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HPEJHCHOBIE

Mur stnmeses enmtotensn Gyproro passuras Howoit BeTsR 6mo-
JOMIH - MUROTORCHIOAOTIIE - [HAYKN 0 TOKCHYIeCKEX  MeTaboaHTax
MUEPOCKOIIIOEIN  cpidon, Sapoguumancs ua cTEIKe MEOTHX JIHC-
PO MUMEPOGIOAOIITEE B TORCIIOAOIIN, Oprannieckoit n Gmoro-
PUSMOCION XA, (DITOHATOA0IIIE ) BOTOPIIAPIN, HATOJOrME Texo-
OOTR M THERONGE, MIKOTORCHKOAOMII BUAIA A BOOPYIKONIEG BCe ca-
MO CORPEMOIIBIC  METO/R, A00MJIACh 3HAYHTEABHBLIX YCIHOXOB B
VETIOBIC I CTPYRTY LI I M3YYeHUN CBOiicTB OOJBIIOrO UHCIa M-
KOTORCHIIOR M, YTO CAMOE TJIaBHO®, CyMeja IOCTABHTH CBOM JIOCTH-
WO 1 eayR0y oXpamnsl 3J0pOBBS denopera. VIMEHHO MIKOTOKCH-
HOMONIA MOYRET CAYIRETHL HTATOHOM OBICTPOIT orAadyl (hyHJaMeHTaNb-
BN paapaforor B HpakTiveckoe sapaBooxpanenue. [leiicTBuTennHO,
OUCIL HEJ0A0T TYTh OT OTKPBITIS HOBBIX MHKOTOKcHHOB (admarorcn-
(OB N 1ATyJIUHA, OXPAaTOKCHHOR M TPHXOTEIeHOB I Jip.) 0 OpraHm3a-
(I CHCTeMBL KOHTPOJSE 8 3ArpA3HEHIEM IMII [HINEBLIX HPOAYKTOR
il KOPMORB, HATIPABICHHOI Ha NPOPMIAKTHKY AJNMEHTAPHEIX MIKOTOK-
CHKOB0B YeToBera M celnLeKOXOBAMCTROMILIX HUBOTHLIX.

WMurencnpuoMy paspnruio  MHKOTORCHKOJOINN B 3HAYHIENLHOMK
CTENEHN COCOOCTBOBANI ¢(HOPMIPOBAHHLIC BO MHOTHX CTpPAHAX MIIpa
(LAY U HO-MCCTeI0BATeNIbCKIe TI@HTPEI, CROHIEHTPHPOBABIINEG CBOH yCH-
AV WA PEHIeHNT BajKHEIIIIX BOIMPOCOB, CBA3AHHBIX € HPoOIeMOit
muroroennos. B CCCP raknm nemTpom crama aabopaTtopus 9HHBH-
sodoran Muaernryra mnranug AMH CCCP, ma 6ase xoropoir (pyHK-
wormpytor Corpyaumuaomnii merrp BO3 n MeRaymapommsti mpo-
exr MAO-IOHEIT-CCCP no npodaeme MuroToKcnHOB. Havarbie moj
pyrosoacreom axax. AMH CCCP A. A. IToxposekoro owromo 20 mer
HABaJ] MCCAeJIOBAHMA 110 H3YUYEeHNI0 OHMOXMMHYECKIX MEXaHH3MOB Jei-
¢TBUSL MUKOTOKCITHOB, paspaboTKe MeTOJ0B HX OOHAPY/KeHHA, MIeH-
Ti(pIKATHA ¥ KOXUYECTBEHHOrO ONpEJeJeHHs, YCHeIIHO IPOJ0JI/Ra-
10TCH TPEJICTABATENSIMI eT0 IIKOMBI, K YHCJAY KOTOPHIX IPHHAIEHKAT
anropst 910it Mouorpadmu, Peayabrarsl 8THX HCCIEe0BAHMIT HAILIN
UNIpOKOe TpPH3HAaNWe KaK Yy HAac B CIpaHe, Tak W 3a pybeskoM.

Monorpagua B. A. Tyremssma um JI. B. Hpasuenro ssaserca
MCPBBIM OTEYeCTBEHHBIM TPYAOM, OCBEITAIONMM ¢ COBPEMEHHEIX IIO-
UM OMOSIOTHYCCKAIT M MeAUIMHCKIIN ACTeKTHl IPO0JEeMBI MHKOTOK-
cinoB, B Kemre mojapo0HO paccMaTpHBAOTCS BOMPOCH OHOCHHTE3a
MIIKOTOKCIHOB MIUKPOCKONHIECKIME IPIOAMMA, CHCTeMATH3APOBAHBI H
000DIeHBl OCHOBHBIE CBEJGHAA O CTPYRTYpe H CBOHCTBAX OTJEJBHBIX
MIKOTOKCHHOB, HX OMOJOrHYecKOM MeHCTBUN, POIM B IATOJOTHA de-
I0BEKA, YacTOTe M YPOBHAX 3arpsA3HeHHS NHMEBHIX npoaykroB. Oxma
13 BeAYMEX HJAeU KHUTH — JOKA3aTeabCTBO ITOBCEMECTHO pacmpo-
¢TPaneHHOCTH MHKOTOKCHHOB H TO peanbHOl OMAcHOCTH, KOTOPYIO
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O TIPEJICTABIAIOT JUIsE 3/l0POBBA deloBeKa. ABTOpPHI CHpaBeIuBO
yeasior Gonbiioe BHEMaHme XapaKrepuernke ocobenmmocteii Merabo-
JAU3MA, MOJEKYJSAPHBIX M KIETOUYHBIX MEXani3MOB JeiCTBISA MHKOTOK-
CUHOB, ONEPHPYs OOMMPHBIM (PAKTIUECKIM MaTepHaJoM, HAKOIUIeH-
HBIM B COOCTBEHHBIX MCCJACOBAHMSIX,

IIpn wrennn monorpagun Gpocaercs B TIasa BeIpaskeHHass Hepas-
HOMEPHOCTL B 10Jade Marepuaaa 00 OT/IeTbHBIX MIKOTOKCHHAX, KO-
TOpasg ABIACTCH OTPATKOTTHOM KOJIUYECTBA IMEeIoIuXCca B JIATeparype
JAIHBIXS orpoMian nidhopmalua Hakomiena 06 agaaToKCHHAX; MEHb-
e nsnectio o oxparoKeHHax, TPHXOTeNeHax, 3eapajeHoHe H OUeHE
MAJLO CBOJICHHE O TPEMOPTeHHBIX MUKOTOKCHHAX, MOHUIU(POPMHHE
uJip.

SHAKOMCTBO TpejcTaBUTeNeH TeoPeTHIecKoil M MPaKTHIeCKoil Me-
AMIUILL ¢ HacTosmeit Monorpadueir, 0e3ycloBHO, MOCAYHRUT CTAMY-
JOM IR AQBHEHIIET0 pASBITHA MIKOTOKCHKOTOITIL,

Aradenur AMH CCCP C. C. JEBOB

OT ABTOPOB

ABTOpHI BBIPA;KAIOT MCKPEHHIOI NpPHU3HATENBHOCTH arajy, AMH
CCCP C. C. leboBy, awax. AMH CCCP O. I Amgmanapujge,
axkag. AMH CCCP I'. H. Cepaioroscroii u npod. O. B. Muuckepy,
BAABIINM Ha ce0sa TPY/ 03HAKOMUTBCA ¢ PYKOMHECHLIO DTOH KHUTH.
VX nennnie saMevanis moMOrIH 3HAYNTENLHO YIYIIMIATH MOHOIpa-
(1o, Antopni  CUHTAIOT CBOUM JIOJATOM BHIPA3ATH 0JArOIAPHOCTH
araj, BACXTIIL A, X, Capkncosy, uneny-rkopp. AH YCCP B. 1. Bu-
aait w npod. JI 15, Oaudeony 3a mocrosunoe BHAMaHWe, KOTOPOe
ONI NPOABIBIOT K NPodIeMe MIKOTOKCIHOB, TOPATIHE JUCKYCCUH, CTH-
MYJHPOBABIIME HANMCANIE 9Tl KHETM. ABTOPHI IPH3HATEIBHEI CO-
apyankam gaGoparopun  suzmmogornn  Muernryra nmramma AMH
CCCP wamu, xum. mayw K. W. Danepy u JI. 1. Appennesoii 3a 1mo-
MOIIE TPH [OATOTOBKE PYKONIICH.



Tlamsiri Hamero yauTeas
Anexcesn Anexceesnua IloxpoBcroro
HOCBSTIACTCS

Bsejenne

Hocnennee JAdecATHIeTHe XapaKTepHu3yeTca pe3KuM Yemie HmeMm
BHUMA I ()6“[00'[‘"0HHOCT“, rocyjaperse HHbIX nea’reneﬁ, MesR/IyHa-
POJRDBIX ()Dl‘lflllllilllll"i'l I yUennix K ponpocaM OXpaHbl oupymaromei’x

cpesnt, T8 MOAMIIMOCKIA acierTaM 970l upodiaeMsl OTHOCHTCS oXpana
RIYTPEHHE  Cpejihl MedoBeRa 0T NOMAIIT  GyIRePOJILIX XHMHATe-
cinx u OGmomormueckux arvenron [Iloxposexmit A, A, 1979]. Kar wus-

BeeTHO, Haubojee OMICHBIM WCTOYHAKOM BPEAHBIX JUIS  OprannsMa
BEIECTB ABIAETCH TNuINa. BaskHpiM HHTErpadbHBIM KpHTEpHEM Mep
BAIUTEL THINEBHIX TPOJYKTOB, HANPABIEHHBIX HA TPEIYNpesRIenie
PABBUTHS TATOJOTUYECKIX IPOIECCOB, JOJKHEL OLITH ITOKA3ATEJN XU -
MIUUYECKOI YHCTOTHI BHYTPEHHEN Cpejsl OpraHm3Ma dYeIoBeKa, ee CBO-
GOjIBI OT UYIREePOAHBIX BemecTs. VIHBIME caoBaMu, Kak yTBepHIal
A. A. Tlorposcruil, mpomIakTHKa BO3MOYRHOI0 HAKOINIEHHA Tyse-
PO/IHEIX BEIIECTB, PABHO Kak M IPOJYKTOB MX METad0am3Ma BO BHYT-
DeHHNX Cpejlax OpraHmsMa, T. €. 0XpaHa UHCTOTHI BIYTPeHHeil cpejist
eJOBEKA, ABIAETCA OJHAM M3 OCHOBILIX NPUHIINIOB THIHOTLI T1ITa-
BEig W THTHEHHYSCKOro mopMupopamms. Teoper, wax W pee JRIHBLIe
opram[amm, HEe MOHeT CylecTBoBaTh 603 HOCTOAHIOTO HOCTY eI
I OPraEmaM MHOIOYICIEHHBIX XUMMYECKMX BEIIECTB, KOTOphIe obec-
[eUHBAIOT TPOMECCH MeTadoJm3Ma, INIACTHIeCKHe W DHEepreTHIecKne
norpeduoctn. VerounnKoM dHEPIUH M IIACTHYECKAX MATEePHANOB fAB-
gaores numessie npoaykrsl. Ciaenyer, ofHaKo, OTMETUTH, UTO HHIIA
HaAPsJly ¢ TONE3HBIME IS OPraHH3Ma BEeINeCTBAMHI MOJKeT COjlep7RaTh
SUAUMTENBHOe KOJMYECTBO PA3iMYHBIX 1O XUMHUECKOIl CTPYKTYpe cO-
¢JIMHEe NI, MpeCTABIAIONIX co00if TOTeHINAILHYI0 OINACHOCTL [T
4/10POBBs "YeJTOBEeKRA.

Bce xmmuveckime Belecrsa IUIMUM ¢ OIPEJIeNeHHON CTEeNeHbIo ye-
JOBHOCTH, MOTYyT OBITH pAB3JENeHEl HA, BO-IEPBBHIX, COOCTBEHHO KOM-
HOHENTHl NHUIIEBHIX TPOJAYKTOB, T. €. Bellecrsa, cmernuduyeckne A
ONpe;eleHHOT0 BUja MPOoAYKToB (UHINEeBHe BellecTBa, OGaiuracTHEIR
pelfecrsa, OMOJOIMTEeCKH AKTHBHBIE BEIIECTBA, aHTHAJMMeHTapHLIe M
TGKCHYECKIe BeIecTBa); BO-BTOPHIX, NHIIEBLIe A00aBKH — BEIIECTBA,
CleNUAJBHO BHOCHMBIC B NIIIEBOH HPOAYKT JUIA JOCTH/REHHS OIIpe-
JICNEHHOTO  TexHoJornueckoro addexra (KpacHream, HMYIbraTopEI,
KOMCepPBAHTH, aHTHOKCHJAHTEI M JIp.); B-TPETBHHX, 3arpA3HATENN W3
OKpYIRAIONIel cpejlbl XHMUYeCKoil ¥ OMOIOrmiIecKoit mpupojisr (Taie-
JhIe MeTaJuIbl, MecTHINbl, HATPATH, HATPHTHl, N-HHTPO3aMUHEI, HO-
Jirxjopuposanasie Aupennisl, OakTepunm # GaKTepWaNbHLIE TOKCHHEI
u ap.) [MMoxposeruit A. A., 1974, 1979; Tyrexsan B. A., 1983; Cu-
nopenko I'. WM., 1985]. Hecomuenno, 4ro HambGOJIBIITYI0 ONACHOCTH
JUISL 3JI0POBELST YeN0BeKa MpejiCTaBIAI0T 3arpA3HHTeN THINEBBHIX IIPO-
JYIKTOB, TOCTYIAIOUMe W3 OKPYs/Ralomieil CpeJsl, aHTPOIOTeHHOro0 I
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UPUPOIHOrO NpOUCXOMRAeHHA., B paAgy Tak Ha3LIBaeMBIX IIPHOPHTET-
HLIX BATpASHATENEN OHO U3 BeJyIAX MecT HPHHAMICKAT paHee
HE/I0CTATOTHO OIE@HMBAGMBIM II0 CTeNeHM ONACHOCTH A 3HO0POBBA
YeI0BeKa, IMHPOKO PACIPOCTPAHEHHBIM B IIPHPO/ie TOKCHYECKEM Me-
1400IATAM IIECHEBBIX MHUKPOCKOIMMECKHX IPEOOB — MHKOTOKCHHAM,

Xorst ¢ TORCMIeCKIMIT ¢BOICTBAMI MIKDPOCKOTIMYIECKAX TPHOOB de-
JOBEYECTBO CraNKMBANOCH ¢ 1yry00KOil J[peBHOCTH, HAYAIOM HM3yIeHIIs
TOKCHHOOOPABYIONMIX IPUOOR MOYKHO CIMTATH CePeJMHY IPONLIOrO Be-
Ka, Korjla mpepune Opula yCTaHOBIeHA NPUHAIEKHOCTH K rpHOam
poackon cnopuinny — Claviceps purpurea, mopaskaloIUX pPOXKE I
HEKOXOPBIe Jpyrde BHALI 3¢PHOBBIX KYJbTYP M BHISHIBAIOIIAX (BIIH-
jeminy  sadoseBanms, I3BECTHOTO IIOf HA3BAHWEM «OTOHB CBATOTO
Anronnsay mam «dprorusy». Bakmoit Bexoit B mCTOpUE pPasBATHA MH-
KOTOKCHKOJIOTHY  ABJIAIOTCA MCCHE0OBAHUS OTEUYCCTBEHHBIX YYEHEBIX
L A, ITansuencroro, M. C. Boponnna, A. A. fluescroro, O. E. T'ad-
PHIOBAY I JIPYLIX, JIORA3ABIINX B KOHIE IPONIIOT0 — HaYale JTOro
BeKa HTHOAOrHYecKyIo poan Fusarium graminearum B pasBETHHE 3a-
GOJSEDANIS, BOSHMIKAIONEI0 1pl yonorpeOJeHME B NHINY TaK Ha3bi-
BAEMOIO NLANOrO Xueda, SHaAUHTeJBHLIH BKIAJ B H3YIeHHe aJMMeH-
TAPHLIY TOKCHKOB0B, BLIBLIBAEMBIX MPOAYKTAMH RE3HEeATeIBHOCTH
MUKpocKomeckux rpudos, saecan coserckue yiensie H. V1. Bepraou-
eruit, B, I'. JIpodoreko, B. M. Buaair, H. M. ITugonamaxro, A. X. Cap-
nmcos m sipyrme, pacmmugposasmue B 1937—1939 rr. srmomormio 3a-
SoneBaHMA JOMAJeil CTaxXHOOTPHOTOKCHKO30M M JIEHIPOXOXHOTOKCI-
kozoM (mopaskenue rpyosix xopmo Dendrodochium toxicum).

Ocoboe BEUManwe K mnpobieye MHKOTOKCHKO30B OBLIO MpUBIeUe-
o 8 1941—1945 rr. B cBA3M ¢ ycTaHOBTEHEEM COBETCKUMH yUYeHEBI-
wn A, X, Caprucopwim, II. I'. Ceprmesmm, B. JI. Kperosmuem,
I H, Mumycrnnsy, B. B. Edgpemonnim, I0. 1. Pyowamreitn w
Apyrinir ornogornyeckoro spavenus Fusarium sporotrichiella B paa-
W psseaoro sabonenaums  JHojei, W3BECTHOTr0 II0J, HA3BAHHEM
CIIIMOTTAPIOIT TORCIYECKOI ANeIKIIY

OmaKko kaK caMocTosITeNbHAA OTPACHh HAYKH MHKOTOKCHKOIOTH
crada (PoPMUPOBATELES JIMIIE TOCHEHIE (B TECATHIACTIA — ¢ MOMEH-
1, Korpa Onum OTKPHITHL AIaTOKCUITE — BTOPHUHLIe MeTaGOTuTEI
HIKPOKO PACHPOCTPAHCHHBIX B HPUPOJIE MUKPOCKONMYECKIX TPUGOB U3
poja Aspergillus, m obuapyssensr y HuX ciibHeIile renaroToRCIIe-
CIIEe I reiaToRaHIeporeHHbie CBOMCTRA.

B sammouennnm 5Toro KpaTkoro MCTOPUMIECKOro SKCKYPCa MBI XO-
Tesu OBl MOJYePKHYTH TOT BECOMBIN BRIANI, KOTOpHII BHEC B pasBh-
e Mukorokcukonornm awagx. AMH CCCP A. A. Tlokposeruit. C ero
JIMEHEeM cBA3an 3HauYNTeNBLUBII TIporpece B paspaboTre MeIHIMHCKAX
1 GHOTOrMYECKIX ACHeKTOB HPOoOIeMBI MEKOTOKCIHOB B HANIeil CTpa-
e, Illuporoe Meskaynapojnoe NpuaHaHNe HAILIE €ro IPHOPATETHHIS
paloTsl 110 M3yueHmio OMOXHMHYECKHX MEeXaHN3MOB jeiicTua adma-
TOKCHHOB, ()y3apHOTOKCHHOB M psijia APYrAX MAKoTOKemuoB. VM Bmep-
ueie copMyIHpOBaHO HpejcTaBienue O HEKOTOPHIX MHKOTOKCHHAX
rkak memOpanoroxcnuax. ITox pyxosojgcrsom A. A. ITokposckoro Gwr-
JTH HAYATHl CHCTeMAaTHUeCKHe MCCIeJ0BAHEA 10 H3YIEHUIO YACTOTHI K
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YPOBHSL SarpASHOHMA TMIEBLIX NPoAYyKTOR MuKorokcmmama B CCCP;
pagpaforansr M BHEAPENKI B NPAKTHKY TOCY/(APCTBEHHOTO CAHATAP-
HOro majzopa MeToAN ux obmapyzkenms, wienrnfuKkanEm ® KoTMIe-
croenoro oupopescmus, lom o obyenonnen eronn Gonpmioir mHTE-
pec cnemanueron pasmanny obnacreii smannit © npobireme MmKo-
rokcnuon? Bo-nopnuix, GoccnopiusiM JIOKA3ATENLECTBOM HX PeaTbHOMN
ODACHOCTI JUUL BIOPOILI TOA0BOKA; BO-BTOPHIX, YpesBHYAiHO TITHPO-
WM, TPAKTHIO0KE (ONCOMOCTHIIM PACTIPOCTPAHeHEeM W, B-TPeTLHX,
ROCHLMA SHANHION LM PATMOPAME HATIOCHMOTO MMA HKOHOMHYECKO-
ro ymepGa, IpoGaesa Mukororenmon sumra 3a paMKE HHTepecos
OTAOIBILY  anboparopidt, HOYNHLX  HeNTpoR W Jlaske TOCYRApeTB M
I IOCTOIIO0 BPOAIE TAXOMECH 1 HOITDO. BHEMATIT TAKAX MerIy-
HAPOILIX  oprarnudt, o BeoMupias opranusaiisg apaBooxpa-
norse (BOB), Hpojosonnersenmas i coabekoxossiternenmnas opraam-
panua OOH (MAO), Ilporpamma OOH no oxpymaiomeir cpeje
IOHEI), Messynapojmoe areurcrso 1O WMCCAEAOBAHHIO paKa
MAWP), Mesmaynapopnsiii €003 YHCTO W TPHKIANHON XIMIH
(MIOITATR) m ap.

Mukorokene! oTamIanTCs &xcoxoﬁ TOKCHYHOCTBIO, 8 MHOTHe ¥3
(TR 'mmlce.)Myq‘areunbmnﬁepa TPeHHBIME W//KaHIEPOTeHHBIMA CBOIi-~
crnamu, Cpojs MHKOTOKCHAOB CBOMMH TOKCHI@CKEMHE CBOMCTBAMH M
IUPOKAM PACIIPOCTPAHEHHEM BBIIEIAIOTCS ADIATOKCHHEI, 0XPATOKCH-
1B, TPAXOTEIeHOBEIe MHUKOTOKCHHEI, B3eapAIeHOH ¥ NATYJHH, XOTA
[OTeHIHAIBHO OMACHBIMA JUUL YeJ0BeKa ABIAOTCS W MHOTHe JIpyrHe
vMuKkoTokenusl, B macrosiee npemst mosydennr MHorounciennne yoe-
THTEABHBIe JIOKA3aTeNhCTBA B NMONB3Y BAIKHON POJNM MUKOTOKCHHOB B
MATONOTHN JKABOTHEIX B venonexa, I aduraroxcmnam, nampumep, TyB-
CIBNTENEH0 GONBINAHCTEO BH0B MICKOIHMTAIONIAX, BRIIOYAA IpHMa-
208, A, peI6 W J(PYTEX NpejcTaBuTeNeil REBOTHOro Mmpa. Adma-
TOKCHHEL OKASLIBAIOT BHIPAKEHHOE TeIAaTOTOKCHIECKOe M TemaToRaH-
geporennoe jeiicrpue. Onucamsr ciIyIam OCTPHIX TeNATHTOB Yy JIOMEIt,
B IHILe KOTOPHIX cojlepiRanuch aguaTOKCHHB B BHICOKAX KOHOEHTpA-
IIAX. DNHAeMHOIOIMIeCKIMA ACCIeIOBAHAAMA, TPOBEIeHHBIMA B P~
jo crpam Asum m AQpukm, BIsABIeHA TPAMAas KOPPeNATHBHASA 3aBH-
CMMOCTH MeJK/Ly JacToroii sabojeBaHnsa HACENeHUS HePBHYHBIM PaKOM
nevenm m copepskanmeM adIaTOKCHHOB B NUINEBHIX mpoxykrax. Ox-
paToOKCHHBI, o0Jajas BHIPaKeHHBIM HEPPOTOKCHISCKHM JeiicTBHEM,
ABIIOTCS HTHOTOTHIeCKEM  (aKTopoM cmenu(HIecKOro TOKCHKO3a
CeABCKOXO3AICTBeHHBIX JKUBOTHBIX W JOMAIIHEeH NTHIE — Hedpoma-
Tun cpupeii m usmiAT, BeijBmEyra TEmoresa 06 OTHOIOTHIECKOM
AHAYeHNH OXPATOKCHHOB B PasBUTHA 3a00JeBaHHUA JIOJlel, M3BECTHOTO
noji maseanmeM OawKaHCKoi smaemmueckoii medpomarmm. Ocodyio
OIACHOCTS B CBABH ¢ INHPOKAM pPacmpoCTpaHeHHeM B IPHPOJe Tpejl-
CTABJIAIOT MHKOTOKCHHB MUKpPOCKOMMYeCKHX rpubos m3 popa Fusari-
UM B B TEPBYI0 OYepejs TPHXOTENEeHOBHe MHKOTOKCHHEI, KOTOpEHIe,
4l 110JAraloT, OTBETCTBEHHBI 34 PasBATHe AJTNMEHTAPHOHR TOKCHIE-
CKOIT QJeKAN Yy JII0JIeit.

(Dawrmueckumit MaTepHan, HaKomIeHHSHT 3a mocaenmme 20 jer, mo-
A1OJISIeT ¢JleNlaTh BBIBOJ O IOBCEMECTHOM PacHpOCTPAHEHHMN Kak.mpo-
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AYHEHTON MIKOTOKCHHOB, TAK ¥ CAMUX TOKCHHOB: a(raToKCHHEI, OX-
PATOKCHILL, TPUXOTET[EHOBBIe ~ MEKOTOKCHHEL, ' 3eapaJIeHOH M HEKOTO-
puie JApyrne MHIKOTOKCHHEI OOHApPY/ReHBI B NHMMIEBHIX NPOAYKTax M
KOPMAX BO MHOIMX cTpamax Bcex KomtmaentoB. Ciexyer mMerh B
BILY, YTO TPOAYIEHTH MHKOTOKCHHOB MOTYT TOpamarh NUIIeBHIe
HPOJIYRTHI Ha J06oM drame MX NPOM3BOJICTBA, XPAHEHWs M B JOMAanI-
pix yenopmsx, Opn MoryT 10pakaTh IPOAYKTEI HE TONBKO pacTH-
TOALIOT0, 110 1 JRUBOTHOL0 PONCXOMRISHNA — OPH UX XPaHeHUH WIA
B nponecce upuroropienys, MEKOTOKCHHEI MOryT TOmanaTs B opra-
HHGM  uejgonenra n uepes cuecreMy NHIEBBIX neneﬁ—c MOJIOKOM W
PRATGIMIL JRIBOTHGIX, 1OTPeONABIIAX 3aTPA3HEHHBI MAKOTOKCHHAME
KOpM, -

DKonoMHYeCKIT yiepd, HAHOCWMBIT HApOJHOMY XO03ANCTBY MH-
KOTORCHITAMIL, OTIPEJIENISIeTCS He TOMBKO TIPAMBIME TIOTEPAME TIPO-
AYRTOB THTATMS 1 KOPMOB I PE3KIM CHIZKeHUeM HX TNHIIeBOil u
KOPMOBOIT tenmoern, 1o w rudelsbio, CHUJKeHHeM IPUBECOB W BOC-
lI[')()llill!()jl(i’l'l\ﬂ (‘.(‘..llIp('vICOX(')1l}li"l(‘.'I‘IlBlIIII:IX JMUBOTHBIX ] BOBpaOTalIKOM ux
qyBerBrensocTn 1k nndernuonnniv saboreBanuAM; 3aTpaTaMud, He-
OONOMUMBIMI 11 OPFaNusanmio cMeTeMbl KOHTPOJIA T IPOBeJeHye Je-
DORCHIGMILIE Barpssiensx npoaykros n kopmos. Ilo mamaem MAO,
BOS o 1OHELL norepit cenbekoxos3aicTBeHHON TPOAYRIUHA, CBA3aH-
HWBIC ¢ 06 SapassenueM IUIeCHeBBIMH rpubaMm M 3arpA3HeHHeM MHUKO-
TORCHIAME, B 1700a71bHOM MacmrTade cOCTaBIAT g KyRypysst 3%,
apaxmea — 4,2%, npyrux macamunsix — 12%, pmca —59% m com —
3%, wro meamensgerca cymmoit orono 16 mupa. am. mommapos. IToren-
nuajabHag OMACHOCTH 3apajkeHms IUIECHEBRIMHI TpUOaMm M 3arpssHe-
UHA MEKOTOKCHHAME CYIIECTBYeT /Uit 1 MIp/. T CeasCKOX03fiCTBeH-
noit npopyrsnmir, Psag garropon crocoGeTByeT IOPAKEHMIO CebCKO-
XOWTCTROIILIY. KYABTYP MAKPOCKOTIMYECKIME TPHOAME B TeM CaMBIM
PAcHpocrpanenmo. MUKOTORCHITOB 1 MHUROTOKCHRO30B. K HHM OTHO-
CHTCH HORENATEALITHIO OCHE/ eI NHTeHCH(DIKRATIN, MeXaHU3aTHA
IXHIMBSQINT CONBEROTO XO03AUHCTBA:  KYJIBTHBIPOBAHIE BHICOKOYPO-
ALY COPTOB, 110 ¢ MOHMKeHHoil 00Ieit Pe3’MCTeHTHOCTHIO; CeB B
PALIE ¢PORI; HENPABMILIOE TPIMeHeHTe HPPATAIET ¥ ATOXTMHAKA-
TOR; Mexanusupopanmags ybopka M TpPaAHCHOPTHPOBKA ypoykas, HpH-
BO/UIILAST 1K IOBPEIRJICHNIO 3epHa; Hapyllennme YCIOBHI XpaHeHHA
o Jp. Bosnadunrennnoii  erenenmin’ pacupocTpaHeHnn MUKOTOKRCHHOR
crocoberByeT M paciimpene MeyHapoaoil ToproBiIm.

HeposmomHoCTs 1MOJHOTO MPEIOTBPAINEHIS TIOPAKEHNA CEIBCKO-
XO3SHCTBEHHBIX KVILTYP MHKPOCKONMYECKUMHI TPHOAMH — HPOAYIIeH-
TaMI MUKOTOKCHHOB 3aCTABISET OTBECTH IVIABHYIO POIBL B mpogmiax-
THKe MHKOTOKCHKO30B WejioBeKa cucreMe KOHTPOJA 3a 3arpA3HeHHeM
[ATEBLIX  NPOJYKTOB MHKOTOKCHHAMM, a TaKke YCTaHOBIeHHIO
HE30TACHBIX MX KOHIEHTPAIIi B PA3IMIHBIX NMHHIEBBIX MPOAYKTAX A
ropmax. ITpoGiema MHKOTOKCHHOB ABIAELCS MHOTONPOMIILHOE mpob-
JeMOI M BRIIOYAeT Psijl acmeKkToB:

1) MemunuHCKMIT (rArHeHMYECKHIl) — YCTAHOBJIEHIe YaCTOTHI 3a-
PPA3HeHHs IHINIEBBIX IPOJYKTOB MHKOTOKCHHAMHE B OTJEJNBHBIX pe-
TWOHAY M ! BBIABICHHE BO3MOMKHBIX KODPPEJATHBHBIX CBA3EH MemXIY
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VORHGM Barpasuenis WHiennx  HpojaAyiRTon u xapaxreposm 3abolne-
DUOMOCTH HOCOOIISE, 0 THIIe Veranonaomnmne Oonoacnnix KOHIIEH-
TPALIEE MBROTOKCIIMON 1 PUITHTILIX HHIEeBLIX HPoJAYyKTax 1 KopMax;

2) Guosormueoinll - uayuenne Jeierninsg MIKOTOKCHIIOB HA Opra-
(OTAA SOULOBO I B sor iy, oOpanias ocofoe BHUMaHUE HA IOOCT-
PYI0 I XPOIMIOCI Y0 rtoleanmn, a rake pacmmdpoBKa IwyTei
MOTAOOIIIMA MIKOTORCIION | OPFAIIEMe i MeXanuaMa ux JeilcTBus;

) AMMESOCIUE YOOI CTPYKTYPRI HOBBIX MBKOTOKCH-
HON I I MOTAGOIIT 00, 0 TuIane. pripaooTisn BLCOROTYBCTBATEIBLHEIX,
COPTUREIEREREN 10 A0 MOTO 0 O0IRPYIROIIGE nenTrrranmm
I OO RO IOEO OHPOAOOIIGE MIEOTORCHION 1 PRAIIYIBIX -
HLOBLEN HPOAYITIN 1 ROPMAN |

1) conneroxosgiicrneninii woperepuapuii — paspaborka Jeicr-
BOHBEN AOp POy HPOASIO I HOPAZKenns  TPOJLOBOJIBLCTBE HIOTO
CREPRIT, e sbIx npo/IysTos 1 KOpMOB MHKPOCRONAYE CKIMI I‘pHGﬂ-
AL APPSO U MUKOTOKCHHAMA, a TaKiKe N3yYeHHE PeaTbHON
NOUMOZRIOCTIL ePEeX0/la MEKOTOKCHHOB HJIM X MeTabOJATOB OT JKH-
BOTHLIX 1 YQIOBEKY B CHCTEME MHIIEBBHIX Iemneii;

) DKOHOMMYECKMIT — oleHKa ymepba W onpejieNeHme cyAb0bI 3a-
[ PABHEHIBIX MINEBBIX TPOJYKTOR M KOPMOB B 3aBICUMOCTH OT CO-
JOPIKATINGE B IHX MEROTOKCHHOR.

I\ nacrosiieMy ppeMenn JOCTHIHYTHI COPLEIILIe YCHeXH B ycera-
HOBACHIH XUMHYCCKOH ¢TPYRTYPLT MUKROTOKCHIOR, nayuenun ux ¢u-
SHKO-XUMIYCCKIX ¢OITeTE, paspadorie MeTojl0n alnainsa 1 u3yuenus
PACHPOCTPAIEHIOCTI  MIIOTHX  MHKOTOKCHNOR, SHATHTENLHO MEeHbIIe
mhopmarnn myeercs 00 ocodennocrax Omoremesa, MeraboxHsMe
Mexanusmax jeitersig mukoroxennon. Uro Kacaercs poid HTHX Be-
IOCTE 1 HATOJONMH YEJOBERA, TO HAKOIUIEHHBI (HAKTMIECKUil MarTe-
PR SO HE0CTaTOYeI o HeKOTOPhIe TPeCTABIeHAsT HOCAT B 0C-
HORIOM  PHIoTernaecknii xapaxrep. Ecrs Bce ocHOBaHHA moJararsh,
GT0 UMEI0 MEKOTORCHEOB Dy/er mpojloiuKkaTh yBEeJIHIHBATHECA 110 Me-
[0 UBYUCHUA POJM MUKPOCKONMICCKUX rpuboB B Pa3BUTHH AJMMEH-
TAPHBIX TOKCHKO30B YEJOBEKA I JKUBOTHBIX C TOKA HE BBISCHEHHOI
DTHONOT e,

Murororcuronornsa unreHcusHo passusaercs, Ho, mecMorpa ma
BHAUNTENLIBIT  Tporpece, B Hell OcCTaeTcd, IMO-BHAHMOMY, Bce JKe
00JLUIe HepenIenmbIX BOIPOCOB, YeM pelmeHHBIX. [IpuBnevennme pum-
MATITT IPOKOI TPYIIEI CHEUAINCTOR K TOH 1podJaeMe, HecoOMHeH-
10, Oyer ¢rocodCTBOBATE €@ YCHelIHoMY PeIieHuo.



L'aaca 1

MuxoroxkcHHbI:
conpeMenunie NpejicTaBaenns, Gnocnnres

Muiorokennnt (or rpedeckoro mykes — rpu6 m toxicon — ag) —
Mo nropudnbie MeTabonETH MHKPOCKONHYECKHX TpuboB (miecexeii),
o0J1a/1a101He BHIPAsKEHHBIMA TOKCHYECKHMH CBOMCTBAMHU, T. €. MeTa-
OOJNTHI, me ABISIONMECsH DCCeHIMANBHBIMEA JUIA POCTa W PasBHTHA
PPOAYIMPYIONINY X MuKpoopranusmon, B macrosimiee Bpems msBect-
1o orono 250 pujgon pasamuHLX MUKPOCKOUMYCCKHX TpUOOB, IPORY-
wupytonwx Gogee 100 rokenunnix merabonuros, Hakosa pons MAKO-
TORCUION 1 ASHALOACHTONLIOCTH MAKpocKonmyeckux rpubos? Ecrp

HOO OCHONAIIS HOJAraTL, YT0 9TH BTOPAIHBE METabOIMTH MOTYT BHI-
HOMIAT L MIOIOUMCAeHIBe (hyHKIHN, HanpaBleHHsle Ha o0ecmeyeHne
DRI MEKPOCKONITECKIX TPHOOB M UX KOHKYPEHTOCIOCOOHOCTH

p Gopnbe Ba MecTo B PasIMIHBIX DRoJormyeckmx Humrax [Bennett T,
Ciegler A., 1983; Ciegler A., 1983]. Oum MoryT BBHINOJHATH, B Yacr-
HOCTH, POIb AHTHOMOTHKOB, XUMHUYECKHX CHTHAJH3UPYIONAX areHTOB
WM BEIECTB, MHYHUPYIOMUX MyTareHes. ¥ cmienHoe o0pasoBaHme
MUKOTOKCHHOB SBIACTCA, TMO-BUJNMOMY, CBHAETEINHCTBOM HAPYIIeHIs
CYMECTRYIONEr0 PABHOBECHA MRy MEKPOCKONHIeCKHME rpubamMm m
ORPYJRAIONIIT cpe/loif, nampuMep, pacTeHUsAMH, Ha KOTOPHIX OHM pas-
PHRAIOTCS, W HACCKOMBIMI-cHMOORTaMA, B nepmoy 5K0I0rmdecKoit
craliuLioeTin regeTnueckas nnopManus 0 TOKCHIHBIX BTOPHUHBIX
MOTAOOJITAX HAXOAUTCSA B COCTOAHNE PENpPEeCCHH ¥ JHIIb TP Hapy-
TWOHHIT PABHOBECHS DKOCHCTEMEI BIIIOIAIOTCS MeXaHH3MBI OHOCHHTe3a
sukoroxenion [Lillehoj 1., 1982]. Raxmvm 651 HE GBLIM IPHIMHBL
o0pasopaiig MIKOTOKCHHOB, OHW Hac MHTEPECYIOT Ipesk/ie BCero Rar
00000 OIMACHDLIC TPAPOJINLIE SarpA3HUTeNN NHIIEBBIX UPOAYKTOB M
wopmon, B rabu. 1 cjerama monsTRa cyMMAPOBATh HEKOTOPHIE OCHOB-
Hhle CBEJIEHMS 0 MUKOTOKCHHAX.

Hase w3 croin cataToil CBOJKHE COBEPIIEHHO 0YEBHJIHO, YTO IpPO-
AYLHEHTAMH MHKOTOKCHHOB SBIAIOTCSA MHOTMEe BHABI MHKpPOCKOIHYE-
ckux rpubos, M BechbMa pasHoo0pPasHBE CEIbCKOXO3ANCTBEHHBIE KYb-
TYPHL MOTYT CIY/RHTH NPHPOJHBIME CyOCTpaTaMm if HPOAYIeHTOB
MHKOTOKCHIIOB. XOTs B Xapakrepe TOKCHYECKOTO JeiiCTBHA OOMBIINH-
¢TBA MUIKOTOKCHHOB HMMEIOTCS OUpeJeldeHHbe YePTH Crenu(uIHOCTH,
MHIKOTOKCHKO3EI (3a HeOOJLIIIM NCKIIOUeHHEM) ‘He MMeIOT CTpPOro
09ePYCHHON KIMHAYECKOH KapTHHBL, ATO CYIIeCTBEHHO 3aTPY/HAET MX
[MarHOCTHRY, KOTOpAs, KaKk NpPaBUji0, OCHOBBIBAEGTCSA Ha OOHapy:Ke-
HAH B NHIIEBHIX NPOAYKTax, KOpMax ¥ 3HAUMTENbHO peke B OmOIO-
[A9ECKIX JKUKOCTAX M TKAHAX COOTBETCTBYIONUX MHKOTOKCHHOB,
YuuTHBag ONpe/leleHHYI0 METOJMIECKYIO CIOMHOCT HeHTH(PUKANNT
¥ onpejielleHHs MHUKOTOKCHHOB, AMATHOCTHKA MHKOTOKCHKO3a TacTo
OCHOBBIBAETCA JHIIL Ha OOHAPY)KEHWM B NHINEBBIX HPOAYKTaX WIH
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Hpodcsxesme

* MEKOTOKCHHEL

OCHOBEHE OpPOAYUCETH

IIpipoz=se cytcrsaTs

b Xaparrep TOSCEICCEET
ZSECYEEE

fAartarpems A, B, C
IMakcwmaue /
JlloTeoCKUPUE

IMKRI0XIOPOTHH, HCIAHAATOKCHH
IPUTPOCKEPHH
Pyromnosnsa

IarpeoBmpuAnH

Murprane

Maryann

IleanIIII0OBag KACIOTA

PR-toxenn
Poxdopron

MurodenonmoBas KucjaoTa

[[nraonmazonoBas KACIOTA

PyGparoxcnnsr A n B

CexaronoBas Kuemora D

el

Tpnxo'renenonme MAKOTORCHHLL

(Gomee 40 coepmuenmi)

Seaparenon

Monnangopmum vz

P. janthinellum
P, paxilli
P. islandicum

To sme
» P

P, rugulosum,
P. brunneum,
P, tardum

P. citreo-viride

P. citrinum,

P, viridicatum,

P. citreo-viride,

HeroTopsie BUALL Aspergillus

P. patulum,

P. expansum,

P. cyclopium,

P, viridicatum,

A. clavatus,

A, terreus,
Byssochlamys nivea

P, puberulum,
P. cyclopium,
P, viridicatum
A. ochraceus,
A. sulphureus

. roqueforti

. roqueforti,
. commune

. roqueforti,

. viridicatum
P. stoloniferum
P. cyclopium,
P. camemberti,
A. flavus,

A. versicolor

P, rubrum,
P. purpurogenum

<o oo

P. oxalicum

I, sporotrichiella

(=F. tricinctum),

F. poae, F. nivale,

F. equiseti, F. solani,

F. culmorum,

F. semitectum,

S. graminearum,

a Tar/ke HEKOTOPLIe BI/IHI
Trichothecium, Stachybotrys,
Trichoderma, Cephalosporium,
Myrothecium

F. graminearum,

F. moniliforme,

F, tricinctum

F. moniliforme

Iacronmase rpass
TlacTOumuse Tpas=
Puc, copre, mmes=ma, $000-
BEIe, apaxic, mepen
To sxe
» »
Puc

To xe

Pme, mmennma, fAUMeHS, OBEC,
POsKh, HEKOTOPHIE MPYRTEL

Paznnyusie (PPyKTH, OBOIIHA H
HPOJYKTH WX IePepaboTEm (Co-
KH, I0pe, /MKeMBI, KOMIIOTHI),
KopMa ;

Kyxypyaa, Gofiopsie, wopma,

rabar

Hefiporoscasecsoe
-3

TenaToromEcasscR0e H ICNaTo-
RaHIEepore=soe

To e
T'enaToToRcEZECEOS

TemaroToncE=secKoe H IeNaTro-
KaHI[epOresEEOe

Heltporoxenaecroe, KapAuaib-
masa ¢opuma Gepu-Gepm (?)

Hedpororcuaeckoe,  TEpaTo-
TEHHOE, KOKAHIEPOreHH0e

HeifpoTorcnueckoe, MyTarem-
HOE, TePATOTeHH0e, KAHIEPOTeH-
Hoe (?)

TemaToToKcHIECKOR, MyTareH-
Hoe, KaHIlepOreHHoe

Crhiphl, ceMeHa XIZOOTATHHEES

Cripst

Hyxypysa, apaxmc, ChIpE

BBIE, apaxmuc,
HEeTIHKa, KopMa

Paznnmansie 3ePHOBEIE

MuroToREHIB, TIPoAyIupyemsie rpabavn Fusarium
Pazamgusie 3epHOBEIC, KOpMa.

B TOM 9HCJIE CeHO, COJIOMa

Ryxypysa, AuMeHBb, MITEHATA
copro, KopMa

Pasangusie 20PHOBBIE

fluMens, cuIp, SmeME, RopMa

Paznmupsie B8epHoBEIe, Golo-
ceMeHa IOACO:I-

EeSporomcEsecsoe, Xammepo-
et -

Mitaisessoe

HeSpomscEsscsoe, Ea=Ene
re==ee () B

TeosvoroErEsecsoe, MyTares-
Bo2, TERRTCTEES0C

Hegasc=se JSTREL E MEOR2D-
32 (cEpoeS=O0-ICroYHAS EE30-
cTaToT=gCTR),. TIeHaToOTORCESE-
Ccs0e. MYTarcHHOS H Teparores-
Boe

BEe@poTORCEYECKOe, TeMoppa-
rwsecsoe, JeHRONCHATSCEOS, mM-
My PoIeIpecCABHOR, ZepMaTo-
ToEcEaecROe, TepaToreEsEoe (1aa
—Z-7ORCHHA ¥ BOMHETORCHEA),
=a=ueporennoe (?) (ma= T-2-
TomcnHa m PysapeHoHa-X)

.| Scrporennoe, TEPATOreHHOE

TTopaskenme MmoRapya
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KOpMax HOTe HIIATBHBLE
HPOAYIEHTOB  MHKOTOKCH-
HOB, 49TO, KOHEYHO, HBHO
He0CTATOTHO M MOJKeT TIpPI-
BECTH K CEePBhEe3HBIM OImO-
KaM.

3maxkomcrBo ¢ Tabm. 1
NO3BOJISAET BBISABATL W DPAJ
Hepele HHBIX npobiaem B M-
Koroxkcmrogormu.  Orcyrer-
BYIOT eIHHAS TAKCOHOMUF
MHKPOCKOTIMIECKUX TPHOOB;
RiacemPuKanms M HOMEH-
Kiarypa MHUKOTOKCHHOB.
B opnnx cnyuasx B ocHOBY
IPYIIIOBOTO JENeHIA MHKO—
TOKCHHOB TIOJIOKEHA WX XU-
MHIUecKas CTPYKTypa, B Ipy-
I'HX — XapaKkTep  TOKCHIe-
CROTO JIeHiCTBHA, B TpPeTh—
IX — BHJIOBAsA TPHHAIEHK-
HOCTH TPNOOB-IPOIYIEHTOB.
Hecomuenno, uro mo wmepe
JaIbHeiIero  HAROWI/IE HILF
(hakTHIECKNX JAHHBIX, pac-
IINpEeHIs 3HAHWI B 00JACTIK
XOMHIYeCKOiT CTPYKTY]BI,.
OMONOrMYeCKOll aKRTHBHOCTI
H  MexXanusMOB JeHCTBHST
MHKOTOKCHHOB OTH BOMPOCHE
HAIl[yT cBOE pemeHne.

ITpeskie wem mepeiitm K
XapaKkTepPHCTHKE OT/eABHBIX
MUKOTOKCHHOB, HEOOXOIMMO»
KPaTko OCTAHOBUTLCH HA WX
MPOMCXOIKICHHN, HAUO0Jees
obmux nyrax ux GmocmmTe-
3a MUIKPOCKOIIIE CKIMIF
rpubamMm.

Murorokcuust  oOpasy-
I0TCS W3 TEPBHYHEIX MeTa-
00JMTOB B peayibTaTe W3-
MeHEHHA Rakux-mmubo Q-
#3M0JOTAYECKAX  (PAKTOPOB,.
Kak, HampmMmep, Ccoiep/Ka-
HUA TATATEIBHBIX BEIIECTB;.
COOTHOIIIE HITST MEKpO3JIe-
MEHTOB H Jpyrux (arrTopos:
pocra. Bompoc o Bzammo--



CHSOH MOILY HOPNATILIM 1 m'o(mwm.m MOTAGONMBMOM MHEKDPOCKOIH-
aeckmx rpuGon Mago wayuen, K. Maggon w coanr. (1977) npm me-
caeionam uporscen obpasonann auaroxennon A, flavus m A. pa-
rasitious obmapy o, wro o srenonermasbiol gase poera KyabTYp,
SO TPOROXOANT HAKOIIONIE HEPBITILIX MeTadoJnToB, AKTHBIOCTE
dopmonton, yuncrnyiomny u GHocunTese BTOPEYHBIX  MeTabOIHTOB,
senOnponama, Cuiren e aduaToKeHIoR IPOMCXOAT B CTATHOHAD-
wolt (pane pocrn, Ko Oue Gaokuponan GHocHITe3 OCHOBHBIX MaK-
POMOMCRNI KHOTIN - VI IONLEY Knegor 1 6eJkos.

Musoromemsnr abpaay oo 1 e HOCHe0BATeNLIHX  PepMenT-
BN ORI 1 OO0 OO0 I0 SHeAn XUMIEeCKE TPo-
CORIX TPOMOZEYTOMILIN HPOJAYITOR OCHOBIOIO MOTAOOAIAMA, TAKIX KAk
wierar, Magouar, Mepajsouar u o amupporumenorst [Turner W., 1975;
Roigs J., 1978; Steyn P., 1979, 1980; Applebaum R., Marth E.,
10811, HanGonee paskHBIMI dramaMm OHOCHHTE3a MHKOTOKCHHOB SB-
JUNOTCS PeARIMN KOHJIEHCAINY, OKUCIeHUsS — BOCCTAHOBICHUS, aJIKH-
JUPORIIM M TATOreHM3aINN, KOTOphle IPHBOAAT K 00pa3oBaHHIO
HOCHLMA PA3IMYHBIX 10 CTPYKTYpPe NpeJIIeCTBeHHHKOB MUKOTOKCAHOB.
Ilsnecrio nATh OCHOBHBIX myTeill GmocwHTE3a MHKOTOKCHHOB: IIOJHKe-
TUJLIBNE, XapakTepHbll i adraTroKCMHOB, CTePAIMATONHACTHHA, OX-
PATORCUIOB, ITATYIHHA W JIp.; TEPHeHOMIHLIT — JUIsS TPAXOTEeHOBHIX
MIKOTOKCHHOB; 9epes IUKI TPUKApOOHOBBIX KHCIOT — Juist pyoparok-
CILHOB; TYTH, B KOTOPOM MCXOJHBIMI COC/MHEHMAMI JBJIAIOTCH aMI-
HORMCIOTHI—9PrOAJKAIOU/IBI, CIIOPHIACCMMH, HHKIONNABOHOBAS KICI0~
T4 W Jip.; cMeImaHHBHI (coveramme JBYX miam 0ojee OCHOBHBIX ITY-
§eil) — Uit TPOUBBOJHBIX MITKIONIA30HOBOM KICIOTHL.

Hecomuenno, uro panGonbinmii MHTEPEC NPEJICTABIACT MOJIAKETH]I-
1Ll 1yTH, KOTOPBIl SBIAETCA OCHOBHBIM Ui OWOCHHTe3a OO0IBINOM
FPYNILE MUKOTORCHEOB. B ocHOBe ero JéRUT JmHeilHas KOHIeHCAI[us
anernin-CoA ¢ rpemst mum Goaee monerymamu Manonmi-CoA ¢ comyr-
CTBYIOIIIM JieKapOoKkcHInpoBanneM, Ho Ges 00A3aTeJLHOT0 BOCCTAHOD-
JNeHUS TPOMEKYTOTHRIX B-THKapOOHMIBHEIX cHcTeM. B 3aBHcHMOCTH
or uneaa Co-eIHHMI, BRIIOYEHHBIX B MOJEKYIY, MAKOTOKCUHEI, CHH-
TeSUPYIOMUECH STHM IyTeM, DOAPA3JeNAI0TCs Ha TeTPAKeTHIBI, MeH-
TAKeTH/IBI, TeKCAKeTH/bI, TenTaKeTH/Bl, OKTAKeTH/BI, HOHAKETHIHI M
nexawerusl [mo Steyn P., 1979, 1980].

Yumcno Cg-egMHENI MuxoToKcenHH
TerpareTnmst HMaTynns, NenmunoBas KUcaorTa
Iemraxernaer OxparoKcuH A, NATPHURUH
I'ekcareTnjipt MaupTopnsusa
I'enrarernas BuoMennens, KCaHTOMEIHAHR
ORTaReTHIbI IProxXpomel, JIOTCOCKAPAT
Homagernast 3eapaseHo, IATOXANABMHEI, IATPEO-

BUPHIUAT
Jleraxernnt AdIaTOKCHHEL, CTEPAIMATONHCTHE

15



Cxema 1.
Buocnures narTyinna.

HyG~ GOSCoA
3HOOCH,C-COSCoA

¢

> GH 4

l O-Moruncaniimwnonan
MHGhOTA

COOH

S

CHy
m-Hponon

O

¢

CHQOH
M-Oucubensmunosmiy cnnpT
H

l

OH

Cl 1LOH
Centnannonwi cnupr

I

OH

<
—~——

CHO

Fentiantnawmi anbaerng

H

5 (0]

F

Naryang

OH

PaceMoTpaM MOMMKeTHAHELL TyTh OO~
cuHTe3a MHUKOTOKCHHOB Ha NpAMepax o0-
pazopamms maryinHa (TerpakeThj), 0X-
parokcnaa A (meHTAKeTH), 3eaPATCHOHA
(nonaxernyy) m araTOKCHHOB (JeKaKeTH-
net). Jlast GmocmmTesa warynmHa  (cxe-
ma 1) joxasama  ciejylomas IociefoBa-
TeJLHOCTD MeTaﬁOJII‘IquKnX npespartie-
umii: u3 amerara uepes b-mermicammIuIO-
BYIO KHCJIOTY, M-Kpe3oi, M-ORCHOeH3MII0-
BBIIf CHUPT — B TeHTH3WHOBBIA CHOHUPT W
reHTUANHOBLI aJBIerni, a 3areM — ma-
ryann [Murphy G., Lynen F., 1975; Za-
mir L., 1980]. Hepanno ynamoes yeramo-
BUTH, YO 1PONECe HPEeBpPAIleHAs TeHTH-
duHoporo anpjlernjla B naTyjiadHd He SABJIA-
Qe OJIH0DTANHBIM, a BRI0OIaeT pax dep-
MEHTHBIX pearIyii, B pe3yiabraTe KOTOPHIX
00pasyiones n303nM0KCHA0H—>PIInIocTHE—>-
neonarynuy (M30mMATYAMH) W HEmOCpei-
CTBEHHBI ITpe/IIIeCTBeHHAR TaTyJInHA —
acrmammon [Sekiguchi J. et al., 1983].

IMonmrernaneii nyrs OmocwHTe3a AH-
THIPOMB0KYMAPHHOBOTO CKeleTa O0XpaTOK-
cuia A (cxema 2) OBUI  yCTAHOBICH
P. Steyn u coasr. (1970), M. Yamazaki
n coapr. (1971). lo macrosmero spemMenn
0CTAETCs HEBHIACHEHHBIM MCTOYHUK aTOMa
Cl W nyTn ero BRIOYEHHs B MOJERYIY
oxparoxkenna A. 3eapajeHon mpejcraBif-
et co0oil nmpakTUIecKn HeMofupuIIpoBaH-
nplii monukerny (cxema 3), ofpasyongmii-
cA yTeM KoHeHcanum 9 aneTaTHLIX eflu-
iy [Steele J. et al., 1974; Mirocha C.
et al., 1980].

HaubGonee mnayvenmsiM sBaserca 0mo-
cunre3 adgumaroxcnnos (cxema 4), Bce
IPOMEsRYTOYHBIE  COEJMHEHHS KOTOPOTC
BBIJIETE€HBI, MASHTHQUIINPOBAHBI M 0XapaK-
repusosanst [Applebaum R., Marth E.,
1981; Zamir L., Hufford K., 1981; Town-
send C. et al.,, 1982, u ap.]. Buocnnres
HAYMHAETCA C pPeaKIUn KOHJIEHCAIHH Ofl-
noit momerynsr aunermi-CoA ¢ 9 momery-
mamun manormi-CoA, B pesyabrate KoTO-
poit obpasyercst Cgg-ommKeTH — coejn-
nenne HecraOmIbHOE, NPEBPAN[AIOIIEECa B
famsKmMe 1O CTPYKTYpe HOPCOJapHHOBYIO:
rkucrory n asepydun. J. Bennett u coasr.
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(1980) noxasaym, aro mpeBpaleHNe HOPCOJAPHHOBOH KHCIOTH B aBe-
pyun ocymecrsiaserca B asa win Gonee vrana ¢ obpazoBanueM Apy-
PHX OIUPHAPOROH2 HTPAXUHOHOB, OJUH U3 KOTOPLIX OB BHIeNeH
nagpan apepanrunom. Apepy(puE mocie psjia neperpynnupoBoK Impe-
BpaIaercs mocae/lobaTeNbHO B BEPCHKOHAI-ALETaT, BePCHKOIOpUE A,
crepurmaronmerun u, gaxonen, aguarokcun By, Vsyuenme womewmpix
crajmii Onocunresn adurarorcnnos A. flavus ¢ moMompio momyTe HEBIX
Guocunrernueckum uyrom "[Cl-xommonentos mnoxazamo, uro adma-
rokenn By ow pesyiawrare peasimii rujipoKCHINpOBAHMA MOKET Tpe-
BpaarTLes 1 Ooannerno apyrux agaaroxcnnos (Bs, Bga, Gi, Gz
n Gog), Mewnovenue cocrammor joms aduarorenn My, B KoTopsIit
He Moryr upenpaiarnes adurarorkenint o rpynnse B rpynosr G
Ha ocumosaumn arux pamusix J. Heatheote u coawr, (1976) npejmo-
aaraior, 9ro aduaroxcmu M, sBisercst HENOCPEICIBOMILIM 11PEIIecT—
peHHEKOM aguaroxcuua Bi.

IIpepcrasisior MuTepec HanHbe 0 BHYTPUKIETOYHON JOKAIA3AIIIE
pasnuIHBIXx dTanos Ouocumrtes’a aduaroxcmuos. Ilepsriit aram, csa-
saunbli ¢ obpasosanmeM Coo-HOIHKeTHIA W IMOJUTAIPOKCHAHTPAXIIHO-
HOB, OCYIIECTBIAETCS B IOCTMUKDPOCOMHOI (pakmmm mumends. [lo-
ciaepyiomue sransl (obpadosanmue U3 apepyuHA BEPCHKOIOPMHA, CTE-
purMarorumernaa u aduaarokenna Bj) mpomexomar upm  yuacTHE
()epMeHTOB, JIOKATM30BAHHBIX B ILIAZMATHYECKHX WJIN MUTOXOH/IPH-
axpubix mMemOpanmax [Maggon K. et al.,, 1977]. Homeunwii sram npe-
ppamenns crepurmMaronmermua B aduarorcin By ocymiecrnisiercs B
nocTMUTOXOHAPHANbHOE Ppakmun n asisiercs NADPH-sapneumbiv
[Applebaum R., Marth E., 1981]. Bacay:kusaior BHIMaHUS Janube:
0 BO3MOYKHOM YYaCTHH MUKPOCOMHBIX MOHOOKCHTeHA3 MHIEIUs TOK-
curenHbix mrraMMoB A, parasiticus B Omorpamcdopmanmn adraTorcu-
ua B; B npyrue adnaroxcmmst [Bhatnagar R. et al., 1982].

Crefyer ImMOAYepKHYTH, YTO YPOBEHL TOKCHHOOOPA30BaHHMA pery-
pupyercs MpormMu  (JaKTOpAMM, Cpeii  KOTOPHIX HAJ0 BHJIETUTH
nAM®, maspospru (AT®, AD), mumonepexncu [Gupta S. et al.,
1977; Rao V. et al., 1980; Tice G., Buchanan R., 1981; Fabbri A.
et al., 1983; Passi S. et al., 1984].

Tepnenowubi nyrs GMOCHHTE3a XapaKTepeH s 0oJbINoil rpym-
ILl TPUXOTENEHOBBIX MHROTOKCHHOB (cxema H). B mawame memm mpe-
BpaljeHuil CTOUT MEBAJOHAT, BAKHBIM DTAIOM MBIAETCA TPOAYRIASE
(dapuesmamupodocdara; obpasopanme OCHOBHOI NHKINYECKON CHCTE-
MBl TPHXOTEIeHOBOH MOJEKYJII MPOUCXOAHUT IMyTeM IMKIN3anum gap-
gpesmanupodocdara — mpeBpamiende B TPUXOMNEH, TPAXOAMON H, Ha-
womeln, 12,13-smorcurpuxorernen. Ilocaepyiomme srepuuKANEA W
THJIPOKCHANPOBAHIE TPUXOTEIEHOBOTO AApa MPUBOAAT K 00pasoBanmio
TPEXO/ePMOJa, BEpPPYKapoia, TPUXOTEKOJIOHA W  TPHXOTENHHA
!Evans R. et al., 1976; Tamm C., 1977; Giegler A., 1979; Mirocha C.
et al., 1980]. Ilpepmonararor, uro OGHOreHe3 TPHXOTENEHOBOTO AMIPa
uaenTHueH i Beex BHoB Trichothecium m Fusarium, ogmaro cmH-
T€3 OT/IeNBHBIX TPHUXOTEIEHOBHIX MHUKOTOKCHHOB OOYCIOBIEH pasiu-
YHSMH B TIpOIecce THAPOKCIIMPOBAHHA, KaTaausmpyemMoMm Qepment-
HBLIME CHCTeMaMH, TeHeTHYeCKH OTIMYAloMIAMACH Y OT/eNbHLIX BHIOB
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rpubon [Mirocha C. et al., 1980]. Caemyer mopuepkuyTh, 4T0 GHOCHRA-
TON MAKPONMIIHIECKAX TPHXOTENeHOB, TAKHX KaKk BePPYKAPHHSL I
POPMJIMILE, BRIIOYAeT [AOMOJHATENbHBII 9Tan CBA3KLIBAHHA H30TPEHO-
wnoro ocrarka ¢ nosmkerngom [Tamm C., 1977; Tamm C., Breiten-
stein W., 1980].

Ilyrs Guocmpresa ¢ yuacriem MeTadoJdATOB KA TPHRAPOOHOBEIX
Kueaor xapawrepen Juin pyoparoxcuna B. Ilpepmonaraior, uro ofpa-
ayiomeecs ua anermn-CoA u 4 smoxexyn mamorma-CoA mpomasopnoe:
JOKATOBOIT KUCHOTHI, COBJINIACH ¢ IABEJeBOYKCYCHOM KHCIOTOH mpe-
npaneres norar nassisaemoe Ciz-mpomspojinoe. PeayasraToM comps-
imonnoro coepunenns jsyx Cis-npoumsBojiHEIX sBiseTcsa 00pasosanume:
py@parokenna B [Moss M., 1971].

AMUHOKHCIOTHL ABJAIOTCH MCXOAHBIMI COeJIMHEHUAMI B OHOCHHTE-
ne Muorux mmgoroxcmnon, Hanpumep, pocrarouno moxmno pacraadpo-
par nyrn Omocmurenn ankanounjon Claviceps purpurea (cxema 6),
MEXONBIMIT KOMIOHOITAMIT Ut KoTopsix  cayscar L-rpunrodanm w
MOBAJLOIOBIUE Kueaora, OcHopiuniMin 3BeHLAMI [IeIH I10CIe0BaTelb-
LY npoenpamenadt obpasyomerocs us L-rpunrodana m MeBaxIoHOBOIF
wieaor A pseriuarpunroana  ABiAeTca 00pasoBaHmE XeHO-
waamael, arpoiania, 2aMMOKIaBHEA M, HaKOHEI, IPOM3BOHBIX
ampeprnnonoit kucaorst [Van Rensburg S., Altenkirk B., 1974;
I'loss H., Anderson J., 1980].

Wsyuenne Gumoremesa MHKOTOKCHHOB — IPOIECC MCKIIOYATEIHHO:
CUIOKHBIE M TPYMOeMKMIl, OCHOBAHHBII HA BKIIOYEHHH MEJEHBIX Hep-
BUYHBIX MeTabonuToB (amerara, MajoHATA, MEBAJOHATA, AMHHOKHCIOT
1 Jip.) B cpejly HHKYyOaIUu KyJIbTyp COOTBETCTBYIOIIAX INTAMMOB MUK-
pockonmuecknx rpubos. TlocneayomuMn sramaMu HCCIeOBAHHS SB-
JATOTCH BLIJIONENHe W3 KyJabryp rpuba MeYeHBIX BTOPHIHBIX MeTado-
Juron, waenrnuRanug 1 yeTanopieHne X XIMAYECKOH CTPYKTYPHI,
pacim@poska  oCHeJ0BATENLHOCTH  pearuuit  Gmorpamcdopmarm.
Heemorps ma oro, usyvenume saxomomMepHOcTeil OHOCHHTesa MEKOTOK-
CHHOB MUKpOCKonMYecKknMu TpubaMm CJIejyer OTHeCTH K Hambojee
BAKILIM 1 MEPCHERTHBHALIM HATPABICHUAM MHUKOTORcHKoxorum, Pac-
mudposka wyreii GmocHuTe3a MUKOTOKCHHOB, TOMAMO TEOPETHIECKO-
ro, umeer 6OJMLII0e NPAKTHIECKOe BHAYCHUE, TIOCKONBRY CIYIKUT TJIaB-
HEIM YCJIOBHEM H3LICKAHUSA Ccnoco00B IpejloTBpamenus TOKCHHO0Opa-
B0BAHNA MHKPOCKONMUECKUMI TPUOaMI.



I'aaea 1

Adrarorenns
Pligrepoe, nomiannl o« sutorokeniam » nepuoy nocue 1960 r.,
SOICH DEPIMBIAL QO IIOM  BCHLITOKR  sabosenanus  HeNsBecTHOM
DEIOAOCIE epot gosaiiied wenne o BoguroGpurapnn, Kenmn n
Vimme m o0apy e nueorol qncrors romnroM Y pajiyrmoit go-
pean n CHIA Ocrputo (bopmut salosonaiinn Y neni xapakrepusona-

JUICH PASBITHEM HEKPO3OB HeYer i npoaudepaiumoi sunronmsm mend-
s nporokos. Ilomexu srmojornueckoro (hakropa HTHX HINIOOTHI B
Anrguyn mokasanm, uro sabojeBanne He CBA3aHO ¢ KakuMHU-nubo ma-
TOIONILIMI MUKPOOPTaHU3MaMH, BApyCaMH N ¢ HaJHIAeM B KOopMe
1c0r0-00 13 M3BECTHBIX AM0B. B 10 sKe BpeMs Obura ycraHoBjIeHA
orpanuvennas Jokanusanms Bensimer saboneBamma: 809 caydaesn
nabmopaaucs B paguyce 80—100 mwins or Jlommoma m Grum cBssa-
1Ll ¢ BRIOYEHHEM B KOPM MYKH U3 GpasmiabCROro apaxmca, 3arpss-
pennoii Mukpockonmieckumu rpubamu  Aspergillus flavus Link ex
I'ries [Sargeant K. et al., 1961]. B 1960 r. ormewaumen Benmpmmkn
saborepauys HeMHMERIIMOTHON IPUPOJILL CPEJIA CRUNOI M TejsT, TaKk-
JRe cpA3aHmBle ¢ BKIIOYEHHEM B KOpMa MyKn u3 Opasminckoro apa-
xuca. Bexope mocste BhisBienms dToro (axropa OBLIM yCraHOBIGHE
¥ BHIPA/KEHHBIE IeHaTOKAHIIEPOTeHHBIE CBOMCTBA TOKCHIHOH MyKH
[Lancaster M. et al., 1961].

W3 sxerpaxTos sapaskeHHOH MYKH OBIIO BBIJIEIIEHO BEINECTBO, BHI-
3LIBAIONIEE XapaKTepPHYIO KapTuHy orpapienmsa y yrar. Meromom Tom-
RocJToliHOl xpomarorpadun ero pasjenmui ma 4 KommomenTa — By m
B, obmamaromme roayOoit (huioopeciennmein B yabTpadmoIeTOBOM
ceere, m Gy m Gy ¢ senemoit (uioopecreniueii, KOTOphe MTOIYIWIH
obmee maspamwe adaaroxcmusl — A (spergillus) fla(vus) toxins
[Sargeant K. et al., 1961; Hartley R. et al., 1963]. ITogcrpounas
myMepauis mpH HTOM YKasblBAeT Ha MX OTHOCATEIBHYIO XpoMaTorpa-
¢EIeCKYIO TOABHRHOCTD.

CTPYRTYPA I GU3NKO-XNMIYECKIE CBOVICTBA

B macrosmiee BpeMsa ceMeiicTBO a(piaTOKCHHOB BKIIOYaeT, IOMAMO
4 ocmopHBIX mpejcrasuteneit (adaaroxcmuor Bi, By, G m G), eme
Gosee 10 coeupenyil, ABIAOINUXCA NPOM3BOJHBIME Ham Merabomn-
ramm ocmosHOi rpymmnsl: aduarorcuEst My, My, Bga, Goa, GMi, Py,
Q;, apmarorcHKoN, cTepurMaronucTHHE, acneprokcun. Ilo cpoeit xu-
MHUYeCKOit cTpyKrype auaTOKCHHBI ABIAOTCA (ypOKyMapHHAMH.

AbGcomorras kondurypanma adaarokcmsa B; Gpmra ycramosiena
8 1967 r., a B 1969 r. ara crpykrypa Obuia mOATBePIKJIEHA IyTEM
naGopartoproro cmutesa [Biichi R., Rae I., 1969]. Xmmmaeckoe Ha-
gsanne aduarorcrua B; B cOOTBETCTBHH ¢ COBPE@MEHHOIl HOMEHKIA-
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Mapaantunon

Typoii — (6aR-cis) (2, 3, 6a, 9a) rerparmmpo-4-MeTOKCH-IHKIONEH-
valeldypo[37,2":4,5] Pypo[2,3-h] [1]6ensonupan-1,11-nmon, a adua-
rokcuna Gy — (3,4,7a,10a) rerparunpo-5-merorcu-1H,12H-dpypo[3’,2':
4,51 ¢ypo[2,3-h] mmpano[3,4c] [1]6ensonupan-1,12-maon. Aduaroxcnn
11, rujipokcmamposannoe nponssojnoe adrarorcnna By, cravama Guia
ofHapy/KeH R MOJIOKe KOpPOB, IOJYYABIIAX KOPM, 3arpssHeHusii ad-
aatokcEAOM B, m moaroMy moxyums masBaHHe (MOJOTHBI TOKCHHY
¢ Oyxeenmpim mazercom «M» [Alleroft R., Carnaghan R., 1963]. On
BCTPEYAETCA TAKKEe KaK IPHPOJHBIT MeTaboJHT HEKOTOPHIX INTAMMOB
A. flavus m A. parasiticus [Ramachandra P. et al., 1975]. Ajgmrarox-
cunst My, Bsa, Py, Qi 7 aduarorcuron ABIA0OTCA TPOIYKTAME THAPOK-
cunupopanua aprarokcnma B, a aduaroxcmusr Gza m GM; — npo-
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nyeramie  raapokengaponn  aduiarokenna Gy, Bee omm  Griim
BIGAOIET 1 KAUOCTHO MOTAOOAITON U0 PASINIHKX TRAHEH OKCIepH-
MOHTONBIGIX ZRIBOT RN, I(li'l‘(lpl-lh‘l Il]H‘}lllll]HI'I'(UH-II() BROJIIIITT adma-
rokeni By owarn Gy [Gamphboll 1 Hayoes J., 19761, Aduaroxcmust
Bog e Gy wipaBuruinaioren w negoropsimu mrammams A, flavus
[Dutton M., Heatheoto J,, 19671,

IV comefienrny nipiaroreinmon ornocsar rakie M ¢TepErMaTONACTA-
1t OOJAIONLE 1Pl rolkocaolinoii xpomarorpadun B orTamume OT
AuraToReHoOn Ty eIaol  wuponto kpacnoir  hmoopectennmeit.  Cre-
PUEMATOIIETIE, OO CropreMarTonmering  H-MeToKCH-cTe pIrMaTo-
OIETIE Mo l"l'("'lll'Mll'l'Ulllll"l'llII JIOTes npupoaaLIMI 11Tpo-
JOVICEIM I Ao o worotopniy eavmon Aspergillus m
Ponicillivm, Acuoprogemie — 1o nponinopios  O-pmorn-eropurmaTo-
duernna, on npoaynupyerest A, flavus [Rodeicks J, ot al,, 1968]. ITa-
PAsUTHROJ, T a([).ua'roucmr B,’;7 ABIACTCH TOKCHMUIILIM MO'N\G()JHI'I’OM
A. parasiticus m 1o crpykrype Oausor k aduaroxenny Bi, 3a mexiio-
HOHMEeM HaJMIHusg 9TAHOILHON TPYIMITEPOBRI Ha MeCTe TePMHHAILION0
unsonentamosoro roxbia [Stubblefield R. et al., 1970].

Ocnopupie (pH3NKO-XHMHYECKHe CBOiiCTBA a(IATOKCHHOB CyMMI-
posanp B 1adm. 2. AdaaroReHHEEr 061a1210T ¢0CO0HOCTHIO CHIBHO (arr00-
pPeCHUpOBATL NMPH BOZJIEHCTBUE JUIMHHOBOIHOBOTO YIBLTPA(IOIETOBOTO
UBIYYeHNA, YTO JEKHAT B OCHOBE NPAKTHYECKH BCeX (PHBHKO-XHMMTE-
CKUX MEeTOJIOB WX O0Hapy/KeHHss M KOJIHUYECTBEHHOT0 OIpe/ese s,
Jru coepmuenus caabopacteopumsl B Boge (10—20 mwrr/mi), nepac-
TBOPHMBEL B HEDOJNSPHBIX PACTBOPUTENAX, 10 JEIKO PACTBOPAMBI B
PACTBOPUTENAX cpejHell MOJAPHOCTH TAKMUX, KAk XJopoopm, MeTanon
n pumermacyab@oreu. OHM OTHOCHTENBHO HECTAOMIBHBI B XHMHUe-
CKN THCTOM BHJle M YyBCTBHTEIBHBI K JENCTBUIO BO3JlyXa M CBETa,
ncobenno yabrpadmonerosoro maaydenns. Pacrsopsr aguaTokcnnos B
xnopohopme mwam Oenszone craGUIALHEL B TeUeHMe HECKONBKHX JeT
npn xpanenun B remuore u Ha xoxoje. Crexyer ofparuTh BHUMaHHE
Ha 70, MTO aIaTORCHHBI NPAKTHIeCKN He paspylIaloTcs B Hponecce
OOBITHON TeXHOMOTHUYECKONH NAM Kyammaproii oOpaGoTKE 3arpsa3HeH-
AKX nUHeBslx mposnykros. Ilosmoe paspymenme adraToKCHHOB MO-
s%eT OBITH JOCTHTHYTO IHIIB NyTeM nX 00paloTKE aMMHAKOM WIR
runoxaopurom marpus [Dollear F., 1969; Castegnaro M. et al., 1980].

IPOJIYIIEHTBI A®IATOKCHHOB T DAKTOPHI,
BJINAIOINUE HA TOKCHHOOBPA3OBAHIE

B macrosiiee BpeMs MOMHO CIATATH YCTAHOBJIEHHBIM, YTO IpPO-
naynentamMu a(uaTOKCHHOB SBISIOTCS HEKOTOPHIe INTAMMEBI TOJBKO
IBYX BHUjIoB MuKpocKommueckux rpmbos — Aspergillus flavus Link n
A. parasiticus Speare. O MOryT A0CTaTOYHO XOPOIIO Pa3BHBATHCA
7 00pasoBsIBATH TOKCHHBI HA PA3JMYHBIX eCTeCTBeHHBIX cybcrpaTax
(IIPOJIOBONILCTBEHHOR CHIPHE, MUINeBHIe MPOAYKTH, KOpMa) He TONBKO
B cTpaHax ¢ TPONHYECKHM M CyOTPONMYECKHM KINMATOM, KaK mOia-
(AT paHbIne, HO NPARTHYECKH IIOBCEMECTHO, 3a HMCKJI0YeHHEM, BO3-
mosxH0, Haubomee xomopusix paiionos Cesepmoit Espomst m Hamajs
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Ihoropommean B, 11, 1975, Bowweran 9, B, 1977; Labouche C.,
1076; FAO, 1070; Mirooha G, ot al,, 1980; Stoloff 1., 1983].

Mo 4 ocnommnx npogerammronslt comofterna aduinrokennos adgma-
rokenn Byonaneron aantoges rokenumys i o0Lno cniresnpyeres
0 nanOonRIeM Koo erne, o aduaarorens Gg B HAMMOUBIIEM KO-
jnaeerne, Coornomenne Melgly ROMIeHTpanimsaMu oT/eabasx adna-
FORGHION BHAMITOALIG WAPLIPYOT Y PASKNTHBIX IITAMMOB TPHOOB-
APOAYHOITON, N Taione sannenr or eyberpara, Borpmnuerso roxcn-
vormx weamson A flavus npogynnpyer rnasasiv ofpasom adura-
posenunt o Gy e geensson eireanpyer nee 4 aduraroxemia;

WLULOIORE MM, OO pasyiotme soanico nunrorkenn By wan adira-
aorenin By ow My [Sehvoodor L, Gaelton W., 1073 Ramachandra P.
of al,, 4975; Gunasekaran M., 19811, Cuocobnoornio nuipabarsmbars
apaarorcnnsr ovgaganr 20—98% mrammon A, flavug, sujesennnix
3 PASIHTHBIX HCTOYHAKOB.

OxoHvaTenbHO He BEIAICHEHA CBASH MEKAY CHHTE30M adiuarTorcu-
10B, ¢ OHOIl CTOPOHBI, I POCTOM H CIOPOOOpPa3OBAHHmEM I'DHOOB-IIPO-
ayuenros, ¢ apyroi. K. K. Maggon m coasr. (1974), msygas pocr
1 obpasopanue Tokcmuos A, flavus m A. parasiticus ma cpegax pas-
JINUHOTO cocTaBa, ToKasamd, 9ro adraToKCHHL rpynnsl B mpomymu-
pyloTea yike Ha 2-e CyTRm pocra Kyusrypsr A. flavus m mx cmnres
jocruraer makcumyma ma 10-e cyrim (B mepmoy mambojee BHIPaKeH-
1010 coopooOpPA30BAHMA), MOCHE Uero IPOAYKIHA TOKCHHOB ORICTPO
YMEHBINAGTCA, ABTOPHI IPEAIONAraior, UT0 YBONHUYCHHE KICIOTHOCT I
cpeasr B npomecce pocra Kyaerypsr A. flavus moser mpusopurn K
rHPOKRCINIUPOBAHAIO a(DIATORCHHOB WX YCHJIEHHIO JIH3HCA MHEIEJILT
«© ToCHeyomEM ocBoOoKIeHneM (epMmeHTOB, paspymaomux adra-
TORCHHRI MM Tpanc(opMEPYOIAX WX B IPOM3BOJIHBIE, He 00Xafaio-
aume  uoopecrennueii. Ilpsavas 3aBHCEMOCTH MKy POCTOM MUIE-
ams, crnopoofpasosaumeM M yposHem cmuTe3a a(IaTOKCHHOB OTCYT-
creyer [Boarancras 9. B., 1979; Llewellyn G. et al., 1982; Misra R.,
Sinha K., 1982; Batt C., 1983].

A. flavus ormocures K Me30(HABHEIM MHRPOCKOIITYECKEM rpubam
7 MOKeT pasBHBaThes mpu temmeparype or 6—8°C (MumEEManbHAT)
1o 44—46°C (maxcmmanbuas). OnTaManpHON A 00pasoBaHHA TOK-
cunos apagercsa remneparypa 27—30 °C, xors cmHTE3 afIaTOKCHHOB
BOBMOKeH ¥ npu sHaumrenbHo Oomee mmaroit (12—13°C) mmm BHICO-
woit (40—42°C) remmeparype. Temmeparypa cpefsl BIHAeT Kak Ha
KONMIECTBO MPOAYIHPYIONINXCst apIaTOKCHHOB, TAK I Ha coJlep/RaHue
@ coormomenne orgexsHpx admaroxcmmos [JIssosa JI. C. m pp.,
1974; Boararckas 9. B., 1977; Diener U., Davis N., 1969]. Oryerny,
9TO B YCAOBHAX HPOMSBOACTBEHHOrO XPaHEHMs 3epHA (pHC) MaKCH-
ManpHOe 0OpasoBamime aduarorcmEoB mpomexoxur mpu 35—45°C,
qT0 3HAYMTEIHHO IPEBBIIIAET TEMIEepPAaTYpPHBIl ONTHMYM, YyCTa-
@oBIeHHBIT B Tadoparopunix yexosusax [JIesosa JI. C. m sp., 1984].

JIpyram Kpurmueckum (artTopom, ompefessiomuym poer A. flavus
¢ cunTe3 a@IATOKCWHOB, ABJAETCA BIARHOCTH cybcTpaTa M aTMO-
ceproro Bosayxa. Maremmanbubli cuures TokcmHOB A. flavus ma-
fmogaercsa obsrano nmpu BiaasuocTH Beime 189% mus cyderparos, Go-

27



POTIY Kpaxmagos  (nmeEdna, sSUMeHB, POKB, OBeC, pHC, KYKypysa,
copro), u nue 9—10% pas cyGerpaToB ¢ BBICOKHEM COflepiKaHmeM
Jiion  (apaxuc, MOACONHEYHAK, ceMeHa XJIOMIaTHAKA, Kompa, pas-
JUNILIe BUJIEI OPEXOB) IPH OTHOCUTENbHOH BIAKHOCTH BO3ayxa 97—
09%. Ilpa ormocurennuoii srammocrn armocepHOro BO3JyXa HUKE
85% cunres aduarorennon npexpamaerca [Boaranckas 9. B., 1977;
dlusonsa JI, C, 0 ap., 1984; Diener U., Davis N., 1969; Reiss J., 1978].
'V('.IIUIHHI Il‘illHIlLllll O BIBAI0T 3aMeTHoe BIHIHHE HA pOCT M TOKCHHO-
oopasosane A, [lavug npr KyJIsTHBHDOBAHNE HA CHHTETHIECKHX
cpoaax, Xomt A, [lavus ormocares K aspoOHBIM MHEKpPOOPraHizMaM.
HOWIe  tpopacranmg cuop IpoayRIHIo HeOoupmux KoamuecTs aduiia-
ponennon By u By mabdmiofanu jaske IpH IOIHOM OTCYTCTBHH KHCEIO-
poja (B armocdepe asora). HesmaumrenpHoe KOJAMIECTBO KHCIOPOJa
HPUBO/ILIO K PESKOMY YCHIOHNIO CHHTe3a aIaroKCHHOB, B TO BPeMA
i poGanienne noepepy GOy mirubuposano nx obpasosanume [Cliv-
sledm G, oot aly, 1983 ], Hpu nsyuennn Bamsuus Ha TOKCHHO0Opa3o-
WO CBOTOROTO  POAHMA OB 1Oy IeHBI  HEeO{HO3HAYHBlE Pe3yilb-
s, o, N Magimango nocoasr. (1977) mabmopmanm cumxenne
curonn oo Kyanype 4 wrammos A, flavus mpm marybamum B yciao-
WIDEX (OMHOI TOMIOTLL, B TO BpeMst Kak y offHOTo IrramMMa o0OpasoBa-
e aduiarokenna By nojasianoch B yCIOBUAX MOCTOAHHON OCBEINEeH-
uoern. B necnepopanuax J. W. Bennett u coasr. (1981), A. parasi-
licus cHure3supoBas MaKCHMaJbHOe KOIUYECTBO A(DIATOKCUHOB HpPH
30°C B remuore, a npr 20 n 25°C — ma csery; npu 15° ceer mou-
HOCTHIO TOJABII HPOIYRIII0 TOKCHHOB.

Ilpu menonp3oBaniy cUHTOTHIECKUX W IOJYCHAHTETHYECKIX JKUJI-
WUX  epeji JNIsT KyJabTuBupoBanms Tokeumrennsx mramvos A, flavus
00pasonaue  aIaTORCHIOR B BHAUYNTENBHON CTeNeHH BaBHCHT OT
COCTIMA CPOJILE, B YaCTHOCT 0T yriesojmoro Kommnonenra. Cmmresy
ahaarorennon crocoHCIBYIOT Cpejibl, cojepiRaliie B KaYeCTBe HCTOY-
HILKQ YIIOpojia caxaposy, MNioKkosy, rajakrody, copbosy, pubosy, Kem-
HO3Y, MQULTO3y M IIHIEepuH; B MeHbINed crenmeHdH — (PyKTo3y B
BPAXMQL; TOKCHILI e TPOAYIHPYIOTCS Ha cpefie ¢ Jarkrosoit. [lo-
Oapnenne B cpejly AposIKEBOrO NI KYKYPy3HOTO SKCTPAKTOB BHI3HI-
BaeT ppipaxennoe yennenne cunresa auaroxcuron [Diener U., Da-
vis N, 1969; Abdollahi A., Buchanan R., 1981; Gunasekaran M.,
1981]. Ilpn wacruunoii 3amene caxapospt KapOOHOBHIME KECIOTAME
MaKkcumanbioe odpasosanne aduarorcunos rpynn B m G nmpomcxopm-
10 B cpejle, cojlepsraiieii cefamuHOBYI0 ¥ TMAXLMHTHHOBYIO KHCIOTHI,
Yreycnas, nponHOHOBAs, MACHAHAA, KATPOHOBAA, YHAHTOBAS, KampH-
nOBast, MEJaproHoBas, KanpUHOBAA, IIYTAPOBAs M JHHOJIEBas KHCJIO-
THL TOjaBaAiorT pocr A. parasiticus m ofpasosanume adaaToKcmHOB.
Jlumonnas 1 MomoUHAA KHCHOTH Jjaske B HE3HAYUTENHHBIX KOHIGHTpA-
LHAX pesKo mojasaaior ouocnures apugrokcunos By m G;. Horocosoe
macno, coziepskamee 90—95% mpachEHHBIX JRUPHBIX KHCIOT, TOYTH
B 2'/y pasa mospumaer cumte3 afuarokcmna Bj, B To Bpema kak
caropoBoe Macio, cojiepiRamiee TOABKO O Y HACHIEHHBIX JKADHBIX
KUCIOT, 3HAYATeNLHO MHTUOMpyer osror mpouece. Ilpeamosaramor, aTo
COOTHOLIEHNEe Meiijly HACBHIEHHBIMA M HEeHACHINEHHBIMU JKUDPHBIMMA
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WHONGIAMI, OODANYIOMIIMIC 1 JAOCPAUII JIHIHI0B. TTPEPOTHEIX
ay0erpamTon, MOMOT YIIOETIOno s n enires aduraTorerEOR:
[Gupta S, ot ol 1074, Rolus o 1070; Peiyadarshing 15, Tulpule P.,
[980],

Y poneun TORGIHOO0 PRIONAIIT GABICNT TAKKe 0T KOHMEHT AT
I Cpejie ll"l‘()'l‘(lllltlh MOTHRION, 1} acriocrn, JloKasago, 4UTo IHHHK B
ROMULOIEPAIIN orono 10 /M anasones HecenImanbaEIM  dIeMe -
GON g enrenn adumrorenion A, parasiticus, a jobasuenne ero
noepoty poern A Hlavoas consyanpyer rokennoobpasosanne, B. ro
A0 oM e e ponnin A, flavos na eeepasix eyGerparax
(PTG COILG IO RO L) e 0D Y SO BaBHCaMOCTL YPOB-
L FORCIIOOOPANOIATINE 0% KOMHerpai aumo n oyberpare [Gup-
ta 8. et L, 1976; Obidoa O, Ndubuisi 1, 1081; Habie C. et al.,
10811, B esasu ¢ sram upejpcrapinior murepec panusie 1. Jones
i coanr. (1982, 1984) o BuIABIEHME KOPPEIAUNH MEMRLY COMEPIRaI-
¢M adraToKCIHOB B HEKOTOPHIX BHJIAX KOPMOB U YpPOBHEM B HHX
IHHEA,

S. K. Gupta m coasr. (1976) mpepmomaraior, 9ro HH3Kasg aKTHB-
noern (pepMEHTOB IVMMKOJIW3a, BhIABIeHHAas mvmu B Kyabrype A. fla-
VUS TIpH HEJ0CTATOYHOCTH NHHKA B cpefie pocra, IPUBOINT K CHH-
JREHMIO ITyJIa TpejlliecTBeHHNKOB aduarokcnua By I JeKaT B 0CHOBE-
O/IABJIeHAs CHHTe3a TOKCHHOB. B 10 sKe npeMmsi MoxubjieH, mamauii,
Jkesie30, Meflb, cepedpo, KaaMUi, XpoM, PIyTh M MAapramei mnpuw jo-
Haplenum B KYJIbTYPAIBLHYIO CPEy JAase B HHBKHX KOHIEHTPALUSIX
(j1o 25 MEr/MiI) HOAABISAIN TOKCHHOOOPA3OBANHE, a HUKEJND, KOOAILT
I cBHHeI[ Ha Hero cymectsenno me piamaam [Marsh P. et al., 1975;
liabie C. et al., 1981].

Vayuenue yciroBmii, cnoco0CTBYIOMUX A MPETATCTBYIONHUX POCTY
1 TOKCHHO0OPA30BAHMI0 TNIECHEBBIX TPUOOB, IpeficTaBIAETCA TPOLIe-
MO HCKIIOUATENHHO BA/KHOW Kak JIfg 3[PaBOOXPAHEHHS, Tak M JUIA
papojiHoro xosmiicrsa. Muorounciennsie MCCIeOBAHEA IOCBAIEHE
XApPaKTePUCTHKE MPOIECCOB 3apasKeHAA M PocTa MPOAYIEHTOB MHKO-
TOKCHHOB Ha TPHPOAHLIX cybcrparax. IIpm OJMBAKOBHIX TeMmIepaTy-
pe, BIAKHOCTH, OCBEINEHHOCTH ¥ JPYIAX YCIOBHAX DPa3jIHTHbIE MPH-
pojiHble cyOcTpaThl MM Jlazke PA3HOBHHOCTH OJHOTO M TOTO e Cyo-
¢rpara MOTYT CYOIECTBEHHO OTJIMYATHCA HO CTENMEeHM YCTOMTHBOCTH K-
sapamenmio A. flavus u mo KoamuecTy oOpasylomuxcd Ha HEX adua-
10KCHHOB, B eCTeCTBeHHBIX YCIOBHAX Hauboiee JacrTo M B HAWOOJIB-
(IX KOHIEHTPAIUAX aIaTOKCHHEI BCTPEYAIOTCA B apaxmce W KyKy-
pyse m BHaYUTENbHO peske — B puce miam mmenmne, Hecommenno, .
(obII0e TpaRTHYeCKoe 3HAUeHNe HMeeT (JaKT BEIABIEHHs BBIPA/KEH-
HBIX pA3NUIMil B YCTOHUYMBOCTH K 3apasKeHHI0 TOKCHTEHHBIMH IITAM--
mavu A, flavus y oreasmeix copros apaxmca m Kykypyssr [Lille-
loj E., 1981; Mehan V. et al., 1982]. 3maumrensHBle pasamuns B-
KonmuectTse oOpasyomuxcs a@aaToOKCHHOB OOHADY/ReHLI NPH M3YYe-
upn ToKcmmooOpasosanus A, flavus m A. parasiticus ma apaxmuce-
78 coproB m Kykypyse 38 copros. Tombko Ha 7 coprax apaxmca W
5 — KyKypyas! cunTes adrarokcnnos Guun seicoknM — Gomee 200 mr/kr-
[Tulpule P. et al., 1977]. IIpexnonaraor, uro aT# pasmmumsa oldyc-
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JOWIONLE T NeM TeHeTHIeCKHE J@eTePMHHEPOBAHHBIX 0COOEHHOCTEIH
CIPYRTYpPLE ceMennoit 000M0YKH, OIpeeJAIIIell JyBCTBHTEALHOCTE
WM PEAMCTeHTHOCTh 2epHAa K WHBABHH MHKDOCKONIIECKHMNI rprbamm
[Dicckeort M., Dieckert J., 1977], niun wanmamem B cocrase cyOcrpara
crenuUIecKIX BOIeCTs, NOJaBIAIONEX caaTe3 admarorenuos. K ra-
KM BOIOCTBAM OTHOCATCN, B MACTHOCTH, HE3KOMONERYIAPHBIT Gemok
1 B-MOHON, BRIGIOHILE W3 HEKOTOPBIX COPTOB KYKYPY3BI, pa3Hbie
denonnt (Gepyropas  wuegsora, nmpokarexmn, O-panmamm, THMOI),
COMOPIEAIIIOCH 1 PABIIIIBIX CHeIAAX, JeTyurme KOMIOHEHTHI Macia
uo o comsn Moprosu  (repaHmox, IUTPAN, THPIEHHON), IHUTPYCOBOE
MAQIO, CANOHNHB U3 JREHBIICHS, KYMapUHBI U3 YevTeBIILl [Bucha-
nan ., Shepherd A., 1981; Sihna K., Singh P., 1981; Wilson D.
ot al., 1981; Mabrouk S. et al., 1982; Batt C. et al., 1983; Bahk I,
Marth ., 1983; El-Shayeb N., Mabrouk S., 1984]. Iouck mpmpon-

HBIX  pomecTn,  ComerTHRio.  moJasiionmnyx  cauTes aqmaroxcnnoxz,
ﬂoaymumuo SO e OJa 1l naunbonee HnepeneKTnBHbIX myTeir
HPOAOTHPATHOII SArpAsHeing npojosolibCTBeHHOr0 ChIphbA H HIHIIE-

BIIX HPOJLYITOn ahiraToReiami,

Sueayuanpner punmanug part oOHAPYReHHA HPAMOIT 3aBUCHMO-
T MOILY PASMEpPAMIT YPOXKas OPeXOoB I CTeNeHBI0 3arpA3HeHW WX
aararorcnnamn [McMeans J., 1983].

SuaunrensHoe BIMAHHE HA POCT, PA3BHTHe M TOKCHMHOOOpA30oBaHHe
nJiecereil Ha NMPUPOHBIX cyOCTpaTrax MOJKeT OKAa3hIBATH MPUCYTCTBUE
Va REX JIPYrEX BHAOB MEKpocKonmdeckmx rpubos [Diener U., Da-
vis N., 1969; Misra R. et al., 1981]. IToxaszamo, mampmmep, UT0 B
npueyrersum A, niger cuared admaroxkcnuEa By TOKCHreHHBIM INTaM-
mom A. parasiticus nogasasercs na 78%, a B npucyrcrsun Fusarium
moniliforme, Helminthosporium maydis m Culvularia lunata — ma
26-15%. B 10 me wspems Penicillium chrysogenum m Alternaria
alternata me wumsnux na cnures adaaroxcumon [Misra R. et al,
1981], Pocr A. parasiticus u cunres agumaroxkcnuos By u G mogas-
Jses Tarzke B oupmeyrersum Saccaromyces cerevisiae m Rhizopus
nigricans [Weekbach L., Marth E., 1977]. OxrospemMennoe mpucyT-
CTBHE MUKPOCKONMYECKIX TpHOOB PA3JAMIHBIX BHU/IOB MOKET NPHBO-
JMTH K YCHJIeHIIO npoayRuman rokennos. B wacrmocrm, M. O. Moss
n F. Badii (1982a, b) matmogann peskoe nossimenne cuuresa adia-
Tokenunop By m G mpu KyabsrueumpoBanmm A. parasiticus ¢ Penicilli-
um rubrum WM ¢ ODPOAYNAPYeMBIM MM TOKCHHOM — pyOpaToKcH-
nom B.

C npaxrmueckoil TOUYKH 3penms OONBIIOH WHTEpEC ITIPeCTABIAIOT
HCCACIOBANNA JUTHTEILHOCTH COXPAaHeHNA RAZHECIIOCOOHOCTH IPIOOB—
upoaynenTos aduarokcmHop ma nmmessix npoaykrax [Beuchat L.,
1979; Hesseltine C., Rogers R., 1982]. Hacropaskmsaer daxrr, aro
BHAYHTeNbHOE KONMTecTBO Rm3Hecmocofubix rpuoos A, flavus coxpa-
HAJOCHh Jlaske Ha XOpOIIO BHICYNIEHHOI KyKypyse, XpaHuBIIeiics B
teuenne 6 mer. Adaarokcuusl B RYKypyse, 3arpsAsHEHHO B TIPHPOJ-
HBIX YCHOBHAX, BRIABIAANCH # depesd 10 xer xpamemma. Bricoras
BbREBaeMocTs Kommamit A. flavus mpm anmrensHOM XpaHeHHH ObLTa
_XapaKkTepHa ANA MYKH (OIIeHWYHOM, KYKYypPYy3HOI H apaxmHCcoBoii),
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o obmsemnor oo pelrpaasas pll (5,76--6,5), B myponyxrax e
0 Oosoe  mocasie  gondenmesn pll, wag,  wanpamep, xerarms:
(pHl 875), uneao mannocnocofmmy Konanlt » uponecee Xpanemus
JLOCTORO IO VAOHLIEO0n,

HUHOJMOTHECKon NERCTBIE

Jlotternmo  wbinrorcuinon  nn AHBOTHLIT opraguaM  Mozker ObITh.
ONAPARTOPIAOHATO ¢ OHPOACIOIION CTONeHBIO YCIOBIOCTH ¢ JIBYX 110~
AL OO D0TpOTo TORCHTOCKOTo JIeITeTBIA B OlIeHKA OT/aleH-
WX O e, .

“Ill‘["lhlll lll"ll"o"' lI.ll"Mﬂll'llll'lllnl" TORCHKOUL, CRA3AHHRIe ¢ YIIOT-
|)06.’ll|lllll|hl WIT PO X llll”lll'l‘ﬂl“‘llIHIMH HOPMON, ()l-l.llll OnNcanbn
w4001 vy s, v, romnr w ennelt, Toenonn oranvanues
OWCTPRIM  PASBIIMCM CHMITOMOKOMILICKCA O0IIOI0 O PANIOIIS, BH-
COROIT JeTANBHOCTHI0 M BHAYHTEILHLIME H3MeHenusaMu nevenn, Muo-
[OlpATIBIe TI0CHeIyIoN(He HAOMIoJieHHa caydaen aduraTOKCHKOZ0R Y
CONLCKOX 035 CTBEHHBIX JKMBOTHBIX U emie 00jee MHOTOTMCICHIBIO
LG 110 M3YYeHT0 dKCIepUMEeHTAIbHBIX adIaToOKCHKO308 y Taho-
POTOPILIX JKABOTHBIX W JPYTEX IpeJiCTaBUTeNell JRABOTHOTO MHpa C-
O0aLIIol  yOeiNTeIBbHOCTHI0 TORA3AIMH, YTO AdIaTOKCHHBI ABIAITC
(M M3 Hanbojiee CHJILHBIX TeIAaTOTPOMHEIX SM0B, 00Taaroiqux
|00k BHIpAKeHHBIMA  KauneporeHasiMu  cpoifcrBamm  [Alleroft R.,.
1069; Goldblatt L., 1969]. B macrosamee BpemMs J0Kazano, 4ro 6oib-
MIMICTBO BEIOB MIEKONMTAOIAX M IITHI[, PABINIHLIE BAALL PRO, Ha-
COKOMBIX, MHKDOOPTAHHM3MOB, a TaK/Ke BBICHIMX pPACTOHHIT WYBCTBH-
TOJLIEL K TOKCHIeCKOMY JIeHCTBHIO a(raToOKCIHOB.
woo [{mpnyecKkag KapTHHA OCTPOr0 OTPABIEHHA XapaKTepuayercs Bi-
JIOCTBHIO, OTCYTCTBHEM anmeTnTa, HApPYHNIeHHeM KOODAWHAINE BHAe-
1101, cyjloporaM#, mapesamm, HapymeHmeM (YHKIOWHE ey 0THO-KH-
(IeYHOr0 TPaKTa, TOTEpeil MAacchl Teja M OTCTABAHMEM B PAa3BUTHH.
JnenuuIecKIMI CAMITOMAME  0CTPOTO a(IaTOKCHKO3a ABIAIOTCH’
KOAryJMONATHA M MHOKeCTBEHHBIe TeMOppardd, OTeKH, BOAAHKA IIO-
jocTeil @ B HEKOTOPHIX caydasx passurue skearyxm [Alleroft R., 1969;
Butler W., 1974; Pier A., 1981].

B sapmcmmocTH 0or TyBeTBATENBHOCTH K adaaToxkcuny B (rabu. 3)
nece BUJIBI JKUBOTHBIX MOJRHO YCIOBHO pAasjieluTh HA TPH TPYIIIIBL
| — oueHs UyBCTBHTENBHBIE, JusA Keropeix LDsy paBHa niam MeHbIme-
1 mr/kr; II — ayscreurensable, mua xoropeix LDsp cocraBuaser
1—10 mr/sr m III — pesucreHTHBIE, KOTOPHIE OCTAIOTCA MANO TYBCT-
RUTeNBHBIME Jaske K Gompmmm nosam adaarokemaa By [Schoental R.,.
19671, Cpepu naGopaTopHBIX RUBOTHEIX MBINA OTJIAYAIOTCA HAMOOIb-
weii pesucrentHocThio W xora P. Newberne m W. Butler (1969)
yeranosmin, uro LDsp admaroxcmma By mus Mmenmeit amamm Swiss:
cocraBasger 9 Mr/Kr, GONLIIMHCTBO MCCIE0BATENEN OTMEYAI0T BBHICO-
KYI0 YeTONYHBOCTE MEIIIeif Kak mpm BBeJeHHH Gompmmx 03 adia-
10KCHHA BHYTPb, TAK M IPH JUINTEIHLHOM €ro MOCTYIIeHWH ¢ KOPMOM.
A. El-Ghawas u Z. Hosny (1980), B wacrmocTm, me Habmiofamnu:
KIMHAYeCKAX W MOP(OJOrHYeCKNX TPH3HAKOB MHTOKCHKALNW § MBI-
meii-camnop guapr CBA npn ssefienun mM sHYTPb adnatoxkcmma By
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Tatanna 9 Soavemnsa LDs anarorenna B, jun PAsANYHBIX BAJOB
JUBOTHBIX TPH O{HOKPATHOM BBEJJGHNMH RHYTpPS *

Bajg #HBOTHBIX - LDgg, Mr/Kr

Visra 0,34—0.,56
Iposnmien fo 0,%—50.5
Pajpynenas hopeins i
Ho plllc " 0,5—0,6
SO 0,62
Hnomara 0,5—1
Toarra 0,5—1
Colar 0,5—1 v
Moperue eprnrn 1,4—2
Onigr 2
Iepebana 2
OGeanmn:

HAnRATL 2

MAKAKK 78
Wpnen: 1

HONOPOUCLOIIBIO 1,56 5

OTHEMELTTI 55

BAPOGILIG GAMITKE 72

WAPOGHLIC CAMICH 179
Alpnra (nopoja):

Heio Pemnmmp 2

Hpacustit Pogaitmang 6.3

Jlerropn 0,0—16,5
Ilecapkn (mreHIEBI) 3,92
Muimu 9
XOMATRK 10,2
Hinyu (ceMeifeTso 0cocensix) 5—10 (5—10 pueir)

i

o gy J. Halver (1969); F. Peers i C. Linsell (1976); C. Chou u coasrt.
(1070); G, Bdds (1079); J. Le Bars u coanr, (1982).

woosax 32 m 40 wmr/kr. LDsy adgnarokcmra B; mocae opHOKparHOTo
Jipesapuresnioro suyrpuopommanoro ssejenns CCly cocrapmna jus
aroit annun monneir 26,8 mr/kr. Kak sugmo us rabn. 3, yrara, kKpo-
IR u pajykuas hopesnh BHICOKOTYBCTBATENBHET K araToKcmHAM,
Naar w pajysnyio opedab 1acro MCHONB3YIT B Kavecrse TecT-00mb-
eRTOB Juia obmapysrenus HTux pemecrs. s OXHOMHEBHBIX YTAT MH-
nuManbuas josa aduaroxcumua B), BBI3BIBaOOias XapaKTepHYIO A
-ocTporo auraToKCnKo3a mpoaH@epaldo SUHUTENUA FKEIIHEIX HPOTO-
xoB, cocrapaser 0,04 mr/kr [Carnaghan R. et al., 1963; Legator M.,
19691,

Cueayer ofpaTHTh BHHMaHWe, YTO CYI[ECTBYIOT BHIPAyKEHHEI® Pas-
MU B YYBCTBUTENLHOCTH K adlaTOKCHHAM HE TOJBKO MEKAY OT-
_leIbHBIME BHAMI KHBOTHBIX, HO W IPEJCTABHTEIAMI OTHOTO M TOTO
e cemeiicrsa mun Bijla. Ecam s pafymuoir gopenn (Salmo gaird-
nerii) LDso admaroxcuna B, npu BBefleHmE B Teuenme O AHEI cO-
~crasisier 0,3 mr/kr, To auas kmmyda (Oncorhynchus kisutch), ormo-
“CAIerocsa K ToMY iKe cemeiicTBy mococeBsix,— 5—10 mr/kr [Halver J.,
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196915 nas wpmosr pasmrippix 1HOPOJL HTa BEJNYNHA BaphupyeT OT
4 o 16,5 mr/rr [Edds G., 19791, J. Smith » P. Hamilton (1970}
.I()IHliHlJlll, 9710 6 I AN OBIAT HHOPOJILL JIOI‘I'(J[)II OTIMIajInenL Memxiay
coboit mo seqmaune LDso admaroremma B, nmourn s 3 pasa (or 6,5
1o 16,5 mr/kr).

Toxcnueckoe peiicTsre amaTOKCHEOB B 3HATUTENLHOI CTeHeHH
sapucur orT Bodpacra M moia RUBOTHBIX. OOmEM g BCex BHJIOB
JCUBOTHEBIX SIBISIOTCH YMOUDINEHIe UX TyBCTBATENBHOCTH ¢ BO3PACTOM

U000 TYBCTHITOILIOCTL B3POCHBIX CAMIIOB II0 CPABHEHUIO C€O
napocnumi camisanmin, Tak, y Kpric-orneMBIIe# B BO3pacTe OKOIQ
200 el no Cpannenmo ¢ HOROPOAIOIILIME 0CO0AME TYBCTBATEN -

HOCTL 1’ ToRengockomy geficrnmo  aduarorenna 13y cmmraercs B
10 pas (em. radu. 3). Y smonopmx ocobeit paaymuoil (hopean rige-
Jible TMOBPEKACHMA HeYeHM MOABIIOTCH B 00Jee papume cpoKki u P
MEHBIINX, 4eM /Ui B3pPOCIBIX, po3ax aduaroxkcmua B, (memee
0,1 Mr/gr).

Bonpmioit maTepec npejcraBisior TaHHbIE 0 YYBCTBHTEIBHOCTH
HPAMATOR K TOKCHYecKOMY JeiicTsuio aduatoxkcunos. B ombirax ma
MaKakax pesycax M obOesbsHax-Kpaboelax IMOKasaHo, IT0 a(IaToRCHH
D) B nose 62 mur ma 1 xr maccsr Tema mam 1,8 mr ma 1 Kr Kopma
®BIBBIBAGT THIIMYHBIE WA OCTPOro aIaToKCHKo3a M3MEHEHHs IeYeHN,
a npu Gomee BhicokHx jo3ax (coorsercrsenno 1000 Myr/kr u
5 Mr/¥r) — ObicTpyio THOedh. XapaKkrepHLIT CHHAPOM ONMMCAH Y MO-
sojpix camor Macaca fascicularis mpu Bpejienmu um Buyrpn adaa-
rokcua By B pmose 1o 4,5 mr/kr. B rummmueckoit kaprume orpanie-
nig npeobiajand Kamregb, pPBOTa, JAHWapes; B TePMHHAILHOI Crajuu
passuBajach Koma. B meuemm mpum sToM HaGMI0anm IEeHTPHIOOYIISp-
LBI HEKPO3, yMepennyio mpoau@epanuo ReJIIHEIX TPOTOKOB M Mac-
CHBHYIO JKHDOBYIO Jerc¢Hepaliuio, KoTopas BHIABIAIACH, Takie B cepi-
e n noykax. OrMevanuch OTEK TOJOBHOTO MO3Ta M JlereHepaTHBHEIS
U3MEeHeHUs HePBHBIX LjleToK. BechMa BasKuo, 4TO0 HEKOTOpHIE M3 00-
HADY/ReHHBIX H3MEHeHWI HAIOMUHAIN CHMITOMBI, HabaiofaeMbie y
rereit ¢ cmngpomom Peite [Cuthbertson W. et al., 1967; Deo M.
et al., 1970; Bourgeois C. et al., 1971].

OcranoBuMes HeCKOJALKO 1mofpo0Hee Ha XapaKTepHCeTHKe O0CTPOTO
A(PIATOKCHKO3a Y CeAbCKOX03siiCcTBeHHBIX sKMBOTHRIX. Cpemm mmX
mambonee UYBCTBHTEJNBHBLIMI K adraroRCHHAM SBJIAIOTCA CBHHBH B
sospacre 3—12 mex m reaara. Cpejm JoMalimeil TTHIBL BHICOKOI
GYBCTBATENBHOCTHI0 00Ia7a0T MH0INATA, yTATa M TYCATa; MeHee
YYBCTBHTEJIBHEI Tiepenena, (pasaHbl W MOJNOIbIE IECAPKH; OTHOCHTEb-
1O Pe3HCTeHTHO K [eicTBHI0 auraToKCHHOB OOJBITMHCTBO MOPO IbII-
iar [Al-Alleroft R., 1969; Edds G., 1979; Arafa A. et al.,, 1981;
Le Bars J. et al., 1982]. Hanpumep, R. Smith u coasr. (1976) BsI-
aBunn, uro 889, 3aperucrpupoOBaHHBIX CIydaes a(raTroKCHKO3a Ha-
Gmiomanocs y ceuueii, 7% — y kpymmoro poratoro ckora u 5% —
Y JloMaxrHeil mTuibl.

Ocrpeiit auaTokcuKko3 y cBUHEei, BRI3BAHHBII KaK OJHOKPaTHBIM
spejlenuem aduaroxenna By B moze 0,2 mr ma 1 Kr maccewsr Texa, Tar
1 BRIIOYENHeM ero B KOPM B PA3JIMYHBIX KOHIEHTPAI[UAX, XapakTe-
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proonnaes Guierpoii moTepeil anmeTHTa, PasBHTHEM BLIPAKeHHOH [e-
HPOCCIIn, yMelbienneM IpuBecos M noasienneM skenaryxn. LDsy naa
nopocsr-orvempimieii cocrapisier 0,62 mr agmaroxcmma By ma 1 Kr
macen rena, a gosa B 1—2 Mmr/er BeispiBaer mX ruGean B TeveHHe
nepebix 18—24 u [Butler W., 1974]. O nopaskennu ueden:m mpH
YTOM CHRUJIeTeNLeTBYIOT 3naiturelbioe BO3pacTaHue Ha paHHHX cponax
JOrroKCHKa  akrunnoctn menovrnoin  ¢ocedarassr, acmapraraMmHoO-
rpaedepasi noy-rayrammarpancdepassl, a Takie CHHKeHHe KOH-
gemrpannn obmero Geaxa B cuisoporke kposm [Edds G., 1979;
Millor D, ot al,, 1981; Osuna 0., Edds G., 1982]. Cpenm csumei,
HONYUABIINY sarpasuennbii adnarokenmaMu KopM, Golee Tacro, 1em
WERONTPOABLIOIT TpyIie, HADJIOJANNCH CIydYad CATbMOHeIIe3a H OT-
NMOUANIOCH CHIZRERNe PesueTenTHoctH K sapamennio poskeit [Cysew-
ski S. et al.,, 1978].

Benptin auatokenkoson nepeiko nadaoaores 1 cpega Kpyi-
HOro poratoro ewora, ocobonno reastr. Tak, B epssu ¢ morpedaeHneM
sarpaanennoir aduarosennayn wysypyast s 1975 r. 8 Menanmnu mo-
rnhgo A48 un 2082 reqsrr, npnuesM BeyIiuM CHMITOMOM TOKCHKO3a
G suomeernonnsie remopparmn (Otero N., 1982). Bsicokmit ypo-
BOIL Baepsanens aduarokcnaaM Kyrypysst yposkas 1977—1978 rr.
i CHIA sipmiest npuanmnoii MEOTHX CIyTaeB TOKCHKO3a Y MOJIOTHOTO
crora. LDgy adurarorcnna By npum ofHOKpATHOM BBEJICHIN JUIS TEIAT
cocrasaser 0,5—1 mr/kr, a npn jose 1,8 Mr/Kr Bce KHBOTHEIE MO-
rnfaor. OCHOBHBIMI RIMHHIECKHME cuMuToMaMu adiaToKcHKo3a y
KPYIIHOrO POraToro CKOTa SABIAIOTCA OCTAHOBKA POCTA, OTCYTCTBHE
anneTnTa, Hapymenne (QyHKIHI JKeayJI0YHO-KHIIEIHOr0 TpPaKTa, re-
MOppAarn, CHUZKeNIe Hajoes MojoKa y kKopos. Ilpm komuentpamum
agurarokenna By s kopme xopos Gomee 50 MEr/Kr, mecMOTpsa Ha OT-
CVICTBIE CHMITOMOR HHTOKCHKAIMN, B MOJOKe MOTYT IMOSBIATHCA
SUATHTENLIBIe RoauuecTBa ero Meradonnra — aduarorenmna M;, 00-
JJAI0ILET0 CTONb JKe BhIpaskenupIMu Kak n aduarokenn By Tokcmue-
CKIMIT 1 KamieporenusiMn  cpoitcrBaMm, Ilpm cofiepsRanunm B Kopme
whaarokenna By B wounemnrpamun, manpmmep, 20 man 50 MEr/r
yposenn aduarokenna My B Mosore jocrturaer coorsercrenmo 0,52
u 1,58 mur/a, uro npejcragaser onpejeseHHyio ONacHOCTh XA 3/0-
pospa uesonexa [Alleroft R., 1969; Kong Z., 1982]. Taxke Kar y
cnuneit, ocrpuiii auaToRCHKO3 y KPYIHOrO pOraToro CKoTa COmpo-
BUKJlAeTCSl BRIpJKeHHGIT runepdepmentemMueii (yBeamvueHUeM B CHI-
BOPOTKE KPOBH aKTHBHOCTH acrnapraraMuHOTpancdepassl, JaKTaT/e-
jporenaser, Ienounoit Qoedaraszsr m o y-rayrammiarpancdepass),
VKasbiBaomeii na mopaskenie TeYeHH H HapylleHHe IHCTOreMaTHde-
ckoro Hapnepa [Edds G., 1979; Clark M. et al., 1981].

AQurarokcnKo3pr npeeTaBiaioT O0JBIIYI0 MPodieMy H g [TH-
1esojicrBa, B pasamunsie ToAst B psAje cTpaH THOENL JOMAINHEH NTH-
UBI NpH OCTPLIX OTpapienuax adaarokcmnamm sapbuposaia ot 30
no 100%, a sitnenocrocrnr majgasa na 80—95% [Pal M., Jaln H.,
1980; Abdullah A., Lee 0., 1981; Choudary C., Rao M., 1982].
OCHOBHBIMHI CHMOTOMAMH HHTOKCHKAIMHE Y TTHI{ ABIAIOTCA OCTAHOB-
Ka pocra, OTCYTCTBIE allleTuta, CHIJKeHHe ANIeHOCKOCTH, IOKOMR-
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L0 POMOPPATII,  AIOIIGE HOPLKOIIHE HOPBIOIT  CIICTeMBI, MHOr/a
meryxa, Hapay ¢ moMememsisn oo Juone iy XapakTepusi
HPIBIAKOM  auaToReHKROBA CAYIKNT TOPAIROINE JIuMDONAI0I TraHH
[Alleroft R., 1969; Abdullah A., Lee 0., 1981; Pier A., 1981]. Cue-
AYOT TOJMePREYTh, WT0 Y JAOMAllHEeH NTHIBl 9amie, 4Yem y JApyriux
108 CeTHCROXO03AICTBEHUBIX JRUBOTHELY, HAOJIIOJAGTCs CHIZKeHTe
pmnu]-.'remuocm K umadermumonnsiv 3adonesanuaym [Edds G. et al.,
19731,

Y Jipyrux BHJOB JOMAUIHUX JRUBOTHBIX (OMIA/I, OBIBI, KO3BI)
TOKCHKOZBI, BBIBBAHHLIC A(DIATORCIIAMYE, ONMCANLL TOJABKO B AKCME-
PUMEHTATBHBIX YCIOBUAX, NPHUEM KINTHYCCKA] KAPTHHA OTPABICHMS
pechMa GIM3KA: OTCYTCTBIE amuernra, Hapyumenme (ymnrmmi emny-
J\OYHO-KANIEYHOr0 TPAKTA, ABJEHHSA IOPAKEHMs HEPBHO CHCTeMBL.
Y oBerp 9acTHIM CHMIITOMOM FBISETCA TUMEPCATNBAIIIA, y KO3 HHOI/A
pa3BEBaeTCA sKeaTyMa. BBelleHme ¢ pPAIIOHOM B3POCIBIM IHOTIAM/I-
cium moru cMecn aduarorenror By u Gy B mose 0,075—0,3 mr ma
| kr maccesl Tena depea 3—7 [Heil NPHBOAWIO K PasBHTHIO OCTPOrO
[0KCIKO3a ¢ BBIPDAYREHHOII ATAKCHEl W TPeMOPOM, IpHYeM IpPH Mak-
CHIMANBHON Jloge sRUBOTHBIE norudann wa 12—16-it, a npr MIHIMANL-
woit — ga 36—39-it mems [Edds G., 1979; Cysewski S. et al., 1982].
DecbMa 9yBCTBHTEABHLIME K araToOKCHHAM OKa3ajnch HOPKH, Yy KO-
TOPBIX ABJAEHHSA OCTPOTO TOKCHKO3a DPABBUBAIIICH Jlazke 1OCJHe OJ110-
rpatHOro BefeHus cmecn adaaroxcumons B m Gy » cymmapnoii jose
0,3 mr ma 1 xr macest Tesa [Chou C. et al., 1976].

Wrar, npusejileHable IPAMEPHI CBIIETEALCTBYIOT O BBICOKOI MyB-
CIBUTENBLHOCTH MHOTHX BHO0B JRUBOTHHIX K aduaroxcmuam. Ilpuanum
NLPAKe HHBIX ME/KBHIOBBIX PAsiHYMil B TYBCTBHTEJBHOCTH K OCTPOMY
10KCHYECKOMY JleiicTBHI0 a()IaTOKCITHOB H3yuajll MHOTHE WMCCjeloBa-
renn, ITo mmenmio D. Patterson (1973), omm Moryr OBITH CBA3AHEI C
DUBIHMIAAME B cKopocerHm MeraGoamama agiaTOKCHHOB Yy PAa3HBIX JKH-
porabix. B, A. Tyreassim m coasr. (1974) seiasnam cymecrseHHbIe
pusimumg B jeiicrsun aduaroxcmma By ma cradmibHocTh MeMOpan
N1130C0M HEYEHN YYBCTBUTEJLHBIX M PE3MCTeHTHHIX K adraroKkcmHam
snporHsIX. B ompitax ma kpsicax ammmn Fischer m mpmmax mmaun
Swiss moKasaHo, uTo OOMHII YpOBeHL 00pAsYOIHEXCsS ajjlyKToB ad-
anarokemna By ¢ JJHH koppenmpyer ¢ TyBCTBHTEJbHOCTHIO 9THX JRH-
HOTHBIX R TOKcHuecKomy jeiictBmio aduarokcmnos [Essigmann J.
ol al., 1982; Croy R. et al., 1983].

I{ax yse Obuto ormedeno, Bce a(IaTOKCHHBI ABIAIOTCA AJaME €
IhpA7KeHHBIM TenaToTPONHBIM JeiicTBHEM — BO BCeX CIyJasx opra-
110M-MUIIEHBI0 ABIAETCA IeYeHb. Ipm sTOoM HAGMIOMAIOTCS OOIIHPHBIS
10 'YIATOHEBIe B JREPOBBIE HEKPO3HI TeHATOIUTOB BILUIOTH JI0 Mac-
CHBIBIX  CYOTOTANBHBIX HEKPO30B IAPeHXHMbBI, a TaKKe JKHpoBag M
(arosas amerpoua B Memee HOBpeAJeHHBIX Kierkax. Ilpemmymre-
Clnennas JOKAIH3anusas HEeKPO30B ITAPeHXHUMBI Yy OT/IeJbHBIX BHJ0B
JUHBOTHBIX PA3INYaeTCa: A KOMIeK, KpBIC, MHIIOMAT M IBIIIAT Xa-
PUKTEPeH IePUIOPTAILHBIL THI; IS MOIOJABX 00e3bSH — OYaroBhlii;
|1 CRMEel, KPYIHOrO pPOraroro CKOTa, K03, co0aK, MOPCKHX CBHHOK
Il XOMSMKOB — HeHTPIIoOynApHLIl, [laa aduaToKCHHOBOII HHTOKCH-
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WO SunHd A BO3HHKAWINas B Tevyenme 48 w m Gricrpo mporpec-
CHPYIOLAs npoiu(epanus SHUTeNHs KEeTUYHBIX MPOTOKOB, JacTO CO-
HPOBOILAIONTAscs paapacTanieM CoefiMHUTeNbHON TKaum [Ilorpos-
exmit A, A., Besnpospamusii B, H., 1972; Alleroft R., 1969; New-
Lerne P., Butler W., 1969; Wogan G., 1973; Butler W., 1974].
Hpn marokenkanmsix, pHspannnX He0oApIIEMy KoamdecTBaMu adura-
TORCHIOB, & TAKIMKEe LpIl I0JI0CTPLIX OTPABIEHUAX B MEYEHH IIPeod-
Jgagaer Omanmapmnasg npoandepanusa ¢ GUOPO30M, FACTO B COUCTAHNUH
¢ 0UATAMM HEKPOBA M MHOReCTBEHHBIMU Y3JTaMHE pereHepammd, 10—
oruraoman  cremenn  mupposa  [Iloxposexmit A, A., Besmpossan-
whiit B, K., 1972; Ilokposckmit A. A. m np., 1973; Butler W., 1974].

VNayuenue pumaMuUKy W3MEHEHWI YILTPACTPYKTYPH TemaTOIATOR
HpI ocTpoM adIIaToRCHKo3e TOKA3aI0, YT0 HePBOHAYATLHBIE M3MEHEe-
HIT BOBIIKAIOT B SACPILIX cTpyRTypax yke vepes 30 mmm mocie
BRSO ADIATORCIION 1T HPOABISIOTCH B PABNEICHUN TPARYIAPHO-
ro u PuOpmAPIOro KOMUIONEHTOR SAPHINeK M YBeIUYeHNE YHCIa
mrepxpomarnonsiy rpanya, epes 1—3 w ormeuaercs merpamyiis-
LASE IHOPOXOBATOIO i 1HpoJ(eparis riajkoro »HAONIA3MATHICCKOTO
peruiyayma, I 6 a npircoeuusaioTCa HapyImeHus CTPYKTYPhl MHTO-
XOWpuit m racTunyaToro KoMimiekca. B Teuenne mepBeiX 2 ¢yT Ha-
Guojlalores mporpeccupyiomiee yMeHBIICHNE COJEPIKAHEA TIMKOTeHA
B IETOIIa3Me, Ipoauepanus IajKoro 9HI0MIA3MATHIECKOT0 PeTH-
Kyayma. B remaroumrax mosBigerca MHOKECTBO MHEJIMHOMOTOOHBIX
GUryp m BTOPHYHBIX JH30cOM ayrodarmueckoro THIIA, VBeJMTHBAET-
C1 9HCelN0 TepokcucoM. JIpyroit THD M3MEHeHWIT YILTPACTPYKTYPHI
TCHATONNTOR B NEePBHIe JHE OPH OCTPOM afIaToKCHKO3e XapaKTepuay-
OTCS COTETANNEM ONUCANHBIX BRINIE MapPYIIeHHH CTPYKTYDPSHI slep ¢
nosienes na (howe 00OpasyIOIMXCA TOJeil «IIycToity UTOIIA3MbI
YMHOHILIX, OTHOCHTENLIO HPAMBIX HpOoQILIeil mepoxoBaToro »HI0-
HIABMATITECKOT0 PETHKYJIyMa ¥ HpespamienueM npoiudepuapoBamuo-
L0 TIAJIKOro  HHIOMIASMATHIeCKOr0 PeTHKYJIYMa B CBOE0OpasHbIi
«soitiory [Beanpossanusiit B. K. m ap., 1971; ITokposckmii A. A.,
Besupospamumit B, K., 1972; Krustev L., Kamenova B., 1981; Cy-
sewski S. et al, 1982]. Dru paunue maMemeHms yIbLTPACTPYKTYPHI
PeTaTOLITOB TP 0cTPOM aduiarOKeHKo3e NpecTaBiasiorT coboif Ba-
pUaHT THOMYHOI pearuuyu KIeTOK IeYeHl Ha BO3JeiicTBHe TemaTo-
TPOIHEIX fAJ[0B — HHTHOHTOPOB CHHTE3a OeiKa.

BuoxnmmueckuMy mHANKAaTOpAMH TOBPE;KIeHUA TeUeny 1oy Jeii-
cTBUeM adIaTOKCUHOB CIY/KaT, BO-NMEPBHIX, MOBHIUEHHE AKTHBHOCTH
B CBIBODOTKE KPOBH Oprano- u opramesnocmenrduueckux (epmen-
10B (menounas (ocdarasa, acmapraramunorpancdepasa, copOUTON-
Jeruiporenasa, JaKkTarjermjiporenasa, y-riayrammirpancdepasa m ip.],
BO-BTODPBIX, CHUKeNHe COJAep/Kauusa B ¢HIBOPOTKe KpoBit o0iero 6Gei-
«a, Oeaxopwix (pakumit (-, B- u y-rao0ynannOB), a Takxe (QubpH-
1I0T€Ha, B-TPETHUX, BO3pacTamme KOHIEHTPAIUK B CHIBOPOTKE KPOBR
JReNUHBIX KHCJOT — TIMKOXO0JEBOH M 0CODEHHO TINIMKOJI@30KCIXO0IeBOil
[Tloxposckmit A. A, u ap., 1977; Osuna O., Edds G., 1982; Baetz A.,
McLoughlin M., 1983]. Caxejyer mojuepkHyTh, 9T0 ¢ TOMOIIBIO ITAX
fgoKasareneil MOJKHO He TOJBKO JMArHOCTHPOBATHL caM (akr mapylie-
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O (DY OO AT HOCTIE I CPPYIEY POl OpraENBaEE Te-
aenn, o 1 oo llhll‘()l\'()" CTOne N0 ,![l)l'.'l'()lll'[lllll("l'll yeranonnrn myﬁu—-
HY HOpuRenmr KusTor n (‘.Vﬁl(.lll"l'()'llllnlx (X'I‘l)'\’l('l'l\‘lﬁ.

Heeaeosanmsym nocae/ innx ger yoeAnTeaniio HoKkasaio, Iro mpm
OUEPIEX OTPABIEHIAYX, BBIBBAHHBIX BBICOKEMI JlosamMi adiatoKCHIOR,
HUTONOIMYIECKIIG M3BMEeHeHIA Pas3IHTHON CTeNeHH BHIPAIKEHHOCTH BHI-
JNUNOTes B JIDYTHX OpraHax. ¥ KphIC, HampuMep, IPHE BBEeHHR
uthanroxenna By B wommentpanum, pasmoit LDsy, maGmopanucs oua-
[ONLIO HEeKPO3BT B MIOKapJe, novkax m cexesenke. Hedpororcmiaeckoe
Jolicrnne adraToxenmua By mrismisercs mame npm 0JlHOKPATHOM BBe-
e mmskax o3 (0,4 mr oma 1 ke macent rena). Ilpr arom pesko
YMOHBITAeTesT CKopocTh Kiayboukopoit (pmanrpanun n peabcopbmun
P0K03E mouedaRME Kagansnamu [Grosman M. et al., 1983]. B nox-
OCIPRIX BKerepuMeHTaX AaduraToKcHH B BRIZBBAX JlereHepaTHBHEE
HIMEIeHAA KaK B [@HTDPAJBHOI, TAK W B TepH(epHIecKoil HepPBHOW
cnereme y xpsie [ITkegwuonu F., 1983]. G. Egbunike (1982) momy-
Y1l DKCTIEPIMEHTANBHBIE [IOKA3aTeNbeTBA, YRa3wpIBalOmme, 910 B OC-
0B HApYITeHHs crnepMaTorenes3a mpH adiaTOKCHKO3e JeRUT MONIaB-
jenie (PYHRIMOHAIHHON AKTHBHOCTH MHTEPCTHIHANLHBIX KJIETOK.

Pasnmmunsle mpefcTaBuTeN® cemeicTBa adaTORCHHOB 3HATHTENB-
110 OTAMYAIOTCA APYT OT Jpyra 1o Tokcudecknm cpoiicrsaM. Hambomee
nirnsae cpean adaaTorennon sasgeres aduaroxcenn By, Ero LDsp
JUIsT OHOJIHeBHBIX yraAT cocrasasier neero 0,36 mr/wr, » 10 Bpemsa
Kak gaa admaroxcunop By, Gy m Go arm BedmUHin 3HAYHTENLHO
niime — coorsercreenno 1,7; 0,78 u 2,83, Jlua wpuic anmun Fischer
I.Ds0 admarorcmua By cocrasaser 1,16 wmr/wr, admaroxcmnma Gy —
1,h—2 mr/gr, a adrarorcunsr By u Gy MalOTOKCHYHE jlajke B 034X,
npessmmatomux 200 mr/er [Wogan G. et al., 1971]. Bsicoxoit TOK-
cinocTsio oramgaercs agaaroxcua M; — ero LDsp npu ojfnoxkpataOM
puetennn cocrasiaser aus yrar okoxo 0,4 mr/kr. Heckoanko menee
rokengen agraroxkemn Ms, LDso roroporo pasma 1,5 mr/kr. Crenyer
GIMETHTH, 9TO W3MEHEHNs TeYeHH Yy YTAT M KpLIC, BHI3BAHHEIE BBE-
jemtem adaarorcrma My, He OTIHYAINCH OT HM3MEeHEHUI, BHI3BAHHBIX
nuanormansiMm goszamu agaaroxcnna By [Purchase 1., 1967; Pong R.,
Wogan G., 1971]. Adnaroxcun By, B 200 pas menee TOKCHUEH %
yesr, wem adpraroxenn By [Lillehoj E., Ciegler A., 1969].

ITorygenst mokaszaresbeTBa B IOJML3Y 3aBHCHMOCTH TOKCHYECKHX
(1 voM uUMese W KAHIEPOreHHHIX) cBOiCTB a(IaTOKCHHOB OT HATNYHSR
W nx crpykrype dypodypanosoro ocrarka [Wogan G. et al., 1971].
Ilpn cpasEeHHE TOKCHYECKHX CBOHCTE aIaTOKCHMHOB M HX CHHTETH-
VOCKIIX AHAJOrOB OBIIO TOKA3aHO, YTO COEJIMHEHNA, B KOTOPHIX OT-
cyrerspyer guruapodypodypanoBoe KOJIbIl0, He O0Ka3hBAOT TOKCHYE-
Cloro feiicTBEA Jake B J(03aX, TpeBbIHAOIMUX d(deRTuBHYO 103y
npaaroxenna By B 100—200 pas. Tag, 5,7-MMeTORCH-IHKIOTIEHTe HOK
(2,3-¢)-KyMapuH, TOIHOCTHI0O MOBTOPAWIIAIT CTPYKTYpY aduartoxch-
nn By, wo me mmerommit surnapodypodypanoBoro Koliplla, B OHOBITaX
I Kpblcax, YTATaX, RyPUHBIX 9MOpHoHax M pajy:KHoil opennm oxa-
nres magorokenansiM, Ilo-suanMomy, 0TCYTCTBHE JIBOMHON CBA3SH B
ropaunansaom gypanosom koabne adaaroxcmuos By, G, By m My
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OOYCAOMIIINGT NX MeHee BHIPasKeHHYIO TOKCHIHOCTH 110 CPABHEHWUIO C
nipsnrorennamn By, Gy m M, [Garner R. et al., 1972; Lau H., Chu F.,
1083], Oppako arTupEOCTH AdIATOKCHHOB HE ONPENENSAETCA TOIBKO
INTIeM B HX CTPYRTYpe 2,3-BEHWILHOM sdupHoit csasu. Taxr, rium-
porcmanposanne dypodypanosoro xoxsia (admaroxcmm M), mame-
Henug noerpyrrype unkponenranona (adguraroxema Gy, aduarorci-
KOI), saMenenie mMerokenrpynmst (adaaroxens Pp) compoBosgaror-
el yMenpienueMm O1ogorneckoii aRTUBHOCTH 00PasyIOmIXCsa COeIN-
fremndt, I8 eriskenino ToKCHYHOCTH IPHBOAAT M PACKPHITHE JaKTOHO-
HOIO KOJLILA, [IPONeXojsiiee B mIpoiecce mexodnoit obpaborkm adira-
rorenna By [Cucullu A. et al., 1976; Loew G., Poulsen M., 1981].
Ot pasimupa B GHOJIOTHYECKOIT AKTHBHOCTH MOTYT OBITH pe3yibra-
TOM naMeuenmii JAnOMMIBHBIX CBOWCTB YKA3aHHBIX COCJMHEHWH my-
TN eropoeTi MeTabonmueckoil JIeTORCHKAINI, CROpOCTH MeTabori-
deckoit arrnpann  (oOpasopamn 2,3-vnoKenjia), crabmIbHOCTA W,
FAKONON, CPOACTIA 1K KAOTOMHLIM HYRIeoDHIaAM-MAIIeHAM, CBA3LIBA-
(10 ¢ ROTOPHIMIL ONPOAGIDIET TORCHYIHOCTH af)IaTORCIHOB.

SACIYIIIIOT IMANS JAHHBIe 0 TOKCHYeCKAX ¢BONCTBAX Tpe-
moernonnion aduarorenna 13y, Ilokasamo, wro mo mepe yCiaoykme-
WIS 0N CUPYIRIY PLE TTApauiensio Bo3pacTaer W nx OHOIOrmIecKas
arrnpnocts, I3 onsirax ma KypuHsix 9MOpHOHAX HOPCOJIAPHHOBAS KIIC-
nora, asepanrng moasepygua B Konuenrpanmax 0,5—12.,5 mrr ma
S0 He TIPOSABJIANN KaKoTo-JI00 TOKCHYECKOrO eilCcTBIS, B TO Bpe-
MA Kak Oojiee IMOBJTHHE NpeIIeCTBEHHAKN (BepcHROIOpHH A 1 cre-
PHIMATOLMCTHR) ofsajams BelpaskenHoit Torcmapocrsio. Ilpm arom
LDs; smaunresbno yMeHbINAKach, COCTABIAA JIIA BepcUKoiopumEa A
9 mrr wa siino, g crepurmaromyernaa — 1,9, a s KoHewnoro mpo-
nysra Guoennresa, agaarorenna By — seero smnms, 0,025 Myr na aiio
[Dunn I, et al,, 1982].

BB sawmotennm pasjena, NmoCBsIEHIoro XapakTepHeTHRe OCHOB-
HLIX UPOSBACIHITT  0CTPOre TOKCHIECKOTO JeitcTBaA  a(hraTOKCHHOB,
apejieranisencsa Hejgecoodpasusiv Gojiee mOAPOOHO OCTAHOBUTLCA HA
X mMMynojenpecensipx dderrax, JeiRamEx B OCHOBE CHUKEHAA
pesnerenTrocTn Ruporusx Kk magermum.  Crexyer orMermTh, UTO
HEKOTOPHIC apTophl PACCMATPHBAIOT COCTOAHNE CHAREMEA CONPOTHB-
NAEMOCTI OpraHmsMa IOJ JIeiicTBHeM He3HAYHTENbHBIX KOIWIeCTB
AQIATORCITHOB, TOCTYHAIOUIX ¢ MHIIeil WIm KOpMOM, Kak caMOCTOA-
renpuyio (opmy araTroKCIKO308, IMEIONLYIO, BO3MOKHO, Golee Bak-
nee mparrmueckoe smavenme, dem ocrpeie gopmer [Bammos H. W,
1984; Pier A., 1981]. Pesynsrarst mayuenns piusnans adraToRCAHOB
Ha TMMYUIHBIHT OTBeT Yy pasiMuHBIX JRUBOTHBIX W TITHAMN IMOKA3AJH, TT0
OHM SIBISIIOTCA CIVILHLIMI NMMYHOJEIPECCAHTaMA 7 TONABIAIOT Kak
RIETOUHBIT ¥ TyMOPaJIbHbIT IMMYHHTET, TaK U (arTopn Hecmenudn-
geckoil samnrer opranmama [Pier A., 1973, 1981; Pier A. et al.,
1977; Giambrone J. et al, 1978; Chang C., Hamilton P., 1979;
Bodine A. et al., 1984]. Kax ye ormevamocn, adraTokcunp: B; n
M, y mpiisr, mEIONIaT U cBUHEll BHIZBIBAIOT OLICTPYI0 WHBOMIOIEIO
eyMirn - Dadpunuyea (y mrHn) T BIJIOYKOBOIL JRexesnt (y CBHHEIT),
gofiaBiAs TeM caMbpiM oOpasopanme T-mmmdonuror [Edds G., 1979;
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Plor Ay 1081] Adaarosenn By n gosny, MOIOTOKCAMIBIX IS MOp-
CIUEN COIors, w st Omponad PO CHOp Ly netneoaLioeTn 3aMe -
ontoro euma (A1) [Pier A, et al,, 1977], Y nuiser, nogayaasimmx
¢ wopvom adurarorenn By p wommenrpanmn 2.5 my/kr w revenne 2
(04 meJt, BRIABIENO 3HAYNTENHHOS YIHETEHNE PeaKII «IpaHCIIan-
[0 NPOTHR XO3AMHAY, a Y NOJYYABIIAX TOT 7K€ PAIMOH B TEICHHO
7 nejy— u pearknun I'ST [Giambrone J. et al., 1978].

Mmmyrnogenpeccnsroe jeitcTeie aduaToRCHHoOB MosKer OBITH B OI-
Pe/ICIIeHAOI CTeTIeHT cleficTBueM mapymenus GyHKIpni Marpodaros.
Tan, y uemmuar gabaofann 3apucaMoe ot 1036l adIaToRCHHOB CHE-
Jienile RIMpeHca KOIUIOmoro yriepoja us wpoporoxa [Michael G.
ol al., 1973]. Adaarorenn By ymenniran (aroiurapiyio akTuBHOCTE
annpeonapabix Makpodaros kpomaka [Richard J., Thurston J., 1975].
Y IBIIIAT, TOJYYaBOINX ¢ KopmoM cMech adumaroxemmos By, Bo, Gy
i1 Gy, Taxske mabuiofanm pesKoe CHIpKeHme (HaronuTapHOil aKTHBHO-
¢11 MOHONUTOB M rerepodunos (KIeTOK, 9KBUBAIEHTHBIX HelTpodm-
JaM), B TO BpeMsi Kak (harommrapHas akTHBHOCTH TpoMbomurom (oc-
HOBHEIX (PATOUHTHPYIONHAX KIETOK Tepueprnaeckoil KPoBH Y IBIIVIAT)
npu arom me Memsaach [Chang C.-F., Hamilton P., 1979a, b, cl.
IIpennomaraior, aro garonmrapnas crocodHOCTs TPOMOOINTOB He Ha-
pyuraercs mpu afuiaToORCHKOBE, TaKk KaKk OHA B OTIHYMEe OT TAKOBOM
MOHOIHITOB M TeTepo(uIos He 3apHcHT OT TePMOCTADMILIOTO KOMIT-
IeMeHTA, KOHIEHTPALIA KOTOPOTO Npi aduarorcuirose auatnrenasno
CHUFKAETCHA, Y MEHBIIEHHe KOJMMIeCTBA HEKOTOPBIX KOMIIOHEHTOR KOM-
njeMeHTa OOHAPYKEHO TaKike B CHIBOPOTKE KPOBH MOPCKNX CBHHOK
ipu BBejleEdmm mM BHyTpb cmecu adaaroxcnnos [Thurston J., Ri-
chard J., 1979].

JlokasaTenneTBa B TONL3Y MHTHOHPYIOMIEro feiicTBus adraToKCH-
110B Ha KJIETOTHBIT MMMYHHTET TIOJAYYeHBl H B onbITax in vitro: adma-
rokemn By mopasmam  pearmmio OGmacrrpancdopmanum auM¢onnToB
nepudepuaeckoil  KpoBH, CTHMYJIUPOBAHHYIO crnenuuIecKAMI I
T-nmamdonmros Murorenamm (ry0epRyamHOM, BO3OYJHTENeM TapoTH-
ra, Konkanasaaunom A m ¢uroremarrmoruamnom) [Savol H. et al.,
1070; Paul P. et al., 1977]. B mMempmieii cremeHu BHIPazKeHO BIMA-
e adaaToORCHHOB WA  NOKABATENH TYMOPAILHOTO UMMYHHTETA.
I} GompmmEeTBe HM3yYeHHBIX ciydaes anTurenooOpasosanme mpm ad-
JATOKCHKOBAaX CYI(eCTBeHHO He Hapymamoch. [Ipm pumrensHOM BBe-
e agraTOKCHHOB ¢ KOPMOM Yy IBIIUIAT OOHAPY/RUBAJIN CHUREHHE
rurpa arrmornaumos u yposua IgG m IgA [Giambrone J. et al,
1078]. Heroropoe mopasienne anTHTeA000pas0BanNs IO JleiicTBHEM
natoxemaos nabmonanm m y memmeit [Canmkees X. JI. m ap., 1968].
Vrneremme (pynruum B-winerox adrarokemnaym 0TMeYanoch M B OIBI-
rax in vitro. B xommenTpammar 10—20 mir/ma agrarorcnn By monas-
s wa 509 pearmumio Gmacrrpamcopmanun JuMEQONATOB, WHIYIA~
posanmyio METOremoM Jgakonoca [Paul P. et al., 19771.

Pesynprarom cnmmenuss (hyHKIHOHAIBHON aRTHBHOCTH HMMYHHO
CHETeMBI JREBOTHEIX TIOJ[ AeiicTBHeM adIaTOKCHHOB SABIAETCA YMEHb-
(101e BX pesmcTenTHOCTH K MEQeRnuonHLIM 3abonesanmam [Pier A.,
(073, 1981; Ruff M., Wyatt R., 1978]. Bruaouenne aduarorcuuaa By
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W HMSKKIX KOHIEHTPANWAX B KOPM JIOMAIIHeH NTHIEI Pe3KO CHIKAIO0
WX pesmcTeHTHOCTH K aposkskesoir ¢uope (Candida albicans), wormm-
junm (Eimeria tenella, E. acervulina), campmomemmam (Salmonella
spp.), supycam Gomesnu Mapexa w Hrioxacna, BosOGyanrensam xoxe-
pur jgomammeir nruin  (Pasteurella multocida). Admaroxcma By B
moaze 0,07 Mr/er nonwinag  UYRCTBHTETHHOCTH MOJNOMBIX CBHHEH K
Treponema hyodysouleriae, a » sose 0,5—1 Mr/kr cHIZRAT pe3WCTEHT-
woern remsnr © Faseiola hepatica.

ITo-pumMoMy, ecrh Bee OCHOBAHWS COTNIACATLCS € aBTOpaMH, pac-
QOHUBATONAMI  CHUZKeHHe MMMYHODEAKTUBHOCTH M PE3UCTeHTHOCTH
oprdnnava k madernmam Kar ocobyio gopmy adraTokcnrosa.

SnaunrensEoe umeno pabor, MOCBAMEHHBIX U3YIEHHWIO O0COOEHHO-
oreit roxemyecroro jeiicTsus aduIaTOKCHHOB, BHIIONHEHO in vitro Ha
PABIIINEIX KIeTOUNnX cneremax, Mmenmo orm wcexeloBaHms cyime-
erneniio crocofernonann pacimmdponke Mexaunsma jeitcTpus adaa-
LOKCHHOR W paspalorke MHOIHX BHICOKOYYBCTBHTEIBHBIX METO/I0B HX
obnapymemnnr n o0LeKRTAX ORPYIKATONEH cpejnL.

Ilnrorokenueeroe jeiicrsne aghuaToKCHHEOB BBIABIGHO WA KYJIbTY-
Pax WIOTOK 1Hevenn KYypuHLX 9MOPHOHOB, KIETOK NEYeHH, JEeTKAX I
HOUCK KPLICAT, KIOTOK 10YeR TeJeHKa M 00e3bAHBI, M, YTO OCOOEHHO
a0, KIETOK Hevennm »MOpHOHA desoBeKa, Jeiikonatos m ¢ubpo-
OnacTop KOMKH uelnopexa, a Takmke Kiaerok Yenmra, HeLa m ap. [Le-
gator M., 1969]. Toxcuueckwe apdexrrsr or aeiicTua aduaToKkcHnos
fla RyJbTypax KIeTOK IPOSBJIAINCHL B HECTPYKTHBHBIX HM3MeHEeHHUAX
®IeTOK, TMOJABIEHUN MX pocra, MHrHOHpOBAaENM OWocHHTe3a Oexka N
JIHR, cmpxennn murormveckoit akrmeroeTw. B omeitax ¢ KyJabTypa-
MIr eror vesoseka  aduraroxenn By mEIyIUpoBas XpOMOCOMHBIE
aboppannn, Beenma namno, uro munnManpasie dQ@erTHBHEBE KOH-
genrpanmn adaarokenna By n orHx wecxejopausx in vitro Onum
noerarouno unskumu 1 papeuposasn or 0,01 mo 10 mxr ma 1 Ma
RYJLTY PANILIOIT CPeJib.

Wurepecno ormernts, yro m B cmeremax in vitro, Tak ke Kar .
B onpiTax in vivo, seispiasercs 00abIIag IyBCTBUTENHHOCT: K JeiicT-
8110 aIaTORCHIIOR KYJALTYD KIeTOK M TKaHel yTsAT, JeM IBIIIAT 1
wpuic [Legator M., 1969]. Bricokoit wysersuremsbnocrsio K aduaror-
CHHAM XapaKTePH3YIOTCS RICTKH HMOPHOHANLHBIX TKaHEil weroBera:
1.Ds admaroxenuna By pus Kierox medenn sMOpHMOHA dYejoBeKa CO-
crapisier 1 MEr/Ma, B TO BpeMs Kak Juig KIeTOK TeYeHH B3POCIOTO
genosera — 14,3 mur/ma [Bemomopma M. C., 1973]. Adaaroxcmns
Gy, Gy m p sBuaunrennpno Mmewnmeit crenemn adaaroxenn By ramxe
OKA3BIBAIOT THTOTOKCHYECKOe JlefiCcTBHEe B RIETOYHBIX CHCTEMAx in
vitro. Jlua wuneror mevenn smGpuona uenosera LDso araroxenna Gy
cocrasusier 5 Mer/mia, a jas adpmarokcnna G — 16 mur/ma [Lega-
tor M., 1969]. %

Toxcmueckoe jeitcTeie a(raToKCHHOB YCTAHOBJICHO W B OTHOIIe-
EHHI HEKOTOPHIX HaceRoMBIX — pomammeii Myxu (Musca domestica),
Aposodmasl W KOMapa, BEIBBIBAIONIEro JReaTy0 Jmxopaaky (Aedes
aegypti), cpeam KOTOPHIX 0C0G0i YYBCTBHTEILHOCTHIO OTAMIALTCH J10-
stamusas myxa [Detroy R. et al., 1971]. Ornensnsie mmmmn maGopa-

40



ropusix  gpodogmi  (Drosophila melanogaster) smaunrenbuo pasim-
YAIOTCS 1O TYBCTBHTENBHOCTI K TOKCHUGCKOMY Jleiicruio adraTox-
cunos [Gunst K. et al., 1982]. Ilpakrnueckoe snavenue npejcrasisi-
0T JIaHHBIE O TOKCHYECKOM JIeHCTBHH a()uraToOKCIIHOB HA 1ACeKOMBIX —
BpejiuTeneil ceabckoxosaiicreennsix pacrenmit. W. MceMillian m coasr.
(1980) moxasanm, Wro poOCT M PasBUTHE JMUYMHOK COBKH XJOIKOBOiL
pesko TopMossTeA mpH Konmentpanum adraroxcuuos By mim Gy yxe
0,0025 mer/ma. K adnarorkcuny B, 9yBerBUTeIBHBI MEOHOCHBIE II9e-
ast (Apis mellifera), mpuummoit mx rmbenm B YABAX MOKeT ObITH
PasBATHEe MUKPOCKONMUECKHX rpPHOOB — TPOYNeHToB adIaToRCHHOB
[ifilldrup J., Llewellyn G., 1979].

Bonpimoe YmClo WCCHEOBAHMIL IOCRAIIGIO MAYUOIIIO BIMAHILE
aaToKCMEOB HAa MUKpoopranumsMmsl. Vmrepecno, wro npu Komnenrpa-
uun 08 menee 10 MKr/mia mojasienme pocra HaGHIOAANOCH JHIIL Y
ueMHOrMX OGaKTepHii M MHKpOCKonHYecKHX rpudoB. Murubupyouee
pocT JieiicTBHe Ha YYBCTBATENLHBIE K HAM MHKPOOPTAHM3MBI BHIABIIfA-
Joch npu ypeaudenun Kouneurpanmm supos g0 30—100 mur/mu [Le-
gator M., 1969; Lafont J. et al., 1976; Boutibonnes P., Auffray Y.,
1977; Boutibonnes P., 1979]. A¢uaroxcun B, B rounenrpamum 20—
700 MKr/MiI IOJABISIT POCT HEKOTOPHIX BHMOB ACHEPTIIII W TIeHWIIUILI,
B Tom umeae Aspergillus flavus, Aspergillus parasiticus, Penicillium
chrysogenum m Penicillium duclauxi, no we oxaspipan Karoro-imbo
pnmsaans ga poer muneaus A. candidus, A. repens m Fusarium poae.
Buipamennoe murubupyiomee jpeitcrsue aduaroxcnu By nposwsisr w
110 OTHOUIEHUI) K HEKOTOPBHIM OJJHOKIETOYHEIM BOJIOPOCISM, B UaCTHO-
crim Chlorella pyrenoidosa, adierrmpras f03a s KOTOPOIl coCTaB-
aana 4 mrr/ma [Lafont J. et al., 1976].

Cpepn Gaxkrepuii YYBCTBUTEJILHBIME K adraTokcHHaM OKABAIACH
JUITL HeMHOT¥ME BHJBL CHOPO0OpPasylomux aspobHBIX Gawrepmii poja
Bacillus (B. megaterium, B. subtilis, B. thuringiensis), sadderrus-
Had KOHNEHTPALUsA U KOTOPHIX cocTaBmija OKoxo 5 mur/mu; Clost-
tidium sporogenes m3 pojia aHA’POOHEIX CHOPoOOpasyoIMux OarTe-
pmit (adderrupuas KonnenTpanus TorcEa K0 30 MEr/Mu); HEKOTO-
peie axrmmoMuners: poga Streptomyces m Nocardia (appexrmeman
womnentpanua 10—50 mxr/mix); Escherichia coli ms poma Bacterium
(vommentpamua 5 Mir/mu); Flavobacterium aurantiacum (acpPex-
rupHag Kornenrpamus 2,5—15 mrr/ma). Ilokasamo, uro B Kierkax
B. thuringiensis, B. megaterium m E. coli admaroxcnn B, momasman
cinTes Geaxa m HyRiaemHosbix kmcaor [Lafont J. et al., 1976; Bouti-
bonnes P., Auffray Y., 1977, m mp.). Ilpamevarensno, uro u B oOT-
HOMIEHAH KJIeTOKR IMPOKAPHOT TOKCHUeCKoe feiicteme admaroxcmua By
BLipazkeno B Goiblueil cremenu, wem jpyrax adaaroxcmmos. Hampum-
mep, pocr B. megaterium monmocThio momaBasiica aduaroxcmmom B
» konnentpanma 10 MEr/ma, B To Bpema kak admatoxcmm B B KoH-
genrpamum faske 100 Mrr/ma warnGupoBanm pocr sTHX GaRTepHil TOXB-
ko ma 55%.

I OwomormuecKuM cHcTeMaM, UYBCTBHTEIBHBIM K ajmaToxcmnam,
ormocArca W pacrenua (radm. 4). B mmarmx xommemrpanmax adia-
TOKCHHEL HAPYIIAIOT CHHTe3 XJ0podHiia, a8 B BHICOKHX — MONABIAIOT
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Tabanwun 4 Banaune a@aaroKCHHOB HA NPOPACTAHHE CEMAH M POCT
paerenndi [no Dashek W. et al, 1981; Dashek W., Llewellyn G., 1982]
Hua paerenit Hounﬁgrnl,)i:ﬂwm?“c"- Apdexr
Avena sativa 31,0 Iojapaenue mpopacTaumsa CeMAH Ha
(eaeen apnarosennon) | 20%; mogasienue HiroHranuH KopHE
na 4,3—68,8% wepes 65—117 u
Glycine max 29; 5,8 u 11,6 Tlofapaenye TpopacTaHius CeMsH Ha
Ylgsex" (aaroxeni By) 20; 40 n 809, aepea 18 1
é 29; 58 m 11,6 Ilojanaenue HIOHr8NEN KOPHET HAa

Lopidium  sati-

v

Lilinm longillo:
T

Cuminum cymi-
num

Onoclea sensibi-
lis

Vigna sinensis
Zon mays
Carrallum freri

Hordeum  vul-

gare
Kalanchoe
diagremontia

Phalaris cana-
riensis

(apnarorcun By)
25; 50 1 100
(adpaarorenin)

10 1 100
(nbirarorenin 1))

20 m W0
(adpararoren 13y)

43 MM K11,P04

2515
(apraroxcunn By)

0,78; 1,56; 2,34; 3,13

u 3,
(admaroxcunn By)
50
(aprarorennsr)
58 m 11,6
(emecn adhraroRenos)
100 u 300
(agpraroxenuni)
31,5
(cmecn aduraToKenmon)

100
(adparorcun B))

(emecn adraToRCHHOB)

26; 25 m 50% ugepes 140 w
Tofapnenne mpopacTanus CeMAl Ha
35; 90 n 100%

Hogapiaenne HPOPACTATIA  THIIOKO-
fi na 14,2 u 58Y%, mepsmaHOTO KO-
peusa — na 23,9%

Ilogapmenne 1popacTauna ceMAH Ha
27,3 m 451%

TojlaBnenue 9I0HI8INHE IEIILLEBON
TpyOku na 23 m 36%

Ilogasinenne mpopacTanus CeMAH Ha
5% uepes 8 nHei

Tlojapienne MPOPACTAHUA CEMAH Ha
6,7; 7,8; 27; 32,6 m 43,8%

Tojapienne NPopacTaHus CeMsIH Ha
100%

Tlojiapienne nNpopacTanns CeMsaH Ha
23 n 25%

Hapywmenge paspu1ua BEPXHAX JIH-
cTheB | IBeToTHOro OyrToHA, rudens

IMogapienne »JI0HraOAN KOpHEHX Ha
22,4—62.2%

Ilopannenne axonraiui KopHeil Ha
50%

TlojlaBienue 9JI0HrAIHN NePBUYHOIO
ropemrka ma 50%

lpopacTaHie ceMsH W Lponeccsl pocra pacremmii. Marepecno, 4uTo
fUOXIMHYeCKIe HApYNIeHNs, Hadai0jlaeMble B DACTeHHAX B YCIOBHAX
TOKCHYIECKOro JieiicTrg adIaTroKCHHOB, BO MHOTOM HAMOMHHAIOT H3-
MOHEHHs B IEUeHH JKUBOTHBIX NPH afiaTroKcHKo3e: MHrIOHPOBAaHNS
gpolecca BRIOUEHHS aMHHOKNCIOT B*0enkum, GIOKHpOBAaHHE aKTHB-
HOCTH HEKOTOPHIX (epMeHTOB M JIp. ITH (AKTH MO3BOIAIT NPEANo-
JORATH CYIMIECTBOBAHEE 00X OHOXHMHYECKAX MEXaHU3MOB B TOK-
cuueckoM JedeTsum adIaToKCHHOB KaK Ha JRHBOTHBIE, TAK M PACTH-
" rexpasie Kaerkm [Young J. et al.,, 1978; Jones H. et al., 1980; Da-
_shek W. et al., 1979, 1981; Dashek W., Llewellyn G., 1982, u np.].
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KAHUEPOIEHHOL, MYTAMEHHORE
H TEPATOIEHUHOE JIERCTBIE

Muorouncienusie Mccae0BANI, TOCBAMEHHLIO X4 PaKTePHCTHKS
XPOHUYECKOro feilcTBHA aaaToKCHHOB, MOKa3ajd, UTO OHU OTHOCHT-
¢l K cHAbHeMIIHM Kauueporemam. Eme o soiedenms adratoxen-
ua By B KpucramnrueckoMm suje Obiio 00HApY’KEHO, UTO apaxmcoBas
MyKa, ABHBLIAsCA NPHUMHOI rubenn mamiomar B Amramx 3 1960 .,
BEIBBIBAET 00pasoBamiie IrenaroKapiiHOM Y KPHIC B XPOHHTECKOM DKC-
nepumente [Lancaster M. et al., 1961]. ITocie momyuenms acaarTok-
cia By B umerom mumjie Onuio mOATBEPIKAEHO, WT0 KaHIEPOreHHOE
jielicTBIe apaxmCOBOIl MYRH ABJIACTCA CJACJACTBUOM ¢ 3arpA3HeHns
oTHM coeflmHeHHmeM. B Hacrosmiee BpeMs BOBMOKHOCTL WMHYKIWMH re-
HATOM TyTeM BBe[eHHA a(IaToOKCHHOB BHYTDH JOKasaHa Ui KpPHIC
pasumanslx juamit (Fischer, Porton m Wistar), XoMa9K0B, X0psKOB,
codar, pajayskHoii (popesm, mococs, rynnu um obessan [Wogan: G.,
1973; IARC, 1976; Moore M. et al., 1982] (rada. 5).

