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Aim. To study influence of beta-blockers carvedilol and metoprolol tartrate on platelet aggregative ability, evaluated by three different methods, in patients with acute ST segment
elevation myocardial infarction (STEMI).

Material and methods. A total of 86 men aged 36-68 with uncomplicated STEMI were included into an open, comparative, randomized study. Patients were randomized into
two groups of beta-blocker treatments. Patients (n=44) of the first group received carvedilol; patients (n=42) of the second one - metoprolol tartrate. Parameters of platelet he-
mostasis: the maximum amplitude and rate of platelet aggregation induced by ADP, ristomycin and collagen; mean platelet volume (MPV); serum level of soluble CD40 ligand
(sCD40L) were evaluated on the 2nd and 24th day after STEMI onset.

Results. In patients with uncomplicated STEMI carvedilol more prominently reduced in vitro platelet aggregation induced by adenozin-5'-diphosphate in high concentration, ris-
tomycin and collagen than metoprolol tartrate. Carvedilol also more significantly decreased MPV in comparison with metoprolol tartrate. However, effect of both carvedilol and
metoprolol tartrate on the level of another platelet aggregation marker - sCD40L was comparable.

Conclusion. Carvedilol and metoprolol tartrate have similar effect on platelet aggregation though in according to some tests carvedilol more prominently reduces platelet aggre-
gation than metoprolol tartrate.

Key words: ST-elevation myocardial infarction, carvedilol, metoprolol tartrate, platelet aggregation.
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BnusiHue KapBeaunona Ha arperaLmio TPOMGOLIMTOB y MY)KHYUH B OCTPOM NMepuofe MHdbapKTa MMoKapaa ¢ nogbeMom cermeHTa ST
A.H. 3akuposa', b.H. Fapudynnun’*, ®.C. 3apyaui', H.3. 3akvposa’

' BalWKMPCKMIA rOCYAaPCTBEHHbIV MEAMLMHCKII yHuBepcuTeT. 450000 Yda, yn. NleHuHa, 3

? Topogckas knvHuyeckas 6onbHuLa N218 Yol 450009, Yoba, yn. brioxepa, 3

Llenb. /3yunTs 3dphekTbl GeTa-afpeHoba0KaTOpOB Kapeamnona 1 MeTonposona TapTpaTa Ha arperaLyionHyio CnocobHOCTb TPOMOOLIMTOB, OLiEHEHHYIO C MOMOLLbIO TPeX pas-
JINYHBIX METOAMYECKUX MOAXO/08B, Y NALMEHTOB B OCTPOM MepUOfe MHMApKTa MOKapaa ¢ nofbemMom cermerta ST (UMIIST).

Martepuan v MeTofpl. B MOHOLEHTPOBOE, OTKPLITOE, CPABHUTENBHOE, PaHAOMU3NPOBAaHHOE UCCNeAoBaHMe Obinn BKITIOYEHbl 86 MyXUMH B Bo3pacTe oT 36 o 68 neT ¢ nep-
BUYHbIM HEOCTOXHEHHBIM VIMTIST. TauwmeHTs! b1 paHaoMMU3MpOBaHbI B ABE rpyMMbl HEOTNOXHO Tepanuu BeTa-bnokatopamu: 1-1 rpynna nonyyana kapseaunon (n=44);
2- rpynna — MeTonponona tapTpat (n=42). Ha 2 1 24 neHb ot febiota MIMMST onpefensnu napameTpsl TPOMOOLMTapHOTO reMOCTasa: MakcMasbHYI0 aMnnTydy 1 CKopocTs
arperauyiv TpoMOOUMTOB, MHAYLMPOBaHHON ALLD, PUCTOMMLIMHOM V1 KONNareHoM; cpeaHnin obbem TpomboLmtos (MPV); KoHLeHTpauwmio pactsopumoro mradaa CD40 (sCD40L)
B MNa3me KPoBMU.

Pe3synbTaTbl. [py MCMONb30BaHWW Y NALMEHTOB C HEOCTOXHeHHbIM MIST KapBeAnnon npeBoCXoauT METONPONONa TapTpaT Mo YMeHbLLIEHMIO in Vitro arperaLym TpoMooLm-
TOB, MHAYLIMPOBaHHOV BBefieHVeM B GoraTyio TpoMboLmTaM nnasmy afeHo3rH-5"-audocdaTta B BbICOKOWM KOHLEHTPaLIMM, PUCTOMULIMHA U KonnareHa. Kapseavnon B 6onb-
LUl CTeNeHW No CPaBHEHMIO C METOMPONONa TapTPaTOM NMPUBOAMT K yMeHbLUeHMIo MPV. OfHaKo kapBeAMoN v METOMPONON CONOCTaBMMO BAMAIOT Ha KOHLLEHTPaLWIiO Apyro-
ro Mapkepa arperauuu Tpomooumtos — sCD40L.

3aknioueHne. KapBeaunon MMeET CXOLHOE BAUSHUE, a N0 sy TECTOB B OOMbLLEN CTEMNEHN, YeM METONPONONa TapTpaT, yMEHbLUAET arperaLmio TpPoMOOLMTOB.

KnioueBble cioBa: MHDapKT MUOKapaa C NOAbEMOM cerMeHTa ST, KapBeaynon, MeTonponona TapTpart, arperaLmns TPOMOOLNTOB.

P®K 2010;6(2):149-159

*ABTOp, OTBETCTBEHHBIN 3a Nepenncky (Corresponding author): germes1981@list.ru

The WHO forecasts that ischemic heart disease (IHD)
will become the most frequent reason of disability and death
by 2020 [1]. Fatal IHD outcomes decrease in economically
developed countries of Western Europe at the end of the
20th century is mainly explained by myocardial infarction
(MI) morbidity (but not mortality) reduction [2]. This makes
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Mo nporHo3y skcneptos BO3, k 2020 roay nwemmn-
yeckas bonesHb cepaua (MBC) ctaHeT Hambonee YacTon
NpPUYMHON NoTepU TPyA0CnocobHocT 1 cvepTn [1]. Of-
HaKo Jae B 3KOHOMUYeCKy braromnony4HbIx ctpaHax 3a-
nagHow EBponbl yMeHbLUeHMe Yica aTanbHbIX MCXOL0B
NBC B koHLe XX Beka 0ObACHAETCH, B OCHOBHOM, CHU-
XeHneM 3a001eBaeMoCTU, a He CMepPTHOCTM OT MHMaPK-
Ta Mrokapaa (VM) [2]. ToT hakT 060CHOBBIBAET BaXKHOCTb
pa3paboTKM 1 BHEAPEHWS B KIIMHNYECKYIO NMPaKTUKy fe-
4eOHbIX MOAXOA0B, HaMpPaBJIEHHbIX Ha yIy4YlIeH1e npo-
rHO3a 6OJIbHbIX C COCTOSBLLMMCS KPYMHBIM KOPOHAPHBIM
CoObITMEM.

3HauuTeNbHOE MeCTo B Tepanum 0obHbIX MM 3aHK-
MatoT beTa-agpeHobnokatopb! (BAB). OCHOBHOM apryMeHT
NX NPUMEHEHMS — NO3UTVBHOE BIINSIHWE Ha YacTOTy BO3-
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itimportant to develop and and implement into clinical prac-
tice treatment methods aimed to improve prognosis of pa-
tients after severe coronary events.

Beta-blockers play an important role in Ml patients treat-
ment due to their positive influence on frequency of dis-
ease end points development. Today there is no evidence
that any particular B-blocker is more efficient than others
in unstable IHD therapy. At the same time B-blockers of the
third generation, such as carvedilol, are already available.
They have a number of significant advantages compared
to drugs of previous generations. Efficacy of carvedilol in
chronic heart failure (CHF), stable IHD and hypertension
treatment is extensively covered in literature [3]. At the same
time information about carvedilol treatment in patients with
acute Ml is insufficient. Only scarce information about an-
tiplatelet properties of carvedilol is available [4]. That is why
evaluation of carvedilol impact on platelet hemostasis at max-
imal expression of aggregation provoking agents is necessary.

The aim of the study was to evaluate effects of B-block-
ers carvedilol and metoprolol tartrate on platelet ag-
gregative ability, which were examined in patients with acute
ST segment elevation myocardial infarction (STEMI) with
three different methods

Material and methods

A total of 86 men aged 36-68 (median age — 55,0
[51,0;59,0]) with verified first uncomplicated STEMI
without severe comorbidity were included into a single-
centre, open longitudinal randomised study, which was con-
ducted in two parallel groups with stepped dosing
(carvedilol) or without it (metoprolol tartrate).

