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1Y»aopodcbkuli HayioHa/lbHUU yHiBepcumem

Ha nigcrasi aHanisy BeNnKoro obecary faHnx nireparypu, NpUcBAYEHNX MOAENIOBAHHIO TPOMOOTUYHNX CTaHIB B eKcrepu-
MeHTax Ha 1abopaTopHUX TBapuHaX, 3p06/IeHO BUCHOBOK, LLIO B JaHW Yac € onvc 6e371idi Mogeneil BEHO3HOro TPOM603y.
OpHak HannpocTiWyM, BiATBOPEHVM | HAIMEHLL TpaBMaTuyHuUM € Metog S. Wessler i cnisaBT. (1959): noeaHaHHSA BEHO3HOTO
3acToH0 i rinepkoarynsyji 3a paxyHoK BBE,eHHA akTMBOBAHOIO hakTtopa 3ropTaHHs.

KntouoBi cnoBa: BeHO3HUIA TpOM603, eKCnepnMeHTasibHa Moaesb.

MMEKOLLWMNECA SKCNEPUMEHTA/IbHbIE MOAE/TN
BEHO3HOIO TPOMBO3A (OB30P JINTEPATYPbI)

B. B. Boiiko, B. A. Mpacon, 4. B. Okneii,
W. A. Tapa6aH, N. A. Bongmxkap*

Y «MiIHecmumym obuweli u Heom/ioxHol xupypauu umeHu B. T. 3aliyesa HAMH YkpauHbi»
1Y)eaopodckull HayuoHaslbHbIl yHUBEPCUMEM

Ha ocHoBaHuM aHanm3a 6osbLIOT0 0GbeMa aHHbIX IUTePaTypbl, NOCBSILLEHHbIX MOAE/MPOBAHMI0 TPOMGOTUYECKUX CO-
CTOSIHUIA B 3KCNEPUMEHTAX Ha /1abopaTOPHbIX XUBOTHLIX, CAENAH BbIBOJ, YTO B HACTOsILLEE BPEMS OMUCAHO MHOXECTBO
Mogerneli BEHO3HOro Tpom603a. OAHAKO caMbiM MPOCTLIM, BOCMPOM3BOAUMbBIM 1 HAVMEHEE TpaBMaTUYHbIM SIB/ISIETCA
meTog S. Wessler 1 coasr. (1959): coueTaHne BEHO3HOTO 3aCTOsl U TMMNepKoarysisiLym 3a CUeT BBEAEHUSI aKTUBMPOBAHHOO
thakTopa cBepTbIBaHWSI.

KntoueBble c/ioBa: BEHO3HbIN TpOM603, JKCNnepumMeHTasibHada Moesb.

EXISTING EXPERIMENTAL MODELS OF VENOUS THROMBOSIS (REVIEW)

V. V. Boiko, V. O. Prasol, D. V. Oklei,
I. A. Taraban, P. O. Boldizhar!

SI «Institute of General and Emergency Surgery named V. T. Zaytsev NAMS of Ukraine»
1Uzhgorod National University

Based on the analysis of a large volume of the literature data concerning simulation of thrombotic conditions in laboratory
animals under experimental conditions, the authors discuss various models of venous thrombosis. The method proposed
by S. Wessler et al. (1959) is considered to be the simplest, most readily reproducible, and least invasive one. It consists of
a combination of venous hyperemia and hypercoagulation induced by the administration of an activated coagulation factor.
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Bceryn. HeoOxiHicTh MOze/toBaHHS BEHO3HOTO
TpoMOO3y B eKCIiepUMeHTi HaiuacTillle ToB’si3aHa 3
BUBUEHHSIM aHTUTPOMOOTMYHOI aKTMBHOCTI Pi3HUX
NiKapChKUX PeUYOBUH i e)eKTUBHOCTI Pi3HUX Xipypriu-
HUX MaHinyssgii. s qux isieit 70 C/1iAHUKY B OCHO-
BHOMY BUKODHCTOBYIOTb MeTo[ S. Wessler i criiBaBr.
[40] (moegHaHHS 3acTolO i rinepkoarynsLii) B pi3HUX
rioro Mofudikaniax. Y kmacuuHiii mogeri S. Wessler
i cnieaem. [40] Ha KponMKax CTaHy TinepkoaryssLil
JOCATaroTh 3a PaxyHOK BBe/IeHHsI IeTepOJIOrMUYHOI
CUPOBAaTKM (HarpyKiaJ, CUPOBaTKU KPOBI JIOAWHN)
abo aKTMBOBAHOTO ()aKTOpa 3rOpTaHHS, MiC/s YOTro
CTBOPIOETHCS BEHO3HUI CTa3.

