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Mpegucnoene

Llend, OCHOBHBIE MPAHUMNE W NOPROCK NpoeedeHda  paboT N MENrocydapcTEEHHOW
cTaHjaprhaaumy yeTadoaneks MOCT 1.0—92 «MexrocyGapcTEeHHaA CUCTEMA CTAaHgapTHIanMK. OCHOBHEE
nonoxelds: W FTOCT  1.2—2009 «MewrocygapcTEeHHan  CWCTeMa  CTAHgapTHIaund.  CTasdapThl
MERTOCYOAPCTEEHHEE, NDABKNE W PEKOMEHAALWMKA NO MEKMOCYOApCTEEHHOR cTaHdapTraagmK. MNMpasdna
pazpaboTd, NPRHATHA, NPUMEHEHWA, SOHOBNEHHA H OTMEHLID

CrogeHMA O cTangapTe
1 NOOMCTORNEH deqepanedbiy rOCYQapCTEEHHLIM YHATADHEIM NpednpuaTHes «Boepoccrickmia
HAyUHO-HCCNEO0BATENLCHMA  MHCTUTYT  CTAHZAPTHIAUMA W CEpTUEWEAUMKH B MAWWHOCTPOEHWD

(BHUMHMALL)

2 BHECEH DPegepancHbibd arcHICTEOM MO TEXHMYECKOMY DErynEpoBEaHAl d  MEeTPONorHM
{PoccTangapT)

3 MPHUHAT MemrocynapcTEeHHbIM CORETOM NO CTAHOAPTUIALWKA, METPONOMMA W CepTUdMKaLMK
(mpoTowon Me 40-2011 o1 29 wosbpa 2011 1)

Ja NpUHATIE CTAMOARTA NPOrONOCOBANK,

KDaTHOR HAMMEHOBAHME CTOAMR 10 Koo cTpaMs no CoRpaleHHoe HaMMEHoBaHWE
p R ME {ACO 3188) HALMOHANBHOMD Opraqa
MK (MCO 31667 004—97
004—97 Mo CTAHOAPTHISLNAN
Benapyce BY MzccTauwgapt Pecnytnivkd Benapyck
Kazaxcrau KZ MzcocTauwgapT Pecnyinkky KazascTaM
Kietpiei3cTan KG KblprelacTaHaapT
Pocoukceas denepauua HLU FPoccTasgapT
Tampractan TJ TagsukcTangapT
YIDEKHCTAH Uz YacTaHnapT

4 MpueaaomM DeOepaneHons aredToTEa No TEXHWYECKOMY PEryNApOBaHM WM METRONOMMH OT
13 pexatpa 2011 roga Ne 1317-CT7 MesrocydapoTacHueil ctadgapt MOCT 150 109483-4-2011 peeged B
OSACTEME B KA4ECTEE HAUMOHANBHOrD cTandapta Poccidckol Senepayuu ¢ 01 Aaueapa 2013 roga.

5 HacToAwWA CcTaugapT HOEHTHYeH MEeNAyHapogHoMy cTawmgapry 150 10983-4:2002  Biokogical

evaluation of medical devices — Part 4: Selection of tests for interactions with bloocd (Oueska
GHONOrMYEcKore JeRcTEMA MEQUUMHCENX nagenni. YacTe 4. Mcocnedoranna nagenni, B3anMogelcrByiowM:
C KpOBBI).

CoegeqdA 0 COOTEBETCTEWK MEMTOCYIAPRCTEEHHLIY CTAHZAPTOR COBMOYHLIE  MEROYHADOOMEIM
CTAHOAPTAM NPWBEESEHE B DON0MHMTENEHOM NEanakeHdn JA,
CTeneHs COOTRETCTEMR — MaeHTHdHas (0T,

CTasaapT NoAroTORNEH Ha oCHOBE NpuMedaHra TOCT P MCO 1080342009
& BEEIEH BMNEPBEIE

Minhopralus o egadenuy & dedcmeve (Mpekpaldesuy delomaud) sacmosjess cmaddapma
MYEMUKYSTICA & WKAZamens «HauuoNans e cmakdanmmsis.

HMrghopmayus of  paMeneMUSyX & Hacmoswesmy cmawdapmy nybnuxkpyemcs &  yxkadamene
wHaUUaHANERLIE CMaRdapmes. @ MeKom uaMerRerul — 8 UNBoDMaUUoHNBIX Prazameaenax «HayuoransHbe
cmakdapmeds. B criyWas NepecMompa Wil mMeNbl HacmoRweso cmakdapma coomesmemeayioan
uvghopmayus Sydem onyinuxogana 8 uHghopMaLLICHHOM Yiazaimene sHauwonanskse cimasdanmes s

© CrangapTrHdopn, 2013

B Pococwickolh Qdefjepauyu HacToAWMA CTAHOART HE MOWET OuniTe NOAHOCTEID WAM  493CTHYHO
BOCNPOMIAREEH, THREKMPORAH W pacnpocTpaHed B KasvecTee OEHUMANLHOND WigadvA Ge3 paspelweHua
TeepansHoro areHTCTEa NO TEXHHHECKOMY DEMYINDORANKIO W METDONOrHA
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EsepgeHue

Cobniogesuwe nonoxeHud ctasgaptoe cepui IS0 10993 «Ouenka Buonoruyecyoro
OedCTBMA  MEeOWUWHCKMX W30enWid» nNo3asonuT obecneunTs CUCTEMHBIA Nogxod K
MCCNeqoeaHni DUONOrMYeckoro JecTEMA MEOWUUMHCKMY MAgenA.

Llenst aTkx cTaHgapToe He AsnseTca ODeaycnoBHOe 3aKpenneHve eanHoobpazHbIX
METOO0B WCCNEefOBAHWA M UCNBITAHWKA 33 TPYNNaMK CAHOPOOHLIX MEOWULMHCKMX M3gEeNWA B
COOTEBETCTEMM C NPUHATOW Knaccudukauneid Wx nNo Budy W OANWTENBHOCTW KOHTAKTA C
opraHiaMmom  dJenoceeka. [loaToMmy nnaHdpoBaHWe W NpoBedeHMe WCCNedoBadHWi W
WCNBITAHWA  O0MKHE  OCYWECTBNATE  CReUWanycTel, WMEeOWWe COCTBETCTBYHOLWYH
NoArcTOBKY W ONBIT B OBnactv  CaHWTApHO-XMMUMECKOW, TOKCWKONOTWYeCcKoW W
DUONONMMECKOR OUEHOK MEeOWLUWHCKMX W3ZSNHA.

Cranpapte cepuw SO 10993 sAenaAwTcA PYKOBOOAWMMK OOKYMEHTaMW ANS
NPOrHO3MPOBAHWA W MCCNedoBaHusa DMONOrM4ecKoro QeUCTBMA MEWUMHCKNY M30enuiA Ha
cTaguk eBeifopa MaTepuance, NpegHazHaqYeHHbiX ONA WX W3rOTOBNEHWA, a Takwe OnA
MCCNedoBaHWA MOTOBLIX M30enui.

B cepuwo ISO 10993 exonaT cnegylwue 4act nog obwmm Haseaduem «Ouexka
BUONOrMMECKoro e ACTBMA MedUUMHCKMYX Hagenuiis:

YacTe 1 — OueHKa W HCoNeqoBaHuRA,

YacTe 2 — TpeboBaHua K 0DPALEHMID © HUBOTHBIMMK,

Yacte 3 — McocrnenoBaHWs reHOTOKCWMMHOCTH, HKadHUEpPOreHHOCTHW M TOKCMYEeCKoro
O2ACTBUA HA PENPOSYKTUBHYIO MYHKLUMID;

Yacte 4 — MccnefoBadve Manendi, B3auModecTBYHILLWX C KPOBLHD,

Yacte 5 — MicocnenoBadie Ha UWTOTOKCHYHOCTE, MeToabl in witro,

Yacte 6§ — Mcocnenoeadie MeCcTHOM O2RCTBWA NOCNE WMNNEHTaUMK;

Yacte 7 — OcTaTovHOe codep#aHve 3TUNeHoKCHaa nocne cTepuni3aumi,

Yacte 9 — OCHOBHBIE NPUHUMNE  WMOSHTHMOMUKALWMW W KONWMECTBEHHOID
onpefeneHua NoTeHUWaneHeX NPoOYKTOB Aerpagauvu,

Yacrs 10 — Miccnegoesaduve pasapasalolero U ceHCHBUNUanpyoWwero AelcTerA,

Yacre 11 — Micocnegoeadye oBWEeTOKCHYEeCKOre JeACTBMA,

YacTte 12 — MpuroToeneHue Npob U cTaHgapTHele obpasuk,

Yacte 13 — HoeHTduKaUWs W KONWYECTBEHHOS OnNpefeneHye NpoaykTos

Oerpagauyy NonMMepHsIx MeguUUHCKMX H3aenui;

IV
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Yacte 14 — HoedHTadukauus W KONWYECTBEHHOS OnpefenedHde NpoaykTos
aerpagauyy W3nenui U3 KepamueEun,

Yacte 15 — MHoedtudwukaunws W KONWYECTBEHHOE OnpedeneHde NpoaykToB
OerpagauWy M3nenvid U3 MeTannoe U CNNagos;

Yacte 16 - MogenupoBaHWwe W WCCNedOBaHWE TOKCWKOKWHETWEM NpOoayKToR
aerpanauWi M BelMeIBAHKE;

Yacte 17 — ¥CoTaHOBNEHWE NOPOrQBbLIX 3AHAYEHWMA ANA BoIMbBIBAEMEIX BELWECTE,

YacTte 18 — MiccnegoBaHyie XMMUYeCKMY CBOMCTE MATEpHANOB;

Yacte 19 - MWccneposakve  QUIMKO-XHMWAMECKWX,  MOpPDONOrMYeckil ©u

TonarpaUYeckMs CBOMCTE MaTe pHance;

Yacts 20 — MpuHUKMNG 1 MeTodLl MCCNe0oBaHWA MMMYHOTOKCHYECKOND OeWCTBUA
MeqUUMHCKKMY W3gdenuii.

V
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MEXKIoOCYOAPCTBEHHBW CTAHOAPT

M3OENMA MEOWUMHCKKE
OUEHKA BMONOMMYECKOIo JEMCTBUA MEAMUWMHCKMX M3OENMA

YacTte 4

MccnegoBaHuAa Magenui, B3aWMOOENCTBYIOWMWX C KPOBbLIO

Medical devices. Biological evaluation of medical devices.

Part 4. Selection of tests for interactions with blood

OaTta eeegeHna — 2013-01-01

1 OBnacTe npUMeHeHUA

HacToswwmi ctaHfapT pacnpocTpaHAETCA Ha MeTodbl OUeHKM B3anmMoOencTBus
MENUUMHCEMY M3Jenuii (Janee — H3aenui) ¢ KpoBLH.

HacToAwWi cTaHOapT ycTaHaenWeaer:

aj Knaccuduraymo MEOUUHWHCKNX ] CTOMATONOMMYECKHX M3Oendn,
NnpefHaIHaqYeHHblx AnA UCNonNL30BAHWA B KOHTAKTE C KPOBbLKD, OCHOBAHHYK HAa obnactu
NPUMEHEHMA W ANWTENBEHOCTH KOHTAKTa B cooTeeTcTRMKM ¢ IS0 10993-1.

b} PyHOAAMEHTANEHLIE NPUHUMNE!, NeXawne B OCHOBE OUEHEW B3aWMOOSUCTBMA
M3NenuH C KPOBLHD;

C) NOACHEHWA K CMCTEMHOMY BuIDOpY METOO0B MCCNEe0BaHWUA, 3 TAKHE NPUHLKMNLL 1
Hay4HYH OCHOBY 3TUX MeTOO0B.

OeTtaneHule TpeboBaHWA He MOoryT BbiTe OnpegeneHsl M3-3a OrpaHnYeHHOCTH
IHAHWA KM TOYHOCTH METOL40B WCCNeqoBaHWA. HacToAWMA CTaHOapT ONUCkLIBaeT
BUoNorM4eckyo oueHky 8 oBLKX YepTax U MoXeT BbiTe HE NONHBIM ANA cneyuduYecknx

MedWUWHCKKY W3Oen1iA.
2 HopmaTHUBHLIE CChINKK

B HacToAwem cTaHoapTe MCNonNb3nBaHsl HOPDMATHEHEIE CChINKK Ha CNeaywne

CTaHaapThI:

Mazpanuve ocprumnancHoe

1
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ISO 10993-1:1997 Biological evaluation of medical devices — Part 1: Evaluation
and testing (Ouexka Guonorvueckoro OeRcTeMA MeguuMHokmx uzgenuid. Yacte 1. OueHka
W MCCNeaoBaHUA)

ISO 10993-2:1992 Biclogical evaluation of medical devices — Part 2: Enimal
welfare requirements (OugHka BUONOrMHEcKOro OeRCTEBUA MEOWUMHCKMY W3genui. “YacTe

2. TpeboeaHWA K 0BpALUEHUID C HUBOTHLIMM)
3 TepMUHBI U ONpegeneHKUn

B HacTtoswem cTaHlapTe nNpWMeHeHbl TepMdHel no SO 10993-1, a Takke
cnefdyiowne TEpMUHEl C COOTEETCTBYIOWMMK onpeaeneHuamMmI:

3.1 B3aMMOfencTBME W3Jenud ¢ KpoBbk: Biawmooencreue MW3genui c
KDOBRID MNKW MIOBLIM M3 e KOMNOHEHTOB, Bbi3biBaKLWes WAMEHEeHWA B KpOBW, OpraHax,

TEaHAX NKMB0 BNWAKLES Ha CAMO W3OENHE.

n pHMEYaHHNE — DTH HAMEHEHWE MONYT NPUBOOATE WINW HE NPUMECONTE K ENTMHWUYECEA
FHEYMMEBIM MMM HEXENATENbHBIM MOCNSOCTEHAM. B NMEWIOEEHHA A npyaenedHa JONONHATENEHGA

WHIDOPMEUWA NO 3THUM B3aMMOOENCTBHAM,

3.2 ex wvivo: TepMmHH, OTHOCAWMWACA K TeCcT-CMCTEMam BaATHMA  KpOBM
HenocpedcTBEHHO OT MJenoBeka WNWM  No4ONeITHOMC HWBOTHOMC B KaMmepy AOnA

MCCNedoBaHniA, PacnonNoXeHHYHD BHE TeN4a.

Mpumedvanuwe — B mogeny ¢ MCNONBIOBAHWEM HHBOTHLIX KPOBE MOXET BhiTe cpasy
e BEEAEHA 00pPaTHO MUBOTHOMY (DEUMPRYNALKMRA) MNK cobpada B Npobrper ANA JansHeRWero ee

MECNeqoBaHua (OOWH NYTs).

3.3 TpombBo3a: In vivo peHOMEH, NPYBOOALLWA K YaCTHUYHOW MNKW NONHOW 3aKynopke

{oKEND3KMK) TpOMBOM NPOCBETa COCYAAa WK annapara.

Mpumevanwe 1 — OxapakTepyacBaHye TpoMB03a BENHMEET &x wivo W N Wvo MeTodkl

Ha 3CNEpUMEHTANbHBEY HEWEOTHREX NN B KNWHWHECHHUE YCNOBMAX.

Mpumevadwe 2 — Tpomb COCTOWT W3 CMECH KPACHWIX KPDBAHEIX KNETOK, arperatos

TpomBounTos, hMbpuHa M APy DOPMEHHRIX 3NEMEHTOE.

3.4 KoarynAuWA: PeHOMEH, BEITEKAHLWKWA U3 aKTHUBALKWK Kackaga pakTopos Ceep-

ThIBaHKMA.

2
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MNMpumevanwe — QakTops KAck3aga koarynauuy m GOPUHONWMTAMECKOR CHETEMB

MOryT BbITE HIMEPEHH BONES 38 KOHTAKTOM C MAOENHEeM K3k 1 wilrd, Tak v i wvo.

3.5 TpombBouut: be3ibAgepHoe KNETOMHOE  TENO, NPUCYTCTBYIOLEE B
UMPKYNUPpYIOWER KposwW, cnocoBHoe aAre3vpoBaTse K NOBEPXHOCTM W arperMpoBats,

hopMUpYA KPOBOOCTAHABNMBALLYK NpobKy.

Mpumedadnwe - WMconegopadue TPOMBOUWTOB BENHYEET B cela NoOoueT wMx YMcna o
AHANW3OM WX CTPYRTYPBl ¥ dynkumA.  TeECcTMpoBaHWE MOXET 33KNKYETECA B aHanwse
TROMBOUWTAPHBIE  (haHTOPOE  WNM KOMOOHEHTOE  NOBEDXHOCTA  KNETOK,  BblAEndeMblx

TIIHIIMEI'DU,HTEMH MMM 3AreinpoBaHHBlE E NOBEDXHOCTH MAOenna.

3.6 rematonorua: lccnegoeaHue KpOBKW, COCTOAWEE B NOACYETE KNETOMHLIX
3NEMEHTOB W KONWYECTBEHHOM ONpedeneHni KOMNOHEHTORB NNa3mMel.

3.7 cucTema KoMnAnemeHTa: YacTe EeCTEeCTEEHHOW  WMMYHHOW  CUCTEMLI,
COCTOALLAA W3 Heckonbkux Benkoe nnasMel, BeNWYaA QEepMeHTel W KNeToYHBIE

PELIENTOPLI.

n pMEYaHNE — AKTHEHEIE MONSEYNR, NOMyHaeMele M3 KOMINTOHEHTOE KOMINEMERTA,

BOEBNEKAKITCH B PAIBUMTHE BOCNANWTENRBHBIX NPOLECCOE, El]aFDHHTDG M NMHU3WC KNeToOE.
4 CokpaweHwnn

B HacToswem cTaHgapTe NpMMEHEHE! CNEYIoLLME COKPALLEHNA:

Bb — npogyKT aneTepHaTUBHOMO NYTH aKTMBALMK KOMNNEMEHTA;

f}-TG — Beta-TpomBornobynuH;

Cdd — chparMeHT akTuBMposaHHoro Cd KOMNOHEHTA CUCTEMEl KOMMNMEMEHTA;

C3a, C5a — npoaykTel pacwenneHus koMmnoHeHToe C3 u C5 komnnemeHTa npu ero
AKTHBALUMM,

CD62L — L-cenekTuH,

CH-50 — 50 % obwero reMonUMTHYECKOro KOMNNEMeHTa (remonusa);

CT — KOMNBOTEPHAR TOMOrpadina;

D-gumep (D-Dimer) — cneynduyeckne npoaykTel pacnaga cubpuna (F XU,

NnepekpecTHO CBA3aHHLIA hparmedT pacnaga dubpuHa):

3
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SKMO (ECMO) — 3xcTpakopnopanbHeii MemBpaHHLIR OKCHIeHaTop,

C3M — CKaHMPYIOWAERA 3NeKTPOHHAA MUKPOCKOMNWA,

Na® (FDP) — npoaykTel gerpagauun dmbpuHaldubpororeHa;

¢NA (FPA) — dnbpuHonenTug A,

Fi.2 — aKTUBMPYOLW WA NpoTpomMBuH dparmenT 1+2;

IC3b — NpoAYKT AKTUEBAUKMKM UEHTPaNEHOMC KOMNOHEHTA CHCTEMB! KOMNNEMEHTA,

WI-1 {IL-1) — uHTepnedkud-1;

HMB (IVC) — HuHAR nonas eeHa,;

AMP (MRI) — AnepHBIA MarHMTHEIW DE30HAHC,

PAC-1 — MOHOKNOHANLHOE AHTUTEND K AKTUEMPOBAHHON dopMe rMUKoNpoTenHa 1
lp/1 Ha NOBEPXHOCTM TPOMBOLKTA;

MN3T (PET) — no3auTpoH-3MUCCHOHHAA ToMOorpadma;

NoT (PRP) — nnasma, oboraweHHan TpombouMTamu;

M-cenektwH (P-selectin) — peuenTop, BEIgENAEMEIR B NPOLECCE PEAKLMK
BLICBODOXMAEHUA TPDOMBOUWTOR WK 3HAOTENWANBHLIX KNEeTOK;

Td-4 (PF-4) — dhaktop TpombBoumnTos;

MNe (PT)— npoTpoMBHUHOBOE BPEMSA,

YTB (PTT) — yactu4Hoe (NnapyMansHoe) TpoMOoNNacTHHOBOE BPEMA,

AYTEB (APTT) — akTeMpoBaHHOE “acTUHHOE TpoMBONNacTUHOBOE BPEMS,

PWA (RIA) — paguoMMMyHONOMMYECKMA aHANK2,;

5-12 — MOHOKNOHANBHOE BHTHUTENO K ansda-rpadynamM membpaHbl KOMNOHEHTA
GMP 140, koTopsle NogeeprardTCA BO3AEWCTEMID BO BpEMSA peakuvKl BeicBODOKaEHHR
TpoOMBOUMTOR;

SC5b-9 — npogyKT TEPMUHANEHOMD NYTH aKTUBALMM KOMNNEMEHTA;

TAT — TpOMBMH-aHTUTPOMBKWHOBLIA KOMMNNEKT,

TCC — TEpMMHANBHBIA KOMNNEKS KOMIMMEMEHTA;

4
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TB({TT)— TpoMBUHOBOE BREMA,
B (VWF) — dakTop dood Bunnebpanga;
AWK (CPB) — annapaT WCKYCCTBEHHOMD KpoBooDpalLeHus,

ELISA — (hepMEHT-CBAZAHHOE MMMYHOCODDEHTHOE HCCNeaoBaHKWe.

5 NapenuAa, KOHTaKTUpYHOLWKWe ¢ KpoBbk (No Knaccucpukaumu ISO
10993-1)

5.1 M2penuA, He KOHTAKTUPYHOLWWE C OPraHM3MoM YenoBekxa

Cm. IS0 10993-1. Hanpumep, ycTROWCTEE ONA QUMArHOCTHKK in vitro.

5.2 Mapenua, npucoeMHAEMbIE U3BHE

K naudHoW kateropuw cornacHo 1SO 10993-1 oTHOCAT W3OENMA, KOHTAKTUPYHOWMWE ©
UMPKYNUPYIOLWEA KPOBLID W CNyXallWe B Ka4ecTBe marucTpaneid W yCTpoOWCTE ONA BxoOa B
COCYOQWCTYID CUCTEMY.

a) K kareropdu wagendd, npucoeiuHAEMElX WIBHE W HEe WMEeKLMX MDAMOro
KOHTAKTa C KPOBEHOCHBIM PYCMNOM, OTHOCHT, Hanpwmep, KaHwonw, yanwHUTeny, vagenus
ana céopa KpOBW, XPaHEHWA W BBEJSHWS KPOBW W ee NpoOyKToB (TPYDKW, WINbl, MEeLWwKY 1
ap.), KOHTeWHepB! ONA IPUTPOLMTAPHOW MACCH.

b} K KaTercpvK Wifenu, NpUCoOSIUHASMEIX WIBHE W MMEHLWWX NPAMOA KOHTAKT C
UMPKYNUPYIOLMEI KPOBLK, OTHOCHAT, Hanpumep, obopyOoeaHve [NA  aTEDIKTOMMM,
MOHWTOPLI  KPOBW, HaTeTepbl, BHYTPUCOCYOWCTHIE 3HOOCKONLI, BHYTPUCOCYAWCTHIE
nasepHble CUCTEMbI, BHYTPHCOCYOWCTbIE YNbETPA3BYKOBLIE CMCTEMBI, KaTeTepkl ANA
KOHTPNYNLCAWMK, annapaTtel WCKYCCTBEHHOMO KpoBOODPAWEHMA, 3KCTPaKopnopankeHble
memOpaHHble okcureHaTopel, obopygoBadHwe gna remcduanwza, obopygoeaduwe gns
[OOHOPCKOrD W TepanesTUyveckore adepesa, yeTpoWcTea aAnA abcopbumd cneuudu-eckinx
BELECTB KPOBW, H3JenWa, BEoOMMbIe B cepiue W COoCyabl, IKCTPakopNopantHeIe CUCTEMBI
BCMIOMOTATENBHOMO  KPOROODPALLEHWS, BPEMEHHLIE ANeKTpodbl KapAWOCTUMyNATopa
{BOOMTENA PUTMA), NOAKOHHBIE CUCTEMBl NOLAEDHKN LMPKYNALWMA.

