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Pestome

3AaBHA BiAOMO, IIIO0 YCKAQAHEHHs TillepPTOHIYHOI XBOPOOM 3A€0iABIIIOrO IOB sA3aHi 3 HOPYIIEHHIMMN
y CHCTeMi 3TOpTaHHSI KPOBi, a 3 BIKOM 3pOCTa€ CTYIiHb abCOAIOTHOTO PU3MKY CeplieBO- CYAHHIX II0-
Aiit. Och YOMYy, Ha TellepillIHili Yac BeAMKa yBara IPVAIASEThCS GiABIIT AeTAABHOMY BUBYEHHIO MEXaHi3-
MiB TPOMOOYTBOPEHHS, SIK CKAAAOBOI yCKAAAHEHb IilIepTOHIYHOT XBOpOOM, Yepes MPU3My TeMocTasio-
AoriuHmx 3pyireHs. OTXe, Ha CbOTOAHI HEAOCTATHBO BUBUEHVIMI Y XBOPMX Ha rilIepTOHIYHY XBOPOOY
€ PeryAsITOpHi MexaHi3MM iHimiallii TPOMOOYTBOpeHHs i y4acTi TpOMOOIIMTapHOTIO FeMOCTasy.

MeTa — BUSIBAEHHS BUXiAHOTO piBHS IIOKa3HUKIB TPOMOOIIMTAPHOTO TeMOCTA3y Y XBOPUX CEPEAHBO-
IO i ITOXMAOTO BiKy Ha rinepToHiuHy XBopoby II cTaaii.

Martepiaa i MeToAM. AAsT 3'CYBaHHS IIbOTO IUTAHHS Y HAIIIill pOOOTi MM IIPOBOAVIAY IIOPiBHSIABHY
OILIIHKY CTaHy TPOMOOIIMTapHOTO reMOCTasy y 63 XBopux cepeAHbOro (rpyma I) Ta 53 moxmaoro Biky
(rpyna II) BiaoBiaAHO. KOHTpOABHY IpyIly cKAaAM 1O 15 XBOPMX AASL KOKHOI 3 OOCTEXKEHMX KaTe-
ropin (sianosiago Il rpyma — obcrexeHi cepeaHbOTO Biky Ta IV rpyma — o6cTe>XxeHi TOXMAOTO BiKy)
3 IIOPiBHAHHJM CTaTe€BUM CKAAAOM.

Bucnosku. OTXe, y XBOpux Ha rineptoHiuHy xBopoby Il cTaaii cepeAHBOTO i MOXMAOTO BiKy BiA-
OyBaeTbCs 301ABIIIEHHsSI TPOMOOIMTAPHOI aKTMBHOCTI 3aA€XHO BiA BiKy, IO HaUOIiABII BUpPa3HO
MIPOSIBASIETBCS PV CTUMYASILIT aApeHaAiHOM. Y XBOpMX CTapIIoi BiKOBOI I'PyIM, KpiM TOro, Haii-
GiABIII CYTTEBI 3MiHM BM3HAYAIOTHCS TPV CIIOHTAHHIN Ta aApeHaAiH-iIHAyKOBaHill arperariii, a came
CTyIIeHs Ta IIIBUMAKOCTI arperanii IIpy CIIOHTaHHil i 9acy MaKCMMaABHOI arperailii mpyu aApeHaAiH-
IHAYKOBaHill arperariiii y ITIOpiBHSIHHI 3 XBOPMMM CEPEAHBOTO BiKy. IcTOTHe yIIOBiAbHEHHs Yacy Mak-
CMMaABHOI arperartii TPOMOOIIUTIB, CTUMYABOBaHOI aapeHaAiHOM, B 1,6 pasu (p<0,001) y xBopmux
IIOXVMIAOTO BiKy TaKOX ITIATBEPAXYE IX BUpakeHY TPOMOOT€HHICTh i 9y TAMBICTD AO HEIPOTYMOpPaAb-
HUX BIIAMBIB. TakyM 9HOM, BUSIBA€HA HAMU TPOMOOTEHHICTD ITAa3MM KPOBi PV AOCAIAJKEeHHI TPOM-
6oIMTapPHOIrO reMoCTasy B OCib IIOXMAOTO BiKy BKa3ye Ha BICOKY IMOBipHICTb pO3BUTKY TPOMOOTIY-
HJX YCKAQAHEHD Y 11i€l KaTeropii XBOpMuX, i Ile y3rOAKY€ThbCs 3 AAHMMIU AiTepaTypI.