OcHoBHa yacTuHa. [Ti3Hinie Oya rMokasaHa MOX-
JIMBICTh BMKOPHUCTAHHS L[bOTO0 MeTOAYy Ha iHIIUX
TBapuHax (cobakax i u[ypax) i 3 iHIIMMU areHTa-
MU, 1[0 aKTUBYIOTb TPOMOOyTBOpeHHs. 30KpeMma,
J. M. Herbert i cnisaem. [20] BUK/IVMKand BeHO3HUM
TPOMOO3 IepeB’sI3K0I0 HUKHBOI TTOPOYKHUCTOT BEHU
y L1ypiB 3 IonepeHiMy BHYTPIllIHBOBEeHHUM BBe/jeH-
HSIM TKaHUHHOTO TpomborutactuHy. L. Kaptanoglu
i cnieaem. [33] popmyBanmu TpoMO B eKCIIEpUMEHTI
Ha IIfypax B 00/1aCTi uepeBHOT HU>KHBOI TTIOPOKHUCTOT
BEHH TaKOX 3a ZIONIOMOT0r0 MeTofy S. Wessler.

M. M. JIpo30d i cnigaem. [2, 3] uepe3 neBHi IPOMIXKKH
TiC/IsT BBeAEHHS AOC/IiPKYBaHOI aHTUTPOMOOTHUHOT
PeYOBHHY aKTUBYBa/IM CUCTEMY 3rOpTaHHs CUpOBar-
KO10 JirofuHU. [1oTiM nepeB’sisyBasii CAaHTUMETPOBY
JJITHKY BeHH, Ky He BUKODMUCTa/IW /ISl BBeJ|€HHS
PEeYOBHH.

[nst cTBOpeHHsT BEHO3HOTO TPOMOO03y TakoX 3a-
CTOCOBYIOTh Ti/IbKU TIEpeB’ 13Ky BEHO3HOTO CTOBOYypa
abo yCTaHOBKY Ha HbOTO 3aTHCKY [7-9, 15, 16, 18, 19,
22, 28, 36, 37].

J. Zhou i cnigagm. [21] gyst oTpuMaHHsI TPOMOO3y
HIDKHBOI TTOPOYKHUCTOT BEHU y IIyPiB 37ilCHIOBAIN
il nepeB’s13Ky Ha nepiog Biz 15 fo 60 xB. JleryBaHHs
MPU3BOAUIIO 10 IUBK/KOI AUIaTaLlil HUXKHBOI TTOPOXK-
HUCTOI BeHH, i yepe3 60 xB. TpoMOU Oynu BUsIBIEHi
y BCix 11ypiB. HeBesviki TpomMOu Oysv BUsIB/eHi y Oisb-
LIOCTI TBapUH BXXe uepe3 15 XB. MiC/s NepeB’sI3KU.
Tpombu 6ynu Oarati ¢ibpriHOM 3 arperoBaHUMU
TPOMOOLIUTaMH, 3 JTeHKOLUTaMU ¥ epUTPOLUTAMH.
BinbiicTh TpOMOiB BUHHKAJIO Ha MiCIi TIOIITKO/PKEHHST
eHzioTesit0. IMMyHoOricTOXiMiyHMI aHasi3 mokKa3as
eKCTpecito TKAaHWHHOTO (akTopa eH/0TeTiaJbHUMU
KMiTHHAMU i JIeMKOLIUTaMHU.

