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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOArOTOBJIEH ABTOHOMHOW HEKOMMeEpYeCcKon opraHnsaumnen «MHCTUTYT Megnko-OUonornyeckmnx
nccnegosaHun n texHonornny (AHO «<MMBUNT »)

2 BHECEH TexHunyecknum komutetom no ctaHgaptudaumm TK 422 «OueHka b1onornyeckoro 4ecTBuS
MeaNUMUHCKUX n3aennmn»

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE [MMpukasom PenepanbHOro areHTCTBa no TEXHNYECKOMY
peryrnmpoBaHnto n metponorin ot 2 aekabpst 2009 r. Ne 537-ct

4 Hacrtosawmnn ctaHaapT naeHTudeH mexayHapoaHomy ctaHaapty MCO 10993-4:2002 «OueHka buono-
rMyeckoro AeucTtema MeguuMHCKMX usgenuin. Yacte 4. NccnegosaHua msgenun, B3aMMoOeUCTBYIOLWUX C
KpoBblo» (ISO 10993-4:2002 «Biological evaluation of medical devices — Part 4: Selection of tests for
interactions with blood»).

[Tpy NnpMMeHeHUN HACTOALLEro ctaHaapTa pekoMeHayeTCs UCMNONb30BaTh BMECTO CChINTOYHBIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HaUMOHaNbHble cTaHgapTel Poccunckon @eaepaun, ceeaeHUa o
KOTOPbIX NpUBedeHbl B AONMONHUATENBHOM NpunoXxeHnn D

5 BSAMEHTOCTP NCO 10993.4—99

VIHipopmMmayuss o6 UBMEeHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOPpMaUUOHHOM YKazamerne «HalyuoHalbHbIe cmaHOapmabi», a mekcm UaMeHeHUU U rornpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKalzamensx « HayuoHanbHbele cmaHOapmeiy. B cniydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKka3zamerne «HayuoHarnbHble cmaHOapmbly. Coomeemcmey-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu e cemu MIHmepHem

© CTtaHgapTtuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

CobnoaeHne nonoxeHun ctangaptoB cepun MCO 10993 «OueHka buonornyeckoro A4enNCcTBUa Meaun-
LUAHCKUX U3OeNnMiA» NO3BOMUT 0DecnevynTb CUCTEMHBLIN NOoaXod K UccnegoBaHUD DUOMOrM4YecKkoro 4ecTBUS
MeaULUNHCKUX N3aenunn.

Llenbio 3TUX CTaHOAPTOB He ABNsieTcsl 0e3ycnoBHOE 3akpenneHne eanHoobpasHbIX METO40B UCCNeao-
BaHWUW U UCNbITaHWUK 3a rpynnammn oaHopoaHbIX MeaULMHCKUX 3aeNi B COOTBETCTBUN C MPUHATOW Knaccudu-
KaLunen x no Buay U AnuTenbHOCTU KOHTaKTa C opraHnaMmomM venoBeka. [1osToMmy nnaHnpoBaHe nnpoBeaeHue
ncecnegoBaHUM M UCNbITAHUA AOMKHBI OCYLLECTBNATL cneunannucTbl, UMeroLlMe COOTBETCTBYOLLYIO MOArOTOBKY
M ONbIT B 0Bnactn caHUTapHO-XMMUYECKOWN, TOKCUKONOTMYecKon U BUONOrnyeckon oueHoK MeguLUHCKUX
n3gennn.

CtaHgapTtbl cepun NCO 10993 asnsaroTca pykoBoAsLLMMUA AOKYMEHTaMU ANsi NPOrHO3MpoBaHUs U UCCTe-
O0OBaHUA BLUONOrMYEeCcKoro AencTemMa MeauLMHCKNX nsgennn Ha ctagun Belbopa matepuanos, npegHasHavyeH-
HbIX A9 UX U3rOoTOBNEHUS, a TaKKe Ang nccneaoBaHM roToBbIX U3aenunn.

B ceputo MCO 10993 Bxogat cneayrowine 4act nog oownm HasBaHnem «OueHka DUONorm4eckoro
NencTBMA MeaNUMHCKX N3aennmny:

HacTb 1 — OueHka nuccneaoBaHna;

Uactb 2 — TpeboBaHus K obpalleHNnto C XXUBOTHLIMMU;

YacTtb 3 — NccnegoBaHUsA reHOTOKCUMYHOCTU, KAHLUEPOreHHOCTU M TOKCUYECKOTro AeUCTBUA Ha penpoayK-
TUBHYHO (PYHKLMIO;

YacTb 4 — WccnepgoBaHua nsgenuin, B3aMMoaencTBYOLWUX C KPOBbIO;

Yactb 5 — VccneagoBaHuMe Ha UMTOTOKCUMHOCTL: MeToAbl in Vitro;

YHacTb 6 — VlccnegoBaHUA MeCTHOMo A4eUCTBUA Nocne MMNaHTaunn;

UHactb 7/ — OcTaTtovyHoe cogepXaHue 3aTUneHoKcuaa nocne ctepuinsaunm;

UacTb 9 — OCHOBHbIE NpUHUUMNBI MOAEHTURUKALUN N KONUYECTBEHHOMo onpeaeneHns NoTeHunanbHbIX
NPOAYKTOB gerpagaunm;

Yactb 10 — WccneagoBaHue pasgpaXKaroLwero n CEHCUbUNM3NPYoLWEro AeNCTBUS;

Uactb 11 — VccneaoBaHune obLeToKCYeckoro AeNCcTBUS;

YacTb 12 — lMNMpurotoBnexnune npob 1 ctaHgapTHble obpasybl;

YacTte 13 — MaeHTudpunkauma n konudectseHHoe onpeaeneHne NpoaykTroB gerpagaunm noMmMmepHbIX
MeaULUMNHCKUX N3aennn;

Yacte 14 — MaeHTupnkauma n KkonndyecTteeHHoe onpegeneHne nNpoaykToB gerpagaunm msgenum mns
KepaMUKU;

Yacte 15 — MaeHTugpnkauma n KkonndyecTtseHHoe onpegeneHne nNpoaykToB gerpagaunm msgenum mns
MEeTasr10B 1 CNMaBoOB;

UacTtb 16 — MopagenunpoBaHue nuccnegoBaHne TOKCUKOKUHETUKM NPpOAYKTOB Aerpagauii i BbIMbIBAHUSA;

Uactb 17 — YcTaHOBMNEeHMe NOpPOoroBbiX 3Ha4YeHUN AN BbIMbIBAEMbIX BELLIECTB;

UacTb 18 — VMccneagoBaHMe XMMYECKUX CBOUCTB MaTEpUanoB;

Uactb 19 — NccnepgoBaHune MU3NKO-XUMUYECKUX, MOPMONorMyecknx n tonorpagpuyecknx CBOUCTB
MaTepunarnosB;

Uactb 20 — lNpuHUUNBI 1 MeToAbl MUccnedoBaHUA MMMYHOTOKCUYECKOro AeUCTBUA MeaULUMHCKUX
n3genun.

HacToswmn ctaHgapT ycTaHaBnMBaeT TpeboBaHMsA K BbIDOPY N pa3paboTke MeToA0B UCCeaoBaHUS
MeaULUMHCKUX U3gennn, B3auMoaenCTBYIOLLMX C KPOBbIO, B 3aBUCUMOCTU OT KOHCTPYKLUMU U3gennd, npumeHsie-
MbIX MaTepnanoB, KNMMHAYECKOW NOoMb3bl, MECTA NPUMEHEHUSA U NPUEeMIEMOCTU pUCKa.

DTOT YPOBEHb CNELNPUHHOCT MOXKET DbITb OXBa4eH TOMNbKO B CTaHAapTax Ha KOHKpeTHOe MeaAULIMHCKOE
n3genue.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

U3NEJINA MEOULUMMHCKUE
OLIEHKA BUOJIOMMYECKOIo QENCTBMNA MEOULUUHCKUX U3OENUIA

YacThb 4

UccnegoBaHuAa nsgenun, B3amMmoge UCTBYOLWUX C KPOBBIO

Medical devices. Biological evaluation of medical devices.
Part4. Selection of tests for interactions with blood

[NaTta BBeaeHna — 2010—09—01

1 ObnacTtb NpUMeHeHus

HacTosawnn cTaHaapT pacnpocTpaHaeTcd Ha MeToadbl OLeHKM B3auMoaeACTBUA MeAULUMHCKUX M3ae i
(Qanee — 13genuin) C KPOBLIO.
HacToawmm ctaHgapT ycTaHaBIMBaeT:

a) knaccudukaumno MeauLnHCKNX U CTOMaTOoMNorM4eckux n3aenuin, npegHasHavyeHHbIX A9 UCMofb30Ba-
HUS B KOHTaKTEe C KPOBbHO, OCHOBAHHYO Ha 0bniacTn NpUMeHeHnsa N ANMTENTbHOCTU KOHTaKTa B COOTBETCTBUN C

NCO 10993-1.

b) pyHOaMeHTanbHbIE MPUHLMWNMLL, NeXallue B OCHOBE OLeHKN B3auMoaeCTBUSA U3 e C KPOBbIO;

C) NOACHEHUHA K CUICTEMHOMY BbIOOPY METOA0B UCCNEeaoBaHUA, a TaKKe NPUHLUMMNBI U HAYyYHYHO OCHOBY
3TUX METOO0B.

LdeTanbHble TpeboBaHUA HE MOTYT ObITh onpeaenexHbl U3-3a orpaHNYeHHOCTU 3HAHUA N TOYHOCTU METO-
0OB nccneaoBaHW. HacTosWmMin cTaHaapT onuckbiBaeT OMONOrMyeckyo oLeHKY B 0DLLIMX YepTax M MOXEeT ObITb
He NMoNHbIM ANngd cneyudnde cknx MeguLnHCKUX n3genun.

2 HopMaTuBHbIE CCbINKN

B HacTodawemM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBbIE CChINKU Ha cneayiowme ctaHaapThl:

NCO 10993-1:1997 OueHka dbuonorndeckoro Aenctema meanumHckmux nsgenumii. Hactb 1. OueHka m
nccnenoBaHUS

NCO 10993-2:1992 OueHka buonornyeckoro 4encTeng MmeauunHckux nsgenun. Hacrtoe 2. TpeboBaHus
K obpalleHNIo C )KUBOTHLIMU

3 TepMuHbI U onpeAaeneHus

B HacTodawem ctaHaapTe npuMeHeHbl TepMnHbl No MCO 10993-1, a Takke cnegyrowme TepMUHBI C COOT-
BETCTBYOLWMMM onpeaeneHNsIMu:

3.1 B3auMogeucTBue U3agerium ¢ KpoBblo: B3anMogencTeue nsgennn ¢ KpoBbio UMK NobbiM 13 ee
KOMMOHEHTOB, BbI3biBatloLLlee U3MEeHEeHUS B KPOBW, opraHax, TKaHax Mnbo BnusaoLlee Ha camo nsgenue.

[TpyumMmevyaHwmne— 3TN NUBMEHEHNSA MOTYT NPUBOAUTL UITN HE NPUBOANTBL K KITMHUYECKN 3HAYMMbIM UMW HEXENa-
TENbHbIM MOocneacTBMaAM. B npunoxxeHnm A npuBegeHa A4ononHUTENbHas nHpopmMmaums Nno 3TMM B3anMOAEeNCTBUAM.

3.2 ex vivo: TepMWH, OTHOCALUMIACSA K TECT-CUCTEMaM B3ATUA KPOBU HEMocpeaCTBEHHO OT YenoBeka
MM NOAOMNBLITHOMO XXMBOTHOIO B KaMepy AN UccneaoBaHUN, pacnonoXKeHHYo BHe Tena.

[TpnmevyaHwmne—B mogenu ¢ NCNONb30BaAHNEM XUBOTHLIX KPOBb MOXET ObITh CPa3y Xe BBeAeHa 00paTHO Xu-
BOTHOMY (peuunpkynsiumsi) nnn cobpana B Npobupkn Ans ganbHENLWEro ee nccneaosaHns (OaQuH NyTh).

U3paHune odbmumanbHoe
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3.3 TpoMbo03: /n vivo eHOMEH, NPUBOOSLLNA K YHACTUYHON UM NMOMNHON 3aKyrnopke (OKKMH3Un) TPOM-
OOM NpocBeTa cocyda unu annapara.

[TpumedvaHune 1 — OxapakrepmaoBaHme TpomMbO3a BKIMIOYAET €X ViVvOo WU in vivo MeToAbl HA SKCNEPUMEHTamNb-
HbIX >XKWUBOTHbIX UIMN B KITIMHNYECKNX YCITOBUSIX.

[Tpumevanmne 2— Tpomb COCTOUT U3 CMECU KPACHbIX KPOBSAHbIX KNETOK, arperatoB TpombounToB, dmnbpuHa u
OPYrnx QOPMeEHHbLIX 3NEMEHTOB.

3.4 koarynauua: PeHOMeH, BbiTeKaloLWw M N3 akTUBaLMK Kackada oakTopoB CBEePThIBaHUA.

[TpumeyaHune—PakTopbl Kackaga koarynsumm v OUOPUHONUTUYECKON CUCTEMBbI MOTYT ObiTb M3MEPEHDL!
BCNnea 3a KOHTAKTOM C U3gennem Kak in vitro, Tak v in vivo.

3.5 TpoMbouunT: BesbaaepHoe KneTouyHoe Teo, NPUCYTCTBYIOLWEE B LIUPKYNPYIOLLIE KPOBU, CNOCOD-
HOe aaresnpoBaTh K MOBEPXHOCTU N arpermpoBaTth, dopMUPYS KPOBOOCTaHaBMBAOLLYIO NPODBKY.

[TpunmeyaHwune—VccnegoBaHne TPOMOOLMTOB BKINIOYAET B CEDA NOACHET UX YMCIa C aHANU30M UX CTPYKTYpPb!
N QYyHKUMN. TeCTUpoBaHNE MOXET 3aKio4aTbCs B aHanm3e TpoMbounTapHbIX PaKToOPOB UIMN KOMIMOHEHTOB NOBEPXHOCTU
KIEeTOK, BblaensieMblX TpomboUunTamMmm nnu agreampoBaHHbIX K NMOBEPXHOCTU U3OENUS.

3.6 remaTonorusa: VccnegosaHue KpoBU, COCTOSALLEE B NOACHETE KIETOUYHbIX 3NIEMEHTOB N KONYec-
TBEHHOM onpeaeneHnn KOMMOHEHTOB NMasMbl.

3.7 cucrtema KoMmnnemeHTa: Yactb ecTeCTBEHHON UMMYHHOWU CUCTEMBI, COCTOSLLIAA N3 HECKOIbKNX
6enKoB Nnasmbl, BKIoYasa depMeHTbl U KNeToYHbIe peLenTophl.

[ PUMMEYaAaHWNE— AKTUBHbIE MOITeKyJlbl, NoliyvYaemMmble N3 KOMIMNOHEHTOB KOMIJTIEMEHTAa, BOBIEKAlOTCH B Ppa3BU-
TUe BoCriarnintesibHbl X NnpoyecCoe, CbarOLI,MTOS N ITTN3NC KITeTOK.

4 CokKkpalweHus

B HacToqAwemM cTaHgapTe NpUMeHeHbI creayroLlMe CoKpalleHUs:
Bb — npoaykr anbTepHaTUBHOMO NYTU aKTUBaL UM KOMMNIEMEHTA;
B-TG — beTa-TpoMOOrnobyNuH;

C4d — pparmeHT akTMBUpoBaHHOTO C4 KOMNOHEHTa CUCTEMbI KOMNNEMEHTA;

C3a, Cb5a — npoayKThl pacwenneHuns komnoHeHToB C3 n C5 koMmnnemMeHTa Npy ero aktmaLuuu;

CD62L — L-ceneKkTuH;

CH-50 — 50 % obuwero reMonMTUYeCcKOro KoMmnnemeHTa (remonusa);

CT — koMnbroTepHas ToMmorpadns;

D-aumep (D-Dimer) — cneuundondeckne npoayktel pacnaga pubpuHa (F Xlll, nepekpecTHO cBA3aHHbIN
bparmeHT pacnaga udbpuHa);

OKMO (ECMO) — 3sKkcTpakopnopanbHbIi MEMOPAHHBLIA OKCUTeHaTop;

COM — ckaHupyoLlast 3NekTPoHHaa MUKPOCKOMNA;

MO® (FDP) — npoaykTtel aerpagaunn ubpuHa/gpndpoHoreHa;

®l1A (FPA) — donbpuHonenTtug A;

F. . , — aKTUBMPYOLLNA NPOTPOMBUH pbparMeHT 1 + 2;

IC3b — npoAyKT akTUBaLWUKU LEeHTPaNbHOro KOMMNOHEHTa CUCTEMbI KOMNNEMEHTA;

-1 (IL-1) — nHTepnenknH-1;

HIB (IVC) — HWKHAA nonada BeHa;

AMP (MRI) — aaepHBIM MArHUTHBIN PEe30HAaHC;

PAC-1 — MOHOKNOHaNbHOE aHTUTENO K akTUBUpoBaHHOW hopMe riukonpoTenHa 11b/1 Ha noBepXxXHOCTU
TpoMboLunTa;

9T (PET) — no3snTtpoH-aMUccMoHHas Tomorpadpud;

[MOT (PRP) — nnasma, oborauleHHas TpoMboLnTamu;

[1-cenekTuH (P-selectin) — peuenTtop, BelAeNAeMbIA B NpoLecce peakunn BbICBODBOXAEHUNS TPOMBOLIU-
TOB UINX 3HAOTEeNNaNbHbIX KNEeTOK;

TP-4 (PF-4) — akTop TPOMOOLUNTOB;

[1B (PT) — npoTpoMOUHOBOE BPEMSI;

YTB (PTT) — vyactu4yHoe (napumanbHoe) TpoMbonnacTMHOBOE BPEMSI;
AYTB (APTT) — akTMBMpOBaHHOE YacTUYHOE TPOMOONNacTUHOBOE BPEMS;
PUNA (RIA) — pagnonMMyHONOrM4eckn aHanms;
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S-12 — MOHOKNOHaNbLHOE aHTUTENO K anbda-rpaHynam memopadbl komnoHeHTa GMP 140, koTopble
NnoaBepraTCcH BO3AEUCTBUIO BO BPEMS peaKL U BEICBODOXKAEHNS TPOMOOLUTOB;

SCHb-9 — nNpoayKT TepMUHANBHOIO NYTU akTUBaLUM KOMMNIEMEHTa,;

TAT — TpOMBUH-AHTUTPOMOUHOBBLIN KOMMIEKC;

TCC — TepMUHanNbHLIA KOMNIEKC KOMMIEMEHTA;

TB (TT) — TpOMOMHOBOE BpeEMS;

B (VWF) — draktop poH BunnebpaHaa;

AWK (CPB) — annapaTt UCKYyCCTBEHHOro KpoBOODOpalLLeHUS;

ELISA — dhepmeHT-CBAA3aHHOE UMMYHOCOPDEHTHOE UccneaoBaHme.

5 Uspenusa, KOHTakTupyouwume ¢ KpoBbho (no knaccudukaumm UCO 10993-1)

5.1 U3penna, He KOHTaKTUpyKLLUe C OpraHu3MoM YenoBekKka

Cm. NCO 10993-1. Hanpumep, ycTponcTea angd AMarHoCTUKK in vitro.

5.2 U3penuqa, npucoeanHaemMble U3BHe

K aaHHoun kaTteropuun cornacHo MCO 10993-1 oTHOCAT n3genusi, KOHTaKTUpYoLmMe ¢ LUpKYnupyoLlen
KPOBbLIO U CNyXallue B Ka4yeCcTBe Marnctpanen n ycTpoUCTB AN BXo4a B COCYAUCTYIO CUCTEMY .

a) K kateropum usgenuin, npucoeanHaeMblX U3BHE U HE UMEOLNX NPAMOrc KOHTaKTa ¢ KpOBEHOCHLIM
PYCNOM, OTHOCAT, HANpUMep, KaHIoNW, yanuHUTenu, 13aenus ansa coopa KpoBu, XpaHeHUs U BBEAEHUS KPOBU U
ee NpoaykToB (TPYOKWU, UrNbl, MELLKKA U AP.), KOHTENHEPLI AN 3pUTPOLUTAPHOWU MaCCHI.

b) K kateropumn mnsgenun, npucoeanHaemMblX U3BHE U UMEIOLKMX NPAMON KOHTAKT C LUMPKyNUpyoLlen
KPOBbIO, OTHOCAT, HanpumMmep, cbopyaoBaHue Ans atTepaKTOMUN, MOHUTOPLI KPOBW, KAaTETEpPHI, BHYTPUCOCYAMNC-
Tble 3HAOCKOMLI, BHYTPUCOCYOQUCTbIE Na3epHble CUCTEMBI, BHYTPUCOCYAUCTLIE YNbTPa3BYKOBLIE CUCTEMEI,
KaTeTepbl ANs KOHTPNyNbcaLun, annapaTbl UCKYCCTBEHHOMO KPOBOODPaLLEHUS, AKCTpaKkopnopanbHble MemMmo-
paHHbIE OKCUreHaTopbl, 0bopyaoBaHne Anga remoanannsa, 0oopyaoBaHue AN gOHOPCKOro UTepaneBTUYECKO-
ro agpepesa, yCTpoucTBa And abcopdumnm cneymndpnieckmmx BeLeCcTB KPOBW, U3Oenna, BBoOAUMbIE B cepaue u
COCyAbl, 3KCTpakopnopanbHble CUCTEMbI BCMOMOraTenbHOro KpoBoobpalleHUs, BpeMeHHbIE 3NeKTpoabl Kap-
ONOCTUMYNATOpPA (BOAUTENA pUTMA), MOAKOXKHbIE CUCTEMBI MOAAEPXKKA LMPKYNALNNA.

5.3 AMnnaHTUpyemMble U3genus

KaaHHoun kaTteropun cornacHo NCO 10993-1 oTHOCAT n3aenus, 4YacTUYHO UM MONTHOCTLIO UMMNMaHTUpye-
Mble BHYTPb COCYAUCTOU cucTeMbl. Hanpumep, konbua Ang aHHYyNnonnacTukyu, MexaHundeckne npotesbl Unn
bmnonpoTesbl KnanaHoB cepAua, npotesbl Un bUoTpaHcnaHTaTbl COCYya0B, BCNOMorartebHble YCTPOUCTBA
ONs1 CUCTEMbI KpOBOODpaLLleHNA (MCKYCCTBEHHbIW XXenyaovek cepalua, UCKYCCTBEHHOE cepaLe, UHTpaaopTalb-
Hble BannoHHble HAcochkl), PUNLTPLI ANA HUKHEN NONOW BEHLI, NPUDOPLI ANst sSMOoNMU3aLnn, BHYTpUcCoCyaunc-
Thble NPOTEe3bl, UMMNNaHTUpyeMble AePUOPUNMATOPLI, CTEHTHLI, apTEPUOBEHO3HbIE LWYHTLI, MOHUTOPBLI KPOBMU,
KaTeTepbl ANs1 BBeAEHUS NeKapCcTB, NOCTOAHHbIE 3M1eKTpoabl BoAUTENS puTMa (KapanocTUMyNaTopa), BHYTPU-
cOCyanCTble MeMDpPaHHbIE OKCUreHaTopbl (MCKYCCTBEHHbIE Nnerkue), dunbTpbl ANs yaaneHnsa NenkoLmnToB.

