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N PE3IOME

Beepenue. Anomanus Mes — XerrnmHa — pasHoBugHocTb MyTaumum B reHe MYHY, npu koTopoit HapyliaeTcs AMHAMMKA
LMTOCKENETA B MErakapuouutax. JuceyHKLms MErakapuouMToB BleYeT HapyLweHUe TPOMBOLMTONO33a, KOTOPOE NPOsB-
NAETCS MOKPOTPOMBOLMTONEHUEN, MHOMAA ACCOLUMPOBAHHOM C KPOBOTOUMBOCTHIO.

Llenb: nayuntb cTpykTypy 1 dbyHKUMIO TPOMBOLMUTOB Yy YneHOB ceMbM ¢ aHomanmeirn Mes — Xerrnumna.

Marepuansi u metoabl. ObcnenosaHb NPobaHA, ee CecTpa M X MATh, Y KOTOPbIX OBHAPYXEHA reTePO3UrOTHAS MY TALMS
R1933X 8 rene MYH9. ObcnenosaHue BKOYAN0 OBLWMIA AHANU3 KPOBK, MUKPOCKOMMIO NeprdepUIecKoin KPOBH, NPOTOY-
HYIO LIUTOMETPHIO TPOMBOLIMTOB, KUHETUKY KOHTPOKLMM CTYCTKOB KPOBM, CKAHMPYIOLLYIO M TPAHCMUCCUOHHYIO 3N1EKTPOH-
HYI0 MUKpOCKonuio TpombouuTos. KoHTponsHyto rpynny coctaemnu 10 350poBbIX AOHOPOB

Pesynbrarbi: [py OTCYTCTBMM reMOpPPArMYECKOrOo CMHAPOMA CTEMEHb KOHTPOKLUMM CryCTKOB KPOBM Obifid CHUXEHHOM
(y npobanaa 1 ee cectpbi) unu HopmansHoi (y matepw). Mpu NpoTouHOM LUTOMETPHM OBHAPYXMAM HOHOBYIO AKTUBALMIO
HECTUMYIMPOBAHHbBIX TPOMBOLIMTOB, YCTAHOBIEHHYIO MO CBEPXIKCNpeccun P-cenektuHa u aktueHoro uHterpmua allbB3.
Mocne cTumynsummn TpombrHoBbix peuentopos nentuaom TRAP-6 pons tpombouunTos, skcnpeccuposaswmnx P-cenektuH,
y npobaHAa 1 ee cecTpbl BbiNA CYLECTBEHHO HUXE, YEM Y 3[0POBbIX JOHOPOB, YTO YKA3bIBASIO HA YACTUUHYIO pedpakTep-
HOCTb TPOMBOUMTOB. DNEKTPOHHAS MUKPOCKOMMUS HECTUMYNIMPOBAHHBIX TPOMOOLMTOB, HAPSAY C MAKPOTPOMBOLMTO3OM,
BbISIBUIO MHOXECTBEHHbIE PUNOMNOAMU U BHAUYMTENBHOE PACLUMPEHNE OTKPHITON KAHAMBLEBOM CUCTEMbI, COAEPXKALLEN HUTE-
BMIHbIE U BE3UKYNSPHbIE BKIIIOYEHMS.

3aknioueHune. AHomanns Mes — XerrnmHa, obycnoenerHas reteposurotHoin mytauuen R1933X rena MYH9, conposo-
XAAETC TPOMOOUMTONEHUEN M KOYECTBEHHBIMMU CTPYKTYPHBIMU M PYHKLMOHAMbHBIMK AedekTamm Tpomboumutos. PoHosas
QKTMBALMS TPOMBOLMTOB NAPAAOKCASbHLIM OBPA30OM COYETAETCS C UX YACTUYHOM AUCPYHKLMEN, YTO HAPYLIAET YNNOTHEe-
HWe (peTpakuumio) reMOCTaTUYECKMX CryCTKOB, NPeapacnonaras 6osbHEIX K reMOPPArMyecKoMy AMaTesy.

Kntouesble cnosa: makporpombouptonetus, mytauumn resa MYHS, TpomboumutonaTtis, KOHTPAKLMS CryCTKOB KPOBY

KoH$nukT nHTepecos: asTops 305BMI0T 06 OTCYTCTBUM KOHGNMKTA MHTEPECOB.
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B ABSTRACT

Introduction: May — Hegglin anomaly is an autosomal dominant mutation in the MYH9 gene that disrupts the dynamics of
the cytoskeleton in megakaryocytes. Megakaryocyte dysfunction entails a violation of thrombocytopoiesis, which is mani-
fested by macrothrombocytopenia, sometimes associated with bleeding.

Aim: to study the structure and function of platelets in the family members with documented May — Hegglin anomaly.
Patients and methods. The proband, her sister and their mother who all had a heterozygous mutation R1933X in the MYH9
gene were examined. The examination included complete blood count, peripheral blood microscopy, platelet flow cytom-
etry, blood clot contraction kinetics, scanning and transmission electron microscopy of platelets. The control group included
10 healthy donors.

Results. In the proband and her sister the degree of contraction of blood clots was reduced. Unstimulated platelets displayed
overexpression of P-selectin and active allbB3 integrin. After TRAP-induced stimulation the proportion of platelets expressing
P-selectin in the patients was below normal, indicating partial platelet refractoriness. Electron microscopy of the unstimulated
platelets revealed macrothrombocytosis and multiple filopodia, as well as enlargement of the open canalicular system.
Conclusion. The May — Hegglin anomaly caused by a heterozygous mutation R1933X in the MYH? gene is accompanied
by thrombocytopenia associated with structural and functional platelet defects. Partial platelet refractoriness and contractile
dysfunction can impair the retraction of hemostatic clots, predisposing patients with MYH9-related disorders to bleeding.
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BBenenne

Bposxnennsle unu npuobpereHHble TPOMOOLUTONEHUN
XapaKTepU3yloTCs CTOMKUM yMeHbIIEHUEM KOJUYeCT-
Ba TPOMOOLMTOB B KPOBW, NPOSBJSIOIIMMCS TeMOppa-
MYECKMM CHH/POMOM, KOTOPBI BapbUpyeT MO KJIMHH-
4eCKUM MpPOSIBJIEHUSM M CTEleHU HUX BbIPa’KeHHOCTH.
Konuuecrsennble MsmeHeHMSI MOTYT COYETAThCSl € Kade-
cTBeHHBbIMU fepeKTaMu TPOMOOIUTOB, T.€e. TPOMOOIUTO-
narusmu. MHuorouucnenHble npuobpeTeHHbIE AHOMATUM
TPOMOOLIMTOB 00YCJIOBJIEHBI X TOTPEOIEHNEM, XPOHMYE-

CKOM aKTUBaMeH MM MHAYLHUPOBAHHOM ,HI/ICC];)yHKLIPIEI‘/)I,
HOBBIIIEHHBIM pa3pylieHUeM WJIM MOHUKEeHHOH MpOoyK-
nueit. K uncny nepsuunbix renernuecknx rpombonurorne-
HU U TPOMOOLMTONATHI, O4€Hb PA3HBIX [0 MEXAHM3MaM
PasBUTUS M KJIWHUYECKOMY (PEHOTHUILY, OTHOCSAT CHH-
npom Bepnapa — Cyusbe, ncesnobonesunr Bunnebpanna,
Tpombacrenuto [nanumana, Gosesun lepmanckoro —
[lynnaka, TPOMOOLMTONEHUIO C OTCYTCTBUEM JIyuYeBbIX
kocreii (thrombocytopenia-absent radius syndrome —
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TAR-cunapom), cMHAPOM CepbIX TPOMOOLUTOB, CUHPOM
Yepunaka — Xwuracu, cungpom Buckorra — Onppuua,
AepUUUT MIOTHBIX TpaHy. u apyrue [1].

Cpenu Bposk/IeHHBIX TPOMOOLIMTONEHUH U TPOMOOLUTO-
MaTUi BBIIEJSIIOT HACJIEACTBeHHbIe 3a00/eBaHMs, 00beau-
HeHHble Hanuuuem jedexra B rene M YHY, npucyrcreyio-
wem B xpomocome 22ql12-13 u kogupyrommem TsKeNLy 0 Leb
nembrmeunoro muoauna 1A [2]. Muosun IIA cunresupy-
eTCsl BO MHOTMX KJIETKAaX, HO B TPOMOOIMTaX OH SIBJISIETCS
OCHOBHOI 130(OpPMOIi 9TOr0 MOTOPHOrO OesKa, KOTOPBIi
B KOMILIEKCE C AKTHHOM I'€HEPUPYET MEXAaHUUYECKYO CUILY,
HEeOOXOMMYIO /ISl MEePeCTPOMKU LUTOCKEseTa MpPU Bbl-
HOJIHeHUU TpombouuTamu pasHoobpasHbix MyHKIUH, Ta-
KMX KaK arperanms, CeKpelus OMOJOrMYecKd aKTMBHBIX
BEILECTB, KOHTPAKLMs CIyCTKOB KpoBu u apyrue [3].
Myrauuu B rene M/ YHY B GonblumHCTBe CiIyuyaeB HacJe-
AYIOTCSI [0 &y TOCOMHO-AOMUHAHTHOMY THILY U BBI3BIBAIOT
rpynmy poacreenubix M YH9-accouunpoBanHbIx GoJresHet
[4], pacnpocTpaneHHOCTH KOTOPBIX B OOLIEH MOMyssAUN
cocrasissieT okos10 3 cayuaes Ha 1 000000 nacenenns [6-71].

Hedexrsr rena M YHY moryt ocraBaTbcs G6eCCHMIITOM-
HBIMM, HO HEPELKO NPOSABJISIOTCS F€MOPPATMIECKM CHUH-
APOMOM, MHOIJA B COYETAHUM C APYTUMU IATOJIOTHYE-
CKMMU NPOSIBJIEHUSAMH, TAKMMU Kak HeppUT, KaTapakra
u HelipoceHcopHast Tyroyxocts [2]. 'emopparmueckuit
CHUH/JPOM IPU 9TUX HACJEACTBEHHBIX AHOMAJMSAX OTCYT-
cTByeT uam BolpaskeH ciaabo. Ilarornomonuunsie nabo-
patopubie cumnrtombl MYH9-acconuuposanubix 6oses-
Heil: makpoTpombouuToneHus (yMeHbIIEHUE KOJUYECTBA
TPOMOOLIMTOB NPU OJHOBPEMEHHOM YBEJMYEHUU UX pas-
Mepa) B COYETAaHMM C TaK HasblBaeMbImu Tesabuamu [lese
(6a30dUABHBIMM IMTONIA3MATUYECKUMHU BKJIIOUEHUSI MU
B HeiiTpodunax, moHouutax u 203uHOPUIAX, KOTOPbIE
NpeACTaBISIOT COOON BeJKOBbIE arperaTsl My TUPOBAHHOM
Tsoxesoi nenu muosuna 11A) [8, 9].