5.3 MIMnnaHTHpYyeMbie H3OenHnA

K gaHHoW kateropuw cornacHo IS0 10993-1 OTHOCAT WM3GEenus, Y4acTU4HO MM
NONHOCTLIY WMNNAaHTUpYeMble BHYTPL COCYOQWCTOW cuCTeMel. Hanpumep, koneua ans
AHHYNONMNACTHKKM, MEXaHWYECKWE NPOTe3bl MNW DuonpoTeszsl kNanaHoe cepdua, NpoTess
WNW  DMOTPaAHCNNAHTaThl  COCYAOB, BCNOMOraTenesHbie YCTPOWCTBA ANA  CUMCTEMBI

KpOBOODPAWEHWA  (MCKYCCTBEHHLIA  Menyoouek cepaua, WCKyCCTBEHHOe  ceplue,
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WHTpAaaopTanbHele GannoHHbe HAacockl), GUNETPE ONA HUAKHER NONOR BeHbl, NpMBopb
nna ambonMaauny, BHYTPUCOCYOWCTEIE NPOTE3bl, WMNNaHTUpyeMsle OedubpunnaTop.b,
CTEHTLI, ApTEPHOBEHO3HBIE WYHTH, MOHUTOPE! KPOBW, KaTeTepk ANA BEEOeHWA NeKapcTs,
NOCTOAHHLIE 3NEKTPOAbl BOAWTENA PUTMA (KapaAMOCTUMYNATOPA), BHYTDWMCOCYOMCTIE
MemOpaHHLle oOKCHreHaTopbl (MCKYCCTBEHHbIE nerkde), GWNLTPEl ANA  yoaneHus

NERKOUKMTOR.
6 MeTogbl

6.1 Obwme pekomeHgaLU MK

6.1.1 Ha pyacyHee 1 NnpUeeneHa CXeMa NPHUHATAA pPeleHdd, KOTopas MoXeT BhiTe
WMCNOMNbL30BaHa NpW onpegenedHul HeoDX0oOWMOCTH WMCCNEed0BaHWA TEMOCOBMECTUMbIX
CBOWCTE.

Ha ocHoBaHWK M3MepeHWd NepBWYHBIX NPOLEBCCOB WNK CUCTEM B3aMMOOEWCTBHE C
KDOBEBID MOXET ObiTh pasgeneHo HA NATL KATETop UK.

B rtabnuuax 1 w 2 npuBegeHsl NpWMMepbl YCTPOWCTE, KOHTAKTUPYHILLMX ©

UMPKYNHPYIOLER KPOBBH, W COOTBETCTEYHOLME METOObl MCCNEA0BAHMA.

Mpumedadnwe — [nA uened HacToOAWErs cTadHgapta uenecoobpasso Geino Gwi
paapaboTaTe NOOTEEDWOEHWE BeIDOpaE KATErOpMM, OCHOBAHHOE Ha XAaPakTepe TECTWMDYEMOro
wanenua. Yacto  wocnenosadwe  TpomMBoda  ABNAETCH  NPEANOYTUTEMNBHBIM  METOO0M  [pWA
xapakTepucTiie w3genus. Bo  muorux  cnydasx  norwdeckwe oBocHoBaHuE  moryT  BbiTb
WMCMONB30BaHE OMA  38MEHLl WCCNENOBaHWAMKM TpoMOO38 HEeKDTOPEIX KOMOMHEUWA MEeTOOOB

repMaronoriy, HccneqosaH A TDGMEGI.[HTEIB M TECTHDOBAHHMA CHCTEMEI KOMMONEMEHTA.

Ana  mMeguUWHCKWMX  W30endi  CYWecTByT chneuMduyeckwe MexdyHapogHele
CTaH4apThLl HA BMAbl M3genWiA (BepTUKANbHEIM cTadaapT). Tpeboeanua K GUoNOruuecHrmM
vCCnefoBaqHnamM M MeTodaM TeCTHPOBAHWA, ChOpMYNUMDOBaHHBIE B 3TUX BEPTUKANbHLIX
cTaHaapTax, MMeT npedmywecTeo nepes obwvmMK TpeDOBaHWAMKM, WINOKEHHEIMA B

HacTOAWEM CTaHOapTe,
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CTAPT YooeneTeopRaT
TpeboeaHURM
TEROCOBMECTAMOCTH
w HeT
HOHTEKTHPYET MM KCCNEgYEMOR
HAGENHE © LWDRY TAYHOILER
KPOBEED NEARD WNH KOCBEHHD T Na

ConTearcTeyar

ClomHanos ne COMHEKD B N

CouHaxos N9

Oa M MaTepran NpoURCs KMMIHECKHA Taxon ME KOHTERT
. . METOO
MapKHPOBKE Ha - cOcTaE M C TEnam? CTEEHAM3ALMNT
TEL R ceoncTEa’Y

H3AZENWMAYT

JbpatiTacs &
Tabnwvuge 130 no
BIAMMOSEACTEM ©

KDOBEHY 1 HeTt NpHemMnames na
BEDTHEANEHOMY NopEyHHTEns-
CTAHOERTY 4MA CTED WM
eefopa TECTOR OAHHEE TECTOR

¥

f(/’ anHrﬂﬂE.‘-.‘IHEI dAaHHBIE NG
TEMOCOBMECTHMOCTH KA

OANBHERLEE NOPYYATENLCTE ) ¥aoeneTBopReT
HIM OLIEHKE PUCHA B CIYHSE, | 1 SkeneprHoe Na TpebosaHnR
SCMH NpoBefseHne Heabuo- N ——— IEROCOBMESTHROCTH
Okl TECTOR N0 KK -nubo —_—
MPHYMHEM DRA3LIBASTCH HECBRODMMAGCTH

HE B B MO0 O

l Het

Heobroauue DaHHeE no
& MOCOEMECTHMOCTH.
Obparurecs & Tabnuuge
|50 No BE3anMOOERCTENN ©
KpOERH) ONA Bebopa
TECTO®

y. .

—~

PucyHor 1 — Cxema NpUHATHA PEWeHWA O HEoDXo4MMOCTH NPOBEAEHNA WCCNENOBaHMA
rEMOCOBMECTUMEIX CEORCTE
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Tabnuua 1 —Magenus U Mx KOMNOHEHTHI, KOHTAKTURYHIWKE C UMPKYNHPYHLWER KPOBBH, W

pPEKOMEHAYEMbIE METOALI MCCNEeA0BaHWA. M3nenua, npucoequHAeMbIe HIBHE

H:ETEFEI{.JH H TeCToB

Mpumepsl vagenui Cucrema
Tpomboas Koarynauwa | Tpombouutel | Fematonorus
ROMMMNEMEHTE

Mpwbopel on=A 3
ATEPIKTOMIAK

MoHuTope KpoBM X w

DBopyooBaHME ONA
3aB0pa U XpaHeHWA — X X x

EQOBM, KOMMYHMEGUWMKA

SJKCTpakopnopank-
Hele MEMBpaHHBIE
OHCHIEHATODSI,
nfopynoBaH9e ana
rerMoavanyaal
remModIMneTPELIa,
NOOKOHHO MMNNEHTI-
pyeMble annaparsl 4ns
NOOOEpHEN

kpoeooBpaWweHra

Katetepwl,
NPOBOOHKMEM,
BHY TPMCOCYOWNCTRIE
BHAOCKOMB,
BHYTPMCOCYOWCTRIR
YNbTRAIEYK, NAIEDHLIE
CHCTEME!, KATETEDRI ON#A

KOHT DY NECALMM
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KaTe MOpWA TECTOE

MpyMepsl M3gEnUR

TpomGoa

Koarynauua

TpomBounTH

Memartonorva

CucTema

EQrMnneMeHTa

DBopyooBEHKE ON#A

EPEHEHWMA KNETOK

xi.'

Annapartk AnA
BEbiQENEHNA
crnegeduuecky
KOMNOHEHTOE MNaiMbl

KPOBK

OfopynoBaHue ona
OOHODCKEOMD W
TepaneBTAMECROTO

atdepesa

"Tonsko remMonuns.

Tabnuua 2 — Magenna ¥ Mx KOMNOHEHTLL, KOHTAKTUPYIOWMWE C LHPKYNUPYIOWEW KPOBLH, K

pekoMeHIveMele METO4bI WMCcnegosaHuin. HMI’IJ’IEIHTHF]},I’EMI:HE naOoenyA

MNpUMepbl MAOEnun

Ka TEMPAA TeCToB

Tpomboa

Roarynagxua

TpomSounTel

Memaronorua

CucTema

KopMnnemMmeHTa

Koneua ana
dHHYIONNaCcTHENA,
MEXdHWNYECTKHWE KNdnadHkl

cepaua

WMHTpaaopTaneHbIE

HACOC-DannoHsl

MKy CoTEEHHBIE
WEMYOOYKH CEpOUE,
NONHDE HCKYCCTEEHHDE

cepaue

GostExpert.ru

FOCT ISO 10993-4-2011

4
Ctpanuua: 14/62



http://GostExpert.ru/gost/gost-10993-4-2011
http://GostExpert.ru
http://GostExpert.ru

rocT ISO 10993-4-2011

Okorvanue mabnuust 2

Rareropws TECTOB

MpuMepbl M3gEnn Cucrema
Tpomboa Koarynauwa | TpomBoumTe | Fematonorua
KOMMMNEMEHTE

DBopyooBaHKME ONA B xa B
AMOoNMIaUMKM

BryTprcocy-
BryTpHocoCyOQuCTRIE i
X X OMCTRIE
NpoTessl —

MmnnanTupyembl e
AsthuBpUNNATOP W X w2

KAapAWOBEpPTEDLI

MNposogHWKK

BOOWMTENEN PUTMA

PUNLTDEI ONHA

YOANSEHWA NERKOUNTOE

MoKy CCTEEHHBIE
(CHHTETHYBCKUE)
COCYOMCTRIE NPOTE3E W
AANNATH, BENHOYEHA
ApNTEPWOBEHOIHbIE

WY HTHI

CTEHTH X W

Knananw cepoua
BCTECTEEHHOM
MNPOHCKIHKOEHWA,
BKMKOYER
APTEPMOBEHOIHBIE

LY HTHI

DUNETPLI NONOR BEHB X be

a
Toneko remonKa.

6.1.2 [lpW BO3IMOMHOCTH AONA WMCCNEOoBaAHMA NPUMEHAKT COOTBETCTEYHILYH
MCOeNbs MNW CUCTEMY, KOTOpaA MOAENUWpYeT reoMeTpHio U YCNOBWA KOHTAkTa W3genua c
KDOBBLH NpK
NPUMEHEHMW NO HAzHAYEHWHD, BHMKOYMAA NPOACMHWTENLHOCTE KOHTAKTA, TEMNepaTtypy,

YCNOBMA CTEPHUNBHOCTH W COCTOAHKME KpOoBOTOKa. [NA W3Oenuwi, Nnowais KoTOpBIX MOKeT
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DBITh BeIMMCNEHAa, 4oNKHE DbiTe MCCNEO0BAHA 3ABMCHMMOCTE Pe3yNbLTATOR MCCNeaoBaHuA
OT NNoLwanm NoBepxHoOCTI, cMe.

TecTMpoBaHWd NOLBEPranT TONBKO YacTh WM3AeNWA, KOHTAKTUDYHILUWE C KPOBLID.
Crnenyer epbupaTe METOO WCCNEO0BAHWA, COOTEETCTEYIOWME NOCNEOHMM QOCTHHEHWUAM
HAYKK B JaHHOW obnacTy.

6.1.3 Ecnu oTCYTCTBME KOHTPONA B IKCNEPUMEHTE Henb23R 0DOCHOBATL, KOHTPONb
obfzatened. [lpy BOZMOMHOCTM B KAYECTBE KOHTPONA  WCNOMLIYHT  W3O0enus,
NPUMEHAEMEIE B MEOWUMHCKOW NpakTUKE, WNKM  XOpOoLWo MW3yYeHHbie MaTepuans,
XAPAKTEPMCTMEN KOTOPbLIX M3BECTHE [7].

KouTponehele  oDpa3ysl  MaTepwanocoe B KadvecTBe  OTPMUATENLHOMD M
NOMNOXMTENLHOMD HOHTPONbHLIX 00pa3uoB, a TaKke BCE MWCCNegyemble Martepuans
OOM#HEL COOTBETCTEOBATE TpebDoBaHWAM KOHTDONA KadvecTBa W BCeM npouedypam,
rapaHTUpYoLW MM Ka4yecTBO MaTtepdance NnpeanpUATHEM -M3roTOBUTENEM W
WeneiTatensHold nabopatopued. MaTtepwansl M W3genua O0M¥Hb WMETE MAPKMPOBKY C
wHbopmaywed ob MaroToBMTENE, KNACCe W TUNE MaTepuana.

614 HMcocnenopadHe MAaTepWANOB, nNpeanonaraeMbely OnNA MAroToBMNEHWA
OTAeNbHBIX 4YacTed W neTaned W3genuws, cnegyet MNpoEoAWTe METOOOM CKPUHWHCA.
MNpoeegeHWe 3TUX UCCNEeOBaHWI HE 3aMeHSeT MayveHWe W3OENWA B LENOM B YCNOBWAX,
MOJENUPYIOLWMX YCNOBWA NPUMEHEHWA B MEOWLMHCKOW NpakTUKe.

6.1.5 MccnegoeadHuA, KOTOpBIE HE MOGENUDYIOT YCNOBWMA NPUMEHEHWA, MOMYT He
COBCEM TOYHO BOCMNPOW3BOOWTE NPpUpoOY B3aWMOQEWCTEMA WILENWA C KDOBLID BO BPEMA
KNMHUYECKOTD NPUMEeHEHWA. HanpumMep, oTAensHbIe 3KCNPecc-TecThl N wiro UK ex wivo
HEOOCTATOMHEI ANA NPOrHOZMPOBAHWMA OTAANEHHOMD pe3ynsTaTa B2avMo4elcTBUS KDOBKM M
wagenua in vivo [25], [26].

6.1.6 Magenua, npeanonaraeMele K NpUMeHeHND ex vivo (KOHTAKTHRYIOWHNE W3BHE),
wccnegywT ex wivo. Magenwa, npegnonaraemele K NMPpUMMEHEHWUKD 1N Vivo (MMNNAaHTaTel),
WCCNeayloT in vivg HA MOOENM C© WCNONL3OBAHWEM MWBOTHLIX B YCMNOBWMAX, rge 310
BO3MOXHO, MOOENMPYHLWK YCNOBMA KNUHWYECKOMD NPUMEHEHHWA.

6.1.7 MeToos wWccnegoBadMa N wilfo NpWrogHe! ANA  CKPWHMHIE  W30enui,
HOHTAKTHPYIOLWKMY W3BHE, WNKW MMNMNAHTATOB, HO OHW MOMYT HETOMHO MNPOrHO2MpoBaTh
peaynbLTaTel B2AaUMOASWCTEUA W3JEenWa C KPOBLH NpW ONUTENLHOM, MHOMOKPaTHOM Wi
NOCTOAHHOM KOHTaKTE (CM. 6.3.1).

Magenus, npeoHaiHaYeHHbIe ans DEeCKOHTAKTHOro NMpMMEHEHWA, Ha

B3aMMOOENCTEVE C KDOBLHD HE WCCNedyrT.

11
FOCT 10CTISO 10993-4-2011 Ctpanuua: 16/62

M4 GostExpert.ru


http://GostExpert.ru/gost/gost-10993-4-2011
http://GostExpert.ru
http://GostExpert.ru

rocT ISO 10993-4-2011

MagenuA, KpaTKOBpPEMEHHO KOHTAKTUPYHOLWMWE C KpOoBbK (HAnNpUMep, NaHUeThl,
MMNOOEPMMHYECKME WML, KANUNNAPHBIE TPYDKKW U Ap.), KaK NpaBUNo, Ha B3AaWMOOEWCTEWE C
KDOBRID HE WCCNenywoT.

6.1.8 MonoxweHwa pazgena 5, nyHeToe 6.1.6 u 6.1.7, pucyHka 1 1 Tabnuuw 2 cnysar
pPYKOBOOCTEBOM B BeibOpe MeToOoB MCCNefoBaHWK, NPHBEOEHHBIX B B.2.1.

6.1.9 Opropazoeoe nabopatopHoe obopygoeaxdue, NnpenHasHaYeHHoe anga 2abopa
KDOBW W NpOBEOEHWA WCCNegoBaHMA KPoBW in vilro, npoeepsawnT, yTobbl yDeaouTecA B
OTCYTCTBMW BAMAHWA HA peaynbTaTel NPpoBOAWMOre wccnefoBadHuA. NpoBepry MOMHO
OCYLWecTBWTL, NPOBOAA WCCMNedoBaHWe HAa KOHTpONbHbIX o0Bpasuax W CcpaBHWBAA
pe3ynbTaTbl C NOMOLLBID METOOMK, NMPOBEPEHHbLIX KNMHWYECKON NPaKTUKOW.

6.1.10 Ecnv meT0Ob  BuIBpAHBEL B COOTEETCTEMK C  BhILWEWM3ANOMEHHbIMK
TpeboBaHWAMKM W MCCNegoBaHWe MNpPOBOOAT B YCNOBWAX, MOAENUDYIOWMX  YCNOBWA
KMMHWYECKOrD NPUMEHEHWA, pe3ynsTatel  wccnegoeadwsa  Byayt c©  Hawboneswe#n
BEPOATHOCTEH NPOrHO3MPOBATL BOZASHMCTBME W3OENWUA B KNMHMYeckoW npaktuke. OgHako
WHOMBWAYaNkHLIE peakuri MUBOTHBLIX pa3nWYHLIX BWOOB W Apyrve akTopel MoOryT
OrPaHKU4KMTE BO3MOMHOCTH NPOTHOZMPOBAHWA NpK NOOM METOLE WCCNEea0BAHMA.

6.1.11 M3-3a wHgMBUOYANEHOMD XapakTepa peakTUBHOCTH KPOBW Y MWBOTHLIX
PA3NMYHLIX BWOOB, NPHM BOIMOKHOCTKH, MCNONL3YOT KPoBL Henosexa. [pu HeobxogumocTH
WCNONL30OBAHWA  HWBOTHBLIX, HANpWMep, ecnu OCYWeCTBNAKT OUSHKY W3OendW,
npegHasHavYeHHblXx 4na ANWTENLEHOMD WA MHOMOKPATHOMD, WKW NOCTOAHHOMD KOHTAKTA C
KHDOBLHD, HeobXoQMMO YYWThIEETh, YTD KaxOsw eug obnagaeT wWHAMBWMAYANLHOW
peakTUBHOCTLID KpoBM. PeakTWBHOCTE W Apyrve NoKa3laTeny KPOBM y YenoBerka W
NpHUMaToB oYeHb Bnuaku [26].

MccnenoBaHKMa © MCNONL30BAHUEM TaKWX MUBOTHLIX, KK KPONUE, CEMHLA, TENEHOK,
oeua, cobaka, moryT gaeaTs YAOBNETBOPUTENLHbIE  pe3ynbTaTel.  [ockonsyy
WHOMBWAYANLHLIE  pa3NMYMA  MOryT  DBeiTe  3HAYWMTENBHSIMK - (HANpUMep, aareaus
TpomboumToR, TpomBoz2 [20] 1 remonua y cobak NpoucxoguT DeICTpee, Yem y Henoeexa),
BCE pe3ynbTaTkl WCCNedoBaHWA Ha KMBOTHLIX CchedyeT WHTepnpeTWpoBaTe C
OCTOPOMHOCTED. MCNoNe30BaHHBIE BUOLI MMBOTHLIX W YWUCNO BWOOB O0M#HLI BhiTh

obocHoBaHel (cm. SO 10993-2).

MpumevaHne — Mcnone3oBaHWE NPMMETOE B MCCNEO0BAHWMAX COBMECTMMOCTH KPOBW
W WIOENWR 3anpelleHo  3aKoHoM  rocygapcte Eeponenckoro Coobwectea (BE/S0S/EETC) w

SJaREOHaMK QEYIME CTPRaH.
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6.1.12 AHTHKOAryNAHTEl HE MCNONB3YIOT, 33 MCKMOYMEHHUEM CNYyYaes, Korga wagenue
O0N#HO DYHKUMOHMPOBATE B WX NPMCYTCTEMK. BeiBop ¥ KOHUEHTPAUWA aHTHMKOATYNAHTA
BNWAKT Ha B3aWMOASWCTBME KPOBM C uwagenuem. Magenus, KoTopble NPUMEHAKT C
SHTUKOArynAHTaMK, WCCNegywT B TMNPACYTCTEMKM aHTWKoarynaHTobB. KoHueHTpauuw
SHTUKOAryNAHTOR OON#HbI COOTBETCTEBOBATE WCNONB3YeMbIM B KNHMHWYECKWX YCNOBUAX.

5.1.13 [Haxe HeszHauwTenbHsle mMoguduEauMy W30enytd, OONYWeHHBIX K
NPUMEHEHWID B MEOWUWHCKOW NpakTWKE, MOryT MPUBECTM K 3HAYWTENLEHBIM M3MEHEHWAM
KNUHAYECKAX DYHKLKA (HANpUMEp, W3MEHEHWA EOHCTPYELMK, M3MEHEeHWA B TOH WNW UHOK
CTEMNEHW XUMUYECKOTD COCTABa NOBEPXHOCTW MNW Boero obbema MaTepuana, Wa KoToporo
W3roTOBNEHO W3Oenuve, WaMeHeHwe TeKCTYpbl, NOPWCTOCTH WNKW  OpYrMX CBOWMCTB
WMCKYCCTBEHHbIX cocynoB). No3ToMy HeobXOOWMO YYWTLIBATL BMWAHWE BCEBOAMOMHbLIX
MoAWpWKALKMA HAa BIAWMOOEWCTBME W3O0ENWA C KPOBLKD NMPpW OLUEHKE WX KNWHWMEeCKoro
aHaYeHKA.

5.1.14 [Ons nonyvyeHWa CTATHCTUYECKW JOCTOBEDHLIX pPe3yneTaToB NpoBOOAT
O0CTaToOMHOE  YWCNO  MCCNefoBaHuA, B TOM  YWMCNe  NoOxogduiMed  KOHTpOnb.
BapwabencHoCTe  HEKOTOpPBIX  MEeToOoE  TpebyeT  MHOTOKpPaTHOro  NOBTOPEHMA
WccnegoBaHWiAe  AOnA onpejenedHwa 3HAYMMOoCcTW  aTux mMeTogoe.  [NpoeefedHue
WCccnedoBaHWa B3awMOOeWCTBMS W3OENWA C KPOBLKD B TedeHWe OANWTENbHOrD BpeMeHd
naet MHDOpPMAaLWKD o AABWCUMOCTH peaynsTaTos B3AVMMOOSHCTBNA ar
NPOOONAMTENEHOCTH  KOHTakTa. [lpW  NNAHWpOBAHWKM  3KCNepumeHTa Heobxogwuma
KOHCYNbTAUWA CO CNeUWanicToM No CTATUCTHHE.

