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ABSTRACT

Objective. Assessment of the incidence of EBV-associated gastric adenocarcinomas in a sample of Russian patients, as well as clar-
ification of the clinical and morphological characteristics and median survival of patients with EBV-assoclated gastric cancer.
Material and methods. We used samples of surgical material from 282 patients with a verified diagnosis of gastric cancer, Each
sample was stained by in situ hybridization using primers for the Epstein-Barr virus-encoded small RNAs (EBER), The results
obtained were compared with the main clinical and morphological characteristics of gastric cancer,

Results, The detection rate of EBV-associated gastric adenocarcinoma in our sample was 9.57%. EBER-positive tumors much more
often (p=0.021) belong to the intermediate type according to the P. Lauren classification (66.67%) in comparison with EBER-neg-
ative tumors (38.82%). EBER-positive tumors significantly more often (p=0,035) belong to high-grade tumors — 75.00% in com-
parison with EBER-negative tumors (52.13%), The overall median survival of all patients with EBER-positive tumors (53,5 months)
was higher compared to the overall median survival of all patients with EBER-negative tumors — 36.5 months (p=0.5379).
The median survival of patients with EBER-positive stage Il tumars (30.0 months) was also higher compared to that for patients
with EBER-pegative tumors — 20.0 months (p=0.5622), It was found that a single EBER status is not a significant prognostic factor
(MR=1.0143; Cl: 0.9897—1.0196).

Conclusion. Separately taken EBER-status is not a significant independent prognostic factor and can be considered only in con-
junction with the «classicals clinical and morphological characteristics, primarily with the stage of the tumor process, since
itis they that determine the prognostic properties of the tumor.

Keywords: EBER, Epstein-Barr virus, EBV-associated gastric adenocarcinoma, gastric cancer, in situ hybridization,
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EBV-accoummposanHast a1e HOKapLIMHOMA KeITy/IKa BLLIEIs -
CTCS MHOTHMH HCCHESJIOBATEAAMH B OTJACALHEIH MONEKVISPH LI
NOATHIT B CBAIN € HIWTMMHEM B OTTYXO/ICBBIX KACTKAX JTATCHTHBIX
(opm EBV [1]. Manenmudmkarst kompyemsix EBV Manuix pu-
pvernix PHK (Epstein-Barr virus-encoded small RNAs, EBER)
Metoaom rubpuamsaunm in site (EBER-ISH), no mueniio 60ii-
LIMHCTBA ARTOPOB [ 2, 3], AWISETCH SOM0THIM CTAHAAPTOM ISt yCTa-
HORICHHS ACCOLMALIMM AICHOKAPLIMOHOMbE Kesty/ika ¢ EBV,

IMpu uenonszosannn EBER-ISH nopawsiioniee 60/1b-
HIMHETBO onyxoaesux kaeTok EBV-accoummnposanubix ate-
HOKAPUMHOM XeJyaKa AeMOHCTPHPYET BLIPAKECHHYIO 11010~
KUTENLHYIO peakinio (2], OaHako vacrota susiwierns EBV-
ACCOLMMPOBAHHBIX AICHOKAPLUMHOM KEJ1YIKA OT 00LIero Yue/a

b

WIEHOKAPLUIHOM KEJIYAKA BAPLUPYET, M0 JAHHBIM PA3SHLIX B~
Topon, o1 2 110 18%, 4o stsisietest A0BOALHO GoAbILIM pa3bpo-
COM M, BEPOSITHO, 3ABUCHT OT PACOBLIX W MONYISIIIMOHHLIX XA~
PAKTEPUCTHK HeeaenyemMoit rpyrinbt (4], MasecTHo, 4To qactora
shisipicHns EBV-accoummpoBatibiX a1eHOKAPLITHOM KeJTyl-
ka u nonyusiunn Ceseproit AMepukn cocranisier 9,9%, n asn-
arckoi nonyasiummn — 8,3%, s esporneickoit — 9,2% [5]. Cro-
HT OTMETHTE, UTO HCCACAORAHHE pacripocTpaHeHtocT EBV-
ACCOUMUPOBAHHBIX AXEHOKAPLIMHOM KEAYIKa Ha Bsubopkax
natneHTos ua Poceuiickoi Meaepatunn He MPOBOANIOCE.
Cornacno weenenosanmnio TCGA, EBV obuapyxunaercs
B AMOKAUCCTBEHHBIX MU TEIMAIBHBIX KIeTKax B 9% cayuaen pa-
K kenyaka |6, Momumo naentudpukarnmn merosom EBER-ISH
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ABTOPLI TAKXKE MCNonb30BaIn cekeHuposanne MPHK u Mu-
kpoPHK. Pesyibrarhl, nmojayueHHbie ¢ MOMOUIBLIO 060MX Me-
TOJIOB, OKA3aJINCh MICHTHYHbI. Takke ObLIO yCTAHOBJIEHO,
410 Haubojee YacTo BCTPEHAlOLUIMMCS TUTIOM TeHETHHYECKHX
HapyiieHui B kietkax EBV-accoumnpoBaHHBIX a1eHOKapLIMHOM
SABJSIETCS MHOXeCcTBeHHOe MeTminposaHne CpG-0CTpOBKOB,
4TO MO3BOJISIET BBUIEASATH ITY TPYNITY ONyXOJIei B Ka4ecTse OT-
NEeJBHOTO MOJIEKYJISIpPHOTO roaturnia [6]. bonee toro, BhisiB-
JIEHHBIE OTJMUHS MeXay nmpoduiasMu MeTnanposanns EBV-
ACCOLMUPOBAHHOIO TTOATHIA M MOATHIA, ACCOLMNPOBAHHOTO
€ MUKPOCATEIUTMTHOI HecTabmibHOCTBIO (MS]), Takke 06bsic-
HSTIOT PA3HMILLY MEXKILY 3THMU TPYIIIAMH 110 MyTALIMOHHOMY T1pO-
(o, EBV-accounmmnpoBanHbie oryxoan umesn 6osee BLICOKYIO
pacnpocrpaneHHoCTh runepmerwinposanus JAHK, uem mobbie
BUIbI PaKa, a MMEHHO MMTIePMETHIMPOBaHHE MPOMOTOPA reHa
CDKN2A, Ho He umenu runepmeriimposanust MLH 1, xapak-
TepHoro wisi MSI-accounnpoBaHHOIo paka xenyjka [6]. Tak-
xe s EBV-accounmnponannbix onyxoseit B 80% cayvaes xa-
paKkTepHbl comatnueckne myraunu resa PIK3CA, B 55% ciy-
yaeB — reHa ARID 1A w B 23% — rera BCOR, 01HAKO NPH 3TOM
4aCTOTa BOZHUKHOBEHMS MyTauMii reHa 7P53 3HauUNTeIbHO HU-
Ke MO CPABHEHHIO C APYTUMM MOJIEKY/ISPHBIMK roaTHramy [6].

W3sectHo, uto 1 EBV- u MSI-accounmposaHHbie 01yxo-
JIM XapakTepU3yloTCst BBICOKMM YpoBHEM akcripeccun PD-L1 u,
cienosaTenbHo, 3(hGEeKTHBHO pearnpyioT Ha MMMYHOTEpa-
o diokatopamu PD-L1 [7]. Ipyroit npumeuaTesHOi 0co-
OeHHoCcTbI0 EBV-acconMnpoBaHHOTO paka KeJiy/aKa sBJsieTcst
MEHbIIAs YacToTa OOHAPYXKEHUS METACTA30B B IMMdaTnue-
CKHX y371aX, HO B TO Xe BpeMsi OoibLias riyOHHa MHBA3HK CJI0-
€B CTEeHKH XKeJIYIKa M0 CPABHEHMIO C IPYTUMH MOATHIIAMM paka
AEJIYIKA HA MOMEHT NMOCTAHOBKHM aMarHosa [8]. Y donblinHcTBa
naureHTos ¢ EBV-accounmnpoBaHHbIM pakoM XKeJTyaKa IHarHo-
cTupyeTcst yke npoasunytas craams (B 52% cayuaes I u IV
CTaausi) OINyXoneBoro npouecca, u 49% naumeHToB yMepiu
B TeUEHHE CPEIHEro rnepHoaa HabIoIeH s, COCTaBMBILETO 3 ro-
aa |9). HeckoppekTHpoBaHHbiil perpecCHOHHBII aHann3 Kok-
¢a MoKasal, YTo MeAHaHa BbKMBaeMOCTH nauneHTos ¢ EBV-
accoOLMMPOBAHHbLIM PAKOM XeJyKa cocTasisieT 8,5 roza., Toraa
K4K MeHaHa BbIKMBAEMOCTH nauueHTos ¢ EBV-HeratuBHBIMHI
ONyXO0JIsIMH XKeJlyika — Beero 5,3 roaa [9]. Ha atom ocHoBaHMH
CUHTAETCSI, YTO MPOTHO3 M 3(D(HEeKTHBHOCTD JIeYeH sl TALIMEHTOB

¢ EBV-accoummnpoBaHHbIM paKoM Xesyiaka bonee 6aarornpusr-
Hbt [10, 11]. OnHako BMecTe ¢ TeM MHOTMMHM aBTopamu [2, 3, 9]
MOJAHUMAETCSE BOITPOC 0 HEOOXOAMMOCTH YTOYHCHUS HTHX TaH-
HBIX, TIOCKOJILKY OHH OBbLTH NMOJYYEHbI B Pe3yJIbTaTe BBITIOIHE-
HUsI CETEBOIO METAAHAIN3A [1YTEM COITOCTABIEHHS MCCIIEN0Ba-
HUIA, MPOBEICHHBIX HA PA3HBIX MOMYJISIIMUSX ¢ HEOAWHAKOBBIMK
HUCXOAHBIMM XapaKTePUCTUKAMHK, B TOM YHCJIE 110 COOTHOLE-
HUIO B BBIDOPKAX PasINnIHBIX KIHHHYECKHUX CTAIMil.

Llenb uccnenoBanmsi — OUEHHMTH YaCTOTY BbISIBICHMS
EBV-aseHOKapumHOM Xejy/iKa B BbIOOPKE POCCHIICKMX na-
UMEHTOB, @ TAKXE YTOYHUThH KIMHUKO-MOp(hoornieckue
XapakTepMCTHKN M MeAMaHbl BHIKMBAeMOCTH NMAlLHEHTOB
¢ EBV-accoummnpoBaHHbIM PAKOM XKeJIyIKa M0 CPaBHEHHIO
¢ nauneHTamyn ¢ EBV-HeratusHbiMM (hopMaMu paka Kesyika.,

Marepuaa u metoabl

B uccneioBannmn ObLIM UCTIONB30BaHbI 0Bpasiibl onepa-
LLMOHHOTO MaTtepuasia ot 282 nauneHToB ¢ BepuHIMPOBAH-
HBIM IMarHO30M paka xkeyaka. CpeiaHuii BO3pacT MalueHToB
coctaBua 63 roaa (MUHMMaNbHBI 22 1Oa; MAKCUMAJbHbII
84 rona). INosoBO3pacTHbIE XapaKTEPUCTUKH BLIBOPKM natm-
EHTOB M pacrpeneyncHue no CTaausM OmmyxoJeBOro rnpotecca
npeicTaBaeHbl B Tada. 1.

Kaxwrit o6pasewt 661 OKpalieH MeTOI0M rHOpHIN3aLHN
in situ ¢ UCMOIL30BAHUEM NPaitMepoB K ManbiM BupycHbiM PHK
supyca Dmreitia—bapp (INFORM EBER, Roche Ventana,
CIIA) 1 cucrembr susyasusaumuu ISH iVIEW Blue Detection
Kit (Roche Ventana, CILIA). [MocraHoBka peakuuit rubpuan-
3aLMM in Sifu OCYLIECTBISIACH C MOMOLLLIO pubopa Ventana
BenchMark Ultra (Roche Ventana, CLLIA).

PesyabTaThl peakunii OLEHUBAIH B COOTBETCTBUM C 00-
LWEeNPUHATBIMY cTaHaapTamu [12, 13]. Peakuusi cunranaces
nonoxurenbHoi, ecau curbian EBER 6bin nokanm3sosau
B SLIPE OTTYXOJIEBBIX KJICTOK, HO IMPH 3TOM OTCYTCTBOBANO 11K~
TOTJIA3MATHYECKOE OKPAIIMBAHKME 34 UCKIIIOMCHHEM CIyYaes
MHTO3a, MPH KOTOPBIX SiepHasi MeMOpaHa yTpaunBaeT CBOIO
ueaoctHoeTs [12]. Tipu Kaxiaoi nocTaHOBKe peakinn B 005~
3aTeJILHOM MOPSAKE UCTIOMb30BATH MOJOKHTEILHBIH KOHTPOIb
B BUJe TKaHeBoro obpasua EBV-accoumnmnpoBanHoit Hazoda-
PHHICATBHON KapUMHOMBI,

Tabanua 1. ﬂomsoapacmue XapPakTepucTuKu nuﬁopxu NAUKEHTOB, pacrnpeAeAeHHe Nno CTaAMSM ONYXOAeBOro npouecca

Table 1. Sex and age characteristics of the sample of patients, distribution by stages of the tumor process

Bospacr, ner MyXuuHBL KeHumHb! Hroro
2240 5 7 12
41—-50 16 9 25
51—60 47 25 72
61—70 45 45 90
71—80 38 40 78
81 u crape 1 4 5
Beero 152 130 282
Kamanveckas cranmus MyKunHBI KeHumHb! Uroro
IA 17 20 37
1B 15 10 25
1A 15 6 21
1B 17 18 35
1A 25 20 45
111B 24 20 44
1IC 22 14 36
v 17 22 39
Beero 152 130 282
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TMoayuennbie pesyaLTars GhUIM CONOCTARICHBE ¢ OCHOR-
HEMH KAMHHKO-MOPGOAOTHYCCKHMI XAPAKTEPHCTHRAMN Pa-
K xeayaxa. [pi conocTanicHmn pesyasTaron o CrencHsn
wiokavecTveHnocTit no Kiuacendmxaumnn BO3 2019 r. i ama-
JN3A DBUTH HCKTIOHCHM NMEPCTHEBMANO-KACTONHBIC Pakh,
TAK KK B COOTHETCTHHN ¢ 3ToR kaaccudmkaumel creneis
VIOKAYCCTHEHHOCTH OUCHHBACTCS TOABKO LISt TYOVASPHEIX
W IAMUTIPHBIX WIEHOKAPUHHOM xeayaxa. [TporHocTieckas
THATHMOCTL HIVHACMBIX (TPHIHAKOD OLCHIBANACE 110 0bueh 5-
1 8-ACTHEH BLUKHBACMOCTH NAUMEHTOB,

Crarneriieckan opaboTka NOAYVICHHUX AAHHLX Npo-
BOMASCH € HCNOARIOBAHHCM SHUTH I TalIHIL CONPSREHHO-
CTH, KPHTEPUH XH-KBUIPAT, HENAPAMCTPHICCKMY KPHTEPUER
JULSE TIPHOTO 3 MHOXECTICHHONO CPARHCHI, BHLUTHIA BEIKH-
sacsoctin 1o Karuany—Meliepy, 10rpaHrosoro Kpuepms,
MHOTOPAKTOPHOTO AR BEUKHBACMOCTH B PCTPECCHOH~
HOR Mostean nponopiumoibimx puckon Koxca (Statistica
10, SwtSoft, Inc., CHIA).

Pesyastatsl u obGcyxkaenne

Mo pesvavrarast waehridmkannn EBER » onyxonensix
KACTRAX W3 282 HCCACAOBAHHBIX CAVHACH paka Keayika 27

(9.57%) oxazamics EBER-noaoxmreasunnm n 255 (90,43%)
EBER-orpuuareasusmn (puc. 1). Takum ofpazosm, sacrora
suiswienng EBV-accounmnposaHio ateHoKapiitHoMbl Ke-
Jykn n Haelt subopxe cocrammin 9,57%.

TosyueHHOe IHAUCHHE YACTOTLI BHISRASHU COTICYETCH
© JAHHLMI, YCTAHOMIEHIBIMIE TIPH HCCHSA0BAHNN CBPONCii-
CRON NONyAsiLs apyrusi agropamu [6],

[Tpu conocramieHnin peIyALTATON ¢ KIHHHKO-MOpho-
JOMMICCKHMI XAPUKTEPUCTHKAMM PAKN KCAYAKA, § MMCHHO
€ rAYGHUON MHBAIHI ONYXOIH, YCTAHOWICHO, Y10 BOALIHH-
10 EBER-nOM0XHTEN BHEX WICHOKAPIHHOM XAPAKTEPH S0~
wock yGuuont wHsasnn T4a u T4b — cymmapno 16 cay-
waes (Taba. 2), 0AMAKO ITO NPLODNIRIAHNE HE AIRAOCH CT4-
THCTHUCCKH 3HaaiMuM (p=0,752) o cpanHenino ¢ rpynnoil
EBER-OTpHIATCALMEIX OTIYXONCH BCASACTBHAE INNTHTE b~
HOTO PEODAARAHIA 1 BROOPKE CAYHIER ¢ FAYOHHOI HiBa-
3um T4a n T4b, .

Tpu conocranterun peayasraton macHtudmrsimn EBER
€ KOAMYCCTHOM METACTAION B PErHOHAPHEIX AMMPATIHICCKIX
yanax yemuowieno, wro EBER-nasoxmrenninsie caywan Gu-
i PARHOMCPHO PACTIPEACACHE! CPEAN NCeX MPYIT Onyxoneit:
onyxomn N0 — 9 cayuaen, Nl — 4, N2 — 7 n onyxoan N3a-
Nib — 7 cayunen (cm. Tada. 2).

Puc. 1. Ixcnpecens EBER 8 aaeHOKaPUMHOMAX KEAYAK,

a, B = nucoxanndepeHIpoBaHHLIE KICHOKRPIHOME Keaykn; 6 — orcyrermie axcnpecenn EBER » onyxaun; 1 — axcopeccin EBER
B OIYXOMIL &, § — OKPACKD NEMETORCHANBONM 18 30tHom, 06, x10; 6, r — ssnurenie EBER merogom rbpanaaums i sim, 06, =10,

Fig. 1. EBER expression in gastric adenocarcinomas.

a, ¢ — gastric adenocarcinomas, low grade; b — EBER-negative adenocarcinoma: d — EBER-positive adenocarcinoma. o, ¢ — H&E, lens magn,

*10: b — EBER in situ hybridization, lens magn,  10.
8
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TaGanua 2. Cramcrmieckan 3HayMmocTs pasanunii no EBER-cratycy 8 paspese KaMHUKO-MOPGOAOrHHECKHX XapakTepn-

CTMK PaKa KeAyAKa

Table 2. Statistical significance of differences in EBER status in the context of the clinical and morphological characteris-

tics of gastric cancer
HYueno EBER- Yncao EBER- FrunmocTs AT
KAanuxo-MopdoROm4eckie XapaxTepHCTHIM HOIOKITEARHEIX CAVIOEE  OTPHIRTENRHKY CAyaen 1o EBER-crarycy

TayGua wrmaoin (T) 27 255 p=0,752
B rom mmcae;

Tla—TIb 5 4]

T2 2 31

T3 N 43

T4a — Tdb 16 140
METHeTHIR B PETHOHEPHEX AMMBITHICCRIX Y UImx 27 255 p=0.174
B rom unenet

NO 9 79

NI N 52 .

N2 7 30 .

N3u—N3b 7 4
Oramncrmnaee smeracrana (M) 27 255 p=0,667
B rom wieae:

MO 24 219

Ml k) 36
Kook cramn 7 255 p=0,315
B rom yieae:

1IAL 18) 7 55

11 (1A, 11B) 2 54

HHCUEA, THB, THC) 15 110

v 3 36
DGR B AMDATIIECKIX COCYTIX 27 255 p=0,371
Brom aneae:

eCTh 1 127

HeT 16 128
DMOAIEE B KPOBEHOCH MY COCYIAX 27 255 p=0,499
B rom uneae:

ECTh 3 41

HeT 4 214
I ecronorwrecknil man no Lauren 7 255 p=0,021
B rom uncag:

XHICTHRN 6 93

TPOMEXYTORHBI 18 99

sndudry sEniil 3 63
Creness wiokasectiennocti, BO3, 2019 | 14) 24 188 p=0.035
B rom uncae:

high grade 1% 9%

low grade 3 9

Tpw conocramieninn pesyastaron waentidmuraunn EBER
€ KOAMYLCTHOM OTUIEHHBIX METACTASOR YCTAHORACHO, HTO
GostpiumneTeo EBER-noaoxurensiux onyxonedl — 24 cayuan
(e, Tl 2) XapaKkTepHIORIOCH OTCYTCTEHEM OTILANCHHRIX MC~
racrazon (M0), oanako 3710 npeobaaganne He SUIIOCH CTa-
THCTHYECKH JHauHMBIM (7=0,667) NO CpasHEHHO ¢ TpyHnoft
EBER-orpiuareasibix 0nyxonch.

[Monysentuie peIyiLTaTLl XOPOIIO COTIACYRITCH ¢ HME0-
IMMMCH JaHHbIMI 0 ToM, wTo EBV-accowmmposannnie wie-
HOKAPUHHOMB XIVAKA, KAK NTPaBHI0, HMEIOT 1HaYNTILHYIO
FAYOHHY HHELIN, HO HIIKOS KOIHMECTHO METRCTIION B M-
DAarHUeCKUX YUIAX # OTIAICHHRX MeTacTason |§).

[pu conocrannesms peayastaton sachmdnxanm EBER
CO CTUISNIE ONYXOIEBOTO MTPOLIECCH VETAHOBICHO, 41O Bonb-
wHereo EBER-nonoxurennHux onyxoneit oTHOCHIOCH
K rpynne co crandent 11 (em. mada. 2) — 15 (55,56%) cayua-
e 13 27, OAHAKO TO MPeOfIIaHHE HE IIIUIOCH CTATHCTIHYE-

Archive of Patology 2022, vol. 84, no 2

KM arambiv (p=0,315) no cpasteHino ¢ rpynnoil EBER-
OTPHUATEILHBIX OITYyNOARI,

Cpean EBER-nosioxurenbipmx onvxoaei n oamHako-
BOA CTENCHH BCTPECHAINCE KAK ONVXOIN ¢ HATHUHEM SMO0108
B mmcbaTitieckix coeyanx — |1 cayyaes, Tak M € WX OTCYT~
cTiMem — 16 cayunen (e, 1ab. 2), ONHIKD B 10 Ke BPEMst cpe-
au EBER-n0oXMTIRHBIX OMyXoueH mpeobiauuty ommyxomm
€ OTCYTTTRHCM IMBOION B KPOBEHOCHEIX cocyanx — 24 (88,87%)
cayuas 13 27, QUHAKO ARHHOE NPEBOCXOACTHO HE HBARIOCH CTa-
THCTHYMECKH 3nasMum (p=0,499) no cpassienno ¢ rpynnof
EBER-opHuareanimx onyxanei,

Yeranonaeno, aro EBER-noroxurenstue onyxo-
an sHaurTensHo gaue (p=0,021) OTHOCATCR K NPOMEKY-~
TOMHOMY THIY no kaaceuurain P. Lauren (rada. 2, puc.
2, a) — I8 (66,67%) cayuaen ua 27 s cpasuenny ¢ EBER-
OTPHIUATENLHBIMI OTIYXOARMHE — 99 (38,82%) 13 235, D1a neisin-
JAetHan xapakrepuerika EBER-noaokureasnix onyxanell xo-
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Puc. 2. BLIssBACHHBIE PA3AMMMSI AACHOKAPUMHOM KeAyaka no EBER-cTatycy B 3aBHCMMOCTH OT FMCTOAOIHMECKOTO THNA
no P. Lauren (a) n crenenn 3aokauectsennoctv (6) (BO3, 2019),

Fig. 2, Differences in gastric adenocarcinomas by EBER status depending on the histological type according to P. Lauren (a)

and the grade of malignancy (b) (WHO, 2019).

Tabanua 3. MeAraHbl BEIKHBAEMOCTH NALMEHTOB B PAa3pe3e KAMHHUECKHUX CTAAMI ONYXOAECBOTO npouecca u EBER-cratyca

Table 3. Median patient survival in the context of the clinical stages of the tumor process and EBER status

Kasneckas craamm Yueno cryanen Meanana sukusaeMoct, mee  3uauumocts pastrsnii no EBER-cratyey
Bee kanHinieckne craamn 230 38,0 p=0,5379
B ToMm smene:
EBER-nososurensusie 22 53,5
EBER-orpuuarensiuie 208 36,5
LSERTITRG
onyxonm 111 erammn 93 75,0 p=0,4799
EBER-nonoxurennne 7 80,0
EBER-orpuuiarennime 86 75.0
onyxomy HI erimu 107 21,0 p=0,5622
EBER-nosioxirrensmne 14 30,0
EBER-orpuuarensinie 93 20,0
onyxoan IV eraamny 30 12,5 p=0,8006
EBER-nosoxurennine | 13,0
EBER-orpuuatenniibie 29 12,0

PoOLIO cormacyeTes ¢ TeM (hakrom, 4o EBV-accoumuposantnie
ANEHOKAPLMHOMBI KEAVAKA CKAOHHBI K OLICTPOI HHBAIMN C10-
CH CTCHKM KCJYIKN 10 NOACAUINCTON ocHoBl |§].

Taxxke yeranopaeno, 110 EBER-N0N0KNTEHBIE 011y~
XOAW snaunTeauHo vate (2=0,035) OTHOCHTCS K ONYXOJsIM
¢ BLICOKON crenennio anokavectsennoct (high grade) n co-
orsercrenn ¢ Kinacenpukannein BO3 2019 r, (em. Taba, 2,
puc. 2, 6) — 18 (75%) cayuaes u3 24 s cpasuennn ¢ EBER-
OTPHLATEALHBIMH ONyXonsaMu — 98 (52,13%) ns 188,

B uessix yrouHe st pasinyuit B BBUKHBACMOCTH MaLKeH -
1oy ¢ EBER-nonoxurenstvimn u EBER-otpuuarensibiMu
OIYXOIAMM KeyIaKa ObIIW PACCUUTAHB MECAHAHBI BRUKMBACMO-
CTH NALMEHTOR KaK LUist Beeil BLIGOPKH, THK K B pa3pese 1o cra-
JIMSIM O1TyxoJienoro npoueccea (rada. 3). Takxke Obut niposeseH
AHAINS 5- 1 B-NeTHER BRUKHBACMOCTH nanmeHTon o Karui-
Hy—Metiepy,

Yeranowieno, 4to obuias MEAnaHa BLIAKHBACMOCTH Beex
nauuerron ¢ EBER-nosoxurensubiMn onyxomsimm (53,5 mec)
Obi1a puilLe 10 CpaBHeHIo ¢ TakoBoi neex naumenTon ¢ EBER-

10

OTPHUATEABHBIMH OTYX0asMH — 36,5 Mec (em. Tada. 3), Ana-
N3 061Ieit 5= M 8-J1eTHEN BLDKMBAEMOCTH [TALIMEHTOR HE Bhist-
BWI CTATHCTHICCKH SHAMMMBIX paiuiuit (puc. 3, a, 6) — MuHI-
MUIBHOE p=3HAMEHHE JIOTPAHTOBOIO Kputepus coctanuno 0,5379,

[Tpy nponeaenn aHaIn3a BEEKMBAEMOCTH B paspese oT-
JAENBHBIX CTAIMI YCTAHOBACHO, YTO MEIMAHA BLIAKHBAEMOCTH
nanuenton ¢ EBER-nonoxwrensuuivmu onyxonsamu [—I1 cra-
Jn cocrapuin 75,0 Mec, HTO COBNALACT ¢ MCAMAHON BLIKH-
saemoctu naunertos ¢ EBER-orpuuarensHsiMmu onyxomns-
Mt I—=I1 cramnn (em. Taba. 3). Anaauns obuieh 5- n 8-nerueit
BHEKHBACMOCTH ALMEHTOR HE BRISIBI CTATUCTHYECKH 3HAUN-
MBIX padanauit (pue. 3, B, 1) — MEHHMATLHOE p-3HAMCHUE J10~
IPAHTOBOro Kpurepus cocranmio 00,4799,

Menunana psokmpaemocTy naunenton ¢ EBER-nosmoxu-
TeasHpiMn onyxonamu T cragnn (30,0 mec) Gbu1a Brine
1O CPABHEHUIO ¢ AHANOIMUHBIM TTOKAZATEACM /LTS natnen-
Ton ¢ EBER-orpuuarensuuvm onyxonsimn — 20,0 mec (em.
rabn. 3). OnHako avams obuteit 5- n 8-nerHell BeiKIBaCMO-
CTH NMAUMEHTOB HE BLISBI CTATHCTHMCCKH JHAYUMBIX PAVIN-
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Puc. 3. AHaAM3 BLUKMBAEMOCTH NALMEHTOB C PAKOM KEAYAKA PA3AMYHBIX KAMHMYECKMX CTaAui B 3aBucumocT ot EBER-
craryca (oObsicHeHue B Texcre).

Fig. 3. Analysis of survival of patients with gastric cancer of various clinical stages depending on EBER status.
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Huit (puc. 3, 1, €) — MHHUMUTLHOE p-3HadeHne JOrPpaHioBoro
KpHTepust coctapnno 00,5622,

Buukusaemocts naunenros ¢ EBER-nonoxurensnoii ony-
x0ab10 1V etammm (13,0 Mec) Takke Gbi1a HEIHAMNTEALHO BLILIE
110 CPABHEHNIO € AHAIOIMUHBIM NOKABATEIEM IUISI NAIMEHTOR
¢ EBER-orpnuarenstnivn onyxonsamm — 12,0 mec (em, tab. 3).
AR obuieit S-aerHeill BLEKHBACMOCTH NALMCHTOR HE Bhis-
WL CTATHCTHYHECKU SHAMUMBIX pasnuyanii (puc. 3, K, 3) — MUHK-
MAIBHOE p=3HAYEHME JTOTPAHTOBOTO KpUTepus coctanmo 0,.8006.

Jonomnrensno 6uut nposeaeH MHOTohakTopHLIH aHLIng
BHUKHBACMOCTH B PEIPECCHOHHON MOLCIH TIPOTTOPLHOHATLHBIX
puckon Kokea u yetanonieno, yro EBER-craryce ne apasercs
SHAMHMBIM TTPOrHOCTHYCCKUM npusHakom (HR=1,0143; J1K:
0,9897—1,0196). D10 cBUACTEILCTBYET O TOM, YTO OT/AE/Ab-
HO paftTeiil EBER-cratyc He oKasuiBact 3HaumMoro Bansims
HA TIPOTHOS Y NALIMEHTOR ¢ PAKOM KeYIKQ,

3akaouenue

Yeranonaeno, uro EBER-nofokuTe bHbIe aneHoKapm-
HOMBI KEAVAKA [TPEHMYLLCCTHEHHO SBISIOTCH ONYXOIAMH [1PO-
MEKYTOMHOIO THITE 110 Kaacendukaunn P. Lauren n onyxosis-
mu high grade no Kaacenpmkaumnmn BO3 2019 r.

He BLISIBACHB! CTATHCTHMECKH 3HAMUMBEIE PALTHUHSA MEXK-
ny nannenrtamu ¢ EBER-nonoxurensiuivmn n EBER-otpu-
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Mopdoxumuueckoe neeaenopanmne aibpa-cHHYKIEHHA, XKejie3a
H JKeJsie30coaepxRammux 0eIKOB B YePHOM BEIeCTBE roJIOBHOIO MO3ra
npu 6ose3uu [lapkuncouna

© B.H. CAABKOB, P.M. XYAOEPKOB, A.H. BOPOHKOB, B.b. COBOAEB
DIBHY «Haywwi uentp neapoaoruns, Mocksa, Poccus

PE3IOME

Leab HOCACAOBAMMR. M3y M Th, HEDOABIYH KOMIALKCHBN MOPDOXMMMHECKHA TOAXOA AOKSANIALHIO SAMDI-CHHYRARMIE, COCAM-
MEHIHA ACAESD I REACIOCOACDARIINY GEAKOR  CTPYKTYPAX HEPHO!O BOUOCTRA COAOBHOTD MO3ra npy Goaesnu MNapruscosia (B1).
Marepnas n METOAM. METOAIMM FHETGXMMHI M HMMYHOMHCTOXMMIN HECARAGBAAN ADKAAMISLINIO HITOAOMHHECKOND AALGIA-CMIY-
KACMH (@-Syn-pl29), CORAMMEHMI XEATIA H KCAEIOCOACPRIUNX HEAKON — TPINCHOPPHMHOBOTD PELENTOPS I DUPRINTHHA B 1ei-
POHAX 1 HERAPOTANI ) HEPHOM DEWIECTRE MOITA YMEPWIHX BOARHSX BIT 1 AN € HE BUSBACHHOR NPI AN HEBPOAOTIHECKOR
CHMITTOMATHKON (KOHTPOAR),

Peayantarit B vephoam sewectne sonra Goamx BT 0o cpamienm ¢ KaTpoaes oGHapyanAl yETORMBOE HAKOTALHHE NATOAD-
THNECKOTD AABDR-CHHYRAHA (G-Syn-pl29) B T8AGX 1 OTPOCTRIX HERDOHOR, & 1 HERPOCAKK H HERPOMMAE — HAKDNARHWE KEAEID
(1) w1 TomeaoR uens heppuTHia, peakunn Mukporaii ui Beaox CO6B Guad ymeperno nonuwesa. Tpancaesmiparuin Geaos
CD7T onpeacasacs & pashoi crenemy kax 6 moare Hoasssx b1, Tax u 8 xonrpoae,

Janaruenne. Cuantuiecknit Geaok aaha-cuiykacui npi BT npespauaercn 8 na10A0mMeckit MeTaboanT, KOTOpeN Haxan-
AMBIETCH B CTPYKTYPax substantia nigra W, DEPORTHO, HAPYWAET (POBEALHME HEPEHONO BODYARALHIN, VIBWTOMHOE HAKONACHHE
THABAOH (LM (PEPPHTHHA B HERPOTAIK MOKET NOBSLLITE KOHUSHTPIUMIO DEAKTUBHON GOPMIM KEALIA W YCHARBATE HEHPOTOK-
CHMHOCTL. PannOMEpHOE PACTIpeAeAcHise TPEHEMEMBDaHNGIO rankoapoTela CD71 o crpyxtypax substantia nigra xak 8 kom-
Tpoae, Tak iy Boastux Bl CHMARTEALCTRYET O COXPANMOCTI TPIHCNOPTI HETEMOBOTD ASALIA NPH HERPOACTEHEPITHRHOM NPO-
uecce,

Karoueasie cA0Ba: MOIT SCACHERA, HEPHOE BEecTBO, GoAeIHE TTaPKIHCONL, GABHA-CHNYKASIIN, KA, TDANCDEDIHOBIA
PeuenTop, (eppHTT,
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Morphochemical study of alpha-synuclein, iron and iron-containing proteins
in the substantia nigra of the brain in Parkinson’s disease
© VN, SALKOV, RM. KHUDOERKOV, D.N. VORONKOV, V.B. SOBOLEV

Research Center of Neurology, Moscow, Russia

ABSTRACT

Objective. To study, using a complex marphochemical approach, the localization of alpha-synuclein, iron compounds
and iron-containing proteins in the structures of the substantia nigra of the brain in Parkinson’s disease (PD).

Material and methods. Histochemistry and immunohistochemistry methods have been used to study the localization of patho-
logical alpha-synuciein (a-Syn-p129), iron compounds and iron-containing proteins — teansiverin receptor and ferritin in neurons
and neuroglia in the substantia nigra of the brain of deceased PD patients and persons with no neurological symptoms detected
during life (control).

Results. In the substantia nigra of PD patients, in comparison with the control, a stable accumulation of pathological alpha-sy-
nuclein (a-Syn-p129) in the bodies and processes of nearons was found, and in the neuroglia and neuropil — the accumulation
of iron (1) and ferritin heavy chain, the reaction of microglia 1o protein CD68 was moderately elevated. The transmembrane pro-
teln CD71 was detected equally in the brains of PD patients and in controls.

Conclusion. Synaptic protein alpha-synuclein in PD tums into & pathological metabolite that accumulates in the structures
of substantia nigra, and probably disrupts the conduction of nervous excitation, Excessive accumulation of the ferritin heavy
chain in nedroglia can increase the concentration of reactive formy of iron and increase neurotoxicity. The uniform distribution
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of the transmembrane glycoprotein CD71 in the of substantia nigra structures both in the control and in PD patients indicates
the preservation of non-heme iron transport during the neurodegenerative process.

Keywaords: human brain, substantia nigra, Parkinson’s disease, alpha-synuclein, iron, transferin receptor, forritin,
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boaesun Mapkuncona (BIT) pacemarpusaercs Kak 0aHo
13 Hanbosiee pacrpocTpaHeHHLIX HeHpoiereHepaTHBHbIX 3260~
JIeBanmit, oHa Berpedaetes ¢ vactoroit 1—2 cayaas na 1000 na-
cenenust [1]. B ocnone natonornveckoro npouecca npu BI1
JIEKNT IPOTEHHONATHSE, TIPOABISTIOMIANCH HA MOJICKYISIPHOM
YPOBHE 18 HAPYLICHUM Arperauuu Deka annda-CHHYKIeHHa,
KOTOPBLIE HAKATUIMBACTCH B CTPYKTYPAX LEHTPAILHON U NepH -
(hepuueckoit HepaHolt cueremil |2], # coueraoascs ¢ gep-
PONATHEN — OTJIOXKCHHEM Kes1e3a u Kenesocoaepxautnx Ges-
xon [3].

Anbha-CHHYKICHH — 9T0 npecunanTuuecknit 6enok,
OH MMEET MPOCTYIO CIPYKTYPY M YHACTHYET B NPOLCCCAX Be-
IUKYBIPHOTO Tpanenopta [4]. BRICOKus KOHUCHTPALMS HTO-
1o BesIKa PH OKMCANTEIBHOM CTpecce, MHUIHUPYIONIEM Hell-
POACTEHEPALINIO, MOKET JANYCKATL KACKAL peakiiuii, crnocob-
CTBYIOMINX €r0 AHOMAILHOM BHYTPUKACTOMHON arperatiu | 5].
Arpernpopanibiit annba-cunykiens noasepracres gocedho-
PHIHPOBAHKIO 110 OCTaTKy cepuna-129 (a-Syn-pl129) u na-
KATUIMBACTCS B HEHPOHAX HHIPOCTPHATHRIX 0OpaszonaHui ro-
JOBHOrO MO3Ia [6], B HEpUPEPHIECKUX BETCTATHBHBIX HElpO-
Hax | 7] u Hepsrbix sonoknax |8]. [Matonornueckue BRIOMEHS
t=-Syn-p129 o6HAPYKMBAIOT UMMYHOIHCTOXHMUMCCKMMM MC-
TOMAMM B HEPEHNCIEHHBIX BbIILE CTPYKTYPAX HEPBHON CHCTe-
MBI B ayToncuidnom matepuaie naimenron ¢ bI1 [9),

Jsyxpanentioe keaeso (1) npu noMoim peuentopon
TPAHCPEPPHHA NOCTYNACT B HEPBHLIC KICTKH U3 AUeppHHO-
Boro Tpancheppuna (Geska muasmol kposu) [10], B rodamu-
HOBBIX HEHPOHAX HUIPOCTPHATHOMN CHCTCMbI HOHBI Keuiesa (11)
yHAcTRYIOT B cuuTese foamuna 3 L-nnokendenmiaiannna,
OTABASE OAIMH MIEKTPOH W 06pa3ysl TPEXBANCHTHOE KEJIe30
(111), KoTOpOE, CCM OHO HEe BOCCTAHARINBACTCH, MOXKET Jamy-
cKath peakimio GenTona, CRI3AHNYIO ¢ 00PA30BAHUEM OKHC-
JNTeALHBIX eBOBOAHBIX pannkaton [11]. B neiiponax tpexni-
JNEHTHOE KeJIe30 CHAZLIBACT LUTOIIAIMATHCCKHI ITHIMEHT
HEHPOMENAHMH, BLIOAHSIOUMI POJIL XCAATHPYIOILIETO AreH-
ra [ 10}, B kaerkax Helporimy ananoruuauyio posn 1o oTHoe-
10 K monam xkenesa (1) urpaer Gesok peppurun.

[Mpn BIT keae30 HAKAINBACTCS B CTPYKTYPAX KOMITAKT-
HOH YACTH YePHOTO BENIECTRA TOIOBHOIO MO3IE, 410 BLUI0 N0~
KA3AHO 1PH MCHOAB30OBAHMN KAK METOA0B ructoxummu | 12],
TAK M MCTO/IA PEHTICHOIOTHYECKOH abcopbiMOHHON CrekTpo-
ckoruu [ 13], KoTopniit 103BOANI HE TOILKO OBHAPYAMTH COe~
JUMHCHMSE KCAC3a, CBAIAHHBIC ¢ HCHPOMEIAHMHOM, HO W BLIMHC-
JIUTH UX KOIMMECTREHHLIE rapaMeTphl. BMecte ¢ rem B anrepa-
TYPE HET CAMHOTO HPCACTARICHHS 00 H3MCHCHMSIX IKCITPECCHH
dreppuruna npu BT 1o MHEHMIO OJIHHX ABTOPOB, OHA YBETH-
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aupaeres | 14], 1o MHEHHIO IPYIHX — OHA He MeHstieres | 15].
ITpu 9TOM OUEHKA HIMCHEHMIT METABOIMIMA KeIe3a W KeNeI0-
coepRauIUX OCJIKOB 1N HHIPOCTPHATHBIX CTPYKTYPAX FOJIOBHOTO
Moara npu BIT Gyier HenonHoi 6e:3 onpeieaeHus JOKATHIaHN
W COCTOSTHUSE PEUCITOPHLIX 30H TPAHC(IEPPHHOBLIX PELETO~
POR B KIETKAX. B TO Ke BpeMst CBEACHMH 0 TOM, NMOABEPraioT-
s i MOPRONOTHICCKUM HIMEHEHMAM TPAHCDEPPHHOBLIC
PELENTOPLI KACTOUHLIX CTPYKTYP HEPHOIO BELECTRA TON0B-
Horo Moara npu BI1, s aocTynnoi aurepartype Mol He HALILIH,

Llean paboTsl — HecaeoBaTh, HCTONb3YH KOMIUICKCHBI
MOPGDOXUMUHECKH I TTOAXOIL, TOKAAMBALIIO AIb(ha-CHHYKIeH -
Hit, COCITMHEHMI K030 M KEICIOCONCPKALINX OEJKOB B CTPYK-
TYPAX UCPHOTO BELLECTRA TOJOBHOIO MO3Ta 1ipH Gosesrn [Tap-
KHHCOHA,

Marepuaa U meToasl

AyroncHiinnie obpasitbl CPeAHEro Mosra GuiuM Bisi-
Thi KAK Y Jini co emewartoi gopmoit bIT, kotopuie ymep-
M OT WHTEPKYPPeHTHEIX 3abonesanunit (nospact 60, 61,
63 1 70 ner — 4 cayuast), TaK WY ML KOHTPOALHON FPyniiLl,
Y KOTOPKIX MPH KHIHU HE BLISTRISUTH HEBPOIOTHHECKON CHMIT-
romMaTnkn (6070 ner — 6 cayuaen). OGpasiibl Modra hUKCH-
posaan B 4% pacrsope GOpMATUHA, TOABEPIATH CTAHAAPTHON
HCTONOIHYECKON 00paboTKe M 3aKII0MMIH B napaguHonsbie
GIOKH, KOTOPLIE PACKIIALIBIIM HA Ceprit PPOHTATBHBIX Cpe-
308 TOAWMHON [0 MKM B rpanmiax CTpykTyp, COOTHETCTRYIO-
HIMX KOMIAKTHOH 9aCTH HEPHOTO BELICCTBA TOJIOBHOIO MO,
Ha ognoit 4acti cpesos rucTOXMMUNCCKUM METOILOM BBISIAIS -
am coestmuenust kenesa (1), Ha apyroi MMMYHOTHCTOXHMHYEC-
CKUMM METOMAMH — Keae30conepiatme Geku 1 annha-cuHy-
Kienn. Coenmnenns xkeuesa (1) onpenensiim meroaom Mepn-
ca npu nomotn 2% pacrsopa rekcauunanodeppara (11) kamus
1 2% pacrsopa CoMIHON KHCAOTEI, PeABAPHTENLHO 0bpa-
Oarninas cpeibt 30% pacTBOPOM TIEPEKHCH BOAOPOA B TCHE-
Hue 30 mun. Haronoruveckyo dopmy hoedopuanposanio-
ro aanda-cunyknenta (a-Syn-pl29) B crpykrypax 4epHoro
BELICCTRA BLISTRIBUIN, NCTONLIYS UMMYHODEPMEHTHBIH 1 M-
MyHohoopecteHTHi MeToant. TTpu nposesennn nepsoro
METOIA TPUMEHSTH TIEPBHUUHBLIE aHTHTER K -Syn-p 129 (hup-
M Abcam, Neab184674), a B kauecTse XpOMOreHa — BTOpu-
Hbie anTuTena w3 Habopa Sigma EXTRA-3 n 3, 3-auamuno-
Ocramann. [py BUINOAHEHNH BTOPOIO METO/LA TAKKE HCIOM b=
JOBAJAM NEPBUUHBLIC anTuTena K a-Syn-p129 (hupma Abcam,
Neab184674), a uMMyHO(DITIOOPECHEHTHOE OKPAITMBAHNE TTPO~
BOJUIH BTOPHYHBIMM AHTHTEIAMM KO3bI K MMMYHOTTIOOYIHHAM
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Prc. 1. COCAMHENNR KEACIA 8 KOMNAKTHOR YACTH HEPHOTO BEMECTBA MO AMU KOHTPOABHOR rpyninkt (a) w nausentos ¢ Go-

Ae3nnio Mapkuncoua (6).

Crpekami NOKASIHN KICTRKI HERPOIN, conepaanmme coeamnennn xemem. Peaxuis Mepaca, J0XKpaninBasne KpacHuiM mpouium, <400,

Fig. 1. Iron deposits in the substantia nigra pars compacta of the human brain of the control group (a) and patients with Par-

kinson’s disease (b).

Arrows indicate neuroglial cells containing iron, Perls reaction, counterstaining with Nuclear Fast Red, x400.

EPOAHKL, KOTOpLIe OhUIN KOHLIOTHPOBAHL ¢ (II0OPOXPO-
wmos CF488 (uipama Sigma). MMMyHODIIOOPECUEHTHBIM Me-
TOIOM BLETIUUTH M TPAHCEPPHHOBLIA PELCTITOP, HCIOALIVA
DEPEHYHME AHTHTEN K TPAHCMEMOPAHHOMY TIHKONIPOTEN-
wy CD71 (hupma Abcam, Neab84036), a coorsercTnyioniee
OKPALIHBAHKE TIPOBOLIUTH BTOPHYHBIMH AHTHTEAAMH OCHa
K HMMYHOTI0GY THHAM MBIUH, KOTOPBIe GLUI KOWBIOIHPO-
pasnl ¢ hmoopoxpososm CF555 (upma Sigma). B ranans-
HEX KACTRAX (ACTPOITINK, OJHTOACHAPOrANHK M MIKDPOFINN)
DEPPHTIH BEIAASAH HMMYHODEPMEHTHBIM METOLOM C ABOH-
HON METKON, NPHMEHAR KPOJAHTLI AHTHTEMI K TSAEA0N 1eny
deppurnna (Gupma Abcam, Neab75972). Hacsaruduumpo-
BATH ACTPOTITHIO ¢ TOMOIILI0 peakunn v GFAP, ienonnsys
sutsHnie adrnrena (hupma Leica, NePAD026), oanronen-
APOTANI0 — Peakiin Ha tmkionykacotwaocdarasy (CNP)
€ TIPUMEHEHHEM METITHHBX AHTHTEA K J1oMY depmenTy (dap-
ma Sigma, NeAMADBY1068), & MUKPOINO — peakuny Ha Ge-
20k CDO8 Takke ¢ MOMOMIBIO MBIIHHBIX AHTHTCI K 3TOMY
Genky (upma Abcam, Neab201340), MmmynodepMerTHbC
PEAKIIMN NPOBOANAN Ha ructocTeitiepe Leica BOND MAX
(gmpma Leica), nenannsys #abop anoiinof aerekunn Chromo-
Plex-1 (bupsa Leica, NeDS9477). Jlokatusamino a-Syn-pl29,
AeJean M KeNe30coaepRaumx 6eaKon B CTPYKTYPAX MCpHOIo
PEHIECTHA OUCHKBAIN nox Mukpockonom Leica DMLB, oc-
HameHHMM hposoitl hoToKaMepol ¢ NPOrPAMMOI aHAN-
i waobpakennit Leica Qwin, Mukpodororpadmn nmmynod-
JDOPECUEHTHBIX MPETIAPATOR NOAYHAIH Ha Mukpockone Nikon
Ni-E, senonssys monoxpomiyio kamepy Nikon Ds-Qi.

Pesyastarnl u 06CyxaeHue

TpoBeacHHOS HCCACIOBAHNE MOKATANO, HTO COCANHEHNA
aenesa (11), BRTEIREMEIC TMCTOXHMHYCCKIM METOAO0M, J0KE~
ANIOBAAUCH B CTPYRTVPAX KOMIAKTHON HACTH MEpHOro nete-
CTBA KAK B KOHTPOALHON rpyrine, Tax i y doasusix BIT (pue. 1,
1, 6). B rpynine konrpoas coeannenns kenesa (1) pacnogara-
JANCH OTHOCHTEALHO PABHOMEPHO B HEHPOIIWIE, OAHAKO X 06-
HAPYAHBLTH I BOKPYT CTCHOK COCYA0B, M 1 COMHHMHLIX KI1eT~
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Kax Heiporann (esm. puc. 1, a). 1o cpasHEHHIO ¢ KOHTPOIEM
y BoabHbix BIT uecaeayembie COCTHHEHUA B HERpOImUIE OKpa-
LUMBUINCL HHTCHCHBHES, HO HEPIBHOMCPHO, 1St KACTOMHBIX
IACMEHTOR DLIAIO XAPAKTEPHO KX HATHIHE B HEHPOTAHK, B Hefl-
POHAX OHI ONPEACIRIHCH B SN K1eTRax (cm. pue. 1, 6).

HMMYHODCDMEHTHBIM METOIOM HATOAOTHYCCKYIO (hop-
MY anbha-cunyrienna a-Syn-p129 ne oGHAPYKRBATH 1§ KOH-
TPOAE, HO BHSWISAN BO BeeX necaeaosanmnx cavaaax BI1
(pwc. 2, a, B). Arperama «-Syn-p129 pacnoaaraincs B nuae
cKOmeHui Geaxa B peliparax (Cv. puc, 2, 4), 4 TAKAC B nH-
ae renent Jlesn, TOKUIHIOBABIIHXCS KaK B UMTOIUIAIME Hell-
POHOB, TAK i BHE KIACTOK (em. pue, 2, 6). Msmynodunoopec-
UEHTHEIM MeTOL0M GochOpHANPOBaHHEI AILPA-CHHVICHH
B CTPYKTYPAX MEPHOIO BEMICCTEA ODHAPYAMIH TOALKO B | cory-
qae 13 6 00pAIUOB KOHTPOALHON YNl (puc. 3, a), a B ay-
Toncuiawx o6pasuax toaskux BIT ero onpenessig no Boex
HCCACOBAHHKIX CayHasx. I1a natonornyeckas popma win-
(ha-cunyKaeHn 1 Buae arperaron GeKa BRISIUBLIACS B TeHax
HEHPOHOB I HX OTPOCTKAX, # TAKKE B OKPYKAOWIEM HEAPOITH-
ne (puc. 3, 6). MvmyHOOKpauHBanne Ha TpascheppiHoBbi
PCLCTITOP XAPAKTEPHIOBAIOCH PABHOMEPHOHN MEMOPaAHHOK pe-
akuneht Ha mukonporenH CDT1 8 KIETKAX YEPHOTO BelecTRa
JIMUL KOHTPOABHON rpyimisl # naumenton ¢ BIT (em. puc. 3, a, 6).

OnpegeseHHe THNA FANLIBHLIX KACTOK, B KOTOPHIX JOKi#~
JM30BUICH (DEPPHTHH, NOKSAI0, HTO BO BCEX WIYHCHHBIX LTy~
YARX H B KOHTPOALHOA rpynme, # y anu ¢ BIT on pacnosaraica
B HERPOTIWIE BOKPYT KACTOK actporany, coaepxamen GFAP
(1.¢. Guun conoxamonat ¢ npoaykrom GFAP-peaxiun n 130-
DpaxeHNs HAKITUINBUTHCE), 1 B KACTKAX MUKPOrIUH (pre, 4,
5). IMpy oueHKe peakunu 1 GCI0K KTHIHPOBIHHON MEKPO-
i CD68 oTMeneno, To B KOHTPoILHON rpyrme deppit-
THH BRIRSICH B SIHHHYHBIX KISTKAX MHKPOTIHN (CM. pRC.
5, a), a y ann ¢ BI1 on onpeaeasics BO MHOKCCTHE MHKPO-
TAMATLHBIX KICTOK (oM. puce. 5, 6). TTpopencnue nMMyHors-
CTOXHMMMCCKHN PCAKIMi Ha Buistiene QeppuTHHa 1 -
ocnetmihHYeCKHX DEJIKOR B CTPYKTYPAX HYEPHOTO BEUIECTEA
POJOBHOTO MOSTS HE NOIBOIIAO OGHAPYANTE PEPPHTHH B KIeT-
KAX OAHTONCHIPOIIMI, HO OMOITIO BHABHTE IO B HCHPOHAX
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Puc. 2. Tatorornieckmue GEAKOBLIC arperaThl B HEPHOM BEECTBE MO3ra YeAoBeka npu HBoaeanm MNMapkuucona,

@ = CHUYKJCUHTIOTMTHRHBIC BEJHOMCHIS B HEPBHLIX BostokHax (crpeakn), X400; 6

resawsiie Jlenn (CTPEsIKn), JOKMTHIOBANOE BHE TTHIMCHTH

posaHHoro Heipora, % 1000, MMMYHOIHCTOXHMUMECKI PEAKIIM M (t=Syn-p 129, A0KPAtHBuiHe KPeInaonsiM (pHoAeTORKIM

Fig. 2. Pathological protein aggregates in the substantia nigra of the human brain in Parkinson’s disease.

a — synuclein-positive inclusions in nerve fibers (arrows), *400; b

Lewy body (arrow), localized outside the pigmented neuron, % 1000, Immu

nohistochemical reaction for a-Syn-p 129, counterstaining with Cresyl Violet

Puc. 3. Tlarorornueckue Geakosbie arperarsi u 6eAok peuentopos tpancgeppura (CD71) B 4epHOM BemecTse Mo3ra AW KOH-
TPOALHOM rpyninei (a) n naumentos ¢ boaeanwio MNMapkuncona (6).

Crpeaxn

TOKITHESIINH CHHYRJCHHTTOIHTHRHBIX BKJTOUCHHH B OTPOCTKAX HEHPOHOB, IHCIIOMKN

aokanmsanus Genka CD71 pronw no

BEPXHOCTH Te HERponos, JnoilHoe tMMYHOPIIOOPECIEHTHOE OKPAIBANHE HA (t-Syn-p129 (seacHum) 1 Genok penenropos tpancheppu

Ha CD71 (kpacuuim), %400

Fig. 3. Pathological protein aggregates and transferrin receptor protein (CD 71) in the substantia nigra of the control group

(a) and patients with Parkinson’s disease (b).

Synuclein-positive inclusions in the processes of neurons (arrows), CD 71 protein on the surfiee of neuronal bodies (asterisks), Double immuno
fluorescent staining for a-synuclein, a-Syn-p129 (green) and transferrin receptor protein, CD71 (red), =400

KAK KOHTPOJBLHONK rpyriribt (€M, puc. 5, a), tak v aniec BIT (em.
pue. 4, 6; 5, 6),

[TposeacHHoe uecaeaoBaHmue NOMOII0 OBHAPYKUTE COe-
auuenns kenesa (1) uorsekenyio uens heppurnia B KJaeTkax
HEHPOTINY M HEHPOITHIIE KOMITAKTHON MACTH YePHOTo Belie-
CTRA B KOHTPOJALHOH rpynme ny 6oasuux BIT, Ho npu BIT un-
TCHCHBHOCTE PCAKLMKM 1TPH BLISIBICHUAN Keaeda Obiia Buie,
M HCCACIVEMBIC COCAMHEHMS OTPEIEIINCH BO MHOTHX KJIET-
Kax Hefporanu, [o JaHisiM JuTepaTyphl, COSAMHEHMS Keaesa
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IPU PUIMONOTHYICCKOM CTAPEHHY HAKATUIMBAIOTCH KAK B He -
poHax, Tak u B Heitporaun [16], o npu BIT ux KonueHTpatms
B CTPYKTYPAX HEPHOIO BELLICCTBA (10 CPABHCHUIO ¢ (PHIHON0-
IHYCCKUM cTapenneM yeeauumpaerces n 2 pasa [17). Cneno
BATE/LHO, COMOCTARASA HAIIH PE3YALTATE C JAHHBIMY JIHTE-
PATYPbI, MOKHO PEANOIOKRNUTE, 110 npu bl Keneso Moxer
M3DLITOYHO HAKATUIMBATHLCS KAK B HEHPOHAX, TAK U HEpo
MM YEPHOTO BELICCTHA TONOBHOTIO MO3ra. Ha 9710 yKaseisa-
¢ ¥ TOT (PaKT, uTO B HAWEM HeeaegaoBanun Y BoiabHbIX BI1

\pxua narosorun 2022, tom 84, N
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Puc. 4. DepPUTHH B KACTKAX PETUKYASPHOR HACTH HEPHOIO BEWECTBA TOAOBHOIO MO3Ia AMLL KOHTPOABHOR rpynnit (a) v na-
uMeHToB ¢ Boaeanbio Mapkuucona (6).

