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Mpeaucnosue

Llenn, OCHOBHble MpWHUMMLI W NOPSAOK NpoBeAeHuss paboT no  MEeXroCyaapCTBEHHON
craHgaprtusaymm yctaHosnenbl FOCT 1.0—92 «MexrocygapctBeHHas cucrema craHgaptusauyumn. OCHOBHbIE
nonoxenna» wu TOCT 1.2—2009 «MexrocygapctBeHHass cuctema craHgaptusauyuu. CraHpapTbl
MEXrOCy4apCTBEHHbIE, MpaBuna W pekoMeHJauuu no MEXToCyAapCTBEHHOW crangaptu3auuu. lMpaBuna
pa3paboTku, NPUHATUS, MPUMEHEHUST, OOHOBIEHMA U OTMEHbI»
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(npotokon Ne 40-2011 ot 29 HOosi6ps 2011 T.)

3a NpuHATME cTaHJapTa NPoronocoBanu:
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evaluation of medical devices — Part 4: Selection of tests for interactions with blood (OueHka
BUONOrM4ecKoro AenNCTBMA MeaMLUMHCKUX n3genuin. Yacte 4. iccnegoBanusa usaenuii, B3aumoaencTByOLWnX
C KPOBbIO).

CBeaeHna O COOTBETCTBMM MEXTOCYAAPCTBEHHbLIX CTAaHAAPTOB CChITOYHLIM  MEXAYHAPOAHbIM
cTaHgapTam npuBedeHb! B 4ONONHUTENBHOM NpunoxeHun JA.
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6 BBEJIEH BINEPBbIE

UHpopmayus o esedeHuu e Oelicmeue (npekpaweruu oOelicmeusi) Hacmosuwieao cmaHdapma
nybénukyemcs e ykaszamene «HauuoHanbHbie crnaHéapmbiy.

UHpopmauua 06 u3MeHeHUsX K HacmosuwleMmMy cmaHOapmy nybrnukyemcs 6 ykasamerne
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BBepeHune

CobntoaeHvie nonoxeHuii ctaHaaptos cepumn 1ISO 10993 «OueHka Guonorndeckoro
OEUCTBUA  MEeJULMHCKUX Un3genuii» no3BonutT o0ecneunTb CUCTEMHbIA Noaxoa K
uccrneaoBaHuio BLUONOrMYecKoro AeNCTBUSA MEANLNHCKNX N3AENUN.

Llenbto aTux cTaHpapToB He anaeTca 6e3ycnoBHoe 3akpenneHne eanHoobpasHbix
METO0B UCCNEeAOBaHUA 1 UCMLITaHUA 3a rpynnammn O4HOPOAHBLIX MEAVLMHCKUX U3AENUN B
COOTBETCTBUM C MPUHATON Knaccudukaumen ux no BuMAy U ANUTENbHOCTU KOHTakTa ¢
opraHuaMoM u4ernoseka. [1o3ToMy nnaHuMpoBaHWe W NPOBEAEHUE WCCNEeAOBaHUN W
UCMbITGHUA  JOIDKHbI  OCYLECTBNATL  CNeunanicTbl, WMEIOWMe COOTBETCTBYHOLLYHO
NoAroToBKY M ONbIT B 06nactm CaHUTapHO-XMMUYECKOW, TOKCMKOMOrMYECKOW U
B1onorMuecKon OLIEHOK MEAULMHCKUX U3AENUNA.

CraHpaptel cepum I1SO 10993 aBRAOTCA PyKOBOASLMMM AOKYMEHTaMWU AnNS
NPOrHO3MPOBaHNA U NCCNEA0BaHNA BUONOrMYECKOro AENCTBUS MEAULMHCKUX N34ennuni Ha
cTagum Bbibopa Marepuanos, NpPeAHa3HaYeHHbIX ANA WX W3rOTOBMEHWs, a Takke Ans
nccnenoBaHMn rotToBbIX U3AENNNA.

B cepuro ISO 10993 BxoaaT cneayowme vactm nog obwym HassaHveM «OueHka
©1onorm4eckoro AencTemsa MEAULIMHCKUX U3aennny:

Yactb 1 — OueHka 1 uccnefoBaHus;

Yacte 2 — TpeboBaHus k 06paLLeHUio C XXUBOTHLIMM,

Yacte 3 — UccnepoBaHnsi reHOTOKCUMYHOCTW, KaHLEPOreHHOCTU U TOKCUHECKOro
AENCTBUS Ha PENPOAYKTUBHYHO (DYHKLMIO,

Yactb 4 — NiccnepoBanme nagennn, B3aMMOAENCTBYIOLLMX C KPOBbIO,

Yactb 5 — iccnepoBanHme Ha LMTOTOKCUYHOCTL. METOABI in Vitro,

Yactb 6 — MiccnegoBaHne MECTHOTO AENCTBUS MOCNE UMIMTaHTauUmu;

Yactb 7 — OcTaTtouHoe coaepxaHme STUMEHOKCUAA Nocne CTepunmaauumu;

Yactb 9 — OcCHOBHble nNpUHUMNBLI UAEHTUUKALUMM U KONMYECTBEHHOIO
onpeaeneHusi NOTEHUManbHbIX MPOAYKTOB Aerpajauuu;

Yactb 10 — UccnepnoBaHne pasgpakatoLero n CEHCMOMNM3NPYIOLLErO ENCTBUS,

Yactb 11 — UccnepoBaHme 0bLLETOKCUYECKOTO AENCTBUS,

Yactb 12 — MpuroTtoeneHne npod v ctaHaapTHble 06pasupbl;

Yactb 13 — WpeHTMduUKaumMa W KONMMYECTBEHHOE oOnpefeneHve npoayKToB
Aerpagauum nonMMeEpPHbIX MEAULIMHCKUX U3AENUi;

Yacte 14 - WpeHtTudwmkauma u KONUYECTBEHHOE OnpeaeneHne npoayKToB

Aerpagauum usfenuin n3 Kepamuku;

\Y)
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Yacte 15 — WpeHTndwumkaumsa mn KONMYECTBEHHOE onpeaeneHve npoaykKToB
aerpajauvm u3genvn n3 MeTansnos 1 CnnaBos,

Yactb 16 — MogenupoBaHne W UCCneLoBaHNE TOKCUKOKUHETUKW MPOAYKTOB
Aerpagaumn v BbIMbIBaHUS,

YacTtb 17 — YcTaHoBneH1e noporoBbIX 3HAYEHUA AN BbIMbIBAEMbIX BELLECTB,

YacTtb 18 — MccnegoBaHne XMMUYECKMX CBOWCTB MaTEpUaros,

Yactb 19 - WccneposaHne  PUBNKO-XUMWYECKMX,  MOPMOMNOrNMYecknx u
TonorpadU4ecKkMx CBOMCTB MaTepunanos,

Yactb 20 — MpuHUMNbI U METOAbI UCCNEAOBaHNS MMMYHOTOKCUYECKOTO 4ENCTBUS
MEAULIMHCKMX N3L,EeMUIA.
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MEXIFIOCYAOAPCTBEHHBW CTAHOAPT

N30ENUA MEAULIMHCKUE
OLEHKA BMONOrMYECKOro AEUCTBUA MEAULIMHCKUX U3OENUIA

YacTtb 4

UccnepoBaHusa usnenuii, B3auMoaencTBYIOWKUX € KPOBbIO

Medical devices. Biological evaluation of medical devices.

Part 4. Selection of tests for interactions with blood

Dara BBeaeHna — 2013-01-01

1 O6nacTb NpUMEHeHuA

HacToswmn craHaapT pacnpoCTpaHsSeTCcss Ha METOAbl OLEHKW B3anMOAEenCTBUA
MEAWLIMHCKMX U3AENUA (fanee — U3fenuin) ¢ KPOBbH.

HacToswmn ctaHgapT ycraHaBnmBaeT:

a) Knaccugukaumio MEANLIMHCKNX " CTOMAaTONOrNYeCcKnx nagenvn,
npegHasHavYeHHbIX Ans MCrnonb30BaHUA B KOHTaKTe C KpOBblO, OCHOBaHHYHO Ha obnactu
MPUMEHEHNS N ANMTENBbHOCTU KOHTaKTa B cooTBeTcTBum ¢ 1ISO 10993-1.

b) dyHoameHTanbHbIE MPUHUMMBI, NEXalme B OCHOBE OLEHKN B3aUMOAEWCTBUS
M34Eennn C KPOBbIO;

C) NOSICHEHMS K CUCTEMHOMY BbIGOPY METOA0B MCCNef0BaHNs, a Takke NPUHLMML! 1
Hay4Hy OCHOBY 3TUX MEeTO40B.

[JeTanbHble TpeboBaHWsa He MoryT BbITk onpeaeneHbl U3-3a OrpaHUYEeHHOCTH
3HaHWA 1 TOYHOCTU METOAOB MUCCNe0BaHNi. HacToAwmin cTanaapT onnckiBaeT
Bronornyeckyto OLEHKY B OBLLMX YepTax M MOXET ObITb He NOMHbIM AN CreLmdpuyeckmnx

MEANLIMHCKNX U3AENNA.
2 HopmaTuBHble CCbINIKU

B HacToswem CTaHfapTe UCnonb3oBaHbl HOPMaTMBHbIE CCbINMKK Ha cnepyrouime

N3paHue ocpnumnansHoe
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cTaHpapTbl:

ISO 10993-1:1997 Biological evaluation of medical devices — Part 1: Evaluation
and testing (OueHka B1onornieckoro AencTBmMA MeaULMHCKNX nagenui. Yactb 1. OueHka
M UccnesoBaHns)

ISO 10993-2:1992 Biological evaluation of medical devices — Part 2: Enimal
welfare requirements (OueHka B1onormyeckoro AeNCTBUS MEAULMHCKUX M3fenmin. Yactb

2. TpeboBaHusi K 06paLLEHUNIO C KUBOTHBIMI)
3 TepMuHLI U onpeaeneHust

B Hactosiyem cranpapTe npuMeHeHbl TepMmuHbl no ISO 10993-1, a Takke
cregyolme TEPMUHbI C COOTBETCTBYHOLLMMU OMPEAENEHNAMM:

3.1 B3aMMOZENCTBMUE U3AEeNIMA C KPOBbLH: Baanmogencrteve usgenuin ¢
KPOBbIO LN NtoBbIM U3 €€ KOMMOHEHTOB, Bbi3blBatOLLEe W3MEHEHMS B KPOBM, OpraHax,

TKaHsx nmbo Brinaowee Ha camo nsgenve.

MpumeyaHne — 3TN UBMEHEHUS MOTYT MPUBOAUTL WU HE MPUBOAWTL K KNUHUYECKN
3HAUMMBIM UMW HEXKENaTerbHbIM NOCMAEACTBASM. B NpunoxeHun A npueeaeHa AONOsHUTENbHANA

MHPOPMALIUS NO 3TUM B3aVMOAENCTBUSIM.

3.2 ex vivo: TepMuH, OTHOCAWMACA K TeCT-CUCTEMaM B3SITUS  KPOBU
HEenocpeacTBEHHO OT  YenoBeka WM  MOAOMBITHOFO XMBOTHOFO B Kamepy Ans

ncenenoBaHnn, pacnonoXxeHHyro BHE Tena.

MpumeyaHune — B mogenu ¢ MCNONb30BAHMEM XUBOTHBIX KPOBb MOXET ObITb Cpasy
e BBejeHa 06parTHo XMBOTHOMY (pPeumvpKynaums) unv cobpaHa B Npobupku Ans ganbHenLero ee
ncecnenosaHvsa (OAUH NyThb).

3.3 Tpomb603: In vivo beHOMEH, NPUBOASALLMA K YaCTUYHOW UMK MOSTHOW 3aKyrnopke

(okknto3aumn) TpombBoM NpoceeTa cocyaa Unu annapara.

MpumeyaHue 1— OxapakrepusoBaHune TpoMB03a BKIIOYAET €X Vivo U in vivo MeTogbl

Ha acnepuMeHTarnbHbIX XKUBOTHbIX UNW B KMMHUYECKUX YCNOBUAX.

MpumeyaHme 2 — TpoMb COCTOMT U3 CMECU KPAaCHbIX KPOBSIHbIX KINETOK, arperaTtoB
TpombouunToB, PMBpPUHa U APYrnX POPMEHHbIX INEMEHTOB.

3.4 koarynsauus: PeHOMEH, BbITEKaIOLWMUA N3 aKTMBaLMM Kackaga ¢akTopoB CBep-

TbiBaHUA.
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MpumeuaHue — dakTopbl Kackaga koarynayum n OUEPUHONUTUYECKON CUCTEMBI

MOryT 6bITb U3MEPEHbI BCNEA 3a KOHTAKTOM C U3 enuem Kak in vitro, Tak u in vivo.

3.5 Tpombouut: besbaaepHoe KnNeTouHoe TEeno, NpucyTcTeyllEee B
LMPKYNMPYIOLLEN KpOBKM, CMOCODHOE aaresvpoBaTb K MOBEPXHOCTU W arpernposarth,

dopMMpys KPOBOOCTaHABNMBAIOLLYIO MPOBKY.

MpumevyaHue — UccnegosaHme TpomboLUTOB BKNIOYAET B cebs MOACYET MX Yucna C
aHanuM3oM Uux CTPYKTypbl U @YHKUMA. TecTMpoBaHUE MOXeT 3akmiouyaTbCa B aHanuse
TpoMOOUUTAPHBLIX  (PAKTOPOB MMM KOMMOHEHTOB  MOBEPXHOCTU  KINETOK,  Bblgensaemblx
TpoMBoLUTaMN UNW 3Are3NPOBAHHBIX K MOBEPXHOCTU U3AENUS.

3.6 remaronorua: MccneposaHve KpoBW, COCTOAWEE B MOACYETE KNETOUHbIX
3MEMEHTOB U KONMNYECTBEHHOM OMPEAENEHUN KOMNOHEHTOB NMasMbl.

3.7 cuctema komnneMeHta: YacTtb €CTeCTBEHHOW WMMYHHOM  CUCTEMBI,
COCTOAWAA W3 Heckonbknx 6enkoB nnasmbl, BKMOYaA (EPMEHTbl U KNETOYHble

peLenTopel.

MpnumMeyvyaHMe — AKTUBHbIE MOMEKYMbI, NONyYaeMble N3 KOMMOHEHTOB KOMMMEMEHTA,

BOBIEKAIOTCH B pasBuUTUE BOCMANMUTENbHLIX NPOLECCOB, ParoyuTo3 1 NMU3NC KIeToK.
4 CokpaweHusA

B HacTosiem cTaHaapTe NPUMEHEHBI Crefytolme CoKpalLeHns:

Bb — npoayKkT anbTepHaTUBHOMO NyTW aKTUBaLMM KOMMNIIEMEHTA;

B-TG — 6eta-TpombornobynuH,;

C4d - dpparmeHT akTnBUpoBaHHoro C4 KOMMOHEHTa CUCTEMbI KOMMNEMEHTE;

C3a, C5a — npogykTbl pacLuenneHns komnoHeHToB C3 1 C5 komnnemeHTa npu ero
aKTUBaLmu;

CD62L — L-cenekTuH;

CH-50 — 50 % obLlero reMonnTUYECKOro KOMMNNeMeHTa (remonunaa);

CT - komnbroTepHasi ToMorpadus;

D-anmep (D-Dimer) — cneundunueckmne npoayktel pacnaga ¢oubpuHa (F XIl,

NePEeKPEeCcTHO CBA3aHHBIN dparMeHT pacrnaga pubpuHa);
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3KMO (ECMO) - skcTpakopnoparnbHbii MeMOpaHHbIN OKCUreHaTop;

C3M — ckaHupytowwas anekTpoHHas MUKPOCKOMUS,

NMA® (FDP) — npoaykTbl aerpasaumm dunbpuHal/prbpoHoreHa;

OIMA (FPA) — dubpuHonentug A;

F1.2 — akTMBMpYOWMIA NPOTPOMOUH dpparmeHT 1+2;

iC3b — npoayKT akTMBauum LeHTparnbHOro KOMNOHeHTa CUCTEMbl KOMMNNEMEHTA;

UN-1 (IL-1) — uHTEpNENKNH-1;

HIMB (IVC) — HwkHas nonas BeHa,;

AMP (MRI) — saepHbIN MarHUTHBIA PE30HAHC;

PAC-1 — MOHOKIMOHaneLHoe aHTUTENO K aKTMBUMPOBAHHOM hopMme rnukonpoTenHa 1
Ib/1 Ha noBepxHoCcTM TpOoMBoUUTa;

M3T (PET) — no3nTpoH-aMnccnoHHasa Tomorpadus;

MOT (PRP) — nna3ma, ob6oraweHHas TpoMmboumTamu;

M-cenekTuH (P-selectin) — peyenTtop, BbigENseMbIV B NpoLecce peakumnm
BbICBOBOXAEHNS TPOMOOLIMTOB NNU SHAOTENMANbHbIX KNETOK,;

Td-4 (PF-4) — dakTop TpOoMEOLMTOB;

MB (PT) — npoTpomMbrHOBOE Bpems;

YTB (PTT) — yactuyHoe (napumansHoe) TpomM6onnacTMHOBOE BpeMS;

AYTB (APTT) — akTMBMPOBaHHOE YacTUYHOE TPOMBOMNNacTMHOBOE BpeEMS;

PWA (RIA) — paAnonMmMyHONOrmyeckiin aHanms,

S-12 — MOHOKIOHarbHOE aHTUTENO K anbda-rpaHynaMm MemépaHbl KOMMNOHEHTa
GMP 140, koTopble NoABeprarTCs BO3AENCTBUIO BO BPEMS peaKkLmu BbIcBOBOXEHMS
TpomBoLMTOB;

SC5b-9 — npoayKT TEPMUHANBHOrO NYTK aKTUBALMN KOMMNEMEHTZ;

TAT — TPOMBOUH-aHTUTPOMOBUHOBBIV KOMMIEKC;

TCC — TepMUHAanbHbBIA KOMMNIEKC KOMMMEMEHTE;
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TB (TT) — TpomMB1HOBOE BpeMs;
®B (VWF) — daktop doH BunnebpaHaa,
AWK (CPB) — annapat UCKyCCTBEHHOrO KpoBOOBpaLLeHNs;

ELISA — thepmMeHT-cBA3aHHOE MMMYHOCOPBEHTHOE NCCNEeaoBaHME.

5 U3penua, KOHTaKTUpyoLWmMe ¢ KpoBbio (N0 knaccudukauum 1SO
10993-1)

5.1 U3pnenus, He KOHTaKTUPYHOLW e C OPraHU3MoOM YerioBeka

Cm. ISO 10993-1. Hanpumep, ycTponcTea ans LNarHOCTUKW in vitro.

5.2 Uspenus, npucoeanHsieMble U3BHE

K panHon kareropum cornacHo ISO 10993-1 oTHOCAT M3Lenus, KOHTaKTMpyrowme ¢
LIMPKYNUPYIOLLEN KPOBLIO M Cny)Kallme B Ka4ecTBe MarucTparnei n yCTponcTs ANs BXoAa B
COCYAUCTYIO CUCTEMY.

a) K kareropum wv3genuid, NpUCOEfMHSEMbIX M3BHE U HE WUMELWMUX MPSIMOro
KOHTaKTa C KPOBEHOCHBbIM PYCIOM, OTHOCHAT, HanpuUMep, KaHonu, YAIUHUTENW, U3Lenus
ans cOopa KpoBW, XPaHEHUS 1N BBEAEHWSI KPOBM M €€ NPOAYKTOB (TPYOKW, Wrmbl, MELUKA 1
ap.), KOHTEMHEpPbI ANA SPUTPOLIMTAPHON MacChl.

b) K kateropum nsgennin, npucoeanHIeMbIX U3BHE U UMEIOLLMX MPSMOW KOHTaKT C
LMPKYNVPYIOLLE KPOBBIKO, OTHOCAT, Harpumep, obopyaoBaHue pANA  aTepakToMuM,
MOHWUTOPbI  KPOBMW, KareTepbl, BHYTPUCOCYAWUCTbIE SHAOCKOMbI, BHYTPUCOCYAUCTbIE
nasepHble CUCTEMbl, BHYTPUCOCYAUCTbIE YIbLTPAa3BYKOBbLIE CUCTEMbI, KaTeTepbl And
KOHTPMynbcaumn, annapartbl WMCKYCCTBEHHOro KpoBooOpalleHusi, 3SKCTpakopropanbHbie
MeMOpaHHble OKcureHaTopel, obopyfoBaHvWe Ans remoauwanusa, obopyaoBaHue Ans
JOHOPCKOro U TepaneBTUYEeCcKoro adgepesa, yCcTponcTtea ans abcopbummn cneumdmyeckmx
BELLECTB KPOBW, U3LENUS, BBOAVMbIE B CEPALE U COCY/bl, IKCTPaKOpNopasbHbIE CUCTEMBI
BCMOMOraTeneHOro  KpoBOoOOpaLLEeHWsA, BPEMEHHbIe 3MeKTpoAbl  KapaMocTUMynsaTopa
(BOAWTENS PUTMA), MOAKOXKHBIE CUCTEMbI MOALEPXKKM LIMPKYNALIMN.

5.3 UIMnnaHTupyemble usgenus

K paHHon kateropum cornacHo ISO 10993-1 OTHOCAT usgenus, 4acTUHHO WM
MONHOCTLIO MMMNNaHTUPyeMble BHYTPb COCYAMCTOM cuctembl. Hanpumep, konbua ans
aHHYNONMNacTukK, MexaHu4eckue npoTesbl UM BuonpoTesbl KnanaHoB cepaua, NpoTesbl
unn  BuoTpaHcnnaHTarel COCYAOB, BCMOMOrarenibHble YCTPOMCTBA AN CUCTEMBI

KPOBOOOPALLEHNA  (MCKYCCTBEHHBIN  KEnyfo4YeK CepAaua, WCKYCCTBEHHOe CcepaLle,
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WHTpaaopTanbHble 6annoHHble Hacocbkl), PUNLTPbI AN HUXKHEW MOMON BeHbl, Npubopbi
Ans ambBonusaummn, BHYTPUCOCYAUCTbIE NPOTE3bl, UMMNAHTUpyeMble Aedubpunnsatopbl,
CTEHTbI, apPTEPUOBEHO3HBIE LUYHTbI, MOHUTOPbLI KPOBW, KaTETEPbI ANSl BBEAEHUS NEKAPCTB,
NMOCTOSHHbIE 3MNEKTPOAbl BOAWTENSA pUTMa (KapAWOCTUMYNSiTopa), BHYTPUCOCYAUCTbIE
MemBpaHHble  OKCUreHaTopbl (UCKYCCTBEHHble nerkve), GunbTpbl Ans  yaaneHus

NEeNKOLNTOB.
6 MeToabl

6.1 O6wme pekomeHaaLUN

6.1.1 Ha pucyHke 1 npvBeaeHa cxema NMPUHSTUA PeLLEHNIA, KoTopas MOXeT bBbITb
nenonb3oBaHa npu onpeaeneHnM HeoBXOAMMOCTU WUCCNEfOoBaHNA FEeMOCOBMECTUMBIX
CBOWCTB.

