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OBIHASA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJIbHOCTb TeMbl

TpombGouHTEl BBINOMHAIOT B OpPraHU3Me 4YeJOBEKa MHOXKECTBO pa3HooOpa3HbiXx (yHKUMi, cpeau
KOTOpbIX FAaBHOW SABAAETCA OCTAaHOBKA KpOBOTEUEHHs1 — remocratvueckas ¢yHkuus. [lTocneactBusimu ee
HapyLUEeHHi SBIAIOTCS TaKWe MOTEHUHMANbHO JIETANbHBIE OCIOXKHEHHMS, KaK KpOBOTE€HYEHHS U TPOMOO3bl.
[TosToMy npu ucciaenoBaHMM TpoMOOLMTApHOrO remMocraza KpUTHYECKM BakHO# npobnemoii sBnsetcs
NOoUCcK HH(OPMATUBHOIO, CTAHAAPTU30BAHHOIO W HAIEXKHOFO METO/AA OLEHKH PYHKLHUH TPOMOOLIMTOB.

Cpean wMpokoro pasHooOpa3zus CYLIECTBYIOLIMX Ha CEroAHsIlUHWHA JIeHb METOAOB OUEHKH
(yHKUHOHAILHOW aKTHBHOCTH TpoMOOLMTOB HauboJiee LWHPOKOE pacHpOCTPaHEHHE MONY4H/Ia ONTHYECKas
arperomeTpusi. OIHHM M3 HCNOJIb3YEMbIX B 3TOM METOJE arOHUCTOB siBJsieTcs afgeHo3uH audocdar (AJID)
(TTonomapenko u ap., 2019). On urpaet BaxkHy10 GU3HOIOTHUYECKYIO pOJib U UMEET [1Ba THMA PELENTOPOB Ha
nosepxHocTH TpombGouutoB (Rozalski et al., 2005), 3a cueT 4yero MOXeET KaK YCHJIMBAaThb aKTHUBHUpYloLiee
neiictBue Apyrux aroHucToB (Andre et al., 2003), Tak U CTUMYAMpPOBaTH TPOMOOLMTHI CaAMOCTOATEJNbHO
(Savoia et al., 2014). OpHako MeToA ONTHYECKOH arperoMeTpuH 00JafaeT PAAOM HEJOCTATKOB, KOTOPBIX
JMILEH METOA MNPOTOYHOM uMTOMETpUU. Ha ceroaHslIHUA O€Hb HET €AMHOro CTaHAAPTHOro MPOTOKOJIA
vccneaoBaHuss (yHKUMH TpoMOouMTOB npu ctumynsuuu AJI® MeTogoM MNpOTOYHONH LIMTOMETPUH, a
pa3paboTKM NMpPOTOKOJIOB B pasHbIX KOMaHAax HccieqoBaTeneil OTIMYaloTCsl MO0 MHOXECTBY MapaMeTpoB
(Navred et al., 2019; Gerrits et al., 2015; Huskens et al., 2018; Boknis et al., 2018).

OpHoit M3 BaxHeHwwux obOnacreit npumeHeHus arperauyu ¢ AJlI® sBnsgercs AMArHocTuka
HacneACTBEHHbIX TpoMOOLIMTONATHIA, KOTopble MaHHecTHpYIOT B AeTckoM Bo3pacTe (Cattaneo et al., 1992;
Cattaneo et al., 2003). JlaHHble nuTepaTypbl KacaTesibHO TpPOMOOLMTAPHOIO reMocTasa y JeTei
HEMHOTOUYHUCIIEHHB! M TMPOTUBOPEYHBbL: coobwatT kak o runepaktuBHoctd (Yip et al., 2015), Tak u o
runopeaktuBHoctd (Herken et al., 2021; Hézard et al., 2003) TtpomGouutoB pereil. Kpome Ttoro, He
ofpenesieH BO3pacT, KOTAa MCYE3aloT pa3jiMuvs B aKTUBHOCTH TPOMOOLMTOB MEXAY AECTbMH H B3POCIBbIMH
(Yip et al., 2015; Herken et al., 2021; Hézard et al., 2003). CnenoBarenbHO, HEOOXONUMO HCCIIEOBATD
OTIHYUA B GYHKLMH TPOMOOLUMTOB AeTel M B3pOC/bIX Afis MPaBUIbHONW UHTEPNpPETALUK pe3yNnbTaToB TECTa
(byHKUHOHANBHOH aKTHBHOCTH TPOMOOLMTOB M IMArHOCTUKH €€ HapyLIEHHIA.

OnTHYECKYIO arperoMeTpuIo HeNb3sl HMCMONb30BaTh MPH HU3KUX KOHUEHTpaUMsaX TpoMOOUMTOB
(Femia et al., 2013). Dtoro HeaocTaTka JHLLEH METOA MPOTOHHOM LINTOMETPHH, KOTOPbIi MOXXHO MPUMEHSATD
npu Takux 3aboneBaHUAX, Kak UMMYHHast TpoMObouuTonenus (MUTIT). U3secTHO, uTO nMpu 3TOM 3ab0NEBaHUH
TPOMOOLMTBI B MOKOE 3KCMPECCUPYIOT PAA aKTHBALMOHHBIX MapKepoB Ha Gosee BLICOKOM, YEM B HOpME,
YPOBHE, TEM caMbiM SABIAACH MpesakTUBHpoBaHHbIMM (Suntsova et al, 2017; Panzer et al., 2007).

CyuiecTBYIOT JaHHbIE O TOM, YTO NMpeJaKTHBUPOBaHHbIE TpoMOoLMTHI nauueHToB ¢ UTII xyxe oTBeualoT Ha
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crumynaurio AJI® no cpaBHeHUIO ¢ TpoMbouMTamu 300poBbix AobpoBonbles (Panzer et al., 2007), a Takxke
00 OTCYTCTBMM OT/IMYMii B aKTMBaLlMOHHOM OTBeTe MexxAy HUMHU (Psaila et al., 2012). Takum obpaszom, Ha
CeroAHALHUA JeHb HET €IMHOIO MHEHHS KacaTe/lbHO TOro, Kak NnpeJakTuBauus TpoMOOLMTOB BAMSAET Ha WX
aKTHBALMOHHbIH OTBET.

CreneHnb pa3paloTaHHOCTH TeMbl HCCJICIOBAHHS

HecMoTps Ha CBOIO LIMPOKYIO pacnpoCTpaHEHHOCTb, METOM ONTHYECKOH arperoMeTpuu obnanaet
pAaOM HEAOCTaTKOB, CPEAH KOTOPBIX MOXHO OTMETUTh HeoOXoaMMOCTb 3abopa Gonbwioro obbema KpoBH
(Dunne et al., 2016; Paniccia et al., 2015) u HEBO3MOXXHOCTb €ro MCIONbL30BAHUS NPH HU3KHUX
koHueHTpauusx tpombouutoB (Femia et al., 2013). Taioke 3TOT METOA HE SBAAETCA YYBCTBUTEJIBHBIM K
MOJIEKY/ISPHBIM M3MEHEHUSM (PYyHKUHMH TPOMOOUMTOB, KOTOpPbIE MOXXHO OLEHHUTH C MOMOLUBIO MPOTOYHOM
uutometpun (Michelson, 2006), oqHako MeToJ TI0X0 CTaHAapTH30BaH. Ha ceronHsHuii A€Hb CYLIECTBYIOT
MCCIIEAOBAHHSA, B KOTOPBIX UCIONB3YIOTCA pa3HOOOpa3Hbie MPOTOKOJbI OLEHKK (YHKLUHMHM TPOMOOLIMTOB MpPH
crumynauuu AJI® meTogoM NpoToHHOH UUTOMETPHUH, KOTOPbIE OTAUYAIOTCS MO KOHLUEHTPAaLUMH TPOMOOLIMTOB
(Navred et al., 2019; Gerrits et al., 2015), nanenu ucnonezyembix GiryopecUeHTHbIX MapkepoB (Sbrana et al.,
2008; Roest et al., 2013), koHueHtpauuu aroHucta (Psaila et al, 2012; Frelinger et al., 2015),
MOCNEAOBATENbHOCTH U ANTMTENBHOCTH akTUBaUMH U okpacku TpomOoumnToB (Huskens et al., 2018; Boknis et
al., 2018), Hanuuuio u THy ukcaropa ansa octaHoBkH peakunu (Roest et al., 2013; Rubak et al., 2016).