6 MeTtoAabl

6.1 Obwue pekomeHaaLUn

6.1.1 Ha pucyHke 1 npuBegeHa cxema NPUHSATUSA peLleHn, KoTopasi MOXKET ObiTb MCMOMb30BaHa npu
onpegeneHnn HeobXxoaUMOCTU UCCNeaoBaHNS TeMOCOBMECTUMbBIX CBOUCTB.

Ha ocHOBaHUK N3MepPEHNIN NePBUYHBLIX MPOLECCOB MU CUCTEM B3aUMOAENUCTBUE C KPOBLIO MOXKET ObITb
pa3feneHo Ha NATb KaTeropun.

B tabnuuax 1 12 npueeaeHbl npUMepbl YCTPOUCTB, KOHTaKTUPYHOLLUX C LIMPKYIUPYIOLLEN KPOBbLIO, U COOT-
BETCTBYOLIME MeTodbl UCCrnedoBaHUMN.

[TpumedaHune—na uenem HACTOALWEro ctaHaapTa uenecoobpasHo 6bino b6bl paspadborarb NOATBEPKAEHNE
BbIDOpa KaTeropum, OCHOBAHHOE Ha XapakTepe TECTUPYEMOro nagenusi. Yacto nccnegoBaHmne tTpombo3sa ABNSIETCH Npea-
NOYTUTENbHLIM METOAOM MNPU XapakTepucTke mnagenusi. Bo MHOMX cnydasax norm4eckme ob0oCHOBaHUS MOIyT ObiTb UC-
NONb30BaHbl A5 3aMeHbl UCCNeAoBaHUAMU TPOMbBO3a HEKOTOPbIX KOMOMHALUMW MEeTOAOB reMartonornm, nccnegoBaHuvs
TPOMOOLUMNTOB N TECTUPOBAHUA CUCTEMbI KOMIMINEMEHTA.

[na MmeanUMHCKNX n3genun cyLecTBYIOT cneyudpuieckne mexayHapodHble ctaHaapTel Ha BUAblI U3ge-
N (BepTUKanbHbIN cTaHaapT). TpeboBaHUsA K BUONOrMYeckuM NccneaoBaHnsiM M MeToaM TECTUPOBaHUS,
cthopMynuUpoBaHHbIE B 3TUX BEPTUKANBHBIX CTaHAapTaX, MMET NPpenmMyLLIeCTBO nepea oowmnmmy TpeboBaHUA-
MW, U3NOXKEHHBIMW B HACTOALLEM CTaHgapTe.
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CTAPT YaoenersopseT
TpeboBaHMAM

remMocoBMeCTU-
MOCTHW

KoHTakTupyeT nn
uccnegyemoe nagenve HeT
C LMPKYNPYIOLLEU KPOBbLIO

NPAMO UJTN KOCBEHHO?

CooTrBeTcTBYET N OavHakoB nn OauHaKkoBbI N

Takon xe OavHakoB nu

Marepuvan npouecc /
o poLL XUMUYECKUN COHTAKT MeTon
MapKUpOBKe N3rOTOBIEHMS COCTaB A CTEPUNM3ALIN?
Ha U3genun? naaenus? 1 cBOMCTBA? ' |

Obparutechb
K Tabnuue NCO
NOo B3aUMOAEUCTBUIO

[lpnemnemoe
NOpYyYUTENbLCTBO

C KPOBbIO
U BepTUKAINbHOMY WINU OaHHblEe
cTaHgapTy Ans TEeCTOB

BbIOOpa TeCTOB

[lpueMnembie JaHHbIe
No reMOCOBMECTUMOCTMU
W/Unuv aanbHeuLwee
MOPYYUTESNIbCTBO UMK OLEHKA
pucKa B crnyyae, ecnmv
npoBeaeHne HeobxoanMBbIX
TECTOB N0 KaKUM-nundo
NpU4YMHaM OKa3blBaeTCs

JKcnepTHoe yaoBsneTBopseT
cornaweHue TpeboBaHUAM

npw réeMOCOBMECTU-
HeobXxoaMMOCTHU MOCTM

HEBO3MOXXHO

HeT

HeobxoguMblie AaHHbIE
MO reMOCOBMECTUMOCTM.
Obpartutech kK Tabnuue

NCO no B3anmMoaencTBuio
C KpOBblo ANA BbIbopa
TecToB

PUCYHOK 1 — CXema NPUHATUS PeLLEHNS O HEOBXOANMOCTN NPOBEAEHUA NCCNEAOBAHNN TEMOCOBMECTUMbIX CBOUCTB
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Tadbnwuua 1— WM3gennsa n nx KOMNOHEHTbI, KOHTAKTUPYICLLME C UMPKYTTUPYIOLLEN KPOBbIO, 1 PEKOMEHAYEMbIE METOAbI

nccnegoBaHun. agenvs, npucoeuHAEMblE U3BHE

[Tpumepbl nagenuin

Kateropus TectoB

Cucrema
pombo3s | Koarynayus pombounTtel | 'emaTonorus
KOMIMNemMeHTa
d
Npnbopsbl ANs aTepakToMUn — — — X —
a

MoHUTOpPBI KPOBY X — — X —

O6opynoBaHue ans 3abopa n XxpaHeHus KPOBW, X X NG
KOMMYHUKaLNK

JKCTpakopnoparnbHble MeMOpaHHble OKCUre-
HaTopbl, 0OOpyAOBaHME AN remogunanmnisa/remo- X X X X X
ounbTpaunmn, NOLAKOXHO UMMIMAHTUPYEMbIE anna-
paTbl AN NogaepXKn KpoBoobpalleHus

Katetepbl, NpPOBOAHUKW, BHYTPUCOCYOUCTbIE
SHOOCKOMbI, BHYTPUCOCYAUCTBLIN YIbTPa3ByK, Ia- X X — X® —
3EpPHbIE CUCTEMDBI, KATETEPBI ANA KOHTPNyNbCcauun

Ob6opyaoBaHue Anst XpaHEHUs KNeToK — X X X —

Annapartbl Ans BblAeNeHns cneunpn4ecKknx X X X X
KOMMOHEHTOB MNi1a3mMbl KPOBWU

ObopyagoBaHme anst JOHOPCKOro U TepaneBTU-

YeCKoro agepesa

2 TonbKO reMmonus.

Tabnwuua 2— MN3genus n nx KOMNOHEHTbI, KOHTAKTUPYICLLNE C UMPKYNUPYIOLLEN KPOBbIO, 1 PEKOMEHAYEMbBIE METOADI

nccnegoBaHun. MimnnaHtnpyemble nsgenus

[Tpumepsl nagenun

Karteropus TecToB

Cucrema
Tpombo3 | Koarynauua | Tpombouutel | ['ematonorus
KOMMNemMeHTa
Konbua gns aHHynonactukyn, MexaHn4eCcKkme X NG
KnanaHbl cepaua
MHTpaaopTanbHble HAcoc-6annoHbl X X X X X
MCKyCCTBEHHbIE XEenyaodku cepgua, NorHoe X X
NCKYCCTBEHHOE cepaLe
Ob6opyaoBaHne anst ambonnaaunm — — — X —
BHyTpuco-
BHyTpucocyauctbele npoTessl X — — X® CyanCTbIe
NnpoTesbl
Mmnnantupyemsle 4edmnbpnnnaTopbl U Kapam- X NG
oBepTepLI
[TpoBOOAHWKN BOAUTENEN PUTMA X — — X° —
PunbTpbl ANA yaaneHns NenkounToB — X X X —
MCKyCCTBEHHbIE (CMHTETUYECKNE) COCYANCTbIE
NpoTe3bl U 3annaTtbl, BKNOYas apTepunoBEHO3HbIE X — — ) & —
LUYHTbI
CTEHTb! X — — X® —
KnanaHbl cepaua eCTECTBEHHOIO NPOUCXOXae- X NG
HUS, BKIIOYasa apTepPUOBEHO3HbIE LUYHTD
OUNbTPbLI NONMOW BEHbI X — — X —

2 TonbKO reMmonus.
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6.1.2 lpn BOIMOXHOCTM ANA KUccnegoBaHUU NMPUMEHAT COOTBETCTBYIOLWYO MoAdelb UM CUCTEeMY,
KOTopaa MmogenupyeT reoMeTpuio 1 YCIOBUSA KOHTaKTa U3genus ¢ KpOBbHO NPU NpUMeEHeHUM No HasHavyeHuto,
BKIoYad NpoAoPKUTENbHOCTL KOHTaKTa, TeMrneparTypy, YCINOBUA CTEPUITbHOCTU U COCTOAHME KpOoBOTOKA. N4
n3genuin, nnoLwanb KOTOPLIX MOXET ObITb BbIYMCIEHA, A0MKHA ObITh UCCNeAoBaHa 3aBUCUMOCTb Pe3ynbTaToB
MccrneaoBaHUa oT Nnowaam NnoBepxXHOCTU, CM2.

TecTupoBaHWUIO NOABepPratoT TOMbKO YacTu U3aenna, KOHTaKTupyowme ¢ KpoBbio. CregyeT BbIbupaTth
MEeTOoAbl UCCNeaoBaHUs, COOTBETCTBYOLLME NocneaHUM AOCTMXKEHUAM HayK1 B AaHHOW obnacTu.

6.1.3 ECNNOTCYTCTBUE KOHTPOMSA B 3KCNEPUMEHTE HENBb3S1 0OOCHOBATL, KOHTPOMNL 0bs13aTeneH. NprnBoO3-
MOXXHOCTW B KAYeCTBE KOHTPOA UCMONb3YIOT U34enusl, npuMeHdaemMble B MeQULUHCKOW NpakTUuke, U XopoLuo
M3yYeHHbIe MaTepuanbl, XapakTe pPUCTUKU KOTOPLIX U3BECTHLI [/].

KOHTpObHbIE 0DpasLbl MaTepuanoB B Ka4ecTBe OTpULATEeNbHOIo M NONOXUTENbHOMO KOHTPOSbHbIX
obpa3uoB, a TakKe Bce UccrneayemMbsle matepuanbl A0TKHbI COOTBETCTBOBATL TPEDOBAHUAM KOHTPOA KAYECT-
Ba U BCeM npouegypam, rapaHTUpyoLWMM KadyecTBO MaTepuanos npeanpuaTueM-m3roToBUTenemM 1 ncnbita-
TenbHoNM nabopatopuen. Matepuanel U M3gennus OOMKHbI UMEeTb MAapKUPOBKY € WHdopmaunen o6
M3rOTOBUTETE, KINnacce U TUune matepuana.

6.1.4 WccneaooBaHue maTepuanoB, npeanonaraemMsiX AN N3roToBMeHUs oTAeNbHbIX YacTen n getanen
n3genud, cnegyet NpoBoANTbE MeToA0M CKpUHUHTA. [1poBegeHMe 3TUX UccrneaoBaHU He 3aMeHdeT UsydyeHue
n3aenns B LesioM B YCIIOBUAX, MOAeNMPYIOLWNX YCITOBUSA NPpUMeHeHNUA B MeAULIMHCKOW NpaKTukKe.

6.1.5 WccnegoBaHus, KOTOpble HE MOAENUPYIOT YCNOBUA NPUMEHEHUs, MOTYyT He COBCEeM TOUHO BOCMNPO-
N3BOANTb NpUpoay B3aUMOOEUCTBUA U3OENUS C KPOBbIO BO BpeMsl KNMMHUYECKOro NpuMeHeHus. Hanpumep,
OoTAeNbHbIe 3KCnpecc-TecThl in Vitro N ex vivo HegocTaToUHbl ANA NPOrHO3UpoBaHUA OTAANEeHHOTo pe3ynbTa-
Ta B3aUMOOeNCTBUSA KPOBU N N30 NS in vivo [29], [26].

6.1.0 Uspgenuda, npeanonaraemMbie KNpUMeHEHUIo ex VIVO (KOHTakTUPYOLUE U3BHE), UCCNeayoT ex VIVO.
N3genua, npeanonaraemblie KNpUMeHeHUIo In vivo (MMNNaHTaThl ), UICCneayoT in vivo Ha Moaenn ¢ UCNoNb30oBa-
HMEM XUBOTHbIX B YCITOBUAX, rAe 3TO BO3IMOXHO, MOAENMPYOLWNX YCINOBUA KITMHAYECKOro NpUMeHeHUA.

6.1.7 MeToabl uccneaoBaHusa in vitro NpUrodHbl AN CKPUHUHTA U3Oennin, KOHTaKTUPYHIOLW X N3BHE, UMK
MMMNaHTaToB, HO OHU MOTYT HETOYHO NPOTHO3UPOBATL pe3ynbTaThl B3aUMOAEUCTBUSA N3OENNSA C KPOBbLIO NPY
ONMNTEeNbHOM, MHOTOKpaTHOM UM NOCTOAHHOM KOHTakTe (CM. 6.3.1).

N3pgenus, npegHasHavyeHHble AN OeCKOHTaKTHOro npuMeHeHus, Ha B3aumMoOencTBUEe C KPOBLIO HEe
nccnenytor.

N3gennga, KpaTKOBpeMeHHO KOHTaKTUPYIoLLMe C KPOBbIO (Hanpumep, NnaHueThl, rmnogepMmuieckme Urneol,
KanunnsapHble TPYOKU 1 Ap.), Kak NpaBMno, Ha B3aUMOAENUCTBMNE C KPOBbIO HE UCCMIEaVYIOT.

6.1.8 lNonoxeHunsa pasgena 5, NnyHKTOB 6.1.6 1 6.1.7, pucyHKa 1 1 Tabnuubl 2 cnyxXxaTt pykoBOACTBOM B
BbIOOpe MeTo40B UccrneqoBaHuin, npuBeaeHHbIX B 6.2.1.

6.1.9 OgHopaszoBoe nabopartopHoe obopyaoBaHue, npeaHasHaveHHoe ansl 3abopa KpoBU 1 NpoBeae-
HUAS UCCNeaoBaHUS KpOBW in Vitro, NPoBEPSIHOT, YTOOLI yOeanTbCA B OTCYTCTBUM BNUSIHUSA HA pe3ynbTaThbl MPOBO-
OMMOro uccnegoBaHus. NpoBepKy MOXKHO OCYLLECTBUTL, MPOBOASA UCCNeaoBaHNE Ha KOHTPOMbHBIX 0bpasuax n
CpaBHMUBas pe3ynbTaTbl C NOMOLLLIO MeToAMK, NPOBEPEHHbIX KIMMHUYECKOW NPaKTUKOW.

6.1.10 Ecnu meToabl BbIbpaHbl B COOTBETCTBUMN C BbILLEN3NOXKEHHBIMU TpeboBaHUSAMU N UCCrneaoBaHne
NPOBOAAT B YCNOBUSAX, MOAENUPYIOLLIUX YCNOBUA KIMTUHUYECKOrO NMPUMEHEHUSs, pe3ynbTaThl UCCreaoBaHUA
OyayT c HanbonblUen BEPOATHOCTbLIO MPOrHO3MpOoBaTh BO3AEUCTBUE N3OENUS B KNTUHUYECKOW NpakTuke. OaHa-
KO MHOMBUAYaNbHbIE peakLn XXUBOTHBLIX pa3fMYHbIX BUOOB U Apyrue akTopbl MOTYT OrpaHUYnTb BO3MOXKHOC-
TW NPOrHO3MPOBaHUSA NPKU NIBOM MeToae nccneaoBaHUS.

6.1.11 N3-3a MHOMBUAOYaNbLHOIO XapaKkrtepa peakTUBHOCTU KPOBU Y XXUBOTHLIX pasNAYHbIX BUOOB, NMPWU
BO3MOXHOCTW, UCMONb3YIOT KPOBb YenoBeka. [Npn HeobXoauMMOCTU UCMONb30BAHUS KUBOTHLIX, Hanpumep,
eCNn OCYLLIECTBNAIOT OLLEHKY U3aenun, npeaHasHavyeHHbIX 4NA ANUTEeNbHOro N MHOTOKpaTHOrO, UM NMoCTO-
SAHHOIO KOHTaKTa C KPOBbH, HEODXOAUMO YUUTBIBATL, UTO KaXXabln BUA obnagaeT nHAUBUAYaNbHOW peaKTUB-
HOCTbIO KPOBWU. PeaKTUBHOCTL 1 Apyrue nokasartenu KpoBU y YeNoBeKa Uy NpUMaToB oUeHb ONnN3KK [26].

MccneaoBaHUA ¢ UICNOMb30OBaHUEM TaKMX JKUBOTHbLIX, KaK KPOMUK, CBUHbSA, TENEHOK, OBLa, cobaka, MOryT
naBaTb YOOBNETBOPUTENbHbIE pe3yNbTaThl. [1OCKONbKY MHAWUBUAYANLHBIE PA3INYAS MOTYT ObITb 3HAYUTESb-
HbIMW (HanpuMep, agaresnd TpoMooUnToB, TPoMbOO3 [20] 1 remonns y cobak NponcxoauTt dbicTpee, YHEM Y YENO-
BeKa), BCe pes3ynbTaTbl UCCNedoBaHUMA Ha XUBOTHBLIX chneayeT WUHTEPrNpeTUpoBaTb C OCTOPOXHOCTLIO.
Mcnonb3oBaHHbIE BUALI XKUBOTHLIX M YUCNO BUAOB AOKHBLI ObITb 000CcHOBaHLI (cM. MCO 10993-2).

[TpnumeyaHwne—NVcnoneaoBaHne NnpumartoB B UCCNegOBaHNAX COBMECTUMOCTU KPOBU U U3QENUN 3anpeLLeHo
3aKOHOM rocyaapctB EBponenckoro CoobuwectBa (86/906/EEC) n 3akoHamMmm gpyrmux cTpa.

6.1.12 AHTUKOAryndaHTbl HEe UCNONb3YIOT, 3a UCKITIOYEeHWeM criydaeB, Korga nsgenve gomkHo oyHKUUO-
HAPOBAaTb B UX NPUCYTCTBUN. BBIDOP 1 KOHUEHTpAaLMS aHTUKoarynsaHTa BAMsIlOT Ha B3aMMOOENCTBUE KPOBU C
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nsgenuem. iagenuda, Kotopble MPUMEHSAIOT C aHTUKoarynsaHTamm, uccreayroT B NPUCYTCTBUAN aHTUKOAarynsiH-
TOB. KOHLUEHTpaun aHTUKoarynaHToOB AO/MKHbI COOTBETCTBOBATbL UCMOJIb3YEeMbIM B KITMHUYECKNX YCIOBUAX.

6.1.13 Haxe He3HauyuTenbHble MogngpnKkayum nsgenui, AonyweHHbIX K NpUuMeHeHno B MeaULUHCKOW
NPaKkTUKe, MOTYT MPUBECTU K 3HAYUTENbHBIM U3MEHEHUAM KIMUMHUYECKUX PYHKUMK (Hanpumep, U3SMeHeHUs
KOHCTPYKLWUN, NI3BMEHEHNUSA B TOWN UM MHOW CTENEHN XUMUYECKOTO CoCTaBa MNOBEPXHOCTMU UMK BCErc obbema
MaTepuana, U3 KOToporo M3roTOBMNeHo nsgenue, UsSsMeHeHue TeKCTypbl, MOPUCTOCTU UM APYTMX CBOUCTB UCKYC-
CTBEHHbIX cocyaoB). [1oaTOMy HEOOXOAUMO YYUTBIBATL BNUAHWE BCEBO3IMOXHBIX MoaAUdPUKaLUA Ha B3aUMO-
O0ENCTBUE N3OeNUN C KPOBBLIO NMPK OUEHKe UX KMMMHAYECKOro 3Ha4YeHUS.

6.1.14 Ona nonydyeHnsa cTaTUCTUYECKU OOCTOBEPHBLIX pe3ynbTaToB NPOBOAAT AOCTAaTOYHOE YUCTIO
nccneaoBaHU, B TOM YMCTe NoaXoasaWmMn KOHTponb. BapnabenbHOCTb HEKOTOPLIX METOAOB TPEDYET MHOIMOK-
PATHOIC NOBTOPEHUA UCCNeaoBaHUN ANs onpeaeneHnda 3Ha4YMMoCTU 3TUX MeToaoB. [poBeaeHne nccnegoBa-
HUSA B3aMMOOENCTBUS U3OENNSA C KPOBbIO B TeYeHWe ANUTENbHOMO BpeMeH gaeT MUHPOpMaL Mo O 3aBUCUMOCTH
pPe3ynbTaToB B3aMMOOEUCTBUSA OT NPOAOCIIKUTENBHOCTU KOHTaKTA. [pKn nnaH1UpoBaHUM 3KCNepuMeHTa HeobXo-
OnMa KoOHCcynbTauua co cneunanncTtom no ctTaTUcTuke.

6.2 MeToabl uccnegoBaHuUs

6.2.1 MeTtopabl, peKkoMeHAOyeMble AnNA U3yYeHUd B3auMoAeUCcTBUA U3[eNUU U MaTepuanoB C
KPpOBbLIO

PekomMeHayemMble MeToAbl UCCNeaoBaHUA CrpynnupoBaHbl HA OCHOBe KaTeropun mnsgenuin. lNepedyHin
MEeTOOdOB NpuBeaeHbl B Tabnuuax 3 n4.

MNccnegoBaHna kKnaccupmumpoBaHbl NO NATU KaTeropruam, OCHOBaHHBIM Ha M3y4YaeMOoM npolecce Ui
CUCTEME:

) TPoMDO3 (cM. 3.3),
) koarynauusa (cm. 3.4),
) TPOMOOUUTHLI U NX pyHKUNUK (CM. 3.5),
) remaTtonorus (cm. 3.6),
e) UMMYHOOorna (Cm. 3.7).
[TpuHUKMNBI M HayYHas OCHOBa MeTO40B UccrnegoBaHNA U3NOXKeHbI B NpunoXxeHun B.

Tabnwuwya 3— MeTogbl nccnegoBaHns nagenumn, NPUCcCoOeanHAEMbIX N3BHE

Tect MeTton KoMmMeHTapum

CBeToBasi MUKPOCKONUSA (aareans TpoMbounTOB, NEVKOLUUTBI, ar-
perartbl, 3pUTPOUNTLI, PUbPUH 1 ap.)