Ha ocHoBaHWM M3MepeHUn NEPBUYHBIX MPOLIECCOB MM CUCTEM B3aVMOZENCTBUE C
KPOBLIO MOXET ObITb pasgeneHo Ha NsiTb KaTeropun.

B Ttabrmugax 1 M 2 npueeaeHbl MNpPUMEpPbl YCTPOWCTB, KOHTaKTUPYIOLWUX C

LIMPKYNVPYHOLLEN KPOBBIO, U COOTBETCTBYIOLIME METOAbLI MCCNEA0BaHNN.

MpumevyaHune — [Ona uyenen Hacrosiero craHgapta uenecoobpasHo 6bino Obl
paspaboTaTe MOATBEPXAEHWE BblOOpa KaTeropun, OCHOBaHHOE Ha XapakTepe TeCTUpyemoro
usgenua. Yacto wccrniefoBaHue Tpombo3a ABNAETCA NPeAnoOYTUTENbHBIM  METOAOM  NpuU
xapaktepuctuke wusgenns. Bo MHorux cnyyasix norudeckue o0BOCHOBaHWS MOTryT 6biTb
MCMonb3oBaHbl ANA 3aMeHbl UCCNEAOBAHWAMU TpOMOO3a HEKOTOpbIX KOMOMHAUMA MeToaoB

remaronormmn, uccrnegosaHnAa Tp0M6OL|MTOB U TeCTUpoBaHNA CUCTEMbl KOMMJIIEMEeHTa.

Ona  MeAuUMHCKMX M3genun  CyLecTBYHOT —cheuudunyeckne  MexayHapoaHble
CcTaHAapTbl Ha BUAbI U3AENWI (BepTuUKanbHbIN ctaHaapT). TpeboBaHus k Gronornyecknum
uccrnefoBaHUAM U MeTofiaM TeCcTUPOBaHUs, COOPMYNUPOBaHHBbIE B 3TUX BepTUKanNbHbIX
cTaHpaapTax, UMEeloT MpevMyLLecTBO nepes obwumu TpeboBaHMAMK, U3NOXKEHHBIMU B

HaCTOSLLEM CTaHAapTe.
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CTAPT YposneTsopseT
TpeboBaHusIM
reMocoBMECTUMOCTH

w HeTt

KoHTakTUpyeT nu uccneayemoe
U3Aenne ¢ UMpKynupytoLei
KPOBbIO NPSIMO UMW KOCBEHHO? Na

CooTBeTCTBYET OpauHakos nu OaunHakoBbl NK

OpunHakoB nu
MeToq
cTepunusauun?

nn matepuan npowecc XUMUYECKUIA Takoi e KOHTaKT
MapKUpoBke Ha U3rOTOBMEHNUS cocTas W c Tenom?

nsaenun? nagenns? cBoicTBa?

HeTt HeTt Het Het Het

ObpaTtutech Kk
Tabnuye I1ISO no
B3aUMofeicTamio ¢

KPOBbHO U Mpuemnemoe Na
BepTUKarnbHOMY noc?r)g:)”;iﬂb-

cTaHgapTy AnA
BbIDOpa TECTOB

AaHHble TeCTOB

- /

/rlpVIEMJ'IeMbIe DaHHble no\

reMoCoBMECTUMOCTU u/unu

JanbHelllee NOPYNTENLCTBO YnoeneTsopsieT
W oLieHka pucka B cryae, | Mg SKcnepTHOe Ha TpeboBaHNAM
€CInn NpoBeAeHne Heobxo- cornalleHue reMocoBMeCTUMOCTHU

AUMbIX TECTOB MO Kakum-nnbo
MpUyMHaM okasbiBaeTcs
HEBO3MOXHO

N /

HeTt

npu
HeobXxoaUMOCTH

h 4

HeobxoanMel AaHHbIe Mo
reMoCOBMECTUMOCTH.
Obpatutech k Tabnuye
ISO no B3anmopgeicTeuto ¢
KpoBbio AN Belbopa
TecToB

- J

PucyHok 1 — Cxema npuHATUS peLleHnsa 0 HeoB6XoAUMOCTU NPOBEASHNS UCCNEAOBAHNN
reMOCOBMECTUMbIX CBOWCTB
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Tabnunua 1 —WN3genmsa n nx KOMNOHEHTbI, KOHTAKTUPYHLLME C LIMPKYIMPYHOLLEN KPOBBHD, U

pekoMeHAyeMble METOALI UCCreaoBaHun. Nanenus, npucoeamHaembie U3BHe

Mpvmepb! n3genui

KaTeFOpVIﬂ TECTOB

Tpomb0o3

Koarynauyusa

TpomGouuTbl

[ematonoruna

Cucrema

KOMnNnemMeHTa

Mpwnbopbl ans

aTepakToMmm

xa

MoHUTOpbI KpOBU

xa

O6opyaosaHue ans
3abopa 1 xpaHeHusi

KPOBM, KOMMYHMUKaLMM

xa

SkcTpakopnoparis-
Hble MeMBpaHHble
OKCUreHaTopsl,
obopygoBaHue Ans
remoguanusa/
remocunbTpaymy,
MOAKOXKHO UMMNNAHTU-
pyemble annapartbl 4ns
NOALEPKKN
KpOBOOGpaLLEeHUs

KateTtepebl,
NPOBOAHWKMN,
BHYTPUCOCYAMNCTbIE
3H4OCKOMBI,
BHYTPUCOCYAUCTbIN
yNbTpasBykK, NasepHble
CUCTEMbI, KaTeTepbl 4Ns

KOHTpMynbcaymm

xa




OkoHyaHue mabnuysi 1
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Kateropus Tecros

MNpumepbl n3genui

Tpomb0o3

Koarynauyua

TpombGoyuThbl

Femartonorus

Cucrema

KomMnnemeHTta

ObopyposaHue gna

XpaHEeHWs KINeToK

X

X

Xﬂ

Annapatbl 4ns
BblEeneHns
cneyeduryeckux
KOMMOHEHTOB MIa3mbl

KpOBM

O6opyaoBaHue ans
ZOHOPCKOro U
TepaneBTUYECcKOro

adepesa

2Tonbko remonua.

Tabnuua 2 — M3pgenma 1 nx KOMNOHEHTbI, KOHTAKTUPYHOLLME C LIMPKYNUPYHOLLEN KpoBbio, U

pekoMeHgyemMble MeToabl nucecnenoBaHni. |/|MI'IJ'IaHTI/IpyeMble n3genna

Mpumepsl nsaenun

Kareropus TecroB

Tpombo3

Koarynsuus

TpombouuThl

ematonorus

Cucrema

KOMMnemeHTa

Konbua gns
aHHynonnacTuku,
MexaHun4eckme KnanaHbl

cepaya

Xa

WHTpaaopTanbHbie

Hacoc-6annoHbI

UckyccTBeHHbIE
XKEnyAouKM cepaLa,

nonHoe UCKYCCTBEHHOEe

cepaue




FOCT ISO 10993-4-2011

Okor4aHue mabnuupi 2

Mpumeps! usgenun

Kareropus TecroB

Tpomb0o3

Koarynsiums

TpomGouuTbl

[emartonorus

Cuctema

KoMnnemeHTa

O6opyposaHue ans

ambonmsayun

Xa

BHyTpucocyaucrele

npoTesbl

Xa

BHyTpucocy-
AucTbie

npoTesbl

UmnnaHTupyemble
aedubpunnaTopsl 1

KapguoBepTepbl

Xa

[MpoBOAHUKM

BOAMWTENEN pUTMA

Xa

dunbTpbl ANA

yhaneHus NemkouuTos

xa

MNckyccTBeHHbIE
(cuHTETNUECKME)
COCyAMUCTbIE NPOTE3bI U
3annarbl, BKIIOYas
apTepnOBEHO3HbIE

LUYHTbI

Xa

CTeHTbI

Xa

KnanaHbl cepgua
€CTEeCTBEHHOrO
MPOUCXOXAEHUS,
BKNtoyas
apTeprOBEHO3HbIE

LUYHTBI

Xa

DUNbTPLI NONON BEHbI

Xa

& TonbKO reMonus.

6.1.2 Tlpy BO3MOXHOCTM ANA WCCNEfOBaHWA MPUMEHSIOT COOTBETCTBYHOLLYHO

Mojaens unn cucTemy, Kotopas moaenuvpyet reoMeTpuro 1 yCcnoBmAa KOHTaKTa nsgenva C

KPOBbIO NpK

NPUMEHeHNN NO Ha3HaYeHWIo, BKN4Yada MnpoAOIMKUTENbHOCTb KOHTAaKTa, TemMmnepartypy,

ycnoeua CTepuUnbHOCTU N COCTOAHUE KPOBOTOKA. Ona nagenun, nnowanb KOTOPbIX MOXeT
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ObITb BblUMCIEHA, fOMMKHa ObiTb MCCNefoBaHa 3aBMCUMOCTb pesynbTaToB UCCIeoBaHNs
OT MNoLLaAM NOBEPXHOCTY, CM2.

TecTMpOoBaHWIO NOABEPraloT TOMBKO YacTU U3LAENNHA, KOHTAKTUPYIOWME C KPOBLIO.
Crepyert BbIbMpaTb METOABI UCCNELOBaHMSA, COOTBETCTBYIOLLME NOCNEAHUM JOCTMKEHUAM
Hayku B AaHHOW obnacTu.

6.1.3 Ecnu oTcyTCTBME KOHTPOMS B SKCMEepUMeEHTe Henb3s 060CHOBaTb, KOHTPOSb
obszaTteneH. [lpyu BO3MOXHOCTM B KadecTBe KOHTPOMS UCMOSb3YHT U3genus,
NPUMEHAEMbIE B MEAULMHCKOM MpaKkTUKe, WNM XOPOLIO MW3ydeHHble MaTepuansl,
XapakTepUCTUKN KOTOPbIX U3BECTHbI [7].

KoHTponbHble  oOpasupl  MatepuanoB B KayecTBe  OTPULATENBHOMO U
MONOXUTENIbHOrO KOHTPOMbHLIX 00pas3LoB, a Takke BCE wccnegyemble Mmarepuansi
AOMKHBI COOTBETCTBOBATE TPebOBaHMSAM KOHTPOMNS KavecTBa W BCEeM npoueaypam,
rapaHTpyoLLMM KayecTBo mMarepvanos NpeanpuATUEM-U3roTOBUTENEM "
ueneiTatensHon nabopatopven. Matepuanbsl 1 M3genua AOMKHbI MMETb MapKMpOBKY C
nHdopmaumen o nsrotoBuTene, knacce 1 TMNe Marepuana.

6.1.4 WccnepoBaHme martepuwanoB, npearnonaraemMbix ANS  WU3roTOBNEHUS
OTAEeNbHbLIX YacTel W petanen wsfenus, crnegyeT npoBOAUTL METOAOM CKPUHUHIA.
MpoBeneHne aTUX UCCREfOBaHUA HE 3aMEHSET N3YYEHNE U3AENNA B LIENOM B YCMOBUSIX,
MOZLENVPYIOLLMX YCNOBUSA NMPUMEHEHWSA B MEANLIMHCKON NMpaKTuKe.

6.1.5 Wccneposannsa, kOTOpbIE HE MOLENMPYIOT YCNOBUS MPUMEHEHUS,, MOTYT He
COBCEM TOYHO BOCMPOWM3BOAUTE MPUPOLY B3aMMOLENCTBUSA U3AENUSI C KPOBLIO BO BPEMS
KIMMHWYECKOro npyMeHeHns. Hanpumep, oTAerbHbIE 3KCNPECC-TECThI in Vitro nnu ex vivo
HEeA0CTaTOYHbI 418 NPOrHO3MPOBaHUS OTAANEHHOrO pesynbTata B3auMOoLeNCTBUSA KPOBU U
napenuvs in vivo [25], [26].

6.1.6 UNapgenua, npeanonaraemele K NPUMEHEHMIO €X ViVO (KOHTaKTUPYIOLLME U3BHE),
nccneayrT ex vivo. Nspgenusa, npegnonaraemble kK NMPUMEHEHWIO in vivo (MMMnaHTaTbl),
UccneaywoT in vivo Ha MOAZEnM C MWCMONb30BaAHWEM XMBOTHbIX B YCMOBUSIX, A€ 3TO
BO3MOXHO, MOLENMPYIOLLIMX YCNOBUSA KIMHNHYECKOTO NMPUMEHEHWS.

6.1.7 MeToabl wuccnepoBaHUs in  Vitro npurogHbl AN CKPUHWMHIA  M3genvn,
KOHTaKTVPYIOLLMX W3BHE, WM WMMMMaHTaToB, HO OHWU MOTYT HETOYHO MPOrHO3MPOBAaTb
pesynbTaTbl B3aUMOAEUCTBUS U3LENUS C KPOBLIO MPU ANUTENBbHOM, MHOMOKPETHOM UMK
NOCTOSIHHOM KOHTakTe (cMm. 6.3.1).

Nspenns,  npegHasHadeHHble  ANsi  GECKOHTAKTHOTO  MPWMEHEHWsl,  Ha

B3aMMOZAEWCTBIE C KPOBLIO HE UCCMEYHOT.
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U3penuna, KpaTkOBPEMEHHO KOHTaKTUPYIOLWME C KPOBLIO (Harmpumep, naHueTh,
rMNOAEPMUYECKME UMbl KanUnnspHbIe TPyOKU 1 Ap.), Kak NpaBurio, Ha B3auMogencTeme ¢
KPOBbIO HE UCCTEeRYHOT.

6.1.8 MonoxeHust pasgena 5, nyHkToB 6.1.6 1 6.1.7, pucyHka 1 n Tabnuupl 2 cryxar
PyKOBOACTBOM B BbibOpe METOAOB MCCNEeA0BaHWUN, NpUBELEHHbIX B 6.2.1.

6.1.9 OpHopasoBoe nabopatopHoe o6opyaoBaHWe, NpeaHasHauYeHHoe ans 3abopa
KPOBM W MPOBEAEHUS] UCCNEeAoBaHusl KpoBuW in vitro, npoBepsitoT, uTobbl ybeautbcs B
OTCYTCTBUM BMUSIHUSA Ha pe3ynbTartbl NPOBOAWMOIO UccnenoBaHusi. poBepKy MOXHO
OCYLLIECTBUTb, MNPOBOAA WCCINEAOBAHNE Ha KOHTPONbHbIX obpa3suax W CcpaBHMBas
pesynkTaTtbl C MOMOLLBIO METOAMK, MPOBEPEHHBIX KIMHUYECKOW NMPaKTUKON.

6.1.10 Ecrm w™etopgbl BbiGpaHbl B COOTBETCTBMM C  BbILLEW3IIOKEHHBIMU
TpeboBaHNSMM N UCCNEefOBaHVWE MNPOBOAAT B YCNOBUSIX, MOAENUPYIOLLUX YCIOBMS
KIMHMYECKOro MPUMEHEeHWs,, pesynbTatbl uccnegoBaHust OGyayt ¢ HaubonbLuen
BEPOSITHOCTBIO MPOrHO3MPOBAaTE BO3AENCTBUE U3AENUs B KNUHMYECKOM npakTuke. OgHako
WHAVBMAYANbHbIE PeaKkumMu >KUMBOTHBIX Pa3nUYHbIX BULOB U Apyrne akTopbl MOryT
OrpaHVynTb BO3MOXHOCTU NPOrHO3NpOoBaHWA Npu nMoboM MeTofe UCCnefoBaHUs.

6.1.11 N3-3a uHAMBMAYaNBHOrO XapakTepa PeakTUBHOCTM KPOBWU Y >KUBOTHbLIX
pasnuyHbIX BUAOB, MPY BO3MOXHOCTU, MCMONb3YIOT KPOBb Yenoseka. Npun HeobxoammocTn
UCMONb30BaHWA KMBOTHBIX, Hamnpumep, €eCnu  OCYLWECTBRAT OUEHKY WU3aenui,
npegHasHayYeHHbIX ANns AIUTENbHOr0 UM MHOrOKPaTHOrO, WM MOCTOAHHOMO KOHTaKTa C
KpOBbI, HEOOXOAMMO Y4YMTbIBaTb, 4UTO Kaxabil Bua obnagaeT wHAMBMAYanNbHOM
PEeaKTMBHOCTBIO KPOBW. PeakTMBHOCTE M [pyrve nokasaTenn KpoBW y 4YeroBeka U y
npumMaToB O4YeHb 6nnskn [26].

WccneposaHns € MCNONb30BaHUEM TaKUX KMBOTHBIX, KaK KPOSIWK, CBUHbS, TENEHOK,
oBuya, cobaka, MOryT [JaBaTb YAOBNETBOPUTENbHbIE pesynbTartbl.  [lockonbky
WHAMBMAYanbHbIe pas3nnuns  MOryT OblTb  3HAYMTENbHbIMW - (HanpuMep, aaresunsi
TpombouuTos, TpomBo3 [20] 1 remonus y cobak npomcxoaut GbiCTpee, YeM y YenoBeka),
BCE pes3ynbTaTbl WCCNefOBaHWAW Ha XMBOTHbIX CreayeT WHTepnpeTupoBatb C
OCTOPOXHOCTbIO. Mcnonb3oBaHHble BUAbI KUBOTHBIX W YUACNO BWAOB AOMKHbI ObiTb
obocHoBaHbI (cM. 1ISO 10993-2).

MpnmeyaHne — lMcnonb3oBaHWE NPUMATOB B UCCNEAO0BAHUAX COBMECTMMOCTU KPOBU
W U3genun 3anpeljeHo 3akoHom rocypapctB Esponenckoro Coobuwjectsa (86/906/EEC) u

3aKOHaMM Apyrux CTpaH.
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6.1.12 AHTMKOArynsHTbl HE UCMONb3YHOT, 38 UCKIMIOUYEHNEM CryYaeB, koraa nusgenve
LOMKHO (PYHKLMOHMPOBATL B UX MPUCYTCTBUN. BbIBOP M KOHLEHTpauMsa aHTuKoarynsiHTa
BIMSAIOT Ha B3aMMOLEWCTBME KPOBW C wu3pennem. Magenus, KoTopble MNPUMEHST C
aHTUKOarynaHTaMmy, WCCnepfylT B MNPUCYTCTBAUM  aHTMKOarynsHToB.  KoHueHTpauum
AHTWKOArynsHTOB AOIMKHbI COOTBETCTBOBATL UCTONb3YEMbBIM B KITMHUYECKMX YCIOBUSX.

6.1.13 [daxe HesHaumTenbHble MOAUDUKALMM  U3AENUKA,  LONYLEHHbIX K
NPUMEHEHNIO B MEAVLMHCKOW MPaKTUKe, MOTYT MPUBECTU K 3HAYUTENbHbIM U3MEHEHUAM
KIMUHUYECKNX PYHKLMIA (HanpUMep, N3MEHEHNS KOHCTPYKLMM, U3MEHEHMWS B TOW UMM MHON
CTEMNeHM XMMNYECKOro cocTara NoBEPXHOCTN Uy Bcero oGbema marepuana, U3 KoToporo
W3rOTOBMEHO UW3LEnue, W3MEHEHUE TEeKCTypbl, MOPUCTOCTU UMW  LAPYrUX CBOWCTB
VNCKYCCTBEHHbIX cocynoB). loaToMy HeobxOAuMO yuMTbIBaTE BIUSHUE BCEBO3MOXHbLIX
MoaAnMUKALMA Ha B3aNMOAEWCTBME W3LENUA C KPOBBLK MPU OLEHKE WX KIMHUYECKOro
3Ha4YeHus.

6.1.14 [Ons nony4eHns CTaTUCTUYECKN [OCTOBEPHLIX pPe3ynbTaTtoB npoBOAAT
[OCTaTOMHOE  YWCMO  WCCMNEAOBaHWA, B TOM YMCNe MOAXOAAWMA  KOHTPOIb.
BapnabenbHoCcTb  HEKOTOpbIX  MeTogoB  TpebyeT  MHOroKpaTtHOro  MOBTOPEHMS
uccrnefoBaHUA  ANst OnpefdeneHus  3HauiMMmocTu  3Tmx  MetogoB. [poeepenve
MCCrefoBaHNs B3aMMOAEUCTBUS U3AENNS C KPOBbIO B TEYEHWE ANUTENbHOrO BpeMeHU
paert vHopMaLuio O 3aBUCUMOCTHU pesynbTaros B3aUMOAENCTBUSA oT
nNpOAOITKUTENBHOCTN  KOHTakTa. [lpM nnaHupoBaHWM  3KCMepuMeHTa Heobxoauma
KOHCYIbTaLMA CO CNeLnanucTom no CTaTnCTUKe.

6.2 MeToabl uccnegoBaHusa

6.2.1 Metopabl, pekoMeHAyeMble Ansi U3yYeHUsi B3aMMOAeNCTBUS U3fenum u
MaTepuanoB € KPOBLIO

PekomMeHayeMble MeTOAbl UCCNEAOBaHWS CrpynnupoBaHbl HA OCHOBE KaTeropwui
vapenun. MNMepeyHn MeTo0B NpuBEAEHsI B Tabnvuax 3 u 4.

WccnepgoBaHma knaccuduumpoBaHbl MO NATU  KATEropusM, OCHOBaHHbIM - Ha
M3y4YaemoM NpoLECcce UM cUcTeMe:

a) Tpomb60o3 (cMm. 3.3),

b) koarynauus (cm. 3.4),

C) TpombouuTbl N UX PYHKUMKM (CM. 3.5),
d) rematonorus (cm. 3.6),

e) mMmyHonorus (cMm. 3.7).

anIHLI,I/II'IbI 1 Hay4Has OCHOBa MeTOo40B 1UccnenoBaHnAa U3noXxeHbl B NpUnoXxeHun B.
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Tabnuya 3 — Meroabl UCCrEA0BaHNS U3AENVIA, NPUCOEAMHAEMbIX N3BHE

Tect

MeTtog

KommeHTapum

Tpombo3

CseToBas MMKPOCKONUSA (agresus

TPOMGOLMTOB, NenKoUnTbI, arperarsl,

aputpouuntbl, pubpUH 1 ap.)

