KINMHNYECKASA nu3KCIIEPMMEHTAJIDHAS

MOPD®O/IOI'NA

HAYYHO-NIPAKTUYECKUW PEUEH3UPYEMBIU XYPHAI

IIpu moaaepxke Poccuiickoro o6mecTBa mMaToJOTroaHaTOMOB

ISSN 2226-5988 (print)
ISSN 2686-6749 (online)

«Kimmangeckas

H SKCIIepUMEHTAJIbLHAasI
MOp(oI0rus»
HAYYHO-IIPAKTUYECKHUI
PEU,EH3]/1PYEMbll7l JKYPHAJL

[lepuonnunocts 4 pasa B rox

OcnoBan B 2011 rony

Kypnan nnnexcupyercs B:
Scopus;

RSCI;

PUHII;

HpeJICTaBIICH B HH()OPMAIIMOHHOM
0aze nanHbIX eLIBRARY.ru

Bxutouen B nepeuens BAK

Yupenureab

OI'BHY «Hayuno-
HCCIIEI0BATEILCKUI HHCTUTYT
MOpP(}OJIOTHH YeoBeKa

nMeHu akagemuka A.Il. ABubiHa»
117418, Mockaa,

ya. Lropymer, 1. 3

Anpec pegakuuu
117418, Mocksa,

ya. LHropynel, a. 3
3aBeqyromas pefaKuuei
Kymuxosa K.A.
Hayunslii penaxrop
Bacroxosa O.A.

Tesedount  +7 (499) 120-13-34
+7 (499) 128-87-01

e-mail: cem.journal@mail.ru
www.cem-journal.ru

Tupax 500 sx3emMmsIpoB

W3znarenscTBo
«I'pynna M/IB»
www.mdv-group.ru

IloagnucHble HHAEKCHI:

70045 I10 Karajiory

areHTcTBa «Ypain-IIpece»

70045 1o xaranory «Ilpecca
Poccum» yepes arenrcrso AP31

CBHIETEIBCTBO O PETHCTPALU
CpeJICTBA MAacCoBOH MH(OpMaUK
I Ne ©C77-47183

ot 2 Hos16ps 2011 roxa.

© OI'BHY «HayuHo-
HCCIIEN0BATENbCKUI HHCTUTYT
Mopdonoruu yenoseka
uMeHu akagemuka A.IT. ABIbIHA»

Tom 11|N9 1 |2022

I'maBHbIT pegakTop
Muxanesa JI.M., BOKTOp Mef. HayK, mpodeccop

IToueTHbIiT pefakTOp
Kaxmypckuii J1.B., unen-xoppectonsienT PAH, noxTop Men. Hayk, mpogeccop

3aMecTHTeIN ITABHOTO pefaKTopa
3aiipamvany, O.B., oKTOp MeX. HayK, mpodeccop, Mocksa, Poccns
Maxaposa O.B., fokTop Mefi. HayK, mpodeccop, Mocksa, Poccus

OTBeTCTBEeHHBII CeKpeTaphb
Bonmosckas M.H., gokrop 61o. Hayk, mpocgeccop, Mocksa, Poccust

PeﬂaKHI/IOHHa}I KOomnernsa

Anexcanoposa M.A., fOKTOp OMOIL. HayK,
Mocksa, Poccusa

Anexceesa H.T., moxTOp Mefl. HayK,
npodeccop, Boponex, Poccus
Anopeesa E.P, nokTop 610JL. HayK, JOLEHT,
Mocksa, Poccusa

banun B.B., unen-xopp. PAH, noxtop
Mef. Hayk, mpogeccop, Mocksa, Poccust
Bonvwaxosa I'B., fOKTOp O6MOI. HayK,
Mocksa, Poccusa

bypasxoe C.B., LOKTOp Me[l. HayK,
Mocksa, Poccna

Iaprosckas M.H., kangupar OMOJL. HayK,
moleHT, Yapnbcton, CIIIA

Kospueuna A.M., foxrop 6uon. Hayk,
npodeccop, Mocksa, Poccust

Kopuiynos A.I, fOKTOp Mell. HayK,
npodeccop, leitnennbepr, lepmanus
Kouyxos M.IO., KaHgupaT Mef. Hayk,
XbrocroH, CIIIA

Kywinuncxuti H.E., akagemuk PAH, noktop
Mef. HayK, mpogeccop, MockBa, Poccust

Mapxos JI.V., fOKTOp Mef,. HayK,
npodeccop, Camapa, Poccus
Huxumiox [I.B., unen-xopp. PAH,
IOKTOP Mef. HayK, Ipodeccop,
Mocksa, Poccna

Huxonenxo B.H., foxTop Me[. HayK,
npogeccop, Mocksa, Poccust
Ilayxos B.C., JOKTOp Me[l. HayK,
npogeccop, Mocksa, Poccust
Iocmmos A.IO., BOKTOP Mefl. HayK,
Mocksa, Poccusa

Poeos I0.J1., kangupaT Mefl. HayK,
moueHT, MuHcK, Pecrrybnuka Benapycn
Puicosa M.B., BOKTOp Mefl. HayK,
Mocksa, Poccus

Casenves C.B., foKTOp OUOI. HayK,
npodeccop, Mocksa, Poccus
Yepnses A.JI., TOKTOp Mefl. HayK,
npodeccop, Mocksa, Poccns
Azenosa H.B., fOKTOp Me[. HayK,
Mocksa, Poccna

PemaxiimoHHbI COBET

Bonouyyx V.H., moKTOp Mef,. HayK,
npodeccop, Mocksa, Poccust

Boponun K.D., fOKTOp Mefl. HayK, JOLIEHT,
Yapnbcron, CIIA

, TOKTOp MéJl. HayK,
npodeccop, CmoneHck, Poccus
Epmonaesa C.A., HOKTOp Mef. HayK,
MockBa, Poccus

Epogpeesa JI.M., fokTop 610I. HayK,
npogeccop, Mocksa, Poccust

3noiixo J.IO., KaHAMAAT OMOJL. HayK,
Yapnbcron, CIIA

Konoawesckas M.B., okTop 6101 Hayk,
moleHT, MockBa, Poccusa

Kononos A.B., OKTOp Mefl. HayK,
npodeccop, Omck, Pocensa

Kpasuyos B.I', kangupar Mefi. Hayk,
Tenb-ABus, Vspanib

Munosanos A.Il., JOKTOp Me[. HayK,
npogeccop, Mocksa, Poccust

Muwnes O./]., TOKTOp Mef. HayK,
npodeccop, Mocksa, Poccust
Mxumapos B.A., kaHpupat 610, HayK,
Mocksa, Poccns

Hosouados B.B., nokrop Mmex,. HayK,
npodeccop, Borrorpan, Poccns
ITapxomenxo IO.I, TOKTOp Mefl. HayK,
npodeccop, Mocksa, Poccns
Poibaxosa M.I., fOKTOp Mef. HayK,
npodgeccop, Cankr-Ilerepbypr, Poccus
Damxyounos T.X., FOKTOp Mef,. HayK,
moueHT, MockBa, Poccusa

Yeprnukxos B.Il., Kanpupar Mef. HayK,
Mocksa, Poccusa

Henos B.B., fOKTOp Mef. HayK, mpodeccop,
Mocksa, Poccna

K Hy6m/ucaum/1 TIPUHUMAIOTCS TOJBKO CTaTbU, IIOATOTOBJIIEHHBIC B COOTBETCTBUM C IIPABUIIAMU PEIAKIIAU.
Touxa 3pEHUA aBTOPOB MOXKET HE COBIIA1aTh C MHCHUEM PEIaKIIUH.

IMepeneuarka 1 j11060€ BOCIIPOU3BEJICHUE MATEPHANIOB H WITIOCTPALMI B IIE4aTHOM HJIM SI€KTPOHHOM BHJIE U3 XKypHaIa
«KnnHuueckast 1 9KCTIEPUMEHTANIbHAsE MOP(OJIOTHS» JOMYCKAIOTCS TOJIBKO C MUCBMEHHOTO Pa3pelICHHUs M3/aTellsl.



CLININICAL AND EXPERIMENTAL

MORPHOLOGY

SCIENTIFIC AND PRACTICAL PEER-REVIEWED JOURNAL

With the support of the Russian Society of Pathology

ISSN 2226-5988 (print)
ISSN 2686-6749 (online)

“Clinical

and Experimental
Morphology”
SCIENTIFIC AND PRACTICAL
PEER-REVIEWED JOURNAL

Frequency: 4 issues per year
Founded in 2011

The journal is indexed in:
Scopus;

Russian Science Citation Index
(RSCI);

online platform of the Russian
Science Citation Index database
eLIBRARY.ru

The Journal is included

in the current List of Scientific
Journals of the Higher Attestation
Commission of Russia

(Vysshaya Attestacionnaya
Komissiya, VAK)

Journal founder

FSBSI “A.P. Avtsyn Research
Institute of Human Morphology”
Tsyurupy st., 3,

Moscow, 117418, Russia

Editorial office address
Tsyurupy st., 3,

Moscow, 117418, Russia
Managing editor Kulikova K.A.
Science editor Vasyukova O.A.

Tel. +7 (499) 120-13-34
+7 (499) 128-87-01
e-mail: cem.journal@mail.ru

www.cem-journal.ru

Edition of 500 copies

Publisher
“Gruppa MDV”
www.mdv-group.ru

Subscription index:
70045 according
to the “Ural-Press” agency catalog

70045 according to the “Pressa
Rosii” catalog via ARZI agency

The mass media registration

certificate [T Ne ®C77-47183

dated November 2, 2011

© FSBSI “A.P. Avtsyn Research
Institute of Human Morphology”

Volume 11 | No 1 | 2022

Editor-in-chief
Mikhaleva, Lyudmila M., Dr. Sci. Med., Professor
Honorary editor-in-chief
Kakturskiy, Lev V., Corresponding Member of the Russian Academy of Sciences,
Dr. Sci. Med., Professor
Deputy editors-in-chief
Zairatyants, Oleg V., Dr. Sci. Med., Professor, Moscow, Russia
Makarova, Olga V., Dr. Sci. Med., Professor, Moscow, Russia

Executive secretary
Boltovskaya, Marina N., Dr. Sci. Biol., Professor, Moscow, Russia

Editorial board

Aleksandrova, Maria A., Dr. Sci. Biol.,
Moscow, Russia

Alekseeva, Natalia T., Dr. Sci. Med., Professor,
Voronezh, Russia

Andreeva, Elena R., Dr. Sci. Biol., Associate
Professor, Moscow, Russia

Banin, Victor V., Corresponding Member
of the Russian Academy of Sciences,

Dr. Sci. Med., Professor, Moscow, Russia
Bolshakova, Galina B., Dr. Sci. Biol.,
Moscow, Russia

Buravkov, Sergey V., Dr. Sci. Med.,
Moscow, Russia

Chernyaev, Andrey L., Dr. Sci. Med.,
Professor, Moscow, Russia

Garnovskaya, Maria N., Cand. Sci. Biol,,
Associate Professor, Charleston, USA
Kochukov, Mikhail Yu., Dr. Sci. Med.,
Houston, USA

Korshunov, Andrey G., Cand. Sci. Med.,
Professor, Heidelberg, Germany
Kovrigina, Alla M., Dr. Sci. Biol., Professor,
Moscow, Russia

Kushlinsky, Nikolai E., Academician

of the Russian Academy of Sciences,

Dr. Sci. Med., Professor, Moscow, Russia
Markov, Igor I, Dr. Sci. Med., Professor,
Samara, Russia

Nikityuk, Dmitriy B., Corresponding
Member of the Russian Academy of Sciences,
Dr. Sci. Med., Professor,

Moscow, Russia

Nikolenko, Vladimir N., Dr. Sci. Med.,
Professor, Moscow, Russia

Paukov, Vyacheslav S., Dr. Sci. Med.,
Professor, Moscow, Russia

Postnov, Anton Yu., Dr. Sci. Med.,
Moscow, Russia

Rogov, Yuri I, Cand. Sci. Med., Associate
Professor, Minsk, Republic of Belarus
Ryzhova, Marina V., Dr. Sci. Med.,
Moscow, Russia

Savelyev, Sergey V., Dr. Sci. Biol., Professor,
Moscow, Russia

Yaglova, Natalia V., Dr. Sci. Med.,
Moscow, Russia

Editorial review board

Chernikov, Valeriy P, Cand. Sci. Med.,
Moscow, Russia

Alexandr E., Dr. Sci. Med.,
Professor, Smolensk, Russia

Ermolaeva, Svetlana A., Dr. Sci. Med.,
Moscow, Russia

Erofeeva, Lyudmila M., Dr. Sci. Biol.,
Professor, Moscow, Russia

Fatkhudinov, Timur Kh., Dr. Sci. Med.,
Associate Professor, Moscow, Russia
Kondashevskaya, Marina V., Dr. Sci. Biol,,
Associate Professor, Moscow, Russia
Kononov, Alexey V., Dr. Sci. Med., Professor,
Omsk, Russia

Kravtsov, Vladimir G., Cand. Sci. Med.,

Tel Aviv, Israel

Milovanov, Andrey P, Dr. Sci. Med., Professor,
Moscow, Russia

Mishnev, Oleko D., Dr. Sci. Med., Professor,
Moscow, Russia

Mkhitarov, Vladimir A., Cand. Sci. Biol.,
Moscow, Russia

Novochadov, Valeriy V., Dr. Sci. Med.,
Professor, Volgograd, Russia

Parkhomenko, Yuri G., Dr. Sci. Med.,
Professor, Moscow, Russia

Rybakova, Margarita G., Dr. Sci. Med.,
Professor, Saint Petersburg, Russia
Voloshchuk, Irina N., Dr. Sci. Med., Professor,
Moscow, Russia

Voronin, Konstantin E., Dr. Sci. Med.,
Associate Professor, Charleston, USA
Yaglov, Valentin V., Dr. Sci. Med., Professor,
Moscow, Russia

Znoyko, Iya Yu., Cand. Sci. Biol,,
Charleston, USA

Only articles prepared in accordance with the requirements of the editorial board are accepted for publication.
The authors point of view may not coincide with that of the editorial board.

Reprinting and any reproduction of materials and illustrations in print or electronic form from the journal “Clinical and
experimental morphology” are allowed only with the written permission of the publisher.



COAEPKAHHNE

Tow 11 % 112022

OPUTMHAIJIDHBIE NCCIIEJOBAHMA
ORIGINAL RESEARCH

JI.B. Bonkosa, M.C. Illywean

Mopdoonornyeckas xapaKTepucTuKa GOHOBBIX
HATONIOTMYECKUX MPOL[ECCOB B CIU3NUCTON 060IOUKe,
IpuIeXalieil K OIyXo/eBOMY Y3I1y, IIPU paKe >KemyaKa
KMIIeYHOTO THIIA

M.D. loppman, A.C. Iacnapos, O.J1. Ilayan,

M.I Caaxsan, C.D. Joppman

Knunnueckue n Mmopgonorndeckue 0co6eHHOCTI
IIPOCTOVL U KJIETOYHOJ MMOMBI

E.B. Mocksuues, /1. M. Mepxynosa, A.J. Kysneyosa,
O.I0. Kocmposa, E.I' lpanoposa, I'FO. Cmpyuxko,
E.M. Cnepanckas

VIMMyHOTMCTOXMMIYECKAs XapaKTepUCTUKA
CTOPO>KEBBIX TMM(ATUYECKIX Y3/I0B PV Pa3HBIX
MOJIEKYILIPHO-61OTIOT M YeCKIX TOATHUIIAX paKa
MOJIOYHOIA >KeTe3bl

B.B. Ileunuxosa, A.M. ITuuxaues, /1. M. Muxanesa
Knuunko-mopgonorndeckie 0co6eHHOCTI
BOCHA/IUTENbHBIX, IPEPAKOBBIX ¥ PAKOBBIX
MOpaYKeHUI! ypoTennus

I1.B. Muzapesckuii, C.B. Manvyesa, B.A. Crezo6a,
H.I' qasvioosa, O.I. Axosnesa

bermok S100A8 B aTepocKIepoTNIECKUX TOPAXKEHNAX
y 4efioBeKa

KIMHUYECKAA 1 SKCIIEPMMEHTAJTIBHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

16

25

33

43

L.V. Volkova, M.S. Shushval

Morphological characteristics of background
pathological processes in the mucous membrane
adjacent to the tumor in gastric cancer of the intestinal

type

M.E Dorfman, A.S. Gasparov, O.1. Patsap,
M.G. Sahakyan, S.F. Dorfman

Clinical and morphological features of simple and
cellular fibroids

E.V. Moskvichev, L.M. Merkulova, A.I. Kuznecova,
O.Yu. Kostrova, E.G. Drandrova, G.Yu. Struchko,
E.M. Speranskaya

Immunohistochemical characteristic of sentinel
lymph nodes in various molecular subtypes

of breast carcinoma

V.V. Pechnikova, A.M. Pshikhachev, L.M. Mikhaleva
Clinical and morphological features of inflammatory,
precancerous, and cancerous lesions of the urothelium

PV. Pigarevsky, S.V. Maltseva, V.A. Snegova,
N.G. Davydova, O.G. Yakovleva
Protein S100AS8 in atherosclerotic lesions in humans

Tom 11 Ne1 2022



A.D. Koniaeva, E.Y. Varakuta, A.E. Leiman, 50
E.N. Bolbasov, K.S. Stankevich

Changes in the cellular composition

of the inflammatory infiltrate and connective tissue

of the oral mucosa in rats during wound healing using

a protective piezoelectric coating

M.M. Tycynbekosa, E.A. Illapanamos, 62
E.A. Ilponkun, A.B. /laspunenxo, E.M. Typeyrnos
CpaBHUTENIbHOE UCCTIEIOBAHNE

MOP(}OIOrnIecKux M3MeHEeHNIT TOYKI

M MOYETOYHMKA KPOJIMKA IIPU Pas/IMIHBIX CIocobax
MHQUIMPOBaHUA

A.Jl. Konsesa, E.IO. Bapaxyma, A.E. Jleiiman,

E.H. Bonvbacos, K.C. Cmankesuu

VI3sMeHeHUsT KIIETOYHOTO COCTaBa BOCIATUTETBHOTO
MHOGUIBTPATA ¥ COETVHUTEIbHONM TKAaHU CITM3UCTOM
000/I09KY MIOTIOCTHM PTa KPBIC IPU peTeHePaL[NU PaHbI
C VICTIO/Tb30BaHNEM 3aIIVITHOTO ITbe303/IeKTPIIECKOTO
MTOKPBITHA

M.M. Tusupbekova, Y.A. Sharapatov, E.A. Pronkin,
A.V. Lavrinenko, Y.M. Turgunov

Comparative study of morphological changes in the
kidney and ureter of a rabbit with various methods
of infection

METOJIBI
TECHNICAL NOTES

T.A. Jlomanosckas, T.B. boponuxuna, A.H. Ayxosckuti 73
Ouenka NHGOPMATUBHOCTY MOPHONTOTMYECKIX

M3MEeHEeHUI SPUTPOLUTOB IIPU IUIEePBUTAMIHO3e A

¥ BBIOOP MPOTHOCTUYECKNX IIPU3HAKOB

€ro BO3SHIKHOBEHMUA

T.A. Lomanovskaya, T.V. Boronikhina, A.N. Yatskovskiy
Assessment of the informative value of erythrocyte
morphological changes in hypervitaminosis A and
choice of prognostic signs of its onset

XPOHUKA

EVENTS

I HayuHO-ITpaKTNYeCcKas KOH(pepeHIsa 79
Me>XpernoHanbHOTrO TaHATOPAAMONIOTMYECKOTO

obmuiectsa «IlepcreKTUBBI MEXXAUCIUIIINHAPHOTO
B3aMMOJIENICTBMA 71 pa3BUTHUA TATONTOIMYECKOI

aHATOMMM U CYAeOHOI MeINIVHBI»,

nocpsameHHas naMAatn H.M. Kpynnosa

KIMHUYECKAA V1 SKCITEPMMEHTAJTIbHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

I scientific and practical conference

of the Interregional thanatoradiological society
“Prospects for interdisciplinary interaction

in the development of pathological anatomy and
forensic medicine” dedicated to the memory

of N.M. Krupnov

Tom 11 Ne1 2022



OPUI'MHAJIBHBIE UCCJIIEJOBAHUA

© Bonkosa JI.B., Hlymsan M.C., 2022
DOI: 10.31088/CEM2022.11.1.5-15 VIIK 616.33-006.6-091(470.26)

Mopdonornueckass xapaKTepucTuka ¢goOHOBBIX

IMAaTOTOTNYECKUX MPOIECCOB B CIM3UCTON 000/109Ke, MpUIeKaIei
K OIIyXOJIEBOMY Y311y, IPU paKe >KenygKa KMIIeYHOTo TUIa

JI.B. Bonkosa', M.C. Illywean’

'®I'AOY BO Banruiickuii peaepansublii yHuBepeuteT nmenn Mimmanyuna Kanra, Kanunuurpan, Poccus
2T'BY3 OGnacTHas kiauHudecKas oonbHuIa Kanuaunrpaackoii oonactu, Kanmununrpan, Poccust

Pestome. Bseoenue. MHorue GyHIaMeHTaNbHbIE U MPAKTUYECKUE TPOOJIEMbI, CBSI3aHHBIE C TIPEOITYX0JICBbI-
MH U3MEHEHHUSMH B KEITyJKe, HCCIIEAOBAHbI HEIOCTAaTOYHO, YTO YKa3bIBACT Ha aKTYaIbHOCTh UX U3yUCHHS
KaK Ha dTarax pa3BUTHs KapIIMHOM, TaK U B CIM3HCTON 000J0UKe, Mpuiekaieil k omyxonu. Llens uccre-
JIOBaHUS — U3yYCHUE YACTOTHI BCTPEYAEMOCTH, BBIPAKEHHOCTH U B3aUMOCBsI3el (DOHOBBIX 1aTOJIOTMYECKUX
IIPOIIECCOB B CIM3UCTOI 000I0UKE KeTyIKa Ha pa3HOM PACCTOSHHUM OT OITyXOJIEBOTO y3J1a IPH KapIHHOMaxX
JKeJTy/lKa KUIIEYHOTO THIIA.

Mamepuanvt u memoosi. ViccnenoBaH onepariioHHbIN MaTepruai 43 manueHTOB ¢ KapIMHOMAaMH JKeTyIKa
KHIIIEYHOTO TUIIA TIOCIIE TACTPIKTOMUN U PE3eKIUi jkemyaka (626 TKaHEeBbIX 00pa3IOB) U3 OITyXOJIEBOTO
y3Jla ¥ TIpUJIETAIoEeN CIM3UCTON 000JI0UKH JKeNyAKa Ha PacCTOSHUU OT |1 cM 10 nuHwmiA pesekiuu. Ore-
HUBAJIM 9aCTOTY BCTPEUAEMOCTH, CTEIIEHb BBIPAKEHHOCTH U KOPPEIIALUOHHBIE B3aUMOCBSA3H BBISIBICHHBIX
(hOHOBBIX MTATOIOTHYECKHX ITPOLIECCOB — TMIEPILIA3UH SMUTEINSL, KHIICYHOH METAIIa31H, BOCIIATUTEIbHBIX
1 aTpo(UIEeCKUX U3MEHEHHH.

Pezynomamer. B cnuzucroit 060souke, mpuiexanieil K OIMyxXoiu, BEISBICHBI THIEPIUIa3us SIUTEIH, KU-
LIe4Hasi MeTaIuia3us, BOCHaJIUTeNbHbIE U aTpoduueckue uameHenus. [Ipu yaaaeHun ot ommyXoJieBoro y3ia
00Hapy>KeHO CTAaTUCTUYECKH 3HAYMMOE YMECHBIIICHHE YHCTIa CIIy4aeB THIepIUIa3ui, KUIIEUHON MeTarIa3uu
SIUTEINHS ¥ aTPOPUUSCKUX U3MEHEHHU, CHU)KEHHE CTETICHN BHIPRKEHHOCTH BCEX UCCIIEA0BAHHbBIX MATOJIO-
THYECKUX TPOLECCOB. BEISBICHBI MTOJIOKUTENbHBIE KOPPESIIMOHHbBIC 3aBUCUMOCTH c1a00i U YMEPEHHOM
BEJIMYMHBI MEXTy TapaMeTpaMHt, XapaKTepU3yIOIUMH aTOJIOTMYECKUE MIPOIIECCHI Ha Pa3HOM PacCTOSHUH
OT OITyXOJIH.

3axniouenue. YacTora BCTPEYaeMOCTH U CTETIEHB BBIPAXXCHHOCTH BBISBICHHBIX (DOHOBBIX MATOJIOTHYECKUX
MIPOIECCOB — THIEPIUIA3UHU SMUTENNS, KHIIEYHOW METaIlla3uH, BOCTIAJUTEIbHBIX U aTPOUIECKUX H3Me-
HEHHH, 00HAPY)KEHHBIX B CIM3UCTOM 000JI0UKE MPH paKe KelyAKa KUIIEYHOrO THUIA, YMEHBINAIOTCS MPH
yOQJIEHUH OT OIyXOJICBOTO y3i1a. Pe3ynsTaTsl KOPPESIMOHHOIO aHAIN3a IEMOHCTPUPYIOT BO3MOXHOCTh
(YHKIMOHAJILHON B3aMMOCBSI3H TAKUX MPOLIECCOB KaK UTENINAIbHAS THIIEPIUIA3Hsl, KUIIeYHAss MeTaIlIa3us
u arpous, a TaKKe, O-BUANMOMY, X BAKHYIO POJIb B JKEIYIOYHOM KaHIieporeHese. OOHapyKEeHHE ITHX
HM3MEHEHHH B MaTepHa’e, HOTy4YeHHOM U3 00JacTel IMHINA Pe3eKIUH, TUKTYET HEOOXOANMOCTh IaTbHEHIIIETO
H3yYCHHS X KIIMHUYECKOTO 3HAUCHHS.

KaroueBble ciioBa: pak >kesy/Ka, THIEpIUIa3usl SUTENHs, KAIIeYHas MeTaria3us, BOCIaIUTeIbHAs HH-
¢bunsTpanys, arpodus
s koppecnonaenuuu: Jlapuca Bragumuposna Bonkosa. E-mail: volkovalrl 6@gmail.com

Jas uutupoBanus: Bonkosa JI.B., llymsanr M.C. Mopdonorndaeckas XxapaKTepHUCTHKA BBIBICHHBIX (o-
HOBBIX NATOJIOTMYECKUX MPOLIECCOB B CIM3HUCTOM 000I0UKE, MPHIISKAIEH K OIyX0JICBOMY Y31y, IIPH pake
XKeyaKa kamieqHoro Tamna. Kimua. skert. mopdonorus. 2022;11(1):5-15. DOI: 10.31088/CEM2022.11.1.5-15.

®dunaHcupoBaHue. Vccie0BaHne BBINOIHEHO B PAMKaX TOCYAapCTBEHHOTO OIO/KETHOro (PMHAHCHPOBAHUS.
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OPUTMHAIBHBIE MICCITEJOBAHNMA

Morphological characteristics of background pathological processes in the mucous membrane
adjacent to the tumor in gastric cancer of the intestinal type

L.V, Volkova', M.S. Shushval’

! Immanuel Kant Baltic Federal University, Kaliningrad, Russia

2 Regional Clinical Hospital of the Kaliningrad Region, Kaliningrad, Russia

Abstract. Introduction. Many fundamental and practical problems associated with pre-tumor changes in the
stomach have not been sufficiently studied, which indicates the relevance of their study both at the stages
of carcinoma development and in the mucous membrane adjacent to the tumor. The study aimed to detect
the incidence, severity, and interconnections of background pathological processes in the gastric mucosa at
different distances from the tumor node in gastric carcinomas of the intestinal type.

Materials and methods. The surgical material of 43 patients with gastric carcinomas of the intestinal type
after gastrectomy and resection of the stomach (626 tissue samples) from the tumor node and adjacent gas-
tric mucosa at a distance from 1 cm to the resection lines was investigated. We assessed the frequency of
occurrence, severity, and correlation relationships of the background pathological processes, i.¢.,epithelial
hyperplasia, intestinal metaplasia, and inflammatory and atrophic changes.

Results. In the mucous membrane adjacent to the tumor, we revealed epithelial hyperplasia, intestinal meta-
plasia, and inflammatory and atrophic changes. There was a significant decrease in the number of cases of
hyperplasia and intestinal metaplasia of the epithelium at the distance from the tumor. Moreover, we detected
a decrease in the severity of all studied pathological processes. Positive moderate correlations were revealed
between the parameters characterizing pathological processes at different distances from the tumor.
Conclusion. The incidence and severity of background pathological processes, i.e., epithelial hyperplasia,
intestinal metaplasia, and inflammatory and atrophic changes, detected in the mucous membrane in intestine
type of gastric carcinoma decrease with distance from the tumor node. The results of the correlation analysis
indicate the possibility of a functional relationship of such processes as epithelial hyperplasia, intestinal
metaplasia and atrophy, as well as their important role in gastric carcinogenesis. The detection of these
changes in the material obtained from the areas of the resection lines indicates the need for further study of
their clinical significance.
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BBenenue

B nacrosiiee Bpemst 00111eu3BeCTHON KOHIENIINEH, Xa-
paKTepu3yIoLIei ATalbl KaHLIEPOreHe3a B CIIM3UCTON 000-
nouke xxenyaka (COX) u Bkitovaroieit (poHOBBIE U ITpe.-
PaKoBbl€ U3MEHEHHS IPU Pa3BUTHH PaKa KHILEYHOI'O TUIIA,
aprnsiercs kackag Koppes [1]. Cxema pa3BUTHS yKa3aHHBIX
KaplUHOM BKIIFOYAET OCHOBHBIC JTAIlbl: HHOUIIMPOBAHUE
Helicobacter pylori; arpodudeckuil racTpuT; KULIeyHast
MeTariasus 1 auciuiasus [2]. PUCK pa3BUTHS paKa Keya-
Ka yBEJIMYMBACTCS IPU HATIMYUH (POHOBBIX U IPEIPAKOBBIX
MPOIIECCOB, XPOHUYECKOIO raCTPUTA, KUILIEUHOU MeTaria-
3UH, aTpOouH, MOIUNOB (QYHIAIBHBIX KeJe3 U TUIlepILIa-
CTHUYECKUX TOJIUIIOB, CIEIYIOIIUM 3TallOM MPOrPECCUPO-
BaHUA SBJSAIOTCA WHTPAdNHUTENUAIbHbIe HEomIa3uu 6e3
MPU3HAKOB CTPOMAJIbHON MHBA3UU — JAUCIIIA3Us HU3KOU
(cnaboit) u Bbicoko# (Tskenoi) crenenu [2—4]. Tem He
MeHee MHOTHE BOIPOCHI, CBA3aHHbIE ¢ (DOHOBBIMHU, ITpEApa-
KOBBIMHU U MHTPA3IIUTENTHATIBHBIMUA HEOTUIACTUYECKUMH H3-
MEHEHHUAMH B XKETYIIKEe, OCTAIOTCA HEJOCTaTOYHO U3yUEH-
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HbIMU. Tak, 10 CUX NOp HESICHO, SIBIISICTCA JIU METAIUIA3US
Hpe/IIECTBCHHULICH PaKa JKeITy/IKa WK 3TO IIPOCTO MapKep
BBICOKOTO PUCKA MalIMIHU3alKUU. MeXaHU3Mbl pa3BUTUS
MOJHOW ¥ HETOMHOM KUIIEYHOH MeTarIa3uy, UX B3aUMo-
CBSI3b U BO3MOXKHOCTb B3aHMMHOM TpaHc(opmanuu, poib
B Pa3sBUTUU AMCIUIA3UU U PaKa, KIOHATIBHOCTH MPEJOIyY-
XOJIEBBIX U3MEHEHUH, POJIb CTBOJIOBBIX KJIETOK B Pa3BUTHU
KUIIEYHON METaIIa3uy, JUCIUIA3UH U KApLITHOM >KEITyIKa
OKOHYATENIFHO He ycTaHOoBJIeHHI [4]. MopdodyHKIIHOHATB-
HBIE, MOJICKYJIIPHBIC U T€HETHUECKHE 0COOCHHOCTH TakK
Ha3bIBAEMOH CIN3UCTOI 000IOUKHU Key/IKa, IPUIIErao-
mieil K OIyXONu, SIBISIFOTCSI IPEAMETOM Psiia COBPEMEHHBIX
uccnenoBanuit [5-12]. Bo MHOrUX myOIUKaIUsIX IPH U3-
YUCHUU KapIIMHOM JKEJTy/IKa B KaueCTBE KOHTPOJISL UCTIONb-
3yeTcs TUCTOIOTHYECKU HOpMalbHas TKaHb, IPUIIETAoIIast
Kk oryxonu, — Normal Adjacent Mucosa unu Gastric Normal
Adjacent Mucosa (NAT unu gNAT, cooTBETCTBEHHO) [5].
Tem He MeHee UMeroTCs (PaKThI, HOATBEPKIAIONINE YHU-
KalbHble XapakTepucTuku NAT npu pa3iuuHbIX TUIAaX
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omyxoneit [5—12]. IIpu u3ydeHun KapuMHOMBI MOJIOYHOM
skene3bl B NAT BBISIBICHBI TaKH€ MOJIEKYJIAPHbIE OTIIH-
YU OT HOpPMAJIbHOM TKaHU Kak aJljIeNbHbIN IucbanaHc,
JUTMHA TEJIOMEP, TPAHCKPUIITOMHBIE U SMUT€HETHYECKHE
abeppanuu [6, 7]. Ects Mmaenue, uto Tkanb NAT moxet
CUUTATHCS MIPOMEKYTOIHBIM, MOP(OIOrHIECKH HOPMaJTb-
HBIM, HO MOJIEKYJIIPHO U3MEHEHHBIM MPEIOITYX0JIEeBbIM
COCTOSTHHEM, YKa3aHHbIE OTKJIOHEHHs ONpEAeNSIOTCS Ha
pacctosiHuu 10 1 cM oT kpas omyxonu [8]. Tpanckpun-
TOMHBII aHAJIU3 paka mpocTarsl [9], Tonctoi kumku [10]
BBISIBWJI YHUKAJbHbIE MPOQUIH SKCIIPECCUH T€HOB IS
NAT, BO3HHKAIOIIHE B pe3yJIbTaTe B3aMMOAEHCTBUS MEXKIY
OITyXOJIbIO U MPHJIEralolIeil TKaHbIO0, YTO, MO-BHUINMOMY,
orocpenyeTcs IMTOKUHAMH U JPYyTUMHU (PaKTOpaMH, CeKpe-
TUPYEMBIMH OMyX0JbI0. Takum 00pazoM, Ipu CpaBHEHUH
OITyXOJIM W TMpUJIerarouiei TKaHu, 0OBIYHO paccMaTpUBa-
€MOIl B KaueCTBE HOPMaJbHOTO KOHTPOJIBHOTO 00pasia,
MHOTHE MOTeHLIUAIbHbIE OMOMapKephl paka MOTYT OBITh
olieHeHbl HeasiekBaTHO [8]. [Tpu n3yueHnn MOneKyIsIpHbIX
xapaktepucTuk gNAT jxenynka ycTaHOBJIEHO, YTO MPHU-
Jieramolnas K OmyXoiau CIU3UcTas 000J04YKa OTIUYAETCS
KaK OT HOPMaJIbHOM, TaK U OT OIyXOJIEBOM TKaHU U Ipe-
CTaBIIsIET COOOH MPOMEKyTOUHOE cocTosiHue [5]. He Tomnb-
KO TeHEeTHYECKHE U MOJIEKYIsIpHble 0coOeHHOCTH gNAT
HaAXOJATCS HA CTaJuM HadyaJbHBIX Pa3pabOTOK, HO U MOP-
¢donoruueckre U3MEHEHHs B HACTOSIIEE BPEMs U3yUEHBI
HEZAO0CTAaTOYHO. {7151 MOHMMAaHHs MEXaHU3MOB JKeyl104-
HOTO KaHIleporeHe3a, Mop(oIIorn4ecknx, TeHeTUYECKUX,
MOJIEKYIAPHBIX 0COOEHHOCTEH CIM3UCTOM 000IOUKH MTpH
pake >keryska HeoOXOAMMO JajibHEellee UCCIeI0BaHue
HE TOJBKO ()OHOBBIX M IPEIPAKOBBIX MPOLIECCOB 10 MO-
MEHTa MaJHUTHU3AINH, HO U MAaTOJIOTMYECKUX U3MEHEHHHA
B CIIM3UCTON 00OJIOUKE Key/lKa Ha Pa3sHOM PacCTOSHHUH
OT omyxoJieBoro y3ina. Llens uccnenoBanus — u3ydeHue
YaCTOTHI BCTPEYaEMOCTH, BBIPAXKEHHOCTHU U B3aMOCBSI3ei
(hOHOBBIX TMATOJIOTHUECKUX MPOLIECCOB B CIU3UCTOH 000-
JIOUKE JKEITyIKa Ha Pa3HOM PACCTOSHUM OT OITyXOJIEBOTO
y371a P KapIIMHOMAX JKeJTyAKa KHIIEYHOTO THIIA.

Marepuanbl 1 METONBI

[IpoBeneHo ucciieoBaHue ONepalMOHHOTO MaTepuaa
43 mauMeHToB MOcie racTPIKTOMUN U PE3EeKIMH JKeTy-
Ka, BBITIOJIHEHHBIX B O0JJACTHOM KIMHUYECKON OOJIbHHMIIE
Kanununrpaackoit odmactu B 2017-2019 rogax. buo-
MaTepual (626 TkaHeBbIX 00pa3LOB) UCCIEA0BaH B Ia-
tonoroanaromuueckoM otaenenun OKb u nabopatopun
MMMYHOTHUCTOXMMHUUYECKON, MaTOIO0TOaHATOMHYECKOM
U xnuHu4deckoil nuarHoctuku b®Y um. Y. Kanra. BruI-
6opka cocrosna u3 43 nabmronenuit (23 cioyyas — Myx-
yuHbl, 20 — )KEHIUHBI) ¢ aJCHOKAPIIMHOMAMU JKEITyIKa
kumeynoro tuma (ICD-0-code: 8140/3) pa3Hoii cTeneHn
3nokauectBeHHocTH (G1, G2 u G3). Bo3pact naiueHTos,
BKJIIOUEHHBIX B UCClIeIOBaHUE, BapbUpoBai oT 61,5 1o
68,3 roga. Beipe3ky onepaniioHHOro Marepuala mpoBo-
JIAJIN TIO3TANHO: OMpeNessiil MaKCHMAaJIbHbIE TPAHUIIBI
OITYXOJIH, CITU3UCTYIO 0DOJIOUKY JKEeIy[IKa Ha PacCTOSHUU
1 cM ¥ 2 cM MapKUpOBaJIM IIBETHBIMH KIIUIICAMH, (HUK-
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cupoBai Ha nojuioxkke B 10% 3a0ydepeHHOM pacTBOpe
¢dopmanuHa B TeueHue 24 yacoB, 3aTeM BbIpe3anu (par-
MeHTHI ortyxonu 1 COXK Ha pa3HOM yJalleHHH OT OITyXoJie-
BOTO y371a. TkaHeBble 00pa3Lbl MOITyYalld U3 CIEAYIOIUX
yuacTkoB: 1) omyxonesbiit y3en; 2) COX Ha paccTosiHIM
1 cM ot omyxoneBoro y3ia; 3) COX Ha paccrosHuu 2 cM
ot omyxoJesoro y3ia; 4) COX B 061acTu mpOKCUMAabHOM
nmuauu pesekiuy; 5) COX B obnactu 1ucTanbHOM TUHUU
pesekuuu. [IpoBoAKy U 3aNHMBKY B Napad)uH BBITIOIHSIIH
0 CTaHJAPTHOM MeToauKe. ['HcTonornueckue cpessl ToNl-
HIMHOM 4 MKM OKpaIllMBaJi FeMaTOKCHINHOM M S03HHOM,
anbI[MaHOBBIM CUHUM B couetanuu ¢ [IIUK-peakuueit,
o Pomanosckomy—I'um3e. Ilpenaparsl u3yuanu mpu mo-
Mmoinu mukpockona Leica DMLB (Leica Microsystems,
I'epmanus), MUKpOQOTOrpauu MOIydaay ¢ UCIONb30Ba-
HueM Mukpockomna Leica DM 1000 (Leica Microsystems,
I'epmanust). [l 00BbEKTUBU3AIMY JaHHBIX pa3padoTaiu
ANITOPUTM MOIYKOJIUYECTBEHHOTO MOP(POMETPUUECKOTO
WCCIIEIOBAHMSI B BUJIE CIIEIIMATIbHON KapThl — CXEMBI, YUH-
TBIBAOLIEH Psil TApaMETPOB TUCTO- M IUTOAPXUTEKTOHUKU
CIIM3UCTOH 00OJIOUKH KeTy/IKa, BBIPAKEHHOCTH (DOHOBBIX
MaTOJIOTUYECKUX MPOLIECCOB — FUIEPIUIA3UU SMUTEINHUS,
KUIIEYHOH MeTaIIa3uy, BOCIAIUTENbHON HHPUIBTpauu
u arpoun. OneHKa BEIITOIHATACH C IIOMOIBIO Oa/UIbHOM
CHCTEMBI MOJICYETA BBHIPAXKEHHOCTH MATOMIOTHUCCKUX U3-
MEHEHUH, Bappupymoliel B narepsaie ot 0 1o 3 6amios.
ITpu oTCyTCTBUM yKa3aHHBIX (DOHOBBIX MPOLIECCOB OLICHKA
cooTBeTcTBOBaNA (), a IPU UX BHISIBIICHUH U B 3aBUCHMOC-
TH OT CTENEHU BBIPA)KEHHOCTH OLIEHUBAJach Kak 1, 2 uin
3 6amna mpu MaKCHMAalbHO BBIPAKCHHBIX U3MCHEHUSX.
YKa3aHHBIE MATOJIOTHYECKHE MPOLECCHl OLEHUBANHN T10-
JyKOJIM4eCTBEHHO npu u3ydeHuu 10 nosneit 3perns (x400)
B CJIM3UCTOM 000JIOUKE XKETyAKa Ha pa3HOM PACCTOSHUU OT
OITyXOJIEBOTO y3JIa IPH KapIMHOMAX JKEJIy/IKa KHIIIEYHOTO
tuna. [Ipy oreHke TUIepIUIa3uy yUYUTHIBATIN U3MEHEHHUS
MOKPOBHO-SIMOYHOTO U (hOBEOJISIPHOTO SMUTEIHS, IPU KH-
IIEYHO MeTaIUIa3HH, BEIIBICHHOM B €AMHUYHBIX JKeJIe3ax,
OaybHAs OlleHKa cOoTBeTcTBOBaNa 1 Oamty, B 5—10 xe-
ne3ax — 2 6amnam, npu Auddy3HoM mopaxkeHuu Oonee
10 xene3 — 3 OGamtaM. BeipakeHHOCTh BOCHAIUTEIEHOTO
uH(pmIETpaTa coctaBmsna 1-3 Oamuia B 3aBUCUMOCTH OT €T0
IUTOTHOCTH U PACIPOCTPAHCHUS B COOCTBCHHYIO MBIIIEU-
HYIO IUTACTHHKY. ATpO(HUECKUE N3MEHEHNUS OLICHUBAIIH C
YYeTOM KOJIMYECTBA MATOJIOTMYECKH H3MCHEHHBIX JKENe3:
TpH aTpo( U, BEISIBICHHON B €IMHUYHBIX JKEJIC3aX, OLICHKA
cooTBeTcTBOBana 1 Gamty, B 5—-10 skene3ax — 2 Gamnam,
npu nuddy3aom nopakernu 6onee 10 xemnes — 3 H6amam.

JlanHbIe 00pabaThIBaIN CTATUCTHYECKH C IIOMOIIHIO
mporpamMm IBM SPSS Statistics 23 (IBM, CIIIA): uc-
MIOJTb30BAIN KPUTEPHI OIIEHKH HOPMAJIBHOCTHU pactpese-
nernst Konmoropoa—CMHPHOBA, BEIYMCISUTN 3HAYCHHUS
Med — meauanHoTO 3HaUeHHS TaHHBIX, Q1 1 Q3 — mepBoro
U TPETHETO KBapTHJICH, COOTBETCTBEHHO. Jl0CTOBEpHOCTH
paznuuuil onpeaensuu ¢ nomolnsto U-kputepus ManHa—
VYuruu (N=43), kputepus 2 no [Inpcony, ucronas3oBanu
METOJIBI KOPPEISIMMOHHOTO aHAIN3a. Y YUTHIBAIH CTAaTH-
CTUYECKHU 3HAaYNMBIC INHEHHbIE KOPPEILIINOHHEIC 3aBUCH-
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MOCTHU MEKAY OAHOMMCHHBIMHU I1OKa3aTCIIAMU (B ciydae
OJHOUMECHHBIX KOPPEIALNOHHBIX I1ap, TO €CTh, HAIIPUMED,
MCKAY MOKa3aTCIsIMU «ONUTEINAJIbHAsl TUIIEPIUIa3usa Ha
pacCTOAHNHN 1 cM — snuTenHaNbHAS TUIepIuIa3rs Ha pac-
CTOSIHHH 2 CM» B T.I[.) 1 Ppa3sHOMMCHHBIMH IMOKa3aTCIIAMHA
(B CJIy4a€ pa3HOMMECHHBIX KOPPEIIALIMOHHBIX 1ap, TO €CTh,
HalpuMep, MEKAY NMOKA3aTCIIAMHU «OIMUTEINaIbHAsA THIIEP-
IJ1a3zvus Ha paCCTOSIHHUHA 1 cM — KuIlIeYHas: MeTaIlIa3us Ha
pacCTOAHNN lcvm» T.I[.) IMOKa3aTeCiiu OTpaxKaJIkn CTCIICHb
BBIPAXXCHHOCTU MCCICAOBAHHBIX MATOJOTUYCCKHUX IIPO-
OECCOB.

PesynbraThl

HccnenoBannas BbIOOpPKA COCTOsIA U3 aleHOKap-
nuHoM kuiewynoro tuma (ICD-0-code: 8140/3) — Bcero
43 cnygas. B cTpyKType HCCIIeIOBAHHBIX KAPI[HHOM KH-
[IEYHOT0 THIIA IPeodaanand Hu3koqudhepeHupoBaH-

Hble ageHokapuuHoMbl (G3) — 20 nauenToB (46,5%),
yMepeHHO mu(depeHIpoBaHHbIE aeHOKAPIUHOMBI (G2)
JIUArHOCTHPOBAHE B 18 cirydasx (41,8%), Beicokoamd-
(bepeHnupoBaHHbIC afeHOKAPIUHOMBI (G1) BBISBICHBI Y
sty nauueHToB (11,6%). MeracTassl B peruoHapHbIe
nuMQaTUIecKue y3JIbl UM MECTO IIPEUMYIIECTBEHHO
pu ageHokapiuHomax G2 u G3, B 20 ciyuasx (46,5%)
JUArHOCTUPOBAHO MPOPACTAHUE OMYXONH 32 CEPO3HYIO
obououky xenynka. B COX Ha paccrostaun 1 cm 1 2 cMm
OT OIYXO0JIEBOTO Y374, B 00JIaCTH IPOKCUMANbHOI U Auc-
TaJbHOM TMHUN PE3EKIMH BBISBIICHBI CIIEAYIOIINE aTOI0-
THYECKHUE MPOLECChI: THUIEePIUIa3us SIUTENNs, KUILIeUHAs
MeTarjia3us, BOCTIINTEIbHAs HHPMIBTPALHs, HEPEeIKO
B coueTaHuU ¢ uHdpekuuen H. pylori, arpodpuyeckue u3-
MEHEHHUSL.

[Ipu snurenuansHOil runepmnasuu (puc. 1 A) uMeroT
MECTO YIJIMHEHHUE KETYIOYHBIX IMOK, HATHYHE ITUPOKUX

.'r'-

‘H“}
’5«1‘2"‘: :-'1"

Puc. 1. Tlatonornyeckue npoueccel, BoisiBieHHbIE B npuiteraromieil COXK Ha pacCTOSHUM OT OITyXOJIH.
A — sriuTenmanbHas runepuiasus, B — kumeynas merarasus, C — BOCHaTUTeNbHbIC H3MEHEeHNUs, D — atpodus.
Oxpacka reMaTOKCHINHOM | 303uHOM (A, C, D), IIINK-peakust B codeTaHNH C aIbIIMAHOBBIM CHHHM (B).

A, C,D - x100, B — x200
Fig. 1.
A — epithelial hyperplasia, B — intestinal metaplasia, C —

Pathological features identified in the adjacent gastric mucosa at a distance from the tumor.
inflammatory changes, D — atrophy. H&E stain (A, C, D),

PAS reaction in combination with alcian blue (B). A, C, D — x100, B — x200
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BETBUCTBIX BAJIMKOB, KJIIETKH MTOKPOBHO-IMOYHOT'O 3ITUTE-
JIUs yBEJTMYEHBI B pa3Mepax M CoepkaT O0JIbLIoe KO-
yecTBO MyuuHa. Kumeunas merarasus (puc. 1 B) xapak-
TEPU3YETCs 3aMEeIlleHUEM IUTENUs JKeTyaKa KIeTKaMH
KHIICYHOTO THIIA, IPUCYTCTBUEM OOKaTOBUIHBIX KIIETOK
B DIHTENINHU, B UCCIIEIOBAaHHBIX 00pa3iax npeodiaganu
o4aroBble ci1abo BeIpakeHHbIC m3MeHeHus. [1pu Bocmam-
TEJIBHOM MPOLIecCe B CIU3UCTON 000I0uKe 0OHAPYKUBa-
€TCsl Pa3IMYHOe KOJIMYECTBO JUM(OIUTOB, THCTUOLIUTOB,
503uHO(UIIOB U Tu1a3MoLHTOB (puc. 1 C), XapakTepHBIX 11
XPOHHUYECKOTO BOCMANEHUS, B CTalMl O0OOCTPEHHS B UH-
(buUIBTpaTe NPUCYTCTBYIOT HEUTPODMIHHBIC TPAHYIIOLHTHL.
Atpoduyeckre U3MEHEHHS XapaKTepU3yIOTCs UCTOHYE-
HUEM CIM3UCTOM 00OJIOUKH, yMEHBIICHUEM YHUCIIA JKEIEe3,
HU3MEHEeHHEM UX (POPMBI M KIIETOYHOTO COCTaBa AUTENNS
(puc. 1 D). Obmiee yucino HaOMIOIEHUH C BBISIBICHHBIMHU
MATOJIOTUYECKUMU MPOLIECCaMU B IIPUJIETAIONIEH CIHU3H-
CTOU 000JI0YKE HA PA3HOM PACCTOSIHUH OT OIMYXOJEBOTO
y371a MPeCTaBIeHO Ha PUCYHKE 2.