6.2 MeToAbl MCCNeaOBaHWA

6.2.1 MeToabl, pekoMeHayeMbie ANA WM3Y4YeHHUA B3aUMOOEHNCTBMA W3OENWHA M
MaTepHanoB ¢ KPpoBLK

PekoMmeHOyeMsle MeTOAbl WCCNeOoBaHWA CrpynnMpoBaHbl HA OCHOBE KaTeropuu
wzgenui. MNepeuxy MmeTogoe NpueedeHs! B Tabnuuax 3 v 4.

WMccnenoeaHus  knaccu@uUuMpoBadHel NO NATH KATEMOPWAM, OCHOBAHHBLIM - HAE
W3yyaeMoMm Npouecce MNW CUCTEME:

a) Tpombos (cm. 3.3),

b} koarynauma (cm. 3.4),

c) TpomBouWTel M WX doyHELMK {cM. 3.5),
d} rematonorma (cm. 3.6),

2) ummyHonorua (cm. 3.7 ).

MpUHLMNB K Hay4HaA OCHOEBa MEeTO4O0B MCCNed0BaHWA M3NOXEHBl B NMPUNoHeHAIA E.
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Tabnuya 3 — MeTogsl MccnedoBaHKWA W30enuyid, nprcoedMHASMbIX WABHE

Tect

MeTon

KommeHTaprin

TpomBos

CeeToBaA MUKPOCEDNMA (agreana
TPOMBOUMTOE, NERKOLWMTSL, &rperaThl,

SPUTPOUMTE, huBpuH 1 ap.)

MNpoOUEHT ORKNK3WKY, COKPAWEHWE  NOTOKE;
MMABMMETDUHECKMI AHanMa (macca Tpombos);
CEETOBAA MWEPOCKONKA (aareiavs TpomOoUKTOoB,
NERECUWMTEI, CRONNEHWH KNETOK, 3IpATROUMTHI,
hubpKE W T, 0.); CHMMEHWE DABNEHWA YEepes
YCTROWCTED, MEYBEHME dHTUTENS K

TI]DMEGTH"-IECHHM KOpANOHEHTAM

C3M (agreavsa W arperagws TpomMOoUWTOS,

MOpOnorMA  TPOMBOUMTOE KW NEeRKOUMTOSE;

G puH)

Koarynauyms

YTE (HeakTmBMpOBEHHDE)

Mecnegoeanne CNEUMErYBckrx
KoarynAguoHssx  thaktopos; $ONA, D-aumep,
Fi.., PAC-1, 512 TAT

TpomBounThl

ﬁDﬂE“-IEI TROM BounToE; darperadva

'I'FIDMECIUHTEI B BREMA KEpOBOTEYEHWA

Td-4, [(-TG, 7tpombBokcan B2, ramma-

111
MaohpaseHe  MedeHbIX In  TpomBoumToR

(BetMBAHME TROMBOUWNTOB)

f’emmemyemn ons
H3genqdn

onwTeneHoro (oT 24 4 go
30 cyT) M NOCTOAHHOTC
KOHTAKTa

(Dbonee 30 cyT)

Mematonorys

Yucno  nefkoudtos,  auddepeHUWansHbBIE
BHAENMWI NeRKoOUMTOE, reMOonns  (KoNWYecTeo

CEODOOHOMD reMornofuHa 8 nnasme)

Mogcuer PETHEYNOUMTOB; AKTHMBALMA
BRCBODOMOEHMA cneuudMYeckns NpogykToE M3

KNeTok nepuhepryecron KPOBM (rpadynounTs)

CucTema

EOMMONEMEHTA

C3a, Cha, TCC. C4d, Bb, iC3b, SC5b-9, CH50,

C3 noveeprasza, Ch koHBepTadA.
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Tabnuua 4 — MeTogesl MCCNegoBaHWA MMNNAHTHRYEMELX H3OENHA

Tect Meron KommeHTapmm
ﬁpnu,em OHKMKO3INY,  COKPAWEeHWE  NoTOKE;
BCKPBITHE W3AenuA (Makpo- W MWEPOCKONKA):

ToamBoa SyTONCUA  AWCTansHBIX  OpPradHos  (Makpo- W o

MHUEDOCKONKWA )

C3M, anrnorpacua

018 [HEAKTHEMPOBAHHDE), TE: TB:
NnasmMmedHb dubpudoren, MO

Koarynauyms Meconegoeadve cneguduueckny  QaKTopos —
ceepTeiganva kposw; @NA, D-agumep, Fiz, PAC-
1, 5-12, TAT

Mogcuer TPOMBOUWTOR; arperauwa
TDOMBOUMTOR
WoonenosaHie MeveHbx N Tpnmﬁnuumﬂ,

TpoMBoUnThI —
Td-4  (daktop IV), B-TG, Ttpomborcan B2:
raMmMa-ninyJdeHue MEMEHBIX M3OTONAMMK
TDOMBOUMTOE

YHucno  nefkoudTos,  awddepeHUWansHRE
NoOOcYeT NERKOUWTOBR; FEMONKE  (KoNMUYecTeo
cEODOOHOMD remMornobrHE B NNasme)
Mematonorua —
Mopgcuert PETHEYNOUMTOB; AKTUBALWNA
BRICBODOMOEHMA ChedudMYeckny NPOAYKTOB W3
KNETOK nepuheprYeckon KPOBM (rPaHynoLMTs)
CucTtema C3a, Cha, TCC, C4d, Bb, iC3b, SC5b-9, CHS0,
KOMMIEMEHTA C3 noveepraza, C5 koHBEpTA3E a

6.2.2 MznenuA, He KOHTAKTURYOLWHE C OPraHMaMomMm YenoBeka

Magenua, He KOHTAKTUPYIOWKWE C OpraduiMom  dJenoBexa, He No4BeprawT
WCCMNEedOBAHWMKD WX B2aUMOfencTeMA ¢ KpoBbk. OpHopazoebie Habopbl ansa Tecta
NPOBEPAKT C UeNbH WCENKYEHWA BNWAHWA MaTepWanoB, W3 KOTOPBIX OHW W3roTOBNEHLI,
Ha peayneTaTkl HCCNedoBaHWA.

6.2.3 Wipenun, KOHTaAKTUPYOLWWE H3IBHE

Mocne wcnonsaceadHua Tabnuy 1 W 2 OnA onpegenedHua  COOTBETCTEYHILLEH
KATEropuKM W3IGEenNWA No OTHOWEHMID K KOHTAKTY C KPOBLKY CneayeT WononbaoeaTe Tabnuuy
3 gna nogbopa COOTEETCTEYHOLLMY METOA0E TECTUPOBAHWMA B3AWMMOOEACTBMA C KPOBLHD
(cM. Take 6.1.6).
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6.2.4 WmnnaHTupyembie Wiaenua

Mocne wcnonsaceaHus Tabnuy 1 W 2 ONA onpegeneHWA COOTBETCTEYHILLEH
KATErOpHK M30enKA No OTHOWEHWKD K KOHTAKTY C KPOBLH credyeT WCnone3oeaTte Tabnuuy
4 ana nogbopa COOTEETCTEYHOLWMY METOOO0E TECTMPOBAHWA B3AWMOOEWCTEBMA C KPOBLH
{cm. Takke 6.1.6). BoilBop meToga 2aBucuT Takxe oT cneuuduyeckux ocobeHHOCTER
WCCcnegyemMore U3genus.

6.2.5 YKazaHWA W orpaHH4yeHHA

PWUA vcnone3yldT AnA W3yyeHWA B3aUMOOeWCTEMA W3OENWA C KPOBLK YenoBeka,
HO, K3K NPaBWNo, OH He NPUIrodeH ANA KPOBM MMBOTHBIX. Habopkl, NpedHa3sHa4veHHble ana
WMCCNefoBaHWii © MCNONb3oBaHKMEM YeNOBEYecKOn KPoBW, 0ObIMHO HEe QAT peakurn o
KPOBLIO MMBOTHBIX, 38 MCKMHYEHWEM KDOBM HEKOTOPLIX NpumMaToe. MNpu paspaboTke TecT-
cucTemM chegyeT yOeoWuTeCA B TOM, YTO TecT-CMCTeMa OSWCTBUTENEHD WaMepReT
AKTUBAUWKD, BbLIIBAHHYIO WCCNegyemblM MarTepuanomMm, a8 He PABNAeTCA apredraktom,
NPUCYWKUM TecT-cucTeMe. Kpome Toro, YpoBHW aHanW3vpyemblX BELLEecTB, Nony4aembix
npu MOOENWPoBaAHWW N VLo W 8x VIVO C WCNONb3oBaHWeM KpOBW YenoBexa, Hepelko
TpebylT COOTEETCTBYIOLErD (MHOMda AOBONBHO 3HAYUTENLHOTO) paszgefeHusa  Ons
NONYy4eHWA HAOEHHbIX pe3ynbTaToB C© NPMMEHEHWEM COOTBETCTBYIOLWMX METoO0B
aHanuaa, HanpuMep, paguouMMyHonorudeckmy metogoe. CnegyeT yOeOWTLCR, 4TO B
paccmoTpeHue DbiNu NPUHATE! TONBKO Pe3yneTaTel aHANW20B, M3MEPEHHBIX B Npegenax
OMAana3cHa KoHUeHTpauwd, obecnednBatollMy HAOEMHOCTE WCNONb30OBAHHOMC MeTona.
Cnenyet Tawwe ybeguTecA, 4T0 BbiN M3MepeH AWanNasoH pa3sBefjeHud WCCcneayemoro
obpaauya.

Mpy MCCNnegoBaHWKM B3AMMOOEACTEWA MW3OENMA C KPOBbK MOMET BO3HMKHYTH
pasbpoc B NONyYeHHBIX Pe3yNeTATax W3-3a HENPaBWUNEHOro oDpaleHns © KpoBeH NWBo
HeaQekKBaTHO MPOrHO3WpYeMOoro BO3OSWCTBMA Martepwana [0 HadvYana MWCccnefoBaHWe,
HanpusMep, Korga uccnefoBaHWe OrpaHWNMBAKST TECTaMu OJHOrD TWNa Wnu OonyckawT
nonagaHke NOCTOPOHHErD MaTepuana, He OTHOCALWEerocA K UCNbITyeMOoMy MaTeprany Wnu
vwagenuo. MaTepuansl, KOTOpble NpeanonaralwT NPUMEeHATL B YCNOBUAX MedneHHoro
(BEHD3HOrO) NOTOKA KPOBW, MOMYT B3aMMOAEACTBOBATE C NOTOKOM COBCEM WMHAYe, KOrga ux
WMCNONbL3YKT ¢ MNOTOKOM € BLICOKOW CHKOPOCTEH (apTepwanbHas KpoBk). WameHeHuwe

EOHCTERYELMK M I:HHI"I::I YCMNOBWA NOTOKA MOMYT M3MEHATE FreMOCOBMECTUMOCTE MaTepHana in

vivo.
6.3 Tunk! TecToB
6.3.1 TecTwl in vitro
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MNpv paccMoTpeHWW peaynsbTATOoB, MNOMNYYEeHHBIX B TecTax in wvilfo, YYWTLIBAWT
crnefyolWe NoOKazaTen reMaTokpuT, aHTHUKOarynadTe, YCNoBWsA XpaHeHusa npobel, cpok
¥paHeHuA npobbl, HanW4We KOHTaKTa © BO3OQyXoM W ypoBeds pH, Temnepatypy,
nocnefoBartensHoOCTE NPOBEAeHWA  WCCNefoBaHWM  HM3y4aeMoro  Marepdana Mo
IKCNEDUMEHTANEHOMD KOHTPONLHOMD 0D0paida, cOOTHOWEHWE NNOoWany NoBepxHOCTH M
obbema, YCNoBMA OUHAMWMKM #MOKOCTH {0CODEHHD CHKOPOCTe KpPOBOTOKA NWbO CKOPOCTE
BEIMBIBAHWA CTeHKkK). Mlccnegosadua cnefdyeT NpoBoguTs, No BO3MOMHOCTH, B npegenax
He Bonee 4 4, Tak KaK MHOMME CBOWCTBA KPOBM W3MEHAKTCA cpasy #e nocne otbopa
obpaszya.

6.3.2 MeToabl ex vivo

MeToael ex wvivo npegHasHadeHe! ONA W3genud, KoTopble nNpegnonarakT
MCNONL30OBATE X WV0, HanpMMep Wagenud, NpUcoedUHAEMbIe M3BHe, MccnedoBaHua ex
VIVO TakKe NpUrogHel gna Magenui, akcniyaTUpoeaTe KOTOPLIE NpednonaraeTca in vivo,
HanpuMep, cocyaucTee npoTessl. OfHaKko B TaKoM chy4Yae, WCCNefdoBaHWE ex Vivo He
3aMeHAET MMNNAHTAUKID B KaYecTee TecTa.

CyLecTeyT roToBLIE TECT-CUCTEME ONA MOHWTOPWHrA agresdd TpomOouWwToE,
BOZHWKHOBEHMA 3mBonuu, ocaxiedHus dubpuHoreHa, maccel TpomBoB, agreanu
nedkouuToe, yobinW TpoMBOUMTOER B KPOBW W akTveauuw TpomBouwTtos [20], [30], [48].
CkopocTe KpoBOTOKA uamepswoT nubo npubopowm ¢ adppextom  Honnepa, nwbo
3NEeKTROMarHATHEIM - MeToaoM. MameHeHWe CKOPOCTW  KPOBOTOKA MOMET  CNYyHWTb
WHOWKATODOM BO3HWKHOBEHWA TpomOOB, WX pA3IMEpOB, MECT OTNOMEHWA, a Tawxe
paieveanwerca ambonuy. [N MOHWTOPWHIa B2aWMOOEACTEWMA WIOEnWi © KPOBBH ex
VIVO MCNONb3YHT HOMNOHEHTEl KDOBKW C PagWOAaKTHEHLIMK MeTKaMmWu. Yaule Bcero MeTar
TpoMBounTel W duBpuHored. MameHeHwe peakTUBHOCTH TPOMBOUMTOE NPM HaHECEHWM
MeTKKM BygeT MUHUMKU3MPOBAHD Npu Bonee TwWaTensHoM cobnogeHuy Bcex AeTanei 3Ton
npouegypel [23], [24], [25].

MpenMylwecTea TECTOB X viVO NO CPaBHEHWH C TecTamy N vilro 3awnw4awTca B
TOM, YTO NPK UCCNE0BAHWAX 8X VIO MCNONL3YIOT NOTOK HATUBHOW KPOBMW, YTO MCKNHYaeT
apTedaKTsl, BbLIZBAHHLIE AHTUKOArYNAHTAMW, W Cc0303eT (PHIKONOTUYMEeCcKMe YCNOBWA
kpoBoToKa. EX vivo MOMHO WCCNegoBaTb HECKONLKO MATepWanos, Tak Kak NOABNAETCA
BO3MOMHOCTE MEHATH Kameps!, a8 Takke Habnwogate oTaenbHsle cobbITUA B peansHoM
spemeHn. CpegW HEOOCTATKOE MCCMNEOOoBaHMA X Vivo — pasnWuMe CKOpPOCTM KPOBOTOKA B
PazHbiX IKCMEPHMEHTAX, ¥ PA3HbLIX KMBOTHLIX, W, KAK Npasuno, OTHOCHUTENEHD KOPOTHWE
Nepvodsl BpemMedu Ona ouedyr. B cBA3K © 3THM perkoMeHayeTcs MCnons3oears 04H0 U To

e HMHMBOTHOE ONA NMONOMWTENBHOMD U OTPMUaTENBHOMD KOHTPONBHBIX DEI{:IEIELI,DE_
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6.3.3 MeToaw! in vivo

Wcocnegoeanue in vivo NpeaycMaTpuBasT MMNNaHTaUMiD matepuana Wnu Manenus
HMBOTHBIM.  JlOCKYTEI ONA  pPEKOHCTPYWPOBAHWA COCYOOB, NpPOTE3kl COCYQOB W3
DUONOrMHecKoro maTepuana, KonbUeBbie NPOoTeskl, CepiedHble Knanadsl — NpumMeps
WM3OENWA, ANA WCCNeJoBAHWA KOTODBIX NpWUroaHsl MeTods i vive. TecTsl in vivo obbibHO
NPOBCAAT ONA WIYYEHWA TEMOCOBMECTUMOCTH WIOENWA, KOHTAKTHUDYIOWMY C KpOBLD
Gonee 24 4,

B BonbluMHCTBE CNY4Yaes yCnex 3KCNepWMEeHTOB in vivo onpeaenAseTca BpemMeHen
ceobogHoro  KpoBoTOka. [IPOUBHTHOE BhIDAMEHWE OKKMO3AMW M Macce Tpombos
onpefensanT nocne yoaneHws wigenua. TedgeHuus Tpombos, oOpa3joeBaBlIMXCA HA
CTEHKaX M3jenua, K a3mbDonuaauny OWCTanbHbIX OPTaAHOB A0MMHA DbiTk W3AYYEHa NyTem
MaKpo- W MUKPOCKONMYECKWX WCCNeQ0BAHWMW ODraHoB, NeMAallMxX HWHE NO TeuYeHWH oT
wagenusa. TpomDel 4alle BCEro CKannMBAawWTCA B NOYKax, nonagas Tyga no KpoBOTOKY
NOYEMHBIX apTepui oT W3Jenud, MMNNaHTUPOBAHHLIX BhIlWE N0 TEYEHWH), HA KOTOPBLIX W
npoMcxoguna smbonuv2auma (HanpuMep, CUCTEMBbI BCMNOMOraTensHoOro KpoeoobpaleHus,
WCKYCCTBEHHOE cepaue, NnpoTeskl aopTel) [19]).

CyllecTeylOT  MeTof4bl OUWEHKM 0 Vivo, KOTOpPbIE HE  OFpaHWYMEaoT
NPOSOMHUTENLHOCTE 3KCNEepUMeHTa. [nA onpegensHus NPoXoaUMMOCTH TpaHCNNAaHTaTa
Wnu Mmecta obpazoeaHwa Tpomba WMCNONbaywT apTepworpammy. Ona Habnwgedwa 3a
ocamgeHuen TpoMBOUMTOR B PaanMyHBIe Nepuoibl BpEMEHW UCNONL3YT PeHTIeHOBCKUE
cHuMKKW. BoixwBanHwe TpombBouwToB W MxX yBeINk B KPOBW WMCNONL3YOT B KavYecTBe
WHOWMKATODOB B3AWMOAEWCTEMA MEROY KPOBLID W W3OenWem W NacCUBauWy BCNencTBUE
0Dpa3oBaHWA HEOWHTMMb! MKW ancopburK Benka.

B HekoTOpbIX TecT-cucTemax (0 vivo CBOWCTBA MAaTepWMana He HFABMAKTCH
onpeaensoLl UMy NPY B3anMoaeACTBMK MEXOY KPOBLKD W n3genuwem. MNapameTpsl NnoToka,
COOTBETCTEME, MNOPWUCTOCTE WM KOHCTPYKUWMA TpaHCnNadtTata MoryT uMeTs Donbliee
3HaqYeHue, 4em DMOCOBMECTMMOCTE CaMore MaTtepuana. Hanpumep, CMCTEMBI C HWM3KOW
CKOpPOCTEH) KPOBOTOKa MOMYT [aBaTe pPe3yneTaTel MWCCNefoBaHWA, B 3HAYMTENLHOW
CTEMNEHW OTNUYAKLWKWECA OT Pe3ynNLTATOR WCCNeN0BaHWA TOMD Me MaTepuana B yCnoBUax
CHMCTEME! C BLICOKOW CKOPOCTEID KpoBOTOKA. B TakKX crny4yaax peayneTaTel, NONyYeHH:Ee B
TECT-CUCTEME [N Vivo, JOMMHE! WMeTe Donee BamHOE 3HAYEHWE B CPABHEHWW C

peayYNLTATAMK WCCNedoBaHui in vitro.
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MNpunoxeHue A

(cnpaBo4vHoe)

HoKnUHKWYeCKKe HCCcnefoBaHKuA H3Oend U NPpoTel0B

ANA CepOeYyHO-COCYAMCTOW CHCTEMBI
A.1 OBlwKe nonoXeHWA

A.1.1 OBocHoBaHWe

B HacToswem npunoxeHuy npegerasneda nHhopmauus no seibopy Tectoe ana
OUEeHKW B3aWUMOOEeNCTBMNA C KPOBLID U3OEeNWA, NpeHa3HavyeHHbiX ANA cepaeyHo-
COCygQWCTOW XMpypruK. Paagen € HacToAWEro cTaHgapTa cogepsuT DyKOBOACTEO NO
peleHu BoNpoca 0 HeoDX0OUMOCTH NPOBEOEHWA MCNEITAHMKA MWA0EMIAA,
HOHTAKTHPYHOLWKWX C KPOBLH.

A.1.2 Knaccudmkauma

Knaccudwkauna B3avuMoOeWcTBUA W30enWA C KPOBLID, NpUBEdeHHAA HWXEe, OaHa
Kak OCHOBA.

a) Baaumogencteve, B pe3yneTaTe KOTOPOro BO3AEWCTEWMHD NOABEDraKT, rMaBHbiM
oBpasom, Widenwe, KOTOpoe MOMET UMETh WK HE WMETE HeXenaTelbHble NoCnencTBus,
noapas3fenawT Ha cnedyolne rpynnes:

1) agcopbuma Denkoe NNasmbl, NWNKOOE, KANBLUWMA WKW ODYTMX BELWECTE M3
KpOBM Ha MOBEPXHOCTW W3O0enud wnu abcopbuywa Takux BELWECTE B
Magenwe;

2) aare3ua TpoMDOoOUWTOR, NEWKOUMTOBR WNK 3PUTPOUMTOB HA NOBEPXHOCTH
Wanenwus, Mnu abcopBuna BHYTPHMKNETOMHLIX KOMNOHEHTOR B M3genue,

3) obpazoeaHne NCEBOOWMHTMMBL WNK  TEAHEBOW Kancynsl Ha NOBEpPXHOCTH
MagenuaA,

4)  MAMeHeHWe MeXaHWJYeCKWX W OpYyrix CBOWMCTE W3denus.

D) BaavmooeAcTEKE, obnapawillee NoOTEHUWANBHBIM HeXenaraenkHbim
BO3NEACTEMEM HA MUMBOTHOE UMK YENOBEKA:

1) axkTmeauma TpomBOUMTOB, NEWKOUWTOB WNW OpYrux KNeTOoK, axkTueaumWa
KOArynAUMK, aKTMeaura  GUbpMHONW3a, aKkTWBAUMA  KOMMNNEMEHTA,
aKTHBEAUMA  ApyrMx  NyTeld  MMMYHOTOKCMYHOCTH  (MMMYHOCYNDEeCccus,
NOBLIWEHWUE MMMYHUTETA, MMMYHOMOOYNALKWA);

2) obpazoeaHie TPOMBOOE Ha NOBEPXHOCTA WALENUA,
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3)  OABWHEHWE CIYCTEa KpoBW (TpoMBa) UNK Opyroro selWecTea ¢ BHYTPEeHHEW
NOBEPXHOCTW  W3OENWS NO  NPOCBETY CWUCTEMbl  KpoeooOpaweHwa
(3MBonNKIaLna);

4)  NOBpeXieHWe KNeToK, UWPKYNWPYILWER KpOBW, NPUBOOALEE K aHEMWW,
reMonuay, nedkoneHnd, TpoDOouWTOMEHMW WNKM  MAMEHEHWIO  dIyHKLUMK
KNETOK KPOBMK,

5) NnoepexaeHWe KNETOK U TKAHEW, KOHTAKTURYOLWKX C U3O0eNHENM,

6) rMNepnna3va MHTHMBL MNA - CEONNeHWe [aKkyMynauua) Apyrod TEaHKW Ha
Hagenuu nubo eBNWU3K HEero, Y4TO NDUBOAMT K CHUAEHWIO KDOBOTOKA WM
MAMEHEHWIO OPYIMX PYHKUWMA M3g0enus;

7) agreama w (unu) poct DakTepwi 1 gpyrux BozbyauTensn WHgEKUuMn Ha
NOBEPXHOCTH W3OENHA.

