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KONNAFEHOBOIO MATPUKCA HA MOOENW NONHOCIIOANHOIO

AE®EKTA KOHBIOHKTUBDI MNMA3A KPOJTUKA

T. A. flemypa', H. B. ®ucenko'2, B. P. MamukoHsiH -2,
E. A. Koran', C. 3. ABetucon’: 2

VccenenoBan pereHepaTuBHbIA MOTEHIMANT OHOPe30pOHPYEMOro KOJUIareHOBOTO MaTpPHK-
ca (reMoCTaTu4ecKoi ryOKH) Ha MOZICIIH TIOJIHOCTIOHHOTO Jie(heKTa KOHBIOHKTHBBI V1433 KPO-
JMKa. Pe3ynbraTel THCTOIOTMYECKOrO UCCIEA0BAHMS U CKAHUPYIOLIEH 3IeKTPOHHON MHUKPO-
CKOIIUY CBUJETENBCTBYIOT O IOCTEHNEHHOM pe30pOLUM BOJIOKOH UMIIIAHTUPOBAHHON B 30HY
HOJIHOCJIOMHOIO Je(eKTa KOHbIOHKTHBBI F€MOCTaTHYECKON KOJUIAreHOBOU I'yOKM OT Iepu-
(bepuu K IEHTPY ¢ 3aMeIIeHUEM IPaHy ISAIMOHHON TKAaHBIO OCTaTOYHOM TTOJIOCTH. B KOHTPOITB-
HOH IpyIIie pOCT IPaHy SIHOHHON TKaHU OT MHTAaKTHBIX KPaeB KOHBIOHKTUBEI 0OeCTIeurBa-
€T 3aKPbITUE KOHBIOHKTHBAIBHOTO Jaedekra. [T0aHOCIONHBIH KOHBIOHKTUBAIBHBIA Je(EKT
MOJHOCTBIO 3aMELIAETCs MOJHOLEHHOM PHIXJION COeIMHUTEIbHOTKAHHONW CTPOMO, MOKpPBI-
TOI MHOTOCIOMHBIM IUIOCKUM 3nuTenueM K 30 cyT HaOmoneHust B 00eux Ipymnax >KUBOT-
HbIX. OTMEUEH BBICOKHI pereHepaTUBHbII oTeHIual 6M0pe30pOUpyeMOro MaTpuKkca — re-
MOCTATHYECKOH KOJJIareHOBOM T'YOKH — IPU €r0 HMIUIAHTALMH B 30HY TOJHOCIONHOTO Jie-
(eKTa KOHBIOHKTHBHI.

Ki1roueBble c/10Ba: KoJiareH; penapanus TKaHel; pereHepaTuBHbII TOTeHINAIT; CKAHUPYIO-
11ast YJIEKTPOHHASI MUKPOCKOIHS; KOHBIOHKTUBAJIBHBIHN e(eKT.

BBEOEHUE

W3BecTHO, YTO TKaHEBasi MHXKEHEPHs SIBIISETCS OAHUM
13 TIEPCIIEKTUBHBIX HAPaBICHUI COBPEMEHHOM perenepa-
TUBHOM MCIUIIMHBI. B ee ocHoBe n1eKUT KYJIbTUBUPOBAaHUC
Pa3IM4yHbIX THUIIOB KJICTOK Ha IOJIMMCPHBIX MaTpHKCaXx,
IIPUBOJAIIEE K POCTY TKAHU, CXOAHOM IO CTPOEHUIO U
(GyHKIUAM ¢ COOCTBEHHOUM TKaHbIO opraHu3ma. B kauect-
BE MaTPUKCOB MCIIOJBb3YIOT OMOIOTNYECKHE U CUHTETHYe-
ckue marepuanbsl. OHM 00JaJal0T MOPUCTON CTPYKTYpOH,
oOecrieunBaroIei HAPaBICHHBIH POCT KIETOK U COCYIOB
PEIMITHEHTA, BBICOKOW OMOCOBMECTUMOCTBIO M CITIOCOOHO-
CTBIO K IMOCTENIeHHON pe3opOumnu B TkaHsx [3]. B Hactos-
mee BpeMs. OCHOBHBIM OHOJOTHYECKAM MAaTPHKCOM, HC-
[I0JIb3yE€MbIM B TKaHEBOW WH)KEHEPUH SIBJISAETCS KOJJIAreH.
Jannblif Marepuan ob1agaeT TepPMUUECKON U XUMUYECKOM
CTaOUIBLHOCTHIO, CIA0BIMH AHTHUICHHBIMU CBOMCTBaMH,
MIOJTHOCTBIO pe30pOHpyeTcsl B CPOK OT HECKOIBKHUX HENENb
JI0 TO/1a TIoCTie UMITIAaHTAIlNK B TKaHW peuumveHTa |1, 4].
B odramemonorun KoiutareHOBbIE MaTPUKCHI TPUMEHSIIOT
B KaueCTBE POTOBUYHBIX MOKPBITHH, OpeHaxed Mpu Xu-
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PYPTHUYECKOM JICUCHUH TIAYKOMBI, a TaK)Ke KaK HOCHUTEIH
HEKOTOPBIX JIEKAPCTBEHHBIX MTPEaparos.

