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WccnenoBaHbl CUCTEMHbBIE TeMOCTaTUYECKME W remMocTasuojiornyeckue 3¢hdekTs
bubpuH-MmoHomepa (®PM; 0.25 Mr/Kr) npu ero BHTYPMBEHHOM BBeACHWM Ha (oHe
rnpuema gaburatpaHa srekcusara (15—20 Mr/Kr) 1Mo cpaBHEHMIO ¢ Tuialedo0, KOHLUEH-
TpatoM (HaKTOpOB MPOTPOMOMHOBOTO KoMIuTeKkca (40 em/Kr) u amrakorom anbda (ak-
TUBUPOBAHHBIM) (270 MKI/KT) B MOJEIN TO3UPOBAHHOM TpaBMbI ITeYeHU Ha 62-X Kpo-
smkax nmopoxasl HuHimuia. YcranosieHo, yto @M B cpaBHeHMHU c T1a1e6o B 2.9 pa-
3a yMeHblIa 00beM U B 1.7 pa3a TeMIT KpOBOTIOTEPU, HECMOTPSI Ha MHAYLIMPOBAHHYIO
nmaburarpaHoM rumnokoaryisiuuio. [IpenmapaTel cpaBHEHUST TeMOCTaTUUeCKOM 3 dek-
TUBHOCTU He nokaszayim. @M He BIMSUT HAa MapaMeTpbl KOaryJorpamMMbl (OTCYTCTBUE
BUIMMOTO reéMOCTa310JI0rn4ecKoro a(dekra), B To BpeMsi KaK CpaBHUBaeMble C HUM
Mpernaparbl MPOSIBJSLUIA MPU3HAKW YCUJIEHUSI TeMOCTaTUUECKOro noTteHumana. [pea-
roJiaraeTcsi, YTo remocrtaTudeckue 3hdeKkThl HU3KMX, prusnosorndeckux 103 ®M mo-
TYT OBITh peaan30BaHbl TOMUMO TpoMOuHa (akropa Ila), uro onpenensier HeoOxonU-
MOCTb JAJIbHEHILIMX UCCIIETOBAHU.

Karouesvie crosa: ubprH-MOHOMED, NaburarpaHa 3TEKCUJAT, ANTaKor ajabda (aKTH-
BUPOBaHHBII), KOHLIEHTPAT (paKTOPOB IMPOTPOMOMHOBOTO KOMILUIEKCa, TpaBMa Iede-
HU, MOJIEJ]Ib KDOBOITOTEPU, TeMOCTaTu4YeCKUil a(pdexT

DOI: 10.1134/50869813919020109

DdubpuH-MmoHoMep i ne3-AABB-¢gubprHoreH npeacrasisieT co00il IITMKOMPOTENT —
MPOIYKT MPOTEOJUTUUECKOTO AeiCTBUSI TpOMOMHA Ha hubpuHOreH. DyHKIms GuOpuH-
MOHOMEpa HallpaBjieHa Ha ToJuMepu3aluio (camocOopky) u ¢opMUpPOBaAaHUE OCHOBBI
TpoMba [1]. I1poBenenHsie 6osee 50-1eT Ha3an UcciaemoBaHus B taboparopun b.A. Kyn-
pAIIIOBa 1 COABT. [2] IToKa3aau, YTO BHYTPUBEHHOE BBeIeHUE KpbicaM (MOPUH-MOHOME-
pa B CpaBHUTENBHO OOJBIINX A03aX (25 MI/KT U 6oJsiee) IPUBOIAUT K MACCUBHOMY BHYT-
pUCOCYIUCTOMY TPOMOOOOpPa30BaHUIO 1 TMOEIN KUBOTHBIX, UTO, C OOJIbIIIEH noyieil Be-
POSITHOCTH, SIBJISIETCS CJICACTBUEM TMOJMMEpPU3allMM BBOIUMOTO Tiperniapara. [ToHuMast



