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IKCMepUMEHTAIbHASI MeTUIIMHA

COEAMHEHUSIM, HHIyIUPYIOIUM 00pa3oBaHHe
IByHUTEBBIX pa3pbiBoB JJHK u nocnenyromyro
rubesb OMyXOJEBBIX KIETOK IO MEXaHU3MY
amorTo3a.

2. [lonyueHHblEe HAMU PE3YJIBTATHl CBU-
J€TENbCTBYIOT O YyBCTBUTEIBHOCTU KIJIETOK
capkombl IOuHra nuauu A673 k nuBaio-
MJI-3aMEIIEHHBIM TUPPOI-COAEPKALIUM Te-
TEPOLUKIUUYECKUM COCNUHEHUSIM in Vitro u
OTKPBIBAIOT HMEPCIEKTUBHI st Oosee yriy-
0JIEHHOTO M3y4YEHUsI MEXaHU3MOB LIUTOTOK-
CHYECKOT0 AECUCTBHUS AAHHBIX COEAUHEHUN
B OTHOIIEHHH ONYXOJEBBIX KIETOK CAPKOMBI
IOwunra.

Paboma evinoanena npu nodoepoicke Poccuiickoeo
¢onoa pynoamenmanvrulx ucciedosanuil
(eparnm mon_a Nel6-34-01005).

Asmopwl 3aa6a510m 06 omcymcemeuu KoH@pauKma
UHmMepecos no NPedCmasieHHoU cmamoe.
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BKCHepI/IMeHTaJIbHaﬂ rHONHAas fA3Ba PoOrosunbl y KpoJinuKoB
KaK MOA€JIb AJA UCCICI0OBAHUSA ITIA3HBIX JICKAPCTBCHHBIX (l)OpM
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Pedepar DOI: 10.17816/KMJ2018-248
Heab. Co3nanue SKCIIEPUMEHTAJIBHON MO/IEIM THOWHOM 53Bbl POTOBUIIBI Y KPOJIUKOB ISl €€ MCIOIb30BAHMS TIPH HC-
CJICIOBAaHHH IJIA3HBIX JICKAPCTBEHHBIX (hOPM.

MeToabl. DopMupoOBaHHUE A3BbI POTOBHIIBI CONPOBOXKIACTCS MOBBILICHUEM TEMIIEPATypPhl Tella, KOTopast Obliia Hcclie-
JI0BaHa B TPEX rpymmax Kponukos: (1) 6e3 HaHeceHUs TPpaBMBbI; (2) ¢ HAHECEHUEM TPaBMEI H ()OPMUPOBAHIEM IHOHHOM
s13BbI 0€3 JieueHust; (3) ¢ HaHeCEHUEM TPaBMBbI U JieueHreM LunpoduiokcannnoM. [lapasiensHo npoBoauIM 3a00p THOM-
HOTO OTJIEJISIEMOT0 ISl HOACUETa KOMOHHH cTadunokokka. [locie BhIBeIeHNsT KPOIMKOB BTOPOIl M TpeTheil rpymi U3
9KCIEPUMEHTA HU3BICUYEHHBIC POrOBHUIIBI ObLIN MTOABEPKEHBI TATOMOP(OIOTHUECKOMY aHATIH3Y.

Anpec qist nepenucku: v.khutoryanskiy@reading.ac.uk IMoctynuna 21.12.2017; npunsita B nevats 19.01.2018.
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PesyabTarsl. Uepes CyTKH Y KPOJIUKOB BTOPOii IPYIIIbI OBUIH 3apErHCTPUPOBAHBI THOMHBIC BBIJCICHNUS, OTEK BEK U BbI-
pakeHHasi UHBEUPOBAHHOCTH COCY OB IIIA3HOTrO 10J10Ka, B 90% ciy4aeB pa3BHIICS S3BEHHBIH fedeKT poroBuisl. B Tpe-
Theil rpymnne >kuBoTHBIX (90%), HECMOTpPS Ha CBOEBPEMEHHOE JIeUeHHEe UIPO(IOKCAIIHHOM TaKXkKe B TeueHue 12-24 4,
OBLIO OTMEYEHO Pa3BUTHE THOMHOM s13Bbl. CpeHee 3HaUCHHE TEMIIEpaTyphl B epBoii rpymmne coctasuio 38,6+0,1 °C,
BO BTOpOii rpynne — 40,0+0,3 °C, B TpeTbeit rpynne — 39,1+0,3 °C, To ecTh NpH JIe4eHUH HUITPODIOKCAIIMHOM TEM-
neparypa Teia Obula HHXe, 4eM y KpolIHukoB Oe3 neyenus (p <0,0003). [Toka3arens KOJOHHEOOPa3yOMIMX SAHHUL] BO
BTOpOii TpyIiiie B Hauase skcnepumenta u Ha 10-it nens cocrasmn 1,0x107 u 4,3x10° komoHHE0Opa3yOMUX EAUHUIL CO-
OTBETCTBEHHO (He3HaunMas pasuuua, p >0,1). B rperseii rpymnme stu nokasarenu cocrasisui 1,0x107u 4,6x10° kosto-
HueoOpasywuux equHul (3Hauumas pasznuna, p <0,0001). [Ipy ruCTOIOrHYECKOM MCCIIEOBAHUU TJ1a3 C THOMHBIMU
s13BaMU OBLIH BBISIBIICHBI OTEK, PacCiiOeHHe, 1e(eKThl JIMUTENNs, AeCKBAaMaI¥sl SHAOTEIHs U HHQUIBTPALHS POTOBH-
LBl HEUTpOUIaAMHU.

