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Summary

Given the fact that not only in the absence of control over hypertension and failure to achieve target
blood pressure levels, but also with different daily blood pressure profiles, there is a high probabil-
ity of thrombotic complications. That is why it was important for us to find out the peculiarities of
the state of platelet aggregation indicators depending on 24 hours day’s profile of blood pressure.
To date there are only isolated reports of hemostasis in this category of individuals. We conducted
such studies in middle-aged and elderly patients.

The aim of the study was to identify the baseline levels of hemostasis indices depending on 24 hours
day’s profile of blood pressure in middle-aged and elderly hypertensive patients.

Material and methods. We performed the comparative assessment of status of hemostasis in 30
middle-aged (group I) and 30 elderly patients (group II) respectively to clarify this issue in our
work. Patients of the surveyed groups were comparable in age, sex and related pathology. Control
group consisted of 15 patients for every of the surveyed groups (group III the middle-aged and
group IV the elderly respectively) matched with basic by age and gender.

Conclusions. Thus, in hypertensive patients there is an increase in platelet activity with age which
is more pronounced when stimulating ADP in non-dipper group compared to dipper. In addition in
older patients the most significant changes are determined in spontaneous and adrenaline-induced
aggregation compared with middle-aged patients.

In most patients of both groups revealed changes in hemostasis in the direction of increasing the
aggregation properties of platelets. However, more pronounced trends in such changes were found
in patients with insufficient blood pressure at night.

Keywords: arterial hypertension, essential hypertension, hemostasis.

The objective of the study. To identify the baseline
levels of hemostasis indices depending on 24 hours day’s
profile of blood pressure (BP) in middle-aged and elderly
hypertensive patients.

Material and methods. We performed the compar-
ative assessment of status of hemostasis in 30 middle-aged
(group I) and 30 elderly hypertensive patients (group II)
respectively to clarify this issue in our work. Patients of
the surveyed groups were comparable in age, sex and re-
lated pathology. The control group consisted of 15 pa-
tients for every of the surveyed groups (group III the mid-
dle-aged and group 1V the elderly respectively) matched
with basic by age and gender. Control was presented with
patients without arterial hypertension who were hospi-
talized with diagnoses of chronic gastritis, duodenitis,
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cholecystitis, atherosclerotic cardiosclerosis, with angi-
na 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 essential hypertension was
set according to the criteria of WHO and the Internation-
al Society of Hypertension (2013). Patients with signifi-
cant heart rhythm disorders, angina functional class that is
above I, heart failure that is above 11 A stage for Strazhes-
ko M. D.— Vasylenko V. Kh. were not involved in the study.
Cases with symptomatic hypertension and obesity more
than the second degree were also excluded.

Spontaneous and induced platelet aggregations were
determined. Platelets were activated with adenosine di-
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phosphate (ADP) (1x10-°mM/L), adrenaline (1pug/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.).
Plasma haemostasis was defined with hemocoagulometer
Amelung KC 1A.

Results and discussion. The results of induced plate-
let aggregation in middle-aged hypertensive patients showed
a significant increase in aggregation activity in both dipper

and non-dipper groups due to AA of patients by 91,7 %
and 132 % respectively. In dipper group AA determined
by ADP was 1,9 times and in non-dipper group 2,3 times
higher than the normative indicators. In two groups a sig-
nificant acceleration of the aggregation process was de-
termined by the indicators of SA by 105,5 % and 112 %
respectively. Thus, in dipper group ADP-induced AA was
53,3%20,3 %; in non-dipper group there was a more sig-
nificant increase in this indicator to 64,5%+33,5 % against
27,8%1,9 % of control (p<0,05) which was 21 % more.

