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EffecIts of CI一930 on hemostasis， thrombosis， and AA-induced 

hem oaynam ic reactlon 

JIAN G Yuan—Ying。 FU Chong-Dong， LIAO Lian—M ing ， HUANG Tong-Go ， 

CHEN Xin-Sheng， LONG Kun(Department ofPharmacology． College ofPharmacy，Second 

Military Medical University，Shanghai 200433，China) 

ABSTRACT Iu mice，CI一930 0．5—2 mg·ks-‘ ip 

not only prolonged the tail bleeding time but also pro- 

tooted the mice from sudden thromboembolic death 

induced by atachidomc acid(AA， 10O mg·kf‘，iv1 

or TxA2／PGH2 mimetic U466I9(2OO ’ks-‘· 

iv)． CI-930 0．625 and 2．5 mg·ks-‘ iv exhibited a 

dose-dependent inhibKory effect on thron-thus formu- 

tion in rat arteriovenous shunt． All these effects of 

CI--930 were more potent than thOSC of dazoxiben， a 

known art lateLet drug In rabbit， AA 0 75 mg· 

k且-。 iv ~used a rapid and marked increase in 

pulmonary vascular resistance and a concomitant 

shatv decrease in cardiac output and carotid arterial 

pressUl~ CI-930 itself 0 5 mg·kg-‘ 【v resulted in a 

tong—lasting faU in carotid arteriaI pressure． system ic 

vascular resistance． and a slight decrease in cardiac 

output． In addition． C1-930 protected rabbit from 

all the harmfuI hemodyaam ic responses to the 

occlusion of pulmollary microcimulation， which was 

induced by AA． The results suggest that CI一930 pos- 

scss a potent·antihemostatic． antithrombotic． and 

probabty antihypertensive cffectS O11 experimental an· 

imals． 

KEY W oRDS CI—930； dazoxiben； arachidOniC 

acids； bleed ing time； pulmonary artery； 

throm bosis； thromboembolima； blood pressure； 

vascular resistaBce ； cardiac outpu t 

The cardiotonic agent C1-930 

(4，5一dihydro一6-【4一(1 H-imidazol—l—y1) 

pheny1]一5一methyl一3(2 J 一pyridazinone)is a 
phOsphodiesterase ITI inhibitor~“ It possesses 

inotropic activities in botl1 isolated myocardial 

strips and jntact anima】s J． In patients with 

severe congestive heart failure． C1-930 
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im!aroved  their cardiac porform ance with a 

moderate decrease jn systemic and pulmonary 

arterial pressurest · 
． In r~ ent studies from 

our laboratoryI 。 we have demonstrated that 

C1-930 possessed powerfu1 inhibitory ofreeta 

on platelet aggregation and thromboxane 

A2(TxA2)biosynthesis from platelets and 

neutrophils with a co respOnding increase in 

PG E PG F ， and PGD 2 production． In 

this study． we examined the effects of C1-930 

on hemosmsis， thrombosis， and rabbit 

hemodynamic response s to AA trying to find 

out whether C1-930 possesse s antithrombotic 

properties in several thrombosis m odels． 

M ATERIALS AND M l『rHoDS 

Anima1暑 Animals used were 8 Kunm． 

ing strain m ice weighing 2l 4±SD 2．0 g， New 

Zealand rabbits weighing 3．0±0 3 kg， and 8 

W istar rats weighing 3 l】±42 g． 

Chemicais C1-930 (Department of 

M edica1 Chcmistry in our College) and 

dazoxiben(Shanghai Zhaohui Pharmaceutica1 

Factory)wore freshly dissolved in norma1 sa． 

1ine TXA2／PGH 2 mim etm U46619， a gift 

from the Upjohn Company，was dissolvcd in 

ethanol， stored at-20℃ and diluted in dis- 

tilled water containing 0．2％ Na，CO，． So． 

dium arachidonate solution was prepared by 

dissolving arachidonic acid (Sigma· >99％ 

pure)1n Na，CO1 l 00 mmo1·L～． Fina1 dilu- 

tions for injection were made in norma】saline 

beforeuse 

Ta“bleeding time iii c0nscious mice Thc 

tail bleeding time test was essentially per- 

formed  as previously dese ribe Twenty m in 

after ip CI一930 of dazoxiben．the bleeding 
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time was measured． BIcoding time exceeding 

10manwcrc recorded  as) 6oO s． 

Tbmmbm fnn．a~,on in vivo M ale 

W i宣tar rats wer~ ancsthetized  with sodium 

pentobarbitone 40 m g·kg- ip． An extra— 

corporeal shunt WaS mute between the right 

jugular vein and le,ft carotid art~ “．Thc dr． 

culation of blood was estabfished  20 min after 

iv CI一-93o or dazoxibe n． Two thrombi wcre 

formed in each ratandtotalweightofthctwo 

thtombi were used for statistical analysis． 

Acute ltalmonary titm mboembolk deatk ia 

mice Acute pulm onary thrombocmbolic 

dcath was indnced in 8 mice by iv AA (100 

mg·kg7 )or U46619(200．g·kg- )into the 
tail vcin )