Tabanma 5 Kasneporemnas aktusHOCTh afaatokcuna B, *

Bupa nBOTHBIX Hosa Jﬁ?ﬂ’&?ﬁi’éﬁﬁ? r ac;g;gngrgé??seoﬁ-
Yrara 30 Mxr Ha 1 Kr xopma | 14 mec 72 (8 na 11)
Hpbicst 100 mxr pa 1 Kr KopMa 54—88 mey 100 (28 ua 28)
Mpimu:

Swiss 150 Mxr ma 1 kr xopma | 80 men 0 éO u3 60
C37Bl/6NB 1000 vk Ha 1 KrRopMa | 80 mep 0 (0 =3 30
C3H{B/HEN 1000 mxr 5a 1 Kr kopma | 80 Hex 0 (0 ma 30) |
Tubpnper, Bo3- | 6,0 Mxr ma 1 r macesr| 80 mepm 100 (16 us 16) :
pacr 4 nua Texa (3 Jl03bI BHYT-
PUOPIOMITHHO)
XoMAIKA 2,0 mxr Ba 1 r macesr| 72 mep 35 (15 m8 49) |
Tesa (5 pas B HeJe-
a0 B TedeHne 6 nex)
OGesnsansr:
maraku pesycer | 100—800 mr (cymmap-| Bomxee 2 mer 7 (3 ms 42)
Hasg 703a) ?
MapTHIEA 5 Ml; (cymmapHas go-| 2 roga 66 (2 m3 3)
3a
Tymais 24—66 wmr (cymmap-| 3 roma 75 (9 m3 12)
Hag J103a)
Papysxuan gopens | 8 Mkr Ha 1 Kr Kopma 12 mec 40 (27 n3 65)
4 MEr Ha 1 Kr RopMa 12 mec 15
Jlocock 12 mxr ma 1 xr xopma | 20 mec 50
1"y e 6 mEr ma 1 xr xopma | 11 mec 64 (7 ma 11)
* TIo mammbiM S. Vesselinovitch u coasr. (1972), J. Wales, R. Sinnhuber (1972),
4. Sato u coasr, (1973), G. Wogan (1973), M. Moore m coasT. (1982).

Kaunmeporennas akTEBHOCTHh a(IaTOKCHHOB OTINYAETCA OT JeiicT-
B APYTHEX renaTOKAaHIEPOreHHBIX BEINeCTB HEKOTOPBIME 0COOeHHO-
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CTAMH: BO3MOJKHOCTBHIO PA3BUTHA OIYXOJEBOTO IIporecca He TOJLRO
HPH JUIATENBHOM BJIMAHHI MaJbIX 03 TOKCHIA, 1O M IPH OJIHOKpAT-
$IOM BBeJleHHN OOJNBIION JI03BI; PASBUTIEM ONYXOJM NedeHH 4Yacro
0es npejecTBYONEro MUPpoaa; passurHeM Ha (poue JUINTENbBHO CO-
xpasomeiica OuAMapHoil Wposdiepali renaToueaioMAPHOr0 paKa,
a we ajenokapunnom [Hokponermii A, A., Besnpossammsii B. K.,
1972; Newberne P, Dutlor W., 1969]. Haronen, Bamuoit xapaxrep-
HOIT 0CONONIOCTHIO Jleiierpig HA3KHX 03 a(IaTOKCHHOB ABIAIOTCA
OTJJICHIOCTL HposIenns renaTokanneporennoro agderra Bo Bpe-
MOUI 1 3ABHCHMOCTE JUIHTeJBHOCTH JATEHTHOTO HepHoJia OT CPOKOB
adiann Jlanmoro Omosormueckoro smja. [lus yraAT, B YACTHOCTH, BTOT
Wepuoji MaMepsercsa Mecsmamm, jas Kpeic — 1—2 rojamm, a mus
o0besnan — yme 5—7 roxamu. Ilorasamo, 910 pPAnMOH, COJlep/RAITHIT
agumaroxenn By » xouuenrpanmn 0,1—5 mr/xr, sessmaer 3 100%
caytaen onyxoam nevenn y wpnie-camion [Butler W., Barnes J.,
1066]. B Oonee nosjiny wecaejosanusnx obpasopande rematoM Ha-
omopann y 1009%  scnnornsix vepes 68—80 mej mpm BRIIOYEHHH
oumennoro aduarokenna By » panmon xpsic amamn Fischer B xo-
gmuectno neoro 15 mrr/kr. Wanueporemnsit adipeRT BHIABIAICT WU
APH BIJOYEHNI B PALION COBCEM HIYTORHO MAJBIX KOHIIEHTpPATIHT
auarosenna By (1 MEr/Kr) — omyxoiam HHAYUHAPOBATHCE y 2 W3
f,.’. écpmsc [Wogan G., Newberne P., 1967; Wogan G. et al., 1974]
rabiu. 6).

TabGauma 6. 3aBnenMOCTs KaHIEPOreHHOil akTueHocTH adaaroxenna B,
nas xpeie-cammoes auann Fischer or ero copep:ranusa B panuone
[mo Wogan G. et al., 1974]

o menrpaus s
YOKCHNA 1 pa- 11 POOINKHTENBHOCT b Yacrora cayuaen Bpems noaBienus
O KO, MK HA CIAPMIMBANIIT PAIMONA, | pearom (KapHMHOM) Han0oee panHei
1 X1 xopma nexn OIyX0JIy, Hexesu
0 74—109 0/18 —_
| 78—105 2/22 104-a
5 65— 93 1/22 93-51
15 69— 96 421 96-51
50 71— 97 20/25 82-5
100 54— 88 28/28 54-51

IToxkasarequ 9acToThl CIyJaeB paka NMeYeHH HA IPOTAKEHUII JRU3-
HE KpPBIC, TEOPETHUECKH PACCYMTAHHBIC 1O HKCIEPHMEHTAIBHBIM [ai-
usin G, Wogan u coasr. (1974), cocrasmmu 70/10° semBOoTHBIX Npi
womnenrpanun adraroxcuna By 0,1 mxr ma 1 kr xopma m 360/10° sxu-
sBorusix npu romuenrpammu 0,3 mxr ma 1 xr xopma. Ilorasarennm
4acTOTHI CJIyYaeB paka y KpbIC, PACCYNTAHHEIE 110 CYMMAapHBIM pe-
SyJNbTATAM PA3NTAIHBIX HKCIEPHMEHTANBHBIX MCCIe0BAHUIT, CcOCTaBN-
an 240/105 m 1100/105 smusorEBIX mpu KoHmenTpanmm adaatorcu-
wa B; coorsercrsenno 0,1 m 0,3 mrr ma 1 xr xopma [FDA, 1978;
BO3, 1982]. 9tm pacuerst yOefuTeIbHO MOKA3HIBAIOT, HACKOILKO BBI-
COKa BEpPOATHOCTH 00pPA30BaHUA TemaroM y KpHIC HOPH MOCTYILIeHHH
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alhororenna By ¢ KopMom  Jlaske no TAKHX  Ipe3BBHIUAiHO HIBREX
HKOMHCHTParesax, K])(h\l(! TOro, HCKJIOUITEILIT0 BBICORYIO KaHIepo-
rorylo arrusocts adaaroxennon, Bpejgenne aduaroxenina B wpoi-
cum ¢ nThesoii Bojoit B Komnentpaunm 1 w3 Me/Mu npuBomio K
passuruio remaroM y 19 ma 30 kpeic, momyuasummx cymmapuyio 03y
roenna 2 mr, 'y 3 ma 10 wpsie, moayumsmmx 1 mr [Butler W.
et al., 1969]. Beicokyio 9acTory BO3HUKHOBEHHS OIyXOJeil IevTeHn
BLIABIATH npH Kparkospemennom (B rteuenme 10 nmeii) BBefenmn
ajuaroxenna By Kpricam B cymmapmoit mose scero 400 MEr ma Km-
pornoe. Onmoxparmoe puyTpudplomunnoe sBefenne admaaroxcura B,
B fo3e 7,65 mr ma 1 Kr macenl Tesa MPHBOAMIO Tamsie K 06pasoBa-
IO TemaTouesunoApunix Kapunuom y 7 ua 13 wpuic-camor cmyers
60—128 mex [Wogan G., Newberne P., 1967]. Paspurne remarom
mabaiofanu y BeURHBINEX Kpbic jummm Wistar uepes 21-—32 wmec
mocle OJHOKpATHOrO BBefeHns mm adaarokcmma B mium aduratoxcm-
nos By m Gy opmospemenno B jo3e, pasmoit LDsp, B BO3pacre 000
20 nmeit (orpembmmn) [Carnaghan R., 1967]. Ilpm mayvennm nposs-
JleHMs KaHIEPOreHHOro JleilcTBUsa aIaTOKCHHOB Y IOTOMCTBA OBLIO
ofHapyeHo 0o0pasoBanme XOJAHTMOKAPIHHOM y KpPBICAT, MOABEpPraB-
HIMXCS MpeHAaTaubHOMY (9epes mIaleHTApHBNT 0aphep) WIN IMOCTHA-
TaTBHOMY (dTepes MoOJOKO Marepn) BozfeicTBmio aduarorcmuoB B
7z By [Grice M. et al., 1973].

\/Xora B GompmmuciBe cayuaes kax afuarowxcun By, rax m cMmecsh
pasnmIHBIX a(IATOKCHHOB, MHAVIHEPYIOT DABBUTHE OIMYXOJMeil 1eTemHH,
8 HEKOTOPHIX 9KCHePHEMEHTAX Y KPBIC BLIABIAIN KAPIMHOMBL JKEIe3T-
CTOro OT/iesIa JKENYAKA, TONCTON KHOIKM, IOYeK, a Takike veuryiiva-
TOKIETOYHYI0 RapumHoMy sispika m numesofa [Butler W. et al., 1969;
Ward J. et al., 1975, u ap.]J. ¥V wpsic nmann Wistar, momyuasmunx ¢
wopmom adaarokcnn B; B romumemrpamum 0,25; 0,50 1 1 mr/xr, Gbura
OTMeYeHa BBICOKAA YacTOTa AIHTeIHAJBHBIX OMyXOleil moJeK — cooT-
percreenno B 23; 28 m 579, caywaes; wacrora remaToM COCTaBIAIA
62; 72 n 86Y% [Epstein S. et al., 1969]. Bruio ormeueno, uro mpH-
vepao vy 309% Kpnic ¢ OOyXOJAMHE II09eK TemaroMbLI OTCYTCTBOBAJIM.
[Ipu jumTenbHOM BHYTPHTPAXeaIbHOM BBeJIeHHH cMecH adraTorcH-
gos By m G; (300 mer) y 3 ms 6 xpsic Gbuim oOHApysKeHBI YenTyii-
YaTOKIeTOYHEle KapumHoMpl Tpaxem deped 37—62 wmen, a y 4 us
6 srnBorHBIX K 49—62-it mestesre passuBanuch u rematomsl [Dickens F.
et al., 1966]. IToxkomuoe BBefenme cmecn aduartorcmos By m Gy
B KonmuecTse D0 MKr MHAYIHEPOBAIO PABBUTIE CAPKOM HA MECTe HHb-
exnum y 100% =xpsic 8 tevenme 21—60 mex. Ilpm mojroskmoM BBe-
Jernn adrarorcmua B; B KommuectBe 2 MEr 2 pasa B Helemio y
100% =pric obmapymupanm capromsr depes 18—37 mem. Adumarox-
cua Gy B Tex sKe Ji03aX BBHIBLIBAN 00PA30BAHIIE OIYXOJeil TOMBKO ¥
679% smusorusix wepes 30—50 mem [Dickens F., Jones H., 1963,
1965].

Becrma mETEpecHB! CPaBHHTEILHEIE JaHHLIE 0 KaHIEPOTEHHON aK-
TUBHOCTH Pa3NUYHBIX a(aaTOKCMHOB, XOTSA OHM HOJYIEHBI B eIUHUI-
npix Hecaenosanuax. B ommrrax W. Butler m coasr. (1969) yera-
uosneno, 910 afiaaroxcnma Gy aBasercs Gomee ciaalbIM RaHIEDPOTEHOM,
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qem aduiarorennn By, I B OTAHYNE OT HEr0 IPH NOCTYIIEHUM B Op-
PAlNGM Uepes ReaTy0YHO-KIMIeYHbIl TPAKT valle MHAyLHHEPYeT pas-
nitie onyxoseit mouek. Ilpm Bpesenmn aduatokcnmua Bo B obmeir
jose 150 Mr ma sRUBOTHOE TeNATONENIIONAPHEE KapIHHOMBI BO3HIK-
mm y 3 uz 9 Kpeic cuyers H7—59 mey. B arux e yeaopmax adara-
roxkenn By mmpiynupoeai odpasopaiiie remaroM IPH BBeJGHIN e€ro B
komuuectne neero 1,0 mr ua snpsornoe y seex 9 xpuic (100%) wepes
46 wen [Wogan G. et al., 1971]. IToxygenusie fannpie 10Ka3sIBAIOT,
uro adperrupnas josa agaaroxcmra By B 115 pas mpessimaer 03y
aaarorcnua By, mugyuupyomyio ofpasopadme TemaTtoM Yy KpBIC.
Jlonyckalor, yro B npouecce JIATENHHOr0 BBejeHns aduaaroxcnn By
M()?l\%;'l‘ lpeBpaliaThess B OPrannsMe KABOTHHIX B aaaroxcnn By (mmm
B KaKoii-mb0 APYroil aKTHBHENL MeTaloInT), KOTOPHIT W OKABHIBAET
Kameporennoe jeiicrsie. IIpn a1oM [0CTATOYNO NPEBPAIEHHAS BCETO
0,4—1% mnnepenmoit obmeit poser aduaroxenna By juis HaromieHus
ararorenua By p goumuecrnax, KoTopuie IMPOABIAIOT KaHIEpOre HHOe
neineTRue.,

Wmetorest enoionis o KauieporeHHoM JeficTBAN Ha KPHIC JHHHR
Wistar adoarorcntona, Ilpu copepranun ;KEBOTHBIX B TeYeHHe Iojia
na pannonax ¢ priaovennem agaarokcukora B Koumenrpannn 50 mm
200 mur/kr vepes 2 roma y coorsercrBenno 20 m 70% EuBoTHBIX
passuBajuch TenarTonemtoaapasie kapumaomsl [Nixon J. et al., 1981].
Hpemmecrsennnk agnaroxcnaa B, crepurMaromimerin, mpm BBese-
HIM KpbicaM (BHYTPIDKeXVOYHO HIH ¢ KopMoM) B Kormaecrse 0,15—
0,25 Mr B eEb B TeueHme H2 Hej NPUBOAWI K 00pas3oBaHMIO IremaTo-
nemmnonsapusx RapuuaoM y 39 us 50 musornsix vepes 123 men [Pur-
chiase I., Van der Watt J., 1970]. TematoMb M XOJaHTHOMHI Ha-
Ouojianm y Kpeic depes 65 e mpM IIOJKOKHOM BBeJEHHN HM CTe-
purMaropernina g odueit gose 24 mr. Y 3 us 6 sKuBoTHEIX Ha Mecre
ninekinn nosunkann capromer [Dickens F. et al., 1966]. Ilpn ma-
KOOIt amnymRranmn crepurmaronucraaa (1 Mr 2 pasa B mesemo)
B revenne 70 mex y 50—709 RuUBOTHBIX (B 3aBHCHMOCTH OT HCHOIB-
BYEMOro pacTBOPUTENA) BBIABIAIN TeIATONEIIONAPHEE KapPIUHOMEL,
Ay 30409 wxpoic — nmanmwoMsr 1 capkoMmy xosm [Purchase 1.,
Van der Watt J., 1973].

B ormmume or KpBIC MBUINH HPOABIAIOT BHIPAYKEHHYIO Pe3MCTEHT-
HOCTL K KaHMeporenuomy jeicrBmio araroKCHHOB. ¥ Mblmieil pas-
mmaesx Jmamid - (Swiss, C57BI/6NB = C3HfB) npm jumrembmom
(30 mejn) crapMiMBaHHE pANHOHOB, cofepsRamux aduaarokcns By B
roumerrpamn 150—1000 mkr/kr, omyxoan we nosisasmaes [Wogan G.,
1673]. Tonbko npu BHYTPHOPIOUIMHHOM BBeI@HUA 4-THEBHBIM MBIITAM-
muopugam Fy aduaroxcuna By B j0se 6 Mrr/kr B Teuenme 3 jmeir
wepea 80 mex y mcex 16 srusoTHRIX passuBasmch rematoMnr [Vesse-
linovitch S. et al., 1972]. Mmeercs ojino ,coobmiente o KaHIeporeH-
HOM JleiicTBHE crepurmMaronuermaa Ha Mprmeit. Memuw gmpmm ICR
Ha OPOTSReHNH H8 Hejl MOXyYainm uyepes Kajkjsle 2 Hej KOpPM, cojep-
JRAIUIT CTEPUTMATONHCTHH B KOHIEHTPAIME 5 MC/KI WIH KyJAbTypy
Aspergillus versicolor B Takom ke rommuecrse. CooTBeTcrBeHHO Y
36 m 5% KHBOTHBIX PaBBUBANUCEH aJeHOKAPIMHOMEI IETKAX. Ilommue-
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crBo agenom Jerkux sospacraso ¢ 11% » xonrponnmoit rpymme o
coorsercrsenno 84 m 609 B onwpirunix rpymiax [Zwicker G. et al.,
19741, Y xoMAUKOB BH0KaYeCTBEHHbIE OMYXOXH HEUONN yAAJI0Ch HH-
JIYIAPOBATH JIIHTENBHBIM BBeleHmeM 6oapimix 103 adaaroxcnua By.
Tak, npm BBeJeHHHN 30JOTHCTHIM XoMAukaMm adaatoxcmma B, per os
8 703e 5 Mr Ha 1 Kr Maccel Tenma 5 pas B Hejleqo B TedeHme 6 men
aepes 78 wex y 2 m3 49 sRuBOTHBHIX OBUIM OGHApY KeHBI TemaTOIeJ-
JUONADHBIE RapnuHoMbl, a y 15 ocobeit — XomaHrmoKapIIHOMEL
[Moore M. et al., 1982]. Mmeercs ono coobimemue [Butler W., New-
berne P., 1969] o Goapmoit wyscremrempmoctm k adaaroxcmmam
xopeKoB. Brmouwenne » panmon arnx semsornnix 20% sarpasmenmoii
aIaTORCHHAME  ApaxmcoBoOil MyKH (Komneurpanis  aduraToKkcmHos
fe yKasaHa) NPHBOAWIO 4Yeped 37 Hej K PassBuImio OIyxoJIeii nevenn
y 5 u3 7 ocobeit. I'ematombl paspmimcs U y 2 XOPBKOB, ITOJYYABIIIX
¢ KopMoM 39, TORCHMYHOII MyKH B Teuenue 28 mec.

Bricokoit uyBcrBHTEIBHOCTHI0 K KAHIEPOTeHHOMY JeiicTBuio adura-
ToKeHHOB obsagaer paxysuas gopeas. B CITA » Gompmumerse cay-
Yaes YJaJoch BBIABUTEL CBA3H MeMy 3a001eBaeMOCTHI0 PHIO I mpi-
cyrersmem agmarorcnnos B kopmax [Halver J., 1969]. B OPT =
1968—1973 rr. mabmojanocs peskoe yBeJIHYEHHe YACTOTHI TenaToM
y pagysmuoit openm B cBA3H ¢ BRJIIOYEHHEM B KOpMAa apaxmca, ce-
MSH XJI0MUaTHAKA W TOJCONHeYHIKA, 3arpasuenipix araToremaam,
Horepn prider mpu srom coerasasn 60—809% [Wunder W., 19811,
{Ipn waygenun B sKCHepEMEHTAX B3aBUCIIMOCTH MEJSIY YacToToil BO3-
UNKHOBEHHA OIyXoJeil, RounenrTpanmein aduiatrokcuna By B Kopme n
JUIMTEIHHOCTHIO BO3/EIiCTBHA OBLIO IOKA3aHO, YTO MUHEMAJbHAA KOH-
uenrpanmsa aduarorenua By, MEIyNEpYOIIag pasBHTHe TeIaToM ¥
109 ped npu mocrosHHOM crapMmausaumm ero B revenme 20 wmec,
pasua 0,1 Mrr ma 1 wr xopma [Halver J., 1969]. Besonacnas wom-
LEHTPALNA HTORO TOKCUHA, PACCUYNTAHHAA IS DTUX YCJIOBHIL, COCTAB-
aana 0,05 mrr/kr. Adaaroxenasr Gy m M, mposBisiz MemHee BIpa-
JWeNHOe Ramieporennoe jeiicTpme ma pagy:kmyio ¢opens. Tax, mpm
rouienrpamn agaarokcuna By B kopme 0,5 mxr/kr uepes 20 wmec
onyxonu obuapy:upanm y 449 peid, a OpHE BBeJIGHNN B Tex ke
wounenrpanuax agaarorenna Gy — ronpko y 119% pwd. Temaromsr
aviaBIAnn vepes rog y 149% camuos pajgyskmoit (opesnm mpm cosep-
dannm B KopMme 4 MEr/kr aduaroxcmma M;, mpm ToM ke ypoBHe
adurarokenna By B xopme renaromsr passusanmces y 689 prnid uepes
8 mec.

IIpencrasasior muTepec pesyabrars, moaydsennsie R. Sinnhu-
ber mw J. Wales (1974). Ilocae Bospeiictua adaatoxcnua By B Kom-
wenrpamun 0,5 MEr/Ma ma sMOpmonsl pajysruoit ¢opesn B TeueHme
scero amup 1 w v 409 pmo, sabmreix ma 321-it menp sxusHM, OhuIH
oGHAPYReHEI TermaToneonspusie KapruuaoMsl, C yBeanuenneM KOH-
ICHTPANHE TOKCHHA BO3pacTaja JacToTa OODHApY/ReHHs KapIUHOM Iie-
venn [Hendricks J. et al., 1980].

Mernee BBIpaskens! KamneporeHusie cmoiicTBa y aduaroxcmma Q.
lipa ero wommemrpammm s wopme 100 MEr/Kr remaTOMeITIONAPHEIL
pax obmapyxmm y 10,6% pwd uepes 12 mec. IIpn ymMensmennnm KoH-
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wewrpainn o 20 Mer ma 1 Kr KopMa omyxonm y paayskHOi (openn
ne passusaancs [Masri M. et al., 1979].

Meriee uyBerBHTNLHBIME K KamileporenHoMy jeiicTsuio, araToR-
cunop oKasaiichr pyrae suist peio. Admarokens B; B josax, sHa-
YHTONLHO MPERBIIAIONIX TenarToKkanieporeHube 036l A pajiy RHOM
(hopean, e wujyunposas onyxoan y roapna m Kmkyda (Oncorhyn-
chus kisuteh). ¥ nepwun xpacnoir (Oncorhynchus nerka) s 50%
CAYUACH Y/IAN0CH BLIBBATEL TENATOMBI IPH cOfiepAanul prid B TeYeHHE
20 mec ma  pamone ¢ BKiIoYenmeMm, nomMumo aguaroxcmEa B
(12 MiEr/Kr), nHKJIONPONEHONHBIX RUPHBIX KACJIOT B KOHIEHTPAI[HR
H0 mr/ur [Halver J., 1969; Wales J., Sinnhuber R., 1972]. ¥V rynnm
(Febistes reticulatus), morysasmux ¢ xopmoM adaarokenn By B Ko-
snuecrse 6 mr/wr, remaromnt paspmpagmcer y 956% pwib B Teuenme
11 mec {Snto S. et al., 1973].

Jlo 1972 v npusarn canTaimen pesncrenTHEMIE K KaHeporeH-
pomy sgeiiermno aduarosennon, 1B 1972 ¢, suepsnie 6010 omyoIHRO-
BATIO COOOTEIIG 00 0OmAPYRENNT y caMIia Makakm pesyc, IoirydaB-
LOrO. Saeruino otnnensie npenaparst agaaroxcnaos By m Gy B
ronenno Oy ner noeymmapuoii gose 1,655 v (1-i rox — BHYTpEMBI-
oo wnsesinn mo 50 wau 100 mEr B gens, mocxeyiomue 4'/s To-

i~ per os 1o 200 MEr B JIeHB), TeNATONENIIOISPHON KapPITHOME
gepes 8 mer nocae mavana srcmepumenta [Gopalan C. et al., 1972].
Onmcam caydaii Meracras3upylomieil remaroMbl y CAMKH MaKaKd pe-
eyc, momyuasiieit cMech aduaroxcmuos By (44%), Gi (44%), Bz
(2%) m G (2%) B rTeuemme 5/, mer, mourm uwepez 11 mer mocae
navaga onwrra [Tilak T., 1975]. R. Adamson u coasr. (1973) may-
qaim Xponmueckoe Jieitersne adurarorenna By ma 40 oGeswamax ofoe-
ro noda. Y onoil caMiky Makakm pesyc, nomydmeireii ajpaaroxcnn By
B eymmapuoit Jiose oxono 500 mr B rewenme 6 ger, Obua BHIABICH
Hopsnuiag Kapuuioma nevenu, Ilepsuunsii pak mevenn oOHAapyRu-
anm y 1 ma 9 Mapremiex, moxydapmmux B TeYeHHe 5D He ¢ KOPMOM
auarorenn By 8 pose 200 mr ma 1 kr macest Tema m y 2 n3 7 map-
TLICK, OjHoBpeMenno nadunuposanuabix Bupycom remarura [Lin J.
et al., 1974]. Ilpu copepmannm ofespsn Tynaiia B Tedenme 74—
172 mep ma pamgonax ¢ aduaroxcumom By B Kommgecrse 2 Mr/wr
obpasopanue TrenaToONENIONAPHLIX KapummoMm wuabmomamn y 6 us
10 camor m y 3 m3 8 camios npu obmeit nose admaroxcuna By 24—
66 mr ma xusornoe [Reddy J., Svoboda D., 1975].

Y.-H. Zhang n coasr. (1981) BRABMAN aleHOKAPIIHOMBI TA3yX
pereTyaToif KOCTH M TemaToMbl y CBHHEN, NOrubImmx B pesyibraTe
AHTOKCHKAMEE NP yUoTpedIeHnd B TeYeHHe JIATENIBHOTO CpOKa B
Kavuecrse KOpMa AapaxmcoBOro IIPOTa, coflepsRamero adraToKCHHLI B
rourenrpanna 250—300 mMrr/xr.

Wrax, MHOTOYMCIEHHBIC PE3YABTATHI W3YUEHUA KAHIEPOTEHHBIX
cBOMCTB aIaTORCHHOB HA PA3IMYHBIX BHJAX KEBOTHBIX CBHJIETEINb-
CIBYIOT O TOM, 4t0: 1) oHEH oOsajaiT KAHIEPOTEHHEIM [IeHCTBHEM
11a MHOIHEe BHJBI RKMBOTHBIX, BKIIOYas TPEMAarToB; 2) adiraroKcwHb
00a1aloT MCKAIOYHTENLHO CINIBHBIM KaHlepOTeHHEIM JeHCTBEEM Ha
HEKOTOpPbIe BUILI KUBOTHEIX (yrarTa, pajy:Kmas dopens); 3) aTm s



OOJLIOT BHIPAREIILIM FOHRTOTPOIILIM Joficiines, HEyIEPYA mpe-
HMYIECTBOIHO TOHATONCIIIOMIPIIG KAPUIIOMI, 4) Kannepore sl
ppert adaarorenon Cymeetnonno sunnenr or gosn; ) adiraror-
CHIBL MEAYIGPYIOT Yalle OmyXoQi Yy caMilon, 4eM Yy CAMOK, iy MO-
JOJBIX M PACTYILHE JSIBOTHLIX, YeM Y BEPOCHDIX,

Myrarenmoe jaeitersne ararokeninos n3yueno Ha pPasiminbx op-
PANE3MAX M THIAX PACTITOABLILIX W JRUBOTHEIX KieTok. INar adua-
rokeHH By, mak o emoch aurarokennon MIiynEpyiorT XpoOMOCOMIIbie:
abeppanun (raapuniM 00PABOM XPOMATH/ILIG PASPLIBLI M TpaHcioKa-
IEH) B PACTHTENLILIX IJOTKAX, KYJALTYpPO KACTOK JCIHKOMATOR 1ell0-
BeKa, KIeTOK IOUYKH Kenryponoit wpuent u guraiickoro Xomsauka,
B KIeTKax KOCTHOro Moara Muuieif, xosmuron u obeansun [Apsara-
ToB @. U, m ap., 1984; Ong T.-M., 1975; Ll-Zawahri M. et al., 1977;
Hayes A., 1978; Fabry L., Roberfroid M., 1981; Béarta 1. et al.,
1984; Emerit I. et al., 1984]. Ormeueno, uro akrusanusa aduarorcn-
wa B, mpemaparamm MEKpPOCOM TeYeHM B 3HAYHTENBHOM CTEHEHH yCil-
JUBAET ero MYTAareHHyl0 AaKTHBHOCTH B OTHOHIEHHN KIETOK IOYEK:
KHTANCKOro XoMAYKa M auM@ONUTOBR dejoBeKa. JacToTa IeHHBIX MYy-
raumii y Neurospora crassa, HHAynupoBaHHBIX aaaroxcmmavm B,
i Gy, Bospacrana coorsercrsenno B 73—217 m 9—15 pas B cumeremax
in vitro ¢ BRJIOYEHHEM TIOMOrEHaTOB TEYeHH XOMAYKa MIA MBIIID
[Matzinger P., Ong T.-M., 1976]. Iloxazano raxce, wro aduaToxcum
B, BoispBaer remnsle Myrangmu p 0akrepHaybHBIX TECT-CHCTEMAX
(Salmonella typhimurium) mocie aRTHBAIMI MHKPOCOMAMI ¥3 16~
UeHM KPHICHl M HEKOTOPHIX JAPYTHX BHjlon usornnix, Aduarorcumn By
HEAYIEpPOBAI peleccHsubie Jderamsupie myranmn y Drosophila mela-
nogaster m JOMEHAHTHBIe JdeTaxbubie Myramumm y memmeir [Ong T.-M.,
1975].

IIpm m3yvenmu MyTareHHOH AKTHBHOCTH MPOMEKYTOYHBIX COEJ(H-
Henuit dmocunresa aduaroxcusa B, ObuI0 BEIABIEHO, YTO MyTareHHBIE
cpoiicTBa CcBA3aHBEL ¢ (PypohypPaAHOBHIM KOMIIOHEHTOM MOJIEKYJBI W HE
3aBmCAT 0T aHTpaxmuona. B wacruocrm, Myrarennsii apderr mopcoua-
PHHOBOIl KHCIOTHI, aBepy@uHa M BePCHROHAI-AIETATA B CHCTeMe OiiM-
ca (Salmonella typhimurium TA 98) Gpur He3HAYNTENLHEIM, B TO
BpeMs Kak BePCUKONOPHH yiKe 00Jajaj BLIPAKEHHON MYyTareHHOMN
aKTHBHOCTHIO, Y CTEPUrMATOIHCTHHA OHA Bo3pacraiza B 2 pasa, a My-
TareHHble CBOiiCTBA KOHEYHOr0 NpoAyKTa — adyuarorcuaa B Osum B
10 paa Gomee pbipasmennniMI, uem y crepurmaronucrnaa [Wong J.
et al., 1977].

B tada. 7 cymmmpopansl Zammble 0 MYTareHHON AKTHBHOCTII pas-
JIMYHBIX a(uaToKCHHOB B 0aKTEepPHANBHBIX M APOKIKEBBIX TECT-CHCTE-
Max, o0BIYHO HMCMOJL3YeMBIX A OUEHKH I BBIABICHHS MYTareHHBIX
CBOICTB KCEHOOMOTHKOB, BRI MOKROTOKCHHEL [Ipm cpaBmenmm My-
TATeHHON ARTHBHOCTH PpAa3IMYHBEIX IpejcTaBHTeNeir cemeiicTBa adira-
TOKCHHOB B oTHOoutenum Salmonella typhimurium ¢ jganpeMmE o Kan-
[ePOTeHHOM JIeiiCTBHM HTHX COe/IMHEHHI Ha JalopaTOPHBIX FRABOTHBIX
(rabm. 8) obpamaer ma ce6a BHEMAaHHEe BHIPAYKEHHAA KOPPEIALUS
MERIy MYTareHHOCTbIO TOKCHHOB, OIpejeiseMoil in vitro, m xamme-
poreHHOCTRIO, HabmiojaemMoil in vivo. Baskmo otmeruts, 4TO0 BBIABIE-
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Tubyia 7, Myrarensgas asTHBHOCTD auIaTOKCHIOB B HEKOTOPHIX

Gnoxornuecknx recr-cueremax [mo Hayes A., 1978] /
— 7
TecT-CHCTEeMBL /
Toxenn S 4
Bacillus subtilis ,‘_v,,,,j,‘,’,'.‘,m,“m Stlahen Ry~ Ak ancclaromycce
TA 98
Adharoxenim:

13 + = + 63
é Ba — — — He unceneopann

(i - + 4- To e

(g - — - » »

M, - -+ He wceaeponann| » »

(.{. Ie neeneonann + —_ » »

Py To mo -— Ie necieposann| » »

By b e To e > S 3
Adrarorenson [ » » + » o) » »
WCrepnrMaTonmne-

T ol “+ + -

e Myrareunoii asruaspoetn aduaToKcHHOB Tpebyer 006A3aTeNLHON
HPOABAPHTEIBHON aRTHBAIMA UX MHKDPOCOMHBIMH (PepMEHTAME mede-
UM, TaR jKe KaKk I CBA3LIBAHME HX ¢ MaKPOMOJEKYJaMH KJIETOK in vi-
vo [Wong J., Hsieh D., 1976].

Jlanubie 0 TepaTOreHHBIX CBOiicTBaX a(IATOKCHHOB MAXOYMCIEH-
wul. B akenepuvenTtax reparorennoe jeiicrsume aduraroxcuaa B GBI
(POJCMOHCTPIPOBATIO HA XOMAYKAX, Kphlcax, MBINAX M I[BILIATAX.
Adhaarokenn By, srejennnii xomsukam ma 8-it Jilens  GepeMeHHOCTH,
ynaposag ypoacrsa y 2949% 1iojios ¥ BHIBEIBAX TIUOENb MIHA
pesopbnuio 17,6% omOpnonos. Ipu fose Tokcuna 4 mMr ma 1 Kr mac-
Chl TeJa pasiauvHble Hapymenus ormedanmcs y 50% mmonos, B TO
BpeMA Kak j03a B 2 MI/Kr He OKaspBaja KaKoOro-Tu0o BIMAHHA HA
passuatne svmGpuonos [Ong T.-M., 1975]. R. Schmidt m R. Panciera
(1980) nupn BBesenmu adatoxcuma By B mose 6 mr/wr ma 8-it mum
G-t newn Oepemenmocts y 15-aHeBHBIX TI0OA0B HAOMIOJANM 3HAUM-
TENBHYIO 3aJIePKKy pPOCTa M PasiImIHbIe TOKCHYECKHe MOBPeKIeHms
(1OIKOKHEIe KPOBOMBJIMANNS, OTEKH, ACHHUT, HEKPO3Bl MHOKapfa).
Y wpeic auaun Wistar, xoropsiv ¢ 1-ro mo 14-it nemn GepememmocTHm
BEOJIMJIM BHYTPHODIOIINHHO depes Jens adumaToxcmn B; B mo3e Bcero
1 wmEr/r, & 21-my au0 oGmapysusamu tubens 1% m pesopommio
5,8% mmonoB, a TaKie pasuMYHbe AHOMANMH DasBHTHA (MEKpOIe-
thammsa, opaxnparrmna —y 3,0% maonos) [Cilievici O. et al., 1980].
Brenenme aduaroxcuna B, B mose 0,3 mr/kr xpsicam B cepefmue Ge-
pemernoctn (¢ 11-ro mo 14-it pmemS) upHBOEWIO K BHIpAMKEHHBIM
HAPYIIEHHAM JJOKOMOTODHOW KOOPAHHAIME ¥ Tpolecca «00yIeHHs»
y moroMcTBa B pamHeM nocruaraixbHoM nepmope [Tanimura T., Ki-
hara T., 1983].

Adnaroxenn By mposBisan ripaskennoe 5MOPAOTOKCHIECKOE T Tepa-
iorenHoe JeiicTeme ma Mpimeit. ¥ 11,59 bsMOpmonor memmrei smEmR
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Tabanmuma 8 Myrarennan (in vitro na Snlmonella typhimuriumy
o kauneporennan (in vivo ma daboparopumx UBOTHLX) ARTHRHOCTH
pasanansix adaaroxenmon [no Hayes A, 1978; Loew G, Poulsen M., 1981]

- _— g

OrHOCHTENTBbHAA
ToxenHsl MYTAreHHOCTD, Kauneporennoe geficrane
%

Apmarorcun B, 100 CuiipHoe  renaToKanneporentoe  geiicT-
BHE Ha KPBIC W PajIyisuyio (opern

CrepurMaTomHCTHH 20—40 T'enarokanneporennoe  jielicreue  Ha
KPBIe, MOHOe BLpamennoe, uesm y adiaa—
TORCHIN 1y

AdpraToKCHEOX 22,8 Lenaroranueporeniunm AKTMBIOCTh 0KO~
a0 50% axrmsmocrn auaroxenua By
WIS papyskuoil (hopen

Bepenkonopna A 10—20

AdTaTOKCHHBL:

G 3,3 Tenarokaumeporennoe  jieiicTsme  Ha-

KpHiC B Pajy;kHy0 (hopeiab MeHee BEIpa-
JReHHo?, yeM y afiraTokcnna By

M; 3,2 TenaToKaumeporeHnoe AEHCTHIE, BHIPa-~
Rennoe ciabee Kak Ui KpPHIC, TaR M
JIs paaysknoi (opern (okoxo '3 or ar-
rupitoeTn aduratorcnna B))

Q 1,1 .~ He nposnaser Kanmeporemmoro jeicr-
Bus HA pajymnyo gopeis
B, 0,2 Kanueporennas akTunuocTh MEHEe Bh-

pamennas. vem y agaaroxcnua By, pion
kpoic (8 150 pas) u pajyscnoit opemnn

P, 0,1 He obuapyskeno
Go 0,1 To e
Boa 0 » »
GZn 0 » ?

CBA, nopseprimmxcs nosjeiicrsuio adurarokcmua B depes mranes-
rapublii Gapsep (BBejenme TokcmHa B fo3e 4 Mr ma 1 Kr maccwl Tena
caMkm) Ha 8-if JieHr BHYTPHYTPOOHON RHBHHE, 00HAPY/RHBAIE pas-
JMYHEIe TIOPOKA (MOBTOBLIE TPHIKH, OTKPHITHIE BeKM, aHOMAJHH FKexy-
[OuHO-KHUIIeTHOro Tpakra). B Gomee Bricokux josax (16 m 32 mr/kr)
aguaroxkena By mpu peetenunm na 6—7-if jenh GepeMeHHOCTH MBIITaM
gumma Jeli ICR mmgynmposas dacrsie ypojcTBa THIA PaCIieieHHO-
ro uéba, a npu seejenun mga 10—11-it nens wame BCTpeTANHMCH AHO-
MaIuH pasBuUTHA cKexera (puduiensie peOpa, MArMOBI JUIMHHBIX KOC-
reit) [Arora R. et al., 1981; Tanimura T., Kihara T., 1983].
Boenenume agmaroxcuma Bj B JKeXTOYHBII MEIIOK KYPUHBIX 2MO-
puono ma 6-it jlens mEKkybammm B Kosmuectse Beero 0,2—0,6 mkr
npuBoAMIO K passutHio ypoxcrs y 65—909 omGpmonos [Ong T.-M.,.
1975]. Bosneitcreue aumaroxcuna By B Kommentpammiz 1 Mer/ma ma
nipuakr Anonckoit Memaxm (Oryzias latipis) Bemo k rmbemm Bcex
IEPHHOK B Tevenume 72 4. Mcermoumrenbno HH3KHEe KOHIEHTPAI[HR-
rokenma (0,05 MEr/vMa) oxasmiBajgu BHIpaKeHHOE TepaTOreHHOe Jieii-
CiBHe, KOTOpOe NPOABIANOCH B HAPYIIEHUAX DPa3BUTHA CeprevHO-co--
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CyJCTOl enereMbl, OpraioB 3peHHA M HEKOTOPHIX JAPYruxX BHYTpPeH-
iy opranon puo [Llewellyn C. et al.,, 1977]. Asropsr mojggepxnsa-
101, 1o 5ToT BHJ KapnodyOsIx peid, XOTA U MeHee UyBCTBUTEICH K
OMOPHOTOKCHIECKOMY M TepaTOreHHOMY JieilcTBHI0 aIaToKCHHOB, YeM
KypHibie SMOPIOUD], SIBJISETCS 3HAYNTEIHHO 00Jee JYBCTBUTEIHHBIM
10 CPABHEHIIO ¢ JAPYIMMI BUIAMI PhHIO.

Wrpax, Ouonoruieckas akruBaocrs a(aaToKCHHOB IPOABIACTCS KaK
B BHJIE 0CTPOro Toxcumueckoro sderra, Tark M OTJATEHHBIX IIOCHE]I-
CIBUIT — KAHUEPOTeHHOr0, MyTAT@HHOTO0 ¥ TeparorenHoro »¢dexTos.
Pacemarpupas Gmonormuyeckoe jeiicrsue adaaTOKCHHOB, MBI HaMepeH-
O HEe YKCTPANONHEPOBANE Pe3yIbTaThl MCCIeOBAHEI Ha Jadoparop-
I ¥ CeJbCKOXO3MMCTBeHHBIX KUBOTHBIX HA 9eJ0BeKa. JTOT BOMPOC
(yJler ocpelleH B CHeNUAILHOM pasjene. DHOIOrmIecKas aKTHBHOCTH
A(pIaTOXCHHOB B CYIICCTBEHION CTENENN BaBUCHT OT MHOTEX (haKTo-
poB, KOTOPLIO MOryT BIUATL W na Koueunpui Omomormueckmit ag-

AporT DX o,

DAKTOPLI, BIMATONINE
HA BHOJOIMMMIECKYIO ARTUBHOCTD ADJIATORCHHOB

IV aeromiemMy spemMeni HaKOIUIeH SHAYMTENbHBI (aKTHYeCKHH
MAUTOPIL, CBICTEILCTBYIONHT 0 BOBMOMKHOCTH MOAM(PURAIINHE B IIH-
POKKX 1pe/ieJiaX TOKCHYECKIX, KaHIEPOreHHBIX H JAPYIHX ITPOSBIEHMIT
OUOJOTHYECKONl aKTHBHOCTH a(IaTOKCHHOB IyTeM BO3/EICTBHA pas-
JIHYHBIME (DaKTOpaMH.

Toxcmueckoe jeiicrsme adaaToOKCHHOB B 3HAYNTENLHON CTENEHI
3aBHCHT OT BO3pacTa M moja RUBOTHEIX, OOIMMM is Bcex BUIOB
JUBOTHBLIX ABJIACTCH yMEHBIIEHHe WX YYBCTBHTEIBHOCTH K adraTok-
cunam ¢ nospacrom. ak Moo 6nuI0 BUAETH W3 JAHHBIX, ITPEICTaB-
Jennpx poraba, 3, LDso o mosopossiennpix kpeic nourn B 10 pas
UIZKE, YeM JUi Kpbic-oTbembinieii, w B 13 pas mmke, ueMm s B3poc-
Jux camitos. Ilorasamo, wro camxum Golee YCTONYHBEI K OCTPOMY
TOKCHYECKOMY, a TaK/Ke KaHIEPOTeHHOMY JeiicTBHIO adIaTOKCHHOB,
uem camupl. M3 rabu. 3 BugHO, YTO B3pOCIBIe CaMI[bl KPBIC MPIMEPHO
w 2'/s pasa Gonee uyscrsureapunr k adaaroxcmmy B, wem caMkm
(LDso cocrapisier juism nux coorsercrsenno 7,2 m 17,9 mr ma 1 Kr
Macenr Tesa). Vurepecno, uTo npu BRIIOYEHHH B pPAlMOH KpeIC 060e-
T0o mona aduaroxcmma By uwacrora mosBIeHms IpejipAKOBBIX M3MEHe-
HUIl B IeYeHH II0YTH OJMHAKOBA y CAMIOB ¥ CAMOK, OHAKO HEepuoj
MesRy LOABIEHUEeM THX M3MEHeHUIT I PA3BUTHEM KapIIHOM TedeHd
y CaMOK 3HAYUTeNLbHO Oolee jumrenbubli, wem y cammnos [New-
berne P., Wogan G., 1968] (rabx. 9). B ombirax, nmposejileHHBIX HA
IBILIATAaX-0poilrepax aBCTPAIHIICKOM MOPOALI, TaKKe ObLiIa BEIABICHA
foibpIIag YYBCTBHTEIBHOCTH IETYIIKOB K OCTPOMY jeiicTBHi0 adura-
rokcnua By, OpmokparHoe sBefiense tTokcmua B jjose 14,3 mr/kr npn-
posimro k rmbenm 409% merymko, a BREIeHHe KypoukaM jlaske 0oiee
sBICOKOH mo3br (15,7 mr/kr) BeBeBamo rubens ammms 10% ocoGeir
[Bryden W. et al., 1980].

L. Prince m T. Campbell (1982) maGmromanm, uro yike dgepes dwac
aociIe BBeJeHAA MeJIeHOro afraroKcmHa B; B mevenm caMmoB KphIC
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Tabnumma 9. 3asuenMocTh KANHEPOrEHnoil  aRrnEIOCTI apaaroxenna B,

or noaa kpuie [no Newherne P, Wogan G, 1968]
CymMapran ao3a, Mp pna oano Bpems nosmaienig onyxodaedi
:‘g}:&gg‘:l’:"g"*{ﬁa HHBOTHOE HONCHI, AN
1 ®r pamrora {
CcaMIEl | CAMKH caMmub I CaMKI
1 2,9 5,9 245 448
0,015 0,095 0,115 476 560

HAKAILIMBACTCA BHAYNTEALIO OOULIIee KOJIMIECTBO TOKCHHA, TeM B
neveHs camok. Taras ke 3aBMCHMOCTL HPOCAOIKABAIACT W JIUIS CBS-
SLIBAHMA TOKCHHA ¢ OexkaMi XpoMmarupa n remaronurax, B omsirax
in vitro rakse ObuIO ycramoBieHo, uro aduaroreun 13 epsanaercs
fipicrpee M B OONBIOINX KOJMYECTBAX € MUKDOCOMHBIME OeixkamMu M ¢
JIHK u3 neuenn cammor kpsic [Gurtoo H. et al., 1976]. Mmukpocomsr,
BbIJIEIEHHBIe U3 [eYeHH CaMIloB, 00pasyioT aRTHBHBIE MeTadoINTH
admatoxenma B; (omemka — 1o KOMMYecTBY aIAyKTOB adurarorcn-
wa By ¢ IHK) B 2—3 pasza Opicrpee, uem MHKPOCOMBI U3 TI€UeHH
camor [Gurtoo H., Motycka L., 1976]. Ilpensapurennnas Kacrpanus
caMIlOB WJIM BBEJIEHHE TECTOCTepOHa CaMKaM HPHBOIIO K BBIPaB-
HABAHUIO DTUX Pas3aAvumii,

Ecrh Bce ocHOBaHNA mojararh, 9r0 BLIARICHILIE TOJOBHIE PA3IM-
Yl B UYBCTBATEJBLHOCTH JRUBOTHRIX K ahuarorenimam 00yeaoBIens
pasnmuHAME B ropMonaibHoM Qoue. Bpejenne camiam Kpoie 0/HO0-
spemenno ¢ adaaroxcmuom B AHATHICTHIALOICTPOIA BHIBLIBAJIO CHI-
JKeHme 4acToThl passutHs onyxoaeit nevenn (y 8 ma 40 wpwic, 25 u3
35 B xwomrpome) [Newberne P., Williams G., 1969]. HKacrpanusa
caMIOB KpHIC CHHKaja YyBCTBHTeNbHOCTH nX K aduaroxcmmy By,
a BBeJleHHe TeCTOCTEPOHA KaCTPHUPOBAHHBIM KpbhicaM TIPHBOJAIO K TH-
Geam Beex sKcmepuMenTanbHbix skmporabix [Righter H. et al., 1972].

Wamenenns ropMoHaapHoro (oHa JRMBOTHBIX CYIIECTBEHHO BIIHA-
0T Ha MeTaboau3M aIATOKCHHOB W MX TOKCHYECKoe feiicTBme. ¥ IH-
noM3IKTOMAPOBAHHBIX KPHIC MOBBIIIAJACH YCTOHIMBOCTL K IIOOCT-
pomy fmeiictemio aduarokcuua Bi: B OTMHUEe OT MHTAKTHBIX JRABOT-
MBIX Yy HEX He O0HApY/KMBAIM XapaKTepHBIX Jua  adraToRCHKO3a
FHCTONATONOTMUeCKAX N3AMEHEHMIT mevYeHil, MeHee BRIPaKeHHBIMA OBUIH
capurm @ Omoxmmudecknx mokaszareneit [Neal G., Judah D., 1978].
HKanueporennoe jeiicrsue aguarokcnua By rarie ObuIo CHHZKEHHBIM
y runoussKTOMAPOBAHHBIX oco0eii: npH RKOHIEHTPAIMH TOKCHHA,
pasuoit 4 mr ma 1 xr kopma, y 1009 Xpbic KOHTPONBHOH TPYIIBI
pasBUBAJNCH OMYXOJM IEYeHH B Teuenwe 49 Hex, HO HE y OfHOI M3
14 omepmpoBaHHEIX KpPHIC TAaKHe OMYXOJAH He OOHADPY/KIIM, XOTA y 4
N3 AUX W OBUIN BRIABJEHBI KAPIMHOMEI CJIE3HBIX ’Kele3s [Goodal C.,
Butler W., 1969]. MoskH0 IpemoxosKuTh, UTO CHAKEHHE TOKCHIE-
cKoro fieitereus adumatorcnaa By y rEmo(huasRTOMEDOBAHHEBIX JRABOT-
HBIX SBJIAETCA CJAeJCTRAEM YMeHBIIEHHs CKOpocTH o0pasoBaHHA B
opraEAsMe AKTHBHBIX MeTab0JIMTOB TOKCHHA, B OCHOBE KOTOPOTO Je-
AT BEI3BAHHOE M3MeHEeHHEM rOPMOHAJBLHOTO (poHA yMeHBINeHHEe UHC-
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Ji niho MemOpai 91l0IIa3MaTHIeCKOT0 PeTHRYJIyMa, JH00 CHCTEM,
OIpoTerpenpx sa TpagCuopT rOpMOHOB.

Buejienne camram Kpeic npenapara Ovral-28 (emech Hoprecrpena
It DIIIIIIDETPANoNTa) TOJHOCTHI0 NPE0TBPAIaI0 OCTPoe TOKCHIE-
cKoe jieiierue ojHOKparno meejennoro admaroxcmma B, [Mgho-
dile M., Holscher M., 1976]. Oxmaxko npm mimTenbHOM (B TedeHpe
19 mec) ppejenmin HTunmIHCTPajHOTa cAMKAM HabI0O[aNHCh yCH-
Jee remarorokcuueckoro Jeiicreua aduaaroremsa By m akrmBanms
(10 4009 womTpoaLHOro0 YpoBHsA) B TKAHH TeYeHH Mapkepa IpemHeo-
IIACTHYECKIX  H3MeHeHHiT — y-rayrammarpancgepassr  [Kadem L.
ol u}., 1983]. Oxasanocs, 9T0 STHHAIDCTPASHON BHI3LIBAET CHUKEHHE
cojadpianna  MEKPocOMHBIX OenkoB m mmroxpoma P-450, a rmarimke
SUaUNTeabHOe W mporpeccupyiomee narnonposanwe akrmpaoctn UDP-
LoKRyporosuaTpancepassl B neveHi,

Ocofutit murepec NPEACTARIIOT AANHLE 0 BINAHNE Ha GHONOTH-
HOCKYI0 airunnoers  aduiaroreninon Kommnonenros mmmm, Jokasamo,
YTO cHmRenue cojopacanng GeJKka B paimone COMPOBOKAAETCS yCH-
JEHIOM  TORCHUOCIKOro  JleiteTnisn aduaToKcHHOB Ha Kpbic, 00e3bsAH,
nopocse w e [Hoxkposeruit A, A. u ap., 1969; Madhavan T.,
Gopalan €., 1965; Hamilton P., 1977]. V xpeic pasnuuebIX JHHHIT
Boyenonmix OenkoBoit nejocTaTouHOCTH (COJEpIKAHWE HA palOHE C
0% Oenxa) Oburm Gonee BHIPAKeHHBIMM KIMHAYECKEE CHMITOMBI ad-
JIATOKCHKO3a, IATOJOrMYecKNe W3MEHEHHs B TI€MeHH M CJIBUTH OHO-
xumMmuecKux mokasareneii. [lase mempopoiskurensuoe (10 jmeit) co-
JAepskanne Kpeic gummm Wistar ma panmoHax ¢ HeJI0CTaTOYHBIM KO-
nARYecTBOM OeJKa NPUBOAWIO K 3HATHTENBHOMY VBEIHYEHHIO HX
TYBCTBATEJNLHOCTH K TOKCHYECKOMY JeiicTBHIO sja. Tak, mpu BBeje-
S O/LHOIT 1 TolT ke Jlosnl adIaTOKCHAA TP TOJIHONEHHOM THTAHAR
BHOUeHH e o0uapy I Kakux-a1n60 MophonornuecKux Hapye i
W OB OTMEYENLI JNIIL He3HaunTeNLisle N3MeHEeHAA B AKTHBHOCTH
geroroprix epmentos, a ma gone GeaKoBoil HeIOCTATOYHOCTH Jeli-
crpue aduarorenna NPOABIANOCH BHIPAKEHHBIMI MOP(OTOrnIe KM
HIMEHEHIAMIL TelaTonuTOR, Pe3KHMH HAPYIICHHAMHN KOOP/HHHPOBAH-
HOIT JIeATENLHOCTH Pa3anyunX (PepMeHTHBIX cueTeM medenn. Ilpm
ITOM o0HApy/ReH BHIXOJ B KPOBb BHAYMTENLHBIX KOJINIECTB cremudu-
qdecknx pepmenron mevenn [[Toxposernit A. A. u xp., 1969].

Ypemuenne yposus Genxa B paumone usmaar ¢ 20 go 30% mam
JIONONHATENbHOEe BRIIOUEHNe B PAIMOH YTAT HEKOTOPHIX He3aMeHH-
MBIX aMIHOKHCJIOT TPHBOJIIIO K CYIIECTBEHHOMY BO3DPACTAHUIO YCTON-
YHBOCTY NTHIL K jleiicreuio adaarorcunos [Newberne P. et al., 1966;
Smith J. et al., 1971]. Ilpu naurensnom (B Teuenme 2 jeT) cojmep-
ARANUH KPBIC HA PAIHOHAX C PA3AMTHBIM KOIMIECTBOM OelqKa U erke-
nuesnoM Bpefiennu aduraroxcmma By y 509 muBoTHBEIX, modyvaBmmx
HOJTHOLEHHEI PAlIoH, PAasBUBAJINCEL TENATOMBI, B TO BpeMf KaK HH Y
OJIHOI M3 BBUKHUBIINX KpHIC, IMOJYYABIINX CHUZKEHHOE KOJHIECTBO
Genxa, omyxoxeii me Opuro [Madhavan T., Gopalan C., 1968]. B to
e Bpema B orcnepumentax P. Newberne m G. Wogan (1968)
¥ Kpeic, moxydasmux adaaroxcun B ma dome pammona ¢ 99 6Gexxa,
renaToMbl pasBuBanuch y 73% KMBOTHBIX 3a 8 Mec, a Ha TOTHOIEH-
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mom paumone (22% Oeara) — moanko y 50% wpeic B Teuenme
10 mec.

A. Iloniop 1 coapr. (1982), JI. Kpmeres n coanr, (1984), B. Apple-
ton m T. Campbell (1982, 1983) nmoayummin mosuie jJoKasareinersa B
HOIB3Y TOTO, Y10 CHUZKEHTE YPOBHS OedKa B PAIone I cojepika-
llle JKHBOTHBIX Ha DPEJYNHPOBAHHOM B KOJIMYIECTBEHHOM OTHOIIEHNN
pAlONe IIOBHIIAET WX UYYBCTBHTENLHOCTH K OCTPOMY TOKCHIECKOMY
jeitcteuio aguaroxcmua By, wo cHEKaeT BEPOATHOCTH PASBHTHS BIO-
KaueCTBEHHBIX HOBOOOpazoBaHMil, ]

Boasmumerso apropos cumranT, 4ro YpoBemn odecrnevenng opra-
HIEBMa ORJIKOM BO MIOIOM ONPEARIAST AKTHRHOCTL (DePMEeHTHRIX CcHe-
TEM, YYACTBYIOUHX B Meradonusme aduarokenion, 1, elie/0Bareinno,
aix Komeumsli Omosormueckuit odyerr. Lloxkasano, n wacrmoer, uro
LPH CHIDKeHWN Coflep/Raums Oejka B pammone jio 9% aKkTHBHOCTH
MUKDPOCOMHBIX MOHOOKCHIeHas M dIORCHrIponassl — gepMenron, or-
BETCTBEHHBIX 3a MeTadoJnIeckue mpespaliedus aiaToRCHHOB B IIe-
tenw, majanga CooTBeTCTBeHHOo Ha 75 m 35% KOHTPOJBHOTO YPOBH.
{Ipn oroM mapammeabHo B 2 pasa CHH/KAIOCH 00pasoBamme Memee
TORCHUHEBIX MeradomuTos admaroxemna By — agmaroxenmos M; n Q;
[Adekunle A. et al., 1978]. B to e BpeMst B APYIuX HCCICTOBAHIAX,
apoBejleHHbIX na Kpeicax gunpmu Fischer, maxogupmmxcs Ha panumone
¢ 5Y OGenka, Gpito obmapyskeno ymensiienne s 3—0 pas cojepmranns
a(AATOKCHHOB B TEYEHH 110 CPABHEHUIO ¢ JKHBOTIBLIMI, HAXOIMBIIN-
Milest Ha moimomenmoym panmome [Mainigi K., Campbell T., 1980].
VinTepecno, uro M cnocoGHOCTE MIKPOCOM MU Ipenpamiars aduia-
TokcMH B, B akTHBHBIT MeTad0JMT, CBAZLIBAIOIMIICH ¢ MaKpoMmoje-
KyJZaMm B RKIeTRAX IeYeHH, Obla 3HAYNTRNHHO BBIIE Yy KpPBIC, TIO-
aygapmmx nosHonemusir panmon [Preston R. et al., 1976; Mainigi K.,
Campbell T., 1980; Hayes J., Campell T., 1980].

Takuym 00paszoM, YCIJIeHEe 0CTPOTO TOKCHYECKOTo JeiicTsma ada-
Tokcuna By ma ¢ome Gerkopoii HeJ0CTATOYHOCTH MOKeT OHITH CBA3A-
[0 ¢ TOJaBJIeHNeM AKFMBHOCTH JETOKCHIHPYIONNX (JePMEHTHBIX CHC-
TeM IeUeHN, a CHHUsNeHIe KaHII@POTeHHOro [eiiCTBHA — CJeACTBUeM
yMeNbIIeHAs TPH 9TOM 00pA30BAHIA aKTHBHBIX MerTafonuros adia-
ToKenHa By mum, BO3MOKHO, YCHJIGHHs BHIBEJEHHS MX U3 OpranmusMa
B BIjle ToKypomossix Kombioratos [Woodcock B., Wood G., 1971].

VBeauuenme KBoTH 0enka B panmome pajpy#msoit dopexm (62%
GEJNROBEI KOHIIEHTPAT) NPHBOJAWIO K YCHJIGHHWIO KaHIEPOreHHOTO
neitersus aaaroxcnmos [Lee D. et al., 1978]. Ilokasano, uro mmm-
TeIBHOE CojlepAkanme pPuid Ha BHICOKOOEITKOBOM pamHOHe COIPOBO-
faeTca yBeJImYeHHmeM ypoBHA lmroxpoma P-450, cHmmeHmeM aKTHB-
HOCTH DHOKCHJITMAPONAsHl M rayrarmoHTpamcgepasst — (epMenToB,
OTBETCTBEHHBIX 3a JeToKcmkammio aduiarokcmua By H ero arTHBHBIX
merabosuroB. B omeitax in vitro B npemaparax IeYeHH paysRHOM
gopemm obmapyskeHo J0cTOBepHOE BO3pacTamme CKOpocTm 00pasopa-
una adnarokcnrona [Stott W., Sinnhuber R., 1978]. 9tm nammsre
1HOJ[UePKUBAIOT HAJMYHE eJMHLIX MEXaHH3MOB MeTaboImyecKoir ax-
tuanuu agIaATOKCHHOB B MeTeHN Kak MJIEROIMTAIONHX, TaKk I PO,
11c00XO/TUMBIX I peanusanuy Kanmeporennoro dfdexra.
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llowrn oreyrersylor JaHgble 0 BIMAHUHN YIVIEBOJHOT0 KOMIIOHEH-
T4 panmona ma ToKcmueckoe Aeiicrsme aduaroxcmuor. Jlamrennuoe
cojiepicanne Kpeic auaun Sprague — Dawley ma pammone ¢ BBICOKAM
VPOBIEM caxapo3sbl CONPOBO/IANOCH BHAYMTENHHBIM YMeHbIIEHHTEeM
KOJMYECTBA DRCKpETHpPYeMOro ¢ Mouoir admaroxcuma M, HO He BIHsA-
N0 Ta ¢renent HaToJOrHYeckuX M3MeHeHHil IevYeHH, BbI3BBAHHBIX ad-
aarorennom By [Wise A. et al., 1978]. Ilpepnonaraior, uro 910 AB-
JACTCS  CACJCTBHEM  CHIKEHMs AaKTHBHOCTH MHKPOCOMHEIX (hep-
MEHTOB.

B epunuunnix ¥MceaefioBanmsaxX TOKA3aHO, UTO YBEJIMUYEHHe KBOTH
JMMPOB B palione CHAZRAET JeTAJbHOCTH NPH OCTpPoM adraToKRCHKO3e
Yy OBIUGAT, MHAKIAT U KPBIC, YMEHBIIAET aHTHKOAryJIsSHTHOe Mei-
erhue adurarorcnna By y obespan, a Takike KaHIEPOreHHOE JIEHCTBHO
y Kpoic [Hamilton P. et al., 1972; Tung H. et al., 1972; Bassir O.,

Alozie T., 1979; Rogers A. ot al., 1980]. ITpn cumkennn KouienTpa-
(00 B PAIIONO HEBAMOIIMEIX  JSHPULIX KIHCH0T Habiio/ianoch BeIpa-
OO0 YEMmIOUHe KAk TORCHIeCKOro, Tak ¥ KaHIepOreHHoro eincr-

gt adrarorenna By ua wpue [Alfin-Slater R. et al., 1975].

Cpesinr pipyrnx anumenrapusix  GaxTopos, CHOCOOHBIX H3MEHATH
BHOMOMIECKYI0 ARTHBIHOCTH a)iIaTOKCHHOB, CIEAyeT BBHIJAGIATL JIATIO-
TPOUILIO BEIECTBA, HEKOTOPHle BATAMUHEI M MHKDOdIeMeHTHI. Ilpm
OlieNKe BIVSHES JMIOTPOIHBIX BellecTs Ha a(IaTOKCHRO3LI y KPHIC
GBUI0 1T0KA3aHO, IO PANMOHLL ¢ NPeJeJbHO OTPAHNIEHHBLIM COIepsKa-
auem Mmernmommna u xommua (0,2%), He comepmamme Qonmenyo
KHCJIOTY, HO OTJIMYAIOIiHecs BEICOKEM yposmem skupa (32%), cmm-
MRAIM 0CTpoe TOKCHYecKoe jeiicreme aduraToxcwua B, mpm ofHORpar-
oM spejienun B jloze 7—9 mr ma 1 ®r maccnr rema [Rogers A.,
Newberne P., 1971]. ¥menpmenne KonmaecTsa IHTOTPOIHEIX BEIIOCTS
B PAloNe TNOJNOCTHI0 MPeJOTBPAIIAN0 THOEXH CaMIlOB KpLIC JNHH
Sprague — Dawley m Fischer npm moGom cmocofe BBefieHHs BHICO-
kux o3 apaaroxcnna By. B To me spems guureasmoe (B Teuenme
7 men) mpejenme auaroxcuma By B cymmapmoit fose 375 MKr Kpbi-
cam ymaun Fischer, noxywapmuym jgedunurasit mo Qonmesoit Kmemxo-
re u xomuny, no ¢ 30% IKupa panmom, CONPOBOJKIANOCH YCHICHHEM
Kanteporennoro jieiicreus agumaroxenna By, KommuecTso KUBOTHEIX,
y Koropeix ® 90-if Hejiese ONbITA BHIABIAIE TeHATOMBI, COCTABIAIO
82% (15% » womrpomsmoii rpymme) [Rogers A. et al., 1980]. Bge-
Jenne Kpeicam gummm Fischer auarorcmma By B Toit ke j03e, mHO
IPI TI0JIHOM OTCYTCTBHHM XOJHMHA W BATaMuHa Bjp B panmome mpu-
BOJUILIO K BOBHUKHOBeHMIO omyxoseit y 609 sxmBormsix uepes 21 mec
rrocie Havaja oKcrnepuMenrta. B rpynme Kphic, HAXOAHBUINXCS HA
palioHe CcO CHIKeHHBIM COJ[@P/RAHHEM JIUIOTPONHBIX BEIIECTB, Tac-
ToTa OOHApPY!REHMA OmyXOleil IEYeHH K DTOMY CPOKY COCTABHIA
100% [Rogers A., Newberne P., 1969].

Vmetorcs pmammrie 06 yemmenmm Xpoguueckoro admaToKcHKosa y
KpoJuKoB mpm BBefennu mm Mermomuna [Clark J. et al.,, 1982].

3acayREBAIOT BHEMARMA JIAHHBIe O BIMAHEE BATaMUHA B, 0fna-
JIAIOIIET0 JIMIIOTPOITHBIMM CBOMCTRAME, HA OMOJOTHUECKYI0 AKTHBHOCTE
afmaroxcunos. P, Temcharoen u coasr. (1978) yGeamremspno morasa-
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JU, 9T0 HTO BEIIECTBO SHATHTENLIIO YOMIMBANT KaNNeporenmoe aeicr-
nie araToRCHHOB Ha KPHIC.

JnaunrennHoe WHEA0 padoT TOCBAIIENO MAYUENUI0 BIMAHEA HA
rorenveckne aderTsr aaaToOKCHHOB JAPYrHX BHTaMuion. Y KpHIC,
cojlepiaBmuxcs B revenne 9 mex Ha JedumumumrTHOM 10 BHraMmuy A
paijone, ofHOKparHoe BBelenue cmecn aduarokcmmos By, Bs, Gy
u Go B ose 3,5 Mr/Kr NpHBOMLIO0 K THMOEIN BCeX JKHBOTHHIX, B TO
BpeMsS Kak Ha YOJNHOIEHHOM DParuoHe IPH TOi ke Jio3e afuarorcu-
0B BCe JREBOTHBIE BhuKHBaiNN. Becpma paskuo, Um0 yemienme ocrporo
Tokcueckoro seierpus aduaroxenna By mabmojamn ronbko y cam-
1op ¢ rumopuraMunoszom A. Y camor ¢ rmponnramMuiosom A, Tan jKe
KAK ¥y KOHTPOJBIBIX MHBOTHBLIX, CHMITOMOB adutaroreniosa mne G-
30, a MopoJlormUecKne M3MEHEHHs B HMEUeHM OLUII MUTHMAILIBIME
[Reddy G. et al., 1973]. IIpn pmmreasHOM BRefenum aduaroxcuia By
¢ KopmoM Ha ()OHe HeJI0CTATOYHOCTH BHTAMMHA A B palHoHe MacToTa
BOBHIKHOBEHMA ONyXojeit TevyeH:m y Kpeic 000ero moxa He OTJIHYA-
Jach OT TaKoBOIT y ocobeil, MOJyIaBIINX MOJHONEHHSI panmon (3 MKr
suramuma A ma 1 xr xopma, 0,3 mEr/kr — B akcmepumente). B 1o
JKe BpeMs NpH HEJ0CTATOYHOCTH BHTAMHHA A B HECKOIBKO pPas BO3-
pacraja vacrora omyxoseii rToscroii wumikm. VaGwiTrox sutammpa A
s pammone (30 mMrr ma 1 Kr Kopma) He OKA3EBAX KaKoro-1ub0 BN~
A Ha Kaaieporennyio arrupmocrs aduaroncnna [Newberen P,
Suphakarn V., 1977].

Vemnenne tokcmuweckoro jeitcrsusn aduraroxcmna By mabmojasni
Yy UBIUIAT Kak Opu aBuTAMHUHO3e, Tak M NP runepsaramunose A
[Bryden W. et al., 1979]. ¥ wpsic auann Wistar, MOPCKAX CBHIIOK
31 KPOMHMKOB aHTHKOATYJISAHTHOE JIeiiCTBHEe DTOr0 TOKCHHA YCHIMBAIOCH
[pH He/I0CTATOTHOCTH BHTAMHHA A, a JONOJHATENBHOe BHYTPHMBIIIET-
HOEe BBEJCHIE PeTHHONa TeJsSTaM YMEHBINAJ0 CTeNeHh KoaryJomaTui,
sessannoii apuaaroxcmnonm B, [Upcott D., 1970; Bassir O. et al.,
1980]. B onmitax in vitro peTmHON MOJABIAN HPONOPHHOHAILHO ero
KOHIEHTPAIMH MyTarennyio aktusnocts apmarokcuna By [Busk L.,
Ahlborg U., 1980].

He obuapy:keno CymecTBeHHOTO BAMAHNS HEIOCTATOYHOCTH BUTA-
smuaa E B panmone ma crenedb BHIPaKeHHOCTH KIMHHIECKAX IPOSAB-
nennit aduaToKcHKo3a y UBIIIAT, Kyp-uecymek u kpeic [Hamilton P.,
1G77; Frape D. et al., 1981]. Conepsxanue upimasat B Tevenue 14 aueir
1a panyuome, JHIIEHHOM BHUTaMmHa B ® cejena, mpUBOIIIO K 3HA-
YHTEJIBHOMY yemieHuio crnocodnoctn auaroxcuna By cassiBatbes c
gykaenHoBeIME Kucaoramu renaroruror [Chen J. et al., 1982]. He-
JI0CTaTOYHOCTh XoJeKaunbnu@epona (sumramuna Dsz) yemmmsana TOK-
cnveckoe JleiicTeie araToOKCHHA HA ILBIUIAT, & JOMOJHITEIbHOe BBE-
yennme puramuma K ymenbmamo cmmnToMbel adiraTroKcHKosa y Kpbic
[Hamilton P. et al., 1974; Hamilton P., 1977]. Paumons:, medumur-
inie no pudoduasnuny (suramun Bs), yBeanmuHBanw 4yBCTBATEILHOCTD
(BIUIAT K JIeHCTBHIO HUBKNX 103 aduaToKCHHa, a JOHOJHHTEIBIIOe
erejienne pubodrasuHa 3HAYHTEIBHO CHUMRAIO TOKCHYECKOE JleiicTBIE
apnarokenna By na mumomar [Hamilton P., 1977].

Hejocrarounocrs s panmone tmamupa (BoraMma B;) mospmrama
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YCTOMMUBOCTh LBIIAT K JASHCTBUIO TOKCHICCKHX 103 aIaToKcHHa
[Hamilton P. et al., 1974]. Ilpepmonaraior, 910 HEZOCTATOYHOCTE
PHaMUHA CTUMYJHpYeT JHOMIHEIT o0MeH, B YacTHOCTH, IpoOIecc yTH-
JU3AI JTUIHAOB M3 JKHPOBLIX JIelo, TOT BHIBOJ XOPOIIO COTJacyeT-
Cf ¢ NPUBEACHHBIMM BLIIE JAHHLIMI 0 BLIPAKeHHOM 3aIUTHOM Jeil-
CIBIIT BLICOKOZRUPOBLIX PAIIOHOB TP OCTPOM I XPOHHIECKOM adira-~
TOKCHKO3e.

Hecommennpii nurepec npejicTaBiaor AaHHbe 0 BIXAHAE ofecie-
uenpoern opranusma suramupoM C Ha YYBCTBHTENBHOCTH RUBOTHBIX
Ko aduarorenam, rak Kak acKopOmHOBas KHCIOTA HIPaeT BAMKHYIO
DOJL B peryisiui KaTaJuTHYeCKHX cBoicrs nmroxpoma P-450 — Be-
JyIero xommoHenTa (EPMEHTHOI CHCTeMBI, OTBETCTBEHHOH 3a OmOo-
1pancopManuio Yy;KepoiHbIX BEMecTs B KiaeTke. Ilpm cofepsrammmn
sMopeKux esnHoR w Kpuie gupnn Wistar B ycjaoBusx He{ocTaToOTHOCTE
wim mabnrra (5,4 Mr wa 1 ma nnrperoit Bojer) Barammna G B cyo-
BARTOMHBIX  (hpariusax nevern o0Hapysseno nojaBleHHe CKOPOCTH
METAtoIIIeCKuX npesparennit  (JleMeTHInPOBAHNA M THAPOKCHIADO-

panus) aduarorennon By o Gy [Okoye Z. et al., 1980; Domngang F.,
Bagsiv 0., 1981; Domngang F., Emerole G., 1982].
Hokoroprie sccennmanbiusie MEIKPOHYTPUEHTHI, TaKHe Kak Cejer,

MO/, TMIK, MOTYT TaKKe CYI[eCTBEHHO BINATH HA TYBCTBHTEILHOCTR
JRHBOTHBIX K TOKCHYECKOMY JleiicTBHIo aduaaTokcmaoB. Y XOMATKOB,
NIUTeNbHOe BpPEeMs TIOJAYYABIINX ¢ KOPMOM cMech admaToKCHHoB B
wonnenTpanuu 22 Mr/Kr, jonoxnuTeabuoe BRiIoYenne B panmon 0,5%
anerarta MejM TPHBO/IMIO K HOBLIIIEHHIO BHLIKHBAEGMOCTH M TIPIPOCTA
MaCCHl Tejla, YMEHBIIGHUI0 MATOJOrHYeCKAX N3MEHEHMIl B TEeTeHH
[Llewellyn G. et al., 1981]. ¥V cpumeit mo0asrenne K Kopmy Memm B
rosecrne 250 Mr/Kr TakiKe CONPOBOAAANOCH YBEIMIEHHEM IPHBE-
COB, CHUZROUILIX BCJIOJICTBHE TOKCHYECKOTO JIeHCTBHA 3arpA3HeHHbIX
apararorennon By xopmos [Barber R. et al., 1968]. Ms6urox nunka
B PaNione MOHTOJBLCKON TIeCUYAHKA IIPeIOTBPAINaX PasBUTHe THCTOMA-
TOJNOIMIECKAX M3MeHeHHil B mevYeHH, XapaKTepHHIX Jas ocTporo ad-
darokenxosa [Llewellyn G. et al., 1980]. Briouenue cenema mim
ero coJieil B palmoNsl MHOMIAT, KPBIC M MOHTOJNLCKIX TECUYAHOK CO-
HPOBOIKIANOCE CHIGREHIEM CMEPTHOCTH JKHBOTHBIX ¥ BHIPAKEHHOCTIH
CHOXMMHIECKIX M3MENeniil, a TaKk/Kke TA/KeCTH TOBDeRIeHMIT eTeH:,
poisannbix aduraroxcnnom B, [Newberne P., Conner M., 1974; La-
lor J., Llewellyn G., 1981; Burguera J. et al., 1983]. Cexnen mpenor-
Bpamaix IHTOTOKCHYecKoe jeiicteue aduarokcmma B, ma ®yantypy
auM@ounTOB, a TaKAe yMeHbIIAN dMOPHOTOKCHYIECKOe M TEPATOTeHHO®
deiicreue auaroxcmna By ma Xenopus lalvis [Aleksandrowicz I
et al., 1975].

B nocxepmme rojnr Bospocio BHUMAHHE K TIONCKY NPHPOIHEIX Be-
iecTs, crnenu@uIeckn BAMAIOMEX Ha OHOJIOrHYeCKY0 aKTHBHOCTH ad-
aatTokennos. J. Boyd m coasr. (1979, 1983) nokaszamam, uro mexoro-
poie opou (ThiKBa, 3emenas (Pacoas I 0COOEHHO CBEKJIA) COAepHKAT
mengenTuuuuposannnie  GarToOpLl, YCHIHBAONNe KAHIEPOTeHHOE
ueiicrsue aduarokenna By ma kpric. B 1o ke Bpema B kamycre 00Bra-
110il M 1{BeTHOIH ecTh BellecTBa, MOJABIAIONNe WHAYRIIO TemaToRap-
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unnom aduarorennom. Husumonponankapfononnie Knegrorsr, coxepika-
HFeCH B HEROTOPBIX PACTHTEALHLIX HPOAYITAX, CTHMYJINPYIOT KaHIe-
porennoe jeiicteue aduaroxcnnos By m M ma papymnyio gopeis
[Sinnhuber R. et al., 1968, 1974; Bailey G. et al., 1982]. Brmoue-
Hie B KOPM IBILIAT-OPONIePOB TAHHWHOBOM KHCIOTHI MM 0CO00T0
COPTA COPTO € BBICOKMM COJepsRaHiieM TaHHHHA YCHIWBAIO TOKCIYE-
croe neiicrsue araroxcnua [Dale N. et al., 1980]. ¥V xpsic, B Teue-
HUEe JUIATeJHLHOT0 BPeMEeHH IoJydJaBmmmx ¢ KopMom aduaroxcun By,
JNONOJTHUTEJBbH0e BRIIOUEHNE B KOPM PAa3IHYHBIX TALEBHIX BOJIOKOH
CONPOBORIAIOCH CHIZKEHIEM YaCTOTHI BOZHUKHOBeHUs omyxoseir. [Tpm
OTOM Hambolee BHIPAIKCHHLIM BAN[HTHLIM JeilcTRiem o6magannm mmme-
HmuHsle  orpyom. B ocmome  ofumapymennoro ogderra gemar,
IHO-BUIIMOMY, afcopOIyusA TOKCHHA HA HUILEBLIX BOJOKIAX 1 [10CJKe-
Ayioliee ero yckopemuoe phiBesienme m3 oprammsma [Frape D. el al.,
1981].

B mexoropeix mecaeoBaniax HAGIOTANT YCHICHHE TOKCHYECKOTO
neitersua aduraroxenua By y Kpsic, KOTOPHIM IPEBAPHUTEIBHO BBO-
Jum aranon. Ilokazamo, B 4aCTHOCTH, YTO ITAHON CIIOCOOCTBYET yCKO-
pernio Meragosusma adurarokcmuma B; rar in vivo, Tak m in vitro
[Glinsukon T. et al., 1978; Toskulkao C. et al., 1982].

3acayRHBAIOT BHEMAHUA JaHpbie 0 KOMOMHAPOBAHHOM JeilcTBHK
PABITUYHBIX MUKOTOKCHHOB. JTO TeM (ojiee BAIKIO, eCJ YIecrn BO3-
MOKHOCTE OJHOBPEMEHHOI0 3apaykerisg IUIIeBLIX TPOJYKTOR Wil
KOPMOB Pa3IMUHBIMI BHAAMI TOKCHIEHHIBIX MUKPOCKONMICCKUX 1pIii-
40B, TPOAYIHPYIONIHX paszimunsie Murororenunt. llokasano, wanpu-
sep, 9T0 npm coverannom psefennn aduarorcunma By m oxparoren-
ta A npmastamM-Opoitiepam 1 kpeicay i aurarokenna By m pyGpa-
TOKCHHA B KpbpicaM TOKCHYeCKoe JleifCTBHE 0B 3HAUYHTEILHO
yemnmpaercea [Hayes A. et al., 1977; Huff W., Doerr J., 1981; Ra-
ti E. et al., 1981; Ghosh J. et al., 1983].

Wrag, mbr pacemorpenn IMeloljiecs CBefleHHs o (pakrTopax, Mo-
audunEpyonmx 6uoaoruueckyo arruHOCTh amatorcmuos. Ilois-
fOCTBI0 MCKIIOYATHL 3arpA3HeHne KOPMOB aduraToRCHHAME — 3ajada
OpaKTHTEeCKHT Maji0 BBIIOAHAMAA; IOCTOSHHO CYIIECTBYET ONACHOCTh
OOCTYIVIEHNs HEe3HAULTEIbHBIX KOJMYECTB TOKCHHOB € KOpPMaMu.
Unvenno mosTomy momck (akropoB, MoxnmIMpylomux Omomormie-
CKYI0 aRTHBHOCTH adUIaTOKCHHOB, SBIAETCS OJHEM M3 BO3MOZKHBIX
flyTeit 3amuTel OprapmnsMa OT HeOJaroNpUATHBIX BO3JEMCTBUI HTHX
arenroB. IlpesicraBiennsie fannsle yOeJHTENLHO CBUJI@TEALCTBYIOT O
T0oM, 9T0 HamOoiee HPPEKTHBHBEIMI B 9TOM ILIaHe (AKTOPaAMH SIBJA-
ioTca (PARTOPHI MUTAHNA, CIIOCOOHBIE CYIIECTBEHHO N3MEHATH TOKCHYe-
CKWe W Kauieporennsie cpoiictsa afuarokcunos. B ocmose mopmi-
IUPYIOIEro JeicTBHA AJMMEHTAPHBIX (JAKTOPOB JeKar B IIEPBYIO
ovuepeis m3MeHeHme mMerabonmaMa aIaTOKCHHOB B OpraHm3Me, a Tak-
site WBMEHEeHHe CKOPOCTHI BCACHIBAHNS, TpPaHCMeMOpaHHOro W BHYTPU-
KJIETOYHOTO TPAHCNOPTA TOKCHHOB, AKRTHBHOCTH MUKPOQIOPH KHAMIET-
AHRA. :



METABOJII3M A®JATORCHHOB

OcropupiM myTeM MOCTYOIeHms adaaTOKCHHOB B OPraHU3M MBIA-
OTCH  QNMMEHTADHBIL NYTh — Uepe3 JReayJ0YHO-KHLICTHEBII TpaKT.
Hayuenme cropoern Merabonmama namGosiee TOKCHIHOTO IIpe/ICTABH-
TeJNs T0il rpynnnl Mukorokennos aduaroxcusa By y pasamumsix Bu-
HOB JRUBOTHLIX 1OKABANO, YTO HEPHOJ ero IONYKHSHI B OPraHH3Me
cocrapisier 12—15 u [Mabee M., Chipley J., 1973].

Tranesoe ¥ BHyTPHKIETOYNOE pacupefenenue adraToKCHHOB, BKRC-
kpenns, Hesapuenmo or myreit sBefienus aguarokena B; Gsrerpo 00-
fapy/RupBaeTcs B medend. Y Kpsic yike uepes 30 MUH IOcie BBe/ICHUST
pel 08 B 3HAYATEABHBIX KOJIUYECTBAX OH ONPEJENseTCS B IEYeHH, T/e
010 KOHIEeNTPallaA J0CTraeT MakcuMaabHOro YpoBsHa depes 2 4 [But-
ler ' W,, Clifford J., 19651, C moMompio BHICOKOYYBCTBITEIBHOTO MM~
My oGepMenTioro MeToja 60 OKABAILO, Y10 HPH BILYTPUOPIOIILH-
HOM Buege i adurarorenua 13y vepes 2 4 on JOKaJIN3YeTCsS TIABHBIM
OUPABOM 1 POUATOIITAX, PACIOAOeHILIX B NEePHIOPTAILHOI 30He H
POIKG B KAOTIX, HPIIOEAIONNX K IeHTPAIbHO BeHe, 3Besjuarnie
POTHIYIODIAOTOAIOUNTL,  cojlepsRamiue  a(iIaTOKCHH, BHABIAIACH
TOALIKO 1 nepunopraasuoii sone [Pestka J. et al., 1983]. Ilpm smyT-
puipommumnom spejennn  [Cl-agaarokcmaa By Kpsicam BuICOKHIT
YPOBeL PajijtoaKTUBHOCTH B IepBble 2—4 9 Ovlr oOHApy/KeH B me-
YeHd, HOoYKax, HajnouevHmKax m cesjesenxe. Ha Bcex cporax mceme-
JioBaHuA KOHIEHTpannsa aiaTOKCHHA B NEYCHH 3HAUYMTETHHO IPEBHI-
niajia ero Cofiep:kanme B JApyrux opramaX. Tar, K 24-my vacy B me-
uenm onpejlensnm 7,7% BBeleHHOI 70351 TOKCHHA, B TO BpeMsa Kaw
B jipyrax rkansx — menee 0,19% [Wogan G., 1969]. Makcumansuoe
Konmuecrso  puyrpudpomunno  seegennoro [Cl-agnarorcmuna Gy
TAKZKe BLUIBISIN B HeYenn Kpeic vepes 2 4 mocine museknmm [Gar-
ner Koot al,, 19791,

Dunasgnie pamusie Opud MOXyYeHbl B OHBITAX HA MBIIIAX, TOPOCH-
TAX, XoMmAYKax, mopkax, ubmuiATax u obespsmax [Dalezios J.,
Wogan G., 1972; Mabee M., Chipley J., 1973; Chou C.-C., Marth E.,
1976; Liithy J. et al., 1980]. B wacrnocru, y obespar uepes 45 Mum
nocae spejenmsa M[Cl-agaarokcuna By 8 nevenu obmapysusamm 199
BBEOJCHION Jl036l, a B JApyrnx opramax — Menee 1%; wepes 24 uw
cojiepisanne ToKcuna B nevenu cocrasiaiao 8,3%, a B apyrmx opra-
nax — menee 0,1%. ¥V mopox, oramyaomuxca BHICOKO TyBCTBATENb~
HOCTBIO K Jleiicrmio apaToOKCHHOB, Wepe3 vYac I0CHe BBEIeHNT Me-
ueHoro aurarorcuna B MakcHMaubHbIl YpoBeHL PajMOAKTHBHOCTH
BRIABIAICH B cofleprumom knmeunnka (18,9%) u » meuenn (13,2%),
a B ocraabublx opranaX — toneko 1%; wepes 24 u B mevennm coxpa-
winock 1o 6,89% wmerkm, a B ipyrnx opranax — menee 1%. Y wmunmeit,
OTIMYAIONIMXCs  BBHICOKOIT PEBNCTeHTHOCTHIO K JleiicTBuI0 afaaTokcu-
OB, 4epes 24 W B mewenn BHABIAIOCH TOAbKO 1,59 BBejeHHOrO:
komamuecrsa adaaroxcuna By [Wogan G., 1969]. Ilpm smyrpubpio-
munnoit uabekunn '*[Cl-aduaroxcnna B, mpimam yime wepes 5 muim
YPOBEHDL DPaJMOAKTHBHOCTH ObII MAKCHMAaJBLHBIM B IEYCHH I FREITW
[Arora R. et al., 1978].
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ITpn  mayvenmm JUpaMuKE  BOYTPHEIOTOTHON0 pacipe/ele sy
"[Cl-amaroxkenna By B nevenn kprie OLLIO MOKABATO, TTO B TIEPBHIe:
30 MEE moclie BBeJEHIA OCHOBHAS TacTh TOKCHHA ¢nasanach ¢ (par-
Meil MHTO3071A, Wepe3 2 U YBEAWIMIOCH KOJMIECTBO TOKCHHA BO»
(hpaxmmm MuKpocoyM, a kK 24-my wacy 509 Ttorcmma OBLIO yike CBi-
namo ¢ MUKpPOCOMAMH M TONbKOo OKomo 309 ocraBamoch B IHETO30I1€"
[Wogan G., 1969]. B 10 ke Bpems J. Pestka m coapr (1983) B omni-
7aX €O cpesaM;m IeYeHH Kpwic, momydapmux aduarorcnn By, ¢ ao-
MOIOBI0 MMMYHO(EPMEHTHOTO METOJA BLIABMIN IPETMYIIeCTBeHEOS:
cesaspBaEme spa ¢ supamu remarormron. K. Mainigi (1983) wepes
3 u mocne seejenus xpricam 2[Il-admarorenna By rawse obmapymmy
ero MaKCHMaJbHO® KOJMHMYECTBO B sjipax wierox nedemn (28,9 mr ma
1 mr Gemra), a BO (pakmum MHKPOCOM M IUTOZOJIE KONIEHTPATIAT
TOKcmHa Gputa 3HaumTENbHO HIKe (coorsercrsemuo 17,7 m 6,8 ur na
1 mr Geaxa). B mourax yposens Meuemoro aduraToKcHma TakKe OKa-
sancsa manboxsmmy B axpax (9,5 mr ma 1 Mr Gemra).

[Ipn meemeopanum pacnpesiefenyst afraTOKCHHA B MeUeHH HOPKA
qepes uac mocye ero BBefenusa O6;bpNIas wacTh ONpeeIANach B IH-
rozone. flapa, MUTOXOHIPHE W MHKPOCOMEI CBS3BIBAIH COOTBETCTBEH-
o 25, 14 m 169 o6napymnsaemoro B meuenn Tokcmua. Yepes 24 w
KOHIeHTpams adaaTokeHna HeCKOILKO pospacraza Bo (pparmmsx
MHITOXOHJPHIT ¥ MHKPOCOM, HO OcTapajach mnanboiee BHICOKON B 11~
to307e, THe BRUBIANOCH 0Koo 37% wmewenoro rokenna [Chou C.-C.,
Marth E., 1976].

OcrosHbIM myTem BeBefdenus aduaroxcmuon (TaKk e Kak o Me-
Tab0MNTOB) W3 OPraHmaMa ABIAETCA HKCKPEIHs MX ¢ FReTIbI0. Y KpbIC,
MBIIIEHt 1 BIisAT adiaTOKCHHEI BLIABIANN B fKeJIUM YiKe Uepes D Mun»
mocie BBENEHNs, a MAKCHMATHLHBIM MX ypoBeHb Obur deped 30—
45 ymu [Wogan G., 1969; Harland E., Cardeilhac P., 1975]. B omw-
Tax ¢ HB0JUPOBAHHOIT Tepdysmpyemoii TMeYeHbI0 KPHIC TaKKe MOKa-
8aHO, UTO MAKCHMAJbHAS OKCKPEIMsT MeUeHHIX adraToKCHHOB ¢
JKeMIbi0 mpomexomutT B Teuenme mepshix 30 mmm. B aror mepumor
KOHIeHTpanua MetabomnTor adaaroxcuna B kexunm Geina B 314 pas
peime, wem B mepdysare, m B 6 pas Beime, YeM B TRAaHH Ie€TeHI
[Unger P. et al., 1977]. Tlpm OfHOKpPATHOM BBEEJEHHM I[BIMIATAM
14[Cl-adpnatoxenua B; 709% swimenennoit u3 oprammama 3a 315 mmes
METKH 9KCKPeTHpPOBAIOCH ¢ Rexuplo. MaxcmmanbHas KOHIEHTPATINS
a(marokcnma B sRenmuH, ompenessemas wepes 40 mmm, B 7 pas mpe-
ppunajza HAUOONBIIMIT YPOBeHH pPAJMOAKTHBHOCTH B IJaasMe KPOBR
[Harland E., Cardeilhac P., 1975]. ¥ ®psic B Teuenne nepseix 24 w
u3 oprammama meBomaocs 70—809% wmeuenoro admarokcmma By w
ero Meradomuros (¢ wamom 50—60%, ¢ mouoit 20%). ¥V mbmmeir 3a
24 u sxckpernposasocsk 89,9% mexonnoit xoser *[Cl-agmarorcuna By
{¢ xamom 55,7%, ¢ mouoit 34,5% ). Amamormunsie TaHHBIE O CKOPO-
¢t U ypoBHe dKCKpenm# adraTOKCHHOB W3 OpraHA3Ma TOJIYYeHBI B
OnRITAX WA HOPKAaX, CBHHBAX, mepemenax m obespamax [Wogan G.,
1969; Dalezios J., Wogan G., 1972; Chou C.-C., Marth E., 1976;
Liithy J. et al., 1980; Dashek W. et al., 1982].

HeGonpmue wonmuecrsa adaarokcuna B, TiaBabiM oOpasom B
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Wi oro Meradomura aduaarorenmua M), MOryT BBIBOAHTHCA € MOJIO-
KoM, Ananisupys pasuWYHbBe JAHHBE, MOKHO 3aKIOYATH, YTO KO-
sanvecrso adaaroxcmua M;, BBIJedseMoe ¢ MOJOKOM, HEe IIDEBEHIIIaeT
1—3% or nepromavanpuoit mos3er afuarorcmua Bi. Admaroxcmm M;
wan merabonnr aduaroxcuma By obmapysenm B MOJOKe KOpPOB, OBEII,
KO3, NEKOTOPHLIX Ha0OPATOPHBIX JREBOTHHIX (KpBIC, MEBIIeH) M, 4TO
0CO0CIHO BAMKIIO, B MOJOKE KOPMAMHEX JREHINHH, YHOTPeOIABIOIAX B
unIly apaxmcopoe Macio, sarpsspempoe adaaroxcmmom B; [Camp-
bell T. et al., 1970].

B ratn. 10 cymMmupoBamb TaHmHBE O COMEPIRAHMH B TRKAHAX M
(wonornueckny sRuKocTaAx MerabomuTos aduIaTOKCHHOB Yy pasind-
UL BUAOB SEEBOTHEIX W y uexosera. OOpamaer ma ce6s BHEMaHWE
10, YTO B MOIOKEe HEKOTOPHIX BU0B JKMBOTHEIX, MOMAMO adraTorcH-
wa My, Momen onpejeasihes m mexopmpii aduaroxenn By; mms me-

QOII, OYOIE, A TAKIE MOTH XApAKTOpHO TpucyTersue HOXBIIOro Iuc-
A PASARIIN MOTAOOANTON, B TO BPEOMA KaK B Kaje dacTo o6HApY-
NBAIOTEN KOUBI0rponniisie GopMmer adirarorcuHoB.

iy npenpamenisn adaarokennos. Kar ysxe ormeuaiocs, agma-
POKCHILE HOCTYIAI0T 1 OPPrani3M B OCHOBHOM IIyTeM BCACHIBAHHA N3
ACOIYJLOM IO IIIeT 00 TPakTa I depe3 BOPOTHYIO BeHY IOHMAfaioT B

HOTCHD, 1Jle 11 ocylilecTaseTcs mponece mx Gmorpamcdopmamuu. IIpo-
AyKrer Merabomrsyva aIaTOKCHHOB BRIIGIAAIOTCA B JREIYb M BBIBOIAT-
‘o5t ¢ PeRATMAMI JJIX NOCTYNAIOT B MOYKE U BRIBOAATCA ¢ Modoir. Cob-
‘CTBEHHO mpomecc Omorpamcdopmanumm a(ITATOKCHHOB B FKHBOTHOM
‘Oprann3Me OCYIIECTBIAETCS B [Ba drama: MeTabomm3anmm m KOHB-
joramun, Ha srane MerafonmuecKuxX NpeBpamieHMil 1oj, AeiicTBHEM
COOTRETCTBYIONMX (JePMEHTOB OHII OKMCISIOTCHA, BOCCTAHABIMBAIOTCA,
PHAPOANBYIOTeS W T, L, 9T0 NPUBOJUT K IOABIEHN0 (PYHRITOHAIb-
UL PPYUIIPOBOK B MX MOJEKYIaxX, MOBLIITAIONAX ITOJSIPHOCTS X 5B-
JULIOTIX G nearpamMm  JUis nocne,uylomeﬁ cTaJjul — KOHBIOTAIlHM,
. €. COCJUIHEHNs ¢ TAKUMI DIJJOTeHHBIMI BeI[eCTBAMMI, KaK INIIOKY-
PoONOBAs W cepHasg KHCIOTH, rayraTmon #m map. Ilpm sroM Momerynxa
apuarorenna Jlesaercs eme 0Gojiee MOJAPHON, ee PACTBOPAMOCTD B
oI )ase yMEHBITAETCHA M OHA JErKO BHEIBOJUTCS W3 OpraEm3Ma.
Cuepyer mMeTh B BHAY, 9T0 KOHBIOTAIES BejeT K OJOKAPOBAHHIIO
yHKIMOHANLHEBIX  Tpynm  Mojeryuanl  aduraToxcmEa  (HampmMmep,
OH-rpynner), ee [gesaxkTHpaiim I TeM CaMBIM CHIJKGHHIO TOKCHIE-
CcKIx cBoiictB. B mpoiecce MeTadoamuecKuX IpeBpameHdil B MOIERY-
Je adrarorcuEa OOBITHO TOABIAIOTCA HOBBIE (YHKITOHAILHBIE IPYII-
(ibl, KOTOpbHle, KaK MpPaBWiIo, NPHBOAAT K IOTEPe TOKCHIECKAX
cpoitcrs. Opmaxo, M 910 IpPEICTABIAETCA WMCKIIOUUTENTHHO BaKHEIM,
#HOTIA B mporecce Meradojumaya 00pas3yioTcs coeflMHeHmsI, o0iamaio-
wine, #ao60poT, Gojee BHIPAREHHBIMEA TOKCHYECKIMHE CBOHCTBAME. JTO
SABIEHIe Ha3hBaeTcda MeradoJIueckoir akTHBanueif, wim TOKCH(PUKa-
uneit [Apuaxos A. WM., 1975; Tyreanam B. A., Kpasuenro JI. B.,
1981; Tomosenro H. fl., Hapacesa T. JI., 1983; Parke D., 1973].
PesyabraTs MHOTOYMCIEHHBIX MCCITOBAHMII, BBIIOJHEHHBIX Kak
in vivo, Tar m in vitro ¢ HmcmoIR30BaHEEM TOMOT€HATOB M MHKPOCOM-
HBIX (DpaRnmil TeYeHW PA3NNYHBIX BHOB JKUBOTHEIX H YeJIOBEKa,
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Toabunwma 10, Comepmanme Meradoinron n  TKAMAX 1 GHOZODIIECKIX.
NIROCTAX  PA3HNUBBIX  BUOB  JKHBOTHRIX W YOJHOBCKA  1OCJHC BREICHIA MM
apararoreinon *

B mmnBOTHRIX
yesioper | MOJIOKO Moua Kan HKposs Trann

Vrsara Rd##* B, M, (meuenn)
Iprmrsara By, Bo, My, [K® M, (neuens):
Boa, KD Boy, By, WD
(1egens, MpII-
: L)
licpenena Py, Q By, adna-|M;, Bgy (me-
TORCHIOJ [1e111)
OBIII-I Mh Bl, Gl Mh Bly G! 1\’[], B], G] B|, M|, Iﬂg (uc-
YeHb, TOTKI)
Kpynusii  pora-|M; By, M; By, M, By, Ba, Gi. Gy,
THIH CROT M, (meuens,
MOYKH, CETe3eH-
Ka, HO[Mmeny-
0YHAsSE sRejaesa,
MBITITIBL )
Cpunbpn By, My, adua-|B;, M, adna-|B, By, By, My, Mg,
TOKCHKOI TORCHROI aduraTorcHroNx
(reuernn, MoK,
CONEBOIIA,
MBILITILGL)
Kponnxa M, By M, (meuenn,
HOYKH)
Mopckne CBHWH- By, M, M, (meuens)
KH
Kpsicsr B;, M, By, My, Boa, |M; B, M;, |[Bi, M; (meuenn)
Py, Qu agraTor-
CHKOI
Mpimnn M, M, M, (meuens)
ObGespAHBL By, My, P, [Py B, (meuens)
1
JenoBexr M; B, M, B, B, (meuens)

* Tlo pmammbim A. -A, Ilokposckoro m coasr, (1977): T. Campbell um coasr. (1970)
R, Dann u coasr, (1972); T. Campbell, J. Hayes (1976); D. Patterson (1976); G. Edds-
(1979); J. Liithy u coasrt, (1980).

# D — KOTBIOrMpoBatuse GopPMEr adraroKCHHOB,

UOJHOCTBIO JIOKA3anu, Y10 MeTaGoanaM a(raTOKCHHOB OCYIIeCTBIACT~
cA TPH ydYacTHH Tex ke (PepMeHTHEIX cHCTeM, 4TO M JIPYTHX KCeHO-
ouornkor [Tyrensan B. A., Kpasuenxo JI. B., 1981; Shank R., 1977;
Decad G. et al., 1979; Swenson D., 1981; Hsieh D., Wong J., 1982,
u jap.). Boapmmacrso MerafoamyecKux IpeBpamieHuii a@raToKCHHOB:
RATAJMBAPYETCHA MOHOOKCHreHAa3aMHu, JOKAIIB0BAaHHBIMA B MeMOpaHax
A I0IIa3MaTHYeCKOr0 peTHEy ayMa. B o0mem BHjle MHOTOUICIEHHBIE-
peakuUy THAPOKCHINPOBAHHA, OCYIIeCTBIAAeMble NPH YYaCTHH ITHX
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ApepMonTILIX ciereM, MOTYT OBITH TPE/ICTABIEHB! CIE/YIOMHM obpa-

N RHNADPH+H*+0, — ROH+NADP*-+H,0.
97H peakIHE MPOTEKAIOT IO MOHOOKCHT@HABHOMY THIY, T. 8. OJMH H3
ATOMOB AKTHBUPOBANINOr0 MOJEKYJIAPHOrO KHCJIOPOJa HPHCOeMHACTCA
@ cyberpary, a BTOpOil — BOCCTAHABIMBAETCA ¢ 00PA30BAHMEM BOJIBL
ARTHBAIS MONEKYJAPHOTO KACIOPOJA OCYIIECTBIACTCS B MeMOpanax
DHOMIAZMATIIECKOTO PeTHRYIyMa IpH ydactum muroxpoma P-450,
A JI0HOPOM 9JIeKTPOHOB B HTHX PEARNHAX CJHYKET BOCCTAHOBICHHBIN
NADPH [Apuaros A. W., 1975].

¢ Paccmorpum meraGonmwyeckne NpPeBPAINeHAsS OCHOBHBIX MPEACTa-
anresneii cemeiictea adaarorcnnos — By, By, Gy 1 Go.

Adaaroxenn By

Jlowannno, wro Merabonuviecersne npespanenns aduaroxcnna By
AIPH YUACTHIE MEKPOCOMITLIY MOIOOKCHIOIA3 MOIYT TpOTeKaTh 110 TH-
(y rpporemponaig n 4« non 22-M woxokenuax ¢ obpasoBanueM
agaarosennon coornerersenno My 1 Qi; mo Tany O-feMermiEpoBaHUs
o obpasonanes adaarorenna Py nyreM rEpartan@d IBoitHoil BH-
WILIoi ennan ¢ obpasopannem aduarorcnmaa Boa M myTeMm amoKcH-
jponanug B 2,3-noxokeHnn ¢ obpasopanmeMm 2,3-3nokcHiaa adraTox-

«cuna Bj. Kpome ororo, mpu yuacrmun NADPH-szasucumoir mernpo-
renasel, JIOKaJM30BaHHOI B nurosone, adaarokenn B; momer
BoccTaHapiIMBaTheA Jlo adraroxcnkona (cxema 7). Bee mepeumenen-
‘e MerabonuTel adaatokenna Bi, 3a MCKIOYEHEeM HIIOKCHA, BHIIE-
Jrensl mo nojpobno mayuensl. Bce oHEH cofiepiKar THAPOKCHILHYIO
UPYIILY I MOUYT BETYDATH B PeaRnuu KOHBIOTAUUE ¢ IIIIOKYPOHOBOI
aeenoroit, cyib(aramu win SH-rayrarmonom. 91u peakmum KaTajm-
supylores (hepmenramit Bropoit (hasn MeraboausMa KceHOOMOTHKOB —
UDP-raoxyponosmi-, eyanar- i rayrarmonrpancdepasoii.
Adpanaroxcun M, mepsbli u3 ujienTH@UIAPOBAHABIX MeTat0-
JinTos araroxenna By, 6bur obuapysmen B moixore Kopos. [iaa Gous-
WHHCTBA OMOJOIMYECKUX BHOB OH SMBIAETCA OJHHM U3 OCHOBHBIX
merabosnTop aduarokcumna By, ofmapyskmpaeMbix B MOJOKe, MoOde,
ileUeHH W JIPYTHX TKangxX. ¥ Meimeil, kKpeic u oper; aduatoremn M,
-OKCKPETHPYEMEIA C MOJOKOM, MOYOIl 1 Kexubio, cocrasiser orono 8
wwepBOHAYaNBLHO BBejennoro aduaroxcnna By [Shank R., 1977]. V no-
“pocar, nosyuasmux adgaarokenn Bi, ¢ M0Uoil M JReNULI0 BBIBOJNTCH
8 suge aduaroxcmna M; 1—3Y mexopmoit mossr [Liithy J. et al.,
1980]. Dru peamumnb GAM3KH JAHHBIM, NMOJYYEHHLIM B DKCHEPHMEH-
"TaX Ha KopoBax, opmax m Gapamax (4—9%), Ho smaumrenpmo HILKe,
“reM y o0espsin — okomo 209 [Dalezios J. et al., 1973]. Muarepecno,
9T0 y mopocar adurarorcmn M; nmosBIsiics B MoYe B MHHIMAJbHOM
awosmyectse (0,05 mrr/a) npm nocryjurennn adaaroxcmua By B kom-
sienrpanan Beero 0,4—0,9 mrr ma 1 wr maccw rtema [Tang S.-Y.
et al.,, 1980]. Moskno cormacuThes ¢ BHIBOJOM ABTOPOB O BO3MOFRHO-
“CTH ONpeJleJieHNsI 9TOr0 TOKCHHA B MOYe U JMAaTHOCTHKE aliMeH-
“TAPHBIX MHUKOTOKCHKO30B Yy JI0Jieil M JKUBOTHBIX, BBI3BAHHBIX adia-
~rokcunoM By. ITo mamusmm T. Campbell u coasr. (1970), y wenosera
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Mraamaryueckan memdpana

Cxema 7.
Iy merabonmama aduarorenun B,
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oxomo 4% mnocrynusmero ¢ nmmteit araroxcmma B BBiensercs c
mouoit B Bue adaaroxemma M;. VY yTaT, TOIYYABIIMX B TeYeHHE
14 nueit meuemsii admatorcmm By, 239% Bcex MeraGommTOB, BBHIAB-
JMEHHBIX B PasiUYHBIX OPraHax M TKaHAX, COCTABIAIM TJIOKYDPOHMIE!
admarorcmma M; [Mabee M., Chipley J., 1973]. J
OGpasosanne admarorcuna M; Kak ocmosmoro merabomura agia-
ToKcMHa B jokaszamo raxiKe in vitro B mcCIe/[0BAHMAX C M30IMPOBAH-
Hoit mepdysupyemoii fevenpio, na KyJbTypax remaronuros, gpaxmm-
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S MIKpoCOM TeYeHn pasamunpx Bupos sxmsormeix [Portman R.
et al., 1968; Unger P. et al., 1977; Decad C. et al.,, 1977; Rice D.,
Hsieh D., 1982]. Tak, B u3onupoBanHoil mep(ysmpyeMoil nedeHn KPIC
vepes 90 mum mocne spefienus B nepdysar apmaroxcuna By 35% wme-
1a00IIITOB, OTIPe/IeIAEMBIX B Jeirdn, IPHXoAmIoch Ha admarorenn M;.
MitKpOCOMBI, BEIJICJIOHIHIE M3 TeYeHn KOPOBHI, OBIIB, CBUHBH, cODAKMH,
xomsiuka 1 kpsicel, B npucyrcrsun NADPH-renepupyiomeit cucremsr,
s revermme 60 mum muxyOamwm mpempamamm coorsercrsenno 1; 0,5;
01; 34; 2,7 m 4,0% admarokcmma B; B aduaroxcmm M; [Rice D.,
flsich D., 1982].

Adnarokenn My sBisercs caMbiM TOKCHTHBIM meraboaurom ad-
aoroxenna By, B ocrpom ompite ero jleiictBHe Ha KpHIC IPUPABHUBA-
orest 1 fleiicrsmio adraroxemuna Bi, offHaxo ero MyrareHHAas AKTHB-
HOCTH 3UATATEALITO NG T COCTABIACT BCOTO OKOJIO l/l0 AXTUBHOCTI

adararorenua By, Suavureanno (npumepro B 3 pasa) caaGee m ero
aneporenos aolicrnne ua pagyasiyio gopean [Campbell T., Hay-
es J., 10701,

Aduaroremn My Mo20% 1HO/BEPIATLES BOCCTAHOBIOHIIO TPH yIac-
i epMoiton Hurosons ¢ obpasosanmem adrarorcuxona M; [Sal-
hab A, ot al,, 1977; Loveland et al., 1984]. Adunarorcnron M; wmo-
MOT OLITL TaKKe ToJdyYeH UPH OKHCIeHHN a(IaToOKCHKOIA IPH yIac-

THH MUKPOCOMHBIX MOHOOKcurenas. TOKCHYHOCTh M KAaHIEPOTEHHBIE
csoiicrsa adrarorcmkona M; He m3ydemsl.

Adpraroxcun Q; sBusercs OCHOBHBIM MerabonmroM adura-
roxcuna B;, obpadyempim in vitro TpemapaTaMm MHKDPOCOM IeUeH]
obesban 1 yenoseka [Masri M. et al., 1974]. B orammume or adrarox-
cuna My on COepIKHT THAPOKCINILHYIO TPYNITY ¥ YIIepoja, pacrolo-
mennoro n P-nogoserny quraonentenona. Ilokasamo, uro gepment-
HBIO cHeTeMnl, Karagnsupyomue otpasosanme aduaaroxcuna Q, cssi-
sanpr ¢ umroxpomom P-450, B To BpeMs Kar TIHIPOKCHINDOBAHTE
aguraroxenna By ¢ obpasosanmem adaaroxcmra M; ocymecrBiusercs
ppu yuacrmm muroxpema P-448 [Gurtoo H., Dahms R., 1979; Met-
calfe S. et al., 1981]. Tar, B MEKpocoMax, BHIJENEHHBIX W3 IEUYeHN
KpLic, KOTOPsIM BBOAMINT (herobapOmran — mEAyKTOp murToxpom P-450-
3ABUCHMOIT  CHCTEMDBI OKHCJIeHHs, — CKOPOCTH 00pasopanms aduaToR-
cuna Q, Bospacrama B 5'/y, a admaroxcnma M; — rompko B 2 pasa,
B Mukpocomax mevend Kphic, KOTODPHIM TIpeJBAPHTENBHO BBOJMIA
3-MeTHIXOMaHTPeH — WHAYKTOp muroxpom P-448-3aBmcuMoil cHCTEMBI
ORHCJICHHS, — CKOPOCTh cmHTe3a aduarokenna Q) me H3MeHSIACh,
B TO BpeMsa KaKk KoJmYecTBOo mpoiymmpyemoro aduaroxcmma M; yse-
quwaupanocs 6oanee yem B 10 pas [Metealfe S. et al., 1981].

Y pasauuusIX BUOB JREBOTHBEIX BBIABIEHBI CYIIECTBEHHEIE OTIIH-
qug B CKopocTm npespamenus aduaroxemma By B adumaroxcenm Q.
B cmereme in vitro, sraouatomeii (pagnum MHUKpPOCOM N3 IEYeHH
obespan, 32,4—52,9Y% aduaroxcnna By mpespamainocs B adrarox-
enn Q, [Hsieh D. et al., 1974; Krieger R. et al., 1975; Masri M.
et al.,, 1979]. B 1o s&e Bpemsa B cHcTeMe, COJEPIRAIICl MAKPOCOMEI M3
meveHnm Kpeic W unnuAr, B adaarokcma Q) ImpeBpamiazoch TOJLKO
coorsercreenno 1,9 u 0,06—0,149, adaaroxcmma B; [Masri M. et al.,
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1974]. Caepryer nopuepinyrn, wro oxmcaenne afuaroxcnna By » ad-
gatokenn Qp ¢ BBICOKOIT CROPOCTBIO HAGIIONANOCH I B AYTONCHIATIOM
marepunane nmevern vexosexa [Masrei M. ot al,, 1979],

Adanaroxcnu Q; snaunrennuo memee Toxemuen, uem aduIaroKcmu
13;. IIpm mcronn30BaHNHE B KavyecTBe TECT-00BERTOB KypUHLIX HMOpPMO-
1I0B er0 TOKCHYHOCTH COCTARIsLIA BCero !/is Tokemumoct: adyarorci-
ima By, Myrarenusie cpoiicrsa afraroxcmma Q) mocae ero mpejsapu-
TeNBHOI AKTUBAIMI MHIKPOCOMAMI IEUYEeHH, TaK JKe Kak M ero Kamme-
pOTeHHAss AKTUBHOCTL 110 OTHOIIEHWIO K pajyximoii (opesm, Obiim
npavepro B 100 paz memee nuipakenunimm, wem y aduaaroxcnma Bi.

Boccranosienye rapOoxemianioii rpynun wnsionenrenona adia-
roremaa Q; mpusopmr 1k obpasoparuio  aduarorenkona, Peaxnyo
rarammsupyor NADPH-sasucumiie gepmenrnt nurosomn |Salhab A,
Edwards G., 1977]. Adaaroxcuron H; momer Ouirn w0 1npojysrom
IHAPOKCHINPOBAHNA a(IraToOKCIKONA, OTHAKO BO3MOKHOCTH HTOIO 11Yy-
TH He J0KasaHa.

Admarorcmu Pj, mpoayrr geMermiuposanis aduarokcuna By,
w1 BeIfiearen m3 moun obesnan [Dalezios J. et al., 1971; Dalezios T.,
Wogan G., 1972]. On cocrasusr orono 209 o06meit BBeeHHO 10351
agumarorcnma By, llpm srom Opumro moxrasamo, g9ro admaroxcmm Py
BLIJIENACTCS TJIABHBIM 00PA30M B BHJI@ TIIOKYDOHUOB M Cyab(HaTos.
B mcexeposanmsax in vitro ¢ mpemaparaMi nevYenu T'PHIBYHOB, OBI(HI,
panysRuOit (hopesm, IBIUIAT, 00e3LAN I YEeJIOBeKRa HToT TOKeHI Onur
obHapysken Kax MEHOpHBIT Merabomur adaarorenna By [Patterson D.,
1976]. Adaaroxcun Py B 10—20 pas menee roxcmuen aduaarorcuna B
w me o0iajgaer MYTAreHHBIME cpoiictpami. liro Kamueporemmas ak-
TupHOCTH He maydena [Shank R., 1977].

Apnarorcmu By, momyamerans afmarokcmua B, cumraercs
MeTabonnToM, 06pasyoIIMes TPH YIACTAH MHKPOCOMHBIX MOHOOKCH-
reHas nevenw, OEaxko 9T0 [0 HACTOANIETO BPEMEHU HeJbL3dA CUATATD
OKOHYATENHHO YCTAHORJAEHHBIM, TaK KaKk NMeIOTCsA JaHHbe, CBHUJE-
TEJLCTBYIONAE 0 BO3MOKHOCTH mpespamenus aguarokeuna By B ad-
JrarokcuH Bga B orcyTCTBHEe MUKpPOCOMHOI (hparumu redenn n kodar-
Topos [Swenson D., 1981]. OGpasosanue aduarorcmma Bza obmapy-
JKeHO y HEKOTOPHIX TIPHIBYHOB M NTHI Kak in vivo, Tak m in vitro
[Patterson D., 1976].

Admaroxcnn Boy ne Tokcmuen, me obaajaer MyTareHHBIMHI M RaH-
UEPOTEHHBLIMI CBOWCTBAMH, HO, II0 MHEHIIO MHOTHX aBTOPOB, MOKeT
arpaTh BRKAYIO POJL B NPOABJIEHNN GHOJOTHYECKONl akTusmocTH ad-
gaTokcmHa Bi, Tak Kak Jerko ¥ mpoYHO CBA3BIBAETCH ¢ OeaKaMm W
mentugamu, Bosmopoers szammoneiicTsusn aduratokenna Bsa ¢ Oednr-
KaMH TIpejmojiaraeT o0pasoBaHme B HETPANbHOI M cXabomenoTHoi
cpesie (heHOMAT-MOHA, ANbJIeIMHEIe TPYNIEI KOTOPOTO KOBAJEHTHO CBS-
3BIBAIOTCA ¢ TEPBUTHBIME aMHHOrpyIIaMum OeJKOB M  IEITHJ0B
[Ashoor S., Chu F., 1975] (cxema 8).

B mociejtame TOABI BHICKA3BIBAETCs NPEJIMONOKEHNE O TOM, UTO
aumaTorenn Boy sABisiercs auimmp MEUHOPHBIM MeradommroM adraTok-
cuna B, oOpasylomuMcea npum ydactum MHIKPOCOMHBIX ()epMeHTHBIX
cHeTeM ¥ He MrpaloliiM BejIyIieil POl B NPOSBICHMH OMOIOrmIecKoil
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Cxema 8.
BaanmoseiicTeie - akTHBHEIX MerabonnTop aduartoxcnna B, (agprarorcuna Bza
n 2,3-purmpojmona adurarokenaa Bi) ¢ OerkaMm M HENTHAME (R=NHy).
t

(o] (o] o] o
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HO o (o} OCHga HO (e} OCHg4
é Adnatoscud B oy 2,3-Auruaposion ahnaroncuHa B '
l pH 7,4 pH 7,4
Q) )
oHe fle oHe
Y OHG
0 OCGH g
.
DeHONAT-HOHB
R=NH, | pH 7,4 R=NH, |- pH 7,4
H Q Q
~N=C
R-N-C R
-N=C
R=N=C R

H =) QCH3

Ludithopbl ocHOBAHMA

axrusuocru adaaroxenua Bj. Ilomaraior, aro B GoapmmucTBe CiIyda-
eB 3a a(unarorcmu B, 0mmO00IHO NpEmHIMAaeTcA AUTHIPORHon adaa-
rorcuna By (2,3-murmapo-2,3-gurnpporcr-aduarorenn By), mMerommii
¢ HUM HJEHTHIHHIE CHEKTPSHl MOIIOMEHYUS H aHAJIOTHIHBIM CHOCO00M
oOpasyrommit ajjysrst ¢ benxamu [Neal G., Colley P., 1979; Neal G,
et al., 1981; Hsieh D., Wong 7., 1982].

OHurupgpoxgmon afpnarorcuma By obpasyercs n3 2,3-510K-
cmpa adaarokcmua By, Yuacrue MHKPOCOMHOI dMOKCHATHAPONA3HI B
OCYIIECTBIEHUN DTOI Peakiuy JI0 KOHIA He ACHO, TAK KaK IOJyJeH-
uble AaHHEBe npormBopeduBil. G OJHOI CTODOHEI, B HCCIEOBAHMAX
in vitro me Opwi0 OOHAapysKeHO KaKOro-mubo BIMAHAA HHIAOHTOPOB
AIOKCHITHIPOJIassl, MuKiIorekcenorenga u 1,1,1-rpuxropuponanokcu-
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Jla ma yposens Jurmipojuona w 23-onokena [Lin T, et al., 1978]
C Jtpyroit ¢cTOPOHBI, TPU HCHOMLBOBATIN KYALTYPLT TeNATOIMTOR MbI-
I M KPBICHT IOOABICHHEE B KYJALTYPUILIYIO CPELY IHII0TCKCeHOKCH-
/la COIMPOBOKIANOCH BHAYNTENLHBIM Hojapienmem obpasonaims aj-
Jlykrop aduarorenna By ¢ makpomonexymamm kieror [Decad G. et al.,
1979]. Boamomuo, nporuBopednBocTh TOTY T HHEIX peaynmamn AB-
JSIETCST CHeICTBUEM CYIIECTBEHHBIX PasiMyudil B aKTHBHOCTI HIIOKCHI-
FEAPONIA3npl B HHTAWTHBLIX KIETKaxX M BLIJIETCHILIN Iperaparax Muk-

pocoMm.

HMuraapogmon aduaroxenna B ne roxenuen, mne obrajgaer myra-
reHHBIMU 1 Kamneporeinnimn cpoiicrsamu [Coles B, et al., 19801, Texr
He Memee OH Tak jie Kak u aduiaroncni Doy Momser wrparsn nejrynyio
POIs B MEXAHH3Me OCTPOTo TOReHmdecKkoro jeiicrnusa aduarorcuna By,

TaK KaK MOJKeT NMPOUHO CBABLIBATHCA € DEIKAMM KIETKI, B TOM '1HCI0
u ¢ gepmenramm [Swenson D. et al.,, 1975; Coles B. ‘ot al., 19801.

SHauNTeNBHLI UHTEPEC MpPeJCTaBIAOT Hanmbie 06 OIIpe;Ielie HIIOAL
napajie udMe MesR/y CHOCOOHOCTBIO MUKPOCOM METeNH pPasimiiniX
BHJIOB JKUBOTHBIX TIpenpamiarh adaarokcmn By B purmaponmon adua-
Tokcuna By u TYBCTBHTEIBHOCTBIO DTHX BUJOB FRUBOTHAIX K 0CTPOMY
TOKcHueckoMy peiicrsuio afnaroxcmma By [Neal G. et al, 1981;
O'Brien K. et al., 1983]. Tag, upn nukyGaium MAKPOCOM W3 TIeTeHI
KPBIC, MBITeif, MODCRUX cBHHOK M Ipiuiar ¢ aduiatorcnnon By
OPUCYTCTBAN NADPII- -TeHepPHPYIONeil cuereMpl, Kouudectno obipa: o
I0LeTocs JIMTApoAmona (B mporenTax or oﬁnu,lo KoJmIecTBa pac-
TBOPHMBIX B METAmoge MerabolmTon) coCTaBIsio )um DTUX JRUBOTHLIX
coorsercrsenno 46; 18, Gomee 99 u Gomee 99%. B 011pe11ené1moi‘r
CTETIeHH HTO COMIACYeTCs ¢ NMPHBEJIeHHLIMHE BHIIIE CBEJIEHUAMI O Ty
CTBUTEJABHOCTH K adirarokeuny Bi ykasamHbIX ;KUBOTHBIX.

Kax ysme ormeuayocs, purmapopmon aduatokcuna By mo cBomm
XIMHYECKIM cBoifcTBaM BechMa moxos ma admaroxcnn Bo, [Neal G.)
Colley P., 1979; Hsieh D., Wong 7., 1982]. IToxaraior, uro B (Imsno—
NOTMYECKAX YCAOBUAX JHIHIPOION 00pasyer JMaXbAerujiHbnl (emno-
AST-MOH, KOTOPBIL JIETKO BCTYNaeT B PEARIMIO ¢ MepPBHYHBIMA aMUHO-
rpynmaMm Genxos, obpasys mmddoso ocmopamme. IIpm arom crexTt-
padbHble XapaKTepPHCTHKI TMOXYIeHHOTO ajIyKTa MAeHTHIHE TAKOBBIM
ajgysros aduarorcuna By ¢ Gemkamm [Swenson D. et al, 1975].
Hurmaponmon agmnarokenua B MoKerT KOBANTEHTHO CBA3LIBATHCA H C
JUIK, mo B smaunrensmo menpmeir cremenu, uem ¢ Gearamu [Co-
les B. et al., 1980]. Ilpupoyia casm ero ¢ JIIIK He HU3YUeHA, OTHAKO
[PemoIaraior, ¥To mpu sroM obpasyercsa mud@oBo ocHoBaHUE MEk-
AY  alnbLIermaunIMI rpynnamMu  (PeHOIAT-MOHA M OK30IUKIMIeCKIMI
AMHHOTPYIOTaMI 0CHOBAHMII.

23-Dmokcenys adararorcmua Bj— rumoreTudeckad aKTH-
prposannas (opma aduaroxcmra Bj, ero riaBmbli KamileporeHHLIT
merabomur. Hu B ojfmom u3 pKcnepuMeHToB dHOKCH[ ajrarokemua By
¢ OBUT BEITIENEH W [{0 HACTOAINEr0 BPeMEeHH ero He y/aloch novxytmrr,
CHHTETHIECKAM IIYTEeM.

Brepsoie mpepimomnoskenne o MerabommuecKoii aKTHBAIUI a(b.na-'
rokcunos By, G; m M, 3a cuer 06paaonamm COOTBETCTBYIOIAX BIIOK-
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enop  (kaw Hro OLLIO JOKA3aHO JUIA JIPYTMX KaHIEpOTeHOB) BEICKA-
sasma R, Schoental (1970). B jpaapmeitmem ObIIM IOJYYeHBl KOCBEH-
[be  JIOKA3aTeJNLCTBA  BO3MOJKIOCTH  00pasoBaHMS B OpraHmaMe
2,3-amoxcuzos adaarorennos. B uacrmocTH, mMOKasaHo, uTo HETOKCHT-
mnii s Salmonella typhimurium adnaroxemn B, B mpueyrerBmm
mipocom u3 nevenn kpuic 1 NADPH-renepupytomeit cuereMsr B Te-
genne 2 MHH npuBojMa K rubemt mourn ncex Oawrepmii [Garner R.
el al., 1972]. Ha aroit sxe mojienn Gpimo jlokasano, 4To, Kpome adaa-
roxcnna By, adumaroreun Gy m eTepHrMATONUCTHH Takike 00pasyiorT
Gonee arrupisie MeTafoanmTLI NpH MHKYOATME WX € MHKPOCOMAMIL
HEYCIT KPRIC, B TO BPeMs Kak 2,3-IMrmjponpouspojnsie aduarorcn-
“won By n Gy, admarorcuns By u Gg, a mamme momyamerams adra-
voreuna By, agurarorenn By, maske mocsie mukybammm ¢ mpemaparaMu
MIIKPOCOM IIEUOHIT HE ORABLIBAJIN TOKCHYECKOro JIGICTBHA Ha Oaxre-

P, AQIOTITILIe. Pesyanrarn OLu oaySeHL Npu MCIoJbL30BARTT
MIKPOCOM MO HOUOHN JIPYIHX BIJIOR JKUBOTHEIX  (MBIIeil, MOpPCKHX
CRUTOK, XOMAUKON, pajly2sioli iopean),; a TaKke 13 TeTeHH TEIOBE~
. R Gaenor (1973) ynanoen noayunrs sKenepuMeHTaIbHbIE T0KA-

SATEALCTHA 1 HOJLAY 1010, Y10 00pasyoIimiics aKTHBHEIL MeTaGoumT
adrarorenua By npejeraniser coboit daekTpodUabHENT pearedT, cro-
COOHLUT ¢BABHIBATLCA ¢ HMYKIEMHOBLIMI KUCIOTAMI U B MeHBIIei cre-
(eI ¢ HOJNHYKICOTH MM,

ITozxmee D. Swenson m coasr. (1975) cmmresmposamm 2,3-auxi0-
puy aguarokenmua By m MCmonb30Bagu ero B KavuecTBe pPeaRI[MOIHO-
cnocobHOit Mojenmu 2,3-snmokenzia aduarokenma B, Jlmxmopmp mmen
DAERTPOPIIBLALIE aTOM Yraepoja BO 2-M TNOJOKEeHHH, TaKk e Kak I
UPEJIONATAeMBIIT HIIOKCHT 00/a/jall BHIPAKEHHBIMI KaHIePOTeHHbIMN
u myrarernnivie esoiicrsami. Om ciabo pearmpoBai ¢ aMITHORHICIOTA-
MIL I YKIEOTH/IAME, 10 AKTHBHO 00pa3s0oBHIBAI KOBAJIEHTHO CBA3AH-
HLIe AJIYKTEL KaK ¢ HYKJIeMHOBLIMI KHCJIOTAMH, TAK W ¢ Oegramm
[Fahmy M. et al., 1978]. K xocsemEEIM, HO J0CTATOYHO YOeTHTENE-
UBIM JloRazarTelberBaM cymiecrsopanms 2,3-snokenma adaaroxcnna By
OTHOCHTCS Takyke odHapyskenye aurmapopmosna adaaroxcnna By B Ka-
gecrse merabonura aduiatoxenna B mpm ero B3aumoJeiiCTBUM ¢ MUK-
pocomuniMu mMonooreurenasamm [Lin J. et al., 1980]. Cuexyer yuecrs,
9TO MMEHHO JIMIHAPOJAMOJ AOIBKEeH OBITH MPOJAYKTOM TIHIAPOIN3a DIIOK-
cala aduaroxcuna B, Hpome sroro, jmurmppommon aduaroxcmua By
Obur BHIJEJNEH KaK HPOJAYKT IWJpPOiH3a ajjykros adguaaroxcmaa By
¢ uykaemHoBbiMm Kucaoramm |[Swenson D. et al, 1973, 1974,
1977].

Cama crpyxrypa OCHOBHBIX aiyKToB aduarorcuna By ¢ mykmen-
HOBBIMHI Kucjgoramu (cM. cxemy 8) CBHETENBCTBYET, UTO OHH IOJIK-
HBl 00pA30BLIBATHECA B De3YJNbTaTe PEAKINI, OJHUM 73 KOMIIOHEHTOB
KROTOpPOil ABJIseTcsa dnoKew. B monbgy 5T0ro CBUETENLCTBYET H TO,
Y10 CTpyKTypa ajjiykra adaaroxcmua Bj ¢ HYyRIeMHOBOH KHCIOTOI,
BBIIEJIEHHOTO 1TOCTe MUKPOCOMHOTO DIIOKCHAMpOBauns afuraTrokenmua By,
AeHTHYHA CTPYKTYpe ajJ[yKTa, MOJXYYeHHOTO B Pe3yibrare XAMHIIe-
CKOTO HTOKCHMPOBAHUA TOKCHHA TIPH YYACTHH M-XJIOpHAAOeH30MHOIT
gucaorst [Lin J. et al., 1977; Martin C., Garner R., 1977].
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Bonpunmerso meeneopamuit GLUI0 HOCHANENO UAYUCIIHIO c1oco0-
HOCTH MOHOOKCHIeNasHOM CHCeTeMbI DHJOTIIASMATHICCKOTO PeTHRYIyMa
akrusuposars aduarokenn By, Ojuarko npu 91oM BOSIHKAeT BONpPOC
0 TOM, KaKUM 00pasoM DTOT HPEeJnoiaraeMblil BECLMA KOPOTKOKIBY~
it smorcmyy aduarorcuua By yemesaer JOMTH 0T MeCTa CBOEro
00pasoBanysg B DIOMIAZMATHUECKOM PETURYIyME 0 MecTa JeiicTsusm
v szipe. B aroM murame mpejicraBisioT MHTEpeC Janubie 00 yIacTHI
J/IePHBIX KoMmouHeHToB B Merabonmsme adaaroxcmua By, Tar, noxa-
3aHO0, YTO0 KUHETHYECKNE mapaMeTpsl MOHOOKCHIe Aol CHeTeMBI MUK~
pocoM M sIep ovenn OJMBKM I sjipa meveni’ Kppic crnoco0Hsr mera-
domusmpoBarh adaaroxcnn B Kaxk n Menee Tokenvunne, rak v B 0onee
AKTHBHBIE Ccoejmuenus:, Kopajyentno cpsspinaonmecs ¢ JIHK [Va-
ught J. et al., 1977; Guengerich 15, 1979; Yoshizawa ot al., 1981].
Vimerores Tawike oT[eibHBIe cOOOmeHUA 00 00pasoBanmn aKTHBIOI
auerTpodmsHoit hopmur aduaarokenna By B mporecce ero mukybGaiinm
¢ MUTOXOHAPUAME fevenn Kpbic. MUTOXOHAPHATHHAS MOHOOKCHTEHAS-
Hasg CHCTeMa, JOKaJM30BamHas TJIABHLIM 00pasoM B MaTpHKCE MHTO-
NOHJPHIT ¥ axrmpupylomas aduarokens Bj, obmapyskema TOJBKO B
rieuenu m moukax. I[locie muRyfanmu yaanoch BBIJIENUTH Al yKTHL
aduaroxcmra By ¢ muroxonppuansusivu PHI (o 55% obmero ®o-
jqugecrea obpasopamnbix ajykron), Gearamu (25%) u JTHK (15—
209%) [Niranjan B., Avadhani N., 1980a, b].

2,3-Inoxcuyy aduarokenna By sBasercs ouenn peariuonnocnocos-
ObIM coejlmHenweM. BsauMopmeiicTBysS ¢ BOJOI, OH MOJKET JEI'KO M,
TO-BUAHMOMY, 0e3 yYacTHs DIOKCHIHAPOIA3Bl IPEBPAIaThC B Ji-
rujpopuon aduaroxcuna By, O MOKReT 10Beprarhes JETOKCHKAIMM
m nyrem Komwsloraumm ¢ SH-rayrarmomom. Ilpm srom rayrarHon aB-
JAACTCA eJUHCTBEHHBIM HIBKOMOJEKYJIAPHBIM COEJMHeHNeM, ¢ KOTO-
PHIM DUIOKCH[ AKTHBIO pearupyer ¢ obpasosammeM 2,3-AHrHApo-2-
(S-rayratmonmn ) -3-rujpokcu-adaaroxcun By [Moss et al,, 1983].
Peaknuio Rarammsupyer rayrarmontpancepasa [Degen G., Neu-
mann H., 1978; Lotlikar P. et al., 1980]. B ryasrype remaronuros
KPBICc YMeHbIIeHUe BHYTpHKIeTounoro yposus SH-rayrarmoma co-
NPOBOKANOCH yCHIenueM obOpasoBamus ajjyrros aduaroxcmua By,
a cummenue copepsranusa SH-ryrarmona B mevenm Kpbic, BRI3BAHHOE
QHATIIIMANIEATOM, CONPOBOKIANOCH BRIPAZKEHHBIM TIOBBIIIEHUEM Tema-
rorokemueckoro Aeiicrsms agaarokcuna By [Mgbodile M. et al., 1975;
Decad G. et al., 1979]. B 1o sxe Bpemst B ombITaXx HA Kphicax, IBITI-
JsTax M KpPOoAuKax Ha0Iolanoch CHIZKeHHe TOKCHUECKOTO JeilcTBHA
amarokeuna B mpu seejienun sxumporusiM SH-rayrarmona, mucren-
ga, a TakKe BeNIECTB, yeHamBawomumx cupres smjporennoro SH-rayra-
riiona B nevenu (gemobapdurama, HUTpPATa CBHHIA MIM XJOPHiA
gobansra) [Corongin F., Milia A., 1982; Ademoyero A., Dalvi R.,
1983; Dalvi R., Ademoyero A., 1984]. Becbma Baskno, uro rayratuoin
M JIPyIEe THOJOBLIE COEAMHEHHA MpPeJOTBPALlaIn aKkTHBaIio adra-
rokerpa By in vitro m npEBOJMIM K TIONHON mOTEpe ero MyTareHHOil
akrupnocrn [Friedman M. et al., 1982].

Inoreny admaroxcuua B BaammojeiicTByer ¢ HYKIeOHILHBIM
yiacrkamm Mojekyn JIHH, PHK u Genkos, uro NPHBOJAT K TeM
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OUONIMITTECKIM HAPYITEHTAM, KOTOPBIEe JIesKaT B OCHOBE TOKCHYECKO-
70 1 riasnniM o6pasom Kanmeporennoro eicrsus. Ciemxyer 0TMETHTH,
910 B oTIEYEe OT Apyrux axkrumBEEIX gopm adumarorcmma By (adma-
roxcuia Boa M JHMADOAHOIA) SUOKCH[ 3HAYHTENHHO AKTHBHEe ara-
Kyer HyKaemHoBble Kucaorhi, wem Oeaxu, Hampmmep, » omsitax ma
Kkpricax obmapyskeno, uro adguaarokenn By ¢ PHR u JJHK cessnina-
erca B 6—20 pas mnrencusuee, vem ¢ Geaxamu [Swenson D., 19811,

ITpm s3ammopeiicrenn 2,3-snokcusa agaaroxkcuna By ¢ [JTHR axex-
rpodmabuniit C-2 pnoxenja Berymaer B Peaknuio ¢ HyRIeOPIILHBIME
yuacrramu momerydist [IHH, B vacrmoctu ryanmua u agennna. Meneo
BOPOATION TIPEJICTaBIAETCA BO3MOKHOCTL B3AUMOJIEHCTBISA HIOKRCHIA
¢ NEePBHYNBIME aMHHOIPYIIIAME aMuHOKMCHoT, [lokasaHo, 4To Kaw
in ¥ivo, Tak ¥ in vitro OCHOBHBIM aJIyKTOM agmarorcuna By ¢
HYIJICHHOBEIME  KHCJOTAMI  SIBISIOTCS 2, 3-7uruipo-2- (ryan-7-mi) -3-
rigiporen-adaarorenn By (exoma 9). Va Mumopusix ajiykros mjen-
mapponan 2.8 ewpo-2- (N gopmumr-2,5,6-rpramuno-4-oxcumupu-

su-Nann) -dormiposen-aaarokenn By, Koropsii B oramume ot
OCHOBIOIO AJULYICTN 1 eaaboKRNenoil epejle Jerko THAPOIn3yeTcs ¢ 00-
pasopammenm ucwiposnona (em. exemy 9). OcHOBHOI ajyIyKT cocTas-
ager 1o pasnsiv Jamsive 01 60 jo0 909% obmero koxmuecTsa 00paso-

s ajyrros aguaroxcnna By ¢ HykmemHOBOi Kuemoroir. Omma-
10 Jlasse npu HesHaumrexpnom uamememmm pH cpensr B Imesoumyio
CTOPOHY TIPOMCXOJAT PasphIB MMUJA30JBHOrO KOAbla ¥ 00pasoBanme
MHHOPHOTO Kommomenra. [Ipyrme amaykret adaaroxcmma By ¢ myx-
JIEMHOBBIMHL KHCJIOTAMH, B TOM YHCJe M TIPOAYKTHI €ro peaxium ¢
agennaom me maydens: [Martin C., Garner R., 1977; Lin J. et al.,
1977; Essigman J. et al., 1977; Croy R. et al., 1978; Garner R.
et al., 1979; Autrup II. et al., 1979, u ap.].

Hpejnonaraor, uro ajyiyrrer anoxenga adurarorenna By ¢ Genxa-
Mt 00pasyioTes B pesyJabrarte ero B3aHMOJEHCTBHA ¢ TePBHIHBIME
amunorpynnamu (¢ obpasopanmem muddosa ocmopanua), a B HEKO-
TOPLIX ciydasnx — B pesyabrare peaknun C-2 smoKcHia ¢ KHCIOPOJIOM,
cepoii mermonnma m uerenna mwim N-3 u N-7 ruernguma [Swenson D.,
1981; Hsich D., Wogn J., 1982].

Ileppuunsie ajryrrsr adgaaroxenna By ¢ [IHK B dusmorormueckmx
VCIAOBUAX SBIIOTCS HECTONKMME coejinmenusaMu. B skenepmmenTax
in vivo u in vitro ma Kyaprypax KIeTOR M TRameil IIOKa3amHo, UTO
yiie B TevyeHme IEPBLIX 24 U IPOHEXOAHT 0cBOOOYKIeHHe OGOIBIIel
gacrn JIHK or aduaroxcunos By m Gy [Autrup H. et al., 1979; Gar-
ner R. et al., 1979; Wang T., Cerutti P., 1979, 1980]. Ilepuox mouy-
U3 ocnopHoro ajyiykra adguarorenpa By ¢ JIHK B nevenu xpnic
n Ryxaprype (uOpoOnacTon OHI OJMHAKOBEIM M cocraBiasa 12 u
[Wang T., Cerutti P., 1980; Groopman J. et al., 1980]. B xyasrype
TRauu OpoHxa ¥ TONCTOIl KMIIKH UejoBeKa jajke depes D JiHeil mocae
BosjleiicTea adurarokenna By meroropoe ,KOIMYECTBO ero 0CTaBagoch
epssannsim ¢ JHK [Autrup H. et al., 1979]. Boasmoit nnrtepec BHI-
SLIBAET BONPOC, 3a CUET KAKMX pPeaKIHil OCYIIeCTBISAETCA BHYTPUKIE-
TOYHBIE pacnaf ajuykros. Ilpenmonaraior, 910 HT0 cnoHTAaHHO mpOTE-
Ralolliie peaklMH: BO-IEPBBIX, peakiuu 00pa3oBamus 2,3-HrHIPO-2-
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(ryam-7-mn)-3-rupipokcuadrarokcuna By m  aryaHuHOBOTO ydacrKa
JHHK; Bo-BTOpBIX, THPOIUTHIECKOr0 PACKPHITHA WMHIA30IEHOTO
KoABIla ryanmma m oOpasopanua Gonee crabmuabHOro 2,3-IMrEpo-2-
(N® - gopmmr -2,5,6 - Tpuamuno-4-oxcumupuMam-N-m1 ) -3-rupor-
cradnaroxcnua By m, B-Tperhux, 00pasoBaHEs ANrHApoANoNa adira-
roKkemna By m BoccranmoBaenms ryammmosoro ocrarka [Wang T., Ce-
rutti P., 19801. e

73



Y wpuic » revenne 48 u mocae ssepenma adarorcmma By ¢ Mmo-
wolt orerpernpyercst 2,3-murupo-2- (ryan-7-mi)-3-rujipoKcu-adraTox-
ot By » xommuecrse 30—409 cymmapmOro ypoBHS ajaykroB adaa-
rokenna By ¢ JIHK B nevenn [Bennett R. et al., 1981].

Taknwm o0pasoM, NojyvYennbie HKCIePHMEHTATLHEIE JaHHbe CIy-
srar yOeMTEALILIM JIOKA3ATeNBCTBOM B IIOJNB3Y BAYKHOH POJH KOBa-
JAeHTHOTO cpsapiBanua 2,3-prnokcHia adaarokcmaa Bi ¢ HYKIe@MHOBEI-
MH KHCAOTAME ¥ OelKaMH B NPOSBICHHN GHOTOIMYECKON aKTHBHOCTIH
aduaroxenna By.

AQuaroKeaKox— IPOAYKT 06paTHMOro BoccTaHOBIeHHs ad-
Jdarokenna By, KaTaam3mpyeMoro JIOKQJM30BAHHON B I[UTO30I€
NADPIH-saBucumoit jerujiporeHasoit. B MHOTOYHCIEHHBIX HCCIEJ0BA-
HIAX T0Kasano, 4ro (HepMenTHl INTO30]A MeUeHH HeKOTOPHIX BUJIO0B
MAGKOITAIONINY, nIui 1 pul aKrusHo BoceranaBauBaoT adrarox-

et By onoaguirorenson [Sathab A, Edwards G., 1977; Shank R.,
1077; Lovelend ot al,, 10841, Z. Wong un D. Isieh (1978, 1980)
JSORABAAN, W10 MO0 aanToRenKoN  ABITeTCs OCHOBHBIM MeTtafo-
grom aduiarorenun 1w nuaame kposn Kpeic. Y KHBOTHBIX, OTIIH-
WAIOMLIS G MOLITOH Synersrennnocrsio ® adrarokemay By (obess-

g I Mptodt), aduiaTokenKkon B 1uIasMe KpPOBH He OOHAPY/KHBAETCHA.
Iipenpaenne adaarokcnna B; s adgaarokcuron nabmofaercs ¥ Hemo-
CPeCTBEHIO0 B KPOBM PasiMuubpIx RUBOTHBIX. Tak, B KpPOBM KpHIC,
MBIIIeH, XOMAYKOB M MOHIOJBLCKON IMecYaBKM MOKEeT OCYINeCTBIATELCSH
HITeHCUBHOE B3amMompespamenue aguarorcmua Bi B aduarorcmron
i maodopor. OfEako B KPOBE MOPCKHX CBHHOK, 00€3HSH M HeJOBeKa
OTH PeaKiil MpoTeRA0T HA OYeHL HH3KOM ypoBHe. Peakrrms B3ammo-
upespaleng sapuent or epMenHTon, He 3aBMCHT OT I0Ja KABOTHHIX,
HO € YBEAMUEHNEM HX BO3ZPACTA OTMEYAeTCA BBIPAYKEHHBII CABAT pe-
anin nocropomy obpazopanua aduraroxcmua By, Yceramosmemo, uTo
psanMonpespamenus afaarokena By — adraTorcHKRoON MPOHCXOAAT B
spurponurax [Kumagai S. et al., 1983]. IIpm arom crocoGHOCTH XKpoO-
$11 K Meraboimmieckomy npeppamenuio aguarokcuaa By B adumaTorcn-
KOJ B BHAYMTENLHON CTEMEHH OMPEJeNsAeT ero TOKCHIHOCTE.

T, Eisele n coanr. (1982) ormermam moBeIIeHHYI0 CHOCOOHOCTH
BEePMEHTHBIX CHCTeM Ieverd KPOJMKOB M pajyskHoil (openm mpenpa-
niars aduarokenu By B aduaTokcHroN, a TariKe OCYINECTBIATH peak-
muo u B OOparHoM Hanpasnenuu. Ilomaraior, 9T0 9TO ABIAETCA Of-
HOii 113 BeIyIINX IPHYIH BEICOKOM TYBCTBHTENHHOCTH YKazaHHBIX BH-
0B semBornbix k aduarorcumam. OOpasosamme adaToKcmKoma M3
agmaroxenna By mabaiofanm B roMoreHaTax JIeTRUX MBIIIe M KpEIC,
Ji0 He o0mapy/KMBajJM B roMorenaTax ITle9eHH JTHX RHBOTHEIX [Eme-
role G., Thabrew M., 1981]. B nonnsy mpejimosoKenns 0 3aBHCHMO-
CTH UYBCTBUTENLHOCTH JKHBOTHBIX K, TOKCHUYeCKOMY Heiicrsmio adia-
TOKCHHOB 0T HMuTeHcupmocTH peaknum aduarorcmn B — agmaroxen-
KON CBEJIETENLCTBYIOT M Janmnnie, nmomydenmnie P. Billings m coast.
(1982). Onm noxasamu, uro Kaerxn remaromsr xpsic FAO-1 B 50 pas
fosee VYBCTBUTENLHLI K JeifecTsHio adarokemma B; mo cpaBHEHMIO
¢ waerkamu remaromsr Kpsic FU-5. Ilpm srom ocHoBHEIM MertaGomm-
rom adrarokcnna B, B wierkax FAO-1 6mur aduarorcmkor, a B
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raerkax FU-5  wommuectso oOpasylonerocs  aduiarokenkona 6G5u1o
HOBTHATHTeNBHBIM.

Rax yme ormevanoch, alhuaroKCHKOM JEIKO HPERPATIACTCS BHOBL
n auarokcnna By, Peaknmio Karaaumsupyior MHKPOCOMHLIe (epMemT-
ubie CcHcreMsl, He BRaovaomme mmroxpom P-450 [Salhab A., Rd-
wards G., 1977]. 9ro BzammonpeBpaienue jaer OCHOBAHUE MHOTMM
HCCIeI0BaTeSIM pPaceMarpuBaTh a(uaToKCHKoN Kak pesepsuyio ¢op-
sy aduraroxenna By B opranuame. *

AduarokcuKox MuAyIHpyer paspuTHe ONYX0Jeil HeYeHH y Kpbie

1 pajymuaoit hopean, odiajaer MyTarenioi ARTHBHOCTHIO; HO B MeHb-
nieit cremenn, vem aduiarorcuit By, 1iro remarorokciieckoe jeiicrsme
Ha OofHONHEBHBIX InuuAT B 18 pas cuaabee, vem y aduaroxcuna By
[Shank R., 1977; Schoehard G. et al., 1981; Nixon J. ot al., 1981].

Basgmo, wro €mocoOGHOCTE OpraHmM3Ma JRHBOTHBLIX Ipespaiiars adua-
rokenn B; B aduiaroKemkom KoppesHpyer ¢ HX UYBCTBHTEIBHOCTHIO
KAK K OCTPOMY TOKCHYECKOMY, Tak M KaHIEepOreHHOMY JleicTBuio ad-
marokcnua Bj. B ceasu ¢ atmm D. Hsieh u J. Wong (1982) nase
HpeJiIaraloT MCIONb30BATh IIOKA3aTeldb WHTEHCHBHOCTH 00pa3soBamusi
ajpmaroxcukosa m3 aduaroxcnna B mpemaparamu medemm in vitro,
a TarKke COOTHOIIEHHE KojmuecTsa obpasylomerocs adiraToKcHKona K
ronmgecTsy obpasymomerocs aduarorcuna Qp mam BoJOPACTBOPAMBIX
MeTabOoJUTOB I OLEeHKH UYBCTBUTEJILHOCTH BHJA JKHBOTHHIX K OCT-
pOMY ¥ KaHIePOreHHOMY JeucTBHIO apaaTorCuion,

Adaaroxenn B,

MeraGomusm aduarokcupa By mM3yUen 3HAUNTENHHO MEHBINE, UeM
serabomusm afararoxcura By, Ilpm rmapoxcunuposasmm aroma yrie-
poia B 4-m monoskemmu u3 aduarokcmna Bs; ofGpasyerca admarox-
cug Ms. 910 npespaiieniie OCYIIECTBIAETCA B IEUYeHH IPH YIACTHH
Tex ke (JepMEHTHBIX CHCTeM, KOTOPHE KaTaju3mpyloT IHAPOKCHIHpPO-
panme afuaroxcmua By o adaaroxcumma M; [Schabort J., Steyn M.,
1969; Roebuck B. et al., 1978]. i

B moue Kpoic Ovur sesBaen aduaroxcnm Boa B KommdecTBe, €O-
craBasiomem 89 mrejenmoit nosel aduaroxcuua By, B To ke Bpemsa
obpasoBande proro MeraboumTa in Vitro MEKpPOCOMHBIME (hepMEHTaME
neueny OBLI0 He3HAYWTENBHBIM, B pearmuil npaMOro THIPOKCHIAPO-
paHms aguarokcuna By B mosnosmenmm C-2 yvyacTByer MHKPOCOMHBIIA
unroxpom P-450 [Dann R. et al., 1972; Roebuck B. et al., 1978].
O0mapy:KeHo, 4T0 IETOmIA3MaTnIeckue (DepMEHTHI NEUYeHH KpPOIMKOB
W TTUI[ CIOCOOHBI BOCCTAHABIHUBATH KapOOHWIBHYIO TPYHOOY IHKIO-
neurenoHa aduaroxcuna B, ¢ oOpasopammem 2,3-muruapoadaToKCH-
roma. Ilomarawor, 4r0, MO-BHEMOMY, 8TH ke (DEPMEHTHI KaTajlusupy-
10T aHAJOTMYHBIe peaknmu Boccramosienus agumaroxcmmos By, M;
i1 Q. Boamossmocers npeppamenusn adaarorcnua By B adpmaroxenn B,
nmoKazaHa in vivo y Kpeic m in vilro B roMoreHaTax Tie9eHH YTAT
[Swenson D. et al., 1977; Roebuck B. et al., 1978]. V xpsic B meve-
un oxoso 19 seejennoit mo3sr aduaarokcnua By mojasepranock Mera-
(omTecKOMy IpeBpauleHWio B auaroxcmu Bj, B To BpeMa Kak B
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NOUeNn yTAT KoAHYecTBO 00pasosanHoro afaaroxcmuea Bi cocrasmamo
2—8%. Boamomusie nyrm MmeraGonmsma adrarorxcmma B morasamsl
ma cxeme 10.

Aduarorenant Gy n Gy

I'njiporenymponamme adaaroxcnna Gy 3 momomennmn C-4 ¢ obpa-
soparmem aduarorenna GM; mpomexopur TakKe IpH YyIaCTHH MHK-
POCOMIILIX  MOHIOOKCHIenas, KOTOpLIE KaTaJIKaKPyIOT npeppamenne
aduaroxennos By 8 My m By 8 My [Patterson D., 1973, m np.] (cxe-
ma 11).

Adumarorenn Goy, moayanerans aduarorcmma Gy, ofpasyerca B
pesyianrTaTe ero rujparanum, tak jke Kak admaroxcmu Bg, w3 adura-
Toxeuna By, opmaxo sror merabomnr mayuem memocrarodmo [Patter-
son D., Roberts B., 1970]. A¢naroxcmarr GM; 1 Gga MaTOTOKCHIHEI
¥, BEPOATHO, He MrpaioT CKOJbKO-HEOY/H CYIIECTBEHHOHR POIM B IPO-
SBJIeHHE Kamieporensoro peitcrsus afmaroxcmpa Gi. Ommaro mpep-
nonaraor, uro aduaarokcuu Gy amamormamo afuarorcumy Bsa mo-
JeT CBA3LIBATLCA ¢ Oeaxamm ¢ oOpasopammeM Imd)(HoBa OCHOBAHIUA.

I'mmorermueckas axrusras gopma adaaroxcuna Gy—2,3-smoxrcu
a(praroxcmna G — ne Gpura BHIjleleHa MM TTOMYYeHA CHHTETHTECKAM
ayreM. JlokazareqbcTBa ee CYIIeCTBOBAHWSA, TAK JKe KaK M B CIydae
2,5-onorcnpa  aduaaroxcmna Bj, BETeRAOT M3 CTPYKTYPHL aIyKTa
aduarorenma G, ¢ UK, momyvensoro xax B peayiabrare MeTaboim-
vecKoil axrmpanmm aduarokcmma G; MEKpOCOMAMHE TIeYeHH, TaK M
nocye ero SMOKCH/IMPOBAHUSA ¢ IIOMOIIBI0 M-XJIOPHAXOEHB0IHON KHC-
morsr [Garner R. et al., 1972]. Boamoskmo, dro 2,3-smokcup adira-
Tokeuna (G MOKeT CHOHTAHHO NPeBPAmATHCS B AHIHAPOAMON adua-
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Cxema 11,
Iy meraGonmama adurarorennn Gy,

HO o ) OCH3z - e} o CoHy

2,3-Ononcua adnatoncuia G
Adnaronons GM Adnaronons Ggy '

rokemna Gy, mo Takoit Merabommr moxa me prijienen. Jlomyexraror, wro
B HeKOTOPBIX cayvasx aurmapopmon aduaroxcmua Gy npumumaior sa
nomyanerans afaaroxcmaa G; — aguaroxenmn Gog, Tax KaK onma BECH-
Ma OMM3KE IO CBOUM (PUBHKO-XHMMUYECKHM CBOMCTBAM M AKTHBHOCTH
[Swenson D., 1981]. M3 Bo3MOKHBIX agIyKToB 2,3-dmoKcmua adua-
rorcuaa Gy ¢ HYKIeMHOBEIME KHCIOTAME IIOKA HAEHTH(DAIUPOBAH
MU OfHH — 2,3-uruipo-2- (ryas-7-mn)-3-raapoxcu-agaarorenn Gy
[Garner R. et al., 1979] (cxema 12).

MeraGonnam ajnaroxcmra Go mpakTmieckm me msyven. Cymecr-
BYIOT BKCHEPUMEHTAJbHEE JOKA3aTeNbCTBA MeTab0MMIecKoro mperpa-
menus adaarokemna Gy tomsko B afumaroxens GMp (cxema 13)
[Patterson D., 1973].

CrepurmaTonucTHH

CrepurmMaronmerus, ABIAIONMIACA IpeAlIecTBeHEAKOM adraToxrcH-
ma By m OfHEM U3 OCHOBHBIX BTOPHYHBIX MeTa0OMHMTOB HEKOTOPHIX
BHJIOB MEKPOCKOOMYECKNX Ipu0oB W 00gaaloniuil BHPAsKeHHBIMHE MY-
TATEHHBIME ¥ KaHIEPOreHHLIMHI CBOICTBAME, TAR ’Ke Kak H adraTox-
cor B; mosker mojiBeprarhesa Mera0oNmIECKOil aKTHBanuE® ¢ 06paso-
BAHAEM COOTBETCTBYIOINEro BIOKCH/A. Briesren m maeHTH(OUIEDOBAH
ocHOBHOI amaykr crepurmaronmernaa ¢ JIHK — 1,2-marmppo-1- (ryas-
7-ux) -2-rupporen-crepurmaronuerays [Wogan G. et al., 1979; Essig-
mann J. et al., 1979] (cxema 14).