Table 1
The induced platelet aggregation indices depending on 24 hours day’s profile of blood pressure
in middle-aged hypertensive patients and control (M+c)
The indices The distribution of the surveyed groups
The inductors Dipper Non-dipper Control P
(n=15) (n=15) (n=15)

p,<0,05

ADP 53,3+20,3 64,5+33,5 27,8+1,9 p,<0,05

p,<0,001

AA (%)

p,>0,05

Adrenaline 31,1+16,5 41,1+14,7 35,242,6 p,>0,05

p,>0,05

p,>0,05

ADP 3,3£1,7 3,9£1,6 4,7+1,0 p,>0,05

p,>0,05

TMA (min.)

p,>0,05

Adrenaline 4,24+2.3 5,813.4 4,9+0,2 p,>0,05

p,>0,05

p,<0,05

ADP 56,3+14,8 58,1+30,8 27,4+10,7 p,<0,05

p,<0,01

SA (%/min.)

p,>0,05

Adrenaline 16,1£6,9 - 15,4£1,3 p,>0,05

p,>0,05

Remark: p -statistical significance of difference between dipper and non-dipper, p,-statistical significance of difference between
dipper and control, p,-statistical significance of difference between non-dipper and control.

We found unidirectional changes in platelet functional
activity in middle-aged hypertensive patients: the increase
in AA with ADP-induced aggregation in non-dipper group
by 21 % (p<0,05) compared with dipper group and the
acceleration of SA by 3,2 % (p<0,05).

Indicators of spontaneous aggregation of elderly
hypertensive patients were also determined depending
on 24 hours day’s profile of BP.

When comparing the values of platelet hemostasis
(Table 2) in patients of both groups there is a significantly
higher level (1,7 times) of the rate of spontaneous aggre-
gation in individuals of non-dipper group compared with
dipper group (4,2+1,6 % against 2,5+0,2 %; p<0,05).
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In patients of non-dipper group aggregation indices
showed a moderate increase in AA by 68 %.

Studying the indicators of induced platelet aggre-
gation in elderly hypertensive patients depending on 24
hours day’s profile of BP (Table 3) we found the significant
increase in ADP-induced platelet aggregation in patients
of non-dipper group (74,7£25,1 % against 51,4%22,2 %;
p<0,05) and epinephrine-induced TMA (8,242,6 minutes
vs 5,7%2,5 minutes; p<0,05).

Also with adrenaline-induced aggregation there was
the significant reduction in TMA by 30,5 % (p<0,05) in
dipper group.
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Table 2

The indices of the spontaneous platelet aggregation depending on 24 hours day’s profile of blood pressure
in elderly hypertensive patients and control (M+c)

The distribution of the surveyed groups
flsices Dipper Non-dipper Control p
(n=15) (n=15) (n=15)

p,<0,05
AA (%) 2,5+0,7 4,2+1,6 2,540,2 p,>0,05
p,>0,05
p,>0,05
TMA (min.) 6,713,4 6,9+3,7 8,8%0,8 p,>0,05
p,>0,05
p,>0,05
SA (%/min.) 1,6x1,2 2,4%1,2 3,3£1,3 p,>0,05
p,>0,05

Remark: p, -statistical significance of difference between dipper and non-dipper, p,-statistical significance of difference between
dipper and control, p,-statistical significance of difference between non-dipper and control.

Table 3

The induced platelet aggregation indices depending on 24 hours day’s profile of blood pressure
in elderly hypertensive patients and control (M+c)

The indices The distribution of the surveyed group
. Dipper Non-dipper Control p

The inductors (n=15) (n=15) (n=15)
p,<0,05
ADP 51,4+22,2 74,7£25,1 35,0+4,9 p,<0,001
p,<0,01

AA (%)
p,>0,05
Adrenaline 49,1£16,9 56,5+£52,4 42,945,6 p,>0,05
p,>0,05
p,>0,05
ADP 4,9+3,1 5,412.8 6,914 p,>0,05
) p,>0,05
TMA (min.)
p,<0,05
Adrenaline 5,7£2,5 8,2+2.,6 8,2+1,8 p,<0,05
p,<0,05
p,>0,05
ADP 65,7£26,2 62,2+20,3 49,9+11,8 p,>0,05
. p,>0,05
SA (%/min.)

p,>0,05
Adrenaline 20,1£+10,0 23,4+19,9 18,0+1,5 p,>0,05
p,>0,05

Remark: p -statistical significance of difference between dipper and non-dipper, p,-statistical significance of difference between
dipper and control, p,-statistical significance of difference between non-dipper and control.

