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BeeneHve

Cob6niogeHne nonoxeHuin ctaHgaptoB cepun 1SO 10993 «OueHKa 61M010rM4ecKoro
OeCcTBUS  MEeAVMUUHCKUX U3genuidi» no3BosmMT  ob6ecneuntb CUCTEMHbIM  NOAXon, K
nccneaoBaHMio 6GUONOTMYECKOro AeiCTBUS MeQULMHCKUX U3AENWNA.

Llenbto aTUX cTaH4apTOB He ABMSETCA 6e3yCc/ioBHOe 3akpernsieHne eanHoobpasHbIX
MEeTOL0B UCCMef0BaHWn U UCNbITaHWI 3a rpynnamMn OLHOPOAHbIX MEeAULIMHCKUX U3LeNnuii B
COOTBETCTBUM C MPUHATON Knaccudukauvein Mx no Buay W A/IMTENIbHOCTU KOHTakTa C
opraHM3mMoM u4enoBeka. [losToMy nnaHMpoBaHME W MPOBEAEHWE UCCNefOBaHWA 1
UCMbITAHWA  JO/MKHbI  OCYLLECTBASATb  CMEUMaIUCTbl, WMEKLWME COOTBETCTBYIOLLYH
MOAroTOBKY M OMbIT B 06/1aCTM  CaHUTAPHO-XMMWYECKON, TOKCUKOSIOTMYECKOW 1
BGMOMOTNYECKON OLLEHOK MEeANLIMHCKNX U3OeNnii.

CraHgapTbl cepun SO 10993 4BAAOTCA PYKOBOAALWMMU  OOKYMeHTamMu  Ans
NPOrHO3MPOBaHUSA U UCCefoBaHNs 6MON0rMYEcKoro AeCcTBNS MeSULMHCKUX U3LENW Ha
cTagun Bblbopa MaTepuasioB, MpefHasHaueHHbIX 4718 UX U3rOTOB/IEHWS, a Takke aNs
nccnefoBaHnin roTOBbLIX U3AENWA.

B ceputo 1ISO 10993 BXoAAT cnepylowue yactv nog obwym HassaHuem «OLeHka
6100rNYECcKOro AeNCTBUSA MEAULIMHCKUX N34enix»:

YacTtb 1- OueHka v nccrnenoBaHus,

UacTb 2 - TpeboBaHMsA K 06paLLEHNIO C XXMBOTHLIMMU;

Yactb 3 - VccnepoBaHnsa reHOTOKCWMYHOCTU, KaHLLepOoreHHOCTU W TOKCUYECKOro
OEeNCTBUSA Ha PENpPOAYKTUBHYH (DYHKLNIO;

UacTtb 4 - ViccnepgoBaHne nsgenuii, B3aumoAeiiCcTBYOLMX C KPOBbIO;

Uactb 5- WccnepgoBaHve Ha LIMTOTOKCMYHOCTL: METoAb! in Vitro;

UacTtb 6 - VccnepgoBaHne MeECTHOMO AENCTBUSI NOC/E MMNNaHTaumuy;

Yactb 7 - OcTatoyHoe cofepxaHue aTuneHokecuaa nocsie cTepunmnsaunm;

Yactb 9 - OCHOBHble nNpuWHUMNbI  UOEHTUUKAUUM U KOJIMYECTBEHHOIO
onpegesnieHns NoTeHuuasibHbIX MPOAYKTOB Aerpajauunu;

YacTtb 10- ViccnegoBaHue pasgpaxkarolero u CEHCUMbUM3npyowero aeicTems;

YacTb 11 - VccnegoBaHue 06LLIETOKCUYECKOro AENCTBUS;

YacTb 12 - MNpurotoBneHne npob 1 ctaHaapTHbIe 0bpasupl;

Yactb 13 - WpeHTudmkaumsa U KONMYECTBEHHOE oOnNpefesieHne NpoAyKTOB

aerpagaumn nosIMMepPHbIX MeguUNHCKUX |/|3,qer||/||7|;
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Yactb 14 - VgeHTUdMKaAUMA U KONMMYECTBEHHOE OnpefenieHne nNpoAyKToB
Jerpagaunn nsgenuii U3 Kepamuku;

Uactb 15 - MpeHTudmkaums 1 KONMUYECTBEHHOE oOnpefenieHMe npoayKToB
Jerpagauvn nsgenuii U3 MeTassioB 1 Cnasos;

Yactb 16 - MogenvpoBaHue U wuccnegoBaHne TOKCUKOKMHETUMKM MNPOAYKTOB
Jerpagaumn 1 BbIMbIBaHUS,

YacTb 17 - YcTaHOB/IeHME MOPOroBbIX 3HAYEHW /19 BbIMbIBAEMbIX BELLECTB;

YacTb 18 - MccnepgoBaHve XMMUYECKMX CBOMCTB MaTeprasios;

Yactb 19 - WccneposaHve — (PU3NKO-XMMUYECKUX,  MOPMOSIOTMYECKMX U
Tonorpagpmuecknx CBOCTB MaTeprasnos,;

Yactb 20 - [MpuHuunbl 1 MeToApl MCCeA0BaHNs UMMYHOTOKCMYECKOro AelicTBuS

MeAULMHCKNX N3aennii.
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MEXTIOCYAAPCTBEHHBbIW CTAHOAPT

N3OENVS MEAULIMHCKUE
OLIEHKA BWOMOMMYECKOrO AENCTBUA MEAVNLMHCKNX U3AENNA

YacTtb 4

WccnepoBaHusa U3gennii, B3anMOERCTBYOLWMWX C KPOBbHO

Medical devices. Biological evaluation of medical devices.

Part 4. Selection of tests for interactions with blood

Jarta BBegeHna — 2013-01-01

1 O6nacTtb NpUMeHeHUA

HacToawmin cTtaHgapT pacnpocTpaHseTcss Ha MeToAbl OLEHKM B3aMMOAENCTBUS
MEANLMHCKMX U34enuii (danee - n3genuii) ¢ KPoBbHo.

HacTosawmin ctaHaapT ycTaHaBMBaeT:

a) knaccudmkarmio MEeANLIMHCKMX " CTOMATO/1I0TNYECKMX nsgenwi,
npegHasHavYeHHbIX 4715 UCMNO/b30BaHMSA B KOHTaKTe C KPOBbH, OCHOBaHHYK Ha 06nactu
NPUMEHEHNA 1 OINTENbHOCTU KOHTakKTa B cOOTBEeTCTBMM ¢ ISO 10993-1.

b) dyHaameHTanbHble MPUHUMMbI, fieXallyue B OCHOBE OLEHKM B3aMMoAdeiicTBuS
N30ENNIA C KPOBBIO;

C) MOSICHEHMS K CUCTEMHOMY BbI6OPY METOA0B MCC/eA0BaHNsA, a Takke NPUHUMMLI 1
Hay4HY OCHOBY 3TVX METOOB.

[leTanbHble TpeboBaHMA He MOryT ObITb ONpeaesieHbl U3-3a OrPaHNYEHHOCTH
3HaHWIA 1 TOYHOCTU METOAO0B UCC/eAoBaHWi. HacToswmii ctaHaapT onucbiBaeT
6GMOMOMMYECKYH OLLEHKY B 0BLLMX YepTaxX 1 MOXET ObiTb HE NONHLIM AN cneuuruyecknx

MEANLMHCKNX U3aENNiA.
2 HopMaTuBHbIE CCbIJIKA

B HacTodAweM CTaHaapTe UCMNOoJ/Ib30BaHbl HOPMaTuBHbIE CCbIJTIKM Ha cneayrouine

CTaHOapThbl:

M3paHne opuypanibHoe
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ISO 10993-1:1997 Biological evaluation of medical devices — Part 1. Evaluation
and testing (OueHka 61M0NOrMYecKkoro AeicTBMA MeamuUMHCKnx usgenuii. Yacts 1 OueHka
1 nccnefosaHus)

ISO 10993-2:1992 Biological evaluation of medical devices — Part 2: Enimal
welfare requirements (OueHka 6MON0rMYECKOro AENCTBUA MeANLUMHCKUX n3genuin. Yactb

2. TpeboBaHust K 06paLLLEHNIO C XMBOTHLIMU)
3 TepMuUHBbI N onpeneneHus

B HacTodwem craHgapte MnpuMMeHeHbl TepMuHbl no ISO 10993-1, a Takke
crnefyloLie TePMUHbI C COOTBETCTBYIOLLIMMU ONpeaesieHUAMUN:

31 B3aumopgencTBue mu3genuini C KpoBbH: B3aumopeiictBne wuspenuii ¢
KPOBbIO WM N106bIM 13 €e KOMMOHEHTOB, Bbi3blBalOLLEe W3MEHEHWS B KPOBW, OpraHax,

TKaHSX NGO BNUSOLLEE Ha caMo n3genne.

MpumeyvyaHne — ISTU U3MEHEHUA MOTYT MPUBOAUTL UM HE NPUBOANTL K KTMHUYECKU
3HAUYMMbIM WU HexesaTeflbHbIM nocneacTsusam. B npunoxeHun A npusBepeHa [OMNOSHUTESIbHAA

UH(OpMaL s No 3TUM B3aMMOAeNCTBUAM.

3.2 ex vivo: TepMmWH, OTHOCAWMIACA K TeCcT-CUCTEMaM B3SITUSI  KPOBWU
HernocpeacTBEHHO OT YesioBEKA WM MNOAOMbLITHOrO >KWMBOTHOTO B Kamepy AnA

I/ICCJ'Ie,EI,OBaHI/Iﬁ, PacnosI0XXeHHYO BHE TeNa.

MpunmevyaHne — B mMogenu c MCNoNb30BaHWEM XWBOTHbIX KPOBb MOXET ObiTb cpasy
e BBeAeHa 06paTHO XMBOTHOMY (PELUPKYIALMA) Uan cobpaHa B NpobUpkK AN fanbHenwero ee

nccnefoBaHuns (OAUH NyTb).

3.3 TpomM603: In vivo oeHOMEH, NPUBOASALMIA K YACTUYHON 1AM NOSHOW 3aKyrnopke

(oKkno31M) TPOMGOM MPOCBETA COCyAa MK annapara.

MpumeuaHue 1— OxapakTepnsoBaHiMe TPOM6G0O3a BK/OUAET €X ViVo U in vivo meToapl

Ha acnepuMeHTa/IbHbIX XXUBOTHbIX UIN B KTUHNYECKUX YC/IOBUAX.

MpumeuvaHune 2 — Tp0M6 COCTOUT M3 CMeCU KpacCHbIX KPOBAHbLIX K/IETOK, arperatos

TPOMOOLMTOB, PnbPUHA U [PYTUX PDOPMEHHBIX 3/1IEMEHTOB.

34 koarynsaums: ®eHoMeH, BbITEKAKOWMI M3 aKkThBauuM Kackaga (hakTopoB CBep

TbiBaHUA.
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MpumeuyaHue — dakTopbl Kackajga koarynsumm u uGPUHONUTUYECKOW CUCTEMBI

MOTYT ObITb U3MEpPEHbI BC/ies 3a KOHTAKTOM C U3genmem Kak in vitro, Tak u in vivo.

3.5 Tpomb6ouuT: be3bsgepHoe KNEeTOYHoe  Teno, NpuUCyTCTByKLlee B
UMpKynupytoweli  Kposwu, cnocobHoe aare3anpoBatb K MOBEPXHOCTU W arpernposathb,

hopMUpysa KPOBOOCTAHAB/IMBAIOLLLYHO MPOGKY.

MpumeuvaHune - KccnepgoBaHue TpOMGOLMTOB Bko4YaeT B cebss NoACYET MX umcna ¢
aHanM3oM WX CTPYKTYpbl W yHKUMiA. TecTUpoBaHME MOXET 3ak/wyaTbCs B aHanuse
TpoMGOLMUTAPHLIX  (haKTOPOB  WAU  KOMMOHEHTOB  MOBEPXHOCTW  KIETOK, BblAeSIiEMbIX

TpOM6OLI|I/ITaMI/I nnn aare3npoBaHHbIX K NOBEPXHOCTU U3nennsa.

3.6 rematosnorusi: lccnefoBaHne KpOBM, COCTOSILLEE B MOACYETE K/IETOUHbIX
3/1EMEHTOB 1 KO/IMYECTBEHHOM OMNpeAeseHn KOMMOHEHTOB M/1a3Mbl.

3.7 cuctemMa  KOMMJieMeHTa: YacTb  €CTeCTBEHHOM  MMMYHHO  CUCTEMb,
COCTOSILAA W3 HECKONbKMX GENKOB MNna3Mbl, BKIOYas (DEPMEHTbl W KIETOUHble

peuenTopsl.

n punmevyaHune — AKTUBHbIE MO/Siekynbl, nonydYaemble U3 KOMNOHEHTOB KOMNAEMEHTA,

BOBJ/IEKAKTCA B pa3BUTNUE BOCNa/ZINTE/IbHbIX Npoueccos, cparou.mos n NN3NC KNeTok.
4 CokpauweHuns

B HacTosileM cTaHgapTe NpUMEHEeHbI CeayloLine CoKpalleHus:

Bb - npopykT anbTepHaTUBHOIO MyTW akTUBaUMK KOMMIEMEHT],;

p-TG - 6eTa-TpoMO60rnobynnH;

C4d - dparmMeHT akTMBMpOBaHHOTO C4 KOMMOHEHTa CUCTEMbI KOMMNEMEHTE,;

C3a, C5a - npoaykTbl paclienneHns komnoHeHToB C3 1 C5 KoMnsiemeHTa npu ero
aKTMauuu;

CDG62L - L-cenekTuH;

CH-50 - 50 % obuero remoanTUYecKoro komnsemeHTa (remonmsa);

CT - KoMmnbloTepHas ToMorpagus;

D-gnmep (D-Dimer) - cneunduryeckme nponyktsl pacnaga pubpuna (F Xill,

NepPEKPECTHO CBSA3aHHbIV (hparMeHT pacnaga ubpuHa);
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OKMO (ECMO)- aKcTpakopnopasibHblli MeMbpaHHbIii OKCUreHaTop;

C3M - ckaHuMpyloLan 3fieKTpoHHaA MUKPOCKOMUS;

MnAo (FDP) - npoaykTbl gerpagaunn dmbpnHa/pnbpoHoreHa;

®MNA (FPA) - cdmbpuHonenTtug A;

Fu2 - akTMBupyroLWwumii NPOTPOMOUH dhparmeHT 1+2;

iC3b - MpoayKT akTMBaLUM LEeHTPasIbHOTO KOMMOHEHTA CUCTEMbI KOMM/IEMEHTA;

WN-1 (IL-1) - nHTepneikuH-1;

HIMB (IVC) - HWXHAS nonas BeHa;

AMP (MRI) - s54epHbIA MarHATHbIA PE30HAHC;

PAC-1 - MOHOKNOHa/IbHOE aHTUTENO K aKTMBUPOBAaHHOW dhopMe rnukonpotenHa 1
151 Ha NOBEPXHOCTU TPOMOOLMUTE;

M3T (PET) - NO3UTPOH-3MUCCUOHHAsA ToMorpagus;

MOT (PRP) - nna3ma, oboratleHHas TpomoouuTamu;

M-cenektuH (P-selectin) - peuenTop, BblAeNSAEMbIA B MPOLIECCE peakumm
BbICBOOOX/AEHWS TPOMOOLUTOB MM SHAOTENNASTbHBIX K/ETOK;

Tod-4 (PF-4) - dhakTop TPOMOOLUTOB;

MB (PT) - npoTpoM6GMHOBOE BpeMs;

UTB (PTT) - yacTuyHoe (napumanbHOE) TPOMOONIacTUHOBOE BPEMS;

AUTB (APTT) - akTMBUPOBAHHOE YacTUYHOE TPOMOONIACTMHOBOE BpeMS;

PUNA (RIA) - pagmonmMmyHOIOTUYECKNI aHaun3;

S-12 - MOHOKNOHa/IbLHOE aHTUTENO K asibdpa-rpaHysiam MeMopaHbl KOMMOHEHTa
GMP 140, koTopble NogBepratoTCA BO3AENCTBUIO BO BPEMSI peakumn BbICBOOOXAEHUS
TPOMOGOLNTOB;

SC5b-9 - npoayKT TEPMUHa/IbHOIO MyTK aKTUBaLMN KOMMNNIEMEHTA,;

TAT - TPOMOWH-aHTUTPOMOMHOBBIA KOMMJIEKC;

TCC - TepMuHa/IbHbIV KOMMIEKC KOMM/IEMEHTA;
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TB (TT) - TPOMOGUHOBOE BPEMS;
®B (VWF) - hakTop ¢hoH BunnebpaHaa;
AVK (CPB) - annapat MCKYCCTBEHHOI0O KPOBOOOpAaLLEHNS;

ELISA - dhepMeHT-cBA3aHHOE NMMMYHOCOPGEHTHOE 1ccnefoBaHue.

5 W3penuva, KOHTakTupyrouime ¢ KpoBbi (Mo knaccudpukaumm 1SO

10993-1)

5.1 N3pennsa, He KOHTaKTUPYHOLLIe C OpraHM3MOM YesioBeKa

Cm. ISO 10993-1. Hanpumep, ycTpoiicTBa 15 AMarHOCTMKM in vitro.

5.2 N3pennsa, npucoegnHsAeMble U3BHe

K gaHHoli kateropum cornacHo ISO 10993-1 OTHOCAT M34eNns, KOHTaKTMpyoLwme ¢
LMPKY/IMPYIOLLIER KPOBBIO U CNyXallye B KayecTBe maructpaneli n ycTpoicTs ANs BXo4a B
COCYZVUCTYIO CUCTEMY.

a) K kareropum u3genuii, NpucoeguHAEMbIX W3BHE W HE WMEKLWUX NpPsAMOro
KOHTaKTa C KPOBEHOCHbLIM PYCMOM, OTHOCAT, Hanpumep, KaHvonu, YA MHATENW, U3fenns
Ana cbopa KpoBU, XpaHeHUs U BBELEHWUS KPOBU U ee NPOAYKTOB (TPYOKW, UI/bl, MEeLKU U
Ap.), KOHTeliHepbl 4718 3PUTPOLUTAPHON Macchbl.

b) K kateropmu nsgenwii, npucoeavHAeMbIX W3BHE W MMEILMX NPSMOIA KOHTaKT C
LMPKY/IMPYIOLWLE  KpOBbl0, OTHOCAT, Hanpumep, o060pyAoOBaHWe [ANns  aTrepakToMuu,
MOHMWTOPbI  KPOBW, KaTeTepbl, BHYTPUCOCYAUCTbIE 3HAOCKOMbI, BHYTPUCOCYAMUCTbIE
nasepHble CUCTEMbI, BHYTPUCOCYAUCTbIE Y/IbTPA3BYKOBbLIE CUCTEMbI, KaTeTepbl /1A
KOHTPMy/ibcauuu, annapartbl WUCKYCCTBEHHOIO KpPOBOOOPALLEHUs, 3KCTpakopnopasibHble
MembpaHHble OKcureHaTopbl, obopyfoBaHWe [ANs remogmanvsa, o06opyLoBaHue AN
[OHOPCKOro 1 TepaneBTUYeckoro adyepesa, yCTpoiicTBa Ana abcopbunm cneumdmyeckmx
BELLLeCTB KpOBU, U3LEeNUSA, BBOAMMbIE B CEPALE M COCYAbl, SKCTPAKOPMNopasibHble CUCTEMBI
BCMOMOraTe/lbHOro  KpoBOOOpalleHWsi, BPEeMeHHble 3MEeKTPodbl  KapAmoCcTUMyaTopa
(BoguTENns puTMAa), NOAKOXHBLIE CUCTEMbI NOAAEPKKA LIUPKYNALUN.

5.3 mnnaHTUpyemble nspenvs

K paHHoO kateropum cornacHo ISO 10993-1 OTHOCAT u3Aenusi, YaCcTUYHO WNn
MOMHOCTBIO MMMNJIAHTUPYEMbIE BHYTPb COCYAMCTON cucTembl. Hanpumep, konbua nns
aHHYNoMI1acTnkn, MexaHuyeckue npotesbl UM 6monpoTesbl KnanaHoB cepaua, npotesb
WM  BUOTpaHCM/IaHTaTbl COCYAOB, BCNOMOrarteslbHble YCTPOCTBA A1  CUCTEMbI

KpOBOOGpalLEeHNss  (MCKYCCTBEHHbI  Xenygoyek cepaua, WCKYCCTBEHHOe — cepaue.
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NHTPaaopTa/ibHble GaslfIOHHbIE HAcoChl), OULTPbI AN HWKHER MOS0 BeHbI, NpUGOPHI
ANa 3M60/M3aunn, BHYTPUCOCYANUCTbIE MPOTE3bl, MMMAAHTMPYEMble AedUOPUNIATOPSI,
CTEHTbI, apTEPUOBEHO3HbIE LUYHTbI, MOHUTOPbLI KPOBW, KaTeTepbl A1 BBEAEHUS NTEKApCTB,
MOCTOSIHHbIE 3MEKTPOAbl BOAUTENS puTMa (KapAWOCTUMYIATOPA), BHYTPUCOCYAMUCTblE
MeMOpaHHbIe OKcUreHaTopbl (MCKYCCTBEHHblEe ferkue), uUNbTpbl AN  yaaseHus

NeiKoLunTOoB.
6 MeTogbl

6.1 O6Lmne pekoMeHaaLUum

6.1.1 Ha pucyHke 1 npuBegeHa cxema MPUHATUA PELUeHNid, KoTopas MOXET ObITb
ncrnosib3oBaHa nMpu onpefeneHMn HeobXxoAMMOCTM UCCNefoBaHUS FeMOCOBMECTUMbIX
CBOWCTB.

Ha ocHoBaHWM n3MepeHuii NepBUYHbLIX NPOLECCOB WN CUCTEM B3aMMOAENCTBME C
KPOBbIO MOXET ObITb pa3fesieHo Ha NATb KaTeropuii.

B T1abnmuax 1 u 2 npuBefeHbl NpUMEpbl YCTPOWCTB, KOHTaKTUPYHOLUUX C

LUMPKY/IUPYIOLWE KPOBbLIO, M COOTBETCTBYHOLLME METOABI UCC/IEef0BaHUIA.

MpumevaHne — [N ueneil Hactoswero craHgapTa uenecoo6pasHo 6bi10 6bl
paspa6oTaTb nNoATBepxXAeHUe BbiGopa KaTeropuMum, OCHOBAHHOE Ha XapakTepe TecTUpyemoro
usgenua. Yacto wuccreposaHue TpomM603a ABASETCA NPeanoyTUTE NbHbIM ~ MEeTOAOM  npu
xapakTepucTuke wusgenus. Bo MHOMMX c/iyyasix /florMyeckme 0GOCHOBAHUA  MOTYT GblTb
MCNONb30BaHbl AR 3aMeHbl UCCMefOoBaHUAMU TPoMG0O3a HEKOTOPbIX KOMGUHALWA MeToAo0B

remaronornu, nccneposaHua TpOMGOuMTOB N TEeCTUPOBaHUA CUCTEMBI KOMNIEMEHTaA.

