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Hesb. 3yuuTh COCTOSIHUE CHCTEMBI TEMOCTa3a B THIOTEPMHUUYCCKHUH U IOCTTHIIOTEPMHUUCCKHUIT IEPHOIBI Y KPBIC.

MerTopnpl. B nccneoBaHHN HCIIONB30BaHbl KPBICHI-caMIlbl THHUH Wistar (53 oco6n). JKUBOTHBIE SKCIIEPUMEHTAb-
HBIX TPYIII OABEPraluch OTHOKPATHOMY HMMEPCHOHHOMY OXJaXKACHHIO B BOJe TeMIepaTypoi 5 °C 1o JOCTHKEeHUS
ry0OOKOH CTENEHU THIIOTEPMUIH, KOHTPOJIBHYIO IPYIINY )XKHBOTHBIX IIOMEIIaIU B Bogy Temmepatypoit 30 °C. Y xxuBot-
HBIX TIEPBOii IPYIIEI 3a00p KPOBH OCYILECTBIISIIN CPa3y MO JOCTHKCHUH ITyOOKOH CTEHEHH THIIOTEPMHHU, BO BTOPOi
rpymme — 4yepes 24 4 mocie NpeKpaieHns OXJIaxACHUs.

Pe3yabraThl. CpaBHHTENBHBIH aHAIH3 PE3YIBTaTOB MOKa3all, YTO Cpa3y M0 OKOHYAHHH OJHOKPATHOT'0 XOJIOJOBOTO
BO3JICHCTBHS MPOMCXOINIIO 3HAYUMOE TTOBBIIICHUE arperalfiOHHON aKTUBHOCTH TPOMOOIIMTOB, a TAKXKe IOSBJICHUE B
KPOBOTOKE MapKEPOB TPOMOMHEMHH M YTHETCHHE aKTMBHOCTH (DHOPHHOIUTHYECKON cHcTeMbl. Uepes CyTKH mocie
OIIBITHOTO BO3JCHCTBHS yKa3aHHBIC MAPaMETpPhl BO3BPAIIAINCh K MCXOIHBIM 3HAuCHHUSIM. IIpH OlleHKE aKTHBHOCTH
BHEIIHETO ¥ BHYTPEHHETO My TeH CBEPTHIBAHUS CPa3y MOCIE MPEKPALICHHS OXJIQXKACHUS ObIIIO YyCTAaHOBICHO Pa3BHTHE
THIOKOATryJISIUK KaK 10 JaHHBIM PyTHHHBIX TE€CTOB, TaK M 110 JaHHBIM TpoMOo3nacTorpaMmsel. ITo HcTedeHHn cyTok
THIIOKOATYJISIUS, PETHCTPUPYEMasi Cpasy M0 AOCTIKCHUH PEKTAIbHONW TeMIIepaTypbl HCKOMOIT BETHYNHbI, COXPaHs-
nack. TakuM 06pa3oM, O HCTEUCHUH CYTOK ITOCIIE MPEKPAICHHS X0JI00BOI0 BO3ICHCTBH OONBITMHCTBO MOKa3aTeleit
CHCTEMBI FeMOCTa3a, OTKJIOHUBIINXCS OT HOPMAJIBHOTO YPOBHS Cpasy IO 3aBEPLICHUHU SKCIICPUMEHTa, HOPMaIH30Ba-
s0ck. OTCTaBICHHBIA 3P (EKT FTHIIOTEPMHUH ITPU JAaHHOM PEKHUME XOJI00BOI0 BO3ACHCTBUS POSIBIISICS JIHIIb FHIIOKO-
aryJISIMOHHBIMH CABUTaMH Ha HAa4aJIbHBIX 3Talax CBEPTHIBAHMUS.

BeiBoa. IIpu3sHaky HapyIIeHHs TeMOCTA3MOJIOTHYECKUX CBOHCTB KPOBH, 3a(HKCHPOBaHHbBIEC Cpa3y MOCIE MPeKpa-
IICHUS OXJIaXJCHHS, YePe3 CYyTKU HCYE3Al0T, U B KPOBOTOKE COXPAHIETCS TOJIBKO THITOKOATYISIIUS.

KroueBbie cii0Ba: rTHIIOTEPMHS, XOJI0J0Bas TPaBMa, TeMOCTa3, TpoMO00Opa3oBaHue.
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Aim. To study the hemostasis system state in rats during hypothermic and post-hypothermic periods.