STEMI was diagnosed in accordance with Guidelines
adopted at joint conference of the leading cardiologic as-
sociations [5]. The exclusion criteria were: duration of STE-
Ml more than 24 hours; previous Ml according to history
or ECG data; acute heart failure of 1I-1V classes by Killip;
atrioventricular (AV) blockade of II-1Il degree; heart rate (HR)
less than 50 beat per minute; intolerance to acetylsalicylic
acid, carvedilol or metoprolol; severe comorbidities. Patients
with platelet plasma level out of 200-400-10°/I range were
also excluded.

All patients were randomized into two groups after lab-
oratory and instrumental confirmation of STEMI: the first
group — 44 patients treated with carvedilol (Acridilole,
Akrichin) and the second one — 42 patients treated with
metoprolol tartrate (Egilok, Egis).

According to ethical standards of Helsinki Declaration
on biomedical experimentation in people of 1975 and its
revised version of 1983 all details of the research were dis-
closed to the participants before the study and all partic-
ipants signed the special form of informed consent. The clin-
ical study was approved by local ethical committee of the
university where it was conducted.

During the first day of STEMI carvedilol was taken in dai-

HUKHOBEHWSI TBEPIbIX KOHEYHbIX TO4Yek 3aboneBaHus.
Ha cerogHAWHNA AeHb HET OKa3aTenNbCTB TOro, YTO Ka-
KOW-TO KOHKpPeTHbIN BAB 6onee achdekTMBeEH Npu HecTa-
ounbHbIx hopMax MBC. B To e BpeMms, B apceHane Kap-
auonoros nmetotcs bAB TpeTbero nokoneHus, obna-
Jalolme pagoM CyLLeCTBeHHbIX NMPenMyLLEeCTB Nnepef,
npenapatamMu nNpedbigyLx reHepauumn, B 4acTHOCTU
Kapsegunos. B nutepatype [OCTaTOMHO MOJSHO Mpen-
CTaBfeHbl faHHble 06 3PhEKTUBHOCTM Tepanumn KapBe-
OMI0NIOM XPOHMYECKOW cepAeqHOn HegoCTaTO4HOCTU
(CH), ctabunbHbix dhopm NBC, apTepranbHOn rmnepTo-
HuK (AT) [3]. Ha 3ToM dhoHe oLy LLaeTcs iBHbIN AehuumT
MHOPMaLLMK KacaTenbHO XxapakTepa nprMeHeHms Kap-
BeAM/I0f1a y NaumMeHToB B OCTPOM neprioge VM, B ToM vumc-
Jle B CpaBHUTENIbHOM acnekTe. [1pn 3TOM MMEeIoTCA NLLb
OTPbIBOYHbIE CBEeHUSs, YTO KapBeAMIon obnafaeT aH-
TUarperaHTHbIMK CBOMCTBaMM [4]. BbllleckazaHHoe AnK-
TyeT HeOOXOAMMOCTb NCCIe0BAHUM, B KOTOPbIX ObINO Obl
OLIEHEeHO BNMsIHME KapBeamiona Ha TPOMOOLUMTapHbIN re-
MOCTa3 B YCIIOBMSAX MaKCUMalbHOW 3KCMpeccun npo-
arperaHTHbIX areHToB.

Llenb nccnenoBaHus — n3y4mTb dhdekTbl beTa-anpe-
HOOMNOKATOPOB KapBeauiona 1 MeTonposiona TapTpaTta Ha
arperauyoHHyto CnocobHOCTb TPOMOOLIMTOB, OLIEHEH-
HYIO C MOMOLLbIO TPEX Pa3NNYHbIX METOAMYECKMX NOOXO-
[0B, Y NaLMEHTOB B OCTPOM Mepurofe MHMapKTa M1mokapaa
C NOABEMOM cermMeHTa ST.

MaTepwnan n metobl nccnegoBaHus

B MOHOUEHTPOBOE, OTKPbITOE, MPOAONBHOE, NpOBe-
OEeHHOe B 1BYX MapasesbHbIX Fpymnnax co CTyneH4YaTbIM
nonbopom 03bl (KapBeamnon) nnmn 6es Takosoro (Me-
TOMPOONa TapTPaT) PaHAOMU3MPOBAHHOE UCCNefoBaHME
ObINM BKIIIOYEHBI 86 MY>XXYMH B BO3pacTe oT 36 10 68 neT
(MegmaHa 55,0 net[51,0;59,0]) C BEPUDULMPOBAHHbBIM
nepsunyHbIM M ¢ nogbemom cermenTa ST (MMIMST) He-
OCIIOXXHEHHOTO TeveHMs Be3 TaxKenom KoMopOuaHOM Nna-
TOJIOTUIN.

NMIST Obin AMArHOCTUPOBAH COrNacHO PEKOMEH-
[aTeNnbHOMY LOKYMEHTY, MPUHATOMY Ha COBMECTHOMW
KOHepeHLMM BeOyLLMX KapAMONOrMIYeckX accoumaLmm
[5]. KpnTepum nckmovenns: gasHocTb IMTIIST cBbile of-
HWX CYTOK; aHamMHecTn4eckume 1 IKI ykaszaHWd Ha paHee
nepeHeceHHbIn M ; octpas CH II-1V knaccos no Killip; aT-
proBeHTpUKynspHas (AB) 6nokaga Il-1ll cteneHn; YacTo-
Ta cokpalleHnn cepaua (YCC) meHee 50 ya. B MUH; He-
NepeHOCMMOCTb aLeTUNCANMLMIOBON KUCIOTbI, KapBe-
L/NoNa Unv MeTonposona; TsxXenble 3abonesanHus apy-
MX OPraHoB U cncTeM. JONONHUTENBHO 13 MCCNeA0BaHUA
NCKIIOYaNMCh MaumMeHTbl C KOMIMYECTBOM TPOMOOLMTOB
nfa3Mbl, HAXOOMBLUMMCA BHe npefena amanasoHa 200-
400-10°/n npy 0QHOM 13 ONpefeneHnit NapaMeTpoB re-
MOCTa3a.

Bce naumeHTbl nocne NabopaTopHO-NHCTPYMEHTanb-
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ly dose of 12,5 mg twice a day with 12-hours interval, then
the dose was doubled every 4-5 days up to 50 mg per day.
Metoprolol tartrate was taken in daily dose of 200 mg (50
mg four times per day during the first day of STEMI and 100
mg twice per day from the second day) without prelimi-
nary dose titration. Carvedilol dose increase was stopped
or metoprolol tartrate dose reduction was started when rest
HR appeared less than 55 beat per minute or blood pres-
sure fell below 100,/70 mm Hg, given no therapy with oth-
er antihypertensive drugs with lower class of recommen-
dation was conducted. A B-blocker dose was also revised
when AV blockade | degree was registered on ECG.

All patients received acetylsalicylic acid, unfractionat-
ed heparin, simvastatin. Thrombolytic therapy with strep-
tokinase was conducted in 46,5% of patients. Treatment
with angiotensin-converting enzyme inhibitors and nitrates
was conducted depending on STEMI clinical course.

The following parameters of platelet hemostasis were
evaluated on the 2nd and 24th day after STEMI onset: max-
imal amplitude and rate of platelet aggregation induced by
adenosine-5'-diphosphate (ADP) 1 and 5 U-mol, ristomycin
1,2 mg/mland collagen 0,1 mg/ml by light transmission
at the 30th second using reagent set (“Renam”, Moscow);
mean platelet volume (MPV) by conductometric method
in the same channel with red blood cells using automatic
blood analyzer; soluble CD40 ligand (sCD40L) plasma con-
centration by enzymoimmunoassay with anti-sCD40L
monoclonal antibody test (“Bender MedSystems”, USA).

Data were processed by the software package STATIS-
TICA 6.0 (StatSoft Inc.). If distribution of attribute was near-
normal parametric statistics was used: calculation of mean
value (M), standard deviation (SD), standard error of mean
(SE). When distribution of a studied attribute was not nor-
mal, median (Me) and interquartile range [lq;uq] were cal-
culated. Differences between the groups were deter-
mined by Student’s t-test for dependent and independent
samples; Mann-Whitney U-test and Wilcoxson's test
were used for nonparametric data. Comparison of the
groups by a qualitative attribute was performed using two-
tailed Fisher’s exact test. Spearman’s rank correlation co-
efficient (r) was calculated for evaluation of quantitative at-
tributes correlation. Continuous variables are represented
as mean values + mean square deviation (M£SD) or as Me
[lg;uq]. Distinctions were considered significant at p<0,05.