YcTaHOBJIEHO, YTO IO MEPE yAAJIEHHS OT OIIYX0JIEBOTO
y371a B CJIM3UCTOM 000JIOUKE KeNyaKa OOHapyKUBaeTCs
CTaTUCTUYECKH 3HAYMMOE YMEHbBIIIEHHE KOJTMUECTBA TAKUX
MATOJIOTHYECKUX U3MECHEHUH KaK THITEPILIa3Hs U MeTaria-
3us snuTenus (Tabn. 1), CHIKeHUE BBIPAXKEHHOCTH MHO-
TUX NaTOJIOTUYECKUX mpoueccos (Tadum. 2). [unepnnazus
snutenust B COX obnapyxena B 36 ciyuasx (83,7%) Ha
paccrosiauu 1 cm u B 31 Habmonennu (72,1%) Ha paccTo-
SIHAU 2 CM OT OIYXOJIEBOTO y3J1a, B TPOKCHUMAJIbHOM U ArC-
TaJabHOMU JuHUU pe3ekunu 21 ciaydas (48,8%) u 18 ciyua-
eB (41,9%), coorBeTcTBeHHO. Kuiieunas Merariasus Ha
pacctosiHuM 1 ¢cM U 2 CM OT OIYXOJIEBOTO y3J1a BBISIBJICHA
B 30 (69,8%) u 15 cnyuasx (34,9%), COOTBETCTBEHHO,
B MaTepHajie U3 MPOKCUMAJIbHOW JTUHUU PE3EKIUU — Y
11 mauuenToB (25,6%), auctanpaoii —y 10 (23,2%).
B 30He kuI1e4HO# MeTaruia3uy HepeaKo 0OHAPYKUBAIHCh
JIUCpEreHepaTopHas epecTpOiiKa AMUTENUS U TUCTUIA3US
JKelle3 HU3KOoM cTeneHu. Bo Bcex cimyyasix, Kak Ha paccTo-
SHUU 1—2 cM, TaK ¥ MO JIMHUAM PE3EKIIMH, UMEIH MECTO
BocnanurenbHble u3MeHeHus COX. Ha paccrosuuu 1 cm

OPUTMHAJIDHBIE UICCITEJOBAHNMA

OT OIYXOJIEBOT0 y3J1a IpeodI1aany IPHU3HAKU YMEPEHHOTO
Y BBIPKEHHOTO BOCIMAJUTENIBLHOTO Mpoliecca, TOTAa Kak
NP yIaJeHUU OT OIYXOJH Ha 2 ¢M M OOoJbllle yKa3aH-
Hble U3MEHEHUs1 MeHee BhIpaxkeHbl (Tabin. 2). Hanuuune
H. pylori B 00pa3uax TkaHU Ha PacCTOSHUU 1 cM U 2 cM
OT MEPBUYHOTO OIyXOJEBOTO y3Ja BBIABIECHO B 39,5%
cinydaes (17 HaOmronenuit). Arpoduueckrue U3MEHEHUS
B COX umenu mecto B 38 ciyuasx (88,4%) Ha paccTosi-
HUU 1 cM oT omyxoneBoro y3ia, 36 ciydasx (83,7%) Ha
paccTosTHUM 2 CM, B IPOKCUMAJIbHOM U AMCTaJIbHON TUHUHU
pesexiyn oHu coctaBuin 20 cimydaeB (46,5%) u 22 ciyyast
(51,2%), coorBeTcTBEHHO (pHUC. 2).

ITpu oreHKe KOPPETUPYEMOCTH IIOKa3aTenel cremne-
HU BBIP@XEHHOCTH Pa3JUYHBIX MATOJOTHYECKUX MPO-
[[ECCOB B CIU3UCTON 000JIOUKE KeNlyaKa MpH yIaJICHUN
OT OITYyXOJICBOTO Yy3JIa aJIeHOKAPIIMHOMBI KHIIIEYHOTO THIIA
(N=43) BBIsIBJIECH pAJ CTATUCTHYECKU 3HAYMMBIX IOJIO-
JKUTETIBHBIX KOPPENSIUOHHBIX 3aBUcUMOcTeil (Tabu. 3),
MPEUMYIIECTBEHHO CIaboi M yMEpeHHOH BEIMYMHBI
(0,3 <Ir1<0,65) mexxay omHouMeHHbIMH (11) 1 pa3HO-
MMEHHBIMH MoKa3aressiMe (36). YCTaHOBJICHO, YTO YHCIIO
KOPPEISAIUOHHBIX CBI3€H ¢ KOPPEISIIIMOHHBIMU MapamH,
BKITIOYAOIIIUMH OJTHOMMEHHBIE MTOKA3aTEeNH, PACTIPeIeII -
JIOCh CJICAYIOIUM 00pa3oM: rumnepruiasus snurenus (4),
KuieyHast MmeTanasus (3), Bocnanenue (2), arpodus (2).
KoppensunonHsie napbl ¢ pa3HOMMEHHBIMH TTApaMeTPaMu
BKITIOYAJTM TaKHE MOKA3aTeNN KaK THIIEPIUIA3Us JTUTEHS
(19), xkumeunas meraruiasus (21), atpodus (24), Bocna-
nenne (8). [Tonoxurensabie KOAQQUITEHTH KOPPEIIAIIH
B cllyyae KOPPEJAIMOHHBIX Map ¢ OHOMMEHHBIMU MTOKa-
3arensiMu Bapbupoanu ot 0,209 o 0,791, a xoadurm-
€HTBI, IpeBbIaBmue +0,5, BRISIBICHBI MKy TAKHMMH T10-
Ka3aTeJlsIMU KaK STHUTENHaIbHAs THIIEPIIa3usl, KHIIIeIHAS
MeTaruia3us, BOCIaIuTeIbHas HHOUIBTPALUS Ha Pa3HOM
paccTosHUH OT OIyX0Ji. KoppesiinoHHbIe 3aBUCUMOCTH,
XapaKTePHU3YIOIINe B3aMMOCBA3H MKy Pa3HOMMEHHBI-
MU TIOKa3aTeISIMU, ObLTH CTATUCTHYECKU 3HAUUMBIMH, TIPH
5TOM BEITUYHHBI KO UITMESHTOB KOPPEIALINU BAPhUPOBA-
m ot +0,256 no +0,884.

Maronoruuyeckme npoueccs 8 COM |
Pathological processes in the gastric mucosa

Yacrora
Frequency
E3E&888

(=]
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[ ]
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3

4
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HHMARTRALMA |
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Puc. 2. Obmee 4nciio HaOMIONEHUH ¢ MATOJIOTMYECKUMU Mponeccami, BbisiBieHHBIME B COX Ha paccTostHuM
OT oIryxoJeBoro y3na. CimsucTast 000J1049Ka XKelTy/Ika Ha PACCTOSIHUM OT OITyXOJIEBOTO y3Ja:
1-1cm, 2 -2 cm, 3 — npokcuMasbHast IMHUS PE3EKLUU, 4 — IUCTaIbHAs TUHUS PE3CKIIUU
Fig. 2. The total number of cases with pathological alterations identified in the adjacent gastric mucosa
at a distance from the tumor. Adjacent gastric mucosa at a distance from the tumor node:
1 -1cm,2-2cm, 3 — proximal line of resection, 4 — distal line of resection
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Tabnuya 1 | Table 1
H3meHeHne 4acTOTHI BCTPEYAEMOCTH THIIEPILIA3HH YNUTEIUs 1 KueuHoi Metamiazuu B COX
HA PaCCTOSTHUH OT OIyX0J1eBOro y3.a |
Changes in the incidence of epithelial hyperplasia and intestinal metaplasia in the adjacent gastric mucosa
at a distance from the tumor node

CpaBuuBaemble npoueccbl: N1-N2 | Yuciio ciryyaes Yuciao ciyyaeB 3HaueHus YpoBeHb
Compared processes: N1-N2 N 1 | Number N 2 | Number KpuTepus ¥ | 3HAYUMOCTH |
of cases N1 of cases N2 Pearson's X2 test p-value
I'uneprutasus snurenus: 1-2 | 36 31 1,08 =
Epithelial hyperplasia: 1-2
Iumeprutasust smurenust: 1-3 | 36 21 10,1 0,000
Epithelial hyperplasia: 1-3
l'mnepmnasus stmrenust: 14 | 36 18 24,1 0,000
Epithelial hyperplasia: 1-4
I'inepriasust snurenus: 23 | 31 21 4,86 0,05
Epithelial hyperplasia: 2—3
Iumeprutasus snurenus: 2—4 | 31 18 6,83 0,001
Epithelial hyperplasia: 2—4
Kumeunas meramiazus: 1-2 | 30 15 21,2 0,000
Intestinal metaplasia: 1-2
Kumeunas meramnazus: 1-3 | 30 11 15,3 0,000
Intestinal metaplasia: 1-3
Kumieunas metamiasus: 1—4 | 30 10 16,9 0,000
Intestinal metaplasia: 1-4
Atpocdus xene3: 1-3 | 38 20 15,3 0,000
Atrophy of the glands: 1-3
Atpodus xenes: 14 | 38 22 12,4 0,000
Atrophy of the glands: 1-4
Atpodus xenes: 2-3 | 36 20 11,5 0,000
Atrophy of the glands: 2-3
Atpodus xenes: 2—4 | 36 22 8,94 0,000

Atrophy of the glands: 2—4

Crnusucras 000J10UKa JKENTyIKa Ha PACCTOSHUM OT OMyXoJeBoro y3na: 1 — 1 cMm, 2 — 2 cM, 3 — mpoKcUMaJIbHAsl JTMHUS PE3CKIIHH,

4 — mucranbHas nuHUA pesexuuu. Kpurepuit x2 no I[Mupcony, N=43

Adjacent gastric mucosa at a distance from the tumor node: 1 — 1 cm, 2 — 2 cm, 3 — proximal line of resection, 4 — distal line of resection.
Pearson’s ? test, N=43
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Tabnuya 2 | Table 2
W3MeHeHHe BBIPA:KEHHOCTH NaTosiornyeckux npoueccoB B COJK Ha paccTOsIHUH OT ONYX0J1€BOr0 y3J1a |
Changes in the severity of pathological processes in the adjacent gastric mucosa at a distance from the tumor node

Mo | B Med Pazmuumsi N u N | YpoBeHb 3HAYMMOCTH |
pout (Q1,Q3) Differences N_and Ny p-value

T'umeprurasus smurenust: 1 | 1 (0,75; 2) = =

Epithelial hyperplasia: 1

T'uneprnnasus surenust: 2 | 1(0;1) 2-4 P<0,002

Epithelial hyperplasia: 2

I'uneprasus snutenys: 3 | 0(0; 1) 1-3 P<0,006

Epithelial hyperplasia: 3

T'uneprurasus smurenust: 4 | 1(0; 1) 1-4 P<0,000

Epithelial hyperplasia: 4

Kumeunas meramnasus: 1 | 1(0; 1,25) - -

Intestinal metaplasia: 1

Kumeunas meramiasust: 2 | 0(0; 1) 1-2 P<0,002

Intestinal metaplasia: 2

Kumregnast metamnaswms: 3 | 0 (0; 0) 1-3 P<0,000

Intestinal metaplasia: 3

Kumeunas meramnasus: 4 | 0(0;1) 14 P<0,000

Intestinal metaplasia: 4

Bocmnanenue: 1 | Inflammation: 1 2(1;3) - -

Bocnanenue: 2 | Inflammation: 2 2(1;2) 1-2 P<0,01

Bocnanenne: 3 | Inflammation: 3 1(0; 1) 1-3 P<0,000
2-3 P<0,000

Bocnanenue: 4 | Inflammation: 4 1(0;1) 14 P<0,000
2-4 P<0,000

Atpodusi: 1 | Atrophy: 1 1(1; D) - -

Atpodwust: 2 | Atrophy: 2 1(1;1) 2-3 P<0,01

Atpodwus: 3 | Atrophy: 3 0(0; 1) 1-3 P<0,000

Atpodus: 4 | Atrophy: 4 1(0; 1) 1-4 P<0,000
2-4 P<0,000

3navenus ykasansl B popmare Med (Q1,Q3), rne Med — mequannoe 3Hauenue gaHubix, Q1 u Q3 — mepBslil U TpeTHil KBapTHIIH,
cooTBeTCTBeHHO. Cim3ncTas 000I04Ka JKey/ka Ha pacCTOSTHUM OT OIyXoJieBoro y3na: 1 — 1 cM, 2 — 2 cM, 3 — npoKkcHMaibHast JTNHHS
pe3eKIMH, 4 — TUcTalbHas JUHUSA pe3eKIUU. JJocTOBEpHOCTh pa3nuyuii onpeaessiu ¢ nomousbro U-kputepus Manna—YutHu, N=43.
CpasuuBaemble BoIOOpKH N 1 N yka3zaHbl B rpade 3 TabuIbt

Values are given as Med (Q1, Q3), where Med is the median value, Q1 and Q3 are the first and third quartiles, respectively. Adjacent
gastric mucosa at a distance from the tumor node: 1 — 1 cm, 2 — 2 c¢m, 3 — proximal line of resection, 4 — distal line of resection.
Significance of differences was determined using the Mann—Whitney U test, N=43. Compared samples N_and N, are indicated

in column 3 of the table
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Tabnuya 3 | Table 3
Koppeasinus cTeneHn BbIPAsKeHHOCTH NMaToJoruyeckux nponeccos B COK Ha paccTOsIHHM 0T OMYX0J1€BOI0 y3J1a |
Correlation of the frequency of occurrence of pathological processes in the adjacent gastric mucosa
at a distance from the tumor node

KoppessinnoHHblie napsl | Koa¢ppunnent ‘YpoBeHb
Correlation pairs KOppeJIsiuy, I | 3HAYUMOCTH |
Correlation coefficient, r p-value
1 2 3

OnHouMeHnHble KoppeasinnoHubie napsel | Correlation pairs of the same name

Tumeprunasus snurenus: 1-2 | Epithelial hyperplasia: 1-2 0,209 0,037
Tumeprutasus smurenust: 1-3 | Epithelial hyperplasia: 1-3 0,512 0,000
Tuneprunasus snurenus: 1-4 | Epithelial hyperplasia: 1-4 0,209 0,037
Tuneprutasus smurenust: 2-3 | Epithelial hyperplasia: 2-3 0,389 0,010
Kumieunas metamiasus: 1-2 | Intestinal metaplasia: 1-2 0,558 0,000
Kumeunas meramnasus: 1-3 | Intestinal metaplasia: 1-3 0,781 0,000
Kumreunast meramnasust: 1-4 | Intestinal metaplasia: 1-4 0,791 0,000
Bocnanenne: 1-2 | Inflammation: 1-2 0,419 0,000
Bocmnanenne: 2-3 | Inflammation: 2-3 0,698 0,000
Atpodus: 1-3 | Atrophy: 1-3 0,349 0,006
Atpodus: 1-4 | Atrophy: 1-4 0,488 0,000

PazHonmeHHbIe KoppeasinuoHHbIe napbl | Heteronymic correlation pairs

Tumeprutasus smurenust 1 — KunedHas MeTariasus 2 | 0,581 0,004
Epithelial hyperplasia 1 — intestinal metaplasia 2

Tumeprutasus snurenyst 1 — KuniedHas MeTariasus 3 | 0,791 0,000
Epithelial hyperplasia 1 — intestinal metaplasia 3

T'mneprnasust suuTenus 1 — KumeyHas Merariasus 4 | 0,814 0,000
Epithelial hyperplasia 1 — intestinal metaplasia 4

T'mneprnasust suuTenus 2 — KUIIEYHAs MeTaria3us 2 | 0,372 0,025
Epithelial hyperplasia 2 — intestinal metaplasia 2

T'uneprnasus suuTenus 2 — KUIIeYHas MeTamiasus 3 | 0,581 0,001
Epithelial hyperplasia 2 — intestinal metaplasia 3

Tuneprutasus snuTeNnus 2 — KHIIeYHas MeTaruiasus 4 | 0,605 0,000
Epithelial hyperplasia 2 — intestinal metaplasia 4

T'unepruiasus snutenus 3 — KUIIeYHas MeTamasus 1 | 0,488 0,002
Epithelial hyperplasia 3 — intestinal metaplasia 1

Tuneprutasus snutenus 3 — KMIIeYHas MeTaruiasus 3 | 0,279 0,017
Epithelial hyperplasia 3 — intestinal metaplasia 3

Tumeprutasus smurenys 3 — KUIIedHas MeTaruiasus 4 | 0,302 0,022
Epithelial hyperplasia 3 — intestinal metaplasia 4
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Orxonuanue maobn. 3 | Table 3 (end)
1 2 3

T'mneprnnasus suutenus 4 — KUIMIeYHas MeTarasus 2 | 0,372 0,025
Epithelial hyperplasia 4 — intestinal metaplasia 2

T'vnepnnasus suurenus 4 — KUIIeYHas MeTamasus 3 | 0,581 0,001
Epithelial hyperplasia 4 — intestinal metaplasia 3

I'unepras3ust snutenus 4 — KUIIeyHas MeTariasus 4 | 0,605 0,000
Epithelial hyperplasia 4 — intestinal metaplasia 4

Atpodus 1 — Bocnanenue 2 | Atrophy 1— inflammation 2 0,744 0,000
Atpodus 1 — Bocnanenue 4 | Atrophy 1 — inflammation 4 0,884 0,000
Atpodus 2 — Bocnanenue 2 | Atrophy 2 — inflammation 2 0,791 0,000
Atpodus 2 — Bocnanenue 4 | Atrophy 2 — inflammation 4 0,837 0,000
Atpodus 3 — Bocnanenue 3 | Atrophy 3 — inflammation 3 0,395 0,005
Atpodus 3 — Bocnanenue 4 | Atrophy 3 — inflammation 4 0,535 0,000
Atpodus 4 — Bocnanenue 3 | Atrophy 4 — inflammation 3 0,535 0,001
Atpodus 4 — Bocanenue 4 | Atrophy 4 — inflammation 4 0,395 0,000
Atpodus 1 — runeprutazus snurenus 2 | Atrophy 1 — epithelial hyperplasia 2 0,302 0,014
Atpodus 3 — runepruiasus snutenus 1 | Atrophy 3 — epithelial hyperplasia 1 0,558 0,000
Atpodus 3 — runeprutasust sanutenus 2 | Atrophy 3 — epithelial hyperplasia 2 0,349 0,014
Atpodus 3 — runeprutasust snutenus 4 | Atrophy 3 — epithelial hyperplasia 4 0,349 0,014
Atpodus 4 — runepmiazus snutenus 1 | Atrophy 4 — epithelial hyperplasia 1 0,698 0,000
Atpodus 4 — runepriazus snutenus 2 | Atrophy 4 — epithelial hyperplasia 2 0,488 0,002
Atpodus 4 — runepriazus snutenus 4 | Atrophy 4 — epithelial hyperplasia 4 0,488 0,002
Atpodus 1 — kumeynas meramnasus 2 | Atrophy 1— intestinal metaplasia 2 0,372 0,016
Atpodus 1 — kumeynas merarmasust 3 | Atrophy 1 — intestinal metaplasia 3 0,581 0,000
Atpodus 1- kumeunas meraruiasus 4 | Atrophy 1 — intestinal metaplasia 4 0,605 0,000
Atpodus 2 — kumeynas Meraruasus 2 | Atrophy 2 — intestinal metaplasia 2 0,326 0,025
Atpodus 2 — kumednas Meramiasus 3 | Atrophy 2 — intestinal metaplasia 3 0,535 0,000
Atpodus 2 — kumeynas Meramiasus 4 | Atrophy 2 — intestinal metaplasia 4 0,558 0,000
Atpodus 3 — kumeqnas meramiasus 1 | Atrophy 3 — intestinal metaplasia 1 0,535 0,003
Atpodus 3 — kumeynas merariasus 4 | Atrophy 3 — intestinal metaplasia 4 0,256 0,040
Atpodus 4 — kumeynas meramiasus 1 | Atrophy 4 — intestinal metaplasia 1 0,674 0,000

Crusucrast 0005104Ka Key/IKa Ha PACCTOSHUM OT OITyXoyeBoro y3ia: 1 — 1 cm, 2 — 2 M, 3 — npoKcHMasbHas JIMHUS PE3eKLHH,
4 — nucTanbHas TUHUS pe3eKuun. N=43

Adjacent gastric mucosa at a distance from the tumor node: 1 — 1 cm, 2 — 2 cm, 3 — proximal line of resection,

4 — distal line of resection. N=43
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O6c¢cyxneHne

B nacrosimem uccnegosanuu B COX Ha paccTosiHUM
OT OITyXOJIEBOTO y3J1a aJleHOKapLMHOMBI U B 0OJIaCTH JIH-
HUI pE3EKIUH BBISBICHBI K OXapaKTepHU30BaHbI (HOHOBBIE
MAaTOJIOTUYECKHUE MPOLECChl — THIEePILIa3us dIUTENus,
KHILEYHasi MeTaIuia3us, BOCIalInTeNbHasg HHPUIbTpalus
u arpouueckre N3MEHEHUs, B pAJe clydaeB dIUTEIHAb-
Has TUTIEPIIa3us U KUILIEYHas MeTaria3us oOHapyKeHbl
B MaTepualie U3 o0nacTel MpOKCUMaIbHOU U IUCTAlIb-
HOM JIMHMIA pe3ekunu. Panee B cin3ucToil 06onouke npu
yJaJIeHUH OT OITyXOJIEeBOI0 y3Ja ObUIH IUarHOCTUPOBAHBI
Y ONMCaHbl JUCIJIA3UU HU3KOW U BBICOKON CTENEHH, He-
PENKO acCOLIMUPOBAHHBIE C BOCMATUTENbHON HHPUIBTpA-
LUel, KUIIIEYHON MeTaIlIa3ue, TUIepIiazue SuTennst
u arpodueii [13]. U3BecTHBI aHAIOTUYHBIE TAaHHBIE, CBH-
JETENBCTBYIOIINE O HAIMYMH MOP(OIOTHIECKUX U3MEHEe-
HUH Ha pa3HOM PACCTOSHUU OT OYara IIoCKOKJIETOYHOTO
paka noJjoCTH pTa B KIMHUYECKH HOPMaJIbHOHN CIIM3UCTOM
obonouke, mpuiexaniei k omyxonu [14]. [onyuennsie
pe3ybTaThl yKa3bIBalOT HA HEOOXOJUMOCTD JalbHEeHIIe-
r0 U3yYEHHs HE TOJIBKO MOJEKYISIPHBIX, T€HETHYECKIX
Y SMIUTEHETUYECKUX XapaKTepUCTHK TKaHu [5—12], mpu-
Jexanieil K Omyxoju, HO U €€ THCTO- U IIUTOApXUTEeK-
TOHUKH, a TAKXKe Ha MpoOiieMy OIEHKH aJIeKBaTHOCTH
XUPYPrUYECKOTO Kpasi pe3eKIUH NpHu aJeHOKapIImHOMaX
xenmynka. Ecte MHeHue, uTo gNAT xenyaka o MoJeKy-
JSPHBIM XapaKTePUCTUKAM OTIIMYAETCS OT HOpPMaJbHOM
U OITyXOJIEBO TKaHU U MPEJICTABISET COOOM MPOMEKYTOU-
HOE cocTosiHUE [5], 3HaYeHne MOP(HOIOTHUECKUX U3MEHE-
Huit B COX, npuneraronieil K Onyxoiu, 10 HaCTOSIIETO
BpEMEHH He BBIACHEHO. [IpHu olleHKe KOppennupyeMocTu
MOp(hoJIOTHYECKUX MTOKa3aTeNel, XapaKTepPU3YIOIIUX HC-
clieloBaHHbIE (JOHOBBIE MATOIOTHYECKHE MPOLIECCHl TPU
aJIeHOKapLIMHOMAaXx JKellyJlKa, YCTAHOBIEHO, YTO TaKHe
MPU3HAKU KaK TUIEPIIA3usl STUTENHs, KUIIEYHAsT MeTa-
TIa3us U aTpodusi B CIU3UCTON 000JI0UKe, MpUiIeKaleH K
OIIYXOJIH, XapaKTEPU30BAIUCH HATMYUEM CTATUCTUYECKU
3HAYUMBIX TOJIOKUTENBHBIX THHEWHBIX KOPPETSIIIMOHHBIX
3aBHCHMOCTEH CpeiHEN 1 BBICOKOM BEJTMUMHBI IPU OIICHKE
KOPPENALUOHHBIX Map ¢ OJHOUMEHHBIMUA M Pa3HOMMEH-
HBIMH MOKa3arensiMu. KoppensunoHHbIe 3aBUCUMOCTH
MEX]ly ONHOMMEHHBIMH ITOKa3aTeNIIMU CBUACTEIbCTBYIOT
0 CUHXPOHHOCTH CTETEeHU BBIPAKEHHOCTH COOTBETCTBY-
fomiero (hoHOBOro naronorundeckoro mnpomecca B COX Ha
Pa3sHOM PAcCTOSIHUU OT OITyX0JIeBOTO y3na. CTatuctude-
CKH 3HAUMMBbIE KOPPEISIIIUOHHBIE 3aBUCUMOCTH MEXAY
Pa3HOMMEHHBIMH MMOKa3aTesIMH YKA3bIBAIOT Ha BO3MOXK-
HOCTh (DYHKIITMOHAIILHBIX B3aUMOCBS3EH COOTBETCTBYIO-
IIMX PA3JIUYHBIX (POHOBBIX MATOIOTUYECKUX MPOIIECCOB,
a TaKXke, MO-BUUMOMY, Ha MX BAXKHYIO POJIb B KeEIyI04-
HOM KaHIIEpOTEHe3€ Ha dTare yxe copMupoBaBIICH-
Csl OMyXOJNIU. Pe3ynpTaThl HacTOSIIEro UCCIeOBaHus, a
TaKXke psiJi COBpEMEHHBIX mybOnukanuii [15—-18] cBuze-
TEIBCTBYIOT O HEOOXOAMMOCTH JAJIbHEUIIETO N3YUCHHS
(heHOMEHA KaHIIEPU3ALUU TOJS HA PA3IMYHBIX MOJEIAX
U dTamax KaHIeporeHe3a ¢ MOMOIIbI0 COBPEMEHHBIX Me-
TOJIMK — MOP(OIOTHYECKUX K UMMYHOTHCTOXUMHUYECKUX,

14 KIMHUYECKAA V1 SKCITEPMMEHTAJTIbHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

MOJICKYISIPHO-TCHETHUECKUX, CTATUCTUIECKIX, METOI0B
CHCTEMHOTI'0 aHaJIM3a U APYTHX.

3akmroueHne

Ilpu ucciaenoBanuu MOPGHOJIOTHISCKUX U3MEHEHHUI
B CIIU3MCTOM 000JI0UKe, MPUIISKAIICH K aIcHOKAPIIHHO-
MaM JKeJTy/IKa KHIIEYHOTO THIIA, BHISIBJICHBI TAKHE (JOHOBBIC
MaTOJIOTHYECKUE TPOIECCHI KaK TUIEPIUIa3Hs SMUTENHS,
KHIIIEYHAs] METaIia3usl, BOCMAINTEIbHBIC U aTpoduye-
ckue u3MeHeHus. [1o Mepe ymaneHHsI OT OMyXO0JEBOIr0
y371a B CJIM3UCTOM 000JIOUKE JKeyaKa OOHapyKUBaeTCs
CTATUCTHUYECKH 3HAUMMOE YMEHBIICHUE YUCIIA CIydYacB
TUIIEPIIA3UN SMUTEHS, METATUIA3HH SIUTEIUS U aTpo-
(uu, a TakKe CHI)KEHHE CTCTICHH BBIPAXKEHHOCTH BCEX
HCCIIEI0OBAHHBIX IIATOJIOTMYECKNX n3MeHeHuii. ITokasarenu
KOPPEIUPYEMOCTH MATOJIOTHYECKUX MPOIIECCOB B CITH3H-
CTOM 000JI0UKE KEIyIKa HAa Pa3HOM PACCTOSHUHU OT OITy-
XOJIM YKa3bIBalOT Ha BO3MOKHOCTH (PYHKIIMOHAJIBHOM
B3aMMOCBSI3M TaKWX (POHOBBIX M3MEHEHUH KaK SIHUTEIH-
aJbHAs TUTIEPIUTA3Us, KUIIIEUHas METarIa3us U aTpodus, a
TakKe, MO-BUINMOMY, Ha HX BAXKHYFO POJIb B JKEITYIOTHOM
KaHIleporeHese. B HEKOTOPBIX HAOTIONECHHUSIX AIUTETHATb-
Has THIIEPIIa3us U KUIIEYHAs MeTaIlia3us 0OHaPYKEHbBI
B MaTepualie, oJTyYeHHOM U3 00JlacTel MPOKCUMAabHOM
1 TACTANbHOM JTMHUN PE3EKIIMH, YTO YKa3bIBAET HA HEOO-
XOIUMOCTD U3yUYCHHSI UX KIIMHUUECKOTO 3HAYCHHS.
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Pe3tome. Bgeoenue. CoBpeMeHHas TEH/ICHIINS CMEIIEHHSI BDEMEHHU Peain3aliii PEerpOayKTUBHOM QyHKIUH
JKCHIIIMHBI Ha O0Jiee CTapIInii BO3PACT TUKTYET COBEPIICHCTBOBAHHE METOIOB, aJITOPUTMOB TUATHOCTHKH
1 BBIOOPA TAKTHKH OPTaHOCOXPAHSIONIETO JISICHU MUOMBI MaTKu. B mocTynHON uTeparype UMEroTCs JTHIIIb
€IMHUYHBIE COOOIIEHHS, B KOTOPBIX COMOCTABISIOTCS JaHHBIC, TOTYYCHHBIE ¢ IPUMEHEHHEM Ipeaonepa-
IIUOHHBIX METOJIOB BU3YAJIU3AIMH C PE3yIbTaTaMH THCTOIOTHIECKOT0 UCCIIEIOBAHUS TKaHEH MHOMAaTO3HBIX
y3710B. Llenp nccnenoBanus — H3y4UTh 0COOCHHOCTH MOP(OTHIIA M KITMHHYECKOTO TEUCHHS 3a00I€BaHIS y
MalMEeHTOK C MPOCTOMN U KIETOYHOM MHUOMOM MaTKH.

Mamepuanvl u memoosl. B pe3ynbrare KOMILIEKCHOTO KIIMHUKO-MOP(OIOrHYecKoro 00CieI0BaHusI U JICYSHHsT
80 maruenToK ¢ IeHOMHOMOM TeJla MaTKu ObUTH BBIAETEHBI ABe rpynmnbl. [ pynmy 1 coctaBmmm 50 nmanueH-
TOK C TUITUYHOW JIEHOMHUOMOMN MaTKH, Tpymiy 2 — 30 ManueHToK ¢ KISTOYHOH JIeHOMHOMOM MaTku. Becem
MaIMeHTKaM Iepe]] XUPyPrudeCcKIM BMEIIaTeI-CTBOM CTPOMIIACH TALIMEHT-CIIeU(pIIECKas HepCOHNUPHIIN-
poBaHHas TpexMepHasi MaTeMaTH4yecKas 1 rpadudeckas MoAeIh HOBOOOpa30BaHUI MaTKi. MHOMAaTo3HEIE
Y3161 TOZIBEPTaJIICh CTAHJAPTHOMY ITaTOJIOTOAHATOMUYIECKOMY HCCIIEIOBAHHUIO C OKPACKOH TeéMaTOKCHITHHOM
Y D03WHOM, MUKPOPYKCUHOM 110 BaH [ M30HY /15 OLleHKH (rOpo3a 1 KMMYHOTHCTOXMMUYECKOMY HCCIIe0-
BaHUIO ¢ aHTHTENIOM Ki-67.

Pesynemamer. YactoTa qUCMEHOpEH, MEHOPPAruy, MEPBUYHOTO OSCILTOANS, THIIEPIIACTHIECKIX POoIIec-
COB DHJIOMETPHS 3HAUMMO MpeBbImaia TakoByto (p<0,05) B rpyIie NanueHToK ¢ KIETOYHOM MUOMOH. JIist
MAIMEeHTOK TPYNIIHI 2 TTOKA3aHUSAMH K OTIEPALHH SBIIUTHUCH JIOKAIN3AIN MUOMATO3HBIX Y3JI0B, YBEIUUCHHUE
pa3mepoB y3710B B 64,6% ciy4aes, B rpymie 1 1o Takux marueHTok coctasmia 26,0% (p<0,05). bonpmme
pa3Mepsl MEOMBI MaTK{, MHOXXECTBEHHA JIOKAJIH3alKs y3JI0B ObUIH BBIIBICHBI OoJiee yeM B 50% ciydaes
B IpymIie 2, IPpY TOM aHAIOTHYHBIE [TOKA3aTeN B Tpymie 1 oTMeueHbI TOIBKO B 14% cirydaeB. Y marieHToK
¢ Tun4yHOH nefiomuomoit naaekc Ki-67 coctasmi 0—1-2%, y manmeHToK ¢ KIETOYHOH JIeiioMIoMOi — 3—4—
5%. B rpymnme THnMYHBIX JefioMroM uromank hudposa cocraBmiia 20-40%; B rpynme kieTogHbIx — 10 10%.
3axnouenue. KineTouHbIE MHOMBI T€JIa MAaTKU XapaKTEPU3YIOTCS OBICTPBIM POCTOM, OOJIBIIINMHU pa3MepaMu
y3710B, OOJIBIIEH YaCTOTOM OACIU3UCTOM JIOKATH3AITNH, 00JIee BRICOKOW 4acTOTOM OeCIIIIOANsI, COueTaHuEM
C TUMEPIUIACTHYECKUMHU IIPOIIECCaMH YHIOMETPHS, MAaTOYHBIMU KPOBOTEUCHUSIMH, BEIPAKEHHBIM OOJIEBBIM
CHHJIPOMOM H 00JIee MOJIOIBIM BO3PACTOM MAIHEHTOK.

KuioueBble ciioBa: ieioMroMa MaTKu, IpocTas IeHoMUOMa MaTKH, KJIeTouHas ieiioMmroma Matku, 3D mo-
JICIUPOBAHUE, XUPYyPruyeCcKasi HaBUrauus
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®uHancupoBaHue. Vccieno0BaHne BBITOIHEHO B PAMKaX TOCYIAPCTBEHHOTO OIOIKETHOTO (hHHAHCHPOBAHHUS.
KondaukTt nHTEpecoB. ABTOPBI 3asBIISIOT 00 OTCYTCTBHH KOH(IMKTA HHTEPECOB.

Crarbs noctynuia 18.11.2021. Ilosrydyena nociae penensupopanus 10.01.2022. Ilpunara B neuars 28.02.2022.
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Clinical and morphological features of simple and cellular fibroids
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Abstract. Introduction. The current trend of shifting the time of delivery to an older age requires the improve-
ment of methods, algorithms for diagnosis, and choice of management for organ-preserving treatment of uterine
fibroids. There are few reports in which data obtained using preoperative imaging methods are compared with
the results of histological examination of leiomyomata. The aim of the study was to investigate the features
of morphotype and clinical course of the disease in patients with common and cellular uterine leiomyoma.
Materials and methods. We divided 80 patients with uterine leiomyoma into 2 groups after comprehensive
clinical and morphological examination and treatment. Group 1 involved 50 patients with conventional
uterine leiomyoma; group 2 included 30 patients with cellular uterine leiomyoma. All patients had a patient-
specific personalized three-dimensional mathematical and graphical model of uterine fibroids built before
surgery. Leiomyomata were subjected to a standard pathological examination with hematoxylin and eosin
staining, immunohistochemical study with Ki-67 antibody, and Van Gieson picrofucsin to assess fibrosis.
Results. The frequency of dysmenorrhea, menorrhagia, primary infertility, and endometrial hyperplastic
processes significantly exceeded (p<0.05) those in the group of patients with cellular myoma. In 64.6% of
patients of group 2, the indications for surgery were location of myomatous nodes and their enlargement; in
group 1, the percentage of such patients was 26.0% (p<0.05). Large uterine fibroids and multiple locations
of nodes were detected in more than 50% of patients in group 2, while those in patients of group 1 were
determined only in 14%. In patients with conventional leiomyoma, the Ki-67 index was 0—1-2%, whereas
in patients with cellular leiomyoma it was 3—4—5%. In group 1, the fibrosis area was 20—40%; in group 2,
this indicator reached up to 10%.

Conclusion. Uterine cell myoma is characterized by rapid growth, large node sizes, a higher frequency of
both submucosal location and infertility, a combination with hyperplastic endometrial processes, uterine
bleeding, pronounced pain syndrome, and a younger age.

Keywords: uterine leiomyoma, conventional uterine leiomyoma, cellular uterine leiomyoma, 3D modeling,
surgical navigation
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BBenenue

Mmuoma MaTKu sBISIETCS] HAUOOIIee pacipoCTPaHEHHBIM
J0OPOKAYECTBEHHBIM HOBOOOPA30BAaHHEM Y JKEHIIMH pe-
npoaykTuBHOro Bodpacta [1—4]. Ilo pa3HbIM JaHHBIM, Y
25-50% >EeHIIUH BBISBISETCS MHOMa MAaTKH B BO3pacTe
1o 50 jet, mpu ATOM MUK 32001€Ba€MOCTH IPUXOAUTCS Ha
3545 net [1, 2, 5]. AKTyanbHOCTb COBEPILIEHCTBOBAHUS
METOJIOB, AJITOPUTMOB JHATHOCTHKU U BEIOOpPA TAKTUKU
OPraHOCOXPAHSIOIIETO JICUCHNST MHOMBI MaTKH HE BBI3BIBA-
€T COMHEHUH, 0COOEHHO B CBSA3U C COBPEMEHHOU TeH/ICH-
[UEH CMEICHHS BPEMEHU Pean3allii PEPOTyKTHBHON
(yHKLIMY )KEHIIKMHBI Ha Oonee ctapiuii Bospacrt [1, 6]. o
50-70% omepaTHBHBIX BMENIATEIILCTB B THHEKOJIOTHYEC-
CKHX CTallMOHAPaX BBIIOIHSIETCS 10 IIOBOY MUOMBI MaTKH,
U3 HUX 61-96% npuxoauTcs Ha paJuKaJIbHbIE ONepaLiH,
B TOM YHUCJIE€ B PENPOIYKTUBHOM Bo3pacTe (24-26,8%),
TOTJa KaK B JICUCHHUH JKCHIIMH 3TOW BO3PACTHOM TPYIIITBI
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MPEANOYTUTENEHBIM JOJDKHO OBITH UCIIOJIb30BaHUE Opra-
HOCOXpaHsomuxX MeTonoB [7, 8]. [Ipu BeIOOpEe TaKTUKU
JIeYEHHsI B HACTOSILEE BpeMsl HEJOCTaTOUHO YYUTHIBAECTCA
THCTOJIOTMYECKUH TOITHIT ISHOMUOMBI MaTku. BecemupHas
OpraHu3alys 34paBOOXpaHEHUs PEKOMEHIYET BBIACIATD
JeIOMIOMY MaTKH, KOTOPYIO B IUTEPAType 4acTo 0003Ha-
YaroT KaK MPOCTYIO MM OOBIYHYIO, U €€ TUCTOIOTHYECKHE
BapUaHTHI (KIICTOYHAS JTCHOMHOMA; «IIPUIYIIHBAS JEHO-
MHOMa (CUMIIACTHAA); pyMapar-ruaparasa-ieGuuuTHas
neiiloMuoMa; MUTOTUYECKH aKTUBHAS JeHOMHOMa; JIUIIO-
JieoMHOMa; SMUTETNUOU THAS JieliomuoMa U T.11.) [9, 10].
N3BecTHO, YTO TUCTONOTHYECKUE TOATUIIBI JIEHOMHOMBI
00JIaIaI0T Pa3IUYHBIM MPONU(PEPATUBHBIM ITOTSHIIUATIOM
Y BCIIENICTBHE ITOTO MOTYT TPeOOBAaTh pa3HOTO TAKTHYECKO-
0 IIO/IX0/1a K JISYeHHI0. B To ke BpeMsi HeOCTaTOuHO HU3Y-
YeHbI U allllPOKCUMHUPOBAHBI TOMOTrpapuueckue u (QyHK-
LUOHANbHBIE MapKEePhl KPOBOCHAOKEHHS Y3JI0B MHUOMBI
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B 3aBUCHMOCTH OT HX MOP(OIIOTUYECKOH CTPYKTYPEL. DTO,
B CBOIO 0Yepe[Ib, KpalfHEe aKTyaJIbHO IJIsl BEIOOpA TAKTUKU
KaK KOHCEPBAaTUBHOTO JICYEHUS, TAK U XUPYPrUUECKOTO
OpPraHOCOXPaHSIOIIETO.

ApceHan MEeTO/10B OPTaHOCOXPAHSIOILEro JICYSHHUS MU~
OMBI MaTK{ B HACTOsAIIEE BpeMs MPeACTaBIeH 3MO0IH3a-
el MaTtouHbIX aprepuii (OMA), GoKyCcHpOBaHHOH YIIbT-
pasBykoBoii (DOY3) abmauueid, Mmuomakromueit [11-13].
IIpu 3HAYUTENBHBIX AECTPYKTUBHBIX U3MEHEHUSAX U Mpe-
o0naganuu nponuepaTuBHBIX KOMIIOHEHTOB B MUOMATO3-
HBIX y3J1aX [MOKa3aHO BBITOJIHEHUE MUOMAKTOMUM [ 14, 15].
BBuy coBepIIeHCTBOBaHUS U Pa3BUTHS (PYHKIIMOHAIBHBIX
HEWHBA3HBHBIX METOJOB TUATHOCTUKH B Kaue€CTBE IPH-
OpHUTETa Ha dTare J0OMEePAlMOHHOTO 00CIeI0BaHU Clle-
nyet cuntath 3D Y3U ¢ oLieHKoM CTPYKTYpBlL, Tonorpaduu
KPOBOCHA0XAIOIIUX COCYAOB U MHJIEKCOB BaCKYJSPU3aIlU
MHOMATO3HBIX y3110B [16—18]. B TO e Bpems B J0CTyII-
HOI TuTepaType UMEIOTCS JIHUIIb SAMHUYHbBIE COOOLICHHUS,
B KOTODBIX JIJaHHbBIE, NTOJYYEHHbIE C TPUMEHEHHEM pe-
OTEPALIMOHHBIX METOJIOB BU3YaJIU3alM1, COMTOCTABIISIOTCS
C pe3yJibTaTaMy TUCTOJIOTUYECKOTO UCCIIEJOBaHUS TKaHEeH
MHOMATO3HBIX y3710B. HeueTko copmMynupoBaHbl peko-
MEH/IalluH TI0 BEIOOPY M TaKTHUKE JICYEHUS MUOMBI MaTKU
B 3aBUCUMOCTH OT Pe3yJIbTaTOB YKa3aHHBIX BhIIIE METOJIOB
JUArHOCTUKH.

Henb3s He OTMETUTH, YTO IPOTHO3UPOBAHUE THCTOTH-
1a MUOMBI MaTKH TO3BOJIAET ONPEACTUTh TAKTHKY J1alb-
HEUIero Je4eHus: ¢ MpUMEHEHUEM CaMbIX COBPEMEH-
HBIX TEXHOJIOTHI opraHocoxpanstouiero gedenus [19].
Kinaunuctel MOTyT Hcnonb3oBath 3D MonenupoBaHue
U B JaJIbHEHIIeM HAaBUTallUOHHBIE TEXHOJIOTUH, YTOOBI
CIUTaHUPOBATh BMEIIATENBCTBO, OOBEAMHUTH X C HHTPA-
OTIEepalMOHHBIMHU U300paKEHUSIMH U BBITTOJTHUTD OPTaHO-
COXPAHSAIONIYI0 MaJIOTPaBMATHUHYIO OIEPALUIO C COXPa-
HEHHEM PENpONyKTUBHON (pyHKIMH xeHmuHbI [20, 21].

Lenp uccnenoBanusi — U3y4YUTh 0COOEHHOCTH MOpP(do-
TUTIA ¥ KJIMHUYECKOTO TEUEeHUS 3a00JI€BaHuUs y TAIIUEHTOK
C IPOCTOM M KJIETOYHOW MHOMOW MaTKH.

Marepuanbl 1 METOABI

B uccnenoBanuu npeacTaBieHbl pe3ysbTaThl KOMII-
JEKCHOTO KIMHHKO-MOP(OJIOTHYECKOro 00cIe0BaHNs
u edeHust 80 ManueHToK ¢ JeHOMHUOMON Tesla MaTKH B BO3-
pacte ot 18 no 45 net (cpeanwuii Bo3pact 35,4+6,4 rona),
HaxXOJUBIIUXCS B TMHEKOJIOTHYECKOM OTAeneHUun Ne 2
I'Kb um C.C. IOnuHa 1 yHUBEpCUTETCKOW KIMHUKE pe-
NPOAYKIHUH U ONlepaTuBHON TMHeKosoruu Poccuiickoro
YHUBEpCHUTETa APYKObI HaponoB «S 3moposal». Usyua-
JUCHh JaHHbIE aHAMHe3a, MEeHCTpyaibHas QyHKIus (BO3-
pacT MeHapxe, 0COOEHHOCTH MEHCTPYaIbHOTO IIUKIIA U €T0
HapyLIEHHs), a TAKXKE ITOJIOBAsI U PENPOLYKTUBHAS (YUCIIO0
OepeMeHHOCTeH, UX TeUeHHE U UCXOM). AHaIU3UPOBa-
JIUCH KaJIoObl MAIIUEHTOK, UCTOPUH Pa3BUTHS 3a00JeBa-
HUsI, 0COOCHHOCTHU TEUECHHUS, IPEALIECTBYIOLIEE JIeUCHUE
u ero 3¢ppexTUBHOCTh. IIpoBOAUIOCH THCTONIOTHYECKOE
1 UMMYHOTUCTOXUMHUYECKOE UCCIIEJOBAHUE TIOITYYEHHOTO
OIIepallMOHHOTO MaTepHuaia.

18 KIMHUYECKAA V1 SKCITEPMMEHTAJTIbHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

IToka3aHUsAMHU K OTIEPATUBHOMY JICUEHHIO SIBISUIUCH
Oecruioane, HeBbIHAIIMBAHHE OEPEeMEHHOCTH, OONbIINe
pa3Mepbl MUOMBI, LIEHTPHUIIETAJIbHBIN POCT y3J1a IpH IJ1a-
HUPOBaHUU OEPEMEHHOCTH, OBICTPOE YBEIMUEHHUE pa3Me-
poB y3na [10]. B uccnenoBanue ObUIM BKIIFOYEHBI TAIU-
€HTKHU C MUOMaTO3HBIMH y371aMu 3-, 4-, 5-, 6- u 7-ro THna
(no xnaccudpukanuu FIGO) pasmepamu ot 4 10 10 cm.

[TanmeHTOK MOJENWIIN Ha IBE TPYIIIHI [0 pe3yabraTam
MOpP(OJIOTHUECKOTO UCCIIEAOBAaHUS yIaJeHHbIX Mpenapa-
TOB MHOMATO3HBIX y3110B. I pynny 1 cocraBunu 50 manu-
€HTOK C TUITUYHOM JISHOMUOMOM MaTKH, B TPYIITy 2 BOIUIA
30 mauueHToK ¢ npoiudepaTUBHON KICTOYHOHN JeHoMHU-
OMOi1 MaTku. Y BceX JKEHIIWH OTCYTCTBOBAJIU B aHAMHe-
3€ OIEepaTUBHBIC BMEIIATENILCTBA HA OPIOIIHON MOJI0CTH
U OpraHax MaJioro Ta3a. [opMOHaNbHYIO TEpanuio Malm-
€HTKaM He mpoBoAMIN. KpUTepusMu UCKITIOUeHHs ObLTH
OHKOJIOTHYECKHE 3a00JI€BaHNUS PETIPOAYKTHBHBIX OPTaHOB
B aHaMHe3e.

Dxorpadudeckue UCCaeAOBaHUs MPOBOJUIHN Ha am-
napare skcnepTtHoro kjacca Voluson E8 Expert GE
Healthcare (GE, CIIIA) ¢ ucmnonb30BaHUEM TpaHCBArH-
HaJILHOTO JIaTYhKa ¢ yacToToi 3,6—8,8 MI 1. beutu ucromns-
30BaHbI CIENYIOIINE KPUTEPUH YIBTPAa3BYKOBOIM OLICHKHU:
napaMeTpsl OLEHKH KPOBOTOKA KaK B PEKUME [[BETHOTO
nommieposckoro kaptuposanus (LIJIK), Tak u B pexxume
SHEPreTUYECKOTo JAomIuiepa. PaccMaTprBanuch 3HaUYSHUS
WHJIeKca pe3ucTeHTHoCTH (resistance index, RI), mynsca-
UOHHBINA nHAEKC (pulsation index, PI), cuctono-nuarxo-
cTryeckoe cootHomenue (systolic/diastolic ratio, SDR). C
noMOIbI0 TpukiaaHoi nporpammsl VOCALTM (Virtual
Organ Computer aided AnaLysis, CIIIA) unmn QLab
(Quantification Laboratory, CIIIA) B py4yHOM pekume
MPOU3BOWIIN OOBOJKY KOHTYypa MaTKH, BKJIFOUasi MHOMa-
TO3HbIE y3JIbl. B pesynbrare 3TOl MaHMITy/IALMHA aBTOMa-
TUYECKH PACCUUTHIBAJICT 00BEM MaTKH U OTIPEeIIsIICs WH-
JieKc BacKymsipu3anuu (vascularization index, VI), nuagexc
notoka (flow index, FI) u Backys1pHu3aIiiOHHO-TIOTOKOBBII
uHjaekc (vascularization flow index, VFI).

WHaekc BacKyJIsIpU3aliy — KOJIMYECTBO IBETHBIX BOK-
ceJeld, mojieieHHoe Ha 0011Iee KOIMYECTBO IBETHBIX U Ce-
PBIX BOKCEJIEH, OTpaKaroIee 00 KPOBEHOCHBIX COCYIOB
B TKaHHW. He MMeeT enuHUIBI U3MEPEHUS U BhIpakaeTcs
yuciioBbIM 3HaYeHueM ot 0 go 100.

WNupekce noToka — cpeiHee 3HaYCHUE 11BETa BCEX LIBET-
HBIX BOKCEJIEH, YKa3bIBaIOIIEe CPEINHIOI CKOPOCTh MOTOKA.
He umeeT enuHUIBI I3MEPEHUS M BBIPAKACTCS YUCIOBBIM
3gaueHueM ot 0 mo 100.

WNupekc moToka BacKyJsIpu3allui — CpeHee 3HauCHUE
[[BETa BCEX CEPBIX U IIBETHBIX BOKCEICH B 00BEME, MPOU3-
Begenne VI u FI (MmaremaTnueckasi 3aBHCUMOCTB, MOJTY-
yeHHas ItyTeM yMHOxeHus VI Ha FI u nenenus pesynsrara
Ha 100).

[Tonmy4eHHbIe pe3yabTaThl 00padaThIBAIN CTAHIAPTHHI-
MU CTaTUCTHYECKUMHU MeToaMu. [10CKOIIbKY BCe Komnye-
CTBEHHBIC JaHHBIE HE MOAYNHSINCH HOPMAIbHOMY pac-
MpeJIeNICHUI0, OHY MPENICTaBICHBI B BUje Mearanbl (Me),
a TaK)Ke MUHUMAaJIbHBIX 1 MAaKCUMAJIBHBIX 3HAYCHUH (min—
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max), oopaboTka mpoBoamiachk B nporpamme GraphPad
Prizm 8.0.1 (CILIA), ucnosibp30BaIMCh METObI HETIapaMeT-
PHUYECKOI CTaTUCTUKH — TecT BunkokcoHa. JloctoBepHbIMU
cuuTanuch pasnuuus npu p<0,05.

BceM jxeHIMHAM nepes XUpypruueckiuM BMeIaTesb-
CTBOM CTPOMJIACH MalUEHT-crielu(uuecKas nepcoHudpu-
LUPOBaHHAs TpeXMepHas MaTeMaTHyecKas 1 rpadudeckas
MOJIeJIb HOBOOOPa30BaHUN MaTKH.

