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Effects of d／-3-，l-butylphthalide on regional cerebral blood flow 

in right middle cerebral artery occlusion rats 

YAN Chan-Hua，FENG Yi．Pu2，ZHANG Jun—Tian (InstituW of Mawria埘 ，Peking Union Medical 
College，Chinese Academy ofMedical Sciences，Beijing 100050，Ctffna) 

KEY W 0RDS cordxal isehemia； b00d flow 

vdoei~；cerdxalⅡb既ies：corpus stfiatum； _3-n— 

butylphthalide；nim0cHpine 

AnI：To smdy the effect of dl_3一 _b】 pb1b ide 

(NBP)on regional cerdr~ blood flow (rCBF)in 

fotcal cerdr~k~ehemla rats． 删哐T】}瑚 S：In chloral 

hydra~anesthefized rat，the pI mal portinB of啦  

middle cerebral anwy(RMCA)was occluded，and 
llelx[1e eleem~ was implamed in 曲 stfiatum． 

rCBF was mc~tomd in s~amm l商ng hy&ogen 

deerancemethod． REsIJI 噶 ：Tenrain after 

occlusion(RMCAO)，NBP(5，10，20 nag‘ _。ip) 

加 捌 h hlcreased rCBF to sU'iallllll(P <0．01)． 

W hen NBP was giVell ip 40 rain after R1 ．the 

increasing effect Oll rCBF was also observed (P < 

0．05)． However，whenNBPwasmjeeted 60rain 

afterRMCAO，theincreasing effect ofNBP on 1CBF 

was notfound． In NBP-oreneated(ip 40 min before 

RMCAO) group。 rCBF in smatLIfn measured at 

difgerent time points of 30，印 ，9o，12o， l5o，and 

180 rain af RMCA0 wel-g incleased by 97 ％ ． 

1o7％ ， l36 ％ ， 211 ％ ， l73 ％ ， and 317 ％ ， 

respectively，c0m删 withthe percentages of vehicle 

group． ．Ihe potency oftheeff ect ofNun (0．5 nag‘ 

kg ip)was similartOthat of NBP(10 nag。kg 

ip)． C0I CÎ Is10N：NBP 口 雠锄础 址 叫 post- 

强加埘 吡 mad~dly enhanced the I(卫lF tO striatum in 

Rh夤[ O rats． 

-3一n-Bu~lphthalide(NBP)，with a color of 

light yellow and aflavor of celery，wasfirstisolated 

from the seeds ofceleryin B衄∞e． m  botanical nanle 

is Api~on gmveolens Lima． It is soluble in alcoho1． 

ethyl ethgr and chlorofoITI1． and insoluble ii1 w丑时 ． 

NBP was showntoimprove brain energymetabolism iI1 
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complete brain ischemic mice  川，tO protect rats from 

iscbemic neurological damageL ． and to attenuate 

brain edema in RMCAO rat ． In the previous 

studiesforthemechanisa-n of action，it wasfoundthat 

NBP decreased glycine and doi~unine levels in slriatum 

extracellular fluid in global cerebral ischemic mrs／ ． 

and inhibited the increase ofthe slriatum extracellular 

pttrine metabolites during ischemia and repeffusion 

periodL ． Tbe present study was designed to clarify 

the effect ofNBP on rCBF in ⅥCA0 rats． 

CH2CH2CH2CH3 

- 3·m ButylphthaUde 

Adultm eWistar rats of346±32 g(n=120】welefasted 

overnight but with watPx ad libittan Anesthesia wasinduced 

with chlot'al by&ate 375 mg ’ ～ ip． Head and body 

te／rff~rature rnordt(xed by AD590 terntmatore probe(Diamond 

GeneralDevelopment( ，USA)WaS ke0t at37．5±0．5℃by 

a bea曲glal】1p and a heating pad rMatfemoml m-terywas 

cannulLtlxlwi th a PB 50 polyethylene catheterfined with saline 

and0 1％ he劬 formonit~ngthe ar~eriM blood pressure (2 

c|Ⅲmd physiological recorder．H'dS-2B mo~1)． A model of 

rie-ht middl~cetebral armry c~lusion(RMCAO)which has 

pmvinosly been shown to provide the lar c∞ seq in 

regional cerebral blood flow (皿 F) and Ⅱ0 d 删 

alterathms asfor hta'nan stroke L waswodlx~ under a SII噜 嚏I 

． ’1 nucm~ope 。。 

口 F m~tsm  K]3F was measmed using 

hydrogen clearancetechniquesL A 3—4mm holewas drilled 

at2 toni a／llglJOf and 3．5 rt~rfl lateralto thelregrna． A 770 

needle hy~ogen electrode wasinser~linthe right swiatum (6．0 

toni d=Dm from the )with a stel~ n~cromanipulator 

and a 3舛 refere瞅 electrode was inserted beneath the neck skin 

The electrodes wele cc~ ectedtothel23l Chi cal n,~cresemor 

Ⅱ(Diamo~ GetmalDevelopmentCorp．usA)andpolaxizedto 

+65OmV 妇 0．5 h 妇 stabilization A PE-50 polyethylene 
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cad tefwasimem~ intothe Lios~andlocatedin出 nasopharyax 