BriBon. @opMupoBaHUe IKCIEPUMEHTAIBHON THOWHOIT SI3BBI POrOBUIIBI IIPUBOAUT K IMOBBILICHHIO TEMIIEPATYPhI TeNa
KPOJIMKOB, KOTOPOE 3aBUCUT OT CBOCBPEMEHHO HAYaTOr0 JICUCHNUSI; HU3MEPCHUE TEMIIEPATyPbl PEKTAIBHO B XOJIE Pa3BHU-
THS THOIHOM SI3BBI MOYKHO HCIIOJIB30BATh KaK KPUTEPHUI OLEHKH BOCIAIUTEIBHOTO IIpoLecca.

Ki1roueBble cj10Ba: THOITHAS s13Ba POrOBHIIBI, TEMIIEPATypPa TeJa, UITPO(IOKCAIMH, 30J0TUCTHII CTa(UIOKOKK.

Experimental purulent corneal ulcer in rabbits as a model to study ocular dosage forms
E.K. Ozhmukhametova', M.N. Mussin', A. BayachmetoV', B. AdambosynoV', V.V. Khutoryanskiy’
!Semey State Medical University, Semey, Republic of Kazakhstan;

’Reading School of Pharmacy, University of Reading, Whiteknights, Reading, United Kingdom

Aim. The aim of this work was to develop experimental model of purulent corneal ulcer in rabbits for its application in
the studies of ocular dosage forms.

Methods. Rabbits body temperature was measured in three groups: (1) without corneal injury; (2) with the injury and
formation of purulent ulcer, but without any therapy; (3) with the injury and formation of purulent ulcer, treated with
ciprofloxacin. In parallel, swabs containing purulent discharge were taken for microbiological analysis. In the end of 10-
days experiment rabbits (groups 2 and 3) were sacrificed; their corneas were extracted and analysed.

Results. One day following the injury all rabbits had a purulent discharge, moderate eyelids edema and conjunctival
hyperemia. Rabbits in groups 2 and 3 had a purulent corneal ulcer developed. The mean body temperature in group 1
was 38.6+0.1 °C; in group 2 it was 40.0+0.3 °C, in group 3 it was 39.1+0.3 °C. The levels of infection in group 2 in the
beginning and on 10-th day of experiments were 1.0x107 colony forming units (CFU) and 4.3x10¢ CFU, respectively (not
significant, p >0.1). In group 3 these levels were 1.0x10” CFU and 4.6x10° CFU, respectively (significant, p <0.0001).
The histological investigation of enucleated eyes with corneal ulcers revealed the presence of edema, stratification, deep
epithelial defects, endothelium desquamation, and corneal infiltration by neutrophils.

Conclusion. Formation of a corneal ulcer leads to an increase in animal body temperature, which depends on timely
therapy. Rectal temperature measurements in rabbits could serve as an easy parameter to follow the development of
inflammation.

Keywords: purulent corneal ulcer, temperature, ciprofloxacin, staphylococcus aureus.

3peHne — OIMH U3 BAXXHEHIINX (aKkTOPOB
BBDKMBAHUS YEJIOBEKa, MMO3BOJISIIOIINNA TOTY-
9uTh HHQOpMaALHio 00 OKpYy’KaromeM MUpeE.
3abosneBaHus POroBHIIbI, MOPaXKas TPYJOCHO-
cOOHOE HaceJIeHue, SBISIFOTCS COLIMAIbHO-3Ha-
9YUMOH NmpoOJeMoil, Tak Kak B CTPYKType
TJIa3HOM MaToJOoruu 3aHuMarot bomee 35% [1, 2].
PoroBuna nozxsep)keHa MOBBIIIEHHON OIAacHO-
CTH, IOTOMY YTO BBICTYIIA€T B POJIN 3aIUTHO-
ro Oapbepa AJis BHYTPEHHUX CTPYKTYp Iiiasa.
OHa npensTCTByeT NPOHUKHOBEHHUIO HE TOJIb-
KO MHOPOJIHBIX TEJ, HO U JIEKApCTBEHHBIX IIpe-
napatos |3, 4].

DTHonmaTOreHeTHUeCKHe (PpaKkTOPHI, MPH-
BOJAIINE K HAPYLICHUIO TPO3PAYHOCTH U Iie-
JIOCTHOCTH POTOBO# 00O0JIOUKH TJa3a, MOTYT
ObITH BecbMa pa3HooOpasHsl [5]. K HUM oTHO-
CSITCSI BOCIIAJIMTEIIbHBIE 3a00I€BaHNUsI, TPABMBI
OpPraHoB 3peHUs M TUCTPOPHIECKHE U3MEHE-
Hus [6]. V3-3a pa3BUTHS OCIOXKHEHHH, TAKIX
KaK IOSIBJICHHE BTOPUYHON HHPEKIINHU, Tpydoe

noMyTHeHHe (0eIbMO), BaCKYJIsIpU3alus pas3-
JUYHOU CTENEHH, (YHKIMH IOPaXEHHOTO IJ1a-
3a yxyamarorcs [7].

