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AHHOTALMUSA

BBepgeHue. CepaievHO-cOCyAMCTblE 3ab0NeBaHMA BCE YaLLe aCCOLLMMPOBAHbI C TAKMMM MATONOTUAMM, KaK HapyLLIeHWe Tone-
PaHTHOCTMU K I/1I0KO3€ M caxapHblv guabet (CA) 2-ro Tmna. Takoe coveTaHUe BbI3bIBAET Lie/bli A, OTPULATE/IbHLIX ABAEHWI
B OPraHU3me, yBesIM4nBasa BEPOATHOCTb BO3HUKHOBEHUI PUCKA TPOMBOTUYECKUX OCNOXKHEHWIA, HEFATUBHO CKa3bIBAACH Ha
obwem nporHose 3aboneBaHUn. TPOMBOLUTLI TECHO CBA3aHbI C HAYaIOM M PacnpoCcTpaHeHnem Tpombosa.

Llenb paboTbl: M3y4nTb 0COBEHHOCTW KOANAreH-uHAYyLMPOBAHHOM arperaLmm TPOMbOUUTOB Y NaLMEHTOB C HapyLweHem
ToNepaHTHOCTU K yrneBogam (HTY) uan ¢ C, 2-ro TMNa B COYETaHUM C apTepuanbHon runepteHsmelt (Al) 1 BO3MOXKHOCTb
peanusaumm addekTta yepes LAM®P-3aBUCMMYIO CUTHANBHYIO CUCTEMY.

Martepuan u metoapl. MpoBeseHO 04HOMOMEHTHOE MONepeYHoe UCCNe0BaHME, B KOTOPOe Bbln BKAOYEHb! 37 nauymeH-
ToB Cc Al U meTabonmMyeckMmm HapyleHMamn B BospacTte 40—-65 neT u 20 340p0BbIX A06poBONbLEB. B CbIBOPOTKE KPOBM
UMMYHOTYPOUANMETPUYECKMM METOLOM BbINOJHANM KONMYECTBEHHOE OnpefesieHne rnokasatenen yrnesogHoro obme-
Ha (r1OKO3bl U INMKO3UIMPOBAHHOIO reMorIobuHa). ArperauMoHHYI0 aKTUBHOCTb TPOMBOLUTOB UccnesoBann Typbuan-
METPUYECKMM METOAOM Ha ABYXKaHa/IbHOM Na3sepHOM aHanM3aTope, ONpeaensanm cTeneHb M CKOPOCTb arperaumu 6ora-
TOW TPOMBOLUTAMM NAA3Mbl MO KPMBLIM CBETOMPOMNYCKAHUA U CPegHEro pasmepa arperaToB nog, BAUAHWMEM UHAYKTOPA
KonnareHa. BHYTPUKNETOUHYIO KOHLUeHTpaumto LAM® TpombounToB yBennumeanu npeamHkybaumelt 8 tedeHme 30 MUH:
¢ dopckonMHOM (Sigma) CTUMYNATOPOM aAeHMNATUMKAA3bl U 3-u306yTUA-1-MeTunKcaHTMHA (Sigma) MHrMbuTopom
docdogmactepasbl 3 M 5 B KOHEUHbIX KOHUEHTpaumsax 100 mKM.

Pe3synbtatbl. [10Ny4eHO NOBbIWEHME KO/IAreH-UHAYLMPOBAHHOM arperaummn 1 yBeamyeHMe pasmepa arperatos y nauu-
eHToB ¢ HTY B coyeTaHum ¢ Al. BbiaBaeHbl KOPPEenALUMOHHbIE CBA3M MEXAY YPOBHEM MIMKO3UIMPOBAHHOTO reMornobuHa,
CTEMEHbIO arperaLymm u pasmepom arperatoB TPOMBOOLMTOB y NALMEHTOB ABYX rpynn, a y naumeHTos ¢ CA, 2-ro TMna B cove-
TaHuu ¢ Al — pa3amepa arperaTos cO cTaxem 3aboseBaHums.

3akntoueHue. [onyyeHHble pe3ybTaThl yKa3biBAOT Ha aucperynauuto LAM®-onocpe0BaHHON CUTHAIbHOM CUCTEMDBI, CBA-
3aHHYH C XPOHUWYECKOM TMNeprnKeMUEn y nccneayemblx rpynn naumeHTos.