A.1.3 [HocToMHCTERE WM HeOOCTATKWM MWMBOTHLIX MOoOened W in  viltro
TeCTUPOBaHWUA

Boifop Mogenw © WCNOMNb3CBAHMEM MUBOTHLIX MOMET OwiTe  OrpaHudeH
TpeDoBaHMAMKM, CBA3AHHEIMW C PA3IMEDaMM, AOCTYNHOCTEK OMNPEedeneHHbIX BMOOE W WX
CTOMMOCTEID. OdeHs BamHo, «TobB! WccnefoBarend BHUMATENLHO OTHOCMAWCE K
pPasnNUYUAM W CXOACTBY (DU3MONOMMK BuIDpaHHbIX BUOOE MMBOTHLIX M YenoBeka, ocobeHHo
CBA3AHHLIX C KOoarynauued, gyHKuMen TpoMBOouMToBR W nWaucom dubpuHa, a Takse c
peakured Ha apMakonorMyeckMe areHThl, TakMe KaKk aHeCcTeTHKW, aHTWUKDArynsaHThl,
AreHThl, pacTBOPAOLWME TPOMBL! M TPOMBOLWTLI, U, HAKOHEL, aHTUBUOTIKK.

TaK Kak peakTUBHOCTL MWBOTHBLIX PasnNUUHLIX BUAOB HEOOWMHAKOBA, W peakuWa Ha
paznNuYHbie W3OENWA TAKKe PA3NM4Ha, JaHHbIE, NONYYeHHLIE NWWE HA HUBOTHLIX OOHOTD
BMaa, HeoDXOOWMO MHTEPNPETHPOBATE C OCTOPOMHOCTE. [pUMaTel, Takue Kak BabyuHbl,
obnagawoT GoNblMM  CXOOCTBOM  EMATONOMMYECKMX  NOKaslaTenewl, MexaHwaMa
CBEpTLIBAHWA KPOBW WM CEPOSYHO-COCYOWCTON CUCTeMbl © Yenoeeveckumn [30]. Ewe ogHo
NPeMMYyLLECTED 3AKNK4AETCA B TOM, HTO MOMHO MCNONL30BATE  DONBWWHCTEO
MMMYHONOTHYECKUX MeToqoBs, pa3jpaboTaHHbix ONS YenoBexka, ANA Qpyrkx NpyMMAaTtos.
Cpeau Hux: Td-4, P-TG, ®NA, TAT, F,... Yacto wcnoneaywT cobax, 4To No3sonser
NoNy4nTe UEHHYK wWHbopMauwo, Tak kak TpomBos, 3aevcAwMiA OT NPUMMEHEHHOMo
W3NENWA, Yy HWX BO3ZHMKaeT ODbicTpee, 4YeMm Yy Yenoeeka. 3T0 pazNU4KMe  MONHO
PACCMaTPHBATE Kak NPeMMYyLWecTBO MCNONL30BAHWA cobak B MCCneqoBaTensCKUX Lensax.
CeuHel cumTaoT NoaxogswvmMn Mogenamy bnarogaps CxoACTBY CEpAEYHO-COCYAWCTOM

CHUCTEME! W FeMaTonorMYeckds NokaszaTened 3Toro BM0a W JYenobBexa. [akke cnegyer
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YUMTEIBATE BMAMAHWME XWPYPrUYeCKOro BO3OSWCTEMA NPW UMNMAHTAUMW HA pPe3ynbTaTw
TECTOB M BBOOWTE COOTEETCTEYIOWMA NOMOMUTENEHLIA KOHTPONBHEIA obpa3zed.

BecnegctemMe cylwlecTBEHHLIX OTNWYMA B reMaTonorMyYeckuy U reMocTaTHYeckux
dakTopax U WX aKTUBHOCTW KPOBb YENOBEKa chefyeT WCNoNe30BaTe BO BCEX CNy4anx,
KOrga 370 BOIMOMHO.

TpomBoobpazosaHne — NPOUSCC AMHAMWYHEIW, NO3TOMY ANA (A Vilro TECTUPOBAHKA
TpombooOpasoeaHua  yenecoobpasHo, HACKONLKO 3T0  BO3IMOMHO, NPUMEHEHME
OWHAMWYEeCKMX YCNOBWW (HanpuMmep, B YCNOBWAX NOTOKa, CO30akwllWx onpejeneHHbie
CHMNBl COBWMA Ha rpaHwUe pa3gena  kpoew/martepwan). [ONA HEKOTOPLIX KNACCOB
WCCNegoBaHna B2aMMO0eACTBUA KDOBKM C MATEpPMAnamMi MoryT BbiTe NPUMEHEHE! TECTE B
CTaTUKE.

Tak Kak NauWeHTel C WMNNaHTHPOBAHHEIMKW CEpROSMHO-COCYAMCTEIMA H3genUAMM
MOryT  NONYy4aTe  AHTUKOAryNAHTbl W GHTUTPOMDOTWYECKWME NeKapcTea, BaMHO
MOOENUPOBATE 3TH YCNOBKMA N Wilro.

MNpouwenypkd, WMCNONbL3IYEMBIE ANA OUEHKW W3AEeNWA, nNpefHasHauYeHHbIX  Ons
CepaeqHO-COCYOMCTOM XWPYPIMKU HAa XWUBOTHBLIX, MNOYTH Te Xe, YTO B KNHWHWYECKOoW
npaktuke. OOHako, MOOENM C  WCNONB3ICBAHWEM  SKCNEepPUMEeHTANbHLIX  HHMBOTHLIX
NO3BONAKT OCYLWECTEBNATE MOCTOAHHLIA  MOHWTODMHI W WCCNEeOOBAHWE BaMHLIX
NepemMeHHsIX NpW CUCTEMATUYECKOM KOHTPONE.

A.1.4 lNpoToKonkl TECTUPOBAHKWA (ONA 3KCNEPHMEHTOB Ha MUBOTHLIX)

TpomBGoz, TpomBoambonusa, KpoBOTEYEeHME W MHMEKUWA — 3TH  ABNEHWA
CBMAETENECTEYIOT O HedoMyCTUMOCTH WCNONB30BAHMA W OanbHefdwen paipaboTeW yke
MMEDLLMXCH NpoTe3oE  CepAeyHO-COCYOWCTOW cucTeMmel.  [nA Mansnuia C
KPaTHOBPEMEHHLIM BOZOSWCTEMEM HA KPOBb (MeHee 24 4) BaMHBIMKW ABNAKTCA TOYHbIE
onpefeneHua cTeNeH pasnuuuin reMaTonorieckldx, reMoanHaAMHUYECKUX NEPEMEHHBIX, a
TaK#e NEepeMEeHHbIX, XapakTepuzywwux dyHEUMOHWpoOBaHWe w3genua, obpasosaHue
maccel TpomDoE W, Bo3amoxHOo, amMmbonua. [Mpu ANWTENLHOM, MHOMOKDATHOM  MAM
NOCTOAHHOM KOHTakTe (Bonee 24 4) BHWMaHWe YOENAHNT MeTOOWKEe CepuM WaMepeHW:,
KOTODBLIE CMOMYT OaTe WHODMAUMH OTHOCHMTENbHO EBpemeHu TpomboobpazoBaHusa W
Tpomboambonuu, noTpebneHua KOMNOHEHTOB UWPEYIMPYHILLEW KDPOBKM, BO3HMKHOBEHMA
TMNEPNNasMik  BHYTPEHHEW NOBEDXHOCTW cocydoB W whdekywn. B obowx  Tunax
BO3OENCTEWA W KATEroOpWAX KOHTAKTa MCCNefoBaHue remMoniia MMeeT BaHOe 3HaYeHHe.
Ha obpazoeaHwe TpomBDOB MOMET OKA3ZLIBATL 3HAYMTENEHOE BNWAHWE XUPYQRIWYEecKas
TeXHWKA, pa3sHoobpa3sHble,  33BMCALME  OT  BPEMEHW,  TPOMDONMTUYECKME K

SMBONMTHYECKWE Eq}f_t]E'HThl: WHDEKUWKY, BLI3BAHHLIE M3OENWEM, W BOIMOMHBIE WIMEHEHWHA
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NOBEPXHOCTH MPUMEHAEMBIX  W3OENWH, HanNpUMEep TUNepnnasva MHTHMB W NTW3KC
3HOOTENWUA.

MocnegcTens B2aMMOOeRCTEMA YYHEPOaHEIX NOBEPXHOCTEN C KPOBBHK MOTyT ObITh
pPasNMUYHBIMK. OT MHOMecTBeHHoro TpomBoza v ambonuw o Heynoeumelx 3ddexTos,
TAKKWX KaKk YyCKOpeHWe noTpebneHWs reMoCTaTHYMEeCKWX 3NeMeHTOB, NocnefHee MOXeT
MMETL KOMNEHCWPOBaHHLIW xapaktep (obwee uucno TpombouwtoB, noTpebNeHHLIX
W3NEeNWeM, Kaxk Npaswno, Mano W He BNWAST HAa pe3yneTaTel adanuia obwero 4ucna
TPOMBOLUKMTOR) MK
NPUBECTH K CHUMEHWIO YMCNEHHOCTH TpomBOOoUWTOB W (DaKTOpPOB CBEpPTHIBAHMA KPOBM
(nnowaas NOBEPXHOCTM W3AenuA Benuka, 4Tobbl 3axBaTWTe 4vcno TpomBouuToB,
O0CTATOMHOE ONA UAMEeHEHWA pe3yneTaToe aHanuaa obwers yuena TpoMBouMToR ).

A1.5 MpoTokonkbl ANA TECTUPOBAHMA in vitro

in vitro TecTMpoBaHWe NO3IBONAET NPOBOAWMTE OOCTATOMHOE ONSA CTATMCTHYECKOH
OUEHKM YMCNO  TECTOE NPU OTHOCHMTENBEHO  HM3KOA  CTOMMOCTM W OTCYTCTBUM
HeobX0AWMOCTH YMEPLLBNEHWA NOGONBTHEX KUBOTHLIX. MaMepeHa CBA3AHE! C BbICOKOW
CTEMEHbK BApWabensHOCTH FEMAaTONOMMYECKMX, FEMOOMHAMMYECKX U DYHKUWOHANEHLIX
CBOWCTE, (hOpMUPOBaAHUEM KPYNHLIX TPOMBOB W akTHBaUWed CUCTEeMbl KoMnnemedTa. n
vitro noaxoa NO3IBONAET PErMCTPUPOBATL KMHETUKY paanuyHeblX hakTopoB W aKkTMBHOCTEHN,
M3MEHAA NPOOCMANTENEHOCTE KOHTAKTa MaTeprana unn M3nenns C KpoBbH.

A.2 KaHwonu

KaHonu obbl4HO BBOOAT B 04WH MNW Bonee OCHOBHLIX KPOBEHOCHLIX COCYO0B AnA
obecneYyeHus HenpepoIiBHOMO NOCTyNNeHus KpoBW. Mx Take npumedanT 8 AWK » gpyrix
YCTROWCTEAX. KaHIONK MOXHO MCCNeQoBaTE B OCTPOM MW XPOHUYECKDM JKCNEPUMEHTE K,
KaK NPaeuno, WX UCCNeayT KaK apTepuoBeHozHEe (AV) WyHTLL. VIcnons30BaHMe KaHwob
HEZHAYMTENBHO WaMEHAET YPOBHW KNETOK B UWMPEYNUPYHOLWEeRA KPoBM WNK pakrops
CBEPTLIBAHWA KPOBKW. KaHionW, KaK W Opyriue yCTpOWCTEa, MMELWLKWE KOHTaKT C KpOBLID BHE
opraHWama cornacHo 5.2.1, 0bbIYHO B MEHBLIER CTENEHKW NOOBEPraT MCCNEN0BAHMID (CM.
5.2.2,5.3).

A.3 KaTteTepbl U 30HALI

BONbWWHCTEBD TECTOR, NPMMEHASMEIX ANA WCCNEd0BaHWA KaHINL, NOAXOAAT M ANA
WCCNenoBaHWA KaTeTepoB W 3oHAaoB. [lonowedHue KaTeTepoB B apTepWansHOW WK
BEHO3IHOW CHMCTEME MOMET 3HAYWTENBHO NOBNWATE Ha B3AWMOOENCTEWE W3NEnuA C
Hpoesko. Pekomengyetcs OcylWecTenNAaTe O0HOBPEMEHHOE KOHTPONbBHOE WCCnenosaHwve,
WCNONB3YA NPOTUBONONOXHYH apTepuio unu Bedy. MNpu yaaneHuw kateTepa HeobxogumMa

OCTOPOMHOCTE, 4TODBI HE COBWHYTE TpomD. Moconenosadne in situ 0aeT BO3MOMHOCTH
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OUEHWTE CTENEHE YY4ACTUA NOBPEXOeHNA MHTUMEl MNKW MECT BBOOA KaTEeTEPOE M 30HO0B B
npouecce obpazoeaHua Tpomba. WccneqoBaHwe KUHETHMEM © MPUMEHEHWEeM MEeuYeHbIX
KOMNOHEHTOE KPOBM pDEKOMEHOYeTCcA TONbLKO [JNA KaTeTepos, KOTOpble BBOOAT HAa
ONUTENEHOE BpeMA, HO MOXeT BblTe NONe3HslM ANA NPOrHO3WMPOBAHWA HAKONMNEHWA
TpomBoB N wivo. AHTUrpadMa M MIMEepeHWe CKOpPOCTWM KpoBoToka no Jonnnepy moryT
ObiTh TAKHE NONe3Hsl.

A.4 JecTpakopnopanbHbIe OKCUMIeHaTopsl, remogranuiartopsl, obopygosanue
anAa nevebHoro adpepeza W ycTpoWcTEa AanA  abcopbumm  cneuutprUecKnx
KOMMNOHEHTOR KPOBK

MemocTaTudeckan peakuua Ha AWK moweT BbiTe BECbMAa 2HAYMTENBEHON KU OCTPOR.
Muorue daktopel, TaKMe KaK NPUMEHEHWE OTCOCOB KPOBKW, COCTAB NOLABAEMOW HACOCOM
HMOKOW YAcTW KPOBMK, TMNOTEPMUA, KOHTAKT KDOBW C BO3OYXOM M BPEMA KOHTAKTA, BIWAKT
Ha pe3yNbTaTel MCCNeAoBaHWA. IMBONEI B OTEOOALIMXY MaricTpanax MOoXHO onpegenars,
NepMoguYecky noMelwian ex vivo MUNeTPel ANA KDOBKM MMM NPUMEHASR yNbTPa3IByK WNW
OpYIME  HEWHBA3WBHbLIE npuembl.  Haxonnexswe  TpomOOB  MOMHO — OUEBHWMBATH
HENOCPEeOCTEEHHO BO Bpems paboTel YCTPOWCTEA, OTMe4Yan Takue yHKUHMOHANbHbIE
NoKasaTeny W3genWAa, Kak nageHde OaBneHws B OKCWIeHaTope W CKOpPOCTE NepeHoca
kmcnopoga. MNpuobpeTedHHan spemerHHas gModyHKUMA TPOMGOUMTOR, AcCoUMMpYOWAanca
¢ ebifopouHsiM  BoiceoBoxgeHwem anbda-rpadHyn, Habnwpganace y NayWeHToR c
noaknioveHHeiM - AWK [31], BpemAa KpoBOTeYSHWMA W OpyrMe MeTofbl WCCNeloBaHWA
TPoOMBOUMTAPHOMO remMocTasa ocobDeHHo pe3yNsTaTUEHDI.

AWK W remoanani3aTopsl MOMYT CTaTek NPUYMHOW aKTHBAUMWK KOMNONemeHTa. B
peaynLTaTte MOMET BOZHWKHYTh 3IHAYMTENBHLIA NEerodHbLIA  NerkocTas, NoBpexaeHue
nerkMy W ux QyHEUWA. No3ToMy KONWYECTBEEHHAA OUEHKA reMOnWTUYECKOW aKTHMBHOCTH
KOMMNEMEHTA BECbMA 3HAYMME W 3ABMCHT OT NPUMEHAEMOrO UIOENUA.

ObopynoeaHwe gns TepaneeTwuéeckoro adepeza w ycTpoWcTea ana abcopbume
cneyududecknx cyboTaHUMA 12 Kposw BNarogapA BLICOKOMY NOKA3ATENHK COOTHOLUEHWSA
MEXOY MMOWAALKD NOBEPXHOCTM W obbemMom MOryT ObiTe NOTEHUWANBHOW MNPUYUHOW
AKTUBAUMKM KOMNNEMEHTa, Koarynauwu, TpombouuToR W nedkouyuToe. WMoccnegoeaHwe
B3aMMOOEWCTBMA HPOBM C NOSODHBIMKM W3nenuaAmMu chnegyeT NpOBOOWTs NO TEM e
NpPUHLKMNEM, Kak " WMCNbITAHKE AKCTPAKOPNOPanbHbIX OKCMIEHaTopoB ]
remModuani3aTopoe.,

A5 WMapenwn, nognepxuearowme paboTy Menyaodkoe cepaua (CHMCTEMbI

BCNOMOraTensLHOro KpoeoobpaweHun)
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3TH W3OENKUA MOTYT BbI3EIBATE 3HAYUTENBHEE MIMEHEHWA PAZNKMYHEIX KOMNOHEHTOS
kpoew. Cpeaw dakTopoB, npuBodAwMx K Takomy 3ddexTy, MoMHO ykasaTe Ha
3HaYMTENLHEIE NNoWwanM WHOPOAHLIX NOBEPXHOCTEW, BO3OSWCTEYHILWMX Ha KpOBb,
BLICOKMA PEXMM KDOBOTOKA W YYACTHM, HApylwawwuwe kposoTok, Nubo 3akpyuuean ero,
nubo pazgenss. MccnegoBadHue Takux M3genuid MoMeT BrNwYate B cebs waMmepeHus
remMonuaa, KoHueHTpauuw  TpomBouwTtoe w  dwbpudoreHa,  wuanecnocobHoCTH
TPOMBOUMTOE, SKTMBHOCTH KOMMNemeHTa. HeobxoOum MOHWTOPWUHT dYyHELWOHWDOBAHKA
nNevyeHn, nerkdx, UeHTpanbHOHW HEepPBHOW CWCTEMbL. BaMHbIM  KOMMNOHEHTOM  OUEHEM
W3denua ABNASTCA OEeTankHOe WCCNeA0BaHWE NaTONOMMYeCcK X M3MEHEHWH C NOMOLWLK
XMpyprudeckoro katetepa [40], [41].

A.6 MNpoTe3bl cepaeyHoOro KNanava

MNpW NpoEedeHWd OLUEHKW CEpOSyHbIX KNanaHoe UrpakwT BAXHYK poNs MHE33UBHOE,
HEMHBA3WMBHOE W TMOPOOWMHAMHWYECKDE MCCNEeNoBaHWA.

OpgHuM w3 Hawbonee 3dexTMBHLIX  cnocoBoB cKpWHUHIE  gucdyHEULMK
MCKYCCTBEHHLIX KNAnNaHoe ABNAETCA BuicNywweaHwe [42]. 3xokapguorpadua Tunoe 20 w
M noagonaeT NoONy4nTe C NOMOLWLKD yNETpa2eyka wiobpamenwe cepaua. OTpameHwe oT
THAHEW C pasnuYHOR  CTENeHLID aKyCTHYECKOrD MNormolweHHs  BOCNPUHUMAETCA M
nepenaerca B cqopme w3obpamedua. lMpw 3toMm moweT ObiTh M3aydeHa CTpykTypa
NnoBepxHOCTH KnanadHoB. PaboTawwWe npoTeds KNanaHoe GOopMUpYIOT 3X0-CHrHansl
BLICOKOMD YDOBHA, YTO O3eT BOIMOMHOCTS NOMy4YaTe OOBONLHO YeTKoe W3obpameHue
neuMxyLeroca npenatcTena (Tpomba, ambona). OgHako, kadvecTeo u3aobpameHna 3aBUCKUT
OT TOrD, KAKoW KnanaH wccnefyloT. 3xokapavorpadns MOKEeT OKa3aThCA BECLEMA LeHHOW
B WCCNefoBaHWKM paboTel NPOTE30B KNANaHOoB, MArOTOBNEHHLIX W3 BHONOrMYEcKUX TKaHeR.
C NOMOLLH 3TOMD METOOA MOMHO BEIABWTE PA3IPACTAHMA M YTONWEHWA CTEHKM KNanaHa,
CrycTEW KpoBW. Mcnonsaysa 4epHo-Benyo U LUBETOBYD BU3Iyanu3auvwK OTPEDKEHHOrO 3X0-
curHana npW  nNpoBefeHnK  3xoapavorpadly, MOMHO  MOEBHTHQWUMpOBATE M
NPUBNKINTENEHO OUEHWTE 0DPAaTHLIN TOK KpoBw [42].

PekoMeHOyoT Takke onpegendTs BeUKMBAHWE W arperaumw  TpomBouuToE,
NEOBECTH WCCNeAOBaHWMA CBEPTHIBAHWMA KDOBWM W rEMONKM3a, MW3IMEepUTe  Oasnedue
KPOBAHOMO pYCNa W CKOPOCTE KPOBOTOKA, a8 Tak#e NPOBECTH ayTONCHMK KnanaHa u
NpunerawwKx Tkaden [41], [43].

A.T MNpoTesbl cocynoe

B paanuyHbie y4acTkM BEHO3HOW KW ApTepuanbHOM  cUcTeMmbl  MoryT BbiTb
MMMNNEHTUPOBEHEl NOPUCTEIE M HENODWCTHIE MaTepuans. Ewbop yyacTka onpegenseTtca,

rMaeBHBIM GﬁpEIEGM, npegnonarasMsim NpuMeHedneM nportesa. YeM MedHblWwe ANWHE
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npoTesa cocyfa W vem bonswe ero gMameTp, TeM Bbille BEpOATHOCTE TOMD, 4TO NpOTes
He zakynopwtcA. lMpaeuno GoneWworo nansua OnNA NPoOTe3oE COCYOO0B, BHYTPEHHWA
OMaMeTp KOTOpbiX mMeHee 4 MM, MOMHO cbopmynMpoBaTe cnegyowum obpazom: anvHa
npoTesa cocyda A0NKHA COCTAaBNATE 3HAYeHWe, paBHOE OWAMEeTPY, YMHOMEeHHOMY Ha 10
(Hanpumep, 40 MM gna npoTeza guaMeTpom 4 Mm). Hanuwuwe npoceeTa B NpoTeae cocyaa
onpeaenseTca ¢ NoOMOWbLK NansNUPoOBaHWA NyneCca B QWCTANLHOM Y4acTKe npoTesa, a
TAKHKE NepUodMYECcKN NpoBoaUMON aHrorpauel. YneTpassykosoe nccnegoganne, AMP
w M3T moryT DBeiTe BECEMAa NONE3Hbl. PeayneTaThl CEpUM WCCNEACBAHWMA MEYEeHLIX
TPOMBOUMTOE  KOpPDENWPYRT © MNNOWadskH NOBEPXHOCTH  HE3HOOTENMIWDOBAHHLIX
TpaHcnnadTatoe y BGabywHoe [30]. [lMpumeHeHne mMeToga MedeHblx TpomBouWTOR
obner4aer ebiABNeHwe mMecta obpa3soeaHnA TpomboB Ha cTedHkax. PekomeHgyioT
NPoBCOWTE CEPUH NOACYETOB 4Mcna TpoMBOUWTOB, BLICBODOMOAWMACA KOMNOHEHTOR
KNEeTOK KpOBWM, NPOOYKTOE derpadauny dwubpuHoreHa/fubpuHa W AKTWBUDOBAHHLIX
NpoOgyKToR KoArynAuWKd. AYTONCHMA TAKOro NpoTes3a W NPUNErawlwdx K HeMy CerMeHToB
cocyaa Ana mopdonord4eckux MccnefosaHvid UenocTHOCTHM SHOOTENWE W peakuuM
nponudpepauny  MOMEeT  JaTe  UeHHyK uWHpopmauu. CucTemartideckas  oueHKa
NpogonsHoW W NONEpevHoOW CeKUMA NPOKCWMAansHore W AWCTansHoro aHacToMOo30B, a
TaKKe OTAENbHEIX UEHTpankHeIX 4YacTed cocyna Heobxoouma ONA TWATENLHOW OUEHKW
uanenua [43).