Co3nanne 3QGhEeKTUBHBIX METOMOB JieUe-
HUS BOCTIAJIUTEIBHBIX MPOLIECCOB, BEI3BAHHBIX
TpaBMaMU Opr'aHOB 3pEHUSI, — aKTyaJbHas 3a-
Jladya COBpEeMEHHOH o(TaabMooruy. Mozaenu-
pPOBaHUE SKCIEPUMEHTAJIBHONW THOMHOM SI3BBI
POTOBHIIBI y KPOJIMKOB MOXKHO B35ITh 32 OCHOBY
IpY pa3paboTKe HOBBIX TePANeBTHUECKHUX MO~
xonoB. Takue uccnenoBaHus BaXHBI HE TOJIBKO
JUTSL IeYeHU TJIa3HBIX TPaBM y yesoBeka [§8],
HO U y IOMAIllHUX KUBOTHBIX [9].

Panee KonecuukoB u coaBt. [10] coobma-
11 00 MCIIONIB30BaHUM 3KCIIEPUMEHTAIBHON
THOWHOMN S3BBI POTOBHUIIBI U OMOXHUMHYECKOM
HCCIIeOBAaHUM BOCHAJUTENBHOTO MpoIlecca.
ABTOpamMH NOKa3aHO, YTO Pa3BUTHE CTAPHIIO-
KOKKOBOH $I3BBI COIPOBOXK/IACTCSI MOBBIIICHH-
€M YpPOBHS MaJIOHOBOT'O IHAJIBJETH /1A, KOTOPOE
CBHUJIETEILCTBYET O MECTHOM M CHCTEMHOM
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OKHCIHUTEJNbHOM cTpecce. Ilomumo storo,
YCTAaHOBJICHA CBSI3b MEXJAY KOHIEHTpaluen
MaJIOHOBOT'O JHAaJIbETUJIa B IM3aTe IPUTPO-
LIUTOB ¥ POTOBUIIE, YTO JIETJIO B OCHOBY pa3pa-
OOTKH MAaTOT€HETHYECKH-OPUEHTHPOBAHHOTO
NPUMEHEHUS aHTUOKCUJAHTOB IpU I'HOMHOMN
A3B€ POrOBHILEL. B 1pyrom cooOmeHnu Toro xe
aBTopa [11] 6bIJIO OTMEUEHO, YTO IPUMEHEHUE
nunpoduioKcalHa He NpeAoTBpallaeT pa3By-
THS OKHCIUTEIBHOTO CTpecca B paHHUE CPO-
KH, TOTJa KaK alleTHJIUCTENH B KOMIJICKCHON
TE€panuu CHI)KAECT BBIPA)KEHHOCTh MECTHOT'O
OKHCIHTEIBHOTO CTpecca.

B pe3ynbTaTe BBIIIEH3IIOKEHHOTO CIEIYeT,
YTO B IATOr€HETUYECKOW TEparuy HY>KHO Y4H-
THIBaTh 3TH HIOAHCHI IPU PA3IMYHBIX CTalNAX
TIATOJIOTUYECKOT0 IIpOoIecca.

B nawmnO# pabore Hamu OBIIO TpoBene-
HO HCCJIEIOBAHUE Pa3BUTHS MH(EKITHOHHOTO
npoliecca Mpu 3KCIEePUMEHTAIbHON THOHHOU
sI3B€ POT'OBUILBI Y KPOJIUKOB MYyTEM €XKETHEB-
HOT'0 KOHTPOJIS TeMIIepaTypsl Tesa 1 orbopa
MHKPOOHOJIOTHYECKUX NMPOO Ha 30JOTHCTHIN
CTa(pUIIOKOKK, a TaKXKe OOBEKTUBHBIX ITOKa3a-
TeJlel KIMHUYECKOW KapTHHBL.

OKcrepuMeHTaIbHbBIE UCCIEIOBAHUS MPO-
BeZieHbl Ha ria3ax 30 moJIoBO3penbIX Kpo-
JIMKOB TIOPOJbI IIMHIIMIIA C MAacCoW Tela
25003300 r. Habmronenue, yxom, onepamnun Ha
KHUBOTHBIX, & TAK)KE BBIBEICHNE MX U3 SKCTICPH-
MEHTa MPOU3BOIIIIN B COOTBETCTBUH ¢ «KoH-
BEHIIMEH M0 3aIUTE T03BOHOYHBIX KUBOTHBIX,
HCIIOJIb3YEMBIX JUISL SKCIIEPUMEHTANBHBIX U
JpyTUX Hay4HBIX Iieneit», npuHaToi CoBeToM
EBpomnsr [12]. JaHHBIE SKCIIEPUMEHTHI OBLIH
ono0peHsl dTHYecKkuM KomurteroM locymap-
CTBEHHOT'O MEMIIMHCKOr0 YHUBepcurera (r. Ce-
MeM, BhIKCKa u3 mpotokona Ned ot 14.10.2015).