MpoUeHT OKKNIO3UK; COKpaLleHWe noToKa;
rpaBMMETPUYECKUA aHanuM3 (Macca TpomboB);
CBETOBas MUKpOCKonusa (aareavs TpombouymTos,
NeNKoUUTbI, CKOMMEHUA KNETOK, 3pUTPOLMTHI,
GubpyH M T. 4.); CHWXEHVWe AaBneHus uvepes
YCTPOWCTBO, MeuYeHble aHTUTena K

Tp0M60TI/I‘-IeCKI/IM KOMMNOHEeHTaMm

C3OM (agresna un arperauyus TpoMobouMTOB,
Mopdonornst  TPOMGOUUTOB U NENKOLUUTOB;
hunbpuH)

Koarynsuwus

UTB (HeakTuBupoBaHHOE)

UccnepoBaHue cneymduruecknx
KoarynauyuoHHolx aktopos; OMA, D-anmep,
Fi:2, PAC-1, S-12, TAT

TpombouuThl

Moacuet TPOMOOLUTOB; arperayusa

TPOMGOLUTOB; BPEMS KPOBOTEYEHUS

Td-4, B-TG, TpombokcaH B2; ramma-
nsobpaxeHne MeueHelx ''In TpoMBOUUTOB

(BbKMBaHWE TPOMOOLUNTOB)

Pekomengyetca ana
nsgenvn

ANUTENbHOro (0T 24 4 Ao
30 cyT) 1 NOCTOAHHOrO
KOHTaKTa

(6onee 30 cyT)

emaronorusa

Yvacno nenmkouuToB,  AuddepeHynanbHbIn
aHanus nemkouuToB; remonus  (Konu4ecTBo

cB06OAHOro remornobuHa B nnasme)

Mogcuet PETVKYIOLMTOB; aKTuBauus
BbICBOOOXAEHUA CreLMpUYEcknX NPOAYKTOB U3

KneTok nepudepmnyeckon Kposu (rpaHynounTbl)

Cucrema

KOMnnemeHTa

C3a, Cba, TCC, C4d, Bb, iC3b, SC5b-9, CH50,

C3 koHBepTasa, C5 koHBepTaza.
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Tabnunuya 4 — MeTogbl UCCrea0BaHWS UMNaHTMPYEMbIX U3Aenni

Tect MeTtog KommeHTapun
MpoUEeHT  OKKMIO3WUK;  COKpaleHue noToKa;

BCKPbITUE WU3Zenusi (Makpo- U  MUKPOCKOMMS);
Tpom603 ayToncua AWUCTasnbHbIX OpraHoB (Makpo- U _

MUKPOCKONUA)

CO3M, aHruorpadus

yTB (HeaKTMBMpPOBaHHOE), nBe; TB;

nnasmeHHbI nbpuHoreH, MNAd

Koarynsuyus UccnepgoBanne  cneuyuduuecknx  ¢akropos —

cBepTbiBaHuaA kposu; ®MA, D-aumep, Fi.., PAC-

1, S-12, TAT
Mopcuet TpomGouUTOB; arperayvs
TpombGouyuTos
WccnepoBaHue MedeHbIX "IN TPOMGOLMTOB,

TpomGouuTbl —
Td-4 (daktop V), B-TG, Tpombokcan B2;
raMmma-uanyyeHue MeYEHbIX n3oronamu
TpomBouunTos

Yucno  nenkouutos,  audpcpepeHumanbHbi
noacyeT newnkouuToB; remonus (Konu4ecrso
cBo6oaHOro remornobvHa B nnasme)
[emaronorns —

Moacuet PETUKYNOLNTOB; aKkTmBauvs
BbICBOBOXAEHNSA CNELMCUYECKUX NPOAYKTOB U3

KNeToK nepudepuyeckonn KpoBu (rpaHynoLuTbI)

Cucrema C3a, C5a, TCC, C4d, Bb, iC3b, SC5b-9, CH50,

KOMMnemMeHTa C3 koHBeptasa, C5 koHBepTasa

6.2.2 Uspnenuna, He KOHTAKTUPYIOLLME C OPraHU3MOM YeroBeKa

Nspenua, He KOHTakTMpylowue C OpraHu3MOM YerioBeka, He nojBepraiwT
VCCNEAOBAHNIO WNX B3auMoAencTBus C kpoebto. OpHopasosble Habopbl ana Tecra
NpOBEPSIOT C LENbI0 UCKMIOYEHUST BMUSIHUSA MaTtepuarnos, U3 KOTOPbIX OHW M3roTOBMEHDI,
Ha pe3ynbTaTbl ICCNeaoBaHUNA.

6.2.3 WUspenua, KOHTaKTUpYylOWME U3BHE

MNocne wcnonb3osaHmA Tabmmy 1 M 2 ANs onpeAeneHns COOTBETCTBYIOLIEN
KaTeropmm usgesnuns no OTHOLLIEHWIO K KOHTaKTY C KpOBbIO CreAyeT Ucnonb3oBatk Tabnuy
3 ana noabopa COOTBETCTBYIOLMX METOAOB TECTUPOBAHUS B3aUMOAEWCTBUA C KPOBLHO
(c™m. Tarke 6.1.6).
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6.2.4 WmnnaHTUpyembie uspgenus

Mocne wcnonb3oBaHna Tabnuy, 1 1 2 [NS ONpefeneHns COOTBETCTBYHOLLEN
KaTeropum U3genys No OTHOLLEHUIO K KOHTAKTY C KPOBbIO CIEAYET UCMOonNb30oBaTh Tabnuuy
4 ana noabopa COOTBETCTBYHOLLMX METOAOB TECTUPOBaHUS B3aUMOAEWCTBUS C KPOBLHO
(cm. Takke 6.1.6). Boibop meTona 3aBMCUT Takke OT crneunduyeckmx ocobeHHocTeln
MCCNeayemMoro n3aenus.

6.2.5 YkasaHus u orpaHnyeHus

PWUA ucnonb3yloT Ana M3ydeHUs B3aMMOAEWCTBUA U3AENUA C KPOBbIO YEroBeKa,
HO, KaKk NpaBuno, OH He NPUroAeH A s KPOBU XMBOTHLIX. Habopel, npegHasHayeHHble Ans
MCCneaoBaHUA € UCNOSb30BaHUEM YENIOBEYECKOW KPOBUM, OObIMHO HE [AlOT peakumu C
KPOBbLIO XMBOTHBIX, 3@ UCKMHOYEHNEM KPOBU HEKOTOpPLIX NpumMatoe. Mpu paspaboTke TecT-
cuctem cnepgyet ybeauTbcst B TOM, 4YTO TeCT-CUCTEMA AEUCTBUTENIbHO U3MepsieT
aKTVBaLUMIO, BbI3BAHHYIO WCCNEeAyeMbiM MaTepvanom, a He aBnAeTcs apTedakTom,
npucywuM Tect-cucteme. Kpome TOro, ypoBHW aHanusvMpyeMmblix BELLECTB, Moslydaembix
npyv MOAENUPOBaHWK in Vitro N ex Vivo C WCMONb30OBaHWEM KPOBW 4YenoBeka, Hepeako
TpebyloT COOTBETCTBYHOLWEro (MHOFAa AOBOMBHO 3HAYMTENBHOMO) pasBefeHust Ans
MOMNyYeHUs HaAEXHbIX pPesynbTaTtoB C MPUMEHEHWEM COOTBETCTBYIOWMX METOA0B
aHanusa, Hanpumep, pagMoMMMYyHONOrMYeckMx mMeToaoB. Cnepyet y6eauTtbCs, 4TO B
paccMoTpeHne Bbinv NMPUHATBI TOMBKO Pe3ynbTaThl aHanmM3oB, N3MEPEHHBbIX B rpeaenax
AnanasoHa KOHLUeHTpauu, obecnedmBarolyx HafEeXHOCTb MCMOMb30BaHHOTO METOoAA.
Crnepyet Takke ybeauTbcs, 4TO ObIN M3MEPEH AManasoH pasBeAEeHUA uccrepyemMoro
obpasua.

Mpu wnccnefoBaHWM B3aMMOLENCTBMA W3AENMA C KPOBbIO MOXET BO3HUKHYTb
pa3bpoc B NOMyYeHHbIX pesynbTarax M3-3a HenpasunbHOro oBpalleHust ¢ KpoBblo MMBo
HeaJeKBaTHO MPOrHO3MPYEMOro BO3AEWCTBMS MaTepuana A0 Havyana MCCresoBaHus,
Hanpumep, Koraa MCCrnefoBaHWe OrpaHUYMBAIOT TECTamy OJHOrO TMMa WNU AOMyCKaloT
nonajaHue NOCTOPOHHEro Marepwarna, He OTHOCALLErocs K UCMbITYEMOMY Martepuany unm
usgenuio. MaTepuanbl, KOTOpble NpejnonaraloT MPUMEHSTb B YCIOBUAX MEANeHHOro
(BEHO3HOrO) MOTOKA KPOBW, MOTYT B3aMMOAENCTBOBATL C MOTOKOM COBCEM MHAaYe, Koraa ux
UCMOSb3YIOT C MOTOKOM C BbICOKOW CKOPOCTbIO (apTepuanbHasd Kposb). W3meHeHune
KOHCTPYKUUM 1 (MNK) YCIIOBMIA NOTOKA MOTYT U3MEHATb reMOCOBMECTUMOCTL MaTepuana in
Vivo.

6.3 Tunbl TecTOB

6.3.1 Tecrtbl in vitro
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Mpy paccMoTpeHWW pe3ynbTatoB, MOMYYEHHbIX B TECTax in Vitro, y4uTbiBalOT
creaytolme nokasaTenu reMaTokpuT, aHTUKOarynsHThl, YCNOBUA XpaHeHWs npobbl, CPok
XpaHeHnst Mpolbbl, HanuMuuMe KOHTakTa C BO3AYXOM W ypoBeHb pH, Temnepartypy,
rnocnefoBaTenbHOCTL  MPOBEAEHUs  UCCMefOoBaHWi  M3yvaemoro  marepuana Mu
3KCMEPUMEHTaNBHOr0 KOHTPONbHOrO 06pasua, COOTHOLIEHWE MNoWaan MOBEPXHOCTU U
obbema, ycroBusi ANHAMUKM XUAKOCTM (OCOOEHHO CKOPOCTb KPOBOTOKa NMBO CKOPOCTb
BbIMbIBaHWUSI CTEHKW). MiccnefoBaHWsa cnefyeT NpoBoAWTb, NO BO3MOXHOCTW, B Npegenax
He Gonee 4 4, Tak Kak MHOrMe CBOWCTBa KPOBW M3MEHSAKOTCH cpasy xe nocne orbopa
obpasua.

6.3.2 MeTtoabl ex vivo

MeToabl ex Vvivo npegHasHauyeHbl AnsS  U3JENWUKA, KOTOpble npeanonaraiT
MCMoSb30BaTh €X VIVo, HampuMep M3fenus, npucoeauHsiemble nseHe. MccnepoeaHms ex
VIVO Taike NpurogHel Ans U3AEnuiA, 3KCnyaTtmpoBarb KOTOpble npeanonaraercs in vivo,
Hanpumep, cocyaucTble npoTe3bl. OaHako B TakoM cryyae, UCCNeaoBaHUE ex Vivo He
3aMeHSIeT UMMNNaHTaLUmio B ka4ecTBe TecTa.

CyLLeCTBYHOT TOTOBblE TECT-CUCTEMbI ANS MOHUTOPWHra aares3vm TpombGouuToB,
BO3HWMKHOBEHUS amMBonuu, ocaxaeHus dubpuHoreHa, Maccel TpomboB, apresum
nevikoumToB, yObinn TPOMOOLMTOB B KPOBM W akTueaumm Tpombouutos [20], [30], [48].
CKOpoCTb KpOBOTOKa M3MepsiloT nubo npubopom ¢  addpektom [onnepa, nubo
3NEeKTPOMarHUTHeIM  MeTOAoM. M3ameHeHMe CKOPOCTM KPOBOTOKA MOXET CRYyXWUTb
WHANKATOPOM BO3HVMKHOBEHWA TpPOMOOB, WX pasmMepoB, MECT OTNOXEHWA, a TaKke
passuBatoLierica ambonun. Jna MOHWTOpWMHra B3aVMOAENCTBUA U3AENUA C KPOBLIO €X
ViVvO UCMONb3YT KOMMOHEHTbI KPOBU C PagMOaKTMBHBIMW MeTKamu. Yalle Bcero mMetsit
TpoMBouuTel U pubpuHoreH. UNameHeHne peakTUBHOCTU TPOMOGOLMTOB NMpU HaHECEeHUW
MeTkM ByAeT MUHMMM3MPOBaHO Npu Bonee TwaTensHOM coBnioaeHUN BCex AeTanein 3Ton
npoueayps! [23], [24], [25].

MpenmyLlecTBa TECTOB €X VivO MO CPaBHEHWUKO C TeCTamu in Vitro 3aknio4arTca B
TOM, YTO MNPV NCCNEA0BaHUSAX €X VIVO UCMOMNb3YIOT NOTOK HAaTUBHOWN KPOBW, YTO UCKNIOYaeT
apTedakTbl, Bbl3BaHHbIE aHTUKOArynsHTamu, W cosgaeT Quanonorndecknue ycnosus
KPOBOTOKa. EX ViVO MOXHO WCCNEeAoBaTb HECKONbKO MarepuaroB, Tak kak nosienseTcs
BO3MOXHOCTb MEHATb Kamepbl, a Takke Habniopatb oTAenbHble COObITUS B peanbHOM
BpeMeHu. Cpefn HefOCTaTKOB UCCNEA0BaHUA €X VIVO — pasnuymMe CKOPOCTU KPOBOTOKa B
pasHbIX SKCMEPUMEHTaX, Y PasHbIX XMBOTHbIX, W, KaK NPaBMno, OTHOCUTENBHO KOpPOTKMe
nepvofbl BPEMEHU AN OLEHKW. B CBA3W C 3TMM pekoMEeHAYEeTCA UCMOonb30BaTb OA4HO U TO

XKe XUBOTHOE AN NONOXKMUTENBHOrO N OTPpULIATENBbHOIO KOHTPOJSIbHbLIX 06paauoa.
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6.3.3 MeToapl in vivo

WccneposaHve in vivo npeaycmMaTpyBaeT UMMNNaHTauuio matepuana unu nsgenms
XMBOTHBLIM.  JIOCKyTbl  ANS  PEKOHCTPYMPOBaHWS COCYAOB, NpOTE3bl COCYAOB U3
Buonormyeckoro mMarepuana, KomnbLEeBble NpOTE3bl, CEpAEYHbIE KramnaHbl — NpUMepbl
V3L Eenun, Ansi UCCNEAOBaHNs KOTOPbIX NMPUroaHbl METOAbI in vivo. TecTbl in vivo 0ObIMHO
NPOBOAAT ANA M3YYEHUS TEMOCOBMECTMMOCTU W3AENWN, KOHTaKTUPYHOLUX C KPOBbHO
Bonee 24 u.

B 6onbumnHcTBE CryyaeB ycnex 3KCMepUMEHTOB in Vivo onpenenseTcs BpeMeHeM
cBobopHOro KpoBoTOKa. [pOLEHTHOE BbIPaXXEHWE OKKM3UMM M Macckl Tpombos
onpeaenatroT nocne ypaneHua wusgenusa. TengeHums TpomboB, 00pal3oBaBLUMXCA Ha
CTeHKax magenusd, Kk amBonusaumn AUCTanbHbIX OPraHOB AOMkHA ObITb M3y4YeHa MyTem
MakpO- Y MUKPOCKOMUYECKNX WCCNEAOBAHUA OPraHoB, MeXallmx HUKE MO TEYEHU OT
n3genvsa. TpomObl Yalle BCero CKannuBaroTCA B Nodkax, nonajgas TyAa no KPOBOTOKY
MOYEYHbIX apTEPVN OT U3LENUA, UMMNAHTUPOBAHHLIX BbIlLE MO TEYEHWIO, Ha KOTOPbIX W
npoucxogmna ambonuaaums (HanpyMep, CUCTEMbI BCMOMOraTENbHOrO KPOBOODpaLleHNs,
WCKYCCTBEHHOE cepaLle, npoTesabl aopThl) [19].

CywiecTBylOT METOAbI OUEHKM in  Vvivo, KOTOpble He  OrpaHu4vMBarT
NPOAOIIKUTENBHOCTE 3KCMepUMeHTa. [na onpeaeneHus nNpoxoAnMOCTM TpaHCnnaHTara
unn mecta obpasoBaHusi Tpomba ucnonb3yrOT apTepuorpammy. [ns HabniopeHus 3a
ocaxaeHneM TpoMOOoLMTOB B pasnuyHbIe NEPUOALI BPEMEHW UCTONb3YIOT PEHTIEHOBCKUE
CHUMKW. BbpkuBaHue TpomMbBouMTOB M KX YObINb B KPOBU WCMOMb3YHOT B KavyecTBe
VHAMKaTOPOB B3aMMOAENCTBUA MEXAY KPOBbIO W U3AENWEM M MaccvBaLmu BCHEACTBUE
06pa3oBaHUsa HEOMHTUMBI UMK agcopbumm Genka.

B HekoTOpbIX TecT-cuctemax in Vvivo CBOWCTBA Martepuana He SBnsTcs
onpeaensiowmMMn Npu B3auMoAENCTBAM MEXAY KPOBLIO U nagenvem. lNapameTpbl NnoToka,
COOTBETCTBME, MOPUCTOCTL WM KOHCTPYKUMSA TpaHcnnaHTata MoryT uMeTb 6Gonbluee
3HayeHue, YyeM BUMOCOBMECTUMOCTL CaMoro marepuana. Hanpumep, cuctemMbl C HU3KOW
CKOpPOCTbIO KpOBOTOKa MOryT AaBaTb pesynbTaTbl WCCNEeAoBaHWs, B 3HAYUTENbHOW
CTeNeHN OTNMYaLLMECs OT pe3yNbTaToB UCCNEeA0BaHMA TOro XXe Marepuana B yCrnoBUsX
CUCTEMBI C BbICOKOW CKOPOCTBLIO KPOBOTOKA. B Takmx criydasx pesynbTarbl, NOMyYeHHbIE B
TeCT-CUCTEME in Vivo, [OMKHbl UMETb Oonee BaXHOE 3HaYeHue B CpaBHEHUM C

pesynbTaramu UCCNeA0oBaHMM in vitro.
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MpunoxeHue A

(cnpaBouHoe)

AoknuHuuyeckne uccnenoBaHus U3[enun M NPoOTe3oB

AN cepAeyYHO-COCyaAUCTON CUCTEMbI
A.1 O6wue nonoxeHus

A.1.1 O6ocHoBaHue

B HacTosALLEeM NpuUnoxeHUu npeacraBneHa uHdopMaumsi No BeIGOPy TECTOB AN
OUEHKN B3aUMOAENCTBUS C KPOBbIO U3JENUIA, NPpefHa3HAYeHHbIX AN CepaeqHO-
cocyancTon xmpyprun. Pasaen 6 HacTosLwero craHgapTa COAEPXUT PYKOBOACTBO MO
peLleHuo Bonpoca 0 Heo6x0ANMOCTU NPOBEAEHUS UCTILITAHNA U3AENUNA,
KOHTaKTMPYHOLLMX C KPOBLHO.

A.1.2 Knaccudpukauun

Knaccudvkauus B3aMmMoaencTBUS U3RENUS C KPOBbIO, MPUBEAEHHAsA HWXe, AaHa
KaK ocHoBa.

a) Baaumopgencrene, B pesynbTaTe KOTOPOro BO3AEWCTBUIO NOABEPratoT, MaBHbIM
obpa3om, usgenue, KoTopoe MOXET UMETb UMM HE MMETb HeXenaTesbHble NocneacTemns,
NnoapasaensaoT Ha cnefyowme rpynmbl:

1)  apcopbumsa GenkoB nnasmbl, MUNWLOB, KanbLUs U APYIUX BELLECTB U3
KPOBM Ha MOBEPXHOCTU W3Aenuid unum abcopbuusi Takux BELlecTB B
nagenve;

2) aaresusi TPOMOOLUUTOB, NEVKOLIMTOB UMK SPUTPOLIMTOB Ha MOBEPXHOCTU
nsgenus, unm abcopbunsi BHyTPUKIETOUHbIX KOMMOHEHTOB B U3Aenne;

3) obpazoBaHMe MCEeBAOVHTMMBI WU TKAHEBOW Karncynbl Ha MOBEPXHOCTM
nagenus;

4)  N3MEHEHMEe MEXaHWYECKNX N APYrnX CBOWCTB M3Aenus.

b) Baavmogerictaune, obnapatouyee noTeHunansHbIM HexenarenbHbIM
BO34,EMCTBMEM Ha XUBOTHOE UMK YEenoBeKa:

1) akTvBaums TPOMOOLMTOB, NENKOLMUTOB WMW APYrMX KIETOK, akTueaums
koarynsuuu, aktmeBauus  puOPUHONM3a, akTMBauus  KOMMJEMEeHTa,
aKTMBaUMs  OPYyrMxX MyTed MMMYHOTOKCUYHOCTM  (MMMYHOCYNpeccus,
MOBbILLEHWE UMMYHUTETE, UMMYHOMOZAYNALMSA);

2) obpasoBaHme TPOMOOB Ha NOBEPXHOCTU U3AENUS;
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3)  ABWXeHWe crycTka kposu (Tpomba) nnu Spyroro BeLlecTBa C BHYTPEHHEN
MOBEPXHOCTU WM3JENWA MO MNPOCBETY CUCTEMBbI  KpoBoobpalleHus
(ambonusauus);

4)  noBpexaeHWe KNEeToK, LMPKYIMPYIOLLEN KpoBW, MPUBOASLLEE K aHeMuu,
remMonnay, nenkoneHnn, TPOOOUUTONEHUN WM USMEHEHMIO  PYHKLMN
KIETOK KPOBY;

5) noBpexXaeHNE KNeToK N TKaHEN, KOHTaKTMPYHOLLMX C U3genuvem;

6) rMnepnnasns UHTUMbl WM CKOMMEHWe (akkyMynsiuusi) OPYrod TKaHu Ha
n3genun nnbo BGNN3M HEro, UTO MPUBOAUT K CHDKEHMIO KPOBOTOKA MK
WN3MEHEHUIO APYTNX PYHKLUA N3 Eenus;

7) apgreaus u (unu) poct Baktepuin U Opyrux Bo3byputener uHdekuMm Ha
MOBEPXHOCTU U3AENUS.

A.1.3 [OoctoMHCTBa W HeOJoCTaTKM XMBOTHbLIX Mogenem wu in vitro
TEeCTUPOBaHUSA

Boibop MoaenuM C  MCMONb30BaHWEM XUBOTHbIX MOXET ObiTb  OrpaHuy4eH
TpeboBaHNAMMK, CBA3AHHBIMW C pasmepamMu, [OCTYMHOCTBLIO ONPEAeneHHbIX BUAOB U WX
ctoumocTeto. OueHb BaxHO, 4TOObI MCCrneaoBaTeny BHUMATENbHO OTHOCUMUCHE K
pPasnnumaM U CXOACTBY OU3MNONOTMM BbIOPaHHbLIX BUAOB XUBOTHBIX U YenoBeka, 0COBeHHO
CBfI3aHHbIX C Koarynsiuven, gyHkuMen TpoMBouuToB U nusucom pubpuHa, a Takke C
peakumen Ha apMakonorMyeckme areHTbl, Takue KaK aHeCTETMKW, aHTUKOaryrnsiHTbl,
areHTbl, pacTBopsoLmMe TPOMOLI U TPOMBOLMTBI, Y, HAKOHEL, aHTUBNOTUKW.

