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ICHYHO4YI EKCINMEPUMEHTAJIbHI MOAENI
BEHO3HOI'O TPOMBO3Y (Ornan NiITEPATYPW)

B. B. Bowko, B. O. MNMpacon, 4. B. Oknen,
I. A. Tapa6aH, . O. Bongmxap?

AY «IHemumym 3az2a/ibHOT ma Hegiok1aoHor xipypeii imeni B. T, 3aliyesa HAMH YkpaiHu»
1Yeopodcbkull HayioHasibHUU yHisepcumem

Ha nigctasi aHanisy BeNIMKOro ob6cary AaHux sitepartypu, NPUCBAYEHUX MOAeN0BaHHI0 TPOMBOTUYHUX CTaHIB B eKCrnepu-
MeHTax Ha /1abopaTopHMX TBapuHax, 3po6/1eH0 BUCHOBOK, LU0 B AaHWii yac € onuc 6e3nivi Mmogesneil BEeHO3HOro TPOMO03y.
OpHak HalnpocTiWKM, BiATBOPEHNM | HAMEHLL TpaBMaTU4YHUM € MeTo S. Wessler i cniBaBT. (1959): nogAHaHHSA BEHO3HOTO
3acTol0 i rinepkoary sy 3a paxyHoK BBeJeHHA akTMBOBaHOro hakTopa 3ropTaHHs.

KntouoBi crnioBa: BEHO3HWMIA TpOM603, eKcrnepumMmeHTasibHa Moaenb.

UMEKOLWLUNECA SKCNEPUMEHTA/JIbHbIE MOAE/TUN
BEHO3HOIO TPOMBO3A (OB30P JINTEPATYPbI)

B. B. Boiiko, B. A. NMpacon, 4. B. Oknen,
. A. Tapa6aH, . A. Bongnxap?

Y «MIHecmumym obuwel u Heom/ioxxHoU xupypauu umeHu B. T. 3atiyesa HAMH YkpauHbi»
1Y)2opodckuli HayuoHa/bHbIl yHUsepcumem

Ha ocHoBaHUM aHanusa 6o/bLIoro 06beMa [JaHHbIX IMTePaTypbl, NOCBSALIEHHbIX MOAEMPOBAHUIO TPOMGOTUYECKHX CO-
CTOSIHUIA B 9KCNEPUMEHTAX Ha NlaGopaTopHbIX XUBOTHBIX, CAENaH BbiBOf, UTO B HACTOSIL|EE BPEMSI OMUCAHO MHOXECTBO
Mogieniell BEHO3HOro TpomMGo3a. OAHAKO CaMblM MPOCTbIM, BOCNPOU3BOAVMbIM W HaMMeHee TPaBMAaTWUYHbIM SIBSIETCS
MeToA S. Wessler 1 coaBr. (1959): coueTaHne BEHO3HOIO 3aCTOsl U TMMNepKoarysisilinm 3a cHeT BBe/IEHUS aKTUBUPOBAHHOIMO
thakTopa cBepThIBAHNS.

KntoueBble cnoBa: BEHO3HbIN TpOM603, JKCNnepumMmeHTasibHass moaesb.

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»
tUzhgorod 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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Beryn. HeobxifHicTh MO/ie/TIOBaHHS BEHO3HOTO
Tpomb03y B eKCIIepUMeHTI HakfuacTillle TI0B’si3aHa 3
BUBYEHHSIM aHTUTPOMOOTUYHOI aKTUBHOCTI PisHUX
JIiKapChKWX PEYOBHH i e peKTUBHOCTI Pi3HUX Xipypriu-
HUX MaHIimyssgii. s qux Lisieid A0 ¢/1i AHWKU B 0 CHO-
BHOMY BUKOPHCTOBYIOTb MeToZ, S. Wessler i criiBaBT.
[40] (rroeqHaHHS 3aCcTOFO i TiMepKoaryssiiii) B pisHUX
tioro Mmofrdikarisx. Y knacuuHii mogesi S. Wessler
i cnieaem. [40] Ha KposMKax CTaHy TiTllepKoaryssiiii
J0CATalTh 38 paxXyHOK BBe/leHHs eTepoJIOTMYHOT
CUpOBAaTKU (HarpWK/aj, CUPOBaTKA KPOBi JIFOAVHU)
abo akTMBOBaHOrO (haKTOpa 3rOPTaHHS, MiC/IA YOTO
CTBOPIOETHCS BEHO3SHUM CTas.

