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Xroniki urak catismazligi olan xastslerds karvedilolun
ganin hemoreoloji, hemokoaqulyasiya va lipid
metabolizmi gostaricilarina tasiri.

U.G.Zakiyeval, T.Sh. Jahangirov*

Aim. We studied the influence of Carvedilol on the indices hemorheology (erythrocyte deforma-
bility, fibrinogen, and hematocrit) and the hemocoagulation state (blood fibrinolitic activity, plas-
ma recalcification time, protrombin index, and spontaneous aggregation of thrombocytes), plas-
ma malondialdehyde in patients (pts) with chronic heart failure (CHF).

Material and methods. 30 pts with NYHA class Il or IIl CHF after myocardial infarction [age 45
to 71 years] were treated with basic therapy (glycosides+ diuretics+ ACE inhibitor) and Carvedilol
was added from 3,125 - 6, 25 mg twice a day to 12,5 - 25 mg (twice) for 12 weeks (3 months).
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Aim. We studied the influence of Carvedilol
on the indices hemorheology (erythrocyte
deformability, fibrinogen, and hematocrit)
and the hemocoagulation state (blood fibri-
nolitic activity, plasma recalcification time,
protrombin index, and spontaneous aggre-
gation of thrombocytes), plasma malondial-
dehyde in patients (pts) with chronic heart fa-
ilure (CHF).

Material and methods. 30 pts with NYHA
class Il or Il CHF after myocardial infarction
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[age 45 to 71 years] were treated with basic
therapy (glycosides+ diuretics+ ACE inhibi-
tor) and Carvedilol was added from 3,125 -
6, 25 mg twice a day to 12,5 - 25 mg (twice)
for 12 weeks (3 months).

Results. Before addition of Carvedilol we
discovered the significant increase of fibrini-
gen by 20% and hematocrit by 7,6%; reduc-
tion of erythrocyte deformability by 14,5%;
completely depressed blood fibrinilotic acti-
vity, decrease of plasma recalcification time
by 40%; increase of protrombin index by
19%:; speeding-up of spontaneous aggrega-
tion of thrombocytes, increase of plasma ma-
londialdehyde by 10,7% in pts with CHF. Af-
ter 12 weeks (3 months) of treatment with
Carvedilol the indices were changed: the fib-
rinogen was decreased by 40% and the he-
matocrit decreased by 16,1%; the
erythrocyte deformability increased by
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24,5%; the blood fibrinolytic activity incre-
ased by 50%; the plasma recalcification time
increased by 50%; the protrombin index dec-
reased by 33%; decreased the spontaneous
aggregation of thrombocytes and plasma
malondialdehyde by 8,9% decreased in pts
with CHF (0.05 > Pu < 0.01).

Conclusion. The addition of Carvedilol
“above” basic therapy promoted a pronoun-
ced improvement of hemorheology, hemo-
coagulation state and lipid metabolism,
which resulted in reduction of heart failure
degree and improvement of the remote prog-
nosis.

Summary. Chronic heart failure (CHF) is ac-
companied by hemorheology, hemocoagula-
tion and lipid metabolism disturbances; the
most important of those are the following:
increase of fibrinogen level, decrease of
erythrocyte deformability and increase of
aggregative properties of blood cells, incre-
ase of plasma malondialdehyde.

Key words: chronic heart failure, carvedilol,
hemorheology, hemocoagulation and lipid
metabolism

Acar sozler: xroniki Urak c¢atismazligi,
karvedilol, hemoreologiya,
hemokoaqulyasiya, lipid metabolizmi
Megsad. Xroniki Urak gatigmazligh (XUC)
olan xestalarde, ganin hemoreoloji (eritrosit
deformabilliyi, fibrinogen ve hem atokrit) va
hemokoaqulyasiya veziyyati (ganin fibrinoli-
tik faaliyyati, plazma rekalsifikasiya vaxtl,
protrombin indeksi, ve trombositlerin spon-
tan agreqasiyasi) ve plazma malondialdehiti
gostaricilarinin - Karvedilolun tasiri altinda
dayismasini tadqgiq etmakdir.