Results

The studied groups were comparable by principal clin-
ical and demographic indices (Table 1). Concomitant
therapies are described in Table 2.

Table 3 demonstrates indices of induced platelet ag-
gregation in both groups.

MPV was determined to better define platelet function-
al state. MPV in the carvedilol group decreased significant-
ly 3 weeks after STEMI onset compared to the initial value

Horo noaTeepxxaeHus UMMST Obinv paHLOMN3MPOBaHbI
B [B€ rpynnbl HeOoTNoXHoW Tepanun BAB: 1-9 rpynna —
nony4vasliue kapseamnon (Akpuannon, AKpnuxuH) — 44
yenoseka; 2-4 rpynna — nosyyaBlive MeTOonposnosna
TapTpaT (3runok, Egis) — 42 Yenoseka.

CornacHo 3TM4eCckM CTaHAapTaM XenbCUHKCKOW AeK-
napaumm no npoBefeHuio OMoOMeaNLUHCKUX UCMbITa-
HuK y mogen 1975 1. 1 ee NepecMOTPEHHOro BapMaHTa
1983 r., y4aCTHUKM NCCNEf0BaHNSA Dbl O3HAKOMIIEHbI
CO BCEMM AeTansiMU A0 Hayana neveHmns no cneumanbHom
dopme MHPOPMUPOBAHHOTO cornacua. KnunHuyeckoe
NCrbiTaHWe ObIO 0A00PEHO NOKaNbHbIM 3TUYECKMM KO-
MUTETOM YHWBEPCUTETA, IAe OHO NPOBOAMIIOCh.

Kapsenunon HazHa4anu B nepsble cytkm IMIIST B foze
12,5 Mr/cyt B ABa npuema C MHTepBasoM B 12 4 ¢
nocneayoLmMM yaBOeHEM A03bl KapBeAUI0Na Kaxaple
4-5 gHa po 50 mr/cyt. MeTonponona TapTpaTt Ha3zHava-
N B nepB.ble CyTkM B fo3e 200 Mr/cyT per 0os B YeTbipe
npriemMa, a co BTOPOro AHs 3aboneBaHus - B Ba npremMa
6e3 NpenBapUTENBHOM TUTPaLIMM [03bl. Kputeprsmi K npe-
KpaLLeHWMIo yBeMYeHns 003kl KapBeauiona nim Havany
CHVXXEHWS [03bl METOMpPOoSona TapTparta CiyXuiu 4o-
cTvkeHre YCC B nokoe Huxe 55 ya. B MUH UK CHMXe-
HMe ypOBHSA apTepuasibHoro fasneHns MmeHee 100/70 mm
PT.CT. NPV OTCYTCTBUM HAa3HAYeHMSA OPYrX NeKaPCTBEHHbIX
cpencTs, obnafaoLLMx rMNoOTEH3NBHBIM AEUCTBUEM U
Donee HM3KMM pekoMeHaaTeNbHbIM Knaccom npu MMIMST.
Takke nepecmoTp 0o3bl BAB nposogunca B cny4dae pe-
rmcTpaummn Ha DK AB 6rnokagbl | cteneHu.

Y BCex NaLMeHTOB UCMOMb30BaNMCh aLeTUIcanmum-
NOBas KMC0Ta, HePPaKLMOHMPOBAHHBIN renapuH, CUM-
BacTaTVH. YacTn naumeHTos (46,5%) npoBeaeHa TPOM-
bonuTnYeckas Tepanms CTPENTOKMHA30M. B 3aBMCMMOCTH
OT KNMHM4eckoro tedeHus MMIIST naumeHTaM Ha3Ha4a-
NNCb NHIMOUTOPbI aHMMOTEH3MHMNPEBPaLLatoLLero dep-
MEHTa 1 HUTPaTbI.

Ha 2 n 24 neHb ot gediota MUMIMST onpepensnu cne-
LytoLLpe napaMeTpbl TPOMOOLMTAapHOIo reMocTasa: Mak-
CMUManbHYI0 aMMUTYAY W CKOPOCTb arperaumm TpoMbo-
LIMTOB, MHOYLIMPOBaHHOM afgHo3uH-5"-amndocdata (AAD)
115 MKM, pUCTOMULMHOM B KOHLEHTpauumn 1,2 Mr/mn
nkonnareHom 0,1 Mr/ms, NoO KPMBOW CBETONPOMYCKAHMS
Ha 30-1 cekyHfe C MCnofb3oBaHMeM peakTnaos HIMO “Pe-
Ham" (MockBa); cpeaHuin obbem TpoMOoLMTOB (MPV) KOH-
OYKTOMETPUYEeCKMM METOLOM B OLHOM KaHaJsle C 3pUTpo-
LMTaMM C UCMOJIb30BaHVEM aBTOMATNYeCKOro reMaTtosio-
MMHECKOrO aHanmM3aTopa; KOHLIEHTPaLMIO PacTBOPUMOTrO M-
raHga CD40 (sCD40L) B nnasme KpoBu MMMyHObep-
MEHTHbIM METOAOM C MCNOMb30BaHMeM aHTU-sCD40L mo-
HOKMOHanbHbIX aHTUTen (“Bender MedSystems”, CLLIA).

[lns 06paboTKM pe3ynbTaToB UCCIIeL0BAHNA UCMOMb-
30Bascs nakeT craTmctudeckux nporpamm STATISTICA
6.0 (StatSoft Inc.). Mpw cooTBETCTBIM pacnpeaeneHns npu-
3Haka 3aKOHY HOPMarbHOro pacnpeneneHns Ncnonb3o-
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Table 1. Clinical and demographic characteristics of
examined patients

Tabnuua 1. KnMHnko-aHaMHecTMyeckas xapakTepucTunka
obcnenoBaHHbIX 6ONbHbLIX

Parameter Carvedilol  Metoprolol
(n=44) (n=42) p
Age, years (Me [lg;ua]) 55,0 54,5
[51,0:59,0  [50,0;58,0] 0,58

IHD AH in history, n (%) 35(79,6) 29(69,0) 0,33
risk Smoking, n (%) 35(79,5) 31(73,8) 0,61
factors Body mass index, 26,80 27,1 0,58

kg/m? (Me[lqugq))  [25.4;28,0]  [25,8;28,5]
Total cholesterol initial
concentration , mmol/I (M%SD) 5,30+0,67  5,44%0,80 0,38
Inferior M1, n (%) 15(34,1) 16(38,1) 1,00
Anterior MI, n (%) 29(65,9) 26(61,9) 1,00
Forming left ventricle
aneurism, n (%) 11(25,0) 9(21,4) 0,80
TIMI index, % (Me [lg;ug)) 2201,6:2,2] 1,6[1,6:2.2] 0,24

Table 2. Patients characteristics according

Mokasatens Kapseaunon MeTtonponon
(n=44) (n=42) p

Bozpacr, romp! (Me [lo;ua]) 55,0 54,5

[51,059,0]  [50,0,58,0] 0,58
OakTopbl Al BaHamHese, n (%)  35(79,6) 29(69,0) 0,33
picka Kypetne, n (%) 35(79,5) 31(73,8) 0,61
NbC HAekc Maccbl Tena, 26,80 27,1 0,58

kr /M (Me [lo;uq]) [25,4;28,0]  [25,8;28,5]

VicxoaHan KOHLEHTpaLwa
00LLiEro XonecTepuHa,
monb/n (M£SD) 5,30£0,67 5,44+0,80 0,38
/M HUXHeV CTeHKY NeBoro
xenygodka (11X), n (%) 15(34,1) 16(38,1) 1,00
VIM nepenet crenku 11X, n (%) 29(65,9) 26(61,9) 1,00
DopmupytoLascs
anespuama X, n (%) 11(25,0) 9(21,4) 0,80
Wrgexc TIMI, % (Me [lg;uc]) 22016221 1,601,622 0,24

to the drug therapy
Intervention, n (%) Carvedilol ~ Metoprolol
(n=44) (n=42)  pr

Indapamide, 2,5 mg,/day 1(2,3) 3(7,1) 0,35
Systemic thrombolysis
(streptokinase) 21(47,7) 19(45,2) 0,83
ACE Enalapril 10mg/day ~ 25(56,8) 28(66,6) 0,38
inhibitor  Enalapril 20 mg/day 6(13,6) 3(7,1) 0,48

Zofenopril 30 mg/day ~ 9(20,5) 10(23,8) 0,80

No ACE inhibitors 4(9,1) 1(2,38) 0,36
Nitrate Nitroglycerin (intraven-

ously during the first 43(97,7) 39(92,9) 0,35

two days)

Isosorbide mononit-

rate 40 mg/day 4(9,1) 2(4,8) 0,68

Isosorbide mononit-

rate 80 mg/day 0 1(2,4) 0,49
B-blockers  Metoprolol 100 mg/day 6(14,3)

Metoprolol 150 mg/day 11(26,2)

Metoprolol 200 mg/day 25(59,5)

Carvedilol 12,5 mg/day 2 (4,6)
Carvedilol 25 mg/day ~ 8(20,4)
Carvedilol 50 mg/day ~ 34(75,0)

*- two-tailed Fisher's exact test

Tabnuua 2. XapakTepuUcTnka naunmeHToB Nno npoBoauvB-
wencsa papmakoTepanuu

in the same group of patients: 10,30+0,88 vs 10,80+1,01
fl; p=0,03. In the metoprolol group MPV decrease was in-
significant: 10,86+1,04 vs 10,62+0,82 fl; p=0,21. Final
MPV values comparison between the groups showed that
carvedilol reduced platelet volume more prominent than meto-
prolol, did but differences were not significant (p=0,08).