B niteparypi [30, 34] € pekomeHzarii 1040 yacT-
KOBOI IepeB’sI3KA MarictpajibHOl BeHU. P. Pottier i
cnieasgm. [10] po3po6uu mepiiry Mozie/b Ha TBapHUHAX,
B sIKili BeHO3HMH 3acTili Moxke OyTH BifKamibpoBa-
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HUM LUIAXOM 3MiHM CTYTIeHSI CTeHO3y HW)KHBOI IO0-
POXXHUCTOI BeHU. Y MOJie/li MPUCYTHIN momnepeaHii
TPOMOOTHUYHUIA CTaH y LyPiB, CTBOPEHHH 3a paXyHOK
YaCTKOBOI NepeB’ s13KM HWKHbBOI TTIOPO’KHUCTOI BEHMU.

L. C. IsaHog i cnieaem. [1] B CBOIX [OC/TiPKEHHSIX
3aCTOCOBYBa/iM MeTo/, onucaHuil 1. Reyers i crmi-
BaBT. [31]. s uporo TBapuH BBOAW/IM B HapKO3
(BHYTpilIHBOUEpEBHO ypeTaH, 1 I/KT), pO3KpUBaIu
yepeBHY TMOPOKHUHY, BUJI/IS/IM TOPOKHUCTY BEHY i
riepeB’si3yBany ii 0aBOBHSHOIO HUTKOIO AMCTabHIlIIe
JIIBOI HUPKOBOI BeHH, ITiCJIs1 YOT0 YepeBHY [TOPOXKHUHY
T10111apoBo yiuusanu. Yepes 2 rog. npoBoWIIv arapo-
TOMI0, JiJITHKY BEHU JOBXXUHOK 7 MM pe3eLiitoBasIu.
Tpom6 BUAiSAIM 3 IPOCBITY CyAWHU, HAJ/TUILIOK KPOBi
BUasiid QinbTpyBanbHUM marnepoM. OLiHIOBain
Macy BOJIOTOro TpoMOy.

J. Millet i cnieaem. [27] oeaHyBa/M CONTBOBI IPOMU-
BaHHS 3 HACTYITHUM BeHO3HUM cTa3oM. byiio rokasaHo,
1[0 MMPOMMBKA IHAYKYE IUCKDPETHI eHAOTeianbHi 1o-
KO/pKeHHsl. [Ipy LIboMy MakcuManbHOI Mack TpoMO
pocsiras yepe3 15 xB. BrmBy. A B 1996 p. J. Millet i crii-
BaBT. [14] BUKOPUCTOBYBA/I TOMOJIOTiUHY CUPOBATKY
SIK TPOMOOTeHHUH areHT B eKCIepUMeHTax Ha Iiypax.

K. Ungersbdck i cnieaem. [35] MoperoBamu Tpom-
003 BepXHBOTO CariTabHOTO CHHYCA Y LYPiB ILITXOM
TOBINIBHOI iH’€KIIi1 CycreH3ii KaosiH-KedatiH Imic/s
rnepeAHbOl 1 3aJHBOI TepeB’sI3KM CariTajbHOro CU-
Hyca. MicrieBuii MO3KOBUI KPOBOTIK BUMipIOBa/I 3a
JOTIOMOTOF0 JIa3epHOi JOMTIepPiBCbKOT yioyMeTpuH.
[JocnipkeHHs MoKa3asy, 1[0 BeHO3HUI CUHYC-TPOM-
003 pO3BMBAETLCS TIOCTYTIOBO, TIPH LIbOMY OCHOBHi
I1apeHXiMaTo3Hi YIIKOZPKEeHHsI T0JIOBHOI'O MO3KY I1pO-
SIBJITFOTBCS TUTBKY TOZ, KOJTU TPOMO MOIIMPIOETHCS [0
KOPTHKa/lbHUX BEH.