B coBpemMeHHOIT XUpypruu IIayKOMBI IIIAPOKO MCIIONb-
3yIOT KOJUIAT€HOBBIA OMoOpe3opOupyeMslii npeHax iGen
(OculusGen Biomedical Inc. Taipei, Taiwan) u npeHax
“Kcenorutact” (OO0 “/lyona-buodapm™). Hamm Obu1
pa3paboran OHOpe30pOUpPYEeMBIH aHTHIIAYKOMHBIA Ipe-
Hax — BPAJI (marent Poccuiickoit ®denepanun Ha mmosnes-
Hyto Mozens RU 179971 ot 29.05.18), BbInoSHEHHbIH U3
TeMOCTaTHIECKOI T'yOKH, B COCTaB KOTOPOH BXOIHUT KOJI-
nareH (98 %), OopHast kucmora (1,25 %), ¢yparmuimna
(0,75 %) (P N001656 ot 08.08.2008 r.).

B pabore B. P. MamukonsiHa 1 coaBT. [2] ObUIH H3yde-
HBI IpoLecchl OMojerpagalui UMIUIaHTaTa KoJulareHa U
pernapanuu TKaHed NpH TPaHCIUMOAIbHOM MHKPOIPEHHU-
poBaHuM ¢ ucnons3oBanueM BPAJ] (ocHOBHas rpynma) u
npenaxa iGen (koHTponmbpHas rpymma). beum mpoBeneH
CPaBHHUTEIBHBI MOP(POMETPUICCKUN aHAIN3 COCTOSHUS
KOHBIOHKTHBBI M CKJIEPbI, CBUAETEIbCTBYIOLUIMNA O TOCTO-
BEPHO MEHEe BBIPA)KEHHOM KJIETOYHOM OTBETE Ha CpOKax
30, 60, 90 cyt nmocne nmrantanuu bPAJ]. Takxe BbIsIB-
JIEHO, 4TO ciabasi XpOHUYecKas JIOKaJIbHas BOCHIAIUTENb-
Hasl peakuus TKaHel M aKTUBHBIM aHTMOTeHe3 CIoCOOCT-
BYIOT MEIJICHHOMY (pHOpPO3UPOBAHUIO IKCTPAICIUTIONSP-
Horo marpukca (O1IM) KOHbIOHKTUBBI U CKJIEPHI B MMO31-
Hue cpoku rnocie umruiantanuu bPAJl. OqHako B 1aHHOM
pabote He Oblia u3yyena poiab BPAJl B penapaunu KOHbB-
FOHKTHBAaJBHBIX Je(EKTOB, BO3HHUKAIOMUX Ha (DOHE IMpo-
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pe3bIBaHUS ONepallMOHHBIX IIBOB MM HAIWYHS PyOIIOBBIX
W3MEHEHUH KOHBIOHKTHBBI U MPHUBOIAIIMX K HapyKHOMU
¢wubTpanuu BHyTpuriazHoi xugkoctu (BIK) u nmocne-
OIEepaLMOHHON TMIOTOHUM. BMecTe ¢ TeM MpoBeleHHbIE
JKCTIIEPUMEHTAIbHbIE HCCIEOBaHUS IPPEKTUBHOCTH H
Oe3omacHoCTH ApeHaxa iGen MOKa3bIBAIOT, YTO €ro pac-
MOJIOKEHUE B CyOKOHBIOHKTUBAJIBHOM ITPOCTPAHCTBE CIIO-
COOCTBYET 3aKPBITHIO BO3MOXKHBIX MOCIEONEepPAlIHOHHBIX
KOHBIOHKTHBAJIBHBIX Je(PEKTOB M MPENATCTBYET Hapyxk-
Ho# prunbrparnuu BIOK [5, 6]. B cBsi3u ¢ 3TUM 11eNBIO J1aH-
HOIi paOOTHI SBISETCS U3yUYEeHUE PEreHepaTuBHOTO MOTEH-
nuana Ouope3opOoupyeMoro Marpukca — TreMOocCTaThye-
CKOH KOJUTAreHOBOW I'yOKH Ha MOZIEIH MOJIHOCIONHOTO Jie-
(hexTa KOHBIOHKTUBBI IKCTIEPUMEHTAIBHOTO >KHUBOTHOTO.

