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Effect of dipfluzine on platelet aggregation and thrombus formation 

WANG Yong—Li，HE Rui—Rong (Department of Pharmacology， Department of Physiology 

Hebei Medical College，Shijiazhuang 050017·China) 

ABSTRACT Dipfluzine (Dip)is a noveI 

diphenyIpipera zjne calcium channel blocker 

first synthesized in China． Effects of Dip on 

experimental thrombosis and platelet aggrega— 

tion were studied in vitro and in vivo compared 

with einnarizine (Cin)． Dip 1 and 2 mg·kg一 

iv and incubated in 1— 100 gmo卜 L vitro 

inhibited dose— or concentration-dependent 

rabbit platelet aggregation induced by ADP 

and by arachidonic acid (AA )，respectively． 

Dip 2．5— 10 mg·kg iv and 5O一 100 mg·kg一 

ip inhibited the thrombosis in rats． Dip 10 

mg·kg一 iv and 200~tmol·L一 depressed the in 

vitro thrombosis． These results suggest that 

attenuation of d~turbed platelet—vesse1 walI 

reaction associated with platelet activation and 

vasoconstriction may be a main factor involved 

in the antithrombotic action of Dip，and that 

the effects of Dip were more potent than those 

0fCin． 

KEY W ORDS dipfluzine； cinnarizine 

platelet aggregation；thrombosis 

Platelets are deposited in the microvascu— 

Iature during foca1 cerebraI ischem ia ． 

Abundant platelet—released products at the 

site of thrombus formation may contribute to 

ischemie brain injury ． Dipfluzine {1一 

diphenyl—methyl一4-[3一(4一fluorobenzoy1)]一 
piperazine，Dip)，a new derivative of einnar— 

izine (Cin)first developed by Department of 

Chemistry，Beijing University，provided po— 

tent protection against the symptoms and elec— 

trolyte alterations after bilateraI carotid artery 

ligation ”． This study was to determine 
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whether Dip exerted some effects against 

thrombosis and platelet aggregation． 

R=CH 卜◎ cinn anzIle 

R=cl jf—cHr-c()-- 《 F Dpn i 

M ATERIALS AND M  THoDS 

Chemicals Dip and Cin synthesized by Depart— 

meat of Chemistry。Beijing University。were dissolved 

in 2 tartaric acid solution containing 20 dimethyl- 

acetamide(solvent)． Drugs were injected iv or iP and 

a same amount of the solvent was used as contro1． 

Solvent，drugs，and stock solutions of arachidonic acid 

(AA ，Sigma) and adenosine 5 diph0sphate (ADP+ 

Sigma)were diluted to phosphate buffer(pH 7．4)0．1 

1／1~1o卜L一 before use． 

Experim ents oil platelet aggregation 

In itro P1atelet—rich plasma (PRP ) and 

platelet—poor plasma (PPP) were prepared trom the 

blood of New Zealand rabbits ( = 8+either sex+2．3 

±j 0．4 kg)，antico agulated with 3．8 sodium citrate 

(9 l，vol vo1)． The blood or PRP was exposed onlY 

to plastic or siliconized tube． The platelet counts of 

each PRP were adjusted to 4×100 cells·ml—1． 

PRP 0．8 ml was placed in a cuvette and stirred 

with 0．1 ml solvent or drugs(finaI concentrations of 

Dip orCin{0．1，1，10，or 100ttmol·L一 )at 37 C for 

10 rain，then aggregating agent 0·1 ml was added (fi— 

naI concentration￡ AA 200 “Tno卜 L～ and ADP 9．3 

“mo卜 L )． The curves of AA—aod  ADP—iaduced 

platelet aggreganon were rec0rded in an aggregoraeter 

(model Bs一631．Beijing BJoehemical Instrument Facto- 

ry)． The aggregatioa rate was measured by tur- 

bidimetry “， and the percentage of inhibition of 
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platelet aggregation rate was calculated in comparison 