0N MeOVUMHCKUX U34enuii  CYWECTBYIOT cneuudmyeckme  MexayHapoaHble
CTaHAapThbl Ha BUAbI M3AENWiA (BepTUKaIbHLIM CTaHaapT). TpeGoBaHUs K GUOMOrMUYecKUM
NCCNEeAOBaHUAM M METOAAM TECTUPOBAHWS, CCHOPMYJSIMPOBAHHbIE B 3TUX BEPTMKASIbHBIX
CTaHAapTax, UMEeNT NpPenMyLLecTBO nepes 06LWMMM TpeGOBaHUSIMU, W3/TOKEHHbIMU B

HaCTOALLEM CTaHaapTe.
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PucyHok 1— Cxema NpUHATUS pelleHus 0 He06X0AMMOCTN NPOBEeEeHUss Uccaef0BaHui
reMoCOBMECTUMbIX CBONCTB
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Ta6nuua 1- WN3aenvs v ux KOMNOHEHTbI, KOHTAKTUPYIOLLME C LPKYSIMPYIOLLEA KPOBbLIO, 1

pekoMmeHayemMmblie MeToObl I/ICCI'IG,CI,OB&HVIVI. M3penus, npucoeanHAeMble N3BHE

KaTteropusa tectos
Mpumeps! n3genuii Cucrtema
Tpom603 Koarynauyua  TpombouuTtbl [ematonorus
KomnnemeHTa
Mpu6opsl ans
aTepakToMuu
MoOHUTOpPbLI KPOBU X Xa
O6opyaoBaHue ans
3abopa 1 xpaHeHus — X X Xa
KPOBU, KOMMYHMKaL K
OKcTpakopnoparsib-
Hble membpaHHble
oKcureHaTopsl,
obopynoBaHue ans
remoguanusa/
remounbTpaLnn,
NOAKOXHO MMMNNAHTU-
pyemble annapartbl Ans
noagepxku
KpoBoO6GpaLeHus
KarteTepsl,
NPOBOAHUKN,
BHYTpUcCoCygucTble
3HAO0CKONMbI,
BHYTPUCOCYAMNCTbIN
yNbTPasBykK, NnasepHble
CUCTEMbI, KaTeTepbl 415

KOHTpNyNbcauuu
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OkoHYaHne Tabnumupl 1
KaTeropusi TectoB
Mpumepsb! n3genuii Cucrtema
Tpom603 Koarynsauyus Tpomb6ountbl emaTtonorus
KOMMieMeHTa
O6opynoBaHue ans
XpaHeHus KneTok
Annapartbl gns
BblAeneHuns
crneueguyecknx X X X X
KOMMOHEHTOB Naa3mbl
KpOBMU
O6opypoBaHue ans
[OHOPCKOro n
TepaneBTUYECKOTrO
adepesa

'TONbKO remonuns.

Ta6nunya 2- M3genmsa n nx KOMMNOHEHTbI, KOHTAKTUPYIOLLME C LUPKYNPYIOLLEl KPOBbHO, 1
pekoMeHAyeMble MeTOAbl MCCNneaoBaHuin. iMnnaHTupyemble n3genms
Kateropusa tectos
Mpumepbl nsgenui Cucrtema
Tpom603 Koarynauymsa  Tpom6ounTbl ematonorus
KOMMieMeHTa
Konbua ons
aHHY/10NN1acTUKM,
MeXaHu4eckue knanaHbl
cepaua
MHTpaaopTanbHble
Hacoc-6an10oHbI
MckyccTBEHHbIE
Xenyaouku cepaua,

NO/THOE UCKYCCTBEHHOE

cepaue
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OkoHYaHue Tabnuubl 2

Mpumepbl nsgenui

O6opypoBaHue ans

ambonunsayum

BHyTpucocyauctbie

npoTe3bl

MmnnaHTupyemble
neonbpnnnaTopsl n
KapanosepTepsbl

MpoBogHNKN
BoAuTenen putma

PunbLTPLI ANA
yhaneHma nenkounTos

VickyccTBEHHbIE
(cnHTETUYECKMe)
cocyaucTble npoTesbl 1
3ansiaTbl, BKIOYas
apTeprmoBeHOo3Hble
LWYHTBI

CTeHThI

KnanaHbl cepgua
€CTeCTBEHHOro
NPONCXOXAEHNS,
BK/tOYas
apTepMoBEHO3Hble
LYHTBI

®unAbTPbl NOMON BEHbI

3ToNbKO remosuns.

6.1.2

2011

KaTteropusa tecTtos

Cucrtema
Tpom603 Koarynsauma  Tpom6ouuTbl emaTonorus
KomnnemeHTa
J— _ - Xa J—
BHyTpucocy-
X _ _ Xa auncTble
npoTessbl
X _ — Xa -
X _ _ Xa _
— X X Xa _
X _ _ Xa _
X _ — Xa —
X _ _ Xa _
X Xa

MpM BO3SMOXHOCTWM [A/11 UCCNEAOBaHUiA MPUMEHSIIOT COOTBETCTBYHOLLYIO

MoAesib Unn CUCTemy, Kotopad mMofesnimpyet reoMmeTputo U ycsioBua KOHTaKTa nu3genuna C

KPOBLHO Mpy

NMPUMEHEHNN NO Ha3Ha4YeHuto, BKKO4YaA MNPoOAO/DKUTE/IbHOCTb KOHTaKTa, TemMneparypy,

YC/I0OBUA CTEPU/IBHOCTU N COCTOSAHWE KPOBOTOKA. N4 |/|3,qen|/||7|, nnouwanb KOTOPbIX MOXET
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6bITb BblUMC/EHA, A0/DKHA ObITb MCCnefoBaHa 3aBMCMMOCTb Pe3ynbTaTOB UCCeA0BaHUs
OT n/Jowaan noBepxHocTn, cM2

TecTnpoBaHUIO NoABepraroT TOMbKO YacTu WU3Ae/NS, KOHTaKTMPYHOLIME C KPOBbHO.
CnepyeT BblbVpaTb METOAbl UCCef0BaHKs, COOTBETCTBYOLME MNOCNELAHUM AOCTUKEHUSAM
Hayku B JaHHOW 06/1acTu.

6.1.3 Ecnu oTCyTCTBME KOHTPO/IA B IKCMEPUMEHTE Heslb3A 060CHOBATb, KOHTPO/Ib
ob6sasaTeneH. TlpM BO3MOXHOCTM B KayeCTBE KOHTPONSA WCMOJb3YT  U3LEenus,
NPMMEHSiIEMbIE B MEAMLMHCKON MpPakTUKe, WM XOPOLO W3Y4YEeHHble MaTepuasbl,
XapaKTepuCTUKN KOTOPbIX U3BECTHbI [7].

KOHTpOsibHblE  06pa3ubl  MarepyanioB B KayecTBe  OTpUUATENbHOTO U
NOJIOXUTE/ILHOTO KOHTPOSIbHLIX 06pasuUoB, a Takke BCe wuccnegyemble marepuvassbl
LOJ/DKHbI  COOTBETCTBOBATbL TpeboBaHWAM KOHTPO/IA KayecTBa W BCEM Mpoueaypam,
rapaHTMpyoLLUMm KayecTBO mMaTepuasios npeanpuATUEM-N3rOTOBUTESIEM n
ncnbiTatenbHOM nabopartopueli. Matepuansl U U34envs OO0/MKHbI UMETb MapKUPOBKY C
nHcpopmaumein 06 n3rotToBuUTENE, KNacce 1 Tune Marepuana.

6.1.4 ViccnepoBaHve wmartepuasioB, npegnosiaraeMbix AN U3TOTOBMIEHUSA
OTOE/NbHbIX YacTell u petanein usgenus, crnegyer NpoBOAWTb METOAOM  CKPUHUHTA.
MpoBegeHne 3aTUX UCCef0BaHN HE 3aMEHSIeT M3ydyeHve M3genus B LLesIoM B YC/10BUSX,
MOLENVPYIOLLMX YCNOBUSA NPUMEHEHNS B MEAULMHCKON NPaKTUKe.

6.1.5 MccnepoBaHus, KOTOpble HE MOAENUPYIOT YCMOBUSA MPUMEHEHWUSA, MOTYT He
COBCEM TOYHO BOCMPOM3BOAWTL MPUPOAY B3aMMOAENCTBUS U3AENMSA C KPOBbH BO Bpems
K/IMHNYECKOro NpUMeHeHus. Hanpumep, oTAeslbHble 3KCMpecc-TeCTbl in Vitro wn ex vivo
Hefo0CTaTOuHbl A4/19 MPOrHO3MPOBaHNA OTAANIEHHOIO pesy/ibTara B3anuMOAEeNCTBUS KPOBY U
nsgenuvs in vivo [25], [26].

6.1.6 N3penus, npeanosaraemble K NPUMEHEHUIO eX ViVO (KOHTaKTUpYoLne 13BHE),
nccnefylot ex vivo. 3genus, npegnonaraemMble K NPUMEHEHMIO in Vivo (UMNNaHTaTbl),
nccnegyoT in Vivo Ha MOAEeM C UCNOJb30BaHWEM XMBOTHbLIX B YCNOBUSX, rAe 3To
BO3MOXHO, MOAENNPYIOLLMX YC/TOBUA KIMHUYECKOTO NMPUMEHEHUS.

6.1.7 MeTogbl MccnefoBaHWa in  Vitro MNpUrogHbl  A1S  CKPUHUHTA  U3LEeNwii,
KOHTaKTUPYIOLNX W3BHE, WIM MMMIAHTATOB, HO OHW MOrYT HETOYHO MPOrHo3upoBaTb
pe3ynbTaTbl B3aUMOAENCTBUSA U3A4ENMSA C KPOBbIO NpU AANTENbHOM, MHOFOKPaTHOM W
NMOCTOSAHHOM KOHTakTe (CcM. 6.3.1).

N3penns, npegHasHayeHHble  ansd  GECKOHTaKTHOro NPUMeEHEHNS, Ha

B3aMMOAEINCTBME C KPOBbIO HE UCCMeaytoT.



FOCT I1SO 10993-4-2011

N3penusa, KpaTkOBPEMEHHO KOHTaKTMpYyHLWMe C KPOBbKO (Hanpumep, NaHueTbl,
TMNO4EPMUYECKUE UIMbl, KaMUANAPHbIE TPYOKM 1 Ap.), Kak MPaBwnio, Ha B3aMOAENCTBUE C
KPOBbIO HE MCCeaytoT.

6.1.8 Monoxenusa pasgena 5, nyHkToB 6.1.6 1 6.1.7, pucyHka 1 1 Tabnavupl 2 cnyxar
PyKOBOACTBOM B BblOOPE METOA0B WUCC/eA0BaHWi, NpuBeAeHHbIX B 6.2.1.

6.1.9 OpHopasoBoe nabopaTopHoe obopyaoBaHve, npegHasHavyeHHoe ans 3abopa
KPOBW U NPOBEAEHUS UCCNefoBaHWA KPOBM in Vitro. MpoBepstoT, 4Tobbl yb6eauTbcs B
OTCYTCTBUWM B/IUSIHUA Ha pe3y/nbTaTbl NPOBOAMMOro MccnefoBaHus. poBepky MOXHO
OCyLLeCcTBUTb, NPOBOAA MWCC/efoBaHME Ha KOHTPOJIbHbIX 06pasuax u cpasBHMBas
pe3y/ibTaTbl C MOMOLLbI0 METOAMK, MPOBEPEHHbIX KITMHUYECKON NPaKTUKOM.

6.1.10 Ecmm wMeTogbl BbiGpaHbl B COOTBETCTBUM C  BbILLEN3NOXEHHBIMM
TpeboBaHMAMU UM UCCMefoBaHWe MPOBOLAT B YCNOBUSX, MOLENVPYHIOLLNX YCOBUS
KNMHWYECKOTO  MPUMEHEHUS, pe3ynbTaTbl WUCCAeAoBaHWs OyayT C  Hanbonbluei
BEPOSATHOCTLIO NPOrHO3MPOBaThb BO3LENCTBME U3AENUA B KNMHWYECKOW MpakTuke. OAHako
NHOVBUAY&/IbHbIE Peakuyn XMBOTHbLIX Pas3finyHbIX BUAOB W Apyrne ¢hakTopbl MOryT
OrpaHNynNTbL BO3MOXHOCTU MPOrHO3UPOBaHUA Npu NtoboMm MeToae uccrefoBaHus.

6.1.11 W3-3a wuHAMBMAYasIbHOTO Xapakrepa peakTUBHOCTW KPOBU Y XXMUBOTHLIX
pas/IMyHbIX BUAOB, MPU BO3MOXHOCTU, UCMO/b3YIOT KPOBb YenoBeka. Mpn HeobxoaumocTu
NCMOMb30BaHUS  XWUBOTHbIX, Hanpumep, €C/AM  OCYLLECTB/SIOT  OUEHKY  U3Zenwi,
npegHasHavYeHHbIX ANs OANTEIbHOr0 MM MHOTFOKpaTHOrO, WM NOCTOSIHHOTO KOHTakTa C
KpOBbt0, HEOO6XOAMMO yuuTbiBaTb, 4YTO Kaxabli BuA o6nagaet WHAMBUAYasIbHOW
peakTVBHOCTbIO KpOBW. PeakTMBHOCTb W Apyrue nokasaTenu KpoBW Y 4enoBeka u y
NpMMaToB OYeHb 6/113KN [26].

WccnepoBaHna ¢ MCNonb3oBaHWEM TaKMX XMUBOTHbIX, KaK KPOMK, CBUHbSA, TEEHOK,
oBUA, cobGaka, MoOryT fJaBaTb YAOB/ETBOPUTENbHbIE  pe3ynbTaTbl.  [OCKOMbKY
WHOVBUAY&/IbHbIE  pa3/MuMa  MOryT  ObITb  3HAUUTE/IbHbIMKW  (Hanpumep, agresus
TpomboumMTOB, TPOM603 [20] 1 remonn3 y cobak NpomMcxogut BbicTpee, YeM Yy YesioBeka),
BCE pe3ynbTaTbl WCCNEAOBaHUA Ha >KMBOTHbLIX CledyeT WHTeprnpeTupoBaTb C
OCTOPOXHOCTbH. MICNO/b30BaHHble BWAObI XUBOTHLIX W YUCAO BUAOB [O/KHbI ObiTh
060cHOBaHbI (cM. 1SO 10993-2).

MpumeyaHne — Kcnonb3oBaHMe NPUMaToOB B UCC/ELO0BAHUAX COBMECTUMOCTU KPOBU
N n3genuini  3anpeweHo 3akoHoMm rocypapctB EBponelickoro CoobuwectBsa (86/906/EEC) n

3aKoHaMu ApPYrux cTpaH.
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6.1.12 AHTUKOArynsaHTbl He MCNONbL3YIOT, 3a UCK/IHYEeHeM Cnyyaes, Korga usgesnve
JO/MKHO (PYHKUMOHMPOBATL B MX NPUCYTCTBUW. BblGOP M KOHLEHTpaLus aHTukoarynsHta
B/IMSIOT Ha B3avMOAENCTBME KPOBW C usgenviem. W3genvs, KoOTopble MNPUMEHAIT C
aHTMKoarynaHtamn, UcciegyloT B MPUCYTCTBUM  aHTUKOAry/sisaHToB.  KoHueHTpauun
aHTUKOAry/IaHTOB [O/HKHbI COOTBETCTBOBATbL MCMOMNb3YEMbIM B KIIMHUYECKNX YC/TOBUSIX.

6.1.13 [daxe He3HauuTeflbHble MoAuUKauMM  U34enuin, AOMNyWEeHHbIX K
NPUMEHEHUIO B MEAWLMHCKON MpakTvke, MOryT MPUMBECTM K 3HAUUTENbHbIM W3MEHEHUSIM
KIMHMYECKMX (PyHKUMIA (Hanpumep, N3MEHEeHUS KOHCTPYKUMKW, U3MEHEHWUS B TOW WU WHOW
CTENeHn XMMUYeCKoro coctasa NoBEPXHOCTU UM BCEro o6bema mMatepuana, U3 KoToporo
M3rOTOBNEHO W34enne, U3MeHeHWe TeKCTypbl, MNOPUCTOCTM WM APYTUX CBOWNCTB
MCKYCCTBEHHbIX CcOCyo0B). [M0O3TOMYy HEO6XOAMMO YYUTbIBATb B/IMSHWE BCEBO3MOXHbIX
MoAubukaumii Ha B3aMMOEeNCTBMe W3LeNIin C KPOBbIO MPW OLEHKE KX K/IMHWYECKOro
3HaYeHus.

6.1.14 [Ona nosy4eHUss CTaTUCTUYECKU [OOCTOBEPHbIX pe3y/nbTatoB MNpoBOAAT
[JOCTaToOuyHOEe  uWCI0  WCCMeAOBaHW, B TOM  4nic/ie  MNOAXOAALWMA  KOHTPOSb.
BaprabenbHOCTL  HEKOTOpPbIX  METOAOB  TpebyeT  MHOTOKpPaTtHOro  MOBTOPEHWA
nccnepgoBaHWiAi - ANA  onpejeneHns  3HauMMocTM  3Tux  MeTogoB.  [posegeHue
nccnefoBaHus B3avMOAENCTBUS U3LeNUs C KPOBbi0 B TeYeHWe O/INTENbHOro BPeMEHU
faet UHopMaLmMilo 0 3aBMCMMOCTU pesynbTaTtos B3aMMoencTeuns ot
NPOAO/DKATENBHOCTN  KOHTakTa. [pyM  nnaHuMpoBaHWM  3KCMEpPMMEHTa  Heobxoauma
KOHCYNbTaumsa co CrneunasimcTom fno CTaTucTuke.

6.2 MeToabl nccnefoBaHus

6.2.1 MeTogabl, pekomeHayemble A9 U3YYeHUs B3aMMOAencTBua msgenuii mn
MaTepurasioB C KPOBbIO

PekomeHayemble MeETOAbl MCCMeAOBaHWSA CrpynnMpoBaHbl HA OCHOBE KaTeropuii
nsgenuii. NMepeyHn MeTod0B NprBeAeHbI B Tabnuuax 3 u 4.

WccneposaHua  knaccudpmuypoBadbl MO MATU  KATEropusiM, OCHOBaHHbIM — Ha
nN3y4yaemMoMm npoLiecce Wan cucTeme:

a) Tpom603 (cm. 3.3),

b) Kkoarynauusa (cm. 3.4),

C) TpoMOGOUUTLI 1 MX oyHKuMK (cm. 3.5),
d) rematonorusa (cm. 3.6),

€) vMmMmyHonorus (cMm. 3.7).

anIHLI,VII'IbI M Hay4Hasa OCHOBa MeTOoA0B M1ccsieaoBaHUA U3/10XKEHbI B NPUIOXEHUN B.
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Tab6nunuya 3 — MeToabl NccrnegoBaHus U3Aennin, NPUcoeanHAEMbIX N3BHE

Tect

Tpom603

Koarynauusa

TpombouunThbl

FemaTtonorunsa

Cucrema

KoMnaemeHTa

14

MeTop,
CseToBas MUKPOCKONUSA (apgresus
TpomboumnTOoB. nenkouunTsl, arperarbl,

3pUTPOLMTLI, MBPUH 1 Ap.)

MpouUEeHT OKKIO3UW; COKpaleHue nNoToKa,;
rpaBMMeTpuyecknin aHanui (macca TPOMOOB):
cBeToBas Mukpockonus (agresms TpomM6OoUUTOB,
NeikouunTbl, CKOMMEHUs KNeTOK, 3PUTPOLUTHI,
hU6PUH 1 T. A.); CHWKEHWe p[aBfeHua uyepes
YyCTPOWCTBO, MeyeHble aHTuTena K
TPOMOBOTUYECKMM KOMMOHEHTAM

C3M (apresma wu arperaums Tpom6OULUTOB,
Mopchonorns  TpomMb6oOUMTOB U NENKOUWUTOB;
nbpuH)

UTB (HeakTMBMpoBaHHOE)

WccneposaHue crneundunyeckmx
KoarynauumoHHbix paktopos; ®rMA, D-gumep,
F,.20 PAC-1, S-12. TAT

MoacueTt TPOM60OLMTOB; arperayus

TPOMGOLMTOB; BPEMSI KPOBOTEUYEHUS

To-4, p-TG. TpombokcaH B2: ramma-
nzobpaxeHme MeyeHblx "’'In  TpombouuTOB

(BbDKMBaHME TPOMOOLUTOB)

Yucno  neiikounToB, AuddpepeHumanbHblii
aHanu3 neWkounToB; remonuns  (KOIMYEeCTBO
CcBO6GOAHOrO remMornobuHa B naasme)

Mopcuet peTVKyOLMTOB: aKTMBauus
BbICBOOOXAEHNS CMEeundnYecknx NpPoayKToB K13
KNeTok nepudepnyeckon Kposu (rpaHynoLnTbl)
C3a. C5a, TCC. C4d, Bb, iC3b, SC5b-9, CH50.

C3 koHBepTasa. C5 koHBepTasa.

KommeHTapuu

PekomeHpgyeTtcs gns
n3genuni

anutenbHoro (0T 24 4 fo
30 cyT) 1 NOCTOAHHOIO
KOHTaKTa

(6onee 30 cyT)
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Tab6nuya 4 — MeTogsl nccnefoBaHns MMNIAHTUPYEMbIX N34eNniA

Tect MeTtop, KommeHTapun
MpoUEHT OKKIO3WUW; COKpalweHue NoToKa,;

BCKpbITME un3fenua (Makpo- U MUKPOCKOMNUA);

ayToncus  AUCTalbHbIX OpraHoB (Makpo- u

Tpom603 —

MUKpOCKONMSA)

C3M, aHrnorpagus

yTB (HeakTUBUpOBAHHOE), Mns.; TB;
nnaasmeHHbli pubpuHoreH. M4

Koarynsuus WccnepoBaHne  cneundmyecknx  hakTopos —
csepTtbiBaHnA kposu; ®MA, D-gumep, Pur, PAC-
1, S-12, TAT

MopcueT TPOMGOLMTOB; arperauuns
TpombouuTOB
ViccnepgoBaHne MedeHbix '"In Tpomb6ouuToB,

Tpom6ouuUThI —
Td-4 (paktop V), p-TG, TpombokcaH B2;
raMmma-ussnyyeHue MeyYeHbIX nsotonamu
TpombouunTOB

Uucno neiikounTtoB, AudicpepeHumanbHblii
nogcyet NenkouuToB; remonus  (Koam4yecTBo
cBO6OAHOro remorno6mHa B niasme)
FemaTtonorusa —
MopcueT peTUKYNOUNTOB: aKTMBauusa
BbICBOGOXAEHUA crneunduyecknx nNpoaykToB u3
KNeTok nepudepuyeckon Kposu (rpaHynoLmTbl)
Cuctema C3a. C5a, TCC. C4d, Bb, iC3b. SC5b-9. CH50.
KOMMieMeHTa C3 koHBepTasa. C5 koHBepTasa -

6.2.2 V3genvia, He KOHTaKTUpPYoLWMe C OpraHN3MoM YesioBeka

N3penus, He KOHTakTupylolwue C OpraHu3MOM YesioBeka, He nofseprator
nccnefoBaHMIo UX  B3aMMOAENCTBUS € KpoBblo. OfHOpasoBble Habopbl ANA  TecTa
MPOBEPSAIOT C LEefbi0 UCKNIOYEHUS BNNSAHUA MaTepuasioB, U3 KOTOPbIX OHW WM3TOTOBJ/IEHBI,
Ha pe3ynbTaTbl UccnefoBaHui.