OcHoBHa yactuHa. ITisHinle Oyia MokasaHa MOXK-
JIUBiCTE BUKOPHUCTAHHS L[bOI'0 MeTOAY Ha iHIINX
TBapuHax (cobakax i mypax) i 3 iHIIMMU areHTa-
MU, 110 aKTUBYIOTH TPOMOOYTBOpeHHs. 30KpeMma,
J. M. Herbert i cnieasm. [20] BUK/IMKa/IM BeHO3HUN
Tpom603 MepeB’sI3K0I0 HIDKHBLOI MOPOXKHUCTOT BeHU
y LY PiB 3 [1oI1epeAHIMA BHY TPilLLIHbOBEHHUM BBe/leH-
HSIM TKaHWHHOTO TpomboriactuHy. L. Kaptanoglu
i cnigasm. [33] dbopmyBanu TpoMb B eKCTiepUMEHTI
Ha I11ypax B 06/1acTi YepeBHOI HIDKHBOT [TOPOYKHUCTOT
BEHM TaKOX 3a [J0TIOMOT010 MeToAy S. Wessler.

M. M. /Ipo30 i cnigaem. [2, 3] uepe3 reBHi MPOMIKKU
mic/1A BBe/IeHHS OCTiIKYBaHOI aHTUTPOMOOTHUYHOT
PeYOBHHU aKTHUBYBa/ld CUCTeMY 3rOpTaHHS CUpOBar-
KOO JIFoAWHU. IIoTimM repeB’d3yBaiv CaHTUMETPOBY
JIMAHKY BeHH, IKy He BUKOPHMCTa/lN /11 BBeJeHHs
PeYOBHH.

[ cTBOpeHHSI BEHO3HOT0 TPoMOO03y TakoX 3a-
CTOCOBYIOTh Ti/IbKH ITepeB’ 13Ky BeHO3HOT0 CTOBOypa
abo ycTaHOBKY Ha HBOTO 3aTHCKy [7-9, 15, 16, 18, 19,
22, 28, 36, 37].

J. Zhou i cnieaem. [21] anst oTpyuMaHHs TpoMbO3y
HIDKHBOI TTOPO’KHUCTOI BeHU Yy LIYPiB 3ilicHIOBaIA
il mepeB’A3Ky Ha niepiog Big 15 go 60 xB. JleryBaHHa
TIPU3BOJAMIIO 0 LUBHUAKOI AWJIaTaLlii HKHBOI TTOPOXK-
HUCTOI BeHH, i yepe3 60 xB. TpomMbU Oy/u BUAB/IEH]
y BCix 11ypiB. HeBe/mMki TpoM6u Oy/v BUsIBIeHi y 6Gisb-
LIOCTi TBapWH B)Ke 4depe3 15 XB. Mic/isd repeB’sI3KH.
Tpom6u 6ynu 6arari ¢ibpuHOM 3 arperoBaHUMU
TpOMOOLIMTaMH, 3 TeHKOLUTaMU ¥ epUTPOLIMTaMU.
BinbiricTs TpoM6iB BUHMKAIO Ha MiCLi [TONTKO/KeHHS
eHJoTe/it0. IMMyHOTicTOXIMIUHMI aHasi3 MoKa3aB
eKCIIpecito TKaHWHHOTO (akTopa eHAoTe/TiaJTbHUMHA
KJITMHAMU i JIeUKOL[UTaMHU.

B niteparypi [30, 34] € pekomeHfarlii 1100 yact-
KOBOI IlepeB’d3KM MaricrpasbHoi BeHU. P. Pottier i
cnigagm. [10] po3pobunu nepiny Mofiesib Ha TBApUHax,
B dKili BeHO3HMI 3acTili Moxe 6yTu BifKanibposa-

MEAWYHA IH®OPMATNKA
TA IHXXEHEPIA

HUM LUTAXOM 3MiHM CTYIIeHs CTeHO3Y HIKHBOI I10-
POKHUCTOI BeHW. Y Mofe/li PUCYTHIN IorepeHii
TPOMOOTHYHUIA CTaH y L[ypiB, CTBOPEHKH 3a paXyHOK
YacTKOBOI ITepeB’A3KW HMKHBOI [TOPOKHUCTOI BEHHU.