OnepalluoHHBINA MaTepral B BUIE YIaJIEHHBIX MUOMA-
TO3HBIX y3JIOB TIoMenIacs B 3a0yhepeHHbIi HeUTpaIbHbIH
10% pacTtBOp dopmanmHa il PUKCAIIUU U TIOCIIe CTaH-
JAPTHOW THCTOJIOTMYECKOW MPOBOAKHU ObLIT 3aJIUT B Ma-
paduHOBbBIE O510KM. ['MCTONOrMYECKHEe cpe3bl TOMIUHON
3—4 MKM H3TOTOBJIEHBI C HUCTIOJIB30BAHUEM POTALIMOHHBIX
MHUKPOTOMOB (Sacura, SInoHus ), OKpaleHbl TeMaTOKCHIIH-
HOM M 303MHOM IO CTaHJapTHOW metonuke. Taxxke mpe-
napaThl OKpaIIuBaId MUKPO(PyKCHHOM 10 BaH [ M30HY 1is
BBISIBJICHUS KOJUIAT€HOBBIX BOJIOKOH, YBEIMUYEHHE COMIEP-
JKaHHS KOTOPBIX CBUJIETENBCTBYET O CHIYKEHUH IPOLIECCOB
nponudepalnu U pa3BUTHH ckieposa. KomnuecTBeHHYIO
oneHKy (pubposa MPOBOAMIN BBIYMCICHHEM MJIOIIAIN
OKpAIIEHHBIX KOJJIar€HOBBIX BOJIOKOH KO BCEH TIIOIAAH

OPUTMHAJIDHBIE UICCITEJOBAHNMA

THCTOJIOTMYECKOTO CPe3a, BEIPaXXEHHOM B IpoleHTax. M-
MYHOTHCTOXMMHUECKOE UCce0Banue ¢ aHTuTenoM Ki-67
(MIB-1, monoknonansHoe, Ready to use, Dako, lanus)
JUISL OIpeNieeHuUs] UHJIeKca IpoaudepaTUBHON aKTUBHO-
CTH IPOBOJMIIOCH C IOMOIIBIO UIMMYHOCTeiHepa Ventana
UltraBenchmark (Roche Diagnostics, CILIA). UaTepnpe-
TaIys Pe3yabTaT0B UMMYHOTHCTOXUMHUYIECKOTO UCCIIEN0-
BaHMA C YKa3aHHBIM aHTHTEIOM OCYIIECTBISIACH ITyTEM
MOZicUeTa KOJIMUYECTBA OKPAIIEHHBIX A/ep JICHOMUOLUTOB
Ha 100 xnerok B 10 momsx 3penus (x400/HPF). [Iponude-
PaTUBHYIO aKTUBHOCTH 10 3kcnpeccuu Ki-67 oueHuBamm
cnenytomumM obpazom: 0-20% — Hu3Kas nponupepaTus-
Hasl aKTUBHOCTB, 21-50% — ymepeHHas npoaudepaTus-
Hast aKTUBHOCTb, 51-100% — BbIcOKast mpoudepaTHBHas
AKTUBHOCTb.

PesynbraThl

CpenHuii Bo3pact naueHTok cocrasmi 36,2+12,3 rona.
BoNbIIMHCTBO KEHIIMH BXOAUIU B BO3PACTHYIO TPYIILY
30-39 net — 51,3% (u3 HuX 20% nanMeHToK rpynmsl 1
u 43% wu3 rpynisl 2). OCHOBHbIE KJIMHUKO-aHAMHECTH-
YeCKHUEe MapaMeTpbl MPOCTON U KIETOYHOH MHOMBI MaTKH

Tab6nuya | Table

KianHunko-aHaMHeCTHYECKH e nmapamMeTpbl HpOCTOﬁ M KJIETOYHO MHOMBI MATKH |

Clinical and anamnestic parameters of conventional and cellular uterine leiomyoma

HccaenyeMble mapamMeTpsl |
Investigated parameters

I'pymna 1 (n=50) |
Group 1 (n=50)

I'pynna 2 (n-30) |
Group 2 (n=30)*

Aéc. | Num. % Aoc. | Num. %

Oo61mast cnabocth, MoBbIIIeHHas: yroMmisiemocTh | General weakness, increased fatigue 19 38 15 50
JucmeHopest | Dysmenorrhea 7 14 11 36,6
Menopparus | Menorrhagia 10 20 20 66,6
Merpopparus | Metrorrhagia 8 16 11 36,6
Amnemus (remontoouH Mensbie 99 r/i) | Anemia (hemoglobin less than 99 g/L) 5 10 20 66,6
Bepemennoctu | Pregnancies 49 98 27 90
Camompon3BOIBEHBIN a00pT | Spontaneous abortion 5 10 5 16,6
TlepBuunoe 6ecmioaue | Primary infertility 3 6 9 30
I'uneprmactudeckuii mporecc sngomerpust | Hyperplastic endometrial lesion 5 10 19 63,3
Ounomerpuos marku | Uterine endometriosis 19 38 20 66,6
LlenTpuneranbHblil pocT, cyoOMyKko3HbIH pocT y3ioB | Centripetal growth, 13 26 19 63,3
submucosal nodal growth

Bonpnme pasmeps! MuoMel MaTkn** | Large size of leiomyoma** 12 24 16 53
BeicTpelii pocT y3ma/y3moB MuoMbl MaTku*** | Rapid growth of leiomyoma*** 7 14 22 73,3
MHoxecTBeHHast MUOMa MaTky, 2—3 y3na | Multiple uterine fibroids, 2—3 nodes 7 14 24 80

* TOCTOBEPHOCTH Pa3InyiMii O cpaBHeHHIO ¢ Tpymmoi 1 (p<0,05)
** GonpIrol pasmep omyxonu (6onee 12 Henens 6epemennoctn) [10]

**% ypenmuueHne MaTKu Ooliee yeM Ha 4 Henenu OGepemeHHOCTH B TeueHue 1 roma [10]

* the significance of the differences compared to group 1 (p<0.05)
** large tumor size (more than 12 weeks of pregnancy) [10]

*** enlargement of the uterus for more than 4 weeks of pregnancy within 1 year [10]
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NpeACcTaBeHbl B Tabnuile. Y NaueHTOK ¢ THITMYHON MH-
OMOI1 oTMeuasics 6oliee JUIMTENbHbIH HHTEPBaJl BpEMEHH
OT Havaja 3a00JeBaHus JI0 ONEpalllu, YeM Y MalueHTOK
C KJIETOYHOU MUOMOI. DTO 0OBSICHAETCS TE€M, UTO KJIETO4-
Has MHOMa pacTeT 3HAYUTENIbHO ObIcTpee, 4eM MpocTasd,
XapaKTepHu3yeTcsl paHHUM KIMHUYECKUM MPOSBICHUEM
B BHJIE MEHOMETPOPPAruu, OECIioaus U HEeBbIHAIIMBAHUS
OepeMEHHOCTH, BBI3BAHHOTO HATUYHEM Y3II0B, 1e(hOpMHU-
PYIOLINX HOJOCTh MAaTKU.

IIpu ananu3e pe3ynbTaToB KIMHUYECKOTO 00cen0Ba-
HUS MAaLMEeHTOK oOpaliaiy BHUMaHUE Ha KajJoO0bl U Xa-
PaKTepUCTUKY aHAMHE3a B CPABHUBAEMBbIX Ipymiax. bosb-
IIMHCTBO NPEIBSIBISUIA OJHOBPEMEHHO 10 2—3 Kalo0bl.
YacroTa ¥ MHTEHCUBHOCTB KaJI00 y KEHILUH C KIETOYHOM
MHOMOM MaTKH OBLIH BBIIIE, YEM Y UMEIOIIUX TUITHYHYIO
MuoMy. OCHOBHBIMH I10 4aCTOTE JKaJ00aMH y TaIllHeHTOK
rpymnmnsl 2 ObuTH 00111 c1ab0CTh U MOBBIIIEHHAS yTOMJIS-
€MOCTb, OOUJIbHBIE U JUIUTENbHbIE MEHCTPYALIH, a TAKKEe
Ta30Bble 00N, HE CBSA3aHHBIE C MEHCTPYAJIbHBIM IIUKJIOM.

Xapakrep HapylIeHUIl MEHCTPyaabHON (yHKIIUH pa3-
JUYaJics B 3aBUCUMOCTH OT MOpP(HOTUIIAa MHOMBI MaTKH
B Ipynmnax o0ClieyeMbIX KEeHIIUH. Y MAlUeHTOK C Kie-
TOYHOM MUOMOM (TpyIIa 2) CTaTUCTUYECKH 3HAYMMO Yalle
(p<0,05) nmenu MecTo HapyLIEHU MEHCTPYaIbHOU (PyHK-
IIUH 110 CPAaBHEHMIO C MAIIMEHTKaMH ¢ THITMYHOH MHUOMOM
martku (rpymnmna 1). Haubosee yacto BcTpeyanuce Hapy1ie-
HUS 110 TUIY TUCMEHOPEer U MeHopparuu. YacTtoTa auc-
MEHOpPEH y MalMEHTOK C KIETOYHOW Muomoi B 1,5 paza
npeBbIlIaja YPOBEHb COOTBETCTBYIOIIETO MOKa3aTess
B PYyIIIE )KEHIIUH C MPOCTOM MUOMOW MaTKH, a 4acToTa
MEHOppPAruu y MaeHToK rpynmsl 2 Obl1a B 2 pa3a 00mib-
II€ aHAJIOTHYHOTO MOKa3aTessl YaCTOThI BBISBICHUS 3TOU
MaTOJIOTUH Y MAMEHTOK TPybl 1.

OreHKa penpoayKTUBHOTO aHAMHE3a MAI[HEHTOK T0-
Ka3aJa BHICOKYIO UaCTOTy OEpEMEHHOCTEH, 3HAaUUTEIbHAS
94acTh KOTOPBIX 3aBEPIIMIIACH CAMOIIPOU3BOJIBHBIM Mpe-
PBIBAaHMEM WM UCKYCCTBEHHBIM abopToM. YacToTa mep-
BUYHOTO OeCIUIOAHNs y 00CIeIyeMbIX ¢ KJIETOUHON MHOMO#
MaTKH ObLIa BBIIIE aHAJIOTUYHOTO NOKa3aTeNs y MallueHTOK
¢ TunnyHoi Muomoi (30 u 6%, COOTBETCTBEHHO).

OOpamana Ha ce0s BHMUMaHUE BBICOKAs 4acTOTa
THHEKOJIOTHYECKUX 3a00eBaHUN B aHAMHeE3€ MallH-
eHTOK. OTATOWEHHBIH TMHEKOJIOTHYECKUN aHaMHe3
OBLT XapakTepeH I MPEACTABUTENbHUL] 00EHUX TPYIIIL.
ITo nmokazarensM 4acTOTHI MATOJIOTHH IIEHKN MAaTKH, a
TaKKe OMyXOJIed M OMyXOJEeBUIHBIX 00pa30BaHUN SAWY-
HUKOB CTaTHCTUYECKH 3HAYUMbIE MEXTPYIIOBbIE Pa3iH-
YuHsl He OTMEYEHBI. TeM He MeHee B TPYIIe MalueHTOK
C KJIETOYHON MUOMOM MaTK{ YacTOTa TMIIEPIUIACTUYECKUX
IPOIIECCOB 3HIOMETpHS 3HAUUMO npeBbimana (p<0,05)
TaKOBYIO B I'PYIIIIE XKEHIIUH ¢ IPOCTON MUOMOH, 3Haye-
HUs TIOKa3aTelled COCTaBWIM B 3TUX Ipynnax 63,3 u 19%,
COOTBETCTBEHHO.

OO01enpu3HaHo, YTO HAIMYHE MHOMBI MATKH YacTO CO-
MPOBOXKIAETCS MATOUHBIME KPOBOTEUCHUSMH, TIPHBOISIIIH-
MU K Pa3BUTHIO y )KCHIIMH aHeMuu. ClieayeT OTMETHTb,
YTO Y NAIMEHTOK ¢ TUIIMYHONH MHOMOH MaTKHU ypOBEHb

20 KIMHUYECKAA V1 SKCITEPMMEHTAJTIbHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

reMoryiobnHa B OOJNBIIMHCTBE CIy4aeB COOTBETCTBOBA
HOPMATHUBHBIM 3HAYCHHUSM WJIM aHEMHUH JIETKOW CTETICHH,
B TO BpeMs KaK MPH KJIIETOYHOI MUOME B 13 HaOMOneHUAX
(66,6%) ypoBeHb remMorioonHa Obu1 MeHbIe 99 r/11.

ITokazaHus K onepalyy B rpylax pa3iudaiuck. Tak,
JUTSI IAIIMEHTOK € KJIIGTOYHOH MHUOMOUM Matku (Tpyrma 2)
MOKa3aHUSMH Yalle BCETro SIBISIIUCH JIOKAIHU3AIMS MUO-
MaTO3HBIX Y3JIOB, HX POCT U YHUCIO Ne(POPMHUPYIOIINX
MOJIOCTh MAaTKU (LIEHTPHUIIETANBHBIN POCT, MOJCIN3UCTAS
nokanuzarus) — 64,6% (31 sxennuHa), B rpynme 1 gons
TaKHX MalMeHToK Obl1a 3HaunMo Hike (p<0,05) —26,0%
(13 manueHToK).

BBICTpBII POCT Y3J10B MUOMBI ITOCITYKHII IOKa3aHUEM
K KOHCEpBaTUBHON MHOMAKTOMUHU y 73,3% manueHToK
rpymnsl 2 (22 ’KeHIIUHBI ), TOIA KaK B Tpymne | 3TH moka-
3aHHA K XUPYPTHUECKOMY JICUCHUIO OTMEYAITUCH 3HAUUMO
pexe (p<0,05) — B 14% cnyuaeB (cemb xeHIUH). boib-
e pa3Mepbl MUOMBI MAaTKH OTMEYAITUCH Y 16 manneHToK
(53%), MHOXECTBEHHAsI JIOKAIU3alMs y3J0B BBIsSBICHA
B 24 cnyuasx (80%), mocieqHui mokaszareinb ObLI CTATH-
cTHUYecKH 3Ha9MMO BhIe (p<0,05) TakoBoro B rpymme 1,
r7le aHAJIOTHYHOE MOKa3aHUEe OTMEUYCHO TOJIBKO y CeMH
nanueHTok (14%).

ITpu MOp(hOTOTHIECKOM HCCIETOBAHUH JIEHOMHOMA
MaKPOCKOIWYECKH MPEJICTABIICHA IJIOTHBIM HOYJISIPHBIM
00pa3oBaHNEM ¢ HEPOBHOM MMOBEPXHOCTHIO, OEIIeCOBaTOrO
I[BETA, HA pa3pe3e BOJIOKHUCTOTO BUa. [Ipr MUKpOCKOTIH-
YECKOM UCCIICIOBAHNH BBISIBIICHBI TPEUMYIIIECTBEHHO JBa
MOATHTIA JISHOMUOMBI: TUITHYHAS JISHOMHOMA C Pa3JINYHbI-
MU BTOPUYHBIMH H3MEHEHUSIMH U KJICTOUHAS JICHOMHOMA.
['ucToapXUTEKTOHWKA THITUYHOM JIEHOMUOMBI ObLTa TIPE/I-
CTaBJIeHA pa3HOHAIIPABICHHBIMH ITyYKaMH IJ1aJKOMBIIICT-
HBIX BOJIOKOH BEpETEHOOOpa3HOU (OPMBI C OBATHHBIMHU
Y BEITSTHY TBIMH SIIpaMU; BTOPUYHBIC N3MEHEHHS XapaKTe-
PH30BAITUCH HATMYUEM OTEKa MEKMBIIICYHOH PrOPO3HOM
CTPOMBI, PA3IMIHON BBIPA)KEHHOCTHIO CKIEPOTHUECKHUX
M3MECHEHUH BIUIOTH JI0 Pa3sBUTHSA rHaidnHo3a. Kietounas
JeHOMHOMa OTINYAIach 0 THCTOAPXUTEKTOHUKE ILIOT-
HBIM PaCIIOJIOKEHHEM KJIETOYHBIX 3JIEMEHTOB ¢ pOpMHU-
pOBaHHEM pa3HOHANPABICHHBIX ITyYKOB M BOJOKOH, MHO-
IIUTHI 00121 OOJBITUM KOJTUYECTBOM 03HHOPIILHON
IIUTOIIIAa3MEL, (popMa siiep BapbHpOBasia OT OKPYIJIOH J0
BBITSIHYTOH, 0OTMEYAJIOCh YBEIIMUCHUE KOMUIECTBA COCYIOB
KalWUIIPHOTO TUMA. YYacTKU MPoNH(epanii MHOIIUTOB
HaOJIFONAINCh MPEUMYIIIECTBEHHO BOKPYT COCYIOB ¥ MOTIIN
OBITH BBISIBICHBI KaK B TOJIIIE Y374, TaK U HA €r0 MepH-
tdepuu (puc. 1 A, B). Ilpu okpammBanuu mo BaH ['m3o0Hy
BBISIBIICHO PA3IMYHOE COACPKaHHE KOJTareHa B 3THX IBYX
TpyIax: B THOIMYHOM IeHOMHOME coepsKaHne KoJlutareHa
BapbupoBao ot 20 1o 40% u 3aBUCEIIO OT BHIPAXXEHHOCTH
BTOPUYHBIX TUCTPOPHUUSCKUX U3MEHEHHI; B KICTOUHON
JeiioMIOMe coziepyKaHIe KoJuTareHa OblII0 MUHIMAITEHBIM,
10 10%, mpu 3TOM KOJTareHOBBIE BOJIOKHA JIOKATHU30Ba-
JUCh MPEUMYIIECTBEHHO nepuBackyisipHo (puc. 1 C, D,
puc. 2). [Ipy IMMYHOTHCTOXMMHYECKOM HCCIICAOBAHIH
¢ MapkepoM mnponudeparnBHoi akTuBHOCTH Ki-67 y ma-
IIUEHTOK C TUITUYHOM JICHOMHOMOM MHJEKC mponudepa-

Tom 11 Ne1 2022



OPUTMHAJIBHBIE ICCJIENOBAHNMA

e L ) h_‘,.- — s 0 e

*"-'-ﬂ A 1A :’-q e
P !-"’“ *’f‘;—n.. T L 7l
. d €5

- . . \ L A -
E t‘ ko - L %
N\ SR )
BN T A g e’ »
3 . D *!’ F e . .
““‘\\ ‘-F' . = B .“.-
s % ¢ L] b w
Sy R T
w & '}e “; .l-..' 1|‘-ul"
g . ; T .
.f“ N § LY k-
I"4'1:-"III' }‘\. ¥ s S = ll‘
r 1 VoA B (M
N W] '." i R ';'l-l i
| -IJ‘ .1' v . 5" ' o - LT : ¥
4 . l'-.“ L] K 4 i i\ s B g
S i o . LU o AR , \
s REIORT 7 R Y WSSl - Mt SO ND LN

Puc. 1. Tlaromopdornorunyeckue 0cOOeHHOCTH MPocToi aeriomuomsbl — rpymmna 1 (A, C, E) u kieto4Hoit 1efloMHOMBI MaTKH — rpymnmna 2
(B, D, F). A, B — okpacka remaTokcHianHOM U 303uHOM, *400. C, D — oxpacka mo BaH ['u3ony, x400.
E, F — ummyHorncroxnmudeckas sxcnpeccus Ki-67, X400

Fig. 1. Pathomorphological features of conventional leiomyoma — group 1 (A, C, E) and cellular uterine leiomyoma — group 2 (B, D, F).
A, B — H&E stain, x400. C, D — Van Gieson staining, X400. E, F — immunohistochemical expression of Ki-67, x400

KIMHWYECKAS V1 OKCITEPUMEHTATIBHASL MOP®OJIOTVIA / CLINICAL AND EXPERIMENTAL MORPHOLOGY  Tom 11 Nel 2022 21



OPUTMHAIBHBIE MICCITEJOBAHNMA

Mpynna 2
Mpynna 2 | Group 2
Group 2
Ipynna 1
lpynna 1
Group 1 I_ _I Group 1
0 20 40 60

Mnowaab dpunbposa, % | Sclerosis area, %

@ [pynna 1 | Grour 1
B [pynna 2 | Grour 2

S T
It

MHpekc nponudepatmeHom akTueHocTu Ki-67, % |

Proliferative index Ki-67, %

Puc. 2. ITapameTps! mionagu Gpudpo3a B MpoCToi
U KJIETOYHOM JIEHOMHOME MaTKH

Fig. 2. Parameters of fibrosis area in conventional and
cellular uterine leiomyoma

TUBHOH akTuBHOCTH coctaBuil 0—1-2%, B TO BpeMs Kak
y MalMEeHTOK C KJIETOUYHOH JIeHOMHOMOI OH ObLI paBeH
3-5% (puc. 1 E, F, puc. 3).

3akmoueHne

IIpu onenke uHAeKca NponudepaTHBHON aKTUBHOCTH
MOJITBEPIKJIEH TOOPOKaYeCTBEHHBIN XapaKkTep HOBOOOPa30-
BaHHH — HU3Kas MPoNM(epaTuBHas aKTHBHOCTh, XapaKTep-
Hasl JIsl JISHOMHOMBI, HO BBISIBIICHBI PA3JINUHsI MEXTY JIBY-
M3 €€ IOATUIAMU. Y MALMEHTOK C THTUYHOU JIEHOMUOMOM
UHJIEKC TpoNudepaTuBHOM akTUBHOCTH cocTaBui 0—1-2%,
B TO BpPeMs KaK Y UMEIOIINX KJIETOYHYIO JEHOMUOMY OH
0b11 paBeH 3—4—5%. [1pu orieHKe BhIpakeHHOCTH PrOpo3a
MPU OKpAIIMBaHWY 1O BaH [ M30HY B TpymIe TUIMHYHBIX
neifoMuoM riomaas puodposa sanumaet 20-40% u corpo-
BOXKIA€TCSl THATMHO30M, MUKCOMATO3HBIMUA U3MEHEHUSIMH;
B TPYyIIE KJIETOYHBIX JISHOMHUOM ILUIONaab Gpudposa co-
craBisuta j10 10%.

VYV MNanueHToK ¢ KJIETOYHOH MUOMOM MaTKHU €CTh Psf
KITMHUYECKUX 0COOCHHOCTEH 110 CPABHEHUIO C UMEIOIITUMHU
MPOCTYI0 MUOMY MaTku. KileTouHbIe MUOMBI MaTKH Xapak-
TEPHU3YIOTCS OBICTPHIM POCTOM MUOMATO3HBIX y3JI0B, OOJIb-
MU pa3MepamMHu Y3710B, OOJIBIIEH YaCTOTOM MOICITU3UCTOM
JIOKAJTU3aI|K y3JI0B, 00Jiee BEICOKOM YacTOTOM Oecruionus,
COYETaHHUEM C TUMEPILIACTHUECKUMH ITPOIIECCaMU SHIOMET-
pusi, MATOYHBIMU KPOBOTEUEHUSIMU, 00JIee BHIPAXKEHHBIM
0O0JIEBBIM CHHJPOMOM U 00JIee MOJIOIBIM BO3PACTOM.
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Puc. 3. Tlapamerpsl nuaekca nponudeparusroii aktuBHOCTH (Ki-67)
B IPOCTOH U KJIETOYHOH JIeloMHOMe MaTKH

Fig. 3. Parameters of the proliferative index (Ki-67) in conventional
and cellular uterine leiomyoma
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I/IMMYHOI‘I/ICTOXI/IMI/I‘IQCKaﬂ XapaKTEPpUCTUKA CTOPOKEBDBIX

nuMdaTnIecKux y3/10B IPU pasHBIX MOJIEKYIAPHO-0MOTOTMIeCKIX

IMoATUIIAX paKa MOJIOYHOM >Kele3bl
E.B. Mockeuuee', JI.M. Mepkynoea’, A.H. Ky3neuosa’,
O.10. Kocmposd?, E.I. JIpandpoed’?, I FO. Cmpyuxo’, E.M. Cnepanckas’

! AY PecryOnuKkaHCKUi KIMHHYECKUI OHKOOrn4ecKkuii qucnancep Munsapasa Yysammu, Yebokcapsl, Poccust
2®I'BOY BO Yysamuickuii rocynapcrBernsiii yausepcurer umenn VL.H. Yibesrosa, Yeboxcapsi, Poccust

Pe3tome. Bgeoenue. Pak MOTOTHOM >Kele3bI Y KEHIIWH SIBISIETCS 9aCTO BCTPEYAEMOIl 3JI0Kad4eCTBCHHON OIIy-
X0Jbt0. [IpOrHO3 TeUeHHs M TaKTHKA JICYCHHUS] ATOTO0 HOBOOOPA30BaHMUs 3aBUCST OT KIIMHUYECKOW CTaluH
1 OHOJIOTMYECKOTO MOATHIIA OmyXoiu. 1{enb ucciaenoBatust — H3y4UTh HMMYHOTHCTOXHMHYECKYIO XapaK-
TEPUCTUKY CTOPOXKEBBIX JTUM(PATHIECCKUX Y3JIOB MIPH PASTHIHBIX MOJCKYISIPHO-OMOIOTNIECKUX MOATHIIAX
OITyXOJIU MOJIOUHOH KeTe3bl.

Mamepuanst u memoosi. C TIOMOIIBIO THCTOIOTMYECKUX ¥ MIMMYHOTHCTOXUMHUYECKUX METOJIOB M3YUCHBI
44 numdarrnaecKuxX y3ia MaeHTOK ¢ ANarHOCTHPOBAaHHBIM PAKOM MOJIOYHOM >Kele3bl. B mccnenoBanus
OBUTH B3STHl PETHOHAPHBIE MMOMBIIICYHBIC TUM(AaTHYECKHE y3IIbl 0€3 MPU3HAKOB METACTaTHUECKOTO I10-
paxenus. IIpoBoanIOCs OKpalIMBaHNE T€MAaTOKCHIMHOM U S03MHOM, HCIOJIH30BaJINCh MOHOKJIOHAIBHbIC
anTuTena k oenky S100, x knacrepy auddepeHupoBky tuMponnToB 4 1 8. Pe3ynbTaTsl OIeHUBANA MIPpH
MIOMOIIY METOAO0B CBETOBOM MHKPOCKOIHHU.

Pezynemamur. B niepByto ouepenp ObUIH YCTAaHOBIEHBI MOJEKYISIPHO-OMOIOTHUECKHE TTOITHUIIBI OITYXOJIH
MOJIOYHOH ene3bl. BersiBneno, uto B 45% ciydaeB (n=20) y >K€HIIMH IHarHOCTUPOBAH JTIOMUHAIBHBIN
(Lum) moaun omyxoinu, y 25% nanuentok (n=11) obnapyxen Her2* Bapuant, ocransHsle 29,5% ciryyaes
(n=13) coctaBun Tr (TpoitHOi HeraTuBHEIN) pak. bonee BeipakeHHas sKcipeccust S100-MO3UTHBHBIX KIETOK
HaOIIOMAaeTCs B MapaKOPTHKAIHHOM 30He TUM(AaTHISCKUX y3IIOB IIPH MOATUIIE KTPOWHOW HETAaTUBHBII 10
CpaBHEHUIO ¢ ITOMHUHAIBHBIM. OOHapy>KeHO HepaBHOMepHOe pactipesaeneHne CD8* mumdonnToB npu pas-
HBIX ITOJTHUIIAX PaKa MOIOYHOH kene3bl. I1pu 3ToM HabmomaeTcs Bo3pacTaHne 3aHUMAaeMOi MU IIIOIIAH
B cremyrorel mocnenosarensHoctr: Lum (18,6%), Her2* (19,8%), Tr (20,1%). Haumenbmee Konmn4ecTBo
CD4" numdonuToB ObII0 00HAPYKEHO NMPH JTFOMUHAIBHOM NoATuIEe paka. Hanbomnsmee kommyectso CD4*
KJIETOK oTMeueHo npu Her2" moatwure.

3axnrouenue. IIpoBeneHHbIE HCCIIETOBAHMSA MTOKA3aIM, YTO HA PaHHEH CTaJANH paka MOJIOYHOH JKeNe3bl He
BBISIBJICHO JJOCTOBEPHBIX Pa3lIMuMii B peakuy pasHbix cyononyssinuii T-miMornuros. B To xe Bpemst HaMu
YCTaHOBJICHO JI0CTOBEPHOE YBEINYEHHE KOJIIMUECTBa BHYTPUDOILTHKYISIPHBIX S100" KIIeTOK, 4TO yKa3bIBaeT
Ha aKTHBAIWIO ACHAPHUTHBIX KJICTOK IPH TPOWHOM HETaTUBHOM pake.

KuiroueBble ciioBa: pak MOJOYHOM KeJie3bl, UMMYHOTUCTOXMMHUS, PETHOHAPHBIN JTUMQPATHICCKUN y3ell,
KJIETOYHBI HIMMYHHTET, JTUM(OIUTHI

s xoppecnonaenuuu: Epreanii BacumseBna MockBrde. E-mail: moskvichev@rambler.ru

Jast iutupoBanusi: MocksrueB E.B., Mepkynosa JI.M., Ky3uenosa A.U., Koctposa O.10., [lpanaposa E.T".,
Crpyuxo I'1O., Cnepanckas E.M. IMMyHOrHCTOXMMHYECKAsT XapaKTEPUCTHKA CTOPOXKEBBIX JIMMpaTHye-
CKHUX Y3JIOB IIPU Pa3HBIX MOJIEKYIIPHO-OMOIIOTHYECKUX MOJTHIIAX paKa MOJIOYHOH xese3bl. KimH. aker.
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Immunohistochemical characteristic of sentinel lymph nodes in various molecular subtypes

of breast carcinoma
E.V. Moskvichev'?, L. M. Merkulova’, A.I. Kuznecova?, O.Yu. Kostrova?,
E.G. Drandrova’, G.Yu. Struchko’, E.M. Speranskaya’

! Republican Clinical Oncology Dispensary of the Ministry of Health of Chuvashia, Cheboksary, Russia
2IN Ulyanov Chuvash State University, Cheboksary, Russia

Abstract. Introduction. Breast cancer in women is a very common malignant tumor. The prognosis of the
development and management of the disease depend on the clinical stage and biological subtype of the
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tumor. The aim of the research was to study immunohistochemical characteristics of sentinel lymph nodes
in various molecular and biological subtypes of breast cancer.

Materials and methods. We studied 44 lymph nodes of females with a diagnosed breast cancer using histologi-
cal and immunohistochemical methods. Regional axillary lymph nodes without signs of metastatic lesions
were taken into the investigation. Hematoxylin and eosin staining was performed; monoclonal antibodies
to S100 protein and cluster of lymphocyte differentiation 4 and 8 were used. We used light microscopy to
assess the results.

Results. We determined molecular and biological subtypes of breast cancer. In 45.5% of cases (n=20) women
were diagnosed with luminal cancer (Lum); in 25% of cases (n=11), with Her2" variant; and in 29.5% of
cases (n=13), with Tr cancer (triple-negative). A more pronounced expression of S100-positive cells was
observed in the paracortical zone of lymph nodes in triple-negative compared with the luminal one. We
revealed uneven distribution of CD8" lymphocytes in various subtypes of breast cancer, with an increase in
their area in the following sequence: Lum (18.6%), Her2* (19.8%), and Tr~ (20.1%). The lowest number of
CD4" lymphocytes was found in the luminal breast cancer. The largest number of CD4" cells was observed
in the Her2" subtype.

Conclusion. The research demonstrated no reliable differences in the reaction of various sub-
populations of T-lymphocytes in early-stage breast cancer. At the same time, we revealed a reli-
able increase in the number of intrafollicular S100* cells that indicates dendrite cells activation in
Tr cancer.

Keywords: breast cancer, immunohistochemistry, regional lymph node, cellular immunity, lymphocytes
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BBenenue

HecmoTps Ha HOCTUTHYTBIE yCeXU B AUArHOCTHKE
U JICYCHHUH AI[IEHTOB OHKOJIOTUYECKOTO MPodmiLs, 3a0ore-
BAa€MOCTb PAKOM MOJIOYHOH JKese3bl 10 CUX TOp OCTaeTcs
BBICOKOH He ToNbKO B Poccuu, HO 1 Bo Bcem mupe [1]. B mo-
cieqHee BpeMs HaOJIloaeTcsl pocT MoKa3aTelei 30Kade-
CTBEHHBIX HOBOOOPa30BaHH pENPOAYKTHBHON CUCTEMBI Y
JKEHIIUH MOJIOA0TO Bo3pacTa [2]. B neueHnH nmauneHToK
JAHHOM KaTeropuu NpearoYTUTeIbHO IPUMEHSTh OpPraHo-
COXpaHSIOIINE U PEKOHCTPYKTUBHO-IUIACTUYECKHE OIepa-
i [3]. besycnoBHoO, pu BEIOOpE TAKTUKHU JIEYSHHUS] HE00-
XOIUMO YUHUTHIBATh MOJIEKYJSIPHO-OMOIOTM4eCKUI OATHIT
OITyXOJIM, OCHOBBIBAsACH Ha €€ PELENTOPHOM CTaTyce.

Bcero BBLAETAIOT IATh MOJNEKYASPHBIX TOJTHIIOB OITY-
xonu: 1. momunaneHel A (PO +, HER2 —, Ki67 <20%,
PIT >20%); 2. momunansHblii B/HER2 oTrpunarensHslii
(PO +, HER2 —, Ki67 >30%, PI1 <20%); 3. nFOMUHAIBHBIHA
B/HER?2 nonoxutensubiii (PO +, HER2 +, Ki67 nro60#,
PII nro6b1e); 4. HER2 nonaoXUTENbHBINH (HE JIIOMUHAIB-
Helil) (PO —, HER2 +, PII —); 5. TpoiiHO HeraTuBHBIH
(P3 —, HER2 —, PIT -) [4].

CormacHo KIIMHUYECKUM PEKOMEHIAIHAM, [T KaXKI0TO
MOJTUIIA TIPeJIOKeHa Hauboee panroHansHas u 3ddex-
TUBHAA CX€Ma XMMHUO-, TOPMOHO- U HE0aIbIOBaHTHOM Tepa-
nu [5]. I3BeCTHO, YTO pa3Hble OMOIIOTNYECKUE TTOATUIIBI
OITYyXOJIM UMEIOT CYLIECTBEHHbIE Pa3IniUs B KITHHUYECKOM
TEUCHHH, CKOPOCTH POCTA ¥ METaCcTa3upoBaHuu [6].
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Yaie Bcero ucxof] 3a00IeBaHus 3aBUCUT OT HAJTUYHS
METacTa3oB B MMM(paTuIecKux y3iax. B HacTosmiee Bpe-
M JUIsL OTIpEIeNICHUS 37I0KaUE€CTBEHHOCTHU OIIYyXOJIH BCEM
HalUeHTaM MPOBOJAT HHTPAONEPANMOHHYIO OHOIICUIO
CTOpOXKEBOTO JuMparuueckoro y3na [7, 8]. Tem He Me-
Hee 10 CHX MOp MaJIo U3Y4EHbl U3MEHEHUS B TUMbaTnde-
CKUX y37aX B 3aBUCUMOCTHU OT MOJICKYJIIPHOTO IOJTHIIA
paka MOJIOUHOI! XeJe3bl, UX POJIb B POCTE U Pa3BUTHUU
HEPBUYHOM OITyXO0JIH, & TAKXKE CKOPOCTH METACTa3UpOBa-
Husl. M3yueHne IMMYHHBIX XapaKTEPUCTHK CTOPOXKEBBIX
TUM(}aTHUECKUX Y3JI0B C yUETOM UX NPHHAJIC)KHOCTH K
pa3HbIM MOJIEKYJISIPHO-OMOIOTUYECKUM MOATUIIAM HOBO-
00pa3oBaHUN MOJIOYHOM Kelle3bl MOKET OBITH MOJIE3HO
B MIOHMMAaHUU MPOTHO3a 3a00JI€BaHUS, a TAKXKE MPU Ha-
3HaA4YCHHUHU TapFeTHOﬁ TEepalru U UHAUBUAYAJBbHBIX CXEM
JICUCHHUA.

I/IMMyHOTepaHI/Iﬂ Ha COBPCMCHHOM 3Tall€ pa3BUTUMA
OHKOJIOTHYECKOM TIOMOIIHU SABJIACTCA OAHUM U3 NEPCIICK-
TUBHBIX HanpasieHuil. 3BecTHO, YTO 3KcHpeccus Oemka
PDL-1 Ha omyXoJsieBBIX KJIE€TKaX 1 TUM(OIUTAX PEAKTHB-
HOT'O OKPY’KCHUSA SABJISICTCA 6J'IaFOHpI/I$ITHI>IM MMPOrHOCTHU-
YeCKUM (PaKTOPOM, YIIyUIIAIOIUM [TOKa3aTeNIN Tepares-
TUYECKOTO OTBETA U BDKUBAEMOCTH [9].

HCJ'H) HCCJICA0BAHUSA — U3YUYUTh UMMYHOTHCTOXUMH-
YECKYIO0 XapaKTePUCTUKY CTOPOXKEBBIX JTUM(aTHUECKUX
Y3JI0B TP Pa3IHYHBIX MOJIEKYISAPHO-OMOIOTNIEeCKHUX MO~
TUIAX OIyXOJIM MOJIOYHOH JKEIIE3bI.
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Marepuanbl 1 METONBI

Pabora BeInonHeHa HA apXMBHOM OIEPALlMOHHOM Ma-
Tepuase, MoJy4eHHOM y 44 MalMeHTOK C PAKOM MOJIOYHOM
kene3bl ¢ knuHudeckor cragueit T1-2NOMO B Bo3pacte
39-65 Jnet, nepeHecuInX pacliupPeHHYI0 MAaCTIKTOMHUIO C
JIICCEKIUEH CTOPOKEBBIX PETHOHAPHBIX THM(PaTHIECKUX
y3710B. Hu 071HO# U3 MAIIMeHTOK 10 OTIepaluy XMMHUO- WK
ny4eBas Tepanus He npoBoAuiack. [luceMenHoe nugop-
MHUPOBaHHOE coriacue ObLJIO0 OJyYEeHO OT BCEX MAlMEeHTOK.
[IpoBeneHHOE HCClIENOBAaHUE COITIACOBAHO U OZOOPEHO
Ha 3aCE€IaHUU JIOKAIBHOTO 3TUYECKOTO KOMUTETAa MEIH-
uuHckoro ¢dakyisreta UI'Y umenu U.H. Ynbsaosa. B uc-
cJenoBaHus ObUIM B3SIThl PETUOHAPHBIE MOIMBIIICYHBIE
nuMdarndeckue y3Jbl 6e3 IpU3HaKOB METaCTaTUYECKOTO
nopaxkeHus. Jlumparudaeckue y3isl pa3pe3aliu uepes Bopo-
Ta, OKPAIIMBAJIA TEMATOKCHIMHOM 1 503MHOM U IIPOBOAMIN
MMMYHOTUCTOXUMHUYECKOE HCCIIeJOBaHUE B COOTBETCTBUU
C alNTOPUTMOM, Pa3padOTaHHBIM Ui (EHOTUIIMPOBAHUSA
CTPYKTYPHBIX U KJIETOYHBIX 3JIEMEHTOB JTUM(aTHIECKOTO
y3na [10, 11].

B pabote npuMeHsIINCh Cenyomye METOIbI.

1. UMMYHOTMCTOXUMHYECKUIM METO/I C UCTIIOJIb30BaHU-
€M KOMMepUYeCKHX MOHOKJIOHaNbHbIX aHTuTenl (MKAT)
¢upmer Leica (BenukoOpuranus):

a) MKAT k knactepy auddepeHIupoBKU JIuMdo-
uutoB 4 (CD4);

6) MKAT k knactepy auddepeHuupoBku aumporu-

0B 8 (CDS);

B) MKAT k Genky Heriposkroaepmsl S100.

Marepuai 11 UCClIeJOBaHUSI UMMYHOTUCTOXUMUYE-
ckuMH MeTogamu ¢ukcupoBainu 10% HeHTpalbHBIM 3a-
OydepenHbM GpopManrHOM B TedeHHe 24 yacoa, 3aIMBaIN
B napa¢uH, TOTOBUIM CPe3bl TOMMUHON 4 MKM. Cpe3bl
HaHOCWJIM Ha BBICOKOAJTe3UBHBIE CTEKJIA U BBHICYIIHNBA-
nu npu temieparype +37°C 18 yacos. JleMacKHpOBKY
U UIMMYHOTHMCTOXMMHYECKOE OKpAIlMBaHUE MPOBOAMIIN
Ha aBTocTeitHepe Leica Bond Max (I'epmanus). Kon-
TpOJIeM UMMYHOTHCTOXUMHUYECKON peaKIuu CIyKuia
HEMMMYHHU3UPOBaHHAS KPOJIUYbA CHIBOPOTKa. M3 ru-
CTOJIOTMYECKHUX OJIOKOB PETHOHAPHBIX JIUM(DaTHIECKIX
y370B (pOpPMUPOBAIH TKAHEBBIC MYJIBTUOIOKH C YHUCIOM
uccienyemMsix o0pa3os He menee 20. B kaxnom ob6pasie
ObL1a Hccie0BaHa HKCIIPECCHS] OMOTOTHYECKH 3HAYHMMBbIX
MapkepoB CD4, CD8, S100. Pe3ynbraT peakuuu ote-
HUBaJIU ¢ MpUMeHeHueM MuKpockomna Leica DM4000B
(F'epmanus).

2. OkpalmBaHue TeMaTOKCUIIMHOM M 03UHOM C IPo-
BeZICHHEM MOP(POMETPUIECKUX U3MEPEHHIA.

3. KomnerorepHas mophomeTpus ¢ UCIOJIb30BaHU-
€M JIMLEeH3UOHHBIX mporpamMm Leica application suite
3.6.0 (Il'epmanus) nu «Muxkpoananuz» (Poccus). OueHky
SKCIIPECCUU aHTHUTE€HOB MPOBOAWIHN B 10 momisx 3peHus
OTJEJIBHO AJIA KaXAO0W rPpyMIbl TUM(PATHUECKUX Y3II0B,
MpUHALJEKAIUX NalUeHTKaM C KOHKPETHBIM OMOJIO-
TUYECKUM MOATHIIOM OIyXOJIH. PaccyuThiBajgach IJio-
maak, 3aHMMaemMasi IeHIpuTHeIMU kiaetkamu S100, CD4
u CD8 nmum@orramu, o OTHOIICHHUIO K OOIIeH M0 u
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TOJIS 3PCHUS B MTAPAKOPTUKAIBEHOU 30HE JIMM(PATUISCKIX
y3JI0B.

4. Craructudeckas o0paboTKa ¢ UCTIOIb30BaHUEM JTU-
uensnoHHoro maketa nporpamm STATISTICA Application
Bepcus 10.0.228.2, mocTOBEpHOCTh Ompeielnsaach
t-kputepuem CTbIOICHTA.

Pesynbrarnl 1 06cyKaeHmne

[Mpr IMMYHOTUCTOXHMMHYECKOM HCCICIOBAaHUH OU-
OTNCUHHOr0 MaTepHaja OMYXOJH MOJOYHOU >KeJe3bl
ONpeaessii TUCTOJIOTUYECKUIM BapuaHT, CTeneHb audg-
¢bepenuporky, sxcnpeccuro PA/PIT, HER2 u Ki67. Uc-
XOZs U3 XapakTepa UX pachpeleeHus], yCTaHaBINBaIH
Ouonornyeckue MoATUIBI omyxonu. B 20 mpemaparax u3
44 6B IMaTHOCTUPOBAH TFOMUHATBHBIH ITOITHUIT OITYXOJTH,
B 11 — Her2" Bapuanr, ocrajibHble 13 ciyyaeB cocTaBui
Tr™ (TpoiiHO# HEraTUBHBIN) pax.

Hamu oOHapyxeHo, 4T0 Goee BRIpaKEHHAs IKCIIpec-
cust S100-MO3UTUBHBIX KJIETOK HAOIIOMAETCS B Mapakop-
TUKAJIbHON 30HE TUM(pATHUECKUX y3J0B, OTHOCAIIUXCS
K MOATHITY «TPOMHON HeratuBHbIN» (puc. 1) (p=0,017).

B permoHapHBIX CTOPOKEBBIX TUMGPATHICCKUX Y3-
JlaxX MalKueHTOK C PAKOM MOJIOUHOM jKeJe3bl C TOATUIIOM
«rroMuHaIBHBIN» S100" KieTku nuddy3HO pacnpeneaeHsl
B MMapaKOPTUKAJIBHON 30HE U B MO3TOBBIX CHHYCaX, IIPH-
94eM B HEKOTOPBIX TUM(DATHISCKHX y3IIaX paclpeeicHue
3TUX KJIETOK B NMapaKOPTUKAJIbHON 30HE MO3BOJISIET BU-
3yaJbHO JOCTAaTOYHO YETKO OYEPTUTh I'PAaHULbI JAaHHOU
30HBI (puc. 2).

B moatune Her2" moMuMo KiaccH4yecKoro pacmpe-
JefIeHUs. UHTePAUTUTUPYIOUIUX NEHAPUTHBIX KIETOK

Puc. 1. Pernonapuslit ntumdaTniecKuii y3ein npu TpoiHoM
HETaTHBHOM IOJTHIIE Paka MOJIOYHOM JKeJIe3bl.
‘VBenuueHue 4ucia U IIOTHOCTH pacnpenenenus S100°
KJIIETOK B APAKOPTHKAIBHOM 30He. YacTnunas arpodust
KOpPKOBOH 30HBEI. UMMyHOTHCTOXUMUYECKAs PEAKIHs
k 5100, x10

Fig. 1. Regional lymph node in triple-negative breast cancer.
Increase in the number and density of distribution of S100*
cells in the paracortical zone. Partial atrophy of the cortical
zone. Immunohistochemical staining for S100, x10
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Puc. 2. PernoHapHsIit TUMbaTHIECKUH y3€I IPH JIIOMUHATIHHOM
TIOJTHIIE paKa MOJIOYHOH xene3bl. Pacipenenenne S100*
KJIETOK B MO3TOBBIX CHHYCAX H IapaKOPTHKaJIbHOH 30HE.
MmmyHorucroxumuyeckas peakiust k S100, x10

Fig. 2. Regional lymph node in the luminal breast cancer.
Distribution of S100" cells in medullary sinuses
and the paracortical zone. Immunohistochemical staining
for S100, x10

B IapaKOPTUKAIBHOM 30HE M CHHYCaX JTUM(aTHIECKOro
y311a o0Hapy)keHa HX JIOKAJIH3alusl BHYTPU T€PMUHATHB-
HBIX IEHTPOB (puc. 3).

CD8* u CD4" numdounTsl B M3y4aeMbIX HAMH 00pa3-
ax oOHapyKEHBI B MAPAKOPTHKATBHON H HHTEPPOILIHKY-
JSIPHOW 30HaX TUM(ATHIECKUX Y3II0B.

BrisBrieHo HepaBHOMepHOe pacnpenenenre CD8" num-
(OLMTOB NIPU pa3HBIX MOJTHIIAX PAaKa MOJOYHOU Kele-
361 (puc. 4, 5). [lpu 3ToM HabmIOMAeTCs HE3HAYUTEIEHOE

Puc. 3. PernonapusIii tumdarndaeckuii yzen npu Her2" moxrume
paxa MoJIouHOH »kerne3sl. Pactipenenenne S100° kimetok
BHYTpH (oiinKyaoB. IMMYHOTHCTOXUMHUYECKask peaKius
k S100, x10

Fig. 3. Regional lymph node in Her2"* breast cancer. Distribution
of S1007 cells inside follicles. Immunohistochemical
staining for S100, x10

BO3pacTaHUe 3aHMMaeMO UMH IUIOUIaIM B CIenyIomen
nocnenoBarenbHoctu: Lum, Her2", Tr (18,6%, 19,8%,
20,1%). OgHaxo npu cpaBHEHUM HHTEHCUBHOCTH XapaKTe-
pa UX KCIIPEeCcCUH He 00HAPYKEHO JOCTOBEPHO 3HAYUMOK
Pa3HULBI MEXIY Pa3HBIMH MOATPYIIIAMH.

MsBecTHO, yTo CD8" T-KIIeTKH 00/1a1a10T LIMTOTOKCH-
4eCKUMHU (DYHKIMSIMH, B TOM YUCIIE ¢ KWUIEPHOH U Cy-
MPECCUBHOM akTUBHOCTHIO [12, 13]. T-kumnepsl okasbl-
BAaIOT MPSIMOE aHTHTCHOOYCIOBICHHOE IIUTONUTHIECKOE

Puc. 4. Pernonapuslii TuMaTHIECKUH y3€I IPH JIIOMUHATHHOM
TIOATHIIE paKa MOJIOYHOH xene3sl. Pacipenenenne CD8*
KJIETOK BOKPYT (DOJUIHKY/I0B. VIMMYyHOIHMCTOXMMHYECKAs
peaxuus k CDS§, x20

Fig. 4. Regional lymph node in luminal breast cancer.
Distribution of CD8" cells around the follicles.
Immunohistochemical staining for CD8, x20
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Puc. 5. PernonapHslit TuMGaTHIECKUHA y3€II IPH TPOITHOM
HETaTHBHOM HOJTHUIIC PaKa MOJIOYHOH JKeJIe3Hbl.
Pacnpenenenne CD8" kieTok B mapakopTHKAIBHON
30He TUM(paTHYECKOro y3i1a. IMMyHOrHcTOXMMUYECKas
peakuus k CDS, x20

Fig. 5. Regional lymph node in triple-negative breast cancer.
Distribution of CD8" cells in the paracortical zone of the
lymph node. Immunohistochemical staining for CD8, x20
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JleficTBHE Ha MOBPEXIEHHbIE KIETKH, a T-Cynpeccopsl
OTBETCTBEHHBI 33 TOJABICHUE aHTUTEI000pa30BaHUS
B-mum¢ponuramu [14]. Benuka pons CD8* mumdonmtos
B NPOTUBOOIIYX0JIEBOM UMMYyHHOM oTBeTe. Tak, CD8"
T-xusiep pacio3HaeT 4y epOIHbI aHTUTE€H B COCTaBe
HLA I Ha mOBEepXHOCTH OIyXOJIEBOM KJIETKU U aKTUBU3H-
pyeTcs 1moJ BO3ACUCTBUEM UHTEpIICHKHUHA-2, TTOCIIE YEero
OH pa3pylLIaeT 4y>KEPOAHYIO OIYXOJIEBYIO KJIETKY IIyTeM
MPOAYKUUH NTep(HOPHUHOB, IPAH3UMOB MIIM MHAYKIUH aIloll-
to3a uepe3 Fas-nmuranner [15].

[Tpu uzyuenuun ocobenHocreii pacnpenenenus CD4*
TUM(OLIUTOB HAMH BBIBICHA YKCIIPECCHS ATOTO MapKepa
B IIAPAKOPTUKAIBHON U MHTEP(OIUIHKYIAPHOH 30HAX, a
TaKkKe B HEOOJIBIIIOM KOJIMYESCTBE B MOAKAIICYIEHBIX CH-
Hycax U B MO3TOBBIX Tskax. CD4" T-xenneps! ynpasisioT
MIPOTUBOOITYXOJIEBBIM UIMMYHHBIM OTBETOM, BIIUSS Ha paz-
HBI€ ATAIlbl €r0 Pa3BUTHUS IyTEM MPOLYKIUH LIMTOKUHOB.

[Mpu onenke sxcnpeccru CD4* T-mumdonutos oOHapy-
JKeHa BBIPaKEHHAs pa3HHLIA B CTETICHH UX pacIipeeeHHs
IIPY Pa3HbIX MOATUIIAX PaKka MOJIOYHOH skene3bl. [Inomans,
3anuMaemast CD4* T-nmumdonuramu B mapakopTHKAIBHOM
30He MTMM(ATHIECKUX Y3JI0B, Bo3pacTaeT B psiay Lum, Tr,
Her2* —25,9%, 30,4%, 33,9% (puc. 6, 7).