Kntouoei cnoea: apTepiarbHa rinepTeHsisi, rinepToHigHa XBOpo6a, TpPOM6OIMTApHMII TeMOCTas.

It has long been known that complications of essen-
tial hypertension (EH) are associated mostly with disorders
of blood coagulation system [4, 14] and degree of abso-
lute risk of cardiovascular events is growing with increas-

120

ing of age [10, 12, 13]. That is why much attention is paid
to more detailed study of mechanisms of thrombosis as
the component of complications of EH through lens of
hemostatic changes at present [6]. Therefore, regulatory
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mechanisms of initiation of thrombus formation and par-
ticipation of platelet hemostasis are studied in hyperten-
sive patients insufficiently today.

Situation has changed in recent years: epidemiologi-
cal and experimental data have emerged to ascertain pres-
ence of prothrombotic changes in system of hemostasis
in EH. Typical disorders in hemostasis system in EH are
considered as a significant risk factor for thrombophilic
complications [1, 2, 5, 15]. Thromboembolic conditions
are observed in 56% of patients and are a direct cause of
death in 49% of cases, hemorrhage —in 35% [11].

Data on importance in predicting of development of
cerebral stroke and myocardial infarction of such factor
of hemocoagulation as platelet dysfunction have been ob-
tained in recent years [2, 9]. The key element in processes
of atherothrombosis is platelet activation [11]. The blood
platelets are the matrix for the coagulation cascade [3, 5].
Changes in a functional state of platelets, bioenergetic and
plastic processes occurring in these cells are related direct-
ly to hemostasis as a whole and may indicate severity of
cardiovascular damage [8]. However a functional activity
of platelets is understood poorly still.

One of the components of Virkhov triad is an im-
paired blood composition namely the factors of platelet
coagulation and activation. Imbalance of platelet-plasma
hemostasis leads to development of complications in ar-
terial hypertension (AH) [16].

Changes in functional properties of platelets in pa-
tients with EH are accompanied by release of vasoactive
mediators that provoke local vasospasm and increase plate-
let aggregation which magnifies risk of thrombotic compli-
cations. The leading link of enhanced thrombus formation
is increased platelet aggregation in AH [9]. The platelets
of the patients with EH have the increased sensitivity to
ADP. Dockrell M. et al. showed the positive correlation
of blood pressure with potentiation by endothelin-1 of
the adrenaline-induced platelet aggregation which can be
considered as the manifestation of familial susceptibility
to EH in their studies [13].

There are few work concerns study of platelet hemo-
stasis in patients with AH especially in older age groups.

This article is an attempt to systematize and analyze
few literary data on role of hemostasis system in patho-
genesis of EH in the elderly.

The objective of the study. To identify the baseline
levels of the platelet hemostasis indices in the middle-aged
and the elderly hypertensive patients.

MATHERIAL AND METHODS

We performed the comparative assessment of sta-
tus of the platelet hemostasis in 63 middle-aged (group
I) and 53 elderly patients (group II) respectively to clar-
ify this issue in our work. Patients of the surveyed groups
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were comparable in age, sex and related pathology. The
control group consisted of 15 patients for every of the sur-
veyed groups (group III the middle-aged and group IV the
elderly respectively) matched with basic by age and gender.
The control was presented with patients without AH who
were hospitalized with diagnoses of chronic gastritis, du-
odenitis, cholecystitis, aterosclerotic cardiosclerosis, with
angina functional class that is not above I, without cardiac
arrhythmias and heart failure that is not above II A stage
for Strazhesko M. D.— Vasylenko V. Kh.

The diagnosis and stage of EH was set according to
the criteria of WHO and the International Society of Hy-
pertension (2013). Patients with significant heart rhythm
disorders, angina functional class that is above I, heart fail-
ure that is above II A stage for Strazhesko M. D.— Vasylen-
ko V. Kh. were not involved in the study. Cases with symp-
tomatic hypertension and obesity more than the second
degree were also excluded.

Spontaneous and induced platelet aggregations were
determined. Platelets were activated with adenosine di-
phosphate (ADP) (1x10° mM/L), adrenaline (1 pug/mL)
and analysed by optical aggregometry (SOLAR AP-2110).
We determined and analyzed the following indices: ampli-
tude of aggregation (AA) (%), time of maximal aggrega-
tion (TMA) (min.), slope of aggregation (SA) (%/min.).