B nannoit pabore wncciemoBaH ciydail reHeTHYECKH
NOATBEPXKACHHOU cemeliHoM myTauuu rena /M YHY9 B Bune
anomaauu Mes — XerriuHa ¢ onmuMcaHueM U aHAJU30M
KJIMHUYECKUX U J1abOpaTOPHBIX MPOSIBJIEHUI 3TOrO pef-
KOrO HACJEACTBEHHOIO IATOJOITMYEeCKOr0 COCTOSIHUSI.
B nureparype onucano menee 1000 ciyuaes anomanum
Mes — XerrimHa, 109TOMy BbISIBJIEHVE HOBBIX BAPUAHTOB
aTOro 3aboJIeBaHUs B COYETAHUU C MOAPOOHBIM KJIMHHUKO-
1abopaTopHbIM 00C/IeloBAHNEM OOJNBHBIX MPEeACTABISET
KaK Hay4YHBIN, TaK U NPaKTUYECKUU NHTEepecC.

Ilens HacTOALErO0 COOOLEHUSI — HBYUUTH CTPYKTYPY
U PyHKIHMIO TPOMOOLMTOB y YJIEHOB CEMBH C aHOMAJHUEH
Mes — Xerrnuna.

Marepuasbr 1 meTonst

borsnsie. Obcnenosanue, nposenennoe B susape 2021 r.,
BrJI04as10 GonbHyto M. (mpobana, 35 ner), ee cectpy A.
(38 ner) u ux mare M. (62 ropna).

Konrposnbuyro rpynny cocrasunu 10 spoposeix pono-
pos B Boapacre or 21 no 72 ner (cpepnuit Bospact 38 =

8 net). Tpoe ua Hux Gbliu BHIOPaHbI CiyyaliHBIM 0Opa-
30M [J1s1 IIPOBEAEHMSI CKaHUPYIOLEeH BJIEKTPOHHOM MU-
KPOCKONMM TPOMOOLUTOB. OJIEKTPOHOIPAMMBI  OJLHOTO
U3 HUX C XapakTepHoil mopdosorueit TpoMOOLUTOB ObLIM
HO/BEPrHYThI KOJMYecTBeHHON mopdomerpuu. Bee Bapo-
CJIble IOHOPBI M OOJIbHBIE TOANHCATN MHPOPMUPOBAHHOE
cornacue Ha yvactue B ucciepoBanuu. Vlccnenosanue
OTHYECKUM Kasanckoro

OJlO6p€HO KOMUTETOM

(ITpusomsxckoro) denepanbuoro ynusepcurera (mporo-
ko Ne 3 or 23.03.2017 r.).

Tonyuenue rposu u ee xomnonenmos. Benosnywo kposb
crabunusuposaau 3,8% unurpaTom HaTpus B COOTHO-
wenuun 9:1 no o6bemy. Boraryo Tpombounramu naasmy
(BTII) noaywanu uentpudyrupoBanuem IUTPATHOM
kposu nipu 200 g 10 munyt; 6ecTpombonuTHyO MIA3MY
HOJTy4YaJu MOCJENOBATENbHBIM ABYKPATHBIM HeHTpudy-
rupoBanuem BTII npu 1600 g B Teuenne 16 mun u npu
10000 g — 5 mun. [donoanurensHyno npoOy BeHO3HOIM
kposu crabunusuposanu K -O[TA (koneunas xonnenr-
paums 1,6 mr/mir) 1 MCNOJIB30BAY AJIS1 FEMATOJOTNIECKUX
aHAJIMB0B U FeHeTUYeCKUX ncciaenosanuii. Kposs nis uc-
cJIe/IoBaHU S UCTIOJb30BAJIM He No3aHee 4 4 nmocJie B3ATUS.

Murpockonus maszkos Kposu, 2eMAMOLOULECKILIL AHALUS
u nokasamenu 2emocmasa. llenvHyio nHecTabuamsuposaH-
HY0 KpPOBb M3 majbua cmemwuBanu ¢ 3%-HbIM pacTBO-
pom OATA B coornowenun 1:3, nocse yero nepenocuau
KAaIUII0 KPOBM Ha IPEAMETHOE CTEKJIO, AeJAId MAasoK,
BBICYIIMBAAM U (UKCHPOBAJU B METAHOJE B TeueHHe
10 mun. Masok nepudepuyeckoil KpoBH OKpalIMBaIu
no Pomanosckomy — l'mmse n ananusuposanu nog mwu-
kpockornom B 10 monax spenuss npu yseandenun x400.
I'emaronornueckunii ananus nNpoBOAMAM C MOMOILBIO aAB-
tomarndeckoro ananusaropa («Sysmex XN», Sysmex,
SAnonus). CocrosiHue remocrasa OLEHMBAJIM Ha KOAry-
aomerpe «ACL TOP 500» (Instrumentation Laboratory,
CIIIA).

Kunemura ronmpaxyuu czyemros rposu. Onpenenenue
KHWHETHUKM U CTENEHU KOHTPAKLUM CIyCTKOB KPOBH IIPO-
BOJIMJIU C UCMIOJIb30BaHUueM npubopa «Perucrparop tpom-
6opunamukn» (OO0 JemaKop», Poccus). Meron ocho-
BaH Ha ONTUYECKON PErMCTPaLMU Pa3Mepa CryCTKa KpOBU
B Ipouecce cxxarusi, kKak onucano panee [10, 11].

Ilpomounan mpomboyumos. Dyukuymo-
HasnbHoe cocrosinme tpombouutoB B BTII ounenmsanu

uunomenpis

METO/IOM TMPOTOYHOM LMUTOMETPUM [0 U MOCJE AKTUBA-
uuu nentugom (TRAP-6) mo skcnpeccun P-cenextmna
(cBaspiBanme antn-CD62p anturesn) m axkTuBHOrO MH-
trerpuna OIIbB3 (anturena PAC-1). TRAP-6 (xoneunas
konuenrtpauus 50 mxM) nobasnsanu k BTII u unky6upo-
BaJay B Te€YE€HHME 3 MUHYT NP KOMHATHOH TeMIlepaTrype.
[Tocne unkyb6anuu ¢ ¢ayopecreHTHO-MEYeHbIMU AHTH-
tenamu (10 My npu KomHaTHOR Temnepatype) TPOmMOO-
LUTHl AHAJIU3UPOBAJM C IMOMOLIBIO MPOTOYHOrO IUTO-
merpa «FacsCalibur», ocnamennoro nporpammoit «BD
CellQuest». ['eiiT TpomGonMTOB GBLT ONpEseseH Ha OCHOBE
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ux pasamepa (npsimoe cseropaccesuue, FSC) u rpanynsp-
nocru (bokosoe ceetopaccesnue, SSC); B kaxknom obpasie
nopcuutbiBaau 5000 rpombonurtos. s ananusa nanabix
ucnosb3oBasu nporpammuoe obecrnevenue «FlowJo Xo.

Cranupyrowas aneKmponnas MUKPOCKORUA MPoMBOLLULINOE.
[ns cxaHupymomeil 91eKTPOHHOH MHUKPOCKOIHMHN TPOM-
6ouuros BTII pasbasnsau B 10 pas 6ydepom Tupone
4 mM HEPES; 135 mM NaCl; 2,7 mM KCI; 2,4 mM
MgClQ; 3,3 mM NaH2PO4; 5,6 mM D-rimokoaa; 0,3 % 6bI-
4quii ceiBopoTouHbId ansbymun, pH 7,4), nocae yero ¢pux-
CHPOBAJIN IJLyTAPOBBIM AJIbAETMAOM B KOHEYHOM KOHLIEH-
tpauuu 2,5 % u ocaskaanu Ha nonuKapOoHaTHBINA (PUABTP
(pasmep nop 0,4 mxm) nenrpudyruposanuem npu 500 g,
5 mun. Ocasxxpaennbie TpombouuTsl npombiBaau docdar-
ueim 6ydepom (0,1 M NaH, PO, 0, M Na, HPO, pH
7,2), mocJie 4ero AeruapaTUpOBAIN PACTBOPAMM ITAHOJA
B BOCXOASILIMX KOHLEHTPALMUAX U UHKyOMPOBaJU B reK-
CaMeTMJIAMCHJIA3aHE C TOCAEAYIOUMM BBICY IIMBAHUEM.
HernnparuposanHble 00pasibl HANBLISJIN TOHKHUM CJIO-
em soJsota ¢ masuaguem Ha npubopax «Polaron e5100»
nin «Quorum QIl50T> u ncnonpsoBanu ans ckaHUpYIO-
el a7aeKTpoHHON MuKpockonuu (mukpockon «Merlin,
Carl Zeiss, epmanus).

Tpancemuccuonnas snexmponnas MUKpoCKonus mpomooyi-
moé. [lnsa TpaHCMMCCHMOHHONM BJEKTPOHHON MUKPOCKO-
nuu tpombouuros BTII pasbasaanu B 10 pas 6ydepom
Tupone, nocae vero duxcuposanu 2,5% riyrapoBsim
anpaerunom, npomeiaau ¢ocdarusim oydepom (0,1 M
NaH2PO4, 01 M NaQHPO4, pH 7,2) u sropuuno dbuxcu-
posaau 1% OsO, B npucyrcreum caxaposst (26 mr/mi).
Ob6pasipl geruapaTupoBaiyu pacTBOPamMHU dTaAHOJA B BOC-
XOASAIMX KOHIEHTPAILUX, MocJje yero obpasiisl obpaba-
THIBAJIU alleTOHOM U OKHUChio nponuseHa. OGesBoskeHHble
00pasaibl MOC/IeA0BATENBHO, C TpoMexxyTkom 12—-24 yaca
npu 4 °C nponurhiBaiuM B CMeCH SIOKCHUIHON CMO-
abl (Onon-812) u oxkucnm mponuieHa B COOTHOLIEHHU-
ax 1:2, 1:1 u 2:1. Tlocsne aroro obpasusl sakawvanu
B YHCTYI0 SMOKCHUAHYIO CMOJY W OCTABJSJIM IOJMME-
pusoBarbcsi B tepmocrare npu 37 °C. Uepes kakmble
12-24 4 noguumanu remneparypy ¢ 37 po 45 °C, sarem
no 60 °C. Cpessl noyuanu Ha yasrpamukporome «Leica
UC?7» (I'epmanus); KOHTpacTMpPOBAJIM HACBILEHHBIM BOJ-
HBIM pacTBOpoMm ypaHui-auerara, a 3arem 0,4 % BoaHbim
pactBopom umrpara csuHua. [lpenaparer ucciaeposann
Ha ssnekTponHom mukpockone «Hitachi HT7700 Exalens»
(Slnonus).