Joxanuaatus heppuTHHA B MUKPOIIHK (CTPEIKH), B IUTOIIAIME HEHPOHa (38e310MKa), JIBORHOC MMMYHOIHCTOXHMHMECKOE OKPATMBAHNE
#a GFAP-moanmusryio acTporimio (KopusHessiM) 1 (heppurii (KPACHBIM), JOKPALTHBARKE TEMATOKCHIMHOM, %400,

Fig. 4. Ferritin in the cells of the substantia nigra pars reticulata of the control group (a) and patients with Parkinson’s dis-
ease (b).

Ferritin in microglia (arrows) and in the cytoplasm of the neuron (asterisk). Double immunohistochemical staining for GFAP-positive astroglia
(brown) and ferritin (red), counterstaining with hematoxylin, x400.

Puc. 5. @eppuinn B KACTKAX KOMITAKTHOR HaCTH HEPHOTO BEECTBA FOAOBHOIO MO3Ia AWML KOHTPOABHOR Fpynnbl (a) 1 na-
unentos ¢ boaesnnio Mapkuncona (6).

DepprTHIt I8 MUKPOITINK (CTPEIKKH), B HTOIUIAIME HEHPOHOB (38e3104KK ), JIBORHOE MMMYHOTHETOXMMHUCCKOE OKPAIHBAINE Hi BEIOK MUKPO-
L CDO8 (KopuHesniM) 1 GepprTHHE (KPacHbIM), ROKPATTHBAHNE FEMATOKCHIHHOM, X400,

Fig. 5. Ferritin in the cells of the substantia nigra pars compacta of the control group (a) and patients with Parkinson’s dis-
ease (b).

Ferritin localization in microglia (arrows) and in the cytoplasm of neurons (asterisks). Double immunohistochemical staining for microglial pro-
tein CD68 (brown) and ferritin (red), counterstaining with hematoxylin, x400,

110 CPABHCHHIO C KOHTPOJEM METabOINTBI, COACPKALLNC T3~
Aenyo uerns peppuTHia — GesKa, CBA3BIBAIOLICIO HOHbL Ke-
Je3d, — B 3HAMUTCILHOM KOMHYECTIE JIOKAIN3OBUIMCH B KJIET-
Kax HEHPOT/IMHM KOMITAKTHOW YacTy MepHoro senecrsa. Ecan
NPUHATL BO BHUManue, uTo npu BIT npoucxoamt nabuiroy-
HASl SKCITPECCHS TSOKEN0M tenu heppuruna, KoTopas Kara-
nusupyet bieTpoce okueaenue keaesa (1) 1o TpexsaneHTHo
hopmsr (111) [18], » nipu o1om xeneso (1) e soccrananim-

Archive of Patology 2022, vol. 84, no 2

BACTCH, TO 97Ta CHTYaLMs OYACT YCHIHBATL OKMCIHTETBHBIH
crpece v yeyryonsiTs Heilposerenepainio. B simreparype no-
KA3aHa poJib KeENe3a B PEry/siitnm 9KCNPECCHH IHAOTCHHOIO
anna-cunykinenna [19] u yeranosneno, yro ero gochopu-
amposannas popma nakaramsaercs y 6onsHeix BIT B renax
W OTPOCTKAX HEHPOHOB KOMIIAKTHON YACTH YEPHOTO Belie-
CTBA TONOBHOTO MO3ra [20]. Pesysibrarsl HALIETO THCTOXMMH-
HECKOTO M MMMYHOTHCTOXMMHYECKOTO HCCICIOBAHMS CTPYKTYD
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rojaosHoro mosra np# bIT — uHTeHCHBHAs peakuMs Ha Xeae30
B KACTOYHAIX 3IEMEHTaX H HeHpPOITIIIe, BhISIBACHHE CKOTUICHHIH
a-Syn-p129 B Tenax ¥ OTPOCTKAX HEHPOHOB M OKPYASIIOMIEM
WX HEHPONIIIC — HE Jal0T Z0CTATOYHLIX OCHOBAHHIT VTS OLCH-
KM POTH COEIMHCHHIT XEAe3a B YBEIHYSHHHM 3KCnpeccuy hoc-
dopuaHpoBaHHOIO albpha-cHHYKIeHHa. OIHAXO OHH NO3BO-
ASI0T VCTAHOBHTD, HTO YKa3aHHBIE MeTaboIHTRE (COeAHHEHHA
Aeaes3a # a-Syn-pl29) HaKanAMBAKTCA B CTPYKTYVPAX KOMNAKT-
HO# YacTH YePHOTO BELIeCTBA NOJOBHOMO MO3Fa NPH Heltpoae-
TeHepalii, a2 ObHapyxeHHBe WameHeHud npu BIT yeroitunss
# HeODpaTHMB, YTO XOPOILIO COMMACYETCS C AaAHHBIMH THTEpa-
Typu [21]. KpoMe TOr0, yAanoch NoKasarh, YTO B eAHHAY-
HBIX Cayuasx «-Syn-p129 MOXeT KOHLUEHTPHPORATECH B HH-
FPOCTPHATHBIX CTPYKTYPAX rOJIOBHOTO MO3Ma M Y JIHIL OXH-
71070 BO3pacTa Be3 HEBPOIOrMYECKHX CHMITTOMOB NIPH XH3HH,
9T0 TAKAE COOTHOCHTCS C HCTOMHHKAMHK AuTepaTypsl [4]. Bume-
CT€ C TeM TAKOE HAKOIUICHHE MOKCT YKa3hiBaTh H Ha PA3BMTHE
panneit craaun BI1, xapakTepusviomeHcs OTCYTCTBHEM OTUET-
JMBOH KIMHHYECKON CHMITOMATHKH CO CTOPOHK! LEHTPab-
HOH HEPBHOH CHCTEMEL.

PesyabTatel, NOAVYCHHLIE MPH H3YHECHUH JOKATH3AHA
M 3Kcnpeccny rnikonporenHa CD71 (tpascdepputosoro pe-
HEITTOpa) B KJISTOUHLIX CTPYKTYPAX YCPHOTO BEIICCTBA MOI0B-
HOTO MO3Ta, CBHAETEABCTBYIOT O TOM, YTO €0 JIOKATH3AUHS
M IKCIPeceHs 8 YKasaHHbIX cTpykTypax npy BI1 no cpagsennio
C KOHTPOJIEM HE M3MEHAIOTCA. B CBA3M ¢ 3THM MOXHO npei-
nonoxuTh, 4To npi BI1 no cpasHeHno ¢ HH3IHOTOTHIECKHM
CTapeHHEM TPAHCNIOPT Keie3a B KISTKaX KOMNAKTHOH YacTi
YEPHOTO BEIUIECTBA HE 3ATPYAHAETCH H JaXe He GnoKupyercs
HA NO3IHMX CTaamsix 3abonesanmsi. Tak Kak no Mepe passuTus
bI1 xene30 MpozomkaeT NOCTYNATE B KICTKH H €70 COAEpXaHHe
N0 CPABHEHIMIO C (DHIHONOTHYECKIM CTAPEHHEM YBEAHYHBASTCH,
TO 3TO MOKET NCPCHACHINATE CAHTHI XEAaTHPOBAHHA HElipoMe-
JaHHHA B MMPMEHTHPOBAHHKIX HeHpoHax [22] # cniocobeTBoBaTh
rubesi 3THX HelipoHOoB. XKese30 U3 rHOHVIIIHX HeHPOHOB Oy~
JeT HAKaITHBaTLCA B (PEPPHTHHNIOZHTHBHON MUKporuy [23],
OIHAKO npepbieHue OyihepHoi criocobHOCTH heppHTHHA MI-
KPOT/IHAABHBIX KACTOK. K3K W HCHPOMEIaHHHA NHIMEHTHPO-
BaHHBIX HCHPOHOR, MOXET VCHIHBATE HEHPOTOKCHYHOCTD [24].
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3akaoueHue

CpaBHHTEABHOS THCTOXMMHYECKOE H HMMYHOTHCTOXHMH-
HECKOEe MCCACAOBAHHE CTPYKTYP KOMIIAKTHOM YaCTH Y4EPHOIO
BEIIECTBA NOJOBHOTO MO3TA YEI0BeKa, MIPOBEACHHOE HA ayTo-
NcHfHOM MaTepraie naimeHTos ¢ BIT i ani ¢ He BusBICHHOMN
TIPH KH3HH HEBPOIOIHYECKOH CHMITTOMATHKO# (KOHTpOAbHas
TPYIIIA), NO3BOIHAO ODHAPYAXHTH:

— YCTOHYHBOE HaKOIUIeHHE B Mo3Te nauueHTos ¢ BIT na-
ToaorHyeckoit hopmul thocdopHIHPOBaHHOPO anb(a-CHHYK e~
uHa (a-Syn-p129), KOTOp.IH AOKATH3OBAICH B TeJiaX H OTPOCT-
Kax MHIMEHTHPOBAHHBIX HEHPOHOB H OKPYXAIOIIEM MX Heli-
ponune;

— YCTOITYHBOES HAKOMIeHHe B Mo3re naiumenTos ¢ BI1 co-
ennHeHnH xese3a (11), KoTophe JOKATH30OBANHCE TTPEHMYILE-
CTBEHHO B HCHPOIZIMH W HEHPOTIWIE, @ B HEHPOHAX OHM Onpe-
NEJSUTHCH AHIb B €ANHHIHBIX KIeTKAX; v

— W3DBITOYHOE HAKOMEHHE B Mo3re nauxeHros ¢ BI1
TRAeA0H ueny deppuTHHA, KOTOpas O0HAPYAHBANACH B KJIET-
Kax HeHPOIIHHN, YTO MOXET CnocoGCTBOBATL NOBLINCHIIO
KOHUEHTPAIMN PEakTHBHOMU hopMbl Kexe3a B CTPYKTYpax
HEPHOIO BEUIECTBa M MPHBOIMTEL K YCHACHHIO HEHPOTOK-
CHYHOCTH;

— PAaBHOMEPHYIO MEMOPAHHYIO PEeaKlIMI0 KACTOYHBIX
CTPYKTYP Y€pPHOro seumiectsa Ha raukonporens CD71 kax
B KOHTpOJE, Tak ¥ v naumenTos ¢ bIl. ceunerenscrayviomyo
0 COXPaHHOCTH TPAHCMOPTA XeJe3a B 3TH cTpyKTypstl npu BIT.
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Bimmsinue pakTopoB pocTa TPOMOOLMTOB HA CIIEPMATOrEHE3
nocJie 00Jy4eHus 3IeKTPOHAMH
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PE3IOME

C KaXAbIM FOAOM HEYKAOHHO PACTET KOAUMECTBO CAYHAEB MYKCKOr0O 6ECNAOAMS, B CBA3M C Yem HEOBX0AMMA pa3paboTka HOBBIX
METOAOB AMArHOCTUKK M AEYEHUR ITOro 3aboAeBarmns. M3BECTHO, YTO BBICOKOW PereHepaTMBHOR aKTMBHOCTBLIO 0BAAAAET NAa3Ma,
oborawennas TpombounTamu (PRP), a-rpanyAsl KOTOpLIX CoAepAaT (hakTOPbl POCTA, MO3TOMY Mbl BIPaBe 0XMAATH NOSUTUBHBIX
PE3YALTATOB OT €€ NPUMEHEHUSI AAR BOCCTAHOBAEHUS CNEPMaTOreHHOMO INUTEAMS.

Llean uccaeaoBanmus. MophOAOrMHECKas OLEHKA CNIEPMATONeHe3a NocAe AOKaALHOro B-obAayuenus B A03e 8 Ip u BBeaeHus hak-
TOPOB poCTa.

Marepuaa u metoasl. Kpbicht nOpoAs BucTap (n=135) G6iAM NOACAEHBI HA N5ITL FPYNIN: 1-5 — KOHTPOAb, 2-51 — 8IR, 3-a — 8IR+LP-
PRP+IGF, 4-1 — 8IR+LP-PRP u 5-a — LP-PRP. Cnepmatorexes y XuBOTHbIX 2, 3  4-A rpynn MHrMOMPOBaAM OAHOKPATHBIM
AOKaAbHBIM ODAYUEHHEM 3AeKTPOHaMK B Ao3e 8 [p. 3atem Ha npotskenun 11 Hea Kpbicam 3-A 1 4-i rpynn BHYTPUBPIOWNMHHO
BBOAMAM LP-PRP, a kpbicam 3-f rpynnbl — A0NoAHUTEALHO IGF-1. CeMEeHHUKN KMBOTHBIX M3YMaAH METOAOM CBETOBOM MUKPO-
CKONKUK, KOMIMBLIOTEPHOR MophomeTpumn, Mukpo-KT 1 BectepH-OA0TTHHIA.

Peayastatel. [Mocae obayuenns HabDAIOAGAM CHUXKEHWE BLICOTHI CMIEPMATOTEHHOTO 3MUTEAUSt M KOAMMECTBA MOAOBBIX KAETOK
BOAOTL AO CYD- U TOTAALHOR TEPMUHAALHOM anAasum, hMbPO3UPOBaHKE M YBEAMYEHME IKCNpeccun Kacnase-3. Ha doue seeae-
HuA LP-PRP+IGF-1 cHuxeHue A0AW NOAOBBIX KAETOK (runocnepmatorenes) BuiA0 MeHee BbipaXeHo.

3axawuenue. Bseaerune (hakTopos pocTa u APYrux BUOAOTHHECKM aKTUBHBIX BEIECTB, BLICBOBOXKAAEMBIX W3 O-rPaHyA TPOMBO-
untos LP-PRP, NnpuBOAMT K 3aMEAAEHHOMY CHUXEHMIO KOAUHECTBEHHO-KA4ECTBEHHBIX NOKa3aTeAel CrepMaToreHesa, a AonoA-
HuteAsHoe Beeaerne IGF-1 ycuAnBaeT pereHepaTuBHbiE NPOUECCH, NPOTUBOACACTBYIOWME Pa3BUTHIO 3dekToB 0BAyHeHus
IAEKTPOHamK 8 Ao3e 8 p.

Katouesbie caosa: cnepmartorenes, obayvenme, runocnepmaroreres, PRP, haktope pocta.
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Influence of platelets growth factors on spermatogenesis after electronic irradiation
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ABSTRACT

Background. The number of cases of male infertility is steadily growing every year, and therefore it is necessary to develop
new methods for the diagnosis and treatment of this disease. It is known that plasma enriched with platelets, the a-granules of which
contain growth factors, possesses high regenerative activity; therefore, we can expect positive results from its use for the restoration
of spermatogenic epithelium.

Objective. Morphological assessment of spermatogenesis after local B-irradiation with a dose of 8 Gy and the introduction
of growth factors.

Material and methods. Wistar rats (n=135) were divided into groups: | — Control, Il — 8IR, Il — 8IR+LP-PRP+IGF, IV —
8IR+LP-PRP, and V — LP-PRP. Spermatogenesis in animals of groups II, Ill, and IV was inhibited by a single local irradiation with
8 Gy electrons. Then, for 11 weeks, LP-PRP was injected intraperitoneally to rats Il and IV, and in group Ill — additionally IGF-1.
The testes were examined by light microscopy, computer morphometry, micro-CT, and Western blotting.
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Results, Aiter irradiation, a decrease in spermatogenic epithelium and the number of germ cells was observed up 10 sub- and total
germinal aplasia, fibeosis and an increase in the expression of caspase-3. Against the background of LP-PRP+IGF administration,
the decrease in the proportion of gemm cells (hypospermatogenesis) was less pronounced.

Conclusion. The introduction of growth factors and other biologically active substances released from the a-granules of LP-PRP
platelets leads 1o a delayed decrease in the quantitative and qualitative indicators of spermatogenesis, and the additional admin-

istration of 1GF-1 enhances the regenerative processes that counteract the development of the effects of electron irradiation with

a dose of 8 Gy.

Keywords: spermatogenesis, radiation, hypospermatogenesis, PRP, growth factors.
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C KAMIBIM FOIOM HEYKAOHHO PACTET KOTHUCCTBO CAYUACE
Myxckoro Gecruonmns | 1], B Tom YHCHe Cpeam i, noayyan-
UK CCAHCHE XHMHO- 1 PUIHOTCPATTMM BCACACTEHE OHKONOM M-
geckoft naronormm |2, 3.

HMOHMINPYIOIEe HAIYYCHIE TIPIMO H KOCBEHHO AKTHEM-
PYET TEHCPAININO DKTHRHLX (JOPM KHCAOPOML I B30T, [IPHBO-
AT K XPOMOCOMHBIM abeppatiusv (4], nuamsaet paipynicune
IPCABIX MOJORKX KACTOK W HAPYILIEHHE TPOLISCCOB ASACHMS
M COSPEBANI HOBRIX KACTOUHLX noxoncsnit, Tokeuueckue
shdrercrnt oGayveHust Hanbonee BRIPAKCHE N0 OTHOICHHID
X AKTHEHO MPOARMCPHPYIOUINM KACTKAM i, BEPORTHO, N0 FT0#H
TIPUHIHE CEMEHHNK € TIPHCYIIEN eMy NPaKTIYCCKH nepama-
HEHTHOR MHTOCHHON AKTHBHOCTHIO CHEPMATOTOHNI OKIbE-
BACTOS OZIHIM M3 HAHDONCE PUIHMOMYBCTBITCARHLIX Opraton | 5].

HavieHre MexannIaMon HHQEPTHILHOCTH it OUcHKA W~
GEXTHBHOCTIL ¢C TEPAMN TPEOVIOT COMAHNN IKCHCPHMEH -
TAALHLIX MOASJAECH € BOIMOKHOCTLIO IKCTPANOIALINN PE3y/ib-
TATOR HA Yenoneki, B omiuie or pacnpocTpaHeHHBIX Moaesei
PHOOCTICPMATONCHE 3 (CIIOCOD BHCACHMS LLMTOCTATHKOB W LUK~
TUTOKCHUCCKIX TIPEHAPATOR) 0GAYHCHHE NOIBOANCT H0OHTLCA
KaK oGparnMmux, Tak 1 HeoSparumux apdexron na criepmaro-
TCHES TIYTEM BAPLWPOBAHMA 103, AOKUIBHOTO 0DAYMCHNA 10~
P T O0UIYHCHMSE BCETO Te AHBOTHEX [5].

HanecTho, 410 Muorie GakTophl POCTH, BHCOKHE KOHUCH-
TPALMI KOTOPLIX COZCPAATCH B C-TPanyanX TpombounTon, 00~
JAIAIOT BLPAACHHON CHOCODHOCTLIO AKTHBHPOBATL pererepa-
IO, NOVICPRBBAR KHIHCACATCILHOCTD KACTOK it TRaHeR [6]
HOKASWBAN NOIMTHEHOS RIMSHHE HI HX peabiiHTaumo no-
€€ PAIHOTO pota nospeateHnit [7—9). Tak, tpancdopmupy-
woumit gaxtop pocta-fi (TGF-B) crusyanpyer npaandepatuo
(mGpobaacTon, cuHTes MOICKYA Kozaresa | ruma u pubpo-
sexTina | 7). Dmuaepmaasintit haxrop pocra (EGF) w daxrop
pocta sraoremut cocynor (VEGF) akmusupyior anroreses,
axrop pocra rpomBounton (PDGEF) ysacrsyer u peryasimm
AYTO- ¥ NAPAKPIMHBIX MCXAHHIMOB peryanmm. Takke nomy-
HCHM JOKAIATCARCTRA MHTOICHHON AKTHEHOCTH Y HHCYINHO-
notobroro dakropa pocta-1 (IGF-1) i €ro noanrisHoro ws-
SUHMSE HAL TPOLECCRE CIIEPMATO- # CcTepontorenesa |7, 10—13),

IMazasa, oboramenan rpomboimamy (axer. Platelet rich
plasma — PRP), conepxnr Soaninoe KomiecTno (paxtopon po-

Archive of Patology 2022, vol. 84, no 2

CTI M ILHPOKO HCHIONLIVETCH 1§ CORPEMEHHOS PEreHEPATHBHOM
meanuine |14, 15]. MNepenexmpibiv Uis penpoayKTonornm
stutsterest enocobrocTl PRP yCKOPATE BOCCTAHORICHHE OBO-
QOHEYAOTCHEI), MTO NOKAIAHO B IKCHIEPUMCHTAX HA HH-
eprvtehux camiax kpuic [16]. B sonpocax mnmsisius PRP
HE PAIBHTHE MYKCKHX TIOJIOBLX KICTOK COCTOAHHE HX MHKPO-
OKPYXCHMA W TCMATOTCCTHRYASPHLA Gapuep 0OTMesnercs cy-
wecTnensuit Aedhnumy wihopmanu.

Lenn ncenenosanust — smopdosoruyeckan oucH-
Kd CTIEPMATOITHEIA ITOCIC JOKAALHOIO f-obuytienns n 103¢
8 T'p ¥ ero poIMOXHs PCADMANTALMA TIPH HOMOLLIH BBCICHUN
haxropos pocra.

Marepuansi # METOALI

Ausomune das uccaedoaanus in vivo. B xagyecrse moac-
ACH HCMOAL3OBATH CAMLON NOJOBOIPEABX KPLIC i Wis-
1ar (220420 r; nospact 9—10 nex; #=135). Kunorasix conep-
AQUIH B BHBAPUM NpH 1 2-43COBOM CHETOROM AHE, POBOANIH
KOIIMUMOHHPOSEHHE 11pi reMiepatype 23 "C u wikHocTn
40—-60% , HCNOALIOBATH CTAHAAPTHLIA PALHOH IHTAHMS C BO-
nont ad libitum. Tlpn 510m COGMOAMTH BCE ACCTTHRYSCKHE Me-
Pl TIPEAOCTOPORHOCTH. Bee MEHHIIYANIHN OCYIMCCTRIRAN CO-
IAACHO XeAbCHHKCKON acxumapainy BeceMupHon Meamimiickon
accotmatm, « MexayHAPOAHLIM PCKOMCHIMLIMAM 110 Hpone-
ASHMIO MEANKO-OMONOrHIECKHX NCCHCIOBAHMI C HCTIOILI0-
sanmnem xusotHnxs (EDC, Crpacbypr, 1985), «Esponeficxon
KOHBEHIMK O 3aLUHTE NO3BOHOMHRBX KHBOTHLIX, HCNONLIYE-
MEIX U OKCTIEPHMEHTOR WK B MHLIX HaydHEX tesxs (E9C,
Crpachypr, 1986) it PYyKOpoACTBY 110 HPORCACHIIO MEINKO-
OHOIOTHIECKHX HCCACAOBAHMIT 110 YXOIY # HCIOILIOBAHMIO 1~
Boparoprux xusoTHeiX (ILAR, DELS), uceaenonarinm Guomm
TAKAE OL00PCHE NOKAIEHLIM FTHHECKHM KOMHTCTOM.

Huzainn senepusenma, IKCTEPAMCHTRIBHLIE KHBOTHEIC
(n=135) Guum cavunitHuM O0PAIOM NONLICHE HY FISITL [PV
(ycaoBHme Haspayus): 1-1 — Kourpoas, 2-a — SIR, 3-a —
SIR+LP-PRP+IGF, 4-5 — SIR+LP-PRP it 5-5 — LP-PRP
(puc. 1).

Bramedenue xeusomumx wi sxenepusenma. AKUBOTHEIX BEEX
5 rpynI BHBOIUIN K3 IKCIEPHMENTS MYTEM BREICHMUSA BLICO-
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NaCl0,9%, 33,6 mavxr, Hi
1 pas » sesemo / 12 neaens HIPAICPNTORORRL WS
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P — = = = " /11 wenens
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Puc. 1. Au3aiiH SKCnepumenTa.

Fig. 1. Experiment design.

KHX 103 aHeCTeTHKa (KeTaMiH B 103¢ S50 Mr/Kr BHYTPUMBIILCY-
HO 1 KCHJIA3WH B [103€ 5 MI/KI HHTPanepuToOHealIbHO) coriac-
HO an3aitHy (eM. puc. 1).

Honusupyowee uzayenue (IR). KupoTHeIX noasepraiu
NPULIEIbHOMY 0BIYMEHHIO TA30BOTO cerMeHTa B 103¢ 8 I'p (Moii-
HocTh 10361 | [p/MuH, aneprus 10 MaB u yacrora 9 ['u, pasmep
nosst — @ (amamerp tydyca) 100 MM) ¢ MCTIONB30BAHMEM JIMHE-
Horo akceneparopa (NOVAC-11, paanonornueckoe oTaeaeHmne
aKcnepuMeHTaibHoro kopnyca MPHIL um. A.®. Lbiba, O6-
HUHCK, Pocend). [laHHast yeTaHOBKA MO3BOJSICT NOJYYHTH MTYHOK
3NEKTPOHOB € dHeprueii 4, 6, 8, 10 M3aB; ny4ok BO3MOXHO OT-
Kommuponats 10 @ 30—100 mm ¢ wrarom 10 mm; yactory GeH-
Yeil B ny4uKe MOXKHO peryimposath ot | 10 24 'u ¢ warom | [
MotHOCTS 103b1 ObUIA OTKATMGPOBAHA C TTOMOILLBLIO (PM3HYECKOIT
JIO3UMETPHH TPYITOH paIualtMHOHHOMH DE3011aCHOCTH B paMKax
TpeDOBaHMIT CTAHNAPTHOM KAIMOPOBKH B COOTBETCTBUHM C PEKO-
MeHaauusiMu AreHTeTsa 1o saepHoii aneprun (NEA) Pocenn.
[Tepen obmyuennem Kpbic 2—4-ii TpyIn aHeCTe3poBai O/~
HOKPATHLIM BBeAeHUEM KeTaMuHa (50 Mr/Kr, BHYTPUMbILIEY-
HO) M KCHAa3uHa (5 MI/Kr, BHYTPUOPIOUIMHHO). AHECTE3NPO-
BaHHBIX XMBOTHBIX MTOMEIIAIN HA TIPEAMETHBII CTOJI 110 OJIHON
KPBICE B TIOJIOXEHMH JIEXKa Ha CIIMHE C PACCTaBICHHBIMY B CTO-
POHBI JIANIaMK TAaKMM 00pasoM, 4ToObI B 30HY 00GJIyHeHIs norna-
JIUTN CEMEHHMKM, a JIErK1e M CepiILe OCTABAIMCh B 30HE panna-
HMOHHOIT TeHn. Tybyc noasoanam K obyuaeMoit 061acTH Tak,

4TOOBI €10 CPe3 HAXOAM/ICH HE Bbille 2 MM OT KOXH, a cam TyOyc

OBLI MEPIIEHANKYIISIPEH TUIOCKOCTH KOXH.

TTpucomosnerive nnazmol, oGoeaiyenHoit mpombouumamu u 6ed-
nott aetxouumamu (LP-PRP). Kposb (2 M) 3a0upanu 13 nepu-
(hepuueckoit BeHbl XBOCTA M CMEIUMBATH C AHTUKOATYISIHTOM
n3 pacyera Ha 2 it Kposu 00,2 Mt 5% pactBopa LMTpaTa HaTpHs.
LP-PRP noay4anu, MCnoab3yst ABYXCTYNEeHYaToe LeHTpHdyrn-
pOBaHME LIUTPATHOI KPOBH NMPH KOMHATHOI TeMnepatype (20—
24 °C): na nepBsoii crynexu ckopocts 1800 06/muH (=543,35 g)
B Teuetine 10 muH. OOpa3oBaBILMIiCs HATOCATOMHBIIA CIOM KNil-
KOCTH B 0ObeMe | M1 OTOMpaIH ¢ MOMOIIBIO LITIPULIA U [TEPEHO-
CHJIW B YUCTYIO CYXYIO NPOOHMPKY: Ha BTOPOI CTYNEHH MPOBOIHIN
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ueHTpuyruposarue co ckopoctbio 3400 o6/mMuH (=1938.61 g)
Brederue 10 mun. Hanocanounsiii cioi ynausim, a ocraBuimiics
Ha /tHe TpoMBGoLMTapHbIii cnoit (0,2 M) aKTHBHPOBAIN XJI0PH-
Aom Kanbims (okoso 0,05 ma 109% CacCl,). [lns ananmnsa Koam-
yecTBa TPOMOOLIMTOB KPOBH ObLIa MCMONLIOBAHA cucTeMa XT-
1600i. Kommuecrso tpomboumTos LP-PRP (1 900 000 TpomGo-
UMTOB B | MKJT) ObLTO TpHMEPHO B 3 pasa Gomblie, YeM ypOBEHb
TpomboLmTos Kposu (61 000 TpomGoumTos B 1 Mki1). LP-PRP
BBOZIWJIH CPa3y MOC/e PUIOTOBRICHMSI.

Hueyaunonodobusit haxmop poema-1 (Insulin-like growth
Jactor-1). Pexombunauthbiii IGF-1 (rhIGF-1, Sigma Aldrich,
CIHIA; 2 Mr/Kr) BBOIMIM XHBOTHBIM 3-if rpyrinsi | pa3 B He-
nemo B TedeHue 11 Hen.

Hzmepenue yposns copmonog ((HOILTUKYIOCTUMYITHPYIO-
mero ropmona (FSH), morennnsupytouiero ropmona (LH)
M 0DLIEro TeCTOCTEPOHA) MPOBOAKIMN € NomMoLLbIo sandwich
enzyme-linked immunosorbent assay (ELISA) cornacho npo-
Tokonam npoussoautesnst (EO182Ra, EO179Ra, E0259Ra BT-
Labs, Kutaii) ¢ ucriosib30BaHMeM CUMTHIBATE/IEH MMKPOIUIAH-
weros (BioTek Epoch, Winooski, VT).

Mopdoaornueckoe ueciieroBanne

[Mocne n3pieveHusi CeMEHHHKM B3BeIIMBanu (Macca abco-
JIOTHAA (B T) M OTHOCHTE/IbHAS 110 OTHOLIEHMIO K Macce Tea
(B %)), pacCUNTLIBATIM UX 00BEM, 3aMEPsJTH, OLEHWBAIN BHEILI -
HUI BUJL, COCTOSTHME MapeHXHMbI Ha paspese. 3aTeM Hapesain
napauiesibHO CArMTTAILHOI MJIOCKOCTH Kaxibie 2 MM, (DUKCH-
posanu B pacteope By3Ha, nocie npoBOAKM (arnmapar rucTo-
JIOrMyeckoit npoBoaky TKaHei Leica Biosystems, epmanusi)
3aMBanu B napagmHoBblie OJI0KH, M3 KOTOPBLIX FOTOBWIN Ce-
pHitHBIE cpe3bl (TOMUMHON 3 MKM), aenapadmHupoBain, ae-
MAPATHPOBAIN M OKPAIIMBATH FEeMaTOKCHIMHOM U 303MHOM
JUISE THCTOJIOTMYECKOI0 HCC/ICI0BAHMSI.

Mukpockonuueckuii ananu3 BLITOTHSIN C TTIOMOILBIO CH-
cTeMbl BHACOMUKpocKonuu (Mukpockon Leica DM2000, T'ep-
Manus; kamepa Leica ICC50 HD; komnbiotep Platrun LG),
a MopgomMeTpHUECKHEe JaHHbIE TOJYYAIH C UCTONb30BAHM-
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Puc. 2. MophomeTpruueckoe HCCACAOBaHHE CEMEHHHKOB C HCTIOAB30BAHHEM NPOTPAMMHOro obecnievenns Aan 06paboTku
» anaan3a usobpaxenns Leica Application Suite (LAS): cpaBHHTeAbHBIR AHAAM3 M3BMTBIX CEMEHHBIX KaHAABLIEB.

Fig. 2. Morphometric examination of the testes using software for image processing and analysis Leica Application Suite
(LAS): comparative analysis of convoluted seminiferous tubules.

oM nporpamMHoro obecnieuexns (IMO) nas obpaborku 1 aHa-
ausa w3obpaxenunii Leica Application Suite (LAS) Version
4.9.0 (puc. 2). B xaxa0M 13 1oAeiH pacCYHTHIBAIH ClSAVIOUHE
TIAPaMETPhl: BHICOTY CMEPMATOISHHOTO MHTEAUS, KOINYECTBO
CHSPMATOTOHMI, CTIEPMATOLMTOB, CTIEPMATHIL, 8 TAKKE KIETOK
Ceproan u Jleitaura [6].

Western blot-anaaus sxcnpeccuu Geixa xacnazs-3. xc-
npeccHio DeKa Kacnasbi-3 M ee akTUBHOM (DOPMBI, paciuen-
JCHHOIT Kacnasnl-3, H3MEPAIH € MTOMOIIBIO BeCTEPH-0A0TTHH-
ra. KontenTpauuio 6e1Ka B rOMOTeHH3IHPOBAHHKX 00pa3iax
onpeneaaan no Meroay bpaadopaa. 3arvem 25 Mxr 6eaka pa3-
zenamn Ha 12% SDS-PAGE u nepeHOCHAH Ha HHTPOLIS/LTIO-
Ho3HyIo MemOpany (GeneTex, clone GTX110543, 1:600). Meum-
Opany GnokHpoBatn 3% oBe3AMPEHHBIM CYXHM MOA0KOM (Sig-
ma, 70166) 8 Tpic-OydepHOM DHIHOIOTHIECKOM PacTBOPE
(TBS). B xayecTse CTaHAapTa HCIOAB30BAMN HMMYHOOKpPAIIH-
BaHne rnUepaibaerni-3-thocarmnernaporesass (GAPDH).
Exnunua nameperns — Hyonb pNA/yr6eaka C. Busyanusa-
1[I0 OCYIECTRIAAN ¢ MOMOLUbIO HABOPaA 1U18 HMMYHOXEMM-
momunecieHiy Novex ECL Reagents (Invitrogen, CILIA).

Penmeenvackas muxpomomozpaghus (muxpo-KT). Tlocne
hukcaunm cemMeHHRKHM nomeltaty Ha 18 4 B 1% pactsop #o-
aa B 100% cnupre ¢ nocAEaYIOUHM NPOMBIBAHHEM B TCUCHHE
| 4 8 100% crnvpTe M Jaiee NEPSHOCHIH B MIACTHKOBYIO eM-
KOCTh, 3anoaseHHyio 100% cnuprom Ans nocaeayioero cka-
HHPOBAHMS.

KoHTpacTUpOBaHHbIC CEMEHHNKH ORUTH BH3YAIH3HPOBa-
HBI TIPH TOMOIDH peHTTeHOBCKOro Tomorpada Bruker Skyscan
1276 (Bruker, benbrus) ¢ Hanpsokernesm 63 kB, civioii Toka
200 MKA 1 amoMHHHEBbIM (DrAsTPOM TounHO# 0,5 MM. Bri-
aa suinonnreda 1801 npoekuns ¢ Bokceaem 10 Mxv. 3atem no-
JYYCHHBIC TPOSKUNH DBUTH PEKOHCTPYHPOBAHBI B MIpOTpaM-
sme NRecon (Bruker, besibrusi) i 3KCNOpTHPOBaHE! B BUIE NO-
CACAOBATEIBHOCTH H300pakeHnit 8 hopmare tif B mporpammy
ORS Dragonfly (The Objects. Kanana) ais aansHeiiero ana-
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au3a. [Lng vayuieHHs KayecTsa 300pakeHHA CPe3kl B IBYX-
MEPHBIX MPOSKUHAX OLUTH CYMMHPOBAHBI € NOADOPOM ONTTH-
MATLHLIX 3HAYEHMH INEKTPOHHOIO OKHa (pHC. 3).
Cmamucmuvecxkuil araius. NoayueHHER B pe3yakTaTe noa-
CHeTa NaHHBIC 00pabaThiBani ¢ HCTIOTBL30BAHHCM KOMTILIOTED-
Holi nporpaMmst SPSS 12.00 for Windows statistical software pack-
age (IBM Analytics, CLLIA). INpn cratucruueckoit odbpaboTxe
JUIS OLICHKH JIOCTOBEPHOCTH PATHYMIE CPEIHMX SHAYSHMI MEAILY
IPYTIAMH HCTTONL3OBANH CASAVIONIHE HEMTaPaAMETPHYECKHE KPH-
Tepun: U-kputepimit Mansa—Yurau, H-kpurepuii Kpackena—
Vonnuca): paccuuTHBAIH CPeAHNE apuMETHNECKHE BeIHYH-
HBI C MX NPefeIbHBIMH OTKJIOHCHHAMH H CPEAHEKBAAPATHIHYIO
ownoKy. [Mpit OTCYTCTBHH HOPMATLHOTO pacTipeIeicHus 1aH-
HBIX HCTIO/IB30BATH HENapaMeTpHYecKuit kpurepsii F. Wilcoxon
(Statistical methods for research workers). CpaBHeHHe MeEXIY
TPYIINAMH MPOBOMHIH C HCNOAB30BaHHEM OAHO(AKTOPHOTO aHC-
nepcuoHHoro aHati3a ANOVA co spaunmoctsio p<0,01.

Pe3yAbTaTnl

Ypoenu nososwx copmonos (odumit Tectoctepon, OCT,
JIT) B KOHTPOABHOI ¥ ONKITHLX IPYIINAX HA BCEM NPOTIKCHHH
IKCMCPUMEHTA HE MOKA3AIN A0CTOBEPHEIX PAVIHYHI W HAX0-
AMAHCH B IPEACAAX HOPMBI B COOTBETCTBHH € MOJOM M BO3pac-
TOM AMBOTHBIX (Tabawua).

Macca meia XKMBOTHEIX 2—4-i1 ONBITHBIX FPVIII HA 7-¢ CYT-
KM fiocae o0nySeHHs 3AeKTpoHaMu 8 203¢e 8 ['p ymensuacs
B cpejiHeM Ha 35% 1o cpaBHEeHMIO ¢ KORTPOABHOMH € NOCARIY-
IOLINM HEe3HAUWTEIbHBIM BOCCTAHOBICHHEM B 3-if 1 4-ii rpyn-
nax K KOHIY 3KCAePHMEHTA.

Macca u o6oem cemennuxog B ONBITHBIX TPYTINIAX CIIVCTH He-
Aen10 nocie O0AYYEHHA INEKTPOHAMI YMSHBIIMAKCH B 2 pa3a
(0,71+0.02 1, p<0.01; 688,7£32,7 mxa’, p<0,01) no cpasre-
HHI0 ¢ KoHTponsHOMH (1,520,1 r, p<0.,01: 1384,5+91,3 mMxn?,
p<0.01), uto cocragaser B cpeanem 0.3% nortepu or oduwei
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Puc. 3. MUKPOTOMOTpamMa CEMEHHHKOB € MCTIOALIOBAHWMEM PEHTIEHOBCKOTO Tomorpadha Bruker Skyscan.

Fig. 3. Microtomogram of the testes using a Bruker Skyscan.

YpoBeHb NOAOBLIX FOPMOHOB B KONTPOALHOW M ONLITHBLIX Fpynnax (M+SD)

The level of sex hormones in the control and experimental groups

TOpMOH, MO/ Konrposs, 8IR SIR+LP-PRP+HIGF SIR+LP-PRP LP-PRP
Tecroctepon 107402 10,60, 1 10,7402 10,5+0,3 ~ 10,8401
Ol 4,440,3 4,540,2 4,640,2 4,340, 1 4,540,
JI 3,240.3 31403 3,5:40,1 3,41£0,2 3,340,1

lpumesanue. M — snavenne; SO — CTRNAAPTHOC OTKIOHEHHE.

Macehl Tenn, CHIKCHME 9THX NToKAasaTeaei nporpececupona-
10 BO 2= rpynne u K 84-M cyrkam Guuto B 3,6 pasa MCHb-
e (0,41£0,01 ¢, p<0,01; 275,94 14,3 mxm?, p<0,01) 1o cpan-
HeHUIO ¢ rpynnoi konrponst, Ha ¢goue puenenns LP-PRP
t IGF y kpoic 3-if rpyninnl, HaunHas ¢ 42-X CyToK, oT™Meua
JN yBesmuenne macest u obwema cemennukon (0:9140,05 r,
p<0,01: 99714268 mxm’, p<0,01). MNMpakruveckn anatorny-
Has Kapruaa Habmopanacs 8 4-it rpynne (0,81:4£0,01 r, p<0,01;
§37,2421,0 mem’, p<0,01). YMenbuienmne Macest n obbema ce-
MCHHUKA B rpyrine obayaeHus snekrpotamu s iose 8 I'p rak-
Ke NMOATBEPAACHO pesyabTaramn MUKpo-KT (puce. 4).

B nepukaHanukyaspHoM MPOCTPaHCTRE CEMCHHN -
KOB ODJIYHEHHBIX KMBOTHBIX OTMEHLIH MHTEPCTH UMM LH LI
OTCK M PA3PACTAHME BOJTOKHUCTOIO KOMITOHEHTA, # TAKAKEC
CTAS B MPOCHETAX KPOBEHOCHLIX COCYAOR MEJIKOIO Kaaubpa;,
JIUMQPATHHECKHE COCYILBI PACLIMPCHILIC, «ITYCTBICH, DTH HiMe-
HEHUS BH3YATHIUPOBAIH Ha MUKPO-KT (em. puc. 4),

Mukpockonuveckas oyenxa. Ipn CBETOBOI MUKPOCKOTTHI
CPEIOB CEMCHHNKOR KOHTPOJIBHON Tpyrimsl HAbmoLuH Hop-
MATBHYIO TUCTOAPXUTEKTOHNKY ¢ (DHIHOTOMMMECKHUM CTIepMa-
roreHesom (pue. 5, a).

24

Puc. 4. MMKpPOTOMOrpamMma CeMeHnnKa, 0OAYHEHHOIO IAeK-
TPOHAMM B A03e 8 ['p ¢ KOHTpacTUpoBaHHeM Ha B4-e CYTKH.

Fig. 4. Microtomogram of the testis irradiated with electrons
at a dose of 8 Gy with contrast on 84 days.
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Puc. 5. MMKpPOCKONMYECKas KapTHHa CeMEeHHUKOB Ha B4-e CyTkM aKcnepumenTa.

& — KOHTPOAL; O — nocne oGavuesns anekTposamy B 303e 8 I'p (8IR); B — nocae oGayyenns anexrposamyt B 103¢ 8 I'p 1 BBeaeHMA niasmsL,
OGOr3MEAHOH TPOMBOUMTAMM ¢ HHCYTHHONOI06HEN akTopos pocTa-1 (SIR+LP-PRP+IGF); r — niociae oGayueHns 31eKTPOHAMH B 1038
8 I'p 1 BBeaenna muasMel. oboramex o TpomboiTamu (SIR+LP-PRP); 1 — nocne sseaesms aasMsl, oboramesHon tpombomntamu (LP-

PRP). Oxpacka reMaroOKCHARHOM H 303HHOM, % 200.
Fig. 5. Testes of rats at 84 day of the experiment.

& — control: b — after irmadiation with electrons at a dose of 8 Gy (8IR): ¢c— after irradiation with electrons at a dose of 8 Gy and administration
of plasma enriched in platelets with insulin-like growth factor (SIR+LP-PRP+IGF); d — after irradiation with electrons at a dose of 8 Gy and ad-
ministration of platelet-rich plasma (8IR+LP-PRP); e — after administration of platelet-rich plasma (LP-PRP). H&E, x200.

B rpynne oGiyucHus anekTpoHamu B no3e 8 I'p (2-1 rpyn-
na) yXKe Ha 7-€ CYTKH B '/, CeMEHHbIX KaHAThLIEB OOHAPYKH-
JIM NOABJCHHE AETeHCPATHBHLIX CIICPMATHA M CIIePMATOLIH-
TOB, OOBEAMHEHHBIX B CeMeHHbIe aps! (momans 0,7 Mxm?;
anametp 0.9 mxum; p<0,01), — KpyNHBIE CTPYKTYDHE C MHOXe-
CTBEHHBIMH MHKHOTHYHBIMH SAPAMHM M HHTEHCHBHO OKpa-
HEHHOH oKCHIIbHOI UHTOIIa3MOit (7—8 NoBpeXIeHHbIX
KaHAIBUEB B nosie 3peHns) (puc. 5, 6).

BhICOTa CEPMATOTEHHOTO 3MHUTEANA K KOHILY 3KChe-
PHMEHTa yMeHbIINIach Ooree, yeM B 2,5 pasa v Kphic, 06-
NYYEHHBIX 37CKTPOHAMH, N0 CPABHEHHIO C KOHTPOJALHOH

Archive of Patology 2022, vol. 84, no 2

rpynnoit (p<0,01). Ha done seaecuus LP-PRP ormeuanu
HE3HAYHTEABHOS YBEIHYEHHE BHICOTHI CIIEPMATOIEHHOTO 311~
Teaus yxe Ha 42-e CYTKH OT Hayana 3KCNEepHMENTa, a BBeae-
sue komOuHammm LP-PRP+IGF-1 (3-s rpynna) cokpatiio
CPOK BOCCTAHOBJIEHMA BHICOTHI CMIEPMATONEHHOTO 3MHTCIHA
Ha 2 Hea 1O CPAaBHEHHIO ¢ 4-it rpynnoii (puc. 6).

Koauwecmeo noroewx xaemox. B onsiraepix 2—4-it rpynnax
yepes HEeARmIo Mociie 0bay4YeHMs HabAIIaNH pe3Koe CHItke-
HHE KOJAHYECTBa cnepMaToronuit (6osee yem Ha '/,), nepsny-
HBIX i BTOPHYHBIX CIIEPMATOLHMTOB H CNEPMATO30MAOB, IHC-
TPOHYECKHE HIMCHCHHS M 2VTOMH3 CNCPMATHIL, TIOSRICHHE
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Pyc. 6. TIOKa3aTeAn BLICOTH CTIEPMATOTEHHOTO 3NHTEAHS B KOHTPOAKHOHR W ONBITHLIX TPYNnax.
20,01 (xosrpons 1 8IR), "p<0.01 (SIR n SIR+LP-PRP4IGF), ‘p<0,01 (S8IR n IR+ LP-PRP).

Fig. 6. The height of the germinal epithelium in the control and experimental groups.
p<0.01 (control vs 8IR), "p<0.01 (SIR w5 SIR+LP-PRP+IGF), p<0.01 (31R vs SIR+LP-PRP),

Konusecrso

abe

14 28 42 56 70 84
Cyrxa/day
® Konrpons/control - #8IR - ®8IR+PRP+IGF

8 SIR+PRP = PRP

Puc. 7. KOAWHECTBO CICPMATOTOHHA B KOHTPOABHOM M ONLITHLIX FPYNITax.

p<0,01 (kosrposs i 8IR), 'p<0,01 (SIR w SIR+LP-PRPHIGF), ‘p<0,01 (S8IR u SIR+LP-PRP),
Fig. 7. Number of spermatogonia in control and experimental groups.

p<0.01 tcontral vs BIR), "p<0.01 ($IR vs SIR+LP-PRP+IGF), ‘p<0.01 (8IR vs IR+ LP-PRP).

MUKHOTHYCCKUX SEP B NCPRHYHLIX CIIEPMATOLHTAX; MECTAMI
FHCTONOIMYECKAN KAPTHHA CYO- 1 TOTAALHON repMHHATLHON
AMIAINH COXPAHSAANCE BILIOTH 10 OKOHYAHHS IKCHCPUMEHT
8O 2-# rpynine (pue. 5, 6, puc. 7).

B cemenunxax Ha dose npeacuns LP-PRP+IGF
(3-5 rpynna) CHIDKEHHE 01 TOAORLIX KISTOK (THnocnepma-
TOFEHES) BLITO MEHEE BRIPIAEHO 110 CPABHEHIND €O 2-§t rpyTi-
MO OBAYHCHHBIX KIBOTHRIX: PASHHLLA § KOAMYCCTRE CRepMa-

26

ToroHMit cocTannaa Ha 42-¢ cyrxi 3,7 pasa, & ua 84-¢ cyren —
3 pas (em. pue. 7).

Haumnras ¢ 70-X cYTOK AKCHEPHMEHTE BHPAKCHHBIC IMC-
TPOMPHICCKHE HIMCHTHIA M FEPMMHUTBHAR ATUAINS CIICPMU-
TOTEHHOTO ITNTETHA BO 2— 4-11 TPYIITIAX IATPYAHTH JATBHEA -
o A epeHUNPOBKY NOTOBLIX KIETOK.

K KOHIY 3KCOCPHMEHTA KOJHYCCTRO CHCPMATOTOHHI
Y AMBOTHBEIX 2-1t 1 4= rpynn G0 CHIKEHO 110 Cpanie-

Apxun narosorms 2022, tom 84, N2
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Caus 3
GAPDH

Puc. 8. ®ocopranposanne Cas3d B CEMEHHHKAX KOHTPOAL-
HOR M ONMMTHLIX TPy,

Tpu obpastin TREE CEMETTIKA Kol rpy g oGseIm I i Npo-
DO Heped BeCTEPE-BA0TTIINE, DKCOPECCHN KACHAIN-I B TRKINAX
CEMEHIKOR MIMCPUIACKH B Mok PNA Ha Tur Geaka C; xonrponn
(1: SIR (1), SIRHLP-PRPIGF (1), SIR+LP-PRP (IV); LP-PRP
(V). B kasectoe Cramaapra HONOALIONTI MMMYHOOKDAIIHBIHIe
ranepassaeriu-3-ocdmracriuporesain (GAPDH). Hyvmynoxe-
MIUTOMITHECHE LI,

Fig. 8. Phosphorylation of Cas3 in testes in control and ex-
perimental groups.

Three testicular tissue samples from each group were pooled and per-
formed through Western blotting. Expression of caspase-3 in testicular
tissues was measured in nmol pNA/mg protein C: control (1); $IR (11);
BIR+LP-PRP+IGF (111); SIR=LP-PRP (IV); LP-PRP (V). Immu-
nostuining with glyceraldehyde 3-phosphate dehydrogenase (GAPDH)
wus used as o standurd. Immunochemiluminescence.

HIIO ¢ rpynnoit Kourposst n 29,8 it 7.2 pasa CooTRETCTICHNO,
2 APYIHe DONYASLINE NONOBKX KACTOK ODHAPYKCHRB Me ObUNIL.
B 1o xe spesmst p 3+t rpynne ua tporie LP-PRPHIGF 8 nann-
THIX CEMEHHBIX KRHLILLLY HMEAKCH CHEPMATOTOHIM I CaHHMY-
HAIC CHIEPMUTOLIHTLL, OHAKO HX KOTHYCCTRHO 110 CPanieHinio
€ KOHTPOALHON pynoil 6uL10 cHukeno » 5.8 pasa (6,6:40.03,
£<0.01) » 78.5 paza (1,220,1, p<0.01) coorseTcTREHHO (CM.
pnc. 5, 8, 1, puc., 7).

Koaugecmeo Keemox Cepmaiu u deiduca, Bo 2—4-i axe-
DEPHMEHTIUTRHBIX TPYITAX HAGIRH HESHAMITEARHOE CHIt-
acsie koauvecrsa kiaeroxk Ceproan, Koasmectno kaerok Jleh-
ANTA 6 rPYNNe O0INYHSHMA ACKTPOHAMMN YRCAHYMILIOCE 10 Cpas-
HeHHIO ¢ Tpyninoi kourpoas B 1.9 pasa (14,5:40,02, p<0,01)
E ROHOY sKkenepusmenta, a o rpynnax 8IR+LP-PRP4HIGF
i SIR+LP-PRP — n 1,7 pasa (12,7001, p<0,01) 1 1.8 pa3a
(13,620,01, p<0,01) coorBeTCTREHHO.

Western blot. Cornaciio aHaamnsy BecTepH-Da0TTIHG, IKC-
NPECCHs Kacimnibl-3 VReaach § 6 paz 8 TKAHN CEMEHHITKOB
ODAYHEHHLIN KPBIC 110 CPABHEHING ¢ KPMCAMI KOHTPOILHOA
rpynnst (2<0,001), IRCNPECCH KACTIIN-3 CHILKUIACH NOC1e
saciernn LP-PRP+IGF u LP-PRP 1o cpantenno ¢ rpyn-
noit O0AYICHHEX KHBOTHHIX 1 2 | |8 pasa COOTHETCTIEHHO
(p<0,001) (puc. 8),

HeoGayuenHue AMBOTHSE 3-0 Py, KOTOPSIM BIOILTH
LP-PRP, Ha nporsiACHIN IKCOCPHMEHTA HE MTOKASAAN J0CTO-
BEPHEIX OTHYI 110 BCEM HIYSCHHBIM MApaMeTPam no cpap-
HEHHIO € KOHTPOMLHON rpyinoi (puc. 5, ).

Obcyxaenume

HacTosiee necacaoBaHne NOCHRILCHD HIYHCHHIO COCTO-
SIS COEPMATOIEHESA Ha MOLEIN JOKATEHOO [J-00ayuetns
(mHelbi akcenepatop NOVAC-11; ao3a 8 I'p, Mownocts
aoast | Up/suo, sueprust 10 MaB, wacrora 9 N, passep no-
A Q100 am) 1 peabranTaK BLIIBAHHEIX ORAYMICHUEM HA-
PYHICHNIT COEPMATOICHE3a IKIOrCHHEIMI (PAKTOPAMN POCTH
TpoMBOLIHTON,

OGHapyACHHOE MPOTPECCHPYIOLICE CHHACHNE MACChI
# ODBEMA CEMEHHHKON (N0 aaHustM Mukpo-KT) nocse o6-
AYHEHNA ODBRCHACTCH YMEHBLINCHUCM BLICOTHI CIIEPMETOICH-
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HOPO HTHTETHA 1 KOTIMECTRA NONORKX KIETOK. Buswiennsie
HIMCHEHI CONPOBOALAMCH rHnepruaineit kierok Jeias-
T4 KOMICHCATOPHOTO reHesa, 00yCAOBIEHHOTO OTPHHATE b~
HOR OBPATHOH CHAILIO THNOTIAMO-FHIOGHIAPHO-TECTHRY-
JRPHOR OCH.

JncTpoduueckie NOPLKeHNS NOJOBLIX KICTOK, NOSIIE-
HHE COMEHHBIX IWAPOB, i TAKAC ACIOPrAHMIALUMA N ATUIIIUA Ce-
MCHHLIX KAHUILUCR CRASAHE C TOKCHYECKIM JeHCTRHEM HO-
HUIHPYIOUICTO HATYHCHIS TIPCAAS BCCTO Hil CHEPMATOTOHHK
BCACACTHHE NOBPCANCHNS KICTOUHBIX MCMOPIH 1 MIEPOMO-
aexya, napyienns pabors curnuanus nyreft MAPK, PI3K,
NF#B, cunresa Geaxos cemesictna ErbB i dhaxropon knerod-
HOTO JBIXAHIS 113-33 GLICTPON reHepatii aKTHEHIX hopM KHC-
Aopa (OH", 0,° 1 H,0,), 1postyKTOs 1EpeKUCHON OKHeae-
HIH THILOH M patnoansa noist (H* ne ), peaxtisany hpopm
o1 (ONOO-, ONOOH, NO.* | N.O,) i ap. [4]. Copmupo-
BABIIMACA AHCOAIBHT MEALY BXTHBHENMI GOPMANI KHCIOPO-
a8 (M APYTHX TOKCHMECKHX BELICCTH) M AHTHOKCHAAHTHON 3a-
WMTON ¥ OBIYUEHHRMX KPLIC TIPHBOART K AKTHBALMH KAcnas-
HOIO KACKAAN M, KAK CACACTANG, K ANONTOTHYECKOR rHbeau
MOJOBBIX KICTOK, TO NOATBCPAIASTCH PESVALTATAMM BECTCPH -
OOTTHHTA B HALLEM IKCIICPHMENTE,

MHOMHE HCCACAOBATEAH JOKAZAIN BHICOKYIO CHOCOD-
HOCTL GHONOIHHCCKM AKTHIHIX BEHIECTH, CONEPAMULNNCH
B =T PAHYIRX TPOMBOLINTON, AKTMRHPOKITH PEICHEPALIIIO Kic-
TOK M TKAHCH — NOJ0KHTEIRHYIO POJIb 3THX (AKTOPOB B N1pO-
Heccax peryasin andupepeHinponkn, Murosa, Merabonnama
# xemorakeuca |10, 11]. Mo pesyastaram sectepH-ON0TTHHIA
OGHAPYRTHO, YTO IKCHPECCHS TTPOANIONTOTHYECKOrO Geiakn
KACTAIN-3 TOCTORSPHO BHILE B rpyIne OGny eHHs, OAHAKO
JHAMMMO CHHACHA 1§ TPYTIINX, KOTOPKE TTONYHLIN JeucHie
LP-PRP+IGF-1 u LP-PRP. 270 cBMACTENRCTRYET O MOLYAS-
Ui GAKTOPAMM POCTA MOPOrA ANONTO3A I ANONTOTHUCCKON
AKTHIHOCTH NOJIOBKIX KIETOK CEMEHHIKD i OOLICHAETCH a-
OIILHOCTIIO IKCTPALCIOINPHEX CHIHLION, OTHETCTICHHMY
3 PEIVASLING KICTOMHOTO POCTA.

Hanecrno, y1o LP-PRP cnocofHa cTiMy/IMpoRaTs anTit-
OKCHILIHTHYIO JAUHTY, AHTHOTEHES W PEICHCPATHBHLIC (IPOLICC-
Chi I OTHET 1l OOAVYEHAC, TAK KIK HEKOTOPRE (hakTopid pocTa
NOA0KHTEILHO BansoT Ha npoadiepatno (PDGF, FGFT,
EGF, IGF-1). mddeperunponky (EGF, IGF-1), soccranon-
AeHne u obHomaeHne cnepMaroredsoro anuteans (TGF-f3,
IGF-1) [17]. B cisian ¢ rayBokmm HOPaKeHHEM HIBNTLIX C¢-
MEHHBIX KAHAIBUEH NOCAE 0DAYUCHUH WCKTPOHAMM B /103¢
8 I'p nposiaaesine noAoANIEILHEX HMDEKTON NepedncaeHiLX
axropos pocta 6 3-it M 4=l rPYIIEX OKASWIOCE MCHEE MAi-
IeCTHLIM 1O CPARKCHIIO C TAKOBLIM B TPYIINE, NOJyMHBelt
coyerannoe aevenne LP-PRP+IGF-1.