208 BJAOBWH u np.

3HAYUMOCTb (PUOPHUH-MOHOMEpPA B 00ECIIEYEHUU TEMOCTATUUECKUX PeaKLIMii, HAaMU COB-
MECTHO C KOJUIEKTUBOM JlabopaTtopuu (apMakojJoruu remocrtaza ['eMarojornyeckoro
Hay4yHoro 1ieHTpa (MocKBa) 3KCIIEpUMEHTHI B TaHHOM HallpaBJIeHUM ObLIU MPOIOJIKe-
HbI, B pe3yJibTaTe Yero ObLUIO YCTAHOBJIEHO, UTO CPABHUTEJIbHO MEHbIIIME, (DU3UOJIOTHYe-
ckue 1035l |3, 4] B/B BBOIMMOTO (pUOPUH-MOHOMEpPA HE TOJIBKO COBMECTUMBI C KM3HBIO
SKMBOTHBIX, HO ¥ 00JIa1al0T CUCTEMHBIM T€MOCTATUYECKHM JIEUCTBUEM B YCIIOBUSIX 103U~
pOBaHHOI1 TpaBMbl. MeXxaHM3M JaHHOTO SIBJICHUSI HE BITOJIHE SICEH, TOCKOJIbKY CTOJIb MU-
3€pHOT0 KOJIMYECTBA BBOJMMOIO B KPOBOTOK (hMOPUH-MOHOMEpAa HEIOCTATOYHO LIS
¢dopmupoBaHus GUOPUHOBOTO CTYCTKA B MECTaX MOBPEXIACHUSI COCYI0B. YUMUTHIBAs TO,
qro TpoMOuH (dakTop 1la) saBasieTcss K109eBHIM (epMEHTOM CBEPTHIBAHUS KPOBU, IS
OOBSICHEHUSI CUCTEMHOI'O T€MOCTaTUYECKOTO NercTBUS (UOpUH-MOHOMEpPA HaMu Obla
BBIIBHMHYTA TUIOTE3a, COTJIacHO KoTopoit ne3-AABB-¢dubpuHoreH cnocodbeH oka3blBaTh
reMOoCTaTu4YeCKoe NEMCTBUE in vivo MpU HENOCPEICTBEHHOI O0Kane TpoMOuHa. s ee
MPOBEPKU ObLIT MCITOJb30BaH MPSIMOM KOHKYPEHTHbBIIT MHIMOUTOp TpOMOMHA — 1abu-
raTpaHa aTekcuiaT. OTMETUM TakKe, UTO HeCMOTpsi Ha onobpenue B 2015 r. YripaBieHu-
€M IO KOHTPOJIIO 32 IMUILEeBbIMU TPOAYKTaMU U JieKapcTBeHHbIMU cpeactBamu CILIIA
(Food and Drug Administration, FDA) antmgora Kk maburatpaHy — umapyLnu3ymada
(IMpakcbaitha®, ¢pupma “bepunrep Murenabxaiim I'M6X”) [5—7] B LIMPOKOM OOCTYIIE
HET HaJEeXHOTO W JOCTYMHOIO CPeACTBa, MUHUMU3UPYIOLIEr0 KPOBOTEUEHUE, PAa3BUB-
merocs Ha ¢oHe Tepanuu gaburaTpaHa aTeKcmiaTtoM |8, 9]. B To ke BpeMst oTMeuaeTcs,
YTO TIPU OTCYTCTBUM CIELU(PUYECKOTO aHTUIOTA B CIIy4asiX KPOBOTEUEHUS Y IMallMEeHTOB,
MPUHUMAIOLINX JaburarpaHa 3TEKCUJIaT, TepareBTUYecKMM 3(GheKToM MOryT obJanarb
KOHIICHTpAT IPOTPOMOMHOBOIO KOMIUIEKCA M SIITAKOT aib(da (aKTuBUpOoBaHHEIN) [ 10—14].

Llenbio MccnenoBaHus SIBUJIOCh U3YYEHUE CUCTEMHBIX T€MOCTaTUYECKUX U TeMOCTa-
3uo0J0ruyeckux 3pdexToB GUOPMH-MOHOMEPA MPU €r0 BHYTPUMBEHHOM BBEIEHUM Ha
¢doHe MPsSIMOro MHI'MOMPOBaHUSI TPOMOMHA Ta0UTaTPaHOM.

METOAbI UCCIIEJOBAHUSA

HccnenoBaHys BBIMOJHEHBI Ha 62-X 3MOPOBBIX MTOJ0BO3PEbIX KPOJUKaX-caMIiax Mmo-
ponp! LInHmmnna maccoii 3.0—4.0 kr. 2KBOTHbBIE COEPKATUCh B CTAHAAPTHBIX YCIOBU-
sax B coorBercTBUM ¢ CII 2.2.1.3218-14 “CannTapHO-3IMASMUAOJIOTNYECKIE TPeOOBaHMSI
K YCTPOWCTBY, OOOpYIOBaHUIO M COMEPKAHUIO 3SKCIEPUMEHTATbHO-OMOIOTMYECKUX
KJIIMHUK (BUBapXeB)” B MHAWBUAYAJIbHBIX KJIETKAX C pelIeTdaThIM IMOJI0M Oe3 MOACTHIIA,
C 30HOI1 17151 oTABIXa (061Lel uToIanb nosia He MeHee 0.28 M2), cO CBOGOIHBIM JOCTYIIOM
K nuine u Boae. CBETOBOM pexXuM cocTapiasl 12 4 cBeta 1 12 4 TeMHOTHI. 2KMBOTHbBIE ObI-
Jm riostydeHbl u3 BuBapust @I'BHY “®DenepanbHblii viccienoBaTesIbcKuii HeHTp IHCTUTYT 1i1-
TosioruM M reHetuku Cubupckoro otnesneHusi Poccuiickoii akanemun Hayk” (MLulT CO
PAH) (r. HoBocu6upck).