A.B NNoBywkwn TpOMBOB M CTEHTLI
ATY W3OENWA  MCCNenyT adriorpaduer W YyNbTRa3sBYKOBLIM - METOOOM.

OonyckaeTca NpUMEHEHWE METOOMK ANA OUSHKK NPOTe308 B cooTEeTCTEMM ¢ AT [43].
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Mpunoxenwne B

(cnpaso4Hoe)

NabopaTopHbie MeTOAbLI: NPHHUMMLI, HAYYHOe OBOCHOBAaHWE W MHTEPNPeTaLMA

B.1 OcHOBHbIE NONOXEHHA

B.1.1 O6ocHoBaHue

B HacToAwWeM NpUNOXeHWW PACCMATPUBAKT NPUHUMNE W Hay4Hoe 0DOCHOBAHWE
METOOOB WCCNenoBaHWA, WanowedHHslx B 6.2.1. lNogpobHoe ONWCAHWE 3THUX METOOOE
MOXHO HAWTW B CTAHOApTax no natopaTopHOW MeJWUWHCKOA NPaKTHUEE W KNWHWYECKOW
natonoruw. B coenkax [17] — [44], [46] — [49] w [59] paccmatpueamT mMeTogsl
WMCCNedoBaHMA,  KOTOpele  MoryT  BbiTh nonesHel  4nAa  OUeHKW W3genui,
B3AUMOOEWCTBYHOLWKMY C KPoBb. WM3-3a BMONOrMYeckoro pazHoobpasuMa M TEeXHMYECKuX
OrpaHUyeHMA  TOMHOCTE MHOMMX W3 3TMX  MeTO40B  HefocTaTtouHo  ebicoka. [lo
BO3MOMHOCTH, 4TODBEI ONpefennTe 3HAYMMOCTE pDe3ynsLTatos, WocnegoBaHuA NOBTORSAKOT
HECKONBKD pa3.

B.1.2 NpuHuwMnel in vitro TecTHpoOBaHMUA

McnoneayoT cTtatiyeckre M AWHAMUYEeCKWe CUCTEeMbl, HanpuMep, UMPKYNAUWD no
3aMEHYTOMY KPYTY U CMCTEMBI HA OCHOBE UeHTpudyyrmposadua [50], [54).

B.1.3 YcnoBuA npoBeaeHnA TECTUPOBaHKA

Ona Toro 4ToBbl WCCNeQoBAHWMA OOCTArANK LUen W OUEHKa B3auMOOenCTBWA
W3OENWA C KPOBLH DhINa afexkBaTHOW, COOEpWallyH aHTUKOAryNAHT KPOBb WNM NNasmy
3N0POBOFO YENOBEKA WKW 3KCNEPMMEHTANBHOIO MMBOTHOMD WHKYOWpYHT B KOHTaKTE C
MarepHUanom I Magenuem. BoageWctere OOMHKHO NpPoOMCKOOMTE B
CTAHOAPTU3WMPOBAHHbLIX YCNOBUAX, MOOESNUDYIOWKWX YCNOBWA NPUMEHEHWA B MedUUMHCKON
npakTuKe, B TOM YMCMNe ONUTENBHOCTE B3aUMOOEeRCTEWA, TEMNEPaTYPY W XapakTepUCTHUKK
KDOBOTOKAE. AMWKBOTY KPOBWM WNKM NN33Mbl  WCCNEOYHT Cpa3dy nocne HOHTawkTa c
MaTEpUaNnoM UNK M3genuem.

Boifop yCNoBWMA 3aBWCHMT OT TOMD, KAKoe W3Nenue WunK maTepuan MccnenytT, a
TaKHEe 0T HAIHAYEHWA JaHHOID W3OENUa.

MNpw nogroToeke obpazuoe AnNa TecTWpoBaHwAs ocobeHHo BawHo wWaberate
AKTHBAUWK WMW  BbigeneHWA B 0D0beMm KpoBWw nNbbiX KOMMOHEHTOE 00 Ha4vana
TecTUpoBaHuA. OaHaKko, NoOXO4ALME YCNOBWA 33BUCAT OT TECTUPYEMOro WMIgenua WnM

MaTeprana 4 onNpelenATCA YCNOBUAMK EM0 3KCNAYaTaunK.
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B.14 Bo epema WCCNedoBaHWMA  W3OENWA, KOHTAKTUDYHOLLMX  W3IBHE, M
UMMNAHTUPYEMBIX W3OENWA B YCNOBWAX, B KOTOPBIX WX NPUMEHADT, KDOBL coDMpawT B
AHTUKOATYNAHT, 8 UCCNeaoBaHKe NPoOBOLAT, KaK onucado, bea npegeapuTenLHOW CTaauK
BO3NeMCTEMA. TECThl DA3NENEHE Ha MNATE KATEropMA CcOornacHo 6.2.1 B COOTBETCTBMM C
NPoLEccoM MK CHCTEMOW, KOTOPLIE WCCNeaywT. TpomMBo3, KoarynAuMK, KNeTEW KPoBW M
WX OYHELMK, TeMaTonorMid W aKTHEALWID CHCTEMEBl KOMMNEMEHTA.

B.2 Tpombos

B.2.1 NpoueHTHOE BhipameHHe OKKNHO3WK

Mocne Toro Kak W3genue WCNONeB30BANM W W3IBNEKNW, OUSHKY OKKNH3WW
OCYLUECTENAKT BH3YaNkHO W OUSBHWMBAKIT B npoueHTax. OnpefenawT CcTeneHb
TpomboobpazoBaHMa B npoBogAwem  nytrn. OTCyTcTBME  BMOMMOW  OKKNO3WK
HeobA3aTENEHO 03HaYaeT OTCYTCTEWE Npouecca TpomboobpazoBaHuA, NOCKoNsKY Tpomb
CO BpeMEHW erc 00pasoBaHns MOXET HAMEHWTE CBOS MECTOHAXOMOSHWE K TOMY MOMEHTY,
KOT0a OUEHWBAKT NPOUEHT OKKNK3MW. TIpUMMHOW 2aKyNopxM cocyga MoweT DeiTe He
TONbKO TpoMBO3, HO W TMNEPNAA3UA MHTMMBI, OCODEHHO B MECTaxX COBWHEHWA NpoTE3a C
cocyaom. [nA  onpefensHWA  NPUMpPOAabl  OKKNH3WKM  NPOBOAAT  MUKPOCKONWYeCKoe
vwccnegoeadve. OnpegeneqHye NNowanM NOBEPXHOCTH, NOKPLITOA TpoMBamu 1 ceoboaHon
OT HIKX, — NONYKONMUYECTEEHHLIA TECT, U MOXET BbiTk MCNONL3I0BAH HA OCHOBE CPABHEHMA.

B.2.2 YMmeHblUeHWe KpPOBOTOKA

MapameTpbl KpPOBOTOKE (CKOPOCTE WNM  0DLEM) WIMEpAKT MocNe OfHoro
npUMeHeHna. Mamepedde MOXHO NPOBOOWTE BO BREMSA, Nepel Wnk nocne npuMeHeHns.
MofAcHEHWE ¥ MHTEPNPETAUMID Pe3yNeTaToB NPOBOAAT B cooTEeTCTEMK ¢ B.2.1.

B.2.3 NpaBumeTpu4eckMit aHanus (onpegeneHne macchl TpombBos)

Maccy TpomboE wmaMepaAwT nocne  yoaneHwa  Wagenus.  [oAcHedwe  w
WHTEPNPETAUMID pEIYNETATOE NPOBOOAT B COOTRBETCTEMK ¢ B.2.1.

B.2.4 CeeToBan MMKpOCKONKWA

C nomowbio 3TOA METOAWKM MOXHO NONy4YUTe WHOPMALWID O NNOTHOCTW KNETOK,
KNeToYHOW arperauun, GubpuHe, OTNOMWBLUEMCA Ha MAaTEpWane, a Takke O MecTe
pacnono#eHa 3THUX OTNOXMEeHWH Ha Marepuanax wnv  Wigendd. Metod SABNAETCH
NoNyKavyecTBEHHBLIM.

B.2.5 Nepenan naeneHns B M3Oenum

3TOT noKazaTtene WM3IMEPAKT OO0 W nocne  npuMeHeHnda.  [oACHEHHE W
WMHTEPNPETAUMID pE3yNLTATOR NPOBOAAT B COOTEETCTEMM ¢ B.2.1.

B.2.6 Cranupywowan anekTpoHHas Mmukpockonua (C3M)
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MoACHEHWE W WHTEPNPeTaUMKD NPOBOGAT B cooTeeTcTeMu ¢ B.2.4. 3ToT meTtoq
WMMEET NPerMyLLECTBO Neped CBETOBOW MMkpockonwed (cm. B.2.4), tak kak gaer Gonee
NoapobHyK WHEOPMALWK OTHOCHMTENBHO TOHKOW CTPYETYPBI MayYaembix KOMNOHEHTOB.
BelBodbl 0 KONWYECTEEHHEIX XapakTepucTUKax TpebywT QOCTaTOMHOMO YWCNa NOBTOPHLIX
onpefeneHWid, 4YTo nNo3BonMNe OBkl YCTAHOBWTE CTENeHe  BOCMPOW3BOAWMMOCTH
pes3yneTaTos.

B.2.7 CeA3biBaHWE aHTHTEN

Bcneg 2a kadecTBeHHOW OUeHKOW oTnowedHwd dubpuHa wu TpombouwToR C
WMCNONb30OBAHWEM MWMKDOCKONA BO3IMOXHO NPOBEdeHWE KOMNWYECTBEeHHLIX onpefensHui
3TMX NapaMeTpoB C WCNONb30BaHWeM adHTuTen, cneuywdudeckux & dubpuHoreHy o
peuenTopam membpad TpomBouwTop. [NA yOaNeHWA KOMMNOHEHTOE Kpoew, cnabo
CBA3AHHLIX C NOBEPXHOCTLHY, WccnedyemMble obpa3subl neped B3aWMOJeACTEMEM C
SHTUTENAMW CNedyeT TWAaTeNsHO NPoOMbITh.

B.2.8 UccnegoBaHne TPaHCNNAaHTUPOBAHHOTO NPW ayTONCKHK

MeToo MMEEeT BAKHOE 3HAYEHWE ONA OUSHKM DMONOrMYeckon peakuMy opraHvama
Ha8 WMNNaHTUpOoBaHHOE W3denwe. PacnpefenedHwe, pasMepbl W MUKPOCKONWYECKYHD
NpUpogy KNEeTO4HLIX OTAOHMEHMA MOMHO HawunyYwum obpasom  onpegendTs npwM
naronoroaHatoMUYeckoM  uccrnefoeaHuy.  HewoTopwie npegnaraemele  npouegypbd
onybnukosade [40], [41].

B.2.9 UccnepoBaHne AMCTANLHBIX OPraHOB NpW ayToONCHM

Lene wccnegoBaqHva — WM3AyYeHWME BNMAHWA WUMNNAHTWLROBaHHLIX W3OEenWd Ha
aWMcTaneHele opradel. Cpegu BoamowHsx adupertoe — Tpombosmbonua, wHpekuma w
3aKkynopka uanenua.

B.2.10 Awurvorpadmua, BHYTPMCOCYOWCTBLIA YyNbTpaszeyk, [JonnnepoBckWi
YNbTPa3ByK, CUMHTUNNALWOHHAA ToMorpad e, MarHuTope3oHaHcHan Tomorpaduna

OguH  uny  komBDWMHAUMA W2 O8HHLIX MeTogoB MoxeT OblTb NpUMEHeH anS
onpefeneHWa HanuyuA NpocBeTa WNK CTENeHW CY#eHWA CcOocyJWCToro npoTe3a MM
OpYroro KaHana, a Takke OnA onpegeneHnsa TpomBoobpazoBaHmna Ha CTEHKAX M3IOenua BO
BpemMa ux YHKUWMOHWPOBAHWA in vivo.

B.3 Koarynauwa

KoarynAunoHHeIE MeToObl OCHOBAHB! Ha WMCNONL3IOBAHWKM HATHUBHOW (CBeXen, Des
AHTMKOArYNAHTOB) WeNbHOW KPOBM, UENbHOM KPOBM C AHTWMKOArynAHTamu (obbidHo —
UMTPaTHOMA ), NNazmel, oborawedHon TpomboyuTamu, 1 BecTpomBouMTapHOW NNAa3MBL.

Tak kak  GONbLIWHCTEO CTaHOapTHLIX KOarynAuWoHHeX  TecT-Habopoe

npegHazHadedsl  And  obHapyseHwa HapyweHHd B OYHEUWMOHWDOBAHMKW  CHCTEML
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CEBEDTLIBAHWA, MYTO NPWBCOWMT K 3aMelneHWH CBepThIBaHWA WM  NOBLILWEHHOW
KDOBONOTEPE, NPOTOKONLI MCCNEA0BAHMA B3AMMOOEACTEWA M3ILeNUe/KpoBL SOM#Hb DbiTe
WaMeHeHbl Tak, 4ToDbl NoOOXoOMTs ONA perdcTpauyuM yckopedws Tpomboobpasoeanwus,
WHOYUMPOBAHHOIO  KOHTAkToM C  DuomaTtepuanamW. TecTel, OCHOBaHHbIE  HAa
AKTUBMPOBAHHOM YACTHU4HOM TPOMBONNACTHHE, BKNHOYAKOT B ceDA TakWe aKTUBATODLI, KaK
KAOMKMH, UENMT WNW 3NarpoBy KkWcnoTy. TecT-koMDWMHAUMWA, COOepHallMx Takoro poga
aKkTHeaTopbl, cnegyeT w3berato, NOCKONBEY WX NPUMEHEHWE MACKMDYET YCKOpEeHue
KoAarynauuM, BeI3BaHHOS KOHTAKTOM C MartepranomM Wni Wagenuem.

KpoBe WHKYBUPYIOT C WMCCNeayembiM MaTepUanom KaK B CTATWHECKMX YCNOBUAX
(AYedka c napannenbHelMW NNACTUHAMK), TAK ¥ B CHCTEME C 33MEHYTOH UWDKYNALKWEW,
rae MvcchegyemslM MaTepuancomM RBMNAETCA BHYTPEHHAA noBepxHocTe TpyBok. lMocne
oNpefeneHHoro BpeMer WHKyDauwWK NpoBcdAT TECTUPOBAHWME KAK NOBEPXHOCTH, TaK M
KpoBK [54).

B.3.1 YactuuHoe TpombBonnactuHoeoe epema (UTB)

YacruuHoe TpombonnacTuHoeoe epemA [38] — 370 Bpema obpazoBaqua cryctka B
pexkansUUdULMpoBaHHOR UMTpaTHOW  nnaame npy  gobaeneHdu HACTHUYHOIO
TpoMBOnnacTuHa. YacTUuHbld TpomBonnacTid — oconyMnUiHan B3B&Ch, KOTOPYID
0BBIMHO 3KCTPArMpyHT M3 TKAHEBOro TPOMBONMACTMHA, FOMOrEeHaTa MO3ra WNu Nerkoro
mnekonuTawowmx. Cokpawedne YTB, eo3HvKarles NpW KOHTAKTE C MartepwanamMu B
YCNOBWAX NPMMEHEHWA B MeJWUWHCKOW NpaKTUKe, yKadbiBaeT Ha rMNepKoarynaunig, v ero
paccmaTpuealT kak dakTop onacHocTu Tpombozoe. YanuHeHwe YTB npegnonaraet
AedUUNT Kakux-NMbBo QakTopoE CEEDTLIBAHWA KPOBK (33 wckndedHuen dakropos VI K
Xy 1 (ubpuHorew), Il (npotpomBud), V, VI X, X, X wnu X1

[enapyH K Opyrie aHTHKOArynAHTEl Takke yeenuyneawot Y TE.

B npooaxe wMeeTcA Habop peakTUeEoB ONA  onpefeneqddws YacTU4HOro
TpomBonnacTMHOBOrO BpEMEHW, B KOTOPbIA BXOOAT pasNWYHbIE aKTWBHLIE BellecTea,
TAKWE KaK KoAnWH WNKW UenuT. TecT-Habop, B KOTOPOM WCNONL2YIOT 3TH pPEaKTMBLI,
HA3LIBAETCA «TECT AKTMBMPOBAHHOM NapUWansHOre (MacTUYHOro) TpomBbonnacTUHOBOID
BpemeHis (AYTB). TecT He npUMeHHM ANS OUEHKW B3aWMOOEWCTBMA MENIy KPOBLH M
Manenuem N wifro, NOCKONbEY aKTHBUDYIOWIME BellecTBa MACKUDYIOT AaKTHUBALMKD,
BEIZBAHHYH WAAENWEM WUNK BXOOAWMWMK B 80 COCTAB MaTepuanamm.

B.3.2 NpoTrpombuHoeoe Bpema (MNB)

3TOT TECT OCHOBAH HAa TOM, Y4TO B TLWATENBHO MAMEPEHHOM 0DbeMe NNasmebl KpOBK
WMEETCH ONTHMMANbLHAA KOHUEHTPAUMA WOHOB Kanbuwsa u wabbiTok TpombonnactuHa, w

nepemeHHsIe BEMWYMHMHB — KOHUEHTRaUMA I'IDUTFFDMEIHHE M OoNoNHATENBHBIE I'_T.}EIKTDFFI:I
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[38]. He pekomedHayeTCA UCNONL30BATE OKCANAT B KAYMECTBE AHTUKOANYNAHTAa, NOCKONbKY
taktop vV medHee cTabuner B 3TOM  pacTBope, YTO NPWBOOMT K YBEIUYEHWIO
NpoTpoMBMHOBOIO BpeMeHW. 3TOT TecT no2BonNAeT OonpedendaTs NPoTpoMBWH M
OONONHWTENEHEIE  akTopel. B NpUCYTCTEBMK  THAHeBOoro TpomGonnacriHa Bpems
0Bpa’oBaHWA CrycTEa 3aBWCHUT OT KOHUEHTpauwK npotpombuHa, daktopoe V, VI w X (npu
ycnoeum, uTo cubpurored, ubpuHoNUTHUECKAR W AHTUKOANYNUPYIOLWAA aKTUBHOCTL B
HopMeE). YeenwueHwe nNpoTpoMOWHOBOrO BpemMeHW obbIYHO YykassBaeT Ha JeduuuT
npoTpomBuHa unu haktopoe VW, VII, X vnu dubpuHoreHa.

3TOT TECT UMEET 3HAYEHME TONLKO AN CUEHKN MMMNaHTUPYEMEX M3genui.

B.3.3 Tpombunoeoe Bpems (TB)

TpombuHoeoe Bpema [38] — epemA CBEpPTLIBAHMA NNazMbl NpW AoDaBneHuK
pacTeopa TpoMBMHA CO CTAHAAPTHOW AKTMBHOCTEH. TpoMBOWHOBOE BpEMA YBENWUMBAETCH
npw gedpuymte drbpuHoreda (Huxe 100 mr/n), npy aHoManuax B Mmonekyne gubprHoreHa
W NPK NOBLILLEHWKA YPOBHEW NPOOAYKTOB DeCTpyEUnK pubpuHoreda v ubpura (NOP) now
renapuHa. OBeIYHO TECT NPOBCAAT ANA OLEHKK MMNNAHTHUPYEMBbIX M2OENHWA.

B.3.4 NeHepaumna TpombBuHa

MNpv s3aumMoiedcTEMd C MarTepuanamd WHTAKTHAH CUCTEMa CBepThIBaHWA B
npucyTcTery pocdonunuaoe (Cwv. B.3.1.) reHepupyeT TpoMOKH, KOTOpBIW MOXET DbITh
KONMYECTBEHHO W3MEPEH NO KOHBEPCHMM XpomoreHHoro cybotparta. JaHHeli MeTod uMeeT
ropasgo  ODonee  HM3kMA  pa3bpoc  pe3yneTaToB N0 CPABHEHWK C©  OOBIMHBIMMK
KOarynAUMOHHLIMK TECTAMU.

B.3.5 ®ubpuHoreH

OucubpuHoresemus, adubpuHoreHemMna W ruNopUDpPUHOrEHEMIWA BLI3LIBAKOT
yeenudenne YTB, NMB v TE [21]. CrpunuHroesd TecT TB HawbBonee uyBCTBMTENEH K
nedmuuty  dwbpuHoreda. Ecnu  TpebyeTcAa  Toudbld  nokazaTtens fubpuHorewa,
peKOMeHOYeTCA MoguduuupoBadHel Tect TB «Pentunazoeoe epemsar, TecT-Habop
KOTOPOTD Tak#e MMEeeTCH B Npogdaxke.

TecT UMeeT 3HAYeHWE TONBKO ANA OUEHKH UMNNaHTHPYEMBIX H3genWH.

B.3.6 NpoaykTs gectpykuywuu oubpuHoreHa n cubpuna (MNOAP)

HopmaneHoe pacteopeHne pubprHa nporcxoguT ¢ obpaszosanmem X, ¥, C, Du E
PparMeHTOR B KOHUSHTRAUKWKM MeHee 2 MKNMN Nna3Msl. HopManeHbil HU3KWW YPOBEHL
MNOP OOCTHrABTCA NPM HA3KOW CKOPOCTH peakuWy paclwenneHWs W BBICOKOW CKOpOCTH
eeixona MNAOd e kpoes. MNaTonorvyeckan gecTpykuMa oubpuHoreHa » dubpuHa, peaynetar

NOBLILUESHHOW AKTUBHOCTH NNaaMuHoreHa, gaet MN4%e B koHUeHTpauuu oT 2 4o 40 merisn 1
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Gonee. TecT WMeeT 3Ha4YeHWe nNWWL ANA  OUSHKM WMNNAHTUPYeMEIX  W3Oenun.
PekomeHayeTCA MCNoNBI0BaHHWE KOMMEPYECKW OOCTYNHEX MeToaos [51], [52].

B.3.7 UccnepoeaHue cneundrmueckux (hakKTopoB CEEPTLIBAHWUA KPOBMW

SHAUMTENBHOE CHUXEHWE coOepHaHna aKTopoE CBEDTHIBAHWA KPOBW (HanpumMep,
MeHee 50 % HOPMANBHOMD WNK KOHTPONBHOMS YPOBHA), BO3HWKAKLWEES B pe3ynbTaTte
BO3NEACTBMA MaTepuana WK wW3genys B YCNOBUAX MPUMEHEHWA B MedMUMHCKOW
npakTuKe, NpegnonaraeT YCKOPEHHbIW pacxoq aTux chaktopoe 8 npouecce aboopbuwm,
KOarynauuy UnK B npouecce Jpyrux MexaH1amos.