6.2.3 WN3penuns, KOHTaKTupytoume N3BHe

Mocne wucnonb3oBaHus Tabnuy 1 M 2 gnA onpefeneHnss COOTBETCTBYHOLLEN
KaTeropuv uU3genuns no OTHOLLEHMIO K KOHTaKTy C KPOBbIO C/ieflyeT UCMnosb30oBaTth Tabnmuy
3 Ana nogbopa COOTBETCTBYIOLMX METOAOB TECTMPOBaHWA B3aUMOLENCTBUS C KPOBbIO

(cm. Takke 6.1.6).
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6.2.4 VmnnaHTupyemble n3genuvs

Mocne wucnonb3oBaHuss Tabnvy 1 wm 2 4na onpefeneHnss COOTBETCTBYHLLEN
KaTeropuv n3genus no OTHOLLEHMWIO K KOHTaKTy C KPOBbIO C/iedyeT UCnosb3oBatb Tabnvuy
4 nna nogbopa COOTBETCTBYHOLWMX METOLO0B TECTUPOBAHUS B3aMMOLEWCTBUS C KPOBbIO
(cm. Takke 6.1.6). Bblbop MeToda 3aBUCUT Takke OT cneumguyeckux OCOBGEHHOCTEN
nccnegyemoro nsgenus.

6.2.5 YKaszaHus v orpaHnyeHums

PVA vcnonb3yloT AN usydeHus B3avMOLENCTBUS U3AENMSA C KPOBbH 4YesIoBeKa,
HO, KaK MpaBW/10, OH He MPUroAeH ANs KPOBU XMBOTHbIX. Habopbl, NpegHasHa4YeHHble A5
nccnefoBaHnini C MCMOMb30BaHWEM YEIOBEYECKON KPOBU, OOLIYHO HE AarT peakuuun C
KPOBbIO XMBOTHbIX, 3a WUCK/IIOYEHUEM KPOBWU HEKOTOPbLIX NpuMaTtoB. lMpu pa3paboTke TecT-
cuctem cnegyet ybegutbcAa B TOM, 4YTO TecT-CUCTEMa LEWCTBUTENbHO M3MepsieT
aKTMBaLMio, BbI3BaHHY0 WCCNedyeMbiM MaTepuasioMm, a He sBNseTcs apredakToMm,
npucyLmMmMm TecT-cucteme. Kpome TOro, ypoBHUW aHan3MpyeMbiX BELLECTB, MOMyvaembixX
npyv MOAENIMPOBaHMM in Vitro U eX Vivo C MCMOMb30BaHMEM KPOBU YesioBeKa, Hepeako
TpebyloT COOTBETCTBYyOLWLEro (MHOrAa [A0BOMIBHO 3HAYUTENLHOTO) pas3BefeHus ans
MOMYYEHNs HAOEXHbIX pPe3y/bTatoB C MPUMEHEHWEM COOTBETCTBYIOLLMX METOA0B
aHa/IM3a, Hanpumep, pPagvoUMMYHOJSIOrMYeckux MeTogoB. CnepyeT ybeanTbesi, 4TO B
paccmoTpeHne 6bIN MPUHATLI TOIBKO pPe3ysibTaTbl aHa/IM30B, U3MEPEHHBbIX B npegenax
AvanasoHa KOHUeHTpauuii, obecrnedvBatoMX HALEXHOCTb WCMONb30BAHHOrO MeToja.
CnepyeT Takke yb6eauTbCsl, 4TO Obl1 U3MEPEH Avanas3oH pas3BefeHuit uccieayemoro
o6pasua.

Mpu unccnefoBaHWM B3aUMOAEWCTBMSA W3LENMNSA C KPOBbHO MOXET BO3HUKHYTb
pa3bpoc B NOJyYeHHbIX pesynbTatax M3-3a HenpaBW/bHOTO obpalleHusi ¢ KPoBbio NGO
HeaJekBaTHO MPOrHO3MPYeEMOro BO3AECTBMSA MaTepuana A0 Hadvasia uMccnefoBaHus,
Hanpumep, Korga uccriefoBaHve OrpaHuMyMBaloT TecTaMy OAHOro Tuna wanM AonycKatoT
nonagaHne NOCTOPOHHEr0 MaTepuasia, He OTHOCALLEroCcs K UCTIbITYyEMOMY Matepuasty uam
nsgenuio. Martepuasibl, KOTOpble npeanonararT MPUMEHATb B YC/I0BUAX MeOJ/IEHHOrO
(BEHO3HOro) NOTOKa KpoBW, MOMYyT B3aMOAENCTBOBATbL C MOTOKOM COBCEM MHaue, Korga ux
MCMONb3YIT C MNOTOKOM C BbICOKOW CKOPOCTbIO (apTepuanibHas KpoBb). V3meHeHue
KOHCTPYKUMM 1 (WIK) YCAOBMWIA NOTOKa MOrYT M3MEHSATb reMOCOBMECTMMOCTb MaTtepuasa in
Vivo.

6.3 Tunbl TecToB

6.3.1 TecThbl in vitro
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Mpn paccMOTpeHMU pe3ynbTaTtoB, MOJTYYEHHbIX B TecTax in Vitro, yyuTbiBatoT
cnefywoue nokasaTenu reMaTtoKpuT, aHTUKOarynsHTbl, YCOBUS XpaHEeHUss npoobl, CPOK
XpaHeHnss npobbl, Ha/MuMe KOHTakTa C BO3OyXOM W YpoBeHb pH, Temneparypy,
nocnefoBarteNlbHOCTb  MPOBEAEHWS  UCCMefoBaHWii  u3ydyaemoro  MaTtepuana U
3KCNEPUMEHTa/IbHOrO KOHTPOJSIbHOTO 06paslia, COOTHOLLEHME NJoWagn MOBEPXHOCTU W
06beMa, YC/NOBUS AMHAMMKM XUAKOCTM (OCOGEHHO CKOPOCTb KPOBOTOKA /NGO CKOPOCTb
BbIMbIBaHUS CTEHKW). ViccnenoBaHus cnegyeT NPOBOAUTL, MO BO3MOXHOCTW, B npefenax
He 6o0siee 4 4, TaKk Kak MHOrMe CBOWCTBa KPOBM W3MEHSIOTCA cpasy e nocne otbopa
obpasua.

6.3.2 MeToabl ex Vivo

MeTogpl ex vivo npegHasHadeHbl A9 U34enuii, KOTopble npegnonaratoT
MCNOMb30BaTb €X Vivo, Hanpumep unsgenus, npucoeguHsiemole usBHe. VccneposaHus ex
VivOo Takke NpurogHbl ANs U3AENA, SKCNIyaTMpoBaTb KOTOpPble NpearnosaraeTcs in vivo,
Hanpumep, cocyaucTble npotesbl. OAHAKO B TakOM c/lyyae, MCC/efoBaHue eX Vivo He
3aMeHsieT UMnaHTaumio B KayecTse TecTa.

CyLLecTBYIOT TOTOBblE TECT-CUCTEMbI A/1I9 MOHWUTOpPWHIa agre3vun TPoMOOoUUTOB,
BO3HMKHOBEHUSA 3aMbonun, ocaxaeHws (umbpuHoreHa, Maccbl TPOMOOB, aaresum
NeinkoumnToB, ybbiNM TPOMOOLMTOB B KPOBU M akTvBaumm TpombounTtos [20], [30], [48].
CKOpoCTb KpOBOTOKa U3MepsaT nmbo npubopom ¢ addpektom [Ldonnepa, vbo
3/1eKTPOMAarHUTHbIM ~ MeTOAO0M. W3MEeHeHVe CKOPOCTU KPOBOTOKA MOXET  C/IYXUTb
WHOVKATOPOM BO3HUKHOBEHWS TPOMOOB, WX pa3MepoB, MECT OT/IOKEHMS, a TaKke
pasBuBatoLLleiics ambonmn. [N MOHWTOPWHIa B3aUMOLEWCTBUSA WU3OE/UA C KPOBbID €X
VIVO MCNO/b3YT KOMMOHEHTbl KPOBW C PajMoakTUBHbIMU MeTkamu. Yaule Bcero MeTsaT
TpoMOGOUNTLI 1 ONOPUHOTEH. VI3MEHEHME PEeaKTUBHOCTU TPOMOOLIMTOB MpY HaHECEHWM
METKM ByAeT MUHMMMU3MPOBAHO Npu 6onee TwaTeslbHOM COB6MIAEHUN BCeX AeTasneli 3Tol
npouenypsl [23], [24], [25].

MpeumyLecTBa TECTOB €X Vivo NO CPaBHEHMIO C TecTamu in Vitro 3aknio4valTcsa B
TOM, YTO MPW UCCMEe0BaHNAX €X VIVO UCMOSb3YIOT MOTOK HATUBHOM KPOBU, YTO UCKIHOYaeT
apTehakTbl, BbI3BaHHblE aHTUKOAryNsHTaMK, W co3gaeT U3MO0Iornyeckne YCI0BUs
KpoBOTOKa. EX VivO MOXHO MCCrefoBaTb HECKOSIbKO MaTepuasioB, Tak Kak MosiBnseTcs
BO3MOXHOCTb MEHSATb Kamepbl, a Tawke Habnwpatb OTAeflbHble COObITUS B peasibHOM
BpemeHun. Cpean HefoCTaTKoB MCCef0BaHUA €X Vivo - passimumMe CKOPOCTM KPOBOTOKa B
pasHbIX 3KCMEPUMEHTAaX, Y PasHbIX XUBOTHbIX, W, KaK NPaBWI0, OTHOCUTE/IbHO KOPOTKME
nepuogpl BPEMEHU A5 OLEHKN. B CBA3M C 3TUM PEKOMEHAYETCHA MCNosb30BaTb O4HO M TO

e XXMBOTHOE A/151 NOSIOXKUTEBLHOIO Y OTPULATE/IBHOTO KOHTPO/IbHBLIX 06Pa3L0B.
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6.3.3 MeToabl in vivo

WccneposaHve in vivo npegycmaTpyBaeT MMNAaHTaumMio Mmarepvana uin usgenvs
XMBOTHbIM.  JIOCKYyTbl AN PEKOHCTPYMPOBAHUS COCYAOB, MpOTe3bl COCYAOB U3
6ronornyeckoro marepuana, KosbLeBble MNpoTesbl, CepAeyHble KnanaHbl - MpUMEpbI
nsgenvii, AN nccnenoBaHns KOTOPbIX MNPUrogHbl MeTodbl in vivo. TecTbl in Vivo 06bIYHO
NPOBOAAT AN WU3YYEeHUss TEMOCOBMECTUMOCTM W3AENNIA, KOHTaKTUPYIOLWMX C KPOBbHO
6onee 24 u.

B 60MblIMHCTBE C/yYaeB ycrex 3KCMepMMEHTOB in Vivo onpefensieTcs BpeMeHeM
CBO6GOAHOTO KPOBOTOKA. [IpOLEHTHOE BbIpaXEHME OKK/I3MM W Maccbl TPomMOoB
onpefensalT nocne yganeHusa usgenus. TeHaeHums TpomM6OB, 06pa30BaBLUMXCA Ha
CTeHKax u3genuns, K aMbonusaumm AMCTaslbHbIX OpPraHoB AO/MKHa OblTb M3yyeHa nyTem
Makpo- M MUKPOCKOMUYECKMX WUCCNef0BaHWii OpraHoB, fieXalinx He Mo TeYeHWo oT
n3pgenusa. TpoM6bl yalle BCEro ckan/vMBalTcs B Moykax, nonagas Tyda Mo KPOBOTOKY
MOYeYHbIX apTepuii OT U3LENNIA, UMMIAHTUPOBAHHbIX Bbille MO TEYEHUI0, Ha KOTOPbIX U
npovcxoguna ambonmsauus (HanpyMep, CUCTEMbl BCMOMOraTe/IbHOTO KpoBOOGpaLleHus,
NCKYCCTBEHHOE cepALue, npoTesbl aopTsl) [19].

CywecTByloT MeToAbl  OLEHKM in  Vivo, KOTOpble He  OrpaHuuuBaloT
NPOAO/DKUTENBHOCTL 3KCNepumeHTa. [1s onpefeneHns nNpoxoAMMOCTM TpaHcnaaHTata
nnm mecta obpasoBaHus TpomMba UCMOMb3YKT apTepuorpammy. Ons HabnwgeHus 3a
ocaxeHvem TPoOMOOLMTOB B pas/inyHble Nepuogbl BpEMeHW WUCNO/b3YIOT PEHTTEeHOBCKME
CHMMKW. BbbDkvBaHvWe TpomMOGOUMTOB M KX YObUIb B KPOBWM WCNOJbL3YKOT B KayecTBe
WNHAVKATOPOB B3aMMOLENCTBUA MEXAY KPOBbIO W MU3Le/IMeM W naccveBaumy BCNencTsue
06pa3oBaHus HEOUHTUMbI UK afcopoummn 6enka.

B HekoTOpbIX TecT-cuctemMax in Vivo CBOICTBa MaTepuana He SBAAKTCA
onpeensoLLMMM NpY B3aMMOAENCTBUM Mexy KPOBbio U n3genvem. MNapameTpbl NOTOKa,
COOTBETCTBUE, MNOPUCTOCTb W KOHCTPYKUMSA TpaHchniaHTata MoryT umeTb 6onbluee
3HaueHve, yem 6MOCOBMECTMMOCTbL CamMoro Marepuana. Hanpumep, CUCTEMbl C HU3KOM
CKOpPOCTbIO KPOBOTOKA MOrYT fasaTb pes3y/nbTaTbl WCCeA0BaHWsA, B 3HAYUTEsIbHOW
CTeneHn oT/iMyaroLimMecs OT pesysibTaToB UCC/eA0BaHUA TOro Xe mMaTtepuana B YC0BUAX
CMCTEMbI C BbICOKOW CKOPOCTbIO KPOBOTOKA. B Takumx criyyasx pesysibTathbl, MosyvyeHHble B
TecT-cuctemMe in Vivo, OO/MKHbl UMETb 60siee BaXHOE 3HauyeHWe B CpaBHEHUUM C

pesynbTaTamy UccnefoBaHuii in vitro.
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MpunoxeHve A

(cnpaBo4Hoe)

JoKnnHnyeckne nccnegoBaHust n3genuin n npoTe3oB

Ona cepaevHo-cocyaAncTol cucTembl
A.1 O6wue nonoxeHus

A.1.1 O6ocHOBaHue

B HacToALEeM NpunoxeHnn npegcTtasneHa nHopmauns no Bel6opy TeCToB 414
OLEHKN B3aUMOZAENCTBUA C KPOBbIO M3AenNunii, npegHasHayeHHbIX 418 cepAeyHo-
cocyancToil xupyprun. Pasgen 6 HacTosLLero cTaHgapTa CoOAEPXUT PyKOBOACTBO MO
peLLeHnio BOMpoca 0 HEOH6X0AUMOCTY NPOBEAEHNSA UCTIbITAHWIA U3AENWIA,

KOHTaKTUPYIOLLMX C KPOBbHO.

A.1.2 Knaccudhmkaums

Knaccndmkauns B3anmogeincTBmsa M3Lenvs C KPOBbO, MPUBEAEHHAs HWXKEe, AaHa
Kak OCHoBa.

a) B3aumopeiictene, B pesynbTarte KOTOpPOro BO3AENCTBMIO NOABEPratoT, r1aBHbIM
o6pasom, usgenve, KOTopoe MOXET UMETb UM He UMETb HexenartesibHble NocneacTBus,
noApasfenstoT Ha credytowye rpynnbl:

1) apcopbuna 6enkoB MasMbl, UAUAOB, KasbLUUS WU APYrMX BeLLecTB W3
KpOBM Ha MOBEPXHOCTW u3genuii munm abcopbums Takmx BellecTB B
nsgenve:

2) agresusi TpPOMOOUMTOB, NENKOLUTOB WM 3PUTPOLMTOB Ha MOBEPXHOCTU
ns3genus, nam abecopbumsa BHYTPUKIETOYHbIX KOMNOHEHTOB B U3LE/VNE;

3) obpasoBaHMe MCEBAOMHTUMbI WAN TKAHEBOW Kamcysibl Ha MOBEPXHOCTU
nsgenvs;

4)  M3MEHEHWE MeXaHWYeCKMX 1 ApYrux CBOWCTB U3Leus.

b)  B3aumopgelicTsue, obnagatouiee  noTeHUMasIbHbIM HeXeslaTeNbHbIM
BO3JENCTBMEM Ha XVNBOTHOE WM YeNI0BeKa:

1) akTMBaumss TPOMOOLMTOB, JIEMKOUUTOB WM APYIMX KIETOK, akTuBauust
Koarynauuw, aktmBauus  (ubprHoNM3a, akTuBauus  KOMMJIEMEHTA,
aktmBaumsa  Opyrux nyteli  MMMYHOTOKCMYHOCTU  (MMMYyHOCYynpeccus,
NoBbILIEHNE UMMYHUTETA, UMMYHOMOAYALNS);

2) o6pazoBaHMe TPOMOOB Ha MOBEPXHOCTU M3AEeNus;
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3)  ABWXeHue cryctka kposu (Tpomba) unv Opyroro BeLLecTBa C BHYTPEHHEN
MOBEPXHOCTM  M3A4eNNs MO MNPOCBETY CUCTEMbI  KPOBOOGpALLEHUS
(smbonusaums);

4)  noBpexgeHve KIeToK, LMPKYNupyloLwelid KpoBKW, MPUBOASLLEE K aHEMUM,
remosnay, NenkoneHnn, TPOOOUUTONEHNUN WM WU3MEHEHWU0  OYHKLMUN
KNETOK KpOoBY;

5) noBpexaeHne KIeToK U TKaHel, KOHTaKTUPYIOLLMX C U30enuem;

6) runepnnasnst UHTUMbI W CKOM/IEHUE (akKyMynsiuusl) OPYro TkaHu Ha
n3genun Nnbo B6M3M HEro, YTO MPUBOAMT K CHWKEHWIO KPOBOTOKA WU
N3MEHEHWIO APYTUX PyHKUWI n3penus;

7) agre3ms u (unn) pocT GakTepuii n Apyrmx BO3byguTeneil MHekymn Ha
NMOBEPXHOCTU U3ZenNus.

A.1l.3 JlocTOMHCTBAa UM HeAoOCTaTKM >KMBOTHbIX Mogene wu in  vitro
TecTUpoBaHUS

Bbibop Mogenn C  UCMOMb30BAaHUEM XKMBOTHbIX MOXET ObITb OrpaHuyeH
TpeboBaHMAMMK, CBSA3AHHBLIMU C pa3Mepamu, AOCTYMHOCTbIO OMpefesnieHHbIX BUAOB U KX
CTOMMOCTbi0. OueHb BaxHO, 4TOGbl WCCAedoBaTeNny BHMMATENIbHO OTHOCWMINCL K
pasiMunsM 1 CXOACTBY OM3MOMOMMM BbliOPaHHbLIX BUAOB XMBOTHLIX U Ye/I0BEKA, OCOBEHHO
CBSI3aHHbIX C Koarynsumen, (QyHKUMein TPpoMOOUWTOB U NU3MCOM (PUOpUHA, a Takke C
peakuvein Ha hapmMakonorMyeckue areHTbl, Takue Kak aHecTeTUKW, aHTMKOarynsHTbl,
areHTbl, pacTBOPSOLIMNE TPOMObI M TPOMOOLNTLI, 1, HAKOHEL,, aHTUOUOTUKN.

Tak Kak peakTUBHOCTb XMBOTHbIX Pa3/iMyHbIX BUAOB HEOAMHAKOBA, U peakuus Ha
pasnnyHble U3AENNS TakKe pas/iMuHa, AaHHble, NMOJlyUYeHHbIe NNLb Ha XMBOTHBLIX O4HOrO
BUAa, HeobxoayMo MHTepPNPeTUpoBaTb C OCTOPOXHOCTLIO. [pumaThl, Takme kak 6abyuHbl,
o6nagaloT  60/bLUMM  CXOACTBOM  FeMaTosIorMYeckux  nokasarenieid, MexaHuama
CBEPTbIBaHNS KPOBM M CEPAEYHO-COCYANCTON cucTemMbl ¢ yenoeveckumun (30]. Ewe ogHo
NPEUMYLLECTBO 3ak/Il4vaeTcd B TOM, YTO MOXHO WCMO/b30BaTb  OO/bLUIMHCTBO
UMMYHOJIOTMYECKUX METOAO0B, paspaboTaHHbIX ANS 4YesioBeka, LA APYrnx npyumartos.
Cpean Hux: To-4, P-TG, O®MA. TAT, F,*2 Yacto ucnonb3yoT cobak, 4TO MO3BO/MSET
NOJYYNTb LEHHY UWHpopmaumio, Tak Kak Tpom603, 3aBUCAWMA OT MNPUMEHEHHOrO
M3nenns, y HWX BO3HMKaeT ObicTpee, 4YeM Yy 4esioBeka. ITO pasmuve MOXHO
paccMaTpuBaTb Kak MpPevMMyLLecTBO UCMONb30BaHNA cobak B MCCMefoBaTeNIbCKMX LensiX.
CBuHeli cunTaloT NOoAXOAAMMM MOAEeNAMU 6narofaps CXOACTBY CepAevHO-COCYAMCTONM

CUCTEMbI U TemMaTosIorMYeckux nokasaTeneil 3Toro BMOga W 4denoseka. Takke cnepnyet
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yuuTbiBaTb BANSHWE XUPYPrMYECKOro BO3AENCTBUS MPU UMMIAHTaUUM Ha pesy/bTaTtbl
TECTOB ¥ BBOAUTbL COOTBETCTBYIOLLMIA MOMOXUTESbHBIA KOHTPOJIbHbIA 06paseL.

Bcneacrtene CyLEeCTBEHHbIX OT/IMYMIA 8 reMaTosiorMyeckux U remMmoctaTuyeckmx
hakTopax M MX aKTUBHOCTU KPOBb 4YesioBeKa crefyeT UCNo/b30BaTb BO BCEX Cryvasx,
Korga 370 BO3MOXHO.

TpoMboo6pa3oBaHNe — MPOLLECC AUHAMMWYHBIA, MO3TOMY N4 in Vitro TeCTUpOBaHNS
TpomMb6006pa3oBaHNA  LenecoobpasHo, HaCKO/IbkoO  3TO  BO3MOXHO,  MpYMEHEeHue
OVHAMWYECKMX YC/IOBMIA (Hampumep, B YCMOBMAX MOTOKA, CO3J4alOLWMX ONpeAesieHHble
CWMbl CcABWra Ha TrpaHuue pasfgena kpoBb/MaTepuas). [is  HEKOTOpbIX KlaccoB
nccnefoBaHns B3auMOAENCTBMSA KPOBM C MaTepuasiaMm MOryT ObiTb NPUMEHEHbI TeCTbl B
cTatuke.