Urax, Mpr pacemMorpenm nmyTd Mera0oiamsMa OCHOBHBIX IIpeJiCTa-
BaTeNel cemeiicrBa aduarorcuuos. Ciefyer IOZIEPKHEYTH, UTO IPH
yIacTHH MHKDOCOMHBIX (JEPMEHTHBIX CHcTeM (IIaBHBIM 00pasoM me-
UeHH), a TaK/Ke B OT/@JABHBIX CiaydJasx m (pepMenToB muTo3o0iss, ad-
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5 Cxoma 14,
BaamrojieiicTeie cropurMaTomneruia ¢ My KI0monuMi KueaoTaMm,

(o) (6} OCH 4

CrepirMaTouncT 1,2-D00HCHA CTOPHIMATONCTHNA

OH
HQ
(0]

i ) ocHs OGH
N 3 N 3
HN \ HN
NS N
HN N N H,‘,N N
2 1
JAHH (PHH)

1.2-Aurnapo-1-(ryan-7-un) -

Anaywt crepurmatourcTui— AHH (PHH) 2-rMAPOKCH-CTEDHIMATOUHCTHH

JATORCHHBI MOTYT TOJ[BEPraThes THAPOKCIIMPOBANNIO W BOCCTANORIE-
U0 ¢ o0pazoBaHmeM MeHee TOKCHYHBIX MerabonnTon — aduarorcu-
nos My, Py, Qi, B2a, Mg, Goa, GM; m adpraroxcurona. 1m Ke MHKpo-
COMHbBIe MOHOOKCHT@HA3BI MOTYT aKTHBHPOBATH afmaroxcmmsr Bi, G
U CTePUTMATONMCTHH ¢ 00pasoBaHmeM COOTBETCTBYIOIIHX BDIIOKCHIOR.
Hecmorps ma nuskyo TokcHIEOCTL aduarorcuuoB Bsa, Goa m mmrmj-
ponuona aguaaroxcuna By, GOIBIIIHCTBO aBTOPOB HOIYCKAIOT, UTO DTI
BeIleCTBA MOTYT HIpaTh BA/KHYIO POJH B IPOSBIEHAU OCTPOTO TOK-
eudecroro jeitcrsus ararorcunos By m Gi. Admaroremron pacemar-
PUBAIOT KaK cBoeoOpasmylo pesepsHyI0 (popmy aduaroxcuna B, mu-
TeHCHBHOCTL 00pa30BaHmg KOTOPOIl MOKET CYINECTBeHHO BIHATH Ha
TPOABIEHIE Kak OCTPOI0, Tak M KAHIEPOTeHHOro JeiicTBma adiraTor-
cmBa Bi. U, maxomern, smokcmpsr aduaroxcmuos By, Gi m crepurma-
TOIMCTHHA PACCMATPHBAIOT KaK BasRHeNIINe MeTaboauThl adiraToKcm-
HOB, OTBETCTBeHHBIE 34 UX RaHIEPOTeHHOe JelcTBHE.

IIpupaBas wmckmoUHMTE BPHOE BHATEHHE IIOCIAEIHEMY IOJOMEHHIO,
mpUBeeM JIOKa3aTeJILCTBA B IONB3Y CYIIECTBOBAHES 2,3-dMOKCHIA
aduarokeraa By kar ejmmcrsenHoit Kammeporemmoit $OpMBI dTOTO
tokcmua [Swenson D. et al.,, 1977; Swenson D., 1981]. Bo-mepsrix,
TpeAmoJaraeMslii  YmoKcH 00ajaeT XWMHYECKAME (dIeKTPOHIS-
IOCTH) M OHOJOrMYeCKMMI (MYTareHHOCTH) CBOMCTBAMMY, IPHCYIIAMK
GoxpnmucrBy Kamneporenos [Miller E., 1978]. Bo-sropsix, cymecrey-
€T IpaMas KOPPerAnys Mey MHTeHCHBHOCTBHIO KOBANEHTHOTO CBS-
SLIBAHUS DIOKCHJA C HYRIEHHOBRIME KHCJIOTAMHE B PA3IMIHEIX Opra-
Hax JRUBOTHBIX, KOTOPHIM BBOAMWIE aduaToKkcwm B, m gacroroit o6-
uapysenms omyxomeir. Hanpmmep, y Kpric admaroxcna By magymm-
pyer pasBUTHE TINIABHEIM 00pasoM OIyXoJeil NMeUeHH W 3HAYUTEILHO
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peske — movex. Ilokaszano, 4To MATEHCHBIOCTH CBASHIBAHHA MEYCIIOr0
araroxcnna By ¢ JJHK B mourax cocrammier scero 10% caspsa-
usg rokcmua ¢ AHK B meuenn, Juavymrenpno MeHbIIAs HHTEHCHB-
Hoers cpasmBammg aduarorcnna 13 ¢ HYKIeMHOBBIMH KHCJIOTaMH
xapakTepHa M JIA AHBOTHLIX, PESHCTEHTHBIX K €ro KaHIepoTeHHOMY
AEHCTBHIO  (XOMAYIH, ML), 110 CPABHEHMIO ¢ TAKOBOH y YYBCTBH-
reasubix sujgos [Garner R., Wright C., 1975; Wogan G. et al., 1979;
Hamigan H., Laishes B., 1984; Lotlikar P. et al, 1984]. Kpowme
TOTO, CKOPOCTH 00pasoBamma akrupnuix MerabonnTon afurarokcuna By
B TEUEHN caMI[OB B 2—3 pasa BLIlle, YeM y CAMOK, KOTOpHe B 3 pa-
3a,MeHee TYBCTBUTENLHBI K KaHIEPOreHnoMy Jeiiersio  adraroren-
na By [Gurtoo H., Motycka L., 1976; Gurloo I1. et al., 1976, m xp.].

Mopundunupyomiee feiicTBEe TaknmX AJUMCITApULIX (AKTOPOB, KaK
CHUJKEHHe yPOBHA OeJika W nuramuia A n paiione, JomornuTerIbHoe
BREJICHING COMOMA, 1A KAHLOPOreyo akrnsiocetn aguraroxenuna By
TAKIKE  CBABANO ¢ YMOULIIOHIeM Konnenrpanun  meraboamra, RoBa-

JeHTHO CBAZLIBAIOIICIOCH ¢ NYIIOHIOBLIME KICJAOoTaMHE H OearaMi,
r.oe. 23-onokenpa aduarokenna By [Hayes J., Campbell T., 1980;
Busk L., Ahlborg U., 1980; Prince L., Campbell T., 1982; Chen J.
ot al, 19821, Ilapagaeanam Messay yMeHbIIeHNeM CBASHIBAHHA adia-
rokenna 13) ¢ HYKIenHOBBIME KHCJIOTAMH B IIeUeHH H CHIDKEHHEM
YACTOTHL OIIYX0Je00pa30BaHUA OTMEYeH I IPH BOBACUCTBHE JPYTHX
Mopn(unupyomux Gakropos (mpeABapuTeILHOE BBEJCHHE JRIBOTHHIM
(pemobaponrana, runodusarromua) [Garner R., 1975; Swenson D.
et al., 1977 m ap.). B-rperpmx, pesyiabTarhl H3YYeHHS IAXJIOPHIA
adurarorenna By morsepsKaoT THIOTE3Y 0 CYIECTBOBAHUM 2,3-2I10K-
cujtn adurarokena By, Jinxaopmns mo eBomM XAMAYECKIM W OHOJNOTH-

HOORIM CrofierBam anagormmiaen HIOKCHIY: Ol ABISeTCA DIeRTPOQIIb-
TN CORAIIEIIEM, 00JaIaeT BLIPAJKCHALIM MyTareHnbM I Kaumepo-
vennmM Jeiicrsnem  [Swenson D, et al, 1973]. B-uerseprhix,

et uKans XuMnYeckoit crpyrryper agayrros aduaaroxcuna Gy
n erepurmaronmernna ¢ JJHR kax snoRcHAIpON3BOAHLIX TyaHUHA
HorBepAYIaeT o1 (aKr, YTo HIMORCHAMPOBAHNE SBIAETCA OOITUM ITy-
TeM  arpupanun ONNBKEX 10 erpykrype Kamueporemon. Ilpm arom
PAIGRE BHIABIACTCS UeTRAg KOPPEISIIHA MKy MeHee HHTeHCHBHBIM
odpasosanmenm ajpuyrron adaaroxeuna Gy ¢ JIHK m memee swipa-
JREHHBIMI Kauieporensivir cpoiicrsamit adnaroxcnna G mo cpas-
nennio ¢ Takopbivu aduarokcuna By [Garner R. et al., 1979].
Eers Bee ocmoBamms mojgararh, 4T0 MMEHHO CBASHIBAHHE aiIaToK-
cnHa By ¢ HyRIEHHOBLIME KHCJOTAME, a He ¢ OelKaMm, JeRUT B
ocHOBe a(IaTORCHHOBOrO KamHIeporemnesa. Jro MOATBEDIRIACTCS TeM,
uro agmaroxcunsr By u Gy, pesko OTANIAIONINECH 110 HHTEHCHBHOCTR
cpasepanna ¢ JJHI, oGpasyor ojummakosoe KOIHYECTBO AIYKTOB €
Genramim, Adgmaroxcnn B, rammeporenmgas akTHBHOCTH KOTOPOTO CO-
crapiger gunrs 1% axrmBmocrm aduiaroxcmma Bj, csaswiBaerca ¢
fenKaMm Tak jKe MHTEHCHBHO, Kak 1 aduaroxcnn Bi. Admaroxrcun Bga
n parEpponmon aduraroxcnna Bi, me 00mafaioniEme KaHIEPOTeHHBIMA
CBOMCTBAMH, aKTHBHO B3aUMOJeicTBYIOT ¢ Oemxamu i crabo — ¢ HYK-
JEMHOBBIMI KHCHOTAMH, Bup! jKEBOTHBIX, OTJIMYAIONINECS IO MHTEH-
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CHIOCTI CHABLIBAMME aDIATORCHION ¢ HYIIONIONKIMIT KHCJIOTaMEB
(KPBICKE 3 MBI . XapaKTepuayiores OAIaKonLIM  yponiem obpaszo-
Nt aiysros aguarorennos ¢ Gesram,

Maxrops!, BaEAIONE Ha MeTabOAN3M aPIATOKCHHOB

locne ycramopnenust pejyiieii poa MHEPOCOMHBIX (epMeHTHLIX
cierem B Merabonnsme adaaroreHHon WP PUHIMAINCH MITOFOYNC-
JICIIBIE TONBITKRIL YCTAOBNTE BapUCIMOCT OMOJOINIOCKOI akTniino-
crm aIraToRCHHOB 0T CKOPOCTH U 1yreit nx Meradojmieckux mpe-
GPAIMIEHAI, HCHOAL3YSA JULL OTUX  HOACH  pasinuine uujykropn: mw
Ui raOETOPEL MOHOOKCH G IAS,

IlpesBapnrensuoe BBejeHUE HKCIEPUMEUTANLIULIM JSHBOTILIM -
JIYRTOpa MEKPOCOMHBIX oOKcujas gemobapbmrana IPUBOANIO 1K CHIT-
MEHII0 TOKeHYecKoro eiicrsua aduaaroxcuna By, 9ro mposBISIOCH
I YMEHLIIEHUX YYBCTBUTENLHOCTH K ONHOKDATHOMY BBEJEHHIO TOKCI-
ua B jJo3e, coorBercriyiomeit LDso; Memee CyHmIeCTBEHHBIM THCTOMA-
TOJOTHYECKUM HM3MEHEHHUAM IeYeHH, ocha0lennn WHTHOHPYIOero
Jeiicreug Toremua ma cunres PHR, ymenpmienwmm mHTeHCHBHOCTH
odpasopanma ceaseit aduiarokcnna B ¢ MarpoMoJeKyJaMm remaTo-
[(UTOB ¥, HAKOHEI[, OcrabJeHiit ero Kamieporennsix csoiicrs [Swen-
son D. et al., 1977; Yoshizawa H. et al., 1981; Homma S. et al.,
1983; Mathur M. et al., 1983, u pap.l. Bimsxue pesyanrarsr Gounm
HONyYeHBI ¥ WPH IMCHOAB3OBAIMI JIPYIHX  HIJIYKTOPOB — apoxii0-
pa 1254, B-madroduaronma m Oyrmiaokcuronyona |[Bailey G. et al.,
1982, 1983; Fukayama M., Hsieh D., 1984]. Copepsraume pajyKuoit
(openu ma panuone, BRIIoYaomEeM apoxaop-1254 B KoHmenTpanmm,
JIOCTATOYHON [T MAAYKIUK MOHOOKCHIeHA3 B TeYeHH, COIPOBOL/Ia-
J0CH CHIReHMeM Ramueporennoit (ma 45%) m myraremmoii (ma 67%)
axrunocTn aguraroxcrmna By [Shelton D. et al., 1983]. Yumensmenne
obpasoBanua Omyxoieit y pajysHOil (hopenm HaOIIONATOCH W P
priovenun B panuon P-madroduaBoma Kak npejBapuTENbHO, TAK M
ojuoBpeMento ¢ admaroxcunom By [Bailey G. et al., 1982, 1983].

B 10 ke BpeMs in vitro B depMeHTHEIX Iperaparax, BhIeJIenHbIX
13 TIeYeHH Pas3iIMYHBIX JKUBOTHBEIX IIocae BBeflenma uMm (emobapOmra-
7ra, cropocrs npespamenus afuraroxcuna By B admarorcmmnr My, Qi
n By Bospacrama, ycmnmpamoch obpasosanue myraremmsix m JIHE-
¢psssBalommx meradomuros [Neal G., Colley P., 1978; Gurtoo H.,
Dahms R., 1979; Metcalfe S. et al., 1981; Wong Z. et al., 1981,
w np.]. Tak, y obesbsan in vivo seefienne genobapburana MPHBOIMIO
K 3HAYATEILHOMY yMeHbIIeHuio KoimuecTBa admarokcuna M; B moue,
B TO BpeMs Kak in vitro B romoremarax medYeHH BO3pacraia CKOpOCTH
odpasosanua aduaroxcmma Q;, adumaroxkcurona H, m Bomopacrsopm-
MBIX Kombloratos adrarokcuma Bj, a xommgecrBo obpasyomuxes ad-
naTokeunoB M; m By me usmensocs [Wong Z. et al., 1981]. IIpes-
papureabHoe BBejenue (pemobapOUTaIa KOPOBAM TIPHBOIMIO K YMEHb-
menmio ma H0% pmiemsemoro ¢ Moimoxom adurarorcmma M,
[McGrew P. et al., 1982]. B magMaToX0OHApPHAILHOM HAI0CAKe, BBI-
le/IeHHOM W3 THevYeHnd TejasT mocie Beefenus um P-madrodrasona,
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OOUAPYIKEIO 3HAYATEIBHOE YCHJIeHHe THAPOKCHIHPOBAHAsA araTok-
cuna By ¢ obpasosanuem aduaroxcmma M;, xors B Iesom merabo-
anam adaarokenna By me mamensucs [Bodine A. et al., 1982].
Ojo3uavno 0TBETHTH HA BONPOC O IMPHYMHAX CTOIH BHIPAKEHHOIT
UPOTHBOPEUNBOCTI PE3YJLTATOR, MOJYYeHHLIX in vivo (yMeHbIIeHue
TORCUUTIOCTI aIaTORCHIOR UPK TPeJIBAPATENbHON MHIYKIUA MHKDO-
COMHBIX OKCHJla3) 1 in vitro (ycunenme obpasosanusa Goiee ARTHB-
npix Mmerabommros, B dacrmocrH, 2 3-anokcnpa aduaroxcmuna By,
B HacroAllee BpeMs He IpejcraBisercs Bo3MoKHEIM, Onpa m3 BO3-
MOIRHDBIX TPHYME MOReT OBITH cBA3aHA ¢ M3MeHEeHHeM RHHeTHYeCKEX
c'?oi&cm (pepMeHTHBIX cHCTEM, YIACTBYIOIIMX Kak B JETOKCHKAIINH,
TaK M akTHBanuu aIaTOKCHHOB BCIECTBUE HADYLUIEHMS HX KOM-
IIAPTMeHTANU3AIME B porecce Bhienenns (pparmun Mukpocom. Cire-
JAYeT Taiike MMeThL B BUWAY, Ywro (henobapburam mapsay ¢ MOHOOKCH-

FOIQBAMI HOMBIIACT  WEEIBIOCTL  DIOKCHIINIPOIAssl, MNIyTATHOH- 1
UDP-rmoryponosiarpaiediopaint,  yneananpsaer yposenn SH-rayra-
wona n oo | Kpanaeno JI, B, e pp., 1984; Boek K., 1977;
Bresnick 15, ot al,, 1977; Van Cantfort J. et al., 1979]. Axrmpanus
YRABUIIGIY  (POPMEITOn MOzKeT  CyIIeCTBEHHO YCWIUBATH IPOLECCH
KOO aaarorenina By mam ero akTHBHBIX MeTal0MUTOB M TeM

COMBIM  CHOCODCTBOBATH MX YCKOPEHHOMY BBIBEIGHHI0 U3 OPraHH3Ma,
YTO ABJIAETCS OJHON M3 BO3MOKHBIX NPHYMH YMEHBIIEHUS TOKCHIHO-
c¢ri in vivo adraroremuna B npm Beefiennn (emobapOurana. B momn-
3y 9TOTO NPEJINOIOKeNI CBUAETENLCTBYIOT JaHHBEE 00 YCHIeHHH
00pasoBapisg M YKCKPEIUH BOJOPACTBOPHMBIX MeTaboamuToB adraTok-
cina By y obespsan, kpsic M pajy/kHOI (Opend 1ociae BBEJCHHS MM
denobapburana, 3-mermixomantpena wam f-madroduasona [Met-
calfe S. et al., 1981; Wong Z. et al., 1981; Loveland P. et al., 1984].
Haxoner, nexoropsie apropnl cumraior, 4T0 akTHBamua adraToKcH-
na By ¢ obpasopammem 2 3-snoxcmpa aduaroxcmna By in vivo mpo-
HNCXO/UT IVIABHEIM 00pasoM IpH yTacTHH sSAepHBIX MeMOpam u 11oaTo-
My B YCJHOBHAX MHIYRINH MHKPOCOMHOTO IYTH OKHCICHHS afiaToK-
cnma By mox peiicrBuenm (emobapOurama yMeHBINAETCHA KOJNMYECTBO
TOKCHHA, ITOJBEPraionierocs aKTUBAIAN SIePHLIME MOHOOKCHTeHA3AMHI
[Neal G., Godoy H., 1976; Yoshizawa H. et al., 1981].

Brejlenme wnruGuropa MEKPOCOMHBIX MOHOOKCHIEHAa3 Ipemapara
SKF-525 A yemamsano remnarorokcmyeckoe jeiicTeue adpraroxenna By,
ojinaro OMOXMMIYeCKHe HApyIleHus (HampuMep, HHTMOMpPOBANNE CHH-
resa PHK) Geun saipaskens: crabee [Scarpelli D., Chiga M., 1972].
Ilonaraior, 4T0 W B 0CHOBE MOBHIIIEHHS YYBCTBUTEIHLHOCTH JREBOTHEIX
1 TOKCHYecKkoMmy jeiicTauio aduraTokcHMHOB npu GepemenmocrH, medm-
nure Oerxka M BHTamMupa A B palioHe JERHT BHIABIACMOe B HTHX
VCIOBHAX BHAYHTENLHOE CHIJKeHNE AKTHBHOCTH MIKDOCOMEBIX (hep-
sientop [Hayes J., Campbell T., 1980; Mainigi K., 1983]. Onmoit n3
NpUYAH yBeJuvenns Kauneporennoctu adguaroxcmua By mpu pesrom
BO3PACTAHNE KBOTHI (ejka B PAIMOHE ABJISETCS, TO-BUIHMOMY, ITOBHI-
IIeHHe aKTHBHOCTH MOHOOKCHTeHA3HOI cucremsl I obpasoBanus adma-
TOKCHKOJA IIPH OJHOBPEMEHHOM CHIZKeHUH ARTHBHOCTH 3IOKCH/IIH/I-
ponasel I rayrarnonTpancdepasst — GepMeHnToB, YIACTBYIONHX B Jle-
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rokenkagn 2, 3-onokenaa aduarokenna By woxaerke [Stott W., Sin-
huber R., 1978]. Vseawuenne jomr Hemachieniny mupusx RuCIOT
I panuone IMPHBOJMIO K BO3PACTANNIO COJACp/Rais uroxpoma P-450
I IevenH Kpuic M ycHiaeHuo npespamenns aduaroxenna B3y » adra-
rokennsr Qp m M; B mmukpocomax in vitro [Marzuki A., Norred W.,
1984].

Basupim acmexkrom maydenms myrell mpespamienus adraToKeHnon
SABJIAGTCSA YCTAHOBJICHUE BO3MOKHON KOPPEIANME MeIK/IY 0C00eHitocTsi-
MH HX MeTafoamsMa y PasiuumHBIX BHJIOB JRHBOTHLIX M UYBCTBATENH-
HOCTBIO THX JRHBOTHEIX K aduaroxcnmnam [Patterson D., 1973;
O'Brien K. et al., 1983; Nixon J. ot al, 1984]. Mwuorne asropsr
CUUTAIOT, YTO BBICOKAsE UYBCTBUTENLIOCTL SBIAOTON ClecTsaemM 0o-
Jlee MeJUIeHHOTO MeTafoiusMa M BRIBEJCHIA TOKCHHOR I3 Oprannsma.
Taxr, moKasamo, YT0 AKTUBHOCTH MUKDPOCOMHBIX MOHOOKCHIGHAZ Y Mbl-
meit BhILE, YeM y Kpuic, roiydeil, MHAIINER B yTOK. AKTHBHOCTH
ATHX (JEePMEHTOB Yy YTAT, OTIMYAIOIUXCA 0CO0O0H TYBCTBHTENBHOCTHIO
k aduraTokcHHAM, B 3—O pas HIIKe, YeM Y BLICOKOPE3HCTeHTHBIX
mpmreit [Thabrew M., Bababunmi E., 1980; Thabrew M., 1982].
B mccieoBanmsax, HPOBEEHIBIX HA KIETOYHBIX RYJIBTYpax, KOTOpbHIe
ABIAIOTCH Oojee ajeKBaTHHLIMH MOJEJNAMH Ui M3ydenus merabomus-
Ma, YeM Ipenaparbl MIUKPOCOM, BLIABJIEHO, MTO TeMaTOMUTEI MBIt
g teuenne 10 u merabonmsupyior 909 adnaroxcnuna By, B 10 npems
Kak TenaromuThl KpBICH — Toansko 97 %. Ilpm vrom m renaronmrax
gpbic 169 torcmHA OGBUIO KOBAICHTHO CBABANO ¢ MAKPOMOJICKYIAMIT
KJIeTKH (moKasaTenb 00pa3oBaHusa aRTHBHOrO Merabonura), a B Tre-
marormurax Muimeii — roxpko 0,419% [Decad C. et al., 1977, 1979].
[amskue pesyabrarsl OBUIM IOJYYEHBI M B ONBITaX in Vivo: y KpBIC
qepes 90 mmm mocime seemenus um *[Cl-adnaroxcmma By B mevenm
seisBasocs 11,19 pammoakrmemocrm, a y Msimeit — seero 0,7%:;
y Mbmmeit Kommuecrso adaaroxcmma By, casammoro ¢ JHK, PHR
g GeaKaMi, COCTABIANO COOTBETCTBEHHO ![s3, '[ss m !/s Kommgecrsa,
goiapasemoro v kpsic [Ueno I. et al., 1980]. Bonee sdderrupnas
JeToKcHKanua afuraTokcmuaa By B remaTonuTax MBIIIeil Ompe/iessaiack
n Oomee axTEBHBIM ydyacrmeM B MeraGommsme aduaroxcmna B,
31[-rayrarmona m snoxcuaruaponassr [Q'Brien K. et al., 1983]. Ilpn
cumskennn yposus SH-rayrarmona B remaronmrax o0pasoBaHue dIOK-
cupa adaarorcura B) Bospacramo Gonee wem ma 8009 y mbimeir @
ronsko Ha 12% y xpsic. Ilogasnenre aKTUBHOCTH DIIOKCHTHPONASHI
CONPOBOZR/ANOCH TOBEIIEHAEM TPOJYKIIAN AKTHBHBIX MeTaboanToB:
v mummeir ma 61%, a y kpsic — na 22%. 9TH pe3yanTaThl CBHETENb-
creylor o 6ojee BasKHOIT POJNM IPOIECCOB KOHBIOTANUH B JIETOKCHKA-
unn adraToOKCHHOB Y Pe3HCTEHTHBIX BHJOB JRABOTHBRIX (MBIIIN), UeMm
y 9YBCTBHTEIBHBIX (KpPBICHL).

B meraGonmsme aduraroKCHMHOB, KPOMe MHKPOCOMHBIX MOHOOKCH-
resas, MOTyT yYacrBoBaTh ¥ Jpyrume (pepMEHTHI KaK B KauecTse KOH-
KYPUPYIOLIIEX ¢ HUMU (HAmpHMep, MOHOOKCHIeHAasHl Aflep W MHTOXOH]-
puii), Tak M JONONHAIONMX MX [eiicTBHe, T. €. KaTaIH3upyoIfux
peaknum Ha TOCAeAYIOmEX crajusax Mmerafonmsma (HampuMmep, KOHB-
oraruun). He Memee BakKupIMH, HO IOUTH He H3YIeHHRIME (arropa-
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MIL, BAUATONTEMI Ha MeTaboimsM M TeM CaMBIM OHOJOTHYECKYIO aK-
tunnoers aIaTOKCHHOB, ABIAIOTCA UX CIIOCOOHOCTH CBA3BIBATHCA ©
OOJKAMI ¥ JIPYTUME KOMIOHEHTAMH KDOBH, CKOPOCTH HMX TpamHcMeMO-
PANIIOro TpaHCIopTa.

MOJERYJSIPHBIN W KIETOYHBIN MEXAHN3M TENCTBUA

MuorouncienHLIME HeCHe0BAHNAMI Kak in Vivo Ha pasiHIHbIX
Bujax JKUBOTHBEIX, TAK ¥ in vifro ma pasHBIX MOJEJBHBIX CHCTEMax,
yOemrennno IOKa3aHo, YTO B OCHOBE MOIEKYISPHBIX MeXaHH3MOB
Jlty'im'mm aIaTOKCHHOB JIEKAT MX B3aUMO/ENCTBHe ¢ MaKpPOMOJERY-
JAMIL KIeTKH — HYKJIeHHOBBLIME Kueaoramu n  Oeaxamu [Tyrens-
s B, A., Hpasuenxo JI. B., 1981; Wogan G., 1969, 1973; Chen S.
ol al,, 1972]. Mexannam Jieiicrnisg auaToKCHIOB TECHO CBA3ZAH C
0CODCIIOCTHIMIT X MOTADOAMSMA, 1 YACTHOCTH, ¢ TPOecCAMH Tak
HABBIBAGMOI g wosgerie, Hpn arom, xax yxKe orMevanocs,
BHIICIDOT  Jinie HPOATOIaraeMeix kT Me'ra601m'ra: a(ima'rox-
o By (i puesipojinon agaarorkenna By), KOTOPHIT HHTEHCHBHO
paanmMopeiernyer ¢ Oeakamn, u 2,3-smoxeny adaarorcuna B, rosa-
JOHTo (‘IHI:IInllllll()lllllﬁ(lﬂ ¢ HYRJIeMHOBBRIME KHCIOTaAMM.

Bsanmopeiictsue ¢ GedRaMH M HYRJICHHOBBIMI KHCIOTAME

Bosmommocrs Baanmojieitcrsua aguratroxcnna Bya ¢ amMmmoxmcmao-
raMm Tmpejnoizaraer obpasoBamme ero (PEHOIAT-MOHA, ANBIAETH/IHBIE
TPYIIB KOTOPOTO BCTYIAIOT BO B3AMMOCBA3H ¢ AMUHOTPYIIIAMHI AMI-
HOKMCIOT, mentnjio m Oeakos, obpasys muddossr ocmosanums (cM.
cxemy 8). Muorme aprops! cuuraior, uro o6pasylomimiica B KieTKax
gevenn aduarorenn By, moser Mrparth 0cHOBHYIO pOib B HPOABIE-
i Guonornueckoii awrupuocrn auraroxenna By 3a cuer caspBanms
L) (l)(‘])M(ﬁ)l'l‘llblMl[ Desamu u nojiapjaenmsa aKTHBHOCTH RIIOYEBBEIX Q)ep-
MEUTOB, UTO NPHBOAMT K HAPYIIEHHIO KIETOYHOro merabommsma u
yerposy remaronuros [Ashoor S., Chu F., 1975; Patterson D., 1976,
1977]. B onmirax in vitro morasama emocobmocts admarTokeunos B,
u Gga BammojieiicTBoBarh ¢ mankpearmdeckoit w rmenoit JIHKazamu
TS CENeBeHII KPYIHOro POraToro CKOTa M IOMaBIATHL WX AKTHBHOCTD
[Schabort J., Pitout M., 1971; Létter, Schabort J., 1983]. Admrarox-
cnn By ofpasyer cradunbubie KOMIUIEKCH! ¢ JM30IEMOM, OBAJLOYMMI-
oM, OeJKaMH CBHIBOPOTKH KpPOBU, MUKDOCOMHBIME GEJKaMH W HEKO-
topeiMu ammuokucroramm [Patterson D., Roberts B., 1970, 1972;
Gurtoo H., Campbell T., 1974; Ashoor S., Chu F., 1975]. ITo mmenuio
D. Patterson (1976, 1977), ocrpsiii Toxenveckuit aderr admarorcu-
ma By obycaosnen obpasopanmem aguarorcmua Bsa, uro moprsepiwma-
€7C¢A OIpe/IeIeHHON KoppesAIieil MesKIy BBICOKOM CKOPOCTHIO 00paso-
BaHUA DTOr0 MerafoiyuTa B IeUeHH BEKOTOPHIX BUJIOB T'PHIBYHOB I
UTHI] ¥ HX TYBCTBHTEJBLHOCTHIO K OCTPOMY OTPABICHHIO aiaToOKCHHA-
MH, ITO TOJOKeHNE HBIAETCS, OJHAKO, TMIOTeTHIeCKAM I Tpedyer
JlaNIbHEIIINX SKCIe PEMeHTAIBHBIX T0Ka3aTeIbCTR.

Bosmomuocrs cagpiBamma  aguaroxcuua By ¢ JJHK » pammmx
paborax ImoKasaHa TIJIaBHBEIM 00pa3oM Ha MOJENBHEIX CHCTEMAX in
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vitto, Menonnays Meroj panuonocioro jiuagausn u cnewrpodoromer-
prtteecne ganusie, M. Sporn w coanr, (1966) noxasann, wro adira-
ponenmi By moacer 00pasospiBaTh KOMILIOKe KAk ¢ HaTinnioll, rak i
¢ Jlenarvypupoparuoit JIHIN n3 Buioukonoit skemesnr rejeika n ¢ na-
rinioit JIHIC E. coli. Ilogeunrano, wro 600 momeir narusnoir J{HIK
onpunisalor 1 moxns aduraroxcuma By, B amamormummix yeaosusx mo-
sasproe ormomenwne pemarypuposanuoir [JTHR w admaroxcumy B co-
orapiszo 170 04, Bamskue pesynbrarst OBLIH IOXYYEHLI M JIPYTHMU
anTopaMu mpH uaydenun psanmozeicrena adurarokcunos By, Gy ui Gy
¢ naruBHOi JIHIU w3 wmnovukonoit menesnr Tenenka. Xapakrep H3Me-
HOLIA CIeKTpa IOMIOIIe s neex ll(I)Jlﬂ'l'Ol(C“ll()ll GIJJI OJINHAROBBIM,
OJIAKO BBIDAREHHOCTH DTUX MIMEONOINIT KOPPOJIPORAIA CO CTENeHLIO
nojlaprenus adgaarorenuamu cumresa PHIU m Gemca u epesax nevuenn
Kppic X UX OHOJOTMIECKOIl aKTUBHOCTHIO in Vivo: aduarorceun 13 = ad-
sarorenn Gy =>admnaroxcun Gy [Clifford J. et al., 1967].

ITozgmee W. Lijinsky u coasr. (1970) oOmapysmmam, wro upn
puejernn 4[Cl- u 3[H]-adnaroxceunos By m Gy maGopatopusim sin-
ROTHEIM MAKCAMAJBHOE BRIIOUEHEE METKH B HYKJICHHOBBIE KHCIOTHI B
pa3IMIHEIX OpPraHax NPOMCXOANT B Tevenue nepseix 6—18 u mocie
ppesienua. R. Garner (1975) m R. Garner u coasr. (1975) moxasaum,
aro depes 2 4 mocae BHyrpubpommnnoro seejenns *[Cl-aguaroxcu-
na B KpeicaM OH CBABLIBAGTCS C HYKICHMHOBLIMI KICIOTAMIL TIPEHMY-
mecrsenno mevenn. IIpm arom ¢ JIHI ceaspmacres » 10 pas, a ¢
PHK B 20 pas Goxpmre Tokcmua, yeM ¢ Oeaxamm. . Swenson i coant.
(1974) raxske BbIABIM, YTo OOABIIAS YACTH BBEJCHHOIO KpHICam
¢[H]-adaaroxcuna B, csasviBaercs ¢ JIHK m pPHR n ronbko nesna-
YHTeNLHEIe KOJHIecTBA — ¢ (pakuuaMm OenkoB., Yike uepes 2 4 moc-
ne puyrpubplonmunoro seejenns °[H]-ajmarokcmma B; 85—90%
00HApY/RUBAEMOr0 TOKCHHA B Spax TIeHaToNuTOB OBUIO CBA3AHO ¢
xpomarmaoM, npadem 809% 95Toro KoImuecTBA BEIABIAINL B CBA3AHHOI
¢ JIHK gopme u aump 109 Gruro csszano ¢ rmeronamm [Groopman J.
et al., 19801.

MuorounciennsiMu uceaegorammamun R. Garner, D. Swenson u
UX COTPY/IHMKOB OBLIO IOKA3ado, YTO KOBAJEHTHOE CBA3bIBamme ad-
marokemEa B; ¢ MaKpoMOJeRyJIaMH IIPOHCXOIHUT TIOCIe ero Merabo-
AMYEeCKOiT ARTHBANUH MUKPOCOMHEIMI MOHOOKCHT@HA3aMM, TPHBOJIA-
wieif, Kag mpejmojsaraoT, K obpasosammio 2,3-smoKcnga adraToRCH-
na B;. B npepmygymem pasjene, IOCBAN[EHHOM Merafoamamy
adurarokcuHOB, OBUIE MONPOGHO PACCMOTPEHEI JIOKA3ATeNBCTBA B II0Jb-
3y CYIECTROBAHMA KOBAJEHTHO CBSABAHHBIX COGJMHEHWIT aduarorcu-
108 By, Gy m crepurMaronUcTEEA ¢ HYRIEHMHOBLIMHI RUCIOTAMHI M IIO-
aumpykieoruamMn (wpenmyimecrsenuo nomi-I'). Brienens: m ycranos-
JeHA CTPYKTYpa OCHOBHBIX ajnykToB admaroxcuma By ¢ [ITHK n
araroxcuna Gy ¢ JJHK (cm. cxemsr 9 m 12).

Brigpnena KOppeisiius MesRAy YyBCTBUTEIBHOCTHIO PABIMIHBIX BH-
JIOB JRUBOTHBEIX K KAHIEPOIeHHOMY JIeMCTBHIO a(aToOKCHHOB W WHJICK-
COM CBASBIBAHHA MX ¢ HYKJICHMHOBHIMI KHCIOTAMM. ¥ MbIIIeil, mampi-
Mep, MAJOTYBCTBUTENBHBIX K KaHIEPOreHHOMY jeiictBmio adraToKcH-
na B, komnenrpanma amnyxra adguaroxcmma By ¢ [JHHK B meuenn

85



cocramuiia seero 0,1% ero xommemrpanumm B mevenm kpoic [Essig-
man J. et al,, 1981; Croy R. et al., 1983]. VisGuparensnoe mopaie-
wie nevens araToOKCHHAME Tak:Ke KOPPEJUPYeT ¢ BHICOKHM (1O
CpaBHenuo ¢ APYrAMI opragaMm) HEAeKcoM o0pasoBaHUs KOBAJEHT-
10 cpssanupix ajjyrros [Swenson D. et al., 1977]. 9tu mannse mo-
SROJIII TPEANOIoITs, yro 2,3-smokeuy adaaroxcnma By, Tar ke
rak u onoxenant auarokenna Gy m erepurMaTonuernEa, 06pasyone
ensism ¢ JIHK, apxsores (hakropaMu, ROTOpHIe OMpesessior Kou(Oop-
MAUMOHHDBIe ¥ (YHKUMOHAJILHBIC H3MEHEHIS IeHeTHIeCcKOro almapara
wirerky, conpososkianime Kamieporenes [Wogan G. et al., 1979;
Swenson D.; 1981]. Myrarenusie cpoiicrsa adumaroxcuna B rarme
@IBBRIBAIOT ¢ AKTMBHOCTRIO ero 2,3-smorcmzia [Stark A. et al., 1979;
Stark A., Giroux C., 1983; Nixon J. et al., 1984]. Jlo macrosmero
BPEMEHIT 0CTAGTCA HesCHoil poanh ajjykros aduaroxcnnos ¢ PHHE rax
I HPOARIOIII TORCHMOCKIY, TR 1 KAIIEPOrenubix ¢poiicrs a@raTox-
CHION,

Mrax, Gecenopuo jgokasan gaxry psaumojeiictsua adaaToRCUHOB ¢
HYRAQUIORIMI  Kiegoramn u Oenkamu,  VCKIIOUATENBHO BasKHBIM
NPEACTAWIOTGL  BOUpoe o winsgann  adaaroRCHHOB ma Meraboaumsm
DIIX ASHOIOHI0 BAZKILIX. MAKPOMOIEKYIL.

Binsnne Ha o0MeH HYKIEHHOBBIX KHCIOT M (exka

AdnarorcHubl, moj00HO MHOIUM JAPYIHM TeaTOTOKCHHAM, 3HAM-
reapno mofasiszior cunred [JHI, PHHK m Geara. Hapymenne cunresa
IYKJIENHOBBIX RHUCJIOT SBISETCA HauOolee PAHO BBLABIAEMBIM OMOXW-
maveckum agdexrom seiicrsma aaaTokcnnos, XoTA MONEKYIAPHEBIS
MEXANUBMBL 9TUX HAPYIIEHHIIT HEJIL3A CUATATh OKOHYATENLHO YCTAHOB-
JOHHBIMI, TEM He MeHee MOYKHO NpPejmoja0KaThL, IT0 10/aBjieHue CHH-
TE3A HYKICHHOBBIX KHCJIOT ABIACTCA ClejcTBHeM B3amMmojeiictsus ad-
JITOKCHIOB i ux Meradonauro ¢ momerynoin JHK (mam ppyrmmn
KOMIIOHEHTAMM XDOMATHHA) H HAPYUICHHd, TeM CaMbIM, ee CBOHCTE
Kar marpunsi. Heabss moimocerso HCKIOYHTH B BO3MOKHOCTE IPS-
MOTO BIMAHMA araToKCHHOB Ha (JePMEHTHI, YIACTBYION[He B CHHTE3e
HYKICHHOBBIX KHCIOT,

Bgeplenne aguaroxcnma By 3 wommuecrse 100 MKr Kphicam mocie
TACTHYHOIL rematdoRTOMEN  IPUBOJMIO K TOJABICHNI0 BRIIOUEHIS
8] H[-rumupuma B JTHK weuenu uepes wac ma 65% u uepes 12 u ma
95% [De Recondo A. et al., 1966]. IIpu srom arTmBHOCTH (hepMeH-
to8, yuacrsyiomux B cunrese J[IHK, oupenensemas in vitro, mom-
g0CTEI0 coxpausiachk. Marubnpylomee pmeiicrsue aduaroxcuna B; ma
cunres JIHIU B mevennm murakTHBIX KPHIC IPH €ro OJHOKPATHOM BBE-
JeHHNM B nose O Mr Ha 1 Kr macch Texa HAONIONANOCh B TeUeHHE
50 u [Rogers A., Newberne P., 1971]. B kyusrype KIeTOK mMOIKH
svapreinkn ararorenn B, p xomnedrpammm 0,1 wmEr/mi mojaBian
cuares JITHI ma 329, B revenme 3 4w, me OKasbiBag IIPH HTOM BIMA-
nisg ma caares PHR n Geaka. Ilokasamo, uro amaroxcun B, marm-
Gwpyer wmummmanuio pemmmxanun JIHK [Meneghini R., Schuma-
cher R., 1977]. Aduarorcun B; HmATEHCHBHO MOJABISI BKIOYCHHE
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" rummpmaa s JAHK @ on syanrypax ©iomoi jgorkoro nm nevenn
ambpuona venosexa [Legator M., 1969; Zuckerman A, ot al., 1967].

Yike B caMBIX pammppx wmecgaejopaumsax Opuio o0uapyzeno, uro
unejerme aduaroxcnua By saGopaTopBeiM JKHBOTHBLIM, TAK JKe KAk 1
HKyOanmsa ero co cpesaMm INEeYeHH WM KyJbTypaMu KJIETOK, HpuBO-
AT K OBICTPOMY M BHAYHMTENHHOMY HOJABJIEHUI0 BKIIOYEHUS IIpeji-
mecersenuukor 3 PHR m commenmio axrmpmocrm  JITHI-zanmenmoi
PHR-mmommmepassr. Yepes wac mocae ssejenms aduarorcmia 13 B
feveny Kpwic HabMojanach cerperamus sjpouner (pasjoeacune huo-
PIIUIAPHOTO M IPARYJAPHONO KOMIOHEHTOR), YUT0 XapakTepHo Jyis
neiterus muruouropos JHI-sasucumoro cmiresa PHIE [Pong R.,
Wogan G., 1970; Kamenova B. et al,, 19811, BB uccueopanmax in
vivo aduraroxcnmu By B joze 0,50—1 mr ma 1 ®r mMacent 1eda 1m0/
cuares PHH B mevennm Kpeic Ha 50—759% B Teuenue mepsnix 15—
30 mum. IIpu arom ormevasocs uaduparensuoe nofasienme (ma 90% )
cunresa saapemakosoit PHIN. 3arem o0napyRuBaimch mojgaBienme pe-
gmukanun [JTHE 1 nocienyiomee yraerenne o0mero mpouecea Tpamc-
wpunnun, Cmares obmeit sjepnoit PHHR Boccramasimpazes uepes
24 u, a sppemukosoit PHK m JIHH —wepes 48 u [Lafarge C.,
t'rayssinet C., 1970].

Opmoxparnoe spepenne aduaroxcnmma B kpsicam B jlose 5 Mr/Kr
mopasiaxo Brmouenne [H]l-nurnpuna » syuepuyio PHIL vepes 70 mmn
1a 929 m ocraBamoch MPAKTHIECKH HA HTOM ke yposue (nojanienne
wa 83%) B rewemme 17 w. Ormomenne PHIY/JIHI w» sypax cnmixa-
q0ck o 78% XomrpoubHoit Bemmummnt [Sporn M. et al, 1966].
G. Wogan (1969) » amamormusbiX YCIOBUAX DKCIEPHMEHTA BBIABIIL,
gro ormomenne PHE/IHK B sjpax neveHm KPHIC yMEHBIIANOCH JI0
809% xonrpons wepes 15 mmm mocxe BBeieHms agmarokcmua Bi, mo-
crarano mupumyma (709%) wepes 30 MEHE M mOCTemeHHO HOPMAJH30-
pamocs K 24-my uwacy. B Gomee mosnnme cpokn ormomenme PHI/THE
YMeHBIIAJ0Cch B 3HAUNTENBHO Gombimeit crenenw B muromiasme [Svo-
boda D. et al., 1966]. Comepmanme PHHK » romoremarax medenn
®pEIc yepes 72 W mocie BBejenus aduarokcmma By B sose 1 mr/kr
ymenpianoch moarn za 50% [Wogan G., 1969]. G. Wagner n A. Un-
terreiner (1982) ob6mapysxmmn mopasienme cuuTeza obmeir PHHR B
mevenn wepes 20 u mocie sregenus aduaaroxcmma By ma 91% xomr-
POJNILHON BeJMIMHEL

B mccaegosanuax in vitro agnarorcun B; B xommenrpammx 0,01 —
0,0 MM marnémposan ma 50—759% BRIOUEHHWEe OPOTOBOIT KHCIOTHI B
PHR cpesor meuenn kpwic [Prasanna H. et al., 1975]. Aduarorcun G,
rarme nofgasaan skmodenne '4[Cl- u 3[H]-oporosoit kmcxors: 38 PHE,
B TO Bpema Kak aduarokcumusl By m Go He BIMAIM Ha 9TOT IpoIece
[Mcintosh P. et al., 1976].

Onnoxparnoe seejlenne aduaroxcnna B xpsicam B fose 1 Mr ma
1 ®r maccel Tesia yiKe uepes O MUH IPHBOAWIO K IIOJaBICHHIO aKTHB-
nocru JIHK-zapmenmoit PHH-momnmepassr, xoropoe gepes 15 mmm s1o-
crurano 65%. 910 BHIpasReHHOE CHHEJKEHNE AKTHBHOCTH KIIOYEBOTO
depmenra cuaresa PHHK mpomomskanocs B revenme 12 u mocie BBe-
Jenus ToKcwHa, Vismemenue arTmBHOCTH (epMeHTa KOPPEIUpPOBATO G

87



BIPAREIIOCTRIO  CTPYRTYPHBIX  u3menenmii  sypeimex  [Pong R,
Wogan G., 1970; Reynier M. et al., 1975]. Mnarepecno, uro axrus-
noers JIHK-sapucnmoii PHR-nonnmepassr B mykiaeoniasme sjiep, Bbl-
JCICHIBIX T3 Tiedein Kpeic depes 2—9 1 nocie BHYTPHOPIONIMHHTOTO
psenens uym agurarokenna By Onura cnmrena 1o 409% wouTponbnore
yposist [Saunders F. et al., 1972]. B to me spems jpobasienne ag-
daroxenna By x appam wnn comobminsuposannoit PHR-monmyepase
JE BIVANO Ha aRTHBHOCTL (epMmenrta. Bimskme pesyibTaThl HOTYIHIE
G. Neal (1972), puissusmmii peskoe (ma 60%) cnusxenue arrusno-
cim JUHI-sapucnmoit PHH-nionaMepass npn snyTpropIOMAEIOM BBe-
agunu Kpoicam adaarorcnna By v mosze 7 mr/rr. B gose name 60 mr/kr
apunarokenn By He oKasmBag KaKOro-iu00 BAMAHUS HA AKTHBHOCTH
21010 (epMenTa B meUCHH MBIIIEH, He WBMENSIAch ¥ HUX I CKOPOCTD
piaouenust 8 PHIK Y [Cl-oporosoit sneaorsi,

BOJII’IIIllll(f'l‘ll() ARTOpOR - HPIIepPIRaEaoTess rHinoTessr 0 ToM, 4UTo
marnGuposatine awrnnnocrn I sanuensoir PHEK-nomnvepassr ad-
JATORCIIOM JUNDIOTCH CHOJCTBION 010 BIAUMOACHCTBEA ¢ XPOMATH-
OM, & 1O (paMoro nosjeiiernns ma cam gepment, Heroropoie uceme-
QOBATEII O Y CRA0T, 1o akrupasit Merabomut aduarokcnna By mo-
PROT ORQULIBATL 1T HeHocpejleTBennoe WHIHOHpyIomee JelicTBue WHa
nwrnsnoers JIHR-sapucnmoir  PHR-noxmwepassr  [Moulé Y., 1974;
Yu F., 1977, u np.]. F. Yu u coanr. (1982) nokasamm, uro admatok-
cun By mabmparexsmo mojasisier axrmBHocTh szepnoit PHH-nomn-
Mepaspl TOJALKO B OpraHe-MHUINEHH (meYeHb) M He BJAWAET Ha ee aK-
TUBHOCTL B APYTUX opramax. IIpm srom cremenn mojaBieHus aKTHB-
noern hepmenra y camnos Opuia GoJbllne, YeM y caMoK. Y Mamovys-
SIRNTEARILIY K aduarokenaam MEnmeii we OBNI0 00HApYAREHO WHIH-
fmpywiero jeficrsus rokenna na axrusnocrs Qepmenra. ITokasano
rarise, qro cmoremte akrupnoern PHIR-nomumepaszsr mon jeiicremem
apmarorenna By Ooxee srpipaskeno, yem npu jgeiictBum jpyrux adia-
rorennos, Cremens MHTHOMPOBAHH aRTHBHOCTH (epMeHTa KOpPpeIH-
poBajia €o CTENeHbHI0 TOKCHIHOCTH M KaHIEPOreHHocTH adiaToKCHHOB:
Opura MakcumManbnoit y aduatoxenmma By m B mopsjake yOniBamms —
y aduaroxcunos Gy, By u Go. Obmapymeno rawme, uro aduaTox-
cim By ummbupyer cospesanme puGocommoit m rpancnoprmoii PHE
[Garvican L., Rees K., 1974; Smith S. et al., 1977; Kamenova B.
el al., 1981].

IIpsameiv caepersmem nopasaenns JIHK-3asucmmoro cunresa PHR
ABIACTCS Hapynienme mponeccor OmocuuTesa Oenka. JlokazareabeTBOM
9T0r0 CcaysKUT oDHAapysKeHdMe HHrHOHpYIOmero jeiictsus adrarToxrcn-
aa By ma ropmomanbnyio MEZyRIuio TpuntodaHnEpposassl M THPO-
sunaMuanorpancdepassl, a TarKe HHAYKINIO Oens (a)nmpenoM aKTHB-
oeTH OeHaNMPEeHTHAPORCINIABEL, B OCHOBE KOTOPOI JIeRHT YCHICHHS
cnraresa pepmentusix Gearos de novo #[Pong R., Wogan G., 1970,
‘u pp.J. Marubupyomee aeiictsume admaroxcnna B; ma Gumocumures
flemka BrIABIEHO B OombITAX Kak in vitro (ma cpesax nevemm Kphic,
MOJIeNH M30MHPOBAHHON nep(ysupyemMoil meYeHH KPLICH, B KYJAbTypax
KIeTok m OeckieToumpIX cHETeM), Tak M in Vivo Ha PpasamuHBIX
sujax skusornnix [Sidransky H. et al.,, 1977; Mohapatra N., Ro-
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berets I, 1979; Wagner G., Unterreiner A., 1982, u ap.]. Maroken-
BT aduaToRCHIAMI COUPOBOALACTCA CHIZREIIOM COJepIRATIA 00~
1Iero 1 MHKPOCOMHOro Oeika B HeYens Kpuie I 00eansiin, a TakmKe
QIAMHTEeJNLHBIM  YMEeHbBIIeHHeM KOHIeHTpanuun 0OejKka 1 CHIBOPOTKe
tposu pasamyusix Bujop skusorHeix [Tung H. et al., 1975; Bandre T.
ot al., 1982; Ho C., 1982; Smith T., 1982].

Bnmanne admarorenma ma nponeccs Omocmatesa Genka me orpa-
nuIHBaeTcs Jumk ero Bsammojeiicrsuem ¢ J[HK m PHIL, B nocaej-
nee BpeMst yOeAMTEJNLHO IMOKazamno, 4To airaToKeuinl MOryr OJoKm-

pOBAThL TPOIECC TepPMUHAIMIL cuuTesa nentijuoin nenu. Ilpun srom
gapymaores asmkenye pubocom nioan PN o nponece nx ocsobomns-
AGHHA, UTO CONPOBOMLALTCH OOPABOBATIIEOM TAK HASKIBACMLIX CIHITPAIb-
aeix mosmcom [Sarasin A., Moulé Y., 1975, 10761, Ilpu nsepennn

ajurarorenna By wpeicam B jloze 1 Mr/er cnumpanabusie nojaucomnr of-
HAPY/RHBAJIM B IUTONIA3Me TenaToIuToB yiKe vepes 15 Mum, m Koju-
TECTBO HX NPOJIOIKAN0 Hapacrarh, JOCTHras MakcuMyMma depes 4 M.
bpasoBanye TaKMX ITONMCOM HaOIIONAME B IeYeHH M IIOYKAX Kpblc
n npu sBejennn adaarorcnna Gy, wo we o0HADPYRUBAIN TIPH HHTOK-
cnkan aduaroxcnmamu By m Gy, Cymecrsyer onpejenennas Kop-
PeISAIIA MesR/Ly 00pasoBaniieM CINMPANLHBIX MOMICOM U TI0/[aBIeHITeM
cuHTesa Oeaka in vivo, 1e CBSABANHOrO ¢ NPOIMECCOM TPAHCKPUIIH.
B uacrHoctn, dopmupoBanme Takux CTPYKTYD HADMIONANM B TETSHH
KpBIc U MblIeil B Tedenne 1-ro waca nocie spejemis aduaroxenna By
B jtose coorsercrsenno 1 m 60 mr/gr. B aror nepmoy cunres PHIL B
nedeni Kpuic Onur mojtapien ma 809 1 He M3MEIICH B HEUSHH MbI-
meit. B 1o ske Bpems cuure3 Oenka Obur MHrmOMpoBaH B HEYCHH M
wpsic (ma 47%) u mpmreit (ma 27%).

JleiicrBue araroKcHHOB Ha CHHATE3 HYKJIEMHOBBIX KHCJIOT M Geaka
HanoMmuHaer jeiictsue arrmpmomunmma D, murommnupa C m HeKOTO-
PLIX JIPYTHUX auTHOMOTHKOB, KOTOpBIE, MOK00HO adraToKcmHaMm, KoBa-
aentuo cpaspBaorea ¢ JIHH. Opmaxo cymecrBennnle pasjmyus B
roHeunomM Omomormueckom d(hekre DTUX COeJIMHEHMIT He IT03BOJIAIOT
00'BSICHITEL BCe NATOJOrHYeCKHe HM3MeHenms, Habuonaempie mpu ad-
JlaTOKCHKO3e OJiHAM TodhKo cBssniBannem Tokewma ¢ JJHIK m mocae-
AVIOMUM HApyIIeHHeM CHHTe3a HYRJIeMHOBHIX KHCJOT U Oena.

Bamaune na ppyrue mMerabonmueckmue Iporecchi

Weceaeopanus, 1OCBANEHHEe H3YYEHHI BAMAHNA adraToKCHHOB
Ha JAMOEAHBE 00MeH, MaJOYHCACHHBI, a TOXYYCHHBIE Pe3Yib-
TATHI HEPejIKO MPOTHBOPEYMBHL Y KpPHIC IPH OCTPOM M XPOHHTECKOM
aduratorcuKose, ppispannom aduarokcmuom By, oOmapy:xeno cHuske-
nme ckopocru pRmovenns '*[Cl-anerara B ofmme JHOUBEI TMeYeHN IT
smuposoit Tkamm [Wei R. et al., 1968]. B 1o se Bpema T. Shank u
G. Wogan (1966) me mabmiojanm M3MeHEHHII CROPOCTH BKIIOYEHUS
MeUeHOro anerara B JHINJIBI HeYeHH KpPBIC NPH IO0CTPOM adraTok-
cinkoze. B onmrax in vitro aduaroxcmm Bj mopasusn BRI0OUenme
H[C]-anerara B xonecrepun, (ocorunuisl ¥ TPUNIAIEPHL B Tpe-
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HAPATAX Teuen Kpeic W Kietkax Komm uenoseka [Kato R. et al.,
[069; Lo W., Black H., 1972]. JloGaBrenne ToKcHHa B KOPM IBILIAT
NPUBOJIIO0 K YIHETeHHI0 CKOPOCTH CHHTe3a JRUPHBIX KHCJOT M3
WG] anerara B mevenu, crenedb KOTOPOTO HAXOAMJIAChL B IPAMOIT 3a-
pUCHMOCTI 0f KouienTpammn rTokcnga B Kopme. Opmako B ombITax
in vitro ne Ouuio obmapyskeno Kaxkoro-mubo BIMSHAS adraToRcmpa
na enres upunix kunexor [Donaldson W. et al., 1972].

Opmoxparnoe Bosjieiicreue aduarokcnnom B ma GepeMeHHBIX KpHIC:
HPHBOJIAIIO K BO3pacTaHMio cKopocTd BKaoveHns anetmia-CoA B Kup-
nue waexornt 1 #[Cl-anerara B obuue JANMHILI JErovHOil TRAHH 9MO-
PIONOB, B TO BpeMsA Kak BRIOYeHWEe METKHE B (HoCHOIMIUILI CHAKA-
aofn B 2 pasa [Das S. et al., 1978]. V mopor, maxomienne JunuaoB
1 IeYeHH KOTOPBIX SBJIAETCsS OJIHIMM W3 XapaKTepPHBIX NPH3HAKOB 0CT-
poro aduarokenrosa, ojnoxparioe npejenvwe adaaroxenwa By npm-
BOAMIO 1 BIARTeAniony yueaudernno sounemrpanmn M [Cl-nmunumos
(3 POM MHCHO TPHITILePIAON, cBOO0AILIX RIpHpX Kiucaor, docdomn-
uuaon moxogectopin) mopes 20040 W mocie BpejleHHs TOKCHHA,
xomn ne Ouno obuapyieno wamenenus ckopocrn prmovenns 4[C]-
averara w topnue 10w [Choun €., Marth E., 1975]. B omsitax in
vitro ndurvroren By suisninan sapucuMoe 0T 03B MO aBICHAE BRI0-
MO MOMEHOro allerata B JHOHALL ¢pe30B mevenm mopkm. Ilpejno-
JraT, YTO yBeJumuenHe KOHIEHTPAIMM IMNAI0B B TEYeHH MOKeT
OBITH CHEJCTBHEM CHHKEHWs CKOPOCTH HX OKMCICHWSA B TIOBPEKIeH-
HLIX TOKCHHOM MHUTOXOHJPUAX WM Pe3yIAbTaToOM HapPYLICHHS Tpoec-
COB UX TpaHCIopTa.

Cymecrsenmnoe siausnme a@raToKCHHB OKA3BIBAIOT M HA YT Je-
BOJANBIH 00Men YMennmenme KOJAWTIECTBA TIMKOTEHA B TeIATO-
HMTAX B HEPBBIe 2 CYT 10CJHe BBeJIeNHS TOKCHHA ABIAETCS XapaKkrep-
IBIM HPHBTAKROM ocTporo aduiarokenkosa. ¥ Kpbic, moxydasmmx ad-
garoxenst By B Jjlose 0,45 mr ma 1 ®r macewr Tena, cojepskanie
riMKorena B neveny vepes 72 w cocrasismo seero 159% Romrpoiasmoro
vposus [Svoboda D. et al., 1966]. Ilpm BBesemmm Kpwicam 5TOro
Toxeuna B revenme 30 jHeil MakCHMajbHOE CHUKEHIE KOHIEHTPAT(HIT
rimkorena B nevenu (no 36% womrpoms) ma 21-it jlems compoBoR-
pasocs peskum (na 200%) BospacranmeM ypoBHS TIIOKO3HI B ITa3Me
xposu [Bandre T. et al., 1982]. Taxme ke yrumeremwe cmmresa Tim-
KOreHa B II€UENH I yBeJHUYeHHe KOHIEHTPAIME TJIOKO3H B ILIa3Me
KpoBu 1pm mojtocTpom aduraroxcnkose mabmomanum y meimast [Raj H.
eb al., 1970; Maurice D. et al., 1983].

Rag npum ocrpom, tak m XpomuueckoMm adraTOKCHKO3e BRIPAsKEH-
Hbie M3MeHenMs OBLII OOHapy/KeHsl B oOMeHe BHTAMHUHOB W
MUHEPAXbHLIX BeijecTs. B nevennm Kppic mocie BBEJCHUA MM
ajmaroxcnna By B jiose 4 Mr/kr Gpuio BHIABIEHO yrHeTeHme 00paso-
sanua purammua A us f-wapormma [Chikaraishi S., Suzue R., 1974].
Peskoe ymenpmenie XOHIenTpanmm suTaMmEa A B IeYeHN W IIa3Me
wpoBH mpu aduaroKCcHR03ax OOHAPYIRUIN Y TEJSIT, CBIHEH W IBIIIAT
[Alleroft R., 1969]. B cpasm ¢ otuM yMecTHO NPHUBECTH JaHHBE 0
HHTHOMPOBAHUA PETHHOIOM MyTareHHON akTmBHocTH adratoxcmua B,
L. Busk u U. Ahlborg (1980), ycranosusmue aror ¢akr, camraior,
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w0 on obycnoien auGo yruerenuem oGpasonanun 2.3-onorenga ad-
JATORCHITA B[ B MUKpocoMax, Janbo yennenunem npoiecea ero jgerpa-
JUATIH,

Y UBIIVIAT, MOXYYaBIIAX KOPM, Barpsasuennsii aduarorcnmam,
ObHapy I cHIKReHne KOHIEUTPAUIN BUTAMEHOB rpynner B B ninas-
Me KpOBH, JKeJUH M IleYeHHN H BO3pacragwe Ypomma (Qomanuma B
iinasme Kposum [Voigt M. et al.,, 1980]. ¥V yrar mpu adaarorcurose
TaKAKe YMEHLIIANOCh KoiamuecTso pubodimapmma B IasMe Wpopu
atemun, Bimskme pesyanrarhl OBIIM HOIYYEHBI B ONLITAX 1A KPOJT-
xax: BBefenme aduratoxcmpa By B jose meime 25 mir/kr B Tededue
15 pueil mpuBoOAMIO K pesxkomy (Dozee YeM B 2 pasa) CHIDKEHMIO KOH-
TEHTPAINN THAMHHA, THpPWIoKenna i OHOTHIA B 1IasMe KpoBim u
BHAYUTEIBHOMY Bo3pacranuio copepsranmst goranuua [Voigt M, el al.,
1981].

Onnorparnas maberius Kpeicam aduiarokemua B, npmBopmia ®
YBeJAMYEHUI0 YPOBHA jKeje3a, MeJM M Maprauiia, HO He BIHAIA Ia
ROHIEHTPAIMIO IUIKA B Teveni, mouxax 1 cexesenxe [Doyle J. et al.,
1977]. ¥V usmasr npm BBeJIeHHM DTOTO0 TOKCHHA B TeUeHHe 3 el
BHIABHIN 3aBECUMOE OT (03Bl CHUJKeHHNe KOHIEHTPAIMN IMHKA B Ie-
gepn [Maurice D. et al., 1983]. Heemorps ma ycramoBiennbie mame-
HeHHs B o0MeHe MUKPOIeMeHTOB npn adrarokcukose, 3HAUYEHHe HX
8 MexaHHU3Me TOKCHYECKOro AeilcTBua aiaToKCHHOB He SCHO.

OnpejiesieHHBIT  MHTEPEC IIPEJICTABIAIOT PE3YJILTATLI  H3YTCHUA
B3AMMOCBS3H MeKAy TOPMOHAJIBHHKME (aKkTopaMu M TOK-
cnuecknM JleiicreueM aduaroxcmuon. Taxr, adunaroxenn By yixe uepes
2 U mocyie BBeJEHNS BbLI3BIBAI HApPYIIEHWE CHOCOOHOCTH sAJep Iremaro-
IUTOB KpHIC cBA3HBATE Tmokokoprmkomsr [Kensler T. et al., 1976].
Ycranopnena guHeiiHAS 3aBUCHMOCTH MeKAY MHrHOMpPYIOMAM jeiicr-
suem aduarokcuna u ero josoit. Ilpu nose aduarorcumua By, pasmoit
i Mr/kr, ero MHrHOHpYIOUlee BIAMAHUE HA CBA3LBAIOILYIO CITOCOOHOCTD
silep OBLIO MaKcHMannLHeEM depesd 6 ¥ m mabaiofamock 0HO B TeYeHHe
36 u. Ilpepmomararor, uro mojlapienne araToOKCHHOM MH/YI[HPOBAH-
1I0T0 TOPMOHAMHE cuuTe3a (PepMEHTOB MOKET OBITH CIE/CTBUEM He ero
seiicrous ma JIHH-sapmenmenii cunres PHI, a mapymenma pzanmo-
JielCTBHS TOPMOMOB € MECTaMM CBASLIBAHWS B sJpax.

Temopparudeckuit cuujipoyM SBIAETCH OJHUM W3 B/RHENNINX 1
fIOCTOAHHBIX NpH3HAKoB ocrporo aduarokcuxkosa. Hapymenmne
¢BEepTHIBAEMOCTH KpoBH mpu aduaroKcmrozax mnabdiofamda y
EPYIHOTr0 POTaToro cKora, CBUHEH, €00aK, KpbIC, MOPCKHX CBIHOK,
mumaaT 1 apumaros [Doerr J. et al., 1976; Alozie T., Bassir O., 1979;
Bassir 0., Alozie T., 1979, u ap.]. ¥V Bcex prux Bujos OBUIO0 YCTaHOB-
JIEHO yMeHbBIIeHe B Iia3Me KpPOBYM YPOBHS OCHOBHOTO (paxropa cBep-
Teipanug Kposu— paxropa 11 (mporpombumma). ¥ npiuiar ObUIO CHU-
JMeHHBIM TaKske cojiepkanne (axropos [ (Pubpmuorena), V, VII
u X. Y uenoseroobpasusix o0espsn eI jeduiur paxropos II,
VI1I, IX u X. BosmoKmo, 4T0O CHHKeHHE KOHIEHTPAIMI OCHOBHBIX
$aKRTOPOB CBePTHIBAHMA KPOBH SABIAETCS CIeJICTBHEM BHI3BAHHOTO ad-
JIATOKCHHOM Hapylnenms ux cunresa B mevenm. Ilpexmomaraior rak-
we, uro aduarokemm B, Mmomer jeiicrBoBarh Kak anTmBurammn K
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it Kongypuposars ¢ paramuaom K sa Mecra CBA3BIBANHA Ha MOJERY=-
JX (pepMenToB CHHTE3a HPOTPOMOMHA M HEKOTOPHIX APYrux (haKrro-
pos csepreizaemocrn kposu [Bassir O., Alozie T., 1979].

Bausgnne na erpykrypHbie
0 (PYyHEINONAABHBIC CBOHCTBA KIETOYHBIX OPraHeiI

Orpasrenne ararokennoM, Kak U JeiiCTBEe MHOTUX JPYIAX TOK-
CHYECKUX BEIeCTB, COIPOBOK/ALTCA TIyOOKNMI HApYIIeHUAME (PyHK-
I 0TJIeNbHBIX CYyORIETOYHBIX MeMOPAHHBIX CTPYKTYP M M3MEHeHMEeM
K (pepMenTHOl aKTHBHOCTH. Yike Ha PAHHHX JTanax MCclefoBaHUs
OMOXMMUYECKHX MeXaHU3MOB JieiicTBug adraToKCUHOB ObLIA BBIIBH-
Iyra THmoTesa 00 ONpejleAToNneM 3HAYeHIN HAPYIIEHUS CTPYKTYPHD

I (yRRIEE METOX 0N pHit B narorenese auarorcnrosa. Oma-
1O POSYILTATLE DOCHEYIONEIo nayuenmss OB ¢ToxhL Heo/ 03 HaTHbI-
MIT, PO 1O HPOCTINEIOCH BOSMOASIILIM ¢ACHATS OKROHTATeIbHEE BhI-
BOJLLE O POJIE DTN OPFAIeT 1 arorenese adurarokenrosa.

Lo raninine Go Bdwards 1w coanr. (1971), Gonee 309% '[Cl-agra-
rorenin By onpejeasiosoro B nevenu kpeic, 0510 cBasano ¢ gpar-
el Mucoxotipidt, Jlobapimenne 9Toro TOKCHHA K BHIIEICHHBIM M-

TONOIJIPIIM. TIe'el KPLIC TOPMOBII0 HA 20—44Y9, Tpamcmopr siex-
Tponos. B cyOMUTOXOHIpHANBHBIX YaCTHIAX BT0 HHrHOUPOBAHEE
aocrurio 63%. Ipn sroM yaanocsh yeranoBuTs, 9T0 yrHETEHHe TPATC-
OpTa IEKTPONOB IMPOMCXO/MT HA YJacTKe IENH MMy IHTOXPOMOM
b u ¢ [Doherty W., Campbell T., 1973]. Adnaroxcun B, ne oxaspi-
BAJl CYIIECTBEHHOrO0 BJIUAHNA HA AKTHBHOCTH MapKepHOTO (epMenTa
pryrpennnx memopan muroxonipuii — AT®assr, B T0 Bpems Kar ad-
naroreny My nospiiaix ero akrusnoets B 3 pasa, a afuaarokenn Gy —
ciran ee dounee wem B 2 pasa [Pai M. et al., 1975]. ITo mammeiv
D. Desaiah u coasr. (1979), aduaroxcuusr mo BHIPaKeHHOCTH WX
uHrubupyoIero jeiicIBus Ha oxHroMunuEIyBcTBHTENbHYI0 AT®Masy
MHUTOXOHJPHI TIeYeHN KpLic M MBIIIeHr in vitro pacupeensanorcsa m
caepyomenm nopsire: Gy =B >G> B,.

B ycanosnax in vitro aduaroxcmrsr By, By, My n G; mossimamn
aKTHBHOCTH HMB30HUTPAT-, TIyTaMaT- W MajarT[erujiporeHas, IoKaju-
30BAHHDBIX B MHTOXOHADHANLHOM MATPHKCE, W CHIKAIN AKTUBHOCTE
membpano-ceszannoil  B-rugporcubyruparaernaporenassl. AdraTor-
cun Gy TOJIaBAAT AKTHBHOCTH BCEX HU3YYEHHBIX (JepPMEHTOB B MHTO-
xonpipusax mevennm Kpric [Obidoa O. et al, 1980]. B muiemennsry
MHITOXOH/IPUAX Tedenn necapkn adrarorcun By mOaBIsI aKTHBHOCTE
CYRIMHAT-, MajaT- H G-KeTOrIyTapaTferuporenas, a TakiKe IATOXPOM
c-peaykrasst [Obidoa 0., Siddiqui H., 1978; Obidoa 0., Obunwo C.,
19791.

IIpu ocrpoii mnrToKcuKanum auaToRCHHAMI B TIEYeHN KpHIC OBIT0
ofHapy/eHo CHHJKEHHEe AKTHBHOCTH IHTOXPOMOKCHUIASHl M TIyTaMaT-
AeIuPoTeHaskl, HO He M30NMTPAT-, MAJaT- U CYKIIHATHAErHporeHas
{Tlokposekmit A. A. m nup., 1969; Signh N., Venkitasubramanian T.,
1975; Kalengayi M., Desmet V., 1975]. Ilo gamasiM APYyrHX aBTOPOR,.
upH ocTpoM adraroKCuKose Y KpPBIC, BEI3BAHHOM OJ{HOKPATHLIM BBEJe-
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miem aguarorennos By ow Gy, wepes 48 w n pevenn wopovkax CHum-
Ataracnh aKTuBIiocTnL CYRumnar- un METO T APOre g, HITOXPOMOK~
CHjlasel, B TO Bpems war spefenme adurarvoxenma My upunojmio i
ARTUBAIHI METOXOHJPHANLHBIX (PepMenTon orux opramon, Aduaror-
cni By mopmaBmAn rTakike aKTHBHOCTH (DEPMEHTOB I(MKIA MOYEBUIHT
(MuroxomypmanbHLIX KapGamomngocaTcHuTazE W OPHUTHHTPAHC-
kapbaMmIashl) B meYeHN KPbIC, HO He BIMSI HA AKTHBHOCTH aPTHHAZH,
JoxanmzosauHoit B murozone [Bai N. et al., 1977; Thurlow P. et al.,
1980]. Bospacramme arTHBHOCTH MHTOXOHAPHANLILIX HIOIMTPATS IT
rIyTaMaTAeruIporeHazsl B CHIBOPOTKE KPORU WPLIC I HAJMATOXOH/I-
PHAJBHOM HaJocajike Npu CHImReHmm ux akTunioceTn g TRanm nevenn
MOMKeT GLITB CHeJICTBIEM Hapy e HPOHIIaeMoeT M(\Mﬁpilll M-
roxouapuit; Be3Bammoro aduiarorenmuom By mum ero meradosnranmir
{Emerole G., Bassir O., 1976; Galteau M., 1981]. A. Uwaifo (1984)
BLIIBIUI KOPPEJIAIMIO MeJRlY CTeIeHbI0 HapyImIeHHms (YHRIMOMAIbLHOI
ARTHBHOCTH MHUTOXOHJPHII W UYBCTBHTEALHOCTHIO DPABIATHBIX BUJIOK
JRUBOTHBIX K admaroxcuny Bi.

Jlorasano menocpencrsennoe feiicrsue admaroxcnmo ma pub o-
COMIBII ammaparT RIeTKH, MPOABIAIIEECT TIPesRIe BCEro B
gesarperatun noamcom. Ilomararor, wro aIaTORCHHEI CBA3HIBAIOTCS
co cnenuuIeCKuMI YUacTRaMI HHJ0TIIa3MaTHIeCKOTO PeTHRYIyMa,
OTBETCTBEHHBIMA 34 TNPHCOEAMHEHNE ITOJNCOM, BLIBHIBAS TEM CAMBIM
cvemenre puHOCOM M Jlerpafanuio HIJIOMIA3MATIICCKOTO PETIRYIYMa
[Garvican L. et al., 1973; Hayes L. et al., 1975; Thurston J. et al.,
1980, m pap.). Hanpumep, ommorparnoe ssefenme aduaroxcmua By
kpeicam B jlose 1,5 mr/ur npusopgmno ¥ mesarperarum o 70% momu-
com B revenue rrepseix 18 u. ax ormedasocs BB, MHrHOEpyIOMIee
puusare aguaTokewnos na OHocHHTE3 0ejKa MOKeT OBITH CBA3AHO C
@r0 HEeIOCPEeICTBeHHBIM J[eilCTBIeM Ha TOJMCOMBI ITyTeM B3anMOJleii-
eremg ¢ uPHE ma monmeomax B MOMENT MHUIVANNE TPAHCIAINN NIE
B Yipomecce COOCTBEHIO TPAHCISAINN WIH TyTeM OJOKIPOBaHMA Tep-
MUHAUN TPAHCIAIHN,

Adnarokecnupr HETHOHPYIOT TMPONECCH! THIPOKCHINPOBAHNA B 9 H~
TOMIAa3MaTHIeCKOM peTuRyaxyMe remaronuros. Cumramor,
UTO B OCHOBE DTOTO JEyKAT TOJABICHNE AKTUBHOCTH MHKPOCOMHBIY
OKCHreHas W cHUKeHme Komientpanmm nmroxpoma P-450. Hampmwmep,
ofiHOKpaTHOe BBemenme aduaroxcuua Bp cammas Kpbic TPHBOJMIO K
ABIPAREHIOMY YMENBIIEHHIO cojlep/Ranusa B medenn muroxpoma P-4501
I aRTUBHOCTH aMI{onupuH-N-I{eMeTiiassl ¥ aHWINHIAIPOKCHIA3E!
[Kamdem L. et al., 1981]. ¥V camox npm OJHOKpaTHOI MHLEKIAH DTO-
ro0 TOKCHMHA THajenye ypopHa Imroxpoma P-450 m aKTHBHOCTH MOHO-
oxcurenaz wmabmojanm TOXLKO B pannme cpok:m (48 uw), a wepes
6—9 mec roamuecTso muroxpoma P-450 me oramualiocs o KOHTPOJIS
[Mgbodile M. et al., 1975; Kamdem L. et al., 1983]. Axrusmocrs
UDP-ratoryponosmirpancdepassl H DIMOKCHATHAPONABLI  JIOCTOBEPHO:
po3pacTajia B IeYeHN KpLIC KAk IPH OJHOKPATHOM, TaK M NpPHA II0-
BTOpHBIX BBejenusx aduaroxcmua Bi. TombKo mpm BEICOKHX J[03aX:
rokenna akrmsuocrs UDP-rmoryponosmirpancdepasst B TeYeHd CHH-
;ramach [Kamdem L. et al., 1981a, b; 1983].
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ARTHBIOCTE MapKepHOro (epMeHTa MHKPOCOM — Iimioko30-6-goc-
(arasnl — 3HAYATENBHO YMEHBIIAJACh B TEUeHH IBIUAT yiKe Hepes
4 4 pocie BBejleHMA UM Jeranbuoii 7103bl aaarorcuma. Ilpm octpoit
WTOKCHKAIAE Kphic a@rarokcHuaMu B medend Takike Oblro ofHa-
PY/REHO PeBK0e YruerTenme AKTHBHOCTH TiOK030-6-gocdarassr, B To
wpemst war akruppocrn NADH- m NADPH-3asmcuMbIx muToxpom
c-pejiyRTas m pecuennduuecKoil serepassl CyNIeCTBEHHO He M3MeHsd-
nacw [Moxposexmit A. A. m jap., 1969; Bai N. et al.,, 1972, 1973].
B oramume or aroro mamrennuoe (B Tevenme 60 mmeit) BBejenwe KpbI-
cam nmsknx o3 admarorensa By (1 m 5 MKr/Kr) mpHBOAMIO K BO3-
paCTANNIO ARTHBHOCTH T0k030-6-ocdarassr [Berlanga de Moraes B.
o al., 1976].

Oco0plit mATEpeC TPeJICTABIAIOT aHHBe 0 BINSHAN araToKCHHOB
pa crpysrypunie 1 (OYOKIMOHATLHKIE CBOICTBA JMB0COM. ITH
LACTOTHLIO OPPAMOINIRE, TPEICTARISIONe cotoit JnnaMiuIeckyio chc-

TEMY  CHOIIIIEPOIEIILIY. MeMOpatnx  obpasopaiii, KoTopse co-
JOpAAT  KOMILIOKO  PIpodrnecknx  (epmenros, mecyr 00IxpuIyIo
DY HRIOAALIYIO Trpysry 1t obecne uBaoT 3amuTy KIeTOR OT Jy-
WROPOJIHLIX NOmee”Ts 1 MERPOOPTATH3MOB. Cormacmo rmmorese HEKO-

TOPIX ANropon, (hepMenraM JM30coM M B IEPBYI0 ovYepelb KHCIONH
JIH Rase  npmimajuiesur onpejesieHHag polb B Iporecce KaHIepore-
nesa. Jra IMOOTE3a OCHOBAHA HA JIAHHBIX O TOM, UTO MHOTHEe KaHIE-
'POTeHBI, Hapyllag IMPOHUIAeMOCTh MeMOpaH JIH30COM, CHOCOOCTBYIOT
AKTHBAIIA M BBIXOY B IMTO301b au3ocoMubIx (pepmentos [IToxpos-
crmit A. A., Tyrennan B. A., 1976].

Mpr mayganm in vivo m in vitro Bamsnme adraroKCHHOB Ha aK-
TUBHOCTH (PEPMEHTOB M cBoOiicTBA MeMOpaH JM30COM KJETOK OpraHa-
svunmenn  (mewenn). lMcecaepoBanms JeillcTBHS TOKCHHOB IIPOBOJMIR
AAPAIIENBIO ¢ AMAJNB0M BIMAHNS BeIIECTB, 3HAYUTENHHO IOJaBIAIO-
X cnnres Oenxa (ma TOM e ypopue, UT0 M aIaTOKCHHEI), HO He
ABIONIIXCsA Kanueporenamn, — muromunuaom C 1 pySomunmaom C.
Cerpoe orpasienne adurarokcmaoM Bp cOIpoBOEIanOCh pesroil m3-
OUpPATeNLHON  aKTHBATMEl  HEKOTOPHIX JIMB30COMHBIX  (DepPMEHTOB
(pme. 1). Rax suamo u3 pue. 1, yme ® 3-My wacy 1mocie BBeJeHUSA
TOKCHHA AKTABHOCTEL OONBIIMHCTBA MCCIeI0BAHHLIX (JepMEHTOB [[0CTO-
BepHO noBbIuanachk, K sromy cpory arrmsmocrs Kuceaoit J[HHaawr
socrurana 1089 womtpoasnoro ypopms, apmicyabdaraz A m B m
p-ramoryponugassr — coorsercrsenno 141 u 121%. K 12—24-my gacy
AKTHBHOCTH (DePMEHTOB TPO0IFRAIA HAPACTATH, OCTATAs MaKCHMyMa
K 48-my wacy. OcobfemHo pesko IIOBBIIATACH AKTHBHOCTH KHCIOi
JIHRaser (2769, wmomrponbuoro yposms); B 2 pasa Bospacraia ak-
THBHOCTL apiicyab(aras A mw B u B-rmoxosmmasel. AKTHBHOCTH
B-roRypoHUAA3El M B-rajakTo3HIa3k MOBHIIANACH 0ojiee yMepeHHO
(123 m 1629%). Haunuas ¢ 72-ro waca akTMBHOCTH (PePMEHTOB IIO-
crenenno cumaanach. Onmaxo k Romny nepmona mabmofennit (96 1)
antusuocrs kmeaoit [ITHHKaser 6omee wem B 2 pasa mpesbimaza KOHT-
POABHELIT yposenn. Iloppmennoir ocrapaiack M aRTHBHOCTEL B-TJIIOKO-
supassr (174%) [Moxposermit A. A. m nup., 1971; 1972a, 6; 1974].
B 1o e Bpems upn Bpejennn muromunuaa C m pybommmuna C ax-
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FHRnoeTn ﬁ()thlllllll(i'l‘lm JIH3OCOMITBIX (l)(\])hl(‘ll'l'()ll Joeronepno canKa-
nnen [Kpasaenxo JI B., 1971].

Tawum 0fpasoM, IHIPOKO PACHPOCTPALICNION [1POACTANACIIE O TO-
FAALIOM MHTEOHpOBANIHE aduarokcumuaMit cunresa Ji06oro Gearka KaK
oclione MeXaHusMa HUX JIelCTBHA He MOKeT OBITh npHHATo (63 0ro-
popor. OQueBHpHO, YTO s GoJee IOMHOTO O0BACHEHUS MeXamusMa
jleitersasa araToRCMHOB HYRHBI JOMONHATNbHbe Hannbie. Heworo-
puie JIOKa3aTexbeTBA, BEPOSTHO, CJEIyeT MCKaTh B 0COOOWMHOCTIX Ia-
pyuenas  (pyaERmumonnpopannusg  PEPMEHTHBIX CHCTEM M KACTOUNLIX
MeMOPAHHBIX CTPYRTYP TPH HITOKCIKATII, .

Ilpr maywenmn in vitro Bamsumsg pasauainnly Kouenrpaunii ad-
paroxemaa Bj, mmrommmpmuma C w pyOSomunmia O ona erabminnocrts
veMOpan Jm30cOM TeYeHN Kpbic Obo oOHapysseno, 1o rounko adg-
JATOKCHH BBI3BIBACT BBIPAKEHHYIO JAOHIMBAIIIO JIHB0COMULIX MeMO-
AR M yBeJIUYeHNEe HEeCeIMMEeHTHPYeMOil aRTHBHOCTI JIM30COMUBIX I'HJl-
ponaz (pume. 2) [Kpasuenro JI. B., 1971, 1980; Tloxposckmit A. A.
i ap., 19726; Kpasuenxo JI. B., Tyreamsam B. A., 1972; Tyreas-
an B. A., 1977]. Kag sugmo us pue. 2, 30-mmmyrHas muryOaims
cycneHsun jmzocom ¢ aduarokennoM Bi B KomewHOIT KOHIEHTpaIum
4+107% m 4-10-5 M npu 37 °C npusopmia K 2—3-KpaTHOMY yBeJH-
YeHHUI0 HeCeJUMEeHTHPYeMOil akKTHBHOCTH HEeKOTOPHIX (DepMeHTOoB, B TO
ppemst kak Hu Muromumum C, nm pybomunun C e Biausiin ma cra-
duirpHOCTH MemOpan auzocom. Ilomyuennpie in vitro janunie nmaxosr-
¢4 B ONPEJENeHHOM COOTBETCTBHM C Pe3YJbTraraMi ONLITOB in Vivo,
D KOTOPBIX M3 M3YyYeHUBIX MHTHOMTOPOB cHmTe3a Oedaxa Toubko adua-
Tokemn B BH3BIBAI YBeNMYEHNE HeceMMeHTHPYEMOIl aKTHBHOCTIY
nu30coMHBIX (epMenTOB TeYeHH Kpwic Yepes 24—48 uw mocie BBeje-
WIS, B TO BpeMs KaK yKasanmple anTUOMOTHRN He BIMAIM Ha IIPO-
pumaemMocrs MemOpam smzocoM. VIEpIME cioBami, Pasimamg MeiKy
auraToKCHHAMI T TIPOTHBOOTYXOJEBBIMI AHTHOHOTHKAME (MHTOMM-
urHom C m pyGomurmaom C) geTKo NpOCIeKMBaiNch Ha YPOBHE UX
qeitcTua ma memOpansr musocom [Beanpossanusit B. K. n ap., 1971;
Tlokposekmit A, A. u jxp., 1971; Kpasuenxo JI. B., 1971].

OrnpejiesieHEbIe KOPPEJNAINT Me/Y BHIPAKEHHOCTHIO TOKCHYECKHX
II TenmaToORAaHIePOTeHHBIX CBOICTB, C OJHON CTOPOHBI, H M3MEeHeHHeM
depMeHTHOIl AKTHBHOCTH ¥ CTAOHILHOCTH MeMOpAaH JIHM30COM TevYeri,
¢ JAPYroM, YAaxoch BBHIABUTH TPH CPABHATEIHHOM M3YUeHHH NeiicTBHA
wa Jjmsocombr adaarorempa By m crepmrmaromucrmua [Kpasuen-
ko JI. B., 1979; Moposor 1. A., Kpasuenro JI. B., 1979]. B omwirax
in vivo crepurmaronuernn B oze 10 Mr/kr BrI3pBam y KphIc BO3pac-
ranue obmeit akrupnoctn kucanix [[HKaser 1 PHRaser, apmacyabda-
tas3 A m B, a rawme B-N-anermirmioxosamuaniasst B meuenn. Tax
‘Ke Kak u apmaTokcun B, crepErMaTOUCTHH BBI3BIBAI JOCTOBEPHOS
VBeJHUYEHUE HeceAuMEeHTHPYEeMOil aKTHBHOCTH OOIBIIHHCTBA JIM30COM-
HBIX THposia3 B Tedemu. B ombirax in vitro ¢ BeleneHHBIME (Ppax-
NUAMHA JIH30COM TeNATONUTOB CTEPUIMATOIMCTHH B KOHIEHTPaIHE
1,2:10-* u 1,2-103 M mnossiman HeceIUMEHTHPYEMYI0 AKTUBHOCTH
NH30COMHON P-rioKo3ugassl. CremeHs BHIPAsKEHHOCTH BBIABICHHBIX
nsMenenuit ObiTa Menblneii, vem y adaaroxcuua Bi. :
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Puc. 1. Vamenenne akTHBHOCTH JIB0COMHBIX (DEPMEHTOB TTE€UEHI Kprc TIPH
woseiCTRII amaroxenna (1), murommnpua C (2) n pyGomunuua G (3) |Ilo-
wposexuit A. A., Kpapuernxo JI. B., Tyreasau B. A., 1971a, 6, 1972a, 6],

a — nucaan JIHKaza; 6 — apmwieyabparasst A u B;

Wrak, maMm BuepBble YAaloch BHIABHTH TOBpesKeHHe MeMOpambI
Jimsocom mojt feitcrsmem aduratorcumon. Ilozjnee Gnuskme pesyinbra-
THI NOJYYUINIE ¥ JPyrde apTopbl. ARTHBAIIO JM30COMHBIX (epMEHTOB
TeUeHH 1 Hapyllenue IpPOHUIaeMocTH MeMOpam Tu30coM HabIoIann
TpH ocTpoM aduiarOKCMKo3e y IBINLAT, MHAONIAT, YTAT ¥ KPEIC
[Tung H. et al.,, 1970; Adekunle A., Elegbe R., 1974; Pitout M.
et al., 1974]. Ecrp wce ocHOBAHMA TOjararb, 4T0 B PeaTH3anum
HEe TOJBLKO TOKCHYECKOro, HO M KAHIEPOTeHHOr0 JeicTBHA adraToKCcH-
HOB OIpeIeJeHHyIo pojab MOryT mrparh am3ocomsl. OcBofosmaomme-
C51 W3 TOBPERCHHBIX JH30COM THIPOIA3LI BBI3BIBAIOT HapylIeHne
OTPYKTYPHBIX M (QYHRIMOHAALHBIX CBONCTB JPYIHX MeMOpamHBIX 00-
PasoBamnil KIETKH U JE30PTaHu3alui0 MeTadoJMyecKUX IIPOIecCOB,
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Bpewms nocne ssegenus, 4

B = B-TIIOKYPOHMpasa; r — B-TIOKo3Mmasa; ; — B-ranaKTosmpasa (CpegHWe NaH-
mele u3 8 ooerToB). ITo OCH OPAMHAT — AKTHBHOCTH B IPOIEHTAX OT KOHTPOJIS.

9TO, BOBMOKHO, B ONpPEeJeJICHHON cTemeHE 00IeriaeT B3amMOJGHCTBHE
a)IaTOKCHHOB ¢ TeHETHYECKEM ammapaToM KieTkd., B ceere srux
DAHHBIX oco0oe 3HAYenHme mpPHOOpPETAOT MCCHe[OBAHWA BIUSHUT ad-
JATOKCHHOB Ha KIETOYHEE MeMODAHEI, SABIAIOMUECT, KaK H3BECTHO,
CTPYKTYPHOIL OCHOBOH (PEPMEHTO3HOII MOBAWKE KIETKE W BBINOIHIIO-
1{fe BaRHYI0 POJHL B OPraHU3anmi MeTaloJMYeCcKUX IIPOIECCOB.
WmeroTcs cBemeHmA 0 TOM, 9TO mpHE ocTpoM AadIaToOKCHKO3e W3-
MEHATCA CBOilcTBA MeMOpam MUTOXOHJDHA H HHJOMIIA3MATHAYECKOTO
PeTHKYIyMa, BCIEJCTBHE Uero HAOMIONAOTCA yBEINIeHHEe HeCeJAMeH-
TAPYeMOl AKTHBHOCTH HUX MapKepHHX (epMEeHTOB — IiIyTaMaTHermj-
poreHassr m anermiacrepassr [[Toxposermit A, A. m jnp., 1973]. 06-

7 3akas M\» 599 97



300 |- g
8
260 2
a 6 B
::\i!—
220 |- N
N 1
N
N
\i
180 |~ § ag
N
NV
N )
140 §J‘.;
N
N |
N |
100 S Al | B0 N =
N | N | N
NG | NH | NE | N
N LN | NG | N
ailp NH | NH | NE | NE | NH |
N % | NS
1

Howr- 1234 3
ponk 2:10 -4 2:10-3

w s
~
(]

A

Do

Honuentpauus, M

Pue. 2. Bananue in vitro pasimamsix Kommeurrpaipmii aduarorcuna (a), Mm-
romumuna C (6) u pybommmmma C (B) ma mecejinMenTHpyeMylo aKTABHOCTH
depmenTon BHIEIENHBIX Ju3ocom Ireuenn Kpeie [[loxposckmit A. A., Kpasuen-
xo JI. B., Tyreassm B. A., 19716, 1972a, 6].

1 — apwicyanbarasst A u B; 2 — B-riuiokypounagasa; 3 — B-rinoxosupasa; 4 — P-ra-
Jaxrosnuasa (cpepuue pauHpie u3 7 onerros). IIo ocm OPXMHAT — AKTUBHOCTB (epMeH-
TOB B NPOLEHTAX 0T KOHTDOJI,

HapyReHue npu a@uaroKcHKO3e y KphIC, MOPCKHX CBUHOK ¥ TIOHE
BHIXOfla B KpoBhL amuiorpamncdepas, dpykrosodmchochar-annromasst
i copOuTONJIerH/porenassl yKas3spaeT Ha HOBBINIEHHYIO IPOHUIIAe-
MOCTH NJIa3MaTHYECKHX MeMOpAaH IemaTondToB. JTo JaeT
OCHOBAHWE IMPEAn0Iarars, IT0 MOBpesKIeHNe KIETOYHHIX MeMOpaH Hr-
paeT BaKHY POIb B PasBUTHN NATOJOIMICCKAX WSMEHEHWI PR
orpasiennu afmaroxcnmamu [IToxposermit A. A. m mp., 1973; As-
quith R. et al., 1980; Thurston J. et al., 1980; Kamdem L. et al.,
1981]. OG aroM cBHJIeTENBCIBYIOT J IPHBEJEHHBIC BHIIIE JAHHBE O
3HAYATENLHOM TOJIaBICHUH NPH HWHTOKCHKANUE adiraToKCHHAME aK-
THBHOCTH MeMOpaHno-cBASaHHBIX (epMeHTop (HampuMep, III0K030-6-
Jocdarassr u O-HYRIEOTHABBI), a TaKiKeé BO3pacTaHHe AKTHBHOCTR
HIes0UHOi (hoe)aTassl B CHIBOPOTKE KPOBM TEJAT, CBUHEN M KpPbIC PR
admaroxenrose. Hak momaraoT HeKOTOpPBIE aBTOPHI, NPU MHTOKCHKA-
i araToKCHHAME B HEPBYI0 09epejb MHruOMpyercs CHHTe3 cTPYK-
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1Y punix ('Pl.?Jll(()B KJIeTOMHBIX Mt!M()[NUl, IO HpHBoOAnT I8 mapyrne Han
UX NPOHHIAEMOCTH M MOKeT MIPATHL BAZKHYIO POJNL 1 1POIECCe HekK-
POTH3AIMIT TenaTouTOR.

Onpejiesiennnlii  wHTEpEeC NPEACTABIAIOT JAHHLIe 00 NIMOHEHHN
agTuBnocTH (PepMEHTHBIX CHCTEM NeYeHH B IpeKaHieporenmoi cra-
nuir. Yepes 8—12 mec mocme 30-pmesHoro BBeleHWs Kphrcam adia-
rokenna By B nmevenn Opuim o0mapysKeHBI JIOCTOBEPHOE CHUZKOHIO
AKTHBHOCTI HEKOTOPBHIX (DEPMEHTOB JH30COM ¥ HHJIOIIAZMATHICCKOTO
peTuRyayMa, a rarke murundouposanme NADDP-gapucumMoro nepexmncmo-
ro ormenenus mmios [[oxkponexmii A, A, m jp., 19741, B mepmopn
¢ 15-it mo 35-10 mepeaio nocae wrejenns aduarokcuna By y kpnic B
NeMeHH THCTOXUMHYECKN TAKHKC BLIARIII HaJ0ne WO JKe 1000
OTCYTCTBHE AKTMBHOCTH Iexodmoit um wucaoit (oedaras, A'l'Masnr,
5-HyRIEOTHABBI, rI0K030-6-hocdarassl, cyknumuarjeruiporenassr n
unykmeas [Kalengayi M., Desmet V., 1975]. Baskmsim mnoxasarejnem
OpeKaHIepOreHHbIX H3MEHEHMA B I€UYeHNW KpPBLIC ABIAETCS BO3pPACTa-
ane AKTABHOCTH Y-IV[yTaMIJITPAHCHENTHAA3Hl KaKk B TKAHH IETCHH,
rak I B CHIBOPOTKe KPOBY, 00HADY/KHBAEMOEe B PA3NMIHLIE CPORM IIOC-
sie seefienusa admaroxcunga By [Galteau M., 1981; Kamdem L. et al.,
1981; 1983; Boyd J. et al., 1982].

Mrax, mur mojpo6uo paccmorpenn manboiee CyIiecTBeHHBe GHO-
xummgeckne agdexrsr, BHznBaempie aduaroxcmmamm, Hax mommo
RAKMOUATH M3 IMPUBEAEHHBIX JAHHBIX, BAKHBIM MOMEITOM B MEXamm3-
Me feifcTBUs AIATORCHHOB SBISAIOTCHA, BO-IEPBLIX, B3AHMOJ@IICTBIC
OJIHOTO M3 akTHBHBIX Merafommron aduaroxcnua By (mum urmapo-
nmora aduiarorenaa By) ¢ aMAHOKHECIOTAME, EITAAMA 1 eIKaMn H,
BO-BTOPBIX, B3aHMOIeiicTBHe JPYroro akruHOro Merabommra 2,3-dImoK-
CcHUa ¢ HYKICHHOBBIME KHciaoTaMu. HecoMHEHHO, 9TO BasKRHBEIM KOM-
TIOHEHTOM MeXaHm3Ma JeiicTBua a(iuaToKCIHOB ABIAETCS NX IOBPEK-
salomee jieiicTeHe Ha MeMOpAHHbBIe CTPYKTYPHI KIETKHE M JpyrHe mpo-
geccsr Merabommsma, Myl momsrrammcs CyMMApPOBATH —COBPEMEHHEBIO
TIPEeJICTAaBIeHAs O MeXaHmsMe JeiicTBHA adIaTOKCHMHOB B BHJE CXe-
Mbr 15.

Kar pugno ms cxemsr 15, aguaroxemnsr min nx akTHBHbIE MeTabo-
THTHL AEHCTBYIOT NPAKTHIECKN HA BCe KOMIIOHEHTHI KieTkm. B ajmpax
oun csasemanores ¢ JHK, marmbmpyror pemmmkammio JTHR, mopmas-
asior arrnBHOCTs JIHH-3asucmmoin PHHR-monmMepassr m cobcTBeHEHO
IPONEeCce TPAHCKPUIIUE, B MHUTOXOHJPUAX — BBHIBHIBAIOT ITOBHIICHUE
apoEnmaeMocTH MeMmOpam, OJOKHPYIOT CHHTe3 MHUTOXOHAPHAIBHEBIX
JHHE u Genka, mapyuwaior (yHKIHOHIPOBAHUE HIEKTPOHTPAHCIOPT-
HOI CHCTEeMBI, BBIBBIBAA TEM CAMBIM DHEPreTHYeCKHil IoJoJ KIeTKH.
Ilaronormyeckue wWaMeHeHHmst HAOTIONAIOTCA B HHAOINIA3MATHIECKOM
peTHRyJIyMe: HErHOHpoBaHAe OeNKOBOrO CHHTE3a ITyTeM B3AMMOJIeil-
crsus ¢ PHE u 6noxkmpopanus TepMUHAIMA TPAHCJHAIAA, HapyIIeHHe
CMHTe3a ¥ PeryJANud CHHTEe3a TPUIIuiepuios, gochorunnmos m Xo-
qecrepuna, B murozome adiraToKCHEBI MHTEHCHBHO B3aUMOJEilCTBYOT
¢ PacTBOPHMBIMH OelKaMH M MHIHOUPYIOT aKTHBHOCTH (DepMeHTOB.
AgraToKcHubl 0Ka3EBAIOT TPAMOE JEHCTBHE HA JM30COMBI, UTO IpPH-
BOJAMT K IMOBPEKJIEHHI0 UX MeMmOpanm m OCBOOOJKJIEHWIO aKTHBHBIX THI-
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ponaz. Adaarorenunr HAPYUIAIOT HPOMMIAOMOCTS 11 IIABMATHYCCKITX
memOpan. Bee nepeusciaennnie napymieimms upusoste 1§ TaKk nasuisae-
MOMY MeTaboNMIecKOMY Xa0cy | rHOesn KIerKir,

ADJATOKCHHBI 1 3TOPOBLE YEJIOBERA

Obuapysenne y a(aaToKCHHOB CHIBHENMITHX TeIATOTOKCHIEECKIX
¥ renaroKaHIepPOreHHBIX CBOICTB, OTHOCHTEIBLHO BLICOKAS UacTOT 0
YyPOBEHBL 3arpAsHedmsg MMHU IHIIEBBIX TPOAYKTOB, IHHPOKAT pacipo-
CTPAHEHHOCTh B IIPUPOJAULIX YCJIOBHAX IPOAYUEHTOR a(iaToReHon
HO3BOJAIOT OTHECTH 9T MHROTOKCHIILI K ()IIOJI()[‘H‘IOCI(HM 3arpasnmn-
TEJAM OKPYKAIEH Cpejibl, HOTeHIMANLIO ONACHLIM JUII MejoBeKa.

Hmaangeckne nadmogenusn. Ocrpuie aduartokenikosn y mio/eir na-
0.I0IAI0TCA PEJIKO; OHM CBABAHBL C MOCTYINICHHEM © HHIeH WeKIo-
unTeNbHo Ooabinx Konmuects aduratokcwHoB. Bee ommcammbie B -
Teparype ciaydam OTPaBJeHVA WMeIH MEeCTO B CTpPaHaX, OTIHYATONTIX-
Cs1 BBICOKHM YpPOBHEM B3arpsA3HeHMs IHMINEBEIX HPOAYKTOB aduarTorcil-
gamu (ra®x. 11). Hanpumep, 8 Cemerame mpmummoit 3aboneBauus y

TaGaumma 11. 3aGoucBanmsa meveHn y Joneii, CBA3AHHBIC ¢ yHOTpebaeHHEM
OHIOH, 3arpA3HeHNoH acbnaroxcnnam;tgs[zlio papasiy. WHO, 1982; Ngindu A,

Yucao 7 Hounen-
Crpana s:gg;:::_ Hﬁ}’,“}’;ﬁ,a e BOif npo- pf‘,ﬁ.‘,'g,‘c‘?,’: Tmmecruit cuMnToM
HUA AYKT HOB, MI/KD
Ceneran 2 4—6 mer |[Myxa apaxm-| 0,56—1 Tematyr, B OJHOM CIy-
coBad qae ubpos meveHn
Kurait 26 Bee Bo3- |Pme 0,2 Ocrpmiit  remardr, B
pactel 3 cmywasix (merm)  ame-
TAIBHBI MCXOJ
VYrasga 1 15 ner Mannora 1,7 OcTpelit remarTmT C Je-
TATBHBIM UCXO0M
Nupas 20 1'/;— |Myka apaxu-| 0,3 TemaToMeraius, HeI0~
5 ner |[coBasm CTaTOYHOCTH IIEYCHH, pas-
BUTHE TWHPpPO3a NEeYeH:;
B 3 cayyasx JeTadbHbIH
HCXOTT
Bouee 400{Bapocase| Kykrypyaa 0,25— | Ocrpuii remaTiaT, JIe-
—15,6 |ramemerii  mexom  Ooxee
weMm B 25% ciaygacs
Kenns 20 —  |To ixme 12 QOcrpuiit  rematur, B
12 enywasx JeTJBHBIN
HEX0J

leTeil ABWIACh MyKa M3 apaxmca, cofepsRamias agraToKCHHE! B KOH-
menTpamun 1 mr/kr. B Vnpun geru B Bospacre 1'/o—5 mer moxydanm
B TIpoIecce JeYeHHs OT KBANIMOPKOpPAa ApaxHCOBYIO MYKY, CojlepiKa-
myio admarokcmm By B wommuecrse 0,3 mr/wr. Cpepmas cyrounas
f03a TOKCcHHA cocrapiana mpu arom 1,1 mrr/kr. B ogmom m3 ommean-
HBIX cJYYaeB B medenu 15-merHero MambumKa, IOIMOMIEro oT OCTPOro
remaTnTa, GBUIM BHIABIOHB M3MEHEHHs, Xapakrepuie /i aguarTok-
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cuona: auddysusii nenTpHIoOyIAPHBII HEKPO3, yMEpeHHAs JRHpPO-
pas Jlerenepanys renaTonuros, ¢ubpos cmayconyos. Hak BHACHHIOCH,
apuunHoii saboneBaHus ObIa MaHHOKA, 3arpAsHeHHAs aIaToKCH-
nom By B xommenrpanum 1,7 mr/r.

VoenurenbusiM IPAMEPOM CBA3H a(IaTOKCHHOB € OCTPHIM Trema-
THTOM Y JIOJeil ABMJIACH BCHIBIIIKA TOKCHYECKOTO TemaTHTa B CEBEPO-
samanapix paitomax Wmpma B 1974 r. 3aboseBamme HabmoOfaNoCch B
reyenne 2 mec B Oonee wem 150 MepeBHSAX ABYX COCEJHEX INTATOB,
@ BCIBITKA ero OBLIa CBA3aHa ¢ ymorpefaenmeM B IOy HeaoOpoka-
-rg,cmeunoi& (¢ BUIEMBIMH IPHSHAKAMN IIOPYM) KYKYPY3HI MECTHOIO
npoussosicrsa. IIpu aToM cMepTHOCTH cpefinm 3aboieBmExX GhLIa OYeHDL
peicokoit, ITo mammmm K. Krishnamachari m coasr. (1975), B mByx
orpyrax us 403 sabomesmmx mormGum 113 wemonex. B meenemonanmsax
3. Tandon m coanr. (1977) morasano, 170 B OJ(HOM W3 IITATOB THC-
a0 sabogentuy  coeranmino 994 wenonera, a KOAMTECTBO CMEPTHBIX
onywaen = 97, Auamms neropuit Gonesnn 200 rocrnmTanrmsTpoBaHBEEIX
Goapumix moKatng, wro saloxesanue XapakTepH30BaJOCh IIOJOCTPEIM
HAMAJIOM ¢ JUXOpAJIKolt m mocietyomuyM OGBICTPBIM Pa3BATHEM JKeJ-
vyxm (989 cnyvaos) m acumra (74% caywaes). ¥V GoxpHBIX 06HA-
PYALBAJIL  reraTociieHoMeraauio. B CHIBOPOTKE KpOBM BO3pacTad
ypoBeHL HenpsaMoro GunupyOnEa M aKTABHOCTH MeJXoTHOoM (ocdarassr.
Ha cpesax mevenm, mOIyYeHHBIX IPH OHOICAM WM AyTONCHE, BHISB-
JAIach Xapakrepuas Tponm(epanms HUHTEeNUs FKeTIHBIX TPOTOKOB.
Cmepruocrn cpejn sabonesmux cocrasmna 10%. Ananormumas xap-
THHA TATOMOP(OIOTMUECKIIX H3MEHEHW ImeYeHH HAOII0aNTach y co-
faK, momyvaBmux KopM B jJomax 3a00ieBINHX JIofeil. Amanus IHIme-
BLIX TIPOJIYRTOB TOKABAN, UTO HPUIAHON 3a00deBAHWA SBIANACH KY-
iypysa, obpasusr koropoir B 1009% cayuaen OniIH mOpasKeHR
Aspergillus flayvus m Aspergillus parasiticus m comep:ranm aduaTox-
cun By B xounenrpanum no 15,6 mr/xr. Ilpm Takom yposme sarpss-
IIeHAST CyTOMHOe OcTymIenume adaToKCWHA ¢ NHINEH COCTABJIAIO0
2—6 mr na vemomexa, uro coorsercrsyer mose jo 120 mrr ma 1 r
wvacest reaa B Jlenns, Cnesyer ormerurh, 9To B 00pasmax KyRypyswl,
orobpanunix B oTEX JKe paitomax B 1975 r., Tomsko B 36% caywsaen
ehrABIANOCH 3apaskenve A. flavus, um copepramme admaroxcmma B,
ne mpessimrano 0,1 mr/xr. Baskmo, uro B 9rorT mepmox me Obiio sape-
TUCTPHpOBano ciydaes sabonesanns. B ofenx murupoBaHHBIX padorax
OTMEYeHO, UTO Cpejid My;KUHH 3afoieBamme BCTPEYANOCH B 2 pasa
lalge, YeM Cpejin JReHIIH,

Oumcan cnyvait sensnure ocrporo remarmra B 1981 r. 3 Kenun
iNgindu A., 1982]. Ma 20 saGonesmmx 12 wemopex mormGam. B me-
ueHE yMmepmmx Opur obmapysken aduaroxkcma By B KoumenTpaumm
89 mrr/kr. B /Byx ceMpaxX, B KOTQPHIX OBLIO 3apermCTPEPOBAHO
8 cayuaes saboieBanusa ¢ JeTaJbHBIM HCXOJ0M, B 00pasimax HCHONb-
3YeMOii JuIs TPUrOTOBICHMS WM KYyKypPyssl ob0mapymmun adirarox-
cun By B xommerrpammm 12 mr/kr.

Mo Hacrosimero BpeMeHH JMCKYTHPYETCA BONPOC O BO3MOKHOIN
ceaAsy cumapoma Peite ¢ sarpssmenwem mumm afuaToRcmmaMm, IToOT
CHH/IDOM XapaKTepuayerca paspurmeM JHIE@AIONATIN I KEPOBOI
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Jlerenepanun sayepennux opranon [Reye . ot al, 1963]. Xors ero
ATHOJOIHIO  HEJIDL3sS cUlTarh ORONIaTeJN Lo y(‘/l'ﬂll("l.ﬂ(’llll(il"l, MHOI'ne
AWTOPBI TMOJATAIOT, YTO Ba €ro passpurue oTBeTcTsen paj (hawropos u
I NepBylo ovepeinh BUpycHas HHEOeKUus H Keemodmormru. Pacemor-
s (DaKTEI, CBHJIETEJNLCTBYIONIHE B LOJL3Y TI'HOOTE3LI 0 posu aduira-
TOKCHHOB B dTHOJOrHN cuEpoma Peite.

B Tamnanze npm ayromenm y 23 gereit, ymepmmux or sabonena-
11T, OCHOBHBIMH IPOSBICHHAME KOTOPOro Onuim osmiedhamonaris i
JRUPOBAS JlereHepaiiss BIYTPeHANX OPLAHOB, SHAMHINLHBIE KOHTe-
cisa amaroxcuna By (o 93 mur/kr) Onum ofmapyskensr B TRAHI
DEUeHH, COjlep/RHMOM KRenyjaka u  xmmeusnuka (no 127 mxr/kr)
u sxequm. Cuepnr aaarorcuna BRIABMIM W B APy crannx (mosre,
mouKax), a rarxke B moue [Shank R. et al., 1971]. Anropu nopuep-
KHBAIOT, YT0 3a00JeBaHHe XapaKTepH30BAIOCH OBICTPHLIM PABBHTHEM
[IMTHAYECKIIX CHMITOMOB (pBOTa, CY/OPOrH, KOMATO3HOE COCTOSHME),
gpusenmux ® rubemn 809 szabonesmmx, @ He OTAMYAIOCH OT CHIJPO-
ma Peite.

I. Dvofackova u coapr. (1977) mpejicrapmam pesyabrarTsl KIMHM-
yeckux Habmoenmit 27 Jereit B Bo3pacre oT 3 Jmeir o 8 jer, mo-
rmomux or cumapoma Peiie. 3afoneBanne XapakTepH30BaIOCh 0CTPHIM
navamom m passurmeMm Komsr B revenue 1-—10 mmeit. B mexoropnix
caygasx mpeobmaganm cmmmromsr nopassenua I[HC m saGonesaunne
Wochs 2—3 mec. B mopocrpeix caygasx B mevern nabiiofanm ime-
pInopTadbHet Guépos m mpoxndepanmio JKEAUHLIX IPOTOKOB; IPU
INTeNBHOCTH 3a00JeBAHANA 10 4 Mec PA3BHBAJIMCH NPUBHAKK IHPPO3a
revernn. Bo Beex cayuasx B meuennm 6wur obmapy:renm adurarorcun By
e Kommenrpanum 20—2760 mrr/kr; B 3 caygsasx sesmm u adaa-
roxenn M; B xomnentpamun 0,8—20 mxr/kr. B newenn 25 pereit, mo-
rbmux or Apyrux sadosesanmit, aduaroxcmuos we Gnuro. Ilpm ama-
Mif3e MHIEeBBIX NPOJYKTOB B 5 o0pasinax IOPOIIKOBOIO MOJOKa OBLI
oGmapysen auaarokenn By B xommuecrse 320—5400 mur/r. ABrOps
0TMEYaloT, YT0 HapAjy ¢ momajanneM aduarokcuma By B oprammsm
jereif aJIMMEHTAPHBIM IyTeM MMEIM MECTO W CJIyvan TpaHcIlaleH-
rapuoii WHTOKCHMKanmu (3afoneBamne HOBOPORJACHHEIX € JETAJIBHBIM
FCXOJOM Ha 3-if eHb JRUBHI).

B 1979 r. N. Ryan m coar. onmy0aMKoBajgn pesyibTaTsl HaOII0-
genmsa 3a 8 jmernMmm ¢ cmmjpoMom Peiie, JimarHo3 KOTOPOro MOJITBEp-
jwiaca npu ayromeuu. B 6 caywasx womuemrpanus aduraroxcmma By
p mevemnm cocrasiama 2,23—17,33 mxr ma 1 ®r TrRanm Y 2 nereit
B ocTphli mepmoy 3alonesanusa aduaTOKCHH BHIABIIM M B KPOBH B
wounerrpammr coorsercrsento 11,93 u 31,3 ur/mir. Mmerores m nipy-
riie coobmenms o crydasx Bessrenns adnarokenua By B crBopoTke
kpoBu Goxpueix ¢ cungpomonm Peite [Hayes A., 1978].

Bosee rtrniarensno mpoBejienHbIe AHAJIUBHI ¢ MCIOIH3OBAHMEM BHI-
COKOUYBCTBUTEABHBIX METOJM0B (ARMAKOCTHAS XpoMmaTorpadus BBICO-
KOTO paspellieHHs, PAJHOAMMYHOXUMUYECKHI W HMMYyHO(epMeHTHBIT
METO/IbI) He IO3BONMIM YCTAHOBHUTH JOCTOBEPHBIX PasIMiHil B TaCTO-
Te W cofiepsRapuy a(IaTOKCHHOB B CHIBOPOTKE KPOBH M MOUe MEKIy
rpynmoit gereit ¢ cmaapomom Peiie M WIeHOB WX ceMeit M Tpymmoi
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WIOPORBIX jleTeil TOTO JRe BO3pacra W JIMI[ ¢ APYIIMA 3a00JIeBaHUAMNI
[Nelson D. et al., 1980].

Henasno B nmreparype HOABWIMCH eme JBa coobmenus of odma-
pymennn araToKCHHOB B neYeHH fereir ¢ cmEppomoMm Peite. B wacr-
1HOCTH, Onmcam caydyaii rmbenm JeBOYKE B BO3pacTe 4 Mec depes
12 pueii nociae BIHYTPIIKETYJOTHOTO BBOJEHHS eif ¢ JeIe0HHIMA Ie-
jaMm macaa menun. Humpmveckas xaprmpa 3a0607eBaHEs W JAHHBIE
AYTONCHH BO MHOTOM HAIOMIHAJIM TAaKOBEIe mpum cmufpome Peiie, a B
vacie Osuim obmapysiennr afuaroxcmusi By m Gy B RommemTpammm
25—1000 mxr/xr [Sinnian D. et al., 1982]. C. Stora m coast. (1983)
cdoGmmmmr o 5 cxyvanx cnagpoma Peiie y fmereit B Bo3pacte 3—22 Mec
¢ pasBUTHEeM KOMAaTO3HOTO COCTOAHHS W THOENE B TeUeHWe 2—O JHEIl.
Copepmanme admarorcmna By n» nevenm (ayromcmitipli Marepmad)
sapsuponago or 120 o 810 mur/wr.

Taxnm o06pasom, 1ma 0CHOBAIMT UMEIOIAXCS JAHHBIX MOMKHO 3a-
KITOTHTEL, 10 A(UInTOKCHITLT WIPATOT ONpeJIeleHEYI0 POdb B PasBUTHH
cunppoma Pefio no wpaitneit Mmepe B Tex permoHax, rjie HX COfepRa-
HHe B NUIOBLIY HPOAYKRTax JlocTaTovHo Bexmko. B To JKe Bpemsa
HONLIST MCKIIOUITL, Ur0 HakomieHme adIaTOKCHWHOB B IEYSHN 00Ib-
HLIX SIBIDICTCHA PE3YIbTaTOM HApYIIeHWs MeTaboamsMa HTHX TORCHHOR
I mpolecca MX DKCKPEIMH W3 OPraHM3Ma BCJIEICTBHE MATOIOTIYeCKHX
USMEeHeHMil eYeH’, BEIBBAHHBIX J[PYTHMHA areHTaMM.

3acaysuBaeT BHUMAHMA THMOTE3a O TOM, 4T0 0o0jee BepOATHO
NPEIAHOIl KBANIMOPKOpPa Y YeoBeKa ABIAETCA He Hapyllenue xapak-
Tepa mmranug (OeaKopas M KaJdopUilHAA HEJOCTATOTHOCTH), a MHTOK-
enkanms aduaroxcmaamn [Long D., 1982].

Ipanopkop Buepssie Guur onmucam B Tponmdeckoii some Adpmrn
B 30-e ropm [Williams C., 1933] u B mocmejtylomme TORE 9TOT CHH-
Apom mabmojian MCKIOYHTENBHO B CTPAHAX ¢ TPOMHIECKHM W cy0-
rponmuecknym xummarom [Hendrickse R. et al., 1982, 1983]. 3rmomo-
UHF W IaTOTeHe3 2T0T0 3a00NeBAHHS [0 HACTOSIIEr0 BPEMEHH IIOJ-
Hocreio me mayven. Hewkoropsie aBTopsl TOAUEPKUBAIOT HAIMIME
obmux mpuapaxos y xa00paTOPHEIX JKABOTHHIX ¢ adIaToRCEKO30M
1 GONBHEBIX KBAIIHOPKOPOM: THIOATLOYMIHEMHS, JRUPOBAs THCTPORHST
HeYeHH, II0/aBleHNe MMMYyHOPeaKTHBHOCTH oOpramusma., MaTepecHo,
uT0 reorpadmueckas 30HA PACHPOCTPAHEHWsT KBAIIMOPKOpPAa M IHK
3a00meBaEMOCTI B JIOM/IMBEIe CE30HBI TOJA COBIHAMAOT ¢ 30HAME W
Ce30HAMM TO0JIa, B KOTOPHIE OTMEYAlOTCH BHICOKHE TaCTOTa W YPOBEHD
SATPASHEHNA NUIEBRIX NpoAyKros aduaroxcmuamu [Waldman E.,
1973; Long D., 1982].

Ilo npepsapurensusiv pesyasraram Havarsix B Cymame ¥ccieo-
BaHMWiT, a(IaTORCHABI COlePRAINCH B CHIBOPoTKe Kpomm 15,99% obcme-
noBaHHBIX 370posbix siereit, 19.3% ¢ mapasmowm, 229% c mapasmarm-
uecKuM Kpammopkopom m 36,49% c¢ kBammopxopom. ITpm arom ¢ mo-
MOIIBIO MeTOJa BHICOK0d(PEeRTIBHON KUTKOCTHON XpoMarorpadum B
KpoBm OombHEIX feTeil Opuim mieHTH(EIUpOBamb aduaarokcuusr B,
By, Gy, My, M, a y Goasmsix KBammopKopoMm — m adrarokenron. Kom-
NeHTPAIUA OTHeNBHEIX afraTokcmHOB OhIIa MAKCHMAJNBLHON B KPOBH
AeTeil ¢ KBalImOPROPOM, a MHHUMAILHOII — y 30pOBHIX auIl. Bo Beex
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Ppytinax Goanupix vacrora obuapysenus auaToRCHIOnR B CHBOPOTKE
KPOBM OKABATACH BRIULE Y MaULUMKOB, YoM y jenovuer, Aduaroxenn By
OLNE Haiijien Bo Beex 00pasiuax ayTomcHiiHoro MaTepuaja neuenmn je-
1eil ¢ kBammopropom (B Komnenrpanun 13208350 ur/ur) u ne 06-
Hapyssen B meuenu Jereir, mormbmmx or mapasma. llpm amanmae -
HEBBIX HPOJYKTOB M3 MeCTHBIX MAarasuHoOB BBIABHJIH YPe3BLIUAITHO
BLICOKMIT  yposenb 3arpssmenua  aduarokcmEaMm apaxuca  (J10
99,66 mr/kr admaroxcmma B,), apaxucosoro macaa (26 mr/ir adua-
rokcuna By, 84,5 mr/kr aduaroxeuma Gi) m ropoxa (0,9 mr/ur athaa-

rokcnaa By). Ha ocnosanum nosyuennpix Janunix MOMKHO 1peinono-
MMUTH, 9TO PASBUTHIO KBAILIOPKOPA Y JeTeil 1POJIIeCTBOBAIO TOCTY -
JeHHE ¢ OHIel  SHauMTeNninix  Koamueern  aduarokcnnos.
AbTepHATHBHBEIM MOKeT OBITH UPEAHONOIKOIIG O HAPYIICHIT  [1pi

KBAIIMOPKOpPE IIPOIECCOB MEeTAd0JM3Ma, Tpaucmopra u sKeKperin ad-
garoxcunos B oprammsme [Hendrickse R. et al., 1982, 1983].

B aumrteparype mmeiorcs oryenbibie coobmenums o0 o0HApY/KeHUR
auraTOKCMHOB y JI0ojieil ¢ HeKOTOPHIME HOBOOOpasosammsamm, Adra-
rokenn By B xomenrpamum 520 ur ma 1 r chipoit TKaHHm OBLI BBIAB-
den B OWmomemiimoM MarepHasie IiedeHH y OOJBHOrO paKkoM TIPAMOIL
wumkn u nedemnm [Phillips D. et al., 1976]. B ceBoporke kponm
MOJIO/ION JReHIIMHKL ¢ HEePBATHLEIM PAKOM Iedenn (JUarmos ycraHoB-
JieH Hpu OMONCHE U BIIOCIEACTBHM MOJATBEPIL/ICN Ha ayrorncni) ofma-
pyxmim aduaroxenn By B romuenrpammu 3,39 ur/mu, a rarike no-
BePXHOCTHBII aHTHreH BHpyca remarura B. V3 jpamupix amasuesa
¢TI0 M3BECTHO O eREe(HEBHOM YIOTpPeOJeHMM apaxmcoBOro Macaa u
KYRYDPY3HOH  MyKH,  BO3MOJKHO 3arps3HEeHHBIX adraroRCcHHAMA
[Wray B., Hayes A., 1980]. G. Onyemelukwe u coasr. (1982) raxk-
e coobuman 06 o6Hapy/ReHNH B cHIBOPOTKe KpoBm 3 m3 20 GoabHBIX
{IEPBHYHBIM paKkoM meueHm aduarokcuua By B KoHmeHTpammm, mpe-
poimatomeit 0,15 wmxr/ma, npuuem y 35% OonbHBIX BHABIAICA U
OBePXHOCTHBII aHTHreH BHpyca remarura B. Vmrtepecusii caydaii
omacan I. Dvofackova m coasr. (1981). Admarorcun B, mamam B
OITyXONeBOIl TKAHH JIEIKOTO 2 OOJBHBIX ¢ Jerodmoit (JopMoit MHKO3a,
seisBanuoro A. flavus. Apropst mpejmomaraior, uro aduraroKCHHEL
mpogymupyemsie A. flavus, moryr mrparh onpejesieHHYI0 POIb B Te-
fes3e OIMYXO0Jeil, pa3BUBAIOIIUXCA TIPU JETOYHBIX MIKO3aXx.

Uccnenopanns, nposejienubie y GOXBHBIX IHEPPO30OM MEYEHH, mPO-
:RaBalomux B paitomax Mpama, rae aro sabomeBanme cumrTaercs dac-
ToiM, B 6 m3 26 cayuaes seasmim agaaroxcma M; B moue. AdaaTok-
cuE He Obur OOHApY/KeH HM B OJHOM cilydae HOpPH AHAIA3e MOTH
DONBHBIX ¢ APYrEMU AuarxosaMu. BojbHBIE MOCTYHANHE B KIMHIKY H3
JepeBeHb, TJie ONpeNlelsINCh OYeHb BBHICOKWE KOHIEHTpanum adira-
rorcmaa M; B monore [Maleki M. et al., 1976].

dnmaemuonorngeckue uccaeposanns. OMEAM W3 Ba/KHBIX [OKa3a-
reIBCTB PeANbHOI OmacHOCTH adIaTOKCHHOB IS 3J0POBhA Uel0BEKa
SBIAETCA YCTAHOBIEHWE KOPPEIANW MeRIy TACTOTOH W ypOBHEM
3ATPASHEHNA NATIIEBHIX NPOAYKTOB a(IaTOKCHHAMI M YaCTOTOIH mmep-
BUYHOTO paka medenu cpejau mnacexenns. I[lepsudneni pax mevenn
BeTpevaercs OvYeHb pejKo (MaxcumyMm o0 49 obmero umema 3i0Ka-
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weersonnnix omyxomeii) B crpamax Espousi, Cepepmoit Amepukm n
Aperpasnmm, Ho ero uactora pesko Bospacraer (mo 26—50%) B mexo-
roprix crpamax IOro-Bocrounoit Asum m Agpurn. B crpanax Espo-
unt m Cemepmoii AMePHKH NEePBHIHEII paK IeUYeHH BCTpPeYaeTcs Ipe-
IIMYTIeCTBeHHO y Mysumm B Bospacre crapme 60 xer, B TO Bpems
KAk epean macejenus crpan AQpurm —y Mmomopeix MyswumH., Tak,
p MosamOuke vacrora NepsUYHOro paka MeYeHH y MY/KYHH B BO3-
pacre 25—35 mer B 500 pas npessnmaer Yacrory 21oro 3aboreBaHM
v My:RumHE TOii e Bospacrmoii rpynmsr B CIDA m B 15 pas Bbume
sabonepaemocTn Myskunma B MoxammecOypre, pacriolioReHHOM -BCETO
# 300 mummsx or Mosambura [Wogan G., 1968]. HauGonbuas wacrora
LePBIYHOTO paka mevenn (mo HekoTopsM HamEEM Jlo 68—70% o00-
(1[er0 Ymeaa 37A0KAYeCTBeHHBIX OMYXO0Jeit) 3apermcTpupoBaHa y MyiK-
yun Ganry B MosamOuxe. G. Wogan (1968) mopueprmsaer, uro oc-
HORIBIMA HIIACMIONOIMTECKIMIT XapaKTePUCTHKAMI HepBITHOro pa-
K TOYONM Cpojn acegenis erpan AQpPUKE SBISIOTCH, BO-TIEPBEIX,

HPEIMYIIOCTHONIO0 TOPAZKOIING MY/ BO-BTOPLIX, OJMH THI OMY-
XOMI = PONATOMOIOMIPIAN KapiimoMa; B-TpeThux, obHapyskeHme B
domsumnerno eayaaen (60--90%) oguoBpeMeHHO ¢ HMEPBHYHBIM pa-

KOM IUPPOSA 11O,

OUnleMIOIOTHYeCKIe MCCHe/IOBARNSA, TPOBEJIeHHbIe B HEKOTOPHIX
crpapax Agpuxu 1 10ro-Bocrounoit Asum, mo3BOJIHIN BEIABATE OLpe-
JIQIHHYI0 KOPPeNAIUI0 MesKIAy 9YacTOTOii IePBHYHOrO paka NeYeHH
1 cofiepskameM a()IaTOKCHHOB B THINE PA3JMYHBIX TPYHI Hacele-
uaa. M. Alpert m coapr. (1971) obparmam BHEMaHme, 4T0 B Yramjie
sa0omepanye OTIHYAeTCs 0C000 OBICTPHIM TeUeHHWEM H BCTPETAeTCH
0C00eHHO YACTO TIABHBIM 00pPa3OM CpeH CI0eB HACENCHHA C Heo-
crarounbiM nuranvem. IIpm arom Obiia BHIABIEHA 3aBHCHMOCTL MEZK-
JIy YACTOTON TEHATOM ¥ CTeNeHBIO 3arpA3HeHIS NHIIeBHIX IIPOIYKTOB
aaarorenunamu (radi. 12).

Tabnuma 12. 3arpasnenne NHIIEBBIX HPOAYKETOB
araTokeHHAMH M YACTOTA remaToM B HEROTOPBIX
IIeMeHax Yrasjnl

Yacrora o0napy- [ Yaeror
IKeHua a[le«'lTON- qnlcﬂ 710 c:yl.;eaxg;“?:;'
TIaems CHHOB B JTiIIC=- 100 000 HACeIeHHA

BBIX upto)“nymax, B rox
Hapamoitour 44 15
Baranja 29 2
Bamagunit Hur 23 2,7
Axonn 15 2,7
Cora 10 2,4
Haroxe 11 1,4

2

Vcenemosanmsa, nponejennsie rpymmoir yuensix ua3 Maccauycer-
croro rexmosornueckoro mperuryra (CIMA) s Tammamme [Shank R.
et al., 1972], a rawme pesynbrarsl aHajzormdEbix Habmomermii B He-
mnn, Cpasuaenge m MosamGure [Peers F., Linsell C., 1973, 1977;
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Van Rensburg S, et al., 1974] wossoimmn numnrn 101TKYI0 3aBucH-

MOCTL sabonesaeMoCTH HEPBUMILIM  PAKOM  Hevens n orux p(ll"lOlIax
01 copepmanug adraTokcnuon B roronoit 1 ymorpebaenmo e
(rabu. 13).

Tabanma 13. CBAsp MekAy YPOBHEM HOCTYIICHHA A(IATOKCHHOB € MMM
il MACTOTOH NEpPBUYHOr0 paka HEYCHH B HEKOTOPHIX crpamax Asmm n Adpuru
o mamanim Linsell A., 1982]

P {011+ " OO0, D!
2coyp0 NOTHOONON|  LNCTORA IOBBIHORD. piica
HOTO ¢ T ell
Crpana Paiton APIATORCH I BA00NCBACS
BHPOOITHIM IO [MHOJ0 BNPEII= |y 1 100000
Hom, ne/ne QEPHPORNUIRIX] o erTenms
MOCOR 1O/ AN Quryttnen I _L(!{‘.
Henms Topuwii paiton 3,5 4 1
Tammany Conrrxiia 5 2 ih
Cpasmreny BricoRumil BeIb]| 5,1 11 2.2
Henus BoBBBIIIEHHOCTE 5,9 33 2,5
Cpasmieny, Cpepuuii Beib] 8,9 29 3.8
Renusa Husmenusiil paiton 10 49 4
Cpasmiieny JleGombo 15,4 4 4.3
Tamrasy Parbypn 45 6 5
Csasmieny Huskuit Beib)1 43,1 42 9,2
Mozambux Hunsmbane 222,1 460 13

Ilo paunsim F. Peers m C. Linsell (1977), 8 Hemm un Cpasn-
NMeH/e B3aBHCHMOCTL YACTOTHI IEPBUIHOTO paKka MeYenn OT ypPOoBHs
ROCTYINICHTST a(DIaTORCHHOB ¢ mmineit Opuia Oosee BBIpasKeHa y MYJK-
uiig, yem y skemimpH, B Tanmamje mepBudHBHI park TeUeHH y MYIK-
wyn Berpevanca B 4 pasa vaige, wem y xemmun [Shank R. et al,
1972].

A. Brudzynski m coasr. (1977) momyumim anaJoOTHYHBIE DPe3yib-
TaTHl MPY TPOBEJIeHAN WCCIel0BaHME B 3ampe. Amainus 3abomeBaemo-
CTH B YHUBEPCUTETCKON wiumHundeckoin Ooapmmne B Hummace sa me-
pnox ¢ 1966 mo 1972 rr. moxasam, 4To CMEPTHOCTH OT 3a00jeBaHmil
neveHy, TIaBELIM oOpasom paxa, pocrmrama 20%, a pax meueHm co-
craBiasy 47% Bcex caydaes CMePTH OT 3JM0KaYeCTBEHHEIX HOBOOOpa3o-
panmi. Mmorga B Move GONBHBIX PAKOM IEYeHH BBHIABIAIN adraTox-
cumsl, Ilpu ompesenenun cofep/RaHus aIaTOKCHHOB B 00pasmax
apaxmca M MaHHOKH, OTOOpAHHBIX Ha IEHTPAJbHOM pHHKe HuHIMIACH
B 1972—1973 tr., ObuiE MONYYEHBI CJEAYION(He JAHHBE: B BHICOKHX
rounenrpanuax aduaaroxcan B; obmapysmmam B 619 obpasmos apa-
xuca cpejrero Kavecrsa (12,5—1000 mr/xr u Goxee), B 10% oGpas-
nos apaxmca Bhicmiero kagecrsa (250—1000 mxr/kr) um B 33% 06-
pasmos mamuoku. R. Pang m coasr. (1974) BoaBmim adraTOKCHEHLI B
Guorntcnitnom Martepuase medenu 57,7% OGONBHEIX NEPBHYHBIM PaKOM
neuenn (remaronerioisipasie remaromsl) B Munomesnmn. B amamuese
DOMBHBIX OTMEYaNoch JIUTENHHOe M IOYTH e/KelHeBHOe ymorpebienme
B mumry apaxmca. IIpnm amaimse mpo0 THMIMEBBIX TPOIYKTOB OBHLIN 06-
mapyskensr aaaroxkcun By B rormentpanun 17—1190 mxr/sr m ad-
narokcnn G, B koumenrpanun 5—630 myr/kr.
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Hpojcrasuaor narepec nadmonenns J. Bulatao-Jayme » coasr.
(1982), nposejennsie na @mimnmuaax. CpaBHeHMe YacTOTHI 3arpas-
nerns aguaroxcunavu nuuE 90 GOABHBIX NEPBAYHBIM PAKOM meYeHH
1 90 smopombrx mofeit 1Mokasano, 4To cyroumoe morpedmenme adaa-
TOKCHHOB ¢ TmILeil y Goapusix 0bLI0 B 4,4 pasa BhIIe, 9eM Y 8/I0PO-
BRIX Jiuil. IIpi 9T0M OCHOBHLIME MCTOTHHRAME a(IaTOKCHHOB OKasa-
gues mannora (51,2% obmero xommaecrsa aguraTorcHHOB), KYKypysa
(20,3%), apaxuc (6,8%) u caapkmit xaprogexs (5,8%). Asropm
HOIePKABAIOT HAJIMYHEe KOPPe/UINHA MeKIy ypoBHeM a(IaToKCHHOB
4 TEOEe W TacTOTOi mepBHYHOro paka mevenu. IlorpeGiaenme amxoro-
5L BHAYNTENHLHO YBEIIINBAIO ATy 3aBHCHMOCTb.

¢ B Hurepuu, rje ornocurenbnas 7acrora NepBUITHOTO paKa IeYeH:
cpema mysxaun cocrasiser 14,4%, aduarokcmusr Opum 00HAPYIKEHE
B CBIBOPOTKEe KpOBM 3JI0POBLIX CEIbLCKIIX mnrenei’x, BIEpBLIe CTaBIIHX
gomopamu, Ilpn drom aduaroremint B KPoBH COJCPIKAINCH B CIEIY-

ommx. sounenrpanmax: By 0,025-0,57; By 0,01—-0,39; Gy 0,024—
0,59 u Gy 0,012 0192 muicr/ma. HNopepxnocrumit anrtarem Bupyca
remmatnra B ooOuapyssmm roanko »oojmom caydae. Mmerorcs takime
cooBIemir o wutae i aduiarorcuna By m ero Merabomauros B Moue
MG CI B0PORLIX JH0/ieil. AHaans IMHIeBEIX IPOAYKTOB MOKa3am,

o nanhojgee vMacro m B HaEbOJBIIell KOHUeHTpanum adraToKCHHLI
cojlepirarcss B apaxuce, MaHHOKe, mpoce ® Kykypyse (1,2—1,7 mr/kr),
a B MHHEMAJIBHBIX KOJHYECTBAX — B pHce, coe, KPACHOM TepIe
(0,04—0,4 mr/r). Crefryer ormeTnTsh, UTO MAHWOKA FABIAETCH OHIM
U3 OCHOBHBIX HPOJIYKTOB €KeJIHEBHOTO PAIMOHA HUTePHIHCKOro Hace-
neEMa —yo jgaHEBM 3a 1968 r. morpebnenme ee cocraBmsmio 328 r
B fieEs Ha ofmoro venoseka. Cyrounoe morpeGienme mpoca, KyKypy-
SBI M apaxuca cocrapisio coorsercrsenuo 83,1; 36,2 m 11,5 r B nemn
ina wesyiopexa [Onyemelukwe G., Obgadu G., 1981; Bababunmi E.
ot al., 1982]. Bacaysupalor BEUManuws pe3YABTATH DIHIEMHIONOTH-
UeCKHX Hccsaejopanmii, npopejieHHbBIx B 13 cemenmmax IOsmmoit Mupnn
U BRISIBUBIINX YeTKYI0 BaBHCHMOCTH MKy TacTOTOlf OOHApY ReHHs
remaromMeraqnu y jereit B Bodpacre or 18 mec mo 5 mer, wacroroi
3apazieHMs puca recreBsiMH rpubaMu u o0Hapy:KeHUs B HeMm aduia-
roxeunon [Parpia I1., 1982].

H. Sun u coansr. (1983) mnpepmomaraior, wro BBIcOKas TacTOTa
paxa jReidyjKka B HexkoTophix paiiomax Huras mosker ObiTh cBA3ama c
sarpA3HeHMeM TTHIIEBLIX HPOJYKTOB CTEPUTMATOHCTHHOM.

Taxum o0pasom, npusejiennsle Jannble CBHAETENLCTBYIOT O HAJIM-
MHM IOJI0RUTENBHOIT KOPPeNAnun Messy YPOBHEM esKeJ[HeBHOTO II0-
CTYIUIeHHA B opranuaM adiaTOKCHHOB H YacTOTOIl TMePBAYHOIO pakKa
HEYEHI Cpejil HaceJeHusa ONmpe/e/IeHHbIX PerHOHOB. JKCIePAMeHTAIb-
uple Jlaunble, MOJyUeHHEe B ONLITaX HAa Ja00PATOPHBIX KHBOTHHIX,
/loKasapIime HaJAHYNe KaHIEPOTeHHBIX CBOMCTB y adraToKcmuoB,
a Taimke Jlososasucumoro sdderra, Motyr pacueHEBaThCA KaK MOJ-
TBEP/K/eHHE BBIABJIEHHBIX B HNHEMUOJOTHIECKHX MCCIEOBAHHAX
Kkoppejsinmii. Momuo yreepssaaTh, 4To, BO-HEPBBIX, MOCTYINIGHHE® B
OpraEm3M aaToOKCHMHOB 3HAYATENLHO NMOBHIIAET PHCK PAsBATHA pa-
Ka HeYeHN; BO-BTOPHIX, HTOT PHCK BO3PACTACT C YBeNHICHHEM 0351
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ml».uu'l'ult(fllll(m Hy B-TPETLHUX, ¢TOHeHL PUeR MOIROT r)ln|'l'ln cHmReHa
LY TOM  YMEUDILEHES YPOBIS SarPASHenng apuartofCuuamn nnimesnsx
HPOJYRTOB.

Cuejiyer, opmaro, oTMeTHTH, YTO B NPUBEJAEGHHLIX BLI palorax
AIIATOKCHIBI PACCMATPUBANNCH KaK €JIMHCTBEHHBIL DTHONOIMIOCKIT
(parrop mepsmuynoro paxa nedenu. HecommemHo, 910 B paspuTHu 910~
(0 3a00IeBaAHEA BOKHYIO 9THOJOIMYECKYIO POIL MOIYT HIparh M Jpy-
rne akTopel M KOMPAKTOPHI, TaKHe KaK HeJ0CTATOYHO® INTANNE, BH-

PYCBI; QIKOTOJNb, JIPYTIUe IIPUPOJHBIC XUMITUECIKNE Kateporesy (l'l(‘l\'(l“
TOPBIE MURKOTORCHIILI, TIHICA3II, ('JNI)JI()[), TORHHRLE, TP POJS OB LIC
AJNKAJION/IBL; B MEeHBIIEI cTeneny - HITPOSAMIILL, HOJUXJOPpIPOBaH-

11ble  YIVIeBOJOPOLI, HEKOTOPLIe Mu(herinm u e wyporme), Opmmm
13 BasKHBIX BOIPOCOB, KOTOPLIe BOSHUKAIOT NPH AIMINAG DIHIOMITO-
JIOTAYECKAX JIAHHBIX, fABIAETCH OTCYTCTBHE, KaK NPABUIO, CBOJOUNT
o0 cocroguuy (PARTHIECKOT0 nNUTAHAA O0CIEJyeMBIX KOHTHHIGHTOR
HaCeNeHHs. Y YHTHIBAA J[AHHEE DKCHePEMEHTAINBHEIX HCCIEI0BAHMI 00
VCHIIGHHH WHAYKINA paKa IeveHu adiaTOKCHHAMH IPH M3MEHEHHH
COJlep/KAHASA B panuoHe 0eiKa WM JINHOTPONHBIX BEIIECTB, M3yvUeHHE
ATMX B3aUMOOTHOIIEHMIT TIPH HIHJIEMUOJOTIYE CKAX oﬁcnenonarmax
apeJICTaBIAeTCS HCKIIOIHTEIHHO BAFKIBIM,

Ocobenno ORHBIEHHAS JUCKYCCHA BEJIETCS BOKPYI B3aHMOOTHO-
inendii afUIaTOKCHHOB I BHpYca renaTHTa B HTHOJOIHH IIEPBUYHOTO
para meuenn. [lokazama crporasg m cuenm(umuecKas CBa3L  MEMRIY
aepBAYHBIM pakoM medyen:m u BupycHbiM renatmrom B [Tapeen IN. M.,
1970; Trichopoulos D. et al., 1982]. Ilo mammeim 1. M. Tapeesa
(1970), sabomeBaeMOCTL TEPBHYHBIM PAKOM IeYeHH CPEAd JHI, ¢
qupposom medennm B 15—20 pas peime, Wem cpefm OCTAILHOrO Hace-
sgenns. Ilpm sTom, Kak cuuraer aBTop, 70Y% BCeX IMPPO3OB COCTAB-
AT IEPPO3HI, PA3BUBIINECS B pe3yibrare I€PeHeCeHHOTO BUPYCHO-
ro remarura. llocme OTKpHITHA aBCTPANMIICKOrO aHTHTeHa (mMOBEpPX-
HOCTHBII QHTHTEH remaTuTa B) craxo BO3MORHBIM NPOBEJEHHE IIH-
POREX SIHUIEMHOJOIHUYeCKAX MCCIeI0OBAHMIT 3aBHCHMOCTH MeJKIy AaH-
THTeHOHOCHTEILCTBOM H JACTOTOl NePBHTHOT0 paKa mMeveHm. ITora-
3aHO0, UTO AHTHTeH remaTHTa B, BhIABIsSeMEli 06bran0 TombKo y 0,1—
10% KIMHAYECKHE 30POBHIX JIOfell, 3HAYATENHHO Jalie oﬁnapymm;a-
erca B CHIBOPOTKe KpOBH OONBHBIX NEPBHYHBEIM paKoM meden: (s
HEKOTOPHIX permoHoB B 12 pas wamie, 9eM y OCTAJbHOTO HACEIEHHA)
[Goady A., 1975; Lutwick L., 1979]. Ormeuaercs oupefeneHHBIHX
apajulesu3M B PACIPOCTPAHEHWH MEPBAYHOrQ paKa MeYeHH M «aH-
THreHeMEW» B pasnmumbix permomax Mupa [Trichopoulos D. et al.,
1982]. Taras sXe cBA3hL OTMEUYaeTCA ¥ B OTHOIIGHMHE JaCTOTHI OOHA-
py:kenma adumaroxcmEoB B nmmessx npopykrax  [Stoloff L.,
1977].

BrpycoHOCHTENIECTBO B BO3MOKHOCTH TPAHCINIANEHTADHOTO mepe-
X0/la BAPYyCA PE3KO MOBHINIAIOT PHCK PAaSBUTHA IIEPBHYHOrO paKa Ime-
WeHm y moromcrBa. PerpocnekrmsHoe ofciefioBaHme Marepeit 60Tb-
®HIX ¢ HePBUYHBIM paKoM IEYeHH IOKasajo, 4ro 71% wu3 mux ABiIg-
J0TCA HOCHTEJSAMM aHTHreHa remarurta B (B KOHTPOXBHOM rpymme —
14%) [Linsell C., 1981]. Ilo mmemmio D. Trichopoulos m coasr.
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(1982), puek paspuTvs HepBUYHOrO paka IeYeHH y TaKUX aHTHIe-
HOHOCHTEe cON3MepuM MM Jlaske BhIIe PHCKA BO3HHKHOBEHNA PaKa
JETKOTO Y KYPHIBITHKOB.

3aciyKUBaeT BHIMAHNSA 1IPEJIION0KeHNe 0 MOTeHINPOBAHNE KaH-
neporenubix dGQPerTos npu oJXHOBpEMEHHOM BO3JEHCTBHN adraToR-
cunon u pupyca remarura B. 9ro ObI0 IPOJIEMOHCTPUPOBAHO B OHbI-
rax na mapreinkax [Lin J. et al,, 1974]. B moassy aroro mpepmo-
NOKEHHA CBUAETENLCTBYIOT M (aKTHl OOHAPYHEHHA B CHIBOPOTHKE
KpoBH GONBHEIX MEPBHUHLIM PaKOM TeYeHH HAPAAY ¢ adraToKcHHAMY
i anrurena rematara B [Wray B., Hayes A., 1980; Onyemelukwe G.
gl al., 1982]. >

BoamoikuO0, yruerenme KI€TOTHOr0 MMMYHHTETA IPH XPOHITECKON
UETOKCHKANEH afraTORCHHAMN SBIAETCS OHON U3 IPHIHH BEICOKOI
MACTOTHI AHTHTEHeMHN B YKABAHHBIX BHINIE PETHOHAX, BCJE/ICTBHE de-
10 YBOMHUHAACTCS PUCK passutin nepsimioro paxa nevenn. ITpexmo-
JArAIOT TG, Y10 NORPOASACTIE AduaToRCHHaAMEI cHeTeMa MMMYH-

HOPO ROMTPOIMIE  TOPAeT  CnocobioeTn  pacimosgaBarh — 0Jari Majrur-
mmadangn n oovenn | Lutwick L., 1979; Trichopoulos D. et al.,
1082].

Ocobo ciejlyer OcTapoBMTHLCA HA JAaHHBIX O BoapeitcrBmm adia-

TOKCNIOB 1A YeJ0BeKa B MPOHSBOJCTBEHHBIX yeiaoBuax. Ilpm ananusc
sabonesaemoctu 3a 11-zermmit mepmox y 55 paboumx, 3aHATHIX Ha
uepepaloTKe apaxmca W JIPYIUX MAaCAMYHBIX (HePHOJ BO3JeHCTBH
2—3 ropma), v 7 9enoBeK BHIABWIN PA3BATHE B3I0KAYECTBEHHEIX OIIY-
XOJelt pPasTHvYHON IORAJHW3ATMY, B TOM YHCIE W MEPBATHOTO paKa
wevenn. Honnenrpanus adaarokennos B Bo3ayxe paGodeit 30HE MOT-
aa waxonurea B npeperax or 0,87 mo 72,0 mr/m® [Van Nieuwen-
huize J. et al., 1973]. Onucansr Ba ciayuas JeroYHoro ajeHOMAaTO3a
¢ JeTANBUBIM MCXO0JIOM Y Jojieil, IepepadaTHBAOIIAX OpPas3HIbCKIe
opexu. B nerkux Opuim obmapyskensl M3MeHEHWS, XapaKTepHEE i
neitersus aguaroxcuna B; [Dvofackova 1., 1976]. Mimeercs coobmie-
e o0 ajleHOKapIUHOMAX TONCTOH KHUNIKH y JIBYX HAYYHBIX padorT-
TAKOB, B TeYeHHe HECKOJBKHX JIET BaHUMABIINXCA BBIJIETEHHEM I
ouwncrkoit aduaTokcunos Ui mecaeosartenbeknx mexeit [Deger G.,
1976]. Haxower, ma ocHOBaAHHW HNHIeMHOJOTHIECKAX MCCIeTOBAHMIE
CMEPTHOCTH pPalouiix MAacIONpPeccoBOTO MPOM3BONCTBA, MMEBINUX -
TeTbHEIT KoHTaKT ¢ afumarokcmnamm, R. Hayes u coasr. (1984) cne-
JAIM BBIBOJ O TOBLILEHHOM DPHCKe PasBATHA OHKOJIOTHIECKHX 3a60-
NAeBaHMIT y 910l Kareropmu pabounx. VTar, MBI PaccMOTpeNn TPAMEBIE
¥ KOCBEHHBIE JOKA3aTENbCTBA POAM auaroKCHHOB B PasBUTHI TATO-
normm uwesoseka. Hecommenno, ectb Bce ocHopanmsa cuurarh adraTok-
CHHBI XHMHTECKIMII areHTaMH, CO3aI0ITHMA PeaibHyI0 OIacHOCTD IR
37I0POBBSI UeJIOBEKA M CIOCOOHBIMH OKa3hIBATH Ha HEro 0CTPOe TOK-
CUYEeCKOe JeiiCcTBHe, a TaK/ke BBIBEIBATHL OT/IAJEHHLIE TIOCIE/ICTBUS
(mampmmep, 3ioKavecTBeHHbIe HOBOOOpasoBamus medenu). [lampmeii-
umx obocHOBaHMIT TPeOYIOT TPEINONOMKEeHUsT O NPHIMHHON CBASH
mesky morpebienueM auaTOKCHHOB ¢ THUINEH W pasBUTHEM TEePBHI-
II0TO paKa meveHN y dYejoBeKa, a TakKe poan afuiaTOKCHHOB B pas-
BNTHE cHHApOoMa Peiie M KBammopKopa.
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SAUPASHENWE HIMEBBIX HPOJIYRTOR ADJATORCHITAMT

Rak yme ormenanocn, upoayuemtamu aduiaroRenion smsiores
PagIuEble INTAMMBL JBYX BRAOB acueprme - Asporgillog flavas
« A. parasilicus. Coryracno J@HHBIM, NOJXYYEHULIM RO MHOIMX CIpa-
nax, n3 1390 mousror A. flavus mpojpynenramnm adaaroreninon sn-
nsoress 803 m3omsara, 1. e. okono 60Y% [Edds G., 1979]. IIpojgynenti
A(IaTOKCHHOB BCTPEUAIOTCHA IOBCEMECTHO I BTHM O0BACHAIOTCA BHa-
qATeJbHBIe MACIUTAOB! BArPABHEHHA MMI IIIERLIY HPOJAYKTON 1 KOp-
moB. Yacrora obmapyzkennss u yposenn sarpasuois aduarokeiunamu
8 BHAYUTENBLHON CTEHOHI BaBHCAT 01 PeOrpAIIeCKIX I COBOMIIBIX
(axTopoB, yeaoBmil BLIpAUUBALNI, YOOPKI 1L X DAL YPOIAS ¢oJih-
CROXO3AMCTBEHHOM 1poaykumn, B apoumieciiuy u cybrponniecknx
paiioHAX CeJbCKOXO3AUCTBEUHBIe KYALTYPLL OOALIIG HOABGPISOILT da-
FpASHeHMI0 AIATOKCHHAMH, YeM B PailoHax ¢ YMEepeminbiM KJIMa-
roM. Basmo ormeruth, 4To mpOAYIEeHTH! APIATOKCHHOB MOryT 3apa-
JKaTh pacTyliue KyJIbTypbl BCJIEJCTBIE IOBPEKICHUSI PACTeHMI HACe-
KOMBIME — nepenocunkaMu crnop A. flayus, m sripadarsiBaTh TOKCHIILI
Kar 1o cbopa ypokag (Ha KOpHIO), Tak I B TepHO cOopa ypoisast
I XpaHeHWsi TOTOBON NpPOJYKIWIL. SarpssHeHiie, HAIpHMep, apaxuca
HPOUCXOJAT IIABHBIM 00pasoM B 1MocaeyO0OpPOYHEBIL nepnoj, B TO Bpe-
M KaK ceMeHa XJOMYATHHKA, 10YATKE KYyKypyshl, copro, (ueranrko-
BHIe ODEXH, MHH/AAb M IPEIKHe Opexi MOIYT 3arpAsHAThCs 0 cOopa
yposkas [BO3, 1982; Davis N., Diener U., 1983; Lillehoj K., 1983;
McMillian W., 1983; Payne G., 1983].

B npupojusix yeaosuax Gosee 9acro M B HANOOJLIIAX KOJHIECT-
sax afuiaToKCHALL 00HApPY/RHBAIOT B apaxmce, KyKypy3e, CeMemax
xaongaTanka. Kpome 3T0ro, B 3BHAYNTEILHBIX ROIMYECTBAX OHH MOTYT
HARAIIMBATLCSA B PA3JMIHLIX Opexax, ceMeHax MacjHMIHBIX, IIIIeHAIe,
AYMeHe, puce, 3epHax Kakao I Koe, B HEKOTOPHIX OBOIaX M (PpyKTax.

OcuopubiMm  mpoussopurenamu  apaxmea (oxomo 709 mmposoro
APOMBBOJICTBA) ABIAIOTCA CTPAHEl AQpuKm m ABWH, I HACENEHHs
KOTOPHIX OH HpejicTaBiser co0oil TaaBHBl HCTOUYHAK MHIIEBOT0 Oexxa
u sxupa. B Wagmm, pa om0 KoTOpoii npuxopmTes '/s MEpOBOro mpo-
H3BOJICTBA apaxyca, B pasHble TOXbl adIaTOKCWHEI B 3HAYATENIBHHBIX
romnentpanuax oomapymusamn B 10—50% mnaywenmpix obpasmos
apaxmca. Mmeloress coolmenua o BBICOKOI gacroTe sarpsasmenmsa ad-
aJatorcuuamu apaxuca B Tamrame (mo 12 300 mxr/xr), ma o. TaitBane,
3 Muponesnn (8 80Y cmyuaes, cpegumit yposens 130 mxr/r) [Sto-
loff L., 1977; FAO, 1979; Angsubhakorn S. et al., 1982]. Bricoxn
9aCTOTa W YpOBeHH 3arpasmenns aduaToOKCHHAMHP apaxuca B CTPaHax
Adpurn: B Hurepau (1m0 1700 mxr/xr), Cynmame, Cenerame, Mosam-
Guke (cpemumit yposenn 1036 mrr/er), Cpasmaenge, Tymmce, Ermmre
{no 1000 mxr/r) [Mirocha C. et al., 1980; BO3, 1982; Emerole G.
et al., 1982]. B CIA wacrora o0mapyskenus adraToKCHHOB B apa-
XHuce B KOHIEHTPALME BEINE 25 MKI/Kr BaphbupoBaia B OT/EILHEIS
roasr or 0,9 mo 6,29 m3yuennsix o6pasuos. AQIATOKCHHEI B Apaxmce
oomapymnsann B Bpaswmm (8 kommemrpanun Beime 1000 MEr/er);
8 Ascrpamun —  orjieasusie roasl B 509 yposmas [Blaney B., 1982;
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Fonween I, et al, 1982]. B crpamax Esponwn (BemuxoGpuranmus,
Jlaims, Hopserus, 10rocnasus, Ascrpus, I'/IP, Benrpua) B pasusie
rojaet or 20 mo 1009% oGpasmos MMIOPTHPYEMOro apaxmca COAep/Raim
ahraToOKCHHBI, TPHYEM B HEKOTOPHIX CIydJasx B KojmuecTse Oomee
1000 mur/wr [Jarvis B., 1975; Patterson D., Roberts B., 1980;
Jewers K., 1982; Fritz W., Engst R., 1981; Schuh M. et al., 1982;
Sutic M. et al., 1982; Ilorvath E. et al., 1982].

B wmccaepopanmusax, unposejieHHBIX B Hameit aaboparopum [Ji-
aep K. M. m pmp., 1982, 1984], aduarorcmast ObLIM BBHIABIEHBL B 7
n3 19 obpasuos mmmoprupyemoro 8 CCCP apaxmca B 1982 r. (mak-
cumanpubii yposens 930 mxr/kr) u B 9 u3 65 o6pasuos B 1983 r.
¢ Bricorme xommenTpanumE afuaroKCIHOB 00HAPYIREHEI I B IPOLYK-
Tax mepepabOTKE apaxmca, B YaCTHOCTH, B Hepa(HHHDOBAHHOM apa-
xmcoBom macae: B Mapmn — o 7100, 3 Mamaitsmz — mo 10 000, 8 Hu-
repun — sio 500 m B Bpasmann — jio 275 mur/r [Nwokolo C., Okon-
kwo P., 1978; BO3, 1982; Fonseca H. et al., 1982].

Brrcoxnit yponenn sarpssnenns apaxuca auarokcHEaMH ABIAET-
CA OAHOI M3 OCHONNLIX NPT CHMZKeHHsE ero 9KCHopTa CTpaHAMM-
nponspopmreanmu (Mg, 'am6us, Hurepns, Ceneran, Cynan). Hax
napecrno, Ooanman wacrn (70%) mmmopra apaxmca DpHXOAMTCA Ha
crpannt Bnpoust, Ognaxo B mocaexane rogst pajg crpan (Hupepranmsr,
Jams, @pammsa, OPI, Wranua m Jp.) 3HAYATENLHO COKPATHIAR
BBO3 apaxmca ¥ npoaykTos ero nepepaborkm. Toxsko 3a 5 zer, ¢ 1976
no 1980 rr., mmmopr apaxmcoBoro Macia coxparTmica c¢ 2,28 mo
1,31 mum. v [Parpia H., 1982]. 9ddexrusnocts aTnx MepompmsaTHIl
nocrarouno seicoka. Tax, B Illpenum mocme sampemenns r 1978 r.
BRIIOYEHHsI apaxmca B COCTAB KOMOHKOPMOB, Pe3Ko CHHBWINCH YACTO-
TA W YPOBeHb BarPASHEHHA KOHIEHTPUPOBAHHBIX KoMOmKopMoB ad-
garoxennamu: ecan B 1976 1. 739% obpasmos kopMoB copepsKaim
apmaroxcnn By B rouuenrpanum 47 myr/kr, To B 1982 r. — Tompko
1b88%] obpasios B Kounemrpamumu Menee 2 Mir/kr [Rihs T. et al.,
1982].