Arperometpus ¢ AIID ucnonb3yeTcss B JMarHOCTHKE BPOXAEHHbIX AeduuuToB U nedexto P2Y 12
peuenTtopa (Cattaneo et al., 1992; Cattaneo et al., 2003), koTopble NpoSBAAIOTCS B AETCKOM Bo3pacte. OgHako
JlaHHble 00 aKTUBHOCTH TpoMOOUMTOB AeTeit npoTuBopeurBbl. C OHOH CTOPOHBI, €CTh cooOuIeHus o Gonee
BBICOKOM aKTHBallMOHHOM OTBETe TPoMOOLUTOB AeTeit B cpaBHeHUM ¢ TpombGourTamu B3pocnsix (Yip et al.,
2015). C ppyroii cTOpoHbI, COOOLIAIOT O CHHXKEHHOM aKTMBALMOHHOM OTBETE TPOMOOLMTOB JETEH Mo
cpaBHeHHIO ¢ Tpombouutamu B3pocnbix (Herken et al., 2021; Hézard et al., 2003). Takxe HeT ueTkoro
NpeacTaBAcHHs O TOM, B KAKOM BO3pacTe HCYE3AlOT OTIIHYHUSA B aKTUBHOCTH TPOMOOLIMTOB JIETEH M B3POCIIbIX.
B HekoTOpbIX HCCIIEIOBAHUAX FTOBOPHUTCS, YTO pasnuuus coxpansiores ao 18 ner (Herken et al., 2021), Torna
Kak B Apyrux paborax ynomuHaetcs Bospact 15 sier (Hézard et al., 2003) u 14 net (Yip et al., 2015).

MeTon npoToYHOH LIMTOMETPHH MOXET MCHOAB30BATHCA NMPU HU3KMX KOHLIEHTpaUHAX TPOMOOLMTOB,
HanpuMep, npu UTII. 3ayacTyio y Takux nauMeHTOB BCTPEUYAIOTCS KPOBOTEUEHHS JIETKOHM H CpeiHe CTEneHH
(Karpatkin, 1978), uro MoxeT ObiTb CBA3aHO ¢ mpenakTuBauuei ux tpombouurtoB (Psaila et al., 2011). C
OAHOI CTOpOHBI, cOOOLIAIOT, YTO y MpeAakTUBMUpOBaHHbIX Tpombouutos nauueHtoB ¢ UTIT yposenb P-
CEJIEKTMHA W YpOBeHb cBA3biBaHUS PAC-1 B OTBET Ha CTUMYMNALMIO HHUXE, YEM Y 340POBBIX 10OPOBOJIbLEB
(Panzer et al., 2007). C npyro# cTOpoHbl, €cTb cooblieH1ss 06 OTCYTCTBHM OTAM4HMII MO 3TUM MapaMeTpam

mexay Tpombouutamu nagdeHTor ¢ UTI1 u 3aoposeiMu noHopamu (Psaila et al., 2012).
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Heanr auccepraunonHod paborbl — paspaboTaTb, MNpPOBECTH CTaHAApTH3aLMIO W JaThb
XapaKTepUCTHUKY METOAa HMCCIEAOBAHHA aKTUBALMOHHOTO OTBETa TpoMOOUMTOB Ha cTuMynsuuio AJID c
MOMOLLbIO MPOTOYHOI LIUTOMETPHH.

3apauu HccaeAOBaHUA

1. Pazpaboratb MeToa ucciaeqoBaHUA HYHKUMOHANbHON aKTMBHOCTH TPOMOOLMTOB NPH CTUMYTAUMH
AJ1® ¢ noMOLLBIO MPOTOYHON LUUTOMETPHH.

2. AnpobupoBarb pa3paboTaHHbIii MeTOJ HccieJoBaHWs Ha ofpa3uax KpOBH 3[0POBBIX
N0OpOBOJIbLEB Y KAapAMOJOTHYECKHX MALMEHTOB, MOJIyYaIOWMX [ABOHHYIO AHTHArperaHTHyK Tepanuio
(IATT).

3. Anpo6upoBats pa3paboTaHHbIii METOA MccaeaoBaHUA Ha oOpa3uax kposu nauvenTos ¢ UTII.

4. Uccnenosarb BO3pacTHblE U3MEHEHHst aKTUBALIMOHHOTO OTBETa TPOMOOUMTOB Ha pa3/iIMuHble BUbI
CTUMYNALMH Y 3OPOBbIX A€TeH pa3HbIX BO3pacTHLIX rpynr. Onpeaesute BO3PAcCT, KOr4a UCUE3aloT pa3inuyus
B PYHKUMOHAILHOH aKTUBHOCTH TPOMOOLIMTOB AETEH U B3pOCIbIX.

5. UccnenoBars BiMaHHE NpeAakTUBaLMK TpoMOOLMTOB HU3Ko# no30i AJlD v naa3moii nauueHToB ¢
UTII Ha ux akTUBaUHOHHBIH OTBET HA cTumynsauuio AJ1D.

HayuHas HOBH3HA

Pa3paboran Mmeton ucchieOBaHMS aKTMBALIMOHHOIO OTBETa TPOMOOLMTOB Ha akTuBauuio AJIP c
NMOMOLIbIO TMPOTOYHOH LMTOMETPUH, oOONajalolMid BBICOKOH YYBCTBMTENABHOCTBIO K CTUMYJIALUMH U
NPUBOAALIMIA K MHHUMAaJLHOMY NMpPOLEHTY 0Opa3oBaHus arperatoB. [1pu anpobauuu pazpaboTaHHOro MeToaa
MOKa3aHa €ro 4yBCTBUTENbHOCTb K CHWKEHHMIO aKTMBALMOHHOro orseta y nauueHTtoB Ha JIAIT u k
YCHJIEHHIO aKTHBALIMOHHOTO OTBeTa y nauneHToB ¢ UTII.

Taroke B paboTe npoBeneHo cpaBHeHHE (YHKLHOHANBHOH aKTHBHOCTH TPOMOOLIMTOB JeTeil pa3HbIX
BO3PACTHBIX Fpynnm Mexay coboit U co B3pocabimu aobpoeonbuamu. [TomuMo 3Toro, onpeaeneH BO3pacT,
KOTIa MCYE3al0T BO3PACTHBIE OTAMYMS B (PYHKLUMOHAJIbHOH AKTUBHOCTH TPOMOOLMTOB MEXIy AECTbMH H
B3pOCIBIMH.

B pabore noka3zaHo, uto npegaktuBauus AJ[D BbI3bIBaeT CHHXEHME AKTHBALMOHHOTO OTBETA Ha
CTUMYJIAUMIO 3TUM arOHUCTOM, NpejakTusauus rasmoii nauuenra ¢ UTII — ycunenue.

HayuHo-npakTH4ecKas 3HAYHMOCTh paboThi

[Maunenram, nonyuarowux JAI'T nocne upeskoxHoro kopoHapHoro Bmetatensctsa (HKB) nocne
MIIEMHH MHOKapaa, HeoOXOAMMO PperyjaspHO MNpOBOAWTb MOHHMTOPHHI 3(P¢GEKTHBHOCTH HHTMOMPOBaHHS
(YHKUMOHANBHON aKTUBHOCTH TPOMOOLIMTOB, MOCKOJAbKY HEJOCTATOYHOE WHrMOMPOBAHMH MOBBILIAET PUCK
obpasoBaHus Tpomba Ha cTeHTe ¥ HMH(apKTa MHOKapAa, a M3OBITOYHOE — PUCK Pa3sBUTHS KPOBOTEHCHHH.

Pazpaborannbiii npotokon uysctBuTesieH Kk aercTBuio JJAI'T Ha akTUBaUMOHHBIA OTBET TPOMOOLIUTOB Ha
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crumyasudio AJI® M noTeHUManbHO MOXET MCMOJIL30BAaTbCA AJIN  MOHUTOPHHra 3(P(PEKTUBHOCTH
UHrHOUpOBaHUS PYHKLMH TPOMOOLIMTOB B pe3yNibTaTe JeHCHHS.

B paborte nokasaHbl OTNM4KA B (PYHKUMOHANBHOH aKTHBHOCTH TPOMOOLIMTOB JI€TEH M B3pOCHbIX M
OMpeAesieH BO3pacT, KOIAa OHM MCYE3al0T. DTO M03BOJseT Oosiee NpaBUIbHO HHTEPINIPETHPOBATh PE3YNbTATHI
TecTa (YHKUMOHAJIbHOH AaKTHBHOCTH TPOMOOLIMTOB METOAOM MPOTOYHOH LIMUTOMETpMM M obneruyaer
JIMarHOCTUKY BPOXKACHHBIX 1€(EKTOB UX GYHKLHH.

