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Effect of dipfluzine on platelet aggregation and thrombus formation
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ABSTRACT
diphenylpiperazine calcium channel

Dipfluzine (Dip) is a novel
blacker
Effects of Dip on
experimental thrombosis and platelet aggrega-

first synthesized in China.

tion were studied ¢{» vitro and in vivo compared

with cinnarizine {Cin). 1

Dip 1 and 2 mg+kg™
iv and incubated in 1—100 pmal+L ™" in vitre
inhibited dose- or concentration-dependent
rabbir plateler aggregation induced by ADP
and by arachidonic acid (AAY, respectively.
Dip 2. 5—10 mg kg 'iv and 50— 100 mg-kg ™’
ip inhibited the thrombosis in rats. Dip 10
mg kg™ !iv and 200 pmol-L"* depressed the in
vitro thrombosis. These results suggest that
attenuation of disturbed platelet-vessel wall
reaction associated with platelet activation and
vasoconstriction may be a main factor invalved
in the antithrombotic action of Dip, and that
the effects of Dip were mare potent than those
of Cin.
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Platelets are deposited in the microvascu-

lature during focal cerebral ischemia™.
Abundant platelet-released products at the
site of thrombus formation may contribute to
ischemic brain injury*®.  Dipfluzine { 1-
diphenyl -methyl-4- 3- (4 -{lucrobenzoyl ) ]-
piperazine, Idip}. a new derivative of cinnar-
izine (Cin) first developed by Department of
Chemistry ,» Beijing University, provided po-
tent protection against the symptoms and elec-
trolyte alterations after bilateral carotid artery

ligaticn"”.  This study was to determine
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whether Dip exerted some effects against
thrombosis and platelet aggregation.
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MATERIALS AND METHODS

Cinnarizne

Chemicais Dip and Cin synthesized by Depart-
ment of Chemistry, Beijing University, were dissolved
in 23 tartaric acid solution containing 209% dimethyl-
acetamide (solvent). Drugs were injected iv or ip and
a same amount of the solvent was used as control,
Solvent, drugs, and stock solutions of arachidonic acid
CAA, Sigma) and adenosine 5'-diphosphate { ADP,
Sigma) were diluted to phosphate buffer {pH 7. 4) 0.1
mmol *L™! before use.

Experiments on plateiet aggregation
Platelet-rich plasma (PEP) and
platelet-poor plasma (PPP) were prepared from the
blood of New Zealand rabbits (n= 8, either sex, 2.3
+3 0. 4 kg), anticoagulated with 3. 8 ¥} sodium citrate
(9:1, voltvgl). The blood ar FRF was exposed only
to plastic or siliconized tube. The platelet counts of
each PRP were adjusted to 4% 10® cells»ml~".

PRP 0.8 ml| was placed in a euvette and stirred

In vitro

with 0.1 ml solvent or drugs (final concentrations of
Dip or Cins 0.1, 1, 10, or 100 pmol+*L.~?) at 37 C for
10 min, then aggregating agent 0.1 ml was added (fi-
nal concentration, AA 200 pmol *L™! and ADP 9 3
The curves of AA- and ADP-induced
platelet aggregation were recorded in an aggregometer
{model BS-631+ Beijing Biochemical Instrument Facto-

pmol *L77),

ry ).  The aggregation rate was measured by tur-
bidimetry™’, and rthe percentage of inhibition of
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platelet aggregation rate was calculated in comparison
with the aggregation rates obtained in the presence of
Dips Cip, or solvent.

New Zealand rabbits (a = 28, either
sex+ 2. 84 s 0.5 kg) divided in 4 groups were injected
iv solvent 1 mi*kg™'. Dip 1 and 2 mg kg™ ', and Cin 2
mg * kg™, respectively.

In vive

Fresh blood was obtained
from each rabbit through cardiac puncture just before
PRP preparation and
platelet aggregation were made according to the proce-

end 15 min after iv drugs.

dures mentioned ebove.

Experiments on thrombosis

In vitro Wistar rats {n=42, either sex, 258 %5
33 g) were divided into 7 groups, and injected iv sol-
vent 1 ml-kg™', [hp or Cin 2.5, 5, and 10 mg-kg™'.
Fresh blocd 1.8 ml was obtained from each rat
through cardiac puncture 15 min after iv drugs and
placed in a siliconized plastic ring. The in vitro
thromboasis of rats was performed on Chandler’s rotat-
ing loop system™.