Material vo metodlar. Postinfarkt kardi-
osklerozlu, XUC-Ii, NYHA sinif Il ve ya llI
olan xastalarde [ 45 -71 yas arasinda]12 haf-
te (3 ay) muddaetinda asas terapiya (urek gli-
kozidleri+diuretiklar+ACF inhibitorlari) ile ya-
nagl, Karvedilol titrlemis Usulu ila, 3,125 mg-
dan baslayaraq, 6,25,12,5-25 mg-dak, gun-
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da iki defe verilib. Eyni zamanda, ganda he-
moreoloji, hemokoaqulyasiya va lipidlarin
peroksidlesmia gostaricisi olan plazma ma-
londialdehiti dyranilib.

Naticalar. Karvedilol slave edilmamisdan
avval, esas terapiya fonunda mivafig olaraq
hematokrit va fibrinogen 7,6% va 20%
artmig; eritrositlerin  deformabilliyi  14,5%
azalmig; ganin fibrinolitik fealliyati,plazmanin
rekalsifikasiya vaxti 40% azalmig; protrom-
bin indeksi 19% artmig; trombositlarin spon-
tan aqgreqasiyas! surstlenmis ve XUC olan
xastelards plazmada olam malondialdehitle-
rin migdari 10,7% artmisdir. Karvedilolla 12
haftalik (3 ay) mualicadan sonra indeksler
asagidaki sakilde dayisilmisdir: fibrinogen
40%, hematokrit iss 16,1% azalmisdir; erit-
rositlerin deformabilliyi 24,5% artmigdir; ga-
nin fibrinolitik fealiyyati 50% artib; trombosit-
larin spontan agreqasiyasli va plazma malon-
dialdehitlari 8,9% azalmisg; plazmanin rekal-
sifikasiya vaxti 50% artmigdir; protrombin in-
deksi 33% azalmisdir (0.05 > Pu < 0.01).
Yekun. Postinfarkt kardiosklerozlu, XUC-h
xostoalarde, Karvedilol asas terapiyaya slave
edildikda, ganin hemoreoloji, hemokoaqul-
yasiya vaziyyeti yaxsilasir va lipid mibadile-
si tokmillasir, Urak catismazligi1 deracesi aza-
lir vo galacek prognoz yaxsilasir.

INTRODUCTION

Despite improvements in the management
of cardiovascular risk factors and disease
over the last 50 years that have led to a
reduction in mortality from myocardial
infarction and stroke, hospital admissions
with heart failure have risen unabated (1).
The data of experimental and clinical studies
testifying the important role of rheological
indices of blood in formation of the heart
failure were published a lot of years ago (2).
Clinically, lipid peroxidation is revealed by an
increase of malondialdehyde (MDA): high
serum concentrations of MDA in patients
with  myocardial infarction are indirect
evidence of oxygen free radicals toxicity in
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these conditions (3,4). Oxidative stress is
also involved in the induction of apoptosis, a
mechanism of physiological cell death (5)
and, by this mechanism may contribute to
irreversible left ventricular (LF) dysfunction.
Treatment for heart failure has improved
dramatically over a short space of time. It is
well recognized that the neuroendocrine
response, including the renin- angiotensin
and the sympathetic system, are activated in
CHF  (6). Interestingly, only anti-
neuroendocrine treatment with
angiotensine- converting enzyme (ACE)
inhibition, fBlockage and anti- aldosterone
therapy may result in significant reduction in
morbidity and mortality (7,8,9).

However, beta- blockers are
pharmacologically a very heterogeneous
class of agents. Carvedilol is not only unique
in being the first beta- blocker for heart
failure (and the only for which small doses
required for initiation of treatment are
available) but also has a unique
pharmacological profile. Carvedilol, a
multiple- action faldrenoceptor
blocker, vasodilator ( [ ]blockade) and
antioxidant drug, is a potent cardioprotective
agent as shown in a variety of experimental
models of ischemic cardiac injury (10). In
experimental models, carvedilol has been
shown to inhibit oxygen free radicals
production and apoptosis of the myocytes
(11); therefore, carvedilol in CHF might be
more effective than other [ lockers for its
antioxidant and antiapoptotic activities which
play a synergistic role with its non- specific
and fhlocking effects.