KnioueBble cnosa: TpombouuT, arperaumsa, arperar, caxapHblii AuabeT, HapylieHMe TONePaHTHOCTU K I10KO3e, apTe-
puanbHan rmnepTeHsus.

KOHUKT nHTepecos: aBTOpPbI 3aABNAOT 06 OTCYTCTBUM KOH(PANKTA MHTEPECOB.

Mpo3payHocTb pUHAHCOBOM HUKTO M3 aBTOPOB He MMeeT GMHAHCOBOWN 3aMHTEPECOBAHHOCTM B NPeACTaBAEHHbIX MaTepuanax
peATeNbHOCTH! AN meTtoaax.

CooTBeTCTBME NPUHLMNAM MHPOPMMPOBAHHOE COrNacKe NOJlyYeHO OT KaxKAoro naumeHTa. MccnegosaHve ogobpeHo atuye-
3TUKM: CcKMM Komutetom HUW Kapanonorum Tomckoro HUMLL (npoTokon Ne 139 ot 18.11.2015).
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Abstract

Introduction. Cardiovascular diseases are increasingly associated with pathologies, such as impaired glucose tolerance and
type 2 diabetes mellitus (T2DM). This combination causes several negative phenomena in the body, increasing the likelihood
of thrombotic complications and negatively affecting the overall prognosis of the diseases. Platelets are closely related to
the onset and spread of thrombosis.

Objective. To study collagen-induced platelet aggregation and to elucidate the mechanism of action through the cyclic
adenosine monophosphate (cCAMP)-dependent signaling system in patients with impaired carbohydrate tolerance or T2DM
in combination with hypertension.

Material and Methods. A cross-sectional study was conducted. The study included 37 patients with hypertension and
metabolic disorders aged 40—65 years and 20 healthy volunteers. Serum parameters of carbohydrate metabolism (glucose
and glycosylated hemoglobin) were quantitatively determined by the immunoturbidimetric method. Platelet aggregation
activity was investigated by turbidimetry with a two-channel laser analyzer. The degree and the rate of platelet aggregation
in platelet-rich plasma were determined based on the curves of light transmission and platelet aggregate mean size in the
presence of collagen. Intracellular concentrations of cAMP in platelets were increased by preincubation with adenylate
cyclase activator, Forskolin (Sigma), and phosphodiesterase type 3 and 5 inhibitor, 3-isobutyl-1-methylxanthine (Sigma), at
final concentrations of 100 um for 30 min.

Results. An increase in collagen-induced platelet aggregation and size increase of platelet aggregates were observed in
patients with impaired carbohydrate tolerance in combination with hypertension. The correlation relationships were
detected between the level of glycosylated hemoglobin, degree of platelet aggregation, and size of platelet aggregates in
patients of two groups. The correlation relationships were also detected between the size of platelet aggregates and the
duration of the disease in patients with type 2 diabetes in combination with hypertension.

Conclusions. The obtained results suggest a dysregulation in the cAMP-mediated signaling system associated with chronic
hyperglycemia in study patients.
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CepaeyHo-cocyamnctble  3aboneBaHus, 3aHMMatowme
nepBoe MecTo cpeam NPUYNH CMepPTHOCTM B Poccuu, Yacto
acCcoLMMPOBAHbI C TaKMMM NATONOTMAMM OBMEHA BELLECTB,
KaK HapyLlleHuWe TolepaHTHOCTU K yresogam (HTY) u caxap-
HbI Anabet (CL) 2-ro TMna. MI3BeCTHO, YTO TaKoe coYeTaHme
BbI3bIBaET LE/Nblil PAS OTPULATENbHbIX ABJEHUI B OpPraHum3-
Me, 3HaYMMO YBENYMNBAA BEPOATHOCTb BOSHUKHOBEHMS pU-
CKa TPOMDBOTUYECKUX OC/IOXKHEHWUIM, HEFATUBHO CKa3blBAACb
Ha obuiem nporHose 3abonesaHuii [1-3]. HekoTopble aBTo-
pbl PacCMaTPMBAOT TPOMOOLUTBI KaK MCTOYHMK aKTUBHOTO
CUHTE3a rymopanbHbiX GaKTOpPOB, CTUMYANPYHOLLUX OAHO-
BPeMeHHO npoueccbl 06pa3oBaHMa Tpomba 1 BocnasieHua
[4-6], 4TO NPUBOAUT K OC/NOKHEHUAM B BUAE MUKPO- U
MaKpOaHIMoNatTnit ¢ yMeHbLIEHNEM MNPOLOIKUTENIBHOCTU
KM3HM NAUMEHTOB C METAaBOIMYECKMMM HAPYLLEHUAMM B CO-
yeTaHuu c Al. BbllensnorKeHHble 06CTOATENbCTBA CO34at0T
noTpebHOCTb B U3y4EeHUUN arperaumm TPOMOOLUTOB y Naum-
eHToB ¢ HTY nau C[, 2-ro Tvna B coyetaHun ¢ Al 1 BbiAB/ie-
HUM BO3MOMKHbIX MEXaHU3MOB Pa3BUTUA OC/IONKHEHUI ANA
yny4yleHua nporHo3a 3abonesaHus.