Examined MPV values were in line with normal distri-
bution law (Shapiro-Wilk’s test). So MPV value shift left-
wards was achieved due to simultaneous change of ma-
jority of platelet subpopulations but not because of specific
fraction of platelet pool reduction (maintenance of unimodal
distribution) as Fig. 1 shows.

Bmewarenbcteo, n (%) Kapsepgunon Metonponon

(n=44) (n=42) p*

VHaanamua, 2,5 Mr/cyT 1(2.3) 3(7,1) 0,35
C1CTeMHbIA TPOMBOM3NC
(cTpenTokuHa3a) 21(47,7) 19(45,2) 0,83
WHru- SHananpun 10 mr/cyr 25 (56,8) 28(66,6) 0,38
buTop Sxananpun 20 Mr/cyt  6(13,6) 3(7,1) 0,48
o} 3odeHonpun 30 mr/cyt 9 (20,5) 10(23,8) 0,80

He Ha3Ha4anmcs 4(9,1) 1(2,38) 0,36
Hupo- HutpornuuepwH (8/8

npenapat B repsble 2-ecytok)  43(97,7) 39(92,9) 035

V30copbuaa MoHo-

HuTpaT, 40 Mr/cyT 4(9,1) 2(4,8) 0,68

V30copbrpa MoHo-

Hutpar, 80 Mr/cyT 0 1(2,4) 0,49
BAB Metonponon, 100 Mr/cyT 6(14,3)

Metonponon, 150 mr/cyt 11(26,2)

Metonponion 200 Mr/cyt - 25(59,5)

Kapseaunon 12,5 mr/cyt 2 (4,6)
Kapseavnon 25 mr/cyt -~ 8(20,4)
Kapsegunon 50 mr/cyt 34(75,0)

* — [IBYCTOPOHHMIA (two-tailed) TouHbIn KpuTepuit Guepa

BaNV METOAbI NapaMETPUHECKOM CTaTUCTUKI: BbIYMCTIEHVE
cpeaHero 3HaveHus (M), cpeHeKBaApPaTUYHOIO OTKII0-
HeHus (SD), cTaHmapTHOM oLnbkm cpegrero (SE). Mpw oT-
YU pacnpeneneHns U3y4aemMoro nprsHaka oT Hop-
MasbHOro MCMOMb30BaNNCh BblYMCIeHe MeanaHbl (Me),
MeXKBapTUnbHOro pasmaxa [lg;uq]. Pasnuuma mexay
rpynnamMu BbISBASNN C NOMOLLbIO t-kpuTepusa CTblofeH-
Ta 0115 3aBUCUMbIX Y HE3aBMCUMBbIX BbIDOPOK, AN Hena-
PaMEeTPNHECKMX OAHHbIX — C UCNOMb30oBaHWeM U-kpute-
pra MaHHa-YUTHN 1 KpuTepms YMIKOKCOHa. CpaBHeHVe
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Table 3. Platelet induced aggregation indices before and after the treatment

Index Carvedilol (n=44) Metoprolol (n=42) p
ADP in the concentration of 1-10°°M, (M%SD)
Speed on the 30-th second, % /min Baseline 30,88+5,68 30,50+5,93 0,76
after the therapy 22,70£3,33 23,53+3,91 0,29
Maximal range, % Baseline 28,17+5,02 27,59+5,77 0,62
after the therapy 24,04£2,95 24,62%2,71 0,35
ADP in the concentration of 5-10°°M, (M=SD)
Speed on the 30-th second, % /min Baseline 38,22£5,20 39,53+5,46 0,26
after the therapy 27,27+3,78 28,25+4,49 0,28
Maximal range of the second wave, % Baseline 35,09+5,39 34,74+4,16 0,73
after the therapy 26,24+3,52 28,22+4,54 0,035*
Ristomycin in the concentration of 1,2 mg/ml, (M+SD)
Speed on the 30-th second, % /min Baseline 49,99+6,43 49,73£6,33 0,72
after the therapy 35,50+4,96 38,31+£6,53 0,03*
Maximal range, % Baseline 82,28+7,41 83,94+7,67 0,31
after the therapy 65,21+6,88 69,31+6,73 0,007*
Collagen in the concentration of 0,1 mg/ml, (Me [lg;uq])
Speed on the 30-th second, % /min Baseline 25,10[23,55;26,00] 23,90[20,70;26,00] 0,33
after the therapy 15,50[14,20;16,90] 15,40[14,20;17,00] 0,82
Maximal range, % Baseline 26,95 [24,80;29,40] 26,80[24,70;29,00] 0,32
after the therapy 18,90 [17,05;20,50] 20,50[18,40;21,80] 0,047*
* - differences between the groups are significant (p<0,05).
Tabnuua 3. MNokasaTenu MHAYLMPOBAHHOWM arperauum TpoMOOLMTOB A0 M NOCJIE JieYeHu s
Mokasartenb Kapsegunon (n=44) Metonponon (n=42) p
ALD B KoHueHTpaLwmn 1-10° M, (M+SD)
CkopocTb Ha 30-1 cekyHae, % /MyH NCXOAHO 30,88+5,68 30,50+£5,93 0,76
nocre Tepanum 22,70£3,33 23,53£3,91 0,29
MakcvmanbHas amnanTyaa, % NCXOOHO 28,1745,02 27,59+5,77 0,62
nocne Tepanum 24,04+2,95 24,62+2,71 0,35
AN® B koHUeHTpauum 5-10° M, (M£SD)
CkopocTb Ha 30-1 cekyHfe, % /MVH MNCXOAHO 38,22£5,20 39,53£5,46 0,26
nocse Tepanuu 27,27%3,78 28,25%4,49 0,28
MakcvmanbHas aMnanTyaa 2-ov BofHbl, % UCXOAHO 35,09+£5,39 34,74+4,16 0,73
nocsie Tepanum 26,24+3,52 28,22+4,54 0,035*%
PUCTOMMLMH B KOHLEHTPaLmu 1,2 mr/mn, (M£SD)
CkopocTb Ha 30-1 cekyHae, % /MVH MNCXOAHO 49,99+6,43 49,73+6,33 0,72
nocre Tepanum 35,50£4,96 38,31£6,53 0,03*
MakcumanbHas amnantyga, % MNCXOAHO 82,28%7,41 83,94+7,67 0,31
nocse Tepanuu 65,21%6,88 69,31+6,73 0,007*
KonnareH 8 KoHueHTpaumm 0,1 mr/mn, (Me [lg;uq])
CkopocTb Ha 30-1 cekyHae, % /MyH MNCXOAHO 25,10[23,55;26,00] 23,90[20,70;26,00] 0,33
nocrie Tepanum 15,50[14,20;16,90] 15,40[14,20;17,00] 0,82
MakcumanbHas amnanTtyaa, % MNCXOAHO 26,95 [24,80;29,40] 26,80[24,70;29,00] 0,32
nocre Tepanum 18,90[17,05;20,50] 20,50[18,40;21,80] 0,047*

* — PasnnaMA MeXay rpynnamyi CraTucT4ecku 3Hadmmsl (p<0,05).