PexomGunnnmisil IGF-1 Ouia subpan » KavecTse 1o-
NOANHTEALHOIO PENAPATHHHOTO WHAVKTOPA, THK KUK SIeTes
MOLIHBIM CTHMYTTOPOM ripaaidepatitn u ddeperipon-
KH NOTOBLIX KACTOK, Onocpeayn ceon apextit vepes MAPK-
1 PI3K-CHIHIILHIE NYTH, KOTOPKE PEryAHPYIOT KACTOMHM I
w19, 18] Mabexium 51oro Gaxropa pocTi SaMeLIIvIN Ipo-
LECC ANOITTOsa, SAMYCKICMOro ofIyCHHEM, Y4TO MOATBEPAIA-
NOCH CHIOKEHIEM IKCTIPECCHI KACTIA3L-3, It HEIHAMHTLIRHO
CTHMYIHPOBAAN BOCCTANONICHHE CTPOMANLHOID KOMITOHEH-
12 CEMEHHMEKOR,

3akawuenme

Beeacnue Gaxtopos pocta i APYrHxX OHOJOTMYECKH aK-
THEHBIX BELURCTS, COARPRMIIMNCA 1§ - PaHyIax TpoMGouTon
LP-PRP, npusoans K 3aMCTHOMY YAYIIICHHI) KOAHICCTICH~
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HEIX W KAYECTBEHHLIX NOKAZATEACH CHepMaTOreHe s, cye-
CTBEHHO CHIKCHHLIX B PeIYALTATE JOKTLHOIO OGAYUEHIS 10-
Hax wexTporamiu. Jdonomsnrenstoe nncacsne IGF-1 eue Go-
Nee NPOTHBOACHCTBYET PAIBMTHIO M NPOSTIVICHHIO HETATHRHLEIX
FhexTon OOAYVUCHIH, YCHIHRBAY AKTHEHOCTS PEreHepatimm
CIIEPMATOICHE A,

IMposoketite MecacA0BaHNN NATOTCHE3a My&CcKkoro Gec-
TUIONHA B YCOBHAX PATHOAKTHRHOIO 0GUIYIEHHA rOHAL U PO~
an LP-PRP b ero newesnm 6ynet cnocobersosats (hopMapo-
BaHHIO Gotee TAyDOKOrO NOHHMAHMN MEXAHHIMOB AefcTuns
(AKTOPON POCTA KUK B HOPME, TAK I B MPOLECCe CTPYKTYDP-
HO-(DYHRUNOHANEHON pealbran iy noCae THKOro poia no-
BPCAACHNA.
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PE3IOME

B CTaThe onucanbl KAMHUKO-PEHTIEHOAOTMHECKME W (IATOAOIO-AHATOMUMECKHE OCODBEHHOCTI NUTEANOMAHO-KAETOMHON TEMaH-
FHOSHAGTEAMOMBL (I13) y 27 BIPOCABIX BOABHBIX NPEUMYLIECTBONHO KOHCKOTO MOAA. BO BCEX CAYHanX, 38 MCKAKOMEHUEM OAHOTO,
OTMEHAAOCH AODPOKAYECTBEHHOE PAZBITHE 3A00AEBAHWA HA NPOTAAEHUM ADATUX ART € TEHACHUMER K CTAONAMAALIMM POCTa, MOp-
(POAOTMMECKUM NPHAHAKOM HErO NOCAYAHAO PAIBMTHE PACOPOCTRAHEHHBIX CKAEPOTUUECKUX MIMEHEHHA. § NOMOLLI) MMMYHO-
FHCTOXMMMMECKOTO MCCACAOBAHMA NOATBEPAACHL IHADTEAHAABHAS NPHPOAD KAETOK 21D W OTHOCHTEABHO HUAKHA ee NPoAnpe-
PATUBHBIA NOTEHUMAA. KAUHUKO-MOPOADTHHMECKWE OCOBENHOCTI DI CTasst BoNpoc 0 CYWHOCTH NPOAMIEPALIMK IHAOTEAMO-
UMTOB € (POPMUPOBAHMEM OMYXOAEBMAHBIX YIAOK. ECTI BCe OCHOBaHUA paccmaTpupat, 313 Kak MCCBAOOINYXOAL THIA HOAO3HOR
FUNEPNAGSHM B HOZOAOTHHECKOR TPYINE AMCTOPMOHAABHOR TUMERNAaIHK, NOAOOBHO AOBPOKAYMECTRENHOR ACHOMMOME MaTKH
€ NOPAKEHHEM ABTKHY, KAK ITO PaHee GHIAO NPEAAGKEHO HAMM,
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Pulmonary epithelioid hemangioendothelioma
O LV. DVORAKOVSKAYA', S.N. BUGROV?, L.N. NOVIKOVA', S.A. SKRYABIN', B.M. ARIEL?

'LP, Pavloy First Saint Petersburg State Medical University, St. Petersburg, Russia;
‘Saint-Petersburg State Research Institute of Phthisiopulmonology, St. Petersburg, Russia;
‘Murmansk Regional Clinical Hospital, Murmansk, Russia

ABSTRACT

The article describes the clinical, radiological and pathological features of epithelioid hemangioendothelioma (EHE) in 27 adult
patients, mainly female, In all cases, with the exception of one, there was a benign course of the disease over many years with
a tendency to stabilize growth, the morphological sign of which was the development of widespread sclerotic changes, With
the help of immunohistochemical method, the endothelial nature of EHE cells and its relatively low proliferative potential were
confirmed. Clinical and morphological features of EHE raise the question of the essence of proliferation of endothelial cells with
the formation of tumor-like nodes, There is every reason to consider EHE as a pseudotumor of the type of nodose hyperplasia
in the nosological group of dyshormonal hyperplasia, similar to benign leiomyoma of the uterus with lung damage, as we have
previously proposed,

Keywords: lungs, lung tumors, epitheliold hemangioendothelioma, proliferation of endothelial cells, immunohistochemical
study, nodose dyshormonal hyperplasia.
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DNUTEANOMIHO-KICTONHAA FeMaHTHOIHA0TENnOMA
(D) — 910 HEOOBIMHOE HOBOOBPAZOBAHNE, BCTPEHAIOLLEETH
BJICTKHX, TICHeHH, KOCTSIX W Apyrux opravax [1—3| n omimya-
IOILECCH HECOMHEHHBIM KIHHIKO-PEHTICHONOIHYSCKHM, TH-
CTONOMMYCCKHM M MOJCKYISIPHO-ICHETHYCCKHUM CBOCOOPa3M-
€M, HE JIMIEHHBIM CIEUHMTLHOTO HuTepeca. DM orHocnTes
K MMCIY PEAKO BCTPEUMIomXest onyxoneil. Hacrora serpetac-
MOCTH He nipesbitiaer | cayuai na | man nacenenns nroa [4].
A ONyX0Ab MOAYHHIA ITHPOKYK) HIBECTHOCTH 3 NOCISAHHE
50 ser, sruepanie DI duuta onmeana D.H. Dale n A.A. Lie-
bow 5] no HABBAHKMEM «BHYTPHCOCYAMCTAS CKICPOIHPYIO-
Lt GPOHXMONOWILBEOMPHASE KapLHHOMY Aerkoror. Tepmun
CONMUTEAMONIHAS TEMAHTHODHAOTEINOMA JerKHX» Ol npe-
noxen S W, Weiss u F.M., Enzinger |6].

B orevectBeHHON W 3apyGeKHON AHTEPATYPE ONMUCLIBAIOT-
CH, KAK HIPABMIIO, JIHLLL eAMHUIHBIe HabmoaeHus D17 [7—12).
HaunGonee kpynuast cepus neencaosatmnit soovact 93 6ob-
uwix [ 13].

TTpH MOAEKYISIPHO-TEHETHHECKOM H HMMYHOIHETOXHMH -
deckoMm ueehenonarnn Dy 90% Gonurbix obHapyKuBaeTCs
causinune renon WWITRI-CAMTA, ay 10% — rewos WWTRI-
CAMTA w/wum YAPI-TFEZ3 |14, 15]. Busipaenue 5tux rudpui-
HBIX TCHOB PCKOMEHJLYCTCA JUIS ITOATBEPAJIEHMS anariosa D17
C LENBIO MCKIIOMSH IS JIHATHOION M TETHOMUAHON FEMAHTHOMbI
W AHIHOCAPROMBL, Ortneannl it apyrue, 6o/1ee peakHe TpaHe-
nokauuu reda WWTR I, korma nocaeanui campaeTes ne ¢ re-
HoM CAMTAL, a ¢ apyrumu reHamu, Buaecte ¢ TeM Haamnume
ATHX TEHETHMCCKHX 0coOeHHoCTeN D™ AHIeHo nporHocTi-
HECKOID CMBICIA 1 HE WCITONIBAYETCH 1PH 06CY KACHUM TAKTH-
KH ce seucHms | 16).

Wrorom npucranbioro sruManns K 917 Ha nporsxeHnm
MHOIMX JICT CTANA NOMBITKA TOUHO 0003HAUNTEH €¢ MECTO B OH-
KOHO30/10T1MH, npeanpuusTas Epponeidcknm obuiecTrom mMe-
Juruekoi onkogornn (ESMO) u osnaMenonastascs ny6-
JIMKALNEH 0630PHON CTATLM € OCBEILLEHUEM BCEX COBPEMEH-
HBIX fIpeacTasaeHuit 0b snuaeMnonorun D09, ee KIMHHKE,
O PEHTICHONOMMIECKON 1 MUKPOCKOTTMMECKOH AHartocTHke,
A TAKKE 0 JiedeHnn u npornose | 17).

Heemorpst na obmniane GakTHUeCKHX JaHHBIX, NOAYIEHHbLIX
Hpn nayaeHnn D1 ¢ uenonbiosannem Sorareiero apeera-
JI COBPEMEHHBIX METOIOB MCCACAOBAHMS, BKAIOMAs HMMYHO-
FHCTOXHMHYECKHE Y MONCKYISPHO-TCHETHUECKHE, ITO HOBO-
00PAIOBAHME BCE CLLE OCTACTCS, € HAILECH TOUMKN IPCHNUS, B 13-
pecTHoi mepe Ding an sich, T.e. «pembio B cebes, Xota 2017
BKJUOMEHA B MEALYHAPOUHYIO KAACCHPNKALIMIO OnyXonei
N PACCMATPUBACTCH TAM KAK COCYANCTAS OMYXOJIL ¢ HU3KUM

Tabamua 1. Pacnpeaeaenne DOALHBIX N0 NOAY KU BO3pacTy

Table 1. Distribution of patients by sex and age

WIH IIPOMEKYTOMHBIM MOTEHITHATOM JoKadecToeHHoeTn [ 18],
KAMHEM TTPETKHOBEHMS NO-TTPERHEMY ARIHETCH BOPOC: CCTh
JIN JIOCTATOMHBIE OCHOBANUS UIsE TOTO, YTODBI CHUTATL ee He-
THHHONH ONYX0/1H107

Mur HaGmoawm 26 Gonbhbix (21 KeHekoro nona) 15—
60 ner (» cpearem 4143 roga) (raba. 1) u nposesn rucrono-
[HUCCKOE 1 HMMYHOTHCTOXMMUYUCCKOE HeeaeaoBarnne 6o~
TOR JICTKHX, MOJYMEHHBIX TPH BHACOTOPAKOCKOTTHH WIH 0T~
KpBITon Guornenn y 9mux 60ibHbIX. Marepuai (pukcHposain
i 10% wefirpansioM opmatiie u saapam u napagun. Cpe-
bt TOMUMHON 5—T7 MKM OKPALLIMBAIIN FEMATOKCHIAMHOM W 90-
FUHOM, WILUKAHOBLIM CHHUM, KOHTO KPaCHLIM (Ha aMuion)
1 no Ban naony; erapman takxke PAS-peakumnio,

TTPOBOANAN HMMYHOIHCTOXHMHUYECKOEC HCCACAOBAHNE
Ha epesax napaguHoBbIX GI0KOB ¢ BLISIBICHHEM IKCTIPECCHI
CD31 (xnon JCT0A, . Dako), CD34 (kaox QBEnd/10, ¢b. Da-
ko), ubpuuctabnansmnpyiowero akropa (hakropa XI11), mi-
aekca nponudepauny onyxoan Ki-67 (kion MIB-1, ¢. Da-
ko) u hakropa tparckpununn ERG (knon EPR3S864, . Epi-
tomics),

Bo seex caywanx sabonenanne HaAUHHANOCh, a nopoi
U POAOIKANOCH DECCUMITTOMHO, NEPHLIC HIMEHEHNST DL
BLISTRIEHBE CYHAHHO HA PEHTIEHOrPaMMAax npu npodguarakTn-
HECKOM 0CMOTPe, OCHOBHBIMH KAMHHHCCKUMH CUMITTOMAMK
OblJI KALLCITL, OALILIKA, CPHOAHYECKN KPOBOXAPKAHLE, C1i-
focth ¥ noxyaanue. Ha peHTreHorpaMMax 1 npu KoMIbio-
reproit Tomorpadgun (KT) B o60HX JEIKHX ONpeacsIneh
MHOTOUHCAeHHBIE 0OPA3OBAHNS OKPYIION (DOPMEI ¢ POBHLI-
MM M HETKHMH KOHTYPAMH, TKAHEBON 10THOCTH, 3abonesa-
HHE TPOTEKAI0, KAK TIPABWIO, BIOJHE OAATONPHITHO, ¢ TeH-
JAeHumnel K crabuinsaunn, M KIHHNYECKas CHMITTOMATHKA
OCTABAIACH MMHUMAALHON WAM KCE MCIUICHHO MPOrPeceHpyio-
wen, a obuas npoACIKNTEILHOCTL 3ab01eranns Koaedarach
or | roga no 20 ner, B GonummHeTie chyuaen repanus Ouiia
CUMITTOMATHMCCKON (MYKOAWTHKHN, AHTHOTIPOTCKTOPLI M AP.).
Jndppepernmainias AMarHoCTHKA TPOBOANIACE ¢ JINCCEMM-
HUPOBAHHBIMM 1 OMATORGIMH HIMEHEHMSIMH JICTKHX PasiniHOb
STHOJOTHM, TEMATOICHHBIMM MCTACTAZAMM OIYXOJICH, ¢ MeTa-
cTasmpyiouien aeHoMuoMoi MaTkn u ap. (rada, 2).

Wanocrpaumneit 6aaronpusitio npoTekaomero 3abone-
BAHUS CITYANT OHO W3 HALTHX KIHHHTECKHX HabmoaeHmit,

Bonsuas C., 1966 roma poxaenunst. Cunraer ceds GoabHoOb
¢ 2015 r,, koraa Ha (hoHe NOTHOTO JOPOBLA HA NPOHIIAKTHYE~
CKOH (hrooporpaMme Oun BLSIVICHBLL IBYCTOPOHHHE ANCCe-
MUHUPOBAHHBIC HIMEHEH NS, noarsepRacHibie KT, Himene-
HUS PACLCHUBUINCH KAK METACTATHYECKHE, YTO TPU AaibHeil-

Boapact, ner
o 15—20 31—30 31—40 41—50 51—60 wewanecTen ARBoRD
Kencxuh 5 4 7 5 — 21
Myxekoh | - | - | — 3
Hewanecren — - | - - | 2
Beero | 5 6 7 6 | 26
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Tabanua 2. KaAmHnyeckue AmarHo3bl 60AbHBIX € I Aerkux

Table 2. Clinical diagnoses of patients with pulmonary epithelioid hemangioendothelioma

Maronoruyeckuit npoecc Boapacry ey Hroro
15—20 2130 31—40 41—-50 51—61

JucceMMHHPOBaHHbBIC H3MEHEHMS B JICTKHX | 2 4 5 5 17
Ouarosbie H3IMEHEHMSI B JICTKHX | 2 | 4
Onyxoam JIerkux — 1 1 | — 3
MeTtacrassl onyxosnei — - 1 | — 2
Cunmnkos - - 1 — — |

Bcero 2 3 7 9 6 27

Puc. 1. KomnbioTepHas Tomorpamma Aerkux 6oasHon C.
MuoxecrseHHbie ouard auamerpom | 1—14 MM B 060MX JICrOYHBIX
HOJIsIX.

Fig. 1. Computed tomography image of the lungs of the pa-
tient S.

Multiple lesions with a diameter of 11—14 mm in both pulmonary fields.

mieM o0CIeIOBAHUH HE TTOATBEPANIOCH. [TpU3HAKOB eroYHOiH
rUnepTeH3nu He o6ou10. KomiuiekcHoe uceneaoBanme QyHk-
LMY BHENIHETO AbLIXaHWs OTKJIOHEHWH He BbisiBMIIO. Bee na-
Hopatopubie nokasartenn B Hopme. Ha KT B 06oux nerounsix
MOJISIX OTPEACISANCH MHOXKECTBEHHbIE O4ark AnaMeTpom | 1—
14 MM C HEPOBHBIMH KOHTYPaAMH, PACNOIOXKEHHbBIE NEPHBACKY-
JSPHO M CYOIUIEBPANIbHO, OTACIBHBIC OYATH € KAIbIIMHATAMM
M CKJIOHHBI K cTHsIHMIO (puc. 1).

st yrounenust auartosa B 2016 r. ObU1a BBITTOJTHEHA BH-
IE0TOPAKOCKOIHUs ¢ BHorncueit B 06aacTi BepxHei 10/u rnpa-
BOTO JIEFKOTO M MOCTABIEH AMATHO3: «IMUTETHOMIHAS IreMaH-
THO3HAOTETHOMA JIETKHX»,

B nanbHeitieM Ha mpoTsLKeHUH S J1eT Xaiod mo-npexHemy
He npexbsanasina. Mamenenust na KT 6e3 cyumecrseHHOM an-
HAMHUKM, JaBJICHUE B JIECTOMHON apTepuy B Mpejenax HOPMbI.
PesynbTarsl 1abOpaToOpHOTo HCCaea0BaHus 6e3 3HaUMMBIX OT-
KJIOHCHUI OT HOPMBI.

[Tpu MaKPOCKOITHYECKOM MCCIIEIOBAHMM OHOITATOB JIETKHX,
MOJYYEHHBIX TIPH BUICOTOPAKOCKOIMM MJTH OTKPBITOI DHOTIiCcHm,
¥ 23 GOJIbHBIX HMEJTMCh MHOTOYHCIICHHBIE TUIOTHBIC O4aryu OKpy-
10 MM 0BAILHO# (hopmel anamerpom ot 0,3 10 2—3 cM cepo-
BATO-KENTOrO [BeTa, 6e3 (hubpo3HOoit Kancyibl, YTO MOATBEPXK-
JA10Ch ¥ TP MUKPOCKOITHYECKOM HccieioBaHuu (pue. 2, a);
B 4 ciTyyasx onpeaensyioch HeCKOMbKO DoJiee KPYIHBIX Y3IoB 1~
ameTpom 2—4 cM, TakKe HeMHKAINCYJTHPOBAHHBIX.

TTpy MUKPOCKOMMUYECKOM HCCAEA0BAHHH JIETKHX BhIsIBISI-
JINCH Y3CJIKH B OPOHXHOJIAX, AILBEOSIPHBIX X0O/IaX U B [TPOCBe-
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Tax abBEOJ, Kyl1a OHM BHEAPsUIMCH 10 nopaM Kona. Mecra-
MU HOBOOOPa30BaHHAs TKAHb HATIOMHUHAIA MOJMIIbI, 3a10J1-
HSIBIIME MPOCBETHI abBeo (pue. 2, 6)r [1pu 9TOM LEJIOCTHOCTD
INACTUYECKOTO KapKaca coxpaHsiack. OKpyXaiouas JierouHas
napeHXuMa OCTaBajlach MHTAKTHOM, OCTPBIE BOCHAJIMTEIbHBIC
MU3MEHEHUS B HEH He oOHapyXuBanuch (puc. 2, B).

B ornyxoneBbIxX y3nax onpeaeasiuch ABe 30Hbl — UEHTPaIb-
Hasi n nepudepuyeckast.

[Mepsas Gbuia npeicrasieHa rOMOreHHOM PO30BOil TKa-
HBIO THIA OECKJIETOYHOH rMAIMHN3MPOBAHHOI COCIMHHTE b~
HOW TKaHM, aasasiiei cnabononoxurenbuyio PAS-peakumio
M OKPALLIHBABILEHCS A1bLIMAHOBBLIM CHHUM ¥ KOHTO KPACHBIM
(puc. 2,1).

B nepudepuueckoii 3oHe, 6oraToii KIeTKaMu U Karuuisi-
paMu, NPeACTaBICHHBIMH MEJIKOTICTIIMCTOM CETBIO MM OPHEH-
TUPOBAHHBIMH B OIPEICJICHHOM HANPABICHUH, ONPEeAe/SUINCH
(ubpobaacTbl, SMUTETHONIHBIE KJIETKH C HACBILIEHHBIMHU XPO-
MATHHOM SIZIPAMH OKPYIJION WIIH OBAILHOM (hOpMbI, Makpoha-
ry ¢ 6a30(MabLHON TMTONNA3MOM, THCTHOLMTHI, CBOEOOpa3HbIe
MHOTOOTPOCTYATHIC W FTHTAHTCKHE MHOTOSLIEPHBIE KIeTKH, Me-
CTAMM 3TH KJICTKH JIEXAIH B MPOCBETAX MEJIKHX apTepHii U BeH,
HE HapylIas LeJ0CTHOCTH COCYAMCTOM CTEHKH, WIIH pacnoja-
FINCh PACCEAHHO B MMKCOMATO3HOI CTPOME B BHIE MEIKHX
CKOIUIEHMI, LIENMOYEK U TSKEH, MEXITY KOTOPLIMH ObUTH BHII-
HBI KanuuBsIpbl C MEJAEBUIHBIMU MPOCBETAMM M COCYAUCTRIC
NOYKH, JIMILIEHHbIE TPOCBETOB (pHc. 3, a).

I'icTonoruveckoe ceoeobpasne 3THM odaram npuaaBasia
MEXYTOYHAsI TKAHb, COCTOSIBIIAS U3 KJICTOK M BOJIOKOH B BijIe
MYYKOBBIX, MyapOBbIX WIH HEOPHEHTHPOBAHHBIX 00Pa3oBaHMIA.
B cTpykTypax ABYX MEpBbIX THTIOB HMEIHCH BEPETCHOOOpasHbIC
KJIETKH C TUTOXO PasInYMMbIMM IPAHHLIAMH H Y3KUMH NaJioy-
KOBHIHBIMH siipaMu. MyapoBbie CTPYKTYPhI B BUIE IIMPOKUX
H Y3KMX JIEHT ObLTH 00pa3oBaHbl BEPeTeHO0OPa3HbIMM KIIETKA-
MU, PACTIONOKEHHBIMU YACTOKOIOM. Bosibiiei HacTbio 310 Obl-
JIM IPUYYIUTHBO M3BMBABUINECS JICHTBI, COCTOSIBIIME TOJILKO
M3 KJIETOK WIH XK€ 10 MPEUMYILECTBY BOTOKHHUCTHIC, B MepH-
(hepuyeckux oTe1axX OKPYKEHHbIE KJIETKAMM, PACTOIOXKEH~
HBIMH MEPNEHANKYISIPHO MO OTHOIIEHUIO K [UIMHE BOJIOKHA.
B HEKOTOPLIX MOJISIX 3pEHUsT MTPOCIEKHBUIHCH NMEPEXO/IbI JICHT
B ITYYKH BEPETEHOOOPA3HBIX KJIETOK WM XKe B KJICTOUHbIE KOM-
TUIeKCh 0e3 Kakoii-inbo onpeie/ieHHONH OPUEHTHPOBKH KJICTOK.

OcobenHocT Mophonoruieckoit Kaprursl IID onpe-
NENSIOTCA B U3BECTHON Mepe HAIMYMEM KarWLUIsSIPHBIX CeTeil,
TaBHLIM 00pa3oM XapakTepoM (hubpo3HpoBaHHst, BhIpaXKEH-
HbIM B HCOJIMHAKOBOMH CTEMEHM HE TOJBLKO Y pasHbIX 60ib-
HBIX, HO U B Pa3/IMYHBIX YHACTKAX HOBOOOPa30BaHMs Y OMHOM
M TOM ke DOonbHOM, YTO BHIHO npu okpacke 1no Ban 'uso-
Hy. Kak yxe OblI0 CKa3aHO BbILLE, €CTh OTYCT/INBAsK TEH/ICH-
1Mt K 6ojee 3HauMTEIbHOMY (PMOPO3UPOBAHMIO B LEHTPA/b-
HOIt 30He ouaros (cm. puc. 2, r). Berpeyaiores ovaru, cocro-
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Prc. 2. MMKPOCKOTIMMECKAR KAPTHHA INHTEAWOHAHON TEMAHIHOIHAOTEAMOMBI ACTKMX.
A — MEAKHH HEHHRATCYINPOIGIHIA YAoK Hopoobponais » posayimiol nerodsolt Team, % 120; 6 — «momsmids, JnoAHmnuHe Ao
Jind, %400; B — ACTOMHAS NAPCHXHMI BOKPYT YICAKA HOBOOGPaIonaIE Ges pocTaummetsiux wasesesinit, % 100; r— GeHasn KIeTkaMn coe/n-
POMTEALIEN TRENE © IUIMHUIZINeR 1enTpa yaeaka, X400, Oxpacka remMatoRciaMiom i J0MMHOM,

Fig. 2. Microscopic picture of the pulmonary epithelioid hemangioendothelioma
a — small non-encapsulated neoplasm nodule in the normal lung tissoe, * 120; b — «polypss filling the alveoli, x400; ¢ — lung parenchyma around
the neoplasm nodule without inflammutory changes, * 100; d — cell-scanty connective tissue with hyalinization of the center of the nodule, *400. H&E.

SUHC CTUIONTL M3 PYGIOBOR M IHAIHHNIUPOBAHHOR TKAHM,
HATOMMHAIONIME OTAOXKCHHA SAMMIONIA M OKPAILHEOUINECS
KOHIO KPACHLIM, HO HECNIOCOOHBIC K AYIENPEAOMICHHIO B 110~
JHPHIOKIHHOM CHETE.

OpHEHTHPOBRS BONOKHHCTHIX CTPYKTVP M KACTOK COa-
COBAHA APYT C APYTOM, NWHAYE rOBops, obpaiaeT Ha celis nHmu-
MAHMC TO, YTO B YUACTKAX € NYMKOBOH WIH MYAPOBOH# CTPYK-
Typoit GHOPOIIBIC BONOKHE IIPOXOAAT B TOM Xe HANPAIICHHH,
STO M KJICTKH, TOM KK B HEOPHEHTHPOBIHHEIX CTPYKTYPax
TAKAN COMMACOBAHHOCTSL He npocacausacTes. B rex nansx spe-
His, 121e (PUOPO3 M THANTHHOS BHEPAKCHE OCOBEHHO IHIMHTE b~
HO, KSITHASPE SANYCTERAOT M COXPAHMIOTCH TONLKO HX KOH-
Typut (es. pwe. 2, 1),

ITpi HMMYHOTHCTOXHMHYCCKOM MCCHEIOBANNA B ONYXO-
JIEBLIX KICTKAX € JAMCTHRM NOCTORHCTBOM BRSRUIACY 3KC-
npeccus CD31, CD34, ¢mbpuncrabumsnpyloniero gakropa
(dhaxropa XI11), daxropa rpanckpunumn ERG (puc. 3, 6—r).
Minexe npoamndepainn Ki-67 Guut nesean u y pasuux boms-
HbiX Kanebatcs s npesenax 2—10%,

Ta peaxocrs, ¢ xaxo# serpesactea 3D (1:1 000 000,
KAK CKA3AHO BHIC), HHMATO HC COIACYCTCH € MIPIIHEIM
HHCIOM € OIHCAHHH B AHTEpaType, 0COBCHHO B IOCACIHNC
IO/, KO OTKPLUICH MPOCTOP UIS HOCASAOBAHMA onyxonef
B HOBOM CHETE C HMMYHOTHCTOXHMHYSCKHX I MOJCKYIRPHO-TE-
HETHYCCKHX BLICOT, Beemm necnenosarmivm GuU10 noaTiepx-
ACHO, HTO INNTEIHOMAHKIC KICTKH ITOI0 HOBOODPAIOBAHNA
CYTh IHIOTCAROIMTIL, TEM CAMEIM 3ABCPIINE JIHCKYCCHIO, Be-
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ayiyio sagano or D.H. Dail w A.A. Liebow [5], nosarasumx
YO ONYXOUIL COCTOMT HE M3 SMUTCAMOMIHEIX, # M3 HIHTCIH-
WILHKX KJICTOK H NIOTOMY J0AXHA 0DOJHAMATECH KK «RHY-
TPHCOCYARCTAN CKACPOIHPYIONAN GPOHXHONOLIEBCONSPHAR
KaPUMHOMs,

DHIOTCAHOLMTE! H K CAMOM ACAC TPHHAMAIOT Xubehmee
yuactie 8 popmiposaniy D17, 4T0 OTMCHRAIN HEPBOOTKPL -
BATEAM ITON NATONOIMH, Hil NPCANPATAX, OKPAMICHHLIX FeMa-
TOKCHAHHOM H 203HHOM W THKPOMDYKCHHOM, HMI BhuUTH Onn-
CANB BEPETEHOOBPAIHBIC KACTKN, BHCTHAABIIMG IEACBHIHLC
nmmmmmmﬁ.ﬂwammumﬂuw
ITHH B UATOILIAIME KICTOK, BXOISIUMX B COCTHN IHENL M THXCH
HOBOOOPUIOBAH M, OTHAPYAKMBRIOTCH MHOTOMHCACHHLIC TTH-
HOUMTO3MLIC TTYINPLKH i Tensua Bedbean—ITasane kax xa-
paxTepHLi arpabyt aHaoTeaHoIHTOR. B HEKOTOPIX KAaeTKaX
YHCHO NYIBIPHKOB CTONL BEAHKO, HTO OHM JANOAHSIOT NOYTH
BECH OOBEM KACTKM, OTTECHAS SUIPO K NEPHDEPHE M SHANHTCIb-
HO Jiehopmupys ero. Taxue KAeTkn npuodperiior pasurens-
HOE CXOICTRO € NCPCTHERMAHEMH SIHTCIHATRHEMHE KNeTKE-
MH M HEYIHBHTEALHO, HTO B NCPBLIX Onucanmnsx 31 ornocH-
JIM K paKkonsim onyxonss [ 5).

DHAOTENHUTLHAS NPHPOI MHOIHX KICTONMMBIX 1CMEH-
108 31D NOATBEPANDCTCH M B HANIHX HAQTOACHHAX, KOIIa
TPK HMMYHOTHCTOXMMHYCCKOM MCCICAOBAHNN BIITRANETCN
IKCTIPECCHH THITHUHEIX GHOMAPKEPON FHIOTEAROIIMTOR, 3a-
PYGERHBIE I OTCHCCTRCHHME ARTOPR oTHOCKAaH 17 K Kare-
TOPHM FHIOTCAHOM.

Apxis naronorme 2022, Tosm 84, Nv2
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Puc. 3. MUKPOCKONUYECKAsN H MMMYHOTHCTOXMMHMYCCKAS XaPaKTEPHCTHKA NepupeprIeckux OTACAOB Y3A0B SNHTEAUOHAHON
TEMAHTHOIHAOTCAHOMBI ACTKHX,

A KUWUBPEL W MHOTOMHCACHHKE JUNTEIMOMAHBIC KICTKM, GuOpobaacts, Makpoharn u Ipyrue KIeTkn i nepudepuueckoit sone yien-
Kit 13 JICTKMX, OKPACKA FeMATORCHIMHOM 1 203u1oM, x400; 6 — UIX-peakums ¢ anmiwrenammn k CD31, 21205 5 — MIX-peakims ¢ anrnrenamu
x CD34, <120, r — UI'X-peaknms ¢ arrmurenamu K 6enky ERG, =240,

Fig. 3. Microscopic and immunohistochemical characteristics of the peripheral parts of the epithelioid hemangioendothe-
lioma nodules.

a — capillaries, numerous epithelioid cells, fibroblasts, macrophages and other cells in the peripheral zone of the nodule, H&E, x400; b — IHC
reaction with anti-CD31 antibodies, % 120; ¢ — IHC reaction with anti-CD34 antibodies, *120; d — IHC reaction with anti-ERG protein anti-

bodies, %240,

YCTaHOBACHNE FUCTOICHEA ONYXOINM — OHA U3 TPyl
HeHIMX 3a0a4 OHKOMOPGOIOrnM, @ Ta JICrKOCTh, ¢ Kakon
OHa 0OBLIYHO pelaeTcs » ConpeMeHHON Iureparype, oby-
CJHORJICHA CMELIEHNEM ABYX HPUHUHITUANLHO PA3HBIX 110~
HATHI —TMCTONOIMMU OTYXONH M €€ FTHCTOTEHE3a, HX HWYYTh
HE ONPABIAHHBIM OTORACCTRICHUEM, YTO HEOAHOKPATHO MO~
vepkupanocs M. @, Fnasyronsim [ 19], LW, Fonosunsiv [20)
W IPYTHMH aBTOPHTETHBIMH OTEUECTBEHHLMK OHKOMOP(O10-
raMu. B aHAIMIC rHCTOTCHEa OITYXOIH YETAHOBACHHUE MOP-
ONOrHIECKOro CXOACTBA e¢ KJIETOK ¢ KIeTKAMMN N3BCCTHOM
THCTONOTHYECKON NPUPOJILE — HTO BCETO JIMITL JIMLEBAs CTO-
POHA Medanu, 8 e 0BOPOTHON CTOPOHOI SRIBICTCH peleHHe
BOMPOCA 06 HCTOKAX PocTa HOBOOOPAZOBAHKS — O €TI0 3a4aTKe
(INCTECHETHYICCKOM MM NPOAHQEPALIHOHHOM) M O TEX YCI0-
BUSIX, B KOTOPLIX OH, Pa3 BO3HUKHYB, NOJYYHI CTUMYJ K PO~
CTY M PAIBUTHIO.

Huade rosopst, npofiiemMa rucroresesa HopoobpazoBaHus
HEOTICIMMA OT €ro MAToreHe3a, KOTopLIi ONPEIesIAeTCs pi-
JIOM (DAKTOPOR, JICKAUMX BHE HOBOOOPAIOBAHMS KAK TAKOBO-
10. AHQJIN3Y NOMICKHT BCS COBOKYTTHOCTL KAMHHKO-aHATOMM -
HECKUX JIAHHBIX, & HE TOINLKO PEAYILTATH MUKPOCKOITHYCCKOIO
MCCACAOBAHMS, TIYCTh M ¢ MCHONB3OBAHUCEM 2CKTPOHHO-MH -~
KPOCKOITHYCCKHX, MMCTO- H HMMYHOTHCTOXMMHYCCKMX METO-
J1oB. OUEBHIIHO, FKCIIPECCHST TEX HIH HHLIX DHOMAPKEPOR facT
BO3IMOAKHOCTD CYLUTH O TKAHEBOW npupone u crenenn aude-
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PCHIMPOBKH KJICTOUHBIX SNEMEHTOR HOBOODBPA30BAHNA HAPSI -
Ay € ero npoinepattoHHbIM NOTCHUMANIOM HCKIIOUHTE L=
HO B IAHHBIA MOMCHT, HO HE O IMHAMUKE, KaK 910 Tpebyeres
IUIS1 CYARIICHUS O THCTOTEHese.

Conocrapiss M’MCTONOINICCKUE W THCTOTCHETHYCCKHE
ocobennoct annorennom, B. Fischer-Wasels [21] ormeuan,
YTO TI0 JIOTHHECKHM M THCTONOMMYECKHM OCHOBAHMSIM TTOHS-
THE «IHIOTEANOMA» LOJKHO OBITh OTKJIOHEHO, 4 AMATHOI ¢ WC-
MONBLIOBANUEM TCPMUHA «IHAOTETHOMA» SIRNSCTCH «IHATHOIOM
Heananusi» (Verlegenheitsdiagnose).

IHCTONOIHUCCKHE KPUTEPHH SHAOTEITHOMEBI HEOIHO3HAY~
ubl. Bo eex obaopax D1 HENPEMEHHO YKa3LIBACTCS, UTO pes
HIET O NPOAMDEPALIMN DNUTCIHOMIHBIX KJICTOK TIPH 3HAM-
TCABHBIX KONCOAHNAX UX BEAHUNHLL H (GOPMBL, O Nepexoax
KJIETOK B YIUIOMEHHBIE (DOPMBI, JIMLLL TOALKO OHM OKAILIBAIOT-
st BBICTHIKON Kakoli-n1nbo nonoctr win wenu. o ncelt sepo-
ATHOCTH, TAKOH NOMIMMOPGDUIM CCTh CICUCTBHE IMTMCTOMCHETH-
HECKON HEOAHOPOUHOCTH D™D, Hapyaowel MpUMHTHBHYIO
TUCTONOTMYCCKYIO CXCMY €€ THCTOTEHE3a, KOTOPYIO NOLTREPK -
JIAET YAKE TO, YTO B PATHLIX YUACTKAX OMHA M Ta KC OMYyXOJIh MMe-
CT PANIHMHOE CTPOCHME, KAK 9TO ClIelyeT U3 Hammx Habmone-
HUR, 11IPH 9TOM GeckaeTod bl CKIepOs B LEHTPAILHOI 301e
YA1a COMETACTEH ¢ OGMINEM KICTOK Ha ero nepHdepun.

Mo muenuio B, Fischer-Wasels [21], B MCTHHHBIX SH10TE-
JTHOMAX KPOBEHOCHLIX M JIMM(DATHHECKHX COCYIOB OTTYXO/ICBhIE
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KJIETKH COXPaHAIOT COCOGHOCTH K BEICTIIIKE MOOCTEI OCTO-
AHHO, C CAMOTO Ha4aia i 10 KOHUa cBoero pocta. [TocKoabKy
3Ta CTIOCOOHOCTS B AMHAMUKE POCTa YTPaYMBAEeTCs, BCA CheHH-
DUIHOCTL IHAOTEIHOMBI TEPACTCH.

B Hammx cavyasx, Kak ¥ B HADMIOJACHHAX, ONMHCAHHLIX
B AMTepartype, poct 313 3asepmianca HeobpaTHMBIM CKICpO-
3HPOBAHHEM, HCKTIOUAKLIHM NPOrPECCHPYIONINI POCT «Ony-
XOJie Ha NPOTSACHUM MHOrHX f1eT. Hano nonarare, yro 313
A0 CHX TIOP ONMCHIBAETCS Kak 3MOKAYCCTBEHHAN ONYXONb TOMb-
KO TIO TPAAMIMK, MOACOHO J0DOMY HHOMY YIIOBATOMY [LIM-
TEILHO MPOTPECCHPYIONIEMY PA3PacTaHHIO KJICTOK, BO3HHMKA-
OLIEMY KaK Obi DECTPHYHHHO U HE VKIAALIBAIOLIEMYCS B paM-
KH [IPOLIECCOB PeaKTHBHOIO POCTa.

B 3axii0ueHME 321a1MMCH BONPOCOM, HACKO/ILKO NPaBo-
MOYHO cunuTath 31D ONyX0IbI0, a TOYHES TOBOPA, ONYXOIbIO
HCTHHHOH, HE 0D1a1a0UICH HH MECTHEIMH ACCTPYHPVIOIIMMH
CBOHCTBAMH, HIl CNIOCODHOCTBIO K METACTA3HPOBAHHIO?

B MexavHapoaHoi kKiaccudmkaunu onyxonen [18]
OI'D paccMaTpuBacTCsd KaK 3M0KaYeCTBEHHad onyxois grade
| wan grade 2. Tako# NOAXOI K NOHATHIO «106POKAYSCTBEH-
HAs ONYXO0JIbs BNOIHE ONPABAAH C TOYKH 3pCHHS KIHHHIIHCTA,
VYHTRIBAIONICTO KIHHWYSCKOE TCUSHHE H ONepabeibHOCTh TOF0
WIN WHOIo HOBoODpasopanns. C OHONOIMYECKOl TOYKH 3pe-
HHs, HCOOXOAHMMO CY3HTH IOHATHE =3J0KaYeCTBCHHANR ONy-
XOJbe, BEUICTHB H3 HETO NPOLIECCH NPoIH(epalnH HHO npH-
POIEL, TPOTEXANNINE TO B yAT0oBaToH dhopae, To B andubyiHoi.

M.®. I'asynos nucan: «HeobxoauMo 10TOBOPHTECH
Pas ¥ HaBCEI14. YTO HM aHaToOMKHYecKas (hopma pocra, HM Xa-
pPaxTep B3aHMOOTHOIUICHMS PACTYILEH TKAHH C €€ OKPYACHHEM
(Kancyna, SXKCNaHCHBHLI Wi HHOUABTPHPYIOLIKH pOCT) Ca-
MU 110 cebe He MOTYT FOBOPHTH HIt 33, HHt IPOTHE ONYXOJIEBOit
NIPUPOILE HOBOOOPA30BaTeNLHOTO npoeccas [19],

HctuaHas onyxoasb, COracHo onpeaeieH o, — HOBOOD-
Pa3oBaHHE C HEPEAKTHBHBIM DeCrnpeaeabHbBIM THIIOM POCTA.
NPHYEM MMEHHO DecnpeleabHbIM, a He JUTHTRABHBIM (Wan,
no tepmunonorny H.H. [letposa, «6e3 onpeieaeHHOrO 3akaH-
9HBaHNA®) H B TO K& BpeMs TAKHM, NPH KOTOPOM OTCYTCTBYET
audhdepeHIINPOBKa HOBOODPA30BAHHA B LEJIOM, 9TO H SBAS-
eTCH HEOOXOAMMBIM | AOCTATOYHBIM MOPGOAOTHHECKHM NPH-
3HakoM GecnipeseasHoro pocra [19].

313 stoMy onpeasneHn He vaoraersopser. Ee smiure-
THOMAHBIE KIETKH C HMMYHOTHCTOXHMHYECKHMH aTpHOyTaMu
SHIOTENHATLHLIX KISTOK H HEBHICOKHM NMPOTH(epaliHOHHBIM
TIOTEHLMATOM Pa3pacTalorTesi B OKPYXAKIeit TKAHH B BHIE ONy-
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XONEBWIHLIX YIT10B Pa3THYHBIX PAIMEPOB B ONPEae/ I HHBIX 11pe-
AeNaX Ha NPOTHACHHUK MHOTHX JieT. CrnocofGHOCTH K aBTOHOM-
HOMY O23VACPAHOMY POCTY OHM JHILNEHL!, ¥ Npomiepalsg 3H-
ACTEAHOLMTOR 3aKOHOMEPHO 3aBepINaeTCH CKICPOIMPOBAHHEM.

Kanauko-mopdonornyeckue ocodbenroctt 303 crasar
BOMPOC O CYVINHOCTH npoaudepaiy 35A0TeTHOLHTOB ¢ (hop-
MHPOBaHHEM ONYXOJAeBHAHBIX yanoB. CornacHo HaliuM Ha-
fnaeHuam, 313 sugBAIOTCH V DOABHEIX KEHCKOTO noja
B TOT BO3PACTHOMN NEPHOIL. KOraa ¢ O0/bUIOH BEPOATHOCTLIO
CASAYET OKMIATH PA3BHTHE TeX WIH HHBIX TOPMOHATBEHEIX Pac-
cTpoiicTs. MOXHO BBICKa3aTh Npeanoioxenue, yro 3D ag-
JSIETCA MCEBACOIMYXOMBIO H £€ MOKHO PacCMaTpHBaTsL HAPAAY
€ MHOMOH MaTKH, (PHOpoaIeHOMOIT MOIOYHOI Kee3n! i Apy-
THMH B HO3OIOMHYECKOit IpyTine ANCTOPMORATLHON MHnepiia-
M, KaK IT0 NPEUIOAKIH Mbl B OTHOLICHHH JODPOKAYESCTBEH-
HO# IeHOMMOMSBI MATKH C TIOpAXCHHEM Nerkux [22).

B oTamuie OT 3THX HOBOOOPA30BaHHIl MIPHYMHA, CHO-
codcTByIOLas npoaudepanmn IHAOTETHOINTOB B JeIKHX,
v 6oabHbIX ¢ 33 ocTaeTC NOKa elle 3ara1koi 1 Tpedyer cne-
UHATLHOTO HEASHANPABISHHOTO H3VYEHHSA KaK B KIMHHKE,
TaK M NpH NATONO0r0-aHATOMHYECKOM Hccaenosanuu. Bepo-
SATHO, PE4b MICT O TEX WIH HHBIX HCHPOIHIOKPHHHBIX CTHMY-
AdX, pOjib KOTOPHIX B ONPEAe/ICHHBIX MATONOIHYSCKHX CHTYa-
X packpeita MA. Hansuessiv 1 KM, Keetasin [23], 0a-
HaKo B cyyae 313 He noayyiia noxa elle A01KHOM OleHKH.

BuiBoAbI

1. 33 ArAsercs, COMMACHO HAINM HADMIOAEHHAM, 10-
OpOKa4eCTBEHHLIM HOBOODPA30BaAHNEM C TSHISHUIKEHN K cTabu-
JIH3AUHH pocTa, MOPHOIOrHYECKHM IPHIHAKOM Yero CIVKHT
PasBUTHE PACTPOCTPAHCHHBIX CKACPOTHYSCKHX HIMEHEHHIL.

2. THCTOAOTHYECKOE H MMMYHOTHCTOXHMMHAYECKOS HCCIe-
JoBaHKe NOoATBEpXKIaeT, 4To 31D COCTONT M3 IHAOTEAHOLM-
TOB 6€3 aTHIMHH H ¢ HE3HAYUTENBHBIM NPOAHGEePaLMOHHEIM
TIOTEHIIHATOM.

3. Bonpoc o Guonorugeckoi npupoae 17 tpebyer nans-
Heiuero uecnenosadusa. ECTb Bce OCHOBaHHSA PacCMaTpHEAaTh
33 Kaxk NCeBA0ONYXOTb THNA HOLO3HON AHCTOPMOHATBHOI
THAEPILIASHH, N0I00HO N00POKaeCTECHHOI JeHOMHOME MaT-
KH C FIOPZKESHHEM JIEFKHX.
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DeHOMEH NCEBIOTYMOPO3HO# NEPEKPECTHONH HMMYHOTHCTOXHMHYECKO#
PEaKTHBHOCTH IJIMH NIPH NPOrpeccupyiome My aibTH(HOKAIbHOMH
Jieko3HnedaionaTuu
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PE3IOME . .
Mporpeccupyowan MyAbTHhoKaAbHas AerkoaHuedaronatua (NMMA) — NOAOCTPOE AEMUEAMHU3NPYIOWEE NOPAXKEHUE FOAOBHOTO
MO3ra, BbiI3BAHHOE MHPUUMPOBAHUEM OAUIOAEHAPOLMTOB M aCTPOUMTOB AMTHHECKUM BUPYCOM JC Ha (POHE UMMYHOCYNPECCHM.
Mpeacrasaero Habaoaenne NMMA ¢ TyMOponoaoBhbim Tedennem. MNpn MOPOAOTHHECKOR AMArHOCTHKE BLISBAGHO Hecneumndm-
Heckoe okpawmsanue aHtuteaamu k Ki-67, p53, IDH1, NF u Vim B sapax rauountos, nopaxenHsix JC-supycom. MMcToaoru-
HECKOE MCCABAOBAHWE M MUKDOCKOMMUECKAs OLEHKA MIMEHEHMI FOAOBHOTO MO3ra AASL NOCTAHOBKW AMarHoza NMMA siBasioTcs
NPUOPUTETHBIMU. PekoMeHAyemast Npukn3HeHHas BUONCHs He Beeraa nomoraer B 4eTkoi sepudpmkaummn NMMA B cBa3m ¢ orpa-
HUHEHHBIM ODBEMOM TKaHEBbIX (DPArMEHTOB, NPEACTABASEMBIX AAl MCCACAOBaHMS. AASl KOPPEKTHOM MHTEPNPETaLMK U3MEHEHWF
NPY NPUAKUIHEHHOM MaTOAONO-aHATOMUYECKOM MCCABAOBaHMM M Bepudmkaunn NMMA BaxHo 3abupaTth MaTepUaa BO BPeMs CTe-
PEOTAKCHHECKOA BUONCHN HE TOALKO M3 LEHTPA, HO U M3 KPAeB NIMEHEHHBIX TKaHen U NepUBOKaAbHOMR 30HbI AAR BOMOXHOCTH
NPOCTPAHCTBEHHOM MTMCTOAOIMYECKOM DLIEHKM NATOAOMMYECKOro NpoLecca.

Karouesbie cA0Ba: nporpeccupyiotas MyAbTHHOKaAbHas AeHKOIHUEaronaTus, ncesaotymop, Ki-67, p53, nepexpecrias
MMMYHOPEAKTHBHOCTD, CTEPEOTAKCHHECKAs BHONCHS, MMMYHOTHCTOXHMMS.
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The phenomenon of pseudotumorous cross immunohistochemical reactivity of glia
in progressive multifocal leukoencephalopathy

© O.M. VOROBEVA', D.A. SITOVSKAYA', K.K..KUKANOV', V.N. ELLINIDF, LA. SAMUSENKO?, N.M. KALININA?,
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ABSTRACT

Progressive multifocal leukoencephalopathy (PML) is a subacute demyelinating brain damage caused by infection of oligoden-
drocytes and astrocytes with the Iytic JC virus on the background of immunosuppression. A case report of PML with a tumor-
like course is presented. Morphological diagnostics revealed non-specific staining of antibodies to Ki-67, p53, IDH1, NF
and Vim in the nuclei of gliocytes affected by the JC virus. Histological examination and microscopic evaluation of the changes
in the brain for the diagnosis of PML is a priority. The recommended intravital biopsy does not always help in clear verification
of PML due to the limited volume of tissue fragments presented for research. For the correct interpretation of changes during
an intravital pathological examination and verification of PML, it is important to take material during a stereotaxic biopsy, not only
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from the center, but from the edges and perifocal zone of the altered tissues for the possibility of a spatial histological assessment

of the pathological process.

Keywords: progressive multifocal leukoencephalopathy, PML, pseudotumor, Ki<67, p53, cross-reactivity, stereotaxic biopsy,

immunohistochemistry.
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ITporpecenpytomtas MyjabHhokanbHas JeiKoaHuedaio-
tarust (FTMJT) — 310 nofocTpoe aeMueHinsnpyiotiee sabone-
BAHUE FOJOBHOIO MO3IA, BEI3BAHHOE HH(DHLIMPOBAHUEM OJTH~
FOACHAPOLNTOR W aCTPOLUTOB AuTHHecKuM supycom JC (JCV,
John Cunningham virus), JC — 210 MHRIMAIBE NEPBOTO TALIM-
erra — John Cunningham, y KoToporo 6su1 0GHAPYKEH BHPYC,
JCV — 1mpoKo pacnpocTpaHeHHbLI MOIHOMABHPYC HEI0Be-
K, HOCHTEASIMH KOTOPOro suisiores 50-—-90% nacenenmns |1,
21. IIMJT 6uia snepssie onmeana K. Astrom u coasr. |3] y pex
naumenTon ¢ Gonesnbio Xoaxkuua i 1958 r.

HMuduumposanme JCV poHCXOanT B ACTCTRE C pa3BUTH-
CM NATEHTHOR HHGEKUMN Y 310poBsiX Moaeit, Peruinkaums
HeporporHoro wraMma JCV i mimaisHbIX KICTKAX BhldhiBa«
er (patasibHoe gemuennnsnpylomee saboaesarnne LLHC, npo-
swnsomeecs neodparunoii TTMILL Drnonornvieckolt Tepanmnn
FIMJT na nanupiii MOMEHT He eytecTnyer, Onucanbl cayvan
wmrensHoro redeHust FTIMJT ¢ yruxanmem akTusHoCTH npotec-
ca Oe3 nPU3HAKOR BUPYCHOH peakTHBalumM i perimkainm (4],

TTMJI passupaercs y JoAcH ¢ MMMYHOCYIIPECCHBHBIMH
COCTOSHMAMI,. AKTHBALLMK BUPYCH B OPTraHN3IME Yeloneka
HPCALICCTBYCT SHAMHTCALHAN CYNPECCH MMMYHHON cHere-
Mbl — B rogapisiouemM Gonsimuerse eayvacs FNTMJT swsier-
CH NPOSIBICHUEM CHHAPOMA TTPHOOPETEHHOTO UMMYHOIEe(HITN-
1a (CITWJL). Pexe sabonenanme passiuBaeTcs nocie HMMyHO-
CYNPECCHBHOMN M HMMYHOMOAYBITOPHOI TEPAItmn, HATIpHMEp,
JACUCHWS HATAIN3YMADOM paccesiHioTD cKueposa Gojee 3 er,
1oCHe TPAHCIIANTALLMN OPTANOR, [1PH PeBMatniecknx 60-
JESHAX, @ TAKKE IeMATONOIMUCCKNX HOBOOOPA30BAHMSIX, Ta-
KUX Kak Goseatin XomKkHHa, Xponutiecknii snmdoneiikos [5].
Bo npemst MarHuTHO-pesoHaHcHol ToMorpadmn (MPT) ani-
ABISICTCH MYNBTHDOKAILHOE TTOPAKCHHME TOIKOPKOBOIO He-
JOTO BEILCCTBA, MOAYIIAPHI M/WIN HOXEK Mosxkevka, Kin-
HUMECKOE TEHCHUE XAPAKTEPHIYETCH MOLOCTPLIM ITPOrPeccu-
poBaHueM ¢ HeOAATONPUATHEIM TIporHodoM. [pu oTeyTeTnm
aevenmst 20-50% naunenTon YMHPAIOT B TedeHie 3 mee [6].

IMaromopdonornieckue npostsaenust [TMJIT umeior xapak-
TEPHYIO KAPTHHY BUPYCHOTO MTOBPeXaenus Moara, [pu rucro-
NOTHHECKOM MCCHEHOBAHMM B MHGDULUPOBAHHBIX O/IUTOACHAPO-
FIMOLUTAX PETHCTPHPYIOTCH BUPYCHBIC SUICPHLIC BKAIOYEHNS
WM LEHTPUILHOE TIPOCHETIEHHE HYKACOTIAIMbL ¢ OTTECHEHN -
M K KPAIO XPOMATHHA; OYArH AeMUCIMHN3ALNY, CHIAHHBIC
C HOTepeit OANIOACHAPOTAHOLMTOBR; AKCOHAILHLIC TOBPEK/IE-
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HUH € PAIPYIICHHEM Hit MOYIHUX CTALMAX; MAKPOhaTK i yuacT-
KAX paapyiieHus MUCIHHA, crabas BOCIIAIMTELHAN PEAKILIA
JIMM(pOUMTAPHOTO XapakTepa Ha (hoHe IMMYHOCYTTPECCHM,
ATIPHUYUTHBEIES KPYITHBIE PEAKTHRHLIC ACTPOLMTE ¢ Herpa-
BUILHBIMM SIPAMM, B TOM YHCiae MHOTOSICpHBIE |7].

Heemorps Ha qerko obosHaveibe KIHHHKO-NAaToMop-
(PoNOrHUECKHe U MHCTPYMEHTANLHLIC ANATHOCTHICCKHE KpH -
TEPHM, HEPEILKO BLIALIBACT CHOKHOCTL Bepudukauns [TMIJI
npu Kuaun nauuenTa. Aas nexmovenns [TMJL nposoawnres
JndhhepeHInanbHas IHATHOCTHKA MEKILY HOBOOBPAIOBAHM -
€M, PACCESHHLIM CKICPO3OM, HCKPOTHHCCKUMH BHUehaIH -
TAMH, B TOM Yucne puispanapMi Varicella-zoster virus u tox-
conmasMoi, HHPapkToM. PCKOMEHILYEMAS AHATHOCTHHCCKAS
Ouorncnst He Beeraa nomMoraer veTkoi sepuhuramyn [MMJ1
B CBABN ¢ NOAUMOPDHBIMU TIPOSBICHHIMH W CTAAMITHOCTLIO
MPOLECen, & TAKAKES HANMUNEM NEPEKPECTHON peakuum no-
PAKEHHLIX BUPYCOM KJICTOK [TPH HMMYHOIHCTOXHMHUECKOM
(UTX) neenenopatmu.,

Ipeacrapnsiem cobeTREHHOE KIMHUYECKoe HabmoaeHnne
CAQKHON NPHAKUIHEHHON THCTOIOrHYEcKOl repuduKkalnm
TTMJT.