Methods. Male Wistar rats (53 individuals) were used in the study. The animals from the experimental group
underwent single immersion cooling in water at a temperature of 5 °C until profound hypothermia was reached, the
control group of the animals was placed in water at a temperature of 30 °C. From the animals of the first group, blood
was taken immediately after reaching profound hypothermia and from the second group — 24 hours after cooling was
stopped.

Results. Comparative analysis of the results showed that immediately after the end of a single cold exposure,
significant increase in platelet aggregation activity occured, as well as appearance of thrombinemia markers in the
bloodstream and inhibition of fibrinolytic system activity. 24 hours after the experimental exposure, these parameters
returned to the initial values. When assessing the activity of external and internal ways of coagulation immediately
after the termination of cooling, development of hypocoagulation was established, both with routine tests and from
thromboelastography. After 24-hour period, hypocoagulation, recorded immediately after reaching the sought rectal
temperature, persisted. Thus, after the end of a 24-hour period after cold exposure termination, most of the parameters
of hemostatic system that had deviated immediately after the end of the experiment, returned to the normal level. The
delayed effect of hypothermia in such cold exposure regimen manifested only by hypocoagulative shift at the initial
stages of coagulation.

Conclusion. Signs of abnormal hemostasiological blood properties, recorded immediately after the cooling
termination, disappear within 24 hours, and only hypocoagulation persists in the blood.

Keywords: hypothermia, freeze injury, hemostasis, thrombus formation.
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Iloxa3aHo, 4TO BBIpaXEHHOCTb OTBETHOM
peakIy CO CTOPOHBI CUCTEMBI TeMOCTa3a 3a-
BUCHUT OT MHOXECTBa (haKTOPOB, OIPEACISIIO-
A 13 KOTOPBIX — YPOBEHb TEMIEPATypHI
Teja, JOCTUTHYTHIN B XoJe runorepmui [1, 2].
ITpu 3TOM perncTpupyIoT Kak FHIIOKOATyIIsIIH-
OHHBIE HapyILIEHUs B CHCTEeME remocTasa [3],
TaK ¥ TUIIEPKOAryJsaIMOHHBIE CABUTH, BIIJIOThH
JI0 pa3BUTHS CHHAPOMA AUCCEMHUHHPOBAHHOTO
BHYTPHUCOCYJIUCTOTO CBEPTHIBAHUA [4].

B naro¢duznonorndeckoM TEYEHHH XOJIO-
JIOBOH TpaBMbI BBIACISIOT COOCTBEHHO T'H-
MOTEPMUYECKUNH U  TMOCTTUIIOTEPMHUYECKUH
nepuoabl. I'MnoTepMuyecKuil nepuoa Xxapak-
TEpU3yeTCsd Pa3BUTUEM JEKOMIIEHCATOPHBIX
U3MEHEHU B OpraHu3Me >KMBOTHOTO, MTOCTTH-
MOTEPMHUUYECKHUI Neprox — (GOpPMUPOBAHUEM
n MaHudecTanueld TpaBMaTHYECKUX IOCIE-
CTBH JEHCTBUS OOIIETO MepeoxaxIeHus Ha
opraHusm [5-7].

[lo craTucTHYECKMM JaHHBIM, caMoe OOJIb-
I0€ KOJHYECTBO JICTAJBHBIX HCXOAOB PETH-
CTPUPYIOT B MepBbIe 26 U MOCIE BO3pAIECHUS
TEMIIEpPaTypsl Tella K HOpMaJIbHBIM 3HaUCHU-
sIM, TO €CTh B PaHHEM PEaKTUBHOM MEPHOJE.
[IporHo3upoBaHue BO3MOMHBIX HapyLIEHUH
CO CTOPOHBI CHCTEMBI T€MOCTa3a, pPa3BHBAIO-
IIUXCS Cpa3y MOCHE MPEKPaIIEHUs OXJIaXKIe-
HUS U 110 MUCTEYEHUM 24 4, NMO3BOJUT MHUHU-
MU3UPOBaTh TOCIEACTBUS MOBPEKAAIOLIETO
JEUCTBHS THIIOTEPMUN Ha OPTaHU3M.

