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Protective effects of flunarizine on hemorrhagic shock in rats 

■ 

WU Ouo-Sheng，ZHANG Zhen—Qian，WANG Jun—Yi (Department ofGeneral Surgery，Xijing 

Hospital,Xi-an 710032，China) MEI Qi—Bing，TAO Jing—Yi (Department of Pharmacology， 
Fourth Military Medical University，Xi-an 710032，China) - 

^Bs1rI【̂cT Intravenous injections of flunarizine 

0．25，0．5，or 1．0 mR · -1 10 min her e hemor- 

rlmge increased the maximal bleeding volume from 4．3 

士 1．1to 5．5士 1．1m1． Asthe dose offlunariainein- 

c~eased，the aurvivaltimein rats subjectedtohemor— 

rhe ge m 8 prot~ d _m a doee~lependem manner． 

Five houra after the beinfuaion，flunarizlne 1 mg·kg 

mszk~ y jreproved the survivaI rate to 70％ compe d 

with诚 in the ahock group． Flunarizlne reduced the 

jncrease of lactate in blood，ame liorated the depletion 

。f ATP stores in tissues．and prevented the c8Icittm as- 

cumulation in heart and  liver． Tlle results auggest 

that fltmarizine m y produce a protective effect Oll 

he morrhagic ahock，prohe bly related to th e decreaae of 

c&~ um accumulation in the  isehemic tissues． 
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Calcium channel blockers exerted a pro- 

tective effect against hypoperfusion and reper— 

fusion injttry ‘ ，indicating a potential role of 

these agents in treating hemorrhagic shoc k． 

Verapamil decreased the amount of hemor— 

rhage in the bowel and prolong the survival 

time after shoc k(11． Flunarizinc (Flu)， a 

diphenyalkyamine calcium cha nnel blocker， 

reduced the level of free Ca within the celI． 

thereby preventing an excessive calcium load 

indueed by various pathologic stimuli ”． Flu 

produced a protective effect on cerebral 

ischemis in rats ”．hut its action on hemor- 

rhagie shock has not been reported ．The pres— 

ent investiga tion was undertaken to study the 

effects of Flu on hemochagic shock in rats． 

aemord~ e slmekmodel Atotal of 70Spfugue- 
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Dawhy rats of either Bex，weishing 245~s 37 g，waB 

hsted  overnight and  anesthe dzed wi th urethane 850 

Ing·kg一‘and  ch!oralose 50Ing·kg～ iV． A catheter 

was played in a carotid artery for blood pressure mea— 

sureme nt and  another in a fera~al artery for letting  

blood． Tlle rats were bled  at a oort~ltantrate leading  

to a mean after 1 blood pressure of 4 kPa(30 mm} ) 