Tak KaKk peakTUBHOCTb XXMBOTHbLIX PasnM4YHbIX BUAOB HEOAMHAKOBA, W peakumsa Ha
pasnuuHbIe U3AEenus Takke pasnuyHa, AaHHble, NONyYeHHbIe NULLb Ha XMBOTHBLIX OHOMO
BMAa, HEOOXOAUMO UHTEPNPETMPOBATbL C OCTOPOXHOCTLIO. Mpumartsl, Takne kak 6abyuHbl,
obnagalor OONbLUMM  CXOACTBOM  reMaToNIOTMYECKMX — MoKasaTenel, MexaHuama
CBEpPTLIBAHWA KPOBU U CEPAEYHO-COCYANCTON cUCTEMBbI ¢ Yenoseyeckumm [30]. Ewe oaHo
NPEVMyLLIECTBO  3aKIOYaeTCA B TOM, YTO MOXHO MCMOnb3oBaTe GONBLUMHCTBO
UMMYHOSOTMYECKUX METOAO0B, paspaboTaHHbIX ANS 4YenoBeka, Ans APyrux npyMaros.
Cpean Hux: To-4, P-TG, ®NA, TAT, Fi... Yacto mcnonb3aytoT cobak, {4TO MO3BONSIET
nomnyYnTb LEHHy0 WHdopMauuio, Tak Kak TpoMbO3, 3aBUCALUA OT MNPUMEHEHHOrO
M3QEenusa, y HUX BO3HMKaeT ObiCTpee, YeM Yy u4enoseka. JTO pasnuumMe MOXHO
paccmaTtpyBaTh Kak NPeUMMyLLECTBO MCMONb30BaHMA cobak B MCCneaoBaTenbCkux LIensx.
CBUHEN cuMTaloT NoAXoAAWMMK MoaensMu Onarogapsi CXOACTBY CepAeYHO-COCYAUCTON

CUCTEMbI U reMaTosiorMyeckMx rokasarenen 3Toro Buaa M 4Yenoseka. Takke creayet
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YyYnUTbIBaTbL BIIUSIHWE XUPYPIUYECKOrO BO3AENCTBMSA NpU WMNMNaHTauum Ha pesynbTarbl
TECTOB W BBOAUTb COOTBETCTBYHLLMIA NONOXKUTENBHBIA KOHTPOIBHBIA 0Opa3ew.

BcnepcTeve CyLLECTBEHHBLIX OTMIMYUA B TEMATONOMMYECKUX U eMOCTaTUHECKMUX
dakTopax MU UX aKTMBHOCTW KPOBb YENnoBeKa CneayeT MCMonb30BaTh BO BCEX Crydvasx,
KOrAa 3TO BO3MOXHO.

TpombBoobpasoBaHne — Npouecc AMHaMUYHBIA, NO3TOMY ANS in vitro TeCcTuposaHua
TpomboobpasoBaHma  LenecoobpasHo, HaCKONMbKO 3TO  BO3MOXHO, MpUMEHeHue
LVHaMU4YeCcKNX YCrnoBuA (HanpuMep, B YCMOBUSIX MNOTOKA, CO3AaOWMX OnpeAeneHHble
cunbl CABMra Ha rpaHvue pasgena kposb/maTtepuan). [ns HEKOTOPbIX KNaccos
MCCNeaoBaHNA B3aMMOLENCTBUA KPOBWN C Marepmanamm MoryT 6bimb NPUMEHEHbI TECTbI B
cTaTuke.

Tak KaK naumeHTbl ¢ UMNNAHTUPOBAHHLIMW CEPAEYHO-COCYAUCTBIMA U3AENUaMU
MOFyT MONyYaTb aHTUMKOArynsHTbl M aHTUTPOMOOTMYECKME NeKapcTBa, BaKHO
MOZLENNPOBaTL 3TW YCNOBWA in Vitro.

Mpouenypbl, McCMonb3yemble ANS OLEHKA W3JEenuiA, NpeaHa3sHayYeHHbIX Ans
CEPAEYHO-COCYANCTON XUPYPrM Ha >KMBOTHBIX, MOYTU TE 3KE, 4YTO B KIMHUYECKOW
npaktvke. OpHako, Mogenu C WUCMONb30BaHUEM SKCMEPUMEHTaNbHbLIX KUBOTHbIX
NMO3BOMAKT  OCYLUECTB/ATb MOCTOSIHHBIA  MOHUTOPUMHI U UCCNEAOBaHNE  BaXHbIX
nepeMeHHbIX MPW CUCTEMATUYECKOM KOHTPOTE.

A.1.4 NpoTOKONbI TECTUPOBAHUA (AN IKCNEPUMEHTOB Ha XKUBOTHbIX)

Tpombo3, TpomBoambonus, KpOBOTEYEHWE WU WHMEKUUs — STU  SABMEHUSA
CBUAETENLCTBYOT O HEAOoMNyCTUMOCTMA UCNONb30BaHWA U AanbHenllen paspaboTkv yxe
UMEIOLLUXCS  MPOTE30B  CEepPAEvYHO-CocyaAucToM  cuctembl.  [Ans  wmsgenuia ¢
KpaTKOBPEMEHHbIM BO3LAENCTBUEM Ha KPOBb (MeHee 24 4) BaXXHbIMU SBNAOTCA TOYHbIE
onpeAeneHnst CTeMNeHn pasnuynin reMaTonorm4eckmx, reMoANHaMNYECKUX MEPEMEHHBIX, a
TaKKe MEPEMEHHbIX, XapaKTepu3yloWmx QYyHKUMOHUPOBaHWE u3genus, obpasoBaHue
Maccbl TPOMOOB W, BO3MOXHO, ambonua. Mpu  ANUTENBHOM, MHOrOKPaTHOM UMK
MOCTOSIHHOM KOHTakTe (6onee 24 4) BHUMaHWE yAensAlT METOAUKE Cepyuu U3MEPEHWUN,
KOTOpble CMOryT AaTb WHGOPMaLUMio OTHOCUTENBbHO BpemMeHn TpomboobpasoBaHua U
TpoM603amMBonuu, NoTpebneHns KOMMOHEHTOB LMPKYNUPYIOLLEeNn KpOBW, BO3HUKHOBEHMWS
rMNepnnasMm BHYTPeHHeM NOBEPXHOCTU CoCyaoB W  uHdekumn. B oBomx Tunax
BO3[EeNCTBMS U KaTeropusix KOHTakTa UccnegoBaHne reMonmsa UMEET BaXHOe 3HavYeHue.
Ha o6pa3oBaHve TPOMOOB MOXET OKasblBaTb 3HAUYUTENBHOE BRUSHWE XUPypruyeckas
TexXHWKa, pasHoobpasHble, 3aBuCAWME OT  BpeMeHu, Tpombonutudeckme wu

amBonuTtnyeckue adeKTbl, UHPEKLUM, Bbi3BaHHbIE U3AENNEM, U BO3MOXHbIE 3MEHEHUN
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NOBEPXHOCTU MPUMEHSAEMbIX W3AENUA, HanpyMep rMnepnnasyMs WHTUMbI U NU3KUC
aHpoTenus.

MocneacTBnA B3aMMOJENCTBUA YY)XEPOAHbIX MOBEPXHOCTEN C KPOBLIO MOTYT ObITb
pasnuyHBIMU: OT MHOXecTBeHHOro Tpom6o3a M aMBonun A0 HeynoBUMbIX 3(EEKTOB,
Takux Kak YCKOpeHue noTpeOneHns reMoCTaTUYECKUX SMEMEHTOB; MOCHeaHee MOXET
UMETb KOMMEHCMPOBaHHbIN XxapakTep (obwee umcno TpombouutoB, NOTPebneHHbIX
W3AenveM, Kak npasuno, Mano M He BNMSIET Ha pesynbTartbl aHanmsa obliero uucna
TpoMOounTOB) UK
NMPUBECTU K CHWKEHWUIO YUCIEHHOCTU TPOMOOLMUTOB M (DaKTOpOB CBEPTLIBAHWUS KpPOBU
(nnowaae NOBEPXHOCTU M3Jenua Benvka, 4Tobbl 3axBaTWTb YMCNO TPOMOOLUTOB,
[ OCTaToOYHOE ANA U3MEHEHWA peaynbTaToB aHanmnaa obLero yncna TpomMéoLnToB).

A.1.5 MNpoTokonbl Ans TecCTUpoBaHusA in vitro

In vitro TecTUpoBaHWe NO3BOMNSET MPOBOAWTL AOCTATOYHOE ANA CTaTUCTUYECKOM
OLEGHKM 4YMCNO TEeCTOB MpW OTHOCUTENbHO HW3KOW CTOMMOCTU W OTCYTCTBUM
Heobx0AMMOCTN YMEPLLBINEHNS NOAOMbITHBLIX KUBOTHBIX. MI3MepeHns cBsi3aHbl C BbICOKOM
CTEMNeHbI BapnabenbHOCTX remMaTonorMyeckmx, reMoANHAMUYECKUX U PYHKLUMOHANBHBIX
CBOWCTB, (POPMUPOBAHNEM KPYMHBIX TPOMOOB U akTMBaUMen CUCTEMbI KOMNNeMeHTa. In
Vitro Nnoaxod NO3BOMNAET PETNCTPMPOBATL KMHETUKY PasnnyHbiX (aKkTOpOB 1 aKTUBHOCTEMN,
M3MEHSA NPOLOMKNTENBHOCTb KOHTaKTa Marepuana unm U3genms ¢ KpoBbHo.

A.2 KaHionu

KaHronn obbl4HO BBOASAT B OAWH U Gornee OCHOBHBIX KPOBEHOCHbLIX COCYA0B AN
obecrneyveHns HeNpepbIBHOrO NOcTynneHns kpoeu. Ux Tawke npumeHsiior B AUK 1 apyrmx
ycTponcTBax. KaHonm MOXHO MccneaoBaTb B OCTPOM UMK XPOHUUECKOM SKCMEPUMEHTE U,
Kak npaBunIo, UX UCCNERYIOT Kak apTeproBeHo3Hble (AV) WYHTLI. Mcnonb3oBaHWe KaHonb
HE3HaUNTENbHO MU3MEHSIET YPOBHU KIETOK B LUPKYNUPYHOLWLEN KpoBu unn akTopbl
CBEpPTbIBaAHUS KpoBU. KaHonu, kak v apyrve yCTpomcTBa, NMEIOLLIME KOHTAKT C KPOBbIO BHE
opraHuama cornacHo 5.2.1, 06bIMHO B MEHbLLEN CTENEHW NOABEPraloT UCCNEA0BaHNIO (CM.
5.2.2,53).

A.3 Katetepbl 1 30HAbI

BOnNbWWHCTBO TECTOB, NMPUMEHSAEMBIX AN UCCIIEA0BAHNS KaHIONb, NOAXOAAT U ANS
MCCINEAoBaHNA KaTeTepoB M 30HAOB. [lonoxeHue karteTepoB B apTepuansHon unu
BEHO3HOW CUCTEME MOXET 3HAYUTENBbHO MOBMMSATbL Ha B3aUMOAEWCTBUE U3Jenna C
KpoBbto. PekomeHayeTca OCyLIeCTBNSTb OAHOBPEMEHHOE KOHTPOMBHOE MCCneaoBaHue,
MCMOonb3ys NPOTUBOMONOXHYIO apTeputo unu BeHy. MNpy yaaneHum kartetepa Heobxoanma

OCTOPOXHOCTb, YTOBbI He caBuHyTb TpoMb. WccneposaHve in sifu faeT BO3MOXHOCTb
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OLEHUTb CTEMEHb YYacTus NOBPEXKAEHUA UHTUMbI UMW MECT BBOAA KaTETEPOB U 30HAO0B B
npouecce obpasoBaHus Tpomba. MccrnepoBaHne KUHETVKM C NPUMEHEHWEM MeYeHbIX
KOMMOHEHTOB KPOBW PEKOMEHAYETCS1 TOMbKO AMsl KaTreTepoB, KOTOopble BBOAAT Ha
ANUTEnbHOE Bpems, HO MOXET ObiTb MOMEe3HbIM ANs MPOrHO3UPOBAHUSA HAaKOMNEHUA
TPOMBOB in vivo. AHTUIpadusi U U3MEpPeHUe CKOPOCTU KpOoBOTOKa no Jonnnepy MoryT
ObITb TaKKE NOME3HbI.

A.4 3kcTpakopnopasibHble OKCUreHaTopbl, reMoauanusaropbl, oGopyaoBaHue
ana  nevyebHoro adepesa u ycrpomctBa Ans abcop6bumm cneumnduyecknx
KOMMOHEHTOB KPOBMU

Femoctatuueckas peakums Ha AUK mMoxeT ObiTb BECbMa 3HAUUTENBHOW U OCTPOWN.
MHorve dakTopbl, Takme Kak NpUMeHeHWe OTCOCOB KPOBM, COCTaB MojaBaeMO HAacOCOM
XWAKOW YacTu KPOBW, FMNOTEPMMISI, KOHTaKT KPOBW C BO3ZLyXOM M BPEMSI KOHTaKTa, BMSIIOT
Ha pesynbTaThl UCCrefoBaHus. IMO0SbI B OTBOAALLMX MarMcTparnsix MOXHO OMpejensiTs,
neprvogMdeckn nomellas ex vivo unbTpbl ANA KPOBUM UMW MPUMEHSAS yNbTpasByk Uiu
LpyrMe  HeuHBasvBHble npuembl. HakonneHne TpoMOOB  MOXHO  OLEHMBaTb
HernocpeAcTBEHHO BO Bpemsi paboTbl yCTPOMCTBA, OTMeYas Takne (yHKUMOHanbHbIe
nokasaTenu U3fenus, Kak nageHve AaBneHns B OKCUIeHaTope U CKOpOCTb MnepeHoca
kucnopoga. MNpruobpeTeHHas BpemMeHHan aUchyHKUMA TPOMOOLMTOB, accoLmmMpyoLLascs
C BbIBOPOYHBIM BbICBODOXAEHMEM anbga-rpaHyn, Habnoganacb y nauueHToB ¢
noaknodeHHeiM AUK [31]; BpeMsi KpOBOTEYEHWUS U ApPYrMe MeToAbl WUCCnenoBaHWusi
TpoMBOoLMTapHOro reMmocTasa 0CobeHHO pPe3ybTaTUBHbI.

AWK » remoamanusatopbl MOryT cTaTb MPUYUHOW akTuBauumM KoMmnnemeHta. B
pesynbTaTe MOXET BO3HWKHYTb 3HAUUTENbHbIA FErOvHbIA FENKOCTas3, NOBpEeXAeHWNe
nerkmx U ux pyHkumin. MNMosToMy KONMUYECTBEHHAs! OLlEHKa FeMONUTUYECKON aKTUBHOCTU
KOMMMEMEHTa BECbMA 3Ha4MMa M 3aBUCUT OT MPUMEHSIEMOIO U3 Enust.

ObopynoBaHne ansa TepaneBTUYeckoro adepesa u ycrpouctea ansa abcopbunm
cneumduryecknx cybeTaHumii 13 kpoen Gnarofaps BbICOKOMY MOKasaTento COOTHOLUEHUS
MeXay nnowaabio NoBEPXHOCTU U 06beMOM MoryT ObiTb NOTEHUMAanbHOW NPUHMHON
aKTUBaLUmMM KOMMNemeHTa, koarynsuum, TpomboumutoB n nenkouutoB. WccneposaHue
B3aVMOJENCTBMA KPOBU C MOAOGHLIMM u3genusMu crnegyet MNpoBOAUTL MO TEM Xe
npuHLMnam, Kak M WCMbIT@HWE  SKCTPaKOpnopanbHbIX  OKCUreHaTopoB U
remMoamnann3aTopoB.

A.5 Uspenusa, noapepxuBalowue paborty XenymoukoB cepaua (CUCTEMbI

BCMNOMOraresisHOro KpoBooGpatieHus)
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3Tu M3penna MoryT Bbi3biBaTb 3HAYUTENBHBIE UBMEHEHUS Pa3NUYHBIX KOMMOHEHTOB
kpoBu. Cpepnm dpakTopoB, npMBOAAWMX K TakoMy 3ddekTy, MOXHO ykasaTb Ha
3HauMTEmNbHbIE MMOWAAM MHOPOAHBLIX MOBEPXHOCTEW, BO3LENCTBYIOWMX HA KPOBb,
BbICOKMI PEXMM KPOBOTOKA W y4yacCTKu, Hapyllalwme KpOBOTOK, NnbO 3akpyuvBasi €ro,
nvnbo paspenss. MccnefoBaHne Taknx U3BENUA MOXET BKMOYaTb B cebs uaMepeHve
remMonu3a, KoHueHTpauum TpombouuToB ©n  dumbpuHOreHa, uaHecnocobHocTu
TPOMBOUMTOB, aKTUBHOCTU KOomMMnemMeHTa. Heo6xoaum MOHUTOPUHT YHKLUMOHNPOBaHMS
MeyvyeHn, nerkux, LEHTPanbHOA HEpBHOW CUCTEeMbl. BaXHbIM KOMMOHEHTOM  OLIEHKM
V3[Eenna ABNSETCA AeTanbHOe MCCNEAOBaHWE MaTOMOMMHECKUX WUSMEHEHWUIA C MOMOLLBIO
Xupyprudeckoro katetepa [40], [41].

A.6 Mpote3sbl cepaeyHOro KnanaHa

Mpn npoBegeHUM OLIEHKM CepAeYHbIX KNANaHoB UrpatoT BaXHYHO POrlb MHBA3VBHOE,
HEMHBA3NBHOE N MAPOANHAMNYECKOE NCCNEA0BAHUS.

OpHumM 13 Hauvbonee addPeKTUBHBLIX CNOcoBOB  CKPUHWMHIA  AUCKHYHKLMWIA
MCKYCCTBEHHbIX KnanaHoB fIBNSeTCA BbicnywmBaHue [42). Oxokapauvorpadus Tunos 2D v
M nossonseT nony4nTb C NMOMOLLBIO ynbTpasByka nsobpaxenue cepaua. OtpaxkeHue ot
TKaHeM C pasnUyHOM CTEeMNeHbl akyCTUYECKOrO MOrNOLWEHWs BOCNPUHMMAETCA W
nepegaetcs B opme unzobpaxeHus. lNpu 3ToM MoxeT ObiTb W3yyeHa CTpyKTypa
NnoBepxHOCTK knanaHos. PaboTarowme npotesbl knanaHoB (OPMUPYHOT 3XO-CUrHanbI
BbICOKOTO YPOBHSA, YTO [aeT BO3MOXHOCTb MOMy4YaTe [LOBONMbHO YETKOE W30OpakeHne
LBWKyLLlerocs npenaTcTeua (Tpomba, ambona). OpHako, kavecTBo M3obpaxkeHus 3aBucuT
OT TOro, KaKoW KrnanaH UCCneayoT. dxokapauorpadus MOXET OKasaTbCs BeCbMa LieHHOM
B YccrnefoBaHm paboTbl NPOTE30B KNanaHoB, U3roTOBMEHHbIX M3 BMONOrMYeckUX TKaHeu.
C NOMOLLbIO 3TOTO METOAA MOXHO BbISBUTL Pa3pacTaHvsa U yTOMLWEHWUS CTEHKU KrnanaHa,
CrycTku kpoBu. Mcnonbsys yepHo-6enyto 1 LBETOBYIO BU3yanusaumm OTPEKEHHOTO 3XO-
curHana npyv  MpoOBEASHMM  dXOKapauorpaduv, MOXHO  uAeHTMdULMpoBaTb U
npuBnnanTensHO oLUeHUTL 0BpaTHBIN TOK KpoBU [42].

PekomeHAylOT Takke onpefenvTb BbbKMBaHWe W arperaumio TpoMbBouumTos,
MPOBECTU WCCNEAOBaHNS CBEPTbIBAHWA KPOBW W reMonusa, W3MepuTb [AaBneHue
KPOBSHOrO pycrna M CKOPOCTb KPOBOTOKa, a Takke MPOBECTW ayTOMCuIo knamnaHa w
npunerarowmx TkaHen [41], [43].

A.7 MpoTe3kbl cocynos

B pasnuyHble y4yacTkM BEHO3HOW W apTepuanbHOM CUCTEMbl MOryT ObiTb
WUMMNNaHTMPOBaHbI NOPUCTLIE N HEeMopuUCTble MaTepuans!. Beibop ydacTka onpegensieTcs,

rnaBHbIM o6paaoM, npeanonaraeMmbliM nNpuMeHeHeM npoTeasa. Yem MeHblLEe AnvHa
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npoTeaa cocyga v Yem Gosblue ero AuameTp, TEM BbIlE BEPOSTHOCTL TOrO, YTO MPOTE3
He 3akynoputcs. [Mpasuno Gonblworo nanbua Ana MpOTEe30B COCYAOB, BHYTPEHHWN
LVaMeTp KOTopbIX MeHee 4 MM, MOXHO chopMynmnpoBaTh crnegyowmm obpasoM: AnvHa
npoTesa cocyfa AOMKHa COCTaBNATL 3HaYeHWe, paBHOe AMaMeTpy, YMHOXEHHoMY Ha 10
(Hanpumep, 40 MM Ans npoTesa guameTpom 4 MM). Hanmume npoceeTa B NpoTe3e cocyaa
onpeaenseTcs ¢ MNOMOLLbI MarbNMpoBaHUa Mynbca B AUCTaNbHOM yYacTke npoTesa, a
Takke Nepuoamnyeckn NpoBoANMON aHrmorpaduen. Ynetpassykosoe ncenegosanve, AMP
n MN3T moryT GbiTb BEcbMa nonesHbl. PesynbTaTbl cepum MCCNEAOBaHUA MeYEHbIX
TPOMOOLIMTOB  KOPPENUPYIOT C  MMOWaAblo  MOBEPXHOCTM  HE3HAOTENM3UPOBaHHbBIX
TpaHcnnaHtatoB y 6abymHoB [30]. [lMpumeHeHWe MeToda MeuYeHblx TpoMbouuToB
obneryaetr BbisBNEHME MecTa obpasoBaHMs TPOMOOB Ha CTeHkax. PekomeHayloT
NPOBOAUTL CEPUO MOACYETOB YMcna TPoMBOLMTOB, BbLICBOOOXAAMOWMNXCA KOMMOHEHTOB
KNETOK KPOBW, NPOAYKTOB Aerpagaunn dubpuHoreHa/donbpuHa n  akTMBMPOBaHHbLIX
MPOAYKTOB Koarynsauum. AyTOMNCUMSA Takoro mpoTesa W npurerarolyx K HEMy CErMeHTOB
cocyfa Ana MOpKOMorM4YeckMx WCCnefoBaHUM LIENOCTHOCTM SHAOTENWMS U peakumu
nponudepaumn  MOXeT AaTb UeHHy uHdopmaumo. Cucrtematndeckan oueHka
NPOJONLHON UM MOMEPEYHON CEKLMA NPOKCUMAnbHOTO U AMCTanbHOrO aHacTOMO30B, a
TaKKe OTAEnbHbIX LieHTparbHbIX YacTen cocypa Heobxoauma Ans TWATEnbHOW OLEHKN
nagennsa [43].

A.8 INoBywku TPOMGOB 1 CTEHTbI
O™ wuspgenva  muccnedywT  aHrmorpaduen UM yNbTPas3ByKOBbIM - METOAOM.