In most patients of both groups revealed changes in
platelet hemostasis in the direction of increasing the aggre-
gation properties of platelets. However, more pronounced
trends in such changes were found in patients with insuf-
ficient BP at night. This was manifested by an increase in
platelet AA determined with ADP by 45,3 % (p<0,05) in
non-dipper group compared with dipper group. TMA with
adrenaline stimulation in non-dipper group increased by
43,9 %; p<0,05 which indicated the activation of platelet
hemostasis in these patients at night.
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It was important to determine the manifestations of
plasma hemostasis depending on 24 hours day’s profile of
BP. The data are presented in table 4.

Analysis of plasma hemostasis in middle-aged
hypertensive patients in dipper group showed a sig-
nificant slowing by 36,1 % (p<0,05) of fibrinolysis ac-
tivity compared with control group. Thus, fibrinoly-
sis was 215,0£49,7 minutes while in control group
158,0+5,7 minutes.
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Table 4

The indicators of plasma hemostasis depending on 24 hours day’s profile of blood pressure in middle-aged
hypertensive patients and control (M+c)

The distribution of the surveyed group
e Dipgmr Non-dipper Control P
(n=15) (n=15 (n=15)
p,>0,05
FG (g/L) 3,1+0,8 2,8+0,9 3,140,2 p,>0,05
p.>0,05
p,>0,05
Fibrinolysis (min.) 215,0+49,7 174,2+13,9 158,0+5,7 p,<0,05
p.>0,05
p,>0,05
AT-11I (%) 80,747,3 79,6%9,1 93,8+6,9 p,>0,05
p.>0,05

Remark: p -statistical significance of difference between dipper and non-dipper, p,-statistical significance of difference between
dipper and control, p,-statistical significance of difference between non-dipper and control.

Thus, in middle-aged patients of non-dipper group
an imbalance in the coagulation and fibrinolytic activity
of blood was detected. This is consistent with the litera-
ture on the peculiarities of the hemostasiological picture
in hypertensive patients with taking into account 24 hours
day’s profile of BP in the direction of hypercoagulation
[1,2,3,4,5,6,7].

So, in different profiles of BP erasure of age differ-
ences on the majority of indicators of spontaneous aggre-
gation of thrombocytes is noted.

Conclusions. In hypertensive patients there is an
increase in platelet activity with age which is more pro-

nounced when stimulating ADP in non-dipper group
compared to dipper. In addition in older patients the most
significant changes are determined in spontaneous and
adrenaline-induced aggregation compared with mid-
dle-aged patients.

In most patients of both groups revealed changes in
hemostasis in the direction of increasing the aggregation
properties of platelets. However, more pronounced trends
in such changes were found in patients with insufficient
blood pressure at night.
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Pestome

OCOBJIUBOCTI TEMOCTAS3Y NMPU PIBHUX MPODIIAX APTEPIAJIbHOIO TUCKY Y XBOPUX HA FMEPTOHIYHY
XBOPOBY PISHUX BIKOBUX I'PYI
B. C. Macbko

JepxaBHa HaykoBa ycTaHoBa «HaykoBO-NPaKTUYHMIA LEHTP NPOdINaKTUYHOI Ta KNiHIYHOI MeaVLMHI» [lepXaBHOro ynpasiHHS
cnpasamm, M. Kui, YkpaiHa