Tak Kak nauueHTbl C MMMIaHTUPOBAHHbLIMY CepAEeYHO-COCYANCTBIMU U3LENUAMM
MOryT noslyyaTb  aHTUKoary/lsiHTbl WM aHTUTPOMOOTUYECKME  JleKapcTBa,  BaXHO
MOZEeIMpoBaTh 3TN YCNOBMSA in Vitro.

Mpoueaypbl, WCNOMb3yeMble [ANS OUEHKU W3AEeNViA, npeAHasHa4YeHHbIX A
CEpPAEYHO-COCYANCTON XUPYPrM Ha >XUBOTHbIX, MOYTU T€ X, 4YTO B K/AMHUYECKOW
npaktuke. OpfgHako, MOZENN C WUCMO/Ib30BaHMEM  3KCMEPUMEHTA/TbHBIX XUBOTHbIX
NO3BOMIAOT  OCYLLECTBAATb  MOCTOSHHbIA ~ MOHWTOPUHT UM UCCNefOBaHUe  BadKHbIX
nepemMeHHbIX NPy CUCTEMATUYECKOM KOHTPOSeE.

A. 1.4 NpOTOKOSIbl TECTUPOBaHUS (418 3KCNEPMMEHTOB Ha XXUBOTHbIX)

Tpom603, TpPoOMOO3IMOONS, KpOBOTEUEHME U WHAEKUMA — 3TU  SBEHUs
CBUAETENMLCTBYT O HEAOMyCTMMOCTU WUCMO/b30BaHUS U AasibHelileli pa3paboTku yxe
MMEeILWMXCA  MPOTe30B  CepAevyHo-cocyaucTol  cucTembl.  [ns  w3genuii C
KpaTKOBPEMEHHbIM BO3[ENCTBUEM Ha KPOBb (MeHee 24 4) BaXHbIMW SBMASKTCS TOYHbIE
onpefesnieHns CTENEHN Pas/imynii reMaTosIorMyeckmnx, reMOgMHaMNYECKUX NEPEMEHHbIX, a
Takke MNepemMeHHbIX, XapakTepusywwmx GQyHKUMOHMPOBaHe u3genus, obpasoBaHue
Maccbl TPOMOOB W, BO3MOXHO, 3aM6onusA. [pu  ASMTENbHOM, MHOTOKpatHOM  Wn
NMOCTOSAHHOM KOHTakTe (6osiee 24 4) BHUMaHWe yaensiioT MeTOAMKE Cepun U3MepeHui,
KoTopble CMOryT AaTb MWHopMauuio OTHOCUTENBHO BPEMEHM TPOMOG0O0OOpA30BaHUSA U
TPOM603M60/IMKM, NOTPEBIEHUSA KOMMOHEHTOB LMPKY/MPYHOLLEA KpPOBW, BO3HWMKHOBEHWS
rMnepnnasMn  BHYTPEHHEl MOBEPXHOCTM COCYAOB W MHekyun. B oboux Tunax
BO3OENCTBUA W KaTErOpUsiX KOHTaKTa MCC/ef0BaHue reMonn3a MMeeT BaHOE 3HauvyeHue.
Ha o6pasoBaHne TPOMOOB MOXET OKasbiBaTb 3HAYUTENILHOE BJ/IMSHUE XMPYyprayeckas
TEXHWKa, pasHooOpasHble,  3aBUCAWME  OT  BPEMEHW, TpombonuTMYeckue U

ambonmTuYeckmne adhekTbl, MHPEKUNA, Bbl3BaHHbIE U3AENNEM, N BO3MOXHbIE N3MEHEHMS
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MOBEPXHOCTU MNPUMEHSIEMbIX MW3AEeNuiA, HanpuMep runepnaasns  MWHTUMbL U U3NC
aHOoTENMS.

MocneacTBus B3auMOAENCTBUSA Yy)KEPOLHbIX MOBEPXHOCTEN C KPOBbK MOTYT ObITb
pasfiMyHbIMU: OT MHOXECTBEHHOro Tpombo3a 1 ambonuu [0 HeynoBuMbIX 3GICDEKTOB,
TakMX Kak YCKOpeHue noTpebneHns remMocTaTUyeckux 3/1IEMEHTOB: Noc/iefHee MOXeT
UMETb KOMMEHCUPOBaHHLI XxapakTep (obwee 4ucno TPoMOOUMTOB, NOTPEOB/EHHbIX
n3genvem, kak npaBwio, Maslo U He BMSIET Ha pe3ynbTaTbl aHam3a obuiero uucnia
TPOMOOLMTOB) WK
MPUBECTU K CHWKEHWIO YMCAEHHOCTW TPOMOOLMTOB U (PaKTOpPOB CBEpTbiBaHMSA KPOBU
(nnowanb nNOBEPXHOCTU WU3ZeNus BevKa, YTOObl 3axBaTWTb 4YMC/IO0 TPOMOOLMTOB,
[OCTaTouyHoe AN U3MEHEHWS pe3ynbTaToB aHannsa obLuero ymcna TpoMOoLMTOB).

A.1.5 MNpoTokKosbl 418 TECTUPOBAHUA In Vitro

In vitro TecTupoBaHWe MO3BOSISIET MPOBOAUTL AOCTATOYHOE A/ CTaTUCTUYECKOM
OLEHKN 4NC/MO TECTOB MPUM  OTHOCUTESIbHO  HWU3KOW  CTOMMOCTM W OTCYTCTBUM
He06X0AUMOCTIN YMEPLLB/IEHNS NOAONbITHLIX XMUBOTHBIX. VI3MepeHus1 cBsA3aHbl C BbICOKOIA
cTeneHbl BapuabenbHOCTV remMaTosIorMyeckux, reMogmHaMMyecknx U gYHKLUOHa bHbIX
CBOICTB, (YOPMMPOBAHNEM KpYMHbIX TPOMOOB WM akTMBaumeil cMCTeMbl KOMMseMeHTa. In
vitro noAxoz, No3BosseT PerncTpupoBaTb KMHETUKY Pas3/iMuHbiX (DaKTOPOB U aKTUBHOCTEN,
N3MEHAS NPOAO/MKUTENBHOCTb KOHTaKTa Marepuasnia uim U3genus ¢ KpoBbio.

A.2 KaHtonun

KaHonm 06bI4HO BBOAAT B OAUH MK 60nee OCHOBHbIX KPOBEHOCHbIX COCYA0B AJ15
obecneyeHnss HeEMPepPbLIBHOIO NOCTYM/IeHNsA KPoBU. VX Takxke npumeHsaoT B AVIK 1 gpyrmx
ycTpolicTBax. KaHonm MOXHO nccnegoBatb B OCTPOM WU XPOHUYECKOM SKCMEPUMEHTE 1,
Kak nMpaBw/o, WX UCCeAYOT Kak apTepuoBeHO3Hble (AV) LyHTbI. Vicnosib3oBaHme KaHH/b
He3HauUTeNbHO W3MEHSIET YPOBHW KIETOK B LVPKY/IMPYIOLWEA KpoBM unv  hakTopbl
CBepTbiBaHWA KPOBWU. KaHou, kak 1 Apyrue yCTpolricTBa, UMEIOLLME KOHTaKT C KPOBbIO BHE
opraHusma corfacHo 5.2.1, 06bI4HO B MEHbLLUER CTeNeHn NogBeprarT UccnefoBaHmio (CMm.
5.2.2, 5.3).

A.3 KateTepbl 1 30HA4bI

BONbLIMHCTBO TECTOB, NPUMEHAEMbIX A1 UCCNEfOBAHUSA KaHIOMb, NOAXOAAT U AN
nccnefoBaHUsl KateTepoB U 30HAOB. [loNoxeHWe KaTeTepoB B apTepuasibHOn  um
BEHO3HO/ CUCTEeMEe MOXET 3HauuTeslbHO MNOBAMATbL Ha B3auMOAENCTBME WU3AENMsS C
KpOBblO. PekomeHayeTcs OCyLecTBASATb OAHOBPEMEHHOE KOHTPO/IbHOE uccnefoBaHue,
MCNO/b3ys MPOTUBOMOJIOXKHYIO apTepuio un BeHy. MNpu yaaneHun katetepa Heobxoamma

OCTOPOXHOCTb, UTOGbI HE CABUHYTb TpoM6. VccnepoBaHue in Situ AaeT BO3MOXHOCTb
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OLEHUTb CTEMeHb Y4YacTus NOBPEXAEHWIA MHTMMbI UM MECT BBOAA KaTeTepoB W 30HA0B B
npouecce obpasoBaHuA Tpomba. MccnefoBaHuWe KUHETUMKM C NPUMEHEHUEM MeYeHbIX
KOMMOHEHTOB KPOBW PEKOMEHAYETCA TOSIbKO [/19 KaTeTepoB, KOTOpble BBOAAT Ha
OnvTeNnbHOe BpeMs, HO MOXET OblTb MNOJE3HbIM A1 MPOrHO3MPOBAHUA HAaKOMNIEHUA
TPOMOOB in vivo. AHTUrpadus 1 U3MepeHne CKOPOCTM KPOBOTOKa Mo Jonnnaepy Moryt
ObITb TaKKe NONE3Hbl.

A.4 JKcTpakopropasibHble OKCUreHaTopbl, remoAnain3aTopbl, 060pyaoBaHmne
AN nedyebHOro adpepesa W ycTpoicTBa Ansa  abcopbumm  cneymdmnyeckmnx
KOMMOHEHTOB KPOBU

FemocTatuyeckas peakuust Ha AWK MoxeT ObiTb BeCbMa 3HaUYNTENIbHON 1 OCTPOIA.
MHorne ghaktopbl, Takme Kak NMpuMeHeHWe OTCOCOB KPOBW, COCTaB MojaBaemoli HacoCoM
XWOKOWN YacTu KPoBW, TMNOTEPMUSA, KOHTAKT KPOBU C BO3[YXOM W BPEMS KOHTaKTa, BAVSAIOT
Ha pe3ynbTaTbl UCCeA0BaHUs. AMO0/bl B OTBOAALLMX MarucTpasisix MOXHO onpeaensTh,
nepvogmnyecky noMeLlas ex Vvivo ounbTpbl 4718 KPOBU WA MPUMEHSIS yNbTpasByK Wm
Apyrve  HevHBasuBHble  npuembl.  HakonneHne  TpomM6OB  MOXHO  OLEHMBaTb
HenocpeacTBEHHO BO Bpems paboTbl YCTPOCTBA, OTMeYas TakMe YHKUMOHA/bHbIE
nokasaTtenn u3genus, Kak nageHne AaBfieHus B OKCUTeHaTope U CKOpPOCTb nepeHoca
kucnopoga. lMNMprobpeTeHHas BpeMeHHas AMCHYHKUMA TPoMOOUWTOB, accoummpyoLlancs
C BbIOOpPOYHBbIM BbICBOOOXAEHMEM asibdpa-rpaHyn, Habnwganacb y MaUUEHTOB C
nogxmoveHHsim  AMK [31]; Bpemsa KpoBOTeueHus W Apyrve MeTofpl uccrefoBaHus
TPOMOGOLMTAPHOrO remocTasa 0CO6EHHO pe3y/IbTaTUBHbI.

AVK 1 remogvanusatopbl MOryT CTaTb MPUYMHOWA akTMBauum KomnjemeHTa. B
pesynbTarte MOXeT BO3HUKHYTb 3HAYUTENIbHbLIA JIeroYHbIA NeiikocTas, NoBpexaeHue
Nerkux n ux gyHkuuii. MoaTomMy Ko/M4ecTBEHHas OLEeHKa reMOSIMTUYECKON aKTUBHOCTU
KOMM/IEMEHTa BECbMa 3Ha4YMma 1 3aBUCUT OT NPYMEHSEMOro U3genus.

O6opygoBaHve Ans TepaneBTMYECKOro adepesa M yCcTpoicTBa Ansa abcopbuun
cneumgnyecknx cyobcTaHUmMii U3 KpoBM Gnarogaps BbICOKOMY MoKa3aTesito COOTHOLLEHUS
MexXay nowanbio MOBEPXHOCTM M 06BLEMOM MOrYT ObiTb MOTEHUMANBHOW MPUYNHON
aKTUBaUMM KOMM/JIEMEHTa, Kkoarynsuuw, TpoM6ouuToB W neikounToB. lccneposaHue
B3aMMOJENCTBNA KpPOBM C MNOAOGHBbIMU M3OEMAMW crefyeT MNpOBOAUTL MO TeM e
npuHLumnam, Kak M uUCMbITaHWE  3KCTPAKOPMOpaslbHbIX  OKCUreHaTopoB U
remMoAvann3aTopos.

A5 W3genus, noggepkuBarowme paboTy XenyaoukoB cepgua (Cuctembl

BCNoMorartesibHoro KpoBoo6GpatleHus)
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3TV N30enns MOryT Bbi3blBaTb 3HAUYNTESIbHbIE U3MEHEHUS Pa3/INUHbIX KOMMNOHEHTOB
KpoBu. Cpean hakTopoB, MPMBOAALIMX K Takomy 3hdiekty, MOXHO ykas3aTb Ha
3HauUUTE/IbHbIE NOWAAM WHOPOAHLIX MOBEPXHOCTEN, BO3LEWCTBYOWMX HA  KPOBb,
BbICOKUIA PEXUM KPOBOTOKA M y4acTKW, HapyllawliMe KpoBOTOK, NMG0 3akpyymBas ero,
nnbo pasgensisi. ViccnegoBaHue Takmx usgenuii MOXET BK/IoYaTb B Cebsl M3MepeHue
reMonunsa,  KOHUeHTpauunm  TPpOMOOUMTOB U (PMOBPUHOTEHa,  XKM3HECMNOCOBHOCTU
TPOMOOLMTOB, aKTMBHOCTU KOMMJeMeHTa. Heob6XoaMM MOHUTOPWHI (PYHKLMOHMPOBaHUS
MeYeHn, Jerknx, UEHTPasIbHON HEPBHON CUCTEMbl. BaXHbIM KOMMOHEHTOM OLIEHKU
N3nenus ABAsSieTCA AeTaslbHoe WccnefoBaHue MNaTosfIorMyecknx U3MEHeHWn € MOMOLLbIO
Xupyprudeckoro karetepa [40], [41].

A.6 MNpoTe3bl cepaeyHoro knanaHa

Mpn NpoBeAEHNN OLIEHKN CEpPAEUHbIX KlanaHOB UrpatoT BaXKHYK POsib MHBA3MBHOE,
HEeMHBAa3VBHOE ¥ MIMOPOAVHAMUYECKOE UCCNef0oBaHNS.

OgHum 13 Hambonee SMEEKTUBHLIX CMNOCOOOB  CKPUHMHIA  AMCHYHKUNIA
NCKYCCTBEHHbIX KNnanaHoB SBNSETCH BbIC/yluMBaHue [42]. Ixokapavorpadms tunos 2D u
M no3Bo/ISET NOMAYYNTb C MOMOLLBIO Y/bTpa3Byka m3obpaxeHune cepgua. OTpaxeHue oT
TKaHell C pas3fMuHOl CTeneHbl akyCTUYEeCcKOro MOrMOWEHUs BOCMPUHUMAETCA U
nepegaeTca B dopMe u306paxeHus. pyM 3TOM MOXET OblTb M3yyeHa CTpyKTypa
MOBEPXHOCTM KnanaHoB. PaboTawwme npoTesbl kianaHOB (YOPMUPYHOT 3XO-CUrHasbI
BbICOKOTO YPOBHs, 4YTO AaeT BO3MOXHOCTb MOJlydaTb [AOBO/ILHO 4YEeTKoe W306paxeHune
OBWXyLLerocsa npenatcTeus (Tpomba, am601a). OfHAKo, KAaueCcTBO U300paKeHNsT 3aBUCUT
OT TOrO, Kakoil KnanaH nccrepyloT. dxokapavorpadms MOXeT okasaTbCA BecbMa LEeHHOW
B McCnefoBaHuy paboTbl NPOTE30B KnanaHoB, N3roTOB/IEHHbIX U3 BUONOrMYECKUX TKaHEN.
C NOMOLLbIO 3TOr0 METoAa MOXHO BbISIBUTb paspacTaHns W YTOMLWEHUS CTEHKM KnanaHa,
CrycTkM KpoBu. /cnonb3ys uepHo-6enyto 1 LBETOBYH BM3yasM3aumyM OTPaXKEHHOro 3Xo-
CArHana npu  MpPOBEJEHMU  3xokapauorpadun, MOXHO  MAeHTMdMUMpOBaTb W
NPMGAN3NTENBHO OLLEHUTbL OBPAaTHBIA TOK KpoBU [42].

PekomeHaylOT Takke ONpefenuTb BbDKMBaHWE W arperaymio  TpoM60OLMTOB,
NpoBECTW WCCMefoBaHWUs CBEpTbIBaHWUA KPOBM W FemMofv3a, MW3MepUTb [AaBneHue
KPOBAHOIO pycria W CKOPOCTb KPOBOTOKA, a Takke MPOBECTW ayTomncuilo KnanaHa u
npunerawwmx TkaHen [41], [43].

A.7 lNpoTe3bl cocyoB

B pasnuuHble y4yacTkM BEHO3HON W apTepuasibHON CcUCTeMbl MOTryT ObiTb
UMM/IaHTMPOBaHbI MOPUCTLIE U HEMOPUCTblE MaTepuasbl. Bbibop yyacTka onpegensiercs,

rnaBHbIM 06pas3oM, MpeanonaraeMbiM MPUMEHEHUEM MpoTe3a. Yem MeHblle A/ivHa
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npoTe3a cocyga u yem 6osblle ero gmameTp, TeM Bbllle BEPOSATHOCTb TOrO, YTO NpoTes
He 3akynopuTcs. [lMpaBuno 607bWOr0 nNasnbua AN18 NpOTe30B COCYAOB, BHYTPEHHWI
AvamveTp KOTOpbIX MeHee 4 MM, MOXHO ChopMynupoBaTth CAefyolyM o0bpas3om: A/iMHa
npoTesa cocyga AO/HKHa COCTaB/ATb 3HaUYeHne, paBHoe AMaMeTpy, YMHOXEHHOMY Ha 10
(Hanpumep, 40 MM gns nNpoTtesa AvameTpom 4 MMm). Hanmuve npocBeTa B NpoTese cocyaa
onpefenseTcs C MOMOLUbI NasbNMPOBaHUA Mynbca B AMCTa/IbHOM Yy4yacTke npoTtesa, a
Takke nepuoamyeckn NPoBOAMMON aHrmorpadgmeid. YnbTpasBykoBoe uccnegosatve, AMP
n M3T moryT ObITb BecbMa MosesHbl. PesynbTatbl cepum MCCNefoBaHUA MeYeHbIX
TPOMOOLIMTOB  KOPPESMPYIOT C  MOWaabid  MOBEPXHOCTW  HE3HAOTENM3MPOBAHHbIX
TpaHcnaHTatoB y 6abyuHoB (30]. [MpMMeHeHue MeToda MeYeHbIX TPoMOOoLMTOB
obneryaeTt BblsIBNEHWE MecTa 00pa3oBaHMA TPOMOOB Ha CTeHkax. PekomeHaytoT
NPOBOAUTL CEPUI0 MOACYETOB uyucna TPOMOOLMTOB, BbICBOOOXAAOLUXCA KOMMNOHEHTOB
KNeToK KpoBW, MpOAYKTOB Aerpagauun ubpuHoreHa/combpuHa © akTMBMPOBAHHbIX
MPOAYKTOB Koarysisiumn. AyTomncus Takoro mpoTesa W npwierawwux K HeMy CermeHToB
cocyga AN mMopdhonormyeckmx uccnefoBaHwin  LEefoCTHOCTM 3HAOTENMS U peakuum
nponudepaymn  MOXeT faTb LUEHHyl uHgopmaumio. Cuctematnyeckas OLeHKa
NPOJO/ILHOM N MOMNEPEYHOl Cekumii MPOKCUMAasIbHOrO WM AMCTasIbHOr0 aHacTOMO30B, a
TaKke OTAENbHbIX LEHTPasbHbIX YacTeill cocyga Heobxoguma Ans TwaTesibHOM OLEHKM
nspenvs (43].

A.8 JToByLLKM TPOMOBOB U CTEHTbI
3™ wn3genusa  uccnepywT  aHrmorpaduein M yNbTPasBYKOBbIM — METOLOM.

[lonyckaeTcs npuMeHeHne MeTOAUK A5t OLIEHKW NPOTe30B B COOTBETCTBMN C A.7 (43)].
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MpunoxeHne B

(cnpaBo4HoOe)

NabopaTtopHble MeToAbl: NPUHLUMNbI, HAYYHOe 060CHOBaHWE U MHTepnpeTauus

B.1 OcHOBHbIle MOIOXeHUA

B.1.1 O6ocHOBaHWe

B HacToAWeM NpUNOXEHUN paccMaTpyBaloT NPUHLMMBLI U Hay4yHOe O060CHOBaHWe
MeTO[0B UCC/efoBaHusA, M3NOXeHHbIX B 6.2.1. MogpobHoe onucaHve 3TUX MEeToAOB
MOXHO HaliT B CTaHfapTax Mo n1abopaTOpHON MeAWLMHCKON MPakTUke W KIMHWUYEeCKON
natonoruv. B ccbinkax (17) — (44), [46] — [49] mn [59] paccmatpuBatoT MeTOAbl
nccnegoBaHUs,  KOTopble  MOryT  ObiTb  MOME3Hbl A1 OUEHKU  U3AENWiA,
B3aUMOAENCTBYIOLMNX C KPOBbI. M3-3a 6MOMOrMYECKOro pasHoo6pasns M TeXHUYECKMX
OorpaHVyeHnii  TOYHOCTb MHOMMX W3 3TWX METOAO0B HeJoCTaTO4HO Bbicoka. [1o
BO3MOXHOCTW, YTOGbI OMpefenuTb 3Ha4YMMOCTb Pe3y/ibTaTtoB, UCCNefoBaHWs MOBTOPSIOT
HECKOJIbKO pas.

B.1.2 MpuHUMNbI in Vitro TecTUpoBaHUA

Mcnonb3ytoT ctatuyeckne v gUHaMuyeckMe CUCTEMbI, Hamnpumep, LMPKYIAuuio no
3aMKHYTOMY KpPyry 1 CUCTeMbl Ha OCHOBe LeHTpudyruposanus [50], [54].