Byna po3pobneHa mozens 060pOTHOTO TPOMOO3y
BEPXHBLOTO CariTajJbHOTO CHHYycCa y miypiB. Tpom603
BUKJIMKA/IU MiCLIEBUM 3aCTOCYBaHHSIM XJIOPUZY 3a/1i3a.
Oxro3ist Oy/a miITBep/yKeHa MarHiTHO-pe30HaHCHO)
anriorpadieto. 3a BiiCyTHOCTI /IiKyBaHHST pO3BHBABCS
micy3Hul Habpsik MO3Ky Oe3 iH(apKTiB i KpoBoTeu
[23]. TIopibHy MeTOAMKY AJisi OTPUMaHHS TPOMOO3y
BEpPXHbOT'O CariTajJibHOrO CUHYyca y Muilel (i3 3acto-
cyeanHsiM FeCl3 i doTtoakTuBaiiii duiroopeciieina)
BUKOPHCTOBYBaJ/IM B CBOIX ekcriepumeHnTtax M. Nagai
i cnisasm. [32].

TakoX /i MOJIeMIOBaHHS CYAUHHUX TPOMOO3iB
3aCTOCOBYIOTh Di3HiI TpaBMaTW4HI Mogesi. 30KpeMa,
P. Gorman i cnieasm. [12] mogentoBamu TpomMb03u
LIKIPHUX Cy[AUH Y LyPiB LUIIXOM CTBOPEHHS OIIiKO-
BOTO «rpebeHsi» 3 ypakKeHHSIM Ha BCIO TOBLIWHY Ha
CTIMHI 3a JOTIOMOTOI0 JIATYHHOTO OpyCKa.
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OctaHHiM yacoMm Jyist iHAYKIii BEHO3HOTO TpOMOO-
3y B €KCTIepUMEHTI 4acTO 3aCTOCOBYETHCS Ja3epHUI
BIUIMB. Y IpoLleci BUKOPUCTAHHS TeIJIOBOIO Jla3epa
MeTaJleBUll HAaKOHEUHHUK J1a3epHOro Karerepa («ra-
psAUMil HAaKOHEUHUWK») BBOJAMIM TPAHC IOTYJISIPHO
B JIUCTalbHUN BifZi/T HWXKHBOI MTOPOKHUCTOI BEHH.
[Mo1ikompKeHHs 3/iiCHIOBA/IH JIa3epHUMHU iMITY/IbCaMU
pi3Hoi iHTeHCcHBHOCTI (4-7 BT). OfHak Ha mifcTaBi
pe3ynbTatiB poboTH OyB 3p06/IeHUI BUCHOBOK TPO
Te, L0 Aiara3oH MOTY>KHOCTI TEPMIUHOIO JIa3ePHOT0
BIUIUBY, SIKUI BUK/TMKa€e TPOMO03 abo K TerioBy rep-
(hopatiito cyayHM, 3aHa/ITO BY3bKHH, 11100 3a0€3meunTH
6e3reune KiHiuHe 3aCTOCYBaHHS 1IbOT0 MeTozy [26].

Inst orpuMaHHsT TPOMO03y B IPiOHUX OPHIKOBHX
cypmHax (15-25 MKM), B TOMy UMCJTi BeHy/1aX, 3 METOIO
BUBUEHHS] aHTUTPOMOOTHYHMX TIperapariB i peakuil
TPOMOOLIUTIB, BUKOPUCTOBYBaId aproOHOBHUM Jla3ep.
JlazepHuil IpOMiHb iHAYKYBaB TpPaBMY CyJWHHOI
CTiHKH, TIOB’s13aHY 3 MOLIKOPKEHHSIM eH/I0Te TialbHUX
knitTuH. Tpom6 dopMyBaBCsS TIPOTSTOM [eKi/bKOX
CeKyH/l MicJs ja3epHOl TpaBMHM i IIBUKO 3pOCTaB.
Arperaty Moriu OyTH BUMHTI TTOTOKOM KpOBI, asie
TpoMO (hopMyBaBCsI 3HOBY TIPOTSITOM XBUIMHU. Byso
3p0o0/1eHO BUCHOBOK TIPO 0COOJ/IUBY POJTb TPOMOOLIU-
TiB B BeHO3HOMY TpoM003i, iHZYKOBaHOMY Jla3ePHUM
npoMeHeM [5]. /Tana Mozenb Oysia 3acTocoBaHa ZJist
OLiHKM aHTMKOAry/lssHTHOTO e(eKTy aleTHUICasIiiu-
JIOBOI KUCJIOTU B HaIMa/IuX fo3ax [4, 6, 11].