[TpOUEHT OKKNO3UKW; COKpalleHWe MOTOKa; rpaBUMETPUHECKUN
aHanua (macca TpomMmboB); cBeTOBas MUKPOCKONUA (aareanst Tpombo-
Tpomb60o3 LUTOB, NEVKOUWUTbI, CKOMMEHUS KIMETOK, 3pUTpoUUTbl, OUOPUH W —
T. A.); CHXXEHNE AaBreHnsi Yepes yCTPONCTBO, MEYEHbIE aHTUTENA K

TpOM6OTH‘-IECI{H M KOMIOHEeHTaM

COM (agresmus n arperaumsa TpomodoumnToB, Mopdonornsa Tpomoo-
LMTOB U NENKOLUMTOB; PUBPUH)

UTB (HeakTMBMpOBaHHOE)

Roarynsaums MiccnepoBanve crieundUYecknx KoarynsuuoHHbIX (PaKTOpOB;
Ol1A, D-gnwmep, F1 12, PAC-1, $5-12, TAT

[ToacueT TpomboOUMTOB; arperauns TPoMOboUNTOB; BPEMSA KPOBO- PekomeHayetca ans
TeyeHUs n3genun  aAnuTenbHOro
TpombounTsbl (0T 24 4 pno 30 cyT) n No-
Td-4, B-TG, TpombokcaH B2; ramma-naobpaxeHmne MeYEHHbIX | cTOSHHOIO KOHTAKTAa (60-
"N TPOoMBOUNTOB (BbIXXMBaAHUE TPOMBOUNTOB) nee 30 cyT)

Uncno nenkouuntoB, agndhdpepeHumanbHbi aHanmn3 nNenkounToB;
reMmornmn3a (Konn4yecTeo cBODOAHOro reMmornodbmHa B nnasme)

[ emartonorus —
[ToacqeT peTUKyNnoUnTOB; aKTUBaLUUSA BbICBODOXAEHUSA cneundun-
YECKUX NPOAYKTOB U3 KNETOK Nnepudrepnyeckon KpoBu (IrpaHynounTbl)
Cucrtema KOoMm- C3a, Cha, TCC, C4d, Bb, 1IC3b, SC5b-9, CH50, C3 koHBepTasa, B
NnnemMeHTa C5 KoHBepTa3sa.
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Tabnwuua 4 — Metoabl nccnegoBaHus UMMNAHTUPYEMbIX N30ENUNA

Tect Meton KomMmmeHTapuu

[TpOUEHT OKKMI03UK; COKPaLLLEHUE NOTOKA; BCKPbITUE n3agenus (Makpo-
Tpom603 N MUKPOCKONUSA); ayTONCUSA ANCTarNbHbIX OPraHoB (MaKpO- U MUKPOCKOMUS)

COM, aHrnorpadwms

UTB (HeaktuBnpoBaHHoe), [1B; TB; nnaamenHbin onbpunoren, Mo

Koarynsiuus ViccnepgoBaHne cneununyecknx GakTopoB CBEPTbIBAHUSA KPOBWU, —
OlA, D-gnmep, F4.,, PAC-1, $-12, TAT

[ToacueT TpombounToB; arperaums TPOMBOOLUNTOB

TpoMBOLMNTHI MccnepoBaHne MeyeHHbIXx ' In TpomGouuToB, Td-4 (hakTop V), .
B-TG, TpombokcaH B2; ramma-nanyveHne me4veHHbIX n3otonamm Tpombo-
LUTOB

Uncno nenkountoB, anddepeHumanbHbin NOoACHET NENKOUUTOB, Te-
MOIN3 (KONM4YeCcTBO CBOBOAHOro remornobuHa B nnasme)

['emaTtonorus —
[TogcqeT peTukynoumnToB,; akTBauus BbICBOBOXAeHNSA cneyndunyec-
KWX NPOAYKTOB U3 KNETOK nepndepnyeckon KPoBu (rpaHynounTbl)
Cucrema KOM- C3a, Cha, TCC, C4d, Bb, 1IC3b, SC5b-9, CH50, C3 koHBepTaza, C5
NrnemMeHTa KOHBEpPTa3a o

6.2.2 U3pgenuAa, He KOHTaKTUpyKLLMe C OpraHM3MoM YerioBekKa

N3genns, He KOHTaKTUPYHOLWMe C OpraHM3MOM YenoBeka, He NoaBepratoT Uccre4oBaHUo X B3anMoaen-
CTBUSA C KpoBblo. OaHopa3oBble HAOOPLI ANA TecTa NPOBEPAIOT C LIeNbo UCKITIOYEHUS BIUAHUA MaTepuanos, U3
KOTOPbIX OHW U3rOTOBMEHbI, HA pe3ynbTaTbl UCCIIeJOBaHWNA.

6.2.3 U3aenuna, KOHTaKTUpyoLlMe U3BHE

[Tocne ncnonbsoBaHua Tabnuu 1 1 2 ans onpegeneHnst COOTBETCTBYIOLLEN KaTeropum nsgenuns rno OTHO-
LLIEHWIO K KOHTaKTY C KPOBbIO CrieayeT UCNonb3oBaTh Tabnuuy 3 Ans nogdopa CooTBETCTBYHOLWMX METOA0B TeC-
TUPOBaHUA B3aUMOAENCTBUA C KPOBLIO (CM. Takke 6.1.6).

6.2.4 UMnnaHTUpyeMble nsgenus

[Tocne ncnone3oBaHus Tadnuu 1 1 2 Ang onpeaeneHnst COOTBETCTBYIOLLEN KAaTEropnmn n3genmsi no OTHO-
LLIEHUIO K KOHTAKTY C KPOBbIO cneayeTt Ucnons3oBaTth Tabnuuy 4 ana nogbopa CoOTBETCTBYHOWMX METOA0B TEC-
TUPOBAHNSA B3aUMOAENCTBUA C KPOBbLIO (CM. TakKke 6.1.6). Bbibop MmeToga 3aBUCUT Takke OT crneunduieckmx
0CODEHHOCTEN NCCNeayemMoro n3genus.

6.2.5 YKazaHuAa u orpaHnyeHus

PNA ncnone3yroT A4nga nsyvyeHna s3aMMoaenCTBUA U3Qennd ¢ KPOBbIO YeroBeka, HO, Kak npaBuno, OH He
npuroaeH Ang KpoBu XKMUBOTHLIX. Habopbl, NpeaHasHavYeHHbIe AN nccneaoBaHUn ¢ MCNOMb30BaHMEM YEOBE-
YeCcKoMn KpOBU, OOLIMHO He AatoT peakLunn ¢ KPOBbLIO X KUBOTHBIX, 38 UCKITIOYEHUEM KPOBU HEKOTOPLIX MPUMAaTOB.
[Tpn paspaboTke TECT-CUCTEM creaAyeT yOeaAUTbLCHA B TOM, YTO TECT-CUCTEMA AEUCTBUTENBHO U3MeEpPSET akTUBA-
LI110, BbI3BAHHYIO UCCNeayeMbIM MaTepuanom, a He ABNAeTCcs apTedakToMm, NPUCYLLMM TecT-cucteme. Kpome
TOr0, YPOBHM aHaNMU3npyemblxX BellleCTB, nony4vyaeMbIX Npyu MoaenupoBaHue in vitro n ex vivo ¢ UICNoNb30BaHU-
eM KPOBU YenoBeKa, Hepeako TpebyoT COOTBETCTBYOLWErO (MHOrAa AOBONbHO 3HAYUTENBHOTO) pa3BeaeHUs
Onda nonyvyeHna HageXHbIX pe3ynbTaToB ¢ NpUMeHeHNEeM COOTBETCTBYOLWMX MeTOA0B aHanusa, Hanpumep,
paanouMMyHonormyeckux MetoaoB. Cnegyet yoeanuTbCs, YTO B paCCMOTPEHUE ObINU NPUHATHLI TONBKO Pe3yIb-
TaTbl aHANMM30B, U3MEPEHHLIX B Npedenax ananasoHa KoHUeHTpau i, odbecnevynBaroLLMX HaAeXXHOCTb NCNOSb-
30BaHHOro mMetoga. CneayeT Takke ydeguTbcd, YTO ObIN U3MEepeH AManasoH pas3BedeHUn nccneayemoro
obpasua.

[Tpn nccnegoBaHUM B3aMMOOEUCTBUA U3OENUS C KPOBbIO MOXET BO3HUKHYTb pasbpoc B NOMYyYeHHbIX
pesynbTaTax U3-3a HenpaBUbHOro cbpalleHns ¢ KpOBbIo NMMDO HeaaekBaTHO NPOrHO3UPYEMOro BO34eNCTBUA
MaTepuana go Hadana uccnegoBaHusa, Hanpumep, Korga nccnegoBaHue orpaHnMyYMBatoT TectaMmm 0aHoOro Tuna
NN gonyckarT nonagaHue NOCTOPOHHEro Martepuana, He OTHOCALWEerocda K UCnbliTyeMoMy mMaTtepuany unm
nsgenuio. MaTtepumanel, KOTopble NpeanonaraeT NPUMEHATL B YCITOBUAX MeANeHHOro (BEHO3HOIo) NoToka Kpo-
B/, MOTYT B3aUMOAENUCTBOBAaTL C MOTOKOM COBCEM UHAYe, Koraa Mx UCNomnb3ykoT C MOTOKOM C BbICOKOW CKOPOC-
Tbl0 (apTepuanbHasa KpoBb). WM3MeHeHWe KOHCTPYKUUKM U (UNK) YCNOBUMA NOTOKA MOTYT WU3IMEHATH
reMOCOBMECTUMOCTb MaTepuana in vivo.

8
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6.3 Tunbl TecToB

6.3.1 TecTblinvitro

[1pn paccMoTpeHUn pe3ynbTaToB, NOTYYEeHHbIX B TecTax /n vitro, ydUTbIBAIOT crieayolme nokasaTenu:
reMaToKpPUT, aHTUKOArynsaHThI, YCNOBUA XpaHeHUA Npodbl, CpoK XpaHeHUs Npobbl, Hanu4Me KOHTakTa ¢ BO3ay-
XOM U YpOBeHb pH, TeMnepaTtypy, nocneaoBatenbHOCTb NpoBeaeHUsa uccnegoBaH U3ydaemMoro matepuana
N SKCMEePUMEHTaNbHOro KOHTPOMNbHOMO 0bpasLa, COOTHOLWEHUE Nowaan NOBepXHOCTU N 0bbeMa, YCINoBUS
OVNHAMUKN XKNOKOCTUN (0CODEHHO CKOPOCTb KPOBOTOKA NMMOO CKOPOCTL BLIMBLIBAHMS CTEHKN). MiccneaoBaHMs cne-
ayeT NnpoBoAnUTb, NO BO3MOXHOCTN, B Npeaenax He bonee 4 4, Tak Kak MHOTMe CBOUCTBa KPOBU U3MEHSIHOTCS Cpa-
3y Xe nocne otbopa obpasua.

6.3.2 MeToabl ex vivo

MeToabl ex vivo npegHasHadveHbl ANg U3genunin, KoTopble npeanonararnT UCNOMNb30BaTh €X ViVo, Hanpu-
Mep nsgenna, npucoeanHsemMmele U3BHe. MiccneaoBaHUa ex vivo TakKe NpUroaHbl ANga U3genun, akennyaTtupo-
BaTb KOTOPpble npeanonaraetca [n vivo, HanpuMmep, cocyaucTtble npotesbl. OQHako B TakoM clrydae,
nccnegoBaHue ex vivo He 3aMeHsieT UMMNMaHTaLnio B Ka4ecTBe TecTa.

CyLLIEeCTBYIOT rOTOBbLIE TECT-CUCTEMbI A1 MOHUTOPUHIa aaresnm TpomMooUMTOB, BO3HUKHOBEHNS 9MDO-
nun, ocaxxaeHna pndpurHoreHa, Mmacchbl TPOMOOB, aAresnmn NENKOLIMTOB, YObIN TPOMOOLUTOB B KPOBU U aKTUBa-
Lnn TpomoouutoBs [20], [30], [48]. CKopOCTb KpOBOTOKA M3MepSItoT Nubo npndbopom ¢ adpdekTom donnnepa,
NnnMbo anekTpoMarHUTHbIM MeToaoM. IaMmeHeHne cKOpOCTU KPpOBOTOKA MOXKET CNYXUTb UHAUKATOPOM BO3HUK-
HOBEHUA TPOMDOB, X Pa3MeEpPOB, MECT OTIOXKEHUS, a TaKKe pasBuBatoLencd amoonmn. Ansa MOHUTOPUHIra B3a-
MMOOENCTBUS U3QENNN C KPOBLIO €X VIVO UCNOMNb3YIOT KOMMNOHEHTLI KPOBU C paAnoakTUBHBIMM MeTKaMK. Halle
BCEro MeTaT TpoMbouuTbl n pudpuHoreH. UsmeHeHne peakTUBHOCTUA TPOMOOLIUTOB MPWU HAHECEHUN METKA
OyaeT MMHUMU3UPOBAHO NPpUOoNee TWaTensLHOM CobNoaeHNN Bcex aetanenatonnpoueaypbl [23], [24], [25].

[lpenmyLLecTBa TECTOB €X VIVO Mo CpaBHEHWUIO C TecTaMU in vitro 3aknio4yarTCcd B TOM, UTO NMpU UccneaoBa-
HUSAX eX VIVO UCNONb3YIOT NOTOK HAaTUBHOW KPOBU, YTO UCKNOYaeT apTedaKkThl, BbI3BaHHbIE aHTUKoAarynsaHTamMmu,
N cosagaeT PM3nonorm4eckme yCcrnoBma KpoBOToKa. EX VIVO MOXKHO UCCNeoBaTb HECKONbKO MaTepumarnos, Tak
KaK MOsIBNSIETCHA BO3SMOXHOCTb MEHATb KaMepPhl, a TakKke HabnogaTb oTAeIbHbIE CODBITUA B peanibHOM BpeMe-
HKU. Cpean HeaoCTaTKOB UCCNeaoBaHUM eX VIVO — pasniavme CKOPOCTU KPOBOTOKA B pasHbIX 3KCNepuMeHTax, vy
Pa3HbIX XXUBOTHLIX, 1, KaK NpaBuIlo, OTHOCUTENbHO KOPOTKME nepuoabl BpeMeHU And oLeHKU. B cBA3U ¢ 3TUM
pekoMeHAOyeTCs UCNONb30BaTbh OAHO U TO XKe XXUBOTHOE ANA NONMOXNTENbHOro U oTpuLlaTeibHOro KOHTPOMbHBIX
obpasLoB.

6.3.3 MeToabl in vivo

ccnepgoBaHue /in vivo npegycMmaTpuBaeT UMNMaHTauuo matepuana unm nsgenng XKUBOTHLIM. J10CKyThI
ONs1 PEKOHCTPYNPOBAHUA COCYAOB, NMPOTE3bl COCYAOB U3 BUONOrMYecKkoro Mmartepurana, KonbueBble NpoTeskl,
cepAevHble KnanaHbl — NpUMepbl U3aennin, Ansg nccnegoBaHud KOToOPbIX NpUrogHbl MeToasbl in vivo. TecThl in
Vivo OOBIMHO NPOBOAAT ANSl U3y4eHUA FTeMOCOBMECTUMOCTU M3AeNNN, KOHTAKTUPYHOLNX C KPpOBbIO bonee 24 4.

B 60nbLUMHCTBE crnyvyaeB ycnex aKCNepuMeHTOB /n vivo onpegensaeTcs BpeMeHeM CBODOAHOIO KPOBOTO-
ka. [1poLeHTHOE Bbipa)eHne OKKIMH3Un M MacCkl TPOMDOB onpeaenatoT nocne yaaneHua usgenus. TeHaeHUns
TPOMOOB, 0Opa30oBaBLUMXCA HA CTEHKaX N3aenus, Kamoonmsaunm auctanbHbIX OpraHoB A0MKHa ObITb U3y4eHa
nyTeM MaKkpo- U MUKPOCKOMNUYECKMX UCCeaoBaHUN OPraHoB, NeXallux HKe No Te4eHuto oT usgenust. Tpoomool
yalle BCcero ckannmaarTCd B NoYkax, nonagas tyga no KPOBOTOKY MoYeYHbIX apTepun oT nsgenun, AMnnaHTu-
POBAHHbLIX BhILLE MO TEYEHUIO, HA KOTOPLIX U Nponucxoamnna amoonusauuns (Hanpumep, CUCTeEMbI BCoOMoraTenb-
HOMO KpOBOODOpAaLLEeHUNS, UICKYCCTBEHHOE cepaLe, npoTesbl aopThl) [19].

CYLLEeCTBYIOT MeTOAbl OLEHKN N VIVO, KOTOpPbIe He orpaHu4unBatloT NpoaoIPKUTENbHOCTL 3KCNepumMmeHTa.
Ons onpegeneHna NpoxoanMMOCTU TpaHCcNNaHTaTta UM mecta obpasoBaHus TpoMmba UCNONb3YIT apTepuor-
pamMmmy. [1na HabnogeHnsa 3a ocaxkaeHnem TpoMOOLIUTOB B pas3nnyHbIe Nepuoabl BpeMeHU UCTIONb3YIOT PEeHTre-
HOBCKME CHUMKW. BbIKMBaHME TPOMOOLIMTOB U UX yObINb B KPOBWU UCNOMBL3YHOT B KaYecTBE MHOMKATOPOB
B3aUMOAEUCTBMUA MeXay KPOBbHO U U3gennem M naccusauum Bcneactsme obpasoBaHUS HEOUHTUMBbI UM
aacopbunn denka.

B HekoTopbIX TeCT-CUCTEMAaX /N VIVO CBOUCTBa MaTepumana He ABNATCA onpeaensoLlmMmm npm B3ammo-
OEeUCTBUM MeXay KPpOoBbIo U nsaenuem. NapameTpbl NoTOKa, COOTBETCTBUE, MOPUCTOCTb U KOHCTPYKLUUA TpaHC-
nnaHTaTa MoryT UMeTb bonbllee 3HavYeHne, YeM O MOCOBMECTUMOCTbL CaMOro Matepumana. Hanpumep, CUCTEMb
C HU3KOW CKOPOCTLIO KPpOBOTOKA MOTYT AlaBaTh pe3ynbTaThl UCCNeA0BaHUA, B 3HAYUTENbHOW CTENEHU OTNnYalo-
LLInecs OT pe3ynbTaToB UCCIeA0BaHNA TOro XKe MaTepuana B YCNOBUAX CUCTEMbBI C BBICOKOU CKOPOCTLHO KPOBO-
TOKa. B Takux cny4vasax pesynbTaThl, MNONy4YeHHbIEe B TECT-CUCTEME N VIiVO, OOITKHbI UMeTb bonee BaXHoe
3Ha4YeHue B cpaBHEHUN C pe3ynbTaTaMu uccriegoBaHui in vitro.
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[MpunoxeHune A
(cnpaBo4HoOe€)

HoknuHu4yeckue nccrniegoBaHnUsa U3genMn U NPoTe3oB ANd cepae4YHO-COCYyaUCTON CUCTEMB

A.1 Oowme nonoXxeHwuns

A1.1 ObocHoBaHue

B HacToswem npnnoxeHun npegcrasneHa nHdpopmaums no BbIGOPY TECTOB AJ15 OLEHKN B3aUMOAENCTBUS C KPOBbIO
N3genun, npegHasHaveHHbIX 4ns cepaeyHo-cocyancTon xmpyprnn. Pasgen 6 HacToswero ctraHgapra cogaepXuT pyKoBOA-
CTBO NO PELUEHNIO BONPOca 0 HEOBX0ANMMOCTHY NPOBEAEHNS UCMNBITAHUN N3AENNN, KOHTAKTUPYICLLMX C KPOBBIO.

A1.2 Knaccundbvkauma

Knaccndmkaymsa B3anmMmoaencTBUA N3genus C KPOBbIO, NPUBEAEHHAS HUXE, AaHa KaK OCHOBA.

a) Baanmopgewncteue, B pe3ynbraTe KOTOPOro BO3AEUCTBUIO NOABEPratoT, rMaBHbIM 00pa3om, nsgenue, KoTopoe
MOXET UMETb NN HE UMETb HEXENnaTelbHbI€ NOCNEACTBUSA, NOAPAa3aensaoT Ha CrieayoLWwme rpynnbi:

1) apcopbumnsi BENKOB NNasmMmbl, TMNUMA0B, KANbLUWA UMW APYTMX BEWECTB U3 KPOBU HA MOBEPXHOCTU N3JENNN UNK
abcopbumsa Taknx BELWECTB B U3AeNNE;

2) agre3nsa TpoMbounToB, NENKOLUMTOB U SPUTPOLMTOB HA NOBEPXHOCTU U3ZENNs U abcopbunsi BHYTPUKIIE-
TOYHbIX KOMIMOHEHTOB B U3ENNE;

3) obpaszoBaHue NCEBAOUHTUMbI NN TKAHEBOW Karcyrbl HA NOBEPXHOCTU U3OENNS;

4) N3MEHEHNE MEXAHNYECKNX N APYINX CBOUCTB U3AENUS.

b) Baanmogencreue, obnagatoee noTeHUMaNbHbIM HEXENATENbHbLIM BO3AENCTBUEM HA XXNBOTHOE UMW YETNOBEKA:
1) aktuBayusi TPOMOOLMTOB, NENKOLUMTOB UM APYIUX KINETOK, aKTUBaLUUS Koarynsiumm, aktmeaumsa pmnbpunHonm-
3a, aKkTUBaUUs KOMMNNEMEHTa, akTuBauns gpyrmx nytem MMMyHOTOKCUYHOCTU (MMMYHOCYMPEeCCcusi, NoBbILLEHNE
NMMYHUTETA, UMMYHOMOAYNALNSA);

2) obpasoBaHue TPOMOBOB Ha NOBEPXHOCTU U3AENUS;

3) ABWMXEHUE CrycTka Kposu (Tpomba) nnm gpyroro BeWwecTBa ¢ BHYTPEHHEN NOBEPXHOCTU U3JENNS MO NPOCBETY
CUCTEMBI KpoBOODpaLweHna (ambonniayuns);

4) noBpexaeHwue KNeToK, LMPKYUPYICLLEN KPOBU, NPUBOASLLEE K aHEMUWN, TEMOIN3Y, NTENKONEHUN, TPODOLNTO-
NEHUN NN N3MEHEHUIO PYHKLNW KITETOK KPOBWY,

5) NoBpeXaeHne KNEeTOK U TKAHEN, KOHTAKTUPYHIOLLNX C N3O ETNTNEM;

6) rmnepnnasmnsa MHTUMbI UK CKONIMEHME (aKKYMYNSALUMS) APYron TKaHW Ha nagenum nnbo B6In3m HEro, 4To Npu-
BOOUT K CHUXKEHUIO KPOBOTOKA UM NUBMEHEHUNIO OAPYIMX YHKUUN N3genus;

7) agreavs n (unn) poct bakTepun n gpyrnx Bo3dyantenen MHPEKUUN HA NOBEPXHOCTU U3JENUS.

A1.3 [JocToOnHCTBA M HEAOCTATKN XNBOTHLIX MOogernen n in vitro TeCTUPOBaHNA

Bbibop mogenu ¢ ucnornb3oBaHUEM XUBOTHbBIX MOXET ObITb OrpaHmnyeH TpeboBaHUSMIN, CBA3aHHbIMU C pa3MmepamMu,
OOCTYNMHOCTBIO ONpeaeneHHbIX BUAOB U UX CTOMMOCTBLIO. O4YeHb BaXKHO, 4YTOObI nccneaoBaTenn BHUMAaTENBbHO OTHOCUIUCH
K pas3nnuumam n cXoactBy Ppmnanonormm BolbpaHHbIX BUAOB XXUBOTHbLIX U YernoBeKa, 0COOEHHO CBA3aHHbLIX C Koaryrnsiymen,
dyHKUMEN TPOMBOUNTOB K Nn3ncom pubpuHa, a Takxke ¢ peakymen Ha PapmMakonorm4eCkne areHTbl, TAKUE KaK aHECTETU-
KW, aHTUKOAryrnsaHTbl, areHThbl, PacTBOPAOLWMNE TPOMDLI U TPOMOOUUTHI, U, HAKOHEL,, aHTUDNOTUKW.