B.1.3 YcnoBuda nposeaeHnsa TecTupoBaHud

Ona Toro utobbl WccnefoBaHWs [OCTUTaIM LEM UM OLEeHKa B3aumogeicTBus
M30EeNNS C KPOBbIO 6blna afeKkBaTHOW, coAepXallyro aHTUKOarynsHT KpPOBb WM Mnasmy
3[,0POBOr0 YenoBeka WM 3KCMEePUMEHTA/IbHOTO XMBOTHOTO WHKYOUPYIOT B KOHTaKTe C
marepuasniom nnm nsgesnmem. BozgeiictBre [LOIKHO NPOUCXOANTb B
CTaHAAPTU3MPOBAHHBIX YCNOBUAX, MOAENNPYHOLLMX YCNIOBUSA MPUMEHEHNA B MEeAULMHCKOW
npakTvke, B TOM 4uC/e A/IMTEe/IbHOCTb B3aMMOAENCTBUSA, TeMnepaTypy U xapaKkTepucTuki
KpOBOTOKa. ANMKBOTY KPOBM WM NNasmbl  UCCNEAylT cpasy Moc/ie KOHTakTa ¢
MaTepuasiom Um ngenmem.

Bbibop ycnoswii 3aBMCUT OT TOro, Kakoe u3fgenue winm matepuan uccnegyror, a
Takke OT Ha3HauyeHus JaHHOro U3Aenns.

Mpu noarotoBke 06pasUoOB A1 TeCTMPOBaHWA OCOOEHHO BaXHO WU3berarb
aKTMBauMu WM BblgeneHus B 0ObeM KpOBM /1IOObIX KOMMOHEHTOB [0 Havania
TecTupoBaHusa. OgHako, noaxogswme YCroBUSA 3aBUCAT OT TECTUPYEMOro M34esMsa um

mMaTepuana 1 onpeaensioTcs YCoBUSIMU €ro aKCnyaTauum.
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B.1.4 Bo Bpems WUCCNeAOBaHWSA  U34eNuiA, KOHTaKTUPYIOLMUX  W3BHE, U
UMNNAHTUPYEMbIX W34eNuii B YCNOBUSAX, B KOTOPbIX MX MPUMEHSIOT, KPOBb COGMpaloT B
aHTUKOArynsHT, a uccnefoBaHve NPoBOAAT, Kak onncaHo, 6e3 npeaBapuTenbHON ctagum
BO3JeNCTBYA. TecCTbl pasfefieHbl Ha MATb KaTeropuin corfacHo 6.2.1 B COOTBETCTBUM C
MPOLLECCOM WM CUCTEMOW, KOTOpbIe MCCMeayoT: TPOMOO03, Koarynsaumio, KIeTKA KpoBU U
NX OYHKLMK, TEMATONOMMIO U aKTUBaLMI0 CUCTEMbI KOMMNIEMEHTA.

B.2 Tpom603

B.2.1 lNMpoueHTHOEe BbIpaXXeHWE OKK/H03UU

Mocne TOro kak w3genvMe WCNoAb30Ba/IM U U3BMEKIN, OLEHKY OKK/I03UM
OCYLLECTBNAT BU3yaZlbHO W OLEeHMBaKT B MNpoueHTax. OnpeaensiooT CcTeneHb
Tpomboobpa3oBaHMss B  npoBoaswem nytu. OTCyTCTBME  BWAMMOIA  OKK/IHO3UU
Heobs3aTe/IbHO 03HaYaeT OTCYTCTBME Mpouecca TPOMO6006pa3oBaHUsA, NOCKOSIbKY TPOMO
CO BPEMEHU ero o6pas3oBaHns MOXET U3MEHUTb CBOE MECTOHaXOXAEHME K TOMY MOMEHTY,
Korga OLEHMBAOT MPOLEHT OKKI3MU. [PUUMHON 3aKynopku cocyga MOXeT ObiTb He
TONBKO TPOMOO3, HO 1 rMnepniasusa UHTUMbI, OCOBGEHHO B MecTax COefVHEHUs npoTesa C
cocygoM. [lna onpegeneHvs MNpuvpoAbl  OKKIO3UM  NPOBOAAT  MUKPOCKOMMYeckoe
nccneposaxve. OnpegesneHvne nowaan NoBepXHOCTH, NOKPbITON TpoMbGamMm 1 CBOGOAHOIA
OT HUX, - MOJIYKOSIMYECTBEHHbIN TECT, N MOXET ObITb UCNO/Ib30BAH HA OCHOBE CPaBHEHWS.

B.2.2 YMeHblUeHVe KpOBOTOKa

MapameTpbl KPOBOTOKa (CKOPOCTb WM  06bEM) W3MEpAT MNoc/ie  OfHOro
NPUMeHeHNs. MamepeHne MOXHO NPOBOAWUTbL BO BPeMs, nepes Win nocne npumMeHeHus.
MosicHeHWe 1 MHTepNpeTauuio pe3ynbLTaToB NPOBOAAT B COOTBETCTBUM € B.2.1.

B.2.3 'paBUMETPUYECKNIT aHaNn3 (onpeaesieHne MacCbl TPOM6OB)

Maccy Tpom60B  M3MepsaloT nocne yaaneHus  umsgenus. [MosicHeHue
WMHTepnpeTaunio pesysibTaToB NPOBOAAT B COOTBETCTBUN C B.2.1.

B.2.4 CBeTOBas MMKPOCKOMUA

C NomoLLbio 3TOW METOAMKA MOXHO MOJyYUTb MHpOpMauWio O NIOTHOCTU KIETOK,
KETOYHON arperaummn, (UOpPUHE, OT/IOXKMBLLUEMCS Ha Matepuasie, a Takke O MecTe
pacrnosiokeHUs 3TUX OT/IOKEHWI Ha MaTepuanax wim wusgenun. MeTog sBnasetcs
noJslykayeCTBEHHbIM.

B.2.5 MNepenag faBneHnsa B nsgenmu

JTOT nokasaTesib  U3MEpPAT A0 W Mocne npuMmeHeHus. [osicHeHue un
WMHTepnpeTaunio pesynbLTaTtos NPOBOAAT B COOTBETCTBUN C B.2.1.

B.2.6 CkaHupyoLLasa 3/1eKTpoHHass MUKpockonua (CIM)
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MMosicHeHNe W WHTepnpeTauuio MNpPoOBOAAT B COOTBETCTBUM C B.2.4. 3TOT MeToq
UMeeT NpPenMyLLLECTBO Nepes CBETOBOW MUKpockonuen (cm. B.2.4), Tak kak gaet 6ornee
NoApO6HYH MHbOpMaUM OTHOCMTESIbBHO TOHKOW CTPYKTYPbl M3y4YaeMblX KOMMOHEHTOB.
BbiBOAbI O KO/IMYECTBEHHbIX XapakTepucTukax TpebytoT AOCTaTOYHOro Ynucia NoBTOPHbLIX
onpegeneHnin, 4Yto NO3BOMMNO Obl  YCTAHOBWUTb CTEMNeHb  BOCMPOU3BOAMMOCTM
pe3ynbTaTos.

B.2.7 CBA3bIiBaHWE aHTUTEN

Bcren 3a kayeCcTBEHHON OLEHKOW OT/oXeHuid mbpvHa U TPOMOGOLMTOB C
MCMOSIb30BaHNEM MMKPOCKONa BO3MOXHO MPOBEAEHME KOMMYECTBEHHbIX OMnpeaeseHuii
3TMX napamMeTpoB C WCMO/Ib30BaHMEM aHTUTEN, cheuudguryecknx K (UOPUHOTEHY W
peuentopam MembpaH TpomboumToB. [ns yAaseHns KOMMOHEHTOB KpOBW, Criabo
CBSI3aHHbIX C MOBEPXHOCTbI, Uccnedyemble 06pa3ubl nepes B3aMMOLENCTBUMEM C
aHTUTENamu cnegyet TWaTesibHO NPOMbITb.

B.2.8 NccnegoBaHne TpaHCNIaHTMPOBaHHOIO Npy ayToncum

MeTon, MMeeT BaXKHOE 3HauyeHue A1 OLEeHKU GUO/orMYecKol peakumMn opraHusMa
Ha uWMNNaHTUpoBaHHOe wu3genue. PacnpefeneHve, pasMepbl U MUKPOCKOMUYECKYHO
NpuUPoAY KETOYHbIX OT/IOKEHWA MOXHO HawlydwyM o6pa3om onpegenvTb npu
naTosioroaHaTOMMYECKOM  MccnefoBaHuU.  HekoTopble npegnaraemble  npouenypsl
ony6nvkoBaHb! (40), (41).

B.2.9 ViccnepoBaHve gUCTaslbHbIX OpraHoB Mpu ayTorncum

Llens uccnepoBaHus — MW3y4YeHWe BAWAHWA WMNAAHTUPOBAHHbIX M34eNuii Ha
AncTanbHble opraHbl. Cpeay BO3MOXHbIX 30DEKTOB - TPOMOO3IMOOANS, WHGEKUMS ©
3aKynopka vsgesnus.

B.2.10 AHrvorpacus, BHYTPUCOCYAUCTbIA YyMbTpa3Byk, JonnaepoBCKuii
YNbTpa3ByK, CUMHTUIALNOHHAA TOMOrpagus, MarHUTope3oHaHCcHas ToMorpaduns

OguH wum KOMOMHauMs W3 AaHHbIX METOAOB MOXET ObiTb MPUMEHEH [Ans
onpefesnieHns Ha/imuns NpocBeTa WM CTEMEHM CY)XEHMS COCygucTOro npotesa  uam
OpYyroro kaHana, a Takke gns onpegeseHns Tpomo6006pasoBaHns Ha CTEHKaX U3genus Bo
Bpemsl Ux OyHKLMOHMPOBAHMS in Vivo.

B.3 Koarynsuus

KoarynaunoHHble MeTodbl OCHOBaHbl Ha MCMO/Ib30BaHWN HATUBHOWM (cBexeid, 6e3
aHTUKOAry/sIHTOB) Lle/IbHOM KPOBM, LEMbHOW KPOBU C aHTUkoarynsHtamu (06blY4HO -
UMTPaTHOI), NnasmMbl, oboraleHHol TpoMboLMTaMmm, 1 6eCTPOMOOLUTAPHON MiasMbl.

Tak Kak  OOMbLUIMHCTBO  CTaHOAPTHbIX  KOAry/sUMOHHbIX — TecT-HabopoB

npefHasHayeHbl AN 0BHAPYXeHWs HapylweHwWid B  (PYHKLUMOHMPOBAHUM  CUCTEMbI
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CBepTbiBaHUsA, 4TO MNPUBOAMT K 3aMefIeHWI0 CBepTbiBaHUS WM MOBbILEHHOM
KpoBonoTtepe, NpPOTOKO/bl UCCeA0BaHNA B3auMOAENCTBUA n3aenme/kpoBb A0/MKHbI ObiTb
M3MEHEHbI Tak, 4TOObl MNOAXOAMTb A1 PerncTpauuy ycKopeHusi TpoM6oo6pasoBaHus,
WHOYUMPOBAHHOrO  KOHTAKTOM €  6uomatepuvanamu.  TecTbl, OCHOBaHHble  Ha
aKTMBMPOBAHHOM YacTMUYHOM TPOMOOMIACcTUHE, BK/OYAIOT B CEOA Takme akTMBaTopbl, Kak
KaO/NH, LeNUT WU 371arpoByr0 KUCIOTY. TecT-KkoMOUHAaUWi, cofepxaliux Takoro poga
aKTmBaTopbl, cnefyet usberaTb, MOCKOSIbKY WX MPUMEHEHWE MacKMpyeT YCKopeHue
Koarynsuuy, BbiI3BaHHOE KOHTaKTOM C MaTtepyasioM Win U3genmem.

KpoBb WMHKYOVpYIOT C uccnefyembiM MaTepuanioM Kak B CTaTU4ecKMX YCNOBUSAX
(Aueilika ¢ napannenbHbIMK MACTUHaMK), Tak U B CUCTEME C 3aMKHYTOWN LMPKyNsaumen,
roe uccnefyemblM MaTepuasioMm SBMSETCA BHYTPEHHASA MOBEPXHOCTb Tpy6ok. [Mocne
onpefesieHHoro BpPeMeHU WHKy6auuu MpoBOAAT TECTUPOBAaHME Kak MOBEPXHOCTM, Tak W
kposwu (54].

B.3.1 YactnuHoe TpombonnacTMHoBoe Bpems (UTB)

YacTnyHoe TpombonnactnHoBoe BpeMs (38] — 3TO BpeMsi 06pa3oBaHUA Cryctka B
pekanbLuMULMPOBaHHON  UMTpaTHOW nnasme  npyv  A06aBNEeHWM  YaCTUYHOrO
TpombonsacTnHa. YacTuuHblii TpomboniacTuH — doocponmnugHas B3BECb, KOTOPYHO
006bIYHO 3KCTPArMpyloT M3 TKAHEBOro TPOMOOMMACcTMHA, romoreHara mosra Win Nerkoro
Mnekonutatowmx. CokpalleHne YTB, BO3HMKalollee MNpuM KOHTakre C marepuasiamu B
YCNOBUAX NPYMEHEHUA B MEAULIMHCKOW NpaKTUKe, ykasblBaeT Ha rmnepkoarynsaumio, 1 ero
paccmatpuBaloT Kak (hakTop OnacHOCTM TPOMOO030B. YA/nvMHeHue UTB npegnonaraet
Aeuunt Kaknx-nnbo hakTopoB CBepPTbIBaHUA KpoBU (3a UcKNveHuem daktopos VI v
XI: I (donbpuHoreH), Il (npotpom6buH), V, VIII, IX, X, XI nam XIl.

enapuvH n gpyrne aHTUKoArynisgHTbl Takke ysesnymsatoTt YTB.

B npogaxe wumeeTca Habop peakTMBOB ANS  ONpefesieHns 4acTUYHOro
TPOMOOMIACTVHOBOTO BPEMEHW, B KOTOPbIA BXOAAT pas/iMuHble aKTUBHble BELLECTBa,
TakMe Kak KoasimH wau uenut. TecT-Habop, B KOTOPOM WCMO/b3YHOT 3TW peakTuBbl,
HasblBaeTcA «TeCT aKTMBMPOBAHHOIO MapumasibHOro (4acTUYHOro) TPOMOGOMIacTUHOBOIO
BpeMeHn» (AUTB). TecT He NpMMEHUM 4718 OLEHKM B3aMMOAENCTBUS MeXAy KPOBb U
n3genueMm in vitro, MNOCKO/IbKY aKTUBMPYIOLLME BeLecTBa MAaCKMPYT akTuBauuio,
BbI3BaHHYI0 U3[envemM WM BXOAALWMMM B €ro cocTaB Marepuaniamu.

B.3.2 MNpotpombuHoBoe Bpems (IMB)

OTOT TECT OCHOBAH Ha TOM, YTO B TLUATE/IbHO U3MEPEHHOM 06beMe M/ias3Mbl KPOBU
MMeeTcs ONTUMasIbHas KOHLUEHTpauuWs WOHOB KaslbLMA U U36bITOK TpOMOOMIacTvHa, u

NepeMeHHble BE/IMYMHBI - KOHLIEHTPaUus MNpoTPOM6GMHA W A0MNOMHUTE bHbIE haKTopbl
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(38]. He pekomeHayeTCca MUCMNO/bL30BaTb OKCasnaT B KaYeCTBe aHTUKOarysisiHTa, MOCKOSIbKY
haktop V MeHee cTabuneH B 3TOM pacTBOpPe, YTO MNPUMBOAUT K YBEIUHYEHUIO
NPOTPOMOMHOBOIO BPeMeHW. JTOT TeCcT MO03BOMSEeT onpefenste NPOTPOMOMH 1©
JOnosHUTeNbHble  oaktopbl. B npucyTcTBUM  TKAHEBOro TpomobonaacTuHa Bpems
06pa3oBaHuns CrycTka 3aBUCUT OT KOHLEHTpauum npoTpombuHa, daktopos V, VII n X (npu
ycnosuu, 4Yto dmbpuHOreH, UOPUHONUTMYECKAA W aHTUKOAary/mpylowas akTUBHOCTb B
HOpMme). YBesimyeHne npoTPOMOMHOBOIO BpeMEHM OObIYHO YKasbliBaeT Ha Aeduuut
npoTpom6uHa nnmn dakropos V, VI, X nnm dombpuHoreHa.

JTOT TECT MMEET 3HAYEHUE TOSbKO A1 OLLEHKN UMMNIaHTUPYEMbIX U3LEUIA.

B.3.3 TpombunHoBoe Bpems (TB)

Tpom6uHoBoe Bpems (38) — BpeMs CBepTbiBaHWA Ma3mbl Npu  Ao6aBneHun
pactBopa TPOMOMHa CO CTaHA4AapPTHOW aKTUBHOCTLHD. TPOMOMHOBOE BpEMS YBENNUYMBAETCA
npu aedmunte dubprHoreHa (Hmwxke 100 mr/n), Npu aHOManMaxX B Mosekyne ombpuHoreHa
1 NpY NOBBLILWEHNN YPOBHEN NPOAYKTOB AeCTPYKUMM dinmbpunHoreHa u cambpuHa (MAD) nnm
renapviHa. O6bIYHO TECT NPOBOAAT A/151 OLEHKU UMMIAHTUPYEMbIX U3LENWIA.

B.3.4 NeHepaums TpoMb6uHa

Mpu B3aumoOZencTBMM C MaTepvasiaMu KHTaKTHas cuctemMa CBepTbiBaHusA B
npucytctBumn chochonmnugos (Cm. B.3.1.) reHepupyeT TPOMOWH, KOTOPbIA MOXET ObITb
KONIMYECTBEHHO U3MEPEH NO KOHBEPCUMM XPOMOreHHOro cybcTparta. [JaHHblii MeToq nmeet
ropasgo 6onee  Hu3KUA  pa3bpoc  pe3ynbTatoB MO CPABHEHUID € OObIYHLIMM
KoarysisiLMOHHbIMN TECTaMM.

B.3.5 ®unbpuHoreH

AvcdmnbpuHoreHemus, admbpuHoreHeMuss 1 rMNOYUOPUHOreHEMUA  BbI3bIBaOT
yBenunyeHne UTB, MB n TB [21]. CkpuHWHroBbIA TecT TB Hawbosiee 4yBCTBUTENEH K
fedvumty dubpuHoreHa. Ecnm  TpebyeTca TOuHbI  MokasaTenb  ubpuHoreHa,
pekomeHgyeTcs moanuLMpPOBaHHbI TecT TB «PentunasoBoe Bpewms», TecT-Habop
KOTOPOro Takke UMeeTcs B NPOAAXE.

TecT nMeeT 3HauYeHVe TOMbKO 4151 OLEHKN UMMNIaHTUPYEMbIX U3LENUA.

B.3.6 MNpoaykTbl gecTpykuum cmbpuHoreHa n dmnopuHa (MN4dP)

HopmanibHOe pacTBopeHne onbprHa npoucxoanT ¢ obpasoBaHnem X, Yr C, D u E
hparMeHTOB B KOHLEHTpauun MeHee 2 MKI/MA nas3mMbl. HOpManbHbIA HU3KUIA YPOBEHb
MAd® pocTvraeTcs NpM HU3KOM CKOPOCTU peakuuy pacliensieHuss U BbICOKOW CKOPOCTY
Bbixoga MA® B KpoBb. MNatonornyeckas AecTpyKunsa pmbpuHoreHa n pubpuHa, pesynstar

MOBBILEHHON aKTUBHOCTU NiasmMuHoreHa, gaet MA®P B koHUeHTpauun oT 2 o 40 MKr/mMAa un
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6onee. TecT wWMeeT 3HayeHMe Wb [A18 OUEHKM UMMIAHTUPYEMbIX — U3LENUA.
PekomeHayeTca ncnonb3oBaHWe KOMMepUYeckn OOCTYMHbIX MeToaoB [51], [52].

B.3.7 ViccnepoBaHne crieundmyecknx ¢oaktopoB CBEpPTbIBaHUS KPOBU

3HauuTeNbHOE CHUMXEHWe cofepXaHus (DakTopoB CBEPTbIBAHUSA KPOBU (Hanpumep,
MeHee 50 % HOPMasIbHOTO WM KOHTPOJIbHOrO YPOBHS), BO3HMKalOLee B pesy/ibTare
BO3JENCTBMA MaTepuania WM MW3LeNus B YCNOBUAX MPUMEHEHUS B MELULMHCKOW
npakTuke, npeanosiaraeT YCKOPEHHbI pacxod 3TuX (hakTopoB B mpouecce abcopbuumm,
Koarynsuum wav B npouecce Apyrux MexaHu3MoB.

B.3.8 FPA, D-gumep, Fu2, TAT

MoBbiweHve ypoBHA @IA, D-gumepoB wnm  Fu2 dABngeTcsa nokasaresem
aKTUBHOCTM MEXaHM3MOB CBEepTbIBAHUA KPOBW. YBenuyeHve KoHueHTpauum TAT
yKasblBaeT Ha ycwieHue npoLecca CBepTbiBaHUSA KPOBU U hOpMMpoBaHME KOMIMIeKca
MeXay reHepupyembiM TPOMOMHOM W LMPKYNVPYIOWMM aHTUTPOMOUHOM. D-gumep -
NpoAayKT Aerpajauun pasnaraeMmoro rnaasMmHoM nosavMmepusosaHHoro ombpuHa (paxkropa
XI). PekomeHayeTcsl MCMOMb30BaHUe TBepAoda3HOro WMMYHODEPMEHTHOIO aHam3a
(ELISA) 1 pagnonmmyHoaHanusa (RIA).

B.4 Tpom6ouuUTbI 1 NX PYHKLMN

OcC06eHHO BaXXHO m3beratb akTvsauuMm TPOMOOUUTOB B MPOLLECCEe NPUroToBEHMS
CYCMeH3NN KIEeTOK.

B.4.1 MNoacyeTt uncna TpomMob0ouUTOB

MoacyeT umcna TPOMOOLMTOB ABMSAETCHA OYEHb BaXKHLIM M3-3a WX K/IHOUYEBOW POSM B
npefoTBpaLleHnn BO3MOXHOrO kKpoBoTedeHus [21], [49], [59]. 3HauuTenbHOEe CHUXeHue
uucna TPOMOOLMTOB B KPOBMW, MOABEPXEHHON BO3AENCTBUIO U3AENUSA, MOXET ObiTb
BbI3BAHO npoueccamMu OObEMHON M MOBEPXHOCTHOW  arperaumm  KneTtoK, Ux
JenoHnpoBaHvem (HanpumMep, B CENe3eHKy) WM koarynsumeli KpoBy Ha matepuanax uim
n3genmax.  YMeHblleHve uucnia  TPOMOOUMTOB  BO  Bpems  (PyHKUMOHMpOBaHUSA
UMMNNAHTUPYEMOrO U3JeNis MOXET OblTb BbI3BAHO YCKOPEHHbIM paspyLUeHUeEM Wm
yAaneHneM TpOMOOUUTOB U3 CUCTEMbI KpoBoobpalleHus. MoacyeT ynucna TPoOMOOoLMTOB
NPOBOAAT B cpefe 418 CyCneHAMpoBaHuA Ha ocHoBe JSATA.