Morexyrapno-eenemuueckoe — uccaedosanue. Bruinenenue
JAHK nnsa seisiBnenuss myrauuit B rene J/YH9 nposonu-
AU U3 OYKKAaJbHOrO BMUTENHs] C HMCIOJb30BAHMEM Ha-

(HI1D

POCCI/IH) COorjiaCHO MHCTPYKI N (i)I/IprI-HpOI/ISBOHI/ITeJIH.

6opa peaxtusoB «/IHK-Oxcnpecc» «JIurex»,

Hanuyue wnm orcyrcrBue NOTEHLMANIBHBIX MyTAaLUI
B oksoHax 26 (T11651) u 27 (R1165C) nccnenyemoro rena
OInpeje/isiii MeTOAOM IOJMMEpPa3HOW LeNHOU peaxuuu
B peajbHOM BpemeHH Ha ocHOBe laqMan-rexHosoruu
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C HCIOJIb30BaHUMEM KOMMepYeCKUX HabopoB peakTu-
BoB ¢upmbr «ThermoFisher Scientific» (CIIIA) (xar.
Ne C_27860266_10 u C_27860265_10 coorsercTBeHHO).
Berasienne myrauuii B Apyrux sK30HaX MPOBOAUIM Me-
TOJOM CEKBEHMPOBAHHUS C HCIOJb30BAHUEM NPANiMEpPOB,
nopobpannbix ¢ nomousto nporpammsl «CloneManager».
Peakuuio cekBeHnpoOBaHMS OCYLIECTBIISAIN C UCTIOTb30BA~
nuem Habopa «BigDye Terminator v3.1 Cycle Sequencing
Kit» (Applied BioSystems, CIIIA) ¢ nocreaytomum pas-
[leJIeHUEM POy KTOB CEKBEHMPOBAHMS Ha KAUJ/ISPHOM
ananusarope «ABI PRISM 3730» (Applied BioSystems,
CIIA). Ananus pesyabTaToB CEeKBEHUPOBAHHS IIPOBO-
aunan ¢ ucnosnbsoBanuem nporpammsl «FinchTV» ¢ no-
CJIEAY IOLIUM [OCJIEI0BATETBHOCTEN
ok3oHoB reHa MYHY ¢ nomowsio nporpamm «BLAST»
(https:/blast.ncbi.nlm.nih.gov) u Mafft (https:/mafft.

cbre.jp/alignment/server/).

BbIpaBHUBAHMEM

Cmamucmuueckud anarus. JIns craructuyeckoro ana-
nusa ucnosnbsosanu naker nporpamm «GraphPad Prism
8». [lapHble cpaBHEHMSs OCYLIECTBIISIIN C IOMOLIBIO [~TE€CT
Crelogenra ais napameTpuuecKkux AaHHbIX. Pegynbrarst
npejcTaB/eHbl KaK CpefiHee + CTaHAAPTHAas OolIUOKa cpesi-
nero. /lna muorodakrTopHOoro aHanusa NPUMEHSIJIA TECT
Kpackena — Yomnuca ¢ nmocnenyromum recrom [lanna
JUIsl HENapaMeTPUYECKUX I[apaMeTPOB M TECT One-way
ANOVA ¢ nocaenyromum recrom [lploku s nmapame-
TPUYECKUX AAHHBIX. KoppeasumoHHBIA aHaaM3 MpPoOBO-
nunn meropom Cnupmena. ns ananmusa xauecTBeHHBIX
NPU3HAKOB UCMOJIbL30BAIU Kputepuii X’. YpoBenb craTu-
cTryeckoit sHauumoctu 6b11 pasen 95% (p < 0,05).

Peaysprars:

PEBlebﬂlllﬂlbl KJLUHUYEeCK020 056‘.]16&06(1/—[[1}1

boavnan M. (npobann), 1986  ropa

Menapxe — B 14 net, mencrpyauumn — obusbHble, Goutes-

pPOXXaeHusI.

HeHHble. B nogpocTtkoBom BospacTe Habi0AAINCH TEPUO-
[IMYeCKMe CHOHTAaHHbIE HOCOBble KPOBOTEUEHU S, KOTOPbIe
KyIHPOBAJNCh CaMOCTOSTENBHO, M OKXMMO3bl HA TeJe
M KOHEYHOCTSIX, KOTOPbIE BO3HUKAJM MPU HEZHAUUTEJb-
HOU TpaBmarusauuu. B Bospacre 29 ner Gbina Briepsble

50x10%/x,

Ha6mo/:ganac1, y remaroJiora 1mnmo MecCTy KHUTeJbCTBa C Au-

ciaydailHo obOHapy>keHa TpombouuToneHus

arHo3oM  «MAMONATUYECKas  TPOMOOLMTONEHUYeCKast
nypnypa» (MTII). Beposithoit npuunnoii ommbounoro
AuarHosa ObLIO OTCYTCTBHME WJIM HEJOOLEHKa IoKasa-
Teseil TeMOorpamMmbl — CpeHero obbema TPOMOOLUTOB
(mean platelet volume — MPV), ¢pakumn xpynubix
tpombouuros (platelet large cell ratio — P-LCR), nunpex-
ca pacnpenenenust tpombouuros (platelet distribution
width — PDW). [lepsas 6epemennocts B Bospacre 34 net
npoTtekasa 6e3 remopparudeckoro cunapoma. [lnanosoe
poaopaspelleHre MPOU3BEAEHO Ha Cpoke 38 Heaenb ILy-
TEM KeCcapeBa CEYEHUs! 10 AKYIIEPCKUM IOKA3aHMSIM.

BO Bpems ornepanmnm 6I)IJ'II/I nepeanThbl 5 AO3bl KOHIIEHTPATa
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TPOMOOLIMTOB B CBSA3U C FeMOPParu4ecKUm CHHIPOMOM
(neTexuasibHble BbICHINIAHUS HA BUCLEPAJbHON OpromnHe
MaTKM U ILy3bIPHO-MATOYHOW CKJAAKe B OpIOIIHON mo-
aoctn). Popmnace nesouka, macca Tesa KoTopoil Oblia
2200 r. B nocneonepannoHHom mnepuoge KpOBOTEUEHMUSI
He 6bu10. OnepanuonHas paHa 3a’>kuja NEPBUYHBIM HATSI-
»keHuem. B cBA3M ¢ nogospeHmem Ha TPOMOOLMTONATHIO
y npobanna M. uccienoBaH MasoK KpPOBH M IPOBENEHO
reHOTHUIIMPOBAHUE, KOTOPbIE ITOATBEPAMIN MYTALNIO T€HA
MYHYI. Ha moment obcnenoanus (susaps 2021 r.) nposis-
JIEHN FreMOPParn4ecKoro CUHAPOMa, NPU3HAKOB [Opake-
HUS CJLyXa, 3PEHUs] U MoYeK He Obl1o. Y HOBOPOYKAEHHOM
neBouku (oxtsa6ps 2021 r.) Gbuia BbIABIEHA KOMOMHALMS
tpombonmronennn (10x10°/n1) u maxporpombonuTosa,
a Taxoke Tenbua [lesne B neifixonurax, npu 3ToM He OBLIO
remopparuyeckoro cunapoma. B urwomne 2022 r. 6bu10 npo-
BE/ICHO I'eHETUYECKOE TECTUPOBAHME, IIPU KOTOPOM MOA-
TBepkaeHa myTauus B rene MY HY.

Podnasn cecmpa npobanda, A., 1983 ropna posxpenus.
Menapxe — B 14 net, meHcTpyauun — ymepeHHble, Oes-
6onesnennbie. B 24 ropa nposiBusics remopparuyeckuit
CUHAPOM B BHUJAE METEXWH HA HUKHUX KOHEYHOCTIX
u Tpombonutonenus no 28x10°/n1. Temarosorom mo mecry
>kutenbcTBa Ob1 ycranosnen auarnos «UTID». Tlocre
ABYX KYPCOB JIEYEHU I IPEJHU30JOHOM IIEPOPAJIBHO B CBsI-
31 C OTCYTCTBMEM HOPMAJU3ALMU KOJIMYECTBA TPOMOO-
LIUTOB KPOBU Oblja MPOBeJeHa MJaHOBasi CIJIEHIKTOMUS,
rmocjae KOTOPOH He ObLI JAOCTUTHYT HU KJIUHUYECKUH,
Hu Jsaboparopubiit addexror. [lepsas Gepemennoctsb
B 2019 r. 3akoHUMIACH BKCTPEHHBIM KECAPEBBIM CEYEHUEM
Ha cpoke 28 Hepesb B CBSI3U C IPEXKAEBPEMEHHON OTCIIOM-
KOI HOPMAaJIbHO PacCoJioKeHHOH miaueHTsol. Onepanms
COINpPOBO’KAaJach KPOBOTEUEHUEM, U3-3a Yero norpebosa-
JIOCH IepeMBaHME KOMIIOHEHTOB kposu. Macca rena Ho-
BoposxaerHoi aesouku cocrasuia 1900 r. Viccnenosanue
MasKa KpOBU Yy cecTpbl mpobanga A. M reHOTUIMPOBa-
HU€ MOATBEPAUJIMN Hanu4ue y Hee myrtauuu rena M YHY.
Ha moment obcnenosanus (ausapb 2021 r.) knuauueckux
MPOSIBJIEHUH FeMOPPArnYecKOro CHUHAPOMA, MPHU3HAKOB
HOpaskeHusl CJlyXa, 3peHHsl U rnodek He Obuto. Passurme
pebenka coorsercTBoBaJso Bospacty. OTkaoHeHMH B re-
morpamme B mae 2021 r. y peGenka He BbIsIBJIEHO.