TaK Kak peakTUBHOCTb XXUBOTHbIX Pa3lM4HbIX BUOOB HEOAMHAKOBA, U peaKkuus Ha pasnuyHble n3gernuns Takxke pas-
NMNYHA, AaHHbIE, MONYYEHHbIE NN HA XXMBOTHBLIX OAHOro BUAa, HEODX0ANMO NHTEPNPETUPOBATL C OCTOPOXKHOCTLIO. [1pu-
MaTbl, Takne kak 6abyuHbl, 0bnagaoT 6onbWMM CXOACTBOM reMaTONONMYeCcKnX rnokasaTtenen, MeXaHn3ama CBEpPTbIBaAHUS
KPOBU U CEPAEYHO-COCYANCTON CUCTEMBI C HenoBeveckumm [30]. Ewe 0gHO NpenMyLLLECTBO 3aKNOYaeTCHA B TOM, YTO MOXHO
NCMonNb30BaTh BONbLWWHCTBO UMMYHOINMOMMYECKNX METOA0B, pa3paboTaHHbIX ANS YenoBeKka, ANy apyrux npumatos. Cpean
Hux: T®-4, P-TG, PI1A, TAT, F1 Y YacTo ncnonbaytot cobak, 4To No3BONsET NOMYYUNTb LEHHYIO MHAOPMALUNMIO, TaK KaK
TPOMDO3, 3aBUCSALLUIN OT MNPUMEHEHHOIO U3AENNS, Y HUX BO3HUKAET BbICTpee, YEM Y YENMOBEKA. JTO Pa3nNmnyme MOXHO pac-
CMaTPUBaTb KaK NPENMYLLECTBO UCMONb30BaHNS coDak B nccrnegoBaTtenbCkux uensix. CBUHEN cUMTalOT Noaxoasilmmm
Moaensmm bnarogapsi CXoAcTBY CEPAEYHO-COCYANCTON CUCTEMbI U TEMATONOMMYECKNX MOKA3aTeNen 3Toro BUAa v YernoBe-
Ka. Takke cnegyer yunTbiBaTh BIIUAHUE XUPYPIMYECKOro BO3AEUCTBUA MPU MNIaHTaunm Ha pe3yrnbTaTbhbl TECTOB N BBO-
OWNTb COOTBETCTBYIOLWMWW MONOXUTENBHBIN KOHTPOSIbHBIN 0bpa3el.

Bcneacrtemne CcyweCTBEHHbBIX OTNTUYMN B TEMaTONONMYECKUX U TEMOCTAaTUYECKNX dpakTopax U X akTUBHOCTU KPOBb
YenoBEKa criegyeTt UCnonb3oBarth BO BCEX CNyYasix, Korga 310 BO3MOXHO.

TpomboobpasoBaHne — Npouecc AMHAMUYHBIW, NO3TOMY AN in vitro TeCTUpoBaHUA TPOMBO0OOPaA30BaAHUS LIENECO-
06pa3HO, HACKOMBbKO 3TO BO3MOXHO, NPUMEHEHNE ANHAMUYECKUX YCINOBUI (HaAanpumMmep, B YCINOBUAX NOTOKA, CO34a0WwmX
onpeageneHHble CUnbl caBura Ha rpaHnue pasgena kposbs/matepuan). Ans HEKOTOPLIX KNAacCcoB nccrnegoBaHus B3anmoaen-
CTBUS KPOBU C Marepmanamm moryT bbiTb NPUMEHEHbI TECTbI B CTATUKE.

aK Kak nauyneHTbl C UMNIMaHTUPOBAHHbIMUY CEPAEYHO-COCYANCTBIMN N3AENTUAMN MOTYT NONy4YaTh aHTUKOArynAaHTbI U
AHTUTPOMBOTUHECKNE NEKAPCTBA, BAXXHO MOAENNPOBATBL 3TN YCNOBUS in Vitro.
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[Tpoueaypbl, UCNOMNb3yemMble ANsl OUEHKU M3genuin, NnpeaHasHauYeHHbIX ANsa cepae4HoO-cocyancTon XMpyprum Ha
XUBOTHbIX, MOYTU T€ e, YTO B KIIMHNYECKOW npakTuke. OgHako, Mogenn ¢ UCNornb30BaHUEM SKCNEPUMEHTANbHbIX XXUBOT-
HbIX MO3BOMAT OCYLWECTBNATb NOCTOAHHBIN MOHUTOPWHI U UCCNEA0BaAHNE BAXHbIX MEPEMEHHbIX MPU CUCTEMATUHECKOM
KOHTpONe.

A.1.4 TlpoToKonbl TeCTUPOBAHMA (AN IKCNEPUMEHTOB HAa XXKWBOTHbIX)

Tpombo3, Tpombo3amMbONus, KPOBOTEYEHNE U MHMPEKLUMA — 3TN SBNEHUSA CBUAOETENLCTBYIOT O HEAONYCTUMOCTH
NCMONb30BaAHNA U AanbHENLLEN Pa3paboTKM yKe NMEICLLMXCH NPOTE30B CepaeHHO-cocyancTon cnctemsol. Ins nagenum ¢
KpaTKOBPEMEHHbBIM BO3AENCTBUEM HA KPOBb (MeHee 24 1) BaXXHbIMU SIBNSIKOTCS TOYHbIE ONpeaerneHns CTeneHn pasnnymnn
reMaTonorM4eckmnx, reMognHaMmnYecKnx NEPEMEHHbIX, a TaKkke NepemMeHHbIX, XapakTepusylwmx PyHKUNOHUPOBaHNE
nagenusi, obpaszoBaHne maccbl TPOMOOB U, BO3MOXHO, ambonus. [Npn gnntenbHOM, MHOTOKPaTHOM UIMU NOCTOSAHHOM KOH-
TakTe (bonee 24 4) BHUMaHNE yAENAIOT METOANKE CEPUN NBMEPEHUIN, KOTOPLIE CMOTYT AaTb MHPOPMaLUIO OTHOCUTENBHO
BpeMeHn TpomboobpaszoBaHus n Tpomboambonun, noTpebneHns KOMMNOHEHTOB LNPKYITUPYIOLWLEN KPOBU, BO3HUKHOBEHUS
rmnepnnasnm BHyTPEHHEW MNOBEPXHOCTU COCYA0B N MHeKumnn. B 060nx TMNnax BO3AEeNCTBUS U KATETOPUAX KOHTAKTa UCCIE-
OOBAHNE reMonNmM3anMeeT BaXXHOe 3HaveHne. Ha obpaszoBaHne TPOMOOB MOXET OKa3bIBaTb 3HAYUTENBHOE BITUSIHUE XUPYP-
rMyeckass TEXHWKa, pasHoobpasHble, 3aBUCSAWLME OT BPEMeEHU, Tpombonutudeckue un ambonutunyeckme aPdeKThl,
NMHPEKUNN, BbI3BAHHbIE U3OENNEM, N BO3MOXHbIE UBMEHEHUSA MOBEPXHOCTU MPUMEHSEMBIX U3OENUN, HANPUMEP rMnepnna-
3US UHTUMbI M NN3NC 3HOOTENWUS.

[TocneacTBUs B3aMOAENCTBUSA Yy XKEPOOHBIX NOBEPXHOCTEN C KPOBBLO MOTYT DbITh PA3NUYHBIMU: OT MHOXECTBEHHO-
ro Tpombo3sa n ambonnm 4o HeyNnoOBMMbIX SPMEKTOB, TAKUX KAK YCKOPEHUE NOTPEONEHNSA FTEMOCTATUYECKUX SNTEMEHTOB;
nocneaHee MoXeT UMETb KOMNEHCUPOBAHHbLIN XapakTep (0bwee uncno TpoMbounToB, NOTPEDNEHHbIX N3AENNEM, KAK NPa-
BUINO, Marno U He BNUSIET Ha pe3ynbTaTbl aHanm3a obWwero ymcna TpoMooUNTOB) NN NPUBECTU K CHUXKEHUIO YNCITEHHOCTH
TPOMBOUMTOB 1 PAKTOPOB CBEPTLIBAHUSA KPOBU (NNOLWAAb NOBEPXHOCTU U3AENNUSA BENUKA, YTODObI 3aXBaTUTb YNCIO TPOM-
BOUMTOB, AOCTATOYHOE ANA NUBMEHEHUS PEe3yNbTaToB aHanm3a obuwero ymcna TpomMmooUnTOoB).

A.1.5 MNpoTokonbl Ana TeCTUPOBAHWA In Vitro

In vitro TecTMpoBaHWE NO3BONSAET NPOBOANTL AOCTATOYHOE AN CTATUCTUYECKOWN OUEHKU YNCIT0 TECTOB MNP OTHOCK-
TE€NbHO HU3KOW CTOUMOCTU U OTCYTCTBUMN HEODBXOANMOCTU YMEPLLBNEHUA NOAONbITHLIX XXUBOTHbLIX. 13MepeHnsi CBA3aHbI C
BbICOKOW CTENEHbIO BapnabenbHOCTU reMaTonorn4ecknx, reMoanHaMmmyeckmnx n QyHKLUMOHAaNbHbIX CBOUCTB, POPMUPOBA-
HUEM KPYMNHbIX TPOMOOB M akTBaUNEN CUCTEMbI KOMMNNEMEHTA. [n vitro nogxoa No3BoONseT PErMCTPUPOBATL KUHETUKY pas-
NMNYHBbIX PAKTOPOB N aKTUBHOCTEN, U3MEHSAA NMPOAOIIKUTENBHOCTb KOHTAKTa Matepuana unm nagenuns ¢ KpoBblo.

A.2 KaHonu

KaHtonm obblMHO BBOAAT B OAUH UKW Bonee OCHOBHbLIX KPOBEHOCHbLIX COCYyA0B AN obecneYeHns HenpepbIBHOIoO
nocTynneHns kposu. X Takxke npumeHstoT B AMK n gpyrnx yctponcreax. KaHionm MmoXxXHO nccriegoBaTtb B OCTPOM UM XPO-
HUYECKOM 3KCNEPUMEHTE U, KaK NPaBUIio, UX NCCNEeayIoT Kak apTepunoBeHo3Hble (AV) WyHTLI. Icnonb30BaHNE KaHIONb
HE3HAYNTENBHO U3MEHSAET YPOBHU KINETOK B LMPKYITMPYIOLLEN KPOBU NN (PAKTOP bl CBEPTHIBAHNA KPOBWU. KaHIoNKn, Kak n gpy-
rme ycTpOUCTBA, UMEIOLWME KOHTAKT C KPOBbIO BHE OpraHuama cornacHo 5.2.1, obblvHO B MEHbLUEW CTENEHN NOABEPratoT
ncecneaoBanuio (cm. 5.2.2, 5.3).

A.3 KaTeTepbl Mm30HALI

BonbWMHCTBO TECTOB, MNPUMEHAEMbIX A1 UCCNEA0BAHUSA KAHIONb, NOAXOAAT U ANSA UCCNeJoBaHUA KATETEPOB U 30H-
noB. [lonoxeHne KaTeTepoB B apTepuanbHON UMW BEHO3HOW CUCTEME MOXKET 3HAYNTENBbHO NOBNUATL HA B3AMMOOENCTBUNE
n3genus ¢ KpoBblo. PekomeHayeTcs OCyWeCcTBNATL OQHOBPEMEHHOE KOHTPOIIbHOE NUCCrnegoBaHne, NCnofib3ys NPOTUBO-
NONOXHYIO apTEPUIO UNK BeHY. [pn yganennm katetepa Heobxoamma 0CTOPOXKHOCTb, YTOObI HE CABUHYTL TPOMB. Kccne-
OoBaHwve in situ paeT BO3MOXHOCTb OLEHUTL CTEMNEHb yYaCTUA NOBPEXAEHUN MHTUMbI WU MECT BBOJ4A KATETEPOB U 30HA0B
B npouecce obpasoBanus Tpomba. ViccnegoBaHne KMHETUKU C MPUMEHEHNEM MEYEHBIX KOMMOHEHTOB KPOBU PEKOMEHAYET-
CSH TONbKO ANS KaTeTepoB, KOTOPble BBOAAT HA ANUTENBbHOE BPEMS, HO MOXET OblTb NMONe3HbIM AN NPOrHO3NPOBaHUSA
HaKonneHus TPOMBOB N vivo. AHTUrpadusa n namepeHne CKOPOCTU KPOBOTOKA No [lonnnepy Moryt BbITb TAKKe NOME3HbI.

A.4 JKcTpakopnopanbHble OKCUFreHaTophbl, reMmoananm3aTopbl, obopyaoBaHue gnda ne4vedHoro adepesa w
yCcTponcTBa ana abcopoumm cneunPpmnieCKMX KOMNOHEHTOB KPOBW

[femocTaTnyeckas peakums Ha AVK moxeT ObiTb BECbMa 3HAYUTENBbHOW N OCTPON. MHOrme hakTopbl, TAKMe Kak Npu-
MEHEHNEe OTCOCOB KPOBU, COCTAB NogaBaeMon HACOCOM XUOKOW YacTu KPOBU, TMMNOTEPMUS, KOHTAKT KPOBU C BO34YXOM U
BPEMS KOHTAKTa, BIIUSIOT HA pe3yNnbTaTthl UCCNeaoBaHns. ImO0nbl B OTBOASIWMNX MArnCTPansax MOXHO onpeaenste, NEPUO-
OVYECKU NMoMeLLas ex vivo OunbTpbl 4NSA KPOBU UIU MPUMEHSS YNbTPAa3BYK UMW APYrme HEMHBA3NBHbIE NpueMbl. Hakonne-
HNe TPOMDOOB MOXHO OUEHMBATbL HEMOCPEACTBEHHO BO BPEMS paboTbl yCTPOUCTBA, OTMEYasl Takne (PyHKUNOHAIbHbIE
nokasaTtenu n3genus, Kak nageHne JaBneHns B OKCUreHaTope u CKopocTb nepeHoca kucrnopoaa. lNpuobpeteHHas BpeMeH-
Has ANCPYHKUMA TPOMBOLMTOB, aCCOLMNPYICLLASCH C BbIDOPOYHBIM BbICBODOXAEHWEM anbda-rpaHyn, Habnwaganace y
naumeHToB ¢ nogkntoveHHbim AVK [31]; Bpemsa KpoBOTEUYEHUSA N APYIMe MeTOAbl NCCreaoBaHns TPOMBOLUNTAPHOIo reMoc-
Ta3a 0CobEeHHO pe3ynbTaTUBHBbI.

ANKunremognanunsatopbl MOryT cTaTh NPUYNHON aKTUBALUMKM KOMNIIEMEHTA. B peaynbTate MOXeT BO3HUKHYTb 3HAYN-
TENbHbIN NEroO4YHbLIN NENKOCTA3, MNOBPeXAeHNE Nerknux n nx PyHkunn. Nostomy konnyvecTtBeHHas oueHKa reMornmTNYeCcKow
aKTUBHOCTU KOMMNINEMEHTa BECbMAa 3HA4YMMa U 3aBUCUT OT NPUMEHAEMOTO N3aeNns.

ObopyaoBaHune Ansa TepaneBTUHECKOro adepesa u yctponctea ansa abcopbumm cneymndmnyeckmx cybctaHumm mn3a
KpoBM bBnarogapsi BbICOKOMY NOKa3aTenio COOTHOWEHUS MeXAy nnowaablo NOBEPXHOCTU U OBBLEMOM MOryT ObITb
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NOTEHUMANbHON NPUYNHON aKTUBALMKN KOMMIIEMEHTA, Koarynsyum, TpomooumnToB 1 NenkounToB. ViccnegoBaHne B3anmo-
OENCTBUS KPOBU C NOAOBHLIMM n3genusamMmmn cnegyeT NpoBoANTL MO TEM Xe NMPUHUKMNAM, KaK U UCMbITAaHUE SKCTPaKopno-
panbHbIX OKCUTEHATOPOB U rEeMOANann3aTopoB.

A.5 Uspenwuna, noagepxunBarowme padboTy xenyaoukoB cepaua (CUCTeMbl BCnoMoraTenbHOro Kposooopa-
LLeHWA )

ITU N3genNnst MOryT Bbi3blBaTb 3HAYUTENbHBbIE U3MEHEHUS PA3NTNYHBLIX KOMNOHEHTOB KpoBW. Cpean hakTopos, Npu-
BOASLWMX K TAKOMY 3P PEKTY, MOXHO yKazaTb HaA 3HAYUTENbHbIE NNOLWAAN MHOPOAHbLIX MOBEPXHOCTEN, BO3AEUCTBYIOLLMNX
Ha KPOBb, BbICOKUI PEXMUM KPOBOTOKA M yHaCTKN, HapyLwatowmne KpoBoTOK, Nbo 3akpy4mnBasi ero, nnbo pasgenssi. lccnepno-
BaHWE TaKUX U3aeNNN MOXET BKIMIOYaTh B CEDS 3aMepeHne reMmonmaa, KOHUeHTpauum TpoMmooLnMTOB 1 PUOPUHOTEHA, XXU3-
HECNOCOBHOCTU TPOMBOUMTOB, aKTUBHOCTU KOMNNEMEHTA. Heobxoamm MOHUTOPUHI PYHKUMOHUPOBAHUSA NEYEHWN, NETKNX,
LUEeHTpanbHOW HEPBHOW CUCTEMBbI. BaXXHbIM KOMMOHEHTOM OLIEHKU U34S ABNAETCH AeTalnbHOE NCCNea0BaHUE NaTONoM-
YECKUX UBMEHEHNN C NOMOLBIO Xnpyprndveckoro katetepa [40], [41].

A.6 [lpoTe3bl cepaevHoOro KnanaHa

[1Tpy npoBeaeHUN OUEHKN CepAEYHbIX KIanaHoB UrpatoT BaXKHYO pOIib UHBA3MBHOE, HEMHBA3MBHOE U TMAPOANHAMM-
4eCKoe NccrneaoBaHus.

OaHnm n3 Hanbonee 3PPEKTUBHBLIX CNOCODBOB CKPUHMHIa ANCPYHKUMN NCKYCCTBEHHbIX KNanaHoB SABNSETCS BbICIY-
wunBaHue [42]. dxokapauorpadoua Tunoe 20 n M no3sonsieT nony4nTb € NOMOLWbBIO YIbTPA3ByKa U3obpaxeHme cepaua.
OTpaxeHune OT TKaHEN C pasrnMYHON CTENEHbIO aKyCTUYECKOro NMornoweHus BOCNPUHNMAETCA U NepeaaeTcs B QOpMe N30-
bpaxeHus. [1pn 3TOM MOXET ObITb U3yHeHa CTPYKTYPa NOBEPXHOCTU KnanaHoB. PaboTatowme npoTesbl knanaHoB Popmu-
PYIOT 3X0O-CUIHarbl BbICOKOIO YPOBHS, YTO 4AeT BO3MOXHOCTb MOnyvaTb 4OBONBHO YETKOE N300paXeHne ABUXYLLETOCS
npenatcTBus (Tpomba, ambona). OgHako, Ka4eCcTBO N300paXKeHUs 3aBUCUT OT TOrO, KAKOW KIanaH nccneayoT. IXokapaw-
orpadusi MOXeT OKa3aTbCs BECbMa LEeHHOW B UccnegoBaHum paboTbl NPOTE30B KNANaHoOB, M3roTOBNEHHbIX U3 BMonorn4ec-
KX TKaHen. C noMoLbio 3TOro0 Metoga MOXHO BbISIBUTh paspacTtaHus 1 yTONMWEHUS CTEHKW KranaHa, CryCTKU KpPOBM.
Micnonb3ys 4epHo-6enyio 1 UBETOBYIO BU3yannaaunn OTPaXXEeHHOro 3X0-CcurHana npu npoBeaeHnn axokapaunorpadpum,
MOXXHO MaeHTMOULUMPOBaTb U MPUONN3NTENBHO OLLEHUTL ODpPaTHbLIN TOK KPOBU [42].

PekoMmeHayloT TakKe onpeaennTb BbXKMBAHNE U arperauunio TpombounToB, NpOBECTU UCCe40BaHUA CBEPTLIBAHUA
KPOBU N TEMOSIN3a, N3MepUTb 4aBlNEHNE KPOBAHOIO pycria n CKOPOCTb KPOBOTOKA, a TaKXKe NPOBECTU ayTONCUIO KnanaHa u
npunerawowmx TkaHeu [41], [43].

A.7 TlpoTe3bl cocyanos

B pasnunyHble y4acTKM BEHO3HOW M apTepnanbHOW CUCTEMbI MOTYT ObITb MUMNNTAHTUPOBAHbLI MOPUCTBIE U HEMOPUCTLIE
MmaTepuansl. Beibop yvacTka onpeagenseTtcs, rmaBHbIM 0bpa3om, npeanonaraemMmsiMm NpUMeHeHneM nportesa. Hem meHbLue
AHa npoTe3a cocyga n yem bonblue ero gnameTp, TEM BbllLe BEPOATHOCTb TOro, YTO NPOTE3 HE 3akynopuTtcs. [NpaBuno
DONbLIOIro NanbLUa Ans NpoTe30B COCYA0B, BHYTPEHHUN ANaMETP KOTOPbIX MeHeE 4 MM, MOXXHO CCDOPMYNUPOBATb CNEAYIO-
LWLKMM 0Bpa3om: ANMHA NPOTE3a cocyaa A0 KHA COCTaBMATb 3HAYEHWE, paBHOE AnaMeTpy, YMHOXeHHOMY Ha 10 (Hanpumep,
40 mm ansa nportesa anametpom 4 mm). Hann4umne npoceeta B NpoTese cocyaa onpeaensieTcs C NoOMOLWbIO NanbMMpoOBaHUS
Nnynbca B gUCTanbHOM y4YacCTKe NPOTe3a, a Takke nepnognyecky NpoBognMon aHrnorpauen. YnbtpasBykoBoe NCcneno-
BaHne, AMP n 13T moryT ObITb BECbMa NONe3Hbl. Pe3ynbTaThl CEPUN NCCNEA0BAHNN MEYEHbBIX TPOMBOLMTOB KOPPENUPY-
IOT C NNOWaabio NOBEPXHOCTU HESHAOTENN3NPOBAHHbLIX TpaHcnNNnaHTaToB y 6abynHos [30]. [NpumeHeHne metoaa MeYeHbIX
TpOMBOUMTOB 0bnervaeT BbIsSIBNEHNE MeCcTa 006pa3oBaHUA TPOMBOB Ha CTEHKAX. PEKOMEHAYIOT NPOBOAUTL CEPULIC NOACHE-
TOB Yncna TpomMBoUNTOB, BbICBODOXAAIOLWMXCH KOMMNOHEHTOB KIETOK KPOBU, NPOAYKTOB Aerpagaunmn dunbpunHoreHa/onob-
PYHA N aKTUBUPOBAHHbLIX MPOAYKTOB Koarynsauun. AyToncus Takoro npoTesa v npunerarwmx KHeMy CErMeHTOB cocyaa Arns
MOPMONOrMYECKNX UCCnegoBaHnn LEeNOCTHOCTU 3HAOTENNSA N peakuun nponndepaunm MoxXeTt gatb UEHHYIO MHpopMa-
uunto. Cncrematmnyveckasi oueHka npoaoibHOM U NnonepeyHon CEKUMM NPOKCUMAarnbHOIro U ANCTanbHOMo aHACTOMO30B, a TaK-
Xe OTAENbHbIX LEHTPAalNbHbLIX YaCcTEW cocyaa Heobxoamma Ans TWAaTenbHOW OUeHKK nagenusa [43].

