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dl·3·，z·Butylphthalide improves regional cerebral blood flow 

after experimental subarachnoid hemorrhage in rats1 

CHONGZhao· g，FENG Yi-pu2(Institute ofMateria Medica，Chinese Academy of Medical Sciences 

Peking ionMedicalCollege，Beijing100050，China) 
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thage；blood flow velocity；cerebral arteries；caudate 

nucleus；nimodipine 

删 ： To invesOgate the effect of -3一／,／一butv1- 

phthalide ( -NBP) on experimental subarachnoid 

hemorrhage(SAH)in rats． METHODS：SAH was 

ieduced by iD{ecfion of autoiogous artery blood 0．35 

mL into lateral ventricle． Regional cerebral blood flow 

(rCBF)in candate nucleus was determined by hydrogen 

cXearance method． RESULI"S：A rapid andmarked 

decrease in rCBF in Catldate nucleus was observed 15 

min after SAH and the rCBF remained at low level 

(about 50 ％ pre SAH value)within 180 min． (4／． 

NBP(50，100 mg。 一，ig)increased K2BF 30—180 

mill afterthe onset of SAH without significant effect on 

me~rl artery blood pressure． dl-NBP 100 mg·kg一 

increasedrCBF in caudate nucleus by 26 ％ at 15 min 

andby 36％ at 180 rain res0ecdvely after SAH． d． 

NBP but not l-NBP (10 mg 。 _。，ip)increased 

rCBF． CONCLUS10N：(4／．NBP improves rCBF in 

caudate nucleus of rats subjectedto SAH 

Previous studies have shown that (4／一3．．／,／．． 

butylphthalide(d／ NBP)was effective in thetreatment 

of cerebral ischemia． -NBP had the ability to 

improve ischemic brain energy metabo fism in mice~ 
， 

to redBce the infarct size after middle cerebral artery 
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occlusion(MCAO)in ratsL ，and to reduce brain 

edema induced by focal cerebral ischemiaL ． The 

results of our rec~t study suggested that therapeutic 

effects of d1．NBPmight be duetoits abilitytoincrease 

regional cerebral blood flow(rCBF)in ischemic zone 

and thus reducedischemi c brain damage． 

Subaraclmoid hemorihage(SAn)，resulting from 

the rapture of intracranial artettrysm in hurnen，may 

lead to decrease rCBF and cause brain damage． 

Cerebral ischemi a is all important contributor to brain 

damage and is the~mary cause of mortality after 

SA仆 ． ~ fore．to increase cerebral bloodflow 

may improvethe prognosisof SAn ． Inthis study，we 

determined to veilfr possible protective effect of (4／一 

NBP on acute stage of SAn  and comparethe effect of 

d-NBPwi th l-NBP on rcBF． 

terials 一，d．．and 1-NBP were supplied 

byDepartraent ofMedicinal Synthetic Chemistry of our 

Institute． NimedipineⅥ kindly supplied by Reijing 

Union Phasmaceutical Factory． 

Subarachnoid hc~norrhage rat model 

Wistar rats(0，267—360 g，Grade II，Certificate No 

ol-3oo8)were anesthetized with 10％ chloral hvdrate 

【40O mg‘ _。，ip)． e right femoral artery was 

cannulated formonitoring artery blood pressure wi【h 2 

channel p}lysiologic recordex (LMs也B，Chengdu， 

China)． The mt was placed in a stereotaxic fTam~ 

(Jiangwan IC，Shanghai，China)． Head terllperaRll'e 

was monitored with temperature probe (A嗍 ． 

Diamond GenerM Coi]~， Midfigan， USA) and 

maintained at36．5—37．5℃ with a heatlng plate and 

an incandescent laI坤 (100 W ) A bu盯 hole was 

drilled over the right cortex 2．4 “眦 posterior to the 

bregrna and 5 Inm lateral to the sagi~ su~．ure Thgfi 

autologous blood 0．35 mL n right femoral artery 
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WaS iniected into the lateral ventricle through the burr 