Jlumbarudeckre y37bl, OTHOCAIIHECS K epudepude-
CKUM OpraHaM UMMYHHOM CHCTEMBI, UTPAOT BAXKHYIO POJIb
B CJIO)KHOM B3aMMOJCHUCTBUU MEXKIY OIyXOJbIO U Opra-
HU3MOM. J{oKa3aHO BIIMSHUE COCTOSHUS PETMOHAPHBIX K
OITyXOJH TUM(pATHYECKHUX Y3JIOB HA TIPOTHO3 3a00JICBAHUS,
B YAaCTHOCTH Ha CPOK 5-JIeTHEH BEDKMBAEMOCTHU IIPU PakKe
MoJouHOM xene3sl [ 16]. K Tomy ke Bce 0CHOBHBIE METOIIBI
JIEUCHHUA B HACTOsILEE BPEeMs ONPEIENSIIOTCS HaTuueM
UM OTCYTCTBHEM METAacTa30B, UX YHCIIOM, pa3MepaMu
B PErMOHAPHBIX K OIyXonu TuMpaTudeckux ysnax [17].

Ha panHHX cTaausx OIyXOJEBOTO POCTa MPOUCXOIUT
MaHU(ecTalus KIETOUYHBIX U TYMOPAIbHBIX UMMYHHBIX
peakIuii, a Taxke MakpodaraabHOU cucTeMbl. OTMeuaeTcs
TUTEPIUIAa3Hsl MapakoOPTUKAIbHONW 30HBI C YBEIMUYEHUEM
KonuvecTBa U aktuBHOCTHU T-Kkietok [ 18]. Bospacraer mpo-
nmudepaTuBHas aKTUBHOCTH KJIETOK. B Gonpiiom kouue-
cTBe 0OHapykuBaercs 6enok S100, BIBIAIOIUI UHTEP-
JTUTUTUPYIOLIHE JEHAPUTHBIE KIIETKH, TIepepadaThiBatoIie
antured s T-mumdonnTos [19]. Yeunusaercs penupky-
JSAUUS KJIETOYHBIX 3JIEMEHTOB Yepe3 MMOCTKAMUIUIAPHBIE
BeHYJIbL. [ 'yMopanibHble IMMYHHBIE PEaKIMU MPOSBIISIOTCS
B BUJIE TUIEPIUIa3uu (POJTUKYIOB C MOSABICHUEM KPYTI-
HBIX LIEHTPOB Pa3MHOXKEHUS U MJIa3MaTU3allul KOPKOBOTO
IUIAaTO ¢ MSIKOTHBIMH Tskamu [20]. daronurapHas cucte-
Ma aKTHUBHPYETCS 3a c4eT (PUKCUPOBAHHBIX U CBOOOIHBIX
Makpogaros [18]. Ha Gonee mo3aHUX CTaAUAX OIyXoJe-
BOTO Pa3BUTHUS PEaKTUBHBIE MPOLIECCHl HApaBieHbl Ha
nepepacnpeneacHie MMMYHOKOMIIETEHTHBIX KJIETOK CO
CIABUTOM UMMYHHBIX peaklui B CTOpOHY B-kierouHoro
TYMOPaJIbHOTO UMMYHHTETA U MHAKTUBALIMH T-KJI€TOUHOTO
UMMyHUTEeTa. M3BECTHO, YTO OJIAronpHUATHBIA MPOTHO3
accouuupyercs ¢ HanuuueM T-KIeTOYHOH mapakopTu-
KaJbHON peakiuy, a HeOIaronpHusITHEIM KOppenupyeT ¢
npeobiagaHieM (QOJUTUKYIIOB ¢ PEAKTUBHBIMH IIEHTPaMHU
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1 B-KI1eTok, 4TO B KOHEYHOM CYETE CIOCOOCTBYET MeTa-
CTa3UpPOBAHMIO ONYXOJHU M JalbHEHNIIEH TeHepanu3auu
mporecca [21].

Hammm nccnenoBanus nokasaiiu, 4To HET CYILIECTBEHHOU
pasHuibl B cTeneHu pacnpenenenus CD8" mumbonnTos
B [TAPAKOPTHUKAIBEHOMN 30HE PErHOHAPHBIX JTUM(PATHIECKIX

Puc. 6. PernonapHsIii muMaTHIecKui y3el Ipu TPOHHOM
HEraTUBHOM TIOATHIIC paKa MOJIOYHOM JKeIe3bl.
Heonnoponnoe pacnpenenenne CD4* knetox
B UHTEeP(OJLTUKYIAPHOM 30HE TUM(PATHISCKOTO
y3i1a ¥ B 30HE MAaHTHHU CBETJIOrO LIEHTpA.
HNmmyHorucroxumudeckas peakius k CD4, x20

Fig. 6. Regional lymph node in triple-negative breast cancer.
Uneven distribution of CD4" cells in the interfollicular
zone of the lymph node and the mantle zone
of the germinal center. Immunohistochemical staining
for CD4, x20
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Puc. 7. Pernonapusiii tumbarndeckuii y3en npu Her2" moarume
paka MOJIOYHOH ele3bl. BeipakeHHOEe MEeMOpaHHOE
okpamuBanue CD4" ki1eTok B IapakopTUKAIBHON 30HE
mMbarrdeckoro y3na. VIMMyHOTHCTOXHMHYECKast
peakmus k CD4, x20

Fig. 7. Regional lymph node in Her2* subtype breast cancer.

Well-pronounced membrane staining of CD4*

cells in the paracortical zone of the lymph node.

Immunohistochemical staining for CD4, x20
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y3JI0B paKa MOJIOYHOMH XeJe3bl P Pa3HbIX OHonoruye-
CKUX NOATHUIIAX. BepoaTHO, Ha paHHUX CPOKax OIyXoJe-
BOT'O pOCTa, KOTOpPBIE MbI U3yYally, ellle He HaOmonaercs
3HAYUMBIX Pa3IUYUi MIMMYHHOH PEaKTUBHOCTH CO CTOPO-
Hbl T-KUIIEpOB.

B oanom u3 uccnenosanuii [22] G110 3aMEYEHO, YTO
konmmyectBo CD4" u CD8" KiIeTok B HEMOPaKeHHBIX pe-
THOHAPHBIX JIUM(PATUIECKHUX y3IaX MPH paKke MOJIOYHOU
JKeJle3bl YMEHbIIAaeTCs [0 CPaBHEHUIO CO 310pOBOM IpyI-
noil. HezaBucuMo OT HaIW4us METAcTa30B MOMYJISLUs
CD4" k1eTOK U JEeHAPUTHBIX KJIETOK B MOAMBIIIEYHBIX
TuM(}ATHIECKUX y3J1aX, HE OTHOCSIIUXCS K CTOPOXKEBEIM,
KOppesupoBaja ¢ 6e3peluIiBHON BEKUBAEMOCTBIO.

B uccrnenoBanusx in vitro nokazaHo, 4TO HOIMYJISLIHS
HaTypaJbHBIX peryiaropubix T-kinerok (CD4*, CD25%), ak-
TUBU3UPOBAHHAs AHTUTE€HOM, CITIOCOOHA MOAABIIATE IPOTHU-
BOOIYXOJIEBbIi 0TBET [23]. MULLIEHAMU AJIs CYyNPECCUBHON
aktuBHOCTH BhIcTynatoT CD4*, CD25-, CD8 knerku, NK,
B-kneTku, JEHAPUTHBIE KJIETKH U MOHOILIMTBI.

ITonmyyeHHbIE HAMU JaHHBIE O CTENIEHH paclpeesIeHUs
CD4" xj1eTOK B CTOPOXKEBBIX TUM(ATHICCKHUX y3IaxX MpU
Pa3HBIX MOATUIAX PaKa MOJIOYHOMH jkene3bl YaCTUYHO CO-
OTHOCATCS C UMEIOIIUMUCS KIMHUYECKUMHU JaHHBIMU O
XapakTepe TeUeHHs ITUX Pa3IUUHBIX MOJIEKYISPHBIX BUIOB
paka. Tak, HaumeHbIee koauuectBo CD4" numdounToB
ObLIO OOHAPYKEHO B JIIOMUHAIBHOM MOJITHIIE paka, KOTO-
PBI, KaK U3BECTHO, 00J1agaeT Hanboee OIaronpUsATHBIM
KIIMHUYECKUM TeueHueM [6], Toraa kak yBenuuenue CD4*
KJIETOK Obl10 oTMeueHo B Her2" nmoarumne, koTopomy mnpu-
CYIIM arpeCCUBHBIA POCT M BBICOKAasi CKOPOCTh MeTacTa-
3upoBaHus [24].

HzBectHo, uro MKAT k 6enky S100 mo3Boiser 06-
HApY)XHUTh B NapaKOPTUKAIHHOU 30HE JTUM(pATHIECKHX
y3J10B UHTEPAUTUTHPYIOLIUE IEHAPUTHBIE KIETKH, OMpe-
Jlenstonie cTuMyIsnuio T-kinerounoro oteeta [25]. Tlo-
BUIMMOMY, TPOMHOMY HETaTUBHOMY PaKy MpUCYILIa camast
BBIpaKEHHAs! aKTUBALM KIETOYHOIO UMMYHHOTO OTBETa
[0 CPAaBHEHHIO C APYTUMH NOATUIIAMH paka. TeMm He Me-
Hee KOpPEJsIui MeXy CTeIeHbio pacnpeneneaus S100°
u CD8" kieTkaMu HaMu He 3aMEUEHO.

‘YcranosieHo, yro B noxrune Her2" momMmumo kiaccuye-
CKOTI'0 pacrpe/esieHHs MHTEPAUTUTUPYIOLINX JSHPUTHBIX
KJIETOK B MapakopTUKaJIbHON 30HE U CHHYycaX JuM(aTh-
YECKOro y3/1a 0OHapy)keHa MX JIOKaJIM3alusi BHyTpH rep-
MUHAaTHUBHBIX LIEHTPOB. B nuTeparype ectb naHHBIE, YTO
S100 skcnpeccupyroT He TOJBKO UHTEPAUTUTUPYIOLINE
JEHIPUTHBIE KJIETKHU, pacloyiaralonuecs B napakopTH-
KaJIbHOH 30HE, HO M aKTUBUPOBAaHHBIE (hOJLTUKYISIPHBIE
JEHIPUTHBIE KJIETKHU [26]. BoIsiBIeHHBIH HaMU (DaKT aKTH-
BalMU (QOJUTUKYISPHBIX IEHIPUTHBIX KJIETOK IIPU MeTacTa-
3€ paka MOJIOYHOM xemne3bl Her2' nmpencrapisier Hay4YHbINA
Y IIPAaKTUYECKUNA HHTEpEC.

3akmroueHne

IIpoBeneHHOE HCCeA0BAHKE MMOKA3aI0, YTO HA paH-
HEW CTaJ vy paka MOJIOYHOM >KeJie3bl HE BBISBICHO J0-
CTOBEPHBIX PA3UYMH B PEAKIIUH PA3TUYHBIX CYOIOMyIisi-
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ui T-mumgoruToB. B To e BpeMs HAaMU YCTaHOBJICHO
JOCTOBEPHOE YBEIUUYCHHE KOJNYECTBA BHYTPH(OIIIH-
KynapHbeIX S100" KJI€TOK, 4TO yKa3bIBaeT Ha aKTHUBALIUIO
JEHIIPUTHBIX KJIETOK IPU TPOWHOM HEraTUBHOM pake.
OT0, BO3MOXHO, 00yCIIOBIEHO O0Jiee BhIpaXXeHHON yTpa-
TOM MOJIEKYJI INIABHOTO KOMILIEKCAa THCTOCOBMECTUMOCTH
HLA B TpoiiHOM HeraTHBHOM pake 1o CPaBHEHUIO C JpY-
TUMU TOATUIIAMHU.
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KHI/IHI/IKO-MOP(I)O}IOI‘I/I‘ICCKI/IC 0COOEHHOCTHU BOCIIQ/IMTCIbHDIX,
NpEeApPAKOBbIX U PAKOBbIX nopa>KeH1/n7[ yporTennsa

B.B. Ileunuxosa®’, AM. ITuuxauee®’, 1.M. Muxaneea’’

! ®I'BHY HayuHo-1ccienoBarenbekuiit HHCTUTYT MOpdoJIoruu yesioBeka nMeHu akagemuka A.I1. AsusiHa, Mocksa, Poccust
2 TBY3 T'opoxckast kiuaudeckast 6onpHuna Ne 31 Jlenapramenra 3apaBooxpaHeHus ropoaa Mockssl, Mocksa, Poccust
3 MeIMUMHCKHIA HayuHO-00pa3oBaTebHbIA HEHTP MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEpcHTeTa nuMenu M.B. JlomonocoBa, Mocksa,

Poccus

Pe3tome. Bgeoenue. Pak moueBoro my3eipst (PMI]) siBiseTcs 3HauMMOit ipo0iieMoit 3paBOOXpaHEHHS 13-3a
TEHJICHIINH K PeIUANBaM, IPOTPECCUPOBAHHIO X METACTA3NPOBAHUIO, UTO TpeOyeT OOIBIINX rOCYapCTBEH-
HBIX 3aTpar. V3yueHne npeapakoBbIX MOPAKEHUH YPOTEIHS CIIOCOOCTBYET OoJiee paHHEMY BBISIBIICHHIO 3200-
JIeBaHMS 1 B JaJbHEHIIIEM OKa3bIBAET BIMSHNE HA TAKTHKY JiedeHust. OIHaKO CPei SKCIIEPTOB CYIIECTBYIOT
OoIbIIMEe PA3HOIIACKSI B MHTEPIPETAIMH IAaTOJIOTHYECKHX ITPOLECCOB YPOTENHS, TOITOMY LIENIbIO HAIIIETO
HCCIIEJIOBaHMUS CTalla OLEHKA KIIMHUKO-MOP(OIOTHIECKUX 0COOCHHOCTEN BOCIAMTENBHBIX, IPEIPAKOBBIX
1 PaKOBBIX IIOPAKCHUH yPOTEIHSL.

Mamepuanst u memoosi. B uccnenopanue 0putH BKTFOYCHBI 120 manueHToB (77 My>XYUH U 43 JKSHIIUHBI) C
BOCTIAINTENBHBIMH, IPEJPAKOBBIMH M PAKOBBIMHU MOPAXEHUSIMU ypoTenus. [lanuenTs! ObUTH pasaesieHsl Ha
YeThIpe NOATPYNIIEL: B nepByto noarpymrty (I) Bomum 11 nanueHToB ¢ peakTUBHOM aTHIHER ypoTenus, BO
Bropyto noarpymy (II) — 24 marnueHTa ¢ ypoTenuanbHON quciuia3ueid, B Tpetbo moarpymmy (II1) — 51 ma-
IUEHT C MBIIeYHO-HenHBa3uBHEIM PMIT (MHUPMII) u B werBeptyro moarpynmy (IV) — 34 manuenra c
MbImedHO-nHBa3uBHBIM PMIT (M PMII). KimHIdeckn OieHUBAIICH ITOJT, BO3PACT, pa3Mep U JIOKATH3aIHs
MOPaXEHUH, X OIMHOYHOCTb M MHOXXECTBEHHOCTb, @ TAKXKE HAJIMYHE KpoBHU B Moue. [laromopdonornuecku
qurs 111 u IV monrpymm ucenenoBasicst ypoBeHb HHBA3UH 3II0KaYeCTBEHHON OITyXOJHU U CTENeHH ee nudde-
peHupoBkH. [Ipu cratucTHuecKoil 00pabdoTKe AaHHBIX McIoIb30Baack nporpamma IBM SPSS Statistics
(Bepcust 23) mist Windows.

Peszynomamut. B xone ncciuenoBaHus BEISABIECHO, YTO OIyXOJIEBbIE TOPAKEHHS BCTPEYAIOTCS Y MY KUMH Yallle,
YeM y JKeHIIMH. Pa3mep ypoTenraabHON AUCIIa3uH Y KEHIIUH JOCTOBEpHO OoJbiIe, 4eM y MyxunH (U=26;
p=0,019). B Il noarpynme (MHWPMII) ¢ yBenmueHreM BO3pacTa MHOKECTBEHHBIE TIOPAKEHHS BCTPEYAITUCH
yame (U=155,5; p=0,048). B IV nonrpynne (MUPMII) y nanueHToB 60I1€€ MOJIOZOTO BO3PACTa OTMEUECHBI
MeHee uddepeHIpoBaHHbIE OITyXOIH.

3axniouenue. JlaHHBIE HCCIIEOBAHMS IIPOJEMOHCTPUPOBAIHN KIMHUKO-MOpP(]OoIornieckne 0CoOEHHOCTH
MIAIMEHTOB C BOCTIAJIMTEIBHBIMH, IIPEAPAKOBEIMU M PAKOBBIMH MOPAXEHMSIMH MOYEBOTO ITy3BIpS.

KuroueBble cjIoBa: pak MOYEBOTO ITy3BIPs, MBIIIIEYHO-HEMHBA3UBHBIN PaK MOYEBOTO ITy3bIPs, MBIIICYHO-
WHBa3UBHBIN pak MOYEBOTO Iy3bIps, YPOTEIHaIbHAS AUCIUIA3HS, peaKTHBHAS aTUIIH, OHKOJIOTHSL, TIATOJIO-
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Abstract. Introduction. Bladder cancer (BC) is a significant public health problem due to its high likelihood
of relapse and local or metastatic progression, which requires big government funding. The study of the
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urothelial precancerous lesions contributes to the earlier disease detection and influences the management
strategy. However, experts argue on how to interpret pathological processes of the urothelium, therefore,
the purpose of our study was to evaluate clinical and morphological features of inflammatory, precancerous,
and cancerous lesions of the urothelium.

Materials and methods. The study included 120 patients (77 men and 43 women) with inflammatory, pre-
cancerous, and cancerous lesions of the urothelium. The patients were divided into 4 subgroups: subgroup I
included 11 patients with reactive atypia of the urothelium; subgroup II involved 24 patients with urothelial
dysplasia; subgroup III consisted of 51 patients with non—muscle-invasive BC (NMIBC); and subgroup
IV included 34 patients with muscle-invasive BC (MIBC). We assessed clinically gender, age, size, lesion
location, singleness and multiplicity of lesions, and the presence of blood in the urine. We also performed
pathological assessment for subgroups Il and IV: we studied the level of tumor invasion and the tumor grade.
For statistical processing of the data, we used IBM SPSS Statistics (version 23) for Windows.

Results. The study revealed tumor lesions to be more common in men than in women. The size of urothelial
dysplasia in women was significantly greater than in men (U=26; p=0.019). In subgroup III (NMIBC), mul-
tiple lesions were more common with increasing age (U=155.5; p=0.048). In subgroup IV (MIBC), younger
patients were found to have less differentiated tumors.

Conclusion. This study demonstrated the clinical and morphological features of patients with inflammatory,
precancerous, and cancerous lesions of the bladder.

Keywords: bladder cancer, muscle non-invasive bladder cancer, muscle invasive bladder cancer, urothelial
dysplasia, reactive atypia, oncology, pathology
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BBenenue

B ycnoBusix pa3BuUTHS COBPEMEHHOW IMUBUIIM3AIUU C
KaXXJIBIM TOJIOM BO3PAacTaeT JOJII PaclpOCTPAHEHHOCTH
OHKOJIOTHYECKHUX 3a00sieBanmii B 001el momysauu. Pak
MoueBoro ny3bips (PMII) sBisercs 3Hauumoit mpobiie-
MOH 37paBOOXpaHEHMUs, B CTPYKType 3a00I1eBaeMOCTH
3JI0Ka4e€CTBEHHBIMU HOBOOOpa3oBaHusiMu B Poccun PMIT
3aHUMAET 9-¢ MecTo y My»4uH 1 16-¢ y >xeHmuH [1]. Cpen-
HUH BO3pacT OOJBHBIX 000Ero I0JIa ¢ BIIEPBBIC YCTAHOB-
JISHHBIM JINaTrHO30M «pakK MOYEBOTO ITy3kIps» B Poccuu 1o
cocrosHuto Ha 2019 rox cocramsin 65,7 rona (y MyX4uH —
66,9 rona, y xennuH — 69,5 rona). B nepuox ¢ 2009 no
2019 ron Habmroanack sBHasi TEHACHIIMS K POCTY TTOKa3a-
teneit 3a0oneBaemoctu PMIT, 4To COOTBETCTBYET 001IIEMY
MOJIOKUTEIIBHOMY MPUPOCTY 3a JAECATHIICTHE B pa3Mepe
30,8% [1].

CambIM 4acThIM THCTOJOTHYEeCKUM TurioM PMIT siB-
JIIeTCS ypoTeNnuanbHas KaplmHoMa — e¢ 00HAPYKUBAIOT
B 90% cnyuaes kak B CIIIA, tak u B Poccuu [2]. ITo cBoeid
CTPYKTYpe ypoTenuii (paHee B TUTEpAType UCIOJIb30Ba-
JIOCh TOHSATHE «IIEPEXOIHBIN MUTEINN») MPECTABICH
CTIEIUATN3UPOBAHHBIMH KJIETKAMU, BBICTHJIAIONUMU MO-
YEeBBIBOJIAIIUE MIYTH, U, B OTJIMYUE OT OOBIYHOTO IITUTEIHSI,
OHU MOTYT CX)KUMAThCS U pacTsruBarhbes. [1mockoknerou-
HBIN pak ¥ aJeHOKapIMHOMa MOYEBOTO Iy3bIps — Oonee
peAKue 3JI0KaueCTBEHHBIE HOBOOOPA30BaHUs TaHHOM J10-
KaJIU3alluU, paclipoCTPaHEHHOCTh KOTOPBIX HE MIPEBbIIIa-
et 2-5% [3], moaToMy B HacTodllee BpeMs UCCIIeIOBaHHUE
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YpOTEeIMaJbHOTO paka MpeACTaBiIsIeTcs Ooee akTyalbHOM
Y IPUOPUTETHON MEIUITUHCKOM MPOoOIeMOi.

HNHTeHCUBHOE pa3BUTHE HOBBIX TEXHOJOTHH U MOA-
x0/10B K nuarHoctuke PMII mo3BossieT B OONMBIIMHCTBE
Clly4aeB BBIABUTH 3a00JieBaHME HAa PAHHUX CTaJUAX.
ITo maHHBIM MHOTOYHCIIEHHBIX aBTOPOB, TIIyOMHA MHBa-
3UU — KPUTUYECKH BaXKHBII MPOTHOCTHUECKUH (HaKTOP
BBDKMBAEMOCTH MAllMEHTOB C YPOTEIHAIbHON KapIIUHO-
Moii [4-6].

Ha MOMeHT mocTaHOBKH AWarHo3a y OONbIIMHCTBA Ma-
1ueHToB (70—75%) BBISIBIISIOT MBIIICUHO-HEUHBA3UBHBIH
PMIT (MHUWPMII) [7]. B nannyto kateropuio BKIIOYa-
I0TCSA TIOPaXEeHHs ypoTenus 0e3 HHBa3UU B MBIIICYHBIN
cioi moueBoro my3bipst (MII), Takue kak manusispHas
HEWHBa3WBHas KaplUHUHOMA (COOTBETCTBYIOIIAS CTaaus
TNM — Ta); «mnockas» KaplHHOMA in Situ, OTpaHUYCH-
Hast ciau3ucToil obonouxoi (Tis); kapruHOMa ¢ HHBa3HEH
B MOJARIIUTENNATILHYIO COeAMHUTENbHYI0 TKaHb (T1) [8].
Cpenn MHUPMII okomno 70% nopakeHuid UMeeT CTaIui0
pTa, 20% — pT1 u ocraBmmecs 10% — Tis [9]. Mblteu-
Ho-uHBa3uBHBIH PMIT (MUPMII) BcTpeuaercs y 20-25%
nanueHTos [7], npu atom kareropus T Bapbupyet ot T2a
10 T4b B 3aBUCHUMOCTH OT CTEIIEHW UHBA3UU B MBIIIEY-
HBIN cioi. VIHBa3usI MOXKeET OBITh OTpaHMUYCHA CTCHKOM
MOYEBOTO ITy3bIPs UM BBIXOIUTH 32 €€ Mpeeibl, B YaCTH
CJIy4yaeB C MPOpacTaHUEM B coceliHue opraHbl. Kak Mbl-
[IeYHO-HEMHBA3UBHBIN, Tak U MHBa3uBHBIM PMII nmeet
pa3HbIe BapUaHTHI POTHO3a U JICYCHUSL.
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Y mauueHTOB ¢ MBIIIEYHO-HEMHBA3UBHBIM THUIIOM 3a-
6onesanus (Ta, T1, Tis) ormeuarorcs 0OJbIIas BRKUBA-
€MOCTbh M MEHbIIas JIETAIbHOCTh, YEM y MallUeHTOB CO
craaueit onyxonu T2-T4 [10, 11].

IIpu sToM crout ormMeTutTh, uyT0 MHUPMII sBnsieTcs
LIIMPOKHUM Pa3HOPOAHBIM 3JI0Ka4e€CTBEHHBIM HOBOOOPa30-
BaHUEM, IPEACTABICHHBIM MAaIUISIPHBIMHU, «IUIOCKUMI»
Y paHHEMHBA3UBHBIMH NOPaKEHUSAMH. B 3aBUCHMOCTH OT
XapaKTePUCTUK OIyXOJIH BEPOSITHOCTb PELUANBA JUIS JIFO-
00ro KOHKPETHOTO MaIeHTa MOXKET COCTaBIATh OT 15%
1o 70% cmycta 1 rof mocie npoBeeHHOro JeueHus [12],
YTO CUUTAETCS IIaBHOM MpoOIeMOil y MAlMeHTOB C JaH-
HO#t opmoit PMII. Tlpu 3TOM OONBIIMHCTBO HEMHBA3HB-
HBIX OIyXOJieli UMEeeT JOBOJBHO HU3KYIO BEPOSTHOCTD
(10-20%) mporpeccupoBanus [ 12—14]. THBa3suBHBIN TUTT
obnanaeT Goyiee BHICOKON 4acTOTONH METAaCTaTUUYECKOTO
pacmpocTpaHeHusl U HYXKIaeTcs B paJuKalbHOU popme
neyenus [15], mpu 3TOM S-7€THSS BBDKHBaEMOCTh NallieH-
TOB 06€3 METAcTa30B COCTABIIET 0K0sI0 60% U CHUXaeTcs
1o 10% B ciryuae paHHeii AuccemuHanuu [16].

Bricokas TeHAEHIMS K peLUIUBaM, IPOrpeccupoBa-
HUIO UiU MeTacTtazupoBaHuio PMII TpeOyeT 3HaunTENb-
HBIX 3aTpar AJIsl CHCTeMBI 31paBooxpanenus [14]. Oqgaum
U3 pelIeHnuii TaHHO# MpoOIeMbl IPEACTaBIsAETCA CABUT
KITMHUYECKOH NTapaIuTMBbI C JISYEHUS Ha IPEyNPEKICHIE
PMII, a uMeHHO NOUCK (haKyIbTATUBHBIX U OOJUTaTHBIX
MIPEAPAKOBBIX MOPAKEHUH ypoTeaus. AleKBaTHas K CBOEB-
pEMEHHas AUarHOCTHUKA TOPaKEHHUH ypoTenus (B TOM YHC-
Jie TIPEeIPaKOBBIX) MOXKET CHU3HUTh 3aTpPaThl, a TAKKE I10-
Ka3zarenu 3a00JIeBaeMOCTH U CMepTHOCTH [17].

YporenuanabHas AUCIUIa3Hs (IUIOCKas» ypoTeanalb-
Has HEeoIUIa3us HU3KOW CTENEeHU 3JI0KaYE€CTBEHHOCTH)
npeauectsyeT PMII u cBsi3aHa ¢ MOBBIIIEHHBIM PHCKOM
mporpeccupoBaHus U peuujausa 3abonesanus [5]. Co-
XpaHeHue TUCIUIa3HH TOCIIe JIEUeHUsl YKa3bIBaeT Ha €ro
Hed(pEKTUBHOCTH U B JaNbHEHUIIEM MOXKET MPUBECTH K
panuKanbHOM HUCTIKTOMHUU. [10 TaHHBIM TUTEPATYPHL, CY-
LIECTBYET CBA3b Auciuiazud 1 MUPMII: cuutaercs, uto
CTPYKTYpHbIEC U (DYHKIIMOHAIbHBIE 1e(EKThI B Oenke p53
u/unu petuHobaactomel (RB) criocobeTBytoT Tpancdop-
MaliH JUCTIIIACTUYECKUX MpolieccoB B pak [18, 19].

Jucruiasust 4acTto ymyckaeTcsl U3 BHUMaHUS MaToJo-
roaHaToOMaMu, a MHOT/Ia OMUOOYHO JUAarHOCTUPYETCS
KaK peakTUBHas aTUIIMs WU KapLUHOMA in sifu. B uactu
CIIy4aeB SKCIEPTHI UCTIONB3YIOT TAKXKe MOHATHE «aTHITHS
ypoTenus HesicHoro 3HadeHus» [20]. Mopdonorunuecku
MIPY JUCTUTa3UN IPOUCXOAAT MOTEPS «IEPIIEHANKYISIPHOTO
CTPOEHUS» YpOTeNnusi, MUHUMAaJIbHbIe U3MEHEHUS B BUJIC
YBEJIWYCHUS UM HEpEeTYIspHOCTH sinep. Hanpotus, kie-
TOYHAS TOJIIPHOCTH COXPaHAETCs IPU PEaKTUBHOMN aTUIIHH,
1 00BIYHO HAOMIONAIOTCS MPU3HAKH OCTPOTO/XPOHUIECKOTO
BOCTIAJICHUS B ypOTeInH (HA YTO B aHAMHE3€ MOTYT yKa-
3BIBATh TPAaBMbI, UHPEKIIMU, KAMHH UM BHYTPUITY3bIpPHBIC
MaHUITYJSIIH ), HO HE TOMUMOP(HU3M UM HETPaBUIIbHBIN
narTepH xpomarusa [17].

CnenoBatenbHo, nuddepeHuaibHas JuarHocTUKa
JIUCTIIIA3UU ¥ PEAKTHBHOUN aTUIHH OYSHb BayKHA MTPH BOC-
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MAJIMTEILHBIX IIPOLIECCAX YPOTENHS HIIN IIPUA PEAKTUBHBIX
COCTOSIHUSIX TIOCTIe TIPOBEACHHOTO JieueHus [17].

Takum 00pa3oM, yUUTHIBAs pa3HOINIACHS B MHTEPIIPETa-
LMY TTIATOJIOTMUECKUX MPOLIECCOB YPOTEIHSL, IIENBI0 HAIIETO
WCCIICZIOBAHUS CTAJIa OLIEHKA KIIMHUKO-MOP(OITOTHUECKUX
0COOCHHOCTEH BOCTIANUTENBHBIX, IPEAPAKOBBIX U PAKOBBIX
MOpaKEHUH ypOTENHs.

Marepuanbl 1 METONBI

B uccnenosanue ObliM BKIIOUYEHE 120 manmeHTOB
(77 My*4uH U 43 >KEHILKHBI) C BOCMIAJIUTEIbHBIMHU, IPE-
PaKoOBBIMH 1 PaKOBBIMHU IIOPAXEHUSIMH YPOTENHs B BO3pac-
te oT 39 ner 10 91 roxa (Mmeguana = 69).

[TanmeHTH! OBLTH pa3feseHbl Ha YeThIpe MOATPYIIIbL.
B nepsyto noarpynny (I) Bouuin 11 mauueHtoB ¢ peak-
TUBHOUW aTUNHUEl yporenusi, BO BTopyro noarpymmy (I1) —
24 mauueHTa ¢ ypoTeluaabHON JUCIUIa3nei, B TPEThIO MO~
rpynny (III) — 51 maunent ¢ MHUPMII u B yeTBepTy1o
noarpynny (IV) — 34 nauuenra c MUPMIL

Bcem nanuenTaM Oblila BBITIOJIHEHA TPaHCypeTalb-
Has pesekuus (TYP) MmoueBoro my3sipsi ¢ mocieayromen
XuMHoTepanued MUToMuIuHOM C M IaToJIoroaHaTOMHU-
YEeCKHUM HCCIeIOBaHUEM OMOIICUPOBAHHBIX (ParMeHTOB
0 CTaHAapTHOHM MeTonuke. KinHu4ecku olueHUBaIu M0,
BO3pACT, pa3Mep M JIOKAITH3ALUIO0 MOPAKEHUH, X OH-
HOYHOCTh U MHOXKECTBEHHOCTb, a TaK)Ke HaJHMUUE KPOBH
B Moye. Mi3mMepeHune TMHeHHOTo pa3Mepa MOpaskeHus B CaH-
THUMETpPaXxX BBINOJIHAIOCH SHAOCKONMYECKHU B Xone TYP.
[Tpu cOope naHHBIX AJIs1 MHOKECTBEHHBIX MTOPaXKEHUH UC-
TI0JIb30BAJICA JIMHEHHBIN pa3zMep HAUOOIBILErO MOPAXKEHUSL.

[Monyuennsiit matepuan ¢puxcupoBaiu B 10% HeHT-
paibHOM 3a0ydepeHHOM pacTBOpe hopMaIrHA U MOCIHE
TUCTOJIOTUYECKOM MPOBOAKU B aBTOMATHUYE€CKOM THUCTO-
nponeccope Leica ASP 300 (Leica Microsystems, ['epma-
HUs) 3anuBaiy B napaduH Ha cranuuu Leica EG 1150
(Leica Microsystems, I'epmanusi). ['uctonornueckue cpesbl
TOJIIMHON 4 MKM OKpaIllMBaJId FeMaTOKCUIIMHOM U 303U~
HOM B aBToMatuyeckor cranuuu Leica ST 5010 (Leica
Microsystems, I'epmanus). MUKpOCKOIIMYECKOE UCCIIE-
JIOBaHHME OCYILECTBISUIM Ha TPUOKYISIPHOM MHKPOCKOTIIE
Leica DMLB (Leica Microsystems, I'epmanusi, okymsipsl
%10) ¢ ucnonp3oBanueM 1udpposoii kamepsl Leica DFC
420 (I'epmanus). B moxydeHHBIX MUKpOIIpenaparax mpo-
BOJIWJIH TATOMOP(HOJIOTNIECKYO OLEHKY NOPAaXEHUH, 1Is
III u IV noarpyni MUKpPOCKOIIMYECKU UCCIIEN0BAIIN yPO-
BEHb MHBa3UU omyxoiu (mo kinaccudukanuu TNM §-ro
u3ganus: Ta — HEMHBA3UBHAs NANWIISIPHAs KapITHOMA;
T1 — ommyxoib ¢ pacIpoCTpaHEHUEM B IOABUTEIUAIBLHYIO
COEIMHUTENBHYIO TKaHb; 12 — OIyX0JIb C NHBAa3UEN MBbI-
IIEYHOTO CJI0s1 MOueBOro Imy3bips). Takxke B III u IV nmox-
rpyMIax MUKPOCKOIMYIECKH IPOU3BOANIIH OLICHKY CTCTICHU
nudhepeHIpoBKY omyxoieil o knaccugukamnuu BO3
1973 roga (G1 — BbIcOKast cTeneHb AupQepeHITUPOBKU
OITyX0JY (HU3Kasi CTETIeHb 371I0KaueCTBEHHOCTH); G2 — yme-
peHHast creneHs auddepeHupoBky omyxonu; G3 — HU3-
koan¢hepeHINpPOBAHHAS OITYyXO0JIb) U MO KIacCu(uKamu
BO3 2016 roga (low-grade mopaxeHus: — BICOKOTU(de-
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PEHIMPOBAHHBIE OITYyXOIH, HU3KOM CTENEHU 3710Ka4eCTBEH-
Hoctu; high-grade mopaxenus — Hu3kogUPPepeHITHPO-
BaHHBIE OITYyXOJH, BBICOKOH CTEIEHU 3/10KaU€CTBEHHOCTN).

o knaccuduxamuu BO3 1973 roga MUKpOCKOIHIECKU
onyxonu G1 xapakTepusyroTcs OTCYTCTBUEM BBIPAXKEH-
HOTO mosiuMopdusMa (siapa yHu()OpMHBIE, BHITIHYTHIE,
HOJSIPHOCTh KJIETOK COXPAHEHA) U MHTO30B; OMyXOIU
G2 — yMepeHHO BBIPAXXEHHBIMU U3MEHEHUSMHU MOJISP-
HOCTHU KJIETOK, YBEIHUEHUEM Pa3MepoB U (GOPMBI sep;
creneHb G3 oTInyaeTcs BBIPAXKEHHOH Ae30praHuzanueit
APXUTEKTOHHUKH KJIETOK, 3HAYUTEIbHON AepHON aTUIHen
U IOUMOP(hU3MOM, B OITyXOJIH TaKXKe HaOmogaeTcst 00m1b-
110€ KOJIMUECTBO MUTO30B.

B onyxonsax low-grade (mo xnaccudpuxanuun BO3
2016 roga) NpUCYTCTBYET MUHUMAJIbHAS KIIETOUHAS J1€30D-
TaHU3aLMs, TOJSIPHOCTD, pa3Mep U Gopma siiep Bapradelsb-
HBI, MUTO3bI, KaK IPaBUIIO, peakue. Low-grade nopaxxeHus
COOTBETCTBYIOT cTeneHsM nupdepenuuposku Gl u G2
1973 rona. High-grade mopakeHus: MEKPOCKOTIMYECKHU
UMEIOT BBIPAKEHHBIE apXUTEKTYPHbIE, LIUTOJIOTUYECKUE
U siIepHble HapylleHus. SlnepHas aTunus OposBseTcs
BUJIUMBIMU U TIOTUMOP(PHBIMU AIPBIIIKAMH, OOJIBIINM
Konu4ecTBOM MuT0o30B. B high-grade mopaxenusx moryr
HaOJIIOIaThCsl HEKPO3bI OIyXOJIU U CIUSHUE €€ COCOYKOB.
High-grade nopaskeHust COOTBETCTBYIOT cTeneHsIM qupe-
peruupoBku G2 u G3 1973 roza.

IIpu craructudeckoil 00paboTKe JaHHBIX UCHOIB30-
Banu nporpammy IBM SPSS Statistics (Bepcust 23) ans
Windows. OnpezneneHue HOPMaIbHOCTH paclpeaeIeHHs
OCYIIECTBIISUTH HAa OCHOBE pacueTa kputepueB Kommoropo-
Ba—CmMmupHoBa u lllanupo—Yunka. B coorBercTBuM C IIpo-
BE/ICHHOH IPOBEPKOIl Ha HOPMAJILHOCTh PACHPEAETICHUS
IPUMEHSINCh HeapaMeTpUUecKUil KO3 UIIUEHT KOp-
pemsinuu CriupMeHa U HenapameTpudeckuit U-kpuTepuii
ManHa—YuTHU. Pe3ynbraTel CYMTANNUCh 3HAUMMBIMU MIPU
p<0,05.

PesynbraThl

Pacnipenenenue naueHToB, BKIIOYEHHBIX B UCCIIEA0-
BaHUeE, B MOATPYIIAax M0 BO3PACTy M IO pa3Mepy mnopa-
JKeHMH (atumnus, aucruiasus) uim omyxoneit (MHUPMII,
MUPMIT) npexacraenensl B Tabnumax 1 u 2.

1 nooepynna

I monrpyniy nmalueHToB COCTaBUIIM MY>K4UHBI (n=11)
B Bo3pacte ot 52 no 73 ner (Me — 62 (58; 70)).

Pa3smep nopaskenus Bappuposan ot 0,15 1o 1 cm (Me —
0,6 (0,3; 0,9)).

IIpu BbI4KcIeHUU Kodddunmenta koppensiuun Crup-
MeHa CBA3b BO3pacTa U pa3Mepa nopakeHus B [ moarpymme
He obHapyxeHa (R=0,394; p=0,23).

ITo noKanu3anMy peakTUBHAs aTUITUS YPOTEIIHs OTMe-
yanach B TpeyronsHuke MII (n=1; 9,09%), 6okoBoii cTeHKe
MIT (n=2; 18,18%), 3anneii crenke MII (n=2; 18,18%),
B YCTh€ OJJHOTO U3 MouyeTodHUKOB (n=4; 36,36%), mopa-
KeHue 0osiee OHON JIOKaIn3allui BBISBICHO B IBYX Ha-
omonenusix (18,18%) (puc. 1).
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Tabnuya 1 | Table 1
Pacnpenesnenne moarpynm mno Bo3pacry (B rogax) |
Age distribution in subgroups (in years)

Ioarpynna | n Me
Subgroup (L 25%; U 75%)
I 11 62 (58; 70)
1T 24 68 (51; 74)
11T 51 70 (62; 74)
v 34 65 (58; 78)

n — gucno Habmonenuit; Me (L 25%; U 75%) — mennana
U KBapTHIIH
n — number of cases; Me (L 25%; U 75%) — median and quartiles

Tabnuya 2 | Table 2
Pacnpenenenne noarpynin no pazmepy nopakeHuii/onyxoau
(B canTUMETPAX) |
Size distribution of lesions/tumors in subgroups
(in centimeters)

Ioarpynna | n Me
Subgroup (L 25%; U 75%)
I 11 0,6 (0,3;0,9)
1T 24 1,2 (0,52; 1,675)
11T 51 1,3 (0,5; 2,6)

n — gucio Habmonenuit; Me (L 25%; U 75%) — Mmennana
1 KBapTHIIH
n — number of cases; Me (L 25%; U 75%) — median and quartiles
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Nokanu3aumA ypoTenHansHibix nopaxedyi (| nogrpynna) |
Localization of urathelial leslons (subgroup 1)

Puc. 1. Pacupenenenue ypoTeIHalbHbIX MOPaKEeHAI
IO JIoKanu3aluu B [ moarpyme
Fig. 1. Distribution of urothelial lesions by location in subgroup I

Tom 11 Ne1 2022



OPUTMHAJIDHBIE UICCITEJOBAHNMA

b 1

'l

KonuuyacTeo nopaxaHdMi | Number of lesions
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yronsHuKe MII (n= 3; 12,5%), 6oxoBoii crenke MII
(n=7;29,1%), 3anneii creaxe MIT (n=2; 8,3%), mretike
MII (n=4; 16,67%), B yCThE OIHOTO U3 MOUYETOUYHUKOB
(n=2; 8,33%), mopaxkeHue 6oee OMHON JTOKATU3AIUN
HaOIIOANIOCH B IECTH citydasnx (25%).

OnuHOYHOE opakeHre HabMIAaIoCh B 18 ciyya-
s1x (75%), MHOXKecTBeHHOE — B 11eCTH (25%). Bo3pact
MAaLKUEHTOB [IPYU OJUHOYHOM MHopakeHuu: Me — 65
(48,25; 74), npu MmHOXkecTBeHHOM: Me — 68 (57; 78).

Y GONBUIMHCTBA MAIIMEHTOB OTMEYAIOCH HATMYKE
kpoBH B Moue (n=19; 79,17%), y NATH MallueHTOB
(20,83%) kpoBb B MO4€ HE OOHApYKEHA.

11l nooepynna

Vet
mtsafaman |

Tp+|rau.-n| Emuncn-u !éulum-ul u.lmulu- E-:M| q,l,neu

Uratienl colies -ml:lrwuj m-en

Nokanu3auma ypoTenvaneHelx nopaxedui (Il nogrpynna) |
Localization of urothelial lesions (subgroup I}

Puc. 2. Pacnipenenenue ypoTeIraIbHBIX MOPAKEHUH 10 JOKAIHU3AI[HN

Bo I moarpynmne
Fig. 2. Distribution of urothelial lesions by location in subgroup II

OpauHOYHOE MopakeHHe HaOII0AAI0Ch B JIEBITH CITy4a-
sx (81,8%), mHOXkecTBeHHOE — B ABYX (18,2%). B omHOM
HaoOmroneHnn (9,1%) KIMHUYECKH ONPEeaessiach KPOBb
B MOYe, B ocTalnbHbIX HaOmoaenusax (n=10; 90,1%) kpoBb
B MOY€ HE OOHapyKCHa.

Il nooepynna

I moarpymmy coctaBuiy 24 nanueHTa (BOCeMb MY>KUUH
u 16 >xxeHuuH) B Bo3pacte ot 43 1o 88 net, Me — 68 (51; 74).
Boszpact myxunn: Me—73 (68; 74); »xenmun: Me—59 (46,75;
75,5). Pazmep nopakeHull y maniueHTOB 000ETO 1M0J1a HaXo-
nmcs B mpeAenax ot 0,3 1o 3 cm (Me — 1,2 (0,52; 1,675)):
y myxuut (Me — 0,8 (0,37; 0,9)); y xenmuH — ot 0,4 10
3 cm (Me — 1,25 (0,67, 2,0)).

[Tpu BeIMCneHn: ko3 duirenTa koppemnauuu Crimpme-
Ha CBSI3b BO3pacTa U pa3Mmepa nopaxeHus Bo 11 moarpymme
He oOHapyxeHa (R =-0,18; p=0,93).

B III moarpyny Bomren 51 maruenT (32 Myx4u-
HbI 1 19 e ¢ MHUPMIN) B Bo3pacte ot 41 10
86 net, Me — 70 (62; 74). Bozpact myxuun: Me —
70 (59; 73,75); xenuun: Me — 71 (67; 79).

Pa3mep onmyxomneBbIX MOpaKeHUH y MAIlMEeHTOB
oboero nona Haxoauics B penenax ot 0,12 1o 4,4 cm
(Me—1,3(0,5;2,55)). Pazmep MHUPMII y Mmy>xunH
BapbupoBai ot 0,12 10 4,4 cm (Me—1,9(0,5; 2,9)), y
sxeHiuH — ot 0,15 1o 4 em (Me — 0,9 (0,3; 2,3)).

[Ipu cpaBHeHUHM BO3pacTa MALlMEHTOB M pa3Mepa
MHUWPMII B rpynnax o noiy ¢ NOMOLIbIO HEMIApaMeT-
pudeckoro U-kputepuss MaHHa—YUTHU CTaTUCTUYECKH
3HAYMMBbIC PA3NU4Ms He BbIsBICHHI (p>0,05).

Ilo noxanuzanuu MHHUPMII BcTpeyanuch B Tpeyroib-
auke MII (n=1; 1,96%), kymosne MII (n=2; 3,92%), 6oko-
Boii crenke MII (n=21, 41,18%), nepenneit crenke MII
(n=3; 5,88%), 3aaneit crenke MII (n=3; 5,88%), mielike
MII (n=2; 3,92%), B ycThe OIHOTO U3 MOYETOYHHUKOB (N=8;
15,69%), nopakeHue OoJee OTHOW JIOKATH3AINN HAOIFO-
nanock B 11 ciryuasx (21,57%) (puc. 3).

OarHOYHOE TIOpAKEHHE OTMEUYECHO B 38 HAOMONCHUSIX
(74,5%), muaoxxectBeHHOE — B 13 (35,2%). Bospact namu-
€HTOB IPU OJIMHOYHOM TopakeHuu: Me — 69,5 (62; 73),
mpu MHOXecTBeHHOM: Me — 80 (62,5; 81).

IIpu cpaBHEHUHU BO3pacTa MyX-
YUH U JKEHIIUH C JUCIUIa3uel ypo-
TeNus C IOMOIIBIO HEmapaMeTpuye-
ckoro U-kputepuss ManHa—YUTHU
CTaTUCTUYECKHU 3HAYUMBIE Pa3INIUs
He BhIsBIeHBI (p>0,05).

IIpu cpaBHEHUM pazMepa mnopa-
JKEHUS yPOTENUs Yy MY>KUUH U JKE€H-
uH Bo Il moarpynne ¢ nmomomnipro
HenapaMmeTpudeckoro U-Kpurepus
ManHa—YWUTHH BBISBIICHBI CTaTUCTH-
YECKHU 3HAYUMBIE Pa3Inuui: pa3Mep

i3

Number of lesions

1

KonWyecTEO nopaxeHHi |

11,860 ISS I 1,18%; Isma Eﬁ&ﬁl IS‘B I 15,89‘.& 21,57%

ypOTeNUaNnbHON TUCTIIA3UH Y KEH-
IIUH T0CTOBEPHO OOJNBIIE, YEM Y
myxkuauH (U=26; p=0,019).

ITo nmokanu3anuu AUCILIA3US
ypoTenus HaOmo1anach B ClIeayo-
MUX JOKAIU3aIuax (puc. 2): B Tpe-
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Noxanu3auma ypoTenwansHwx nopaxeddi (Il nogrpynna) |

Localization of urothelial lesions (subgroup I}

Puc. 3. Pacnpenenenue ypoTenuanbHbIX opaxkeHuil o nokanusanuu B Il moxrpynne
Fig. 3. Distribution of urothelial lesions by location in subgroup III
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IIpu cpaBHEeHUU rpynn (BO3pacT) ¢ MHOXKECTBEHHBIM
Y OJMHOYHBIM ITOPAXKEHHUEM C ITOMOILBIO HellapaMeTpuye-
ckoro U-kpurepus MaHHa—YWUTHHM BBISIBIIEHBI CTATUCTHYE-
CKH{ 3HAUMMBbIE PA3INYMA: C yBEITUYEHUEM BO3PACTa MHO-
JKECTBEHHbBIE MOpakeHus: Bcrpedarores vame (U=155,5;
p=0,048).

B 42 nabmonenusx (82,35%) npucyTcrBoBaiia KpOBb
B MOY€, B OCTAJIbHBIX HabmoneHusx (n=9; 17,65%) kpoBb
B MOYe He OOHapyX eHa.

ITo ypoBHIO mHBa3uu mo kiaccudukanuu TNM
B 11 ciyuasx (21,57%) BoisiBrieHa ctaaus Ta (manwuiapHas
HEWHBa3MBHasA KapuuHoma), B 40 (78,43%) — T1 craaus
(MHBa3US OMYXOJIM B MOJPIUTEIHAIBHYIO COSIUHUTEIb-
HyIO0 TKaHb). Bo3pacT nmanueHToB co craaueit Ta: Me — 69
(59; 70), npu craguu T1: Me — 71,5 (63; 74,75) (cTaru-
CTUYECKH 3HAUMMBbIE pa3uins He oOHapyxkeHbI (p=0,21)).

IIpu stom pazmep MHUPMII npu cranuu Ta: Me — 2
(0,6; 3), a mpu cragum T1: Me — 1,1 (0,35; 2,57), uTo,
BO3MOXHO, CBA3aHO U C MEHBIIUM YHCIOM HaOMIOACHUN
onyxonei Ta cranuu.

Crenens nuddepennuposkn MHUPMII no knaccu-
uxarmu BO3 1973 rona (G1, G2, G3) pacnpenensiiach
cnenyromumM obpazom: 20 omyxoneit (39,22%) cootBet-
crBoBanu Gl obOpazoBanusaM (BeicokoguddepeHmupo-
BaHHBIM), 22 ciyyas (43,14%) — G2 (ymepennonudde-
PEHIUPOBAHHBIM), AeBATh HaOmoaeHui (17,65%) — G3
(an3komU B HEepeHITMPOBAHHBIM).

Bospact nanueHnToB co crenenbto AuddepeHnnpoBKu
MHUPMII G1: Me - 70 (62,75; 73,75), npu onyxomsix G2:
Me — 68 (59,75; 80), mpu omyxomsix G3: Me — 73 (70,5;
78,0), COOTBETCTBEHHO.

[Ipu cpaBHEHUU TPYIII CO CTENEHBIO TU(PEepeHIINPOB-
ku G1 u G2 MHUPMII ¢ noMo1pto HemapaMeTpuiecKo-
ro U-kpurepust MaHHa—YUTHH CTaTUCTHYECKU 3HAYUMBIE
paznmuuns He oOHapysxeHbl (p=0,89), Takoii xe pe3ynbTar
nonyden it rpynn G1/G3 (p=0,116) u G2/G3 (p=0,174).

Pazmep MHWPMII Taxoke Bo3pacTal IpU CHUXKEHUH
creneHu nudpepeHInpoBKH. Pasmep omyxoneBbix 00-
pazoBanuii ipu crenienn G1: Me — 0,8 (0,42; 2,87); G2:
Me - 0,95 (0,29; 2,57); G3: Me — 1,8 (1,25; 2,8).