B pa6ote noka3zaHo, 4to npeaaktuBauus Tpombouutos y nauueHtoB ¢ UTII npusoaut k ycunenuio
oTBeTa Ha ctumynsauuio AJI®, 4To NO3BONAET MPEANONOKHTb, YTO OHA HE CBA3aHA C [ACHCTBHMEM aroHMCTA.
370, B CBOIO OYepeb, yAy4LIaeT Halle MOHUMaHHe KacaTeslbHO (pyHKLIMOHANbHOW aKTUBHOCTH TPOMOOLMTOB
nauveHtoB ¢ HTII. Kpome Toro, mockojibKy NpOTOKOJN SIBJISETCS YYBCTBMTENbHBIM K HM3MEHEHHSM B
aKTHBALMOHHOM oOTBeTe TpoMOouuToB Ha crumynsuvw AJI® y nauuentoB ¢ UTII, B Oyayuwem oH
NOTEHLIMANILHO MOXKET HUCMOMb30BaThCA A1 MOHUTOPHUHIa 3P PEKTUBHOCTH TEPANHH.

MeToao/10rusa H METOAbI HCCJIEIOBAHHA

Jins aHanu3a BAMAHHUA Pa3/IMYHBIX AHAJIMTUYECKMX W [PEaHaJIMTHYECKUX MapaMeTpoB Ha
aKTHUBALMOHHBIH OTBET TpoMOOUUTOR Ha ctumynsauuio AJID, uccnenoBaHus GpyHKLUMOHANBHONH aKTMBHOCTH
TpOMOOLIMTOB 3I0POBLIX AETeH M 340pPOBbIX B3pOCibix A0OpoBonbLeB, nauueHToB Ha JJAI'T u nauuenTos c
UTII, wuccnepoBaHus BIMSHHUA pas3iM4YHbBIX BHAOB TNpEeJaKTHBAUMM TpPOMOOUMTOB Ha HX (yHKUHIO
MCITI0JIb30BAJICS METOA MPOTOYHOH UMTOMETPUH. [N CTATUCTHYECKOrO aHaiM3a MOJYYEHHbIX PE3Y/bTaToB
ucnonb3oBanack nporpamma OriginPro 8.0 (OriginLab, CLLIA).

Ionoxenns, BLIHOCHMbIE HA 3ALIHTY

1. PazpaboTaH BbICOKOUYBCTBUTENbHBIH K cTUMYsiuun AJI® mMeton uccnenoBaHus GyHKIHMOHANIBHOMN
AKTUBHOCTH TPOMOOLIMTOB C MOMOLIbIO MPOTOYHOH LMTOMETPUM, MPUBOASLIMIA K HU3KOMY MpPOLEHTY
obpa3oBaHUs arperaTos.

2. B nokoe TpoMOGoUMTHI AeTeil cXOAHbI ¢ TpoMOOUMTaMH B3POCIHbIX, 338 HCK/IIOYEHHEM JAeTei
maaauero Bozpacta (ot 1 roga ao 5 ner). [Ipy ctumynsauum TpoMOOLMTLI A€TEN YMEPEHHO TMMOPEAKTUBHbI
(cHWXXeH BbLIOPOC MUOTHBIX W a-rpaHyn). Paznuuusa B ¢yHKUHOHANLHON aKTUBHOCTH TPOMOOLIMTOB MEXAY
AETbMH H B3pOCJbIMH COXpaHstoTes Ao 18 ner.

3. PasHoHanpaBneHHoe AeHCTBUE MpenakTHBaLudW TpomOouuToB HHU3KOH po3oit AP u nna3moii
nauvetoB ¢ HTII Ha axkTuBauuoHHBIH oTBeT TpoMbouuTOB Ha cruMyssauuio AJld nossonser
NPEATONOXKUTb, YTO NpeaakTuBauus TpombounToR y nauuentoB ¢ UTII cea3ana He ¢ neficTBMEM aroHHUCTa,

a ¢ AcicTBHEM aHTl/lTp0M60ul/lTaprlX AHTUTEN.



JInuHbIA BKJAA aBTOpA

Bce akcnepuMeHTbI 10 MCCHEAOBAHUIO BIMAHHS AHAJMTHYECKMX W NMpPeaHaJIMTUYECKUX MapaMeTpoB
Ha aKTHBALMOHHbIA oTBeT TpomOouuToB Ha ctuMyniauuio AlD, uccnenoBaHuio GyHKUHH TPOMOOLMTOB Y
3I0POBBIX B3pOCibiX N00OpoBosbLEB M Aered, a Takke y nauueHTtoB Ha JIAI'T w naumentroB ¢ UTII,
CPaBHEHMIO BJIMSIHUA NpeaakTUBaLMK TPOMOOUMTOB HU3KO#H n030it AJI® u nna3moii naunentoB ¢ UTIT Ha ux
aKTHUBALMOHHBIA OTBET Ha cTuMynsauuio AJI®, cratucTideckas obpaboTka AaHHBIX, HanHcaHWE cTaTed U
TE3UCOB A KOH(pepeHUMH no MarepuanaMm [uccepTalMv TMPOBOAMINCH JMYHO AaBTOpOM, Jub6O npu
HENOCPEACTBEHHOM YYaCTHH aBTOPA.

JocToBepHOCTH H 000CHOBAHHOCTH Pe3y/bTaToB

JlOCTOBEpHOCTb  MOJIyYEHHBIX  pe3ylnbTaToB M ODOCHOBaHHOCTb BHIBOJOB  obecreunBanach
MCIOJIb30BaHHEM OOLUENPHUHATBIX METOAOB, TAKMX KaK MPOTO4HAs LMTOMETPHUS, NMPHMEHEHHEM METOMAOB
CTaTUCTUYECKOTrO0 aHajlu3a JaHHbIX U AOCTaTOYHbIMH OObeMaMH BbIOOpPOK. JlOCTOBEPHOCTbL peE3ynbTAaTOB
Taloke OOECneynBanach HCMOIb30BAHHEM aTTECTOBAHHBIX CPEACTB HM3MEPEHMs, YAOBIETBOPHTENbHBIM
YPOBHEM TMOrPEMIHOCTH H3MEPEHHIt M COIIACOBAHMEM TMOJYYEHHbIX pPE3ylbTaTOB C JIMTEPaTYPHLIMH
JAaHHBIMH.

Anpobauus padoTsl

Anpobauuss auccepTauMM npoBeAeHa Ha COBMECTHOM paclIHpPEeHHOM 3acenax-/mn naboparopwuii
KJIETOYHOTO reMocTta3a W Tpom0o03a, K/IETOYHOH OGHONOrMM U TPaHCIALUMOHHOM Meuéuuﬂu M KJIUHHUKO-
auarHoctuueckoit naboparopun OI'bY «HMHUL[ JI'OU um. Imutpus PoraueBa» Muuzapasa Poccuu
26.09.2023 ropa, npotokon Nel. Pe3synbrarbl paGoThl ObLTH MpeACTaBlEHbl HAa CIEAYIOLIHMX KOH(pepeHLHsax:
European Congress on Thrombosis and Hemostasis 2018, Mapcens, ®@panuus, 24-26 oktabpsi 2018; 4th
Euplan Conference, bptorre, benbrus, 19-21 centsabps 2018; O6benuHeHHbIH MeXAYHapOAHBIH KOHFpecc
«Open Issues in Thrombosis and Hemostasis» cosMmecTHo ¢ 9-0if Bcepoccuiickoii koHepeHuuei mnmo
KIHHUYECKOH remoctasuonorud W peonorud, Cankr-Iletepbypr, Poccus, 4-6 oxtabpa 2018; XXVII
International Society on Thrombosis and Hemostasis Congress, Mens6ypH, ABctpanus, 6-10 utona 2019;
European Congress on Thrombosis and Hemostasis 2019, I'masro, Lllotnanaus, 2-4 oxktsabpa 2019; V
Konrpecc remaronoroe Poccuu, BupTyanbHslii koHrpece, 16-18 anpens 2020; XXVIII International Society
on Thrombosis and Hemostasis Congress, BupTyanbHblii koHrpecc, 12-14 utonsa 2020; 1st SBSP Congress,
BUpTYyanbHbIH KoHrpecc, 7-9 nexabps 2020; XXIX International Society on Thrombosis and Hemostasis
Congress, JlonnoH, BenukoOputanus, 9-13 wuiona 2022; XXIV cwe3n Poccuiickoro ¢usnonoruyeckoro

obwecrea um. U.I1. [TaBnoea, Cauxr-ITlerep6ypr, Poccus, 11-15 centabps 2023.