ITpu moMo1u reHeparopa ciydaitHbIX YMCEN U3 XXUBOTHBIX ObLITH C(DOPMUPOBAHBI 5 9KC-
TMEePUMEHTATBHBIX TPYMI (IU3aiiH UCCIIEOBAHUS CM. pucC. 1).

KusotHbIM rpynmbl Ne 1 (n = 11) B KpaeByIo BeHY yxa IIpM ITIOMOIIM UTJIBI-KaTeTepa
“Cathy” (bupma “HMD”) BBoaunu miane6o (4.0 M pacTBOp MOUYE€BUHbBI, COOTBETCTBY-
IO ee KOHILIEHTpaluy B pacTBope GuOpuH-MoHOMepa) oobemoM 0.5 mu. [l nmonas-
JICHUSI aKTUBHOCTU TPOMOMHA BCEM XKMBOTHBIM TPYIIIT CO 2-ii MO 5-10 B Havyaje 3KCIepu-
MEHTa NepopajbHO BBOAMJICS PACTBOPEHHBIN B Boje naburatpaHa arekcunar (“IMpanak-
ca®”, doupma “bepunrep Murenabxaitm ®apma 'm6X u Ko.KI™) B moze 15—20 mr/kr.
CnycTs 1Ba yaca 3TUM >XXMBOTHBIM OCYIIECTBJISUIM B/B BBedeHUE (B KPaeBYylO BEHY yxa)
TeMOCTaTUUYECKOTO Tpernapara, o0JaJalollero CUCTEMHbIM IEUCTBUEM, WM TLIaleoo.
B xauecTBe OMBITHOIO Iperaparta BbICTyNal (uOpUH-MOHOMED, NMTPOU3BEAECHHBIN DuUp-
moit “Texnonorusa-Crannapt” (Poccust). [Ipenaparamu cpaBHeHUsI, IPUMEHSIEMbIMU B
JiedeOHOM TpaKTUKe, SIBUJIMCH KOHIIEHTPAT (PaKTOPOB MPOTPOMOMHOBOIO KOMILIEKCA
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Puc. 1. [In3zaiin vccienoBaHusl.
[Mpumeuanune. ®M — pubpuH-moHomep, KDITK — koHlleHTpaT HakTOpOB MPOTPOMOMHOBOIO KOMILIEKCA,

DA — snrakor anbda.

(K®DITK) (“ITpotpommiekc 600”, dupma “bakctep”) u sanTakor ajbdha (aKTUBHPOBaH-
Holil) (“HoBoCaBeH®”, dupma “Hoso Hopmuck A/C”). BeneHue ruiaiie6o (B oObeme
0.5 mu1) Ha hoHe nmelicTBUST JaburaTpaHa OCYIIECTBISIIIOCh SKUBOTHBIM TpyrIibl Ne 2 (n = 10).
CucTteMHbIe TeMOCTATUKM MPUMEHSIIMCh B TPyMIax XMBOTHBIX Ne 3—5, Takke mpeaBapu-
TEJILHO TTOJYYMBIIMX ITEpOpaIbHO gaburatpaHa atekcwiar. B rpyrme Ne 3 (7 = 13) ucnosb-
30BaJicsl pacTBOp (MOpUH-MOHOMepa B go3¢e 0.25 Mr/Kr Macchl TeJia, B rpyrme Ne 4 (n = 14) —
pactBop mipenapata “IIporpomruiekc 600” B mo3e 40 en/xr u B rpyre Ne 5 (n = 14) — pac-
tBOp npemnapata “HoBoCaBeH®” B 1o3e 270 MKT/KT.

CnycTst oAvH 4ac nocJje B/B BBEAEHNSI CUCTEMHOTO reMOoCTaThKa WU Ti1aiebo npes-
BapuTEJIbHO HAPKOTU3UPOBAHHBIM 3KCIIEPUMEHTATbHBIM XXMBOTHBIM HAHOCUJIACh 031~
poBaHHasI TpaBMa Ie4YeHU B COOTBETCTBUHU C UMEIOIIUMMUCS peKoMeHaauusmu [15]. 3a-
TeM C MOMOIIBIO CTEPUJIBHBIX MapJieBbIX cajiheTOK OLIEHUBAJICSA XapaKTep MapeHXxuMa-
TO3HOTO KPOBOTEUEHUsI — MO 00beMy KpOBOIMOTEPU B % OT oObeMa LUPKYIUPYIOLIeit
kpoBu (% OIIK) ¢ yueToM Macchl Tejla JKUBOTHOTO U TEMITy KPOBOIIOTEPU B €IWHUILY
BpeMeHu (mr/c) [16, 17].