B mmposom wmacmrabe KyKypysa ABISETCsS OZHON U3 OCHOBHBIX
3epHOBBIX KyubTyp. Ilo 06BeMy mnpomsBojcTBa KYKYPY3H TepBOe
mecro 8 mupe samumaor CIITA — Gomee 40%. Ilposenenusie » CIIA
cacremMaTnueckme mcciueoanmsa (maymnas ¢ 1964 r.) Bemsuam ad-
JNATOKCHHBI B KyKypyse B DasiMYHBIX KOHIEHTpAIHUAX, daile B 00-
pasuax mus JOro-ocTounbix mraros. CmabHas 3acyxa B 9TOM perHoHe
8 1977 r. ssmrace NpHYMHOI BHICOKOTO YPOBHs 3arpASHEHUS KYKY-
pyser aduraroxcmuamm. B 1memom B 7 oro-pocroumerx mrartos CITA
(Anabama, @uopupa, lmopmmus, Muccmennn, Cepepuasa n IOmuasn
aponuua, Buprunusa) 569% yposmas xyrypyssr (111,4 mmm. Gyme-
Jeit) copepsxanu afIaTOKCHHBI B KOHIEHTPAINH, TIPeBHIIIAIONIeH yera-~
nosnennsie B CIIIA permamentsr (20 mur/kr). Kommemrpaums adua-
tToxcaHoB B 269 oOpasmos mnpessimraza 100 mxr/kr. B mexoroprix
IHTaTax BHICOKAs YacTOTA 3arpa3HeHds KYRypyss: adaaToxcmmaMm
yCTaHOBIeHa OBuIa HENOCPeJICTBEHHO B moie (HA KOPHIO) H B psje
caydaes jloctarana yposus, npesbimamomero 1000 Mrr/kr. 3rto cma-
3LIBAIOT TIABHBEIM 00PAa3oM C 3acyXOil M DAHHHUMI ITOBPEsRICHUSIMIT
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sepua pacesoMuivi-spereasamn [Hamilton 17, 1979; Zuber M., Lille-
hoj E., 1979; Llewellyn G., Katzen J,, 1081; Gray I, ot al., 1982;
McMillian W., 1982]. Hmeiores cooGumenus o BLCOKOM yponne 3a-
rpssuerta aaarokennamMu Kysypyast 3 Bpaswmun (o 2000 acr/ir)
n B I'saremane (mo 1650 mrr/kr), s crpamax IOro-Boerounoii Aaun —
i WMujpun, nwa Quounnnuaax (g0 1330 mer/kr B 949 wusyuennnix 00-
pasnos). B Tammange B 1967—1969 rr. 359% o6pasmos kyxypysn
cojleprann adaarorcnn By (Maremmanbubni yposens 3730 mur/r);
g 1973—1977 1r.—50% obpasuwos  (MakcHMauALILUT  ypoReHb
1600 mxr/er); B 1976—1980 rr. 649 olpasinon Kykypyssr, npejma-
AHAYeHHOI Ha dKemopr, cojepramin aduarorenin, n rom vieae 27 %
na yposue 1000 mxr/wr n 4% — 10 000 mue/ur [FAO, 1979; De Cam-
pos M. et al., 1980; Fonseca Il. et al,, 1982; Angsubhakorn 5. et al.,
1982]. Adnarorcunst B KyRypyse odnapyzcennt u e, MosavOnie,
Yramnje, Crasuwrenpe, I'ame, Hurepuu u jp. B Erunre wounentpainsm
ajarokennos B Oesoii Kykypyse jgocrurana 16 883 mrr/kr, a B ein-
roit — 1689 mrr/xr [Qutet S. et al.,, 1983]. Mmerorca orienbunie
coo0ulenns o BHIABICRNHN aduraToKCHMHOB B KyKypyse um B Espomeii-
ckux crpasax — @pamumn (g0 187 wmxr/wr), IOrocaasum  (j0
50 wmxr/kr) [FAO, 1979]. B CCCP » 3,29 mnsyuennsix o0pasios
Kykypyssr yposas 1980—1981 rr. Opiam obmapysxensr aaaToKcHHEL
B KoHIeHTpauuu, npepsimaionieit 5 mxr/kr [Dmrep K. M. u ap., 1982].
Adnarokcun By B Kosuenrpanmu or 0,5 jpo 600 mer/kr ppsismim
3,59% obpasnos kyrypysst yposkas 1979—1981 rr. B I'pysuuncroit CCP
[Apamm I'. H., 1983a, 6]. B Hasaxcrame npu mccuejosaunn 65 00-
pasmos Kykypyssr yposmas 1980 r. auaroxcun B; Opur odmapysxen
B 469 cayuaes, npuiem HalG0anach YeTKasg 3aBUCHUMOCTH 3arpas-
HeHHA KYRypy3sl or ycaopuii ee xpamenus [Kymmamor M. E., 1982].

B japyrux sepHOBBIX Kyabrypax aduraToRcHHBI 0OHAPY/RHBAIOTCA
pejKo M B CPABHHTENLHO HUBKHX KoHIeHTpamuax. B mmemune agaa-
rokeuupr peapiaan 8 CIIA (B xomnentpamum 10 8 MKr/kr), B HeKo-
Topeix crpamax llenrpambuoit AMepuin ;no 10 mxr/xr), Iarucrane
(5—240 mrr/xr), Erunre (g0 1489 MKr/kr), B HeKOTOpHIX cTpaHax
Epponsr (5—48 mxr/er) [BO3, 1982; Qutet S. et al, 1983; Hag-
ler W. et al.,, 1984]. Ilpn amanuse IINEHHNE W JAPYrAX B3IaKOB B
CCCP B ommom m3 169 mayuennnix obpasnos yposkast 1972 r. seiasn-
am aaaroxcun By B xonuenrpanmu 100 mxr/kr u B 24 ns 138 obpas-
o ypomkan 1973 r. B xounenrpanuu 20—444 mxr/sr [JIssosa JI. C.
n ap., 1976]. Hame B wosmupix paitomax CCCP sarpssHenme 3epHO-
BBIX KYJBTYP BCTpPEYAETCs PEIAKO W ero ypOBeHh HEe3HAYMTEIbHEIH,
B HKasaxckoit CCP m3 100 oOpasuos nmenmmer ypomas 1975—
1976 rr. agmarorcun By Gpur oOGHApYIKeH TONBKO B O B B KOINYECTBO
peero 5—10 mxr/kr [Byxapbaesa A. C., Hmxos II. C., 1977].
M. E. KRynmanos (1982) ooGmapymma aduaroxcua B; ma Tom e
yposre B 2 u3 37 obpasmos mmenmisr ypoxas 1980 r., a T. H. ¥Vp-
kymbaesa (1983) —B 3 m3 39 obGpasuos yposwas 1980—1981 rr.
(cpenumit yposens 6,3 mrr/kr). Ilpm amammse 584 obpasmos mmenn-
net yposas 1980—1981 rr. aduaroxcmm B, B Kommuecree 10—
20 mkr/kr obmapymmiam Toabko B O obpasunax [IMapmagos T. III.
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w ., 19841, B npyroit xosemoir pecny6make (Lpysua) mz 210 o6pas-
ton mwennisl yposkas 1979—1982 rr. aduarokenu B, Obur BhIaBieH
roibK0 B 2 obOpasmax B kommuecrse mo0 13 Mer/kr [[Isamm I'. H.,
1983al.

Puc mpepcrasisier cofoil IMeHHY0 NHUINEBYI0 KYIBTYpYy, IPHIEM B
HOROTOPBIX erpaax Asum OH SIBISETCS OCHOBHBIM MCTOTHHKOM OeIKa
U ero norpedsenue ma vemosexa B cpegmem pocrmraer 170—440 r
8 gennb. [lo 909 mmipammsaeMoro B Mupe pmca NPHXOJMTCS HA CTPa-
(51, PACIIONIOJKEHHBIE B TaK HA3HIBAEMON MYCCOHHOK 30He Asum.
B upHEpojiHbIX yCIOBUAX PHC OTHOCHTENIHHO PEKO IOJBEPTaeTcs 3a-
rpsasuennio agaaroxcmuamm, Tak, Toneko B memee yem 29, mayuen-

gHRIX 00pasiioB pica, 0TOOPAHHBIX M3 TOPrOBOIl CeTH PA3IMIHBIX CTPAH
Adpurn, ma @mrunmuanax n Tamnauge, 6rmu obrapyskenst adraTok-
cunpl. MakcuMambuEil ypoBeHs 3arpasnerint puca a@raToKeHHAMA B
ecrecTBennnx yoropnax cocraniger 600 mur/wr [BO3, 1982; La-
bouche €., 1976; FAO, 1979; Qutet S. ot al., 1983]. Copro nrupoxo
HCIOALAYOTON 1 KAUOCTRO HHIeBOIO npojyKTa 3 Wagam 1 HeKoTophIx
crpamwax Hewrpaomnnoin Amepmsn w Agpusn. Adratorcunst B copro
obmapymsenut n Mg, CHIA (o 50 mur/xr), Baremame, Yrampe,
Hurepian (1009 nayuennsix obpasuos comepskamm adaatoxcnn B,
o cowenrpaun 30—211 mxr/kr) m Ascrpamnn  (no 8000 mxr/Er)
(BO3, 1982; Labouche C., 1976; De Campos M. et al., 1980;
Uraih N., Ogbadu G., 19801.

HMaunsie o sarpsasuenun afrarokcHHAM| JPYIAX 3ePHOBHIX KYiIb-
1yp Mamoumejgenusl. Opm ofHapysKeHnl B AYMeHe, 1poce, OBce B KO-
Jnrgecrse 1o 40 mrr/rr [Kyamanos M. E., 1982; Daxep K. U. u np.,
1982; dsamm T. H., 1983a, 6; Yprymbaesa T. H., 1983; Stoloff L.,
1977]. Pesynbrarst nposejleHHBIX WCCIeIOBAHMIT CBU/IETENBCTBYIOT O
MEIHAYHTENBHOM Barpasuennn adrarokcHnaMu GONBIIHICTBA 3epHO-
BBHIX KYJBTYD.

Cemena HeKOTOPBIX MaCAMYHBIX KYJAbTYp (XJONMYATHMRA, TOCOI-
HeTHUKA, COM) ABIAIOTCA XOPOIMEM CYOCTPATOM /Ui POCTA M PA3MHO-
sKenma mpojynenton aduaaroxkcnuos, Ocobo ciaegyer OTMETHTH BEICO-
GMiT ypoBeHDL 3arpsasHenus a@uarToKCHHAMH CeMsH XJ0omJyaTHUKa. 3a-
pasmenne nx A. flavus mpomexopur ma RKopHio 10 yOOpKE yposkast,
NpHYEeM BHAYMTONLHO Wallle B YCIOBHAX uppuranmm, B cememax
XJomuaTHAKA agaaToOKCHHB! HeOJHOKparHo obmapyskmsamm B CIIIA,
B crpaax Ilenrpansuoit Amepuxn, Wumuu, Vpare, so Muorux espo-
neiickux crpamax (I'pemmm, ®OPT, anwm, IIseruun). Haupumep B
CHIA, npu amanuze ypomas 1964—1967 rr. apmaroxenn By prasmim
B 6,5%—838Y% m3 3000 obpasmos cemsm xgomvatnuka w B 12,7—
21,59% obpasios m3 3000 npo6 mykm m3 stux cemam. OrjeabHble
mapTEE ceMsaH XjgomuarHmka ypomas 1969—1970 rr. comepmanm me-
KIIOTHTeNBHO  BHIcOKME Kojmdecrsa admarorcmuon (o 200 000—
300 000 mxr/kr). Bricokas wacrora®sarpasuenns adiaToKCHHAMIT ce-
MAH Xjomuarnuka ormedamack B 1977 r. B mrarax Apmsoma mw Ka-
magopuna: adaarorcnnsr By m B, ofmapysxmBanm Bo Beex oroOpan-
HEIX B T0JIe 00pasmax, mpudeM Cpeumii YpoBeHh 3arpA3HeHus: COCTaR-
s 387 mxr/rr [BO3, 1982; FAO, 1979; Mirocha C. et al., 1980].
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Woroconnie opexm m MPOAYITRE M8 WHX SIOTeN a0l cocTan-
N0 wMaeThio panmona Hacenenus MUOrnx Tponuieckuyx n cyirponn-
qecknx erpan. o jgamnnm S. Arseculeratne m L, Do Silva (1971),
ne menee 50% 00Gpasiop nHMIEBHIX MPOJYKTOB M3 KOKOCOHLIX OPEXOB
(iconpa, macno), orobpammsix B Ilpm-Jlamka, comepikamu auaron-
cnie By B ymepemmpix (o 250 mur/kr) mum  BelcoRumx  (250—
1000 mzr/kr) wommaecrsax. Murepecno ormernts, uro ma Puawnmn-
HAX, Ha J0JI0 ROTOpHIX npaxojures tomee 50% MHPOBOro nponsnojl-
crBa Kompel, a tarie 53Y Mmpomoro axcnopra wonpur w 23Y% ore-
10pTa Kokocoporo Macaa, jo 71% msyuennny o0pasios cojepiann
araToOKCHHBI B MakcuManbuoii Koumenrpaan o 513 mr/ur [FAO,
19791, Admaroxcmnnr Gnum maiiienst uw 88Y% ofpasuon woupu, M-
noprupyemoit B CIITA (mo 30 mur/wr), w n 639 obpasuon wonpur,
ammoprupyemoit B @uuaanmmo (o 100 mxr/wr) [BOS, 1982; La-
bouche C., 1976].

Pasnmunble BHBI OPEXOB TaK/Ke CPAaBHATENTBHO YACTO TIOJBEPra-
jorcs sarpsaspennio aduarorcumamu, Tokcmmusr Obum OOHADYKEUH B
OpasMaLCKIX opexax, MHHJlane, IPeNKX opexax, (meramiax, Gynmy-
Ke, Kemslo u opexax mexan. Hampumep, B 1972 r. Gomee 809% sBo-
saveix B CIITA us Vpana m Typuunm ¢umeramrax, cojep:ramm adua-
TOKCHHBI B Kommuecrtse, mpesninaiomem 20 mur/kr. B 8% oGpasnos
(pyuayra nz Typrnum 6sut maiijienst auratokenmsl B KOHIEHTpanum
no 100 mxr/wr. B CIIA 8 mrare Kamudpopnms v 149 obpasnon
mungans segsuan agaaroxcun By B wommenrpamum jro 20 mKp/Kr.
B IOrocnasun admarorcunsr Onmm obmapy:kenst B 339% mpod rpei-
xoro opexa, a B Tymmce — B Gomee wem 509 oOpasmos opemkos
amrenicroit cocusr (100—2000 mur/xr) [Edds G., 1979; FAO, 1979;
Sutic M. et al., 1982]. Ilpu cmcreMaTHueCKOM MCCJI@[OBAHUM MUH-
JajisA, OpexoB mekaH M Tpenknmx opexos, mposommmom c 1969 mo
1979 rr. 8 CIIIA, orasamock, uro 1—15,8% obGpasnos OsumH 3arpas-
nensr aguaroxcmaamu, npuuem B 0,8—7,79% cayvaeB B RommuecTse,
npeppmalomeM yeranopiennsie mopmul (20 mrr/er) [Stoloff L.,
19801.

B npupojnex yeaosmax B cpeyRux opomax m (pykrax adnarox-
CHHBI BeTpevalorTcs peniko. 1loKasamo, 9T0 HEKOTOPHIE BHIEISHHBIS
pa mux mrammer A, flavus asasoress TorenrennbiMu. Vmeorea nas-
aeie 06 obmapys:ReHmm aIaToOKCUHOB B 3aINIECHEBEJBIX AmelbCHHAX,
aA6I0Kax M HEKOTOPHIX APYrHX oBoImax m (PpyKrax, a Takike B TpoO-
AyKrax mx mnepepaborkm (coxm, mmemsr, mapmexnan) [Fritz W.,
Engst R., 1981; Sutic M. et al., 1982; Sinha K., Anjana S., 1982;
Gimeno A., Martins M., 1983]. B ejgnmuunsix caygasx a(raTokcHEEI
HAXOJIMIM B PACTHTENLHBIX Maciax (HOJCOTHETHOM, OJHMBKOBOM), Go-
O0ax Kope m Kakao, B HEKOTOPHIX MPAHOCTAX ¥ MPHMpaBaxX, a TaKse
B Bumax m nmese [BO3, 1982; Emerole G. et al., 1982; Udagawa S.,
1982; Woller R., Majerus P., 1982].

Vunrssasg BO3MOMKHOCTh HAKOIUIeHHs a(IaTORCHHOB HJIH WX Me-
Tu0OIMTOB B TRAHAX CEJbCKOXOBANCTBEHHBIX JRKUBOTHBIX, HEOOXOIEMO
KpPaTKO OCTAHOBHTHLCA Ha Pe3yibraTax M3ydeHWs 3arpsasHenus adma-
TOKCHHAMH KOMOMKODMOB M HX WHrpegHenToB. AIaToKcHHLI B KOp-
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Max 00Hapy/KEBAOT BO MHOTHX CTpaHax JOBOJBHO YacTO M B 3HAUM-
Teanunx KounenTpanuax. Ilpusejgem meckombko mpumepor. B CIIIA
o umrare @nopuja B cBABM ¢ TOKCHKO3aMH y CBHHeH Opuim mpoaHa-
smsuposarsr 2800 o6pasmoB KOPMOB M KOPMOBOl KYKypyssl, H3 KO-
ropuix Gomee 50% copepmanu adnarorcunsr B Komrmgecrtse 400 MKr/Kr.
B Beanxobpuranmr sa 1966—1978 rr. aduaroxcun B) Obur mHaiijien
8 13,69 mnsyvemunix obpasios xopmos. B Ilomsme 12,79% obGpasmnos
koMOmKOpMOB cofiepsann aduaroxemusr, mpudem 4,2% — B KoHmen-
rpaun seme 100 mrr/kr. B OPT agaaroxcuns obmapyskmin B 46
n3 165 npo6 xomOukopmos B kommenrpammu 7—300 mxr/kr, B Bpa-
suanm 259 oOpasuos Kopmos, mayuennsix sa mepuox 1971—1979 rr.,
geojiepikann aarokenusl Ha yposme, npessunaomenm 30 MEr/kr (Max-
cumanbubii yposens — 7800 mxr/kr [BO3, 1982; Edds G. et al,
1980; Patterson D., Roberts B., 1980; Sabino M., 1980]. B Yexo-
caonarun agaaroxenn By n konnuecrne Gonee 10 mrr/wr Opmr obHa-

pyien n 8‘{(, obpaaon kombuopmon n 1977 1. n 5 2,25% obpasuos
w 1978 r, [Blaha J., Lohnisky J., 1983]. B CCCP adaaroxcnm B
g Komnenepannn 1o 100 mir/ke pessmaor 3 2 13 121 obpasma KoM-
Ouopmon o 'pysng o n 2 ns 20 obpasmos B Hasaxcrame [[Ipa-
an 1Y 1, 19830; Kyamanos M. E., 1982].

Ocoboro punManus 3aciyKUBalOT CBefleHns 00 obHapy:KeHun adg-
JATOKCHHOB B IIPOJYKTAX JKEBOTHOTO IIPOMCXOMKICHUA — B MOJOKe 1
TRAHAX CeTHCKOXO3SICTBeHHBIX JRAUBOTHEIX, MOJYYaBIIEX KOpMa, 3a-
TpA3HeHHEBIe a@IATOKCHHAMI B BBHICOKEX KOHIEHTPANUAX. Y KOpPOB,
OBeIl M KO3, NMOJYJYaBIUMX 3arpssHeHHble KOPMa, B MOJIOKe OOBIYIHO
obmapy:ruBaior aduarorcun M; — meraboaur adumaroxcmaa B,. Kax
OTMEYAJN0Ch BRHIIIE, ¢ MOJOKOM 9Kckperupyercs or 0,35 mo 2—39%
noJayJernoro ¢ kKopmom adguaroxcuna By B smpe aduraroxcmma M,
[Stoloff L., 1980]. Aduaroxcnn M; ofmapymHBalOT Kak B RATKOM
UEALHOM, TaKk M B CYXOM IIOPOIIKOBOM MOJIOKe, MOJOYHBIX IPOAYKTax
(rabu. 14).

O6pamaer na ceGs BrUManHe HeoOBLIYHO BHICOKHIT ypoBeHh adia-
tokcmaa M; (mo 500 wmxr/a), seiasnenusit B Gomee wem 509 mpob
KOPOBLET0 MOJIOKA, OTOOPAHHBIX B MEINKHX XO3ANCTBAX HEKOTOPBIX Je-
pesers Mpama B 1973—1974 rr. Ilpm srom B 8 mpoGax mapagy c
afuaroxcumom My Gpur obmapysmen adaaroxcun My, a B 2 npoGax —
7 aduaroxcur By, ur0 yraspipaer Ha HCKIOYATENHHO BLICOKHII ypoO-
‘ReHb B3arpsAsHeHHs KopMop adumarokcmmom Bi. B arom jwe mccmeno-
‘BAaHAH IIOIY€PKHBACTCSA, 9TO B MPOGAX MONOKA, MOXYIEHHBIX U3 KPYII-
“HBIX Xo3siicTB, adrarokcwr M; 6vur maiizen Toasko B 10% ofpasmnon
8 Koamaecrse 8—10 mur/m [Suzangar M. et al., 1976]. L. Stoloff
(1980) ormewaer KOppemsAIHI0 Me’KIy BHICOKHM YPOBHEM 3arpssHe-
‘HASA RYKypyssl B 10ro-socrounpix mrarax CIIA s 1977 r. u wacroroit
-o0napymenus adurarorcmaa M; B momoxe B okrsiGpe — moabpe 1977:
8 439% wms 77 mayvemmsix oGpasunoss B mrare Anabama; B 809 n3
75 obpasuos B mrare [Imopmsusa; 8 60% ms 75 obpasmos B mrare
10smuan Haponmua m B 71% mna 75 obpasuos B mrare Cesepmas Ka-
pomaua, Ilpm srom yposems apumaroxcmma M, Bapsuposax or 0,2 10
4,7 MEr/iI. P
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Hpi avanuse 20 upod Mojgora, wwrruy i ropronoli corn v, An-
Mic A Boanmuee spems, B 10 upobax Oug obiapyacen aduaTor-
e By s wonnerrpanymn 0,405 mier/a, oo wyy ma iy o adra-
vorenit My B komunecrse o 0,4 Mue/i. D10 CBIIETEALETBYOT O B1O-
PUYHOM  BarpasHEHNI  HOPOIIKOBOIO MOJORA, M3  KOTOPOLO  OLUIO
npurorosieno scuakoe Mosnoxo [IMlapmawos T. 1L i jp., 1984].

1. Van Egmond 1 coasr. (1982), aumanusupys pesyianrarsr uay-
venug sarpAaspenus afuaroxkennom My momora s Huptepaanjax, upn-
WA K BBIBOAY O TOM, ¥TO cumskenue yponis aduarorcnns M, »
oopasnax 1981 r. (cpepnmit yposenn 0,03 mur/a) no cpasuenuio ¢
oopasmamm 1972 r. (18% obpasuon copepsann adurarorenn My n
woumerrpanui Goxee 0,1 MEP/) Awseres CACACTIION BHOAOHIT ¢
1976 r. permaMenton I MOHITOPIIIA Sa SarpAanenuen adiaroren-
HAMH KOPMOB JUIS MOJOYHOTO CKOTA.

Heobxo/inmo nopuepruyTs (M 9T0 OYeHL BaMHO ¢ HPARTHIECKOIl
TOUKH 3PeHNs) BHICOKYI0 cradmiabHocth aduiaroxenna M; B Mouoke
fpH pasnudupix ychaopuax xpawenns (kar npu 0°C, rak m B 3am0-
POKEHHOM COCTOANNHN) M TeXHOJOrmyeckoii odpaborku (macrepusa-
A, CTEPMIM3AINs, IPUrOTOBIeHHe TBOPOTra, lorypra, chipoB U Jp.).
lanpumep, npu noxyuennn caupounoro macaa 109 admaroxcmna M,
fIEPeXO/NT B CAMBKE, a 707, ocraercs B cuaTom Mosoke. B mpornecce
U3TOTOBIEHUS CHIPA B 3aBHCHMOCTH OT MCXO/HOT0 YPOBIST 3arpasme-
Hisg B TBOPOYKHOI Macce onpepensierca 36-—58% adaarorenma M.
13 pagabpeiieM B peayibTaTe 3HAYHTENLHOI TTOTEPI BOJLI COJlEPIKANNG
adnaroxcuna M; B roroBoM cwipe Moer B 3'/;—D pas npesnimarTh
WCXO/HBIT yposens sarpsasnenua monoka [Frémy J., Roiland J., 1979;
Stoloff L., 1980; Wiseman D., Marth E., 1983].

B CIIA aduraroxenn M; Gbur obmapyskeH B ChIpax, MMIOPTHPO-
papnbx u3 OPT, Opaunyuu u Iseiinapmn — 5 89% ms 156 ncemeso-
sanubix obpasnos B wommuecrse 0,1—0,6 Mxr/kr. B ®PI' ncenenona-
aug, mpopejiennsie B 1971 r., sesBuam aguarokems M; B 34% wu3
222 o6pasnos 19 pasauaneix BUAOB chipos B Konnentpanun 10 mrr/Kr;
g 1972—1977 rr. — B 48% wu3 356 00pasnoB CHPOB B KOMIEHTpAI[AN
0,4—1,3 mur/kr 1 B 1976 . — B 69% un3 197 odpasmnos B KoMUUeCcTBE
0,02—0,23 mrr/kr. Agunarorcma M; Opun maiifen Taxme B 829% 00-
pasuos iorypra B konuenrpamun 0,05—0,5 mrr/kr. Mmeores cood-
senns o6 obmapymenun auarorcuua M; B ceipax I'permum (8o Beex
(6 amammampopaHHBIX oOpasnax B Konmmuectse 14—30 mxr/kr) m Ty-
ance (g0 2 mxrr/kr) [FAO, 1979; Stoloff L., 1980]. Caenyer mmersn
© BHY, UTO HpPH JIHATENLHOM XPAHEHWH Chipa YPOBeHL adraToKcu-
wa M; B mem cymecrenno me cnmxkaerca [Frémy J., Roiland J.,
1979; Wiseman D., Marth E., 1983].

Boabmioii mHTEpec BBHI3BIBAGT BOIPOC O BO3MOKHOCTH TOABJIEHNS
2()IaTOKCHHOB B MBIIIEUHOIT M JAPYIAX TKAHAX CEIbCKOX03AMCTBEHHBIX
JKNBOTHRIX., B sKcnepuMenTax J0KasaHo, UTO NPH J0CTATOTHO BHICO-
KOM ypoBHe 3arpasHeHHs KopMmop aduaroxcumnom B; om m ero mera-
Oosmrer (raasubiM o0pasom adaarokens M;) ofmapyskmsalores B pas-
STMYHBIX TKAHAX KPYNHOIO ¥ MEJKOr0 poraTtoro cKoTa, CBHHell, B Msace
@ Aimax JoOManrHe#d NTHIE,, B MsAce IPOMEBICI0OBOH peiber. Tax, y Ko-
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Tabamma 14

Yacrora m ypoBemb 3arpAsHeHMz MoAOKA adaaTorcmHOM M. B HerOTOPHX cTpaHax,

: Iu v ¥ =
TIPOAYKT Crpana Toxn mmone- q&;’f;‘%é‘gz;‘&g,, wnegg% y g;;? ;?(,;‘%3 ol .
TORCES My HAR MKI/KD
Moutoxo nensuoe| Bexsrus 1975 68 42 | 0,01—0,5 L. Stoloff, 1930
SoluroGpura- 1977 = 11,9% Botee 0,1 | K. Jewers, 1982 BO3, 1982
HAsx 1979 278 8 0.03—0,52
Sozrigs 1977—1979 80 4 0.06—0,08 | E. Horvath u coasr., 1982
VE e 2 4 1,7—6,5 | W. Fritz, R. Engst, 1981
R & & 3 To 133 | BO3, 1982
| Wramms 1979 50 1 Bozee 0,4 G. Maffeo m coasnt., 1980
= 58 14 = S Castelli, A, Riliodzan,
1982
Hosn MRS D M. Suzangar u coanr.,
MEJIKHe XO0- 67 36 50—500
3gHCcTRA
KpYIHEI® XO0- 20 9 8—10
3AMCTRA,
Honpung 32 20 7 0,02—0,04 | P. Burdaspal, L. Pinella,
1983
—0,5 . vV omond E €0237
Hupepranzst 1972 95 74 0,09—0, {{9 a an E =
1981 105 84 0,015—0,09
20 2 0,35—0,4 T. 1II. IllapMasHOBR B COZET.,
CCCP 1981 e
CIIA 1977 302 192 Caemsr — 3,9 | L. Stoloff, 1980
Typrus — 38 3 0,4 S. Kaya, 1982
OPT 1972 61 28 0,04—0,25 | L. Stoloff, 1980
1972—1974 260 118 0,056—0,33
1976 419 79 0,06—0,54
@panmus 1978—1982 387 9—31% 0,01—0,05 | J. Fremy u coasr.. 1952
1—15% 0,2—0,5
YexoCaoBaRkusa — 67 9 0,05—0,1 D. Veseld m coast. 1552
Moxoko topoi-| ABCTPHA 1978—1979 1074 477 Jlo 0.2 R.wlg(f)[eger, E. Brandi.
KOBO@ | ‘ 2
Benrpust 1977 20 1 0.2 | E. Horvath n coapr. £552
CIITA 1973 320 24 0,05—9.5 L. Stolofl, 1980
oPT 1971 166 8 C,67—2 L. Stoloff, 1980
1972 52 35 Coemsz — 4
1972—1974 41 30 0,02—35.2
1972—1973 120 75 0,224 .
I0AP 1968 21 5 0,02—0,2 | L. Stoloff, 1380




pon, nojaytasumx B revenne 3 jueir adaarokenn By B jose 0,35 mr/kr,
nopes 24 a aduaroxennst By m M BoisBasimceh Bo Beex TKanax (3a
HCKIIOYeHHeM BUJIOYKOBOI 7KeJie3bl), B MOJOKe W KpoBu. Aduaarorcr-
i By i My (mocaejiuuii B 3naumTesibHo 0ojiee BBICOKHX KOHIEHTpPaA-
X)) Opu 00HAPYIRENBl BO BCeX TRAHAX OBMKOB, NOJIYYABIIHX B
vevenne 17/ nejp wopm, sarpsssennnii adaarokennom B, B xoam-
veerne 3H2--4HH MI\'!‘)I(I‘ [Stoloff L., 1983]. Admaroxcnn B, oboma-
PYHIE B SITIAX KYPOHATOK TNpPU COJepRaHmm TOT0 Ada B KOpMe
B Komnemrpauyy, npessimaiouieii 100 mMer/kr, B afigax Kyp pasand-
HBIX TIOPOJ NpH ero Kouuenrpamum p Kopme, pasnoii 3000 mEr/kr
[Lotzseh R., Leistner L., 1977]. J. Cooper u coasr. (1982) mamum
ajagrokenn By B nusKkEX KOHUEHTPAIMAX B MACHBIX NPOJYKTax.
Ondcau cayvait oduapysenus aduiatokcuga By B Mbmax, neueHms
u noukax osemeit (B womnenrpamum 0,1—0,4 Mur/kr) m B MpuHIax
n neuenn roayoeit (coorsercrnenno 0,03 w 64,2 Mrr/kr), wopvms-
JHUXCS 1 HOAX, e OblE Clsrr Ypoikail KyKypyasl, sarpsasnenuoi
aararoxemmamn [Fdds G, 19701,

Muorse mienne HpogAyRILL, 0 BarpASHeni KOTOPLIX B NPHPOJI-
HEIX  YOJONIIY  CHOAOIIM  OTCYTCTRYIOT, B Ja00paTOPHBIX YCIOBUAX
CHYINT XOPOIHMI cyOeTpaTamMii Ut pocTa, PasBUTHS W TOKCAH000-
pabonaunyg A, flavus. Hanpumep, lokazapa BO3MOMHOCTL HaKOTLIE-
Il ahIaToKCHHOB B BHHOrpaje M BHHOTPAJHOM COKe, B S0J0THOM,
TOMATHOM, a0pPHKOCOBOM M aHAHACOBOM cOKax, NepPCHKax, KIyOHuke,
C/ReBNKe, BUIHE, Kaproderae, CTPYUYKOBOM M UepPHOM Teple, anuce
U TMHHE, B KOPHe ;ReHbIIeHd, B Msce, Macae, Maprapuue u jap. [Sa-
kai T. et al., 1977; Seenappa M., Kempton A., 1980; Llewellyn G.
et al., 1981, 1982, m nip.]. -

Hapsny ¢ admarorcimpaMu B IPOJOBOILCTBEHHOM CHIphe 1 THIIe-
BHIX TPOJIYKTAX 00HAPYAHMBAIOT CTEPHIMATOMCTIH. Ero mpojynentst
(nexoropuie st Aspergillus m Bipolaris) sriesens wa pasamunbix
2ePHOBLIX IPOJAYKTOB, (PpyKTOB M (DPYKTOBBIX COKOB, MACHBEIX W MO-
JOYHBIX 1POAYKTOB. Onucansl ciyvyal BBIABICHHS CTEPHIMATONMCTHHA
B aumene (o 400 mxr/kr), xKyrypyse (50 mEr/kr), muemmue, 3exe-
npix Gobax xofe (1143 mxrr/kr), cwipax (5—600 mrr/kr), KomOukop-
max (2300 mxr/kr) [Ocmnan JI JI. m mp., 1984; Barto$ J., Maty-
as 7., 1982, 1983; Abramson D. et al., 1983].

B mocnejiune rojipl 3maunTesbHoe BHAMAHHE Y/leJAETCH M3ydYeHHIO
BO3JlelicTBEA aIaTOKCUHOB Ha YeJ0BeKa B NPOU3BOJICTBEHHBIX YCJI0-
BUAX, T/l BOBHUKAET BEPOATHOCTh MHTANAIUIN I 3arjJaThlBaHma 3a-
rpasHennoit aduarokcnnaMu npuiA (nepepaboTKa 3arpA3HEHHOr0 apa-
XHCA, 3epHa, MACAMIHBIX — MYKOMOJLHBIE, KOMOMKOPMOBBIE, MACJO-
iIpeccoBble mpejnpuATAz u Ap.). Vlccmeposamms, mpopejilenmnie B
CMHIA, mokaszanm, 4T0 B MecTax XpaHeHHS H TepepabOTKH 3epPHOBHIX
UPOAYKTOB KoHneHntpanusa aduarokcnua B, B Bosayxe MokeT J0CTH-
rarb 9—1120 mr/v®. Ilpm srom okasajmocs, uTO B YacTHHAX OLIIH G
MEHBUINM JHaMeTPOM KOHIEHTPAIds TOKCHMHA BEIIE: B YACTHIAX pas-
MepoM MeHee 7 MKM yposenb adumaroxcmma npessimaz; 1000 wmxr/kr.
B npobax neumm, o0pasyiomeiics npu mepechilike 3epHa u3 OyHKepPOB
B BaroHEl M 00paTHO, cpejiHee cojepRande adiIaTOKCHHOB COCTABIANO
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188 mie/ur [Burg W. et al,, 1981; Sorenson W. ot al, 1981;
Purg W., Shotwell O., 1984]. B saGoparopusiy yejaonuss nokasano,
Y0 1P HBMENBUCHMH KYKYPYSBI ¢ cofepsranmem aduaroxeiia, pan-
nom 2,25 Mr/kr, ero ROHIEHTPAIMA B BOBAYIIHON TLLIH HPOBHIIIACT
4'|g;§<1ujunmii yposeub m jocruraer 2,56—4,56 mr/kr [Burg W. et al.,
14¢ m

Wrar, apraroKCHusr mpakTHuecKM TOBCEMECTIO PACIPOCTPANEIIL!
tia BCeX KOHTHHEHTAX, BarPASHONMIO MMI TO/BOPIKeH0 GoibImueTRo

OCIHOBHBIX TPOJAYRTOB ITATAHMA HACOHCHIST, ].;(‘Hy(‘,JI()llll(), necpapueuHo
Dollee BBICOKHE 4acToTa MU YPOBCHL  Sarpsaierns 9Tuzmn rogeunamMn
IINIIEBBIX MPOAYKTOB XapalkTepunl JULA Crpiat ¢ TPOHMIeciom 1 ('.y()—

TPONHYECKIM RINMaroM. BMmecre ¢ TeM paciiiipeiine Moy i po; ol
TOPTOBII MORET BHAUMTENBHO CIOCOOCTBOBATL PACIIPOCTPAHCHIIO i~
JIATOKCUHOB.

JETOKCHRAIMS 3ATPSIBHEHHBIX
IIMIMEBBIX MPOJIYKTOB 1 KOPMOB

Yceranopienue BBICOKOM TOKCHYHOCTH M Kamrneporemnoctm adua-
rOKCHHOB U OOHApYieHHe MX B SHAUYHTENLILIX KOJIMYCCTBAX B OC-
HOBHBIX INIIEBBIX IPOAYKTAX BO BCEM MHEpE NPHBEIO K HeoOXO0HIMO-
cTH paspatoTkm HPHeRTHBHEIX CIOCOD0B 00e3BPEHUBATI 3arPA3HEH-
HBIX IPOJYKTOB M KOPMOB.

Bananme pasamuHbIX CNnOCOOOB TEXHOJOHYECKOH M KYJIHHAPHOI
obpadorkn. CpaBHeHue PAsIMIHBIX C1I0COO0B mepepaboOTKH IPOJIOBOIL-
CTBEHHOTO CHIPLA M OOBIYHBIX IPHEMOB KYJMHAPHOI 00padoTKH nm-
{IeBBIX MPOJYKTOB MOKA3aJ0, YTO OHH IPUBOJAT JHIIBL K YaCTHIHOMY
CHIZKe U0 ypopHsa sarpasHenusa aduaroxcmmamm. [Ipm momome 3a-
YPASHEHHOTO 3epHa OONBIIasg 9YacTh TOKCHHOB OCTAETCS B OTPYOAX.
{Ipn komuenrpanmn aduarokcuna By B mmenune 250 MEr/Kr B Myke
ero cojiep/kanne cammanoch jo 130 mEr/kr, a B orpy0ax BO3pacrauo
no 520 mrr/er [Alti A., Kosker 0., 1980]. JI. C. JIsBoBa m coasr.
(1979) norasanm, 4ro B mpomecce TOMOJA 3aTPA3SHEHHON ITIIeHMIb!
KOHLEHTPAIUs TOKCHHA B OTPYOSAX M MyKe BTOPOTO COPTAa 3HAYMTENb-
110 TpeBbIIaja MCXOAHENT yposenb (coorsercrBemno 370—3919% mn
135—140%), a B Myke Bbicmiero copra CHmEazace 10 25—49%.
B npotecce Brimeukn xjie6a M3 3arpAsHEHHON MYKE KoamuecTBo ad-
aaTorcnnos ymenpmamock na 60—809, [Jssosa JI. C. m mp., 1975;
Jemmali M., Lafont P., 1972; Alti A., Kosker O., 1980]. 3maun-
TeNBbHO HIKe cojepskanue a(IaTOKCHHOB M B IMIEBBIX HPOYKTaXx,
IOMYYeHHBIX TPH nepepaboTKe sarpAsHenHON KyKypyssel Ilpm mox-
poM moMojie 3epHa KyKypyssl SHAYATEIbHAs dYacTh adiraToKCHHOB
yraggeTcss ¢ Jgysroit (3apojsin—-o0osoukn), a B GeaKOBO M Kpax-
MalIbHOIT Jacru 3epHa ocraercs Memee 19 mexojmoro KommgecTna
TOKCHHOB, IIpH BBICOKOM HMCXORXHOM YPOBHE 3arpA3leHusa KyKypy3n!
amaroxcunamu (Gomee 1000 MEr/Kr) mX ocTaTOuHble KOIUYECTBA B
OesKoBOiT WM KpaxMalbHONT vYacTH 3epHA OBUIM BBINIE M COCTABIAIN
1,7—9,8% mexommoro [Jnsosa JI. C. m ap., 1979, 1983]. B mponecce
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prpalorTke pHCOBOH Kpynsl M3 sarpasHeHHoro aduaroxcmuom B; pm-
ca-sepHa 55—7T4Y, roxcmua ypamsunocs ¢ Jgysroit, 18—32% — ¢ myu-
10if, a B TOTOBOW Kpyme ocrasaiock He Oomee 129, mexommoro Komm-
yecrBa. IlpuMedareibno, UTo NpUMEHEHWe THAPOTEPMHYECKOiT o6pa-
HOTKE pHca-sepHa Npupo o K paspymenmo 919% admaroxcmma By
1 92—93% aguaroxcuna Gy [JIssosa JI. C. u mp., 1984].

B mponecce mumurensuoro (120 mmm) KunsiieHus 3arpA3HeHHOMR
ApaXMCOBOI MYKH cojlepsRaHue B Heil adiaTOKCHHOB CHUKAIOCH Ha
34%. Obmapusauue suep apaxuca npa 80°C B Teuenme 3 4 yMeHb-
wago Kouuenrpamuo aduaroxcuna By B mux ma 7%, a opm 105 °C —
fua 60%. Buamskwme pesyabraTsl OBIIM IOJZYYEHE! IPH 00KADHBAHMN
coesbix 6o0oB. Mnrepecuo, uro Koumenrpanms adguarokcnuaa By me ms-
MEHSIaCh NPA HArpeBaHUI apaxmcoBOTO M KYRYPYBHOro Macia IpH
pevueparype 250 °C, Guuaroit ® Toure mmaprenus aduaroKCEHOB
[(Marth 1i,, Doyle M., 1070; El-Kady I., Farghaly M., 1981; Hama-

da A., Megalla 8., 1982]. B 10 ke spems npu TpagummoHEOM sk
Hexoropuix paitonon Hpamuun cnocobe o6paGoTkE HeNyIIeHOTo apa-
xuea - o npu 116°C s 5% pacrsope NaCl B Tedenme
J0 mnn - copepisanie auaaToKCHHEOB B HeM yMeHbIIazoch Ha 80—

100% [Farah Z. et al., 1983]. Ilpm Bapke pmca B HEGOIBIIOM KOJIH-
uecrse ot (1:2) B revenme 45 mMumE KommenTpanusa adraToKcHHOB
B leM HpPaKTHYECKH He HM3MEHAIach, B TO BPeMs Kak NIPH BapKe B
Oonbirom Kommuecrse BoAsl (1:8) paspymanocs 379 roxcmuoB, a mpH
BapKe IIOJ[ [laBJeHHEM CTeNeHb PaspyIleHHs a(iIaTOKCHHOB [OCTHTa-
aa 30—569 [JIssosa JI. C. m mp., 1984].

Taxum oGpasom, 00LITHBIE €HOCOOHI TEXHOJIOTHIECKOH M KyJAmHAD-
10it 00paboTKE NIPOJIOBONLCTBEHHONO CHIPbS M IHINEBHIX IPOLYKTOR,
SarpASHeHHBIX adiuaroKcHEaMd, He MOTYT NPHUBECTH K IIOTHOMY 00e3-
ppeupanmo. aa gocTusenns s10it Heau HeOOXOMUMEL OTOTHATE b-
nbie MeponpusTaa. Bee cmocoOsr 00e3BpeKHBAHIA MOJKHO PasieluTh
Ha JIBe TPYIIIEL: PasyIITHbIe IPHEMBl YHAANEHHES TOKCUHOB, METOMBI HX
paspyIieHya W TpeBpalleHys B OesBpejiHbIe MM MAJOTOKCHYHBEE CO-
€M He HUST.

Meropsr eroxcuramnm, oCHOBAHHBIE WA YAaJeHNH aQIaTOKCHHOB.
Hanbomee adderruBupM crnocobom 00e3BPeRUBAHES HEKOTOPHIX BH-
HOB TIPOJIOBOJILCTBEHHOIO CHIPhS M IHUINEBHIX IPOLYKTOB (OpexH, Ky-
Kypysa, apaxuc M JIp.) ABIAETCA HX HpeBAPUTENbHAA COPTHPOBKA C
HCIONB30BAHUEM DPYYHOr0 TpyjAa, MEXAHWYECKHX MIH SIEKTPOHHBIX
cpesiers [Anderson R., 1983]. B mponecce raxoit coprmposkm ymams-
10TCs OpeXM WM 3epHA ¢ BHJAMMBIME MeCTaMH IOpYH (CMOpIIEBaHME,
u3MeHeHHe IBera Mu o0ecIBeUMBAHWEe, HAJWYIHWe IJIECEHHN T Ap.),
B KOTOPBIX, KaK HM3BeCTHO, IVIaBHEIM o0pasoM m Hakamnmsaworca ad-
aarorenmsr. IIpn xapakrepmoii juia apaxuca M HEKOTODHIX BHJOB Ope-
XOB MCKIIOYHTEIHHO BHIPAKeHHOM HepaBHOMEDPHOCTH 3arpAs3HeHnd ad-
RATOKCHHAME yJlallelne IOPa/KeHHBIX ¥ H3MEHEHHBIX OpPeX0B NPHBO-
IUT K CYIIeCTBEHHOMY CHWKEHHIO YDOBHS SarpAsHEHUA TOKCHHAMH
Bcelt mapram mpojykra B mexom. Onrmmansustit addexr mocrmraercs
TIDH COYETAHUM BHIEKTPOHHONE M IOCHeNyIOmeil PYyYHOil COPTHDOBKE
[Jemmali M., 1979].
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I} safoparopusix yeroBMsax JOKAZANA BOSMOSIOGIS 10T 1OXI0-
1o yaadennss a(uaToKCHHOB M3 PABIMMHLIY  CONLEKOX 0NN OINeIHIY
HPOJAYKTOB IIyTeM DKCTPAKIUIHE IOJAPHBLIME DACTROPHTEIAMMI! HOJNLIM
HIETOHOM, XJI0Po(OPMOM; HEKOTOPHIMH a3¢0TPOIHBIMI CMOCAMM, CPO-
i koropeix  mHambonee o@derTHBHA cMech aleTOH : TeKeall : BOJA
(50:48,5:1,5); 95% ormmoseM cmuprom; wmeramouxom; 80% wmaso-
JIPONIJIOBEIM CHEPTOM. OKCTPARIHES BarpA3HEHIOI apaximcoBoi My
conespimn pacropamu (1% NaHCOz; mam 1% CaCly upmsopmaa x
(OUTH TOJHOMY YAANCHHI0 aPIaToKCumon, OJIHAK0 1P HTOM HKCTpa-
rupoBaiocs m 7o 33Y% Oeaxon. Manecren cuocoh yianenus aduarok-
CHHOB TYTeM SKCTPAKIME CMeCLIo Boja : merokcumoran [Rayner L.
ot al., 1977; Jemmali M., 1979; Stahr H., Obioha W., 19821, Buco-
wasg 2@HeRTIBHOCTE 91MX METOJOB B Ja00PATOPULIX YCHOBMAX JHOJAeT
IePCHeKTIBHBIM MX NPUMEHEHWe B IIPOMBIINICHHEIX Macurradax, ojl-
1IAKO OHI HMEIOT ¥ CYI[eCTBeHHEIe HE0CTATKA: TPeOyIoT CHemmaiis-
HOTO 000pY/I0BAHES, 0¢000 YMCTHIX PEAKTHBOB M, UTO CaMoe BAKHOO,
3HAYATENbHO H3MeHAIOT XUMHYECKHIl €OCTAB IIPOJYKTIOB, IPUBOJA ¥
noTepe yriaerojos, Oeaxos m jp. Bee 9ro sarpyjEser mx IpaKTHUE-
ckoe mpumenenue. Tax, 3 CIIA m @pamnum npn mMCHOIH30BABUE B
POMBIIIIEHIOM MacinTabe MeTojja HKCTPARIHI CMEChI0O TeKCaH : ate-
TOH : BOJa st yAamenus aaaToRenuos 0BUIN NOJNYYEHLl Pe3yIbTaTht,
HECONOCTABNMEIE ¢ JTAHHBIME Ja00PaTOPUBIX MCHLITANMIL, W HOJTBePIK-
JeHA HEeBO3MOKHOCTH HPAKTHIECKOTO IMPUMEHEHUs HTOro  crnocoha
[Jemmali M., 1979].

Mospwmmes paborhl, AOKA3BIBAIOIIHE HEPCIEKTHBHOCTL HCIOIB30-
paHua Merofa axcopomum adraToKRCHEOB ¢ IENbI0 MX Y/(@JIeHus ua3
JRUAKEX mHinessix npoaykros. Iloxasamo, 4T0 MHOTHe COpPTa TJIHHE!
{18 mz 19 nayuemmnix) cmocobusr ajpcopéuposars 70—100% adia-
rorcuna B m3 pasmmunsix mupkocreil (usoronmueckuii pacrsop NaCl,
OUBO, MOJOKO), mpuueM B Oonpmmucrse cayvaes meobparumo [Masi-
mango N. et al., 1978, 1979]. Crenens ajcopOuum 3aBucesna OT BHJI2
IIMHBL, XapakTepa ee Ipe/BapHTENbHOH Tepmmueckoit obpaborkm, pH
cpenst. [lo 89Y% admaroxcmma M; yramanm ma mMoioka myreMm ancopb-
wma ero Ha Oemrommte [Applebaum R., Marth E., 1982]. Opmako
9T0T MeTo[ Tpedyer janbHEHITero WsyueHHS, B YAaCTHOCTH, HAJ0 OT-
BeTHTH HA BONPOC O BIUAHHE ajcopOMpYOIIUX BemiecTs Ha (uamko-
XUMAYeCKIe I OPTaHOJeNTHIeCKIe CBOWCTBA MOJOKA.

Meronpl A€TORCAKANNN, OCHOBAHHBIC HA paspymennun adaarorcn-
woB. Bropoit myrs o0e3Bpe;REBAHUSA 3arPA3HEHHBIX adiIaToKCHHAMH
HpOJYKTOB BRIOYAET pasimiHble (puamueckme, XuMHIecKme u Omos0-
ridecKHe MeTOJBI Jlerpajlaiii ¥ HHARTHBAUMK adIaToRcHHOB. ITH
METOJBI JOJKHBL Y/OBJETBOPATH CIEIYIOIIUM TpeOOBamMAM: CHHURATH
ypoBens aaTOKCHHOB B MPOAYKTEe JI0 NPEeNbHO NOMYCTHMOTO 0es
00pasoBaHusg IpPH STOM KaRUX-ITH00 TOKCHYHBIX HJIN KaHIEPOIeHHBIX
MeTa00IHTOB; BHIBEIBATE II0 BO3MORHOCTH JETpajjaluio coop ¥ MMIe-
A rpEOOB-TIPOJYHEHTOB, KOTOPEe B OJAarONpHATHBIX YCIOBHAX MOT-
nu OBl BHOBBH IIPOpPAcTaTh ®W BHIpabaThHBATH TOKCHHLI; He OKABEIBAThL
CYIIECTBEHIOr0 BIMAHES HA OpPraHoJenTHYeCKHe CBOMCTBA, XHMHTe-
CRYIT ¢OCTaB W NHIIEBYIO TEHHOCTH IPOJIYKTOB.

123



Dusmueckne MerTons. Hambomee mpocThiM, HO, K COKAe-
110, Mano dPPeRTUBHBIM (QUBTICCKIM METOJOM JieTOKCHKanum adira~
TOKCHHOB fABISETCA TepMiriecKas o0paGoTKa 3arpa3HEHHEBIX IPOLYK-
ros. Vimerorca coodmenns u3 Mumun n [Mlpn-Jlanka o peskoM yMmeHB-
THenun KolmuecTsa a(raTtoOKCHIOB B apaXHCOBOM B KOKOCOBOM Macie
apu upAMOM JlelicTBHE na HUX coxHedHoro csera [Samarajeewa U.
ei al., 1977; Jemmali M., 1979]. Ilpm sTom, ojiHaKO, BeIUKa BEpPOSAT-
HOCTH YCUJIEHIIS OKUCHITEIBIBIX ITPOIeCCOB B MACHE.

Heemorps ma T0 9ro aduaToOKCHHBI OTIMYAIOTCA OY€HH BLICOKOIL
UYBCTBUTENLHOCTIO K JIeHCTBHIO YIbTpadHOIeTOBOr0 M3IyJYeHHsI, TaH-
1ple 0 ero HCIOIB30BANMM JLIA 00e3Bpe/KHBAHEN 3arPA3HEHHEIX HPO-
jykros nporusopeunss [Marth E., Doyle M., 1979]. syuenme Baus-
HUsT MOHUBHPYIOIMIEro o0JayvYeHusi Ha aIaToKCHHLI II0KA3an0, 4TO
TONBLKO 016N GONLIIHE J03LI Y-00/Iy9eHus BOJANLIX pacTBopos adaa-
rokennon By, By, Gpon Gy yMenniaor mx ToKCHYecKoe jeiicTBHe Ha
Kypuusio oMOpunonn, o raiae myrarenusie csoiicrsa [Ogbadu G.,
Bassir O,, 1979; Van Dyck P. et al.,, 1982]. B 10 me Bpems upm
posefiernn Gonninuy Jlos y-00iyuenus Ha BarpASHEHHYI0 APAXHCO-
BYI0 MYIRY Myrarennnie csoiicrsa agaarokenna By coxpamsmmes [Tem-
charvoon 1., Thilly W., 1982].

XuMuueckue MeTo 5. 3HaYATNAbHO Ooxee adeKTUBHBIMD
U LePCHeKTHBHBIMHU SABIAKTCA XMMHYECKHe METO[Bl MHAKTUBAIWE ad-
JarokcuuoB. JlokazaHa BO3MOKHOCTH Aerpajanui aduaToKCHEoL BOj-
HBIME pacTBOpaMu CHiAbHBIX Kuciaor m mesgodeit [Dollear F., 1969;
Marth E., Doyle M., 1979]. Ilpu nospeiicreum wucmor admaroxcu-
apt By m G; mpespamaiorcs B 3HAYNTENHHO MeHee TOKCHYHEBIe adia-
rokcuunt Boa # Goa, OIHAKO 5TH peakI@y IPOXOAAT B YCIOBHAX,
HeNPHeMJIeMBIX JUIs 00pa0oTKH NHmEeBHIX mpoxykros. [leiicrsme pas-
JMYNBIX HeOPraHuvyeckuX M OpraHnmIecKux INenodeir OBLIO IPOBEJIeHG
ua OONBIIOM YHCIe 3arpA3HEHHBIX aduaTOKCHHAMEI CeXbCKOXO03AiicT-
BEHHBIX NpoiyRToB. IIpuMepoM mpaKTHYecKOro mpEMEeHeHHs INexoueii
A MHAKRTABAUME adaTOKCHHOB SBIAETCA CTAHIAPTHAS TEXHOJOTHA
HOJy4Yenas paMANPOBAHHBIX MAacei, BRIOYAIONAs 5Tam 00paboTkm
pacrsopom NaOH, B pesyaprare wero aduarokcumsr paspymaiorca
HOUTH TIOJHOCTHIO, ¥ CHELIHBIMI OKABAJHCH IONBITKA [IeTOKCHKAIIIR
3arpA3HeHHON adraToKcHHAMI apaXMCOBON MYKH THIPOORNUCHI0 Kajb-
HUA, METHIAMIHOM, Ia3000pasHBIM aMMIAKOM I THAPOOKICHI0 aM-
somns [Giddey C. et al., 1977; Norred W., 1979; Schroeder T. et al.,
1981; Anderson R., 1983, u np.]. CnocofHOCT, HEKOTOPHIX ORMCIHTE-
aeit (NaOCl, KMnO4, NaBOs, H0;) axrmsmo paspymars adaaTox-
cunsr rpymn B 1 G B numessix npofyKTax M KopMax ObiIa IIOJiTBepIK-
leHa B OHONOTMYECKHNX MCHBITAHUAX 00palOTaHHBIX NPOAYKTOB, UTG
DOBBOIHIO IPHUMEHATH B IPAKTHKe HeKOTOphie okmcamrenn [Ander-
son R., 1983, u nup.]. Bacaymmsaior ssammanns jgamasie E. Marth
n M. Doyle (1979) o BbicoKoif aKTHBHOCTH IO OTHONIEHHIO K adhia-
rokcuHaM By m G rujpocyasuToB, KOTOpEe IIUPOKO HCIOIB3YIOTCA
LPA UBTOTOBJIEHAH BUH, (PPYKTOBEIX COKOB, /UKEMOB H CYXO(PYKTOB.

Vs mepeumcnienHbIX Bbllle MeTOJ0B JETOKCHKAINM 3arpA3HeHHEIR
araToKCHHAMHE IHIIEBBIX HIPOAYKTOB CIefyeT BBIEIHTHL M OXapak-
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repusoparn Te, KOTOpLIE Yike  Hanmng  nparniecioe  apuMenenmne..
Ilo rexuonormm, paspadoranmoit n CHIA w Dpanwmn, » nexoropnix:
¢Tpanax IPEMEeHAIOT Tas3000pas3ublii aMMUAK WK IH/IPOOKICH AMMOHHSE
Juist 00e3BpesRUBAHMS IIPOTOB M3 CeMsH MACIMIHEIX M KOPMOBON 1y-
wypyssl. O6paboTky aMMHAKOM NPOBONAT HPH IOBBIIIEHHBIX JaBIEC-
MM B TeMIieparype, mpn atoM paspymaerca 95—989% adaarorcmnos.
BasKHO OTMETHTH, UTO B YCIOBUAX HACHIEHWS AMMUAKOM I11OTMHaioT
u rpubs-mpojynentsl. Jlokasama SKOHOMEUECKAS 110J10c000pAHOCT L.
070l 06paboTKM, CTOEMOCTH €e COCTAaBIZET BCETO 0K0x0 39 crommo-
cru obeaspeskennoro npopykra [Jemmali M., 1979]. Jleransnan Tox-
CUKONOTHIECKAST ONEHKA KOPMOB, TOJBEPTHYTHIX JI@TOKCHKAMM aM-
MHAKOM, TIOKasaja X 0easpejioctnh Uit Jaboparopunix m Cennero
XO3HICTBeHHBIX JKUBOTHBIX, & TAKMKe OTCYTCIBUE B THAIX JEHBOTILIX
amaroxennos mim ux Tokemumbix merabommros [Norred W., 1979;
Edds G., 1979; Norred W., Morrissey R., 1983]. Ilpu usyuenmm mim
1eBoil TeHHocTH 00e3BpesKeHHBX AMMAAKOM KODPMOBEIX IIPOJYKTON
vCTanoBieHa BO3MOEHOCTHL chmskenusa mHa 15—309% comepmammsa w»
wax nuermpa. B macrosimee spems oOpaboTka aMMMaKOM IIMPOKO
UpUMeHAeTcA B celbeKoxossmitcreenmom mpomssopcrse [Brekke O.
et al., 1979; Anderson R., 1983].

ITonpo6ro mayden MexanmsMm WHARTHBATHM aIaTOKCUHOB B TPO-
riecce mx maammojeiicrsua ¢ ammmarom [Cucullu A. et al., 19706;
Schroeder T. et al., 1981]. Ilpn MOBBINEHHBIX JABIEHHH W TeMIIepa-
Type (100°C) 739 mnpoayKTOB peaRINH|, NONYYeHHBIX dYeped vac,
opm mpencragaens: afaarokcummamu By m Dy (CigH20s; Auaxe B
meranone 227 u 324 mm), dparmentamn admaroxcuna Dy m coemn-
uweHHeM ¢ Mouerynapuoit maccoir 206. Iro coepmuenye maeHTHGHII-
poBaHO Kak amrmapo-4-orem-6-meroxcu-2,3-b-Genadpypan (cxema 16).

Paspaborana Texuomxorus 00e3BpesRUBAHNA KOPMOB CMEChI0 MOHO-
svernaavmuua ¢ Ca(OH)s B npomsmnenasix macmrabax. Ilocre nerox-
CIKAUM KOPMOB 9THM Crmoco00M OTMEYaNoch JINIIEL HEe3HAYHTEIbHOe
cHIZKenHe WX TIIenoil mennocra: na 8% yMEeHBNIMIACH YCBOAEMOCTS,
cojlepsKanie JOCTYITHOTO JM3WHA, MeTHOHHHA W nuctHHa. Meron ra-
panTupyer HeoOparmmoe paspymienne Gomee 959 wmexomgHOro KOIM-
uecrsa aumarorcuna By [Giddey C. et al.,, 1977]. Muaxrusamua ad-
narokemna By cmecsio momomermiaammnaa ¢ Ca(OH)q amanormuna jeii-
CTBHIO aMMmaka (pacCKphITHE JAKTOHOBOTO KOJbIA M IOCIe[yHoIlee
JlekapboRCHIIpoBane) . v

B Wapmm memonnayercs 00e3BpeKHBAHNE TEPERUCHI0 BONOPOI&
sarpasHeHHbx aduarokcnmoMm B; 0eJKOBBIX MB0IATOB M3 apaxmca,
npeHasHavenupx aus nmmessix Iexeii, Crommocrs ofpaborkm co-
crasusier oxono 159 crommocrm Geakoswix msomsros [Marth E.,
Doyle M., 1979; Jemmali M., 1979]. Jlaa o0e3BpesRWBaHAA MYKH H3
apaxmea W ceMsaH XJjomvuarauka B VEgum mamiex mpHMeHeHHe MeTox
o3oHMpoBaEms npn Beicokoit Temmeparype (100°C). Oszommponamme
npuBouT K paspymermio B Tevenme 2 u 919 admaroxcuuos By m
G, B MyKe M3 ceMAH XJOMYaTHHKa ¥ B Tedenme uvaca — 789, aduma-
rokermao B; m G B myke ms apaxmca. Aduarorcns B, B Menbmeh
crenmeHu mojytaeres feitersmio osona [Anderson R., 1983].

125



Cxema 16. 2
Ipespamenus aduaTokenna B; mpm BosjclicTBHR
PHIPOOKHCH AMMOMH.
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Buonorumuecxne merTons. B ocuoe OHOJOrHYECKHX METO-
IOB JIETOKCHKAIEN IPOIYKTOB JEKAT CIOCOOHOCTH HEKOTOPHIX OaKTe-
pHit, [pOsIKel M MUKPOCKONMYECKNX rpuboB paspymarh HIM TpeBpa-
iaTh admaroxennsl B Memee Ttokcmumpie coepmmenms [Ciegler A.,
1978; Marth E., Doyle M., 1979; Anderson R., 1983]. Hecmorps ma
2HAYATENBHOe YMCI0 MCCIe/[0BAHMIL, TOIyIeHHbe Pe3yIbTaTsl He a-
10T OCHOBAHUIT IpejinojaraTs, 410 B OamKkainme rojsr GXOIOTAIECKIe
METOJIBI HAIYT IMpaRTHYeCKOoe TPUMEeHeHe.

Jeroxenkamusa adaaTokCHHOB B HAYYHO-HCCIETOBATEIHCKUX JIa00-
paropusax, [lus oOpaborku OHOIOrMIeCKIX MaTEPHATIOB, TOBEPXHOCTH
pabounx croxoB, padoveil OfesSbl, MIACTHH I TOHKOCIOINHOK Xpo-
saTorpaduy, CreRISIHHON XHMHYECKOH MOCYbI, BOJAHBIX M MAaCIAHBIX
pacrBopon aIaTrOKCHHOB, a TAK/Ke HX PACTBOPOB B OPraHMYecKAX
PACTBOPITEIIAX Hallle HCmoIh3yoT 00paboTRy pacTBOPOM THIOXJIOPUTA
HaTpUA ¢ mocaeylomuy jobasiendEey amerona (KoHeUHas KOHIEHT-
pamua 5% ) A paspymenus o6pasylomerocs 2,3-IEXI0p-adIaToKcH-
na B,. Jlua ofpaborkm pyk rawme npumemsior 5>—6% pacrsop rm-
noxunopura marpma (NaOCl), a jnma onomacKuWBaHHSA MOTOCTH PTa —
1% pacrsop mepGopara minum OGnrapGomara marpua. Hak morasamm
PesynbTaThl AHAAM30B, 3(PPEeRTHBHOCTE JeTOKCHKANMUA ¢ MCIIONL30BA-
ouem NaOCl cocrasaser 999 [Castegnaro M. et al., 1980].
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JLs oGesppesusanmsa cofaepmamux aaarorenn ROPMOB JULA -
(OpPATOPIBIX JKUBOTHBIX UX 00padATLIBAIOT AMMIAKOM DI TIOBLINIEH-
HLIX TeMIeparype W JABIeHHM, a mojcTmuoumeni marepuan — 5%
POCTBOPOM aMMHEaKa, HOCHEe Yero IOoJBepraiT aBTOKIABHPOBAHMIO.
D(hherruBEOCTD AeTOKCHKAIuM cocrasiusger 95%.

Tymrm naboparopHBIX JRUBOTHBIX 00pabarhiBaor HeramieHO M3-
seernio, aPderrusrocts Aeroxcuranuum — 99%. [an obeanpeninna-
{5 PasIMYHBIX Jaa00paTOPHBIX OTXOOB, TIABHLIM 00pasoM pacrBo-
POB, 3arpASHEHHBIX Aa(IATOKCHHAMY, PEKOMEHJyercs MCHOIb30BATE:
0,4 M pacrsop KMnO, [Castegnaro M. et al., 1980].

Wrak, mecmorpsa ma obmine (1m0 Cpapienuio ¢ JApyruMim MEKOTOK-
clHaMu) JaHaBIX 00 aduraTokeHmHaX, MHOIME BONPOCH, UMOIOIIE Baj-
li0e TeOpeTHYeCKOe U NMPARTHUECKOe 3Hauenue, Tpelyior JaaLueimero
nayvenns. Bo-TepBHIX, HAA0 [OKa3aTh NMPHIHHHYIO CBA3L MEMy IO-
cTyIIeHEeM ¢ mHmei agdraTORCMHOB W pasBHTHEM NEPBUIHOTO para
ICUEHE y UeJOBeKa. Pelenmio 9T0oro Bompoca B BHAUMTENBLHOM Cre-
HeHN MOJKET IIOMOYSH BHE[PeHMe MepONpUATHIl Mo CHUFKEHMIO BO3JIeii-
crms aIaTOKCHHOB HA WeN0BEKA B pPermoHAaX, OTIMIAIONIAXCA BHICO-
%0if 3arpA3HEHHOCTHI0 NMIEBBIX TPOAYKTOB A(IaToKCAHAMHI ¥ BHICO-
¥oit YacToToll IMEPBUYHOTO paka meuenm. Bo-propwrx, Tpedyerca Gomee
jleTanbHOe MBYIeHHe POJH aIaTOKCHHOB B PASBHTHH OCTPHIX TemaTH-
o m cumppoma Peite. Pematomum @axropom B 1OIYTeHIH OTBOTH
Ia DT BONPOCHI ABIACTCH IIMPOKOE NPAMEHEHNEe COBPEMEHHBIX BBI-
COROUYBCTBHTENBIEIX METONOB KONMUECTBEHHOro ompenenems adua-
TOKCHHOB (HampuMep, MMMyHO(EPMEHTHBIX) JUis BBIABIEHAA HX B
OHONOIMUECKAX JRUIKOCTAX 1 OHoOmcmitmoM Marepmane OT OONBHBIX &
370POBBIX JOJiedl. B-rpeThux, Hy/KHA JadbHeiras pacmu@poBKa MO-
JeRYJAPHEIX W KJIETOTHBIX MEXaHH3MOB JielicTBHa araTOKCHHOB
nyreit mx meraboamsma. B-gerBeprhix, meoOxopmmo H3ydeHHEe MOJH-
{Iupy0Imero AeuCTBAA aJuMeHTapHHIX (DaKTOpOB HA KaHIEpOTeHes,
Ny IUpOBAHHEN aduaToKcnHaMm,



TL'aasa I11 A IR
OxpaToxcnHBI

Oxparoxczusr A, B m C ppepcrasasior coboii rpynmy Onmarmx
[0 CTPYRTYpE COeUHEHUI, KOTOpPhIe OBIIN BIIepBEIE BBICIEHEl B CTPA-
max IOmnoit Adpuxm ma xyasrypst Aspergillus ochraceus [Van
der Merwe K. et al., 1965a, b].

CTPYKTYPA, ®PABAKO-XUMIYECKUE CBOMCTBA
n YCIHOBMS OBPABOBAHMSL

ITo csoelt crpyirype OXpaTOKCHILI ABIAIOTCA W30KyMapHHAMH,
epABAnELIMI nonTnol  enpano ¢ Legenmrarammaom [Van der
Merwe I, ot al, 1965a, bl. Crpyrrypa oxparoxcmeos A m B Grura
porno Pl nyrom xumuaeckoro cunresa [Steyn P., Holzapfel C.,
1967]. Yame Beero Kax HpUpOAHLIA 3arpA3HETENb NHEIIEBHIX ITPOIYK-
108 M KOpPMOB O0HAPYIRMBAETCA OXPATOKCHH A M B PEKHX CIydasx —

oxparoxcua B.
fOORz o OH ©
CHz—-CH
5% o

Ry R, 1
Oxparoxcun A ClL H
Oxparoxcus B H H
Oxparoucun C Cl 02H5
OxpaTOKCHHB

Oxparorcin A — Gecrpernoe KpHCTAIIMIECKOe BEI[ECTBO, caado
PAcTBOPUMOE B BOJE, YMEPEHHO DPACTBOPHMOE B MOJAPHBIX OpraHmie-
CREX pacTopurensax (meranox, xaopodopMm), a Takme B BOJHOM pac-
TBOpe THApokapOoHaTa HaTpusa. B XUMHYECKM YHCTOM BHJE OH HecTa-
Ounen 1 oueHbL YYBCTBUTENIEH K JEIICTBHIO CBeTa M BO3JyXa, OJHAKO
B BUJIe DACTBOPA B HTAN0IE MOKeT COXPaHAThCs (e3 M3MeHeHHA B
TeYeHHe JUIMTeNALHOro ppemend. Ilpm Kucaormom mam (lepMeHTHOM
rafponuse (nopx AeiicrnueM KapOOKCHIENTHAA3H A W (-XEUMOTPHICH-
ma) oxparokcuma A obpasyercsa oxparokcun o-(7-KapGorcm-5-Xa0p-
3,4-purnapo-8-rujipokcu-3-MeTansokymapnn) u ocsobomaaercs L-e-
angagagna. Oxparoxeumn B — raxike Kpmcraiamyeckoe BemecTBo,
npejicTapagIoniee coboil HecoepRAIIMIT XJI0P anasor oxparokcuna A.
On B 50 pas menee Toxcmuen, yeM oxparoxenn A. Oxparorcun C —
9TIIoBEIT apup oxparokcumma A — amopdHoe Bemecrso. B ommmume
o1 oxpatokcnno A mw B om me ofmapysken B KavecTse HPHPOHOTO
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AOVPHSIITOIST NUIEeBRIX IPOJIYyRTOR ¥ KOPMOn, ”() TORCNYHOCTH 2TOT
roxenn Oamsor x oxparoxcmmy A [Steyn P., Iolzapfel C., 1967].
I} yubrpamonerosom cere oxparorcum A obumajaer senenoir giioo-
pecuennueir, oxparokcwn B — romy6oi, a oxparorkenm C - Guejno-
senenoii. OcHOBHBIe (PMBMKO-XMMHYECKHe CBOWCTBA OXPATOKCHUIOR
cyMMHEpoBaHEL B Tabm. 15,

Tabauma 415. OcmoBmbre (puzmEo-xMMHYECKMe CBOICTBA OXPATOKENOBD *

Momne- | Toura

Oxpa- Mouexynap- | Kyaap-| naas- | ITonromenne o yanrpadno- D noopecnennug,
g:;‘ nag GopMyya | Ham |yenus,| Jeropoit obuacrntt, ¢ (1m) HM (1ner)
Macca °C
A |CyHsCINOg | 403 | 169 | 36800 (213); 6400 (332; 475 (senonniif)
B |CyHgNO; 369 [ 221 | 37200 (218); 6900 (318) [(romydoit)
C  |CoHyCINOg | 431 | — 32700 (213); 4100 (331) éﬁnenno-aenemﬁ)
o |C;HyClOs 256 | 229 | 30000 (212); 5600 (338) |(remyGoit)

* Ilo maguniM K. Van der Merwe m coast. (1965a, b); P. Steyn u C. Holzapfel (1967).

*® PacTBOpPHUTENh — ITAHOI,

Muxpocronnaeckne rpuOsl — OPOAYNEHTH 0XPATOKCHHEOB OTHOCHAT-
¢ ® pomam Aspergillus m Penicillium [[lomnwesa 1., 1976; Krogh P.,
1978; Lillehoj E., Elling F., 1983]. OcuosusiMu mpojynenramMn ss-
maores A. ochraceus m P. viridicatum. Hpome sroro, cmocoGuocys
COHTe3HPOBATH 3TH TOKCHHLI o0mapy:keHa y A. sulphureus, A. scle-
rotiorum, A. alliaceus, A. melleus, A. ostianus, A. petrakii, P. pur-
purrescens, P. commune, P. palitans, P. cyclopium, P. variabile m
P. verruculosum. Onrumansmas must pocra A. ochraceus remmepary-
pa cocrapuster 8—37°C, a mua rorcmmoobpasosanmsa — 12—37 °C,
8 TO BpeMa Kak Muasa P. viridicatum teMmumeparypHbLle OOTHMYMBI 3HA-
amrensHo mmke: mus pocra 0—31°C, musa cmuresa ToxcmuOB — 16—
24°C. Hexoropsie mrammer P. viridicatum cmocoGHBI cHHTE3HPOBATH
oxparokcur A npu 5—10°C [Harwig J., Chen J., 1974; Héggblom P.,
1982; Lillehoj E., Elling F., 1983]. Vimenno mosroMy B cTpaHax ¢
vMepenuniM ¥ xojonueiv Kiaummarom (Hamapma, IIserms, Hopserms,
Duanaapmsa, CCCP) P. viridicatum spisercs 0CHOBULIM IPOAYIEHTOM
OXPATOKCHHOB.

K mambonee samupiM (arTopaM, BIESIOIIEM HA TOKCHHOOOpPaso-
BaHHEe, OTHOCHTCA TaK HasdbBaemas JocrymHas Biara (aw) cyberpara.
OrsocuTeNbHAS aw I cuHTE3a oxparokcmuos A. ochraceus cocras-
mrer 0,99, a maa P. viridicatum — 0,95—0,99. Maxcumanpusti ypo-
BeHb NPOAYKINE TOKCHHOB DTHMI JABYMsA BHjaMu rpuboB HalbIofaer-
¢g mesmny 8-m m 12-m gEavum wyasrusmposanus [[lomgesa I1., 1976].
P. Hiaggblom (1982) maGmogan MaxcmmanbHoe o0pasoBamme OXpa-
TOKcHHA A Ha sumeme, sapakemmom A. ochraceus, npm 25°C ma
28-it memp muryOanumu. Ilpm ypenudenu:m KOHIEHTPAIHE KHCIOPOJA
8 Okpymatomieit cpeme 1o 409 cmmrTes oxparokcmHa A TONABIANICA
ua 750%, a npu nopemrenun romnertpanum CO, Gomee wem ma 30%
HOMHOCTHIO TPEeKpamialiach TPOJAYKIHsA TOKCHHOB HE3aBHCHMO OT KO-
umgecTBa Kuciaopoja [Paster N. et al., 1983]. ' '
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B nafopaTopHBIX YCHOBHAX HamOOXBIINe KOJNMIECTBA OXPATOKCH-
yi0B 00pasyoTcs Ha OPEPOJHEIX cyberparax (mmemmNa, puc, KyKypy-
sa). Heworopsie mrammir A. ochraceus CHHETeSHPYIOT HA NIIEHUIES
n0 2,5 r/rr oxparoxemna A m o 0,9 r/kr oxparoxcmma B. Maxcm-
MauxLHOe cojlepanue OXpaToKcmpa A, CWHTe3MPOBAHHOTO Ha KYKy-
pyse, cocrasiser 0,9 r/gr, a oxparoxcmaa B — 0,05 r/xr [Harwig J.,
1074]. Yeramosiena B3aHMOCBASH MEJKAY CHODYJANWel X TOKCHHO-
00pa3oBaHmeM: YCIOBY, CHOCOOCTBYIOIIHEe CIOpPO0OPa3OBAHAIO, yCH-
auBanm w cumres oxparoxcmmon [Haggblom P., 1982; Llilehoj E.,
Elling F., 1983]. Vs moxycuaTeTHiecKux cpef pocra mambomee Gia-
fonpuATHON I CHATe3a OXPATOKCHHOB OKasajach cpera, oborammeH-
nas 4% caxaposs u 29 ppoxsReBoro sxcrpakra. Ha cmaTermieckux
cpeflax Jyulige pesysabrarhl OBIIM TOMYYEHBl MPU HCIONLIOBAHEL B
RAYLCTRE MCTOTMIKA YHIEPOJa CAXapossl M Iajlakros3nl, a B Ka1ecTBe
HeroumnKa asora Loty raMunosoil RUCJI0TH WM YKCYCHOKHCIOTO B
agormokucaoro ammotns | Jlowdesa M., 1975]. Ha yposens Toxcmmo-
00PABOBAKIM CYHIOCTHONIO BIISeT COJep/KaHue B Ccpefie HEKOTOPHIX
seragion, Hanpumep, cnures oxparoxemma A Ryasrypoi A. ochra-
coud 1o suMone yewmupaercs s 9 pas npu o60orameHUN 3epHA OUHKOM
(4n804 » womuenrpayma 1,0 mr/r) [Chelkowski J. et al., 1981].

ObGuapysKeHo, 9T0 MeTHOHHH X HEKOTOPHIE €ro CTPYKTYpHbBIe aHa-
soru mipu mobasienunm B cpepy pocra A. ochraceus pesro IIOJABIAIOT
nponyknuio trokcmuos [Lisker N. et al., 1983]. Cuuprosoit skerpare
npomnonmca cruMynmpyer cuaresd oxparokcuma A [Pepeljnjak S. et al.,
1982]. Ilpepsapurensuoe obmyuerne crnop A. ochraceus mmsrumm Ji0-
BAMH y-Iydeil CONPOBOKAANIOCH BHAYMTEIHHEIM ycmienmem oOpasoBa-
HUs OXpaTokcuHa A KaK Ha CHUHTETHIECKOH Cpejie, Tak I IPHPOHOM
cyberpare (mmemwia). Ilomasmenme mpopacTaH¥s coop M TOKCHHO-
obpasopanus HaOIIOAN0CH JWINL UPHA BBICOKAX T03ax Y-o0aydenms:
{Applegate K., Chipley J., 1976].

Basxmo mmers B BUIY, YTO B €CTECTBEHHBIX YCIOBMAX HA CHHTES
OXPATOKCIHOB MOJKET BJIUATH NPUCYTCTBHE APYIEX TOKCHTEHHLIX MUK-
pocrommuecknx rpubos. Tax, npE COBMECTHOM KYJILTHBHDOBAHUD
A. ochraceus m P. granulatum (upopynenr maryammaa) cHHTE3 OXpa-
Tokcuna A pesko cumxanes [Escoula L., Larrien G., 1980].

BHOJIOTHYECKOE TEUCTBUE

OxpaToKcHEEI BMecTe ¢ NATPUHHHOM COCTABJIAIOT TPYNIOY MHEKO-
TOKCHHOB, IPeMMYyIIeCTBeHHO mopajkaiomux moukwm. IIpm ocTpom ox-
PATOKCHKO3e IaTONOTrMUeCKUe W3MEHEHHS BBIABIAIOTCS M B IEYEHNH,
FHETYAOYHO-KAIIETHOM Tpakre, quMpongmoi thauu. [Ipm muarensnom
OOCTYINIEHAN B OPraHmsM HeOOoIBIINX ROIMIECTB 0XPATOKCHHOB (yHK-
IEOHaNbEEE ¥ Mopdonornieckne RapyIlenns 00HAPYKUBAIOTCA TIIAB-
ueiM 00pasoM B moukax. B ecTecTBeHHBIX YCIOBHAX MHKOTOKCHKO3EE
CBA3AHHEIE ¢ 3arpAsHeHHEM KOpMOB OXparokcmuom A, wacro mabiio-
RAlOTCSA Y CBUHEIl, NBIIAT-OpOMIepoB, Kyp-HECYIIEK ¥ WHIOIIAT
[Elling F. et al., 1975; Hamilton P. et al., 1977, 1982; Krogh P.,
1978; Visconti A., Bottalico A., 1983]. Onucansr caygam oxpaToKcE-
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foan y Kpynmoro poraroro cxora m ymar [Bowpmapuysx A. M., Ha-
cupyr M. M., 1984].

Hedpomarua y cpmmeit B mexoropnix crpamax ([lawm, lnernms)
HOCHT DHAGMHYECKMII Xapakrep W B OTJENbHBIe TOALI Yacrora 3a0o-
iwnanng papsuposasa or 0,6 mo 65,9 caywaes ma 10 000 crumeir.
Liblo mOKa3aHo, 4TO TIABHEIM HTHONOrHYecKEM (aKTOPOM ABIACTCA
0XpaTOKCHH A, XOTA ONpEJIeJIeHHYIO POIL MOKeT MIparh 1 JIpyroi
MIIKOTOKCHE — IATPHHAH, KOTOPHI 9acTo 00HAPYMHBACTCH B KOPMAaX
1l 3ePHOBBIX HPOJYKTAxX BMecre ¢ oxparorcunom A. Bamnpiv jona-
5aTENBCTBOM B IIONB3Y BEAYIIEH pPOJM  OXPATOKCHHA B DIHOIOINN
1e)pOmaTUA CBUHEH ABIACTCH MOCTOANION OONAPYKONNO Or0 1t TRATA
109eK OOMBHBIX KUBOTHBIX B Kojmdecrne 208 mur/wr, Ilpw ana-
/1113 KOPMOB B TOJBI ¢ BBHICOKOU dacroroit sabonenamms OLuim nuisn-
sensl oxparokens A B 58Y% m mmrpmmma B 99 mnpo6. B Bemrpum u
1980—1981 rr. wacrora medponaTmm cocraBiANa B cpeiHEM 2 CIY-
vas ga 10 000 cpumeit. B 399 wmccae0BaHEBIX DOUYEK OOJBHEIX KU~
ROTHBIX o0Hapy:Kuiam oxparokcmu A, m3 xoroprix B 80,9% obpasnos
8 RonneHTpanuy o 10 mxr/kr, a B 10,6 % — csemme 100 mxr/kr [San-
dor G. et al., 1982]. Hedponarmio y csumeit mabmoganx u B JAPYIHEX
crpasax Esponst (Hopsermm, @®mmusmpmn, Bemmxo6pmrammm, OPT
1 I0rocrasum).

I'mcronormyeckue ma3MeHeHWs, 00HADYIKHBAGMEI® B IOTKAX CBH-
uelt ¢ Hedponarmeil, XapaKTePU30BAINCH PABBUTHEM JIETeHePATHBHBIX
# aTpo(huUecKUX M3MEHEHWI HIUTENNA IPOKCAMAIBHBIX KaHAIBIEB,
HHTEPCTHINUANLEBIM (PuEOpPO30M KOPKOBOIO CJIOA M TIHAIMHW3anmei
£1y009KOB., AHANOrMIHBIe HW3MEHEHUsI ONMCAHBI IPU OXPATOKCHKO38
y memmiar u mEgomar [Krogh P., 1978]. Ilpexmcrasisier maTtepec
voobmerme L. Rutqvist m coasr. (1978) o pesyasrarax cmcremaTm-
YeCKOT0 KOJMYECTBEHHOTO ONpeJelleHNa OXparoKcnmua A B THKaHAX
TPAKTHYECKE BJ0POBBIX CBHHEH. Ilpm MopdomormueckoMm mccienoBa-
LHE modek y 32 m3 34 sxuBoTHBIX OBLI ycraHoBien (uOposmbii mHed-
par. BecbMa BaKHO, 970 OXpaToKcHMH A Onii oOHapyseH B IOYKAX
8cex JKMBOTHBIX B KojmuecrBe Jio 218 MEr/Kr m B page ciayJaes —
8 nevenn (26—65 MKr/kr) m niasmMe KpoBH.

B yeaosmsax srcnepuMenTa KapruHa He(pOmATHH ¢ XapaKTePHBIM
HapymeHHeM CTPYKTYpPH B (DYHKOWH 110YeK Oblia BOCIPOM3BEJeHA ¥
CBUHEI W JOMaITHEil NTHIEI NPH CKAPMIHBAHHA KOPMOB, MCKYCCTBEH-
ro sarpasmenHrix oxparokcmmom A [Krogh P. et al., 1974; Carl-
ton W., Krogh P., 1979; Dwivedi P., Burns R., 1984al. 9xcmepn-
MEHTAJBLHBIA OXPATOKCHKO3 OBUI BOCHPOM3BEJIEH ¥ W3Y4YeH y KpyI-
HOr0 pPOTATOr0 CKOTA, K03, OBEI, C00AaK, KpBIC, MEBIIeEil, MODPCKHX
CBHHOK, HeKOTOpPsIX BUA0B pei6. Har supamo ma pammsix Tabm. 16,
seamunEsl LDsp 3HaYMTENHHO BaphUPYIOT B 3aBUCHMOCTH OT BHUJA H
JITHUHN, BO3pAcTa, IMOJa JKEBOTHBIX U criocofa BBejeHMs TOKCWHA. BbI-
COKOHl YyBCTBHTEIBHOCTHIO K HEPPOTOKCHTECKOMY [eiCTBUIO OXpa-
TokcmHAa A omimualorca cobarm [Szczech G. et al., 1973]. Ilpm ox-
HOKDAaTHOM BBEJIeHMN TOKCHHA B Jl03e 3 MI/Kr macrynaja ObicTpas
rubens RUBOTHEIX B Teuenme 1—2 mmeit. [Ina ko3 LDs oxpaTokcmna
A cocraBisiia TOHe OKONO 3 Mr/Kr, mis KopoB — 13 mr/kr [Ribe-
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TaGununa 16, Bmavemms LDy, oxparoxcnmma A a3TMIHBIX mnon
¥ sxusorasix [mo Carlfon W., Krogh P., 1974]P

LDgo,Mr Ha 1 EP
Bnap XHABOTHBIX MACCH TeJa Cnoco 6 BBEAGHAA

IprmrATa Topops! Gemrsrit 1erropu

1-HeBHLIE 3,4 Bryrps
10-nreBnLIC 10,7 To e
Mupomara t 5,9 » »
¢ Papymuans Qopeas 4,7 Buyrpubpiomunne
MopcKrne CBUHKH :
CaMKR 8,1 Buyrps
caMnp 9,1 To ke
Kpurest
camKm ) 14,3 Buyrpubpomaunao
’ 21,4 BuyTtps
caMint ! 12,6 Bryrpubpommuae
30,3 Bryrps <
Mo ot Swiss ; } i
L oAMICH ) y 25,7 BryrpuBenno
447 Bryrpubpomuane
SN S el : , 62,4 . Bryrps ;
CaMIBL 33,9 BEyTpHBeEHO
40,2 BuyTpropromunno
58, 3 Bayrps {
Mo daenm CD-1, camirm 22 Bry1pnbpomanzo
Ilepenena 16,5 BuyTph

lin W. et al., 1978]. us 6- JIHEBHEIX KYDHHBIX SMOPHOHOB LDsg
COCTaBIACT Menee 0,01 mxr ma A0 [Choudhury H., Carlson C.,
1973]. Camku MOpCKEX CBHHOK M Kpbic Golee TyBCTBHTEILHEl K OX-
paTtoKcHmy K A TpHE BBefleHHH ero BHYTph, dem camnsl. P. Krogh
(1978) ramsxe ormewaer Goxee BBICOKYIO UacToTy saboneBanua Hed-
ponaTHeil caMOK M MOJOJGIX CBUHEI,

Kar yme ormeuasoch, TOKCHYHOCTH oxparokcmmos A m C mournm
O[IMHAKOBA, B TO BPeMsA Kak OXpPATOKCHH B SHAYHTENHHO MeHEe TOK-
cnuen. Tax, ommoxparsas LDso oxparokcmma A A OJHOJHEBHBIX
nemisar cocrasaser 133—166, oxparorcmma C— 216 Mxr ma nrumy,
a oxparokcmaa B — 1900 mxr ma nrmmy [Chu F., Chang C., 1971].
1Torazamno, uro LDs oxparokcmra C mus pamykuoit dopens MeHbIIE,
geM OXparoKcHHa A, M COCTABISET BCEr0 3 MI/Kr, a OXpATOKCHH B
naske B fose 66,7 MI‘/KI‘ ne enpBax rudenu puio. dma yrar LDsy
oxparokcuuos A u C pasmsercsa coorBercrserno 150 m 135—170 mrr
Ha NTHNDY, B TO BpeMa Kak oxparoxchu B me okassiBam TOKCHYECKOro
peitcrsus [Harwig J., 1974]. Ilopamenus movek M meveHH, BHI3BAH-
Hple GonbImEME JozaMm oxpartokcumos B m C, Onuim aHAmOTHIHBI
usMeHeHUAM, mabaojaeMbiM nmpu oxparokcnkose A [Doster R. et al.,
1074]. Ha ocuoBammm sxcuepumenranbubix fammsix W. Carlton m
P. Krogh (1979) nenmator BBIBOJ, 4TO MaKCAMAIBHO JIONYCTAMAs KOH-
LeHTpads oxparoxcmua A, He OKa3HIBAIOMAA TORCHTECKOTO neice-
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WL, B KopMax st neimaaT-Gpoitiepon cocranumer 0.3, i kyp-necy-
mer — menee 0,5 m s ennueit — menee 0,2 mr/ir,

Xapaxrep KIMHEYeCKHX CHMITOMOB OXPATOKCHKOSA TAKIKG BARM-
€T 0T JI03BI M JIHTENLHOCTH IIePHOJa BBEJCHMsT TOKCHHA, BUIA W
nospacra ;ruporHbX. HanGomee ofmmmu mpusmakaMm WHTOKCHKAI[IE
JBIAIOTCA CHUZKEHME MAacchi Texa, moTpefienme KOpMa W YMEILIIe-
111e MOABIRHOCTH, IOJHAMICH, MONHYPHS, a TakKe 000an0iNiame,
/' GompmrmEcTBA BHAOB (KOpOB, CcBHmeil, cofam, Kpuic, wuimmr) ma-
(rofaercs amapest Kak CJEJCTBHC MOPAIKEN JKeIY/I0UHO-KAMIETHOT0
rparra [Ribelin W. et al., 1978; Carlton W., Krogh P., 1979, » np.].
Y ®psic 1 ocobenmo y muimaar-Opoitiepon npu oxparokenkose A or-
MeUaJHuCch BHAYUTENbHBIE HAPYIIEHUS IPONECCA CROPTHIBANSL KPORM
i remopparmdeckmit cuagpom [Galtier P. et al., 1979; Doerr I. ot al.,
1981]. ¥V wmpmmeit npm muuresxsHOM BEefleHHME OXparokcmmEa A GBLIO
obmapyseno peskoe ymemnmenme (ma 83%) wmema TpomGonmron B
nepadepmIeckoil Kposn u cojlepsxanna Kamnbmus (ma 43%) B cniBo-
poTKe KpoBm, B KOCTHOM MO3re NpPH 3TOM CHHKAJIOCH KOIAICCTBO.
KIIETOTHBIX BIEMEHTOB — IpeJecTBeRHIKOB spurporuros (ma 719% )
n aeiikomuros (ma 509%) [Gupta M. et al., 1983]. i

YcrauoBieHo, 9T0 OXpaToRcHm A npu BHYTPHOPIOIIMHHOM BBeje-
WA OKA3BIBACT MMMYHOJENPECCHBHOE JIOHCTBUE A MBIIIe M IHITIsIT
[Prior M., Sisodia C., 1982; Creppy E. et al., 1983; Boorman G.
et al., 1984; Dwivedi P., Burns R., 1984bl. Dro npossuseres n mo-
Jl@BICHAN aHTHTEN000pasoBaHmsa B orser na peefienne Brucella abor-
{us, ymempmenmm Konmuecrsa IgM- m IgG-ofpasylomux KIeTOK B
Celies3eHKe, TOJaBIEHHM peaknmy . Gaacrrpancdopmanma JrME OLUTOB,
CTHMYJIMPOBaHHBIX KOHKaHaBammaoM A.

Y MOpCKEX CBHHOK HPH OXPATOKCHKO3e A mapamy ¢ HeKpoTHIe-
CKIMI M3MEHEHWAMI TIOYeK, TeYeHH, JReIyI0IHO-KHUIIeTHOr0 TPAKTa
1 JIM@QOHIHON TRaHH HAOMIOJAINCE JlereHepaTHBHLIe W3MeHEHUS B
crexernbix Mummmax [Thacker H., Carlton W., 1977]. Toxcmueckoe
seiicTBHe oxparoKcmHa A ma Kyp-HECYNIEK NpPOABIAIOCH Tak:ie B
CHIGReHUN SHIEHOCKOCTH I yMeHbLImeHmm Mmacesl star [Prior M., Si-
sodia C., 1978]. ¥ xopos ojmHOKpaTHOEe BBeJleHMe ITOTO TOKCHHA B
moze 13,3 Mr/kr BBIBEIBAIO NpeKpamlenme cekpernum Mmomoka [Ribe-
lin W. et al., 1978].

Wamenenus GHOXUMHAYECKEX TIOKasaTeldeil IMPH 0CTPOM OXPATOKRCH-
KO3e XapaKTepuayIOTCH YBeJIWIeHHeM YPOBHA remorro0bmma, o0mero
fenra, KpeaTHEMHA W a30Ta MOYEBHHLI B INIa3Me KPOBW; B CHIBOPOTKE
KPOBM ¥ MOYe BO3pacraerT aKTHBHOCTH JAKTAT- B W3OMHTPATIETH/PO-
reHassr, miexounoit (ocdarassr. CiaemcrBmeM mOpayKeHHS HOYEK SIB-
JHAOTCA THIOKO3YpWs, mporeunypus u Keromypus [Krogh P., 1978;
Berndt W. et al., 1980]. Bamuo ormernts, aro akTmBHOCTH (epmen-
TOB B MOYE BO3pACTAeT JI0 TOABIEHIS MOP(OIOTHIECKUX NPU3HAKOB
IOBPE/RICHAA TOYeK, UTO MOKET WMeTh AMATHOCTHYECKOe 3HAUSHHE
[Szczech G., Carlton W., 1978].

I'meromaromormueckme maMenenws, OOHAPY/RMBaeMble B IOTKAX,
JIORAIM3YIOTCS TPesKle BCero B MPOKCAMANBHBIX MBBUTHIX KaHATIBIIAX
U BappUPYIOT IO CTENEeHH BEIPAJKEHHOCTH OT HE3HATHTEIBLHBIX Jlere-
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HOPATHBHEIX W3MEHeHHI /[0 HEKpO30B SHHUTeNmANbHBIX KireTok. Ilpm
JVHTENLHOM BO3JIEHCTBHM OXpAaTOKCHHA A pasBHBaeTCA HWHTEPCTHINM-
anbuent Gubpos, pacmupsaoTes W arpoPHEPYIOTCS KaHAIBIL, IOAB-
asores arpoduieckne mamenenna Kiay6oukos [Krogh P., 1978; Ka-
nisawa M. et al., 1977; Elling F., 1983]. Ilpm BBefieHEE MacCHBHBIX
103 oxparokcmna A o0HAPY/KMBAIOTCA RKaTapalbHble M SPO3MBHEIE
TACTPOIHTEPUTEL, FRUPOBAs JeTeHePAINs W HepUIOPTAIbHEIe HEKPO3H!
TEUEHI, MHORECTBOHHLIE HEKPO3HI B IAEM@PATHIECKHX y3lax, BHIOT-
WOBOIT JKeJIe3e M CejeseHKe. YJBTPACTPYKTYPHBIe HM3MEHEHHA B Iie-
YeHH W NOYKAX NPOABIAIOTCS INIABHEIM 00pasoM B HaOyxammu o
JAesopranusanuy MHUTOXOHJPHII, yMeHbIIeHm® MeMOpam SHJOIIA3Ma-
THUECKOT0 PEeTHRYJIyMa W yBeIWMYeHWH umcxa CBOOORHBIX puGocoM
[Harwig J., 1974; Berndt W. et al., 1980; Dwivedi P. et al., 1984].

Toxkenueckoo pefiornme oxparorenpa A MoKeT 3HATATENLHO YCH-
JUBATHOA TP OAHONPOMOTTIOM BROJIOUNET €r0 ¢ JPYIAME MAKOTOKCH-

gamit, Bojaninoll meepee npejeranisior B nepsyio odepeih AaHHEIR
O Xaparrepe naanMogel o oxparokenma A | IATPAHAHA — MHEKO-
TORCHION, YO OAHOBPOMOITIO 3ArPASIAIONAX THIIeBsle HPOIYKTHI
WoRopma, Jlokasan eHueprugM JeicTBus 9THX TOKCHHOB B OMBITaX

e Mbiax, cobarax m Mopexux cpuprax. OrMeuanocs yBexmueHHe
CMEPTHOCTY JKUBOTHBIX, CTENEHN BLIPAKeHHOCTH KIMHAYECKHAX CHMII-
TOMOB MHTOKCHAKAUMA 7 THCTONATOJNOTMIECKAX W3MEHEHW BHYTPeH-
unx opramos [Kitchen D. et al., 1977; Krogh P., 1978]. He 6suro
o0fHAPYREHO IMOTeHIHPOBAHAs ToKcHIecKnx sddekrTos oxpaTokemuaa A
¥ IETPHHAHA NP MX COYETAHHOM BBEJEHHH 3-THEBHHIM KYPHHBIM
ambpmomam [Vesela D. et al., 1983].

B onmrrax ma KpwIcax yaagoch yCTAHOBUTH CHHEPIU3M B JIeHCTBER
oxparokcuaa A m pyOparoxcmma B, oxparoxcmma m 3eapaieHOHA
[liayes A. et al., 1977; Kazanas N. et al., 1984]. ¥V menmeit ma6mio-
JAJIOCh peskroe YCHIeHWEe TOKCHIHOCTH OXpaTORCHHA A IpHE OJHOBpe-
MEHHOM BBEJIEHUE TEHWIWLIOBOM KWUCJIOTHL, 9TO, KaK I0JaraiT, CBs-
2aHO ¢ WHIAOMPOBAHHEM STHM MIKOTOKCHHOM aKTHBHOCTH KapOoKcH-
nentujiasel A — epMenTa, OTBETCTBEHHOTO 3a  IPeBpaleHme
oxparokenna A B Memee Tokcwumnii oxparoxcum o« [Shepherd E.
et al, 1981]. B oumrax ma apremmm OHLT BHIABIEH CHHEPIH3M TOK-
CHUSCKOTO JleiiecTBUs OXparoKcuma A W TPEXOTEIEHOBOTO MHUKOTOKCH-
na ¢ysapenona X: UpH OJHOBPEMEHHOM BBEJGHAN B Cpely STUX M-
KOTOKCHHOB B KOJWIECTBe, PAaBHOM !/ cpe/lHemepPeHOCHEMO JOB3EI, II0-
rnbamo Oosnee 609% apremmii, B T0 Bpema KakK B OT/EJLHOCTH OHHI
sp3Bagn rubeas menee 20—309% apremmit [Tanaka K. et al., 1979].

B mponecce momeka UyBCTBATENLHRIX OHOIOTAYECKEX TeCT-00HEK-
TOB JUIA CKPHMHWHIa TOKCHT@HHBIX INTAMMOB MHKDPOCKOIMYECKHX TpH-
60B, a TakKe IS NOTBePIKIeHHs Pe3yIbTaToB XUIMIIeCKOT0 aHaln3a
TAKOIIEHBI MHOIOYMCICHHBIE HKCIePUMEHTANbLHEE JTaHHBE O TOKCH-
YeCKOM JIeiicTBHM OXpATOKCHHOB in vifro Ha pasimuppie KIeTOYHBIE
CHCTEMBI, HeKOTOpbhIe BH/(BI DaRTepHil M mMpoCTeiIme,

Ha wynsrypy wmerox HeLa oxparokcmm A oKasbiBax IUTOTOKCH-
decKoe JIeiiCTBHE TOJBKO B KOHIeHTpanmm 32 MKr/mi. B Gomee mma-
&AX KoHmeHTpammsax (3,2 MKr/mia) Ha 9TOT THI KIETOR TOKCHH
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no wosr. Beipassenusie narogorngeckne  naMononms  nabioanmes
" uynmype ANUTENNANBHBIX KiHeTok s nounn obesnmn [Steyn P,
ot al., 1975]. M. Prior u C. Sisodia (1979) nojuepkusaior, 4ro ox-
paroxenn A mEAynupyer Oomee BHIPaKEHHBIC TIHCTONOIMUCCKNEe M
OMOXMMUYECKIE W3MEHEeHHsA B KyJIbTypax KIeToOK SIUTeXmalbHora
1nia, 1em B GropobiracTonoo0HEX KiIeTKax.

Cpeyim GakTepHmii BHICOKON YYBCTBHTEIBLHOCTHIO K OXpaToKcmmam A
n B obxamaror Bacillus cereus v. mycoides. C mx mMoMOIBIO MO0
BLISIBATH OTH TOKCHHBI B Koimdecte coorsercipenmo 1,5 m 3 mxr.
OxparokcEmn A B Kommentpanmu 12 MED/MI BLIIKIBAJ aBTONH3 RYIb-
ryper  B. subtilis, a B Gomee mnmakmx Koumemrpanuax (Memee
10 mxr/mx) momasnsim cmmres Oenxa. B raxnx e KOMUERTpamusy
oxpatokcmn A mopmammsii pocr m cmures Genxa m PHK n wynnrypax
. stearothermophilus m Streptococcus faecalis [Harwig J., 1974;
Signer U., Roschenthaler R., 1978; Bunge I. et al., 1978; Heller K.,
Roschenthaler R., 1978]. He o6mapy:xeno xaxoro-mmbo BIHAHEA OX-
paroxcmaa A B xommenrtpanmm 100 m 400 mEr/mx ma pocr m hymr-
IMOHANBHYI aKTHBHOCTH mpocreiimux — Tetrahymena pyriformis
[Hayes A. et al., 1974b]. Bricokas YyBCTBHTEJALHOCTH K JIHCTBHIO
3TOT0 TOKCHHA BHIABIeHA y JudmHOK meprumst m apremum: LCso 1,7
u 10 MKr/Mmia, cooTBeTCTBEHHO.

Wsyuenme MyraremHOit aKTHBHOCTH OXpaTokcwma A ¢ MCIONH30-
paHEHeM ‘Tecra JiMca MOKA3aJ0, YTO TOKCHH He HHAYIMPYeT Myrarmn
IH IOPE OPAMOM BO3JIEMCTBUH, HU IIOCHKe IPEBAPUTENBLHOI HMIKYHa-
num ¢ MEKpocoMamm revenu kpwic mawm mrur [Prior M., Sisodia C.,
1979]. E. Duricic m J. Opacic (1982) mnabGmopgamnn WHJYKIHIO XPO-
MOCOMHBIX afeppanmii B KiIeTKax KOCTHOTO MO03ra MEImeir, ona Oblra
MaKCHMaJbHOI dYeped 48 w mocie BpejeHWs OXpaTrokcuHa A B J03e
5 mr ma 1 Xr maccw Teda.

Oxparoxcun A ofnajgaeT CHALHBLIME TEPaTOreHHBIME CBOMCTBAMME,
KOTOphIe OBIIM BHIABIEHHI B ONBITAX HA KpHICAX, MEIIAX, XOMAIKAX
B KypPHHBIX 9MOpHOHAX. 3M6pno'roxcnqecnoe W TepaToreHHOe MeHcT-
BUEe DTOTO TOKCHHA Ha MBIIeir Gburo Goxee CHIBHBIM, YeM araTok-
crHa B ¥ IpoABIAIOCs NPH er0 BBeeHAN KAk Ha 8—n, rax u 9-it meHs
tepemennocru [Hayes A. et al., 1974a; Arora R. et al., 1981]. Ilpn
spejlenun oxparokcuua A mpmmam guamn CBA ma 8-it menn Gepemen-
moctm B jose 8 mr/kr mormbamo 69,29 mmomos m ypoxmersa obmapy-
wmusamn y 50% rmosos, npu BBefleHEM TOKcHHA Ha 9-it Aems moru-
Gamo 23,7% omGpuonos u y 1009 obmapymusanm pasinumnie aHo-
MAQJHM DPASBHTUA: MOBTOBBIE TPBLUKE, aHOMTaIBMAN, HEIPaBILILHOES
dopmmpopanme crexera [Hood R. et al., 1978]. I/Iayqe}me pacmpese-
nemns '[Cl-oxparorcuma A y 6epeMemmx MbIIIeil 1I0KA3al0, UTO
TOKCHH MOKeT NPOHMKATHL Yepes manenrapunui Gapeep yike ¢ 9-ro
nus GepeMeHHOCTH ¥ MMEHHO B 9TOT IEpMoJ BLI3EBaer Haubomee
cephe3Hble mapymenms (opmmposarusa mrona [Applegren L.-E., Aro-
ra R., 1983]. ¥ xpmic ammum Sprague — Dawley BBejienme oxpaTox-
cuga A » jfose Gomee 1 mr/r ma 6—15-t jenn GepemenmocT: BEHI-
spiBaNo Tabeb MOUTH BCEX ILIONOB; B Jio3e, Membire 1 Mr/Kr, TOKcmu
NHYIEPOBAT PA3iMIHEe aHOMAJINN CHEJeTa B BHYTPEHHUX OpPramos
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omOpuonos [Brown M. et al.,, 1976]. J. Moré m coasr. (1978) me o0-
HAPYIKIJIE AHOMAJMIT paspurHs y oMOpmomor Kpsic mmmmm Wistar
npu BBeJleHUH MM oxparokemua A. BmyrpmOplomumHOe BBeleHHe 9TO-
ro roxcmma xowmmuram ma 7—10-it mens GepeMeHHOCTH COIPOBOKIA-
MOCH YREAMIEHIEM CMEPTIOCTH INIOJIOB M PAasBATHEM YPOJCTB, Cpemd
KorTopLIx manbosiee vacruiMu Obum rupporedannsa, HefopasBUTHE Ye-
aoctn, xpocera m nagsiessix (ananr [Hood R. et al.,, 1976]. Bsepne-
e oxparokemna A Rypumpivm smOpmonam ma 48-, 72- m 96-it wacer
nukybanumun B Kosmuecrse Gomee 0,02 MKr ma siimo OPHBOAWIO K
PABBUTHIO Y S-IHeBHBIX TJIOA0B AHOMAIMII, CPelW IIOCIeHHX YTaIle
BHIABISLINCH MO3TOBble T'PBUKH, paclieruienue KIioBa, NeeRTh Mes-
JKeITy/I0YKOBOIT TIeperopojku ceppna, crenosd aoprsl [Gilani S. et al.,
1978; Vesela D. et al., 1983].

Innrennioe BpeMst CUHTATOCH, UTO OXPATOKCHHBI 1€ 00IaaT
KAMEPOTOIIHIMIT CROTCTRAMI, TR KAK 11e YAaBAJ0Cch WHIyIHPOBATH
PasBITIG OuyXodeil ¥y MBneid 0 KpLie npu JUIATeJRHOM BBEJeHNN

roRenna nuyrph it wopkoncuo [Carlton W., Krogh P., 1979]. Pas-
BUTHE POMATON AN Y pajiysioit (hopenn, moxydaBsmei ¢ Kop-
som oxparosenn A o ronnuecrse 20 mer sa 1 Kr Kopma w B Kavecr-
o Kokameporena crepryaosyio xucaory [Doster R. et al., 1971].

M, Kanisawa wu S. Suzuki (1978) nposenm mceineoBammsa Ha MbI-
mwax jgunun ddY. Conepsranme JREBOTHRIX B TeueHme 45 meJx HA pa-
UHOHe, BRIAOYaBIIeM oxpaTorcwn A B wommenrpammu 40 mr/xr, mpm-
ROIMIIO K PA3BUTHIO Tenaroneuroasapraoro paka y 8 us 19 m omyxomneit
1mouek —y 18 ma 19 ocobeit. Y mpumeit, moayvaBmmx JOMOIHATEIHHO
onokxparno aduarokcnu By B fose 20 Mr/Kr B mavaie sKemepmMenTa,
remaToNe/IoNAPHLIT pak obmapymunn y 15 ms 20 m omyxoam 1mo-
qex —y 19 mz 20 sxmsormmix. ITo mammeim S. Bendele m coasr.
{1983), kapnunomsr mover passusammch y 11 m3 49 cammor Mpmmeit,
TONYUaBIINX B Tevyenme 24 Mec KOpPM, COJep/Rammil oxpaTokcmm A
8 xommvecrse 40 mr/kr. Hecmorps ma a1 janmsie, BOIPOC 0 KamIe-
POTEHHOCTH OXPATOKCHHOB, B YACTHOCTH Ui JeJI0BEKAa, OCTAGTCS HEepe-
mennpim [Linsell A., 1982].

METABOJH3M; MOJERYJIAPHBIII
N KJIETOYHBIN MEXAHNM3M JTENCTBHAA

OcHOBHEIM, ecaM He eMHCTBeHHBIM, ITyTeM MOCTYINIEHHA OXPATOK-
CHHOB B OPTaHU3M ABJIACTCA JKEIYI0YHO-KUIIETHEIT TPAKT, B KOTOPHIi
gomajiaer sarpAsHeHHas ToKcHHaMmE numa. VcciemoBamMsaMH, mpose-
JAeHHBIMH Ha PasiMIABIX BHAX JRUBOTHBIX, /0KAa3aHO, 9TO MPHA BBe-
(eHAN BHYTPL BCACHIBAHME OXPATOKCHHA A HaYMHAETCH B JKENV/IKE
I 3aBepuIaeTcsA B TOHKOIT KHIIKE.

Txanesoe M BHYTPHKIETOYHOE pacIpejeNeHue OXpPaTOKCHHOB, BKC-
wpenna. JIpm ofHOKpaTHOM BHYTPHKENYAOTHOM BBEJEHHN KpHICAM
oxparokcmua A B moze 10 mMr ma 1 Kr mMacesr Tesa B TeUeHMe IEPBHIX
4 9 KOHNEHTpauUsa HeM3MeHeHHOT0 TOKCHHA OBLTA MAKCAMAIBHOI B
CTeHKe jJKey/IKa, a B TKaHU TOHKOIl M TOJCTOH KHIIKA €ro cojepria-
Hite oKasawoch mezHavnrenbusiM. Ha ocmosammm stux mammnix P. Gal-
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tor (1974) cpemas BEIBOJ O HPEMMYILOCTHONIOM REACKIBAINT 0Xpa-
rokenna A B ooxeayaxe (y Kpoie). B nmocnepyiommyx joranuunx we-
CAOJIOBANMAX  BCACHIBAHMS OXPATOKCHHA A B PASIUMILIX YUACTIAX
IOaY oY Ho-KuIIIeuHoro  Tpakra Kpsie awmmu Wistar moxasamo, w10
MOCTOM MAKCHMAJbHOTO BCACHIBAHWA TOKCHHA SBISETCA TPOKCHMATL-
LI oT/ledr ToIeill KUINKA, OTKY/[Aa OH IOCTYIIAeT Hemocpe/cTReNHO B
noporuyio seny. Ilpm mmskux koHmemTpammsx oxparoxemima A ye e
IGII0MEeHA BO3MOKHOCTD €10 IPONAKHOBEHMsST epes gumdbarmieckne
nyrn [Kumagai S., Aibara K., 1982]. Ilpn nnejiennm o1oro TOKCHIA
Il IIPOCBET HBO0JHPOBAHHOM 1T TOICH KHIIKI €ro KOMIeHTPATINT B
KPOBE BoO3pacTaxa MPOHOPHHOMAILIO YMOHLITCHIIO 010 COMEPITATs
I IpOCBeTe KHUIIKH, B TO BPeMsa Kawk B JuMd{e yponemn ToRemma ni-
MeHAJCSA He3HAYUTeNLHo. B asrcmepmmente na csuuniax 0L oK
2AHO, YTO OXPATOKCHH B BcacwkBaeTcs 3HATHTENHHO XyJKe 0XPATOKCH-
na A m ObicTpee THJIPONUBYETCA B JREAYJOYHO-KHIIEUHOM TPaKT®
[Patterson D. et al., 1976]. Ilpm BBememmm oxparokcmma A BHYTDSH
Y CBHHEi, KPOJHWKOB M IBIIAT BCACKIBAIOCH COOTBeTCTBEHHO 65,7,
95,6 m 409 meepmennoit nossr [Galtier P. et al.,, 1981]. V xpwic Bca-
cuBasoch 67,3% mokcmuEa, BBeJIeHHOr0 BHYTPSH HATOINAK, Y JKUBOTHHIX,
6 TOJOJABINEX Iepej BBeJEeHHEM TOKCHHA, OTMEYAIHCh CYIecTBeH-
H0e YMEHBIIeHHe ero BCACHIBAHUS B JKEIYAOYHO-KANIETHOM TpaxTe u
sIagATeNsHO Oosee mosmHee M Ha (olee HUSKOM YPOBHE BOBPACTAMNE
ero KommenTpammm B miaazme kposm [Galtier P. et al., 1979].

Y Kpbic mocie ORNOKPATHOTO BBEeJIeHWs OXparoKcmma A BHYTPH
VaKCIManbHasg KOHIEHTPAIHNS ero B KPOBM OIpe/eNsnach depes 4 9.
Toxena mOKAaNM30BANCA TIABHEIM 00pasoM B TMOYKAX, METEHH W MMIO-
Kapfe, I7ie ero cojepkanye OBII0O HAMOONBINIAM TaKiKe B HEpBHe 4 4,
HECKOIBKO CHWRANOCh K 6—8-My wacy m ocrasamocs Ha OTHOCHTENH-
110 BBICOKOM ypoBHe B Teuenme 48 u. Hezmaumrennuble KommaecTnd
oxparokcmEa A 00HApYKHBAIMCh B TKAHN MO3Ta, JEIKAX H JKAPOBOIL
mkaEn [Suzuki S. et al., 1977]. Bauskume pesyabrarsr OBLIM IMOXyde-
UEl IPH BHYTPHIKeXyHouHOM BBefenmm Kpuicam '4[Cl-oxparoxcmma A
[Lillehoj E. et al., 1979]. B nepsrie 3—12 u 3maunrensEBIe KOIH-
UECTBA TOKCHHA BBIABIANM B II0YKAX, JErKHAX, CEJe3eHKe, IeTeHH,
MUOKap/e, ciemoir m moxsafommoil Kmmke. Ilpm srom ormevamack
BRICOKAsT KOHIEHTPANHEA TOKCHHA ¢ MaKkcmMyMmom deped 12 w B TKamm
aeayara. Ipn smyrpn6Gplommuaom Bsenenum '4[Cl-oxpatorcmma A
uepes 30 MHHE B CHIBOPOTKe KpoBm ompejensuiocs 819 seneHmoit
M03BI, TPAYEM IVIABHEIM 00PasoM B CBASAHHOU ¢ ansOyMmEaMm opme.
I{ 5ToMy CpORY B LeYeHM M moUYKax BeABIANE 3—5%, a wepes 24 7 —
1—29% mexomnoro Koawdecrsa tokemma [Chang F., Chu F., 1977].
Ilpm BHyTpEBenHOM BBeJleHmH depe3 1 ¥ B maasme KPOBH OIpeIessiin
43,5% u wepes 48 w — 8,8% mrepmennoit nosur 4[C]-oxparorcmua A.
He 6ruro 06HAPY/REHO CYIMECTBEHHBIX KOJMYECTB TOKCHHA B KIETKAaX
kposm [Galtier P. et al., 1979].

B mepsrle wackr mocie BHYTPHBEHHOTO BBEJIeHAS MEYEHOTO OXpa-
TOKCHHA A MBIIaM BHICOKHIl YPOBeHb PaJMOaKTHBHOCTH OBLT 00HApy-
sken (B IOpAfKe yOBIBaHWA) B TMEYeHM, WOYKAX, KPOBH, KPYITHBIX
cocyqiax, JREPOBOH TKaHW, MUOKapje, Mmarke, JuM(OHIHON TRamEm
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[Appelgren L., Arora R., 1983]. C momomisio MMMyHOIHCTOXHMIIE~
eroro Merofa S. Lee m coanr. (1984) morasamm, uro oxparoxcumm A,
LBE/ICHEBIE MBIDIAM Per oS, JOKAXu3yercs HPeHMYIIeCTBEHHO B JKe-
JAYI0THO-KANIEYHOM TpaKTe, IMOYKAX W HeYeHH, B MAKCHMAJIbHBIX KO-
JARUECTRAX — YEPEs 3 U mocie BBeJeHHA. Y CBHHEl, Tak jKe Kak y
WPHIC, BBEJCHHBII BHYTPH OXPATOKCHH A JIOKAIM3yeTCs IVIABHEIM 00-
pasoM B moukax, meuenm u skuposoit Tkamm [Krogh P. et al., 1976;
Patterson D. et al., 1976]. Baskuo, 9ro oxparokcms A BHIABIAIE B
(even ¥ HOYKAX B TeYeHWe 2 HeJ| IOcie IpeKpameHus ero BBe-
JEHIS.

UYepes 6 u mocie onmokparmoro Beejenus °[H]-oxparoxcmma A
©03aM B IeYeHH M TOYKax BeABAsuE coorsercrsenmo 1,5 m 0,5%
spejienHoro Kommdecrsa toxcmna [Nip W., Chu F., 1979]. Ilpm opn-
HOBPEMEHHOM ANAJMAE BHYTPUKIACTOUIOT0 PACHPE/IeNeHns OXpaTor-
cmpa A pevenn vepes 0w nocde ero BpejleHus B aAjpax odHApY-
aca 9,7%, n smmroxonppunx — 9%, po gpaxmun snpommasMaTmIe-
CKOTO pommiiyuyma - 46,6% n n unrosone — 359% BHIABIAIOIIEroca
fonedenn woamaecrsa rokenna, Ipu (paknEOHAPOBAHME TKaHM IO-
Q0K noapax Osgto obuapyskeno 13,1%, B mmroxomupmax — 8,8%,
0 Mukpocomax — 25,6% u B murosome — H3 Y ToKcHHA, VY IBIILIAT
gocie OfHOKPAaTHOTO BHyTpH:;Kexypounoro seeenms *[H]-oxparoren-
na A mamboupmiee ero KOJHYECTBO BEIABIANOCH Ueped 8 U B IOYKAX,
KAIIEYHUKe, nedeHn u jRexynaxe. YUepes 48 w B rramsax Oburo BCero
5% wommuecrsa, OUpeLIAEMOTO B TepPBLe 8 U. ¥ Kyp MAKCHMAIbHO®
KOJMYECTBO 0XpPATOKCHHA A, BBEJEHHOTO ¢ KOPMOM, TaKike JOKAJIM30-
BAIOCH B TOUYKax m mevenn. Haupumep, B MBIONAX €r0 KOHIEHTpPA-
unsa 6pwia B 10 pas mmske, yem B nevenn. B jKearke sui cojfepsRanme
oxparoxcnma A okasanocs B 2 pasa seiue, uem B Oeaxe [Frye C.,
Chu F., 1977].

Oxparokcuusr 1 ux Mera0OJMTHI BBIBO/UITCA M3 OpraHm3Ma IiaB-
gpiM oOpaszoMm ¢ Mouoit, IIpm ofHOKparHOM BHYTPHOPIONINHHOM BBe-
JieHHE OXparoKcmma A Kpelcam 3a 24 4 ¢ Mouoit BEIesssocs Oonee
509 mexonuoro kommuecrsa. Ilpm srom B Move Hapsy ¢ Hem3Me-
HeHHBIM OXPaTOKCHHOM A BEBIGIM W IPOAYKT €ro THAPOiusa 0X-
parokcun « (10—20%). B reyenme ororo e mepmopa ¢ (eranmaMm
guiBojimnocs okoio 139 roxkcmma, 77Y u8 KoTOpHIX OBUIM TPEJCTAR-
neHsr HemameHeHHEIM oxparokcmmom A [Chang F., Chu F., 1977].
{lpn BBejeHEM MeueHOro oxparTokcmEa A BHYTph OKoio 56% BBE-
JIGHHOTO0 KOJMYECTBA DKCKPETHPOBAIOCH ¢ Moo m Kajmom 3a 120 w=,
JKerperusa Opura MakcEMajubHOU B mepsbie 24—48 4. Hapanmy c ox-
paroxcmaoM A B nepsbie 12—24 9 ¢ MOUOH BHIIENANNCH 3HATHTETH-
Hble KolmdecrBa OXparokcmma ¢. B mepseie 6 T mocie BBefieHHS B
JKeNYH BBRIABIAIE 0K0JO 339 MC¥OMHOrO KOIMIecTBa OXparoKcmua A
i He3HAYMTEJNBHOe KomuuecTBo oxparoxcmua o [Suzuki S. et al.,
4977]. S. Kumagai u K. Aibara (1982) noxasamm, uro Hapagy o©
JI0YEYHOR M [EeYeHOTHOH DKCKpenueil y KpPBIC HEKOTOPOE KOIMIeCTRO
(cpaBHEMOE ¢ KOHIIEHTpPAIMel B JKENYH) OXPATOKCHHA A MOKeT CeK-
‘PETHPOBATHCA CIHBUCTOH 000M0TKO KHIIEYHHKA. Y KPHIC NpH BHYT-
[PHBEHHOM 'BBEJIGHHU JTOT0 TOKCHHA 3a 10 pmeir ¢ mMowoil M (heraims-
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Mi Bomojiocs cooreercrsenno 95,6 w 32.19% wnepeunoir joss. s
X KONMIOCTBO OXPAaTOKCHHA & COCTABIAIO coornerernenno 17,2 m
(5,6% [Galtier P. et al., 1979].

VY K03 mpH OJHOKPATHOM BBEJIEHHM OXPATOKCHHA A nuyrph B Te-
worme 7 pmeir ¢ modwoil BEylenasnoch 94 %, ¢ dexammamu — 389 u ¢
mosoxom — 69 Beemenmoit mossr [Nip W., Chu F., 1979]. Umeworcsn
CBOJICHIST O ero DKCKpeIM:m ¢ MOJOKOM y Kpomukos. Ilpm ojmoxpar-
JIOM BHYTDHBEHHOM BReJeHHHM UM oxparoxcmma A B jose 4 mr/ur
yepes 1 4 KomumeHrtpauus ero B Mmogore cocramisua 1,02 mr/a n co
BpeMeHeM mocremeHHO cmHkanach o 0128 mr/n wepes 24 m
0,04 mr/n — gepes 96 u [Galtier P, et al., 1977|. Oxparokcun A Guier-
PO BBRIBOJHUTCA M3 OPramusMa IBIUIAT W KPOJHKOR, 1O JIONI0 coXpa-
waerea y cpuueir. Ilpm Bpejlenms BHYTPL HOPHOJ NHOAYMANN DTOTO
TOKCMHA y cBUHe# cocrasisier 88,8 w4, y Kpommxon— 8,25 1 n y
ubIuIAT — Beero 4,15 u [Galtier P. et al., 1981]. ITepmox monysusmm
0CTATOYHBIX KOJMYECTB TOKCHHA B ITOYKAX, MEYEHN W MBIIIETHOH TRA-
am cpumeit pasen coorsercrserno 109, 104 m 76 w [Krogh P. et al.,
1976]. Ilepmox moxysRuaBEm OXpaTOKCHHA A B opraHmaMe KpBIC IpH
pEyTpEOpIOmKEROM rBefieEMm pasen 12—18 w, a npm mBejenum
payTps — 68 w [Chang F., Chu F., 1977]. Ilo mamusmm P. Galtier
u coasr. (1979), mepmox moNyRE3HE TOKCHHA B OPraHM3Me KpEIC Kak
UPH BBEJCHHN BHYTPh, TaK M BHYTPHBEHHO OBLUI NPHMEPHO OJMHAKO-
BBEIM — OKOIIO DO .

Paznumuna B papmakokmnermee oXparToKcHma A y pasHBIX BHJIOB
PRUBOTHBIX MOTYT OBITH CHEJCTBHEM PAaBIUIMil CKROPOCTH CBIABLIBAHMSL
TOKCWHA ¢ aXb0yMAHAMA KpPORE, 0CODEHHOCTEH IHUIEeBapernns, a TaK-
At CKOpocTH OMOTpaHCHOPMANHMM TOKCHHA B FRENYI0THO-KREINETHOM
rpakre [Galtier P. et al., 1981]. IToraszaro, B YaCTHOCTH, WTO CHIBO-
porodEsbe ans0yMEHB CBHHBE 00XafaoT GOIBIIEM CPOJCTBOM XK OX-
paTokcuEy A, Wem ansOyMuUHBI UBINIAT HWIA Kpbic. Kpome aToTO,
y OeousAT # Kponmkos mHabuionaercs Oomee OBICTDEHNA TPAHCIOPT OX-
paToKcHHA A B HUMKHEE OT/eNsl KHIMEUHHKA, /(e OH IOJBepPraeTcs
IHPOMM3Y IOJ AeiicTsEeM (PepMEHTOB MHKDPOOPTaHW3MOB.

MeratGomusm oxparorcnuoB. OcHOBHEIME MeTabOJNTAME OXPATOK-
cuaoB A m B, obmapymusaeMbIMm B Moue M (PeKanumx PpPasTHIHBIX
BUJIOB JRUBOTHEIX, ABIAIOTCA NPORAYKTHI HX THAPOIH3A — COOTBETCT-
BEHHO OXPAaTOKCHHEI ¢ W . 9TH MeraboixnTH, KaKk OBLIO MOKA3aHO B
onbITaxX HA NBIUIATAX, MAJOTOKCHMYHE! Aaske B mose Gomee 1000 mur
wa nruny [Chu F., 1975]. OrcyrcrBme TOKCHYECKHX CBOMCTB y OXpa-
TOKCHHA O OBWIO J[0KasaHO W B DKcHepHMeHTax ma Kpsicax [Mei-
sner H., Meisner P., 1981]. Ilo pasnu4msM JaHEEIM ¥ B 3aBHCEMOCTH
or crmocoba BBemenms oxparokcmma A 6,6—279 BBememmoir 103w
aKCKpeTHpyercsa B BHjie oxparokcmua o [Galtier P. et al., 1979; Sto-
ren O. et al., 1982al. Ilpm BEYTpHIKEIYI0OYHOM BBEJEHAH B TOICTOMN
wamke 1—3Y MCXORHOE M03BI TOKCHHA BBIABIAETCS B BHAE OXpa-
TOKCHMHA @, a npu BEyTpuBenHOM BBefiennu 3a 10 mmeit BeImensercm
oonee 17% B Bmpme oxparoxcmma o [Galtier P., Alvinerie M., 1976;
(raltier P. et al., 1979]. Ilpm BBefilenEn oXpaTOKCHHA A B [BeHAIA~
1MOePCTHYI0 KANTKY KPHIC B IEPBHE O T B ME3eHTEPHANBHON IEMpe
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WALy ¢ oxparokeunom A BeiaBasi 1 oxparokenu o [Steren O. et al.,
1082].

B mecnenosanmax in vitro 0bu1o mokasamo, 4TO (PEPMEHTHI MUK-
POGUIOPHI KUIIEUHITKA KPBIC CIOCOOHBI AKTHBHO THPOJN30BATH 0Xpa-
rokcnn A ¢ ofpasosanuem oxparoxkcuma o [Galtier P., Alvinerie M.,
19761, Tlocaepnumii obpasyerTcss npu IHAPOAU3e OXpaToKCHHA A HEKO-
TOPBLIMIL POTEOMTHIeCKUMI (hepMeHTaMII — KapOoKCHIIenTH/a30i A
a a-xumorpuncunom [Doster R., Sinnhuber R., 1972, u ap.). Ilpn
smkyOanun oxpaTokennos A u B ¢ TRaHeBHIMEH SKCTpakTaMu HeYeH:,
TOUKOIT ¥ TOJCTON KUIOIKA Kpbic KOHIEHTpPAIusa 00pasyiomerocs mpn
atoM oxparoxcuna P Opmia B 6—8 pas BEIIe YPOBHI OXPATOKCHHA O
s Doster R., Sinnhuber R., 1972]. S. Suzuki m coasr. (1977) npm
#MISyYeHHN IpeBpallenis OXparokcwHa A B OXPATOKCHH ¢ TOMOTeHa-
TaMH Pa3IMYHBIX TKamHeil Kpuic in vitro mabmomanm obpasoBamme OX-
PATOKCHHA (& TONLKO B HNPUCYTCTBUN TOMOICHATOB IIOJKEIYTOTHOMR
AREJLOBLI, JIBOTAJIATIITO POTHON 1 OISO KK,

EF. Stormer n J. Podorsen (1980), O. Steren m coasr. (1982b)

API BBOACHUN KpLIcaM nuyTpubploimunno oxparoxenaa A oOHApYIKH-
JI B OMONO HAILY ¢ OXparoKcHiom o Bropoit Merabomut, ob6mamano-
el penenoit puoopeciennueir B yasrpaguonere. Jror Meraboxmr

Oune pugeaern no ujentudgumuposan kar (4R)-4-rmpporcmoxparok-
enir A, Iiro KonmuecTso, BBIlIENHOE ¢ MOYOI 3a 5—O6-THEBHBIL Ie-
puog, cocrasiasio 0,8% spemenuoit suyrpudpomuago wix 1,6 % Bae-
JCHHOIT BHYTDPH 03kl oxparokcwma A. Ilpm marybanmm dparmgun
MHRPOCOM IeYeHM KpbBIC ¢ oxparokcuuoM B mpueyrersum NADPH-re-
dlepupylomeil cucreMsr Habmiofaxroch obpasosanne Tpex Goiee mMoOIsp-
wblX, vem oxparoxemm A, meraGommros. Ocmopaeim m3 mmx (909%)
Huur 4-rujpoxcnoxparokenn A. Peakmus IHIDOKCHIMPOBANHS 0Xpa-
roxcnna A monnocrTeio mojasisuach Merupamonom m CO, a mpu 3a-
vemennn NADPH ma NADH ee cropocrs cuuskanacs 10 24%. Ilpen-
sapurenbnoe pBefenme Kpuicam (emodapOmrama HPHUBOJMIO K BO3-
pacraHmio ¢cKopocTH pearmuu B 3'/; pasa.

C. Hansen u coast. (1982) obmapysmumm (4R)-4-rumporcmoxpa-
TOKCHH A B MOYe M Raje KpHIC NPH BBEIEHWM OXpaTOKcHHA A Kar
BHYIPb, Tak i BHyTpHOpIOMIHE0. ABTOPHI HOKABAIM, UTO B KyJABTYpPe
TenaTonuTOB KpPLICKI OKONO 4,0% oxparoxcmma A mojsepraercst THJ(-
POKCHIIHPOBAHMIO ¢ oOpasopammeM [BYX »dmumepos: (4R)- m (4S)-
4-ruypoxcmoxparokcmuoB A (cxema 47); WX COOTHOLIEHHE COCTABIA-
a0 100:1. Coormomenme »rEx SnmMepoB, obpasyommxcs in vitro
AIPE MHRYOAIMM MHEKPOCOM HEeYeHW KpBHIC ¢ OXPATOKCHHOM A, papmus-
aock 8:1 [Stormer F. et al.,, 1981]. Ilpm ruppoxcuamposamuu oxpa-
TOKCHHA A MHKDOCOMHBIMEH (JepMEHTAMH IEYEHH 9YeJI0BeKa COOTHO-
menme obpasyiomuxes (4R)- m (4S)-4-rmapoxcmoxparoxcnuos A co-
crasaano 1,5:1, B To BpeMs Kak B CHCTEMEe ¢ MEHKPOCOMHON (parijmeis
113 IeYeHH CBHHBE KoJjmuecTBo oOpdsyiomerocs (4S)-4-rupporenmox-
paroxcmua A mupesbimano yposensb (4R)-smmmepa. Ilpm muxyGanmm
0XpaToKcmHA A ¢ MHEKPOCOMAME W3 I@YEHN KPOJIMKOB B MPHCYTCTBUN
NADPH-renepupyiomeii cueremsr mapsany ¢ (4R)- m (4S5)-4-rmppox-
cuoxparokcuaaMm A Gni1 obmapysxen 10-rmpporcmoxparokcun A. 06-
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PasoBaHWe HTHX MeTal0JUTOB NOJABIIOCH MeTmpamoHomM m CO m
2HAYUTETHHO YCHIMBAJIOCH TMOCHE TPEJBAPHTENHHOr0 BBOJCHMS K-
soTHEIM (pemobapburana [Stermer F. et al., 1983].

Taxmm 0GpasoM, moryIeHE! yOeAATENbLHEIE JIOKA3ATEALCTBA B MO b=
8y TOr0, UTO B NEYeHN DPA3JMHIHBIX BHOB JKHBOTHEIX OXpAaTOKCHH A
MOKeT MOJ[BEPTaThCA IM/IPOKCHINPOBAHNIO IIPH YIACTHN MHKPOCOMHBIX
MOHOOKCHTeHa3, CB3aHHBIX ¢ muroxpomom P-450, ¢ obGpasosamumem
(4R) -4—rnnpoxcnoxpa'rox{cnna A §m B 3HAYATENHHO MEHBINEM KOJIIIe-
c1Be (4S)-4-rmaporcmoxpaTokcmua A.

HeobGxopumo ormernts, uTo 4-rHppokcmoxparokcma A Obur oOma-
pyMeH Kak ecrecrpeHubii merafommr P. viridicatum [Hutchison R.,
Steyn P., 1971]. B onpitax Ha KEBOTHEIX OH OKA3ajIcA MAaJOTOKCHY-
mbIM IPOH3BOJAHEIM oxparokcEma A. Ilpm BBeJleHHH KphicaM 3TO Be-
IIeCTBO HE OKA3BIBANO KAKOTO-ITH00 TOKCHYECKOTO NENCTBHA B J103aX
A0 40 mr ma 1 xr maccsl Texna. B cBA3H ¢ BTHM THAPOKCHJIAPOBAHUS
OAparorcmHA A MHUKDOCOMHBIME (DEPMEHTAME CIHEAYeT paccMaTpuBaTh
HaK OJlMH M3 IyTeil fieToKcHKamum oxparoxkcmuma A B oprammame. Oji-
nmaxo, kak mopuepkusaior F. Stermer m P. Pedersen (1980), smawe-
HHE HTOr0 IYTH HE BEJIMKO, TAK KaK CKOPOCTH THPOKCHIMPOBAHHA
oXparoKcmHa A B MHKpPOCOMAax OYeHL HA3KAg — OHA 6ojee, YeM B
80 paz Membime CKOpOCTH THApOKCHAHpoBaEma adaatoxcmaa B, B
agnarorcur M.

MeraGonnsy OXpaTOKCHHOB BPSJ JM MOJKHO CIHTATH OKOHIATENB-
a0 mayveHHsIM, VMerorces coobmenns 00 00HADY/KeHIN M JAPYIHX eINe
He HAeHTH(OUINPOBAHHLIX MeTabONHTOB OXpaToKCcHHA A, Kak BKCTpa-
THPYeMEIX B(PHEPOM, TAK M BOJAOPACTBOPHMBIX M OTIHIAIONAXCH TIO
CBOMM CBOMCTBAM OT OXPATOKCHHA O ® 4-THAPOKCHOXpATOKCHHOB A
[Galtier P. et al., 1979; Nip W., Chu F., 1979]. Ecrs Bce ocHOoBammS
410J1aTaTh, YTO OUPEJeIeHHYIO POIb BO BHYTPHKIETOTHOM MeTaboims-
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M@ OXPATOKCHHOB, KpOMe 9HAOIIA3MATHYECKOTO PETHRYIYMAa, Mrpaior
(Il JIMB30COMBI ¢ WX MOIMHOM CHCTEMOIl IIPOTEONUTHIECKIX (PePMEHTOB.
B uacrmocTH, BEpOATHO, JHW30COMHBNI Kartemewu A, Onuskmit mo cy6-
crparHOil cnenmmamHocTH KapOokcmmenTtngase A, OTBETCTBEH 3a I'U[-
poim3 OxparTokcWHa A ma ypoBHE KIETOK ¢ 00pasoBammeM OXpaToK-
cupa o [Tyremssm B. A., Kpaswemko JI. B., 1981]. Ocobenno
BaJKHBIM LpeJICTaBIsIeTCs monydenne muE@oOpManua o myTax Mmerabo-
JMYeCKUX IPEBPALEHHII OXPATOKCAHOB B OpraHe-MHUIIeHW — IMOIKaX.

Mexannsm feiicTBHA 0XpaToKcHuHOB. BuoxmMmdeckne sderTsr, Mo-
JIOKYJIAPHBIE W KIETOYHEIe MEXaHW3MBI JeHCTBHS OXPATOKCHHOB M3Y-
9eHbl HEJ0CTATOIHO. B HccmemoBammsax in vitro moxkasamo, 4To TR
TOKCHHEI He B3ammopeicryior ¢ mouxexynamz NHHK mmm PHE, mo ax-
THBHO CBABHLIBAIOTCA ¢ PASIAYHBIMEA OelKaMH — anb0yMUHAME CHIBO-
DOTKE KpOBH, TPOMOHHOM, aabllojasoif, KaTrajasoil, apruHasoil, xapo-
oxcnmentuasoii A [Pitout M., Nel W., 1969; Chu F., 1975]. Cno-
co0HOCTL  OXparoKenna A HOKOBWIOHTHO CBABKIBATLCA ¢ OexKaMm
HOATBOPHCAOIA N Vive: yiKe vepes vac Iocie BBeJeHHA OCHOBHAR
aacrs (90%) moxemua, ofunapyKusaemMoro B CHBOPOTKE KDOBH, Ha-
xopmres noensannom ¢ ansbymumama cocrosaum. Ilo napasm P. Gal-
tior (1079), oxparoxcmn A oGpasyer Gomee IpOYHEIe CBASE C alb-
fymumiaMm CHBOPOTKA KPOBH KpPYIHOTO POTaToro CKOTA, CBUHBE R
YejgoBeKra, yeMm ¢ anb0yMHHAME JOMIAJH, HBUUAT A KpPHIC. YCTaHOB-
JdeHa onpefielleHHAA 3aBUCEMOCTE MEJRIY CIOCOOHOCTHI0 OXPATOKCHHOB
CBABKIBATHECA ¢ CHIBOPOTOYHBIME albOyMHHAMHA W CTENEHBIO HX TOK-
cHIHOCTH: ¢ 1 MOIB OBITBEr0 CHIBOPOTOTHOTO anb0yMIHA CBA3LIBACTCSH
2,47 mons oxparoxcmma A, 1,93 moms oxparoxcmma B, 3,24 monp —
oxparokcnaa G m Beero 1,03 m 1,01 moxp — oxparoxennos o u B
[Chu F., 1974, 1975]. Cuuraior, uro coefmmenme ¢ GeaRaMu ocyrme-
CTBISIETCS 32 cueT 00pasoBaHua THAPOPOOHBEIX W MOHHEIX CBA3EIR.
OpuayM w3 HpefimoNaraeMBIX MecT CBASHIBAHES SBIAETCH (eHONBHBIR
IEPOKCHIT M30KYMapUHOBOH WacTw MOJEKYJsl TOKCcHHOB. VmTepecHo,
9TO ¢ BO3pAcTaHHEM KOHCTAHTHI JMCCONMAIMN THAPOKCHILHON TPYI-
bl TOBBIIAIOTCS CTEHEHD CBIBLIBAHUSA OXPATOKCHHOB ¢ ajh0yMUHAME
a ux roxcmunoets [Chu F., 1974, 1975]. Bepositmo, uto mETEHCHB-
HOCTH CBA3BIBANHSA OXPATOKCHHOB ¢ CHIBOPOTOUYHBIME W THAHEBHIMI
Oenkavm (B wacrHocTH, (epMenTamMm) OnpejeNseT CKOPOCTH TPAHC-
Hopra MX K OpraHaM-MHIIEHAM W CTeNeHb BHIPAKeHHOCTH WX OMOJIO0-
I'HYeCKOif aKTUBHOCTH.

Pesynbrarsl m3ydeHds BINAHAS OXPATOKCHHOB HA CHHTE3 MaKpo-
MOJGKYJl CBHJETENHCTBYIOT O TOM, 4UTO OXpaToKcwn A WHrAOMpyer
cunres Genrka mw PHE, mo me neitcreyer ma cumres JIHK. B omsitax
ua B. subtilis m S. faecalis oxparorcum A B KommenTpamum 10 Mrr/mx
gepe3 30 mmm mopamisx cmrres PHK ma 35%, a Gemxa —ma 70%.
B xyasrype Kierox remartoMsl ToKegH B KoHnerrpanun 90 MrM psr-
8bIBAJl pesKoe mofaBienme OmocmuTesa GOenxa ysxe wepes 30 mum,
B 3HAUMTeNbHOM crenmennm marmbuposan cmares PHK mocme 120 muwn
wEKybanun, 5O He BuusAn ma cuares [[HK B Tewemme Bcero mepmoja
mabmonennii (5 u) [Creppy E. et al., 1980b]l. B mceaemoranmsax in
vivo oxparoxcmm A BbBhBan cymecrseEHoe (Ha 40%) cmmrenue
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o Gekon. nNTosoas KAeroKk uover kpuie [Moisner I, Sela-
nik P, 49791,

I3 ocnose MONERYJISIDHBIX MeXaumaMon MOrMOUPYIONOro JoieTnis
oxparorcuna A ma Guocwnres Oeska Jemar, KAK OLUIO HOKABANO B
ounrax wa B, subtilis, nsbuparensnoe yMembImenme KOMIEHTPAIMKE
(ommnagamananm-rPHE n ysenugenne nepmona cymecreosauns 1o-
aucom [Réschenthaler R. et al., 1981]. B mocuejyiomux arenepn-
MEHTAX ¢ YACTHYHO OYHIMeHHBIMZ IPErapaTamit (e rrata -
1PHE-craTeTasoit o0HApyKIINM, W10 HTOT TOKCHI JACHCIBYOT KAk ana-
jor (peHHIATAHMHEA W TOfaBiAseT AKTUBIOCKEL (epmenra (ma 67%
1pH KoHmeHTpanmm 15 mrr/ma) mo woukypenruomy oy, Oxparox-
cHH A JIeiicTBOBAN KaK KOHKYPEHIHBUL MIIHOWIOp 1 B OTHOIIeNHM
spemmramammnanmi-rPiK-cunrerass na pposcieit, moueun wpuen u
MOPCKOH CBHHRH. AHamormumsiv feiictsmem obmapan u  (41)-4-ruj-
poxcnoxparokcns A [Creppy E. et al., 1983a, b]. Ilpu srom B Gombeli
CrelleHM OHM MHrEOMpPOBAIM TEepPRyI0 cTafdi0 PeaKIHmm 00pPAZOBAHM
(permraranmranmi-TPHR — cragmio axrmpanum ammroKmcirorsr, Ta-
WM 00pa3oM, MOKHO cHeJaTh BHIBOJA, UTO MHTHOHpYIOIIee JeicTnue
oxparokcuna A Ha Omocmures OejKa SBIAETCA CIEICTBEEM MHOJABIe-
HUSA mporecca aMmHOAUMampoBands (emmramamme-TPHK. 9ro mon-
THEPIKRJAIOT JaHHbIe O 3AIATHOM JelicTBud (eHuIalaniia B OTHOIIE-
eum ToKemyecknx agdexros oxparoxcuna A. Hanpmmep, sayrpnbpio-
TIAHHOe BBeJeHHme MBIuaM (PeHmIaTaHAHA OJHOBPEMEHHO ¢ OXPATOK-
cugom A (LDso) mpenorBpamano rubens susoranx B 100% cayuaen
[Creppy E. et al., 1980al. Brecenme B cpejy mnkyGanmm ¢enmmaia-
HHHA TIOIHOCTHIO 3alMINAN0 KYJABTYpPY KIETOK IemaTOMBI OT IIATO-
TOKCHIecKoro feitcteus oxparokcmea A [Creppy E. et al, 1979].
Dernananuy CHAMAI ¥ MMMYHOJENpPeCcCHBHOE JIeiiCTBHe ITOTO TOK-
CHHa KaKk Ha TI'YMODaJbHEIA, Tak ® Kiaeroumsii mvmynurer [Hau-
beck H. et al., 1981; Klinkert W. et al., 1981].

Yike B caMBIX PaHHEX MCCIEOBAHHAX OTMEYANOCh, UTO OXPATOK-
CHHBI 3HAUMTENBHO HapymaoT oomen yriaesomos. Ilo mammeim I. Pur-
chase m J. Theron (1968), ommoxparmoe BBeleEHMe KpEICAM OXDATOK-
cmaa A B fo3e 10 mr/kr nmpmsogmio k¥ 6—10-My JHIO K HaKOIIEHWIO
8 pmeueHn rimkorena. IIpm srom B meYeHHm KpPHIC JOCTOBEPHO CHUKA-
siach arTHBHOCTE (ocopmmassl Ha fome COXpaHEHHs HA HOPMAIHLHOM
YPOBHE aKTMBHOCTH IeRCOKMHA3H M IVII0K030-6- (hocdarmermmporenass
{Pitout M., 1968]. Ilpn mayuenmn AUEAMEKN W3MEHEHHS COJlePKAHHA
[JUKOTeHA B JIEYeHA IPH MHTOKCHKANUE oxparoxcmmom A (ofmHOKpAaT-
110e BBeJieHUWE BHYTDPH B jose 15 mr/Kr) oxazamoch, U4TO BHIPAKEHHOS
CHWKeHUe COJIeP/KAaHMA IIMKOreHa HAOIIONAeTCA TONBKO B IIEPBHIO
4 W, a B TeUeHHNe NOCIGAYOIMEX O JAHEH OHO BOCCTAHABIMBAETCA [0
-cxofHOr0 ypoBHA. IIpm BBejieRmm TOKCWEA B MEHBIIUX J[03aX B0OOO-
aie He OBIIO BEIABIEHO KaKOro-IM00 M3MEHEHWS B CONEPIRAHOA TJid-
HOTeHA B TeYeHM. AKTHBHOCTH IMIMKOT@HCHHTETASH IPH 5ToM Obina
cHmKeHHOR, a (pocdopmraszsr — mospimennoir [Suzuki S., Satoh T.,
1973; Suzuki S. et al., 1975].

B oramume or Kphlc y IBIIAT-OPOAIEPOB, MONYIABIIAX B TeYe-
@me 3 HeJ OXpaToKcWH A ¢ KOpMOM, KOHIEHTPANHUA TIHKOreHa B
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reueny posdpacraia B 4 pasa M CTPYKTypa HeYeHH NPH 9TOM HAIOMR-
nagsa mopdosormueckyio Kaprmmy ramkorenoza Ttuma X [Huff W.
et al., 1979; Warren M., Hamilton P., 1980]. Murepecuo, 4o BBE-
JleHne TVIOKATONA, BEIIOJNHAOINEro poiab Tpurrepa cucremsl goedo-
pHJIa3 TevueHW, We IPNBOJMIO K MoOmImsanmm rimkoreHa. [loOasme-
pue nAM® 1 sKcrparTaM nedeHm He CONPOBOKIANOCH YBEIHIEHHEM
AKTHBHOCTH NPOTEMHKHHASLL. PesyiapraTsl 9THX HCCIEOBAHMII ITO3BO-
HAT TPEANOJIORHTS, IT0 IPUUNHON HAKOILIEHHs INIMKOTeHa B Hede-
HE DBINIAT OPE OXParoKCHKO3e MBIAOTCA IOJaBleHde aKTUBHOCTR
qAM®-3apmcrMoi NMpOTeMHKHHASH M, KaK CIEJCTBHe 3TOro, — HeJo~
ofarounocTs ocopuiassl.

H. Meisner n coasr. (1979, 1981, 1983) moxasamm, dro oxpa-
TOKCHH A BHAYUTENHHO HApyIIaeT NPOIecc IMIOKOHEOreHe3a B IO~
Kax oKCHepUMEeHTANBHLIX skuBoTHEIX. B nose scero 0,01 mr ma 1 wr
MACCHL TONA 01 O AKRTHBHOCTL Kiiodenoro (epmenra INIIOKO-

neorenesa (poeoenonnupynar-kapboremiass novex kpsic. Ilpm yse-
auuennm joant o 1 M/ akrenpnocrs aroro epMeHTa CHIRATACH
B 2 pasa, & AKTHBIOCTL TIPYBArKapOOKCIIIassl M INIyTaMIHA3Bl HE W3-

MEISIACH, ABropnl 110/(1epKUBAIOT, 9T0 B OTAAYHE OT OXpaTorcmHa A
OXPATOKOII (¢ He BAMAI HA AKTHBHOCTH (Pocdoenoinmpysar-Kap6ox-
CHIABEL TI0MeK B flode A0 2 Mr/kr. B cpesax KOpBI mOYeK KpEIC, KO-
TOpPhIM BROjEAE oxparokcua A B moze 1,9 mMr/kr B Teuemme 7 pmmeir,
aKTHBHOCTH (hepmenta Gpura cmmxena ma 60—80%, a cropocrs ofpa-
30BaHMA TJIOKO3Bl W3 Majara, rayraMara, Jakrara ¥ IHpyBaTa —
na coorsercrBerno 28, 32, 39 um 69% [Meisner H., Selanik P.,
1979]. Ilpu memocpejicrsenHON MHKyOanum oxpaTokcuHa A co cpe-
3aMH BIMAHNE TOKCHHA Ha aKTHBHOCTH (ocdoenonnupysar-Kapbor-
cmirassr Opuro mespaumresnpuniM. H. Meisner m coasr. (1983) ynmamocs
[n0Kazarh, UTO TOT TOKCHH yMEHBLINAET B IIOYKAaX KpPHIC KOHIEHTPa-
maro mPHK, ropmpyoomei Qocdoenomnumpysar-Kapoorcniasy, mo He
BIHAET HA ee COfepiKanme B mevuend. VImTepecHo, YTO B BBIJIEIEHHBIX
agpax cropocrs TpaHckpunnum obmeir PHH mimm wPHHR-dochoenom-
nmpysar-kapboremiassr me Ownia cHmkeHEON. OHOM M3 BOBMOKHBIX
npHung obunapysennoro ymensimenusa cofepmanua uPHK asusercs,
DO-BUNMOMY, YCHIeHHe Iponecca ee Jlerpajamun.

Hexoropsie arops! ofpaiaor BHIMAHAE HA TO, 9T0 OXPATORCHH A
DHTeHCHBHO CBA3BIBaeTCA ¢ TUAPOPOOHBIME ydacTRaMu MeMOpaH MH-
TOXOHJIPHII HEeYeHH KPHIC M NMPAaKTHIECKA He CBA3HIBAETCA € IIasMa-
rmueckoir mMemOpamoit [Moore J., Truelove B., 1970; Meisner H.,
Chan S., 1974; Meisner H., 1976]. 9ro B3ammojeiicTBEe COMPOBOIK-
Jqaercsa HapylieHmeM CTPYKTYPHBIX U (DyHRIMOHATHHBIX CBOHCTE MH-
ToX0H/ApHIt. B onpiTax in vitro GpuT0 ycTaHOBIEHO, 9TO OXpaToKcmHE A
brormpyer TpamHemopr saeKTpoHoB B mymKre III fBIxareabHOI memm
¥ Hapylmaer mpounecc oxmcamrensnord gocdopumuposanug. B oram-
Yge 0T HTOr0 TOKCHHA OXPATOKCHH B He BIHAT Ha TKaHEBOE [BIXAHUE
¥ conpsuReHHbN ¢ BuM cuntes AT,

Ilpu BBemeHmE Kpsicam oXpaToKcmua A B /1086, cOOTBETCTBYIOIIEir
LDso, 65110 00HapyikeHo yMepeHHOe H3MEHEHHe aKTHBHOCTH (PepMeH-
TOB HHJIOTMIA3MATHYECKOIO PeTUKYJyMa MEeYeHH: YReJIHIeHHe COJep-
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s grroxpoma P-450 (ma 289%), awrmnnoorn NADPIH-sanmen=
MBIX  JICTUAPOreHashl M IUTOXpoM  cepojyirasm  (na 17-209%),.
CHnenne akTHBHOCTY apnmamaruporeuinassl ua 18% [Sivaj M. ot al.,.
1U81]. Opmaro BpAJ AM MOKHO CUNTATL DTH MBMEHEHHS CHOMLIKO-
(HOY/1b CIeIA ITe CRIMM.

W. Berndt n coasr. (1984) cunraior, ure medporokcmueckoe Jeii-
Cipue oxparokcuHa A MosKeT OBITH CBAZANO ¢ YBEAMIEHUEM B 1OMKAX.
i1yTPUKIETOYHOTO COMEePIRAHMS KaJbIIs, .

B ocmoBe oGmapyKeHHOro Hpi OXparoOKCHKROZE TEMOPPAITISCKOr(.
CHHIPpOMA, KaKk JOKasadm HeeHe/l0Bamg mna Kpoeax w neiaarax, Mo-
/MHeT JIeKATh BBIBBAHHOE OXPATOKCHHOM A CHINCONNO CONOPIRATMS 1.
1j1a3Me KpOBH HEKOTOPBHIX (DarTopon CROPTLIBAIIG Kponn, 0cobemno-
(ubpmaorena u gaxropa VII, a rawoxe dawropon 11, V n X [Gal-
tier P. et al., 1979; Doer J. et al., 1981].

Wrax, MBI eme jaleru OT pacmm@pPOBRE MeXaHUBMa JeHCTBIE
0XPaTOKCHHOB. fICHO, 9T0 TOJNBKO WHrmOUpOBAHHEM CHHTe3a Geara Iv
PHH, mapymenmem o0MeHA TINMKOreHA HeIb3sT OOBACHHTL BCE CTO-
POHBI TOKCHYECKOro JAeficTBHs oxparokcumuoB. He mameuensr moka emme:
@ IMOAXOABI K pacimndpopke MeXaHmaMa OPraHocrHenu(huuecroro mei-
CIBHS 0XPaTOKCIHOB,

OXPATORCHUHDLI M 3{0OPOBLE YEJOBEKA

3HaueHMe OXPATOKCHHOB B MATONOTHM YENOBEKA HBYTIEHO MAajo.
EnuHCTBeHHO 00MEenpUHATON IHO0Te30il ABIACTCH IPemoiiosKe HIe:
0 BejyIIedl poJd STHX MHKOTOKCHHOB B DTHOJOIHE XPOHHYECKOTO 3a-
00eBaHMA WOYEK, M3BECTHOrO IO HaspaHmeM OalKaHCKON DHIEMM-
yecKoil mepomaTum,

dmyieMnuecKas Hedpomarus HAOMIOTAETCS TONBKO B OmpejlelieHs
upix paitomax Bosrapum, Pymsmanm m IOrociasun. Ilepssie csegenus
00 arom saboiesaunu ObLin onmybunukosamsl B cepepuue 50-x 10j05.
Ilo pammsmM Eppoueiickoro permouansuoro 6iopo BO3 (1965), B Bos-
rapum Osuio sapermerpmposano 3000, 8 Pymsmmm — 3000, s IOro-
caapun—oxroso 16 000, 8 rom umeame B Bocumn—3000, 3 Xopsarma—
700—1000, B8 Cepbun — 4000 u 8 Mopasuu — 8000 cixyuaes 3aGo-
mesanus [Axmeremun M. A., 1973]. B IOrocaasum, B paiione ¢ mau-
Gollee BLICOROI YacTOTON dujeMEUYecKoil Hedpomarmu, 3aboieBaHIeM
oxsaueHo 3—8Y maceieHHA U CMEPTHOCTH OT HETO COCTaBigeT 1—
3 uemosera Ha 1000 smmreneit 8 rox [Hrabar A. et al., 1976]. 9ror
TIOKA3aTeNb JIOBOJBLHO CTAOWIEH W He HU3MEHACTCH Ha IPOTHIKEIHNIE
nocaepuux 20 ger.

Boxesas obbrano maummaercsa B Bospacre 30—50 mer u xaparre-
PH3yeTCsS MEAJeHHBIM pasBUTHEM KIMHHYECKHX cHMITOMOB. Ha pam—
HOX Crafusax GodbHBIE JKATYIOTCA Ha HeonpejelieHHse 60am B IOgC—
HATHOI 00xacTy, TOMOBHYIO 001b, MOBBIIEHHYI0 YTOMISEMOCTH, OT-
cyrcrBue ammerura. Llpm ocMmorpe orMeuaiorcs OIeHOCTD KOMHEBIX
NOKPOBOB, HMHOTJA HMOMLEJITeHNe KOMHE Jaf0Hell I mOfOIB; apTepHaib-
H0e JaBjeHNe He YBeJmUeHo. XaparTepHSIME CAMOTOMAMH HHICMH-
yecKoil He(POmATHM ABIAIOTCA AHEMHs, BHIPAKeHHAS NPOTEHHYPHA,.
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AUI0KROBYPUSA, CHUZKEHEe MARCHMAIbHOM CeKperun m-aMIHOTAIITYPOBO
wnenorsr (ykasssaioljee Ha Hapymiepne (QyHKUME KaHAIbBLEB IPOK-
cuManbHoro orjena medpoHa), HapymeHHme KOHIEHTPAIMOHHO CIIO-
cobmoern mouer, Iloukm samerno ymemplnaiorcs B pasmepax. I'mero-
HATONOIMIECKIe U3MEHeHHsA BHIPAYKAIOTCS B JIereHePATHBHBIX H3Me-
HEHUAX Kanajbles, nurepcranuaibaoM ¢(Gudpose M IHAJITHE3ANUE
wiayOouKoB. SafojesammeM damle crpajaloT sKeHIEHEBL [Axmere-
an M. A., 1973; Dochey D., 1973; Heptinstall R., 1974; Hrabar A.
ot al., 1976; Berndt W. et al., 1980].