TexHnka 3abopa KpoBM [AO/MKHA OblTb BOCNPOW3BOAUMON. ArperatomeTpust
ABNAETCA TeCTOM, MOATBEPXAAOWMM  HOPMasIbHYI0  peakTUBHOCTb  TPOMOOLIMTOB.
MaHMnynaumm c KpoBbiO, COMPOBOXAAOLMECA CHWKEHWEM akKTMBHOCTM TPOMOOLMTOB,
MOryT OblTb flerk0 OOHapyXeHbl arperatomeTpueil. OpfHako nofh BO3LENCTBMEM
pa3Ho0bpa3sHbIX YCMOBUIA, BKIOHYAs HEMpaBU/IbHbIA 3a60p KPOBW, TPOMOOLUTLI CMOCOGHBI

nepexoauTb B rMnepakTMBHOE COCTOsIHME, KOTOPOE N/IOX0 OnpeaesnsieTcs ¢ NpuMeHeHnem

31



FOCT 1SO 10993-4-2011

arperomeTpa. ArperauvoHHble  TeCcTbl  crnegyeT  mogudumuupoBaTb  (Nog6opom
KOHLeHTpauum TpPOMOOLMTOB U arpervpyoLwmx areHToB) Tak, YTo6bl MOANMULMPOBAHHbIE
MeTObl CNOCO6HbI BblIN PerncTpypoBaTb MNEePakTUBHOCTb TPOMOOLMTOB, B TOM YWC/eE
NPOABMBLUYIOCA B pe3y/ibTarte KOHTaKTa c MaTepuanamm uim Usgenmnsamu.

B.4.1.1 MopacyeT TPOMOOLMTOB BPYUHYHO

B HeKoTOpbIX KIMHWYECKMX Jsabopatopusax noacyeT TPomMOOUMTOB MPOBOAAT
BPYYHYl, HECMOTpS Ha [OCTYMHOCTb NpubopoB AN  noacyeta TPOMOOLMTOB,
06nafatoLLyx BbICOKON TOUHOCTbIO (B.4.1.2).

B.4.1.2 ABTOMaTM3VMpOBaHHbIA CcYeT TPOMOOUWTOB B LEbHOW KPOBM W B
TpombouuTapHoOli nnasme

ABTOMAaTU3NPOBaHHbIA MOACYET TPOMOOUMNTOB MOXHO MPOBOAMTL NGO B XOPOLLO
nepemeLlaHHON LenbHOW KpoBKM, SiMb6o B TpombouuTapHOi nnasme. Vcnonb3oBaHue
LieNlbHOM KPOBW MpeanoyTuTesibHee, Tak Kak MCMoMb30BaHWe TPoMOOUMTapHON nnasmbl
[JaeT MeHee TOYHble pe3ynbTaTbl. ABTOMaTU3VPOBaHHBLIA MoAcYeT TPOMOOLUTOB
NpoBOAAT Ha O6OSbLUEM 4yuMC/e KIEeTOK, YeM Mpu nogacyete BpyuHyl. CnegoBaTesibHo,
pa3bpoc A1s aBTOMaTM3MPOBaHHOTO cHeTa MOXET COCTaBMATb BCero 4 %, B TO BPEMS Kak
Hauiyywnii [OCTMXKUMBIA MokKasaTenb AN nofcdeTa BpyuHy coctasnsetr 11 %.
BonblumMHCTBO nNprbopoB 06/1a4al0T CNOCOGHOCTBIO OT/IMYaTh TPOMOOUWTBHI OT MESIKMX
yacTul, HeGMONOrMYECKOrO MPOUCXOXAEHWS, UTO UCKIYAET Heo6X0AMMOCTb BU3YaslbHO
pacno3HaBaTb ¥ guddepeHLpoBaTb OCKOIKM TPOMOOLIMTOB.

B.4.2 Arperauusi Tpomb6ouUnUTOB

Arperaymio TpoMbéounToB [38] Bbi3biBaeT gobaBneHne K TPOMOOUMUTapHOI nnasme
Npv MOCTOSIHHOM MepeMeLUVBaHN arpernpyrowmnx areHToB (Hanpumep, A4®, snuHedpuH,
KkonnareH, TpombuH n ap.). Mo Mepe TOro, Kak NpoucxoauT arperauusi Tpom6oLuMTOoB,
niasMa CTaHoOBWTCHA Bce cBeTsiee. ONTMYECKYD CUCTEMY MPUMEHSIOT A8 onpeaeneHus
M3MEHEeHMs TpaHCMWUCCUMW CBeTa, a perucTpupyloliee yCcTpoMcTBO  rpadhmyecku
N306paxaeT W3MEHEHWE TPaHCMWUCCKUM CBETa, HauMHas € 6a30oBON  ycTaHOBKM (Ha
3HauyeHne «0»). 3amenneHHas wianm cnabasd arperaums TPOMOOUWTOB MOXET ObiTb
Bbl3BaHa aKkTuBauuelii TPOMOOUMTOB W BbICBOOGOXAEHNEM COAEPXALLUMXCA rpaHyn,
yBenuyeHvem nokasatens MA® wnv onpegeneHHbIMU flekapCTBEHHbIMW Npenaparamu
(Hanpmep, acnMpUHOM, HEeCTepouAHbIMA MPOTMBOBOCMNA/INTE/IbHLIMU  CPeACTBaMM).
BaxHO yuuTbiBaTb, 4YTO Yy HEKOTOPbLIX >XMBOTHbIX arperauusi TPOMOOUMTOB MOXET
BapbMpoBaTb WM OTCYTCTBOBaTb, KOrAa WMCMO/b3YHT OTAesbHble areHTbl. CnoHTaHHas
arperaums TpomMboUMTOB, NpPOMCXOAsLlAas B OTCYTCTBUME €e WHAYKTOPOB, SB/sSeTcA

naTosIorMuyeckuM MpoLeCcCoM, YKasbiBalOWMM Ha akTMBauMio TPOMGOUMTOB. Arperauus
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TPOMOOUNTOB MOXET ObITb 3aperucTpypoBaHa aBTOMATUYECKM C  WCMOSb30BaHUEM
meToga WU/HOAK [52].

B.4.3 AAresmBHOCTb K/1eTOK KPOBU

ALre3svBHOCTb KNETOK KpoBu [34] — oauH K3 nokasaTesneli COBMECTUMOCTU
mMaTtepuasia C KpOBblO. YemM MeHblue afresvpoBaHHbIX KIeTOK KpoBW, Tem 6onee
COBMECTMMbI MOBEPXHOCTb MaTepuasia v KpoBb.

Pa3paboTaHbl pasnvyHble  MeToAbl  U3MEepPeHWsa afres3vBHOCTM  K/IEeTOK  Ha
nosepxHocTn, Hanpumep, K-cuet KyHukn (Kuniki K-score) [53]. BONbLUIMHCTBO 3TUX
METOAOB OCHOBAHO Ha crnefylolem HabnwogeHun: onpegesieHHas 4yacTb TPOMOOLMTOB
yAanseTcs u3 HopMasibHOW LesibHOM KPOBM B pesysibTaTe NMPOXOXAEHUS Yepes KOMOHKY CO
CTEKNAHHBIMX LIAPUKaMW B YCNOBUAX KOHTPOJIMPYEMOrO MNOTOKa W AasneHus. IT1oT
npuHUMN OblT NPUMEHEH AN KAaYeCTBEHHOW OLEeHKW afresvn Apyrux KIeToK KpoBW Ha
NoSIMMEpPbI, KOTOPbIMU MOKPbITbl CTEKIAHHbIE LWapuku. Bnarogaps NPUMEHEHUIO 3TOrO
MeToda, Obln caenaH BbiBog [34], uTO agresus nepudpepuyeckux NUMAOUUTOB W
nonumopgoHykeapHbix neikoumToB (PMNS) cobak Ha CTeKIsHHbIe LUapuku, MNOKPbITbie
nonurngpokcnaTunmetakpunatom (pHEMA), HwKe, 4YeM Ha CTEeKISHHble LIapuKW,
NOKPbITbIE NOMIMCTUPO/IOM W HEKOTOPbIMU APYrMMKU noavMepamu. B aTom uccnegosaHum
NCNoMb30Ba/IM U30MPOBaHHbIe MM ounTsl 1 PMNS.

B KauecTBe a/lbTEpPHATVBHOIO MeETO4Aa MOXHO MPeasioKUTL MNOACYET uucna
TPOMOOLMTOB, afre3npoBaHHbIX Ha UCCNedyemyto NMOBEPXHOCTb. Benes 3a Bo3feicTBneM
KPOBM B YCNOBUSX MPUMEHEHNUS B MEAULMHCKOWA NpaKTUKe WCcCrefyemyr) MOBEepPXHOCTb
NPOMbIBAOT, YTOObI YAaNUTb HeaAre3npoBaHHble KIeTKW, BbICYLUMBAKOT W TOTOBAT K
CBETOBOM MWAM K CKaHUPYIOLLEA S/1eKTPOHHON MuKpockonuu. [lofacunTbiBalOT  uMCO
afre3npoBaHHbIX TPOMOOLMTOB Ha eAVHWLY MI0Waan 1 0TMeYatoT nx Mopdonormyeckme
0COGEHHOCTM (06LLee 4mcnio TPOMOOUUTOB U YMC/IO arperatoB TPOMOOUUTOB). MOXHO
Takke UCMNOAb30BaTb TPOMOOUUTLI, MeuyeHble n3otonamm xpoma SICr n nHaus :111n [33],
(55], [56]).

B.4.4 AKTnBauusi TpoMb60OUUTOB

Wcnonb3oBaHne onpedeneHHbIX MatepuasioB U M3genuii MOXeT Bbi3blBaTb
aKkTMBaumio TPOMOOUMTOB, KOTOpas COMNPOBOXAAETCS:

a) BbICBOOOXEHMEM W3 BHYTPUK/IETOUHbIX rpaHyn paga Belwects (Td-4, p-TG,
CEepOTOHUHA ¥ Op.);

b) n3meHeHnem mopcosiorMm TPOMBOOLUTOB;

C) ob6pasoBaHNEM MUKpoarperatoB TPOMOOLIMTOB.
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AKTMBMPOBAHHbIA TPOMOOLUUT NpoTpomMOOreHeH. AKTMBaLMs TPOMOOLMTOB MOXET
ObITb OLEHEHA C MOMOLLbD MMWKPOCKOMMYECKUX (CBETOBAs W 3/1EKTPOHHAsl) METOAOB,
NOTOYHON UMTOMETPMEN (ONpefesnieHne Hanuns MyUKpoarperaToB), peructpaumneli ypoBHs
TP-4 n p-TG, BblgeneHus P-cenektuHa (GMP-140) wm  aKTMBUPOBAHHbIX
rnukonpoTtenHos (GP Ib n GP llib/llla) ¢ ncnonb3oBaHMEM MOHOKNOHW/ABHBIX aHTUTEN.
PasfimyHble  3nMTOMbl  aKTUBUPOBAHHbLIX TPOMOOUMUTOB MOryT ObliTb  OUEHEHbl C
NCNosib30BaHNeM AByXx unu 6onee
aHTUTen (Hanpumep, ogHo - K GP Ib wan GP lib/llla, a gpyroe - Kk P-cenektuHy),
perncTpauusi ¢ NOMOLLb0 NOTOYHON LmToMeTpum [60].

B.4.5 Bpems KpoBOTeUeHUs

Kommepueckass ~ AOCTYMHOCTb  CTEPWILHOTO  OAHOPA30BOr0  YCTPOICTBA,
npefHasHa4YeHHOro A1 NPOBEAEHUs pa3pesa KOXW CTaHAapTHbIX [/1yOWHbI U A/MHbI B
CTaHOAPTHbIX YCMNOBUSIX, 3HAYUTE/IbHO MOBbICUA BOCMPOU3BOAMMOCTb U LLEEHHOCTb 3TOr0
UCMbITaHNSA. YBENNYEHNE BPEMEHU KPOBOTEYEHMS YKa3bIBAET Ha CHWKEHHYI (OYHKUMIO
TPOMOOLIMTOB WM YMEHbLUEHME YMC/a TPOMOOLMTOB, KOTOpOe MOXET ObiTb onpeaesieHo
no B.4.1. YBenvnyeHve BpeMEHU KPOBOTEUYEHUS MPU HOPMasIbHbIM 4mMcie TPOMOOLUTOB
HabnwogaeTcs npu B3aVMOLENCTBUM C  HEKOTOPbIMW  BHELHVMMW MPUCOEANHSAEMbIMU
yCTpOWCTBaMMN KpPaTKOBPEMEHHOrO AeiCTBMA (Hanpumep Npu  3KCTPakoprnopasibHOM
KpoBoobpaleHun) (31]. VcnbiTaHne MOXeT OblTb MPOBEAEHO Ha HEKOTOPbIX BUAax
NOAOMbITHBLIX XUBOTHbLIX. VI3MepeHne BpeMeHW KPOBOTEYEHMS MPUMEHMMO B YC/IOBUSIX in
vitro.

B.4.6 AHann3 oyHKUMOHa/IbHbIX CBOMNCTB TPOMOOLUVTOB

MPYHUMN KNaccM4eckoro cTaHAapTHOro BpeMeHU KPOBOTEYEeHUs Obl/T MCMOoJIb30BaH
ANA aBTOMaTM3MPOBaHHOIO aHann3a. LienbHy0 KpoBb NPOKauMBalOT Yepes KoslareHoBbIi
huibTp ¢ AMameTpoM anepTypbl (OTBEPCTUS B M3MepuTesnibHol fvelike) B 150 MUKPOH.
TpombouuTbl aaresvpyrloT U arpervpyror A0 Tex nop, Moka OHW He 3akpolT NPOCBET
anepTypbl. [laBneHne  KpoBM M Temnepatypbl  (QUKCMPOBaHbl,  NPUCYTCTBME
AHTMKOAry/ISHTOB He B/IMSIET Ha pe3ynbTaTtbl Tecta. TECT NPUMEHUM A1 KPOBU XXUBOTHbIX.

B.4.7 FTaMmMa-n3nyyeHme TpOMOOLMTOB, MEYEHHbIX paanon3oTonamm

Bbicokass ~ amuccusi  raMMa-usfnlydeHusi,  CBOWCTBEHHast 11lin, nossosisieT
ucnonb3osatb ero Ana aston uenm (23], (30]. I3TOT MeToh [AaeT BO3MOXHOCTb
onpefeneHns nokanusauum TpoMOOUUTOB Ha MOBEPXHOCTU U3LeNns U NPoBefeHus KX
KONMYECTBEHHOW oueHKn. MeTogd, MCnonb3ylT ONS OLEHKA W3OESUIA, KOHTaKTUPYHLLMUX
N3BHE TakK e XOpOLUO, KaK U UMMNIaHTUPyeMble nU3genus.

B.4.8 MNepuopg Xn3Hn TpoMo60oumTOB (BbKMBaHME TPOMOOLINTOB)
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TpomM6oUWTbI NOTyYakT M3 KPOBM NaumeHToB u meTat SICr nnm [23], [24], [32], [57].
O6a 3Tn nsoTona MeTAaT TPpombOoLMTbl BCEX BO3PacToB, NMPUCYTCTBYKOLWME B 0bpasue, He
BbIMbIBAIOTCA B OOMNbLUMX KOMMYECTBaX M3 TPOMOOLMTOB, He 3axBaTbiBatOTCA APYrvMU
KneTkamm © He UCNOSb3YylTCA BHOBb BO Bpems Tpom6onoasa. 1lin obnagatot
NPEUMYLLLECTBOM, MOCKOMbKY SABASETCA XOPOLMM MWCTOYHUMKOM raMma-ussnydyeHus. [pu
3TOM TpebyeTcAa MeHbLUee YMCNO MeYyeHbIX TPOMOOUMTOB, M MOSAB/SAETCA BO3MOXHOCTb
O/[JHOBPEMEHHOrO onpejeneHns nokannsauum TpomMooLMTOB Ha NMOBEPXHOCTU U U3YyYeHUs
NX BbDKMBAEMOCTU. CHMKEHME BbDKMBAEMOCTM TPOMOOLIMTOB yKa3blBaeT Ha YCKOPEHHOE
yaaneHne TPoOMOOLMTOB U3 CUCTEMbI KPOBOOOpalleHWss B pe3ysibTate WUMMYHHOrO,
Tpomb006pa3oBaTesibHOro 1 ApYyrux NpoLeccos.

B.5 Nematonorusa

B.5.1 Yucno neiikountoB 1 gnddepeHymasnibHbIn NOACHET SIENKOUMTOB

AKTMBaUMIO  NIEiKOUMTOB MOXHO PErMcTpyMpoBatb C MOMOLLbIO  CBETOBOVWA
MWKPOCKONUM MOBEPXHOCTU W3LENNSA, MOTOYHOM LUTOMETPUM, MO YBEUYEHWUIO YPOBHEN
MapkepoB, Hanpumep, Jl-cenektnHa (L-selectin) u CD1lb, a Takke B cagure
nelikoumTapHoin dhopmynbl.

B.5.2 N'emonn3

FemMonn3 sABNSeTCA Hambosniee BaXHbIM CKPUHHWHI-TECTOM, MOTOMY 4YTO BbICOKWIA
YpOBEHb TremoriobrHa B nnasme, SABAAIOWMIACA nokasareneM remMosnvsa, oTpaxaet
peakuuio nm3nca SpUTPOLMTOB MpY KOHTakTe € maTtepuanamu wn usgenusmu  (cm.
npunoxexue C).

B.5.3 lNMoacueT peTnkynoymnTos

MoBbILEHHOE YWC/IO PETUKY/IOUUTOB — rMokasateslb YCUIEHHOro 06pa3oBaHus
SpUTPOLMTOB B KOCTHOM MO3re. OTO MOXET ObiTb peakumeli Ha yMEeHbLUEeHWe uucna
SpUTPOLMTOB B KPOBM B  pe3y/bTaTe  XPOHUYECKOW  KpOBOMOTEpPU  (CKPbITOro
KpOBOTEYEeHUS), reMosin3a 1 paga gpyrux npuunH [61].

B.6 Cuctema komnnemeHTa - CH 50, C3a, C5a, TCC, Bb, iC3b, C4d, SC5b-9

CHmxeHve nokasatens CH 50 saBnsetca wHAMKATOPOM pacxoga obuiero
KOMMieMeHTa.

HepoctaTkom peructpaumu in  vitro nNpogyKTOB paclliennieHus  KOMMJeMeHTa
AB/ISIETCA UX BbICOKUI 6a30Bblii YPOBEHb B Na3me KpPOBM, a Takke BUAOCMeLndUIHOCTb
metoga. Knaccuueckmii CH 50 meTog nNpuUMEHUM [AJ1S CbIBOPOTKM KPOBWM YesIOBEKaA,

TeJIeHKa, CBUHbW W KpPO/inKa.
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OpyruMm  (DyHKUMOHA/IbHBEIM METOAOM ONpefesnieHns in Vitro akTuBauuMum CUCTEMbI
KOMMJIEMEHTA SIB/ISIETCS perucTpauus reHepauum C3- nim C5-koHBepTasbl KOMMJIEMEHTa
(no koHBepTauun cybeTpaTta).

06 akTuBauum cuctembl KomnsemeHta cM. ASTM F1984-99 n ASTM F2065-00 [13],

[14].
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MpunoxeHve C

(cnpaBo4Hoe)

WccnepoBaHue reMosIMTUYECKUX CBOMCTB MEOULIMHCKUX N34enuni
N VX KOMNOHEHTOB

C.1 Obuwme NonoxeHusi

CywecTtsyeT  obwupHasa  nuTepatypa,  oOnucbiBalwoLllas B3avMogeicTane
maTepuan/kpoBb. OfHAKO CYLECTBYET /Wb HECKOMbKO  AOCTATOYMHO HAaAEeXHbIX |
BOCNPOM3BOAMMbIX METOLOB TECTMPOBaHUS, MO3BONSAWMX Mpeacka3artb MOBeAeHMe
nuccregyemoro  matepuasna  npu  ero  KIMHWYECKOM MpUMEHEHMM. B HacTosLem
NPUNOXEHUN MpuUBELEH 0630p W3BECTHLIX METOAOB TECTUPOBaHUSA TEeMOSIUTUYHECKON
aKTUBHOCTU U 06CYXaeHbl (pakTopbl, WUMelLMe OTHOWEHNE K WX CMOCOBHOCTU
oxapakTepu3oBaTb MeJULMHCKME U CTOMATONOTMYECKUE U3denus.

C.2 TepMUHbI N onpeaeneHns

B HacToALLEM NPUIOXEHUN NPUMEHEHBI Cneayowme TeEPMUHBI C
COOTBETCTBYHLLVMU ONpPeaeseHNSIMU;

C.2.1 aHTMKOarynsHT: AreHT, npegoTBpallalownii U NpensaTCTBYOLWNIA
Koarynauum [62].

Mpumepbl — lenapuvH uan uMTpaT.

C.2.2 OHKOTNYECKOE AiaBfieHne; KONIOUAHOE OCMOTUYECKOE AaBlieHne:
CymmapHoe BnsaHWe 6esiKoB 1 ApYrux BbICOKOMOJIEKYNSAPHLIX KOMMOHEHTOB Ha
OCMOTUYECKOE AaBrieHne nnasmbl [62].

C.2.3 rematokpuT: OTHOLLEHME OO6BbEMA IPUTPOLMTOB K 0OLLEMY 06 BEMY KPOBM
(MHAMBMAYaTbHO NS KaXX4Oro obpasua).

C.2.4 remonun3: BbigeneHne remornobuHa (Hb) 13 sputpounToB B pesynbTaTe
paspyLeHrs AN YaCTUYHOTO MOBPEXAEHUS NPU UHTaKTHOWN KNeTOoYHOW MembpaHe.

C.2.5 oTpuuaTesibHbIN KOHTPO/IbHbLIA 06pa3eL: MoaAnsaTUNEH BbICOKOI

MIOTHOCTU WM APYroiA MaTepuan ¢ NOATBEPKAEHHLIMU CBONCTBAMM.
MpumeyaHne — Cm. ISO 10993-12.

C.2.6 sapuTpouuTapHasl macca: KOMMNOHEHT, NOMyYeHHbI B pe3ynbTtare
LEeHTPUAYrMpoBaHUs LEebHON KPoBK C NOCNeAYOLWMM yaaneHneM cynepHaTaHTa,

CocCToALEro U3 naasmsbl.

MpumeyaHne — CaolicTBa 3pUTPOLMTOB YenoBeka /s TpaHcdy3un: 06bem
opakuym sputpoumToB coctaeseT 0.65 - 0.80 o6beMa LiefbHOM KpoBu. Mcnonb3yembiii obpasel,
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COZLEPXUT BCE 3PUTPOLUTLI, GOMbLIYID YacTb NelikounTtos (npumepHo 2,5-3,0 x 10F kneTok/mMn™ un

pasfivyHoe Yncsio TPOMBOLUTOB (B 3aBUCUMOCTM OT MeToga LLeHTpUpYrupoBaHus).

C.2.7 OTMbITble 3pUTPOLUTBLI: CyCneH3nsi 3pUTPOLUTOB, NOJTyYeHHas U3 LEbHOM

KpoBU nocne ygaseHna nnasmbl U OTMbIBKA B (:*)I/ISI/IOI'IOFI/I'-IGCKOM pacTteope.