OKCMEePUMEHT 3aKaHUYMBAJIM B MOMEHT IMPEKpPalleHUs] KPOBOTEUEHUSI U3 PaHbl, 10O
MOCJIE OCTAHOBKM CEPIEYHO-JIETOUYHOU EeSATEIbHOCTHU Y (KMBOTHOTO (JIETaJIbHBIN MCXO).

st ucciienoBaHus CUCTEMbI FreMOoCTa3a KpOBb IMOJIy4yaid U3 KpaeBoii BEeHbI yxa (caMo-
TEKOM) B COOTBETCTBUM C UMEIOIIMMCS peKoMeHaausM [15]. Oty npouenypy npoBoau-
JIV IBaXKIbI: HETMIOCPEICTBEHHO Tepel B/B BBEICHWEM TPEIapaToB, a Takke CITycTs 1 yac
MocJie MHBEKIIMY TeMOCTaTUIECKOTO MperapaTa Wiy 1iaiebo — repen HaHeCeHUEM JI0-
3UpOBaHHOI TpaBMBI nedeHU (puc.l). KpoBb momMerianm B mIpoOMPKHU C COOTBETCTBYIO-
UMY CTaOUJIM3aTOpPaMMU: ISl MOICYETa YMCJIa TPOMOOLIMTOB — C KaJWeBOM COJIbIO 3TH-
neHauaMuHTeTpaykcycHoit kucinotel (BATA) (AQUISEL® K3E/EDTA 3K, dupma
“Aquisel S.L.”, Ucnanus) B oobeMe 0.25 Mi1, 119 M3y4eHUST IPYTUX ITapaMeTpOB — B I10-
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JIMCTUPOJIOBBIE LIEHTPUDYXKHbBIE IPaLyHPOBAaHHbIC C MOJIUXJIOPBUHUIOBBIMU KPbIIIIKAMMU,
conepxamumu 0.11 M (3.8%-Hblit) pacTBOp LMTpaTa HATPUsS (COOTHOIIEHWE KPOBU U
crabmwmmsaropa 9 : 1), B oobeMe 5.0 M1, TIpu 3TOM mepBble 3—4 KaIjii KpOBU ITOCJIE Hal-
pe3a oTopachkiBasin. [lajiee cTaOMIM3UPOBAHHYIO LIMTPATOM HATPUsI KPOBb LIEHTPUGYTU-
poBau ripu 1200 g B TeyeHME 15 MUH TS TTOJIyYeHUST O0€THEHHOM TPOMOOIIMTAMH TIJ1a3-
MBI KPOBHU.

OKCNEepUMEHThI Ha XMBOTHBIX MPOBOAUIN B COOTBETCTBUU C NMpuHUMIIaMU bazenb-
CKoOIi AekJiapalu, EBporneiickoii KOHBeHIIMe 1 AUPEKTUBaAMU 10 OXpaHe MTO3BOHOYHBIX
JKUBOTHBIX, UCITOJTb3yeMBIX B akcriepuMeHTe 86/609/EEC, a Takke XeIbCUHCKOM JeKiapa-
ueit u “IIpaBunamu rpoBeneHMs paboTa ¢ UCIOJb30BaHNEM SKCIIEPUMEHTATBLHBIX KUBOT-
HeIx” [18]. PaGora Oblia omoGpeHa JIOKAIBHBIM 3ThdeckuM komutretom @I'bOY BO “Aj-
TaliCK1ii TOCyIapCTBEHHbIN MenuLMHCKKi yHuBepcuter” M3 P® (miporokon Ne 12 or
12.11.2015 r.).

WccnenoBaHue cucTeMbl reMocTas3a BKJIIOUYAO B ce0s1 OLIEHKY YKcia TPOMOOLUTOB B
KpOBU (C MOMOIIIbIO FTeMaTOJIOTMUYEeCKOro aHanu3aropa “Drew3” ¢upMmsl “Drew Scientif-
ic Inc.”, Aurnust), nporpomouHoBoro (I1B), rpom6uHoBoro (TB) u axutokcororo (BB)
BpPEMEHM CBEpPTHIBAHUS, a TaKXKe KOHILIEHTpaluu (GuOpuHOreHa — Ha KoaryJoMeTpe
“Thrombostat 2” (¢pupma “Behnk Electronik”, I'epmanus). Kpome Toro, ompemensin
YPOBEHBb PaCTBOPUMBIX (UOPUH-MOHOMEPHBIX KoMITIeKCOB (POMK) 1 akTUBHOCTD aH-
TuTpoMOMHa (Ha crnekrpodoromerpe “Photometer 5010 v5+” ¢dupmbr “Robert Riele
GmbH Co & KG”, I'epmanust). Pesynabratsl olieHku [1B, TB u OB ObU1u nipeacTaBieHbl
B BUJIC OTHOILIEHUSI, PACCYUTAHHOTO IO (hopMyJIe:

Ratio = _BConn ,
KOHTpPOJIb
rne: Ratio — otHoenue; BCyp,, — BpeMst CBEPTHIBAHUSA B ONBITHOM T1asme, ¢; BC, g ymmom, —
BpeMsI CBepThIBAHUSI B KOHTPOJILHOI TJ1a3Me, C.

st u3yyeHusl Tokasareseil KoaryjaorpaMMbl MCIIOJb30Baid HAOOPHI peareHTOB
dupmbl “Texnomoruss-Crangaptr” (Poccust) ¢ yaeToM nMeromuxcsl pekoMmeHaamuii [19].
Ilpu ompenenenun ypoBHS D-gumepa B ma3mMe KPOBU MPUMEHSUIM TECT-CUCTEMY
“NycoCard® D-Dimer” (¢pupma “Axis-Shield PoC AS”, HopBerust) u aHajim3aTtop-
pedaektomeTp “NycoCard Rader 117.

