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Pe3tome. Bgedenue. OmHON U3 CIOKHBIX MPOOJIEM B THHEKOJIOTHH sABJIsieTcs cHHApoM Atnepmana (CA),
XapaKTepU3YIOIIUICs YaCTUYHOM WM MOJHOW 00NUTepanuei Moj0CTH MaTKH PyOIIOBOI TKaHBIO B Pe3yiib-
TaTe MopakeHus 0a3aJbHOTO CIIOS SHAOMETPHS IPU BHYTPUMATOUHBIX BMEIIATeJILCTBAaX. MeTO/IbI JIeueHUs
CA ne Bcerna 3(p(heKTHBHBI, YTO JUKTYET HEOOXOIMUMOCTD ITOMCKA HOBBIX TTOJXO/I0B K MPEAYNPEkKACHHUIO
¢ubpo3a ¥ CTUMYIISIMN pereHepanu SHAoMeTpHs. 10 3THYeCKIM PUHIMIIAM 3TO BO3MOKHO TOJIBKO TIPH
MonenupoBaHuy CA Ha JJabOpaTOPHBIX KUBOTHBIX. Lleb paboThl — co3MaHne STHOJIOTHIECKH aIeKBAaTHOM
monenu CA y kpoic Crpeiir-Jloyinu.

Mamepuanvt u memoowt. [1nst monenuposanust CA ncrionb3oBanu 18 camok kpsic Cripeiir-Jloymu. Oneparyn
IIPOBOJIMIIN Ha )KUBOTHBIX B (haze scTpyca. JKHBOTHBIM HAaHOCHIIM CKBO3HOM ITPOJONBHBIN pa3pe3 MpaBoro
pora MaTKu, pacKpbIBAJIM €70 M CKaJIbIIENIEM BEICKAOIMBAIN HAOMETPHIA 10 BHYTPEHHETO CII0SI MUOMETPHSI.
Camkam rpym | 1 2 IpOBOAWIIM TOJBKO BRICKAOIMBAHUE YHIOMETPHS, CAMKaM IPYTIITBI 3 4epe3 7 CYyTOK Mocie
KIOpETa)ka OTKPBIBAJIM OPIOLIHYO MOJIOCTh U BBEICHHON B POT UIVIOH pa3pyliaid BHYTPUMATOYHbIE CIAKH.
Janee npoBonuiack CTaHAapTHasl MPOLEypa yIIMBAHUS ONEPAlOHHON paHbl. JKMBOTHBIX BBIBOIMIIHN W3
JKCTIIepUMeHTa Ha 7-¢ (Tpynma 1) i 15-e cyTku (rpymmst 2 1 3) Tociie ornepaiuy Iepeno3npoBKoi apupHOTOo
HapKo3a. Y4acTKH ONIEPHPOBAHHOTO M HEONIEPHPOBAHHOTO POTOB MaTKH uxcupoanu 10% 3a0ydepeHHbIM
(dhopMaTuHOM, 3a7MBaIH B apaduH, CPEe3bl OKPAIIUBAINA TEMATOKCUIIMHOM U 03HHOM.

Pezynomamei. ITpyn MakpoCKOIMYECKOM HCCIIEIOBAaHUH Ha 7-€ CyTKHU MTOCTIE OTEPALH Y BCEX CAMOK IPyTIIHI |
OBUTH OTMEUCHBI YIUIOTHEHHE U CY)KCHHE ONEpUPOBAHHOIO y4acTKa pora U HaJMuhe Cepo30METPhI — CKO-
IUICHUSI CEPO3HOM KHUJIKOCTH B MOJIOCTH MaTKH. Y caMOK Ipymmnsl 2 Ha 15-e cyTku cepo3omMeTpa Oblia
Oonee BeIpaxkeHa. [lociie paspyIIeHUst MaTOYHON CHAWKK y CaMOK IPYIIIBI 3 CEpO30METpa OTCYTCTBOBA-
Ja win ObUIa MeHee 00beMHOM, YeM y camok rpymnn 1 u 2. T'ucronornueckoe uccieqoBaHue OKa3alo,
4TO Ha 7-€ u 15-e CyTKH rociie BRICKaOJIMBaHUs SHJOMETPHS MOJOCTh MAaTKH M MOKPBIBAIOLINI €€ JIto-
MHUHAJIBHBIA SMUTEINH OTCYTCTBOBAJIM M3-3a MOJHOTO 3aMEIICHHs COCMHNUTENBHOI TKaHbl0. MaTouHbIe
XKeJe3bl He 00HAPYKUBAINCh WM OBUTM €AMHUYHBIMH. Y CaMOK Ha 7-€ CyTKH OCJE Pa3pyIICHUs CIIaiKu
u 15-e cyTku mocie BbICKaOIMBAHUS SHAOMETPHS MOSBIIIACE HEOObIIas CTEHO3UPOBAaHHAS MAaTOYHAs
II0JIOCTH, BBICTIIAHHAA JIIOMUHAJIbHBIM 3IIHUTCIINCM, WU 60.]'[66 KpynHas MaTo4Hasd IOJOCTh, COACpKalias
€IMHUYHBIC TMO0 MHO)KECTBEHHBIE CIIAKH, MOKPBITHIE dnuTenueM. KoindecTBo xese3 ObUI0 3HaUUTEIbHO
MEHbIIIE, YeM B HEOTIEpUPOBAHHOM pPOTe.

3aknouenue. Il MomenupoBaHUs cHHApoMa Amepmana camkaMm Kpbic Cropeiir-Zloynu, HaXoIuB-
muMcs B (aze scTpyca, MIPOBOJMIN BHICKAOIMBaHUE YHAOMETPHUAIBHOTO CIIOS IIPABOTO POra MaTKH.
Ha 7-e u 15-cyTku nocie onepariii MaTo4Hast OJIOCTh U JTFOMUHANBHBIA SIUTEINHA OTCYTCTBOBAIH U3-3a
TIOJTHOTO 3aMEIeHHUS] COSANHUTENILHOM TKaHbIO, YTO JOKA3bIBaeT (pOpMHUPOBaHNE BHY TPUMATOYHOM CITaliKu
1 aJIeKBaTHOCTH MTOTy4eHHOI Mozenu. CyIecTBeHHBIM OTIIMYMEM OpPUTHHAIBHON MOENH OBbIIO pa3pyIIeHne
CHalKy Ha 7-€ CyTKH IOCIe MTOBPEKACHUS SHIOMETPHS ISl YAAICHNS N30BITOYHON KUAKOCTH B TIOJIOCTH
MaTKH{, BOCCTAHOBJICHHS €€ ITPOXOJUMOCTH U PESMUTEIN3ALUN MaTOUYHOM NONOCTH Ha 15-e cyTku mocie
BbIckaOiauBaHus. Co3aHHasi MOJIENIb CHHIPOMa AlllepMaHa MOXKET OBITh UCIIOJIb30BaHa sl pa3pabOTKU
HOBBIX ITOJIXOJIOB K MPO(HIIAKTHKE CIIAEYHOT'O ITPOIIECca U BOCCTAHOBJICHUIO CTPYKTYPHO-(DYHKIIMOHAIBEHOM
TIOJTHOLIEHHOCTH SH/IOMETPHSL.

