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提要 利用细胞内微电极技术，观察 了间尼索地平 

( 一Nis1预防给 药或诱 发 DAD后 再给 予 用一Nis · 

(0 5--4 umol L 1，对 DAD和 TA均有明显的抑制 

作崩 ，DAD的幅度 由 15 3±2 7减 小到 2 3±2．0 

mV，DAD时程由 980±45减小到 130±27ms，TA · 

的发生也明显减少或完垒被抑制， 一Nis这些效应可 

能与其阻断钙通道，减轻细胞内钙超载有关． 

关键词 回显盍地王；皇垒堡 浦肯野纤维；微电极 
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Antithrombotic activity of verapamil 

LIAO Chang-Long，ZOU Qi—Jun，LI Jiu—Ming，CUI Hong，YUAN Nuan-Rong 

(Thrombosis Research Centre，Shenzhen Institute D厂Geriatrics and Shenzhen People s Hospital 

Shenzhen 518001，China) 

ABSTRACT The antithrombotic activity of 

verapamil(Ve r1 was assessed ln an arterial thrombosis 

model and an ex vf o thrombosis mode1． Ver 2 and 4 

mg ‘ kg ip markedly prolonged the time of 

throm bo tic occlusion jn rat carotid artery induced by 

electrig stimulation The weight of thrombus formed 

8x vivo was reduced by．ver 0．2 mg-k 叫 iv．Howev- 

el"， Vel"showed no effects on blood viscosity． 

oRDs 。rapamil； throm osis； blood 

vtscoslty 

The incidence of reocclusion following 

su6cessful reperfusion in acute myocardial 

infarction(AMI)by thrombolytic therapy was 
reported of 1 5—3O％ or more(“． A subsequent 

adjunctive treatment to mtervene thrombosis 
and to prevent the reocclusion remains a req． 

ujsit )． Thromboxane A， rTXA，l and／or 
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epoprostenol(Epo)play an important role in 
thrombosis， and calcium channel blocke~ 

show antiplatelet effects( )and beneficial ac- 

tions on TXA， and／or Epo formation~ ． 

But their action on reocclusion after AM I is 

not yet identified． nor have the data of the 

agents on thrombosis been found． Here we 

report the effects of verapamil(、 er1，a calci- 

i,lm channel blocker on thrombosis and the jn- 

fluence ofVer on blood viscosity． 

M ATERlALS AND ，̂ⅡeTHoDS 

Arterial thrombosis Lewis rats r芏 and 

S，wt 271±s 24 were anesthetizedby so， 

dium pentobarbital 1 h after saline or Ver iP 

The right carotid artery was isolated uD to l5 

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 sud- 
den decrease of the artery surface ternperature 

after blocking the blood flow by tllrombus in- 

duced． 

Ex vivo thrombosis The ex vivo 

thrombosis of New Zealand rabbits was per- 

formed on Chandlefs rotating loop system‘ 

On d 7 aftcr blood was taken by cardiac punc． 

tur e for measurement as self_control，Ver 0．2 

mg·kg-‘was injected inip a central vein of 

ear． A second blood sample Was drawn 30 

min later． 

BIood viscosity measurement Blood 

viseosity of rabbits f2．3± 0．6 kg)was deter- 

mined by cone—Dlate viscometer (M odel 

NXE—l， Chengdu Instrument Factory， 
． 

Chin a1 at the Jow shear rate of 23 Hz and the 

high shear rate of 230 Hz． Under 

anesthesia， the ri t carpiid artery and vein 

were isolated for blood collection and drug 

administration respectively．BInod i5 m1)was 
drawnfrom the arteryfor basetest， then sa． 

1ine f5 m1)or Ver fO．2 nag’kg in 5 ml 

saline)wasinjected slowly．After 30m ， 
a second b1ood sample was collected 

RESUIJTS 

Antithrombotie activity In the arteria1 

thlombosis model， Ver potently prolonged 

theOTatthedoses of2and4mg kg一’(Tab 
I)．In Chandler's loop system，Ver 0．2 mg‘ 

kg-。 iv also showed  all ViVO antithrombofic 

activity． The weight of thrombus decreased 

from 53．4± 16．7 mg to 48．7 ± l4．6 nag 

‘P<0．O51． 

Tab1。Effectsof vetal~tmflip on arterythrombosis 

vivoin rats．拈  ⋯ P<0-01 v saline 

Effects ofVer on blood viscosity There 

were no statistically significant differences in 

the blood viscosity decrease between the con- 

trol and the Ver groups(P>0．05)(Tab 2)． 

Tab 2． Effects ofVe~pamlliv 0．2mg kg- Ollblood 

viscosity at shearrates of230Hzand 23Hz． = l0， 

± P>0．05w sailne． 

Blood viscosity／mPa—s～ 

Pre-treatment Post-treatment 

DIs( SS10N 

In the procedure of blood viscosity 

measurement，physiological mechanism and 5 

ml of saline may theoretically cause 

hemodihition and the inc~&se of btood voL 

ume and subsequently influence the b1ood 

vi~cositV． It may be reflected by the decrease 

Of the hematoc rit which jndicated that the de． 

dining was very small and no sigmticant dif- 

ference was detected between the control an d 

theVer． 

Platelet aggregation definitely contributes 

to and may be the primary mechanism 

nndedying reocolusion in AM I receiving effee- 

tive thrombolytic therapy【，J_ TheoreticaUy， 

antiplatelet agellts in c~mbinatinn wlth 

thrombolytic drugs may show a favorable ef- 

feet on the rethrombosis and reocchision． In 

this study， we found a potent anti山rombotic 

effect ofVeT bothin vivo and ex vivo． Itisin 

accordance with the hypothesis that a calcium 

blocker may be an important adjunctive reme- 
dy following thrombolysis( ． M oreover， we 

noticed that the an tithrombotic activity of Ver 

was more potent加 vivo than  ex v D． This 

may be due to the effecis ofVer on Epo pro． 

duction(81 and on vasodilatin n(91． 
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As in AM I． hemoconcentration， 1ncreased 

plasma fibrinogen JeveJ and decreased blood 

cell filterability do occur． These changes all 

tend to increase the blood viscosity(⋯， and 

may play a role in its pathological and clinical 

outcom e( j
．
S0 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 ofVer． 。 
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Hemorheologic changes fo~owing acute 

提要 利用大鼠在体动脉血栓形成模型和兔体外血栓 

形成模型观察维拉帕米对血栓形成的影响．结果表明 · 

维拉帕米2mg—kg。。和 4mg-k ip均能使电刺激 

诱导大鼠颈动脉血栓形成时问显著延长，0．2 mg· 

kg- iv亦使兔体外形成的血栓重最明显减轻 但维 · 

拉帕米对血液粘度无明显影响． 

关键词 维拉帕米；血栓形成；血液粘度 
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