The aim of the present investigation was to
study the influence of Carvedilol on the
indices of hemorheology, hemogoagulation
and lipid metabolism at patients with chronic
heart failure.

Material and methods

There were 30 patients with NYHA class Il or
I CHF (males- 20, females- 10) after
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myocardial infarction aged from 42 to 67
years examined during the investigation.
The investigation was performed before and
after treatment. The current degree of the
patient's heart failure was assessed by
echocardiography (registration on Aloka-
SSD- 500) by use of the following
parameters: left ventricular end- diastolic
volume, left ventricular ejection fraction. All
patients were treated with basic therapy
(glycosides+ diuretics+ ACE inhibitor) and
Carvedilol was added from 3,125- 6,25 mg
twice a day to 12,5- 25 mg (twice) for 12
weeks (3 months). Dosage was selected
individually. The use of other drugs was
excluded. Clinical characteristics of the
study group are shown in Table 1. Written
informed consent was obtained from all
patients. Approval was obtained from the
local ethics committee.

Besides, the hematocrit was measured with
the help of the microcentrifuge. Deformability
of red blood cells was studied with the help
of viscosimeter. The thrombocytes (platelet)
aggregation and disaggregation was
estimated by Zakhariya and Kinakh. Serum
recalcification time was measured by W.
Howel, Prothrombin index- by A, Quick,
fibrinogen - by R. Rutberg, fibrinolytic activity
of blood - by E. Kowalski. Serum
concentrations of MDA were measured by L.
Andreeva. Statistical processing of obtained
data was performed with the help of standard
statistical (non- parameters criterion)
methods. The significance changes of
hemorheology, hemogoaculation and lipid
metabolism parameters after administration
of carvedilol was examined by the
Whylcoukson- Mann- Whythny U test.

On the day of investigation, oral medication
(see Table 1) was continued. Carvedilol was
added from 3,125- 6,25 mg twice a day to
12,5- 25 mg (twice) for 12 weeks (3 months).
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RESULTS

Before administration carvedilol the study
showed the distinct and significant changes
of hemorheology, hemocoagulation and lipid
metabolism parameters in patients with
CHF. We discovered the significant increase
of fibrinigen by 20 % and hematocrit by 7,6
%; reduction of erythrocyte deformability by
14,5 %; completely depressed blood
fibrinilotic activity, decrease of plasma
recalcification time by 40 %; increase of
protrombin index by 19 %; speeding-up of
spontaneous aggregation of thrombocytes
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and decreased of plasma MDA by 10,7% in
pts with CHF. After 12 weeks (3 months) of
treatment with Carvedilol the indices were
changed: the fibrinogen was decreased by
40% and the hematocrit by 16,1 %; the
erythrocyte deformability increased by
24,5%; the Dblood fibrinolytic activity
increased by 50%; the plasma recalcification
time increased by 50%; the protrombin
index decreased by 33%; the spontaneous
aggregation of thrombocytes decreased
and decreased of plasma MDA by 8,9 % in
pts wit

Table 1. Patients characteristics before administration of carvedilol

Basic characteristics

N

Sex (F/ M)

Age (year)

Diagnosis

Ischemic Heart Disease
After myocardial infarction (n)
NYHA class

Il (n)

1l (n)
Echocardiographic data
Ejection fraction (%)

Left ventricular end- diastolic volume (mL)
Therapy (mean dosages per day)
ACE inhibitors (n, mg)

Enalapril

Diuretics (option)

Furosemide (n, mg)
Spironolactone (n, mg)
Dihydochlortiazide (mg)
Glycosides

Digoxin (n, mg)

Digitoxin (n, mg)

Beta- blocker

Carvedilol (n, mg)

30

10/ 20
56,4 (42- 67)

30

10
20

33,4 (25- 48)
224,2 (146- 326)

1,25 - 10 mg once per day

from 20 mg to 240 mg
75-
25-

100 mg once per day
100 mg once per day

0,25- 0,5 mg once per day
0,05- 0,15 mg once per day

from 3,125mg to 25 mg twice per day

CHF (0.05 >Pu < 0.01) (Table 2).