IIpu cpaBHEHUH TPy CO CTENEHbIO auddepeH-
upoBk G1 u G2 ¢ mOMOIIBI0 HeMapaMeTPUIEeCKOro
U-kpurepust MaHHa—YUTHU CTaTUCTUYECKH 3HAYUMBIC
pazmuuns He oOHapyxeHs! (p=0,89), Takoii xe pe3ynb-
tat noxydeH aist rpynn G1/G3 (p=0,216) u G2/G3
(p=0,188).

ITpu ncrions30BaHUH KIaCCHU(DUKAIIMH CTETIEHHU -
(hepenmporku omyxonu BO3 2016 roga (low-grade,
high-grade) BreisiBneno 20 ciay4daes (39,2%) low-grade
obpazoBanuii u 31 nopaxenue (60,78%) high-grade.

Bospact nanuentos ¢ low-grade mopaxxeHUIMU:
Me — 70 (62,75; 73,75), npu omyxonsax high-grade:
Me — 71 (62; 80). Pasmep omyxomneii ¢ low-grade aud-
(hepenuuposkoii: Me — 0,8 (0,42; 2,87), y high-grade
nopaxenuit: Me — 1,5 (0,5; 2,6).

IIpu cpaBHenuu rpynn c low-grade u high-
grade MUPMII ¢ nmoMmoIpio HemapaMeTpUIeCcKOro

KonuuecTeo nopaxeHwi |

38

Number of lesions
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U-kputepus MaHHa—YUTHH CTaTUCTUYECKU 3HAUMMBIE
paznmuuns He oOHapyxkeHsl (p=0,602).

1V nooepynna

IV nmoarpynmy coctaBunu 34 nanueHta (26 Myx4uH
1 BoceMb xkeHimH ¢ MUPMII) B Bozpacte ot 44 o 90 ner,
Me — 65 (58; 78). BospacT myxuun: Me — 65 (57,5; 76);
skeHmmH: Me — 72 (61; 83).

Pa3mep onyxoineBblx nopakeHuil y nauresTos IV nox-
TPYTITBI HE OTPEACTISIICS BBUIY WHBA3UBHOTO XapaKTepa
pocTa OITyXO0JTH, TIOATOMY pa3Mep MOPasKeHUs B 3TOU MOJ-
IpyIIne He OICHUBAIIH.

ITpu cpaBHEeHHH BO3pacTa B IPyMIIaX IO MOy C IMO-
MolIbI0 HenapameTpuueckoro U-kpurepusd Manna—Yur-
HU CTATUCTUYECKU 3HAYUMBIC Pa3IMYus HE BBISBICHBI
(p>0,05).

ITo noxanuzaumuu MPMII BeTpeyasncs B TpeyroibHUKE
MII (n=2; 5,88%), 6okoBoii crenke MII (n=8; 23,53%),
3agHeit crenke MIT (n=6; 17,65%), meiike MII (n=2;
5,88%), mopaxenue Goyiee OMHON JIOKaTU3AIUN HAOIIO-
Janock B 16 cinyvasx (47,06%) (puc. 4).

Onunounoe nopaxkenue npu MUHMII Habmonanocs
B 18 ciyyasix (52,94%), mHOkecTBeHHOE — B 16 (47,06%).
Bospact nauueHToB 1pu 0AMHOYHOM NopakeHuu: Me — 65
(59,5; 75,25); npu mHOkecTBeHHOM: Me — 69 (56,5; 80).
CraTtucTH4ecKky 3HAYNMBbIC Pa3Indusl IPU 3TOM HE O0Ha-
pyxensl (p=0,67)).

Bo Bcex Habmonenusx (100%) mprcyTcTBOBaIa KPOBD
B MOYe.

ITo ypoBHro nHBa3uu no kinaccuguxamum TNM Bo Bcex
HabOmronernsx (100%) ycranoenena cragust T2 (MHBa3us
OITyXOJI B MBIIIIEYHYI0 0001049Ky MIT).

Crenenp muddepeniupokn MUPMII no knaccudu-
karuu BO3 1973 roxa pacnpenersiiach CISAYONIAM 00-
pasom: B 14 cirygasix (41,18%) nabiromanace crenens G2,
B octaBmuxcs 20 (58,82%) ycranosneHa crenenb G3,

Ris

o IE,BEq 2353‘.&\ L?.'EE%\ I5.B‘-‘E°.JGI 4?.‘|
T T T T T

Tpe1!ro.nnm&| Boxopan cresnca 3agunn cvenka | Welika | Heck  Bones oguoi
rigong | Lateral waall  Posfemon wall Aokanuzaygm |
Crrlapping
lesion
Nokanuaauua ypoTenwansHeIX nopaxeduwi (IV nogrpynna) |
Localization of urothelial lesions (subgroup IV)

-
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Puc. 4. PactipenieneHue ypoTeJnalIbHbIX TOPAXEHUH M0 JIOKaTU3aluu

B IV noxarpynmne

Fig. 4. Distribution of urothelial lesions by location in subgroup IV
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Mon | Sex

B Myxckon | Male

W X¥eHckwid | Female

Puc. 5. Pacnpenenenue nanuentos ¢ PMII no moxy (B %)
Fig. 5. Distribution of patients with bladder cancer by sex (in %)

ommyxonu co crenenpto auddepenunposku G1 B IV noa-
IpyIIie B HALLIEM UCCIIE0BAaHUH HE BBISABIICHBI.

Bo3pacT nanueHToB co cTeneHpo AuppepeHINPOBKU
omyxonu G2: Me — 77 (65; 80), mpu onyxonsax G3: Me —
61 (58;71).

[Tpu cpaBHeHwH rpymIr (BO3pacT) co cTeneHbko qudde-
peruupoBkr G2 1 G3 ¢ MOMOILBI0 HEMapaMeTPUIECKOTO
U-kputepusa MaHHa—YUTHH ObUIA BBISABJIEHBI CTaTUCTH-
YEeCKH 3HaYMMBbIE Pa3IMyusl: y IalueHTOB O6osiee MOIOI0-
ro Bo3pacTa BcTpeualcs MeHee AuddepeHInpOBaHHBIN
MUPMII (U=64; p=0,007).

Bce cinyuan MUPMII (100%) 6bu11 OTHECEHBI K BBICO-
KoM cTenenu 3nokadecTBeHHOCTH (high-grade).

HomnonuaurensHo oobenunenue 111 u IV noarpynn na-
LMEHTOB MOKa3aJlo, YTO YacToTa BcTpeuaemoctu PMII
Yy MYXXYHH BBIIIE, YEM Y KCHIIUH (58 MY>XYMH MPOTUB
27 wenmun; 68,24 u 31,76%, cooTBeTCTBEHHO) (pHC. 5).

O6c¢cyxaeHne

[TonyuyeHHble HaMH Pe3yJbTaThl B OTHOLIEHUH 3a0oJie-
BaemocTti PMII y nauneHToB 060€ro nosia COOTBETCTBYIOT
JIAaHHBIM JIUTEPaTypbl — Kak B Poccuu, Tak ¥ BO BceM MUpe
MY>K4MHBI yaie ctpagaior PMII, yem xenumssl [1, 21].
TouHbIe MPUYUHBI ATOTO SBJICHUS MTOKa HEesICHEI [22]. Panee
YKa3aHHYIO 0COOCHHOCTh CBSI3BIBAIIH C PACIIPOCTPAHEHHO-
CTBIO TAOAKOKYPEHUS B MY>KCKOH ITOITYJISIIIAHN, OTHAKO B UC-
CJIeJOBaHUAX OBLIO MOKA3aHO, YTO PUCK pa3BuTui PMII y
HEKypSAIIUX MYKYMH TaK)Ke€ HAMHOTO BBIILIE, YeM Y HEKY-
psux xeHnuH [23]. OaHo U3 00bsICHEHUH 3TOM pa3HUIIBI
B 3200JIeBa€MOCTH CBA3aHO C IMOJIOBBIMU TOPMOHAMHU M UX
penienTopaMu. DNUAEMUOJIOTHYECKOE HCCIEI0BaHUE T10-
Ka3aJio, 4TO KEHILHBI B TOCTMEHOIay3€ UMEIOT OOJIBIINH
puck pazsutuga PMII, yem Haxondiuecs B mpeMeHOIay3e
[24]. OxcniepuMeHTaIbHBIE PAOOTHI TPOAEMOHCTPHUPOBAIIH,
YTO 4aCTOTa BOSHUKHOBEHUS CIIOHTAHHOTO M XUMHUYECKH
uHayuupoBaHHoro PMII 3HauuTenbHO BBIIIE Y CAMIIOB
KpBIC, 4eM y caMok [25-27], a JedyeHue caMIioB KPbIC C
JienpuBaliell aHAPOTeHOB CHIDKAET Pa3BUTHE XUMUYECKH
uHayuupoBanHoro PMII [25, 26, 28]. HenaBHue uccie-
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JIOBaHUA TOKa3bIBAIOT, YTO OJUH U3 T€HOB, CBSI3aHHBIN C
X-xpomocomoii (KDM6A), MoxeT UMETh O0JIbIIOE 3Haue-
HUE B OObSICHEHUM MPUYMH CHIKEHHOH 3a001€BaeMOCTH
B JKeHCKOH nomynsauuu [29]. laHHbI reH uMeeT cBoiicTBa
OHKOCYIpeccopa U 0oee BEIPaXKeH Y XKEHIIHH (C XpOMOoCo-
Mamu XX) [0 CpaBHEHHUIO C MY>KYHHAMH (C XPOMOCOMaMH
XY) [29].

Knunuueckue 1 naToMophonoruiaeckue 0COOeHHOCTH
PMII kpaiiHe Ba>KHBI U AIOT MPOTHOCTHYECKYIO HH(OP-
Mall{IO O OBeeHUHU Omyxoiu. CyIiecTByIOIUE OLleHO-
HbIE CUCTEMBI PUCKOB JyIsl TporHo3upoBanusi MHUPMII
paccMaTpUBAIOT IOXKUION BO3pacT U MyJIbTH()OKATIBHOCTD
MOPAXEHUsI KaK IPOrHOCTUYECKU HeOIaronpusiTHIE B OT-
HOIIEHUU MOCIIEAYIOIIEro PeHUuAnBa U nmporpeccuu [12,
30]. Bnustaue naHHBIX ()aKTOPOB Ha HCXOJ 3a00JIeBaHUs
MOATBEP>KIAETCS B MHOTHX HAay4HBIX paboTtax. B yacTHOC-
TH, S. Haukaas et al. npogeMoHCTpHUpPOBaHO, YTO MHOXKECT-
BEHHOE MOPaKCHUE CBSI3aHO ¢ OoJjiee KOPOTKUM Oe3peru-
JUBHBIM TiepuonioM 3aboseBanus [31]. B uccienoBanun
R.B. Nerli et al. Taxxke 1moka3aHo, 4TO MALMEHTHI C MHO-
JKECTBEHHBIMHU low-grade nopaskenusiMu Ta cTaguu UMErOT
BBICOKHH PHUCK Pa3BUTHUS PELUANBOB U mporpeccuu [32].
OpHako HaMH HaliIeHa TOJIbKO OJ{Ha paboTa, JeMOHCTPH-
pyrolas cBA3b YUCIIA OIyXOJEeH U BO3pacTa MaIlCeHTOB:
I. Ozbey et al. ycTanoBuin, 4T0 y 60JI€€ MOJOABIX MAIH-
€HTOB Yallle BCTPEYATUCH OJUHOYHBIE OITyXOJIH MOYEBOTO
My3bIpst, 4eM MHOkecTBeHHbIE [33]. [Ipu 3TOM cTOHT OTME-
TUTb, YTO ABTOPBI OLICHUBAJIN IAHHbIC MAI[IEHTOB MOJIOXKE
40 net, manueHThI OoJiee CTapILero Bo3pacTa B HCCIe0Ba-
HUE BKJIIOYeHBI He ObUTH. B Hameit paboTe ycTaHoBIieHO,
YTO C YBEJIMUCHHUEM BO3PACTa MHOXKECTBEHHBIE TOPAKEHUS
npu MHIHPMII BcTpeuarorced damie. Mbl ojaraem, 4To
3TOT (aKT MOXKET eIie OoiblIe yCyryOuTh JanbHeHIunit
IpOTHO3 3a00JeBanHus. B 1aHHOM rpyIIe MalMeHToB HaM
BUANTCA L1eJIeCO00pa3HBIM OoJIee MPUCTANbHOE BHUMAHHE
k npoueaype TYP, a Takxke UX JUINTENBHOE NIOCIIEAYIOIIEE
HaOmoieHNe BBUY KpaiHE BBICOKOM BEpOSTHOCTH IPO-
TPECCHUU U PEILUIUBA OITyXOJIH.

CormnacHo pe3ynbTraTaM Hay9IHBIX HCCIICIOBAHUH, TPOT-
Ho3upoBaHue TedeHus: PMII y manuenToB Momomoro/mo-
>KHMJIOTO BO3PACTA MOPOH BBI3BIBACT OOJIBIIINE 3aTPyIHEHUS,
MOCKOJIBKY CTaHIapTHOE OIIPE/ICJICHNE MOJIOIOTO BO3pacTa
JUIS TIAITIEHTOB C OIYXOJIEBBIMH IOPAKEHUSIMH MOYECBOTO
My3BIPS OTCYTCTBYET. YacTh McceioBaresiel CUNTaroT BO3-
pacTtHo MmenuaHoi orcedenus 40 ner [34, 35], B To Bpemst
Kak B Ipyrux paboTax 3a IOpPOToBOE 3HAYCHUE IPHHUMA-
ercs orMetka B 70 net [36, 37]. DUUIeMUOIOTHIECKH,
KakK ye ObUIO ONMUCAHO paHee, CPeTHHH BO3PACT Halu-
eHToB B Poccuu ¢ Briepsble BblsiBIeHHBIM PMII cocTaBui
65,7 roxa [1], Torna xak B CIIIA — 73 rona [38], moatomy
€CThb OCHOBaHUs Npeanouarars, 4ro ans PMII kpurepu-
€M MOJIOJOTO BO3pacTa MOXKET CUUTAThCS IUANa30H OT 55
10 65 sret uim Bo3pact MeHbmie 70 et B Hamel pabote
MenuaHa Bo3pacra nanueHToB B [V noarpynmne (MUPMIT)
co creneHblo nupdepeHupoBku omyxonu G2 coctaBuiia
77 net (65; 80), a mpu omyxossax G3 — 61 rox (58; 71).
Kuraiickumu ydeHbIMU Ha OCHOBaHHH HUCCIICIOBaHUS Oa3bl
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nanubix Surveillance, Epidemiology, and End Results
(SEER) noka3zana koppemsiusl Bo3pacTa U HaJu4dus Me-
TacTa30B B JIMM(PATHICCKUX Y3JIaX: 10 CPABHEHHUIO C KOH-
TPOJIBbHOM Tpynmoi (Bo3pacT Oosee 80 jieT) y NalleHToB
co cranusamu T2 u T4 B Bo3pacte mensbie 50 net yarie
OIPE/ICIUTUCH METACTATUIECKY MOPAKECHHBIE TUM(aTHye-
CKHE y3JIbl, BEPOSTHOCTD OblJIa HANOOJIBIIEH B BO3PACTHON
noarpymme 50-59 ner [39]. Jlumdoanccekuus ABiseTcs
HEOTHEMJIEMON YaCThIO PalUKaIbHON LUCTIKTOMHUH HpU
MUWPMIL. /Toka3zaHo, 4TO pa3yMHBbII MOAX0 K TUMQOanC-
CEKIMH [TIOMOTaeT TOYHO ONPEAETIUTh MaToJI0r0aHaTOMHIYe-
CKyI0 cTa/ivto 3a00eBanus ¥ nocuenyroniee geueane [40].
B peTpocnekTHBHOM HCCIIEIOBAaHUH MOJIOJbIE MAI[UEHTHI
C paIuKaJIbHON UCTIKTOMUEH U TUMQPOAUCCEKLINEH BHY-
TPUTA30BBIX JTUM(PATHUECKUX y3JI0B JEMOHCTPUPOBAIH
T4y BEDKUBAEMOCTh, Y€M MAIMEHTHI ¢ TOJIBKO pau-
KalbHOU nucTakToMuei [41]. JIpyroe peTpocrnekTuBHOE
UCCJIeI0BaHNUE MOKA3aJI0, YTO MPOTHO3 BBIKUBAEMOCTHU
B IPyIIIe ¢ pacliupeHHON TuMpoaucceKuen ayyine, 4eM
B IpyIIe co cTaHgapTHoi numdoauccekuueit [42]. Ipu
3TOM CTOUT OTMETHUTb, YTO, IO JAHHBIM FXKHOKOPEHCKUX
UCCIIeIoBaTeNIel, paCIIMpeHHasl WM CBepXpacllipeHHas
TUMQOAUCCEKLHS 110 CPABHEHHUIO CO CTaHAAPTHON MOXKET
HE UMETh 3HAUYUTEJIbHOTO BIMSHUS HA MECTHBII peliInB
OIIYXOJIH, OTAQJICHHbIE METacTa3bl, BBDKUBAEMOCTh MPHU
3a00JeBaHUU U OOLIYI0 BBKMBAEMOCTh [43], mo3ToMy
BOIIPOC, MOXKET JIU JIUM(DOTUCCEKIIHS Ta30BbIX JTUMpaTH-
YECKHUX Y3JI0B IMTOJIOKUTENFHO BIUAThH Ha IPOTHO3 3a00J1e-
BaHMSA, OCTAETCS CIIOPHBIM U TPEOYeT NaNbHEHIIero n3yye-
HUS. YUUTHIBasl ONMCAHHbIE BBILIE TaHHBIE U IOTY4YEeHHBIC
Hamu pe3yasrarsl B rpynne MHAPMII, Mbl ipeanonaraeM,
yro y nanuerToB ¢ MUPMII TpebyeTcs TIarensHoe onpe-
JieNieHe cTaTyca TIMMQpaTniecKux y3JI0B, 0COOEHHO B BO3-
pacTe HIKE CPEHETO.

K MoMeHTy HamMcaHus CTaTbu HayYHBIC PE3yAbTaThI
Mo pas3Mepy AUCIIA3UU YPOTENusl B TUTEPAType OTCYT-
CTBOBAJIM, YTO OCTABIISIET MEPCIIEKTUBHI JJIS JabHEHIIIeTO
W3yYEHHs U COMOCTABICHUS C MTPOTHO30M M MCXOJIOM 3a-
GosieBaHusI.

3akmoueHne

B xoze Harero uccieioBanus 3a(pUKCHPOBAHbI CIICY-
JOILIME TIOJI0KEHHS.

OnyxoJeBble TOPAKECHHUS BCTPEUAIOTCS Y MYKUUH
yaine, 4eM y KEeHIIHMH, YTO COOTBETCTBYET JaHHBIM JINTE-
parypbl. TpeOyeTcst nanbHeiee u3yuyeHHe rOpMOHATb-
HBIX ¥ TEHETUYECKHX (DAKTOPOB IS OTPEICICHUS IPUIHH
Oonplieit 3a00J1eBAEMOCTH JIUI] MY>KCKOTO TMOJIa.

IIpu cpaBHEHNH pa3Mepa MOPAKEHHS Y MYKIHMH U KEH-
e Bo I moarpymnie (aucriasus) ¢ MOMOINBIO Hemapa-
MeTpuueckoro U-kputepusi MaHHa—YUTHU BBISBICHBI
CTaTUCTUYCCKH 3HAYUMBIE PA3IMUHs: pa3Mep MOPAKCHUH
y JKEHIIUH JOCTOBEPHO OOJNbIIe, YeM y MyKuuH. [lomy-
YEHHBIH HaMHU PE3y/IbTaT BhI3BAH (haKTOPOM IOa, a He
BO3pacTa, Tak Kak BO3PAaCT MYKUHH U >keHIIKH Bo 11 moa-
rpymme He paszauuaics. OleHKa pa3mepa AUCIUIa3HH MIPH
IUCTOCKOIIMH B Oy/TyIIIeM, BO3MOXKHO, TO3BOJIUT YTOYHHUTH
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BIMSHUE JAHHOTO (DAKTOpa Ha MPOTHO3 BO3HUKHOBEHUS
paxa MOYEBOTO My3bIps y NALlUEHTOB.

IIpu cpaBHeHUM TpymHn (BO3pACT) C MHOKECTBEHHBIM
U OIMHOUYHBIM NopakeHueM B 11l moarpymnme ¢ noMouso
HenapaMeTrpudeckoro U-kputepust ManHa—YUTHU ObuIH
BBISIBJIEHBI CTATUCTUUYECKU 3HaUUMBbIe pasnuuus. [lomy-
YECHHBIE JJAHHBIE YKa3bIBAIOT HA TO, UTO C YBEIMUCHHEM
BO3pacTa MHOXECTBEHHBIE MOPAXKEHUSI BCTPEUAIOTCS
yame. TpaHCypeTpaibHas pe3eKIUsl MOUEBOTO Iy3bIps
y HallMEHTOB MOXUJIOT0 BO3PACTa AOJIKHA MPOBOTUTHCS
MAaKCHMAJIbHO TIIATENILHO, YTOOBI HE YITyCTHTh BO3MOXHBIE
370Ka4eCTBEHHBIC U IPEAPaKoBbIe (POKyChbl. MHOXKECTBEH-
HBIE NTOPAXKEHUS ABJISIOTCS 3HAYMMBIM (PaKTOPOM pHUCKa
peunauBa U nporpeccus 3aboieBaHus, MO3TOMY KpaiiHe
Ba)XHO MPUCTAIBHOE U OoJiee JUIUTEIbHOE MOCIeayIoIee
HaOJII0/ICHNE MAI[EHTOB.

IIpu cpaBHEeHUU rpynn (Bo3pacT) co CTEHNEHbIO AUD-
¢epernupoku G2 u G3 B moarpynmne IV ¢ nomouisio
HenapaMmeTrpudeckoro U-kputepust ManHa—YUTHU ObUTH
BBISIBJICHBI CTATUCTUYECKU 3HAUMMBIE Pa3iaHyus: y Ma-
LHEHTOB 00Jee MOJIOA0I0 BO3pacTa BCTPEYAIHCh Yallle
HI3KOIU (D (hepeHIMPOBAaHHbIE 37I0KAYECTBCHHBIE OITYXOMH.
JlaHHBIN pe3yabTaT 03HA4aeT, YTO 00JIee MOIOIBIX MaIH-
€HTOB HYHO TIIATENbHO KJIMHIUECKH 00CIe10BaTh MOCe
TPaHCYPETPAIbHON PE3EKIIUH MOYEBOTO ITy3bIPsl, TaK KaK
y HHUX OITyXOJIM UMEIOT O0JIee arpecCUBHOE TEUCHHUE U BeE-
POSITHOCTH PAaHHETO METacTa3UPOBaHMS KpaiiHe BBICOKA.

ITomyueHHbIe HAMM PE3YIBTAThI TO3BOJIMIIN HaM c(op-
MHPOBAaTh HOBBIH B3NS HA KIIMHUKO-MOP(OIOTHIECKHE
0COOCHHOCTH MAIUEHTOB C PEAKTUBHBIMU, IPEAPAKOBBIMU
U PAKOBBIMH MOPAXECHUSIMH MOYEBOTO ITy3BIPA.

Coxpanjenus
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MWPMII — Mbl11€4HO-UHBA3UBHBII paK MOYEBOTO My3bIps
MHUWPMII — Mbli1e4HO-HEUHBA3UBHBIA PaK MOYEBOIO My3bIps
PMII — pak Mo4eBOro my3bIpst

TYP — TpancypeTpanbpHas pe3eKuus
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benok S100A8 B aTepocKIepOTYECKNX NOPAKEHNAX
Y 4€10B€Ka
ILB. Iluzapeeckuit, C.B. Manvuyesa, B.A. Cuezoea, H.I. /lasvioosa, O.I. fxosnesa

OI'BHY HHcTutyT 3KcniepuMeHTansHoi Meauiabl, Cankr-IletepOypr, Poccunst

Pe3tome. Bgedenue. COTIacHO COBPEMEHHBIM HCCIIEAOBAHUSIM, B aTOr€HE3€ aTepOCKIepo3a BaXKHYIO
POJIb MOKET UTpaTh U3MEHEHHE COAEPKaHUS Pa3IMUYHBIX IpefcTaBuTeneil cemeiicTBa 6enkoB S100 mpu
(hOpMHPOBAaHHNH aTEPOCKIIEPOTHYECKOTO MOPAXKEHHS B COCYINCTOM cTeHke. L{enb paboThl — 3yyuTh co-
Jep)KaHie MOHOHOHYKIJICAPHBIX KJICTOK, 3Kkcrnpeccupyronux 6eaok S100AS8, B pa3HBIX TUIaX aTepo-
CKJIEPOTUYECKHX MOpaKEHUI Ha (hOHE Pa3BUTHUS BOCIAIMTEIBHOTO NPOIiecca B COCYANCTON CTEHKE MPH
aTeporeHese y 4eloBeKa.

Mamepuansr u memoovl. IMMYHOTHCTOXUMHYECKOE U MOP(POMETPUIECKOE HCCIIeIOBAHUE MTPOBEICHO Ha
ayTtoricuitHoM matepuane (18 ciydae), MONy4EeHHOM OT JIMII, YMEPIIUX OT OCTPOH CEPEeUHO-COCYAUCTOMN
HEJI0CTaTOYHOCTHU aTepOCKIEepOTHUECKOl aTronorun. Dxcrnpeccus 6enka SI00A8 B cermeHTax aopThl (U3
paiioHa IIyrH, rpyJAHOTO U OPIOIIHOTO OTIEJIOB), KOPOHAPHBIX apTepHUsIX U apTepUsiX OCHOBAHMS MO3ra —
40 00pa31oB TKAHU — BBISBIISIACE BEICOKOUYBCTBUTEIBHBIM CTPENTaBUINH-OMOTHHOBBIM MeTozoM. Cpas-
HUTEJILHOMY aHaJI3y ObLIH MOABEPTHY THl HOPMaJIbHbIE YYaCTKH apTePHH, JIUIUIHbBIE MITHA, HECTAOUIIbHBIE
U cTaOMIIbHBIE aTepockiepoTHyeckue Osimky. CTaTUCTHYECKUI aHaIu3 MPOBOAMICS C UCIIOIB30BAaHHEM
KOMITBIOTEpPHOI mporpaMmbl Statistica Version 10. 3HauMMOCTb pa3nuymii MEXY U3y4aeMbIMU BEIOOpPKaMH
onpenensy ¢ nomouipio T-kputepus CTbIoJeHTA.

Peszynomamul. B vHTHME HECTaOMIIBHBIX aT€POCKICPOTHYECKUX NOPaKEHNH 0OHApYKeHA BHY TPUKIICTOYHAS
nokanu3anus oenka S100A8. Ero skcripeccust COCpeoTOYMBACTCSI TPEUMYIIIECTBEHHO B IIUTOIIA3ME MaKpPO-
(baroB. B HOpMaNbHBIX Y4acTKaX HHTHMBI 20PThl, KOPOHAPHBIX apTepHil, 0a3uIIsipHON apTepud (a. basilaris)
U B MOKPBIIIKE CTAOMIIBHBIX aTePOCKIEPOTHYECKUX OMsIIeK BHYTpUKIIeTouHast npoaykius S100A8 munu-
MajpHa 00 OTCYTCTBYET cOBceM. B yuacTkax cocyauctoit cteHku ¢ skcnpeccuein S100A8 BBIBISIOTCS
MHOT'OYHCJICHHBIE BOCTIAJIUTENbHBIE MOHOHYKJICApPHOKIIETOUHbIe HHPUIBTpaThL. [10 1aHHBIM MOphOMETpUH
UX coliepkKaHie B MHTUME HeCTaOWIIbHBIX OJISIIEK CTATUCTUYECKU 3HAYMMO MPEBBIIIACT aHAIOTUYHBII MO-
Kazaresb B MHTHME HOPMAJIbHBIX YYaCTKOB apTepHid U CTaOMIIBHBIX MTOPaKEHUH.

3axnrouenue. Beiauraercs runoresa, 4to 6eaok S100A8 MoxkeT crocoOCcTBOBaTh aKTHBAIIMH KMMYHOBO-
CMAJMTENFHBIX PEAKLUil B COCYIUCTON CTEHKE, KOTOPHIE JIe)KaT B OCHOBE ()OPMUPOBAHUS HECTAOMIIbHBIX
MIPOrPECCUPYIOUIUX aTEPOCKICPOTUIECKIX MOPAKEHHUH, TPUBOIAIINX K PA3BUTHIO OCTPOTO KOPOHAPHOTO
cuHapoma. JlanpHelme uccaeoBaHus MOTYT MTPEAOCTABUTH OOJIBIIE JJOKA3aTENBCTB, MOATBEPKIAIOIIHX,
410 S100A8 GesKH SBISIOTCS MEPCHEKTUBHOI JIEKapCTBEHHOI MUIICHBIO B TPOQUIIAKTHKE U TEPaIny are-
pockiieposa.

KaroueBrble ciioBa: areporenes, 6einok S100A8, HecTaOnibHast aTepoCKIIepOTHYECKas OIsIIIKa
Jas xoppecnionaenuuun: [lerp BamepreBnd [Turapesckmii. E-mail: pigarevsky@mail.ru

Jnas uuruposanus: [Turapesckuii [1.B., Mansnesa C.B., Caerosa B.A., [laBernosa H.I'., flxoBiesa O.I. be-
1ok S100A8 B aTepoCKIepOTHIECKHX MMOPAKEHUAX Y uenoBeka. Kimna. sxert. mopgonorus. 2022;11(1):43-49.
DOI: 10.31088/CEM2022.11.1.43-49.
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Protein S100A8 in atherosclerotic lesions in humans
PYV. Pigarevsky, S.V. Maltseva, V.A. Snegova, N.G. Davydova, O.G. Yakovleva

Institute of Experimental Medicine, Saint Petersburg, Russia

Abstract. Introduction. In the pathogenesis of atherosclerosis, a change in the content of different proteins
in S100 protein family may play an important role in the formation of atherosclerotic lesions in the vascular
wall. The aim was to study the content of mononuclear cells expressing protein S100A8 in different types
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of atherosclerotic lesions secondary to the development of the inflammatory process in the vascular wall
during atherogenesis in humans.

Materials and methods. Immunohistochemical and morphometric studies were performed on autopsy mate-
rial (18 cases) obtained from patients who died from acute cardiovascular insufficiency of atherosclerotic
etiology. We detected the expression of SI00A8 protein in the aortic segments (from the arc, thoracic and
abdominal regions), coronary arteries, and arteries of the circle of Willis (40 tissue samples) using a highly
sensitive two-stage streptavidin-biotin method. Comparative analysis was subjected to normal areas of
arteries, lipid stain, and unstable and stable atherosclerotic plaques. We performed a statistical analysis with
the computer program Statistica Version 10. The significance of the differences between the samples studied
was determined by the Student’s T-criterion.

Results. Intracellular localization of SI00A8 protein was found in the intima of unstable atherosclerotic
lesions. Its expression was mainly concentrated in the cytoplasm of macrophages. Intracellular production
of SI00A8 was minimal or absent in normal areas of aorta intima, coronary arteries, a. basilaris, and in the
cap of stable atherosclerotic plaques. We detected numerous inflammatory mononuclear cell infiltrates in
the areas of the vascular wall with SI00A8 expression. According to the morphometry, their content in the
intima of unstable plaques significantly exceeded the similar rate in the intima of normal areas of arteries
and stable lesions.

Conclusion. We hypothesize that protein S100A8 may contribute to the activation of immune-inflammatory
reactions in the vascular wall, which are the basis for the formation of unstable progressive atherosclerotic
lesions leading to the development of acute coronary syndrome. Further research may provide more evidence
to support that ST00AS8 proteins are a promising drug target in the prevention and therapy of atherosclerosis.

Keywords: atherogenesis, SI00AS8 protein, unstable atherosclerotic plaque
Corresponding author: Peter V. Pigarevsky. E-mail: pigarevsky@mail.ru

For citation: Pigarevsky P.V., Maltseva S.V., Snegova V.A., Davydova N.G., Yakovleva O.G. Protein SI00AS8
in atherosclerotic lesions in humans. Clin. exp. morphology. 2022;11(1):43—49 (In Russ.). DOI: 10.31088/

CEM2022.11.1.43-49

Funding. The study was carried out within the framework of state budget funding.

Conflict of interest. The authors declare no conflict of interest.
Received 24.03.2021. Received in revised form 20.04.2021. Accepted 15.06.2021.

BBenenue

B nacrosiiee Bpems osiBIsieTcs Bce O0JIbLIE JaHHBIX,
CBUJICTENCTBYIOIIUX O TOM, YTO MOP(OIOTHIECKOH OC-
HOBOH ocTporo kopoHapHoro curapoma (OKC) sBusrot-
sl HECTaOMIIbHEIE, JIETKOPaHHUMEBIE aTEPOCKICPOTUICCKUE
ONALIKY apTepuid, CKJIIOHHBIE K U3bA3BICHHIO, PA3PbIBY
u nocueaywouiemy Tpom6o3y [1-5]. Enunblii natorenes
Bcex (opm 3aboneBanuss OKC, Bo3MOXKHO, cBsI3aH ¢ 00-
MM MOP(OJIOTHYECKUM CyOCTpaToM — HeCTaOMIbHON
aTepOCKIepOTHUECKON Onsmkoid. OaQHAKO MEXaHU3MBI
Pa3BUTHS HECTAOMIIBHBIX aTEPOCKICPOTUUECKUX OJIALICK,
MPUYMHBI UX pa3phiBa, a TAKXKE POJIb UMMYHOBOCIIAJIU-
TEJbHBIX PEaKUUN B ITOM MPOLIECCE OCTAIOTCS Majo-
W3yYEHHBIMU.

CornacHo COBpeMEHHBIM HCCIEIOBaHHUSAM, B IMaTO-
reHe3e arepocKiiepo3a BaKHYIO POJIb MOXKET UIPaTh U3-
MEHEHHE COoJlep)KaHHUS Pa3JUYHBIX IpeAcTaBUTENeH
cemetictBa 6enkoB S100 B cocynucToil cteHke mpu (op-
MUPOBAHUHU aTEPOCKIEPOTUUECKOIO MOpaKeHUs . ITH
0eJIKM IKCIPECCUPYIOTCA B TPaHYJIOIUTaX, MOHOIIUTAX
U Makpodarax, HO Takke MOTYT OBITh MHIYLUPOBAaHbBI
NpYU aKTUBALMU B JPYTHX THUIAX KJIETOK, TAKUX KaK CO-
CYIUCTBIE SHAOTENINAbHBIE KIIETKH, (PnOpoOIacThl U Ke-
paruHouuTh [6, 7]. HexoTopsie mpeacTaBuTeNH ceMei-
ctBa 6enkoB S100, cBA3bIBasICh C peLenTOpaMu KOHEYHBIX
npoaykToB riyookoro rmukuposanus (RAGE), peuen-
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topamu-niornorutenamu (CD36) u Toll-mogo6HbIME pe-
nenropamu 4 (TLR-4), y4acTByIOT B KJIIETOUHOM OTBETE
IpU BOCHAJIEHUH B IIpOIiecce MPOrpecCUpPOBaHUS aTepo-
ckiaepo3sa [8]. Iloka3aHo, B UaCTHOCTH, UTO BHYTPHKIIE-
touHas npoxykiust S100A8/A9 BeI3bIBaeT MUrpanuo ¢a-
TOIIUTOB B 30HY (POPMHUPOBAHUS aT€POCKICPOTUIECKOTO
nopaxkeHus [9].

Cunraerca, uto S100A8/A9 yckopsieT areporenes 3a
CUeT MPUBJIECUYCHUS U aKTUBAIIUU HEHTPO(PUIOB U MOHO-
IIUTOB B apTepUANIbHON CTEHKE, U, BOSMOXHO, UTpaeT
LEHTPAJIbHYIO POJIb B CIIOXKHBIX B3aUMOJICHCTBUSIX MEXKITY
BPOXJICHHBIM IMMYHHUTETOM U Pa3BUTHEM CEPACUHO-COCY-
JTUCTHIX 3a00seBanuii [6]. OTMeuaeTcs, 4TO yBeITHUeHHAs
JKcmpeccusi B kopoHapHbIx aprepusix S100 A8/A9/A12 BrI-
3BIBAET JIECTAOMIN3AINIO aTePOCKIEPOTHIECKOM ONISIIKY
u criocodctryet paszsutuio OKC [10].

Cremyer OTMETUTb, YTO B OTHOIIEHUU aTepOCKIIEPO3a
JAHHBIE JTUTEPATypPhl OCHOBBIBAIOTCS IPEHUMYIECTBEHHO
Ha KJIMHUKO-UMMYHOJIOTHYECKHUX U 3KCIEPHMEHTATIBHBIX
uccuenopanusaX. MTMMyHOrHCTOXUMUUYECKUH aHaIU3 COCY-
JIMICTOM CTEHKH YeJIOBEKA Ha PeMeT OOHApY>KEHUS B Hel
6enxa S100A8 oTpaxkeH B €TUHUYHBIX PabOTax U HOCHUT
(parMeHTapHBIH XapakTep. M mpakTHUeCKH OTCYTCTBYIOT
paboTHI, MOCBAIIEHHBIC H3YYEHUIO POJIM 3TOTO OelKa IIpH
(hopMUpPOBaHHUU MTPOTPECCUPYIONINX, HECTAOUIBHBIX aTe-
POCKJIEPOTHUECKUX MOPAKEHUH.
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Lenpto HalIEro Ucclie0BaHMs ObUIO H3yUEHHUE COAep-
>KaHUsI MOHOHOHYKJIEAPHBIX KIIETOK, SKCIPECCUPYIOLIUX
6enox S100A8, B pa3sHBIX TUIAX aT€POCKIEPOTHUECKUX
nopakeHuit Ha poHe Pa3BUTHUS BOCHAIUTEIBHOTO MPO-
1[ecca B COCYAUCTOH CTEHKE MPH aTepOTeHe3e y YeI0BeKa.

Marepuanbl 1 METONBI

Marepuasom uccie10BaHus NOCTyXuiu 18 ayroncui,
MOJYYEHHBIX OT MY>KYHH B Bo3pacTe 63+7 jeT, yMepIux
OT OCTPOH CEPlIEYHO-COCYAUCTON HEAOCTATOYHOCTH aTe-
POCKIIEpOTHYECKOM 3THONOTHH. O0S3aTEIbHBIM YCIOBHEM
U151 0TOOpa MaTepuana sIBISIIOCh OTCYTCTBHE TAXKEJbIX
CONYTCTBYIOIIUX 3a00JIeBaHUM, CITOCOOHBIX OKa3bIBAaTh
BO3/IECTBUE Ha UMMYHOJOTHYECKYIO PEaKTUBHOCTb.

HccnenoBanyu cerMeHThI a0pThI (M3 pailoHa AyTd, TPy.I-
HOTO U OPIOIIHOTO OTJIENIOB), KOPOHAPHBIE apTEPUH U ap-
TEepUU OCHOBAHHUsI FOJIOBHOTO Mo3ra (a. basilaris) — Bcero
40 o0pa31oB TKaHH.

HUcceuennsle kycouku puxcuponanu B 4% 3a0ydepeH-
HOM napadopmanpiaeruge. Ummynomopdonornyeckoe
U MHUKPOCKOIMYECKOE UCCIIeIOBaHNE MPOBOJAMIN Ha Ta-
padMHOBBIX M KPUOCTATHBIX Cpe3axX TONIIUHON 4—6 MKM.

Jns Bepudukanuu TUMIOB aTEPOCKIEPOTUUECKUX T10-
pakeHuil ¢ 1eNplo 0TOOPa HECTaOMIIBHBIX, 00JIAAAI0IIUX
MPU3HAKAMU MIPOTPECCUPYIOIIETO POCTa OJISIIEK, TPOBO-
JIWIKA OKpallMBaHUE MPENapaToB Ha BBIABICHUE JTUIHIOB
kpacuresem Oil Red O (Dako, anus).

Crenenp MHOUIBTPALUN COCYIUCTON CTEHKH MOHO-
HyKJIeapaMU OLEHHWBAJIM Ha TUCTOJIOTMYECKHUX Cpe3ax,
OKpaIlleHHBIX FeMaTOKCUIMHOM Maiiepa ¢ IOoKpacKoi
BOJTHO-CITUPTOBBIM PacTBOPOM J03HHA.

Jlnst onpenenennst S100A8 B HECTaOMIIBHBIX U CTA0MITh-
HBIX aTePOCKIIEPOTUUECKUX MTOPAKEHHUSIX OBLIO MPOBEIECHO
HMMMYHOTHUCTOXHUMHUYECKOE UCCIIEIOBAHNE BHICOKOUYBCTBH-
TEJBbHBIM JIByXCTYNEHYaThIM CTPENTaBUINH-OMOTHHOBBIM
MEePOKCHIa3HBIM METOJOM. B KauecTBe MepBUYHBIX HC-
MOJIb30BAJIM KPOJIMYbU aHTUTeNa npoTuB Oenka S100A8
yenoBeka (Anti-S100A8 antibody, Sigma-Aldrich, CILIA).
[TponyKT peakiiu BBISIBIISUTH C IIOMOIIBIO TOTOBOTO Habopa
pearentoB Cell & Tissue Staining Kit, HRP-DAB System
(R&D Systems, CILIA) u xpomoreHa 3,3-1uaMUHOOEH3U-
nuHa. JloKpalluBaHue SAep OCYIIECTBISUIH METHIOBBIM
seneHbM (Methyl Green, Dako, CIIA). C uenbio kop-
PEKTHOTO aHa/IK3a pe3ybraTa IPUMEHSUICS OTpULIATEIb-
HBI KOHTPOJb MO aHTUTENaM Ha MapajljIebHBIX Cpe3ax:
BMECTO MEPBUYHBIX aHTUTEN HAHOCHIIM UCIIOJIb3YEMBbIi
pasbasurens antuten 0,1% ¢ocdarnsiit 6ydep (pH 7.,4),
Jlasiee OKpaIluBaHUe MPENapaToB IPOBOAUIOCH COTTIACHO
CTaHJapPTHOMY MPOTOKOITY.

MopdomeTpuiecknuii aHaIu3 AJs BBISBICHUS CTere-
HU WHQUIBTpAUU COCYAMCTOW CTEHKH MPOBOAMIM Ha
mpemnaparax, OKpalleHHBIX TeMaTOKCHJIMHOM M D03HHOM.
Bcero uccienoBano 40 00pa3ioB COCYAUCTON CTEHKH.
CyMMapHBIil IOJCYET BCEX MOHOHYKJIEAPHBIX KIIETOK,
Cpeay KOTOPHIX MpeoOIafarolluMU SIBISUTHCH Makpodaru
1 TUM(OLIUTHI, OCYIIECTBISLICA B CICAYIOIIMX 30HAX COCY-
JTIUCTON CTEHKH!: B MHTUME HOPMaJIbHBIX YYaCTKOB apTepUH,
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B 30HaX MHTHMBI IOJ JUMHUIHBIM IISITHOM, B (HUOPO3HOMH
MOKPBIIIKE HECTAOUIBHBIX U CTAaOMIIBHBIX OJAIICK, B UX
aTepoMaTO3HBIX SApax. B kaxxmoit 30He onpenesnsy yuc-
JIEHHOCTS KJIeTOK B 10 mossix 3penust. Iloncuers: npoBonu-
1 6e3 MopdomeTpudeckoii cetku mpu X600 B MUKpOCKOTIE
Olympus CX41 (Olympus, Anonus).

J11s1 IpoBepKH BapHAIIMOHHBIX PSI0B HA HOPMAJIBHOCTh
MIPUMEHATIN CTATUCTUYECKUM KPUTEPUN HOPMAJIBHOCTH
Konmmoropoa—CmupnoBa. CTaTucTuiuecKuil aHaJIn3 MoIy-
YEHHBIX JJAHHBIX TPOBOIMIICS C TIOMOIIBIO KOMITBIOTEPHON
nporpammsbl Statistica Version 10. 3HaunMocCTh pa3nnyuii
MEKTy H3y4aeMBIMH BEIOOPKAMH OTPECIISUIH C TOMOIIBIO
t-kpurepusi CThIOAEHTA ITAPHBIM METOIOM CPABHCHHMS BBI-
OOpOK.

ITomyuenHsIe MpemapaTsl UCCIEAOBAIN B CBETOBOM
mukpockore Leica DM 2500 (Leica, 'epmanusi). Mukpo-
(oTorpacun noIyvanu ¢ UCIOIb30BaHUEM ITU(PPOBOIH (o-
toxameps! Leica DFC 420 n koMIbIoTepHOI TpOrpaMMBl
Leica Application Suit Version 3.4.0.

Pesynbrarsl

[Ipy *MMYHOTMCTOXHUMHUYECKOM aHAJIU3€ CTEHKH ap-
Tepuii 6enmok S100A8 He BBIABISICS B HHTUME HOPMallb-
HBIX YYaCTKOB aOpThl, KOPOHAPHBIX apTepHil U apTepuii
OCHOBaHUs ToJ0BHOTO Mo3ra (puc. 1 A). Ero He ynanock
00HApPYKUTh HH B DHIOTEIHATIBHBIX KJIETKaX, HU B Cy0-
SHIOTEIUANTBHOM MPOCTPAHCTBE, HU B OoJiee MTyOOKHX
OTJeNax BHYTPEHHEH 000J04KkH cocyqoB. B HadanbHbIX
aTepOCKIEPOTUUECKUX MOPAKEHUSAX — IUIMUIHBIX MIATHAX —
100 BBISABISUIMCH MHUYHBIE MaKkpodaru, coaepxaiiie
B cBoeil uromazme 6enok S100AS8, npenMyIiecTBEHHO
B [IOBEPXHOCTHBIX OT/IEJIaX UHTUMBI, TH00 OHH OTCYTCTBO-
BaJIM COBCEM.

[IpoTuBomONOXKHAS KapTUHA HaOMIONaIack B HECTa-
OMJIBHBIX aTEPOCKIEPOTHUECKUX MOPAKECHUIX, TPUUEM
BO BCEX TPEX TUMAX MU3Y4aeMbIX COCYIOB. YK€ Ha PaHHUX
sTanax GopMUPOBaHUS HECTAOUIBHOHN aTepoCKIepOTHYE-
CKOM OJISIIIKY B TIOBEPXHOCTHBIX OTAENax ee PuOpo3HOi
MOKPBILIKKA 00HAPY>KUBAJINCh MHOTOYHCIEHHBIE MaKpO-
¢aru, conepxkaiuue B cBoer nurtomiazme 6e1ok SI00AS
(puc. 1 B).

Ha Oonee mo3nHuX cTaausix B MOBPEXAECHHOH mO-
KPBIIIKE HECTAOMIIbHBIX MTOPAXKEHHUH TaKk)Ke BBISBISINCH
Makpodaru, skcrnpeccupyiue 31ot o6enox (puc. 1 C).
Crnenyetr OTMETUTD, YTO B aT€POMATO3HOM SIIpe HecTa-
OWJIBbHBIX ONsIIEK BHYTPU- U BHEKJIETOUHBIE OTIOXKEHHUS
6enka S100A8 monmHoCcThIO OTCYTCTBOBaNM (pHc. 1 D).
He ObL1M BBISIBIIGHBI OHU HH B IUTOTHOM (hUOPO3HO# TT0-
KPBILIKE, HU ¥ B IPYTHUX OT/JeNIaX CTaOUIbHON aTepocKIie-
POTHUYECKO OJIALIKY.

[TapannenbHBI TUCTOIOTUYECKUN aHAIU3 CTEHKH
3TUX ke COCYIOB MO3BOJMI YCTaHOBUTD, UTO B MECTaxX
omnoxxeHus 6enka S100AS8 B MOKpBINIKE HECTAOUIBHBIX
aTepOCKIIEPOTHUYECKUX MOPAKESHUN HAOIIOIAI0TCS MHOTO-
YUCJICHHBIE MOHOHYKJIEAPHOKJIETOUYHbIE HH(PUIBTPATHL,
MpeCcTaBlIeHHbIE B OCHOBHOM JTUM(OIIUTAMU U MaKpoO-
¢aramu (puc. 2 A).
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Puc. 1. benok S100A8 B cTeHKe apTepuil YeioBeKka. IMMYHOTHCTOXUMHYECKOE OKPAIIMBAHUE C MCIIOIh30BAaHUEM aHTHTEIN K OeNKy
S100A8. Buzyanuszauus peakuuu JJAB, nokpammBaHue saep METUIOBBIM 3eleHbIM, X700
A — 0TCYTCTBHE KIIETOK, 3Kcrpeccupytonmx 6enok S100AS8, B HOpMaIbHOM ydacTKe HHTHMBI a0PTHI YeJIOBEKa,
B — MHOTrOUMCIIEHHBIE Makpodary, skcrpeccupyomue 6enok S100A8, B MOKphINIKe JTUMUIHO-GUOPO3HON OIISIIKI
U B TIOBPEXK/ICHHOHN MMOKPHIIIKE HeCTaOMIbHOI arepockieporuueckoit omsimiku (C), D — orcyrerre kinetok ¢ SI00A8

B aT€POMATO3HOM SAPE JUIUAHO-GUOPO3HOH OISAIIKH

Fig. 1. S100AS8 protein in the wall of human arteries. Immunohistochemical staining with antibodies to SI00A8. DAB, methyl green,

x700

A —no cells expressing S100A8 protein in the normal area of human aortic intima, B — numerous macrophages expressing
S100A8 protein in the cap of the lipid-fibrous plaque and the damaged cap of the unstable atherosclerotic plaque (C),
D —no cells with SI00AS in the atheromatous core of the lipid-fibrous plaque

Jannabie MOp(hOMETpUYECKOr0 aHAIM3a TOATBEPAUIH
3tu Habmonenus (puc. 3).

Yucino MOHOHYKJIEapHBIX KJIETOK B MHTUME HecTa-
OunbpHOro mopaxkeHus: Bo3pacrtaer B 5,7 pasa (p<0,05)
10 CpaBHEHHIO ¢ HOpMOW, B 3,3 pasa (p<0,05) mo cpas-
HCHUIO C MHTHMOW CTAOWIIBHOM OJISIIKH, a TAaKXKe [OYTH
B 1,7 pa3a 1o cpaBHEHHUIO C HAYAIbHOU CTael MOpakeHHs
(puc. 2 B, 3).