B.3.8 FPA, D-gumep, F,,:, TAT

MNoewbiweHwe ypoeHAa @©MA, D-gumepos wnu F,,. ABNAETCA NOoKa3aTensm
AKTUBHOCTH MEXaHW3MOB CBEpPTbIBAHWA KPOBW. YBenuueHwe KoHueHTpauuu TAT
YKA3bIBAET HA yCWNeHWe Npouecca CBepThHIBAHWA KpOBW W QOPMUPOBaHWE KOMNNekca
MeEXay TeHepUpyeMBlM TPOMBUHOM W UMPEYNMPYOLWWM aHTHTpoMBuHonm. D-gumep —
NPOQYKT Aerpagauqi pasnaraemMoro NNamMmuHoM nonumepuaceadHoro gnbpuna (haxtopa
2. PekomeHgyeTca WCnoNs30BaHWe TBepaoda3sHoro WMMyHOMEPMEHTHOMO aHanwaa
(ELISA) u paguonmmyHoaHanuza (RIA).

B.4 TpomBounThl M MX PYHKLMMK

OcofeHHo BamHo waberaTe akTHEauwM TpoMOOUMTOBR B NpoUecce NPUIOTORMNEHWA
CYCNEH3WKU KNeToK.

B.4.1 NogcyeT yucna TpomBounTOB

MogcyeT yucna TpoMBoOUWTOR ABNAETCA OMEHE BAXHLIM U3-33 MX KNHYEBOW PONK B
NpegoTERALEHHWM BO3IMONHOMD KpoBoTeueHWA [21], [49], [58]. 3HA4YMTENLHOE CHUKEHWE
Yucna TpoMmDOUWTOB B KDOBM, NOJBEPMEHHOW BO3NEWCTBMIO M3genws, mMomeT ObiTh
BbI3BAHO Npoueccamy OBbLEMHOW W NOBEPXHOCTHOW  Arperaywd  KNeTok, WX
OenoHUpoBaHWeM (HanpyUMep, B cene3sHKy) WNKM Koarynauveld KpoBK Ha MaTepuanax unu
wagenuax. YwmeHolwewwe ducna TpombouuToE  BO  Bpems (DyHEKUMOHWpPOBAHWA
WMNNAHTUPYEMOro Ma3genua moxeT ObiTe BbIZBAHO YCKOPEHHLIM paspylieHuemM  Wunu
yoaneHWeMm TpoMBOOUMTOR W3 CUCTeMsbl KpoBoobpawedua. Mogcuyet yvucna TpomBouuToR
NPoOBOOAT B CPpefde ANA cycneHaupoeaHna Ha ocHoee 30OTA.

Texuuka 3abopa Kpoeu [onwHa ©ObITb BOCNPOWM3BOGWMONW. ArperaTomerpus
ABNAETCA TecToM, NOoATBEHAAKLWMWMM  HOPMansHYK pPeakTMBHOCTE TpoMBouuToB.
MaHunynAuMK © KPOBLK, CONPOBOHOAKLWMECH CHMMEHWEM AKTMBHOCTH TpoMOoUMTOB,
MoryT OeiTe nerko obHapywedsl arperatomeTpued. OaHako nod EBo30eAcTEUEmM
pasHoobDpasHeblx YCNOBKIA, BKNOYAA HENpaBuNbHLIW 3abop kpoewn, TpomBounTsl cnocobHi

NepeXodnTe B rTMNepakTHBHOE COCTOAHWE, KOTOPOE NNOXO oNpedenAeTCH C NPHMMeHEHEM
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arperoMeTpa.  ArperauvoHHele  TecTel  chegyeT  moguduuMpoBaTe  (NoaBopom
HOHUEHTpaUWK TpOMBOUWMTOR M arperipyriliKy areHToe) Tak, “Tobel MogudMLMpOBaHHLIE
MeToabl CNOCoDHE! DbNKM PErMCTPUPOBATE MTMNEPaKTHBHOCTE TPOMDOUWTOR, B TOM YMCne
NPOABMELLYIOCA B pe3yNbTaTe KOHTaKTa C MaTepranamy UnM uagenusami.

B.4.1.1 NMogcueT TpOMBOLUTOR BRYUHYD

B HexkoTOpbiXx KNUHWYeckux nabopartopwax nogcyeT TpomBouwTOB nNpoBOAAT
BOYMHYK, HECMOTPA HAa OOCTYNHOCTE npwbopoe  anAa  nogcyera  TpomDOUMTOB,
obnapaWwmx Belcokod ToMHOCTR (B.4.1.2).

B.4.1.2 ABTOMATHMAMPOBAHHBIA C4eT TPOMBOOUWTOE B UEN:EHOW KPOBW W B
TpomBoUunTapHOW NNasme

ABTOMAaTHINPOBAHHBIW NogcyeT TROMBOUWTOR MOMHO NpoBCOWMTE NWBC B XOpOowo
NepemeLllaHHol uensHoW Kpoew, nubo e TpombouwTapHoWw nnazme. WcononkaosaHue
UeneHOW KpPOBWM NpeanoyvTUTeNnkbHee, TAK KaKk WCNOoNbL3oBaHwe TpoMOouWTApHOW NNasmbd
0aeT MeHee TOYHble pes3ynbTatel. ABTOMaTW3MpOBaHHBIA  nogcYeT  TpomBouWuTOB
NPoBCOAAT HAa DONbLUEM YKCNEe KNeTOoK, YemM Npu nogcyete epyydyo. CnegoeaTensHo,
pasbpoc ona aeTOMaTU3WPOBAHHOMD CYeTa MOMET COCTARNATE Beero 4 %, B TO BpEMA KaK
HAWNYYLWKMA  OOCTHMUMEIM NOoKazatens ANA NoAc4eTa Bpy4Hyw coctasnaeT 11 %
BonswuHcTeo npubopoe obnagaloT cnocobHOCTHEHY OTNMYaTe TPOMOOUMTEI OT MENKWMX
4acTUY HeBMONOTMYECKOrD NPOWCXOMOEHWA, YTO WCKNK4YaeT HeobXOAMMOCTE BWMAayaneHO
pacno3aHaeaTe W AuddgepeHMpoBaTs OCKONKK TPOMBOUMTOB.

B.4.2 Arperauwa TpombounToB

Arperaywio TpomBouutore [38] euiabieaeT gobasnexdue k TpomBouMTapHOW nNnazme
Npv NOCTOAHHOM NeEpeMellMBaHWK arperypyownx areHTos (Hanpumep, AD®, anuHedpyH,
konnared, TpoMBuH W ap.). Mo mepe TOro, Kak NPoOMCXOOMT arperauns TpomBouWToB,
nnaiMa cTaHoBWTCH BCe ceeTnee. ONTUYECKYID CUCTEMY NPUMEHAKT ONA onpegeneHus
W3MEHEHWA TpaHCMUCCMW CBeETa, a perdcTpupylollee ycTpoOWCTBO  rpadpuyeckd
WaohpamaeT WaIMEeHeHWe TPaHCMWCCMW CBeTa, HauYvHaA ¢ Das30BOR YCTAHOBKM (Ha
aHadeHue «0»). 3amegnedHas wnu cnabam arperayua TpomBouwToE mMoxeT ObiTh
Bbl3BaHA aKkTuBauwel TpomBoUMTOER W BLICBODOXOEHWMEM COOEpHALUMXCA [padyn,
yBenuyeHwes nokazatena MNOP wnKM onpegenseHHLIMW NEKAapCTBEHHEIMKM NpenapartamM
(HanpWmep, AacnUpPWHOM, HECTEpPOMOHEIMKW NPOTUBOBOCNANMTENBHEIMKA CPEOCTEaMM).
BamHo YYWTRIBATE, YTO Y HEKOTOPbLIX MWBOTHRIX arperauvs TpoMBOUWMTOB MOMEeT
BAPLMPOBATE WMMW OTCYTCTBOBATL, KOrAa WCNOML3YWT OTAeNbHbe areHTsl. CnoHTadHas
arperayma  TPOMDOUMTOB, NPOMCXOOALLAA B OTCYTCTBME €8 WHOYKTOPOB, ABNAESTCA

NaTonori4eckiM NpoueccoM, YEa3bIBaKWKWM HAa aKTHBAUWK TpoMBOUWTOE. Arperauus
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TpoMBOUMTOR MOMET DbiTe 3APErMcCTPUPCBAHa ABTOMATHMMECKM © WCNONbL30OBAHWEM
meToga WU/HOAK [52].

B.4.3 AnreavBHOCTbL KNETOK KPOBM

AOre3vBHOCTE KNeTOoK KpoBW [34] — O4WH K3 NOKa3aTensW CcOBMECTUMOCTH
MarepWana C KpoBbH. Yem MeHblle aare3aMpoBaHHbIX KNETOoK KpoBW, Tem Bonee
COBMECTMMEI NOBEPXHOCTL MaTepuUana W KpoBk.

PazpaboTaHbl  paznuuHble  MeTodsl  W3MEepeHWs  aareavuBHOCTM  KNEeTOK  Ha
NOBEPXHOCTH, Hanpumep, HK-cueT KyHuww (Kuniki K-score) [53]). BONbWHHCTBO 3THX
METOAOB OCHOBEHO Ha cregywlwem HabnwogeHun. onpefensHHan 4acTe TpomBbouWToR
yOanAeTCcA M3 HOPMAaNLHOW UENEHOW KDOBKW B pe3ynbTaTe NpOoXOMOeHWA Yepes KONoHKY o
CTEKNAHHBIMKM LWADWKAMK B YCNOBWMAX KOHTPONWPYEMOro NOTOKE W JdaBnedua. JToT
NPAHWKMN DeIN NPUMEHeH ONA KAYMECTBEHHOW OUEHKW Aare3uul Opyrdx KNeTok KpoBW Ha
nonuMepbl, KOTODLIMKW MOKPLITE CTEKNAHHBIE wWapuky. Bnarofapa NpUMEHEHWKD 3TOoro
meToga, Oein coenad ewiBog [34], uto agreans nepudepudecklx NMMEPOUMTOER M
nonumopdioHyrneapHeix nedkoumToe (PMMs) cobak Ha cTeknaqHbie Wapyky, NoKpsITeie
nondrigpokcHatinMeTakprnatoM  (pHEMA), Huke, 4emM Ha CTeKNAHHbIE  LWapWKK,
NOKPEITEIE NOMNUCTURONOM M HEKOTOPLIMK OpYrMMK nonvmepamun. B atoMm vccnejoBaHuu
WCNONB30BANK WICNUPOBaHHEE NMMMOoUMTE 1 PMNs.

B wkauecTee antTepHATMBHOMC METOAa MOXHO NpefnoXuTbe NoACHEeT w4ucna
TpoMBOUMTOR, aAreaMpoBaHHLEIX Ha UCCNedyemMy NoBepxXHoCTe. Bonea 2a so3gedcTBUEM
KDOBW B YCNOBWAX NPUMEHEHWA B MeQWUWHCKOW NpakTUKe wWccnefyemy NoBepXHOCTh
NPOMBIBAKT, 4ToDB YOANWTE HeaareaupoBaHHbIe KNEeTKW, BLICYLIWMBAKOT W FOTOBAT K
CBETOBOW WMWK CHAHWMPYHLWEA 3NeKTPOHHOW MUEpockonuW. MogcuMThIBAKT 4Mcno
aare3upoBaHHeEIX TROMDOUWTOR Ha eguHULY NNOoWAanK M OTMEYaKT WX MOpPdOoNorMveckue
ocobeHHocT (obDwee uncno TpomBoOUMTOBR W Wdcno arperatoe TpombouuTos). MomHo
TaK#e WMCNoNL30BaTe TPOMBOUWTEI, MEYeHsIe M20TONamMKU Xpoma Cr v wHgus in [33],
[55]. [56].

B.4.4 AKTUBAUMA TPOMBOUMTOB

Mcnone3ceaHuwe onpefenedHHeiX MaTepuance W WIOenWid  MOXeT BbidbiBaTk
akTueaywo TpombBouMToR, KOTOPAA CONPOBOMAAETCA:

a) eeicRODOMOEHMEM M3 BHYTPUKNETOMWHLIX rpadHyn paga eewecte (Td-4, (-TG,
CEpOTOHMHA KM Op.);

b} nameHeHrnem Mopdonoriy TpoMBOUWTOE;

c) oBpa3zoBaHKemM MUKPOaTPEraTos TpoMBOLWTOR.
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AKTUBMPOBAHHEIA TpomBouuT npoTpomBoreHed. AKTMBALWMA TPOMBOUWMTOE MOMET
0BT OUEHEH3 C MOMOLULK) MMKPOCKONWYECKWUX (CBETOBAA W 3NEKTPOHHAA) MeTog4os,
NOTOYHOW UWWTOMETpUEW (onpedeneHue HANWYKMA MUKDOArperaToe), perncTpaumen ypoBHs
Td-4 w  [-TG, eoigenedua P-cenektvda (GMP-140)  wnK akTHBMPOBaHHLIX
rnukonpoTendoe (GP b v GP llb/llla) © Mcnone3oBaHWeM MOHOKNOHWMAEHLIX aHTHMTEN.
Paanu4Hele 3SNATONBE  aKTUBWPOBAHHBIX  TpombBouwToR MOMYT BbiTe OUEHEHB! C
WCNonNbL3oBaHueMm OByX UNKu Gonee
aHTMTEn (Hanpumep, ogHo — k GP |b unu GP lib/illa, a gpyroe — Kk P-cenexktwHy),
PErMCTRAUMA C NOMOLWLK NOTOMHON LUWTOMETPMK [G0).

B.4.5 Bpema KpoBOTEYEHMA

KoMmmepueckan  OOCTYNHOCTb  CTEPWUNBHOMD  OOHOPA30BOrMD  YCTPOWCTBA,
npefHasHaqYeHHoro ana nNpoBefeHUA pazpe3a KoXMW CTAHOADPTHRIX rMyBWHEl U ANWHEl B
CTAHOAPTHEIX YCNOBWUAX, 3HAYMTENEHO MOBLICKMNA BOCNPOWABOAWMOCTE M LEHHOCTE 3TOrO
WCNBITAHWA. YBENWYEHWE BpEeMEeHW KPOBOTEWYEHWA YKA3LIBAET HA CHUHEHHYH yHKUWKD
TPOMBOLUMTOE MNK YMEHbLUEHKWE YKcna TpoMBOoUKMTOB, KOTOpoe Mo¥eT ObiTe onpegeneHo
no B.4.1. YeenwueHwe BpeMeHW KPOBOTEYEHWA NDW HOPMansHbIM 4YMcne TpomMODouuToBR
HabnwgaeTca NpU  BI3aWMOOEWCTEMM C HEKOTOPBIMKM  BHELWHWMK MPWUCOEOMHAEMBIMM
YCTPOWCTBAMK  KPATKOBPEMEHHONO OEWCTEMA (HanpuMep nNpd  3KCTpaxopnopansHom
wpoeoobpawennn) [31]. WMonbiTaHuwe moxeTr ObiTb NPOBEOEHO HAa HEKOTODLIX BMOax
NOAONLITHBIX KUBOTHEIX. MaMepeHwe BpEeMEHW KPOBOTEYEHWA NPUMEHWMO B YCNOBWAX N
vitro.

B.4.6 AHanuz hyHKLUMOHANBHBLIX CBOWCTE TpOMBOUWTOR

MNpUHLUMN KNACCMYMECKOro CTAHAAPTHOMD BPEMEHW KPOBOTEMEHMA ObiN MCMNONL30BaH
AMNA aETOMATUIMPOBAHHOMD aHanuaa. UeneHyo KpoBe NPOKaYUBadT Yepes KonnareHoesIn
HUNETP ¢ AWaMeTpoM anepTypsl (OTBEPCTHA B W3MEDUTENLEHOW AdYerie) B 150 MUKpoH.
TpomBOUMTE aAresMpyloT W arperdpyT 4o Tex nop, NOKa OHW HEe 3aKpowT npoceer
aneptypel. [JaBnedHwe KpoBM W TeMmneparypsl  (UKCUPOBaHLI,  MPUCYTCTBUE
SHTHUKOArynNAHTOB He BMWAST Ha peayneTaTel TecTa. TecT NPUMMEHHUM OANA KPOBKW HWBOTHLIX.

B.4.7 Framma-uany4eHue TpoMBOLUMTOB, MEYEHHBIX PAAWOMIOTONAMM

BulcOKas  3MWCCMA  ramma-wanyyedHws,  cBodcTeedHas ' 'In, noasonset
WCNoNb20BaTe ero Ona atod uyenw [23], [30]. 310oT MeTog O2eT BO3IMOMHOCTb
onpegeneHla NOoKanuaauwy TpoMDOUMTOE Ha NOBEPXHOCTM M3OENWA W NPOBELSHMA WX
KonuyecTeeHHOW oueHkM. MeTon WCnoNe3yioT ONA OUEeHKW W3IOends, KOHTaKTUPYIoLWMX
W3BHE TAK ME X0POoLUO, KAK U UMNNAHTUPYEMEIE M30ENUA.

B.4.8 Nepuopg xuzHn TpomBounToB (BEKKMBaHWE TpoMBoUuMTOR)
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TpoMEOUWTEI NONYHAKT M3 KPOBKM NALMEHTOB W MeTaT ' Cr unu [23], [24], [32], [57).
Oba 3TW K30ToNa MeTAT TpOoMBOUWTEl BCeX BO3PACcTOB, NpUCYTCTEVIOWMWE B ofpasue, He
BbIMLIBAOTCR B DONbLLUMX KONWYEeCTBax W3 TPoMOOUWTOB, He 38XBATLIBAWTCA APYTMMM
KNeTKaMKM W He WCNONb3yHTCA BHOBe BO BpemsA  TpomBonoassa. 'ln oBnagawr
NpermMyLecTBOM, NOCKONBKY ABNASTCA XOPOLWWM WCTOYHMKOM ramma-uanydeHua. MNpu
3TOM TpeDyeTcs MeHblUes YMCNO MeYeHblX TPDOMDOUMTOB, M NOABNAETCA BOIMOMHOCTb
O4HOBPEMEHHOIO DNPedeneHna NoOKanu3ayu TpoMBoUMTOE Ha NOBEPXHOCTH WM M3YYEHWA
WX BEIKMBEAEMOCTH. CHUMEHWE BBIXMBAEMOCTH TPOMDOUMTOB YKa3biBABT HA YCKOpEHHOE
yoanedue TpomBDOUWTOBR W3 CHCTEMbl KpOBOODPALWEHWA B PeayneTarte WMMYHHOrO,
TpomBboobpasoBaTensHOro W gpyrvx NpoUeccoe.

B.5 N'emaTonorua

B.5.1 Yucno nenkounToE U gudpdepeHumanbHeiR NOACHET NEAKOLUMTOB

AKTUBALWMKD NEWKOUWTOB MOXHO PErMCTPUpOBATE C©  NOMOLWBH CBETOBOW
MUKDOCKONKHW NOBEPRXHOCTH M3OENWH, NOTOMHOW UMTOMETPHW, NO YEBENWYEHWH YDPOBHEH
mapkepoB, Hanpumep, Il-cenextwHa (L-selectin) w CD11b, a vakxke B copure
NeRKoUHUTAPHOW opmynel.

B.5.2 Flemonus

Femonua senAeTcA Hawbonee BaWHLIM CKPUHHWHI-TECTOM, NOTOMY YTO BbICOKWUN
yYpoBEHb reMornobuHa B nnasme, ABNAHLWWWMACHA NOKA3aTeNeMm remonuza, oTpamaeT
peakuuiy N4Mavca 3SpvTPOUMTOB NpW KOHTakTe C MarepdanaMi W M3genvamu  (cwm.
npunoxedne C).

B.5.3 NogcyeT peTHKYNOUHTOB

MNoBLILEHHOE 4YMCNO PETUKYNOUMTOB — MOKAaz3aTens YCWNeHHoro obpa3josaHus
3PUTPOUMTOB B KOCTHOM mMo3re. 370 mMomeT ObiTe peakumed Ha yMeHbLWEHWE 4Wcna
3pUTDOUMTOR B  KPOBM B  pe3aynsTaTe XPOHWYECKOW  KpOBONOTEpM  (CKPBITOrO
KDOBOTEYEHKMA), rTEMONKM3a 1 pROA 4pyrax npuymH [61).

B.6 Cucrema komnnementa — CH 50, C3a, C5a, TCC, Bb, iC3b, C4d, SC5b-9

CHuseHwe nokazatena CH 50 AenseTcA WHOMKATOpOM  pacxona  obwero
KOMMNMNEMEHTA.

Hepgoctatkom pervcrpauuw in  vilro NpPoOOyKTOB  PACWENNEHWA  KOMONEeMeHTa
ABNAESTCA MX BLICOKMIA Da30BLIA ypOBEHL B NNA3ME KPOBMW, 8 Takke BMOoCneywmdM4HOCTL
meToga. Knaccudeckwd CH 50 metog npumedum gna ceIBOPOTKWM KPOBW “YenoBeka,

Tenedrksa, CBHHBW W KPOMKMKA.
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Opyrum QYHKUMOHANBHBIM METOZOM ONpefeneHua in wilro akTMBauMKU CHCTEME
HOMMNNEMEHTA ABNAETCA pervcTpaursa reHepauu C3- unu C5-koHBepTasbl HOMNNEMEHTA
{no koHeepTauMM cyboTpara).

Of akTMBaUMK CUCTEMBI KoMNNemeHTa cvm. ASTM F1984-99 u ASTM F2065-00 [13],
[14].
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Mpunoxenune C

(cnpaBo4vHoe)

WMccnepoBaHue reMONUTHYECKHX CBOWCTE MeOWLMHCKMX H3IOenHi
M MX KOMNOHEHTOB

C.1 O6LWMe nonoXeHHA

CywecrteyeT  ofwumpHana  nuTepaTypa,  ONWCLIBAKIWAR  B3aMMOOEWCTBUE
maTepuan/kpoes. OOHaKo cylWecTeyeT NWWe HECKONEKO — O0CTATOMHO HAOeMHBIX W
BOCNPOWIBOAMMEIX MEeTOOO0B TECTWPOBAHMA, NOZBONAKLLWXY NpeAcka3aTe NoBeJeHue
WCcCcnegyeMorc MaTepWana npy  ero  KNAHWYeCcKoM  npuMeHeHdd. B HacToswem
npuNoxXeHn npuveefeH oD30p W3BECTHLIX METOOOBE TEeCTUPOBAHWMA TEMONUTHYECKOW
AKTHBHOCTH W obDcywOeHu hakTopbl, WMELWWE OTHOWEHWE K WX cnocobHocTw
OXapaKTEPU30BaTE MEUUMHCKWE K CTOMaTONOTMYECKHE MAenWA.

C.2 TepMHUHBI W oNpeaeneHKn

B HacToAwemM NpUNoxeHuy NpUMeHeHs! Cneqyowne TEPMUHLI ©
COOTEETCTEYHLWMWMA ONpegeneHuaAMIA.

C.2.1 aHTUKOArynAHT: AreHT, NpeaoTEPALLAWMIA MNKM NPEnATCTEYOLWMA
Koarynauum [62].

MpumMmeps — MemapuH UAL LM Pam.

C.2.2 OHKOTHYECKOE AaBNeHWe; KONNoWaHoe OCMOTHUYECKOE AaBneHue:
CymmapHoe BNuAHKe DENKoB W OpYIMX BEICOKOMONEKYNAPHLIX KOMNOHEHTOR Ha
OCMOTHYECKOE OaBNeHKe NnaiMmel [B2).