MATEPUAIbI U METOAbI

B uccrnenoBanne Obutn BKIOUEHB! 10 MOTOBO3pENBIX
CaMIIOB KPOJMKOB Mopoasl mmHImmoia (20 ma3) maccoit
3,5 — 4 kr. DKciepuMeHTaIbHbIE )KUBOTHBIE HAXOAMINCH B
CTaHIIAPTHBIX YCIOBUAX cojepykaHusi BuBapus [lepBoro
MI'MY um. U. M. Ceuenosna. [IpoBenenune ncciae1oBaHus
OBUIO pa3pelieHo JIOKaJbHBIM OMOMEIMIIMHCKUM 3THYE-
ckuM komuteroM OI'BHY “HUM rnasubix OonesHeit”.
ConeprkaHue >KHBOTHBIX COOTBETCTBOBAJIO MIPABUIIaM HaJl-
Jeaniei 1abopaTopHOil MPAKTUKY, YTBEPKICHHON HpH-
kazoMm Ne 1991 ot 01.04.2016 Munsapasa Poccuu. Ilpu
MIPOBEICHUH JKCIIEPUMEHTOB OBUTH TPUHATHI MEPHI, UC-
KITIOYAIONINEe M3NUIIHAE (PU3UIECKHUE CTPAJaHUs UIIH T10-
BPEXKCHHUS KUBOTHBIX.

[IpenonepamoHHy 0 TOATOTOBKY KUBOTHBIX OCYIIECT-
BJSUTM BHYTPUMBIIICYHBIM BBEIEHHEM pacTBOpa KOMOH-
HUpoBaHHOro mnpemnapara 3onerwn 100 (Virbac Sante
Animale, ®pannus), cogepskatero B 5 mi 250 Mr Tunera-
MHUHa Tuapoxyiopuaa u 250 Mr 3o5azenama rUAPOXIOPH-
na, B oobeme 0,6 mi. JIONOMHUTENFHO MPOBOIMIACH HH-
CTHUISILIMOHHAS aHECTEe3UsI PaCTBOPOM IMPOKCHMETaKanHa
0,5 % (Ankaun, Alcon, benbrus).

VY Bcex JXKUBOTHBIX YIQJSUIM YYaCTOK KOHBIOHKTHBBI
JIMaMeTpPoM 6 MM B BepXHe-HapyKHOM KBaJpaHTe IJ1a3HO-
ro si6;ioka. [Ipu 3ToM 1o mepuMeTpy 0Opa30BaHHOTO Je-
(exTa MPOU3BOAMIN OTCIOCHUE KOHBIOHKTHBBI OT CKJIE-
pBL, GopMUPYS KOJIBLEBUAHBIA KapMaH IIMPUHOW OKOJIO
2 MM. B ocHOBHYIO rpymity ObUIHM BKIIOUEHBI IIPaBbIe IJ1a-
3a kpoaukoB (10 m1a3), Ha KOTOpbIe B 30HY JedeKTa yKia-
JIBIBAJI TEMOCTATHYECKYIO KOJJIAar€HOBYIO I'YOKY KBaIpar-
HOIi popMBbI pazmepoM 7 x 7 MM, Kpasi KOTOPOH 3arpaBJisi-
1M B chopMupoBaHHbIii kapMaH. KoHTposieM ciyuiu Jie-
Bble miaza kposukoB (10 mia3), roe 3oHa pedekra
KOHBIOHKTHBBI OCTaBajlaCh OTKpBITOH. B o0eux rpymmax
Kpasi KOHbIOHKTHBBI COIIOCTABJICHBI HEe OBLIM, LIBBI HE Ha-
KJ1a/IbIBAJIH.

JKUBOTHBIX BBIBOAWIIM M3 JKClepuMeHTa Ha | — 7 —
15— 21— 30 cyt, B Kaxablil cpok 2 Kponuka (4 miasza).
I'ucronornueckoe McciaeOBaHUE BBIIIOJIHEHO HA Kadenpe
narojioruueckoit anaromuu um. A. U. Crpykosa [IIMIMY
uM. U. M. CeuenoBa (CeuenoBckuii yHusepcuter). [1aza
KPOJIMKOB, BBIBEIGHHBIX U3 3KcIepuMeHTa Ha 1 — 7 — 15 —

HC 3

Puc. 1. Mopdonorudeckast KapTHHa yHaJIEHHBIX 00pPa3lOB KOHB-
IOHKTHUBBI U CKJIEPbI, OKPAaCka TéeMaTOKCUINHOM U 503UHOM.

a — OoCHOBHas rpynma, | cyt, yB. x 50; 6 — ocHOBHas rpymnma, 1 cyT, yB.
x 200; 6 — ocHOBHas rpymmna, 7 cyT, yB. X 100; 2 — KOHTpOJIbHAs IpyIIa,
7 cyT, yB. x 100; 0 — ocHOBHas rpymma, 15 cyT, yB. x 100; e — KOHTpONbHAS
rpymmna, 15 cyt, yB. x 100; o, — ocHoBHas rpymnmna, 30 cyT, yB. x 100; 3 —
KOHTponbHas rpynna, 30 cyT, yB. x 100.