Lenb wuccnegoBaHWA: M3y4UMTb OCOBEHHOCTM Koana-
reH-uHAYUMPOBAHHON arperaumm TpomboLMTOB Yy NaLMeH-
T0B ¢ HTY mnan CA4 2-ro TMna B coveTaHmMn ¢ Al 1 BO3MOX-
HOCTb peanusaumm 3ddekta uepes LAMD-3aBUCUMYLO
CUTHANIbHYHO CUCTEMY.

Martepuan n metoabl

lNpoBegeHO OQHOMOMEHTHOE MonepeyHoe ucciesoBa-
HUWe, B KOTopoe bblnn BKAOYeHbl 37 naymeHTos ¢ Al 1 me-
TabonMyeckMmmM HapylweHuamm B Bospacte 40-65 net n 20
300poBbIX [0O6POBONbLEB. XapaKTEPUCTUKA MUcCaedyeMblX
rpynn npeactasneHa B Tabauue 1.

Bce obcnefoBaHHble NALMEHTbI NOAYYaAU PeryaapHyto
KOMBMHMPOBAHHYIO aHTUTUMNEPTEH3MBHYIO Tepanuio, na-
umeHTbl ¢ C[l 2-ro TMnNa CTaHAAPTHYIO CaXxapOCHUMKAIOLLYIO
Tepanuio. ArperaumoHHYl0 aKTUBHOCTb CYCMEH3Un TPOM-
6oumToB MccneaoBanun ¢ nomolbto metoga I bopHa B mo-
anodukaumm 3.A. NlabbacoBa Ha ABYXKAHA/IbHOM s1a3epHOM
aHanusaTope (220 LA «HMN® Buona», Poccua). Ona UHAYK-
UMK arperaumm UCNonb3oBaNn KoinareH B KOHEYHOWM KOH-
ueHTpauumn 2 mr/mn. BHYTPUKNETOUHYIO KOHLEHTPauuio
UAM® TpombouMTOB yBENMYMBANM MNpPeAnHKybauuen B
TeyeHue 30 MUH: ¢ GOPCKOANHOM (Sigma) — CTUMYNATOPOM
afeHUNaTUMKNA3bl U 3-U306yTUA-1-MeTUAKCaHTUHA (IBMX)
(Sigma). uHrMbutopom dpochoamnactepasbl 3 U 5 B KoHeu-
HbIX KOHUeHTpauuax 100 mkM. OueHnBanu cteneHb arpe-
rauuun No KPMBOM CBETONPONYCKaHUA B %, pasmep arpera-
TOB MO KPUBOM CpefHero pasmepa arperatoB B YC/NOBHbIX
eanHuuax. na kaxagoro obpasua KpoBu nNaumeHTa oueHuU-
Ba/IM 3KCMEepUMEHTa/IbHble 3HAYeHWA CBETOMPOMyCKaHuA,
YTO MPUBOAMNO K MHAMBUAYANbHON Kannbposke npnbopa,
roe 6oratas TpomboumTaMy naasma NpuUHUManach 3a 0%,
a 6begHas TpomboumTamm nnasma — 3a 100% arperauuu y
JAHHOrO naumeHTa. B cbiBOpOTKe KpoBM onpeaenann Ko-
INYECTBEHHble NOKa3aTeNu Yr1eBoAHOro obMeHa [/oKo-
3bl U [NIMKO3UAUPOBaHHOro remornobunHa (HbA1C). AHanus
OaHHbIX NpoBoAMAN Npu nomowm nporpammbl STATISTICA
10.0 for Windows ¢upmbl Statsoft. PesynbtaThbl arperaumm