．  CI-930 or dazoxihe n wcIlg 

j。ctedbyip 30manbefore challengewithAA 

0rU46619． Themice wc~t'c observed for signs 

ofrespiratory distrteean d thetlm c ofdeath． 

M ice which lived for 30 man after iv AA or 

U46619 wc” considered∞ survivors． 

HelOd~ allc r嘲■O哪 h rabbits Rab． 

bitswerean esthetizedbyivurethan eI-I．2g· 

kr ． After endotrachcal intubation．ventila． 

tion with air was maintained  using a 

respiratory pump(frequency：50 times·man一， 

tidal valum~：20 m1)．Catheters were placed 

in th c right gu lar  vein an d left carotid artery 

for administration of drags and measurement 

of afterial blood pressure(BP)respectively． 

Aaother ca theter with a blunted needle WaS 

directly inf~wTtod into the pu]monary artery for 

th c m easurement of pulm onary arterial 

Bp( 
． An eleOromagnetic flow probe(5_6 

mm lumen)connOCtingtheflowmeter(Model 

M FV—l200’ was placed around ascending 

aorta for the determination of cardiac output 

fco， m卜 man-i)． Arteria1 BP． pulmonary 

arterial BP， CO， and eleeUnc ardiog~am 

Oead Ⅱ 1 were continuously recorded via an 

eight-channei ink-jet recorder on a polyg~'aph 

systm  fModel RM一6I)00．Nihon Kohden)． 

StatfmklI u -l，．1| AIl measurement 

data are expressed as SD． Differences be- 

twocn the mesn$ wcre analyzed  with t test． 

Survival data(enumeration dat丑1 wc e ana- 
lyzed  by Fisherts exac t probabi~ty test． 

RESUI S 

Effec虹 0fCl—’3o and dm xibe．onmice 

t柚 bked■喝 time CI-930 ip prolonged the 

tail bleeding time significa ntly compared with 

control group in conscious m ice． The 

antiheraostatic effcet of CI一930 WaS 

doscdependentfr&b 1)．C1-930 l mg·k皇 

ip madethetail bleedingtime )6o0 sin 8 of 

l7 mice ． A known thromboxane synthetas~ 

inhibRor- dazoxihe n． 4 m g· kg-。 ip pro- 

longcdthetailbleedingtimefrom 25±l3t0 63 

±48皇． 

T-■ 1． El胁 ofC!-93Q sad du oxlb~ o-tab Me●d． 

1q n-e■ -l0|． f±SD． ’P> 幛 。 ⋯  <0．Dl付 

em tmL 

Effet~ of CI—93n -Dd dazoxlben on acute 

imlme~u7tkmmbeemlmlk deatklamice AA 

50 mg· kg- or U46619 100pg· kg iv 

ca used sudden death in l／3 or 2／5 mice 

respac tiveiy． Loss th an l rain aftcriv alcth al 

dose of AA (100 mg·kg-t)or U46619(2o0 

Pg·k皇 )'All the mice began to exhibit al· 

most the ganlc symptoms characterized by ob． 

viou$respiratory distress and cyanosis． This
, 

was soon fbllowed by bulging of the eyes,con· 

vul~vv seizures．and cessation ofrespiration． 

There Was more th811 95％ mortality within 3 

man．CI-930(0．5， l，2 mg·kg ip)de- 
c~ca sed thedegreesof res piratorydistress and 

the mortality frab 2)in a dose-dependcnt 
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manner． Dazoxiben 2 mg· kg一。 ip was 

ineffective to protec t the m ice from sudden 

death induced by both AA and U46619． 

Tmb 2． Effecm ofCl-930 mad duo'dbm ¨ AA (1oo 

ml· 一 lT】orU46619(200心 ·kg一 I叶一IId-ced 

-●te t-n'-bo柚 bOIk de-t- ll mice． I)_t- WeL'~ m - 

I，∞ed by l~ ser ●e~[eeiE ob-bIlIq test． ’，>0．05 

⋯ ，<0．01 yJ eoetrok 

Dosc． 

mg-k窖 

M ice died／raise dosed 

AA U466I9 

Effects of C卜 93O and dazoxibea oa 

thrombnm formation in vivo Insertion of a 

cotton thre ad into the extracorporea1 shunt 

between the carotid aFteTy and jugular vein 

ca used anincreasein thew~ght ofthethread 

due to deposition of thrombus． C1-930 

(0．625—2．5 mg· kg-。)and dazoxiben (2．5 

mg·kg )iv reducod the thrombus weigbt． 

ab 3)．ca一930 2．5 mg·kg～ was more po- 

tent than dazoxibe n with 59．3％ inhibition of 

contro1． The inhibitory effect of CI-930 and 

dazoxiben o11 thrombus formation was 

dose-related ． 

Efleets of ca—93岫 on rabbit hemed ynamjc 

T-b 3． Efleet ofCI— 30 u4●●∞xt-e-ol thromlmJ 

brmstlon In rat extrmcorpereal -_L f 土 SD． 

’，>O．OS． ¨P(仉O5' ⋯ ，1(0．01  ̈0瞳t∞L 
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respomues to puIm0--Ty microcircalation oeclu- 

sloe induced by AA AA (0．75 mg·kg。。)iv 

ca used a marked  increase in m esJ~pulmonary 

arterial BP． pulm onary vaseular resistance， 

and a sharp dec reasein CO and meantarotid 

arterial BP(Tab 41．These responses reached 

a peak 1-2 rain after AA iv and 1asted 3—5 

rain．CI-930itself0．5mg·kg iv caused a 
long-lasting decrease in mean Carotid arteria1 