Pacrnipenenenue npru3HakoB B BbIOOpKax olleHUBaIU 110 Kputepuio Illamupo—Yunku.
B 3aBrcuMOCTH OT pacnpenesnieHus IpU3HaKoB NpuMeHsiu f-Kputepuii CtbioneHTa, U-Kpu-
Tepuit ManHa—YutHu unu W-kpurepuii Busikokcona. KadecTBeHHbIE MOKa3aTenan ole-
HUBAJIM ¢ TOMOIIBIO TOUHOTO Kputepus Puiiepa. KoppelSIIMoHHYI0 B3aMMOCBSI3b MEXKIY
U3y4yaeMbIMU TTPU3HAKAMU OTIPEEISIITA TIPU TIOMOIIM KO3 dUIIMEHTa paHTOBOI KOppeJsi-
muu Crnimpmena (rS). Pasnuums cuuTanm OTOCTOBEPHBIMM IIPU YPOBHE CTATUCTHUYECKOM
3HayuMocTH p < 0.05. O6paboTKa IKCIIEPUMEHTAIBHBIX JAHHBIX TPOBOIMJIM B CTAaTUCTUYE-
ckoii mporpamme Statistica 10 (StatSoft, CIIIA). DkcnepuMeHTadbHbIE TaHHBIE TIPe-
cTaBJieHbI B Bune meauansl (Me) u iepuieHTumnei (25—75).

PE3VJIbTATbBI MCCIEJOBAHUA

O06beM KpOBOIIOTEPU B TPYIIE XXMBOTHBIX, MOJYYMBIIUX JabUrarpaHa 3TeKCUjaT u
rutaiie6o (rpyrma Ne 2) 6bu1 B 1.8 pasa Bblllle, B CpPABHEHUM C aHAJIOTUYHBIM TTOKa3aTesieM B
TpYIIIe XUBOTHBIX ¢ MUiaie6o (rpyrmma Ne 1), B yactHoctH, 1o meauane: 10.1 (4.1—13.5)%
OIIK 1 18.1 (14.3—24.4)% OI1IK cootBeTcTBeHHO (pHUC. 2). [Ipy 3TOM TeMIT KpOBOITOTEPU
rocJie HaHeCeHUsI JO3UPOBAHHOM TPaBMBbI MeUeHN B YKa3aHHBIX T'PYyIIIax XXUBOTHBIX He
pasnuyascsi. [ToaydyeHHbIe pe3yabTarhl B rpynmax Ne 1 u 2 SBUIMCh OTIIPABHOM TOYKOM
IUTSE U3ydeHus 3(POEeKTOB TeMOCTaTUYECKUX MperapaToB Ha (DOHE TTOBBIIIEHHON KPOBO-
TOYMBOCTU, OOYCITOBJIEHHOI NeiicCTBUEM maburarpaHa.



CUCTEMHBLIE TEMOCTATUYECKHWE U TEMOCTA3UOJOI'MYECKHE... 211

40 - 4 100 b
o
X 90 -
S 39 280
& Z 70|
S 2 o
§ 060 [
S 20 2 50
@]
& S 40
g <30
=
Z 10 s
& & 20
© 10
0 0
1 2 3 4 5 1 2 3 4 5
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Puc. 2. CpaBHUTE/IbHBIN aHAIU3 TTAPAMETPOB KPOBOIOTEPH Y IKCIIEPUMEHTAIBHBIX KUBOTHBIX MOCJIE TO3UPO-
BaHHOI TpaBMBI MIeYeH Ha (poHe MHTMOMPOBaHUsI TPOMOWHA JabUraTpaHOM.

A — 00beM KpoBoroTepu, b — TeMI KpOBOTIOTEPH; 3HAUEHMUSI TIPEICTABICHbBI B BUIAEC MEAMAHBI — TOPU3OHTAIb-
HOW JIMHUM BHYTPU MPSIMOYTOJIbHUKA, BKItoUatoero 50% mojaydyeHHbIX 3HaYeHU U 3HAaYSHU I, COOTBETCTBY-
foux 2.5 97.5 nepueHTUNCt — HUXKHUI U BEPXHUI BepTUKaJIbHbIE Oaphbl.