L. C. Ieanoe i cnigaem. [1] B cBoiX AocimKeHHIX
3aCTOCOBYBa/ M MeTo[, onucaHuil I. Reyers i crmi-
BaBT. [31]. Iy 1jboro TBApWH BBOAWIM B HApKO3
(BHyTpilIHEOUepeBHO ypeTaH, 1 T/KT), po3KpUBaIu
YepeBHY ITOPOKHUHY, BUAIIA/IN TIOPOKHUCTY BeHY i
nepeB’si3yBay ii 6aBOBHSIHOIO HUTKOIO JUCTAbHIIITe
JIiBOI HUPKOBOT BEeHHY, I1iCJIS1 YOT'0 YepeBHY 10 POXKHHUHY
TolIapoBo yivBany. Yepes 2 rof. MpoBoAW/IH J1ariapo-
TOMI0, Ai/ITHKY BeHH JOBXXWUHOK0 7/ MM pe3eLjit0Basln.
Tpom6 BUAIIAMM 3 TIPOCBITY CyAVHMU, HAJ/TUIIIOK KPOBi
BUAANAN imbTpyBamsHUM MartepoM. OLiHIOBaIU
Macy BOJIOTOTO TPoMOy.

J. Millet i cnieaem. [27] moenHyBam CObOBI TIPOMU-
BaHHs1 3 HACTYTTHMM BeHO3HMM CTa30M. bysio rokasaHo,
[0 TIPOMMBKA iHAYKYE AUCKPeTHI eHAOTeTianbHi 10-
mKo/pKeHHs. [Ipy 1[boMy MakcHMasbHOI Mack TPoMO
nocsras uepes 15 xB. Brvmsy. A B 1996 p. J. Milleti crii-
BaBT. [14] BUKOPHCTOBYBa/IM TOMOJIOTiYHY CUPOBATKY
SIK TPOMOOTeHHMIA areHT B eKCITepUMeHTax Ha Lypax.

K. Ungersbéck i cnigaem. [35] MozieTroBam Tpom-
603 BepXHBOTO cariTaabHOTO CUHYCa Y LYPiB IIITXOM
MoBinbHOI iH €Kil cycrensii KaosiH-KedaniH mmicss
repeHbOI | 3a4HbOI NepeB’A3KU CariTajJbHOI0 CH-
Hyca. MiclieBrii MO3KOBUI KPOBOTIK BUMipIOBasIU 3a
JIOTIOMOTOI0 JIa3epPHOI /I0TIIIEPiBCEKOT (rioyMeTpUm.
JocnigpKeHHS TToOKasasy, 1[0 BeHO3HWI CUHYC-TPOM-
603 PO3BMBAETLCS TIOCTYIIOBO, TPH LIbOMY OCHOBHI
TMapeHXiMaTO3Hi YIIKO/AKeHHsI F0JI0BHOT'O MO3KY ITpo-
SBJISFOTHCS TITBKY TOJ{, KOJT TPOMO TTOLIMPIOETHCS [0
KOpPTHKa/lIbHUX BeH.

Byna pospo6iena Mofens 060poTHOTO TpoM6GO3y
BEPXHBOTO cariTasbHOTO CHHYyca y 1ypiB. Tpom60o3
BUKJ/TMKa/TU MiCL{eBUM 3aCTOCYBaHHSIM XJIOpPHAY 3aii3a.
Oxmo3ist 6y/a MmiATBepAKeHa MarHiTHO-pe30HaHCHOI0
aHriorpadiero. 3a BiiCyTHOCTI JiKyBaHHS PO3BHBABCS
audysHuli Habpsak Mo3Ky Ge3 iHdapkTiB i KpoBoTey
[23]. TloaibHy MeToAMKY A/t OTpUMaHHs Tpombo3y
BepXHBOI'O CariTajJbHOI0 CHMHyca y Muilei (i3 3acTo-
cyBauusM FeCl3 i ¢doToakruBartiii duroopeciieina)
BUKOPMCTOBYBa/lM B CBOiX ekcriepuMeHTax M. Nagai
i cnisasm. [32].