B ucenenosanuax, nposefennsix B Boarapmm u IOrocnasmm, BEI-
apnefia BRICOKAA YACTOTA CJAYyYaeB ONyXOJeil MOTYeBBIBOAAMMAX IyTeil
. paitomax, suiemmumbix no Hedpomarmm [Petrinska-Venkowska S.,
1965; Petkovic S. et al., 1966; Nicolov I. et al., 1978]. S. Petrinska-
Venkowska (1965) npm amaamse pesysibraToB aHATOMO-TECTONOTHYIE-
ekux necaopopannit v 37,7% cayuaen oGpapyuia DOIMILL, TATHI-
JOMBEI B KAPIUHOMLE MOMennmo/snux nyrei, S. Petkovie m coapr.
(1966), mabmoganime B TeUCHNe UINTEILHOI0 BpeMeHHE 3a GOMbHEIMA
DAKOM TO'TOII 1 MOUGBLIBOJAIEYX IyTeil, TaKkAe orMedaer, 910 00JIb-
gnerno  orux OoJBHLIX NpPOKABAIOT B pailoHaX: SHAEMHYHBIX IIO
HogiponaTnm,

M. A. Axmerenu (1973) ofpamaer BEMMaHHe HA PAN SIHEMIO-
JOrMuecKIX 0co0eHHOCTeH sHIeMUYecKoit Hedpomarmm: saboxeBaHne
-I0paskaeT MCKIIOYMTENBLHO JRUTENeil CeIThCKON MECTHOCTH M He OTMe-
9aeTcsa B OMHBJIEIRAINEX TOPOJlax; XapakTepHA BHIPAKeHHAT (ceMeii-
CTBEHHOCTH» 3aboieBamms, T. e. 00JeIOT, KAK MPaBUJIO, HJIeHBl OHOL
‘CeMbH; B OJHOM ¥ TOM ’Ke CeJIeHHH CYIIeCTBYIOT B0HSBI, OTJIHYAION(He-
¢ mo gacrore sabosesaemoctn; 3a00ieBaHHe Jame BCTPEIAETCS B
HOJHHAX, YeM B IOPHOIl MECTHOCTH; B 30HAX, DHAEMHIHBIX mo Hed-
ponarny, gabirofaeTcs BICOKAs 3a00/eBaeMOCTh HOYEK CPE/E JoMall-
HEX JKUBOTHBIX.

B rauecrse BO3MOMKHBIX sTHOJOTHUecKuX (paxropos medpomarmm
O mayvensl HH(ERIMOHHbe areHTHl (0aKTepum, BEPYCH), TeHETH-
yeckne (hpakTopsl, TOKCHYHEIE METAJJILI, HO HE O/HA M3 BHI[BATAGMEIX
rupores me Onura IOATBepIEJeHa HKCIEPHEMEHTAILHBIME HCCIEI0BA-
HUAMI M HE OJ{HA W3 HOX HE O00BICHIET SIHIeMHOIOTHIECKAX OCO-
denuocreir angemMuueckoit medponarnu [Puchlev A., 1974]1. B 1960 r.
-DoJrapeREMY yYeHHIME OBLIO BBJIBHHYTO IPE/IIOJOZKeHWe 0 pOJH
MHKOTOKCHHOB B dTHOmorum aroro sabomesammsa, Ilosgmee P. Krogh
(1974, 1978, 1979, 1983) ormermi CXOJCTBO H3MEHEHWI CTPYKTYDHL
o (pyHRIMOHANLHON AKTHBHOCTH IOYeR y JoJell, cTpajaomux sHje-
MHuUecKkoil medponarueil, ¥ cpuHeil ¢ HedponaTneil, BEHIBBAHHON yIOT-
pebienneM KOPMOB, 3arpASHEHHBIX OXpaTORCHHOM A. JHIeMmYeCKHit
XapaxTep PacHpOCTPAHEHHOCTH JTUX BYX 3a00IeBaHMIT TaKKe II0-
‘BBOJIAGT TPEANONOJKUTE CYI[ECTBOBAHWE OOINEro HTHOJIOTHICCKOTO
spakropa. Ha MAeHTHIHOCTH CHMIITOMOB IOYeYHOH HENXOCTATOTHOCTH
T THCTOMOTMYECKAX H3MEHEHHN M3BHTHIX KAHAJLIEB HPOKCAMAILHOTO
-orjiena medpona y mofieit ¢ dHAeMuUuecKoil HedponaTHeil M FKUBOTHBIX
¢ DKCIepEMeHTAaNbHON Hedpomarmeil, BHIBBAHHOE OXpaTOKCHHOM A
@ (mm) muTpUEEHOM, ykasmmaior W. Berndt m coasr. (1980).
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I} nonpsy MUKOTOKCHHHON TPUPONEI HUEMUTOCKON Hedpomaran cBm—
1OTENLCTBYIOT H TAHEBE O TACTOTE M YPORIX SAUPABHONIS THINEBHIX
HPOJYKTOB M KOPMOB HE(HPOMUKOTOKCHIAMI 1 ouarax 8a60osonanmsm
[Krogh P. et al., 1977; Pavlovi¢ M. ot al, 1979; Pepeljnjak S.,
Cvetni¢ Z., 1981]. Bricokas 8arpasnennocts oXparokeunom A ipo-
JIOBONLCTBEHHOTO 3€PHA, XPAHMNIIOIOCH 1IasiniM o6pasoM B JOMAali-
IMX YCHOBHAX, B OIPENeNeHHON CTonoun Momor ob0hBACHnTy, HeKoTo-
pule XapaKTepHbe O0COOEHHOCTH HIMAOMIOMOIII DIJIOMIIOCKON 10()-

POHaTUM: JORAJHBATAIO 09aron TOULKO 1 ooyLeiol Mot THoMTH, «Cp-
MEUHBIM) XaparTep, BRIPAKEHIYIO OMATrONOCT L 0 npeojins oJoro ce-
JIeHHA,

Rar yme ormedamoch, ojuum 1w 0euoniniy (Uicropon, nimsmonnx
na obpazoBanme rpuOAME-TIPOMYIOWIAMIE  OXPATORCHION,  SIOTCSH
WIQKHOCTh cyOcTpara. B casm ¢ HIMM HPOACTANIIOT WITOPOE K-
1ble, YKaseBAlOIIEe HA HAIMIAE B OHPOAGHOIING HOPHOLLL TOMOIH-
TeNBHOH KOPPEeNAUHA MEFKIY IOBBIHOUILIM BIIALCHITOM 0CAJKOB B
KOHNe JeTa B DHASMHUHEIX 3omax Bosarapuw, Pymuoon w [0roca-
BUM, C OJHOII CTOPOHBI, I BO3PACTAMIGM CMOPIHOMI 00 HOPOIT
8 mociefylomue 2—4 rofa B 9THX paitomax, ¢ Apyroft [Austwick P.,
1975, 1983]. Kar ykasssaror K. Hult m coamr, (1082), 1o 179 o6-
pasuoB KPOBH, B3ATHIX Y JNIOfeH, MPOMUBAIONINE 1 OI/0MINIION 11
medponarEn 3one IOrocaasum B 1979 r., comepmaun oxpuaroxenn A,
3 Korophix 63% — B Kommemrpammm 1—2 mr/mu. Beaycuaonio, orw
JAHHBIE ABISIOTCSA KOCBEHHBIM JOKABATEILCTBOM B UONLAY 11OBGIIELH-
HOr0 TOTPeGIeHAsA ¢ IMINEH OXPATOKCHIA A HACENOHIOM OHICMUI-
HEIX 09aroB.

B ro ke Bpemsa peayabraThl Gojee IO3NHEX MCCHEJOBAHMI He Ka-
WMYTCA cTonb yoernmrensHeiMu, Tak, mpz amanuse o0pasIoB 3epHa W
ropoxa ypomxasa 1972 w 1978 rr. B ofHOM W3 YHIEMHIHBIX PailOHOB:
10rocnaBEm we OBLTIO BHIABIEHO PABIMYMII B JacTOTe OOHADYREHHUF
oxparokcmHa A B o0pasiax, 0TOOPAHHEIX B CEMBAX, B KOTOPHIX OBLIN
m me Opurm saperncrpuposaunt caytam sabomesamms [Hlubna D.,
1982]. S. Pepeljnjak m I. Balzer (1982) mposopmma muromormueckue
I MHEKOTOKCHKOJiormgeckue uccaefosanua B 1972—1979 rr. B paitomax
Xopsarun, DHAEMATHLIX ¥ HedHIeMHUYHEIX 1o medpomarmn. [Tomysen-
EBIe J@HHBIE He IO3BOJAIOT CJIeNaTh BEIBOJ, O CYIIECTBOBAHWE Pasiim-
Ui B cocTase MURDPO(MIOPE @ B ypPOBHE BaTPA3HEOHAA MHUKOTOKCHHA-
MH 3epHA, 0060BHIX W OBOmeil B 9THX paitomax. TombKo B mepHOf
1978—1979 rr. xommemrpaius oxparoKcmpa A Opura 3HATATETBHO
shIe B 06pasnax KyKypyssl M8 pailoHoB, dHIEMHIHBIX 10 mHedpoma-
T, Ilpm amammse o0pasios CHIBOPOTKA KpOBH, NPOBEJEHHOM B
1980 r. 3 FOrocaasnu, oxparokenmn A Guur obHapyskem y 69 monei,
NPOKRABAIOIINX B 30HE C BHICOKOH YacToTO! 3a00I€BAEMOCTU DHIEMM-
geckoit medponarueit, m y 7,8% uemorer B 30He, IJie HE OTMEYANHCH
caydan proro sabonesammsa [Hult K. et al., 1982].

911 JaHusle CYyNIeCTBEHHO OTAMYAIOTCS OT Pe3ydbTATOB AHAIH3O0B
1979 r. m yraswBaor Ha HEOOXOAMMOCTE JIHTEIHHOT0 MOHUTOPHHTS
8a HaI9IEM OXparoKcwua A B CHIBOPOTKE KDPOBH ONpEJIeIeHHOI IpyIi-
bl HACEINESHHSA € IENHI0 YCTAHOBACHMS POJIU OXPATOKCHHOB B DTHONG-
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Ui pupemndeckoin Heponarun. Hpome 9TOro, JUIA MOATBEPIRIEHHISA
MUKOTOKCHHHO THIOTe3sl He0OXO[AMMO IPOBe[ieHAe IIHDOKHX MCCJe-
JIOBAHMIT B PA3IUMIHBIX PErHOHAX SeMJIH ¢ IIeJbI0 IIOXYYeHHsd JI0IT0J-
AUTeJBHBIX JI0KA3aTeNbCTB CTPOroil OrPAHHIEeHHOCTH PACcHpOCTPaHe HHHA
sabonepanus B npejleiax crpam BalkaHCKOTO HOJyoCTpOBa.

BAIPSISHEHNNE IUIEBBIX MPOJAYKTOB OXPATORCITHAMIL

Ileppoe coobmenne 00 oxparTokcHEe A KaK HPHEPOJIHOM 3arpsasHu-
‘Tese KyKypyast orsocuresa K 1969 r. [Shotwell O. et al., 1969]. Pe-
BYJABTATHL IOCHEAYIOMHX HCCIeJ0BAHMIT TIOKA3ald, 4UTO 3ePHOBLIO
%1 cpeju HEX B HepBYI0 OYepefh KyKypysa, NIIeHUIA M SAUMEHB, fB-
JIAIOTCA OCHOBHBIMHE DPAcTHTEJILHBIME cy0OcTpaTaMH, B KOTOPHIX ofma-
DY/RHBAIOTCH OXPATOKCHHLL [lammpie 0 4acrore W ypOBHE 3arpssHe-
A TPOJIOBONLCTBEHHOIO CRIPhs M IHINEBHIX IPOJYKTOB OXPATOKCH-
arom A cymmuposanst nooradn, 17, Hag sujno us npusBe/leHHBIX
HAHHBIX, OXpATOKeHi A n HHHEBLIX HpoAYKrax Obur oOHapyKeH B
page crpan Knpornny, GIEA o flnommr; yacrora BHIABIEHAS BapbUpyeT
or 1 g0 H6Y (Oes yuera puca), a ypoBeHH 3arpA3HEHMA — OT O IO
G8 000 mier/ir. Cuejtyer nopuepkayTh, 4ro Hambolee BBICOKAs 3a-
{PAGHOIIOCTS oxpaTokcnaoM A KyKypysst (mo 56% maydeHHBIX 00-
pasuon ¢ copepsmanuem rokcmua o 69 000 mkr/kr) BoIsEBIEHA B
dOrociasun B paiione ¢ BHICOKOU 3a00JeBaeMOCTHI0 HaceJeHUs Oaj-
KaHCKolt pHeMuueckoit medpomarmeir [Pepeljnjak S., Balzer I.,
1982].

3HAYNTENbHO BEIIIE CPeJHWIl YPOBEHH BArpsA3HEHHs OXPATOKCH-
H0M A KOPMOBOTO 3epHA X pa3iNMYHEIX BUA0B KomOmkopmos. B [la-
UHM, HanpuUMep, B paiioHax ¢ BBICOKON YacToTOit 3abojeBaeMOCTH
medponarueit y csumeir, o 58% o0pasmor sumems cojepiRainm 0X-
parokcun A B xomugecrse 28—27 500 mrr/kr [Krogh P., 1978]. dror
TOKCHE OBuI 00HAPY/REH B KOPMOBOM 8epHE (AIMeHb, MIIEHMIIA, OBEC,
KyRypysa, poskp) B Hamazge (56,3% 00pasinoB, TOKCHH B KOJAYECTBO
30—27 000 mEr/xr), lonsme (komuenrpamus po 1200 mxr/xr), IIse-
(o 409 mrr/er), IOrociasum (mo 5125 mxr/xr), Ascrpum (mo
600 mxr/kr) [Krogh P., Nesheim S., 1982; Chelkowski J., Golinski P.,
1982; Schuh M. et al., 1982].

Uccnemosanmamu, nposefienabivu B Jlapnmm, Bmepeele Obiia fio-
Ka3aHa BO3MOJKHOCTH COXPAHEHHs OCTATOYHBIX KOJHTIECTB OXPATOK-
¢nHa A B moYKax, meYeHM, MBIIIax W JRUPOBOH TKAHW CBUHEH M J0-
mamueit nrunsl. 110 JampbiM HHCIEKRMHOHHOM CIyROBI KOHTPOJS 32
‘RavdecTBOM Msca, B Jamnmm wacrora He(poIaTHm CBHHER cOCTaBIATA
10—20 cayuaer ma 10000 yGoitmex tym [Krogh P., 1978; Carl~
ton W., Krogh P., 1979]. Amanus oroOpaHsHBIX Ha pPasTHIHBIX 60if-
HAX TIOUeK cpuHeit ¢ medponarmeil mpkasam, uro 35Y% m3 mHEX copep-
;Ranmm oxparokcEmE A B xommentpanum 2—68 mEr/kr. B Illeenumm y
259% csumpeit ¢ medpomaTueii B MOTKAX OBLI 0OHAPYIREH OXPATOKCHH A
3 xonnmentpanum 2—104 mxr/kr [Carlton W., Krogh P., 1979]. 3ror
“POKCHH B Kommdecrse Mo 29 MEr/Kr Onul Haliilenm B MBIIETHOR TRAHH
«xyp, orobpaunsix na 6oime [Elling F. et al., 1975].
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ToatGuwma 17, Yacrora w yponews Sarpmsuensy mpogonoaneteninore CHIPLI
HOIEBBIX. NPOAYRTOB OXPATOKCHHOM A B HOKOTOPMY o1 pmmx !

Hoaaeorno 1
a Hneio nay- : 3 i e
1poRyse B oo e g e L o G L
Dasnon TOKCHH, %
Hyxypysa CIIA 293 1 831606
(Dpanmus -
1973 463 2,6 15—200
1974 461 1,3 20—200
I0rocianusm
1972—1976 542 8.3 G140
1975—1976 191 20 Ab5120
1976—1977 111 16, 1 10 2100
1978—1979 116 56 1068 900
Nuamnsa 50 12 o 187
Mmennma
kpacrHag ozumas [CIIA 291 1 5—115
KpacHast IpoBast 286 2,8 5—115
8EpHO I0rocnasus 130 8,5 14—135
IIIeHngHLil xaed 32 18,8 —
MYKa BemuroGpura-
HIS 7 28,5 490—2900
xieb 50 2 Ilo 210
xaebo-Oyiounsie 8 3 Jlo 80
MBeNU
3epHo rae 49 2 =
Huymensn Tanna 50 6 9—189
CHIA 182 12,6 10—29
Yex0CH0BARAA 48 2.1 Mo 3800
IOrocrasus 64 12,5 14—27
Puc Anonns 9 100 230—430
Copro Huarepus 49 16 20—40
Dacons 1lpemns 71 8,5 10—442
Topox I semust 72 2,8 Tlo 10
IOrociasus 97 3,7 o 10
Rode Go0ur CIIA 267 71 20—3€0

* ITo pmammmm P. Krogh, S, Nesheim (1982). R. Cooper m coaer, (1982); 8. Pepel=
Jnjak, I. Balzer (1982); J. Elegbede u coasrt. (1982)

B IOrocmasmu B mepmop 1978—1980 rr. amamusmposamz 206 06-
pasnos peTuMHE!, OekoHa W Koxbac, OTOOPAHHEIX B JUIHBIX X03diicT-
sax. Oxparoremn A 6wt oOmapymenm B 299 o0pasmoB BeTYmHB!
(B xommuecrBe 40—70 mxr/xr), B 20% o6pasmos Gexoma (37—
200 wmxr/kr) m 12—13% obpasuos xombac (10—920 mxr/r) [Pes
peljnjak S., BlaZevic N., 1982]. B npesmaunTenbHBIX KOIHXYECTBAX
©r0 BEIABHIM B MsCHEIX NPOJYKTax M CHpax B BemaroGpuranmm
[Cooper R. et al, 1982]. L. Bueno m coasr. (1980) of6mapymmrn
oxparorcun A p) oOpasnax KomueHOi cBmEEEE Ha Hyle B KOH-
nenrpanun 150 uw 250 mKr/xr.
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I3 axcnepuMeHTANBHBIX YCIOBHAX OXPATOKCHH A 9KCKPETHPOBAI-
CHl ¢ MOJOKOM IPH OJHOKPATHOM €ro BBEJGHHH KOPOBAM BHYTDPH B
pose 1,66 wmr/xr [Carlton W., Kroght P., 1979]. Ilpm comepxannm
Kyp-Hecyllek mopojisl ILMmMyTpoK B TeueHHWe 7 JHeif Ha panmoHe,
priovalomem oxparoxcun A B Kommdecrse 10 Mr/Kr, TOKCHH BHIAB-
JUUIM BO BCOX TRANAX H B SMIIAX, XOTsA KIMHAIECKHEe NPH3HAKHE UH-
foxcmKanmu y Kyp me Owumm sripaskenst [Juszkiewicz T. et al., 1982].
Ilocrosunsiit yposenh oxparokcura A HaOmomalcs B HeUeHH, ITOU-
KaX, MPBIIIEYHOH W KAPOBOIl TKAUH CBHHEH, MOXyJYaBlIUX B TeYeHNe
2 mer oxparokcmu B jose 1 mr ma 1 xr xopma [Krogh P. et al.,
}979].

C nmpakTHyYecKo# TOYKH BPEHMS BEChMa BAMKHO, YTO OXPATOKCHHLY
ABISIIOTCA CcTAOMILHBIMA COGMHEHHAMA, B yCIOBHAX [IHTEIBHOTO
(pOrPeBaHms 3arpA3HeHHON oXparokcnuoM A mmrenwunsr (100—300 °C)
ero cojlepiiamme mesmaumreanio (na 329%) cHmwKanoch JUMB TPY
remneparype sue 250 °C [Tovona €., 1977]. B amanormgnsix yciao-
BISIX B HIHOHUUHON MYKe, HCKYCCTBONIO 3arpsA3HeHHOl OXPaTOKCH-
oM A, KOOI Pl ToKenia yMenbinaiack B 4 pasa. Kunauenue
WHBA,  HCKYCCTBONN0  SarpAsHeHHoro OXpaTOKCHHOM A B TeJeHne
200 Muti, o Bans0 ua cojieprKaE¥e B HeM TOKcHHA. B mporecce an-
rokumanuposainng B redenue 0,5—3 u Kojamuecrso JO0ABIEHHOTO K
2EPHOBBIM NPOJAYKTaM oxparokcmHa A ymembinanock o 12,5—179%
mexonuoro yposmsa [Trenk H. et al., 1971; Madsen A. et al., 1983].
Heroropoe crnonTamEOe CHIJKeHWE YPOBHA BarpsA3HEHHs B3ePHOBI:
DPOAYKTOB OXPaTOKCHOOM A HaOIONAIM UpH BX JUIATETLHOM XPaHe-
unm [Trenk H. et al., 1971]. Tax, B oBcAHON MyKe IpH XPaHEHUH B
revenne 12 mey mpu 28 °C sesmasnm 36—47% nmoGaBaennoro Kouu-
gecrra oxparokcmupa A. B KOpMOBOM sIMeHe KOHIEHTPATHA YMEHb-
nragacy ¢ 4000 mo 1500 mur/kr mpm XpameHEEm 3epHa B TeYGHHE
2 mer [Carlton W., Krogh P., 1979].

B mnpomecce M3TOTOBIEHUS IWBA M3 BarpPASHEHHOIO OXPATOKCH-
goM A sUMeHs 3HAYMreNbHAS YacTh TOKCHHA IIOJBEPTAETCsT aerpaja-
nuu. Ilo apEEM pasHBIX aBTOPOB, B KOHETHOM IIPOTYKTE BHIABISETCS
or 25 jo 2—79% KonmuecTBa OXpaTOKcHHA A, cojlepsKaBmieroca B
aamene [Krogh P. et al., 1974; Chu F. et al., 1975]. Cremens pe-
rpajjanuE OBUIa 3HAYATENHHO BHINIE TPH HESKUX MCXOJHBIX YPOBHAX
oxparoxcmua A (mo 1000 mxr/xr), vem npu soicokux (10 000 mrr/kr)
[Nip W. et al., 1975].

B mocumenEme TOMB HHTEHCHBHO H3YYAeTCS BO3MOKHOCTH JETOK-
CURAllEM 3arpsg3HEHHOI0 OXPAaTOKCHHAMHI 3epHA C IOMOIIBI0 06paboT-
kun ero amvmakom mam NaOH [Chelkowski J. et al.,, 1981, 1982;
Madsen A. et al., 1983]. Ilokasamo, B 9aCTHOCTH, UTO B YCIOBHAX
nporpesanua samens go 100—110°C s revemme 3—4 mmm u mocae
ero obpaborkm 0,5% pacresopom NaOH B Teuenme uaca, cojiepRanue
TokcmHa cHmwkanocs Gomee wem ma 80%. Ilpm obpaborke sepma 5%
pacrsopom ammmara mpm 70°C B rmedenme 96 w kKoHUmeHTpaNma 0X-
partokcmHa A ymenpmaiachk Ha 95%. Caemyer ormermrs, uro mpm
aTOM BHJle 06palOTKM, Tak ke KAK ¥ OPE AaBTOKJIABHPOBAHHE
(132°C), copepranme B sumene gusmHa ymenbmanochk na 10—20%.
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I} onurrax na esmpnax m Kypunix BM()[H‘I(HI"X, OJUIRISO, 110KAs3amo, 1To
I BOPHe, HOABEPIHYTOM AETOKCHKAIMU, B OUPOAOIOHION ¢renenn ¢o-
ApPatsores TOKCHIeCKIe cnoﬁc'ma, H IPUMOHOIIG 0ro 1npojieiranis-
OTCH PUCKOBAHHEIM.

Irag, 0XpaTOKCHHEI JOCTATOYHO INHPOKO PACHPOCTPAHEHLI M CO-
#0107 PealbHyI0 OmACHOCTH JUISA 3[0POBBA YexoBeKa. B To ke Bpems
¢ JETEpaType SBHO HEJOCTATOUHO CBEJeHHE 00 0cOGEHHOCTAX TOKCH-
10CKOTO0 JIGHCTBHA OXPATOKCHHOB M 00 OTHAJEHHEIX IOCIHO/ETBISX,
Maso mammmix o Merabomusme u Mexammame ux peitcrsus. Ilemnan
¢IUTATH OCTATOYHO 0DO0CHOBAHHON IMIOTE3Y 00 HTHOIOTMICCKON pPO-
M OXpaTOKCHHOB B passurmu Oaakamckoii dujemmueckoir medpoia-
ruw. Bammeitmumz sajgagamMm ga  Ouommaiinee  Oy/iyuiee ssisiores
ompefielleHAe COJEPIKAHHUS OXpaToKcuHa A HOMOCPOJACTHONIO B pas
(EOHAX IIOflel, NPO/RUBAKINMX B PAHOHAX, DHAEMHYHEIX 110 HEpPO-
flaTHE; IIAPOKOe CHCTEMATHYECKOe H3yUeHHe 3arpsA3HeBUs IMIIEeBHIX
APOMYKTOB PACTHTEIBHOIO U JKABOTHOIO IPOUCXOKICHHS OXPATOKCH-
AaME Kak B paiioHax ¢ BBICOKOH 3a007eBaeMOCTHIO DHIAEMHYECKOI
wedponarumeit, Tak ¥ B paiioHAx, Ife TaKoe 3adojeBamMe He pErHCT-
pEpyeTcs; M3yIeHNE MEXaHH3MOB HM30MpaTeIbHOTO IOPAMEHHS OXpa-
TOKCHHAME II0YeK.



T'aasa IV
Tpnxo'reuenonble MHEKOTORCHHBI

B macroamee Bpems uspecrHo Ooxee 40 TPEXOTENEHOBHIX MHUKO-
rokcnEoB (TTMT) — propmunbIx MeTabONUTOR PA3IMTHBIX IpeACTa-
puTeNeNl MEmKpocKonmiueckux rpubos popa Fusarium. IIpomymemramiy
9LHX TOKCHHOB SIBIAIOTCA Takske meroropnie sujasr Myrothecium, Tri-
céloderma, Trichothecium, Cephalosporium m Stachybotrys. Xora
STHONOTHYECKAs PONb HEKOTOPHIX TIPHOOB-LIPOJYIIEHTOB, TAKHX Kak
Fusarium m Stachybotrys, B passurum aqMMeHTaPHBIX TOKCHKO30B Y
TENMOBEKA T CONLCROXOBATCTRONIBIX JRUBOTHBIX Oblra  yeranopreHs

masno [Boponmn M. €., 1890; JlpoGoreko B. I, 1946; Capwxam-
cop A. X., 1954; Buuaii B, M., 1977], cncremaruaeckoe mayuenue
apadenmsg TTMT 1 postungonennm H1ux TOKCAKO308 HAYATOCH CPaB-
[PeABIO MO0~ noche woyjenenns T-2-rokcuma W3 KyKypyssl,
wopaaeeroir 1. teicinctum  (F. sporotrichiella var. tricinctum Bil.)
Wosmupiedics npaanpoil rubend KpPYIHOro poratoro ckora [Bam-

burg J. et al., 1968; Hsu I. et al., 1972]. Crenyer, omparo, 0TMETHTS,
Weo HEKOTOPBIE COeJIMHeHNS TPHXOTEeNeHOBOH Ipynnsl (BeppyRaphusL,
POPHAMHEL, TPUXOiePMWH ¥ AUAleTOKCHCKUPIeHON) Osma obHapyKe-
HBL 3aJ10JITO JI0 DTOTO B Tpolecce W3YyUeHUs OMOTOrHIeCKON aKTHRHO-
CT¥M BeIecTB, TPOJYIMPYEMBIX IiecHeBLIMEH Tpmbamu. Ilepemiv n3
TTMT s umcrom BHJe OBUI BBIENeH TPAXOTENUH M3 KyIbTypsl Tri-
chothecium roseum [Freeman G., Morrison R., 1948].

CTPYKTYPA, ®UMBUKO-XHMIIECKUE CBONCTBA
I TPOAYIIEHTHI TPHXOTEIIEHOBBIX MIKOTORCHHOB

ITo croeit xmmuueckoir crpyrrype TTMT orHocATCA K cecKBHTEp-
nenaM. OHm cofiep/RaT OCHOBHOE PO M3 TPeX KOJIEI], HA3BAWHOE TPH-
xorexanom [Goldtfrendsen W. et al., 1967]. Tar wax sce TTMT
comepskar smoxcuanoe Koubuo mpm C-12; 13 m ABoiiHyI0 CBA3H NIPH
(C-9; 10, Bes rpymma womyumiaa massamme 12,13-pmoxrcumrpuxorer-
O-ensl. B 3aBmcmMOCTH OT CTPYKTYDPH TPAXOTEHEHOBOIO Apa HTH MH-
GOTOKCHHEI IOJIPA3JIeNsIioTess Ha 4 TPYNmBL: THI A COCTaBISIOT COe-
numenus, copepsxamme mupm C-8 B wavecrse papmkanma Jubo H,
aunbo OH; runx B — coepmmenws, copepsraique y C-8 rapGoxcumib-
nyio rpynnoy; tan G npencrasien maxponmriamgeckuMa TTMT, ran D
BRIIOYAeT COeJMHEHNs, comepskamme Bropoit smoxcmpy mnpum C-7; 8
[Bamburg J., 1976; Takitani S., Asabe Y., 1983]. Hmxe mpepcran-
JeHA CTPYKTYpA OCHOBHBIX TPHXOTEI@HOBBHIX MUKOTOKCHHOB (Talbm. 18).

Cremyer MOJUePKHYTH, YTO W3 45 BHIIENICHHBEIX M H3YICHHBIX K
nacroamemy spemers TTMT B KavecTse mpHpPOJHBIX 3arpsA3HHTENER
NUINEBIX NPOAYKTOB M KOPMOB OOHApPYIKEHEI TOJBKO derhipe: T-2-
TOKCHH, HEBAJCHON, [e30KCHHUBAIEHON ¥ JUAETOKCHCKRUPICHOI.
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TaOunma 18, Crpyrrypa TPHXOTEHCHOBLIX MUKOTOKCHHON PASIHMILIX THHOBR

e —

Ry ’

M1t KOTOKCHI ‘ Ry ‘ Ry Ra R

Tumo A

Tpuxonepmon H OH H H H {
Tpuxopepuun H OCOCH;3 H H H !
Beppyxapox I OH OH H H !
Cruprienrpuon 0OH OH OH H H
Momnoarneroken- OH OH OCOCH; | H H
CRUPLEHOT

Juamerorcncrup- (0)¢8 OCOCH; | OCOCHy | H H

OeHOos

7.8-lurapporenma-| OH OCOCHs | OCOCH; |  0OH OH
HeTOKCHCKUPIIEHOI

T-2-Terpaoa OH OH OH H OI1
Heocomrarmon 0H OCOCH; | OCOCH3 | H OH
HT-2-Toxkcnn OH OH OCOCH;,4 H OCOCH,CH (CHj)q
T-2-Tokecun OH OCOCHj3 | OCOCH,4 H OCOCH,CH (CHj) 2
T-2-Tpnox OH (0)5)} O H OCOCH,CH (CHy)
Tro B

Tprxoreromon H OH H H

TpuxoTenua H OCOCH=| H H

=CHCH;3

Hmusamrenoun 0H OH (051 OH

Jle30KCHHEABAIEHOI OH H OH OH

dysapenon-X OH OCOCH; OH 0H

Dnanermaunsarenod OH OCOCHj; | OCOCH; 0H

Terpaanermrausa- | 0COCHg | OCOCHj3 | OCOCH; {0COCH,
JeHOX
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TTMT npepcraBmsior coboit Gecrserdbie, KPHCTALIAYECKHe, XH-
MHYECKM CTAOMIbHEIE COEJMHEHWS, ILNIOXO PACTBOPEMEIE B Bome. Mm-
KOTOKCHHEL THIa A PACTBOPHMEI B YMEPEHHO TOMSPHLIX PaCTBOpPUTE-
nax (amerom, drmianerar, xiaopogopm); Tana B — B Goee monspHSIX
pacrsopurensx (aramon, meramox). B memom TTMT rtuma A Goxee
TOKCMYHEI, 4eM THIA B, a COeJJUHeHUs, OTHOCAIEecs K Tamy D),
HeCMOTPA Ha HAJWTHe JBYX OUHOKCHHBIX TIPYII, — MaJIOTOKCHIHEL
Boceranosaerme ppoitmoit cmsasm mpm - C-9; 10 mpmBojmr mEmb K
HEe3HAYNTEAbHOMY YMEHBIIEHHIO TOKCHIHOCTH, B TO BpeMs Kak pas-
MBIKQHHE DIIOKCHIHOTO KOJbIA CONPOBOKAACTCS IMOTEpeit Omosormue-
croit arrmsHOcTH [Bamburg J., Strong F., 1971; Bamburg J., 1976;
Ishii K., 1983]. 9moxcmg mpm C-12; 13 ouwems crabuien u Jus
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PASMBIKAHAS DTOTO KOJMBIA TEOOXOMMMEL MROCTING  nosjloficTaus, na-
npuMep KoHmeHTpHpoBaHEBIME Kuejgoramu, HyOp musresmnionim -
senem B Bofe. Hexoropsie (puauko-xuMmdeckne cpoiierna 0CHOBNLIX
I"TMT npumsesmenst B paborax J. Rodries, R. Eppley (1974), C. Mi-
rocha m coasr. (1980) m cymmumposamsr B Tadm. 19.

Tabamna 19. OcEoBHBIe HUBMKO-XHMIYECKUE CBOHCTBA NEKOTOPHIX
TPUXOTENMEeHOBBIX MHKOTOKCHHOB THIA A u B * '

= ==amar=— - =

Mouae- Oxpacra nupu
Monexy- Y 1t . aRATe
Muxorokcie | sispRaR il un'ix?ﬁ'u‘ﬁm., 013%?3\0’:7&:“ Lo Resrante g BERRERA
dopmyia | yacea c 19804 WO IOM i
T-2-toxenmn | CyHa409 | 466 | 150—I151 |Cepas (D) Iypuypmase | 0, 4%
(D)
HT-2-ToRCHE | CyoHax05 | 424 To ke To e 0,09
Heoconanmon|CyHosOs | 382 | 180—151 | » » » » 0,22%*
T-2-reTpaon [CisHzOs | 298 » » » » ();32m %
Juaneroren-|CioHos07 | 366 | 162—164 [Ilypoypmasn (D) » ¥ 0,36**
CRUPIEHOT
Monoanero- |Ci;Ha0s | 824 [178—173,5|To e »o» 0,21**
KCHCKID-
DeHOT
Crupren- CisHae0s | 282 | 189—191 |Kopmumnesaa  |Ilypnypmas | 0,35%%*
TPHOT (‘Dg
Husainenol |CisHaO7 | 312 | 222—223 [Hopmunesasn ** | To e 0,42%*»
Dysape- Ci:H220s | 354 | 91—92 |To sxe HKanapeeuno-| 0,77%%%
HOH-X. SReJTAT
Huamernn-  (CyoHo0s | 396 | 135—136 |Kopmamesaa ** |Ilypuoypras | 0,9%#*
HABAJICHOT
Jesoxcmun- |C:HyOs | 296 | 131—135 |Mearan Kamapeeumo-| 0,62%%*
BaJCHOI JKReITAT
3-Amerminie- |C;Hy.0; | 338 | 185—186 [To sxe To e 0,8%2e
B0KCHHA-
BANECHOI
* JIo pmammein Mirocha C. et al, 1980; ® — dmoopecueniua B yiasrpaduoiere
(360 BM).

** Pogrocaolnas xpomarorpadus B cmcreMe Xjgopodopm : mMeraHom (98:2).
##% PogrocioliHag XpoMaTorpagua B cucreMe xaopodopm : meranosa (5:1).

OTH TOKCHHBI, 32 MCKIIOYGHAEM JIIIb HEKOTOPHIX MaKpOIMKIAYe-
cKux, He obmamanT QaoopecueHIMeil I JuiA MX OOHADYKeHHA MOCTe
PasjieTeHIA MeTOJOM TOHKOCJOMHON XpoMaTorpaum mpruMeHsAIOT pas-
AHIHEBIe CIOCO0B! 00Pa0OTKE ¢ IEeNbi0 IOINYYeHUST OKpPAIIeHHBIX WA
gmoopecnmpylomux mponssopabix [Takitani S., Asabe Y., 1983].
Ilpm obpaborke xpomarorpamy 10—50% cmmproBEIM pacTBOpPOM
H,504 ¢ mocnenytomum sarpesamumem npu 100—150°C TTMT 7m-
ma A mpmobperaloT cepyl WIH IyPOYPHYIO OKpacky, a tmma B —
KOpHIHeBYI0, MUKoTOKCHHSI THIA A mocie o0paboTku KucaoTol ¢ai0o-
pecnupyior rony6em IBetom B yasrpagmonere (360 mm). I'omybas
(uroopecennua y TOKCHHOB THHa B mosBisercs mocie o0paboTkm
xpomarorpaduueckux miacraa 50% pacTBOPOM XIOpHIA ANOMHHHUA
u marpepasms mpm 130 °C. DPderTHBHEIM XPOMOT€HHBIM pPeareaToM
ABIAETCA N-aHMCOBBIA aubjerw), o0paborka KOTOPHIM XpOMaTorpa-
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(uueckny mracrun ¢ mociepyomum uarpesanmem mpm 100—130°C
DPIBOJIIT 1 00Pa30BAHMIO Y PITYPHO-KPACHBIX NMPOU3BOJHBIX TOKCHHOB
mua A u senrsix — Tuna B, Ilocae raxoit o6padorkn TTMT tuma A
npuodperaior  cnocobnoers ¢UIIOOPeCHIPOBaATH TOXYOBIM IBETOM B
Jamnnoponnonoit  obmacrm  yubrpagmomera. S. Takitani m coasr,
(1979) peromenjryior MCIONL30BaTH B KaUeCTBE XPOMOTE@HHOTO pea-
renra s BesiBaenus peex tumos TIMT, mMeomux snOKCHIHYIO
rpyny npu C-12; 13, 4-(o-mmrpobensmu)-mmpnaun, IIpa oGpabor-
K¢ DTHM PEareHToM TOKCHHBI MpHOOpeTanT cHHe-PHOIeTOBYI0 OKPaCKY.

Ipopynenrsi. Makpockonmueckue rpudsi, mpoxymupylomue TTMT,
TOIPOKO PACHPOCTPAHEHLI B TPHPOJe M IPEJCTaBIeHL Kak CTPOra
canpourasiMa  (Stachybotrys alternans), tak m ¢uromaroremmsIMM
?Trichoderma roseum, Myrothecium verrucaria, M. roridum) supamz
Bunait B, M., upommmako IT. M., 1970; Ueno Y., 1977]. Paznnu-

unte pujint ugavium, © Koropusim 0rHocnrest HONLITNACTEO MPOLYIeHE-
TOB DTHX TORCHION, OTHITHI0TCH BHIPKEIIIO0NE ¢noco0HOCTHI0 MPUCIO-
CaOIMBATLON 16 MOMOTUTIONIMMCS YCJAOBEAM CYIIECTBOBAHNA, UTO 00YyC-
TOBWAUBACT BOIMOISIOCTL Hepexojia X oT canpodUTHON cragum pocra
IC 0apaanripoBanmuio na TKaHAX BRCIIAX PacTeHWil, ociabieHHBIX
BCIOCTIIe  BOBJEHCTBUA  KakuX-1u00 HeOmarompuATHEX (aKTOPOB

oxpymaiomeir cpenst [Buuair B. WM., 1977]. I'pm6ur poma Fusarium
ABJAIOTCA OCHOBHBIME BO30Y[MTeNAMH TAaK HA3BIBAGMBIX THIMIEH Kop-
Heii, creGneil, IMCTHEB, CeMAH, INIOIOB, KIyOHel W cedAHIEB pacTeHWil,
Onm BHIBEIBAIOT TaKiKe BaJIePIKKY pocra, 0ECILIONEe W HEKOTOpPHIe BH-
ABI MATMEHTALUE Y Pa3iuIHbIX pacTeHuit. ,

ITpopynenramm TTMT rtunma A m B seamiores muOrme Bmasr Fu-
rarium. OcHoBHEIe IPOJYIEHTHI TOKCHHOB THHA A, Cpefi KOTOPHIX
SHICOKMMI  TOKCHTHOCTBIO M YacTOTOH OOHADYSReHHUA BHIACNAIOTCH
T-2-rowcnn, GUI BHIIEI@HEI H3 KOPMOB T TIPOJIOBONBCTBEHHOTO CHIPHA,
ABUBIIUXCA HPUINHON AIMMEHTAPHBIX TOKCHKO30B Y CETHCKOXO3HI-
CTBEHHDLIX JRHBOTHRIX ¥ mofleif. K mmMm ormocarcs F. tricinctum,
F. poae m F. solani. ITposynenraMn AManeToKCHCKAPIEHONA, BTOPOTO
U3 MUKOTOKCHIOB THna A, 06HAPYKHBAEMOr0 B KaYeCTBE MPHPOIHOTC
BarpA3HuTeNsT NUIEBLIX TPOAYKTOB, vame ciysar F. equiseti, F. cul-
morum, I. sulphureum u F. semitectum !.

Heobxommmo orMernrs sHaunTesbHYI0 CIOKHOCTH TPAKTOBKI IaH-
HEIX O TOKCHYECKHX cpoiicTBax rpubos popga Fusarium, moxyuemmprix
Pa3HBIMM aBTODAMH B Pa3AMYHBIX cTPaHax, W3-3a OTCYTCTBHA eIWHOM
cncreMaruku aroro poja rpubos. Cormacmo mocaepmeii Kaaccmdmra-
i popa Fusarium, npemmosmennoit B. W, Bunait (1977), ocmopmbie
npoaynentst TTMT tuma A ormoesarca x Bumy F. sporotrichiella,
a F. tricinctum u F. poae sBasiorcs ero pasHOBH[HOCTSME, T. ©.
F. sporotrichiella var. tricinctum u B. sporotrichiella var. poae.

B pane mecaemosanmii, nporejileHHEIX B Hammeii cTpaHe, OBLIO IMO-
KAa3aHO, UTO YHCJI0 TOKCHYHEIX IITAMMOB CDeJIN MpeficTaBuTeNeil cexn-
unm Sporotrichiella smaumrennmo Bpime, Yem cpefdm JPYTEX Ipefi-
crapareneit poga Fusarium [Dapneesa JI. M., 1969; Kpammnna E. C.,

! Haspanus rpu6oB IPHBOJIATCSA Tak, KAK OHE JIAHEl B COOTBETCTBYION[GM
JUTEPATYPHOM HCTOTHUKE,
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4972; Bumait B. U., 1977; Bunait B. . n np., 1983]. Tax, no mam-
poiv E. C. Keamawuroit (1972), npu amanmze Gonnmoro wmenn mso-
aaToB, morydenasx 3 Gomee wem 1000 obGpasmos xopmor n pasimu-
nuix permonax CCCP, 98Y% ssienenmeix mrammor F. sporotrichiella:
orasanacs TokcmansiMa. Ilo nammemv JI. M. @aneesoit (1969), cpemm:
npencraBureneir cexmum Sporotrichiella Toxcmampvm Gum 919, nir-
TENeHHRIX INTAaMMOB; cpeim pmmos cexuum Discolor — H8%; Fle-
gans — 33% = Martiella — romsxo 25%. B. WM. Bumait m coanr.
(1983) memsmirm, aro 63,29 maygemmnix msonsron F. sporotrichiella,
BEIIEJIEHHEIX B pasmeie roast B pasmmunny permonax CCCP, a rawme:
B Beamkobpmranmu m Kawaje, smusmores npojpynenramu T-2- w HT-
2-roxemuos. IIpm arom 6vuro obmapy:meno, uro npeerasurenn IV, gpo-
rotrichiella var. poae cmmrezmpyior T-2- m HT-2-roxenmunr n suavun-
TeXBHO GOMBIINX KOJTMYecTBax, deMm mpescrasmrenn F. sporotrichiella:
var. tricinctum.

Muxorokemusr Tnna B — mmBazeHon, me30KCHHEBAICHON (BOMIT-
TokemE), Pysapenon-X, — Kak B 1a0OPATOPHBIX, TaK W B NPHPOJIHIX
YCIOBHAX IPOAYIAPYIOTCS TIABHBEIM 00pPa3oM PA3ImIHLIMI IITAMMAME
F. nivale, F. graminearum m F. culmorum [Ueno Y. et al., 1973;
Yoshizawa T. et al., 1979; Ichinoe M., Kurata ., 1983]. Nmetorcs
co00IIe s 0 BHIJIENEHEN JIe30KCHHUBAEHOI-TIPOTYIUPYIONNX TITaM-
mos F. graminearum B HeKoropeix crpamax Lmpomnr, Adpurm n
Asmm, Wz 43 mrammor F. graminearum, BBIIEN@NuLIX W3 SUMEHS B
oro-sanafggoit vacrn fmommm, 21 mBomsT cHITE3MpPOBAN JI@BOKCAHI-
ganenon m 3-amermiiesokcuausanenon, a 20 — mupagenon m dysape-
mon-X [Yoshizawa T. et al., 1979]. Vccnenosanus, mpoBejieHHble B>
fmommm, mOKazaNm, YTO B TPHPOJHBIX YCAOBAAX HWBAJIEHON BHISB-
JIAETCS YACTO BMECTe € Je30KCHHUBAIEHOJIOM B SUMEHe W NINeHIIE,.
nopaskenubix F. graminearum [Yoshizawa T., 1983]. Biusxue man-
usie mpasoar M. Jemmali m coasr. (1978) mua @paunnm.

Hapsany ¢ npejcrasgumreyavu poja Fusarium cnocoGHOCTH CHHTE-
airpoBars, TTMT o6mapyskena y Trichothecium roseum (rpmxorermus:
i tpuxorerosnon), Trichoderma viride, T. polysporum, T. hamatum-
g T. harzianum (rpuxomepmmm m Tpmxopepmon). Hporormws m Kporo-
KOl — MEKOTOKCHOE! Thna D — ABISIOTCS BTOPHYHBIMI MeTabosmra:-
mn Cephalosporium crotocinigenum.

Caestyer mojgepKHEyTh, UTO OJNH W TOT JKe BW rpuba-mpoaynenTa:
mMosRer cmuTedmpoBars meckombsro TTMT, mmorma ormocammxes =
pasmeiM trmam  (tabmo. 20). Orazamoch, 9ro MHOTHE TOKCHTeHHEBIE:
mrammer F. sporotrichiella cmmaresupyior mapany ¢ T-2- m HT-2-tox-
CUHAMI HEOCOJNAHMON, nmaneroRcucxmprenon m nup. [Bmmair B. ..
m 1p., 1983; Cobomen B. C. m nup., 1984]. Hemasmo mamm Gnir Bmep--
ruie BEIeNeH m3 Kyasrypsl F. sporotrichiella, Bripamennoit ma mmme--
He, HOBGLIT BRICOKOTOKCHIHEI MeTaboIMAT TPUXOTEeHOBOI IIPHPOJBL —
T-2-rpmoi, crpyKrypa Koroporo Opura mpenrudmmupopana kak 8-(3-
mermabyrupmroren)-12,13,-snoxcurpuxoren-9-en-3,4,15-rpuon (cMm..
rabm. 18) [Tyremssm B. A. m mp., 1984a, 6].

Hparko ocramosmMes Ha YCIOBUAX, CHOCOOCTBYIOIIHX TOKCHHOO)-
pR30BAHMIO MHKpOCKOMmIecKux rpmbos poma Fusarium. B ecrecrsen-—
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Tabunma 20. ToxemreHmsli noTeHmUAX HeKoTOphix Bnao Fusarium
[mo Ichinoe M., Kurata H., 1983]

Bupn Fusarium TTMT

F. graminearum JlesoxcrauBaICION, 3-aueTHIIe30KCHENBAIEHOT,
HEBaXeHOI, Qysapenon-X

F. culmorum Jle30KCHENBATECHOT, 3-aNeTHIIe30KCHHIBATEHO

I, equiseti, JluameToRCUCKUPIIOHOM], HEOCONaHHN0M, HABAJIEHOI,

¥, semitectum (ysapenon-X, AHALETIVIHIBAIEHOI

T.facuminatum T-2-Toxcnmnm, HT-2-ToKCHEH, [AHATETOKCHCKAPICHOMT,
HEOCOTAHIOT

‘F. nivale Husanenon, dysapenos-X, faaneTHHABATEHOI

'F. sporotrichioides T-2-Torcun, HT-2-Toxcuy, AHANETOKCHCKHPLIEHOT,
HEOCONATIOI

A sulphurenm T2 Togenn, HaneTORCHCKAPIICHON, 3-aeTHIAAATe~
ORGP0

T, poao LOATOTORCHCRIPIICIION, HEOCOTAHHO

T'. oxysporum 12 Torenu

¥, solani var, coerulum }l;muw'roucncxnpnenon

T, moniliformo I-2-Toxcun, AEATETOKCHCKAPIICHOI

Hassaune Bumos paxo no cucremarunke C, Booth.

HBIX YCIOBAAX, KAK NOKasanM JlaHHbe II0 H3YIEHMI0 TOKCHIHOCTH
11€Pe3NMOBABINET0 TOJ| CHeIOM 3epHA, Ham(olee MHTEHCHBHOe HAKOI-
JitHAE TOKCHHOB HAOJMIOAeTCs NPH MOBHIIEHHOH BIAsKHOCTH M IOHE-
swennoit Temneparype [Bmmait B. U., 1977]. B naGoparopmsix ycio-
BUAX NpU KYJLTHBHPOBAHAN TOKCHTEHHBIX mmTamMMoB Fusarium na
CTePIILHOM 3epHe MakcmMaigbHoe obpasosamme T-2-roxcmma mabirio-
janm uepes 4—6 nex npu 8—12°C [Kpammumna E. C., 1972; Hocrio-
mnna H. A., 1977; Co6oxes B. C. u ap., 1984; Ueno Y. et al., 1975;
Ishii K., 1983]. Xapaxrepuoii ocoGemmocreio F. sporotrichiella sam-
JAETCA YCHIeHWe CHHTe3a TOKCHHOB Kak Ha NPUpPOAHBIX cyGcrparax,
TaK W CAHTETHYECKHX Cpejlax NpH IIONepeMeHHOM N3MEHeHHH TeMITe-
parypsl mHKyGamum B J0BOILHO Immpoxux mpeperax [Bmmair B. W,
1977]. Hanpumep, wupeiBapuTeNbHOE BO3JICHCTBHEe HA KYJILTYpHI
1. sporotrichiella morsmmenmsmu Temmeparypamm (mo 50°C) mam
BaMOPARMBAHAE NPUBOJIUIO K YCHJIEHHIO TOKCHHOOOpasoBaHUs B 2—
4 pasa. Ilpm xyasrmsmposammm F. sporotrichiella ma mmeme mepswie
7 nmeit mpm 20—22°C, a mocaexyomme 14 pmeit — npm 3—5°C xo-
JIETecTBO mpoaymEpyemoro T-2-Trokecmaa joctarano 3 r Ha 1 Kr 3epna,
YTO 3HAYATENLHO NPEBEIIAN0 YPOBEHH TOKCHHOOODA30BaHHWA HA TBEP-
Jom cyberpare npm mHLX pessmmax Kyasrusuposanus [CoGomes B. C.
a jp., 1984]. Banskwe pesynsrars: 6summ monydenst H. A. Rocrionn-
qoit  (1977): magcumanpurii cunres T-2-roxcmua mHabmojancs mpno
8—14°C, npr 24°C u peme 10T MPOLECC 3HAYMTENHHO TOPMOBWICH.
‘C yBenmveHmeM TeMIepaTyphl KyJbTHBHpOBAHUs cEETe3 T-2-ToKcmma
asonaramn  Fusarium cmmskaercs, a HT-2-roxcmma — smaunTeabHe
yemmsaercs [Ueno Y. et al., 1970; Ueno Y., 1977].

Maxcnmanpuoe obpasopanme JHANETOKCHCKEPOEHOTA 4-He/lelbHOM
xynprypoit F. tricinctum ma cpeme I'peropm maGmopamm mpm 8°C
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[Smalley E., Strong F., 1974]. Temueparypuuili ontuMym npojysmms
(pysapenona-X @ Je30KCHEMBANEHONA (BOMUTOKCHINA)  AHATHTONLIO-
nuime: 25—27 °C 8 xyasrype F. nivale. Varepecno, wro nonepemMenioe
rynprusaposanue F. nivale mpm omrumanbmolr M HH3KON TeMuepary-
piX me CTUMYJUPOBANO CHHTE3 TOKcmHA. CHETE3 Ne30KCHHUBAJIGHON N
I, graminearum npm KyJIbTHBHDOBAHHH Ha TBepioM cybcrpare Jo-
cruran maxkcmmyma ma 40-i gems mpm 30°C, a F. roseum — ma 41-ir
jens npu 26 °C. Camxenue tremueparypst naryOamum o 19,5 °C mos-
T TOJHOCTEI0 Tofammsamo sror uponece [Ueno Y. et al., 1970; Ve-
sonder R. et al., 1982; Greenhalgh R. et al., 1983].

Y. Ueno (1970, 1977) ormermn wnrepecurrii daxr: mpm Kyanrm-
BUPOBAHME TpHOOB HA TBeP/ABIX cyberparax w npu Gomee BRICOKO
TeMIepaType BO3pacTaeT WX AEATeTHIMPYIONIAS AKTHBHOCTH, 1 CHdN
¢ YeM IpH JIATeNbHOM Kynbrupmposammm T. tricinetum ma sepuopnix
cyberparax npu 24 °C ymenspinaercs Koamdeerso obpasyiomerocs T-2-
TOKCHHA ¥ BO3PACTAET KOJMIECTBO €r0 JealeTHIHLHOTO IIPOH3BOJIHO-
ro — HT-2-roxkcnma. Ilpu wynasrmeuposammm F. roseum Ha RHIKOI
cpefie CHHTE3WPYEeTCs AMANeTOKCHCKMPIEHON, a HAa TBEpAoM cyberpare
(pmc) — MOHOATIETOKCHCKAPIEHON W CcKEpueaTpHoin. F. nivale ma
JRATKOIT cpefie TPOAYIMPYET NPEHMYIIeCTBeHHO AMAIEeTHIHABAICHOT,
a ma puce — mmsagenon [Ishii K., 1983].

Ha torcmmooOpasosanme BIMseT XHMHIECKHI COCTAB CPEJIBI KYib-
rapupoBanmA. B ryasrype F. sporotrichiella maxcmmanpumnii cmmres
TORCHHOB HAGMIO/Iall NP HCIONH30BANAN B KAUYECTBE MCTOTHUKA yr-
J1epofia IeJI00MO3EI, TAIAKTO3E], MAIbTO3El, MAHATA M KpaxMmaja, a B
KavecTBe MCTOYHMKA a30Ta — MOYEBWHBI, YIJIEKHCIOTO anerara
IHETPATa aMMOHHA, a TaKKe HEKOTOPHIX aMUHOKHCIOT (alxaHmHA, TIIH-
IMHA, acmaparmHa, BajJUHAa, THPO3WHA M INIYTAMMHOBOI KHCIOTHI)
[Bproxmra H. II., 1969]. Hexoropsie MmEepadbHbIe BEIeCTBa CYyIIe-
CTBEHHO BJIHAIOT Ha CHHTe3 ToKcmHOB F. sporotrichiella: msGerrox ce-
PHL ¥ jKelesa CTEMYJHDYET ero, HeJ0CTaTOYHOCTH B Cpefie Cepsl —
TONIABIAET, INHK, BAHAJMI W MATHAN CTHMYIHPYIOT, a KOOAIBT mOJ-
nmoerhio moflasiaser poer munenms [Ilempensayr B. T., Muciopen-
wo W. IL., 1974; Ocamuaa H. J[., Muxaittosa JI. ®@., 1977].

B smaumTenhbHO MEHBINEHl CTENeHWM M3YJIeH IPOIecc CHHTe3a TOK-
CHHOB NPOAYIEHTAMH, He oTHOCAmMEMECcA K poay Fusarium. ITpomy-
irenTsl Makporurianyeckax TTMT rana C ormocsrest K sujaam Stachy-
botrys (popmmmmsr, Beppykapmust m carparokcunst), Myrothecium
(popumaasr A, D, E u H, Beppykapuust A, B, J, K) u Verticimono-
sporium diffractum (seprucmopmm).

IlepBrie mccmenoBaEms XUMUYECKONr TPHPOARI TOKcHHOB S. alter-
nans mposefierst A. f. @uanxonmim m C. B. Cepebpamemv (1949),
B. H. ITamxesuuem (1950) m P. IOcekusriv (1968) npm maywenum
¢TaxuO0TPHOTOKCAKO30B Y JOIIAJeIl, KPYIHOT0 POraToro cKora m JApy-
I'IX CeIbCHOXO03AICTBeHHEIX JKUBOTHRIX, Ilosmmee 6nuia ycramopiena:
CTPYKTYpa Tokcmuecknx serabommros S. atra, o003HaTeHHBIX Ka®
carpatokemast C, D, F, G m H [Eppley R., Bailey W., 1973]. Car-
parokcrmasr C 1 D oxasanmcs M@HTHYHLIMA N0 CTPYKTYpe paHee BEI-
feNeHHBIM ®3 Kyuabryps Myrothecium verrucaria seppykapmmy X
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ar popupnny B, Ilo gapusiyM pasimIHbIX aBTOPOB, TOKCATEHHBIE IITAM-
mur cocrasagior 80—1009%, Bcex BEIJENeHHBIX W3 TOKCHIHBIX KOPMOD
wrammos S, atra [Bmaait B. V., IImpomnmare H. M., 1970]1. Toxcn-
oobpasyromyio crnocodbrocrs S. alternans (S. atra) mpu KyabruBm-
{DOBAHEI Ha NPHPOJIHBIX ¥ IOAYCAHTETHISCKEX cyDeTparax H3ydain
A, X, Caprucon, 3. B. Tpngouosa m P. IOcprns. Onm mabmioganm,
4T0 HpPH HOBEPXHOCTHOM KYJLTUBUPOBAHWE MAKCHMAJNbHBIL CHHTE3
TOKCHHOB IpomexonntT ma 7—15-i menmb m cBsAzam ¢ OOMILHBIM CIIO-
poobpaszoparmem. Ilpm rry0uEEOM KYJBTHBUDOBAHEM 3HATHTETLHEIE
‘KOIIMIECTBA TOKCHHOB BHIABIAINCH Ha 2—DH-it jlems maryOammm, Coa-
763 TOKCHHOB OBLI HAauOONBITMM IPHX MCIOJHL30BAHWHE B KadyecTBe MC-
TOYHAKA as3ora INMUINHA, alaHHHA, Tpunrodama, HeimumHa 7 acmapa-
smHa (B yOsIBalOmEeM mOpsAKe), a B KauecTBe MCTOTHAKA YIIepoma —
2paObmHO3EI, TalaKTO3LI, KpaxMmanga, IMIOKO3HI M caxapossl. Buravm-

amnt By, C o nmgorunosas Knegora yCHIHBagm ToKCHIooOpa3oBaHue.
Tevmeparypunit onrumym pocra S. alternans cocrapmszer 20—25 °C,
@ TeMIepaTypune npejean poera — 2—39 °C [Bumait B. W., Iugo-

amako ML M, 1970],

Wy mupocrnnx nnjos Myrothecium cmocoGHOCTs cHETE3EPOBATH
TTMT oOuapymena y asyx smmos — M. verrucaria m M. roridum.
Wormacno pamneiy M. Tullock (1972), maspamme M. roridum ssas-
erca cunommmoMm Dendrodochium toxicum Pidop. et Bil. — rpn6a,
puepsnie Bpileaennoro n onucaggoro H. M. ITaponaumako m B. Y. Br-
waii (1947) B ®ravecrse srmonormueckoro ¢arropa ajMMEHTAPHOTO
TOKCHKO3a y Jomazeit, nabmonasmerocs 8 1937 r. ma jore Yrpammm
M Ha3BAHHOTO MMM JEHJIPOJIOXMOTOKCHKO30M. VIIeHTHYHOCTH YKa3aH-
UHIX BUJIOB TPUOOB IIO3BOJIMIA OTHECTH ONHCAHHEIE DaHee IeHIPOMIO-
XMOTOKCHKOBLI K MHKOTOKCHKO3aM TPHUXOTEIeHOBOH mpupoxsr [Sma-
ley E., Strong F., 1974; Ueno Y., 1977]. B cBasm ¢ oTEM HeCOMHEH-
JNibl  muTepec upexcrasiasger coobmenue K. II. Ilamosmmsmanm m
A. B. BoposkoBa (1977) o6 o6mapysmennn 8 Kyasrypax Dendrodochi-
am toxicum JBYyX aKTHBHEIX COEJMHEHHIT, KOTOphie OBIIN MMW WMeH-
TA@UEIIPOBAHEI KaK POPHANHE A M BeppyKapus A, ONECAHHBe PAHee
war merabommrsr Myrothecium. Brijenennsie coenuenus oTImIammcs
CHIBHBIME IHTOTORCHYECKAME CBOWCTBAMA ¥ BHIPAKEHHBEIM (HTOTOK-
«CHYECKHM JIeiiCTBHEM 110 OTHOIIEHMWIO K BBLICIIAM PACTeHIAM.

Onnako HecMOTPA HA OOWIME JAHHBIX 0 TOKCHHOOGPA30BAHMN MIK-
jpocronmuecknx rpubos poma Fusarium, mennss cuuTaTh OROHIATENH-
HO YCTaHOBJICHHBIME IyTH peryaanum cumateza LTTMT m darropsr,
‘BIEAIONINE Ha POC! MHUNEJHA B HOPOAYKIMIO TOKcHHOB. UTo Kacaercs
ocranpaex nponynerros TTMT, ocobernno MaKpOMUKIAISCKEX, TO HC-
«CJIe[IOBAHUS B DTOM HAUDABIEHHE HAXOIATCH B HAYAJBHOI cTajum.

BHOJOI'MYECKOE AENCTBHE.
"TPEXOTEIEHOBBIE MUKOTOKCHIBI 1 3[fOPOBBE YEJIOBERA

B mayuemum Gumomormuecroro peitctems TTMT MoKHO BHIIEIHATH
ABa prama: /[0 MOMEHTA YCTAHOBIEHWS WX XIMHIECKOR CTPYKTYPHI —
DTall HAKOMIEHUsA JIAHHBIX O TOKCHIECKOM JEHCTBEE MEKDOCKOIHIIE-

160



CRuX I’l)ll()OB, BIIOCIEICTBII H}[OII'I‘II(I)]‘Hll.l[)()mlllllhlx KO poaAyHenTni
TTMT, m sran, XaparTepusyOIIHics CHCTOMATHUCCKIM HCCHe/0Ba~
HHEM OCTPOTO TOKCHYECKOTO HeicrBHs M orjaneninx d(derron or-
JICNILHEBIX MpeJCcTaBUTeseil 910 0GIMMPHON TPYIIILI MUKOTOKCHITON,

Toxcnaeckoe JeiicTBHEe MHUKPOCKOINYECKNX TIPHOOB-IPOYICHTOR,
AmMeHTapHble TOKCHKO3LL, O00YCIOBIEHHBIE TOpPakeHUEeM IHIIEeBLIX
HIPOAYKTOB B KOPMOB MUKDPOCKOIHYECKUME IPEOAMHI, HPOYIHPYIOIN-
mu TTMT, orHocaTcss k¥ mambolee pacmpocTpaHEHHBIM 1 patio Onn-
CAHHBIM MIKOTOKCIKO3aM Tel0OBeKa M CelbCKOX03AMCTBeHHbBIX JRIBOT-
ueix [Bopommm H. C., 1890; Ilaapuemckmit H. A., 1891; Capxu-
coB A. X., 1954; Bumait B. I1., 1977] (radm. 21).

TOKCHKO3 OT «HBAEOro Xjeha» — 3a00JeBAINE VEJIOBEKRA W M-
BOTHBIX, CBABAHHOE ¢ ynorpedienuemM SEPHOBLIX HPOJAYRTOR, 1HOpPa-
mennsix rpubamu Fusarium graminearum (F. roseum). Buepnuie

aTo sabonesanme mHadmomanu wa Janpaem Bocroxe B 1882 r. Mwmeror-
¢ cooOmeHNsa 0 cayyanx 3a00jeBaHUs B OTAeJbHBIE Tofsl B Vrammi,
@PI, Ulsemun, @uamrsapmr u @panmunm. K «ubamomy  xaeby»
YyYBCTBUTEJBHEI MHOTHE JKUBOTHBIE: JIOIIAJM, KPYHOHBII pOraTsii cKOT,
ceuEpl, cobaru. B 30-e rogsr 8 CIIIA m meroropsix crpaHax Empomni
OTMEYINCH MacCOBBIe 3a00JeBaHIs CBUHEI, BHI3BAHHBIE MOTpPeOIeHN-
eM AuMeHs, sapaskennoro F. graminearum.

VY plofieit KIMOHYECKas KapTiHa 3a00JeBaIlsl PasBUBAETCS BCKOpe
(ocie IpHeMa B NUOTY NPOAYKTOB (raasubiM obpasom xmeba), mpil-
I'OTOBJIEHHBIX U3 TOpaskennoro («mbamoro») sepua: uepes 30—060 mun
MOABAAIOTCS pBOTA, 00N B 00JacTm ROBOTA, [AHapes, BO3HHKAIOT
TYBCTBO CIa00CTH, TAMKECTH B KOHEYHOCTHAX, CKOBAHHOCTH IOXOJKIL.
Yepes jenn HacTymaeT COCTOsAHIE, TOXOjKee HA COCTOSHME TOCHe TA-
AEJOTO ONbAHEHUS: CHIBbHbIE rojoBHEIe Goum, romopokpysmenne, [Ipm
JAIUTeHHOM ITOTPeOJeHNN «HBAHOTO Xieba» y aiofleil mabmojaoTea
HCTOIeHIe, TOTePs 3PeHUA, SABIEHHs HADPYIUICHHs NCHXHKH. ¥ RH-
BOTHBIX XAPAKTePHBIMII CEMITOMAME OTPABIEHHSA ABIAIOTCA OTKa3 OT
ropma (ocobemHO y csumeit u monrajei), MOBLIIIEHHAS BO3OYAXMOCTE,
cMeHsOIascs caabocTpio, yruerenneM peduexrcoB. Y CBHHeH M co-
fak moser madmogarscs psora [Bopommm H. C., 1890; Ilampues-
cxkmit H. A., 1891; Caprucos A. X., 1954].

Axabadu-ToKCHKO3, mwiu 00Je3Hb, BbI3BAHHAA KPACHOI INIECEHBIO,
uepmopmyeckn, madmuas ¢ 1890 r., ormewaerca y Jiofieil M ceIbCKO-
xosgitcrBennsix usoranx B fAmormm [Ueno Y. et al., 1970; Ueno Y.,
1977; Yoshizawa T., 1983]. XaparxrepHas 0co0eHHOCTH 3TOT0 MUKO-
TOKCIKO03a — €TI0 IOABICHNE B TOABI, OTIHYAIOMIECS 00MILHBIME IO/~
ISME B mepuofx chopa yposkas sepHoBbhixX. [[okasamo, UTO TOKCHIECKH
CBOIICTBA 3epHA CBASAHBI ¢ ero mopaskemmem rpubavm F. nivale —
opoxynentom (ysapenona-X, HHBAJIEHONTA U JHANETHIHEBAIEHOJIA,
u F., graminearum — npo(ylieHTOM J|e30KCHHUBATEHONA U 3-aIeTHiI-
{HHBAJTCHOIA.

Y mioneit 2adoseBamye mMpPOTERAET MO THILY HUINEBOr0 OTPaBIeHNA:
wepes 1—2 9 mocie mpueMa 3arpsA3HEHHOR THINH IIOABIAIOTCA PBOTA,
GONM B JRKEBOTE, peske — jmapes, roiaoBHas 0oxb, 03u00. Cpepm xm-
BOTHBIX TYBCTBHTEJNHHBIMH K akafadm-TOKCHKO3Yy OKa3ajmch JOIIaj,
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KPYIHBIA POraTHIl CKOT, ORMILE, KOULI, IBITIIATA
(orras or xopma, psora, mwapos). Hopemko sabo-
NeBanue 3aKamIMBANOCH THORILIO JRABOTILX, |1pi
ayTONCHH IOTHOIINX JRABOTHEIX. OTMEUANN 110110
KPOBHE 1 KPOBOMBIHAHAA BO BHYTPEHHHX oOpra-
HaxX (JerKux, KAMIeTHHKE, TOMOBHOM MO3Te) 1 jie-
CTPYRTHBHEIE M3MEHEHWST KOCTHOIO MOZra. Araing
ciaydyaeB axababM-TORCHKOZa 1P BCIHLIIKE D100
zaboseBanua B 1RHKIX npedenrypax Huonmn n
1963 r. moxasai, 1T0 CMEPTHOCTL COCTABIAIA: CPO-
m saboxenmmx gonrajeit — 5%, wpynmoro pora-
roro cxora — 13,3%, esumeil, onen n won — 20—
21%, memaar — 36,8%. B cemepnnix  paitonax
Anommm, rpe axababm-TORCHKOZ BCTpEYaeTCH PE/i-
KO, B OT/I@JBHbLIE I'OJBI OTMEYANHE CAYIam TOKCHKO-
Ba y Jomajeil, CBABAHHBIE C BKIIYCHEEM B KOPM
HIeYXA DPA3IAYHBIX BHIOB 0000B W pPHCOBOIl CO-
TOMBI, TOpaskeHHBIX Trpmbamm popxa Fusarium.
[Ipn BeIACHEHWME BTHOJIOTEE TOTO 3ab0NeBaHIsT
nomazieit Onur Bermenen F. solani, mpomymmpyio-
it meocoranmon m T-2-tokema [Ueno Y. et al.,
1972].

Aimvenrapuas TOKCHIE KA azen ki
(ATA) — sabomesanme, Habuaiojapnieecs B OT/IeINb-
apie romer  (1932—1934, 1944—1945, a ramxe
1952, 1953 m 1955 rr.) ma reppuropum CCCP m
CBASAHHOE ¢ yHOTpeOJeHmeM B NHIIY IPOXYKTOB
nepepafoTKN Tepe3HMOBABIIEro 0/ CHEIOM 3epHA
(xe6, gememrm, Rawm I T. 1.). 3abodeBanne sSB-
AAeTCsH THINIIHEIM MIKOTOKCHKO30M — XapaKTeph-
BYeTCSA ONPeJeJeHHON OYar0BOCTHIO, CE30HHOCTHIO
(BecHA), HEPABHOMEPHOCTHIO BCHBIIEK B pPa3HBIe
rojisl, 6ECCIOPHBIM {O0KA3aTeIBCTBOM CBSSH ¢ YIOT-
pebeEmeM B3epHA, IOPAKEHHOTO MIKPOCKOIIHATE-
ckumn rpmbavm [Edpemon B. B., 1948; Caprn-
coB A. X., 1948, 1954]. Buepsrie caydam 2Toro
sabonesanms Osum ormedensr B 1932 r. 3 Hasax-
crage, zareM B 1933—1934 rr. B mexoropmx
paitogax Cmbmpm. Maccoesie Bensinrm ATA mve-
m Mecto B HeKoTophix paitonax CCCP (Openfypr-
cras obmacrb, cepepurii Hasaxcran) B xomme Be-
mkoit Orewecrenuoit Boitasr (1944—1945 rr.).
ITosnmee sabomeBaemocts ATA pesko cHE3MIACK,
XOTA eJHHWYHBIE CIyYam enie HaOJIJamI B Ceilb-
croit Mecrrocrm B 1952, 1953 m 1955 rr. [PyGnn-
mrreitn 10. U., 1960].

Brienrme B Kauecrse OCHOBHOTO CHMIITOMA
neitkomenmio, M. B. JlaBrigoscrmii eme B 1935 r.
OPeUIOMIT  JIsA  0003HAYeHHAA  9TOrO0  3a00-
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JCBANS TEPMUH (AJIMMEHTApHAS ANeHKUA», OJHAKO TEePBOHATAIBLHO
010 OBLIO Ha3BaNO «CENTHYECKON AaHIMHOI» — 110 OJHOMY W3 ero
cuMnToMop  (rumepevus u orednocrs Mmunpammn). A. X. Caprmcos
(1948, 1954), 10. . Py6mnmreiin (1948, 1960), B. B. Edpemos
(1948), B. M. Busaii (1947), II. T'. Ceprues (1945, 1946) m npyrme
COBETCKIIe yueHBle WM3YyUWIW HTHOIOTHIO, TATOTeHe3 M KIMHHUKY 3a-
Somepannsg, paspaboranm mephl ero npodmrakTHRE. BBUl0 yeTaHoB-
JAeHO, UTO «CEenTHYeCKas aHrmHay NpeCTaBiIsgeT coOO0N AIMMEHTAPHOSe
TouKReHUeckoe 3afonenanme, BhIBLIBAEMOe ynorpebieHnIeM B THILY TpO-
.'éyl(TOB 13 3€PHOBBIX KYJILTYD, TepesuMOBaBIINX B I10JIe TIOJ cHerom

3apaskeHHBIX MuKpockommueckmmm rpubamm  F. sporotrichiella
[Caprucos A. X., HRpamunma E. C., 1948]. B cumnromorommiexce
orpasienus (cragus I). npeoGrajanu seiaennsi 00IIero TOKCHKO3A
(cmabocern, megoMoramue, TOTHEBOCTL W Jp.), JuiAlEecs 00BMHAO B

TOUCHIE HOCKOMLKIS JHell nocke yrnorpedienus B 1y TOKCHIIHOTO
sepua, Crajtnsr 11 Xapageepusopaniacn peskoii neiikonenmneir; KIMHE-
TECKIE CHOMITOMEL 1pie 9roM e Onunn peipaskensl, Tak massiBaemas
«anrnnodio-roMopparnieckagy  erapus, cragua 111, oramwanacs mo-
SABAOIIOM arrnnnl (Karapaibioil, HeKPOTHIe CKOM WM IraHrPeHO3HOil),
KPoBOTEUENHiT, Tporpeccupyiomeii JelikomenmE (YNCAO JEHKOLUTOB

unorpga nagamo go 300—100 B 1 mex w mamme). Tameasie ciayganm
3abosieBaHMsA Ha ITON ¢TAjUN 3aKapuuBaanch aeranxbuo. Cragma 1V —
CTa/Is BOCCTAHOBIEHHs (eCa mpeKpamieH IpueM TOKCHYHOTO 3epHa
U HAYaTa Tepannd) HIN BOBMOJRHBIX OCIO/RHEHHH BIUIOTH JI0 JIETalXb-
Horo mcxona [Edpemos B. B., 1948; Caprucos A. X., 1954].

Hax ormewamoes, crajma I ATA xapakrepmsosanach pasBuTHeM
neiikonmenuyeckoro cumujpoma. IIpm nmaromoroasaToOMIIeCKOM MCCIeI0-
BAHMH TKaHeH OONBHBIX, YMepIIHX Ha JToi crajum 3aboneBanms,
nanbosnee XapakrepHbM ObpUI0 OOHApY/KeHHWe PE3KOro YrHeTeHAA B
KOCTHOM MO3re BCeX IHUTOINIACTHYECKAX I[IPONECCOB W HApyHIeHHs
pu(depeHIHPOBRE KiIeTOYHBIX 3ieMentos. Ha Gomee mospjmeir «am-
FHHO3HO-TEMOPPATMYECKOiT» CTaj U IPOUCXOMMIN OMYCTOUIEHITe KOCT-
1IOTO0 MO3Ta M IOYTH IOJHOE NpEKpaleHNe INIAaCTHIeCKHX IPOIeccoB
B MEeJOHAHON, muM(OUANOH I PEeTHKYIODHAOTeJIMATBHON THAHAX.
ABTOpBL mOJUEPKUBAIN, UTO HAOJIOJABIINECS B DTOH CTagUl HEKPO-
THUeCKHe H3MEHeHUs B Pa3iUIHBEIX OpPranax ABIMINCH ClHeJCTBIeM
viHeTenng (PyHROMOHANBHONE aKTHBHOCTH KPOBETBODHBEIX TKaHeIl.

HeobGxopuMo orMeTnTh, 9T0 BHIpasKeHHBIE NPH3HAKA TOKCHKO3a Ha-
OAIOKANNCH W Y HEKOTOPHIX CeNbCKOXO3ANCTBEHHBIX JRUBOTHBIX, KOTO-
pele morpeGasum KopMa, sapaskenmbie F. sporotrichiella. Toxcmros
NPOABIGNICA B BHJIe OCTPOr0 TOPAsKeHHA  RelyJ[0YHO-KHIIETHOTO
TpaKra, AmCTPO(HNM MapeHXMMATOSHEIX OPraHoB, TeMOpparmii m co-
npopoAtancs aeiikonenueii. ITpm aTQM YyBCTBUTEABHBIME K TOKCH-
geckomy feiicrsuio F. sporotrichiella owrasanmesr mnomrajm, CBHHBH,
RPYIHBIT poraTslii CKOT, HEKOTOpHIE Jpyrhe KBAaYHLIE H JOMAallHAA
aruna [Caprucos A. X., 1954].

Muorouncienusie nceae0Banns OBIIN TOCBANEHE H3YIEHHIO TOK-
cuvecKkoro neiictsus sepma, sapaskennoro F. sporotrichiella, ma pas-
JWTHEIX Ja00paTopHbIX JKUBOTHBIX. fIBleHnsa BRIpasKeHHOTO TOKCHKO03a
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PAABIBAANCE Y BCeX M3YUCHHLIX BUJOH 2RUBOZHIX, OAuaKko ToNbKo
Y oOKOmIeR 1 00e3ksH  YAAN0CH  BOCHPOMZBECTH  CHMITOMOKOMINICORE,
omuskniit ATA y soopeit. A, X, Capkucos m coanr. (1945) wunepnue
BOCHPONBBENN KIAHIYECKYO0 (reMopparmueckumit jmares 1 Hekpodn)
I remaronoraueckyio (deitkomenus, rpomboumronenua) wapruuny AlA
I DICIepUMenTe Ha KoIuKax. DTH JaHasle OBUIM BCKOpE MOJTBepiKie-
not 10, M. Pybounmreitn u JI. C. Jlace (1948) n ommirax ma obeans-

nax. JlamrensHoe cRapMampanme o0e3nsiaM  1poca,  SapaRenmnoro
I'. sporotrichiella, mpusojmmio x passurmio ATA, cosnajaiomeir ¢
RAPTHHON 3abojdeBanusa y JIOJACIH 10 OCHOBILIM KININIECKIM CIHMIT-
TOMaM H TOIHOCTBIO — [0 TeMATONOTHTECKIM 11 ATONOTOaATOM e~

cruv emmuroMaM. G pepspix JiHeil y ASHBOTHLIX HONWIICH PRoTa
I JiIapesi, IMO3J[Hee — sI3BLI M THOHHHYKOBBIO MOPAIKCII JIeCe, 110
reXHI Ha KOjKe JimIa, mojrosknsle remopparun. Hawnnasn ¢ 40-ro jun
BBIABJIAIM JeiiKOMeHMI0, arpaHyIo0IuT03, pe3sK0oe YMeHBIIeHHe MM 110J-
ioe oTcyTerBEe TPOMOOIUTOB, aHeMHIO. Y TOrHOmmX 00e3bA Ipu
ayToncHu o0HAPYRMBAIN BHYTPUMBIIIEUHbIE KPOBOMBIHAHIA, HEKPO-
360 MAHJAQJIUH, IIeYeHN, sI3BeHHbIe M3MEHEHNST RHUIIeTHHKA, amrasnio
KOCTHOTO MO3ra. Amanus HKCIePUMEHTATHHBIX IAHHBIX U KIMHIIYe-
CKEX HAOJIOACHHIT TO3BOJIMI C/IeJaTh BHIBOK O TOM, UTO MIKOTOKCHH,
npojaymmpyemsiit F. sporotrichiella, peitcrByer memocpejicTBeHHO Ha
KPOBETBOPHBLIE OPrambl, IIaBHBEIM 00pasoMm Ha Kocrusiii mosr [[lanei-
aosexmit 1. B., Keeruep A. T., 1935; Edpemon B. B., 1948; Pyoun-
nrreitn TO, M., 1948].

Brutn mpe/inpuuATEl MONLITRE BBIACHEHMA XHMHYECKOT IPHPOJIBI
TOKCHHOB, TpucyTCTByIomux B 3apaskennom F. sporotrichiella sepme
[Kperopuu B. JI. u ap., 1946; Mumycrua E. H. n ap., 1946; Omnd-
con JI. E., 1955]. Buepssie unmersii Tokenn puigeamt JI. E. Omudeon
(1957 , 1965) m3 mpoca, BapakKeHHOr0 TOKCHTEHHBIMH INTaMMaMm
F. sporotrichiella. Toxenn 6w massam cmopodysapuuaom. B paborax
JI. E. Oumndeona u coasr. (1971, 1972) moxasamo, uTO BBe/leHHE
RPHCTAITIMYECKOr0 npenapara crnopo@ysapuHaa pasimaInbiM BUIAM FKH-
BOTHBIX (MBIIIAM, KOIIKaM, KPOXMKAM, JATYIIKAM) TPABOAUT K GBICT-
POMY PAsBHTHIO TOKCHKO03a, aHAJOTHIHOTO TOKCHKO3Y, BOZHHKAIOIIEMY
npu cKapMausaumn sepua, sapaskenmnoro F. sporotrichiella, mam mpm
BBEJIeHNH DKeTpakTos droro sepua. Ilpm asroMm y Komex mocie BBejie-
uns cnopodysapmua B jpose, pasmoit 0,1 LDjgo, yxe ma 2-it jens
HOABIINCE cumMnToMbl, xapakrepusie muiss ATA. Cnopodysapun ora-
Aajica BBICOROTOKCMYHEIM coefmuenneM — ero LDso jurs Mprmeii mpu
BHYTPHOPIOIIMHHOM BBeJeHHH coctapaser 22,1 Mr/Kr; yBeamdeHue
10361 1o 25—30 Mr/Kr npEBOAMIIO K rubesd BceX JRHBOTHBIX B Tede-
nwe mepsbix 4—6 v, Kpoauku norubamm B tevennme 30—60 mum mpn
PUYTPHABEHHOM BBEJIeHUH BCETO O MI/KT.

B 1o ke Bpemsa mpm H3yUYeHNMH cOCTABA MUKOTOKCHHOB, IpPOJYIH-
pyembix pasamunsiMm Imrammamm F. sporotrichiella, Brrgememusivm
13 PasHBIX HCTOYHUKOB B pasmbie rofnl (Braiouas 1952 m 1953 rr.,
korga Oswim sapermcrpuposansl cayuam ATA), ycramosieno, 4To
OOJBIMUHCTBO TITAMMOB MPOAYIMPOBAIO NPEAMYIIECTBEHHO TOJBKO
apa mukorokcmua, T-2- m HT-2-roxkcumsr, m B He3HAUYNTENBHEIX KO-
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JMYECTBAX HEOCOIAHWON, AleTHIHEOCOTAHMON, AHANETOKCHCKHPICHOJ
[Bumait B. U. m ap., 1983; Tyrenssam B. A. m nmp., 19846]. Nasimm
CIIOBAMH, WCCIeOBAMIIBIe INTaMMEI mpopaymuposaim Tomsko TTMT.
Cpeant TOKCHHOB He YHaloch HATH COCAMHEHMS, aHAJIOTMIHBIE MM
Gnmskme mo crpykrype ommcaumomy JI. E. Ommdcomom cmopodysa-
pUIY, OTHOCALIEMYycs K creposaM. TeM He MeHee HeIb3si IMOJTHOCTHIO
UCKJIIOUATE BO3MOKHOCTH HOTEPH ILIHM M3MEHEHHS TOKCHHOIPOLYIIH-
pylomux cpoitcts m3oisaros F. sporotrichiella sa raxoit sHaIMTEIBHDII
uepno Bpemenu, kak 25—30 Jser, ROTOPHIA IIpOIIe] CO BPeMEHH II0-
AYYeHUS HTHX M30JATOB M NEPBOHATAJLHOTO M3YIEHHS TPOAYIEpYe-
MBIX MMH TOKCHHOB. B HacTosmlee BpeMs HAKOINIEHBI T0CTATOTHO
yOenuTeNbHEIE JIOKA3aTeJbCTBA B IOAB3Y TOTO, UTO TOKCHHOOOPA3yIo-
nias cmoco0HOCTh, KaYeCTBeHHBIM I KOJIHIeCTBeHHEIN COCTAB MAKOTOK-
CUHOB, INPOAYIMPYEMLIX JTHM BHJOM MHKPOCKOMIYECKIX TIPHOOB
B 3HAUMTENLHON CTENeHI ONpPeiesaiorcs COCTOSHIeM DKOJIOTAIECKOIT
CPeILl 1 cOMeTAeM Bosleiictyiomus (harroposn.

CooporpuxnesoToKenikosnt, odycuosaennse ynorpebiennem B Ka-
YeCTBe KOPMA HOPeSHMOBABLICTO 110, CHErOM 3€pHA, MOPa’KeHHOTO
I'. sporotrichiolla, serpevannes, Kak yie OTMEYAJ0Ch, H Y CEJIbCKO-
KOBHCIRONIBIX AKABOTHLIX, MHOrOYHCIGHHEIMI IOCHeIYIOI[EMA HC-
CHCIOBARITAME 1I0KA3aHo, 910 OOJNBIIHHCTBO JAOMAIIHIX JRABOTHBEIX N
urHisl (0COGeHHO MOMOBIX W GepeMeHHBIX) TYBCTBHTEJALHO K JeifcT-
BHI0 Tokcmueckumx Merabomnros F. sporotrichiella. Rapruma orpas-
HeHHS XapaRTepH3yerTcs pasBHTHEM HEKPO30B CJH3HCTOIT 000m0uKn
POTOBOIT IIONOCTA M M3HASBICHMIT, TPEIITHAMI ROKA TV, 0TCYTCTBIEM
anmeTnTa, ydYamleHUeM IyJbca M JBIXQHNd, HapyIIeHNeM KOoOpIHHA-
O JIBIGKeHI, MHOTJAa TOABISIIOTCS CYA0POTH, Mape3sl 3aJHHX KO-
neunocreit. [Ipm momocrprix opMax TOKCHKO30B 0TMEUAIOT CHUKEHIE
UPABECOB, HApYIIenne (DYHRIMIT 7KeJyT0YHO-KHIIETHOI0 TpaKTa, Jic-
JarTepuossl, ocaaldiaenne W OTCYTCTBAe 3aUETHHIX pedaercos, pas-
BATIE JeiiKOMeHn, YMeHbUIeHNe HMMYHOPEaKTHBHOCTIL. Y JIOHHEIX
KOPOB CHUZKAETCS CEKpeIa MOJOKA, a Y ITHI[ — SHIeHOCKOCTh, Y 1o~
rHOIIAX JRUBOTHBIX 00HAPY/KUBAIOT reMOpPparnyeckue TacTPuTHL M KO-
MNTEL, KPOBOMBJIMAHIA I HeKPO3Ll mapenxuMarosunix opranos [Da-
neesa JI. M. m nmp., 1969; Hypmamos M. A., 1972; Jlanmemuc IO. B.,
1974; Tumrxosa H. C., 1974; Joaropmszos M. X., 1975; Pyxus-
na B. B., 1982; Pyxnana B. B. u gp., 1982].

AHaJorHuny0 RaprHHy TOKCHKO3a HAOMIOMAIN y Jomajeii, cBH-
Leil 1 JoMampeil mTHOEl B lamajie mpH BRIIOYEHAN B HX KOPM 3a-
IIeCHEBEJIOro saMens, cojepssamero 1-2-tokcum [Puls R., Green-
way J., 1976]. B BeauroOpurannm 3aniecHeBeasli AuMeHb GBI MpH-
AMHOIT  3a00JeBAHUA KOPOB, XapaKkTepPH3YIOIIETOCT TeMOppPaTHAMH,
ameMmueil, jeiikonuronenneii, komusMu usmenenmamit  [Dyson D.,
Reed J., 1977]. B ®PI' madémofaam cayual TOKCHKO3a y CBILHEIl,
ROpOB, momajeit 8 mepuo; 1977—1981 rr. Ilpm srom B KoMmomeHTax
KopMa (KyKypyse, gumeHne, oBce) Opurm o0HApy:ReHB! T-2-TOKCHH,
AMAalleTORCHCKUPIeHoJ T HupadeHod. OCHOBHBIE KINMHHYECKHe CHMII-
TOMEI 3a00JI€BAHAA: OTKA3 OT KOPMa, & y CBHHEIl M pPBOTa, JAXOpAJKa,
ONlBIIIKA, HapyLIeHNe (QYHKIMOHNPOBAHASA CepAeYHO-COCYINCTOH CHC-
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roanr [Gedek B., Bauer J., 19831, Tlo pamnmm G, Cirvilli (1983),
i Mraom cayvsam aqMMEHTAPHBIX TOKCHKOSOB, CHASALIGLIO ¢ HOPAIKe-
nienm kopmos F. tricinctum (F. sporotrichiella) maburopasnn y enmneii,
IPYIIIOT0 poraToro ckora ® joMmaitaeil sl OCHOBHBIE CHMIITOMEL:
jpytienrme QYHKIIE eIy 0THO-KAMIETHOT0 TpaKkTa, TeMopparnm u
Me/yIKe, KUMI@YHAKe W IOYKaX; y CBHHEH — OTKA3 0T KOpMa I pBO-
. B wopmax y sabomesmmx skumsorasix obmapymcusann T-2-roxen,
JMATIETOKCHCKEPIEHON X HUBAJIEHOI. »

ToKCHKOBEL, ¢BA3AAHBIE ¢ BAMECHEBEJNON KyRypysoil, nerpevaro-
mmecss B menrpaubnoit wacrn CIITA m waecro saganunpaonimecs ru-
{(1eIBI0  CeMBCKOXO3AMCTBOHUBIX JRIBOTHLIX, TAKIE OTHOCHATCH 1K TH-
nmIHEM  (pysaprororcnrosam. Bennimsn ToRenKkoga ¢ pLcoKoi Jjio-
raapHoCTRI0 orMedanmes B 1962, 1964, 1965, 1970 u 1972 rr. Ocnon-
[Tble CHMIITOMBI 32007eBaHIA: OTKA3 OT KOpPMa, HOTEPsI MACCHl TeJa,
KPOBL B RKajie, pPaspUTHe IeMOPPArMIECKOro CHHApPOMa (KPOBOMBJIM-
HIL B JREJNYJIKe, RUINICTHUKe, cepjle, JEerKHX, IOYKax M JIPYyTHX I1a-
perxumaTosubix opramax) [Smalley E., Strong F., 1974; Vesonder R.,
1983]. B ommom W3 THNMYHLIX CIyYaeB, HMEBIIAM MECTO B INTATE
Bucroncun snmoit 1970—1971 rr., 3a 5 Mec B craje JOIHEIX KOpOB
poruomo 209 swwmsormeix. R. Vesonder (1983) momwepkmsaer, 410
nonodmusle Tokemko3nl ormedanuch B CIIA eme s 1916 r. y cemmeit
npn ymorpebaennn mopaskennoii rpubavm Fusarium kyrypyssr.

Tlpn mayuenmnm mPAYUHB TOKCHKO30B, CBABAHHBIX ¢ 3arecHene-
n0it KyRypysoit, 6nin meitenen mramm F. tricinctum, mpojyumpyio-
ngmit T-2-ToKCHHE W cfielad BHIBOJ O TOM, UTO MMEHHO DTOT MHKOTOK-
CHH ABIAETCS dTHONOTTIecKHM (akTopom Tokcmkosos [Hsu I. et al,
1972]. Tlosnuee, napany ¢ T-2-roxcmmoMm Obitm obGHApYReHEI Jmare-
TOKCHCKUPTIEHON ¥ JIe30KCHHHBAIEHON (WiM BOMHTOKCHH), BoMHTOK-
cun 6pm epuucrsennmiM n3 TTMT, seiasrennsix B ofpasimax KyKy-
PY3EI W HEKOTOPHIX JPYTHX Kopmos, uccaeposammbix B 1972, 1975,
1977, 1978 m 1979 rr. B pasmmunsix mrarax CIITA B cpasm ¢ Toxcn-
KO3aMH y CeJILCKOXO3SICTBeHHBIX JRUBOTHBIX, OCHOBHBIME CHMIITOMA-
MI KOTOPBIX OBIIM TNIOXas TI0elaeMOCTh KOpMa, CHUReHHe TPUBECOB,
pBOTa M jmapes, Ho Oes mpusmakos remopparuii. Ilpm srcmepmumen-
TaIBHBIX MCCAE0BAHUAX TPH BBeJeHHN 4HCTOr0 T-2-TOKCHHA BHYTDH
AU y KOpPOB, HI ¥ OBEI[ HE y/lall0ch BOCIPOH3BECTH THIMYHYIO KapTH-
HY TOKCHKo3a ¢ remopparmueckmm cmujgpomom [Weaver G. et al.,
1978, 1980]. B 7o ke Bpems, ecanm T-2-TOKCHH BBOJMJIM BHYTPHAMBI-
NIeTHO WM BHYTPHBEHHO, TO B JKEIYA0YHO-KAMIETHOM TPaKTe, Me3eH-
TEPHANBHBIX JuM(pATHIECKAX y3jiaxX U dNUKapae o0HApy:KUBAIICH
wposomammsiaa [Kosuri N. et al., 1970]. Cpasausas KINHEKY mpH-
ponHEBIX (Yy3apHOTORCUKO30B U HKCIePAMEHTANBHEIX T-2- I Juamnerox-
cacrupreHon-mMukorokcukosos, C. Mirocha (1980, 1983) mnpenmono-
JRII BO3MOJKHOCTH CYIECTBOBAHUA HEeWACHTH(PHUIUPOBAHHOIO IOKA
KOMIOHeHTa (Dy3apHOTOKCHHOB, OTBETCTBEHHOTO 3a pPasBHTHe TIeMOp-
parmwaecKoro CHHAPOMA.

CraxnboTpHOTOKCHKO3 — MHKOTOKCHKO3, BCTPEYAIOIIMIICA y JOma-
Aeilf, KDymHOTO pOTaToro CKOTA H JPYTUX BHJOB JRUBOTHBIX M BHISHI-
BAEMBI KOPMaMH, MOpa’keHHBIME TOKCHTEHHBIME ImTammamu Stachy-
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botrys alternans (S. atra) [[Ipo6orsro B. T'., 1946; Caprmcos A. X.,
1954; Bunait B. W, IMugommmaro H. M., 1970; Rodrick J., Eppley R.,
1974]. llepspie cayvam sabonesammsa Opumn ommcamel B 1931 r. y
Jdomajeir ma YKpaumue, B0 0co0eHHO IIMPOKOE €ro pacmpoCTpaHEHINe
nabmoganocs B 1937—1938 rr. drmomormueckass poxs S. alternans
r sabomesanuu Jjomrajeit 6pma yeranmopnena B. I'. Jlpoborsko ¢ co-
TpyAnnkamu, Himamyeckas KaprHHa XapaKTepH30BAJACh TAMKEIBIMU
HEKPOTHYECKIMH H3MEHeHHAMHA CJIH3UCTON 000J0YKE POTOBOIL IIOJOCTH
u 1y0, 0TeKOM, YacTO pasBUTHEM PHHUTOB W rumepcainmsBanmm. Ilossxe
HPHCOeIHHAINCH TIOPAKeHHES JReJIY0THO-KANIEYHOTO TPaKTa, reMoppa-
yavecKkuii mares, TPOMOOLUTONEHIS ¥ JeiKONeHHA. B TARENBIX CIy-
TagaxX oTMedasHch ociabienne cepAeYHO-COCYAHCTOH JIeATeNbHOCTH,
Hapacramme TpPOMOOUMTONEHNN U JeiKOMEHWH; PE3KO CHERAJIACh
cBEPTLIBAEMOCTE KpoBu u skuporHoe mornbamo., Hambomee Xxapawrep-
HBEIMIL IHATOJOrOAnaTOMIYeCKIMIT HAMEHeHaM I npn cmxnﬁorpnorou-
CHEO3e OB MIOZROCTBOIILIO KPOBOMSIMSHNIS, HeKPOTHIECKAE W3h-
ABBACTMA  DIOTIRI, MU, JI6ceT, JKely/ika, KAINIETHHKA, 09arm

HeKPO3a 11 KPOROUSANIUIS B IIeYeHd, JeCTPYKTHBHBIE W3MEHEHMs
roeroro  mMosra,  CraxnborpuroroKCHKO3RI HEpPeKo BCTPEYAIOTCsS Y
KPYHHOIO pOraroro cKkora, Jaue XapakTepHusyIOTCS PasBUTHEM OTEKOB,

qeM 1erposos; madiiojiaeTcs ObICTPOe M pe3Koe CHIZREHHE CeKpeljny
MOJIORA.

Benpimem craxnGoTpHOTOKCHKO8a Y J0mIajieil, KPYmHOTO POraToro
cKOoTa, CBHHeHl m peske y omern mepmopmieckm (B 1929, 1947, 1968,
1973, 1975 m 1982 rr.) mabmoganuce B Beurpum, HEKOTOPHIX paiio-
nax IOrocnasmu, Boarapnn, Pymsmun, Oumaaagun, Uagme [Bhat R.,
Tulpule P., 1983; Harrach B. et al., 1983; Hintikka E.-L., 1983;
Pepeljnjak S., 1983; Szathmary C., 1983]. CmepTHOCTH REBOTHBIX
npun aTom B OrenbHbIX caydaax pocruraga 50%. Craxuborpmorox-
curo3, madmonapmmiica B 1977 r. 8 I0AP y osem, ObuI eJuHCTBEH-
HLIM cJlyvaeM MOROTOKcmKo3a, casamuoro ¢ TTMT, B arom permome
[Kriek N., Marasas W., 1983]. Vnorsa B Kopmax BBIABJIAJM CaTpa-
TOKCIHDI.

HeoOxoumo ormMeruTh, Y10 CIyvyam pecHEpATOPHBIX CTaXWOOTPHO-
TOKCHKO30B HAOIIOJIAMNCh B Yy JIO/eil, MMeBIIAX KOHTAKT C IIOpazKeH-
usiMm S. alternans KopMaMu MIH I@JNIIOJI030COJEPRAITAM CHIPbeM
[Bmrair B. 1., Hupommmuro H. M., 1970; OZegovic L. et al., 1971].
Tlpu srom orMeuasoch pasjpaskeHume CIU3UCTHIX 000J0YEK Ia3, HO-
COBOIl W POTOBOIT TOJOCTEll, 3eBa, OpOHXOB (HMHOrJA ¢ KPOBOTeYeHMs-
M) T KOJKH.

JlenipooXHOTOKCHEO3 — MIKOTOKCHKO3, BIePBRIE ONMCAHHBIL Y
sromaygeit B 1937 r. na Yrpanne [Caprucos A. X., 1954]. 13 rpyomnix
KopMOB, sBuBIIAXCA upudunoit 3abomesanms, H. M. Ilmponamuro u
B. WM. Buapait (1947) Bwigesmnnm padee me ommcanHBli rpub, momy-
wynpmmii nassane Dendrodochium toxicum Pid. et Bil. 3a6onesanue
nabaolanocs raaBubiM 00pasoM B IEpPHOJl 3UMHE-BECEHHEero CTOIMIO0-
BOTO cOfep/Ramms JIOlIajieil M XapaKTepH30BaJOCh MOJHHEHOCHBIM,
5Fa¢eT10 0eCCHMITOMHEBIM PassuTHeM ¥ THOENbI0 B TeYeHHe CYTOK IOCIe
1oelanms TOKcHIHOro Kopma. Ilpeobiajamn spieHna HapylIIeHHS cep-
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JOUNOi esaTeabroeTn — raxurapiis oo apiwesmist, Harvonoroanarosi-
NeCKas  KaprTHHA XapaKTepU30BAJACh BBLIPAMKEHHBIM  1OJHOKDOBIEM
OpPramoB M TKAHEH TPYAHON KIETKM, KPOBOMBIMANIAMN B MBIIIAX,
jorkux m Opomxax, B TO BpeMs Kak opramsl OpIomrHoit momocern Onuimn
ACMIYHBIME; B HapeUXHMaTO3HEIX OPraHAX M3MeHEHHs me o0Hapy-
mupamues [Caprucos A. X., 1954]. K roremueckomy peiicrsmio D. to-
Xicum YyBCTBHUTEJBHBI OBIBI M KYpPBI, 4 TaKAe MHOrHe Jaboparopinie
musorusie [Bummait B. W., ITupommmako H. M., 1970]. Mz roxenren-
npix mraMMoB D. toxicum OBLT BBIJIENEH DA TOKCHIHBIX COC/IHE-
i — JeHAPOAOXTHOB, KOTOpPHIE ¥ JabopaTOPHBIX JKABOTHBIX BLIHI-
Banm oTpaBleHNe, 10 KIMHHYECKOH CHMITOMATHKEG HAIOMIHAIONECO
JengpogoxnoTokenkos yomagneit. LDgy jursn munmeir papunposasa or
2.5 no 7,2, nus Kpoamkos cocrapiana 1,5, s MOPCKHMX CBUIOK —
9.4, a mas wxpeic — 11,1 mr/kr. U3 kyasryper asyx mrammop D. to-
xicum peieamim takke peppykapua A m popmaun A [[Tamosmmsn-
o K. II., Boposror A. B., 1977]. Caeayer mojguepKuyTh, U4T0 Y JI0-
neii, 3aHATHIX mepepaboTKOIl XJomKa-ceIpia, mopazkenuoro D). toxi-
cum, HabMIOAaINCh KaTapalibHble KONBIOHKTIBATEL I TOPAJKeHIe KOKN
JIa.

Yposcras (Hanmmua — Bera) Gosesns — pujemMmueckoe sabonesa-
nme, XapakTepuayIolleecs NOpaKeHueM KOCTHO-CYCTaBHOIl CHCTeMEI,
HesicHONl arHojoruu. Bmepspie omo Opuwio ormeveno B Sabaitkanbe
Cpelu HaceJeHHA JOAMOBI pekm Yposa m onmcano B 1849 r.
1. M. IOpencknm. 3nmaunTenpHbli BRIAX B H3ydenume HToro sabose-
panms cjenamr B Koune 19-ro — mavane 20-ro Bera pyccKue ydeHbIe
H. 1. Ramun n E. B. Bex [Pyounmreiin 0. I1., 1953, 1960]. Bo-
I€3Hb Pa3sBUBAGTCH Y JleTeil JOUIKOALHOrO M IIKOJBHOrO BO3pacra I
[POABJIAETCA TJIABHBIM 00pa3oM B YKOPOUYEHUH JUIHHHBIX TPYyOIATHIX
Kocreii, yrojueHus u JlepopManEm CyCTaBOB, PasBUTHH CrEbaTeib-
HBLIX KoHTpaKryp u arpodmu meimn. Ha pammnx cragusx orMedaioTcs
olmee mejoMoranme, ciadbocTh, GpICTpas yTOMIAEMOCTh, MHOTAA 00H
B cycrasax. He yjpanoch BHIABUTE KaKux-mubo cnemu@UIecKnx CHMII-
TOMOB WM M3MEeHEeHMIt TIeMaTOJOrMYeCKHX IoKasareleil, I03BOJIAI0-
L{HX JMarHocTHpoBaTk (0Je3Hh B ee HavadbHoi cragum. Teuenme
sabojieBalMs XpPOHUMYECKOE BILIOTH JI0 OKOHUAHMA pOCTA CKeJera.

dujleMuUecke ovuarm yposckoit Ooxesnm obmapyxkenst 8 CCCP
B 3abaiikanee m ma [laaxsnem Bocroke, orfenbusie ciaydam — B paito-
nax Mpryrera, Boaorojcroit, Ilckoseroit m Jlemmurpajcroit oGmac-
ax. Ilnpoko pacnpocrpameno sro szabomesaume B IOmmoit Hopee n
ma cesepe Huras, ommcans: orpensnsie cayuan B Ulsenmn w Hupmep-
maupax [Py6uamreitn 10. W., 1960].

B nponecce m3ydennsa dTHOJOTHHE YPOBCKOHl 00JIe3HH BEIIBATANOCH
HeCKONbKO THMOTe3, Cpejll KOTOPHIX HAMOOMbIIee pacrpocTpaHeHue
HONyYWia THOOTE3a O BeAylleil pPOJXM HEJ0CTATOYHOCTH KaJbIUA B
MUTHEBON BOJe W NHUIIEBHIX NPOAYKTAX B SHAEMHYHBIX MO ATOMY 3a-
Oonesanmio permonax [leoprmesckmit A. II., 1952; Temrep T'. M.
u ap., 1954]. Opmaro [0 HacroAuero BpeMeHH HTH HPEANONOKeHHS
orcmepumerTanbuo me jokasamsl. @, II. Ceprmesckmit mpesmomorxm,
UTO DTHOJOrHYECKYI0 pPOIb B PA3BHTHH YPOBCKOIL- 00E3HE WUrpaoT
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MuKROTOKCHEBL. 910 TojrBepirAeno padoramm I0. I. PyOmmmreitm.
13 sepua, orobpammoro B ovarax Gomesnu, OBLIE BBIEIEHBI TOKCIH-
ueckme mramMel F. sporotrichiella var. poae, Koropbie nmpum BEejeHER
pacTymmM KphicaM H cofaKaM BBIBRIBAIE XapaKTepHBIE IS DTOrO
aaboseBanis CUMITOMBI: [10JHOE IpPeKpallenne HHXOHAPAILHOTO Poc-
Ta TpyduaTnix KocTeil y Rpeic, yTOJIeHAe SNH(QU30B, MCKPUBIEHIE
(IeueBbx 1 Oe/lpeHHLIX KOCTeil, YKOpPOYeHHMe KOCTEH NepeIHux KO-
peanocreit y codar [Pyoummreitm I0. M., 1953]. Ha ocmosauum mo-
AYUYeHHBIX Pe3yibTaToB OLLI c/lelaH BBIBOJ O TOM, UTO B DHIEMITHBIX
paifoax cpexm Toxcmrenubix mrrammos F. sporotrichiella cymecrsy-
10T PASHOBHJILOCTH, NPOAYIUPYIOMAe HeHAeHTH(HUINPOBAHHLE TOKCH-
}iBI, KOTOpPble obiajamT H30MpaTeabHoil ¢cnocoOHOCTHI0 HAPYIIaTh M-
fepanbHbIl 00MeH, poct u passurme kocrmoit TRamm. H. B. ITepreinn
(1960), mayuapmmuit MuEKO(IOPY BePHOBEHIX MPOJYKTOB B 0Yarax ypoB-
croit Oosesnn, ormeuan, uro mwrammir I sporotrichiella, cmocobnsie

BRIBBIBATE  OCTOOANCTPONNI0,  BETPEYAIOTEST  POAKO M, II0-BHIAMOMY,
TONLKO B BOCTOUnoM dabaiikanne, I comanmennio, sTH HccIeTOBaHNA
e HPOAGIIZIRAIOTCH 1A coBpeMeniomM MeTOoinvYecKOM ypoBHE H 0 Ha-
CTOAIOTO BPOMEITIT DTHOJOIHST YPOBCKOM O0Je3HM He YCTAHOBIEHA.

Taruy obpasom, npu paceMOTPeHHN KIMHITECKOR KAPTHHBL MHKO-
TOKCHROIOB, BLI3LIBAEMBIX MHKPOCKOIHYECKIME IPHOAMI-IPOAYIeHTa -
v TTMT, M0/KHO BBIIEAUTH CIIeIyIOINiHe Hamdodee TacTO BCTPEUAIO-
IWeCs CHMITOMBI: OTCYTCTBHE AampeTHTa, OTKAa3 oT KopMa, pBOTa;
pasBUTHe TeMOPPArMYECKOro CHHAPOMA; Hapymenme (QyHRImT rRemry-
JIOYHO-KHIIEYHOro TpakTa; jAepMarorokcmieckmit sdgerr (Bocmayir-
TeIBHBIe W3MEHEHUs, OTEKN, HEKPO3Hl); JeHKOmeHHsd, TPOMOOIHTOIe-
WA, QHEMEs, B YaCTHOCTH, IPH IOJOCTPOM M XPOHHYECKOM TeTeHMH
TOKCHK03a; BHIpAsKEHIIble JIeCTPYKTUBHEIE WM3MEHEHHsT KPOBETBOPHBIX
M EMMYHOKOMIETEHTHBEIX OPraHoB. OTOT CHMITOMOKOMILIEKC € TOM
WA MHOH CTENeHLI0 ITOJHOTH OBII BOCOPOM3BE/eH IPH MCHOJb30Ba-
nmm orfeabusix TTMT B 9KcnepmMeHTaX Ha CEIBCKOXO03AiCTBEHHBIX
u 1a60paTOPHBIX RHBOTHBIX.

Ilpn amanmze roxcmumocrn Hexkoropsix TTMT mra memmeir BeI-
apieno, uro Tokennel THma C ABIAIOTCA CAMBIMHI TOKCHYHBIMHE, & CO-
ofmHeHNa Tuma 1), OCHOBHOI IpeICTaBUTENb — KPOTOIHH, MalJOTOK-
cwamsr (rabm. 22). Ilpocuemmsaercss m ompejielleHHAsA B3aABHCHMOCTD
TOKCHYECKHX CBOMCTB OT CTPYKTYPHBIX OcoOeHHOCTeii GOKOBOil memm:
[-2-rorcmu 3maumrensEo Goxee Tokcmaen, wem HT-2-roxcmm (4-7e3-
amermy T-2-torcmn); gysapenon-X (4-aueTmnEumBaIeHox) Golee TOK-
CMYeH, YeM HABAJEHON; S8-aleTHIHEOCONAHHON 3HAYHTENLHO TOKCHT-
mee meocomammona (LDsp /i IBIUIAT COOTBETCTBEHHO 3,22 W
24,87 mr/r). Cymecrsennoe BIUsHHe Ha OMOIOTMYECKYI0 aKTHBHOCTH
TTMT oxassiBalor u samemenuag mpu C-15: TpEXoJepMAH A TPHXO-
ePMOJ ABJAIOTCA TPAKTAYECKH HOTOKCHYHBIME coepmmenmamm. Oxa-
32JI0Ch, YTO HEe CYIIECTBYET Pe3K0 BHIPAYKEHHBIX BUIOBBIX OTJIMYMII B
qyBCTBHTOALHOCTH JREBOTHEIX, Hampumep, k T-2-roxcmmy: LDsy mpm
pasumaHEIX cnocofax BBEJEHHs IS CBUHEH, MODCKHX CBHHOK, KpHIC,
MBIOIeH, NBILIAT, pamy:kHOil (opeam m Kyp HAXONHTCA B Ipeaeixax
1,21—6,27 mr/er. Vckmouenme COCTABIAIOT KOUIKH, A KOTOPBIX
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Tabuuwma 22 Jnavenus LDy, mpuxoreqenonny MuKOTORCHon s Mumei
IPH Pas/yuunIX enocobax puepemnn *

< g
LDgg, Mr na 1 xr maccn renn
Tun TTMT MurKoTOKCHH
BHYTPH O pIOmMHNO | BHYTPB
A T-2-ToKCHH 5,2 6,7
HT-2-roxcun 9,2 12,7
T-2-rpnox 68,0 -
JuaneToKCACKUPIeno 23,0 —
Heocomxanmon 14,5 27,0
B Husaxenoux 4,1 .
Dyszapenon-X 3.4 4,5
HaneTHIHABAJIEHOI 9,6 -
JIe30KCHIHBATCHON 70,0 46,0
3-ALeTHAIe30KCAHABAJIC-
HOJX 49,0
TpuxoTenuH Boxee 250 =
C Popuyna A 0,5 —
Beppyrapna A 0,5 —
Beppyrapnn B 7,0 -
Beppyrapum J 0,5 =2
Carpatokcun H 2,6 7,0
D Hporomua Boxee 500 —

* ITo JIlepunwoit A, B. u up, (1985), Mirocha C, (1979), Hintikka E. (1983), Ueno Y.
(1983, 1984).

LDso T-2-rokcmua mpH NOAKOKHOM BBEJGHHH COCTABIAET BCETO
0,5 mr/xr [Mirocha C., 1979].

Hax ye ormewanoch, 0TKas 0T KOpMa ¥ PBOTA ABIAIOTCA IOCTO-
SHHBIMH CAMITOMAME (Hy3aPHOTOKCHKO30B CEIbCKOX03ANCTBEHHBIX FRH-
BOTHBIX, & TaK/Ke OJKCHePUMEHTAIBHBIX TOKCHKO30B, BHI3BIBAEMBIX
TTMT. Ounm ocobenno BIpa’keHBl y CBUHEIl, YTAT, KOIEK, COOakK,
obespsin. ¥ CBHHeil STH CHMITOMBI BBIABIAIOTCA TIPH KOHIEHTPAIAH
nesokcnuuBajenosa, pasuoi 1 Mr ma 1 wr xopma; T-2-roxcmma —10,
a namaneroxcuckmpnernona 4 mr ma 1 Kr xopma [Forsyth D. et al.,
1977; Vesonder R. et al.,, 1977; Schweighard H., Schuh M., 1981].
Y cobak ppora malmiofgaercsa HPH KOHIEHTPAIUN JIe30KCHHHBATIEHO-
na, pasmoir 0,1, a y yrar— 10,5—13,5 mr ma 1 xr xopma. Psora
ABJIAETCA OJHUM U3 OCHOBHEIX CHMIITOMOB HHTOKCHKAnum (hysapeHo-
11oM-X. y MOPCKHX CBWHOK, KOIIeR, meimiAr, yrar u csmmeit [Ueno Y.
et al., 1971]. Y. Matsuoka u coasr. (1979) B ommrax mHa coGakax
NOKa3aJy, 4T0 Ipe/IBAPUTEIBHOe BBe/ICHNE RUBOTHEIM METOKJIOIMpaMMA-
la MIM aMHAHO3WHA IONHOCTHIO UPEJOTBPAINAlOT PBOTHOE JeHCTBHe
¢dysapenona-X. Ilpeamoxarator, uro TTMT crmmyampyior rpurrep-
nble B0HBI MPOJIOITOBATOTO MO3TA, TEM CAMBIM BEIBHIBAS DPBOTY.

Ilprn TpuxoTEHEHOBEIX MHKOTOKCHKO3aX BEIABJIAIOTCA H JpYTHE
npusHakm nmopaskenms IJHC. Hampmmep, y Mpnmeii, Kpsic, Komiex,
CBHHeN, TexsT HAGMIONA0TCA HAPYIIEHHs KOODAUHALWHA [(BUKeHHA #
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Hapesn sajiuux Komeumocreii mpu Beefiennm T-2-toxcmua; y oBel —
TpeMop, ocaabieHEe TAKTHILHON M 00eBON YyBCTBHTENbHOCTH, aTakK-
CUA W UacTHUHAA [OTEPS 3PEHHs; Y LBINIAT — HeHOPMAJIbHOE I10J0-
denne Kpuuibes, ocrabmenwe pedaexcos, cymoporm [Pyxuama B. B.
n ap., 1982; Pyxasapa B. B., 1983; Weaver G. et al., 1978, 1980;
Chi M. et al., 1981, n jnp.l. Ocrpoe orpasienmue maeTOKCHCKUpIE-
HOJOM Yy CBHHEIl TakyKe BBLI3HIBAJO MApe3bl 3ajJHUX KOHEUHOCTeIl,
a BBejlenyie (pyzapenona-X MblIaM IPHBOJHIO K HapPYLMIEHHIO KOOpP-
AMHATAN JIBUZRE HHIT.

OjuiM U3 XapakTepHLIX CHMIITOMOB OCTPOT0 TOKCHYECKOTO Jlei-
g T-2-tokenmma, Jlesokenmnmpaszenona u (ysapenoHa-X sABIAETCA
jmapes, KOTOpag HOCTOSHHO BBISIBJISETCSA y KpbIC, MBIIIEIl, KOIIEK,
KPOJIKOB, IBIIAT, OBell, Kpynnoro poratoro ckora [Pyxmana B. B.
i p., 1982; Kpasueuxo JI. B. u ap., 1983a; Ueno Y., 1977; Gent-

ry P., Cooper M., 1981]. B meenejiopannsix na Kpoicax I0KasaHo,
PO OO N3 BOAMOZSILIY  HPHYHIL  JIHapen,  pasBuBaloINeiics mph
peiicrnun pyaapenona- X, sABIIETCH MOBBIIEHAe IPOHAIAEMOCTH Kie-
TOUNBIX MOMOpan cananeroii obonouku roukoit kmmrx [Matsuoka Y.,
Kubota K., 1982].

Boanmuersy TTMT npueynmm  jgepmartoToKcuveckue cpoiicTpa,

BBISABICHIE KOTOPHIX II0JM0/KEHO B OCHOBY INHPOKO MCHOJIB3YeMOro
GMOJIOTHYECKOr0  MeToja O0HApY’KeHHs 9T0il TPYNIBl COeMHEeH il
[Capruco A. X., 1942, 1954; Wei R. et al,, 1972; Chung C. et al,,
1974]. Ilpu namecennmym ma KOKY KpPOJMKOB, KPBIC, MBIIIeil HIH MOp-
crux cpmuok pacrsopos TTMT B saBmcEMOCTH 0T MX KOHI@HTpPAIIH
HOABIAIOTCA HOKpacHenne, oTek mwim Tay0okmit mekpos tramm, Ilo
nanaeim R. Wei u coapr. (1972), npm namecemmm T-2-troxcmma na
KoKy Oempix Kpoic B Kosmdecrse Bcero 0,05—0,1 mur wepes 24 u
PA3BHUBAETCHA CTOWKOE NMOKpacHeHHe KOKH HA MeCTe HaHeCeHNA; TP
nose 0,5—1 MEr, Kpome HOKpaCHeHHs], OTMEYAETCH OTEYHOCTH TKAHH,
a IpE KOHIEHTpamum 2—5 MKr HOABIAETCA CEPO3HBIN JKecyaar M
qepes 72 u obpasyercs cTpyn. BBICOKOH YyBCTBHTEIBHOCTBIO K Jiep-
MATOTOKCHYECKOMY JICHCTBHIO TPUXOTEIHEHOBEIX MHKOTOKCHHOB 00m1a-
paor mopekme cpuuku. Ciefyer mojuepREYTH, UTO J@PMATOTOKCHYE-
cKme cpoiicTBa smaumrenbno cuiabHee BhipakeHst y TTMT ruma C
(Mupnmanbuas sddexruBuan josa Beppykapmea A m popuamEa A
s mopekunx csupok 0,05 MKr), wem y mupejcraBmreneit tmmos A
(T-2-roxcmna u mmanerokcucknpnenona — 0,2 mxr) m B (umBazeno-
fa m jesorcuEmBagenona — okomo 10 mxr).

~ Ilpm ocrpom m mopoctpom T-2-ToKcHKO3e y Kpbic M MEIIei Ha-
OIIONAIOTCs DRCCYTATHRHEEIE TePMATHTHI M IHOEPKePATO3 KOMH BOKPYT
pra, HEKpO3hl CIM3MCTHIX 000J0YeK POTOBOH IOJOCTH, y CBHHEH 1
OBeI[ — 9PO3HM M HEKPO3BEl KORH TI'yd M CIHBHCTHIX 000J0YeK POTO-
goit momocrn 1 rorku [Pyxaspa B. B. n np., 1982; Kpasuenko JI. B.
a 1p., 1983a, 6; Kpasuenko JI. B., Aspensesa JI. W., 1984; Hayes M.
et al., 1980; Rafai P., Tuboly S., 1982]. ¥V wmbimeit npu comep/RaHmm
T-2-rokcuua B KopMme B Konmuectse Gonee 5 Mr/kr B tedenme 6 mej
#a0JI01an0ch Pa3BUTHE JEPMATHTOB JIall, XBOCTA M KOMKH BOKPYI pTa
{Friend S. et al., 1983]. Ilpm momocrpom sKcmepumenTaxbHOM T-2-
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MIKOTORCHKO3e Yy KPOIHKOB 0DHAPYISHBAJIT HOKPOAKLT Cansneroii oHo-
JHOUKIE 1y 0, JlepMaTHTE Ha H0AD0POAOMHON 00T W I paKo-
nnnax [Pyxasiia B, B, 1982]. Ocobenno xapasrepiint nekporuieckie
(lOpAZKe IS CAM3UCTOl 000mouKy poToBoil moxocr npu T-2-1oKenKo-
g0y UTHIL JTOT CHMITOM OOHAPY/KHBAETCA OJIHUM M3 TEePBLIX I sIi-
Jsiercs Hanbosee HOCTOSHHBIM, BCJIEJICTBIE Uero OH CIPABeIHBO pac-
CMaTpPHBAGTCSH KaRk OCHOBHOM jmarmocrmuyeckuii npusnar T-2-roren-
«osza y momamueir mrumsr [Horux A. IL, Tpydanona B. A.- 1977,
1980; Wyatt R. et al., 1972]. Hexposn cansucroii o6on0usn poronoii
J0JOCTH M sI3BIKA PABBHBAIOTCA HPH BRIOTeHI » xopym T-2-1oKcmmna
s Komenrpannu 0,5 mr/wr y wjgonar, 0,3 Mr/r —y ryesr m neero
0,25 Mr/kr —y yrar. Bpemst passurus nesposon Taiike sapuens or
SOHIEHTPAIMA TOKCHHA W HAXOAUTCS B npepesax or 1 g0 7 juei
[Rormk A. H., Tpydamosa B. A., 1977, 1980; Kornx A. I u jup.,
1979; Hwmanenko M. E. m ap., 1979, 1981; Tpydanosa B. A. u up.,
1980]. M. Chi u C. Mirocha (1978) B omsirax Ha UBIUIATAX TOKA-
2aI, 9TO JMAleTOKCHCKHEPIEHOX BHI3bIBaeT Ooiee TAKENBIE MOPAjie-
aug cansuersix obomover, yeMm T-2-1oKewH, B TO BpeMsa Kak KPOTOIM
HEe OKA3LIBAeT JepPMaTOTOKCHIECKOTO JeilCTBIA.

ITopaskenme wosknpix 1orposos (pasgpaskenne, 00JE3HEHHOCTS,
syn) mabmofanoch y Jojieil, 3apaATHIX TepepaboTKoil cHIphA, mopa-
swennoro Stachybotrys alternans m Dendrodochium toxicum [Bu-
aait B. I., Hugomamaxo H. M., 1970]. M B saGopaTopusix ycaoBusx
PN KOHTaKTEe ¢ dKeTparTamm, cojep:ramumu T-2-rorenn m ysape-
10H-X ¥ COTPYAHHKOB OTMEUaJNCh CHILHOE PA3JIpasKenie M IHeJyIie-
Hue Kok pyk u guua [Bamburg J., Strong F., 1971].

Jlpyrum BayRHEUINNM MOCTOSHHBIM IPH3HAKOM IPHPOJHBIX aJH-
MEHTAPHEIX TPHXOTEHEHOBLIX MIIKOTOKCHKO30B ABISAETCS TeMOPPATH-
geckumit cunapom. OjHAKo, Kar yyKe OTMEYAJI0Ch, B 9KCIEPIMEHTANb-
fIBIX YCXOBUSAX NPH HCHomb3oBanmm umersix npemaparos TTMT (T-2-
TOKCHHE, JMAIeTORCUCKUPIICHONA, Je30KCHHNBANICHONA) TOT CHHIPOM
socupouasecTn me Beerja yaaercs [Kpasuemxo JI. B. m ap., 1983a;
Chi M. et al., 1977; Weaver G. et al., 1978, 1980]. B uacrmocrnm,
reMOpparmyeckuii CHHAPOM He HAOIIOMAJM NPH SKCIePHIMEeHTAIbHOM
T-2-rorenmKose y KpPYIHOIO POTaToro CKOTA, CBHHEI, JomIajieil IMOHM,
wpbic m Mmbmueil. B ro ske spems mam cosmecrmo ¢ B. B. Compmue-
8bIM y/JQI0Ch BHISBATH Y KPBHIC BHIPA/REHHBI IeMOpparmyeckdil CHH-
apom npu seejiennu T-2-roxcnna wa done rumosurammuosa E [Hpas-
geaxo JI. B. m gp., 1985]. MnoskecTBeHHBIe KPOBOH3IHAHAS B
IIO/IKOFKHOM KaeTvyaTke, BHYTPEHHUX OpPraHax, CIH3UCTOU 000I0TKe
TOHKOU KHIIKNI HAOMT0JaIH TakKe Y OBeIl H KPOJMKOB KaK IPH 0CTPOM,
7ar @ mopoctpom T-2-mmkoroxenkosze [Pyxmsma B. B., 1982, 1983].
HpoBOM3IMAHNA B CAUZHCTHIX 000TOTKAX KEJIy[0THO-KAIIEYHOTO TPaK-
Ta u aaMm@armdeckux ysnax Habuogagam y Komerk mpm octpoM T-2-
TOKCMKO3e, a IeTexmajbHble KPOBOWBINAHUSI — Ha JHIE MaKak pe-
aycor [Rukmini C. et al., 1980; Lutsky I., Mor N., 1981]. W. Huff
@ coanr. (1981) ofmapymmim KPOBOMBIMAHUA B CIMBHCTOH 000II0TKe
WHIIeTHUKA, MeYeHM M MBIIaX IBILIAT IpA BBEJIGHAHM MM BHYTPH
dompmnx 703 (280—1120 mr/er) pnesoxcmumBamenona. Biamskme m3-
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Meenm HadJIoJaN Y MBIl TPH BBeJleHWH WM JETajbHEIX 03
popupnia A [Samples D. et al., 1984].

C. Mirocha (1983) cumraer, aro remopparmuecknit spdexr Goiee
XapaKTepeH JUIA TOKCHIECKOTO JellCTBHA MOHO-, J¥- I TPHALETOKCH-
crupmenoia, yem st T-2-trokemna m ero mpomssopmbix. Ilomararor,
UT0 B OCHOBE reMopparuveckoro cugapoMa jesmr seiBanHoe TTMT
cHmKeHue cpepreiBaeMoctn kposu. J. Doerr m coasr. (1981) moxa-
300IM, 9TO TPHM BHICOKOM YpPOBHE 3arpsa3HEeHms KopMoB T-2-TOKCHHOM
(o 16 mr/er) B mnasme KpoBH y OJHOJHEBHBIX IHITUIAT 3HAYATENLHO
yMenbmaeTcs cofepsanme (axropos cpepreiBaemocrn VII, X, IT

o (mporpombmna) u I (¢pubpunorena). Ilpm BHyTpUBeHHOM BBejEHNIE
T-2-roxcnua 8 mose 0,25 Mr/Kr TemsraM B IIasMe KpOBH CYIECTBEH-
o magaaa rouuenrpanus gaxropos I, VII, IX, X u XI [Gentry P.,
Cooper M., 1983].

HanGonee ofmmmu s neex nujon JKEBOTHEIX TeMATONOIHIECKA-
mu moxasareaamu wrokensanmn TTMT spasmores neiikonenms, TpoM-
Gommronenns n auomus, Jlelikonmronenns y nabopaTopHBIX FKABOT-
HRIX PASBIRAGTON JLocTarouno Opierpo ¥ HpH HESKAX KOHIE@HTPAUHAX
TTMT,

e n 1948 v, 10, M. Py6nmoreiin u JI. C. JIsce moxasamu, are
Y KOWICK 1pn KOPMIERUN 3ePHOM, MCKYCCTBEHHO 3apazKeHHBIM TOKCH-
venupiv mramMom F. sporotrichiella B wommuecrse Bcero 8 wmr/wr,
uepes 3 HeJi pasBUBaeTCA Croiikas nelikommronmenus. Ilo JaaHERM
I. Lutsky w N. Mor (1981), y xomexr, momyuapmmx T-2-rorcmms
sHyTps B fode 0,08 Mr/wr wepes jemp, B Komie 3-it Hee Hm dKCHEPH-
venta OBIIM BRIPA/KeHHBIE AHEMMAS, JEHKOIHUTONGHHS U TPOMOOIETO-
aeHusA. Y IBIIAT, MOPCKUX CBUHOK W 00€3bAH NPH BHYTPHIKEIYI0T-
G0M BBEJEHUN HTOr0 TOKCHHA Jeiikonennio n jgumdonenuio madmoma-
aa cnyers 2—3 nex [De Nicola D. et al., 1978; Rukmini C., 1983].
Y wmpmueit, moxyuasmmx T-2-rokemn ¢ xopmom (10—20 mr ma 1 ®r
KOpMa) B TeueHHe 2 Hejl, JeiiKomeHms, nuM(ONEHES U AHEMHT OKa-
samueh cunnbuo Bhipaskenusivm [Hayes M., Schiefer H., 1982]. B me-
¢lIe/I0BaHMAX, IPOBEeHHBIX HaM:I coBMmectHO ¢ A. B. Jlesmuroii, 6wI-
10 00HapysReHo, YTO NPU BHYTPUIKEIYIOYHOM BBETeHANM MbmmaMm T-2-
roxcmga B pmose 1,3 (Y5 LDso), 0,67 (/10 LDs) mmm 0,36
(*/20 LDso) wmr/kr umcno neiikomuTos, JAuM@ONATOB W HPHTPOIHETOB
JOCTOBEPHO YMEHBIIANOCh B HEepu(epnIecKoil KPOBH COOTBETCTBEHHO
Aa 7-it, 14-t uw 30-it pam omsrra. [laske mpd BBEJEHUH [03LI BCET®
0,13 mr/rr B mepuox ¢ 30-ro mo 60-it pens mabmiofammcs yMmMepeHHas
fgeiikonenna, auMm§onenus m aHeMudA. Jlelikomenmio 00HAPYHKEBAIE
ipu T-2-Murororcukose y osem, Texsit m csumeit [Pyxmsma B. B.,
1983; Rafai P., Tuboly S., 1982; Gentry P. et al., 1984]. ¥V xpoam-
KOB YMeHBIIeHHe YHCia JeiKONUTOBR B mepudepHIecKoil KPOBH Ha-
Omiofjanm mpH BHYTpMBeHHOM BBefeHEHm T-2-roxcmua [Gentry P.,
Cooper M., 1981]. V¥V xpsic me ob0mapy:Kuminm KaKUX-1H00 W3MEHEHMIl
£eMaTONOrAIeCKEX moKasaTeneir mpu T-2-ToKcHKo3e, a BHYTPHBEHHOE
BBeJICHVE JIHANETOKCHCKAPNEHOJA ¥ BeppykapuEa A TPHBOAWIO ¥
passuTHio neiikonenun depes 4—>5 mex [Ueno Y., 1983].

- Mmerorcs mammwie o feiicTBAM AMAETOKCHCKEPIEHONA HA 9YEI0BE-
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wee, Tlpu semomnsonnine 0ro i O B KAN00TIG HPOTIHIOONYX0-
AONOTO HPOHAPATA  (WHYTPUROIHO0  RHOALIO0  BROAOIIe 1 J103e
A0 mre/er) enyerst 24 Juor ¥ Goaniax O O0HAPYIKOIA Wi pAZKeT-
pan neiikonenns [Goodwin W, ot al, 1078]

SHAUITeNBIBIT WITOPOG HPOACTRIIIOT IGO0 XOPAKTOPe Ha-
monenmiit arrasaoctn Gepmenron wpown, Muorue awropit npi T-2-mu-
KOTOKCHKO3E OTMEUANI B CLIBOPOTKO KPOWI BONPACTRING AREHIITOCTH
AAKTATASTHAPOTCHASHL W aAMIHOTPAICDOPIN 11 GO AT oeT N
wienonmoit oedaraznr. Tarne WaMOHOUIE OOHAPYIROILE TP 0CTPOM
i nojgocrpom T-2-ToRCHKOZe Y HBIULGY, 00K I KPYIIOLO pOraToro
ckota. Y KDOIMKOB HOBEIHCHHEG AKTHBHOCTI AJAIINIAMIIOTpaneo-
PUsHl M CHHZKEHHE ARIMBHOCII 1o 0l (koutlm.'m:u.l OB Bt
1eJBHBIMI TIpH BHYTpuBeHHOM BBejenmy T-Zovoxemua o enabonnpa-
JReHHBIMHI IIPH BBEJEHHH TOKCHHA BHYTPL. Y MEHBIICHHE ATHBIOCT ]
imeqouHoit ocharazsr B CHIBOPOTKE KPOBH HAOIIONAII Y KpHI¢ NPH
spefieHnT UM ¢ KopMoM B Teuenme 28 mmeit T-2-toxcmma B jose 10—
20 mr/rr [Pyxnama B. B., Hlaina 1. A., 1983; Gentry P., Cooper M.,
1981; Hayes M., Schiefer H., 1982; Chan P., Gentry P., 1984,
a 1p.].

Mger oOmapysman, ¥To Kak TPHW BRIAOUYEHNH B KOPM KpLIC 3epHA,
3apaiKeHHOr0 ToKcHremHbIM ImtTammom I. sporotrichiella, Tax m mpm
BBEJIEHNH MM BHYTPL umcroro T-2-ToKeHHA B PasiMUHBIX KOHIEHTpa-
15X, B CHIBOPOTKE KPOBH PE3KO majaja aKTHBHOCTH IIeN0umoil (hoc-
arasel, a TakKe OOIBIIMEHCTBA AWBOCOMHBIX (pepmenTtoB (apmi-
cyabaras A m B, xucnoit PHRassr, f-N-amermirmokosaMmuniassr
a-vannosunass) [Aspennesa JI. M. m np., 1983; Kpasuenro JI. B.
m ap., 1983a, 6; Kpasuenko JI. B., Aspensesa JI. I1., 1984]. Baskno
OTMETHTE, UTO CHUKeHWE AKTHBHOCTH JIM30COMHBIX THUIPOJIA3 B ChHI-
BOPOTKE KPOBH ABJIAETCS CJIEACTBUEM YMEHBIIEHNS X AKTHBHOCTH B
MEUeHN W B ONDPEJICNEHION CTEIeHN YMeHBLIIeHHs TPOHNIAeMOCTH
KIeTOYHBIX MeMOpan (0 9eM CBHJIETENLCTBYeT cHUKeHme rmpm T-2-TOK-
CARO3e HeCceINMEeHTHDPYeMOil aRTHBHOCTH 3Tux ()EPMEHTOB B TKaHH
nevenn). B 1o sme Bpems majenne akTHBHOCTH LIeouHOi ¢octharasst
8 CLIBOPOTKE KPOBH NPOMCXOIUT IPH OJHORPEMEHHOM YBeJIHICHHI ee
AKRTHBHOCTH B TIeUeHH, ceje3eHKe I BIJIOUYKOBOI jKesese. Ha ocmoBa-
T 9TUX JAHHBIX MOZKHO CJEIaTh BBIBOX O TOM, UTO CHIJKeHHE aK-
TUBHOCTH IHesioyHoil ocdarassl ABIALTCS PE3YIbTATOM IIOBPEKICHM
T-2-ToKCUHOM DHETENMANLHBIX KIETOK TOHKOI KHIIKI — OJHOTO W3
OCHOBHBIX MCTOYHMKOB lepmMenta B chiBoporke kposm. Croxn iKe
CTOUKOe W 3HAUYHTENLHOE IOJlaBlIeHHe AKTUBHOCTH INEJOIHON (oc-
(aTassr MBI BHIABWJIM B CHIBOPOTKe KPOBH MBINIeH TPH BBeJleHAN UM
sHyTps T-2-TOKCHHA B Kommwecrsax, coorsercryomux LDso, s, /1o,
/30 m maske /50 LDgo [Jlesmmrasn A. B. m mp., 1985].

ObnapyskupaeMble reMaToI0THYECKHe H3MEHEHMS NPH MUKOTOKCH-
K03aX, BHI3BAHHEIX T-2-TOKCHHOM H JHAIETOKCHCKHPIIEHOIOM, COMPO-
BOMRJIAIOTCA BEIPA/KEHHBIMM JIeTeHEPATHBHBIMA W HEKPOTHYECKEME
UBMEHEeHUAMI KPOBETBOPHBIX W MMMYyHOKOMIETEHTHBIX opranoB. Mmo-
TOUMCHeHHBIMA Accle/[0BauuAME yOelnNTeILHO MOKAa3aHO, UTO OpraHa-
MU-MEmeHAME Ausa T-2-TOKCHEA ABAAIOTCA KOCTHBIA MOST, Cele3eHKa.
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BHIOYKOBas Kenesda, anmoujHas TRaEb, a y nrTui — adpanuena
cymra [Horuk A. H., Tpydanosa B. W., 1977; Hpasuenxo JI. B.
u gap., 1983a, 6; Hayes M. et al.,, 1980; Lutsky I., Mor N., 1981;
Rukmini C., 1983, u xp.]l. Tax, seeenme ¢ numeit muimam T-2-Tok-
cuma B jio3e 20 Mr wa 1 Kr KopmMa TPHBOAAT K IHOOIIA3ME KOCTHOTO
Mo3ra, TUM@QONIHOI TRaHH M cele3eHKH, a TaKkKe aTpo(pUE BATOTKO-
gOIT Keneast u meiiepospix Onamer [Hayes M. et al., 1980]. ¥V cem-
meif, momygapmmx T-2-tokemm ¢ KopmMoM (D Mr/Kr) 3HAUATENHHO
yMeHbIIanacy macca ocnopHbx Jmvgongasix opranos [Rafai P., Tu-
J.soly S., 1982]. ¥V MOpcKEX CBUHOK IPH 5TOM TOKCHKO3¢ O0HApyHH-
BQJIM BBIPAZKEHHYIO TUIOIIA3HI0O W HEKPO3Bl KOCTHOTO Mo3ra, JuMdo-
naHoii Tkapm u cemennmkos [De Nicola D. et al., 1978]. ¥V xpwic
[IpH O/{HOKPATHOM BHYTPIZKedyouHoM Brefennu T-2-roxcmra B J03e,
coorsercryionieit LDg, yie depes 1 W B BIIOYKOBOIT JiKenese Ha-
HAIOAAIMECL PABOOIIeNHe OTAeJBILIX THMOINTOR 1 HabyXanwe WX Op-
ragest, a "epes 1224 w - verko orpannvuennnie ovarm HEKpo3a.
B cexesenie yanrpactpysrypusie namenenns Opm 6oee BHIPAMREHE)
HOXBATHIAN KAGTII neex Kponersopusix pocrxos [Hpasuenxo JI. B.
n ap,, 1983hb], !

B oonwrax na opuopnesunix  upinagrax 6euio 00HapysKeHO, d9TO
T-2-roxenn, Qysapenon-X o HUBATEHOT BHBHBAIT H30HPATENLHYIO
ferenepanmnio M HeKposnl TOALKO JAuMQOHIHBIX KiIeToR (POIMKyI0B
(adpunnenoii cymun [Terao K. et al., 1978]. dmanerokcuckupmesor,
rarKke Kaw u T-2-rokemi, y cpuHeil W MODPCKHMX CBHHOK TOpajkan
rIaBHBIM 00pasoM KocrTuniii Mo3r m aumdonauyio trans [Weaver G.
et al., 1978; Kriegleder H., 1981]. Y. Ueno u coast. (1971) orme-
TIJH, 9TO JUii OCTPOTO TOKCHYECKOTo MeilcTBms (pysapeHoHA-X HA
MBIIIeI U Kpbic Hambojee XapaKTepHO TMOpaskeHme aKTHBHO JENAIHX-
€A KIETOK CIAMBHCTOI 000N0YKH RUIIeTHAKA, anM@aTHieckux y3JoB,
Celle3e HKM, KOCTHOTO MO3Ta M AUIHHIKOB.

Crons Buipaskennoe noppesmpaomee jeiicreme TTMT ma menr-
pajibuble 1 IepH(epmuyecKue OpraHsl EMMYHHOH CHCTeMBI 00yCI0B-
JUBAET M 3HAYNTENSbHBE HapyIIeHUs HMMyHopeakTusHOCcTH. Il0-BH-
AmMoMy He Oyier GONLIIUM NPEeYBEINICHAEM, eCIM MBI CPABHEM CHMII-
ToMoKoMIJIeKe, xapakrepunni st jeiicrsus TTMT, ¢ rax massisae-
meim Wasting-cumajpomom (Mcromenne, MaIopociocThb, apes, fepMa-
THTHI, BBITAJIEHUE INEPCTH, arpouss THMYC3aBUCAMBIX B0H Cele3eHKH
n gumarngeckux  ysuos, Jgumdornenus u Helirpodmies), pasBh-
BAIOTAMEA TP YAAJTeHUM BIJIOYKOBONW JKeNe3sl Y HOBOPOIKIEHHEIX
wuporubix [Ilerpos P. B., 1983]. Hecmorps ma T0 4T0 HamHEe ©
pingaan TTMT ma wmMmymEbli oTBer M HecmenmpuiyecKde (HaKTOpPH!
HMMYHATETa MAJOYHCIEHHLI U HEOJHO3HATHEI, He BHI3LIBAET COMHE-
HUif, 9T0 9TH TOKCHHBEI 00JaaloT CROWCTBAMH WMMYHOJEIPeCCanTOB
n feiicTByior mpeumyniecrsenno ma kiaerounsie (T-sasmemmeie) dop-
MBI HMMYHHOTO OTBETA.

B onmerrax ma Mpmiax JmHEm SWiss OBLIO MOKA3aHO, YTO BHYTpHM-
OplomuaHoe BBejenne T-2-TOKCHHA, TaK jKe KaK M WHHEKIIN HATET-
OKCHCKHpPIIEHOJA, IPUBOJUT K BHAYATEJNHHOMY YBEIWIEHUIO IEePHOia
OTTOP;KeHHs KOKHOro Tpamcmiantara |[Rosenstein Y. et al., 1979}
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Brepenue vroro rorennn mutas aunnn ddY/s wepos 2 s mocae
l‘(!]lCll()llJlllilllllllll nx U|ill'|’pﬂllll'l’llMH (NllNIIHl COPOROUTIIOCH  YEHITe-
HueM pearuin PO PN HETRRTeInnoern GAOMOJLOHHOro T |M"-"‘"'
ko I et al, 1977; Otokawa M. ot al,, 19791, Tpn nojpocrpom T-2
TORCHKOBE Y MBI S Swiss, MOPCKIY esiinor, obesbiai, pacry-
WL CBIIEI, KPYIUOro pornroro exora pearkimss duacrrpanedopmanmm
AUMDOIITOR Wi COMOUOIIEN Pl podtediersnn Koukananammna A s
ANPEIBIO CHIZKAMACT, 1L 1 HOKOTOPLIX CAYIIN HOLAMINCH M poak
s poserkooGpanonnut o purporrasie Oapana [Rafai P ’I‘nlm-
ly 8., 1982; Buoning G, ot al,, 1082; Lo I, of al,, 1982; Rukmini C.,.
1983; Friond 8. ot al,, 1983], ¥ nerovopus witon mapornnx (o6esn
SHBL, MOPCKHe opinii) pn T2 oemione WLy ¢ yMOmnnenme
wonmvecTsa T-puMonuros w0 yroeTennes ux (Y nemonasinof ae
THBHOCTH YMEHBUIAJMCH KOMMUECTBO DB-Kaeror 1 ypopeinn HMMyo-
rnodyaunos B Kposm [Jagadeesan V. et al., 1982; Ito I. et al.,
19082]. Cnmwkenme rojmgecrBa MMMYHOTJIOOYJINHOB B KpPOBH 0OHapy-
SRUBAJIN Wy TenAT Tpu jururenbHoM BBefenum uM  T-2-tokemma
[Mann D. et al., 1982].

T-2-rokcmu mojapaAx in vitro peakumio Omacrrpancdopmannm
anM@OIITOR W3 CeleseHKN MOPCKAX CBUHOK, CTHMYJIHPOBAHHBIX KaK:
KOHKaHaBaAMHOM A, Tak M JUIIONOJIICAXapHOM, UTO TaKiKe CBHJIE-
TeJLCTBYET O BIMAHHM ToKcwna u na Kierounsie (T-sasmenmure),
u na rymopansnsie (B-3asmemmeie) GopMBr HMMYHHOTO OTBETA. Y Mbl-
nieil W MHEEK BRIABICHO CHIZKEHHE AHTUTEeN000pPa3oBAnMsI B OTBET
Ha BBeJeHnme IpUTpPonuTOB Oapana, a y MOPCKMX CBHHOK — HAa HH'b-
ernuio aunuaTpodenma-anboyMnua (OBYBET0 CHIBOPOTOUHOrO) Ha (ome:
T-2-rokcnkoza [[Mmaumenko M. E. u ap., 1979; Rosenstein Y. et al...
1979; Ito H. et al., 1982]. B mo ke spems H. Masuko m coasr.
(1977) u M. Otokawa m coasr. (1979) me ofHapy:RmiM Kakoro-rudo:
pausapnsa T-2-tokcHHa Ha aHTHTEN000pasoBaHme Yy MBIEH JIHHID
ddY/s B orser Ha BBeJleHEe IPUTPOIUTOB HapaHa.

Henocpeyicreennoe sauanme T-2-ToKcHHa Ha aHTATEIOTeHE3 M3Y—
vamm ma Kyaerype kaerox MOPC 31 C (m3 IgG-mpopynmmpyiomeir
mmexomsr Meimn). Oxasaxocs, uro cmutes IgG smaunTenbno CHmKAN-
s P KOHUEHTpAuH MuKoTokcnmua, pasmoit 0,5 ur ma 1 Mx cpensr,
# TOJHOCTHIO ToAasisica npm josze B 5 ur/mn [Otokawa M., 1983].

Ilpu mayuenHHm UMMYHOJENpPeCCHBHBIX CBOiicTB (ysapenona-X »
OMBITAX HA MOPCKHX CBMHKAaX MOKasawo, 4to B oramume or T-2-Tor-
CHHA 9TO COe[MHENNe He BJAMAET Ha aHTHTenr000pasoBande B OTBET
Ha BBejenue JAuHUTpoEHMI-ANL0YMIHA, XOTA M yrHeTaer (DyHKIIO-
nanpHyl0 artusHocTs T- m B-immdounros, ompejemsemyio in vitror
1o peaxiuu OnacTrpaHcopMalud, CTHMYJIHPOBAHHON Kak KOHKaHa-
panmuoM A, tak m ammomosmcaxapuaom [Ito H. et al., 1982]. Murn-
fmpyioniee neiictene dysapenona-X mpu arom Gsuro 8 10 pas cmabee,
gem T-2-toxkempa. Y TeIuIAT, moaydaBmnx (@ysapeHoH-X ¢ KOPMOM.
Takske me OBLIO 00HAPYIKEHO JIOCTOBEPHOTO H3MeHeHHs T aHTHTeN000-
Pa3oBaHVUA B OTBET Ha BBEJEHWe BAKIMHBI, cojlepsKaBiieii supyc 60-
aesam Hpioracaa [Sato T. et al., 1981]. V meumeir aunnmn BALB/e
ssefenne (yaapenona-X J10 aHTATEHHON CTHMYJAINH IHHATPOGE HAT-
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ub0yMIHOM (I B M@HBIIEH CTEHeHHM MOCJe CTHMYJIAIMNA) IPHBOMIO
« nofapiennio odopasosanus IgE- u IgGi-anruren. B ximerxax ceme-
2eHOK, BBIIGJNEHHBIX OT JKHBOTHBIX € HTHM TOKCHKO30M, CTHMYJISAINS
-0NIOCHHTE3a aHTHTE] MHTOTEHOM JaKOHOCA WM JIHIOMOJMCAXapHioM
‘Opia spaunrennuo yruerena [Masuda E. et al.,, 1982al. B omsrrax
in vitro (hysapernon-X nojlasisui peaknuo dxacTrpaHc@OpMAaIIn JIIM-
APOIHTOB MBI, CTHMYJHUPOBAHHYIO (DHTOreMarIIOTHHIHOM, KOHKa-
HapamumHaoM A m OaxrepumanbusiM JmnonoimcaxapupoMm. E. Masuda
@ coamr. (1982a, b) npusean jokazarenbecrsa B 10XL3Y BEICKA3aHHOIN
UMII THIOTE3Bl 0 NPHYHHAX HMMYHOJE(DHIATHOTO COCTOAHUSN, PAa3BH-
‘BIOIIerocsa npn murokcmranumi (ysapenonoM-X. ABTOPH HOJAraior,
YTO TOKCHH WHAyHHUpyer 00pa3oBaHde B CeJe3eHKe MBI KIeTOK,
‘He OTHOCAIUXCA K JuM@ormraM u o0JaJlalomux CyIpeccopuoii aK-
THBHOCTHIO (BOSMOKHO, Marpodaron).

TTMT, » wacrmocr T-2-roxeni, TOAABIAIOT M PEARIME HeCIe-

ur(uueckoir samprnt y  pasmninnx xusorupix  [Jlesmmras A, B.
w oap., 1984; Fanerparosa 1., Decnamxos B., 1981; Jagadeesan V.
et al,, 1982; Mann D. et al., 1982]. B skcnmepumenre T-2-rorcnn
MOBBIIE MY RCTRUTEALHOCTS HBIUIAT K CAJLMOHEJIIAM, a MBImeil —

it Mycobacterium obvis m supycy smomckoro snuedammra [Oto-
kawa M., 1983].

Jloxazano, aro TTMT oxassisaior ToKCHIeCKoe JeiicTBHe Ha pas-
JIM9HBIe KIETOYHbIe KyJLTYPH, 0€CI03BOHOYHEIX, DACTEHHF M TPHOH
[Smalley E., Strong F., 1974; Ueno Y., 1977, 1983]. B mccaenosa-
AMAX, OPOBEJEHHLIX HA KYJABTYPax KIETOK Pa3IMYHEIX TKaHeil ue-
TOBEKA, KJIETOK NOYKM XOMSYKA, OSIHTEJAANBHBIX KIETOK IOUKH
CBUHBH, DETHRYJONNTOB KpOJAUMKAa W MeIIHEEX (prbpobiacTon moka-
saHo, uro nuroroxcmueckue csoitctBa TTMT Roppemupyior ¢ mx jep-
MATOTOKCHYHOCTBIO M JIDYTHME IIPOABICHAAME OHOIOTHYECKON AKTHB-
mocern. T. Tanaka m coasr. (1977), cpaBEHMBasg NIATOTOKCHYHOCTD
20 TTMT na Kyabrypax Tpex pasaHYHBIX THIOB KJICTOK, MPHILIA K
BBIBOJlY, UTO MaKPOIMKJIMYeCKIe MHUKOTOKCHHEBI ABJISAIOTCA HamO0Iee
CHJILHBIMI HHrAOUTOpaME Kiaeroumoro pocra. TTMT tmma A Gomee
akTuBaE B orHomennn Kierok HeLa (IDso cocrasaser 0,01 mxr/ma),
vem Tokcuns! tHma B (IDso —0,1—1 murr/ma). IDsg TTMT runma C —
Beppykapmma A m popujuma A cocrasager coorsercrsenro 0,005 m
0,0003 mEr/mu. IluToTOKCHIHOCTL B 3HAYMTENBHON CTENEHN 3aBHUCHT
0T cTpyrrypHEIX ocobenmocreit ormenpHbix TTMT. Tax, IDs T-2-
ToRcHHa Juia (hubpobiacros wenosera cocrapaser 0,004 mxr/vax, a T-2-
TETPaoia, THAPORCMIBHOrO  mpomssogmoro  T-2-roKkemma, — yrke
0,25 mrr/smn [Oldham J. et al., 1980]. PasMpkanme dmoKcHIHOTO
woxsma npm C-12; 13 npmeojmr K mOmHOI MOTEpe IMTOTOKCHYECKHX
‘CBOMCTB 10 OTHOLIEHHWI0 K RyabrypaMm xiaeroxk [Ueno Y., 1983].

Cpepu nusmmx Gecrossomounsix uyderpurenbusiva ¥ TTMT oxa-
saguep npocreitmme — Tetrahymena pyriformis m Colpidium campy-
lum, a cpegm BICIINX GecrnosBOHOYHEIX — parooOpasHbie (apremum
u jgafHWEM), HaceKOMBle (KYKH, KOMaphl), WUIIOKOKHe (MOpcKme
exn). Crmemyer ormerirs, uro juammkm apremmm (Artemia salina)
IIAPOKO MCIOJL3YIOTCA B KAaYecTBE TYBCTBHTENHLHOTO OHOIOTHIIECKOTO
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roor-0bmoea o obmapyzsemm TTMT [Epploy R, 10741, 18 roxen-
docromy paeftersio TTMT wysernnronnin suamcn Daphnin magna

(LDgo pmanerokcncsupuenona 1,2 Mur/sa): siina o aoosn sop-
citoro eka  (Hemicentrofus pulcherrimus), mua goropurx 15Dy 1-2-
ToleHa 1o Heoconanmona cocrasisier coorsercrsenno 0,025 uw 5w/

[Ogame J. et al, 1978]. Cpaprenume mapBEIEIHON ARTHBHOCTH
J6TTMT B ormonrenun IMIHHOK KOMapos Aeiroil jguxopansn (Aedes
negypli) moxasanmo, uro Hambomee TOKCHYHBIMIL COCNHEUMAMU: JUIs
UM SBISIOTCH MAKPOMUKIMYECKIe TOKCHMHBI — peppykapunst A u B
i opopuaun H, a raxme T-2-rokcmn, MOHO- U JIMAIECTHALIEE NPOH3-
nojusie ckapnearpuona [Grove J., Hosken M., 10751, TTMT runa A
HPOABIAIOT Goslee BEIPJKEHIYIO TORCHUYHOCTE 110 OTHOWEHIIO K 1KYy Pi-
nuiM oMOpHoHaM, ¥MeMm Mukororcuusl Tana B, LDg T-2worenna, pn-
aueroxkcuckuprenonra u  HT-2-roxemna cocrapisier 0,07; 0,09 n
0,5 mur/aiino, B 1o Bpema wak LDsy mmBazemona, ¢ysapemona-X u
JiManeTHIHIBAIeHOIA cooTReTeTBenHo 4, 2,6 m 1,9 mur/aiimo [Ueno Y.,
1977}

TTMT o6nagaror I CHIBHBIMI (PHTOTOKCHYECKHME CBOMCTBAMIL.
Oun obuapymens: y T-2-rokcuna, (hysaperona-X, MaKPOMHKIAIE CKIX.
TOKCHHOB, a Takke y (PUMIBTPATOB KYJLTYP TOKCHTEHHBIX IITAMMOB:
. sporotrichiella [Bumait B. 1., Ilugomamaxo H. M., 1970; Jarvis B.
et al., 1982; Ueno Y., 1983, u ap.l. Dysapenon-X mopasisi mpo-
pacramue pasimumblx ceman B kommenrpammu 10—100 mEr/mu, B 0
speMa Kak T-2-ToKcmH GBI aKTHBEH IPH KOHIEHTPAIME 2—5 MKT/MI.
Fie Gomee awrusubIMU oKazanuch mMarpoumkiamdeckme TTMT, cpemn
KOTOPBIX MAKCHMAaJIbHO BHIPAKEHHEIME (DUTOTOKCHYECKHME CBOilCTBaA-
Mz obmajan BeppyKapmu A (mOJIaBISII POCT pAcTeHMIT B KOHIEHTpa-
irm seero 10-8 M).

TTMT ne npoasasior anrumakpodnoit akruroctn. H. Burmeister
u C. Hesseltine (1970) moxasamum, aro T-2-TokcHE B KOHIEHTpaIUm
50 MEr/mi He HHrmOHPOBAN POCT HU OJ{HOrO M3 54 MBYyYeHHBIX IITAM-
sop Garrepmii, oTHOCAIUXCA K 22 sujgaM. B Toif ke KOHIEHTpalum
geppykapup A oKaspiBax JHIIB caaboe MOJaBIAioOmee jleiicTBHe Ha:
POCT TPAMOTPHIATEABHBIX W He BJIUAI HA POCT I'PaMIIOIORHTEIHHBIX.
daxrepumii [Bamburg J., Strong F., 1971]. He o0uapysieno aHTHMHK-
pOOHON AKTHBHOCTH y AHAIETOKCHCKEDIIEHONA, TPAXOJEPMHUHA, HUBA-
semoya m (pysapenona-X., Tpuxorenun ¥ KPOTONHH B KOHIEHTpAIUR"
10 400 MKr/Ma He BAMSIM HA POCT M3YYEHHEBIX BH0B Oarrepmit. B To-
e spemsi Hexoropsie TTMT (T-2-roxemn, TpEXOTenMH, IHaleTOKCH-
CRUPIEHOJ, Beppykapuwa A, popmamu A, Kporouun) mpoasisior (ByH-
roruasle coitcrna [Bumair B. M., 1977; Korur A. H. = nmp., 1979;
Burmeister H., Hesseltine C., 1970; Bamburg J., Strong F., 1971].
R peiicrpuio TTMT uyscrsurenpusr Penicillium digitatum, P. nota-
tum, Rhodotorula rubra, R. glutinus, Saccharomyces fragilis, S. carl-
shergensis, Candida albicans, Candida pseudotropicalis, Mucor ra-
mannianus, sekoropsie suasl Aspergillus.