34 cyr, ¢pukcuposanu B 10 % HeHTparsHOM (QopMaHE ¢
(docdaraeiM Oydhepom, oOpadaTeiBaIy B ammapare TUCTO-
Jorn4yeckod mpoBoxku TkaHed ¢upmbr “Pool Scientific
Instruments” (ILIBeitriapus) u 3anuBany B napagua. Cym-
MapHOe BpeMsI (pUKCAIH, IPOBOAKK U 3AJIUBKU MaTepHa-
Jla, KaK MpaBuio, He MpeBbimano 48 4. 3aTeM TOTOBHIN
cepuiiHble Mapa@uHOBBIE Cpe3bl (He MeHee 12 cepuitHbIX
cpe3oB) TommuHON 4 —5 MukpoH. Cpesbl (ukcupoBaiu
Ha IpeMeTHbIe TToNHIn3nHOBbIe cTekna (Mainzel Glaser,
Polylisine, ['epmaHus) 1 HHKYOUPOBAJIX B TEPMOCTATE ITPH
37 °C B Teuenue 12 4. [lanee cpessl nenapaduHAPOBAIN U
00e3BokuBaNIM B Oarapee u3 3 KCHIIONOB, 2 aOCOMIOTHBIX
CHUpPTOB, 2 95 % cnupros, 80 u 70 % cnupra U AUCTUILIH-
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WD=65mm EHT=20.00kV

Puc. 2. DnexTpoHOrpamMMa MOBEPXHOCTHU MOMEPEYHOTO cpesa Gpuod-
PO3HBIX 000JI04EK I1a3a KPOJIMKA U OGHOpe30pOUpyeMoro KoJuiare-
HOBOTI'O MaTpHKca B 00JaCTH HOJHOCIOHHOTO Ae()eKTa KOHBIOHKTHU-
BBL

poBaHHOM Bozbl. [Ipenaparsl okpalmnBaiu reMaToKCHILIU-
HOM U 503UHOM.

CkaHupytomas 3JeKTpoHHas Mukpockonus (COM)
OblIa BBIITOJHEHA B JabopaTopuul (HyHIaMEHTAIBHBIX HC-
cnenoBanuit B opramemosiorun PI'BHY “HUM ria3nbix
6onesnerr” (M. A. HoBuxoB). [1a3a kpoJiHKoOB, BBIBEICH-
HBIX W3 JKCIEpUMEHTa Ha 21 CyT, NOATOTaBIMBAIN IS
CKaHUPYIOLIEH 31eKTpoHHOM MuKpockonuu (COM) meto-
JIOM KeJIaTUHOBBIX OyokoB. [locne 2 CyT 3KCIO3MIMH B
2,5 % pacTBOpe IIyTapoBOTO ajbJeruja Ajs BbIABICHHA
CHasiHHBIX U 00OCOOJEHHBIX YYacTKOB B CTPYKType CO-
€AMHUTENbHON TKaH! ObLIa BBIIOJHEHA 3aIMBKa LIEIbHBIX
M30JIMPOBAHHBIX IV1a3 B JKeJaTuH. MeTa-pacTBop Ui 3a-
JUBKMA TOTOBWJIM Pa3BEJEHHEM IHIIEBOTO KeJaTHHA
43 r/n B ropstaeit (90 °C) nenoHU3UpOBAHHON BOAE, ITOCIE
JIOBEJICHUS 10 KUIIEHHS M €CTECTBEHHOIO OXJIaXJICHUS.
[Nonumepu3anuio ocyIecTBISIN pu Temiieparype 5 °C B
LWIMHAPUYECKOM IJIACTUKOBOM KOHTEHHEpe, MO3BOJISIO-
IeM [OJIHOCTBIO TOTPY3UTh LEJbHBIA H30JUPOBAHHBIN
a3 B Mera-pactBop. [locne momumepusanuu sxenaTHHa
(2 1), nony4eHHble OJIOKM W3BJIEKAJIM W3 KOHTEHHepa U
BPYUHYIO pacKpauBaJld JIe3BUEM i1 MHUKpoToma. lIpo-
3payHOCTh JKeJlaTHHA IO3BOJIMJIA OCYIIECTBIATH IOJHBIN
BU3YaJIBHBIN KOHTPOJIb TP packpoiike oOpasna U ocyIe-
CTBUTD pa3pe3 B INIOCKOCTH, MPOXOISAILIEH yepes arnekce po-
TOBUIIBI, 3aJJHUN TOJIIOC IVIa3a M METKY Ha IOBEPXHOCTH
KOHBIOHKTHBBI. PacKpoiiKy BBINOMHWIN O€3 MOTEepH rep-
METHYHOCTH IVIa3HOTO S0J0Ka, YTO CTaJl0 BO3MOXKHBIM C
Y4eTOM 3JaCTUYHOCTH YKEJaTUHOBOro OJOKa M €ro Cro-
COOHOCTH CMBIKATHCS 32 ITOTPYKAIOMIMMCS B HETO JIC3BH-
em. [ocie ¢parMeHTauu npemnapar MpOBOIUICS IO YII-
POILEHHOW KJIacCHYecKoW cxeMe moAroroBku k COM,