IMaument H., 70 ger, B TeueHHe NOAYTOaa CTal 3aMelars
NocTeneHtoe napactanme caaboetn B IeBoil KHCTH, KoTopast
BIOCACACTRMHN PACTPOCTPAHMIACH HA TIPEATUIEYLE W TIeYO,
Carumm kanobamu on oGparnicst K Hesposory i Boenno-me-
JMUMHCKYI0 akatemuio um. C.M, Kuposa, rae npu ocMorpe
OBUTH ANATHOCTUPOBAHBI MApes B AeBol pyke 10 2—3 Gauios,
CIIKEHHOCTD JIEBOH HOCOIYOHOMN CKAMIKH, CHHAPOM MIHOPH-
POBAHMS JICBOTO POCTPAHCTRA, AMIAPTPUMHAS PEML, I CHSI3N
¢ veMm On rocnuranmusnponan B kanHHKY MYC Pocenn mm.
AM. Hukudopona ¢ anartoszom: «OCrpoe HAPYLICHHE MOITO~
BOIO KpopoobpateHms B Gacceiite npasoi cpeaHeit Mo3ronoi
aprepun, ocTpuiit nepuois. Ha MOMENT 0CMOTPA HPEILLS IS
KATOODL! M CHIKEHNE CHJIBL B 1TPABBLIX KOHEMHOCTSIX, HEBO3-
MOKHOCTD CAMOCTOSTEALHO MEPEABNTATHCSH, HAPYIICHHE pedn
(3abuisas crona), yxviteHne spedns. CHop Kanofh 4 anamue-
3 ObUL 3ATPYAHCH: MALHMEHT HE MOT YeTKO c(hOpMYINpoBaThH
CHOM KAA00bE, BCTOMHUTE XPOHOIOIHIO PAIBUTHS COBRITHIA,

[Tpn MPT BhisipieHa KapTHHA MHOXKCCTBEHHBIX CYIpa-
TEHTOPHANBHBIX MATONOMHYECKHX 00pAIoBAHHT HEONHOPO/L-
HOM CTPYKTYPLI € OTHOCHTEILHO HETKUMU KOHTYPAMM: B 1pa -
BOH TEMEHHON 10J1€¢, B JaAHNX OTALIAX JICBOT BUCOMHOM 1011,
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B NPOCKIMM CYOROPTHRMILHLIX OTACHOB NPABOf 3ATHUION -
HOM DO, CTRIKA JEBOH TEMECHHON W 3ATHUIOYHON RoacH.
IMpu rpaxroske aanuoi MPT-xaprinm npeatoxen andde-
PEHUMATBHBIA ANATHOZ MEXKILY TICPBHYHLIM HOBOOOPA3ORA-
HHEM, BTOPHIHLIM NOPAKCHHEM (MCTACTAIOM), AYTOHMMYH-
HUM BOCTAAMTEALMBIM W crictnhuieckinr HHOEKUHOHHBM
npoueccom. Yepes | Mec npu NOIMTPOHHO-IMHCCHOHHON
(NDT)/komnmoreproit Tomorpadpun (KT) roaonuoro mos-
ra ¢ 11e-METHOHNHOM BRSIIVIEHO MHOTOOMATOBOC NOPAKEHNE
GOALIINX MOAYIAPHI FOAOBHOTO MO3EE ¢ YMEPEHHON MeTabo-
ANYECKON AKTHEHOCTHIO (MHACKCS HAKOTUICHHA panuodapaipe-
napara 2.34), misnng N9T-Kapraun 5 CONOKYITHOCTH ¢ Pesyib-
Tarasi MPT Gruta pacueHeHn Kk BOIMOKHLIT SYTOMMMYH-
ubit sackyant LIHC ¢ poBamnenmem 8 andwhepenummninil
PRI HHTPABACKYAS PHOR Anmpomet. TTatmenTy nporineacHa
CTEPCOTIKCHUCCKSE HHONCHS NATOAOTHHMCCKH WIMEHEHHIIX
CTPYKTYP MOAOBHONO MO B IIPAsoi TeMEHHOM a0,

TTpH MHCTONOMMNECKOM HCCACAOBAHMM 11 S ONCHL MAICH -
KHX KYCOUKAX BMARICHN PASPACTANHA KPYIHLIX YPOLTHNLIX
KJICTOK ACTPOLMTAPHONO BHIS ¢ BAKYOMMINPOBIHHON M 3¢p-
HHCTOR LWHTOIAIaIMON, BHIPAKCHHBIMI TPYGLIMI OTPOCTKA-
MU, KDYITHEIM SZIPOM © BRPARCHHLIM SAPKILIKOM, HEKOTOPLIE
AIPA BAKYQINIMPOBAHEL, BCTPCHLINCH ABYXBHACPHBIC KICTKI.
Ormesmncs obIsHAN MHMIABTPALIIS MAXPODRTAMI C EHM-
CTOR IMTOMAR3MOH, 04arosas AMMPOTLIAIMOUNTEPHAN HH-
uanTPaLISE FHNEPNAR3IS COCYA0B ¢ npoitdepatieit JHI0-
TCAMN, YUUCTRAMM © BRIPUKCHHBIMIE TICPHBACKYTIHPHLIMM JTHM-
GOMITHEIMI MYDTAMM, EAMHIHIHEIE J0THHOMDIILHBIC TEALI,
ANOMTOTHYCCKNE MIMCHTHMA, CARHIMHLE MuTOSH. B 2 kycou-
KAX BCILCCTBO MOATA © OTEKOM, IMICHIUIAIHER [IMKM, CO Can-
B0l Mmoo indiumstpaneit. Mpn UMX-neeactosannn
€ MAPKEPAMHE K IIHTBHOMY (PHOpHIHPHOMY Kucaomy Genxy
(GFAP), nefiponcrienumdimieckoh avonase (NSE), S100 pri-
AWTEHO LINTOMNNIMATHUECKOC OKPALTHBAHME KPYITHLIX KICTOK
ACTPOUHTAPHOTO N1, Bocnwnrmeanusifl uudmasrpar nsen
nperMyecTien o CD3-nooxXHTeNLHYIO SKCTIPECCo, eam-
HMSHBIE KaeTki nosiriiiin K CD20. Dxcnpeceust cunantod-
IMHE BLSIBUIICH B IHTOIUTAIME HEKOTOPLIX KPYTIHLIX KICTOK.,
Aaepuwi maprep Ki-67 susmmuics s 5—8% xacrox.

Mopihosornseckas XKaprHia ¢ HUAHSHEM ATHITIHYECKNX
KIAETOR, BRICOKON NpoindepartsHoi aKTHBHOCTH B CONOKYTI-
HOCTI C )HHIeCKMI 1 aatstvu MPT pacueHena kak ony-
xoaeshiil npotece, Boace xapaxTeprsiil s apanaacTiecko
TRHTIHOIANOMN, SCCOMNMNPORAHHON ¢ NPORYKTHEHLM BHPYC-
HbM aHiedannTom, grade 111

IMposeaen Kype TEpannm MeTIANPEAHMIONOHOM I 103¢
| © BHYTPHBCHHO 5 pa3 ¢ NOCACAYRMINM NCPEXGAOoM Ha Tiep-
OPUIBHEIL IPHEM 1t OTMEHOM; naasmatepes 4 pasy ¢ nojoAxNn-
TEALHON JIHAMMKON B BHAC YMEHBUICHI AEBOCTOPOHHETO re-
mitnapesa. Mpu nepecMoTpe npenapaTton i KOLIRTHVIBHOM 00-
CYAEHWH CTICUMUTHCTAMM, YHTRINGST KIMHHYECKOE TEHEHNE,
MHOPOOMATOBKIA XADAKTEP NOPAKCHIS, OuUT TPCIOKEH JHd-
(peperwinipii P, BRII0Y0LNNIE B CceB BOCTILTHTE BB
npotiece 1 aetoT aemuemHmpyoiero saboennun, C no-
Motbio MTHP-s#ecacaonaning Kposn i ANKBOPa DLUTH HCKITIO-
seHst BUY -undbexums, Boppeinos, TOKCOMIaIMOos i nopake-
HIS, BLIIBAHHBIC BHPYCAME TepIIeca i KICIIEBoro axuethain-
Ti. B 06miesM anmminie AHKBOPA CYIIECTBCHHLIX OTKAOHCHIH
10 BEIKOBO-KACTOMHOMY COCTANY He BHIARICHO.

[MposeacHnme HMMYHOAOTIHOCKHE NCCACI0BAHIS BbIsS-
BHIN IMMYHOUCQHIAT C NPEHMYILECTHEHHLM eeRTOM dH-
THTEN: B CYGHONYASUNOHHEOM COCTABE, C QUHON CTOPOHE, pei-
KO CHIKCHO MHCN0 HATYPAIBHBIX KiuUiepon 10 4%, 4To Morio
TPAKTOBATHCA KAK HMMYHOAS(DHIIAT, I, C APYTOil CTOPOHKL, —
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MOKHO ITPCATIOAOKNTE MITPRALIO FTHX KASTOK B OpIa-MH-
WeHb; LU0 CYIECTBEHHD YBEARYCHO Ynero B-unupotmmos,
necyupix 1 cpocht nosepxioctd HLA-DR 10 55%, npu pede-
peHeHBIX (CM. pewte) anadennsy He Gonee 6—22%; yeamnie-
s sacTs T-xaerok (10 13, 1%, npn pedepeHcubix sHAMCHHAX
a0 10%) u NK-xaetox (10 4,6%, npu pediepeHeHbIx 3HaMcH-
six 0 1,8%), Hecyumx mapxep nosauel akmusaunn HLA-DR.
HeoBuumum sisiocs yseawienne aonn B-kaerok Gonee
qeM B 2 pasa 1o CPpasHeHno ¢ pediepeicHiMN JHANCHHAMI,
Ip#t s1oM npoaykuus ummynornobyaunon A, M, G — xo-
HeHOTO orana anddepennmponkn B-xaetok — Ouua pesko
cHipkesa. TTosysaeHHbe PeayibTarst TPeDOBLIN HCCACA0BAHNS
yponts B-ansmoiunron u uMMyHOITOGYIHHOR B AHHAMK-
KE JUISE MERTIOUEHMS HEPITHOIO MMMYHOACHIUIMTA BIPOC-
JABIX, KOTOPKIT MOXET MAHR(PECTHPOMITE B HOXIHEM BO3IPAC-
1. Paciumpernoe IMMyHOAOMIMECKOe 0BCACA0BAHNE, KOTOPOES
BAISHIIO PE3KOE CHHACHHE MPOLYKIHH HMMYHOIIO0YAHHOR
A, M, G npu coxpannoct odutero yncas B-aumdonnron
Mo ke yeeansern qonk B-mdounron 1o 41%, upn pe-
depeHcHMx sHavucHuAX e Gonee 6—18%, [poneaennoe ve-
pe3 | Mec MoNTOPHOE HCCAEAOBAHKE YPORHN HMMYHOrI00Y-
AMHOBR B B-AMQPOUMTOR BRABHAO NOBBULIEHHE OTHOCHTCAL-
HOTO MHean B-kaeTok 10 46% # TAKOC Ke HHIKOC KWIHUCCTHO
npoayuupyesux IgA — 0.48—0,56 npn pediepeHcHmx sntie-
Husx 0.9—4.5, 1gM 0,25 u menee npu pe@epeHCHBIX SHANC -
Huax 0,625 u 1gG 2,883,010 npi pedepeHCHEIX INavenn-
#x 8—18, Onpenencrne B-KACTOK MAMSITI I AYTOPCAKTHHHEIX
B-aumdormmon (i oM uncse aytopeaktunisix B-knerox na-
MATI) TAKAKE HE BHECAO SCHOCTI 1 ITOHMMANNE NPT CHIKE-
HHS DPOIYKLINN MMMYHOII00YAHHOB, Bbli CHUACHK Bee Bi-
bt B-xaeTok mamaTi. Tem He MeHee KITHHUICCKH HATIMIE WM-
MYROASHHUMTI HE HCRNOYEHO BEIILY NORTOPHBIX HHDEKIUIL

TTOBTOPHOE HCCACAOBAHNE NOAYHEHHOTO PAHEE FHCTONO-
riyeckoro murepunna merogom [P we pusnnno JAHK wi-
pyca Dmrrensa—bapp, supyca repreca 6-ro TMOa 1 UHTO-
METAIOBUPYC.

B redenne 2 mec Habmoaaioch nporpeceHpyioniee yxyi-
WEHNE COCTONHMA NAIMCHTH B IUIE HAPACTRHUS MEILCYHON
CHA00CTH B ACHBIX KOHEYHOCTHX, MOSBILIACH CHACTHYHOCTE
B JIEBOA PYKE, NAUMCHT MEPECTA) CAMOCTORTEABHO cebn 0b-
cavansars (no wxane Kapuosckoro 50 daaaon), B pesyavrare
ITPOBEACHHST HECKOALKHX KOHTPOALHLIX M PT rononHoro soam
(puc. 1) B KOHBEKCHTIVILHEX OTACHARN (IPAROH TOMEHHOH 1010
(CYBKOPTHRAILHO) BRIVHIOCK TATONOMMIECKOE 0Dpasosalie
HEOTHOPOIHON CTPYKTYPH € OTHOCHTEALHO YETKHMN KOHTYpPA-
Mif, OKPYREHHOE ODOAKOM TEMOCHACPHHA N0 AATCPRTBHON 110~
sepxsocTi passmepom 10,1 14,52 11,5 mu, e HaKanaHmspomes
KOHTPACTHOE BOLLECTRO, NEPHPOKILHLII OTCK YMEPEHO ki~
paken. B sy otaesax Acsoi sHcosHoM nonw (cyGxopri-
KUILHO) ONPENeAsAnct 3J0HA IHNepiHTencuaioro ua T2 BH-
curmta (cranborunonyrescnnioro v T1 BH) ¢ orHocuTeassio
HETKHMMI KOHTYPAMM, HE HAKAIUTMBARIIAS KOHTPACTHOC BeLle-
cTi0, pasMepom 21,6397 MM aHAIOTITHAA J0HA HIMEHCHIN
HAXOIIACH B ITPOCKIIM CYOKOPTHKAILHAX OTACAOR MPaBoil
SETHUIOMHOM J0an pasmepom 16X 14,3 My, o cyGROPTHKATLHLIX
OTARAAX TPABON TEMEHHON A0TM paamepom 9.6 %7, | MM, 8 npo-
CKLUM CTHIKA ACBOA TEMCHHOM It JaThutouHol aoned (cybxop-
THKATBHO) pasmopom 30X 18,5 M.

C AMATHOIOM «MHOKCCTBEHHEC (pasas A00HasM, TeMEH-
HAsH 1 THIIONHAR IO, ACBHIC TEMEHINS ) 33 THUIOMHAN 20/11)
ONAroBsie OOPAIOBAHNYE TOJIONHOTO MOIIE (AHATLIACTHYECKAN
FAHIANOANOME (7) ACCOUMNPOBIHHAN C NPOLYKTHEHEIM BHDYC-
HBIM SHOCPUIHTOM ) € PAIBHTHEM HEBPOAOMMYCCKOR CHMITTO-
MATHKH B BIJIE CTIACTHNCCKOID JCBOCTOPOHHETO IEMHIIapesa,
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Puc. 1. T2-B3BEWIEHHBIE NOCTKOHTPACTHBIE MAFHUTHO-PE3OHAHCHBIE TOMOTPAMMBI, BLITOAHCHHLIC B AKCHAALHOR NPOEKUMH.
KapTHa cnycrs 2 Mec nocae NPoBEACHUA NEPBOH CTEPLOTAKCHYLCKOR DHONCHM,
d POSIH X OTACJHEX JIEBON BHCOMHON U1 (L"\‘iikill)l HKWILHO) BLISTVISETCH 30H0 FTHIEPHHTEHCHHEHOTO CHIHII € OTHOCHTEILHO HETKHMI KOH-

IYPaMu, e HAKHTTHBRIOTHAS KOHTPACTHOSC BeIHCCTRO; 6 -

MHOKCCTHCHHBIC NTATO/IOIMMCCKHE l)l‘ll\ll JOBAHMS HEQJHOPOIITON CTPYKTYPL € OTHO
CHTCJILHO METKUMI KOHTYPAMH, HE HAKATUITMBAKOUINEG KOHTPACTHOES BCILCCTBO, IIL‘|‘|I|||)UML‘lIvIl||lﬂ OTCK YMEPEHHO BLIPIKEH; b

1 oGaaeTH -

HETO pOra J1ieporo HoroBoro REAYAOUKD JOHR THITEPHHTEHCHBHOTO CHTHAIR € OTHOCHTEIHHO HETKHMI KOHTYPAMI, HEe HAKANIMBA 0NN KOH-

TPACTHOC BEHICCTRO,

Fig. 1. T2 weighted, post-contrast MRI scans, performed in axial projections, 2 months after the first stereotaxic biopsy.
1 — zone of hyperintense signal with relatively clear contours, which does not accumulate contrast agent in the posterior parts of the left temporal

lobe (subcortical); b
agent, perifocal edema is moderate; ¢
relatively clear contours that does not accumulate contrast agent.

ANCTOHUMECKOTO W IIMCKOOPANHAIMOHHOTO, CYA0POKHOro
curgpoMon» Goasioi noeryrmwn s PHXH usm. npod. AJL Tlo-
NEHOBA,

Heaponoeuveckuie ocsmomp, CocrostHne 604LHOI0 Hit MO-
MEHT OCMOTPA CTabH/ILHOE, KOMITCHCHPOBAHHOE 110 BUTLILHLIM
thyukumsm, Cosuanne sicHoe. Ha ponpocul crapaercst otpeuars
NPABHALHO, 3a0bIBACT CHOBA, AaThl, HA3BAHMSL. KpHITHKA He-
CKOMLRO CHUkKeHa, Ouenka no wkate Kaprnosckoro 50 Gamos,

Ipavuky D=S, peakums Ha ¢per CHyKeHa, JIprxkerms rias-
HBLIX SIOI0K: 30 MOJIOTOMKOM HE CICNT, MPH Mpochihe noeMo-
IPETh B CTOPOH LI JIBHAKEHUS BIPARO, BREPX M BHUI COXPAHEHDI,
BJICBO HE CMOTPUT (HPHOPUPYET JCROE MPOCTPAHETBO), OLeH-
Ka nodieit spenns sarpyiera (6ogsHoi He moHuMaeT sananme),
HypersurenuHoeTs Ha Jinue He Hapyinenia. Ormedaercs cria-
KEHHOCTH JIeBoit HocOryOHoN cknanku, Ciyx, Co ¢I0B NauneH-
I, COXpaHeH ¢ anyx cropon. Fnoranue, (honatms He Hapyie-
Hbl A3BIK (10 epeHeit Anann, Cracrniaeckuil reMurapes s e-
BBIX KOHEYHOCTAX 10 MIern B eBoil pyke, 2 6a1os s iesoil
Hote, TOHYC B NPABKIX KOHEMHOCTAX CerKa nossiex. Iybo-
kne pedaexent kupuie, DS, JIpyctopoHumne natojornieckme
JHaKn. bosenas HyBCTBITeNLHOCTE He Hapyuiena, Koopanna-
TOPHBIE POOLI PABLIMK KOHEUHOCTHMH BLITTONHICT YAOBIET-
BOPUTCJALHO, JICHBIMI HE BHITIOIHICT M3-3a remunapesa. Me-
HUHTEILHBIX CHMITITOMOB HE BLISIBIEHO.

C uennto audupepeHmanbHoi AMartocTnkn u sepndm-
KauMM TIATOXOMHYECKOro npoiecea mpuHiTo peieHne o no
BTOPHON CTEPCOTAKCHHCCKOI OUMOICHM Lt noayueHns Gosee
MHDOPMATHBHOTO MaTepHaI,

[epen nponenernem Gunornenn 3a 10 anel 6u1H oT™MeHe-
HBl TVHOKOKOPTHKOCTEPOMIALL. Ha HABUIAUMOHHON CTaHLK
CRW Radionix npopeaennl pacueTsl HejaeBoit TOUKH U Tpa-
CKTOPHI AOCTYIA K HEH, 110 NOAYHEHHBIM KOOPIAHHATAM CO-
OpaHa crepeorTakenieckas paMa. Bolnosanen paspes B npock-
LHH 3ATIAHMPOBAHHON TOMKH JOCTYIIA B BUCOMHOIT obaacTH
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multiple pathological formations of a heterogenceous structure with relatively clear contours, does not accumulate contrast
in the region ol the posterior horn of the left lateral ventricle, there 18 a zone of hyperiniense signal with

chena, Hanoxeno ¢pesenoe orpeperue. buoncuitnol urnoi
GEPes TOMEHHBIT pasped B Teepaoi Moarosoil 0Bo104Ke MPo-
n3peaeH 3abop Marepuana B ueaAn-mutteHn (3 gparmenta)
Ha | M BeIIE — Kpal HOBOOOPAZOBAHKA K HA 2 CM BLILLIC
nepugokansHasn 301,

Pesvavmam aucmosoeuneckoeo uceaedoeanun nosmoproi
cmepeomarcuveckol Guoncu, TIpH CPOUHOM MHTPAOITEPALIHOH -
HOM TUCTOJIOTMUCCKOM MCCACAOBAHNM BLISIBACHA TKAHL MO3IH
¢ MAKpoaraMu 1 KJICTKAMM, NOA03PUTEILHEIMU HA aTHITHYEC-
CKHE, M NCPHBACKYISPHBIMI IMMDOMIHBIMI My Tamit (pue. 2).

[TpH rHCTONOrHIECKOM MecaegoBainmn (pMKCHPOBAHHOTO
marepuana (pue. 3) (20 MenKix KyCouKon) oOHapyKennl (ppar-
MEHTEI BELICCTRA MO3FA € (POKYCAMM LEMUCTUHNZAINN PATHON
CTENEHN BLIPAKEHHOCTH BILIOTH 10 (DOPMUPOBAHI HEKPOIOB,
(hoKYCAMM MACCHBHON MAKPODATILHON NHDIILTPALIM, B 11~
rorasme Kotopuix LLW K-nosutusinie npoaykrst pacnaia Mu-
eAnHA, BOABIIOE KOAMUECTIO OJMTOACHAPOTITHOLMTON € KpY-
LMK «TAKOBBIMU» SULPAMM, B YACTH SAEp — D03HHOG M-
HBIC OKPYIJILIC BUPYCHBIC BRJIIOYCHMS, CKOTUICHMS KPYITHLIX
OTPOCTUATHIX ACTPOLMTOR ¢ OBMALHON LUTONIA3MON 1 BONL-
LM KPYLITBIMM SUIPAMEH C MEIKOIEPHHCTLIM pacipeseienn
M XPOMATHHA, INDPYIHO- PACTIONOKEHHBIE YPOLTHBLIE TH-
FAHTCKUC ACTPOLLNTEL C MPHUYUIMBBIMK SAPAMU, B HACTH sLIep
PAKKE D03NHODUTLHLIE BUPYCHLIE BKIIOUEHNA, COCVIILI C pe
AKTHBHBLIM HAGYXIIMM HHIOTEINEM CO CAB0N NepuBaACKYIsIp-
Hoil anMbounTapuoil HnHpuaLTpatnei.

[Mpu MTX-Heepeaosanmmn (¢ noJOKHTEEHBIM 1 OTPHIL-
ICABHBIM KOHTPOJICM) OOHAPYAKCHO HOIHTUBHOC LINTONJIA3MA-
ruieckoe okpampanue kiaerok GFAP » sumentuna (Vim).
[Tpy OKpatMBaHuN CHHATTO(MUINHOM BHISBACHO MEJIKOIpa-
HYAsIpHOE oKpatuBanue kopel, MIX-peakums va neipohu-
Jamer sl (NF) nokasaia HapyiieHue rHeToapxMTekToHHKH K-
COHOB B BUAC (POKATLHBIX OYAXBOBMAHLIX YTOMUIEHNN (AKCO-
HOTIATHS), 4 TAKKE MPHIHAKK OTEKA U ITOTEPH HACTH aKCOHOB.
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@ — AHMHOMATO3 C NCPHBICKYARPHBLIME TuMbormbMK Mydrame, KpynHse acTpountsl, X200; 6 — KpynHuE NOAHMOPHHEES NPHIYLTHELE
ACTPOUHTHL, THICPXPOMATOS RALPH; JAMOPOKCHHBIE cpeanl, X400. OXpacka reMaToKCHANHOM H 303HHOM.
a — angiomatosis with perivascular lvmphoid couplings, large astrocytes, x200; b — large polymorphic bizarre astrocytes, nuclear hyperchroma-

tosis. x400. H&E.

BocnanuteapHbiit uHMuasTpaT npeacrasnen CD45- u CD3-
NOsHTHBHLIMH JTHMpoTamu 1 CD68-nosuTHBHLIME MaKpO-
daramu, CD20-no3uTHBHEIX KISTOK 0DHApyXeHO He 6U10.
B xaeTkax natonoruyeckoro ob6pazoBaHHs HMEIOCh BHIPAKCH-
Hoe aaepHoe oxpammBanue Ki-67, p53, NF, IDHIr132h # Vim.

B pesyasrare KAMHHKO-MOP(HOAOrHYSCKOro CONOCTAB-
nenus sepuuumposana MMJ] ¢ npu3HaKaMK TEKYIICTO BH-
PYCHOTO IHIE(ATHTA € PE3KO BRIPAKCHHON PEaKiMeH pasHbix
MONYJISUMA KACTOK MHK. SIepHas IKCHPecCHs ONyXOAeBbiX
smapkepos i Ki-67 HHTepNpeTHPOBaHa KAK JOXHOMOA0KN-
TEAbHAA B CBA3H C aHTHICHHBIM H3MCHEHHCM AACD, MOPAXEeH-
HbiX JC-BupycoMm.

Obcyxaenune

TNepexpecTHas peakTHBHOCTE B MMMYHOTHCTOXHMHH —
XOPOIIO H3BECTHOE SBJACHHE C BAXHBIMM MTOCACACTBHAMM
I8 MATONOrOB NPEACTARASET CODOH BAXHBLIN NOTEHIHATb-
HBH HCTOYHHMK AmMarHocTyeckux omubok. [Nepexpecrroe
OKpPAlIMBAHHE NPOHCXOINT H3-3a CBAILBAHNA AHTHTE/ C aHa-
JIOTHYHBIMH NENTHIHHMH MOC/ICI0BATEABHOCTAMH B DeaKax,
OTJIHYHBIX OT HMMYHOTeHa [8]. [Tpu HexoTOphLIX abcTosTeNb-
CTBaX TAKOH (DCHOMEH MOXET HCIIOAB30BATLCH B AHATHOCTH-
YECKHX ILEAAX, HANPHUMED, LNTOIUIA3MaTHIeCKas IKCnpec-
cust WT'1 npu cocyamersix nopaxenusx [9]. M. Jaconi 1 co-
abt. [ 10] obHapyxinH nepeKpecTHYIO peakinio asTaTena 1d T
B TEPMHHOKICTOMHBIX ONYX0JaX. B cayuasx raatnHH3Hpyo-
e TpabexyaspHOI ONYXOIIH HINTOBMIHOM Xeie3hl IKCnpec-
cug Ki-67 nprobperaer MeMOpaHHYIO JOKATH3AMKIO, YTO [10-
moraeT B AndhepeHIHATLHON AHATHOCTHKE C MamMUISPHEI-
MH KapiuHHOMaMH HIHTOBHIHOM Xeneanl [9]. dpyras onyxons,
KOTopas, Kak ObUIO ONHCAHO, ACMOHCTPHPYET MeMOpaHHOe
(M HMTONAA3MATHYECKOE) OKPAIIHBAHHE (CM. BBILLIE W HIKE)
Ha Ki-67 B omaMuse OT paka Nerkux, — 370 CKIepO3HpYoias
remanruoma aerkux [11, 12].

[MpoucxoxicHie MEMOPaHHOTO OKPAIIHBAHS AHTHTEIOM
Ki-67 ocraercs neacusim. M. Hirokawa u coasr.. E. Leonardo
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H COABT. CYHTAIOT, YTO TAKOE BHPAXEHHOE U cneunpHueckoe
JUIA OTIPSACACHHBIX HO30JOIMYCCKUX SAMHNII MeMBpaHHoe
oxpainusanne Ki-67 He apnsercs apTHOHIHATLHEIM H MOXKET
ORITH 0OBACHEHO (DEHOMEHOM NIEPEKPECTHON PeakTHBHOCTH |9,
11, 13]. D. Faratian u coast. | 14] npeanoioxwm, 4To Taxoe
okpatunsanne Ki-67 Moxer OuITh 0OVCIORIEHO (DYHKIHOHATH-
HOH TPAHCJIOKANKEH AHTHICHA WIH €10 YacTH.

B npeacrapaensom Habmonedun [MTMJl 8 rnatbHBX
KJIETKaxX HabAoaaioCch BHMPAXCHHOE SIEPHOE OKPAlIHBAHWE
Ki-67, p53, NF, IDHIr132h u Vim. Ipu ToM 41O snepHoe
OKPAUIHBAHME HE SBAACTCA XAPAKTCPHBIM LIS TAKMX aHTH-
Ten, kaxk IDHIr132h, NF u Vim. Taxxe caeayer HOI4epKHyTh,
YTO NPOLEHT NO3HTHBHLIX K1eToK K Ki-67 # p33 MoxeT ObiTh
JNOBOABHO BRICOKHM, OCODCHHO €C/IH FOBOPHTL O 3HAYCHMAX
npu HedipooHKonornyeckux 3abonepanusx. Mpu [MTMI] sxc-
nipeccusi Ki-67 u p33 moxeTt ObiTs O0HapyXeHa B KIeTKax, no-
paxeHHBIX Bupycom [ 15]. B cratee K.S. Santa Cruz u coasr. [4]
omuchisaioT npu [MMJ1 aaepuyio axenpeccHio pS3 B npuayi-
JIMBBIX TTHANBHEIX KJeTKaX.

S. Saribas u coasr. | 16] onucany B3aumoneicTamne Sm
1-Ag ¢ p53, BaXHBIM OEAKOM-CYTIPECCOPOM ONMYXOIH, Ha KO-
TOpbIif oObuHO HaueneHs LT-Ag noanMoMaBupyca H paziny-
HbIE IPYTHE BUPYCHBIC OHKOTEHHbIE BEKH. DTH NPOTEOMHEIE
JIAHHBIC TAKAE NoKaswBaoT, 4To Kak JCV LT-Ag, tak u JCV
Sm t-Ag B3aHMOACHCTBYIOT C ODIHMMH DeIKaMH-XO32eBaMH,
KOTOPbIE SABIAIOTCA YACTHIO AKTHH-MMO3HHOBOH CETH, pHdO-
comubiMi/PHK -ceasniBaronnivu GeakaMm # APYTHME HHIN-
piayanbHbiMi Genkamu. Takusm o6pasom, 6ea0K p33 Baanmo-
JEHCTBYET € MaTLiM M DostbimM aHTHreHaMu (Sm t-Ag i LT-
Ag) JC-supyca [17—20].

Caeayer ynoMsiHyTh, 9TO ONMCAHO B3aUMOASHCTBHE
anTHreHoB JC-BUpYCa ¢ WIMPOKUM CIEKTPOM MOIEKYI,
PEIYAMPYIOHINX KISTOMHLIH LMK, ¢ 9€M CBA3LBAKT OHKO-
reHHbiH moTeHunan JC-gupyca B POACTBEHHOIO eMy TIONH-
omasupyca SV40 [16]. Ham xe yaanocs HailT# B AHTEpaTYpe
ONMCaAHME MEXAHHU3MOB, 00yCcaoBANBaOmKX 3Kcnpeccuio Ki-
67 B NPHYYUTHBLIX ACTPOLIMTAX, XOTH ONMMCAHL CTVYAH Nepe-
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Puc. 3. Mopdosoruueckas kapruna NMMA.

@ — KPYITHbIE NPHYYUTHBEIE ZCTPOLHTEL, MAKpodary; § — oIHIOASHAPOTIHOUHTSI C «TAKOBEIMHs SAPAMH, B FACTH W3 KOTOPHIX CBETABE BHY-
TpuAnepHnie BnOYeHuA, X400; 8 — CD68; r — GFAP: 1 — NF; ¢ — Vim; & — Ki-67; 3 — p33; a, © — oKpacKa réMaToORCIIIHHOM H 303HHOM,
a,B—3 — x200.

Fig. 3. Morphological picture of PML.

a — pathological focus with large bizarre astrooytes, macrophages, x200; b — oligodendrogliocyies with «lacquers nuclei, some of which have
light intranuclear inclusions; ¢ — CD#68; d — GFAP: e — NF: f — Vim: g — Ki-67; h — p33: a. b — H&E, c—h — immunohistochemical reac-
tion; a, c—h *x200, b — x400.
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KPCCTHON PEAKIINH MEAULY AHTHTEANMI K PALTHEHEM HITAMMAM
nipycon |21, 22|, Heasan nekmounTs, Y10 CBEPXIKCIPeceHl
Ki-67 8 otare [TMJ] 06uACHACTCR CXOKHM MEXAHIIMOM € IKC-
npecench pS3.

Taxum oGpazoM, KACTEH ¢ MOPDOAOTHHECKIMI TIPHIHAKS-
MH BHPYCHOO NOPAKEHUA 1§ CTYHAE AKTHRHOIO TCUCHIs 11pa-
HECC MOTYT AABATH JIOKHONONOKHTCALHOC SLICPHOE OKPALITH -
sanue npi UNX-uceacaonanmn,

Creayer noA4EPKHYTH CUIE I 10, HTO B ANTEPATYPE A0H-
MBHL BOIPOC OCALLICH HEAOCTATONHO, 1 TEM BONEE MILTO JaHO
OOBACHEHNE ITOMY (heHOMENY, KOTOPLIH MOKET Kpaithe 3a-
TPYAMNTE ANArHOCTHYCCKHIT NPOICCE, OCOBEHHO TPH MATOM
ooBeMe GHONCHN.

3akaovenme

TTMJT — 370 NOAOCTPOE ACMHCAHHHINPYIOCE OpaXe-
HHE TOIORHOTO MOJFA, BRIBAHHOE WHMIMPORaHIEM OINro-
JACHAPOLHTOR W ACTPOUMTOR ANTHYCCKHM Bupycom JC.

IHCTONOMMYECKOT HCCACAOBAHNE 1 MEKPOCKONNYCCKAR
OUCHK M3MEHEHHH TOAOBHOIO MO LIS NOCTHHOBKMN Atar-
Ho3a [TMJ] saaniorcs npHOPHTCTHLIMIL, 3TO 00YCIOBACHO
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Hepa3puBaionmiicsi 9aCTHYHbIN My3bIPHBII 32HOC B CJIHTHOIH
JHXOPHAJIBLHOM IIAlIEHTEe C HOPMAJIbHBIM Pa3BHTHEM BTOPOTO O./IM3HENa

© W.B. BAPMUHOBA', 1.H. BOAOLWYK’, M.A. HEHHEBA', T.C. KOBAAEHKO', A.A. AKCEHOBA',
B.B. CTPEAbHWKOB?, E.b. KY3HELIOBA?, T.C. BECKOPOBAMHAR®

TEY3 MO «Mocxoscsuit obaacTHon HUM axywepcisa # riHexoaoris, Mockosckas obaacts, Pocous;
*DIBHY « MeAKKO-TEHETHYECKNR HAYUHBIR UEHTD MM, akas. H.I. boukosas, Mocxsa, Pocous

PE3IOME

OnNnCano HaBADAEHUE AMXOPHAALHOR ABOFHM CO CAMTHOM TIASLENTON, DAHA HaCTb KOTOPOR NPEACTABAEHA TKaHbI) YaCTHUHHONO
Ny3spHOro 3axoca (HT13), sTopan — naaueHToi OOBIMHOTO CTPOEHNS C HOPMAABHBIM Pa3BuTHEeM BTOPOTo Bansseua. Poau npo-
M30WAK HA CPOXE 38 HEA KUBOA 3A0POBOH ABBOMKOR MACcCo 3250 r. EAnHbIA NAGUEHTIPHER AMCK COCTORA M3 ABYX CAMBIIMXCR
NAGUEHT C YETKOR rpanuuei mexay Hiavn. MNAauenTa XUBOPOXASHHOM ABBOUKM MMEA3 HOPMAABHOE CTPOEHWE, BTOPAas 4acTb
AMCKE NpeacTasaena TkaHbio Y3 © THIRaHTOXMAMK BOPCHMHAMI TPAYYAAMBOR (DOPMBI, HEKOTOPLIE H3 HUX € LEHTPAALHEMM NOAD-
CTRMI C OTCYTCTBIEM COCYAOS B BOPCHHAX ¥ (HMOPO3OM CTPOME, HMIKOR NPOAMEPaTHBHOM SKTHBHOCTLIO BOPCHHYATOIO TPO-
HOBAICT, C pesKum CyAEHHEM MEXBOPTIHYATOND NPOCTPAHCTBA. TEHETHYECKOE MCCALA0BaHME GLIAD NPOBEASHO HA MATEPHAAE
napagmHossix DAOKOE W3 ABYX HYaCTeR NAALEHTAPHOTO AMCKA, COAEPXAMIMX TKaHb BOPCMHYITOTD XOPHOHE, M KPOBKM POAHTEAEH.
Mpyu cpasumTessHoMm asaanse AHK, BHACAEHHOTO 13 napadwHosoro Gaoka YT 3, ¢ AHK poanteaei yCTaHOBASHO Haauune Anas-
APHHECKOR AMCNIEPMHON TPHOAOKAMM. B NAuesTe KMBOA AGBONKN NATONOTHMIM XPOMOCOM HE BHSIBACHD. AAR NY3BPHOTO 3aHOCA
B CAYHAE MHOTONMADAHOM DEPEMEHHOCTH XaPaKTEPHD yBEAWYEHIE 00bEMA NOPAXEHHOM NAILEHTH N0 CPABHEHMID € HOPMAALHOMR
nAauenTodR Danaseua. B nawesm nabruoaernm Hawyue 8 naauesnte ¢ HIN3 NpU3HAKoB, XaPaKkTePHBIX AAS MASLEHT C aHTEHATaAb-
HO#A MbeAss) NA0aa, (hmbpo3a CTPOossl BOPCHH C COXPAHEHWEM OTAEABHBIX sLIMCTERH:, HU3KOR NPOAMEPaTHBHOR aKTHBHOCTH
TPooDAICT NO3BOARET FOBOPHTL 0 perpecce YI3.

Karouessie cA0Ba: SacTiyHlii NY3LIPHBIT 3aHOC, AHAHADHYECKAR AMCTIEPMHAR TDUNACHAMA, AMXOPHAALHAR ABOTHR,
TaTOMOPPOAGTHYECKDE HCCACAOBIHHE NAILIEHTS,
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Twin gestation with regressive partial hydatidiform mole and coexisting live fetus

© LV. BARINOVA', LN. VOLOSHCHUK', M.A. CHECHNEVA', T.S. KOVALENKQ', A.A. AKSYONOVA',
V.V. STRELNIKOV?, E.B. KUZNETSOVA?, T.S. BESKOROVAYNAYA®

'Moscow Regional Research Institute of Obstetrics and Gynecology, Moscow Region, Russia;
‘Scientific Research Centre for Medical Genetics, Moscow, Russia

ABSTRACT

The case of dichorionic twin pregnancy is described, with a fused placenta, one part of which is represented by a tissue of partial
hydatidiform male (PHM) with signs of regression, the second part is a placenta of a common structure with a normal development
of the second twin. The delivery took place at the term of 38 weeks with a live healthy girl weighing 3250 g. A single placental
disc consisted of two fused placentas with a clear boundary between them. The placenta of a live-born girl was mature, with focal
chorangiosis, the second part of the disc was represented by the PHM tissue with avascular giant bizarre villi, some of them with
central cisterns, with stromal fibrosis, low proliferative activity of the villous trophoblast and a significant narrowing of the inter-
villous space. A genetic study was carried out on the material of paraffin blocks from two parts of the placental disc containing
the tissue of the villous chorion, and the blood of the parents. Comparative analysis of DNA isolated from the paraffin block
of PHM with the DNA of the parents revealed the presence of diandric dispermic triploidy. No chromosomal pathology was found
in the placenta of a living girl. For hydatidiform mole in the case of multiple pregnancy, an increase in the volume of the affected
placenta is characteristic compared to the normal placenta of the twin. In our observation, the presence in the placenta with PHM
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signs characteristic of placentas with antenatal fetal death, stromal fibrosis of the villi and low proliferative activity of the tropho-

blast suggests a regression of PHM.

Keywords: partial hydatidiform mole, diandric dispermic triploidy, dichorionic twins, placental pathology.
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Yactuunbiit ny3eipHsiii 3anoc (YI13) — sapuansT recra-
LHHOHHO#H TpohobracTHyecKoi GONe3HH, KOTOPbIi XapakTre-
PHU3YETCs COYETAHUEM TKAHU IUIALIEHTHI HOPMAJIBHOTO CTpoe-
HUS M THFAHTCKNX BOPCHH. T1aToNOrHYecKn n3MeHeHHBIC BOp-
CHHBI HENPAaBHIBLHOI (hOpMBbI ¢ (HeCTOHYATBIMM OYEPTAHUSIMH,
YMEpeHHOMH, 00BIMHO 0YaroBoit npoaudepalmeil BOpCHHYATO-
1o uuToTpohobiacta, BoIpaXeHHBIM OTEKOM CTPOMBI, HEPEIKO
¢ hopMHUPOBAHHEM TTY3BIPLKOBHAHBIX BOpcHH [1]. Bosibmmu-
ctBO cayyaen UI3 obyciosineHo TpUILIOHIHEH — HAIHIHEM
TpoitHOrO Habopa XPOMOCOM, NPUYEM TPETHH, JIOTIONIHHTE b~
HbIIT HAbOp, MMEeT OTLIOBCKOE NnpoucxoxaeHue. OCHOBHOM Me-
XaHu3M (OPMHPOBAHHA TAKOH NAaTOIOTHH — OIIONOTBOPEHME
AHLEKIETKH JABYMSI CIIEPMATO30MIAMH (M CIIEPMHOE OIUION0T-
BOPEHME), YTO MPHUBOAMT K 00Pa30BAHMIO OPraHU3Ma C JABYMs
HabOpaMH OTIIOBCKMX M OJHUM HAaDOPOM MATEPHHCKHMX XpO-
MOCOM (IHaHAPHYECKH-MOHOTMHHUYECKasi TPUILTOMIM) [2, 3].
B GonbiumHeTse cayuaes (70% u 6onee) KapuOTHIT 3apo/biila
69, XXY, pexe — 69, XXX u peako — 69, XYY [1]. Paspurne
YT13 ceaszano ¢ npeobiataHieM OTLHOBCKHX XpOMOCOM. Bapu-
AHT TPUILIOHIAMHM C rpeodiaiaHueM MaTepPHHCKHX XPOMOCOM
(AMrMHUYECKasi MOHOAHAPHYECKAA TPUIUIOWIMS), 00YCI0B-
JICHHBIH Yallle BCEro HapyueHueM Meio3a, HanpoOTHB, Xapak-
TepU3yeTCs TMIOTUIa3Hel TUIALEHTHI, PHU HEM He Habonaer-
Csl KUCTO3HOM TpaHchopmaluy BOpcuH [4].

BOJBIIMHCTBO 3apoAbIIeH C TPHUIUIOWAHEH 2IUMHHHPY-
I0TCsl NpeuMylecTBeHHO B | TpuMecTpe BepeMeHHOCTH, va-
ctuyHO — B Havane 11 [3, 5). TIpu COHTaHHBIX a60PTAX TPH-
onaus Berpevaercs B 8—10% cayuaes [6, 7). B 1 tpume-
crpe YTI3 auarHocTupyercs KpaitHe peiko.

Juddeperumanshbiit anartos Y13 npoBomsT ¢ NoIHBIM
ny3sipHbiM 3aHocoM (TT113), ruaponuyeckum aboproM, MeseH-
XUMATBHOMU IHCTUIA3HEH TUIALIEHTHI, M3MCHEHHSIMHU TUTALIEHTHI
NPU XPOMOCOMHBIX abeppaumsx [1, 8]. Hanbonee BaxHa npa-
BHJIbHasl M cBoeBpeMeHHast imarnoctuka [1113 B cBsizu ¢ Bbico-
KHM PUCKOM Pa3BHTHSA OCJIOKHEHHIH OEpEMEHHOCTH 1PH JaH-
HOM 3a00J1eBaHUH, B NIEPBYIO OYEPEiLh NepCHCTHPYIOLICH Tpodho-
onactuyeckoii bonesuu (IMTH). Puck ITTH npu YTI3, cornacHo
nanubivM BO3, cocrasnsier 0,5—5%, 4TO CyIIECTBEHHO HHXE,
yeM npu 1113 [1]. B HeKOTOPBIX NMPOCTIEKTHBHBLIX HCCJIEA0BA-
HusX, BKmoyasiux ot 20 1o 154 cayyaes YUI13, He BuisiBIEHO
Hu oxHoro cayuas [1TB [2, 9, 10]. B To xe Bpemsi B psze ny-
Ommkanmii ¢ onucanreM coderanusi Y13 ¢ xu3HecnocobHbiM

Archive of Patology 2022, vol. 84, no 2

TJ1040M OTMeueHO passuTue y naumeHToK [1TH, B Tom uncne
¢ Meractasamu BJaerkux [ 11, 12]. Y. Wang u coasr. [13], cymmn-
py# JIAHHbBIC JIMTEPATYPbI U COOCTBEHHBIE PE3YJIbTATh, YCTAHO-
suiu passutie [TTB y S u3 11 naumenTok ¢ coueranuem YI13
C KHM3HECNocoOHbIM mnoaoM, npuuem Hanuyue ITTH He kop-
PETHPOBAJIO C JUTHTETBHOCTBIO HEPEMEHHOCTH.

Bosibiime cI0XHOCTH B IMArHOCTHKE MY3LIPHOTO 3aHO-
ca BO3HHMKAIOT MTPH MHOTOTUIONHO#H BEPEMEHHOCTH C HAIMYU-
€M O/IHOTO KMBOTO IUI0/1a M ABYX TUTALICHT, HMEIOIIHX 06bIY-
HOE CTPOCHHE H KMCTO3HO-H3MeHeHHoe. [To1o6Hoe coueranme
Hepenko pacueHuBailoT Kak YI13. OnHako npu KoppekTHOM
VABTPa3BYKOBOM, MOP(ONOTHYECKOM, INEHETHYECKOM HCce-
JIOBaHMH vaue Beero auarHoctupyercs I3, JdokymenTtupo-
paHHbie HabmoaeHus YI13 npu aMXOPHANLHBIX IBOHHAX HE-
mMHoroumcnennst [11, 12, 14].

IMpusomaum Habmionenue YUI3 npu auxopuansHoi 1B0OH-
HE C HEOOBIYHBIM TEYEHHEM — YACTHYHBIM PErPecCcoM KHCTO3-
HOM IUIALICHTBI.

Mauuentka C., 32 roaa, 1-st GepeMeHHOCTH 4 rona Hasan
3aKOHYWIACH POXIEHUEM XKUBOTO IOHOIIEHHOTO pebeHKa (Ke-
CapeBo CEYEHME B CBSI3M C BLIpaXeHHOM Muonueit). Hacrosias
OepeMeHHOCTD 2-51, camornpousBoabHast. [1pu Y3HU Ha cpoke
6 Hel IMarHOCTHPOBAHA IMXOPHATTBHAS IBOHHS ¢ aHAMOPHO-
HUe# sroporo miona. B 12 Hen 6epeMeHHOCTH YABTPa3ByKO-
Basi KAPTHMHA COOTBETCTBOBA/IA OIHOIUIOAHOMH HepeMeHHOCTH
C HOPMaJIbHOM CTPYKTYPO#H Xopuona. Ha cpoke bepemeHHo-
cti 17 Hea npu Y3HU 1narHocTHPOBAHO HH3KOE PACIIOIOXECHHE
TUIALIEHTHI € YTOJIILIEHHEM €€ 110 JieBoMY pebpy /10 4 CM ¢ MHO-
KECTBEHHBIMH aHIXOTEHHBIMH MEIKOKHCTO3HBIMM BKIIOYE-
HUAMH 63 KpOBOTOKA.

IMpn Y3U 8 MOHUUAT B 19—20 Hen 6epeMEHHOCTH yilb-
Tpa3ByKoBasi KapTHHa Haubonee coorsercroBaia UI13 (aud-
(hepeHUMATBHBIN IHATHO3 C ME3EHXMMALHOM JUCIUIA3HEH 1U1a-
1eHThl). KHCTBI B SIMUHUKE HE BBISBICHDI.

bepemennasi koncynsTHposana B LlenTpe tpodobractu-
yeckoi donesuu ®I'BY «HMMUIL oxkonornu um. H.H. Bio-
xuHa» Munsnpasa Poccun, Gbu1a noaTsepxkiaeHa yiabTpasByKo-
Bas kaptuHa YI13 ¢ HeobxoaumocTbio audrhepeHHanbHOro
JIHarHO3a C ME3EHXUMAIbHOM JMCIUIA3Mei TUIALIEHTBI, a TaK-
Xe BU3YATH3MPOBaHbl OCTATKH HEMOJIHOCTBIO pe30pbHpoBaH-
HOTI'O IUIOJIHOTO siiua nocsie rubesu 2-ro sMOpHoHa U3 JIBO-
HM Ha paHHEM cpoKe GepeMeHHOCTH.
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YpoBeHb XOPHOHHYECKOTO TOHAJOTPONMHA HA BCEM ITPO-
TSOKEHUM GepeMEHHOCTH He TpeBbiinai ped)epeHCHbIX 3Ha4Ye-
HMit, oaHako nocie 20-it Henenn GepeMeHHOCTH OTMEYEHO
cHUXeHue rnokasaressi ¢ 46 339 o 28 987 ME/mi Ha 24-ii He-
nene. [Mokasarenb NaaUEHTAPHOrO JAKTOreHa OblT YMEPEHHO
nosbieH Ha cpoke 20 Hea — 6,06 Mr/n ¢ panbHeHIIHM MOHK-
KEHHUEM J10 HOPMBbI.

Knnnuueckn 6epeMeHHOCTb MPOTEKaia ¢ yrpo3o0ii npe-
KJIEBPEMEHHBIX POUOB B 22 1 32 Hea, NPOBOAMIOCH CTAIIMO-
HapHoe eyeHue. KpoBsSHUCTBIX BbIICTCHNI U3 TTOJIOBBIX ITyTel
B TeyeHue DepeMeHHOCTH He oT™Meuatock. Ha cpoke 38 Hen po-
JIOpaspenieHa B IJIaHOBOM TOPSIZIKE IyTeM Kecapesa CeveHHs!
B CBSI3M C MCTOHYeHHEM pyOua Ha matke. M3BieueHa xupas
3noposas aeBouka maccoi 3250 r, poctom 49 cm. Ouerka co-
CTOSTHMS 110 Kane Anrap Ha |-i Mmunyte 8 dayuios, Ha S-it Mu-
Hyre 9 6anos. [Nociaeponosoit nepuon nporexkan 6e3 ocaox-
HeHMii. Ha 5-e cyTKM maumeHTKa BMecTe ¢ pebGeHKOM BhITTHCA-
Ha JIoMOit. PebeHOK pacTeT ¥ pasBuBaeTcst COIJIACHO BO3PAcTy.

B nocaeponosom nepuone yposerb XI' Ha 1-e cyTku co-
crapisier 7055 ME/mi, Ha 4-¢ cytku — 714 ME/mn, uepes
1 mec — 2,0 ME/mn.

P('J_\';l bmamat uccredoeanus nocaeda

IMnauenTa pasmepom 21 % 17x%2,5 em, maccoit 335 1. INpu ma-
KPOCKOIMYECKOM MCCICIOBAHUY IPHMEPHO 1BE TPETH IMCKa
0OBITHOTO BMA, OJTHA TPETH MJIOTHAS, Cepo-xeaTas (puc. 1, a,
0). Mexuy nByMsi YaCTSIMH MMEJIACh YeTKAs IPaHiiia ¢ OCTaTKa-
My obosouek. EqnHCTBEHHAS MYNOBHHA UTHHON 36 OM, anaMe-
TPOM | cM pacnonoxeHa B 6onbluei yacTu raauesTa. Ha pas-
pese BOIbIIAs YAaCTh MNAALEHTH OOBIMHOTO CTPOCHHS, YMEPCHHO
MOJHOKPOBHA; B MEHbIUIEH YACTH IUIALICHTH TKAHL DeaecoBa-
Tas, MJIOTHAs, C YMEPEHHBIM YHCJIOM KHCT PA3HOIO AHAMETPA.
Mo Kpato AMCKa ONpeesIsSieTCs KeJTOBATIH CIOMCTHIN Y4acToOK
KIMHOBHAHOMH (hopmel (puc.1, B, 1).

[Tp1 MMKPOCKONMYECKOM HCCIICI0BAHNH TUTALICHTA KHBOM
NEBOYKH Ha DOJIbLIEM MTPOTSIKEHHH C XOPAHTHO30M, YBEIHYCH-
HBIM YHCJIOM CHHLIMTHATBHBIX Y3JI0B, YHACTKAMH HOPMATLHOMN
3PEJIOCTH € TIOIHOKPOBHBIMM COCYIaMH M YUACTKAMH C THIIO-
BacKyJisipusaumneit u Gubpo3om crpomMbl BOpcHH (pHrc. 2, a—B).
Okenpecens Ki-67 u pS7 coorsercroBaia Hopme (puc. 2, r—e).

Menbiuas 4acTb IUIaUeHTAPHOIO JIHCKA C HIHPOKHM CJI0-
eM cybxopuanbHoro (uOpMHOKAA, MCTOHYSHHOMN AHILEHHON

r/d

Puc. 1. CaurtHas AUXOpPHaAbHAR AMAMHHOTHYECKAs NAALEHTA C YaCTUYHbIM I'ly3blpr|M 3aHOCOM.

a — NJI0/10Bast MOBEPXHOCTH € IMHCTBEHHON MyNMOBUHOMN M OCTATKAMM TUTOAHBIX 000I04EK Ha PaHMLC ABYX TUIALIEHT] 6— MAarcpMHCKas no-
BEPXHOCTD C YETKOH rpaHHIei MEXIY IUIALEHTAMM; B, I' — BHJL Ha paspese: TUIAlCHTA € YACTHYHBIM ITY3bIPHAIM 3aHOCOM € OTICTLHBEMH KHCTA-
MH H HIHPOKHM CJIOEM (I)HGDMHON}IZ B KPaesoii 30He, IUIalleHTa XHBOH 1eBOYKH C YMEPEHHBIM MOJIHOKPOBHECM TAPCHXHMBI.

Fig. 1. Fused dichorionic diamniotic placenta with partial hydatidiform mole.

a — fetal surface with a single umbilical cord and remnants of membranes at the border of two placentas; b — maternal surface with a clear boundary
between the placentas; ¢, d — on the section: placenta with partial hydatidiform mole with separate cysts and a wide layer of fibrinoid in the mar-
ginal zone, the placenta of a living girl with moderate plethora of the parenchyma.
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Prc. 2. MHKPOCKONHYECKOE CTPOEHNE NAALICHTBI KMBOH ACBOMKH,

A — IPENDE BOPCHHEATOE TEPEBO € TOTHOKPORHIMME COCYIAMN M YMEPEH LM VIRTITICHIEM YHCAR CHIITHATLHMX Yuon, *200; 6 — obump-
HBle O4arn Xopuanno, X400, 8 — skenpeccin CD34 5 kamwuspax sopein npy xopanrmose, 400, r — axcnpeconn Kib7 n sierens sop-
curaaToro ypodobaacta, *400, a — axcapecens pS7 n kieTkax sopaiaToro Tpodotmmcra, x400; e— sxcnpeccun pS7 a Kierkax snesop-
CUIMATOTO TPOPORINCT I KISTOYHOM OCTPONKE (RHYTPCHHIH nosmEasii KouTpors), X200, 4, 6 — OKPACKS FEMATOKCHANMOM M 203HOM,
B—€ — HMMYHOTHCTOXHMINCCKAR PEAKITH

Fig. 2, Microscopic structure of the placenta of a living girl.

#— mature villous tree with congested vessels and a moderate increase in the number of syncytial knots, % 200; b — extensive foci of chorungiosis,
*400; ¢ — CD34 expression in villus capillanies in chorangiosis, x400; d — Ki67 expression in villous trophoblast cells, x400; ¢ — p57 expression
in villous trophoblast cells; ['— p57 expression in extravillous trophoblast of cell island, *200. 4, b — H&E: ¢ — immunohistochemical reaction,

COCYAOB XOPHATLHON IACTHHKON, GeccocyaueTsivi Gulpoas-  Ha GO/bLILEM MTPOTHKEHMN OMHOCAOMLI, MECTAMM CO CKOMAE-
PORIHHBIME BOPCHHAMMN DAIHONO JIAMCTPA, NPCHMYILCCTBCHHO  HHCM ARCTPOGIHECKN HAMEHEeHHEIX saep (puc. 3, a, 6).

CHIAHTCKMMI, OTACABHBIC 3 HIX C OMATORKM OTEKOM K 06pas0- [TPH HMMYBOIHCTOXHMHYMECKOM MCCACTOBAHMH B TUIAIICH-
BAHHBIMH LCHTPUTHHEIMK TOIocTAM. Xopmutbasiit snwrennft e ¢ 9113 onpeaensiores HeGonnume ounry Ki-67-noaummmusmx
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Ki67

r)d

Prc. 3. MUKPOCKOTTMMECKOE CTPOCHHE NAJLEHTI C TPHIAOHAKER.

2 — CoNCTANME BECCOCYIMCTHX MIIIHTCKHX BOPCHHN NPHUYAMBOR (POPMLE I MEAKHX ROPCHH € YMEPEHHMM (DHEPOIOM CTPOMEL, MCRIOPCIH-
HATOC (POCTPRHCTRO PEIKO CYREHO, X 25; 0 — rpasnini AnyX naaneny, X 25; 5 — IKCpeccin pS7 5 HEMHOTONCACHITIX KICTRAX BOPCHHYIITO-
0 o TPOdoBANCTE i CTPOMM (TPEACTANICHN QPArMEHTH BYX THIRHTCKEX BOpCHE). *400; r — sxctpeccinn Ki-67 n xaerkax sopeuitiarorn
wierorpopobinacra, X200, a, 6 — OKPACK FEMATOKCIUTIHOM I S0THHOM, 1, I — HMMYHOTHCTOXHMHYSCKAN PEAKIIMN.