F. Doutremepuich i cnigaem. [17] BuBuaiu BIUIMB
6a3oBoro piBHs (hibpUHOTeHy B T/1a3Mi KPOBi Ha PU3UK
TPOMO0eMOOTUHUX YCK/IaJIHEHb B TIaTOTeHe3i Mic/is-
orepariifHoro abo MoCTTpaBMAaTHUYHOTO TPOMOO3y.
MeToro eKcriepyMeHTy Oy/ia OIfiHKa HaC/TIiIKiB BIT/IM-
By pi3HMX 7103 (hiOpHHOreHy Ha YyTBOpPEHHsI TPOMOiB
y mypiB. s ¢popMyBaHHsST TPOMOY MOLIKOAKYBaIA
eHJI0TesTia/IbHI KIITUHY Jla3epoM i BBogwIu ¢ibpu-
HOTeH Yepe3 BeHH TieHica B pizHux po3ax (50, 100 i
200 mr/kr). Pe3ynbrar otiiHtoBau yepe3 120 XB micsis
in’extiii. TToka3aHo, 110 BIUTUB (ibprHOreHy 30i/bIinye

JliTeparypa.

1. AaTUTpOMOOTEHHAast aKTHBHOCTB JIMTIOBEPHHA Ha MOZIe/T!
BeHO3HOro Tpombo3a y kpeic / U. C. UBaHoB, A. B. Cu-
nmexMeHoBa, B. . CmonbsikoBa [u zip.] / ©apMakosiorust.
—2010. — Ne 11. — C. 590-596.

2. AHTUTpOMOGOTHUECKAsT aKTUBHOCTh OTEUeCTBEHHOTO
Tiperapara «aHTUTpomMOuH I1I» Ha Mofe M UHAYILUPOBaH-
HOro BeHo3HOro Tpombo3a / H. H. [Ipo3a, B. A. Makapos,
H. T. Mudraxosa [u ip.] // BroneTeHb SKCIiepriMeHTaIbHOM
6uosioruu U MeauLuHbL. — 2006, — T. 142, Ne 7. — P. 75-77.

Ki/bKicTh eM0Oomnil i TpuBamicTs embosizarii. Takum
UYMHOM, ICHY€ MO3UTUBHA KOPeJIsLlist MK IiJBULLeH-
HSIM KOHLeHTparlii ¢pibpuHOreHy B Tuia3mi KpoBi i
BHCOKUM PHU3HUKOM TPOMOOEeMOO/TIUHUX yCK/IaJHEHb.