hole using № 7 needle Hnder the guide of咖 rOta)‘ic 

frallleto ensure a depth of 5 him underthe dum 

lVleasu eInelIt of r‘：BF 1be r(卫F in caudale 

nucleus vca8 deterrained by H2 clearance method． 

Another burr hole．3 mTn a~terior to the bregma and 

2．5 mTn right to the sagittal suture．was rrIade over the 

right hemisphere． e #760 needle electrode， 

previously pola6z~ to +601)mV．was stereotaxically 

inserted tlwough the hole to a dep山 of 6 mill into the 

brain which corresgoMs to the rig_hl caudate illlcleus． 

Refefence electrode WaS placed SUbcutaneously at the 

front part of head． Hydrogen WaS administered to the 

animals byinhalingthroughtheilo~oewith aPE-50tube 

and the cun~nt generated by the oxidation of H2 al 

electrode tip WaS monitored through diamond electrode 

chemical rl~crosensor (Diarnond General Corp， 

Michigan．USA)． ICBF valueswere detcgninedfrom 

clearance cllrv~ using the equation：ICBF=10 x 

0 693÷T1 ×100(mL-mill · )． rats 

Were divided into 10 groups：(1)Control group： 

surgical operation only without．m{ection of saline or 

blood into lateral ventricle，n=6；(2)Saline group： 

received normal saline 0．35 mL injection，iCV，n=6， 

The group WaS studiedto excludethe possible effect of 

injected volume on rCBF；(3)Vehicle l group：2 l 

k￡ of sesatne oil ig 5 rain after the onset of SAlt， 

n=6；(4)d／一NBP 50 g’ ～，ig，n=6；(5j d／一 

NBP 100 mg’ ，ig，n=6；(6jVehicle 2 group： 

saline 2mL- 5min after SAH，n=8；L7)d- 

N日Pl0 nlg‘ ～，ip，n=6；(8j l-NBP 10 

～

． ip，n=6；(9)d／一NBP 20mg kg～．ip，n= 

6；(10)Nimodipine(Nim)0．25 mg kg ，ip，n： 
6 All drugswere given 5 afterthe beginning of 

SAH． 

Static'ileal analysis The difference between 

two groups were aI1a1yzed with t test 

RESUIJ1S 

l~lean artery b】ood pressure{MAP) There 

vca8 a rapid risein n1ean artery bloodpressurefollowing 

iniection of blood 0．35 mL into lateral ventricle(data 

not shown)andthen theMAPfell slowly．TheMAP 

at 15 min WaS sfightly higl~er than geinjection value 

(P>0．05)，d／一NBP 50—100 mg’kgI1(ig)，d—or 

1-NBP 10 mg·kg (ip)，d／一NBP 20 mg。kg (ip)or 
Nim 0．25mg kg一 exert nO significant effect OnMAP 

(Tab1) 

t-~lliF In vehicle group during 180 min afar 

SAlt．there was aI1 immediate and marked reduction in 

rCBF．falling aI15millto 53％±8％of preinjection 
value and remaining low at 52 ％ ±8 ％ by 180 mill 

The ICBF values in receiving saline icv decreased at 15 

rainto 90 ％ ±13 ％ and at 30m．m to 87 ％ ±10 ％ 

respectively，and thereafler returned tO preinjeetion 

values{Tab 2)． 

d／-NBP(50，100 mg’ -1，ig)significantly 
increased rcBF after SAH insult． 黼 treatment with 

_NBP 50 Or 100 mg·kg～ ，the rCBF in caudate 

nucleus w∞ lncreased 60 or 15 m．m after SAH． 一 

NBP 100 mg·kg increased rCBF in caudate nucleus 

Tab 1． Mean artery bled p ure f kPa)in rats s~jected∞ hn砌 hmord'mge·and meated wm】 

3· bu哪phⅡ瑚啪e cNBP】0r 删 dIpine cN．衄)． n=6—8 rats． ±s一 
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Group 
m