MpumeyaHne — 3TO 3puTpouMTapHas CyCcrneH3usl, M3 KOTOpPOW ydaneHa 6onbwas
yacTb nnasmbl, JENKOUUTOB W TpoMOOUUTOB. UMCNO OCTaATOYHOW naasmbl  onpegensercs

NPOTOKO/IOM OTMbIBKW. MCnosib30BaTb CYCMEH3UK0 OTMbITbIX 3PUTPOLUTOB crefyer Kak MOXHO

ObICTpee nocsie OKOHYaHMA npoueaypbl OTMbIBKA. XpaHUTb He gosibwe, Yyem 24 4y npn 1 °C - 6 °C.

C.2.8 yenbHaa KpoBb: KpoBb, NoslydyeHHasd OT 340P0OBOro A0OHOPA, cogepxallas
umUTpaT WM renapuH B KaYecTBe aHTUKoarynsHTa.

C.3 MpunymnHbLI remonn3a

C.3.1 MexaHunyeckue cwusnbl - gaBseHue

MembpaHa apuTpouuTa nonynpoHuulaema. Pa3HOCTb AaBfeHuii BO3HWMKAEeT, Korja
Takad MembpaHa pasfenseT fABa pacTBopa C  pas/IMyHbIMW - KOHLEHTpaumnsamu.
OcMmoTunYecKoe fJaB/ieHre CyLlecTByeT, Korga MembpaHa HenpoHuuaema A58 naccuBHOro
nepeHoca pacTtBopuTens. OTOT nepenaj [AaBfieHNs MOXET BbI3blBaTb pasbyxaHue
SpUTPOLMTOB U paspylleHVe KNEeTOYHON MeMbpaHbl, COMpPOBOXAaeMOe BblAeNEeHNEM
cBo60OAHOro remornobuHa (62).

C.3.2 MexaHWnyeckue cubl - peosiorus

dakTopbl, BO3AENCTBYIOLME HA KPOBb (CKOPOCTb NOTOKA, CABWUIOBble HaMpPshHKeHUs 1
Apyrue cusbl), cnocobHble AedopmypoBaTb MeM6paHy 3pUTPOLMTOB, MOFYT BbI3blBaTb
paspyLlieHne nx MmeMopaHsl.

C.3.3 bnoxmmmueckune goaktopbl

N3meHeHne CTpyKTypbl MeMOBpPaHbl Ha MONEKYNSPHOM YPOBHE CMNOCOBHO M3MEHWUTb
NMPOYHOCTb M 3M1ACTUYHOCTL MeMOpaH 3pUTPOLMTOB. Hepoctatok NUTaHWs Wan SHeprum
(AT®) mMoxeT conpoBOXAATbCA MNoTepeit AMckoobpasHoW (hOpMbl Y MUKPOBE3UKY/IALMN
(microvesiculation) remornobvHa. XvMuyeckne areHTbl, 6akTepuasibHble TOKCUHBI, pH ©
HapyweHns meTabonuM3ma nog BO34eiCTBUEM TemnepaTypbl CNOCOGHbI noaBepraTb
OonacHoOCTM MeMbpaHbl 3pUTpounToB (63). 3TV (pakTopbl CMNOCOOCTBYHOT Pas3pyLUEHMIO
MeMbpaH 3JpUTPOLUTOB MNPU  OCMOTUYECKUX [aBMEHWSAX, CYLEeCTBEHHO MeHbLlue
oXugaemMblix. MoOXeT ObiTb BbIMOSIHEH CreuuanbHblid TeCT, onpefensowmnii Npyu Kakom
OCMOTMYECKOM  [aBfleHuy  paspyluaetca membpaHa apuTpoumuta  (OCMOTMYECcKas
XPYNKOCTb).

C.4 KnnHnyeckasi 3Ha4MMOCTb remosnunsa

C.4.1 Tokcuyecknin adodpekT
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MoBbilleHWe YpPOBHA CBOGOAHOrO remMoriobvHa B nnasMe MOXET BbI3blBaTb
TOKCMYeckme adhdIekTbl UM MHULMMPOBATL MPOLECCHI, NPUBOAALLME K NMOPAKEHUIO NOYEK
wnn gpyrux opraHoB [62]. OnpegeneHne KOHUEHTpaumm CBOGOAHOIO remori06uHa
nnasmbl ABNSAETCA YAOO6HLIM METOAOM M3MEPEHUS CTENEHU MOBPEXAEHNUA 3PUTPOLUTOB, a
Takke SBAAETCA KOCBEHHbIM WHAUKATOPOM TpaBMbl APYrMX (POPMEHHbLIX KOMMOHEHTOB
KpOBW.

C.4.2 Tpom603

BHyTpucocyaucTbiii  reMosiu3  COnpoBOXAAaeTCA BbigeneHnem hocconmnmuaos,
cnoco6CTByOWNX TPOMO006pa3oBaHuio [66]. 3HauMTENBHOE NafeHMe vMca 3pUTPOLMTOB
B KPOBW B pe3y/nbTaTe remosvsa MpuBOAUT K aHeMUW W CHWKEHWIO CMNOCOGHOCTU
TpaHCNopTMpoBaTb  KUC/IOPOA, UYTO  MMeeT  COOTBETCTBYIOLLee  OTpuuatesibHoe
BO3JeNCTBYEe Ha MO3T U Apyrhe TKaHW.

C.5 OnpegeneHne kputepmeB oTbopa 4189 remosmsa

Femonus aBnsieTca (YHKUMER OT BPEMEHM W CBOWCTB MaTepuasia, Takmx Kak
MOBEPXHOCTHAas 3Heprusi, Mopdonorus U XMMUsi MOBEPXHOCTU. MeMONN3 3aBUCUT Takke OT
CLABWIOBOrO  HaMpshkeHUs, B3auUMOAEWCTBMA  MaTepuan/kietka, xapaktepa cfos
a[copbupoBaHHbIX 6e/KoB, CTabW/IbHOCTU MOTOKA, 3axBara BO34yxa U OCOOGEHHOCTel
NUCTOYHMKA KpoBu [67], [68], [69]. lpn cpaBHEHUU TEMONUTUYECKOTO MOoTeHupana
mMarepuasioB M MeOVUMHCKMX NpMOOpoB 3TWM  NapaMeTpbl  crneayer  TwarteslbHO
KOHTpo/MpoBaTb. CMekTp MeTOA0B W3yyeHus remMonmsa upesBblyaliHO  LUMPOK:  OT
npocteiwmx (in vitro B cTaTtuke) A0 BbICOKOCMOXHbLIX (in vivo B MOTOKe). W3yueHue
reMO/IMTUYECKOrO MOTEeHUMana HOCUT He abCoNTHLIA, HO, CKOpee, OTHOCWUTESbHbI
Xapaktep ¥ onpegensieTcd Habopom MeTOAOB W CTaHAAPTOB, MPUHATLIX B KOHKPETHOW
na6bopartopun. MeTogamy in  vitro MOryT OblTb W3MepeHbl HebosNblUMe  YPOBHU
remMor/iobrMHa nnasMbl, KOTOpble HeNb3A OnpefennTb B YCAOBUAX in Vivo (Hanpuwmep,
BCMEACTBME CBAA3bIBAHWUA remornobuHa nnasmbl ¢ ranTornobuHoM ¥ BbICTPOro yaasieHus
n3 KpoBu). B KauyecTBe WHAMKATOPOB in ViVO remosin3a MOXET ObITb MPUMEHEHO
n3MepeHne YpOBHA fakTaT fJerngporeHasbl W rantornobuHa. HeBO3MOXHO BbIBECTU
YHUBEPCa/TbHbIN KpUTEPWIA AONYCTUMOrO YPOBHSA reMor/iobrHa, NpMMEHMMOrO 151 OLLEHKN
NO6bIX MeAMLMHCKUX u3genvii. BosgelicTBue usgenus Ha reMosiu3 MOXET Ha Kakoe-To
BpeMsi OblTb 3amMacKMpOBaHO TPaBMOW KpPOBWM MpU XMPYPrMYECKOM BMellaTesibCTBe.
MprvMeHeHVe annaparta, NPOBOLUPYIOLLEro remMosin3, MOXET ObiTb €JMHCTBEHHbIM LLIAHCOM
cnaceHuMs kKM3HM naumeHtTa. Ha npaktuke NpUMEHeHWe  MHOrMX — annapaTos

conpoBoXaaeTcs remonnsoM. CnegosatesibHO, ecnv u3aenve MnpoBoLUpyeT remosimus,
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B&)XHO MNOATBEPAMTb, YTO U3AENIME WUMEEeT KIMHWYECKME NPeuMMyLLecTBa, a 3HauyeHue
reMosiM3a fIeXnT B KIMHUYECKU AONYCTUMbIX Npeaenax.

Kputepyn npvMEHUMOCTM [JO/MKHbI  ObiTb  OOOCHOBAHbI HA OCHOBE  OLEHKU
KpuTepues pucka 1 nonb3bl. Cnegytoliye BONPoCbl MOryT 6bITb NPea/IoKeHbl BbIPaboTK/
Taknx KpUTepues:

a) Kak gonro 6yaeT NpUMEHATLCA U3[eNne B KOHTaKTe C nauveHToM?

b) Hackonbko BeAWK reMosnv3, MHAYUMPOBaHHLIA MaTepuanoM Wav usgenmem?

c) KakoBO OTHOLLEHME PUCKOB W MPEUMMYLLECTB B Clydyae MNPUMEHEHUS OPYruX
N3BECTHbIX aHa/TOTMYHbIX METOA0B Jle4yeHNa?

d) KakoBbl remonuTMyeckne CBOWCTBA 3TUX M3BECTHLIX aHasIONMUHbIX METOLOB
neyeHua? Kak BefeT cebs faHHOe wu3genve no CpaBHEHWO C ApYrMU  MeTodamu
nevyeHna?

e) Hackonbko 3dihekTMBHO TecTMpyemoe u3genne no CPaBHEHWUD C ApYyrumu
mMeTodamun nieyeHns? bonee ahpekTMBHOE u3fenve MOXET Bbi3blBaTb 60/1ee BbICOKUIA
remMosnu3, OfHako AoNnosiHMTEeNbHas 3(EKTUBHOCTL MOXET MOBbICUTL MOMb3Y A4
naumeHTa.

C.6 NccnepoBaHue remonnsa - O6wye NooXKeHUs

C.6.1 MeTtoapbl

C.6.1.1 O6uwume nonoxeHus

ONA OUEHKM NOBPEXAEHUA 3PUTPOLUTOB MWCMONb3YH TecTbl in vitro. [Mpsmble
MeTObl ONpefensaT reMonns, UHAYLMPOBaHHbIA (PU3NYECKUM N XUMUYECKUM KOHTaKTOM
C apuTpouuTamu. Henpsimble MeTOAbl ONpeesnAlT remosiv3, BbI3BaHHbIA KOHTaKTOM C
JKCTpakTamMn u3 uccregyembix matepuanos. CtaHgapt ASTM F 756-00 [10] onucbiBaeT
TecTMpoBaHMe remMosIMTUYECKMX CBOWCTB MaTepuasioB (B OCHOBHOM 3a CYET XUMUYECKMX
(hakTopoB), HO €ro HeAOCTaTOYHO A1 TEeCTMPOBAHUSA MEAMUMHCKMX M3Aenuii B LesoM.
ASTM F 756-00 (M TecTbl Ha remonus, rnepeuncneHHole B GB/T 16175-1996 [11])
nNpuBeAEHbI B KayecTBe Mpumepa U BO3MOXHOW OTNPaBHOM TOYKM Mpu pa3paboTke
NpoToKoNa  TEeCTMPOBAHWA  FeMOSIMTUYECKMX  CBOWCTB  KOHKPETHOro  annapaTta.
ViccnepoBaHne reMosIMTUYECKMX CBOWCTB OTAeSIbHbIX MaTepuanoB creayeT LOMNOSHUTb
OVHaMuMyeckuMu Tectamy annapata B cbope AnA onpefesnieHns Bklada B remosiv3 ero
KOHCTPYKUMK, cneundmki  MUCNoMb30BaHMSA MO  Ha3Ha4YeHWo U reMoavHamnyeckmx
(hakTopoB..

B npocrTeliwei chopme, B caiyyae UCMONb30BaHUA A1 KOHTaKTa C TECTUPYEMbIMU
mMarepuanamy CWIbHO pa3baBfieHHbIX CYCMEH3WI 3PUTPOUUTOB, 3HAYEHMe remonu3a

4aCTo npeacrtaBnAldT B NpoUeHTax remorsiobvHa, BblAENMBLLUErocA B CynepHaTaHT U
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HOPMa/IM30BaHHOIO Ha 06LLee KO/IMYecTBO remorsiobrHa B npobe (3a 100 % npuHUMaoT
KOHLeHTpaLmio remornobuHa, Bbigensiowerocs B npoby npu MosiHOM paspyLleHnn Bcex
NPUCYTCTBYIOLLMX B HE 3pUTPOLUTOB). B ciyyae TeCTMpPOBaHUS MEAVLMHCKAX U3LESUN,
[ONA KOTOPbIX NMPUMEHEHWE BbICOKO Pa3baB/ieHHbIX CYCNEH3U 3pUTPOLIMTOB HEBO3MOXHO,
reMaToKpuT KpoBY U Apyrne akTopbl fO/MKHbI ObiTb YYTEHbI NMPYM HOPMaIM3auuM UHAEKCa
remonusa [63].

Kaxxgas nabopatopus, No MeHbLUe Mepe, AO/HKHA UMETb BO3MOXHOCTb M3MEPSATb
O6LLYI0 KOHLEHTpauui remorfiobuHa B KPOBM W COAepxaHue ero B r/iasme.
KoHueHTpaums cBo6ogHOro remorsiobuHa nnasmbl (B Hopme oT O pgo 10 wmr/n)
CYLLLECTBEHHO HMXEe ero o6Lleil KOHUeHTpauun B KpoBu (B Hopme oT 11000 go 18000
mr/n). CneposatesibHO, A1 WX ONpefeneHus B npouecce TecTUpoBaHUS [OJ/KHbI ObITb
3afeiicTBOBaHbI pasHble MeTofbl.

Tpu aHaIMTUYECKNX MeToZa Noslyunnv Haubosnbllee pacnpocTpaHeHue npu

onpeaeneHnn KoHUeHTpaumm oblero remornobuHa kposu Hb [70].

MpumeuaHune — MWccnegoBatenb AO/MKEH YuuTbiBaTb, YTO psAf (PaKTOPOB MOXET
BHOCWUTb WCKaXEHUsI B pe3yfbTaTbl TECTUPOBAHUS FEMOSIMTUUYECKON aKTUBHOCTU. XUMUYecKue
areHTbl HEKOTOPbIX BUAOB, COAEpXaliMecs B MeAULUHCKUX MaTepuanax W pactBopax, ClnoCOGHbI
BO3/le/ICTBOBATb Ha OCMOTWMYECKYID CTOWKOCTb 3PUTPOLMTOB (Hanpumep, pUKCUPYHOLLUE areHTbl,
Takvme Kak popmManbAerug Wam rnyTapoBblii anbAerna), NpoBoLMpoBaTh 0CaXaeHne 3puTpoLMTOB
(Hanpumep, MOHbI MEeAM WU LMHKA), U3MEHSTb CMEeKTPbl MOrMoWeHnst remMornobuHa (Hanpumep,

NONN3TUNEHTNINKONb UK 3TaHon) [64]. [65].

C.6.1.2 OnpegeneHne KOHUEHTpaLmn o6LLero remornobrHa Kposm

C.6.1.2.1 'eMorno6GuHUMaHNAHbIA METOA,

MepBblii K3 KNaccMyecknx METOAOB OMNpedenieHns  KOHUeHTpauuu obLiero
remorsiobvHa KpoBW - TemMOorfI0bMHUMaHUAHbIA - 6bl1 ony6nukoBaH MexayHapoaHbIM
Komutetom no CraHgaptnsaumm B [ematonorum (International Committee for
Standardization in Haematology) [71]. F'emornobuHuMaHnaHbIAi aHaans yaobeH Tem, 4To
NIerko MOXeT ObITb aBTOMaTU3MPOBAH W /19 HEro AOCTYNHbI Npsamble cTaHaapTbl (HICN).
MeTo OCHOBaH Ha OKUCMEHWM remorsiobuHa C nocrnefyrowmm  obpasoBaHveM
umaHremMornobvHa, WMelLWero MakCMMyM norfoweHus npu 540 HM.  [eTepreHT,
NCMO/b3YEeMbI B KAYECTBE JIM3VPYIOLLEro areHTa, NOMUMO BbICBOOOXAEHUS reMor/1I06MHa
M3 3pPUTPOLMTOB CHMXAET MYTHOCTb pacTBopa (MCTOYHMK MNOMex W ownbok npu
dpoTomeTpupoBaHun Ha 540 HM) 3a cueT npeumnuTauum 6enkos. Mpy KMCNOSIb30BaHUK

OJaHHOro MetToda ChnekTpasibHble TMNOMeXM CO CTOPOHbl M/1la3Mbl MUHUM&aJIbHbI, 4TO
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Mo3BO/IAET  CpaBHMBaTL  MNOr/oWEeHMe 06pasuoB  Mnna3mbl  HEMNMOCPeACTBEHHO C
KOHTPO/IbHbIM PaCcTBOPOM.

LLnpokasa nosnoca nornoweHns HiICN nossosnsieT ons pyvyHoro v aBTomMaTuyeckoro
onpefesneHns MCnonb3oBaTb HE TOMbKO TOYHblE CNEKTPOOTOMETPbI, HO W MNPOCTbIe
dooTokoMopumMeTpbl ¢ hunbTpamn. TpuMeHEeHUEe 3TaNoHHbLIX 006pa3uoB MO3BOSSET
[0OUTBCA COMOCTaBUMOCTW pe3yfibTaToB, MOJyYEHHbLIX NPU WUCMNOSb30BaHUN [AaHHOro
MeToga B pasHbix nabopaTopusix. OCHOBHOM HeJOCTAaTOK MeToda CBsid3aH C
Heo6X04UMOCTbIO UCMO/b30BaThb
BbICOKOTOKCMYHbIE PaCcTBOPbl LMaHWMAO0B, CMOCOOHblE K TOMY e BbIAENATb CUHU/BHYIO
KUC/IOTY B NMpoLEecce KUC0ro rmaponusa. OnpegeneHHble TPYAHOCTM U pacxodbl CBA3aHbI
C yTunusaymeii onacHbIX OTXO40B.

C.6.1.2.2 OKcMremMornio61MHOBbLIN MeTof,

BTopoii ©3 Knaccuyeckmx MeTOAOB  OnpefesieHns  KOHUEeHTpauuu  o6Liero
remMornobrHa KpoBY - OKCUreMOr/I06MHOBGIN - B HACTOSALLLEE BPEMS HE HAXOAWT LUMPOKOrO
npumeHeHns. OKcUremorsi06MHOBBIN MeTog, OCHOBaH Ha obpasoBaHun HbO02 B npouecce
06paboTkM  TMAPOKCUAOM aMMOHWA K MOCNedylowem  CnekTpoOoTOMETPUYECKOM
onpegeneHun 3Toro npogykta. MpUMEHSIOT Takke perucTpaumio okcuremorsiobvHa B
pa3baB/ieHHOM pacTBope kapboHaTta HaTpus. MeTog He MMeeT CTabu/ibHbIX KOHTPOSIbHbLIX
UM CTaHZAapTHbIX 06pasUoB, YTO, BMNPOYEM, HE CTO/Ib BaXKHO, MOCKOJ/IbKY AAHHbIA METOL
MOXET ObITb MCMONb30BaH B TEX CNy4yasix, Korga pesynbtaT (KOHUEeHTpauuo reMoraiobuHa
B Nnasme) npeacTaBnsoT B MPOLEHTaX OT KOHLUEHTpauumu obLuiero remornobuHa kposu. B
Takom cryvae CTaHAapTHbIi o6pasel, (ob6pasel co 100 %-HbiM remMonM30M) FrOTOBAT U3
3abpaHHOIi KPOBM HEMOCPEACTBEHHO Nepes UMepeHneM.

C.6.1.2.3 )XenesHblit MeTOq,

Tpetuii 13 KnNaccuMuyeckmx METOAOB OMpefesieHMs  KOHLEeHTpaumm obuero
remorniobvHa KpoBM OCHOBaH Ha OMNpefenieHMn KOHLUEHTpauun WOHOB Kenesa,
BbI4E/NIEHHbIX M3 FemMorsiobuHa KpoBU B3aMMOLENCTBUEM C KUCMOTOM WU O30/1EHUEM.
MonyueHble npenapatbl TUTPytOT TiCI3 nnm obpabaTtbiBaloT cneundMyeckumMn areHTamu,
B3aMMOENCTBYIOLWMMY C Xesle30M, € nocneayowmm )oToMeTpupoBaHeM OKpaLleHHbIX
KOMMNAEKCoB. [aHHblli MEeTOZ C/IMLIKOM C/IOXEH O/19 PYTUHHBLIX W3MEPEHUn 1 NoToMy
NCMONb3YETCHA Peaxo.

C.6.1.3 3amepeHne cBOGOAHOIO reMornobuHa nnasmbl

C.6.1.3.1 MpAmble onTUYeCK1e 1 AOMOSTHUTESIbHbIE XUMUYECKne MeToabl

Bnarogaps MHOrOYMC/EHHLIM Pa3IMYHbIM (hakTopam (TpagvuusiM, NpocToTe

MPUMEHEHNSA, YTUIN3ALMMN XUIKAX OTXOA0B, AOCTYMHOCTY CTaHAapTOB U T. 4.) ANs
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onpefesneHns KoHLEeHTpauuy cBOGOAHOro remor/iobnHa naasmbl Kak MHAvkaTopa
remMonunsa, B HacTosiee Bpemsi MPUMEHSOT OKos10 20 METOA0B, HO HU OAWH U3 HUX He
pacnpocTpaHeH LWMpoko. Bce meToabl MOryT ObITb pa3geneHsl Ha ABe 60/blune rpynmbl:

1 Vicnonb3ylolme perncTpauuio norfoweHns HenocpeAcTBEHHO OKCUreMori061Ha
(npwn 415, 541 1 577 HM) 1 ero NPOU3BOAHbIX;

2 Vicnonb3ytoLme perncTpauuio norsoweHs Npon3BoAHbIX reMor/io6mHa,
MONYYEHHbIX MyTEM XMMUYECKUX NpeBpaLLeHnii (reMornobuH pearmpyeT ¢ 6eH3uanH-
NOAOGHBLIMIN XPOMOreHaMy 1 NEPEKNCLI0 BOAOPOAR, WK 13 HEro (hOpMUpPYHOT
LmMaHremorsiouH) (72).

AHanuMsbl BCeX BUAOB MOryT OblTb BbIMOJSIHEHbI Kak B PYYHOM pexume, Tak U
aBTOMaTWUYeCKM.