MPV correlated directly with maximal amplitudes of ag-
gregation induced by ADP 5 U-mol (r=0,27; p=0,012)
and by collagen (r=0,28; p=0,009). Correlation with max-
imal amplitudes of aggregation induced by ADP 1 U-mol
and by ristomycin was not significant (Fig.2).

rpynn no Ka4eCTBEHHOMY MPKU3HaKY OCYLLEeCTBAANN C UC-
NONb30BaHMEM ABYCTOPOHHEro TO4YHOrO Kputepms Ou-
Wepa. Ona oueHKM KOppenaumm KoMYeCTBEHHbIX Npwu-
3HAKOB PacCyMUTbIBANM KO3 MULMEHT PaHrOBOM Koppe-
naumm CnnpmMena (r). HenpepblBHblE BENWMHMHBI Npe[-
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Figure 1. MPV distribution in the carvedilol (car) group

under the influence of treatment (1—2).
Lines show expectative cases number at normal attribute distribution.
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PucyHok 1. PacnpepeneHue nokasatenen MPV B rpynne
KapBeaunona (car) nog BANSHMEM NeYeHus
(1-2)

NnHuamun YKa3aHo oXxunpgaemoe Konm4ecTso ciy4aes Npn aHHOM 3Ha4ve-

HUW NapamMeTpa B diy4ae HOpMaJibHOro pacnpeaeneHuns npnusHaka

The initial levels of sCD40L were distributed as follows:
in the carvedilol group the upper range of 25-th percentile
was 0,69 ng/ml, the median — 1,81 ng/ml, the upper range
of 75-th percentile — 2,85 ng/ml, the mean value -
2,21%1,88 ng/ml; in the metoprolol tartrate group the up-
per range of 25-th percentile was 0,82 ng/ml, the medi-
an — 1,59 ng/ml, the upper range of 75-th percentile -
2,78 ng/ml, the mean value — 2,05%+1,67 ng/ml.

CTaBJIeHbl KaK CpefHue 3Ha4eHms + CTaHOapTHOE OTKI10-
HeHwue cpeaHero (M+SD), nubo Me [lg;uq]. Ctatnctinye-
CKM 3HaYMMbIMK cHMTanm pasnuyma npm p<0,05.

PesynbTaThl

CchopmumpoBaHHble rpynrbl NaLeHToB Obln CpaBHU-
Mbl MO OCHOBHbIM KIIMHMKO-AeMOorpadmyeckiM nokasa-
Tensm (Tabn. 1). MNpoBoaMMasn conyTCTyloLas Tepanms
nauneHTOB, BKITIOYEHHbIX B MCCNefoBaHWe, OTPaXKeHa B
Tabn. 2.

Mokasatenu MHOYUMPOBAHHOW arperaumm TpoMoo-
LMTOB B rpynnax npencrasneHbl B Tabn. 3.

C uenbto 6onee NMonHO OxapakTepr3oBaTb (yHKLMO-
HaNbHbIN CTaTyC TpoMOoUMTOB Obin onpeneneH MPV.
Yepes 3 Hep oT aediota MIMIIST B rpynne kapseamnona
3HaveHne MPV cTaTUCTUYECKM 3HAYVIMO CHU3MIIOCh MO
CPaBHEHWIO C CXOAHbIMM NMoKasaTensMu s TOW Xe rpyn-
nbl naumentos: 10,30+0,88 vs 10,80+1,01 ¢pn; p=0,03.
B rpynne metonposnona ymeHblueHne MPV Ha (poHe npo-
BOAMMOW Tepanum ObiNo CTaTUCTUHECKM HE3HAYUMbIM:
10,86%+1,04vs 10,62+0,82 dn; p=0,21. CpaBHeHMe KO-
HeYHbIX NokasaTenen MPV obenx rpynn Tepanum BbISBUIO
TEHOEHUMIO MPenMYLLECTBa KapBeaAMsIoNna nepes Meto-
MPONONOM B CHYXEHNW pa3MepoB TPOMOOLIMTOB, He [0-
CTUTLLYIO YPOBHS CTAaTUCTNYECKOM 3Ha4nMocTh (p=0,08).

Nccnepyemble nokasatenn MPV cooTseTcTBOBanu 3a-
KOHY HOpManbHOro pacnpeneneHus (kputepun LLlanmpo-
Yunka). Tem caMbiM CMelLLieHVe nokasaTtens MPV Bneso
LOCTUranoch He 33 CHeT YMEHbLUEHUA MPUCYTCTBUA B
KpOBOTOKE onpeaeneHHom hpakLnm TPOMOOLUTAaPHOTrO
Mnyna, HO CUHXPOHHbBIM M3MeHeHeM cofiepkaHus 0osb-
WMHCTBa cybnonynaumin TpomMOoumToB (coxpaHeHue
YHUMOZANbHOrO pacnpeaeneHus), 4To otpaxaet puc. 1.

BbisiBneHa NonoXxmrensHas CTaTUCTUYECK 3Ha4Mas
koppenauns MPV c MakC/ManbHbIMW aMnnnUTygamMu
arperaumu, nHayumposaHHon 5 MkM AOQD (r=0,27;
p=0,012) n konnareHom (r=0,28; p=0,009); cBsA3b C MaK-
CMManbHbIMU aMMNUTYyaMuU arperaumm, MHOyLMpPoBaH-
How 1 MKM AL® 1 pUCTOMULIMHOM, OblNa CTaTUCTUYEeCKM
He3Ha4nmom (puc. 2).

NcxopHble yposHU sCD40L pacnpefensnuce cre-
LyloLLMM 0Dpa3oM: B rpynmne KapBeamsona BepXHss rpa-
HVUA 25-0ro nepueHTunsa coctasuna 0,69 Hr/mn, menmaHa
pacnpefeneHns — 1,81 Hr/MJ1, BEPXHAA rpaHnLa 75-oro
nepueHtuns — 2,85 Hr/Mn, cpefHee 3HayeHUe —
2,21%£1,88 Hr/mMn; B rpynne MeTonponosa Taptpara
BEPXHAA rpaHuLa 25-0ro nepueHTung pasHanacs 0,82
Hr/MI1, MefiaHa pacnpegenenus — 1,59 Hr/mn, BepxHss
rpaHuua 75-oro nepueHtung — 2,78 Hr/mn, cpefHee
3HaveHne — 2,05%1,67 Hr/mn.

MepnuaHbl pacnpefneneHuns koHueHTpaumm sCD40L B
rpynnax Kkapsenunona 1 MeTonpoJsona Ha MOMeHT Haya-
Jla Tepanum He Pasnnyanmcb: BEPOATHOCTb OTCYTCTBIS Pa3-
nuani (p) coctaBmna 0,84. CpeaHuie 3HAYEHNS KOHEYHbIX
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MPV (fl) vs maximal amplitude of aggregation induced by 5 U-mol ADP (%)
Correlation: r=0,27; p=0,012.
48

= 95% confidence interval

maximal amplitude of aggregation (5 U-mol ADP, %)
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MPV (fl) vs maximal amplitude of aggregation induced by collagen (%)
Correlation: r=0,28; p=0,009

= 95% confidence interval

maximal amplitude of aggregation (induced by collagen, %)
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Figure 2. Relationship between MPV and maximal
amplitudes of aggregation

Initially medians of sCD40L concentration distribution
in both groups did not differ: probability of distinctions ab-
sence (p) was 0,84. Mean values of sCD40L final concen-
trations were: in the carvedilol group — 1,94+1,07 ng/ml;
in the metoprolol group = 1,89+1,14 ng/ml. There were
no significant distinctions in final SCD40L levels in both groups:
medians of distribution in patients treated with carvedilol
and metoprolol tartrate were almost the same (p=0,93).

sCD40L level did not correlate either with maximal am-
plitudes of aggregation induced by any applied agents or
with MPV values.

Discussion

Because significant sex differences in platelet aggregation
values in STEMI patients, the study was discriminating on
gender basis.

Only STEMI patients without severe comorbidity were
included into the study. This was due to high lability of platelet
hemostasis caused by different diseases. It allowed achiv-
ing unification of patients samples, crucial for detecting sig-
nificant distinctions between the groups,. Results of ran-
domized clinical study (RCS) COMMIT/CCS-2 published
in 2005 was another reason for a large number of exclu-

KoHueHTpaumin sCDA0L coctaBunv: B rpynne KapBeamnosna
—1,94%+1,07 nvr/mn; B rpynne metonposnona — 1,89+1,14
Hr/Mn. Mpy CpaBHEHWM KOHeYHBbIX ypoBHer sCD40L cTa-
TUCTUYECKM 3HaYMMble Pa3nnymsa nokasaTtenemn B rpynnax
Tepanuu OTCYyTCTBOBaI: MeAMaHbl pacrnpeneneHns no-
Ka3saTensa cpegu nuu, NPYHYIMAaBLUNX KapBeaWon 1 me-
TOMponona TapTpaT, dakTndeckn cosnanm (p=0,93).