Iyonukauun

[To Teme aucceprauuu onybnukoBaHo 19 paboT, U3 HUX cTaTelf B pELEH3UPYEMBIX XypHanax,
pexomengoaHHbix BAK npu MuHoGpHayku Poccun — 6, B Tom uucne 6 B M3AaHUAX, MHAEKCHPYEMbIX
MEXIYHapOAHbIMH LIMTaTHO-aHAJNIMTHUECKMMH cucTeMaMu Scopus u Web of Science, B MHBIX U3JaHUAX — 2;
nybnavkauuit B Tpyaax koHgepeHuuit u cbe3nos — 11.

O0beM H CTPYKTYpa AHCCEPTALMH

Huccepraums u3noxkeHa Ha 121 cTpaHMUE MAaLUMHOMUCHOTO TEKCTAa W BKJIIOYAET COACPXKAHME,
BBEJIEHUE, TUTEpaTypHbIH 0630p (aea 1), onucaHue MaTepHanoB U METOAOB (rmaea 2), pe3yasrarhl (raea 3)
H ux obcyxaeHue (rnaBa 4), 3aKkaOueHHe, BbIBOALI M CMHCOK HMCMOAb30BaHHOHW nuTepatypbl (199
6ubnuorpadMueckuX HMCTOYHHKOB), CIHUCOK COKpauleHWid u obo3HaueHudt W OnarogapHoctH. Pabora
colepKHT 33 pucyHka v 3 Tabnuupl.

OCHOBHOE COIEP)XAHHUE PABOTBI
MATEPHUAJIBI U METOJbI HCCIIEJOBAHMUSI

3nopoBbie B3pociabie 100pOBOJLUBI H XeTH

HccnenoBanue ¢yHKUMOHANbHON aKTUBHOCTH TPOMOOLMTOB MpOBOAMJIOCH Ha oOpa3uax KpoBH
300poBbIX AeTei (n=76, Bo3pacT 1-18 ner), pasaeneHHbIX Ha Bo3pacTHble rpynnsl: 1 roa-5 ner (a1.s, n=16,
meauaHna 3 roaa), 6-10 net (me-10, =23, meauana 8 net), 11-18 net (A11-18, n=32, Meauana 14 ner), a Takxe
Ha oOpa3uax KpoBM 3A0pOBbIX B3pocibix AobpoBosbueB (n=70, Bo3pact 19-40 net, meaumaHa 25 ner).
HccnepoBanue GyHKLUMOHANBHON aKTUBHOCTH TPOMOOLMTOB npu ctumynsunu AJI® Taioke NpoBoAUIOCH Ha
oOpa3uax kpoeH 3a0poBbix Aeteii (n=11, BozpacTt 3 Mecsua-16 net, meamana 7,4 rona) v 300pOBbIX B3POCIbIX
nobpoeosnblieB (n=22, Bo3pacT 19-30 net, meauana 23 roaa). [Ipotokonsl nccnenoBaHuii ObLIM 0goOpeHbI
He3aBucumbim aTuueckum komutetom LITIT ®XD PAH (npotokon Nel o1 23.12.2019).

ITaunenTs!

B3apocasie nauneHTs ¢ xponnueckoit UTIT (n=7, Bo3pact 26-73 nert, meauana 55 net) us I'bY3 «I'Kb
um. C.II. Borkuna [I3M» u getu ¢ xponuueckoii UTIT (n=14, Bo3pact 3-17 net, meauana 10 ner) us OIbY
«HMHULL II'OH um. [Imutpus Porauesa» Munsgpasa Poccun u PAKB — dunuana ®rAOY BO PHUMY
uMm. H.HU. Tluporoa MunzapaBa Poccuu nonyuyanu Ttepanuio NpeaHU30JI0HOM, peBoJeiaoM, Jubo
POMHUIIOCTUMOM. [laLlHEHTBI C OCTPBIM KOPOHAPHBIM CUHAPOMOM rocie HHpapkTa MHoKapaa (n=9, Bo3pacT
55-76 net, menuana 67 net) uz 'bY3 «I'Kb um. B.B. Bunorpagosa JI3M» nepen uccneaoBaHUEM B TEHEHUE
mecsiua nonyyand JAI'T acnupuHom U THKarpenopom, 6o npacyrpenom.

TeeT pyHKUHOHANBLHON AKTHBHOCTH TPOMOOUHTOB

Jna crumynsuun Kk obpasuy pasbaBneHHOH uUMTpaTHOHW KpoBM A0DaBIANM CMECh aroHUCTOB W

uHkyOupoBanu B TedeHue 10 MuHyT. Cmech aroHuctoB Nel cocTosinia M3 MenTvaa, akTUBUPYIOLLEro
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peuentop TpomGuHa, SFLLRN (12,5 mxM), konnaren-nogo6Horo nerupa (CRP, 1,25 mkr/mn) u 2,5 MM
CaCl2. Cmech aronucTtoB Ne2 coctosyia U3 NeNnTHAOB, aKTUBHPYIOLMX peuentopsl TpoMObuHa, SFLLRN (80
MkM) u AYPGKF (80 mxM), 10 MmxM AJI® u 2,5 MM CaCl2. AKTHBUpOBaHHbIE U MOKOALLMECS TPOMOOLIUTEI
OKpallKBaJId CMECAMH aHTHTEN B TeueHHe 10 MUHYT NpU KOMHATHOH Temneparype.

TecT pyHKUHOHANBLHON AKTHBHOCTH TPOMOOUHTOB npu ctumyasuun AJI®

Ilns ctuMynsauuu K obpasiy pa3baBieHHO# UMTpaTHOW KpPOBM OfiHOBpeMeHHo nobasnsanu 2,5 MM
CaCl2, 5 mxkM AJI® u auntutena B cootHoweHud l:1 u uHkyOupoBanu 15 MHUHYT NpH KOMHATHO#
temneparype. [lokosiurecs TpoMOOLMTEI OKpPAaLIMBAIN aHTUTENIaMH B T€4E€HUE |5 MHUHYT Npu KOMHATHOI
Temrneparype.

IIpoTokoa npeaaxkTHBALHHM TPOMOOLMTOB HH3KOI 1030i AJlD

Jns npeaaktuBaunu TpoMOOUMTOB K pazbasneHHo# kpou aobasnanu | MkM AID v uHkyGuposanu
30 MHUHYT NpU KOMHATHOH TeMreparype.

IIporokoa npeaakTHBaNMH TpomMOouHuTOB NMaasMoii naunenToB ¢ UTII

U3 kpoeu nauueHtoB ¢ HTII nmonyuyanu obGoraweHHywo tpombouutamu mnaasmy (OTII) nyrem
ueHTpudyrupoanus 8 MuHyT ¢ yckopenuem 800g. Ilnazmy 6e3 TpombGouutor u3 OTII nonywanu nyrem
nocJie0BaTeNLHOro HeHTpUdyrupoBaHus B TedeHue 15 MUHyT ¢ yckopenuem 1600g, a 3atem — B TeueHue 5
mMuHYT ¢ yckopenuem 10000g. OTII 3popoBbix aobpoBosibLeR pa3zbaBnsiv B nnasme nauueHra ¢ UTIT ans
nojnyueHus (UHaNbHOH KOHUEHTpauuu TpombouuToB 50 ToicAy TpPOMOOLMTOB B MHKpPOJUTpE H
MHKYOUpOBaJH MPU KOMHATHO# Temneparype B TeueHue 30 MUHYT.

IIpoTouHas HHTOMETPHA TPOMOOLMTOB

OG6pa3ubl aHanuzuposanu Ha npotouHoMm uutomeTpe NovoCyte (ACEA Biosciences, Inc., CLLIA) npu
MCMOJIb30BaHWM MporpaMMHoro obecneueHuss NovoExpress 1.2.4 (ACEA Biosciences, Inc., CLLA) B
TeueHHe 15 MHUHYT mocJie ux paszbasieHus. TpoMOOLMTLI ONpeAensyii B COOTBETCTBUM € TUMHYHBIMH AJs
Hux napametpamu npsamoro (FSC) u 6okoBoro (SSC) ceeTopaccesHus, a Takxke 1o cBasbiBaHuio CD42b unu
CD61. Jlns OonblUMHCTBA fapamMeTPOB OMNpPEAEsUId CPEAHIO WHTEHCHMBHOCTL (pryopecueHUMH, 3a
MCKJIIOYEHHEM aHHEKCHHA V, A1 KOTOPOro onpeaensin % NnoJoXHUTENbHbIX COObITHIA.

Crarucruyeckas 00padoTka JaHHBIX

Cratuctuueckylo o0paboTKy MOJyYEHHBIX [aHHbLIX MPOBOAWIM C TMOMOLLLIO [POrpaMMHOrO
obecnevenus OriginPro 8.0 (OriginLab, CIIIA). CpaBHenue BbiOOpOK MpoBoAHIH ¢ nomouwbio U-kpHUTepus
MaHHa-YuTHu W napHoro t-kputepus CrbiogeHTa. Paznuuus cuMTanM CTaTHCTHYECKH 3HAYUMBIMHM MpH

p<0,05.