O6c¢cyxnmeHne

ITommydenHbIe pe3ynbTaThl CBUACTENBCTBYIOT O TOM, YTO
otnoxenus: 6enka S100A8 HabnromaroTcst B TOBPEKICH-
HOU (UOPO3HON MOKPHINIKE HECTAOMIBHBIX aTepOCKIIe-
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POTHYECKHX MOPaKEHUH, B TO BpeMsl KaK B HOPMaJIbHbIX
y4acTKaX MHTUMBI U3y4aeMbIX apTEepHid U B MOKPBHIIIKE
CTAOMIIBHBIX aTePOCKIEPOTUYECKUX OJISIIEK OTIOKEHUS
OTCYTCTBYIOT. DTH JJaHHbIE TIOATBEPKAAIOT TOUKY 3pe-
HUS, 4TO BHyTpUKIeTouHas nponykuus S100A8 moxer
BBI3BIBaTh MUTPALMIO (AaroluToB B 30HY (POPMHUPOBAHUS
aTEePOCKIEPOTUUECKOTO MOPAKEHUS, MOCKOIBKY B I1O-
KpBIILIKE HECTAOMIIbHBIX MOPaXeHU 0OHApY KUBAIOTCA
MHOTOYHUCIIEHHbIE MaKpo(daru, SKCIPECCUPYIOLIUE 3TOT
oenok [9, 11, 12]. BaxxHo, 4T0 04aru BHYTPHUKIETOUHON
nokanu3anuu 6enka S100A8 okpyxeHbl BOCTIaIUTEIbHbI-
MH MOHOHYKJIEapHOKJIETOUHBIMHU UH(MIbTparamu [ 13, 14].
Bepostho, 6emox SI00A8 criocobcTBYeT aKTHBALIUK UM-
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Puc. 2. Knetounsle peakluy B pa3IHYHbIX aTePOCKICPOTHUECKUX MOpaxkeHHsIX. OKpacka reMaTOKCUIMHOM U 303UHOM, X700
A — MHOTOYHMCIIEHHBIE JINM(OLUTHI X Makpodaru B paifoHe NOBPEXKIEHHOIN HOKPBILIKH HECTaOMIbHON aTepOCKIIEPOTHYECKON
OisiKH, B — OTCYyTCTBHE MOHOHYKJICAPHOKIIETOUHOI MHOUIBTPALMH B IIOKPBIIIKE CTA0MIBHO aTepOCKIepOTHYECKON OJISIIIKH
Fig. 2. Cellular reactions in various atherosclerotic lesions. H&E stain, x700
A —numerous lymphocytes and macrophages in the area of the damaged cap of unstable atherosclerotic plaque,
B — no mononuclear cell infiltration in the cap of stable atherosclerotic plaque
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Puc. 3. KonndecTBeHHOE COZep)KaHUE MOHOHYKJIEAPHBIX KIIETOK B HOPME M B PA3JIMYHBIX THIAX
aTepOCKIEPOTUUECKUX MOPAsKEeHUH HMHTHMBI apTepHit
Fig. 3. The quantitative content of mononuclear cells in normal and in different types of atherosclerotic

lesions of arterial intima

MYHOBOCHAJIUTEIbHBIX PEAKIUI B COCYIUCTON CTEHKE,
KOTOpPBIE MOTYT JIeXKaTh B OCHOBE (DOPMHPOBAHHS HECTA-
OHMJIBHBIX MPOTPECCHPYIOMINX aTEPOCKICPOTHISCKUX O~
paXXCHUI M CIOCOOCTBOBATh Pa3BUTHIO OCTPOTO HH(pAPKTA
Muokapaa [15].

Takum 00pa3om, MPOBEACHHOE UCCIIECIOBAHHE TIO3BOJIS-
€T paclpuTh npeacrasienus o poinu S100AS8 B atepore-
Hese. He uckiioueHo, 4To B AajbHeiIeM Oeliku ceMencTBa
S100A8 mMoxkHO OyzneT paccMaTpuBaTh B Ka4eCTBE KIMHU-
YeCKoro OmoMapkepa U TeparneBTUYEeCKON MUIICHU MPH
CepIeYHO-COCYAUCThIX 3aboneBanusx [9, 16].

KIIMHWYECKAS M SKCITEPYIMEHTAJIBHASI MOP®OJIOTVIA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

3aknoueHne

B uHTHME HeCTaOWIBHBIX aTePOCKICPOTHIECKUX T10-
pakeHUl 0OHapyKeHa BHYTPHUKJICTOUHAS JIOKAIA3AIHS
oenka S100A8. Ero skcmpeccus cocpeaoTOUYUBACTCS
MPEUMYIIECTBEHHO B IIMTOILIa3Me Makpodaros. B Hop-
MAJTBHBIX Y4aCTKAaX HHTUMBI 20PThI, KOPOHAPHBIX apTEPHA,
a. basilaris n B OKPHIIIKE CTAOUIIBHBIX aTEPOCKICPOTH-
YEeCKHX OJAIIEK OHH OTCYTCTBYIOT. OTHOBPEMEHHO B ATUX
JKE YHIACTKaX COCYIUCTON CTEHKH BBIABIISIOTCSI MHOTOYHC-
JICHHBIC BOCIAIHUTEIbHBIC MOHOHYKJICAPHOKICTOUHBIC
UH(UIBTPATEL.
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Ha ocHOBaHMY NOJTy4YEHHBIX PE3YyJIbTaTOB BbIIBUTAETCS
runoresa, yto 0emok S100A8 MoxkeT crmocoOCTBOBATh aK-
TUBALIMY UMMYHOBOCIIAIUTENIBHBIX PEAKLUi B COCYIUCTOM
CTEHKE, KOTOpbIe MOTYT JIeXaTh B OCHOBE ()OPMHUPOBAHUS
HECTaOMJILHBIX MPOrPECCUPYIOLINX aTePOCKIEPOTHUECKUX
MOpaKEHUH, TPUBOJSIINX K Pa3BUTUIO OCTPOTO KOPOHAP-
Horo cuHapoMa. He nckmoueHo, 4to B nanbHeiimem Oenku
cemeiictBa S100 MoxHO OyaeT paccMaTpuBaTh B Ka4eCTBE
KIIMHUYECKOTO OMOMapKepa U TepaneBTUYECKON MUILICHH
IIPH CEePIEUYHO-COCYAUCTHIX 3a00JIeBaHUIX.
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Changes in the cellular composition of the inflammatory infiltrate
and connective tissue of the oral mucosa in rats during wound
healing using a protective piezoelectric coating
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Abstract. Introduction. Wound healing is a process based on a complex mechanism of intercellular interac-
tion. The aim was to study changes in the oral mucosa cellular composition during wound healing with and
without a protective piezoelectric coating.

Materials and methods. The study was carried out on 50 Wistar rats divided into four groups: one control
group of intact rats and experimental groups 1, 2, and 3. The rats of the experimental groups were subjected
to excision of a lip mucous membrane flap with wound formation. In the animals of experimental group 1,
the defect was open. In group 2, we used a polymer membrane with copper modification, and in group 3, the
membrane was without copper modification. The animals were sacrificed on days 3, 7, and 12 of the study.
We used light and electron microscopy to study the qualitative and quantitative changes in the composition
of cell populations at the site of the defect.

Results. On day 3, there prevailed neutrophilic infiltration in all groups. In groups 2 and 3, we observed a
large number of macrophages and fibroblasts that indicated the transition to the next phase of wound heal-
ing. On day 7, in group 1, there persisted extensive neutrophilic and macrophage infiltration, whereas, in
groups 2 and 3, the signs of inflammation decreased, and wound healing was active. On day 12, in group 1,
all values were significantly higher than in the control group and there was damage to the ultrastructure; in
groups 2 and 3, all the studied parameters reached the control values.

Conclusion. We revealed the patterns of changes in the cellular composition of a wound during its heal-
ing. The use of the coating contributed to accelerated wound healing, which was found during the analysis
of changes in the composition of cell populations. The closure of the oral mucosa wounds with polymer
piezoelectric membranes was proven to have a good effect on tissue repair and was supposed to reduce the
risk of postoperative complications.

Keywords: wound defect, mucous membrane, oral cavity, piezoelectrics, inflammation, regeneration, scaf-
folds, dentistry
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JI3MeHeHN S KTeTOYHOTO COCTaBa BOCIATNTEThHOTO I/IH(l)I/UIbTPaTa n COCHI/IHI/ITCJIbHOﬁ TKAaHN
CIM3UCTON 000TOYKM IOTOCTI PTa KpbIC IpU pereHepanu paHbl € UCIIO/Ib30OBAHNEM 3AIIMUTHOTO
NMbE30INTEKTPUICCKOTO INOKPBITUA

A/, Konsesa', E.JO. Bapaxyma', A.E. Jleiman’, E.H. Bonvoacoé’, K.C. Cmanxesuy’

' ®I'BOY BO Cubupckuii rocyiapcTBEHHbIH METUIIMHCKUI yHUBEpcHTeT Mun3apasa Poccuu, Tomck, Poccust
2 ®IAOY BO HauunoHanbHBIH HCCienoBareibckuii TOMCKUH MONMTEXHUYECKU yHIBepcHTeT, ToMck, Poccust
3TocymapcTBeHHbIi yHuBepcuTeT mTata MonTana, bosmen, Montana, CIITA

50

Bseoenue. 3axxuBnenue paHeBoro aedexra — KOMIUIEKCHBIH IPoIiecc, B OCHOBE KOTOPOTO JISKHT CIIOXKHBII
MEXaHN3M MEKKJIETOUHOT0 B3auMoeHcTBH. Llenbio nccnenoBanus SBISAIOCH H3yUeHUE H3MEHEHHS KIIeTOY-
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HOTO COCTaBa CIIM3UCTON OOOIOYKH ITOJIOCTH PTa B XOJI€ pETEHEPAIIH PAHEBOTO Ae(eKTa IPH HCIIONb30BaAHUH
3aIIUTHOTO IHE303IEKTPHUYECKOTO IMTOKPHITHS U 03 HEeTo.

Mamepuanvr u memoost. ccnenoBanue Obu10 ipoBeaeHo Ha S0 Kpbicax JIMHUU Buctap, pa3eieHHbIX Ha
YeThIpe TPYIIIBI: KOHTPOIbHAS — HHTAKTHBIE YKHUBOTHEIE, |- SKCIIEpUMEHTAaIbHAS — )KUBOTHBIE C OTKPHITHIM
paHeBbIM 1e(heKTOM, 2-5 U 3-5 SKCIIEPUMEHTaIbHbIC — JKUBOTHBIE C PAHEBBIM Je(EKTOM, TIEPEKPHITHIM T10-
JUMEpHOH MeMOpaHoii 6e3 MOmu(UKAIIMK U ¢ METHBIM HAITBUIEHHEM, COOTBETCTBEHHO. 3a00p Marepuaina
JUTsI CBETOBOM M DJIEKTPOHHON MUKPOCKOIIUY TPOBOAWIIN Ha 3-H, 7-¢ u 12-e cyTku uccnenopanus. M3yuamm
KaueCTBEHHbIC M KOJIMYECTBEHHBIE N3MEHEHHS COCTAaBa KIETOUHBIX MMOMYJISILKiT HAa MecTe eeKTa.
Peszynomamur. Ha 3-u cyTKu Uccie0BaHust BO BCEX rpyIax npeodnanana HeTpouiibHas HHOHIBTPALHS.
Bo 2-i1 1 3-i 9KCHIepIMEeHTAIBHBIX TPYIIax HaOI0aI0Ch OOIIBIIOE KOJHYECTBO MaKpodaros u ¢hudpodac-
TOB, CBUICTEIBCTBYIOIINX O IIEPEX0/Ie Ha CIEAYIONIYIO CTAIUI0 pereHepanuu paHsl. Ha 7-e cyTku B 1-it
IPyIIe COXPAHINCh OOMUpHAas HeWTpouiIbHasS U MakpodaranbHas HHOHUIBTPALKs, BO 2-1 1 3-i rpymmax
MIPU3HAKH BOCTIAJIEHUS CHIIKAIMCh, aKTUBHO TIPOUCXOAMIIA perenepanus panbl. Ha 12-e cyTku Bo 2-# 1 3-it
9KCHEPUMEHTAIBHBIX TPYIINaX BCE UCCIIEAYEeMbIE MTOKA3aTeIH JOCTUTaTH KOHTPOJIBHBIX 3HaYCHUH, B 1-i
rpymIie Bce 3HaYeHNs OBUIH JOCTOBEPHO BHIIIE KOHTPOIBHBIX, IMEJIICh HAPYIIEHHS YIBTPACTPYKTYPHOTO
CTPOCHHS KIIETOK.

3aknrouenue. B xone uccie1oBaHus BEIABICHBI 3aKOHOMEPHOCTH H3MEHEHUS KJIETOYHOTO COCTaBa PAHEBOTO
nedexTa Ipu ero pereHepanuu. Vcmonb30BaHIE TOKPBITHS CIIOCOOCTBOBANIO YCKOPEHHOMY 3aKHBIICHHIO
paHsl, 9TO OBLIO BBISICHEHO B XOZE aHAIN3a M3MEHEHUS COCTaBa KIETOYHBIX MOMysinuid. JlokasaHo, 9To
3aKpBITHE PAH CIM3UCTON OOOJIOYKH MOJIOCTH PTa MOJUMEPHBIMH MBE30IEKTPUIECKUMU MeMOpaHaMu
OJaroNpHATHO BIMSUIO HA BOCCTAHOBIICHHUE IIEIOCTHOCTH TKaHEH M, IMPEANION0KHUTEIHHO, CHIKAJIO PUCK
BO3HHUKHOBEHUS ITOCJICOTIEPALIMOHHBIX OCIOKHEHHH.

KaioueBble ciioBa: paneBoi gedekT, ciusurctas 000I04Ka, [OJI0CTh PTa, TbE30IEKTPUKH, BOCIIAJICHHUE,
pereHepariys, ckapQoiibl, CTOMATOIOTHS
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including 15 rats. The study was approved by the local

Wound healing is a complex process that includes sev-
eral stages: inflammation, regeneration, and reorganization
of the scar [1]. The inflammatory process during wound
healing is more pronounced with an open wound, in con-
trast to the situation when the defect is covered by a protec-
tive membrane [2]. This is due to the fact that the wounds
of the oral cavity are constantly exposed to aggressive ef-
fects from mechanical, physical, chemical, and microbial
factors, from which the wound covering protects [3, 4]. At
the same time, the presence of piezoelectric properties in
membranes favorably affects the prognosis of the regenera-
tion process [5]. We suggested that the cellular composition
in the wound defect area at various stages of healing differs
depending on the method of injury management. The aim of
this research was to study changes in the cellular composi-
tion of the oral mucosa during wound regeneration with
and without a protective piezoelectric coating.

Materials and methods

The study was carried out on 50 Wistar rats divided
into four groups: the control group of intact rats (n=>5)
and three experimental groups 1, 2, and 3, each group

KIMHUYECKAA 1 SKCIIEPMMEHTAJTIBHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

ethics committee of the Siberian State Medical University
(No. 7693/1 from 26.8.2019). The study was carried out
in compliance with the principles of humanity set out in
the Council Directive (86/609/EEC) and the Declaration
of Helsinki. The rats from the experimental groups were
subjected to excision of a lip mucous membrane flap with
the formation of a wound being 7x4 mm. In the animals
of experimental group 1, the defect was open, which cor-
responded to the traditional method of treating wound
surfaces in the oral cavity. In animals of experimental
groups 2 and 3, the wound defect was coated with a poly-
mer membrane, fixed along the edges of the wound with
simple interrupted sutures (Fig. 1). In the rats of experi-
mental group 3, we used a polymer membrane modified
with copper the side with sputtering being on the wound.
Surgical intervention was performed under intramuscular
sedation with “Zoletil.”

The animals were sacrificed on days 3, 7, and 12 of the
study by introducing them into hypoxia in a CO, chamber.
We carried out a visual assessment and a photo protocol
of the wound with a macroscope. Then, soft tissues were
excised from the area of the formed defect to manufacture
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Fig. 1. Surgical intervention: excision of the lip mucous
membrane and subsequent coating of the wound with
a polymer membrane

Puc. 1. OnepaTuBHOE BMEIIATEIbCTBO — HCCEUEHHE CIIU3UCTON
000JI0YKH T'yOBI C 3aKPHITHEM PaHEBOTO JedekTa
HOJIMMEPHOH MeMOpaHoi

histological specimens. Material for semi- and ultra-thin
sections was taken from the distal part of the wound relative
to the central incisors. After that, the material was placed
on blocks and marked to define the topography of histo-
logical materials.

The materials were placed in a 2.5% glutaraldehyde
solution in 0.2 M cacodylate buffer (1:9) for fixation and
postfixed in a 1% OsO, solution for 4 hours in a refrigera-
tor. Dehydration was carried out in ethanol with ascending
concentration: the specimens were held in 70% ethanol
overnight, then brought to 96% ethanol, and kept twice in
acetone for 15 minutes. After dehydration, the specimens
were poured into a mixture of epon and araldite M.

Semi- and ultra-thin sections were prepared on an
LKB-4 ultratome (LKB Vertriebs GmbH, Sweden). The
former were colored with toluidine blue and examined
under an optical microscope; the latter sections were con-
trasted with uranyl acetate and lead citrate and studied us-
ing a JEM-1400 electron microscope (JEOL, Japan).

We performed qualitative and quantitative histologi-
cal assessments and determined the number density (ND)
of macrophages (MPs), neutrophils (NPs), fibroblasts
(FBs), lymphocytes (LC), plasma cells (PCs), mast cells
(MCs), and eosinophils (EPs) per 1 mm? of section. For
each histological specimen, we analyzed 50 fields of view
(x900). The indicators were calculated using the Image J
program. We verified the normal distribution hypothesis
using the Kolmogorov—Smirnov test. Since the distribution
of the values of all quantitative traits did not correspond to
the normality tests, we used the Kruskal-Wallis one-way
analysis of variance with the median test to compare in-
dependent samples and the Wilcoxon signed-rank test for
paired comparisons. The results were considered statisti-
cally significant at p<0.05.
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Results

On day 3, we visualized wound defects in all experi-
mental groups with a macroscope. In experimental group
1, the defects were 21.34+2.3 mm? large. Visual examination
showed asymmetry of the face with buccal region edema
on the side of the wound. The surface of the wound was
covered with a loose yellowish plaque. After debridement of
the wound with a cotton swab moistened with a 0.05% solu-
tion of chlorhexidine, we observed bleeding and exposure
of the wound surface. The mucous membrane surrounding
the wound defect was hyperemic and edematous (Fig. 2A).

In rats of experimental groups 2 and 3, facial asym-
metry was not expressed and swelling of the buccal re-
gion was not visualized. When we removed the membrane
from the wound, we observed defects of 17.8+3.1 mm? and
16.2+£2.2 mm? in the animals of groups 2 and 3, respec-
tively. In both groups, there was a fibrinous plaque in the
center of the wound and a smooth glossy bright pink tissue
along the periphery. The plaque was easily removed from
the surface of the wound after debridement with a cotton
swab moistened with 0.05% chlorhexidine solution; there
was no bleeding. Hyperemia and swelling were less pro-
nounced than in group 1 (Fig. 2B).

Histologically, we observed extensive cellular infiltra-
tion in the defect areas in all experimental groups on day
3. It was represented by NP (1), MP (2), FB (3), MC (4),
PC(5), LC (6), and EP (7). At wound edges, we determined
necrotic debris containing fiber fragments and cells (CF) of
connective tissue, rod-shaped and spherical bacterial cells
(BCs) [Fig. 3A, Fig. 4A, Fig. 4B].

In experimental group 1, ND of NPs reached 2911.5
(2865.0; 2956.0) per 1 mm? of the section, which was 1.65
and 2.15 times significantly more than in experimental
groups 2 and 3 (p=0.047), respectively, and 242 times sig-
nificantly more than in the control group (p=0.045) (Table).

In the wound area, mature NPs predominated, which
is evidenced by a clearly segmented nucleus (N) with pe-
ripherally condensed heterochromatin (HH); nucleoli were
absent. Mature NPs were surrounded by fiber and cell frag-
ments (CFs) of connective tissue and bacterial cells (BCs).
The NP ultrastructure indicated their high phagocytic activ-
ity: multiple granules (Gr), glycogen clumps (Gl), phago-
lysosomes, and residual bodies (RB) were visualized in the
cytoplasm, the cell membrane formed outgrowths (*). At
the same time, such organelles as the Golgi complex, rough
endoplasmic reticulum, mitochondria (M) were expressed
weakly and almost not visualized (Fig. 4B).

In experimental group 1, the ND of MPs was 772.5
(750.2; 788.0) per 1 mm? of the section, which was
4.7 times higher than in the control group and 1.65 and
2.3 times lower than in experimental groups 2 and 3, re-
spectively (p=0.039) (Table).

On ultramicroscopic examination, MP, as well as NP
(Fig. 4C) showed signs of high phagocytic activity: mul-
tiple outgrowths (*) formed by the cell membrane, a large
number of lysosomes (L), phagolysosomes, and residual
bodies (RBs) were visualized in the cytoplasm. We ob-
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Fig. 2.

Puc. 2.

OPUTMHAJIBHBIE ICCJIENOBAHNA

Macrophotographs of the wound defect. A — the wound defect in the buccal area with a hyperemic mucous membrane along the
periphery and a fibrinous plaque in the center. Experimental group 1. Day 3. B — the wound defect in the cheek area with a fibrinous
plaque in the center. Macroscopic appearance, typical for groups with wound coverage. Experimental group 2. Day 3. C — the wound
defect in the buccal area with hyperemic mucous membrane along the periphery and fibrinous plaque in the center. Experimental
group 1. Day 7. D — the wound defect in the buccal area with a fibrinous coating in the center. Macroscopic appearance, typical

of groups with wound coverage. Experimental group 3. Day 7. E — the scar at the site of a wound defect in the buccal mucosa.
Decreased soft tissue volume. Experimental group 1. Day 12. F — the regenerated buccal mucosa at the site of a wound defect.
Slight cicatricial deformity, unexpressed decrease in soft tissue volume. Macroscopic appearance, typical of groups with wound
coverage. Experimental group 3. Day 12

Maxkpodororpadun paneBoro gedexra. A — paHeBOH Ae(eKT B 00IaCTH ILEKU KPHICHI ¢ THIIEPEMUPOBAHHOM CIU3UCTON 000JIOUKOM
1o nepudepnn 1 GHOPHHO3HBIM HATETOM B IIEHTPE. 1-51 SKCIIepUMEHTaNIbHAs TPyMITa. 3-1 CYTKH HCCIeIoBaHMs. B — paneBoit

nedeKT B 00/1aCTH MIEKH KPBICHI C (PUOPUHO3HBIM HAJIETOM B LIEHTpe. MakpOCKOIMYecKas KapTHHA, XapaKTepHast 1Sl TPy

C PaHEBBIM ITOKPBITHEM. 2-51 SKCIIEPUMEHTAIbHAS IPYIIIa. 3-1 CyTKH HccienoBanus. C — paHeBo# 1e()eKT B 00IACTH LICKH KPBICHI

C THIEPEMUPOBAHHOM CIIM3HUCTOMN 000104KO# 110 nieprdepuy 1 GUOPHHOZHBIM HAJIETOM B IIEHTpE. |- SKCIIepUMEHTANIbHAsI TPYIIIIa.
7-e cyTku uccienoBanus. D — paHeBoit 1eekT B 001acTy eKH KPbIChl ¢ GHOPUHO3HBIM HAIETOM B LIeHTpe. MakpocKonuueckas
KapTUHa, XapaKTepHasi JULsL TPYIIIT C PAHEBBIM MOKPHITHEM. 3-51 SKCIIEpUMEHTaJIbHAs IPyIIa. 7-¢ CyTKU uccnenoBanus. E — pyoert

Ha MECTe PaHEeBOTO Je(heKTa CITM3HCTON 000IOYKH 1IeKH KpbIchl. CHIDKeHHE 00beMa MITKUX TKaHeH. |- SKCIiepMMeHTalIbHasI TPYIIIa.
12-e cyTku uccnenopanus. F — pereHepupoBaBiias ciu3ucTast 000JI04Ka IIEKU KPBICHI HA MecTe paHeBoro aedexra. HeznaunrenpHast
pyOroBas aedopMaris, HEBBIPAXKEHHOE CHIDKCHHE 00beMa MSTKHX TKaHeH. MaKpOCKOIIYecKast KapTHHA, XapaKTepHast ISt TPYIII

C PaHEBBIM MOKPBITHEM. 3-51 SKCIIEPUMEHTAJIbHAS IPYIIa. 12-€ CyTKU HCCIICA0BaHS
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Fig. 3.

Puc. 3.

54

The mucous membrane of a rat lip during healing of a wound
defect. A — predominance of inflammatory cells in the wound
defect area on day 3. Histological picture characteristic of

all experimental groups. Experimental group 1. B — cells of
the inflammatory infiltrate and actively degranulating mast
cells surrounded by separate connective tissue fibers on

day 7. Experimental group 1. C — formed connective tissue
with a predominance of fibroblasts on day 7. Histological
picture characteristic of the groups with wound dressing.
Experimental group 3. D — area of the wound defect on

day 12 in the group without wound dressing with formed
connective tissue, persistent inflammatory infiltration

and degranulation of mast cells. Experimental group 1.

E — formed connective tissue with single fibroblasts and
macrophages on day 12. Histological picture characteristic
of the groups with wound dressing. Experimental group 2.
Toluidine blue, x900. 1 — neutrophils (NP), 2 — macrophages
(MP), 3 — fibroblasts (FB), 4 — mast cells (MC), 5 — plasma
cells (PC), 6 — lymphocytes (LC), 7 — eosinophils (EP)
Cizucras 0001104Ka I'yObl KPBICHI B X0/I€ 32)KHBJICHHS PaHEBOTO Aedekra. A — peodialaHue KIETOK BOCIAIUTEILHOTO
uHbUIBTpaTa B 007aCTH paHeBoro nedekTa Ha 3-M CyTKU UCCieNoBaHus. [McToornyeckas KapTiHa, XapakTepHast s

BCEX HKCMIEPUMEHTANIBHBIX TPYIIL. 1-51 SKCIIEpUMEHTaNIbHAS Ipynna. B — KIIeTKH BOCIAIMTENBHOTO HHUIBTpaTa 1 aKTHBHO
JICTPaHYJIMPYIOLIIE TYYHBIC KJICTKU B OKPY)KCHUH OTICIIBHBIX COCIMHUTEILHOTKAHHBIX BOJIOKOH Ha 7-€ CYTKH HUCCIICIOBAHHS.
1-s1 sxciepuMenTanpHas rpymmna. C — copMUpoBaHHAS COSANHUTEIBHAS TKaHb C IIPeo0IagaHieM KIETOK puOpPOOIacTHIECKOrO
psna Ha 7-e cyTku. ['cTonorndeckas KapTHHA, XapakTepHast Ays 2-i U 3-# SKCIiepUMEHTalIbHBIX TPYMIL. 3-5 SKCIIEpUMEHTaIbHAs
rpymma. D — o6macts paneBoro nedekra Ha 12-e CyTKH HCCIeI0BaHUs cO ChOPMHUPOBAHHOI COSANHNUTEIBHOMN TKAHEIO,
COXPAaHSOLICHCs BOCMAIUTENbHOI HHPWIBTPALUel U JerpaHysiyell TYYHbIX KIETOK. |-51 SKCIIieprUMeHTabHas TPyIIa.

E — chopmupoBaHHas coeJMHUTEIbHAS TKaHb C SAMHIMYHBIME (GHOpobIacTaMu U Makpodaramu Ha 12-¢ CyTKH HCCIICIOBAHMSL.
T'ucronoruyeckas KapTHHA, XapakTepHasi 11 2-0i 1 3-eil SKCIIEpUMEHTANIBHBIX TPYIIL. 3-51 SKCIIEPUMEHTAIbHAS TPYIIIIA.
TonmynauuoBsIH cunuit, X900 1 — HO, 2 - M®, 3 — b, 4 — TK, 5 — 111, 6 — JIL, 7 — DD
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Table | Tabnuya
The number density of cellular components in the wound defect area of the oral mucosa (per 1 mm? of section) |

YucaeHHAasi II0THOCTD KJIETOYHBIX 3JIEMEHTOB B 00J1aCTH PaHeBOro qedeKTa CIM3HCTOI 000,104KH motocTH pra (B 1 Mm? cpe3sa)

ND of NP | ND of MP | ND of FB | NDofMC| NDofPC| NDofLC| ND ofEP|
YIll H® Yll Mo Yll ®b YIl TK YIT ITIX YI1 JII 4l1 30
Control | 12.0 163.0 (158.0; 380.0 45.00 176.0 12.0 10.0
Kontpomns (10.0; 17.7) 165.0) (376.0; 391.7) (43.0;46.0)  (173.2; 17.7) (0; 14.0) (0; 20.0)
Day 3 | 3-u cytkn
Group 1 | 2911.5*% 772.5% 3782.0%* 12.0* 197.0 161.0* 75.0 *
l-arpymma  (2865.0; 2956.0)  (750.2; 788.0)  (3721.0;3849.5)  (12.0; 13.0) (9.0; 10.7)  (159.0; 164.0) (73.0; 77.7)
Group 2 | 1765.0%# 1274.0*# 4464.0* 17.0* 192.0 147.5% 55.0%*
2-srpymma  (1745.7;1793.7) (1251.7; 1294.0) (4418.5;4505.5) (16.0; 19.0) (89.0;94.0)  (144.0; 149.7) (52.0; 56.0)
Group 3 | 1355.5%# 1750.0 *# 5378.5%# 17.0%* 192.0 149.0* 47.0*
3-arpymma  (1294.0; 1366.5) (1735.2; 1785.5) (5346.2;5465.7)  (16.0; 20.0) (88.0;94.0)  (145.0; 152.7) (45.0; 50.0)
Day 7 | 7-e cytkn
Group 1 | 1148.0* 1846.0%* 4530.5* 127.0%* 73.5% 323.0* 71.0%
l-ssrpymma  (1128.5; 1171.2) (1831.2; 1869.0) (4472.5;4579.7) (125.0;131.0)  (71.2;77.7)  (319.0;327.0) (67.2;72.7)
Group 2 | 855.5% 1470.5* 5436.0* 224.5*# 98.0*# 548.0%# 42.0%#
2-s1 TpymIa (791.7,919.7)  (1435.2; 1488.7) (5372.7;5512.2) (220.2;321.0) (95.2;102.1) (544.5;563.0) (38.0;44.7)
Group 3 | 581.0%# 1128.0%# 6136.0%# 321.0%# 127.0# 629.0*# 29.0*#
3arpymma  (569.7;585.7)  (1118.5;1145.7) (6126.0;6145.0) (319.0;327.0) (122.0; 131.0) (627.2; 635.0) (25.2; 32.0)
Day 12 | 12-e cyTku
Group 1 | 457.0* 971.0%* 2746.5* 130.0%* 100.0* 226.0* 18.0*
1-st rpymma (452.0; 465.0)  (947.0; 1138.2)  (2639.0;2906.0) (125.2;132.0) (95.0; 102.0)  (223.0;229.0) (16.0;19.0)
Group 2 | 99.5%# 159.0# 397.0# 45.0# 151.0# 109.0*# 10#
2-51 rpymma (95.0; 102.0) (157.2;163.7) (392.2; 400.7) (43.2;46.0)  (145.2;155.0) (108.0;113.5)  (0; 10.0)
Group 3 | 12# 147,5# 397.5# 45.0# 175.0# 935*# 10#
3-s1 Tpymma (12.0; 13.0) (143.0; 149.7)  (395.0; 402.0) (43.0;46.0)  (173.0; 177.0)  (91.0;95.0)  (10.0; 17.0)

* — significant differences compared to the control group (p<0.05); # — significant differences compared to group 1 (p<0.05)
ND — numeric density, NP — neutrophils, MP — macrophages, FB — fibroblasts, MC — mast cells, PC — plasma cells, LC — lymphocytes,

EP — eosinophils

* — TOCTOBEPHBIE PAa3IMYHs 110 CPABHEHUIO ¢ KOHTPONBHOI rpymmoit (p<0,05); # — mocTOBepHbIE pa3INdus 0 CPaBHEHHIO C 1-i rpymmoit

(p<0,05)

YII — yucnennas miotHOCTh, H® — Hefitpodunsl, MO — makpodaru, @b — pudbpodnacter, TK — Tyunsie xnerku, [11] — mmazmanuTsl,

JIL — mum¢onuts, DD — 303MHOPUITBI

served a large number of mitochondria (M) with clearly
structured crypts, as well as an extensive rough endoplas-
mic reticulum (RER) and the Golgi complex (GC).

In experimental group 1, the ND of granular MCs de-
creased to 17.0 (16.0; 19.0) per | mm? of section, which
did not differ from that in experimental groups 2 and 3
(p=0.065) (Table).

ND of EPs did not significantly differ between the ex-
perimental groups (p=0.089) and reached 75.0 (73.0; 77.7)
per 1 mm? of section for group 1, which was 7.5 times
greater than in the control group (p=0.029) (Table).

In all experimental groups, ND of PCs did not signifi-
cantly differ from that in the control group being 176.0
(173.2; 178.7) per 1 mm? of section (p=0.087) (Table).

In experimental group 1, ND of LCs was 161.0 (159.0;
164.0) per 1 mm? of section and did not differ significantly
from that in other experimental groups (p=0.085) but it was
13.4 times higher than in the control group (p=0.036) (Table).

KIMHUYECKAA 1 SKCIIEPMMEHTAJTIBHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

In experimental group 3, ND of FBs reached 5378.5
(5346.2; 5465.7) per | mm? of section which was 1.4 times
higher than in groups 1 and 2, and 14 times higher than in
the control group (p=0.041) (Table).

In all groups, there prevailed young fusiform FBs with
moderately developed synthesis organelles: rough endo-
plasmic reticulum (RER) and the Golgi complex (GC). In
the nuclei with small invaginations, HH condensed along
the periphery as osmiophilic lumps, and decondensed chro-
matin was distributed in the central part of the nuclei. Large
mitochondria (M) with complexly structured crypts were
visualized inside the cytoplasm. Vesicles (V) with suspected
procollagen molecules were observed near the cell mem-
brane (PM). On the periphery of the FBs, there were signs
of extracellular edema and collagen protofibrils (Fig. 4D).

In animals of group 1, on day 7, there was no facial
asymmetry and swelling of the buccal region on the side
of the surgical intervention. The wound was 8.2+2.1 mm?,
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in the center of which there was a loose fibrinous plaque,
which was easily removed after the wound was debrided
with a cotton swab moistened with 0.05% chlorhexidine
solution. Bleeding from the wound was insignificant. Along
the edge of the regenerating surface, we observed a rough
matte pink tissue, sharply limited from the normal mu-
cous membrane, which, in turn, was slightly hyperemic
and edematous along the edges of the defect. There was a
decrease in the soft tissue volume in the wound area which

Fig. 4. Electron micrographs of cells from the wound defect area.

is supposed to follow a consequence of cicatricial deformity
of the wound (Fig. 2C).

In groups 2 and 3, there was no facial asymmetry; the
wound under the membrane was clean and without plaque.
The size of the defect was 4.8+2.1 mm?, which is not sig-
nificantly different (p=0.065). The mucous membrane
around the wound defect was pale pink and nonedematous.
Regeneration occurred with sufficient restoration of soft
tissue volume (Fig. 2D).

A — accumulation of inflammatory cells with predominance of polymorphonuclear leukocytes on day 3, x5000. B — neutrophil
from the wound defect area with outgrowths of plasma membrane and phagolysosomes indicating high phagocytic activity

on day 3, x20000. C — macrophage with multiple pronounced synthesis organelles, outgrowths of plasma membrane,
phagolysosomes and residual bodies inside the cell on day 3, x20000. D — young fibroblast with signs of increasing synthetic
activity: a large number of mitochondria and pronounced rough endoplasmatic reticulum, cytoplasmic outgrowths on day 3,
x20000. E — degranulating mast cell with low synthetic activity on day 7, x20000. F — mature fibroblasts with signs of high
synthetic activity surrounded by formed collagen networks in groups with wound covering on day 7, x20000.

G — formed connective tissue with fibrinoid areas at the wound defect site with cells of the fibroblastic and macrophage series

on day 12, x5000.

N — nucleus, HH — heterochromatin, EU — euchromatin, RER — rough endoplasmic reticulum, GC — Golgi complex, M — mitochondria,
R —ribosome, PM — plasma membrane, NM — nuclear membrane, L — lysosome, RB — residual bodies, V — vacuole, Vez — vesicle, Gr — granule.
Gl — glycogen, FF — fragments of fibers, CF — fragments of cells, FC — fibers of collagen, , FIB — fibrinoid, BC — basal cell of epithelium,

* — outgrowths of the cytoplasm

Puc. 4. Dnexrponnsie MUKpodoTorpaduu KIeTok u3 odnacti paHeBoro aedexra.
A — CKOILIEHUE KJICTOK BOCHAJIMTENHHOI0 HH(MIBTpaTa ¢ peodiiaaHueM IOIUMOP(GHOSIEPHBIX JIEHKOIUTOB Ha 3-U CyTKH
nuccnenosanus, X5000. B — nefirpodm u3 obmact paneBoro aeexra Ha 3-U CyTKH HCCIISJOBAHUS C BEIPOCTAMH
IIa3MaTHIecKOi MeMOpaHbI U (paronn3ocoMamMu, CBUACTENBCTBYIOIIMU O BEICOKOH (haronmTapHoi aktuBHOCTH, X20 000.
C — makpodar ¢ MHOXKECTBEHHBIMH BBIPQ)KCHHBIMH OpTaHEIIaMU CHHTE3a, BEIPOCTAMH IIa3MaTHUECKONH MEMOpaHBI,
(aronu3ocoMaMu U pe3nIyanbHBIMU TENblIaMH BHYTPH KJIETKU Ha 3-U cyTkH uccienoBanus, x20 000. D — ronsrii pudpodnact
C NPU3HAKAMHU HApaCTaOIIeH CHHTETHYECKOH aKTHBHOCTH — OOJIBIIIMM KOJIM4E€CTBOM MUTOXOHAPHIT U BhIpaxeHHOH rOI1P,
BBIPOCTaMH LIMTOIUIa3MbI Ha 3-u cyTku uccnenoBanus, x20 000. E — nerpanynupytomias Ty4qHast KJIeTKa ¢ HU3KOH CUHTETHYECKOI
aKTUBHOCTBIO Ha 7-¢ cyTku uccnegoBanust, x20 000. F — 3pensie ¢pudpobracTs! ¢ npu3HaKaMu BHICOKOH CHHTETHYECKOH
AKTUBHOCTH B OKPY>KEHHH c()OPMHUPOBAHHBIX KOJUTATEHOBBIX BOJIOKOH BO 2-# U 3-if SKCIIEpHMEHTAIBHBIX TPYMIIax Ha 7-€ CYyTKH
uccienosanus, x20 000. G — copmMupoBaHHas] COETUHUTENbHASI TKAHb C yIacTKaMu (HOPHHOUIA HAa MECTe PaHEeBOTo AedekTa
¢ KieTkaMu GudpobIacTHIECKoro 1 MakpogaraibHOro psifa Ha 12-e cyTku uccienoBanus, X5000
N —sapo, HH — rerepoxpomarun, EU — syxpomarus, RER — rpanysnstpHslii sH1011a3MaTyeckuit petukyiayM, GC — kommuieke Tonbmxku,
M — mutoxouapus, R — pubocoma, PM — mmasmarnueckas Mmembpana, NM — sinepHast MemOpana, L — mu3ocoma, RB — pe3nnyanbHble Tenbna,

V — Bakyouns, Vez — Be3ukyna, Gr — rpanyna. Gl — nmuxores, FF — o6nomxku BonoxoH, FC — o6momku kinerok, FC — komtareHoBbIe BOJIOKHA,

Fib— ¢pubpunonn, BC — 6azanbHas kieTka, * — BBIPOCTHI IUTOIIA3MbI
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Fig. 4. (end)
N — nucleus, HH — heterochromatin, EU — euchromatin,
RER - rough endoplasmic reticulum, GC — Golgi complex,
M — mitochondria, R — ribosome, PM — plasma membrane,

NM - nuclear membrane, L — lysosome, RB — residual bodies,
V —vacuole, Vez — vesicle, Gr — granule. Gl — glycogen,
FF — fragments of fibers, CF — fragments of cells, FC — fibers
of collagen, , FIB — fibrinoid, BC — basal cell of epithelium,
* — outgrowths of the cytoplasm

Puc. 4. (oxonuanue)
N —anpo, HH — rerepoxpomarun, EU — syxpomarus,
RER — rpanynspHblil 3HI0IUIa3MaTHYECKUHA PETUKYITYM,
GC — xommekc Tonpmxu, M — mutoxouapusi, R — pubocoma,
PM — mna3marudeckast MemOpana, NM — snepHast MeMOpaHa,
L — mu3ocoma, RB — pesunyansubie Tenbua, V — Bakyossb,
Vez — Besukyna, Gr — rpanyna. Gl — mukoren, FF — o6momku
BosiokoH, FC — o6imomku kietok, FC — KoJiiareHoBbIe BOJIOKHA,
Fib— ¢pudpunonn, BC — 6a3anbHas kinerka, ¥ — BEIPOCTHI
I[UTOILIA3MBI
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On day 7, there preserved cellular composition of the
infiltrate (Fig. 3B, C), while the ND of cell populations
changed.

We studied ND of NPs in all groups and compared the
data to those of day 3. We detected a 2.3-fold decrease in
groups 1 and 3 and a 2-fold decrease in group 2 (p=0.042).

In groups 1 and 2, the ND of MPs did not differ signifi-
cantly and increased 2.4 and 1.3 times, respectively, com-
pared to the figures of day 3 (p=0.033). In group 3 and the
control group, this indicator was 1.6 and 11.1 times lower,
respectively, than in groups 1 and 2 (p=0.035) (Table).

ND of PCs and LCs changed as well. ND of PCs de-
creased by 2.7, 1.9, and 1.5 times in experimental groups
1,2, and 3, respectively (p=0.043). It was 2.4 times lower
in group 1 and 1.8 times lower in groups 2 and 3 than in
the control group (p=0.034). On the contrary, ND of LCs
increased significantly 2, 3.7, and 4.2 times in experimental
groups 1, 2, and 3, respectively (p=0.04). It was 27 times
higher in group 1 and 52 times greater in groups 2 and 3
than in the control group (p=0.04) (Table).

ND of EPs decreased significantly only in experimental
group 3 and was 29.0 (25.2; 32.0) per 1 mm? of section,
which was 1.6 times lower compared to that on day 3, but
2.9 times higher than that in the control group (p=0.029)
(Table). In experimental groups 1 and 2, there were no
significant differences in comparison with day 3 (p=0.079).

ND of granulated MCs increased 10.6, 13.2, and 18.4
times in groups 1, 2, and 3, respectively, compared to that
on day 3 (p=0.022). It was 2.7, 5, and 7.1 times higher in
experimental groups 1, 2, and 3, respectively, than in the
control group (p=0.033) (Table).

MCs were located mainly near the vessels. Inside the
cells, we observed numerous granules of different electron
densities, which were partially released into the surround-
ing tissue by exocytosis. In the cytoplasm, we detected
only RER and well visualized mitochondria (M). The nu-
clei (N) were with a moderate amount of heterochromatin
(HC) (Fig. 4E).

ND of FBs was 1.2 times higher compared to that in all
experimental groups (p=0.045) on day 3. We observed a
12-fold, 14-fold, and 16-fold increase in FBs in groups 1,
2, and 3, respectively, compared to that in the control group
(p=0.047) (Table). At the same time, this indicator in group
3 was 1.35 times higher (p=0.039), whereas the indicator
in group 2 did not differ from the group without wound
dressing.

In the groups with coating, the branched FBs had a
high synthetic activity: euchromatin (Eu) occupied almost
the entire area of the nucleus (N). In the cytoplasm, there
visualized well-developed RER with dilated cisterns and
homogeneous content of average electron density, free pol-
ysomes (P) and hypertrophied GC. Micropinocytic vesicles
(Vez) migrated from RER and GC, which contained mol-
ecules procollagen. The plasma membrane (PM) formed
numerous outgrowths (*) for exocytosis. In the surrounding
tissues, we found clearly structured collagen fibers (CF)
located in different planes (Fig. 4F). In the uncoated group,
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young fibroblasts still predominated; their ultrastructure
remained practically unchanged in comparison with that
on day 3.

On day 12, there was no facial asymmetry in all experi-
mental groups. At the site of the wound defect, we observed
a scar 4.5+0.3 mm long in group 1 and 1.5+£0.2 mm and
1.4+0.2 mm long in groups 2 and 3, respectively. The mu-
cous membrane around the scar was pale pink and noned-
ematous. In group 1, there was a decrease in the soft tissue
volume at the site of the wound defect. In groups 2 and
3, we visualized regeneration with full restoration of soft
tissues (Fig. 3E, Fig. 3F).

On day 12, ND of MCs in groups 2 and 3 did not dif-
fer significantly from that in the control group and was
2.9 times higher than in group 1 (p=0.025). ND of FBs in
the same groups reached control values and was 6.9 times
greater than in the uncoated group (p=0.021) (Table). In
groups 2 and 3, the cells were elongated and narrow. Het-
erochromatin (HH) was detected in the nuclei, indicating a
decrease in the functional activity of cells. The organelles
were well defined; the cisterns of the GC and RER were
not dilated. We did not detect extracellular edema around
the cells, but observed clearly organized collagen fibers,
among which there were complexes of myelin-free nerve
fibers united by Schwann cells (A) (Fig. 4F).

On day 12, neutrophilic infiltration was still preserved
in experimental group 1 (Fig. 3E). Their ND was 4.6 times
higher than in group 2 and 38 times higher than in group
3 and the control group (p=0.012). In groups 2 and 3, this
indicator reached the control values (Table).

In groups 2 and 3, ND of MPs reached the control group
values of 159.0 (157.2; 163.7) and 147.5 (143.0; 49.7),
respectively, which was 6 times lower than in group 1
(p=0.022) (Table).

In the uncoated group, we detected macrophages (MPs)
with signs of dysfunction: the nuclei contained fragmented
heterochromatin (HH); organelles inside the cells were
not expressed; GC and RER lay as separate cisterns; and
there was a large number of phagolysosomes and residual
bodies in the cytoplasm. MPs were located near clusters
of fibrinoid (Fib) and surrounded by osmiphilic granules
(presumably by mast cells and neutrophils) and in the
lamina propria near the basal layer (BC) of the epithelium
(Fig. 3G). The fibrinoid formed a coach for the migration
of epithelial cells during re-epithelialization of the wound,
which would subsequently undergo phagocytosis by mac-
rophages. At the same time, their phagocytic activity de-
creased: invaginations and outgrowths of the cytoplasm
decreased in size and there were practically no digestive
vacuoles inside the cells.

ND of PCs in the coated groups did not significantly
differ from that in the control group but was 1.75 times
higher than in group 1 (p=0.038). Compared to the data
obtained on day 7, ND of LCs decreased by 1.42 times
in group 1, 5 times in group 2, and 6.7 times in group 3,
respectively (p=0.045). However ND of LCs did not reach
the control values (Table).
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In groups 2 and 3, ND of EPs reached the control values
and was 1.8 times greater than in group 1 (p=0.038) (Table).

Thus, on day 12, almost all the studied parameters
reached the control values in groups with wound dress-
ing, except for ND of NPs and LCs for group 2 and ND of
LCs for group 3. In the group with no wound dressing, no
indicators reached the control values.

Discussion

During the regeneration of the oral mucosa wound de-
fect, there occured a complex of intercellular interactions,
the mechanism of which is still to be fully understood.
These interactions aim at restoring the integrity of the tis-
sue and protecting it from aggressive influence [6]. The
defect restoration was carried out as a result of the coor-
dinated activity of FBs, MPs, MCs, agranulocytes, and
granulocytes [7].

The 1* stage of wound healing proceeded with a pre-
dominance of the inflammatory reaction for the first three
days. It was aimed at limiting the defect containing ne-
crotic tissues, microorganisms and elements of primary
contamination from healthy tissues by removal of these
pathological products and elimination of the consequences
of damage [8].

Primarily, the main role in inflammation belonged to
NPs, the ND of which increased significantly in all experi-
mental groups. They alomost did not occur in the intact
mucous membrane. NPs cleaned the wound defect from
tissue dendrite and microorganisms and secreted biologi-
cally active substances necessary for the migration of other
cellular elements into the wound [6]. Electron microscopy
showed an increase in their phagocytic activity.

According to modern concepts of the inflammatory pro-
cess, neutrophilic infiltration was replaced by macrophage
for the implementation of phagocytosis [6]. Releasing bio-
logically active substances, MPs influenced the prolifera-
tion of FBs. In addition, they synthesized the extracellular
matrix independently [9, 10].

When using a polymer membrane, especially in the
group with copper spraying membrane, we observed a more
active change from neutrophilic to macrophage infiltration,
which can indicate a more rapid abatement of the inflamma-
tion phase. In addition to the active phagocytic processes,
MPs had the ultrastructure signs indicating a high level
of synthetic processes associated with the formation of
biologically active substances determining inflammatory
and regenerative processes [11].

A decrease in ND of MCs occurred as a result of their
degranulation, during which biologically active substances
were released to regulate the vascular wall tone and the
migration of other cells to the inflammation focus [12, 13].
MPs were predominantly located near the lumen of the
vessels with interstitial edema.

In all experimental groups, an increase in the NDs of
PCs, LCs, and EPs was due to tissue metabolism and acid-
base balance was disturbed as a result of edema, which led
to the activation of these cell populations in the wound.
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They participated in the destruction of microorganisms
and due to the release of biologically active substances at-
tracted cells of the inflammatory infiltrate into the wound.
The role of EPs is not fully understood, but they are sup-
posed to play a role in the anti-infectious protection of the
wound [14-16].

Simultaneously with the inflammation phase, there oc-
curred the formation of granulation tissue at the wound
defect site. In this process, FBs produced the components
of the intercellular substance. In this regard, their ND in-
creased.

On day 7, the cellular composition of the infiltrate was
preserved.

The leading role in the inflammatory process was passed
to MPs, which became the dominant population in com-
parison with NPs. This was due to the fact that, in addition
to the immune function, including phagocytosis of dead
NPs [17], MPs influenced the proliferation of FBs, play-
ing an important role in the development of connective
tissue [18, 19].

At this stage, an increase in the ND of MCs was a result
of their migration to the wound defect zone. Active migra-
tion of MCs into the wound was probably facilitated by
the piezoelectric properties of the protective membrane;
therefore, the cells of this population were more abundantly
present in experimental groups 2 and 3 compared to those
in the group group without coating. The appearance of MCs
at the wound defect site in this phase was most likely due to
the fact that they played a significant role in the formation
of loose connective tissue [20].

On day 7, proliferation became the dominant process. In
the groups where polymer membranes were used to protect
the wound defect, the number of FBs increased in com-
parison with that in the group group with the conventional
treatment, where the formation of loose fibrous connective
tissue was violated by constant trauma because of chemical
and mechanical irritators.

The next stage of wound regeneration occurring on
day 12 was scar reorganization, where the interaction be-
tween MCs and FBs was of primary importance. With an
increased content of the former, a pronounced formation
of fibrous tissue and keloid scars were observed, which
we detected in the group without wound defect protection
[21]. The persistence of macrophage infiltration and their
ultrastructural abnormalities in the uncoated group were a
poor prognostic sign because they were prerequisites for
the development of cicatricle changes [22]. LCs took part
in the restructuring of the scar as well, releasing biologi-
cally active substances that affected the termination of the
proliferation of FBs, that is why their ND increased in all
experimental groups [23].

In all experimental groups, the wound healing process
was based on a complex interaction of cell populations at
the defect site, which determined the speed and quality
of wound healing. Knowledge of these mechanisms and
the ability to modulate them can optimize the process
of wound management [4, 24, 25]. The present research
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demonstrated that the use of polymer membranes, es-
pecially with copper deposition, contributed to a more
physiological change from one cell population to another
and their cascade interaction during wond healing.

Conclusion

We identified the patterns of changes in the cellular
composition of a wound defect during regeneration. The
use of wound dressing contributed to reduced regeneration
time, which was observed during the analysis of changes
in cell populations at different stages of healing. For ex-
ample, in groups with wound dressing, the replacement
of neutrophilic with macrophage infiltration was more in-
tensive, and this indicated a decrease in the inflammation.
When the wound defect was closed, the proliferation was
more active, which can be argued based on changes in
the number density of fibroblasts and their ultrastructural
structure. Moreover, in the groups with wound dressing,
on day 12, the numeral density of macrophages reached
control values in contrast to the group without it. It was a
marker of scar tissue formation in experimental group 1.
Lymphocytes and plasma cells were active in groups with
coating; they also participated in the reorganization of the
scar at the final stages of wound healing.