[aiiee ObLIIO YCTAHOBJIEHO, YTO TpenBapuTesibHOe (Mepea HaHeCeHEeM TPaBMbl) BBeE-
neHve hpuopruH-MOHOMepa Ha (POHEe aHTUKOATYJISTHTHOTO JAeiCTBUA maburarpaHa (rpym-
ma No 3), MpUBOIUT K 3HAYMTEITLHOMY CHIDKEHUIO 00beMa MOCTTPpaBMaTUUECKO KPOBO-
MOTEepU B CPAaBHEHMU C TAaKOBOM y KMBOTHBIX, MOJYYUBIINX JabuUraTpaHa 3TEKCWIAT U
miaie6o (rpynma Ne 2). B yactHocTu, 06beM KpoBoroTepu B rpymniie Ne 3 Obu1 MEHbIIIE B
2.9 pa3za Mo CpaBHEHUIO C aHAJIOTMYHBIM TTOKa3aTesieM B rpyrmie Ne 2 (mo MeauaHe: 6.2
(2.4-7.6)% OLK mpotus 18.1 (14.3—24.4)% OLIK cootBetrcTBeHHO). Hapsimy ¢ 31Hm,
TEMIT KPOBOTIOTEPH MOCTIe pUMeHeH st (hMOpruH-MOHOMepa B Tpytirie Ne 3 ymeHsbiaics B 1.7 paza
B cpaBHeHuH ¢ rpyrmnoit Ne 2 (o menuane: 14.3 (8.3—24.3) mr/c npotus 24.6 (20.7—32.7) mr/c co-
OTBETCTBEHHO).

OKCNepUMEHTHl TaKXe MoKas3ajiud, YTO NMPUMEHEHUE CUCTEeMHBIX TeéMOCTaTUYEeCKUX
npenapatoB — KPIIK (rpynma Ne 4) u snrakora anbda (rpymnma Ne 5) B oTJIM4ue OT
GubpuH-MoHOMepa (rpymia Ne 3) He IpUBOAUIIO K YMEHBILIEHUIO 00beMa U TeMIIa Kpo-
BOITIOTepH Ha (POHE meiicTBUs nubaraTpaHa.

Hapsiny co ckazaHHBIM BbISIBJIEHA B3aMHAs 3aBUCMMOCTb MEXIY 0ObEMOM U TEMITOM KpPO-
BOITOTEPU Y KUBOTHBIX, TTOJYYUBIIMX GrGprH-MOoHOMep (rpyrma Ne 3), rS = 0.63, p = 0.02,
KOTOpast OTCYTCTBOBAJIa B IPYIUX HAOIIOAAaeMBIX TPYIITaXx.

B xone nccnenoBaHusi perucTpUpOBaIOCh KOJIMYECTBO XXMBOTHBIX, Y KOTOPBIX HACTYIIA JIe-
TaJIbHBIN 1CcXod Ha (pOHE MPOIOJDKAIOIIETOCs ITapeHXMMAaTO3HOTo KpoBoTedeHus ( Tao. 1).

TTokazaHo, 4TO MpU CBA3aHHOM C MPUEMOM JaburaTpaHa dTeKCHIaTa IMOBbIIIEHHON Kpo-
BOTOYMBOCTU, MpUMeHeHNEe (UOPUH-MOHOMEPA COITPOBOXKAATIOCH MEHBIIIEN JIETATHEHOCThIO
(15%), B cpaBHEHMU C UCITOIb30BaHMeM 3nTakora ajbda (79%) nmu KPIIK (85%).

Hapsimy ¢ BBIIIEN3I0XXEHHBIM OBLIM TIPOaHATM3UPOBAaHBI U3MEHEHUs IToKazaTeleit
CHCTEMBI TeMOCTa3a MocJe IBYKPaTHOTO 3a60pa KPOBM C 1I€JIbI0 OLIEHKU KaK MCXOTHOTO
(6a30BOro) aHTUKOATYJISTHTHOTO OEUCTBUS HaOuraTrpaHa, Tak U TeéMOCTa3hOJOIMYECKUX
MOCJeACTBUI TpUMEHeHUsT GUOPUH-MOHOMEPA UM OTMEYEHHBIX BbIIIE CUCTEMHBIX Te-
MOCTaTUYECKUX IpenapaToB (Tab. 2).
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Taoauua 1. JletaabHOCTb XXMBOTHBIX B Pa3IMYHbBIX SKCITEPUMEHTAIbHBIX TPYMNIax

I'pynma Ne 1 | I'pynma Ne 2 | I'pymma Ne 3 | I'pyrma Ne 4 | I'pymma Ne 5
IMoka3zarenb (n=11) (n=10) (n=13) (n=14) (n=14)
JleTanbHOCTD, 0/0 6/60 2/15 12/85 11/79
KOJIMYECTBO
c P12<0.005 [ p;_3>0.05 | p_4<0.001 | p;_5<0.001
ocobeii/% Pr-3<0.05 Pr-4>0.05 Py-5>0.05
13-4<0.001 | p;3_5<0.002
Pa_s5>0.05

TIpuMedaHusl. p — YPOBEHb CTATUCTUYECKON 3HAYMMOCTH Pa3IMuMii CPABHUBAEMBIX JaHHBIX; 7 — KOJUYECTBO
oco0eii B TpyIie.