PE3YJIBTATBI UCCJIIEJOBAHUS

PazpaGoTrka nporokosa AJsi HCCAE0BAHHA OTBEeTa TPoMOORHTOB Ha crumyasuuio AP

MeTOAOM NMPOTOYHOH HHTOMETPUH
AxtvBauuu TpomOouuToB 5 MKM AJI® B OCHOBHOM MpOMCXO[M/IAa B TEYEHHE MEPBBIX 3 MUHYT

UHKyOauuu ¢ aronuctoM (PucyHok 1).
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Pucynok 1 KuneTuka  aktuBauuu
tpombouutor 5 MkM AJD. A. VposeHsb
ceaspiBaHua PAC-1. b. VpoBeHp 3kcnpeccuu
CD61. B. Yposensb 3kcnpeccur CD62p. 3nech 1
nanee TOYKH  MPEACTaBAAIOT  coboii
yCpeAHEHHblE AaHHblE MO 3 3KCMEpUMEHTaM,
NiaHKKM  MOrpeLHOCTH CTaHJapTHOe

OTKJIOHEHHUE

Caa3biBaHHE aHTUTEN IS OONBIIMHCTBA napamMeTpoB A0CTUTaJI0O HACBILIEHUA B TEYEHHE 5-10 MUHYT

MHKYOaLMK He3aBUCUMO OT diyopecueHTHOro kpacurens (ypoBHH skcnipeccun CD42b u CD61, yposenn P-

CeJIeKTHHA, pUCYHOK 2A-B, cooTBeTCTBEHHO), TOrna Kak KWMHETMKM CBA3biBaHHS ¢(ubpuHorena u PAC-1

UMeJTH JIMHEHHbBIH XapaKTep U He BBIXOAMJIM Ha HaceiweHHue Jaxe uepe3 20 MuHyT HHKybauuu (PucyHox 2T,

J1, COOTBETCTBEHHO).
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Pucynox 2 KuHeTtHka  okpawuuBaHus
TPOMOOLUMTOB aHTUTENaMH, MeUYEHHbIMH
pa3nuuHbIiMH  GAYOPECLIEHTHBIMH  MapKepaMHu.
A. VYpoeenb 3kcnpeccun CD42b. B. VYposenb
skcnpeccun CD61. B. VYposeHp 3Kcnpeccuu
CD62p. I. YpoBeHb cBsi3biBaHUs PubpUHOreHa.
. Yposens ceasbiBanus PAC-1. E. Koppensuus
MEXAY YPOBHAMHU CBA3bIBaHUA (HOpHHOreHa H
PAC-1. ®UTL - ¢ayopocuenH U30THOLHAHAT;
O3 — pukospurpun; ADLL — annodukounaHux



JnuTenbHOCTh MHKYOALMKU C aHTUTEIaMHM OKa3blBaJila OCHOBHOE BJIMSIHHE HA aKTHBALMOHHbIA OTBET
TpOoMOOLMTOB, TOrJa Kak MHTENbLHOCTb aKTHBAaLUMH OKa3biBaja MeHbliee BiausiHME. PasHuubl Mexay
nocJieloBaTeNIbHONH W MapajieslbHOH akTHBaUMe# W MOKpackoi TPOMOOLMTOB aHTHTENaMH OOHapyKEeHO He
obuto. [ToaToMy B nanbHEHIIMX IKCMEPUMEHTAX TPOMOOLIUTHI aKTHBUPOBAIH M OKpallMBAaJIH OJHOBPEMEHHO
B Te4eHHue |5 MMHYT A1 JOCTHXKEHHUS HACbILLIEHUS.

BonbuiMHCTBO MapaMeTpoB JOCTHUranu HacbiieHus npyu ctuMmynsuuu 5 MM AJI® (Pucynok 3b-T),
Toraa Kak ypoBeHb cBsa3biBaHUA PAC-1 He BbIXOAMJI Ha HAcbILIEHHE BO BCEM AMANAa3OHE MCMOJMb3YyEMbIX

koHueHTpauuii aronucrta (1-20 MxM) (PucyHok 3A). 3to obycaoeuiio Betbop 5 MM AIL® ang crumynsauuu

TPOMOOLIUTOB.
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o0pa3oBbIBajio arperarbl, TOraa kak ajas Apyrux pasz6asneduii (1:6, 1:20 u 1:30) oH 6b11 B 6 pa3 MeHbLIE
(10%, p<0,05) u He MeHsncs ¢ yBenuyeHueM pazbaBnenus kpoeu (PucyHok 4). [lostomy B panbHeiuiux

9KCIepUMEHTaX KpoBb pa3baBisiv B cooTHoweHuu 1:20.
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Jlo6GaBneHne 5K30r€HHOrO KalbLUMs NPUBOAMIIO K CHHXKEHHIO YpOBHA cBsizbiBaHus PAC-1 B 2,3 pasza
nocse crumynsunun (p<0,05), ogHako He BMsIO HA Apyrue nmapameTrpbl (ypoBHH skcrnipeccuu CD42b u
CD62p). B nanbHe#umx 3KCnepuMeHTax HCNob30BaIM (PU3HOJIOTHHECKYIO KOHUEHTPALMIO KalbLHs.
Anpo6auus 1adopaTOPHOro NpoToKoIa

Hccnenosanne (yHKIHOHAJLHOH aKTHBHOCTH TpomGouuto nauueHtoB Ha JAI'T npu

crumyasuun AP

™ A Kok K ™ 5 k
g g I PucyHok 5 — CpaBHeHWe (YHKLUMOHANbLHOM
. . i'm AKTMBHOCTH TPOMOOLIMUTOB y NaLMEHTOB MoOCie
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B cocTosiHuu nokost He 610 0OHapYXEHO OTIHYKH NO OOJIBLLIMHCTBY MapaMETPOB, 33 UCKTIOUYEHHEM
cHwkeHus SSC B 1,1 paza y nmauuenroB Ha tepanuu (p<0,05, Pucynok ST). Ilocne ctumynsuuun AP
aKTMBALMOHHBIH OTBET TPOMOOUMTOB Y MALMEHTOB HA Tepanuu ObUl CTATHCTUYECKH 3HAYUMO HUXKE, YEM Y
310pOBBIX A0OpoBONbLER (MOYTH B 3 pa3a nmo ypoBHsM cBs3biBaHus PAC-1 (p<0,001) u ¢ubpuHoreHa
(p<0,005) (Pucysok SA, b, coorBeTcTBeHHO); B 2,7 pa3a no ypoeHio P-cenekruna (p<0,001, PucyHok 5B); B
1,1 pa3za no SSC (p<0,05) u 8 1,3 pa3a no yposHto 3kcripeccun CD61 (p<0,005, Pucynok 511)). ITo apyrum

napameTrpaM oTIH4uii oOHapyxeHo He Obuio (Pucynok SE-HM). Takum obpaszom, HJAI'T npuBoaut k
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3HAYMTELHOMY CHH)XEHHIO OTBeTa Ha cTuMynsauuio AJI® no TakuM napamerpam, KaKk YpOBHH CBs3bIBAHUA
PAC-1 u ¢pubpuHoreHa, a Takxe ypoBeHb 3kcnpeccun CD62p.