BrlmmensnoxkeHHOE OMpeeNnuiio Ielb Ha-
CTOSIIEH PabOThl — M3y4EHHE COCTOSHUS CH-
CTEMBI 'éMOCTa3a B THIIOTEPMUYECKUH U OCT-
TUIIOTEPMUYECKUI IEPHOBI Y KPBIC.

HccnenoBanus BBINIOJIHEHBI HAa 53 KphIcax-
camuax tuHuK Wistar ¢ maccol Tena 300+15 1.
VIMMEpPCHOHHYIO THIIOTEPMHIO MOAETHPOBAIIN
MyTEM ITIOMEIIEHHUS >KUBOTHBIX, HAXOISAIINX-
Csl B MHAMBHUAYAJbHBIX KJIETKaX, B BOAY TeM-
meparypoir 5 °C mpm TemrepaType BO3IyXa
7 °C. KputepueMm npexpauieHus Bo3aeHCTBU
CIIY>KHJIO TOCTID)KEHUE IKCTIEPUMEHTAIBHBIMU
JKUBOTHBIMH PEKTaJbHOM Temmeparypbl 20—
23 °C, 4TO COOTBETCTBOBAJIO IIYOOKOH CTe-
NICHW TUNOTepMUH. Bpemst sxcnozunuu OblI0
WHIVBUAYaIbHBIM U COCTABIISIIO 5+3 MUH.

KonTponem cinyxuna kpoBb 20 >KUBOTHBIX,
MOy Ye€HHas TOCIIE TOT0, KaK UX Ha )OHE Mpen-
BapUTENbHOW HapKOTHU3AIMH B WHJMBHIYyalb-
HBIX KJIETKaX IMMOMEIIAJHU B BOAY TEMIIEPaTypoi
30 °C u npu teMmmeparype Boznyxa 22-25 °C.
Bpemst 5KCO3UINHN COOTBETCTBOBAJIO BPEMEHU
OXJIaXKJCHUS JKUBOTHBIX OIBITHOM TPYIIIIBL.

B nanpHelinem Bce >KUBOTHBIE OBLIIN MOJIE-
JICHBI Ha YEThIpe I'PYMIbL. Y )KMBOTHBIX IEp-
BOH TpynmsI (TIepBast KOHTPOIBHAS) 3a00p Kpo-
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B OCYIIECTBIISIIHN CPa3y MOCIIE U3BICUCHUS U3
BOJIBI, ¥ XUBOTHBIX BTOPOH Ipymnmsl (epBas
OIBITHAsI) — Cpa3y 10 AOCTHIKEHHH TIIIy0o-
KOH CTEeNEeHH r'unoTepMuu. B TpeTbeli rpynme
KpOBb 3a0upaiiu yepes 24 4 rocie U3BJIeYeHus
u3 BOJbI (BTOpasi KOHTPOJIbHAS). B ueTBEpTOi
rpynmne 3a0op KpOBH OCYLIECTBISIIM dYepe3
24 4 mocnie NpeKpalieHus oOXJaxIaeHus (BTO-
pas ombITHAs).

3a00p KpOBH y BCEX I'PYII JKUBOTHBIX BbI-
HOJIHSUIA Ha ()OHE HAPKOTH3ALUU MyTEM BHY-
TPHOPIOLIMHHOTO BBEJCHUS PacTBOpPa 30JICTH-
na B no3e 5 Mr/100 r.

VY Bcex >KMBOTHBIX MCCIIENOBAJIN MOKa3a-
TEIH TPOMOOLMTAPHOIO M KOAryJSIHOHHOTO
remMocrasa, a TaKXe aHTHKOAryJIsHTHYIO U
(UOPUHOTUTHYIECKYIO AKTHBHOCTH ILJIA3MBI
KpOBH C TIOMOIIBI0 HabopoB ¢upmbl «Tex-
Honorus-Crangapt» (Poccus). Wuaynupo-
BaHHYIO arperanuio TPOMOOLIMTOB MPOBO-
nunu 1o GV.R. Born (1962) Ha arperomerpe
«buona» (Poccus), B kadecTBe HHAYKTOpa
HCIIONB30BaIM pacTBOp aaeHoznHaupocdara
B koHueHTpauuu 10 mMxr/min. Tpomboamacto-
METPHIO BBINONHSIM Ha mpubdope «Rotem»
(Pentapharm GmbH, I'epmanus) ¢ ucronb3o-
BaHUeM peareHTa «Natemy, B COCTaB KOTOPO-
I'0 BXOAUT KaJIbIIHSI XJIOPHU.