RESULTS AND DISCUTION

The parameters of the platelet hemostasis in the mid-
dle-aged hypertensive patients were compared with the cor-
responding indicators of the elderly hypertensive patients
according to the stated purpose and tasks. Analyzing the
obtained data of the platelet hemostasis indices in particular
the spontaneous aggregation it is noteworthy that AA and SA
were different significantly among the compared indicators.

So, AA was higher by 23,1% (p<0,05) in the el-
derly and was 3,2+1,7% respectively and 2,6£1,7% in
the middle-aged; SA — by 46,7% (2,2+1,7%/min. and
1,5+1,2%/ min. respectively). The acceleration of the ag-
gregation process was detected by 46,7% (p<0,05) in the el-
derly compared with the patients of the middle age (tab. 1).

TMA index in the middle-aged patients was 27,3%
(p<0,05) higher than in the control group.

We found the significant slowdown of the aggrega-
tion process in the elderly patients by 33,3% (p<0,05)
compared to the control values analyzing the velocity of it.

Thus, the comparison of the obtained indices of the
spontaneous platelet aggregation in hypertensive patients
of the different age categories established the informative
content of AA in the elderly patients, which exceeded sig-
nificantly the similar indicator in patients of the middle
age by 23,1% (p<0,05). Thereby, the aggregation process
acceleration was detected by 46,7% (p<0,05) in the el-
derly patients compared with the middle-aged patients.
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The table 1

The indices of the spontaneous platelet aggregation in the middle-aged and the elderly patients (M+c)

The distribution of the surveyed groups
The indices I group II group II group IV group p
(n=63) (n=53) (n=15) (n=15)

p <0,05
AA (%) 2,6x1,7 3,2%1,7 1,8%0,3 2,5%0,2 p,>0,05
p.>0,05
p >0,05
TMA (min.) 5,643,2 6,8+2,9 4.4+1,7 8,8+0,8 p,<0,05
p.>0,05
p <0,05
SA (%/min.) 1,5£1,2 2,2%1,7 1,1£0,2 3,3£1,3 p,>0,05
p.<0,05

Remark: pl — statistical significance of difference between groups I and I1, p2 — statistical significance of difference between
groups I and 111, p3 — statistical significance of difference between groups I and IV.

Analysis of the induced platelet aggregation with
the different inductors in the middle-aged and the elderly
hypertensive patients showed the greatest informative of
TMA under the conditions of the adrenaline stimulation.

Thus, TMA was 6,4+2.9 min. in the elderly patients
vs. 4,1£2,0 min. in the patients of the middle age. It was

found the significant slowdown in terms of TMA by 56,1%
in the elderly relative to the middle-aged patients (p<0,001)
(tab. 2).

We found the significant increase in ADP-induced
platelet aggregation activity in AA by 61,4% (p<0,01) in the
elderly hypertensive patients relative to the control group.

The table 2
The induced platelet aggregation indices in the middle-aged and the elderly patients (M+c)
Th
The indices I group II group - grouplil group IV group p
The induct
€ IAuCtors) - _63) (n=53) (n=15) (n=15)
p,>0,05
ADP 57,2+31,1 56,5+28,7 27,8+1,9 35,0+4.9 p,>0,05
p.<0,01
AA
(%) p,>0,05
Adrenaline 29,0+17,3 35,6%32,1 35,2426 42,9+5,6 p,>0,05
p.>0,05
p,>0,05
ADP 4,3+2,1 5,0£2,4 4,7+1,0 6,9%1,4 p,>0,05
) p.>0,05
TMA :
(min.) p,<0,001
Adrenaline 4,1£2,0 6,429 4,.940,2 8,2+1,8 p,>0,05
p.>0,05
p,>0,05
ADP 52,3+26,9 53,7+21,8 27,4£10,7 49.9+11,8 p,>0,05
. p.>0,05
SA (%/min.) p,>0,05
Adrenaline 12,0+5,9 15,4+12,6 15,4+1,3 18,0£1,5 p,>0,05
p.>0,05

Remark: p, — statistical significance of difference between groups I and II, p, — statistical significance of difference between
groups I and III, p, — statistical significance of difference between groups Il and IV.