Fresh blood 1.8 ml was obtained from New
Zealend rabbits through cardiac puncture and placed in
a siliconized plastic ring with 8.1 ml solvent or drugs
( finel concentretions of Dip or Cin. 2, 20, or 200
pmol-L~1).
duced in Chandler’s rotating loop system™.

Ih vive Wistar rats {(n==70, either sex, weigh-
ing 31\0:|: 1% g were anesthetized with 2. 5 2 sodium

-1

The in vitro thrombosis of rats was in-

pentobarbital 50 mg - kg™' ip. An extracorporeal
shunt (a casing pipe filled with saline, which consisted
of 3 plastic pipes and a preweighed 5 cm silk thresd
was inserted into the middle plastic pipe) was placed
between the right jugular vein and left carotid artery.
The circulation of blood was established 15 min after
iv Dip or Cin and induced an increase in the weight of
After 15
min, the sjlk thread was weighed and thrombus wet
weight was calculated ™.

Wistar rats (m==30, either sex, weighing 293+
26 g) were anesthetized with sodium pentobarbital 1 h
after iv solvemt or Dip.

the thread due to deposition of thrombus.

The right carotid artery was
isolated up to 15 mm long. Thrombosis was induced
by electric stimulation of 1. 6 mA for 7 min. Throm-
bosia was indicated by occlusion time which was deter-
mined by a sudden decrease of the arterial surface tem-
perature after blocking the blood flow by the thrombus

induced .

RESULTS

Experiments on platelet aggregation

In vitre The minimal effective concen-
trations of Dip were 1 pmol-L™" in inhibiting
the ADP-induced aggregation and 10 pmol
»L.7! in inhibiting AA-induced aggregation.
But the same concentrations of Cin did not
have such an effect {Tab 13,

Tab 1. Effects of Dip and Cin incubated in platelet-

rich plasma on ADP- and arachldenic acid (AA)-

Induced rabbit platelet aggregation. n=7, ¥+s.
*P>0. 05, "P<{0. 05, “P<I{. 01 vs solvent.

Drug/ {oL-1 Platelet aggregation rate
pmol-

ADP AA
Solvent 0. 4%+ 0, 04° . 611 0. 03°
Dipfluzine 0.1  0.47%0.06* 0, 61x0.02
1.0 0.4340.03 §.60%0.02
14,0 ¢.43%0,08%  0.53+£0. 06
100.0  0.3920.08 0.45+0. 02
Cinnarizine a1 0. 461 0. 06° 0. 58¢. 05°
1.0 0.4640.07 ¢ 5940, 03°
10.0  0.431+0.05°  0.5840. 95"
_.100.0  0.4240.02° 0.53%0.05

Invive Dipiv 1—2 mg kg™ and Cin iv
2 mg + kg™! inhibited AA-induced rabbit
platelet aggregation. When administered iv 2
mg*kg™!, Dip depressed ADP-induced aggre-
gation, but Cin did not {Tab 2).

Experimenis on thrombosis

In vitre Dip and Cin of each 10 mg+kg '
iv or incubated in 200 pmol+L ' decreased the
weights (wet and dry) and length of the
thrombus {Tab 3).

in vive Both Dip (2.5— 10 mg-kg ">
and Cin {(5—10 mg-+kg™'} reduced the throm-
bus weight dose-dependently. However,
when administered iv 2.5 mg +kg™', Dip de-
pressed the thrombosis, but Cin did not {Tab
4).
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Tab 2. Effects of Dip and Cin fv fn cahbits on ADP- and AA-Induced rabbit platelet aggregation. ==7, ¥1s.
“P>>0.08, "*P<<0. 05, “P<{0.01 vs solvent.
Drug/ Adenosine diphosphate Arachidonic acid
m _L]:‘ggf, Apggregation Inhibition Apggregation Inhibition
€ rate rate rate rate
Solvent Before 0. 50+ 0.08 0.59+0.405
After 0.4840.09 Q. 0040, D2* 4, 594+0.05 Q. 00+ 0, 03¢
Dip 1 Before 0.491£0.06 Q.6040. 08
After 0.48+0.07 0.02%q. 03" 0.55+0. 07 Q.04+ 0, 03°
2 Before 0. 48+0. 08 0. 57x0. 07
After 0. 43F 0. 08 0. 04+ 0. 03" 0.51+0. 08 0. 070, 05°
Cin 2 Before 0.47£0. 08 0.37£0,07
After 0. 4420.05 0. 0240, 04* 0. 5440.07 0. 0340, 02°
Tabh 3. Effects of Dip and Cin Iv In rats and incubated Tab 4. Effects of Dip and Cln iv on thrombosis in

in rabbit blood on thrombosls iz vitro. TLs.
P>>0. 05, "P<70.05. “P<Z0. 011 vs solvent.

cats. a=10, ¥+s. ‘F>0.05, "P<0.05, “P<0 014
vs soivent.