Thus, the closure of the oral mucosa wounds with poly-
mer piezoelectric membranes had a positive effect on the
restoration of the qualitative and quantitative cellular com-
position of the tissue, and, supposedly, reduced the risk of
postoperative complications.
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Mudopmanus 06 aBTopax

Amnacracus JlenucoBHa KoHsieBa — accucTeHT Kadeapbl aHATOMHMH 4eJI0BeKa ¢ KypcoM Tororpaduueckoi aHaTOMHMH U OTI€paTHBHOM XUPYPrUu
CubHpCcKOro rocyJapcTBEHHOr0 MEAUIIMHCKOTO YHUBEPCUTETA.

Enena FOpreBHa BapakyTa — JOKTOp MEAMIIMHCKUX HayK, 3aBeytolias kKadeapoit aHaTOMHUH YesioBeKa ¢ KypcoM Tonorpagpuyeckoil aHaTOMHUN
1 oniepaTtiuBHON Xupypriuu CHOMPCKOTO TOCy1apCTBEHHOTO MEIUIIMHCKOTO YHUBEPCUTETA.

Apuna EsrenbeBHa Jleiiman — cTyaeHTKa 4-ro Kypea JieueOHoro ¢pakynbrera CHOMPCKOTO roCy1apCTBEHHOTO MEAUIIMHCKOTO YHHBEPCUTETA.

Esrenuit Huxonaesuu bonb6acoB — kaHIUIAT TEXHUYECKUX HAYK, CTAPLINI HAyYHbIH COTPYIHUK JJaOOpaTopuy THOPUIHBIX OHOMaTepuanoB
HanumonansHoro nccnenoparenbckoro ToMCKOTo MOIUTEXHUYECKOTO YHUBEPCHTETA.

Kcenust CepreeBua CTaHKeBUY — MaruCTpaHT (akyibreTa XMMHUU 1 OMoxumun, focynapcTBeHHsblil ynuBepcuter mrara Montana, CLLIA.
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CpaBHUTeIbHOE NCCTIeTOBaHNe
MOP (P OIOrMIeCKNX N3MEHEHUI MMOYKU I MOYETOYHUKA KPOINKa
NMPpU PasINIHBIX CHOCO0aX MHPUIUPOBAHMS

M.M. Tycynoexoea', E.A. IHlapanamos’, E.A. Ilponxun’, A.B. J/laspunenko’, E.M. Typzynoe’

! HAO MenuuHckuii yauepcuret Kaparaupl, Kaparanna, Pecriyonika Kasaxcran
2 OI'BY AIIO «llenTpanbHas roCyIapCTBEHHAS] MEMIIMHCKAs aKajeMusy Yipasienus aenamu [pesunenra Poccuiickoit denepanum,

MockBa, Poccust

3 Hayuno-uccinenoBarensckuii nentp HAO Menununckuii yuusepcuter Kaparanmpi, Kaparanna, Pecniyonuka Kazaxcran

Pe3tome. Bseoenue. VI3BeCTHBI 1Ba OCHOBHBIX ITyTH MPOHUKHOBEHUS! HHPEKINU B MOYEBBIICIUTEIBHYIO
CHCTEMY — BOCXOISIIIMH M reMaToreHHbId. [Ipy Bocxonsmem myTH WHQEKIMOHHBIH areHT IPOHUKAET 13
BHEIIHEH cpeibl uepe3 Hapy>KHbIe OTBEPCTHS MOYEBBIICIUTENBHBIX OpraHoB. Poib TpaHciokanny Oakrepuii
B Pa3BUTHH BOCTIAIIMTEIHHOTO IPOLIEeCca B MOYEBBIBOSIINX OpraHax JI0 CUX HOp MaJo u3yueHa. Llemnpto nc-
CJIE/IOBAHMS CTAJIO IIPOBENICHNE CPAaBHUTEIHLHOTO MOP(OIOrHYECKOr0 UCCIEAOBAHUS IIOYEK M MOYETOUHUKA
IIPY Pa3JIMuHBIX CII0CO0ax MH(UIMPOBaHNSI.

Mamepuanvr u memoosi. B s3xkciepuMeHTe Ha Kponukax (n=45) U3y4eHO CTPYKTYPHOE COCTOSHHE ITOUEeK
1 MOYETOYHHKA B 3aBUCHMOCTH OT ITaTOTeHE3a OCTPOro nuesoHegpura. JKUBOTHBIE B CITy4alfHOM MOPSIIKE
ObUTH pa3JeNieHbl Ha TPYIIIBL: IBE ONBITHBIE U TPU KOHTpoJIbHBIE. B onbITHEIX rpynnax (I u IT) mogenmpo-
BaJIM OOCTPYKTHBHEIN MUACIOHEPPUT IyTeM MEPEB3KH ModeTouHuKa. B koHTpopHbIX Tpymmax (111 u IV)
BBOIMJIM MH(EKIIMOHHBIN areHT aHAJIOTHYHO TOMY, KaK 3TO JIeTalli B OIBITHBIX TPYIIax, HO 0€3 CO3aaHus
MozeNnr 00CTPYKTHUBHOTO nuenoHedpura. B V rpymnme Obiia BBIIOMHEHA JTaapoTOMust 0e3 epeBS3bIBAHMS
MOYETOYHHKA U 03 MHBEKIIMOHHOTO BBeIeH!s OakTepuii (sham onepamws). Mopdonorudeckoe ucciaeoBa-
HHE NPOBOJMIOCH METOIOM ONTHYECKOH MHKPOCKOIIMU THCTOJIOTHYECKUX IPETapaToB ¢ UCTIOIb30BaHUEM
KOMITBIOTEPH3UPOBAHHOTO MHKPOCKOIIA ¢ IIM(YPOBBIM MUKPO]OTOrpadipoBaHUEM.

Pesynvmamei. B 1 rpynme Ha 3-u cyTKHM BOCTIANNTENbHYIO HHOMIBTPALMIO BELIBIIN B 80% HaOMIONCHUH,
a Ha 5-e cytku B 100%. Bo Il rpynne Ha 3-u u 5-€¢ CyTKH B TKaHM MOUYETOYHUKA BOCHAIUTEIBHBIN PO-
necc ycranosieH B 100% ciyuaes. ¥ xxuBotHbIX Il 11 V rpynm Mopdonornieckne n3MeHEHUs B TTOYKE
U MOYETOYHHKE He BbIsBIEHBI. B IV rpynne Ha 3-u 1 5-€ CyTKH 9KCIEPHUMEHTa 4acTOTa BOCHIATUTEIBHON
nH}upTpannu cocrauia 8§0%.

3aknouenue. Xapakrep MOp(}OIOrnIecKuX U3MEHEHUH II0YeK ¥ MOYETOYHHKA ITPH OCTPOM ITHeTIoHeppuTe
3aBUCHUT KaK OT ITyTei HHPUIIMPOBAHUS, TaK M OT CPOKOB O0CTPYKIIMKM MOYETOUHHKA. [Ip1 sHTEpOpeHaTbHOM
TPAHCIIOKAINX BBIPAXKEHHOCTH MOP(OIOTHUECKUX N3MEHEHU I HacTyNaeT IMo3/Hee.

KaroueBble cj10Ba: 00CTpyKINS MOYEBBIBOSIINX Iy TEH, OCTPBII MHETOHE(PPHT, KHIIIETHAS TPAHCIOKALIHS,
BOCXOAAIIAS WHPEKITHS
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Abstract. Introduction. There are two main routes of urinary tract infection: ascending and hematogenous.
In the ascending route, the infectious agent penetrates from the external environment through the external

KIMHWYECKAS V1 OKCITEPUMEHTAIBHASL MOP®OJIOTVIA / CLINICAL AND EXPERIMENTAL MORPHOLOGY  Tom 11 Nel 2022



OPUTMHAJIDHBIE UICCITEJOBAHNMA

openings of the urinary organs. The role of bacterial translocation in the development of the inflammatory
process in the urinary organs is still poorly understood.

Materials and methods. We conducted an experiment on rabbits (n=45) and studied the structural changes in
the kidneys and ureter depending on the pathogenesis of acute pyelonephritis. The animals were randomly
divided into 5 groups: 2 experimental and 3 control. In experimental groups I and I , we modeled obstructive
pyelonephritis by ligation of the ureter. In control groups III and IV, an infectious agent was administered
similarly to that in the experimental groups, but without creating a model of obstructive pyelonephritis. In
control group V, a laparotomy was performed without ligation of the ureter and without injection of bacteria.
The morphological study was carried out with optical microscopy.

Results. In group I, on day 3, the inflammatory infiltration was detected in 80% of cases and on day 5, in
100%. In group II , on days 3 and 5, the inflammatory process in the ureteral tissue developed in all cases.
There were no morphological changes in the kidneys and ureter in groups III and V. In group IV, on days 3
and 5, the frequency of inflammatory infiltration was 80%.

Conclusion. The nature of morphological changes in the kidneys and ureter in acute pyelonephritis depends
on both the ways of infection and the timing of ureteral obstruction. In enterorenal translocation, the severity

of morphological changes occurs later.

Keywords: urinary tract obstruction, acute pyelonephritis, intestinal translocation, ascending infection
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BBenenue

NHdeknunonHast maToaoTus 3aHUMAET JIUIUPYIOIIYIO
MO3HIIMIO cpeu Oone3Hel mouek u cocrapusieT 11,1% ot
o01ero uncina 3a00J1IeBaHUi MOYEBBIICTUTEILHON CHUCTE-
MbI. B posiii 0OCHOBHOIO 3THOJIOTHYECKOTO (PaKTOpa BhIC-
nsitorest Escherichia coli, Klebsiella pneumoniae, Proteus
mirabilis, Enterobacter cloacae [1], 4TO BBI3BIBAa€T Psil
BOTIPOCOB 00 3THOJIOTHH U O MaToreHe3e HHMHEKIUH MoYe-
BBIICTTUTENILHOM cucTeMbl [ 1, 2]. MI3BeCcTHBI IBa OCHOBHBIX
Ty TH TPOHUKHOBEHUS MHPEKIIUN B MOUCBBIACIIUTEIHHYIO
cUcTeMy — BOCXOAAIINH 1 reMatoreHHsii [3]. ITpu Bocxoms-
IEM Ty TH WH(EKIIMOHHBIN areHT MPOHUKAET U3 BHEITHEH
cpenbl yepe3 HapyKHbIe OTBEPCTHSI MOUEBBIICITUTEIBHBIX
OpraHoB, IOTOM MEPEMEIIAETCS B BEDXHUE OTAEIIBI, ITyTEM
VWHBa3UM B CTEHKHU OPraHoB. OCHOBHBIM OIOCPEYIOIINM
(hakTOpOM B TaHHOM MEXaHU3ME HH(PUIIMPOBAHHSI SBIISICT-
Csl ypocTa3 Ha JIto00M YPOBHE MPOIIecca MOUCBBIICTICHHSI.
3acTanBasich, MOYa BBICTYIIAET B POJIH MTUTATEIILHOU CPEIIbI
Y CIIOCOOCTBYET POCTY MUKPOOPTaHU3MOB C IOCIICAYIOICH
MHTeHCcu(pUKaluen mporecca Bocnanenus [4—6]. Bropoit
MEXaHH3M CBsI3aH C MPOHUKHOBEHUEM MUKPOOPTaHU3MOB
IyTeM TPaHCJIOKAIUU U3 IPYTruX opraHoB. EcTh uccneno-
BaHMsI, TOKA3aBIIUe, YTO OaKTepuaIbHas TPAHCIOKAIIHS
MUKPOGUIOPHI KUIIEYHUKA B HEOOJIBIINX KOHIICHTPAIUIX
MOXET MPOUCXOIUTH JaKe Y MPAKTUYECKH 3I0POBBIX JIFO-
Jieli 0e3 MOCeCTBUI B BHJIC Pa3BUTHS MOYCUHON HH(EK-
1uu. B skcrieprMeHTax Ha )KUBOTHBIX caMasi BRICOKAst KOH-
LIEHTpAIVs TPAHCIOKAIMH U3 KUTIIEYHUKA OaKkTepuii ObLTa
3apukcupoBaHa B ME3EHTEPUAIBHBIX TUM(aTHUECKUX Y3-
JIax, MEYEHH, CeJIe3eHKe, JICTKUX, MATKUX TKaHAx [7-9].
B TO ke BpeMsi Ipy BOBHUKHOBEHHUU MHEJIOHE(PUTA BbI-
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SBJICHA MpsIMasi 3aBUCUMOCTb CTEIEHH 3HTEPOIOUEUHON
TPaHCIOKALUU OT KOHIIEHTpaluu OaKTepuil U JIUTEIb-
HOCTH OOCTpyKIMH MoueBhmIBoAAmux nyteil. ITocme
IPEOIOJICHUSI MUKPOOPTaHU3MaMU UMMYHOJIOTHYECKIX
6apbepoB X03s51MHA, IPOPHIBA B COCYAUCTOE PYCIIO IIPH Ha-
JIMYMY ONPEJIETICHHBIX YCIOBHH MPOUCXOANT FreMaTOreHHas
JUCCEMHHAINS, KOTOpast 3aBepIIaeTCsl HHPULIUPOBAHUEM
nodyeyHoit TkaHu [9-11]. Ilpu sxcriepuMeHTaIbHOM MO-
JEeTUPOBAHUU OCTPOTO MHETOHE(PPUTA B IPOBEICHHBIX
UCCIIEIOBaHUSIX OOJBIIMHCTBO aBTOPOB HMCIIOJIB30BANIN
KPBIC U KPOIUKOB. VcIoIb30BaHNE KPOJIUKOB B SKCIIEPU-
MEHTE 00YCIIOBIEHO TEXHUUECKON MPOCTOTON NCTIOTHEHUS
U BBICOKO}! BBDKMBAEMOCTBIO XKUBOTHBIX MOCIIE MAHUITYISI-
1 [12—14]. Pons TpaHcnokamuu 0akTepuii B pa3BUTHU
BOCTIAJIUTENIFHOTO MPOIECCa B MOYEBBIBOSIINX OpraHax
JI0 CHX TIOp Majio u3ydeHa. CpaBHUTEIbHBIC HCCIIEN0BAHUS
0 POJIN TPAHCIOKALMU KHUIIEUYHOH (IIOpPHI M MaTOreHe3e
BOCXOASIIEH MHGBEKIIUN MOYEBBIACTUTEIEHON CUCTEMBI
OCTaIOTCSI AKTyaJIbHBIMH.

Ilens uccnenoBaHus — NPOBEACHUE CPAaBHUTEIHHOTO
MOP(OIOTHUECKOTO UCCIICIOBAHMS IIOUEK U MOUETOUHHKA
KpOJIMKA MPH PA3IUYHBIX CIOCO0axX MHOUITUPOBAHHUS.

Marepuanbl 1 METOMBI

IIpoBeneHO 3KCIEPUMEHTANbHOE UCCIEI0BAHUE HA
KpOJIMKax B YCIIOBHSIX BUBapusa HekoMmepueckoro akuuo-
HepHoro oOuiecTBa «MeauunHckuii yauBepcuteT Kapa-
range» (HAO «MYK»). Conepxanue, nuTanue, yxon 3a
>KUBOTHBIMH BO BpPeM$1 SKCIIEPUMEHTA U [10CJIE BbIBEICHHS
U3 HETO OCYILECTBISINCH B COOTBETCTBUH C MEXKAYHAPOI-
HBIMH TPEOOBAHUSIMHU K OXpaHe )KUBOTHBIX, UCTIONb3YEMbIX
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B Hay4HbIX LeJisiX [ 15, 16]. B axcniepuMeHTanbHOM Hece-
JIOBaHUM ObUTH 3a/1eiicTBOBaHbI 45 GeCIIOPOAHBIX KPOIUKOB
B Bo3pacTe crapiie 3 mecsies maccoit 3,0+£0,5 kr. Bee xu-
BOTHBIE COJEPKAINCH IPU CXOAHBIX YCIOBHSX: TeMIIepa-
Typa Bozayxa +20-23°C, BnaxuHocTb 70—75%, ocBelieHue
¢ 12-4acoBBIM IIUKJIOM CBET-TEMHOTA, COOTBETCTBYIOIINN
pauuoH nuTaHus. Ju3aiiH 1aHHOTO MCCIIEeN0BaHUs Ol10-
OpeH atrueckoii komuccuei nmpu HAO «MYK» (mpotokon
Ne 10 ot 16.03.2020). B kauecTBe Mapkepa HHPpULIHPOBA-
HUSI MOYEBBIBOJAIIMX ITyTEH HCIIONB30BaJIH 1a0OPaTOPHBIN
wramm E. coli Ne 49579, koTopslii ObLI TOTy4eH OT NalueH-
Ta ¢ ypojoruyeckoi napexuueit. Micronb3yemblii raMm
B OKCIIEPUMEHTE XapaKTePH30BaJICA YCTOHUMUBOCTBIO K IIe-
(henumy, nunpoduIoOKCalMHy, TeTpaUKINNY. s sKcme-
pumenTa rotoBuin B3Beck 0,5 mo McFarland u3 cytounoii
KyJIbTypbl Iitamma E. coli Ne 49579, koTophiii ObUT KyJABTH-
BUpPOBaH npu Temneparype +37°C B TeueHue 24 4acoB Ha
MSICO-TIENTOHHOM arape. Bce ;KuBOTHBIE ONIepHpPOBaHbI IO
oOuieii aHecTe3nel KeTaMUHOM BHYTPUMBILIEYHO B 103€
15 mr/kr maccel Tena. JKUBOTHBIE B CIIy4ailHOM MOPSI-
Ke pa3zieNieHbl Ha YeThlpe Tpynmnbl: | rpynna (ombITHAS,
n=10) — MoeJIb OCTPOro 0OCTPYKTUBHOTO THeNOHEehpHUTa
(OOI1) ans n3yyeHus TPAHCIOKAIMY U3 KHIIEYHUKA aHTH-
OMOTHKOYCTOMUMBLIX E. coli: mpoBOAWIN BEpXHECPEIUH-
HYIO JIaapoTOMUIO (pa3pes IMHON 4 cM), BBOIUIIN B3BECh
6akrepuii B konmudectse 108 KOE/Mi1 B TOHKYO KHIIKY, 3 CM
ot cBs3ku Tpeiiua uepes unty 26G. [locne Bu3yanuzauuu
JIEBOI'O MOYETOYHHKA Ha YPOBHE CpeIHEH TpeTH OH mepe-
Bsi3aH HUTHIO 3/0. Il rpynma (omertHas, n=10) — Monens
OOII st u3ydeHus: Bocxoasuieil nHGEKIuu aHTHONO-
TUKOYCTOWYMBBIX E. coli: TpOBOAMIN BEpPXHECPEANHHYIO
JIanapoTOMHUIO (pa3pe3 IUIMHOI 4 ¢M), Tociie BU3yaIu3aluu
JIEBOTO MOYETOYHHUKA, Ha YPOBHE CpeIHEel TPETH, BBOAWIH
B3BEeCh MUKpOOpranu3MoB B konuuectse 108 KOE/mi yepe3
unty 26G B €ro CpeJHIO0 TPETh, MOCIE Yero MOYETOUHUK
MePEBSI3BIBANIN BBIIIE 30HBI Mpokonia HuThio 3/0. 111 rpym-
na (koHTposbHad, n=10) — sham omneparus: npoBoaUIN
BEPXHECPEAMHHYIO JIAMapOTOMUIO JUTMHOM 4 ¢M, BBOIWIIN
B3Bech Oakrepuii B komuuectBe 10® KOE/Mi B TOHKYIO
KHILIKY, 3 cM OT cBa3ku Tpeiina, uepes urny 26G B ToM
JKe MecTe, Kak U B | rpyImne, BbIACIAIN JIE€BbIil MOYETOY-
HUK Ha YpOBHE CpeJHeH TpeTH, HO He NIepeBA3bIBAIIU €TO.
IV rpymma (kouTpoibHas, n=10) — sham onepauus: mpo-
BOJIMJIM BEPXHECPEAMHHYIO JIATAPOTOMHUIO (pa3pe3 In-
HOIi 4 cM), IToCIie BU3yaIu3aluy JIEBOT0 MOYETOUHUKA Ha
YpOBHE CpeIHEH TPeTH BBOAUIM B3BECh MUKPOOPTaHU3MOB
B koymmuectBe 108 KOE/Mi1 uepes urny 26G B €ro cpeHion
TPETh, OCJIE YEro BbIACISIIU JIEBbI MOYETOYHHK Ha YPOB-
He cpenHeil TpeTu 6e3 ero nepeBs3biBaHuA. V rpymnmna (KoH-
TpoJbHas1, n=5) — sham onepanus: MPOBOAMIN BEpXHECPE-
JUHHYIO JIaapoTOMHIO 0€3 epeBs3bIBaHU MOYETOUHHUKA
1 0e3 MHBEKIIMOHHOTO BBEACHUs OakTepuil. B kaxmoii
rpyIIe >KUBOTHBIX BBIBOAMIIN M3 dKCIIEPUMEHTa Ha 3-U
U 5-€ CyTKH ITyTeM 00eCKpOBIUBaHMA 101 00ILEel aHeCTe-
3Mel cornacHoO MEeXAYHapOOHBIM peKkoMeHnauusam [17]
Y MIPOU3BOMIM 3a00p Marepuaa 1 MOp(oIOrnIecKux
UCCIIEIOBaHUN.
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Mopdonoruueckue ucciegoBaHus TPOBOAUIN B Ta-
ToMopdosiornyeckoit madoparopuu Kadeapsl MaToI0rHH
HAO «MVYK». JIJIsI THCTOIOTHYECKOTO HCCICIOBAHUS
MaTepuajl U3 MOYETOYHUKA 3a0Upasu BBINIE 30HBI 00-
CTPYKLUH, MaTeprall U3 MOYKU — IIyTeM pa3pe3a opraHa
B CpeJIHEH YacTH MpaBOH MOYKHU Yepe3 BCE CJIOU C OXBATOM
ee BopoT. Marepuan ¢uxcuposanu B 3a0ydepernom 10%
pacTBope HeHTpaJbHOrO (hopMalMHa C MOCIEAYIOIUM
MIPOBEICHUEM T10 OOIICTTPUHATON METOJUKE AJIsi TUCTOJIO-
THYECKOTO HUCCIIeIOBaHUs C 3aJIMBKON B mapapuH—BOCK.
NsrotoBieHHble napaguHOBBIE CPE3bI TOIILUHON 5—6 MKM
OKpAaLINBaJId T€MaTOKCUIMHOM U 503uHOM [ 18]. Marepu-
aJl U3ydalii Ha KOMIBIOTEPU3UPOBAHHOM MHKPOCKOIE C
IU(PPOBBHIM MUKpO(hOTOrpadpOBaHHEM I'MCTOIOTHUECKUX
npernapaToB ¢ UCIoNIb30BaHueM Kamepsl Leica DFC320
u mukpockona Leica DM1000 (Leica Microsystems, I'ep-
Mmanust) ipu X100, x200 u x400. Marepuan mis Mmopgo-
JIOTHYECKOTO UCCIIeI0OBaHM 3a01pali C UCTIONb30BaHUEM
METOJa OCIEIUICHHUS — KaKIOMY 00pa3ily IpHUCBauBaIN
yciioBHOe U poBoe 0003HauUeHue Oe3 yKka3aHusd Xapak-
TEPUCTUKU TPYIII, MOCIIE POBEIECHUS TUCTOIOTUYECKOTO
OIHMCAaHUs MpenapaToB MPOBOAUIN PACIIU(PPOBKY TPy
U TIOCJIEYIOIINI CPaBHUTEIBHBIN aHaIn3 MOPQOIOTH-
yeckor KapTuHbl. CTaTHCTUYECKYIO 00padOTKy JTaHHBIX
BBIIIOJHSIN C UCTIOIB30BaHUEM IIPOTrpaMMEl Statistica 8.1
(Statsoft). 11t onpeneneHus CTaTUCTHYECKOM 3HAYMMOCTH
MEXy TPYIIIaMH 10 HCCIIeyeMbIM ITapamMmeTpam ObLT HC-
MOJIb30BaH TOYHBIN KpuTepuit @umiepa. CTaTHCTUYECKU
3HAUUMBIMHU pe3ynbTaTsl Oblan mpu p<0,05.

PesynbraThl

B xone uccnenosanus 00HapyKeHO, UTO XapaKTep MOp-
(oJornveckux N3MEHEHHUI BO BCEX TPYIINaX ObLT HEOTHO-
TUnHbIM (Tatu. 1). Ha 3-u u 5-e cyTku 1o napamerpam Boc-
najuTeNbHas MHPUIBTPaLKs, OTEK YallleuHO-JI0XaHOUHON
cuctemsl (UJIC) B I u III rpynnax BhIABIEHBI CTATUCTH-
YeCKHU 3HauuMble pa3nuuud. Ha 5-e cyTku no Bcem mapa-
MeTpaM MOP(OJIOTHUECKON XapaKTEPUCTHKH MEX Y TPyII-
NaMy MUMEJIUCh 3HaYMMble OTJIMYHS, HO NIPU CPABHEHUU
UHUIBTPAIMK B KOPKOBOM CIIO€ IIOYKH MEXKILy TPyIIIaMu
pa3nmuuuii He 6bu10. B I rpynmne Ha 3-u CyTKU BBISBIICHBI
BOCHAJIUTENbHAs JTuMonelkouuTapHas HHPpUIbTpaLus
u otek ctpombl YJIC B yeThIpex HAOMIONEHUX, a TaKKe
B JIByX CIIy4asiX BCTPEYAINUCh OTEK CTPOMBI U HH(UIIBTpa-
IIMs1 B KOPKOBOM CJIO€ ITOYKH. B 3TOM %e rpymnne Ha 5-€ cyT-
KM XapakTep Mop(oIOTHYECKUX U3MEHEHUH ObL1 Oonee
BbIpakeHHBIM. ClIeIyeT OTMETHTb, YTO OTJIMYUTEIbHBIMU
0COOCHHOCTAMH OT IMOKazaTeneil 3-X CyTOK SBIAIOTCS Ha-
TUure MHQUIBTPAMU B MO3TOBOM CJIO€ ITOYKH, CY:KEHHE
MIPOCBETAa MOYETOYHUKA, THOWHBIN 3KCCY/aT B MPOCBETE
MoueToyHHKa 1 kKaHanbleB. B 11 rpynmne Ha 3-u u 5-e cyT-
K1 MOP(OJIOrHYeCKrUe U3MEHEHUS HE BBISBIICHBI.

Ha 3-u cyTku npu cpaBHEHUH OTMEYaIH Cy>KEHHE
MIPOCBETA KAaHAJbIIEB, HA 5-€ CYTKU IO JBYM IOKa3are-
JSIM — OTEK YallleYHO-JIOXaHOYHON CHCTEMbI M THOWHBIH
9KCCyIaT B MPOCBETE MOYETOUHUKA U KaHAJIbIIAX — MEKIY
IT u IV rpynnamu BeISIBI€HBI CTATUCTUYECKH 3HAYUMBIC
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Tabnuya 1 | Table 1

YacroTra pa3BuTusi MOp(o10rudecKux H3MeHeH! i B MOYKe U MOYETOUHHKE IKCIIEPUMEHTAIbHBIX KUBOTHBIX B I 1 I rpynmax |
The frequency of morphological changes in the kidneys and ureter of experimental animals in groups I and III

I'pymma| Cyrku| N Mopdonornyeckue xapakrepucruku | Morphological characteristics
Group Day = — = <
S - o0 o i ! on & E —
=" S B =g 5 22 =£g5 25y
S ® B LT~ -~ @ 2 gz = g g 2 5 E X g 28 =
EEZ E2:58% 25 Eqg SE8  EBEZ gE352
5385 £8s% 3,F B5z3 BEE2 232 ggfZ:E
B g > =R F Y94 E 0] = — = oS XS
= 2 £ = e &8 5 =2 8 2 5 g = 2 2 ) = = S =
= E 8 ¥ 2 8 > =i E&8¢° 8 == 2 8= 29 28
s = & v T 2 E;h = g E =°§ EES =[...n'-'=
EZE $E%TE 2E: £:§ €8s $3is £35¢¢%
2EE EEZ2: Sgg@g EZE =EEE E5s SESEE
2= & —_— L = = 2= = o0 o N = S = = =
s & 1 Ef TEE Ef vEs EgzzZ
E = = ° a = @ E 4 : = 9
I rpymma | 3 5 4 (80%)* 4 (80%)* 2 (40%) 2 (40%) 0 0
Group I 5 5 5(100%)* 5 (100%)* 5 (100%)* 0 5(100%)* 5 (100%)* 5 (100%)*
( ) ( ) ( ) ( ) ( ) ( )
I rpymma | 3 5 0 0 0 0 0 0 0
Group IIT 5 5 0 0 0 0 0 0 0
p 3 p=0,023 p=0,023 p=0,222 p=0,222 - - —
5 p=0,004 p=0,004 p=0,004 - p=0,004 p=0,004 p=0,004

* CTaTHCTHUECKHU 3HAUMMBbIe OTIINYMA ONbITHOH rpymnnsl (I rpynna) ot rpynnst koHTposis (I rpymnma) (p<0,05)
* Significant differences between experimental group I and control group III (p<0.05)

pas3iaudus, 00 OCTAJIbHBIM MapaMerpaM pa3indyuil He
ob10. Bo I rpynne, npu MoaenupoBaHUN BOCXOASIIEH
WHQpEKINY, Ha 3-U CYyTKU y BCEX KUBOTHBIX OTMEUYCHBI
BbIpakeHHas uHpuiIbTpauus, orek YJIC, unpunsrpanns
MO3TOBOIO CJIOSI TOYKH, CYKEHHE MPOCBETa MOUYETOYHH-
Ka ¥ THOMHBIN 3KccyaaT B MPOCBETE MOYETOYHHUKA U Ka-
HaJbLEB, aHAJOTUYHBIE MOP(OJIOrnYeCcKre U3MEHEHUS
OBbLIM Ha 5-M CyTKH, HO OoJiee HHTEHCUBHBIE. B oTinnune
OT MHUKPOCKOIMYECKUX M3MEHEHHUH Ha 3-U CyTKH y BCeX

JKHUBOTHBIX BBISIBJIEHBI OTEK CTPOMBI MOYETOYHUKA U UH-
¢unbTpanusa B KOpKoBoM ciioe nouku. B IV rpynmne mop-
donoruyeckas KapTHHA XapaKTepU30BaIach Pa3BUTHEM
oreka B YJIC y ueThIpex >KMUBOTHBIX Ha 3-M CYTKH U Y OfI-
HOTO Ha 5-¢. Takxke OTIUYUTENIEHONH 0COOCHHOCThIO MOP-
(onoruueckux U3MEHEHUH Ha 5-1 CYyTKH OT aHAJIOTUYHBIX
nokasareseil Ha 3-1 CyTKH B JaHHOH IpyTine ABJseTcs Ha-
nu4re HHOUIBTPALMK KaK B MO3TOBOM, TaK U B KOPKOBOM
cjoe no4ku (Tadn. 2).

Tabnuya 2 | Table2

Yacrora pa3BuTUS MOP(}OIOrHYecKUX U3MEHEHH Tl B MOYKe U MOYETOYHHKE IKCIIEPUMEHTAIbHBIX KUBOTHBIX B rpynnax I1 u IV |
The frequency of morphological changes in the kidneys and ureter of experimental animals in groups II and IV

I'pynna| Cyrxku| N Mopdonornyeckue xapakrepuctuku | Morphological characteristics

Group Day = = e = = = @ *

Sfp . E3 soe2g p8sl z¥fs 5_ 2. % soEz%

=58 ES 2> 2EE€5 59588 555 8 ancs gEES L

SEES £:3F5g 8E%E EzS<c EzE% EzEZgiizicd

=~ < Q?';ﬁh!‘bﬂ: [..80:‘.& [-O(EE :,a=,_.ﬁur,=:<ui--g

=S A el S35 % oosgw 2 £ 5 282K S e =S8 2dxe S =

S2SE L2EL7 gp5SS ZiG: 212 BiizifrGiss

SES5° 2358 ESE8:E fgyf EEi: gfEEeEiE:i

gs_ =) E‘s Ew= =GE.E =ﬁ§.— ; g E a--a
11 rpynma | 3 5 5(100%)  5(100%) 0 0 5(100%) 5 (100%)* 5 (100%)
Group IT 5 5 5(100%)  5(100%)*  5(100%)  5(100%) 5 (100%) - 5 (100%)*
IVrpynma| 3 5 4(80%) 4 (80%) 0 0 4 (80%) 0 4 (80%)
Group IV 5 5 4(80%) 1 (20%) 20% 4(80%) 4 (30%) - 1 (20%)
p 3 p=0,500 p=0,500 - - p=0,500  p=0,004 p=0,500
5 p=0,500 p=0,023 p=0,500  p=0,500  p=0,500 - p=0,023

* CraTUCTHYECKU 3HAYMMBbIe OTIIHYHs onbITHOH rpymmnsl (I rpynna) ot rpymmst kotposs (IV rpynma) (p<0,05)
* Significant differences between experimental group II and control group IV (p<0.05)
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Jo nomyuenuns matepuaia st MOp(oIorHIeckoro ue-
CJIeIOBaHUs ObLIa OIICHEHa MAaKPOMOP(OIOTHS OPIOIITHOM
nostocty. [Ipu orieHKe Bo BceX HCCISAYEMBIX TPYIITaX MpH-
3HAKHU BOCHAJIUTEIHLHOTO 3a00JICBaHNUS OPIOLITHOM MOJIOCTH
He BBIBJICHBI. ClenyeT OTMETHTh, YTO HHTEHCHUBHOCTh
MaTOJIOTUYECKUX U3MEHEHUH Jlake B OJHOW MOArpyMIe
OTIIMYAIACh Y pa3HbIX )KUBOTHEIX. Tak, B I rpymme Ha 3-u
CYTKH B onHOM HaOmroaeruu u3 natu (20%) npu rucro-
JIOTUYECKOM UCCIIEIOBAaHUH YCTaHOBIIEHO, YTO CTEHKA MO-
YETOYHHKA U YAIICYHO-IOXAHOYHOHN CHCTEMBI UHTAKTHA,
Mopdororuueckas CTpyKTypa COXpaHeHa, BOCIAIUTEIbHAS
nH}mIETparys He BeisiBieHa (puc. 1 A). B nByx HaOmrone-

Husx (40%) B HanieyHO-T0OXaHOYHON CUCTEME TIOYEK BBI-
SIBJIGHBI OTEK CTPOMBI U paccestHHas TUM(oLTapHas HH-
¢unprpanms. OOpalaeT BHUMaHUE TO, YTO HHQHIBT AL
JOKaIU3yeTCs MPEUMYIECTBEHHO B IEPUBACKYIAPHBIX
30HaX, XapaKTepPHbI OT€K UHTEPCTULIHS U IOTHOKPOBUE
COCyJIOB ¢ ’puTpoauaneaesom. Ipu 3Tom oTMeuanach TeH-
JeHiys uMdonelkonnTapHOH HHOUIBTPALMU 1 BOKPYT
noueuHoit aprepuu (puc. 1 B). B ocraBmmxcst 1Byx Ha0ro-
nenusx (40%) naHHO rpyNIbl SKCIEPUMEHTa OOHapyKeH
6osee BBIPAXKCHHBIN BOCHIAUTENbHBIIN IPOLECC B OpraHax
MOYEBBIJICIUTENBHOM cuctemMbl. Ha (oHe oTexa cTpoMsl
CTEHKU MOYETOUHUKA OTMedaIu Ju(@y3Hyto u 6onee Bbl-

Puc. 1. 1rpynma. A — daneqdHo-I0XaHOYHAs CHCTEMa WHTAKTHA, CTPYKTypa COXpaHeHa, B — eanHudHas muMdoaekonnTapHas
uHQUIBTpaIKs BOKPYT HouedHoi aprepuu, C — pparMeHT CTeHKH MOYETOYHUKA C BBIPAYKEHHOM [IEPHBACKYIIPHON
mumoneiikonuTapHoi HHQUIBTPaMel HHTEpCTHIMSA, D — yaleqHOo-JI0XaHOYHBIE CTPYKTYpPbI, oTMedaeTcs quddysHas
numdoneiikonurapHas HHOHIBTpalus ¢ hopmupoBaHieM abereccos, E — ouaru nepuBackyisipHOi TuMboneKonuTapHOi
HHOUIBTPALIMU B MO3TOBOM CJIO€ TI04eK, F — OakrepraibHbie 3MOOIIBI B IIPOCBETE COCYA0B MO3IOBOI'O CJIOSI ITOYCK.

Oxpacka reMaTOKCHIHHOM H 303uHOM. A, D, E — %200, B, C, F — x400

Fig. 1. Group L. A —the pyelocaliceal system, intact, the structure is preserved, B — a single lymphocyte and leukocyte infiltration around
the renal artery, C — a fragment of the wall of the ureter with pronounced perivascular lymphocyte and leukocyte infiltration
of the interstitium, D — pyelocaliceal structures, diffuse lymphocyte and leukocyte infiltration with the formation of abscesses,
E — foci of perivascular lymphocyte and leukocyte infiltration in the renal capsule, F — bacterial emboli in the lumen of the
vessels of the renal capsule. H&E stain. A, D, E — x200, B, C, F — x400
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PaXEHHYIO TePHBACKYIISPHYTO TNM(OITEHKOIMTaAPHYIO HH-
¢uprpanuio Ha poTspkeHuu cocyna (puc. 1 C). V atux
K€ XKHMBOTHBIX BBISABIISIIMCH IEPUBACKYIISIpHAst TuMoeii-
KOLUTapHas HHQWIBTPALMI U B KOPKOBOM CJIOE TIOYeK,
MIOJTHOKPOBHE COCY/IOB, IIPOCBET KaHAJbLEB OBUI CyXKEeH
3a cueT HaOyXxaHus HEQPOTEITHsL.

IIpyn yBenmM4YeHNH SKCIO3UIMN OOCTPYKIIMHA MOYETOU-
HHKa 10 5-X CYTOK B | rpyime ructonoruueckue M3MEeHeHUs
YalleYHO-I0XaHOUHOH! CUCTEMBI XapaKTepU30BAIUCH Pac-
CesTHHOH M donelKkonUTapHOi HHDUIBTpaLen MoCIIH-
3HCTOTO CJIOS ¢ (POPMHUPOBAHUEM EIMHUYHBIX a0CIeccoB
€ ueTKuMH rpanunamu (puc. 1 D), B mpocBeTe kaHaNbLEBON
CHCTEMBI COJEPKAIIOCh HE3HAUUTENIBHOE KOJIMUECTBO THOM-
HOTO0 3KCCy/aTa, IPOCBETHI UX pacmupeHsl. Haubomnee BbI-
pa’keHHBIC U3MEHEHUS BBIBIISUIUCH B FOKCTaMEYIIIIPHOM
30HE MO3TOBOTO CJIOS TI0YEK B BUJIE 04aroBOH JTMM(posIeHKo-
LUTapHOM HH(UIETpaIu ¢ 30HaMU aOCLIEAUPOBAHUS U TTe-
PHUBACKYJISIPHOH MM OIEHKOINTaAPHOW HHHUIBTpanuen
(puc. 1 E). B npyrux HaOnoAeHUSIX 3TOM IrpyIbl B CTCH-
K€ MOYETOYHUKA OTMEUAIIUCh OTEK CTPOMBI U paccessHHas
auMQonerKonnTapHas HHQUIBTpaIys ¢ HOpMUPOBaHHEM
4EeTKO OYEPUCHHBIX MHOXKECTBEHHBIX MUKPOAOCIIECCOB,
B MOJIOCTAX YaIlICYHO-JIOXaHOUHON CUCTEMBI COAEPIKaNCs
THOMHBIH 3Kccyaat. B mapanedpanbHON KeTuaTke OTMeue-
Ha cs1ab0 BbIpaxkeHHast TuMoreiikouTapHas nHQUIBTpa-
must. CrnemyeTr OTMETUTD, UTO B IIPOCBETE COCYAOB MO3IO-
BOTO CJIOS BBISIBIIEHBI OaKTepHaJIbHbIE SMOOJIbI, SIUTEITHH
MOYEYHBIX KaHAJbLEB OBLT B COCTOSIHUU T'MPONNYECKON
quctpoduu (puc. 1 F).

Bo II rpynme Ha 3-u CyTKH OTMEUEHO HaJIU4HE B IPO-
CBETE MOYETOUHHKA U [TOJIOCTH YallIeYHO-TIOXaHOUHOI cH-

OPUTMHAJIBHBIE ICCJIENOBAHNA

CTEMBI T'YCTOTO THOMHOTO 3KccyaaTa ¢ MPUMEChIO 3pPUT-
POLIUTOB U CIIU3HU, CIU3UCTasi MECTAMHU JECKBAMUPOBaHa,
Taxke 0OHapyKEeHbl CTPOMAJIbHBIN OTek U AudPy3Has
nuMoneiikonuTapHas UHGUIBTpAIUs ¢ (OPMUPOBAHH-
eM abcreccoB. B 3T0i1 cepun s3xcnepuMeHTa OTIIHUUTENb-
HBIM OBLIO BOBJICUEHUE B MATOJIOTUYECKUIl Mpolecc He
TOJBKO MOUETOUHHKA U YAIIEUHO-JIOXaHOYHOH CUCTEMBI,
HO U MO3TOBOTO CJIOSI FOKCTaMEIYJUIIPHOM 30HBI MOYEK
B BUJIE pacCesSHHOM M o4aroBol JIuMQoneiKkonuTapHoOu
UH(QUIBTPALUY, BOBICUCHUE B NPOIECC KAHAIBLEBON
CUCTEMBI ToueK (puc. 2 A) ¢ MOsBICHUEM B IPOCBETaX
HPSMBIX U U3BUTBHIX KaHANbBIEB JICHKOIIUTAPHOTO 3KCCY-
JlaTa, B HEKOTOPBIX KaHAJIbLAX OTMEUCHO CKOIICHHE Te-
MOpparudecKuoro ’kccynara. Hapsiny ¢ atum Habmrona-
JIOCh HApYILIEHHUE KPOBOOOPAIICHUSI HA YPOBHE COCYHOB
MHUKPOLUPKYISITOPHOTO PyCla IOKCTAMEAYUISIPHON 30HBI
CO MHOXE€CTBEHHBIMH O4araMH AUANEAE3HbIX KPOBOU3IH-
SIHUH, ITIOMepyJIs! ObUTH KosltadupoBausl. Bo I rpymnme Ha
5-e CyTKH IoCJIe 3aBepIIeHHS SKCIICPIMEHTa IIPU TUCTOJIO0-
THYECKOM HCCIIEI0BAHUN YCTAHOBJIEHO, YTO UMEET MECTO
KaK MHTCHCHBHOE Pa3BUTHE BOCHAIUTEIBHOTO Mpolecca
B MOYCTOYHMKE U YaIICYHO-JIOXaHOYHOI cucTeMe, Tak
U BOBJICUCHHE B TPOIECC MO3TOBOTO U KOPKOBOTO CIOCB
MI0YEK, XapaKTEPHO CUCTEMHOE MOBPEXICHUE MUKPOLIUP-
KyJISTOPHOTO pyclla B BHJIE TUAIe/IC3HBIX KPOBOM3IMSHUH,
TpoMb03a cocynos (puc. 2 B). Kpome Toro, Bo Bcex ciy-
yasix HaOMIOAEHUS B 9TOI IPyNIIC BBISBICHA IEPUBACKY-
JsipHas TuMpoeHKorMTapHas HHOUIBTPAIMI B MO3TOBOM
1 KOPKOBOM closix nouek (puc. 2 C).

B III rpynne Ha 3-u CyTKM NPOCBET MOYETOYHUKA
ObUT CBOOOIHBIN, B MHTEPCTUIMH YaIIeYHO-ITOXaHOUYHOH

/

Puc. 2. 1l rpynna. A — B MHTEPCTHLHA MO3TOBOI'0O CJIOS FOKCTaMEAY UISPHON 30HbI paccesHHas o4aroBasi JuMQosneikonnTapaHas
UHQUIBTpaIMs, B IPOCBETE MPSAMBIX U M3BUTHIX KaHAJIBLEB JICHKOLUTAPHBIH dKccyaat, B — opranusyronuiicst o0Typupyomuit
TpoMO B pocsete aprepun, C — nepuBackyisipHas mumoreiikonutapHas HHGMIbTpanus. Oxkpacka reMaTOKCHINHOM

u s03uHOM. A — x200, B, C — %400

Fig. 2. Group II. A — scattered focal lymphocyte and leukocyte infiltration in the intrestition of the medullary layer of the juxtamedullary
region, leukocyte exudate in the lumen of the straight and convoluted tubules, B — an organized obstructing thrombus in the
lumen of the artery, C — perivascular lymphocyte and leukocyte infiltration. H&E stain A — x200, B, C — x400
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CHCTEMBI OTMEYaach eAMHUYHAS TUM(POUTHASI HHDUITBT-
pauus (puc. 3 A). B rokcTaMeqyuIsIpHONW 30HE MO3To-
BOTO CJIOS TIOYEK HaOIIOAANOCh MMOJIHOKPOBHE COCYIOB
MUKPOLUPKYIATOpHOTO pycia (puc. 3 B), rucroctpyk-
Typa KOPKOBOTO CIIOsI COXpaHEHa, HHTaKTHA, SIUTEJINH
TOYEYHBIX KaHAJIBLIEB U CTPYKTYpa IJIOMEPYJl HE U3MEHe-
Hbl. B 3T0# e rpynmne Ha 5-e CyTKU TKaHU MOYETOYHHUKA
U MoYeK ObLTH 0e3 KaKuX-1u00 TIyOOKHX CTPYKTYPHBIX
n3MeHeHnil. MUKpPOCKONIMYECKH MPOCBET MOUYETOYHUKA
CBOOOJIHBIN, BOCTIATUTENbHAS PEaKIUs OTCYTCTBOBAJIA,
CTPYKTypa Yalle4YHO-JOXaHOYHON CHCTEMBbl HHTAKTHA.
IIpu rUCTONOTNYECKOM UCCIIEOBAHUHU MTOYEK MO3TOBOTO
1 KOPKOBOTO CJIOEB THCTOCTPYKTYpa cCoXpaHeHa, pruopo3-

Has KaICylla 1 OKOJIONIOYEeYHas! KIIeT9aTKa TaKkxkKe OblIn Oe3
KaKMX-TH00 MPU3HAKOB BOCMATICHUS.

B IV rpynne Ha 3-u CyTKU 3KCIEPUMEHTA B CTEHKE
MOYETOUHMKA U JaIIEYHO-JIOXaHOYHOU CHCTEME OTMEUCHA
nepHuBacKyisipHas TMMQoeHKoLUTapHas HHPHIBTPaLHsL.
B »70i1 ke rpynne HaOMIOAANIUCh CKOIIEHUE THOHHOTO
9KCCyAaTa B IIPOCBETE MOYETOYHNKA U JTUM(QPOISHKOIH-
TapHas UHQUIBTPALMS CTPOMBI MOJICIU3UCTOTO CIOS
(puc. 3 D). Caegyer OTMETUTh, YTO UMEIO MECTO CKOII-
J€HHE 3HAYUTEIbHOIO KOJUYECTBAa THOMHOIO 3KcCyaa-
Ta B IPSIMBIX KaHAJIbLAX, IPOCBET UX ObLI PACIIUPEH,
B HEKOTOPBIX J0 KUCTO3HO U3MEHEHHBIX. B 310l rpymnme
obparaeT Ha ce0s BHUMaHUe BhIpaKeHHas JTUMQoei-

Puc. 3. 1ll rpynma. A — JamiedHo-JIOXaHOYHAS 30Ha ¢ SAMHUYHON TuMQpOouIHON HHGMIBTpanuneil, B — momHOKpoBHEe MUKpOpyciIa
FOKCTaMEIyJUIIPHOM 30HBI MO3TOBOTO ¢J1051, C — KOPKOBBIH CIIOM MHTAKTHBIH, THCTOCTPYKTYPa COXpaHEHa.
IV rpynna. D — npocBeT MOYETOUHHKA 3aM0JTHEH THOHHBIM KccyaaTtoM, E — mapeHxuMaro3Hast AMCTPOGUS SIUTEITHS
MOYEYHBIX KaHANIBIEB, F — B MO3roBOM CJI0€ BEIpaKEHHAs IepUBacKysipHast TuMoseiikonuTapHas HHOUIbTPaLys.
Okpacka reMaToKCHIMHOM U 203uHOM. A, B, D, E — %200, C, E — x400

Fig. 3. Group III. A — pyelocaliceal region with a single lymphoid infiltration, B — hyperemia of microvessels of the juxtamedullary region
of the renal capsule, C — the renal cortex is intact, the histological structure is preserved.
Group IV. D — the ureteral lumen is filled with purulent exudate, E — parenchymal dystrophy of the epithelium of the renal tubules,
F — pronounced perivascular lymphocyte and leukocyte infiltration in the renal cortex. H&E stain. A, B, D, E — %200, C, E — x400
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KOIUTapHast HHOHUIBTPALHS C IPEMMYIIECTBEHHOH JI0Ka-
Iu3anuel B IepUBACKYNISIPHON 30He. DIUTEINH TOYEUHBIX
KaHAJIBLIEB HAXOAWJICS B COCTOSHMM NTapE€HXUMaTO3HOU
nuctpoduu ¢ ogyaramu GokaIbHOTO HEKPO3a, B MPOCBETE
KaHaJIbIIEB BBISABIIAINCH OSITKOBBIE IIBIOKH, KalIMIIISIPHbIE
MeTVIN TIIOMepYJl ObIIIM KOJIaOMpOBaHbl, (OPMHUPYS JIall-
4arble CTPYKTYPBI. IIpu rucTonornyeckom uccien0BaHuy
(uOpO3HOI Karcysbl ¥ MapaHepaabHOH KIETYaTKH OT-
MEYEHBI OTEK CTPOMBI U YMepeHHas TuMponelkonuTapHas
UHQUIBTPALIHSL.

B IV rpynme B ogHOM HaOMIONEHUH Ha 5-€ CYTKH NpH
TUCTOJIOTUYECKOM UCCIIEOBAHUU B IIOACIU3UCTBIX CIOSIX
CTEHKU MOYETOYHMKA U YAIICYHO-JIOXaHOYHON CHCTEMBI
OTMEYEHBI 0UaroBasi ¥ paccesHHas MMM oIeHKoUTapHas
UHQUIBTPAIHS, OTEK CTPOMBI, ITIOJTHOKPOBHE COCY/IOB,
B IIPOCBETE MOYETOYHHUKA CIU3b U THOMHBIM DKCCYHAT.

OPUTMHAJIBHBIE ICCJIENOBAHNA

OpxHako U3MEHEHHS B KaHAJIBLIEBOH CUCTEME IMOYEK KOp-
KOBOTO CJIOSI TOYEK HE BBIABICHBI, SIMTUTEIUI MOYCTHBIX
KaHaJIbLIeB HAOyXIINH, B COCTOSHUM NMAapeHXUMAaTO3HON
muctpoduu (puc. 3 E). B ocTanbHBIX HaOMIONCHUSIX Ha
5-€ CyTKH UCCIIeIOBaHUSI OTMEYEHO, YTO IPOUCXOIAT JIUM-
(honelikounTapHas HHQUIBTPALUS CTEHKH MOYETOUHHKA
1 YallleyHO-JIOXaHOUYHOU CUCTEMBI, BACKYJISIpU3aLIUs CTPO-
MBI C IEPUBACKYIISIPHOI HH(PHUIBTpanuen U GopMUPOBaHHE
04YaroB MUKpoaOCIeTUPOBaHUA. B MO3roBOM U KOPKOBOM
CIOsIX movyek oTMmedeHa AuddysHas mumbonerkonuTap-
Hasi UHOUIBTPAIUS UHTEPCTHLIUS C HATMYUEM CIIUBAIO-
HIUXCS MEXKIY co00ii ouaroB abcuenuposanust (puc. 3 F),
B IPOCBETE KaHAJIBLIEBOM CUCTEMBI OTIPENEISIICS THOWHBIN
skccynar. B V rpyrme y Bcex dHBOTHBIX TIPH TUCTOJIOTH-
YECKOM HCCIIEIOBAaHUH MTOYEK M MOYETOYHHKA MaTOJIOTH-
YeCKUe U3MEHEHUs He BBIABIEHBI (pUC. 4).