JlonyckaeTcs NpyMeHeHe METOAMK ANS OLIEHKM NPOTE30B B COOTBETCTBUM C A7 [43].
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MpunoxexHue B

(cnpaBouHoe)

JNNa6bopatopHbie MeToAbI: NPUHLUMIBLI, HAY4YHOEe OGOCHOBaHUE U UHTEpNpeTauus

B.1 OCHOBHbIe NONOXEHUA

B.1.1 O6ocHoBaHue

B HacTosILLEeM MPUNOXEHUM PacCMaTpUBAaKOT MPUHUMMBLI U Hay4YHoe oBoCHOBaHWMe
METOAO0B WCCNeaoBaHus, M3noxeHHblx B 6.2.1. MogpobHoe onucaHne STUX METOAO0B
MOXHO HalTW B CTangapTax rno nabopaTopHOM MEAWMLMHCKOM MPaKkTUKe U KIMUMHUYECKON
natonorun. B ccbinkax [17] — [44], [46] — [49] v [59] paccmaTtpuBaloT MeTOoAbl
1CCrnefoBaHUsa,  KoTopble  MOryT  OblTb  MOME3Hbl AN OUEHKM  U3LENUIA,
B3aVMOJENCTBYHOLLUX C KPOBbIO. M3-3a BMONOMMYECKOro pasHooBpasnst U TEXHUYECKUX
OFPaHNYEHUA TOYHOCTb MHOMMX W3 3TUX METOAOB HEefocTaTtodHo Bbicoka. [lo
BO3MOXHOCTHW, YTOObI ONPeaenuTb 3Ha4YMMOCTb Pe3ynbTartoB, UCCNEefOBaHUS MOBTOPSOT
HECKONbKO pas.

B.1.2 NMpuHuMnbI in vitro TecTupoBaHua

Mcnonb3ytoT cTatuyeckne U JUHaMUYECKMe CUCTEMbBI, HaNpUMEp, LMPKYNauuio no
3aMKHYTOMY KPYry U CUCTEMbI Ha OCHOBE LeHTpudyrnposaHus [50], [54].

B.1.3 YcnoBus npoBeaeHUs TeCTUpoBaHuA

Ona Toro 4yrtobbl MccnepaoBaHUa AOCTUranNU LUeNM M OueHKa B3aMMOAEWNCTBUA
U3fenua ¢ KPoBbio Obina ajekBaTHOW, COAEPXKaLLyr0 aHTUKOArynsHT KpoBb MMWU nnasmy
340POBOr0 YenoBeka MU SKCMEPUMEHTANbHOMO XUBOTHOTO WHKYOUPYIOT B KOHTakTe C
marepuanom unm usgenvem. Bosgelicteue AOMKHO nNpoUCXoanTb B
CTaHAapTU3NPOBaHHBIX YCMOBUSX, MOAENUPYIOLLNX YCNOBUSA NPUMEHEHUA B MEANLIMHCKON
npakTuke, B TOM YACHE ANIUTENBHOCTb B3aUMOAENCTBUA, TEMNEPATYPY U XapaKTepUCTUKU
KPOBOTOKA. ANWKBOTY KPOBM WIU NNasMbl WUCCNEAYIT Ccpasy Mocne KOHTakta C
MaTepnanom unv U3genuem.

Beibop ycrnoBui 3aBUCWT OT TOrO, Kakoe W3jenue unv marepuan UcCreayioT, a
TaKKe OT HasHaYeHUs AaHHOrO U3 enus.

Mpn noprotoBke o6pa3suoB ANs TeCTUPOBaHWS OCoBeHHO BaxHO usberatb
akTmBauMmM wunu  BbigeneHus B 00beM KpoBM NOObIX KOMMOHEHTOB [0 Hadana
TecTupoBaHus. OgHako, NoAXoAsiLLME YCINOBUS 3aBUCAT OT TECTUPYEMOro MU3LEenust Unu

marepuana 1 onpeaernstoTCa YCNoBMSIMM €ro 3KCnnyarauum.
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B.1.4 Bo BpemMAa wuccnegoBaHWs M3JENUN, KOHTaKTUPYHOLUMX WU3BHE, U
UMNNAHTUPYEMbIX U3LENUA B YCIIOBUSIX, B KOTOPbIX WX MPUMEHSIIOT, KPOBb COOUpalOT B
aHTUKOoAarynsaHT, a UccrnefoBaHve NPOBOASAT, Kak onncaHo, 6e3 npeasapuTensHon ctaaum
Bo3aencTena. TecTbl pasgeneHbl Ha NATb KaTeropuii cormnacHo 6.2.1 B COOTBETCTBUM C
NPOLIECCOM UNWN CUCTEMOMW, KOTOPbIE UCCMEAYIOT: TPOMBO03, Koarynauuto, KNeTkM KpoBu U
MX PYHKLMN, reMaTosIorno 1 akTMBaLMIO CUCTEMBI KOMIMNEMEHTA.

B.2 Tpom603

B.2.1 MpoueHTHOe BbipaXXeHne OKKIIIO3UMn

Mocne TOro kak W3Aenue WCronb3oBanNM W  W3BMEKNW, OLEHKY OKKMH3UM
OCYLLECTBNAOT BU3yanbHO U OLEHVMBaOT B npoueHTax. OnpegensitoT  cTeneHb
TpomGoo6pa3oBaHMst B npoBogsweMm nytu. OTCyTCTBME  BMAWMOW  OKKIHO3UN
Heobs3aTenbHO 03Ha4YaeT OTCYTCTBUE Mpolecca TpomMOoobpa3oBaHna, NOCKONbKY TPOMO
CO BpEMEHU €70 0OpasoBaHNsi MOXET USMEHUTL CBOE MECTOHaXOXAEHWE K TOMY MOMEHTY,
KOrga OLEHMBAalT MPOLEHT OKKMo3uW. [MpuuMHOM 3akynopku cocyaa MoXeT ObiTb He
TONbKO TPOMBO03, HO U MMNEPNIasus MHTUMbI, 0OCOBEHHO B MeCTax CoeAHEHNA nNpoTeaa ¢
cocyaoM. [ns onpefeneHvus nNpupoabl OKKMIO3UW  NPOBOASAT  MUKPOCKOMUYeckoe
neceneposanve. OnpegenexHne nNnoLwaam NnoBepXHOCTU, NOKPLITON TpoMBamm n ceoboaHON
OT HUX, — MONYKOINMYECTBEHHbIN TECT, U MOXKET ObITb MCMONB30OBAH HA OCHOBE CPaBHEHUS.

B.2.2 YMeHbLIeHNne KpOBOTOKa

MapameTpbl KpOBOTOKA (CkOpOCTb WM o6bem) W3MEepstoT Nnocne  OAHOro
NPUMEHeHMsA. NiamMepeHne MOXHO MPOBOAWUTL BO BPEMS, Nepes unv nocne npUMeHeHUs.
lMosicHeHWe n HTepNpeTauno pesynbTaToB NPOBOASAT B COOTBETCTBUM € B.2.1.

B.2.3 NpaBMMeTpUUECKUN aHanu3 (onpegeneHne Maccbl Tpom60B)

Maccy TpomOOB M3MepstoT nocne  yganeHns usgenus. [oscHeHue wn
VHTEepnpeTauuio pesyrbLTaTtoB NPOBOAST B COOTBETCTBMM € B.2.1.

B.2.4 CBeTOBass MMKpOCKONUs

C nOMOLLBHO STOM METOAUKN MOXHO MOSNYyYUTb MHPOPMAaLMIO O MIIOTHOCTU KIETOK,
KNeToYHOM arperaumm, ubprHe, OTNOXMBLLUEMCH Ha Marepuane, a Tawkke 0 MecTe
pacrnonoXeHnsi 3TUX OTNOXEHWA Ha maTepuanax wnu wsgenun. MeTog sBnsetcs
nonyka4yecTBeHHbIM.

B.2.5 Nepenap aaBneHus B nsgenum

OTOoT nokasatens W3MepslT A0 U nocne npumeHeHus. [loacHeHne n
WMHTEepnpeTauuio pesynbTaTtoB NPOBOAAT B COOTBETCTBMM C B.2.1.

B.2.6 CkaHupyowwas anekTpoHHasa mukpockonus (COM)
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MosicHeHWe u MHTeprnpeTaumio MPOBOAAT B coOTBeTCTBMM C B.2.4. 3TOT MeTOA
MMeeT NpeMMyLLECTBO Nnepen CBETOBOM MUKpockonven (cm. B.2.4), Tak kak paer Gonee
noapobHYHO UHAOPMAaLMIO OTHOCUTENBHO TOHKOW CTPYKTYPbl M3YyYaeMblX KOMMOHEHTOB.
BbIBOAbI O KONMMYECTBEHHBIX XapaKTepUCTUKax TPebytoT AOCTATOYHOrO Yncna noBTOPHBIX
onpeaeneHnWn, 4to nossonuno Obl  yCT@HOBWTL  CTEMeHb  BOCMPOM3BOLMMOCTU
pesynLTaToB.

B.2.7 CBsAsbiBaHWe aHTUTEN

Bcnen 3a KayecTBEHHOW OLEHKOW OTNOXeHun dubpuHa n TpoMBounToB C
MCMONb30BaHWEM MMUKPOCKONa BO3MOXHO MPOBEAEHWNE KONMMYECTBEHHbLIX OMpeAesieHnn
3TUX NapamMeTpoB C WCMONb30BaHWEM aHTuTern, cneumduyecknx k GUBPUHOreHy wu
peuentopam MembpaH TpomBouuToB. [OnNa ypaneHns KOMMOHEHTOB KpoBW, cnabo
CBA3aHHbIX C TMOBEPXHOCTBIO, MUCcrneayemble ofpasusl nepes B3auMOAENCTBUMEM C
aHTVTENaMu CrieayeT TLWAaTenbHO NPOMbITh.

B.2.8 iccnepoBaHue TpaHCMIAaHTUPOBAHHOIO NPU ayToncumn

MeTon nmeet BaxkHOe 3HaveHWe AN OueHKM BUMONOrMYecKon peakuumn opraHuama
Ha WMNNaHTMpoBaHHOe usgenue. PacnpepeneHve, pasmepbl U MUKPOCKOMUYECKYHO
NPUPOAY KINETOYHbIX OTMNOXEHWA MOXHO HaunydwuM obpasom onpefenuts npu
naTornoroaHaToMM4YeckoM uccriegosaHui. HekoTopble npeanaraemele  npoueaypbl
ony6nukoeaHel [40], [41].

B.2.9 iccnepoBaHue gucTanbHbIX OPraHOB MpPU ayTorncum

Llenb wuccnepoBaHns — u3yyeHWe BIMAHUA WUMMNNAHTUPOBAHHBIX W3AEN A Ha
avctaneHble opraHbl. Cpean BO3MOXHbIX 3ddekToB — TpombBoambonus, uHbekums u
3aKynopka uagenus.

B.2.10 AmHruorpacdusi, BHYTPUCOCYAUCTbIA YNbTpa3Byk, [onnnepoBcKui
YNbTPa3ByK, CUUHTUIISAALLMOHHAs ToMorpadusi, MarHUTOpe3oHaHCcHas Tomorpacus

OovH wvnn komMOWHaUMs M3 LaHHbIX MEeTO4OB MOXeT ObiTb NPUMeEHeH Ansi
onpeAeneHnss Hanuyms npocBeTa UM CTEMEeHW CYXEHWUS COCyAMCTOro npoTtesa unm
APYroro kaHana, a Tawke Ans onpegeneHus TpomboobpasoBaHus Ha CTEHKaxX U3aenvs Bo
BPEMS MX PYHKLMOHMPOBAHWS in Vivo.

B.3 Koarynsuus

KoarynsiumMoHHbIE MeToAbl OCHOBaHbl Ha WCMOMb30BaHUM HaTUMBHOW (CBexen, Ges
aHTUKOArynsiHTOB) LIENbHOW KPOBW, LEMBHOM KPOBM C aHTukoarynsHtamu (obblMHO —
uuTpaTHoOM), NnasmMbl, oboralleHHon TpombouuTamm, 1 6ectpombounTapHON NNasmbI.

Tak kak  GONbLMHCTBO  CTaHAAPTHbIX  KOArynsiUMOHHbIX  TecT-Habopos

npepHasHadYeHel Ans  obHapyXeHUst HapyweHUA B (OYHKUMOHMPOBaHMN  CUCTEMbI
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CBEPTbIBAHUA, UTO MPUBOAUT K 3aMeAnNeHUo CBEePTbIBAHUS WM NOBbILEHHOW
KpoBOMnoTepe, NpPOTOKONbI UCCNEAOBaHNS B3aUMOAEUCTBUSA U3aenve/kpoBb AOMKHbI ObiTh
M3MeHeHbl Tak, 4Tobbl MOAXOAUTL ANSA PEerncTpaumM yckopeHus TpoMGoobpasoBaHus,
VHAYUMPOBAHHOIO  KOHTakToM ¢  OuomMatepuanamu. TecTbl, OCHOBaHHble Ha
aKTUBUPOBaHHOM YaCTUYHOM TPOMBONNacTMHe, BKIOYalOT B cebs TakMe akTMBaTopbl, Kak
KaoNWH, LIENUT WNU dnarpoByrd KUCNOTY. TecT-koMOuHauui, copepaliuMx Takoro poga
akTuBaTopbl, crnepyetr usberaTtb, MNOCKONMbBKY WX MNPUMEHEHWe MacKUpyeT YCKopeHue
KOarynsauun, BbI3BaHHOE KOHTAKTOM C MaTepuanom Unm u3genuem.

KpoBb WHKYOMpYIOT C McchnegyembiM MaTepuanom Kak B CTaTUHECKMX YCIOBUSIX
(Auelika ¢ napannenbHbIMKU NNacTMHaMK), Tak U B CUCTEME C 3aMKHYTOW LMPKYNAUMEN,
rAe uccrnepyeMbiM MarepuanoMm SBRSETCA BHYTPEHHSAA NOBEpxXHOCTb Tpybok. lMocne
onpefeneHHoro BpeMeHn uMHKySauum npoBOAAT TECTUPOBAHWE KaK MOBEPXHOCTW, TaK U
kposm [54].

B.3.1 YactuuHoe TpomGonnacruHoBoe Bpems (YTB)

YacTtnuHoe TpombonnacTnHoBoe Bpemsi [38] — aTo BpemMs obpasoBaHusa cryctka B
pekanbUMdPUUMPOBaHHON  uuTpaTHOW nnasmMe npu  gobaBneHnMyM  YacTUYHOro
TpombonnactmHa. YacTtuuHbii TpombonnactuH — docdonunuaHan B3BeCb, KOTOPYHO
06bIYHO SKCTParvpyroT U3 TKaHeBOro TpombonnacTuHa, roMoreHata Mosra Wnv nerkoro
mnekonuTarowmx. CokpaweHve YTB, BO3HUKalowee npu KOHTaKTe C mMarepvanamu B
YCMOBUSIX NPUMEHEHWNSI B MEAULIMHCKOW NPAaKTUKE, YKa3bIBAET HA rMMNepKoarynaumio, 1 ero
paccmartpmeatoT kak daktop onacHoctu TpombosoB. YanuHeHne UYTB npepnonaraet
nenumT Kakmx-nmbo akTopoB CBEPTLIBAHWA KPOBW (3a mckmoveHnem daktopos VI n
XIID: 1 (dbubpuHoren), 1l (npotpomoun), V, VIII, IX, X, XI unn XII.

FenapuH v apyrve aHTMKOarynsaHTbl Takke yBenuuueatot YTB.

B npopaxe wmeetrca Habop peakTuBOB AnA OMpeAeneHWs  4acTUYHOTO
TPOMBOMNACTUHOBOIO BPEMEHW, B KOTOPLIM BXOAST PasfyYHble aKTUBHbIE BELLECTBa,
TakMe Kak KoanuH unu uenmut. TecT-Habop, B KOTOPOM WCMONb3YKOT 3TU PeakTuBbl,
HasblBaeTc «TecT aKTMBUPOBaHHOIO MapLumanbHOro (YacTUYHOro) TpomOonnacTUHOBOrO
BpemeHn» (AUYTB). TecT He NpUMEHUM AN OLEHKA B3aUMOAEWCTBUS MEXAY KPOBbHO W
n3genuem in Vvitro, NOCKOMbKY aKTVBUPYIOWME BelwecTBa MackupyloT akTusauuio,
BbI3BaHHYIO U3JENNEM U BXOASLUMMW B €70 COCTaB MaTepuanamm.

B.3.2 NMNpoTpombuHoBoe Bpems (MB)

OTOT TECT OCHOBaH Ha TOM, YTO B TWATENLHO U3MEPEHHOM 06beme Nnas3mMbl KpoBU
MMEeTCA OonTMMarbHasi KOHLUEHTpauusi MOHOB Kamnbuusi U m3bbITOK Tpombonnactvha, u

nepemMeHHble BEMUUMHbI — KOHLEHTpauusa npoTpombuHa M AononHUTEsbHble aKkTopbl
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[38]. He pekomeHayeTca Mcnonb3oBaTb OKcanaT B KQ4eCTBEe aHTUKOArynsaHTa, nocKonbKy
daktop V MeHee crtabuneH B 3TOM pacTBope, YTO NPUBOAUT K YBEMUYEHUIO
NPOTPOMOMHOBOrO BpeMeHW. JTOT TeCcT MO3BONSET ONpefensTe NpPOTPOMOUH U
pJononHuteneHble  akTopbl. B npucyTcTBMM  TkaHeBoro TpombonnactvHa Bpems
ofpasoBaHns Crycrka 3aB1cuT OT KOHUEHTpaumm npotpombuHa, dakropos V, VIl n X (npu
ycnosum, 4to pubpuHoreH, ubpuHONMTUYECKas U aHTUKOarynmpyrwas akTMBHOCTb B
Hopme). YBenuyeHue npoTPpOMOMHOBOrO BpeMeHM OObIMHO ykasbiBaeT Ha aeduuur
npoTtpombuHa nnu dakropos V, VII, X unm gpmbpuHorera.

OTOT TECT MMeeT 3HayeHUe TONbKO AN OLEHKM MMNNAHTUPYEMbIX U3AENUN.

B.3.3 Tpom6uHoBoe Bpemsa (TB)

TpombuHoBoe Bpemsi [38] — Bpems CBepTbiBaHWMA NNa3mbl Npyu aobaesneHun
pacteopa TpombuHa Co CTaHAApTHOM aKTUBHOCTLIO. TPOMBUHOBOE BpeEMS yBENMYMBAETCS
npu geduumTte dunbpuHoreHa (Hxke 100 mr/n), Npyn aHoManusx B Monekyne ¢pubpuHoreHa
W NPV MOBbLILLEHNN YPOBHEW NPoAyKToB AecTpykuumn ubpuHorena n dunbpuna (MAP) nnm
renapvHa. OBbI4HO TECT NPOBOASAT AN OLEHKM UMNIIAaHTUPYEMbIX U3AENUNA.

B.3.4 NeHepauusa TpoM6uHa

Mpv B3anMoOZENCTBMM C MarepvanaMn WHTaKTHas CUCTeMa CBEpTbIBAHUA B
npucytcTeum docdonnnugos (Cv. B.3.1.) reHepupyeT TPOMOUH, KOTOPLIN MOXET ObITb
KONMYECTBEHHO U3MEPEH MO KOHBEPCUM XPOMOreHHOro cybcrpara. [aHHbIn MeTog UMeeT
ropasgo Oonee HMsKMA  pasbpoc  pe3ynbTatoB MO CPaBHEHWMIO C  0BbIYHBIMU
KoarynsiyMOHHbIMM TECTaMW.

B.3.5 ®ubpunHoreH

OvchunbpuHoreHemns, adumbpuHoreHeMuss U TMNOMUOPUHOrEHEMUS  BbI3blBaKOT
ysenuyerHne YTB, MB v TB [21]. CkpuHuHroBem Tect TB Haubonee uysBcTBUTENEH K
aedbnumty  dubpuHoreHa. Ecnm  Tpebyercs TOYHbLIA nokasaTtenb  ubpuHoreHa,
pekomeHayeTcs mogudumumpoBaHHbii Tect TB «PentunasoBoe Bpems», TecT-Habop
KOTOPOro Taikke MMEETCS B NPOJaxe.

TecT nMeeT 3Ha4eHme TOMNbKO 415 OLEHKN NMMNIAHTUPYEMBIX U3AENMNN.

B.3.6 MpoaykTbl gectpykuun pubpuHoreHa n ¢pudpuna (NAP)

HopmanksHoe pacTtBopeHue dumbprHa nponcxoant ¢ obpasosanmnem X, Y, C, Dun E
dparMeHTOB B KOHLEHTpaLMM MeHee 2 MKr/Mn nnasmbl. HopmanbHbIA HUSKUA yYPOBEHb
MA® pocTvraeTcs nNpy HU3KOWM CKOPOCTM peakuMy pPacLUensieHns U BbICOKOWM CKOPOCTU
BbIxoaa MNAP B kposb. [NaTonornyeckas gectpykums pubpuHoreHa n prubpuHa, peadynstaT

MOBbILLEHHON aKTMBHOCTM NnasMuHoreHa, gaet NA® B koHueHTpauum ot 2 go 40 MKkr/Mn 1
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Gonee. TecT WMeeT 3HauYeHWe MNVWb ANS  OUEHKA WMIIAHTUPYEMbIX U3AEnui.
PekomeHayeTcst uCcnons3oBaHMe KOMMEpPYECKN A0CTYMHbIX MeToaos [51], [52].

B.3.7 UccnepoBaHue cneumnduyeckux ¢akTropoB CBepTbIBaHUS KPOBU

3HauMTENBHOE CHWXKEHNE cofepXaHusl akTOpOB CBEPTLIBAHUS KPOBU (HanpuMmep,
MeHee 50 % HOpPMarnbHOrO UM KOHTPOMLHOTO YPOBHS), BO3HUKalOWEee B pesynbrare
BO3AENCTBMA MaTepuana Wnnm Wnsgenus B YCNOBUSIX MPUMEHEHUS B MEAMLMHCKON
npakTuke, NpeanonaraeT YCKOPeHHbIN pacxop 3Tux dpakTtopoB B npouecce abcopbuum,
Koarynsiyvum unv B NpoLecce ApYrmx MEXaHN3MOB.

B.3.8 FPA, D-aumep, Fi.2, TAT

MoebiweHne yposHs @IMA, D-aumepoB wunu Fi.2 ABRAETCA nokasatenem
aKTUBHOCTM MEXaHU3MOB CBEPTbIBAHUS KPOBW. YBenuyeHne koHueHTpauum TAT
yKasblBaeT Ha yCUNeHWe MpoLiecca CBepThbIBaHWUS KPoBU U popMUpOBaHUE KOMNMeKca
MEXay reHepupyeMbiM TPOMOMHOM W LMPKYIUpyoWmuM aHtutpombuHoM. D-gumep —
NPOAYKT Aerpajaummn pasnaraemMoro nnasmMyMHoM nonMMepusoBaHHoro hmbpuHa (hakropa
XIll). PekomeHayeTcsi mcnonb3oBaHne TeepAaodasHOro MMMyHOMEPMEHTHOro aHanusa
(ELISA) n pagnonmmyHoananusa (RIA).

B.4 Tpom6ouutbl n nx byHKUUN

OcobeHHO BaxHO m3beratb akTnBaumm TPoMGOLMTOB B NpOLECcCe NPUroTOBNEHUS
CYCMNEH3MU KNETOK.