BP． CO， and systemic vascular resistance ， 

but had no effect oll pulm onary vascular re,- 

sistance ． About 20 min afar iv CI--930， the 

rabbits challenged  with AA 出 owed only a 

smal1 and transient rise in pulm onary vascular 

resistance and a s~ght dec rease in CO and 

mean carotid anefia1 BP． There were signifi- 

cant difrefences between AA group and 

C卜 930+AA group demonstrating a protective 

effec t of C1-930 on AA-challenged rabbits． 

Heart ratetended to dec rease bvAA buttend- 

ed toincreasebyC卜930 >0．05)． 

DISCUSS10N 

The effects of CI-930 which COnsists of 

prolonging th e tail bleeding tim e in mice， in- 

hibiting the throm bus fon'nation in rat， and 

protecting the m ice from acute pulm onary 

throm boembolic death were m ore potent than  

anothca" antiplatelet drug dazoxibenI a 

也 romboxane syntherase inhibitor． Th cse re- 

suits indicate that CI-930 possesses powerful 

antiheroostatic and an tithrom botic effects in 

experimental m odels and m ay be m ore useful 

than dazoxibe n in preventing and treating 

thrombocmbolic disorders． 

Th e observation th at U 46619。 a 

TXA2／PG analogue， produced  the same 

respiratory distress in mice as AA did strongly 

suggested  that prostaglandin endoperoxides 

and TXA，。 the main metabolites of AA via 

cyclooxygenase ， were m am ly invoIred in 

platelet aggregation and pulmonary 

thromboembolism in mice． The evidence that 

C1-930 protec ted the m ice from sudden 
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Tab4．Rabbithemodymmmlcreil[IDOallg．'i$toIVAA(a．7smg·k|一． 墨9)，ivCI--9~ (0．5蚰窖·kl ，n-1o)．mmdiv 

AA 20蚰h ·ntr I-CI-930 鲁7)． ±SD． ’P>0．05。 ¨P<O．05． ⋯ P<O．Ol cmtro|． <D．OS 坩 IT 

^A ~'oup． 

PAP = mc̈ pulmonary arterial pressure；CAP= carotid ancdal pressure(systolic，diastolic．m％n】：CO 
= Cardiac output； H R = Heart rate． 

thromboemboIic death induced  by U46619 in． 

dicatcd that CI-930 also possessed an antago— 

nistic effect against U 46619． W hether or not 

CI一930 is a TXA ／PGH2 receptor antago． 

nist awaits further study． 

The purpose of this rabbit hcm odynamic 

test was to prov c an analy~s of the antago． 

nistic effect 0f C卜 930 against AA in “yo． 

The rabbit hcmodynamic responses to AA 

wcr~ al1 correlated with formation 0f aggre． 

gated  Platelet masses and occlusion of the 

mi~ocirculation in lung． The protective effec t 

0f C卜 930 on AA—challenged rabbit provided 

further evidcncc that CI一930 was effective in 

prevention and treatrnent of thromboembolic 

disorders． Furthermore，the evidcncc that 

C1—930 produced  a long lasting decrease in 

systemic vascular resistancc s~ongly demon- 

strated that CI一93O posse~ed a vasodilafing 

efrcct vivo． This may be uscfu1 in treatment 
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of hypertension especia]]y hypertension with 

congestive heart failure． 
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C1-930对止血、血栓形成耜 AA l起的血流 

动力学改变的影响 

姜远英、付崇东、廖联明、黄彤舸 、陈新生 
龙 蝇 (第二军医大学药学院药理教研室，上海 

200433．中国) 

提要 CI-930 0 5—2mg·kg ip延长小鼠尾 出 

血时间，保护 AA(100 mg·kg-‘iv)和 U46619(200 

g·kg iv)引 起 的血 栓 栓 塞 性 卒 死 ． CI-930 

0 625．2．5 mg·kg iv还抑制大鼠体内动脉血栓的 

形成．AA 0．75mg·kg- iv增加兔 PAP ．降低 

CO CI一930 0 5mg·kg iv降低 PAP 和俸循环 

阻力并能对抗 AA对兔血流动力学的有害影响．提示 

CI-930具有抗止血．抗血栓形成及可能的抗高血压 

作用． 

美键词 CI-930；达唑氧苯；花生四烯酸；出血时 

间：肺动脉：血栓形成；血栓栓塞；血压：血管阻 

力：心精出量 
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