CONCLUSIONS

Therefore, there is the increase in platelet activity de-
pending on age in the middle-aged and the elderly hyper-
tensive patients that is manifested by adrenaline stimulation
most clearly. In addition, the most significant changes are
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determined in the spontaneous and the adrenaline-induced
aggregation namely in amplitude and slope of aggregation
in the spontaneous and time of maximal aggregation in the
adrenaline-induced aggregation in the patients of older
age group compared with the middle-aged patients. The
substantial deceleration of time of maximal aggregation
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during the adrenaline stimulated aggregation in 1,6 times
(p<0,001) in the elderly patients confirms the expressed
thrombogenicity and sensitiveness to neurohumoral in-
fluences too. Thus, the blood plasma thrombogenicity re-

vealed in the study of the platelet hemostasis in the elderly
indicates a high probability of thrombotic complications
developing in this category of the patients and this is con-
sistent with literature [7].
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COCTOSHUE TPOMBOLIUTAPHOIO FTEMOCTASA Y 5OJIbHbIX TMNEPTOHMYECKOW BOJIE3HbIO Il CTARUM

CPEOHEIO U NOXWJ10Ir0 BO3PACTA
Macbko B. C.

['0CcyaapCTBEHHOE HAayYHOE YYpexaeHie « HaydHO-NpakTUYeckuii LIEHTP NPOGUNAKTUYECKOM W KITMHUYECKON MEAULIMHDI»

l'ocynapcTBeHHOro ynpaeneHua aenamu, Knes, YkpavHa

V3AaBHA M3BECTHO, YTO OCAOKHEHVS TMIIEPTOHNYECKON OOAE3HM B OCHOBHOM CBsI3aHBI C HAPYIIIEHUSIMU B CH-
CTeMe CBepPTHIBaHMS KPOBU, a C BO3PACTOM BO3pacCTaeT CTelleHb abCOAIOTHOTO PHCKA CePAEYHO-COCYAVCTHIX
cobbITHIL. BOT 1oYeMy, B HacTosIIee BpeMs OOABIIIOe BHUMAHIE YAEASIETCS OOAee AeTAABHOMY M3YYEHUIO Me-
XaHI3MOB TPOMOOOOPa30BaHMs, KaK COCTABASIOIIEN OCAOKHEHMII TUIIEPTOHIYECKO O0Ae3HY, Yepes IIPU3MY
IeMOCTa3MOAOIMUECKIIX CABUTOB. VTaK, Ha CeTOAHS HEAOCTATOYHO M3y YeHHBIMY Y 6OABHBIX IMIIEPTOHMYECKOI
OOAE3HBIO SBASIIOTCS PErYASITOPHBIE MEXaHM3MBbl MHUIMALIAM TPOMOOOOpa30BaHUsI M YIacTHsI TpOMOOIMTap-

HOT'O reMocTrasa.

ITeAD — BBISIBAEHME VICXOAHOTO YPOBHsI ITOKa3aTeA€el TPOMOOIIMTAPHOrO reMocTasa y G0OABHBIX CPEAHEro I I10-
JKIIAOTO BO3pacTa C TUIIepTOHIMYIeCKoit 6oAe3HbIo I craavm.

Martepuar M MeTOABL. AAS BBIICHEHNUS STOrO BOIIpOCA B Halllell paboTe MBI IIPOBOAMAM CPaBHWUTEABHYIO
OIIEHKY COCTOSIHMSI TPOMOOIIMTapHOIO reMocTasa y 63 60ABHBIX cpeAHero (rpymma I) 1 53 moxmaoro Bospacra
(rpymma II) coorBeTcTBeHHO. KOHTPOABHYIO IPYIIITY COCTABUAN IO 15 60ABHBIX AAS KaXKAO¥ 13 0OCAAOBAaHHBIX
Kareropwmii (coorsercTBeHHO III rpymima — obcAeaoBaHHbBIE cpeAHero Bospacta u IV rpyrmna — obcaeAOBaHHBIE
IIO>KMAOTO BO3PACTa) C COITOCTaBYIMBIM IIOAOBBIM COCTaBOM.