Mame npobanda, @., 1959 rona posxpenus. Menapxe —
B 14 ner, mencrpyauuym — obOuIIBHBIE, TTPOAOJIYKUTEb-
HOoCTh — 0—7 nueit. [lpyrue nposiBaenust remopparu-
4ECKOT0 CHHAPOMA, B TOM YHCJE TOCJE ONePaTUBHBIX
BMeIIATeAbCTB (aNMEeHIKTOMUS, y/aJleHUe KUCTBl BEPX-
HEYEJIOCTHON Mas3yXH, MHUOMOKTOMMSI M OKCTHpPHALUS
3y6oB), orpunaer. [lpe GepeMeHHOCTH 3aKOHYMIIUCH PO-
namu 6e3 remopparuveckux ocjoskHenuit. Macca noue-
peit npu poxxgennn — 2900 u 2800 r. B Bospacre 57 ner
npu 0bciielOBAHUY B CBSI3U C OOJISIMU B )KUBOTE BbIsIBJIEHA
TpomMbonuTONEeH U 86x10%/i1; remarosorom mo MeCTy >KH-
tenbcrBa Obl ycranossen auarnos «MTIl». Ha moment
obcaenoBanus (ausapp 2021 r.) remopparuveckoro cuH-

ApoMa, NPU3HAKOB IIOpaeHusl CJayXa, 3peHUs] U IOYeK
ne BoisiieHo. Co csioB npobanpa u JKUBYIIUX POACTBEH-
HUKOB, B CEMEHMHOM aHaMHe3e BUIUMBIX NPOSIBJEHUN Te-
MOpparuyeckoro cuapoma He 6su10 (puc. 1).

Monexynapro-zenemuueckuit anaius

B o6pasuax JIHK Bcex Tpex obciienoBannbix 60bHBIX
BeisiBsieHa rerteposurotHas myrtauuss C5797T (R1933X)
B 41-m sksone rena MYHY, koropas npusonut k obpa-
30BaHMIO mpexaeBpemeHHoro cron-kogona B mPHK
U, KaK CJIe[CTBUE, K ADOPTUBHOMY CUHTE3Y TSI>KeJIOH Lenu
muosuna 11 [12]. B ocranpubix nccienoBaHHBIX 9K30HAX
rena MYHY9 myrauuii ne obuapyxeno. Ha pucynke 1
npencrasieHa uH@OPMAIUsS O POAOCIOBHOM 0bOCHer0-
BaHHBIX OOJBHBIX M yKa3aHO KOJMYECTBO TPOMOOIMTOB
B KPOBM POJCTBEHHUKOB HA MOMEHT 00CJ/IeJOBAHMUSL.

Lemamonozuueckue noxazamenu

IIpu naboparopHom 06C/IE0BAHNY BBISIBUIN yMEHbBILIE-
HUEe KOJUYeCcTBa TPOMOOIUTOB M yBenudenue dpaxiuu
He3pesbIX TPOMOOUMTOB y Bcex OOC/IE€QOBAHHBIX 0OJIb-
ueix (rabs. 1). Kpome Toro, y npobanga M. 6611 yBenu-
4YeH WHJEKC paclpeje/eHUs] S9PUTPOLUTOB B COYETAHUM
¢ numdonenueir u HeiiTpodUIE30M MO CPABHEHUIO C pe-
dbepencubimu 3HaveHusamMu. Y cectpsl npobanaa A. u ma-
Tepu npobanna . BLISABIEHO NMOBBILIEHHOE COJEpP>KaAHUE
MOHOLUTOB B KpoBU. Takum obpasom, y o0Ociie0BaHHBIX
4JIEHOB ceMbU OOHapyskeHa Tpombouurtonenus. [lomumo
npobaHAa, ee CeCTPhbl U UX MATepU BbIpajkKEeHHAask TPOMOO-
nuronenust (10x10%/1) Goi1a obHapyskeHA y HOBOPOsK/1€H-
HOH flouepy NMpobaH/a U TEHEHIMSI K TPOMOOIUTONEeHU N
(178x10°/n) — y 6abymku npobanna, y obeux — Ges re-

mopparudeckux nposisiaenuii (puc. 1).

/th/?()CK()IllUlé‘CK()E llCCJlE&()ﬁ[l/—lllE MA3K06 KPo6lL

B maskax nepudepuueckoil kposu npobanpa, ee ce-
CTPbI U MaTepyu NPUCYTCTBOBAJIU TPOMOOIUTBI GOJBIIOrO
Y rura"HTckoro pasmepos, ot 2 no 20 B kaxkgom uz 10 uc-
CJIeOBAHHBIX TOJEH 3peHMs] Ha OOJIBLIOM yBETMYEeHUU
nasa kasknoro maska (puc. 2A). Knerku nefikonurapuoro
psina 6bLIM npeacTaBieHbl HeliTpoduaamu u aumdonuTa-
MU, a TaK’Ke eIMHUYHBIMU MOHOIIUTAMHU; KOJIUYECTBO JIeli-
KOLIUTOB — B Ipejiejax HOpMbl. B eqnHu4HbBIX cermeHTO-
SEPHBIX KJIeTKAaX BCTPEYaJUCh NEHUCTOCTh U 6azodunus
LMTOMJIA3MBI, & TaK)Xe CBETJIO-TOJyOble LIUTOIIA3MATH-
JecKHre BKJIIOYEHUsI BEPEeTeHOBUAHOW WUJIM HelpaBUJIbHOU
¢dbopmbl, yacTo npuieramoue kK membpane kiaeTku (Tespua
Hene) (puc. 2 B). Onucannsie mopdosnoruueckue usmene-
HUS B couyeTaHuu ¢ Tpombounuronenueit (rabsa. 1) u dax-
TOM POJCTBEHHOM biM30CTH Tpex 0bcenyeMbIX GOTBHBIX
coorBeTcTBoBaau anomanuu Mea — Xerrnuna, accouuu-
poBanHoii ¢ myrauueit rena M YHY. Cpenu spurpornuros
npeobsiajasy KJIETKM HOPMAaJIbHOIO pasmepa [ BOSKO-
BOrHYTOH (DOPMBI C HE3HAYMTEJNbHBIM MOHKMUJIOLUTOZ0M
B BUJI€ €AMHUYHBIX 9XUHOLMTOB 1 0BasouuTos (puc. 2).

414 | TEMATONOTAS W TPAHC®OY3MONOTAA | RUSSIAN JOURNAL OF HEMATOLOGY AND TRANSFUSIOLOGY (GEMATOLOGIYA | TRANSFUSIOLOGIYA| | 2023; 68(3): 410-423 |



N

Marte npo6anaa ®.
Mother ofproband F.

Tpom6ouuTer: 178%10°/n
Platelets: 178x10°/L

| KMMHUYECKME HABMIOOEHNS | CASE REPORTS |

O

Tpom6ouutsi: 83x10°/n
Platelets: 83x10°/1L

Mpo6anp M.
Proband M.

Tpom6ouutei: 36x10°/n
Platelets: 36x10°/1

Tpom6ouutbi: 10x10°/n
Platelets: 10x10°/1L

Cectpa npobanpa A.
Sister of proband A.

TpomBouutsi: 55%x10°/n
Platelets: 55%10°/1

Tpom6ouutsi: 280%10°/n
Platelets: 280x10°/1

PucyHok 1. Pogocnosras obcnenosantbix 6ombHbix ¢ mytaumeit reHa MYHS 1 konmuectso Tpomb6oLMTOB B KPOBM YNEHOB Cembit HA MOMEHT obcneposarms. Cepuim LBETOM Bhide-

NEHBI HYIEHbl CEMBI C JOKA3aHHOM MyTaumert rena MYHS 1 makpotpoboumTonetiert

Figure 1. Pedigree of the patients examined with a mutation in the MYH® gene and their platelet counts at the time of examination. Highlighted in grey are the family members with a

documented MYH®9 gene mutation and macrothrombocytopenia

KOHI?Z/?(ZKL;H}Z CCYCNIKO6 KPOosUL L NOKa3amesltl
2emMocina3da

Crenenb KOHTpaKL MU CryCTKOB KpoBu y npobanga M.
u cecTpbl npobanaa A. Gblla CHUYKEHA, TOT/la KaK y mare-
pu npobanna M. crenens kKoHTpakuMKM OblIA HOPMAJIBHOM
(tabu1. 2), 4TO yKa3BIBAJIO HA KOHTPAKTUIIBHYIO AUCPYHK-
uuio rpombonuTos y npobanaa M. u cectpel npobanaa A.
PyTunnbie napamerpsl remocTtasa y Bcex 00csIel0BAaHHBIX
GOJIbHBIX Ha MOMEHT 00C/IeI0BaHUS HAXOAMIINCD B TIPefie-
nax pedepeHcHbix 3HauyeHuit (tabu. 2).

@yHKL;LLOHCZJle()E COCMOARUE L PEAKNUUEHOCITE
mpwnﬁoqumoa

[To naHHBIM NpPOTOYHON LUTOMETPUHU y Beex obcueno-
BaHHBIX OOJBHBIX ObOHapyskeHa (OHOBasi CHOHTAHHAas
aKTMBaLMs TPOMOOLMTOB, BBISIBJEHHAs IO TMIIEPIKC-
npeccun P-cenextuna u axtusnoro unterpuna allbp3
(raba. 3). Ilocne mukybGaumm ¢ axtusatropom (menTup
TRAP-6), nanpoTus, f1os1s1 TPOMOOLMTOB, KCIPECCHPO-
BaBwux P-cenexrtun, y npobanna M. u cectpsl npobanna
A. Obli1a CHMYKEHA 110 CPaBHEHUIO C HOPMAaJIbHBIMU 3Have-
HUSIMU /U1 TPOMOOLIUTOB 310pPOBBIX AOHOPOB (rabu. 3).
Oxcnpeccus aktusHoro unterpuna 011bB3 B orser Ha cTu-
MyJISIMIO TAKIKE ObLIa CHUYKEHA y CeCTphbl mpobanaa. OTH
Pe3y/IbTaThl yKas3blBAIOT HA XPOHUYECKYI0 (POHOBYIO axK-
THUBALMIO LUPKYJIUPYIOIHUX TPOMOOLUTOB B COYETAHUM
¢ ux pe)paKTEepPHOCTBHIO, T.€. TOHUIKEHHON CIOCOOHOCTDHIO
oTBeyaTh Ha (PUBUONIOrMYECKUIT CTUMYJI.