KaroueBble ciioBa: cuuipoM AlllepMaHa, SKCIIEpUMEHTAIbHAs MOZIeb, MaTKa KPBICHI, BRICKAOIMBaHUE
OHAOMETPU, BHYTPUMATOYHLIC craiiku
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Abstract. Introduction. One of the most challenging problems faced in gynecology is Asherman’s syndrome
(AS), characterized by the formation of intrauterine adhesions, partial or complete obliteration of the uter-
ine cavity with scar tissue, and the loss of the functional layer of the endometrium following intrauterine
interventions. Treatments for AS are not always effective. This indicates a need to search and evaluate the
effectiveness of new approaches to the prevention of fibrosis and stimulation of endometrial regeneration.
According to ethical principles, this is possible only when simulating AS on laboratory animals. The aim of
the work is to develop an etiologically adequate model of AS in Sprague Dawley rats.

Materials and methods. We simulated AS in 18 female Sprague Dawley rats that were divided into 3
groups (6 rats in each). Operations were performed in the estrus phase. We made longitudinal incision of
the right uterine horns, and the endometrium was scraped out to the inner layer of the myometrium with
the scalpel. Groups 1 and 2 underwent only endometrial scraping. In group 3 abdominal cavities were
opened on day 7 after curettage and intrauterine adhesions were destroyed with a needle inserted into the
horn. Then, the standard procedure for suturing surgical wound was performed. The animals were removed
from the experiment on days 7 (group 1) and 15 (groups 2 and 3) after the surgery with an overdose of
ether anesthesia. The tissue samples of the operated and non-operated uterine horns were fixed with 10%
buffered formalin and embedded in paraffin; the sections were stained with hematoxylin and eosin.
Results. Macroscopic examination on day 7 after the surgery showed that all females had a compaction
and contraction of the operated area of the uterine horn and uterine cavity fluid. On day 15, fluid collec-
tion was more pronounced. After the destruction of the uterine adhesions in rats from group 3, there was
no fluid collection or it was less voluminous than in females of other groups. Histological examination
showed that on days 7 and 15 after endometrial curettage, the uterine cavity and the luminal epithelium
covering it were absent due to complete replacement by connective tissue. Uterine glands were not de-
tected or were individual. On day 7 after the destruction of the adhesions and on day 15 after endometrial
scraping the subjects developed a small stenosed uterine cavity lined with luminal epithelium or a larger
uterine cavity containing single or multiple adhesions covered with epithelium. The number of glands
was significantly smaller than in the non-operated horn.

Conclusion. To simulate Asherman’s syndrome, female Sprague Dawley rats in the estrus phase were scraped
out of the endometrial layer of the right uterine horn. On days 7 and 15 after surgery, the uterine cavity
and luminal epithelium were absent due to complete replacement with connective tissue, which proves the
formation of intrauterine adhesions and the adequacy of the obtained model. A significant difference of the
original model was the destruction of the adhesions on day 7 after endometrial damage to remove excess
fluid in the uterine cavity and restore uterine patency, which led to the formation of the uterine cavity and
re-epithelialization on day 15. The developed model of Asherman’s syndrome can be used to develop new ap-
proaches to the prevention of adhesive process and the restoration of endometrial structure and functionality.

Keywords: Asherman’s syndrome, experimental model, rat uterus, endometrial curettage, intrauterine ad-
hesions
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BBenenue

OnHO¥ U3 CaMBIX CIOXKHBIX IPOOIEM B THHEKOJIOTHU
SIBJISIETCS MOTEePs (PYHKIMOHATBHBIX CBOMCTB SHIOMETPHS,
CBA3aHHAas C BBICOKOW 4acTOTOM BHYTPHUMATOYHBIX BMeE-
marenabcTB. B 1948 rogy runexosnor xo3ed Amepman
ormca 3a00JIeBaHIe, XapaKTepU3yIoIIeecss 00pa3oBaHUEM
BHyTpuMaro4HbIX craek (BC) (cunexwuit), yacTHYHON WK
TIOJTHOW OOJIUTEpaIuei OJIOCTH MaTKU PyOI[OBOM TKAHBIO
U nioTepeil PyHKIMOHAIBHOTO CIIOSI SHAOMETPHS, — CUH/I-
poMm Amepmana (CA). CA npuBOIUT K HAPYIIEHUSM MEH-
CTPYaJIbHOTO 1MKJIA (THUIIO- UJIM aMeHOpesl, TUCMEHopes),
0ecCIuIoANIO U TaKUM aKyHIIEPCKUM MpobiIeMaM Kak MM-
IUTAaHTALMOHHbIE IOTEPHU, IPUBBIYHOE HEBBIHAILIMBAHUE Oe-
PEMEHHOCTH, aHOMaJIbHasl TUIALICHTAIINA U IPeKIeBpEMEH-
Hble ponbl. Hanbonee pacpocTpaHeHHBIMU (pakTOpamu
pucka pa3Butisi CA sBISIOTCS KIOpETaX ocie abopTa Uitu
poaoB, MH(EKLHA, MUOMIKTOMHUS M THCTEPOCKOIINYECKHUE
oIepaluu, TO €CTh BHyTPUMATOYHbIE BMEIIATeIbCTBA, Ha-
pyatomue 0a3anbHBINA CIOH 3HIOMETpUs. PazpyiieHue
0a3anbHOrO CII0g MHULIUHUPYET Mpouecc Gudpo3upoBaHus
SHIOMETPHUS, UEHTPATbHBIM MEAHATOPOM KOTOPOTO SIBJISI-
eTcs TpaHchopMUpyOLuil pakTop pocTa-f, a KI0UeBbI-
MU (akTopamu popmupoBanust BC — o-1v1a IKOMBIIIEUHBIH
aKTUH, (aKTOp POCTa COENUHUTEILHON TKaHHU, KOJUIareH
[ u III Tuna [1-3]. Yactorta BcTpeuaemoctu CA coctaB-
nset okoio 1,5%. OgHako cpeau KEHIIMH, Y KOTOPBIX
OepeMeHHOCTh Obljla MpepBaHa B MEPBOM TPHUMECTpE,
OHa yBenuuuBaeTcs 10 13%, y mepeHecIux KIopeTax
MOCJIe TI03IHETO CaMOIPOU3BOJIILHOTO abopTa Bo3pacTta-
et 10 30%, a mociie MOBTOPHBIX BHICKAOIUBAaHUI MOXKET
nocrturars 39% [4, 5].