B kax 01 cepum 3KCIIEPUMEHTOB y KPO-
JINKOB Pa3BUTHE T'HOMHOM SI3BBI POTOBHIIBI
BBI3BIBAJIN TOJILKO Ha JIEBOM TIJ1a3y, IPABbIH BbI-
CTyTaj B KadyecTBE KOHTPOJs. Bece )KuBOTHBIE
HaXOJMJINCh B CTAHJAPTHBIX YCIOBUSAX COZEP-
JKaHUS, HA CTAHIAPTHOM ITMTAHWU B BUBAPUU
yueOHO-MeTonu4eckoi taboparopuu ['ocy-
JAPCTBEHHOT0 MEJAMIIMHCKOTO YHHBEPCUTETA
(r. Cemeit, Pecmybnuka Kaszaxcran). Temnepa-
Typy TeJia KPOJIMKOB U3MEPSIIN PEKTAIBHO IIe-
pell HaHECCHUEM TPaBMBI U €KEIHEBHO B XOZIE
10-1HEBHOTO PKCIEpUMEHTa (IJICKTPOHHBIN
TepmomeTp npousBoacTia lllepunr, Pecy6mu-
ka Kazaxcran). Bece kponnku Obliu pa3eneHs!
Ha Tpu Tpynnsl (o 10 ocobeii B kKaxa01):

— mepBasi — KOHTpolbHas (0e3 HaHeceHUs
TpaBMEI U €3 JICUCHN);

— BTOpasi — DKCIEpUMEHTaIbHas (C HaHe-
CEHHEM TPaBMBbI, HO 03 JIeUeHus);

250

— TPEThsl — IKCIIEPHUMEHTAIbHAS (C HaHE-
CEHHEM TPaBMBI C MOCIECAYIOMHUM JICYCHUEM
AHTUOMOTHUKOM).

Pa3Butue skcnepuMeHTaIbHON THOMHON
SI3BBI POTOBHIIBI BBI3BIBAIN ITyTEM HaHece-
HUS TPaBMBI TI0 METOAMKE, aAaTHPOBAHHON
u3 pabot A.B. Komecnukona u coast. [10, 11].
[Ipu HaHeceHUH TPaBMbI KPOJIMKHU HAXOAMUIIUCH
B CICIIMAJIBHON JEPEBSIHHON KOPOOKE C OTBEP-
cTreM Juis TostoBhL. [locie MecTHOI aHecTe3nn
0,4% pacTBOpOM OKCHOYIIpOKanHa (WHOKanHa;
TPH MHCTHJIIALMHU 2 Kamemb Iperapara B Jje-
BBIY TJIa3 KPOJIMKA C MHTEpBAJIOM 15 ¢) mpu
MIOMOIIIM CKaJIbIeNsl B LIEHTPAJIBHBIX OTIAENaX
pOrOBHUILBI HAHOCUJIA HACEUKY JUIMHOHU 5 MM,
KOTOpast MPUBO/MIIA K PACCIOCHUIO POT'OBH-
upl. Jlanee B monydeHHBIH nedexT BTHpann
1 cragmaprayo nertio [10’-108 konmonuneobpa-
sytomux equaul (KOE)] unctoit KyapTypsl
30JIOTHCTOTO cTaduIOKOKKa. Yepe3 CyTKU Ha
BCEX IKCIIEpUMEHTAJIBHBIX IJla3aX pa3BUBa-
JIUCH TUITMYHBIE THOWHBIE SI3BBI POTOBHUIIBL.

CrauIIOKOKK JJIsI SKCIEPUMEHTa OBII
B3ST U3 0aKTEPHUOIOTUUYECKON JabopaTopun
Ka3énHoro rocy1apcTBEHHOIO KOMMYHaJIbHO-
ro npeanpustus «HpekuuonHas 0oibHULA
r. Cemeit» (PecnyOnuka Kazaxcran), KoTopblid
ObLI BBIpAIIEH Ha CKOIICHHOH JKEJITOYHO-COJIe-
BOH cpene B TeueHue 3 cyt. [lanee yepes cyT-
KM TI0CJIe BBI3BAHHON TPaBMBI I71a3a U 3aT€M
€XKEIHEBHO B TEUCHHE 9 THEH Aenanu Ma3ok
CTEPUJIBHBIM BaTHBIM TaMIIOHOM,  MaTepHal
TPaHCHOPTHPOBaH B TeueHHe 12 4 B nabopa-
TOPHIO B CTEPHIILHON MPOOHPKE B MOJIOYHO-CO-
neBoi cpene. B xone sxcriepuMenTa npoOupKy
rocie 3abopa MaTepuaa colepXKalii B TEPMO-
crate npu temmeparype 37 °C.