TaxoX AJis MOJ|e/TIOBaHHsl CYAWHHUX TpoM6o03iB
3aCTOCOBYIOTh Pi3HiI TpaBMaTW4Hi Mogesi. 30KpeMa,
P. Gorman i cnigagm. [12] MogentoBanu TpoMb03u
LIKIPHUX Cy[AWH Y IIYPiB LIJIAXOM CTBOPEHHS OIIiKO-
BOTO «TpebeHsi» 3 ypaKeHHSIM Ha BCIO TOBIWHY Ha
CIIMHI 3a /J0TIOMOT010 JIaATYHHOTO OpycKa.
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OcTaHHIM YacoM Aiis iHAYKIIii BeHO3HOTO TpoMOo-
3y B eKCIIepUMeHTI 4acTo 3aCTOCOBYETHCS J1a3epHUI
BII/IMB. Y TIpoLieCi BUKOPUCTaHHs TeIJIOBOTO J1a3epa
MeTajleBUM HaKOHeYHUK Jla3epHOro KareTepa («ra-
psAYMi HaKOHEUHWK») BBOJW/IM TpaHC IOTY/SPHO
B AMCTa/JbHUU BifJin HKHBOI TTOPOKHUCTOI BeHU.
IMTokoaKeHHSI 3AIMCHIOBA/IY J1a3e pHUMU iMITy/IbCaMU
pisHoi iHTeHCcMBHOCTI (4-7 BT). OfHak Ha migcrasi
pesynbrariB poboT 6yB 3po6eHUI BUCHOBOK TPO
Te, L0 Aiara3oH [IOTY>KHOCTi TEPMIYHOTI0 Jla3epHOTO
BIUIMBY, K/ BUK/TMKae TPoMO03 abo >K TET/IoBY I1ep-
opatiito cyvHH, 3aHaZTO BY3bKH, 11100 3abe3rmeunTia
He3reyHe KTiHiYHe 3aCTOCYBaHHS [1bOT0 MeToAy [26].

i oTpyuMaHHsA TpoM603y B ApPiGHUX OPMKOBUX
cyauHax (15-25MKM), B TOMY YHC/Ti BeHy/ax, 3 METOO
BUBYEHHSI aHTUTPOMOOTUYHUX TMperaparie i peakiiii
TPOMOOLMTIB, BUKOPHCTOBYBA/IX aproHOBHUH Jlasep.
JlasepHuUil MpoMiHbE iHAYKyBaB TpaBMY CYAWHHOIL
CTiHKY, T10B’sI3aHY 3 [TOLLIKO/KeHHAM eH/10Te/lia/IbHUX
kaiTrH. TpoM6 opMyBaBCS MPOTATOM [JeKiTbKOX
CeKyH/, TIiC/I /la3epHOi TPaBMHM i LIBMJKO 3pOCTaB.
Arperatu Mornu 6yTU BUMUTI MIOTOKOM KpOBi, ase
TpoMO hopMyBaBCs 3HOBY ITPOTATOM XBW/IMHU. Byo
3po6/ieHO BUCHOBOK PO 0COGUBY POJik TPOMOGOI[U-
TiB B BeHO3HOMY TpoMb03i, iHAyKOBaHOMY Jla3epHUM
nipoMeHeM [5]. /Tana Mogenb Oysia 3acTocoBaHa AJist
OLiHKMA aHTMKOAry/lIssHTHOTO edeKTy alleTHIcaIiLu-
JI0BOi KMC/IOTH B HaJIMa/TuX Jo3ax [4, 6, 11].

F. Doutremepuich i cnigaem. [17] BuBYanu BIUIMB
6a30Bor0 piBHA ¢ibpUHOTEHY B I71a3Mi KPOBi Ha pHU3HK
TpomMbBoeMOOMIYHNX YCKIaHeHb B TTaToreHesi mics-
oreparjifiHoro abo mMocTTpaBMaTUYHOTO TPOMOO3y.
MeToto ekcriepuMeHTy Gysia olfiHKa HaCTiAKIB BIU-
BY pi3HMX 7103 ¢ibGprHOreHy Ha yTBOpPeHHS TPOMOIB
y mypiB. s ¢popmyBaHHS TPOMOY MOLIKOKYBaIn
eH/l0TeTiabHI KIITHHM JlazepoM i BBoAWIM dibpu-
HOTeH 4epe3 BeHU TeHica B pisHuX go3ax (50, 100 i
200 mr/kr). Pesysbrar oriHtoBasay uepes 120 xB mricss
in’extii. [TokasaHo, 1[0 BIUTUB ¢ibprHOreHy 36imbIIye

Jliteparypa.