B nacrosimee Bpemst npu CA 1y peKOHCTPYKLHH
1 BOCCTAHOBJICHUS CIU3UCTON 0OOJIOUKH MaTKU HUCIOIb-
3YIOTCSl XUPYPrudecKkoe JieueHrne (TUCTePOCKONUYECKUN
are3N0JIN3HUC ), MPOTUBOCTIACYHBIE Oapbephl 1 TOPMOHAIIb-
Hasl Tepanus, HO 3TH METO/IbI HEAOCTAaTOYHO d(PPEKTUBHBI,
1 4acTOTa PELUMBOB CIIAEUHOTO MPOIlecca MOXKET AOCTH-
ratb 62,5% [4, 6]. 3T0 TUKTYyeT HEOOXOMMOCTh JalIbHEH-
IeT0 U3YYCHUS KJICTOYHBIX U MOJIEKYJISPHBIX MEXaHU3MOB
¢dopmuposanus BC u pa3paboTKH HOBBIX TOAXOMIOB K Te-
panuu CA, HalleTIeHHBIX Ha IpeaynpexaeHue pudposa
Y CTUMYJISILIUIO pereHepannu sHaoMetpus. [1o sTuueckum
MPHUHLIMIIAM 3TO BO3MOXKHO TOJIBKO TIPU MOJCIHPOBAHUN
CA Ha n1abopaTopHBIX KUBOTHBIX. B HacTosee BpeMs
u3BectHbl Mofienin CA Ha mbiax [4, 7, 8], kponukax [9],
HO Han0oJIee YacTO UCIONb3YIOTCS MOJCNIU HA KPhICaX,
npeumyniecTBeHHo tuHum Crpeir-Joynu [6, 10—-13]. Tem
HE MEHee PsiJi U3BECTHBIX MOJIeNiel UMeeT CYIIeCTBEHHBIE
HEJOCTaTKU — HECOOTBETCTBHE CIIOCOOOB MOBPEKACHUS
SHAOMETPHsl Y Ta0OPATOPHBIX KUBOTHBIX IPUYHMHAM Pa3-
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ButHst CA y KEHIIMH U OlleHKa 3 (HEeKTUBHOCTH Tepa-
MEBTHYECKUX BO3JIEHCTBUI Oe3 ydueTa (has3bl 3cTpasbHOTO
LUKJIA.

Ilens paboOTHI — CO3aHUE ATHOTIOTUIECKH aJIeKBATHOI
MoJieH cuHIpoMa Atniepmana y kpeic Crpeir-/loymu.

Marepuanbl 1 METONBI

Kueommvie. Ins mogenupoBanust CA HCnoab30BaIn
18 camok kpsic Crpeiir-Zloynu B Bo3pacte 6—12 mMecsies
(macca 250-320 rpammoB). [Ipu paboTe ¢ 5KUBOTHBIMH CO-
Omonanu npuHUMIBL EBponeiickoil KOHBEHLIMH O 3alIUTe
MO3BOHOYHBIX YKMBOTHBIX, UCIIOIb3yEeMbIX JIJISl SKCIIEPH-
MEHTOB WJIM B MHBIX Hay4dHbIX Hemsax (CtpacOypr, 1986,
mupekrusa 2010/63/EU), u monoxenus 'OCT 33216-2014
«PyKOBOZICTBO 110 COAEPIKAHUIO U YXOAY 32 TaOOpaTOPHBI-
MU KHBOTHBIMI». Ha nmpoBeieHre ucciie1oBaHus noayye-
HO pazpelieHre komuccuu no 6mostuke HUM mopdorno-
TUH YeoBeKa UMeHH akajemuka A.I1. ABupiHa (TPOTOKON
Ne 35 (11) ot 23.03.2022).

IIposedenue onepayuu. B neHb npoBeaeHUs ONepaluu
T onpeAienieHns (pas3bl SCTPANIbHOTO LUK OAOIBITHBIX
JKUBOTHBIX MCCIIEIOBAJIM BarHAIbHbIE Ma3KH, OKpallleH-
HBIE C TOMOILIBI0 Habopa roTOBBIX Kpacutenen «uaxum-
Hudd-Kuk» («Abpuct», Poccust). Onepanuu npoBoIu-
JIY TOJIBKO Ha caMKax B (haze actpyca. JKuBoTHbIE ObUIH
paszeneHsl Ha TPH TPYIIIBI 10 MECTh 0CO0eH B Kax oM.
Camkam rpyni | 1 2 npoBOAMIM TOJBKO BBICKaOTUBaHHE
sHgometpus. CaMkam rpynmnsl 3 depe3 7 CyTOK MOCIe
KIOpeTa)ka OTKpPbIBAJIM OPIOLIHYIO MOJIOCTh U MPOBOIWIH
JIPEHUPOBAHKUE POr'a MaTKH.

Onepauyu BBITONHSIN M0 00LIMM HapKo30M. BHyTpu-
MBIILIEYHO BBOAMIIM CMECh penaparoB — 30i1etu (Virbac,
O®pannust) B go3e 10 mr/kr u keuna (Interchemie werken
“De Adelaar” Eesti, Octonus) — 0,1 Mr/kr, 00beM 10BO-
i 0,9% xmopuaom Hatpus 10 250 MKJT Ha )KMUBOTHOE.
B kauecTBe aHTUTEMOpPPArHYeCcKOTo MpenapaTa MpUMEeHsIIH
BUKacon («Jmmapay, Poccust) B 1o3e 2 Mr/Kr Macchbl B 00b-
eme 200 MKJI/KT. B X071e Bcex onepaTuBHBIX BMEIIATEILCTB
coOJII01aTH TIPaBUJIa ACETITUKU M aHTHUCETITHKU.