HccaenoBanue PyHKIHOHAIBHONH AKTHBHOCTH TPpoMbouuTOoB y nauneHToB H getei ¢ UTII

B cocrosiHuu nokost TpoMGounTsl nauneHtoB ¢ UTI1 umenu 6onbiumii pasmep (B 1,3 pazano FSCu B
1,2 pa3a no yposHio 3kcripeccun CD42b (p<0,05), PucyHok 6A, ][I, cOOTBETCTBEHHO) M Oblau
npenakTueupoBaHbl (B 1,5 pasza no ypoBHio P-cenektiHa U ypoBHIo cBssbiBaHus PAC-1 (p<0,05), PucyHok
65, B, COOTBETCTBEHHO) MO CPaBHEHHUIO CO 3A0pOBbIMH AoOpoBonbuamu. OTBeT Ha cTumynsuuio AJID
tpoMbouuTtos nauueHtoB ¢ UTII 6bu1 Bbilie no ypoBHio P-cenexktuHa (B 1,8 pasa, p<0,05), no yposHsam
ceasbiBaius PAC-1 u ¢ubpunorena (B 1,7 pasa, p<0,05) u no yposHio 3kcnpeccun CD61 (8 1,2 pasa,
p<0,05) (PucyHok 6b-I', E, cooTBeTCTBEHHO) B CpaBHEHHHM ¢ TpoMOouUMUTamMu 340poBbIX A0OpoBoJbLEeB. He

6110 0OHApYXeHO pa3HULb! BO ¢iyopecleHHH MenakpyHa U npoueHte ®C+ TpoMOOLMTOB.
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TpomGouutsl aeteii ¢ UTI Taioke Obln yBenuueHsl B pasmepe (B 1,3 pasza no FSC (p<0,05) u no
ypoBHio 3kcnipeccud CD42b (p<0,005), PucyHok 7A, K, cooTBETCTBEHHO), B HUX ObUIO GONbLUE MIOTHBIX
rpanyn (8 1,2 pasa no ¢nyopecuenuuun MenakpuHa (p<0,05), Pucynok 7E), u oHu OblIH NpeAaKTHBUPOBAHBI
(8 1,6 pa3a no yposHio cea3biBaHuss PAC-1 u yposHio P-cenektuna (p<0,05) u B 2,6 pasa no npoueHty OC+
tpombouutos (p<0,05), Pucynok 7B, [I, 3, cOOTBETCTBEHHO) B MOKOE€ MO CPaBHEHWIO C TpoMOouUHTaMH

310poBLIX AeTeil. EauHcTBeHHBIMM oTBeTaMH Ha ctumynsauuio AJI® Obuin yeennuenne SSC B 1,2 pasa
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(p<0,05, PucyHok 7b) u 2-kpatHoe yBenuueHHe cBa3biBaHHA ¢ubpuHoreHa (p<0,05, PucyHok 7I'). Takum
00pa3oM, MPOTOKOJ YYBCTBUTENEH K MpeaakTuBauuu TpomGouuToB nauueHToB u aetei ¢ UTII. ¥V B3pocabix
NaUKUEHTOB TaKHe TPOMOOLIMTDI JiyvLle OTBe4aloT Ha cTuMynaudio AP, ueM y 300poBbIX 10OpOBObLEB, a Y

neteii ¢ UTIT — Tak e, Kak y 310pOBbIX ACTEI.
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HccnrenoBanue BO3pacTHLIX H3MeHEeHHH aKTHBALIHOHHOIO OTBETa TPOMOOLMTOB Ha pa3/iHUHbIe
BH/bI CTHMYJIAILIHY Y 3A0POBBIX JeTeil pa3HbIX BO3PACTHBIX FPynin

B nokoe TpomOouuthl A1-s umMenu B 1,2 pa3za MeHbLMi pasmep M B 1,1 pa3a MeHbluee KOJIMYECTBO
MAOTHBIX I'PaHyJ MO CPABHEHHIO C TPOMOOLIMTAMH 11-18 U 3A0pOBbIMK B3pociabiMu (p<0,05). IMpouent ®C+
TpoMOOLIMTOB Y Ai.5 U dé-10 Ob1 B 2,5 pa3a Bbilue, yem y B3pocibix (p<0,05). B octanbHOM TpomMOOLMTH!
JeTei M B3pocibix He ornvuanucek B nokoe.llpu ctumynsuuu cmecbto CRP+SFLLRN pasnuua B pasmepe
TpOMOOLMTOB MEXAYy Ai-s U AETbMH CTaplUero BO3pacTa W B3pocibiMH coxpansiachk (p<0,005). Takoke
TpoMOOLIMTB! AeTeil BCEX BO3PACTHBIX TPYNM WMENW CHWXEHHbIH B 1,1 pasa BbIOpOC MJIOTHBIX rpaHyi
(p<0,05) u B 1,2 pa3a — BbiGpoc a-rpanyn (p<0,05). [1pu crumynsunu cmecbto SFLRRN+AYPGKF+A1D
TONAbKO Y [1-5 Obl1 CHWXEH BbIOpoc rpaHyn oboux TunoB B 1,2 pa3za Mo CpPaBHEHHUIO CO 3A0POBLIMH

B3pocabiMu (p<0,005). Hns ctumynsuun AJID Buibopky neredl Henb3s ObLIO pasfenuTb MO BO3PACTHbIM
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rpynnaM u3-3a ee pasmepa. [lpu atoii cTtumynsauuu TpoMboUMTHI AeTel He OTIIMYaNUCh OT TPOMOOLIMTOB
B3pOC/bIX, 33 HUCK/IIOYEHHEM HEMHOIO CHHXKEHHOTO KOJHMYECTBA IUIOTHBIX IpaHyn B TpomOouHMTax AETei.
Takum 06pa3om, TPOMOOLIMTHI feTel UMEIOT CHHXKEHHBIA BbIOPOC rpaHyn 000MX TUMOB MO CPaBHEHHUIO CO

B3POCJIBIMHA H 3TH OTJIHYHA COXPAHAIOTCA 40 18 ner.

HccnenoBanne BJMSHHMA MNPEIAKTHBAUMH TPOMOOUMTOB HAa HMX AKTHBALMOHHBLIH OTBeT Ha
crumyasauuio AP

B nokoe TpoMOGOLUTBI CTaHOBHUJIMCH NMPEAAKTHBUPOBAHHBIMH Yepe3 30 MUHYT MHKyOauuu B na3me
nauuenta ¢ UTII no yposHio ceazeiBanus PAC-1 u npouenty ®C+ tpombouutos (p<0,05, Pucynok 8A, B,
cooTBeTcTBEHHO). [IpeaakTuBUpoBaHHbIE TPOMOOLIMTHI MMeNH Gonee BLICOKHI OTBET Ha cTumynsauuio AP
MO CPaBHEHHUIO C HENpEeJaKTUBMPOBAHHBIMU TpoMOOLMTaMH No ypoBHIO cBa3biBaHus PAC-1, ypoBHio

akcnpeccun CD42b u yposHio P-cenextuna (p<0,01, PucyHok 8A, B, ]I, cOOTBETCTBEHHO).
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Jlns npepakTuBauuu TPOMOOUUTOR HU3KOM A030i AJID BLIOpanu KOHUEHTpaUUio aroHucTa | MKM,
MOCKOJIbKY OHa BBI3bIBAJIa CTATUCTHUECKH 3HAYHUMBIH, HO claOblii akTBauuoHHbIA oTeeT (PucyHok 2). Hepes
30 MUHYT HHKYOaLUMH C aroHUCTOM YPOBEHb P-cenexkTHHa B MpeJaKTHBHPOBAHHBLIX TPOMOOLUMTAaX B OKOE
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6b11 B 2,7 pa3za BbIllE MO CPAaBHEHHUIO C HENpeJaKTHBUPOBAaHHBIMK TPOMOOLIMTAMH W BbILLEN HA HAChILLEHUE
(p<0,05, PucyHok 9B). Ilocne crumynsauud 5 MxkM AJI® eauHcTBeHHON OOHapyxeHHO# pa3Huued Obuio

CHHXXeHUE YpOBHA cBA3biBaHHs PAC-1 B npegakTuBHpoBaHHbIX TpoMbouuTax (p<0,01, PucyHok 9A).
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[Ipu cpaBHEHMM [BYX THIIOB NpeJakTUBaLMM TPOMOOUMUTOB Obl0 OOHApPYKEHO, YTO B COCTOSIHHH
NOKOA NpeNakTHUBaLKA HU3KOH no3oii AJID Bbi3Bana yBenuueHHe ypoBHs cBa3biBaHus PAC-1 B 1,2 pa3sa, npu
CTUMYNALMHK napameTp Obla HUke B 1,4 pa3a no cpaBHeHuIO ¢ koHTponeM (p<0,05; Pucynok 10A). I1nazma
nauveHta ¢ UTII He BnusAna Ha ypoBeHb ceasbiBaHus PAC-1 B mokoe, HO MpH CTUMYJALMH MPUBOAUIIA K
nosbiuieHto B 1,6 paza no cpaBHeHHI0o ¢ koHTposieM (p<0,05; PucyHok 10I'). O6a Tuna npeaakTuBaLUH He
BJIMSANIM Ha ypoBeHb 3kcripeccud CD42b B coctosHum nokos. [locne ctumynsuuu Huskas posza AJlD
BbI3bIBafa CHXeHHe napameTtpa B 1,1 paza (p<0,05; PucyHok 10b), a nna3ma naurenta ¢ UTI1 — B 1,5 pasza
(p<0,01; Pucynox 10H). IlpenaxtuBauus uuzkod noszoii AJ[® BbI3Bana yBENMUEHHE YPOBHA IKCIPECCHH
CD62p B nokoe B 2,7 paza no cpaBHeHHio c¢ koHTposieM (p<0,05), ogHako OTBET Ha CTHUMYJISILHIO HE

otauuancs ot koutpons (Pucynok 10B). Ilnazma UTII BuizBana yBendueHue napameTpa B 2 pa3a B
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COCTOSIHHH OKOS B CpaBHEHUM ¢ KOHTposem (p<0,05), a oTBeT Ha akTuBauuio 6bu1 B 1,5 paza Boiie (p<0,01;
Pucynok 10E). DT pesynbrarsl yKa3blBalOT, YTO NpeaakTdBauus TpomOouurtos nnasmoit UTII cunbHee u
BBbI3bIBAET YCHJICHHE aKTUBALIMOHHOro OTBeTa Ha cTumynsuuio AJI® no cpaBHeHWIO ¢ NpeAakTHUBaUMEH
HU3KO# 1030 aronucTa. [IpeaakTuBauus TpombounToB nnasmoii nauueHtoB ¢ UTIT cxonHa ¢ Habmopaemoi

HpeHaKTHBallHeﬁ Y NauHUE€HTOB C HUTII u nMeeT cxoaHoOe BAHSAHHE HA AKTUBALIMOHHBIA OTBET Ha CTUMYHIALHIO

AlD.