ITpu BiACYyTHOCTi KOHTPOAIO HaA apTepiaAbHOIO TillepTeH3i€l0 i HeAOCATHeHHi I[iAbOBMX PiBHIB apTepiaAbHOIO
THCKY, a TAaKOX IIPY Pi3HMX A0OOBMX IIPOdiAsX, icCHye BCOKA IMOBIpHICTh TPOMOOTUYHIX YCKAAAHEHD. Tomy
HaM BaXXAMBO OyAO 3'sCyBaTy OCOOAMBOCTI CTaHY IIOKA3HMKIB arperarnii TpPOMOOLMTIB 3aA€XKHO Bia A00OOBO-
IO pUTMy apTepiaabHOTO TMCKY. Ha ChOrOAHI iCHYIOTD AMIIIe TIOOAMHOKI IIOBIAOMAEHHSI IIIOAO OCODAMBOCTET
TPOMOOIIUTAPHOTO FeMOCTa3y y XBOPUX CePEAHBOTO i IIOXMAOLO BiKy.

MerTa — BUSIBA€HHSI BUXIAHOTO PiBHsI IIOKa3HMKIB TPOMOOIIMTAPHOTO reMOCTasy IpH PisHUX MPodiAsx apTepi-
AABHOT'O THCKY Y XBOPMIX CEPEAHBOTO 1 IIOXMAOTO BiKy Ha riepToHiuny XBopooy II craaii.

Marepiaa i MeToaAu. Y Hamiiii poboTi My IIPOBOAMAM IIOPIBHSIABHY OLIIHKY CTaHy remocTasy y 30 XBopux ce-
peanboro (rpymna I) ta 30 moxmaoro Biky (rpyma II) BianosiaHo. KOHTpOABHY IpyIly cKAaAM 10 15 XBOPMX AAST
KOXHOI 3 0bcTeXXeHNnX Kareropiii (iaosiaso III rpyma — obcrexeHi cepeaHbOro Biky Ta IV rpyma — obcresxeni
IIOXVAOTO BiKy) 3 IOPiBHSHHIM CTaT€BUM CKAAAOM.

BucHoBku. Y xBOopux Ha rineproHiuny xsopoby II craaii 3 BikoM BiAOyBaeTbcsl 36iABIIEHHST TpoMboLuTap-
HOI aKTMBHOCTI, 110 Hali61ABII BUPA3HO IIPOSBASIETHCS Ipy cTuMyAsanii AA® y rpymi non-dipper nopisasHO
3 dipper. Kpim Toro, y Xsopux crapiroi BikoBOI IpyIIV HalibiABIII CyTTEBi 3MiHM BU3HAYAIOTHCS PV CIIOHTaHHIA
Ta aApeHaAiH-IHAYKOBaHil arperariii y IIOpiBHAHHI 3 XBOPVYMM CEPEAHBOTO BiKy.

Y 6iAbIIIOCTi XBOPMX 060X IPYII BUSBA€H] 3MiHM TPOMOOLIMTAPHOTO reMocTasy Y 6ik M ABUIIIEHHS arperaliiiamx
BAACTMBOCTeN TpoMbonmTiB. OAHAK, OiABII BYpasHi TEHAEHITII TaKMX 3MiH Oy AU BUSBAEHI y XBOPMX i3 HeAOCTaT-
HiM 3HVDKeHHSIM apTepiaAbHOIO THCKY B HiYHMIA Jac.

Katouoei crosa: aprepiarbHa rinepTeHsisi, rimepToHiuHa XBopob6a, reMocTas.
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Pestome

OCOBEHHOCTU rEMOCTAS3A NMPU PA3HbIX MPOPUNAX APTEPUAJIBHOIO JABJIEHUS Y BOJIbHbIX
TMNEPTOHWYECKOW BOJIE3HbIO PASHbIX BOSPACTHbIX FPYMM
B. C. Macbko

['0cyaapcTBeHHOE HayyHOe yupexaeHne «HayyHo- NpakTUYeckuii LIEHTP NPOGUIAKTUYECKOM W KITMHUYECKON MEAULIMHDI»
l'ocynapcTBeHHOro ynpaeneHua aenamu, r. Knes, YkpavHa