Y. Saito i cnigasm. [13] BUKOpUCTOBYBaM eKCIiepu-
MeHTaslbHy MO/ieJTb BeHO3HOI OKJ/TF03ii 1py (hoToArHa-
MiuHOMY Tpom003i y uypiB. ITic/is aHecTesii mypu
OTpUMYyBa/1 BHyTpiliHbouepeBHO 0,2 Myt 10 % Hatpito
dmoopectieida 3a 15 xB. 0 na3epHOi 00poOku. Brims
3[liiCHIOBA/IN CUHBO-3€JIeHHM aprOHOBHM Jla3epoM
NpoTAroM 1 € Ipu HaCTyMHUX napaMmerpax: 50 MKM i
50-100 MBT. BubpaHi ii/ITHKM BeH Mopyu i3 30pOBUM
HepBoM Oyniu poToKoary/iboBaHi uepes jiiH3y B 78 fi-
ontpiii. Yepe3 10-30 xB. micsisi 06pOOKM B ceKTOpax
CITKIBKH, TOB’43aHUX 3 OKJ/IFO3i€l0 BE€H, PO3BUHYBCS
Habpsik. TIpotsirom 12 ro. HaOpsiK repeioB B Oy-
JIbO3He BiJjllIapyBaHHs CITKIBKM 3 KDOBOBU/IMBAMM.
Habpsik citkiBku TpuBaB 3—10 aib.

Takox A5t popmyBaHHS TPOMOO3y TIPOBOJUIH
(hoToKOaryssiLito aproHOBUM Jla3epOM OCHOBHHUX BeH
CITKIBKH, TIPUJIETNIMX 10 30POBOTO HEPBY, 3 MOIepe-
JOHIM BBeIeHHSIM OeHranabCbKOro poykeBoro (40 mr/
KT') B XBOCTOBY BeHY [24]. [Inist iHAyKLii MiKpOBEHO3-
HOro TPoM0O03y CiTKiBKM LypiB (poToguHaMiuHui
TpoM003) BUKOPUCTOBYBaM (oTOCEHCHOimi3arop,
ofHOYacHo 3 1uM Oysa 3pobreHa QuyopeciieHTHa
anriorpadis [29].

BucHoBku. B focTynHiil niTepaTypi MiCTUThCS
oruc Ge3sivi eKCriepuMeHTalbHUX Mojiesieli BeHO3-
Horo Tpom6o03y. OgHaK HaWMPOCTIlINM, BifTBOpe-
HUM i HaliMeHII TPaBMaTUUHUM € MeTog, S. Wessler
i cnieaem. (1959): moefHaHHA BEHO3HOTO 3aCTOIO
(Harpuksiag, neryBaHHsI BeHM) i rinepkoaryssiii, 3a
PaxyHOK BBe/leHHsT aKTUBOBAHOTO ()aKTOpa 3ropTaHHsI
(Harpuknaz, TpoMOiHy). Y TO# >Ke yac, TPUBAIOTh
CripoOy CTBOPEHHSI HOBMX, HAWOi/IbII ONTHUMa/TbHUX
eKCIepUMeHTaTbHUX MO/esield BeHO3HOTO TpomMbo3y
U151 BUBUEHHS] aHTUTPOMOOTUYHOT aKTUBHOCTI Pi3HUX
thapmakosnoriunux npenaparis [25, 38, 39].

3. AHTUTPOMOOTHYECKAsl aKTUBHOCTh TapaaMUHOOEH30H-
How kucsotel / H. H. [Ipo3a, B. A. Makapos, H. T. Mud-
TaxoBa [u fp.] // DKcriepuMeHTanbHasi U KIWHUUECKast
tapmakonorusi. — 2000. — T. 63, Ne 3. — P. 40-44.

4. Aguejouf O. Effects of external electrical stimulation on
laser-beam-induced experimental thrombosis / O. Aguejouf,
F. Doutremepuich, C. Doutremepuich // Pathophysiol.
Haemost. Thromb. — 2006. — Vol. 35, No 5. — P. 364—-369.
5. Antithrombotic effects of aspirin and LMWH in a laser-
induced model of arterials and venous thrombosis / P. Imbault,
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F. Doutremepuich, O. Aguejouf, C. Doutremepuich //
Thromb. Res. — 1996. — Vol. 82, No 6. — P. 469-478.

6. Azougagh O. F. Experimental models of venous thrombosis
/ O. F. Azougagh, F. Doutremepuich, C. Doutremepuich //
Ann. Cardiol. Angeiol. (Paris). — 1995. — Vol. 44, No 6. —
P. 288-298.