npeacrasneHsl B Buae M (min-max), rae M — cpeaHee 3Ha-
YyeHMe MokasaTenf, a KAMHUYECKME MOKasaTenu — B BUAe
M * cTaHaapTHOe OTKAOHeHue. [1pu nonapHOMm cpaBHeHUU
BbI6OpOK NnpumeHanun U-kputepuit MaHHa—YUTHM c nonpas-
Kol BoHbeppoHU, a AnA 3aBUCMMbIX BbIBOPOK T-KpuTepuit
BWAKOKCOHA. Pasnnumna cumTanm CTaTUCTUYECKM 3HAYUMBbI-
mu npu p < 0,05. KoppenaumoHHbIii aHanM3 NpoBoAMAM NO
metoay CnmpmeHa.

Tabnauua 1. KAvHUKo-nabopaTopHan xapaKTepucTUKa UCCNeayeMbIX
rpynn
Table 1. Clinical and laboratory characteristics of study groups

MNaumeHTsbl
u MauuenTsl ¢ CA,
cHTY n Al
3p0poBbie (n=22) 2-ro tvna n AT
OHOpPbI X . n=15
MokasaTenu A P Patients with (. ).
(n=20) . . Patients with
Parameters impaired A
Healthy type 2 diabetes
glucose R
donors mellitus and

tolerance and
hypertension

Crax Al B coyeTaHum

¢ meTabonmyeckummn
HapyLeHUAMHU, net

Duration of hyper- -
tension in combina-

tion with metabolic
disorders, year

hypertension

ApTepuansbHoe
AaBlieHne cucTonu-
yeckoe/guacronunue-
CKOe, MM PT. CT.
Systolic/diastolic
pressure, mmHg

125/80+2 135+8/93+5* 156+7/97 +6*

NHAeKe maccel Tena,
Kr/m?

Body mass index,
kg/m?
[NMKO3UAUPOBaHHbIN
remMornobuH

(HbA, ), %
Glycosylated
hemoglobin
(HbA1C), %

24+0,1 29+ 2% 30+ 2*

4,1+0,2 55+0,6* 8,5+ 1,2*%#

[noKo3a (HaTowak),
MMONb/n

Glucose (fasting),
mmol/L

4,3+0,2 6,1+0,3* 9,89 +0,6%#

Mpumeyanue: * — p < 0,05 NO CPaBHEHMIO CO 3HAYEHUAMM 340PO-
BblX AOHOPOB, # — p < 0,05 NO CpaBHEHUIO CO 3HAYEHUAMMU MEXKAY
rpynnamu naumneHTos.

Note: * — p < 0.05 as compared with the corresponding values of
healthy donors, # — p < 0.05 for comparisons between patient groups.

Pe3ynbTaTtbl U 0b6cyKAeHUe

B nccnepoBaHMn obHapyKeHO MOBbIWEHWE MOKasaTe-
Nei faBneHus, ypoBHs miokosbl, HbA, - B rpynnax nauve-
TOB MO CPaBHEHMIO C FPYNMon 340p0BbIX AOHOPOB. [pynnbl
60/1IbHbIX 3HAYMMO Pa3IMYaNUCb NO YPOBHIO [/OKO3bl U
HbA, . (cm. Tabn. 1).

BbICOKMI1 ypOBEHb IOKO3bl MOBLIWAET PEAKTUBHOCTb
TPOMBOUUTOB U NPUBOAUT K CTUMYAALMM arperaLmm 3a cyeT
NOBbILIEHHON OCMONANBHOCTU KneTku [1, 7]. Mpu CA peak-
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TUBHOCTb TPOMOOLMTOB CBA3bIBAOT C NOBbILEHHbIM YPOB-
Hem TpombOKcaHa, KOTopbIi 06aeryaet TpomMboLMTapHYIO
arperaumio [7, 8]. HecmoTpsa Ha MHTEHCMBHOE W3yyeHwue,
MeXaHM3M, /IeXallmii B OCHOBE B3aMMOCBA3N MeXay ru-
nepraMkemmen M rMnepakTMBHOCTbIO TpomboumToB, ocTa-
€TCA HEeACHbIM.