A.8 JloBywWKN TPOMOOB M CTEHTDI

DTV n3genus ncecnegyot adrnorpadpmen n ynbTpasBykoBbiM MmeTogom. [lonyckaetcsa NnpuMeHeEHNEe METOAUK OIS
OLEHKM NPOTE30B B COOTBETCTBUM C A.7 [43].
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[MpunoxeHve B
(cnpaBo4HOe€)

JlabopaTopHble MeToAbI: MPUHLUNBLI, HAYy4YHOe O0O0OCHOBaHMUe U UHTepnpeTauusa

B.1 OcHOBHbIe NoONoXxeHunA

B.1.1 ObocHoBaHwe

B HacTosWeM NPUNOXEHUN paccMaTpuBatoT NPUHLUKWMNBLI N HAay4HOe 060OCHOBaHME METOAOB UCCNea0BaHUSA, N3N0-
XeHHbIXB6.2.1.[ToapobHoe onncaHne 3Tmx MeToaoB MOXHO HAWTU B CTaHAApTax no nabopartopHon MegmuMHCKOW NPaKTU-
Ke 1 KNMHn4yeckou natonorun. B ceoinkax [17] — [44], [46] — [49] n [59] paccmaTpuBaloT MeTOAbI UCCNEA0BaAHUSA, KOTOPbIE
MOTYT ObITb NONE3HbI 41151 OUEHKN U3AENNN, B3aUMOAENCTBYIOLWMX C KPOBbIO. 3-3a BMonornyeckoro pasHoobpasns n tex-
HUYECKUX OrpaHNYEeHUN TOYHOCTb MHOIMMX U3 3TUX METOA0B HEAOCTATOYHO BbICOKA. [10 BO3MOXHOCTH, YTODbLI OnpeaennTb
3HAYNMOCTb Pe3yrbTaToB, UCCNEe40BaHNA NOBTOPSAIOT HECKONBKO pas.

B.1.2 NMpvHuwnnbl in vitro TeCTUPOBaHNA

Mcnonb3yoT cTatudeckne U gMHaAMUYEeCKNe CUCTEMbI, HAaNnpuMep, LMPKYNAaUnio no 3aMKHYTOMY KPYry U CUCTEMbI Ha
OCHOBe ueHTpugyruposanus [50], [54].

B.1.3 YcnoBusa npoBeaeHns TeCTUPOBAHUSA

[ns Toro 4Tobbl NCCNeagoBaHMA AOCTUIANM LEernu U oueHKa B3anMoaencTBUA N3genuns ¢ KPoBbio Bblna aaekBaTHOW,
coAepKallye aHTUKOArynsiHT KPOBb UMK NNA3My 340P0BOM0 YENOBEKA UIMTU SKCNEPUMEHTAIBHOIO XUBOTHOIO MHKYOUPYIOT
B KOHTAKTe C MaTepuanom nnm mnsgenvem. Bosgencrteme 4omKHO NPpONCXoanTb B CTaHAAPTU3NPOBAHHbLIX YCITOBUAX, MO E-
NNPYIOLWKX YCITOBUSA NMPUMEHEHNA B MEANLMHCKON MNPaKTUKe, B TOM YUCNE ANNTENbHOCTb B3aUMOAEUCTBUSA, TEMMNEPATYPY U
XapaKTepPUCTUKN KPOBOTOKA. ANMKBOTY KPOBU MU NNa3Mbl NCCNEAYIOT cpasly Nocne KOHTakTa ¢ matepuanom unv n3genu-
eM.

Boibop ycnoBun 3aBUCUT OT TOrO, KAKOE U3genue unm martepuan UccneayoTt, a Takke OT HasHa4veHUs JaHHOro
n3aernuvs.

[Tpy nogroToBke 06pa3LOB ANA TECTUPOBAHUSA OCODEHHO BaXXHO n3beratb aktTmBauum Unuv BbleneHns B 00 beM Kpo-
BU NOObIX KOMNOHEHTOB A0 Ha4vana rectupoBanns. OgHako, nogxoasilme yecnoBusi 3aBUCAT OT TECTUPYEMOIO N3AENNSA NN
MarTepwvarna v onpegensatTcs YCNoBUAMN €ro aKkcniyaraymn.,

B.1.4 Bo Bpems nccnegoBaHuns nagenun, KOHTakTUPYIOWNUX N3BHE, U UMNIMAHTUPYEMbIX N3OENUN B YCNOBUSX, B
KOTOPbIX UX MPUMEHSIOT, KPOBb CODMPALOT B AHTUKOAryIsHT, a uccneaoBaHne NPoBOAST, KAK ONncaHo, beanpeaBapuTernb-
HOW CTaaAuN BO3AENCTBUSA. [ eCTbl pasaeneHbl HA NATb KATEMOPUN CornacHo 6.2.1 B COOTBETCTBUUN C NMPOLLECCOM UNKN CUCTE-
MOW, KOTOPbIE UCCNeayloT. TPOMDO3, Koarynsayuio, KNneTKn KPOoBU U X DYHKUUK, rEMaTONOINMMI0 1 akTUBaUUIC CUCTEMBI
KOMMNNEeMeEHTA.

B.2 Tpombos

B.2.1 NMpoueHTHOe BbIpaxXeHne OKKINI3nn

[Tocne Toro Kak nsgenue Ncnonb3oBanu N N3BNEKIN, OLEHKY OKKITHO3UN OCYLLECTBNSAIOT BU3yalribHO U OLEHUBAIOT B
npoueHTax. OnpeaensaoT cTeneHb TPOMO0O0Opa3zoBaHmns B npoBogswem nytn. OTCYyTCTBME BUONMOWN OKKINIO3UN HEODSI3a-
TENBbHO O03HA4YaeT OTCYTCTBUE Npouecca TpomboobpasoBaHUs, NOCKONbKY TPOMO CO BPpEMEHN ero 0bpasoBaHUs MOXET
N3MEHNTb CBOE MECTOHAXOXAEHNE K TOMY MOMEHTY, KOraa OLEHMBALIOT NPOLUEHT OKKNO3nK. [1pnymnHOM 3akynopku cocyaa
MOXET BbITb HE TONMBKO TPOMDO3, HO M rMNepnna3nsa MHTUMbI, OCOBEHHO B MeCTax coeiMHEHUs npoTesa ¢ cocygom. ns
onpeaeneHns NPUpoabl OKKNO3nnM NPoBOAST MUKPOCKONMYeckoe nccnegosanune. OnpeaeneHune nnowaam noBepxHocTu,
NOKPbITON TpOMBamMun n cBOBOAHON OT HUX, — MONYKONMYECTBEHHbLIN TECT, U MOXET DbITb NCMONB30BAaH HA OCHOBE CPaB-
HEHUS.

B.2.2 YMeHblLUeHNe KPOBOTOKA

[lapameTpbl KPOBOTOKA (CKOPOCTb UMM 06BbeM) U3MEPSIIOT NOCIe OAHOro NpUMeHeHus. 1IamepeHne MOXHO NPOBO-
OUTb BO BPEMS, Nepe unu nocne npumMmeHenust. [oacHeHne n nHTepnpeTauuto pe3ynbTaToB NPOBOASAT B COOTBETCTBUM C

B.2.1.

B.2.3 N'paBumeTpuieckmnmn aHanus (onpegeneHme maccbl TPOMOOB)

Maccy TpoMBOB M3MepalnT nocne yaganeHnsa nagenus. NoscHeHne n MHTepnpeTaunio pesynbTaToB NPOBOAAT B
cooTBeTCTBUN C B.2.1.

B.2.4 CBeTOBasg MNKPOCKONUA

C NOMOLLbIO STON METOANKN MOXHO NONMYYNUTb MHPOPMALMIO O NNOTHOCTU KINETOK, KNEeTOYHOM arperaunmn, onbpuHe,
OTINOXUBLLUEMCSH HA Marepuarne, a Takke 0 MecTe pacrnofioXeHns 3TUX OTNOXEHUN Ha martepunanax unm nagennn. Mertopa
ABNAETCH NONYKAYE€CTBEHHbIM.

B.2.5 [epenag aaBneHus B nagenvm

DTOT NoKasaresib U3MePSINT 40 U Nnocne npuMmeHeHns. [losiICHEHEe M MHTepnpeTaunio pe3ynbTaToB MPOBOAAT B COOT-
BeTCcTBUM C B.2.1.
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B.2.6 CxaHunpyrowan anektpoHHasa mnkpockonua (CoOM)

[TosiCHEHNE N MHTepnpeTaunio NPOBOAAT B COOTBETCTBUN C B.2.4. 3TOT METOA4 MMEET NPEUMYLLECTBO Nepen CBETO-
BOWN MUKpockonuen (cMm. B.2.4), Tak kak gaet bonee nogpobHyto MHpopMaLUnto OTHOCUTENBHO TOHKOW CTPYKTYPbI N3y4ae-
MbIX KOMIMOHEHTOB. BbIBOAbI O KONMUYECTBEHHLIX XaAPaKTEPUCTUKAX TPEDYIOT AO0CTATOYMHOrO uYucna MnOBTOPHbLIX
onpegeneHnmn, YTo No3BoNnno Bl YCTAHOBUTL CTENEHb BOCMPON3BOANMOCTU PE3YIbTaTOB.

B.2.7 CBA3biBaHWe aHTUTEnN

Bcnen 3a kKa4eCcTBEHHOW OLEHKOW OTNOXEeHUU pmnbprHa n TpoMmOOLUTOB C MCNONTB30BAHNEM MUKPOCKONA BO3MOXHO
NpoOBEeAEHNE KONMUYECTBEHHbIX OnpeaeneHnn 3TuX napamMmeTpoB C UCNONb3OBAHNEM aHTUTEN, cneunpnyecknx K GnbdpuHo-
reHy u peuentopam membpan TpombountoB. na yaganeHnss KOMNOHEHTOB KPOBWU, Cabo CBA3aHHbLIX C NOBEPXHOCTLIO,
ncenegyemole obpasubl nepes B3anMmoaencTBUEM C aHTUTENAMM crneayeT TWwaTenbHO NPOMBbITh.

B.2.8 UccnepoBaHne TPaHCNNAHTUPOBAHHOIO NPV ayTOMNCUWN

MeToaunmeeT BaXXHOE 3Ha4YeHue Ans oueHkn bBnonormn1eckon peakumm opraHnama Ha UMNNaHTUPOBaAHHOE n3genue.
PacnpegeneHue, pasmepsl U MUKPOCKOMUYECKYIO NPUPOAY KNETOYHbIX OTIMOXEHUN MOXHO Hanny4dwmnm obpasom onpeae-
NMUTb NMPY NATONOroaHaTOMUYECKOM UCCrneaoBaHnn. HekoTopble npeanaraemele npoueaypsl onybnukosanbl [40], [41].

B.2.9 UccneaoBaHne gnCTanbHbLIX OPraHoB NPV ayTONCUN

Llenb uccnegoBanna — naydeHue BIMAHUA MMIMTNTaHTUPOBAaHHbLIX U34ENnun Ha guctarbHble oprarbl. Cpegn BO3MOX-
HbIX 3PP EKTOB — TPOMBOIMOBONNA, MHADEKLMNA U 3aKynopKa n3genus.

B.2.10 AHrnorpadma, BHyTpnMcocyamcTbiN yrbTpa3BykK, onnnepoBCKUN yrnbTpPa3BYK, CUMHTUINALNOHHAA
TOoMorpadua, MarHuTope3oHaHCHasa Tomorpadpus

OAavH nnm KoMOMHaUMA N3 AAaHHbIX METOA0B MOXET ObiTb NPUMEHEH ANs onpeaeneHns Hannyimsi NpocBeTa Unn cTe-
NEHN CYXXEHUS COCYANCTOro npoTe3a Unu Apyroro KaHana, a Takke ans onpegeneHuns TpomooobpasoBaHusa HA CTEHKAX
n3genns BO BpeMs X PyHKUNOHUPOBAHWUS in Vivo.

B.3 Koarynauwus

KoarynsiumoHHble MeToAbl OCHOBAHbI HA UCNOJIB30BAHUU HATUBHOW (CBEXEN, Be3 aHTUKOArynsiHTOB) LENbHOW KPO-
BU, LENTbHOW KPOBU C aHTUKOArynsaHTamm (00OblMHO — UMTPATHOW), Nna3mbl, 06oraweHHon Tpomdoumntamm, n 6ectpomobo-
LNTAPHOW NNa3msbl.

Tak Kak 6onbWMHCTBO CTAHAAPTHbLIX KOArynsiuMoHHbIX TECT-HADOPOB NpeaHa3HavYeHbl Ans obHapyXeHUs1 HapylLue-
HUA B PYHKLUNOHNPOBAHUM CUCTEMbI CBEPTLIBAHUS, YTO NPUBOAUT K 3aMeIeHUI0 CBEPTLIBAHMUS NI MOBbILLEHHOW KPOBO-
noTepe, NPOTOKONbI NCCNeJ0BaHNSA B3aUMOAEUCTBUSA n3genne/KpoBb AOMNKHbI ObiTb UBMEHEHbI TaK, YTOObI NOAX04UTb AN
perncTpaumnm yckopeHums TpomoboobpasoBaHus, MTHAYLUMPOBAHHOIO KOHTAKTOM ¢ bnomarepuanamu. TecTbl, OCHOBAHHbIE HA
AKTUBUPOBAHHOM YaCTUYHOM TPOMOONNACTUHE, BKITIOYAIOT B CeDS Takme akTUBATOPbI, KAK KAOMWH, UENUT UMK 3NarpoByio
KNCNoTy. TeCT-KOMOMHaAUUKN, COAgEepKALLMX TAaKOro poaa akTuBatopbl, crieayet nadberatb, NOCKONbKY UX MPUMEHEHNE MAC-
KWPYET YCKOPEHUEe Koarynsuum, BbI3BAHHOE KOHTAKTOM C Matepuanom Unm nagernmvem.

KpoBb MHKYOUPYIOT C NCCneayemMblm MaTEpPManom Kak B CTaTUHECKUX YCNOBUSX (A4YerKa ¢ napannenbHbIMN NNacTu-
HaMK), TaK U B CUCTEME C 3aMKHYTON LMPKYNSUNEN, TAe nccnegyemMmslMm MaTepmanom siBNSETCH BHYTPEHHSA MOBEPXHOCTb
Tpybok. [locne onpeageneHHOro BpeMeH NHKybaumum NnpoBoasT TECTUPOBAHUE KaK NOBEPXHOCTU, TAK U KPOBKU [54].

B.3.1 HacTtniyHoe TpombonnactnHoBoe Bpems (U TB)

YactuyHoe TpombonnactnHoBoe Bpems [38] — 310 BpemMsi 06pasoBaHust Cryctka B pekanbuynduumnpoBaHHON LUUT-
paTHOW nnasme npu gobaBneHum 4acTU4dHOro TpombonnactuHa. YacTuyHbin TpombonnacTtnH — pochonmnmnaHas
B3BECb, KOTOPYIO OObIYHO SKCTPAarnpyroT N3 TKAHEBOIo TPOMBONNAacTUHa, roMmoreHaTa Mmo3ra uiim Nerkoro MeKonuTaowmx.
CokpaweHve Y TB, Bo3HuKaowee npm KOHTaKkTe ¢ martepuanamm B yCnoBusx NPMMEHEHNA B MEAULMHCKON NPAaKTUKeE, YKa-
3bIBAET HA NMMNEePKoarynauuio, n ero paccmaTpuBatloT Kak hakTop onacHocTu Tpombo3oB. YannHenne Y TB npeanonaraer
aedpununT Kaknx-nnbo hakTopoB CBEPThIBAHUSA KPOBM (3a nckntoveHnem paktopos VI m Xll): | (prnbpunoren), Il (npoTpom-

oun), V, VI, IX, X, Xl nnu XII.

[ enapuvH n gpyrme aHTMKoarynsHTbl Takxke ysenudamsatot Y 1B.

B npogaxe nmeetcs HAbop peakTMBOB ANs onpeaeneHns YactuyHoro TpomodonnacTMHOBOro BpeMeHU, B KOTOPbIN
BXOAAT pa3fnnyHble aKTUBHbIE BELWECTBA, TAKWE KaK KOanuH unn uenut. TecT-Habop, B KOTOPOM UCMONb3YIOT 3TN PEAKTUBSI,
Ha3bIBAETCH « [ €CT aKTUBUPOBAHHOIO NapunanbHOro (Hactn4Horo) tpombonnactmHoBoro spemenn» (AYTB). TecT He npu-
MEHUM 41151 OUEHKN B3aMOLENCTBUA MEXOY KPOBBLIO N N3AENNEM In Vitro, NOCKONbKY aKTUBNPYIOLWMNE BELLECTBA MACKNPYIOT
aKTUBaUWIO, BbI3BAHHYIO N3gennem unm BXogsaLWwmmm B ero coctaBs matepuanamm.

B.3.2 NMpoTtpombuHoBoe Bpems (1B)

IJTOT TECT OCHOBAH HA TOM, YTO B TWATENBHO N3MEPEHHOM 0OBbEME NNa3mMbl KPOBU MMEETCSH ONTUMAalbHAasS KOHLUEH-
TpaLUns NOHOB KanbUUA 1 N30bITOK TPOMBONNAacTUHa, U NepEeMEHHbIE BENMTUYUHBI — KOHUEHTPaUUa NpoTpomMOuHa n 4onorn-
HUTEenbHble pakTopbl [38]. He pekomeHayeTcs ncnonb3oBaTth OKcanarT B KA4eCTBE aHTUKoarynsHta, NoCKonbKy akrtop V
MEHee CTabuIeH B 3TOM pacTBOpPE, YTO NPUBOANUT K YBENUHYEHU IO NPOTPOMBUHOBOIO BPEMEHW. ITOT TECT NO3BONSAET ONpe-
OensATb NPOTPOMOBUH 1 gononuHuTenbHble dakTopbl. B npucyTcTBUM TKaHEBOro tpombonnactmHa Bpems 0dpaszoBaHus
CrycTKa 3aBMUCUT OT KOHLUEHTPaUum npoTpombuHa, dakropos 'V, Vil n X (npun ycnosun, 4to dpmnbpunHoreH, bnbpmnHonntnyec-
Kasi  aHTUKoArynmpyrouwas akTMUBHOCTb B HOPpME). YBENNYEHNE MPOTPOMOUHOBOIO BpEMEHU 0DbIYHO yKa3biBAET Ha Aedu-
UUT npoTpomMmdbuHa nnu daktopos V, VI, X unn pmnbpuHoreHa.

ITOT TECT UMEET 3HAYEHUE TOINbKO HIMA OUeHKN UMTITTaHTUPyeMblX HS,D,EJ'IHIT‘I.
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B.3.3 TpombnHoBoe Bpemn (TB)

TpombuHoBoe Bpems [38] — Bpemst cBEpTbIBaAHUA NMnasmbl Npu gobaesneHunm pacteopa TpombuHa co cTaHgapTHOW
aKTUBHOCTBLI. TpomMbuHOBOE Bpems yBenuuuBaeTca npun gedouunte dombpuHoreHa (Huxe 100 mr/n), npn aHomanmsx B
MoSleKkyne pmnbpuHoreHa n Nnpu NOBbIWEHUN YPOBHEN NPOAYKTOB AecTpyKunn onbpuHoreHan dmnbpuna (INAP) nnm renapum-
Ha. OBbIYHO TECT NPOBOAAT AN OUEHKU UMNNAHTUPYEMbIX N3O ENUN.

B.3.4 NeHepauna TpombuHa

[lpy B3ammogencTBMn C martepuanaMmm WHTakTHas CUCTEMa CBEPTbIBAHUA B MPUCYTCTBUKM docdhonnnmnaos
(Cm. B.3.1.)reHepupyeT TPOMOUH, KOTOPLIN MOXET DbITb KONTMYECTBEHHO N3MEPEH MO KOHBEPCUN XPOMOIeHHOIO CyDCTpa-
Ta. JaHHbin meToa nMmeeT ropasao bonee HU3KMN Pasdbpoc pe3ynbTaToB MO CPABHEHUIO C OObIYHBIMU KOArynsaunOHHbIMU
TEeCTaMM.

B.3.5 ®nbpwnHoreH

HucdomnbpuHoreHemus, adpnbpmnHoreHemusa n rMNopmnbpmnHoreHeMmns Bbi3biBatoT yBenndeHne YTB, INB n TB [21].
CKpUHUHroBbln Tect TB Hanbonee vyBcTBUTENEH K Aehnunty hmnbpuHorena. Ecnm tpebyetcs TOUHbIM NOKasartenb hunbpu-
HOreHa, pekoMmeHayeTcs mognpmumpoBaHHbin TecT TB «PentunasoBoe Bpemsi», TECT-HABOP KOTOPOro TakKe UMEETCS B
npoaaxe.

TecT nmeeTt 3Ha4YEeHME TOSIBbKO ANA OUEHKU UMNITAHTUPYEMbIX N34ENVN.

B.3.6 lNpoayktbl gectpykummn pnopmHorena v omnopwvna (INAoP)

HopmanbHoe pactBopeHne hmnbpuna npouncxoaut ¢ obpasosannem X, Y, C, D v E hparmeHTOB B KOHLUEHTPALMN
MeHee 2 MKIr/Mn nnaambl. HopmanbHbIM HU3KMM ypoBeHb [ 1P gocturaetcs npu HU3KOWU CKOPOCTU peakunm pacLluensieHns v
BbICOKOW ckopocTu Bbixoga AP B kposb. [NaTonornveckas gectpykumsi hmnbpunHorenHa n dunbpuHa, pesynbraTt NOBbILWEH-
HOW aKTUBHOCTU NnasmuHoreHa, gaet [NA® B koHueHTpauum ot 2 ao 40 mkr/mn n bonee. TecT nmeeTt 3Ha4YeHUe NuLlb AN
OUEHKUN UMMIAaHTUPYEMBbIX U3aenun. PeKomeHayeTCs UCMONb30BaHNE KOMMEPYECKN 4OCTYNMHbIX MeTOA0B [91], [52].

B.3.7 UccnepgoBaHve cneundmnvecKnx hakTopoB CBePTbIBAHUA KPOBM

3HaunNTENnbHOE CHUXEHNE coaepXaHnsa PpakTopoB CBEPThIBAHUA KpOBU (Hanpumep, meHee 50 % HopManbHOro nnwu
KOHTPOJIbHOIO YPOBHS), BO3HUKAIOLWLEE B pe3ynbTaTe BO3AENCTBUSA Mareprnana unm n3gennsi B yCrnoBuUsX NPMMEHEHUs B
MEOVNLMHCKOW NPaKTUKe, npegnonaraeT yCKOPEHHbIW pacxo 3Tux hakTtopoB B npouecce abcopbumm, koarynsiumm nnuv B
npouecce gpyrmx MeXaHn3mos.