Fig. 3. Microscopic structure of the triploid placenta.

a — a combination of avascular giant bizarre and small villi with moderate stromal fibrosis, the intervillous space is narmow, *25; b — the border
of two placentas, x25; ¢ — pS57 expression in a few cells of villous cytotrophoblast and stroma (fragments of two giant villi are shown), x400; d —
Kif7 expression in villous trophoblast cells, 2400, a, b — H&E, ¢, d — immunohistochemical reaction.

AICD B MTCANN BOPOHH, IKCIipecenst P37 Habmomutacs B ne-
MUHOTOMMCASHIEIX KICTKAX KK BOPCHHUaTOro tpodobinacry,
TaK u crpomu (puc. 3, u, 1).

IMeHETHHECKOE HCCACIOBAHNE MPOBCACHO HA MATEPHAIC
napadmHoBLX GIOKOB ) ABYX YACTE IWIALCHTAPHOTO AMC-
K, COACPAAULIMX TKAHB BOPCHHUATONO XOPHOHIL, W KPOBH PO~
mrenci.

TMposeiena KomecTee A (TIDOPECTICHTHAR MYILTHIO-
xycuasn [MLP (Amel, D135258, D135634, D135742, D18SS535,
DI18S386, DISS391, D21S11. D21S1411, IFNAR) ¢ nocacay-
KOULHM (DPArMEHTHLIM AHATHIOM HE TEHETHYCCKOM aHANH3A-
Tope ABI 3500,

IMpy cpasumrensiom asanmse IHK, snuenesinol ws na-
PAdUHOBOIO GAOKA HATONOIMIECKH HIMEHCHHON TUIRIEHTHE,
¢ JIHK pojurenefi yCTAHOWICHO HAAMMHE AWTLIOWIHONO Hi-
BOpa MAPKEPOR OTUOBCKOTD (IPOHCXOAICHHN W TATLIONIHOTO
HADOPA MAPKCPOB MATCPHHCKOIO MPOHCXOAIUCHUSA, 4T0 COOT-
BETCTEYET ARAHAPHYCCKOR JINCIIEPMHON TPHITIOHINN (JacTHy-
HOMY Y3BIPHOMY 3asocy). B naaueirre XHpoi AeBOMKH naro-
JIOTHH XPOMOCOM HE BRSIBICHO,

48

Npeacrannennoe natmonerne aemonctpupyer 4I3
€ NOATBEPANCHHON TEHETHYCCKHM BHATHIOM JIHAHAPHICCKON
TPHILIOWIACH NPH MHOTOIUIONHON BEPEMEHHOCTH ¢ HOPMUIL-
HBIM PAIBHTHEM BTOPONO TUIOAHOTO AL I POXACHHEM XHBOH
JNOHOWICHHON ACBOMKMN,

OCOGEHHOCTHIO HADIIOACHHS SRINCTCH HILIHYHE perpec-
ca cTpyKrypHbiX ocobernoctelt Y3, [iia nysuphoro sanoca
B CAYMAC MHOTOIIOAHON GEPEMEHHOCTH XAPUKTEPHO YBEIHYC-
HHE 00beMa NOPAXCHHON MIAUCHTI 110 CPANHEHHIO C HOPMAUTh-
HO# muanesTol Gwawena | 15—17]. B anreparype Mbl BeTpe-
THIIH ML OAHO HAGMIOACHHE HacTHYHOR perpeceunn TTT13
npy GMIHENOBOH DEPEMCHHOCTH KHBRIM TUIONOM, ITPH KOTO-
POl OTMCHCHO YMCHBIUICHHE 0GBEME NOPAXEHHON IInueHTL
W CHHACHHE YPOBHS XOPHOHHYCCKOIO ToHmoTponia | 18].

CXOMHME NO MEXAHIIMY PATHHTI WIMEHEHWA B IIALCHTE
MOTYT HaOTIOAATHCH TIPH CHHAPOME «HCHEIIOMEN0 GunIHeas
(vanishing twin syndrome), Koran npi rubean oo uin He-
CROMBKHX SMOPHOHOB PAlBMTHE ocTasiuerocs Gumaneua npo-
JODKRCTCA, @ TXaHb normbmero (normbumnx) sMOpHOHOE Ha-
CTHYHO WA NOTHOCTHIO HevesaeT. Takol denomen natmona-

Apxna naroaor 2022, 1om B4, Nv2
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CTCS HA PAHHKUX CPOKAX TP ABYIIQEHON BepementocTy B 36%
HaGmaeHIH, A npK OEPEMEHHOCTI C TPEMST 1t BOJICE NAOAHBIMK
situami — b mososHe cavaaes | 19). OCHOBHOR MEXaHM3M «HC-
HEIAOUIETO MA0KAs — Pe3OPOIA JAPOILILIA, YTO XAPAKTEPHO
st | rpuMectpa i peaxo Hatunomaerest nocie |2 vea Gepemen-
HOCTI. BOOMOAKHO THKKS (DOPMHPORAHIE TTYCTOTO MIOIHOND st -
. ConpemMeH B BOIMOKHOCTH YIBTPAIBYKOBOIO METOMN N0~
IBOMAIOT YETKO AOKYMCHTHPOBATE AAHHBIC HIMCHCHMUA TIPH TIHA-
TEABHOM HCCHCAOBAINS BEPEMEHHOCTH HA PAHHIX CPOKAX.

Yaursisas, 410 GOanwas 4acth sapoasiinel ¢ Tprmio-
WIHBIM KAPHOTHIOM THOHET HY PAHHMX CPOKAX, PAIBHTHE
NOA0OHBIX HIMCHCHITH TIPI MHOTOIUIONHON BepeMeHHoCTH
¢ Y3 nocrarouno pepoatio, CMeprs N0 ¢ TPHIACILIICH
NPH AUXOPHAIBHON OAMIHCHOBON DepeMEHHOCTH ¢ CoXpaHe-
HHEM AHIHECTOCOGHOCTH BIINELE ¢ HOPMILILHEM KApiHo-
THIIOM ONHCAHA PAAOM ABTOPOB MPH CPOKE BEPEMEHHOCTH
1220 nen |20, 21).

Mophanoreckne HaMeHEHHA B TUIALEHTE TPH CHHIPO-
MC sHCHCIRIOIICTO OanaHenas NPCACTANICHK B CAHHMMHLIX
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PE3IOME

FucToAoruyeckas akTMBHOCTL BOCTIAAEHUS TOACTOM KMIIKM — KPanHe BaXHbIA MOP(MOAOTUHECKUA KRUTEPUA, KOTOPBIA y4MTbI-
BAETCS NPU AMArHOCTHKE KoauTa. OAHAKO onpeAeAeHue ee cTeneHn CyObeKTUBHO W A0 HACTOAUETO BPEMERH He umeet obuie-
NPU3HAHHOIO NPUHLMNA rpasauni. B cTatbe oxapakTepu3oBaHbl HaMBOAEE MIBECTHBIE WKAABI-CXEMbl OLEHKM TSKECTH KOAMTOB,
BKAIOHAIOWME CTENEeHb MUKPOCKONUHECKUX M3MEHEHWA. MpuBeAeHbl Ppe3yAbTaThi aHAAM3a CTENEHN TMCTOAOIMYECKOA aKTUBHO-
CTH Ha MaTepuase KOAOHOBMONTATOB NPK KOAMTAX Pa3AMUHOR 3THOAOTHMK (467 HabAlaeHni). Moka3aHo, Y4TO NepBOHaYaAbHO
paspaboTaHHan AAR PaAaLMK TRXECTH A3BEHHOTO KOAMTA WwKana Me6o3ca MOXKET NPUMEHSITHCS AASl OLIEHKM TMCTOAOTMHECKOR
AKTUBHOCTH MpH BCeX (POPMax KOAUTOB. [MCTOAOTHMUECKAsH XapaKTEPUCTHKA aKTUBHOCTH BOCNAAEHMSI AOAXKHA BbiTh OTpaxeHa
B MNaTOAOr0-aHaTOMMYECKOM AMarHo3e: OHa KpafHe BaXHa AASL NPUHATHA KAMHMYECKUX pelieHni. AaHHbIA NoKasareAb nNo3so-
ASIET NPOBOAUTHL CPABHUTEALHBIA aHAAM3 KAMHMYECKMX, IHAOCKONMMUECKNX 1 MOP(IOAOTHHECKMX AAHHBIX M AYHLIE KOHTPOAWPOBATH
COCTOSIHME NauMeHTa Ha POHE NPOBOAUMOTO ABYEHNS.
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Assessment of histologic activity in colitis

© KH.M. AKHRIEVA', E.A. KOGAN?, A.S. TERTYCHNYF, S.G. RADENSKA-LOPOVOK??*, O.V. ZAYRATYANTS?,
L.S. SELIVANOVA*

'Ingush State University, Nazran, Russia;

.M. Sechenov First Moscow state medical university, Moscow, Russia;

*A.l. Evdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia;
*National Medical Research Center for Endotrinology, Moscow, Russia;

*Russian Medical Academy of Continuous Professional Education, Moscow, Russia

ABSTRACT

The histological activity of the bowel inflammation is an extremely important morphological criterion that is encountered
in the diagnosis of colitis. However, the determining of its degree is subjective and still does not have a generally accepted princi-
ple of gradation. The article describes the most common scale-schemes for assessing the severity of colitis, that include the degree
of microscopic changes. The results of the analysis of the of histological activity degree on the material of colonobioptates in colitis
of various etiologies (467 patients) are presented. It has been shown that the Geboes scale of ulcerative colitis can be used to assess
histological activity in all forms of colitis. The histological features of inflammation should be reflected in the pathological diag-
nosis and are essential for clinical decision making. This index allows for a comparative analysis of clinical, endoscopic and mor-
phological parameters and better control of the patient’s condition during the treatment.

Keywords: inflammatory bowel disease, colitis, activity.
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[ HCTONOrMYMCCKs AKTUBHOCTL BOCHANCHUS TONCTON KH1Ll-
KM — Kpalne sakubit Mophosorniecknii Kputepun, Koto-
PHII OLCHUBACTCS NPH NMOCTAHOBKE AHAarHosa KonuTa, Buipa-
KCHHOCTL THCTONOMMHECKOH AKTHBHOCTH KOJIMTH KOPPEInpy-
CT ¢ KIMHNICCKUMM JAHHBIMH M SHIOCKOTTHHECKOR KapTHHOI.
DTOT TCPMUH TPOUHO BOLISA B AHATHOCTHHECKHE KPUTEPHK
pocnanTeiLHLIX 3aboiesannii kumeunuka (B3K) n napsny
¢ MOKAJATCAAMN KIHHHIECKON U IHIOCKOIUYECKON aKTHR-
HOCTH YKQ3LIBACT, MMCCTCS 1M AKTUBHASA CTALNS WK (1EPHOJT
obocrpenns 3abonenanns, 1o nannpiv GOMLIIHHCTBA ABTO-
pos [1—3], rucTosoruieckas aKTHEHOCTE KOJIMTA HMEeT He-
COMHEHHOE ITPOrHOCTHMECKOE 3HAMCHUE, ONPCACs BEPOST-
HOCTH PASBHTHS PELIANBA, JIMCTUIAIHM W IKE OTBETA Ha CTepo-
HIHYIO Teparnio, OAHAKO OLEHK ¢¢ CTENEHN ocTaeTed Kpaline
CYOBLEKTUBHON M J10 HACTOSIICTO BPEMEHM HE 110y iaa obLie-
(PUSHAHHOTO PUHLMINA MPASALAN, DTO CBA3AHO C CYLIECTHO~
BaHHeM OOJIBILOTO KOAWUCCTRA CXEM M LKA, MHOTHE W3 KOTO-
piX ObUIK NTPUMEHEH B! TPEUMYILIECTBEHHO HA OIPAHNYCHHOM
MATEPHIIC M HE BOCTIPOMSBOAWINCE B IPYTHX UCCIIC/IOBAHN -
gx [ 1—=3]. TparuumoHHO OLCHKA AKTUBHOCTH BOCTIAJINTEN -
HBIX MIMEHEHNH B GHOTTTaTax KenyaoMHO-KHIICHHOTO TPaK-
ta (KKT) ocymecrmmsierest npu Hajamunn 8 Guornrare rnoim-
mMopdHo-suepruix Jeitkouuron (MAJ). B nepnyio ouepein
NOAPAZYMEBACTCH TIPUCYTCTHUE BB BOCTANMTEILHOM HH(DHIIL-
Tpare HeHTPOPUALHBIX NCHROUNTOB, DOIHHOPHILHBIC JIeii-
KounTi U Gazodhuian 0buiuno He Gepyres B pacuer. Haimune
HEHTPOMMABLHBIX JICHKOUHTOR B cananeToll obosouke, besyc-
JIOBHO, PACCMATPUBACTCS KAK [TPOSIBICHUE BOCTANNTENLHON
peakumu B nobom oraene KKT, Canraercs, 4ro nepsoHa-
daasHo [T nogmisnores B cobeTBeHHol MIacTHHKE CInIM-
CTOH 0DOAOUMKH, POHMKAN TY/1A M3 KAITMIUBIPOB, O YEM CinIe-
TEALCTRYET PACHIMPEHHE HX MPOCBETOR, C JieiikocTas u dheHo-
MeH Kpaesoro crosams [HIL 3arem TS Mmurpupylor mexiy
IMTUTENATLHBIMUA KICTKAMH, 110CIC YEro OHU MOTYT HPOHH-
KATh B KPUITHL U HAKATUIMBATLCS B UX (IPOCBETE MKW Ha 10~
BepXHOCTH cansucton obonouku. Crkorenns T B npo-
CHETE KPHIIT € MOBPEAKICHHEM ITHTEIMS MOAYIHIN HA3BA-
HUe skpunT-abenecens, Paspyiiesue moKposHoro amuTeImns
W ATTTETHS KPUTTT TIPUBOAMT K (hOPMHUPOBAHMIO P03 € (hn-
GpuHO3HO-NIeKoLMTapHBLIM dKeeyaatoM. B e aposuil xa-
PAKTCPEH OYATOBLIA POCT IPAHYISIIHOHHON TKAHW, MOTyT 06~
HAPYKUBATLCS YHacTKU (pubpuHonaHoro Hekposa, Mpu npo-
IPECCHPOBAHMMN TIPOLIECCA IPOIUM TPAHCHOPMHPYIOTCH B 5131bI
B CIIYMAC PACTPOCTPAHCHUS ACDEKTA HA NOACHNINCTYIO OCHOBY
CTEHKH KUILIKH. [TpuBeieHHas nocieoBaTeasHOCTL COBRITHI
NOAPAIYMEBACT BLIACACHHE ONPEACIEHHBIX CTAAMK AKTHRHOTO
BOCTIATMTETLHOTO MpoLeccd.

B onroit n3 nepspix pabot, 1 KOTopoi ObUIa HCNOIBL3O~
BAHA HIKAIA U1 OLCHKM AKTURHOCTH BOCTIAVICHI B DronTa-
Tax Cau3ncToll o6oN0MKH TONCTON KMILKH, ObLIO Npeuoxe-
HO BBUE/SITE 6 THCTONOMMUECKHX TPUIHAKOD AKTURHOCTH: Ha-
Juaue [T B cOBCTBEHHON NIACTHHKE CAHNCTON 060J0YKH,

52

KpHNT-aberecesl, CHHREHNE COMCPRANNA MYLIHHA B IITHTCINN
KPMIIT, HIMEHEHUS TOKPOBHOTO SITHTEIMSA, IIOTHOCTE MOHO-
HYRJICAPHOTO KJIETOMHOTO HHPHILTPATA H HAPYILICHHE CTPYK-
Typbl Kpuir (4], Kakabiil npuaHaK rpasupoBaics 1no crenenm
BHIPAKEHHOCTH OT 0 10 3. DT KaIL NOMYHHAL HAIBAHNE 1K
nut Pafis, B nceaenopanme S.A. Riley n coant. 6sutn BrInoue-
HBI MALMCHTBI TONLKO ¢ si3peHHBIM KoanTom (AK). Bepositho,
UMEHHO 2TOI paboTte Ml 00s3aHb! ITYDOKO YKOPCHHUBIICMY -
CHBATIISLY HA IMATHOCTHHECKOE JHAUCHHE KpUITT-abecieccon
npu AK. HekoTopbie SHA0CKOMMETH ONTMCHIBAIOT UX [IPH 11PpO-
BEACHUH PYTHHHOH KOJTOHOCKOIKHHN, MTO, CKOPCE BCEIO, SR -
CTCH MPEYBEHIEHHEM, @ MAKPOCKOITMIECKH BHIIMMBIE HIMe-
HEeHHs DOJBILE COOTBETCTBYIOT IPOIUSIM,

Jansueiumum passurvem ksl Paitim saunacek no-
ayrusiias Hanbonniyio uisecTHocTh wkata 'eGosca |5].
Dra mKana Guia NPEUIOKEHA WIS OLCHKN TSKCCTH SIBBCHHO-
ro KOJIMTa, KOTOpas BKI0MaeT i ceds XapakTepucTuky crene-
HU TUCTONOTHUCCKON aKTHBHOCTH, B JAHHOMN IiKane Buiiens -
07 eets erenencit (grade) — or 0 4o 5, epean nux nsarh (1 —
5) KacaloTes oLeHKH XpoHnieckoro socnancumns (rabu. 1).

OueHka coBCTBEHHO IMCTONOMMIECKON AKTHRHOCTH Ha-
yHHaeTes co 2-1 crenenn, KoTopas HassisaeTcs sHeiTpodmiin
U H03HHODHILE COBCTBEHHON TMIACTHHKH CAHIMCTOH 1 BKIIIO-
YACT OTACALHO MOArpynL 2A wis s03uHop 08B u 2B juis Heii-
rpodmnon. [MoaroMy PakTHUCCKH THCTONOTHICCKAR AKTHB-
HOCTB, OLICHUBACMAS HPH HUMIUK B HHDWILTPATE HERTPO-
(PHALHBIX ACHKOUMTOB, HAUMHACTCS ¢ noacTenenn (subgrade)
2B u, rakum 0BpasoM, CorIMcHo kane I'eboaca, npeacramie-
Ha 4 crenensimm or 2B o 5.

[Moacrenens 2B.1 onpeaensiercs npu «He3HAUHTCABHOM,
HO HECOMHEHHOM MOBLILIEHUH» yporHs Heltrpoduion, 3atem
phiacaseTes ymepennoe (2B.2) u anaunrensroe (2B.3) nosbi-
WEeHHEe WX KOIMHYeCTBa B COOCTBEHHOMN TUIACTHHKE CIMINCTON.
CreneHb 3 XapakTepuiyer HaMIue HERTPOUIOR B nuTe-
Jmn. Togerenens 3.0 onpeacsieres npu OTcyTeTBUM HEHTPO-
(Guwaos B anwresnn, [pu pansHefinieM HapacTannm aKTNnHO-
CTH MPOUCXOANT BOBACHEHUE BCE BONBIICTIO KOIHUCCTHA KPHITT
ot 3.1 (menee 5%) 1 3.2 (menee 50%) no 3.3 (6onee 50% kpunr).
Creayomas, 4-5 CreneHb rmerolormIeckoi akTHRHOCTH, 0T~
PAXKACT PAIPYLICHUE/TOBPCKACHNE KPUITT, HAMMHAN OT BEPO-
srHoro (4.1 u 4.2) 1o wecomueHHoro (4.3) ux paspyumicHus.
IMojcrenens 4.1 AUArHOCTHPYETCH MPU TOSTIEHHH KPHITT-
abcueccos, KOTOpLIe 0BOIHAUCHE! KAK «OMATOBLIH H3BLITOK
HeHTPOUIOR B HACTH KPUNT», a 4.2 XapaKTepuayercs «3ia-
UNTCALHBIM YIIOUICHUCM» SIMTCMSE KPUITT (B KaBLIYMKAX pu-
BeICH locioBHbLE nepeso kputepuen). [Mocneanss, 5-4 cre-
NEHb, — TO MOSWICHUE «apO3nH 1 Hassasiernit». Moacrenenn
5.1 onpeneneHa Kak pereHepupy oM snureaui ¢ socnaie-
HUeM B nojuiexkaei crpome, 5.2 0603HaYCHA KAK aBOIMOXK~
HBIC IPOIUM — OUATOBAS NCCKBAMALIMSY TOKPOBHOIO NMTE-
Jst, 5.3 — «HECOMHEHHBIC 9PO3HH», 5.4 — «13BA WIN IPaHy-
JAITMOHHAS TKAHb».
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TaGanua 1. WKaAD OUEHKM TRACCTH AIBEHHOT0 KoAnTa lNeboaca (5]
Table 1. Geboes grading scale for evaluation of the disease severity in ulcerative colitis [5]

Cremenn 0 (CTpykTypisie WiMenesus)

Noacrenei: 0.0 — orcyrersie mapywesing, (.1 — wesmaanrennine mapymenis, 0.2 — caafinie i yMepetue HapylueHng, Xorope
nocsT andguby it e myastrgokatenil apaxrep, 0.3 — mmeanie 2dyInmse 1 MyARTnPOKIILILIE CTPYRTYPILE HEPYLLICH

Cremesin | (XpOHIMECKAN DOCTRUITEARHRR MIguumpaumis)

Masereneni: 1.0 — oreyremnne nossimesng, 1.1 — HESHRINTEARHOE, HO HECOMHERHOE NOBRIIEHKE, |.2 — YMepeHHoe nosuenne, |3 —

AT RHOC NOBLIHICHNe

Creneis 2 (Melrpodnuisd 1 20T HOGHUIE COBSTICHHONR IIACTIIKN )

Toucrenenn 2A (aomsodiuim):

A0 — oreyreTnme noouerm, JA | — HEIMATITEILILC, HO HECOMICHIOE nosere, 2A.2 — ymepenoe tommmenne, 2A.3 — a-

NUTEARNOE NONUIeHNe
TNoacrencuy 2B (veitrpodisuin):

2B.0 — oreyrernne neiitpoduuion, 2B. 1 — HeMaHTEIRHIAE, HO HECOMBEHHOE norsmenne, 1B.2 — ymepennoe nonstmenne, 2B.3 — ma-

MHTEARMOE O
Crenens 3 ( peftrpodiuis n Sreinm)

Moacrenenn: 3.0 — orcyrernne nefirpodnoion, 3.1 — senee 5% xpunr, 3.2 — menee S0% xpun, 3.3 -Gun;c 50% xpum

Crenens 4 (paipyiense/ OnpEAic e KpunT)

Moncrenenn: 4,0 — OTCYTCTHNe MOBPCAIEINA KPUIT, 4.1 — BePosTHOe IOBPEKASHIE B DIIE OMATONOTO WDITRA Helttpodiution n MacTi
KpunT, 4.2 — JHEMHTCARHOC VIUTOWCHNE FHTRINE KPRIT, 4.3 — HECOMBEHIOE PIPYIICIHE KPHIT

Crenetts 5 (HPOIN AN WILEIIEHIE)

Moacrenenn: 5.0 — orcyrerame Fpasit, 538 H TPRHYARUHOIHOR TRAHN, 5.1 — pereseprpyomnnit Snn el + BOCHLICHIE I NOLIERIIEN
CTpOME, 5.2 — MOUMOKHOS FPOINN — OUArORAH ACCKIANATIHS THTCIRN, 5.3 < HECOMIEIIE SPOINA, 5.4 — Fan AN FPany o ey

TRaHh

IHxaia FeBoaca nocTpocHa No NPHHLMAY YicTa Hapac-
TAHHA ULIPARCHHOCTH MOTOJOTHYSCKHX ISMEHEHNA, NoIT0-
MY OHA TOIBOANET OUCHNTL HE TOILKO CTENCHE AKTHBHOCTIH,
HO B PSUIE CAYUACH M AMATHOCTHPOBATS HOOAOrHULECKYI0 (hop-
MY KT DAaKTHYCCKH OHA OTPAKAET AATOPHTM AHATHOCTH -
KH, KOTOPII HAMHAETCH € OUCHKN CTPYKTYPRE CtascTol 0bo-
JA0MKM (CreneHs (), OUCHKR CTPYKTYPHEIX HOPYIIEHII CaH -
CTON ODOIOYKI) I AHAINIA XPOHKYCEKONO BOCITIUIMTCALHONO
nunsTpara (Ccreneun | —3).

Mo muennio K. Geboes it coasr, [3), a0mmodwuiniue nefi-
KOUHTEE MOTYT BHOCHTS CHON RKLL B AKTHEHOCTD BOCHANCHIS,
oGaaan CnocOBHOCTRIO BRUCAHTH KOMIIOHCHTH CBOMX Tpa-
HYZI M FEHEPUPOBATE AKTHEHLIC MOACKYAR Kucaoposa, Onna-
KO HE BCE ABTOPB PACHCHUBAIOT MOABACHME S03MHOPIUTRHEIX
ACHKOUMTOR B CAMIHCTON 060I0UKE KAK ITPORIWIEHNE AKTHEHO-
i pocnanerns | 2], B naweht paGore npu oueHKe aKTHBHOCTI
MBI HE Bpaai B pacHer HPHCYTCTEHE 03HHOMIIOS, TAK KikK,
HA HILL BIFASUL, OHM HE MMEIOT TIPHHLEHNTHATLHOO SHAMCHNS
JUISE OUCHKH AKTHEHOCTH BOCIIUIITEALHOTO POLCCCa TP #3-
VHEHHBX (POPMAX KOINHTON.

Braaa anmpounTon 1 IEIMATHYECKHX KISTOK B IHETO-
AOTHYECKYIO AKTHEHOCTH KOJMTOR MHOTRMM ABTOPAME HE TP -
IHBCTCH, XO™ akTHBHpoBaHibe T-nHMmdounT MOryT no-
BPCRIATE KACTKH 3nntenns [6]. BaxHo noaMepKayTs, Mo
CIE CAOKHEE OUCHNTE NAOTHOCTH KACTOYHOIO rudmasTpa-
T4, # €ro NOBLILCHHE — FT0 A0CTATOMHO CYOLERTHRHEBIN Kpi-
Tepitit, Ha want s3rasi, oueHHTs ROANHECTHO JAnsmpounTon
B Openapare AeHcTRNIILHO CA0KHO, i TaXON KpuTepiril, Gea-
YCAOBHO, CYORECKTHECH,

C rasstmm KprTepisimi, kak 3podins, kotopuie y K. Geboes
W COAaRT, (PHIyPHPYIOT Kak noacrenedn 5.1 w 5.2, yae, Hexous
W3 HX ODOIHANEHHS, He BCC TaK oaHo3aYHOo, Eme npw nep-
#o# ouenxe wkwas Febosca, Kormn oHa HuU1a TPEACTANICHA,
ABTOPK YKNIBIBATH HA CIOKHOCTE HHTCPIPETALIN FTOO Kpi-
Tepis. J1eno B ToM, NT0 NOKPOBHMIT HTEN 0MeH L BBICTPO
JAKPHIBACT BOIHHRAKOWHA nosepxHocTHRN AedexT (noacre-
nets 5.1), C apyroft croporsl, B KONOHOBHOITTATAX H4CTO 06-
HAPYANBAETCH JCCKBAMALINA TOKPOBHOTO SHNTEANSA, MMCIOLIAs
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apridmimansisii xapaktep, HeobXoamMo Takxe NOMHHTY
0 BOUCHCTEHMN MHIEPOCMOARPHEIX PACTBOPOB HA THTEANR
[IPH TOATOTOBKE K KOJOHOCKOTINM, [TPH KOTOPOH oTMealoT-
CH HOBPEAJIEHNSA TOKPORHOFO JMMTCAHS M LAKC NOSBACHIC
B HEM OAMHOMHMX JICHKOLHTON,

B wkane I'ebosca ve GuUrypHpyer TepMHE «KpHnT-
abeLeces, BMECTO HErO BrUeaeHs noacrenedn 4.1 (soqaro-
DOC CKOTUICHNE JACAKOUNTON B SacTH KpunTs) i 4.2 («ynio-
HICHHE IMTTEINA KPHITT, CORSPRALIN JCHKOUNTI B 1POCHS-
Tes). DTH NOACTENCHN OOBLANNCH B CTCNICHE 4 («PAIpYIICHHE
KPHTIT# ), HO TOABKO NOACTENeHE 4.3 («HECOMHEHHOE paspy-
[ICHHE KPHITTS ) COOTBETCTRYET ONPEICACHHIO FTOR CTEneHN.

He sicha e HCnons30siHRS oACTeNneHel) ¢ OTCYTCTRIEM
TOrO W MHOPO NpUIHaKa, B uactHoctw, 1.0, 2.0, 3.0, 4.0 1 5.0,
KOTOpME HE HCNOALIVIOTCs Ha npaktuke. [Tpu srom noacre-
nenn 0,0 1 1.0, haxTiaecks MOKHO 3aMeHITS Ha Hopamy. Ha-
IE HOCALNOBANHE NOKAKUIO, HTO ITY NOAIPYIY MOKHO He-
KOS,

[Hxawm MeBoaca, Kax s nOBAR cxeMa, NPH OTPAKCHHM 1t~
HAMIMECKOTO NIPOLECCH NOAPEITYMEBACT BOSMOKHOCTS He DpaTh
BO BHUMAHHE ONPEICACHHBIC ITANLL, YACTO BHACTCHHIE HC-
kyeernento, Tak, npi BupaXecHHOM NORKIIEHHH COaePKI-
IS HERTPOMILIOR B COBCTREHHON MILCTHHEE HX TTPAKTHYECKH
BCCTIL YAC MOXHO OuU10 ODHAPYANTE B 3IHTCIMN KPHIIT W 110~
KPORHOM TTHTEAMM, & NPH MHOKECTREHHMX KpunT-abeueccax
MOAHO OOHUPYAHTE HOBPEATICHHLIN INHTETION KPIITT HAN M0~
KPOBHLIA ST, AKTHBHOCTE HCETIA BAPLMPYET, HO PEKO-
MEFUIVETCH AAKITE JAKTIOMEHNE HA OCHOBANMN HAHDOICE TRXE-
ABIX HIMCHCHUIL, TTOITOMY NPCALICOTRYIOUIT CTANMA HE 110y~
HACT CHOSTO OTPARCHIS AAKE HPH ¢ NPeobanLaH.

Heemorpst va 1o wro mkana ebosca Guna npeioxena
Gonee 20 net HIBUL, OHA TIO-TIPERHEMY OCTASTCS CAMOIR LITH-
pyemoit |1, 2. Bee nocaeayiomme nonstkn paspabotars Ho-
BHIE IKLTH, HCCMOTPA HA MX KIGKYLICCCH YIIPOILIEHHS, HE PH-
BOAUTH K YAVIILEHITIO BOCTIPOMIBOIMOCTH, Tak, HoBas mKs-
aa, oayaspas maseanite Muaexke Hanen (Nancy Index (N1),
2017) [7] umeeT 4 ypoRHst, yIHTRBACT KK MPIIHAKH XPOHHUE-
CKOMO BOCTIUVTCHIN, TAK 1 noKasaren axtunnoct. B nedt Guuio
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Tabanua 2. THCTOAOTHHECKAS AKTMBHOCTE NPH PA3HBIX HO30AOTHYECKMX (DOPMAX KOAHTOS
Table 2. Histological activity in different nosological forms of colitis

OtietiKa cTeneH i aKTHBHOCTH,/ OATPYINA no mxate [eboaca

Dipunanc MHEHHMAAbHAS/2B cnaban/3 ymepeHaan/4 BAICOKAR/S s

B3K:

8 ToM uncae AK — 4 33 43 80

BbK — 6 30 21 57

HadexunoHnsiii xonuT 2 10 28 11 51
JlekapcTBeHHBIH KOMHT s 26 6 5 45
Hinemsrieckuit Koant 1 9 - 2 12
MeerzomeMOpaHO3HBIH KOMHT - — — 4 4
MHEKPOCKOIHYCCKHIT KOANT:

8 TOM YHCe THMPOTHTapHE - - - - 4
KoanTi HeyCTAHORISHHOM ITHOTOTHM 7 50 46 4 107
Beero 2 105 143 90 360

BHIIETICHO 4 CTeNeHH H3MEHCHHI, KOTOPEIE MONYYIIH ClIeay-
ouHe ODO3HAYCHHSA:

— -5 cTeneHs — XPOHHYSCKHMI BOCHATHTEABHbIN HH-
(huabTpar He3 NPH3HAKOB AKTHBHOCTH;

— 2-4 cTeneHb — cAabas aKTHBHOCTD,

— 3 cTeneHb — YMepeHHas aKTHBHOCTh;

— 4 cTeneHb — BHIPAXKEHHASN AKTHBHOCTS C NMPH3HAKaMH
UIBAZRICHHA.

Hunexc Pobaprca (Robarts Histopathologic Index (RHI),
2017) Taxxe ocHoRaH Ha wkane T'eboaca, ero Nokasareib sa-
poupyeT o7 0 70 33 H KOPPEAHPYET C THXCCTLIO THCTONOIMYE-
cxix wamenenuit. Maaexe PoBaprcea mokasan Xopounyio BOCIpo-
H3BOAHMOCTD NPH OLCHKE PE3YILTATOB OTBSTa Ha Tepamiio [§8].

Hruaexc Pobaprca paccumrsiBaetces no dopmysie RHI =
I xpoHmueckHit BocnanuTenbHbil uadmwsTpar (ot 0 10 3) +
2. Helitpoduas cobeTBeHHOM MIACTHHKY can3ucToi (0—3) +
3. weittpohuant B amwrenun (0—3) + 5. 3p03uM H HIBI3RIE-
Aus (0—3) (Ha oCHOBaAHHH COOTBETCTBYIONIMX NOJKIACCOB
no mkaie l'ebosca).

He npekpaiaoTes NonsTKy NOCTPOSHHA HOBBIX KA1
1 uX MozepHusaumny [9]. OaHako npakTHYecKH HUKTO H3 HC-
crejoBareliedl HE NBITAJICH YIPOCTHTD LIKANY H JaTh OLUEHKY
TOJBKO CTeNeHH MMCTONOIHYECKON akTHBHOCTH. CylecTsy-
10T PA3NTHYHLIE BADHAHTEI JOKATH3AUNH HelTpodHI0B: B COb-
CTBEHHOI! MIACTHHKE, IOKPOBHOM 3TTHTEANH, JMHTEIHH KPHOT
H B TPOCBETE KPHIIT, CKOILICHHS NeHKOMMTAPHOIO 3KCCYaaTa
Ha NOBEPXHOCTH, B JIHE 303U ¥ 23B.

Ha 3toM ocHOBaHHM OLUTH TNPEUIOXEHB! YIIPOLLEHHbIE
CXEMBbI-TIKaIbI W3 TPEX KPHTEPHEB aKTHBHOCTH: 1) HeliTpodu-
bl B COOCTBEHHOI MIIACTHHKE: 2) XpunT-adcuecckl; 3) rpaxy-
JNSUMOHHAS TKaHb.

I'pynnoit uccnenosareneil n3 Beasrun, BRIIOYas CaMoro
K. Geboes, Obi7a NpeUIoOXeHa WIKANA, KOTOpas MoAyYIUia Ha-
3BaHME «yTIpOLIeHHaA wxana [eGoacar [10]. Ee ocHOBHBEIM OT-
J4ieM ObUTO COXPaHEHHE TONBKO ABYX NOACTENEHE ! 115 cTe-
nexei 0—3, Obiia MCKTI0MEHA CTeTICHD 4 «IeCTPYKIIMA KPHITT»,
acrencHsb S NpespallieHa B CTeNneHb 4 ¢ coxpaHeHHeM 4 noacte-
neHel. ABTODPbI PEUIHIH OCTABHTS CIIOPHBIH MOANVHKT 5.1 «pe-
TEHEPHPYIOUINH 3NUTEAR», a8 eMY HA3BAHHE «VILIONICHHbIIf»,

C UeIbio H3VHESHHS BO3MOKHOCTH OOBEKTHBHIAINH OIICH-
KM MHCTOJOTHYECKOH aKTHBHOCTH BOCHATCHMA NPH KOAWTax
HAMH ObUIM H3IYHEHBI 3HIOCKOMHYECKHE KOIOHOOHONTATH
467 GONBHBIX, HCCACAOBAHHEIE B LICHTPAIH3OBAHHOM NATO/0-
ro-aHaATOMM4ECKOM oTaceHNH CeYeHOBCKOTO YHHBEPCHTE-
Ta. Bospacr naunenros sapeuposan 1o 19 1o 78 ser (cpensmii
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4826 aer). Ipynny BOCHATHTEABHBIX 3200/ICBAHHI KHINCYHH-
Ka (B3K) (n=137) cocrasinm GonbHbie ¢ AK (n=80) u Goaes-
ueio Kpona (BK) (#=57). I'pynny #e-B3K-koanutos (n=223)
COCTaBHIIH CAYVYaH HH(MEKUMOHHOIO (#=31), AeKapCTBEHHOO
(n=43), mmemuyieckoro (n=12), ncesromemodpanostHoro (m=4)
M MUKpOCKonHueckoro Jumbountaproro (n=4) kommra. dunar-
HO3b! ObUTH YCTAHORICHBE € YHETOM KOMILIEKCa KIHHHKO-1a-
6OpaTOPHBIX, SHIOCKOMMYECKHX M MOPHONOrHYSCKMX AaHHBIX.
B cIOXHBIX CTYYAAX OKOHYATEIBHEN AHATHO3 Obll 0DCYXIeH
Ha KIHHHKO-Mophonorngeckx KoHcuauymax. Hecmotps
Ha 3T0, B A0CTATOYHO DOAbIIOM KomnuecTse cayuaes (n=107)
TOYHYIO 3THOJOIHIO KOJIHTA ONPEACANTD HE YAAT0Ch, 3TH 3a-
KTIOYEHHA TaKke ObUTH OLEHEHE! C YUeTOM OOHAPVAEHHbIX
B 3THX CHIY4asX NoKasaTenel rHCTOIOrHYeCKOi aKTHBHOCTH.

Ha Il stane Bee cayyan ObUTH NEPeCcMOTPEHSl YIaCTHHKA-
MH HCCICIOBAHHA JUIS YTOUHEHHS CTENCHH MNMCTOIOrMYeCKOoHN
akTuBHOCTH. MCcronb3oBany craHAapTHEE THCTOIOTHYSCKHE
Npenaparsi, CoAepAAMINES CEPHITHBIE Cpe3bl BHONTATOB H OKpa-
WIEHHBIE FTEMAaTOKCHIHHOM ¥ 203HHOM.

Bee cayuan Onii pasiesieHbt Ha 4 cTalMM N0 CTENeHH
IHCTONOrHYecKOi akTHBHOCTH (Tadn. 2). K rakum crammsm
AKTHBHOCTH TPATHIIHOHHO OTHOCHT TIOSRICHHE JICHKOIIHTOB
B COOCTBEHHOM IUIACTHHKE C/IM3UCTOI ( 1 -5 cTeneHs), nosane-
HHE JeHKOUNTOR B nuTeanu (2-2 crenens), (hopMupoBaHie
CKOIUIEHHIT 1eIIKOUMTOB B NPOCBETe KPUITT (3-5 CTeneHs), pas-
PVIIEHHE KPHITT ¥ MOKPOBHOTO 3MHTENRS ¢ (HPOPMHPOBaAHHEM
3po3ui 1 438 (4-1 cTeneHb akTuBHOCTH). [Tonyuennuie a1aH-
HBIE CPABHIUIN CO CTENECHAMH aKTHBHOCTH 1o mkaie leboaca.

IMposeaeHHLI aHATH3 BLABWA PAiNAYNA B pacnpeaeie-
HHY CTeneHel no wkane [edo3ca npu pasHHX HO30JIOTHYEe-
CKHX (popMax kormiToe (puc. 1—5).

B rpynne B3K npeobGaazanu cayuam yMepeHHOM
(33/80 cayuaes AK u 30/57 cayuaes BK) u seicoKo# akTHB-
Hoctu (43/80 cayuaes AK u 21/57 cayuaes BK) (em. Tada. 2).
Mo mxane NeBGosca 318 Cy4an OTHOCHIMCH K 4-i1 1 3-if cTe-
nensiM. Caabas crenieHs akTHBHOCTH/cTenels 3 no leboscy
Habmoaanacsk B 4 ciaysasx AK u 8 6 cayuaax BK. Orcyrersie
CJIYYaeB C MHHHMATHHON MHCTONOMMYeCKOH aKTHBHOCTRIO/CTa-
aun 2B no lNeboacy CBHASTEABCTBYET 0 HEBOIMOXKHOCTH H30UTH-
POBaHHOIO NOABICHHA HEHTPODIILHBIX ASHKOUMTOB 663 no-
paxenus snuteans npn B3K. Menbilee KoanyecTso cayya-
€B € BbICOKOM I'CTONOrHYecKoit akTHBEHOCTHIO Tpit BK MoxHO
CBA3aTh ¢ OMArOBOCTHIO TOPAXKESHNA,

HMHdexuHOHHBIH KOAWT, MPH KOTOPOM € MOMOLIBK KIH-
HHUKO-71200paTOPHEIX METOLOB OLLTH OOHapyAeHEl GakTepu-
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Puc. 1. AeKapCTBeHnmi KOART.

A — 0 NOKPOFHOM SINTEANH OBHAPYAHBIOTCR HEMHOTOMHCACHHIEIC ACAKOUN T, DIHTEANI € PCrCHEPATOPHIIMI IIMEHSHHAMMN; 6 — Nosnte-
HME HERTPOGUUTLHEX JCAROUMTON B BOCIRUIRTEALHOM HHGHABTPATE COBCTBEHHON IACTHHER, ASAKOCTANM I HPOCHeTe KimuLspon, M-
MEUTLHAS CTenerh axTisHocTit, crenens 2B.1 no mxane Febosca. Oxpacka reMartokcHamoM i 30mmHom. %200,

Fig. 1. Drug-induced colitis,

a — few leukocytes are found in the surface epithelium. Regenerative changes of the epithelium: b — neutrophiles in the inflammatory infiltrte
of lamina propria, leukostasis in the capillaries lumen. The minimum degree of activity, Grade 2B.1 on the Geboes Scale, HEE. x 200,

Puc. 2. boaeans Kpoma.
Jleftkomrma 8 smvremion kpaorr. Craban crenens axrnmocny. Creneny
3.2 no wkae FeBooca, OXpackn reMaTOKCHANHOM 1 30301806, %200,
Fig. 2. Crohn's disease.

Leukocytes in the erypt epithelium. Low degree of activity. Grade
3.2 on the Geboes Scale, HEE. =200,

ATLHKE BOIOVINTEAN KHINEHHLX HHdekunil (deprxuo-
3, HEPCHHHOSE, WHTSUIC3d 0 CAIBMOHCUTR3A) Onin npen-
CTHWICH CAYUAAMN € HIUTHYIEM BCEX CTENeHeH aKTHBHOCTI
or MuHHMAnLHOR (2/51) 20 Buipakentolt (11/51) ¢ npeobia-
JAHHMOM YMCPCHHOIT CTeNeHN aKTuBHOCTI/CTeneln 4 no le-
Boacy. ITi caysan cocrasuan Bosee noosnHLl Habmoae-
HHi (28/51).

CreneHb BHPLACHHOCTH AKTHEHOCTI JCKAPCTECHHOIO KO-
JHTI HENOCPEACTBCHHO GbL1a CHAIAHN C TPYIITIAMM ITPHMCHSB~
WIHXCH AeKapeTBeHHuX npenaparon, Cayian ymepeHHo# 1 sbi-
COKON THCTONOTHYECKON AKTHAHOCTH GUIN CBAKIHDBI C NIpHe-
MOM ITPOTHROOTIYXONEBBIX 1 LHTOCTATHMECKHX JICKAPCTHEHIBIX
npenaparon (| 1/45).
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Puc. 3. S3seHnbiin KOAMT.

DOPMUPOIAHIE KPRITT-GHCUECCON. YMOPEHHAN CTENCHN AKTHBIOCTI,
Crenens 4.1 no uxane Iebosca, OKpackn reMaToKCHITHOM i 3035~
Hos, %200,

Fig. 3. Ulcerative colitis.

Crypt abscesses formation. Moderate degree of activity. Grade
4.1 on the Geboes Scale. HEE. x200.

Cayuan HuesmHueckoro KoaiTa XapakTepuiosaics npe-
WMYILECTBEHHO MIHUMUILHON 1 C1aBofl rrcrotornyeckoh ax-
THsHocTeo (10/12),

Bo seex cayuanx anMQOLUHTAPHONO KOTITA [IPEHMYLie-
CTBEHHO OTMESAIACH MIHMAALHAA MHCTONOMMYCCKAR AKTHE-
HOCTB, MTO BIIOJIHE CONIACYETCH ¢ MOPHOIOTHYECKON Xapak-
TEPHCTHKOI 3THX JOpPM KOMITORN,

[MeesgomeMGpatoIHBI AHTHOHOTHEK-ACCOUNHPOBANIRITR
KOINT € YUETOM ASCTPYKTHRHLIX TIPOLECCOB M CROMICHMIMH
(PHOPHHOIHO-NCHKOUMTAPHOIO IKCCYAATA BCCIAA CONPOBO-
AJLACH BHICOKON CTONEHBIO aKTHEHOCTH BOCTIATCHMA.

Peayananrsd Halero HeCACAOBAHMS HOKAZUTN, MTO TIPH 10~
ITBITRE BRUACAHTS TPH CTENCHN MHCTONOMMYSCKON AKTHIHOCTH

55



B nomouts npakiieckomy apavy

Guidhetnes o e Practaboner

Prc. 4. Mepcunmosnnii Koant.

Kpinnr-a0eiieccsl i oMar JecTpyking ¢ HOBPERACHIRM HIHTCAHCM
W achRoITEpHON rpisTpatted! (Gopstspomsaie sposine). Buco-
X creneks axrimsocTi. Crenens 4.3—35.1 no unane Nebosca. Oxpa-
CRI TEMATOKCILTHHOM 3 20anHoM. % 200,

Fig. 4. Yersinia colitis.

Crypt abscesses and a focus of destruction with damaged epithelium
and leukocyte infiltration (erosion formation), High degree of activity,
Grade 4.3—5.1 on the Geboes Scale. x200.H&E. x200.

DOABITHHCTHO HAGHIOACHIIT OKAKUINCH B IPYITIE © YMEPCH-
HOM ee creneHbio, FoaToMY A0THYNO NPEIORATL PAICANTY
THCTONOIHYCCKYIO AKTHEHOCTE TOALKO H HIIKYIO I BRCOKYN)
cTeneHb AKTHEHOCTH. OCHOBHLIM MPHHIMIOM PASTPAHNYCHIA
MBI OCHHTAAN NOARTCHME/ HLUTHHE B DHONTaTax HeHTpoduuiL-
HBX ACAKOUHTON (HIIKAS CTENSHSL NKTHBHOCTH) W nostaaeHmne/
HAAMMNE NCCTPYKTHEHAIX MIMCHEHII (BLICOKAS CTENEHE AK-
THEHOCTH). TIpHIHAKAMH BLICOKON CTENCHN AKTHBHOCTH SN~
JSUTHCB: TIOBPEKICHHE 1 HEKPOI SNMTEINR, PASPYILCHNS KPHITT
I YMACTRN € 3poInpoRralHoi nosepxnoctsio. o mkwe NeGo-
ICA ITO COOTBETCTBYET noacTenessim 4.1 u S.1.

Tipeanaras BhIUCCKASAHHOC, MB ONMPLIHCH HY CYIC-
CTRYIOUIYIO A CCPOMHAHIN ICHE B MHPE TEHACHUNIO K pa3-
AeAeHI0 COALIMHCTEA NPoLeccon Ha ave crenewin. Mpeaue
BCETO 270 TCHACHINSA TTPOSHIVIACH B BLUICACHHMM JIBYX CTefe-
HEH AMCTUTAIHI (HHTPAMTHTEAMUIBHON HEOIUIAZHI) — BHICO-
KOH M HIIKOMR, Takan TCHACHIMA MMCCT CBOM BECOMBIC ApIY-
MEHTBE YIVHIIRETCH BOCTIPOMIBOTHMOCTD ICGTYHACMBIX PAsHbi~
MM CHEIMUTHCTAMMN PEIYILTATOR H MHHHMHINPYETCA WIGTHMC
CcyOhekTHBHEIX (DAKTOPOE HA NOCTAHONKY OKOHIATEALHOTO 11~
TOAOTO-AHATOMNUECKOTO AMATHO L,

OCTacTeH HEPCLICHHBM BOIIPOC O MPHIHAKAX MIHHMLb-
HOM AKTHBHOCTI, HEXOTOPHC anTOphl CHHTAIOT BOIMOKHBIM
HE NPHHHMATE BO BHHMAHKE OOHAPYVACHHE OTACALHLIX JeHKO-
HHTOB B SMINTC/ANM, THK KAK NOA0OHBIC HIMCHCHHA, N0 HX MHC-
HIHIO, MOFYT OBITH CBU3AHE € NOATOTONRKON K NPORACHHIO 9H-
AOCKONHYECKOTO HCCACAOBAHMN H, COOTHETCTBEHHO, HMETH
apridiimansisi Xapakrep [11). B coonx 3amoueHnnx Mut ta-
KHC CAYYAN CONPOBOAXIAEM NOAPOGHBIMI KOMMEHTAPUAMIL.
[Tpn 0OHapYKEHIN OAHOBPEMCHHO ACHKOMNTON B CODCTBCH-
HOM TUIACTHHKS H B NPOCHETE KAMULIRPOB MB CKAEOHHI TPaK-
TOBATH HX KAK NPOSKICHHE HIBKOMR AKTIHBHOCTH ¢ OMArOBBIMH
MUHHMUTBHBIMHE BOCTIAAHTCABHBIMM stcHuAMI, Croxuce
CHTYAUHA ¢ OOHAPYAKCHHEM ACHKOUNTOR It JOHE CKOMIEHIA
ARMQPOIIHON TRANI W B NPIICKIMN K MPOIUTHON TRAHN
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Puc. 5. Mipekumonsbii KOANT, BLI3SaHHLIA JHTEpOnaTores-
Ho# E.coli.

O6paiosanie NOREPXHOCTHON IPOINN, TOKPLITON ACAKOIMTAPHLIM
INCCYATOM W OKPYRCHHON PETCHEPNPYIORINM NITTEINEM (HECOMMEN-
st spoans). Bucokan crenens axmunnocmn. Crenens 5,73 no mxase
leBoaca. Oxkpackn reMaTOKCIUTIOM M 3001110M, %200,

Fig. 5. E.coli colitis.

Formation of surface erosion covered with leukocyte exudate and sur-
rounded by regeneruting epithelium (unequivocal erosion), High degree
of activity. Grade 5.3 on the Geboes Scale, HEE. x200.

KPHITTAX, COaCpXAmy oTacabHsie ackkownrsl. Morodune 13-
MEHCHUSA MOTYT DLITL TTPOSIIIEHIEM HHPEKIHOHHOTO Nopaxe-
HMS C MMHMMUTEHEIMY TPHIHAKAMM GETHEHOCTI HIN 1IPOST-
JICHHEM (HOCPIAAIHH AMMPOIUTHON TKAMI, KOTOpas 1e o0bi-
JATENEHO MOKET MMeTh iHderumonnit renes. O soaMoxNoil
AROSKON TPAXTOBKE NOX0OHEX MOPHOAOTHHCCKHN HIMeHeHITH
CAEAYET HHPOPMIPOBATE KINHHINCTON,

OnHAKO € YIETOM ACHCTRYIOUHX PEKOMEIIALLIIR FHAOCKO-
AHCTH TPRACPAUBAIOTCS [TPARKIAN BISITINH MATCPHANA ITPH 151~
KEJOM STIBEHHOM NOPAKEHIN — 113 YHACTKA © HAWMCHLIIHMM
MIMCHCHMSAMH, 2 IIPH HEIHAUMTEABHOM HOPAKCHUH — W3 Ca-
MOTO MIMEHEHHOTO, Tako#l NOAXOA HIHAYMILHO MOApasyMe-
BACT NOAYHCHHE YCPCIHEHHOTO PEIyALTaTS,

OOBEKTHEHIAMHN MOXET CIIOCOBCTRORATE OLCHKA CTene-
HH FHCTOAOIHYSCKON AKTHRHOCTH KOANTA TIO PEIYALTATAM H3-
YHEHMSE BEEX DHOMTATON M CTENEHH PACHPOCTPAREHHOCTI! ¢~
xounrapioi miduunTpatin, Jdocrarouno GaHI0K K TaKkoMy
NOAXOLY noacHer, wenanbayesmntit n wxaax Paiiam i PoGaprea,
10 AOCTHTOMHO TPYAOCMKMI ITPOLICCE, OMSITH K HOABEPKCH-
HLE CYOBLERTHBINALHM W3-32 OCODEHHOCTEN IANTHA MaTepHani
PR KOTOHOCKOIHH, Ecamn Bpars GHOMCHIO 13 CAMBMX HIMEHEH-
HBIX YYACTKOB CMIHCTON 060104KH, TO B DHonTarx obHapy-
AMBAIOTCH HEKPOTHHECKHH ICTPHT, CKOIUTEHHA (PHOPHHOIHO-
JNEHKOUNTAPHONO 3KCCYAATA I (DPArMEHTH IPAHYAUHOHIHOR
TKaHR, Mophoaormieckn NOATECPKIACTCR THACARI fanen-
MBI ITPOLIECE H RLICOKAS AKTHEHOCTS, ONHAKO XAPAKTEPHCTH-
Kil CTPYKTYPHbLIX 1 BOCTAIHTEABHBIX MIMEHCHIT HEBOIMOXHA,

CymecTnyer pactipoctpadennoe sabiuyKaeHme, 4ro ob-
HAPYACHME KPHIT-abciieccon conaeTensersyer o noussy K.
Ha camom aeze oHl MOTYT 0GHAPYKMBATECH W IPH APYTHX (hop-
MIX KOAHTOR, I8 HACTHOCTH, MHPEKIHOMHOM 1 ACKAPCTIEH-
HOM npHpoasL.

Hudopmating 0 crencsit rMcToiormyeckol akTHBHOCTI
KPaiie BOKHR JUIH TPUHATHS KIHHUISCKHX pemesiit. Fucro-
JOTHYCCKAS XAPDAKTCPHCTHRN AKTHBHOCTH BOCTHVICHMS J0/1XK~

Apxmn naroAorwe 2022, vos 84, Nv2



B nomous NPAKTHHECKOMY Bpavy

Guidelines tor the Practitioner

Ha OBITH OTPAKEHA B NATONOTO-AHATOMMUCCKOM AHATHOBE.
OHa NO3BOJACT MPOBOANTE CPARHUTENLHYIO OLUEHKY KAHMHM-
YECKOMN, FHAOCKOITHUCCKON M MHCTONOIMMECKON aKTHRHOCTH
HIIYULIE KOHTPOIUPOBATE COCTOAHHE MalneHTa Ha (hoHe npo-
BOAMMOTO JIeYeH s,

Yuacrtue asropos
Konuenums 1 ansaitn neeaenonanms — X.M, Axpuena,
E.A. Koran, A.C, Teprurmntii, O.B. 3aiiparusii

AUTEPATYPA/REFERENCES

. Marchal Bressenot A, Riddell RH, Boulagnon-Rombi C, Reinisch
W, Danese 8, Schreiber S, Peyrin-Biroulet L. Review article: the
histological nssessment of disease activity in ulcerative colitis, Ali-
ment Pharmacol Ther. 2015:42(8):957-967.
https://doiorg/ 10011 /apt. 13375

2. Salem MS, Melmed GY. The role of histology in determining dis-
case activity, treatment, and prognosis: are we there yet? Gastroin-
test Endose Clin North Am, 2019;29(3):437-446.
https://doborg/10,1016/).giec. 2019.02,010

3. Jessurun J. The differential diagnosis of acute colitis: clues to o spe-
cific diagnosis, Surg Pathol Clin, 2017;10(4):863-885,
https://doi.org/10.1016/j.path.2017.07.008

4. Riley SA, Mani V, Goodman MJ, Dutt S, Herd ME. Microscopic
activity In uleerative colitis: What does it mean? Gur. 1991;32(2);
174-178.
https://doiorg/10,1136/gut.32.2.174

5. Geboes K, Riddell R, Ost A, Jensfelt B, Persson T, Lofberg R. A
reproducible grading scale for histological assessment of inflamma-
tion in ulcerative colitis, Gur, 2000:47(3):404-409,
https://doi.org/10.1136/gut.47.3.404

6, Mosli MH, Feagan BG, Sandborn WI, D'haens G, Behling €, Ka-
plan K, Driman DK, Shackelton LM, Baker KA, Macdonald JK,
Vandervoort MK, Geboes K, Levesque BG, Histologic evaluation
of uleerative colitis: A systematic review of disease activity indices.
Inflamm Bowel Dis. 2014:20(3):564-575.
https://doiorg/10.1097 /01, MTB.0000437986.00190,71

CBop n obpaborka marepuana — A.C, Tepruiumntit,
JI.C. Cennpanosa

Hanucanne tekera — X.M, Axpuena A,C. Tepruvnpii,
C.I'. Panencka-Jlonosok

Pepakruponanne — C.I', Panencka-Jlonosok, O.B, 3ali-
parssiniL, EA, Koran

ABTOPBI 3a8BASI0T 00 OTCYTCTBMN KONDINKTA HITEpecos,
The authors declare no conflicts of interest.