Y caMoK BceX IKCIEPUMEHTAIbHBIX TPy Ornepa-
IIUOHHOE ToJIe 00padaThIBaIU CIUPTOBBIM PACTBOPOM,
BBIOpUBAIIU, OOKIIAJBIBAIA CTEPUIBLHBIMH CaJI(ETKaMHU.
Paspes nnuHO#M 2 cM ipoBOAMIIH 10 O€J10H JTMHUU KUBOTA
onHopasoBbIM ckajibneneM Ne 22 (Feather, Anonus). [1o-
CIIOIHO paccekaliu KoKy U OpIOIIHYIO CTeHKY. Uepes pas-
pe3 Tyno# JuraTypHoOM UIOW MOAXBAaThIBAIN U BBIBOJU-
71 13 OPIOIIHOM MONIOCTH MpaBblil por MaTkH (puc. 1 A).
Ha anTuMe3oMeTpuanbHOI CTOPOHE B CEpeAMHE pora
NPOBOAUIN NPOJOJIbHBINA CKBO3HOW pa3pe3 MJIMHOU
1,5 cm (puc. 1 B). Pa3pe3 packpbIBajiu 1 moa KOHTPOJIEM
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Puc. 1. Dtansl npoBeieHNs ONEPaLIH.

A — BBIBE/ICHHE TIPABOTO POTa MAaTKH U3 OPIOIIHON MONIOCTH, B — mpomonbHbIil pa3pe3 pora Matku, C — por MaTky mocie
BBICKaOJIMBaHUS dHIOMETpHA, D — yIiBaHue pa3pe3a pora MaTKu

Fig. 1. Stages of the operation.

A — removal of the right uterine horn from the abdominal cavity, B — longitudinal incision of the uterine horn, C — the uterine
horn after endometrial curettage, D — suturing the incision of the uterine horn

OMHOKYJISIPHO JTyIBI CKaJNbIIEJIeM COCKAaOIUBAIA SHIO-
METPHUH JO BHYTPEHHETO CIIOS MHOMETPHSI, OCTaBIISA
MUuOMeTpuii HeTpoHYThIM (puc. 1 C). Pa3pes pora ymu-
BaJI HEMPEPHIBHBIM OOBUBHBIM IIIBOM C HCIIOIb30BAaHHEM
MOJIMJUOKCAHOHOBOI'O IIOBHOTO MaTepuaina Ne 6 Koito-
et uroit RB-2, 13 MM, koHbuUrypanus urist 1/2 xpyra
(Ethicon PDS™II, Ethicon Inc, CIIIA) (puc. 1 D). ITocne
VIIUBaHHS POT BO3BPALIAIU B OPIONIHYIO TOJIOCTh U BHO-
cuiu B Hee 1,5-2 mut muokcuanHa («HoBocudxumbapm»,
Poccus). anee pa3pe3sl Ha MBIIIIAX OPIONTHOW CTEH-
KH U KOXE YIIMBAJIH HEMPEPHIBHEIM OOBUBHBIM IIIBOM
C UCIOJIb30BaHUEM MOJIHINOKCAHOHOBOT'O IIOBHOTO Ma-
tepuana Ne 5 xomromieit urnoit RB-1, 13 MM (Ethicon
PDS™II, Ethicon Inc, CIIIA). OnepanuoHHoe moie
1 0B 00pabaThIBAIH CIIPEEM «TEPPAMHLIUH a3pO30IIb»
(IGS Aerosols GmbH, I'epmanus). JleBslil por MaTku
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OCTAaBJISAJIM UHTAKTHBIM B KauecTBe KoHTpous. [locne
OTIepalyy >KMBOTHBIM BBOAMIK 10 Mr/kr 2,5% aHTHOHO-
tuka 6afiTpun (Bayer Animal Health GmbH, ['epmanwst)
Y MOOJMHOYKE pa3Melialii B KieTkaX. OnepupoBaHHbIX
CaMOK COZIEP>KaIU B YCIOBHIX €CTECTBEHHOTO OCBEllle-
HUS IPHU CBOOOTHOM JOCTYIIE K BOAE U mutiie. JKUBOTHBIX
BBIBOJIMJIM U3 DKCIIEpUMEHTa Ha 7-¢ (Tpynma 1) u 15-¢
(rpynmsl 2 1 3) CyTKH [TOCIIE ONepaliy Mepe103UPOBKON
3¢upHOro Hapko3a.

Tucmonozuueckoe uccnedoganue. Y4aCTKu OIEPUPO-
BaHHOTO U HEOIIEPUPOBAHHOTO POrOB MATKH (PUKCHPOBAIH
10% 3abydepennsiM popmanunoM («bruoBurpym», Poc-
cusl) B TeueHUe 48 4acoB, MPOMBIBAIIH, JIETHAPATUPOBA-
JY Y 3aJ1MBaIU B napaduH «THCTOMHKC dKcTpa» («buo-
Butpym», Poccust). Cpessl TOMIIUHONK 4 MKM MOTy4yanu
Ha POTaLMOHHOM MHKpoToMe Sacura Accu-Cut SRM200
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(Slnonus), oKpalIMBajdd reMaTOKCUIUHOM H 303MHOM
(«buoButpym», Poccus).

Pesynbrarsl

[Ipu MakpoCcKOITMYEeCKOM HCCIIeI0BaHUH ONIEPHPOBAH-
HOTO pora Ha 7-e CyTKH IIOCJIe ONEpalllH Y BCeX CaMOK
rpynnsl 1 MexJy MaTOYHOM TPyOOH M y4acTKOM paspe-

Tl

OPUTMHAJIDHBIE UICCITEJOBAHNMA

3a OBUTO OTMEUEHO HAIMYUE CEPO3OMETPHI — CKOTUICHHSI
CEPO3HOM >XUJKOCTH B MOJIOCTH MaTKU M3-32 HAPYIICHUS
ee OTTOKa BO Biaranuiie. OneprupoBaHHbBIH y4acTOK ObLT
YIUIOTHEH U CY>XEH 110 CPABHEHHIO C HEMOBPEXKICHHBIM PO-
roM (puc. 2 A). [Tpy MakpOCKOITMYECKOM HCCIICOBAHUH
OTIEpPUPOBAHHOTO POTA Y BCEX KUBOTHBIX TPYMIHBI 2 C CO-
XPaHSIOMINMCS HAPYIICHHEM POXOJAUMOCTH MaTOYHOU