MyrarenHsie, TepaTorenubie n KaHieporeHnbie cpoiicrsa. Ilo jam-
neIM HeMmHoroumciennpix meciaegosanmit, TTMT me obmamaor BEIpa-
JReHHBIMM MyTareHHBIMH cpoiicrsamu., Hampmmep, ¢ momompio Tecras
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diimca B onprrax ma Salmonella typhimurium me ypmanocs BBHIABHTE
myrarenHoii akrmsnocern y T-2-rokcmma, ysapenona-X, MoHO-, [H- X
TPUALETOKCHCKUPIIEHONA, Ae30KCHHHBAJICHONA W 3-aleTH[e30KCHH-
sanenona [Ueno Y., 1977; Kuczuk M. et al., 1978; Wehner F. et al.,
1978]. He oGmapysmeno myraremmoro peiicrsua TTMT m B ombirax
ga KieTkax oykapuor, Vexiouenme COCTaBHIN JIMINbL JIEM(OUIHEBIE
RJeTKH, B KoTophix T-2-ToKcHH Kak in vivo, Tak o in vitro HHAYIH-
poBaj xpomocomusie myranum, Iloxasamo raxke, uro T-2-roxcnn, gu-
aueToORCUCKUpIeHoJ M carparokcnn H MEAynpyior XpoMocOMHEBIE
abeppanun B KiaeTkax Kopewmkos Allium cepa [Linnainmaa K. et al.,
"1979; Lafarge-Frayssinet C. et al., 1981].

Teparorennsie cpoitersa oOmapyskenst y T-2-Trokenmua u je30KcH-
nupanenona [Stanford G. et al., 1975; Khera K. et al., 1982]. Bze-
aenue T-2-roxcnna B joze 1 m 1,5 Mr ma 1 Kr Maccsl Tena MbIIIAM Ha

O-it, 10-ii mam 11-0i jium GepeMennocTn conpoBOKAAIOChH 3HAYITEN b
HBIM BOSPACTANNEM HPOHATAILION eMeprioeT oMOPHOHOB H Pa3BUTH-
€M pasnuinnx  ypoucrs y oojgos. Yame wabaoganmcs apoMaimn
PasBaTHI  XBOCTA, Koneunocrei, pedep M INO3BOHOUYHHKA, a TakiKe
Hepopasnutne  tedoctn, Bomurokenmn  (le30KCHHEBAJIEHONI) B /1036
9 h

2,0 m b mr/ir oxaspmsan reparorenHoe feiictBme Ha MEBIIeil, a B J0-
sax jio 10 mr/wr npusojma kK rmbean smOpumonos. Baejenme dgyaape-
gona-X B jro3e 2,6 Mr ma 1 Kr Maccsl Tela MOJKOKHO WIH ¢ KOPMOM
B xommuecrse O, 10 mmm 20 mr ma 1 Kr Kopma BO Bpema GepemeHHO-
CTH MBINIEH NPHBOAWIO K HAPYLIEHHIO MMINIAHTAIMN IIIOIOB, HO AHO-
Mauuu ux passurus ze madmiogamucsk [Ito Y. et al., 1980].

SHauUNTeNbHBIT WHTEpEeC INPeJCTABIAIOT JAHHBE O HOCTEICTBHAX
nanrennuoro soafeiicteus TTMT na oprammsm skmsormsix. 10, M. Py-
Oummreitn u coasr. (1961) morasamm, wro mpm AIHTENLHOM CKapM-
JHBAHAN KCTPAKTOB M3 IIIEHAIBI, 3aPa/KeHHON TOKCHTEHHBIM ITaM-
som F. sporotrichiella, y kpsic passusaeTca BHIpaskeHHBI IIAIILILIO-
MaTo3 ¢ THIePKepaTo30M B CIM3UCTON 000J09Ke mpejKexy/IKa.
Onyxomesnjinbie oGpazopanma Opuim obdmapykeust y 27 ma 36 ombir-
HBEIX JKABOTHBIX M HH Yy OJHOTO H3 34 KOHTPOIHHBIX. SHAYHATEIHHO
nos;xe K. Ohtsubo m M. Saito (1977) mabmomamm amamormamyio
WapTHHY Yy MBIIeil @ Kpbic, noaydasmax ¢ Kopmom T-2-rokcmu. Co-
JlepsRaHde RHBOTHRIX B Teuenme 12 Mec Ha pammoHax, B KOTOPHIX
wonnenrpamus T-2-roxcumma cocrasiaasa 10 Mr/kr, mpupogmmo k ma-
OMIIOMATO3HOMY pa3pacTaHmi0 DIHTENNsA CIHSHCTOH 000J0TKI mpeji-
weayara. Crapmuamsanme pagysRuoii (opeam Kopma, cofep:Raimiero
T-2-roxcun B wommuecrse 0,2 m 04 mr/kr, B Tedenne 12 mec He co-
DPOBORIAIOCH TOABICHHEM KaRUX-JIH00 IaToMop(oIorndecKux wu3-
MeHeHNII, B ToM umcie HoBooOpasosammit [Marasas W. et al., 1969].
1Ipn mmurensuom (B tevemme 108 nmHeit) BBeJleHNE HEOYHIEHHOTO
Toxcnna n3 F. nivale xoszam Opura 00HApY/REHBI TOIBKO JereHepPaTHB-
Hble H3MEHEHHS B TOJOBHOM MO3re W arpomsa CeMeHHHKOB, ¥ CBH-
@elf, moJAyJYaBIINX B TeYeHHe 8 HeJ KOpM, cojep:mamuii T-2-Tokcunm B
wommentpamua 1, 2, 4 m 8 Mmr/kr, Tame mHe HA(MIONAIHM KaKHX-
anbo cymecTBeHHEIX martonormueckmx mamenenmit [Ohtsubo K.,
1983].
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Sueaymunaer sunyvauma  Gake  o0HAPYROIIE PR X POITTECKOM
T2 roKenikose CopLesubIX HAPYIIOHIIT CepAetio-coey/Ineroll eneremns,
Pacryny  gpoicam  gmmnn - Wistar — Porton  psojtmn ojtnospario
pyrpkenypouno T-2-rokenn B jlose 2 mMr ma 1 Kr Macenr roeda,
clyers 3 Mec 1pouelypy moBTopsum, uepes 6 mMec BBOJMIN TOKCIHI 1
Jose 1 mr/er, a vepes 12 mec — B jose 3 mr/ur. Varepecno, uro we-
pes 17 mec mocae nepporo Beejenus Tokcumua y 67% xpuie onbrrmoii
[PYIIBL OTMEMANOCH CTOMKOe IOBBILEHHE ApPTePHAIBIONO JABACHIIL,
f1pu oM OB BHIABIEHBI CYN[ECTBEHHBIE THCTOIOIMYECKHE MIMEIIE-
(151 B OHOTEIHH COCY/JO0B, NPOABIAONINECH B YTONIOHAN HHTHML
BIJIOTEH JI0 3ARYIOPKM IIPOCBETA COCY/LA, M Ranbiu@URALmm cocy/ (M-
croit creakn [Wilson C. et al., 1982].

B nureparype ounmcamo TONLKO JiBA CHYUasm KAHHOPOICHIOro jei-
erug TTMT na aaboparopubix smuBorTHbiX. Hpsiesr aunun Wistar —
Porton monyuamm T-2-ToKCHH BHYTPIKEXYI0YHO 3—8 pas B KOJH-
qectee 0,2—3 Mr ma 1 Kr macesl Tela vepes pasHbIE IPOMENYTKH
gpeMeHH, YTO, 10 MHEHUI0 AaBTOPOB, JOMKHO OBLIO MOJEIHPOBATL
Hauboliee BePOATHYIO €CTECTBeHHYIO CHTYAIHIO BIH30/MYECKOr0 BO3-
HeliCTBHS Ha OPraHuM3M pPasimYHBIX Koimdecrs Tokcwua. V3 25 xpwic,
ocrasmuxca waspiyu cuyers 12'/, mec, y 19 (76%) ocobeit ovun
o0Hapy/KeHBl OIYXOMH B OJHOM WIM HecKonbKux opramax. IIpm arom
qalie BCEro PasBUBAIMCEL AJEHOMBLI M aJIeHOKAPIMHOMEL B IIOJKEIY~
nounoit sweyese (B 16 cayuasx) m B rumodmse (4 caywas); B 4 cay-
quax Opam oOHAPYIKeNHl NANMUIOMBI M aJeHOKAPIMHOMEL JReJyJKa;
8 2 — KapIEHOMBI MOJOYHOI JKeJe3hl M B 2 -— OHYXOJIM TOJOBHOTO
mosra. ¥ 4 mz 20 sRABOTHBIX KOHTPOJIBHON TPymmbl OBLIN BBHIABIGHE!
agemomsr rumoduza [Schoental R. et al., 1979]. B nmpyrom omsire
spsicer juamE Donryu moxydanm KopMm, copeps:ammii ¢ysapemon-X
B Kommenrpaumm 3,5 m 7 Mr/kr B TedeHme 2 jer. B KOHIE 9KcmepH-
MeHTA HabuOjlamy passuTHe omyxoiueir y 13 m3 58 Epsic ombITHON
rpyuns (onyxosu runodusa, IUTOBHIHON KeNe3El, HaAI0YeIHHKOB,
MOYEBOTO my3nipa u sxexynra). Cmejyer, ofmaxko, OTMeTHTE, UTO CIy-
Yal HOBOOOPA30BaHMII Yy JRHBOTHBLIX KOHTPOJNBHOM TIpynmsl OOHApPY-
UBAMICHL MOYTH Takxke gacto —y 11 ms 45 xpmic [Saito M. et al.,
1980]. Vpeauuenne umena afieHOM JeTrKEX HaOm0janm y Meimeil, mo-
Jygasmnx B Tedemue 12 Mec BojHbie SKCTPAKTHI 3epHA, 3aParKeHHOrO
E. sporotrichiella [Axmeresn M. A. 1 nup., 1973].

B mocaejime rojisl MOABHINCH KOCB@HHBIE JI0KA3aTelLCTBA B TOJIb-
3y BO3MOKHONO y4acTHsi MHKOTOKCHHOB, HPOAYNHPYeMEBIX rpubaMn
poga Fusarium, B MHAYKIOUN paka THINEBOJla y JIOfeil B HEKOTOPHIX
permonax, B dacrHoctH, B IO:kHoit AdpuKe, IPHKACHHICKOI 30HE
Upana u na cesepe Hmras [Marasas W. et al., 1979; Van Ren-
shurg S. et al., 1982]. Tak, snmjeMuonorAIecKkue HaOJIOJICHAA, TPO-
sejieEnble B TpamcKeiie, IOKasamy, 4T0 B JOTO-3amajHBIX paiioHaX,
rje OTMeYayach BBICOKAsx 4YACTOTA B8a00MEBAHWA PAKOM NHINEBOJA
(50,3 cryvas ma 10° weamoBek B r0X), YPOBeHD 3arpA3HEHHS KYKypY-
3p1 JledoKcmuuBagenoaom Owur B 10 pas semome, 9eM B ceBepo-BOCTOY-
UBIX paifoHax, B KOTOPHIX ACTOTA 9TOr0 3a00JeBaHUA 3HAYATEIHHO
amxe m cocrasaana 9,1 ma 10° ;xmreneir B rox [Marasas W. et al,,
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1979]. Ilpm aToM B BepHOBHIX HPOAYKTAX HAPARY ¢ J@30KCHHMBATe-
posom Obur o0HApYKeH M BBICOKHII ypoBeHb 3eapaieHoHa, Iloxoskas
curyanust nadmojanace m B Kurae, rjle pacupocrpaHeHHOCTL paKa:
[HINEBOjla KOppeJHpyer ¢ YacToToil mapind INNeHWIbl, BHIBBAHHON
F. graminearum. [Ipepnmomaraior, aro toxemasr F. moniliforme, o6-
Hapy/KHBaeMble BO MHOTHX NNINEBBIX UPORYKTax Hapsaay c¢ N-mmET-
po3aMHHAMHI, TaKiKe MOTYT NrpaTh OIPEJeJeHHYI0O pOJb B HTH-
osoruu paka nmmesofa B Hurae [Mirocha C., 1982; Lu S., Lin P.,
1982].

B cBsism ¢ M3iI0KeHHBIMA JAHHBIMI TPeJCTaBIAET 0COOBIN HHTE-
pec coobmenme R. Schoental (1983) o coderammom peiictBEm Ha op-
raHu3M KMBOTHOTO MUKOTOKCHMHOB, Hpoaynmpyembix rpubamm Fusa-
vium. Kpsic mopseprain mepuHaTaIbHOMY Bo3jeiicTBH0 T-2-TOKCHHA
(1pexrparnas HaKOMKHAS anmMKaIWsg) #m seapajenona (0J{HOKpaTHOE:
BHYTPHOPIOMINIIOE BBEJenne Ha J-it jgenn swusgn n jgosze 0,5 mr).
Yepes 21'/, mec y ojmoii wpuent Opuia  ofmapyskena dvenryitgarTas
RapOouuoMa HOCOBOll pakoBMHLL ¢ MeTacrasaMd B TOJOBHOM MO3r W
IPOMESRYTOUHO-KACTOUHAN ONYX0Jdb JIeBOr0 CeMEHHUKA. '

Caejtyer ynomsinyrs o6 ojiHOii BechMa CHODHOI, HO WHTEPECHOI
riunorese . Schoental (1980) o BO3MOKHOI CBABH MEMKIY TOKCHIE-
cxumn Merabomuramu rpumbos Fusarium m menmarpoit. Amammsupys
o0mupHEIE (paKTHYECKH MaTepHal 0 PacnpoCTPaHEHHOCTH ITOTO 3a-
fioneBaHds B Pa3IMIHBIX CTPAHAX, ABTOP OTMETHJA, UTO BO3HHKHOBE-
nme mexnarpsl B Espome mw Adpnre 8 XVIII—XIX =B, cosmamno c
TOABJIEHNEM HA 9THX KOHTHHEHTAX KYKypyasl m aT0 3afoieBamme Ha-
On1071a0ch TIABHBIM 00pasoM Ccpejl HEHMYIINX CI0eB HaCeJeHWs,
HOTPeOIABIIAX B MNHUILy MyKy W3 LONOOPYEHHON ¥ 3aIuIecHeBeoir
KyRypyssl. CHMOTOMBI meiyiarpsl OTMeYanm U y Ji0fieii, moTpedsias-
LIWX IWBO, M3TOTOBJIENHOe M3 suMeHs, 3apaskenHoro F. sporotrichi-
ella, m copro, sapamennoro F. incarnatum m cojepsxamero T-2-TOK-
cun. Hexroropsie xapakrepuble sl TeIarpsl cAMOTOME! (HapyIIeHNe
NeATeTHHOCTH JKeIy0YHO-KMIMETHOT0 TPAKTA, HEePBHOI CHCTEMBI, 110-
paskeHne KoM, HOP(UPHHYpHsa) HAONIOJAIACHL W LPH TOKCHKO3AX,
pereBanEbix TTMT. Aprop mopguepkuBaer TaksKe, 9TO BCIBIIKHE 3a-
Oomepamms OTMevanMch OOBIYHO BECHON B paiioHax ¢ BIAKHLEIM T
XONOHBIM KIMMATOM, IJle TacTO MCIONb30BANH TEPEeSHMOBABIILYIO IO,
cHeroM KyKypyay. R. Schoental nmomaraer, uro ¢ mosummii coBpeMeHHOIT
MHKOTOKCUKOJIOTHI HEJIarpy CclefyeT paccMaTPUBATHL KaK MUKOTOK-
cuxo3, seseiBaeMeit TTMT. YUro racaerca asmrammuao3a B m ammuO-
KHCIOTHOTO AucOamamca, IpefuoiaraeMplX ATHOIOTHIeCKAX (aKTopoB
fIeJIaTPhl, TO OHM JIHUIOb OTPAKAIOT HEJOCTATOYHOCTH NUTAHHS U yCH-
anpaoT Tokcmieckoe meitcrsme TTMT.

Urax, Tokemaeckme ¢BOHCTBA TOCTATOTHO HOAPOOHO MBYICHB! JUIIE
v ouenb Hemuormx ms Gomee uwem 40 mamecrmeix TTMT. Ueximoun-
TeJBHO IMHPOKAsA PacHpOCTPAHEHHOCTh HPOAYIEHTOB TOM IPYNIIbI MA-
KOTOKCMHOB H 0eCCIIOPHBIE [0KA3aTeNbCTBA WX OMACHOCTH I 370-
POBBS UEJOBEKA ABIAIOTCA BECKEMN NPAYMHAMHE BO3POCIIET0 BHEMAa-
HHua mcenenoparerneil kK maygenmio TTMT m saGosesanuii, BEIBEIBAEMBIX
OTEMH TOKCHHAMH.
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METABOJIMSM TPHXOTENEHOBLIX MIKOTOKCATIOR

Ipouecent onorpamcopmanmn  TTMT »n usoruos  opranmsme
PAYICHBL MAJIO, M MMEIOUIHECs CBECHHA Kacalores raaninim o0pasom
merabonmama T-2-roxenna.

Tranesoe pacmpejienenie u dKexpenus. B mcciaejiopanmax, npone-
Jennnix ¢ memonbzopanmem medensrx TTMT —T-2-rokenna u gysape-
nona-X, MOKa3aHo, YT0 OHH OBICTPO BCACKIBAIOTCH W3 IO,
(LICTPO TOBEPraIOTCsa MeTadonmaanuy 1w B revenne 4872 w wourn
(10IHOCTHIO BBIBOJSTCS M3 OPraimaMa.

Y umpnmeit upu opmoxparnom ssegennn suyrph *[H]-T-2-roxenmna
qepes 30 MEH MakeMManbHOe Koauvecrno roxeuna (27% wpoepennoir
Jl03BI) BBIABIAIM B nedenyu, nourax u sweaun, Yepen 2448 v pa-
JMOAKTHBHAS MeTKa BO BHYTPEHHUX OpraHax He o0HapyKABaiach,
XOTS BBICOKAS Y/eALHAA PajHOaKTHBHOCTH OTMEYAlach B JKEIUH 10
24 w W B TRaAHH TOHKO{ KUK B Tevyenue 48 4. Irm JaHHBIE CBI-
JeTeNBCTBYIOT 0 TOM, YT0 T-2-TOKCHH BHIBOJAHTCS M3 IEUYEHH DIABHELIM
obpasoM dYepes ’Keaub. 3a 72 4 M3 OpPraHm3Ma MBIeil BRIBOJHIOCH
oxono 709 meegennoro T-2-roxcmma: 519 c ramom m 179% c¢ Mmouoir.
Auanornynsie pesyJibrarhl OBUIM TOJYYeHBI M B OIBITaX HAa KpbIcax:
57% »eenennoit moset °[H]-T-2-Tokcuma BHBOJMIOCH ¢ KajoM H
129% — ¢ mouoi [Matsumoto H., et al., 1978].

IIpm opmoxparnom seepenum 3[H]-T-2-roxcmua Buyrpn 6-mejemns-
fBIM IpUILIATaM-0poiiepaM B GOXBIIMHCTBE TKaHEl MaKCHMAJILHYIO
HOHIEHTPAI[NIO TOKCHHA BHIABIANEL Yepe3 4 1, a B MBLIONIAX, Koe H
skerum — uepes 12 u. K 4-my wacy 749% wmerknm o0mapyskumBanm B
COTIePRAMOM JKeJIy/I0MH0-KUIIeTHOTo Tpakra, 6,0% — Bo BHyTpeHHHX
opramax, 12,8% — B Tymke (MBIOIIEL, KAPOBAF TKaHh M KPOBb)
u 6,7% — B srckpemenrax. K 47-my dacy cofiepskamde TOKCHHA B
FReJIyIOTHO-KMINeTHOM Tpakre mapaino mo 2,7%, a B 9KCKpeMeHTax
sospacrano jo 81,69 msemenmoit mossr. Obpamaer ma cefs BHAMaHTE
tharr oOmapyskemus nambosee BHICOKOI Y/IENBHON pPAaAHOAKTHBHOCTH
B Teuenme mepshlx 48 u okemepumenra B xemqunm, C mparrTmueckoit
TOUKH 3PeHHs NPEeJ(CTABJIAETCH Ba;KHBIM, 9TO KoHnenrtpanms T-2-Tok-
caHa B TYIUKe IBINISS cocraBager okomo !/io ssepemmoit moss: 0,06
u 0,04 mr/er coorsercTBeHHO Yepes 24 m 48 4 mocie BBeJeHHA JO3E
0,5 mr ma 1 Kr maccsr Teaa [Chi M. et al., 1978al. Ilpn oxmoxpaTHOM
psefennn °[H]-T-2-rokcumna KypaM-HecymKaM MaKCHMajbHOe KOJH-
YecTBO TOKCHHA B Aitljax oOmapysRuBamu depes 24 4. Ilpm arom smein-
ror comepskax 0,04%, a Gemox — 0,13% mBenmennoit fossl. Ilpm MHO-
rokparHoM BpejeEnm T-2-rokcmEa ero XoHIeHTpanus B Gexke smm
Oblia TaKsKe BhHIIIG, TeM B JReaTKe. HoamuecrBo TOKCWHA B silme
flocae BReJIeHUS ero Kypam B Tevemme 8 jmeit B mose 1 Mr/kr cocra-
suno 0,9 mer [Chi M. et al., 1978b].

Nsyvenme TKameBOro pacupefieieHnus T-2-TOKCHHA y JOMHBIX KO-
DOB IIOKA3aJ0, 4T0 B ILIa3Me KpPOBH MaKCHMaabHAf KOHIEHTPAIUA
mocrTuraercs depes 8 w, Momoxe m Modye — uepes 16 9, xame — gepes
44 v, Coyerss 72 9 m3 opraHmsMa BHIBOJMICS BeCh BBEJGHHBII TOK-
eom: 71% c¢ ramom u oxomo 299% c mouoit. Oxromo 0,29 rtoxcmma
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onpenexsan B8 Monoke [Yoshizawa T. et al., 1981]. Ilpn BBemennw’
T-2-rokcmma kopoam B Koamuectse 182 mr (coorsercrByer moO3e-
0,44 mr ma 1 xr maccsr Tena) B Tevenne 15 fmeit mabmionanm cremy-
WINYI0 AHHAMARY HKCKDPEIUN ero ¢ MONOKOM: Ha 2-if JeHb 43 MKr/m,
fra 4-it — we BuuABIANH, wa H-if — 160 mur/m, ma 8-it — He BHIABIANM,
Ha 10-it — 40 mxr/a m ma 12-it gems — 30 mrr/a [Robinson T. et al.,
1979; Weaver G. et al., 1980].

T. Robinson u coasr. (1979) msywaam pacupenenemme 3[H]-T-2-
TOKCHHA y mopocAr-orheMbrmeii. Yepes 18 u mocme opmoKparHOrc:
BHYTPHIKEJY/I0UHOTO BBeJIEHHs B MBLIIETHON TKAHH 00HAPYIKEBAIA
9.7%, B mewennm — 0,43%, moukax — 0,08%, memam — 0,06%, a B
Moye m Kauxe — coorsercrBenno 21,6 m 259 sBemennoir josnl. Ilpm
JVITeJIBHOM COAeP/RAHNN CBHHOMATKE Ha pan@oHe, BRIovYaomeMm T-2-
TOKCHH B KoHmenrpanun 12 mMr/Kr, B ee MomoKe cojiep/Kanme TOKCHHA:
coeranisino 76 wmxr/i.

Rax yme ormenanocs, enepenun o6 ofmene npyrmx TTMT mpax-
rmaeckn oreyrersyior, Y. Ueno n coapr. (1971) mpm mayuemmm TKa-
mesoro pacnpojeseis *[H]-(ysapenona-X B omeiTax ma Mpmmax e-
pea 30 mMun nocjae ero sBejleHHs BHABIAIE B medenm 3%, B mou-
gax 1%, » wumeunnrke — 1,59% BBeleHHON 0351, He3HATATEILHEIE:
noJmvecTBa ToKcHHA O0OHADY/KHBANE B CEJE3CHKE, JKEIY/IKe, FReITM
n maasme Kpopm. Coycrs 3 9 TOKCHH BHIABIAIN TOJLKO B TOYKAX,
ceqeseHKe W ;wenui, a vepes 12 @ om me Gbn 06HApYKeH HA B OTHOM
A3 meeneoBaHEEX opranoB. Dyszapenon-X BeIeANICA W3 OpranH3Ma
MBILIei B TedeHme 24 4 ¢ MOYO0Il U KajloM.

Ilyrn npespamenyas TTMT. Xumnueckuit amanus wmerabonnros
T-2-Toxkemua, BBIZIEdAEMBIX KpEICAMII ¢ KaloM, mokasai, uro u3 45,6 9%
DacTBOPUMBIX B MeTamoie coejmuenmit 2,7% wnpuxommres ma OO
gyenamenennoro T-2-troxcmna, 7,5% — HT-2-toxcuna, a 258% =
91% — ma om0 aByX HemAeHTHMUIMPOBAHHBIX MeTaboJmMTOB, 000-
spavennapx coorsercrenno kak U-IIT m U-IV. B moue mapany ¢
1T-2-rorcunom (1,4% ), 8-ruaporcupmanerokenckupnenomom (1,8%)
ofHapyRuBanm Tpu HeujeHTH@UIUpoBaHEbIX Komnomenta: U-I, U-TI
i U-V [Matsumoto H. et al., 1978].

Rar norazamm T. Yoshizawa u coasr. (1980b), y memmasar okono
S0Y% sBegennoro suyrps T-2-ToKcHHa TOJBepraercs MeTaboIHTeCKO-
My mpeBpameHmio ¢ obpasopanuem Ooiee IMONSAPHBIX CONUHEHWH, BEN-
BOAIIXCA ¢ DKCKpemenTaMu B Tevenne 48 u. Wpenrnduramma srmx
COeIMHeHMIT TO3BOXMIIA NPWIATH K BHBOAY, daro T-2-rokcmm, HT-2-
roxens, T-2-rpuon (neanermn-HT-2-roxemn), T-2-rerpaonr m mHeoco-
TAHIOJ SABIAIOTCS MUHOPHBIME MeTaboNMTaMI W Ha WX JIOII0 TpH-
xomuress Beero 0,36—1,13% BBemennoii osnr Toxenma. OcHoBHYIO
FPynIry MeTa00JqITOB COCTABIAXT 8 HenmJeHTH(YHINPOBAHHUEIX COeJH-
wennit, obosnavennsix TB-1 — TB-8. “TIpn srom KommuecTBo 06pasy-
womuxea TB-3 m TB-8 cocrasasmo coorsercrsenno oxomo 12% n 259
spefiernoii 0361, Crpykrypa ommoro ma merabommroB — TB-6 (1,5%
sBeflenHoil j03nt T-2-rokemua) Obura mueHTH(HUOUpPOBAHA Kak 4-7ie-
anermineocorannon, a papyroro (TB-4) —war 8a-amerorcm-3a, 4B,
15-rpuruapoxen-12,13-snorcurpuxorern-9-emn. \
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S, Swanson (1980) moxasamx, wro TB-6 momuo nosyunrs in vitro
P HCHONBBOBAHAI TIPEIrapaTon mevemr kpuienr, [lepmarororcniocrne
cnoitcrsa TB-6 opwmm B 10—20 pas menee BLIPAKOUILIMIL, 1OM Y
1-2-roxemna, a LDsp i pacrymmx rpoie aupmm Wistar npu nnejie-
(i poyTps cocrapmia 96,2 mr/kr m Opura Gamska k LDso ppyroro
merabonmara T-2-rokewna u3 sKckpemenToB IBIIaT — T-2-rerpaona
(36,9 mr/gr), B 1o Bpemsa kar LDsp T-2-roxkemma, ycramoniemimast
B OTHX ke omblTax, cocrasmia 2,7 mr/kr. Tarum o00pasomM, HECOMIIE-
110, 9TO 4-JlealleTHIHECCONMAHNON, TakHke Kar m T-2-treTpaos, npej-
CTaBIAIOT co00it NPOAYVETEI JieTokeukanmi T-2-roxcmma B opranmamve
JUUBOTHBIX.

T. Yoshizawa u coasr. (1980a) nomyumnn Gumsiime pesyianrarn
npn mayuenmm Meraboamama T-2-roxemna in vitro. Ilpn mcyGarmn
s teuennme 60 vum upu 37 °C ¢ Hagocaounoit Ppariuein TOMOIeNATOnR
uevenu EKpoic (9000g, 20 mmm) T-2-roKcHH mOJBEpPrajcs IOJIOMY
npespamienuio ¢ odpasopanmeM takux upomspojmbix, kKak HT-2-rok-
cun (49,3%), T-2-rerpaon (4,3%) m Ba coepmHeHHs, 0003HATCHHbIC
kak TMR-1 (18,7%) u TMR-2 (1,6%). Omum m3 wmeraboamros,
TMR-1, 6pt1 BEIlesen n HIeHTHQHAIEPOBAH Kak 4-JlearneTHiIHeocoa-
guox (r. e. TB-6 y memurar). Mmrepecno, urto B Tex e yCIOBHAX
upkybauun HT-2-rorenn yacTimymo npespamiaicsa B 4-aeaneTHiIHeoco-
mammon (11,5%), T-2-terpaon (6,6%) u TMR-2 (0,9%). ITpn mn-
rybaumu T-2-rokemna ¢ mpenmaparamm TRamm skexyjka npm pH 2,2
mabmogainocs obpasopanme Toabko HT-2-roxemma (7%), a npm
pH 7,5 — HT-2-tokcnna (18%), 4-meanermmmeoconannoaa (3,5%)
u meoconanmnona (4,4%); Gonee 50% T-2-rokcmHa 0CTaBAIOCH B HEM3-
MeHenHOM BHje. 'oMoreHaThl TKaHU RUIIEYHIKA, TaKie Kak ¥ mede-
um, akrupuo Mmerabomnauposanu T-2-rorcmm ¢ obpasopammem HT-2-
tokenna (45,5%) wu 4-neanermameocomamuona (12,9%), mpmuem
rorbko 09 T-2-roxkcuna o0cTaBajoch HEH3MEHE HHBIM.

Ecrp Bce ocHOBaHMs 10JIATaTh, 9T0 B TKAHAX KpPHIC W [PYTHX RH-
BOTHEIX T-2-TOKCHMH TIpH yYacTII MHKDPOCOMHEIX (JEPMEHTHBIX CHCTEM
wojBepraeTcs feanermanposanmio ¢ oopasopammem HT-2-roxcmma, 3a-
TeM 4-Jleanermineocosannona 1, maxkoner, T-2-rerpaoxa. Hpome sroro,
B TKAHU KHIIEYHMKA BO3MOJKEH M JpPYroil myrs OmorpaHc(opmammm
T-2-rokcumna: T-2-TOKCHH—HEOCONAHHOI—>4-]Iealle THIHe0COTanIOI—>
T-2-rerpaon (cxema 18).

Apaymsz merabomnTo T-2-ToKcnHA, 9KCKPETHPYEMBIX ¢ MOYOH W
KaoM y Kopos, mokasaix, uro HT-2-rokemm, meocomanmox, 4-yeare-
THIAHEOCOJAHHON M ele TPH HeHJeHTH(UIVPOBAHHLIX COeJMHEHN,
-o6ozuavennsix Kak TC-5, TC-7 m TC-8, cocraBufoT rpymiy MHHOp-
HBIX MeTa00JUTOB, B TO BPeMs KaK OCHOBHBIMH SIBJIAIOTCA DaHee HEM3-
secruble 3-oxcn-T-2-rokemr (TC-1), 3’-oxem-HT-2-toxcmm (TC-3)
u coejumenne TC-6 ¢ meycranosiennoii crpykrypoit. YIx xonmiecrso
cocraBasno 30—40% Bcex BHIABISEMBIX B T€YeHHE NEPBHIX 24 1 mpo-
uspopubix T-2-tokeuna B mMoue; 60—70% — B momore m 50—60% —
8 nmuasme Kpopn. MeraGommr TC-6 spasancs ofHEM B3 OCHOBHEBIX HPO-
wsponubix T-2-ToKcHHA, onmpejenseMbIx B medeHd Kopos, Ilpm BBeje-
mon *[HI-T-2-torcnna GepeMeHHBIM JRHBOTHBIM HTH COEJHHEHHS BbI-
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4 Cxema 18.
ITyrm merabosnmama T-2-ToKcuHa.
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|
|
|
it
=

1
¢H0c0CH,

4-[leauernnHeoconannon

CHQOH

T-2-Terpaon

ABIAJIA TaKike B TEYeHH W JKeJyJKe IUIO[0B W B AMHUOTUYIECKON
muarocrn [ Yoshizawa T. et al., 1981, 1982].

B onsrrax ma mpmmax gupun ddYs 0buio mokasamno, 9To mpH Of-
HOKpaTHOM BHyTpuOpomunnom seefenun LDsy 3’-oxcn-T-2-trorcnna
cocraBisita 4,63 Mr/kr m cymecrseyHO He orTamuanach or LDsy T-2-
rokcuna (5,31 Mr/kr), B 1o Bpema kKak LDsy 3’-oxcu-HT-2-toxcnua
opmta B 3 pasa Ooawie, gem jaa HT-2-toxcuma (22,8 mporms
6,5 mr/kr). I'mcromornvyeckne M3MeHEHHSA, BhI3BIBaeMble 3 -oxcm-T-2-
TOKCHHOM, BBIPDAZRAINCH B HEKPO3aX HIHTENUS CIMBHCTON 000J0IKB
ROITeYHUKA, 'MIOMIA3HE HIH arpouu BIIIOTKOBOIL 7KeIe35l, celles3eH-
rm # KocrHoro mosra [Yoshizawa T. et al.,, 1982]. Ornmu sxcmepm-
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MOTITAMEL JIOKadano, 4ro y wopon TZaonenn wapuiy ¢ poanernanpo-
GOTMEM MOXKET IOABOPLATLON ORUCAONNI0 ¢ OOPABONANNOM OKCHITPO-
manoaerx T-2 m HT-2-roxenon,

B 6oxee mospmmx neonoponammsyx T Yoshizawa w coanr, (1984)
oOnapyBEmr in vitro pu nkyOain roMOrenATOR MOMO I MLILIeH 1t
obesnsm ¢ T-2-roxeunom, kpome HT-2-roxenna, neoconanmona, peane-
ruianeocorannoga n 1-Zoverpaona, apa 3-OH-uponsnogumy T-2- n
HT-2-rorcumor. I npomsso/aune o0pagonumaines n MUKHOCOMIOI
(paxmmn B mpueyrersnn NADPLH, Bantio, 1ro npegsapureanioe nne-
Jlenme RABOTHRIM (Perobapiurany npuuoAmio 1€ snaunreasnoMy yen-
neunio ororo mpouecca. Ilo-pupumomy, n rujposcunuponanun T-2- n
HT-2-rorcmmos ywacrsyior muroxpom P-450-sanmenmuio  MonooKen-
ICHA3BL.

Poms Mumrpocomupix rtmppomas B Merabommame T'T'MT usywasun
M. Ohta m coasr. (1977, 1978). Ilpn uakybammn T-2-roxcmna ¢ waj-
MATOXOHAPMAILHEIM HafocajKkoM medenm Kpsic npm 37 °C mabmiona-
10ceh ero Obicrpoe npeppamenne 8 HT-2-roxkenn. Ilpn mayvennu puyT-
PUKJIETOYHOIT TOKaxusanum (pepMeHTa, YIACTBYIOIIEro B JlealeTHIIH-
posanmn T-2-Tokcuna, 0Kasajoch, YTO ero MaKCHMAJbHAA AKTHBHOCTH
cBsAzaHa ¢ parnueil MurpocoM. B mMuroxomapmanbHOit (parknum ax-
ruBHOCTE (pepmenra Opira B 10 pas mmke, a B IUTO30J€ He BHIABIL-
aach Boece. Cropocrs peakumm jleanermimposanis T-2-ToKCHEA 10-
nasnanacs B npucyrereun NADPH m NADH m mommocTsio TopMosn-
mach mpH T00aBIeHRN B cpejly s3epmua u jumsonpormidropdocdara.
ARTHBHOCTE MHEKPOCOM, BBIIEJI@HHBIX M3 TKAHH TOJOBHOIO MO3ra I
MOYeK Kpblc, OblIA 3HAYMTENHHO HIIKE, a MHKDOCOMBI M3 TOJCTOIl
KUIIKA T KJIeTOR KPoBM BooOIIe He o0majjaind feaneTHIUpYIONIeir aK-
tnsaocThI0. CpaBmenme ckopocr:m mpespamenns T-2-roxcmma p HT-2-
TORCHH MIKPOCOMAaMH TIeMeHN PasimIHBIX BHIOB JRABOTHBIX IIOKA3aII0,
qT0 OHA MAKCHMaJbHA y KpOJHMKa I venoBera (coorsercrsemuo 3044
n 331 umonn/10 mun ma 1 mr Gesxa) m 3pauMTenbHO HAKE Y APYTHX
BHJ[OB — MBIIIA, IBIIIEHKA, KPBICKI M MOPCKOM CBHHRE (COOTBETCTBEH-
mo 75; 55; 38 m 14 mmons/10 mun ma 1 mr Genxa). Ilpm sToM MEK-
pocoMsr mevenn kpoanka npespamaimy 8 HT-2-rokcmm mo 40% wumcxon-
moro T-2-roxcmma. IIpennonaraior, uro peaxmus C-4-meamermamposa-
nnsg T-2-TokcmEA RaTAMMBHPYETCS MHEKPOCOMHON Hecmernudmaecroit
rxap6orcmracrepasoit [Ohta M. et al., 1977].

B cromx mocaejpylomux mcciaefloBAHAAX 3TH aBTOPHI M3YYWIH CYH-
crparayo cmenugmunocts meroropsix TTMT, memonssys B KagecTse
HCTOUHAKA KapOOKCMIscTepas MAKDOCOMBEI M3 IeYeHHA Kpoiuka. Hax
BHJIHO M3 Tada. 23, MHKpocoMHAs KapOOKCHIACTEpasa aTakyer, Kak
OpaBuIo0, ameTHIbHBII ocrarok npm C-4; saMemeHms B IOIOKeHHN
C-3 m C-8 B smHaumTeabHONI cremeHH BIAHNSAIOT HA TUPOIN3 CBA3M C
aneTHIBHBIM ocTatkoM B mosomenun C-4. B wgacrmocrm, depment
ARTHBEH B OTHONIEHWN COEJWHEHWI, MMelomux B mnoixokenum C-3
rafpokcmibnayio rpynmy (T-2-Tokenmm, RmameroKcHCKEpHEHON, (yaa-
penon-X, 4,15-imauerninusanenon), no me ruapoxasyer C-4-ameTmin-
uprit ocraTor B TTMT, mveiomux Taxyio ke ameTHIbHYIO TPYIILY IpH
C-3 (amermn-T-2-roxcnn, rerpaanermannsanenon). TTMT, mmeomue
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IIpunmevanue: Ac—COCHs; ¥ cKopocTs yOBUIN cyderpara,

npu C-8 awmunnyio rpyuny (12-vokenn),
-Hy (nmaneroxcnesnpuenon) win -0 (hy-
sapenon-X  m 4,5 pmanerwaunnanonon)
jerko mojsepraiores C-4-geanernianpona-
HUIO, @ HEOCONAHMON, COJepIRanuii 1pm
C-8 rmaporemabHyI0 Trpyniy, HeCMoTps
pa mammame ruzpoxcnia npn C-3, ne sn-
asgercess  cybeTpaToM Ui KaphoKCiime-

repaspr. Anermianisie ocrarin npun G-3,
C-15 n C-8 ommuaores craduanuocThio
K eiiersiio ororo qepmenra. Mewmovue-
HUE  COCTABISCT JHIIL  S-aleTuiIes0Ken-

HUBAJICHOJI, B KOTOPOM ['HIPOJIISY lI()}lll(‘[)-
raercs anerTmiabuelil  ocraror upm (-3,
JI TeTpaaleTOKCHCKUPIEHOd B MOJCKYIe
roroporo rtmjipommaupyercs C-8-amermiin-
Hasg rpynna. MuKpocoMuas KapOoKCII)c-
Tepasa 13 TeYeHH KPOIMKA TIPOABIACT
BLIcOKOE cpoferso K T-2-Torcmny, 3areM,
B yOniBaIomeM mopsjKe, K TeTpaaneTor-
CHCKHPIEHOAY,  JIHANeTOKCHCKUPIeHoY,
pysapenony-X, 4,15-rmanerminmsaneno-
oy u 3-amermijiesoxcmunpaienony. B or-
jguyYme OoT 9TOr0 KapOoKcHiascrepasa 13
[eYeHn KPBICHI MPOABIAAA OoabIIee Cpoji-
creo & TTMT rtunma B — ¢ysapenomy-X=>
>  pmaneroxcumcrmpnenony > 4,15-mm-
anerunaupanenony [Ohta M. et al.,.
1978].

0co60ro BHUMAHUA 3aCHYRUBAIOT At~
e T. Yoshizawa m coasr. (1983), 06-
HApY/REBINIX B Move Kpbic auanm Wistar:
Mociie OHOKPATIIOTO BBEJEHHsI MM BHYTDB
[le30KcHHMBajienona (BOMUTOKCHTA) Hapsi-
Iy ¢ HEH3MEHeHHBIM TOKCHHOM ero je-
HIMOKCH/INPOBAHHOE ITPOM3BOJIHOE — MeTa-
Gomnt 3a,7a,15-TpuraipoKCUTPAXOTEI-
9.12-muen-8-on (cxema 19). Dror Mmera-
Gommr, obosmavennsnii kak DOM-I, Brisae-
JleH B DKCKpPeMEeHTaX KpbIC, KOTOPHIM BBO-
WM Je30KcHHHBaNeHon (B Moue 3a
72 v — 4,4%, B wame — 5,69% BBejenHO
03BI), a TaKksKe B IIIaaMe KpPOBH M TIie-
9enm.

Jlo wmacrosmiero BpeMeHNH OCTAeTCH
HeBBIACHEHHEIM, MOJKET JI MHKPOCOMHAST
DIOKCH/THIPONa3a yIacTBOBaTh B 00e3-
ppesgmsarnn TTMT, a rawxe smavenme
peaxumii kousbioranun ¢ SH-rmyrarmonom,
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UDP-riioKypoHOBO# KHCJAOTON M APYTEMHE COe[lMHEHHAME, KOTOpPEHIe,
«aK IIOKA3aHO BHIINE, MIPAIOT CYHDIECTBEHHYIO POIL B JETOKCHKANNA
2,3-anoxcana admaroxcuna Bi. ITo nammemm Y. Ueno (1977) B yemo-
suax in vitro T-2-toxemn m ¢ysapenon-X NPOABIAAIT €Iab0 BHIPaA-
JReHHBIe CBOICTBA KOBKYPEHTHEIX HHIEOHTOPOB INIyTaTHOHTpamc(hepa-
3bl, UTO KOCBeHHO yKaseisaer ma cmocobuocts dtax TTMT obGpasossr-
‘saTh Komwswioratsr ¢ SH-rayrarmomom. Ilocie sEyTpmOpIOMMHHOTO
sBejlennsa kpeicam T-2-Toxcmra B fose 2,0 Mr/Kr B MOYe 3HAUATENBHO
(ma 57%) ymeamamsaiochk COfiep:RaHHEe INIOKYDPOHHJIOB, YTO ITO3BOJA-
©T C[eJaTh BHIBOK O BO3MOMHOCTH dKcKperum T-2-ToKcmHA WA ero
#yeraboamTos B BHAE TMIOKYPOHOBHIX KoHBIoraroB [Bamburg 7.,
Strong F., 1971].
Cxema 19. B mammx  mccaemoBaHmax
Merafomusm Ae30KCHINBATCHONA, [Kpasuenko JI. B. m xp., 1983,
; 1984a, 6] Obum mouayuens: yoe-

o M M JITeNbLHBLIe JoKasaTejIbCcTBa B

]

T s = OH MONB3Y BAKHOW POJMM pPeaKI(mii
\( ( "\"r/““ KROHBIOTANNN B JAETOKCHKAIIIIL
QP DN L b T-2-rorcuna. Tax, npn nedumure

MO H I H 0eqra B pamuoHe, IIPUBOJAIIETO
CH,OH K PE3KOMY CHIZREHHIO KOHIEeH-
Fiaaohshiasranoh rpanun SH-rayratmona m akTns-

HOCTH IJAyTATHOHTpPaHC(Epassl B
IIeUeHN, TOKCHYECKOe JeiCTBIe
T-2-rorcWHA 3HAYMTENBHO YCHIIH-
9 Baerca. ¥ Kpeic juamnm Wistar,
norygasmux B teuenme 30 pmeit
FoTol mMasrobenkoBeni pammon (49% Gea-
Ka, 18% B womrpome) comepsa-
> F-—H nue SH-rayrarmonma B meveun
i H nagaso mo 0,69 mr ma 1 r Tkampn
e (2,54 mr/r B xomrpoxe). Ilpm
atoM pesro (ma 32%) cummamacsh
I aRTHBHOCTH TJIYTATHOHTPAHC-
depassl. Bpemenne ;RUBOTHEIM ¢
Genrosoli meocTarounocTbio T-2-TOKCUIA (BHYTPH/KETYIOIHO B 03€
0,54 Mr[xr) conmpoBojamocs pasBUTHEM BEIPA’KEHHOTO TOKCHKO03a
1mbexrsio 409 wpric, B TO Bpems Kak Ha (YOHe MOJHONEHHOTO ITATA-
mi T-2-TOKeHMHE He BHI3BIBAJ [la/Ke KIMHATECKAX CAMITOMOB HHTOK-
cukanun, VnTepecno, uTo npm coveramHOM JleiicTBHE GEIKOBOH Heo-
crarognoctn m T-2-roxcwna yposens SH-rayratmoma m axkTmBHOCTEH
rayrarmonTpancepassl cHmKamuch eme B Goxpmieit crememm (no
25,2% m 42,4% womrpons). 4
3acmyRUBAIOT BHAMAHASA JaHHBE O BINSHAN THIEPBATAMAHO3a A
ta NpoABIEHMA TOKcHueckoro jeiicrema T-2-roxcmma [Hpasuen-
to JI. B. m np., 19846]. MsGrirounoe Besienme Kphicam amamm Wis-
tar BurammmEa A (esKeHEBHO B Teuenme 7 JHell BHYTPIIReIYIOTHO
u3 pacuera 70 000 ME ma 100 r macchr Tema) BHI3BIBATO BHATHTEIH-
1ble HapYIIeHUA AKTHBHOCTH (pepMeHTOB BTOPOil (haser Merabommama
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KeenobmornKkon — pesroe CHIIRO e anrunpoeTy M"IG’[)()(!()P\‘II[OIU”
UDP-rnory pornozmiarpancdiepasut 1 gokagansonanuoft n uurosone ray-
rarmonrpanc@epasnt (coorsorernonno ma 4b m 7THY Kowrponn), On-
HOBPEMEHHO B HEYeHM JIOCTORCPHO YMOHLUTALCH YPOROUL OM1010 11
DCCONITHATBHBIX  KOMIOHOUTON  POAKIIIT  KOWBIOTAIME  Ty78ePOJULLIY
pemecrs — SH-rayrarmona, Buejenme T-2-rokemma Kpuicam ¢ rimep-
BUTAMIHO30M A CONPOBOMANOCH SHAYMTEALILIM YEWIOHIOM TORCH-
YCCKOro JACHCTBMA MUKOTORCHIA, UT0 NPOABMII0cH B (oloe prunem
Pa3BHTHI TeMOPPATHMUCCKIX SIBACTIIE W POSKOM  YHOMUTCHI  CME -
nocerH HIBOTHBIX — 710 D09 (259 n rpyre KomrpossusIx JRUBOTHLX,
WOTOPBIM BBOAIUIM BHYTPIKeayouno  Toianko T2-roxenn B jose
3.0 mr/er). Caenyer mopgepruyrnh, wro npn T-2-mmkorokenkose i
(horme MBOBITOUHOTO MOCTYIIEHWS pHTaMuua A B nevuenu Ouja pesko-
cumkena arrupHoctTh Kak UDP-tooxyponosmurparcdepasst, rak u
JlyTaTHoHTpancdepassl, DTH HCCAeOBAHUS TO3BOMMII BIEPBLIC BLI-
ABHTH BRIDA/KEHHOE BIMsAHHe M30BITKAa BHTAMUHA A Ha aRTHBHOCTEH
Ki109eBEIX (pepmentos Bropoil (hassr mMerafonmaMa KCeHOOHOTHROB M’
MOXYUYHTH JIOTMOJMHATENbHBE J0Ka3aTelbeTBa BaKHOCTH (hepMeHTATHB-
Horo mporecca Komwslorammm T-2-roxemma (mam ero MeraboanTOB)
¢ SH-royrarmonoM © TIOKYPOHOBOIl KHCIOTOH B IENW pPeaKmHil jie-
TOKCHRAIUK TOTO MHKOTOKCHHA B OpPraHm3Me.

Jla pacun@posku MexapmaMma jeroxcurarnuu T-2-roxenma B op-
raHu3Me NPHHIANHAIGHOE 3HAYEHHe HMEIT JAaHHbe O BINAHAH MO-
(IKaTopoB (PepPMENTHEIX CHCTEM IIeTeHH, MeTabonm3HpyIonux Kee-
HOOMOTHRM, Ha KIMHAYECKYI0 KapruHy nurokcmkanmm (tabm. 24).

TabGamma 24 Bmusnme denobapourana, 20-wernaxoxantpena u  CoCly.
Ha HeKOTOpble MoKasaream ocrtporo T-2-tokemkosza y xpsic [Kpasuenso JI B.
u 7ip., 1984a]

I'pynna KHBOTHBIX

dhenoba 20-MeTHI-

TTokazaTedh WHTOKCHKAIGIL Guradt X0JlaH- CoCla-+-
KOHTpONS |T-2-TOKCHH - T-2-TOK- rpea+ | 4T-2-ToK-
onH +T-2-TOK- CHH

CUH

Temopparnz (& 10-yy wacy) 0/10 [6/20(30%)|7/15(47 % )[4/15(27 % ){5/14(35% )+
Huapes (x 10-my wacy) 0/10 19/20(45%)(0/15(0% ) |6/15(40%)|5/14(35% )-
CueprHOCTE (K 24-My "acy) 0/10 |6/20(30%)[0/15(0% ) |2/15(13%)|1/14(7 %)
ARTHBHOCTE  (PepMeHTOB B
CBIBOPOTKE KpoBH (K 24-My
vacy) *:
p-N-amermarmoxosammman- | 24,334 | 16,67+ | 24,17+ | 20,33+ | 22,33+
nasa, aMonb/vuE ma 1 x| =+=1,16 | +£1,50 | +2,00 | 1,00 | =£1,00
0-MaHEHO3Ma3a, BMoas/Mun | 3,79+ | 0,78+ 1,76+ 1,27+ 1,19+

Ha 1 Ma +0,42 +90,11 -+0,32 +0,24 +4-0,27
-Hyrneornpgasa, 2,86+ | 0,71 | 1,70+ | 1,10% | 1,87+
MEMOJB/MEHE Ha 1 M +0,19 | +0,06 | =+0,24 | =0,13 | =0,27

* Cpepune maudole (X£8%) us 7 onuTOB.
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Ylnrepecno, aTo 3amuTHOE JlelicTBIE OKA3hIBAIA Kak MHIyKTOpHl ((e-
nobapomuranx m 20-MeTHIXOJAHTPEH), TaR ¥ HHCAOHTOP (XIOpHI KO-
fanbra) cuuTtesa (pepmentoB mepsoil (assl Merabomm3Ma KCeHOOMO-
takoB (uuroxpom P-450-rmpporcmnasmas cmerema). OpgHO3HAUHOCTH
odderra aTUX MOIHGHKATOPOB MOKeT OBITH O0BACHEHA C MO3MIWIT IX
Jeicrsua ma gepmenTs BTopoii dassl Meraboau3Ma KCeHOOHOTHKOB —
UDP-raoxyponosmi- u rayraruoarpancdepasst. O6napyskeHo, B acT-
wocrH, uro (hemobapOmurTanm HHIYNEPOBAI aKTHBHOCTH 000HX aTHX (ep-
sieatoB (o 132 m 1609, xomrpoms); 20-MeTHmiIxONAHTPEH HE3HATH-
TENIBHO BIMAN HA ARTUBHOCTH INIyTATHOHTpaHc(epasksl, HO BHI3BIBAI
Ypeskyo (250% womrpons) arrmsammio UDP-rooxypomosmiarpasc-
«pepassl. Bregenne xmopmia rKobanbra yBeJIHIHBAI0 B 2 pasa ypoOBeHb
SH-rayratrona B meueH:m m yMepenHo akrmsmposaino UDP-rimoxypo-
nosmrrpanchepasy. Mupvm croBaMu, Bce M3yYeHHBIE MOJMPURATOPEHI
crumymnposann axrasnocrs UDP-proxypomosunrpancdepassr, xara-
JBEPYIOHEl peakinim KOHLIOTATMH KeeHOOMOTHKOB ¢ TIOKYPOHOBOIL
KUCHOTOI, W ruryrarnonrpancgepassi, OTBETCTBEHHOH 3a pearnum
gounoranun ¢ Sll-payrarnonom — nepsoit crajuE CHHTE3a MepRam-
ryponsix wueaor. Ilpm arom caepyer 0co60 MOAYEPKHYTH 3HAYCHHE
ARPUBALHN pIyTATHOHTPAHC(HEPa3sl, KOTOPOil OTBOAAT Ba/KHYIO DPOJb
# JIeTOKCHKAIHA SMOKCHIHBIX COeMHEHHI. IT0 TeM 0oliee Ba/KHO, UTO
ToKremIeckne cBoiicTBa T-2-ToKcnMHA CBABAHBI B MEPBYIO ovepesb ¢ Ha-
JHYMeM B CTPYKTYpe ero MOJeKYJIbl SMOKRCHIHON TIPYMIIEL. 3aciyiKu-
£aeT BHUMAHIA BHIIBICHHAA KOPPEISATHBHAA 3aBUCHMOCTH MEK/Y BEHI-
PAIREHHOCTHI0 3amuTiioro apderra W cremeHbI0 AKTHBALAE TJIYTATH-
onrpaHcdepass: MAKCHIMAIBHON NP cOYeTAHHOM BBeJleHHH (enodap-
ontana u T-2-rokcunma w MmEEManbHOR npm BBefgennAnm 20-MeTHIXO-
aanrpena u T-2-roxcuna [Kpasuenxo JI. B. m np., 1984a].

TlomyuenHsle pesyibTaThl IMO3BONAIOT LPEJIONOKATH, ITO BAIIUT-
sioe jeiicrsue (penodapOmrama m 20-MeTHAXONAHTPEHA WPH OCTPOM
T-2-troxcuxoze o0ycioBIeno mujyKnueir epMentos Bropoii (assr Me-
TaboiMaMa KCeHOOMOTHKOB M TpEsK/e BCero 3a CYeT YCHIEHWS IIpo-
{{eCCOB KOWBIOTAlmy TOKcWHA Wim ero merabommros ¢ SH-riayrartmo-
oM. Yro Kacaerca xjopua KobamwpTa, TO €ro BanfHTHOe JeicTBHE
©BAB3AHO, MO-BUUMOMY, ¢ yBeJIWMYeHHeM JOCTYITHOCTH JJIA TIyTaTHOH-
rpaHcdepassr KoakTopa, cHHTe3 KOTOPOLO IOBBIIACTCA ION AeiicT-
BHEM J[BYXBAJEHTHBEIX METAIIOB, BRIWIasa Kobamsr. B T0 3Ke Bpema
cle/lyeT YYATHIBATH B BO3MOMKHOCTH AKTHBAINN HSTHMH MOJEPHKATO-
paMm JIpyrax myTei netoxcmramuum T-2-TOKcmHA, B YacTHOCTH, ofpa-
30BAHHA NPH YIACTHE MAKPOCOMHON HIORCHATHJPOIA3EI COOTBETCTBY-
wmero raukons (8-msosanepoxcn-4,15-anerorcmrpuxoren-9-en-3,12,
13-rpuon) wam mpespamenusa T-2-Torcuua B Menee Tokcmamsrt HT-2-
TOKCHH HPH yIacTHA RapOOKCHIACTePasbL,

B moan3y mpejmoioiKeHus 0 BaSKHOCTH IyTaTHOHTpaHCHepasHoro
nyTH meToKcHKamum T-2-TOKCHHA CBHETENBCTBYIOT M IOJIyYeHHbBIE
flaMH JlaHHBIe 0 PasiNIHAX B AKTHBHOCTH 3TOro (pepMeHTa B mMeYeHH
SRUBOTHEIX, OTJIHYAONIUXCA 10 YyBCTBATENbHOCTE K T-2-TOKCHHY.
V camuos-kpeic gummn Wistar, Gomee UyBCTBATEIBHBIX K JIHCTBAIO
T-2-rokcmna, uem cammon-Mermeit CBA X C57BL/6 (LDsy T-2-roxcmua
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HPI OJHOKPATIHOM BILY L PUASOLY AOTHOM BUOAOHIN COOTHOTCIBONI0 3 1
6,75 mr ma 1 xe sacent Toua), copopacaine SHopiyrarmona n nevonn

0 AKTHBHOCTE mywu’rnuwrpum'(lmpnm.l ORI DHATHTOALI0 IO, TeM
v momreit (coornerersenno 2,8 wporsn 30 s wa 1 v rkann w2 npo-
run 7 mMEMoan/Mun ma 1 mr OGejin lunmumn) I pamenarensno, 1o
awrusnocts UDP-rimoxyponosmatpauciopuint n neuoim m‘mux BIIon
JKHBOTHBIX OBLIA OHIAKOBOIL.

Taxmm ofpazoM, MOIKHO NPEHHOXOMNTL, Yo 1 Moraboanome T-2-
rokenna #, no-pupamMomy, aApyrax TTMT passinoo snnuenne nmeror

pearknum JleaneTHaapoBanisy, THAPORCHINPORNIIE 1 KOWLIOrATY,

% MOJEKYJTAPHBIN W KIETOYHLIN MEXAHWIM JIEACTRII

IIpr pacmudposke mexammsma peiicrsus TTMT ocuoBmnoe BHIT
MaHHe HccIefoBaTeneil ObLI0 CKOHIEHTPHPOBAHO HA WMBYYEHMI MY
BANAHEA HA OmoCHHTE3 MarpoMmomekyd. OnEaKo, Kak CBUETeNbCTBY-
J0T pesyabTarsl padoT UOCIeTHHUX JeT, OPWHIANMAJILHOe 3HAYeHHe
[ MOHEMaHWs OmoxmMmuueckmx mexanmsmoB peicrsma TTMT mme-
10T JaHHBE 00 MX BJIMAHHN I1a JIpyrme MeraOoamuecKme MpPOIECCH,
a TaKKe CTPYRTypHBle U (DYHRIMOHAIBHBIE CBOIICTBA KIETOYHEIX
MeMOpan.

Bananwe na o0MeH HYKIEMHOBHIX KHejaor n Oeaxa. Pesynnrarn
MHOTOUMCIEHHBIX HccleloBanmil in vitro m in vivo moKassiBaoT, 4T0
TTMT saBxaoTcs WHIAOATOpAME CHHTE3a OeJKa M HYRIEHHOBHIX
KACIIOT.

Bnepsrre nopasusomee meitcrsme TTMT (8 wacrrocrm, nusase-
uona) na Oenxoswlii cmures maGmiogaam Y. Ueno m coasr. (1968)
B OOBITaX HA PETHRYJIONATAX KPOJIHKA M B 0CCKIETOTHON OeOKCHH-
Tesupylomeit cmereMe (pubocoMmsr medeHnm Kpsickl). Ilpm aTrom e Gbi-
70 o0HApPYReHO KaKOro-Iubo JeilcTBHA HUBAJIEHOJIA HA AKTHBHOCTD
asmaoanuia-TPHR-cnrrerassr, Beaecrsme 4ero aBTOpPHl IPENOIOMRI-
AM, UTO HHTHOHpYIOIee JeiicTBUe TOKCHHA — CIECTBHe HAPYIIeHM
(hyHRIMIT caMux prOoocoM. JToil jKe TPYNION aBTOPOB OBLLIO ITOKA3aHO,
uio T-2-roKcmn, AMANETOKCMCKHPIIEHON, HEOCOJAHION, HUBAIEHOJ] N
(pysaperoH-X 1OJaBAsIOT CHHTE3 MONH(EHIIATaHTHA B 0€CKIeTOTHOIT
GemorcmaTesnpylomeit cucreme [Ueno Y., 1971; Ueno Y. et al., 1973].
Obpamaer ma ce6s summanme Tor darr, aro atu TTMT (T-2-roxcum,
MHANETOKCHCKIPIEHOJ, HEOCONAaHHoa H (y3apeHoH-X) BHI3BIBAIOT
GhICTPYIO Aesarperanuio HoJmcoM B Kyuabrype (puOpobmacToB MBIIIE
¥ perumkyjonuTop Kpomumka [Saito M., Ohtsuba K., 1974]. 3tm nam-
fple TMOJYYWIH TIOATREp/KIeHNe B 0ojee MO3MHUX MCCI0BAHMAX
K. Terao (1983). Usyuas peiicrsue T-2-troxcmna, Hupamzenona u ¢hy-
2apeHOHA-X HA YATPACTPYKTYPY PasimIHBIX KIETOK mpomudepupy-
OIIeT0 THHA Yy MBUIeH, KPOIMKOB W IBIUIAT, OH IPHUIIEJ K BBIBOMY,
970 MMEHHO IOJMCOMBI ABJAIOTCA OCHOBHBIMU OPraHeUIaMH KJIETKH,
wa Kortopele mampasieHno jeiticteme TTMT. Bcee wyscrBmrenpubie K
TTMT xnerku (peTMKYJIONHUTEH, He3peible KIETKA 3PUTPOIHTAPHOTO
pAla W DUHTEJHA KHUNIEYHWKA, JUMQOOIACTEI, TENATONHTHI INIOMOB,
wneTka (habpUIEeBOil CyMKHM IBIIIAT) OTIHYAINCE HATAIneM 60Ib-
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JI0T0 uMCaa Jle3arpernpoBaHHBIX IIOJMCOM HA PaHHAX CTaAHAX BO3-
IeileTBIA TOKCHHAMY, B TO BPeMS KaK [HCCOIMMATMM TOJINCOM He Ha-
Anomaan B Mmamo uyperpurensabix K TTMT remarommrax B3poCubIX
JRUBOTHBIX, B8BE3IYATHIX PETHKYIODHIOTENMONUTAX, 3PEJOM DIHTEJHR
ROIIeTHAKA U JIp.

B omsrrax ¢ medewsimu °[H] TTMT (T-2-roxcunom, ¢ysapeno-
EoM-X M TPHXOJAEPMUIOM) OBUIO ITOKA3aHO, YTO OHH CBA3BIBAIOTCA C
nonmcoMaMu ¥ prbocomamu (0cobeHHO (HYHKIMOHANBHO AKTHBHBIMIE
i B Menpineir cremrenu ¢ 60S- m 40S-cyOneuENIIAMA) KIETOK dyKa-
puor [Wei C. et al., 1974; Ueno Y., 1977]. IIpm sToM, Kak moixara-
07, ocoboe smavenue wmeer paammopeiictsue TTMT ¢ 60S-cyonenn-
ungamMu pubocoM, Tak Kak HMEHHO ¢ HEME CBj3aHa IIeIITH/MI-TpaHC-
Jepasuas aKTHBHOCTE.

B asapmenmyocri or xapaxrepa jeiicrsis ma pubocoMunii anmapar
TTMT yenopuo Jiedse ga jne UPYHIEE HOAABIAION(Me NHHEIIATHIY
TPATCIHATII 1L TOMARITIONING HIONTaiinio o TepMITHAIII0 CHATe3a TI0-
aumenrminoit nenu [Cundliffe 1. et al., 1974; Wei C. et al., 1974;
Cannon M, ot al, 1976]. Yeravosiena onpejeieHHas KOPpPesIinsg
MOHGLY Crononnio 001elt ToKCHTHOCTH, TIHTOTORCHIeCKIMA CBOHCTBAMI
TTIMT m emnom  mapymenus  nponecca rtpamexammm  (tabm. 25).
TIMT, nojansonine HEANTATAIO TPAHCIALNHA, 0bIagaoT Goree BHI-
DARCHHBIMI TOKCHUECKAMI CBOHCTBAMH, TeM MHKOTOKCHHEI, BIIHFIO-
ne ma Oojee 1mosfanue crajmm OeaKOBOrO CHHTe3a Ha pubOCOMAax.
Hurubupyomee jeiicreme pasnumumsix TTMT ma Gumocmures Gemka
JHOKasamo n Ha JIPYTHX MOJIENBHBIX CHCTEMAaxX: KYJbTypax HOpMalb-
HBIX 1 ONYXOJNEBRIX KIETOK MeYeHH, albBeOoNAPHLIX MaKkpodarax, ImM-
(pomjinbIX KaeTKax, wa Kierkax mpocreiimmx m papozvkeit [Ueno Y.,
1977, 1983; Hernandez F., Cannon M., 1982; Rosenstein Y., Lafarge-
Frayssinet C., 1983; Gerberick G. et al., 1984]. Heo6xomumo mon-
GePRHYTH, YT0, KaKk MPaBWIO, HAPAAY ¢ TOJaBlenmeM 0eIKOBOTO CHH-
Teé3a B DTUX dKcHepuMenTax mabmopanum m yrmerenme cmaTesa JIHH.

TTonyuensr mammsie o peicrsmm TTMT ma Omocmures Genxa n
HYRICMHOBBIX KUCIOT y PasAMYHbIX BAJ0OB FKHBOTHRIX B OHBITAX im
vivo. Beenenne T-2-troncmma Kpwicam BuyTph B jose 1,5 Mr/kr B Te-
venme 4 Ameir mpupommio Kk cmmkenmio ma 159 srmowenma [C]-
aeiinuuaa B OeJKN KIGTOK TeYeH: M CHMBUCTON 000M0UKN KUNIeUHIKA
{Suneja S. et al., 1983]. 3uaunrensmo Goiee Cephe3Hble HAPYIIEHHA
frocuHTe3a MaKpOMOJNERYs HaOMOJaj® B ONBITAX HA MEIIAX JHHITH
Swiss, Koropsim T-2-TOKCHH BBOAWIM OJHOKPAaTHO BHYTPHOPIOIINHHO
g fo3e 0,75 mr/xr. Yixe uwepes 8 w B meueHH, BWIOYKOBOI mejese,
cesedenke m KocrHom Mmosre cunrted [JHK m Geaxa Opur mofasien Ha
80%. K 20-my =wacy sToT IpOHECC B MEYEHM IIOIHOCTHIO BOCCTAHABIA-
BaJICA, HO OCTABAJCHS HIJKe HOHTPOIBHOIO YPOBHA B JPyIHX
opranax. Ilpm Gomee pumrensmom ppefenmu T-2-roxcmma (7 meir)
cunres JIHK B BuioukoBoil sxenese, cejiesenke ¥ KOCTHOM Mo3re OBII
cumken na 96—669%, a B meYen:m HECKONBKO MPEBHIIAN KOHTPOJIB-
upli yposens. Cunres Genka B HeIeHH K 9TOMY CPOKY MOJABIANCA
na 35%, a B ocrameupix opramax —ua 72—89% [Rosenstein Y.,
Lafarge-Frayssinet C., 1983]. Caexmyer ormeruts, 9T0 K WHIHOHPY-

19¢



Tabamnma 25, Baaumocnnsn MejagLy erenenmo rokenumoern TTMT
M BHIBBAHBBIM MM THIOM nngymomm uponecen Guocnnresn Geaxa
[mo Cannon M, et al,, 1976; Ueno Y., 1983]

= LDgo,
'l"ll‘?\lu'l‘ MHKOTOKCHH ,‘,’gﬁ%ﬁ‘ﬁm’",‘,” Tun 'mp.)ylﬁl;]lrl'll‘l‘lm TpaNo-
A T-2-ToKCHH 0,03 Wrmmannsm
HT-2-roxcns 0,03 To me A
JImaneToKCHCKAPIeHOX 0,03 »o»
7-OKCHIHATIE TORCACKAD-~ 0,4 —
TEHOIT
7,8-JlHOKCHAATeTOKCH~ 0,6 —
CRUPLEHOI
Heocoxanmox 0,256 —
MoHoaneroKCHCKAPIeHOI - o man s
TpuxogepMua — dlloHTANMSA, TOPMMIA~
819771
KamouerTpaHE 5 Wannmamus
15-JnaneTHIRAI0HEKTPHE 20 DIoHTAUAA, TEpPMmua-
TusA
Tpuxorexox 20 To xe
Tpuxonepmon - » »
Beppyxapox 7 » B
B Hupanerox 3 Mumpanms
Dysapenon-X 0,25 To e
JlesoRCHNIBATEHOX 2 DJIOHTANNA, TePMAHA-
IHST
3-ALeTHI/Ie30KCAEABAN L~ 10 —
EOX
Tpuxorennm 0,15 Jmonramms, TepMHAHA-
nHs
C Popujgna A 0,01 —
Popupur H — WMamnnanus
Beppykapna A 0,01 To sxe
Beppyrapun J — » »
D Kporomnm 1 QuaoHTAWA, TepMEHA-
mas

somemy paeitctsmio T-2-ToKRcHEA CHHTE3 MaKpOMOJEKYN B THMPOMTHEIX
opragax 0oxee YyBCTBUTENEH, YeM B ITeUCHH.

B mccmepoBanmsax in vitro taksse Opuia moKasaHa BHICOKAs TYB-
CTBETEIBLHOCTH NUMMONIHBIX KIETOK K TOKCcHIecKoMy meiicrsmio T-2-
roncura. Tar, B kiaerkax LF m3 nepeuvnoii rematoMbl KpBICEI 5TOT
rokens B xouunenrpamun 0,25 mr/ma nomasasn cumres [JHHK n Geaxra
coorsercteenno na 11% u 5%, a B aumdonurax m3 cemeseEKH MBI-
M, CTEMYJHPOBAHHEIX (UTOreMarraioTHEuEOM, —Ha 73% u 14%
[Rosenstein Y., Lafarge-Frayssinet C., 1983]. C. Lafarge-Frayssinet
u coanr. (1981) obmapysmmum, uro T-2-rokemm rak in vivo, Tag n
in vitro magynmpyer nospesijaenns moisekyast JHHK B ammdonmrax
CeJIe3eHKN I BIJIOYKOBOIL sKejessl, mo me jeiicreyer ma JJHK rema-
rouToB. Bamakne pesynbrarst OBUIM NOXYYIEHS! NPH N3YYEHAH BIAA-
mag apyrex TTMT, mmaneroxcmerupuenona, TPEXOAEPMIHA, Beppy-
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yapuna W popujnna, na pasamupsie Tuins Kietok: LF, VA-13 (rpamc-
(opMHpOBaHHBIE KJIETKA JErkoro  vejoBeKa), JauM@QOUHTE W3
cenesenku mpim [Robbana-Barnat S. et al., 1982]. O6pamaer mna
ce0a BunManue, urTo AuUM@ONHATH 3HAYHTENHHO (0jiee TYBCTBUTEIHHE
w seitersmio TTMT rtnoa A, B 1o Bpemsa kak wierknm LF m VA-13
OTTHYANNCh  OOJBINEN  UYBCTBHTRIBHOCTHIO K  MAKPOIHKIITIECKEM
TTMT. Yyscrsureasnocrh TpagchOPMEPOBAHHBIX  3J0Ka4eCTBEHHEIX
KIIETOK TaKike OKasajach Beilie, veMm y HopMaabubix: 1Dso T-2-Toxcm-
Ha COCTABISAET JIIsi HOPMAIBEBIX TenatonuTos Gojee 5 Hr/Mi, a s
waeror LF — 0,5 nr/ma; qua nopmansusix anmdonnros — 0,5 mr/y,
a juaa auEM@OIATOB H3 Celle3eHKH . MBIIIeil ¢ JeHKo30M — Bcero
0,1 mr/Mm.

Yem e oObacusercs GOabIIAA TYBCTBUTEIBHOCTH JIMMEOOM/HBIX
KiIerok K Tokcmueckomy geiicrsmio TTMT, obmapymusaemas kar in
vitro, Tax m in vivo? Dro Mozser OLITH CBABANO, BO-NEPBHIX, ¢ HU3KON
ORTHBHOCTLIO (l)(-)]lMl!ll'l'thX cueTes JITOKCHRanmM 9ysKepoJHbIX Be-
IEeCTB 1, BO-BTOPLIN, ¢ HaJHImeM ma nmopepxmocTa 9THX RJIEeTOK cne-
sngmuecrny oo PTMT peuenrropos [Lafarge-Frayssinet C. et al.,
1981; Rosenstein Y., Lafarge-Frayssinet C., 1983]. Ilonasnenne cun-
resa JIHIK n 6eaa mox peiicrsuenm T-2- m HT-2-rokcuna, T-2-terpa-
ojta mabaiojanock B Kyabrype (udpobiacros uwemoseka [Agrelo C.,
Schoental R., 1980; Oldham J. et al., 1980]. Muarepecno, uro wna-
noupyomee feiicrsue T-2-roxcmna ObLIO 3HAYATENBHO 00Jee CHIB-
neiM, vem HT-2-rokemuma m T-2-rerpaosa. YiabrpacrpyKTypHBIE W3-
yMerenus B (mOpodiacTax IpPH HTOM XapaKTePH3OBAINCh HapylIeHneM
[ETOCTHOCTH SI/IePHBIX 000J0YeR W HepaBHOMEPHLIM pacipejieleHnem
XpoMaTHHA B ApPAX, MHOONIa3neil HHI0IIIa3MaTHIeCKOTO PeTHRYIyMa
1 ITaCTHHYATOr0 KOMIeKca, yMeHblleHneM dmeaa pubocoM, CBA3aH-
HBHIX C HHIOIVIABMATHIECKHMI MeMOpaHaMu.

B sxcnepumenrtax ma mpocreiimux (Tetrahymena pyriformis)
TTMT, rakue wag T-2-rokcmn u Qysapenon-X, TONABIAIE CHHTE3
deaxa, JIHK u PHK [Ueno Y., Yamakawa H., 1970]. Onuako B
pA3pYIIeHHBIX KJIeTKaX W A/lpax, BhIJIeJeHHBIX U3 KIeTok, obpaboran-
ppix T-2-rokcumom, ne HaGXIOAIN TOJABIEHIA CHHTE3a HYKIeHHO-
BbIX Kuegor. HeodXoAuMo OTMETHTH, UTO aHAJOIMIHOE [eficTBHe HA
cHHTe3 MAaKPOMOJERYJ Yy upocreiimmx OKaspiBaer Xerormobosmm A,
KOTOPBI, cBA3LIBasich ¢ TyOYIHMHOM, WHrHOHpyeT (DYHKIMOHAILHYIO
axTHBHOCTH MeMOpanmmmix Kommomenrtos [Iwahashi T. et al., 1982].
Comocrapnss TN JlaHHBIE, MOKHO IIPEHOJOARATE, UTO IO/IABIEHUHE
TTMT cunresa nykaenmopbix Kumeaor y T. pyriformis csasamo ¢
a3MeHeHHeM CTPYKRTYDHBIX H (DYHKIIOHAIBHBIX CBOWCTB KIETOUYHBIX
membpan. E. Morel-Chany u coast. (1981) ma ocmoBanmm m3yduenHus
iuToToKcHUYecKoro Aeiicrsusa T-2-ToKcHHA HA PasNMYHbBIE JUHIH DIIH-
TeJUANBHBIX KIETOK M2 IevYeHn RPHIC TAKKe MPUILDT K 3aKII0YeHHIO
o tom, uro JAHK sasaserca mumensio s T-2-Tokemna TONBKO B
raeTKax auMQOMIHOI TKAHM, B TO BpeMs KaKk B KiIeTKax IeYeHH ero
TOKCHYECKOe jeiicTBHe B 00JbIIeil crernenn 00YCHIOBICHO M3MeHeHHeM
CBOIICTB KIeTOUHBIX MeMmOpan. Anamormunsii seiBoft fexaor K. Schap-
pert m G. Khachatourians (1984).
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Cuepennsg o samaann TTMT na gepmenrnt cnnrona JIHIE smaso-
ancienst. He obmapymeno Kaworo-au6o Aeiiersims munagenonn  ma
awrnsrocrs JHER-monmMepassr o ruMujinuknmasnt n KAOTKAN ACIIT-
10l omyxosm  dpamxa, a Tawme (Pysapenoma-X — na  aRIHBHOCTY
JUH-nonmmepassr hubpobdaacros memmm [Saito M., Ohtsubo K., 1974].
I3 1o e Bpemst B Kuerkax mummum Molty (npejpmonomnrennno T-wre-
TOUHON JuEEHN M3 1epHpepudeckoir kKposn Gounnoro numdobaacrinae-
ckimM JeiirozoMm) 1 Nug (13 JmMEPOMBL BHIOUKOBON ZKEIOBLI" ML)
T-2-roxcur B KoHmenrTpamum Gojee 1 wr/Mi sHauHTENLHO HOMABII
CIHTe3 ,U,HH, UTO CONPOBOMIANOCE PEIKNM  CHIDEROTIeM akTuBHocTH
NTHR-mommmepasoi- u TEPMUTHIILHON  JO30RCHITYKICOT =T Pac-
(epassr B krerkax Molty w najennem axrupnoern [T onnmepas-a
1 -f, THMAANHKHHAZHI T TePMHHAILHOI J@B30KCIITY IO I/ Pae-
(jepaser B karerkax Nug [Munsch N., Miiller E., 1980].

Bmnanwe na ppyrne meradoanueckne nponecest. Hexoropnie anro<
PHI Ipejmoaaraior, 9To HaOI0faeMEe B pALe CAYyIaeB IPH HHTOKCH'
rargpn TTMT runojmpaMus, THUNOTEPMES, TaXURApAWA SBIAIOTCH
CJie/iCTBIEM HapyIllenus sHepreTuyeckoro oomena. Opmaro sTo mpej-
NONOKeHHe He MOAYUYNI0 JIOCTATOYHBIX DRCIEPUMEHTAJILHBIX JOKa3a-
reaners. M. Saito m K. Okuba (1970) mu T. Shimizu n coast. (1979)
00HAPYIKINIE JIOCTOBEPHOE YMEHBINeHHe KOJMIecTsa IVIMKOTeHa B me-
venn wmpimeit npu psegennn um TTMT, npoaynupyemsix F. nivale.
B wacrnocrn, npu ofHOKpaTHOM BHYTpHOpIOIHEHOM BBejlernmm 60 MEr
(pysapenona-X dwepes 2 U KOJAMIECTBO TIHKOTEHA 3aMETHO YMeHbIIa-'
J0Ch, a Yepe3 3 U INIMKOTEH TONHOCTHIO Mewesasn. IIpm sayrpmeedmom’
BBEJCHIN JIMAlETOKCHCKAPIIeHOMA TJIMKOTeH B NEYeHH He BhISBISICH
vepes 6 u. Y meuueir, monysasmux Qysapenon-X, uepea 1 u odmapy-
JREHO CHEUKEHMe KOHMeHTPAINN TII0KO36I B CBIBOPOTKE KPOBH, KOTOpOE'
coxpauanoce B tevenmwe 4 u. Ilomaraior, 9ro BHIABIEHHAA B OTHX
ONBITAX THIOTIHKeMHs SABIACTCA PE3YabTaToM Ju00 HADYNIEHMS Bea-
ChIBAHMA TIIOKO3LI, JU60 yemimenns rankoansa. [leitcTBuTeasHO, m03]-
mee S. Suneja u coawr. (1984) maGmopamm, 410 BBEJEHUE BHYTPH'
rpeicam T-2-rokcmma B jlose 1,5 Mr/kr eskej(HeBHO B TeueHme 4 qHeir
NPHUBOJNIO K 3madnreacnoMy (ma 73%) cHIZKeHHIO CKOPOCTH BCACHI-
BaHMA IVIOKO3BI, a rawske tpunrodama (wa 67%) B ToHKoOiN Kumike.
Tipn arom b1 o0Hapy/KeHO BHIPAMKEHHOE YMEHBINEHUe AKTHBHOCTH
HEKOTOPHIX ()ePMEHTOB B CIMBUCTONH 000M0UKe KUIIETYHMKA: caxapoao-
c-roKorHaponasst  (ma 76Y%), PB-ramaxrosmmassr (ma 30%) m
Na*, K+-crumymuapyemoit AT®asnr (ma 20%).

C. Schuller m B. Yagen (1981) m J. Pace (1983) moxazanm, 416
TTMT (T-2-tokcun, T-2-rerpaon) in vitro msmenaT HyHRIHOHAID-
HYI0 aKTHBHOCTH MITOXOH/PHiT M GIOKHPYIOT TIEPEeHOC HIeKTPOHOB Ha
vpoBHe yuactka I IeRTPOHHO-TPAHCHOPTHON IENH,

Cymiecrsennyio posib B Mexaumame Tokcmdeckoro jeiicrsua TTMT
MOKeT WIpaTh HX Ccmoco0HOCTH B3ammopeiicTBoBath ¢ SH-rpymmamm
AKTHBHBIX IeHTPOB (pepMeHTHBIX 0eikoB, UTO OBUIO MOKABAHO B OIbI-
rax in vitro [Ueno Y., Matsumoto H., 1975]. Narybanua mpimmed-
HOIl KpeaTMHKHHA3EI, JAKTaTAeTHIPOTeHa3sl M JPOKIKeBOIT alKOT0Ib-
nermjporenassl ¢ (pysapemonom-X, HeocomaHmoiom u T-2-TOKCHHOM
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NPUBOJIJIA K BHAYATEIBHOMY HIM Jaske IOJTHOMY IofaBieHmio ¢ep-
MenTHON arTmBHOCTH. IlpenpapmrenbHas WaRyOanums QysapeHoHA-X
¢ JUTHOTPEHTOJNOM IpeOTBpamaja ero WHrHOEpYIoImee NeiCTBEe Ha
aRTHBHOCTL anKoroanaermaporenassl. Ofmapysxeno Tawke, aro T-2-
TOKCHH, [MANETOKCUCRAPIEHON, Beppykapua A um popmama A B KOH-
mearpanum 10-2—10~3 Mr/mMa mopjaBiAAIOT aKTHBHOCTE HecmenuQme-
CKO JermaporeHassl Saccharomyces cerevisiae, BO3MOMKHO, 3a cUeT
83aMMOJIefiCTBHA ¢ THOJOBHIME I'DYIIAaMA AKTHBHOTO IEHTpPa (epMeH-
ra [Reiss J., 1983].

Bamanme ma erpykrypubie ¥ (yHROUNOHAJbHBIE CBOICTBA KIETOU-
#ipix opramenn. Opmmym jump mErEOEpoBaHWMeM OEIKOBOTO CHHTE3a
HEBOBMOKHO O0BSICHHTH BCe TPOABIEHHA TOKCHIECKOTO [eiicTBHA
TTMT. Amanusupys JaEmbie TOKCHKOJIOTHYECKEX B MOP(OIOTIIe CRIX
HCCHEIOBAHMIT, MOMRHO MPeHON0KUTE, ITO OJHAM U3 KOMIIOHEHTOB
vexaumaMa Omoxmmmueckoro geicrpusg TTMT asuaserca mx B3amMmo-
aeitersue ¢ OGuosornueckmmu MemOpawmamu. B cpasm ¢ atAM HAMH
OB MPOBEAOHLT CHCTEMATHYECKIEG HCCIeTOBANNS, HANpPaBIeHHLIE HA
NBYYeHne in vivo u in vilro BiausHus HEKOTOPHIX (y2apHOTOKCHHOB
Hy ARTHBHOCTH (DEPMEHTOR M cBONCTBA MeMODAH OPraHeIT PA3IAYHBIX
runon Kaerox., Ilepsast cepmsa skcmepumenToB OBLTa TpOBEjgeHA CO
cuopodysapurom — TokenuoM, BeienenasM JI. E. Omadeomom (1957,
1965) m3 mpoca, 3apasKeHHOr0 TOKCHreHHBIM mTamvoMm F. sporotri-
chiella. B xagecTBe 0CHOBHOrO METOIHIECKOrO IpHEMa MCIOIB30OBAIH
onpesiesieHne o0meil I HeCeJUMEHTAPYEMO AKTHBHOCTH MAapPKEPHBIX
(pepMEHTOB METOXOHJPHI, IMB0COM, DHIOMIABMATHIECKOI0 PETHKYIY-
Ma W IIasMarmueckmx MeMOpam B meUeHH, IIOYKAX, a TAKKe KpOBe-
TBOPHEIX opraHax (ceieseHKe M KOCTHOM MO3Te), KOTOpbIe, Kak yike
OTMEYAIOCh, ABIIOTCA OPraHAMU-MHAIMEHAMEA IIs (Dy3apHOTOKCHHOB.

IIpn Bremennmu BHyTpuOpOmMEAEHEO KpeicaM auanm Wistar cmopo-
(ysapmua B 0o3e 75 Mr/Kr, BHIBBIBAIOMEH CHILHYIO MHTOKCUKAIIIO T
rubens 509 muBorHEBIX B Teuenme 48 u, mabiiofammch XapaKTepHBIE
CHMIITOMBI: B3JIyTHe I KPOBOUSJIMAHUEA B 00aCTH TOHKOIO KHIIeYHN-
Ka, BHIIOT B OpIONIHOIl TTONOCTH, Pe3Koe YMEHBIIEHIe MACCHI CeIe3eH-
ki (mourm B 3 pasa mo CpaBHeHHI0 ¢ KomTpoiem). Hak BEHaHO m3
pic. 3, B NMOYKAX He BHIABIEHO CYIIECTBEHHBIX W3MEHEHMIT ofImeil
AHTMBHOCTH H3YyYeHHEIX (EPMEHTOB; B IeYeHN AKTUBHOCTH OONBLIINH-
cTBa (ePMEHTOB JH30COM IPOABIANA TEHJGHIWIO K CHUMKEHHIO, B TO
BPEeMs KaK B CeJe3eHKe W KOCTHOM MO3Te OTMeJalach peskas aKTH-
BAIUSA JH30COMHBIX THposad. Tak, B celeseHKe 3HAUYNTENHHO BO3-
pacraja aKTHBHOCTH Tpymmsl raurosmpas (mo 213—2449, womTpoms-
HOTO ypoBHs), apmiacyab@aras A u B (mo 242%), xucasix PHRasgs
u JIHKaswr (coorsercrsenno so 202 m 205%). B tramm kocrHOTO
Mosra ma (ome smauwnTeNsHOro (mOYTH B 2 pasa) yBeaHMUYeHHmA AaK-
TUBHOCTH GONBIIMHCTBA THU30COMHEBIX (PepMeHTOB 0COGEHHO BO3pacTa-
Ja awrTHBHOCTH PB-Tmiokosmpassl (mo 563%) m P-rmoRyponmAassr
{365%).

Ilpr xapakrepucTnke MaMeHeHMil crabmabHoCTH MeMOpaH cyOrie-
TOYHBIX CTPYKTYP NpPH HHTOKCHKANUN cropodysapHEOM Takie obpa-
ufaer Ha cebs1 BHEMaHme BLIPAZKeHHAs OPraHO- M OPraHeIOTPOIIHOCTD
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Pue. 3. lsMeHnerne aRTHBHOCTH opramesnocrnenuduuecknx @epmenton me-
gemn (a), mouer (6), cemesemkm (B) M KOCTHOro Mosra (r) Kphic npum Boajeii-
crpmm  MuKotokcmua Fusarium sporotrichiella (cmopodysapmua) {IToxpos-
crmit A. A. m xp., 1976a, 6].

K — xourpoin; 1 — UOHTOXPOMOKCHIAsa; 2 — MaJarjermjporesasa; 3 — Kucsaas
poctharasa; & — xucnana PHHasza; 5 — kucuan JHKaza; 6 — apuiacyasdarasst A u B;
7 — B-N-anermiarjloxozaMuHunaza; 8 — P-rmorkyponngasza; 9 — B-ranarrosupasa; 10 —
B-rioxkosnnasa; 11 — rmoxozo-6-gocaraza; 12 — amernnacrepasa; 13 — mesounas doc-
(arasza, IIo ocH OPAMHAT — AKTHBHOCTL ()EPMEHTOB B MPOIEGHTAX OT KOHTPOJ,

oToro Mukorokcmua (pue. 4). JleiicTBHTENBHO, €Cal B meYeHH M MOU-
Kax nabmamsmpyioliee feiicreme cmopogysapuHa OBLIO BBIpAKeHO
He3HAYHTEJNLHO, TO B TKAUM CeJe3eHKH M 0CO0HHO KOCTHOIO MO3Ta
Ha0MI0IaZioCh Pe3Koe YBeJudeHue HeCeJMMeHTHPYeMOii aKTHBHOCTH
rIIABHBIM 00Pa30M JIH30COMHBIX ()ePMEHTOB, NIPHYEM B KOCTHOM MOBre
Hece/IUMEHTUPYeMass AKTHBHOCTH HEKOTOPHIX THJPOIA3 IpPeBBIIIaia
ROHTPOJLHBIA yposenb B 3—7 pas. Ilociejnee mecoMHeHHO yKasbl-
BaeT HA HAPYIIeHNEe CTabHIBLHOCTH MeMOPaH JM30COM CTBOJOBHIX KJje-
TOK KOCTHOTO MO3ra IpH WHTOKCHKamuu cunopodysapmuoM. Mmrepec-
HO OTMETHTDH, YTO HpPH DTOH HHTOKCHKANUE, II0-BHHMOMY, Hapylla-
Jace H CTabMIBHOCTD INIA3MATHYECKUX MeMOpam, 4TO BHIPA/KRaZoch B
ZI0CTOBEPHOM YBEJIMIEHMI AKTHBHOCTH PSAa JH30COMHBIX (EPMEHTOB
B CHIBOPOTKE KpoBH (pme. D).

Taxum obpasoMm, B Hccue[0BaHMAX in Vivo yramoch OOGHAPYIRATE,
970 cnopodysapuH BEIBLIBAET, BO-NEPBLIX, AKTHBAIMIO IJIaBHBIM 00-
pasoMm ¢epMeHTOB JIM30COM, M, BO-BTOPHIX, Pe3Koe Hapyllenme Cra-
OMIBHOCTH IPeMMYIIeCTBEHHO JH30COMHBIX MeMOpam. Ilpm sTom BBHI-
ABJIeHHble M3MEHEeHUs HamOojTee 3HAYHTENBHBEI B KPOBETBOPHBIX OPra-
max. Uro kacaerca pepMenToB JPYrux CYORIETOYHBIX CTPYKTYP, TO
H3MEHEHHs NX aKTHBHOCTH HOCHJIN PA3HOHANDPABICHHBII Xapakrep X
B OTIUYME OT JHU30COMHBIX (DepMEHTOB He OBUIM CBABAHBI TOJBKO C
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Pue. 4. Vsmenenme HeCeNMEHTHPYeMOW aRTHBHOCTH OpraHemiocuenudm-
gecknx (epmenros mevenm (a), mogex (6), cemeseHKm (B) H KOCTHOrO MO03ra
(r) xpeic mpm BO3jelicTBEE MmKoToKcHHA Fusarium sporotrichiella (cmopodhy-
sapuna) [[Toxposckmit A. A. m fip., 1976a, 0].

H — wxonmpoab; | — MmajaTpermiporeHnasa; 2 — gmeaas docdarasa; 3 — Kueaan

OHKaza; 4 — apuacyasdarasst A u B

7 b — B-N-ameTmiaraioxosaMuHHIa3a; 6 — B-rao-

Kypounnasa; 7 — P-ramakroampasa; 8 — anermiascrepasa. 110 OCH ODIMHAT — aKTHB-
HOCTL (DEPMEHTOR B NPOIEHTAX OT KOHTPOIA,
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Pue. 5. Vismenenne aKTHBHOCTH OpraHein-
nocuenu@uaeckux (QHepMEHTOB B CHIBOPOTKE
KPOBH KDHIC IPH BOBAEHCTBHE MHKOTOKCHHA
Fusarium sporotrichiella (cmopodysapmua)
[Moxporckmit A. A. m jip., 1976a, 6].

K — xomrpoas; 1 — kmemas docdarasa; 2—
kncaag PHHasa: 3 — xuenas JIHKasa; 4 —
apmacyiabdaraset A n B; 5 — B-N-aneruiraioxo-
zampHupasa; 6 — P-radaxkrosmpmasa; 7 — aie-
Tujaacrepasa; 8 — ImenouHas ¢ocdarasa. ITo ocn
OPAMHAT — AaKTHBHOCTL (JEPMEHTOB B MPOIEHTAX
OT KOHTPOJIS.

KPOBETBOPHBIME opranamu, I0-BHANMOMY 9TO MOKHO PAacCIeHHTH Kak
caeficTBue mecmelUYeCcKoit peariEHm HA OCTPYI0 WHTOKCHKAIIXIO
[Tloxposckmit A. A. m ap., 1976]. Iloxyduennsie GmoxmMmdeckne TaH-
Hble 0 BAZKHOI POJM AKTHBAIME JIH30COMHOTO ammapara I Jabminsa-
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I MemOpan JM30COM B HATOrenese OTpapieiiss cuopodysapumom
0L HOATBEPKACHBI B DIEKTPOHHO-MUKPOCKONMYCCKIN  HECHO/10BA-
misx [Moposos M. A. u mp., 1976]. Ilowaszamo, » wacrTunoctn, 1o
cropoy3apusE B KIeTKax PesKO YCHIHBaeT ay'roq)amqeclme mpoIec-
Cbl, yBeJZHYHMBAET YICIO JH30COM H HApyIIaeT CTPYKRTYpYy nmx memGpan.
()Guapymenuoe B DKCHEPHMEHTAX in vivo HOBpeRAaoiee mMemOpann
JN30COM JleficTBHe criopoysapmua OBLIO BESBICHO 1 B ONLITAX ©
UI30TMPOBAHHBIME OpTaHaMH, a Tak/e B ODKCHepuMenrtax in vitro o
BLIJIeNEHHBIMI CYOKIeTOTHBIMI CTPYKTYPaMU,

Crenyer momuepkmyrh, wro uaoimmpoBammas nepdysnpyeMas ne-
TeHb KpHIC, MCIOJb30BAHHASM JUISL MBYTCHIS MOXANNIMA JIOiCTnIs M-
KOTOKCHHOB, ABJIAETCA YA00HOM MOJIENBIO, HOBBOMSIONEN O/IHOBPOMOT-
H0 PerucTPUPOBATHL BIMAHME TOKCHHOB Kak Ha (DYHKIMOHAJLHYIO AK-
TIBHOCTL OpraHa, Tak I cTabMIbHOCTH MeMODAHHBIX CTPYKTYD KICTKH
(pme. 6). W3 pue. 6 Bujano, uro usmenennsg (YHRIMOHAIBLHON AKTHB-
HOCTH B KOHTPOJE He3HAYHTENBHO OTJMYamiuch or mexoausix. Cropo-
(hysapum BRI3BIBAJI pe3Koe IojaBieHme (PYHKIHOHAIBHON aKTHBHOCTH
nevenu. Cropocrs o0paszoBanns yrexan yiKke depes 15 Mmum mocne Bse-
NeHus TOKCHHA CHIZKauxach na 42,8%, a wepes 30 mmu — ma 83,99%,
K woumy 1-ro waca skesdeor/iesienie 10JHOCTHI0 TpeKpamanocsk. Cko-
poCTh CHHTEe3a MOYEBUHBI TaKkKe pe3ko yMenpimagach (ma 849 we-
pes 1 u). Ilorpednenue kucaopojga K Koumy mnepdysuu 3HATATENHHO
naganxo m cocrasisuio 58,29% mexopmoro yposmsi. HeoOxommmo orme-
TUTDL, 4TO CHOPO(Y3aPHH U B ITHX YCJIOBUAX BHIBBIBAJI 3HAUNTEILHOO
Bapymenne ¢radUiIbHOCTH JIM30COMHBIX MeMOpam, TT0 MPOSBIAIOCH B
ypeaquuennun B 1'/,—2 pasa meceuMeHTHDPYEMOiT AKTHBHOCTH JIH30-
COMHBIX (pepMeHTOB.

Jlas m3yvenns sausinnsg cmopoysaprEa Ha IPOHULAEMOCTH THC-
TOreMaTHueckoro daphepa akKTHBHOCTH (DEPMEHTOB OMpPEJIENANHA B TEpP-
ysare (pue. 7). Hax Bupno m3 pue. 7, cmopodysapun BHIBHIBAJ 3HA-
YUTeJBHBI M paHumii Beixoyn (Qepmentos B mepdysar. Yike uepes
15 MuE nocae ero BBeJCHUA aKTHBHOCTH B-N-aleTmIrIoK03aMAHa35
» nepdysare B 20 pas npessimraza mCXopHBIT yposeHb, Menbiie Boa-
pacrana B nepdysare akTHBHOCTDL B-IiIOKypoHHEAassl (B 8 pas), apmi-
cyasparas A u B (B 5'/y pasa) m P-ramaxkrosupasst (B 3 pasa).
He 65110 o6uapymeuo JIOCTOBEPHOTO HM3MEHEHUS AKTHBHOCTH JIHUIIE
MeMOpaHnoCBA3aNHOro (JepMEHTa IN30COM — B-IioKo3uaassl. Murepec-
10, 4TO HOBpexjaloniee MemOpamsr meitcrsue cmopodysapmHa - 1I0
BPEMEHH HpPOABIAIOCH paHbllle, YeM ero BIMAHNHEe HAa (OYHKIIOHAJb-
1Yo aKTHBHOCTEL opraHa. IloaroMy MOKHO IpPEeAHON0KHTH, UTO IMO-
japlende (PYHKNMOHAILHON aKTUBHOCTI TEYEHH IIOJ| BIMAHHEM 5TOTO
TOKCHHA SBISAETCA DPE3YJALTaTOM HAPYIIEHMs CTPYKTYPHBIX CBOMCTB
veMOpanHbBIX 00pasoBaHUN KIeTKA H B IEPBYI0 OYepe[b JH30COM.
Jaykuo TakKe NOIUEPKHYTH, YTO B OIBITAX ¢ M30JMPOBAHHOI mepdy-
BMpyeMoil IeYeHbBI0 IOBpe)kjalollee MeMOpausl meiictsue cmopodysa-
pUHA TPOABISIOCH NPH KOHIEHTPAIMH 3HAYATENLHO MEHBIIE pacuer-
110if, KoTopas MoKeT OBITH B KPOBH KpHIC IPH BBEJIGHAH UM TOKCHHA
B 7103€, BHIBBIBaIOLeil ocrpylo mETOKcHKammio (5,9-10-° M, mporms
3-10~% M) [IToxposeruit A. A. u jp., 1975]
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Tusarium sporotrichiella (cropodyaa-

puna) HA (YHKOHOHATNBHYIO AKTHB-
HOCTH M30IHPOBAHHON neg(bysnpyeuoﬁ
neuenn Kpeic [[Tokposekrmit A. A. 1 1ip.,
1975, 19766]. 200 |-
{ — cropocTh MOTpPeGICHMA KHCJIODO- 5
1a; 2 — CKOPOCTH CHHTE3a MOYEBHMHBI; 3 — 100 ——‘{_i}o/o/g

CKOPOCTH JKexueo0pasoBaHnA; NMYHKTHPHAR ~—— === 05
i L

JIMHUA — KOHTPONL (M3OTOHHMYECKHIt pa- n : g =
CTBOD XJopmaa mHarpua — HP), cniomm- 15 45 75
HAS JHHHA — OmBIT (cnopodysapua—C). Bpeun nepdysun, win

ITo ocm opamHAT — (QYHKIHOHANHHAA aK-
THBHOCTH B NPOIEHTax OT MCXOXHOIL,

Pue. 7. Bunanme mmrorokcmEa Fusarium sporotrichiella (cmopodysapmna)
Ha BEIX0f B mepdysar JIM30COMHEIX (DEPMEHTOB IB0NMPOBAHHOI NEYEHH KpPHIC
[[Torposckmit A. A. m np., 1975, 19766].

1 — B-N-ameTwiriIoxKosaMMENAasa; 2 — B-mNoKyponmpasa; 3 — apmicyabdarasnt
A u B: 4 — B-ramaxrosmiasa; b — P-rNOKO3NIA3a; NYHKTHPHAA JHHHA — KOHTPOJIb
(M30TOHMYECKNIT pacTBOD XJIOPHa HATPHA), CIVIOIIHAS JNHMA — ONBIT (cnopodysapms)
Ilo ocH OPJAMHAT — AKTHUBHOCTH (PEPMEHTOB B ITPONEHTAX OT MCXOMHOIL

Mgr Tak;ke M3YUMIH BIMAHEe HUSKEX KOHIEHTpanmit cmopodysaa-
puHa in vitro ma crabmapmOCTs MeMOpaH MHTOXOHIpPHH, IA30COM X
HHIOMJIA3MATHIECKOr0 PEeTHKYIYMa, BBHIIECHHBIX M3 IeYeHH M ceje-
seHKm Kpwic. VI3 pme. 8 BujHO, 4TO 0CO0EHHO PE3KO COMOOHIH3HPY-
0lOee JeiiCTBHe TOKCHHA INPOSABIAIOCH B OTHOIIGHAN JIH30COMHBIX
JepmenTor meuenn. Yike B Komngnrpammm 1,6-10-°5 M om mpmBojma
K JOCTOBEPHOMY MOBBUIEHIIO HECeAUMEHTHPYEeMOi aKTHBHOCTH NOITH
pcex mayuenHBIX (epmentos. Ilpm kommenrpammm 1,6-10~* M mece-
JNMeHTHpyeMas aKTHBHOCTH apmicyinsdparasa A m B npumepmo B
13 pas mpeBrImIaza 3TOT IOKasaTexb B KOHTpoixe H cocraBiaxa 82,8%
o0meit akTHBHOCTE (hepMEHTAa B MCXOJHOU CYCHeH3HH JH30COM; Hece-
JIIMEHTHpyeMast aKTHBHOCTH B-N-aImeTmiIrIioKosaMAHUIA3Hl IPEBEIIa-
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Pne. 8. Bamanme in vitro pasiuvypblx KOHLEHTpaLuil MuUKOTOKcHHA Fusa-
rium sporotrichiella (cmopodysapmma) na HecefUMEHTHDPYEMYIO aRTHBHOCTH
opraEe;uIocHenu(uIecKkuX (EpPMEHTOB BBHIACIEHHBIX MUTOXOHJDHI, JIH30COM M
MEEpocoM nedenu Kpuic [[Tokposekuit A. A. m jap., 1975, 19766).

1 — CYKIHHATAErMuporeHaza; 2 — NIUTOXpOMOKCHAasa; 3 — MaJiaTaerniporesasa;
& — xuenaag PHKasa; 5 — apwicyabparasut A u B; 6 — B-ramoxyponmjasa; 7 — p-ra-
Jaxrosunasa; 8 — P-rioxosmpasa; 9 — P-N-auernaruokosamupupasa; 10 — a-ranax-
Tosngasa; 11 — a-mammoaupasa;, 12 — anermiaacrepasa; 13 — ruiokoao-6-(octarasa;
K — KOoHTDONb; KOHEYHAy KOHLeHTpauua cnopofysapmpa B npode: a — 1,6.10-5 M;

0 — 1,6:10-¢* M; B — 1,6:10—3 M. ITo ocH opaAMHAT — AKTHBUOCTH (PEPMEHTOR B NPOIEH-
rax or ofuieil aKTHBHOCTH,

na Kourponbuwii yposens B 10 pas (63,69 obmeit akrmsrOCTH),
a f-rmoxkypoumgasel, a- u f-razakrosmpassl —B 4—D5 pas (cooTBET-
creenno 59,2; 44,3 m 62,59 ob6meit akrmBEoctH). Ilpm makcumans-
noit Kounenrpanuu cuopogysapmua (1,6-10~2 M), roropas coorser-
CTBYET Jl03e AJla, BEI3bpIBaloNIeil rubesas Kpeic B Tedenue mepphix 10—
12 w, pabmojiancs MONHBHI BHIXO[M B HAMOCANOYHYI0 JRHAKOCTH 6OIb-
muHCTBA (JEPMEHTOB JMB0COMHOr0 MAaTpERca (B-THIOKYypOHHIA3E,
p-ranaxrosmmassl, apmwiacyias(aras A m B) m mourm moamoe 0CBO-
tompenne P-rmokosuiassl. Comobmimsnpyomee neiicteme cnopody-
3apUHA NPOABJIAIOCL B HEOJWHAKOBOH CTENEHH B OTHONIEHHW pas-
JUYHBIX CTPYKTYp Kaerku. Hambomee peskoe Hapyluenme crabHIbHO-
cr GBLIO OTMEYeHO TPH JEHCTBHE HA JH30COMEI, TOT[a KAaK BJINAHUE
Ha MHTOXOHJPHH H MHKPOCOMBHI OBLIO 3HAYMTENHHO MEHee BBEIpasKeH-
uwiM. [Tocaennee csujerenncreyer 06 0co060il TyBCTBATEIBHOCTH MeMO-
paH JH30COM K JeiiCTBHIO TOKCHHA M JH30COMOTPOIHOCTH CaMOTO CIIO-
podysapuna [[Toxposckmit A. A. m ap., 1974, 1975a). Nayuenue mua-
MEHeHUI HeCeJUMEHTUPYeMOi AKTHMBHOCTH KHCIBIX THIPOJIA3 IIOCHE
nEKY0anum co cmopohysapHHOM CYCHeHSHH JH30COM, BBIIEJCHHBIX H3
CeJiedeHKH KpBIC, IIOKA3ajo, 49TO TOKCHH B TeX jKe KOHIEHTPANUAX
OKa3pIBaeT CIILHOE MeMOpAaHOIOBpE/KIAIIee JielicTBIe, BEI3HIBAA BBI-
X0 B HAJ0CAJ0YHYI0 FKHJKOCTH GoapmmucTBa (epmentos (pme. 9)
(ITokposckmit A. A, u xp., 1976].

Takmm o0pasoM, MBI BHABWIN PA3IAAYHYI0 DPe3HCTEHTHOCTH OT-
JeNbHBIX CyOKIETOYHBIX CTPYKTYp K feiicrsmio cmopodysapuma. Ilpm
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Pue. 9. Bumsume in vilro pasnmunpix Kommenrpanuii Mumkorokcmnma Fusa-
rium  gporotrichiclla  (cnopodysapnna) Ha HecejlHMEHTHPYEMYI0 aKTHBHOCTS
'?wpmunmn BLUCACITTINIX J30ocoM  cesresenkn Kpele [ITokpoBermit A. A, m 1p.,

1766

1 — uuncanag PHKasza; 2 — xucnaa JHKasa; 3 — p-rmoxyponnaasa; 4 — p-N-aune-
THANIIOKO3AMUHAAA8a; 5 — PB-rasaxrosmaasa; 6 — B-rioxkosmaasa; 7 — Q-MaHHO3WAA-
3a; I{ — KOHTPOJIb; KOHEYHAA KOHIGHTDANUA CHODOPYIAPHHA — CM. MOANHCH K DHC. 8.
II0 0CH OPAMHAT — TO Hie, YTO i HA puc, 8.

ATOM YCTAHOBIEHO, UTO 0CO00 BBICOKOIT UyBCTBHTEALHOCTHIO 00Ja71al0T
auzocomubie MeMmOpansl. IloBpesrmatoniee Jm30coMBI jleiicTBHE DTOrO
MIKOTOKCHHA OBUIO IIOC/IEI0BATENHHO JOKA3aHO B ONBITAX € OTPAB-
JAeHHBIMHI FKHBOTHBIMM, M30JHPOBAHHOII mep(ysmpyeMoil meYeHnpi0 1
KIeTOYHBIME opraue/uiaMyl, Brissannoe cropoysapuHOM TOBpEH/e-
fife JU30COM OBUIO Hambojee BHIPAKEHO B KPOBETBOPHBIX OpraHax,
9T0 HAXOJHUTCA B OHpEJIEJeHHOM COOTBETCTBUU ¢ JIORAJM3anuei ra-
TOJOTMIeCKOTo Tiporecca npu orpasiennu, Ilomyuennsie pesymbrarsi
CBIJIETENBCTBYIOT O BO3MOKHOM 3HAUYEHHH paHee He M3YYEHHOTO KOM-
MOHEHTAa MeXaHHm3Ma TOKCHYECKOro Jiencrsus (Py3apHmoTOKCHHOB — HX
MoBpesRjlaloliee JeiicTene Ha MeMOpambl CYOKJIETOYHBIX CTPYKTYp H
npeskye Bcero Ha MeMOpambl Jn30coM. JTOT (hakT He MOKeT He HpH-
BJeYb BHUMAHUA TOKCHKOJOTOB M KINHUIMCTOB, IIOCKOIBLKY HEKOTO-
pele KampEHYecKne W MopdosormuecKkme TMposBIeHHA cropodysapuHO-
BOII MHTOKCHRAAM MOTYT OBITH OOBACHEHHI BOBJEYeHHEM B IaTONO-
rmgeckmit mpomece amaocoM. OOmapyskmBaeMble NpPH OTPaBICHHAR
F. sporotrichiella ofmwmpHble JereHepaTHBHBIe W HEKPOTHUECKNe M3-
MEeHeHWs TKameil, ycmienne (aronuTapHOil AKTHBHOCTH JeiKOIHUTOB,
Sslrne:mtrenne KOHIIEHTPAIN B CHIBOPOTKe KDOBH JH30LAMA mabiiona-
JICH T TPA JIeHCTBAN PA3IMIHEIX JAOWIA3ATOPOB JTHB0COMHBIX MeMO
pan [Honponcmm A. A., Tyreapan B. A., 1976]. Hecomuenuno, BHI-
:mnennmu (akT M3OEPATENHHOrO IOBPEKIAIONIETO MeiiCTBHSI CIIOPO-
§)ysapiua Ha JHB0COMBI MOKeT PACIEHMBATHCA KAK TPHHIIMITATHHO
uOBGIT (peHOMEH, WMEIONINii NpsMoe OTHOIIeHWEe K XapaKTepHCTHKe
cnenuuIecKOro AeiCTBIA 9TOT0 MHKOTOKCHHA.
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Padoramir mocpemnx jer gorasano, aro 1 sporotricliolla nnms-
oren upopynenrom upessie neoro UM [Buaadt B, L w coanr,,
1983; Tyreanan B, A, m jp., 19840, 61, Hovromy no wropoft copun
ARCHCPHMENTOR  MBE CKOULEOITPUPOIIIN  BIOMATIG 1 (hepMeT o

NPAKTEPHCTHIE 0CTPOro M HOAOCTPOIO ACHCTIINE OCHONIONO Hpejera-
pureas TTMT — T-2-roxenna.

I3 mepBoM M3 DTOIT CEPIM DRCHEPUMETUION ML IS I IO IIEY Ao
ARTHBHOCTH Oprafenocueruuueermy (DOpMOITOn oo, Coaenemmin, mioo-
HOIl JRETe3BI, & TAKAE CHIBOPOTIKIL KPONK KpPWIE, HOAYMAnImy u reaenmno 7—
28 jmefi sepHO (IIIEHO), 3apazkeninoe Toreuromnna mvanmsom I, sporotrichiclla
53315, 3epro cogepsxano B 1 xr: 3,05 v T-2-vonenun, 044 v HT-2vorenna, 0,05 p
NT-1-roxenna, no 0,03 r meocosannoxa u T-2apuosn, B pacuore an 12 corenn

scuBoTHEIE IOy as Yy LDg,.

IlepBble KIMHHYECKIE CHMOTOMBI HHTOKCHKAINI TOABISIINCE YikO
ma 2-ii lewb M BEIPAsKANNCHL B AJHHAMEM, JHapee, BOCHAJEHMM CJIl-
2UCTHIX 000JI0YER HOCA € BBIEJEHIEeM KPOBAHMCTOTO HRCCYAATA, Pea-
KOM YMEeHBIIeHHH a0COMIOTHON T OTHOCHTEIHHON MACChl BIIOTKOBOIT
/RJIe3DI, CeJNe3eHKH M YBEJMYEHHH OTHOCHTENBHON MACCHI HEeYeHI.
Hax Bugmo ms pmc. 10, ammMeHTapHBII TOKCHKO3 y KPHIC COMPOBOK-
Jlajicss 3HAYATEJbHBIMI H3MeHeHHAME (epMEHTHOro CIieKTpa 0cofeHHO
OpPraHoOB, yJacTBYOIIUX B KPOBETBOPEHHWH M HMMyHorenese, B meuern
9T0 TPOABJAIOCH B YMEPEHHOM CHUJKEHHH AKTHBHOCTH HEKOTOPHIX
JIM30COMHEBIX TH/IPOJIa3, B ceje3eHKe, BIVIOYKOBOIL JKejese M KOCTHOM
MO3re — BO3PDACTAHIN AKTHBHOCTH OOJBIIMHCTBA M3YYEHHBIX (epMeH-
toB. Ilo-Bupmmomy, obHapy:ReHHOe YMEHBINEHHE CcOfeprRaHus OejKa
BO BCeX OpraHax, CHIDKeHNe AKTHBHOCTH JIM30COMHEBIX (epMEHTOB B
CBIBOPOTKE KPOBH, a TaK/Ke NO/IaBJEHNE B NMEYeHN aKTHBHOCTA O-MaH-
Ho3u1assl 1 B-N-auermwirioKko3aMIHNIa35l, OTINYAI0MINXCA BHICOKOIT
CROPOCTEIO OOHOBIEHWSI, ABIAOTCH CIECTBHEM HHTHOUPYIOMEro ei-
creus na oumocmares Genaxa TTMT, npoxynmpyemsix F. sporotrichiella.
Cummennme axkTupHoCTH Tea04n0it (pochaTassl B CHIBOPOTKE KpPOBH
IPH OJHOBPEMEHHOM €€ MOBLIIIeHNH BO BCeX MCCIe0BAHHBIX OpraHax
MOKHO O0BACHUTH BBICOKOI YYBCTBHTEIBHOCTHI0 K IOBPEKIAIONEMY
zeiierBuio TTMT asnurenuss TOHKOIT RUIIKE, KOTOPHIA ABIAETCS OJTHIIM
73 OCHOBHBIX MCTOYHHUKOB IIeM04HOI (hochaTassl B CHIBOPOTKE KPOBH.
ARXTHBaNUsg OOJBIIMHCTBA JH30COMHBIX (DEPMEHTOB B CeJIe3eHKEe, BH-
JIOYKOBOIT jKejiese M KOCTHOM MO3re CBSI3aHa, BEPOSITHO, ¢ NpOIeccaMm
JecTPYRIME ¥ aTpoUm 9THX OpraHop, M HATOMHHAET KapTHHY, Ha-
§I10/TaeMyIo IPA MHTOKCHRALIH cr1opod)y3apHHOM.

B nmampmeiimrem Obnio M3yYeHo BIMAHEE OCTPOil HHTOKCHKAIH
T-2-TokcHHOM Ha AKTHBHOCTH oprapesiocnenupuaecknx d@epMeHTOB
meveny, CeJe3eHKHN, BHJIOYKOBOI jKele3bl M CHIBODOTKHE KDPOBH KpHIC,
a4 TaKsKe Ha yJIbTPACTPYKTYPY STHX opraHoB. Beejemme wpsicam T-2-
TOKCHHA (0{HOKPaTHO BHYTPIIKENYA0YHO B J0o3e 3,8 Mr/Kr) BHI3nBa-
JI0 pasBUTHE XapaKTePHOI KIMHAYECKOH KapTHHBI OTPABIEHUSA: aflH-
aM¥sA, THapes, BLIiejeHHe KPOBSHMCTOro SKCCYJaTa M3 TOJOCTH HO-
ca, ymMeHeplmieHne Gosee UeM B 2 pasa abCOMIOTHON W OTHOCHTEIHHOM
MACCHI BHJIOYKOBOM JReJE3BI, YBeJWYeHWEe OTHOCHTeNBHON MAaCCHl Ie-
genn. Vaydenme AnpaMUKM M3MeHEHHs aKTHBHOCTH MapKepHBIX ¢ep-
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Pue, 10. VisMeHenne aKTHBHOCTH Oprameiocienumueckmx (pepMeHTOB Iie-
wemm (a), ChBOporKm KpoBm (0), CemeseHKH (B) W BUIOUKOBOI JReNXessl (T)
Kphl¢, DONYYABIINX B36pHO, BapastemHoe Iusarium sporotrichiella [Hpasuen-
ko JI. B., Aspensena JI. M., 1984].

1 — PB-ranaxrosmpasa; 2 — P-N-aleTHINIIOKO3aMHMHHMIa3a; 3 — Q-MaHHO3MA3a;
b — ’})nncymd)arrasm A n B:; 5 — cyrumumargerupporeHasa; 6 — memnounas docpara-~
8a; — ‘(ppyrrosoduchochar-anbnonasa; K — KOHTPONb; I — T7-it memp; II — 18-if
mems; III — 28-if meHs, J[OBePUTENbHBIE TPAaHMIEI paccumramel kax mt gaa P=0,05.
IIo ocw QpAMHAT — AKTHBHOCTH (JEPMEHTOB B IPONEHTAX OT KOHTPOJA.

| MEHTOB CyOKJIETOUHBIX CTPYKTYP BBIABHIO CYINECTBeHHBLIe DA3IHILT
B mopefieEnm (pepMentos B opramax (pme. 11). B meuemm ye B
nepsble vackl MHTOKCHKAUEE HAOMIOAN0Ch CHIJKEHHe AKTHBHOCTH
BCEX HM3YYeHHBIX JU30COMHBLIX THPOJNAa3, a TakKe CYyKIMHAT/IETHIPO-
remasel. 3arem (12 m 24 4) axrEBHOCTH 9THX (ePMEHTOB IPOMIOJKATA:
nagars (o 30—54Y KOHTPOIBHOrO YpOBHA), B TO BpeMA Kak ak-
THBHOCTH TIIOK030-6-hochaTassr m 5'-HYKIEOTHIA3Hl IIPAKTHIECKI
He OmIHuajach OT Takosoir B Komrpoie (pme. 11,a). B cemesemke
(pume. 11,6) mabmojanach pamusa (Jepes 3 4) u pesKkas mabupa-
TeJbHAA aKTUBANUA JIHB0COMHBIX THAPOJIAa3, 0COOCHHO B-TIIOKO3U/a3EE
(210%). B Gomee mospgHEe CcpOKE HADMIONEHWS aKTHBHOCTH JMB0COM-
HbIX (hepPMEHTOB TakiKe OBICTPO CHEKAJACh. SHAUHTENLHBIN HHTEDEC
npeJicTaBlIsgeT XapaKkrep MBMeHeHHs (DepPMeHTHO aKTHBHOCTH B TKaHRE
BuyI09KoBoit kenessr (pue. 11,8). C mepBeix Ke 9acoB mocie BBeje-
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Wue. 11, Mawenenne antmn- w

n

HOCT lq OpranensocienuIecrix 120 |-
(b(‘pMQ{ll‘OB (nevenn (a), cexe-
SeHKH (6) I BHIOYROBOI jKeje- 100
abl (B) WpBIC B pasimdiubie cpo- 80
i nocae seegennst T-2-TokcmHa X
[ipapuenxo JI. B. m xp., 1983a, 6]. 60

K — rourpons; 1 — B-1aioxo- 40
anpgaza; 2 \— p-N-aneruariiorosza-
MHHIIA3a; — rkuclag PHHasa: 20 v
4k — CYRIHHATHErMaporeHasa; 5 — =
raAI0K030-6-hocharaza; 6 — H'-HYK- o

meornaasa; 7\— Gerok, Jlopepu- 1234567 1234567 1284567 123457
TEJbHBIE TPDAHMIE PACCUYNTAHLI KalK %
2mt pag P=0,05. Ilo ocu opiuu- 200 |-
HAT — AaKTHBHOCTh depMenTon 1
IPOLEHTAaxX OT KOHTPOJIA. 160 -r
3 140 |-
ana T-2-roxcmna mabaona-
Tach yMepeHHas aKTHBAIA 1204
B - N - amermarmoxosaMm- 100 |- ;
unpassr, wmeaonn PHHassr, 2l
a Tak/me CYRIMHATIErHIPO- Ul
regassr  (110—144%), ma ¥ 1
cdone mocroBepHOro CHUKE- % 1234567 1284567 1234567 1234567

23

HAs aKTHBHOCTH MeMOpamo- 870
CBASAHHBIX [-TIOKO3W/[a3Hl
n 5-mykmeormpgassr. Bammo
00paTETh BHEMAHWE HA Pe3- 200
KOl IMONBEM AKTHBHOCTH 180
BCEX H3YIEeHHBIX ePMEHTOB ;40

B HKOHEYHOW CTaJiMH DKCIe-
puvenra (72 1), copmama- '°°
omuil 110 BpeMeHHm ¢ mpo- 120
[eccoM WMHTEHCWBHOM WHBO- 100
MONYUH Oprasa, a Takke Ha g
TOCTOBEPHOE CHIJKEHNe TPH .
T-2-roxcurose cojepsranms :Z

o
o
O
AT
i}
—

obmero Genka Bo Bcex op- 123407 123467 123467 12347
ragax W Ha BceX CPOKax H o
9KCIIepuMeHTa. Bpems nocne BBBASHMH, Yy

Tlonygennse Gmoxmmm-
geckhe JaHHbe OBNI0 MHTEPECHO CPAaBHUTH C pe3yJbTaTaMm Iapai-
NMeTBHBIX DICKTPOHHO-MUKPOCKONIMIECKAX HccaefoBanmii. B mevennm
T-2-TOKCHH BBI3BIBAJ IOCTEIIEHHO HApacTalomme HOBpe:KieHHA Oe-
JOKCHNTE3NPYIOET0 anmaparTa IemaToluTOB: JECTPYKRIMI0O MeMOpam
I€POX0BATOTO DHAOMIIA3MATHYECKOTO PeTHKYJIyMa ¥ yMeHbIIeHEe TuC-
ma pubocoM, CONPOBORIABIIEECA ITPOTPECCHPYIOIMIM CHUROHHEM aK-
THBHOCTH GOJBIIMHCTBA HM3ydYeHHBIX (pepMeHTOB. B cemesemke peiicT-
pue T-2-TOKCHHA XapaKTepH30BAJOCH DPE3KWM X PaHHUM HapyIIeHM-
eM YIBTPAcTPYRTYPHOU OPraEM3AINME MPAKTATECKI BCOX Memﬁpannmx
o6pasosanmii KIETOK I OJHOBPEMEHHON aKTHBATHEH JMB30COMHON CHC-
TeMbl. B BIUIOUKOBOH jKelese NMUHAMAKA MATONOTHYECKAX HM3MeHEHMT
oTIMYanachk OLICTPHIM Pa3BATHEM MEJKKIeTOYHOro OTeKa, HabyxammeMm
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Puec. 12. lIsMenenne aKTHBHOCTH OpraHelIocuenu@EIecKnX (HepMenToB Chbi-
BOPOTKH KPOBH KpDhIC B PA3IHYHEIE CPORE Iocie BpenenHusa T-2-toxcmua [Kpas-
genxro JI. B. m gp., 1983a].

K — xourpoab; 1 — apmiacynsdaraset A u B; 2 — wumeaag PHHKasza; 3 — B-ranak-
Tosnjasa; 4 — @pyrrosobuchochar-anvnonasa; 5 — menounas (oedaraza; 6 — Geaox.
JloBepuTENBHLIE PPAHMIEL paccunTadsl Kaxk mi paa P=0,05, Ilo ocm opAmHAT — aKTHB-
HOCTH (JEPMEHTOB B IIDOLEHTAX OT KOHTPOJA,

Oprafeil M Iubelibio OTeIbHLIX THMOIUNTOB ¢ MaPANIeIbHBIM I CTOIE
sre OBICTPHIM HapacTAHHEM perapaTHBHBIX HPONECCOB W HOYTH IOJ-
HEIM BOCCTAHOBJEHUEM YIBTPACTPYKTYpPHI KieTok K 72 4. Ecrs BCe
OCHOBAHMsA IOJArarTh, YTO BAKHYI0 POJb B BOCCTAHOBIEHHH CTPYK-
TYPHEIX I (YHRIIOHAIBHBIX CBOWCTB BIJIOTKOBOI jKeIe3hl HIpaioT
Mmakpogarn, 06IaatoIIe «MOIIBIMY JIH30COMHBIM anmaparoM. Vimen-
Ho uHQUIbTpanmeil HTOr0 oOprama KIeTKAMI (aroONUTAPHOTO pAAS
MOZKHO O0BSCHATH Pe3Koe BO3PACTAHUE aKTHBHOCTH JM30COMHBIX THJL-
pornas, mabaiojilaemoe wepe3 72 4 mOCIe BBEJGHHA TOKCHHA, HECMOTPSH
Ha MHBOJMIONMIO Oprama K STOMY CDORY.

Caeyer OTMETHTH, UTO BHIABIEHHOE DIEKTPOHHO-MUKPOCKOIIIE-
CKH HapyIIeHHe yIbTPAacTPYKTYpPH Kierodnsix MemOpanm mpu T-2-Tok-
CUKO3e He COMPOBOKIANOCH, KaK HTO MOKHO OBLIO OKHATh, CTOJL
e BBIPAJKEHHEIM 0CBOOOMJeHNEM MapKepHHIX (DepMeHTOB JIU30COM.
Ypenuuenune HeCOIUMEHTHPYEMOl aKRTHBHOCTH KHCIBIX THAPOJIA3 Ha-
HII0j1aMy UL B BICIOYKOBOM jKeiese. B To jKe BpeMs AKTHBHOCTE
MapKepHOTO (hepMeHTa IUTOBOJMA remaronmtTos, (pykrrosobme-doedar-
ANBL{01a35!, BO3pAcTaia B CHIBOPOTKE KPOBW IApPAJLIeNbHO ¢ PA3BHTH-
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OM WHTORCHKAIIM, JAocturas makenmyma (383 % wourpoaninoro ypos-

1) vepes 12w wocuo oo T-2vokenia (pue, 12), Axrnnnoers
Re IMBOCOMIBIX (DOPMOITON 11 CLIBOPOTIO KPORI 1 TOUOIING  HOPHLIX
CYTOK WHTORCHKAIMI HOSUATHIOMLI0 CHIKANACH, Y10 ABIAOTCN, 10-
BIJLIMOMY,  OTPAIROHION  YMOULIIOII  YDOBIS X AKTHBIOCTH B
TRAHAX. \

Rax :}uem‘ponno ~MuKpoeKkonuueckue, rak n (ocobenno) Gmoxummn
UeCKUe JaHHBIe CBHACTEIULCTBYIOT O HEHOCPEICTHONIOM Y HaeTnm Ji-
BOCOM PasIUYHBIX THIOB KJACTOK 1 PASBUTHI KIHIIeCKNYX 1 Mopgo-
TOTHIECKHX 'CHMOTOMOB orpasyienis I“2.00kennom, a Tame o Bak-
HOIl  DONM HOBPEAYIHHA KJAETOUHLIX  MOMOPANILIN  COpyRTYp W

narorenese T-2-mmroroxcmrosa [Kpasueuwo JI. B, w jp., 19834, 6],

Bripaskennble M3MEHEHHS aKTHBHOCTH JIHBOCOMILIX ([)upmmrmn B pas-
JHYHBIX OpraHax Kpbic ObLIH o0Hapy:enst m npu nogocrpom 1-2-roxk-
CHKO3e, BHIBBAHHOM BnyTpumenynoqnmu BBeJIEHHEM TOKCHHA B /1036
i/ LDs (0,54 mr/kr) 6 pas B mememo B Tedenme 5 mea [Awppemnne-
pa JI. U. m np., 1983].

Tak ke Kak y Kpbic, y OJHOJHEBHEIX MHIOMIAT BTOT TOKCHH BBI-
5hIBAll B IIEPBEIE CYTKH CHUKEHHE O0IIell aKTUBHOCTH JMB30COMHBIX:
(epmentor B mevennm (pue. 13,a) m akTmBaMI0O UX — B CeleseHKe
(pme. 14). ¥V mumomar upm T-2-roxkcukose HadIIOAM0CH pe3Kroe:
(8 2 pasa) BospacramMe HeCeIUMEHTHPYEMONl AKTHBHOCTH JHA30COM-
HBIX TH/IPOIA3 HA BCeX Cpokax akcmepumenra (pume. 13,0), uro yxa-—
3piBaeT Ha HapylleHWe npoHHmaeMocTn MemOpam ausocom [Hpasaen--
ko JI. B., Korur A. H., 1983].

Conocrasiense BceX IOJYYEHHBIX B ATOH CEPHE HKCHEPHMEHTOB:
JAHHEIX TO3BOJAET CJEJaTh BBIBOJ, 4TO KaK KIHMHWYEeCKas KapriHa,.
Tak u (JepMEHTHAsg XapaKTePHCTHKA aJUMEHTAPHOTO TOKCHKO03a Y
KpBIC, BBIBBAHHOrO 3epHoM, 3apaykenubiM F. sporotrichiella, ompeje-
asercs nupessje scero Hammumem T-2-roxcmHa. AHaIu3 MMEIOMUXCH
B JHTeparype KIMHHYECKHX M HKCIePUMEHTAIbHBIX TaHHBIX, a TAKMKe:
pesyiabTarsl COOCTBEHHEIX MCCIETOBAHMIT YKasBIBAIOT HA BajKHOCTD.
noppeskaomero MeMmopauns amsocom feiicrBug TTMT B mexanmame:
pasBUTHs MHKOTOKCHKO3a, B aCTHOCTH, AJIMEHTAPHOI TOKCHYECKOIT!
aneiiknu (ATA). Ionagas B sReIXyq0YHO-KUIIEYHEIX Tpakr, (ysapuo-
TOKCHHBI JIOKAQIBHO NOBPEKTAIOT JIH30COMBI SIMHATEIHATBLHBIX KIETOK
CJAWBUCTHIX 000JI0MeR M BEIBBIBAIOT THOENL OTHX KJIETOK (HEKpoTHIe-
erag aHrmpa — OTKpbiTHe «BOpOTY st mHpernmm). PesopOrusroe
feiicTBHe HTHX TOKCHHOB MPOSBIAETCA B M30MPaTeNIbHOM IIOBDEJH/e-
MU JHE30COM CTBOJOBBIX KIETOK KPOBETBOPHEIX opranos (rmbens mme-
gobmacros, auM@obiaacToB, MerakapmoOJacTOB m HpHUTPODIACTOB),.
8 pesyJbTaTe Uero pasBUBAlOTCs JeifKomenns, auMQoreHns, TpoMoo-
UHTONEHNsA W YPHTpOrUTOneHns, HInmumdecKUME IPOSABICHUIAMI DTHX
HApYLIEHUIT ABIAIOTCH peskoe CHIDKEHHe MMMYHOPeaKTHBHOCTH Op-
ragmaMa 1 aronUTApPHLIX pearmmil, TeMOPpPardl I aHeMMUsd, T. €. pas-
BOBaeTCHA CHMITOMOKOMIUIeKe, xapakrepubii jus ATA m sxcmepu-
MEHTAILHBIX (Hy3apHOTOKCHKO30B.

Honeuno, mpr eme famekm or pacmm(POBKE MOJERYISPHBIX B°
wnerounsix Mexanuamop meitctBusg TTMT. Haxkomnemmbii, Bce eme-
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Pue. 13. Mamencune obmeit (a) m mecepmmentupyemoit (6) arkTmBHOCTH
JIMB0COMUBIY (JePMENTOB NEYCHN MHJOIAT B PA3IUYHGE CPOKA IIOCIe BBEJCHUS
T-2-roxenna [Kpasuenxo JI. B., Korax A. H., 1983].

I — wonrpoan; 1 — xuciaag PHHaza; 2 — B-ranaxrosupasa; 3 — B-INIOKYPOHHOA-
84 4 — P-N-auerwiriioxosaMmHEugaza; 5 — apuiacyiabdaraser A u B; 6 — Geaox. Jlose-
puTesbHble IpaHMIL paccunTaHel Kak mt aaa P=0,05. IIo ocM OpAHMHAT —— AKTHBHOCTH
$epPMEHTOB B NPONEHTAX OT KOHTPOJIA.
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Pue, 14. VlaMenenue akTHBHOCTH JU30COMHBIX (PEDMEHTOB CENeBeHKH HHJIO-
maT B PasinuHbie CPOKH Iocae peejenmsa T-2-torcmHa [Kpaswemxko JI. B., Ho-
ok A. H., 1983].

OGoanaverns Te Ke, UTO M Ha puc. 13.



Ne3HATHTENBABIT 10 00beMy, (aRTHYCCKIIT MATEPIAN KACAOTCH PIaB-
eIz obpasoym gums oguoro us mpejcrasureseii TTMT — T-2-roren-
na. M mp1 mpakTmueckm HHUEro me BHaeM O MeXaumaMax jeicrnusm
apyrux TTMT, ocofenHO MAKPOIUKIMIECKOrO PANIA.

\\ SATPSISHEHME INNMIIEBLIX IPOJIYKTOB
\ TPHXOTENEHOBBLIMHA MUKOTOKCHHAMM

Hax o\gmeqanocb porme, rpynna TTMT nrmouaer Gomee 40 G-
KHX TO CTPYKTYpe COeJMHEHMIl, HPOJAYNMPYEMBIX DIABHLIM 00pasow
rpubamz poma Fusarium. Opmaxo B KauecTse HMpUpPOJHLIX 3arpaamn-
TeJiell MUIIEBBIX HPOJYKTOB M KOPMOB BCTPOMAIOTCH JHINL MOTHIPE N
aux: T-2-ToKemH, AMANETOKCHCKHPIEHON, HUBAJICHON M JOB0KCHINBA-
neH0 (BOMUTOKCHH). VIMelommecs B JUTEPAType CBOJAGHMA O MACTOTO
1 YPOBHAX 3arpA3HeHHs mpoposoaberseHuoro chipbs TTMT » ecrect-
BeHHBIX YCIOBHAX IIOJYYeHBI B pesyJbTare CIOPAJHYecKH MPOBOJIA-
MBIX aHAJHN30B, JACTO CBA3AHHBIX CO BCHOBIIKAME aJlUMEHTAPHBIX TOK-
CHKO30B Y CEJIBCKOXO3AIICTBEHHEIX REBOTHBIX WJH ¢ WMCCIEIOBAHIEM
3€PHOBBIX IPOAYKTOB, MOpPAKeHHBIX ILUIeCHeBBIME rpubamn. Opmoit ma:
OCHOBHBIX IPHYMH MAaJOYHCJICHHOCTH JaHHBEIX O PACHPOCTPAHEHHOCTH
TTMT siBistercst orcyTcTBHE 10 HACTOAIIETO BPEMEHH BEICOKOTYBCT-
BHTEIBHBIX M JIOCTATOYHO IMPOCTHIX M HAJEKHBIX METONOB IX aHaIM3a.

HKax supno n3 pammsix tabmx. 26, vame scero TTMT ofmapyimsa-
10T B 3epHe KYRYDY3Hl, MIIEHAINL W AIMEHS BO MHOTHX crpamax Es-
ponsl, a rawske CeBepHOII AMepHRI; 3HAYUTENbHO pesike — B Vmmmm,,
fAnommm m IOmxmoit Amepuxe. Cuejyer HOAYePKHYTH, YTO 9acro B
OJJHOM U TOM ’Ke HPOJYKTe BBIABIAIOT NBa Mam 0omee MAKOTOKCHHOB,
upopynupyembix Fusarium. Tak, M. Jemmali u coasr. (1978) B on-
oM ofpasme KyKypyssl o0HAPY/RHIN OJHOBPEMEHHO T-2-TOKCHE:
(0,02 mr/xr), nesoxcunupanenon (0,6 mr/ur), nusamenon (4,28 mr/kr)
n seapamenon (10 mr/er), a B JPyroM — Je30KCHHHBAJEHOI
(0,14 mr/xr), mmsamenon (1,18 mr/kr) m seapamemom (2,5 mr/Kr).

B mccmeioBammax, mposejileHHBIX B SINMOHWE, BEIABIEHa NPAMAask
KOPPeIATHBHAA BABUCHMOCTL MKy YPOBHEM HHBAIEHONa M e30KCH-
EUBAJeHONa B HEROTOPHIX XieOmbix smakax. H. Kamimura m coasr.
(1981) upm amanmse 43 o0pasmop BamIeCHEBEJOTO AIMEHS W IIIEHH-
uet 8 30 W3 HEX HAIINE HEBANEHON M Je30KCHHUBAJIEHON, B 3 —
TOTHKO HUBAJNEHON X B 1 — TONBKO [e30KCHHUBANEHON. AHANIU3 JIam-
pBIX, momydemnsix B mepmop ¢ 1970—1980 rr. mpu mccaenoBammm
128 obpasios cremeyOpanHOro 3epHA MIIEHUIHI W AIMEHS B PA3HBIX
npedexrypax fAmommm, rtarike cBHieTeNhHCTBYET 00 OHOBPEMEHHOM
OPACYTCTBUE B GonbmImHCTBE 00Pa3IloB HUBAJEHONA M IE30KCHHUBA-
JeHOlla IPHMEPHO B OAMHAKOBHIX KOHmeHTpammax. Hampmmep,.
B 1970 r. Bce mayvennsle 0Opasipl AIMEHST COMAEPIRANN JI€B0KCHHIBA-
JAGHOJ M HUBANEHOJ B KommuecTBe H—7 Mr/er; B 1976 r. 12 ns 12
U3YIeHHEIX 00pa3loB COMEpP’RANE JIeBOKCHHIBAICHON B KOJHIECTBE
0,58 mr/kr m muasenosx B Koumentpamuum 0,48 mr/er; B 1977 1. 5 n3-
5 ofpasuos cofeprranm ATH MHUKOTOKCHHBI B KOIMIECTBE COOTBETCT-
seuo 6,5 m 52 wmr/kr [Yoshizawa T., 1983al. Hpome armx nsyx
MIIKOTOKCHHOB B HEROTOPBHIX 00pasmax o0HApYREBAIH 1 3eapalieHOH;
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Ta6Ganua 26. Yposens sarpasuesus TTMT 3eproBeX NpOXyKTOB /
B HEKOTOPHIX CTpaHax ‘

/

YpOBEHbL 3ar- /
MuKOTOKCHI Crpana Bunp mponysTra | pA3HEeHHdA, ABTODBI, TOJ,
Mr Ha 1 Kr /
T-2-roxcun |Benrpms Kyrypysa 0,5—2 C. Szathméry, 1983
3epHoBbHIE 0,5—5 /
Wupusa Kyrypyaza 4 S. Ghosal i coast., 1978
Cadtop 0,5 S. Ghosal u coasr., 1977
Copro - C. Rukmini, /R. Bhat, 1978
Wrannsa Ryrypyaa 0,1—0,15 | G. Girilli, 1983
P Kauaza flaMenn 25 P. Scott, 1983
CIOA Ryrypysa 1—2 R. Vesonder, 1983
Quuasugas [3epHoBbie 0,01—0,05 | E.-L. Hintikka, 1983
Opaunus Ryrypysa 0,02 M. Jemmali u coart., 1978
DOPI Aumenn 0,75 B. Gedek, J. Bauer, 1983
Yexocaona- [3epuonnie 0,1—1 J. Bartos, Z. Maty4as, 1982
K115
10rocaanus  [Kykypysa 0,55—20,52| S. Pepeljnjak, 1983
Jlmaneroxen-|Betrpus Wyrypysa —
CIPIONOI Jeprorsie — C. Szathmary, 1983
Wi jpest Kyrypysa 14 S. Ghosal u coasr., 1978
Cadyrop 1 S. Ghosal u coasr., 1977
Wranusa Kyxrypyaa 0,15 G. Cirilli, 1983
Aunenn 0,2
(mMnopr)
OPT Rykypysa 31,5 B. Gedek, J. Bauer, 1983
Jlesoxcmum- |ABCTPHA Hykypysa 0,03—15 M. Schuh u coasnr., 1982
panenoy |BeunmkoOpm- |Kyrypysa Boxee 0,1 J. Gilbert n coasnr., 1983
(soitzox- | TAHEA | (mmopr)
CHH 9IMEHb emee 0.02
) aHma Aamenn M el %8 B. Hald, P. Krogh, 1983
aHaga Kyrypysa [0,6—2,2; 7,9/ P. Scott, 1983
ITrenmma 0,01—4,3
Mmennna Tlo 8,53 | @. Trenholm m coasr., 1981
Samens 0,24—90,43
Osec 0,08—0,11 | R. Vesonder, A. Ciegler,
! 1979
|CITA Kyxrypysa 4,7—40 R. Vesonder, 1983
Hyxypysa 0,23—41,6 | L. Colé u coasT., 1984
Tlmennma 0,14—36,7
Osec 0,22—13,5
Dpannus Ryxypysa 0,6 M. Jemmali u coasT., 1978
oPT Osec 1—20 B. Gedek, J. Bauer, 1983
10;km0-Ad- |Hyrypysa 0,04—16 P. Thiel m coasr., 1982
PUKAHCKas
PecnyGuuka
fAnonms Mimennma 0,26—6,5 | T. Yoshizawa, 1983
fluMens 0,3—10,2
Husamenmon |Hraxus Kyxypysa 0,1 G. Cirilli, 1983
(mMnopr) i
@panmus  [Kykypysa 4,28 ‘M. Jemmali u coasr., 1978
I0mmo0-Ag- [Kyrypysa Mo 1,41 | P. Thiel u coasr., 1982
PHKAHCKag
PecmyGnuica
Anonms Mmernnna | 0,01—5,2 | T, Yoshizawa, 1983
Aamens 0,14—5,1




(10 5,93 mr/kr). B iomnmoit sactn flnonmu sa nepuoy 19761982 rr.

JesokennIBaneHos ObLI BBIABIEH Hapsjay ¢ umupagononom n 61,59
oopasuos mmenuiusl wogumena [Yoshizawa T., 1983b]. B Bourpnn
(PN aHaniIse pasauvyHbIX BHA0B 3epua (oBec, POML, sUMeNnL W JIp.)

mecre ¢ T-2-ToKeHHOM ¥ JIMATETOKCHCKUPIEHOIOM  0D1apy BT
craxunborpuororenunr [Szathmary C., 1983].

Sacaymupaior paumanug japusie G. Cirilli (1983) o wacrore of-
napysenng TTMT s xune6nsix snakax s Mrammun: T-2-vorenit 6o
noissaer B 1—59% obGpasmos sepma (murenmia, pie, sOMein, KyKypy-
na, OBeC) MECTHOro Hpomspojcrsa m B 4—320, 3epua, ummoprupye-
smoro m3 CIIA, Hamaper, Apremrmnn mw Aperpannn; Jesokennmnaie-
ot — B 2—9Y% sepma, upoussespernnoro n Mramun, uw n 3279
nmnopraoro (B 209 obpasunos kykypysst ma IOrocaasmm, u 119 o6-
pasuos aumens u3 Hamansr, 8 279% oOpasuos puca us Kuran). B na-
CTOSIIIEEe BPeMs BCIEJCTBHE BLICOKHX YaCTOTHI M YPOBHS 3arpssiieiins
JesoKcnpuBasienoaom nmennnsl yposkag 1980, 1981 m 1982 rr. »
CIHTA nm Ranazne 3maunresnsHo Bospoc mHrepec K aromy TTMT. Yacro-
Ta €ro BBHISABIEHNsA JOBOILHO Benuwka: B Ascrpum om Haitfen B 46%
obpasnos Kykypyssr [Schuh M. et al., 1982]; s flmommm — B 14—
1009, obpasuos sumena m 73—1009% obpasmos nmenmnsr [Yoshi-
zawa T., 1983bl, 8 CIIIA — B 469, obpasuos kKyrypyss: [Vesonder R.,
1983]; B Hamage — g0 1009% obpasmos nmemnnmsi, npuaem B 85 %
n3 uux B Komuenrtpaumu Gomee 0,3 mr/kr [Scott P., 1983]. Becnma
BaJKHO, UTO OTCYTCTBYIOT CYIeCTBEHHBIE DABIMYMs B YPOBHE 3arpss-
HEHUSL JIe30KCHHIBAICHOIOM MesRY MPOJIOBONBCTBEHIBIM H KOPMOBBIM
sepuom. Ilo mammeim, momyuwemmsiv B Hamage m CIIA, sarpssnenue
3epHa HTUM TOKCHHOM MOJKET MPOMCXOMUTh KAk IpH XpPAaHEHNH, Tak I
g npomecce cospesanus [Vesonder R., 1983]. G. Neish m coasr.
(1983) obmapy:xuman, uro o 84% Kykypyssl, yOpaHHO! ¢ IOIA MMO3J-
#eil 0CeHbl0 WM paHHei BeCHOH (Iocie mepe3MMOBAHUS IO CHETOM),
Dbimo sapaskeno rpubavu poga Fusarium (F. graminearum, F. moni-
iiforme u F. sporotrichiella). IIpm aToM B KyRypyse BBIABIAIN IEB30K-
cuunpanenon (0,05—6,3 mr/kr) m szeapamenonm (0,002—0,11 wmr/xr).

UccrenoBauns, mposefieHHsle B TpaHckeile m 3aMmbum  10-
Kasalgm, 49TO JIe3ORCHHMBANEHON swisercs emuncrsennniM TTMT,
o0Hapy/RUBAEMBIM B KauecTBe TIPHPONHOTO 3arpA3HUTENS  IIi-
{eBHIX TIPOAYKTOB W KopmoB B arom permome [Marasas W. et al,
1979; Thiel P., 1982]. Conepsxanne 210ro MEROTOKCHHA OBLIO BHIIIE
(1—4 wmr/kr) m om obmapyssmBaics dame B KyKypyse B paiiomax ¢
BLICOKOII JacToToit 3a00jleBaeMOCTH paKoM muIneBofa. B armx paiio-
f1aX OTMeYAJICA TaKike M BHICOKUI YPOBEHL 3apaskeHHOCTH KYKypy3hl
rpubamu poma Fusarium — F. moniliforme n F. graminearum. [lezox-
CUHUBANEHON BHABIAIN B 29% o06pasmos me mopaskeHHoit rpmbamm
{cpemmmit yposeus 0,04 mr/er) um B 81% obGpasnor sapakemmoit Fu-
sarium (cpesmmit yposemsr 1 Mr/kr, makcumanbEBIET — 16 wMr/Er)
RyKypyssl. Hupanenon obmapys:smam B 179 obpasmos memopasKeHHOI
wyrypysst B Kommdectse 0,02 mr/xr m B 399 oOpasmos Kykypyss,
popassennoii rpubamu (cpegumii yposers 0,3 Mr/Kr, MaKcEMAIBLHEIL —
1,41 mr/gr).
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JETORCHKAITNS 3ATPA3SHEHHBIX !
INIIEBBIX IMPOJAYKTOB I KOPMOB /

TTMT, karx u GOXbIIMHCTBO APYIMX MHKOTOKCHHOB, OTHOCATCH K
BBICOKOCTAOMIBHBIM coefimmenusaM. Eme B caMpix paHHHX HCCle0Ba-
maax A, X. Caprmcos (1954) moxasan, uro Tokcmmsr S. alternans:
YCTOHUYMBBEL K JIEHCTBHIO CONHEYHOTO M YIALTPA(PHOIETOBOrO CBETA,.
He paspymaiores npu obpaborke 1—5% pacTBopaMu KmeaxoT ILIK
opu sospeiictsun Temueparypst (100°C B revenme 3 w mm 120 °C.
B Teuenme 2 4), B TO BpeMs Kak o0paforTka HX pacTBOpaAMH Ieoveil
HPUBOJIIJIA K ITOTepe TOKCHUECKHX cBOicTB. [leHIPOOXHOTOKCHHE!
TaKike He paspymannch npu asrokaasuposaumm (120°C B TeveHme
1 u) m obpaborxe pacrsopamm ammmaka. Ha TorcmYHocTs mepesu-
MOBABILETo IO CHErOM 3epHA He BINAIN KyiammapHas obpaborka
(kumauenne B rewenme 2 u), aprownasuposamme (120°C » revenne-
2 u), obpaborka pacrsopaMm ammpaka m ciaabeix  xuenor [Bm-
axair B, 1., 1977].

Ropma, sapamkenipie B 9KCnepiMeHTAIBHBIX YCIOBUAX TOKCATEH-
aeiMu nramvamn 1. gporotrichiella, Tarske He TepAmm CBOEX TOKCH-
UOCKNX ¢BOMCTB 1IpH TepMHYecKoit 00paboTKe mpu Temmeparype [0
250—300°C [Eamcrparos Y. m nmp., 1980; Hymames A. K., 1981].
B nmmesrix mpojiyKTaX, M3TOTOBJIEHHBIX M3 MYKH, MCKYCCTBEHHO 3a-
rpasuennoit wucreiMa TTMT (T-2-ToxcmHOM, AUANETOKCHCKAPOEHO-
JI0M, HEOCOTaHMOJIOM, HABATEHOIOM, (Py3apeHOHOM-X HIH e30KCHHM-
BaJICHOJIOM) WOCHe PpasiuYIHBIX BUIOB KyJUHAPHOIT oOpaboTkm (Kum-
nA9YeHne, obKapEBaHUe, BHIMeYKa) coxpamsxocsk go H09% TorcuHOB
[Kamimura H. et al., 1978, 1979]. B ycaosuax mmpommsa (120—
210°C) cremens paspymenns TTMT pospacrana c yBeamdeHmeMm
TeMIepaTypsl U JUIUTEAbHOCTH BO3IENCTBHA.

Hrax, mur pacemorpean ocmopreie cseienns o TTMT — ouean
BQ/KHON ¢ IPAKTHIECKOH TOYKH 3PEHMs TPYINLEI MEHKOTOKCHHOB, OT-
JMYAIONIHXCS [OBCEMECTHBIM PACIPOCTPAHEHIEM U CHIBHBIMI TCRCH-
yeckuMu cBoiictBamu. M xorsa nuMeomuxes JaHABIX HEZOCTATOYHO A
yeramopienns npmunnsoit 3asucumoctn Mexmay TTMT m Bemsrmikoir
ATA, peanbHOCTH ODACHOCTH, KOTOPYIO OHH HPEJCTABIAIOT IS 3/10-
POBBs YeJIOBeKa He BHI3BIBAET COMHEHWI. B mocielHme Tofsl MBI SB-
JA€MCsI CBHETENAMNU OIpPe/ieleHHON IIePeOPHeHTANNN MHEKOTOKCHKO-
JIOrOB ~— (IEHTD TAKECTH» HCCIAJOBAHMI IIOCTENEHHO IepeMelaeTcs
or ararorcuroB k TTMT.



L'naca V

3eapajieHOH M JPyrHe MUKOTOKCHHBI,
npoayiupyembie Fusarium

Murpockonnmueckne rpubsr pojga Fusarium moryr mpopyiuponarsh
il JIpyrHe MUKOTOKCHHBI, CpejiM KOTOPHIX Hanbojaninee npakTiecroe
JHaveHue HMeIT 3eapajieHon M ero nmpouanojinne,

SEAPAJIEHOH

Weropua orepuitus seapaixenona OGeper csoe mauano ¢ 1927 r,,
Korga Bmepshie B pafe crpam Espousr, a rawske B CIIA, Naunagne,
fInoamm m Apcrpasnm ORI 3apETHCTPHPOBAHBI BCIBINKE 3ab0jiena-
U HeM3BeCTHOIl aTHoNoruu y cpuueir. OCHOBHBIMA CHMITOMAMI HTO-
ro sa0ojeBaHm; SBIAANCH BYJIbBOBArMHUTHL IIpm dTOM OTMeTanach
cBs3nL 3abomeBanus ¢ ymorpeOienmeM B KavecrBe KOpMa KYKYpPY3H,
10pasKeHHOIl TecHeBRIMI rpmbamu, B JacrHoctm F. graminearum
[Christensen C., 1979; Mirocha C. et al., 1980; Blaney B., 1982].
Onmaxo mump B 1962 r. M. Stob m coasr. moxasanm, uTO M3OJNAT
F. graminearum, prijleJleHHBII W3 3aIIECHEBENOH KyKYPY8HI, IPOIy-
IUPYeT BEINeCTBO ¢ BHIPAYKEHHLIMI aHA0OIMYECKAMHE M HCTPOreHHbI-
MHE CBOICTBAMH, KOTOpOe MOJydImio Hassaume seapasenon. ITosmmee
3eapalileHOH OB BHIleNeH W3 KYKypyssl, mopaskemuoit F. graminea-
rum m ABHBIIeiica mpudmHpoil 3abonesammss y csummeir [Christensen C.
et al., 1965].

Ilo cBoeit cTpyRType 3eapajeHOH SIBIAETCA JAKTOHOM DPe30PIHIIO-
soit xkmeqorsr [W. Urry et al., 1966]. Ilpmpojusii 3eapaneHoH mMeeT
rpamc-kouurypanmio. On npeacrasiasger coboii Gemoe KpuerajIHIe-
cKOe BemecTBo, ImiIoxo pacrsopumoe B Bofe (2 Mmr ma 100 mx) m
m-rekcane (50 mr ma 100 ama), xopomo pacrsopmmoe B dTamose (24 T
ga 100 ma), meranmoze, aumerommrpumie, anerome (58 r ma 100 )
a Gemsone (1,13 v ma 100 mu). Vimeer Tpm MaxkcmMyMa TOTIOIIEHIA
g yaprpadmonere (» pacrsope sramona) — np: 236 mm (e=29 700),
274 am (e=13909) m 316 am (e=6020). 3eapasenon m meroTOpPHIE
ero TPOM3BOAHLIE 00JAfal0T CHHe-3eJeHoil (uioopeciennuei B yiIb-
rpagmoneropom csere upm 360 mm, yemnmsaomeiics npm 260 mM
[Mirocha C. et al., 1980]. B ra6x. 27 npejcrapiensl HEKOTOPEIE CBOIi-
CTBa 3eapalleHOHA U €ro MPOM3BOJHBIX, MPOAYNHEPYEMEIX TpEOaMm po-
na Fusarium. Ogmako TonbKo Ba M3 HUX — 3eapalleHOH H 3eapaie-
HOI — OOHApY/KeHBI KAaR HpPHAPOIHEIE B3arPA3HATENH IHIIEBHIX TPO-
ZIYKTOB W KOPMOB, OCTAJLHBIE BEIIEIEHEI M3 UHCTHIX KyJbTyp B Hab0-
PaATOPHBIX YCIOBHAX.