with the aggregation rates obtained in the presence of 

Dip，Cip．or solvent． 

In ivo New Zeahind rabbits ( 一 28。 either 

sex,2．8士 0．5 kg)divided in 4 groups were injected 

iv solvent1 m1-kg_。，Di p 1 and 2mg-kg_。·andCin 2 

mg·kg～，respectively． Fresh blood was obtained 

from each rabbit through cardiac puncture just before 

and 15 rain after iv drugs． PRP preparation and 

platelet aggregation were made according to the proce— 

dures mentioned above． 

Experiments on thrombosLs 

In vnro W is~ar rats(n一 42，either sex，258土 

33 g)were divided into 7 groups·and injected iv sol· 

vent 1 mI．kg～ ． D or Cin 2．5，5，and 10 mg·kg_。． 

Frash blood 1．8 rnl was obtained from each rat 

through cardiac puncture 15 min after iv drugs and 

placed in a siliconised plastic ring． The in z~tro 

thrombosis of rats was performed on Chandler's rotat— 

ing loop system ． 

Fresh blood 1．8 ml was obtained from New 

Zealand rabbits through cardiac puncture and placed in 

a siliconised plastic ring with 0．1 ml solvent or drugs 

(final concentrations of Di p or Cin：2， 20．or 200 

／~mol·L一’)． The in vitro thrombosis of rats was in- 

duced in Cbandler's rotating loop system ”． 

f̂ vivo W iscar rals 70．e heT sex．welgh— 

ing 3fo士 19 g)were anesthetized wi th 2·5 sodium 

pentobarbital 5O mg ·kg～ ip． An extracorporeal 

shunt casing pipe filled with saline，which consisted 

of 3 plastic pipes and a preweigbed 5 m  silk thread 

was inserted into the middle plastic pipe)was placed 

between the right jugular vein and left carotid artery． 

The cireulation of blood Mca$establisbe d 15 min after 

iv Dip or Cin and induced an increase in the weight of 

the thread due to deposition of thrombus． After 15 

min．the silk thr ead was weigbe d and thr ombus wet 

weight was calculatedm ． 

W istar rats = 30．either sex，weighing Z93士 s 

26 g)were anesthetized wlth sodium pentoh rbital 1 h 

afte~iv solvent ol"Di p． The right carotId artery was 

isolated up to 15 mm long． Thrombosis was induca d 

by electric stimulation of 1．6 mA for 7 min． Throm- 

bosis was indicated by occlusion time which was deter． 

mined by a sodden decrease of the arterial surface tem． 

perature after blocking the blood flow by the thr ombus 

iDduced m． 

RESULTS 

Experiments on platelet aggregation 

／11 vitro The minimal effective concen— 

trations of Dip were 1“m0卜L一 in inhibiting 

the ADP—induced aggregation and 1 0 “m0l 

· L一 in inhibiting AA-induced aggregation． 

But the same concentrations of Cin did not 

have such an e{fect(Tab 1)． 

Tab 1． Effects of Dip and tin Incubated in platelet 

r|曲 plumm on ADP- and arachld~ ic acid (AA ) 

Induced rabbit platelet aggregation． H=7， 士j． 

‘P> 0．OS， < o．01；． P< 0．O1 vs solvent． 

Drug／~mol·L一 Platelet aggregation rate 

ADP AA 

In vivo Dip iv 1— 2 mg-kg一。and Cin iv 

2 mg ·kg～ inhibited AA—induced rabbit 

platelet aggregation． W hen administered iv 2 

mg·kg～ ，Dip depressed ADP-induced aggre- 

gation，but Cin did not(Tab 2)． 

Experim ents on thrombosis 

／11 vitro Di p andCin of each10mg·kg一‘ 

iv or incubated in 200 urnol·L一‘decreased the 

weights (wet and dry) and Iength of the 

thrombus(Tab 3)． 

In vivo Both Dip (2．5— 10 mg．kg ) 

and Cin (5— 10 mg·kg-1)reduced the throm— 

bus weight dose—dependent1y． However， 

when administered iv 2．5 mg·kg_。，Dip de— 

pressed the thtombosis，but Cin did nOt(Tab 

4)． 
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Drug／ 

m g‘Kg 

Adenosine diphosphate 

Aggregation Inhibition 

rate rate 

Arachidonlc acid 

Aggregation Inhibition 

rate rate 

Tab 3． Effects of Dip and Ctn tv tn rats and Incubated 

in rabbit blood oil theom~ s in vitro． 土s． 

1P> 0．05．IP< 0．05，‘P< 0．Ol 4 j solvent． 

Dr ug／Fmol·L 

Thrombus in Chandler's loop 

Length Wet weight Dr y weight 

／cm ／rag ／mg 

Incubated in rabbit bloo d = 10) 