Mopgponozus mpomboyumos

MeTtonom CKaHUPYIIOUEeH BJJIeKTPOHHONH MUKPOCKO-
UM ObLIN U3y YeHBbI TpOM6OLII/ITbI np06aHna M., cecrpnr
npo6aH,ua A. 1 marepu npoGaH/:La ®. Bo Bcex uccieny-
eMBbIX 00pasuax BCTPevaanch TPOMOOLUTHI C TeTEpOreH-
HOM Mopcl)onornef/’l, KOTOPYI MOX>XHO pasAejuTh Ha OBa

PucyHok 2. XapaktepHsle MrkpodoTorpadui maska Kposu GOMbHOM C MyTaLME
reda MYH9: A — gea rurantckmx TpomGounTta (T) Ha doHe 3puUTpOLMTOB C Nerkum
OHU3OUMTO30M U MOMKUNOLUMTO30M; B — CermeHTofmepHbIM rpaHYNoumMT Co CBETNO-
rony6biM BEPETEHOBHAHbBIM LMTONAO3MATUYECKMM BKIOYeHMENM, Tenom [ene (nokasaHo
crpenkoit). Okpacka no Pomarosckomy — Mimse. Snnerikn = & mkm

Figure 2. Characteristic micrographs of a blood smear from a patient with a MYH® gene
mutation examined here: A — two giant platelets (T) against the background of erythro-
cytes with slight anisocytosis and poikilocytosis; B — a segmented nuclear granulocyte
with a light blue fusiform cytoplasmic inclusion named a Déhle-like body (shown by the
arrow). Romanowsky-Giemsa staining. Magnifcation bars = 6 pum
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Tabnuua 1. femorpamma y obcnenoeantbix 6obHbIx ¢ MyTaunei reHa MYHQ

Table 1. Hemogram in the examined patients with a MYH9 gene mutation

MapameTpsi (pedepercHbie 3Ha4YeHHs)

Mpo6ava M | Cectpa npobaHpa A.| Martb npobanpa P.

Parameters (reference values) Proband M. | Sister of proband A. | Mother of proband F.
Tpom6ouutsl (150-450)x10°/n/Platelet count (150-450)x10°/1 36 55 83
Dpakuus Hespensix TpomboLMTOB
Immature platelet fraction (1,1-6,1), % 68,9 792 40,6
Dpakuus Hespenbix Tpombouutos (2,5-17,8)x10°/n
Immature platelet fraction (2.5-17.8)x10°/I 24,8 43,6 337
CpepHuin o6bem pomboumutos (MPV)* (7,4-10,4), ¢n
Mean platelet volume * (74-10.4), f] 19,2 28,0 15,6
Tpom6okpurt (PCT)* (0,1-0,4), % / Plateletcrit™* (0.1-0.4), % 0,07 0,15 0,13
Fematokput / Hematocrit (35-45), % 35 37 39
Spurtpouutsi (3,7-4,7)%10'2/n / Red blood cell count (3.7-4.7)x102/I 4,19 4,21 4,4
CpepHuit 06bem sputpoumutos (80-100), ¢n
Mean corpuscular volume (80-100), f] 823 88,1 891
CpepHee copepxaHue remornobuna (27-32), nr
Mean corpuscular hemoglobin (27-32), pg 2879 290 309
CpepHsis koHueHTpaums remornobuna (32-37), r/an
Mean corpuscular hemoglobin content (32-37), g/dL 351 329 34,7
UHpekc pacnpepenenus aputpoumtos (11,5-14,0), én
RBC distribution width (11.5-14.0), f] 15,3 13,2 127
CO3 (2-30), mm/u / Erythrocyte sedimentation rate (2-30), mm,/h 6 9 21
Jlenkouutel (4-9)x10°/n / White blood cell (4-9)x10°/1 6,34 5,48 715
Mowouutsl, (2-9), % / Monocytes ,(2-9), % 8 11 10
MownouuTei (0,08-0,81)%x10°/n / Monocytes (0.08-0.81)x10°/I 0,5 0,61 0,7
Numountsl, (19-37), % / Lymphocytes, (19-37), % 14 34 32
Numdountst (0,8—3,3)x10%/n / Lymphocytes (0.8-3.3)x 10°/I 091 1,88 2,31
Heitrpodunsi, (47-72), % / Neutrophils, (47-72), % 77 49 52
Heuntpodunei (1,9-6,5)%x10°/n / Neutrophils (1.9-6.5)x10°/I 4,89 2.8 3,88
osunodunsl, (0-5), % / Eosinophils, (0-5), % 0 2 3
Sosunodunsl (0,02-0,45)x10°/n / Eosinophils (0.02-0.45)x10°/1 0,02 0,11 0,18
Basodwunsl, (0-2), % / Basophils, (0-2), % 0 2 1
Basogunel (0,00-0,12)x10°/n / Basophils (0.00-0.12)x10°/I 0,02 0,08 0,08

Mpumeuanme: XXupHbiM WpungToM BbiAENEHBI 3HAYEHUS, BBIXOASLLME 30 NPEAENbl HOPMbI; * PACCHUTAHO BPYUHYIO NO pasmepam TpoMboumnTos, onpeaeneH-

HbIM C MOMOLLbIO CKOHMPYIOLLEN 3NEKTPOHHON MuKpockonuwm (puc. 3 B).

Note: the bold highlighted values are outside the normal range; * calculated manually based on the platelet sizes measured with scanning electron microscopy (Figure 3 b).

tuna: 1) TpomMOOLUTEl AMCKOBUAHON POPMBI NpU OTCYT-
CTBUU WJIM HAJHMYMU OJHOM-IBYX KOPOTKUX (pusonogunit
(nokosiiuecst Tpombouuter) (puc. 3 A); 2) Tpombonu-
Thl, yTPATUBILINE AUCKOBUAHYIO (HOPMY, C MHOKECTBEH-
Hpimu dusononusMu (AKTUBUPOBAHHBIE TPOMOOIUTEI)
(puc. 3 B). OcHoBbiBasich Ha 9TMX MOP(OJIOrUIECKUX
KPUTEPHSX, MOXXHO OTMETHTb, YTO MOJSI MOKOSIIUXCS
Y aKTUBUPOBAHHBIX TPOMOOLUTOB B 0Opasuax Cylecrt-
BeHHO oTnMyasnack. Haumenbmas ¢paxuus akrusupo-
BAHHBIX TPOMOOLMTOB cpeayn 06CJeI0BAHHBIX BGOTBHBIX
6bina y marepu npobanna @. (23%, n = 8), B To Bpems
kak y npobanga M. u cectpsl npobanga A. gons aktu-
BUPOBAHHBIX TPOMOOLMTOB ObliIa BHICOKOM M COCTABIISLIA
74% (n =86) u78% (n = 62) coorsercrrenno (p < 0,0001,
kputepuii X?). donu akTuBMpOBaHHBIX TPOMGOIUTOB,
orpesiesieHHble HA OCHOBAHUU MOP(dOIOruIeCKUX KPUTe-
pHEB, COOTBETCTBOBAJIM JaHHBIM, ITOJLyYEHHBIM METOAOM
NpOTOYHON nuTomeTpuu (Tabu. 3), U NOATBEPIK AATN 11O~

416

BBILIEHHY0 (POHOBYIO aKTHUBALUIO TPOMOOLMTOB y MpO-
6anna M. u cectpel npobanna A.

[Tockonbky Hapsay ¢ TpoMbOLUTONEHMEH OAHUM U3 Xa-
pakTepHbIX mnposiBiaeHuit anomaauu Mes — Xerrimna
ABJISIETCS MAKPOTPOMOOIUTO3, OBIIIO MPOBEAEHO CpaBHe-
HUE CPE/IHETO MaMeTpa TPOMOOIMTOB foHOpa (CiLydaiiHO
BbIOpanHoro us 10 310pOBBIX OHOPOB, UCHOIB30OBAHHBIX
AJISl KOHTPOJIsI) U 00CJ/IelOBAHHBIX OOJBHBIX MO JAHHBIM
CKaHUPYIOIIEH 2JeKTPOHHONU mukpockonuu (puc. 3 bB).
Bce 06cnenosannble uMenn MHAUMBUAYATbHBIE TPOMOOLIM-
ToI (1), CpeAHUE pasmep KOTOPBIX ObLI JOCTOBEPHO GOJIb-
we (p < 0,0001), uem y spoposoro nonopa (2,4 = 0,3 mxm,
n = 109). Camble kpynHble TpombGoLUTHl ObLIM B 0bpasLe
cectpsl npobanja A.: UX cpeaHUit AuamMeTp coctasas 3,7
+ 0,6 mxm (12 = 70), B TO Bpems kak y npobaH/a OH COCTaB-
asn 3,2 = 0,5 mxm (2 = 58), a y marepu npobanma dD. —
2,9 = 0,6 mxm (2 = 33). Takum obpasom, pe3ysbTaThl MO~
TBEPANJIM JaHHBIE CBETOBOM MUKPOCKONUM KJIETOK KPOBU
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Tabnuua 2. CreneHb KOHTPAKLMM CTYCTKOB KPOBM, NAPAMETPbI TEMOCTA3A U TPOMOOANHAMUKN Y GOMbHLIX ¢ aHomanuet Mest — Xerrauna
Table 2. Degree of contraction of blood clots, parameters of hemostasis and thrombodynamics in patients with May — Hegglin anomaly

MapameTpel (pedepeHcHbie 3HAYEHMS) Mpo6ana M. Cectpa npobanpa A. Mats npo6anaa @.
Parameters (reference values) Proband M. Sister of proband A. Proband’s Mother F.