MonynsapHbIA MeTo[ W3MepeHus KOHLUEeHTpauuu remMorsiobvHa OCHOBaH Ha ero
KaTanmsmpytolem 3adhdhekte Npu  OKUC/EHWM NPOM3BOAHLIX 6GeH3uanHa. Hanpumep,
OKMC/MIEHMN TeTpaMeTWI6eH3naMHa npepkucbld  Bogopoga. CkopocTb 06pas3oBaHus
oKpalleHHoro npogykta (onpepgensietca coTomeTpuyeckn npu 600 HM) npsMo
NpONOpPLUMOHasIbHA KOHLIEHTpauun remoriobuHa. K npenmyuiectsaMm aToro Metoga MOXHO
OTHECTU MpOCTOTYy aBToOMaTM3auMyM C MPVB/IEYEHUEM  KOMMEPYECKM  [AOCTYMHOW
annapatypbl, OTCYTCTBUE BbICOKOTOKCUYHBLIX WM 3KOSIOTMYECKN OMACHbIX peareHToB Wan
0TX0A40B (CUHWNbHAS KWUC/OTa U ee NPOU3BOAHbIE), AOCTYMNHOCTb CTaHAAPTHbLIX 06pa3LoB
remMornobumHa, oTKa/IMbpoBaHHbIX NPOTUB CTaHAAPTHbIX 06pa3uoB HICN. HwxHuin npeaen
yyBcTBUTENBHOCTU MeToda (5 Mr/n) cpaBHMM C TakoBbIM A/ FeMOr106MHLMaHUAHOTO
metoga (70). OCHOBHbIM HeJOCTaTKOM 3TOr0 MeTofa SBASETCA  MCNoSb30BaHue
NoTeHUMasIbHO OMnacHbIX A8 340POBbS MPOU3BOAHBLIX OEH3uAMHA, a TaKkke BbICOKMe
pacxogpl Ha YTUAM3auul0 peareHToB W NpogyktoB. bonee Toro, AguanasoH
PErMcTPUPYEMbIX KOHLUEHTpauuii HegocTaTtoyHo wupok (ot 5 go 50 mr/n) (73), n B
nccnefyemMom 06pasue MOXET MPUCYTCTBOBATb Psif, areHTOB, CMOCOOHbIX MHIMGMpoBaThb
(oo 40 %) (74) peakuuto OKUCMEHUSA nof, AEeWCTBUEM MNEPEKUCU: aHTUKoarynsiHTbl,
KOMMekcoobpasylime ¢ kanbumem (uutpatbl, okcanatbl. 3ATA) (73), anbbymuH (75)
W gpyrue Hecneunduyeckne KOMMNOHEHTbI naasmbl (74).

Takmm 06pa3oM, NpsMble OMTUYECKMEe MeToAbl, TakMe kak MeTofbl Harboe (76),
Cripps (77) v Taulier (78) ¢ cpaBHUMOI Y4yBCTBUTE/IbHOCTHIO M BOCMPOU3BOAMMOCTbIO,
MOryT OblTb 3aMeHeHbl. OpfHako, Kak yxe 6Obll10 OTMEYEHO BbIWE, XMMUYECKME
npeBpaLLeHnsi TeMornobrHa 1 Bbi3BaHHbIE UMM M3MEHEHUS €r0 CNekTpa MOryT UCKakaTb

pe3ynbTaTbl B Npobax Ha onpegesneHve remornobuHa. bonee Toro, HE06X0AUMO BBOAUTL
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nonpaskW, KOMIMEHCUpYoLWMe ¢OHOBYIO COCTaB/AIOLWYIO M/1a3Mbl  KPOBW, CMOCOGHYHO
B/IMATb HA BUA, CNIEKTpa MOrnoweHns remoriobuna [72]. VccnepgoBateny fO/MKHbI XOPOLLIO
MOHMMATb CYLLECTBOBAHWE  OrpaHuWYEeHUiA MEeTOAOB OMNpefesieHnst remMorsiobuHa u
OCBEAOM/ATLCA 06 UX Ha/IMYMK NPY UCNOJIb30BaHUN KOHKPETHOM MeToankn [64], [65], [72],
[75]. DTo BK/IKOYAET B CebSA M UCC/eaoBaHME cynepHaTaHTa Ha npeaMeT NpUcyTCTBUS
ocaakoB v ero cnekTtpa (c 400 go 700 HM) CO CNEKTPOM YMCTOro remorsiobrHa.

C.6.1.3.2 ViMMyHOHedeNnOMETPUYECKNIA METOZ,

MMMyHOHebenomeTpuyecknin - MeTog, OCHOBaH Ha peructpauum remrnobuHa
naasmbl METOAOM HedheIOMETPUN C UCNOSIb30BaHMEM KOMMEPYECKN [OCTYMHBLIX aHTUTE.
OTOT MeToh MPUrofdeH ANs NPOBEAEHUS] PYTUMHHbIX paboT. OH XOpOLWO Kopennvpyet u
COMOCTaB/M C aHHbIMMW, MOJTYYEHHLIMW B Clydae NPYMEHEHWS ONTUYECKNX MeTomdoB [79].

C.6.2 KoHcepBauud KpoBU 1 ee KOMIMOHEHTOB

B atom pasgene ocBelleHbl JlydlinMe Crnocobbl COXPaHeHWs KpoBWM U ee
KOMMOHEHTOB, pPeKoMeHAOBaHHble AMepukaHckol Accounauun BaHkoB Kposu [80] u
Coseta EBponbl [81]. B uenom, matepuasibl U U3LeNua crnefyeT TecTupoBaTb C
NCMO/Ib30BAHNEM KPOBMW, C XMMWYECKUMU KOHAMUMUAMW, UMUTUPYIOLLMMWA Te, B KOTOPbIX
nsgenue  BygeT  IKCM/yatuposBatbCA B KAMHUKE  (BbIGOP  COOTBETCTBYIOLLETO
aHTMKOAry/fisiHTa;  MUHMMAa/IbHOE  MCMOJIb30BaHWE  KOHCEPBAHTOB;  3HayeHus  pH,
cooTBeTCTBYOLLME husmonornyeckum [63]).

PacTBopbl aHTMKOArysisHToB OblM pa3paboTaHbl 41 TOro, 4Tobbl NpegoTBpalath
CBepTbiBaHWE KpPOBWU Mpu ee 3abope, YTO MO3BOMAAT COXPaHATb SPUTPOLMTBI B TeYeHue
onpefeneHHoOro BpemMeHu. Bce 3aTu pacTBOpbl cogepXar uuTpaT HaTpus, JSIMMOHHYIO
KUC/IOTY W [/110KO3Yy. HekoTopble pacTBOpbl AOMOSTHUTENIbHO CofepXaT afleHWH, ryaHo3VH,
MaHHWUTON, caxaposy, copbuton wnnm docdatsl [82], [83], [84], [85], [86], [87]. XoTa
renapuH He WCNosb3yloT /1 COXPaHEHMS KPOBW, €ro 4acto MPUMEHSIOT B KayecTse
aHTMKOAry/sisiHTa B KAMHUKE A5 NaUWMEeHTOB, MOABEPraeMbiX BO3LENCTBUD MEAULMHCKNX
annapartoB 1 N3gesnui.

CBepTbiBaHMEe KpPOBU MNpefoTBpallaeTcs 3a CYeT CBA3bIBaHMSA UUTPaTOM WOHOB
Kanbuusi. Bo Bpems XpaHeHUs 3puTpoumuTbl MeTaboNusvpyroT [I0Kko3y. [Be Monekynbl
afleHo3nHTpudpocarta (AT®) reHepupytoTcs dhocchoprnmpoBaHmem
afieHosuHandocpata (AOP) Ha Kaxayto MOSeKysay rtoKo3bl, MeTabonn3npoBaHHY0 B
aHa3pobHOM UMKIe vMKonmsa dmbaeHa-Meiepxoda. Monekynsl AT® noagepxusaroT
3HepreTMyeckne MoTPeOHOCTM SPUTPOLUTOB MO MNOAAEPKKE YNPYroctm Memb6paH U
onpegeneHHbiXx (PyHKumin  mMembpaHHoro TpadcnopTa. [peBpaweHne AT B ANP

COMPOBOXAAETCH BbIAE/IEHUEM 3HEPrUK, HeoBXOAMMON ANA MoAAEPXKKN 3TVMX (OYHKLWIA.
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[ns npognieHns BpEMEHW XpaHEHWs pacTBOP aHTMKOArysisiHTa AO/DKEH ObITb MOAKWCIIEH,
4yTo 06GecneumBaeT AOCTATOYHO BbICOKYH) KOHLIEHTpauuio MOHOB BOAOPOA4A B HavdasibHble
MOMEHTbI XpaHeHusa npu 4 °C. loBbIlLEeHWEe KMCNOTHOCTU BO BPeMs XpPaHeHus CHuXaet
WHTEHCMBHOCTb FNNKONM3a. AQEHO3MHOBbIE HyKNneoTuabl (AT®, AAD, AM®) uctoularoTcs
BO BpeMms XpaHeHusi, NO3TOMy BBeJEHUE afeHO3MHa B PacTBOpP aHTUKoarynsHra
Mo3BOJIAET CUHTE3NPOBaTL 3amMeHy AM®, ALD 1 ATO.

B npouecce NpuroToB/ieHUA 3PUTPOLMUTAPHOrO KOHLEHTpaTa 3HauyuTesbHble 4acTu
[/II0KO3bl U afleHnHa yAanslTca BMeCTe C Masmoil. JlocTaTouyHasi XXU3HEeCNOCOOGHOCTb
SpUTPOLMTOB MOC/E YATEHNUS MIa3mbl MOXET OblTb AOCTUTHYTA B C/lydae, €Cnv KNeTKu
N3/IMIHE He KOHLUEHTPUPOBaHHbl. HopmasbHbIi uutpat docdaTr aekcTposHbiii (Lda)-
afleHVH KOHLIEHTPAaT 3pUTPOLMTOB AO/HKEH MMETb 06beM hpakLun 3pUTPOLUTOB HE Bbille
0,8. faxe ecnn yganutb 90 % niasmbl, XU3HECTOMKOCTb 3PUTPOLUTOB MOXET ObiTh
nofaepxaHa BBefeHMeM [06ABOK UM CYCNEH3UOHHbIX CPes. Xopua Hatpus, afeHvH K
r/1l0K03a HeoBXoAMMbI A1 XU3HECTOMKOCTW, B TO BPeMsl Kak afeHWH W [/1loKo3a MOoryT
OblTb  NPUMMEHEHbl ANS  AasibHeiwel cTtabunusaumm  KIETOYHbIX  MembpaH u
npepoTepalleHns remonm3sa [80].

MpUrogHOCTb  KOHTEWHEPOB O/19  XPaHEeHMs MNPOAYKTOB  KPOBWM  OLEHMBAaOT
pasfiMyHbIMM MeTo4aMu, U3MEPSIOLLMMIN Ka4yecTBO NpoaykToB Kposu [70], [83]. KoHTeliHep
C nNpoAyKTamu KpoBW, COAepXawumuy nNOoAXOOAWMA  aHTUKOArynsHT, XpaHAT — npu
Temnepatype ot 1 °C go 6 °C B ctaTuke. Uepes onpepesieHHble NPOMEXYTKN BpeMeHU
OonpesensoT KOHLEHTpauuio CcBOOOAHOIO remornobrvHa nnasmbl, 4YTO6bl ONpeaennTb
XXM3HECMOCOBHOCTb M KAayeCTBO COXPaHAeMoro npoaykra. KayecTBo cOXpaHsemoro
npodykTa MOXeT ObiTb MOBbILEHO aKKypaTHbIM MepemelunBaHueM OAUH pa3 B Hedento.
OLEeHKY XpaHeHUsi B KOHTEHEpPE KOCBEHHO OMNPeAensoT MO BbIAE/IEHNIO M3 KOHTelHepa
OBYOKWUCW YI1epoga, FeHepupyemon 3puTpouMTaMmn B MPOLECCE XU3SHELEATETbHOCTU B
OTCYTCTBUM (haKTOpPOB NepemeLlBaHus.

C.6.3 3awuTa nepcoHana npun paboTe C KPOBbIO

Ana 3awmnTbl NnepcoHana, nosyvarolero, TpaHcnopTupylowero u paboTatoLlero ¢
NoTeHUMasIbHO MHOMLMPOBAHHOM KPOBLIO Ye/ioBeka, HEOHXOAUMO HamymMe MUCbMEHHbIX
WHCTPYKUMiA. [oTeHUUaIbHO UHGMLMPOBaHHbIE MaTepuasibl BKIKYalT B cebs KpoBb U
Opyrve npoaykTbl W >XUOKOCTU opraHu3Ma, o6opyAoBaHue, KOHTakTupyowee (unu

noTeHuMnasibHO CcrnocobHoe KOHTaKTI/IpOBaTb) C KPOBbHO U APYTUMU XNOKOCTAMW OpraHn3ma,
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a TaKKe maTepuasibl, UCNOMb3yemble MpYU Ky/IbTUBMPOBAHUN OPraHNU3MOB, BbI3bIBAIOLLMX
nepeHocuMbIe C KPoBbIO MHAeKUMK [88].

C.6.4 3a60p kpoBu (thneboTOMMUSA)

Mockonbky npu  3abope KpOBM HEBO3MOXHO rapaHtTupoBatb 100  %-Hyto
CTEPUNBHOCTb NOBEPXHOCTU KOXW, [O/HKHA CYLLeCTBOBaTb CTporas, cTaHfapTu3oBaHHas
npoueaypa MOArOTOBKM paboyein obnactm pna dnebotomun. lMpexage 4Yem HavaTtb
MYHKUMIO BEHbl, 0COBEHHO BaXXHO Y6eAMTbCS, YTO pacTBOP aHTMCENTVKa, HaHEeCEHHbI Ha
MOBEPXHOCTb KOXW, MOSIHOCTHI0 BbICOX W HMKaKMX MOCTOPOHHMX KOHTaKTOB C KOXel He
6b110 AOMYLLEHO A0 MOMEHTa YCTaHOBKU UMbl Ans 3a6opa [80].

[na npefoTBpalleHVsi OCEMEHEHMS KPOBU MUKPOOPraHusMamy Jiydlle BCEro
NnoaxoauT 3abop B KOHTEMHEpP 3akpbITOr0 TUMa, He codepxawmii Bo3gyxa. OTBepcTue ot
UrMbl, OCTalLleecs nocse NpokKosaa W30/vPYOLWEd pe3nHOBOK Npobku dnakoHa Aanas
06pasLoB, AO/MKHO ObITh TLLATE/IbHO 3aKPbITO, MHAYe YaCcTUYHbI BakyyM, CO3AatoLMiAcsa B
pesynbTare oCTbiBaHWsA 06pa3lia KpOBW, MOXET NPUBECTU K BTATMBAHWIO 3arpsA3HEHHOro
BO3yxa B koHTeliHep [80].

C.6.5 BbI60p UCTOYHMKA 3PUTPOLNTOB

B wunpgeanbHOM cniyyae TecTupoBaHWe remonusa  cfefyet  MnpoBOAUTb  C
MCMOJIb30BaHNEM 3PUTPOLIMTOB Yenoseka. OfHakKo B pAAe C/yvaeB Takoli BbIGOp MOXET
OblTb 3aTpyAHEH WM [aXKe HEBO3MOXEH. B HEekoTOpbiX CTpaHax WCTOYHWKM KpPOBU
yenioBeka OrpaHuyeHbl, ¥ 3anacbl KOHCEPBMPOBAHHOM KPOBM MOTYT ObITb UCMOSIb30BaHbI
NCKTIOUNTENBHO ANS TpaHcy3um yenoseky. Kputepun 300poBbsa AOHOPOB (YenoBeka unu
XMBOTHbIX) Takke [O0/HKHbI ObITb BOMNPOCOM, MoA/iexalum obcyxaeHuo. Jliobas KpoBsb,
He3aBMCMMO OT MWCTOYHMKA €ee MOJlyYeHWsl, VMEEeT OrpaHUYeHHOEe BPEMS XpaHeHus,
MOSTOMY CBOEBPEMEHHOE MO/lyYEHNE WMEHHO KPOBU YesioBeKka MOXET [A0CTaBNATb
onpefeneHHble TPyAHOCTU. B cnyvae MCnosb30BaHWs 3pUTPOLMTOB XMBOTHOTO, 0coboe
BHYMaHve cnegyeT ygenutb nonydeHuio 100 % KOHTPOSIbHOrO pacTtBopa (MOSIHOCTLIO
NIM3NPOBAaHHbIE KETKM), MOCKONbKY CTabUNbHOCTb MembpaHbl 3pUTPOLUTOB Bapbupyet
MeXAy Pas/iMyHbIMU BUAAMU XMBOTHbIX. OTpuLUaTebHbIi KOHTPONbHBIA 06paseL, o/HkeH
BbI3bIBaTb MUHUM&UTbHbIV remMon3, Y4Tobbl HE MacKMpoBaTb FEMOIMTUYECKYIO aKTUBHOCTb
nccnegyemoro marepuasia. OpUTPOLUTLI KPOMKa WMEeKT TeMONUTUYECKUE CBOMCTBA,
CXOXWe C 3puTpouuTamMy 4YesnoBeKa; 3pUTPOUUTbl 06e3bsHbl - Gonee, a TBUHEICKON
CBVHbW - MeHee YyBCTBUTESbHbI, MO CPAaBHEHWIO C 3puTpoLmMTaMu Yenoseka [89].

C.6.6 OnpepeneHne remosimsa - BO3LENCTBME HA KPOBb U/ €€ KOMIMOHEHTbI

in vitro, ex vivo u in vivo
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FemMonn3 MOXeT ObiTb 3aperucTpupoBaH MOC/e BO3AENCTBUSA Ha ucCnemsyemblit
MaTepuan KpoBU WM ee KOMMOHEHTbl B YCNOBMAX in vitro, ex vivo u in vivo. Ex vivo u in
ViVO YC/I0BMS MUCNOJIBb3YIOT MPU U3YYEHUN WU3LENNA, COAepXallmX HECKOSIbKO pas/IMyHbIX
Marepuasnos.

[Jonyckaetcsa ex vivo 1 in vivo OLEeHKa Ha >XUBOTHbIX MOLENAX WM B npouecce
KIMHWYECKMX WUCMbITaHWA. B nepBoMm cnyyae TecTupyemoe wusfgenne CpaBHUBAKOT C
KOHTPO/bHbIM ~ 06pasuoM, obnajalwmm  AOMYCTUMbIM - YPOBHEM  F€MOSIUTUYECKON
akTMBHocTM. Bo BTOpoM criyyae wccnegyemblii O6BEKT OLEHMBAKT MO KAVHUYECKM
3HauYVMMbIM NOCNEACTBUAM reMosm3a.

Llens ex vivo nam in vivo TECTOB - OXapakTepusoBaTb reMOSIMTUYECKUA NoTeHuman
MeAMLMHCKOro nsgenvs. MNMpeaBaputenbHble UCCef0BaHUsa MOTYT MPOBOAUTLCA U in Vitro
C MPYMEHEeHWEM Kak CBeXel, Tak W MNPOCPOYEHHOW KPOBW 4esioBeka, a TakkKe KpPOoBM
XXUBOTHbIX. [/19 MEeAULMHCKUX M34ennii, npegHasHauyeHHbIX A4/ UCMNO/Ib30BaHNA €X Vivo,
OOLLENPUHATLIM METOOM SB/IAETCA OpraHM3auna peunpkynsauum KpoBu vepes usgenve B
YCOBUSIX, UMUTUPYIOLLMX COOTBETCTBYIOLLLEE KIMHUYECKOE MpUMeHeHne. B ganbHenwem
HeKoTopble M34enusi AONOSHUTENIbHO M3y4yatoT MOLESMPOBAHWEM €eX VIVO Ha XXMBOTHOW
MOAEM, a ANA OrPaHNYEHHOro Kpyra M3fenuii - KOHTPONbHbIMU M3YYEHUAMW Ha NOASAX.
Pa3vepbl MeaMLMHCKOrO U3Aenus M ero HasHayeHue B/USIOT Ha NiaHupoBaHue 3TUX
nccnefoBaHuii.

C.6.7 MpsaAMOn nnn HENPSIMOW KOHTaKT

Mpepnaraemble ycnoBus 3KCTpakumyu onucadbl B 1SO 10993-12. HekoTtopble
MeTOoAbl NpefycMaTpMBalOT NPSIMOIA KOHTaKT U34enus ¢ apuTpouuTamm, B TO BPEMS Kak B
OPpYrUx OnucaHo NPUIrOTOB/IEHWE 3KCTPAKTOB, KOTOPble 3aTeM MPUBOAAT B KOHTaKT C
aputpoumTamu. Bbibop MeToda [o0/keH 6a3npoBaTbCA Ha Ha3HaYeHWU u3genus u
YC/I0BUAX €ro NpvMeHeHus. 'paHnyHble YCoBus cnegyeT NpuHMMaTb BO BHUMaHue, ecnu
MCNOJIb3YHOTCA MOBbILEHHbIE TeMepaTypbl, YC/1I0BUS NOATOTOBKN 3KCTPAKTOB WU3/OXEHbI B
ISO 10993-12.
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MpunoxeHve OA

(cnpaBo4Hoe)

CBefileHNs1 0 COOTBETCTBUM MEXIroCyAapCTBEHHbIX CTaHAapToB

CCbIIOYHBbIM MeXAyHapoAHbIM CTaHAapTam

Tabnuuya JA.1
O603HaveHue un
HauMeHOBaHune

MeXAyHapoAHOro

cTaHgapTa

ISO 10993-1:1997
OueHka 61010rM4ecKoro
LeNCcTBMA MeNLNHCKNX
n3genuii. Yactb 1. OueHka

n unccnegoBaHna

ISO 10993-2:1992
OueHkKa 6nonornyeckKoro
AencTBMA MeanUNHCKNUX
nsgenuii. Yactb 2.
TpeboBaHuA K

o6palleHunto € XUBOTHLIMU

O603HaveHne n
HaMMeHOBaHUe
MeXAyHapoAHOoro
cTaHfapTa Apyroro roga
n3gaHus
ISO 10993-1:2003
OueHka 61onornyeckoro
LeNCTBUSA MeULNHCKNX

nsgenuii. Yacte 1.

OueHKa 1 1uccneaoBaHus

CTteneHb

cooTBeTCTBUA

IDT

O603HayeHne un
HanmeHoBaHue
MEXrocyAapCTBEHHOIO

cTaHgapTa

FOCT ISO 10993-1-
2011 W3penusa
mMeauunHckme. OueHka
61osiornyeckoro
[eAcTBUSE MeULUHCKNX
n3pgennii. Yacto 1.

OueHka n uccnegosaHusa
.

* COOTBETCTBYIOLMIA MEXrocyapCTBEHHbI CTaHAapT oTcyTcTByeT. [lo ero yTBepXAeHus

pekoMeHayeTcs MUCNo/b30BaTb NEepeBoj Ha PYCCKWIA S3biK AAaHHOTO MeXAYyHapoAHOro cTaHjapTa.

MepeBoA AAHHOTO MeXAyHapoAHOro cTaHfapTa Haxoautcs B ®depepanbHOM MHGOPMALUOHHOM

qJOH,qe TEeXHUYEeCKnx pernameHToB 1 CtTaH4apTOB.

MpunmeyaHne -

CTeneHn CooTBeTCTBUNA CTaHAapTa:

- KOT - ngeHTn4YHbIEe CTaHAapThbI.
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