|D 10 rain(4~． Blood reletting  or reinfusion was the n 

instituted to maintain this pressure． Rats ~Fere taken 

to the point at which deco m4~ensation began as ind~cat- 

ed bythe needto rainfu盹 5O ofthemaximaI volume 

ofthe blood  ire s—and  followed by reinfoaion of shed 

blood． 

R_嚼_ II lad drap Both lactic dehydac~genase 

(LDH ) and adenosine triph∞ pha ~ lium 

(ATP ·2Na) were purchased  from Sigma． Fire— 

fly lueiferase was Obtained from Shanghai Institute of 

Plant Physiology． Flu hydroehloride． provided by 

Janssen PharmaeeutlcsI Co and dissolved in ethanol— 

glucose(2；8)，0．25,0．5，or1．0mR·kg was given 

as a bolus_mjection viataiIveinl0rainheforehemot- 

rhage． 

B|0c■e● m y Blood gases ~Fere measured 

wi thin 3O mill of co llection using Radiometer M odel 

ABL-3 (made in Co penhagen)． Enzymatic methods 

。- re used to detm-mine lactic dcjd in the  arteriaI blood ． 

Small pieces of cardic and  he patic tissues，taken by a 

pair of preeooled stainless steel tong ，~Fere immersed 

in liquid nitrogen- The samples were the n homo e— 

nized in 0 solution containing 10 trie3doroaeetie acid 

an d cema'ifng ed． The heart 0ndliver spe cim ens were 

dried at140
,
~ ，and  digested in nitric acid 16mol·L一 

and pe rchlorlc acid12moI·L (4l1)for 48 h． Total 

tissue e~cium，magnesium，and zinc contents were de- 

terminecl by atomic absorption spe ctt~Owcopy． 

Data 蛆 -lys．| 11．e results were expressed s3 

士 5- M ortality rates were ana 肺d by chi—square 

test,the  othe rs w e eompe red by f test and 昭 fe8sIon 

analysis． 
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RESULTS 

FIu 1．0 mg ·kg increased the maximal 

bleeding volume． As the dose of Flu ·was 

increased from 0．25 tO 1．0 mg ·kg～ ，the sur— 

vival times in rats subjected to hemorrhage 

were prolonged in a dose—dependent manner 

(r一 0．9443，P < 0．05) (Tab 1)． For 

the following studies on the effect of Flu，i．0 

mg ·kg一 was thus utilized．Flu 1．0 mg ·kg～ 

before hemorrhage prevented the decline of ar- 

terial pressure following reperfusion (Fig 1)． 

Flu 1．0 mg ·kg一 improved  acidosis by 

blocking lactate production and preserving 

blood Hc03一levels(Tab 2)． 

Flu 1 mg·kg markedly decreased the 

ATP consumption and prevented the incre-ase 

of tissue calcium (Tab 2)． Tissue Mg and 

卜_— 一 HcmOrrha ——— 卜 一Hcm0rrhag shock— I 

——— 甫— 卜_— ———]商—— 
Time／rain 

0 

Fl窖1- Er b offlunarizine1 rag· 。。m Blcon at- 

pres~are In rats_Ilbje |d Io-e啪  h嵋 sh0d 

= 10，i士 。’P< 0．05， ⋯ P< O-0l惦 struck． 

Zn“ contents showed no significant changes． 

Tissue Mg“ ／Z ratiOS was significantly 

lowered in the shock group，while Flu pre- 

treatment prevented the ischa mic tissue 

Tab1- E offlumu-i~aem  bI．删 嵋 and survivalIn vatsmbj~tedtokmorrhagte Shock． 

-= 10， 士 ’P> m 05， ‘’P< 0．帖 · ⋯ P< 0．01啊 0·增· 一 

Tab 2_ Effects finnarladue1mg I噜叫 吼 arterialMood gases andIncto~ contentsI ATP，c contentsInli*er 

andheart ratsmbj~tedto hem"rh-窖Ic shock． I一10， 士^ ’P>0．05，¨P<0．05，⋯ P<O-01惦 contro1． 

t P > 0-05r ” P < 0．05， ¨t P< 0．01 坩 shock． IP > m 05， ．|P < 0
．
05， III P< 0．吡 啊 c~ tro1． 
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against this decline． In the shock group，ha p— 

atic cell hyaline change and fatty degeneration 

were severer than in the Flu group． Follow— 

ing reperfusion，hepatic cells subjected to 

hemorrhage were irreversibly injured and，in 

some areas，necro sis of hepatic cells was evi— 

dent． In addition， hemorrhage was seen in 

the myocardium ． Flu group showed Iittle or 

no hemorrhage． Based on histological exami- 

nation，pretz~eatment of rats with Flu prevent- 

ed the cell necrosis and provided a protective 

effect against ischemic injury． 

Calcium channel bloc kers may exert bene— 

fic l actions in shoc k‘日’”．It was proposed  that 

the heneficiaI effects of verapamil on hemor— 

rhagic shock were due to an increase in the 

myocardhl blood flow and a decrease in the 

myocardial oxygen utilization ． In this 

study，Flu was found to alleviate the postis— 

chemic acidosis．reduce the tissue ATP con- 

sumption，and improve the myocardia1 func— 

tion． Thus．the sur val rate of rats was in— 

creased． 

An increase in totaI tissue calcium content 

occurred with reperfusion after ischemia， 

which was accompanied by mitoc hondrial calci- 

um accumulation‘ ”． In the present study， 

measurement of total tissue calcium showed  

tha t ischemia produced calcium increase in liv- 

er and heart，whih Flu administration pre- 

vented tissue calcium accumulation． In addi- 

tion，the results indicated that Flu might pro— 

tec t the ischemic tissue against the drop of 

Mg。 ／Ca ratios． Unfortunately．we did not 

detect the free calcium contents in the cytoso1 

of cel1． Geerts“’。using the digital image pro— 

eassing，showed that Flu could reduce intra— 

celhilar free calcium 1evels in tissue under 

pathologic conditions． Our data suggested  

tha t it was important to majntain cellular 

cation homeostasis in the prevention of is— 

chemic cell injI|ry． The beneficial effects of 

Flu against hemorrhagic shock may he related 

to the delay in the injIlry—induced tissue calci— 

um accumulation． 
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如 A m ’ (rI) 
纛桂利嚷对大鼠失血性休克的保护作用 