7. Marchal-Bressenot A, Salleron J, Boulagnon-Rombi C, Bastien
C, Cahn V, Cadiot G, Diebold MD, Danese S, Reinisch W, Sch-
reiber S, Travis S, Peyrin-Biroulet L. Development and validation
of the Nancy histological index {or UC, Gur. 2017,66(1):43-49.
https://doiorg/ 10,1136 /gutinl-2015-310187

8. Maosli MH, Feagan BG, Zou G, Sandborm WI, D'Haens G, Khan-
na R, Shackelton LM, Walker CW, Nelson S, Vandervoort MK,
Frisbie V, Samaan MA, Jairath V, Driman DK, Geboes K, Va-
lusek MA, Pai RK, Lauwers GY, Riddell R, Stitt LW, Levesque
BG. Development and validation of a histological index for UC.
Gur, 2017;66(1):50-58,
https://doi.org/10.1136/gutinl-2015-310393

9, Villanacei V, Antonelli E, Lanzarotto F, Bozzola A, Cadei M, Bas-
sotti G, Usefulness of different pathological scores o assess healing
of the mucosa in inflammatory bowel diseases: A real life study. Sei
Rep. 2017:7(1):1-8.
https://dot.org/ 10,1038 /541598-017-07338-x

10, Jauregui-Amezagn A, Geerits A, Das Y, Lemmens B, Sagaert X,
Bessissow T, Lobatdn T, Ferrante M, Van Assche G, Bisschops R,
Geboes K, De Hertogh G, Vermeire S. A simplified Geboes Score
for uleerative colitis, J Crohns Colitis, 2017;11(3):305-313,
https://doi.org/10.1093 /ecco-jec/jjiw 154

1. Pai RK, Jairath V, VandeCasteele N, Rieder F, Parker CE, Lauw-
ers GY. The emerging role of histologic disease activity nssessment
in uleerative colitis, Gastrointest Endose, 2018;88(6):887-898.
https;//doiorg/10.1016/.gie. 2018.08.018

Moerymmg 09.11.2021
Received 09.11.2021
Mpuusita v nevarn 22,12.2021
Accepted 22,12,2021



O630pbs AnTEpaTYPSI Reviews of Literature

Apxns natonorum Russian Journal of Archive of Patology =
2022, 7. 84, N22,c. 58-83 Askhiv patologii 2022, vol. 84, no 2, pp. 58-63
https://doi.org/10.17116/patoi20228402158 hitps://doi.org/10.17116/patol20228402158

IIpuveHeHne TEXHOJIOTHI CEKBEHHPOBAHUSA B e IMATPHIECKOMH
HEHPOOHKOJIOTHH

© K.B. OKOHEHHUMKOB'—, M.B. PbIXXOBA®, C.A. TAACTAH?, E.H. TEABILLEBA®

‘Hopp Children’s Cancer Center Heidelberg (KiTZ), Xanaeasbepr, Tepmanus;

*Division of Pediatric Neuraoncology, German Cancer Research Center (DKFZ), Xanaeasbepr, lepmanus;

*OTAY «HauMOHAAbHEI MEANLMHCKHIT HOCABADBATEALCKMA LEHTP HERAPOXMPYPrisn wa. akaa. H.H. bypaesxos Murzapasa Poconu,
Mocksa, Poceus

PE3IOME

TexHOAOM MM CEKBEHHPOBIHMA HOBOTO NOKOAEHMS 33 NocAeaHee 1(0-AeTHe CTak CTAHAAPTHLIM METOAOM B HOCASAOBAHMSX TEHO-
MHKM IAOKSHECTBEHHBIX OMTYXOASH M NOCTENEHHD BLIXOAST H3 HOBHIA 3TaN — MPUMEHEHNE B KAWHHYECKOH OHKOAOTHIE AAS YAYY-
WEHWR AMATHOCTUKH M NOCTPOEHMS NEPCOHANMBIUPOBAHHOID AedeHns onyxosei. CekBennposanie NO3BOARET APCUMTATD FEHOM
# YCTIUIHO MCTIOABIYETCR AAS OOHAPYKEHUA MYTALMIA M ADYTHX COMATHHECKHUX M3MEHEHIR — TDAHCADKAUMA, KHBEDCHA, BCTABOK
W ABASUMIA, BAPUAHTOB YMCAS KONURA, BEAYIWIMX K Pa3susT0 onyxoau. MNpu dokyce Ha Tpascxpuntom (cheresmy AKTHBHBIX JEHOB)
CEKBEHMPOBAHME NO3BOASET YETKO ONPEACAHTD PAIAMHMS B IKCAIPECCHH TEHOB, YAYHUMTE KAICCHM(PMKALINO ONYXOASH W BHSBUTD
COMATHHECKME XMmepsl. Bce 3T BOIMOKHOCTH OCODEHHO aKTyaAbibl AAS NEAHATPMYECKOA OHKOAOIMM BBMAY CYIHECTBYIOWMX
OTPaHMYEHWT B ASYEHUH M NOTPEOHOCTI B CAMOM TOMHOM BHISIBASHUM KAIOHEBLIX (DaKTOPOB Pa3suTus onyxoaux. B 31ofi cratee
OTMCAHB: TEXHOAOFMS CEKBEHMPOBAHMS, 88 NPUMEHEHHE H3 MATEPHAAAX ONYXOALSH MO3M3 AAS YAVHIIEHNA AMATHOCTHKK i ADYTHe
AKTYALHLIE BOZMOKHOCTH, KOTOPLE MOMYT G6iTh PACCMOTPEHBI AAR MPAMOTO HCNOAL3IOBaHWUR B MEAHLIMHE.
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ABSTRACT

Over the past decade, next generation sequencing (NGS) has become the standard method in research of cancer genomics; cur-
rently NGS is entering a new stage — direct usage in clinical oncology to improve diagnostics and establish personalized tumor
treatments. NGS allows to read the genome and it is successfully applied to detect mutations and other somatic changes itranslo-
cations, inversions, insertions and deletions, copy number variants) leading to the development of a tumor. With a focus on tran-
scriptome sequencing allows to clearly identify diferences in gene expression, improve the classification of tumors and detect
somatic chimeras. All these possibilities are especially relevant for pediatric neurooncology filed in view of the existing limitations
in treatment and the need for the most accurate identification of the key factors of tumor development. In this article, we describe
sequencing technology basis, its application on brain tumor materials to improve diagnostics, and other relevant possibilities that
can be considered for direct usage in medicine.
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Ha sasiniit MOMEHT ONYXOAH MO3I SRARIOTCH OLHMMM
N3 CaMBIX KPHTHYECKHX 3aDoneranuil B Mupe BRIUTY CAOKHO-
crit ux Acdetns. OcobeHHo OnacHM HERPOOHKOIOIHHECKIE
3A00AEBANNS B ASTCKOM BOIPACTE BCACACTHHE OFpaHiteHni
NPUMEHCHHSA CTAMIAPTHBIX BIUIOB JICHCHIA, TAKHX KAK PAILHO-
M XHMHOTEPANIS, 3 TAKKS HAIMHA BOSMOAHBIX BTOPHTHBIX
APpPERTOR NOCAE CTAHAIPTHON TEPANIUM, HETATHBHO RAHFIO-
UIHX HA aankHemee passurie mosea | 1],

CymecTsyer HoLIIe KOTHYCCTHO DHIOH OIyXoiel Moi-
i, MMCIOMNX PAVIHIMA 110 CROSH JOKAIMIALNN, CKOPOCTH
pocTa 1 Apyrium ceoficTsam. bosee Toro, HEKOTOPHE KISCChl
OIYXOJIEH MOIra TAKAKE MOTYT PAAIHMATECH BHYTPH, pacipe-
JACTANCH HA NOATPYIITEL, H Ht DAHHBHE MOMENT Hanbaee aK-
TYANLHBIM CTAHIAPTOM SITHETCH Kianceuuranus omyxoncs
UEHTPAALHOH HepsHo#i cuctemnt or World Health Organiza-
tion [2]. Baiuty BOABILOIO KOAMYCCTEA I CCPLEIHBIX paviM it
MEAY BHAAMM OnyXoaeit Mosra saxueiil (haxtop 148 swbopa
ONTUMAALHOTO JEHEHM — METKOE ONPEAICHHE KAacca ony-
XOUTH ¥ BEISIIACHHC COMATHULCKIX HIMCHEHMI, BeayLmX K pas-
BTHIO ONYXOAH. CTAHAAPTHLIM METOAOM B 3TON 00AACTH AR~
JSCTCH MHCTONOTHA, OXHAKO TYT CYUIECTRYET PRI TEXHHYECKHX
CAOKHOCTEH H B TOM YHCIEe BAPHADEILHOCTD B HHTEPIIPETALMIN
PESYALTATOB BEACACTIHE MHOTOODPAIHOCTH CHCTEMELL MO3IA,
Bonee Toro, 00MYHO B OMYXOAAX MO3TH Y ACTel TPYAHO Bbis-
BUTH Kakne-au060 MeTKie MPUYITHE OHKOreHe3a 1MpH HeKoTo-
PHIX KAGCCAX TAKKX ONYXOUICH, KAK, HAMPHMED, INCHIMMOM,
710 CHX TIOP HE ONPEACACHO HATHYHE KAKHX-THOO KAIOMCHBIX
MYTALME, BEAYVIIHX K PAIBHTHIO ontyxoutn |3,

Jlag pewcHumst STHX HEOPUMHAPHLIX 3a14Y B HACTONILICE
BPEMA OAHMM M3 CAMBIX NEPCTICKTHBHEIX PECYPCOR CTAHOBMT-
¢t MoneKy/ipHan Guononiet. Boabwon war snepe s 310l 06-
nacTy OBUT CASIAN TTOCAE NOSIWICHHI TCXHOA0MI CCKBEHHPO-
BAMMA — CHCTEM, 0DSCIRYHBAIOIIAX NOAYHEHIE H TPOYTEHNE
MOZEKYASIPHON HHDOPMALIK 13 ONYXOACHBIX KICTOK B8 Govib-
mmx oGwsesmax [4]. D CHETEMBE NOIBOISTIOT BUABHTE COMATH -
HECKHE MIMEHCHMSA TEHOMR, BEAVIILHE K PAIRMTIIG ONYXOII,
W NOCTPOUTE TPAHCKPHITTOMHYIO MM MHTICHOMHYIO CTPYK-
TYPY OIYXOIH, HOABOIHIOLIYIO YETKO €0 KAACCHEMIpPoRaTS,
Habpasuas ¥y CeKBCHUPOBAHMA MHPOPMALIMA BRIBOANT Jie-
YEHHE ONYXOIN HA YPOBCHL MEPCOHAIHINPOBAHHON MeIHL-
HBI € MAKCHMATLHON TOMHOCTHIO AHATHOCTHKN M ONTHMATh-
HEIM BEIDOPOM METOIA JICHEHMSL.

MoAyueHne MOAEKYASPHOH
nHopmaLMK, KACAIOWEHCH ONYXOAEH,
ApPH HCNOAL30BAHUM CEKBEHHMPOBAHUS

CekBeHnpoBaHME 3a nocaeaHue 10 2er cTaio craHaapTHon
NPOLEIYPOR B MOACKYARPHOM GHOIONINN U1 MIVICHUS TEHOMA
(noanoit nocaenosareantHocT AHK 13 seex xpomocom kier-
Ki) ¥ TpaHckpunToMa (cosokyrnocti aktusimx PHK, cin-
TesHpyeMsix KaeTkoit), [lepssie MOMMTKH CHUTHBATE MOLIE-
aosateanHocTs JIHK Guuin caesati ¢ noMOoLELIo TPAMEHEHIA
METOAOB CCKBCHUPOBAHMS 10 CIHIepy, QHUKO LIS 3TOT0 Ha-
[0 WIHATLTLIO SHATEH YETKYIO TOKLTHIAUNK HAPYIICHHS B 1e-
HOME 1151 BeIBOPA NpaimMepon, SO0 ONPEaeTITh HeOhXOIN-
MYI0 NOCACHOBITERHOCTE. HOBBIC CHCTEMB! NO3BOMAN 10/~
HOCTHI) ABTOMATHIMPOBATE 3710 fpolece. Ha anHuuf MoMenT
HUOICE PACTIPOCTPAHEHA METOAMKA CEKBEHNIPOBAHIA HOBO-
ro noxkosenna (Next Generation Sequencing, NGS win High
Throughput Sequencing, HTS), no3soasouan NapaiiensHo
cunranarh 20 | s parvenos JTHK. Crasuaaprase mar
NPOUEAYPL CEKBEHHPOBAHKA BKINOSAIOT:

Archive of Patology 2022, vol, 84, na 2

1) (PHABTPALIMIO MATEPIALTE, BATIPHMED, BUACICHIE Olpe-
aenenuux hparventon IHK win xouseprauns PHK n AHK;

2) (bparMERTALHI0 — PAVIEACHHE NOCALIORATRALHOCTER
JTHK 1a onpeacaeHHbie pasMephl U1H BOIMOKHOCTH HX 1po-
YTeHHS W NO0aRIeHHE LAATePos WA GHKCAINN, & TAKKC aM-
FANGHUKALNIO COMRHHBIX (DPArMEHTOR VIS VCHASHHS CHIHLTA]

3) cynTMBANRE TOCACIOBETCABHOCTCT (PPArMCHTOB 1 CO-
XPAHEHHE B DS LHDPOBLIX Jumiceil;

&) AHATHS NOAYICHHBIX JBIHHBIX JUIR BRUTIICHMS COMATI-
geceknx iatereith JIHK n apyrix soaMoxibix (paxTopon pas-
BUTHR ONYXOIH,

JLtst npMMEHCHUS CCKBEHNPOBIHNSE MHHNMLTBHBIT JTMHT
BXOMHBIN TRAHE onyxoin sapsipyer ot 50 20 200 wur [5]. Bax-
HO TAKAKC OTMETIITh, HTO CTAHAGPTHOC CEKBEHHPOBIHIE TpehyeT
nuicokoro kauectsa nexonHoil AHK. MNosromy Guum paspabo-
TaHBLL IPOLEAVPEL, NO3BOAAIONIHE THTEABHOE BPEMS HE TON -
KO COXPAHSITE ONYXQUCEYI TKAHb, HOH H3BICKATH M3 HEC 10~
CTATOMHOE KomueeTno xavectrernoil 1HK. Hanpumep, sui-
aenerne AHK ny ofipasuos, hukcHposaHHbiX B hopMatnte
w samTex napagmaom (Formalin-fixed panftin-embedded),
FAPAHTHPYET YCIEHIHOE IPHMEHEHNE CEKBEHHPOBAHMS C MM~
HUMLIBHOMN MOTCPEN KAYECTBA NOCAE AONTOrO XpaHeHns |6].

Hanbonee tinpoko HCNOALIVEMBIE CHCTCM JUTH CeKBE-
HUPOBAHHA HA TAHHLI MOMEHT MPOMIBOASTCR KoMmanued [1-
lumina. Takne aargopmet, kak NextSeg500 win MiSeqgS00,
MONHOCTHIO ABTOMATHINPYIOT NPOUEAYPY H HA BRIXOAE BbUL-
0T CHHTAHHBIE (PPArMEHTL FEHOMA (NPOMTEHMS, WK PiLiL),
FO3BOASIONINE BRISIBATL HYKICOTHIHYIO NOCICIOBATRALHOCTh
BapesaHHoro cermenta JHK. Trimeinsiit passep puiaa co-
crannnet o1 50 10 150 uyxacormaon. JList vay ImeHis noKphi-
THS TAKAE TIPHMEHRIOTCS NAPHKIC PHALL, KOTaa diparseHT no-
CACAOBATEALHOCTH CHHTHIBACTCH © ABYX CTOPOH. THIHIHbI
paamep (parmenta Moxer ourh o1 300 a0 1000 HyxaeoTn-
a0, Wnpokue parmentat JIHK 0im naprsix puaos ocoden-
HO TIOE3HE] [UIH BRARACHHA KOMIUICKCHBIX CTPYKTYPHLIX 13-
MEHEHHH IreHOMA,

Baasniy aT0n0M HocAe nOAYSCHIN AIHHBIX CEXBEHIPO-
BAHKA NBASETCSE HX aHaMn3. OCODEHHO KPHTIMHO HAAMMNE
HEMHCANTENLHBIX PECYPCOR, XPAHILTHINA TAHHLIX 1 ABTOMA-
THIALMM (IPOLCAYPH SHUNHIY, TAK KAK OOBCM MOAYIECHHLX
JAAHHLIX MOXET MPCBLILATH COTHH MHJUTHOHOB pHAoB. Bunay
TOID ATO FEHOM YEAOBEKN VA HIBECTEH (MOCIEAHSS BEPCHA
GRCh38/g38, nebi.nlm, nih gov/assembly/GCF_(XX)1405.26),
WIHAMATEHO PHILE BHPARHHBAOTCH HA NOCIEA0BATENLHOCTE
ITONO FCHOMA, HTOOK ONPEALINTE HX JoKatmo, Creayer o1-
METHTE, HTO KaX/biil 3ran CCKBCHHPOBAHMSA MOXCT BHOCHTL
TEXHWIECKHE OMMOKH i B PEIYALTATE NOCACAOBATENLHOCTH
PHIA MOACT OTARYATHCH OT HIHAMATLHO CUHTAHHON nocie-
aovarensHocT AHK. Hauuisue i KouTpois KavecTna no-
IBOAACT BREABHTE HEKOPPEKTHEE CCIMEHTI PIIIOR I HOKITIO-
SHTH HX M3 ZALHCINEro aHuansa. TAKKe BUKHO YIHTHBATL,
YTO S NOBKIIEHIS TOYHOCTH NOAYYEHHOTO PEIYALTATA TPe-
OYETOst MMETh BRICOKHA YPOBEHS MOKPHITHA KAAA0M (103N
FEHOMA H 2TO MOXCT nmpcﬁoum. YBCAHUCHHR KOUHYCCTRA
pruoe. Hanpumep, 9100k MORLICHTE TOYHOCTE BEBENICHIE
MYTALMN U FCHOMA YCA0BCKA, HEODXOAMMO MITHHMANL-
Hoe TOKPLITHE 10 40X pHAOE B KAKIOH NOIHINNL, 3 B iwieane
10 100X [7]. CAOKHOCTH HOAHONO MOKPLITHA TAKAL HKT040-
CTCH 15 TOM, 4TO MUILIH PAIMEP PHIAR JKE C VHETOM HUpHEX
(PPATMEHTOR MOKET BECTIE K HETOMHOCTH ONPCACIEHIR 0K~
LM B FEHOME M3-30 HUTHIUA NOBTOpos. Psiil cnenmansHsix
nporpavm Grn pazpabotai, YToOL CKOPPEKTHPOBATE I On-
THMHIHPOBATH BEIPABHIBAHHE PHAOH HA TEHOM W HIDEKATE
PAVTIMHKIX OINGOK, HCKOTOPBIE M3 FTHX METOUOH YAE CTRIN
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Puc. 1. TIpumep KONTPOASR KA4eCTBA AAHHLIX NOAHOTO FeHOMHON0 AHK-CEXBEHHPOBAHMS Ha OOPAILEC PEUMANBA INCHANMOMSL.
AMILTHS YPORHE HOKPITHA FEHOMA 10 XPOMOCOMIM (2) I THCTOrpasMi ¢ro pocipereterus (0). Broyantainn OcyiecTacHn ¢ HOMOLIRI 11H-

CTPYMEHTR KOMTPOIN KAHCCTRA BRpARmassm pros Qualimap.

Fig. 1. Example of quality control for the whole genome sequencing data from ependymoma relapse sample.
Genome coverge analysis per chromosome () and coverage histogram (b). Visualization is performed by the 100l for the guality control of read

alignments — Qualimap.

crumaaprinimg (8], OAHAKO DOIYSEHHBE JAHHBIC BRIPABHITNA-
HIUS PHIDB HA TEHOM TAKAE CAS/YET HIVINTH JCTATRHO LI ki~
ABNEHIN BOIMOKHLIX TEXHIMCCKMX OIIHDOK, HAPHMEP, HIg3-
KOE NOKPLITHE OMPEACTCHHEY YIACTRKOR FeHOME IUTH NOBPE#-
ACHHRS (PPArMEHTAMS. DTOT KOHTPOIL KAUCCTHA TAKAE CTiul
CTAIAPTHEM GAOKOM RHIN I AAHHMY CCKICHRPOBAHMA C Ha-
Gopom sdupexTHRHBIX cylecTRYIOmMX nporpamm [9], nosso-
AFIOUINX DESENTL BOIMOAHLIE npodacyut (pue, 1),

TTOAYMCHHBIC PEIVABTATLL BMPABHHBAHMUS PHIOB HA Te-
HOM MOTYT ORITH HCTIOIBLIOBAHLL JUIH PELIEHHA CAOARHLIX 33~
JAY, KAAKAAN 13 KOTOpRIX ofsuaet esocht enetnbuxon, lunee
B CTATHE ONHCHIBAIOTCH THIMMHLIC CTPATEIHM AHLTHIA JNHHLIX
JAHK 1 PHK g Heftpoonkonornm.

AHK-cexsenuposanme

Cexpenmponarne AHK siseren saaHBM HTUNOM B 01t~
KOJOTHMN, NOCKOILKY MOIBOJSIET BLISTRAATL MYTALLHI, HHBEP-
CHM, BCTABKH, YUUIEHH 1 CAOKHME TRAHCAOKULINN TeHOMA,
BEAYIHE K passnTino omyxonn. Hanbonee onmuMansisiil Me-
TOU IR PELICHMSE TAHHON 34490 — NOAHOC CCKBEHHPOBA-
HHE TEHOMA, OCYIIECCTIVIIOMCE NOKPHITHE HCCX 610 YMOCT-
Ko, Oaniko Takas npoueaypa MoXer Tpebosarth 10801~
HO HBICOKHX (PHHAHCOBBLIX PACXOA0B BBHAY HEOGXOAHMOCTI
TMOAHOTO NOKPEITIA. ANBTEPHATHBON MOKET CHVANTE 1O~
HOC 3KIOMHOC CCKBCHMPOBIHHE YMACTKOB FeHOMA, TTOKPLI-
BAIOUIHX TOALKO (DYHKUMOHWIBHEE CEIMEHTH TeH. IKI0-
M COCTIIVIAIOT AL 2% TeHoMa, TEM CAMBIM SHAMHTEABHO
YMEHBILAKT KOITHISCTBO TPEOYEMBIX PHAOB A5 TOKPLITIHY,
Bonee Toro, 9K30MLl MOTYT TaKAE OLTH OTGUALTPOBAH B
HA PAUL FEHON, BIEAHLIX JUE WIVNCHHA Onyxonell, npu Haue-
JCHHOM CCKBECHUPOBAHIN, cile Donee yMeHbIuny Tpelyemme
pecypet, Tem e MeHee IPUHUITHAIBHO YUHTHIBATE, MTO Ta-
Kast (PHALTPALIHA MOKCT NPHBCCTH K OTEpe BakHON udop-
MALTHM, THK KAK H3-33 TPAHCAOKAUMA MOTYT ORITH COMATHYE-
CKM AKTHRNB YUACTKN ICHOMI, HENOKPHITHC U BLGpUHHOM
METONE COKBCHUPOBANMA, HATIPHMED PETHOHB MCKAY IeHa-
Mit HIH XBOCTEI XPOMOCOM.

60

JIHK-CeRBCHMPOBIHNE MPHMEHACTCS B OCHOUHOM 1 O3~
KOMOTUM LIS OTNPEACTACHUA MYTALMN — HIMCHEHMI reio-
M, KOTOPKE MOFYT BECTIL K PATBHTING ONYXO/N, KAk, HuIpi-
Mep, xopomo nsysennsie K27M- wm G34R-myraunm rena
H3F3A 8 ravobnactomax [ 10]. Taxue MyTamsm MoxHO Bhist-
BHTH 1TPY CPARHEHHN NOCACAOBATENBHOCTEH PHAO, MOAYYCH-
HBIX 13 OIYXQIM € HOCTCAORATEIBHOCTHIO HOPMUTBHONO FEHOM
(puc. 2). CymecTsyer psul IHPOKO HEIOIBIYEMBIX IPOIPAMM -
HEX HHCTPYMEHTON, OSBOJISIONINX BRITONHHTD 3TV IIPOLCAY-
py [11]. KpoMe 1010, npin noMouin Taxoro CeKBeHHpOBtHms
TAKAC MOKHO BEAWEHTE 1 BO/ICE CHOKHBIC HIMCHEHNA F'eHoMA.
BCTARKMN, VAVICHHS, IV 1 TpaHCaoRaimm. Tummyssin
NPUMEPOM TRKOTO COMATHMECKOTO Mhipe kT SIIACTCH e/ s
KPHTHICCKOTO cermenTa renn CDAN2A o ranobancromax | 12]
W CAORHAN CHCTEMA TPAHCAOKALIN — XPOMOTPHIICHE 1 ME-
aynnotancTomax waneransomax | 13], Kak v s noncka my-
THUMH, BLETIIEHHE TUKHX COMETHYSCKIX MIMEHEHITH OCVIneCT-
IISETCA HPH HCIONBIOBAHHH ONMYGIHKOBAHHEIX H ALANTHPO-
BaHHBIX MeToaon | 14],

BaxHo npHHMMATL BO BHUMAHNE, HTO B ONYXOINX MO3-
1 MOEYT OTCYTCTROBRATH KAKHE-THEO TIPIMBIC HIMCHCHMHA ¢~
HOMA, OCODEHHO YUNTHBAN, HACKOABKO MILIO MYTHLIA BO3-
HUKACT B parHem pospacte. HeeMOTPR Ha 310, 10NOAHITE -
Hbtlt SuekT MOXKET GRITE BRISIVICH TIPH TOMOILH TPOBEPKH
vaMeHerni kominh resoma, Tak, HEKOTOPME OHKOTCHE MOTYT
CILTLHO AKTHIMPOBATLCSA HEPes AMIUIIDHERLING, KUK, HANPH-
sep, rpasckpitniumonibie pakropst MYC n MYCN B rpyrinax
3 u 4 meayanobnacromm [ 15]. FeHoMHOE/IKIOMHOE COKBCHN -
POBAHHE TAKAKE NOIBOASET MPI AHUTHIC TAHHLIX BLISIRITS Ta-
kie schexrui. Kak i ¢ MyTammsiMm, Cymecriyer pia crabman-
JOBAMHLIX METOAON NS QOCTHARCHIA 3TOM Lean [16].

Tocae BHIRBACHN MYTALLIH, BCTABOK/VRICHIA 1 TPaNC-
JOKALHI 13 TAHHLIX CEKBEHHPOBAHNA TEHOMA HIH KIOMA He~
OOXOIHMO ONPEACANTE T¢ HIMEHEHMS, KOTOPLIC MOTYT AABaTh
cephestible HPeRT ACCTABHINALIY HOPMILTEHEIIX KICTOK.
O6umpHBIc GHEAHOTERN AOCTYIHEX ANHHEX MOKHO HCTOMN-
JOBATE, YTOOH AHHOTHPOBATE WX, HATPHMEP, NPOBEPHTE 10~
KALHIO MYTALMH B TEHOME § YTOMHHTL, KOKOA YMACTOK TeHa
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Puc. 2. Comarnieckan MyTauus, BEAYIas K M3MeHCHMI0 GeAka
NOAHOTO FEHOMHOIO CEKBEHHPOBAHMS M3 00Pa3La rAHOMBIL.

(G34R) B rene H3F3A, oBHapyKeHHas NPH aHAAMIE AAHHBLIX

Braywinsannst 0cyiecTjiena ¢ HoMouibio uierpymenta Integrative Genomics Viewer,
Fig. 2. Somatic mutation leading to protein change (G34R) in H3F3A gene detected by the analysis of the whole genome se-

quencing from glioma tumor.
Visualization is performed by Integrative Genomics Viewer tool,

JATPOHYT M MOXKET JIH OH TIPHBECTH K (DYHKIHOHANBLHOMY
MIMEHEHMIO OCNIKA, CCTh JIM NOATBECPKACHUE FTOH MYTALLUM
KaK M3BECTHOTO COMATHMECKOTO MIMEHECHMS 110 CYLLECTRYIO-
MM MCCHEOBAHMAM ANOKAYECTREHHLIX onyxonei u ap, Cos-
JIAHHBIC [UISE 9TOH UEAN LHMPOKO HCTIONL3YEMbIC PECypehl X0-
POILIO OIMMCAHB! M HAXOMATCH B OTKPLITOM JIOCTYIIE JUIS TTPH=-
MeHeHus | 17),

BasKHO OTMETHTD, UTO HAACHHBIC C NOMOULBIO CEKBEHHPO-
BAMMSE MYTALMM MOTYT HE AanaTh HHKAKoro adexra, cossan-
HOI'O € PASBUTHEM ONYXONH, HO SISO TCS OOLIMHBLIMI BOIMOXK-
HBLIMM U3MEHEHHAMH B TeHoMe. JUist ueTKoro BuistBiIc s sHa-
HHUMOCTH MyTALLUK TPeBYeTCs CretHaIbibii KOHTPOIIL B BHe
HopmaibHoro matepuiia JAHK maumenta, onyxons Kotoporo
naysaercs (Hanpumep, Kposs), Hopmauiii Marepuan Takxke
CEKBEHUPYETCSH, TIPH ITOM MYTALLUK W TPAHCIOKAIIMHM O11YX0-
JIM CPABHMBAIOTCH C PEYALTATAMM, MONYUCHHBIMU B KOHTPO/IE
JUISE BLISTICHMS COMATHYECKMX namMenernii, Tem He meree Tpe-
OYETCSl YUMTBIBATE, 4TO TEHETHHECKM JAI0KCHHBIC TAK HASLIN-
CeMBIC HACJICACTREHHBIC MYTALLUN TOKE MOTYT HIPATh BRKHYIO
poith, HEKOTOPKIE BUILE ONYXOAe MO, HATPHMED MELY/UI0-
61aCTOMA, MMEIOT ACCOLMALMIO ¢ CHHApoMom JIn—Dpaymenu,
ofyciopnennsiM mytateit B rene 7P53 | 18). lononuuresnn-
HAst [IPOBEPKA BLBIBACHHLIX B ONYXOMsX. MYTaltHil npu cynie-
CTRYIOIIEM KOHTPOJIE CrelHBHIHBIX TCHOB MTO3BOINT H3YINUTH
a1n apherTul,

JList (PHHALHOM TIPOBEPKY PESYALTATOR TakxKe OGBYHO
UMEET CMBICI BU3YAIM3nposars pesyabrar. Ha qanusiit mo-
MEHT CYLLECTBYET Psil HHCTPYMEHTOR, KOTOPLIE NOMOTAIOT 0T0=
OpasuTh BLIOPAHHBIN YHACTOK FCHOMA (HANPUMEP, KIIOUMEBOH
NOBPEKACHHLIH TEH, KaK NOKA3aHO Ha prE. 2) ¢ NOJXHOI nHTE-
IPALMEH JaHHBIX CEKBEHUPOBAHMS — HOKPLITHSE, HARACHHBIX
MyTatui ¥ Tak ganee. BHayannsaiimst nossosier BusiBnTh, Ha-
CKONLKO KOPPEKTHBIM SIBASICTCS PeayaLTaT, 4 TAKKE M3YUHTL
JONoaHuTeAbHbe aetann. EcTh Kak WMpoKogaoCTyIHbIe Hi-
crpymMenTil croboaHoro toetyna (npumep, Integrative Genom-
ics Viewer [ 19]), Tak ¢ (1porpaMMbl OT KOMMEPYECKHUX KoMITa-
HUH € NOJHOH MOAICPRKON, HO TPEOYIOLIHX N0MOAHUTETBHON
onaarsl (npumep, CLC Genome Browser).

Archive of Patology 2022, vol, 84, no 2

PHK-ceksenuposanue

Ipumenenne PHK-cekpenupoBanms Ha Matepuanax omny-
X0Au exoano ¢ npoueaypoi s JIHK 1o csoum rexuuyecknm
NETAMAM W OTIMHACTCS TOILKO 110 NEPBOMY 9TAIY: HIBICUCH-
nute w3 onmyxonu PHK kouseprupyiores s JIHK, a takxe duin-
TPYIOTCH JUISE MCKINOYEH NS MIBBITOUHLIX TEHOB (Hanpumep,
PUGOCOMHBIX). TTONYMCHHBIC PUILLI BHPABHUBAIOTCH HA ¢~
HOM, MHTEIPHPYS YKE CYHICCTRYIONINE M IIMPOKO MPHMEHS -
eMble nporpamMmet [20], 1 anee HCNOALIYIOTCS UIH OUEHKI
AKCHPECCUH TCHOR HOCHE MOACHETA KONHUCCTHA PHIOE, 110~
KPBIBAIOUIMX MX. BAXKHO YHHTBIBATS, YTO JUIS KOHTPOJIS FeHOB
TPeBYETCs UCHONBLIOBATE NOCACAHION AETANBHYIO AHHOTALIMIO
reroma yenoneka (Hanpumep, Geneode 38, gencodegenes.org/
human), a TaKKe, KAk ¥ U TeHOMHOIO CEKBEHHPOBANKS, OCY-
LLECTBASTL AONOAHNTEILHBI KOHTPOIL KAMCCTRA BLHIPABHUBA-
Hust puton, crnienndmanniii wis PHK (nanpuvep, sbisisnenue
NPONOPLUMK MOKPLITKIX I'EHOR).

[TosysenHas MATPHIE DKCITPECCHH TCHOB NO3BOMISICT YeT-
KO BLSBHTL HAUGO/ICE AKTHBHBIC WK, HA0BOPOT, OTEPSHHbIE
MAPKEPBE — KJIOMEBLIC ICHbE, YHACTBYIOUINE B PASBUTHN Of1Y-
xounu. Hanpumep, amiundukaumnio MYC/MYCN B rpynnax
3—4 MeyJUIOBIACTOME! TAKKE MOXKHO ONPEICTHTEL B AHHBIX
PHK-ceKBeHMPOBAHMS, HCHIOIBIYH HX BBICOKYIO DKCITPECCHIO
N0 CPABHEHMIO € APYIUMK reHamu onyxoun, bonee toro, nosn-
HBIH MATEPUAL DKCIIPECCHU FEHOB 0OPA3IA ONYXOIH MOXKHO
CPABHUTD C PASTHMHBIMM AOCTYTHBIMM MM ONYOIMKOBAHH i~
MH MaTCPHAIAMH JIPYTHX OITYXOJECH [TPH KJIACTCPH3ALIMI, HTO=
Ol MOATBEPANTE THCTONOIMHECKYIO KIACCH(PUKATIHIO OITyX0-
JIW MM BBISIBUTL BOSMOXHBIC pasiinius, He MeHee BaxHO,
YTO BBISIBACHHE TEHOB, AKTHBHLIX B OITYXOJIH, NOIBOJIHT NOHATE
NX KOMMYHUKALMIO M OHPEACTNTE KIIOUCBBIC OHTONIOMMICCKHE
IPYHTILL DTO MOXKET SIISTLCS PEIIAIONIHM (PAKTOPOM JUTS Bhi-
Bopa HOBEHINETO METOAA JICHEHWH, TAKOTO KAK KOHTPO/Ih M-
MYHHOH CHCTEMBI MM JICAKTHBALLMS OTIPEACACHHOIO COMATH -
HECKOTO IeHa vepes pelakTHpoBane reHoma,

OnHako Hanbosee SHAUNTEABHOH NPUUMHON NPUMCEHCH U
PHK-cexkBeHmponaHus Ha MaTepuaiax Onyxojuci apisercs
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Puc. 3. Cansitme renos ZFTA w RELA, BbisBAEHHOE B 3MEHAMMOME B pe3yAbTate HCrnoAb3oBanus PHK-ceksennposanus.
Busyanuzaums ocyiecTsiIeHa Kak 3aBepIialoninii 3Tan aHam3a JaHHBIX C MOMOILBIO HHCTPYMEHTA JUISL TOMCKA XMMEPHBIX reHoB Arriba.
Fig. 3. Fusion ZFTA and RELA genes in ependymoma identified by RNA sequencing.

Visualization is generated as additional final data processing step from the fusion calling tool Arriba.

BO3MOXHOCTH OOHapyXeHus reHos causinus (fusion genes),
win xumep. Takue reHbl MOTy BO3ZHHKHYTB I1PH TPAHCJIOKAa-
[MM FeHOMA, MPUBOISLCH K CIIMSIHUIO (hparMeHTa OJJHOTO reHa
C IPYTUM, T.€. K (HOPMHUPOBAHMIO HOBOTO I'eHa C YHUKaIbHBIMH
COMATHYECKUMM (DYHKLIMAMH. XOPOLIO U3BECTHLIM TPUMEPOM
Takoro reHa sisagercs xumepa ZFTA-RELA B arpeccHBHBIX
aneHaMMoMax (puc. 3), koropasi Gbi1a 1oKa3aHa Kak OCHOBHAsI
NpUYMKUHA pa3BuTHs ontyxosu [21]. [ist BHISIBJICHMSI TAKMX Te-
HOB ClustHUsI ObLTN paspaboranbl ¢ dexkrusHbie GuonHdop-
MaTHUYECKHUE METOJIbl, YK€ HIHPOKO UCTIONb3YeMbIe VISl YTOU-
HeHus Kinaccudukaumm onyxonu [22]. Tem He MeHee BbisiB-
JIEHHbBIE TEHBI CIUSIHUSL MOTYT MOTPebOBATHL AOMOMHUTEIBHOI
3KcrepuMeHTaIbHOM nposepku. Hanbosiee yao6HbIM MeTOIOM
JUTSE 9TOU LIEJTH MOXET CITYXKUTh MOJTMMEPa3Hast 11eTHasi peak-
s (TMLLP) wim cekBennposarue no Caurepy.

BaxHo ormetuth, uto PHK-cekBeHupoBaHme Takke MO-
KeT OuITh cKOMOMHMPOBaHO ¢ naHHbIMK JITHK-cekBenupo-
BAHMS, MONYYCHHBIMH M3 MATEPHAJIA TOM JKE CAMOM OITyXOJIN.
910 0COOEHHO MOAE3HO sl TIOATBEPXKIACHUS AKTUBHOI MyTa-
LIMH B 3KCMIPECCHPYIOLIEM IEHE B CIIyHae ee NponopLUHOHATbHO-
O pasyiyMs B A/UIEJISAX 1O AaHHBIM, Tiony4deHHbIM 13 JIHK (Ha-
npumep, Ha puc. 1 — G37R-MyTauus BEIPAXEHa TOJIBKO B O/1-
HOM autenn). JIpyroit BapuaHT KOMOMHAIIMKM — 3TO BHISIBIEHUE
addekra HalIeHHON B reHOME TPAHCJIOKAIIMK, KOTOPasi MOXET
BECTH K MOSIBJICHUIO T€HA CIIMSIHMSE, KaK ObUIO YKA3aHO BhIILIE.

AUTEPATYPA/REFERENCES

1. Chemaitilly W, Armstrong GT, Gajjar A, Hudson MM. Hypotha-
lamic-pituitary axis dysfunction in survivors of childhood CNS tu-
mors: importance of systematic follow-up and early endocrine con-
sultation. J Clin Oncol. 2016:34(36):4315-4319.
https://doi.org/10.1200/1C0.2016.70.1847

2.  Louis DN, Perry A, Wesseling P, Brat DJ, Cree IA, Figarel-
la-Branger D, Hawkins C, Ng H, Pfister SM, Reifenberger G, et
al. The 2021 WHO classification of tumors of the central nervous
system: a summary. Neuro Oncol. 2021;23(8):1231-1251.
https://doi.org/10.1093/neuonc/noab 106

62

HononuntensHo susyannsauus JHK- u PHK-pesynsraros
TOXE MOXET ObiTh CKOMOMHUPOBAHA [UIsl YAYULICHUS] MHTEP-
MPETALMK C TTOMOILBIO CYIUECTBYIOINX M PAHEE OTMEUYEHHBIX
HHCTPYMEHTOB | 19].

3akAuyeHue

B naHHBI MOMEHT B OHKOJIOTUM CEKBEHHPOBAHHE HOBO-
IO MOKOJEHUSI KAK HHCTPYMEHT JMATrHOCTUKH aKTUBHO NpH-
MEHSIETCS B KIIMHHYECKOI npakTuke. O1HAKO BCeraa cieayer
YYUTBIBATh, YTO, HECMOTPS HA BO3MOXXHOCTD BbISIBJICHUSI MyTa-
LM, CTPYKTYPHBIX MU3MEHEHMIT rEHOMA M APYTUX BaXKHBIX CO-
MaTHYECKHX (DAKTOPOB, U3yHMeHHe MaTepralia ONmyxoJiu Tpeby-
€T MOJIHOI KOMOMHALIMK BCEX JOCTYITHBIX PECYPCOB, MPH 3TOM
BAXKHBIM 111aroM SIBISICTCSl KOPPEKTHAs MHTErpailusi Marepma-
JIOB CEKBEHMPOBAHMS B MOJIHYIO CUCTEMY IMATHOCTUKH OTTyXO-
Jiei Ha MeIMIIMHCKOM YPOBHE.

B OyaylueM ceKBEHUPOBAHNE MOXET CTaTh CTAHAAPTHBIM
JIOTNOJTHUTEIbHBIM METOIOM, TMO3BOJSIONINM YIYYIINTE ITPO-
THO3 ¥ BbIOpaTh HAWIYYIIVIO CTPATErHIO JICUEHUsI TTAlMeHTa,
YTO ABASETCH BAXHEHIIMM TPeOOBAHUEM B NMEANATPUYECKOMN
HEHPOOHKOIIOTHH.

Paboma noddepxcana Iparimom Munobprayku PD (nomep
coenawenus 075-15-2021-1343).

3. Thompson YY, Ramaswamy V, Diamandis P, Daniels C, Taylor
MD. Posterior fossa ependymoma: current insights. Child’s Nerv
Syst. 2015:31(10):1699-1706.
https://doi.org/10.1007/s00381-015-2823-2

4. Meldrum C, Doyle MA, Tothill RW. Next-generation sequencing
for cancer diagnostics: a practical perspective. Clin Biochem Rev.
2011;32(4):177-195.

5. Arreaza G, Qiu P, Pang L, Albright A, Hong LZ, Marton MJ, Lev-
itan D. Pre-analytical considerations for successful next-generation
sequencing (NGS): challenges and opportunities for formalin-fixed

Apxus natorormm 2022, Tom 84, N°2



Ob30pe smTeparypst

Reviews of Literature

1L

12

13.

and paraffin-embedded tumor tissue (FFPE) samples. Intr J Mol
Sei. 2016:17(9):1579.
https://doi.org/10.3390/5ms 17091579

Greytak SR, Engel KB, Zmuda E, Casas-Silva E. Guan P, Hoad-
ley KA, Mungall AJ, Wheeler DA, Doddapaneni HV, Moore HM.
National Cancer Institute biospecimen evidence-based practic-
es: harmonizing procedures for nucleic acid extraction from for-
malin-fixed. paraffin-embedded tissue. Biopreserv Biobank. 2018;
16(4):247-250.

https://doi.org/10.1089/bio.2018.0046

Alioto TS, Buchhalter 1, Derdak S, Hutter B, Eldridge MD, Hov-
ig E, Heisler LE, Beck TA, Simpson JT, Tonon L, et al. A compre-
hensive assessment of somatic mutation detection in cancer using
whole-genome sequencing. Nar Commun. 2015:6:10001.
https://doi.org/10.1038 /ncomms 10001

Li H, Durbin R. Fast and accurate short read alignment with Bur-
rows—Wheeler transform. Bioinformatics. 2009:25(14):1754-1760.
https://doi.org/10.1093/bicinformatics/bip324

Garcia-Alcalde F, Okonechnikov K, Carbonell J, Cruz LM, Gotz
S, Tarazona S, Dopazo J. Mever TF, Conesa A. Qualimap: eval-
uating next-generation sequencing alignment data. Bioinformatics.
2012;28(20):2678-2679.
https://doi.org/10.1093/bicinformatics/bis503
Schwartzentruber J, Korshunov A, Liu X-Y. Jones DT, PfaffE, Ja-
cob K. Sturm D, Fontebasso AM. Quang D-AK, Tonjes M, et al.
Driver mutations in histone H3. 3 and chromatin remodelling genes
in paediatric glioblastoma. Narure. 2012:482(7384):226-231.
https://doi.org/10.1038 /nature 10833

Cibuiskis K, Lawrence MS, Carter SL, Sivachenko A, Jaffe D,
Sougnez C, Gabriel S, Meverson M, Lander ES, Getz G. Sensi-
tive detection of somatic point mutations in impure and heteroge-
neous cancer samples. Nat Biofechnol. 2013:31(3):213-219.
hitps://doi.org/10.1038/nbt.2514

Crespo 1, Vital AL, Gonzalez-Tablas M, del Carmen Patino M,
Otero A, Lopes MC, de Oliveira C. Domingues P, Orfao A, Tab-
ernero MD, et al. Molecular and genomic alterations in gliobias-
1oma multiforme. Am J Parhol. 2015;185(7):1820-1833,
https://doi.org/10.1016/j.ajpath.2015.02.023

Ernst A, Jones DT, Maass KK, Rode A, Deeg KI. Jebaraj BMC,
Korshunov A, Hovestadt V. Tainsky MA, Pajtler K,. et al. Telo-
mere dysfunction and chromothripsis. Int J Cancer. 2016;138(12):
2905-2914.

https://doi.org/10.1002/1jc.30033

Archive of Patology 2022, vol. 84, no 2

14

I5.

16.

17

I8.

19.

2L

Rausch T, Zichner T, Schiartl A. Stiitz AM. Benes V, Korbel JO.
DELLY: structural variant discovery by integrated paired-end and
split-read analysis. Bioinformarics. 2012;28(18):333-339.
https://doi.org/10.1093 /bioinformatics/bts378

Roussel MF, Robinson GW. Role of MYC in medulloblastoma.
Cold Spring Harbor Perspect Med. 2013:3(11):a014308.
hitps://doi.org/10.1101 feshperspect.a014308

Whitford W, Lehnert K, Snell RG, Jacobsen JC. Evaluation of the
performance of copy number variant prediction tools for the de-
tection of deletions from whole genome sequencing data. J Biomed
Inform. 2019:94:103174.

https://doi.org/10.1016/5.jb1.2019.103174

Richards S, Aziz N, Bale S, Bick D, Das §, Gastier-Foster J, Gro-
dy WW, Hegde M, Lyon E, Spector E, Voelkerding K, Rehm HL;
ACMG Laboratory Quality Assurance Committee. Standards and
guidelines for the interpretation of sequence variants: a joint con-
sensus recommendation of the American College of Medical Ge-
netics and Genomics and the Association for Molecular Patholo-
gv. Genet Med. 2015;17(5):405-423. =
htips://doi.org/10.1038/gim.2015.30

Rausch T, Jones DT, Zapatka M. Stttz AM, Zichner T, Weischen-
feldt J, Jager N, Remke M, Shih D, Northcott PA, et al. Genome
sequencing of pediatric medulloblastoma links catastrophic DNA
rearrangements with TP33 mutations. Cell. 2012:148(1-2):59-71.
https://doi.org/10.1016/j.cell.2011.12.013

Robinson JT, Thorvaldsdéttir H. Winckler W, Guitman M, Land-
er ES, Getz G, Mesirov JP. Integrative genomics viewer. Nar Bio-
technol. 2011:29(1):24-26.

https://doi.org/10.1038/nb1.1754

Dobin A, Davis CA. Schlesinger F, Drenkow J, Zaleski C, Jha S,
Batut P, Chaisson M, Gingeras TR. STAR: ultrafast universal RNA-
seq aligner. Bioinformatics. 2013;29(1):15-2L

https://doi.org/10.1093 /bicinformatics/bs635

Zheng T, Ghasemi DR, Okonechnikov K, Korshunov A, Sill M,
Maass KK, da Silva PBG, Ryzhova M. Gojo J. Stiche! D, et al
Cross-species genomics reveals oncogenic dependencies in ZFTA/
Cllorf95 fusion-positive supratentorial ependymomas. Cancer Dis-
cov. 2021:11(9):2230-2247.
https://doi.org/10.1158,/2159-8290.CD-20-0963

Uhrig S, Ellermann J, Walther T, Burkhardt P, Frohlich M. Hut-
ter B, Toprak UH. Neumann O, Stenzinger A. Scholl C, Frohling
S, Brors B. Accurate and efficient detection of gene fusions from
RNA sequencing data. Gemome Res. 2021:31(3):448-460.
https://doi.org/10.1101/gr.257246.119

Moctynuna 10.12.2021
Received 10.12.2021
Mpussita 8 nesars 22.12.2021
Accepted 22.12.2021

63



OG30p Anreparypm Revsews of Literature

Apooai NATONOr e Rusaian Jowma of Actwwe of Patology =
2022, 1, 84, N®2, ¢ 6471 Arkhiv patologh 2022, vl 34 no 2. pp. 64-71
hitps://doi.oeg/10.17116/patol20228402164 nitps:/ /0ol orgy 10, 171165, pated20228402164

ITpoduamposanne 3KCNPeccHH reHOB B IHATHOCTHKE MEJIAHOMBI:
npodJieMbl ¥ NEPCIeKTHBDI

© H.B. MAAKWHA, T.I. PYKILA, B.A. XOPKEBCKUA, E1O. CEPTEEBA, 10.A. DEDEAOBA

MIBOY BO «KpacHORPOkMI FOCYAIPCTBEHHLIR MEAMLIMHCKMA yuuaepenTer ww. npods, B.W, BoRno-Aceseunoros Misaapasa PFocomm,
Kpacuompex, Pocoms

PE3IOME

K rpoOAEManm AMarHOCTHKK W AHGHEPEUMasion AMSIHOCTHKK MEAANOME KDKK B PABOTEe SRIMA-NATOAONDRHATOMI OTHOCRTCH
HE TOAWKO TTPOTHBOPEMMBEE CTRYKTYPHO-MOPRROAGTHHECKHE OCOBEHHOCTI, HO 1t HEADCTATOMHAR SOPEKTHEHOCTL GHoXimme-
CRMX 1t HEKOTOPMX MOACKYARPHEX MAPKEPOE NP MMMYNOMCTOXMMUMECKOM HOCARA0BAHIN. B 0G30pe NPHBEAEHI COBPEMEHNNE
ACTHEKTI OUEHRM JAORAYCCTHEMMMY. HOBOODRAIOBAHNHA 13 OCHOBE XAPIKTEPHTTHRN IKCTPECCHIE FEHON, TPOWIBOAMTEABHOCTE,
OUBEXTHEHOC TH 1 HAAEANOCTS ONPEAEACHIE KOTOPHIX MOKET B DEPCTIERTHBE HAMTE KAHHMYECKOS NPUMEHEHNE B KAHECTBE AOTIOA-
HEHHA K THCTOMATOAOTHHECKMM METOASM B AMArHOCTHKE i ANDHEPEHLIMAARHON AMATHOCTHRE PAIHBIX SAOKAHECTHEHHMY HOBOOH-
PRICBAHIA, B TOM WHEAE W AMCATHOLMTIPHIX, MTO MEHRET MAPEANEMY PYTHHHON MEANUMHOKON NPTk, sheapss 8 wee Sdar-
HOCTMHECKHE TECTH, HOCYUHE MOAEKYASPHYI HHOPMALI0,

KANCEBIE CAOBA: MEAGHOME, AMATHOCTHKE, MOACKYASDHAIE MAPKEPL, NPOEHANDOBIHHE SKENPECCINT TEHOH,

HHDOPMALIHA OB ABTOPAX:

Maaxua H.B. — htips://orcid.org/0000-0002-6801-3452

Pyxaua T.I'. — https://orcid,org/0000-0001-8142-4283

Xopxescxmit B.A. — https://orcid.org/0000-0002-9196-7 246

Cepreesa E_10. — https://orcid.ong/0000-0002-2089-6022

Dedenona 10.A. — hips://arcid, org/0000-0001-3434-71 55

Antop, orsevcrsenmil 3i nepemnexy: Py T.1 — e-mail: taryana_roksho@mail ru

KAK LIHTHPOBATS:
Nanksnn H.B., Pya T.1 ., Xopaesceuit B.A,, Cepreena E1O., @edenona 10.A. TTpodstainposssine ICpecciin resos i AarHocTike
MESAHOMEE pOGICeMEL it tepenexTinnn. dpxua namosoeuu. 2022:84(2):64-7 1. hups://dol.org/10.17 1 16/patol 20228402 164

Gene expression profiling in melanoma diagnostics: problems and future application
in clinical practice
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ABSTRACT

Difficulties in the diagnosis and differential diagnasis of melanoma in the work of a pathologist include not only conflicting struc-
twral and morphological features, but also the insufficient effectiveness of biochemical and some molecular markers in immuno-
histochemical studies, The review presents modemn alternative methods for diagnosing malignant tumors based on the assessment
of gene expression, the performance, objectivity and reliability of the determination of which may in the future have clinical
application as an addition to histopathological methods in the diagnosis and differential diagnosis of various malignant neoplasms,
including melanocytic neoplasms, which is changing the paradigm of routine medical practice, introducing diagnostic tests that
carry molecular information into it .

Keywords: melanoma, diagnosis, molecular markers, gene expression profiling.

INFORMATION ABOUT THE AUTHORS:

Palkina N.V, — https://orcid.ong/0000-0002-6801-3452

Ruksha T.G. — hitps://orcid.org/0000-000] -8142-4283

Khorzhevskii V.A. — https;//orcid.org/0000-0002-9196-7246

Sergeeva E.Yu. — https://orcid.ong/0000-0002-2089-6022

Fefelova Yu.A. — https://orcid.org/0000-0001-5434-7155
Corresponding author: Ruksha T.GG, — e-mail: tatyana_ruksha@mail.ru

TO CITE THIS ARTICLE: :

Palkina NV, Ruksha TG, Khorzhevskii VA, Sergeeva EYu, Fefelova YuA. Gene expression profiling in melanoma dingnostics:
problems and future application in clinical practice. Arohive of Patholagy = Arkhiv patologii, 2022;84(2):64-71, (In Russ.).
hitps://doi.org/10.17116/patol 20228402164

64 Apxua naroaorin 2022, tom 84, N2



OQOa0ps AMTEPATYLI

Reviews of Literature

CospemenHoe cocroaHue
MOPGOAOTHUECKOIH AMATHOCTUKM
MEAAHOMBI KOXH

B Hacrosiee npemMst rHCToA0MM4ecKoe HCCHe/IOBIHNE, Co-
BEPLIACMOE BPAYOM-TATOSOIOAHATOMOM, CHHTACTCH 30J0THIM
CTAHAUPTOM AMATHOCTHKY 1 InhpepeHianbHOR aInarnocTi-
KU MENAHOUHMTAPHEIX HOBOOOpAIoBaHKi, BMmecte ¢ aTum, co-
IJIACHO PE3YALTATAM PsIa HeeaeaoBanmit, o1 § 1o 20% ananm-
SUPYEMBIX THIMEHTHBIX HOBOODPAZOBAHMI PACHEHHBAIOTCSH
BPAYAMM-TATONOTOAHATOMAMM KAK HCOIHOSHAUHBIC, YTO VK-
IBIBACT HA HEOBXOAMMOCTE JAILHEHILECIO COBCPUICHCTBONA
HUS AMATHOCTUKHY MEJIAHOLMTAPHLIX HOROOGPaloBalui Ko-
A [ 1], K hakropam, oOyCAOBIMBAIOLIINM HANUUNE CITOPHBIX
BOITPOCOB KaK B OTHOIEHUH MEJIAHOMEI KOKH, TaK W HEKOTO-
PLIX APYIUX WIOKAYCCTHEHHBIX ONYXOJEH, OTHOCHTCS HE TO/h-
KO XapakTep cyObeKTUBHON OUCHKH PA3HBIMK CIICLIHAINCTA-
MH, HO M IIMPOKUIE ANANAZ0H CTPYKTYPHO=MOPDOIOIHICCKHX
NPUIHAKOR, CBASIHHBIX B TOM MHMCIE ¢ pasHOOOpa3IueM Mose-
KYJBIPHBIX HOATHIOB HosooOpasosanui [2]. KpoMe 1oro, co-
XPAHACTCSH PSiL BOTIPOCOR K ITPOIHOCTHYECCKON M IHATHOCTHYC-
CKOHU HEHHOCTH UMMYHOIHCTOXMMHUCCKOIO METOLA B OTHOLLIC-
HUM HCKOTOPLIX BUIOB MEAAHOUNMTAPHEIX HOBOOOPA3OBAHMIA
MPY OLUEHKE Ha OCHOBE JIATHOTO METOAR YPOBHS 1poandepa-
UMK KJICTOK, XAPAKTEPA NMMYHHOTO OTBETA MW HIMEHEHWI
BHYTPHEJICTOMHEIX CHTHAILHLIX Kackwion |3, 4].

IpoGaembl MOPPOSOrHYCCKONR AMATHOCTHKN MEIaHO-
MBI JATPATMBAIOT MC TOABKO BONpockl andrpeperumnaiium
¢ I00POKAYECTREHHBIMNY MENAHOUMTAPHLIMU HOBOODPA3O-
BAHMAMM, HO M € APYIUMH JNOKAUCCTHCHHBIMKU HOBOOOPAZO-
paHusgMH, TIpH rHCTONOTHMCCKOM HCCACIOBAHMN MENAHOMA
CIMOCOOHA UMHTHPOBATE CTPYKTYPHO-MOPQOIOrHIECKHE 0CO-
GEHHOCTH WHMPOKOTO CHEKTPA OIyX0neil, B YaCTHOCTH, He-
KOTOPRIX AUMpOM, HU3KoAHDepeHMporanHol KapunHo-
Mbl, OHYXOJNEH HEHPOIHAOKPHHHOIO reHesa 5], Dro enssa-
HO € TEM, YTO 10 CROMM LUTOJIOTHYECKHM XapaKTepHCTHKAM
KJICTKH MEJIAHOMMLI IOCTATOMHO BapHaBeabHbl 1 MOTYT UMCTh
IMPOKHI CHEKTP MOPONOIHICCKUX HEPT — OT HITHTCAHOMI-
HBIX J10 BEPETeHOODPAIHBIX. DTO DOYCAOBRIEHO 0CODEHHOCT -
MM IHTOTIIAIM B OITYXOAEBBIX KACTOK, NPHUARIONIEH HM CRET/I0-

Puc. 1. Ixenpeceus HMB-45 1 THpo3nHa3b B meAaHome.