He BbisiBneHbl Koppensauum ypoBHs sCD40L ¢ makcn-
ManbHbIMW aMNAVUTYAAMM arperaumm, NHAYLMPOBaHHOM
NoObIM 13 NCMONBb30BABLLMXCA areHToB, a Takxke ¢ MPV
noKasatensmu.

OOGcyxaeHue

Tak kak y naupeHTtos ¢ UMIIST onpepensiotcs cyLue-
CTBEHHbIE NOJMIOBbIE Pa3n4YMA B AMHAMMKE NoKasaTtenemn
arperauum TpomMboUMTOB, MPOBEEHHOE HAMU KITMHUYE-
CKoe uccnefioBaHme Obino ANCKPUMUHUPYIOLLM MO reH-
OEPHOMY MpPY3HaKy.

B nccnenosaHve Obinv BBeOeHb! naumeHTs ¢ UMIIST 6e3
TAXENON KOMOPOMAHOW natonoruu. STOT NoAaxoq, Obin
00yCnoBneH kparHe BbICOKOM NabMbHOCTbIO MoKasaTenen
TPOMOOLMTAPHOrO reMoCTasa, U3MeHSIOLLMXCS NPpK LUN-
POKOM CrekTpe 3abofeBaHNN Pa3NNyHbIX CUCTEM OPraHoB.
Tem camMbIM JOCTUranach yHUUKaLms BbIOOPKM NaumeH-
TOB, KPUTUYECKN BakKHas ONst pelleHnst NOCTaBAEHHbIX
3a[,a4 — B NepBYto o4epenb, ANs BbIABNEHNA CTaTUCTMYe-
CKM 3HaYMMBbIX PasnuymMm Mexay rpynnamu papmakore-
panuu. Jpyrm 0CHOBaHUEM LCMONb30BaHNs GOMbLIONO YMC-
na KpUTEPWEB UCKITIIOYEHUS CTann OnyOIMKOBaHHbIE B
2005 r. pe3ynbTatbl PaHLOMU3UPOBAHHOMO KITMHNYECKO-
ro nccnenoBaHms (PKI) COMMIT /CCS-2 [6]. CornacHo Bbi-
BoAaM aBTopoB PKW, BbICOKas arpeccBHOCTb CTapTOBOM
Tepanumm MeTOMNPOSIoNna TapTPATOM JOSKHa NOAPa3yMeBaTh
B3BELLEHHbIV NOAX0[ K 0Toopy naumeHTos ¢ IMIST, y ko-
TOpPbIX NO3UTUBHbIE 3(pdekTol BAB nepeBecat oTpuua-
TefbHble, B YaCTHOCTM reMOAMHAaMUYeCKMe.

PexxMbl Tepanun — C up-TUTPaLMen MM Makcu-
MaJibHOW CTapTOBOW [030M NpenapaTa — Obiv aganTu-
pOBaHbl 13 ABYX KpynHenwnx PKW nocnegHero gecatu-
netms COMMIT/CCS-2 n CAPRICORN [7], oka3aBLUMX
KIOYeBOEe BANAHME HA MOAXOLAbI K ONpefeNieHMIO TakTn-
K1 nedveHms BAB naumeHToB ¢ MIMTIIST. B npeactaBneHHom
paboTe He MPUMEHSNUCL BHYTPUBEHHbIe hopMbl BAB, Tak
KaK, BO-MepBbIX, KapBeaunona pocdar He 3aperncrpu-
pOBaH Ha TeppuTopun Poccnmnckon MepepaLiin, a BO-BTO-
PbIX, UMEHHO MapeHTepanbHoe BBeAeHVe MeTONpPosIona,
Mo MHEHMIO PALa 3KCNepToB [8], NprBeno K KPYMHbIM re-
MOJMHAMUYECKMM KaTacTpodaM (nperMyLiiecTBeHHO
KapavoreHHoMy LWoky) y naumneHtoB B COMMIT/CCS-2.
Elle oOHMM OCHOBaHWEM MCMOSIb30BAHMA BbICOKMX Me-
popanbHbiXx 003 BAB B Hawen paboTe nocayxun ToT
paKT, 4TO AaHHble Npenapatbl, B YaCTHOCTW KapBeamIon,
[10303aBMCMMO (HauMHas C MUKPOMOSIAIPHbBIX KOHLLEHT-
paLmin) BAUSIOT Ha arperawmio TpomboumTos [4, 9].
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MPV (¢pn) vs. max amnnuTyfia arperauui, nHayLupoBaHHon 5 MkM AZIO (%)
Koppenauyus: r=0,27; p=0,012
481
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Koppenauus: r=0,28; p=0,009
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PucyHok 2. CBsizb ypoBHert MPV ¢ MakcMManbHbIMK
aMnmMTyaamm arperaumm
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Figure 3. sCD40L levels distribution in the groups of
carvedilol (car) and metoprolol (met) before
and after the treatment (1—2)

sion criteria [6]. According to this RCS authors conclusion,
aggressive metoprolol tartrate start therapy requires care-
ful selection of STEMI patients to provide positive
B-blocker effects outbalance negative ones, in particular

PucyHok 3. XapakTep pacnpegeneHus yposHen sCD40L
B rpynnax kapsegunona (car) n metonposona
(met) go n nocne nevyeHusa (1—2)

Hamu BbISIBNEHO, YTO BbIPaXKEHHOCTb MapamMeTpoB
arperaumm TpoMOOLMTOB B NPUCYTCTBUN KapBegmnona
OblNa HEVAEHTUYHOM NPU UCMOMb30BaHNM PA3NYHbIX
npoarperaHTHbIx cTMynos (ALD, konnareH, puctoMu-
LIMH). DTO MOJSIOXEHWe COBMANo C pe3ysbTatamu, Nnony-
YeHHbIMW B APYrMX MCCNefoBaHnsax. B yactHoctn, kap-
BeAMII0N NPENSTCTBOBAN arperawumm TpoMooumnToB, 00-
YCIOBNEHHOW afipeHanHoM (CcpeaHsas MHrMbupyoLLas
KOHLeHTpauus npenapara, |Csq, coctaBuna 86 MkM) B
ropasfo MeHbLUeln CTeneHun, Yem Npu UCNOb30BaHUMU
TpoMbuHa (IC5q — 55 MkM) 1 Ca**-noHodopa A23187
(ICgo — 58 MKM) B Ka4ecTBe NpoarperaHTHbIX areHTos [4].
OTOT paKT, BEPOATHO, OTPaXKaeT KaCKafHbI MEXaHN3M
aKTVBaLMN TPOMOOLMTOB NyTEM BOBMEYEHMS PA3IUYHbIX
peLenTopHbIX, CUTHAMbHbBIX U (MEPMEHTHbIX CUCTEM,
BIVAHME Ha KOTOPble KapBeAMII0/1 OKa3blBaeT B HEIKBY -
BaJIEHTHOW CTEeMNeHMU.

Mpumenenre ALD B noporoson fose 1-10° M nos-
BONSIET OLLEHWUTL MepPBUYHYI0, 0OpaTMMYyIO arperaumio
TPOMOOUMTOB, CBA3AHHYIO C BANSHUEM CaMOro MHAOYK-
TOpa, HO He OTBETHOW CeKpeLnen NpoarperaHTHbIX Co-
e[VHEHWI, HAaXOASAIMXCA BHYTPU TpomboumTa. B Ha-
cTosien paboTe pa3nuyma Mexay rpynnamm Tepanunm
Mo BAVSIHMIO Ha 1-10 BOJHY arperaummn TpoMOoLMUTOB OT-
CyTCTBOBaNM, B TO BpPeMs KaK B rpynne KapBeannona Mak-
CMManbHas aMnanTyaa BTOPOW BOMHbI arperaumm, nH-
OYLNPOBaHHOW BbiCOKON (5 MKM) KOHLEHTpaLumen
ALD, Obina CTaTUCTUYHECKM 3HAYMMO MeHblLIe. DTO npefa-
NONOXWUTENbHO O3HAYaeT, YTo AaHHble BAB (npu wc-
MOJMIb30BaHHbIX PEXMMAX JIeYeHIs) COMOCTaBMMO BINSIOT
Ha HayanbHble 3Tanbl arperauum TpomboumMToB, 00-
ycnosnuvBaiolme hopMrpoBaHme TpombouMTapHom
NOAJSIOXKKM ANt peKpYTUHIa 1 (D1KCaLMm CrefyoLmx Ko-
JINYECTB KPOBSAHbLIX MACTUHOK. PaHee npoBefeHHble
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hemodynamic effects.