KpoBb muist ucciienoBanus B 00béme 5 mi
MoJTydasiv myTém 3abopa U3 meuy€HOYHOTO CH-
Hyca B IIOJUCTHPOJIOBBINA ILNIIPHI, COXEpXka-
uuit 0,11 M (3,8%) pacTBopa HaTpus uUTpaTa
(cooTHOmeHNE KPOBH U IUTparta 9:1).

Jlo mpoBenieHus SKCIEpUMEHTA Ha TIPOTSHKe-
HUHU HEJISNTbHOM aJJalTalluK K YCIIOBUSIM BUBapUsI
BCE KPBICHI HAXOAMINCh B CTAHJAPTHBIX YCIIOBH-
SIX CoZiepKaHMsl corsiacHo TpedoBanusm «Han-
nexanien maboparopHoi mpakTukm» (GLP — ot
anrn. Good Laboratory Practice). Hcnons3oBa-
HUE KPBIC B 9KCTIEPUMEHTAX OCYLIECTBIISIN B CO-
oTBeTcTBUU ¢ EBporieiickoil KOHBEHLIMEHN 110 OX-
paHe MO3BOHOYHBIX XHBOTHBIX, HCIIOIb3yEMBIX
B akcriepuMenTe u JupextuBamu 86/609/EEC
[8]. O6e300mMBaHNE U yMEPIIBICHUE JKUBOTHBIX
IIPOBOIMIIH B COOTBETCTBUH ¢ «[IpaBunamu npo-
BeJICHUsI paboT C UCIOIb30BAHUEM IKCIIEPUMEH-
TAJBHBIX )KUBOTHBIX).

CpaBHEHHE TOJYYEHHBIX DPE3YJIBTaTOB
OCYIIECTBISUIN IyTEM BBIYUCICHHUS MEAWa-
Hbl (Me) n MeXKBapTHJIBHOTO pa3maxa (25 u
75%). CTaTUCTUYECKW aHAJW3 BBHIMIOJHEH C
HCIIONIb30BaHMEM HETapaMeTPHUECKOTO KpH-
Tepusi MaHHa—YUTHH Ha NEPCOHAIBHOM KOM-
IBIOTEPE C NPUMEHEHHEM IaKeTa IpPUKIIaM-
HBIX CTaTHCTHUYECKUX IporpaMm Statistica 6.0
(StatSoft, CLIIA). Kputudeckuii ypoBeHb 3Ha-
YUMOCTH TIPH MPOBEPKE CTATHCTUUECKHUX T'H-
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Tabnuya 1

Pe3ysbTaThl Hec/1e10BaHUS NMOKAa3aTe el CHCTeMBbl TeMoCTa3a y KPbIC NocJIe JOCTHKEHUS PeKTAJbHOI
Temnepatypsl 20-23 °C cpa3y ¥ o ucTe4eHuH 24 4

Mapaner Kontpons, Onpir, Kontpons, Omnpirt,

paMeTp (n=10) (0=10) (n=10) (n=23) p
Konmnuectso 529,5 572 504 534,5 p,,>0,05
TpombownTos, x10%1 | [505,5+562,0] | [552,5+638,0] | [497,0+558,5] | [519,0+563,5] p, ,>0,05
Arverati. omme 5,6 477 16,4 27 p, , <005
Peratus, OTH.x1. [2,9+13,5] [31,6+72.7] [12,8+29.9] [9,1+25,2] p, ,>0,05
CHUITUKOHOBOE 136 137 240 235 p,,>0,05
BpeMs, ¢ [108,7-163,0] | [109,0+157,5] | [209,0+252,5] | [217,7+252,5] p, ,>0,05
11,2 19 15,3 26,5 p, ,<0,05
AIITB, ¢ [10,5+11,3] [17,3+23,5] [14,9+18,3] [25,6+27,2] p, , <0,05
IIpoTpomOuHOBOE 23,2 27,1 23,9 31 p,, <0,05
Bpems, ¢ [21,9+24,3] [24,7:28] [21,7+25,5] [27,9+33,1] p, , <0,05
3 3 3 3 p, ,<0,05
POMK, mr/100 mn [3,0+3,0] [3,0+4,45] [3,0+3,0] [3,0+3,0] p, ,>0,05
2,1 2.4 2.2 2 p,,>0,05
Pubpunorer, r/1 [2,142,2] [2,142,7] [2,042,5] [1,9+2,1] p, ,>0,05
1,9 17 23 1,9 p,,>0,05
BIOM, r [1,9+2,1] [1,5+1,8] [2,3+2,3] [1,742,2] p, ,>0,05
ATIIL % 18 90.9 110 1019 p, ,>0,05
[118,0+118,0] [79,2+126,3] [103,6+117,0] [94,2+103,3] p, >0,05
OyTrno0yIHHOBBII 447 1248 340 231 p,, <0,05
HOPUHOTH3, MUH [360,0+558,0] | [560+1286,5] | [300,0+415,0] | [230,0+273,0] p, ,>0,05
OT o 206 246 227,5 275 p,, <0,05
’ [161,0-231,0] | [213,.2+264,5] | [221,2+237,5] | [250,0-297,0] p, , <0,05
CFT.c 7 72 72,5 81 p,,>0,05
’ [58,2+85,0] [63,0+117,0] [60,5+81,5] [71,0-93,0] p, ,>0,05
ML, % 15 0 275 34 p, , <005
[11,0+22,0] [0,0+0,0] [17,2+47] [27,0+55,0] p, ,>0,05