Solvent 5．1： 2．3． 147士 5 3． 42土 17 

32土 9I 

30土 l2‘ 

21土 7 

38土 8‘ 

31士 l DI 

25土 6 

Both of Dip (50一 i00 mg·kg一 )and Cin 

(100 mg·kgI1)ip prolonged the occlusion 

time． W hen administered ip 50 mg·kg-。，Dip 

inhibited in vivo thrombosis，but Cin did not 

(Tab 5)． 

DIsCUSS10N 

The present study confirmed that Dip， 

Tab 4． Effects of Dip and O n Oll throm bosis in 

rats． = 10． 土 ． ‘P> O．05， P< 0．05， P< 0．Ol 4 

pj solvent+ 

Tab 5． Effects of Dip and Cia tp on arterial thrombo- 

sistn rats． =6，j土 ． 

‘P> 0．05， P< 0．05 solvent． 

either vitro or in 口0，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 vitro mediated urmoIicity at br丑 

antithrombotic activitv of Dip (Tab 3)was Stroke 1992}23t 394—8- 

Iess D0tent than its antip1ate1et effects (Tab 3 w “g YL·He RR Pr0 ec j e壬fem 0f却 n⋯ ㈨  

1 j lhe results s ggested that m h1b1t0rY 
ta pharm蛳 l S n l9姓 ；l5：20卜 5． 

ction ot Di p on the platelet actlvlty may not 4 13o
rn GVR． Agg代gBtion 0f blood p1atelets hy adenosine 

be a primary factor of its antithrombotic ac— dip11osph⋯t ad ib versa[
． 

tion． Nature 1963}1 I 927--9． 

The ma in di{ference between in vivo and 5 ChaudLer Alg In m thromhotm coagulation of the 

in vitro thrombosis was that the former blood- Lab Iavest 1958；7 r 11。一 - 

in d 一
．

istur
．

bed p
，

lat
．

elet -vesselwa er_ U m etsu T , of1 met
⋯hyl- c a茹 

ctlon ssoclated Wlth platelet activation and ∞Ⅲ口仰nd，on ezD∞ eatal thromb~sis in n协． 

vasoconstriction． In the present study， the Thromb Haemost 1978I 39I 74—83． 

inhibitory effeCtS of Di p on i'n vivo thrombosis 7 Dong ED·Shi S． Effects 0f the cornhlaarioa of aspirin 

were more potent than those on i vitro throm， and nifediplae on platelet aggregation and thmmbogene- 

bosis． In addition， for inhihiting in ivo sis． Chin J Ca I 1990~ st。。1—3- 

thr0m bos1s Di p w m 0re P0tent than Cin'and di
口fluzin㈨ d Its effect isolated uhr smooth mus 

tor deptessing l ~ntro throm bosis Dip was as cle
．
Act Ph macol sin 1990】 l1 r 39-- 4Z． 

potent as Cin． These results suggested that 9 wa“g YL，He RR
．

SelecTIveti vasodil㈣t y efleet of 

attenuation of disturbed platelet—vessel wall dipfluziae on vertebral artery in anesthetized dogs． 

reaction may be a main factor involved in the A。 Pharmacol Sin 1993~14：124-- J L 

anthhrombotic action of Dip． C0nsiderin西4，一斗q 
these together with data 0f previous studies i。

n 
双苯氟唪对血小板聚集和血栓形成的影响 

which the vasodilatory effect of Di p was more 

potent than that of Cin either in vitro or in 

vivo ，we suggested that the antithrombotic 

“ 。 might be c。ntrihuta b1 n partt。 

ItS vas0diIatory action． 。 

In view of the fact that a disturbed 

platelet-vesse1 wal1 interaction is crucia1 in the 

etiology of cerebral ischemic injury， anti— 

platelet aggregation and antithrombotic effect 

of Di p 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 cerebra1 ischem ia ． 
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摘要 在体内外实验 

国 ) 

{， 2- 
国首创合成的新 

钙拮抗剂双苯氟嗪(Dip)对血小板聚 集和实验 

性血栓形成的作用． Dip iv 1--2 mg·kg-1和1 
—

100 pmol·L 体外温育可剂量或浓度依赖性 

地抑制 ADP和 AA诱发的家兔血小板聚集． 

Dip iv 2．5—10 mg·kg 和 Ip 50一 100 mg 

·kg 可抑制大 鼠体内血栓形成 ；Dip iv lO mg 
·

kg 和200 mnol·L 体外给药可抑制体外血 

栓形成． 提示，减轻紊乱的血小板与血管壁反 

应是 其抗血栓作用的主要因素 ，Dip的作用强 

于 Cin． 

关键诃 翌苎塑噻!桂利嗪； 
血栓形成 

血小板聚集 

Ⅲ 观 
中 
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