Treatment regimes - with up-titration and maximal start
dose - were adapted from the two largest RCS of the last
decade - COMMIT/CCS-2 and CAPRICORN [7], which ex-
erted crucial influence on B-blockers therapy in STEMI pa-
tients. Parenteral forms of B-blockers were not used in the
current study. First, because carvedilol phosphate was not
registered in the Russia, second, because there are some
expert opinions [8] that it was parenteral infusion of
metoprolol that resulted in severe hemodynamic accidents
(mainly cardiogenic shock) in patients. participating in COM-
MIT /CCS-2. Another reason for B-blockers high peroral dos-
es administration during the study was the fact that these
drugs, in particular carvedilol, influence platelet aggrega-
tion in a dose-dependent way (starting with micromolar
concentrations) [4,9].

We detected that platelet aggregation intensity in
presence of carvedilol was not identical given different ag-
gregation trigger-factors (ADP, collagen, ristomycin). This
is in line with some other studies results. In particular,
carvedilol hindered adrenalin-induced platelet aggregation
(mean inhibiting concentration, 1Cs,, was 86 U-mol)
much less than that, induced by thrombin (ICgy- 55 U-mol)
and Ca**-ionophore A23187 (IC5y- 58 U-mol) [4]. This
probably reflects a cascade mechanism of platelet activa-
tion by different receptor, signal and enzymatic systems in-
volvement, with carvedilol influencing them non-equiva-
lently.

Treatment with ADP in the threshold dose 1-10° M al-
lows to estimate primary reversible platelet aggregation driv-
en by inductor, but not by responsive thrombocytic secre-
tion of proaggregate substances inside the platelet. In our
study the groups did not differ in amplitude of the first wave
of aggregation, but the maximal amplitude of the second
wave of aggregation induced by high (5 U-mol) concen-
tration of ADP was significantly lower in the carvedilol group.
This may mean that these B-blockers (at treatment regimes
used) have comparable influence on initial stages of
platelet aggregation, that determine formation of throm-
bocytic embedment for recruiting and fixation of next
platelets. Insignificant effect of carvedilol on platelet ag-
gregation induced by ADP in low concentrations was also
demonstrated in earlier researches [4,9]. Thus. a study [4]
with participation of healthy volunteers, showed that
propranolol in concentration below 100 U-mol was the only
of three B-blockers (two others were carvedilol and
atenolol) which inhibited platelet aggregation induced by
threshold dose of ADP.

Collagen induced platelet aggregation is a result of ADP
release from thrombocytic granules. The maximal ampli-
tude of collagen induced aggregation measured on the 24-
th day of STEMI in the carvedilol group was significantly low-
er than in patients who received metoprolol. Similar results
were obtained in patients who received another B-block-

nccneoBaHMa Takke NpoaeMOHCTPUPOBANM, YTO Kap-
BEAMIION B HE3HAYUTENIbHOM CTEMNeHW BO34EeNCTBYET Ha
arperaumio TpoMOoOUMTOB, MHAYUMPOBaHHYlO ALD B
HW3KMX KOHLUEeHTpauusx [4,9]. Tak, B paboTe [4] c npu-
BJIeYEHVEM 3[0POBbIX BONOHTEPOB MPOMNPaHoNon B
KOHLeHTpaLun Hxke 100 MKM Obin eMHCTBEHHbIM U3
Tpex BAB (Opyrve — KapBeaunon 1 aTeHonon), UHM-
OMpPOBaBLUMM arperaLmio TPOMOOLMTOB, OOYCOBNEHHYIO
BBefeHvem AD B noporoson gose.

Arperaumsi TPOMOOLIMTOB C KOMMareHoM HacTynaeT nog,
NencTeremM BbICBOOOAMBLLIErocs 13 TPOMOOLMTaPHbIX
rpaHyn AA®. B rpynne kapBeamnona MakcimasbHas
aMNAUTyda arperaumm, UHAYLMPOBAaHHOW KOMIareHOM ©
n3mepeHHas Ha 24-e cytkm MTIST, Obina cTaTncTndeckm
3HaYMMO HUXeE, YeM Cpeau NnL, NMPUHKYMAaBLLNX MEeTO-
nponon. Cxoxue pe3ynbTaTbl Oblv NOMyYeHbl y NaumeH-
T0B C IMTIST 1 npu npuMeHeHnu gpyroro bAB Il noko-
nexus Hebrsonona [10]. MoxHO NpeanonoxXnTb, 4To Kap-
BEOWIION, He BMAA HENnoCcpedCcTBEHHO Ha arperawmio
TPOMOOLMTOB, ODYCNOBIIEHHYIO 3KCTPALLENTIONAPHON
ALD, npenaTcTByeT TPOMOOLMTaPHOMY TPAHCMOPTY UK
cnHTesy AD, HeobxoOMMOMY AJ151 3aBepLUAOLLAX 3TarNoB
hopMUPOBaHUS TPOMOOLIUTAPHOIO CrycTKa.

Pewaowmm haktopoM B OMpepeneHnn aHtuarpe-
FaHTHbBIX BO3MOXHOCTeW TOro mnu nHoro bAB aBnstoTcs ero
PU3MKO-XMMUYECKME XapaKTEPUCTUIKM, B HaCTHOCTU An-
NOMbHBI MOMEHT, Pa3Mepbl N HEIMHEMHOCTb CTPYKTYPbI
Monekynbl npenapata [11, 12]. Yem bonee nunodunex
npenapat, TeM ObiCTpee 1 B DosbLLEen CTeneHM MPOMUCXo-
[IAT ero MHKOPMop1pPOBaHKe B COCTaB IMNMAHOro bucnos;
3HaYMTENbHbIE Pa3Mepbl 1 Pa3BETBIEHHOCTb MOJIEKYSIbl 00-
yCNoBMBatoT Oosee BblpaXkeHHYI0 Ae30praHmn3aLmio ap-
XUTEKTOHWKM KIeTo4Hon MembpaHsbi [ 13]. Kapseamnon no
CPaBHEHWIO C METOMPOJIONOM UMeEeT Donee HNU3KNIM An-
NOJSIbHBINM MOMEHT, OOMbLUIYID MOMEKYNAPHYIO Maccy U
obnapnaeT pa3BeTBiieHHOM 3D-CTPYKTYpOWU.

3BeCTHO, 4TO y DonbHbBIX MM B LMpKynsumn yee-
NNYMBAETCS [OMSA KPYMHbIX TPOMOOLMTOB MO CPaBHEHMIO
KaK CO 300POBbIMW NINLAMM, TaK M C NaLMEHTaMM CO CTa-
ounbHo npotekatower NBC [14]. 9To 0ObACHAETCS UH-
TeHcndurKaumen pekpyTuHra TpoMboLnToB B hopMun-
PYIOLLIMIACA KPOBSHOW CryCTOK, YTO TpebyeT BOCMONHEHMs!
nedurumTa KNeTok 3a cHeT Hespesbix hopmM TpomMboun-
TOB KOCTHOrO MO3ra, MMeloLLIX Donee KpynHble pa3me-
pbl [15]. O6beMHble NoKa3zaTeny TPOMOOLMTOB MOTYT pac-
CMaTPMBATbCS Kak NPefmKTOpbl HeCTabUNbHOCTU aTe-
POCKIEPOTNHECKOrO NPOLLECCa B KOPOHAPHbIX apTeprax
Y Pa3nnYHbIX FPyNM NaumMeHTOB Kak B KPaTKO-, Tak U B 4O-
FOCPOYHOWM NepcrnekTmBe. B 4acTHOCTM, BbIABNEHVE B aHa-
nM3e KPOBW Y NaLMeHTa o CTabunnbHo npoTekatoLler NbC
3HaveHms MPV, npesbiwatoltero 11,6 ¢n [16], a no gpy-
MM AaHHbIM bonee 9,8 n [14], cBUOETENbCTBYET O Bbl-
COKOM pucke MMTIST. B noCTMHMapKTHOM nepuroge co-
XPaHAeTCH TeHOEHUMNS K YBEINYEHMUIO JINHEMHbIX Pa3-
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er of the third generation — nebivolol [10]. We suppose,
that carvedilol prevent ADP thrombocytic transportation or
synthesis which is necessary for final stage of platelet clot
formation without direct effect on platelet aggregation, de-
termined by extracellular ADP.

Physicochemical properties such as dipole moment, size
and nonlinearity of medication molecule determine an-
tiplatelet action of a B-blocker [11, 12]. The more lipophile
adrug is the sooner and to a greater degree it incorporates
into lipid bilayer; large size and branching of molecule lead
to more significant disorganization of cell membrane
[13]. Carvedilol has lower dipole moment and bigger mo-
lecular mass compared to metoprolol, and it has a branched
3D- structure.