CreneHb KOHTPAKLUU
The final extent of blood clot contraction (42-49), % 33 39 42
Jlar nepuop konTpakuum (75-255), cek
Lag period of clot contraction (75-255), sec 360 405 225
Mnowaab nop kpueon koutpakumum (256-393), otH. eq.
Area under the kinetic curve of clot contraction (256-393), a. u. 194 206 310
CpegnHss ckopoctb koHTpakuum (0,034-0,041), %/cek
Average velocity of clot contraction (0.034-0.041), %/ sec 0,027 0,032 0,034
AYTB (25-36), cex / APTT (25-306), sec 270 28,5 291
MpoTtpombuHoeoe Bpems (9,4-12,5), cek i 19 102
Prothrombin time (9.4-12.5), sec ' '
MHO/INR (0,9-1,5) 095 096 0,88
®dubpuHoren (2-5), r/n / Fibrinogen (1.8-3.5), g/I 3,2 3,6 20
CraumoHapHas ckopocTb pocta cryctka (20-29), mkm/mMun
Stationary clot growth rate (20-29), uM/min 32,3 34,8 294
HauansHas ckopocts pocta cryctka (38-56), mkm/mun
Initial clot growth rate (38-56), uM,/min 49.2 54,8 93,5
OnTtuueckas nnotHocTb cryctka (15000-32000), ycn. ea.
Maximum density of the clot (15 000-32 000), a. u. 20788 22874 27436

I'Ipvme-quMe: XXUPHbIM LLIPVId)TOM BblA€J1eHbl 3HA4YeHUs, BbiXoAasaline 3a npepesibl HOpMbl.

Note: the bold highlighted values are outside the normal range.

Tabnuua 3. Dorosas v MHAYUMPOBAHHAs SKcnpeccus P-cenekTuHa v akTreHoro nhterputa allbB3 y xerHwmnH ¢ aromanmeir Mes — Xerrauna

NO ACGHHEIM NPOTOYHOM LUTOMETPUM

Table 3. Background and induced expression of P-selectin and active allbB3 integrin in women with May-Hegglin anomaly determined with flow

cytometry

Skcnpeccus akTMeHoro MHTerpuua ollbB3
Expression of active integrin allbB3

Mokoswwecs TpoMbouuTh
(HopMma < 2 %)
Resting platelets
(reference values <2 %)

YneHbl ceMbM

TpombouuTh,
akTuBMpoBaHHble TRAP
(Hopma > 70 %)
TRAP-stimulated platelets

dkcnpeccus P-cenektnHa
Expression of P-selectin
TpomboumuTsl,
akTueupoeaHHbie TRAP
(Hopma > 70 %)
TRAP-stimulated platelets

Mokoswmecs TpoMboumnTsl
(Hopma < 2 %)
Resting platelets
(reference values <2 %)

(reference values > 70 %)

(reference values > 70 %)

MNpo6anp M. o . . ]
Proband M. 24% 49% 26% 71%
Cectpa npo6anaa A. o ° 9 9
Sister of proband A. 14% 62% 36% 64%
Martb npobanpa . o 9 ° 9
Mother of proband F. 15% 82% 1% 78%

Mpumeuanme: Pesynbratel npeacraBneHsl Kak ¢pakumnm Tpom6oLnToB, 3KCApeccUpyoWwmMx akTmeHbiin uuterput allbPB3 nnmn P-cenektun; xupHeim wpngprom

Bblf€J1I€Hbl 3HAYEHUS, BbIXoaaLlune 3a npepenbl pe¢epechblx 3HAYEeHUM.

Note: results are presented as fractions of platelets expressing active integrin allbB3 or P-selectin; the numbers in bold are outside the normal ranges determined in control healthy

subjects.

" HAaJIM4ure MaKpOTpOMGOHI/ITOBa y 6OHBH])IX C MyTaLIHefI

rena MYHD.

Yaempacmpyxmypa mpomboyumos

Meronom TpaHCMUCCHOHHOIM
cKOMUM ObLIa M3yYeHa yJIbTPACTPYKTYpPa TPOMOOIUTOB,
HOJIyYeHHBIX U3 KPOBM cecTpbl nmpobanaa A., T.K.y aTOH

DJIEKTPOHHOM MMKPO-

6OIBHOI OTKJIOHEH M S IO (DY HKLIMOHAJIBHBIM TIOKA3aTessIM
(rabs. 1-3) u no maHHBIM CKaHUpYIOLlEH d/1eKTPOHHON
mukpockonuu tpombonuros (puc. 3 B) Gvian nanbosnee

Boipakenbl. CorlacHO JaHHBIM TPAHCMHMCCHMOHHOMN 9JIEK-
TponHoit mukpockonuu (puc. 3B, I'), rpomboruTer 6016~
HOI GObln B cpennem kpynuee (3,4 = 0,6 mxm, 7 = 103),
4yem TpombGouuTsl 3poposoro ponopa (2,3 = 0,5 mkm, n =
29, p < 0,0001), uyro cooTBeTCTBOBAJO pe3ynbTaTAM CKa-
HUPYIOLIENH 5JIEKTPOHHOM MMKPOCKOIMU. VYV Gousabrueit ga-
CTU TPOMOOIMTOB GONTBHOM HABIIONATUCH MHOYECTBEH-
Hble MeMbOpaHHble BbIpocTbl (usionoanu) npu oxkpyrion
¢dbopme Tena na cpese (puc. 3 I'). 'nasnoit yasrpactpyk-
TYPHOH OCOOEHHOCTBIO TPOMOOLUTOB OOIBHON ObLIM
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Pucynok 3. Ckanvpyiowas (A, B) v Tparcmrccrontas (B-E) snekTpoHHas MUKPOCKONMS HOPMAmbHBIX M naTonorMyeckux Tpombountos. A, b — xapakTepHsie ckamupyioLme
3MeKTPOHHbIE MUKpodoTorpadui TpomGoumTos 3goposoro aoHopa (A) u GonbHolt ¢ myTaumeit rena MYHQ (B). Ha snektpororpamme A Tunnunas mopdonorvis HOpMansHOro
MOKOALErOCH TPOMBOUMTA: HOPMANbHBIF Pasmep, auckouaHas Gopma, otcyTctene dunonoauit. Ha snektpoHorpamme b TandHbIn TpomEOUMT GoNbHON ¢ MOpdONOTUECKHMM
MNPU3HAKAMM OKTUBALWM: GOMBLIONM Pa3Mep, NOTePs ANCKOBUAHON GOPMbI, 0BPA30BAHME MHOXECTBEHHBIX dunonoauit. JTuHeltkn = 1 mkm; B—E — penpeseHtatneHbie TpaHCMUCCHOHHbIE
3NeKTPOHHbIE MUKpodoTorpadum TpombounTos 3a0posoro aoHopa (B) u cectpsl npobanaa ¢ mytaumeit reva MYH (T-E). Ha snextpororpamme E — yeenuuennas obnacts,
OTMeueHHas ksaapaTom Ha anekTpoHorpamme [, O6osHauerns: o — ansda-rpanyns; OCS — oTKpHTOS KAHANLLEBAS CUCTEMA; M — MUTOXOHAPWM; f — dunonoamn. Hephsle
CTpenku Ha anekTpoHorpamme E ykaswisaioT Ha HuTesuansbie kaioderma sHyTpu OSC; Genas cpenka Ha anekTpoHorpamme E ykasbiBaeT Ha BeankynapHyio cTpykTypy. JTuHedku:
A B, B —1mm Tl — 2 mkm, E— 500 um

Figure 3. Scanning (A, B) and transmission (C~F) electron microscopy of normal and pathological platelets. (A, B) Representative scanning electron micrographs of platelets from
a healthy donor (A) and a patient with a MYHS gene mutation (B). Image A: a normal resting platelet characterized by a normal size, discoid shape, and the absence of filopodia.
Image b: a typical patient’s platelet with morphological signs of activation, namely a large size, loss of the discoid shape, and formation of multiple filopodia. Magnification bars =
1 um; C—F — kepresentative transmission electron micrographs of platelets from a healthy donor (C) and a sister of a proband with a MYH® gene mutation (D-F). Image F comprises
an enlarged area marked with a square on the image E. Designations: @ — alpha granules; OCS — open tubular system; m — mitochondria; f — filopodia. Black arrows in F indicate
threadlike inclusions within the OSC; white arrow at F indicates a vesicular structure. Magnification bars: A — T um; D, E — 2 uym, F — 500 nm

TUTAaHTCKHE paClHINPEHM ST OTKPLITOI:I KaHaJIbLleBOfI cucTe- Hoxomne HUTEBUAHbIE CTPYKTYpPbl HEONPEAEJEHHOTO

MBI (pI/IC 5 H), KOTOPbIE COAEPIKAJTU BKJIIOYEHNA B BUAE MMPOUCXOXXAEHUA B OTKPI)ITOﬁ KaHaJ’II:LIeBOﬁ cucremMe Ha-

HUTEBUJHBIX CTPYKTYP W/WAM MeMOpPaHHBIX BE3UKY.JI
(puc. 3 E). ITonobuble ¢pparmeHTHpoBaHHbIE HUTEBUAHbIE
CTPYKTYPbI 4aCTO HAbJIIOAAINCh BO BHEKJIETOYHOM IPO-
CTPaHCTBE BOKPYT TPOMOOLIMTOB, MO3TOMY Pa3opBaHHbIE
HUTEBU/HbIE CTPYKTYPbl B PACIIMPEHHOU CUCTEME OTKPhI-
TBIX KaHaJbleB MOIYT COAEpP>KaTh YaCTUILLI, BO3MOXHO,
MPOUCXOASIIIME U3 AE3UHTErPUPOBAHHOIO TVIMKOKAJJIHUKCA.

6sro1a1MCh paHee MPU U3YUYEHUU C TIOMOLIBI0 CKAHUPY 0~
el 3JIeKTPOHHOI MUKPOCKONUU TPOMOOIMTOB 6OJIbHOM
¢ myranueit R1933X B rene #/YHY [13]. Opranennsr rpom-
60111 TOB 60aBHOH OB XOpOLIO pasnuunmbl (Q-rpaHyJIbL,
MUTOXOH/IPUH, OTKPBITAsl KAHAJIbLIEBAsl CUCTEMA), LIE€JO0CT-
HOCTb MJIa3MaTUYeCKOI MeMOpaHbl He HApyIleHa, a MJas-
MaTudeckas MeMOpaHa rJafKas v Jerko pasauyumasl.
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OGcyxaenne

Hemprimeunsiit muosun I1A, omna w3 monunentumHBIX
ueneii koroporo koaupyercsi renom MYHY, ornocurcs
K CynepcemMeicTBy OeJIKOB, KOTOPbIE B KOMILJIEKCE C AKTH-
HOM npeobpasytor snepruto rugpoausa AT®D B mexanuue-
ckoe ycunune. Muosun 1A sBasiercs Barkneiimmm morop-
HbIM 0€JIKOM M OCHOBHBIM F€HEPATOPOM COKPATUTEJIbHON
CHJIBI BO MHOI'MX KJIETKAX, B TOM YMCJIE B METAKAPUOLIUTAX
u tpombonurax [3]. [lokasano, uro npu myranusax rena
MYHY napyienue TpoMbOILMTONO23a U PAZBUTHE MAKPO-
TPOMOOLMTONEHNHN MPSIMO CBSI3AHO € AePeKTOM CTPYKTY-
pot u auchynkuueit muosuna IIA. [lpu nedexrax rena
MYHY napymaercs nocaegHuii mwar o6pasoBaHusT TPOM-
GOLMTOB B CMHYCOM/IaX KOCTHOI'O MO3ra — «OTLIHYPOBKa»
Yy4aCcTKa MerakapuoLMTa, KOTOpasi MPOUCXOLUT 3a CUET
KOMOMHAIMY HATPS>KEHUs] TeMOAMHAMUYECKOrO CABUTa
M MEXaHMYECKOrO COKPALIEHMS LUTOCKEJIEeTa C yUaCTUEM
muosuna 1A [14, 15].