OcHOBHBIM TPOJIYIIEHTOM 3eapajieHOHa sBiagerca F. graminearum
(F. roseum), HO B JaGOPATOPHEIX YCIOBHAX CHOCOOHOCTH CHHTE3H-
poBaTh B HeOONBIINX KOJAMYECTBAX HTOT MHKOTOKCHH o0HAapyKeHa ¥
F. moniliforme n F. tricinctum [Christensen C., 1979]. Maxcumans-
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1o roxeunoobpasosanue Habmoganm npu Kyanrusupopanun F. gra-
minearum ma puce (3,09 r/kr), xyrypyse (2,58 r):n') e HITe

248 r/xr). Ilpm sroM HEKYOAIMIO MPOBOJNIM B JIBA DTAIA: CHAMANA
n revenwe 2 mepy mpm 22—25°C, a sarem 8 mex mpu 15°C [Euge-
nio C. et al., 1970]. Ilpu snamuocrn cyGerpara mmme 25% TOKCHHO-
-00pazoBaniie pesko CHIKagochk. VIHTEpec mpeicTaBisior JTamnnie HTHX
e aBTOPOB O CHHTe3e 3eapajeHoHA B cMemannnix Kynabrypax, ITpu
JlHOBpEMeHHOM 3apaennu Kyrypyssr F. roseum um japyramm rpuGamn
(A. flavus, A. niger, A. ruber, A. ochraceus n pasmuanpiME BEgaMD
Penicillium) roxcunooGpasyomas cnocotnoers I, roseum pesxo mo-

CJaBiiAnach, HO €CJIn l‘pIIGl)I-KOllep()l:lTl;l JACOBAIIIT uepes mejpelro moc-

ue moceBa OCHOBHON Kyaprypsr (EF. roseum), cuures seapanenona
cHIAAICH ToabRo Ha 25—50Y,.
Bnoaornueckass akTHBHOCTB. 3eapajeHOH OTIHYACTCS OT JIPYLHX

| MEKOTOKCHHOB HAJIHIHEM BBIPAKeHHBIX TOPMOHOIONOOHBIX (acTpOren-

HBIX) CBOMCTB M OTCYTCTBHEM OCTPOTO TOKCHYECKOro (JIeTaxbHOro)
JlelficTBEA Jlajke HpPH BBeJleHUM €ro ;KABOTHBIM B O0Y€Hb OOJBIIHX JI0-
sox. Ilo mammemm C. Christensen (1979) LDso npm BBefieRmE BHYTpH

cocrasiger s Moperux csuuok Gomee 5000 mr ma 1 ®Kr macest Tena,

_pas kpeic —oonee 10 000, mas camox mpmreit — Gomee 20 000 m maa
cupimaar — Gomee 15000 mr/wr. Ilpm  BHYTpEOPIOIIMHHOM BBEJEHIN

LDso jurst caMoR Mpimieit @ MOpcKHX cBHHOK cocrasiser 500 mr/kr,

-a i camios Kpeic — 5490 mr/kr. K akerporennomy seiicTuio seapa-

nenona HamDoJee YYBCTBOTENbHLI CBHHBM, a TaKiKe KPYIHBIL pora-
THII CKOT, OBIBI, UBIIATA, HHICHKA, KPHICH], MBIIIA, MOPCKYE CBHHKM
n obespaust [Mirocha C., 1980]. ¥V 6-memennupix cBmHeir, momydan-
IHX TOKCUH BHYTPHh B Koamuectse Gosee 1 mr B cyrkm, Ovicrpo pas-
BUBAJCS 9CTPOTEHHBIT cHuApoM (yBejmdeHne BYJIBBEI, MATRA I MO-
JIOUHBIX 7KeJe3, BBILIAJleHWe piarajmmia, arpodus smanmkos). Imero-
JOTMUECKHe M3MEeHEeHHS BHIPA/KAIHNCh B THOEPINIA3HA  TPOTOKOB
MOJIOYHBIX KeJe3, mponudepanum KIeTOK MIOMeTDPHA, MeTAIIa3mn

 ANUTeNNA IeHKE MATKI I Biarajuiina, THMOINIa3HH X aTpesn: (oJim-

rymnos anunnkos [Kurtz H. et al., 1969; Mirocha C., Christensen C.,
1974]. YV Mmomonsix camMuor Habmogamuch TPH3HARE QeMUHH3ATAN
(yBeamuenne MOJOYHBIX JKexe3 U arpodms cemennuron). [lnnrensroe

~coJiepranie CBUHEIl Ha panmoHax ¢ BRIOYEHHeM 3eapajieHOHa B

womnenrpanmm 100 Mr ma 1 Xr KopMa NPHBOAWIO K JereHepaTHBHBIM

' H3MeHeHUAM AWYHIKOB M MATKW, a Takae Oecmiogmio. IIpm Kommes-
“rpanuu rokcmaa 25 m 50 Mr ma 1 Kr KopMma oTMeYaln 3HAYATEIHHOE

YMeHbIIeHHe pPa3MepoB IUIOJOB, MHOIJA HMX Pe30pOIMi0 I aHOMAINH

.passutEa [Chang K. et al., 1979]. Ilpu BHYTpUMBIIIEYHOM BBeEHUI

3eapajleHOHA OepeMeHHBIM CBUHBAM HAOMIOaIH yBeIHICHWE YHCITA
MePTBOPOK/IEHHBIX W RBICOKHII IPOLEHT CJIyJaeB KOCOMATMOCTH y HO-
soposszennsix [Miller J. et al., 1973].

Y KpymHOro pOraToro CKOTa MHTOKCHRAIHA 3€apAJeHOHOM BHI3BI-
(Baer Oecmiosime. Y KOpoB, IMOJYYIABIIOX TOKCHH ¢ KODMOM B TeUYeHWE
42 nmeit B mosax 25 m 100 Mr/kr, orMevanm passuTHe CEMIITOMOB TI-
uepacrporenuama [Mirocha C. et al., 1978bl. ¥V =xpwe, mmmrennno
WONyYaBIINX BHYTPHL 3eapaneHon B joze 1 mum 5 Mr/kr B jens,
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e HaOMIOfAIA KAKUX-TM00 KIMHUYECKEX H MOP(QOIOTIICCKHAX M3Me-
HeHHiT; IpH YBeNMIeHUE J03H 70 25 Mr/kr GbUI0 00HAPYKEHO HEKO-
TOpOe YMeHBIIEHNE Macchl Tejia W CeMEeHHIKOB, HO Macca MAaTKH HE
namenarxacsy [Hidy P. et al., 1977]. He BniABieHo maToaorayecrux
U3MEHEHH{T ¥ Yy KpPLIC-0THLeMbIIel, IOXYyIaBIINX BHYTPHKEIY{0THO
seapaneson B fAoze 1,25 m 3,75 mr/kr B rTevemme 8—10 mem [Ki-
essling K.-H., 1982]. B To e Bpems nmpu BHYTPHMBIIIETHOM BBejle-
{AUM TOKCHHA KPHICHI MPOABISIN BHICOKYI0 YyBCTBHTEIBHOCTH K yTe-
POTPONHOMY JIeiiCTBUIO 3eapajeHona. BBe/ileHie MHKOTOKCHHA JarKe B
wuskux gpozax (0,06—1,8 mr/er) B Tevenme 7 [He# HDPHBOLMIO K
#1ocroBeproMy yeesmuenmio macest markm [Mirocha C. et al.,, 1967].
C. Ruzsds u coasr. (1979) y xpsiec, momyuasmux B revenme 14 mep
¢ KOPMOM 3arpAsHeHHYI0 3eapajeHoHOM KyKypysy (34 wmr/kr), ma-
GIIOfIa  yMEeHbIIenue Macehl IOJOBLIX JKeje3 W HapyIIeHme crep-
MaTOTeHesa. Y MBIIeI BBeJIeHHe BHYTDPSH 3eapaleHoHa B CYyMMapHOM
rommaecrne 12,55 25, 50 w 100 Mur npuBO IO K YBEIHIGHIIO OTHO-
CHTENBHOIT Macenl Markm coorsercrsenno ma 46, 95, 137 m 209%
[Mirocha C. et al., 1968]. ‘

Menee peipasgeno jieiicTBHe 3eapajeHOHa HAa NTHI. ¥ IBIJIAT,
wosyuasmux roxcun  Konmenrpanmax 300 m 800 mr ma 1 Kr xopMma,
OrMeYaJ yBeJWdYeHme IPHBECOB, Macchl (pabpunEeBoit CyMKHm, Tpe-
Gemka, pasMepoB AMTHHKOB ¥ TOABIEHEe MHOJRECTBEHHBIX KUCT B
sitnesojax [Mirocha C., Christensen C., 1974; Allen N. et al., 1981].
Ananornunsle naMenenus nadaogann ny 10—12-qHeBupx mHIIODIAT
npu flose 3eapanenona, pasnoit 300 mr ma 1 xr xopma. He BEIsBIBaNO
IATOJOINYeCKIe M3MEHEHUS y IBIUIAT-KYPOIEK OMHOKpPATHOE BEE/e-
Hge UM BHYTPSL 3eapaienona B jrose 15000 mr ma 1 wxr macent Tema,
BEO BHYTpUMBIIEUHBIE HIheKnuu Tokcmua B aose 50—800 mr/xr B
Tedenye 7 JiHEH NPUBOAWIM K YBEJANYCHWIO MACCHI SIIIEBONOB, KOP-
DeNHpYIomeMy 110 CTeNeHN BHIPAJKEHHOCTH ¢ 030 3eapajeHoHa
[Chi M. et al., 1980]. ¥V ryceii m HHIOKOB, MOJYYABIIAX ¢ KOPMOM
OTOT TOKCHUH, BBIABIANE JereHePATHBHEIE HW3MEHEHHs SIUTENHs Ce-
| MEHHUKOB W Hapymlemie 1porecca cmepmaroremesa [Palyusik M.
et al., 1974].

Teparorennoe jieiicrsue 3eapaienoHa OBUIO JIOKA3aHO B OMBITAX
Ba Kpeicax. IIpnm Beelenny MM BHYTPH TOKCHHA HA IPOTAREHHUH BCETC
Hepuojia GepeMenHOCTH O0HAPY/KUIHN AHOMAJUHA B PAa3BUTHI CKEJETa
y 12,8% mmonos npu mose 1 mr ma 1 xr macesr Tema, y 26,1% —
upn 5 u y 36,8% —upm 10 mr/kr [Ruddick J. et al., 1976]. Ilpm
| COJep/RAHUM KpBIC Ha palHoHaX, BRIIOYAIONIUX 3eapajeHoH B KOH-
perrpanun 10 Mr/kr, orMevamm Bo3pacTamHme CMEPTHOCTH ILIOJIOB,
a y 56% camor — ux mommywo pesopbumio [Bailey D. et al.,
1976]. 3

Y Beapasienona obHapyskeHa H30HpaTenbHAA AHTHOAKTEPHATBHASM
AKTHBHOCTH B OTHOLIEHMH IPAMIONOKHTENBHBIX CIIOPO0OPa3YIOIIX
Oaxrepmit: Bacillus anthracis, B. cereus, B. stearothermophilus,
B. subtilis m S. thuringiensis. Toxenu nojasastr poer B. thuringien-
sis ma 309 upm xommemrpaumm 2,5 MKL/MI I MOIHOCTHIO — IPH JI03e
10 mxr/ma [Boutibonnes P., 1979].
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o ypanocs o0mapysBUTh MyTAreHHOro JecTnus seapajjienona n
oupirax ¢ Salmonella typhimurium (s xommemrpammm jio 50 mkr)
1111 /10, HIL TI0CTIe ero aKTHBAIME (DePMEHTAMEH MHUKPOCOM MO Kphi-
cul. I3 ro ke BpeMs BLIABIEHO MyTAreHHOE JeicTBHe 3eapajenona ma
[}, subtilis [Hayes A., 1978; Boutibonnes P., 1979].

Jerporennble cBOMCTBA 3eapAlieHOHA M POJCTBEHHEIX COMHOHMI,
GrpejelisseMble 110 UX YTePOTPOIHOMY JElCTBHIO HA MBINEI Miam Kphic,
1 3HAYATEILHOI CTeNeHH BaBHCAT OT CTPYKIYPHBIX 0cobennocreii Mo-
JeRYIB.  ARTHBHOCTH HPHPOJHOTO TpPAHC-MBOMEpA 3eapajenona »
2000 pas mmse, gem amaTIICTHALOBCTpONA. Lluc-uzomep, momyTaeMEI
npn o0JyYeHHH 3eapajieHoHa YAbrpa@HoneToM, smaumrenbuo Gomee
OKTHBEH, YeM HPHPOHEBNT Muroroxcud, B o e spems R-snamrmo-
Mep, MONyYeHHBIH CHHTeTHUECKN, HEAKTHBEH B OTIUYIE OT MPUPOiL-
noro S-sHaHTHOMepa. Boccranopimenme KapOOHMILHOI IPYyHuBl 1pH
'C-6’, rarwe war m pagoitmoit cwasm mpm C-1/, 2/, composomiaercs
VCHIEHHEM JCTPOreHHBIX CBOWCTB 3seapaneHona. Hanpmmep, axrus-
110CTH @-3eapalieHoJa B 3—4 pasa BHINe, YeM AKTHBHOCTHL 3eapaie-
1OHa, a ero JmacrepeonsoMep — [-seapaieHON — 0 AKTHBHOCTH HE OT-
nnuaercsa or seapadenona. 3amena OH-rpymmsr npm C-67 compososk-
naercsa cHmmenmeMm artupmocrm, 8'-Oxcmseapanemom m 4/,5'-mmokcn-
seapalleHoH BOOOITe He oOzazaloT arkrTuBHOCTHIO (cM. Tabm. 27).
IToxasamo, uro samema Bogopopa upu C-7° B erpykrype sepanana
(6’-me30KCHIPON3BOIHOR 3eapaeHOHA ¢ TAKOIl e, KaKk y 3eapajieno-
ma, arraBHOcTh0) Ha —CHO mim —COOH npusojur & peskomy yem-
JeHMI0 YCTPOTeHHBIX cBoiicTB. B wacrmocrm, 7’-gopmmaseapanam
(cmecs nmmacrepeomsomepon) B 50 pas Gonee aKTHBEH, UYeM 3eapaje-
non, a 7’-rapOoxcmseapananm —p 192 pasa. 3amema pajuraza TpH
C-2 m C-4 TojKe BHAYMTENBHO N3MEHseT OMOJOTMUECKYI0 AaKTHB-
HocTh  3eapasenoHa. Tak, 4-MeTORCHIDOU3BOJHOE 3eapaleHOHA W
2,4-1EMeTOKCcH3eapANIeHOR He 00aagaloT acTporeHHBIM JeiicrBmem [Mi-
rocha C. et al., 1978a; Pathre S., Mirocha C., 1980].

Cregyer oTMeTHTH, UYT0 HEKOTOPHIe IMPOH3BOJIHEIE 3eapajJeHOHa, Ha-
upuMep, 3eapananoi [cmmommMmsl: 3epamon, 7a-seapanamon, (7R)-se-
apanamox, npenapar Ralgro] mamum mpuMememme B KadecTBe CTHMY-
ASTOPOB pocTa KPYMHOLO pOraTroro ckora m opem. Ilo cmoeit cTpyRTy-
pe 3eapalaHoOl OTIBYAETCS OT (-36apPAJIEHONA BOCCTAHOBIEHHOIT
Boituoit ‘cpaspi0 mpm C-17, 2/, 9ro coepmmenne mamorokcmuno (LDsp
qag rpedynos Oonee 40 r wa 1 ®r maccsr Tema), me obnajmaer myrTa-
FeHHBLIME TePaTOreHHBIMH, KaHIePOreHHBIMA M HMMYHOJEIPECCHBHEL-
sn cpoifcrBamMi. Omo GBICTPO BERIBOAUTCA W3 OPraHM3MA INABHBIM 00-
pasoM ¢ JReIUbl0 B BHJE MNIOKypounaos mium cyiabparos [Baldwin R.
et al., 1983]. Ilepmoj ero moxyKUBHHE B CHIBOPOTKE KPOBH PasIMIHBIX
MHBOTHBIX cocraBuser 18—26 wu, y wemosera — 22 u [Migdalof B.
et al., 1983].

Cpefienns 0 pauAHNE 3eapaJeHoHa Ha 30POBBE TeJOBEKA OTCYT-
crBylor, ogaako R. Schoental (1983) npepmonaraer, uro mpesxmespe-
MEHHOe I0JIOBOEe cO3peBaHme, HaOMOaeMoe Cpejl HACEIeHHA HEKO-
TOPBIX CTpPAH, MORET OBITH CJeJICTBEEM MepHHATAIBHOTO BO3/ECTBIA
3eapaleHoHa, 3arps3HAIONEro NMUIEBe MPOAYKTH. HTOT TOKCHH HA-
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wen mpuMenenne B apmaromormieckoii mpakruke (mperapar Fride-
ron) JuisA JedeHus HeKOTOPHIX TOPMOHAIBHBIX AuchyHKIMIT ¥ sKeHIHE
[Mirocha C. et al., 1980; Yoshizawa T., 1983al.

Mera0oausmM, MOJEKYJAPHBIT ¥ KICTOYHBI MeXaHusM elCTBAL

Cejiennsi 0 TKAHEBOM paclpejleJleHHN 3eapajeHOHa MaloTHCIeH-
HEl U Yacro pasumopeunssl. Tak, mo pammsim C. Mirocha m coasr.
(1977), npu seepenun *[H]-zeapanenona Kpeicam BHyTpS B jo3e 1 Mr
MaKCHMaJbHAS PajiHOaKTHBHOCTH Yepes 30 MHH oOmpe/esanach B ’ke-
aynouno-kuimeyHoM tparre (oxomo 509 BBepgemHoir moswr), 1,7% —
s nevenn, 0,01% — B marke n sanunnkax. Y. Ueno u coasr. (1977a)
norasann, uro npu ppejennn °[H]-seapanemoma B fose 10 Mr ma
1 Kr Maccel Tena MaKCUMANBHBI YPOBEHL TOKCHHA B PA3NUIHBIX Op-
ragax jocTuraeTcsa uepes (6] i O H[)H OJITHOKPATHOM BHYTPHUBEHHOM BBEe-
senmn S[H]-zeapamenona MuimaM MAKCHAMAILIBIL YPOBeHb METKI BBI-
sBIsIIM B onepspie 20 MEN B JKeNUH W MOoYe; HeYeHb, TMOYKH, MATKa
M CeMEHIITKIL 1B HT0T ¢POK Talkyke HAKAINIMBAJN 3HAYATEIbHbIE KOIA-
ueerna rokeuna [Appelgren L.-E. et al., 1982]. ¥V upuuar npu sse-
Jenun Mevenoro seapainenona depes 12 4 oxomno 419 MerKm BBIAB-
SN B JKeJy[0uHO-KHImedHoM tpakre, 21% — B aKeckpeMenTax,
20,1% — B mevenu, cenesenxe, ;ruposoit Tkann. He yjamoch obmapy-
ARUTH TOKCHMH B CKEJIETHLIX MBIIIAX, MIOKape, KO/Ke M ceMeHHHKaXx.
Uepes 24 u ¢ sKReKkpeMeHTaMuU BBIBOIHIOCHE 799 BBEJIEHHOTO KOIMH-
uecrsa [Mirocha C. et al., 1978bl. C. Mirocha u coasr. (1982) ¢ mo-
MOIIBIO PajiIOMMMYHOJOTHIECKIX MeTO/I0B IOKa3ajd, 4T0 YpOBEHH
MEUEHOTO 3eapajieHOHA BO BeeX CHeI0OHBIX TRAHAX IBILIAT-Opoiixe-
poB cocrasiser Bcero 1—29Y seenenumoit jo3sr. Ilpu srom mepuos
HOJY/RA3HE 3eapanerncna cocrasisur: B nevenn — 11,9 w, mourax —
24,2 u, memumax — 27,7 u, Kojke — 34,5 U, CceMeHHHKAX W SHIHMA-
rax — 68,8 u, Kposu — 75—89 u. Vcramosnemo, UT0 B MBIIETHON
THAHN BeapaleHoH M ero MeTadoduThl MPHCYTCTBYIOT B HHZKEX B
HeOIACHBIX A YejoBeKa KoHneHTpanuax (vMaxkcmmaabno 111 mur/kr).
¥ ryp-necymer '*[Cl-zeapamenon Tarsse OBICTPO BHIBOIMICS, IPHIEM
30% — B cvobopmoit gopme m 30% — B Buge Komswioratos [Daily R.
et al., 1980].

IIpn BBesienun mpuicam °[H]-seapazenmonma g0 809% ero BoBomE-
socy ¢ Kamom m 20—309% — ¢ mouwoit [Hidy P. et al., 1977]. Ana-
JTOTHYHbIe pe3yabTarsl Oplim monyvenst B ombitax ¢ 4[Cl-seapaie-
HoHOM: 3a 24 u ¢ wamom muBoamirocs 40—0609 BBemennoro Koamye-
CcTBa KaK B ¢BODOOJIHOIT, TAK U KOHBIOTHPOBAHHON (hopMe, a ¢ MOTOI —

ronsk0 4—6Y% B memamenenuoit gopme [Ueno Y. et al., 1977a]. ITo--
K&3aHO, 9TO 3eapajancoy, NPUMEeHAIIINICA B KadeCTBe CTHMYIATOPA:

pocra, Takske BHIBOJMICA TAABHBIM 00pa3oM ¢ JKeNUbI0 y KpBIC, KPO-

JMKOB, cobak, o0es3bsii, oBel[ U KpymHoro poraroro ckora. Ilpm mosze-

36 Mr uepes 65 mmeit mocie IMOJKOKHON HMIJIAHTALHA OH He O00HA-

pyRUBajics B Mblnrewmoit Tkanm skusorneix [Hidy P. et al., 19771,

B moue Kpsic, KOTOPBIM BBOJHIN 3eapaleHOoH, HApAAy ¢ HeH3MeHeH-
HBIM 3eapaleHoHoM o0Hapy;RuUBaiM o- M f-3eapalienol, TIAaBHBIM 00-
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pisoM B epoGo/HOIT M TacTHYHO B KOIBIOrHponannoii opme [Smith T.,
1982]. B uccaeposanusax, mposefienunix in Vilro ¢ roMorenartaMm 1e-
“enn Kpele, nokasano, uro sa 30 mum wnkyGanun oxono 30% aeapa-
Jenona  mojsepraetcs Merabommueckomy mpespamennio. Ilpn arom
(0% obpasylommxcs MeTaGoaUTOB TPEACTABIEHBI TIIOKYPOHIAMY,
a 25% — a-seapanemonom. OGpasopanme 3eapajienoja BO3PACTACT W
5 pasa npm jgobapaennm B cpeay murybanmm NADI wan NADPI
[Kiessling K.-H., Pettersson H., 1978]. Cropocrn oGpasonais seapa-
JAenoxa in vitro Opra oMIAKOBOIT B Hpernaparax IHevenm Kpnice,

MBI, MOPCKOH CBHHEH M UeJOBEKa, 10 3HAMHTENLIO HUMKe B 1pe-
fapatax mevend KpOJHMKa, B KOTOPHLIX OOPABOBLIBANICH TPEHMYIIeeT-
BeHHO BojopacropmMbie Meraboanrnt [Ueno Y. et al., 1977al.

B mocnenylomux meenegopanmgax OLIn mOMYICHEL JOKABATONLCT B

B NOAL3Y TOro, uro OmorpamcopManms 3eapalienona B seapaneinon
OCYLIECTBISACTCS IPH  YYACTHH  3C-TH[POKCHCTePOH/I-IernIpOrenasni,
AXTHBHOCTL KOTOPOIT BEIABIAeTCA Kak B Mukpocomax (NADH-zapucen-
man), tak m B 1urosose (NADPH-sasucumas) [Olsen M. et al.,
16981; Ueno Y., Tashiro F., 1981; Olsen M., Kiessling K.-H., 1983;
Ueno Y. et al., 1983]. Ilpm wnurybanum majMHTOXOHAPHAILHOTO-
sagocagka (9000 g) newenm Kpsic ¢ seapamenonom npum pH 7.4 na-
pAly ¢ o-seapaiieHonioM (ocHoBHoil MerabosnT), ofHApY/RABAIN W
f-seapamenon, a B kucaoi cpepe npu pH 4,5 — ronbro a-zeapasenom
[Tashiro F. et al., 1980; Ueno Y., Tashiro F., 1981]. Tockombxy
HCTPOTEHHASA ARTHBHOCTH TJIABHOTO MeTabouamTa zeapalernona, a-zeapa-
JTeHoJia, 3HAYMTeNbHO BBUIE, TO, NO-BHIMOMY, €CTh BCe OCHOBAHMIS
paccMaTpMBATEL ATO COGJMHEHHe Kak aKTUBHPOBAHHYIO (opMmMy 3eapa-
JeHOHA.

B patorax T. Smith (1980, 1982) Gwuro mokasamo, 4TO CKOPOCTH:
seTa00IMIecKIX TIPEBPATIeNHil 3eapajieHona B OPraHu3Me 3aBUCHT OT
XapakTepa NUTAHUA, B YaCTHOCTH, OT ypOBHA OelKa B paimoHe sKC-
(ePUMEHTAJLHBIX JKABOTHRIX. Y BelnuYeHne Kojamdectsa Oenka B pa-
usuone Kpeic ¢ 16,3 mo 40% conposomkganoch MOBLIIIEHTEM DKCKpe-
itHi Tokecmua ¢ Mouoit ¢ 14,8 no 45,7% m ¢ memunio — ¢ 7,9 mo 14,89%
sBe/lennoil 1o3pl. IIpm roM 3maumMTenbHO BO3PACTANO BHIBEJCHIE HE
TOJBKO HEeM3MEHEHHOTO 3eapajeHoHa, HO H ero MerafOjHTOB — O- W
f-3eapasenona — Kak B CBOOOMHOI, TaK M KOWBIOTHPOBaHHON (opme.

B mocaename rosisr mospicHiocs BUHIManne MecheoBaTeseil K mpo-
Omeme pacmu(poBKE MexanmaMa JeiCTBHA 3eapajlieHoHa, 0CODEHHO:
mocie Hadaja IPUMEHeHUs ero HPON3BOHBIX B KayecTse CTHEMYJISATO-
POB pocTa CeNbCKOXO3AUCTBEHHEIX JKUBOTHBIX, Hak m3BecTHO, OMHIM
13 OCHOBHBIX IpPOABIEHHI HCTPOTEHHBIX CBOIICTB 3eapajeHOHa H ero
NPOM3BOIHLIX FABISETCH YBEJIMUEHHe Macchl MaTKH (yTepoTpomHoe:
deificTBHe) M MOJOYHEIX sKeje3. B OmBITax Ha HEIOIOBO3PENBIX MBI-
Hiax ¢ YAaJeHHBIMI AMYHAKAME ObLIO TIOKABAHO, YTO B3€apajeHOm
BEI3BIBAET YBEIMIEHHME MACChl MATRH, DTO CONPOBOKIANOCH YCIICHM-
eM BKJIIOYEHWs] MeYeHBIX AMHHOKHCaoT B Oenwm markm u 3[H]-ypmam-
ina — B PHHK, pocruraomenm marcmmyma uepes '/o—1 w mocae BBe-
nenus tokeuna [Ueno Y. et al.,, 1977al. O6napy:eno, uto 3eapaie-
HOH M ero HPOM3BOJHLIE — (-3eapalieHo] I (-3eapajamnoi— mof00He
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i7p-scrpapmony Kax in vivo, Tak m in vitro MEAYNEPYOT B MaTKe
HEIIOJIOBO3PeNBIX KPHIC CHHTe3 cmemumiecknx (HEAYHUDPYEMBIX)
Gearop ¢ Momeryxapuoit Maccoir 52 000. B omprrax in vitro seapame-
HOH HHIYNHUPOBaX CHHTe3 3THX Oenkos yme depes 15 Mmm, a mpei-
BapuTeIbHOe BHecenme B cpefly marmbmropos cuaresa PHH, a-ama-
HETHHA B arkTuHoMmimaa D, camvamo mugynmpylommit sfderr seapa-
aenona [Kawabata Y. et al., 1982]. Cremessr mEAyKuNE CHHTEe3a
‘HenKa in vivo Obura OJMHAKOBA y 3eapaleHOHa W (-3eapaleHoia M
«cocrasisia coorsercreenno 82 m 729%.

IIpm wayvemnu BimsHHS 3eapajeHOHa Ha AKTUBHOCTH (hePMEHTOB
cuuresa PHH Gpimo mokasamo, 9T0 oH CTAMYIEpyeT aKTHBHOCTDH
PHR-mommmepaz I, II m III [Kawabata Y. et al., 1979; Tashiro F.
et al., 1980].

[Ipepmonaraior, uro Gmomormueckoe jeitcTBEE 3eapalieHOHA H POJI-
‘CTBEHHEBIX COeJIMHEHUI OUpejesiAeTCA UX CIOCOOHOCTHI0 B3aMMOEiCT-
BOBATH C BCTPAAMOICBASHIBAIOIIIME PEIENTOPAME B KIeTKAX-MHANICHAIX.
MmeloTcss skcmepmMeHTANBHBIE JOKA3aTENBCTBA B IIOABL3Yy 00pa3oBa-
HIA KOMIUICKCOB 9THX MHKOTOKCHHOB C DCTPAJMOICBA3HIBAIOIIAMA pe-
IENTOPAMH IITO30JA B MAaTKe KPBIC M MBI M B MOJOTHON Kelese
wpoic [Greenman D. et al., 1977; Boyd P., Wittliff J., 1978; Miro-
cha C., 1979; Katzenellenbogen B. et al., 1979; Tashiro F. et al.,
1980]. Boasmoit maTepec npexcrasasior parasie P. Martin m coasr.
{1978) o cmocobmocTn seapaneHoma W BeapaleHONOB B3amMOJeiicT-
BOBATH ¢ HCTPAIMOJICBA3HIBAIOIMIMII pSHEnTOpaMHE B KYIbTYpe KIETOK
OIYXOJII MOJIOYHOI Kele3bl uejoBeKa. Bakuo, 970 5TH MHEKOTOKCHHEL
BHAYHTEIBHO CTHMYIEPYIOT Tpoam(epariio OILyX0JeBhIX KIeTOK.

CnocobHOCTS B3aMMOJIEIiCTBOBATE ¢ DCTPAHOJCBA3HIBAIOIIAMI pe-
LenTopaMH KIeTOK-MUNIEHeH KOPpPeJupoBaja ¢ SCTPOTeHHON AKTHB-
HOCTHIO 3eapalleHOHA W ero mpouspofusix. Ilo cremenN KOHKYpPEHTHO-
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PO IO UPOBATIA Hponeeea wanimoaeierwr [Laerpanonn wom -
DIIICTHAROOCTPOAE €O CHOIIIOCKIMI  POHOITOPAMI  [ITO80
((PONBBOJIIEIE  3eapaNCiona  PACHOMATAIOTCH 1 CHOAYIOON  1HOCHe/10-
HATENLIOCTH: (-3@aPAJTanoN = ¢-30apasie Hos — [3-8eapaarion == seapao-
inon=>p-seapamenon [Ueno Y. et al., 1979; Tashiro I. et al., 1980].
()Opasyromuecs KOMINIEKCHI 3€apalieH0oH — perenrop OLIeTpo Tpancio-
IMPYIOTCSL B sifipa, Tjie, mo-BUjmMoMy, onm Baammosieiicrnyor ¢ JITIK,
RLI3BIBAS TEM caMBIM HaMeHenume cropocrm cmmresa PHIU i Geuaka
[Boyd P., Wittliff J., 1978; Katzenellenbhogen B. et al., 1979; Miro-
cha C., 1979]. Iloasmamcs coobmennsa o HATHYMH creu@uIiecrmy
PenenTopoB, ¢BA3LIBAICINAX DCTPOTEHDI, M B I[HTOZOJNE I sfjApax nevue-
HoIHBIX KieToK. Ilorasamo, uro 3eapaienon, Beapajiano I seapajie-
HOJ TOM00HO JUATHICTUIL0ICTPOILY MOPYT BIAUMOJCIHCTROBATL ¢ Pe-
LIGIIT;)p&MH unrozons nevenu Kpric [Powell-Jones W. et al., 1979,
19811.

3arpasHenne WHIIEBHIX NPOJAYKTOB 3eapajeHOHOM

B ecrecTBemHBIX YCJOBHAX 3eapalieHOH BCTPEYAeTCs Kak 3arpsis-
HATENb TIaBHBIM 00pasoM BepHOBBIX INPOAYKTOB. B 3HATHTEIHHBIX
ROHIEHTPAIHAX OH O0HAPY/KeH B KYKypyse, NIIeHHULE, AIMEHE, a TaK-
;Ke B OBCe, COPro, PasIMYHBIX KOpPMax BO MHOTUX crpaHax Espo-
ner, B CIHIA, Hamage, Ascrpammn, Wugum, Sfoonnn, [0OAP
[Ghosal S. et al.,, 1978; FAOQ, 1979; Christensen C., 1979; Miro-
cha C. et al., 1980; Thaler M., 1981]. B GonsmmucTBe ciaydaep jaH-
1ble 0 YaCTOTe W YPOBHAX B3arpASHEHNIS IIPOIOBOJLCTBEHHOTO W KOp-
MOBOTO 3epHA 3eapaieHoHoM OBUIM IOIYYeHH NPH aHAJWse OPTINH
AJIMEHTAPHBIX ~ TOKCHKRO30B  CEIBCKOXO3ANCTBEHHBIX  FREBOTHBIX
(raba. 28). Bammo orMeTnTH, 9TO OCHOBHBIM NPHPONXHEIM cyOCTPATOM,
B KoTOpOM Hamboiee TacTo o0HAPY/KHBAIOT 3eapaleHOH, SBIAETCH KY-
kypysa. Ilpm atom cmefyer mmers B BUAY, TT0 €ro IpPOYIEHTHI —
I. graminearum — mMoryr mopasRarh KYKypysy HEOOCPEJCTBEHHO B
nojie Ha KOpHIO M OBITH NPHYMHON TaK HA3HIBAEMON THUIN IMOYATKOB
i crebaesoit rHEman. VlusiMm croBaMu, M 9T0 ABIAETCA O0COOEHHOCTHIO
JAHHOrO0 MHKOTOKCWHA, 3arPA3HEHNE 3eapaJeHOHOM KYKYpY3BI HpOMC-
XO[UT KaK mpu ee Xpamenud, Tak I mHa Kopmio. B CIIIA, mampmumep,
110 JIAHHBIM, CYMMUDPYIOIUM pesyiabrarsl ananusos mo 1976 r., seapa-
senon obmapyssmimn B 1% obpasnos rykypyssr B 1967 r.; B 1968—
1969 rr.— B 2%, 8 1972 r.—8 17% u B 1973 r.—B 10% oGpas-
uos. Konmenrpanmsi MukoroKcmEa mpm sTom Baphuposaira or 0,4 1o
5 mr/kr, mo B GoupmmHcTBe ciyvaes me mpespimaina 1 wmr/er [Sto-
joff L., 1976; Shotwell O., 1977]. Ilo mammsim 3a 1981 r., 129% o006-
pasoB KOPMOB, IIABHBIM 00pazoM KYKYpYsbl, a TaKKe KOMOMKOPMOB
conepsranu 3eapasenon B Koamuecrse (0,1—8 wmr/rr [Cole L. et al.,
1484]. Toxenn B woumenrpammm 0,025—0,1 mr/kr 6811 00HADY:KeH B
7% maywyemmbsix 00pasmoB KyKypysHOil meuim Ha saesatopax [Palm-
gren M. et al., 1983]. B IOrociaBum cayvyam THmepICTPOTEHMBMA ¥
cBUHEl, BRIBBAHHLIE 3aTrPASHEHNEM KYRYDPY3HI 3eapajeHOHOM, HadIo-
ramm B 1963, 1968, 1969, 1972 n 1974 rr. Hampumep, 8 1972 r. Go-
see 50% oOpasmos KyKypyssl OKasaJuch 3apazKeHHBIMH MPOJYIEH-
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Tabnrmma 28. YposeHp 3arpsAsHeHNA 3eapajeHoOHOM 3EPHOBHIX NPOXYKTOB
# KOPMOB, BHI3BABINNX AJNMEHTAPHEIE TOKCHKOBHI Y CeIbCKOXO03AINCTEBEHHBIX
JRHBOTHBIX B HEKOTOPBIX erpaHax *

IIpoayKr

IIpMYunHEB TPOBE NeHNA
aHaIM3a

CrpaHa, permox

VYpoBeHb 3arpAsHe-
HUA, MI/ED

Hyxypyza

Humens

Copro

Homburopya

| To sme

Tlopaskerme INTECEHBIO HA
KOPHIO

JCTPOreHHBIX CHHIPOM ¥
cpmHel

To me

» »

BHIKAJBINA Y CBUHEH

TlopaskeHne TuTECeNbHI0

DCTPOTEHHBIH CHHIPOM Y
CGJILCKOXOSRHCTDGHHBI‘(
JKUBOTHBIX

Ilopazenne miecensio

Derporenuniit  CHHIPOM Y
cpunel

Ilopakenne JIecennIo

9CTPOreHHBIH CHHAPOM ¥
CBHHEIt

Cumkenne ILI0J0BETOCTH,
yBeJImyYeHne  9HCIA
MEPTEODPORJIEHHLIX ¥
cBuHell

DeTporeHHbI CHEAPOM Y
CBIHEIH
BoIKH/BIIE Y CBUHEH

Becmiopme 'y MOJOJBIX
CEIBCKOX03ANCTBeHHBIX
JRUBOTHBIX

TOKCHKOSHI y CEITBCKOXO~
3AMCTRBEHHBIX  KHBOT-
HBIX

JCTPOreHHBIX CHHIPOM ¥
ceHHe

To ke y CBHHEH W Kpym-
HOr0 pPOrarToro CKoTa

Becmuoaue # BHIKAJIBIIIR
y cBmHeH

Bc'rporem'tmﬁ CHHJIPOM ¥
CBHHEI

Becrmojme 'y MOJOJIBIX
CeIBCKOX03AUCTBEHHLIX
SREBOTHBIX

| derporenHEIl CHHIPOM ¥

cpuHelt

|
| To me, rmbenr, conuei

Kamana
To me
CCCP
CIITA

To xe
» »

Dpanmusa
To e
IOrocnasns

To re
IOAP

BeaukoGpara-
HUSA

CIIA

To e

BesuroGpara-
HASE

Benrpus

Kamaga

CIIA

To xe
» »

DOuannegua

IOrocaasnst
IOAP

ABcTpanns

0.0005—0,04
0,2

0,1—0,15 no 6,4
32
0,1—1,5
3

’

o 170
35,6

0,7—14,5
10

0,56—0,75

2—5,6

12
14

5—75

0,066—1
0,1—2,9
0,01
0,5—87,3
25

0,5
0,9
8,0

‘(1979) H Aucock u coaBT, (1980);

HHBIM B, B, Pyxiana, C., M.
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oM seapanenona u 42% 00pasion COASPAANN HTOT TOKCHI 1 KOJM-
qecrse 0,7—37,5 mr/er. o pgamusv sa 1982 ., 70,7% obpasuon
itopmos B Orocimasum copepskanmm seapanenon B xonuemrpanuy 0,2 -
20 mr/er, B Tom umcie 83,39 obpasmos xyxkypyss, 88,39 upod
romburopmos s csuneit m 1009 o0pasnos KOMOMKOPMOB JUIst KPYII-
noro poraroro ckora [Sutic M. et al., 1982; Pepeljnjak S., Balzer I.,
1982]. B Benrpmum rarie npm waydeHunm (Hy3apHOTOKCHKOZOR ¥ CBH-
feil  MOJIOYHBIX KOPOB B KOpMax M KyRypyse ObuI HailfleH 3eapajie-
uon B Koamuecrse o 80 mr/kr. Bo Mpanium, no JaHEBIM OHOTO U3
uccnenopanuii 1974 r., B 859 oOpasnos Kykypyssl cofeprkanme 3e-
apanenona joxopmio go 170 mr/gr [Collet J., Regnier J., 1976; FAO,
1979]. B IHousme B mepuoy 1975—1981 rr. seapasenon (Maxcumainnb-
Hasg KOHIEHTpauHs 2 Mr/Kr) Obul BhABIEH TONbKo B 3 m3 477 06-
pastos sepHoseix npojykros [Chelkowsky J., Golinski P., 1982].
Beicoka uacrora oOHApYIReHHs 3eapajieHOHAa B KYKypyse H KOMOM-
wopmax B Apcrpum, BeauxoGpmrammm, YexocmoBarum, Apremrmue,
Bambmun u IOAP [Hesseltine C. et al., 1978; FAO, 1979;
Lopez T., Tapia M., 1980; Schuh M. et al., 1982: Barto$ J., Maty-
as 7., 1981; Thiel P. et al., 1982]. B 1976—1982 rr. 3 fAnounu ToK-
cun B wommyecrse 0,02—06,5 mr/ur srasmam B 17,7% ofpasmos mme-
puer w aumenst [Yoshizawa T., 1983b].

3HAUYNTENHFHO MEHBINE CBeJIeHNIl 0 3arpsS3HeHNN 3eapajeHonoM -
nieBbIX npoaykroB. P. Scott (1978) o6HapyxKuma sTOT TOKCHH B KYKY-
pysubix xmonbax B Kommgecrse 0,014—0,02 mr/xr. G. Ware n
C. Thorpe (1978) mamum seapaienon B KyKypysHoit Myke (B 9 m3
11 npo6 B romuuecrse 0,012—0,069 mr/kr). B 3ambum BhicORMiA ypo-
seup (0,92 mr/n) Toxkcuma Geur obmapysen B Kykypyssom nmse [Lo-
velace C., Nyathi C., 1977]. 3eapanenou swisBuam B 119% mecaemo-
BanmeIX 00pPasioB TOTOBHIX K YHOTPEOJEHMIO HANMTKOB, KAl W IIHBA
asecraoro npomssojictsa B Cpasmuenzie (8—53 mr/kr) u B 12% 006-
pasnos musa B Jlecoro (0,3—2 mr/x) [Martin P., Keen P., 1978].

[Iprmeuvarensno, uro C. Mirocha m coasr. (1979) obmapymmin
HApAJYy ¢ 3eapajeHOHOM B OBCe M KYRypy3e, ABHBINeCA IPHIHHOM
rHunepacTporenMsMa y cpmHeill, m 3eapamenon B rommenrtparnmu 0,15—
4 mr/er. HeoOxoimo noguepKEyTh, YTO 3arps3HEHHbIE 32apPAJeHOHOM
KopMa 1 Ryrypysa smecre ¢ seapaienomom copepsxamn TTMT — nea-
oxkcnnupanenox u T-2-1oxkenm.

Basknoe npakrmueckoe smauenme mnmer paboTLl @O0 H3YyYEHHUIO
BAUAHHA TIPOIECCOB IepepaboTki sepHa KyKypyshl Ha YPOBEHb €ro
sarpsasuenng 3seapaixernonom. G. Bennett u coasr. (1976, 1978) mo-
KasajM, 4T0 MUKOTOKCHI KOHIEHTPUPYETCS IIABHBIM 00pazoM BHYT-
PHKJIETOTHO T BO (IPAKIMAX ¢ BHICOKUM cojepikanmeM skupa. B Kpyi-
Re u MyKe mpocroro momona (Ges ypamenus orpyOeit), a Takie B
MyKe, TIOJYYeHHOH IIPH CYXOM IOMOJIe KYKYPY3BI, OIPEeIeIAnocs 0KOo-
uo 209 wmexommoro wolmuyecrBa seapajienoHa (B 1leIBHOM 3epHE).
llpr BiraskHOM TOMOIIEe B3arpsA3HEHHOII KYRYPY3HI B Kpaxmalje TOKCHH
He BEIABISAIHM, a €r0 KOHIEeNTpands B KiIeiKoBHHe Oblia BEIOIE, YeM
B waeruarke m 3apoxsmie. L. Stoloff m Dalrymple B. (1977) me o6-
HAPY/KWIN 3eapajieHoOn B NPOAYKTax HOMOJa KYKYpPYshl, 0TOOpaHHBIX
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na 82 mempmumax B 20 mrarax CIIIA. Temmosaa oOpaGorka B Heii-
TPANBHON MIM KUCJIOi cpefile He paspyliaer 3eapajieHoH, a B IeJ0T-
woit cpepe npu 100 °C 2a 60 mum paspymaerca 569 roxcuma. O6pa-
forka sarpasmennoit kKykypyast 0,039% pacrBopom mepcyasdara am-
smoumsa mwm 0,01% Hy0; raxke NpHBOAHT K paspylIeHMIO 3eapaje-
nonpa [Matsuura Y. et al., 1979].

Taxum 00pasoM, 3eapaieHoH mpejcrapisger coboil cepresHyn mpod-
JeMy TaaBHBIM 00pasoM s KEBOTHOBOJACTBA, llonydyenmo eme ovens
MaJIO0 JAHUBIX O 3arPAAHEHHHE HTHM MHUKOTOKCHHOM NAIIEBLIX MPOXYK-
JOB, B YACTHOCTH, TPOJYKTOB, MOJABEPIHYTEHIX (Pepmentanum (mHBO M
APyrHe HANMTKA M3 KyRypysst u copro). Ciefiyer mmers B BHIY BO3-
MOJRHOCTH HAKOIUIHMs 3eapajleH0HA M ero IPOUSBOJTHBIX B TKAHAX
CeJIbCKOXO3AMCTBEHEBIX JRUBOTHBIX, MOJYIaBIINX 3arpsA3HeHHBIE KOD-
Ma WM COOTBETCTBYIOIIHE CTHMYJATOPHI PocTa. Y UHTHIBAA BHIPAFKEH-
(Y10 HCTPOreHIyI0 AKTHBHOCTL 3eAPANEHOHA, HEJL3s MOJHOCTHI) WC-
RIOYNTL BOBMOJKHOCTH €ro HeOJaronpHATHOro JAeicTBUA Ha 3J0POBhLE
qeI0BeKa.

JIPYTHE MAKOTOKCHHBI, IIPOJYIUPYEMBIE FUSARIUM

Hexoropsie uzsr Fusarium mapsapy ¢ TTMT n seapazemomoM Mo-
[yT DpOAYIMpPOBATH M JPYrHe TOKCHYECKHe MeTabOXUTE, cpegd KOTO-
PHIX 0CcOOBII WHTEpec NpejCcTaBIsaioT MuKoToKcmusr F. moniliforme.
F. moniliforme ormocuTca K TaKk HasLBAEMBIM TOIEBBIM ILIECEHAM,
(10pasRAIOINM MHOTHE 3ePHOBEIEe KyJbLTYphl (mpoco, oBec, copro, mad-
MeHb, KyKypysa, NIIeHHNA, pUC ¥ [p.). TOKCHreHHEIE INTAMME}
F. moniliforme Gpuim seimenenst rawme m3 60608 com, mepma, cymie-
HO# priObI, mepcukos [Steyn P., Jemmali M., 1977; Kriek N. et al.,
1977; Burmeister H. et al., 1979]. B IOmnoit Adpure F. monili-
forme aBasercs npeoGmamaommm pugoM rpu6oB, 00HAPYIKEBAEMBIM
Ba Kykypyse. Iloxkasamo, uro Gomsmuucreo (o 87—88Y%) msomsaros
F. moniliforme spasiores rokcmrenusivu [Korpinen E., Ylimaki A.,
1972; Marasas W. et al., 1979]. Tax, no mammsim C. Rabie u coasr.
(1982), ma3 111 mwrammos aToro BUja rpubOB, BHJIEIeHHBIX M3 00pas-
LOB ITpOca, KYKypyssl M COPro, TONbK0 13 mraMMoB OBLIH HETOKCHT-
gbiva, a us 18 msomaros F. moniliforme var subglutinans, srigemnen-
HBIX M3 KYKYPY35L I COPro, — TOJHKO OFMH IITaMM.

Horasana srmosoruveckas poas F. moniliforme B tax masssae-
voit Jieiikoonnedanomananuu gromaseir [Wilson B., Maronpot R.,
1971]. Babonesanwe OTHOCHTCH K AIMMEHTAPHBIM TOKCHKO3aM H CBS-
3aHO ¢ ymorpebmennmeMm B KadecTse KopMa KYKRYPY3HI, HmOparkeHHOI
E. moniliforme (F. verticillioides). Omo Becrpedaercs B CIIA, Ap-
rearnne, Ermnte, I'penum, @pannum, fAnommm m Kurae [Pienaar J.
et al., 1981; Magnol J., et al., 1983], xapaxrepuayercs BHICOKO
CMEPTHOCTLIO, HOKPOTHUYECKHM paciuiaBieHneM 0elroro BeIlecTBa To-
JIOBHOTO MO3ra, IIOIBJIEHNEM HEKPOTHYECKEX 0JaroB B KOpe TOJOBHO-
ro M0O3ra M CepoM BeIecTBe CIHHHOrO MO3ra. B IOrpaHHYHBIX ¢ 09Ya-
raMpm HeKposa 30HaX 0esoro BeIecTBa OTMEYAOTCH paspsaKeHmne H
ODepUBACKYyIAPHBIE KPOBOHBIWAHUSA; B [EYeHH 9YacTo 00HAPYKHABAIOT
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Qubpod, auposyIo HHEIIBTPATIIO TOHATOIITON, WPOAMQOPATIIIO DITH-
ron akeatnnix uporokon [Kellerman 1. ot al,, 1972; Marasas W,
ol al,, 19761, Jleiikosnnedamomansaums Oba BOCHPORABOOHA Y JI0-
el npu ckapmaaBanu uyM Heroropuix mrammon 1N, moniliforme
[Murasas W. et al., 1976; Kriek N. et al., 1981; Pienaar J. et al,,
10811, I roxcmueckomy peiicrsmio F. moniliforme uynersuresnnin
MIOIMe BULL REUBOTHRIX (CBHHBH, OBILBI, MBIIIHE, KPBLICHI, KPOIMIKM,
ULITITA, YTATA W 00€3bAHLI), OJHAKO XapaKTepHOe s JIeilkoni-
HohasoMaIAIEE TopasjieHue TOJOBHOr0 Mo3ra HAOJIONAETCsS TOINLKO
y aomageit [Kriek N. et al., 1981a, bl.

Ileemorpst ma To uro ToKcmueckue cpoiicrsa I. moniliforme jan-
110 M3BECTHBI M MHTEHCHBHO M3YYaioTCA B TEUCHNe MHOIMX JIOT, Hpo-
(yIEpyeMble HMMH MHKOTOKCHHBI OXapPAKTePHB0BAHLL  HE0CTATOMII0,
OcranosmMcsa Ha mHambojiee BajKHBIX W3 HUX.

Mommmngopmun., Briepsrie MORMIMEOPMUE BBJIEIAIA U3 KYJIbIYy-
pur F. moniliforme B 1973 r. R. Cole m coasr. B Gomee mozgamx mc-
crefoBaEnAX ObLIO TMOKasaHo, 4To Hapaxay ¢ F. moniliforme ero mpo-
qayuenramm spisiores F. fusarioides, F. acuminatum, F. avenaceum
u F. oxysporum, peijieseHubie M3 PasiIMIHbBIX PACTHTENBLHBIX MPOIYK-
to B crpanax IOskuoit Agpuxu [Rabie C. et al., 1978, 1982]. B xa-
Goparopurix yeaosmsax F. moniliforme npm xRyasTuBupoBaEME HA
UPHPONHEIX cyOcTparax UpPOAYLHUpYeT MOHHIM(DOPMHUH B KOIIIOCTBO
Gomnee 10 r/wr. Onmcan W30JsAT, BHIJICIEHHEIT U3 1IPOCA, KOTOPLII CHH-
Te3upoBax MoHHAMpOpMUHE B Konmuectse 33,7 r/kr sepma [Rabie C.
el al., 1982],

Ilo crpyrrype Mommmmdopmum IpefcraBiser coboit HATPHEBYIO
ITH KamueBylo coisb 1-oxcmmurmoGyr-1-em-3,4-nmoma. Om mmeer JBa

(0]
S 4
H OR
R = K uan Na

Masunubopmmn

MaKCHMyMa NOIJomenus B yiaprpaduonerosom csere npm 229 M
(e=19100) u 260 um (e=5600) n» Bogmom pacrsope [Steyn M.
et al.,, 1978]. laa obuapysmenua monmmm@OpMUHA IIOCIE €ro pasfe-
JIGHHST METOJ0M TOHKOCIOUHO Xpomarorpadum miracTuasl obpadarhi-
rator 0,1% pacrsopom mmmrmppuua B Meramoume mam 1% pacrsopom
2,4-nuanrpoenmnrnnpasnaa 8 6N HpSOs. Ilocue marpesamms npu
100 °C oGpaborannoe BMHTHAPHHOM HATHO (MOHEIEEPOPMHH) mPEOO-
peraeT KopHYHeBEHll Iiper, a obpadorannoe 2,4-THHATPOdE HUITAPA3H-
IOM — OPaH7KeBO-KpaCHBIL.

Ocrpoiit ToKCHKO3 y ab0paTOPHBIX FRUBOTHHIX, BHI3BAHHBI MOHMU-
7u(OPMHEHOM, XapaKTepusyeTcsa OLICTPHIM PasBATHEM MBIIIEYHOIN cia-
6OCTK, Hapymenuem JIpIXaHMsd, BBIpaMReHHbIM IHAHO30M, KOMAaTO3HBIM
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cocrosameM ¥ rmoensio B repssie 12 w. IIpm ofHOKpaTHOM BBeJeHHR
suyTph LDso MormmudpopMuEa coCTABIAET: JUIA 0JIHOIHEBHBIX [BIITIAT—
5,4, T-puesusix yrar — 3,68, mprmeit — 47,6, caMIoB 1 caMOK KPBIC —
coorsercrsenno 50 m 41,57 mr ma 1 Kr Maccsr Tesa; mpm BHYTPEOpIO-
(IMHEOM BBEJeHUM Ui caMios u camor Meimreir — 29,1 m 20,9 Mr;)nr',
i Kypussix aMmOpmonos — 2,8 mxr ma sino [Cole R. et al.,, 1973;
Kriek N. et al., 1977; Burmeister H. et al., 1979, 1980]. IIpu mogocr-
POl HMHTOKCHRAINA MOHIIH(QOPMIHOM HA TEPBHI IUIAH BHICTYHAIOT
CHMIITOMBI HeJIOCTATOYHOr0 KposocHaOsenus Mmumorapaa. Ilpm arom
(HCTOMOTHYECKH Y KPLIC, HANPUMEp, BLIABIAIOT ITHAJNHOBOE TEPepPOIK-
fledme MUOKapja, HeKpPo3sl m ovaru (ubposa, HEKPOTHIECKHEe M Jlere-
HePATHBHbIE M3MEeHEeHHs KJIETOR TeYeHN, MOYeK, HaAI0IeUHnKOB, CIA-
3ucToii o6omoukn xexyara m Tonkoit kuwmum [Kriek N. et al., 1977].

Y mommmmopmuna me obmapymeno myraremmbix cpoiicrs [ Weh-
ner F. et al., 1978].

MeraGonuam m MexanumaMm jieiictBus MOHmIn@opMIHA He H3YIeHBL.
B omprrax ma KyJantype permKyioNETOB KPOJHKA He YAAJ0Ch BHISBHUTEH
e1ro puusia na cunres oeaxa. He obnapykeno cTpyRTypHBIX B yHK-
QHOHAJILIBIX M3MEHEHHI B JH30COMAaX TIEYeHN M I0YeK MEBIIed npm
nrokenkammn  monmnugopmuuom  [Ueno Y., Shimada N., 1974;
Farb R. et al., 1976]. Ilpejnonaraor, 9ro CyIeCTBeHHOe 3HAYCHHE B
MeXaHH3Me [eifcTBUsA 3TOT0 TOKCHHA MOMEeT MMeTh ero BaamMofeiict-
pue ¢ JIHK, a raxske murmbmposanme aKTUBHOCTH (PepMEHTOB IMKIa
rpukapbonossix Kmeaor [Kriek N. et al., 1977; Thiel P., 1978].
P. Thiel (1978) noguepkmBaer, 4T0 0CTPOE TOKCHYECKOE /@ilCTBHEG MO-
I OPMIHA CPABHUMO ¢ BIHAHHEM JIPYIHX MHTAOUTOPOB DIE€KTPOH-
HOT0 TPAHCIOPTA B MUTOXOHPHUAX, B YACTHOCTH I[MaHHIOB.

Hexoropsie aBroper mosaraior, Uro JUIATENbHOe TMOCTYILIHWE G
nnimeit MoHmIHQOpMHHEA MOoKeT ObITH OJIHOW M3 MPUIHH HIMOIATHIE-
eroil KaprmommonaTuu y quogeit [Kriek N. et al., 1981b]. Boxee riy-
(OKHe HMCCIeIOBAHNS TOKCHYECKHX CBOICTB TOKCHHA TOMOTYT 00BsC-
HUTH ¥ MPHIMHBL BHIIBIEHHON KOPPEJSAIWH MKy YPOBHEM 3arpsa-
HeHHs OHMIEBBIX INPOJAYKTOB HTHM MHKOTOKCHHOM W  BBICOKOM
vacroroit paka nmmesona B Tpanmckeite [Marasas W. et al., 1979].
Hanpnmep, ua xykypyasl, oro0panuoii B 8ToM peruone, OLII BBIENEH
wramm F. moniliforme, npoxyuupytommii o 11,3 r Tokenna ma 1 Kr
cyberpara. B necaesopanusax P. Thiel (1982), nposemennsix 8 Tpamnc-
Keiie, TarKe OBUI BBUIBIEH BBHICOKMII YPOBEHH IOPAZKEHUsT KYKYpPy3h!
F. moniliforme. Monmmdopmun obnapymuan B 429% o0pasnos HewH-
(muupoBauHoil KyKypyasl B Koamuecrse 2,1 mr/er m B 929 obpasmnos
KYKYPY3EI, nopaskennoii rpumbamu, B xoumenrpanuu 10,9 mr/xr.

®yszapuonunst 1 gysapunst. B msomarax F. moniliforme, Bwige-
genneix B fmommu, ofmapyskens: MeTaboJHTHI ¢ BHIPa/KeHHBIME I[H-
TOTOKCHYeCKIME cpoiicTsamMu — (pysapmonmusr A n G, LDsy xoropsix
IIPA BHYTPUODPIOIIMHHOM BBeJEHHH JIS MBI COCTABIAET COOTBET-
creenno 2,88 u 3,97 mr ma 1 r maccnr texa [Arai T., Ito T., 1970;
Ito T., 1979].

L. Bjeldanes m S. Thomson (1979) npm msygenwn TOKCHUECKHX
cpoiicrs m3onATos F. moniliforme, BBIjleJleHHBIX W3 PABTMIHBIX ITHA-
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HERBIX TPOAYKTOB M Kopmos, Bhistpmim, wro 64% wa wux ofaamm
Myrarennoii axrmpEocThio B ormomennn  Salmonella  typhimurinm
TA 100. Takoe peiicTBMe HEKOTOPHIX IITAMMOB SHAMHTONLIO Y CIIIM-
BJIOCH B TIPHCYTCTBAE TOMOTeHATOB meven. B jpanbneiiinem na mram-
son 1. moniliforme, ofpapaiomux MyrareHHBIME cpoiicTaMm, Onuim
puylesensl coefmuenns, nassanusie Qysapmmavu A, B, C u D, cpejm
koropeix ocmopmbM spasercs Pysapun C [Wiebe L., Bjeldanes T,
1981]. Ero wommuecrso cocrapisao okoxo 0.4 r ma 1 wr cyGerpara;
vonexyasapuasa gopmyna — CosHyNO7. Mysapun C mpossistr Myra-
ICHEBIE CBOMCTBA TOJBKO TMOCJE AKTUBAIMN MUKPOCOMIBIME (epmern-
raMu (mpenapaTaMm IeuYeHn KPLicht).

Byrenomuy, Ilpu maydeman HTHOIOMAN CHOPAJUTCCKI BOBHNIKATO-
IUX BCIBIIEK 3a00J€BaHHs XPOMOTOI Y KPYIHOTO POraToro crora u
osery 8 CIITA, Ascrpannn, Hosoit 3emanpun n WMrammm, Goua yeras
HOBJAEHA ero CBA3h € YHOTpeOIeHmeM OBCAHNILI, MOPAKEHHOIT TOKCU~
renmpiME mraMvavm rpubos Fusarium [Yates S., 1971]. Ws onmoro
uwzonsita F. tricinctum 6pia Beijielien BOJOPACTBOPMMEIT TOKCHIECKHI
KOMIIOHeHT, Haspaxnei Oyremomuom. [o XxEMmUecKoil cTpyKType ero
mienTHQAMUEPOBAIA KaK y-TAKTOH 4-areraMujo-4-rujipokcn-2-6yTeno-

BOIT KUCIOTHL.
D\NCOCHa
(o} o] H

Byresoma

B nmanpmeitmem Opuro mokasaHo, 9TO TPOAyHeHTaMm GyTeHOIMIA
spasiores Takke F. equiseti, F. semitectum, F. graminearum u F. la-
teritium [Yoshizawa T., 1983a, bl. B maGoparopubix ycIoBEAX IpH-
Our-popynenTsr cunresuposamn u mekoropsie TTMT: T-2-troxcms,
jesoxcrmnupanenoxn n nusanenoa. T. Yoshizawa (1983b) coobmmx 06
obmapyskenun Oyremosupa B Kommuectse 0,01—0,43 mr/er B 32,49%
uccnegosannblx B 1976—1982 rr. B flmommm 00pasiiop IOIEHANHI M
ST Me HsI,

Toremueckne cpoiicTsa, Merabonmsm m MexaHU3M JleiicTBrs OyTe-
noamuga uayvensr Mano. [las meimeit LDsp mpm BBefleHHEM BHYTPH CO-
craiasger 275 mr ma 1 Kr mMaccsl Tena, MpH BHYTPHODIONIAHHOM BBe-
et — 43,6 Mr/gr, pus Kypmasix smOpmonoB — 0,25 MKr ma sifmo
[Yates S., 1971; Burmeister H. et al., 1980; Mirocha C., 1983]. Ilpn
BBeJleHHN OBIYKaM BHYTph Oyremomujg B gose 68 m 39 mr ma 1 xr
Macchl Teja BHI3BIBAN ruOeih FKUBOTHBIX B TEUEHHE COOTBETCTBEHHO
2 u 3 pmeit. ITpm Mensmax fosax HabIOMaINCh IETeXHANBIEE TeMOp-
parmi, s3B5I Rexyaka 1 nmmesona [Tookey H. et al., 1972].

3apepras IIaBy, HEOOXOIUMO NOAYEPKHYTH: 1) moBceMecTHylo pac-
TpocTpaHeHHOCTH rpubos poga Fusarium; 2) Beicoxyio wacrory o6ma-
PY/ReHHEA CpPeJil HUX TOKCHMI@HHBIX IITAMMOB; 3) IMHPOKMIT JHANA30H
ONTUMAJBHBIX JUIS CHHTe3a MUKOTOKCHHOB TeMueparyp; 4) mumpoxmit
CIEKTP TIPOJYIHPYEMBIX UM TOKCHHOB.
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T'nasa VI
Muxorokxenssl, npogynupyemsie Penicillium

Cpennm murpockonuyeckux rputos popa Penicillium mmorme BmEH!
ABIAIOTCA TOKCHIEHHBIMH M MOTYT CHHTESHPOBATH BEChMa OIACHbIe
JIST YeNOBEKA M JKMBOTHBIX MHKOTOKCHHEL Hampmmep, TOILKO Tep-

¢ geprunmusarEsie Penicillium mo mpodhmmo mpogynupyeMsix mME M-
KorokcmHOB mojipasgemsior ma 29 rpyun [Frisvad J., Filtenborg O.,
1983]. Murepec K TOKCHKOZOIHE HTOro poja IpuGOB 0COOEHHO BO3POC
mocie obHapysReBUs TOKcHreHHBIX mrammop P, islandicum, P. citri-
num, P. citreo-viride, P. rugulosum m P. tardum B moxexrenmem
puce, ABUBIINMCSH TPHIMION TOKCHKOB0B Y YeJN0BEKA W CelbCKOXO03sii-
CTBEHHBIX 8MBOTHLIX B flnonunm Bexope mocie OKOHIAHH BTOPOM M-
posoit Boiinm [Saito M. et al., 1971; Mirocha C. et al., 1980]. Pac-
CMOTPHM OCHOBHBEIC MAKOTOKCHHBI, Ipopynupyemsie Penicillium, mam-
Gonee usyuenmsie, Hamboiee PACUPOCTPAHEHHBIE H IIPEJCTABIAIONIHG
PeaNbHyI0 ONACHOCTH IS B0POBES Jel0BeKa.

MHKOTOKCHHBI PENICILLIUM ISLANDICUM

Y:xe mepBBIe YKCIEPHMEHTHI, IPOBEJIeHHbIe co mraMmamu P. islan-
dicum, BEITeJeHHEIME M3 IOJKeJITeBINero puca B Slmommm, moKaszami,
910 oHE 00;afaioT M36MpATEIBHBEIM TOKCHUYECKEM JeiCcTBHEM Ha IIe-
IeHb, BEI3BIBASA 1[@HTPMIOOYIAPHBIE HEKPO3EI W KAPOBYI0 MH(PMIBTpA-
I[OI0 TremaTronuToOB IPH OCTPOM TOKcHKo3e, ¢uOpo3 m mpommdeparuio
JREJYHBIX IPOTOKOB IIPH MTOAOCTPOM [IeHCTBHY, IOCTHEKDPOTHIECKHI
NUPPO3 W ONYXOJM ITeYeHH NPH XPOHHYIECKOM Bo3jeiicTsmd. B mocie-
myiomem OBLIO BBIABIEHO, UTO remaToTOKcHIecKkme cpoiicrsa P. islan-
dicum cBsABaHE! ¢ €r0 BTOPHYHBIMA MeTalOIATAMA — JIIOTeOCKUPIHOM,
HCIAaHJATOKCHHOM, IHKJIOXJIOpOoTHHOM u spurpockupmuoM [Uragu-
chi K. et al., 1972a; Enomoto M., Ueno 1., 1974].

Jdworeockmpun (8,8 -murumporcupyrynosun) sBIseTcs OTHEM
n3 7 nurMeHToB, BhiledeHHbix m3 P. islandicum (kpome mero: spmT-
POCKHDHH, UCIAHAUIUH, HPUIOCKUPHH, CKAPHH, PYOPOCKUDHH I KaTe-
HapHH). JT0 JKejNToe KPHCTAIMIeCKOe BEIIECTBO ¢ TOYKOM MIaBIeHNs
287 °C, mmeer 3 mMakcuMyma IOINIONEHMA B YIAbTPaHOTIETOBOM CBe-
te — upu 245, 275 m 430 mm. Cpejlenus 0 PacHpOCTPAHEHHOCTH III0-
TEOCKUPHHA, Takke Kak M JpyruEx MukorokcumHos P. islandicum,
DpaKTHyecKn orcyTcrBylor. Ommcamspl JUIIs JMHUYHBIE CIyIam 00-
HapY/KeHNsT JIOTEOCKUPUHA B COEBPM COyce M macre. TOKCHreHHEIE
mrammei P. islandicum wacro BBemsim W3 J0Jr0 XPaEUBIIETOCH
pHca, a TaKke M3 NIHIEeHMIEI, MYKH, COH, apaxuca, 6000BBIX M HEKOTO-
peix Bujos mepia [Pohland A., Mislivec P., 1976; Ueno Y., 1982].
{lpn wyuasruBEpoBanmm B 7a0OpPATOPHBIX YCJIOBUAX M30AATHL P. is-
landicum, wax mnpasmio, mpopyumpyior moreockupur [Mislivee P.
el al., 1979].
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Uunnoxnoporun

H roxcmuecKoMmy JeHCTBHIO JIOTEOCKAPHHA TYBCTBHTEIbHBI MBIIIH,
KPOJIHKH, Kpbickl, 00eabansl. Jus cammos mpimeir LDso mpum BBefiennn
BHYTPH cocrasisger 221 mr ma 1 Kr mMaccsl Tena; OIpH HOJKORHOM BBE-
sernu — 145, payrpubpiomuanom — 40,8 n sayTpuBennoM—6,6 Mr/kr.
TTorasano, uro Oosee BHICOKAs YYBCTBATEIHHOCTH K JIOTEOCKHDPHHY
CaMI[0B B MOJIO/IBIX JKHBOTHEIX 00yciaoBieHa 00iee BEICOKOM CKOPOCTHIO
waxomiends Tokcmua B nedenm [Ueno L., 1977]. B onprrax ma MbI-
OIax yCTamHOBJIeHO, YTO IpH JUIMTEJIHHOM BBEJEHUHU JIOTEOCKAPHH HH-
mynEpyer passutHe rematoM y 16,79 smBormmix mpm mose 50 MKr
B fems m y 84,6% —mupm mose 500 mxr B memp k 216-my pmmioO.
K rammeporeHnoMy JIefCTBHIO JIOTEOCKUPHHA OKA3aIMCh Takxke Goree
qyscreurensaeiMa camisr [Uraguchi K. et al., 1972a; Ueno I. et al.,
1973]. He Oburo BLIABIEHO MYTAT@HHBIX CBOMCTB Y IIOTEOCKHpPHHA C
TIOMOIIBIO TecTa JiiMca Kak B IPHCYTCTBHM, Tak u Ge3 jodaBieHus
B cpefy Mukpocom m3 medenm Kpsicsl [Stark A. et al., 1978; Weh-
ner F. et al., 1978]. B 1o ke Bpems JIOMWIIOTEOCKAPHH (IPOTYKT
(hOTOXMMMYECKOTO IPeBpPANIeHHs JIIOTEOCKAPHHA), MCIAHIUINH, XPH-
20)aK0 W HMOJMH — MOHOMEDPHBIE aHTPAXUHHOHBI, HPOAYIHEDPYEMBIO
P. islandicum, npospiaAn MyTareHHYI0 AKTHBHOCTH B OTHOIIEHMH
Salmonella typhimurium s mpucyrersmu arTHBHEpYyOINeir epMmenT-
woit cmeremsr [Liberman D. et al., 1980; Ueno Y. et al., 1981].

C nomompio *[H]-noreocknpura Gbl0 MOKA3aHO, UTO OH MeJIeH-
HO BCACHIBAGTCH B JKEIYJ0YHO-KHIIETHOM TpPaKTe X M30HpaTeJbHO Ha-
KAIIABAETCA B MEYeHM, I JOKAIM3yeTcs IIaBHBEIM 00pasoM B MATO-
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xouppuanpnoit (30—50% papmoakrmemocrn) m spepuoit (50% ) dpax-
nuax. Jlioreockupun BeBOAWTCA M3 opramdsma c skexunio (19%)
i mouoit (6% ), Bcero oxomo 259, sBesenmnoit mosnr 3a 18 mmeit. V ca-
MOK TOKCHH KcKperuposanca smaunmrenbHo Owicrpee [Uraguchi K.
et al., 1972b; Ueno 1., 1977].

B mexanmsme TOKCHUECKOTO JeiiCTBHA MOTEOCKAPHHA BasKHOe 3HA-
qeHme MMeOT HHTHOMpoBaHWe (JePMEHTOB JHIXATENLHOW Ienu B TIe-
UeHH, MOYKAX M MHOKapje, a TaK/Ke MOJaBJEHHE TPOIECCOB OKMCI-
reapnoro ocdopminposanua [Bouhet J.-C., 1977; Ueno I., 1977I.
B omprrax in vitro mposeMoHcTpHpOBaHA CHOCOGHOCTH JIOTEOCKAPUHA
odpasoseiBaTh Kommiekest ¢ [JJHH n marm6mposars axrmsrocrs JIHH-
sasucnmoit PHH-momumepassr [Bouhet J.-C., 19771.

[Inkaoxx0poTHH— NUKINIECKUIT TEITH, COJIePIRATIMIA XJI0p,
dejloe KpHCTamImIecKoe BEIEecTBO ¢ Toukoi mrasjenns 251 °C, mme-
er ofuH Maxcmmym morsomenms npn 257 v, MenanguToKCcaH,
pRIZIeNe b M3 (uanrpara xyawsryper P. islandicumn, mpentuaen mumk-
GOXJOPOTHHY 10 XUMUYECKHM M OHOJIOTHIECKAM CROICTBaM.

Ocrpoe Tokenyeckoe jeiicTBEe IUKIOXJIOPOTHHA HA KPHIC M MBIIIeH
XAPAKTCPHBYOTCs HapynienneM JLIXaHHA M JeSTeNBHOCTH cepjievHo-
COCY/INCTON CHCTEMBI, PasBuTHEM cyfopor. IIpm BEyTpHBEeHHOM BEeje-
unn cobaxkaMm B Jiose 1 mr ma 1 Kr Maccsl Tena OH BBLIBBIBA@T PBOTY,
NIaH03, IUHOTePMII0 i rubesnb B Tedenwe mepseix 24 4 [Enomoto M.,
Ueno I., 1974]. Jlna wmenmeit, kpeic m Mopckux csuuok LDsp mpn
(I0ZIKO;KHOM BBejlennu TorcuHa cocrasiser 0,5 mr ma 1 ®r macesr Te-
1A, a IPU BBeJleHUH BHYTPH — D Mr/kr. B meuemm mpm ocTtpom orpas-
HeHAH IMKIOXIOPOTHHOM HAGIIONAIOTCS BAKYOJbHAS JeTeHepalnus re-
{IATOINTOB, TeMOPPATHH, Pe3Koe YMEHBIICHNe COIep/RAHMS TIIUKOTeHa,
vpenmienne yposus DAM®D, comkenne KommenTpanum Genka B MOK-
pocoMax, B CHIBODOTKe KDOBH BO3PACTaeT AaKTHBHOCTh AMHHOTPAHC-
jpepas [Ueno Y. et al., 1977b, c]. Tax e Kax ¥ JOTEOCKHPHH,
(UKIOXJTOPOTHH HpPH JUIMTEIBHOM BBEJCHHHM WHIYIEPYET pPA3BUTHS
ouyxouxueit mevenn [Uraguchi K. et al., 1972al.

IIpm maygwenmm meraConmsma °[H]-nmuriaoxmopornna y Mpimmei OnI-
J0 IIOKA3aHO0, YTO OH JOKAIHU3YETCs IIaBHLIM 00pasoM B IEYEHW: yIKe
qepes 30 mum B meit obmapymusaerca jo 30% BBejenmEoro Kommde-
crBa TokcuHa. Hesmaumrenbibie KoimuecTBa BBIABIAIOTCA B TMOYKaX
(1—3%), romosmom mosre, mupopoii TRaEm m memun (memee 1%).
'Tepes 24 u p meveHU BHABIAIE Bcero HY BBEJIEHHOr0 KOIWYECTBA
roxcuna, 469 swmommiocs ¢ wamom u 0,8% — ¢ mowoit., B remaronn-
Tax TOKCHH JIOKaIM30Baycs npemmymecrsenso s nurosoie (909 xo-
amgecrsa, obnapysupaemMoro B nedenn) u B muroxongpuax [Ueno Y.
et al., 1977h, cl.

Buoxmmuieckiie nposBjieHNs 0LTPOT0 TOKCHYECKOTO @ICTBHS K-~
JOXJTOPOTHHA Ha PAHHHX CTajisAX XapaKTepu3yioTCs BHATHTENLHBIM
HapyIIeHIeM YTIJIeBOJHOro o0MeHa: IoJaBilenye cUHTe3a TIHKoTrena B
HeYeHM 3a cYeT MHTHOUPOBAHMA AKTHBHOCTH TNIMKOT@HCHHTETA3H! T
axTUBApPOBAHMA II0K030-6-ocdar — peruaporenassl. Ynejlnuenue aK-
THBHOCTH IIIOK030-6-hochar — mermjporenassl meueHM MOKET COHMpO-
BOJKZIATLCS BO3pacranueM ypoBHs Bayrpukierounoro NADPH m ycm-
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JOIHIEM CHETE3A JHIAAOB, UTO TAKMKE XAPAKTOPHO JJUE HHTOKCHIAL{IH
IIOXJ0pOTHHOM. B nevennm ofHOBPEMEHIO  CHIIKACTCH  CROPOCTS
piovenas amupokucaor B Oeaxwm. Ila Gomee mospumx cragmsnx ni-
TOKCHKAIME TOJABIACTCA AKTHBHOCTS MIKPOCOMHBIX MOHOOKCHICHAS —
JAOMOTHIABEI aMUJONMPAHA ¥ aHWIMHrAApPOKcHIassl, Ompesesnennyio
POIIL B TOKCHYECKOM J[eUCTBHM IHKIOXJIOPOTHHA MOTYT HIpath I10-
JlABJIeHEe TPONECCOB OKUCIUTeNBHOTO (ochOPUMIHPOBAHM B UG,
I TAKKe HAPyIIeHNe CTPYKTYPHBIX U (DYHKIHOHAIBHBIX CBOMCLH KO-
TOYHBIX MeMOpDaH ¥ [pPONECCOB pPEryJSIUE HX TPOHHANAeMOCTH
[Ueno Y. et al., 1977¢, 1978].

JPUTPOCKHDHH TAKMKe SBIACTCH TOKCHIOCKHM MeTaboImrom
P. islandicum, ¢ manmameMm KOTOPOro CBASBLIBAIOT TOKCHUYGCKHO CHOIi-
crpa Doykearesmmero puca [Saito M. et al., 1971; Ueno Y. el al.,
1975]. On npepicrasiser coGoit KPHCTALIMIECKOE BOIIECTRO OPANIKE-
BO-KpacHoro mpera c¢ Toukoit miasnenms 130°—133°C, mmeer jipa
nmka moromenns — npu 260 m 409 mm.

ITo comM rtoKcmYecKnmM cBoOiiCcTBAM HPHTPOCKAPHH ONH30K K JII0-
reocknpuny. Ilpm pmyrpuGpommanom BBemenmm LDso Hus mbimeit
cocrasisier 60 mr ma 1 Kr maccer Tena. Om BbI3HIBaeT pasBATHE
IEeHTPUIO0yIAPHEIX HEKPO30B B IEYeHH, IopaskeHme guMpaTHIecKmx
V3JIO0B, Cejle3eHKm m BHIOYKOBOi Kemesnt [Ueno Y., Enomoto M.,
1971].

Pyryunosnu — mukorokeun, npopyumupyemsii P. rugulosum,
P. brunneum u P. tardum, no xummueckoii crpykrype m Gmosormie-
CKEM cBOWCTBaM OYeHb 0am30R K J0Teockmpmuy. OT mocjefHero ero
oTJIMYaeT TOABKO OTCYyTCTBME IHApoRcmubHoir rpymmer  C-8,8.
Pyrymosun wacro 00HAPY/RHBAIOT B PAasUMIHLIX NHIIEBHIX MPOAYKTaX
[Enomoto M., Ueno 1., 1974]. Ocrpoe Toxcmueckoe JeiicTBEE 3TOTO
TOKCHHA XapaKTepH3yercs NPeHMYIIeCTBeHHBIM IOPaKeHEeM MeIeHN
(meETPHIOOYIAPHKIe HEKPOSHI, MREPOBASA JETEHEPALMS TeIaTonAToB),
a XpOHHTeCKoe — DPasBATHEM TenaToneNnioaspHbx Kapuuaom. Oxnako
eTo KamIeporenssie cpoiictBa mpumepHo B 10 pas Memee BrIpajRems,
weMm y moreockmpuua [Sato N. et al., 1977]. LDs pyrymosmma mis
MEBIIIEH UPH BHYTPHOPIOIIMHHOM BBEJEHHAM COCTaBigeT 55 Mr Ha 1 Kr
MacChl TeJa, [ KpHICc — 44 Mr/Kr; mpH BBEleHAM BHYTDPH JJIA MBI-
waeit — Gosee 4000 mr/rr [Ueno Y. et al., 19801.

IUTPEOBAPUINH

Ilarpeosupuium — MEKOTOKCHH, 00a{A0IIUil HOITPOTOKCHICKIMA
cpoiicTBamy, 651t Buepssie Beifenen B8 1947 r. Y. Hurata m coasr. m3
Kynasrypst P. citreo-viride, msonupoBamHO#l B3 mOMEATEBIIEro pHca.
On npejeraBusier cofoir keaNTOe KPUCTANIEIECKOe BEIECTBO C TOUKOI
minasnerna 107—111 °C, ameer 4 Maxcamyma mormomenns — npa 388,
294, 286 m 234 mm, obmamaer Quoopecneniueii B yabrpaduomere.
[la ocmoBHOM mpEpofHOM cyOcTpare — pHCe — MaKCHMAaTbHOE TOKCH-
roobpasoparme mabmomaerca npm 12—22°C [Uraguchi K., 1971;
Ueno Y., Ueno 1., 1972; Ueno Y., 1972].
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Lurpeosnpuaun

B ximpwvecKoil KapTHHE OCTPOro M MOAOCTPOr0 OTPABJIEHUS ITHT-
peoupmupoM npeobaamaior cmmuromsr mopaxenus ITHC m cepned-
Ho-cocypmeroii cmeremsr [Datta S., Ghosh J., 1979]. LDso ma menmeii
cOoCTaBIseT: NPU BBeAeHHN BHYTPh — 29 Mr ma 1 Kr maccsr Tesa, Tpn
nonkoskaoM — 11 m mpu BuyrpubpoOmMEEOM — 7,5 Mr/kr. [laa Kpuie
I.Dso npm nopxrossuoMm mpejiernn  cocrasiser 3,6 mr/kr [Ueno Y.,
Ueno 1., 1972]. IIpn nopocTpom JieiicTBIM TOKCHE BHI3HIBAET Y KOIIEK,
xpome mopaskenns I1HC, napymenne spenus BmIoTs 10 aTpodum 3pn-
TONLHOTO meppa cmycra roj or mavaga okcmepumenta [Ueno Y.,
1974]. 1lpn nojxxokHOM BBeJleHHE KphICAM TOKCHH OBICTPO BcachiBa-
eTcsa m vepes 8 u 3maumTeabHble ero Koamdecrtsa (fo 3% Bmemenmnoil
7103B1) BHIABIANE B neuenu. Uepes 21 u ¢ KajxoM BEIBOJMIOCH BCETO
3%, a yepes 45 ¥ — 19, BBesemnoii 03sl. B Move ToKcHH He oOHa-
PY/KeH.

S. Datta u J. Ghosh [1981a, b] mokasanm, 9ro Kak mpH OCTPOM,
TAK M IOJ0CTPOM BO3[EHCTBAN IUTPEOBUPHNH IIOJABIIET aKTHBHOCTE
Nat*, K*-arrupupyemoir AT®assr cmHanTOCOM TOJIOBHOTO MO3ra KpEIC,
a in vitro cmmxaer axrmsHocts Mg?t- m Nat, Kt-axrmsupyemnix
AT®as MEKpPOCOM W CHHANTOCOM, BBHIJIEMEHHHIX M3 TKAHH TOJOBHOTO
mo3sra. IIpm MHTOKCHKAIME CHURAETCS YPOBEHb IVIMKOT@HA B MO3IO-
BOil TRaHHW, YTO YKassBAeT HA BAKHYI0 DOJH HAPYIIEHHA HHEPreTH-
JecKOro o0OMeHA B MeXaHH3Me JeiicTBua murpeosupuimua. Ilpepmoma-
ral0T, 9T0 MUTPEOBUPUJ(MH IOPAKAET IPEsK/ie BCET0 XONMHEPrAYecKyIo
cucreMy, Tak Kak # in vivo  in vitro om MHErmOEpOBAN AKTHBHOCTH
XONMHACTEPassl CHHATITOCOM TOJOBHOIO MO3Ta.

Cuenyer oco6o ormernth (JakT MHrEOMPOBAHUS IUTPEOBHPHAMHOM
akTEBHOCTH THaMumAH@OocHATIABECAMON TPAHCKETONA3E M TMPHAIOK-
cnH3aBHcHMEIX amuuorpancepas meuenum [Datta S., Ghosh J., 1979,
1981b], mockombKy 9TOT MHKOTOKCHH MOMKeT HIPaTh ONpE/eNeHHYIO
poxs B aTHOmOrmEm KaphmaibHoit (opmer Gepm-OGepm — 3aboneBanus,
obsramo pacemarpusaemoro xak B-asmrammmos [Uraguchi K., 1969;
Ueno Y., 1974]. B moab3y JaHHON THIOTE3H CBUETENBLCTBYIOT, BO-
[IePBBIX, 0CODEHHOCTH KIMHMYECKOIl RapTHHBI — OCTPOe HAYAN0 W MOJ-
HueHocHoe (B Teuemme 2—3 JiHeil) TedeHwe, TPYAHO OGBACHEMOE C
NOBUNMIT BUTAMUHHON 06ecrneyeHHOCTH OPraHA3MA; BO-BTOPBIX, COBIA-
[eHHe RIMHUIeCKAX NPH3HAKOB 3a00/MeBaHUA ¢ IPOABICHUAMHE Yy MIe-
KOIMMTAIOMUX DKCIePAMEHTATBHOT0 MIKOTOKCHKO3a, BHIBBAHHOTO I[AT-
PCOBHPHIMHOM; B-TPETHUX, PACHPOCTPAHEHHOCTH 3aboNeBaHusA Cpejd
HaceJeHHs, OCHOBHLIM IHINEBHIM IPOAYKTOM KOTOPOro ABIAETCA PHC
(crpampr Asum); B-9eTBEPTHIX, HAJNMIEe XapPAKTEPHEIX JUIA MHKOTOR-
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CNKosos Kojgebanmit 3a00eBAGMOCTH B BABMCHMOCTH OT WAMEHENH
IIIMATHYECKAX YCHOBHIA M Ce30Ha T0JAa; B-ISITLIX, POBKOO YMOIh-
menwe gactorsl 3aboxesanua B flmonnm ¢ 1910 1. nocae npepenis
GHCTeMBI KOHTPOJISL 3a KaUeCTBOM pPHCA, BaK0JIro 0 IIHPOKOLO B/
peinsg B IeYe0HYI0 NPAKTHRY BHTAMEHHEBIX IpenaparTos rpynnst 3.

IMATPAHAH

ITarpunne Obia BHEpBHIe BHEJAeH W3 KyasTypst P. citrinum »
1931 r. H. Raistrick u A. Hetherington. Mmenno P. citrinum siBmsa-
¢ OJJHEM W3 OCHOBHBIX BHJIOB TpPHOOB, BBHIJIGJEHHBIX M3 IIOKEITOR-
iwero puca. B mocuemyomem OBLIO 1TOKABAHO, UTO IHTPUHMI MOKET
obpasopbiBatbea 14 sumamm Penicillium u mexoropeiMu nugamn As-
pergillus, 8 wacrmocrm P, implicatum, P. lividum, P. citreo-viride,
P. nonatum, P. expansum, A, terreus, A. niveus, A. candidus n ap.
[Sait]o M. et al., 1971; Wilson D., 1982; Frisvad J., Filtenborg O.,
1983].

Ilarpunan npejcrasiser co6oif KPECTAIMIECKOEe BEIIECTBO ReJ-
TOro IBera ¢ TouKoit niasuenusa 170 °—171 °C.

OH
HOOC A0

CHa
Ha Hg

LIMTPHHKH

I[Murpunna gosoabno wacro oOHADYIKHBAIOT B KavecTse TPUPOJ-
HOTO B3arpABHUTENS IPOJOBOJLCTBEHHOTO CHIPBS W KOPMOB: pasimd-
HBIX BHJOB 3€pDHOBEIX (NIIEHHIIE, AYMEHs, 0Bca, PKA) B KOHIEHTpa-
i 0,007—100 mr/er 8 CIIA, Kawage, Iloxpme, Aperpun, [lannm;
B Vugmm om mawnenm B apaxmce, B fImoHUE — B KyRypy3HOH MyKe
[Subrahmanyam P., Rao A., 1974; Wilson D., 1982; Chelkowski 7.,
Golinski P., 1982; Schuh M. et al., 1982; Nishijima M., 1983I.
B meamaumTenbHBIX KOAMUECTBAX HUTPHHUE oOHApYKeH B Xx1e60-0y-
JIOYHBIX MBIENWAX, MscHbIX mpoxykrax m pyxrax [Cooper S. et al.,
1982]. Yacro ero maxoiaTr B 3epHe BMECTe ¢ OXpaTOKCHHOM A
[Lloyd W., Stahr H., 1980].

[Murpnunn obnanaer BHIpasKeHHBIME HEPPOTOKCHIECKEME CBOHCT-
BaMH W, KaKk I0Jaraior, BMecTe ¢ OXpPATOKCHHOM A OTBETCTBEH 3a
passurue HedpONATHE y CBHHEH W JoMainHei mransl B8 [asum m TOK-
CMKO30B y Kpymuoro poraroro ckora B CIIA [Krogh P., 1978;
Lloyd W., Stahr H., 1980]. Ms6uparensuoe mapymenue moj reicT-
BHeM IUTPAHUHA CTPYKTYPH B (PYHKIOUHE IOYEK IMOATBEPSKIEHO B DKC~
[IeDAMEHTAaX HA CBUHBAX K Pa3ImIHBIX 1a00paTOPHBIX IKHBOTHEHIX,
npEYeM XapakTep NaToJOTHYeCKUX M3MEHEHWil ovyeHh OJAMB0R K Ta-
KoBOMy mpm Jeiicteum oxparokcmma A [Friis P. et al., 1969; Jor-
dan W. et al., 1977, 1978a, b; Phillips R. et al., 1979; Hanika C.
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et al,, 1983; Mchdi N. et al., 1984]. OCHOBHBIMH KJIHHHYECKHMH
CHMNTOMAMH HHTOKCHKALHH UUTPHHHHOM SBJISJIHCH IOJHYPHS, IVIIO-
KO3ypHs, MPOTEHHYPHsI, CHHIKCHHE KOHLeHTpauuu B Mmoue Nat, Kt
u Cl—, yBequueHHe KOJIHYECTBA a30Ta MOUYEBHHBLI B KpoBH. ['HcTouso-
THYECKH BHIABIAJNCH HEKPOTHYCCKHe M3MEHEHHS DIUTENIWS, TJIABHLIM
00pasoM — DPOKCHMAJNBLHON Yacrnm KaHaublues HedpoHa. Y I[BIIIIAT-
OpoilJiepoB NpH BBEeJIeHWH INATPUHUHA MATOJOIHYECKHe W3MEeHEHIUs
00HAPYKUBAIOTCA W B IETEHN, BHUJIOYKOBON JKelese, CeJIe3eHKe
[Berndt W. et al., 1980; Mehdi N. et al., 1981]. Ilpu BuyTpHGpIO-
wuanom Beegennu LDsy mra memueit cocrasisier 58—80 mr ma 1 ®r
Macesl Tema, miaA  Kpsic — 67, wpomukoB — 50, xomauKoB — 66—
75 Mr/kr; mpm BBejleHME BHYTPh: jua Mbimeit — 105—142, xpoum-
k0B — 134 m xomsaroB — 220 mr/kr [Jordan W. et al., 1977; 1978b;
Hanika C. et al., 1983]. Cneryer orMeTuTh, uT0 Ha MBIIIei, KPOIHKOB
un cobark HUTPHHUN OKA3LIBAET TTAPACHMIIATOMIMETHICCKOe feficTBue:
YCHITHBAGT MBIIEUYHBIT T0HYy¢, BHIaKIBAeT OPOHXOCIA3M, PACIIHPEHNe
rposenocunix cocyjpon [Saito M. et al., 1971]. Obmapyxeno u BwHI-
pameniioe amMOpHoTOKCHIecKoe JleiicTBHe ero B ONBITAX HA MEIIIAX 7
kypunsix amOpuonax [Hood R. et al., 1976; Vesela D. et al., 1983].
B pose 50 mur ma siino y 469 Xypumeix 9MOPHOHOB TOKCHH HMHJLY-
NUPOBAJ PA3THYHLIe AHOMAINM Pa3BUTWA KOHETHOCTEH; IPH yBeJH-
weHmHM KoHIeHTpaumm Ttokcmua o 150 MEr ma S0 KOIMIeCTBO
sMOpHOHOB ¢ amoMajmaMu passuTHs Bospacraiao go 73% [Ciegler A.
et al.,, 1977]. TepaTorennpie cBOMiCTBA ITMTPHHIHA TOATBEPRACHLI 1
B ommitax Ha Kpsicax [Reddy R. et al., 1982al.

Jlonroe Bpems cumramoch, 4T0 caM IUTPHHAH He oO;ajgaer KaH-
IepPOTeHHBIM JleiiCTBHeM, HO B HEKOTOPHIX ciydasx [mampmmep, B co-
uerapun ¢ N-amrrposopumermiamunaom mwin N-(3,5-mmxaopdermn)-cyxk-
mmarMunom] mpossaser croiicrsa xokanueporena [Shinohara Y. et al.,
1976]. On Tarse ycmimpaeT KaHIEPOTeHHOE JieilCTBHE OXpaTOKCHHA A
[Kanisawa M., 1983]. B 1o ke Bpema M. Arai u T. Hibino (1983)
BLIABHIM KaHIEPOreHHoe JelicTBEe W y CaMOro IUTPHHUHA: COflepsRa-
nme xpwic guann F344 B regenme 80 meq Ha pammone ¢ BKIOYEHEEM
rokemna B kommenrparnmn 1000 Mr/kr mpEBOAMIO K PAsBATHIO OIY-
xoqeit mouer y 72,9% SKRMBOTHBIX.

Y murpummEA o0HapyiKeHAa BHIpAKeHHAS AHTHOAKTepMANbHAs aK-
THBHOCT, B OTHOIIEHHH TIpPaMIONommTeabHBIX Oaxrepuit [Saito M.
et al., 1971].

IIpu seepenmu *[Cl-unrpuEnBa KpsicaM BHYTPh OH GBICTPO Bea-
CHIBAJNICA W3 JREJYJ0YHO-KHINEYHOTO TpPaKTa WM KOHIEHTPHPOBAJICA B
OouKaxX, a 3aTeM B YyObBaioIeM KOIMYECTBE — B TEYCHH, MOYEBOM
1yssIpe, KPOBH, JIErKMX, IOJOBBIX Opramax W CejieseHKe, Ijie COXpa-
nscs Ha BhICOKOM yposHe B Teuenme 6 w [Dunn B. et al.,, 1982].
B revenme mepseIx 24 u 749 BBejeHHOro KOJIMYECTBA IATPHHUHA
sEBomIoch ¢ Mouoit i 11% — B revenme 48 1 ¢ xamom. Yepes 72 u
u3 oprammaMa Kpsic BeBojmiocs 96% roxcmma, a B TMOUKAX, NMEUCHH
u TasMe RpOBE ocraBajioch Beero oxomo 1,2% BBejemEOl [103HI
[Phillips R. et al, 1979]. B moue camoK Kphic Jepes 24 1 mociue
peejienus “4[Cl-qurpuruna Guin o6GHADPYKEHSI [Ba HeHJ@HTHAPHIEPO-
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UAIBIX MeUuenbix Merafonmra, OJUE U3 KOTOPHLIX HAUNM W B JKeIIN
[Roddy R. et al, 1982b]. Ilyrm Omorpamcopmaumm urpununa n
oprapusve e uaydensl. W. Berndt u coanr. (1980) noxasann, uro o
nepeeie 2—4 W 110cIe ero BBeJICHHA B IOYKAX M NEUCHH KPHIC POBKO
najjaer yposerb SH-rayrarmoma. 9ro mosker OBITH paciuenemo Kaw
CHNJIETeNBCTBO B 1IOMB3Y JAETOKCHKANNE IUTPHHHHA 3a cYer o0paso-
panas Kouswioratos ¢ SH-royrarmonowm.

OcraioTes HeBHISCHEHHLIME OHOXVIMHUYECKHE MeXaHUAMEL JIOHCTIns
unrpuanna. [Tokasamo jmnis, uro Tokewn B 1ozax 40—130 mur na 1 mu
cpensl nonasiger cunres [IHK, PHK n Genxa » Garrepumaibupix u
JIPOZIREBRIX KieTkaX. B omerrax in vitro om rtame murmbuponal
axrmsHOCTs J[HHK-3amenmoit PHK-nomumepasnt wieror asykapuor i
E. coli [Tashiro F. et al., 1979; Martin W. et al., 1982]. Ilpu ocrpom
TOKCHKO3€ y MbINIeil B meyeHH HAOIIOMAN0CH JOCTOBEPIOE CHIIKEHNE
conepxkamus [THK (ma 559 wuepes 3 ), a rawwe PHK u Genxa
(coorsercrBenno ma 17 m 109 wqepes 6 q). Copmepmanme [IHI{ u
ocoberno PHH ymemsmranocs taxske B moukax [Phillips R., Hayes A.,
1978]. Ilpepcrasigior WHTepec JaHHbe O BIMAHAH NUTPHHUHA HA
cOMeH Kaaplyd — Kak in vivo, Tak in vitro om BBI3RIBag yBeIHUCHHE
BHYTPHRJIETOUHOII KOHOEHTPAIME Kajublua B moukax [Berndt W.
et al., 1984].

TATYJINH

Ilarynun Gvur Buepssie Boifenen B 1943 r. m3 xyunsrypsr P. pa-
tulum u sarem ms P. expansum xar aurmbmormr [Birkinshaw J.
et al., 1943]. On mssectrem W moOj JAPYTUMH HA3BAHHAME: KIaBE(OD-
MUH, KIaBanuH, KIABATHH, 9Kcnamswp, Mykonuu, muromn C, mennm-
QUAH, TePIUHUH, ITPOUCXOKIeHUEe KOTOPHIX CBASAHO ¢ HABBAHUAMHE
cpubos-porynentos [Scott P., 1974]. OGmapysremwme y marymmma
BHICOKOM TOKCHYHOCTH, MyTATeHHEIX B KaHIEPOreHHBIX CBOICTB, & TaK-
e BHIABICHWE ero B KadecTse BarpsA3HHTENSA NHIIEBHIX IPOAYKTOB
3acTaBiseT OTHECTH NATYIMH K 0000 OIMACHBIM MITKOTOKCHHAM.

Ilo xmmmueckoit crpykrype IaTyiamH mpejcraBiger co0oit 4-rup-
poxcH(PYpPONUpaH, MMeeT OJUH MAKCHMYM IOINIOUNIEHWs B YiIbTpadmo-
nerosom csere mpu 276 mM. B miemodmoit cpefie maTyJHH Tepser
coro Gmomormueckyio axrmpmocrs [Wilson D., 1976]. Ilpn marpesa-
uuE 3arpasHenHoro naryiamaom abdiroymoro coxa mpu 80°C B Teuenme
10—20 mun ero ronnenrpanmsa nagaer Ha 50%. K paspymennio Tok-
cUHA IPUBOJUT 1 jobasienne ackopOuuoBoil rucaorsr [Scott P., 1974;
Brackett R., Marth E., 19791.

Narynuu
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IIpopynenramu maryamsa sABIAIOTCA pasnminsie BuAs Penicil-
lium — P. expansum, P. claviforme, P. urticae (P. patulum), P. cyc-
lopium, P. viridicatum, P. roqueforti, m Aspergillus — A. clavatus,
A. terreus, A. giganteus, a tarme Byssochlamys fulva m B. nivea.
Maxcumannuoe TokcHHOOOpazoBanme HabiIIOgaeTcs OOBITHO IPH TEM-
neparype 21 °—30°C [Jlonuesa U., 1978].

Ocrphlii TOKCHKO3 y KpBIC, MBINIei M XOMATKOB XapaKTepPH3yeTcs
MMPeAMYIMECTBeHHBIM ITOPAsKeHAEM  JReIYHA0THO-KHIIETHOTO TpPAKTa
(mommOKpOBHe, TeMOpparuM, W3HA3BIEHUs). ¥ MEIIeHl H Kphic Ha-
duoffanm TaxKe MEPOYSHBIL OTER NETKUX, MOJHOKPOBHE, TeMOpparuy,
mHOT/Ia — HEeKPO3hl IleUeHH, modek u cenesenku [Hayes A. et al.,
1979; McKinley E., Carlton W., 1980a, b; McKinley E. et al., 1982]. 1
Snavennsi LDsy marynmma Jus Mulmeit mo JAHABIM PasHBEIX ABTOPOB
¢OCTaBJIAIOT: mpH BBejennm BHyTph — 17—36,2 Mr ma 1 Kr Maccs
resa; mpu BHyTpuOpiomunHoM BBesienmn — 7,6—8,17, npm BmyTpm-
perHOM BBefeHuM — 17,8 —25 m npm wmoprommom — 10—15 mr/Kr
[Scott P., 1974; McKm]ey ., Carlton W., 1980; Escoula L. et al.,
1977]. Kpsiesr nmumit Sprague—Dawley n Wistar TaKKe OKaza-
mmch (oliee YyBCTBATENLHBIMA K BHYTPUOPIOIIHHHEOMY BBEIEHHIO TOK-
cnma (LDgo 4,6—10 mr/er), wem K ero mmefienmio BHyTps (LDsp
30,5—55 mr/kr). LDsy npH BBeJileHMA BHYTPH A XOMAIKOB-OTHEMEI-
mreif W UBmAAT cocrasiaser coorsercrBeEHOo 31,5 m 170 mr/xr [Lo-
vett J., 1972; McKinley E., Carlton W., 1980bl. V o6espar Macaca
nemestrina, moxyvapmmx narynus B jose 5—500 MKr/Kr B TeueHme
4—6 men me mabmomandm KAaKAX-THO0 KIMHAYECKUX WA OMOXEMMIe-
ckux mpuaHakoB mHTOKcHRanmum [Garza H. et al.,, 1977]. Ilpm xam-
NHYeCKAX MCHBITAHUAX MATYINHA KaK aHTHOMOTHKA €ro BBeJeHHE II0-
isaMm BHyTpuBeHHO B 03¢ 1o 100 Mr me mamano moboummix adderros,
HO TPH €ro BBeJleHHW BHYTPh HaOIOJANUCh TONIHOTA U PBOTA
[Scott P., 1974].

ITarynme oTHOCAT K KaHNEPOreHHHIM COETWHEHHAM, MOCKOILKY B
OIILITAX HA KphICAaX TIPH MOAKOKHOM BRejeHH:m B Kommuecrse 0,2 mr
2 pasa B mefenio B redenne 61—64 mex om mupymmposan gubpocap-
xometr [Dickens F., Jones H., 1961]. B 1o e Bpems, B mocienyomax
YKCOePHMEHNTaX, INPOBeIeHHBIX HA Kphicax ¥ MEBIIIAX, He YAaX0Ch
TOITBEP/IATE ero Kamneporenayo axrmsHocts [Osswald H. et al.,
1978; Becci P. et al., 1981].

MyTareHHme CBOIICTBA IATYJNHA BHIABICHBI B ONBITAX HA GaK're-
PHANBHBIX W JAPO;KeBLIX Tecr-cucreMax. B mierkax Hela om mmmy-
uupoBanx xpomocomusie abeppammn m paspeiset [JHK, a B ammdonm-
Tax YejiopeKa yCWIMBAJ JaCTOTY CECTPHHCKAX XPOMATHIHBEIX 00MEHOB
[Wilson D., 1976; Cooray R. et al., 1982]. Ilpn BBefennn OGepemen-
WBIM KpBICAM ¥ MbIIIAM TATYJIMH OKA3HBAI SMOPHOTOKCHIECKOE H
aMOpHOIHU/IHOE JielicTBHE, HO He TPOABIAN TEPATOI@HHBIX H MyTareH-
neix cpoifcrs [Dailey R. et al., 1977; Reddy C. et al., 1978]. Ilary-
nnH 00iagaeT BHICOKOM aHTHOAKTEPUANBHOH AKTHBHOCTHIO ITHPOKOrQ
CHEeKTpa: MOJABJIAET POCT Kak TPAMIIONORATENBHBIX, TAK M TPaMOT-
punarensusix Gakrepmit B Konnentpanun 2—100 mur/ma. K ero peit-
CTBUIO YyBCTBUTEIHHEI HEKOTODEIE BHBI MHUKDOCKONHIECKHX IPHOOB,
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npoereitmre, am@uinm; TOKCHI WHTOTOKRCHIGEKN JlolieTnyer mwa 1kie-
rounnie w rRamessie KyanTypnr [[lomwena M., 1978; Scott P., 1974;
Iteiss J., 19771.

Ilpn Beemenmm [Cl-marymmna Kppicam MeTKA JOKAJIMBOBANACE
1IABHEIM 00pa3oM B 9PHTPONHATAX, B MEHBIIHX KOIMYECIBAX — 1 (O
JieBeHKe, IOYKAX, Jerkux u nedenu. Yepes 7 jueit B TRamAX M KPOBA
nosBasan 2—3% BBejleHHOrO KojmdecTBa Toxkcmpa. B meuemme mep-
peix 24 u 359 wmerknm BeBOIEIOCH ¢ KaumoM, 36% — » muje merabo-
jaaTop maryimpa obmHapymmBamoch B Moue m 1—2% wmmopmiocs »
wnge COp [Dailey R. et al., 1977]. ITyrm npespamenss maryimpa B
opraamsme me maydensl. A. Hayes m coamr. (1979) noxasanm, wro
HHAYKTOPSI MHKpocoMubix epMentunix cuerem  ((pemobapGurai,
2-MeTHIXONAHTPEH) He BIMAIOT HA TEYCHWE OCTPOr0 TOKCHKOBA Y MII-
ureif, B TO BpeMa KaK MHTEOHTOP MHKPOCOMHBLIX MOHOOKCHIGHAB
(SKF-525 A) mosbmmas YyBCTBHTEIBHOCTH JKABOTHBIX 1 TOKCHUECKO-
My JleilcTBHIO TOKCHHA. BeposaTHO B OpraEm3Me HaTyIdd He II0/iBep-
raeTcAa MeTaboIHTecKONl aKTHBATIN.

Broxnuvmueckye MexaHm3MBI JIeHCTBHA IATYJINHA HW3YJYEHEL MAJo.
B xyasrype aumdonuros mus nepudepmueckoil KpoBE UedoBeKa B
KOHIEHTPAUAME BHMIe 1 MKr/MaI OH BBHIBBIBAN NONHOE TOJABIEHHEe
cnaresa [IHR [Cooray R. et al., 1982]. Ilpu xonuenTpammum 3,2 MKr/Ma
maryann marubuposan cuares JIHK, PHK n Geaxa B xiaerxkax HelLa,
onoxuposasn cuares PHK B Ryabrype KIeToOK remaroMBl B B JIPOJKR-
mesrix Kierkax [Kawasaki I. et al., 1972; Rihn B. et al., 1982;
Thonart P. et al., 1982]. Y. Moulé n F. Hatey (1977) swmisBmum, uto
garyaup OJOKEpyeT HHHINUANUIO TPAHCKPHIIMN IIyTeM WHrHOMpoBa-
aug axrmproctn JIHK-zasmcmmoit PHE-monnmmepasst. Tokcma axTms-
a0 Baammojieiicteyer ¢ SH-rpynmaMm m mOJaBiIsfeT aKTHBHOCTH THOM-
3aBHCHMEIX (JePMEHTOB, 9TO, IIO-BHMMOMY, HIPaeT BasKHYIO pOJHL B
MexXaHmsMe ero ToKcmueckoro neiicrsusi. Ciemyer OTMETHTH, UTO IH-
TOTOKCHYECKOR, AaHTAMHKPOOHOE u (hUTOTOKCHUECKOe MeiicTBHe mary-
JAMHA B 3HAYNTENHHOI CTemeHW yMmembpimaercs B mpucyrersum SH-co-
JlepsRaniux CcoelMHe RNl — PIYTATHOHA, IHCTeMHA, THOTIHKONATA, JIA-
rmorpenrona [[lomsena M., 1978; Wilson D., 1976]. Toxcmumocrs
f1aTyJIMHA B ONPEJeeHHON cTermeHd MoskeT OBITH CBA3aHA C DHTEPO-
TOKCHHEMUEH, BEI3BBAHHON PEe3KEM WBMeHeHmeM MUKpPOdIOpHl RHUIIed-
paka [Osswald H. et al., 1978; McKinley E., Carlton W., 1980a, bl.

TIponynenTsr marynuma IOpaykaioT IMPEHEMYINECTBEHHO (PPYKTHI 1
gexoropsie opomu. Toxemn obmapysken B sbiokax, rpymax, abpuko-
cax, mepecMRax, uepemine, pumorpaje, 6amamax, KiyOHWKe, rorybuke,
fpycEnKe, ofuenmxe, B TOMaraX M HEKOTOPHIX (PYKTOBHIX COKax MW
mope [JIsamm T'. H. w np., 1985; Jlomuesa I., 1978; Scott P., 1982].
J. Reiss (1972) pwsmpmax matyaws B xae60-0yIOYHBIX H3JENAAX B
wonnenrpanmn xo 0,2 mr/wr. Yame, gem Jpyrme IIOALI MATYIMHOM
sarpasuaioTes somokn. Ilo HanHBIM pasHEIX aBTOPOB, COJlePIRAHHe TOK-
¢upa B abxokax sapsupyer or 0,02 mo 17,7 mr/kr. B ®PI' u Kamane
naryaun peissasan B 009 mccreoBaHHBIX A0MOK, IpHYeM B OT/IENb-
HBIX cayvasx copepskamme ero joxommno fo 18 mr/xr. B ITopryrammm
paryaun obmapysmmm B 67% moprEmBmEX sAO0MOK B KOHIEHTPAIAH
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0,8—100 mr/er [Gimeno A., Martins M., 1983]. CosmectrO €
I'. H. IBamm mer obmapyxuminm naryaun B 2 ua 30 ofpasunos a6II0K,
B 2 m3 17 — manyiapus, B Kayounke — B Kounenrpannu o 0,05 mr/xr;
B 2 ofpasnax sAroj o0JeNNXH, CIIBHO IOPAKeHHBIX IJIECEHBIO, COJie
kaHme marynmEa gocturaxo 54 mr/kr [dsamm I'. H. u nmp., 1985].
Crenyer mojuepknyTh, 9T0 NATYJINH KOHUEHTPHPYETCS B OCHOBHOM B
MOJTHUBINEI dacTH AOIOKA, IJie ero Cojep/RaHme MOIKeT J[OCTHIaTh
1,2 r/kr, B TO BpeMsi Kak B HENOBPE;KICHHON YaCTH ONpe/eNseTcs
roabko oroao 1Y, obmero roamuecrsa Tokcmua. OnEako B TOMaTax
HE3aBICHMO OT PasMepoB IOITHABINETO yYacTKa LATYJIWH pacmpese-
aaeTcs papaoMepHo mo veeit Tkanw [Frank H. et al., 1977].

¢ Ilaryaum B BHICOKMX KOHIEHTPANMAX HAXOJAT W B MPOAYKTAX IIe-
pepaborkn (pyxros u opomeit. OcobGenHo yacTo ero obHapY;KHBATOT
B abmxounom coxe. Haupmmep, 8 I'/IP ms 416 mayuemmnix obpasuos
A0JOIHOTO COKA NPOMBIILUIEHHOTO IMPOMBBOJICTEA TATYINN BHIABAIN B
143 oopasmax B womnenrpanum 0,02—04 wmr/x [Meyer R., 1978;
Fritz W. et al., 1979; Thurm V. et al., 1979]; 8 CCCP 21,7% wusy-
uYeHHBIX 00pasiop 91010 BAA coKa cojep:kamm uaryaunm (cpepHmit
yposenn 0,06 mr/u) [Jlsaxu I'. H. u coasrt., 1985]; s CIIA B 48—
829 msyvennsix o0pasmax 00HAPYKWIM TOKCHH B KOHIEHTPAUAH [0
0,2 mr/a [Brackett R., Marth E., 1979]. IIpumepno Taxue e gacrora
U YPOBeHbH BarpASHEHHUs AO0JOYHOTO COKA IATYIHHOM BHIABIEHHI B Ha-
pane, Hopsernn, Ouunsupun, @paagmun, OPT, Mseiinapnn n Hlpe-
mim, Cojlepkanme maTyJduHa B IDYTAX BEAAX COKOB (TPyLIeBoM, aifBo-
LEOM, BHHOTDAJIHOM, CJIMBOBOM ¥ MAHIO), II0 PA3IMYHBIM JaHHBIM, KO-
nebaercs or 0,005 mo 4,5 mr/x [[Asamu T'. H. m np., 1984; Meyer R.,
1978]. Ilaryanu ofmapy/sueaju # B JAPYTAX OpojyKTax mepepaboTkm
(pyKTOoB ™M ATON — mMIope, Kommorax m jpkemax [[Isamm I'. H. n np.,
1985; Wittkowski M. et al., 1982].

B skcnepuMenrax ObuI0 MOKA3aHo, UTO IUTPYCOBBEIE M HEKOTOPEHIE
OBOIIHBIE KYIBTYpel (Kaprodenb, ITyK, pefuc, pefbka, OaKiaskambl,
I{BeTHAs KamycTa, THIKBA B XpeH) 00JajaoT ecTeCTBeHHOH Pe3HCTeHT-
HOCTLIO K 3apaskeHmio mpopynesramm marymusa [Frank H. et al.,

19771.
NEHAIIJIIOBAS KACIOTA

IMenunuinosas Kuciora suepssie Obiia Beigenena B 1913 1.
C. Alsberg m O. Black ms mramma P. puberulum. Oma cymecrsyer
B/ IBYX TayToMepHHIX (OpMax: Y-KeTOKHCIOTa M Y-THIPOKCH JaKTOH;
uMeeT OMH NUK IMONIOMEHHuA B yIbrpauoneToBoM csere npm 227 HM
[Wilson D., 1976]. Ycramosieno, 90 IpOAYLNEHTAME NeHHIMILIOBOI
KHCIOTHI MOryT OBITH MHOTHEe BHAEI rpumbos popa Penicillium —
P. cyclopium, P. simplicissimum, P. lividum, P. thomii, P. roquefor-
i, P. janthinellum, P. viridicatum, P. palitans m fp., a Tak;Kke HeKO-
topste Bupsl Aspergillus (A. ochraceus, A. sulphureus, A. ostianus
u /1p.). Basuo orMeruTs, UT0 HEKOTOpPEIE TPHOBI-IPOAYLEHTH KHCIO-
TBl MOIyT CHHTE3HPOBATHL W JIPyrde MUKOTOKCHHEI, HATPAME]D, maTy-
anm, oxparoxcmn A u np. [Ciegler A. et al., 1971, 1972; Olivigni F.,
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Bullerman L., 1977; Frisvad J., Filtenborg 0., 1983]. Ha npupojnnix
cyberparax MaKCEMaJbHOE TOKCHHOOOpasoBanue HaOMIONAeTCs TPH
15—20°C. Toxcun obuapy’keH B KadecTBe HPUPOJHOTO BarpsA3HUTEIs
B KYKypyae, HeKOTOpHIX 06000BBIX, B Kopmax, Tabake [Wilson D., 1976;
Chelkowski J., Golinski P., 1982].

IMennuunnosas Kwcxora sipiaserca remarorponusiM samom. Ocrpoe
TOKCHUECKOe feiicTBHe ee HA KPBHIC M MBINEH XapaKkTepH3yeTcs pasBH-
rHeM HeKpO30B TeHaTOIATOB, CHUKEHHEM COJIep/KaHms TIyTATHOHA B
(1eYeHM, pe3KHM HApyUIeHHeM DHKCKDPETOPHOU M JIeTORCHIMpYIOIeil
(DYHRIHI neYeHu, BO2pacTaHueM aKTHBHOCTH aMHHOTpaHCc(epas B ChI-
soporke kposu [Chan P. et al., 1980b; Chan P., Hayes A., 1981a, bl.
s mummeit LDs cocrasasier: npu payTpuGpommanoM ssejiernn 90 mr
na 1 xr macesr rena, npa nmopro:xruoM — 110, npm BBefienME BHYTPL —
250 wmr/er; mas KpommkoB LDuwx cocrasaser 100—200 wmr/kr npm
nonromxuom seeienmu [Wilson D., 1976; Chan P. et al., 1980al.

Tarke Kax DATyINH, NeHANWLIIOBAA KACIOTA TPH JIATEIHHOM
II0/IKOKHOM BBEJ[EHHH KphicaM B Kojmdectse 1 Mr mMEJymupoBana pas-
puTHE capKoMm y Bcex Beukmpmmx semsorHbix [Dickens F., Jones H.,
1961]. AmpTEMnKpoOHbIe, IUTOTOKCHIECKHE M MYTAreHHLIE CBOMCTBa
GeHHIMILIOBON KUCIOTH BHIpaKeHbsl ciabee, YeM y maTyJaumHa. Beejie-
HHe MHKOTOKCHHA OepeMEeHHBIM MbIIIAM TPHBOAMIO K YBEIWIOHHIO
upeHaTaJbHON cMepTHOCTE miofos U mx pesopbumm [Wilson D., 1976;
Hayes A., Hood R., 1978].

IIpn mayuenmm meraGommsma '4[Cl-meHHImIIOBO KACIOTH y MBI-
mweit OpuIo moxasamo, 4To mepsbie 30 MWH mocie BHYTPUOPIOMIHHHOTO
BBEJIEHHS TOKCHHA 459, BBeIeHHOr0 KOJHYECTBA JIOKAIN3YETCHA B iKe-
IYHOYHO-KUIIeTHOM TpakTe. J{ak npu BHyTpUOPIOIITHHOM, TaK X BHYT-
PUBEHHOM BBEJEHUU MAaKCHMAJIBHBI YPOBEHL pPaJMOAKTUBHOCTHE BEI-
ABIANM B TOYKAaX, NeYeHM, JErKAX, CejJeseHKe M cepime. AHamm3
BHYTPHKIETOIHOTO pPaclpeieleHns MeHANIIIOBO KHCIOTH B HeYeHH
I moukax mokasan, 4ro B mepssie 20 mmm 859, MeTKm KOHIEHTPHDY-
erca B naTosone, 8% — B axpax, 3—6% — B muxpocomax m 1—2% —
B8 MUTOXOHApPUAX. Bojbmras wacrs TOKCHHA BEHIIIANIACH W3 OPTaHH3-
ma ¢ Mouoii: 609% mpum sEyrpubplommanoM T 90Y npm BHYTpHBEeHHOM
peefennm. Oxono 2,59% segenanocs ¢ xamom u 0,35% — s suge CO;.

16 Saxas Ne 599 241



Ilpn arom GBuro ycramosmeno, uro Gomee 909, MeraGomurop meHH-
IJUUIOBOM KUCJIOTHI, ONpe/jelAeMbIX B MOYe, ABIAITCA KOHBIOTATAMA
¢ SH-rryrarmonom u nucrennoM, a 10% — ¢ rIoKypoHOBOI KMCIOTO!M
{Chan P., Hayes A., 1981a, b; Chan P. et al., 1982, 1984]. P. Chan
a coanr. (1980a, b; 1982) prsemanm, uTo mpefBapETENbHOE BREICHUS
MBIIIAM WHIYKTOPOB MHKPOCOMHEIX MOHOOKcHreHas (demobapburana
u 20-MeTHIXOJAHTPEHA) BHAYATENLHO YCHIHBAET TOKCHIECKOE JeiicT-
BHe NeHMIIUIOBOIl KHCIOTH, B TO BpeMf KaK BBeJieHHe HHIEOHTOpA
monookcurenas (SKF-525A) compoBoskjiaercs cHUKeHHEM TOKCHIHO-
¢, Ecrs Bce oCHOBaHHA I0JAaraTh, 9YTO B II€YEHH NPH YIACTHH MHK-
pocoMHEIX (epMEHTOB NEHUIHIOBAA KHCIOTA MOMKeT HOJBEPraThCs
YanTusamum ¢ o0pasoBaHmeM SHOKCH/A, CH0COOHOI0 B3aMMOJIeiCTBOBATE
¢ Marpomoyeryramu Kiaerkn, IlpeasapmrensHoe BBefleHHe KABOTHBIM
nucremna — npefurecrsennuka  SH-royrarmona — oKashBaz0 BHIpa-
YReHHOe 3alATHOEe JIeiiCTBHe MPH OCTPOM OTPABICHHN TIeHUIMIIIOBOII
KICJIOTOM, B TO BPeM#A KaK BBeJIOHHe JMOTHIMaNeaTa (pesko CHHKAIO-
ntero yposenn SH-rayrarmona p mevenw) B3HAYATENBHO NIOBHIIIANO
Toremunoers, B oonpirax in vitro 0puro moxasamo, UTO NEHNIUIIOBAA
xueaora cnocobua msammojeiicTsoBatk ¢ SH-riyrammbmom kKak dep-
MEHTHBIM, Tak ¥ He()ePMEHTHEIM IyTeM. OTH JaHHBE MOTYT CIYIKATH
JOKa3aTeJbCTBOM B IICHB3Y BO3MOJKHOM DONH Hporecca KOHBIOTAIAH
MeHHIIIOBON Kucaorsl m ee Mmerabonmros ¢ SH-rayrarmomom Kak
OIHOT0 W3 IyTeil JIeTOKCHKALMA HTOT0 MUKOTOKCHHA B OpraHmaMe.
BroxmMnyeckue MeXammaMpl [eiicTBEA MEHANWLIOBON KUCIOTH
waydyensl Hepocrarouno. Cymramr, 9T0 KaKk W NATYJHH, OHA MOKET
nofasaare cunres JIHK, PHH m 6enxa B xuerxax. Hecommenmo
TaKke, UTO CIOCOOHOCTH NEHWIIIIIOBOM KHCIOTH AKTHBHO B3amMO-
aeiictBoBarh ¢ Sll-rpynmavm m csoGomapimm NHo-rpynmamm amMmeO-
LIHCIOT MMeeT HeMAaJOBaJKHOe 3HAUYeHWe B IIPOABICHHM ee OHOJormde-
croit akruuoctm [Kawasaki 1. et al.,, 1972; Ciegler A. et al., 1972;
Chan P., Hayes A., 1980a].

MHUKOTOKCHHBI PENICILLIUM VIRIDICATUM

ITo nammeim A. Pohland m P. Mislivec (1976), Penicillium viri-
dicatum sBiagercs opumM u3 mamboiee gacto OOHAPY/RUBAEMBIX BHU-
nos Penicillium, mopamalommx nuimieBsle TPOAYKTEI M KOpMa Ipu
xpamennu. [loxkasama srmosormueckass poms P. viridicatum B mexo-
TOPHIX CIYIAAX AJTUMEHTAPHBIX TOKCHKO30B ¥ CEIbCKOXO3SHCTBOHHEIX
skmporasix [Stack M. et al., 1977; Leistner L., 1983]. 3acnymusaer
sEaManna (BakT CYyLeCTBOBAHMA pPAs3IMYmii B TOKCHISCKAX CBOUCTBAX
u npodmie TPOAYIEPYEMBIX MEKOTOKCHHOB MEK/ly OT[eJIbHLIME IITaM-
mamu P. viridicatum. Hampumep, mrammer, Beijienenusie B [lannm us
KOPMOB, BHI3BIBAION[UX passuTHe HedpomaTHm y CBHHeH, NPOJYIH-
poBaNE HApAAY ¢ UMTPHHMHOM, oxparokcmmamu A m B m masexenyio
BIICIIOTY.

[fasenenas rumcaora (CoHyO4) xopomo m3BecTHA Kak Jie-
MEHepasmayomumit anTuammmenrapusii ¢axrop [IToxpomexmit A. A.,
1979]. B xumeunuke oma crooco0Ha 00pasoBHIBATE INPAKTHIECKH
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1OPACTBOPEMBIE B BOJE COJM KaJBIMS M T€M CAMLIM HAPYIIATL yCBOe-
nue Kajpiusa opranuamoMm. Vmenwo peaxmus cpsanipammsg Ca?t nemcar
B OCHOBE MEXaHH3Ma TOKCHYECKOTO JIeHCTBYS  I(ARGIOBOIT  KHe-
sorsl, OnEcaHBl caydad OTPABIEHHS JIOJEH M JKABOTHLIX IpPH YIOT-
pebienum Kak caMmoil IfaBejieBOMl KHCIOTHI, TaKk M MPOAYKTOB, COMEp-
JRAIMUIX ee B BHICOKHX KoHmemTpanusx. CmeprenabHas ONHOKpATHASM
f03a s denoBexa Haxomgures B mpemernax 9—150 r. Ilasenenyio
KHCJIOTY MOTyT UPOAYNHpoBaTh Tarxke P. oxalicum, P. expansum,
P. chrysogenum u zip. [Pohland A., Mislivec P., 1976]. s

Hexoropsie mrammer P. viridicatum spiasioress npojyueaTaMi me-
HANIIOBOM ® MUKO(DEHOMOBOI KHCJIOT, a TAKMe TPH3eodyirnh-
B M Ha — Magorokcmunoro coepmuenns (LDgy pus mormeir npn npe-
neEEm BHYTPH coctrasiasger 400 mr/wr), obunajaomero cBoiCTBAMI Af-
TubHOTHKA ¥ Kamueporemmoil aktmsHOCTHIO [Pohland A., Mislivee P.,
19761.

K sBoicokoToxemynsiM Merabommram P. viridicatum ormocurest
BEPHAMKATYMTOKCHH, cocoOHBIi H30HpaTeJIbHO mOpakaTh cep-
neunyio Muimny; LDso Zus Mblme#t npm BHYTPHODIOIIHMHHOM BBeie-

BrpuansarymToncuH

mum cocrasiaser Bcero 2,8 mr ma 1 Kr maccs rtema [Hutchison R.
et al., 1973; Kabuto C. et al., 1976].

Ilrammur P. viridicatum, ssienrennse B mrare Uugmana (CITA),
2HAYATENHHO OTIMYATNCH II0 TOKCHT@HHBIM CBOICTBAM OT INTAMMOB,
shIfleeHHEX B Jlapum, W He CHHTESHpPOBANH NHUTPHHEH HIA 0Xpa-
TOKCHHBI, a TaKk/me jApyrue wussecTHrie MukorTokcmmnt [Carlton W.
ot al., 1968]. M3 srax mraMmoB yIanoch BLIIENATh METMEHTHI, 00ia-
JalomEe BHIPAsKEHHLIMA TOKCHYECKHMH CBOMCTBAMHM: KCaHTOMET-
HEH, BHoMeuneun, a rarme pyopocyirsdun (CgooHs000), BHO-
nypoypun (CeoHz0y1) m wcamrosmpmpmraran (CosHzoOo) [Stock M.
ot al., 1977, 1979; Stock M., Mislivec P., 1978]. B ®PT' B osce n
AIMeHe, mopaskeHublx P. viridicatum wm sBMBIIEXCH npHIMHONE rHOe-
a4 KopoB, 6w obmapymsen Buomemnenn [Leistner L., 1983]. Marox-
CHKAU#s KCAHTOMErHWHOM M BHOMEJUIEMHOM y Ja00paTOPHBIX FRABOT-
IBIX XapaKkTepH3oBanach mopaskenmem meven:m u mouex [Carlton W.
et al., 1976; Robbers J. et al., 1978]. B omsirax in vitro Kcamromer-
HWH WHTEOEPOBAI TIPOIECC OKACIATENHHOT0 (POCHOPHINDOBAHAL B MH-
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Buomennenn

roxompusax nevennm kpeie [Ito Y. et al., 1973; Kawai K. et al.,
1983]. Ilpm pnaTeNbHOM CKAPMIMBAHUE KCAHTOMETHHHIPOXYIEDYIO-
nieit Kyaerypst P. viridicatum y wmenmeit passmBamucs ajeHOMBI B
ajleHoRapuuHOMEL terknx [Zwicker G. et al., 1973]. Onmaxo Bmocne[-
creum K. Kawai n coasr. (1983) me moprsepiummm manmama Kamme-
POTeHHBIX CBOMCTB y 9TOr0 MHKOTOKCHHA B ONEITAX HA MBIIIAX. 3a-
CIY’RUBAIOT BHUMAHHA JAHHLIE 0 HPOAYIHEPOBAHAN KCAHTOMETHUHA W
sUOMeJIenHa HeKoTophiME mraMmamu P. eyclopium m A. ochraceus —
BuUjlaMi TpuGoB, 00HTHO 00HAPY/KABAEMBIX B KOPMAxX, KOTODHE BEI3HI-
paloT medponaTHio y cemmeit m gomameit mruisr [Robbers J. et al.,
1978; Hald B. et al., 1983].

PYBPATOKCHHBI

Py6paroxcuust A m B ABIAI0OTCA BTOPHIHEIMA MeTAOOIATAME IBYX
RHIOB MHKpockonmueckmx rpubos — P. rubrum m P. purpurogenum.
Buepssie arm muroroxcmmsl seijenman R. Townsend m coast. B
1966 r. ma Ryabrypst P. rubrum, ¢ gem m CBA3aHO IpPOHCXOMEIACHEE
nx waspanua. Ilospee OLUIE YyCTAHOBIEHHI WX CTPYKTYpa M U3YICHEI
(pmzuro-xammueckme ceoitcrsa [Moss M., 1971]. Toura nnasienus
pybparorcmros A m B — coorsercrsenno 210°—214°C n 168—
170 °C, MaxcHMyMBI IIOTJIONIEHMS B YILTPa(HOIETOBOM CBETE — IIpPH
252 mm mus pybparoxcmma A m mpm 251 mmM mus py6paroxcmma B.
Py6paroxcuu B mmeer B cBoeit CTPYKType /Be AHIMJPW/HbIe TPYIIIEL,
a B pyOparoxcuue A ofHA W3 HEX BOCCTAHOBJIEHA.

Cmnres pyOparoxcmmos pasimuubiMm mraMMaMu P. rubrum ma
upHEpojHEIX cybcTparax Guir MaxcmMambHbeiM npu 28—32°C. B cme-
UTAHHBIX KyJabTypax m3 2—5 mraMmos P. rubrum yposers TOKcCHHO-
o0pa3oBaBusa ObLI BHAYMTEILHO HWKE, 9eM B MHAUBH/YAIBHBIX KYiIb-
rypax [Emeh C., Marth E., 1976, 1977].
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PyGparoxcun B spaunrensno Gosee TOKCHYEH, BCIEJICTBHE Yero
u Boaee mayueH, yem pyOparoxcuu A. Y pyOparoxcuma B obmapy:xe-
OBl BEIPRJKEHHBIE TearoTokcmieckne, HMOPHOTOKCHIECKEE, TePaTOreH-
e m Myraressie cpoiicrBa [Newberne P., 1974; Hayes A., 1977;
ITayes A., Fedorowski T., 1982]. Ocrpsiit TOKCHKO3, BHIBBAHHBIN HTHM
TOKCHHOM, y PABIMYHEIX BUJ{0B KHBOTHBIX XapaKTEPUBYETCsS IIOJIHO-
RPOBHEM, TeMOpPPArdgMA U HEeKPO3aMH IIeYeHH, CEe3eHKH W B MEHb-
et cTenmeHn — IMOYeK. Y KOIIEK, KPOMe HTOT0, BEIABIAIOT TeMOPPATHn
B amparnueckux ysaax m acuur [Wogan G. et al., 1971]. O6pamaer
ga cebs pumMmannme (axr o0HAPYIKEHHS TeMOPPArmuecKOro CHHIpPOMA
¥ JoMainiHeil OTHIL! MPH BCOBIITKE MUKOTOKCHKO3a, CBA3AHHOTO C TIO-
pakenmem Kopmos P. rubrum m P. purpurogenum [Newberne P.,
1974]. LDso pyGparokcuaa B mpm ero BuyTpMOpPIOIINHHOM BBe/IeHAN
8 TIponmmIeHrIMKoxe cocraBisier: s Kpwic — 0,36 mr ma 1 ®r Maccsr
Tesa, jusa Mbiunei — 2,6, s mopekux csmuok — 0,48, mua romer —
1—1,5, poa cobar — Goxee 0,5 m s npumsaT — Gosee 4 Mr/Kr, IMG-
PUOTOKCHYECKOe U Teparorennoe jeiicrsme pybparokcmma B meomHO-
®paTHO TOjTBep:KAeH0 B ombrrax ma Memmax. Cpepm amomanmit pas-
BUTHA y ILIOJOB 1peodiajlaill MO3TOBHIE TIPHUKA, BOJAHKA TOJOBHOTO
wosra, ruupouedpos [Koshakji R. et al., 1973; Evans M., Harbi-
son R., 1977]. He ypnamochr ofmapy/KaTh KaHIEPOTeHHON AKTUBHOCTI
9I0T0 TOKCHHA B ONBITAX TPH JUIATEJHHOM BHYTPIREIYAOTHOM €ro
BBe/leHNH KpbicaM B cymmapuoit jose mo 616 mr [Wogan G. et al.,
1971]. BrIcoKoii YyBCTBUTENLHOCTHIO K TOKCHUECKOMY JeHCTBUIO pyo-
parokcwna B ornmualores mpocreiiiime, B gwacrmocrm Tetrahymena
pyriformis, poct KoTOpOIl WOMABIsICST TPH KOHIEHTPAUMH TOKCHHA,
pasroit 25 mxr/ma [Hayes A., 1977].

Ilpm payrpudpomurnom peefennn 4[Cl-pyGparokcmna B mpmram
7 Kphicam 3a 24 u m3 oprammsma smBopmiock 40—509 mexonxmoro
wommuecTsa ToKcnna, m3 Koropeix 30—35% — B Buge CO, 6—9% —
£ MOUOil M HesHauHMTEeNbHBIE Koamuecrsa — ¢ Raxom [Hayes A., 1977].
[To pagasm P. Unger m A. Hayes (1978), mocie ojffHOKpaTHOTO BBe-
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aenms "[C]-pybparoxcnra B kpsicam sa 7 jgmeit 9KCKpeTHpOBanoch
0 819% roxcmma: 42% — ¢ mowoit m 39% — ¢ xamom. Uepes 1 u
110ciIe BBEJEHMA MEUYEHOT0 TOKCMHA MaKCHMAJBHBIL YPOBeHbL PajHoaK-
THBHOCTH Ha0mOfaj@ B TeYeHH W MOYKAX. B medeHn B mepsbie
30 MuH Bce BRIABIsEMOE KOJNMYECTBO TOKCHHA OBLIO JOKAJM30BAHO B
ATO30JIe, Yepes 2 U BO3PACTAT YPOBeHbL PAJHOAKTHBHOCTA B MHTO-
XOHJpHAX, a uepe3 24 4 B MuToXoHJApHaAx ompejpeasian 14%, B Mux-
pocomax — 4—10% m B murosome — 809 wmerkm. B omerrax in vitro
OBLIO TMOKa3aHo, 4To 3a MerafoaMuecKme NpPeBpaIieHHs pyOpaTOKCH-
na B B mewenm orperciBenHHBI raBHEIM 00pazoM depMEeRTH ITATO30I,
gpu yuyacTHH KOTOPHIX 00pasyloTcs BOJOPACTBOPUMEIE NPOM3BOJHBIO
sumrorokcmua [Unger P. et al., 1979].

IKcnmepuMenTaMu in vivo m in vitro jokasamo, 9ro pybparoxcmn B
mapymaer TpaHcmopt dierkTpoHoB B myakre 111 jpixarensHoit menm
smroxonnpuit [Hayes A., 1976; Phillips T., Hayes A., 1979]. Om
rarme mojftasiaaer akrupnocrn AT®Masz p METOXOHAPUAX, MEKPOCOMAX
H CHHAUTOCOMAX, BHIICJNEIHLIX M3 TOYeK M TKAHMK TOJOBHOTO MO3Tra
seimeii [Desaiah D. et al., 1977]. IIpegnonarator, uT0 ompeeIeHHEYI0
POIL B MEXaHW3Me JIeHCTBHs HTOr0 TOKCHHA HIpaeT ero CmocoOHOCTH
gofapysars cunres Oexaxa. Ilpm mmrokcmkanmm pydpaToOKCHHOM B IIe-
qenn 00Hapy/RUBAIOT BHIPAKEHHYI0, HO 00pATHMYIO [|e3arperanuio mo-
JWCOM W YMeHBIIEHWe cofep/Rampusa Oeaka. B omerrax in vitro om
nofasnan srmovenne '4[Cl-neiinmua » Genxm [Hayes A., 1977; Si-
raj M., Hayes A., 1979]. Jlorasama cmocobmocrs pybparoxcmea B
ceaspiBarhea ¢ JHK w PHHK, axrmemo 0o06pasoBeiBaTh aJgyKTH G
maKpocoMamn meven:m kpsic [Watson S., Hayes A., 1981]. B ounstrax
in vivo m in vitro pybparoxcun B Bri3piBaer 3HAUMTENBHOE YMEHBIIE-
nme cofiepsrarns SH-rmyratmoma m umroxpoma P-450 B mewenm,
a TaKkke IWOJABIAeT AKTHBHOCTH MHKDOCOMHBIX MOHOOKCUTEHAS R
NADPH-sasucumsix pmermmporernas [Siraj M., Hayes A., 1980; Wat-
son S., Hayes A., 1982]. Ilpexsapurensnoe BBeJleHne KABOTHEIM ge-
nobapbnrana, nuecrenna u SH-rayratmona cCHE’KaeT TOKCHYEeCKoe Heii-
crBue pyOpatokcnua B, B To Bpemsa Kar BBeienme 20-mermaxomraHTpe-
na, SKF-525 A u jwdsTmnManeara YCHIMBAET TOKCATHOCTH, OTH
PesyJbTaTHL IO3BOJAIOT CHENATh BHEIBOJ O TOM, 4T0 (DEpPMEHTHEBI® CHC-
TeMBI MHKDOCOM, cBAsaHHBEIe ¢ nETOXpoMom P-450, ywacrsyior B 06-
pasoBaHUN MeHee TOKCHIHBIX MeTaboauToB pybparoxcmua B, T. e. or-
BETCTBEHHEL 3a €ro jeToKcmeanuio B nedennm. MDepMenTr, CBABAHHLIE G
nuroxpomom P-448, KaranmsEpYOT peaknEH AKTHBAIMM BTOT0 TOKCH-
Ha, T. €. CTHMYyJEpyioT obpasosamme Gojee TOKCHYHBIX MeTAOQIHETOB.
Bamuywo pons B feroxkcuranmm pyOparoxcmra B B mevemm mrpaior,
HO-BUIAMOMY, peaxuuy ero Komsbioranma ¢ SH-rryrarmonom.

Toxcnueckue cpoitcTsa pyOpaToxcuEa B B cymiecTBeHHON CTemeHH
00yCIIOBIGHEI HAIUIAEM B €ro CTPYKTYpe 0,B-HeHACHIIIEHHOTO JAKTO-
HOBOTO Koibma, Ero rEipupoBammHOe NMpPOM3BOAHOE He obmasaer sMmO-
PHOTOKCHTIECKAMY, TePATOTCHHEIMA M MyTareHHBIME cBoiicteamm [Wat-
son S., Hayes A., 19811.

Xors pyoparokcur B me Gpur oGmapysken B Kadecrse IPHPOJHOTO
BarpASHATENS NHLIEBEX IPOJYKTOB, X0 MPOAYIeHTE TaCcTO MOPaKaioT
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pasinunsie 3epHOBHIE, GoboBble, apaxme, cemena 1OJCONNETITHKA,
a raxike KomMOuKropma. OnMCAHBI CIyYanm aXuMEHTAPHKIY TOKCHKO30B Y
CBUHEIH, KPYIHOTO POraTroro CKOTa M JIOMAIIHEN NTHIL, CHABANILIO
¢ ynorpeGienmem Kopmos, sapamenunix P. rubrum [Hayes A., Ie-
dorowski T., 1982].

ITHRJIOIIMA30HOBA ST KMCJIOTA

IuknonmasonmoBas Kmcxora Buepshie OhLTa BLIGNEHA W3 pasimi-
upix mrammos P, cyclopium, momyuwenmunix  ua  IOAP  [lol-
zapfel C., 1968]. Tlosmuee Gnuto MOKABaNO, MTO OHA ABIAETCH TaKIKe
meraGommrom P. camemberti, mCrons3yeMoM 1pu MATOTOBICHNH CHI-
poB, 1 HeKoTophix mramMmoB A. versicolor m A. flavus, nuijenenunix
m3 sepua u RuBOTHBIX TRameir [Ohmono S. et al., 1973; Purchase 1.,
1974; Schoch U. et al., 1983]. U. Schoch u coasr. (1983) n L. Leist-
ner (1983) memmBEnM, uTo BCe M3ydemHbIe mTaMMiBr P. camemberti
UpH KyJTbTHBHPOBAHMM HA NOJYCHHTETHYECKOH Cpejie MOTyT Tpojy-
UMpOBaTh IHKIONNABOHOBYI0 Kmeaory. Ilokasamo, 4ro m MuOrme
mramMer A. flavus (28 u3 54) sBasioTCs DPORYHEHTAME TOr0 MHKO-
TOKCHHA.

LlMKnOﬂHaGOHOBBN wucnoTa

I{uKaonnazoHOBAas KHWCAOTA MMEeT TOUYKY IUIABIeHUT 245—246 °C
@ TPU MaKCHMyMa TONIOMeHHs B yiabrpadmornere — npa 22?, 253 m
984 mm. Oma o0majiaer CHMJILHBIMH HEIPOTOKCHYSCKHIME CBOUCTBAMM.
I{ ee jeiicTBMIO YYBCTBUTEIBHLI KDPHICHI, MBIIM, IBIUIATA U TeJATA
(Purchase 1., 1974; Steyn P., Jemmali M., 1977; Dorner J. et al,
1983]. Ilpn puyTpuOPIONIMIHOM BBEJIHAN KpPHICAM 9TOTO MHKOTOKCH-
ga B jose Oomee 8 mMr ma 1 Kr Macchl Tela CHMITOMBI IOPaKeHHA
[IHC posmmkaror wepes 5—10 mmm, a cmyers 2 9 JRMBOTHBI® IOTH-
daror. LDso s Kpsic Ipu BEYTPHOPIOIIHHHOM BBEJIEHUM COCTABIACT
2,3 mr/kr, a TpH BBeJIeHMN BEYTPS — 36 MI/Kr sis camios u 63 Mr/kr
s camok. Yepes 8—16 7 mocue BBe/leHMs TOKCHHA KPBICAM BHYTPD
# TeUeHW, MOYKAX, TOJUKEIYOTHOH Kejdese M CepHeTHON Mbmmme 00-
qapY/REBAIOT ¢IMHAUHEIe HEKPO3HI; PA3BHBAETCA aTPOQMs CONe3eHKMH.
Y rTenst, MONYYABIIAX KOPM, BarpASHEHHBIH B MPUPOJHLIX yCIOBHAX
AMKIONEA30HOBOM KUCIOTOM, HAONIONANA ATAKCHIO, MBINICYHBIM TPE-
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MOp, CYJ/IOPOTH, 3aKaHYHMBAIOMIAECH TMOENLI0. ¥ IBIIIAT, TOSYIABIIAR
¢ KopMOM 9drtor ToKcmn B Kojmdecrse Oomee 10 mr ma 1 xr Kopwma,
o0Hapy/RUBaJIH HEKPO3BL B IIEYEHH M CeJe3eHKe, I'MNOePILIASHIO HIIH-
Tenus camameroir obosoukm mpemmesynka [Dorner J. et al.,, 19831,
W. Gibel m coasr. (1971) npm usyyenum CBOWCTB IeHHIEII, WHC-
NOMBL3YeMBIX B CLIPOJEJINNA, ycTanosmad, yro P. camemberti xax nmpm
IIOJKOKHOM BBeJIeHUM, TAK I IIPH BBeJIeHAH BHYTPH KpHICAM HHIIY-
[HEPYIOT 3JI0KAYECTBEHHEBIE OITYXOJIH.,

Kax upmpopusiit sarpasHuTeNs NEKIONHA30HOBAA KECJIOTA O0HA-
pys#ena B Kyrypyse (mo 10 mr/kr), mpmdaem Bmecre ¢ admaToxcm-
oM By (0,05—2 wmr/xr) [Gallagher R. et al., 1978], B apaxmce
(0,032—6,52 mr/kr) m Takske opmoBpeMenHO ¢ aduarorcmEoM B
|Lansden J., Davidson J., 1983]. U. Schoch u coasr. (1983) mrianm-
4 MUKIONMA30HOBYIO KHCIOTY B chipax: B 2 m3 9 06pasios cheipa
#3 Opamnun (0,25—0,37 mr/kr) u B ofHom u3 5 o0paamnos chipa u3
seitmapun (0,08 mr/kr).

MUKOTOKCAHBI PENICILLIUM ROQUEFORTI

P. roqueforti, muporo HmCmoNb3yeMEli B IMHINEBOH IPOMBIILIEHHO-
CTH 1pH UBrOTOBJIEHUM ONPEJENeHHBIX COPTOB CHIpa, OKA3ANCA IIPO-
1YUEHTOM HEeKOTOPHIX BHICOKOTOKCHYHBIX MerabonuroB: PR-rokcumma,
porgoprana, mzodymuraxsasura A, spemodopruros A, B, C m D,
marogeHonoBoit KHCHOTHI ® Oorpmopumiofmra [Wei R.-D. et al.,
1973; Scott P. et al., 1976; Moreau S. et al., 1976, 1977; Schoch U.
et al., 1983]. Hexoropsie mrammer P. roqueforti moryr mpomymmpo-
Karh NMATYJWH W NeHHIIIOBYI0O RKHCIOTY. TOKCHTeHHBIE INTAMME}
»10r0 BHJa TpEOOB OLIIW BHIIENIEHBI W3 CHIPOB, JUKeMa, MAca, AIMEHS
1 KOpPMOB, OBIBIINX NpPHYAHON AJAMEHTADHBIX MHAKOTOKCHKO30B ¥
ceabcKoxosaiicrBenHbIX skmBoTHEIX [Still P. et al., 1972; Scott P.
et al., 1977; Polonelli L. et al., 1978; Vesely D. et al., 1981].
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PR—T1OHCHH

Ilpun wynsrmsupoparmm P. roqueforti ma momycumTermueckoin cpe-
7e MaKCHMaubHOe KojamuecTBO PR-TOKCHHA CHHTE3MPOBANIOCH PR
24—27°C, pordopruua — npu 25 °C, a msofymurakiasmaa A — upn
15°C. S. Moreau u coasr. (1980) moxasanum, uro HpEMODOPTHHEL 5B~
mwsoress mpefmrectsennpkamMu PR-rokemma B mpomecce ero GmocmETe-
3a: apemogpoprur B—>-apemodoprmrn A—-spemodoprur C, KOTOpPHIA
mpespamiaerca oo B apemodoprau D, aubo PR-roxcma.
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ITo cpoeit crpyxrype PR-1oXemm spagercs mepnenoniom, k-
FUBHOCTH KOTOPOT0 B 3HAUYHTENLHON CTEHEHN engsana ¢ HAIHINeM
ampperuauoit rpynnsr [Wei R.-D. et al., 1975; Moulé Y. et al., 1977,
Moreau S. et al., 1980]. Ocrpoe Toxcmueckoe jeiicrsume PR-roxcmna
y 1af0paTopHBIX JKMBOTHBIX XapaKTepPHU3YeTCs HapyIIeHueM KOOp/iu-
HAIMT JBUKeHMIT, BANGIMA HapajIniaMy, HapyIueHHeM JLIXanns; y Ko-
ieR HAOIIOAIOTCSA CHIZKeHNe apTepHaibHoro JAaBIEHVs, APUTMIN, Bi-
MeJIeHHe JIBIXaHUSg, ¥ NOTHOIIMX RUBOTHBEIX O0HADY/KHBAIOT ACIAT,
OTeR JIerKHX, MO3TA H IOYEK, BAKYOJBHYIO JIereHepaI(uio remnaTolinTos.
B xposu cHmkaercsa cofepyRamme Oesika, BO3PAcTaoT YMcio opmen-
HHIX DJIEMEHTOB, YPOBEHbL TeMOMIoOMHa, XOJecTepuaa W AKTUBIOCTE
mexounoit poeharassr [Wei R.-D. et al., 1973; Polonelli L. et al.,
1978; Chen F.-C. et al., 1982]. LDsp PR-roxcmma jyisn Kpnic: npi
vuyTpubplomunnom seefenun cocraBmwsger 11,6 mMr ma 1 xr macent
1ena, UpH BHYTPHBEHHOM BBejeHHNM — 8,2 MI/Kr, a upu BBEJCHUH
sHYTpb — 115 Mr/kr; pas meimeit — 5,8 Mr/kr npE BHYTPHOPIOIINH-
wom seefenuu [Chen F.-C. et al., 1982]. Ero Toxcmueckoe peicrue
ua Kypunsie asmOpuonsr mpossisercs npu rommenrpamum 0,01 Mxr
ua sio [Vesely D. et al., 1981]. B ryabrype KieTok meYend KPBICH
PR-tokenn B xommemrpanuu seero 10~ M prissisan mmKHO3 sfep,
BAKyoaM3almio muromrasmul, a B Kommenrpammm 10~* M — rmbens
wrerok [Aujard C. et al., 1979]. Vmerorcs jannasie 0 KaHIEPOTSHHOM
neiicrenn PR-roxcmua. 3imoxavecTBennsie omyxoimun Obum ofmapyike-
et y 2 ma 10 Kppic, monydYaBIIEX B TEYeHHE O2 JHEH TOKCHH C
muteeBoit Bofoit (2 mr ma 100 mx). Ilpm atom y ojamoro camma Ha
44941 nens paspmBajach INIOCKOKIETOYHAsI SIUTEINOMA, & y CAMKH
1a 551-it memp — caproma matkm [Polonelli L. et al., 1982].

MeraGonuam PR-rorcmua mayden maso. Ipenmomaraior, 4ro B Ie-
YeHN OH TOJ(BePraeTcsi J[eTOKCUKAIMH TPH yJaCTHH MHKPOCOMHOIT
O-neanermiasst ¢ obpasopanuem PR-toxcmma-cmmupra, KOTOpPHIT npd
vuacrun NADPI-zapucumoit pejiyKTassl IUTO30J: IIpeBpaiaeTcsa B
apemooprun C-cnupr (cxema 20). PR-roxcmm Moser rTarske HeNO-
cpejicTserno npeppamarbea B opemodoprun C (mpu yJacTmm ITO-
{IA3MATHIeCRON Pe/IyKTassl), KOTOPHIL B CBOIO OYepe/lh IOJIBepraercs
O-neanermamposanmio ¢ obpasopanmem spemodopruna C-cumpra [Ca-
san M. et al., 1977]. Caejxyer ormerurs, yro obpasytomuiics PR-Tok-
cmp-cnupr Menee Toxemuen, vem PR-rowemm, a spemogoprma C m
apemooprun C-ciupr BooOIIe He IPOABIAIN KaKOH-TH00 TOKCHIHO-
¢TH npu Bejennu Kpsicam B jose 00 mr/kr. Ilpm arom TombKO 2pe-
modoprur C m ero cnmpropas gopma Moram o0pasoBHBATH in Vitro
KOHBIOTATH ¢ Ta0Kyponosoit kuciaoroir [Cacan M. et al., 1978].

In vivo m in vitro mowasamo, uro PR-roxcnmn murnGmpyer CmHTe3
LyKJIemHOBRIX Kucjor m Genka [Moulé Y. et al., 1976, 1977, 1980;
Aujard C. et al, 1977]. In vitro TOKCHH AKTWBHO CBA3BLIBAGTCA C
JIHE, PHEK u B mennmeii cremenu ¢ Oexxavu. Om magynmpyer 06-
pasopanne B xpomarnme Kommiercos Oesox — JIHK, B xoroprix amp-
rerujnas rpymnna PR-Tokenmna BHIDOJTHSET POJIbh METHIEHOBBIX MOCTH-
o [Moulé Y. et al., 1980]. B ompirax ¢ H30JMPOBAaHHBIMH SpaMu
@ LOJMCOMaMM M3 IleUeHn Kphic 1nokasano, uro PR-Tokcum mojasiser
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Cxema 20.
Iyrn mMerabonmsma PR-TokcHEHA.
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HHANAANAI0 TPAHCKPHNIME W HIOHTAINI0 TONMHYKIEOTHIHON [end,
a rake murubupyer npomnece rpamciaamuu [Moulé Y. et al.,, 1976,
1977]. Tlox neiicTBmeM 9TOr0 TOKCHHA 3HAYMTETBHO CHEKAIOTCA b~
¥aTeJbHBI KOHTPOIH H IIPOIECCH OKHCIHTENbHOTo (ocdopmimposa-
HHS B MHATOXOHJPUAX [€YeHHM KpHIC, UTO, BEPOATHO, CBA3AHO C €ro
MOBPEKTAIONIAM JieliCTBHEM HA MHTOXOHJAPHAIBHKE MeMODAaHE! B CYK-
nurar-nuroxpom C-pexyxrasusii xommrexke [Wei Y.-H. et al., 1984].

Pordoprum m maopymMuarakaasue A o XEMHIECKO
CTPYKType ABIAOTCs axkanomjamu, Pordoprmm obmajaer BHIpaskeH-
HBIMI He#poToKcniecKaMu cpoiicrsamu. LDso [ Mplileit mpa BHYT-
pubpiommuroM BBejlennn cocrasiser 15—20 mr ma 1 ®r maccsr Texa.
I'pn nose 50—100 mr/kr REBOTHBIE *BIANAIOT B NPOCTPANAI0 B THOHYT
B TeueHWe HecKombKmx 4dacos [Scott P. et al., 1976]. C momompio
TecTa JiiMca He Y[AJ0Ch BBIIBHTH MYTareHHON AKTHBHOCTH Yy pPOK-
doprana [Schoch U. et al., 1983]. B ormmume or pordoprura m30-
(ymurarraBuE A mpossiser craloBHIPAZKEHHYI0 GHOJOIHYECKYIO aK-
tuBHOCTE: LDsg s memmeit cocrasasier 340 mr/kr [Polonsky J. et al.,
1977]. O6a muxoroxcuua Obum oGHapysKeHEI B 0oOpasmax ceipa B Ka-
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1ajie # HeRoTopuix crpanax Lspons; poxdoprun n wonuvecrne 0,06~
(6,8 mr/wr, a maodymuraxmasnn A — o 4,7 me/ur [Scott P. et al,
1977]. G. Ware u coasr. (1980) obGmapystmun pordoprin no neex
12 mayuennbix mmm obpasmax roay0oro Cwipa, MAroTOBIEHIONO B
CHIA, B rommenrpanun 0,16—0,65 mr/kr, a Tawse Bo neex 13 usy-
qennsix ofpasyax pasmmamsix ceipos 3 [lamum, @panun, Wramnan
i Iseiiqapun 8 xosmuecrse 0,2—2,3 mr/xr [Schoch U. et al.,, 1983].
R. Cole u coapr. (1983) ommcanm cayuail orpapienus mojeii, Bui-
YBAHHOIOQ NHMBOM, M3 KOTOporo Onur muienen mramm P. crustosum,
HPOYIUPYIOMHiL pokopran, Haofymuraiasan A 1 GecTHRIaBIH.

Muxodenonosas xucaorTa obmagaer aurnOHOTHICCKOIT
AKTHBHOCTHIO IO OTHONIEHWIO K Oaxrepusm, MHKpPOMUIETaM W Bupy-
cam, Ona mpuMeHsercs B KIMHAKE JUIA JEUEHMS 11COPMA3A M HEKO-
TOPBIX 3J0KavyecTBeHHLIX HoBooOpasosanmit [Brewin T. et al., 1972;
Spatz S. et al.,, 1978]. Ee npopyuenramu mapsgy c¢ P. roqueforti
apisioress P, stoloniferum, P. brevi-compactum, P. bialowiesense n
P. viridicatum [Wilson B., 1971; Lafont P., Debeaupuis J., 1982].
LDso masa munmeit cocrasisier 550 Mr ma 1 Kr Maccsl Teia IpH BHYT-
pusernom ssefenun u 2500 Mr/kr mpu BeejeHumE BHYTpbL. [as Kpsic
1Dso mpu BBefiennnm puyTph cocrapisier 700 mr/kr, a npE BBeJeHHA
B fiose 30 Mr/Kr ABIeBUA HHTOKCHKAIMU Pa3BHBAIOTCS JIWINb CITYCTS
5—1T7 men n ;kuBornsie rHOHYT. Y 00€3bAH IPH BBEJEHAN DTOI0 MAKO-
TokcuHa B j103e 150 mr/kr wepes 2 mej passmsamach amemmsa. [l Ky-
punsix smMOpuonos LDsy cocrasisier 1 mur ma siimo [Lafont P. et al.,
1979al. lloayuensl jgammble 0 MyTareHHOH AKTHBHOCTH MHUKOQEHOIO0-
poit wmemorsr [Wehner F. et al., 1978]. B ocmose mexammsma ee
JEICTBUA, KaK IMOJAraior, JieRaT MHrHOMpOBAHNE CHNTE3a HYKIeHHO-
BHIX KHCJIOT, MOjapjieHue axkrtupHoctTd (hepMeHTOB OHOCHHTe3a IypH-
HOBBIX  mykieormiuos — IMP-mermpporemasst m  GMP-cmaterasst
[Sweeney M. et al., 1972]. Opnum u3 myTeil AeTOKCHKAIWE B IeYeHN
aprsaeTea obpasoBanne KOHBIOTATOB ¢ TIIOKYPOHOBOI Kucaoroit. Muko-
denonosas xuexora Oblita obHAPY/KeHA B HEKOTOPHIX 00pasmax CHIPOB,
BBATEIX U3 TOPropoit cetm, B Kommuecrse Gomee 10 Mr/kr, uTo mO3BO-
JIsieT OTHECTH ee K MWKOTOKCHHAM, IPeJCTaBisioNIuM ONacHOCTH JUIfA
spoposes yenosera [Lafont P. et al., 1979].

BorpuoAEm MO MH, BHEDBEE BHACIEHHBI M3 KYyJIBTYpPhH
Botryodiplodia theobeornae Pat., mpoxymupyercs m P. roqueforti
[Moreau S. et al., 1981; Schoch U. et al., 1983]. Ilo crpykrype aTOT
TOKCHH ABIAETCA 2-THIPOKCH-3-MeTII-4-aneTHarerparaApodypanom,
obrraiaer Myrarennoii akrusuocreio [Douce C. et al., 1982]. B xyus-
Type KIeTOR Miekonmraioiux om mofasiser cuareda PHH m Genka B
ronnenrparuu 10-6—10-5 M, a B xounenrpanun 3-10-5 M meobparu-
sto marubupyer caures JIHK [Moulé Y. et al., 1981].

TPEMOPTEHHBIE MAKOTOKCHHBI

I'pynny rak massBaeMbIx TpemopreHHbx Mukorokcmuos (TT'M)
COCTABIAT BTOPHYHBIE Merabonursr pasnmamsix Bujos Penicillium,
a Takme orjenvuerx BuaoB Aspergillus. 9rm merabommrsr m3bmpa-
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reapuo nopaskaor IITHC. BoasmuucerBo 3 HUX 00 XHEMHYECKOH CTPYK-
1ype OTHOCHTCS K MHIOJAM ¥ COJAePMUT OfuH mim Golee aTOMOB a30-
ra. VIMenHo »TOT mpH3HAK TONOKeH B OocHOBY mojpasiemenms TI'M
tia 3 rpymmel: A — ¢ OJIHEM aTOMOM a30Ta B MOJEKyje (OCHOBHBLI®
gpejicTaBuTe M — NeHATpeMsl); B — ¢ tpems (Beppykyaorem u ¢y~
smurpemoprussr) ; C— ¢ 4erTspbMs aToMaMu (TPHOTOKBUBANIMH M TPHII-
roxsupajon) [Ciegler A. et al., 1976]. Onmako B a1y Kuaccudpuranumio
e BRJIIOYEHBI HO3J[HEe OTKPAIThIe (HyMUraKIaBUHHBI ¢ JABYMS aTOMaMB
asoTa B MOJEKyJe, a TaKe (DYMUTOKCHHBI M TePPATPEMEI, He COMep-
mamme asor. OcumoBusie usmko-xmmmueckne cpoiicra TI'M cymmm-
puBansl B Tadur, 29.