Discussion and conclusion

A recent study has shown that carvedilol
improves the rheology properties of blood
and hemocoagulation index in pts with CHF.
This effect of carvedilol seems to be specific

and independent from its cardio- protective
effect due to -blockade; in fact, blood
coagulation activity decreased after the
course of treatment. The potent antioxidant
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activities of carvedilol can be attributed to the
presence of a carbazole

moiety in its chemical structure (12). In fact,
plasma levels of MDA are significantly higher

Azarbaycan Kardiologiya Jurnali
2012

rheology of blood. At the same time,
intensification precipitation of fibrinogen is
the real means by completely depressed
blood fibrinilotic activity in CHF pts (18). As

Index Before treatment | After 3 months P<

Fibrinogen (g/l) 5,18 (4 -9) 4,4 (3,2-5,3) 0,005
Hematocrit (%) 49,3 (41- 59) 44,2 (38-52) 0,001
Erythrocyte deformability (%) 1,44 (0,95 -1,60) 1,75(1,6-1,9) 0,001
Fibrinolitic activity , (min) 262,9 (214- 297) 203,1 (160 -236) 0,001
Plasma recalcification time (sec) 151,3 (94 -175) 95,6 (57-140) 0,001
Protrombin index, (%) 100,9 (94- 107) 87,4 (73- 101) 0,001
Plasma MDA (nmol/ml) 7,7 6,5 0,05
Platelet aggregation index (%) 40,1 (30,3 -60) 34,9 (32- 42) 0,001
Aggregation rate (unit/ min) 0,039 (0,018- 0,09) | 0,025 (0,017- 0,09) 0,05
Platelet aggregation summary index 57,1(48- 111) 42,5 (46- 83) 0,001
(%) 22,7 (18,5- 32) 16,6 (15- 23) 0,001
Platelet disaggreg ation index (%)

in CHF patients than in controls, both at rest
and during exercise (13). Carvedilol protects
against oxygen free radicals which are
consistent plasma levels obtained clinically
at doses between 25 to 50 mg/day. This
activity results in organ protection from
several oxygen free radicals mediated
injuries  (14-17). Thus, obtained data
showed that pts with CHF has
hemorheological disturbances; the main one
is increase of fibrinogen level, decrease of
erythrocyte deformability and increase of
their aggregative properties. We can
suppose that worsening of hemorheological
properties of blood can predetermine the
progressing of HF. In fact, the quantitative
and qualitative alteration (changes) of
fibrinogen is "keystone" in hemostasis and
by peroxydation syndrome  (18,19).
Oxydativee stress is also involved in the
induction of apoptosis; a mechanism of
physiological cell death (5) and, by this
mechanism may contribute to irreversible LV
dysfunction. Thus, this mechanism arouses
the "vicious circle" (18-19).

In summary, sympathetic nervous system
hyperactivity provides a short -term support
to the failing heart. Conversely, prolonged
sympathetic activity is recognized as a
fundamental process contributing to the

well, the functional disturbances of
thrombocytes during the HF pathogenesis
are very important and limited by offences
lipid metabolism in outcome
hypercatecholaminemia. = The plenty of
catecholamine in blood depresses the
fibrinolitic  activity ~ which  provocative
intensified precipitation of fibrinogen and in
result to show up the thrombonemia and
disturbances of microcirculation (19).
Simultaneously, the plenty of catetholamine
is the powerful factor prognosis. The
improvement of rheological properties of
blood, hemocoagulation and lipid
metabolism with carvedilol to eliminate the
threat of thrombogenicity complication in
patients with CHF.

progression of heart failure (20,21).
Carvedilol is a non- selective beta-
adrenergic antagonist which also blocks
alphal- receptors and has antioxidant
properties (22). In patients treated with
carvedilol the response to catecholamine
may be significantly inhibited as this agent
blocks the receptors without increasing their
density (23).

The addition of Carvedilol "above" basic
therapy promoted a pronounced
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improvement of hemorheology and
hemocoagulation state, lipid metabolism
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