B.3.8 FPA,D-gaumep,F, _,, TAT

[ToBbiweHune ypoBHs ®I1A, D-gumepoB unn k., | , ABNseTCA nokasaTenem akTMBHOCTU MEXaHU3MOB CBEP ThiIBAHUS
KPOBW. YBeNnun4yeHue koHueHTpauun TAT ykasbiBaeT Ha yCUIEHUe npouecca CBepTbiBaAHUA KPOBU U DOPMUPOBAHUE KOM-
NeKkca mexay reHepupyemMbiMm TRPOMOUHOM Y LMPKYNNPYIOWNM aHTUTPOMBUHOM. D-anmep — npoaykr gerpagaumm pasna-
raemoro nnasmmHom nonmmepunsoBaHHoro dombpuna (dakropa Xlll). PekomengyeTtca ncnonb3oBaHne TBEpAOPA3HOIo
nMmmyHodepmeHTHoro aHanusa (ELISA) n pagnonmmyHoananmsa (RIA).

B.4 TpomOoounTtbl n nx pyHKLUN
OcobeHHO BaXXHO naberaTtb akTmBaumm TPOMOOLMTOB B NMpoLecce NpUroToOBNEHNS CYCNEH3NN KNETOK.

B.4.1 MNoac4yetryncnaTpomMoOounTOB

[ToacyeTt uncna TpoMBOLNTOB ABNSAETCH OYEHb BAXXHbIM U3-3a UX KITIOYEBOW PONU B NpeaoTBPaLLEHUN BO3MOXHOIO
kpoBoTedeHus [21], [49], [59]. 3HaumnTenbHOE CHUXEHME Yncna TPOMOOLUMTOB B KPOBU, NOABEPXKXEHHON BO34ENCTBUIO N3 e-
U, MOXET BbITh BbI3BAHO NpoLeccaMmm 06 e MHOW U NOBEPXHOCTHON arperauum KNneTok, X 4enoHUpoBaHUEM (Hanpumep,
B CENE3EHKY) NN Koarynsiymen KPoBM Ha maTtepuanax nnm nagenmax. YMeHbleHne yncna TpomooumnToB BO BPpeMS (DYHK-
LMOHUPOBAHUA UMMNNAHTUPYEMOrO N3AeNNA MOXET ObITb BbI3BAHO YCKOPEHHbBIM Pa3spyLLEeHneEM UNu yganeHnem Tpomboum-
TOB N3 CUCTEMbI KpOBOODpauleHus. [MogcueTt yncna TpomboUnTOB NPOBOAAT B cpeae Ans CycneHanpoBaHus Ha OCHOBE
SOTA.

TexHuka sabopa KpoBU A0MKHA ObiTb BOCNPOU3BOANMON. ArperatoMeTpus sIBMNseTCs TECTOM, NOATBEPXKAA0 LM
HOPMAanbHYO PEAKTUBHOCTb TPOMBOUMTOB. MaHUNynsumm ¢ KPOBbIO, CONPOBOXAAIOLWMNECH CHMXKEHNEM aKTUBHOCTU TPOM-
bounToB, MOryT BbITb NErko 0bHapyXeHbl arperatomeTpuen. OgHako rnoa BO3a4eNCTBUEM Pa3HO0DbpPa3HbIX YCITOBUWN, BKITHO-
4yasi HenpaBwUIibHbIM 3aD0p KPOBU, TPOMBOLUUTBI CNOCODOHbI NEPEXOANTL B MTMNEPAKTUBHOE COCTOSHUE, KOTOPOE MIOXO0
onpegenseTcs ¢ NPUMeEHEeHNEM arperomeTpa. ArperaymoHHble TeCTbl cneayeTt moandnympoBaTth (NoADOPOM KOHLEHTPA-
LMK TPOMOOLNTOB M arpermpyomx areHToB) Tak, YTobbl MOANMDULUMPOBAHHBIE METOAbI CNOCOBHLI DbINKN PErMCTPUPOBATL
MNEPaKTUBHOCTb TPOMBOLMTOB, B TOM YMCIIE NPOSBUBLLYIOCS B PE3yNbTaTe KOHTAKTa ¢ MaTtepuanamm nnm nagenunsimu.

B.4.1.1 lNoacueT TpOMOOLUNTOB BPYHHYIO

B HEKOTOPbLIX KNMMHMYECKMX NabopaTtopusx nogcHeT TPOMOOUMTOB NPOBOAAT BPYHHYIO, HECMOTPS Ha AOCTYNHOCTb
npnbopoB ansi nogcyerta tpombounToB, 06nagaoWwmx BbICOKOU TOYHOCTLIC (B.4.1.2).

B.4.1.2 ABTOMaTU3NPOBAHHbIN CHET TPOMOOLIMTOB B LLENbHOW KPOBU U B TPOMDOLIMTAPHON NNasame

ABTOMaTU3NPOBAHHbIN NoACHET TPOMBOOLNTOB MOXHO MPOBOAUTL NMMBO B XOPOLWO NEPEMELLAHHON LENbHOW KPOBW,
nnbo B TpomboumnTapHomn nnasme. Vicnonb3oBaHne LenbHOW KPOBU NPpeanodYTUTENbHEE, TaK Kak MCNONb30BaHME TPOMDO-
LMTAPHOW NNa3mMbl 4AeT MEHEE TOUHbIE pe3yrbTaThl. ABTOMATU3NPOBAHHbLIN NoACHET TPOMOOLUMTOB NPOBOAAT HA BOb-
LLIEM YMCNE KINETOK, YEM NMPU nogcHeTte Bpy4Hyto. CnegoBaTenbHoO, padbpoc Ans aBTOMaTU3NPOBAHHOIO CHETA MOXET
cocTaBNATb BCero 4 %, B TO BPEMS Kak HAaUMyvWwWun QOCTUXNMBIN NoKa3aTenb Ans nogcyera Bpy4yHyto coctasnset 11 %.
BonbwmHcTBO NpnbopoB obnagaoT CNOCODHOCTLIO OTNMYaTh TPOMDOOLUUTBI OT MENKNX YacTUL HEBNONOIrMYECKoro NPoOnc-
XOXOEHWS, YTO UCKITIOYAET HEOBXOAMMOCTbL BU3yalibHO pacno3HaBsaTh U gnpdepeHumpoBaTbh OCKONKN TPOMOOUNTOB.
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B.4.2 Arperauna tpomoounTOB

Arperaumnto TpombounToB [38] Bbi3biBaeT gobaBneHme K TpoMmbounTapHon nnasme npu NOCTOAHHOM NepemMeLlnBa-
HUW arpervpyowmx areHToB (Hanpumep, AP, annHedpuH, konnareH, TpomMbuH n ap.). 'No mepe Toro, Kak NponcxoanT
arperauns TpoMmooUUTOB, NNa3ma CTaHOBUTCS Bce cBeTnee. ONTUYECKY0 CUCTEMY NPUMEHSIIOT 41151 ONnpeaeneHns U3MeHe-
HUA TPAHCMUCCUM CBETA, a PENMCTPUPYIOLLEE YCTPONCTBO rpauyeckmn na3odpaaet n3MeHeHne TPaHCMUCCUN CBETA,
HaunHas ¢ 6a30BOM yCTAaHOBKM (HA 3Ha4veHue «0»). 3amegneHHas unu cnabas arperaunsa TpombounToB MOXET BbITb
Bbl3BaHa akTuBaumen TpomMOboUMTOB N BbICBOBOXAEHMEM CoaepXalmxcs rpanyn, ysenndeHnem nokasarens [NA<e vnm
onpeaeneHHbIMU NeKapCcTBEHHbIMUY Npenaparamuv (Hanpumep, acrnmpmHoOM, HECTEPONAHbLIMU MPOTUBOBOCNAITUTENBHbIMW
cpeacTBamMmun). BaXHO yuUnTbIBaATBL, UTO Y HEKOTOPLIX XXUBOTHbLIX arperaunsi TPoOMBOUNTOB MOXET BapbUpOBaThb UINU OTCY-
TCTBOBATb, KOrga NCrnonb3yoT OTAeNbHblE areHTol. CNOHTaHHAaA arperaymnst TpombounToB, Nponcxoasas B OTCYTCTBUE
ee UHAYKTOPOB, SIBNSIETCSH NATONTOMMYECKUM NPOLECCOM, YKa3bIBAIOWMM HA aKTUBaUUI0 TPOMBOUMTOB. Arperauunsi TPom60o-
LMTOB MOXET DbITb 3apermcTpupoBaHa aBToMmaTtndeckm ¢ ncnonb3osanmem metoga WU/HOAK [52].

B.4.3 AOre3anBHOCTbL KNETOK KPOBW

AOre3anBHOCTb KNETOK KPoBU [34] — oanH 13 nokasarenenm COBMECTUMOCTU MaTtepuana ¢ KpoBbto. HYem meHblue
aare3npoBaHHbIX KIETOK KPOBU, TeM Bornee COBMECTUMbI MOBEPXHOCTb Marepuana v KpoBb.

PaspaboTaHbl pasnuyHblie METOAbl NU3AMEPEHNUS aare3nBHOCTU KIETOK HA NOBEPXHOCTN, Hanpumep, K-cveT KyHuku
(Kuniki K-score) [53]. BONbWKWHCTBO 3TUX METOAOB OCHOBAHO Ha cneayrwem HabniogeHun: onpeaeneHHas 4acTb TPOMBO-
LMTOB yaansieTcs u3 HopmMarnbHOW LelnbHOW KPOBU B pe3ynbTaTte MNPOXoX4eHUs Yepes KONTOHKY CO CTEKMAHHBbIMUY LUapUKaMu
B YCITOBUSAX KOHTPONMMPYEMOro NnoToKa 1 A4aBneHns. IToT NPUHUMN DbIN NPUMEHEH ANS KAY€CTBEHHOW OLUEHKM aare3vm apy-
MX KNeTOK KPOBU Ha NONUMEPbI, KOTOPbIMU NOKPbITbl CTEKNAHHBbIE LWWAPUKWU. brnarogaps npuMmeHeHuto 3Toro metoaa, obin
caenad BbiBog [34], 4To aaresus nepudepnyecknx numgoumntoB n nonumopdoHykneapHsix nenkounto (PMNs) cobak Ha
CTEKNSAHHbIE WWAPUKN, NOKPLITLIE nonurngpokenatunmetakpunatom (PHEMA), HuXe, yeM Ha CTEKISIHHBIE LLaPUKKU, NOKPbI-
Tbl€ MONIMCTUPOIIOM U HEKOTOPLIMN APYTMMU noninmepamn. B aTom ncernegoBaHnm NCNonb3oBanv N3onmpoBaHHbIE NMMMAQO-
unTbl U PMNS.

B kavecTBe anbTepHaAaTUBHONO MEeToda MOXHO NPeanoOXuTb NoacyeT vmcrna TpomMobounToB, aare3ampoBaHHbIX Ha
NccnegyemMyto NOBEPXHOCTb. Benea 3a BO3AENCTBMEM KPOBU B YCITOBUAX MPUMEHEHUSA B MEANLMHCKOWN NPAKTUKE UCCNeay-
EMYI0 NOBEPXHOCTb NPOMBIBAIOT, YTODOLI yaanuTb HEAAre3MPOBaHHbIE KNETKN, BbICYLLMBAIOT U TOTOBAT K CBETOBOW UK K
CKaHUPYOLWEN 3NMEKTPOHHON MUKPOCKONUK. [1oacunTbiBaAOT YUCNO aAre3npoBaHHbIX TPOMOOLUMTOB HA eAMHULY NNOLWaan u
oTMEeYalT nx mopdonornyeckne ocobeHHOCTH (0bLee Yncno TPOMOOLUTOB N YNCIO arperatoB TpombounToB). MOXHO
TaKkKe UCrnonb3oBaTh TpomMBounTsl, MeyeHHsble usotonamu 21Crun 1111In [33], [55], [56].

B.4.4 AkTnBauua TpomoounTOB

lchonb3oBaHue oripegerieHHblX mMmartepmnarioeB um HSJEI,EJ'IHF'I MOXET Bbl3blBATb aKTUBaAUWUI) TpOM6OLI,HTOB, KOTOpa#s
COMNpoBOXOaAeTCH.

a) BbICBODOXAEHNEM N3 BHYTPUKIIETOUHbLIX rpanyn psiaa sewects (1P-4,B-TG, cepoToOHMHA 1 Ap.);

b) nameHeHnem mopdonormm TPOMHOOLNTOB;
c) obpa3oBaHMEM MUKpOArperaToB TPOMOOLNTOB.

AKTUBNPOBAHHbLIN TPOMBOLUUT NPOTPOMBOreHeH. AKTMBaUusa TPOMOOLUUTOB MOXET OblTb OLEHEHA C MOMOLLbIC MUK-
POCKOMNUYECKNX (CBETOBAS U 3NEKTPOHHAS) METOA0B, NOTOYHON LNTOMETPUEN (ONpeaeneHne Hanninsa MUKpoarperaTos),
pernctpaunen ypoBHs TP-4un B-TG, Bbigenennsi P-cenektnHa (GMP-140) nnun aktnBnpoBaHHbIX rMKoNpoTenHoB (GP [b n

GP lIb/llla) ¢ ncnone3oBaHnemM MOHOKNOHWUIBHBIX aHTUTEN. Pa3nunyHble 3nnTonNbl aKTUBUPOBAHHbLIX TPOMOOUUTOB MOTYT
ObITb OLEHEHBbI C NCNONBb30BAHNEM ABYX UNnun bonee antuten (Hanpumep, oaHo — K GP Ib unn GP llb/llla, a gpyroe — K
P-CENEKTUHY), permcTpaumns ¢ NOMOLWbIO NOTOYHOU umuTomeTpum [60].

B.4.5 Bpemsa kpoBoTevyeHUs

Kommepueckas QOCTYNHOCTb CTEPUITBHOIO O4HOPAa30BOro yCTPONUCTBA, NpeaHa3HauYeHHOro A4ns npoBegeHusi paspe-
3a KOXWN CTaHA4APTHLIX MYyOWHbI U ANWHBI B CTAHAAPTHLIX YCNTOBUAX, 3HAYUTENBHO NOBbICUIA BOCNPOMN3BOANMOCTb N LIEH-
HOCTb 3TOr0 UCMbLITAHUS. YBENMUYEHNE BPEMEHN KPOBOTEYEHUSA YKA3bIBAET HA CHUXEHHYIO PYHKUNIO TPOMBOLNTOB UK
YMEHbLLEHNE Yncna TPOMOOUNTOB, KOTOPOE MOXET BbIThb onpeaeneHo no B.4.1. YeennyveHne BpeMeHn KpOBOTEHEHUS MPU
HOpPManbHOM 4ucne TpombounToB HAbNaaeTcs NPU B3aMMOOENCTBUMN C HEKOTOPbIMU BHELWWHUMW MPUCOeJUHAEMbIMU
YCTPONCTBAMM KPATKOBPEMEHHOIO AENCTBUS (HANPUMEP NPV SKCTPaKopnopanbHOM KpoBoobpaweHun) [31]. MecnbiTanmne
MOXET BbITb NPOBEAEHO HA HEKOTOPbIX BUAAX MOAONbITHBIX XUBOTHbLIX. I3aMepeHne BpeMeHU KPOBOTEYEHUS MPUMEHUMO B
YCNOBWSAX IN Vitro.

B.4.6 AHann3 PyHKUMNOHANbHbLIX CBONCTB TPOMOOLMNTOB

[TpUHUMN KNnacCU4ecKkoro CctTaHgapTHOro BPpEMEHU KPOBOTeYeHUs Obln Mcnonb3oBaH A5l aBTOMAaTU3NPOBAHHOIO
aHanwusa. LlenbHyo KpOBb NpoKa4vnBalT vYepe3 KonnareHoBbIv unbTp C AnamMeTpomMm aneptypbl (OTBEPCTUA B USMEPUTETb-
HOW svenke) B 150 MUKPOH. TpoMBOUUNTLI aare3vpyoT v arpermpyot 4o Tex rnop, NokKa OHW He 3aKPOooT NPOCBET anepTypsl.
[laBneHne KpoBM n temnepaTtypbl PUKCUPOBaHLI, MPUCYTCTBME aHTUKOArynsiHTOB HE BITUAET Ha pe3yrbTraThl TecTa. [ecT
NPUMEHNM OIS KPOBU XUBOTHbIX.

B.4.7 Namma-nany4vyeHvme TpoMmooLNTOB, MEYEHHbIX PaANON3OTONAMM

Bbicokas aMUCCUA raMMa-uanyyeHunsi, CBoMcTBeHHas |1 1ln, no3BonsieT UcnonbL30BaTh ero Anst aton uenm [23], [30].
ITOT METO AAaeT BO3MOXHOCTb oOnpeaeneHuns nokanuaaumm TpoMmoounToB HA NOBEPXHOCTU U3Aenus 1 npoBeaeHnst nx
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KONMUYECTBEHHOW OUEHKW. MeToa ncnonb3yloT AN OUEHKU U3AENNN, KOHTaKTUPYIOWMX U3BHE TaK Xe XOPOWo, Kak W
MMMNAHTUPYEMbIE U3OENUS.

B.4.8 lNMepnop Xn3Hm tpomoountoB (BbDXKMBaAHNE TPOMOOLMTOB)

TpombouunTsl nonyyaioT ua kpoBu nauneHtoB n meTtsT 21 Cr vnm 111n [23], [24], [32], [57]. O6a 3T n3oTona MeTaT
TPOMBOUNTLI BCEX BO3PACTOB, NPUCYTCTBYHOWME B 0bpa3sue, He BbIMbIBAKOTCS B BONbLLIMX KONUYeCcTBax n3 TPoOMboLUnTOB,
He 3aXBaTbIBAIOTCH APYIMMY KIETKaMV U HE UCMONb3YTCA BHOBb BO BpeMs Tpombonoasa. 111In o6nagaet npenmyLuec-
TBOM, MOCKOINbKY SIBMISIETCH XOPOLWUM UCTOYHUKOM ramma-nanydenHus. pn stom tpebyeTcs MeHblee YNCNO MEYEHbIX
TPOMBOLUNTOB, U NOSIBMNAETCH BO3MOXHOCTb OAHOBPEMEHHOIO onpeaeneHns nokanmn3aumm TpoMmooLunToB Ha MOBEPXHOCTH
N U3YYEHUS NX BbIKMBAEMOCTU. CHUXEHNE BLIKUBAEMOCTU TPOMBOLMTOB YKa3bIBAET HA YCKOPEHHOE yaaneHune Tpombouu-
TOB U3 CUCTEMbI KPOBOODpAaLLEHNS B pe3yNbTaTe UMMYHHOIO, TPOMB006pa3oBaTENBHOINO 1 APYrmx NpoLLECCOB.

B.5 NemaTonoruna

B.5.1 Yvcno nenkountoB n gudbdepeHunanbHbI NoACHET NIEUKOLNTOB

AKTUBaUUIO NENKOLUUTOB MOXHO PErmcTpupoBaTb C MOMOLLbIO CBETOBOU MUKPOCKOMUW MOBEPXHOCTU U3OENUSA,
NOTOYMHOWN LUMTOMETPUN, NO YBENUYEHNIO YPOBHEN MapKepoB, Hanpumep, J1-cenektnHa (L-selectin) n CD11b, a Takxe B
COBUTe NENKOLUNTaAPHON POPMYIbI.

B.5.2 Nemonuns

[[emonns aBnaeTca Hanbonee BaXHbIM CKPUHHUHI-TECTOM, NOTOMY 4YTO BbICOKMW YPOBEHb reMornobmHa B nnasme,
ABMAOWUNCH NOKa3aTeNeMreMonmnaa, oTpaxaeT peakunio NM3nca 3apuTpoLnTOB NP KOHTAKTE C MaTepuanamm n n3gernus-
MU (CM. npunoxenume C).

B.5.3 NoacyeTt peTnkynounToB

[TOBbILLEHHOE YNCNO PETUKYNTOUNTOB — NOKa3aTenb yCUINTEHHOIO 06pa3oBaHUA 3PUTPOLUMUTOB B KOCTHOM MO3re. 3710
MOXET ObITb peakunen Ha YMEHbLLIEHNE YUCNa IPUTPOLMTOB B KPOBU B pe3yrnbTaTe XPOHUYECKON KPOBOMOTEPU (CKPbLITOrO
KPOBOTEYEHUSA), reMONn3a un psaga apyrmx npuynt [61].

B.6 Cucrtemakomnnementa — CH 50, C3a, C5a, TCC, Bb, 1IC3b, C4d, SC5b-9

CHmxenune nokazatenss CH 50 spnaetcsa nHAMKaTopom pacxoga ooLwero KoMmnnemMmeHTa.

Hepoctatkom perncrpauunmn in vitro npoaykToB paculenneHnss KOMNIeMeHTa ABMAETCH NX BbICOKUN BA30BbLIN YPO-
BEHb B MN1a3mMe KPOBU, a TAKKe BUagocneunpmniHocTb metoga. Knaccmnueckmn CH 50 metoa npumeHmnm Anst CbIBOPOTKU KPO-
BU YENOBEKA, TENMEHKA, CBUHBbU U KPOINUKA.

Opyrum yHKUMOHAaNbHbLIM METOAOM OnpeaeneHus in vitro aktupaymm CUCTEMbI KOMIINEMEHTA SABNAETCH Perncrpa-
una reHepaumm C3- nunmn C5-koHBEpPTa3bl KOMMNINEMeHTa (N0 KOHBEpPTauum cybcTpara).

006 akTmBaumm cnctembl kKomnnemeHta cm. ASTM F1984-99 m ASTM F2065-00 [13], [14].
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

UccnepoBaHUe reMoniMTUHMECKUX CBOUMCTB MeAULMUHCKUX U34eNMn U UX KOMINOHEHTOB

C.1 Obwme nonoxeHuns

CywecTtByeT obWMpHas nutepaTypa, onucbiBarowas B3ammogencteme martepuan/kposb. OgHaKO CywecTBYeT
N LLb HECKOJTBKO 40CTATOYHO HAA4EXHbIX U BOCMPON3BOANMbIX METO4OB TECTUPOBAHUS, MO3BONALWMX NMPpegcKkasaTth NoOBe-
OEHWE NCCrnegyemoro marepumarna rnpm ero KNmHU4YeCKkomM npuMeHeHnmn. B HacTosiwem npunoxeHnm npueegeH 0630p n3Bec-
THbIX METOAOB TECTUPOBAHUS TEMONIUTUYECKOM aKTUBHOCTU W 0OCyxXaeHbl (DakTopbl, UMEIWMNE OTHOLWIEHUE K WUX

CMOCOBOHOCTUN OXapakTepn3oBaTb MEANLMHCKME N CTOMATONOMMYECKNE n3aenus.
C.2 TepmMmuHbI N OnNpeneneHns
B HacToswem NpunoXXeHnm npuMeHeHbl cnegyiowme TEPMnHbI C COOTBETCTBYIOLLMMN ONpeaeneHnsaAMN;
C.2.1 aHTUKoarynsaHT: AreHT, npeaoTBpallalowmm nnm NPeEnATCTBYIOWMN Koarynaumm [62].

lpumepbr — NenapuH unu yumpam.

C.2.2 OHKOTMYECKOEe AaBrieHWne; KONnongHoe ocMoOTUYeCcKoe gasneHne: CymmapHoe BrusiHue BenkoB u apy-
WX BbICOKOMOMNEKYNAPHbIX KOMNOHEHTOB HA OCMOTUYECKOE AaBneHne nnasmeol [62].

C.2.3 rematokpuT: OTHOWEHNE 0DBEMA IPUTPOLMUTOB K 0bLLeMY 0OBbEMY KPOBU (MHOMBUAYANBHO AIA KaXa0ro
obpasua).