C noctaBKOH MPOOUPKHU B 1a00paTOPUIO
B TeUEHHE 2 4 COAEePKUMOE NepeceBaly TPH-
XOM JUJISI OOMITBHOTO POCTa Ha JKEITOYHO-COJIe-
BOM arap W 3aTeM MOMEIaIl B TePMOCTAT pH
temmeparype 37 °C Ha 2 cyT. B Teuenue sToro
BpeMeHH OakTepunu 0Opa30BBIBAIH KOJOHHUH,
OKpPY>KEHHBIE 30HOM IOJIHOI'O I'eMOJIN3a, KOTO-
pble UMeJIH 30JI0TUCTBIN oTTeHOK. [Ipu xopo-
IIEM OCBEIEHUU MX MOXXHO YBHUIETH B BHJIE
pasy X HOTO BEHUHKA.

Ha tpeTbemM 3Tame U3 BHIPOCIIMX KOJIO-
HUH Aenanyu Ma3oK Ha MPEIMETHOM CTEKJIE
IJIs OKpalluBaHus 1Mo ['paMy MU MHKPOCKO-
nuposanus. IIlpy Hanuuuu B Ma3Kke 4YUCTOHU
KYJBTYPBI CTaHIOKOKKA OCTABIIYIOCS 4acTh
repeceBajn Ha MSCO-NENTOHHBIN arap s
HUICHTH(PHUKAIINHT CO CTPETITOKOKKOM (IIpoba Ha
Karaiazy — CTa(hUIOKOKK BBIJCISET ITy3bIPb-
k#). [0TOBBIE KOJOHUHU CTA(UIOKOKKA MpeJl-
CTaBJISIIM COOOM OKpYIJIbIe TMCKU CpemaHel
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Puc. 1. ®oTorpaduu ria3 KpoIuKoB, IEMOHCTPHUPYIOIINE Pa3BUTHE SKCIIEPUMEHTAIBHOW THONHOM S3BBI

(6e3 neuenus) Ha 1-e, 5-¢ u 10-e CyTKH mocie TpaBMBI

1-% neHb

5-7 neHb 10-7 peHsb

Puc. 2. ®ororpaduu ma3 KpoIMKOB, JEMOHCTPUPYIOIINE PA3BUTHE IKCIIEPUMEHTAIBHON THOWHOI S13BBI
(c meueHueM aHTHONOTHKOM) Ha 1-¢, 5-¢ 1 10-e CyTKH HOCIIe TPaBMBI

BEJIMYMHBI, TOMOT€HHOHN WJIM MEJIKO3EPHUCTON
CTPYKTYPBHI.

B TpeTpell rpymnme KpoOJHKOB Jieuye-
HHUE THOMHOMN 53BBI JIEBOT'O rjlaza MpPOBOAU-
JIM C IOMOIIBI0 MHCTHILIANMEN 2 Kamnenb 0,3%
pacTBopa mumpodaokcannHa (MUIPOIIETA,
npounsBoacTBo «Jloktop Penau'cy, Mnams) kak
MOJIEJIPHOT0 aHTHOAKTepHaIbHOIO IIpenapara,
4 pa3a B eHb. B KOHTPOJBHBIN TJa3 UHCTHII-
JMPOBAJIN TUCTHJITMPOBAHHYIO BOJLY B TOM K€
pexxunme.

3a ka0l TPYIIIOi KMBOTHBIX HabIIOma-
nu B TedeHue 10 cyT. 3aTeM )KHUBOTHBIX BTOPOit
U TPETheH rpyIn BHIBOAMIN U3 IKCIIEPUMEHTA
METOJIOM BO3JIyIITHOIM 3MOOJINYU O] THOTIEHTa-
JIOBBIM HapKo30M (MHBEKIUS PACTBOPA THOIEH-
Taja HaTpus U3 pacuéra 40 MI/KT Macchl Tena
B KPaeBYIO BEHY yXa KpOJIUKOB). MI3BIe4éHHEIC
porosuisl nomemanu B 1% pactBop dopma-
JIMHA ]IS JaJIbHEHIIEero U3y4eHHs 1aToMOop-
(onornueckux uamMeHeHni. CTaTHCTHYECKYIO
00paboTKy IMOJTYUYCHHBIX PE3yJbTaTOB BBINOJN-
HSUJIA C TTOMOIIBIO IaKeTa MPUKJIAIHBIX IPO-
rpamm GraphPad Prism 7.04 (t-test).

CreneHb BBIPAKEHHOCTH BOCTIAJINTEIBHON
pEaKI1y B ONBITHON T'PYIIIIE C JIEYEHUEM H OT-
CyTCTBHEM JIedeHHs Oblila pa3inuvHou. Tax,
yepe3 CyTKH Y BCEX KPOJIMKOB B SKCIIEPHMEH-
TaJIBHOW rpynre 6e3 JiedeHus ObLIN 3aperu-
CTPUPOBAHBI THOMHOE OTIENISIEMOE, YMEPEHHBIN

OTEK BEK M BBIPAKCHHAS] CMEIIaHHAS WHBEIH-
POBaHHOCTB COCYJIOB riia3Horo sionoka. Ilo
IEHTPY POTOBUIBI CHOPMHUPOBANICS CPEIHEH
WHTEHCUBHOCTHU THOMHBII MHPUIBTPAT KENTO-
BaTOT'O [[BETa OKOJIO 5 MM B THAMETDE.