C.2.3 rematokpuT: OTHOWeEHWE 0Bbema 3pUTPOUMTOBE K obwemy obbemy KpoBK
(MHOMBKMOYANLHO ANA Kaxnoro obpasua).

C.2.4 remonui: Boigenedue remornobunia (Hb) ua spuTpoumToR B peayneTarte
pPa3pyWEeHUA MK YACTUYHOID NOBPEXOSHWA NPKM MHTAKTHOW KNETOUHOR MemBpaHe.

C.2.5 oTpMUaTenbHbIA KOHTPONBHLIA 0Bpazew: MoNWATUNEH BEICOKOH

NAOTHOCTA WK ﬂp}rrﬂlﬁ MaTepudan c noaTegpieHHBIMIA CROWCTEAMI,
Mpumevanwe — Cwm. ISO 1099312,

C.2.6 apUTpouMTapHan macca: KoOMNOHEHT, NONYYeHHLIW B pe3yneTaTe
UEHTPUYIMPOBAHWA UEenNsLHOW KDOBK C NOCNedyownM yianeHWem cynepHaTadTa,

COCTORALWErD M3 NNaimel.

NMpumedvanwe — CpBOACTBA SPWUTPOLMTOR YeEnoBeka ana  Tpadcdysuk: obbem

thpakumn 3puTpounTos coctasnaer 0,65 — 0,80 oBrema ueneHol kposd. Vicnonsayeme i obpasey,
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COOEPMMT BCEE IPMTPOUMTR, BONLLIYIO Y4acTe NEAKoUMToR (npumepHo 2 5-3.0 x 107 knetow/mn) u

PasNUYHOE YKMCno TPOMBOUWTOB (B 328BMCMMOCTH OT METOAA UeHTPpUDYIMPOBaHURA ).

C.2.7 OTMbITbIE IPHTPOLNTBI: CYCNEH3MA 3PUTPOLMTOR, NONYHEHHARA W3 LENEHOR

KPOBKW NOCNe yOaneHWa NNasmel W OTMBIBKK B (DM3HONOIMMECKOM PaCcTBORE.

Mpumedanue — 370 3IPUTPOLUMTAPHAER CYCNEHIMA, W3 KOTOPOR yoaneHa Gonblan
YACTE MNaiMel, NEAKOUMTOE W TpoOMBOUWTOE. YWCnNo OCTATOYHOM NA8smel ONpenenseTcH

NpoToEONoM OTMBIEEM. Mcnonsaoeats CYCNEHIWH OTMBbITRIX IDWMTPOUMTOE CREQYET KAK MOMHD

OLICTpEE NOCNE OKOHYAHWA NPOUBAYDEl OTMEIBRW. XPaHNTe He aonewe, yen 24 4 npu 1 °C - 8 "C.

C.2.8 uensHaA KpoBb: KpoBk, NONy4eHHaA oT 300p0BOI0 AOHOPA, CogepHallan
LUMTPAT UMK renapyy B Ka4eCTBE aHTHROarNyNAHTA.

C.3 NpuynHbl remonKia

C.3.1 MexaHH4YeCKWe CHNbl — JaBNeHWe

MembpaHa apuTpouMTa nonynpoHWuasma. PasHocTe JaBNeHWd BO3HWKAET, Korga
Takana wmembpaHa pa3sgenseT ABa PacTEOPA € PAINUYHBIMK KOHUEHTDALMAMM.
OcmoTryeckoe naenedune cylwecTeyer, korga membpada Henpoduyaema Ans NaccHeBHOro
nepeHoca pacTBOpWTEnA. 3T0T nNepenag [AaBneqHda MOMeT Bbi3siBaTs pasbyxadHue
3PUTPOUMTOR W pa3pYWeHWe KNeTovHoW membpads!, COoNpoBOXOaeMOe BhlgeNeHWeM
ceobogHoro remornobuHa [62).

C.3.2 MexaHM4eCKWE CHMNbI — PEONOrKA

PaAKTOPEl, BO3ASWCTEYIOWME HA KPOBL (CHOPOCTL NOTOKE, CABWIOBLIE HANPAXEHHA W
opyrue cunel), cnocobubie aedopMUpoBaTE MemMBpaHy 3pUTPOLMTOR, MOMYT Bbi3sBaTh
paspyweHue nx MembpaHsl.

C.3.3 Buoxumuueckne dakTopbl

MameHeHue CTPYKTYDEI MEMBpPaHL! Ha MOMNEeKyNAPHOM YPOBHE CNOCCOBHO M3MEHMTL
NPOMHOCTE M 3NACTUYHOCTE MeMBpAaH 3pUTPoUMTOB. HeQoCTATOK NWUTEHWA MNKW 3HEPTUM
(ATd) MomeT CONPOBOMAATHECA NOTeped AMCKooBpa3sHon opMbl M MUKPOBEIMKYNALMK
{microvesiculation) remornobu{a. Xumudeckue areHTol, DakTepuancHule TOKCHHLL, pH K
HapyweHua mMeTabonuama nod Bo3gedcTEMEM TemnepaTypel CnocobHel nNogeepraTe
onacHocTH mMembpadel apuTpouuToB [63]. 3TM dakTopwl cnocoBCTBYIOT pa3pyWEeHUo
MeMBpaH SpPUTPOUMTOR TMNPM  OCMOTMYECKMX  OABNEHWAX, CYLECTBEHHO MeHblule
oxmraaemex. Mower BbiTk BLINOMHEH CNeUWansHbIA TecT, oNpefensiowmid Npu Kakom
OCMOTHMYECKOM  OaBfNeHWW  paspylwaeTcA  sembpada  aIpuTpouMTa  (OCMOTHMECKaRA
XPYNEOCTh).

C.4 KnuHuyeckan 3Ha4YMMOCTL remMonnaa

C.4.1 Tokcuuecknin adpdherr
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MosbiweHWe ypoeHA ceobogHoro remornofuHa B NNa3Me MOMET Bhbi3biBaTb
TOKCHYeckne 3ddekTel MNKW MHALUWWPOBATE NPOUBCCHl, NPUBOAALLME K NOPAMEHWID NOMeK
Mnu  apyrux opradeoe [62]. Onpegensxne KoHUeHTpauww ceoBonoHoro remornobuHa
nnasmMel ABNASTCA yO0DHEIM METOOOM W3MEPEHWUA CTENEHWU NOBDEXOSHUA IPUTPOLMTOR, 8
TaK¥e ABMNAETCA KOCBEHHBIM WHOMKATOPOM TpaBMbl ApPYrHX QOpPMEHHBIX KOMNOHEeHTOB
KPOBM.

C.4.2 Tpomboz

BHYTpUCOCYAMCTEIA remMonM3  CONpPoOBOMAAETCA BbigdeneHrwem  d@ocdonunuaos,
cnocoboTeyowmx Tpomboobpazoeannio [66]. 3Ha4MTENEHOE NageHWe YMCNa 3PUTPOLMTOE
B KPOBW B pe3yneTaTe remMondia NpUMecOWT K aHEMWW W CHUMEHW cnocobHOCTH
TPaHCNopPTUPOBAaTL  KMCNOpoAd, 470 MMesT  COOTEETCTBYIWEes  oTpuuaTensHoe
BO3ASMCTEBME HA MO3T W APYTHE TEAHK.

C.5 OnpegeneHune KpuTepues oTbopa AnA reMonuza

MemMonua RBNARETCA @yHKUWEW OT BPEMEHW W CBOWCTE MATEpPWana, TakWuxX Kak
NOBEPXHOCTHAR 3HEPIWA, MOPMONOrKMA M XMMKMA NOBEPXHOCTH. [EMONKU3 3aBUCKUT TakHe oT
COBWIOBOrD  HaNpAXEeHWA, B3avMMOdeWCTBMA MaTepvan/kneTea, xapakTepa Cnof
ancopBupoBadHelx Denkoe, cTabunNsHOCTM NOTOKA, 3axBaTa Bo3gyxa W ocobeHHocTed
WMCTOMHMER  Kpoew [B7), [68], [69]. lMNMpu cpaBHeHWW reMONWTHYECKOro nNoTeHUuWana
matepuance W MeduuMHcKkMx  npubopoe 3T napameTpsl  cnegyet  TwaTtensHo
KOHTPONWpOBAaTE. CNeKkTp MEeTOO0B M3YYeHWA reMonuia  YpeiBbYarHO  WHpOoK: oT
npocTedwnx (in witro B CTaTUke) OO0 BLICOKOCNOXHEIX (N vivo B noToke). WMaydeHue
reMoONATHYECKOTD NOTEHUWMANE HOCWT He abCOonwTHLIW, HO, CKOpee, OTHOCHMTENbHLIM
xapaktep 1 onpegenseTca HabopoMm METoOoB WM CTAHOAPTOR, NPUHATHIX B KOHKPETHOW
nabopatopun. MeTogamu in wvifro moryT OeITe  W3MeEpeHsl HeDOMbWME  YPOBHM
remornofKHa MNNaimel, KOTOpLIE HENbL3A ONPEdEnUTe B YCNOBWAX N vivo (Hanpumep,
BCMNEeACTBME CBA3LIBAHMA remornobuHa nnasmel ¢ rantornobuHoM v BeICTpOro yaaneHua
M3 Kpoew). B wadecTBe wHOWKATOPOB N WVO Temonuaa MoxeT BuiTs NpumeHeHo
WaMEepeHMe YPOBHA NakTaT gerdiporeHassl W rantornobuHa. Heeo3aMomHO BLIBECTH
YHUBEPCANbHEMA KPUTEPUA O0NYCTUMOrD YPOBHA remornobuHa, NPUMEHUMOro ANA OUeHKK
nobbix MeguuMHCKUE vagenwi. BoznencTere M30enna Ha reMmonds MOKeT Ha Kakoe-To
BpemA BOblTe 3aMacKMpoBaHo TPaBMOW KPOBW NPW  XMPYDIMYECKOM BMELWATENLCTBE.
MNpuMeHeHWe annaparta, NPoBoUMPYHILLEro remMonMa, MOoXeT BbiTe 8QMHCTEBEHHLIM LUAHCOM
CNaceHna  AW3HKW  nauuedTa. Ha nNpakTuke nNpUMEeHeHWEe  MHOTWX  annapartos

CONpoBoHOd3eTCA MeMONMM30oNM. CnegopaTtensHo, eCcnd wagenue npoeoUunpyeT remonKa,
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BAWHO NOATEEPAWTL, YTO W3genue WMeeT KNUHWYECKME MNpedMyllecTBa, a 3Ha4eHwe
remMonuaa NemMT B KNMHWYECKW oNyCTUMbIX Npeaenax.

KputepuK nNpUMeHMMOCTH  JOM#Hbl ObiTe ODOCHOBAHEI HA OCHOBE OLEHKM
KpWTEPWER PUCKA W NONb2bl. Cnegylwme sonpocsl MoryT BbiTe Npeanosedsl BeipaboTrM
TAKUX KPUTEPHER!

a) Kax gonro Bynoet NpUMEHATLCA M3JeNUe B KOHTaKTe ¢ NauueHTom?

b} Hackoneko BeNWK reMonus, MHAYUWPOBAHHBIA MATEDHAN0M MNKW W3OENnem’?

c) KakoBO OTHOLWEHWE DUCKOB WM MNPEMMYLLECTE B CMydYae NPUMEHEHWA OpYrMx
W3BECTHbIX aHANOMMYHBIX METOA0BE NEYeHHA?

d) KakoBbl remMonuTHYeckMe CBOWCTBA 3THX WIBECTHbIX AHANOMMHMHLIX MEeTOO0E
neueHnA? Kak eeget cebA paHHoE M3JenWe N0 CPaBHEHWID © OPYIMMK MEeTogamu
nevygHKa?

e) Hackoneko zdexTMBHO TeCcTMpyemoe WIOenue Mo CPaBHEHMID C OPYTvMK
MeTogamMu nededna? Bonee sddperkTHBHOS WMANeNWe MOXET Bhi3blBaTh DONEe BLICOKWMW
reMonua, O4HaKDo OONONHWTEeNbHaA 3M@EEeKTUBHOCTE MOMET MOBBICMTE NONB3Y ANA
nayuveHTa.

C.6 MccnepoeadHue remonuaa — OBwme nonoxeHWAa

C.6.1 MeToaw!

C.6.1.1 OBwKe NoONOHEHWA

OnA OUeHKM NOBPEXOEHWA 3PWTPOLUMTOR WCNONB3YK TecTel in wifro. MNpaMbe
METOAbLI ONPENENAT reMonnui, MHAYUMPOBaHHLIA (UIMMECKMM 1 XMMUYECKUM KOHTAKTOM
C 3puTpoumTamu. Henpamble MeTobl ONpeaensT FeMonu3, Bbi3BaHHbIR KOHTAKTOM C
BKCTPAKTAMK M3 WCcnedyemMmelx matepwanos. Ctangapt ASTM F 756-00 [10] onucelieaer
TECTUDOBAHWE TEMONUTHYECKMX CBOWCTE MATEpWMANoB (B OCHOBHOM 33 CYeT XMMMYEeCKWX
thakTopoB), HO Ero HEeOOCTATOMHO ANA TECTUPOBaHWA MEeQWUWHCKWMX WAfenuid B UenomM.
ASTM F 756-00 (v TecTsl Ha remonwu3, nepevucnedHsie B GB/T 16175-1996 [11])
NpueedeHbl B KavecTEBe NPUMEepa W BOZMOMHOW OTNPaBHOW TOYKM NpW pazpaboTke
npoTOKONa  TeCTWPOBAHWA  FeMONWTUYECKWX  CBOWCTE  KOHKPETHOro  annaparta.
Wcocnegopadue remMonuTUHEcKMX CBOWCTE OTAENbHbiX MATepwanoe cnegyeT OononHMThb
OMHAMWYEeCKMMW TeCcTamu annapata 8 cbDope AnNA onpedeneHWA BKNana & reMonua ero
KOHCTPYKUMK, CNEUMdUEN  WCNONB3I0BAHKMA N0 HAIHAYEHWH W TeMOOWHAMMYECKNX
dhakTopos.

B npoctedweid dopMe, B CNyYae WCNONL3I0BAHWA ANA KOHTaKTa C TECTHRYEMbIMM
MarepHanamm CWnbHo pazbaBneHHblX CYCMNeH3auW 3pWTPOUWMTOBR, 3HAYeHWe remMonuaa

4acTo NpedCTaenAwnT B NpoUsHTax remMornobuHa, BbidenWBLUErOCA B CYNepHaTaHT ¢
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HODMANKMI0OBAHHOMD Ha obwee KonuWyecTeo remornobuda B npobe (2a 100 % NpUHMMaKT
KOHUEHTpaUW remornobuHa, Boigenawweroca B npoby Npu NONHOM Pa3pyLUEeHWW BCEX
NPUCYTCTBYIOWKWX B HEW apuTpouwuTos). B cnyvae TECTUPOBAHWA MEJMUMHCKWX W3genua,
OMNA KOTOPLIX NpUMEHEHWE BEICOKD pa3baBneHHblX CYCNeH3IWH 3PUTPOLWUTOR HEBOIMOXHO,
remMaToKpuT KpoBKW M apyrve dakTopel 4oM#HLl BBITh YHTEHE NPW HOPMANW3aUKWK UHOeKCa
remonuaa [63).

Kawnas nabopatopua, No MeHbLWENW MEpPe, A0MKHA MMETL BO3MOXHOCTE M3MEDATL
oDy KOHUEHTpauW remornobWHa B KPOBM W COOEpMaHWe ero B Nnazme.
KoHueHTpauwa ceobogHoro remornobBuHa nnazmel (B Hopme ot O go 10 mrin)
CYLECTBEHHD Huke ero obwel KoHUeHTpauuk B kpoBu (8 Hopme oT 11000 go 18000
mrin). CnegoeatensHo, ANA WX onpejeneHus B NPOoUecce TECTUPOBaHWMA JOMMHB ObITh
33eACTBOBAHL pPa3Hele MeToOk.

TpW aHANUTAHMECKMX METOOA NONYYKMNK HaWbonswee pacnpocTpaleHue npu

onpefeneHn KoHUueHTpauuw obwero remornoBuya kpoeu Hb [70].

MNMpumevandwne — HWeoocnegosaTens OOMMKEH YYMTHIBETL, 4T0 pAg (akTopoB MOMET
BHOCHMTE WMCESWEHWA B PE3YNLTATE TECTUPOBAHWA FEMONWTHYECKOR AKTMBHOCTH. XMMHMYECKWE
areHThl HEKOTODLIX BMOOE, COOBDMELWMECH B MEOWUMHCKME MaTEpUaNax W pacTEopax, cnocobsl
BO3OENCTEBOBATE HE OCMOTHYECKYH) CTORKOCT: 3PUTPOUMTOS (Hanpumep, hUKCHPYIOWKWE areHTh,
TakKe Kak hopMansOerig WNK rMyTapoBsMA ANsAErnd), NPOBOLMPOBATE OCAKOEHHE 3PUTROLUMTOR
(HEaNPWMED, WOHE MEOM WNM UWHEES), M3MEHATE CAEKTPbl NOMMOWEHWA rEMornobnHa (HanpuMep,

NONW3ITANEHINWKONE MNK 3Tadon) [64], [65]).

C.6.1.2 Onpepenexdne KoHUeHTpauuMy obwero remornobuHa Kpoeu

C.6.1.2.1 NemornobrHUMAHMOHLIA MeTO

MepBLli W3 KNAcCUMECKWx MeTodOoE onpedenedHWA  KoHuedTpauwk obwero
remMornofnHa KpoBKM — remornobuHUMaHWOHBId — Bein onyBnukosan MewayHapogHeim
Komutetom no Cradgaptuaauum e [ewmatonorww  (International Committee for
Standardization in Haematology) [71]. MemornobrHUMaHUaHLIA aHanua yaobed Tem, 41O
Nerko mMomeT DeiTe ABTOMATH3UMPOBAH M ONA HEro AOCTYNHel NpAmMsle cTaHgapTel (HICN).
MeTon ocHOBaH Ha OkMCNeHuW remornobuHa © nocnedyowun  obpasoBaHuem
uMadremornobuHa, WMERKIWEro mMakcumysm nornowedusa npe 540 He.  [JeTepreT,
MCNONbIYEMBIA B KAYECTEE NU3WPYHILLErD areHTa, NoMuMo BoicBoDo¥aeHUA remMornobuHa
M3 3PUTPOUMTOB CHUMAET MYyTHOCTL PACTBOPA (MCTOMHWE nomex W ownbok npu
dhoTomeTpupoBadd Ha 540 HM) 3a cueT npeuwnuTaumnu Benkoe. MNMpW MCNONBE20BAHMK

OaHHOM MeETOOa ChNerTpalbHBE NOoMexy o0 CTOPOHBE MNasmsbel MAHMMansHbl, 4YTo
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no3eonAeT CpaBHWBATE NOrMoweHWe o0pa3uoB nNNaimel  HeNoCPedcTBEeHHO .
KOHTPOMNBHBIM PACTBOPOM.

Wupokaa nonoca nornowedwa HICN noasonaeT gna pyYHoro M aeTOMaTHUYecKoro
onpefeneHta WCNonb30BaTe He TOMNBKO TOWHBIE CNekTpodOTOMETPR!, HO W MNPOCThIE
dhoTokoNOpMMeTpEl ¢ duneTpamy. [puMeHeHWe 3TanoHHeX  obpaszuoe noaponser
00BMTLCA CONOCTABMMOCTM DE3YNLTATOB, MNONYYEeHHLIX NPM WMCNOoNb30BaHWK OaHHOTo
MeToga B pazHeix  nabopatopwax. OCHOBHOW HEOOCTATOK MeToda CBA3aH ¢
HeoDX0OWMOCTEH) MCNONb30BaTE
BLICOKOTOKCWYHLIE PACTBOPH UWMABHMOO0B, CNOCODHLIE K TOMY e BBIAENATE CHHWNBHYKO
KMCNOTY B NPOUECcce KMCNoro rmaponnaa. OnpegeneHdHblie TPYOHOCTM M PACXO0bI CBA2aHbI
C YTUNW3aUKWer ONacHblX OTXOO0B.

C.6.1.2.2 OkcvremornoBHMHOBLIA MeTo,

Bropol w3 knaccuYecKMx MeTOO0E OnNpejeneHus  KOHUEHTpauwu obwero
remornofuHa KpoBK — OKCHremMornoBWHOBLIA — B HACTOALEE BREMSA HE HAXOOWT LWKWPOKOTo
npumeHeHna. OxkcuremornobUHOBEIR MeTog OCHOBaH Ha obpasoeadHuk HbO: B npouecce
obpaboTm  MMOPOKCMOOM  aMMOHMA W Nocnegyiowenm  cnekTpodoTOMETPUYECKOM
onpegeneHun aToro npoaykTa. [NpUMeHsT Tawke perucTpauui okcuremornobwHa B
pazbaeneHHom pacTeope kapboHaTa HaTpua. MeToa He umeeT cTabunbHbIX KOHTPONbHLIX
WMK CTAHOApTHEIX 0Dpa3uoe, YTo, BNPOYEM, HE CTOME BAMHO, NOCKOMNBKY OaHHBIA MeTod
MomeT BblTe MCNONB30BAH B TEX CNY4YanX, KOraa peaynbTaT (KOHUeHTpauM remornobuHa
B NNaime) NPpeqcTasnsoT B NPOUSHTax oT KoHueHTpauuu obwero remornobuHa kpoeu. B
TaKoM cny4ae cTaHgapTHeii obpasey (obpazey co 100 %%-HelM remonu3om) roToBAT M3
3abpaHHOl KPOBW HENOCPEOCTBEHHD Nepes MAMEPEHHEM.

C.6.1.2.3 enesHsd MmeTod

TpeTud M3 KNAccMYeckux MeTO40B OnpegeneHyA  KOHUeHTpauww obwero
remornoBuHa KPOBW OCHOBAH Ha ONpPEJENEeHMW KOHUBHTPAUMM WOHOB JKEnNeaa,
BbIOENEHHLX W3 remornofuHa KpoBW B3aWMOOEWCTBMEM C KWMCMNOTOW WNKW O30MEHWEM.
MNonyyeHele npenapatel TUTPyOT TICh vnu obpabaTweawT cneundUYeckMmMK areHTamm,
BI3MMOOENCTBYIOWMWMK C MENE30M, C NoOCNeqywnm oToMETPHPOBaHHEM OKpaLUEHHLIX
KoMNnexkcoe. [aHHelW MeToq CrWMWKOM CNoXeH ONA DPYTHHHBIX M3MepeHMA W NoTomMy
MCNONbIYETCA Peako.

C.6.1.3 Wameperue ceobogHoro remornobKHa nnazme

C.6.1.3.1 Npambie oNTUYECKKWE W OONONHWTENBHLIE XMMWYECKHE METOOI

Bnarogapa MHOrOYUCNEHHLIM pPaanuuHbIM hakTopan (TpaguumuamM, npocToTe

NPUMEHEHWA, YTUNWIALWK HUOKWX OTX0A0B, QOCTYNHOCTH CTAH4APTOE W T. 4.) AnA
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onpegeneHla KOHUEHTPAaUWKW cBODOAHOMO reMornobiHa NNasmel KaK MHOWMKATopa
reMon1aa, 8 HacToAlWes BpemMa NPUMEHAKT okono 20 MeTOO0E, HO HW OOWH U3 HUX He
pacnpocTpaded wypoko. Boce metoabl moryT GuiTe pasgeneHsl Ha Ose DonNbLWKWE rpynnol

1 Micnonbayowve perncTpauvio NnormnoweHWa HenocpedcTBeHHO okCUremornobuHa
(npw 415, 541 W 577 HM) U €ro NpoM2BOJHBLIX,

2 Mcnonbaylke pervcTpayni NornoweHa NpoOM3BoOHEIX remornobuHa,
NONYYEHHLIX NYTEM XMMUYECKWUX NPEBpaLleHMi (remMornobud pearvpyeT ¢ DEHIUOMH-
NoACOHEIMKM XPOMOTEHAMW W NEPEKMCEH) BOA0PCOA, WK M3 Hero opMupyoT
uuMaHremornobun) [72].