B.4.1 MopgcueT uncna tpomé6ouuToB

MopacyeT uncna TpoMBOUMTOB SBMSETCH OYEHb BaXKHBIM 13-3a X KITKOYEBOW PONv B
NpeaoTBpaLLeHun BO3MOXHOMO kpoBoTeueHus [21], [49], [59]. 3HauuTenbHOEe CHWKeHue
yicna TpoMOOUUTOB B KPOBW, NOABEPKEHHON BO3AEUCTBUIO U3AENUS, MOXET ObiTb
BbI3BAaHO Mpoueccamm OOBEMHOM W  MOBEPXHOCTHOW  arperauum  KreToK, WX
JEMNOHNPOBaHMEM (Hanpumep, B CENE3eHKy) Unn Koarynsuven Kpoeu Ha matepuanax unm
n3genusax. YMeHblueHve 4ucna TpomboumtoB BO  Bpems  (DYHKUMOHUPOBaHWUS
VMMNaHTUPYEMOro M3AenMs MOXeT ObiTb BbI3BAHO YCKOPEHHBIM Pa3pyLUeHUEM WMu
yaaneHmem TpomboumutoB U3 cuctembl kposoobpalyeHus. Moacder uicna tpombounTos
NpOBOASAT B cpefe ANs cycneHanpoBaHna Ha ocHose O TA.

TexHnka 3abopa kpoBM JomkHa OblTb BOCNPOU3BOAUMOW. ArperatoMeTpus
SIBNSETCA TECTOM, TOATBEPXKAAOWMM HOPMarnbHYl0 pPeakTUBHOCTb  TPOMOGOLIMTOB.
MaHynynsumMm C KpOBbIO, COMPOBOXAANOLUMECH CHWKEHWMEM aKTUBHOCTU TPOMOGOLMTOB,
MoryT OblTb nerko oOHapyxeHbl arperatometpyen. OpHako noa BO3OEUCTBUEM
pasHoobpasHbIX YCIOBUA, BKITKOHAA HENPAaBUIBbHBIN 3200p KPOBU, TPOMOOLUUTLI CNOCOOHbI

nepexoanTb B rMnepakTnBHOe COCTOAHUE, KOTOpPOe NNnoxo onpeaendetcd ¢ npuMeHeHnem
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arperomeTpa. ArperauvoHHble  TecTbl cnepayeT  Moguduuuposats  (noaGopom
KOHLEHTpaLunmM TpoMBoLMTOB M arperMpyowmx areHToB) Tak, YTobbl MoanduumMpoBaHHbIe
MeToAbl CnocobHbl 6biNM perMcTpupoBaTh MNEepPakTMBHOCTE TPOMGOLUMTOB, B TOM 4ucne
NPOSIBUBLLYIOCS B pe3ysibTare KOHTaKTa ¢ Matepuanamv unm nsgenusamm.

B.4.1.1 Moac4eT TpoMBOLMTOB BPYUHYHO

B HeKkoTOpbIX KMMHWYECKUX nabopaTtopusix MNOACYET TPOMOOLUMTOB MNpOBOASAT
BPYyYHYlO, HECMOTPA Ha AOCTYNHOCTL npubopoB Ana nogcyeTa TpPoMGOLMTOB,
obnagarLmx BbICOKOW TOYHOCTLIO (B.4.1.2).

B.4.1.2 ABTOMaTU3MpPOBaHHbIN CYET TPOMOOLMTOB B UENbHOW KpoBU WU B
TpombouuTapHon nnasme

ABTOMaTU3NPOBAHHBIA NOACHET TPOMOBOLUTOB MOXHO MPOBOAUTL NGO B XOPOLLO
nepemMeLwaHHon uenbHoW kpoeu, nnMbo B TpombouutapHor nnasme. WUcnonb3oBanue
LeNbHOM KPOBW NPeAnoYTUTENBbHES, TaK Kak UCMONb3oBaHne TpomOBouuTapHO nnasmbl
JlaeT MeHee TO4YHble pe3ynbTaTbl. ABTOMaTU3MPOBAHHLIA MoacyeT TpombouuToB
npoBoaAT Ha GornbluieM uyucre KIeToK, YeM Mpu noacHeTe BpydHyk. CnepoBarenbHo,
pa3bpoc Ana aBTOMaTU3NPOBAHHOIC CYETa MOXET COCTaBNATL BCEro 4 %, B TO BPeMS Kak
Haunyywmni [OCTWKMMBIM MokasaTens ANs MNOAcCYeTa BpyYHyto coctaensetr 11 %.
BonblwunHcTBO Nprbopos o6napaldT CnocobHOCTBIO OTnMYaTb TPOMOBOLWTBI OT MEnKMX
YacTuL, HEBMOMOrNYECKOro NMPONCXOXAEHNS, YTO UCKMIOYAeT HeobXoAMMOCTL BM3yanbHO
pacnosHaBaTb M AuddepeHLMpPOBaTL OCKONKN TPOMOOLNTOB.

B.4.2 Arperauusi Tpom60oUUTOB

Arperauuio TpomboumTos [38] Bbi3biBaeT AobaBrneHne K TpoMBoLMTapHON nnasme
npv NOCTOSAHHOM MepeMeLLBaHUM arpervpyromnx areHToB (Hanpumep, ADP, anuHedpuH,
konnareH, TPoMOWH 1 gp.). Mo Mepe TOro, kKak MPOUCXOAWUT arperaums TPoMBouWTOoB,
nnasva craHoBuTCH BCe ceeTnee. ONTUYEcKytd CUCTEMY MPUMEHSIOT ANsl OnpefeneHns
M3MEHeHUss TPaHCMUCCUM CBETa, a pPerucTpupyrolee yCTpoWCTBO  rpadmyecku
n3obpaxaeT M3MEHEeHWe TpaHCMUCCUW CBeTa, HaumHas ¢ 6a3oBoW yCTaHOoBKM (Ha
3HayeHne «0»). 3amepneHHas wnu cnabas arperaumsi TPomMBOUUTOB MOXET ObiTb
Bbl3BaHa akTMBauvMenr TpomMOOLMTOB W BbICBODOXAEHWEM COAepXKallMXCs rpaHyr,
yBenuyeHvem nokasarens MNP wnu onpeaeneHHsIMU NeKapcTBEHHBIMM MpenapaTtamm
(Hanpumep, acnyMpVHOM, HECTEPOUAHBIMA NPOTMBOBOCMANIMTENBHBIMA  CPEACTBAMM).
BaxHO yuMTbIBaTbE, YTO Yy HEKOTOPbIX >XMBOTHBIX arperaumsi TPOMOOUUTOB MOXET
BapbupoBaTb UMW OTCYTCTBOBATb, KOTAA WCMONb3YHOT OTAEeNbHble areHTbl. CrnoHTaHHas
arperaums TPoMOOLMTOB, NPOUCXOAsLLAA B OTCYTCTBUE €€ WHAYKTOPOB, SIBNAETCS

NaTonorM4yeckuM MPOLIECCOM, YKasblBaOLMM Ha akTuBauuio TpomGouvToB. Arperauus
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TpoMBoUMTOB MOXET ObITb 3aperycTpypoBaHa aBTOMAaTtM4eckn C  UCMoSb3oBaHWEM
metoga WU/HOAK [52].

B.4.3 Aare3anBHOCTb KINETOK KPOBU

ALreavBHOCTL KNETOK KpoBWM [34] — oaMH W3 nokasaTenen COBMECTUMOCTHU
martepvana € KpoBbl. YeM MeHblle aareavMpoBaHHbIX KheTok Kpoeu, TeMm Gonee
COBMECTUMbI MOBEPXHOCTL Martepuana n KpoBb.

PaspaboTaHbl pasnuyHblie MeTOoAbl W3MEPEHWs aAre3vMBHOCTW  KNeTOK Ha
noeepxHocTh, Hanpumep, K-cuer KyHumkm (Kuniki K-score) [53]. BombwmHCTBO 3TUKX
METOAO0B OCHOBaHO Ha crefylolemM HabniogeHuW: onpepeneHHas Yyactb TpoMOouMTOoB
yAanseTca U3 HopMarnbHON LENbHON KPOBU B pe3ynbTaTe NPOXOXKASHUS Yepes KOMOHKY CO
CTEKNAHHBIMUA  LUAPUKAMX B YCIIOBUSIX KOHTPOIMPYEMOrO MOTOKA WM AaBneHus. JTOT
NpVHUMN 6bIn NPUMEHEH AN Ka4YeCTBEHHOW OLIEHKM afreavn ApYyrux KNeTok KpoBWu Ha
NONMMMEPbI, KOTOPbIMU MOKPbITbl CTEKMNsHHbIE LWapuku. brnarogapsi npYMeHeHWo 3Toro
Metoaa, 6bin caenaH BbiBog [34], uTO aaresnst nepudepudecknx nMmMGoLnToB 1
nonmmopdoHykneapHbix nevkoumTo (PMNs) cobak Ha CTekNsiHHbIE LIapWKK, MOKPbIThbIE
nonurugpokcnaTunvetakpmnatom (pPHEMA), Hwxke, 4YemM Ha CTeKNAHHbIE LUAPUKK,
MOKPbITbIE MONMUCTUPOSIOM U HEKOTOPbIMU APYrMMuK nonvmepamn. B atom uccneposaHum
1CMonb30Bann nsonuposaHHble nuMmgoumnTel 1 PMNs.

B kayecTBe anbTEPHATUBHOTO METOAA MOXHO NPEefnoXWTb MNOACYET 4ucna
TPOMOOLMTOB, aAre3avpoBaHHbIX Ha NCCrnefyemyo NoBepxHOCTb. Benen 3a BosgencTemMem
KPOBU B YCIOBUSX MPUMEHEHVA B MEAMLMHCKOW MPaKTUKe UCCneayemMylo MoBEepXHOCTb
NPOMbIBAOT, YTOObI yAanuUTb HEaAresvpoBaHHbIE KMEeTKW, BbICYLUMBAIOT WU TOTOBST K
CBETOBOM WNMU K CKaHWPYIOLWEN SNeKTPOHHOW Mukpockonuu. [loacumtbiBatoT 4ncno
aAreampoBaHHbIX TPOMGOLMTOB Ha eaMHULY NAOWAaaM 1 OTMEYalT MX Mopdonormyeckmne
ocobeHHocTn (obwee umcno TpombouuToB U 4ucno arperatoB TpombouuTtos). MoxHO
TaKKke UCNonL30BaTh TPOMEBOLMTLI, MeUyeHble M3oTomnammn xpoma >'Cr u uHaus ''In [33],
[55], [56].

B.4.4 AxtuBauus TpombouuToB

Wcnonb3oBaHne onpeaeneHHbIX MaTtepuanoB UM U3LENUA  MOXET Bbl3blBaTb
aKkTMBauuio TpoMBoLMTOB, KOTOpasi CONPOBOXAAETCS:

a) BbICBOOOXAEHWEM U3 BHYTPUKNETOYHbIX rpaHyn psga sewects (Td-4, B-TG,
CEepOTOHMHA 1 Ap.);

b) namereHvem mopdonormum TpoMGoLUTOB;

c) obpasoBaHMeM MUKpoarperaTos TPOMBOLUTOB.
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AKTUBMPOBaHHBIA TpoMBoLMT MpoTpomGoreHeH. AkTUBaLWs TPOMOOLMTOB MOXET
ObITb OLEHEeHa C MOMOLLBO MUKPOCKOMUYECKUX (CBETOBas W SMEKTPOHHAas) METOAOB,
MOTOYHOW LMTOMETPUEH (onpeaeneHre HanmumMs MuKpoarperaTos), perncTpaLmen yposHs
Td-4 wn B-TG, BbigeneHunsa P-cenektuHa (GMP-140) wnu  akTMBMPOBAaHHbLIX
rnvkonpoTtenHos (GP Ib n GP llib/llla) ¢ ncnonb3oBaHMEM MOHOKNOHUIbHBLIX aHTUTen.
PasnuyHble anWUTOMbl  @KTMBMPOBaHHLIX  TPOMBOUMTOB MOryT ObiTb  OLEHEeHbl C
1Cronb3oBaHneM AByx nnun 6onee
aHTUTen (Hanpumep, ogHo — k GP Ib nnn GP llb/llla, a gpyroe — k P-cenektuHy),
perncTpaums ¢ NoMoLLbHo NOTOYHON LToMeTpum [60].

B.4.5 Bpems kpoBOTEUEHUA

Kommepyeckas  AOCTYNMHOCTb  CTEPUNBHOrO  OAHOPA30BOrO  YCTPOWCTBA,
npeAHa3Ha4YeHHOro AN MPOBEAEHMS paspesa KoKW CTaHfapTHbIX rMybuHbl U ANWHbI B
CTaH4apTHbIX YCIOBUSAX, 3HAYNTENBHO NOBbLICUA BOCMPOU3BOAUMOCTL U LIEHHOCTb 3TOro
VCMbITaHNS. YBENMYEHWE BPEMEHM KPOBOTEYEHWUS YKa3biBAET Ha CHWDKEHHYH (yHKLMIO
TPOMBOLIMTOB UM YMEHbLUEHWE YMcna TPoMBOoLMTOB, KOTOpoe MOXeT BbiTe onpeaeneHo
no B.4.1. YBenuyeHne BpPEMEHM KPOBOTEYEHWUA MpWU HOpMarbHbIM Yucne TpombouuToB
HabniogaeTcs NpW B3aMMOLEWCTBMW C  HEKOTOPLIMW BHELUHMMW  NPUCOEAVNHAEMBIMU
YCTPOWCTBaMWN KpPaTKOBPEMEHHOTO [AEWCTBMA (HanpuMep Npy  3KCTpakoprnopanbHOM
KpoBooGpalleHnn) [31]. UcnbiTaHne MOXeT ObiTb MPOBELEHO Ha HEKOTOpbIX BuAax
MOAOMNBITHBIX XMBOTHBIX. /I3aMepeHne BpeMeHU KPOBOTEYEHWNS MPUMEHUMO B YCIIOBUSX N
vitro.

B.4.6 AHanu3 ¢hyHKUMOHaNbHbIX CBOMCTB TPOMOOLUTOB

MpWHUMN KNaccu4eckoro CTaHAapTHOrO BPEMEHM KPOBOTEYEHMS! Bbin Ucnonb3oBaH
LANA aBTOMaTtn3npoBaHHOro aHanmaa. LlenbHyto KpoBb NpoKaYnBaloT Yepes KonnareHoBbI
dunbTP ¢ AnamMeTpoM anepTypbl (OTBEPCTUS B U3MepUTernbHON suvetke) B 150 MUKPOH.
TpombGounTLl aaresvpyroT U arpervpyroT L0 Tex Mop, Nnoka OHWU He 3aKpoT MpOCBEeT
anepTtypbl. [aBneHve kpoBM U Temnepartypbl  OUKCUPOBaHbl,  MPUCYTCTBUE
aHTUKOArynsiHTOB HE BINUSET Ha pe3ynbTaThl TECTa. TECT NPUMEHUM A KPOBU KMUBOTHBIX.

B.4.7 Famma-nsnyyeHue TpomooLUTOB, MEYEHHbIX paguonsoTonamm

Bbicokasik SMWCCUS  raMMa-usnyuyeHus, CBOWCTBEHHas ' 'In,  noasonser
ucnonb3oBaTtb ero Aans ston uenm [23], [30]. 3TOT MeTOoL QAaeT BO3MOXHOCTb
ornpeaeneHns nokanusaumm TpoMOoUMUTOB Ha MOBEPXHOCTU M3enua U NpoBefeHus KX
KONUYECTBEHHOW OLeHkN. MeToZ WCronb3yloT AN OUEHKA W3AENWN, KOHTaKTMPYHOLLMX
M3BHE TaK e XOPOLLIO, Kak U MMMNNaHTUpyeMble U3aenus.

B.4.8 Mepuoa xXn3Hn Tpom60LUTOB (BbKMBaHUE TPOMGOLIMTOB)
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TpOMBOLWTHI NONMYYaIT U3 KPOBY NaLMEHTOB 1 MeTAT °'Cr unm [23], [24], [32], [57].
Ob6a 31 n3otona MeTAT TPOMOOLMTLI BCEX BO3pPacToB, MpUCyTCTBytoLWmMe B oBpasue, He
BbIMbIBaOTCSl B GOMbLUMX KONMUYECTBaX M3 TPOMOOLMTOB, He 3axBaTbiBAOTCA APYTYMU
KNeTKaMM W HE WCMOMb3yloTCH BHOBb BO BpeMsi TpomGonossa. '''In oBnapatot
NPENMYLLIECTBOM, MOCKOINBKY SBRSETCA XOPOLUMM UCTOMHUKOM ramma-usnydyeHus. [lpu
3TOM TPeOyeTCA MEHbLUEE YMCHO MEYEHbIX TPOMOOLMTOB, U MOSIBNSIETCS BO3MOXHOCTb
OHOBPEMEHHOIO OMPeAENEHMs Nnokanuaaumm TpomOoLUTOB HAa NOBEPXHOCTU U NU3YHEHUS
ux BbbkmBaemMocTn. CHWXKEHVE BbIKMBAEMOCTU TPOMOOLUWTOB ykasblBaeT Ha YCKOPEHHOe
yaaneHve TpoMOOLMTOB M3 CUCTEMbI KPOBOOOpALLUEHWS B pesynbTare MMMYHHOTO,
TpomboobpasoBaTenbHOro 1 Apyrnx NpPoLEeccoB.

B.5 NemaTonorus

B.5.1 Yucno nenkouutoB u auddepeHumanbHbIN NOACUET NENKOLMTOB

AKTMBaUMIO JNENKOLMTOB MOXHO PErMcTpupoBaTe C  MOMOLUBIO  CBETOBOW
MUWKPOCKOMWN MOBEPXHOCTU U3AENUs, NMOTOYMHOW LUTOMETPUW, MO YBENUYEHUIO YPOBHEN
mapkepos, Hanpumep, Jl-cemektnHa (L-selectin) n CD11b, a Takke B casure
nenkoumTapHor dopMynbl.

B.5.2 Fremonus

Femonus sBngeTcss Hambonee BaXHbIM CKPUHHWHI-TECTOM, MOTOMY 4YTO BbICOKWUMA
ypoBeHb remornobuHa B nnasme, SBMSIOWMIACA MOKasaTeneM reMonuaa, oTpaxaeT
peakumMio nusnca SpUTPOLMTOB MPWM KOHTaKTe C marepuanamuv n U3fennamu (Cm.
npunoxeHue C).

B.5.3 Nogcuet peTukynouutoB

MoBbILLEHHOE YMCNO PETUKYNOLUTOB — MOKa3aTenb YCUNEHHOro obpasoBaHus
3pUTPOLMTOB B KOCTHOM MoO3re. JTO MOXET ObiTb peakumen Ha yMeHbleHWe uncna
3pUTPOLMTOB B  KPOBM B  pesynbTaTe XPOHUYECKOM  KPOBOMOTEPU  (CKPLITOro
KPOBOTEYEHMS), remonunaa 1 paga apyrmx npuyanH [61].

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

CHwxeHne nokasatenas CH 50 sensetcAa uvHaukaTopoM pacxoga obuiero
KOMMIeMeHTa.

Hepocratkom peructpaumm in vitro nNpoOAYKTOB pacLlenfieHUs KoMnnemeHTa
ABMNAETCA UX BbICOKMA 6a30BbIN YPOBEHb B MIasMe KPOBW, a Takke BMAOCNEeUnpNYHOCTD
metopga. Knaccunueckmi CH 50 meTop npyvMeHVM Ana CbIBOPOTKM KPOBW YeErOBEKa,

TeneHkKa, CBMHbU 1 KPONKKa.
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OpyriuMm  doyHKUMOHANbHBIM METOAOM OMNpeAeneHns in vitro akTueauMM CUCTEMbI
KOMMIeMeHTa SBNsSeTCa pernctpaums reHepaummn C3- nnm C5-koHBepTasbl KoMMAnemMeHTa
(no koHBepTauum cybetpaTa).

06 aktuBaLmm cuctembl komnnemeHTa cm. ASTM F1984-99 n ASTM F2065-00 [13],
[14].
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Mpunoxexnue C

(cnpaBoyuHoOe)

UccnepoBaHue reMoONMMTUYECKUX CBOMCTB MEAULMHCKUX U3penun
M X KOMNOHEHTOB

C.1 O61wme nonoxeHus

CyuwectByeT  obwupHas  nuTepaTtypa,  ONuCbiBawLWas  B3auMOLENCTBME
maTtepuan/kpoBb. OfHaKo CyLeCTBYEeT nWllb HECKONbKO  AOCTaTOMHO HAAEXHbIX W
BOCMPOU3BOAUMBIX METOAOB TECTUPOBaHWS, MO3BONSKOWMUX NpeAckasatb MNoBefeHue
nccrnefyeMoro marepvana  npu ero  KIMHMYEckoMm npumeHeHuu. B HacToswem
NpURnoXeHn npuseaeH 0630p M3BECTHbIX METOAOB TECTMPOBAHWUS TEMONMUTUHECKON
aKTUBHOCTU U 0BCYyXAeHbl (PaKTOpbl, WMELME OTHOWEHWE K WX CnocoBHOCTM
oXapakTepr3oBaTb MEAMLMHCKAE N CTOMATONOrMYECKNe n3genms.

C.2 TepMuHbI 1 onpegeneHus

B HacTosiLLEeM NpUNOXEHUW NPUMEHEHbI Crefytowme TEPMUHBI C
COOTBETCTBYHOLLMMM ONpeeneHNsMU:

C.2.1 aHTHMKOoarynsHT: AreHT, NpeaoTepaLlaowmii Nnm NpensTCTBYOLUA
koarynsyum [62].

Mpumepbl — MenapuH unu yumpam.

C.2.2 oHKOTHYECKOE AaBrieHWe; KONNOMAHOEe OCMOTUYECKOe AaBNeHne:
CymMmapHoe BnnsHue GenkoB 1 ApyrMx BbICOKOMOMEKYISIPHLIX KOMIMOHEHTOB Ha
OCMOTMYECKOE AaBrneHve nnasmbl [62].

C.2.3 remaTokput: OTHOLLEHNE 0ObEMA IPUTPOLMTOR K 0OLLIEMY 06BEMY KPOBU
(MHAMBMAYaNbHO ANs Kaxaoro obpasua).

C.2.4 remonu3: Boigenerve remornobuHa (Hb) ns sputpountos B pesyneTtarte
paspyLLEHWs UM YaCTUYHOMO MOBPEXAEHNS NP UHTAKTHOW KNeTo4YHOU MeMbpaHe.

C.2.5 oTpuuaTenbHbIN KOHTPOJSLHbIN 06pa3ew; [MonnaTUNeH BbICOKON

MMOTHOCTU UNW APYroi MaTepuan ¢ NOATBEPKAEHHLIMI CBONCTBaMW.
MpumevyaHue — Cm. 1SO 10993-12.

C.2.6 sputpoumnTapHas macca: KOMNOHEHT, NonyYeHHbIN B pesynbTaTe
LIEHTPUGYrMPOBaHWSA LieNbHOM KPOBW C NOCINEeAYHOLLMM yAarneHueM cynepHaTaHTa,

COCTOSALLEro n3 nnasmbl.