T. A. lemypa u ap.

BKIJTIOUAIONIEH: MOCIIEAOBATEIbHYIO SKCIIO3UIUIO B CIIUP-
tax (20, 60, 80 u 100 %), BeIcylIMBaHHE B HaJKpUTHYE-
ckoif CO, n HameuieHue ciaBoM Au-Pd. Ilepen Hamblize-
HHEM  (parMeHThl OPHUCHTHPOBAINA  IOBEPXHOCTBHIO
MHTEpeca BBEPX M YKPEIUIUIN HA MPEAMETHOM CTEKIIE HO-
CPE/ICTBOM a/Ire3MBHOM JIEHTHL. [I0BEpXHOCTH MOMEepevHO-
ro cpesa GUOPO3HBIX 000JIOUEK TIa3a ¢ UMIUIAHTHPOBAH-
HBIM OMOPE30pONPYEeMBbIM MaTPUKCOM BH3YaJIH3HPOBAIN
CKaHHPYIOLIUM 3JIEKTPOHHBIM MHUKpockornoMm Zeiss EVO
LS10 (Zeiss, I'epmanusi), CKOHGUTYPUPOBAHHBIM JUIS Pa-
0OTBI B peXHUMe BBICOKOTO Bakyyma. llomydenue nzobpa-
JKCHUH OCYIIECTBILUTH C UCIIOIB30BAaHUEM JIETEKTOPa BTO-
PHUYHBIX 3JIEKTPOHOB IIPH YCKOPSIOIIEM HAMPSDKCHUH
20 kB, Toxe Ha o6pasie 320 nA.

PE3YJNbTATbI U UX OBCYXOEHUE

I'ucTronoruveckoe uccjaeToBaHue

Ha 1 cyr mocie onepaTMBHOIO BMEIIATENbCTBA B OC-
HOBHOU TpYIIIE KHUBOTHBIX BH3yaJIM3UPOBAH COXPAHHBIN
Orope30pOMpyeMbIii MaTpUKC HA OCHOBE KOJUIAareHa, MoJ-
HOCTBIO 3aKPBIBAIOIIMK 30HY MOJIHOCIOHHOTO AedexTa
KOHBIOHKTHBBI (puc. 1, a). OTMeueHa JokaiapHasi BOCHa-
JWUTENbHAS PEAaKIHs, COMPOBOXKAAIOIIASCS YMEPCHHOU
JNCUKOUTAPHOU, JIUM(OIUTAPHOH, MakpodaraibHOH u
MOHOIIMTAPHON HHMUIBTpAIIUEH HAPYKHBIX CJIOEB JApeHa-
JKa U NPUIEXKAINX K HEMY KpaeB KOHBbIOHKTUBBHL. B mpu-
JeKAMEeH TKAaHW ONPENEIBIIOTCS OTEK CTPOMBI C ITOJTHO-
KPOBUEM KOHBIOHKTHUBAJIBHBIX COCYIOB N PCAKTHUBHBIC 13-
MEHEHHS TUIOCKOTO JIUTEHS KOHBIOHKTHUBBI B BUIC THJI-
pONMYECKOM  JUCTpOPHUH  KIETOK,  Iposddeparun
0a3aJbHOTO CNOs, a TAKXKe IOSBIEHHS aKaHTo3a 0azaib-
Hoi MmeMOpansI (puc. 1, 6).