B cootBeTCTBUM C MONYYEHHBIMU JAaHHBIMUA U3MEHEHUI TTapaMeTpoOB KOaryjiorpaMMbl
IO U MocJie BBeaeHUs miatedo (rpyrnna Ne 1) He HaiiieHo.

B TO ke BpeMmsl oTMeuasnach BbIpaxkeHHasl TUIOKOoaryJssiusi, 00ycaoBJIeHHas TPUeMOM
naburaTpaHa aTeKcwiaTa, B rpyrine Ne 2, uimiocTpupoBaHHas TuriokoaryJsitueit o I1B,
YacTo HabJIIomaeMoOil HeCBEPTHIBAGMOCTHIO IUIa3MBI KpoBu mo TB u 3.4—3.5 kpaTHBEIM
yBeaudeHnueM oTHomeHus1 OB (taba. 2). Otu pe3yabTaThl 00CIe10BaHUS BIIOJIHE O0BSIC-
HSIIOT OTMEUEHHYIO paHee MOBBILIEHHYIO MOCTTPAaBMAaTUYECKYIO KPOBOIIOTEPIO U JIETalb-
HOCTb B TAaHHOM I'PYIIIe XXUBOTHBIX (puc. 2).

IIpumenenne dudbpuH-MoHOMepa (rpymira Ne 3) 1 CUCTeMHBIX TeMOCTaTUIeCKUX IIpe-
napatoB (rpymibl Ne 4 u 5) Ha ¢oHe neiicTBUs JaburaTtpaHa He IPUBOIMIIO K KOPPEKIIUU
TUIOKOATYJISIHIMOHHOIO CIBUTa, YTO HAXOAUJIOCHh B IPOTUBOPEYMU C HAOIIOAAEMbIMU Te-
MocTaThudecKuMu apdexramu (puc. 2).

O6paiiano Ha cebsg BHMMaHue, 4To ucnoiab3oBaHue KDITK compoBoxmanoch Ipo-
TPOMOOT€HHBIMU CABUTAaMU B BUJIE CHUXEHUS 4YKCJia TPOMOOLIMTOB B KPOBU, KOHIIEH-
Tpauuu pubpuHoreHa v HapacraHust ypoBHeit POMK u D-mpumepa, 4uto, ogHaKo, HE
MPUBEJIO K YMEHbIIEHNIO KPOBOIOTepu. B ciiyyae BBeneHMs1 anTakora ajibda oTMeyeHa
KOppEeKIIUsI TUITOKOAryJIsIiMOHHOro capura (o gaHHbIM [1B), KoTopasi He coyeTanach ¢
noTpedJieHneM TPOMOOLIUTOB U GUOpUHOIEHA.

OBCYXIAEHME PE3YJIbTATOB

IlpoBeneHHbIE 3KCMIEPUMEHTHI, HATIpaBJIEHHbIE HAa MPOBEPKY IMITOTE3bl O HAJTUUUU Te-
MocTaThdeckoro agdekra puopuH-MoHOMEpa Ha (oHe mpsiMoil OJioKaabl AEHCTBUS
TPOMOMHA, TTPOAEMOHCTPUPOBAJIM 3HAUUTEIbHOE CHUXKEHUE KPOBOIIOTEPU TIPU CUCTEM-
HOM BBEIEHUM JAHHOTO TPOM3BOAHOrO (hUOpHMHOreHa mnepeia J03MPOBAaHHOM TpaBMOit
nevyeHu. [IpumeuarenbHO, YTO UCNoONb30BaHUE (UOPUH-MOHOMepa B mo3e 0.25 mr/Kr
CHMXaJIO HE TOJIbKO 00beM (B 2.9 pa3a), HO 1 TeMIT KpoBoTeueHus (B 1.7 paza), HeCMOTps
Ha MHAYLUMPOBAHHYIO TUITOKOATYJISILIMIO, OOYCJIOBIEHHYIO IPUEMOM JaburaTpaHa 3TeK-
cunara. IIpu 3TOM ycTaHOBJIEHO, 4YTO (DMOPUH-MOHOMED HE BJIMSI Ha ITapaMeTphl Koary-
JiorpaMMbl (OTCYTCTBME BUIMMOTO reMocTazuojorndeckoro addekra) B TO BpeMsl Kak
CpaBHUBaeMble C HUM JIEKApCTBEHHbIE T€MOCTaTUUYECKUE MperapaThl MPOSIBISUIM MPU-
3HaKW YCUJIEHUSI TeMOCTaTUYECKOTO MOTEeHIIMaaa B BUE MMPOTPOMOOTeHHOTO caBura (y
K®IIK) u pesepcuu I1B (y snrakora anbda). Kpome Toro, B oTinuue ot GuGprUH-MOHO-
Mepa CUCTEMHbIe TeMOCTaTUYeCKUEe TpernapaTtbl He BIUSJIM Ha MapaMeTpbl KPOBOIOTEPU
M oKazanuch Hea(PEKTUBHBIMY, HA YTO YKa3bIBA€T CPABHUTEILHO 00jie€ BEICOKUI ypO-
BEHbB JIETAJTbHOCTU B TpyMITIax XUBOTHBIX Ne 4 11 5 (79—85%), B conmocTaBieHUY C TPyI-
noit Ne 3 (15%).