Ocnopmsimu npepcrasurenaymun TI'M rpynnst A asasores me HH-
rpems A, B, G, D nu E. Ilenurpem A Gbu1 Bmepsble BHIleleH U3
AByx mrammos P. cyclopium, ofBapysKeHHBIX B KOPMax, KOTOPbLIE BbI-
3Banm orpapienme y oser; u gomayeir [Ciegler A. et al., 1976]. Bmo-
ciejierue OBUIO TOKABANO, UTO NPOJYLHEHTAMHE TTeHATPEMOB W B Iep-~
nyo ouepejn nennrtpema A smisnores raxyke P. palitans, P. crusto-
sum, P. puberulum, P. janthinellum, P. commune, BrijieqeHaEIe T2
PASIMIILIX KOPMOB, 3€PHOBBIX IPOAYKTOB, CEMAH XJOMTaTHAKA, HEKO-
TOPBIX HIEBBIX TPOAYRTOB, macTOMIHEIX Tpas @ moussl [Patterson D.
et al., 1979; Wagener R. et al., 1980; Kyriakidis N. et al., 1981;
Mantle P., Wertheim J., 1982]. Nmeerca coobmenme o6 oGmapy:xe-
[HE menuTpeMa A B chipe, BhI3BaBIIeM orpasienme y cobar [Arp L.,
Richard J., 1979]. B kamnudeckoit KapruHe 0CTPOro OTpaBIeHWs IIe-
LHTpeMaMB Hpeo0JajjaloT CHMOTOMEl IIOPA’KeHUs HEPBHON CHCTEMEI,,
Cpe/i KOTOPBIX IMOCTOAHHBIM M HAU00/€e PAHO BEIABISAEMBIM SBIAST-
¢d MBIIevHbl TpeMop. Munnmansuoe KoamdecTBo meHmTpeMa A, BB~
apiBalolliee TPeMOP y MBIIei, COCTABIAET NIPU BHYTPHOPOIIHHHOM:
peejienun 0,19 mr ma 1 Kr maccer Tesa, a y oBen UpH BHYTPEBEHHOM
enejennn — 0,02 mr/er [Sobotka T. et al., 1978; Penny R. et al.,
1979]. K meiiporoxcmdeckoMy JIeiiCTBHIO TeHHTPEMOB TYBCTBHTEIHHEN
MBUIIH, KPBICHI, KPOJMKH, MOPCKHAE CBUHKH, XOMAYKHE, cOOAKM, IIBIIIA-
Ta, KPYIMHBIA poratsii ckor, oBHbel ¥ Jomajnm. [lixs memmeir LDsy me-
marpemos A m B cocrasuser coorsercrsenno 1,05 m 5,84 wmr/kr.
Ilenmrpem C Manorokcmden. Y Mplmeir yiKe uepes 5 MuH moche
BHYTPUOPIOIINHHOIO BBEJeHUs memmTpemMa A B jose 2,5 Mr/Kr moss-
NAeTCSA TPeMOp, KOTOPHI IPOJ0IRaeTcs B TeIeHNe HeCKOJIHKHAX TacOR
Il IepPeXofuT B KIOHWYECKHIEe W TeTaHUYECKWe CYJA0pOrd, 3aKaHIdBa-
101ecss THOeIBI0 JRUBOTHBIX, Y BBHUKUBIIMX oco0eil B Teuenme 72 %
HOBTOPAIOTCSA IPHCTYHBl cyfopor. K XapakrepmsiM cmMITOMaMm cie-
ilyer orHecTH yvalleHme JBIXaHWA, CJIe30TeYeHHe, OTCYTCTBHE pOTO-
BUTHOTO pedhirekca, pacHImpeHUe 3pavkoB. B medenm Mpluieil mpe ocr-
pPOM W TIOJIOCTPOM OTPABJICHNH BHAYMTEIbHO CHUIKAETCH COMepIRaHme
JHEK, Bospacraer komieHTpanms IWMHIOB, B TO BpPeMs KaK ypOBOHE.
PHH u Geaxa me mamenserca. Y Kpeic memurpeM A B Toil e 03
NPABOJINT K Pa3BHTHIC TeHEPAIM30BAHHOIO TpPEMOpA, CIIACTAYIECKHX
apajnieif, HapyIIeHAI0 KOOD/AWHALNA JABIReHUil ([BI/KeHNe MO KpY-
1y). Y BBUKHBIINX JKUBOTHBIX B TeUeHHEe 2—3 HeJ| [BHKEHHA 0CTa-
mres 3arpynEenaniMm [Purchase 1., 1974; Norris P. et al., 1980].
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Y cobakx memmrpem A BBHI3HIBAET IeHEPANN30BAHHBIN MBIIIEYHEIH Tpe-
MOp, THIEPRUHEBNIO, aTaKCMIO, KIOHIIeCKAe CYHOpPOrd. Buuskyo Kim-
HUYECKYI0 KapTHHY HaOMOJaid W y APYrEX BHJOB JRHBOTHBIX (MOp-
cKox cBuHOK, Tenar) [Hayes A. et al., 1976; Arp L., Richard 7.,
1979, 1981].

H oroit ke rpynme A Gyner npaBHIBHBIM, HO-BHAMMOMY, OTHECTIH
SIHTATPEMBI, TACHAJMHNE ¥ TaKCHINH.

Aprmrpemsr A, B u C (cm. Tabx. 29) Obuin BHedeHn U3
wrammop P. janthinellum, BEIBRIBAIOIMEX TOKCHKOBHI Yy TPaBOSIHEIX
uBorEbix. [Ipnm amammse 21 msomsara P. janthinellum, primesmemmsix

¥ 13 mOYBEI W TPABAHOTO IOKpoBa, Oomee 50, oKasammch TOKCHATHHEL
vy, flarurpem B BRI3BiBaX Tpemop y Mbinieil npu BHYTPHOPIOIITHEOM
npefiernn B fo3e 0,2 mr ma 1 xr macesr rena [Gallagher R. et al.,
19801.

Tpemoprennoe jieiicTBue oOHAPY/KEHO y 14K CWJ X HA — METa-
Gosmara P. paxilli. Ero momnexyusipmas (opmyina CorHzgsNOs. Om oram-
qaeTes OTHOCHTeNLHO HUBKONW Tokcmunocrhio: LDsy jua Mpmmei —
450 mr/kr; EDgo, swispisaiomas Tpemop, 25 Mr/kr. Y osem Tpemop
passupaerca B redenne nepsuix 20 MHE mocie BHYTPUBEHHOIO BBEJe-
ung nakemimaa B jfode scero 0,043 mr/er [Steyn P., Jemmali M.,
1077; Gallagher R. et al., 1977].

Macmaanmmmu  (CsHzgNOs) — Tpemopren, mpojaymupyemsrii
‘Claviceps paspali. B oramyme ot Jpyrax MEKOTOKCHHOB 5TOi IDYIIIBI
“OH BBLI3BIBAET y JRMBOTHBIX CTPYKTYDPHBIE M3MEHEHUS B MO3JKeYKe, Io-
Jroaom m cumEHOM Mosre [Ciegler A. et al., 1976; Cole R. et al.,
19771.

K rpymme B TI'M ormocarcs muoabubie coefuaenus — Gymuarpe-
‘MOPTHHEI ¥ Beppykyioren. Beppyxyunoren (TR-1-mmroroxcmm)

Chlan
cHy

C=CHCH29
H (0]
'

o O H

H 2 4CH

N\ z 3
| =P sy

GH; CHg CHy CH,
dhymurpemopred A ) Beppyxynoren

Obll BHepBhle BBYyleNeH u3 Kyabrypsr P. verruculosum [Ciegler A.
et al.,, 1976]. Ilpogynenramu aABasiorcss Tarske P. piscarium, P. ca-
espitosus, P. piceum, P. nigricand (P. janczewskii), P. raistrickii,
P. janthinellum u P. simplicissimum, BhijiesleHEbIe U3 KOPMOB, TACT-
Oumueix tpas # moussl [Patterson D. et al., 1981; Mantle P., Wer-
theim J., 1982]. Beppykyioren obmxagaer BHIpasKeHHBIM TPeMOpreH-
ShIM JlelicTBHeM M BHI3BIBAET TPEMOP Yy OBEI M CBUHEl IpH BHYTpPHU-
mennoM spefiennn B jgo3e scero 0,005—0,015 mr/ur. Ypemmuenune 0350
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upuBopur K rubesm RuBoTHBIX. Jua memmeit LDgy npu suyrpuGpro-
IIAHEOM BBejeHHn cocrasBiser 2,4 mr ma 1 Kr maccnr Tenxa, a nupmw
rpefiennn BHYTPS — 126,7 mr/kr; EDso, BBIBBIBaIOIas TpeMop, pania
0,4 mr/er [Ciegler A. et al., 1976; Peterson D. et al., 1982]. ¥ xpuic
IpH BHYTPUOPIOMINHHOM BBe/ICHHE 9KCTPAKTOB M3 BePPYKYIOTEHITPO-
uynupylomux rputos uyeped 5—30 MUH IDOABIANCA TPEMOp, IEPEXO0-
JMBINNI B KIOHHYECKHe CYIOPOTH, JRUBOTHBIE HOrmbanm B TEUCIHHNO:
2 u [Norris P. et al., 1980]. Ilpm BEyTpHBeHHOM BBEIEHHN KpLicaM
"4[C]-BeppyKysorena uyepea 5 MHH MeTKY BBIABISUIA B TEYEHH, I10YT-
RaX, CepJeYHON M CKeJeTHHIX MBIINIAX, B TKAHH TOJOBHOTO MO3ra W
MO3KeUKe; Uepes 25 MHH — IJIaBHbIM 00pasoM B HEMEHH W JKEJITH,
B meuennm ToKcHH TOJBEPraeTcs BOCCTAHOBICHMIO ¢ 00pA3oRATNOM
Jle30KCHBepPYKY/IOrena, KOTOpPhIl mpespamaercs B coepmuenne TR-2
(Co2Ho7N3Os) m BEIBOJHMTCA M3 OpPraHE3Ma ¢ KajloM B BHJIE H30Mepa
TR-2 [Perera K. et al., 1982].

Oymurpemopruasl A u B — Gnuskie mo CTPyKType K Bep-
PYKYJOTeHY COeNHHeHVs, MpoJAyHupyeMsle IIaBHbHIM ofpasom rpmba-
ymu saga Aspergillus fumigatus. Mmorma ¢gymurpemopruna B BhraBms-
I BMecTe ¢ BePPYKyJorenom B Kavecrse MeraGommtos P. piscariume
n P. raistrickii, a (ymurpemoprun A — TaK;Ke BMECTe ¢ BeppPYKYJIO0-
remomM B Kyaerypax P. janthinellum m P. janczewskii [Lanigan G.
et al., 1979; Yamazaki M., 1979; Yamazaki M. et al., 1980; Patter-
son D. et al., 1981]. K HeiiporoKkcmuecKoMy JeiicTBHIO (PyMATpEMOp-
CUHOB YYBCTBUTEILHEI MBIIIHA, KPHICH, Kpoauku u oBrsl. O0a Tokcnmua
B Jl03e D Mr DPHBOJAT K rmOendm Mpumeir B Teuenme 96 4. Brepmenme
(pymurpemopruna A puyrpubpromurno MemraM B fose 0,3 mr ma 1 Kr
MAacesl TeJa BBI3BIBaET TpeMop H cypaoporm depes 5—10 mum m rubens.
muBoTHEIX depesd 60— 90 mun. LDsy dymmrpemopruma A A Mermei
upu Buyrpusennom peejenun cocrasaser 0,185 mr/xr [Reid C. et al.,
1978; Yamazaki M., 1979; Yamazaki M. et al., 1980].

TpUNTOKBHBANKH TpunTOKBHBANOH

TpHEOTOKBHBAAKH W TPHINTOKBHBAIOH  ABIAOTCSH
TerpanentugaMu u Bxosir B rpynmy C TT'M. IlpomynenT armx Mmko-
ToKcHHOB— A, clavatus — ObuI  BEIJIENIEH U3 BAIIECHEBEJIOT0 pHCA,
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prI3BaBlIero numesoe orpasaenme y gojeir [Ciegler A. et al., 1976].
Bpejienne TpUNTOKBHBAJIMHA W TPHITOKBHBAJIOHA PACTYIIHM KpEICAM
g noze 500 Mr/Kr IPEBOAMIO K MBIMIETHOMY TPEMOPY, KOTOpPEHIT Ha-
Onfofancs B TeveHHe 5 JHeit, a ma 8-it [eHb JKHBOTHBIE MOTHOANH
0e3 RAKHX-IM00 TATOMOTMIeCKHX WM3MEHEeHWH BHYTPEHHHX OPraHOB.

Pasznmunsie mrammsr A. fumigatus, kpome dymurpemMopraaos, Mo-
YT CHHTE3HPOBATH W JIpyrme MeTaboamThI, ofxajfaioliHe TPeMOpPreH-
abivi cpoitersamu. R. Cole m coaer. (1977) Boijieamnm ms samiecHe-
pesioro cmyoca mramm A, fumigatus, npogynmpyommii 1Ba a30Tcomep-

¢smamux ankamonpa — pymurakaasmuas A m C (em. rabm. 29).
Jast opmonmesubix merymkos LDsy ocHOBHOr0 TOKCHHA — (hyMmura-
kirapuna C— npm seesiennmm BHYTps cocrasasama 150 mr/ur, a LDjgo
Pymurargapuaa A — 125 mr/er. Jlas ocrporo TokemIeckoro JieicTas
OTHX MHKOTOKCHHOB XapaKTepHbnl rUIepruHesns, mpapylienue Koopam-
DALUT JIBYGReNil u runbenns sRuBoTnbix B revenme 48—72 4.

J. Debeapuis u P. Lafont (1978) cpemm meraboinToB TOKCHTEH-
qierx mrammon A, fumigatus, BRIJIeIeHEBIX U3 KYKYPY3HI, 00HADYIKH-
au versipe TI'M, creponasl mo cTPyKType, NMOJYUHBIIHE Ha3BaHHe
Qpymuroxcumon A, B, Cua D (cm. rabx. 29). OcnosasiM n3 HEX
apastercs pymmrorenn A, a ¢gymurokcumust G m D cmmarezmpyiores B
MuHIMaIbHBIX Rommdecrsax. [lus rypmueix sMOpmomos LDsy hymm-
roxennos A, B, C m D cocrasaser coorsercrsenmo 0,2; 1,5; 1,5 n
0,2 mrr ma sitno. B xonmenrpammm 8-107% M omm oxasnBaror 1mmETO-
TOKCMYECKOe JIeiicTBYe Ha KYyJAbTYPhl KIETOK MJIERONUTAIONINX.

Ha Taiipame npm n3ydennnm MAKOQIOPEL prca IOCHe €ro JUITelb-
moro xpamenua us 206 srtenennnix npecrasureneit poxa Aspergillus
11 umsomaros A. terreus HpOTYIIPOBAIM COEIWHEHWS, BHIBHIBAIOIIAE
CYAOPOKHBIT cHEAPOM y Mbimei. OHE MONYyYHIN Ha3BaHWe TeppH-
rpemsl A, B u C (em. tabn. 29). B Monexyre TeppurpeMoB, Takie
nak u Qymuroxcunos, orcyrersyer azor [Lign K. et al.,, 1979, 1982,
1984].

Epnnuausie mecaej0Banus TOCBAMIEHE MBYICHNIO GMOXHMATECKAX
mexanmsmon Jeiicrsus TI'M. OGuapyskeno, 9T0 IpH OCTPOHl MHTOKCH-
Kauuy (HyMATPEMOPIUHAME Pe3K0 YBeIWYMBAGTCA COJepsRaHye cepo-
TOHUHA W CHUKAETCS KOHIEHTPAIUsA Y-aMAHOMACIAHON RHCIOTH B
TRAWU TOJ0BHOTO Modra. Tpemoprennniit aderT yemanpajica Ipa BBe-
JIeHNH MHIEOHTOPOR MOHOAMHHOKCHIA3H! M 3HATHTEIHHO YMEeHBIIAXCH
apu npejBapuTeNbHOM BEEJEHUH NM-XJ0opdeHmIalannia, CHAKAIONETo
KOHIEHTPAINIO CepPOTOHUHA B Moaropoit Tramm [Yamazaki M., 1979].
{Tokazanmo Taksge, UTO BePPYKYJIOTeH B HHBKHAX /032X CTHMYJIHDOBAI
CIIOHTAHHOE BBHICBOOOKACHME HeHpPOTPAHCMHTTEPOB — INIyTamMaTa M ac-
gaprara, B OOKOBOM jXeJy/0UKe ¥ IOJIKOPKOBOI 30He, a B BBICOKHX
posax aror adderr mabmomanca ¥ B CHHANITOCOMAX KOPHI TOJIOBHOI'O
mosra kpsic [Norris P. et al., 1980; Peterson D. et al., 1982]. Ana-
moruuno jeiicrsopan nemnrtpem A. Beposarso, Grarofaps HemomxspHO-
¢t Moaeryxa, TT'M moryr oTHOCHTENBHO JE€IKO IIPEOsioNieBaTh reMa-
rosunedanmieckuii Gapsep M GHICTPO JIOCTHraTh CHHATIICOB, T/le OHHU
IapymaiT npornece BECBOOOK/IOHNs HeilpOMeIHATOPOB M TeM CaMBIM
GIOKUPYIOT MEXaHU3MBI PEryJIANUN MBIIEYHOH aKTHBHOCTH.
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Boamoskno, uro TI'M mrparor 9THonormieckyio poias n BOAMHKHO-
BeHHA HEKOTOPBIX HEBPOJOTHUYCCKNX dabomenanmii cenaneroxomsiicrnomn-
IBIX JRABOTHBIX, HANPHMED, TaK HAZKIBAGMOTO «Peiirpacconoro mnris
HEAY, IAPOKO PACHPOCTPAHEIHOTO Y OBEI[ M KPYIHOTO POIATOr0 ClOTH
s Ascrpanmm, Hopoit Semampum m apyrux crpamax [Reid C. ot al,,
1975; Gallagher R. et al., 1980; Patterson et al., 1981; Mantle P.,
Wertheim J., 1982; Dorner J. et al., 1984]. .

B sakmogenum xoresoch Obr 00paTuTh BHEMAHHE YUATATENEH 114
CyIIeCTBeHHBIT pasphip Mesrxy umcaom mspectusix TT'M m wommuecr-
30M CReJIeHMil o HuX. Byjuyiqume mccime/[0BaHES IOMOTYT OTBETHTH HA
MHOTHE BOIIPOCHI M OIEHUTH CTENeHbH ONACHOCTH MIKOTOKCHHOB Peni-
cillium s 3710poBbsa YemoBexa.



Taaea VII

Muxoroxenssi, mpofynupyemMbie ApyramMu
MIKPOCKOIMMYECKIMA rpuéamMu

Hparko ocramopmMmes ma XapakTepHCTHKe MHOTOUYMCIEHHBIX ¥ XO-
pPOIIO M3BECTHHIX HPrOTOKCUHOB M 9Proxpomos, mpopymupyemsix Cla-
viceps purpurea; a TaksKe Ha ONHCAHMH OOJBIION I'PYHIIBI MaJ0 M3y-
TeHHBIX MoKa Tokewuos Alternaria m mukororcumax Pithomyces char-
tarum.

MUKOTOKCHHBI CLAVICEPS PURPUREA

Orpasienne crnepornusivu Claviceps purpurea, 3arpA3HAIOIIMB
3EPHOBBIC TIPOLYKTHI, ABJISETCH CAMBIM JPEBHEM U3 M3BECTHBIX MUKO-
TORCHKO30B ‘ejqoneKa W JRUBOTHHIX, Himanmueckas KaprmHa MHTOKCH-
Kaum (9prorusma), cpoiicTBa TPHOOB-IPOYIIEHTOB M CHHTE3UPYEeMEIX
HMH TOKCHUeCKNX Mera0oauTOB, a Takyke WX OHMOJOrmuecKas aKTHB-
HOCTH HEOJHOKpPATHO OBLIM TPeIMeTOM JIeTAXbHOT0 ofcyHieHHs B
¢yngamentanpubix paGorax obsopmoro xapaxrtepa [Caprmcos A. X,
1954; Bumait B. J., Ilmpommmuro H. M., 1970; Bove F., 1970;
Berde B., Schield 1., 1978; Floss H., Anderson J., 1980; Franck K.,
1980, m ap.]. Mpr gunrs KpaTko CyMMHDYeM OCHOBHBIE CBeJieHHs 00
9PTOTORCMHAX M HPrOXPOMAX ¥ IIONLITAEMCHA JIaTh ONEHKY CTeleHH WX
OIACHOCTH JUIsL B/I0POBLS YEIOBEKA.

Cl. purpurea mopamaer muorme (6Gomee 150 BmoB) HMKOpacry-
uime n KyJIbTypHLIE 3J1aKOBBIe DACTeHHs, B TOM UNCJIEe POKB, AIMEHb,
osec m nmennny. Ommcansr caysam mopaskenua Cl. purpurea Kyky-
pyssl. B crueponuanbHOil crajimm pTOT BHJ rpuba CTaHOBUTCA BHICO-
KOTOKCHYHEBIM [/ UeJoBeKa U RUBOTHBIX. TOKCHUECKAM (HATALOM
POKKOB CHOPBIHBLE (CKIepoimes) sBisgercs Oonbllas Trpynna aika-
JOMIOB, XHMHYECKAsi CTPYKTYpa M CBOHCTBA KOTOPHIX XOpOINO HBYTe-
nel. ITo XuMmdecKoii ¢TpyKType OHM IOJIPA3/eNAI0TCA HA IPOH3BOA-
Ible JU3ePTHHOBOIT KACAOTH M KIABMHOBGIE AJKAJIOHALL I mepsoi
rpymie orocuTes oxono 30 coeuHeNnii, B YaCTHOCTH, JU3ePTUHOBAS
I M30JM3EPTIMHOBAA KHUCIOTHI, WX aMujbl (DPIHH ¥ DPrUHUH) W ApY-
I'He IPOCTHle TPOMBBOJHEIC, TaKkme Kak L-2-npomaHoTaMul JU3epPrE-
HOBOil Ruciorel (apromerpuu). B sry e rpymmy BXOJAAT M HENTHJ-
cojiepsRalue TPOMBBOJHEIE JIM3EPIHHOBOI KHCIOTHI: PPrOTaMHH, 9p-
rO3MH, 9Proceralii, HSPrOKPHCTHH, - W [-IPrOKPUNTHHEL, HPrOCTHR
u zip. Bropywo rpynmny cocrasisior KIaBIHOBBIE aIKAJOU/IBI, BLIIETeH~
ubie w3 campodurusix Kyabryp Cl. purpurea (Gomee 20 coepmmenmit,
TOKNe KaK arpoKJaBWH, JIMMOKJIABWH, CETORIABHH, NHUPOKJIABIH
w ap.), u 6,7-cexospromens:, min xemokiaasuusl (6omee 10 coesnmme-
umit, Takue kar xemoknapunsr | m II, mopxemormasmusr I m II, ma-
JUKIaBUH, macnakxasug u jip.). M3 craepommes Cl. purpurea Brijte-
JeHa TaKKe Ipynna TaK HA3LBAEMBIX DPTOXPOMOB. 9TO COeHHEHHA
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CBETIIO-3KeNTOTO I[BeTa, IPeACTABIAIONIAe cO00M M0 XUMIIOCKON eTpyK-
rype 2,2~ mnm 4,4'-puMepsr Momokcamtomos; mx ofosmavar A, B,

n D. OcwoBupiMm m3 mEx sBusmiorcs sproxpommt AA, BB, AB
(4,4") — coorsercTBenno cekanonopste Kmexmorsr A, B oun €G- n OO
12,2'] (aprodmasun).

HOOC H

N

H

Jlnaeprunosan WN3onnzepruioe 1s
KMCNOTa Kucnota

Bprovamui

Oprotinasuy —3proxpom CC (2,2')

N
H

ArpoKnasnn

Hexoropsie n3 mepeYynCIeHHBIX BHIIIE BPrOTOKCUHOB 00HApY/RHBA-
fOT B KauecTse NPHPOJHBIX BarpH3HATENCil MPOJIOBOIBCTBEHHOTO 3€p-
Ha W OpoAyKToB ero mepepaborku. B Kamame o pmum ypomas 1978—
1979 rr. obmee copepsmanme anxkramomjos Bapsupoaimo or 0,011 mo
0,452%, ocmoBHBIM M3 HEX OKasajcs SproraMma. B MeHBIIMX KomH-
LeHTpPanuAx OIpe/lelsUIX HPrOKPUCTHH, DPrOMETPHH, JPrO3MH, OSPro-
ropumr u sprokpuntur [Young J., 1981]. B BemmxoGpmramunm B
ypoxae osumoii nnrenunsr 1978 r. B ofHOM W3 CeBepPHBIX DPA0HOB
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coflep/Rande CKIePONTeR CHOPBIHBE cocTaBisro 2% wMaccest cofpanHO-
ro 3epHa. Jlo 469 cyMmapmoro Kommduecrsa OOHapyeHHBIX B HeM
SproToKcHHOB mpuxoaurock ma sproramuu [Osborne B., Watson R.,
1980]. ITpm mccaemosanmn 14 06pasnop MIUEeHUYHON M PIRAHON MYKH
BO BCeX M3 HUX BHIABAJIN AIKAIOM/BI CIOPLIHLH: DPrOTAMUH B KOH-
nerrpanun o 36,9 mEr/er, sprorkpmerma — 2,7—62,2, sprokopunH —
0,6—7.9, a-sproxpuntun — 0,8—10,3, spromerpun m aprosua — 0,4—
10,8 wmur/sr [Scott P., Lawrence G., 1980]. B mpomecce Bbineurn
xneba W3 BarpA3HEHHON MYKH OPrOTOKCHHBI B NINEHHYHOM Xjele
paspynraloTes IoaHocrsio, a B piramoM — Ha 85Y. Ilokasamo, uro B

MEJIBUCHHBIX CRIEPOIWAX B Ipolecce XpaHeHHs CoJepiRaHue
AMRATOMIOB BHAUYMTeNbHO cHmKaercst [Scott P., Lawrence G.,
1982].

IProToKcHHBl  00JMaAI0T BHIPAKEHHON OHOJOTMIECKONl  AKTHB-
HOCTHIO. Brizpisaempie uMu o@derTsr ¢ onpepeynenioii  cTenennio
YCIOBHOCTH MOJKHO  pasjenanth mna nepudepuueckue (coxpamenue
CHANKOI MYCRYJATyphl, B TOM UMCIe KPOBEHOCHBIX COCYMOB I Mar-
K — COCY/IOCY/RHBAIOI(ee ¥ YTePOTPOIHOe JeiicTBHe), HeiporopMo-
nanpupie  (OgokEposamme JIHCTBHA ajipeHalMHAa W CepPOTOHMHA)
11 Henrpanbusie (TajIONIHOTeHHOe JeiicTBHe, MHrUOMPOBAIEe ceKpe-
(AW TPOJAKTHHA, PBOTA, TANEPTePMUS, THIePTINKeMAs, yyaleHne A5l
xagms m 7p.). Baarojapst 9TEM cBOWicTBAM HEKOTODHIE AJKAJIOMIBE
IMHPOKO TpuMeHsAoTes B (PapMaromormieckoii mpakrtuke [Van Rens-
burg S., Altenkirk B., 1974; Floss H., Anderson J., 1980].

Orpasienne crnopsiabeit (9Proru3M) BOZHUKAET NPH MOCTYIIEHHN
B oprammsm crueponmes Cl. purpurea. Amagma pesyabTaTos dmuje-
MHOJIOTHYECKAX WMCCJEe0BAHIN MPOIIIOT0 CBUIETENLCTBYeT, UTO PR
coflep/RaHmm CKiueponyen B 3epHe Oomee 2% mo Macce BO3MOKHO
pasBUTHE MACCOBBIX 3a00J€BAHMIIT HPrOTH3MOM. DPrOTHEM MOKET ITpo-
TEKATh B JBYX RIAHAYeCKEX (JOpMax — KOHBYJIHCUBHOR M TaHTpeHos3-
woit. OCHOBHBIMH CHMITOMAMM TAHTPEHO3HON (GOPMEBI ABIAIOTCH 0CT-
pble 6oJm, YyBCTBO FKJKEHNISA B KOHEYHOCTAX, PasBUTHe CYXOil TaHrpe-
HBI, OTTOP/KeHHE MATKAX TKaHei, a HepejKo W IeJbIX KoHeTHocTei
(wame mwKHEX) B Mecrax cycraBeix cowrenenmii, IIpm romBymb-
cuBHOII hopme 1peofirajiaeT CyJOPOMKHBIT CHHAPOM, Pas3BHBAIOTCA
criacTHYeCKHe KOHTPAKTYPHl KOHETHOCTeH, CY/[0POTH CONMPOBOKIAIOTCSA
JHapeeii, THCTOIOrMYECKH TPHE ayTONCHH O00HADY/KABAIOT HOpaKeHHe
SaHIX KOPEIIKOB CNUHHOTO Mosra. Himnmdyeckas KapruHa 9proTms-
Ma HeoJHOKPaTHO BOCHpPOM3BOJIMJIAch B YKCIEPHMMeHTax Ha Jgabopa-
TOPHBIX W CEJABCKOXO3AMCTBeHHBIX KUBOTHBIX IIPH BBEJEHHN MM HEKO-
TopeIx aprorokcmuop miam ckiaepoimmes Cl. purpurea. Ilpm BBenennm
BHYTPH umcToro aproramuua B Aose 1 Mr ma 1 xr maccsr Tena B JieHb
» reuenme 10 jmeii BocrmpoussecTH DProOTHEM YHANOCh JasKe Y OBeIl
¥ KoTopeix 910 3abonepamme npartmueck:m me BrABisercs [Greato-
rex J., Mantle P., 1973]. Cnegyer ormerurh, UT0 TOKCHIHOCTH OT-
JIQIBHBIX QJIRAJIOUA0B JIIA J1a00paTOPHEIX MUBOTHBIX PE3KO OTIHIaeT-
ea (o 40 pas). Bricoxkas TokcmumocTh 0OHApYs/ReHA W Y 9PrOXPOMOB:
s mepmmrein LDso mpr BRYTPEOPIOIIMHEOM BBEJ[eHHM COCTABIACT OKO-
710 40 mp Ba 1 xr mMacest rexna [Franck B., 19801.
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- Pme. 15. Taurpenosnas dopma oprotmsma [[Toxposckmit B. M., Tyrems-
am.B. A, 1982].

a — CyXaa TaHrpeHa Horym; 0 — CHOHTAHHAS aMOyTalHug HOr B pesyabraTe Cyxol
PAHIPEHBI; B, P — COCTOAHHE NOCJIe XHPYDPrHYECKOH aMIyTaliuy KOHeYHOCTel, noparKeHs
HLIX TaHIpPeHoii.
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Beccnopuo, YT0 BProTOKCHHEI OTHOCATCA K Ham00Nee OMaCHBIM IS
37I0pOBba UesoBeKa MmKoroxcmmam. Opmaro Gmaroaps pacmm@poBKe
MPHYEHE HProTsMa M paspaborke BBHICOK0dPHEKTHBHBIX METONOB IIpe-
AYIpesKIeHus 3aPaReHNsl CIOPHIHbEH BIAaKOBHIX KyJIbTyp (Ipejmoces-
vag XmMUdYecKas oOpaoTka ceMsH, BBeJleHHe CeBOOOODPOTa, HCIONb-
30BaHHE CHENUAIBHBIX ArPOTEXHAYECKAX IIPHEMOB, CEeMeRIMOHHAS pa-
fora, 0YECTKA MOPAKeHHOI0 CKIEPOIUAME 3epHA, HAPAME]D, METO0M
duroramuy m jip.) 10 3ab0NeBaHWE HPARTHICCKH HMcIes3no. B To e
BPeMs IPH OIPEJIeNIeHHbIX YCIOBUSIX JIOKAIHHBIC BCHLIIIKA PTOTH3MA
MOIYT BO3HHKATH WM B HACTOAIee Bpems. Takme ciydJaud OTMeJaluch
Bo @pammum B 1951 r., Umpmm s 1958, 1973, 1974 m 1975 rr.
[Bhat R. et al., 1976; Scott P., Lawrense G., 1980]. CosmecrHO ¢
B. W. IloxpoBcKuM MBI HaOIIONAIN BCIBIIKY DPrOTH3MA B OAHOM W3
permonop Ilenrpanvmoit Adpurm » mapre — mae 1978 r. [IToxpos-
ckait B. W., Tyrenvan B. A., 1982]. OGpamann na cebs sHUManwe
crenupuIecREe DRCTPEMANBLIUBIC YCIOBHA, CIOCODCTBYIONNE PA3BETHIO
sabosesanma: 3-merisan sacyxa, Heyposxai, ronoxn. IIpm ocmorpe cryn-
HBIX BA1ACOB IPOJOBOJILCTBEHHOT0 3epHA (IIaBHBIM 00pasoM, sIMe-
1) B HECKONLKIX HACEJIeHHBIX IYHKTAX pailoHa cruxmitnoro Gexcr-
pus Opra ofpapysieHa THNHYHAA KaprTHHA TOTAJBHOTO IOPAROHUSM
€10 CKJIEPOIHAMI CIOPHIABY. B ovarax mopasKemus MBI BHIABHINA 0KO-
o 150 GoxbHBIX B OCHOBHOM ¢ raHrpeno3moit (popmoit sprormama.
Bonesur maummamack ¢ rooBHOIT 601®, PBOTH, IIOCTOSHHOTO IYBCTBA
TOIIHOTHI, HEYACTOro ¥ HeobmabpHoro momnoca. Iloasasaancs obmas cia-
(0CTh, YTOMIAEMOCTH, 3aTe€M IPUCOeAMHAIECH TPEMOp, 3Y/, HUKeHNe,
YYBCTBO OHEMEHHsT KOHETHOCTEIl, Meuesasa IyIbCals apTepHii U pas-
BHBATACH CyXas TaNrpeHa HajJblies HOr W PYK, HO Jame IelsX KO-
mevnocreit, Hadmomammes cinysam cronTagmoil aMiryTanun KOHEIHO-
creit (pme. 15). ITocme B3aMemsl MIOpaskeHHOTO CHOPLIHLEIl 3epHA
HNOJHOIEHHBEIM M YHHEYTOMREHHS MOPayKeHHOTO 3epHa 3a00JIeBaeMOCTh
npekparmiack., THNMIHOCTS KAPTHHBI IOPAKeHHs CIIOPHIHBEIH JOIO-
HAJX TaJie/Rk CelbCKOXO03ANCTBOHHBIX RIUBOTHBIX, COBIABIIMIT 110 Bpe-
MeHH ¢ Havajgom B3abomeBamms miofeir. Caejyer HojYepKHYTh, UTO
mopaskenme Cl. purpurea HaYaloch ¢ JWROPACTYIIHX TPAB M JIHIOD
34TeM pacHpoCTPAHNIOCEH HA KYJILTYPHbIE 3IaKMH.

K Basgumeiimimm MepoupuATHAM, HaIPaBIeHHLIM HA NPOPUIAKTHKY
9pPrOTH3MA Y YeNO0BeKa M CelHCKOXO03AICTBeHHBIX JREBOTHBIX, OTHOCAT-
¢Sl perJaMeHTAlHs COJ[eP/KaHUA B IIPOJOBOILCTBEHHOM M KOPMOBOM
aepHe craeponues Cl. purpurea (pus GonbIIMHCTBA cTPaH HAa yPOBHE
0,1—0,29% mo macce) m OpraHM3aI¥Wa CTPOTOil CHCTEMBI KOHTPOI 34
cobimofiermem aTux persamentos [Seaman W., 1971; Floss H., An-
derson J., 1980].

MAKOTOKCHHBI ALTERNARIA

Bce Gonplee BHmManme ¥ceaejoBaTelNeil MpHBIEKalOT K cefe M-
KOTOKCHHEI, TPOJAYIIHpYeMble IOTUPOKO pPACOPOCTPAHEHHLIMHE MIKPO-
crommyeckuMu rpmbamu poja Alternaria. dr1m rpubsl M3BeCTHHI Kak
8030y iaTeN N PAasIUIHEIX 3a00JeBaHMII y PACTeHWH M O0YeHhL TacTo
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(opajkaloT 3epHOBLIe KyJbTyphl B 10, Jio cbopa ypouan. Toxcuren-
upte mrammbl Alternaria m mpojyuupyemsie uMmu roxesun obuapy-
JKeHBI B COProO, 3ePHOBHIX RyJbTYpax, ceMenax XJIOMIaTHUKA, 0poXax
feKaH, B HEKOTOPEIX (pykrax (murpycossie, s0XOKH), ToMarTax u
nponykrax mx mepepaborkm [Seits L. et al., 1975; Sauer D. et al.,
1978; Harwig J. et al., 1979, 1980; Stinson E. et al., 1980, 1981;
Wittowski M. et al., 1983]. Ilo pammsim pasusix asropon, 331009,
mramMmoB Alternaria, BBIEIEHHBIX M3 3€PHOBLIX KYJILTYP, 00Jajam
rokcmueckmmu  csoitersamu [Harvan D., Pero R., 1976; Maas M.
et al., 1981].

|
Lo
Ha
TeHyasoHopasn HHCAOTE
o 0
v ot
ol A -
CHg4 OH CHg CHgz
AnsTeprapuon MeTunoswiit aup anbrepHapuona
O
OH
HO CHao
CHg OCH3
Anvrenven AnbTenynaon

ITo xmMuueckoit cTpykrype Mukoroxcmust Alternaria moryr GmITh
pasjlenenst ma jise ocuopubie rpymmel. Ilepsyio cocraBiasioT HpPOHB-
BOJIHEIE KCAHTOHA: AajbTepPHAPHOJ, METHIOBBLI 9(hHp axbTepHAPHONA
(MDA), anprenyn3oy, aabTepTelyol, albTeHyeH, AerH/poalsTeHy3HH,
QJbTEHY3NH, aJbTeHyeBas KUCIA0TA. [JIaBHBIM DPOAYIEHTOM HTOM
rPYNIBL MUKOTOKCHHOB sBaserca Alternaria alternata. o sropoi
rpyinne OTHOCATCA AHTPAXMHOHOBEIE ITHTMEHTHI: TeHYa30HOBAS KHCIO-
Ta, aJbTeHNH, 3WHHNON, ajbTepHapHesas Kucxora. VX mpoxynmpyior
Alternaria solani, a taxme A. kikuchiana m A. zinniae. Kpome 3r0-
ro, w3 Kyapryp A. alternata m A. mali Beijlenens fipa Merafonura ¢
HeyCTaHOBIEHHOH CTPYKTypoit — anbreprokenmusr I m I (Monerysp-
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-uste opmyast coorsercreenno CopoHis0s m CooHi40g) [Chu F., 1981].
Cnenyer moJYepKHYTH, UTO cpefil MHKOoTOKCHHOB Alternaria mo BBI-
‘PAIREHHOCTH TOKCHIECKUX CBOUCTB M YPOBHIO MPOXYKIUHA BHIICIAIOTCA
anprepHapmon, MOA m temyasomoBas rmcaora. Hampmmep, Komxmuecrt-
B0 CHHTE3WPYeMBIX OTJeJbHBIME MB0JIATAMH ajprepmapmosa mw MDA
nocrrraer 139, Macest Munends, a Ha JOMI0 ATBTEHYH307Ma M ajibTep-
roxcnuop npmxomurcs menee 0,19% [Harvan D., Pero R., 1976; Ma-
gan N. et al., 1984].
K mukoroxcnmmam -Alternaria TyBCTBHTENHLHEI MBI, KPBICHI, XO-
MSAURE, MOPCKHE CBUHKM, cobaru, obe3pansr, nmemuisra u rycu. Heoun-
¢ niennpre aRerpaktir m3 Alternaria BesmBamm rubesas mumreit (mpn
BIyTPHOPIOIIMAHOM BBeIeHNH) W Kpbic (IPH BBEJEHUN BHYTPL) B J10-
ge 300 mr ma 1 ®r maccst Tenma. IIpm sToM y Mpimieit ormedans Hapy-
menue crpykrypsr nmevenu u ceamesenwm [Harvan D., Pero R., 1976;
Gupta J. et al., 1981]. Jlma mpnueit mpm BuyTpuOpIONIMIIOM BBeje-
aum LDsy Temyasonopoit wumenorst cocrapiser 81 mr ma 1 ®r macest
rema, amprenyena — 75—100, amsreproxcmmos I m I1—150, amnrep-
mapuona m MOA — Gonee 400 mr/wr . [Reiss J., 1983]. ¥V xomsmukos
npu nnyrpudpomunnom perennn MIA B mose 200 mr/kr ormevannes
vexposnr snyrpennux opranos [Pollock G. et al., 1982]. Tmurennnoe
peesienme MOA xpwicam BEYTPL B mo3ze 7o 23,4 Mr/mr mpHBOIMIO K
PeSKOMY CHIGKeHMIO IPUPOCTA MACCHI Tela, HO IPH HTOM He YJ/aloch
BRIABATL KaKuMX-1E60 GMOXAMATECKUX, TeMATOJIOTHIECKAX WIN CTPYK-
TYPHBIX M3MEHEHWIl BHYTPEHHHUX OPTaHOB RUBOTHBIX. AHAXOrHTHBIE
pesyiBTaTEl OBLTH TONYYeHBI MPH CKAPMIMBAHEE KpPHICAM ¥ I(BITISA-
TaM KopMma, cojiepsRaniero aubrepHapmoin, MDA m ampTeHyem B Ko-
anvectse 7o 54 mr ma 1 kr ropma [Sauer D. et al., 1978; Pollock G.
et al., 1982]. Onmoxrparmas LDsy TenyasomoBoil KHCIOTH IS OJ(HO-
JNHeBHEIX IBINIAT TPH BBEJCHUN BHYTPHL cocraBmger 37,0 mr ma 1 Kr
Macesl Teja. ¥ IBOLIAT, IOXYIABIINX TeHYA30HOBYIO KHCIOTY ¢ KOp-
MOM WV BHYTDPH, 00HADYKABAJM KPOBOUBIMSHUA B CKEJIETHBIX MBIII-
1aX, TOJKOKHOI KMPOBOIl KiaeTIaTKe, Cep/eYHON MBINIe, RUIIeTH-
re, a ramske ymemmuenwme ceresenkm [Giambrone J. et al., 1978].
H jeficTBmio TenyazonoBoit KMCAOTH TYBCTRUTEILHBI W KypHHbie dMO-
pmonst, s Koropux LDso cocrasnser 0,48 mr ma sitno [Harvan D.,
Pero R., 1976]. B 1o e mpems, aaprepmapmon, MDA n ampremyen
He OKa3BIBANM JIETATLHOTO WM TEePATOTEHHOTO JEMCTBHUA HA KYyPHHLIE
oMGpmonsr aske B jiozax 7o 1 mr ma smitno [Griffin G., Chu F., 1983].
Muxororennsr Alternaria o6mafaloT CHIBHKIMI ITATOTORCATE CKIMI
cpoitcrsamm, Jlima wiaeror HeLa LDso ampreprapmora m MIA cocras-
| ismer coorsercTBenno 6w 8 MEr/Mi, ambTEPTOKCWHOB, ambremyeHa o
anpremyusona — 0,5—28 MEr/mm, a aaa TEHYasoHOBOIl KNCIOTHI —
40 mxr/ma [Pero R. et al., 1973; Reiss J., 1983]. Aanrepuapmon m
M3OA momasmsum poer Bacillus mycoides, a TemyasonoBas Kuciaora
HPOSABIANA BEIPAKEHHYI0 HHTHONPYOIYI0 aKTHBHOCTH 110 OTHOIIEHNIO
K HeKoTOphIM Oartepuam m Bupycam. Bee roxcmmnr Alternaria ofma-
AT CHALHLIME (GUTOTOKCHIECKIME CBONCTBAMEI, ¥ CTAHOBIEHA TIps-
Mas BaBHCEMOCTH ME/Iy HX (PATONATOreHHOCTHI0 M TOKCHTHOCTHIO
maa muexonnraonux [Pero R. et al., 1973; Harvan D., Pero R,
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1976]. Anprepuapmon B fose 100 mr ma 1 wr macenr rema oRasniBaj
oMOpHOTOKCHYECKOe JieiicTBHe Ha MBIIIei, KOTOPOe yCHINBAIOCH 1P
ero ojmospemenHoMm Bpefemmm ¢ MOA. Bsegenume MOA xomsmuram
pryrpudpiommuno B goze 200 Mr/kr ma 8-it genn Oepemermoctu ypu-
BOAMII0 K YMeHBIIEHWIO YHCHA MMILIAHTAIWI, YBEAMYEHIIO CIy1aen
pe30pOIMN IUIOf[0B M SHAYHTEJHHOMY CHUJKeHHUIO HX Macchl. B oo
cryuae Obumm o0Omapyskemsl amoManmm passurus miaogos [Pollock G,
et al, 1982]. C nomoutpio recra ditmca y MDA merasmenst ciabo-
sLIpaskenHble MyTarennsie cpoiicrsa [Scott P., Stoltz D., 1980].

ITpn nayvennn meraGommama “[CI-MIA y xpric 6nuro obmapysie-
110, Y10 OOMLINAS YACTH ero BHIBOJMTCSA M3 OPrammsMa ¢ KajgoM, Me-
uee 10% — ¢ mouwoii m oxono 2% — ¢ voypixaempiv CO;. B nepnuie
24 w BuBopmirocs 94,1% meepemnoro roxcuma. Yepes 24 u pricorasn
PJPIOAKTHBHOCTD BRIABISLIACL B COAECPIKUMOM JKOJNy/KA H  CJIOMNOoil
KUK, OCTANLHOE KOJIMYIECTBO — B KEPOBOM THamm OpIOMWIMALI, I1e-
9eHW U OOYKaX. B Moue m Kaje Hmapsagy ¢ HemsmMeHenabiM MOA 00-
Hapy/Ruan Jipa HeHeRTHQUUUPOBAHHBIX Merabommra. B ommrrax in
vitro mpu MEKyOALME ¢ HAJAMUTOXOHAPHAIBHEIM HAJ0CAJKOM IeYeHH
ppeic B npucyrersun NADPH-remepupylomeit cucremsr MOA axrus-
HO TOABepraicsa MeraboiauIecKuM TpeBpaIleHusaM ¢ 00pasoBaHUEM aj-
FEPHAPMONA M HECKOJLKUX MOIAPHBIX MeTab0JNTOB, BO3BMOKHO, KOHD-
ioratos [Pollock G. et al., 1982].

Buoxnvmuecknme MexauusMul jeiicTBHA MuKoToKcunos Alternaria
ue nayuens. Vmewres fannse 060 HHPEOMPOBAHUY TEHYA30HOBOIl KuC-
moroii Gmocmuresa Genka in vivo (y Kpseic) m in vitro (B Kyuabrype
kierok Mmiaexonuraiomunx) [Carrasco L., Vazquez D., 1973; Harvan D.,
Pero R., 1976].

Creptyer OTMeTHTB, YTO HEKOTOpHIE MCCIETOBATENT CBABHIBAIOT
maroToremnamu Alternaria (B wacTHOCTH, ¢ TeHYa30HOBOIl KHCIOTO)
O/lHO W3 reMaToJOrmIecKux 3a0ojieBaHMil, M3BECTHOE II0J] HA3BAHHEM
Onyalai, mmporo pacnpocrpanensoe cpeju nacenenus AQpurm B paii-
one, pacnoxosrennom loxknee Caxaper, Ma oGpasmos mpoca m copro,
0100paHHEIX B JIOMAX, B KOTOPHIX OTMEYAJUCh 3a00JeBAHUS WICHOB
cemeii, OnuIm BBIJIeJIeNBI TOKCHTeHHBIe mTaMMel Phoma sorghina, mpo-
jyunmpylomye TedyazoHoBylo Kmcxory [Rabie C. et al., 1975:
Steyn P., Rabie C., 1976].

- MAKOTOKCHHBI PITHOMYCES CHARTARUM

Mukorokcnust  Pithomyces chartarum (Sporodesmium bakeri)
ABIAIOTCA MPHYMHON TaK HAspIBaeMoil (panmanbHoii HK3eMEI y OBeI n
KPYIHOTO poratoro ckora. yHusornsie saGosesaior B mepmoy Bhimaca:
PaspUBaeTCA HRCCY/(@THBHBIL JIEPMATHT HA YYacTKAX KOMKH, He 3a-
MAMEHHBIX 0T cBera (rraBusM o0pasoM, amiesoit wacru). 3abomesa-
une mupoko pacunpocrpaneno B IHosoit Bemannmm, rae omo mssecrmo
eille ¢ NpONLIOro BeKa, M B HeKOTOphIx paitomax Ascrpanum, Cuyzan
thanmaannoii vrzemsr y oper; ormenanncn B IOsxmoit Adpure m CIITA
[Buaair B. W., Hugommmro H, M., 1970; Marasas W. et al., 19721,

Toxcurenmsre mramms: Pithomyces chartarum nopaskaor TpenMy-
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WECTBEHHO IOBPE/KJeHHEIe pPACTHTeNbHBIe CyOCTpaTHl, BX BHIIEIAIA
U3 IOYBHI M pAas3IMIHBEIX numeBsix Ipoaykros [Atherton L. et al.,
1974]. Pithomyces chartarum xax B mpupojmBIX, Tak M Jaboparop-
HBIX YCHOBUAX NPOJYLHUPYIOT KOMIUIEKC OJMBKAX 110 CTPYKTYpe C€Oe-
JMHEHHIT — JHOKRCOANTHONNNIEPA3HHOB, HA3BAHHLIX CITOPH/ECMIHAMIL,

OH
ol OH
CHa N N ro
CH.O éHa N
o NCHg
CH,

Cnopuaecmmun

Mspectinr 5 npejierapureseii 910l rpynnbl MAKOTOKCHHOB: CIIO-
pujeemun, a  rawke  cuopmaecuasl B (CigHgoCIN3OsSs),
B (C|3Hgo(]lN30333), G (C;aHgoClN3OoS4) uH (CszoClNanSz). Ban-
N0 MMETH B BUAY, YTO CHOPHECMWHKI KOHIEHTPUPYIOTCH TIABHBIM
obpasom B cnopax rpuba-npoaynenra [Atherton L. et al., 1974].

Cpejtt cetbCKOX03sICTBEHEBIX JKUBOTHBIX K CIOPH/IECMIHAM HAM-
Dosee YyBCTBUTEJNHLHBI OBIBI, B MEHBIIEH CTeImeHH — KPYIHBIA pora-
TEIf CKOT; CBHHBH W JOIIAAH K HEM He dyscrurTensusl. Cpemm ja-
GOpaTOpPHBIX JKUBOTHBIX K HTHM MHKOTOKCHHAM OKA3aJHCH JYBCTBH-
TeJLHBIMA KPOAMKE H MOPCKHE CBUHKH, B MEHBIIENl CTEIeHM — KpHI-
el m mumu. Y opel BBefienne cuopupecmuua B fose 0,1 mr ma 1 rr
MaCCHl TeJa He BHIBHBAN0 KAKHX-IM00 NPHBHAKOB WHTOKCHKAIINH,
B TO Bpems Kak mpm jose 1 mr/er mormbamo 90Y% :xmBormmix. Taxoe
#e TOKCHUecKoe jleiicrsue mabmofanu y remar (upm pose 3 Mr/kr),
V KPOJMKOB ¥ MOpCKEX cBHHOK (2—4 mr/r), y kpsic (20—30 mr/kr)
n mpmmeii (200—300 mr/kr). Boicokyio eMepTHOCTH y IBIIIAT CIO-
pujiecmun Bhissmaer B goze 5—10 mr/kr. [Mortimer P., Taylor A.,
1962, Mortimer P., 1970].

Hamanmueckas waprupa (anmanbHOl 9K3eMBI, TakKe KaK H DKCIe-
PUMEHTAIBHOTO MUKOTOKCHKO3a, BHIBBAHHOIO CIOPUECMIHOM, XapaK-
TepUayeTcss CHUReHUEM [0elaeMOoCTH KOopMa M JiMapeeil B IepBbie
4 pus, spnenusMu (oroceHcmOHImMBANME (BOCIAJeHHe ¥ OTEYHOCTD
Ie3aniHIeHALIX OT CBeTAa YYacTKOB KOKH, CIes0Tedenme). Y JRHBOT-
HBIX OTMEYaercs CBeTo60A3HL, passupaerca kenryxa [Atherton L.
ol al., 1974; Fagiari J. et al., 1983]. Toxcuueckoe feiicTBHe cHOpH-
JleCMUHA XapaKTepnayercs MaOHpaTeJbHBIM NOpAsKeHHeM SIHTeNHs
MMEMUHBIX LPOTOKOB, KOTOPOe B IePBEIe 2 JIHA NPOABIAETCA B BHE
BOCHAJIEHMA W HEKPO30B, a I03J(Hee NMPHBOJAUT K BaKyHOPKe IPOTOKOB
g xosmecrasy. Ilomaraior, uro nabiofaeMoe OpPH HTOM HapylleHUe
POIECCOB HKCKPEIUH IPOJYKTOB MeTabonus3Ma, B TOM dMcle W Kce-
HOOMOTMKOB, MPHBOAKNT K (PoTOCeHCHOMIMBANMY FRUBOTHBIX, B TRanu
[IeTeHH JRMBOTHBIX, OTPABIGHHBIX CIOPHICCMHHOM, O00HADYKHBAIOT
odari ¢ubposa, B IMOTKAX — IeMOpPardy u H3BASBICHASA JIOXAHOK.
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Y Mpomeit m Kpbic TPH OCTPON HMHTOKCHKAIMN DPABBUBAIOTCA ACIATH
u mnespurer. CrmopmzjecMun kax in vivo, Tax m in vitro wmopaniser
cuHTe3 ® TpaHemopr skenumnx kucaor [Kroker R. et al, 1977;
Cordiner S., Jordan T., 1983]. B ceBoporke KpoBM JKHBOTHBIX HpH
IKCITEPHMEHTATBHOM  CIIOPH/IECMIHOTOKCAKO3E OTMETAIOTCS BOBPACTA~
fMe cojlepiRamia GuaupyOouna, XonecTepuHa, akTuBHOCTH AMIIOTPANC
fepas m ymempmenme KoaudectBa annOoymunon [Buuair B, I/l., Iu-
pommraro H, M., 1970; Atherton L. et al., 1974].

Cnopmxecnmum oﬁnanaxor CHUIBIBIME  [(HTOCTATHICCKEME  CROMCT-
BaMI 10 oTHOmEnuo K wierkam lela: mupmumManninas KOmenTpaus,
IPH KOTOPOil NPOABIACTCH TOKCHUECKO® JIGHCTBIE, JUSL CIOPUJIOCMIL-
sa E cocrasasier neero 0,04 wr/mu, a js cuopmwmuun o cHopu-
neemnuos B, G u H — cOOTBeTCTRONEO 1; 3; 4 m 10 nur/max. Munn-
MajibHasg J[(03a, HHIEONDYOIUIas pocT Bacﬂlus subtilis, s cnopu-
1eemunos cocrasiaser 10—400 mxr/mi [Atherton L. et al., 1974].

Toxcuueckne cBoiicTBa CHOPHECMHUHOB CBABBIBAIOT C HAJIMIHEM B
CTPYRTYpe WX MOJeRyisl jucyabgmimoro mocraka [Taylor A., 1971].
B nccreposanuax, unposefenusix ¢ 2°[S]-crmopmpecMmEOM, mOKRasaHo,
YT0 9TOT TOKCHH BHIBOJMTCS W3 Opranu3Ma TJIaBHEIM 00pasoM ¢
JRENUBI0 M MOYO0it, Y MopckuX cpuHOK 3a 96 W ¢ MOUOM BBIBOJUIOCH
16—18%, ¢ dperammsvmm — 22—259, BBEJCHHOr0 KOJMIECTBA TOKCHHA.
Ho 429 skcrpermpyemMoro ¢ MOYOU CHOPHJIECMHHA Yy KpPBIC BBLIABJIAIR
B BUjle KoubioraroB. B pammmx paGorax OBLIO IMOKA3aHO, YTO CIIOPH-
HecMuH Kak in vivo, Tak # in vitro mapymraer CTpyRrypy # (hyHK-
IIMOHAJBHYI0 aKTHBHOCTH MUTOXOHApHi. IIpemmomaraior, uro B OCHOB®
er'0" TOKCHYeCKOro JlefiCcTBUA NeRUT Hapyllenwme (PyHKOUN HJIasMaTH-
geckux MemOpam [Cordiner S. et al., 1983; Cordiner S., Jordan T.,
1983]. R. Munday (1982) cumraer, yro Omarofaps HaIWINIO JHCYIb-
GUAHOTO MOCTHKA, CHOPHAECMUH MOYKET WIpaTh pOXb TeHeparopa Cy-
neporcuanoro pajuxana O, , HAKOMIEHIe KOTOPOrO B KAETKAX IPUBO-
JHT K PasBUTHIO MATONOTHYECKUX M3MEHEeHMUI.



Taasa VIIT T

Opranmsanus KOHTPOIA
M METOJBI OIpeielieHHss MHKOTOKCHHOB

B cmcreme MeponpmsaTmil, HanpaBleHHBIX Ha NPOPHIAKTHRY 3a-
©GoneBaHMil M yKpeIUIeHHe 3J{0POBbA HACEJEHNSA, OJHO W3 BeIyHINX
¢MECT IO NIpaBy 3aHMMAIOT MEpHI, o0ecieTHBaoIime 0e30IacHOCTH IH-
IIeBBIX IPOAyKTOB. LleHTpAJbHEIM B3BEHOM OTOI CHCTEMBI SBIALTCA
KOHTPONG 3a 3arpA3HEHHEM IHUINEBBHIX IPOJAYKTOB Uy KepPOJHBIMH Be-
HIECTBAMA XMMHTIECKOr0 M OMOJOTHYECKOro MPOMCXOJKICHNsS, B YacT-
mocTm Mukorokcmumamu. OcoGoe suumanme x npobiemMe MEKOTOKCHHOB
B DTOM ILIaHe, KaK YKe 0TMeYanoch, 00yCHOBIEHO MCKIOYUTEIHHO
IIMPOROIL PacpocTPaenHOCTHI0 UX TPOAYIEHTOB B MPHPOJE H CIIO-
CODHOCTHBIO TIOpasKkaTh UHINEBbIe NPOJYKTH Ha J060M drame UX [po-
MBBOJICTBA: B mONe («ma KOPHIO»), BO BpeMs YOODKHE yposKas, ero
TPANCIOPTHPOBKE WJIM XpaHeHWs, B Ipolecce NMPHUTOTOBICHNS THIIH
B jomamunx yexaosuax. Oum Moryr mopaskarTh MPOAYRTHI He TOIBKO
PacTHTEeNHHOT0, HO M FKUBOTHOTO MPOMCXOZKAEHHA (NPH XpaHeHWH WJIH
8 nmporecce npuroropienns). MuKOTOKCHHBI MOTyT HONAaJarh B Op-
TaHM3M YeJOBeKa M Yepe3 CUCTeMY NHMINeBHIX Iemeil: ¢ MOJOKOM H
TKAHAMH JKABOTHBIX, MOTPEOJABIIAX KOPM, KOTOPHII OBLI 3arpA3Hen
Mukorokcnpamm (cxema 21).

Caejryer mOJYePKHYTH, UTO B HACTOAIEe BPEMs BOIPOCHI KOHT-
Poas 3a sarpA3HEHHMEM NHIIEBHIX MPOAYKTOB M KOPMOB MHKOTOKCHHA-
MI pemaloTcs He TOJBKO B paMKaxX OT/AeNbHBIX TOCYZapcTB, HO H HA
MERYHAPOAHOM yposHe, B wacTHOCTH, pajl KpymHOMACIITAOHBIX IIPO-
rpamym peajmusyeres 1oj arugoit BO3, ®AO n IOHEIL

Oprannsanusa eucTeMbl KOHTPOIA 3a 3arpA3HeHHEM NMINEBHIX Ipo-
mykros MukoTorennamu. C ompeJiesleHHOM CTENEHBIO YCIOBHOCTH MOK-
0 BBIJIEJUTH JiBa YPOBHS OPraHm3alHH KOHTPOJSA 33 3arpAsHeHueM
IPOJIOBOIBCTBEHHOTO CHIPLS W THINEBHIX TPOJAYKTOB 9UY/REPOHBIMY
BemecTBaMy, B TACTHOCTH, MUKOTOKCHHAMM: MHCIEKTHPOBAHNE M MO-
HIUTOPHHI — CHCTEMa pPeryJsApHBIX IIOBTOPHBIX KOJIMYECTBEHHLIX aHa-
TH30B CTETEHN 3arpsasHeHus KAk OTAeNbHBIX IMIIEBEIX IIPOJYKTOB,
Tak M pal@oHa NATAHAA B IEJOM II0 CTPaHe WM B OHpe/leJeHHOM
permoHe crpamnl. OpraHusanus MOHATOPHHTA I03BOJAET: YCTaHOBHTH
VPOBEHB 3arpsAsHEHHs M ONPEeNIeJATH ero BapuabelbHOCTh BO BpeMe-
HH, IOCKONBKY TOJLKO HA OCHOBAHUW JIMTEJLHBIX PeryJiApHBIX Ha-
OIIOJIGHMIT MOJKHO OLEHHUTH CTENeHL OMACHOCTH 3arpA3HeHMs MHKO-
TOKCHHAMY TMIIEBLIX IPOJAYKTOB WA HACeNeHUd JTaHHOTO PErmona;
YCTAHOBUTH NPUYUHEI X XapaKTep H3MeHEHWs YPOBHA BarpA3HeHusd
BLISABUTH THUINEBEe TPOAYKTHI, sBIgommecs mambomee OmarompmaT-
HBIM Cy0CTpPATOM LIS TPOJYIEHTOB MHKOTOKCHHOB; IIOATBEPANTH d-
(eRTHBHOCTH MEPONPHATHII 10 CHUREHMIO 3arpsa3HEeHNs; TPefoTBpa-
TITH NMOCTYINIeHWe B TWOLY IS HACEJeHNs IPOIYKTOB C BHICOKUM
yposmenm sarpsanenus. Ocofoe 3mavenme KOHTPOIbL mpHoGperaer mpH
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XapaKTePHCTHKE KadecTBA IPOAYKTOB, MMIOPTHPYEMBIX M3 J;fvyrnx
CTpaH. 4

B macrosmiee BpeMs KOHTDOJHL 3a 3arpA3HeHTEM nnmeméx mpo-
AYKTOB MEKOTOKCHHAMH BBeJCH BO MHOIHMX cTpamax mmpa. B /coorser-
creum ¢ pexomenpanmavmu BO3, ®AO n IOHEII, makonmennsiM ore-
I@CTBEHHBIM M MeKTyHAPOJHBIM ONBITOM, I[elTeco00pasHBIM/ SBJIAETCA
cO3jlaHle MHOTOCTYHEeHYaTOl CHCTEMBI KOHTPOJS ¢ BO3PACTAIOIIUMMK
ABATUTHIECKIMI BO3MOJKHOCTAME COOTBETCTBYIONNX Jaboparopuii ¢
BBHIJIGIEHNEM TOJOBHOM JabopaTopuu, OTBETCTBEHHOI 3a cfop m anamus
wH@OPMAMA, TOCTYmAlMmeldr W3  permoHaIbHBIX  Jaboparopmii.
Tarkag maboparopms pomkHA OBITL MOXYMHEHA TOCYLAPCTBEHHOMY
Opramy, OTBETCTBEHHOMY 3a KOHTPOJH 0e30IacHOCTH HHIIEBLIX
npoxykros [FAO/WHO 1979; Hpasuenxo JI. B., Tyreanam B. A.,
1982].

I/ICKJIIO‘IHTOJII)IIO BajRubIM  BOIPOCOM IIpu oprapmsanum MOHUTO-
PHHTA SBISIETCS OPraum3aiis anajnTHIeckoil ciyR0bl, HemocpeacrT-
BeHHO AHAUM3Upyomei npodsl Ha HAIAYHMe B HEX MHEKOTOKCHHOB.
Upur srom caejpyer mmerh B BUAY, YTo Hambolee BAayKHO BHIABHUTH
BLICOKMIT ypOBEeHL 3arpsA3HeHUss B OOmbIEM dHciIe 00PasmoB, MpHMe-
HAsT TPOCTHIE METOJBI, YeM € ITOMOINBIO CJIOKHBIX METOJIOB aHaJIH3MH-
poBaTh MeHBIIee KoumuecTBo oOpasmoB. B To ke Bpems HeoOXoamMo
A MCIONL30BAHME BEICOKOHAJRHBIX METOJ0OB 00HADYKEHUS, MIeHTH-
(puKanmy B KOJMIECTBEHHOTO OIpejeleHHs MHUKOTOKCHHOB, TaK Kak
npuMeHeHNe YIPOIIEHEBIX METOJ0B OOBIYHO IPUBOAMUT K BO3PACTAHUIO
quesia JIOMRHOTIONORATENBHBIX ¥ JIOMRHOOTPUIATENHHBIX pPe3yiIbTaToB,
YT0 KpailHe HeReJaTeIbHO ¢ IMO3UIUII Kak ofecimedeHns 6e30macHOCTH
IAIIEBEIX NPOAYKTOB, TaK ¥ BKOHOMUKE CEIHCKOXO03AICTBEHHOTO IPO-
u3BoficTBa, VIMeHHO cosfjame MHOTOCTYIEHYATOH CHCTeMEI KOHTDOJISA
U I03BOJISAET PEINUTh HTU albTePHATHBHEIE ITPOGIeMEL. |

Raxopa e pelicrBylomas y mac B CTpame CHcTeMa- KOHTPOJA?
Mmuucreperso sapasooxpanenus CCCP==T'nasmoe cammrapmo-smmye-
MIOJOTHYECKOE YHP2RICHIE<=TOM0BHAs Ja00paToPuA==MIHICTePCTRa
3ApaBOOXpPaHEHHsA COIO3HBIX peCHyGJIEK;——"—I‘JIaBHLIe 1 CAaHNTapHO-IIIN-
LeMUOTIOTHYeCKHAEe YyIpaBleHus== (pecnyOdiuKranckne roJoBube Tabo-
paropun) ==peciry0IuRanCcKue CAMnTAPIO-dMUAeMU0J0rTIeCcKIe CTaH~
mun (COC) ==obmacrusie, ropojickue u bacceitnossie CIC. Har Bunmo,
BAJKHOE MECTO B CHCTEME 3aHUMAIOT IOJOBHBIC J1a00paTopii, OpraHi-
aopannsie Ha Oasze Mmcrmryra numramus AMH CCCP u pecry6ui-
KaHCKUX HayYHO-HCCJIeIoBATEJLCKIX HMHCTHTYTOE THTIHeHHYeCKoro
npodunsg. B ux QyHRIUU BXOIAT: BHEAPEHNE B IPAKTHRY COBpPEMEeH-
HBIX METOJI0B aHAJI3a, COCTABICHHE METOMUIECKUX DPEROMeHJIallmil,
obyuenue mHa paboumx MecTax Iepcomana Jgaboparopuit Gomee HH3-
koro yposHsa. Mcemoabsys cBom amamuTHIECKNE — BO3MOKHOCTI,
roIoBHble Jab0pATOPHN KOHTPOIUPYIOT PE3yabTaThl aHajJmsoB 1abo-
paTopuii HHOTO YPOBHHA, MOBBIIIASL TEM CAMBIM JI0CTOBEPHOCTD JAHHBIX,
IPOBOJIAT B HEOOXOAUMBIX CIydasX apOurpaskasie amainussl, 0000-
AT ¥ CHCTeMATH3UPYIOT BCIO mHEGOPMANNo 06 yPOBHAX 3arpssmHe -
HUA TIMIIEBHIX IPOJIYKTOB MUKOTOKCHHAMIE, PaspabaThiBal0T peKoOMeH-
Januy 0 CHIDKEeHUIO 3arpAsHeHuA A OT[eJbHBIX permonos, Ha
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OCHOBAHNM  JAHHBIX romopunix Jjaboparopumii  sungjpanst CCCP u
COIO3HRIX pecuyOimi paspabarniaior HEOOXOMMBIO TIPOQIIAKTIY e~
CEOE MEPONPHATHSA M BHEAPSIOT UX UEPES COOTBOTCTRYIONMG M-
CTepPCTBA I BEJOMCTBA, OTBETCTBEHHBIC 32 IPOMABOJCTIO W UMIOPT
OPOAOBOBLCTBEHHOTO  CHIPBA W IMINEBRIX Ipojyikron, IHeoOxopumo
Th, 4TO TOMBKO HAJIHUME DO 00paTHOl CBAZM JIeHAeT CHC~
TeMy MOHMTOpuHHTA d(PPHEKTHBHOIT, MOCKOILKY CaM 110 ¢o00 KOITPOI
AHYEro He \[aeT JUIA CHIKeHUS YPOBHS Barpasieiing Hneshs 1po=
nyxroB Muroroxcmmavu [Kpasuenwo JI, B, Tyreannn B, A, 1082;
Banvenxo A\ M., 1984].

JlaGoparopusiii ROITPONB 3a BAPAIHEHMOM NNMEBHIX NPOAYKTOR
yurorokernamu. Merogpr amammsa. B cmeremo wourpoist sa sarpsas-
HEHHEM IIPOAOBONLCTBEIIOT0 CHIPHA I HIILCBLIX  HPOJYIION MIIKO-
TOKCHHAMI MOJKHO BBIIGNUTH TPH OCHOBHBIX draia: ordop obpasiion
s amanusa, aabopaTopHbl aHanus o0pasmos H 0000IIeHue PEYIIL-
TATOB AHAJM3A.

OrGop obOpasanos pas amaaumsa. Orbop m momroronka
wpob JIA apainmada WX Ha cojlepsRannme MAKOTOKCHHOB SABISIIOTCH O]
nuM w3 HamboJee BajKHBIX OTAIOB CHCTeMBI KOHTPOIS, TaK Kak B
AUAYNTENLHON Crenenyy BAMAIOT Ha TouHoerh amanmsa. Heobxogmmo
OFMETUTE, YT0 MUKOTOKCUHBI 00BITHO O0HAPYRIBAIOT B BHICOKAX KOM-
IeHTPAUAX TOILKO B MECTax, Ijle NHIIEBOIl IPOJYKT IOpajkeH TOK-
CUT@HHBIMA IIITaMMaMiI MHKPOCKONIIecKux rputos. Vimenno moaTomy
JGST TPABUILHOI OUEHKN CTeNeNnt 3arpsa3uedns mapTam IpooBoIbeT-
BEHHOIO CHIPBS WIN TMHIEBLIX NPOAYKTOB MHKOTOKCHHAME HeoOX0o[mM
0100p TAK Ha3RIBAGMOI'O PENpeseHTaTHBHoro o0dpasna, 3aBUCAIINN Kak
OT BHJIQ NUIIEBOT0 MPOAYKTA, TAK M XUMIYECKON TPUPOJEI MUKOTOK-
cuna. YUmThiBag, 4T0 IIPOIYIEHTH MHKOTOKCHHOB MOTYT MOpaskarh
YHIEeBble TPOYKTH Ha 11000M dTame WX NPOM3BOJCTBA, 016op 06pas-
1OB JUIA aHalM3a cJaejlyeT IPOM3BOJINTH Ha PASIHTHBIX Hramax: 1epej
cOopoM yposKas, © TIpONecce XpaHemnumss M Iepe] peamsanyueil Ima
UNTAHUSA HaceJeHms. HoHTpoinh 3a 3arpAsHeHmeM UMIIOPTHPYeMOil
APOAYKIMI 1[e7eco00pasHo IPOBOAMTHL HA 9Tame BBO3A B CTPAHY
(bacceitnossie CIC). OcHoBHBIMM MOMEHTAMHM, KOTOpPHIE clejlyerT yIH-
THIBATH IPH OoTOOpe 00pasioB M3 MApTMH, ABJIAIOTCH X YHCIO0, 00BeM
raseoro obpasia, ero TOMOI@HHOCTh W COOTBETCTBME KadecTBY Beeil
naprun [TARC, 1982].

Heof6x0omMo 1OUePRAYTH, YTO JUIA JRHJIKAX TPOJYKTOB 00beM
ofpasna Moer OHITH MEHBIIE, YeM JUIf CHITYIWX, TAKMX Kak 3epHO,
syka 1w sp. Hambonee Tpypoemium siBisiercst 0160p mpob s ompe-
qesenya  cojiepsmanyis  auaroxcunos. Ilo cramgapTraM  HEKOTOPBIX
crpan, nanpuvep CIITA, w3 rasoif mapTHm TPORYKTa A aHAJIH34
orbuparor: apaxmeca — 48 oOpasnos maccoit mo 1 @ynry; Gpasmiancro-
ro opexa — or 20 jo 60 ofpasuos mo 1 ¢ymTy; BepHa KyRypysnr —
10 obpasuos mo 1 $ymry; cemam Xrmomuaramka — 15 ofpasmos 1o
4 dynra; cyxofppyrros — 50 ofpasmor mo 1 pynry; cyxoro Momora —
10 ofpasuos mo 1 ¢ymry [Campbell A., 1979; Whitaker T., Di-
ckens J., 1979; TARC, 1982; Dickens J., Whitaker T., 1983]. Basx-
geiimme MOMEHTHE! B ITOJrOTOBKe 00pasmoB IS aHAJIM3a — Ipe/iBapu-

271




reJibHOe M3MeJbUeHHe W TepeMemmBanme oroOpaHEBIX 1pob. Ilpo6st,’
oToOpanHBle M3 KakA0il mapTuu 00beIHHAIOT, TIIATEIBHO CMe
B MeXamMuecKHuX CMeCHTeNAX O0XbIIoro 00nema, M3MeabuanT /M yiKe:
VCPeIHEHHYIO TaKuM crrocoboM mpoly orbmpaioT Iis amanmsa.

- Ilpm omenke 3HAYEHHs OTHAGABHBIX KOMIOHEHTOB CyMMapHOIT OImmo--
KU TIPY OHpeJieJIeHH, HampuMep, aduraToOKCHHOB MOKazamo, 9T0 mpm
HeBBICOKOM ypoBHe 3arpasmenms (1o 50 MKr/Kr) oma cmazama TaaB-
uprM o0pasoM ¢ ommOKoit ordopa o6pasmoB: mpu KommeHTpaimm ad--
naroxcuna B, B apaxmce, pasmoit 25 MKr/kr, Koadumuent sapuanun
AHAJUTIIeCKOro MeToja cocrasisier Bcero 23%, a srama orGopa 00-

g pasna —110%. Croxs meicokmit mponenr ommuGrm mpm /orGope mPOs
00'BACHACTCA BHIPA/KEHHOI T€TePOreHHOCTHI0 3aTrPA3SHe A,

Meronn onpenenenus MukoroKcunos. Cospemennsie
MeTOJB 00Hapy/KeHHs W OnpejleJleHia COJeP/RAHNA MUKOTOKCHHOB B
[IMIIEBEIX TPOJYKTAX M KOPMAX BRIOYA0T CKPHANHT-METOJIB], KOIH-
MeCTBEHHEBIE anajmrnieckne n Ouoxoruveckue meroasl. Meromgomorusa
MHKOTOKCHIOB paspupaercs ovenn Owicrpo. Ymemo paspaborammpix
METOOR W pasiinuiplX Moan@uRaImit JoCTHTIO YiKe HEeCKOJBKNIX CO-
TEH W Hpojlodskaer napacrars. BonpocaM MeTO{0JOrHR MEKOTOKCHHOB
roessmieno paj pador obsoproro xaparrepa [Tyremssim B. A, u np.,
1982; Nesheim S., 1978; Pohland A. et al., 1979; Scott P., 1982;
Van Egmond H., 1983, 1984; Ueno Y., 1983; Schotwell O., 1983,
u gap.]. K 3navdTenbHRIM JOCTHKEHWAM CIHEJyeT OTHECTH BBHIXO B
cser pyxosojicrsa IARC (1982) no meromam amanmsa MUKOTOKCHHOB.
B mem jieranbmno onmmcambi mambosee HajleKHbIe M anpoOEpPOBAHHbIE
MeTOIBI O0HApPY ReHNsa, WASHTH(PUKANNE W KOIMICCTBEHHOTO OIpee-
JOHUA BaHEHIINIX MAKOTOKCHMHOB B NHINEBHIX IPOAYKTax, Gmomorm-
UECKHX JRUKOCTSAX M TKAHAX KRABOTHEIX.

CRpIHIHr-MeTOTBI, OTJANMYAOIIECs IPOCTOTON M OBICTPOTON TPO-
Be/leHNA aHaIN30B, MO3BOIIIOT OBICTPO M HAJE/KHO (OTCEMBATEL)» He3a-
rpsaspenneie oOpasusl. i HOM OTHOCATCS TakWe UIMPOKO pacmpocTpa-
HEHHEBIE METOJBI, KaK MUHUKOJOHOYHBIL crmocod BHIABIEHUs adraTok-
CHHOB, oxparokcuma A w 3eapaxemoma; TCX-merousr s
OJIHOBPEMeHHOTO oupejienennss 70 S0 pasiIUIHBIX MHKOTOKCHHOB;
(proopecHeHTHEIL MeTOJ 0OHADY/KEHUs 3epHa KYKYpPY3bl, 3arpa3Hen-
noro auraToRcHEaMu, W JIp.

Hoamuecrpennsle amajnTHIeckue METOILI ONPEJIeNeHIS MHKOTOK-
CHHOB MOrYT OBITH II0[[pPa3jielieHbl HA XHMIYECKHE, PajHOMMMYHOX M-
MUUYeCKHe W HMMyHO(epMeHnTHble, XUMAIIECKIe METOILI B HACTOAIIEE
BpeMsa ABIAIOTCS HAWOOJNee PacnpoCcTPaHeHHBIMA T BRIIOYAIOT TOCHe-

| JiOBaTeNbHbBIe cTAIH BHIIEJeHHA B COOCTBEHHO KOJMIECTBEHHOrO OIl-
| peplesienns MuKoToKcHHOB., Crajiua BEHIJleIeHUs COCTOUT M3 JBYX DTa-
1I0B: DRCTPARINA -— OTJeIenne MUKOTOKCHHA oT Cy0derpaTa, M OYMCT-
Ka — OTfleJeHye MUKOTOKcHEAa  of  COeJIMHeHmT ¢  OaUSKEM®
(husuro-xmMHEIecKIME Xapakrepucrnkavu. OronmyaTensHOe pasjiedne-
e MHKOTOKCHHOB OCYIIECTBIAIOT ¢ MOMOIBI0 OJ[HO- WM JIBYMEPHOIT
rTourocaoituoit xpomarorpadgum (TCX) ma mracrumax ¢ CHIMKATENEM
B PasmMYHBIX CHCTEMAax PacTBOPHUTENEN, Ta30BOH M Ta30-KUJIKOCTHOIT
xpomarorpagmu, seicokoddderTupnoit mugrocTHOE XpomaTorpadun
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Mace-cierTpomerpuy. KoamuecTsennoe ONPOACHLIIE  MUIKOTOKCHION
APOBOJAT OOBIMHO ITyTeM HPAMOr0 CPABHEHVsS WHTCHCHBIOCTI (hiioo-
pecuennun npn TCX B yabrpadmomere co CTamIapTaMiu uaneerioi
Ronueﬁ%pau,un Kak BU3YaJIbHO, TARK M jAeHcuromerpudeck, Jlir no-
BHIIEHN HAJeKHOCTH METOA0B TPUMEHIIOT Pa3JIHIHLIe 1MO/ITBOPILI-
10IHe TECTHI, OCHOBAHHLIC HA TOMYYEHUH TIPOUBBOJHBIX MHKOTOKCH-
MOB ¢ BIMU  XpoMaTorpauiecKuMM, KOJIO])MMGT[)H‘IG(‘hHMll i
HII0OPUMETPHIECKIME XapaKTePUCTURAMM.

Hocaesune rojsr XapakTepusyloTcs yCHICHHEM BHEMAMMs & pad-
PubOTKe BHICOKOTYBCTBUTENBHEIX 1 Bmconocneund)nqemmx pagnonmM-~
MYHOXMMHYECKHX ¥ HMMYHO(EPMEHTHBIX MeTOA0B OOHAPYReInsd,
HJeHTHPUKANAE U KOXHYeCTBEHHOr0 ONpeeleHns MAKOTOKCHHOB, JTI
METOJIBI OCHOBAHBI A TOJYYeHIH AHTHCHIBODOTOR K KOHBIOraTaM Mi-
KOTOKCHHOB ¢ OBIYLHM CHIBOPOTOYHBIM ans0yMmmuom. [TpemmyrmecTronm
UX SABIACTCH UCKIIOYUTENhHAS TYBCTBUTEIBHOCTH, I03BOIAIONIAA BhHI-
SIBIATL THKOCPAMMbI MIKOTOKCHHOB, ¥ BeCTH paspaloTKH B Hampas-
MeHUN apToMaTH3ammE mporecca ompejenenusa. Buomormueckme mero-
Jibl, OOBIMHO e OTIMTAIONIHeCS BBICOKOH CHenu(PUIHOCTHI0O M UyBCT-
BUTEIBLHOCTHIO, MPHMENAIOTCS IIaBHGIM  00pasoM Juig BHIABJIEHIS
MHKOTOKCHHOB, JUI KOTOPLIX OTCYTCTBYIOT XHMHUECKHe METOJBI aHa-
mH3a, WM B Kavecrse Imojrsepiaspaoninx recron. Tecr-obmerramm
CHY/RAT PA3NUIHBEIE MUKPOOPTANMBMEL, KypHunie HMOPHONLI, MHOTHE
nabopaTopubie JRUBOTHBIE, KYJALTYPHI KIETOR M TRAUE,

B rada. 30 mer monsiranuch cyMMUpPOBATEL CBECHNT 00 OCHOBIBIX
verojlax oOmapysKeHus, WieHTHOHKATNA B KONMIECTReHNOr0 onpe/e-
NeHHs MHKOTOKCHHOB B IUINEBBLIX NPOJYKTAX M KOpPMAax.

OGpaborka pesyasraTop amannmsza u ux o0o0menmne. Pesyabrarhi
onpefieNeHNA COAEPRAHNAA OTACNALHBIX MAKOTOKCHHOE B IMIIEBBIX.
CPOJyKTax [OCTYNA0T B BEINECTOANIHe 1O YPOBHIO Jjaboparopn,
B KOTOPHIX TI0 HEOOXOXMMOCTH TpoBOjAT apburpasusii anamms. 06-
o6IMeHye pPe3yiapTaToOR M UX M3YUeHme OCYIIECTBIAIOTCS B HAYTHO-
npakTHueckux nenrpax (romosmpix Jraboparopusx). [Ipu crarmernue-
vroii o6paborke neaecooOpasno onpejennrs memuany i 909% yposens.
RATPSA3HEHHS — MMOKA3ATeNN, XapakTepHusyIollue peajbHblil ypOBEHE.
2arpA3HEHMA IHIEBEIX MPOAYKTOB MWKOTOKCHHAMH B JAHHOM pe-
fIoHe.

Haunsie KonTposst Moryr GHITH JBYX THIOB: Tpedylomme cpOTHLIX
Mep mpouIaAKTIEN MIKOTOKCHKO30B CPEJH HAceJIeHNA pPermona u To-
3BOJIAIONTE 1POJOIRITEL Hadmojilenns Ged pHCKa Ui 3710pPOBLA J10-
Aeit. K cpounniM Mepam 10 oXpame 3jI0pOBhS HACEJEHUA NPH OTpe-
JRNEHHH BBICOKMX YPOBHEl B3arpasimeHds RWMEBBIX NPOAYKTOB MH-
KOTOKCHHAMM OTHOCATCS: MABATHE IHUINEBOro IPOAYKTA U3 NHTaHNA
mojieit (Mcmoab3oBaHWE €ro B KauecTse KOPMa JUIA CeIbCKOXO3SICT-
BEHHBIX JKHBOTHBIX, JUIA TeXHMUECKHX Ieleil Wil yHuuToMenme);
«pasbapienmey OOPOKAYECTBEHHBIM HPOIYKTOM; TEXHOIOTHIECKasT
ofpaboTra, CHIRAIONTAsE YPOBEHL 3arpasHenmsd. 13 ocTadbHBIX ClIyTa-
AX, Korjia e Tpedyercs NPHMEHEHNS CPOYHBIX Mep, KOHTPOJL 3a
3arpA3HEHMEM IPOJOPOJILCTBEHHOTO CHIPhA W MWINEBHIX IPOAYRTOB:
faer: momesnyio uuopmanmio o camonm (arre 3arpH3HEHMS, €ro yPOB-
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Tabauma 30. Merojst onpejienérinsg MIKOTOREHIOD B IUIGEBHIX npOnyié'raj:‘u KOPMAK

MUKOTOKCHEHM TponyxT TIpHHOUI MeTona me;ﬁle’a;?xﬂapy. ABTODHI, O
A(Im_a'roxcm Hyxypysa, apaxme |MummRoxoHovHbIe CRpHAMHAT-MeTO/H! * (5—10 srr/kr i, Velasco, 1972; Romer T, 1975:
Bi+B2+Gi+Gs | m mpopyrtsr ero TARC, 1982; G. Eguiazu, H. Frank,

. mepepaboTRH, 1983
opexm:
RomOuropua 15 MET/Rr
Kyrypysa, cemena |BGYF-ckpummur-meroy (spras sexe-|+ mim — O. Shotwell, C. Hesseltine, 1981;
XJIOITYaTHUKA HO-ReNTas (DIIOOpECHeHnus 1opa- P. Marsh, M. Simpson, 1984
JREHHBIX 3€PEH H CeMsTH)
By, By, Gy m G2 |Apaxme m mpomyk- |BF-merom — TCX-merop * 5 MEr/Kr IARC, 1982
1651 ero nepepa- |CB-meron — TCX-meropx ¢ mpeasapu-|2 MEr/kr To xe
Corrm reapHOll INX-0uncTROl *
o BahX-merox ¢ duioopecenTHbIM fie-|0,25 MKI/KD D. Francis o coasr., 1932
] TEeKTOPOM
v [3eproBBIe, Macamu- |/[Ipyxmepuas TCX ¢ mpejsapureisiol|{—2 Myrr/kr B. A, Tyreqanau u coaer., 1981
HBle m Ap. pac- | KX-oumerkon **
THTEJIBHBIE IPO-
TYRTHL
Rykypysa, cemena |TCX-meronr c¢ mnpepsapurensoit KX-|10 mur/nr [ARC, 1982
XJOMYaTHAKA W | oumcrroii *
TIPOYKTEL HX Te- [ BIFRX-merox ¢ ¥ D-geTerTopon * 5 MEr/Kr To sxe
pepaborkm, RoMm- |BIHIX-Meros ¢ (I00pecHeHTHBIM [e-{2.5 MKI/Kr i1. Cohen, M. Lapointe, 1981
Ouxopma TEKTOPOM W TpeBapHTeIbHON 0YH-
cTRoit Ha marpone Sep-Pak
M; Momoxo m Mmoxod- [[eyxamepunas TCX ¢ npepsapmrensuoit0,05—0,5 mkr/sr|IARC, 1982
HEIe TIPOJYKTEL RX-ounerroh * 1 ** 0,5 MRD/Ki B. A. Tyteanau u coasr., 1981
BasiX-mero;y ¢ mioopecnentauiM Ae-[0,015 mmy/Kr tL. Chang, J. De Vries, 1983
TEKTOPOM —
By M, Msco u gpyrue mpo- |[Asyxmepnas ¢ npepsapurenbroii WX-|0,1 mir/kr IARC, 1982 \
JIYRTBL SKUBOTHO- OUMCTKOM * e
T'0 MPOMCXORICHHA|
» Bi, B, Gy, Gy|To xe BIKX-meron ¢ aroopecnentnrimM fe-|0,05—0,1 mer/ur|J. Gregory, D. Manley, 1981
* a M, TEKTOPOM ) g2
B, [Mumessie Tpofayk-| PagnomyMyHoXIMATECKA METON 0,0001 M1 P. Gaur = coasT., 1981 /
THL PACTATEILHO-| HMMyHOMEPMEHTHBIN METOX 0,00001 mMEr To me
10 W KHBOTHOro| Bmosormueckne MeTOABl € TECT-00BHER- /,,/
I:POMCXOTIOHAT TaMH: =
B. megaterium 2 MEr/MI S. Nesheim, W. Brumley, 1981
amamnkE Artemia salina 1 Mur/Ma D. Watson, D. Lindsay, 1982
KypHHBI® 3MODPHOHBI 0,025 MKr To sxe
Ha SUIo
OJIHO/{HERHBIE YTATA 2 Mrr Ha nrany [ To xe
Crepurmaronm- |3epuossie npogyk- | Ogromepuas TCX * 50 MEr/Kr IARC, 1982
CTHH THI Jisyxmepuas TCX * 20 MEr/Kr
Cuip TCX-meTox ¢ npesBapaTensHoil HX-) 5 yMrr/wr 1ARC, 1982
OIHCTHOR
Oxparokema A [Psaanmunsie nmme-| MEEMKOIOHOYHEIH CKPUHIHT-METOT 8 MEr/Kr C. Holaday, 1976
+o BBI@ TPOIYKTH
b CroekTpooTOMETPHICCKE € WCHOONb-| 4 MKT/RT K. Hult, S. Gatenbeck, 1976
30BanmeM KapOOKCHIEeNTH/ass A
Aumens, kope-6065| TCX-MmeTor ¢ npempspureasmolt HX-{10 mrr/sr TIARC, 1982
OYHCTKOIM *
3epHoBele  1poAyK-| BOMX-MeTox ¢ (II0CpecIenTHEM fie-| 5 MKr/Rr To e
11, Kogpe-6068L,| TerTOpOM
KopMa
3epHOBEIE TPOXYK-| UMMyHODEPMEHTHEIT MeTo] 0,06 MEr/Er M. Morgan u coasr., 1983
TBI 1—2 MEKr/Kr S. Lee, F. Chu, 1984
Pasznmmunsie nmme-| Buonorsueckne MeTO[BI ¢ TecT-00BEK-
BBI@ TPOAYKTEL | TaMm:
amumike Artemia salina 10 MEr/Mx D. Watson, D. Lindsay, 1982
Kypunbie HyMOpPHOHEI 0,01—17 mxr
; Ha AUIo
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) =1 Ty SO s soLisane Lo gtasa Gl b s Hpodosseenie
MHKOTOKCHHBI IIPORyKT TIDHHEONI MeToxa Hpe“f,:‘e,;’,f;* s ABTODHI, rop
TpuxoTeneHo-
BEIE MHKOTOK-~
CHHBEL:
T-2 m HT-2- |3eprossie mpopyr-| TCX-meTor 300 Mxr/Er TARC, 1982
TOKCHHBL THL
I'MX-wetox mua TMC-uponssopusrx  [100 MEr/wr To mxe
I'’X-Macc-CIeRTpoMeTpuYecRuit  MeTof|1—5 MEr/ED To ke
s TMC-iponsBoHBIX
T-2 n HT-2-Tox-|3epropsie npoayk-| T3RX-merox jura TMC-mpomssojueix  [100—200 arkr/xr| H. Kamimura u coast,, 1981
CHHBI, JHaIeT- TBI, KOpMa C INIaMeHRO-MOHM3AMOHHBIM JIeTeK-
OKCHCREpIIe- TOPOM
HOM, IEe30KCH- C JIeTCKTOPOM 2IeRTPOHHOr0 3axBaTa|2—80 MKr/Kr To me
HUBAJIEHOT, Rammapuas. THRX  TOA-npomsroj-[100 Mrr/r H. M. 3nnep, B. C. Coboxes, 1983
HABAJIEHOI HBIX
I'iX-merop 1'®@B-npoussopnsix ¢ ge-| 10 MEr,Kr P. Scott u coarr., 1981
TEKTOPOM HIERKTPOHHOrO 3axsBaTa
Hesorenunsa- |3epHoBEIe HPOAYK-| BAH{X-meTo1 ¢ YD-merexropom 5—10 MEr/Kp K. Ehrlich u coasr., 1983
TEHOX TEI d
Mace-cnerTposmerpuuecknit Meroyx 6ea|100 Mxr/kr R. Plattner, G. Bennett, 1983
IPe/BApITETEHOM 0UMCTKH SKCTPaK-
TOB
T-2-Torewn Monoro m Momou-| I'’X-Macc-CleRIPOMETPHUECKIH MEeTOX |3 MKr/Kr G. Collins, J. Rosen, 1979
HBIE IPOJIYKTEL
3epHOBBIC NPOAYK-| Pa/ionMMyHOXIMIEYCCKIIT MEeTON 1—2,5 MEr/er S. Lee, F. Chu, 1981a, b
TBI, MOIOKO e
; HamyodepMenTHBIL MeTOR 0,002 mr H. Peters n coasr., 4682
T-2-Toreun, pm-|Pasmmunsie nmme-| Buonormueckne Mertonsl ¢ Teer-00bex- iy
aleToxcH- BEI@ TIPOAYKTHL | Tamu: =
cxnpnenrlg% l\fT mmynaky Arlemia salina 0,25 MEr/ma D. Watson, 1. Lindsay, 1982
apyrae
KPOAMKM, MOpPCKEe CBHHKH 1 Ap. (Kox-|0,01 MEr To ixe i
Ha npo6ag ! | 1981
ana (Nicotina sylvestris) [0,2 mEr/mi J. Bul n coasr.,
ﬂ;‘ﬁffpﬂa armgrennannmi wieror|0,01—10 ur J. Robb, M. Norval, 1983
genosera HEp-2 u Chang
BeapajieHon Hykypysa TCX-CKPUHAHT-METOT 100 MKr/Kr 11: gmmas nlg%%an'r., 1975
Bepuossle TPOAYE-| TCX-MeTox 85 MEr/Kr . Gimeno, —
THI, KOPMa Iisymepras TCX** 40 MEr/KT B. A. TyrerssiH U COABT.,
. TiRX-meron st TMC-npoussogmsix  |100 MEr/Kr H. Kamimura u coasT., 1981
I'X-Mace-CIeRTpOMeTpH1eCRAI 10 MEr/Er M. Thaler, 1981 =
BOFKX-MeTox ¢ (hI0OpeCHeHTHBIM jie-| 5 MEL/Kr P. Scott m coasr., 1978
K M
M;gc-Tc(:I%(;(TpOMeTpK‘{GCRKﬁ meronr 063|100 MKr/kr R. Plattner, G. Bennett, 1983
TIpeBapUTEIEHON OYHCTKH DKCTPaK-
TOB
Mommrndopyus Bepropste  TpoAyk-| TCX-MeTox 50 MEr/Kr H. Kamimura @ coasT., 1981
BL -
JloTeocknpun P;c TCX-merog ¢ mupeprapureaboir KX-| 20 Myr/Kr IARC, 4982
OUHCTROM 6 i
I{uTpusHE Kykypysa m apy-| TCX-merozt 50 MKr/kr YA 3
THE 3ePHOBHIE
S B3JKX-MeTOR 1= 10—50 mxr/xr |R. Phillips = coast., 1980
% % m 20 MEr/Kr TARC, 1982
S S o T himme | B A Tyrera 3 cone, 1082
OBOIIHEIE CORA H
i U. Leuenberger = coazT., 1978
ficnorn m abmow-| BOKX-meron ¢ YD-gereRTopoM 5 MEr/Kr . Leu 2 3
COK -
gk Mace-CueKTpoMeTpIIecKIil MeToz 5 MKr/Rr K. Price, 1979
Tenunuaino- Paznmmansie mmime- Xpoma'rorpad\gqlog(me me'ro;%u ¢ Ipex- IARC, 1982
Bag KUCIOTA BHI® TPOJYKTEI BapPUTEILHO -0YHCTKOI:
ew TCX-MeToxn 50 MRI‘/'KI‘
IR X-merop muss TOA-11pon3B0IHOTO 4 MET/KT
BaX-meroyy ¢ YD-6TeKTOPOM 25 MEr/Kr
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ge, MacmTalHBIX M BpeMeHHEX ocobemmocrax. Mommropunr mosso-
Jsger omeRETH ¥ AQderTanrocTs  npodmIaARTHIecKNKX  MOPOPIATHT,
HANPABACHHBIX HA CHUIKCHIE JArPABHeIIL,

PeraaMenranusa cORCPIRANI MUKOTORCHIOR 1 MUIOHHIX TPOJLY K-
rax., IIparrTmaecku HeBOZMOISIO HOJHOCTHIO TPOJAOTBPATITE Bapajie
HEE CeNLCKOXO3ANCTRONION TPOAYRIIIT MAKPOCKOIMIeeKnMu rpubda-
MU W 3arpasuenue MX MHKOTOKCHIAMIE, 10DTOMY OUOIHL BANKHO WALIC
®UBATH OYTH YTIUM3ANNHE BarpASHEHHBIX  IHIEBLIX  HPOJAYKION o
1eJIBbI0 CHWReHUS HKOHOMUYECKHX IOTePh P OJIHOBPOMEITIOM 0he¢
TEYeHNI TIOMI0IT 0e301ACHOCTH NHIIEBLIX TIPOJYRIOB PACTHTONLIOI0
W SKUBOTHOTO IPOMCXOJKCHHS JUIS 310ponbs  venonexa, Opwoii s
a(pPeRTUBHEIX Mep BaUETHI OPraHM3Ma 0T NONAJAIMA TyHKePO/LILIN
BeIecTB, B TOM YHCIe M MHUKOTOKCHHOB, SBJIAGTCHS IHITOHHYECKOO
perJaMeHTHPOBAHNEe HX COJAEpMAHUS B TPOJOBOILOTBOHIIOM  CLIPLO,
TUIEBLIX MPOAYKTax M B KopMax. B macrogimee Bnpems 3aKomO/i-
TEIBHBIM IIyTeM YCTaHOBIEHEL IPeJIeIbHO JOIMYCTHMbBIe KOHIEHTPATIIN
(IIAK) s admaroKCHHOB M HEKOTOPHIX JIPYTHX MHKOTOKCHHOB BO
muorux crpanax mupa—oonee 50 [Kpasuenro JI. B., Tyrexnan B. A,
1978, 1982; IARC, 1982; Schuller P. et al., 1983]. IIpm srom na-
GuioflaeTces TeHeHIMA Kak K YBeJMYEHHIO YHCTa perJaMeHTHPYeMBIX
MEKOTOKCHHOB, Tak 1 K Ooupimeit juddepeninmanam perjaMeHTOB B
BaBHCUMOCTH OT BHja NMIeBoro npojykra (raba. 31). Drm rempuen-
uE 00YCHOBIEHBI, ¢ OJHOI CTOPONDLI, TOJYUYCHHEM JOMOJITHTeILHOIT
HAyaHOIT WH(QOPMALMN M paciimperueM HAMWpX suammii o nebiaro-
TMPUATHOM [IeHCTBAM MHKROTOKCHHOB Ha Oprammsm UeinoBpexa, ¢ Jipy-
TOIl — JaJbHeHIINM PasBUTHEM aHAIATHICCKIX MeTOJ0B ompe/jelne-
HUA OTHX TOKCHHOB B nmmessix npojpywkrax. Ciejqyer mojuepRHYTD,
Y70 ICHONB30OBAHNE BATPASHEHHBIX IMINEBRIX IIPOJYKTOB B Kavecrse
KOpMa Talke PerifaMeHTHpYeTcs, IpHYeM MCXOJNLIA ypoBeHb 3arpsas-
HEHUS ompeJlefisieT BO3MOKHOCTH TPUMEHeHNA B 3aBHCHMOCTH OT BHJ/IA
JREBOTHBIX, MX II0Ja, BO3pacra M JAJBHEHINEro HasHAUYeHWs KAk ITH-
mesoro npojykra [FAO/UNEP, 1977]. Ocofoe Bummanme yjensercs
periaaMenTIHPOBAHMIO COMePIRAHMS MHKOTOKCHHOB B ININEBHIX IMPOIYK-
Tax (B TOM HHCIe JRMBOTHOTO IIPOMCXOMEHNUA), HpeHasHaTeHHBIX
WIS IeTCROrO IATAHWUA.

BecbMa BajKEBIM IIpejicTaBIsAeTCs BONPOC 00 9P PeRTUBHOCTH KOHT-
PoisA, TaK Kak camMo no cebe BBeJeHMe KOHTPOJA 3a 3arpAsHeHEeM
TIAIIEBBIX NPOJAYKTOR MIKOTOKCHHAMHE He JOJMHO paccMaTpHBATLCH
B KavyecTse KOHEYHOW 1lenad, AHAJH3 pPe3ylIhbTarToB CHCTEMAaTHIeCKOro
KOHTPOIA (MOHUTODHHTA) ITO3BOJSET: BO-IEPBLIX, IPEJOTBPATHTL II0-
CTYIUIEHTe JUIA THTANNSA HaceJenus npojykros ¢ npessimennmem IIJTR
MHIKOTOKCHHOB; BO-BTOPHIX, OLEHHTH OT/IaJIeHHBIe IIOCHECTBHA YIOT-
‘peblienna B MUILY NPOAYKTOB ¢ HM3KAM YPOBHEM BarpA3HeHHA ImyTeM
yueTa CyMMapHOTO ROJHWYECTBA MIKOTOKCHMHOB, IMOCTYNHUBIINX ¢ M-
‘el B TeveHme ONpeJleIeHHOr0 IPOMEsKYTKA BpeMeHH (yueT peaib-
HOIl HATrPYSKH Ha OCHOBE JAHHBIX O COCTOAHMH (DAaKTHIECKOTO MHTA-
HES W CpejiHeM YPOBHE B3arps3HeHUs OTJeJBHBIX HHIIeBHIX HPOIYK-
TOB); B-TPeTHHX, 000CHOBATH HEOOXOAUMOCTH LpPOBE/IEHHSA Mep,
HANPABIEHHBIX Ha CHHUJKeHUe YPOBHS BarpASHEHHsA, W OUIEHATH (-
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TaGunima 31. Ipeneasno fomycTHMbIC KOHIEHTPAMH MUKOTOKCHHOB B ITHINE-
BBIX TPOAYKTAX M KOPMAX, OPHIMAIBHO YCTAHOBJIECHHLIE B HEKOTOPHIX CTpaHax .

Crpana MuxorToKcHH Bupn nponykra TIIK, MKr/KT
Ascrpaius AdunatoxcHusl | Bee mumieBsie mpojiyKTEL 5
Beapras Admarorenusl | Bee muimessie IpoyRTbL 5(B;)

MoxoK0 B MOIOUHEIE TIPO-
JIYKTHI F(My)
Harymmn Bee numersie mpojyKTh 0*
¢ Oxparorcmu A | To ke 0%
CreparmMaronu-
CTHH » » o*
SeapaseHOH » » 0*
BenmcoGpma- A(I)naroxcnm Opexm ® TPOJYKRTH H3
HAT HuXx 5(By)
Pagiranmie kopma 10—50(By)
Nanns AdraroxeHunt | Apaxne u HpOAYyRISL 13
x nero 10
ABNMMIHBIe KopMa N
Oxparoxenst A | Maco csunoe F L gg(Bl)‘
Tleuenn ® IOYKH CBAALIC 10
Wnpus Adnarokenasl | Myra apaxmcosas (1m-
1menas) 30
Myxa apaxmcoeas (Kop-
MoBan) 1000
Hanana Adnarorcnunt | Opexu #m TPOAYKTE U3
HOX
Jlesoxcnuupa- | Bee 3epHOBEIE TIPOMYRTE i
JIEHOJ JUIA JIETCKOTO THTAHNA 0*
Hupeprans: Adurarorcmpsl | Apaxme M OPOAYKTH M3
e 5(B,)
Alnroe MOTOKO 0, 1(M
Pasmmursie KopMa ,0_5063 ) :
Ioapma Adnarorenust | Bee numersie mpoyKTLI 5(3‘)
CCCP Admarokcausl | Bee nuImessie mpoiyKTs! 5(Bl)
Mosoko m MomO9HBIE TIPO- A
JYRTH 0,5(M,)
TMarynnn (DpyKRTOBBIE W OBOIIHBIC
COKH ¥ KOHIEHTPHPO-
BaHUBIE IMOPE 50
To ke JyIst JeTCKOro Ird-
[ TAHNSA 20
CIIA Adnarorcuner | Bee mmmessie IpomyRTHL
" KOpMa 20
- uaroe MoI0KO 0,5(M,)
QuEBaAHIIT Adnaroxcnusr | Opexsm m IPOAYKIEL 13 -
HEX
OPT Agrarorenmusr | Apaxme u TOPOAYKTHL H3
nero 20 nan 5(B,)
Pasnnausie KopMa 10—50(B;)
Dpannas Adnaroxcnnsr | Bee mumienfie mpogyRTEL 10

[Tamersie TPORYRTHL [
nerem

Juernueckne
HPOJIYKTEE

Paanmunsie KopMa

MOJIOTHBIE
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[Tpojosmkenne

Crpana Muroroxenm Buj npojyira TS, M/t
Illermusa Adanaroxennnr | Bee nuimennie mpojyren b
Ropma GO0
[Tarysmum fGmowuni - cort  (Komen- g
TPUPOBATIILIT) H0°

fAnonua Adraroxennnr | Bee mumiensio npojry e 10(13))

* B npepenax MynerBuTeaALioctn MoToxn,

ERTHBHOCTH HPOBEACHHLIX MeporpusTuii, Jlanmpie Komrpoias Moryr
OBITH MCIONB30BAHLI TAKMKE LTSI OMEHKU KauyecrBa MMIOPTHPYOMBIX I
HSKCHOPTHPYEMEIX IIHINEBHIX IPOAYKTOB, COBEPIIEHCTBOBAMU TEXIHO-
JOTHUECKUX IPUEMOB XPAHEOHWS I IIPOMBBOJICTBA IMIIEBHIX IPOJIYK-
TOB, JUIA M3YYEHIA BOBMORHBIX KOPPEISIIILT MEKIY YPOBHEM 3arpss-
HEeHMS W XapaxkTepoM  3a00leBaeMOCTH  HACEJeHHUA  OTHENbHBIX
pernonos. HeoOxoiumo eme pas mojuepRHyTh, 9To IpobieMa MIKO-
TOKCHHOB BRIIOYAET PAJ| ACHEKTOB, cpejil KOTOPHIX OCHOBHBIMH SIBIIS-
10TCA MeIUNEHCKEIT 1 sronmoMuveckmit, [{ak jocrarouno ybOeauTenbuo
fIOKA3BIBAET OTEUCCTBeHNILIT M MEJIyHADOJHBIA OnLiT, BBejenue a¢-
(PERTHBHOr0 KOHTPOJSA 3a BArpASHEHVeM IIHINEBLIX IIPOJLYKTOB M KOp-
MOB MUKOTOKCHHAMIE JICKHT B OCHOBE pelneHys o0emx 3ajgauy dTOif
BAJKHON HAPOJHO-XO3AMCTBEHHOI W TUTUEeHNYECKOil 1podiIeMsr.



Jaraoyenne

B macroameii pafore paccMOTpeHBl MeIHIMHCKIe W OHOIOrmYe-
CKHe acHeKTHl MPoGJIeMbl MEKOTOKCHHOB, c/lellaHa IONBITKA 0000IuTE
U IPOAHAIM3HPOBATH MHOTOYHCIEHHEIE CBefleHNs 00 WX CTPYKType &

¢ PHBUKO-XMMHYECKHX  CBOHCTBAX, pACHPOCTPAHEHHOCTH M METOJAax
ompejienieHus, 0co0eHHOCTAX MeTadonm3Ma M MeXaHUsMa JelcTBus,
poJM B TATOJOIMH YeJOBEKA M CEIbCKOXO3MUCTBEHHBIX IJRHBOTHEIX.
Her meoGxopmmocTn BHOBL IOJUEPRABATH AKTYAILHOCTH, HAPOIHOXO-
3ANCTBeHHOe W MeJIMIMHCKOe 3Havenme sroit npobiemsr. Murpocko-
nuveckue (muecuenvie) rpulnl U UPOAYIUpPYEMBIe MMH MUKOTOKCHHE
pPacmpocTPAHEHHI MOBCCMECTIO W MOTYT ITOPasKaTh MUIIEBLIE TIPOILYKTHL
I Kopma ma ni000M drame uX NPOM3BOJACTBA. MHOTME MIKOTOKCITHBI
ABISTIOTCS BHICOKO TOKCHYHBIME COEJMHEHUAMH, a HeKOTOPHIe H3 HIX
00J1aJ1a10T BEIPA/KEHHBIME 9MOPHOTOKCHYECKIMH, TePATOreHHBIME, MY-
TareHHBIMM M KaHIEPOreHHBLIMM cBoiicTBaMu. VHpIMuH ciropamm, omHn
HPEJICTABIAIOT NOTeHIHAIBHYIO OIMACHOCT IS 3JI0POBLS UeOBeKa.
Ho waxoBa crememp 9T0if ONMACHOCTH IS OTAEIBHBIX MHUKOTOKCHHOB?
HKaroBa cremens peasbHOCTH HeOIAarompHATHBIX IOCAEICTBHIT BO3Jleii-
CTBHs Ha OpPraHmsM deixoBeKa MuKoTokcmuos? OTBer Ha HTH BOIIPOCHE
nMeeT HCRIIOUNTENBHO BAKHOE IpaKkTHYeCcKoe 3HaUYeHHe, mbo I03BO-
JTHT CKOHLIEHTPHPOBATH BHAUMaHWe W YCHJIHA JMINL Ha OMpPeIeqeHHOM
(mocraTouno orpammuennoM) umciae MUKOTOKcHHOB, Haxkme swe dax-
TOPHI BAMAIOT HA CTEIEHb ONACHOCTH Barps3HHTENeil IMHUIEBLIX IPO-
AYKTOB, B 4aCTHOCTH, MIKOTOKCHHOB, JUIA BJI0pPOBbs deimoBeKa? Iro,
BO-TIEPBBIX, XapaKTepPUCTHKI ¢aMOro MHKOTOKCHHA — CTeIeHL OCTPOI
TOKCHYHOCTH; BBIDAKEHHOCTH M dacrora OTfaieHHBX 2¢HdeKToB
(B mepBy0 ovepeih KAHIEPOTeHHOTO); BO3MOKHOCTH AKKYMYJANUHE B
OUINEBLIX HENAX I OpraHuaMe YeJoBeKa; BO-BTOPEIX, HTO0 XapaKTepmH-
CTHKH er0 pPacrupoCTpameHHOCTH B IHIIEBRIX MPOJYKTax — dacrora M
YPOBeHDb 3arpAsHEeHUs, 0COOEHHO TPOJYKTOB MACCOBOTO IOTpeOIeHms;
cTabMIBHOCTD, 0cODEHHOCTH TpaHedOpMAIME U Jerpajanud B MHIIE-
BBIX IPOJYKTAX; B-TPETBUX, BTO XapaKTePHCTHKH 00heKTa BO3JeilcT-
BHS, T. e. ueloBexa — ocobenmnocTnm Merabonmama; Hammame 0co00
YYBCTBATEJILHBIX TPYyIm Hacedenus (mernm, GepeMeHHBIe JKeHITHHE,
IHNA IMORIIOr0 BO3pacra M T. I.); B-YeTBEPTHIX, BO3MOKHOCTH KOM-
OMHHPOBAHHOTO JIIICTBHS pasiMmUYHBIX MUKOTOKCMHOB M JPYIAX 3a-
IPASHITENeH OKpYy/KawIiieil cpejlbl, WMes B BHJY TNPH ATOM peaib-
HOCTHL cyMMmauum ux nebmaronpuarheix adexros ma oprammsm de-
aroera. Hawxomei, Becsma BaskuabIM  (PAKTOPOM  ABISIETCA TaK
HA3HIBAEMBIl YDPOBEHb pEANbHOW HATPYSKH HA 4YeJ0BEKa ¢ yIeToM
BpeMeHH BO3jieiicTBIsT (MecsIl, T0/l, BECh IepHoJ] KUSHIM).

Jlocrarouno ojmoro amib nepedHcieHus STHX (BaKTOPOB, YTOOH
OLEHUTH CIOKHOCTH npodiemer. HecoMuenno, 94T0 npaBHiabHas OIEeHKa
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CTENEHN OMACHOCTH OT/ENLHLIX MHKOTOKCHION, BArpA3HAIONIX IHINe-
BEIe TIPOAYETHI, JUISL 3/0POBLs MEIMOBEKA SABIAOTCH HOPHOCTONO IO
THETHeHHYECKON M HKOHOMUMECKON sajavieil,

MuroTorcHKONIOTHS, Kak OLIIO YIKE OTMEUEN0, HAYKA MHOTOIPO-
{urpHag W pemenue CTOAMN TEPEJ| HEil BAJaT BOBMOMCHO JUIIL [1PY
ROMIUIERCHOIT pabore Crenumaiucron B oDIACTi CaMbix  PasmmIimng
obuacreil 3HaHMWIt — XUMHM ¥ (puauKm, OHOXUMIL 1 MOJQKYJIHIPHONT
Guonmormm. AHaams HaROIICHHOTO (PARTHUGCKOIO MATOPUALA - HOBBO-
JAET BHIACIHHTH CICAYIONME HePCHeRTHBILIE HATPABICHIL B M3yIe-
HEX 1POGIeMBEL MIKOTORCHIOB,

— UVayyenme rtag HASHIBACMOIO BTOPHUHOIO Meraboumsma y pas-
JWIHBIX BUOB MUKPOCKOMMYECKHX 1pulion n 0OLIMHKIX W 9KCTPOMAIH-
HEIX YCHOBHAX HMX POCTA; BLIICICHHE BTOPUUHBIX MerTaboauTon, uay-
YeHHEe HX CTPYKTYPHL, (PUBHKO-XUMHYECKHUX CBOUCTE, TOKCHUYLOCIH,
HATPABIEHHOe HA BEIABIEHUE HOBBIX MUKOTOKCHIOR,

— PaspaGoTka maJileKHEIX HWHCTPYMEHTATBHBIX XUMHYECKHX Me-
TOMOB 00HApPY/ReHNA, HACHTH(OUKAIIE ¥ KOJIHYECTBEHHOI0 OIpejerne-
HAS MIKOTOKCUHOB B NHINEBHIX HPOAYKTAaX M KOpPMAX, a TAKiKe BBI-
COKOUYBCTBUTEJLHEIX M BHICOKOCHEIM(PIISCKAX PASUONMMYHOXHMMA-
YeCKHX W HMMYHO(EPMEHTHBIX METOJO0B WX OHpeJeJeHus B
OHONOTUYECKAX JRHAKOCTAX M TRAMAX YeJOBEKA M JREBOTHBIX, YTO
MO3BOJIAT TIOMYYHTH HPAMbIE [OKA3ATENHCIBA PONE MHUKOTOKCHHOB B
PAa3BHTHU COOTBETCTBYIOIIEH IIATOJOINM.

— Jlayuenne 9acroTH M YPOBHA 3arpPA3HEHHA IMINEBRIX IPOJYK-
TOB MUKOTOKCHHAME; OI@HKA PEaJbHOHl HATPY3KN OT/@IbHBIME MUKO-
TOKCHHAMZ Ha HacelXeHHe DPasjMIHLIX PErHoHOB C YYeTOM COCTOSHHS
(paKTIHYECKOr0 MUTAHUA; H3YYeHHE BO3MOKHONE KOPPeJATHBHON 3aBH-
CHMOCTT MEJRYy YPOBHEM BarpsisHEHUS IUIE MUKOTOKCHHAMH B /(AH-
HOM DPEruoHe ¥ XapaKkTepoM 3a00eBaeMOCTH HACeJeHWs.

— Wsyuenme meraGosmaMa MUKOTOKCHHOB B OpraHmaMe JeloBeKa
¥ SKEBOTHBIX M IOMCK BOBMOKHBIX UX AKTHBHBIX MeTa0OIATOB; pac-
wu@poBKa nyTeil AeTORCHKANN MUKOTOKCHHOB B OPraHW3Me; OLNEHKA
BINAHAA DasIHIHBIX aJMMEHTAPHBIX (PAKTOPOB HA CKOpOCTh MeTrabo-
JI3Ma U IeTOKCHKAIUA MAKOTOKCIHOB B OPTaHM3ME.

— MWayuenme MOZCKYIAPHBIX W KIETOYHBIX MEXaHM3MOB JeiicT-
BHA MHKOTOKCHHOB, o0paijas BHUMaHHe Ha OCOOCHHOCTH HapyIIeHAS
GysRuHOHEpOBAHUA (PEPMEHTHBIX CHCTEM M KIETOYHBIX MeMOpaH mpH
HHTOKCUKALIAX.

— MWsyuenme orpanenneix d@exTo M Tpekyie BCero KaHIepo-
CeHHOTO JIeHCTBHA MUKOTOKCHHOB, 0COOEHHO IPM MX HOCTYINIEHHH B
HUBKUX 03aX B TeYeHue [INTeJLHOr0 mepnojia BpeMeH .

— Paspaborka HOBBHIX TEXHOJOIHYECKAX NPHEMOB XPaHeHUs U
TPHTOTOBJCHMST IUI[EBBIX IPOAYKTOB, HANPaBIEHHBIX Ha IpPeIyI-
pesKieHIe 3arpsA3He I MM ylajleHIe MEKOTOKCHHOB.

37lech mepevmclieHbl JIMIML HeROTOPHIE OCHOBHBIC HANPABICHUS B
W3yYeHHN MEMINHCKAX M OWOJOrmIecKUX ACIEeKTOB IPOOJEeMBI MH-
HOTOKCIHOB.
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MnaTencuBanie TEMIBI PAa3BUTUA MAKOTOKCHKOJIOTHE, €€ yCIeXd o
HpakTHYecKue AOCTIReHUA [eNaloT HeoOXOMUMBIM X0Tsa Obl B caMoii
cswatoit Jopme ocBeTHTH Te PadOTHl, KOTOPHIE BHIILIN B CBeT B IIEPUOJ
HOATOTOBKY PYKOIHCH K M3NAHUIO.

Bomsmroe nmpaxrmdeckoe 3madenme MMeOT PaboOTHI, IOCBAIEHHBIE
MBYYEHII0 YaCTOTHl M YPOBHSA 3aTPAHEHHS IPOOBOIBCTBEHHOTO CHIPhSE
#i TIHIEeBBIX TPOAYKTOB MUKOTOKcHHAME. 3acynumsoe dero 1983 r. ma
doapmreit wactn teppuropun CIIIA cmocoberBoBamo mopaskeHmio Ky-
rkypysst A. flavus u sarpssmenmnio 3epHa araToKCHHAMM B ITpoIecce
ero cospesanns [Romer T., 1984; Tuite J. et al., 1984]. Bricoras ua-
crora (mo 56% obGpasmos) sarpssuenns a@IaToKCHHAME yCTAHOBICHA
amst copro ypomas 1980 u 1981 rr. B mexoropsix paitomax CIITA
[McMillan 'W. et al., 1983]. 3acuy:xusaior BHEUMAHUS COOOIIEHUA O
CAYTASTX MUKOTOKCHKO30B Y  CEIbCKOXOZMCTBEHHBIX JKABOTHBIX B
erpanax Cesepnoit Esponst (Quuasanmmsa, Mlsemus), Boispannsix za-
rpssHennemM Kopmosoro 3epua adumarorcmuavu (go 8,2 Mr/er) m cre-
purmarormernaom (4 mr/er) [Holmberg T. et al., 1983; Pohjanvir-
ta R. et al., 1984]. Ilposemenusie 8 Wugun weememoBamms moursep-
JRIQIOT, YTO KOKOCOBBIE OPEXIl M TPOAYKTHI X IepepaboTKu SABIISIOT-
ca GuarompuATHBEIM cyberpatoM us  oOpasoBanms  adIaTOKCIHOB:
67,7Y% wusyvennsix 00pasmoB CyXoi KOUpBl cojepsRajin afuaTorcust
B wormearpanmun or 10 go 4000 Mrr/er, a wacrora mX 0OHAPYIReHHT
B cHafiocTAX W Maclne cocrapiasma  coorsercrsenmo 679% m 100%
[Kumari C. et al.,, 1984]. B Hurepun Goxsmmumcrso o0pasmos InBa
n3 20 nmsosapen copepsrano aduaroxcmusl B Konmgeerse or 1,7 mo
137,7 mxr/n [Okoye Z., Ekpenyong K., 1984]. D. Watson (1984),
CYMMOpPYst Pe3yibTaThl M3YIeHUsT MUKOTOKCUHOB B Beanxobpuramnn,
orMedaer, yro sampemgente ¢ 1982 r. memonbzoBaHm I KOPMOBBIX
mejieil apaxmea M CeMAH XJOMYATHUKA, 3arpsa3HeHHBIX aduarorcmma-
MH, TPHBEJIO K PE3ROMY CHUJKENNIO YacTOTHI 0OHapyskenmst adraTok-
cuaa M; B moxoxe. [l rurmenneros TPeACTABIIOT MHTEPEC TAHHBIE
00 obmapyskenun aIraToOKCHHOB B BOBMYIIHON NBUIM Ha MPEIPHATH-
AX xpanenus u nepepaborku sepua [Zennie T., 1984].

Jlansueiimee cosepriencrBoBanue wmeromos ompepenemus TTMT
[Tyremsssm B. A. u sp., 1985; Bata A. et al., 1984; Dohi Y. et al.,
1984; King R. et al., 1984] ¢T0c0BCTROBATO TMONYICHUIO HOBBIX (,Bene-
HOIT 0 PacIpoCTPaHeHHOCTH HTON TPyImsl MuKoTokcunos. Ilo MueHmIo
T. Romer (1984), xomoguoe siraszmoe meto 1981 m 1982 rr. ssmirock
OJ[HOIl W3 OCHOBHBIX HPHYHE OTHOCHTENBHO BBHICOKOr0 YDPOBHA 3arpss-
HEeHIST KYKYPY3HL JeB0KCHHMBANCHONOM (BOMUTOKCHITOM) HA CPeIHEM
samage u Bocroke CIINA. B Hamame s mmemmme yposmas 1982 mn
1983 rr. cpemmee cojepskanue JI@BOKCHHUBAIEHONA  COCTABISIO
0,086 mr/xr [Scott P., 1984]. B aror ke mepmoj B IMIMEHHIHON MyKe
9TOT IoKazarTexsh Op1 Ha yposme 0,4 Mr/kr, a B XJ1e000yI0UHBIX M3/e-
ausix — 0,08—0,27 wmr/xkr. B BeamkoOpurannmm es0KCHHEBAICHON
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obm1 obmapysken B 169 obGpasuon miennin ypoast 19801982 rr..
(0,02—0,4 mr/ur) n v 70% nmmoprapyemoit muennin (5 KoHe-
rpamum go 1,32 mr/er) [Osborne G., Willis K., 1984; Walson D,
1984]. B epszu ¢ HTuMu JamibIMm TPEACTABIIOT HITEPOE HECTO/L010 -
nnsg P. Scott (1984), mpopemoncrpupoBasiime Upessuivaiiinyio ¢r-
OUITBHOCTL JEe30KCHIIBAJCHONA B TIHEITHIIE TBEPABIX COPTOR: KO-
TpaumA TOKCHHA He CHIRAIach HI B IPOAYRTAX ucpcpnﬁm'mr Ies
HAIBl (MyKa), HI B TOTOBBIX uauenmax (xued).

B nceaenosannsx, nposefenusix B Hoapme, OPT" u Bemnmﬁpum-
un, BeIsgBIeHa AoBoanio Bhicokast (16—21%) wacrora oGmapysrennsy
oxparokcmua A B mourax cpumeil, orobpanusix ma Goiinax [Golinski P.
et al., 1984; Bauer J. et al., 198/1 Watson D., 1984]. M. E. Usaunm-
wmit w A, O, Oopaskeit (1984) mpm ocrpom TOKCTRO3e Yy CBHHEI BBI-
SBINIM  BBICOKHII ypOBeHBL 3arpsAsHEHHsA KOpMoB marTyiamuoM (1o
24 mr/xr).

Taxkum o6pasom, MOJIyYeHHbie B TIOCHEHEE BPeMs AAHHBIE BHOBD-
MOMYePRUBAIOT AKTYAJBHOCTH IMPOOIEMBI MHKOTOKCHHOB JUIA  BCeX
eTpaH M HeoOXOMUMOCTh OPraiH3auu MTOCTOAHHON CHCTeMBI KOHTPOIS
3a 9aCTOTON M YPOBIEM 3arpsA3HeHis MIKOTOKCHIAMI THIEBBIX PO~
JAYKTOB I KOPMOB.

TTpomomkaoT WHTEHCHBIO PAZBUBATLE MCCICAOBANMA TIPOIECCOB:
peryisium GmocHHTE3a MUKOTOKCHIOB Tpubamu-mpojyienramm. Pa-
6oramm R. Buchanan u D. Lewis (1984a, b) poxasama pascues poin.
NIIOKO3BI B peryasamun cunresa aduarorennon. Mirepecio, uro nexo-
TOpBIe TPHPOIBIE KOMIOHEHTHI TepHa, KaK, HaupuMep, IHmepir,
B 3HAYHTENLHOI cTereHm MoaBiAloT obpasosanme aduaToKRCHIIOs,
a THpPUIA3HHOHOBBIe TepPOUIIIB, HA000POT, MOTYT CTHMYJIHPOBATE HX
cuares [Bean G., Southall A., 1983; Madhyastha M., Bhat R., 1984].

Ma Goubimroro wicaa pa6or, TMOCBAIEHIBIX M3YICHIIO TOKCHIECKIX
cBoiicTB 1M OGuoxmMmueckuX H(PPerToB MUKOTOKCHIIOB, OCTATIOBIIMCA
TOJBKO Ha TeX, KOTOPHIe MME0T MPHHIHITAILI0e 3HAUCIITe T ONeH-
KI OMACHOCTH OTHEIBIBIX MIKOTORCHHOB 1 PaciinpoBRE MeXamusMa
X JeiicTBHA. 3aciHy/RuBaeT BHEMAHIT coollienne o0 yCHJIeHUN RamH-
neporennoro feitctBma adaaroxcmna By ma (ome peremepaTHBHOR
runepmasun nocdae wactmumoir remarorrommn [Dix K., 1984]. TIpm-
opuretnoe smauenne myeer padbora P. Curry m coast. (1984). B ro-
TOpOit ToKazamo, uro crepurmarommermn B foze Beero 0,06 wmr/wr
BEI3BIBACT 3HAYNTENLHOE VBEIMUYeHNEe YaCTOTHl CECTPHHCKHX XPOoMa-
THAHBIX 00MeHoB B KocTHoM Moare mbimeil. C. Brookes u coant. (1984):
CUMTAIOT, UTO OOHAPY/KEHHOE MMU TIOJABIEHIe CIHTe3a MUTOXOHIPH~
anpuplx  Oeaxon  aumaroxcumom B (ma 1009% wepes 24 u) momer
UIpaTh BaJRHYIO POIXL B MeXanmaMe ero Toxcudeckoro peicrsus. 06—
pamaer ma cebs BHmManme (arT PESKOT0 MBMEHEHWST COOTHOIIEHITS
OMOTeHHBIX AMHHOB B TOMOBHOM MO3Te IBIIIIAT IIPH  OJHOKPATHOM
peemenun um aduraroxenna B; [Ahmed N., Singh U., 1984]. Hecom-
Henupli waTepec npeacrasimaior papmase I. Irvin m G. Wogan (1984)
10 U3YYEHHT0 MOJNeKYIAPHBIX MeXannamon seficrsus adrarokcuna By.
Ecam panpmie aumn mwpegmorarann Hamudme B Moderyire JTHH yua-
¢TKOB, usbmparenbHo TojpBepraionuxes arake aduaroxcummom Br
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[Muench K. et al., 1983], To aTm aBTOpHI SKCHEPEMEHTATLHO KOKABAIA
CRIeKTUBHOCTS nelicremit adrarokcnua By ma ompeneneHHblil yaacToR
JTHE (pAHEK), womupytomuit pPHK-npegmecrsennux — 455 PHR,

B ompitax Ha Kyuxbrype remaToluTOB IOJMYYeHHI HOBBIE HOATBEP-
JROAEHNA PONE TIyraruonrpancdepassl B JeToKcHKanmu adlIaroKcH-
ma B; [Loury D. et al., 1984]. Ilpnmegarensno, 4To AInTEIRHOE BBE-
neHme KpelcaM aIaToKCWHA IPUBOAUT K AKTHBATHA TIIyTATHOHTPAH-
.chepasbl, CONMPOBORAAIONIEICS IO/[ABIeHIEeM IIPOIecca KOBAJIEHTHOIO
CBA3BIBAHMSA TOKCHHA ¢ Makpomojexyramu wiaerkm [Loury D,
Hsieh P., 1984]. 3acayscusaor BHIMAHNA JaHHBE 0 CTUMYJIADOBAHUH

gMeradoimaMa aduiaTOKCHHA W TIOJABIEHHN €ro KaHIepPOTeHHBIX
‘CBOIICTB ITO[ HENCTBIEM IIOMUXJIODPHPOBAHHBIX NI IIOJXOPOMAPOBAH-
HEIX J{()eHINIOB — IINPOKO PACIPOCTPANEHHBIX BarpsasHENTeNeil 0Kpy-
JRaoIeil cpejsl, ABIAKIINXCA mEAyKTOpaMu muaroxpom P-450-comep-
sRamreit Momookcurenasmoii cucremsr [Shelton D. et al., 1984; She-
pherd E. et al., 1984]. A. Rahimtula n M. Martin (1984) obmapysxumm
yemiiere MyTarenHoii axrusHocTH aduiaroKcMHAa W NOBBIOIEHHE ero
CIOCOOHOCTIT HEe0OPATIMO CBSISHIBATHCS ¢ MAKPOMONEKYJIAME TIPH BO3-
HelieTBII HEKOTOPBIX aHTIIOKCH/IAHTOB.

Hax 6buro orMeveno B KHUre, OXpPaTOKCHH A U IUTPUHUH YacTO
«00HAPY/RIBAIOTCS BMECTe B KauecTBe IPUPOJHBLIX 3arpssHuTeneil 3ep-
HOBBIX IPOAYKTOB. B ¢BsI3M ¢ 9TuM NpEACTABIAIT HHTEpPEC TaHHBIe
K. Mayura n coasr. (1984) o smaumrenpHOM yCuAemum HMOPEOTORCH-
TeCKOTO 1 TeparoreHHoro sderra HTUX TOKCHHOB IIPH HX COTCTAHHOM
JelicTBUN Ha KpBIC.

TMosyuensr HoOBBIE JaHHBIE, TOATBEDIRIAOINEG HAINIHE MyTareH-
@eix cgoiters y ¢ysapuna C — muroroxcumma F. moniliforme. IToxa-
3aHO0, YTO 00E3BPE;KUBAHIE €ro MyTareHHbIX MeTaloJuTOB OCYIIecT-
BiseTcs myreMm kowbloramum ux ¢ SH-rayrarmomom [Gelderblom W.
et al., 1984].

K. Terao m coasr. (1984) mpmBomsT psiji 9KCIEPUMEHTANLHEIX J10-
‘RABaTEIBCTB B TONB3Y THIIOTE3EI 0 MeTafOMMYecKoil AKTHBAIN MHK-
pocoMHBIMI (epMEeHTaMi IEeYeHN IUKIOXIOPOTHHA — OIHOT0 W3 0C-
HOBHBIX MugorTokcmuos P. islandicum. Ilpensapurensioe Bpepmemnue
JRUBOTHBIM (DeHOOAPOUTANA YCIIUBAJO TOKCHYCCKOE NEHCTBUE IMMKIO-
xamopornua, B To Bpemsa kax seemenue CoCls, mpusojsmee x cumixe-
HOI0 ypoBHA muroxpoma P-450 B medenm, IMONABIAIO €r0 TOKCHI-
‘HocTh. Tak ke KAk M B OTHOUIEHWM HPYIMX MHKOTOKCHHOB, THOJCO-
_JlepsRalime areHThl OKA3BIBAIN BAIUTHEIT H(PPEKT 1P MUKOTOKCHKO-
‘3@, BEI3BAHHOM IHKIOXJIOPOTIHOM.

Ilomyuyensr mepsble SKCIEePEMEHTAIbHBIE TIOATBEP/KACHUS BEHIBHA-
HyTO paHee IUIIOTE3Bl O PONM pPeaKIUU KOHBIOTAL[HI ITeHIIIILI0-
Boit kueaorsl ¢ SH-rryrarmormoM Kak OfgHOro M3 Iyreil ee ofes3BpeRm-
panna B opraumame [Dierickx P., De Beer O., 1984].

Rar 0buro yyke orMeveno, cpegn MHKOTOKCHHOB TpHOOB poja
Penicillium 0c060 BHIPa/KEHHBIME TOKCHYCCKAMIE CBOMCTBAMU OTJIH-
TaeTesA IUKIONMA30HOBAsS KHUCAOTA, YACTO 00HAPYKHBAEMAS B 3ePNO-
‘BBIX IPOAYKTax BMecte ¢ adaaroxcmaamu. W. Sorenson i coasT.
((1984) Buepssie BHIABMIN Y HUKIONMA30HOBO KUCIOTH MyTareHHYIO
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AKTHBHOCTh, PABHYI0 1O CTENEHM BBIPAREHHOCTH arrTumocti adia-
rTokcuna Bi. Basmo, 9T0o Ipm COBMECTHOM JEMCTBIIN HTUX MUKOTOKRCH-
HOB Habmonanachk cymmarst 5PQerTos.

TMonyuensr HOBBIE HAHHBIE O MOJEKYSADHBIX Mexaumamax Jeiior-
sua PR-toxenma — mukororcmaa P. roqueforti. O6mapysreno, uro om
nogasasger akrusrocth [ HK-mommvepas a, B m y [Lee Y. et al., 1984].

Iyomnkanmsz P. Bezille m coasr. (1984) sasmsercs mepseiM co00-
IMeHneM 0 CIyJyagx Ha eBpoleilckoM KomTmmemnTe (Dammaibuoil Hirie-
MBI — MUKROTOKCHKO3a, BhIzBammoro rpubamm Pithomyces chartarum.
ABTOPHI ONMCHBAIOT KIWHHKY OTpanienis cpepn oser o (Dpaminn
B niepmoy 1980—1982 rr. R. Munday (1984a, b) upopmommmn usye-
HIIe MEXaHM3Ma TOKCHYECKOro NEHCTBIS MUKOTORCIIA, HPOYIHPYO-
moro P. chartarum, — crmopujecMnma, 1 MOXYUII HOBLIC JOKABATEI-
CTBa BaJKHOIl PO BHYTPHKIETOYHON TEHEPAINU CYITEPORCHITIOr0 pa-
nokana Oy B MENOHANUN ITATOJOTHYECKUX M3MEHEHMIT IIPH CIOPH/EC-
MITHOTOKCHKO3aX.

Bee Gompmee samvanme npusiexaior ® cebe TTMT. Hamu cosme-
criio ¢ K. V1. Dmrepom Briepssie 6bur BEIETen us Ryabryphl F. sporo-
trichiella moppiit TTMT — 3’-rugpoken-T-2-Torcnm, KOTOPHIA 10 HAa--
CTOSIIIIETO BPeMeH’ OBUI M3BECTEH TOJBKO KAk IPOAYKT Merabormama:
T-2-trokcuna y meworopeix muexommraommx [ Yoshizawa T. et al.,.
1982, 1984]. K. Khera i coasr. (1984) mojgueprusaior BBIpa/KeHHOCTE -
amOprorokcnueckoro peitcrsms TTMT, ofmapykns 3maumrTenbIoe T10--
BHIIIEHIEe CMEPTHOCTH, W3MEHEHMSI MACCHl W PA3sMepPOB INIOJOB y TPbI-
BYHOB TIPHI BBEIEHMI UM J(e30KCHHUBAJIEHONA B JI03aX, COOTBETCTBYIO-
mux 1,5 mr ma 1 xr maccsr rera. OgHako MMEIOTCS M IPOTABOPEUYMBHIE:
csefennsa. R. Morrissey (1984), B wacrHocTm, He 00Hapy/KII Karoro--
an60 BIMAHIS HTOTO MUKOTOKCHHA HA OEPeMEHHBIX KPBIC M WX II0-
TOMCTBO IIPH BEIIOYEHIH B KOPM JE30KCHHMUBAJIEHOJA B KOINIECTBAX
or 0,5 mo 5 mr/wr. Ilpencrasisior wurepec pammusie Y., Ueno (1984)
0 PasBHTHII OCTPOr0 TOKCHKO3a Y MBINIEI TP KPaTKOBPEMEHHOIT mHTa-
aampn T-2-tokemma B jozax Beero 53 m 140 mur/wr. Cumraior, uTo
OHOI W3 BOBMOJRHBIX TPHIMH PA3BUTHA IeMOPPArmdecKoro CHHAPOMa’
IpH MUKOTOKCMKO3aX, BH3BaHHBIX T-2-roxcmmom, HT-2-rokemmom m
AMaTeTOKCUCKUPIIEHONIOM, fABJIAIOTCA HAPYUIEHHE IIPOHUIIAeMOCTH
veMOpam  TpOMOOIHTOB ¥ TIONABIEHNE pEakmi HX Aarperanmm
[Chan P., Gentry P., 1984; Yarom R., 1984].

Hosete pammnie o mexammamax Toremdeckoro jgeiicrsms TTMT
rpynust A Tomyuemsl m B Hamieil raGoparopmm. B mepsyio ouepems
X0Tenoch OB OCTAMOBUTHCA Ha Pe3yibrarax M3yIelnsg MeXaHU3MOB
pasButud T-2-MUKOTOKCHKO3a ¢ BBIPAYKEHHBIM  Te€MOPPATHICCKIM
CHHPOMOM, BIIEPBBIe BOCITPOU3BEeHHBIM HaMu cosMectro ¢ B. B. Crm-
PHYEeBBIM B OHNBITaX Ha KpPEICAX ¢ HeZOCTATOYHOCTHIO BUTAMUHA I,
B ragecrse GuOXHMHYECKEX KPUTCPHER ONEHKH TOKCHIECKOTO JEHCT-
BHA maydann axrusHocTh 14 depmenros, xapawrepmaylomux (ynk-
IIOHAJLHOe COCTOSHNE PABINYHBIX RIAETOTHBIX OPraHels TeYend
ypoBeHb MerTabomm3Ma KCeHOOMOTMKOB, a Takke COMep/Ramme OeJra:
u Boccranopirenmoro rayrarmona. Cam mo cebe rmmosmrammmos E me:
OKa3BIBAT CKOJHKO-HUOYIH CYM[ECTBEHHOTO BIMAHMA HA DTH [OKA3a-
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rexan. Heemorpss Ha pasmmums KiImHHYecKoil Kapraasl T-2-MuroTORCH-
032 y JKHBOTHBIX ¢ HOPMAJIBHBIM W HUSKAM COfleP/KaHmeM 0o-TORO(pe-
pola B palyoHe, Xapakrep M CTENeHb BHIPAKREHHOCTH - M3MeHeHHi
001eit (GepMenTHON ARTABHOCTH OBUIN OJMHAKOBBIMH y KpBIC 00emx
TPYIIL: B PaBHOIT CTeNeHH OBUIM CHISKEHBI B IEYeHH ARTHBHOCTD JIN-
3ocoMubix rankosngas (B-N-ameTmiriioko3aMIHIassl, B-IIOKyPOHE-
Jashl M Q-MaHHO3M/Aa3bl), KapOOKCHIDCTEDA3H, cOJep/RaHue IUTO-
xpoma P-450 u Genka; moduTm OfEMHAKOBO BO3pacTala AKTHBHOCTH
anokenrugporassr 1 UDP-rimoryponosuarpancdepasst. B 1o e Bpe-
M ypoBeHb HEeceINMEHTHPYEMOil aKTHBHOCTH KHCJIBIX THpOJa3 Ie-
WeHN, 0TPayKAIONIeil COCTOSHUE JIM30COMIBIX MeMOpaH TemaToIiToR,
Pesko oTamualicds y RUBOTHBIX, Modydasianx T-2-roxcun Ha (oue pas-
Jmnaioit obecmevennocty Buramumom I, Eemm B ycmosmsx mommoreH-
HOTO MHTAHHA HeceInMeHTHpPYeMas aRTHBHOCTE JIM30COMIBIX THIPOIIa3
OplIa CHE/KEHHOM  (YCramoBIENHBIT HaMII  XaparTepublil IIpH3HaK
T-2-muwororcnkosza), To npu rumopuramunoze I T-2-roxenmm mpuso-
Jmr K peskomy (B 2-—5 pas) ee Bospacranmio. CylmecTBennbie pasim-
g B uaMenenny (PepMenTioil AKTHBHOCTH BBISBICHEL U B CHIBOPOTKE
wpopu. Ipu seepennmn T-2-tokcnua nHa (ome NOTHOMEHHOTO PalHOHA
0TMEYAJIOCH Pe3Koe CHUKeHme axkTuBHOCTH Iexounoit docdarassr m
ymepennoe ymenbiienue copepsannsg SH-rayrarmona, a y /RuBOTHEIX
‘¢ rumosHramMumosoM E — Bospacranme B 2 pasa aKTHBHOCTH IEJIOY-
wmoit docarazsr m B 1'/> pasa yposus SH-ruyrarmoma. ITomyuenmbie
Pe3yILTATEL 103BOJIAIOT IPEAION0RIUTE, YTO HapyHIeHHe POHUIAe-
Moeru muromeMmopan npu T-2-MuroTOKCNKO3e Ha (DOHE THIIOBHTAMMIIO-
sa E apusercst BaykusiM (ParToOpOM, CrHOCOOCTBYOIIM DPAa3BUTHIO Te-
MOPPATMIECKOT0 CHHIPOMA.

B mammx npepsipymunx necaenovanusnx [Kpasuenwo JI. B. n ap.,
1983; Kpasuenro JI. B., Horur A. II., 1983] 6sur0 mowkasamo, 910
oerpstit T-2-ToKCHKO3 ¥ KPbIC M MHIIOMAT XapaKTepusyeTcs MogaBie-
HIIeM B TI€UEHII M CHIBOPOTKE KPOBH ARTHBHOCTH (PEPMEHTOB JIM30COM.
B panpueiimienm npum mogocrpom T-2-TORCHKO3e y KPHIC MBI TaKike
OOHADYRIIN CHI/KeHNEe ARTHBHOCTH JIMB0COMHBIX THIPOJA3 — O-MaFH-
mosugasel m B-N-anerminIoko3aMIHNassl B 2 pasza; KaTerncuwuon A,
B, C u D coorserersenno na 65, 69, 22 m 38%. Arrusuocrs e Map-
KepubIx (PepMeHToB MUTOXOHAPHI I MHKPOCOM IPH HTOM He M3MeHsd-
aacn. IIpmyevarelbo, 9To B CHIBOPOTKE KPOBH aKTHBHOCTH BCEX M3Y-
UEHHBIX JH30COMUBIX (DepMenToB ObIIa CHUKeHAa B 2—3 pasa, a comep-
manue Geaka — ma 40%. Ob6mapymennoe momaBlenne AKTHBHOCTIH
JIM30COMHUBIX THPOJIaz MpH ocTpoM u momocrpom T-2-MuroTORCHKOZE
MOYKHO DACIEHMBATL Kak ciefcrsme wunrmduposanns T-2-roxcmmom
cunTtesa Geska. B 1o JKe Bpems HeIb3sg MCKIIOYNTH W HPSMOro jeiict-
BusA rorenna Ha (epments. Ilpepnonaraior, uro B npossIenun Kara-
JIMTHYECRO aKTHBHOCTH KHCIBIX THAPOIA3 JIM30COM  TJaBHAS POIH
npunagremsnT KapborcemisusiM rpynnam [Barrett A., 1972]. Tar ran
SIOKCUIBI OTHOCATCSA K COEJMHEHUAM, AKTHBHO B3amMOEIICTBYIONIM
¢ rapooxcmiasmbiyu rpymmamu, TTMT smomno pacemarpusarn B kave-
CTBe HEKOHKYPeHTHBIX HHTAOMTOPOB IH30cOMHBIX (epmenton. 3aciy-
JRUBAIOT BHUMAHHA JaHHBe 0 Baumsgamm T-2-ToKcHHA Wa AKTUBHOCTH
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depmenToB, . Merabommampyromux.  weewobmornkw,  pn  mogocrpom
T-2-roxcmrose mur copmecrno ¢ A. 9. Kpamaycxacom —obmapymmin
BHAYNTENBHOE CHIIKEHNe B ITedenu yposus imroxpoma <450 (ma
60%), comeprrammsa MEKpocoMmOro GesKa M HOMABIONNO AKTHBIOCTI
ammanarnapoxentasst (ma 28%) wm wapGoremancrepass (na 32%).
Wnrepecto, 4ro mpu proMm awrunsHoctTs anorenjrnposnasnt, UDP-io-
RypoHOo3mITpancdepasst u rryrarnonrpancepasnl BospacTama  coo-
sercrsenno jro 140, 148 u 1129% or womrponnioro ypomut, Brsinion-
Hasg aKTHBAIMA HHOKCHIH/IPOAASEL 11 (DOPMOIITOB ROIWLIOTAINI MOMET
OBITH pacrHeHeHa Kak JOKAZATEALCTRO POIM H1ux (PepPMEHTHBIX CHCTEM
B meraboauame T-2-roxenma.

B arom mrame Gounuroit murepec mpeecTanision AANnLe, mopy e
aele Hamu cosMectHo ¢ A. B. Jlepmiroit npu nayuennn Xponnuaecroro
T-2-roxemkosa y msnmeii [Kpasuenwo JI. B. u np., 19855, Y omsunon-
HBIX, ToxyvaBmux B Tedenne 6 mec T-2-Toxemm B jose /s mim /100
LDso (coorsercTByer wKommemrpammm TokcmHa B kopme 04 m
0,08 mr/kr), 6BuT0 OOHApYsKeHO 3aBHCHMOE OT J03BI TOAABICHUC B
medenn axrusHocTn QepmenTos I daser MerabommsMa KCeHOBHOTUKOB
I 3HAYATEJNLHOE BO3pACTANNe AKTABHOCTH INIyTaTHOHTpaHC(epassl.
Yepes 3 mec mocae mMpexpaienuss BEEJICHNsS TORCUIA Yy MBIIIei, Moiy-
gapmux T-2-toxenn B jose /oo LDso, focroBepno cHmsKeHIBIME ocTa-
Ballmchk ypoBeHb mmroxpoma P-450 m axrusmocrnh wapOOKCHIHCTEPASH,
B TO BpPeMs Kak arTuBHOCTH rayrarmonrpancdhepasst mw UDP-raoxy-
poHosmITpancepasst ObLIA BHULE KOHTPOIGL, Y JKHBOTIBIX, HOIYIaB-
OIIX TORCHH B MEHBIICI J{03e, K KOHILY BOCCTANOBHTEILIONO IIePHoJIa
ofHapy;keHa BHAYMTENLHO TOBHIIIENHAS ARTUBHOCTDL NIYyTATHOHTPANC-
depassr.

MuorouncieHHEIME HecaefoBARIAMA ObLI0 ToRazamo, uro HT-2-
TOKRCHI SBJIAETCA OJHUM M3 OCHOBHBIX Merabojmros T-2-rorcmia n
obpasyercs B peaynbrare jeanermimpoBanms T-2-roxemma mpu yua-
CTHT MHKPOCOMHOIT mapOorcmaacrepassl. Om ofmapy/RnBaeres Tarimke
B BHAUNTENBHBIX KRoJmuecTBax mapsuy ¢ T 2-rokcnHomM B RyJIbTypax
rpubos-mpopymentos TTMT rpynumst A, Opnaxo cpejiennsa o ToKcuie-
cxnx cpoificrBax HT-2-roxecmma mpaxrtmaeckm orcyrersyior. Ilposemen-
HBle B Hameil Jaboparopuu YcciaepoBanmsa Torasanm, uro LDso T-2-
n HT-2-torenma s kpeic camox aummn Buerap cymmecTBenHo He 0T-
JAIAI0TCA W COCTABIAIOT COOTBeTCTBEHHO 4,33 m 6,5 mr ma 1 wr mac-
cul texa, a mis memreir CBA X C57BL/6—6,75 m 12,7 yir/wr [Jlesu-
xasg A. B. u np., 1985a, 6; Tyrensan B. A. m ap., 1985). Kanmmmye-
CKWe CHMITOMBI TOKCHKO03a, BHI3BAHHOro y Kpsic m Mbrmeir HT-2-Tox-
CHHOM, He ONIHYAJIMCh 0T OCHOBHBIX IIPHBHAKOB 1-2-TOKCHKO3A, HO
pasBuBaluch Ha Gomee mosmmmx cporax. Cremenn M3MEHEHHS TeMaTo-
JOrmdecKuX IoKasarterxeil (ymemblienme wWmeaa Jieiikommros) um (ep-
MEHTHOI aKTHBHOCTH CHIBODOTKH KPOBH (CHUKEHHWe AKTHBHOCTH Ie-
mounoit ¢ocdarassr m amzommma) ObLIa  Pe3RO  BEIPAYKEHHON TpPH
ocrpom HT-2-toxcmrose m ymepemmo — mpu ocrpom HT-2-toxcn-
xroze y mpimeir. Kax T-2-, rar uw HT-2-toxemm B gose !/io.LDso
BBIBHIBAJMM IIOJ[aBICHEE KIETOYHOIO M TyMOPAIbHOTO WMMYHHTETA
y Mmbmeii, mo pgeiicrsuwe HT-2-toxemma 6buto  3maumrTesbHO - Me-
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nee peipaskeHHbM [Tyremssm B. A. m pap., 1985]. Ilpm mox-
ocrpom T-2-rokcukosze B medenm Mbimieit ymepenno (ma 28%) Bos-
pacrana akTHBHOCTH TIiyrarmonrpancdepass, a axrmsmocrs UDP-
IIOKypoHo3mITpancdepassl ObuIa HujKe KOHTPOALHOTO yposusa. [lpm
seetennn HT-2-roxcuma B 70it ske mose ('/s LDso) axrusmocrs riry-
TarmonTpancepassl Bozpacraia mOYTH B 2 pasa, IMpPHYEM J0CTOBEPHO:
noppimasack m arktuBuocth UDP-rioxypornosmiarpancdepass.

Cpasuenue smOGpmorponnoro ueiictsus T-2- m HT-2-rokcnna ma
rpeic quaun Bucrap [Jlesnmras A. B. u ap., 19856] norasaio, uto
BBeJIeHNEe TOKCHHOB Ha IIPOTS/KEHUH BCeil 6epeMeHHOCTH B KOJIHIECTBE:
evorsercreenno 0,62 m 0,93 mr ma 1 wkr macest Tena (coorBercrByer
/2 LDso juist Kpsic CaMOR) IIPHBOJMT K IOIHOI BHYTPHYTPOOHOI TH-
Oeam IVIONIOB y BCEX CAMOK M 3HAYMTENLHOMY BO3PACTAHMIO KOJMIE-
crBa pesopOnumit. Ilpm sroM y camMork BBIABIAIM IOCTOBEPHOE CHUIKE-
HEE akTUBHOCTH Inexodnoil ocdarassr m o-ManHo3Ua3bl, a TaKKe
YPOBHsI JMBOIAMA I TATPA AUTUTEN B CHIBOPOTKE KpoBH, Goxee BEIpa-
smepHoe npu psefennu T-2-roxcmma. Ilpm Beemenmm T-2-roxemma
ToabKo Ha 9—11-if jens GepeMeHHOCTH IONHAA BHYTPHYTPOOHAS TH-
Gexn nmopos nabmoganacs y 15% camor, a wmemo pesop6mmii, o6masm
aMOpHOHATbHAA M HMOCTUMINIAHTAIMOHHAS THOEIH CYNIeCTBEHHO IIpe-
BRIIIAJIM IOKA3aTeJIN KOHTPOIBHOMN rpynmsl. Ilpm Beeenum ToKcmHE
BHAYATENHHO CHUKAJIOCH YMCIO FRUBBIX INIOJIOB, MX Macca M pPasMepsl.

Takum o6pasoMm, mpoBefienme ITHPOKAX KOMILIEKCHBIX OHOXUMMI-~
9eCKAX, MMMYHOJOTHYECKAX M T'eMaTONOTHIECKUX WMCCHeI0BaHMUil TpU-
XOTeIeHOBBIX MHKOTOKCHKO30B II03BOMMIN, C OJHOI CTOPOHBI, IIOILY-
YHTH PAJ TPUHIUINIAIGHO HOBBIX JAHHBIX 0 MeTad0JI3Me M MeXaHH3-
me Toxrcmueckoro peiicreua TTMT, a ¢ gpyroit — nopoitta k npodreme
BEIGOpa crenu(PUIECKHX W TYBCTBUTENHHBIX JHATHOCTHICCKIX ITOKA-
3arejeit.

B zaxmouenme ciegyer yIOMAHYTH HOBBIe pabOTHI, KACAIOUIHECHT
OIEHKM OIaCHOCTH MHKOTOKCHHOB JUIA 3/[0POBBA desoBexra. Ilpomou-
JKaeT NpUBIEKaTh K cebe BHUMaHHe KAaK BO3MOJKHBI BapHaHT MHKO-
TOKCHKO3a YelNOoBeKa KBammopkop. B ommmume o1 pamee BBIABHHYTHIX
I B ONpe/leIeHHOIl CTeNeHH IOATBEeP/KICHHBIX TUmoTes o poxn adma-
TOKCHHOB B 2THOXOTHEN EBammopkopa, G. Reid (1984) ormewaer s3ma-
YHTeABHOe CXOJCTBO IIaToremesa »roro safomeBammst m (anmanbHOi
DK3EMBI, BHI3BIBaeMoil cropupecmunamu. IIpemcrasiser 3HaumTeIb-
HEBIE maTepec pabora sAmonckmx ywemsix S. Tsuboi u coasr. (1984),
B KOTOPOIl IIpeficTaBIeHbI Ipe/{BAPHTENbHEe Pe3yIbTaThH BEIG0OPOIHOTO
onpejenenns afIaTOKCHHOB B CHIBOPOTKE KPOBH JIOeil. DT aBTOpHI
BBIAIBIJIN BaBUCHMOCTB YacTOTHI M YPOBHA cojepskanus admaTokcu-
na B; or npmema mmmu: npu oGeneposannn maromaxr admaroxcnn B
obmapysen y 25% miomeit B kormenrpanum or 20 mo 56 mr/m, a mocie
saBrpara —y 36,2% B romuuecrse mo’ 1169 mr/ir.

Ommcansr fBa cIydas UeNIyiiuaTOKIETOYHO KAPIUHOMBI HAPY3 -
HOTO CIYXOBOIO IIPOXOf[a y JIAI[ € XPOHHIECKAM OTHTOMHKO30M
[Gip L., 1984]. B cBsasm ¢ oM cOOOMEHNEM BaCHy/KHBAET BHUMAHUL
THIOTEe3a 0 POJM MHUKOTOKCHHOB B Pa3BUTHH XPOHUIECKOH MMMYHOIO-
THYECKO HEOTBEYAeMOCTH IPH ACIePrmLIesax M HTHOJNOTHH CHHIPOMA
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npuoOpeTeHHoil mMMyHOJOrHYecKoi wmepocrarounoctn [Hichner R.,
Miillbacher A., 1984|. ITomywensr AOMOMTHTEALILIO JIANILIC, CRUJIC-
TeXBCTBYIONIE B IIOJL3Y THIIOTESBI 11 enmepruame aduaaroreninon i
BHpPYCHOro remarira B B orTHomornm nepBHIHOro paka 1euenn y e
nosexa [Garner R., 1984).

Hrar, Mbr MOTam yOANTHCS B TOM, MTO COBPEMENITAL MUKOTOKCH -
KOJOTHA PACIOIATACT YIKE JAOBOJNLIO BHAMHTEALILIM o0LeMoM nindop-
Mamum U MPOAOIKAELT MHTCHCHBHO HAKAIINBATL HOBLIe JAanunie, - O
HaKO B JI000M M3 ee PasJIenon MMEeeTes ee oYenlh MIOro Hepele-
HEIX mpobaeM. ABropm majeiores, wro mouorpadus Gyper cnocober-
BOBATh Pa3BHTHIO MCCICHOBATMIL B 00JACTIH MUKOTOKCHIEONOIMN,
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The monograph is devoted to medical and biological aspocts of the prob-
fem of mycotoxins—secondary metabolites of microscopic fungi, contanminating
food and feeds. Mycotoxins may cause greal cconomic losses and progent
hazard to human health. Presents the modorn litorature data and the
result of authors investigations on aflatoxing, ochratoxins, trichothocenes, zoa-
ralenon, moniliformin, patulin and other mycotoxing; their metabolism, molecu-
lar and cellular mechanisms of the action, Deseribes the elinieal  picture
and pathogenesis of alimentary mycotoxicoses in man and animals, Tho groat
attention is given to monitoring of food and feed confamination with myecoto-
xins., References on methods for detection, identification and quantity detormi-

nation of mycotoxins are greseuted.
The book is intended for toxicologists, biochemists, microbiologists and spe-

cialists of food hygiene.
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