BriBoabl. CAeAOBaTEABHO, Y OOABHBIX IMIIEPTOHIYECKON 60Ae3HBIO Il cTaauy cpeAHero u IOXMAOTO Bo3pac-
Ta IIPOVICXOAUT YBeAUYeHVe TPOMOOIIMTAPHO aKTUBHOCTY B 3aBJMCUMOCTY OT BO3pacTa, 9YTO HamuboAee OTIeT-
AMBO IIPOSIBASIETCSI IIPU CTUMYASIINY aApEeHAAMHOM. Y GOABHBIX CTapllleii BO3pacTHON IPYIIIbl, KpOMe TOTO,
HauboAee CyIIleCTBeHHBIe M3MEHEeHsI OIIPEAEASIOTCS IIPY CIIOHTAHHOM U aApeHaAMH-MHAYIMPOBaHHOM arpe-
raluy, a MMeHHO CTelleH! U CKOPOCTM arperanyy IIpy CIIOHTaHHOM M BpeMeHM MaKCHMMaAbHOI arperammmn
IIPY AApEHAAVH-MHAYIIMPOBAHHOM arperaryy II0 CpaBHEHMIO ¢ OOABHBIMY CpeAHero Bo3pacTa. CylecTBeHHOe
3aMeAAEeHNe BpeMeH) MaKCUMMAABHO arperanyy TPOMOOLNTOB, CTUMYAMPOBAHHON aApeHaAHOM, B 1,6 pasa
(p<0,001) y 60ABHBIX IIOKMAOTO BO3pACTa Tak>Ke IIOATBEPIKAAET VX BEIPa’KeHHYIO TPOMOOTE€HHOCTD M IYBCTBH-
TEABHOCTb K HEPOI'yMOpPAaAbHBIM BO3AEHCTBMAM. Taxmm obpa3oM, oOHapy’KeHHas HaMM TPOMOOI€HHOCTh
IIAQ3MBI KPOBU IIPY MCCAEAOBaAHUM TPOMOOIIMTaPHOIO FeMOCTasa Y AUII IIOKMAOTO BO3pacTa yKasblBaeT Ha Bbl-
COKYIO BEPOSITHOCTh Pa3BUTHS TPOMOOTUIECKIX OCAOXKHEHMIA Y STOM KaTerOpuy GOABHBIX, Y 9TO COTAACYeTCs

C AAHHBIMU AUTEPATYPbI.

Krtouesvie crosa: apTepuaAbHasI TUIIEPTEH3UsI, T'MIIePpTOHNYEeCKas1 6OA83HI>, TpOMGOHI/ITap-

HBI reMocTas.
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AOCAIAKEHHA

Summary

STATE OF THE PLATELET HAEMOSTSIS IN THE THE MIDDLE-AGED AND THE ELDERLY HYPERTENSIVE PATIENTS
V. S. Pasko

State institution of science «Research and practical center of preventive and clinical medicine» State administrative department,
Kyiv

It has long been known that complications of essential hypertension are associated mostly with disorders of
blood coagulation system and degree of absolute risk of cardiovascular events is growing with increasing of
age. That is why much attention is paid to more detailed study of mechanisms of thrombosis as the component
of complications of essential hypertension through lens of hemostatic changes at present. Therefore, regulatory
mechanisms of initiation of thrombus formation and participation of platelet hemostasis are studied in hyper-
tensive patients insufficiently today.

The aim of the study was to identify the baseline levels of the platelet hemostasis indices in the middle-aged
and the elderly hypertensive patients.

Material and methods. We performed the comparative assessment of status of the platelet hemostasis
in 63 middle-aged (group I) and 53 elderly patients (group II) respectively to clarify this issue in our work. Pa-
tients of the surveyed groups were comparable in age, sex and related pathology. The control group consisted
of 15 patients for every of the surveyed groups (group III the middle-aged and group IV the elderly respective-
ly) matched with basic by age and gender.

Conclusions. Therefore, there is the increase in platelet activity depending on age in the middle-aged and the
elderly hypertensive patients that is manifested by adrenaline stimulation most clearly. In addition, the most
significant changes are determined in the spontaneous and the adrenaline-induced aggregation namely in
amplitude and slope of aggregation in the spontaneous and time of maximal aggregation in the adrenaline-
induced aggregation in the patients of older age group compared with the middle-aged patients. The substan-
tial deceleration of time of maximal aggregation during the adrenaline stimulated aggregation in 1,6 times
(p<0,001) in the elderly patients confirms the expressed thrombogenicity and sensitiveness to neurohumoral
influences too. Thus, the blood plasma thrombogenicity revealed in the study of the platelet hemostasis in the
elderly indicates a high probability of thrombotic complications developing in this category of the patients and
this is consistent with literature.

Keywords: arterial hypertension, essential hypertension, platelet hemostasis.
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