KIAETOMHBIC, TUIASMOLATONIHBIC, PABAOMAHLIC, NEPCTHEBHAHDIE
Hpyrue deptsl. KpoMe 1oro, HMeIoTes JaHHbie, YKRILIBao-
HIME HIl BOIMOKHOCTL KIETOK MEAAHOMbI HACTHMHO MIIH OHO-
CTHIO MOABEPTATLEH PASTUIHBIM BIaM JAndpepeniinpoBkn —
wBaHHoRCKOM, (hnbpobracruieckon, Mmuodgubpobnacrnie-
CKOH, paBaonIHON, OCTCOMIHOI, XOHAPOHAHON, FaHTIIHO3HON
H IAKOMBIIEUHOM [5],

MMMYHOrHCTOXMMUYECKHE
M MOAEKYASIPHO-OHOAOTNHECKNEe METOADI
B AMArHOCTUKE MEAAHOMbI KOXKH

JUnt petuenus BuieyKasanHbiX npobiaem AHarnocTkm
MENZHOMBIE B paboTe BPada-naToNoroaHaTOMa CyIECTRYIOT
BCHOMOTATENBHBIC HHCTPYMCHTRI, OCHOBAHHBIE HA WACHTH-
(PHKALMH OTACITBHLIX MONCKYIT-MAPKEPOR TOCPEACTROM HM=
MYHOTHCTOXHMHUCCKOIO MCCACIOBAHMS. B uacTHOCTH, I K-
HUUCCKOM MPAKTUKE HCTTONL3YETCH HMMYHOTHCTOXUMHYECKAS
naentugukauns deaxa S100, npeacramwsiomero coboii kne-
NI Kaasuuiensanipatomm it 6enok maccoit 21 k1, nmeonmii
SUICPHYIO JOKUIHBALNIO B KACTKE. YYBCTRHTEABHOCTS 103K~
THBHOTO OKPAITHBAHMA HA JAHHBI MAPKEDP PN MCIAHOLH-
TAPHBLIX HOBOOBpasoBaHUNX cocTapasier 97—100%, oanako
NP CTOTb BHICOKOM 3HAYCHUH dyBeTprressHocTn S100 xapak-
TOPHIYETCH HHIKOH CHEUPUUHOCTRIO, WTO 0BYCIORICHO IKC-
MPeceHei AaHHOIO BeIKa B KIETKAX HEPRHONH 0B0J0MKI, MHO-
AMUTCIMANBHLIX KICTKAX, AAHTIOUNTAX, XOHAPOLMTAX, KICTKAX
Jlapreprasca, a TaKKe KACTKAX UEAOIO Psiia KAPUHHOM 1 cap-
KOM [6—11]. B cosian ¢ 9TuM 0O6CTOATEILCTROM PEKOMEHAOBAH
PAIl AOTOAHHTENLHBIX BRICOKOCTEUMDUHHBIX VTS METAHOMB
(95—100%) MMMYHOIMCTOXMMUUCCKMX MAPKEPOB LIS TIapi-
SebHoi ouenku Hapsay ¢ S100, K Kotopeim otHocsTes: Hejok
HMB45 (pue. 1, a), UMEIOUHH HYBCTRUTEABLHOCTE B AHATTAZ0-
He 69—93% (77—100% npu nepeuanbix Mesanomax, S6—83%
npu Metactarnyeckux), MART-1/Menan-A ¢ dyBCTRHTE b=
HOCTLIO 75—92%, Tnposnnada (puc. 1, 6) — 84—94%, a rak-
K¢ MITF n NKI/C3, yposeHb MyBCTBHTEARHOCTH KOTOPHIX
81100 n 86—100% coornercrsenno [3]. Kpome toro, ornm-
CaHbl ¥ Apyrue Mapkepsl wis anddeperunansiofd aarto-
CTHKM MEJIAHOMUTAPHBIX HOBOOOpasosaHni — a1o MUM-1,

il = HMMYHOUHCTOXHMUYCCKA peakuis ¢ anrireaami HMB-45, ¥ 100; 6 — uMMYHOTHCTOXHMHUECKIN PEAaKINS ¢ AHTHTEIAMI K THPOIHHA-

w0, X200,

Fig. 1. Immunovisualization of HMB-45 and tyrosinase in melanoma,
o — immunochistochemical renction with HMB-45, x 100; immunohistochemical reaction with tyrosinase, %200,
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MenaHOKOPTHH-1 1 SM5-1, HO HM OIMH M3 HHUX ellle He MPo-
JIEMOHCTPHUPOBAJ CYLIECTBEHHBIX MPEUMYILECTB U HE SBISIET-
¢sl CTPOro crneuuhUUHbLIM, a MOTOMY 9TH MOJIEKY/IbI HE MOJTY-
YWIH LUPOKOTO KIMHHIECKOTO nmpuMeHenust | 12].

Hapsiny ¢ andpdepermanbHON AMarHOCTHKON MeJIaHO-
MbI MMMYHOTHCTOXHMHUYECKHI METO MPUMEHSIETCSI LTS OTIpe-
JIeNIEHNs TPOTHOCTHYECKUX (haKTOPOB, KOTOPbIE MPEACTaBIA-
10T Mapkepbl KieTouHoi npommdepaunn Ki-67 (puc. 2, a, 6)
n PCNA (puc. 2, B, 1). DKCripeccusi JaHHbIX OEJIKOB SBISETCS
MPEAUKTOPOM HEDIArONPHITHOrO MPOrHO3a /Ulsl NMAUMEHTOB,
OHa cBsi3aHa ¢ Hosiee HU3KOI BHIKMBAEMOCTBIO, TAK KaK 1MOI0-
KUTEIbHO KOPPETUPYET C TAKMMH MOP(OIOrHYECKHMM NOKa3a-
TEISIMM, KaK TOIIIMHA OnyXxonu 1o bpeciioy, ypoBeHb MHBa3HH
no Knapky. nsbsizsierne, auMgoBacky/sipHas HHBasus, KOJIn-
yecTBo MuTo308 |13, 14]. Ki-67 B otauune ot PCNA obnanaer
HAWJIYYUIEH MHAWBUAYAIBHON YYBCTBUTEIIBHOCTBIO W CITELIN-
(DMUHOCTBIO, XOTS MMCIOTCSI COODLIEHMS O HEOTHO3HAYHBIX pe-
3yJbTATaxX UCHOAb30BaHUA 000MX Mapkepos |15 —17]. Onuca-
Hbl [MOMBITKH IpUMeHeHust B inddepeHIHaTbHON JIHarHOCTH-
ke 5S-hmC (5-ruapoKCHMETWILIHTO3MH ), IKCTIPECCHSA KOTOPOTo
CHWXKAETCs! [PU MeJaHOME 10 CPABHEHMIO C INCTUIACTUYECKH -
MH HEBYCAMH, KepaTHHOLIMTaMK 1 inmdountamu. [Tokasare-
JIW 9YBCTBHTEJIBHOCTH M crietmHIHOCTH Takoro anddepen-
LHATBHO-IMArHOCTHYECKOIO MeTozia coctanmsiior 92,7 u 97.7%
COOTBETCTBEHHO, OTHAKO COOBLIACTCS, YTO NMPUBEAEHHbIE Xa-
PAKTEPUCTHKH YYBCTBUTEILHOCTH M CEeH(UUHOCTH Orpe-

aenennst 5S-hmC Takxe HeJOCTATOYHB! U HCTIOIL30BAHUSA
JIAHHOM MOJIEKYJIbl B KA4eCTBE eIMHCTBEHHOIO aHaIH3upye-
Moro mapkepa [ 18].

VuurbiBas 0003HAYEHHBIE BhILIE MPODIEMbI, COXPAHSET-
cst MOTPEOHOCTL B 3(D(EKTUBHBIX AIbTEPHATHBHBIX MapKepax
JIMArHOCTUKK M AH(depeHIIMAIBHON THArHOCTHKH MEJIaHO-
MBI JUIst HCTTOJIb30BAHMSI B PYTHHOM MPAaKTHKE, YYUTHIBAIOLLIX
MHOXECTBO BADHAHTOB PA3BUTHS M TIPOTPECCHH OITYXO0JIH, KO-
TOPBIE B KOHEYHOM MTOTE JIEXAT B OCHOBE (HOPMHUPOBAHUS BHE-
M BHYTPUOITYXOJIEBOH reTEPOreHHOCTH.

B otHOuIeHHH HEMOP(OIOrHYECKHX METOI0B, 0bIana-
JOLIMX MEPCTIEKTHBHLIMM XapakTepUCTHKAMM JUIsl IMAarHo-
CTHKH MEJaHOMbI KOXH MM MPUMEHSIOLIMXCS B KIMHHYE-
CKO# MpaKkTHKE C LETbI0 MPOrHO3MPOBAHHS TEUEHUS 1 HCXO-
n1a 3abonesBanust, cooditaercs 06 oueHke yposus 6enka PMEL
(takxe HassiBaemoro SILV, gpl100 win ME20M) mMetonom
MOJIMMEPA3IHON LIENMHON peakLuu ¢ oGpamoﬁ TPaHCKPUIT-
uueit (OT-TTLIP) B TKaHM cBEXe3aMOPOXKEHHbLIX OMONTATOB,
rJ1e YPOBEHb €ro 3KCMPEeCCHM 3HAYUTEIBHO HUXKE B KJICTKAX Me-
JIAHOMBI 110 CPABHEHMIO C MEJIAHOLMTApHBIMKU HeBycaMu [ 19).
Be3ycnoBHO, B IaHHOM acMekTe CeayeT OTMETHTh U ofpe-
Jlenenne ypoBHs nakrataernaporenasst (JIAI) B coiBopoTke
KPOBH B Ka4€CTBE MPOrHOCTUYECKOTrO (haKTopa MeJaHOMbI,
a TAKXKE MCCNeI0BaHNE MYTAllMOHHOTO CTAaTyca MPOTOOHKO-
reHa BRAF, asnsiionierocs rnpeainkTopoM TepaneBTHyecKo-
ro orsera npu BRAF-no3urnsHbIX MenaHoMax [20]. Onnako

o 3 “; s >
o o B

2EBER S

5 e

; .’{:,

Puc. 2. Pe3yAbTaThl UMMYHOTMCTOXMMHYECKOTO MCCAEAOBAHUS HEBYCA M MEAAHOMBI.
a— akenpeccust Ki-67 B tkaun Hesyca, X 100; 6 — axkenpeccus Ki-67 B menanome, %200; B — skenipecenss PCNA B Menanome, x200; r — axe-

npeccust PCNA B mesnanome, *x400.
Fig. 2. Immunovisualization of Ki-67 and PCNA.

a — Ki-67 expression in nevi, x100; b — Ki-67 expression in melanoma, x200; ¢ — expression of PCNA in melanoma, x200; d — expression

of PCNA in melanoma, %400,
66

Apxus natonormmn 2022, tom 84, N*2



OO AMTERATVIb

Reviews of Lierature

0 CHX (10P HE BHEACACHO ABCOMOTHO HPPEKTHRHOTO MOJIE-
KYJHPHOTO 1/ IUTH GHOXHMHYECKOTO THATHOCTHHECKOTO Map-
Kepa 8 aroit obacry,

Mpumenenune anarusa npopuanposanms
IKCNPECCHM FeHOB B NPAKTHYECKOH
OHKOAOT MM

B nocagasne aecariacTis DL A0CTHIHYTEL SHAMHTE h-
HKIC A0CTHARCHNY I Texyonomy cexpernposanng JITHK u PHK,
TCHOTHIHPOBAHNS OIHOHYKICOTHIHMX HOIHMOpdIIMOB, KO-
NMMECTBEHHON OLEHKH MATPHUHLIX W Hekoanpyomux PHK,
AHATHIA MOJCKYZSIPHEIX TTYTCH, & TAKKE TOXYIeHBE SHATITE/ b~
HBle yenexs n obaacti uurerparnisoft GuonHgpopmarnkn. Ho-
HBIC SHAHMA THIMHTEALHO PACIIHPHIN TOHHMAHNE MOJCKY.SIP-
MEIX OCHOB BOIHUKHOBSHIBE H TPOIPECCHPOBAHNS ONYXQOACH,
HHAMBMIYATHHOO OTBETA NAMMCHTOR Hi ACHCHNE.

JLUis onpeacsacHns MOACKYSIPHBIX PCHOTHION OonyxoneH
I COBPEMEHHBIN HCCACTOBIHMAX UCTONBIYIOTCH PARIHHHBEC
TEXHOAOTIMN POQMANPOBIHMS IKCIIPECCHE TeHOR (pue. 3).
Baaroaaps ConpeMeHHLM MOTEKVISPHO-TEHETHHECKMM N0/1-
XOEM CTAUIO BOIMOKHEIM NPOBECTH MIYMCHHE NOAHOTO npodi-
st PHK, KoaupyeMoro reHOMOM OTASABHON KAETKH B Crei-
PHYCCKOE BPEMR WK B CHEUMPHYECKHX YCAOBHAX, A TAKKS
MCCACAOBATH COBOKYITHOCTH Beex Tpanckpuntos PHK, npo-
JAVUMPYCMBIX TCHOMOM, — KOIAHPYIOIINX: pHOOCOMMLTLHUX,

Puc. 3. Mepapxuieckan KAACTEPHIAUMA PEIYALTATOB IKCPeC-
CHH FEHOB B ABYX PASAMUHBIX THIAX KAETOK MEAAHOMBE KOKM,

Fig. 3. Hierarchical clustering of gene expression results
in two different types of melanoma cells.

\rchive of Patology 2022, vol. 84, no .

MATPHYHEY HIN HHOOPMATTHOHHEIX, TPAHCTOPTHRX M sIcp-
HLX, A TaKke He koaupyioumx PHK, suagomwmxes peryinro-
PAMH IKCIIPECCHN TEHOB, K KOTOPHM OTHOCHTCH MUKpoPHK,
MAINE HHTEPGEPHPYIONTHE, MUTHE SACPHBIC, MIVIBIC SUAPHILI-
xossie i apyrue PHK,

[TpoduIHPOBAHNE IKCHPECCHN PEHOB HMCEET 0COD0 Bax-
HOC JHAUCHME, THK KaK cnocobernyer Gosee mybokoMmy no-
HHMAHHIO KTIONCHLX OHOAOrHUECKHX (DYHKUMHA W packphinitio
MONEKYASAPHBIX MEXAHNIMON, CBAIMBAIOUINY FEHCTHHECKYIO
HRPOPMALLHID, HTO, B CHOK OMEPEh, NOMOTIET KOMILIEKCHO
OCMBCTHTE MIATONCHETHYECKHE MEXAHMIMBL, ACKALIHE B OCHO-
HE PAIRMTIA OHKOROrHMeCKHX Jabonenarmit |21].

Hanbosree wacTo wist npodyaipoBsHis IKCNPECCHH IEHOR
HCTIOABIYIOTCH METO/B, B OCHOBE KOTOPBIX JACKHT MHKPOYH-
NUPpOBAHKE (MUKpoappelt) i cexsenuponanne [22), Mpu mu-
KPOSHITHPOBIHIH MPONCXOINT rIGPIsais uHKyGHpyeMmhix
QUIYOPCCUCHTHO-MCUCHHEIX OGPAILOR HYKACHHOBLIX KHCAOT
C MITOTORACHHLIMH HA 33Ka3 AH0O rOTOBMMN MHKPOUKIIA-
MH. METOIL MIKPOUHTIHPOBIHNSA HMCIOT P OCODCHHOCTEH,
B HACTHOCTH, HEODXOIHMOCTh CYIHRCTIYIONEA Gasonof nidop-
MALIHH O TOCASIOBITENBHOCTH NEHOMA, HEOAHOIHATHOCTH HH-
TCPIPCTALMM ANHHBX, OOVCAORICHHISA TICPEKpPecTHON rnGpi-
AHIAHCH, OTPAHWYCHS THHAMMUYSCKOTO JIHATIAIOHA ACTeKUMN
ACACACTHME DOMDN 1 HACKIMCHHOCTH CHIMANOB, 3 TAKKC Heoh-
XOAHMOCTS HCHOABIOBAHHR METOAON HOPMIUTHIAIINH PE3yib-
FATON JUIH HOAYMCHHA JOCTOBEPHBIX AAHHLIX O CPABHHTENL-
HOM 3kCnpeceun pavinasnx reson (23], Mpu 3abope obpas-
LOB CACAYET YMHTHEATE, MTO /U1 MUKPOIHNIPOBAHIGE XOPOIIO
NOAXOAAT ORONOIHYECKIE MATCPHUTE, COIEpRAIME BoILLIoe
koanuectso PHK. nanpivep, kposs, 0 Het neobxoammocTi
patesieHns Ha hpakitnm, a i cexseHnposarin PHK pero-
MEHAOBIHO MCTIOABIOBATE GUONCHITHEII MATCPHAT peenaNT-
HBIX TKAHOH, @ 0DPAIIIL NOABEPIATH CCNAPALIM Hit KICTOYHbIC
noxrurst | 24). Mpw cexpennposasim obiiice xoawiectso PHK
(DParMCHTHPYETCH, 3ATEM OCYIICCTRASIOTCH CHHTES KOMILTH-
senTapHo JIHK u cocrasnesne GUBANOTERN NEHOH ¢ KapTit-
POBAHMM PEBCPCHCHBIX TCHOD B TUTBHEIIIHNM JHTHIOM pe-
IYABTATOR, NOIBOAAIOUINM BLIABHTE YPORHK IKCHPECCHI BCeX
HMEITXCH TEHOB BO BCSH aHTN3HpYeMon Tkasn | 23]

Baarogaps paspaboTkam B o6AACTH FeHOMBBIN, TPINHC-
KPHITTOMHBIX H# APYTHX TEXHONOMMA BOABIINX JAHHBIX CTLI0
BOIMOXHO HCCACAOBITL HE TOMBLKD COBOKYITHLIC MOJEKYARPHBIE
XAPAKTEPHCTHKH ONYXONSH, HO H, CONOCTANISAN AAHHLIC ¢ KK~
HHKO-MOPDONOrHICCKIME XEPAKTEPHCTHRAMM, CTaaMeH 3ab0-
NCRIHMA, OTBCTOM Ha JCHCHHE, ONPEAeasTh AHATHOCTHHECKYIO
HJTHHHYECKYIO JHAUMMOCTS BhIHRICHHBIX MONCKYASPHBIX Xi-
pakrepuctuk [26). Taxue COBOKYITHLIC MOACKYISPHBIE XApaK-
TCPHCTHKN HHOMAA HMEHYIOT CHIHATYPAMM IKRCTIPECCIN NEHOB.
o onpeacacHno CHIHATYPA IKCTIPECCitH reHa — 310 onpee-
JNCHHAR IPYIIT I'EHOR, KOPPEIHPYIOUIHX IEHETHUECKHE HIMCHC-
HUA € KOHKPETHBIMM KAHHHUCCKHMM NEPEMEHHBIMMN, TAKHMH
KK AMArHo3 wim nporyos [27]. B nocacaste roam uecaeao-
BATEASAMH DEUIO pAIpaGOTAHO M NPELTORKEHO MHOKECTHO T~
HATYP IKCHPECCHN IEHOB, KOTOPBIC MOIYT ObITh HCIIOIBIOH -
HBL B KAYECTEC KAACCHDHKALAE THIIOR PAIHYHEIX ONYXOIEH,
JUTH YCTAHORACHMSA HX CTaauil i, Y10 HEMANOBAXHO, TPOTHO-
34 3a00/CHAHNA, THK KOK HMCHHO MPOTrHOCTHYECKHE CHIHATY-
Phl MOTYT TIOMOME BPAUy PeajiH3oBaTh Nepcounduiumponan-
HLH TIOAXOA K IRUMCHTY W N0A00paTh BEPHYIO TepanesTHye-
CKYI0 cTparernio 28],

Concem HeaBHOo TecTst MPOMIIHPOBIHMS IKCHAPECCHIT -
HOB HAYUTH IPUMCHSITE B KIHHHYCCKON NPAKTHKE 1S onpe-
JCACHHA TOTO, KAKHE MANHEHTW C panHeil craamelt SCTporet-
JABACHMOTO PAKA MONOSHON KE/IC3bl M OTCYTCTHHEM MCTACTA-

~
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THYECKOTD MOPOKCHNS AMMBATIHYCCKHX YUI08 HYAINOTCH
B AILIOBANTHON XUMHOTEPAIHK. PEIvaLTaTIl AAHMEX TECTON
ONPEAEINIOT PHCKH PEIMIREA ONYXOAN I HOIBOASIOT THUMCH-
TRM € HIOIKMM PHCKOM HI0CKATH BOIMOKHOTO HEHYKHOTO J1e-
HCHHA W KPATKOCPOMHBIX M A0ATOCPOMHBIX 10B0MHBX ek~
TOB, CBA3AHHKX © XHMHoTEPanHel, MCnonuiyeTcs HeCKTRKO
KOMMEPHeCKM goeTynanx Tecton — Oncotype DX, Prosigna
(PAMS50), EndoPredict 1 MammaPrint, npowiBeacHnsix KoM=
nasnen Genomic Health Inc. (Kaandoprnn) |29).

Tlepauis M3 3THX AHATIN0B BRI COLIAH TECT npodimanpo-
panus reos Mamma Print, paspaboravnnii Hiuepnanackus
MHCTHTYTOM paki, on Guanpyercd ia onpeseaciny 70 rexon,
UTO NO3BOARET BLUICAUTE NALNCHTOK € PAKOM MOJIOMHON XK~
JIE3BE, HMCIOUIHX BLICOKHA PHCK PAIHITHS METACTAIOR B TeYe-
HIIE 3 ACT ¢ MOMCHTE NOCTAHOBKM AuarHosa. Tect nponoanwr-
CH € HCHOIBIDHAHHEM METOMN TPOHHINPORAHIA IKCIIPECCHH
FEHON 1l OCHOBE MUEDOMMITHPOBAHNA Ha 00pasuax cuexeil
26O apxunHoll TKEHN (3aMOPOXKCHHAN TKAHD, BnonTar, 3a-
xaoneHibie 5 napadm) |30, 31].

Hapnpi Tect Guut 0200PEH K INPUMEHEHMIO YiIpanicku-
CM 110 CAHHTAPHOMY HDIOPY 38 KaYECTBOM THIEBAIX TPOIYK-
Tou 1 meankamesron FDA (or s, Food and Drug Admin-
istrations) 8 2007 r. [32]. Takke 3707 TECT B KAYCCTHE HPOrHO-
CTHNECKOTD JIHATHOCTINECKONO MHCTPYMEHTA PeKOMEHIOBAH
Esponeiickum obuecTnom MeamiHexoit oukotoruw ESMO
(European Society of Medical Oncology) # AMEPHKAHCKHM
offbeaAneHHEM KoMITeTOM 110 paky AJCC (American Joint
Committee Cancer) |33).

Tecr Oncotype DX npeacrannser coboit KOMMEPYECKH 10~
CTYTHYIO CHIHATYPY 13 21 TeHn (Bionan 5 KOTpoasinx re-
Hon) Ha ocsose OT-TTLLP, kotopas nposoawTes Ha oGpasiix
TRaHel, suunoueHHbx 8 napadguronse Gaoxn. o peayaura-
THAM JAHHOTO AHATHOCTHMCCKOIO TCCTA NALIMCHTE MOKHO OTHE-
CTH K KaKOH-AHB0 rpynne — HHIKOTO, POMEXYTOMHOTD AHb0
REICOKOTO PHCKSE B JNHCHMOCTH OT PHCKA OTAUICHHOTO METa-
craanposanus gepes 10 ger, Dor TecT Hu moYeH B Kave-
CTHE MPOTHOCTHIECKOTO AHIaa 1 pexomerumin Enponefi-
cxoro obumecrsa MeamprHckoil onkonormn ESMO (Europe-
an Society of Medical Oncology), Haunosansiol sceobumiei
otixonormeckol cetn NCON (National Comprehensive Can-
cer Network) # AMCPHEAHCKOTO 001IeCTHY KIMHWICCKOR OH-
xanorin ASCO (American Society of Clinical Oncology) [33].

PAMS0 — 570 1eCT Ha OCHOBE MHKPOSIHIIMPOBAHHA, I KO-
TOPOM Henoibsyeres S0 OLUCHHBACMEIX TEHOR M 5 KOHNTPOILMLIX.
Hecacaosatne nposomrest #i Guonciitinos marepmaie, Gux-
CHpoBsaHHOM B (POpMIITIHE | 3TiodeHHOM B mapadun [30].

Predict smouser aHains 1 octope 8 reson, Cha-
SAMHBX C XUHUueporeHesoM, n 3 sranouiux redos. Evo npo-
PHOCTHYECKAA HEHHOCTH JAXAI0NAETCH I TOM, TO JTOT aHAIN
MOKET OBITEH HCHOILIOBAH TPH TPHHSTHA PEIIEHIN O HEoDX0-
JMMOCTH HIHAYCHMS WILIOBAHTHON XHMMOTEPAITHH ITPH paKe
MONOSYHON Kenesut |34, 35).

TTOMMMO paKA MOAOMHON KCNCIB I HACTOALHEE BPEMH T¢-
CTH HA OCHOBE FKCApeccHy reqon, onobpennuie FDA, paspa-
BOTAHB H HCHIOABIYIOTCS M LIS APYIHX HHAOB LVIOKAYECTREH -
Hbix HoBooGpaIonaHii, TaxuMM AMATHOCTHYCCKHMH CHOTE-
samn gaasiores FoundationOne CDx (Foundation Medicine
Inc., CILUA) Ha ocHOBE CCKBEHHPOBAHMA HOBOTO NOKOJICHI
JUNH JIETEKIEN B UHPKVANPVIOIHX B Kposi monexynax JAHK,
HaMeHCHMA B 31 reHnx, CESSAHHKX © PAKOM MPEACTATEARNON
AENEIR, HEMETKOKTCTOMHLIM PAKOM JCTKOTD, PAKOM SHYHHKON
u paxom ymonousof xeaean |36 PROGENSA PCA3 (Gen-
Probe Inc., CHIA) — aHAI#H3 HAa OCHOBE OTPEACICHNS IKCNpeC-
e MPHK reson PCAT u PSA p Mosie 0% NPHMATHS PCIICHMR

68

O NOBTOPHON GHONCIHM TIPH OLOIPCHINT HA K IPCICTATEN b
HON Xeaesn y Myxunn crapine 50 aer |37], BRACAnalysis CDx
(Myriad Genetics, CILIA) — AMArHOCTHYNCCKAN CHCTEMA, [TPEI-
HAIHAMEHHAR VI KAYCCTHCHHOTO OOHAPYACHINE TIPH TOMOLLH
TTUP naronormieexkunx resorunon BRCAT w BRCAZ ¢ nenoni-
soranmes resomuoi JIHK, noayuennoi s obpasions ueiasHon
KPOBM, PEIYABTATH AAHHOTO TECTH P mASHTHDMKAN na-
LUHEHTOB ¢ PAKOM MPCACTATEALHON XKCACIBI, AMHHUKOR M MO-
A0MHON Keseaw [38).

MpoduAnpoBaHKE IKCNPECCHH TEHOB
NPU MEATHOME KOKM

JUAH MEAHOMEBE KOXH TIRKE CYIICCTRYET HEKOTOPKA 1umct
HAKOTUICHHBIX JIAHHBIX O TEHHBIX COBOKYTTHOCTHX, BLUTIICHHKX
HA OCHOBE PAVTHHHBIX METOOB NOAHOTO NPODILTHPOBAHMS
HMMCIOLIX ONPEACICHHBIC XAPAKTEPHCTIKMN, B NCPEYIO OMePelt
nonesnuie s audhepeHHAALHON AHATHOCTIKH, A BO BTO-
PYIO — MMEIOUME NPOrHOCTHIECKM noTesumat, Tak, onpeite-
JICHA IKCTTPCCCHOHHAN COBOKYTTHOCTE, COCTORIL 13 23 reHoR,
NOIBONFIOUEASR OTIHYATE MEAAHOMY KOXH OT 206poKayCcTRe-
HWX IMIMEHTHIX HOBOOGPAIOBAHKI C MYBCTENTEALHOCTHIO
90% n cneundimasocTyio 91%, KoTopsie GLUNY NOITHCPRICHLI
Hil HESAUMCHMOR KIHIYECKol Koropre i3 437 obpasiion [39].
NMosanee wecneposrreasekas rpynma J.S. Ko s coast, [40] aue-
HWIE TOYHOCTD JAAHHON CHITHATYPR Ha KOoropTe 13 99 MeantoM,
KOTOPIC MCTACTAIPOBLIN [TOCAC NEPBOHAMATBHONO ANArHO3a,
i 83 Henycon npy UTHTEARHOM De3petitnEHOM HABAIOACHIN,
C nOMOMIBIO VKASIHHOR CHIHATYpht yenemno andibepesum-
POBAHKL 3TH HOPAXCHUS ¢ TYBCTRHTEALHOCTRIO 93,9% 1 cnen-
HHaHOCTHIO 96,2%. Taxke npH IKCHIPECCHOHNOM AHATHIC
PHK ¢ HCnOas30sasnem Metoia cekserponaiis 204 nepuni-
HLX Onyxoneh MeaasoMe Gnian uaeHTinuMpoRaia ewe on-
Hit TEHHR CODOKYITHOCTE, cocTosast 1y 121 rena, cassannan
€ METACTAINPOBAHNEM, KOTOPES MACHTHIHLIMPYET NALNEHTOR
€ MEAAHOMON, MMEIOTITHX Baiee BLICOKHHI PUCK PAIBITHR TAKO-
10 B Onyxonesoit nporpeccin [41].

IpoN3BOANTCALHOCTE, OOBEXTHBHOCTH W HAICKHOCThH
ONPEACACHHA CHIHATYD SKCTIPECCHI TEHON MOTYT HMETh Ki1H-
HHUCCKOC IPHMMEHEHNE B KEMOCTBC JOMOIHCHISE K IHCTONA-
TONOIHYCCKMM METOAAM B IHATHOCTHES W aHpepeHtma -
HOH AMAIHOCTHKE PRHLIX VIOKAMECTICHHBIX HOBOODpaiO-
BAHMMA, B TOM MBCHC M METRHOUNTAPHBIX HOBOOOPA3OBAHNI,
HTO MEHNET ITHAPAAHIMY PYTHHON MEAHUMHCKON TIPAKTHKN,
BHCAPHS B HEC AMATHOCTHUCCKNE TECTH, HECYUINE MOACKY-
Jpryio Hrdopsmaitino. Ho npexie yeM 5101 HOBLIR BCTIOMO-
TATEABHBA AMArHOCTHICCKMN MEAHUHHCKHA HHCTPYMEHT 110~
JIYMHTON BHEAPHTE B KAHHIMCCKNE YCIOBMS, KIK, HanpuMmep,
10 GLUIO NPTPRHATO 1§ OTHOTMEHHI TPOTHOCTHYECKHX Te-
CTON JUIN PAKS MOTOUHON XKCACHH, ONHCANKKIX B AAHHOMN CTi-
The, HeOBXOIMMD GYAST PeLINThL MHOTHE OCTasuHecs 6e3 oT-
BETA BOIPOCH!, KACAIOUIMECH NOAYICHIS 0OpAILOs, CTpaTernit
HOPMATHALUNY PE3VILTATOR Heeneaonanmnit ¥ 1.1 [42]. Ha-
TIPHMEP, MEAULYHAPOIHAR KOUIIHA IKCIEPTOn N0 MEAaH0-
ME COOBIIMAD, YT JUIH PAHAOMMIHPABAHHOIO KIHHHIMECKOIO
HCCAEAOBAHMS, OICHHBAIOWIETO AONOMHHTSIRHYIO HEHHOCTL
BHOMaPKEPOR, OCHOBAHHLIX HA [POrHOCTINECKOM IKCIIPECCHM
renos, norpedyiorcs koroprut 8 koyniectne 1000—9000 nauwu-
CHTOD 1 JABMCHMOCTH OT I3l HA HCCASAOBANII W NPOBEPH-
emoft runoress [43].

Taxum obpasom, CYHICCTBYIOT ONpPeACIeHHLIE Orpa-
HHUCHHA B IPHMCHEHMH COBPEMEHHBIX BLICOKOTEXHO-
JOrHMHBMX MCTOZ0H AHATHOCTHEMN M JICHCHMS, B HIBCCTHON
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CTENEeHH 00eCTIeYMBAIOIINX MUHHMAIBHO PAIMKAILHOE BO3-
JeHCTBUE HA NMALMEeHTa ¢ OHKOJIOTHYECKMM 3a00J1eBaHu-
eM [44]. Tem He MeHee MHTErpalus TAKOro Pojid HHCTPYMEH-
TOB YK€ YCMEUIHO OCYILECTRISICTCS B OTHOMICHUH MEJIaHOMBI
KoxXH. Tak, npu BbIOOpE TAKTHKH JICYEHUS] METACTATHYECKOM
(hopMbl 3TOrO 3a0071€BaHMsI, COTIACHO MOCTEAHUM TTPaKTHYE-
CKMM pekoMeHzaunsiM Poccnitckoro obiecTsa KiMHHYECKOH
OHKOJIOTMH, PEKOMEH/IYETCSI MOJIEKYJISIPHO-TEHETHYECKOE HC-
c/Ie[IOBAHME ONMYXOJM C LENbIO BhisiBaeHusi BRAF-myTtaumm,
a 1pu ee OTCYTCTBHH — MOJIEKYJISIPHO-TEHETHYECKOE Mcclie-
nosaHne myraunii B reHax NRAS (9k30H 3) u KIT (9Kk30Hb1 8,
9,11, 13, 14, 17, 18), uto onpeaensier BbIGOP AaibHeMHILElH Te-
paneBsTHYECKOH cTpateruu [45].

OcoDeHHOCTH NOAYHEHHUS U XPaHEeHUs
OnoAornyecknx o6pa3uos C LeAbIo
AMArHOCTUKM HOBOOOpa3oBaHwii

Ha OCHOBE OLEeHKM NMPOPUAS IKCTIpeccum
reHos

Tak wiu uHave, 3a MOCJACAHHE HECKONIBKO ACCATHICTHIH
JIOCTHXEHHUS! MOJIEKYJISIPHOH MEAULIMHBI VK€ H3MEHWIH Xa-
PaKTEp AMATHOCTHKH M JIEYCHUS 3TT0KAYECTBEHHbIX OIYXOJIEH,
MOCKOJILKY HOBBIC MOJICKYJISIDHBIC TECTHI CIIOCOOHBI HE TOJIb-
KO JIOMOJIHATL, HO ¥ BO MHOTUX CJTY4asiX MPEBOCXOAMTD TPaIu-
UHOHHBIE METO/B! TU(rpepeHIIMAILHON IMaTHOCTUKHM, @ TaK-
Ke ONnpe/IeNsiTh MPOTHO3 VISt TIALMEHTA ¥ OTBET HA BAPHAHTHI
JiedeHust. B 9ToM acnekTe CTOMT OTAE/IBHO 3aTPOHYTH pobiie-
My TIOJIyYeHMSI U XpaHEeH!s1 OHONOTMYECKHX 0DpasLoB B BUIE
OMONCHITHOTO MaTepHana OT MAUUCHTOB.

3amopaxuBaHue GHONCHITHON TKAHU NalMeHTa ¢ rocie-
AyionmM xpaHenueMm rpu remreparype —80 °C apasiercs 60-
Jiee NpEAnouTHTETBHBIM METOIOM JUISI TECTOB HA OCHOBE MOJIe-
KYJISIPHOTO NPO(MAMPOBAHMSL, TTOCKOIBKY 3TOT Crocod obec-
MEYUBACT BLICOKWI BBIXO H BHICOKOE KA4€CTBO HYKIEHHOBBIX
KHCJIOT M BEJIKOB, € KOTOPBIM HE MOXET CPAaBHUTLCS LTMPOKO
PacrpocTpaHeHHbI MeTo1 (hukcalm B hopmanuHe ¢ nocie-
ayiommm 3akioyenueMm B napadun (FFPE, or anrn. Forma-
lin Fixation Paraffin Embedding) [46]. [lo HacTosiiero speme-
HY [ONy4eHHE 3aMOPOXEHHBIX TKaHeH 610 B OCHOBHOM rpe-
POraTHBOI UCCIICA0BATEILCKHX TIPOTPAMM, HO C BHEAPEHHEM
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HOBBIX TEXHOJIOTHH, MOAOOHLIX ONUCAHHBLIM B IAHHOM CTaThe,
TAKOE SIBJIEHHE MOKET CTaTh OOLIYHBIM B KIMHUYECKOM Mpak-
THKe. TKaHH, 3aMOPOXEHHBIE ITPH CBEPXHU3KOW TeMnieparype
(o1 —80 10 —190 "C) u TKauu, (pMKCHpOBaHHbIe B (hopMainHe
C 3aKIIOYEHMEM B napaduH, MMEIOT CBOH NMPEeHMYLIECTBA U He-
JIOCTATKM: F'MCTOJIONMSI 3AMOPOKEHHOM TKAHU YACTO 10CTATOY -
Ha Juisi obecneueHust KauecTna, Xxots U yerynaer tkauu FFPE
JUISt IETATbHOTO MUKPOCKOMUYECKOro aHann3a. OHako B ot1-
smuame ot Tkaun FFPE JIHK u PHK u3 3amopoxeHHBIX 610~
NITATOB, KaK MPaBUIO, UMEIOT BBICOKYIO MOJIEKYJISIPHYIO Mac-
Cy M HE MMEIOT HEraTUBHbLIX MOJICKYJISIPHLIX MOAHGDUKALIMA
oT fiekcTBHS (DOPMATBAETHAA, MOITOMY MOIAXOAT LIS ILIUPOKO-
ro criekrtpa uenei [47]. Ipu cBepXHU3KMX TeMNepaTypax Takue
00pastibl MOTYT XPAHUTBLCS OT HECKOJIBLKMX JICT 10 AECHATHIICTHIA,
OIHAKO Hcenenosanmns BeistBUM (hparmenTaumio PHK vxke ve-
pe3 Sier, HecMoTpst Ha xpanerue npu —70 °C wan —80 °C [48].
OnHaKo KpHOXpPAHEHUE HMEET He TONbKO YKa3aHHbBIE IPEUMy-
IECTBA, HO ¥ HELOCTATKHU: BO MHOIMX MEAMITMHCKUX LIEHTPaxX
HET COOTBETCTBYIONIETO NEPCOHAA MK HautexXalleil nHppa-
CTPYKTYPBbI JUIsl OCYLIECTBICHHUSI KPHOXPaHEeHUs1, GHOMOJIEKYJIbI
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OTTAUBAHMS, @ 3aTPAThl HA XPAHEHHUE 3AMOPOKEHHbLIX 00pa3LIOB
HaMHOTO Bhile, yem st o6pasuos FFPE [46]. Lns pemenns
TaKoro posa npobieM pazpaboTaHsl paCcTBOPLI, KOTOPLIE MOTYT
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M KauecTsa XHU3HH.

Paboma ebinoanena npu noddepicke Poccuiickozo nayunozo
¢honda (Nenpoexma 19-15-00110).

the diagnosis and recommended treatment of melanocytic tumors
by dermatopathologists. Medicine (Baltimore). 2016;95(40):¢4887.
https://doi.org/10.1097/MD.0000000000004887

5. Banerjee SS, Harris M. Morphological and immunophenotyp-
ic variations in malignant melanoma. Histopathology. 2000;36(5):
387-402.
https://doi.org/10.1046/5.1365-2559.2000.00894.x

6. Bishop PW, Menasce LP, Yates AJ, Win NA, Banerjee SS. An im-
munophenotypic survey of malignant melanomas. Histopathology.
1993:23(2):159-166.
https://doi.org/10.1111/.1365-2559.1993.tb00474.x

7. Fernando SS, Johnson S, Bate J. Immunohistochemical analysis
of cutaneous malignant melanoma: comparison of S-100 protein,
HMB-45 monoclonal antibody and NKI1/C3 monoclonal antibody.
Pathology. 1994;26(1):16-19.
https://doi.org/10.1080/00313029400169021

69



OG30p ANTEpaType

Reviews of Literature

12,

14,

19,

22,

70

Kaufmann O, Koch S, Burghardt J, Audring H, Dietel M. Tyrosi-
nase, melan-A, and KBAG2 as markers for the immunohistochem-
ical identification of metastatic amelanotic melunomas on paraffin
sections, Mod Parhol. 1998:11(8):740-746,

Nagao T, Sato E. Inoue R, Oshiro H, Takahashi R, Nagai T, Yoshi-
da M, Suzuki F, Obikane H, Yamashina M, Matsubayashi J. Im-
munohistochemical analysis of salivary ghind tumors: applica-
tion for surgical pathology practice. Acta Histochem Cytochem.
2012;45(5):269-282.

https://doi.org/10.1267 /ahe. 12019

Badowska-Kozakiewicz AM, Budzik MP, Immunohistochemical
chiracteristics of basal-like breast cancer. Contemp Oncol {Pozn),
2016;2006):436-443.

hitps://doi.org/ 10,5114 /wo0.2016,56938

Carter CS, East EG, McHugh JB. Biphenotypic sinonasal sarco-
ma A review and update. Arch Pathol Lab Med. 2018;142(10):1196-
201

hitps://doi.ong/10.5858 /arpa.2018-0207-RA

Weinstemn [, Leininger J, Hamby C, Safu B. Diagnostic and prog-
nostic biomarkers in melanoma. J Clin Aexther Dermatol. 2014,
7(6):13-24.

hittpsy//doi.org/10.1080/00313029400169021

Crowsaon AN, Magro CM, Mihm MC. Prognosticators of mela-
noma, the melanoma report, and the sentined lymph node, Mod
Parhol. 2006;19(suppl 2):71-87,

https://doi.org/ 10,1038 /modpathol 3800517

Udovicie-Gagula D, Ahmovic A, Bilalovie N, Dorie M, Expression
of Ki-67 and estrogen receptor beta in primary cutancous melano-
ma as a potential indicator of regional lymph node positivity. App!
Immunohisiochem Mol Morphot, 2019;27(1):27-32.
https://doi.org/10.1097/PALOOOOOGO00000S 30

Funk JO, Schiller P1, Barrett MT, Wong DJ, Kind P, Sander CA.
pI6INKda expression is frequently decreased and associated with
9p21 loss of heterozygosity in sporadic melanoma. J Curan Pathol.
1998:25(6):291-296.
https://doi.org/ 10111 /4.1600-0560.1998.1b0 1748 x

Henrique R. Azevedo R, Bento MJ, Domingues JC, Silva C, Jerdn-
imo C. Prognostic value of Ki-67 expression in localized cutancous
malignant melanoma. J Am Acad Dermatol. 2000;43(6):991- 1000,
https://doi.org/10.1067 /mjd. 2000109282

Uguen A, Talagas M, Costar S, Duigou S, Bouvier S, De Brackeleer
M., Marcorelies P. A pl6-Ki-67-HMB4S5 immunohistochemistry
scoring system s an ancillary diagnostic tool in the dingnosis of
melanoma. Diagn Pathol. 2015;10:195.
https://dororg/10.1186/513000-015-0431-9

Rodi¢ N, Zampella J, Sharma R, Bums KH, Taube JM. Disgnos-
tie utifity of S-hydroxymethyleytosine immuncohistochemistry in
melanocytic profiferations. J Cutan Pathol. 2015:42(11):807- 14,
hitps://dol.org/10.1111 feup. 12564

Alexandrescu DT, Kauffman CL, Jatkoe TA, Hartmann DP, Ven-
er T, Wang H, Derecho C, Rajpurohit Y, Wang Y, Palia JE Mel-
anoma-specific marker expression in skin biopsy tissues as a tool
to facilitate melanoma dingnosis. J frvess Dermatol. 2010,130(7):
1887-92,

https://dol.org/10.1038/5id.2010.61

Deascon DC, Smith EA, Judson-Torres RL. Molecular biomark-
ers for melanoma screening, diagnosis and prognosis: current state
and future prospecis. Front Med (Lausanne). 2021:8:642380,
https://dob.org/ 10.3389/fmed. 2021642380

. Aldridge S, Teichmann SA, Single cell transeriptomics comes of

age. Nat Commun. 2020;11(1):4307.
https://dot.ong/10.1038 /541467 -020- 181585

Chu C, Fang Z, Hua X, Yang Y, Chen E, Cowley AW Jr, Li-
ang M, Liu P, Lu Y. deGPS is o powerful tool for detecting dif-
ferential expression in RNA-sequencing studies. BMC Genonties,
2015:16(1):455.

hitps://doi.org/ 10.1186/512864-015- 1676-0

24,

28,

2

30.

3

2

i3,

38,

38,

Royee TE, Rozowsky JS, Gerstein MB. Toward a universal mi-
croarmty: prediction of gene expression through nearest-neighbor
probe sequence identification. Nucleic Acids Res. 2007:35(15).¢99.
https://doi.org/10.1093/nar/gkm549

Perscheid C, Grasnick B, Ullacker M. Integmtive gene selection
on gene expression dati: providing biological context 1o tmdition-
al appronches. J Integr Bioinform., 2018:16(1):20180064.
hitps://dot.org/ 10,1515 /jib-2018-0064

Stark R, Grzelak M, Hadfield J. RNA sequencing: the teenage
years, Nat Rev Genet, 2019;20(11):631-656.
mtps://doi.org/10.1038/s41576-019-0156-2

Qian Y, Daza ), ltzel T, Betge J, Zhan T, Marmé F, Teufel A. Prog-
nostic cincer gene expression signatures: current status and chal-
lenges, Cells. 2021:10(3):648,

hitps://dot.ong/10,3390/cells 10030648

Chibon F. Cancer gene expression signatures — the rise and fall?
Eur J Cancer. 2013:49(8):2000-2009, 2
https://doi.ong/10.1016/j.cjca. 2013.02.021 .

Goossens N, Nakagawa S, Sun X, Hoshida Y. Cancer blomarker
discovery and validation. Traps! Cancer Res. 2015;4(3).256-269.
https;//dol.org/10.3978/].issn.2218-676X.2015.06,04

Smith A, Farmh K. Gene expression profiling tests for breast cancer: ¢
rapid qualitative review. Ottuwa (ON): Canadian Agency for Drugs
and Technologies in Health; April 18, 2019,

Rosa M. Advances in the molecular analysis of breast cancer: path-
wiy toward personalized medicine. Cancer Control. 2015,22(2):
211-219.

hittps://dot.org/10.1177/107327481502200213

Reis-Filho JS, Pusztai L. Gene expression profiling in breast
cancer: classification, prognostication, and prediction. Lancet.
2011;378(9805):1812-1823,

hittps://doiorg/ 10.1016/S0140-6736(11)61539-0

Schmidt C. Mammaprint reveals who can skip chemotherapy for
bresst cancer, J Natl Cancer Inst. 2016 108(8):djw 197,
https://dol.ong/ 10,1093 nci/djw 197

Giiler EN. Gene expression profiling in breast cancer and its ef-
fect on therapy selection in early-stage breast cancer. Eur J Breast
Health. 2017;13(4):168-174.
https://doi.org/ 10,5152 /ejbh. 2017.3636

Harrls LN, Ismails N, McShane LM, Andre F, Collyar DE, Gon-
zalez-Angulo AM, Hammond EH, Kuderer NM, Lin MC, Men-
nel RG, Van Poznak C, Bast RC, Hayes DF. Use of biomarkers
1o guide decisions on adjuvant systemic therapy for women with
early-stage invasive breast cancer: American Society of Clinical
Oncology Clinical Practice Guideline. J Clin Oneol. 2016;34(10);
11341150,

https://doi.ong/10.1200/3C0.2015.65.2289

Filipits M, Rudas M, Jakesz R, Dubsky P, Fitzal F, Singer CF, Di-
etze O, Greil R, Jelen A, Sevelda P, Freibauer C, Miller V, Jinicke
F, Schmidt M, Kdlbl H, et al. A new molecular predictor of dis-
tant recurrence in ER-positive, HER2-negative breast cancer adds
independent informution to conventional clinicul risk foctors. Clin
Cancer Res. 2011;17(18):6012-6020.
hitps://dot.ong/10.1158/1078-0432. CCR-11-0926

Woodhouse R, Li M, Hughes J, Delfosse D, Skoletsky J, Ma P,
Meng W, Dewal N, Milbury C, Clark T, et al. Clinical and analyt-
ical validation of FoundationOne Liquid CDx, a novel 324-Gene
CfDNA-based comprehensive genomic profiling sssay for cancers
of solid tumor origin. #LoS One. 2020;15(9):e0237802
https://dot.org/ 10,1371 journal. pone. 0237802

Sartori DA, Chan DW. Biomarkers in prostate cancer; what's new!
Curr Opin Oncol. 2014:26(3):259-264.
https://doi.org/ 10,1097 /CCO.MN0000G00000K 65

Sekine M, Nishino K, Enomoto T. BRCA genctic test and risk-re-
ducing salpingo-oophorectomy for hereditary breast and ovarnian
cancer: State-of-the-Art. Cancers ( Busel). 2021;13(11):2562.
hitps://doi.org/ 103390 /cancers 13112562

Apxme raronormy 2022, ros 84, N2



Ob630ps AMTepaTypsr

Reviews of Literalure

3

41

43

Clarke LE, Warf MB, Flake DD 2nd, Hartman AR, Tahan S, Shea
CR, Gerami P, Messina J, Florell SR, Wenstrup RJ, et al. Clini-
cal validation of a gene expression signature that differentiates be-
nign nevi from malignant melanoma. J Caran Pathol. 2015:42(4):
244-252.

https://doi.org/10.1111 /cup.12475

Ko JS, Matharoo-Ball B, Billings SD, Thomson BJ, Tang JY, Sa-
rin KY, Cai E, Kim J, Rock C, Kimbrell HZ, ¢t al. Diagnostic dis-
tinction of malignant melanoma and benign nevi by a gene expres-
sion signature and correlation to clinical outcomes. Cancer Epide-
miol Biomarkers Prey. 2017:26¢7):1107-1113.
https://doi.org/10.1158/1055-9965.EPI-16-0958

Garg M, Couturier DL, Nsengimana J, Fonseca NA, Wongchenko
M, Yan Y. Lauss M, Jonsson GB, Newton-Bishop J, Parkinson C,
et al. Tumour gene expression signature in primary melanoma pre-
dicts long-term outcomes. Nar Commun. 2021:12(1):1137.
htips://doi.org/10.1038/541467-021-21207-2

Mazumder A, Wang Y. Gene-expression signatures in oncology di-
agnostics. Pharmacogenomics. 2006;7(8):1167-1173.
https://doi.org/10.2217/14622416.7.8.1167

Grossman D, Okwundu N, Bartlett EK, Marchetti MA, Othus M,
Coit DG, Hartman R1, Leachman SA, Berry EG, Korde L. etal
Prognostic gene expression profiling in cutaneous melanoma: iden-
tifving the knowledge gaps and assessing the clinical benefit. JAMA
Dermatol. 2020;156(9):1004-1011.

hitps://doi.org/10.1001 jamadermatol. 2020.1729

boacenxo B.K., Xapuenxo H.B., 3anupos I'M., Kydunosa, E.A., Tpo-
wewrxo M. Tpoduuas 3xcapeccHy reHos Kak (haxTop nporsosa
NpH NpoAMpEpATHBHLIX 33001CBAHNAX OPIAHOB PENPOAYKTHE-
HO#l cHcTeMbl. Becmuux Poccuiickooo HGYHNO20 UEHmMPa penmee-
wopaducsceuu Mundpasa Poccun. 2012:2:12-16. Cenaka axTHB-
waua 1011210

45.

47

49,

Bozhenko VK, Kharchenko NV, Zapirov GM, Kudinova EA, Tro-
tsenko 1D. Gene expression profile as a prognostic factor in pro-
liferative diseases of reproductory system. Journal of Radiology and
Nuclear Medicine=Vesmnik Rossiyskogo nauchnogo tsentra rentgeno-
radiologii Minzdrava Rossii. 2012:(2):12-16. (In Russ.). Accessed
10.11.2021.
htips://vestnik.rncrr.ru/vestnik/v12/papers/trots_vi2.htm
Moncceerxo B.M., pea. JlexapcrBeHHOE Ne4EHHE VI0KAUSCTREH-
HEIX onyxoael. 3toxasecmeensine onyxoau: lpaxmuseckue pexo-
sendauu Poccuiicxozo obuecmea Kaunuseckoi ouxotoeuu. (Crney-
sunyex). M.: Obuiepoccuitckas 00INECTRCHHAR Opralu3auna
«Poccritckoe oBIIECTBO KAMHHSECKON oHK0A0MNs; 2020;656.
Moiseenko VM, ed. Drug treatment of malignant tumors. Ma-
lignant tumors: Practical recommendations of the Russian Society of
Clinical Oncology. (Special issue). M.z All-Russian public organiza-
tion «Russian Society of Clinical Oncologys; 2020:656. (In Russ.).
Shabihkhani M, Lucey GM. Wei B, Mareninov S, Lou JJ,
Vinters HV, Singer EJ, Cloughesy TF. Yong WH. The procure-
ment, storage, and quality assurance of frozen blood and tissue bio-
specimens in pathology, biorepository, and biobank settings. Clin
Biochem. 2014:47(4-5):258-266.
https://doi.org/10.1016/j.clinbiochem.2014.01.002

Tang W, Hu Z, Muallem H, Guliey ML. Quality assurance of
RNA expression profiling in clinical laboratories. J Mol Diagn.
2012;14(1):1-11.

https://doi.org/10.1016/j.imoldx.2011.09.003

Leonard S, Logel 1, Luthman D, Casanova M, Kirch D, Freed-
man R. Biological stability of mRNA isolated from human post-
mortem brain collections. Biol Psychiatry. 1993:33(6):456-466.
hitps://doi.org/10.1016/0006-3223(93)90174-¢

Williams MA. Stabilizing the code-methods 10 preserve RNA prove
their worth. Biomark Insights. 2010;5:139-143.
hitps://doi.org/10.4137/BM1.S6094

Tocrynuaa 11.11.2021
Received 11.11.2021
Tpussra 8 newars 22.12.2021
Accepted 22.12.2021



Orverw Reports

ApXMD NATONONN Russian Joumad of Aschive of Patology =
2022, 7. 84 N2 ¢ . 72-76 Arkhiv patologll 2022, vol 84, no 2, pp. 72-76
nps://dol.org/10.17116/patol20228402172 Mps://doi org/ 10 1716/ patol20228402172

HUrorn paborsl LlenTpa KOHTPO/IS Ka4eCcTBA MMMYHOTHCTOXHMHYECKHX
uccaenosanuii ®I'BOY A0 «PMAHIIO» 32 2019—2021 1.