Patients with Ml are known to have greater amount of
large platelets compared to healthy subjects, and to patients
with stable IHD [14]. This is explained by intensive recruit-
ing of platelets to a forming clot which demands compen-
sation for cellular deficit by immature larger forms of mar-
row platelets [15]. Platelet volume indices can be considered
as short- and long-term predictors of instability of athero-
sclerotic plagque in different groups of patients. In particular,
MPV above 11,6 fl[16], or according to another data — above
9,81l[14], in a patient with stable IHD indicates high risk of
STEMI. Platelet linear dimensions keep growing during
post-myocardial infarction period, which is probably connected
to increase in concentration of pro-inflammatory cytokines
(interleukin-6 (IL-6) and IL-3) modulating production of
platelets from megakaryocytes [17]. At the same time un-
like most of B-blockers carvedilol significantly changes pro-
inflammatory cytokines level, particularly IL-6 [18,19].
Thus T. Kurum et al. revealed significant decrease in IL-6 lev-
el (9,7£7,2 vs 5,1%£0,4 ng/ml; p=0,028) in patients
with ischemic cardiomyopathy who were receiving carvedilol
in dose of 28,3%+10,0 mg/day during four months [20]. Re-
sults of our study, in particular significant MPV decrease in
the carvedilol group, may indicate that carvedilol indirectly
impacts formation of large platelets with advanced aggregative
capacity by lowering some of pro-inflammatory cytokines lev-
els. Our study also showed that B-blockers do not lead to ac-
cumulation or increased utilization of platelets of specific size
while others remaining relatively intact. This corresponds with
previous research data [14].

Elevated level of soluble CD40 ligand is an independ-
ent predictor of undesirable cardiovascular events devel-
opment in patients with unstable IHD [21,22]. This makes
revision of B-blockers’ influence on sCD40L concentration
important. Some experts say, that sCD40L in plasma can
be higher during the first 24 hours of MI[21]. Our data sup-
port another point of view, that increased concentration of
this marker remains unchanged during 3 months after
thrombotic complication of atherosclerosis and later on [23].
Perhaps, another result could have been achieved if mem-
brane-bound CD40L had been detected on platelet surface,

MepOB TPOMOOLMTOB NPEANONOXMTENIbHO BCIEACTBIE PO-
CTa KOHUEHTpauum NpoBOCNaNNTENbHbIX LIUTOKNHOB
NHTEpnenkuHa-6 (U1-6) n J1-3, MooynmpyioLmx npo-
JyKLUMIO TPOMOOUMTOB 13 MerakaproumToB [17]. B To xe
BpeMsi, KapBeaunon B oTimdne ot bonblnHCTBa BAB
3Ha4YMMO M3MEHSIET YPOBEHb NPOBOCMANIUTENbHBIX LIM-
TOKWMHOB, B YacTtHocTn LJ1-6 [18,19]. Tak, B nccneno-
BaHWK T. Kurum et al. Obino BbIABNEHO 3HAYMMOE CHU-
XeHuve ypoBHs IL-6 (9,7£7,2 vs 5,1%+0,4 Hr/mn;
p=0,028) y NauMeHToB C NLIEeMNYECKON KapaMOMMO-
naTveun Ha oHe 4-MecsaYHOW Tepanum KapBeaunonom
B fo3e 28,3+10,0 mr/cytkmn [20]. Ha ocHOBaHWW 1TO-
FOB HalLIero MCCrefoBaHWsa HAMOMHMM, YTO B Fpynne Kap-
Begunona nokasatens MPV 3a Bpems HabnioneHus
YMEHbLUWNCA CTaTUCTNYECKM 3HAYMMO — MOXHO npes-
MOJSIOXKMUTb, YTO KapBeLWN0N OMNOCPefoBaHHO, NyTeMm
CHUXEHWA YPOBHA ONpefeneHHbiX MpoBOCNannTesb-
HbIX LMTOKMHOB BAMSET Ha (POPMUPOBAHME KPYMHbIX
TpoMbouMTOB, 0bNafaloWMX MNOBbILEHHBIMU arpera-
LMOHHBIMY BO3MOXHOCTAMW. KpoMe Toro, Mbl Nokasa-
nn, 4to Tepanng BAB He NpMBOAUT K HAKOMNEHWIO NN
NOBbILLIEHHOW YTUAM3aLMM CyOnonynaumm TpoMOoLMUTOB
onpefeneHHoro pasMepa Ha oHe OTHOCUTENBHOW UH-
TAaKTHOCTU APYrMX, YTO COBMNAo C AaHHbIMY MPOBeeH-
HbIX paHee nccnemoBaHum [14].

BaXXHOCTb yTO4HEHWA XapakTepa BNnaHMa bAB Ha KOH-
LeHTpaumio pactsopumoro nuraHga CD40L onpepe-
NAeTCs TeM, YTO NOBbILLEHHble ypoBHM sCD40L B nnas-
Me KPOBW ABNAIOTCA HE3aBUCUMbIMW NPEaNKTOPamu
Pa3BUTNS HEXeNaTeNlbHbIX KapAnoBaCKyNsPHbIX COObI-
M y BonbHbIX HecTabunbHom MBC [21,22]. Cyue-
CTBYeT MHeHWe, 4To B nepsble cyTkM MM 3HavyeHus
sCD40L B nnasme KpoBW MOTyT ObITb Gonee BbICOKNMM
[21]. OaHHble Hallero nccnefoBaHys NOATBEPXAAOT ApY-
FYIO TOYKY 3peHus, NOCTYSINPYIOLLYIO COXPaHeHme no-
BbILLEHHOW KOHLIEHTPaLMM AAaHHOMO MapKepa B KPOBM A0
3 MecsLeB 1 fosblie Nocne TPOMOOTUHECKOro 0CNoX-
HeHWs aTepockepo3sa [23]. BO3MOXHO, NHOW pe3ynbTaT
Mor ObITb JOCTUHYT NPV onpefeneHn MembpaHHO-CBS -
3aHHoro CD40L Ha NOBEPXHOCTM TPOMOOLIMTOB MO aHa-
noruu ¢ gpyrumm pabotamu [24]. MoBbilIeHHble YpOB-
HW pacTBoprMoro nuraHga CD40L obHapyxmnBatoTca y
NauUMeHTOB C CaxapHbIM ArabeTom 2-ro Tuna [25], oa-
HaKo B NpefCcTaBleHHOM UCCe0BaHVM NaLUMeHTbl C Mo-
LLOOHOM NaToNormen NcKMoYanmcs. Hamu He BbISIBNEHI
PA3NNYUA MeXIY OBYMSA rpynnaMm Tepanim no BAnaHMo
Ha KOHe4Hble ypoBHWM sCD40L. TeM caMbiM MOXHO
NPeLanoioXnTb, YTO KapBeaUSI0S 1 MeTOMNPOona TapT-
paT He BNNSIOT Ha COAep KaHWe faHHOro MapKepa B Mniias-
Me KPOBM NaLMeHTOB C HecTabunbHbIMU hopMamm NEC.
DTO KOCBEHHO MOATBEPXAAeTCA TeM, YTO OTCYTCTBYeT
CBA3b MexXay ypoBHAMU SCD40L n IL-6 [21], KOHUEHT-
PaLMsa KOTOPOro M3MEHSAETCH NP NPUMEHEHVIN KapBe-
aunona.
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like in some other studies [24].. Increased levels of solu-
ble CD40L [25] appear in patients with type 2 diabetes mel-
litus, but such patients were not included in our study. No
distinctions in sCD40L final levels influence were found be-
tween the groups. So, we can suppose that neither
carvedilol nor metoprolol tartrate impacts this marker
concentrations in plasma in patients with unstable IHD. Ab-
sence of connection between levels of sSCD40Land IL-6 [21],
concentration of which changes at carvedilol administra-
tion, indirectly confirms this.

Conclusion

Results of the study demonstrate medium direct cor-
relation of mean platelet volume indices with parameters
of platelet aggregation induced by ADP in high concentration
and by collagen.

Carvedilol exerts stronger influence on platelet aggre-
gation induced by ADP in high concentration, ristomycin
and collagen in uncomplicated STEMI than metoprolol tar-
trate. Carvedilol decreases mean platelet volume, which is
an independent predictor of STEMI negative outcomes, more
significantly than metoprolol tartrate. At the same time
B-blockers therapy regimes used have comparable impact
on sCD40L concentration.
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