Thrombus in Chandler’s loop
Length  Wet weight Dry weight
Jem /mg /mg

Drug/pmol-L 7"

Injected iv in rats (n="7)

Solvent 4. 8+1.9* 139438 45+ 13
Dip 2.5 4. 14£1.3* 135>=42° 3645
5.0 3.54£1.6 Ill=xé3e 32+6
10,0 2.74+0.4% B513° 2645°
Cin 2.5 4.04+1.5 135426 3s+11"
5.0 3.7+1.1* 116455 otz
10,0 2.840,8 6L 18 24 1+ 6°
Incubated in rabbit blocd (=142}
Solvent 5.1>2.3 147453 42417
Dip 2 5.6+2.3 140440 izt
20 5.0x2.5 136438 ant1z*
200 3141. 4" 9Z2428° 21+7°
Cin 2 4,310 136443 KEE =
20 4. 2+1.6° 125+ 38 31+1o0°
200 3.340.3% 103f23° 25+¢6*

Both of Dip (50— 100 mg+kg™'> and Cin
(100 mg - kg™') ip prolonged the occlusion
time. When administered ip 50 mg-kg™', Dip
inhibited f» vive thrombasis, but Cin did not
(Tab 5).

DISCUSSION

The present study confirmed that Dip,

Thrombus wet

Drug/mg kg™ weight/mg Inhibition/ %
Solvent 42.3+4.9
Dipfluzine 2.5 35. 6463 16. 3
5.0 34.043. 0° 19. 6
1¢. 0 29. 745« 29.8
Cinnarizine 2.5 41. 614, 5* 1.6
5.0 35. 4146 3° 16. 3
10.0 2. 7t2. 6 22. 6
Tab 5. Effects of Dip and Cin ip on arterial thrombo-
sis in rats. a=#6, ¥+s=.

‘P>>0.05, "P<{0. 05 vs solvent,

Drug/mg-kg™! Occlusion time/min
Solvent 15.2+1.5
Dipfluzine 50 17.5+1. 8"

100 18.2+1. ¢
Cinnarizine 50 15.8+1.6°
100 17.9+1. 8"

either in wvitro or im vivoe, inhibited the ADP-
and AA-induced rabbit platelet aggregation
and thrombosis in experimental thrombosis
models, and these effects of Dip were more
potent than those of Cin.

Platelet activation plays an important role
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in thrombosis., But we noticed that in wvitro
antithrombotic activity of Dip (Tab 3) was
less potent than its antiplatelet effects (Tab
1. The results suggested that inhibitory
action of Dip on the platelet activity may not
be a primary factor of its antithrombotic ac-
tion.

The main difference between in vivo and
tn uvitre thrombosis was that the former
involved a disturbed platelet-vessel wall inter-
action associated with platelet activation and
vasoconstriction.  In the present study, the
inhibitory effects of Dip on 7 vive thrombosis
were more potent than those on én vitre throm-
bosis. In addition, {or inhibiting in  vive
thrombosis Dip was more potent than Cin. and
for depressing in witre thrombosis Dip was as
potent as Cin. These results suggested that
attenuation of disturbed platelet-vessel wall
reaction may be & main factor involved in the
antithrombotic action of Dip.
these together with data of previous studies in
which the vasodilatory effect of Dip was more
potent than that of Cin either in wvitro™ or in

vivp'®

» we suggested that the antithrombotic
effect of Dip might be contributable in part to
its vasodilatory action.

In view of the fact that a disturbed
platelet-vessel wall interaction is erucial in the
eticlogy of cerebral ischemic injury, anti-
platelet agpregation and antithrombotic effect
of Dip were to be effective in the prevention
and treatment of cerebral vascular disease and
to be one of the mechanisms by which Dip

improved the cerebral ischemia®.
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