AHanuabl BCeX BUOOB MOMYT BkiTh BBINONHEHL! KAk B pYYHOM pexuMe, Tak M
ABTOMATHYECKN.

MNonyNApHEIA MeToL WIMEepPEeHWA KOHUESHTpauuW remornobuHa OCHOBaH Ha ero
karanuanpyrwenm 3pdiekTe NpY OKMCAEHWMK NPOWM3BOAHBIX BeHaWgWHA, HanpuMmep,
OKMCNEeHWM TeTpameTundeH3augMHa npepkuceld Bogopoga. CkopocTe obpasoBaHuA
OKpaleHHore  npogykta  (onpegenseTtcA poToMeTpudeck npw 600 Hm) npamo
NPONCPUMOHANEHE KOHUEHTpaUKK remornobuHa. K nperMyliecteam aToro MeTona MOomHo
OTHECTW NpPOCTOTY ABTOMaTH3auWM C NpUBNeYeHWeM  KOMMEepYeckd OOCTyNHOW
annapatypbl, OTCYTCTEWE BLICOKOTOKCHMYHLIX W 3IKONOMMYECKW ONAcHBIX PEeareHToB WNW
OTX0J0B {CMHWUNBHAA KMCNOTa U ee NPOMABOAHLIE), OOCTYNHOCTL CTAaHOApTHEIX 0Bpa3yos
reMornofuHa, oTKanMbpoBaHHLIX NPOTHE cTaHgapTHbx obpaayoe HICN. HuxHmA npeaen
WYBCTBMTENBHOCTA MeTona (5 mr/n) cpaBHMM C TaKoBeIM ANA remMornobuHUMaHWgHoro
meToga [70]. OCHOBHEIM HeOOCTATKOM 3TOr0 MeToda SABNASTCA  WMCNONb30BaHWe
NOTEHUWANLHO ONacHblX ONA 300POBLA NPOWM3BOOHLIX DEH3MOWHA, a Tawse BLICOKWME
pacxodbl Ha  YTMNW3auWKy pearsedToB W npodyktoe.  bonee  TOro,  gOwana3lcH
PErMCTPUPYEMBIX KOHUEHTPAUWA HenocTaTtodMHo wupok (o7 5 go 50 mrin) [73], v B
wccnegyemom obpa3ue MoXeT NpUcYyTCTBOBAThb PAL areHToB, cnocobHex wHrmbupoBaTte
(Ao 40 %) [74] peakuwo OKMCNEHWA Nof JeWCTBMEM NEPEKMCHM aHTHKOArynmAHTHI,
KoMnnekcoobpazylwme © Kansuwem (UWTpaTsl, okcanate, 30TA) [73], ansbymuH [75]
WKW gpyrue Hecneuudryecke KOMNOHEHTEI NNa3mel [74)].

Taxkum obOpa3om, Npsmbie ONTUYECKWE MeTodbl, Takue kak meTogsl Harboe [76],
Cripps [77] vnu Taulier [78] ¢ cpaBHMMOW YYBCTBMTENLHOCTLID M BOCNPOWIBOOMMOCTEHD,
MOryT DbiTe 3ameHedbl. OgHako, Kak ywe ObiNo OTMEYEHO BbllUe, XMMWYeCcKue
NpeepaleHMa reMornobnHa U BeIZBAHHBIE MM MAMEHEHWA €70 CNeKTpa MOryT WCKaMaTk

pe3ynbLTaTbl B I'IFI'D'EEL"{ Ha onpeensH4le remornofuda. bonee Toro, HeobxoOWMO BEBOOWTE
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NONPaBKKM, KOMNEHCUPYHILWKME GOHOBYH COCTABNAKLWYH NNasmMel KPOBM, CNocobHy
BNWMATL HA BWMO CNEKTpa nornowexdua remornobuHa [72]. Mccnegoeateny JONMMHB! XOpoLLO
NOHWMATE CYWeCcTBOBaAHWE OrpaHKYEHMA MeToOoE OonpefenedHWa  reMornobuHa w
OCBEAOMNATLECA 00 WX HANWYWKM NPU MCNONL3IOBAHWN KOHKPETHOW MeToaukK [64], [B5], [72].
[75]. 310 ernouYaeT B cedA W WCCNedoBaHWe CYNEepHaTaHTa Ha NpegMeT NpUCyTCTBMA
ocaakoe 1 ero cnertpa (c 400 ao 700 HM) co cnexTpom YucToro remornobuHa.

C.6.1.3.2 MmmyHoHedenoMeTpHYecKuid MeTos

MMmmMmyHoHedhenoMeTpUYECKMW  MEeToO OCHOBAH Ha pervctpaudn  remrnobuHa
NNaimMsl METOOOM HedenoMeTp C UCNONLI0BAHKWEM KOMMEDYECKM OOCTYNHEIX aHTUTEN.
3T0T meToq NpUrogeH AnA NpoBefeHus pyTUHHBIX paboT. OH X0opowo KopennupyeT M
COMNOCTEBMM C OaHHBIMK, NONYYEHHBIMK B CNYy4ae NpUMEHEHWA ONTUYECKMX MeTodoe [79].

C.6.2 KoHcepBaLUWA KPOBKM M €€ KOMNOHEHTORB

B atom paszgene oceewedsl nyywwe cnocobBbl coxpaHeHWA KpoOBM W ee
KOMMNOHEHTOB, pEeKOMeHOoBaHHble Amepuradckod Accouwauww Bbankoe Kpoew [80] w
Coeeta Eeponw [B1]. B uenom, maTepwans W M2genus cnegyeT TecTWpOBATE ©
WCNONB30BAHWEM KPOBMU, C XMMHUYECKMMU KOHOWMUWAMY, WMHUTHDYIOWKMMK Te, B KOTOPLIX
wigenue OyOeT  SKCNNyaTMpPOBaTeCA B KNMHWEE  (BoiDop  COOTBETCTEYHILWErD
SHTUKOArynsaHTa, MUHWMansHoOE  WCNOMNb3OBAHWE  KOHCEPBaHTOB, 3HadeHua  pH,
COOTBETCTEYHLWME uanonoriyeckum [63]).

Pacreopbl aHTUKOArynAHTOR Beinu paspaboTadel gna Toro, YTobbl NpeaoTepawaTs
CBEpTLIBAHWME KPOBW NMpw ee 3abope, 4TO NO3BONAT COXPAHATL 3PUTPOLMTEL B TEYEHME
onpegeneHHoro spemeHn. Boe 3TM pacTBopbl coOep#aTr UWTpaT HATPWA, NWMOHHYHD
KMCNOTY W rMioKo3y. HekoTopeie pacTeopkl AONONHWTENEHO COASDXAT a0eHWH, NYaHO3IWH,
MaHHKMTON, caxapoay, copButon wunu docdaTe [82], [83], [84], [B5], [86]. [87]. XoTA
renapMH He MWCNoNbaywT ANA COXPaHeHWA KPOBW, ero 4acTo MpUMEHAKT B KadYecTee
AHTUKOArynNAHTa B KMNWHWKE ONA NauWeHToB, NoABepraeMblx BO3AEeWCTEUMH MelWMUMHCKWX
annapartoB W U3genuin.

CeepToiBaHKMe KPOBW NPedoTEPaWAeTCA 238 CYeT CBA3LIBAHMA UMTPATOM WMOHOB
Kansuus. Bo BpeMsa xpadHeHwa apuTpounTel metabonuanpyoT rmokosy. [ee monexynos
afeHo3anHTpudrocdaTa (ATD) reHepupyHITCH fochoprnUpoBaHUem
ageHoavHgudpocthata (ADDP) Ha Ka#OyK MONekyny KOs, MeTabonuanpoBaHHyD B
aHaszpobHoM uMKne rmukonuza 3ImbgeHa-Medepxodia. Monekynel AT® nogoepwueaT
3HepreTUMecKkve noTpebHOCTW 3pUTPOUMTOE NO NOAOepsKke yNpyrocth mMembpadH w
onpefeneHHex  QyHKUMA  membpadHoro Tpadcnoprta. [pespawedwe AT s AP

CONPOBOXOAETCA BhIQENeHMeM 3HEeRrik, HeoBXogWMoR ONA NOOOEDHEM 3THX dYHKLWA,
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Ona NpogneHa BPEMEHK XPAHEHWA PACTBOP aHTMKOAryNAHTA AoMmKeH DbiTe NOOKMCNEH,
4To obecnedMeasT OOCTATOMHO BbICOKYH KOHUEHTDAUMK WOHOB BOOOPOOA B HauYankbHbie
MOMEHTEl xpaHeHwa npw 4 “C. MNoBLIWEHWE KMCNOTHOCTU BO BPEMA XPaAHEHWA CHMMEeT
WHTEHCUBHOCTE TMHKONKM3a. AJSHOIWHOBEIE HykneoTuabl (ATD, AND, AMD) wcToWwawTCA
BO BpEMA XpaHeHWA, NO3ToMy BBefeHWEe afeHO3IWHa B pAcCTBOpP AaHTWUKoarynadTa
NO3BONALT CMHTEIUMPOBATE 3amery AMD, AND u ATd.

B npouecce npuroToBNEHWMA 3pMTPOLUMTAPHOIND KOHUEHTPATA 3HAYWTENLHLIE YaCTH
MIOKO36l M aJeHWHA YOANATCA BMecTe ¢ nnaiamod. JOocTATouHanA #MM3IHecnocoBHOoCTh
3PUTPOUMTOBR NOcNe yOAnNeHWs NNaiamel MoeT DbiTe JOCTUIHYTA B CNyYae, ecnu KNeTkM
M3NWLWLIHE HEe KOHUSHTDUPOBaHHLl. HopmaneHei uMTpart docdaT aekcTposdeid (UEO)-
aAeHWH KOHUSHTPaT 3pUTPOLUWTOR JoN#eH MMeTs obbem pakyui 3pUTPOUWTOB HE Bhille
0.8. Oawe ecnu yoganute 90 % nnaamebl, XMW3HECTOWKOCTL 3PWTDOUMTOR MOMET ObiTb
nogaep#ada eeefeqHrem AoBaBOK WNKW CYCNEH3NOHHBIX Cped. XNopuad HATPWUA, AfeHWH K
rMiKo3a HeobxoduMel ONA MW3IHECTOWKOCTH, B TO BPEMA KaK afeHWH W TMKo3a MoryT
ObITe  NPUMEHEHBI ONA  gansHeWwed crabunu3aguy  kneToudHslx  Membpad  w
npegoTBpaWeHna remonnaa [80].

MpurogHocTe KoOHTEWHepoB [ONA  XpaHeHWs NPCoOYKTOB KDOBM  OUEHWMBAKDT
PA3INHUYHBIMW METOOAMK, UIMEDAKLUMMK KAYECTBO NPOAYKTOE Kpoew [70], [B3]. KoHTenHep
C NpoaykTamu KpOBM, COOEpHaWMMK NOOXOASLWIWA  aHTUKOarynaHT, XpaHsT npu
Temnepatype or 1 “C go 6 “C B cratuke. epes onpegengHHbe NpOMENYTKM BPEMEHK
onNpeaensonT KOHUeHTpauWe ceobogHoro reMornoBuHa nnasmel, 4Tobbl onpegenyTs
MWAHeCNoCcoBHOCTE W KA4YecTBO COXpaHAemoro npodykta. KauecTBO COXPaHAEMOro
npogykTa mMomeT DbiTo NOBLIWEHD AKKYPATHLIM NEPEMELLWMBAHWEM OOWH DA3 B HeOenw.
OueHKY XpaHeHWA B KOHTEWHEepE KOCBEHHO ONPedenAwT No BolQeNeHW W3 KOHTedHepa
OBYOKMCH yrnepoda, reHepupyemon 3puTpouMTaMud B npouecce MW3iHedeATeNbHOCTH B
OTCYTCTEMW (DaKTOPOE NepeMeLLUBaHKMA.

C.6.3 3awwra nepcoHana npu paboTe ¢ KPOBLID

Ana 2alwunTel NepcoHana, nonyyawiwero, TpaHCNopTUpYWere W paboTawwero c
NOTEHUMANEHO MHPUULMPOBAHHOW KPOBLKD YenoBeka, HeoDX0aAMMO HANWYKME NUCEMEHHBIX
WMHCTpYKUMIA. MoTeHumansHo WHPUUKMPOBAHHBIE MaTepWansl BKNWOHAKT B ceba KpoBb M
OpYrMe NpoOyKTeL W MWOKOCTM opraHuama, obopygoBadue, xoHTakTUpyloWwes (Knu

NOTEHUKAaNLHo cnocobHoe KOHTAKTHROBATE) C KRPOBLKY W ODYIMMA HUOKOCTAMKW ORIraHMaMa,
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a TakKe Martepuans!, MCNoNk3Iyemble NPW KyNbTUBMPOBAHWKM OPraHU3MOB, BbI3bIBAKLMX
NEPEHOCUMMBIE C KPOBLH MHpekurK [BE].

C.6.4 3abop kpoeu (hneboTommua)

Mockoneky npW 3abope  KPOBWM  HEBO3MOWHO rapaHtupoeate 100 %%-Hyw
CTEPWMMNEHOCTE NOBEPXHOCTH KOXM, OOMXHA CYLWeCcTBOBATE CTPOrad, cTaHaapTW30BaHHAaRA
npoueaypa nogrotoekn paboued obBnactw gna dnebotomuu. lMpewxge qem HauvaTb
MyHKUKWID BeHB!, 0CODEHHO BAXWHO YOBOWTLCA, YTO PACTEOP AHTWCENTUEA, HAHECEHHEIR Ha
NOBEPXHOCTE KOMM, NOMNHOCTEH BLICOX M HWUKAKWX NOCTOPOHHWXY KOHTAKTOB C KOXEW He
BBIN0 JONYLWEeHD 00 MOMEHTA YCTAHOBKKW Wrnel Ans 3abopa [80].

Ona npefoTBpalleHWA OCEMEHEHWA KPOBM MUKPOOPraHWamamu nyYwe BCero
noaxoguT 3abop B KOHTEWHED 2AKPEITOTO TMNAE, He codepxalmi eoagyxa. OTeepcTHe OT
WIMbl, OCTAKWLWeecA Mocne MpoKona wacnupylowend peavsosod npobku dnakoHa ans
obpa3suoe, 0ONKHO DeLITe TWATENEHO 3EKPLITO, MHAYE YACcTHYHEIR BAKYYM, CO30aHWMWACA B
peayneTaTe oCTbiBaHWA 00pa3ua KpoBW, MOXET NPUBECTH K BTATMBAHWIC 3arpA3HEeHHOro
BO3Oyxa B KoHTerHep [BO).

C.6.5 Bbibop MCTOUYHKMKA 3PUTPOLMTOR

B waeansHoM cnyyae TecTMpoBaHwe remonu3a cnefyeT nNpoBOguTe  C
MCNONbI0BAHWEM 3PUTPOLUMTOR Yenoeeka. DQHaKo B page cny4yaes Takon BelIDOp MOMeT
DEITh 2aTpyOHEH WNW Jame HeBo3aMoweH. B HeKoTopeiX CTpaHax WCTOMHMEM KDPOBM
YENOBEKa OrPaHWMEHSs!, U 33Mack! KOHCEPBMPOBAHHOW KDOBW MOMYT DbiTe MCNONB3OBAHL
WCKMKOYUTENBHO ANA TpaHodyauu Yenosery. KpUTepun 300poBbA OOHOPOB (MeNoBEKa MNK
MUBOTHLIX] TawKe OoNMHB ObITe BONpocoM, nognexawmmM obcywaenwo. NMwbas kpoeb,
HEZABUCHMMO OT WCTOMHWEE &€ NOoNyYeHWA, WMeeT OrpaHWYeHHOE BpeMA XpaHeHWA,
nosToMy CBOEBpeMeHHOoe nonyYeHWe WMEeHHO KPOoBW YenoBeka MOMeT OOCTABNATh
onpefeneHHeie TpyaHocT. B cnyvae vononb3cBaHusa 3puUTpOLMTOB MWBOTHOMO, ocoboe
BHUMaHWE cnegyeT yaenuTe nonydenus 100 % KOHTpONbHOro pacrTeopa (NONHOCTLH
NWIWPDOBAHHLIE KNETKM), NOCKONeKY cTabuneHOCTE MeMBpaHel 3pWTPOUMTOE BapbMpyeT
MENKIY PA3NUUHEIMK BUOAMW ¥UBOTHEX. OTpMUATENBHEIR KOHTPONEHEIR 0bpaszey JonweH
Bbl3LIBATE MUHMMAlLHBIA remMonius, YTobbl He MacKUpPOBaThL MEMONUTHUYECKYID aKTUBHOCTL
vMccnegyeMora marepvana. 3pUTPOUMTEL KPONMKAa WMEeHT reMonvTHYecKMe CBOWCTEA,
CXOMMWE C IPUTPOUWMTAMW 4YenoBexa, IPUTPOUWMTHEl obeswdAHbl — Donee, a rBUHEMCKOR
CBHMHBW — MEHEee YYBCTBUTENbHEI, NO CPABHEHWIO C 3pUTPOLMTAMKM Yenoseka [89).

C.6.6 Onpepenenne remonnia — BO3OeHCTBME HA KPOBbL WMW €€ KOMNOHEHThI

in vitro, ex vivo u in vivo
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Femonua momeT ObiTe 3APErMcTPUMPOBaH NOCNe BO3JeWCTEMA HAa WMCCnegyembld
MaTepHan KpoBM WINK ee KOMNOHEHTEl B YCNOBWAX in vifro, ex wivo 1 in vivo. Ex vivo w in
VivO YCNOBWA MCNONb3YDT NPW M3YYeHUK WM30enui, Codepxalmy HeCKONbKD pasnu4YHbIX
MaTtepManoe.

JonyckaeTca ex vivo M in vivo OUEHKa Ha MWBOTHBIX MOOENAX WNW B Npouecce
KNMUHWYECKWX WCNBITaHMWA. B nepeom cnydae TecTupyeMoe W3OenWe CPpaBHWBAKT C
KOHTPONbHLIM - 0Dpasuom, obnagarwun  JQONycTUMBIM - YPOBHEM  TEMONMTHYECKOH
akTueHoCcTW. Bo BTOopom cnyyae docchefyemsld OBbexT oueHWBAKT MO KNAHWYECKW
IHAYMMBIM NOCNEACTEMAM reMOonnaa.

Llent ex vivo WKW in vivo TECTOB — OXAPaKTEPH30BaTE NEMONKUTHYECKWA NOTEHUKWan
MEOWLUWHCKOrO wagenus. NpegpaputensHbie MCCNefoBaHus MOTYT NPoBOANTLECH W in vilro
C NEWMEHEHWEM Kak CBeXeW, Tak W NpOoCpoOMEHHOW KDOBWM YenoBeka, a Takke KpoBW
HMBOTHBIX. [NA MegWUWHCEMY W3OeNWA, NPeaHa3HaYeHHelX NS WCNONEIOBAIHWA 8x wiva,
OBWLENPUHATLIM METOLOM ABNAETCA OPraHM3aUMa peuMprynALKMM KDOBKM Yepes M3nenue B
YCNOBUAX, MMUTUPYILIKMY COOTBETCTBYIOLLEE KNWHWYECKoe npumeHeHwe. B gansHedwem
HEKOTOPEIE W34enWA OONCNHWTENEHO W3Yy4awT MOJenvpoBaHWeM ex VIO Ha HWBOTHOMW
MCOenu, a ANA OrpaHUYeHHoro Kpyra W3genvii — KOHTPONBHBIMK M3YYeHWAMK Ha Mogax.
Paamepb! MegWUWHCKOrD M3OeNWs W ero HasHadYedHwe BNWAKT Ha NNaHWpOBaHWE 3ITHX
MCCNEdO0BaHWIA.

C.6.7 NIpAMOH HNKW HENPAMOHKW KOHTAKT

Mpeonaraemeie YCNOBWA 3KCTpakuuu onucadel B IS0 10993-12. HekoTopbie
MeTodbl NpefycMaTDUBAKIOT NPAMON KOHTAKT M3JenuA C 3IPUTROUMTAMK, B TO BpEMA Kak B
OpYrdxX ONWCaHo NPUIOTOBNEHWE 3KCTPAKTOB, KOTOPble 3aTeM MNPUBOLAT B KOHTAKT C
spuTpounTaMK. Bwm@op meTona oonked Da3MPOBATECA HA HA3HAYEHWW W3OENKA M
YCNOBWAX ero NpUMeHeHus. MpaHlyHele YCNoBWA cnedyeT NpUMHUMAaTE BO BHUMaHWe, ecnu
MCNONB3YIOTCA NOBLILUEHHbIE TEMNepaTypbl, YCNOBUA NOAMOTOBKM 3KCTPAKTOR M3MNOXeHkl B
IS0 10993-12.
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Mpunoxenne A

(cnpaso4Hoe)

'CBEAEHHH O COOTBETCTEHH MEXIoCydapCTEEHHbBIX CTAHOAPTOE
CCBINOYHBIM MeXOYHaAPOOAHBIM CTAHOAPTaM
Tatbnwua OA1

DBoaHaveHme 1 DBozHaveHne KU CreneHe DBoaHaveHue 1
HEWMEHOBAHWE HEWMEHOBAHWE COOTEETCTEMA HaWMEHOBaHWE
MERYHAPOAROMD MENIYHAPOOHOMD MERIOCYAEpDCTEEHHOTD
cTaHgapTa cTaHfapTa gpyroro roga cTaHgapra
W3gaHua
SO 10993-1:1997 SO 10993-1: 2003 DT FOCT IS0 10993-1-
OueHKka BUonNorMyeckoro OyeHka BUonorMYeckons 2011 Wapenus
OEACTBHA MEOWMLMHCKNX OERCTBNA MEANUNHCKNX MmeguuMHekre. OueHka
wanenuin. Yacte 1. Quedra | wagenui. Yacte 1. BUONOrMYeckoro
¥ MCCneaosaHnna OueHka 1 MccneqoeaHns ABACTEWA MEQWLUWHCENX

magenui. Yacte 1.

DueHKa ¥ MCCnegoBaHua

IS0 10993-2:1992 — - *
OueHka BUOnorMyecKonn
OEACTEMA MEOWLMHCKNX
wagenun. Yacte 2.
TpeboBaHHA K

GEDE LWEHHAH C HNBOTHRIMEK

*

CoOOTEETCTEVIOWMA MERIOCYOApCTBEHHEIA cTangapT otcyteTeyeT. o ero yTEepmOeHMA
PEKOMEHOYETCH MCNONLI0BATE NEPeBO HA PYCCKMA A3BIK QaHHOTO MEXIYHapOaHOro cTaHgapra.
MNepeeog AaHHOro MEexaYHapoaHoOTo cTaHAapTa HaxoguicA B PegepanbHomM MHEOpMAauMoHHoM
hoHOE TEXHWYECKHY PEMEMEHTOE M CTAHAEDTOR.

NMpumedadwe - B HACTORWEM CTAHOAPTE MONONBI0BAHO CNEOVIOWEES YCNoBHOE ODCIHaYyEHWE
CTENaHK COOTEETCTEMA CTangapTa:

IDT = MOEHTHYHBIE CTAaHDapTE.
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