[pu 3axaneiBanmu 1 Mr/™MI pacTBopa (iy-
opecIienHa B TUCTUIUTHPOBAHHON BOZE Ha 2-€
CYTKH TI0CJIe HAHECEHHU I TPaBMBI OIpeesiics
nedekT sanuTenus pamepom 4—4,5 MM, cooT-
BETCTBYIOIINH HHPUILTpATy. Bokpyr nHbmIb-
TpaTta OblI epu(OKATBHBIA OTEK, IIPU 3TOM
0TMeualioch NosiBieHue U Gy3HON HHPIITH-
TpaIuu CTPOMBI OKPY’KAIOIINUX OTIEIIOB POTO-
BHIIBL.

Puc. 1 neMoHCTpUpYyeT HAINYUE BCEX CHM-
MTOMOB Ha poTsDKeHUH 10 mHEi B rpymme 6e3
JICYCHHUSL.

Ha 5-e cyTku coxpansiicst yMEPEHHBIN OTEK
BEK, THOWHOE OTAENIEMOE HECKOJIBKO YMEHb-
IajJIoCh, IIPH 3TOM COXPaHSAJIACh BBIPAKEH-
Hasl CMeIlaHHasi HHBEIMPOBAHHOCTH COCYIOB
ria3Horo s16y0ka. HTEeHCHBHOCTH THOMHON
WHQUIBTPAIUA POTOBUIIBI M ITepU(OKaTbHAS
peaknus Hapactand, 1uddy3Has nHPMIETpa-
U CTPOMBI TaK)Xe HECKOJBKO YBEIHYHBA-
J1ach.

B 90% cnydaeB y )XMBOTHBIX C Haubosee
TSDKENBIM MPOLIECCOM B OTAENBHBIX CEKTOPax
MOSIBIJIACh CMEIIaHHAsl BACKYJISIpU3aIUsl POro-
BUIIBI POTSHKEHHOCTHIO 10 2—2,5 MM OT THMOa.
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Puc. 3. M3menenne ypoBHs craduiokokka (koigoHueoOpasyromue eaunuipl — KOE) B mia3ax KpolukoB
B DKCIIEPUMEHTAIBHBIX TPYIIax (¢ JiedeHneM 1 6e3 Hero) B 3aBUCHMOCTH OT BPEMEHH

Ha 10-e cyTku Ha BeKax COXpaHsJIOCh HEOOIb-
110€ THOMHOE OTeJIIEMOe, a TaKKe 0TMedaIach
yMEpeHHas CMELIaHHas HHBELIUPOBAHHOCTD CO-
CyIOB CcKjepsl. HuUIbTpaT yMeHbIIANCS 110
IJIOMIAIN M MHTCHCUBHOCTH. [Ipn aHamm3e Bcex
JAHHBIX B DKCIEPUMEHTAIBHOU T'PYIIIE KPo-
nukoB 6e3 neueHus B 90% ciaydaeB pa3BuiCs
SI3BEHHBIN Ae()EKT POrOBHIIbI, pa3HbIil MO TIO0-
[aJIy U TI1yOHnHe.

OKcrnepuMeHTalbHasl TPYINa KPOJIHUKOB,
JICUCHHBIX KATUISIMHU TUATIPO(IIOKCAIIHA, UMeTa
KapTUHY, OTIMYHYIO OT TOH, B KOTOPOIl aHTH-
OakTepuaIbHBII Ipenapar He WCIOJIB30BAIIH.
Tax, HECMOTpPsI Ha CBOEBPEMEHHO HaJyaToe Je-
YyeHHe, B TeueHue 12-24 4 mocjae HaHECEHUS
TpaBMBI OBLITO 3a()MKCHPOBAHO pa3BUTHE THOM-
HOM a3BbI. Ha puc. 2 BUAHBI Bce MPU3HAKH CTa-
W THQUIBTPAIIAH.

[Ipu MoHOTEepanuu HHUIPO(IOKCALHHOM
¢ 1-x cyTok maronoruu B TeueHue 12-24 4 tak-
e OBIJI0O OTMEYEHO pa3BUTHE I'HOWHOM S3BBI
C PAa3IUYHOU CTENEHbI0 THOMWHOTO OTAENS-
eMoro y 90% momOnBITHBIX XHBOTHBIX. [1o
CPaBHEHHUIO C TPYTIIOH, I/ie IeYeHNne aHTHOHO-
THKOM HE IPOBOJIMIIN, YPOBEHb OTEKA BEK ObLI
YMEpEeHHBIM, HapacTaHHe BBIJEICHUN 3ape-
ructpupoBaHo B 70% ciaydaes. Ha 5-e cyTku
WHTEHCUBHOCTh MHQUIBTPALMHA U CMEIlaH-
Hasi UHBCIUPOBAHHOCTH COCYAOB TJIA3HOTO
si070Ka Tak)xe oTMedeHbl Yy 80% >KHBOTHBIX.
I'noitroe oTnensieMmoe yMeHbIIUIOCH ¥ 3 (30%)
kponukoB. Ha 10-e cyTku HabmoaeHus IKCIe-
PUMEHTAJILHON I'PYIIIBI C JEYEHHEM THOHHOE
otaensieMoe Ob1II0 3aduxcupoBano y 40%, npu
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9TOM 3aperucTpUpOBaHa JErKas CMEIIaHHas
UHBEIUPOBAHHOCTH COCYJIOB IJIa3HOTO S0JIOKA.
Wndunbrpar ymeHbinics B pazmepax y 60%
KPOJIMKOB.