B ocHoBHOI rpynne Ha cpoke 7 cyT Mociie onepanuu
BOJIOKHA HApY)KHBIX CJIIOCB MaTPUKCa YaCTHIHO Pe30pOH-
PYIOTCA C MOCTCIICHHBIM 3aMCHICHUCM UX TPaAHYIAINOH-
HOM TKaHBbIO B O0JIACTH KPacB KOHBIOHKTUBAIBHOIO Je-
¢exra. [lo cpaBHeHHIO ¢ 1 CyT mOCIe UMIDIAHTALUH, HA
7 cyT oTMeuaercsi Oojee BBIpaXKEGHHAs BOCHANUTEIBHAS
peaknus ¢ HHUIBTPALHEel TeMOCTAaTHICCKON KOJITAreHO-
BOW TYOKHM IUMQOIUTaMH, MakpodaramMum W YaCTHYHO
nedikoruramu. [paHyIsinnoOHHas TKaHb, (hopMUpyroIasics
BOKPYT T'YOKH, IIPEIICTaBIeHa MaKpogaramu, JICHKOIUTA-
MU, JuMdorTaMu, MOHOIIMTaMu, (hUOpodIacTaMu U HO-
BOOOPa30BaHHBIMH COCYIAMH, OKPYKCHHBIMH PBIXJION
ctpomoii (puc. 1, ). B KOHTpOJBHOM TpyIIe K 7 CyT TO-
cJie BMeIIaTeNbCcTBa B 00nacTu aedexra BIABICHO Oonee
UHTCHCUBHOE (HOPMUPOBAHUE TPAHYISIIMOHHOW TKAaHH,
pactymieif oT KpaeB KOHBIOHKTHBAJILHOTO Je(eKTa K €ro
HeHTpy. ['paHylslIMOHHAs TKaHb CONEPKUT JIUM(O-THC-
THOLUTAPHBIA WHPUIBTPAT, JCUKOIUTHI U (HUOPOOIACTEHI,
U HOBOOOpa3oBaHHbBIE cocyasl (puc. 1, 2). Y KHUBOTHBIX
00eux rpymni B npuiexanien K 1e()eKTy KOHbIOHKTUBE OIl-
penensercss THAPONHIecKass TUCTPO(HS SITUTEIAATEHBIX
KJIETOK, Mpoiudeparys KICTOK 0a3zanbHOro M mapabda-
3aJILHOTO CJIOSI TUIOCKOTO JIUTENHS, & TAKXKE IOSBICHHE
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aKkaHTo3a ero 0aszanpbHOI MeMOpaHbl. OTMEUYEHA AIUTEIH-
3ausi KpaeB KOHBIOHKTHUBAIBHOTO Jie(bexTa.

Ha 15 cyT mocne onepauvu B OCHOBHOM IpyIiiie OTMe-
4aeTCsl BRIPAXKCHHBIH JIN3KUC BOJIOKOH KOJUIAr@HOBOTO MaT-
pHUKCa, COMPOBOXKIAIOIIUIICS JIOKAIIBHON TMTaHTOKJIETOU-
HOH peakiuell, aHrHOreHe30M M MOHOIIUTAPHON MH(UIIBT-
pamueit apeHaxa. [paHynsnuoHHas! TKaHb OKPYXKaeT mMar-
PHUKC ¥ MPAKTUYECKU TOTHOCTHIO 3aKPBIBAET MOJHOCION-
HBIM JAe(QeKT KOHBIOHKTHBBL. Ha mepudepun HaumHaeTCst
MPOIIeCC PEMOJICITUPOBAHUS TPAHYJISIIMOHHOW TKAaHHU C
(hopMUpOBaHUEM COCUHUTEIILHOTKAHHBIX MPOCIIOCK, TH-
MIAYHBIX JIJISL PBIXJION COSJMHUTEIBHON TKAHU CIIM3HCTOMN
KOHBIOHKTUBBI. [InoCKkui snuTenuil mpuiexaiiel KOHb-
FOHKTHBBI OIPEJICIISETCS C MPU3HAKaMu mpoiudepanmy B
0a3aIbHOM | TMapada3aibHOM CJIOE, a TAKKE THUAPOIINYE-
CKOU UCTPOGUH OT/IENIEHBIX KJIETOK. DMUTeIn3alus o0Ha-
py’KeHa MOUTH I0 BCeil MOBepXHOCTH Jedekra (puc. 1, 0).