Puc. 2. OneprpoBaHHbIi POT MATKH, MAKPOCKOIIMIECKOE UCCIIEIOBAHNE.
A — 7-e CyTKH 1ociie BEICKaOIMBaHHS YHAOMETPHS, CKOIIJICHUE KUIKOCTH B MaTOYHOH MOJIOCTH (CEpO30MeTpa).
Cmpenka — cniaiika MaTOYHOU MOJIOCTH, HAKOHEYHUK CMpenKu — cepo3oMeTpa, B — 15-e cyTku nocine BbicKkaOIMBaHUs
9HJOMETPHSL, YBEIMYEHHE 00beMa )KUIKOCTU B MaTOYHOHU mosoctu. Cmpenka — criaiika MaTOYHOMU IOJIOCTH, HAKOHEUHUK
cmpenku — cepozomerpa, C — BBeeHHEe MEIUIMHCKOM UITIBI ISl pa3pyIIeHHs BHYTPHUMATOUYHON CIIAKK M yJaJeHUs
CKOTIUBILEHCS XKUAKOCTH (7-€ CYTKH HOCIIe BBICKAOIMBaHUS SHIOMETPHsI), D — 7-¢ CyTKH IOCIe pa3pylIeHHs] BHY TPUMATOIHON
cnaiiku (15-e cyTKu mocie BHICKaOIHBaHUs SHIOMETPHSL), OTCYTCTBHE CEPO3OMETPHI

Fig. 2. The operated uterine horn, macroscopic examination.

A — day 7 after endometrial curettage, fluid accumulation in the uterine cavity: adhesion of the uterine cavity (arrow),
endometrial cavity fluid (arrowhead). B — day 15 after endometrial curettage, increased fluid volume in the uterine
cavity: adhesion of the uterine cavity (arrow), uterine cavity fluid (arrowhead). C — medical needle insertion to destroy
the intrauterine adhesion and remove accumulated fluid (day 7 after endometrial curettage). D — day 7 after destruction
of the intrauterine adhesion (day 15 after endometrial curettage), no uterine cavity fluid.

KIIMHWYECKAS M SKCITEPYIMEHTAJIBHASI MOP®OJIOT VIS / CLINICAL AND EXPERIMENTAL MORPHOLOGY

Tom 12 Ne1 2023 81



OPUTMHAIBHBIE MICCITEJOBAHNA

TIOJIOCTH Ha 15-€ cyTKH nociie onepanuy Oblna oOHapykeHa
Ooee BEIpakKeHHAs CEPO30METPa, YeM y CaMOK I'pyTIIHI 1,
YTO YCHJIMIJIO UCTOHYEHHE MAaTOYHOH CTEHKH B 9TOH 00Ia-
ctu. OnepUpoBaHHbIHM Y4aCTOK MO CPABHEHUIO C HEOIIEPU-
POBaHHBIM OBLJI INTOTHEE ¥ MEHBIIIE B TnameTpe (puc. 2 B).

JKuBOTHBIM Ipynmel 3 Ha 7-€ CyTKHU MOCHE TOBPEX-
JEHUSI SHIOMETPHsI IPOBOAUIN MOBTOPHYIO ONEPALIUIO:
BCKPBIBAJIM B ACEITUYECKHUX YCIOBUAX OPIOLIHYIO IIONOCTb,
BBIBOJIMIIM U3 HEe MPAaBbIi (ONEpUPOBAHHBII) POT MATKH,
C IOMOIIbI0 MeTUIMHCKOM uriel G14 paspymanu cnaiiky
MaTOYHOI MOJOCTH, CO3AaBasi KaHAJN, M YIAJIl U30bI-
TOYHYI0 KHUAKOCTH (puc. 2 C). IIpu MakpockonuyeckoM
HCCIEeOBAHUM MAaTKH XHUBOTHBIX Ha 15-e cyTku mocne
BBICKAOJIMBAHMS SHIOMETPUS U 7-€ CYyTKH IOCIe paspy-
LICHUS CHAMKKU MaTOUHOM MOJIOCTH Y ABYX CaMOK IPYIIIbI
cepo3oMeTpa OTCYTCTBOBAJA, a y YeThIpeX ocobeit Oblia

MeHEe BbIpa)KeHa M0 CPaBHEHUIO C caMKamH rpynn 1 u 2
(puc. 2 D).

T'ucronoruyeckoe ucciaeAoBaHUe MOKa3alo, 4TO Ha
7-e CYTKH JIeBbIi (MHTAaKTHBIN) pOT MaTKH y BCEX YKUBOT-
HBIX IpynIsl 1 Haxoaumncs B ase JU3CTpyca, HOBEPXHOCTh
MAaTOYHOM MONIOCTH ObUIa POBHOM, HOKPHITOH KyOHYeCKUM
JIOMUHAIBHBIM 3nuTenueM (puc. 3 A, B). B onepupoBan-
HOM Y4acTKe [IPaBOro pora I0JIOCTb MaTKU U IIOKPbIBAIO-
UK €€ JTIOMUHAILHBIN SIUTENINNA ObUIM ITOJHOCTRLIO 3a-
MEIIEHBI COEAUHUTENBHON TKaHbl0. MaTOUHBIE JKENE3bl
00HapY>KUBAJIUCh B €ANHUYHOM KOJIMUYECTBE JINOO OTCYT-
ctBoBai (puc. 3 C).

Ha 15-e cyTku mocie onepanuu y caMOK I'pYIIEL 2,
KaK M y CaMOK Ipynmnsbl 1, MaTo4Hast OJIOCTh € AMUTETH-
aJIbHBIM CJIOEM OTCYTCTBOBAJIA, OIIEPUPOBAHHBIM CETMEHT
pora 3aIoJIHAJIa COEJUHUTEIbHAsA TKaHb. BrlpaxkeHHOU

A

Puc. 3. VIHTaKTHBIN U ONIEpUPOBAHHBIN POra MaTK, THCTOJIOTHYECKOE UCIIEIOBAHUE.
A — MHTaKTHBIH por MaTKu B (ase quacTpyca, Miajkas HOBEPXHOCTh MATOYHO MOJIOCTH, HEMHOTOYHCIICHHBIE MEJIKHE
JH/IOMETPHAITBHBIC KeTe3bl, B — KyOUUeCKuil TFOMUHABHBIN MUATEINA, BRICTHIAONINN MOJI0CTh MaTku, C — OMepUpOBaHHBIN
YYacTOK pora MaTky Ha 7-¢ CyTKH MOCIie BEICKaOIMBaHUS SHIOMETPHS, TIOJTHAS OOTUTEPAUsl MATOYHOM TIOJIOCTH,
eIMHIYHBIE MEIIKUE JKeJe3bl (cmpenka — MOBHBII Marepuai), D — oneprHpoBaHHBIH y4acTOK pora MaTke Ha 15-e cyTku
TocJjie BHICKAONUBAHKS SHAOMETPHS, ONHAST OONMUTEpaLsi MAaTOYHOM [TOJIOCTH, SAMHIYHbIC KPYIHbIE jKe1e3bl. OKpacka

reMaTOKCHIMHOM U 303uHOM. A, C, D — x50. B — %400

Fig. 3. Intact and operated uterine horns, histological examination.

