The effect of nisoldipine on platelet aggregation
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platelet aggregation induced by ADP, collagen and adrenaline were monitored in 20 hypertensive patients using
nisoldipine a calcium channel blocker. Maximum percentage of aggregation in response to adrenaline was decreased at
first month on nisoldipine therapy compared with values before therapy but any significant difference was not observed in
response to ADP and collagen. These results indicated that the therapy with nisoldipine may be useful for the prevention
and/or treatment of thrombotic disorders in patients with hypertension and ischemic heart disease.
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An increase of intracellular calcium concentration, due
either to transmembrane influx of extracellular calcium
or to relase of plasma membrane bound calcium, is
essential to trigger calcium dependent reactions lead-
ing to intraplatelet arachidonic acid metabolism activa-
tion and platelet aggregation (1,2). The widely
employed calcium channel blockers diltiazem,
nifedipine and verapamil have been demonstrated to
inhibit platelet aggregation induced by various ag-
gregating agents probably through inhibition of in-
traplatelet calcium mobilization (2-5). In the present
study, we evaluated the in vitro effects of recently in-
troduced calcium antagonist, nisoldipine dihydropyridine
calcium antagonist) on platelet aggregation (3,6).

MATERIALS AND METHODS

Blood was obtained after informed consent from 20
hypertensive (mean duration 4year) patients (8 males
and 12 females) aged 32-67 (mean 52.50+3.22 year)
Criteria for the selection of those to be tested were;
no history of hypersensitivity to any substance; of al-
cohol, drug, or substance abuse; or of any type of
bleeding disorder; no known anticoagulant medication
and otherwise normal pysical examination. The collec-
tion of the blood for determining the platelet aggrega-
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tion was carried out before and after 4 weeks treat-
ment with nisoldipine 5 mg. twice daily. The patients
did not take drug before the two weeks preceding the
study.

Following the overnight fasting period, blood was
taken from the antecubital vein with a plastic syringe,
instantly mixed with a one-tenth volume of 3.8%
trisodium sitrate and centrifuged (1000 rpm, 10 min) to
give the platelet rich plasma (PRP). The remaining
blood was further centrifuged at 5000 rpm for 10 min
to give the platelet poor plasma (PPP). The platelet
count of PRP was adjusted to about 250000+500000
cells/uL plasma by dilution with PPP. Platelet aggrega-
tion was measured at 37 °C using a lumi-dual ag-
gregometer (Chrono-log Corporation, Model 450) ac-
cording to the Sigma Hrotocol (Sigma Diagnostics,
Procedure No: 885). The final concentration of ag-
gregating agents as follows;

ADP (adenosine di phosphate): 20 uM
Collagen: 0.2 mg/ml
Adrenaline: 10 uM

The Chrono-log Lumi-Aggregometer automatically
sets the PRP baseline to 90 on the chart recorder
when the PRP blank is set to 10. This allows the %
aggregation to be calculated from the final chart read-
ing (CR) as follows;

% aggregation= 90-CR / 90-10x100

The results are expressed as mean values %
standart error. Statistical analysis carried out by Wil-
coxon method. A value of p<0.05 was considered sig-
nificant.
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Table 1. Maximum aggregation percentages induced by all aggregating agents before administration of nisoldipine and

one month later on the therapy.

Before the drug administration

ADP (20 fiM) 62.50+5.27
Collagen (0.2 mg/ml) 61.76+2.85
Adrenalin (10 fiM) 62.75+3.87

RESULTS

In hypertensive patients, maximum aggregation per-
centages induced by ADP before administration of
nisoldipine and one month later on therapy with nisol-
dipine were found as 62.50+5.27 and 60.05+3.80
respectively. There was no significant difference be-
tween them (p>0.05). Maximum aggregation percent-
age induced by collagne before the therapy and one
month later were found as 61.76+2.85 and 58.75+3.65,
respectively. There was no significant difference be-
tween them (p>0.05). And finally, maximum aggrega-
tion percentage induced by adrenaline before ad-
ministration of nisoldipine and one month later on
therapy with nisoldipine were found as 62.75+3.87 and
56.82+4.28 respectively. This inhibition induced by
adrenaline was found statistically significant (p<0.05).
All values are shown in Table 1.