© AD. SABAMVILLIMHA, AW, BACHMABEBA, O.A, KY3HELIOBA, K.A. CKPHINMTHWMKOBA, A, ®PAHK

WIHEOY ANO «POCCHCGEN MEAMUMHCKAR AKIAEMIR HEMPEPLIBHOND NPOMECCHORIARHDIT OBPaIORIHHY Minaapasa Pocomm, Mockia,
Pocons

PE3IOME

B 20192021 rr. LIeHTp KOMTPOAR KaUOCTHA MAMMYHOMMCTOXMMMULCRMX WCCALAOBHNR DTBOY ANO «PMAHINO. nposea
PAYHAN DO HAMOONEE NPHMEHTIOMHMCR MIPKEPAM PAKD PAIAMYHLX AOKIANILINE BUABACHW HEAOCTATRH B NPOBLACHIM HAMMY-
HOUHCTOXMMIMECKHY MUCABAOBIHIN I NOKIIIHA BAKHOCTD YUSTTHE AESMLMHCKMY OPEAHIIMIE B MEPONPHITHIN AAR YAYHLLICH NS
KOHTPDOAS KAYSCTED MMMYNOTMCTOXMMMHECKNX HCCALAORIHIA B OHKOMOPDHOADTI,

KAKMORBIC CAOBR: IAMMYHOUHCTOXMAI, KOHTPOAR KAMECTINL

HHO®OPMAIINA OB ABTOPAX: .
Janwnnna J1.9. — https://orcid.ong/0000-0002-0677-7991

Bacyowena A M. — e-mail: Annal Vasilyeva@yundex,ru

Kysmenona O.A. — hitps://orcid.org/0000-0002-9721-6335

Crpammnxom KA. — comail: skrypnikova@yandex.ru

Cpasx T A — https://oreid, org/O000-0002-3719-53388

Antop, ommercrmesingit 3 wepemnexy: Samuntniin JL9. — e-mall: savalishing 1@ mail.ru

KAK LIHTHPOBATL:

Jamunition 1.3, Bacwena AW, Kyagenosa QA Cxprincons KA., ®@pasik [A. Mrom petorit Leirrpa xosmpoaint kavecna
PMMYHOTHETOXIMIMEEKIX necaeaonaiil DrBEOY ATIO « PMAHTION 3a 20192021 rr. Apvie namovovun. 2022:84(2)72-76.
https://doi.org/ 10.17116/patol 20228402172

Results of the work of the Russian Medical Academy of Continuous Professional
Education Center for quality control of immunohistochemical studies
for 2019—2021

© LE ZAVALISHINA, AL VASILYEVA, O.A, KUZNETSOVA, K.A. SKRYPNIKOVA, G.A. FRANK

Russian Medical Academy of Cominuous Professional Education, Moscow, Russia

ABSTRACT

In 20192021 the Russian Midical Academy of Continuous Professional Education Center for quality control of immunohisto-
chemical studies conducted rounds on the most used tumour markers of varlous localizations. The deficiencies in the conduct
of immunohistochemical studies were identified and the importance of the participation of mesdical organizations in measures
to improve the quality contral of immunohistochemical studies in oncomorphology was shown,

Keywords: immunohistochemistry, quality control,

INFORMATION ABOUT THE AUTHORS:

Zavalishina LE. — https://orcid.org/0000-0002-0677-7991

Vasilyeva AL — e-muil: Anna. |, Vasilyeva@yandex. ru

Kuoznetsova O.A. — hittps://orcid, org/0000-0002-9721-6355 7
Skrypnikova KA. — ¢-mail; skrypnikova@yandex.ro

Frank G.A. — https://orcid.ong /0000-0002-3719-5388

Corresponding author: Zavalishing L. £ — e-mail: zavalishinal@mail.ru

TO CITE THIS ARTICLE:

Ziwalishinn LE Vasilyeva Al, Kuznetsova OA, Skrypoikova KA, Frank GA, Results of the work of the Russian Medical Academy

of Continuous Professional Education Center for quality control of immunohistochemical studies for 2019—2021, Arclive of Pathology = Arkhiv
parologif, 2022:84(2):72-76. (In Russ.), https://doi.org/10.17116/patol 20228402172

B 2018 r. no mUnuHOTHBE 1 BKTHBHON noaiepaxe Mun- HTX-HecacaoBanus B HACTOANICE BPEMA SWISIOTCH He-
sapasa Poccint wa Base @TBOY JINMO « PMAHIOs Minmaapa-  oTbeMIeMoll MacTsio Iaronoro-aHaTOMIIEcKOrn HeCHeaomns-
sa Pocoun Buut couman LIEHTP KOHTPOIS KAYECTBA MMMYHOIH-  HIE 0COGECHHO B ANDEPEHUMATBHON ANArHOCTHKE OHKO10~
croxmmuecknx (UIX) necaeaonainl. rideckux sabonenanuil. TTOMUMO AHATHOCTHULCKIY LeaeH

72 Apxms marosors 2022, tosm 84, Nv2



Orvers

Reports

10 UCCACHOBAHIME OZROMACT BRISTRISITE HATHINE HOKAsaH i
K QISKBUATHON TAPTETHON TEPANTMM M HMMYHOTEPANHY, 10,
BEIYCIOBHO, ONPEACTHCT BIXKHOCTL TPORCACHMA JAHHOTD RV
HCCACIOBANMSA ¢ KAUYCCTBHOM, HEOOXOMMMEIM /U ABAFHOCTHKYN
W AATBHCHINETO SEIGOPE IPAMLIBHOR TAXTHKN JCUCHHS COMINCHO
NPIHSITRIM KITHHYCCKAM pekosmerzatiym Munapana Poccus.

HIX-neenenonanme yxe 6oee 20 AeT SVISETCH PYTHHHEIM
B APAKTHYCCKON paBoTe NATONOTOAHATOMOR, HO CTAHIAPTHIA-
i MIEX-seronon ocraetes crokuol npotaesol ocobenno
B CHSEIH C OCTORHMBIM BHEAPCHHCM B NPAKTHYCCKYI0 pabory
HOBBIX MAPKEPOB N MeTOMMecKRX roaxoaos, Mpouece uny-
Tpaboparopioro kourpoas kavecrsa MI'X-necaenosammit
HE BCETLN BRESIVIRET ONGKN,/ HETOMHOCTH B IPOTOKOARX, HC-
NONBLIOBIHHE KOTOPRIX B AHATHOCTAKE MOKUILBACT PEIVALRTATE,
HETIPHTOIHBIC JUTR MCTIOALIONAHIN B KANHIMECKON NpaKTHKE.

Mo gauubiM creTemu KonTpoas kavectsa Ceseproit
Enponm NordiQC n nacrosmee ppems cyumecrsyer Gonee
14,3 sum papanron nporoxoson MIX-neereaosannit, vro ae-
ST HEBOSMOKH KM BHIDOP NPOTOKO/IA HIt OCHOBE TOULKD Wity -
TPIIAGOPATOPHOTO KOHTpOaS Kadectsa [ 1],

CHETEMIM BHEUIHETO KOHTPONA Kavectrsa MTX-necnecno-
BAHHA CYIICCTHYIOT BO MHOIMX CTPAHAX MHPA, 3T0 HE TOALKO
AOKAILHLIE CHETEMAL, HO M CHCTEMBI, B KOTOPKX MOIYT HIpH-
HUMATE yuacTie aaboparopun pavimasnx orpas [2). Omsaxo
YHACTHE B 3apyGEeXHEIN CHCTEMAN KOHTPOIS KAYeCTHa conps-
ACHO € J0MMCTHYCCKHMI Tpolacsasyt 0BMCHI KOHTPOILIB -
Mt DHOMaTepIUIEMK © 3apyDeRHuMi enTpasu. Ha srane
AOATOTOBKN COULIHNE pOCCHtCKOM ceresmn Kavectsa HITX-
neeaetomaHit GhUIH TPOBCACHE! MLIOTHBIC PAYHIK TIPH METO-
aveckoft nomepake NordiQC o nipy yMactin 0HOro us se-
ayux skenepron arof cucremu Copena Hibeena (Soeren
Nielsen), D1 cnorema i Guian B3NTR 30 0OPAICLE IPH COATAHNH
OTEHCCTHEHHON CHCTEMB! KOHTPOIS KAMECTHY, TO 10380AH-
20 1 2018 r. NpoBECTH NEPBLUL PEIYASPHRGE PAYHIL 10 MapKe-
PAM paKa ModoMHON Keseas (peuenTopul scrporedon — ER
i HER2), B KOTOPOM YHACTBOBAAH 24 MEIHITHHCKNX YEapeKie-
st Pocenn, Mo pesyastaram payizsa 12% yiacTrikos noka-
HUIH HEYIORIETROPHTR/ILHBIE PEIVIIBTATEL, KOTOPLIE HE MOIIH
BRITH HCTOABIOBIHLL B KIMHIYeCKOR npakTuke [3).

B nacrosiuee spoms @IBOY ANO « PMAHIO» cosan
cair Llerrpa korrpons kavectna (thoege. rmapo.ru). Ha caitre
OTPAKEHBLL ITANL COMMHMA HEHTPA, TPHHIANG paboTH, npaei-
CTARICHB FKCHEPTH, COTPYAHHMAUIMNE ¢ UCHTPOM, obuIHe
MTONH KIAKIOTO payvHan, 00pasell THIOBOTO J0r0BOPA, NPUH-
LMIBE OUCHKN 06pAsLIOs, PEeCTP CHHACTILCTE 00 YCNeIHOM

npoxoxciey pavin. Kaamd i vaacTHK payiui noce perv-
CTPALIEN HA CAHTE JABOANT JTHYHLI KabHHET, B KOTOPOM TOK-
AE PETHCTPHPYETCH W MOKET BHIACTL JHHAMBKY HIMCEHEHUA
NOKAILIBIEMBIX PEIVABTATOR 38 HOE BPEMH YACTISN B [1POrpaM-
MC KOHTPOIR KAYCCTHA, NOSIET IPOTOKOA, N0 KOTOpOMY Byaet
OPOROAMTE OKPAILIHBANKME, A HOCHC JACCLIHNA COBCTA IKCTCp-
TOB IOAYMACT CHOR HHANBHAYLILHBIH PEIYALTAT M MHAHBHAY-
ATbHEC pekoMennai. Peectp conaerenseTs 0b yeneumom
NPOXOAICHIN PAYHAA N0 KAAIOMY MAPKEPY TAKAC A0CTYIIEH
Hit caitre Accoumattn onkonoron Poccun (AOP) u Poccuii-
ckoro oburecTsa xmuiecko# onkonornm (RUSSCO).

JLst yHacTHA 1 PayHAC MEAMIHHCKAA OPIaHHIALIA 30
HACT 3a0BKY, RHOCHT CHON ITPOTOKON HCCASAOBAHNN 11O Map-
KOPaM, JASICHHBIM UIS KOHTPOAS B KOAIOM PayHiIC, 3aK110-
witer noronop ¢ ®IBOY ANO «PMAHTIOs. Llenrp kowrpoan
KNUCCTEA 0DCCTICYMBALT C NOMOIILID KYPLEPCKOH cayxbut 06-
MEH ITWIOHHLIMM ODPaILAMK C yuacTHHKaMy payiian. Coner
IKCHCPTOR KOLICTHATLHO OUEHHBACT NPHCAAHHLIE MATEPHA-
JI6 M ST MUY BHBIE PEKOMEHIAITHN KSKL0MY YUACTHH-
Ky, B uennx ofbecieueHus HEnpeassTocTH 1 00K THRHOCTH
OLICHKN VIS SKCTICPTOR BCC YYACTHMKN AHOHMMHAL, & YHACTHH-
KAM IKCHEPTH KOHKPETHOIO PayHAR HeHIBECTHE. DT0 M-
CTCH QMMM M3 BAJOBLIX H HCHIMEHHX MPHHUNNOB paboTi
Hewrpa konrpons kavecrsa MIEX-neeaenosanmi.

B 2019 r. Geuto nposesaeso 2 payHi 110 Mapkepam paka
soaoioi xeaeant (ER, HER2, Ki-67), n xoropuix npunsia
yuacTie 41 meanusHexas opravusamist. Ho xaaiom crexne,
BRICAUHHOM YHOCTHHKY, GLUI0 CMOHTHPOBIHO 110 OAHOMY Cpey
€ MYAIBTHONOKA, COCTOATIEMY M3 S STWIOHHBIX 00PA3INOB TKA-
Hei, MyasTinoky BRD0CIN KaK 06pasell HOPMILTEHOM TRaHN
C BLPAKCHHON IKCTIPeCCHeH MApKepa, Tak i 00pasiis onyxo-
JICBOH TKAHMN € PAVTIMHLIMIL BAPHAHTAMH YPOBHSI 3KCIPECCHN
JRHHOINO MAPKEPE OT OTPHUATEILHOND 10 MHTCHCHBHOTO (4],

o pesyasraram smnx payviaon | 5% ysacrunkos noka-
WM OTPHIEATEABHLIE PESVILTATEL 110 BeeM Mapsepam, 20% —
110 JIBYM MApKepast i3 tpex (puc. 1).

IKCTICPTH KOMACTHAALHO OUSHMBATH NPENIPAThl COTAc-
HO CACAYIOUIMM KPHTCRMSIM:

— OUTHMILHO, OTCYTOTBHE HEJOCTATRON I COOTHETCTRIE
MPHHATEIM B MIUPE CTARIAPTRIM WICHALHOIO OXPAIHBIHNA,

— xopowo. MUmeercs psut HeGoNbLUINYX HOAOCTATKOB, HE Me-
WHIOUINY NPAEHALHON NOCTAHORKE AHArHO3A;

— NOTPAHHYHO. MMEIOTCH HEAOCTATKI, HE TIOIHOASIOING
OTAHYHTH HCTHHHBI CHTHUT OT CHABHOTD (hOHE, OTMEYEHE TiE-
PCKPECTHRIC PEAKITHH, IHAUHTEALHLE apTehaxTh;

Jl0nR OTPMUATENLHB PE3YNLTATOS
10 MEDKEDAM Y PETMOHANKHRX
MEQMLIMHEKNX ORraHMIaLMi

34%
66% .

Aons OTPWUATENGMHEIX PESYNETETOR
10 MAPEBIAM y OHKOuenTPOs A3M

1%
89% .

Puc. 1. Mrorm paysaon «Pak moaounoR xeaessir (mapxepst ER, HER2, Ki-67) 2019 .
Fig. 1. Results of rounds «Breast cancer» (markers ER, HER2, Ki-67) 2019,
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— [110X0, HabmioaaioTes JOKHONONOKNTEILHBIC WIN I0K-
HOOTPHLATEILHBIE PEaKK X015 Ol B olHOM 06pastie.

[Tpenaparsl ¢ OUEHKOH HOIPAHUYHO U TUIOXO HE MOTYT
OLITL NCIOAL3OBANLI B KIMHHYECKON NMPaKTHKE.

[Tpy OUEHKE NPEnapaTon, OKPaeHHLIX aHTHTEIaMH pas-
JIMUHBIX KIOHOB K PEUCTTTOPAM 3CTPOTCHOB, ObUIH BLICTARIC-
Hbl CHIEAYIONUIME OUEHKH: ONTUMaNLHO — 53,57%, Xopoiio —
7.14%, norpanuano — 10,72%, naoxo — 28,57%.

Taknm obpazom, TonbKo 60,71% ydacTHUKOB 10ayMHIN
PESYALTATLE, KOTOPLIE NMOMIEKAT HCTIOILIOBAHUIO B KAWHWYEe~
KOt ipakTHke, Hanbobiume npobieMbl BOZHHKIN Y yuacT-
HUKOB, nenoassonasiinx kion anturesa 6F 1. B Gonsmmncrse
CHYMACE ITH YHACTHUKN HE NONYHAIN TO3NTHBHOIO OKPALI-
nanmst B obpazax onyxosnei co caaboil HHTEHCHBHOCTLIO DKC-
HPECCHM PELCHITOPOR ACTPOICHOB, HTO 1§ PYTHHHON JIHATHOCTH -
UECKOI MTPAKTHKE MOKET [PHBOANTE K OLIMOKAM ONPEACIeHMs
MOJNEKY/ISIPHOTO NOATHNA PAKE MOJTOYHOM Keaeabl U, KaK cien-
CTBUE, K HAZHAUCHMIO HEALEKBATHOTO JICHEHMS,

Quenka npenapaton, okpatenupix antnresamn Kk HER2,
HOKA31a, 110 ONTHMAIBHOE OKpalMBarme noayunan 64,29%
YUACTHUKORB payHaa, xopowo — 14,29%, norpaHnuno —
10,71% u moxo — 10,71%, 1.e. 78,58% naboparopuii nony-
UMM PE3YILTATLE MCCACAOBAHNI, KOTOPLIE MOXHO NTpUMe-
HSTH B KJIMHUMECKON NpakTHKe. BoNbUIMHCTRO YHACTHNKOB
HUISE AAHHOIO MAPKEPA MCTIONBLIOBAIH FOTOBLIC 3AKPLITHIC Ha-
GOpLI M MPOTOKO/BI MOCTAHOBKI PEAKLIMM, 1T0, BE3YCIOBHO,
TOWINAN0 Ha BONBIIOE KOTHUYECTRO MOTOKHTEILHBIX OUCHOK.

[Tpu OUEHKE NPEHAPATOR, OKPaIeHHLIX aHTHTeaaMu K Ki-
67, aKcneprsl OUEHUBAIH MTPOLEHT M IOKAIHIALMIO OKPALLICH -
HBIX SACP KACTOK B CPABHEHMN C KOHTPOJALHLIMK 0OpasHamMu.,
JabopaTopun-yUaCTHHKH NOJYMHAN CICAYIOUNE OLIEHKH: Of1-
THMANLHO — 50%, xopouio — 14, 29%, norpannuno — 28,57%,
naoxo — 7,14%.

Jlanmwie peayasTarel nokasanm, urto roapko 64,29% na-
BOpaATOPHIA MOIYT MCTIONLIOBATE CHOM PEIYJILTATHI B KINHN-
veckoil npakruke. Ui Takoro Mapkepa 910 0cobeHHO BaXHO,
TaK Kak onpeaenenme skenpeccnn Ki-67 nposoaures ¢ amar-
HOCTHHECCKON LIEABIO Ut HOABLIIOIO KOJIMYECTEA OMyXOJIeH,
npyu 21oM oMbouHOE onpeaeieHne yposHs aKkeipecenn Ki-
67 uist HEKOTOPBIX HO30M0rHI, Hanpumep Jnmbonponndepa-
THBHBIX 3a00/1eBAHMIL, MOKET HPUBECTH K HEBEPHOMY IIHATHO-
3V M HEANCKBATHOMY JICYEHIIO,

Haubosasime npobiemMil ¢ 3TUM MapKepoM BOZHUKIIH
Y YUACTHHKOB, IPpUMeHABIIMX K1od MM, wist kotopora Gui-
JIO OTMEHEHO FHAYNTEILHOE CHUAKEHUE YPOBHS HKCIIPECCH M

Oeska Ki-67, BLISBASEMOTO NPH HCIONBLIOBAHNH AaHHOTO KO-
Ha, Coner IKCNEPTOB PEKOMEHAOBAI JaG0PATOPHIM CMEHNTD
ero Ha aApyrofi, saperncrpupoannetit 8 PO ¢ coorsercrayio-
et oTpaboTKOI NpoTOKONIA,

B 20202021 rr. TakAe OLUIO MPOBEACHO 3 payHIa 10 Map-
KEPaM PaKa MOJIOMHOMN Keaeshl, YHacTBoRuIn pernoHuibibe
MCAMLHHCKHE OPTaHM3aLinl i MHOTONPO(MABLHBIC OHKONOIM -
yeckne HenTphl Jdenapramenta sapapooxparenns r. Mocksbl.
OrPULIATEILHBIC PE3YALTATBI 110 BCEM MapKepam nokasawm 9%
yuacriuukon. bosee 30% permoHaIbHBIX MEAMITHCKHX OPraHi-
JALNA, YIACTBOBABIINX B 9THX PAYHIAX, TTOJYSHIN PEIyIBTaTh,
HENPUTOAHBIC [UISE MCIONL3OBAHMSE B KIMHMMECKON NPaKTHKE,
HeobXxoaumMo oTMeTHTL, 110 6 MHOTONPOMNIBHBLIX OHKOIOIH -
vecknx uenrpos denapramenta aapasooxpatenns Mocknul, pe-
TYJSIPHO YHACTBYIOIINX B KOHTPOJIE KAMECTHA, MOKAZLIBAIOT PO~
HEHT NMOJOKHTEILHBIX PEIVILTATON B 3 pasa BLILIE 110 CpapHe-
HHIO € PEIMOHATBHEIMU MCAMLTHCKUMM YIPCAKUCHHSIMM (pc. 2),

Henpepuinio pactyiias 3ab01eBaeMocTh PAKOM JICIKOro
MOKASAIA AKTYAIBHOCTS NPOBEACHMUS PAYHIOB 110 MAPKEPaM pa-
kanerkoro (ALK, TTFL, PD-L1). D11 MapKepbl npuMeHsion-
est M B audpeperimansioi anarnoctnke (TTEL), u ans onpe-
JEACHUSE TYBCTBUTCBHOCTH HALMEHTOR K TapreTHON 1 nMMY-
morepanun (ALK n PD-L1). B 2019 r. 6611 nposeacn | payrn
(12 ywacruukon) u B 20202021 rr. — 2 paynaa (18 yuacr-
HUKoB), B atux paynuax 16% yqacTHHKOB OKA3QIM OTpH-
LATEBHLIE PE3YALTATEL 110 Beem Mapkepam n | 1% — no asym
Mapkepam u3 tpex. Pesyantarsl noKasaim, 41o He Menee 25%
OHKOJOTHHECKHX JANCTIAHCEPOB M OKPYAKHBIX DOMLHMLL, 1TPH-
HSBIUHY YIACTHE B PAYHAE, NPOBOAAT HCCACAORAHIS ¢ Kave-
CTBOM, HE MO3BOASIOLLUM MCNOALIOBATL FTH PEIYALTATLL B ¢~
uelHoi pabore, CpasHeHne ¢ peayabTataMu 6 OHKOIOTHYECKMX
tenrpon JlenapraMenta upasooxpaHeHns 1. MOCKEE! OKa3hI-
BAET, UTO B HUX MOJOKNUTEILHBIC PE3YILTATLI Buite B 3,5 pasa
10 CPABHEHIIO € PerHOHMILHBIMI (pue. 3).

Paynu 2021 . no mapkepasm auMponponamuepariBHbIX 3a-
Gonenannii (14 ynacTHiKon) nokasai, uro 7% yqacTHUKOB 11po-
NEMOHCTPHPOBLIM OTPHLIATEALHBIC PEIYALTATHI 110 BCEM Map-
Kepam 1 7% — o asyM u3 Tpex. MOXHO OTMETHTb, MTO Peayib-
TATH, NPOAEMOHCTPHPORAHHEIE OHKOJIOTHYCCKUMM LIEHTPAMH
JlenapramenTa 3apaBooxpaHeHns MOCKSb!, JHAMUTEALHO 1pe-
BOCXOAAT TAKOBLIE PCIUOHMIBHLIX MCAMIMHCKNUX VUPEKIC-
it (pue. 4).

B 2021 r. ObuM npoBeacHbl 3AKPLITLIC PayHILL 15E MO~
CKOBCKHMX OHKOJIOIHYECKNX OOMLHILL 10 MAPKEPaM paka Kuii-
ki (panCK, CK20, CDX2) n MapkepaM HeHpOIHAOKPHH-

Jons OTPULETENBHLIX PEaYNLTATOR
110 MAPKEPAM Y PErMOHANBHBIX
MEANLIUHCKINX OPraHn3auni

33%

67%

JONs 0TPULATENBHLIX PESYNLTATOR _‘
no MAPKEPEM y oHkouenTpos A3M

6%

94%

Puc. 2. Utorn paynaos «Pak MOAOMHOI xeAe3ns (mapkepnt ER, HER2, Ki-67) 2020—2021 rr,
Fig. 2. Results of rounds «Breast cancer» (markers ER, HER2, Ki-67) 2020-2021.
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[lonsa oTpULATENLHBIX PE3YNLTATOBR
10 MapKepam y pernoHanbHbIX
MEANLMHCKUX OpraHnaaumuin

39%

| 61%
|

Jons oTpUuaTenbHbix PesynLTatos
no Mapkepam y onkouenTpos A3M

12%

88%

Puc. 3. Utorn paynaos «Pak Aerkoro» (mapkepsi ALK, TTF1, PD-L1) 2020—2021 rr.
Fig. 3. Results of rounds «Lung cancer» (markers ALK, TTF1, PD-L1) 2020—2021.

Jlons OTpULETENbHbLIX Pe3yNsTaTtos
N0 Mapkepam y permoHanbHbIX
MEAULIMHCKUX OpraHn3aumin

24%

76%

S E l

Jons oTpuuaTENbHbLIX Pe3yNLTaTtos |
no Mapkepam y onkouexnTpos A3M ‘

10%

90%

Puc. 4. Utor payHaa «Aumdonpoandhepatustbie 3aboresanns» (mapkepst CD3, CD20, BCL2) 2021 r.
Fig. 4. Results of the round «Lymphoproliferative diseases» (markers CD3, CD20, BCL2) 2021.

Horo paka (CD56, xpomorpanus A, pS3). Pesyisrarsl payH-
JIOB MOKAa3aJI1 yBeJIMYEHHE 01 OTPHLIATEIbHBIX PEe3YJILTATOR
B 2,5—3 pa3a (puc. 5).

Taxxke B 2021 r. ObUT BriepBbIE MPOBEIEH PEryisipHbIif pa-
VHI 110 uHTeprperauuu pesyinbraros UTX-ucciaenosanus.
YyacTHUKaM ObUTN MpeiIoXeHbl U1 OLIeHKH CKaHNPOBaH-
Hble n300paxeHus npenapatos. s aToro paynaa Obu1 BbIOpaH
mapkep PD-L1 SP142 u 3 nokanusauuu, B KOTOPBIX Onpene-
JISICTCSE €r0 IKCIPecCHst U1 BbIOOpa Teparum — pak JIErkoro,
paK MOUEBOTO TY3bIPS M TPOITHOI HETaTHBHBINH PaK MOJIOY-
HOM XKeJie3bl. DTOT payH BbISIBUI HATMYME CEPhE3HBIX OLIN-
00K B MHTEPIIpETallMi OKPAlIMBaHHS U HEOOXOAUMOCTE 00y-
YeHMS! W TPEHMHTIa MaTO/I0TOAHATOMOB [P MOSIBJAEHUN B py-
THHHOI1 paboTe HOBLIX MAPKEPOB.

[MpoBeaeHHbIE MO pasIMYHbIM MapKepam payHJibl BbICBE-
TWIH HATMYHME TUTIMYHDBIX TPO0GaeM B paboTe ¢ 00s13aTebHbBIMI
MapKepaM¥M Kak paka MOJIOYHOI XKeJle3bl, TaK M paka JIerkoro,
KOTOPBIE MOBCEIHEBHO UCIObL3YIOTCS B KIMHUYECKOI Mpak-
THKe. OIHOI 13 MPUYHH OTPUIIATEIBHBIX PE3YJIbTATOB MOXKET
ABISATHCS OTCYTCTBHE MM (hOPMATBLHO MPOBEACHHAs BHYTPU-
JabopatopHas BaanaAUMs MPOTOKOJIOB OKpalllHBaAHMS U1 HC-
MOJIL3YIOUINXCSl KJIIOHOB aHTHTE M CHCTEM BH3yain3auuu.
B uiesnioM npu MCrosnb30BaHUH OTKPBITHIX CHCTEM Pe3VibTaThl
OblTH Oonee BapuabeALHBIMU, HYEM TTPU MTPUMEHEHHUH 3aKpbl-
TBIX MMPOTOKOJIOB B cTeiHepax Ventana, Haunyuiime pesynbra-
Thl ObUIH MOJYYEHbI TABOPATOPHSIMH, BLIOPABIIUMH 3aKPbIThIC

Archive of Patology 2022, vol. 84, no 2

HaGopsl 1 npotokosnst wiss UTX-anarnoctnku. Menonslonsa-
HUE Pa3TMYHBIX AHTUTEJI, CUCTEM JeTEKIIMM, HHCTPYMEHTAIb-
HBIX 1aT(hopMm 00si3aTeIbHO TPedyeT MPOBeACHHS BATHAALNN
MeTOoaa B KaXx10ii 1abopaTopnn B COOTBETCTBUM € OOILEITPH-
HATHIMM KPUTEPUSIMU (KOHKOPAAHTHOCTD J1aD0OPaTOPHOIO Me-
TOJA C BAIMIANPOBAHHBIM JIOJIKHA COCTABJIATL He MeHee 95%)
Ha BHYTPHJIaOOPATOPHBIX KOHTPOJISIX M YYACTHSI B TPOrpaMmax
BHEUIHEro KOHTPOJISI Ka4ecTBa.

BaxHocTb nonyueHusi KoppekTHoro pesyinbrata MTX-
HCCIeI0BaHMs Ul BLIOOPA a1eKBaTHOI Teparnum IeMOHCTPH-
pyer 1 aHaiu3 (PMHAHCOBBIX 3aTPaT B CJIy4ae MCMOAb30BaHMS
MpH Ha3HAYEHUH JICUCHHS HETTPUTOAHBIX VISl KIMHNYECKO-
r0 NCIIOJIb30BaHMSI JaHHBIX, 0CODEHHO YUNTHIBAs BO3POCIIVIO
Harpy3Ky Ha OIOIKeThbl BCEX YPOBHEH B YCAOBMAX MAHAEMHH
COVID-19. Hanmpumep, eciiu B ClIy4ae JOKHOMNOAOKHTEIbHO-
ro pesynsrata UTX-uccaenosanms 6yaeT npHHATO OIIMG0YHOE
peleHe 0 Ha3HaYeHUM WHHOBALIMOHHO# TapreTHOM WIH HM-
MYHOTEPAIUK CO CTOMMOCTBIO OIHOTO 3aKOHYEHHOTO CIIy-
vast oT 202 ThiC. 110 468 ThIC. pyd. (KiMHHKO-CTaTHCTHYECKas
rpynna 3aboneBaHuit THEBHOTO CTALIMOHapa ypoBeHs 12 1 13).
Onu1H NauMeHT B CpeIHEM NOJyYaeT 10 6 TaKUX LHKIOB Tepa-
nun B TedeHue | roga. 1o NpUBEACT K HEPALIMOHATIBHOMY HC-
TNOJIL30BaHMUIO cpeacTs 3 Brokera cucteMbl OMC B pasmepe
ot 1.2 man 10 2,8 mau py6. [5]. Orcyrersue addexra ot Ha-
3HAYEHHOU TepanuH, KpoOMe MPSAMBIX 3aTpaT, MPUBOIHUT K Obl-
CTPOMY MPOrPECCHPOBAHUIO, MHBATHAN3ALNT U AATbHEHIITUM
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Jons oTpuLaTenbHbix Pe3yNLTatos
NoO Mapkepam y permoHanbHbix
MEAVLMHCKUX OpraHmnaauunin

24%

76%

Aons oTpULATENBHBIX PE3YNLTATOB
no Mapkepam y oHkoueHntpoe A3M

10%

90%

Puc. 5. Utoru paynaos «Pak kuwku» (Mapkepst panCK, CK20, CDX2) u «Heipo3HAOKPHHHBIH pak» (Mapxegbl CD56, p53,

xpomorpanuu A) 2020—2021 rr.

Fig. 5. Results of the rounds «Colon cancer» (markers panCK, CK20, CDX2) and «Neuroendocrine cancer» (markers CD56,

p53, chromogranin A) 2020—2021.

3aTpaTaM Ha MocjeayIouLyio peabuInTaLnIO, a TAKXKeE JIUCKpe-
JIMTHPYET UCHOIb30BAHHbBIC CXeMBbI JICUCHHS KaK B I71a3ax na-
LIMEHTOB, TAK W MEAHLIMHCKOro coodiiecTsa. CTOMMOCTS yua-
ctust B payHie LlenTpa konTtpoast kayectsa B 2022 r. cocTassi-
et 58,5 Thic. py6., uTo B 34 paza MeHbllE, YeM NMOTeHUHAIbHbIE
norepy 610/LKeTa CTPaHbl, BLUICISEMOr0 Ha HYKbI 3APaBOOX-
paHeHus! OT HeOOOCHOBAHHOIO HA3HAYEHMS JICUYEHUS TOJIBKO
OIHOTO MALHEHTA.

LleHTp KOHTPOJIA KayecTBa TAKXKe BbIHYXIEH KOHCTa-
THPOBATH, YTO, HECMOTPSl HA MH(MOPMAIIMOHHBIE MUChMaA
Munszapasa Poccun (Ne17-2/2809o0t1 19.04.18, Nel17-2/H/2-
8454 o1 19.07.19 1 Ne17-2/M/2-16077 ot 23.10.20), peruoHas-
HbIE OHKOJIOTHYECKHe JNCITaHCePhl, 4 TAKXKE roCyIapCTBeH-
Hble OI0KeTHBIE MEAMUIMHCKNE OPraHU3aliii, MTPOBOIALIIE
UTX-auarHocTiky, MpoMrHOPHPOBAIH YHacTHe B rIporpaMMe
KOHTPOJIsI KQuecTBa 1o MapKepaM paka MOJI04HOI Kese3bl 60-
see, yeM B 50% cayuaes, a JUisi MApKepoB paka JIerkoro B 75%.
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Kapa l'eopruesuy bamapun. K 80-1eTuio co nus poxaenus

Karl Georgievich Basharin. On the occasion of the 80" anniversary of his birth

Kapn leopruesnu Bamapus, 10KTOp MEAMLIMHCKUX Ha-
VK, ripocheccop, rnpogeccop Kadeapbl HOpMATLHON U MATo0-
THYECKOM aHATOMMM, ONEPATUBHON XUPYPIHH ¢ Tonorpaguye-
CKOI aHaTOMMeH M cyeOHON MEAMUMWHBI MEAHLIMHCKOTO HH-
ctutyta CeBepo-BocTouHoro (henepaibHOr0 yHUBEpCHTETA
(CB®DY) poawcs 2 uioHst 1942 r. B SIKyTCKe B CEMbE CITyXa-
wmx. B 1965 r. okoHuMa MeauLMHCKKiA (pakysibTeT SIKYTCKOro
rocyapCTBEHHOIO YHUBEPCUTETA M PEILICHHEM YYEHOT0 COBETA
(hakysbrera ObUI PUHSIT B aCTIMPAHTYPY KadeApbl HOPMAJib-
Hoit anatomuu. B 1969 r. nocie ycrneumHoi 3auThi CTENeHH
KaHauaaTa MeauumMHekux Hayk Kapn leopruesuy 661 npuHAT
ACCUCTEHTOM 3T0# Kadenpsl, rae paboraer 1o HacTosiiee Bpe-
M (¢ 1991 no 2019 r. ox 3aBenoBan Kadenpoii).

[Tpoteccop Kapn I'eopruesny Bawapun — asrop 6osee
360 nevatHbIX paboT, B TOM Yynciie 3 MoHorpaduit, 15 yueOHBIX
nocoduii, crareit B xypHanax u cbopumkax. B 1977 r. K.I'. Ba-
IIAPHH JaJ1 CODCTBEHHOE OPUTHHAIIBHOE IBPHCTHYECKOE OTIpe-
JIeJIeHHEe NaTOJIOrHYECKO AaHATOMMY KaK HAYKH M BHEIPHJI
B TEXHOJIOTHIO OOYYEHUS CTYACHTOB MEAMLIMHCKOTO (hakynbTe-
ta v uHcTuTyTa CBDY. B 1995 1. Ha | MexayHapoaHoM chesne
accolMamif NaToJ0roaHaToOMOB 3TO OrpeaeieHHe ObUIo 010-
6peHo 1 onybMKoBaHO B MaTepuanax. Takum obpaszom Kapn
['eoprueBny BHEC BKJIA B OTEYECTBEHHYIO M MUPOBYIO HayKy,
cchopmuposas 6a30Boe KJIOUEBOE MOHATHE, 33 YTO PELIEHH-
eM rnpesuanymMa MexayHapoaHol akageMuu mHdopMaTuia-
M o1 29 Hos6pst 2002 r. eMy NPUCBOEHO BLICLICE MEXIyHa-
poaHoe 3BaHHe «OCHOBOMOJOKHUK HAYYHOTO HATIPaBJICHUsI».
B 2000 r. Kapn l'eopruesuy baiaput nepsbiM 13 yaeHBIX SKy-
THM CTaJI JIaypeaToM KOHKypca MexayHapoaHoro opyma B HoO-
MHHALMK 32 JIYYLIYIO HaY4yHYIO padoty o aesn3om «KaHyH
[11 TeiCsuEIeTHS — BpeMsi HTOroB» 3a MoHorpadwuio «[latosno-
ruyeckasi aHatomusi Tyoepkynesa aerkux Ha Kpaitnem Cesepe
B COBPEMEHHBIX YCIOBHAX». YUMTRIBas 3HAYMMOCTD JaHHOI pa-
0071, 2 okTsA6pst 2001 r. OH ObL1 U36paH AEHCTBUTEILHBIM Wie-
HOM MeXi1yHaponHO# akaleMHM HayK 9KOJIOTHH, 6e30nacHo-
CTH YeJIOBEKa W NIPUPOJIBI.

Kapn lNeopruesuy BaumapuH siBnsieTcsi MMOHEPOM M3yyde-
HHUsl maToMopdo3a M NaToJOrMyecKoif aHaTOMUM TYOEpKyJe-
3a JIerkux B SIKyTHM — OOIIMPHOM perMoHe APKTHYECKO 30-
Hbl 3eman. OcoberHocT naroMopdo3a U NaTONOruuecKoi
AHATOMMHM JIETOYHOrO TyOepKyJie3a ObUIH MpeacTaBleHbl B 10~
Kanax, CoODIIeHMSIX Ha MEXIYHAPOIHBIX, BCECOIO3HbIX, BCE-
POCCUNCKHUX, PErHOHANIBHBIX, pecmyOIMKaHCKHMX KOHTpeccax,
che3nax, KOH(MEPEHINAX, CUMIIO3UYMaX M MOJYYUIH BbICO-
KYI0 OLIEHKY CMEeLMATUCTOB KaK (hyHIaMeHTaIbHbBII HAYYHBII
TPy, NPEACTARISIONINI OCHOBOMNOATAoIIee TEOPETHYECKOE
M [IPAKTHYECKOE 3HAYEHHUE JUISl Pa3BUTHS HOBOIO HarpasJie-
HUS B HAyKe CEBEPHOM (DTU3HATPHH, YTO SABJSIETCH TOCTHXKE-
HUEM MHUPOBOIO YPOBHSI.

[Mpodeccop K.T'. Bamaput BHeC BeCOMYIO JIeNTy B MaTe-
PHANTLHO-TEXHUYECKYIO Da3y, yueOHYI0, METOANYECKYIO W Hay4-
HyI0 paboty Kadenper. B 1993 r. on nodwicsi nepeesna kadeaps
U3 CTAPOro IEPEeBsSHHOIO I0Ma B KAMEHHOE 31aHMe, 4TO 3Ha-
YHMTETBHO YAYYILIHIO MaTePHATbHO-TEXHHYECKYI0 6a3y Kade-
2pbl. B Hacrosiiee BpeMst Ha Kadeape pabotaior 3 10KTopa Me-

Archive of Patology 2022, vol. 84, no 2

JMIMLIMHCKHMX Hayk, npodeccopa, 5 KaHIuIaToB MEANITHHCKMX
Hayk, J1oueHTa, | crapumii npenoxasareib. OYHKIUHOHHPY-
10T HAYYHBIE CTYACHYECKHE KPYXKKH, OTKPbITA ACITHPAHTYPA.
B 2015 r. 3a BK1aa B pa3BuTHE OTEYECTBEHHOIO 0OpazoBaHus
M JIEKTOPCKOE MacTepeTBo Kadeapa Bouwuia B HALMOHAIBHYIO
nporpamMMmy «3070Toi (HOHIL OTEYECTBEHHOH HAYKM» U HATPaX-
ZieHa auTuioMoM «3ootas Kadeapa Poccumn.

IMpodeccop K.I'. Bamaput Kak npeacenarens Pecriyiu-
KaHCKOro 00I11eCTBa 11aTo/10roaHaToMOB S KyTHH aKTHBHO y4a-
CTBYET B OPraHM3aluu 1 NPOBeACHNN aTTeCTalluy Bpayeit rna-
TOJIOTOAHATOMOB, KOH(MEpEeHINit, OKa3bIBAET METOAHYECKYIO
MOMOILb BpayaMm rnarojioroaHatoMam. 3a nociaeanue 20 jer uie-
HaMu obutecrsa onyosmkosaHo 6onee 500 pabor B LeHTpasIb-
HBIX M MECTHBIX u3naHusix. braronaps camMmooTBepXeHHOMY
TPYAY BCEX TOKOJEHUH NMATOI0r0aHaTOMOB MATONIOr0-aHATO-
Muueckas ciyx6a pecryGiMKu crana oaHo n3 aydinx B Jlajinb-
HEBOCTOYHOM (hesepanbHOM oKpyre Poccum.

B 1999 r. K.I'. Bawapux opranusosan npu Kadeape rno-
CTOSIHHO JIEHCTBYIOLIMI HAPOIHBI YHHBEPCHTET no (hopmu-
POBaHMIO TPE3BOro 310poBoro odpasa xu3Hu (T30XK). Viu-
BEPCUTET NMOArOTOBMI Oostee |5 ThIC. caymaTesei, noayunBUIHx
3HAHWS, HABBIKM M YMEHUS ¥ CTIOCOOHBIX BBICTYNATE THYHBIM
npuMepom B chopmuposaruu T30XK, a TakxKe OCYILECTRIATE
NEPBHYHYIO NPOMOHIAKTHKY NbAHCTBA, aJIKOroau3ma, raba-
KOKypeHusi U HapkoMaHuu. Ilpu kadeape oH coznan naro-
JIOrO-aHaTOMMYECKMIA My3eii C MaKpoIpenapaTaMu, BIssThIMH
npy of6c/IeIOBAHMH JeTei ¢ aHOManHsAMH pasBuTus. B mysee
peryasipHo nposoasaTcst 6ecebl, JIEKUUHU 1Mo npoduiakTuke
BPEIHBIX MPUBLIYEK.

B 2003 r. K.I'. Bamapus Ha MeXIyHapoaHOil yupeauTe/ib-
HOH KOH(EepeHIHH 1o opraHu3aumn MexiayHapoaHoi akaie-
MuH Tpe3BocTH B CeBacTornosie CTal OAHUM U3 CoyupeanTeneit
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W OB HAOPAH AKALEMUKOM W RRLE-TIPEIMACHTOM ITON aKaie-
Mui, OH coda Koy cobpuosoron SAkyruu (om aam. sobru-
elas — TPEIROCTL M rPedeckoro logos — yuenune, Hayka o mny-
THX JLOCTHAKECHMS TPEIBOCTH) M3 MHCTA AKTUBHBIX Cyiarencii
Hapoanoro ynusepeurera T30, B a1y mikony Takxe Bouuim
5 akanemukon, 4 npopeccopa n 4 gouenta. Hpody. K.T'. Bawa-
PHH BICPBBLIC 38 BCIO HCTOPHIO TPEIBEHHHUCCKOTO JIBUACH S
ChOPMYIMPOBAI FAKOH TPEIBOCTH — OCHOBHON 3aKOH cOGpH-
ONOTHM, ONYOIMKOBAHHBIA UM B PsLLe YaeOHBIX TOCOOHI 1 03~
BYMCHHBIA HA MEXKILYHAPOAHLIX KOH(EPEHLINAX COOPHONOTOR
i Cenacronose, 1 1To HApyIIeHne ITOr0 3AKOHA BEAET K Bhl-
poKAEHMIO W rubenn seero venoseucersa, [pod, K.I'. Bawa-
puH paspaboTan U BHEAPHI B IIPAKTHRY (DDEKTHBHBIH MeTO/
MEPBHYHON NPOPUNAKTUKHY NBSHCTBA, ANKOroan3Ma, Taba-
KOKYPEHMS, HAPKOMAHHH — MACTCP-KIAce «YINOBCKHe ure-
HUSte, KOTOPLIE ITPOBOISITCS €ACTOANO BCEM MEPBOKYPCHHKAM
CB®DY ¢ 2009 r. B 20135 r. 5701 NPOCKT BLIMIPAI FPAHT — Cyb-
cunuio Hpasureasersa Pecny6ankn Caxa (SIKyTus) s npo-
BeJICHNs «YIMOBCKHX YTCHUI» B ropoaax SIkyrcke, Muptom,
IMokponcke, » Bynynckom, Xaurasacckom, Hamekom, Yypan-
UMHCKOM paitonax, a Takxe ropogax Cankr-Ilerepbypre u Co-
UK. B pesyasrare CUCTEMaTHICCKON akTHBHON MHpopMaLL-
OHHO-PATLHCHHTELHON PabOTLI COPATHIKOR — cayliarenei
napoanoro ynusepenrera T30XK i tkonax, sysax, cpeam Ha-
CCJICHMS O BPE/IC KE MAUTBIX 103 anKorosst Tabaka u HapKoTH-
KoB npu noaaepxke rass Npasureascrsa Pecrybamnkun Caxa
(AKYTUs) M ACTYTATCKOro KOpItyca 3a nocaeanue 5aer 188 no-
ceacHui SIKYTHN OTKASWINCEH OT POSHHYHOK TOPrOWIN AIKo-
FOALHBIX HATIHTKOB M CTAIM TEPPUTOPHSIMU TPEIBOCTH.,

[Mpodeccop K.I'. Bamapun nposoant 6osinyio pabory
10 (hOPMUPOBAHHIO NATPUOTHIMA W JIYXOBHO-HPABCTBEHHOM
JUUHOCTH Y CTYACHTOR YHHBEPCHTETA W YHALICHCH MOTOICKN
roposos U palioHos pecrybianku.
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IMpodeccop K.I'. Bawapun neaarornieckyiy, HayuHyio
paboTty coueraer ¢ oDIeCTBEHHON, MPOCRETUTENLCKON 1est-
TEALHOCTHIO, BYAYMH AKTHBHLIM ICKTOPOM POCCHICKOTO 06~
weeTsa «3uanues, od npounTas Goaee 15 reicay Jekimit s ro-
poaax v pallonax HKyTHH, o Takke Bo MHOrHX roposax Pocenn
110 PO UAAKTHKE NBSIHCTBA, ATKOroan3Ma, Tabakoxkypenmsi,
HAPKOMAHMM, O CEKPeTax akTHRHOIO AOATOACTHS, 1Tpodhu-
NAKTHKH TYGEPKYIC3a JEIKHX, CCPACTHO-COCYAMETRIX 1 OH~
kosornuecknx bonesueit u .. K1 bamwapun nponaranim-
pyeT Mup, ApyAkOy, COTPYAHUMECTHO HAPOLOR, MHTAs CTUXH
noarons Poccun, SKyrun u Apyrux Hapoaon B CMOTPAX Xy/10-
AKECTBEHHOM CAMOZIEHTENLHOCTH YHUBEPCHTETCKOIO, TOPO/L-
CKOTO, pecnybIMKAHCKOrO W Beepoccuitekoro yposts, Ipo-
ceernrensekas aesrenvrocts Kapaa Feopriuesnyia bauapuua
BHICOKO oueHena obiecTseHHbMu oprannsaunsamn Pecny-
Onmuku Caxa (Akyrust) u Pocenn, On narpaxien rocypap-
crseHnoit narpagoi PM, opaeHom «3a sacayrp nepet Or-
cuecrrom» 2 erenenn, mepansivmn C.U. Bapunosa, «3a sep-
nocers Pocenus u npemusimu HoW. Tuporosa, Tlerposekoi
AKAJMEMHH HAYK W HCKYCCTH, CMY HPHCBOCHBI TTOMCTHBIC 3Ba~
HISE BBULAIOLIETOCs iesiTesist BCeMupHOTro Tpe3seHHNYeckoro
JIBMAKCH S, 3aCYRCHHOro aesrens Haykn Pecnybiankun Caxa
(Akyrust). B 2019 r. on cran naypearom o61ecTseHHOM pe-
M «SIkyTsiHnt roga — 2019, Kapn leopruesuy Bamapun —
noveTHBI rpakaanun Hypanuunekoro n Hamckoro yiycon
Pecnybanku Caxa (Akyrus), noverusiit paboTHHK BLICIIETO
npodeccuonanuioro obpasosanus Poceuiickoi Meneparum,
noverHsii serepan CBMOY,

Komnektin kadeapnl cepaetio nosapamsier Jopororo
yunress, Hacrasunka Kapsa Feopruensia ¢ 80-netHum 06m-
JieeM. KeaieM Kpernkoro 310poBbst, HEMCCTKAeMOH KNIHEHHO
AHePruu, BOAPOCTH JIyXa, JOATUX JET TIOAOTBOPHOMN e e/ h-
noceru, Graronoayanst Bam u Bawmm Gumskmm!

JLK. Tapmaeea, npodh., 3a6. kahedpoii nopmansoi
U RAMONOUMECKOL QHAMOMUN, ONEPAMUBHOL XUpPYpuL
¢ monozpaghumeckolt anamomueis u cyoebnot medununsi
meduyunckoeo uiemumyma CBOY um. M.K. Ammocosa
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ITamaTn Anekcanapa Esnokumosuua /lopocesnua

In memory of Aleksandr Evdokimovich Dorosevich

10 chespans 2022 r. na 76-M 1oAY yiuea U3 Ku3Hn Alek-
cannp Esnoknmonny Jlopocenny, 10KTOP MEAHIMHCKNX Ha-
YK, nipoheccop, OTIHUHHK JAPABOOXPAHCHMS, JACAYKEHHBINA
gesrent Haykn Pocenitekoit @enepatny, 3apeayionmii Ka-
(eapoit naronoruieckoi anaromun ProOY BO «Cmonen-
CKMIl TOCYAAPCTBEHHBLIA MEAMUMHCKUH yHuBepeuTers Mun-
snapasa Poceunn,

Anekcanap Entoknmonn JLopocesut — TananianBbii py-
KOBOIWTE L, BLICOKOKBATH(HIUPOBAHHLIA cietmaineT i 06+
JACTH 3APABOOXPAHCHMNS, MIBECTHLIH YUEHBIH, YWICH npapie-
st MeXIyHAPOAHOTO COI03a ACCOUMALIMIH NATOTOTOAHATOMOB
npesnanyma Poccnitckoro obuecTsa naToioroaHaToMos, wWiet
LleHTpasbHOl yUeBHO-METOANUCCKON HPoGAeMHON KOMHCCHN
npu Munsapase PoCeHM 1o npenoaasaiuio narogoruieckon
aHatoMun, wieH Epponefickoro obuiecTsa natonoron, akaie-
MUK MeAnyHapoaHOl akaaeMun NaToNormm,

[ocne okonvanust ¢ otamunem B 1971 1. nevebuoro da-
KyanTera CMONCHCKOTO rOCyAapeTBEHHOIO MEANTLIMHCKOTO MH-
CTuTyTa Anekcanap EBTOKNMOBHY MPOILE 1Ty Th OT aCrHpa-
Ta 10 3aBeayionero kapeapoll naronornieckoi anaToMnn,

Astekcanap ER1oknmMoBmY ObUI TAZAHTINBLIM M 9PYIHPO-
BAHHBIM HEAaroroM, O BOCTIMTAIL LEAYIO TUICALY Bpauei U yie-
HBIX-NATONOIOB, paboTaloumx ceroanst B Pocenn, Gamxuem
W UTLHEM 3apybexne.

Anexcanup Entoknmonuy paapaboran 1 BHEAPHI B rea-
rOruyecKmii Npouece OCHOBHBLIC NPHHILUITL HHTCIPALIMK T18-
TONOIHYECKON AHATOMMHY € MEAHKO-OHONOTNYCCKUMH JINC-
UHIUIHHAMMN, D10 OB MENOBEK HCKPCHHE HPEIaHHbII CBO-
¢t npodeccunt, NPOABUTaBIIHA B KH3HL MEPEAOBBLIC HACH
OPraHU3aLMK NATONOTO-aHATOMMYECKOM caryxOnl B Poccun,
Co3aaninil ¥ PYKOBOAUMBINH UM Ha npoTsKeHun 27 aer nep-
bl n eanHeTneHHuit B Pocenn CMmonenckuit oGaacrHol
MHCTHTYT HATONOTMK A0Ka31 3DPEKTHBHOCTL 9T0H (hop-
Mbl OPTAHU3ALHH [TATONOT0-AHATOMHUCCKOH C/IVKObI, KOTO-
past rapMoOHHHHO oOkeHuIa obpasosarue, HAyKy, MPaKTH-
KY M YCTICIIHO Peliaia 3a1aum Hay HO-HCCACA0BATEILCKOTO
1 OPraHN3ALNOHHO-TIPAKTHYECKOTO (MATONOTO-aHATOMHYE -
CKOTI'O) Xapakrepa.

CROIO 1Meaarornieckyio u mwmpokoMacrabuyio obie-
CTBEHHYIO JeaTeabHoeTs ALE, Jlopoceiny akTHRHO coueTan
¢ HayaHoit paboroii. Hayky OH nouuTan Kak ¢Bo¢ riiapHoe
npeiaHasHaterne, 3ammtns 1989 r. 10KTOpeKyIo AnccepTi-
HMI0 Ha TeMy «[TapeHXMMATO3HO-CTPOMAILHBIC BIAUMOOT-
HOWEHUS MIPU PAKE MOJOMHON KEJE3h! 10 W noce ayue-
BOI TEpannu (rMCTONOrHYeCKoe W MMMYHOMOpGonornye-
CKOE MCCJCAOBAHME)», OH PAIBUBIL CBOIO HAYMHYIO IKOJIY
u onyGankosar, GyIyan anTopoM 1 coasTopom, 293 nayu-
Hble pabOThl, UeALIH PSUL PYKOBOACTE M MOHOTpaduit, npe-
JIOKWI W BHEAPWI B IpakTHKY Gosice 6 n3odpereHuit u nony-
UM HA HUX 3 naTeHTa,

Kak anTop HayuHbIX Tpyaos Anekcanap Eprokumonny
0B0CHOBWI KJIOYEBBIE HMMYHOMOPDOTeHETHHECKHE HTaAlbI
HHPEKUHOHHO-LACPIUMECKOIO MHOKAPAMTA, OCOBEHHOCTH
MAPEHXUMATOIHO=CTPOMATLHBIX B3AMMOOTHOLICHHH paka MO-
JIOMHON KeJleasl KaK OCHOBONOAATAIONIEr0 MaTepHAILHOTO
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ABCHA HE TONLKO MOp(oreHesa, HO 1 OLEHKH JyieBsoi Tepa-
TTHH W HHANBHAYAILHOTO HPOIHO3A GONBHBIX PAKOM MOJIOUHON
Kenebl, MophosorndecKknii SKBNBANCHT GHOKLIL HMMYH-
HOTO B3AUMOACHCTEUS JUMQPOLMTOR K ONYXOJNEBKIX KIETOK,
VKA34J1 HA CYLICCTROBAHNC HMMYHOKOMITICKCHO- HEIATHIHbIX
M No3nTHBHBIX ontyxonei. A, E. Jlopocenny siisieTes apTopom
FUIIOTEbI O COMATHUCCKON IHOPHAMBALLMN KICTOK 1PH paKe
KaK OAHOTO W3 MEXAHHUIMOB, O0BACHSIOMETIO HECOCTON TC b~
HOCTH MMMYHONOMHUECKOro HAN30PA.

A.E. lopocesniem Obiin 060CHOBAHBI CACAYIOUIHE KOH-
Hernumm:

— O BEAYLICH POIH KOMMYHUKALMOHHBIX CHCTEM, KOTOPHIC
NPESCTARIEN Bl HE TONLKO BEreTaTHRHBIMH HEPRHLIMU TCPMH -
HA/ISIMU 1 COCYSAMUM MUKPOLIMPKYJISATOPHOTO PYCIIa, HO M HX He-
MOCPEACTBCHHBIM KJACTOUHBIM MHKPOOKPYKCHUEM TIPH ANC-
TPOPUIECKNX, BOCTIATUTENBHBIX U OMYXOJIERBIX TPOLIECCax;

— 0 GUIOIPHOCTH (MHTEIPALLMN W ACSHHTErPALLAI) CTPO-
MAJTLHOTO KOMITOHECHTA, BEAYLLETO K NPOrpeccun 3a00esaHms.

TTpu HAYMHON KOHCYJIBTALMH W 11O PYKOBOACTBOM AJeK-
camipa ERIOKMMOBHYA NOATOTORNEHO |3 1OKTOpOB i 32 KaH-
JaTa Hayk.,

3a GOAbLIION BKAAL W 3aC/YIH B OOIACTH IAPABOOXPAHE-
HHS, HAVIHOW M NEAATOTHYCCKON ACHTCILHOCTH AJICKCaHIp
Ennokumonny Jlopocesny orMeuen:

— HArPYAHBLIM 3HAUKOM «OTIHYHUKY 3APABOOXPAHEHHA»
(2003 1.);

— TMouerHolt rpaMoToit MUHHCTEPCTBA JPABOOXpaHE-
uus Pocenwm (2017 r.):

— BaarogapHoctuio Munucrepersa obuiero n npogecem-
onanbHoro obpasosarns Pocenitekoit @enepaumm (1996 1.);
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— [MouerHon rpamoroi AnMunucrpatnm Cyvonencxoi
obmacty (2006 1.);

— MMosernoi rpamotot CmoaeHekol 00AaCTHOR AyMsl
(2008 1.);

— BaarogapcrseHHbBIM nHChMOM ryGepratopa CMones-
cxof obaacTy (2010 r.);

— Baaropapuoctwio Mpeswaenta Poceniickoi Meaepa~
LHM 5 AOCTHINYTRHIE TPYAOBKE YCTIEXH, IHAUHTCIRH K BRIUL
B COLMUIBHO-3KOHOMMYECKOE passuTie Pocenfickoit Mene-
Pati, SACHYTH B TYMAHMTAPHOR cepe, MHOrONETHION 10~
GpoconecTHyIO paboTy W AKTHBHYIO ODIICCTBEHHYIO ACHTCNb-
HocTh (2014 1.):

— [Mouernoll rpamoTolt npesuanyma Buiciue arrecraum-
OHHON KOMHCCHI TP MUHHCTEPCTIC OOPAIOBIHHA N HAYKH
Pocewitckoft @encpaum (2016 r.).

M concem HEIaBRHO IOKTOP MEAHIIMHCKHX MAYK, Npo-
deccop, sapeayiommnil Kapeapoi NaToIOrHYeCRON aHaTOMIH
CIMY, Anexcanap Engoxumonnt Jopocesuy, Yrasom Tpe-

suenra Pocenitexkon @enepatmnn or |8 mas 2021 r. yaocro-
CH NOYETHOTO IBAHNR « 3CayKCHHBIT AcsTens Hayky Poccuil-
cKoit Deaepattmne,

J1o nocaeanclt MuBEYTH cnoeit xnann Anekcarap Exo-
KMMOBMY AXTHRHO UIAHNPOBAN PatoTy N0 GKTHBHALMN HA-
YUHO-HCCACAORITEABLCKON 1 HHHOBANMOHHON JASATSALHOCTH
€ MPHBACHCHHCM OTILITA BCAYUIHX YHHBEPCHTETOR B OBAACTH
PASBMTHA CTPATEMHYCCKOTO THASPCTHA I PAMKIAX [TPOTPAMMEI
«puopurer-2030s.

Coernan mamars 06 Asexcaiuipe Esaoxumonnie lopoce-
BHYE HABCETIA OCTAHETCA B CEPIIIAX 10 POUANBIX, KO/LIer, APy~
U W YICHHKOR HA ZOArWe TO/h.

Koaasexmun CMOACHCKR020 20CYOQPCmaenioso MeOuncKoan
VHueepcumema, Kaeopi RGMOIOUNCCKON aramosuu, cnyoel-
mt, opdunamopst 2AY00K0 ckoplam no noaedy esepmiu Asexcai-
dpa Eedoxumoausa Jopoceauya u swpaxcaim dexpenpiie cofo-
ACIHOBARUA €20 POONBA 1 BILIKUM.

Apxin marosarin 2022, vosm 84, N2
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