C.2.4 remonn3: Boigenenmne remornodbumna (Hb) n3 spuTtpounToB B pesdynbraTe paspyleHUs UIn YacTUYHOro
NOBPEXAEeHUA NPU UHTAKTHOW KINeTo4YHON MmembpaHe.

C.2.5 oTpvuaTenbHbIN KOHTPONbHbLIN 0bpa3el: [l0ONMM3TUNEH BbICOKOWU MNIMOTHOCTU UMW APYron martepwvar ¢ noa-
TBEPXKAEHHBLIMU CBONCTBaAMMW.

[Tpumevanune—Cm UCO 10993-12.

C.2.6 apuTpoumTapHana macca: KOMMOHEHT, Nofy4YeHHbIV B pe3ynbTate UeHTPUMyrmpoBaHns LernbHOU KPpOBU C
nocneaylowmum yaaneHnem cyrnepHataHTa, CoOCTOALWEro U3 nnasmboi.

[TpumeyaHwune— CBOUCTBA SPUTPOLMNTOB YENOBEKA AN TPaHCPy3nmn: obbem dpakumm 3puTPOLUUTOB COCTAB-
nsiet 0,65 — 0,80 obbema ueané:Jﬁ KpoBu. Vcnonbayembin obpasel, cogepXuT BCce 3puTPoUnTbl, BOnbLIYIO YacTb NEVKO-
LMTOB (NpumepHo 2,5 — 3,0 x 107 KneTok/mMn) n pasnmnyHoe Yncno TPoMOoUNTOB (B 3aBUCUMOCTU OT METOAA LEeHTPUyIrn-

POBaHUA).

C.2.7 OTMbITbIE 3pUTpoUnTbl: CYyCneH3ns 3puTpoUnTOB, NONyYeHHas N3 LellbHOW KPOBU Mocre yganeHus nnas-
Mbl 1 OTMbIBKU B PU3NONTOTMYECKOM PaCcTBOPE.

[TpumeyaHmne— ITO IPUTPOUMTAPHASA CYCNEH3NNA, N3 KOTOPOW yaaneHa bonbLluasi 4acTb Nna3mbl, NENKOLUUTOB
n TpoMboUnTOB. YNCNo oCcTaToMHOW NNasmMmbl ONPeaenaeTca NPoOTOKONOM OTMbIBKU. cnonb3oBaTb CYCNEH3UKD OTMbITbIX
SPUTPOLUTOB CNEAYET KaK MOXHO DbICTpee Nocne OKOHYaHus npoueaypbl OTMbIBKU. XPaHUTb HE A0NblE, Yem 24 4 npu
Temneparype 1 °C — 6 °C.

C.2.8 uenbHas KPpoBb: KpoOBb, NONy4YeHHas oT 340pPOBOro AoOHOpAa, cogepXxalas ymtpart unv renapuH B KAYeCTBe
aHTUKoarynsHra.

C.3 MNMpuivHbIremonunsa

C.3.1 MexaHun4vyeckue cunbl — gaBneHUe

MembpaHa sputpouunTa nonynpoHnuaema. PasHocTb gaBneHum BO3HUKAET, KOrga takass MembpaHa pasgensiet aBa
pacTBoOpa C pasfnyHbIMU KOHUEHTpaunammn. OCMOTUYECKOE AaBNEHUE CYLLECTBYET, Korga membpaHa HenpoHnuaema ans
NacCUBHOIO NepeHoca pacTBopuTens. ToT nepenag 4aBneHns MOXET Bbl3biBaTh PasbyxaHne 3pnTPpoOLUNTOB U paspylLue-
HUE KIneTo4YHOM MeMmbpaHbl, CONPOBOXAAaeMoe BblaeneHmem ceBobogHoro remornobuna [62].

C.3.2 MexaHun4eckune cnnbl — peonormna

dakTopbl, BO3AENCTBYIOWMNE HA KPOBb {CKOPOCTb MOTOKA, CABUIOBbLIE HaNPSPKEHUNA U Apyrue cunbl), crnocobHble
nedopmmpoBaTb MEMBPAHY IPUTPOLMTOB, MOIYT Bbl3bIBaTbh Pa3pyLleHne nx MembpaHsl.

C.3.3 bnoxnmn4veckune chaktophbl

N3meHeHne CTPYKTYPbI MEMBpPAaHbI HA MONEKYTAPHOM YPOBHE CMOCODHO UBMEHUTBL MNPOYHOCTL U 3N1aCTUYHOCTb MEM-
bpaHn spuTpounToB. Hepoctatok nuTanmns nunum aHeprnm (AT ) MOXeET CONPOBOXAATLCS NOTEPEN ANCKOODBpasHon DOPMbI U
MUKPOBE3NKyNnsaumum (microvesiculation) remornobuHa. XmuMnyeckmne areHTbl, bakrepunanbHble TOKCUHbI, PH 1 HapyLLeHns
MeTabonuama noj BO3AeNCTBMEM TEMMeEPaTypbl CNOCODHBbI NOABEPraTb ONAacHOCTU MeMBpaHbl 3pUTPOLNTOB [63]. DK
drakTopbl CNOCOBCTBYIOT pa3pyLeHNo MEMDPaH SPUTPOLUTOB MPU OCMOTUYECKNX AABNEHUSIX, CYLLECTBEHHO MEHbLLIE OXU-
naemblX. MoxeT ObITb BbINOMHEH CNeunanbHbii TECT, ONPEeAEN A WU NPU KAKOM OCMOTUYECKOM AAaBNEHNN pa3pyLLaeTCs
MemMmbpaHa aputTpounTa (0CMOTUHECKAN XPYNKOCTD ).
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C.4 KnnHnyeckada s3HAYMMMOCTbL remMmonum3a

C.4.1 Tokcunyveckmnmn achbdekr

[ToBbIWEHNE YPOBHA CBOBOAHOIO reMornodbuHa B nnasme MOXET Bbl3blBaTb TOKCUYECKME 3PDEKTBI NN MHULUNPO-
BaTb NPOUECCHI, NPUBOASILLUNE K MOPaXXeHUd NOYEK nnn gpyrnx opraHoBs [62]. OnpegeneHne KOHUEHTpaUnun cBob6o0aHOIo
remornobuHa nnasmol SBNSAETCH yA0OHbIM METOAOM N3MEPEHUSA CTEMEHU MOBPEXAEHUS IPUTPOLUNTOB, a TAKXKE ABNAETCH
KOCBEHHbIM MHOAWKATOPOM TPaBMbl APYIMX POPMEHHbBIX KOMMOHEHTOB KPOBMW.

C.4.2 Tpombos

BHyTpucocyancTei reMonna conpoBoOXaaeTcs BblgeneHmnem poconmnuaosB, cnocobeTByOWKMX Tpomboobpaso-
BaHWo [60]. S3HaUnTENbHOE NageHne Yncna IpnTPOLNTOR B KPOBU B pe3ynbTaTe reMonm3anpuBognT K aHEMUU U CHUXKEHUIO
CNOCOBHOCTU TPAHCNOPTUPOBATL KNCNOPOA, YTO UMEET COOTBETCTBYIOLLEE OTPULATENBHOE BO3AENCTBNE HA MO3I U Apyrue
TKaHW.

C.5 OnpepeneHve KputepueB oTOOpPa ANA remonusa

[[emonuna aensaeTca PyHKUMEN OT BPEMEHU U CBOUCTB MaTtepuana, Takmx Kak NOBepPXHOCTHAasA 3HEPIrns, Mopdponorms
N XUMUS NOBEPXHOCTU. [ eMONN3 3aBUCUT TAKKe OT CABUIOBOIo HANPsXeHWs, B3aUMOOENCTBUA MaTepuan/kneTka, Xapak-
Tepa cnosi aacoponpoBaHHbIX DENKoOB, CTAbUNBHOCTU NOTOKA, 3aXBaTa BO3yXxa U 0CODEHHOCTEN NCTOYHUKA KPOBKU [67],
[68], [69]. [pn cpaBHEHNN FrEMONUTUYECKOIO NOTEHLMANAa MmaTepuanoB u MEAULUHCKUX NPUDOPOB 3TU NapamMeTpbl cnegyer
TWarenbHO KOHTPpONMMpoBaTh. CNeKTp MeTO40B U3YHEHUA reMONN3a YPe3BbIMavnHO LWMPOK: OT NPOCTENLWUNX (/n vitro B cTaTn-
Ke) A0 BbICOKOCIOXHbIX (iN vivo B NOTOKe). 3yueHne reMmonnTtuieckoro noTeHymana HocuT He abCcomntoTHLIN, HO, CKOpPEee,
OTHOCUTENbHbIM XapakTep n onpegensercss Habopom MEeTOA0B U CTAHAAPTOB, MPUHATLIX B KOHKpeTHOW nabopartopum.
MeTogamu in vitro moryT BbITb U3MEepPEHbI HEDONbLUNE YPOBHU reMornobmnHa nnasmbl, KOTOPbIE HENBb3SA ONPeaennTb B yCIo-
BUSIX [N vivo (HanpuMep, BCNeacTBUE CBA3bIBAHUA remornobunHa nnasmsbl € ranTornobmnHomMm n BeICTPOro yganeHusi N3 Kpo-
BW). B kauecTBe MHOMKATOPOB N vivo remonnia MOXeT BbITb NPUMEHEHO U3MEPEHNE YPOBHSA NakTaT AerngporeHassl u
rantornobmHa. HeBO3MOXHO BbIBECTU YHUBEPCAlbHBLIM KPUTEPUN AONYCTUMOIO YPOBHS reMornobumnHa, npuMeHnMoro ans
OLUEHKU NodbIX MEAULMHCKUX n3genun. Bozagenctene nagenms Ha reMmornmna MOXeT Ha Kakoe-TO BpeMs ObITb 3aMaCKUPOBa-
HO TPaBMOW KPOBU MNPU XMPYPrm4eCcKkoMm BMeLllaTenbscTee. [IpumeHenmne annapara, NpoOBOLUMPYIOLLENO reMOnmn3, MOXeT BbITb
eJUHCTBEHHbIM LLUAHCOM CNAaceHus XM3HW naumeHTta. Ha npakTuke npumMeHeHme MHOIMx annapartoB COMPOBOXOAETCH
remonmn3om. CnegoBaTteribHO, ECINY N34 eNne NPOBOLUNPYET reMornnsa, BaXXHO NOATBEPANTL, YTO N3LENNE NMEET KITMHUYEC-
Kue NpenmMmyLLecTBa, a 3Ha4eHe reMmonunaa NnexxmT B KNMHUYECKN OoNMyCcTuMbIX npegenax. Kputepum npuMmeHnmMocTn QOXK-
Hbl ObITb O6OCHOBAHbLI HA OCHOBE OLIEHKU KPUTEPUEB PUCKA U NMONb3bl. Cneayrowme BoONpocs! MOryT BbiTb NpeanoXeHbl
BbipabOTKN TAKNX KPUTEPUEB:

a) Kak gonro 6bygeTt npuMeHATbCA n3genne B KOHTaKTe € NauneHTom?

b) Hackonbko BENUK reMonnsa, MHAyLMpPOBaHHbIN MaTepuanom unn n3genmem?

c) KakoBO OTHOLWIEHWE PUCKOB U MPEUMYLLECTB B ClyYae NPUMEHEHNS APYIrMX N3BECTHbLIX aHaNMoOrMYHbIX METOA0B
neYvyeHuns’?

d) KakoBbl reMONIMTUYECKME CBONCTBA 3TUX U3BECTHLIX aHAlNOrM4YHbIX METOA0B NeveHnn? Kak seget cebst gaHHoe
n3genne no CPaBHEHUIO C APYIMMN METO4aMUN NEeYEeHNA?

e) Hackonbko 3pPEKTUBHO TECTUPYEMOE U3AENNE MO CPABHEHUIO C APYrMMK MeTogamMm nevenns? bonee adhdek-
TUBHOE N3aenne MoXeT Bbi3biBaTb H0onee BbICOKMW reMonua, 0aHako 4ononHuTenbHasa SP@EeKTMBHOCTb MOXET MOBbICUTb
NonNb3y ANs nayneHTa.

C.6 UccnepoBsaHve remonunsa — Oowme nonoXxeHuns
C.6.1 MeToabl
C.6.1.1 Obwme nonoxeHus

s OueHKU NOBPEXO4EHUSA 3PUTPOLNTOB NCMONB3YIOT TECTLI /N Vitro. [Npamble MeToabl ONpegensatoT re Monns, UHAY-
UMPOBAHHLIN PUINYECKUM U XUMUYECKMUM KOHTAKTOM C spuTpounTtamun. Henpsimblie meToabl onpeaensitoT remMornuas,
BbI3BAHHbIN KOHTAKTOM C 3KCTpakTaMmu ua nccnegyemoix matepuanoB. Ctangapt ASTMF 756-00 [10] onuceiBaeT tectnpo-
BaHWE reMONNTUYECKNX CBOUCTB MaTepurarnos (B OCHOBHOM 3a CHET XMMUYECKNX (PAKTOPOB), HO €ro HEAOCTATOYHO AN TEC-
TUPOBaHNA MeauuuHCKnx wusgernmnm B uenom. ASTM F 756-00 (n Tectbl Ha remonua, nNepeyvYncrieHHble B
GB/T 16175-1996 [11]) npyBeaeHb! B KA4ECTBE NPUMEPA U BO3IMOXHOW OTNPaBHOW TOYKU NPU pa3paboTke NPOTOKoNa Tec-
TUPOBAHUA FTEMONNTUYECKUX CBOUCTB KOHKPETHOro annapara. lccnegoBaHne reMonnTnyYe CKMX CBOUNCTB OTAENbHbLIX MaTe-
pynanoB criegyeT AONonHUTbL AMHAMUYECKUMWU TecTamMmu annaparta B cbope ansa onpegeneHnss BKNaga B reMosina ero
KOHCTPYKUMK, CNEeUnPUKN NCMonNb30BaHUA NO HA3HAYEHUIO N TEMONHAMNYECKNX DaKTOPOB.

B npoctenwen popme, B Criydae ucnofb30BaHns 415 KOHTAKTa C TECTUPYEMbIMU MaTepuanamm CUnbHo pasbasnen-
HbIX CYCNEH3UN 3PUTPOLMNTOB, 3HAYEHNE NTEMOSIN3A YACTO NPEACTaBNAT B NPOUEHTAX remornobuHa, BblA4eNMBLLETOCS B
CynepHaTaHT 1 HOPMAarnn3oOBaHHOIO Ha obwee konun4yecTBo remornobmnna B npobe (3a 100 % npmHMMaloT KOHUEHTPaLUNLo
remornobunHa, Belaensowerocsi B Nnpoby npm NofIHOM paspyLLleHUN BCEX NPUCYTCTBYIOWMX B HEW 3pUTpounToB). B cnyuae
TECTUPOBAHUSA MEANLMHCKNX N3O ENNN, AN KOTOPLIX MPUMEHEHNE BbICOKO pa3baBeHHbIX CYCNEH3NN SPUTPOLNTOB HEBO3-
MOXHO, reMaTOKPUT KPOBU U Apyrne hakTopbl AOMXKHbI ObITh YYTEHBI NP HOPMAanM3auun HAeKca remonmnaa [63].

Kaxgasa nabopatopusi, No MEHbLLEN MeEPE, AOIMKHA UMETb BO3MOXHOCTb U3MEPSATb 0D LLLYI0 KOHUEHTPAaUUO FEMOTTI0-
buHa B KPOBU U coaepXaHne ero B nnasme. KoHueHTpauyms ceobogHoro remornobuHa nnasmel (B Hopme o1 0 ao 10 mr/n)
CYLLECTBEHHO HUXE ero obuen KoHUueHTpauum B KpoBu (B Hopme o1 11000 go 18000 mr/n). CnepgoBaTenbHO, ANS NX Onpe-
NeneHus B Nnpouecce TeCTUPOBAHUSA AOMKHbI ObITb 326N CTBOBAaHbI Pa3Hble METOAbI.
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Tpu aHanNUTUYECKNX MeTOAA NOMy4YnUnn Hanbornbllee pacrnpocTpaHeHne Npu onpeaeneHmnmn KoHUeHTpaunm obuwero
remornoduHa kposu Hb [70].

[TpunmeyaHnwne—NccnegoBarenb AOMKEH yUYUTbIBATL, YTO pAg PakToOpOB MOXET BHOCUTb UCKaXEHWNS B PE3YrIb-
TaTbl TECTUPOBAHUSA TEMOJTIMTUYECKON aKTUBHOCTU. XMMMUYECKUE areHTbl HEKOTOPLIX BUAOB, codepXawmnecs B MeauunH-
CKMX Marepuanax u pacteopax, CnocobHbl BO34ENCTBOBATb HA OCMOTUYECKY IO CTOMKOCTb 3PUTPOLNTOB (Hanpmumep, OUKCK-
PylOWME areHTbl, Takme Kak dopmanbgerng wiv rmyTapoBbin anbgerng), npoBOUMPOBaTbE OCaXAEHUE 3PUTPOLMTOB
(HAaNpUMep, NOHbI MeAN UIMN LUMHKA), UBMEHSATL CMEKTPbI NOMMOLWEHUs remornobuHa (Hanpumep, NONUITUNEHITIMKONb UMK

ataHon) [64], [65].

C.6.1.2 OnpepeneHne KoHUeHTpauum obLero remornobunHa KpoBu

C.6.1.2.1 NemornobuMHUMaHNAHBLIN MEeTOA

[TepBbIV U3 KNacCUYEeCKUX METOA0B onpeaeneHns KoHUeHTpaumm obwero remornobmHa KpoBu — remornodbumnHuma-
HUMAHbIN — Bbin onybnukoBan MexayHapogHeim Komutetom no Crangaptmsaummn B [ematonormm (International
Committee for Standardization in Haematology) [7 1].  emornobunHunanHnaHbin aHanua yaobeH TeM, YTO NErko MoOXeT bbITb
aBTOMAaTU3NPOBAH U AN HEro AoCcTynHbl Npsmble ctadHgaptel (HICN). MeToa ocHOBaH HaA OKUCIEHUU reMornobuHa ¢ nocre-
Ay WM 0bpasoBaHneEM LMAHIE MOTMODMHA, UMEIOLLENO MAKCUMYM NornoweHns npu 540 Hm. [1eTeprenT, UCNonb3yeMbln B
KavyeCcTBE NMN3NPYIOLLEro areHTa, NoOMMmMO BbICBOBOXAeHUA remornobmnHa na spuTpoUnTOB CHUXAET MYTHOCTb pacTBoOpa
(MCTOYHUK NOMEX N OWNBOK Npun hoToOMETPUPOBaHMKM HaA 540 HM) 3a cueT npeunnuTaumnm 6enkos. [pn NCNoNbL30BaHUKM A aH-
HOro MeToa cnekTpanbHblE NOMEXU CO CTOPOHbI NMNa3Mbl MUHUMAaNbHbI, YTO NO3BONSET CPpaBHUBATL NOrnoweHune obpas-
LOB Nna3mbl HENOCPEACTBEHHO C KOHTPOJIbHbIM PACTBOPOM.

LLnpokas nonoca nornoweHnsa HICN no3sonaeTt ans py4yHoro u aBToMaTUYeCcKoro onpeaeneHns ncnonb3oBaTb He
TONbKO TOYHbIE CNEKTPOPOTOMETPLI, HO N MPOCTbIE DOTOKONMOPUMETPLI C hbunbTpamun. lNpnmeHeHne aTanoHHbIX 00pasyoB
NO3BONSAET 4OBUTHCA CONOCTABMMOCTU PE3yrnbTaToB, NONYYEHHbLIX MPU NCNOMb30BaHUN AAHHOIO METOAa B Pa3HbIX Nabdo-
paTopusx. OCHOBHOW HEQOCTATOK MEeTO4a CBA3aH C HEODXOAMMOCTbIO MCNONb30BaTb BbICOKOTOKCUYHbIE PACTBOPbI LLMAHW-
OOB, CNOCODHbIE K TOMY Xe BblAENSATb CUHUINBbHYIO KUCITOTY B NpoLecce KUCNoro rmgponusa. OnpeaeneHHble TPYAHOCTU U
pacxogbl CBA3aHbl C yTUNmM3aunemn onacHbIX 0TX040B.

C.6.1.2.2 OkcuremornobmMHOBbIU METOA

BTopon na knaccnyecknx MeToaoB onpeaeneHnsa KOHUeHTpauum obwero reMmornobmnHa KpoBu — OKCUTEeMOrnobnHO-
Bbll — B HACTOSILLLEE BPEMS HE HAXOAUT LLULMPOKOTo NpUMeHeHus. OKenremornobmHoBbIM METO OCHOBAH Ha 0Bpa3oBaHUK
HbO, B npouecce 06paboTKM rMAPOKCUOOM aMMOHUSA 1 NOCNeayLemM CnekTpogPOTOMETPUYECKOM ONpeaeneHnn SToro
npoaykra. NNpuMeHsIoT TakKe permcrTpauunio okeuremornobunHa B pasbaeneHHOM pacTBope KapboHaTta HaTpus. Metoa He
MMeET CTabunNbHbIX KOHTPOIbHbLIX MU CTAHAAPTHBLIX 00Pa3LUoB, YTO, BIMIPOYEM, HE CTONb BaXXHO, MOCKOSbKY AAHHLIW METOA
MOXET ObITb NCMONB30BAH B TEX CNy4anXx, Korga pesynbtaT (KOHUEHTpauuio remornobmnHa B nnasme) npeactaBnsioT B NPO-
LEHTaX OT KOHUEHTpauumn obuwero remornobuHa kpoeu. B Takom cnyvae crangaptHein obpaseun (ob6paseu co 100 %-Hbim
reMOnmn3oM) roTOBAT N3 3abpaHHON KPOBU HENOCPEACTBEHHO Nepe U3aMmepeHuemMm.

C.6.1.2.3 >Kene3Hbin meToa

TpeTnn na Knaccnyecknx MeToaoB onpeaeneHns KOHUEeHTpayuum obwero remornobmnHa KpoBm OCHOBaH Ha onpeae-
NEeHUN KOHUEHTPaLUUM MOHOB Xeneaa, BbiAeNeHHbIX N3 reMornobnHa KpoBu B3aMMOAENCTBUEM CKUCTITOTOW UM O30NEHUEM.
[Tony4ennblie npenapatbl TUTPYOT TICl; nnn obpabaTsiBaoT cneunduyeckumm areHTamm, B3anMoaen CTBYOLWLUMU CXKENe-
30M, C nocneaywmm QOoTOMETPUPOBAHMEM OKpaLLEHHbIX KOMIMIEKCOB. JaHHbIM MeTOo , CITUMLLKOM CITOXEH AN PYTUHHbIX
N3MEPEHUN U NOTOMY UCTIONb3YETCH PEKO.