ITpumeuanue: JaHHBIC IPEACTABICHEI B Buae Me — MenuaHa BEIOOPKH; [25+75] — MpOLEHTHIN BHIOOPKH; N — YUCIIO

HaOII0ICHUI; P — YPOBEHb CTATUCTUYECKOM 3HAYMMOCTH Pa3IMuUil CPaBHUBAEMBbIX ITOKa3aTeNeit

Cpasy IOCJC U3BJICUCHUS U3 KaMEPBI; 34

N 1 2KpOB]; JKHUBOTHBIX

KPOBBb KMBOTHBIX uepe3 24 u nocne uspineueHus u3 kamepol; AIITB — akru-

BHPOBAaHHOE MapLuajIbHoe TpombonnacTuHoBoe Bpemsi; POMK — pacTBopuMbie (pUOPUH-MOHOMEPHBIE KOMILIEKCHI;
BIIOM, r — BpeMs MONMMEPH3aLNUU PACTBOPUMBIX GHOpUH-MOHOMEpHBIX KoMIutekcoB; AT III — anturpom6Oun I1I;
CT — Bpems koarymsiinun; CFT — Bpems oOpa3oBanus cryctka; ML — MakCHMMalIbHBIN JIM3HUC.

[0Te3 B JAHHOM HCCIIEAOBAHWM IIPUHUMAIN
paBubM 0,05.

HOHy‘IeHHbIe JaHHBIC MPEACTABJICHbBI B
Tabm. 1.

CpaBHHTEIBHBII aHAIN3 Pe3yIbTaTOB MO-
Kaszal, 4TO cpa3y IO OKOHYAaHWW OJHOKpat-
HOTO XOJIOJIOBOT'O BO3JEHCTBUS MPOUCXOINIIO
3HAYUMOC TIIOBBIIICHUC aneFaHHOHHOﬁ aK-
THBHOCTH TpoMOonuToB B 8,5 paza (p <0,05).
UYepe3 CyTKH IOCJ€ ONBITHOI'O BO3JEHCTBUS
arperalfioHHasl akTUBHOCTb TPOMOOIIMTOB
MIPUXOZNJIa B HOPMY M HE OTIHMYAJIach OT 3Ha-
YEHUW B KOHTPOJIBHOH IrpyIIIIE.

AHaJIOTUYHBIE U3MEHEHHS 3apEerUCTPHUPO-
BaHbl U NPU OLCHKE KOHICHTPpAIlMU PACTBO-
pPUMBIX (PUOPHH-MOHOMEPHBIX KOMIIJIEKCOB.
Tak, cpa3y mociie W3BJICUCHHS KUBOTHBIX M3
XOJIOJTHO BOABI B KPOBH MOSIBIISITUCH MAPKEPHI

TpoMbuHeMuH. [lo nCTeUeHHHN Xe CYyTOK JIaH-
HBIH TI0Ka3aTeNb YK€ He OTJINYAJICS OT MOKa-
3aTesiel KOHTPOJIBHOM TPyIIIIBL.