YcTaHOB/IEHO, YTO cTeneHb arperaumm TpomboLMTOB Cy-
LLLeCTBEHHO NoBblweHa y naumeHTos ¢ HTY 1 Al no cpaBHe-
HUIO CO 34,0pOBbIMK (Tab. 2). Paamep arperatoB 3Ha4YMMo
yBennyeH B obenx rpynnax nauMeHTOB NO CPaBHEHWIO CO
300poBbIMU. B uccnepgosaHmm y nauyneHTos ¢ HTY Habnto-

Tabnuua 2. MokasaTtenu arperaumu TPomM6OLMUTOB UCCAEAYEMbIX TPy

Table 2. Indicators of platelet aggregation in the study groups

JAoTcA rMneppeakTMBHble TPOMOOLMTbI C MNOBbILWEHHOM
peaKkuMen faxke Ha He3HauYUTesIbHble pas3apakuTenu u bol-
CTPbIM paspyLleHnem, YTO CTUMYIMpPYeT BbICBOOOXKAEHME
He3penbIX rMneppeakTUBHbIX TpombouuTos [8—10]. Takke
TPOMOOLMTDLI Y MALMEHTOB LMPKYNPYIOT B YCIOBUAX TUMNEpPT-
JIMKEMUM, 33 CYET YEro NPOUCXOAUT ITIMKO3UAMPOBaHME No-
BEPXHOCTHbIX 6e/1K0B TPOMOOLUTOB C NOCAEAYOLWMM MOBbI-
LEeHWEM UX agre3nBHbIX cBoicTs [1, 4, 11, 12]. YBenuuyeHue
pa3mepoB arperatos ABaAeTcA HebnaronpuATHbIM NpU3Ha-
KOM, TaK Kak arperaTtbl MpakTMyecku He gedopmupyoTca,
YTO BblI3bIBAET HapyLLUEHWE TpaHCKanuanapHoro obmeHa [3].

300p0oBble 4OHOPDI
(n=20)
Healthy donors

Pasmep arpera- CreneHb arperauuu, %

MaumneHTbl ¢ HTY n AT (n = 22)
Patients with ICT and hypertension

MaumenTsl ¢ CA, 2-ro Tuna u AT (n = 15)
Patients with T2DM and hypertension

Pa3mep arpera-

CreneHb arperaumnu, % Pa3smep arperata, CreneHb arperaunu, %

Ta, y.e. Degree of aggrega- Ta, y.e. Degree of aggrega- y.e. Degree of aggrega-
Unit size, c.u. tion,% Unit size, c.u. tion,% Unit size, c.u. tion,%
KonnareH 6,1 11,3* 60,5% "
Collagen (5,26,9) 46,2 (38,852,7) (10,812) (57,8-62,5) 12,2* (12,012,5) 42,6 (41,843,4)
Konnaren,
* * *
dopcKonnH 2,78 7,3$ 2,5*%$ 1,45*$ 8,94 (8,08,4) 23,5*$
Collagen, (2,23,1) (4,89,1) (2,23,3) (1,4-2,2) (20,5-26,4)
Forskolin
KonnareH +
IBMX 5,9 13,6 S 1,8*$ 1,6*$ 1,8*#S 2,7*#S
Collagen + (5,76,1) (10,716,0) (1,71,8) (1,5-2,7) (1,72,0) (2,5-2,8)
IBMX

Mpumeuanme: * — p < 0,05 NO CPaBHEHMIO CO 3HAYEHUAMM Y 340POBbIX AOHOPOB, # — MO CPaBHEHMIO CO 3HaUYEHNAMM y naumneHTos ¢ HTY n AT, $ —
NO CPaBHEHUIO CO 3HAYEHWUAMM B OTcyTcTBUE dopcKonvHa uaun IBMX, Al — apTepuanbHaa runepteHsusa, HTY — HapylieHue TONepaHTHOCTU K

yrnesogam, CL1 — caxapHbiit anaber, y.e. — yCAOBHbIE eANHMULbI.

Note: * — significant differences with p < 0.05 compared with the corresponding values in healthy donors; # — significant differences with p < 0.05
compared with patients with impaired glucose tolerance and hypertension; $ — significant differences with p £ 0.05 compared with the corresponding
values in the absence of forskolin or IBMX; AH — arterial hypertension; ICT — impaired carbohydrate tolerance; T2DM — type 2 diabetes mellitus;

c.u. — conventional units.