Puc. 4. Tlouku kposnuka: V rpynmna (KOHTpOJIbHAs).

ITpu 0030pHOM HCCIIEIOBAHMU XOPOLIO IIPOCMATPHBAIOTCS MOUEBBIE KaHAIbBLIBI, IIPE/ICTABICHHBIE COOMPATEbHBIMU TPYOKaMU

1 COCOYKOBBIMH KaHAJBI[AMH U PACIIOJIOKEHHBIE B MO3TOBOM ciioe (A, B). Dnurenuii moyevHbIX KaHaIbLEB BEICOKUA, sapa
pacronoxkeHs! 6a3albHO, IPOCBET UX CBOOOMHBIN. B KOpKOBOM cll0e 0OTMEYaeTcsi paBHOMEPHOE paclpeielIeHHe IIOMepyYI MoYeK,
nonocts Karcyns! Llymnsackoro—baymena ceo6onua (C, D). Oxpacka reMaToOKCHIHHOM 1 303uHOM. A, B — %200, C, D — %400

Fig. 4. Rabbit kidneys: Group V, intact animals.

The urinary tubules are clearly visible, represented by collecting tubes and papillary tubules located in the renal cortex (A, B).
The epithelium of the renal tubules is high, the nuclei are located basally, their lumens are free. There is a uniform distribution
of kidney glomeruli in the renal cortex, the cavity of the Bowman capsule is free. H&E stain. A, B — %200, C, D — x400
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O6c¢cyxneHne

B nacrosiee Bpems 10Ka3aHbl JBa MEXaHHU3Ma B pas-
BUTHH 0OCTPYKTUBHOIO MUeNOHe()PHUTA — BOCXOSILAS UH-
(hexuus M reMaTOreHHBIA My Th MHPULIKPOBaHU. B TO ke
BpEMsI pPOJIb TPAHCIIOKAIIMU KHUIEYHONH MHKPOQIIOPHI B pa3-
BUTHH OOCTPYKTUBHOTO MMUEIIOHE(PPUTA U3yUCHA HETOCTA-
TOYHO, JOKA3aTeIbCTBOM 3TOMY CITY>KUT HEOOJIBIIIOE YUCIIO
cTareil B MUPOBOI TUTeparype 1o JaHHOW nmpobieme.

B Hamewm uccnenoBaHUM IPOBENEH CPAaBHUTEIBHBIN
aHaJIU3 JByX MEXaHU3MOB Pa3BUTHUSA OOCTPYKTHUBHOTO
nuesnoHedpuTa ¢ y4eToM Xapakrepa naromopdoaoruye-
CKHUX M3MEHEHHUHU MOYeK U MOUYETOYHHKOB. BrigBIEeHHBIE
TUCTOJIOTUYECKUE U3MEHEHHUs MOYeK U MOYETOUYHHUKOB
B Ipylnmax dKCIIEpUMEHTa Ha MOJEIH BOCXOASAIIeH UH-
(hexunu oKazaarch CXOIHBIMU C TAKOBBIMHU, OTIUCAHHBIMU
Ipyrumu uccienoBareasimu. Tak, B pabore FO.A. AHoco-
BOI1 C COaBTOpaMH OXapakTepru30BaHbl MOP(HOJIOTHUECKHE
W3MEHEHUS B TKAHH IIOYKHU [TPU MOJIENI OCTPOTO THOMHOTO
nuenonedpura Ha cobakax Ha 3-u, 6-e, 9-e cyTku. Mozens
MpOBeJeHa M0 IPYroMy METOAY: ImyTeM (OpMHUpPOBaHUS
yperepokyTaHeocToMbl. [1o kaTeTepy B JIOXaHKY BBOIU-
au 1 mi B3BecH E. coli, 105 KOD/min. Ha ycthe MoueTOY-
HUKa HaknaasiBanu [1-o6pas3uslii mos. Ilocne ynanenus
katetepa I1-o0pa3Hblil OB 3aTArMBajIM, paHy MOCIOHHO
YIIMBaJIU. ABTOPBI OTMETHIIM Ha 3-M CYTKH BbIpaXKEHHBIE
MOP(OJIOTHYECKUE UBMEHEHHS B TKAHH TIOYKH, a TaKKe
MPOSIBIICHUS SKCCYJaTUBHBIX M3MEHEHUN. BBIsBIEHBI MOD-
(hosornyeckre U3MEHEHUsI B KOPKOBOM CJIO€, SMTUTEIUN
MIPOKCUMAJIbHBIX KaHAJIbLIEB B COCTOSIHMM THaJTMHOBO-Ka-
neNbHOH aqucTpoduu. B mpocBeTe HEKOTOPHIX KaHAIbLIEB
0oOHapy>keHbI OEIKOBBIE LIMITUHAPHI, BEIPAXKEHHOE MTOJTHO-
KpOBHE COCYIIOB, MHTEpCTULIUH ¢ oTekoM. Ha 6-u cyTku
JAHHOTO OMbITa MOP(OJIOrHIecKre U3MEHEHUS COOTBET-
cTBOBaiu (pa3e mponudepanny BOCIaIuTEILHOTO MPo-
recca. B kopkoBoM ciioe — rTHaTuHOBO-KameabHast IUCTPO-
(bust MpoKCUMAaNBHBIX KaHABIEB, TOJTHOKPOBHE COCYAOB,
yTolIeHue 6a3aabHbIX MEMOPaH JUCTaIbHBIX KaHAIIBIIEB,
SMUTEINN JUCTAIbHBIX KaHANIBIEB YIUIOMIEH. B uHTepctu-
LIUU BBISBJICHBI 04aroBble WHGUIBTPATHI U3 TUM(OIUTOB
U mnasmouuToB. Kak v B HalieM Mcclie10BaHUH, BbISIB-
JIeHa CBS3b BBIPAXKEHHOCTU CTEIIEHU MOP(OIOrHIeCKUX
M3MEHEHUH B MOYKAX C JJTUTEIbHOCTHIO BOCTIAIUTEIBHOTO
npouiecca [19]. B uccnenoBanuu JI.I'. [Taceunuka c xoi-
JIeraMH U3ydajach NPUYACTHOCTh HEKJIOCTPUANAIBHBIX
aHa’POOHBIX 0AKTEpUi K 3TUOJIIOTHH OCTPOr0 OOCTPYK-
TUBHOTO nuenonedpura. JKUBOTHBIX (KPOIMKHU ) BBIBOAUIIH
U3 9KCIiepuMeHTa Ha 1-e, 3-u, 7-e, 14-e, 21-e cytku. Ecnu
CPaBHHUTD PE3YJbTAThl C HAIUMH, CXOAHBIM OBLIO TO, YTO
Ha 3-U CyTKHU aBTOPHI OTMEYANIH B CTEHKE JIOXaHKH U B €I1Ie
0oJIbIIeH CTENEHH B KJIETYATKE MOYEYHOTO CHHYCa OYaru
THOMHOIO BOCHAJICHHs, cenTuYeckoro (iedura. Taxxe
BBISIBIIEHO, YTO B MOCJEAYIONIEM THOWHOE BOCHAaJIEHHe
MPOTpEeCcCUpOBaO, 3aXBaThiBas MapaHepuil U cucre-
My COOMpAaTeNbHBIX TPOTOKOB, HHTEPCTHUIIMI MO3TOBOTO
Bemectna [20].
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Harme uccrnenoBanue MoATBEPAUIIO POIb BOCXOASIIEH
UH(EKIUU B Pa3BUTUU OOCTPYKTUBHOTO MHUEIOHE(PPUTA,
YTO HE BBI3bIBACT HUKAKUX COMHEHUIl. B To ke Bpemst Mbl
HE HAIIIH padoT, MOKA3bIBAIONIIUX BIUSHUE TPAHCIOKA-
I[UM KUIIEYHOH MUKPOGIOPH! Ha MaTOMOP(OI0ruiecKre
U3MEHEHUsI IpH ocTpoM nuenonedpure. Hapsiny ¢ stum
CYIIECTBYIOT UCCIIEJOBAHUS POJIM TPAHCIIOKAIIUH KUIIIEU-
HON MUKPOGJIIOPHI B pa3BUTHU APYTHUX 3a00neBaHui. Tak,
Ha MozieH 00TYpaIlMOHHON KUIIIEYHOW HEMPOXOIUMOCTH
u3ydaics peHoMeH TpaHcaokanuu GFP-npoxyrupyromux
mramMMoB E. coli U3 KUIIeUYHUKa B Apyrue opranel. Han-
Gomnblras 00CEMEHEHHOCTh HAOI0anach B roMOreHaTax
MOYEK U JIETKUX, & HAUMEHBIIAs — B TOMOTeHATax OphI-
JKEUKH U Cele3eHKH [9].

B pesynbrare npoBeIcHHOTO HAaMH UCCIIEIOBAHUS YCTa-
HOBJICHO, YTO KHIIIEYHAsI TPAHCIOKALUS UTPAET BAXKHYIO
POJIb B pa3BUTHH OOCTPYKTUBHOTO NUENOHE(DpUTA, HA 3-1
CYTKH MOp(hOJIOTHUEecKasi KapTHHA U3MEHEHUS B TKaHIX
MOYKHM U MOYETOUHHKA B TPYIIIE BOCXOISIIEH HHPEKIUN
Obu1a OoJiee BRIPAXKECHHOM, 4eM B IPYIIIE 3HTEPOPCHANb-
HOM TPaHCIIOKAINH, TOT/Ia KaK Ha 5-¢ CyTKHU BBIPa>KCHHBIE
BOCHAJIUTENILHbIC N3MEHEHHUS TKAHH TOYKH M MOYETOUHHKA
MPUCYTCTBOBAJIH B 00CUX TPYIIIaX.

3akmroueHne

IIpr9yacTHOCTH TPAHCIOKAIMH KHIIEYHOH MUKPO(IOPHI
K TIaTOT€He3y OCTPOro OOCTPYKTUBHOTO MUEIOHEePpUTa
Y Pa3BUTHHUIO BOCTIAJMTEIbHBIX U3MEHEHUH B MMOYKAX IM0-
ny4yuina Mmopdosoruiyeckoe odocHoBanue. B otinuue ot
BOCXOJSIIeH MH(PEKIIUH MOYEBBIX MyTEH MPU SHTEPOpPE-
HaJbHOW TPAHCIOKAIMK BBIPAKEHHOCTh MOpdooruye-
CKHX M3MEHEHHI HACTyMaeT MO3Hee.
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Ounenka vHPOpMATUBHOCTU MOP G OTOrnIecKIX N3MEeHEHU
PUTPOLNUTOB IPU TMNIEPBUTAMIHO3€E A
¥ BBIOOP MPOTHOCTUYECKNUX NPU3HAKOB €r0 BO3SHUKHOBEHN S

T.A. Jlomanoeckan, T.B. boponuxuna, A.H. Auyxoeckuii

OI'AOVY BO Ilepssiit MockoBcKkuil rocyjapcTBeHHbIN MequnuHCKUH yHuBepcureT umenu M.M. Ceuenosa Munsapasa Poccun
(CeuenoBckuii yHuBepcuret), Mocksa, Poccust

Pe3tome. Bseoenue. Ilpu ananmm3e pe3yabTaroB SKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUH YaCTO UCIONB3YIOTCS
MOP(OMETPUIECKUE METO/IbI, TIO3BOJISIOIINE KOIMUECTBEHHO OLIEHUTh N3MEHEHHS MHO)KECTBA TapaMeTPOB
H3y4aeMbIX THCTOJIOTHYECKHX 00beKkTOB. OTOOp OoJiee OrpaHMYEHHOT0 YUCia MapaMeTpoB, XapaKTepU3y-
IOIIUXCS] TUarHOCTUYECKH 3HAaYMMBIMU IPU3HAKAMU STHX U3MEHEHUI, BO3MOXKEH C MOMOIIBIO aHAJIN3a UX
nHdopmaruBHoCTH. L{enn uccienoBanus — olieHKa HHPOPMATUBHOCTH U3MEHEHUH MOP(OAEHCUTOMETPH-
YEeCKHX MapaMeTpOB SPUTPOLUTOB MTPH THIEPBUTAMHHO3E A M BBIOOP NPU3HAKOB, MO3BOJISIONINX MTPOTHO-
3UpOBaTh €r0 BOZHUKHOBEHUE.

Mamepuanst u memooul. B uccienoBaHuM NCTIONB30BaHBI KPBICHI — CaMIIbl JINHUU Bucrap, paHaoMu3npo-
BaHHBIE Ha J[BE IPYIIIBI [0 JEBSITh )KUBOTHBIX B KaXkA0H. [ MepBUTaMUHO3 A BBI3BIBAIIN ITyTEM €XKEAHEBHOTO
BBE/ICHHS MacJISTHOTO PacTBOpa PETHHOIMA NaJIbMUTATa IIEPOpabHO. B KOHTPONBHOM IpyIiIe *KUBOTHBIE NOTY-
YaJii MacJsiHyl0 OCHOBY. B Ma3zkax KpoBH H3MepsUTH MOP(OIEHCUTOMETPUIECKHUE TApaMETPhI SPUTPOLIUTOB.
OueHMBaIM U CpaBHUBAJIM MH(OPMATUBHOCTH Pa3JIMUUil CPEAHUX 3HAYCHUH MapaMeTpoB U HH(POPMaTHB-
HOCTb Pa3JIMuUi UX YaCTOTHBIX XapaKTEPUCTHK B BEIOOPKaAX.

Peszynomamur. Tlpu BBeIeHUH pETUHONIA TAJIbMUTATa MOP(HOICHCUTOMETPHIECKHUE ITapaMeTPhl SPUTPOLIUTOB
HM3MEHSINCh. 3HAUEHUs psiia MapaMeTpoB JOCTOBEPHO OTIMYAJIUCH OT TOKa3aTenel B KOHTPOJE eIle 110
BO3HHMKHOBEHHS IPU3HAKOB T'HIIEpBUTaMIHO3a A. V3 yncna Takux napameTpoB BbLAEIEH epedeHb nHpop-
MaTUBHBIX M OTOOpaHbI IPOrHOCTHYECKUE KPUTEPUH TIEPEIO3UPOBKH PETUHOIA MTAIbMUTATA: CHIXKCHUE
TUTOIIA M IIOBEPXHOCTH U yBEIWYEHHE KPUBU3HBI HUCXOSIIECH YaCTH TOpa — IepH(EPUIECKOTO BBITYKIIOTO
y4acTka — 3puTporuToB. [1pu onienke nHGOPMATHBHOCTH pa3iIM4nil YACTOTHBIX pacripeneseHiid MopoaeHCH-
TOMETPUYECKHX MTapaMEeTPOB MOIYy4YEHO OoJiee OrpaHUUSHHOE YUCIIO0 IMarHOCTUYECKH 3HAYUMBIX TIPH3HAKOB.
3axniouenue. B MmopdomMeTpruecKUX UCCIIEAOBAaHUIX HApsLy C OLCHKOW MH()OPMATHBHOCTH Pa3IU4nul
YCPEIHEHHBIX MTOKa3areield MOXKHO HCIOIb30BaTh OLEHKY WH(OPMATUBHOCTH Pa3IMYUil X YACTOTHBIX
XapaKTEePUCTHUK, YTO MO3BOJIAET YMEHBUIUTH KOJIUYECTBO MapAMETPOB, U3MEPSIEMBIX B aHAIOTUYHBIX YCIIO-
BHAX SKCIIEPUMEHTA.

KuroueBrble cj10Ba: THIIEPBUTAMUAHO3 A, SPUTPOIUTEL, MOP(POACHCUTOMETPHS, OIICHKa HHPOPMATHBHOCTH
Jas xoppecnonaenuuu: Anexcarnp Hukonumosny AnkoBckuit. E-mail: alnik45@mail.ru

Jas uutupoBanus: Jlomanosckas T.A., boponuxuna T.B., AAnkxosckuit A.H. Onienka nHpOpMaTHBHOCTH
MOP(OIIOTHYECKHX H3MEHEHHH SPUTPOLIUTOB IIPH THIIEPBUTAMUHO3€ A U BEIOOP POrHOCTHYECKHX IIPU3HA-
KOB €ro Bo3HHKHOBeHU:. KiwH. sxcn. mopdomorust. 2022;11(1):73-78. DOI: 10.31088/CEM2022.11.1.73-78.

dunaHcupoBaHue. lcciie0BaHNE BBITOIHEHO B PaMKaX rOCyAapCTBEHHOTO OIO/KETHOTO (PMHAHCHPOBAHUS U IIPH TIOJ/ICPIKKE
AQO «PernHOUABI».

KoH(pIuKT HHTepecoB. ABTOPBI 3asBISIOT 00 OTCYTCTBUU KOH()IMKTa HHTEPECOB.

Cratbst mocrynuia 24.01.2022. Iloxydena nocae penensuposanust 10.02.2022. IIpunsra B neyats 28.02.2022.

Assessment of the informative value of erythrocyte morphological changes in hypervitaminosis A
and choice of prognostic signs of its onset

T.A. Lomanovskaya, T.V. Boronikhina, A.N. Yatskovskiy

L.M. Sechenov First Moscow State Medical University of the Ministry of Health of Russia (Sechenov University), Moscow, Russia
Abstract. Introduction. Morphometric methods allowing quantitative estimation of changes in a variety of
parameters of studied histological objects are often used to evaluate the results of experimental research.

The selection of a more limited number of parameters characterized by diagnostically significant evidence
of these changes is based on their informative value. The aims of the study were to evaluate the informative
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value of changes in morpho-densitometric parameters of erythrocytes under hypervitaminosis A and select
signs to predict its clinical occurrence.

Materials and methods. We used male Wistar rats randomized into two groups of 9 animals each.
Hypervitaminosis A was induced by oral daily administration of an oily solution of retinol palmitate. The
animals of the control group received an oil base. The morphodensitometric parameters of erythrocytes were
measured in blood smears. We compared and evaluated the informativeness of differences in both mean
values and t frequency distributions of the parameters in the samples.

Results. Erythrocyte morphodensitometric parameters altered with retinol palmitate administration. The
values of a number of measured parameters differed significantly from those in the control even before the
onset of signs of hypervitaminosis A. We identified a list of informative parameters and selected prognostic
criteria for retinol palmitate overdose, namely reduced erythrocyte surface area and increased curvature of
the descending torus. A more limited number of diagnostically significant signs were obtained when assess-
ing the informative value of differences in the frequency distributions of morphodensitometric parameters.
Conclusion. In morphometric studies, in addition to estimating the informativeness of differences in averaged
values, that of differences in their frequency distribution can be used, thus limiting the number of parameters

measured under similar experimental conditions.

Keywords: hypervitaminosis A, erythrocytes, morphodensitometry, assessment of informativeness
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BBenenue

Hcnonp3oBanue B HAYYHBIX HCCIICIOBAHHUIX MOpHOME-
TPUYECKUX METOJOB MpeAnojaraeT OleHKY 3HaYUMOCTH
pa3IMyuil MeXAy KOJIMYECTBEHHBIMH XapaKTEePUCTUKAMU
U3y4yaeMbIX 00bEKTOB, YTO MIO3BOJISIET OOBEKTUBU3UPOBATh
BBIBOJIBI 00 UX CTPYKTYPHBIX IepecTpoiikax. Hepenxo umc-
70 u3MepsieMbIX Moppomerpraeckux (M/IM) u nencuro-
METPUYECKHUX ITapaMeTPOB J0CTaTOUHO Beduko [1-3], a ux
W3MEHEHUs! P Pa3IMYHbIX COCTOSHUIX OpraHU3Ma 3a4ac-
TYI0 OIHOTUIIHBI U HecrienuduuHsl [4]. B Takux cmyyasx
BO3HUKAET HEOOXOAMMOCTh BbIOpATh U3 MHOXKECTBA I1a-
paMeTpoB, UMEIOIINX CTATUCTUYECKH 3HaYUMBbIE PACXOXK-
JIEHUS B CPAaBHUBAEMBIX I'PYIINax, OTPAaHHYEHHOE YHCIIO
Hanbosee 3HAYUMbIX 1 UH(POPMATUBHBIX ITPU3HAKOB 3TUX
paznnuuil. [loMmuMo HaJEKHOW AMATHOCTUYECKOMN OIEH-
KM 3TO JaeT BO3MOXKHOCTb B MOCJIEAYIOLIEM YMEHBIIUTh
00beM H3MEpEeHH B aHATOTHYHBIX IKCTIEPUMEHTATbHBIX
U KIIMHUYECKUX UCCIIETOBAHUAX.

Kak xpurepuit nH(HOPMATUBHOCTH IPU3HAKOB HCIIONb-
3yercs uH(popmannonHas mepa Kynb0aka, CBUAETEICTBY-
Iol1as He O CTATUCTUYECKOM 3HAUMMOCTH Pa3IMIHii MEX Ty
pacrpeneneHusIMy, a 0 CTEIEeHU ATUX paziauyuii [5]. Oboc-
HOBaHHUE U MPUMEPHI UCTIONBb30BaHus Kputepus Kynboaka
JUTS OLIEHKH WH(POPMATUBHOCTHU Pa3IMyUil yCpeTHEHHbBIX
a0COIIOTHBIX MOKa3aTeIel U JUarHocTuieckoi nudopma-
TUBHOCTH NMPU3HAKOB, U3MEPAEMBIX OTHOCUTEIHHBIMH Be-
JTUYMHAMH, U3JI0KeHbI B myonukanusax JI.B. Kakrypckoro
U coasT. [4, 6]. UHhopMaTUBHOCTH pa3iuyuil YaCTOTHBIX
XapaKTePUCTHK MPU3HAKA OLIEHWBAETCS Yallle B KITMHHYe-
CKHUX HcclieioBaHusX. [Ipu sKkcriepuMeHTaIbHBIX UCCIIEN0-
BaHMIX C UCIIOIb30BAaHMEM MOP()OMETPHUECKUX METOJIOB,

74 KIMHUYECKAA V1 SKCITEPMMEHTAJTIbHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

Kak MPaBHJIO, OLIEHUBaeTCAa NHPOPMATUBHOCTD PAa3INUUN
cpeaHux BenuuuH. Llenamu paboThl SBISUIHCH OIIEHKA
nHpopMaTUBHOCTH U3MeHeHuit MJIM napameTpoB 3puT-
POLIUTOB MPU TUMIEPBUTAMHUHO3€ A U BBIOOp MPU3HAKOB,
MO3BOJIAIOIINX POTHO3UPOBAThH €r0 Pa3BUTHE.

Marepuanbl 1 METOABI

OKCHepUMEHT MpoBeJIeH Ha 18 KkpbIcax — caMLaX JMHUH
Bucrap maccoii Tena 120,9+2,6 rpamma, nosyuyeHHbIX U3
¢unmnana «Cronbosas» HIIBMT ®MBA Poccuu. Paboty
C ’KMBOTHBIMH BBITIOJIHSIIMA B COOTBETCTBUU ¢ EBporneiickoit
KOHBEHIIMEH 0 3aluTe MO3BOHOYHBIX KUBOTHBIX (CTpac-
Oypr, 1986) 1 Ha OCHOBaHMY 3aKITFOYEHHUS JIOKATEHOTO 3TH-
yeckoro komutera Ilepsoro MI'MY um. .M. Ceuenona
(npotokoin Ne 02-20 ot 05.02.2020). )KuBOTHBIX paHI0-
MHU3HUPOBAJIM Ha JBE TPYMIIbI IO AEBATH KPHIC B KaXKIOM.
1 MoenpoBaHus THIIEPBUTAMUHO3a A UCTIOJIB30BAIN
MacJIsIHbIA pacTBOp peTrHoia nansMuTtara (PIT). [Ipenapar
B 7103¢ 150 000 ME, cozepskaBmuxcs B 0,3 MJ pacTBopa,
BBOJIMJIM KpbICaM 3KCIIEPUMEHTANIBHON IPYIIIBI ¢ TIOMO-
IIbIO MATKOTO 30HJa per oS B TeueHue 6 THei. YuuThiBas
BO3/IEHCTBHE HA DPUTPOLIUTHI MACIITHOW OCHOBBI pacTBOpa
PI1[7], B KOHTPOJBHYIO IPYIIITY BKIIFOUUIIN KPbIC, OITyYaB-
IIUX ee B TOM ke 00beme. Ob6a npenapara npeaoCcTaBlIeHbI
AOQO «PetuHounp». JIo Hayana UCmoab30BaHUs MIPENnapaToB
U B TIOCTIEAYIOLINE THU Mepell UX OYepEeIHbIM BBEICHHEM
MPUTOTABIMBAIA Ma3KH KPOBH, B KOTOPBIX n3mepsin MM
napaMeTpbl SpUTPOLUTOB (AuckouuToB). [IpuroroBnenue
Ma3KoB KPOBH U Mpoueaypy u3mepenus M/IM napametpos
MIPOBOMIIU IO paHee onucaHHbiM MeTofaM [7]. [lepeuens
napaMeTpoB NpuBeaeH B Tadnuue 1.
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Tabnuya 1 | Table 1

Ha3BaHust 1 CHMBOJIbI H3MePEHHbIX MOP(OIeHCHTOMETPHYECKHX NAPAMETPOB IPUTPOLHTOB |

Names and symbols of measured erythrocyte morphodensitometric parameters

Ha3zBanue napamerpa | Parameter definition*

TInomane npoeknuu Ha MIOCKOCTh | Area of projection onto a plane

Cpennsist onTHYecKast INIOTHOCTH | Average optical density

WHTerpanbHas ontudeckas mioTHOCTs | Integrated optical density

T'pasueHT onTHYeCcKoil IIOTHOCTH Bocxomsme yactu Topa | Optical density gradient of the ascending torus*
Kpususna Bocxozsmeii gactu Topa | Curvature of the ascending torus

I'pagueHT oNTHYECKOW MIIOTHOCTH HUCXoAsMIeH dacTu Topa | Optical density gradient of the descending torus
Kpusuzna Hucxomsieii yactu Topa | Curvature of the descending torus

I'paaneHT onTHYecKoi mioTHoCTH mamiopa | Pallor optical density gradient

Kpurusna mamiopa | Pallor curvature

Iloka3zarens konTpacTHOCTH | Contrast index

TToka3zarens ¢opmsl (acummerpun) | Form factor (asymmetry)
JmmHa npodumis | Profile length

IInomaxns noBepxHoctu | Surface area

Oo6bem | Volume

CumsoJ | Symbol
Area
Od
Iod
Gradl
Curl
Grad2
Cur2
Grad3
Cur3
Dy
Dx
L er
Surface

Volume

*— CAWHUILIBI UBMEPECHUSA: 3HAYCHUS Area—B MKMZ, OCTaJIbHBIX MapaMETPOB — B YCIIOBHLIX €AMHUIIAX

# TOp — mepudepuIeCKUil BHITYKIIBII yJacTOK SPUTPOLIUTA
+ MAIIOp — EHTPaTbHBIN BOTHYTHIN Y9acTOK PUTPOIATA

* — measurement units: Area values — in pm?, other parameters — in conventional units

# torus — peripheral convexity of an erythrocyte
1 pallor — central concave portion of an erythrocyte

[TpoBepstn XxapakTep pacupeacieHus mepeMeHHBIX
(rect KonmmoropoBa—CMHpPHOBA) ¥ paBEHCTBO TUCTICPCHIT
(tect JleBena) B BeIOOpKax. LleHTpanbHBIC TCHICHIIUN
U pacrpeeseHHe KOJNISCTBEHHBIX MPU3HAKOB OIUCHI-
BAIIM CPEITHUM apupMeTHUECKUM (X o)> CPEIHUM KBaJIpa-
TUYECKUM OTKJIOHEHHEM (0) U CTaHIapTHOH OMOKOM
cpennero (SD). CTaTucTUYeCKYI0 3HAYUMOCTD Pa3Inauid
B BBIOOpPKAaX OLIEHWBAIH [0 KpUTepHio MaHHA— YHUTHHU.
JloBepuTenpHasi BEPOATHOCTD Pa3JInduii ObLIa MPUHSITA
Ha ypoBHe p=<0,05.

Juis onleHKH MH(POPMATHBHOCTH MPH3HAKA UCIIONB30-
By Mepy Kymb0axka. [Ipu3HakoM cauTamy CTaTHCTHIECKU
3HAYMMOE YBEIHMUCHUE I YMCHBIIICHHE CPETHETO 3HAYC-
Hust MJIM napaMeTpa S3pUTPOIIMTOB Y KPBIC, MOTYYaBIIUX
PII, B cpaBHEHUU C )KUBOTHBIMUA KOHTPOJIBEHOMN TPYIIIBL.

HHdopMaTHBHOCTD Pa3HUIIBI MEXKTY CPSTHUMH 3HAYC-
HUSIMU TTAPaMETPOB PACCUUTHIBAIH O (hOpMyIIe:

I=1,0857 x [(6,/0,)*+ (0,/0,)’— 2 +
+ (1o 2+ 1/a ) x(X ,— X )] (1),

riae / — uaopMaTUBHOCTE (B OUTaxX), o, M 0, — CPEIHUE
KBaJIpATUIECKHE OTKIOHEHHsA, X | M X , — cpenHue apud-
METHUYECKHE B BBIOOPKaX.
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Juis onpeneneHus HHPOPMATUBHOCTH Pa3IHYHIA dac-
TOTHBIX XapaKTePUCTUK ITaPaMETPOB UCIIONB30BaIH (Hop-
myiy KynbOaka, Bunonsmenennyto I'yGnepom [5]:

1=10log P,/ P, 0,5(P,—P,) (2),

e P,— OTHOCHTENbHAS YACTOTa IPU3HAKA B OKCTIEPHUMEH-
TaIbHOM rpymnie, P, — OTHOCUTENbHAs YacTOTa IPU3HaKa
B KOHTPOJIBHOH TpYIIIIE.

YacToTHOM XapaKTEpUCTUKON MTPU3HAKA CITY>KHJIIa JOJIS
3PUTPOLUTOB co 3HaueHuss MU MJIM napamertpa, pacnpe-
JIEJICHHBIMH BBIIIE UJIM HUKE JOBEPUTEIBHBIX HHTEPBA-
noB (tm) cpeaHero apupMeTHIeCcKOro, pacCYUTaHHOTO
JI0 Hayaja dKCIepUMeHTa sl BBIOOPKH, BKIJIIOUABILEH
BCEX HCIOJIB30BAaHHBIX B paboTe KUBOTHBIX. Eciu 3Ha-
yeHne M/IM nmapameTpa B 3KCIIEpUMEHTAIBHON IPYIIIE
CHUXKAJIOCh B CPAaBHEHUH C KOHTPOJIEM, B 00€UX Ipymax
YUYHUTBIBAJIN JTOJIFO SPUTPOLIUTOB C PaCIpeeICHUEM HUKE
X o — tm. Ilpu yBenunvennu sunauenus M/IM mapamerpa
HaxXOJUJIU JTOJTI0 TUCKOLIUTOB C PACHpPEAECICHUEM BBIIIE
X o T tm. Ilpu pacuere / monmapHO CpaBHUBAIIH JJOJIH JTHC-
KOIIUTOB C U3MEHUBIIMMHUCS 3HaYeHUsIMU M/IM nmapame-
TpoB. THPOPMATUBHBIM CYUTAIIN MIPU3HAK C BETHINHOM
1>0,5.
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Pe3ynbrarbl u 00CyXKaeHNe

V xkuBoTHBIX, nony4yaBimux PII, Ha 5-if u 6-1 neHb
BBEJICHMSI IIperapara Hapsay CO CHI)KEHHOW JIBUTaTeNb-
HOW aKTUBHOCTBIO U YYalleHHBIM JIbIXaHHEM Macca Telna
YMEHBLINJIACh U COCTaBMIIA, COOTBETCTBEHHO, 87% 1 80%
OT YPOBHS B KOHTPOJILHOM rpyre. DTo SBISETCS OTHUM U3
MEPBBIX HECHENU(PUUSCKUX MPU3HAKOB Pa3BUBAIOLICTOCS
runepsutamuuosa A [8, 9]. CnenoBaTenbHO, UCIONB30-
BaHHas fo3a PII Obuta ocTaTouHON A MOAETUPOBAHUS
Y KpBIC IaHHOT'O COCTOSIHUA 332 OTHOCHUTENBHO KOPOTKHIA
NEPUOJ] BpEMEHH.

Ananuz MJIM napamMeTpoB 3pUTPOLMUTOB MO3BOIUI
OLIEHUTh JUHAMHUKY MX W3MEHEHUU, BOSHUKAIOMIHNX Ha
(one BBenenus PII. K koHIly ombiTa cpeqHHe 3HaYEHUA
OobIIMHCTBA U3MepeHHbIX MJIM napamMeTpoB SpUTpOLH-
TOB CYILLIECTBEHHO OTIIMYAJIUCH OT MOKa3aTeeil B KOHTPoJIe
(p=0,001-0,002). 3nauenus BocbMu U3 14 ananusupye-
MbIx napamerpos (Gradl, Grad2, Grad3, Cur2, Dy, L er,
Surface, Volume) craTuctudecku 3HAaYUNMO U3MEHUIUCH
B CPaBHEHHH C KOHTPOJIEM YXe Ha 3—4-i1 IeHb dKcIepu-
MEHTA, TO €CTh /10 BO3HUKHOBEHHSI HaUaIbHBIX CHMIITOMOB
nepeno3upoBku PII. OTo moaTBepaaeT JaHHBIE O BO3-
JIeCTBUH PETHHOJIA Ha KJIETKU Ha TOKJIIMHUYECKOH CTaquu
runepsutamuHosa A [10].

Hcnonb3oBanue HHPOPMAIIMOHHOTO aHAIN3a MTO3BOJIHU-
710 0TOOpaTh MPU3HAKH, SBJISIOIINECS B YCIOBUAX HAILIETO
SKCTIEPUMEHTA IUarHOCTUYECKH 3HAYMMbIMH JIJIsl TIPOTHO3a
Pa3BUTHS MOJIEIUPYEMOTO COCTOSHUS (TabI. 2).

MHubopMaTHBHOCTH pa3nuirii CpeIHUX 3HAYECHU riepe-
YHCJICHHBIX BBIIIE BOCBMHU ITapaMETPOB, 32 UCKITIOUEHHEM
Grad2, paccuuranHas Ha 4-ii IeHb OMbITa (0 MOSABICHUS

IpU3HAKOB Nepeno3upoBku PIT), mpeBbiiana qOMy CTUMBII
ypoBenb / > 0,5. CnenoBarenbHO, W3MeHeHHs dTuxX M/IM
napaMeTpoB Ha JOKIMHUYECKON CTa iU THIIEPBUTAMHHO-
3a A MOTYT OBITh IPOTHOCTHUCCKUMH.

BwMmecte ¢ TeMm npu oneHke HH(GOPMAaTUBHOCTH Pa3iu-
YMii YACTOTHBIX XapaKTepUCTHUK TeX >ke MJIM napamerpos
Oosee BBHICOKHE, YEM B MEPBOM Cllyuyae, KOA(PPHUIUEHTHI
Kynp06aka uMeno NuIib OrpaHUYEHHOE YUCIIO IPU3HAKOB:
cHxenue Surface, yeanuenue Cur2 u cHmwkenue Dy. Mn-
(hOpMaTUBHOCTH OCTAJIBHBIX MPU3HAKOB OKA3aJach HIDKE
JIONyCTUMOTO ypoBHs. IIpu quarHocTUUYECKO OIEHKE
pasnuuuii ycpeaHeHHbIX 3HadueHuil MJIM napameTpoB
TPETHUM II0 BEJTMYMHE / OKa3aJCsl MPU3HAK «CHMXKCHHE
Volumey, KOTOpPBIIl IpU OLIEHKE UH(MOPMATUBHOCTHU pa3-
JUYUN OTHOCUTEIBHBIX BEJIHUUH MapaMEeTPOB HE UMEI
JuarHoctuyeckoi 3HaunMocty. Ipusnak «cauxenue Dy»
C BBICOKHUM KO3((PUITHEHTOM HH(OPMATUBHOCTH, OLICHEH-
HOH 10 Pa3IU4IMAM YaCTOTHBIX XapAKTEPUCTHUK, IMEJI Hau-
MEHBIINI KO3 QUIIHUEHT, PACCUNTAHHBINA 110 hopMyIe st
aOCOJIIOTHBIX IOKa3aTesel.

Takum o6pa3omM, 06a BapraHTa MHPOPMAIIMOHHOTO aHa-
7132 MO3BOJIMIIM BBIJIETIUTE OIMHAKOBBIE HauboIee HHpOop-
MAaTHUBHBIE IPOTHOCTUYECCKHE KPUTEPUH HEPEIO3UPOBKU
PII, a umenno — camxkenue Surface u yBenuuenue Cur2
sputpounToB. CieoBaTeIbHO, IPU NPOBEIeHUN MOpdo-
METPHUECKUX HCCIICOBAHUI OlEHKAa MH(OPMAaTUBHOCTU
pasiuuud Mokxasaresaei, BBIPa)KEHHBIX B yCPEIHEHHOU
(opme, paBHO Kak U MHPOPMATUBHOCTH Pa3iIHuus I0-
KazaTeJieH, BRIPaXXEHHBIX B OTHOCUTENBHBIX BENUIMHAX,
MI03BOJISICT BRIOpATh U3 MacCHBa JaHHBIX Hanbosee Anarto-
CTUYCCKH 3HAUUMBbIC IPU3HAKU CTPYKTYPHBIX H3MCHEHUH.

Tabnuya 2 | Table 2

IIporHocTHyeckne NpU3HAKH, cpeaHne 3HaYeHuss X (SD) MopdoneHCHTOMETPUYECKUX TAPAMETPOB IPUTPOLIMTOB

B KOHTPoabHOH (K) 1 sxcnepumenTansHoii (J) rpynnax, 3HaYMMOCTh H HH(POPMATUBHOCTH PA3IMIHii

Ha 4-ii IeHb BBE/ICHHS] PETHHOJIA MAJbMHUTATA |

Prognostic signs, mean values X (SD) of erythrocyte morphodensitometric parameters in control (C) and experimental (E)

groups, significance and informativeness of differences on day 4 of retinol palmitate administration

Ipusnak | Sign l( | C
X (SD)
Camwxenne Surface | Surface decrease 3112,1£52,2
Yeennuenne Cur2 | Cur2 increase —106,4+2.2
Camxenne Volume | Volume decrease 1495,5+26.,9
Cumxenue L er | L er decrease 125,9+1,6
Camwxenne Grad3 | Grad3 decrease —24,340,5
Camxenne Dy | Dy decrease 0,156+0,006
VBemmuenne Gradl | Gradl increase 45,3+0,9
Cumxenne Grad2 | Grad2 decrease -36,5+0,7

9|E p="* 1) 12y
X (SD)
2788,8+46,7 0,02 1,01 4,61
~122,042,9 0,001 0,98 4,14
1312,5422,4 0,01 0,92 0,32
114,4+1,6 0,01 0,89 0,04
~20,3+0,6 0,001 0,77 0,00
0,11940,006 0,001 0,71 4,13
53,6+1,1 0,02 0,63 0,32
~30,8+0,6 0,001 0,00 0,00

* — 3HAYMMOCTD PA3IMYUN MEXIy IpylIaMu, Kputepuii ManHa—YUTHH
# — ko3 punmenTs NHGOPMATUBHOCTH, paccuuTaHHble 1Mo Gopmyiaam (1) u (2)

* — significance of differences between groups, Mann—Whitney U-test
# — coefficients of informativeness computed by formulas (1) and (2)
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TeM He MeHee MpH OlLleHKe WH(POPMATUBHOCTH PA3INUHA
YaCTOTHBIX XapakrepucTik M/IM mapaMeTpoB 4uciio aua-
THOCTUYECKHU 3HAYUMBIX PU3HAKOB OKa3aJI0Ch OoJee orpa-
HUYCHHBIM, TI0TOMY JaHHEIH cI10c00 HHPOPMAIIHOHHOTO
aHaJIM3a MpeJcTaBIsAeTcs 6oJiee HaIeKHBIM U IPEATIOUTH-
TEJbHBIM U MO3BOJISIET ITPU HEOOXOIMMOCTH COKPATUTh KO-
JUYECTBO MapaMeTpPOB, U3MEPSIEMBIX B ITOBTOPSIOIINXCS
YCIIOBUSIX IKCIIEPUMEHTA.

3akmoueHnne

Ha ¢one paspuBaromerocs runepBuTaMuHO3a A,
BBI3BAHHOT'O y KPbIC BBEJICHUEM PETHHONA MAIbMHUTATA,
MOP(OIECHCUTOMETPUYECKUE MTAPaMETPhl 3PUTPOLIMTOB
n3MenstoTes. Hanbonee HHGOPMATHBHBIMU MPU3HAKAMH
MEPEI03UPOBKH PETHHOIA NMATBMUTATA SIBISIOTCS H3MEHE-
HUSI, BO3HUKAFOIIKE JTO MOSBJICHHUS CUMITTOMOB TMITEPBUTA-
MHHO3a A, — CHIDKCHHE TUTOINA M MOBEPXHOCTH U YBEJIH-
YeHHE KPUBU3HBI HUCXOASIICH YaCTH TOpa SPUTPOLIUTOB.
B MopdomeTpruecKkux HCCaeq0BaHUSIX HAPSTY C OICHKOM
MHGOPMATUBHOCTHU PA3IMYHi YCPETHEHHBIX ITOKa3aTeseH
MOYKHO HCIOJIb30BaTh OLIEHKY HH()OPMATHBHOCTH Pa3iIH-
YMi UX YACTOTHBIX XapaKTEPHUCTHK.
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METOJIbI

MNudopmanus 06 aBTopax

TarpsiHa AHCKCaHHpOBHa JlomaHoBCKast — c*rapmm‘/'l InpenogaBareiib Kaq)e):[pbl THUCTOJIOTHH, IIMTOJIOTUH U 3M6pI/IOHOFI/H/I HepBoro MockoBcKkoro
TOCyHapCTBEHHOI0 MEAUIIMHCKOI'O YHUBEPCUTETA UM. N.M. CeueHoBa.

Tarpssna BnagumupoBHa BopoHnxrHa — JOKTOp MEAMIMHCKUX HayK, podeccop Kadeapsl TUCTOIOTHH, IIUTOJIOTHHA ¥ SMOPUOIOTHH

HCpBOTO MockoBCcKOro TOCyH1apCTBEHHOI'0 MEAULIMHCKOI'O YHUBEPCUTETA UM. N.M. CeueHona.

Anexcannp HuxonumoBnd SIIKOBCKHUiT — TOKTOP MEIUIIMHCKHUX HayK, Ipodeccop Kadeapbl TUCTOIOTHH, IIMTOIOTUH H SMOPUOIOTHU
ITepBoro MocKOBCKOI0 rocyJapcTBEHHOIO MEAULIMHCKOrO yHuBepcurera uM. M1.M. Ceuenosa.
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XPOHUKA

I HayyHO-TIpaKTNYecKasa KOHPepeHI A

MeXpernoHaJIbHOTO TAHATOPAINOIOTMIECKOTO 00IIIecTBa
«IlepcrieKTUBBI MEXANCHNUIUVIMHAPHOI'O B3aNMOJEICTBU A

I pa3BUTHA NAaTOIOTNYECKOV aHATOMUM

" cymeOHOI MegUIITHBI», MocBAmeHHasa namsatu H.M. Kpynanosa

I scientific and practical conference of the Interregional thanatoradiological society
“Prospects for interdisciplinary interaction in the development of pathological anatomy

and forensic medicine” dedicated to the memory of N.M. Krupnov

1 okts16pst 2021 rona B Psizanu B ouHOM (hopmare mpo-
nuia | HaygHO-nipakTH4ecKas KoHpepeHus Mexperno-
HaJIbHOTO TaHaTopaauoiorudeckoro obmecrsa (MTO)
o] TeMaTU4eCKUM Ha3BaHMeM «l[lepcreKTuBbI MexIuC-
LUUIUIMHAPHOTO B3aUMOJIEHCTBUSA ISl pa3BUTHUS MATOJIOTH-
4eCKOW aHATOMUU U CyAeOHOM METUIIMHBD), TOCBAIICHHAS
BONPOCaM HUCTOPHH Pa3BUTHS, IPEUMYLIECTBAM U MPOO-
JeMaM COBMECTHOH paboThl MaT0JIOr0aHATOMUYECKOM
U cyaeOHO-MEAMLMHCKON CITy>KO, BO3SMOXKHOCTSIM U IIpe-
HUMYIIECTBAM OCMEPTHBIX JYYEeBBIX UCCIIEIOBAHUMN, TIEp-
CIIEKTUBAaM Pa3BUTHUS U BHEAPEHUIO HOBBIX TEXHOJIOTUH
B paboTy MaTOJIOroaHaTOMHUYECKUX OTIE]IeHU U 610po
CyIeOHO-MEIUITMHCKOM dKCTepTu3bl, co3nannio MTO, a
TaKXkKe MaMATH HaIlIero KOJUIETH, MPogecCHoHalla BBICOKOTO
KJ1acca, JOCTOWHEHIIero rpak1aHuHa, CBETJIOTO YeJI0BeKa
1 OJJHOTO M3 OCHOBareJjei Hamero O6mecTBa — Hukonas
MuxaiinoBuua KpynnoBa. B pabote xoH(epeHIMH npu-
HsUM ydacTie 0omnee 70 crienualucToB MPEeUMYILECTBEH-
HO 13 MockBbl, ropozioB LleHTpanbHOro ¢eaepaabHOro
OKpyra, a Takxe koyjieru u3z Kuprusckoii Pecmybmuku.
Kondepennus Obi1a HarpapiieHa Ha OpraHU3aLUIO POIYK-
TUBHOTO B3aUMOJIEHCTBHUS CIIELIMAIMCTOB MaTOJI0TNYECKOM
aHaTOMUM, CyIeOHO-MEAULIMHCKOM SKCIIEPTHU3HI U JTy4eBOM
JUAarHOCTUKU. B MeponpusATHH PUHSITN Y4acTHE BELyIHe
CIELMAaJIICThI, B TOM YHC-
JI€ YJIEH-KOPPECTIOHAEHT
PAH JI.B. Kakrypckui,
npodeccopa O.B. 3aii-
paresini, A.B. Kosanes,
B.A. Knesno, @.I". 3a603-
naeB, E.M. Kunpatomos.
JlydeByto AMarHOCTUKY Ha

KIMHUYECKAA 1 SKCIIEPMMEHTAJTIBHAA MOP®OJIOTNA / CLINICAL AND EXPERIMENTAL MORPHOLOGY

KOH(hepeHIUH IpencTaBuin BuLe-npe3ugent MTO Bpau-
PEHTTEHOJIOT, BEAYIIUH HAyYHBIH COTPYIHUK MATONOIO-
aHaTOMUYECKOro oTAeneHusa Hayunoro nenrpa peHTreHo-
paznuoioruu Kanauaar MequuuHckux Hayk ¥Y.H. Tymanosa
u Bpau-peHTrenoaor MOHUKHM umernn M.®. Bragumup-
CKOTO KaHIuAaT MeauinHckux Hayk C.0. Jlyopopa.

Bruta mpu3HaHa 1en1eco00pa3HOCTh U OLCHEHHI Iep-
CIEKTHUBBI TIOCMEPTHOI JTy4eBOH TUarHoCTUKU B pabote
CyneOHO-MEeIUITUHCKON SKCIEPTU3bI U NMAaTOJIOTHYECKON
aHaromuu. IIpencTaBieHsl JOKIaAbl O BO3MOXKHOCTIX
U 0COOCHHOCTSIX TEXHUYECKOI'O OCHAILICHUS U MPAKTU-
YECKOM peasin3alii TOCMEPTHOM JTyueBOil JUarHOCTUKH
C yueToM NpoG I METUIMHCKUX opranusanuii. Onpene-
JIEHO MECTO IIOCMEPTHOM JIyueBOH JUAarHOCTUKU HE KaK
CaMOCTOSITENbHON JUCIUITIINHEL, 4 KaK BEICOKO3(D(EKTUB-
HOTO TUarHOCTHYECKOTO METO/1a, BXOAIIIETO B CTPYKTYPY
MaTOJIOTOAHATOMHYECKOTO MIIN CyAeOHO-MEAUIIUHCKOTO
HCCIIEIOBaHMS, 7€ PEelIaolee CIOBO U (popMupoBaHue
OKOHYATEJILHOIO IMarHo3a OCTal0TCs 3a IaToJ0roaHaTo-
MOM WM CyAeOHO-MEAUIIMHCKUM 3KCepToM. OTMedeHa
HE00XOMMOCTb Pa3pabOTKH HOPMATUBHOI 0a3bl 1O MOPSA-
Ky IIPOBEJEHUS IOCMEPTHBIX JIy4€BbIX UCCIIEIOBAHUIL.

B psine noxnanos xomier u apy3eit Huxonast Muxaiino-
Bu4a KpyIiHoBa OBLTH OCBEIIEHBI OCHOBHBIE HTAITb] JKU3HEH-
HOT'O U TBOPYECKOI'O ITyTH ITOM APKOM, CBETION TUYHOCTH.

A.U. L]ezones,

npe3udenm Medcpezuonanvrozo
Mmanamopaouono2uyecko2o oouecmaa,

O0OKMOp MeOUYUHCKUX HAYK, npogheccop

JI.H. Ycnonyes,

Op2aHU3AYUOHHDII CEKPEMapb
MeoicpecuonansbHo2o manamopaouonocuieckozo
obwecmsa
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OrbHY
HAYYHO-UCCNEQOBATE/IbCKUH
WHCTUTYT MOPOOJIOTU YEJIOBEKA

ROHCVJIbTATHBHO-
IIHMIIOGTH‘IEGI{HH HEHTP

L~ HAYYHO-
ACCNEAOBATENbCKYE
PABOTbI

KOHCYNbTATUBHBIE YCNYT
HAYYHbIM 1 HAYYHO-TIPAKTUYECKUM
OPTAHM3ALMAM

KNMHWKO-NTABOPATOPHbIE
WCCNELOBAHMA

« [latomopQonornueckue nccnenoBanna 61oNCUiHOro
1 onepavLnoHHOro Matepuana

MaTomopdonornueckoe UCccefoBaHIe MaTepuana
BETEPUHAPHBIX KINHUK U SKCNEPUMEHTANbHOTO
Marepuana

MMMYHOFI/ICTOXI/IMI/I‘-IECKI/IE ncenenoBaHnA

IMMyHOGEPMEHTHBIIA aHaNN3 FOPMOHOB TUPEOUAHOIA
W penpoayKTUBHOI NaHeN !, OHKOMapKepoB,
LMTOKIHOB, GaKTOPOB POCTa, UMMYHON06YNMHOB

broxumunueckmne uccnefoBaHuA GepmeHToB
1 MeTabonuToB

MpoTouHas uuTohnyopumeTpus cybnonynawumii
NMMQOLIMTOB 1 MApKepoB aKTMBALMH

(DOTOﬂ,OKyMEHTVIpOBaH e pe3ynbraToB UCCNeaoBaHNA

OueHka B(M)EKTI/IBHOCTVI NeKapCTBEHHbIX CpeacTB
Ha 3KCNepUMeHTaJIbHbIX MOAENAX 3aboneBaHuit
yeJioBeKa

Nnuensua OegepanbHoli cnyx6bl Hag3opa
B cepe 3ApaBOOXPaHEHNA 1 COLIMANBHOTO Pa3BUTUA
Ne 0C-99-01-007950 ot 10 anpena 2012