B kOoHTpONBHOI TPYIIIe HA JAHHOM CPOKE TOJTHOCION-
HBI J1€PEKT KOHBIOHKTHUBBI 3HAYUTEIHHO YMEHBIICH B
pasMepax W 3aloJIHEH TPaHYJISIIMOHHOW TKAHBIO C MPHU-
3HaKaM# 3pPEJIOCTH — C YBEIMUYEHUEM KolnmdecTBa (huod-
po0IacTOB ¥ BOJIOKHUCTBIX CTPYKTYP CTPOMBI, CBUJIETEIb-
CTBYIOIIUM O ¢1a00 BhIpaskeHHOM (PUOPO3UPOBAHHUU CTPO-
MBI, B 1ieHTpanbHON YacTH TpaHYJISIUOHHON TKaHHW CO-
XpaHseTCs aKTUBHBIM aHTHOTeHe3, a Ha ee mnepudepuu
00HApYXUBACTCSI PEMOJICITUPOBAHNE B KOHBIOHKTHUBAJIb-
HYIO TKaHb C (POPMHUPOBAHUEM PBIXIILIX CTPYKTYyp DM,
KOTOPBIE TTOKPBITHI MHOTOCIOWHBIM TUIOCKHM JITHTEIUEM
KOHBIOHKTHBBI C PU3HAKAMHU THJIPOITNYECKON TUCTPOHH
B OTAETbHBIX KJIeTKax (puc. 1, e).

Uepes 30 cyt mocne GopMHpPOBaHUS TTOJHOCIONHOTO
nedexra KOHBIOHKTHBBI Y OCHOBHOU T'PYIIIBI YKHBOTHBIX
OTMEUYEH BBIPAKCHHBIN JIN3UC BOJIOKOH T€MOCTaTHYECKOMN
KOJUTATEHOBOW TYOKH, COIPOBOXKJAIOIIUICS TUTaHTOKJIE-
TOYHOM peakleil 1 aHTHOreHe30M. BocnanuTenbHblil UH-
(upTpar npencTaBiIeH HEOOIBIINM KOJIMYECTBOM MOHO-
IUTOB ¥ Makpodaros. [1oTHOCTOWHBIN AePEKT 3aroTHEH
HOBOOOPA30BaHHOW PBIXJIOW COEJIMHUTEIHHON TKAaHBIO C
MpU3HAKAMU 3PEJIOCTH, T.€. C YMEPEHHBIM (PUOpPO3UpOBa-
HueM DI[M, onHako, OTMEUEHBI OT/ICIbHBIE HEMHOTOUYHC-
JICHHBbIC OYaru, MPEACTaBICHHBIC TPAHYJISIIIMOHHOW TKa-
HbIO. BOKpYyr eIMHUYHBIX BOJIOKOH OHMOpe30pOUpyeMoro
MaTpUKca U B MpHIIeXKAIIel KOHBIOHKTHBE HAOIIIOMAF0TCSI
HOBOOOpA30BaHHBIC TOJTHOKPOBHBIC cocyabl. IloBepx-
HOCTh KOHBIOHKTHUBAJIBHOTO JIeEKTa IMOIHOCTHIO TTOKPHI-
Ta MHOTOCJIOWHBIM IIOCKUM snuTenueM (puc. 1, o). B
KOHTPOJILHOW T'pyIIe HAa JJAHHOM CPOKE TOCIIE Orepariuu
KOHBIOHKTHBAJIbHBIH JIe(DEKT HE ONPEIesIeTCsI, OH MOJIHO-
CTBIO 3aMEIeH KOHBIOHKTUBOHM, MOKPBITOM MHOTOCIION-
HBIM IUTOCKUM 3muTenuemM (puc. 1, 3).

CxaHupyomas 31eKTPOHHASE MUKPOCKOIIMSA

HpOHI/ITKa JKEJIAaTUHOM IIO3BOJIMJIa BBISIBUTH CTCIICHBb
M30IISUH OHOpEe30pOrpyeMOro Marpukca (reMocrarnye-
CKOIl KoyutareHoBOW ryOkw) Ha 21 cyT mocie MMIUIaHTa-
U OTHOCHUTCIIBHO OKPYXaromiux TKaHeﬁ, Ha YPOBHE
yasrpaduiasrpanun u auddysun xuakocreit. Ha anex-

TPOHOTPaMMe MOBEPXHOCTH Cpe3a, IOMUMO CTPYKTYp, CO-
OTBETCTBYIOIIMX CKJEpE U KOHBIOHKTHBE, Tororpaduye-
CKU BBLIEISETCA TpareuueBUIHasl MOJOCTb, YaCTHYHO
TPE/ICTaBICHHAs Pa300MICHHBIME BOJIOKHAMHE KOJUIAreHa,
UACHTUYHBIMU MO CTPYKTYPHBIM MOTHBaM HCXOIHOMY Be-
IeCTBY MaTpukca. HrokHel rpaHunedl JaHHOM IMOJIOCTH
SBJSIETCSI CKJIepa, BEpXHEH rpaHMIleii — Oonee puIxias
TKaHb, IPOHU3aHHAs MHOIOYMCIEHHBIMU KallWJIIIpaMH.
Co Bcex 4 cTopoH, B IIpe/ieiax MIOCKOCTH Cpe3a, 0CTaTo4-
Has TIOJIOCTh OMOpPE30pOMpPYEeMOro MaTpHKca Ha OCHOBE
KOJIJIareHa OKpYy’>keHa TUIOTHOM 00O0JIOUKOM ¢ MpU3HAKAMHU
VABTPACTPYKTYPBl HOBOOOPA30BAaHHOH COETUHHUTEIBHOM
TKaHU — YaCTUYHO YMOPSAI0YEHHBIMU BOJOKHAMH H XKI'Y-
Tamu (puc. 2).