AHanu3 aKkTUBHOCTH (PUOPHHOINTHYECKON
CHCTEMBI TaK)XKe JIEMOHCTPUPOBAJ CTaOMIIN3a-
[IUIO 3TOrO MapameTpa Mo HCTEYCHUH CYTOK.
Tak, cpa3y mocyie W3BJICUYEHHs DKCIEPHMEH-
TaJbHBIX )KUBOTHBIX U3 KaMepbl HAOII0JaI0Ch
YrHETEHHE aKTHUBHOCTH (pUOPUHOIHUTHYECKOM
CHCTEMBI KaK MO JIaHHBIM TeCcTa CIIOHTaHHO-
ro nu3uca 3yrinodynuHoB (B 3 pasa, p <0,05),
TaK ¥ NpH aHaju3e nokasarens ML tpombGo-
3IIACTOIPaMMBI, XapaKTEPU3YIOMIEro IIPOLEHT
Ju3uca cryctka. Yepes CyTKH Hocie Impekpa-
IICHUSl OKCIEPHUMEHTAIBHOIO BO3JCHCTBUS
(muOpuHOMUTHYECKAs AaKTUBHOCTH BO3Bpalla-
J1ach K HOpPMaJIBHOMY yPOBHIO.

[Tpu oLeHKe aKTUBHOCTH BHELIHETO U BHY-
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TPEHHEro IyTEeW CBEPTHIBAHMS KPOBH Cpa-
3y TocCie TMpeKpamieHus OXJaXICHHS OblIo
YCTAaHOBJICHO YBEIWYEHHE IOKa3aTessl Ipo-
TpomMOuHOBOro BpeMenn Ha 16% (p <0,05) n
AKTUBUPOBAaHHOTO MapIHaJEHOTO TPOMOO-
IJIaCTHHOBOTO BpeMeHu B 1,6 pasza (p <0,05).
[lo ucteuenun cyToKk rUNOKOArymsLUsl, Peru-
CTpUpyeMas IO IOKa3aTelsM aKTHBHPOBAH-
HOTO MapIHaIbHOTO TPOMOOIIACTHHOBOTO U
IIPOTPOMOMHOBOTO BPEMEHH cpa3y IO JOCTH-
JKEHUU PpEKTaJbHOW TeMIEpaTypbl HCKOMOMH
BEIIMYUHBI, COXPAHSIIACH.

Takum o00pa3oM, MO HCTEYCHUU CYTOK
Mociie  NMpEeKpalleHnus XOJIOAOBOTO  BO3JEH-
CTBHSI OOJBIIMHCTBO ITOKA3aTeNed CHCTEMBI
reMocTasa, OTKJIOHUBIIHUXCS OT HOPMAaJIbHOTO
YPOBHS Cpa3y I10 3aBEpIICHUN JKCIIEPUMEHTA,
HOopManu3oBasiock. OtcraBieHHBIH 3 deKT
TUMIOTEPMUH TIPU TaHHOM PEKHUMeE XOJIOHO0BO-
r0 BO3ACHCTBUS MPOSBISIICS Wb FUIOKOA-
TyJISIMOHHBIMY CABUTAMU Ha Ha4aJIbHBIX JTa-
nax CBEPTHIBAHMUSL.

OxuaxkJeHNe BOAO! XapaKTepU3yeTcs KOH-
TaKTOM BCEH MOBEPXHOCTH TeJla dKUBOTHOTO C
OXJIAXJAIOLIEN CPEOi, YTO CONMPOBOXKAAETCS
OTHOMOMEHTHBIM CIIa3MOM TepupepuIecKux
COCY/IOB U PaBHOMEPHBIM CHHKEHHEM KpO-
BOTOKa B NMOBEPXHOCTHBIX TKaHAX [2, 9-11].
Cronp MoIHOE BO3AEHCTBUE CTpeccopa Co-
MIPOBOXAAETCSI BEIOPOCOM B KPOBOTOK aJpeHa-
JINHA U, COOTBETCTBEHHO, aKTUBAIMEH ITpoLec-
coB cBépreiBaHus [12—14]. TIpu manbHeiimem
JEWCTBUHM THIIOTEPMHUYECKOro (hakTopa mpo-
HCXOAMNT CHIDKCHHE aKTUBHOCTH (PEPMEHTOB,
YTO COIPOBOXKJACTCS Pa3BUTHEM BTOPHYHOM
TUMOKOAT YIS HH.