A — intact uterine horn in diestrus phase, smooth surface of uterine cavity, few small endometrial glands, B — the cuboidal luminal
epithelium lining the uterine cavity, C — operated section of the uterine horn on the day 7 after endometrial curettage, complete
obliteration of the uterine cavity, single small glands (arrow — suture material), D — operated section of the uterine horn on day 15
after endometrial curettage, complete obliteration of the uterine cavity, single large glands. H&E stain. A, C, D — x50. B — x400
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OPUTMHAJIBHBIE ICCJIENOBAHNA

Puc. 3 (oxonuanue). VIHTaKTHBII U OIIEPUPOBAHHBII pora MaTKH, THCTOJIOTHYECKOE HciIenoBanre. E — MHTaKkTHEIN (HeolepupoBaHEbIii)
por MatkH B (ase 3cTpyca, CKilagyaras moJoCTh MaTKH, KPYITHBIC XKele3bl, F — IMINHAPUYSCKUH IIOMHHAIBHBIA STIHTENHH,
BBICTHJIAIOIIMI OTOCTh MaTku, G — OMEePUPOBaHHBINA YYaCTOK pora MaTku Ha 7-€ CyTKH IOCIIE pa3pyLIeHUs] BHYTPUMATOYHOM
craiiku (15-e cyTku mocie BbICKaOIUBaHUS SHAOMETPHUS), CTCHO3 TOJIOCTH MaTKu (cmpeika — IOBHbIH Matepuan), H —
KyOMYeCKHUH JTIOMUHAJIBHBII SNTENNi CTEHO3UPOBAHHOI MaTOYHOM IOJIOCTH, COOTBETCTBYIOIIHNH (ase quacTpyca, [ —
OIIEpUPOBAHHBIA YYaCTOK pora MaTKH Ha 7-e CyTKH IoCiIe pa3pyIleHns ClIaliKi MaToqHOH 1onocTH (15-e cyTku nocine
BBICKaOITMBaHMS SHIOMETPHSI), CITaiiKa B ITOJIOCTH pora MaTKH, J — IIIIMHAPAIECKUH SMUTENTHH, MOKPHIBAIOIIHH CIIAlKy
MAaTOYHOH MOJIOCTH, COOTBETCTBYIOIIHH (ase acTpyca. OKkpacka reMaTokCHiInHOM  303uHOM. E, G, I — %50. F, H, J — X400

Fig. 3 (end). Intact and operated uterine horns, histological examination.

E — intact the uterine horn in estrus phase, folded uterine cavity, large glands, F — the columnar luminal epithelium lining the
uterine cavity, G — operated section of the uterine horn on day 7 after destruction of the intrauterine adhesion (day 15 after
endometrial curettage), uterine cavity stenosis (arrow — suture material), H — the cuboidal luminal epithelium of the stenosed
uterine cavity, corresponding to the diestrus phase, I — operated section of the uterine horn on day 7 after destruction of the
uterine cavity adhesion (day 15 after endometrial curettage), intrauterine adhesion in the uterine horn cavity, J — the columnar
epithelium covering the intrauterine adhesion, corresponding to the estrus phase. H&E stain. E, G, I — x50. F, H, J — X400
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OPUTMHAIBHBIE MICCITEJOBAHNA

BOCIAJMTEIFHON HWHPUIBTPALUY B Claiike He HaOIrona-
T, OTMEYaach HHTCHCHBHAS BACKYISIPH3AIHS OTACTb-
HBIX (PUOPO3UPOBAHHBIX YYaCTKOB, B MATOYHON CTEHKE
MIPUCYTCTBOBANIM €AUHUYHBIE XKene3bl (puc. 3 D). JleBbiid
(MHTaKTHBIN) POT Y BceX CaMOK rpynmnsl 2 Ha 15-e cyTku
(TpH 5-THEBHBIX 3CTPAITBHBIX IIUKJIA YIKCIICPUMEHTATBHBIX
JKBOTHBIX) TOJDKEH OBLT COOTBETCTBOBATH (ha3e dcTpyca
(puc. 3 E, F), onnako y 50% oco0eii coorBeTcTBOBaN (haze
nuacTpyca (puc. 3 A, B).

YV Bcex caMOK IpyIisl 3 Ha 7-€ CyTKH Mociie pa3pylie-
Hus BC u 15-e cyTku nocie BeICKaOMUBaHUSA SHIOMETPHUS
B OIEPUPOBAHHOM y4YacTKE BBISBICHO HAJIUYUE H3MeE-
HEHHOM MaTOYHOH MOJIOCTH. Y YeThIpeX >KUBOTHBIX C Ha-
JUYHEM CJIa0OBBIPAXKEHHOH Cepo30MeTphl OOHAPYKEHBI
MOSIBJICHHE HEOONBIIONH CTEHO3UPOBAaHHONH MaTOYHOH I10-
JIOCTH, TOKPBITOW JTFOMUHATBHBIM SITUTEIHEM, U HEMHOTO-
yHrcneHHble xene3bl (puc. 3 G). Y aByx camok 6e3 cTeHo3a
MaTOYHAs MOJIOCTh COCPIKANA CAMHUIHBIC WIIH MHOXE-
CTBEHHbIE CIAaiKu, NOKPHIThIE anuTenreM. HecMoTps Ha
Oosee KpymHYIO MaTOYHYIO MOJIOCTh B ONEPUPOBAHHOM
pore co crnaiikamu, HOKPBITBIMH SITUTEINUEM, KOTUUYECTBO
Kene3 ObUIO 3HAYUTENbHO MEHBIIIE, YEM B POTe CO CTe-
HO30M MaTOYHOW MOJOCTH M MHTAKTHOM pOre. Y4acTKu
BOCIMAJMTENbHON HHOUIBTPAIIMY B MAaTOYHON CTCHKE HE
obHapyxensl (puc. 3 I). JIeBblil, HHTaKTHBIN POT MaTKH
CaMOK I'PYIIIBI 3, KaK U Y JXUBOTHBIX TPYIIIIEI 2, HAXOMAMICS
B pasHbIX (hazax scTpanbHoro uukia (puc. 3 A, B, E, F).
CocTosiHIE JIFOMUHAJIBHOTO SITUTENHs y 0co0ei rpyIsl 3
COOTBETCTBOBAJIO (ha3e HCTPAILHOTO IIUKIIA, B KOTOPOH Ha-
XOIUJICS HEolepupoBaHHkIi por (puc. 3 H, J).