C.6.1.3 MamepeHune cBobogHOro remornodbmHa nnasmoi

C.6.1.3.1 TlpsiMmble onTU4YeCKUe N ONONHUTENBbHbIE XUMUYECKNE METOAbI

bnarogapsa MHOMOYMCNEHHbIM PasnUYHbIM PakTopam (Tpaanumnsm, rnpocToTe NPUMEHEHUSA, YTUNN3aUnn XNOKNxX
OTX040B, AOCTYNHOCTU CTAHAAPTOB U T.A.) ANs onpeaeneHnst KoHUeHTpaunm ceob6oaHOro remornobuHa nnas3mel Kak MHA M-
KaTopa remonmnsa, B HacTosiLLee BPEMSA NPUMEHSOT okono 20 meToaoB, HO HU OAWH N3 HUX HE pacnpoCTPaHeH WMpPoKo. Bee
METOAbl MOryT ObITh pa3aeneHsl Ha ABe BonbLne rpynnbi:

1 Vcnonb3yrowme perncTpaumnto NnornoweHns HenocpeacTBeHHO okeuremornodbuna (npu 415, 541 n 577 Hm) n ero
NPON3BOAHbLIX;

2 Vcnonb3ywowme pernctTpaunto nornoweHns npon3BogHbIX remornobnHa, nony4eHHbIX NyTeM XUMUYECKUX Mpe-
BpaleHnn (remornobuH pearnpyet ¢ 6eH3NANH-NOA00HBIMU XPOMOreHamMm 1 NEPEKNCHLIC BOAOPOAA, NN U3 Hero hopmu-
PYIOT UMaHremornobun) [72].

AHannabl BCEX BUAOB MOTYT ObITb BbINOMNMHEHbLI KAK B PYYHOM PEXUME, TAK U aBTOMATUYECKN.

[TonynspHbin MeToa N3MEPEHUS KOHLEHTPaUUN remornobuHa oCHOBaH Ha ero Kkaranuavpyrowem addekre npu
OKMCITEeHUN NPOU3BOAHbIX DEH3NANHA, HanNnpuMmep, OKUCNEeHnN TeTpamMmeTundoeHangnHa nepekncoo Bogopoaa. CKopocTb
obpa3zoBaHuUs OKpalweHHOro npoaykra (onpegensertcs potomerpudeckn npm 600 HM) NPAMO NPONOPLUUOHANBbHA KOHLEH-
Tpauum remornobuHa. K npenmyLectesam 3Toro MeToaa MOXXHO OTHECTU NPOCTOTY aBTOMaTU3aLNKN C NPUBIIEYEHNEM KOM-
MEepYeCKMU OOCTYNHOW annapartypbl, OTCYTCTBUE BbICOKOTOKCUYHBIX U 3KOJOTMYECKN OMNACHbIX peareHToOB U OTX040B
(CMHUNBHAA KNCNOTAa U €€ NPON3BOAHbLIE), AOCTYNHOCTb CTAHAAPTHbLIX 06pa3yoB remornobuHa, OTKanMdbPOBaHHbLIX NPOTUB
cTaHaapTHbIX o6pasuoe HICN. HmXHMK npegen YyBCTBUTENBHOCTU MeToaa (5 Mr/n) cpaBHUM C TAKOBbLIM AN reMOrnobuH-
unaHngHoro metoga [/ 0]. OCHOBHbIM HEQOCTATKOM 3TOro MeTo4a ABNSAETCH UCMONb30BaHNE NMOTEHUMANBHO ONACHbLIX AT
300p0OBbSI NPON3BOAHLIX BEH3NAMHA, a TAKXKE BbICOKUE pacxodbl HA YTUNTN3aUUI0 peareHToB U NPoAYKTOB. bonee Toro, ana-
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Na30H PEMMCTPUPYEMbBIX KOHLEHTPAUNMN HEAOCTATOUHO WNPOK (0T 5 a0 50 mr/n) [73], B nccnegyemom obpasue MOXeT Mpu-
CYTCTBOBAaTb Psia areHToB, CrnocobHbIX nHrmbunposatb (40 40 %) [74] peakunio OKUCNEHUA Noa AEUCTBUEM MEPEKNCH:
aHTUKOAryNsHTbI, KOMNNekcoobpasywwme ¢ kKanbumem (untpartbl, okcanatbl, IATA) [73], anbbymuH [75] nnn apyrue
HecneunPunieckne KOMNMOHEHTbI Nna3smsbl [ 74].

Takum 0bpasom, NnpsiMmble onTU4ecKkmne MeTobl, Takue kak metoabl Harboe [76], Cripps [77]vnun Taulier [78] ¢c cpaBHu-
MOW YYBCTBUTENBbHOCTBLIO N BOCNPON3BOANMOCTBIO, MOTYT ObITb 3aMeHeHbl. OgHaKO, KakK yXe BbINo OTMEYEHO BblLLE, XUMU-
YeCKMe npeBpaLleHnsi remornobmnHa n BblaBaHHbIE UMW U3MEHEHUST €r0 CMEKTPa MOryT UCKa)XaTb pe3ynbTaTthl B Npobax Ha
onpeagenenne remornobuHa. bonee Toro, HeO6Xo0AMMO BBOAUTL MONPAaBKU, KOMNEHCUPYoWmMe OHOBYIO COCTABNSAIOLLYIO
nnasmbl KPOBU, CMOCOBHYIO BNUATL HA BMA CNeKTpa nornouwenunst remornobuHa [72]. NccnegoBatenn AonXHbl XOpOLO
NOHMMAaTb CYWECTBOBAHWE OrpaHNYeHUn MeTOA0B OnpeaeneHus remornobmnHa n ocBegoMNATLCH 00 UX HANUYMKU Npw
NCMONb30BaAHUM KOHKPETHOU MeToaukm [64], [65], [72], [75]. 3To BKNtovaeT B cebs nnccnegoBaHne cynepHaTaHTa Ha npe-
MET NPUCYTCTBUS ocaakoB un ero cnektpa (¢ 400 go 700 HM) CO CNEKTPOM YUCTOro remornobuHa.

C.6.1.3.2 ViIMmmyHOHE enomeTpniecknn metoa

MMMyHOHED ENOMETPUYECKUA METO] OCHOBAH Ha perncTpaunm remornobmuHa nnasmbl METOAOM HEPENOMETPUN C
NCMONb30BAHNEM KOMMEPYECKN AOCTYMHbIX aHTUTEN. ITOT METOA NPUroAeH Ansi NPoBeAEHUS PYTUHHLIX pabdoT. OH XOpo-
LLIO KOPPENUpyeT u cCoONnocTaBuM C 4aHHbIMU, NONYYEHHbIMUY B Criyvae npumMeHeHuns onTu4yecknx metonos [79].

C.6.2 KoHcepBaLuunAa KpOBN U ee KOMIMOHEHTOB

B atom pasgene OCBELWEHbl nydwmne crnocobbl COXPaHEHUST KPOBU U €€ KOMMOHEHTOB, PEKOMEHAOBAHHLIE
AmepunkaHckon Accounaunm barHkoB Kpoewu [80]n Coseta EBpons! [81]. B uenom, matepuansl nuusgenus crnegyet TeCTUpo-
BaTb C NUCMONb30BAHUEM KPOBU, C XUMNYECKMMU KOHANLUNAMU, UMUTUPYIOLLMMM T€, B KOTOPbLIX n3genune ByaeT skcnnyartu-
POBaTbCH B KINUHUKE (BbIDOP COOTBETCTBYIOWLENO AHTUKOArynsHTa; MUHMMAaNbHOE WCMONb30BaHNE KOHCEPBAHTOB;
3HaveHus pH, cootBeTcTBYIOWME hmnanonornyecknm [63]).

PacTBOPbI aHTUKOAryNnsaHTOB Obinn paspabotanbl Anst Toro, YtTobbl NpeaoTBpaLllaTh CBEPTLIBAHNE KPOBU NPU €€
3abope, YTO MNO3BOMNAT COXPAHATb SPUTPOLUTBLI B TEHMEHUE ONpeaeneHHOro BpemMeHu. Bee sTu pacTBOpbI coaepXart umtpar
HaTPWUA, MIMMOHHYIO KNCIOTY U MMIOKO3y. HEKOTOpbIE pacTBOPbLI AONMONMHUTENBHO coaepXaTt aaeHuH, ryaHO3uH, MaHHUTOI,
caxapoay, copbuton n/mnn pocdartsl [82], [83], [84], [85], [86], [87]. XOoTH renapuH He NCNONb3YIOT Al151 COXPaHEHUS KPOBMW,
ero 4acTto NPUMEHSIOT B KAYECTBE aHTUKOArynsHTa B KINMHUKE AN NauneHTOB, NOABEPraeMbiX BO3AENCTBUIO MEANLIMHCKUX
annapaTtoB U U3Jernumn.

CBepTbiBaHUE KPOBU NPeaoTBpaLLaeTCH 3a CHET CBA3bIBAHUSA LMTPATOM MOHOB KanbUus. Bo Bpems XpaHeHUs SpuUT-
POUUNTBLI METABONMINPYIOT rMoKo3y. [1se monekynbl ageHo3nuTpudocdarta (ATP) reHepupytoTes dochopunmpoBaHmneEm
apeHo3nHgndocdarta (ADP) Ha Kaxayo MOMEKYNy rMoKo3bl, MeTabonManpoBaHHY0 B aHa3pobHOM LUUKIE rMuUKonnaa
ImbaeHa-Menepxoda. Monekynel AT® noagaepXmBatT 3HEPreTUYECKME NOTPEDHOCTU IPUTPOLNTOB NO NOAAEPXKKE YIPY-
roctm membpaH n onpegeneHHblX PyHKUMN membpaHHoro Tpancnoprta. [lpespawenne ATO B AID conpoBoxgaeTtcs
BblAENEHNEM SHEPIMKN, HEOBXOANMON ANSA NOAAEPXKKN 3TUX PYyHKUMK. [Nns npoaneHns BPEMEHN XPaHEHUS PACTBOP aHTU-
KoarynsiHta AofmkeH ObiTb NOAKUCNEH, YTO obecneumBaeT AOCTATOYMHO BbICOKYHD KOHUEHTPAUUKO MOHOB BOAOPOAA B
Ha4anbHble MOMEHTbI XpaHeHus npu temnepartype 4 °C. [1oBbIlWLEHNE KNCINOTHOCTU BO BPEMSA XPaAHEHUS CHUXKAET NUHTEH-
CUBHOCTb Mukonunaa. AgeHo3nHoBble HykneoTuasl (AT, AP, AMD) ncrowatotca BO BpeMsl XpaHEHUS, MO3TOMY BBee-
HMe ageHO3MHa B PacTBOP aHTUKOoAarynsaHTa no3sBonsdeTt cuHreanpoaTtb 3ameHy AMO, AIIO n ATO,

B npouecce NnpuroToBneHns 3puTPOLMNTAPHOIo KOHUEHTpAaTa 3Ha4YnTENbHbIE YaCTU MMIOKO3bl M aAeHNHA yaansoTCs
BMECTE C nNnasmon. JJocratouHas X XM3HECNOCODHOCTb IPUTPOLMUTOB MNOCe yaaneHnsi NNnasmbl MOXeET ObITb JOCTUTHYTA B
criyyae, eCnm KNneTku N3rnuiiHe He KOHUEHTPUPOBaHHbL. HopmanbHbin unTpaT ocdat aekctposnbin (LUP)-aaeHnH KOR-
LEHTPAT IPUTPOLUTOB AOIIKEH UMETL 06BbEM dpakumm spuTpoumnToB He Bbiwe 0,8. daxe ecnu yganntb 90 % nnasmbl, Xns-
HECTOMKOCTb 3PUTPOLUMTOB MOXET BbITh NoagaepxaHa BBeaeHneM Aob6aBoK Unn CycneH3anoHHbIX cpea. Xnopua HaTpus,
aJeHWH U IMoKo3a HEODXoANMbI ON15 XXU3HECTOUKOCTU, B TO BPEMS KaK aA€HMH U IMIOKO3a MOryT BbITb NPUMEHEHBI AN
nanbHenwen ctabunmnaaymm KNnetovHblXx MembpaH n npegoTepalleHns remonmaa [80].

[TpyrogHoOCTb KOHTENHEPOB ANA XPaAHEHUS NMPOAYKTOB KPOBM OLUEHUBAIOT PasnnYHbIMM METOA4aMU, N3MEPSA IO LLUMMN
Ka4yecTBO NpoaykroB Kpoew [70], [83]. KOHTenHep ¢ npoaykrtamm KPpOBW, coaepXxawmmMmm nogxoasiumm aHTUKoarynsaHT, Xpa-
HAT Npu Temnepartype oT11°C go6 °C B cTtatuke. Hepes onpegeneHHblie NPOMEXYTKN BPEMEHN ONpeaensatoT KOHUEHTpauuio
cBObOAHOIrO remornobuHa nnasmbl, YTOObI ONPEAENUTb XU3HECMNOCODHOCTE M KA4YeCTBO COXPAHAEMOro npoaykra.
KauyecTBO COXPaHAEMOro NpoAyKTa MOXET ObIThb MNOBLILLEHO aKKypaTHbLIM NeEpeEMeLllnBaHnEM OAWH pa3 B Heaento. OueHky
XPaHEeHNS B KOHTENHEPE KOCBEHHO ONpeaensoT o BbliAENEHUIO N3 KOHTENHEPA ABYOKUCH yrIepoaa, reHepupyemMmon 3puT-
pounTaMm B NpPoLEeCCe XN3HeAEATENbHOCTU B OTCYTCTBUUN (PAKTOPOB NEPEMELLNBAHUA.

C.6.3 3awmTa nepcoHananpu paboTe ¢ KPOBbLIO

Ina 3awmntel nepcoHana, nonyvarnuwero, TPAHCNOPTUPYIOLWEro n padboTatowero ¢ NoTeHUManbHO MHOUUMPOBaAHHON
KPOBbIO YENOBEKA, HEODX0AMMO HaANMM4YNE NUCbMEHHbIX MHCTPYKUMN. [ToTeHUMaNbHO MHPULUMPOBAHHbLIE MaTePUaTbl BKITHO-
YaloT B CEDA KPOBb M APYIrve NPOAYKTbI U XXKUAKOCTN OpraHn3ama, 00opyaoBaHue, KOHTakTupyouwee (Wnv noTeHUManbHO Cro-
CODHOE KOHTaKTUPOBATb) C KPOBbLI U APYIMMM XUAKOCTSMM OpraHnama, a TakkKe martepuanbl, UCMONb3yemMble Mpu
KyNIbTUBNPOBAHNN OPraHn3MOB, BbI3bIBAKOLWUX NEPEHOCUMbBIE C KPOBbIO MHdeKUnK [88].

C.6.4 3abop kpoBu (hnedboTomuna)

[Tockonbky Npu 3abope KPOBU HEBO3MOXHO rapaHTnpoBaTb 100 %-Hylo CTEPUNBHOCTb MOBEPXHOCTU KOXM, AOMXKHA
CYLLLECTBOBAaTb CTPOrasi, CTaHAapTU30BaHHas npoueaypa noaroToBkm paboyen obnactm ana onedotomumn. lNpexage vem
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HavaTb MyHKUWIO BEHbLI, OCODEHHO BaXXHO ybeanTbCs, YTO PacTBOP aHTUCENTUKA, HAHECEHHbIN Ha MOBEPXHOCTb KOXMW,
NOJTHOCTbHO BbICOX M HUKAKUX MOCTOPOHHUX KOHTAKTOB C KOXEW He BbIN0 A0NYLWEHO A0 MOMEHTA YCTAHOBKU UMbl AN 3a00-
pa [80].

[ns npegoTBpalleHns OCEMEHEHNS KPOBU MUKPOOPraHn3Mamm rnydlle BCEro nogxoanT 3adop B KOHTEWHEP 3aKPbl-
TOro TMNa, He cogepawmm sosayxa. OTBepcTre OT UITbl, OCTaIOWLEECH NOCIE NPOKONa N30NNPYIOLLEN PE3UHOBOW NPOOKK
donakoHa gns 0bpasuoB, A4OKHO BbITh TWATENBHO 3aKPbITO, MHAYE YaCTUYHbIM BaKyyM, CO34aI0WMNNCSH B Pe3ynbTaTe OCTbI-
BaHUs1 0bpa3sua KpoBU, MOXET MPUBECTU K BTANMBAHUIO 3arpsi3HEHHOIO BO34yXa B KOHTenHep [80].

C.6.5 BbiOop NCTOYHUKA I3PUTPOLMNTOB

B ngeansHOM cny4vae TecTMpoBaHue remonunsa crnegyeT nNpoBoAnTb C UCNONb30BAHUEM 3PUTPOLUTOB YENOBEKA.
OaHako B psae cny4vaes Takon BbIDOP MOXET BbITb 3aTPYAHEH UMK AaXe HEBO3MOXEH. B HEKOTOPLIX CTPaHaX NCTOYHUKN
KPOBUW YE€N0OBEKA OrpaHnyYeHbl, U 3anacbl KOHCEPBUPOBAHHOW KPOBU MOTYT DbITb MCMONb30BaHbI UCKIMTIOYUTENBHO AN TPaHC-
dy3um yenoBeky. Kputepum 340poBbsi AOHOPOB (YENOBEKA UM XNBOTHbIX) TAKXE A0MKHbI ObITb BONPOCOM, NOANEXALLNM
obcyxaeHuto. J1iobasi KpoBb, HE3ABUCUMO OT UCTOYHUKA €€ MONYyYEeHUs1, UMEET OrPaHNYEHHOE BPEMS XPAHEHUS, NOSTOMY
CBOEBPEMEHHOE NOJNTy4YEeHNE UMEHHO KPOBU YEITOBEKA MOXET AOCTaBINATL ONnpeAeneHHble TPYaHOCTU. B cnyyae ncnonb3o-
BaHUS SPUTPOLUNTOB XKUBOTHOTO, 0c0b0e BHMMaHue crieayet yaenutb nony4eHuto 100 % KOHTPONbHOro pacteopa (MONHOC-
Th0 NMN3NPOBAHHbIE KITETKW ), MOCKOIbKY CTAbONUINTBHOCTb MEMBpPAaHbI IPUTPOLMTOB BAPbUPYET MEXAY Pa3NIUYHBIMU BUAAMU
XUBOTHbIX. OTpuuarTenbHbI KOHTPOJbHBIM 0Opa3el, A0MKEH Bbl3biBaTb MUHUMATbHbIAN FEMOMNMnU3, YHTOObI HE MACKUPOBaTb
reMONINTUYECKYIO aKTUBHOCTb UCCNEAYEMOro Mmartepuana. pUTPoUnNTbl KPONMKa NUMEKDT reMONTMTUYECKME CBOUCTBA, CXO-
XUE C IpUTPOLUMTAMU HYENOBEKA; 3PUTPOLUTLI 006€3bsHbl — Bonee, a rBUHENCKOW CBUHBU — MEHEE YyBCTBUTESbHbI, NO
CPaBHEHWIO C 3pUTpoOLUTaAMKM YenoBeKa [89].

C.6.6 OnpeneneHve remonnia — BO3OEeNCTBMNE HA KPOBbL U €€ KOMINOHEHTLI In vitro, ex vivo n in vivo

[[emMonn3a moxeT BbITb 3apPerMcTpPUpPoOBaH Nocne BO3AeNCTBUS HA NCCNeayemMblin matepman KPoBU NI €€ KOMIMOHEH-
Tbl B YCNOBUAX [N Vilro, ex vivo v in vivo. Ex vivo n in vivo yCrioBUS UCMONb3YIOT NPU U3YyYEHUN N3QeNnn, coaepxawmx
HECKOINbKO pa3nunyHbIX MaTepunanos.

[lonyckaertcs ex vivo v in vivo OUEeHKa Ha XXUBOTHbLIX MOAENSAX UIU B MPOLUECcCe KNMMHUYECKNX NCNbiTaHUW. B nepBom
cliyvyae TecTupyemoe n3genme CpaBHUBALOT C KOHTPOIbHbIM 0Dpa3uom, obnagatowmm ONyCTUMbIM YPOBHEM FrEMOITUTU-
YECKOW aKTUBHOCTW. BO BTOPOM Criyvae nccnegyemMmbln 0OObeKT OLEHUBAIOT MO KITMHUYECKU 3HA4YUMbIM MOCNEACTBUAM Fre MO-
nnaa.

Llenb ex vivovunwu in vivo TECTOB — 0XapaKTepn3oBaTb reMONMUTUYECKUN MOoTeHUMan meanunHckoro udgenus. [lpea-
BaApUTENbHbIE NCCNeaOBaHNSA MOTYT MPOBOAUTLCA U in Vitro C NPUMEHEHNEM KaK CBEXEWN, TaK U NPOCPOYEHHON KPOBU YETO-
BEKA, a TaKXe KPOBU MUBOTHbLIX. [na mMeaunumHCcKux wnagenun, npeaHasHadeHHbiX Ans UCNOoNb30BaHUA €X VIVO,
OBLLENPUHATBIM METOAOM ABNAETCH OpraHn3aumns peumnpKynsaumm KpoBu Yepes nsgenne B yCnoBuUsiX, UMUTUPYIOLLNX COOT-
BETCTBYIOLLEE KITMHNYECKOE NpUMeHeHne. B ganbHenwem HEKOTOPbIE U3Aenusa 4ONONHUTENBHO N3y4atoT MOA4ENTNPOBaHN-
eM ex VivO Ha XMBOTHOW MOAENN, a AnsA OrpaHNYeHHOro Kpyra m3genmm — KOHTPOJIbHBIMWU U3YYEHUSAMU Ha NoasX.
PasMepbl MEOULMHCKOIO N3aenns n ero HazHavyeHne BNUS0T Ha NNaHUPoOBaHUE 3TUX UCCNea0BaHUN.

C.6.7 lNMpamon nnn HenpPAMOWN KOHTAKT

[lpegnaraemsbie ycnoBus akctpakumm onmncarsl B ICO 10993-12. HekoTopblie meToabl NpegaycMaTpmBaoT NPSAMOn
KOHTaKT N34enuns ¢ aputpounTamm, B TO BPEMSA KakK B 4PYrMX ONMUCaHO NMPUroTOBIEHNE 3KCTPAKTOB, KOTOPLIE 3aTEM NPUBO-
OST B KOHTAKT ¢ apuTpountamu. Beibop metoga aoxeH 6asmpoBaTbCsi HA HA3HAYEHUN N3OENNS N YCNOBUSIX €ro NPUMEHE-
HUA. [ paHnYHbIE YCNOBUSA criegyeTt NPUHNMaTh BO BHUMaHWeE, €CIN UCNONb3YIOTCH NOBLIWEHHbIE TEMMNEPAaTYPbl, YCIOBUS
NOAroTOBKU 3KCTPAKTOB n3anoxeHol B MCO 10993-12.
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[MpunoxeHune D
(cnpaBo4HOe€)

CBefleHNA 0 COOTBETCTBMU HaLUOHaNbHLIX cTaHaapToB Poccumnckon ®depepauuu
CCbIMOYHbLIM MeXAYyHapoaHbIM CTaHOapTam

Tadbnwnuya D.1

OBo3HaAYeHMe CChITOYHOrIoO
MEXOYHAPOAHOro craHgapra

Obo3HaYeHUe 1 HAaUMEeHOBAaHUe COOTBETCTBYIKOLWEro HaunoOHaJIbHOIo CtTaHAapTa

MCO 10993-1:1997

[OCT

P NCO 10993-1—2009 Wapenua meanumHckue. OueHka bBMonorn4yeckoro aeu-

CTBUA MmeanumHcknx nagenumn. Yacte 1. OueHka n nccneaoBaHus

NCO 10993-2:1992

[OCT

P INCO 10993-2—2009 Wapenusa megnunHckme. OueHka BUMonorm4eckoro aeu-
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