Onucano 49 pasnununeix nospexaenuit B 12 sxsonax
rena M YH9 [3]. Ceasp mexxay reHetnueckum aedexTom
u ocobenHocTsamu ¢eHOTUNA B BUAE I'eMOPPArMYECKOro
CHHJAPOMA PAa3JIWYHON TSHKECTU 10 CUX IOP HE YCTAHOB-
aena. OCHOBHOI BONPOC, UMEIOLIMI KaK MPAKTUYECKOE,
TaK U TEOPETUYECKOE 3HAUEHHUE, COCTOUT B TOM, KAKOBO OT-
HOCHUTEJIbHOE 3HaYeHUe TPOMOOLMTONEHUU U TPOMOOIU-
TONATUU KAaK OCHOBHBIX IATOM€HETUYECKUX MEXAHU3MOB
reMopparuyecKoro cuHapoma npu aedexrax rena /M YH9.

B nacrosimem mnccienoBaHuM JOKYMEHTUPOBAHHOIO Ce-
meiinoro nedexra rena M YHY, xapakrepHoro njs anoma-
aun Mess — XerrinHa, HeCMOTPSI Ha BBIPA’KEHHY IO TPOM-
GOLMTONEHNIO, FeMOPPATMYECKHX POSIBJEHUI HA MOMEHT
obcrenoBanus y GOJNBHBIX He OBLIO, XOTSI B aHAMHE3€ Ha-
61r01a/11Ch OOMITBHBIE MEHCTPYALMH U CHOHTAHHBIE OKXH-
MO3bl Ha Koxke. Y mpobaH/a U ee CecTpbl pa3BUIIMCh I1O-
CJIEpONOBBIE KPOBOTEUYEHMS], KOTOPBIE OBLIM KyNHUPOBAHBI
TpaHcdysUsAMU KOMIIOHEHTOB KPOBH (CBe>Ke3aMOPO’KeH-
HOM MJIa3MBbl M KOHIIEHTPATOB TPOMOOLUTOB). DTH JaHHbIE
CBU/IETEIBCTBYIOT O IPEAPACIIONOKEHHOCTH OOJBHBIX
c anomausneit Mesa — XerrunHa kK reMopparu4eckomy au-
aTesay, NPOSIBJIEHUS] KOTOPOrO BAPbUPYIOT OT O€CCMMNITOM-
HOT'O TEUEHUsI [I0 TSIXKEJIBIX KPOBOTEYEHUIA.

OcHOBHBIM 1a6OPATOPHBIM CHUMIITOMOM y Bcex obcie-
[AOBaHHBIX OOJBHBIX ObLIA TPOMOOLMTONEHUS PAa3HOM
crenenu BolpaskeHHoctu (Taba. 1). Ortor cumnrom 6buLI
OCHOBAHMEM /ISl yCTAHOBKM NpobaHAy omubouHOoro
NEPBMYHOIO AMATHO3a <«MAMOINATHUYECKash TPOMOOLUTO-
neHuveckas mypmypa». [lpu koncynsranum remarosiora
COMHEHHUSI B NPAaBUJIBHOCTH HAIPABUTEJBHOIO AUATHO3a
BO3HMKJIM HA OCHOBAHUU CEMENHOM NCTOPUM TPOMOOIIUTO-
HNEeHUM U BBIPA’KEHHOIO TMOBBILIEHU S (PPAKIMKU HE3PEeJbIX
TPOMOGOIIMTOB B O0IIEM aHAIM3e KPOBU y camoii 6OJbHOM,
ee cectpol u marepu. [lpu usyuenuu maskos nepudepuue-
CKOM KpoBHU ObliIM 0GHAPY>KeHbBI MAKPOTPOMOOLIUTOIIEH U S
u renbua [lene B nefixounrax, 9TO 1aJI0 OCHOBAHUE BAIO-
003puTh y wieHoB cembu aHomanuio Mes — Xerrimna.

| KTMHUYECKUE HABITIOLEHNS | CASE REPORTS |

OTOT AMArHO3 MOATBEPAUJICS IIPU MOJIEKYJISIPHO-T€HEe-
TUYECKOM MCCJEe0BAHUH, KOTOPOEe ODHAPY KMJIO reTepo-
surornyio myrtauuio C5797T B 41-m aksone rena MYHY,
koropast coorBerctByer mytaumu R1933X B Tskesnon
nenu muosuna IIA. Ora myranusa Bnepsble Obl1a onuca-
Ha B 2000 r. y 41eHOB UTAIBSIHCKON CEMbBU C KJIMHUYECKU-
MU IIPOSIBJIEHUSIMU, PaHee M3BECTHBIMU KaK AHOMAJIMSI
Mea — Xerranuna [16].

Kpurepuun nuddepennuanshoii nuarnoctuxku Goses-
Hel, acCOLMUPOBaHHBIX ¢ myTtauusamu rena M YHY, onu-
caubl panee [3]. B onuceiBaemoii B Hacrosimeii pabore
cembe cunapombl DexTHepa u AnTelHa OB UCKJIIO-
YeHbl U3-32 OTCYTCTBUSI XapPAaKTEPHBIX KIMHUYECKUX
NpOSIBJIEHUI, TAKUX KaK HeQPUT, IIIyXOTa M KaTapakTa.
[uarnos «anomanuss Mes — Xerrnuna» tpyano nud-
dbepeHIUpPOBATD CO CXOXUM, HO TOPa3ao Gosiee perKum
cunapomom Cebacrbana. [lorennmanbio nux mo>kHo pas-
JUYUTHh NPA TPAHCMHUCCUOHHOM 3J1€KTPOHHON MUKPOCKO-
nUM JIEMKOLUTOB IO padnuuusim auamerpa renen [lese
[2], onnako no Bcem ocTasbHBIM JAOOPATOPHBIM U KJIU-
HUUYeCKUM Tnokasartensm aHomaaus Mes — Xerrnuna
u cunapom Cebacrthsina ouenb noxoxxu u ux auddepen-
LMPOBKA HE MMEET NMPAKTUYECKOro 3HavyeHus. B mopas-
JS0IEM OOJIBIIMHCTBE CJydaeB OosbHBIE ¢ aedexTa-
mu rena M YHY, sknrouast anomanuo Mess — XerrsiuHa,
He HY>KIAIOTCSl B CHENUAIU3UPOBAHHON IeMOCTaTU4e-
ckoil trepanuu. [lepennBanue konuenTpaToB Tpomboum-
TOB TpeOyeTcsl TOJAbKO BO BpPeMsl XUPYPrU4eCKOro BMe-
LIATEIBCTBA NPU PA3BUTUM TSIKEJIOTO reMOPPAruIeCcKOro
cunppoma. [lomumo tpancdysuu remocraTnveckux npe-
NapaToB, y 9TUX OOJIbHBIX PEKOMEH/AYIOT PUMEHSITh /1eC-
MONpEeCCHH sl yBeJaudeHusi Boipabotku dakropa ¢ou
Bunnebpanna [8].