MpumeyaHne — CBOWCTBA 3SPUTPOLUTOB 4erioBeka Anst TpaHcdysum: obbem

hpakymm aputpoymtos coctaensiet 0,65 — 0,80 obbema LenbHoWM kpoBu. Mcnonb3yembi obpasey)
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COJEPXUT BCE 3PUTPOLIMTLI, BOMBLLYIO YacTb NeikouuTos (MpuMepHo 2,5-3,0 x 10° kneTok/Mn) 1

pasnuyHoe YnCro TPOMBOLIMTOB (B 3aBUCUMOCTU OT METOAA LIEHTPUCYrMPOBaHUSI).

C.2.7 oTMbITbIe 3puUTpOLMTBI: CyCneH3ns 3puUTpoLMTOB, NoNnyYeHHasn 13 LenbHoM

KpoBWU nocne yaaneHna nna3mMbl U OTMbIBKU B CbMaMOJ'IOI'VNeCKOM pacTeope.

NMpumeyaHue — OTO IpuTpoUMTapHAA CYCMEH3Wsl, U3 KOTOpOW yaaneHa Gonbluas
4YacTb nnasmbl, NEUKOUMTOB U TpoMGOLMUTOB. YMCNO oCTaTouyHOW nnasmbl onpejensercs
MPOTOKONOM OTMbIBKM. MCnonb3oBaTh CYCMEH3UIO OTMbITLIX SPUTPOLUTOB CREAYET Kak MOXHO

ObIcTpee Nocne okoHYaHMA NpoLeAypbl OTMbIBKU. XpaHWUTb He Aonblue, Yem 24 4 npu 1 °C — 6 °C.

C.2.8 uenbHas KpoBb: KpoBb, NonyyYeHHasi OT 340pOBOro JoHopa, coaepxallas
LUTPaT UK renapuH B Ka4eCTBE aHTVKoarynsHTa.

C.3 MpuumnHbI remonusa

C.3.1 MexaHunyeckue cusnbl — laBJIeHUE

MembpaHa sputpounTa nonynpoHuuaema. PasHOCTb AaBneHWA BO3HUKAET, KOraa
Takas MemOpaHa pasgenser pgABa pacTBopa C  PasUYHbIMU - KOHLEHTPaLUSMU.
OcmoTuyeckoe aaBneHne CyLLecTByeT, korga MmembpaHa HenpoHuLuaema Ans naccuBHOrO
nepeHoca pacTBopuTens. OTOT nepenaj AaBfieHWs MOXET Bbi3biBaTb pa3byxaHve
SPUTPOLMUTOB U paspyLUeHWe KINeTOYHOW MeMOpaHbl, COMpPOBOXAAEeMOe BblherneHnemM
csoboaHoro remornobuHa [62].

C.3.2 MexaHU4YecKne Cusbl — peororus

DdakTopbl, BO3AENCTBYIOLLME Ha KPOBb (CKOPOCTb MOTOKA, CABUrOBbLIE HAMPSKEHMS U
Apyrve cunbl), cnocoBHble fedopmmpoBaTe MeMbpaHy 3puUTPOLIMTOB, MOTYT BbI3blBaTb
paspyLleHne nx memopaHbl.

C.3.3 buoxumunueckune caktopbl

N3ameHeHne cTpykTypbl MeMBpaHbl Ha MONEKYNAPHOM YPOBHE CMOCOBHO U3MEHUTb
MPOYHOCTb M SMAaCTUHHOCTE MeMOBpaH SpuTpoumToB. HepoctaTtok nuTaHua unu SHeprum
(ATD) MOXET COMpOBOXAATLCS NMOTEPen AUCKOOOpasHoOW (POPMbl U MUKPOBE3MKYISALMA
(microvesiculation) remornobuHa. Xvmudeckme areHTtbl, 6akrepuanbHble TOKCUHBI, pH 1n
HapyleHuss meTabonvMama noj BO3LENCTBMEM TemrepaTtypbl cnocobHbl noaBeprartb
onacHocTM MembpaHbl spuTpoumToB [63]. 3T dakTopbl CNOCOBCTBYIOT paspyLLEHUIO
MemOpaH SpUTPOLIMTOB MPU  OCMOTUYECKMX [aBMNEHWSAX, CyLEeCTBEHHO MeHbLue
oxuaaembix. MoxeT ObiTb BbINOMHEH ChneuManbHbI TECT, ONPeAensaroWmnA Npyu Kakom
OCMOTMYECKOM  [aBNeHUM paspylaetca membpaHa sputpouuta  (0CMOTMYEecKas
XPYMKOCTb).

C.4 KnuHn4yeckas 3Ha4MMOCTb reMmonusa

C.4.1 Tokcuueckun adpcpekr
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MoBbilueHWe YypPOBHs cBOGOAHOrO remornobuHa B MnasMe MOXET Bbi3blBaTb
TOKCHYeckmne 3dhpekTbl N MHULMMPOBAaTL MPOLIECCHI, MPUBOASALLME K MOPAXKEHMIO NOYEK
unu ppyrmx opraHoe [62]. OnpegeneHve KoHUEHTpauumn cBoboAHOro remornobuHa
nnasvbl SBNAETCS yA00HbIM METOAOM U3MEPEHNS CTEMEHN NMOBPEXAEHNS SPUTPOLMTOB, a
TakKe SABMNSETCA KOCBEHHbIM WMHAMKATOPOM TpaBMbl APYTMX (POPMEHHBLIX KOMMOHEHTOB
KpoBW.

C.4.2 Tpom603

BHyTpucOCyaUCTBIA TEMONIN3  COMPOBOXAAEeTCA BblaeneHveMm ochonunuios,
cnocobcTeytoLmx TpomBoobpazosaHuto [66]. 3HauMTenbHOE NafeHre Yncna spuTpoLMTOB
B KPOBW B pesynbTare remMonusa nNpuUBOAUT K aHEMUW W CHWKEHMIO CrocoBHOCTU
TPaAHCNOPTUPOBaTE  KUCNOPOL4, YTO MMEET  COOTBETCTBYHLLEE  oTpuuarensHoe
BO3JENCTBME Ha MO3T 1 APYIvE TKaHW.

C.5 OnpepeneHue kpuTepueB oT6opa ansa remonusa

Memonuna siBnseTcs yHKUMEN OT BPEMEHW W CBOWCTB Marepuana, Takux Kak
NMOBEPXHOCTHAsA 3Heprns, MopdonorMsa U XMMUSA NOBEPXHOCTU. [eMonn3 3aBUCUT Takke OT
CABWIOBOTO  HanpsikeHWsl, B3aMMOAENCTBMS  MaTtepuan/knetka, Xxapaktepa Crosi
ancopbupoBaHHbiX GenkoB, cTabunbHOCTM MOTOKA, 3axBaTa Bo3fyxa U OocobeHHocTewn
nuctoyHuka kposu [67], [68], [69]. [lpn cpaBHEHWM remMonNUTUYEcKoro noTeHuuana
MaTepuanos W MeAVMUMHCKMX npubOopoB STM napameTpbl CrneayeT  TulaTenbHO
KOHTpOnuMpoBaTtk. CnekTp MEeTOJOB M3Y4YEeHWs remMOonu3a 4YpesBblMalHO LUMPOK: OT
npocTenwmx (in vitro B ctatnke) LO BbICOKOCNOXHbIX (in vivo B notoke). U3syyeHne
reMOSIMTUYECKOr0 MOoTEeHLUMana HocuT He abConoTHBLIA, HO, CKOpee, OTHOCUTENbHbIN
XapakTep 1 onpegensetcs HabopoM METOLOB W CTaHAAPTOB, MPUHATHIX B KOHKPETHOW
nabopatopun. Metogamun in  vitro MoryT ObiTb U3MepeHbl HeGOonbLUME YPOBHU
remMornobvHa nnasmbl, KOTOpbIE HEMb3si ONPefenuTb B YCNOBUSX in Vivo (HanpuMmep,
BCNEACTBME CBA3bIBAHWUA remornobuHa nnasmbl ¢ rantornobuHoM 1 ObICTporo yaaneHus
n3 kposu). B kayecTtBe wWHAMKATOPOB N VIiVO remonu3a MoxeT ObiTb NpUMEHEHO
M3MEpeHMe YpPOBHS nakTaT AervaporeHasbl M rantornobvHa. HeBO3MOXHO BbIBECTM
YHVBEPCanbHbIN KPUTEPUIA OMYCTUMOrO YPOBHA remMornobrHa, NpMMeHUMOoro A OLEHKU
MobBbIX MeaAUUMHCKUX nsgenun. Bosgenctene magenns Ha reMonu3 MOXET Ha Kakoe-To
BpeMs OblTb 3aMacKkMpoBaHO TPaBMOW KPOBWU TMpPU XUPYPrMYECKOM BMELLATENbLCTBE.
MpumeHeHne annapara, NPOBOLMPYOLLEro reMonus, MOXeT ObiTb €AMHCTBEHHbIM LLIAHCOM
CNaceHus >KU3HW nauueHTa. Ha npakTvke npuUMEeHeHWe MHOMMX — annaparoB

conpoBoXpaeTca remMosin3om. Cne,qosaTeano, ecnn unsgenue npoBOLMPYET remMonms,
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B&)XKHO MOATBEPAUTbL, YTO W3AENUE UMEET KIMHUYECKME MpevMmylLlecTBa, a 3HaveHve
remMonuaa nexunT B KIMMHUYeCkn 40nyCTMbIX npeaenax.

Kputepum NpuUMEHUMOCTM AOMMKHbI ObiTb ODOCHOBaHbI Ha OCHOBE  OLEHKU
KpuTepueB pucka 1 nonb3bl. Cneaytowme Bonpockl MOryT ObiTe NPeAnoxeHsl BblipaboTku
TaKMx KpUTEPUEB:

a) Kak gonro OyaeT npUMEHSITLCA U3AENNE B KOHTAKTE C NaLueHToM?

b) Hackonbko BeNMk reMmonns, HAYLMPOBaHHbLIN Matepranom unu nsgenvem?

c) KakoBO OTHOLUEHWE PUCKOB W MPEUMYLLECTB B CriyYae NPUMEHEHUS Apyrux
M3BECTHbIX aHanorm4yHbIX MeTog0B nevyenna?

d) KakoBbl remMonuMTnyeckme CBOWCTBA 3TUX WM3BECTHBIX aHanorMyHbiX METOoAOoB
nevennsi? Kak Bepet cebs gaHHOEe M3fjenve MO CPaBHEHUO C APYrMMM MeToAamm
neyeHns?

e) Hackonbko apdekTUBHO TECcTMpyeMOe W3AEnue Mo CPaBHEHUIO C APYrMMUn
MeTofamn neveHns? bornee adeKTMBHOE U3JEnUe MOXET Bbi3biBaTb Honee BbICOKWN
remMonua, OofHaKko AOononHuTensHass 3dEKTMBHOCTE MOXET MOBbLICUTL MOMb3y Ans
nayueHTa.

C.6 UccnepoBaHue remonusa — O6wme nonoxeHms

C.6.1 MeTtoabl

C.6.1.1 OBwme nonoxeHus

[na OueHKM NOBPEeXAeHVS 3PUTPOLMTOB MCMONb3YyK TecTel in vitro. lMNpsmble
METOAbl ONPEAEnsitoT reMonuns3, UHAYLIMPOBAHHBIN (DUSNUYECKUM U XMUMUYECKMM KOHTaKTOM
C spuTpoumTamMu. HenpsaMble MeTOAbl ONPEAENAT remMonu3, Bbl3BaHHbIA KOHTaKTOM C
3KCTpakTamun M3 uccrnegyemoix marepmanos. Ctangapt ASTM F 756-00 [10] onuceiBaeT
TECTUPOBAHME TEMOSIUTUYECKUX CBOWCTB Marepuanos (B OCHOBHOM 3a CYET XMMUYECKMX
aKTopoB), HO €ro HefOCTaTOMHO ANS TECTUPOBAHUA MEAULMHCKUX U3LENWN B LENOM.
ASTM F 756-00 (n TecTtbl Ha remonus, nepeuyncneHHolie B GB/T 16175-1996 [11])
npuBefeHbl B KayecTBe MnpuMepa M BO3MOXHOW OTNPaBHOM TOYKM Npu paspaboTke
MpoToKOMNa  TECTMPOBaHMS  FEMOSIMTUMECKMX  CBOWCTB  KOHKPETHOTO  annapara.
UccnepoBaHve remMonUTUYECKUX CBOWCTB OTAENbHbIX MarepuaroB criegyeT AOMnofHATb
AVHaMMYeCcKUMM TecTamMun annaparta B cbope AnA onpeaeneHus Bknaga B remMonuva ero
KOHCTPYKLMW, CMeumMdUKA  UCMONb30BaHUA MO  Ha3Ha4YeHU0 U reMognHaMUYECKUX
dakTopos.

B npocrtenwen dopme, B Criydae MCnonb3oBaHWA ANA KOHTaKTa C TECTUPYEMbIMU
MaTepuanaMn CunbHO pasbaBneHHbIX CYCMEH3UA SPUTPOLMTOB, 3HA4YeHWe remonusa

4YacTo npeacTaBnArT B NpouUeHTax remornobvHa, BblgenuBlLerocs B cynepHartaHt u
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HOpManusoBaHHoro Ha obLee konnyecTBo remornobuHa B npobe (3a 100 % npuHUMaloT
KOHLEHTpaLuio remMornobuHa, Bbigensioweroca B npoby npu MONHOM paspyLleHnn BCex
NPUCYTCTBYIOLLMX B HEW apuTpouuToB). B cnyyae TecTupoBaHUs MeaVUMHCKUX W34 enun,
ANS KOTOPbIX MPUMEHEHWE BbICOKO pa3baBneHHbIX CyCNEH3UA SpUTPOLUTOB HEBO3MOXHO,
remMaToKpuT KpoBU 1 Apyrne hakTopbl AOMMKHbI ObITb YUTEHbI NPU HOPManU3aumMn MHAEKCa
remonuaa [63].

Kaxpas naboparopus, N0 MeHbLUENW Mepe, [OIPKHA UMETb BO3MOXHOCTb U3MEPATb
ofLlyt0 KOHUeHTpauuo remorfniobHa B KPOBUM W cofepxaHue ero B nnasme.
KoHueHTpauma ceobogHoro remornobuHa nnasmbl (B Hopme ot 0 go 10 wmr/n)
CYLLECTBEHHO HWXe ero oblien KoHueHTpauum B kpoBu (B Hopme ot 11000 go 18000
mr/n). CnepoeaTtencHo, ANsl UX ONPeAeneHus B NpoLecce TECTUPOBAHUSA AOIPKHbI ObITb
3a4enCTBOBaHb! pasHble METOAbI.

Tpy aHanNUTUYECKNX METOAA MONy4Mnu HaubornbLuee pacnpoCcTpaHeH e npu

onpegeneHnn KoHUeHTpaumn oblyero remornobuHa kposu Hb [70].

MpuMevyaHue — Wccneposarenb AOMKEH YUUTbIBATb, YTO psf (hakTopoB MOXKET
BHOCUTb WCK2XKEHUS B pe3ynbTaTbl TECTUPOBAHUS FEeMOMUTUUECKOW aKTMBHOCTU. XuMmYeckue
areHTbl HEKOTOPbLIX BUAOB, COAEPXKALUMECH B MEAMLIMHCKUX Marepuanax M pacTsopax, CrocoGHbI
BO3AE/CTBOBATL Ha OCMOTUMECKYIO CTOMKOCTb 3PUTPOLMUTOB (Hanpumep, pUKCUpYIOLLME areHThl,
Takue kak chopmanbaerya unv rnyTaposbii anbAerua), NPOBOLMPOBATL OCANKAEHUE 3PUTPOLMTOB
(HanpUmep, WOHbI MEAM WMW LMHKA), UBMEHSATb CMEKTPbl NOFMOLUEHWA remornobuHa (Hanpumep,

NONU3TUNEHINNKONB NN 3TaHon) [64], [65].

C.6.1.2 OnpepeneHne koHUeHTpaLum obLero remornobuHa kposu

C.6.1.2.1 FemornobvHUMaHNaHbIA METOZA,

MepBbIi M3 KNacCUYECKMX METOA0B OnpedeneHus KOHUEeHTpauun oblero
remMornobmHa KpoBW — remMornoOuHLUMaHnaHbIi — Bbin onybnukoBaH MexayHapoaHbIMm
Komutetom no CraHpgaptmsaumm B [emartonormm (International Committee for
Standardization in Haematology) [71]. 'emornobuHumaHuaHeIn aHanns yaobeH Tem, 4Tto
nerko MoxeT ObITb aBTOMaTU3NPOBaH M ANS HEro AOCTYNHbI NpaAMble ctanaaptbl (HICN).
MeToa ocHoBaH Ha oOkucreHuuM remornobuHa ¢ nocnepylwym  obpasosBaHMem
UnaHremornobuHa, wuMetollero Makcumym norroweHns npy 540 HM.  [leTepreHT,
MCMOnb3yeMbIli B KAYECTBE JIM3NPYIOLLEro areHTa, NOMUMO BbICBODOXAEHUS reMornobrHa
M3 SPUTPOLMTOB CHWKaET MYTHOCTb pacTBopa (UCTOYHWK NOMex M Oowmbok npw
hoTomeTpupoBaHn Ha 540 HM) 3a cyeT npeuunuTauyum Genkos. Mpu ncnons3oBaHUK

AaHHOro MeToAa cneKkTparnbHbie MNoOMexXrn CO CTOPOHbI nNnasmMbl MUHUMAanNbHbI, 4TO
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Nno3BONsEeT CpaBHMBATb MOrnoweHne o6pa3uoB nNasmbl  HEMOCPEACTBEHHO C
KOHTPOSbHbIM PacTBOPOM.

LLinpokasa nonoca nornoweHns HiICN nossonseT Ans pyyHOro M aBTOMaTUYECKOro
ornpeeneHna 1UCcrnonbL3oBaTb HE TONBKO TOYHbLIE CMEKTPOOTOMETPbI, HO U MPOCTble
doTokonopumeTpol ¢ unstpamm. [pumMeHeHne 3TanoHHbIX 06pasloB  NoO3BONAET
LOOWTBCA COMOCTaBMMOCTM PE3yNbTaTtoB, MOMyYEHHbIX MPU UCMOMb30BaHUM  AAHHOTO
MeToga B pasHbix nabopartopusix. OCHOBHOM HeEAOCTaTOK MeToda CBsi3aH C
Heobx0AMMOCTLIO NCNONbL30BaTh
BbICOKOTOKCUYHbIE PacTBOPbI LMaHWAOB, CMOCOBHbIE K TOMY Xe BblAENATb CUHWUIBHYHO
KMCMOTY B rpouecce kucnoro maponusa. OnpeaeneHHble TPYAHOCTU U pacxobl CBA3aHbl
C yTUNM3aLumen onacHbIX OTXOA0B.

C.6.1.2.2 OkcuremornobmnHoBLIN MeTop,

BTropoi 13 KknaccMyeckux METOAOB OfpeAerneHvus  KOHUEeHTpauun obuwero
remornobrHa KpoBM — OKCUremornobMHOBbBIN — B HACTOSALLEE BPEMS HE HaXOAUT LUMPOKOro
npumeHeHns. OkcureMornobuHOBbIM MeToh ocHoBaH Ha obpasoBaHum HbO, B npouecce
06paboTkn  rMApoOKCUAOM aMMOHUSI W MOCNEAYIoWEeM  CrnekTpodOoTOMETPUYECKOM
onpeaeneHnn atoro npogykrta. MNPUMEHAT Takke perucTpauuio okcuremorrnobuHa B
pa3baeneHHOM pacTeope kapboHata HaTpusa. MeToa He nMeeT cTabunbHbIX KOHTPObHBIX
WNn CTaHpapTHeIX 00pasuoBs, YTO, BNPOYEM, HE CTOMb BaXHO, MOCKOMNbKY AaHHLIN METOA
MOXET ObITb MCMONb30BaH B TEX CNyYasx, Koraa pesynbTar (KOHLUEHTpauuio remornobuHa
B NnnasmMe) NpeacTaBnsioT B NPOLEHTax OT KOHUEeHTpaumm obuero remornobuHa kposu. B
TakoMm crnyvae craHaapTHbid obpasey, (0bpasey, co 100 %-HbIM reMONM30M) roTOBAT M3
3a0paHHOW KpoBW HEMOCPEACTBEHHO Nepes N3MepeHNeEM.

C.6.1.2.3 XKenesaHbIli MeTOq,

TpetTnii ©3 Knaccu4eckux METOAOB OnpeAeneHns  KoHueHTpauun obuwiero
remornobmMHa KpoOBM OCHOBaH Ha OMpefeneHUM KOHLUEHTpauum UOHOB Xeneaa,
BblZ€NEHHbIX M3 remornobuHa KpoBW B3aMMOLEWCTBMEM C KUCNOTOM WMW O30NEHUEM.
Mony4eHble npenapatbl TUTPytoT TiCls unn obpabatbiBaloT cneumduyeckuMm areHTamu,
B3aUMOAEWNCTBYIOLLMMM C XKene3oM, ¢ Nocrneayrmym hoTOMETPUPOBaHNEM OKpaLLEHHbIX
KOMIMIEKCOB. [laHHbIA METOo[ CIULIKOM CrOXeH AN PYTUHHBLIX U3MEPEHUA U MOTOMY
VCMONb3yeTCHA PEfKO.

C.6.1.3 NamepeHne ceobogHOro remornobuHa nnasmol

C.6.1.3.1 lNpsiMble onTUYECKME N JOMOSNTHUTENbHBLIE XUMUYECKNE METOADI

Bbnarogaps MHOrOUMCNEHHbLIM pasnuMyHbIM akTopam (Tpaauumsam, NpocToTe

NPUMEHEHWS, YTUMU3ALINM XKULKUX OTXOLOB, JOCTYNHOCTW CTaHAapPTOB U T. A4.) ANS
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onpeaeneHns KoHLUeHTpauum cesobogHoro remornobuHa nnasmbl kak MHavkarTopa
remMonv3a, B HacTosiLlee Bpemsi MpUMEHsItoT okono 20 METOA0B, HO HU OAWH U3 HUX He
pacnpocTpaHeH WMpoko. Bce meToabl MoryT BbiTh pasfeneHsl Ha Ase GonbLume rpynbi:

1 Ucnonb3ayrolme pernctpaumio NornoweHnst HEMOCPeACTBEHHO OKcuremornobuHa
(npv 415, 541 1 577 HM) 1 ero NPOU3BOAHbIX;

2 Ucnonbaytowme pernctpaumto nornoLeHns npouseoaHbIX reMornobuHa,
NOMyYeHHbIX MyTEM XUMUYECKUX NPeBpaLLeHi (remornobuH pearvpyeT ¢ 6eH3nanH-
NoAoGHLIMWU XPOMOreHamMM U NEPEKUCHI0 BOAOPOAA, U U3 HEro hopMUPYHOT
LmaHremornobuH) [72].

AHanumabl BCex BUAOB MOryT ObiTb BbINOMHEHbI Kak B PYYHOM PEXMME, Tak W
aBTOMaTUYECKN.