O6c¢yxneHne

B psane moneneii CA noBpexaeHrne 3HIOMETPHS Y KPbIC
WHAYLUUPOBAIN BO3JEHCTBUAMHU, HE COOTBETCTBYIOLIMMU
npuyrHaM pa3BuTus CA y *KeHIIUH, — BHYTPUMATOUYHBIM
BBezieHneM (erona [ 11], TpuxiaopykcycHON KUCIOTHI [12]
ata”ona [13, 14], snexrpokoarynsauuei [15].

Cpenu u3BectHbIX Mojenel CA Ha kpricax Crpeir-
Hoynu Hanbonee GIM3KUMU K CO3AaHHON HaMu sBIIS-
I0TCS T€, B KOTOPBIX YHAOMETPHI MOBPEXIAIN MyTEM
BBICKAOJIIMBaHUA BHYTPEHHEH MOBEPXHOCTU MATKH [0,
16—18]. B aTux Mozmenax oTMeydalu XapakTepHbIe s
CA cTpyKTypHBIE U3MEHEHUSI MaTKH, COOTBETCTBYIOIINE
TOMY, YTO Mbl OOHapYy’>KHUBaJIM Ha Halled MOAENHU uepes
7 1 15 cyTOK mociie ornepaTuBHOIO BMEIIATENbCTBA, — 3a-
MOJTHEHUE MATOYHOM MOJIOCTH COETUHUTENBHOMN TKaHbIO,
MCYE3HOBEHUE JIIOMUHAJIBHOTO SMUTENHS, YMEHbIIICHNE
YHUCJIa WK OTCYTCTBHE dHJIOMETPUAJIBbHBIX XKele3. AHa-
JorHYHbIe MOP(OJIOrHYeCKUe HAPYIIEHHUS ObUIH OMMCAHBI
Jutst apyrux mozeneit CA Ha 1abopaTOpHBIX IPbI3yHax [3,
7, 10, 19]. OTo moaTBEp}KIAET BAIMAHOCTh CO3/IaHHOM
HaMU MOJIEJIH.

ITosiBneHue cepo3oMeTpbl (THAPOMETPBI) B KayJalbHOM
oTHele pora MaTku yepe3 7 u 15 gHel mocie MmexaHuue-
CKOW TpaBMBbI YHIOMETPHUS U 3HAYUTEIbHOE yYBEINYCHHE
ee oobema uepe3 28 u 30 qHeit ormeuanu takxke L.P. Guo
et al. u L. Xin et al. [6, 18]. CyiiecTBeHHBIM OTIUYHEM
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paspaboranHoit Hamu mojenu CA sBisieTca npoueaypa
MPOKAJIBIBAHUS CIIAKU IIOJIOCTU MAaTKU AJIsl BOCCTAHOBIIE-
HUS €€ IPOXOAUMOCTU U YAaTIeHHs U30BITOUHOM XKUIKOCTH,
CKOIICHHE KOTOPOIl MOXKET HETaTUBHO BIUATH Ha PE3yb-
TaThl INIAHUPYEMOI'0 TEPAIIEBTUYECKOIO BO3AeUCTBHsA. Pas-
pyLICHUE CHailKy IpU acIUpalUd yuyacTKa POra MOXKHO
paccMaTpuBaTh KakK aHaJIOI XUPYPIUYECKOTO pacCeueHUs
BC, xoTopoe HCTONIB3YIOT B THHEKOIOTHYECKOM MTPAKTHKE
npu CA [2].

ITpu monenuposanuu CA Ha KpbIcax JHIIb HEMHOTHE
UCCIIEeIOBATENN yKa3bIBAIOT (ha3y 3CTPAIbHOTO LUKIIA,
B KOTOPOH MPOBECHO MOBPEXKACHUE SHIOMETpHUS [4, 5,
11, 14, 17]. 11 pa3paboTKu MOJENU MbI IPOBOAUIH BBI-
cKkaOJIMBaHUE SHIOMETPUS y CaMOK, HaXOAAIIUXCS B (haze
acTpyca. beuio ycrtanoBneno, uto y 50% caMok akcrme-
pUMeEHTanbHBIX rpynn 2 u 3 Ha 15-e cyTku nociue one-
palyy COCTOSHUE MHTAKTHOIO, HEOIIEPUPOBAHHOIO POra
MaTKH COOTBETCTBYeT (haze IuaCTpyca, a He (pase acTpyca,
B KOTOPOM OH JOJKEH HAXOIUTHCS C YUETOM 5-CyTOUHOU
MPOAOIDKUTENBEHOCTH ACTPAIBHOTO IIUKIIA. DTO CBUAETEIb-
CTBYET O HAPYLIEHUH PEIPOSYKTUBHOIO LIUKJIA, OUEBUIHO,
00yCIIOBIIEHHOM CHUCTEMHBIMH U3MEHEHHUSIMU OaaHca IU-
TOKMHOB U TOPMOHAJIBHOTO (DOHA BCIIECTBHE TTOBPEXKIC-
HUsl IpyTroro pora. JleCHHXpOHU3aLUIO 3CTPAIbHOIO HUKIIA
OTIEPUPOBAHHBIX )KUBOTHBIX I[€JIECO00PA3HO YUUTHIBATH
JUIsl KOPPEKTHOM MHTEPIPETALUN PE3YIbTAaTOB dKCIIEpU-
MEHTAJIbHOU TepaIuH.