Jnst 0aKTEepHONIOTHYECKOTO aHaNn3a Ha
CTapHUIOKOKK B XO/€ SKCIIEPUMEHTOB B JKC-
MIepUMEHTAIBHBIX TPYIIaxX MIPOBOJUIIU €XKe-
JHEBHBIH 3a00p MUKPOOUOJIOTUYECKUX P00
craUIOKOKKa IS JaThbHEUIIIEero MoceBa B yc-
nmoBusix naboparopuu. Ha puc. 3 mokazano u3-
MeHeHue mokasareneit KOE co Bpemenem (Ha
npotspkeHun 10 gaEk).

IToxazarens KOE B rpynme ¢ HaHecEHHOM
TpaBMOW U 0€3 JICUCHUsT aHTHOMOTHKOM Ha MO-
MEHT BHECCHUSI KYJIBTYPHI CTAQUIOKOKKA H
Ha 10-# mens skcnepumenta coctasmi 1,0x107
u 4,3x10° KOE coOTBETCTBEHHO, YTO HE IIO-
Ka3aJi0 CTATUCTHYECKH 3HAYMMOH pa3HHIIBI
(p >0,1). B akciepuMeHTaIBHON TPYIIIIE C UC-
MOJIb30BAHMEM aHTUOMOTHKA TH MOKa3aTeIIH
cocrasysan 1,0x107u 4,6x10° KOE cooTBert-
CTBEHHO, UTO CBUJETEIBCTBOBAJIO O CTATUCTH-
YeCKU 3HAYMMOM CHWIKEHHH KOHICHTpPAIUH
cradumiokokka B ria3y (p <0,0001). Otu pe-
3yJIBTATHl OTIIMYHO KOPPEIUPYIOT C H3MEHEHH-
€M TeMIIepaTyphl Tejla y KPOJIUKOB.

Jnst KoIM4ecTBEHHON OIIEHKHU XapakTepa
BOCMAJUTENBHOIO MPOLECcca B XOA€ IKCIEPHU-
MEHTOB Y KPOJIMKOB MPOBOAIIN U3MEPCHUS
pekTaipHON Temmepatypbl. CpenHee 3Hade-
HUE TeMIepaTypbl B KOHTPOJIbHOH rpyIime 6e3
HaHeceHus TpaBMbl coctaBuio 38,6+0,1 °C,
YTO COTJIACYETCs C JIUTEPaTypPHBIMU JaHHBI-
MU JJs1 KPOJUKOB NOopoAsl muHmuiana [13].
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Puc. 4. VI3MeHeHne peKTaabHON TeMIIepaTyphl KPOJIHKOB B KOHTPOJIBHOH M 3KCIEPUMEHTAIBHOMN Tpymimax
B 3aBHCHMOCTH OT BPEMEHH, MPOIIE/IIET0 C MOMEHTa HAHECEHHS TPABMBI POTOBHIIBI

Puc. 4 orobpakaeT U3MEHEHHE TeMIepaTy-
PBI B 3KCIIEPUMEHTAJIBHBIX (C JIedeHHeM H 0e3
HEro) ¥ KOHTPOJIBHOM I'PyTIIax CO BPEMEHEM.

Pe3ynbraTel TaKOro aHaiaM3a MOKa3bIBa-
0T, YTO B 3KCIEPHUMEHTAJIbHOHN rpymme 6e3
JICYCHU S TPOUCXOAUTIN CTOMKOE€ IOBHIIICHUE
TeMIlepaTypsl B T€UEHHE MEPBBIX 4 AHEH 10
40,3+0,3 °C u ynepxaHue Ha JaHHOM yPOBHE
10 8-ro aHs. [lanee 3aperucTpupoBaHo €€ 1o-
CTENCHHOE CHUXEHHE, IPH 3TOM TeMIIepaTy-
pa Ha 10-e cyTku cocraBuiaa 39,6+0,1 °C, uaro
yKa3bIBaeT Ha MPOJOIKEHHUE BOCHATUTEIBHO-
ro mporecca.

[Tpn ucnonp30BaHUM Kameilb MUIPOQIIOK-
CallHa U3MEHEHHE TeMIIepaTyphl Tena Kpo-
JIMUKOB MMe€JI0O MHOW xapakTep. IloBbimieHue
TeMIepaTypsl 3a(pUKCHPOBAHO B TEUCHHE
3 cyT, nocturas 39,6+0,2 °C, a 3aTeM npou3o-
1o e€ 3akoHoMepHoe cHuxkeHue. Ha 10-e cyT-
KM 9KCIEPHMEHTa CPEIHsIsl TEMIIEpaTypa Tea
KPOJIMKOB, MOJTYYaBIINX JICYEHHUEC aHTHOHOTH-
KoM, coctaBmia 38,6+0,1 °C, 9T0 COOTBETCTBY-
€T 3HAYCHHUAM, XapaKTCPHBIM JJI 30J0POBBIX
JKHUBOTHBIX.