MonynspHbIA MeTOA W3MEPEHUs KOHLEHTpauuu remornobuHa ocHoBaH Ha ero
kaTanuaupyrowem 3hgeKkTe npu  OKUCIEHUA NPOU3BOAHbLIX OeH3uauHa, HanpuMmep,
OKMCReHUn TeTpameTunbeHsnauHa npepkucbio Bogopopa. CkopocTb 06pasoBaHus
OKpalLeHHOro npoaykta (onpegenserca doTtomeTpudeckn npu 600 HM) npamo
nponopLumoHarnksHa KoHLUeHTpaumm remornobuHa. K npenmyliecteam aToro Metoga MOXHO
OTHECTM MPOCTOTY aBTOMaTM3auMM C MPUBIMEYEHUEM KOMMEPYECKU OOCTYNHOM
annapaTypbl, OTCYTCTBUE BbICOKOTOKCUYHBIX W 3SKOMOTMMYECKU ONAaCHbIX PeareHToB Wnu
OTXOA0B (CMHWUIbHAsA KUCNOTa N ee NPOon3BOA4HbIE), AOCTYMHOCTbL CTaHAapPTHbIX 0Opa3sLoB
remornobuHa, oTkanmbpoBaHHbIX NPOTMB cTaHaapTHbIX o6pasyoe HICN. HuwkHui npepen
YYBCTBUTEMBHOCTU MeToaa (5 Mr/n) CpaBHUM C TakOBbIM ANS remMornobMHUMaHNAHOro
vetoga [70]. OCHOBHbIM HELOCTaTKOM 3TOr0 MeToda SBMSeTCA  UCMonb3oBaHne
NOTEHLManbHO OnacHbIX ANS 340POBbA MPOM3BOAHLIX OEH3MAWHA, a Takke BbICOKME
pacxofbl Ha yTunusaumio peareHToB W npopyktoB. bonee Toro, AwanasoH
PErMCTPUPYEMBIX KOHLEHTPaUuiA HeAoCTaTodHO mpok (oT 5 go 50 wmr/n) [73], u B
nccnepyemom obpaslie MOXET MPUCYTCTBOBATb PSA areHTOB, CNOCOBHbLIX MHrMOMpOBaTh
(no 40 %) [74] peakumro OKUCMNEHWS TMOA [LEUCTBMEM MNEPEKUCK: aHTUKOarynsiHTbl,
komnnekcoobpasytowme ¢ kanbumem (Umtpatbl, okcanatel, IATA) [73], ansOymuH [75]
Wnu ppyrue Hecneumduyeckne KOMNOHeHTLI nnasmbl [74].

Takmm 0Bpa3om, npsivble OMTUYECKME METOoAbl, Takve kak Metogbl Harboe [76],
Cripps [77] vnn Taulier [78] ¢ cpaBHUMOW YyBCTBUTENBHOCTBH U BOCAPOU3BOANUMOCTLLO,
MoryT ObiTb 3ameHeHbl. OpHako, Kak yxke Obino OTMEYEeHO Bbille, XUMUYECKUE
npespaLLeHns reMornobrHa 1 Bbl3BaHHbIE UMW U3MEHEHUA ero CMeKTpa MOryT MCKaxaTb

pe3ynbTathl B Npobax Ha onpegeneHue remornobuHa. bonee Toro, HeoGxoaMMO BBOAWUTL
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nornpaeky, KOMMEHCVPyoLMe (POHOBYIO COCTABMAIOLLYIO MnasMbl KPOBW, CMOCOGHYHO
BNMATb Ha BUA CnekTpa nornoweHrsa remornobuHa [72]. Uccnepgosatenu AOMKHbI XOPOLLO
NoHVMaTb CYLIECTBOBaHWE  OrpaHUYEeHWA METOAOB oOnpefeneHns remornobuHa wu
0CBeOMNATLCA 00 UX HaNMYUK NPU UCMONB30BaAHMN KOHKPETHOW MeToaukm [64], [65], [72],
[75]. Oto BkntovaeT B ceba M uccrneaoBaHME CynepHaTaHTa Ha npeaMeT MNpUCyTCTBUS
ocagkoB U ero cnekTtpa (¢ 400 o 700 HM) CO CNEKTPOM YMCTOro remornobuHa.

C.6.1.3.2 UMmyHOHE(ENnOMeTpNYECKNA METOA

MmMmyHOHedenomeTpnyeckun MeToa OCHOBaH Ha peructpauuu remrnobuHa
nnasmbl METOA0M He(denoMeTpumn C UCMONb30BaHUEM KOMMEPYECKN AOCTYMHLIX aHTUTen.
OTOT MeToh npurofeH AN MPOBeAEeHUst PYTUHHBbIX paboT. OH XOpPOLO KOpennupyeT U
COMOCTaBMM C AaHHBIMU, MONYYEHHbIMU B CryYae NpUMEHEHUS ONTUYECKNX MeToaoB [79].

C.6.2 KoHcepBauus KpoOBU U €€ KOMIMOHEHTOB

B stom pasgene ocBeweHbl Jnydwme Cnocobbl COXpaHEHUst KPOBU U ee
KOMMOHEHTOB, pekoMeHAoBaHHble AmepukaHckon Accoumauumm bankoB Kposu [80] wn
Coseta EBponel [81]. B uenom, marepuansl u usgenua cnegyetr TectupoBaTe C
UCMOMNb30BaHMEM KPOBMW, C XUMUYECKUMU KOHAULMAMUW, UMUTUPYIOLLMMU T, B KOTOPbIX
wagenve OypeTr  SKCnnyaTMpoBatbCd B KNMHWKE  (BbIOOp  COOTBETCTBYIOLLErO
aHTUKOArynsHTa, MWHMManbHOE  WUCMONb3OBaHWE  KOHCEePBAHTOB; 3HavyeHus  pH,
COOTBETCTBYHOLLME PU3MONorndeckmm [63]).

PacTtBopbl aHTUKOarynsHToB Obinn paspaboTaHbl 4Nns Toro, YTobbl NpefoTepawaTb
CcBepTbIBaAHME KPOBM NMpu ee 3abope, YTO MO3BOMAT COXPAHATb 3PUTPOLIUTLI B TEYEHUE
ornpefeneHHOro BpemeHn. Bce aTM pacTBopbl coaepxar UuTpar HaTpus, NUMOHHYHO
KMCMOTY W rNoKO3y. HekoTopble pacTBOpPbI AOMOMHUTENLHO COAEPXaT afeHWUH, r'yaHO3WH,
MaHHUTOr, caxaposy, copbuton u/unu docdartel [82], [83], [84], [85], [86], [87]. Xota
renapvH He WCMonb3yloT ANS COXPaHEHUS KPOBW, €ro 4acTto MPUMEHSAIT B KadvecTee
aHTUKOArynsiHTa B KIMHWKE ANA NauWeHTOB, NOABEPraeMbiX BO3AEUCTBMIO MEANLIMHCKMX
annapaToB U N34envn.

CBepTbiBaH/E KpPOBW MPeAOTBPALL@ETCA 3a CYET CBA3LIBAHUA UWUTPATOM WMOHOB
kanbuus. Bo BpemMsi xpaHeHusi apuTpoUUTbl METABONU3NPYIOT FMOKo3y. [lBe monekynsbl
apeHosnHTpudocdara (ATD) reHepupytoTcs docdopunmposaHnem
apeHoavHandocdara (AAP) Ha Kakayo MONeKyny rniokosbl, MeTabonnanpoBaHHyO B
aHaspobHoOM uukne rnukonusa ImbaeHa—Metepxoda. Monekynel AT® noaaepxuvsaoT
3HepreTndeckMe noTPeBGHOCTU 3pUTPOLUTOB MO NOAAEPKKE YMNPYroctu mMembpaH wu
onpeaenenHHblX GyHkuun MembpanHoro TpaHcnoprta. [pespaweHne AT® B AQ®

COMPOBOXA,aeTcs BblAenNeHneM 3Heprum, HeobxoanMOW ANA NOAAEPXKA 3TUX PyHKLMIA.
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[na npoaneHns BpeMEHW XpaHeHUs pacTBOpP aHTUKoarynsHTa gomkeH OblTb MOAKUCIEH,
41O obecrneumBaeT JOCTATOUHO BbICOKYH KOHLIEHTPALMIO MOHOB BOAOPOAa B HadvarbHble
MOMeHTBI xpaHeHus npu 4 °C. ToBbIWEHWE KMCMOTHOCTU BO BPEMSI XPaHEHUSI CHUKaET
WHTEHCMBHOCTL rnukonuaa. AaeHosuHoBble Hykneotuasl (AT, AlP, AM®) uctowatores
BO BpPeMs XpaHeHus, MO3TOMy BBefEHWEe afeHOo3WHa B pacTBOp aHTuKoarynsaHTa
NO3BONSET CMHTE3MpoBaTh 3ameHy AM®, Al n ATo.

B npouecce NpuroToBNEHNA 3pUTPOLIMTAPHOIO KOHLUEHTpaTa 3HauYMTENbHbIE YacTu
rIOKO3bl U afeHWHa yAansioTCs BMEcTe ¢ nnas3Moun. JloctaToyHas »M3HECNOoCOBHOCTb
3pUTPOLMTOB MOCNe yAaneHns nnasmbl MOXET ObITb AOCTUrHYTa B Cny4Yae, ecrnu Knetku
M3MNULLHE He KOHLEHTPUPOBaHHbLL. HopmarbHbId uuTpaT docdar aekcTposHein (Lid)-
afleHVH KOHLEHTPaT 3pUTPOLIMTOB JOJDKEH UMETb 00beM hpakumn SPUTPOLUTOB HE BbilLe
0,8. Oaxe ecnn ypamute 90 % nnasmbl, KU3HECTOMKOCTb 3PUTPOLUTOB MOXET ObiTb
nopaepxaHa sBefeHnemM J06aBOK NN CYCNEH3NOHHBIX cpea. Xnopua HaTpus, afeHrH U1
rIoKo3a HeoOXxoAMMbI ANS KM3HECTOMKOCTW, B TO BPEMS Kak afeHVWH W FMHKo3a MOryT
OblTb  MPVMMEHEHbl AN AanbHerwen crabunusaumMm  KneTouHbiX MeMbpaH U
npeaoTepalleHna remonusa [80].

MpWrogHOCTb  KOHTEMHEPOB ANA  XPaHEHWS NPOAYKTOB KPOBM  OLIEHWBAIOT
pasnnuyHBIMU MEeTOAaMM, U3MEPSIIOLLIMMN KA4eCcTBO NpoaykToB kposu [70], [83]. KoHTenHep
C npoAyKTamu KpoBW, COAEPXaWMMN MNOAXOAALUMUA  aHTUKOArynsHT, XpaHsaT npu
Temnepatype ot 1 °C go 6 °C B cratuke. Yepes onpeaeneHHble NPOMEXYTKN BPEMEHN
onpeAenstoT KOHLUEHTpauuio cBOGOAHOro remornobuHa nnasmbl, 4To6bl OnpeaenvTb
KM3HECNoCcoBbHOCTL M Ka4ecTBO CcoxpaHsemoro npopykta. KauectBo coxpaHsemoro
NpoAyKTa MOXeT ObiTb MOBLILEHO akKypaTHbIM NEPEMELLMBAHVUEM OAWH pa3 B HEAENHO.
OLeHKy XpaHeHWs1 B KOHTEWHEpe KOCBEHHO OMPeAEnsoT Mo BbILENEHNO U3 KOHTENHepa
LBYOKUCUK YrTiepofa, reHepupyemMon 3putpoumuTaMmm B MPOLIECCe XU3HEeAEATENbHOCTU B
OTCYTCTBUM (DaKTOPOB NepeMELLMBaHUS.

C.6.3 3awuTta nepcoHana npu padbore ¢ KPOBbLIO

[nsa 3awuTel nepcoHana, Nony4aroLlero, TpaHcnopTupyowero u pabortatowero ¢
noTeHUMarnbHO MHPULMPOBAHHON KPOBLIO YerioBeka, HeoGXoAMMO Harnmune nucbMeHHbIX
WHCTPYKUMIA. ToTeHumanbHo MHDUUMPOBaHHbIE MaTepuanbl BKMo4arT B cebs Kposb U
APpYyrve TNpoAyKTbl W >KUOKOCTU opraHuama, ofopyaoBaHuWe, KOHTakTupylolee (Mnm

MOTEHLUMANbHO CrIOCOGHOE KOHTaKTUPOBATb) C KPOBbLIO 1 APYTMM XMUOKOCTAMU OPraHnama,
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a TawKe marepuansl, UCToNb3yemble NPU KyNbTUBUMPOBaAHUA OPraHM3MOB, BbI3bIBaOLLMX
nepeHoOCUMBbIE C KPOBbIO MHeKLmn [88].

C.6.4 3a6op kpoBu (hne6oromus)

Mockonbky npu 3abope KpPOBM HEBO3MOXHO rapaHTupoBatb 100  %-Hyto
CTEPUNbHOCTL MOBEPXHOCTU KOXW, AOMKHA CYLIEeCTBOBaTbL CTporasl, CTaHAapTU3oBaHHas
npoueaypa noaroTosku paboyen obnactm ana dnebotommn. lNpexage 4YeM HadaTb
NYHKLMIO BEHbI, OCOBEHHO BaXXHO yOeauTbCH, YTO pacTBOP aHTUCENTUKA, HAaHECEHHbIN Ha
NMOBEPXHOCTL KOXW, MOMHOCTBIO BBICOX M HWMKaKMX MOCTOPOHHUX KOHTAKTOB C KOXEW He
Obino AoMyLEHO 0 MOMEHTA YCTaHOBKM UMbl Ans 3abopa [80].

Ons npepoTBpaleHa OCEMEHEHUA KPOBM MUKPOOpraHvamamu nydlle BCero
noaxoauT 3abop B KOHTEWHEpP 3aKpbITOrO TWMa, He copepxkawmin Bosgyxa. OTeepctue oT
WrMbl, OCTaroLeecd nocrne npokona M3oNUPYIOLWEN PEe3nHOBOM Npobku dnakoHa ans
06pa3sLoB, AOMKHO BbITh TLLATENBHO 3aKPbITO, MHAYE YaCTUYHBIA BaKyyM, CO3AaI0LWNIACA B
pesynbTaTte ocTbiBaHUS 0Opasua KpoBW, MOXKET MPUMBECTM K BTAMMBaHUIO 3arpA3HEHHOro
BO34yxa B KOoHTenHep [80].

C.6.5 BbIGop MCTOYHMKA 3pUTPOLIUTOB

B wnpeancHOM crnyyae TecTUpoBaHve remonu3a crnepayetr MpoBOAvTb C
NCMOSb30BaHNEM 3pUTPOLIMTOB Yenoseka. OfHaKko B pSAe CriydaeB Takon BbIOOP MOXKET
OblTb 3aTPYAHEH WM LaXe HEBO3MOXEH. B HEKOTOpbIX CTpaHax WCTOYHWKU KPOBW
YyenoBeka OrpaHny4eHbl, U 3anacbl KOHCEPBUPOBAHHOM KPOBU MOryT ObiTb MCNONB3OBAHbI
VCKMOYUTENbHO ANns TpaHcdy3un yenoseky. Kputepum 3n0poBba AOHOPOB (YenoBeka unm
XKMBOTHBIX) Takke A0SDkHbI ObiTb BOMPOCOM, noanexawmm obeyxaeHuto. JiioGas kposb,
HE3aBMCUMO OT WCTOMHWMKA €€ MOMNyYeHWs, MMEeeT OrpaHUYeHHOEe BpeMs XpaHeHus,
NMo3TOMYy CBOEBPEMEHHOE MOMy4YeHWE MMEHHO KPOBWU 4YerioBeka MOXET AOCTaBnsATb
onpepeneHHble TPYAHOCTW. B cnyyae mMcnonb3oBaHUs SpUTPOLIMTOB XKMBOTHOro, ocoboe
BHMMaHve criegyeT yaenutb nonyveHnto 100 % KOHTPONbHOro pacrteopa (MONHOCTLHO
TNN3VPOBAaHHbBIE KINETKK), MOCKONbKY CTabunbHOCTb MeMOpaHbl 3pUTPOLMTOB BapbupyeT
MeXay pasnuyHbIMU BUAAMU XUBOTHbIX. OTpULATENbHBIN KOHTPOSBbHBIN 0Bpasel a0mKeH
BbI3bIBATb MMHVMMANbHBIN reMONn3, YTobbl HE MackMpoBaTb FEMONUTUHECKYO aKTUBHOCTb
vccneayeMoro martepvana. QpuTpouuTbl KPOMNvKa WMMEKT TeMONUTUYECKME CBOWMCTBA,
CXOXMe C 3puTpouuTamm Yenoseka; 3puTpouuTbl obesbsHbl — Gonee, a rBUHEMCKON
CBUHBU — MEHEE YYBCTBUTENbHbLI, MO CPABHEHUIO C apUTpoLmMTaMm Yenoseka [89).

C.6.6 OnpegeneHue remonusa — BO3A4eNCTBUE HA KPOBb UNU €€ KOMMNOHEHTbI

in vitro, ex vivo v in vivo
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Femonna MoxeT ObITb 3aperncTpypoBaH MOCNe BO3AEWCTBUMA Ha UCCneayembli
MaTtepuan KpOBU UM €€ KOMMOHEHTLI B YCNOBUSAX in Vitro, ex vivo w in vivo. Ex vivo w in
VivO YCNOBWS UCTIONbL3YIOT MPU U3YYEHUM U3AENUA, COAepPXalUX HECKONbKO pasnmMyHbIX
MaTepuanos.

[Jonyckaetca ex vivo W in vivo OLEeHKa Ha XUBOTHbIX MOAENSX WNW B Mmpouecce
KMUHNYECKNX WCTMbITaHWA. B nepeBom cnyyae TecTupyemoe wusgenve CpaBHUBAIOT C
KOHTpOnbHeIM  0Bpasuom, obnagalowym  AOMNYCTUMBIM - YPOBHEM  FEMOMUTUYECKON
akTMBHOCTM. Bo BTOpOM cnyyae uccnepyembii OBbLEKT OLGHMBAOT MO  KMNMHUYECKU
3HaYMMbIM MNOCMNEACTBUAM reMonnsa.

Llenb ex vivo nnu in vivo TeCTOB — OXapaKkTepm3oBaTb reMONMUTUYECKNIA NOTEHLMAN
MeauumHekoro usaenus. NpeasaputensHble UCCreaoBaHUsa MOryT NPOBOAUTLCS UM in Vitro
C MPUMEHEHNEM KaK CBEXEN, TaK W NPOCPOYEHHOW KPOBM 4YENOBEKa, a Takke KpOoBuW
XVBOTHBIX. [N MEAUUMHCKUX M3ENVN, NPeAHA3HAYEHHbIX ANA UCTIONBb30BaHUA X Vivo,
06LLenprHATEIM METOAOM ABNAETCA OpraHU3aums PeLMpKynaUuM KpoBY Yepes usaenve B
YCMOBWSAX, UIMUTUPYIOLMX COOTBETCTBYIOLLEE KNMUHUYECKOe NpUMeHeHve. B aanbHenwem
HeKOTOpble U3Aenua AOMOMHUTENbHO U3y4YaloT MOAENUPOBaHWEM €X ViVO Ha XUBOTHOM
MOAenu, a AN OrPaHUYEHHOTO Kpyra U3Aenuii — KOHTPOMbHLIMU U3YYEHUSIMM Ha MHOASIX.
Pasmepbl MEAUUMHCKOrO M3[Enus U ero HasHayYeHWe BAMSIIOT Ha NSIAHWMPOBaHWE 3TUX
ncenenoBaHni.

C.6.7 NpsiMoi UnNu HeNPsIMOI KOHTaKT

Mpepnaraemble ycnosBua aSkcTpakuun onucadbl B 1SO 10993-12. HekoTopble
MeTOoAbl NpefycMaTpuBaroT NPSMOW KOHTaKT U3AENUA C SpUTPOLIMTaMK, B TO BPEMS Kak B
APYIMX OMMCaHO MPUrOTOBREHWE IKCTPAKTOB, KOTOPbIE 3aTeEM NPUBOASAT B KOHTaKT C
aputpouutamn. Beibop meTopga pomkeH 6asvMpoBaTbCA Ha Ha3HAYeHUW U3pENUs U
YCIOBMSAX €r0 NPUMEHEHNA. paHnYHbIE YCNOBUS CneayeT NPMHUMaTL BO BHUMAaHWE, ecnn
MCNOMb3YHOTCA MOBBILLEHHBLIE TEMMNEPATYpPbI, YCIOBUA MNOAMOTOBKM SKCTPAKTOB N3NOXEHbI B
ISO 10993-12.

47



rOCT ISO 10993-4-2011

Mpunoxenue OA

(cnpaBou4Hoe)

CBepgeHus 0 COOTBETCTBUM MeXrocygapCrBeéHHbIX CTaHAAPTOB

CCbIJTOYHbIM MeXAYyHapoaAHbIM CTaHAapTam

Tabnuya OA.1

O6o3HaveHue n Ob6o3HaueHve n CreneHb Ob6o3HaueHne n
HavMeHoBaHwue HavmeHoBaHue COOTBETCTBYUS HavmeHoBaHue
MeXayHapogHOro MeXayHapoAHOro MEXrocyapCTBEHHOIO
craHaapTa CTaHaapTa Apyroro roga cTaHaapTa
usgaHus
ISO 10993-1:1997 ISO 10993-1: 2003 IDT FOCT ISO 10993-1—

OueHka 6uonormyeckoro
LENCTBUS MEJMLMHCKNX
msgenun. Yacte 1. OueHka

n nccnegosaHna

OueHka 6uonorn4eckoro
LENCTBUS MESNLMHCKNX
n3genun. Yactb 1.

OL[eHKa n ncecnegosaHnAa

2011 Uspgenus
mMegmumHckme. OueHka
Bronornyeckoro
AEeUCTBUS MeAULMHCKNX
nsgenun. Yacts 1.

OueHka u ncenegosaHms

ISO 10993-2:1992
OueHka 6uonormyeckoro
LEWCTBUSI MEeAMLIMHCKNX
nsgenun. Yacrb 2.
TpeboBaHus Kk

o6palLlEeHMIO C XKUBOTHbLIMM

*

* COOTBETCTBYIOLWMIA MEXTOCYAaPCTBEHHbIM CTaHAapT oTcyTtcTByeT. [o ero yrBepxaeHusi

PEKOMEHAYETCA UCTIONb30BaTh NEPEBOA Ha PYCCKUIA S3blK AAHHOTO MEXAYHapOAHOro cTaHgapTa.

MepeBog AaHHOTO MEXAYHAPOAHOro crtaHaapTa Haxogutcs B deaepanbHOM WHEOPMAaLMOHHOM

POHAE TEXHUYECKUX PETMAMEHTOB U CTaHAAPTOB.

MpumevaHune

CTeneHun CoOTBETCTBUA CTaHaapTa:

- IDT — naeHTu4HbIE CTaHAapThI.

— B HacToseM CcTaHjapte WCMofb30BaHO Crieaylollee YCrnoBHOe o0Go3HauveHue
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