MpoBeAeHHbIN KOPPENALMOHHbIM aHaNM3 MoKasan
cBA3b MexAay yposHem HbA, y naumeHToB ¢ HTY u AT co
CTENeHblo arperaymMmM W pasmepom arperatos Tpombo-
ymTos (r = 0,71 u r = 0,86 cooTBeTcTBeHHO, p < 0,05), y
naumneHtos ¢ CA 2-ro Tuna u Al co cTeneHbto arperauum,
pa3smepom arperatos (r = 0,53 n r = 0,61 cOOTBETCTBEHHO,
p < 0,05) n ctaxem 3abonesaHuns CA (r = 0,51; p < 0,05).
MonyyeHHble HaMM AaHHbIE O B3aMMOCBA3M NOBbILLEHHOTO
YPOBHSA MUKO3UANPOBAHHOIO remornobmHa ¢ NoBbIEHK-
eM arperauum TpomboLUMTOB COrNacyTCA C pesyabTaTamu
nccneposaHma [11], npoBeaeHHOro Ha 601bLION KoropTe
naunenTos ¢ C/l; B Hawem uccnesoBaHUM BblABAEHA KOp-
pensuMoHHasa CcBA3b M Ha npeagvabeTMyeckoin craguu.
Kpome TOro, onpeneneHa B3anMMOCBA3b MOBbILWEHHOTO
YPOBHSA MIMKO3UIMPOBAHHOIO reMornobuHa ¢ pasmepom
arperaToB y NaLWeHTOB.

YcTaHOBNEHO, YTO B MPUCYTCTBMM GOPCKOIMHA NpPOUC-
XOAWUT CHUXKEHME arperauumn TpPoMOOLUTOB U YMeHbLLEHNE
pa3mepos arperatos y naumeHToB ¢ HTY u Al ny 350p0BbIX
nobposonbles. Y naumeHTos ¢ CA, 2-ro Tmna u Al TaKxe Bbl-

ABNIEHO CHUXKEHWe arperaumm, o4HaKo CTerneHb arperaumm
CHM3MMACb MeHee BbIPaXKeHHO, YeM B ApYyrux rpynnax, a
pasmep arperaTtos He U3MEHWJICA MO CPABHEHMIO C pesy/ib-
TaTOM B OTCYTCTBUM GOPCKOAMHA U OCTa/ICA MOBbILWEHHbIM
Mo CpaBHEHMIO C NapaMeTPOM Yy 340POBbIX 4OHOPOB M na-
umeHTos ¢ HTY B npucyTcTBumn dopckonunHa. B nccneaosa-
Hum C. Livingstone [13] nokasaHo, 4To npu CA 2-ro Tvna
NPOUCXOAUT CHUMEHUE aKTUBALMM aaeHMNATLMKAE3bI NPo-
cTarnaHgmHom E1. B pabote [8] oTmeyaeTcs, 4TO Hapylue-
HVMe GYHKUMM adeHnnaTumKknasbl npu CL moxeT 6biTb CBS-
3aHO C MHCY/IMHOPE3UCTEHTHOCTbIO, O4HAKO MEXaHU3M A0
KOHL,A He YCTAaHOB/IEH W elle MeHee M3y4YeH Yy NauueHToB
C HapyLIeHMeM TONEPAHTHOCTH K rtoKo3se. Mpu nHKybaunm
Tpombouutos ¢ IBMX cTeneHb arperaumu CHuKanacb BO
BCeX rpynnax, npuyem 6onee BbipaXKeHHOE CHUXeHMe arpe-
rauvMn M ymeHblUeHMe PasMepoB arperatos 0TMeYasnoch B
obeux rpynnax nauueHTos (cm. Tabn. 2).

MoBblWeHWe arperaumoHHON aKTUBHOCTM TpomM6OLM-
TOB, OTMEYaemoe Mpu HapyLeHUAX yrnesogHoro obmeHa,
accoummpoBaHHbIX ¢ Al, npexae BCero, CBA3aHO C XPOHU-
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YecKoM runeprankemmeint. 31o o6CcToATENbCTBO NPUBOAUT
n K aucperynaumm UAM®-onocpeaoBaHHON CUTHANbHOWM
cuctembl, 0bHapyKeHHOM B NPOBEAEHHOM UCC/eA0BaHUMN.
MonyyeHHble AaHHble CBMAETENbCTBYIOT O TOM, YTO Yy na-
LMEHTOB C MeTabonnyeckMmmn HapyweHUAMU cylecTByeT
BbICOKUIA PUCK TPOMBOTUUECKUX OCOKHEHWA, BO3MOXKHO,
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