DISCUSSION

In this investigation we found that nisoldipine on
therapeutic doses were effected platelet function by in-
hibiting platelet aggregation induced by only
adrenaline. The mechanism of this inhibition remain
controversial.

Platelet activation is an essential element in
development of atrial thrombosis, and calcium plays an
integral role in platelet activation and aggregation (7).
All three major classes (dihydropyridines, phenyl
alkylamines, thiazepinones) of calcium antagonists
have been shown to inhibit platelet aggregation in vitro
(2,3,8,9); in contrast some investigators reported no in-
hibition (10).

At variance with smooth muscle cells and several
other cell types, platelets are not provided with voltage
operated channels, therefore the inhibition of platelet
aggregation by calcium channel blockers may be due
to interaction with transmembrane calcium influx
through receptor operated channels, or to inhibition of
membrane bound calcium mobilization, or to synergism
with endogeneous antiaggregatory substances, or to
altered mobilization of integral calcium stores, to the
inhibition of 5- hydroxytryptamine (5HT) uptake or to
calcium independent mechanism (7,11-13). In some
studies, the antiaggregatory effects of calcium channel
blockers have been shown probably through inhibition
of intraplatelet calcium mobilization (1).
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After the drug administration P value
60.05+3.80 >0.05
58.75+3.65 >0.05
56.82+4.28 <0.05

Diltiazem may clinically exert an anti-platelet ac-
tion through the effects of its basic metabolites; how-
ever it has been reported that clentiazem is a more
powerful platelet inhibitor than diltiazem and the in-
hibitory effects of two agents were enhanced in the
presence of aspirin (14-16).

The studies with nisoldipine are limited and ar-
gumentative as well. Orchard et al. have first reported
that nisoldipine does not effect aggregation induced by
adrenaline or ADP. Whereas Rostagno et al. have
shown that nisoldipine can inhibit platelet aggregation
like other calcium antagonists (1,17). In an other
stduy, Mehta et al. have reported that abrupt
withdrawal of nisoldipine treatment may be associated
with precipitation of severe myocardial ischemia (18).
The increase in platelet aggregabilty in vitro in their
study have depended on the increase in the affinity of
platelet a2 adrenoceptors for agonist adrenaline. Hol-
lister et al. showed that exposure of platelets to
physiologic concentrations of adrenaline reduces in
vitro aggregatory response to adrenaline (6). Nisol-
dipine is known as the most potent agent in inhibiting
vascular oz adrenoceptors (18). It may be postulated
that similar to platelets, human vascular o2 adrenocep-
tors also become more sensitive to circulating con-
centrations of adrenaline after long-term therapy with
nisoldipine. The greater inhibitory activity on adrenaline
induced platelet aggregation of nisoldipine may be due
to the e adrenergic inhibiting activity of nisoldipine as
in case of verapamil and diltiazem.

In vitro findings suggest the potential benefit of
calcium antagonists in the treatment of human
atherosclerosis. A definitive comparison of efficacy and
mechanisms between the various substances has not
yet been made. The routine treatment of hypertension
with a compound like nisoldipine that lowers blood
pressure and inhibits platelet activition may be of clini-
cal benefit in patients with ischemic heart disease and
hypertensive patients.

Trombosit agregasyonuna nisolodipin'in
etkisi

ADP, kollojen ve Adrenalinin neden oldugu trom-
bosit agregasyonu bir kalsiyum kanal blokérii olan
nisoldipin kullanilarak, 20 hipertansif hastada takip
edildi. Adrenalin cevaptaki agregasyonu maksimal
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ylizdesi tedavi éncesi degderlerle karsilastirildiginda
nisoldipin tedavisinin birinci ayinda azaldi, ancak
ADP ve kollagene olan cevapta kayda degder farkli-
Iik gézlenmedi. Bu sonuglar, hipertansiyonlu has-
talardaki trombotik bozukluklarin 6nlenmesi
ve/veya tedavisinde nisoldipinle tedavinin yararli
olabilecegine isaret etmektedir. [Turk J Med Res
1995, 13(5):174-176]
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