3a pybexoMm monenu CA HanuIM MIMPOKOE HMpHMe-
HEHHUE B HUCCIICTOBAaHUSIX KJICTOYHBIX U MOJEKYISIPHBIX
MexaHu3MoB (opmupoBanus BC 1is BBIBIEHHUS IO-
TEHIMAJIbHBIX TE€paleBTUUECKUX MuleHeu [6, 11, 20].
ITony4yeHHBIE JaHHBIC UMEIOT 3HAUCHUE [T Pa3paboTKu
HOBBIX ITOJIX0JIOB K MPO(IIIAKTUKE U IeJICHANPaBIeHHON
tepanuu CA. HecMoTps Ha NpUMEHEHHUE pa3IUdYHBIX
cTpareruil npefoTBpalieHys PelUIUBa CIae€qHOro Mpo-
1ecca, CyuiecTByomue Metosl Jedenust CA HopManuzy-
10T 00BEM MOJIOCTH MAaTKH, HO HEe 00€CIIeunBalOT BOCCTA-
HOBJIEHUE perienTUBHOCTH 3HIoMeTpus [18]. C yuetom
9TOr0 Ype3BbIYaiHO BaXKHOM TepaleBTUUECKOH 3anadeit
ocTaercs pa3paboTKa HOBBIX ITOJXOA0B K PO UIAKTHKE
peuuauBoB CA U pEeKOHCTPYKLUHU NOJIHOLEHHON CTPYK-
TYpHI U QYHKITIH SHAOMETPHSL.

3akmoueHne

Jlnst MoenupoBaHus CHHApOMa AlllepMaHa caMKaM
kpbic Crpeiir-Jloysn, HaxoAUBIIMMCS B (ha3e dCTpyca, mpo-
BOJIVJTH BBICKAOIMBaHKUE SHIOMETPHAILHOTO CIIOS TPABOT0O
pora maTku. Ha 7-e u 15-cyTku mociie onepaii MaTouHast
MOJIOCTh Y JTIOMHUHAJTBHBIN STIMTEINH OTCYTCTBOBAJIN U3-32
ITOJIHOTO 3aMEIIEHNS COEMHNTENILHON TKAaHbIO, YTO JTOKa-
3bIBaeT (HOPMHUPOBAHKE BHYTPUMATOUHOM CIIAWKH U aJIeK-
BaTHOCTh TOMy4YeHHON Mozeny. CyIeCTBeHHBIM OTJIHYHEM
OPHUTHHAIBHON MOJIENIN OBLITO Pa3pylICHHE CIIAWKH Ha 7-¢
CYTKH TIOCJIC MIOBPEXKICHUS SHAOMETPHS IS YAAICHHS U3-
OBLITOYHOM JKHUJIKOCTH B IOJOCTH MaTKH, BOCCTAHOBJIEHUS
ee MPOXOJUMOCTH U PEATUTEIN3AIMHA MATOYHOM MOJIOCTH
Ha 15-e cyTku nocie BeickabnuBanus. Co3aaHHas MOJCITb
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CHHIpOMa AlllepMaHa MOXKET OBITh HCIIOJB30BaHA IS Pa3-
pabOTKH HOBBIX MOAXOAOB K MPO(PUIAKTUKE CIIA€YHOTO
poliecca U BOCCTAHOBIIEHUIO CTPYKTYPHO-(DyHKIIMOHATb-
HOI MOJTHOLEHHOCTH SHIOMETPHUSI.
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OPUTMHAIBHBIE MICCITEJOBAHNA

Mudopmanus 06 aBTopax

Mapuna Hukonaesna bontoBckast — JOKTOp OHMOJIIOTHYECKHX HayK, Ipodeccop, cTapiinii Hay4YHbIH COTPYIHHK JTaOOPaTOPHH ITaTOJIOT U
penpoxnykuin HUW mopdororun uenoBeka um. akan. A.Il. Asupina ®TBHY «PHIIX uM. akan. B.B. IlerpoBckoroy.

Tro3si1p UckannepoBna TabeeBa — KaHAWAAT MEIUIMHCKUX HAyK, CTApIIMA HAyYHbIl COTPYIHHUK OTACICHHS THHEKOJIOTHIECKOM SHIOKPHHOIOTUHI
HMMUILI AT'TI um. B.U. Kynakosa.

Haranus bBopucoBna TuxoHOBa — KaHAUIAT OHOIOTMYECKUX HAYK, CTAPIINI HAyYHBIH COTPYIHHUK JTa00PaTOPHH TATOIIOTHH PEMPOLYKIINU
HUU mopdonorun yenoseka uM. akaz. A.Il. Asusina ®I'BHY «PHLX um. akan. b.B. Ilerposckoroy.

Banentuna BukTopoBHa AneKcaHKHHA — KaHAUAT OHONOTNYECKUX HayK, MIIAIINH HaydHBIH COTPYIHUK 1a00paTOpHUH ATOIOTHH PENIPOTYKIIHU
HUM mopdonorun yenoseka um. akan. A.Il. Apupina ®TBHY «PHLIX um. akan. b.B. ITerposckoro».

Anexcanpa BsiuecnaBoBHa AcaTypoBa — IOKTOp MEIHUIIMHCKHUX HayK, 3aBEAyIOIasl 1-M MaToI0roaHaTOMUYECKUM OTIETICHHEM
HMMILI AT'TI um. B.1. Kynaxoga.

INonuna AnexcanapoBHa BHIIHIKOBa — KaHAUIAT OMOJIOTHYECKUX HAyK, 3aBeAyIOLIas TabOpaTopueil pereHepaTHBHON MEHUIIMHBI
HMMUILL AI'TI um. B.U. KynakoBa, 1o1ieHT Kadeapbl TUCTOIOTUH, IATOIOTHH U SMOprosoruu Poccuiickoro yHuBepcuTera Ipyx0bl HAPOIOB.

Tumyp XaiicamyauHoBud DaTxyIHHOB — JOKTOP MEAUIIMHCKUX HayK, mpodeccop, 3amecturelb aupekropa HUW mopdosorun yenoBeka
um. akaq. A.Il. Asupiaa ®TBHY «PHIX um. akan. b.B. I[lerpoBckoroy, 3aBeayrommuii kadepoii THCTOIOTHH, IIUTOJIOTHHA H SMOPHOIOTHH,
nupekrop Hay4uHo-uccinenoBaTebCcKkoro HHCTUTYTa MOJIEKYJISIPHOM U KieTouHoi Meaunuusl PY/TH.
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