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Antithrombotic activity of verapamil
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ABSTRACT The antithrombotic activity of

verapamil { Ver) was assessed in an arterial thrombosis™

model and an ex vive thrombosis model. Ver 2 and 4
mg- keg' ip markedly prolonged the time of
thrombotic acclusion in rat carotid artery induced by
electric stimulation. The weight of thrombus formed
ex vive was reduced by Ver 0.2 mg - kg™' iv. Howev-
er, Ver showed no effects on blood wiscosity.
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The incidence of reccclusion following
successful reperfusion in acute myocardial
infarction (AMI) by thrombolytic therapy was
reported of 15-30% or more'”’, A subsequent
adjunctive treatment to intervene thrombosis
and to prevent the reocclusion remains a req-
uisite'”. Thromboxane A, (TXA,) and/ or
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epoprostenol (Epo} play an important role in
thrombosis, and calcium channel blockers
show antiplatelet effects'and beneficial ac-
tions on TXA, and/or Epo formation
But their action on reocclusion after AMI is
not vet identified. nor have the data of the
agents on thrombosis been found. Here we
report the effects of verapamil (Ver), a calci-
um channel blocker on thrombosis and the in-
fluence of Ver on blood viscosity.

MATERIALS AND METHODS

Arterial thrombosis Lewis rats (% and
Y, wt271t s 24 g) were anesthetized by so-
dium pentobarbital 1 h after saline or Ver ip.
The right carotid artery was isolated up to 15
mm long. Thrombosis was induced by electric
stimulation of 1.6 mA. which lasted 7 min**.
The thrombosis was indicated by occlusion
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time (OT) which was determined by the sund-
den decrease of the artery surface temperature
after blocking the blood flow by thrombus in-
duced.

Ex vive  thrombosis The ex vive
thrombosis of New Zealand rabbits was per-
formed on Chandler’s rotating loop system‘’.
On d 7 after blood was taken by cardiac punc-
ture for measuarement as self—control, Ver 0.2
mg - kg”' was injected into a central vein of
ear. A second blood sample was drawn 30
min later.

Blood viscosity measurement Blood
viscosity of rabbits (2.3% 0.6 kg) was deter-
mined by cone—plate viscometer {Model
NXE-l, Chengdu Instrument Factory.
China) at the low shear rate of 23 Hz and the
high shear rate of 230 Hz. Under
anesthesia, the right carotid artery and vein
were isolated for blood collection and drug
administration respectively, Blood {5 ml) was
drawn from the artery for base test, then sa-
line {5 ml) or Ver {0.2 mg- kg'' in 5 ml
saline) was injected iv slowly. After 30 min,
a second blood sample was collected.

RESULTS

Antithrombotic activity In the arterial
thrombosis model, Ver potently prelonged
the OT at the doses of 2and 4 mg * kg™’ (Tab
1). In Chandler’s loop system, Ver 0.2 mg -
kg™! iv also showed an ex vivo antithrombotic

activity. The weight of thrombus decreased-

from 534f 167 mg to 48.7 =
P <0.05).

146 mg

Tah 1. Effects of verapamil ip on artery thrombosis in
vivo inrats, xts "' P<(.01 vssaline .

Drug n Ccclusion time ./
min
Saline 2ml-kg? 10 15712
Verapamil 2mg-kg' 10 17.9+ 1.4
4mg - kg™ 5

18.4%1.67%

r

Effects of Yer on blood viscosity There
were no statistically significant differences in
the blood viscosity decrease between the con-
trol and the Ver groups { P> 0.03) (Tab 2).

Tah 2. Effects of Verapamil iv 0.2 mg - kg'* on blood
viscosity at shear rates of 230 Hz and 23 Hz. n=10,

xts5. " P>0.05 vs saline.
Blood viscosity / mPa © 57!
Pre—treatment  Post—treatment
23Hz
Saline 6.5+% .1 57+0.9
Verapamil 63147 S5+1.27
230 Hz
Saline 47+£0.6 42+05
. Verapamil 42+05" 4.6+08"
DISCUSSION

In the procedure of blood viscosity
measurement, physiological mechanism and 5
ml of saline may theoretically cause
hemodilution and the increase of blood vol-
ume and subsequently influence the blood
wvisicosity. It may be reflected by the decrease
of the hematocrit which indicated that the de-
clining was very small and no significant dif-

ference was detected between the control and

the Ver.

Platelet aggregation definitely contributes
to and may be the primary mechanism
underlying reocclusion in AMI receiving effec-
tive thrombolytic therapy”. Theoretically,
antiplatelet agents in combination with
thrombolytic drugs may show a favorable ef-
fect on the rethrombosis and reocclusion. In
this study. we fonnd a potent-antithrombotic
effect of Ver both in vivo and ex vive. Tt is in
accordance with the hypothesis that a calcium
blocker may be an important adjunctive reme-
dy following thrombolysis”'. Moreover. we

- noticed that the antithrombotic activity of Ver

was more potent i vive than ex vive. This
may be due to the effects of Ver on Epo pro-
duction® and on vasodilation®.
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As in AMI. hemoconcentration, increased
plasma fibrinogen level and decreased blood
cell filterability do occur. These chanpes all
tend to increase the blood viscosity''®, and
may play a role in its pathological and clinical
outcome''?.  So if the antithrombotic agents
show an effect of decreasing blood viscosity,
it may be better in conjunction with
thrombolytic agents. But we did not find this

action of Ver.
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