√ 
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~ 710032，中国) 梅其炳 ，陶静仪 (第四军医 

大 药理教研室 ，~ 71oos2，：Pl1) 

■要 失血前 iv氟桂利嗉0．25或 1．o mg·kg一，大 鼠 

的最大失血量从4．3士1．1增加到5．5=1=1．1 ml，存活时 

间从69i76延长到246~90 ndn，5 h存活率提高40 

一 70 ． 失血再灌后，大鼠的酸中毒碱轻，ATP的消 

耗量减少}心、肝组织学损伤得到保护． 组织总 c日“ 

含量提示，氟桂利嗉的抗失血性休克作用可能与其减 

轻缺血组织 ”聚积有关． 
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Effects of glaucocalyxin A on aggregation and cAM P levels of rabbit 

platelets in vitro 

ZHANG Bin，LONG Kun (DepartmentofPharmacology，School of Pharmacy，SecondMilitary 
M edical University，Sha nghai 200433，China) 

^Bgn U CT Ghuo0c yxin A (Gla A)is B lrteW direr- 

penoid isoisted from ethereaI extract of the leaves of 

Rabdos／a ja~ ca (Burro f)Hara )at glaucocalyx 

(M axim )Hara (Labiatae)collected in Northeastern 

China． W he13 incubated with washed rabbit platelete ． 

Gh A inhibit~'l ADP一，AA一，and PAF_induced aggre- 

gation of rabbit phtele；~s with IC5。values of 3．44， 

13．32，and 7．74 pmol·L_。，respectively． Gla A 10 

and 1oo gnml·L_。increased the cAMP leveIs in 

platelets． In combination with ；mazodall hydrochlo． 

ride，GIa A (1— 1 0 0 lⅡnol·L ) caused a marked 

increase of platelet cAM P leveI置， hde∞ effect with 

PGE-． 

KEY W ORDS ghucocalyxin A {pisteht activating 

factorl adenosine cyclic monophosphateI ima zodanl 

pistelet aggregation!radioimmunoasssy 

Glaucocalyxin A (Gta A)is s new diter． 

penoid isolated from the Chinese herb．Rab- 

dosia japonica(Burro f)Hara var glaucocalyx 

(Maxim)Hara(Labiatae)which is generally 

used for relieving inflammation and improving 

circulation【0’”． Gla A iV iucreased the my- 

ocardial uptake of Rb‘”． Our preliminary 

studies showed that Gla A inhibited rat and 

rahhh platelet agg~-．gation induced hy ADP 

andAA in vitro． 

Recdved 1990-03．1O 

This study。wa8 to examine the effect of 

Gla A on aggregations induced by ADP，AA， 

and PAF by using  washed rabbit platelets． 

Effects on platelet cAMP levels was investi— 

gated byRIA． 

Reageats Fatry acid-free bovine serum albumin 

(BSA， Sba蛔 hal Institute of Biochemistry，Chinese 

Academy of Sciences)‘ adeno sine 5。-dipbosphate 

(ADP．Sigma)wa8 dissolved in 0．1 mmol·L～phos— 
phate buffered saline (pH 7．4)； arachidonic acid 

(AA ，Sigma)，platelet activating factor(PAF，1·0一 

oc tadecyl一2-acetly-sn-glyeeryl-3-phosphoeholine， gift· 

edfrom Dr PHadvary，F Finffmarm-La Roche 8LCo， 

Bash 。 Swi tzerland ) were dissolved In absolute 

ethanol l PGE1(Norman Bethune Unlversity of Medical 

scieDCeS)was dissoIved in Na2c0； 100 mmol·L一0{ 

acid．citric dextrose (ACD )，co mposed of citrie 且cid 

(0．8 )， trlsnd ic citrate (2．2 ) and  glUc：ose 

(2．I5％)l( H] P RÎ kit(Shanghai Second Med— 

ical University)． 

h 吐 Tyrode 0s gelatin no calciuⅢ (TG no  

Ca )I KCI 195 mg，Mga0·6H王o 212．5 nag，N日cl 8 g， 

NaHCOj1．015 g，glucose 1 g，ethyhue -glycol-bis-( 

amino-ethylether)—Ⅳ ．ⅣLtetraacetic acid (EGTA ) 

76．07 nag，gelatin 2．5 g，vol to 1 L，pH adjIlsted to 

6．5 with HCl l mol·L一 ． T s-Tyrode's BSA (TT— 

BSA)l KCI 195 mg，M gCl=~6H 212．5 m8，NaCI 8 
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