B namewm uccnenoBaHUM TOCTHXKEHUE TITy-
OOKO CTENeH! IUIIOTEPMHUH COMPOBOXKAAIOCH
runeparperanued u TpoMmonHemuer Ha Qone
TUIOKOATYJISALMU. B To e BpeMs JIOKaJIbHBIX
TpaBM, KOTOPBIM COIyTCTBYET HapyIllIECHUE
MOPQOIOTHYECKOH CTPYKTYphl TKaHH, MpH
sToM He HabOmomaetcs. Ilocrme wu3BNEdeHUA
JKUBOTHBIX W3 BOABI MPOUCXOAUIO BOCCTa-
HOBJIEHHUE MUKPOLUPKYJISALHUH, OTHAKO B CUITY
OTCYTCTBHS JIOKAJIBHBIX MOBPEXKIACHUH aKTH-
BaTOPBI CBEPTHIBAHUSI PACHPENEISINCH PABHO-
MEPHO IO BCEMY KPOBOTOKY, UTO HE BBI3BIBAJIO
aKTUBAIUU CBEPTHIBAHUS.

Tak>ke yepe3 cyTKH HaMH OBLIO MOKa3aHO
Bo3BpalieHne (HUOPUHOMUTHYECKONH aKTHB-
HOCTH IIa3Mbl KPOBU K HUCXOZHOMY YPOBHIO,
YTO TOXE OTPa)KaeT pa3BUTHE KOMIIEHCATOP-
HBIX U3MEHEHHUI B cucteMe remocrasa. Kpome
TOr0, MO>KHO MPEATNONIOKUTH, YTO HEMPOIOI-
KUTEIBHOE IeHCTBUE TUIIOTEPMUHU HE yCIeBa-
JIO TIPUBECTH K Pa3BUTHIO (PyHKIMOHAIBHBIX
992

HW3MEHEeHUH B paboTe BHYTPEHHUX OPraHOB
(ToTMOpraHHON HEAOCTATOYHOCTH) M CIOCO0-
CTBOBAJI0 BOCCTAHOBJICHHIO T€MOCTa3HOJIOTH-
YECKHUX MMapaMeTPOB Uepe3 CYTKH.
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Hean. [Toxy4nTs KIOH IMaTHHUO-PE3UCTEHTHBIX KIETOK rACTPOMHTECTUHAIBHEIX CTpOMaibHEIX omyxoneit (THCO) u
OIICHUTh €r0 UyBCTBUTEIBHOCTh K XUMHONpPENapaTaM pa3In4HbIX FPYIIIL.

MeTtoapsl. J]1s nomydyeHnss IMaTHHUO-PE3HCTEHTHOr0 KiIoHa omyxonesble kietTku tuauu I ICO T1 kynsTuBHpoBanu B
MPUCYTCTBHUHU TTOCTETICHHO YBEIMYMBAOIINXCS 103 UMaTHHUOA B TeueHue 18 mec. Kaxiple 3 Mec MpoBOIUIN CPAaBHUTEIb-
HYIO OLIeHKY 4yBCTBHTeNbHOCTH KIeTok [ ICO T1 x mMaTHHUOY ¢ MOMOIIBIO KoTopuMeTprdeckoro MTS-tecra. YposeHs
9KCIIPECCHHU OENKOB, CIyKaIllUX MapKEPaMH aronTo3a, OLCHUBAIN METOIOM HMMYHOOIOTTHHTA C HCTIOJIb30BAHUEM COOT-
BETCTBYIOIIUX MOHOKJIOHANBHBIX aHTHTeN. [Tocne momydenns kinoHa kiaetok [ICO T1 ¢ npu3HakaMu pe3UCTEHTHOCTHU K
TapreTHOMY MpernapaTy MMaTUHUOY OLCHHUBAJIN €TI0 YyBCTBUTEIBHOCTh K XHMHUOIPENapaTaM Pa3InuHbIX Py (IOKCO-
PYOHIINHY, STOIO3UY, BHHOIACTHHY, TAKIUTaKCeIy, MUCIIIATHHY). UyBCTBUTENFHOCTh HMaTHHUO-PE3HCTEHTHBIX KJICTOK
I'MCO T1 k xuMHOMpenapaTam, a TAKKe YPOBEHb SKCIIPECCHH OEIIKOB, CITYKAIINX MapKEpaMH arornTo3a, OLEHUBAIH C 110-
MoIIbI0 KonopuMeTpudeckoro MTS-Tecta 1 METOOM HUMMYHOOJIOTTHHTA.