Pucyvok 10 -  CpaBHeHHE  BAMAHHA
npeAakTUBAUMKW TPOMOOUMTOB HU3KOH [030i
AJlI® (Beepxy) v nna3zmoii nauveHtoB ¢ UTII
(BHM3Y) Ha UX QYHKLHMOHANIbHYIO aKTUBHOCTb B
nokoe (cnesa) u npu aktuBauuu AJI® (cnpaga).
KounTpons - HerpeaaKTHBUPOBaHHbIE
TpoMbouuTei. A, I YpoBeHb cBsizbiBaHust PAC-
1. b, ZI. YposeHb askcnpeccun CD42b. B, E.
Yposenb axcnpeccun CD62p
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HTorn BLINOJIHEHHH AHCCEPTALIHOHHOIO HCCJIe0BAHMSA

B Hacrosieit pabote paspaboTaH NpOTOKOM, MO3BOSIOUMHA HMCCENOBaTh AKTUBALMOHHBIA OTBET
TpomMGounToB Ha crumyniaudio AJI® merogoMm npotodHoil uuToMeTpud. OnpeaeneHa KOHLEHTpaLus
aroHucTa (5 MxM), HeoOxoaumas A cTUMynauuu. Takoke onpeneneHbl KWHETHKAa aKTHBALMU TPOMOOLIMTOB
AJI®, «KWHeTHKA CBA3bIBAHMA AHTUTEN C peUenTopaMd Ha [OBEPXHOCTH TPOMOOLIMTOB W
MOCJIe0BATENIbHOCTL aKTUBALMKY M OKpAalMBaHUA TPOMOOLIUTOB aHTUTENAMH, 4TO OOYC/IOBHIIO APOBEAEHHE
3TUX MpPOLIECCOB OAHOBpPEMEHHO B TeuyeHue 15 MuHyT. HMccnepoBaHo BiausHue pa3baBiieHHMS KpOBM Ha
npoueHT oOpa3oBaHMUs arperaroB, 4YTO TMO3BOJMJIO OCTAaHOBHTh BbIOOp Ha pa30aBleHMH KPOBH B
coorHouieHud 1:20. IMokazaHo, uyTo HobGaBleHHE 3K30r€HHOrO KajibLMs MPUBOAUT K CHHXKEHMIO OTBETA MO
ypoBHIO cBsa3biBaHus PAC-1, HO oHO HeoOxoauMo ansa co3naHusa Gosee GU3HONOTHUHBIX YcJIOBMi. Bbuio
MoKa3aHo, YTO [POTOKOJ YYBCTBHTENIEH K H3MEHEHHMSM aKTHMBALMOHHOTO OTBETa TPOMOOLUMTOB Ha

crumynsuuio AJI® y nauuentoB Ha JJAI'T nocne UKB. Kpome Toro, 6bina nokazaHa 4yBCTBMTENbHOCTD
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NpoToKOJa K MpeAakTHBaUuuK TpoMboumnToB y nauneHToB ¢ MUTI1 n u3MeHeHHsAM MX aKTHBaLIMOHHOIO OTBETA
Ha crumynsuuio AJ1D.

JlpyruM BaXkKHbIM pe3yibTaTOM JaHHOH paboThl fABNsAETCS CpaBHEHME (YHKLUHOHAIbHOH aKTHBHOCTH
TPOMOOLIMTOB AETEH W B3POCIbIX pa3HbIX BO3PACTHBIX rpyni. Bbuio nokasaHo cHuxeHHe QyHKLMOHANBHOI
akTuBHOCTH TpomGouuToB npu ctuMynsauuu cMecaiMu CRP+SFLLRN u SFLLRN+AYPGKF+AJI®, a Takoke
CXOXKHH aKTUBALMOHHBIH OTBET TpoMOOLMTOB aeTei M B3pocibix Ha ctumynauuio AIID. beulo nokasawo,
YTO pa3sinius B (yHKLUHMOHANBHOH aKTUBHOCTH TPOMOOUMTOB coXpaHstoTes Ao 18 neT.

HakoHew, 6b1/10 npoBeeHO UCCNEN0BaHUE BIIMAHHSA MTPEAAKTHBHPOBAHHOIO COCTOSHUS TPOMOOLIMTOB
Ha uX (GYHKUMOHAJbHYIO aKTUBHOCTb. bbino onpeaeneHo Bpems uHkybauuu ¢ AP v nnasmoil nauveHTa ¢
HUTII, HeoOxomumoe mis npegaktuBauumu TpomGouurtoB. Taioke Oblno MOKa3aHO, UYTO MNpPeAAKTHBALMS
TpomMOoLUTOB HU3KOH 1030 AJ[D NPHBOAHT K CHHXKEHHIO WX aKTUBALMOHHOIO OTBETA HA CTUMYJIALMIO TEM
)K€ arOHMCTOB, TOTAAa Kak npeaakTuBauus rniasmol nayuenta ¢ UTII Bei3biBaeT ero noseiueHue. JlaHHbie
pe3ynbTaThl MO3BOJIMIIM MPEANONOKUTb, UYTO MpeaakTuBauus TpombouutoB naumeHToB ¢ UTII He Bbi3Bana
npeiicrBuem AJ1O.

TakuM o6pa3om, B pe3ynbrate JaHHOM paboTbl IMOJyYeHbl HOBbIE AAHHbIE MO MCCIEAOBAHHIO
TpoMGoUHTapHO# (YyHKUMHM B HOpPMaJbHOM M NpPENaKTUBHPOBAHHOM COCTOSHUM, KOTOpbIE MOTYT B
JajibHelIeM NPUMEHATbCS B AMarHOCTHKE HapylleHHH GYHKLUHOHAIbHOW aKTUBHOCTH TPOMOOLIMTOB.

BBIBOJbI

1. Pa3paboTtaH MeToa uccieaoBaHUsi GYHKUMOHAILHONW aKTUBHOCTH TPOMOOLIMTOB MPH CTUMYIISLIUH
AII® c nomMoubio NpOTOHHON UUTOMETpUU. MeToa 06aafaeT BbICOKOH YYBCTBHUTENBHOCTBIO, 3 dexkTHBHO
JIETEKTHPYS aKTHBALIMIO HHTErPUHOB U CEKPELIMIO 0.-TPaHyJl MPH CTUMYJISALHU arOHUCTOM MPU MUHUMAaNbHOM
npoueHTe 06pa3oBaHHs arperaToB.

2. PaszpabortaHHblii MeTOA HCCHEIOBaHWUSA UYBCTBUTENEH K CHHMXKEHHMIO AKTHBALMOHHOIO OTBETA
TpoMGoUMTOBR Ha cTUMYNsunio AJI® noutu B 3 pasza no ypoBHIO aKTHUBAaLUMH MHTErPHHOB H BbIOpOCY .-
rpaHyn y nauueHtoB Ha JIAI'T B cpaBHEHHHU CO 3X0POBBIMH AOOPOBOJILLIAMH.

3. PaspabGoraHHblif MeTOJ HWCCAEOBaHHUA UYBCTBMTEJNEH K YCHIECHHIO AKTHBALMOHHOIO OTBETA
TpoMGouuToB Ha cTuMynsauuio AJID B 1,7 pasa no ypoBHIO akTHBaLlMM HHTErpyuHOB U B 1,8 pa3a no BuiGpocy
a-rpaHyn y nauveHtor ¢ UTII B cpaBHEHHH CO 300pOBBIMH 10OPOBOJIbLIAMH.