[Mocne BhIBeICHU ST JKUBOTHBIX U3 OKCIIEPH-
MEHTa UX TJa3a U3BJICKAJIN U IPOBOAMIIN T1a-
ToMopdonornyeckoe nccienopanue. CoraacHo
JT@aHHBIM MUKPOCKOIINYECKOT'O MCCIEI0BaHUS
M3BJICYEHHON POTOBUIBL, 53Ba Ha (OHE MPH-
MEHEHHUS LUIPOQIIOKCALMHA HE MO/aBaiach
MOJIO)KUTEIFHON TUHAMUKE U PacIpOCTpaHs-
Jlach Kak I10 TITyOHHe, TaK ¥ 1O IJIOIAaH TTopa-
skeHns. [Ipu rECTOIOrMYecKOM HCCIIeI0OBAHNN
9HYKJIEMPOBAHHBIX TJIa3 KPOJIHUKOB C THOH-
HBIMH SA3BaMU POTOBHUIBI OBIJIN BBISBJIIEHEI

U3BA3BICHUS POTOBUIIBI, OTEK, PACCIOCHHUE,
riy0oKue Ae(eKThl SIMUTENHS, TeCKBaMalus
SHAOTENHS U WH(YUIBTPALAST POTOBUIBI HEH-
TpodrraMu.

S13BBI poroBuIB! 3aUKCHPOBAHEI ¢ TPOOO-
nenueM B 30% u 6e3 mpobonenus B 70% ciy-
yaeB. [Ipu nccenoBanny rias ¢ mpodogeHneM
SI3BBI OTMEYaIH IepOPaLNIO0 POTOBUIIEI C BBI-
IaICHAEM HOJIeXKANTNX 000I04eK, TAMIIOHAY
UMH OTBEPCTUS U MHQUIBTPALHIO BCEX CIO-
€ poroBulbl HelTpopunamu. [lonydyenusie
pe3ynbTaThl MaToMop(OIOrH4ecKoro aHalu-
3a yKa3bIBalOT HAa HAJIMYME BOCIAIUTEIHLHOIO
mpolecca Ha BCeX TPaBMHPOBAaHHBIX POTOBH-
[ax y KpOJIUKOB, IONY4YaBIINX U HE MOIy4YaB-
HINX JICYECHHE.

BBIBO/IbI

1. ®opMHUpOBaHUE IKCIEPUMEHTAIBHON
THOWHOM $13BBI POTOBUIIBI MPUBOJIUT K MOBBI-
LIEHUIO TEMIIEPATyPhI TeJIa KPOJIIMKOB, KOTOpas
H3MEHSETCS U 3aBUCHUT OT CBOEBPEMEHHO Hava-
TOTro JedyeHus. M3smepenue TemnepaTypsl Tena
KPOJINKOB PEKTAJIbHO B XOJ€ Pa3BUTHS THOM-
HOH SI3BBI POTOBHIIBI MOXKHO HCIIONIB30BATh KaK
KPHUTEpUH OLIEHKH BOCTIAIUTENLHOTO MPOIIEcca.

2. Bakrepuonorundeckuil ananus noacuéra
KOJIOHHUH 30JI0THCTOTO CTA(HIIOKOKKA TIOKa3bI-
BAE€T, YTO C JIEUCHUEM IPOUCXOJUT CHUKECHHE
pocTa OakTepui, Toraa Kak 0e3 Je4eHus 3To-
ro Het. [lomy4yeHHbIe pe3ynbTaThl maToMopho-
JIOTMYECKOTO aHAJIN3a YKa3bIBAIOT HA HAJTMYHE
BOCHAJIMTENIBHOTO MPoLecca Ha BCEX TPaBMHU-
POBaHHBIX POrOBHIIAX Y KPOJIMUKOB, MOTy4YaB-
LIUX J€YEHHE U HE TOTyYaBIInX.
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3. OKkcriepuMeHTaNbHAsI THOWHAS sI3Ba PO-
TOBHIEI Y KPOJIMKOB MOXET OBITh IIPEAJIOKEHA
B KAUCCTBC MOJACIIHN JJIAd UCCICAOBAHNS HOBBIX
JICKapCTBEHHBIX (OPM IS JICUCHUS TIIa3HOM
MIaTOJIOTHH.

Asmopul evipasicaiom 61a200apHoOCmb
compyonukam I'ocyoapcmeenno2o MeouyuHcko2o
yrusepcumema 2. Cemeti (Pecnybnruxa Kazaxcman)
A.O. Uzeymenoeoii u k.m.n. C.A. Anbacosoii

30 MEXHUYECKYIO NOMOUb 8 NPOGEOCHUU
IKCNEPUMEHMO8 U NATMOMOPPOI0SULECKO20
aHanu3a coomeemcmeeHHo.
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