1. AHTUTpOMOGOTeHHas aKTUBHO CTh JINMOBEPHHA Ha MO E/TH
BeHo3Horo Tpombo3sa vy kpeic / U. C. UeaHos, A. B. Cu-
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KUTBKiCTE eM6oili i TpuBanicTs embosnisartii. Takvm
YMHOM, iCHY€ NTO3UTWBHA KOpeJIALlifg MK ITiIBULLIeH-
HAM KOHIleHTpallii ¢ibpruHoreHy B Tiasmi Kposi i
BHCOKUM PH3MKOM TpoMO0eMOOTIYHUX yCKIaJHEHb.

Y. Saito i cnigaem. [ 13] BUKOpHCTOBYBaTH eKCIIEpH-
MeHTa/bHYy MO/le/Th BeHO3HO1 OKJTFO3ii 11pu o ToArHA-
MiuHoMy Tpom6o3i y 1rypis. ITicast aHecTtesii mypu
OTpUMYBa/v BHY TpiluHbo4uepeBHO 0,2 M1 10 % Hatpito
duroopeciieina 3a 15 XB. 70 aszepHoi 06po6Ku. Brimis
3[I/ICHIOBa/IM CMHbO-3€/1eHUM aproHOBHM Jla3epoM
npotsarom 1 ¢ mpu HacTynHUX NapameTpax: 50 MKM i
50-100 mMBrT. BubpaHi AiITHKY BeH MOPYyY i3 30pOBUM
HepBoM 6yn1 hoToKoary/LoBaHi yepes JiiH3y B 78 fi-
onTpii. Yepes 10-30 xB. micss o6pobku B cekTopax
CITKiBKH, T10B’A3aHUX 3 OKJ/IFO3i€l0 BE€H, PO3BUHYBCH
Habpsk. ITpotsarom 12 ros. HabpsK repeiioB B 6y-
JIbO3HE BiJlIapyBaHHA CiTKiBKA 3 KPOBOBW/IMBaMHU.
Habpsk ciTkiBru TprBas 3—10 aib.

Takox f7151 popMyBaHHS TpoMOO3y TIPOBOJUIA
(hoToKOAary/IsIL}if0 aprOHOBMM J1a3epOM OCHOBHUX BeH
CITKiBKH, MTPWIEIVINX [0 30POBOrO HEPBY, 3 IOTepe-
JHIM BBefleHHSIM GeHranbcbKoro poxesoro (40 mr/
KT') B XBOCTOBY BeHy [24]. s iHaykuii MikpoBeHO3-
HOTo TpoM603y ciTKiBKU 11ypiB (oToarHamiuHMI
Tpomb03) BUKOpPUCTOBYBa/M (oToceHCHbimi3aTop,
oAHOUacHo 3 UM Oysa 3pobsieHa ¢yopeclieHTHa
anriorpadis [29].

BucnoBku. B goctynHili niTeparypi mMicTuthes
oruc Ge3stivi eKcrieprMeHTaNTBHUX Mogesiel BeHO3-
Horo Tpom603y. OfHaK HAWMPOCTIIMM, BiATBOpE-
HUM i HallMeHIII TpaBMaTHYHUM € MeTof S. Wessler
i cnigagm. (1959): moegHaHHA BEHO3HOTO 3aCTOMO
(HaripuKmag, feryBaHHS BeHM) i Tirepkoaryssiiii, 3a
paxyHOK BBe/leHHsI aKTBOBaHOTO (pakTopa 3ropTaHHs
(HampyK/ag, TpoMOiHY). ¥ TOM )Ke yac, TPUBAaIOThH
crpofy CTBOPeHHsI HOBMX, HAWOI/bII ONTUMaTBHUX
eKCIlepUMeHTaIbHUX MOJiesiell BeHO3HOTO TPoMO03y
715 BUBUEHHST aHTUTPOMOOTHYHOT aKTUBHOCTi pi3HHX
(bapmakosoriuHMx rpenaparis [25, 38, 39].

3. AHTuTpoMGOTHYECKas aKTUBHOCThL MapaaMUHOGeH301-
Hoii kucsyotel / H. H. [posz, B. A. Makapos, H. T. Mud)>-
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F. Doutremepuich, C. Doutremepuich // Pathophysiol.
Haemost. Thromb. — 2006. — Vol. 35, No 5. — P. 364-369.
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induced model of arterials and venous thrombosis / P. Imbault,
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