⋯

g-kg l5 

Time after subarachnoid hemon~age／min 

30 60 90 120 ]50 l8O 

by 26 ％ at 15 min and bv 36 ％ al l80 rain after SAH 

respectively． Nim 0．25 mg。 iP also showed an 

significantin~"easein rCBF(Tab 2)． 

1lIe different effects 0n BF between d—NBP and 

f·NBP were shown(Fig 1) d—NBP l0 mg。 ip 

displayed significant effect on rCBF，increasing to 

61％ ±II％ at 30min andto 75％ ±8％ at 3 h(P 

<0．05，P<0 O1"93 vehicle group)． However，r— 

NBP 10 mg。k罟～ failed to~splay the effect as d· 

NBP． Ihe rCBF in caudate nucleus of rats treated with 

-NBP 20 mg ·kg ip also showed the similar 

increasing effect as that ofd NBPtreated group． 

首 

l 
；； 
专兰 

一  

Ⅵinutes after SAH 

Fig 1． Effect of d·．1·，∞d a7-3·mbut#phthande 

iNBP】i10，10，and 20lng。l【g ip respectively)on 

t"CBF in caudate nud~,tts in rats subjected ∞ 

subarachnoidhemorrhage(SAH)． f0)t~[ille cicy)， 

(●)vehicle，f x) ．NBP，f△)d．NBP，f▲)l-NBP． 

n：6 rats． ±5． 

bp‘O．o5．cp<0．01 Vehicle group． 

DISCUSS阳lN 

nIe results of this study showed that d／ NBP 

increased the ：BF in candate nucleus of rat subiected 

t0 SAH without any significant effect oil MAP， 

suggesting that NBP might possess selective dilating 

effects on CNS micmvasculature． result was 

consistent with pmvio~ study of ollr laboratory which 

showed that NBP attenuated the decreasing effect on 

striatal blood flow indueed by middle cerebral agtery 

occlusion insults ． 

Several actions of dl—NBP may contribute to its 

increasing effect oil rCBF PreviOUS repot(7j 

suggested that oxybemoglobin which capn】re NO mi ght 

contribute to cerebral vasospasm in SAH． We had 

found that d NBP increased but l-NBP decreased the 

activity of constituti ce NO synthase(cN0S)ldatato 

be published )． The increasing effect of d．NBP on 

rCBF in this saxiy may be  partly explained by 

activation of cNOS and thus increasing the production 

0fN which dilated cerebral microvessels． 1-NBP． 

though inhibited cN0S and 1ed to reduce production of 

No ．didnot a&aravatethe reduction of rCBFinduced 

bv SAH Moreover， d／一NBP，c0ntain the salne 

quantitv of d．NBP and l-NBP． exerted the similar 

effect of d．NBP oil BF． One of the possible 

mechanisms of these results might be due to the 

differentmetabolism between d．NBP and l-NBP． 

An0mer contributing action of d1．NBP 【0 

improvement in BF may be  its effect on the 

metabolism of arachidonicacid(AA)．we havefound 

血at ．NBPiIK：r~ the ratio of]~-I2／TXA2 lil bI'ain 
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t~sue after middle cerebral artery occlusion and 8 Yan CH，Feng YP． Effects of d-3-n—b~tylphthalide and I— 

reperfusion in mts(9
．

which may cOntribute to impmve 3-n—butylp~ ide nn extracellular NO level and in帅cel】uJar 

th。 咖  oc u。at帕叭 “ b埘 Ⅱ‘ 
Ac诅Phannaco Sinl ；33：4I8—23 

The present study showedthetherapeutic effect of 9 Cho 理 ．Feng YP． E。ff
ect

‘

s of 一3_n—bI】tylph吐 jdc 0n 
NBP on SAH and its action scope in the treatment of 0dLK ∞ of1x mad 6

- kelo-PGF1in ratbrain duringfocal 

stroke was increased，however，the acti0n rrIechanis cerebral ischemia and repeffusion． 
，

一  

一  

of NBP should be further investigated for clear Acta H1舢 0l Sin1997,；18：505—8 ／ k  
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目的：探讨 丁基苯酞 (d1-3一n—butylphthalide，dl— 

NBP)对大鼠蛛网膜下腔出血 (SAH)的可能治疗 

作用． 方法：侧脑室注射自体动脉血造成蛛网膜 

下腔 出血模型，氢清除法测定尾核局部脑血流 

(rCBF)． 结果：蛛网膜下腔出血后 15 min，rCBF 

即快速降至注血前的52％，并且在 180min内基本 

上维持在该水平 d／一NBP 50，100 mg。 。。(ig)皆 

可提高 SAH后 30—180 rain内的rCBF；而 d／一NBP 

100 mg·kg 在 15 min时即可将 rCBF提高26％， 

180min时达 36％ 结果还发现 d—NBP(10 mg· 

， ip)提高rCBF，但 t-NBP(1O Jn罟。 _。， )则 

无明显作用．结论：丁基苯酞改善 SAH后rcBF． 
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