ITockonbky ren MYHY xonmupyer Ts>kenyro Lenb mu-
osuna lla, koTOpBIl B KOMIIEKCE C AKTHMHOM OCYIIECTB-
JISIET TMEPECTPOMKY ILIMTOCKEJIETA, BOZMOKHO, YTO AedexT
MYHY BbisbiBaeT KOHTPAKTUIBHYIO, T.€. MEXAHUYECKYIO
cokparurenabHyo qucdyHkuo TpombonnTos [17]. B csoro
ouepe/ib, HECIIOCOOHOCTH TPOMOOLUTOB K MOJHOLEHHOMY
COKPAILEHUIO MOJKET BbI3bIBATh HAapPyLIEHWE KOHTPAKLIMU
CTYCTKOB KPOBM, HEOOXOAMMOM AJISl yIIIOTHEHUS CTYCTKA
u nonuouenHoro remocrasda [18]. Ilosyuennsie nanubie
YKasbIBAIOT HA yMEPEHHOE CHUXKEHUE CTEIEHH KOHTPAK-
LU CTYCTKOB KPOBU Yy GOJIBHBIX C myraunue rena JYH9
(tabu. 1), onHako TPyAHO ONpPeNeNTD, SIBJISETCS JIU 9TOT
nedexT ciaencTBuemM TPOMOOIUTONEHUU WJIU CJIEACTBUEM
HApyLIEHUS] COKPATUTENIBbHOM (KOHTPaKTHUJIBHON) (PyHK-
uuu Tpombonutos. B coueranuu ¢ rannbimu 06 oTueTnn-
BBIX KQ4eCTBEHHbIX NU3MEHEHUSIX TPOMOOIIUTOB, Kak (pyHK-
nuoHanbHbIX (Tabsa. 2, 3), Tak u crpykrypHbix (puc. 3),
€CTh BECKUE OCHOBAHMSI CBS3bIBATH HAPYIIEHUsI KOHTPAK-
nuu cryctkos kposu npu pedexrax MYH9 ¢ ucrunnoit
nuchynkimeir Tpombouuros. HesaBucumo or npuums,
HapylIeHHas: KOHTPAKLHUs CTYCTKOB KPOBU MOXET OBbITH
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OHMM M3 Ba’XKHBIX MEXAHU3MOB HapyLIEHUI remocrasa
Y CKJIOHHOCTU K KPOBOTOYMBOCTH NpH 3ab0IeBaHUAX, ac-
COLMMPOBAHHBIX ¢ myTauwueii rena /1 YHY.
DyHKUMOHAIBHOE COCTOSTHUE TE€HETUYEeCKU HOPMAaJib-
HBIX TPOMOOLIUTOB MO>KET OBITh HAPYILIEHO BCJEICTBHE
XPOHUYECKOH TMIePAKTUBALUU TPOMOOIIMTOB B KPOBOTO-
Ke, UX UCTOIIEHUs U BTOPUYHON AuchyHKIUY, BKIHOYAST
CHMDKeHMe cokparturesabHoro noreHuuana [19-21]. B na-
CTOSIIEM MCCJIEOBAHUU IPU NPOTOYHOH LMTOMETPUH
BBISBUJIN (POHOBYIO AKTUBALMIO HECTHMYJIHMPOBAHHBIX
TPOMOOLIMTOB, OLIEHEHHYIO MO MOBBILIEHHON dKCIpeccuu
P-cenextuna u axrusnoro mnrerpuna OlIbB3 (rabn. 3).
[Tocne crumyasauuu peuentopos PARI nons Tpombouu-
TOB, dKCIpeccupoBaBlInX P-cenexTun, y npobanpa u ee
cecTpbl Oblyla, HATIPOTUB, CHUYKEHA 110 CPABHEHUIO CO 3/10-
POBBIMU JOHOPAMH, YTO CBUAETEIHCTBOBAJIO O YACTUYHOU
pedpakTepHOCTH TPOMOOLUTOB, KOTOpAasl, B JOMOJHEHHE
K TPOMOOIIMTONEHMH, MOXKET OBITh ellle OfAHUM MeXaHMU3-
MOM HapylIeHUs! TPOMOOIMTAPHOTO KOMIIOHEHTA TeMOCTa-
3a WM reMOpparmyeckoro auaresa npu aHomaauu Mesa —
Xerrnuna. Pedppakreprnocts Tpombonuros npeacrasaser
cObOIl CHM)KEHHME PeaKTUBHOCTU TPOMOOLUTOB B OTBET
Ha Guoxumuveckue crumysbl. [lanHble npoToYHOR UTO-
MeTPUU COBNAAaTH ¢ MOP(OJOrMIeCKUMHU XapaAKTEPUCTH-
KaMH, KOTOpble yKa3blBaJu Ha TMOBBILIEHHYI0 (OHOBYIO
axTMBauMio TpombouuToB y npobanga M. u cectpsr npo-
6anna A. (puc. 3). B coBokynnoctn aTu nanHble noaTBEp-
JKIAIOT, YTO yMEHbIIEHHME KOHTPAKLUHU CrYCTKOB KPOBU
y 00CJIe0BaHHBIX GOJTBHBIX MOKET OBITH OJHUM U3 MPO-
SBJIEHUH TPOMOOLMTONATUM, & HE TOJBKO U He CTOJBKO
CJIeICTBMEM TPOMOOLIMTONEHUH.
ApyTrux
BaHHbIX ¢ myrauusmu reHa JYHY9, anomanuo Mes —

TTomumo TPOMOOLMTONEHUH, ACCOLUUPO-
Xerrnuna caenyer auddepennuposars ¢ VUTII. Cpenn
nuddepeHnanbHO-IMATHOCTUIECKMX TPU3HAKOB HAMGO-
Jlee Ba>KHBIMU SIBJISIIOTCS] yBeJUYeHUe pa3MepoB Tpombo-
LUTOB B Ma3Ke nepudepuuecKoii KpOBH, a TAKKe HATUYMe
reney [lene B nefikonurax. XapakrepHo, uro mpobanmy
Y ee POACTBEHHMKAM M3HAYaJIbHO YCTAHABIMBAJIM AUATHO3
NTII, npuuem cecrpe npobanna B Bospacre 24-x et nsa-
>K/1BI IPOBEJIN Ky PC NEPOPAJIbHBIMHU [NIIOKOKOPTUKOCTEPO-
UAaMU U, He ToNyunuB 9 deKTa, BHIMOTHUIU CIIEHIKTO-
muto. CxopHblE CUTyallMM OMMUCAHBI B JIUTEPAType, KOraa
6onbHBIM ¢ myTauuamu rena JYH9 nsnavanbHo ycraHas-
musaau auarnos VTII u neunnu coorsercrsenno [13].
Yaiue Bcero aTo NpoMCXOAMT, Korja Obliia HEM3BECTHA Ce-
MeliHast UCTOpUs MM y OOJTBHOrO OOHAPYKMBAJIU TOJb-
KO TpombouuToneHuo 6e3 APyrux, HereMaToJIOrnyecKux
cumnromos. C nenbio nuddepennnanbHoil AMATHOCTUKY
saboseBaHus, cBsidaHHOrO ¢ myrtauueil rena M YHY, Bax-
HO, 4TO6BI y 6osbHBIX ¢ nopospennem Ha VITII nposopnnn
MUKPOCKONUIO Ma3Ka nepudepruvecKoil KpOBU U NPUHU-
MaJiM BO BHUMAaHUE MOKA3aTeJIN I'€MOTPAMMBI — Cpef-
Huit 06bem TpombonuTos (mean platelet volume — MPV),
dbpaxuuio kpynubix Tpombouutos (platelet large cell

ratio — P-LCR) u unpekc pacnpenenenus rpombounutos
(platelet distribution width — PDW). Ilpu nacnencrsen-
HBIX MaKpPOTPOMOOIMTONEHUSIX YACTO ITU AHOMAJIbHBbIE
MOKa3aTeJN HE MOTYT OBbITh ONPe/eeHbl aBTOMATHYECKUM
ananmuaaropom. OTCyTCTBHE HOpMaJIM3aLUU KOJUYECTBA
TPOMOOLIMTOB B peaysibTaTe TepanuM IITIOKOKOPTUKOCTE-
ponaamMu U/Miau NoCJIe CIJIEHOKTOMMY TAKIKe JOJIXKHO IO~
Tpebosath nepecmorpa auarnosa VTII.

Dpakums Hedpeablx (PETHKYISPHBIX) TPOMOOLMTOB
(IPF — immature platelet fraction), o6pasosannas tpom-
Goruramu c noseimenHbim conep>kannem PHK, asaserca
BaskHbIM AuddepeHnanbHO-AMATHOCTUYECKUM KPHUTE-
pUeM, KOTOpBIii XapaKTepuayeT MHTEHCUBHOCTb TPoMbo-
LUTONO23a U IO3BOJISIET PA3JUYUTh TPOMOOLIMTONEHUH,
BBI3BAHHbIE HapylleHHeM o0OpasoBaHus TPOMOOIMTOB
B KOCTHOM MO3re, M TPOMOOLMTONEHUY, OOYyCIOBIEH-
Hble TIOBBILIEHHBIM paspylleHuemM/noTpebieHnemM TpPoMm-
G6ouuros. 3HauuTenbHOE TpeBbllleHMe mnokazareas |PF
Hab/I0flaeTcss MpU BPOXKEHHBIX MaKpoTpombouuTorne-
Husax, ocobenno npu anomanuu Mes — Xerrnuna [22].
IToxkazarens IPF 661 B 5 pas Bbie y 60abHBIX ¢ MaKpo-
Tp0M60uHToneHneﬁ, accouMMPOBaHHOM C MyTaluel reHa
MYH9 (48,6%), n npumepHo B 2 pasa Bbllie y GONBHBIX
¢ npyrumu makporpombouuronenusmu (18,4 %) no cpas-
venuto co ciayuasmu HTII npu cxomnom konnuecrse
TpombouuTos B kposu (9,2 %).

Takum 06pa30M, OonucaH CeMeUHBIN caydaill myTauuun
rena J/YHY no tuny anomanuun Mes — Xerrnuna. 9ro
COCTOSIHME XapaKTepPU3YyeTCs MaKpOTPOMOOLMTONEH eH
M aCCOLUMPYETCS CO CKIOHHOCTBIO K FeMOPPATHUSM, OflHa-
KO He SICHO, KAKOBa OTHOCHUTeJbHasl POJib TpoMbonuTone-
HUU U TPOMOOLIMTONATUM B IATOreHe3e KPOBOTOUUBOCTHU
npu AaHHOM marosoruu. Pesysnbrarsl nccienoBanus no-
Ka3bIBAIOT, YTO y OOJIBHBIX C FE€TEPO3UTOTHON MyTanuen
C5797T (R1933X) rena M/ YHY remopparuueckue nposs-
JIeHUsl ACCOLMMPOBAHBI HE TOJIBKO C TPOMOOLUTONEHMEH,
HO U C KAYeCTBEHHBIMU CTPYKTYPHO-PyHKIIMOHAIbHBIMHU
nedexramu TpomboruTos. OTu nedeKTh NPOSBIASIOTCS
dboHoBOIl akTUBanMedl TPOMOOLIUTOB, KOTOpPasl NapaioK-
caJIbHBIM 0OpPa30M COYeTaeTCsl C YaCTUIHON UX pedpak-
TEPHOCTBIO, NPOSBIISIOIENCS CHU)KEHUEM PEAKTUBHOCTH
B OTBET Ha CTUMYJ, U KOHTPAKTUJIBHOH AMCEyHKIMEH
TPOMOOILIMTOB, YTO MOYET CrocobCcTBOBaTh opMUpOBa-
HUIO HEMOJHOLEHHBIX T€MOCTATUYECKHUX CIyCTKOB U CIIO-
CcOOCTBOBATh KPOBOTOUYMBOCTU. YUUTHIBAsI KIMHUYECKOE
CXO/ICTBO MATOJOTMYECKUX COCTOSHUI, 00yCIOBIEHHBIX
myraumusimu rena MYH9, u npuobpereHHsix Tpombo-
nns  auddepeHnManbHOR  AUATHOCTUKU
aTUX 3ab0JeBaHUN HEOOXOAMMBI TIIATeabHBIH cOOp ce-
MEeMHOro aHamHe3a [JIsi yCTAHOBJIEHUSI HACJIEACTBEHHO-

LIUTOIEHUH,

ro xapakTepa TPOMOOLMTONEHUU U IeMOPPArUveCcKOro
CHUHAPOMAa, MHUKPOCKOIMYECKOEe MCCJIeIOBAHME Ma3Ka
nepudepuvecKkoil KPOBU M MOJIEKYJISIPHO-F€HETUYeCKOe
uccnenosanue rena JYHY nna BeisiBaeHust xapaxrep-

HBIX MyTalui.
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