Pesyabratbl. Yepes 18 mec kyasruupoBanus kietok ['MICO T1 B mpucyTCTBHU MOCTENEHHO BO3PACTArOLIMX KOH-
[EeHTpaluii UMaTuHHOA B KJIETKaX ObLIM OOHApY>KeHBI MPH3HAKH PE3UCTEHTHOCTH K JaHHOMY Ipemnapaty. IlomydeHHBII
cyOkJ10H omyxoneBbix kiieTok ['YICO T1-IM-108R 6buT 4yBCTBHTEIEH KO BCEM HCIIONIB30BAHHBIM XUMHONpenaparam. Hau-
OonbInii nUTOCTaTHYECKUi A(QPEKT B OTHOMICHNH UMATHHHO-pe3ucTeHTHBIX KieTok [ ICO T1-IM-108R 6511 06HapY keH
y AOoKcOpyOHLIMHA, BAHOIACTHHA U 3TONO3H 1A,

BeiBoa. Imatuan6-pesucrentasle kiaetku [ VICO T1 061anatoT 9yBCTBUTEIBHOCTEIO K XUMHOIIPEIIapaTaM pa3IndHbIX
rpynm; nonyueHHsli cyOkioH kiaetok TCO T1-IM-108R MoskeT ObITh UCTIOIB30BaH MPH MPOBEICHUU CKPUHUHTa Hanbosee
a¢dexruBHbIxX B oTHOmIeHNH [ ICO XuMuomnpenapaTos 1 BHOBb CHHTE3HPOBAaHHBIX COCTMHEHHUIL.

KiioueBsbie cj10Ba: racCTpOMHTECTHHANIBHBIE CTPOMAJIBHBIE OIYXOJH, PE3UCTEHTHOCTh, KIOHUPOBAHHE OITyXOJEBBIX
KJIETOK, XHMHOIPEapaThl, IMAaTHHUO.

ESTABLISHMENT OF IMATINIB-RESISTANT GASTROINTESTINAL STROMAL TUMOR CELL
SUBLINE AND INVESTIGATION OF ITS SENSITIVITY TO THE CHEMOMOTHERAPEUTIC AGENTS

P.D. Dunaev, S.V. Boichuk, A.R. Galembikova, R.R. Khusnutdinov

Kazan State Medical University, Kazan, Russia

Aim. To establish the subline of imatinib-resistant gastrointestinal stromal tumor (GISTs) cells and to evaluate its
sensitivity to various types of chemotherapeutic agents.

Methods. To establish imatinib-resistant subline, tumor cells of GIST T-1 line were cultured with gradually increasing
doses of imatinib for 18 months. Sensitivity of GIST T-1 cells to imatinib was comparably evaluated every 3 months by
using MTS-based colorimetric assay. Level of expression of proteins serving as apoptotic markers, was examined by Western
blotting with appropriate monoclonal antibodies. After establishment of GIST T-1 cell line with the signs of resistance to target
medication imatinib, its sensitivity to various groups of chemotherapy (doxorubicin, etoposide, vinblastine, paclitaxel and cys-
platinum) was evaluated. Sensitivity of imatinib-resistant GIST T-1 cells to chemotherapy as well as the level of expression of
proteins serving as apoptotic markers, was evaluated by using MTS-based colorimetric assay and Western blotting.

Results. After 18 month of culturing GIST T1 cells in the presence of gradually increasing doses of imatinib, the
sings of resistance to this drug were observed. The obtained subline of GIST T1 IM-108R cells was sensitive to all used
chemotherapeutic agents. Doxorubicin, vinblastine and etoposide were found to be the most potent cytostatic agents against
imatinib-resistant GIST T1 IM-108R cells.

Conclusion. Imatinib-resistant GIST T1 subline cells are sensitive to various types of chemotherapeutic agents; the
established GIST T1 IM-108R cell subline might be further used for screening for the most effective chemotherapeutic agents
and novel synthesized compounds.

Keywords: gastrointestinal stromal tumors, resistance, tumor cell cloning, chemotherapeutic agents, imatinib.

Anpec nis nepenucku: boichuksergei@mail.ru
993