4. B cocTOSHHUH MOKOS TPOMOOLMTBI A€TEH CXOAHbI ¢ TPOMOOLMTAMH B3POCABIX 32 UCKIKOYEHHEM
neteil mnaawero Bo3pacta (ot 1 roga 1o S ner), TpoMOOUUTHI KOTOPBIX UMEIOT MEHBLLUMI pa3Mep U MEHbLIEE
KOJIMYECTBO MJIOTHBIX IpaHyJl, 4eM TpoMOOUUTHI AeTeil crapwero Bo3pacta (oT 11 no 18 net) u B3pocnsix, a
Tatoke 6osiee Bbicokuit npoueHT ®C+ TpoMOOLMTOB MO CPaBHEHHIO CO B3POCbIMU. AKTHBAUMOHHBIN OTBET

TpOMGOLlHTOB JETEH BCeX BO3PACTHBIX I'pyni Ha pa3Hbl€ BHAb! CTUMYJIILUHH CHHUXXCH 110 Bbl6p00y MJIOTHBIX H
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a-rpaHyi. Pasnuuus B ¢yHKUMOHANbHOH aKTUBHOCTH TPOMOOLMTOB MEXAY AETbMH W B3POCIbIMH HUCUE3AIOT
B Bo3pacte 18 ner.

5. lpenaxTHBauus TpOMOOUMTOB HU3KOH A030H AJID BbI3bIBAET CHUKEHUE aKTUBALMOHHOIO OTBETA
Ha ctumynauuio 5 MxM AJI®, Toraa kak npepaktuBauus rnasmoii naudenta ¢ MTIT Boi3biBaeT ero
yCHJIEHHE. DTO MO3BOJIAET MPeANOa0XKHUTh, YTO NnpeaakTuBauus TpombountoB y naureHtos ¢ UTII Bbi3BaHa
He paeiictBueM AJID, a pelicTBUEM aHTUTPOMOOUMTApPHBIX AHTHTEN Ha HMX PELENTOPbl HA MOBEPXHOCTH
TpoMOOLIUTOB.

INPAKTHYECKHE PEKOMEHJALINA

1. TMauuenram, nonyuvatowuM JAI'T, pexkomeHayerca exeMecayHO TMPOBOAUTL  OUEHKY
(yHKUHOHANBHOH aKTUBHOCTH TPOMOOLIMTOB METOJOM NPOTOYHOH LUTOMETPUH B OTBET HA CTUMYJIALHIO 5
mMkM AJI®, HauuHas ¢ 30 AHA nonyuveHUs Tepanuu Ans MOHUTOpUHra 3¢dexkTHBHOCTH HHTMOMpPOBAHHUSA
dbyHKUMH TPOMOOLMTOB.

2. Tlaumentam ¢ WTII, nonyualowum Tepanuio, peKOMEHAYETCS MPOBOAHTb  OLEHKY
(YHKUHOHAILHOH aKTMBHOCTH TPOMOOLIMTOB METOAOM MPOTOYHOM LIMTOMETPUH MPH CTUMYISUMK 5 MKM
AJI® ans mMoHuTOopuHra 3¢ ¢dexkTHBHOCTH Tepanuu. B kauecTBe KOHTPONS pEKOMEHAYETCS NPOBOAMTH
OLeHKY (yHKUHH TpoMOOLMTOB 10 Hauana jedyeHus. B nepebie 30 aHell mocne Havana ne4yeHHs OLEHKY
aKTUBHOCTH TPOMOOLMTOB peKOMEHAYeTCs NpOBOAMTL Ha 7 W 28 AeHb MOJNYyYEHUs TeparnuH, jajnee —
€XKeMeCAYHO MPH YCIIOBUH HAJIMUHUS MOJNIOKUTENbHON JMHAMUKY JIEUEHHS.

3. JletaM c moao3peHHEM Ha BpOXAEHHble HapyuleHUs (QyHKUMH TpOMOOLIMTOB pEKOMEHAYETCs
npoBeAeHHE OLUEHKH (PYHKUHOHANbHON aKTUBHOCTH TPOMOOLIMTOB METOLOM MPOTOYHOH LIMTOMETPHUH MpU
pazHbix Bupax ctumynsuu (cmecbto CRP+SFLLRN, cmecvio SFLLRN+AYPGKF+AL® u AID) ans
BbISIBJICHUS HapyLIeHHH GyHKUMH TpoMOouuToB. [Ipy 3TOM AM% OLIEHKH pe3yAbTaTOB TECTa PEKOMEHAYETCS
MCIONb30BaTh pedepeHCHblE HHTEPBaNbl 3HAYEHUH NMapaMeTpoB, MOAYYEHHbIE y A€TeH B BO3pacTe Miajile
18 ner.

CIIMCOK PABOT, OITYBJIMKOBAHHBIX ITO TEME JUCCEPTALIMHA

IMy6aunkauun B )kypHajaax u3 nepeina BAK npu Muno6puaykn Poccun, B ToM uHc/I€ H3JAHUAX,
HHAEKCHPYeMbIX MEKAYHAPOAHBIMH HHTATHO-AHAJIMTHYECKUMH cucTemamu Scopus u Web of Science

1. Flow cytometry for pediatric platelets / A.A. Ignatova, E.A. Ponomarenko, D.M. Polokhov, E.V.
Suntsova, P.A. Zharkov, D.V. Fedorova, E.N. Balashova, A.E. Rudneva, V.V. Ptushkin, E.A. Nikitin, A.
Scherbina, A.A, Maschan, G.A. Novichkova, M.A. Panteleev // Platelets. — 2019. — Vol. 30 - Ne 4 — P. 428-
437.

2. Platelet function and blood coagulation system status in childhood essential thrombocythemia /

D.M. Polokhov, N.M. Ershov, A.A. Ignatova, E.A. Ponomarenko, M.V. Gaskova, P.A. Zharkov, D.V.
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Fedorova, A.V. Poletaev, E.A. Seregina, G.A. Novichkova, N.S. Smetanina, M.A. Panteleev // Platelets. —
2020. - Vol. 31 - Ne 8- P. 1001-1011.

3. Programmed Cell Death and Functional Activity of Platelets in Case of Oncohematologic Diseases
/ A.A. Martyanov, A.A. Ignatova, G.S. Svidelskaya, E.A. Ponomarenko, S.P. Gambaryan, A.N.
Sveshnikova, M.A. Panteleev // Biochemistry (Mosc). — 2020. — Vol. 85 - Ne 10— P. 1267-1276.

4. Platelet function and bleeding at different phases of childhood immune thrombocytopenia / A.A.
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Smetanina, D.A. Evseev, M.N. Sadovskaya, K.S. Antonova, A.L. Khoreva, P.A. Zharkov, A. Shcherbina,
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9401.

5. Healthy pediatric platelets are moderately hyporeactive in comparison with adults' platelets / E.A.
Ponomarenko, A.A. Ignatova, D.M. Polokhov, R.D. Khismatullina, D.S. Kurilo, A. Shcherbina, P.A.
Zharkov, A.A. Maschan, G.A. Novichkova, M.A. Panteleev // Platelets. — 2022. — Vol. 33 - No 5§ — P. 727-
734.

6. Platelet functional abnormalities and clinical presentation in pediatric patients with germline
RUNXI, ANKRD26, and ETV6 mutations / G.S. Ovsyannikova, D.V. Fedorova, I.P. Tesakov, A.A.
Martyanov, A.A. Ignatova, E.A. Ponomarenko, P.A. Zharkov, A.V. Pavlova, E.V. Raykina, M.A. Maschan,
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Cunucok cokpauteHuii

CRP — konnareH-nogo6HbI# nenTUa;

FSC — npsmoe cBeTopaccesiHue;

SSC — 6okoBoe cBeTOpaccesHHE;

AJ1® — aneHo3un audocdar;

A®L] — annodukoumaHuy;

Il1-s — A€TH B BO3pacTe oT | rosa o 5 nie;
ll6-10 — A€TH B Bo3pacTte oT 6 no 10 ner;

H11-18 — AeTH B Bo3pacte ot 11 no 18 ner;
JAI'T — nBoiiHas aHTHarperaHTHas Tepanus;
3] — 3n0poBbIC AETH;

WUTII — uMMyHHas TpOMOOLMTONEHUS;

OTII — oboraieHHas TpoMGOUMTAMK Ma3ma;
pa3baBn — pa3baBneHue;

OUTLL — dnyopecuedH U30TUOLIMAHAT;

OC+ — pocaTuanaceprH-NON0KHUTENbHBIE TPOMOOLUTSI;
O3 — puKospUTPHH;

YKB — upeckoxHOe KOpOHapHOE BMELIATENbLCTBO.