He ToABKO TPVt OTCYTCTBUM KOHTPOAS HaA apTePUAABHON I'MIIepTeH3Melt M HEAOCTVIKEHII IIEAEBBIX YPOBHEN
apTepMaAbHOTO AABAEHNS, a VI IIPY PasHBIX CYyTOYHBIX MPOPUASIX CYIIeCTBYeT BBICOKAs BEPOATHOCTh TPOMOO-
TUYECKIX OCAOKHEHWI. BOT IToyeMy HaM Ba)XHO BBIICHUTH OCOOEHHOCTY COCTOSTHMS TIOKa3aTeAE! arperaryin
TPOMOOIITOB B 3aBVMCYMOCTY OT CyTOYHOI'O PUTMa apTepMaAbHOTO AaBAeHusI. Ha ceroaHs CyIecTBYIOT AMIIb
€AVHIYHBIE COOOIIEHMSI 06 0OCODEHHOCTSIX TPOMOOIIMTAapPHOTO FeMOCTasa Y 9TOM KaTeropum AuIL. Taxue mccae-
AOBaHIsI HAMI OBIAY IIPOBEAECHBI ¥ OOABHBIX CPEAHETO 1 II0KIMAOTO BO3pacTa.

ITeAB — BEISIBA€HNE ICXOAHOTO YPOBHS ITOKa3aTeAeii TeMocTasa IIpY pasHbIX IIPOPUASIX apTepUaAbHOTO AaBAe-
HUS Y GOABHBIX CPEAHETO I IIOKMAOTO BO3pacTa IMITePTOHMYECKOi 60Ae3HbIo 11 craavm.

Martepuan 1 MeTOABI. AAS BBISICHEHISI 9TOTO BOITPOCa B Hallleli paboTe MBI IIPOBOAMAY CPaBHUTEABHYIO OIeH-
Ky cocTostHUs TeMocTasa y 30 60AbHBIX cpearero (rpymma I) m 30 moXuabIX Afoaeii (rpymma 1) cooTBeTcTBeHHO.
KoHTpOABHYIO IpYIILy COCTaBMAM 110 15 G0ABHBIX AAS KaXKAOI 113 06CAEAOBAHHBIX KaTeTOpMii (COOTBETCTBEHHO
Il rpyima — obcaeA0BaHHBIE CpeAHero BozpacTa 1 IV rpyiima — o6caeA0BaHHBIE TIOXKIMAOTO BO3pacTa) C COIocTa-
BYMBIM TIOAOBBIM COCTaBOM.

BriBoaBI. Taxum 06pa3oM, y 6OABHBIX TUTIEPTOHNIECKO 60Ae3HBIO I cTaAuV TIPOVICXOAWT yBEeANYeHe TPOM-
6oIMTapHON aKTMBHOCTY C BO3PACcTOM, HalbOAee OTYETAUBO MPOSBASETCS MU cTUMyAsmym AAD B Tpyre
non-dipper o cpasHeHuio ¢ dipper. Kpome Toro y 60ABHBIX CTaplIlieli BO3paCTHO IPYIIIBL HanboAee cyIile-
CTBeHHBbIe M3MeHEHNsI OIIPEAEASIOTCS IIPY CIIOHTAHHOM U aApeHaAMH-MHAYIMPOBaHHOM arperalim II0 CpaBHe-
HIIO C DOABHBIMM CPEAHETO BO3pacTa.

Y 60ABIIMHCTBA GOABHBIX 0OVIX TPYIII BBISIBA€HBI Mi3MEHEHVIsI TPOMOOIIMTapHOTO TeMOCTasa B CTOPOHY ITOBBI-
ITIeHNs arperaryy TpomMbonuTos. OAHaKO, 60Aee BBIpasUTeAbHBIE TEHAEHIINH TaKVX M3MEHEeHNUT ObIAY OOHAPY-
JKeHBI y OOABHBIX C HEAOCTAaTOYHBIM CHVDKEHIEM apTePUAABHOTO AABAEHNS B HOYHOE BPEMSI.

Kntouesvie coea: apTepuasbHasi rUIep TEH3UsI, TUIIEPTOHNYECKast 60Ae3Hb, TeMOCTas.
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