3AKIIOYEHUE

Takum 00pazoM, pe3yasTaThl THCTOIOTUIECKOTO HCCIIe-
noBauust 1 COM CBHUIETENBCTBYIOT O TOCTEIIEHHOW pe-
30pOIHK BOJIOKOH T€MOCTAaTHYECKOM KOJIAareHOBOM I'yOKH
B OCHOBHOM Tpynmne 3SKCICPUMCEHTAJIbHBIX KUBOTHBIX.
JlaHHbIil Ipoliecc MPOUCXOAUT B HAIIPABICHUU OT IEpU-
(dbepur K LEHTPY € MOCTENEHHBIM 3aMEIIEHHEM IOJIIOCTH
rpaHyIALIMOHHON TKaHbI0. Yepes 15 cyT nocie Gpopmupo-
BaHUs KOHBIOHKTHBAJIBHOTO Ae(eKTa MPOUCXOAUT 3aKphl-
THE MHOTOCJIOWHBIM IUIOCKUM SIMUTEIHEM €ro MOBEPXHO-
ctu. K 30 cyT HaOMIOneH s 110 JAHHBIM THCTOJIOTHYCCKOTO
UCCIIEIOBaHMS OTMEYAETCS PEMOJIEIMPOBAaHUE TPaHYIIs-
IIMOHHOW TKaHW C O0pa30BaHMEM DPBHIXJIOW COCIHHUTENb-
HOW TKaHW, aHAJIOTUYHOM 10 CBOEMY CTPOCHHIO CYyOdIIH-
TeJHAJIbHOMY CJIOI0 KOHBIOHKTHUBBL. IlonHocnoiHbI ne-
(heKT MOITHOCTHIO 3aMeNIaeTCs TOJHOIICHHOW PHIXJION co-
€IMHUTEIbHOTKAaHHOM CTPOMOM KOHBIOHKTHUBBI, IIOKPBITON
MHOTOCJIOHHBIM IIOCKHM 3mHTenneM K 30 cyT Habmroze-
HUSI B 00CHX TPYMIax *XHUBOTHBIX, IIPH 3TOM B OCHOBHOM
rpymme B CTpOME HOBOOOPA30BaHHOW KOHBIOHKTHUBBI CO-
XPaHSIOTCS €IMHUYHBIC BOJOKHA KOJUTAr€HOBOTO MaTpPHUK-
ca. OTMeueH BBICOKMII pereHepaTuBHBIN MOTEHIUAN O1O-
pe30pOoUpyeMoro MaTpuKca — reMOoCTaTn4eckoi Kosiare-
HOBOW TyOKH — IIPH €ro MMIUIAHTAIMH B 30HY IIOJHO-
CIIOWHOTO Jie(peKTa KOHBIOHKTUBEIL.
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REGENERATIVE POTENTIAL OF BIODEGRADABLE COLLAGEN MATRIX
FOR HEALING FULL-THICKNESS DEFECT OF CONJUNCTIVA IN RABBITS

T. A. Demura’, N. V. Fisenko'?, V. R. Mamikonyan', E. A. Kogan', and S. E. Avetisov'?

' 1. M. Sechenov First Moscow State Medical University, ul. Trubetskaya 8/2, Moscow, 119991 Russia

2 Research Institute of Eye Diseases, Russian Academy of Medical Sciences, ul. Rossolimo 11A/B, Moscow,
119021 Russia

* e-mail: natfisenko@mail.ru

The regenerative potential of biodegradable collagen matrix (hemostatic sponge) for healing full-thickness rabbit conjunctival injury was studied. Results of
histological investigation and scanning electron microscopy showed evidence of the progressive degradation of collagen matrix followed by granulation tissue
formation from periphery to the center of the conjunctival wound. The ungrafted conjunctival defect was substituted with granulation tissue from the intact ed-
ges of wound to the center. Both matrix-grafted and ungrafted full-thickness conjunctival defects were covered completely with loose stroma and stratified squ-
amous epithelium within 30 days. Thus, high regenerative potential of biodegradable collagen matrix (hemostatic sponge) implanted into the zone of injury for
healing full-thickness defect of rabbit conjunctiva was established.

Keywords: collagen; tissue repair; wound healing; regenerative potential; scanning electron microscopy; conjunctival wound.