IlpencraBneHHble JTaHHBIE COOTBETCTBYIOT MO3MIIUM Psifia aBTOPOB B TOM, UTO CBElE-
HUS 0 KinHudeckoi apdekruBHocTH npenapatoB KMIIK 1 pekoMOMHAHTHOTO (hpakTo-
pa Vlla mpu KpoBOTE€UEHUSIX, CIPOBOLIMPOBAHHBIX MPUEMOM AabUraTpaHa 3TeKCUaTa,
He BIOJIHE jgoKa3zaHo [20], B TOM YKcie U B 9KCIIEPpUMEHTaX Ha KUBOTHBIX [21]. OnHako
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Ha 5ToM (hoHEe MpUMeYaTeIbHO, YTO CUCTEMHOE BBeJeHUEe (DUOPUH-MOHOMEpPA MOKa3aJ10
0GeccrnopHoe ero MPenuMyIlecTBO MO0 KPOBOOCTAHABIMBAIOIIEMY IEHCTBUIO.

SAKITIOYEHUE

YuuTeiBasi cKazaHHOE, MOXKHO CIIeJIaTh BBIBOJ O TOM, YTO reMocTaTuueckue 3hdeKTsl
HU3KMX 103 GUOPUH-MOHOMEpa pealu3yloTcsl B ooxon TpomOuHa (dakropa I1a) u 6e3
BUIUMOI KOPPEKIIUM TUTIOKOATyJIsiiiuu. JlaHHbIi (heHOMEH B HacTOsIIIee BpeMsi He UMe-
€T CBOETO OOBSICHEHUS M HYKIAeTCsT B paclii(pOBKe COOTBETCTBYIOIINX MEXaHU3MOB.

NCTOYHHNUKHN ®MTHAHCHUPOBAHUWA

UccnenoBaHust BeINMOIHEHBI TIpU (hbruHaHCcoBOM Ttoaepxke PODU (B pamkax rpaHTa
Ha peaqu3anuio HaydHoro rpoekta Ne 18-415-220001 koHkypca p_a — KoHkypc npoek-
TOoB 2018 roma dyHIaMeHTAIbHBIX HaydHEIX ucciaenoBanuii), OO0 dupmbr “TexHom0-
rus-Cranmapt” (r. bapHayn) u @®T'BOY BO “Anraiickuii rocynapCTBEHHbIIN MEAUIIMH-
ckuit ynuBepcuter” Munsnpasa Poccuu (1. bapHayn).
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Systemic Hemostatic and Hemostasiological Effects of Fibrin Monomer
in Direct Thrombin Inhibition in Experiment

V. M. Vdovin® © *, A. P. Momot” ¢, V. O. Krasyukova“, I. G. Tolstokorov’, D. A. Orekhov?,

V. O. Shevchenko®, 1. I. Shakhmatov® ¢, N. A. Lycheva® €.

YAltai State Medical University, Russian Ministry of Healthcare, Barnaul, Russia

b Altai Branch of FSBI “National Research Center for Hematology” Russian Ministry of Healthcare,
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€Research Institute of Physiology and Fundamental Medicine of SB RAS,
Novosibirsk, Russia
4Krai government-owned publicly funded health care institution “Altai Regional Cardiology
Health Center”, Barnaul, Russia
¢Consulting Diagnostic Center “Dobryi Doktor” Ltd., Barnaul, Russia
*e-mail: erytrab@gmail.com

Abstract—The systemic hemostatic and hemostasiological effects of intravenous injec-
tion of fibrin monomer (FM; 0.25 mg/kg) together with dabigatran etexilate (15—20 mg/kg)
administration were compared to placebo (0.5 ml), prothrombin complex concentrate (d =
40 U/kg) and Eptacog alfa (activated) (d = 270 pg/kg) in a model of a controlled liver in-
jury in 62 rabbits of the Chinchilla breed. It was found that FM, in comparison to place-
bo, reduced the volume of blood loss by 2.9 times and the rate of blood loss by 1.7 times,
despite the dabigatran-induced hypocoagulation. Comparators did not show hemostatic
efficacy. FM did not affect the parameters of the coagulogram (no visible hemostasio-
logical effect), while the compared drugs showed some signs of increased hemostatic po-
tential. It is assumed that the hemostatic effects of low, physiological doses of FM can be
realized bypassing thrombin (factor I1a), which determines the need for further studies.

Keywords: fibrin monomer, dabigatran etexilate, eptacog alfa (activated), prothrombin
complex concentrate, liver injury, hemorrhage model, hemostatic effect
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