7. Comparative study on the effects of a low molecular
weight heparin (CY 216) and standard heparin in low dosage
on experimental venous thrombosis / C. Doutremepuich,
F. Bousquet, G. L. Gestreau [et al.] // Haemostasis. — 1987.
—Vol. 17, No 4. — P. 201-205.

8. Deep vein thrombosis resolution is not accelerated with
increased neovascularization / M. R. Varma, D. M. Moaveni,
N. A. Dewyer [et al.] // J. Vasc. Surg. — 2004. — Vol. 40,
No 3. — P. 536-542.

9. Detection of perivenous inflammation in a rat model of
venous thrombosis using MRV / F. J. Londy, A. M. Kadell,
S. K. Wrobleski [et al.] // J. Invest. Surg. — 1999. — Vol. 12,
No 3. - P. 151-156.

10. Development of an experimental model of prethrombosis
in rats based on Wessler’s principle using a calibrated venous
stasis / P. Pottier, B. Planchon, F.Truchaud [et al.] // Blood
Coagul. Fibrinolysis. — 2003. — Vol. 14, No 1. — P. 3-9.
11. Doutremepuich C. Effects of ultra-low-dose aspirin on
embolization in a model of laser-induced thrombus formation
/ C. Doutremepuich, O. Aguejouf, P. Belon // Semin. Thromb.
Hemost. — 1996. — Vol. 22, Suppl. 1. — P. 67-70.

12. Effects of topical nitroglycerin and flurbiprofen in the rat
comb burn model / P. J. Gorman, G. Saggers, P. Ehrlich [et
al.]// Ann. Plast. Surg. — 1999. —Vol. 42, No 5. — P. 529-532.
13. Experimental preretinal neovascularization by laser-
induced venous thrombosis in rats / Y. Saito, L. Park,
S. A. Skolik [et al.] // Curr. Eye Res. — 1997. — Vol. 16,
No 1. - P. 26-33.

14. Experimental venous thrombosis induced by homologous
serum in the rat / J. Millet, M. Vaillot, J. Theveniaux,
N. L. Brown // Thromb. Res. — 1996. — Vol. 8, No 4. —
P. 497-502.

15. Experimental venous thrombosis in rats treated with
heparin and a low molecular weight heparin fraction /
C. Doutremepuich, J. L. Gestreau, M. O. Maury [et al.] //
Haemostasis. — 1983. — Vol. 13, No 2. — P. 109-112.

16. Expression changes and roles of matrix metalloproteinases
in a rat model of traumatic deep vein thrombosis /
Y. B. Zhang, W. Li, L. Q. Yao [et al.] // Clin. J. Traumatol.
—2010. - Vol. 13, No 3. — P. 188-192.

17. Fibrinogen as a factor of thrombosis: experimental study
/ F. Doutremepuich, O. Aguejouf, E. Belougne-Malfatti,
C. Doutremepuich // Thromb. Res. — 1998. — Vol. 90, No 2.
—P. 57-64.

18. Gender differences in deep venous thrombosis in
a rat model: a preliminary study / L. A. van Langevelde,
S. E. Anchill, S. K. Wrobleski [et al.] // Comp. Med. —2005.
—Vol. 55, No 1. — P. 55-60.

19. Gene expression profile related to inflammation in rat
model of traumatic deep vein thrombosis / C. Q. Zhang,
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H. Huang, Z. Zhao [et al.] / Chin. J. Traumatol. — 2007. —
Vol. 10, No 4. — P. 206-212.

20. Herbert J. M. Importance of platelets in experimental
venous thrombosis in the rat / J. M. Herbert, A. Bernat,
J. P. Maffrand // Blood. — 1992. — Vol. 80, No 9. — P. 2281
2286.

21. Inferior vena cava ligation rapidly induces tissue factor
expression and venous thrombosis in rats / J. Zhou, L. May,
P. Liao [et al.] // Arterioscler. Thromb. Vasc. Biol. — 2009.
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