f 山einhalation of hydrogen The wa Ⅲ of hydrogen was 

mcoJtored． K2BF was calcI|la同 from the T1 red 'teafcfme 

hy&ogenl~ve|sto fallfrom 90 ％ t0 40 ％ mmg the fel~ tla： 

CBF=0 693x1伽 【n】L。s。。‘kg )． 

蜘∞l Ra were divided into 5 m ps：(a)sI1aIn 

0up：tbe sa嫩 smgical叩刊 0n bet 也a【I【RMCAO：【b) 

vel~lec册州 group：RMCAO ⅢId 0 05 ％ Twee~80；c c) 

NBP_p0 Ⅱea忙d ∞ ps：NBP 锄 eeted ip after RMCAO 

(d)NBP-Fre-treatedg呻 ：NBP(10“|g。kg )w∞injectedip 

40m．m before RMCAO；(e)nirnodjpi眦 (№ ) ：Nim 

0．5 ng‘kg wasiDjeeted 40min bef~e∞ 10rainⅢId 40 

rnin after RMCAO． Re CBF mq 妇 3h 船  

RMCAo 

st 阻 I∞  is 胁  expressed as ± aI-d 

∞哪 m酣 with pa砌 t-test within group t-tesl 

between groups 

Mean arterialbloodpre~ttre(M柚 P)alId 

head te啦 erature No eh,~ einMABPw雒 found 

in tre,~ nentwithNBP atthe doseof5，10．and 2o ro．g 

·kg_。ip，whileMABP decreased by 26．1％ 15rain 

atter№ 0．5 mg·k旦_。(P <0．05)． head 

temperature was remained at 37 ℃ tltmugh~t the 

ex~rlmeats(Tab 1)． 

Effects of NBP on 衄 F ilI NBP-post- 

treated I吣 rCBF in the sham 肿 up to right 

s廿ianⅡnwas8．7±1．8Ⅱ】L。s · _。(n=6)duriJ1g 3 

h experiment． Its value was closed to the normal 

rCBFlevel(8．3±1．5InL-s_。·kg_。，n=6)． ．I1le 

ra  intbe vehicle decreasedto 2．3±1．5mL· 

s ‘ 6o min following RM cA0，then graduaUy 

reducedto 1．0±1．0mL·s-。。kg bythe end of 3 h 

(n=6)． The删 value during the蜘恤  

iscl~mic 咖 叫 wlts 1．7±0．7 mL·s ·kg_。， 

T曲 1． 1N[ABP锄 d head~ ture (m )． }± ． 

>0．05． <0．05 be med．a ． 

decreasing alum 81 ％ coⅡ1Daredwj山 that oftbe sham 

group． Administration ofNBP(5，lO，肋 mg。 

ip)0fNim (0．5 mg‘ ip)10 mill after RMcAO 

produced mark~ increases in CBF to s砸anm ． The 

average rCBF were 4．3±0．4．5．3±0．7．4．3± 0．7 

mL。s ‘kg f0f 5，10 and肋 n1g‘ 0f NBP， 

respectively，and 4．93±0．17mL。s ·虹 forN'tm 

group(0．5 rag‘ )，which were increased by 

159 ％ ，220 ％ ，160 ％ ，and 196 ％ ，resp。 ve ， 

am 删 with tbe value ofvehicle舀Dup． 1he effect 

0fNBP 0n rCBF lasted for 3 h after RMCAO 门n|b 

2)． 

TTea皿 ent with NBP at d1e dose of 5 and 10 

rag。 ip an iIH easing efflN~ 0n ra  

th dose dependent iTl~flffler． While the in．easing 

effect at hi dose of 2omg‘ WItS notfoundto 

bein a d~e-dependem ㈣ er( 2)． 

To observetbe cNmgesin rCBF before and after 

administration of NBP in tbe same R～蟹[AO rat． tbe 

measured at 30rain after瑚  cAo wastaken as a 

eon~l value(before{l'eaiment)，then曲e drugs were 

T曲 2． E触 0fNB orN．皿 皿 珊 协 锄由 岫 ．m IIM CAO r甘b． ± ． <0．05．中 <0．o1 I／$vehicle 

Group 

Reg_唧1al celd瑚l blood fiow／n~。s。。·kg 

Time af【erIt／,~~．AO (rain) 

90 120 180 
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ven at 40 or60rain aR盯 i~hemicin t． _rhe佃 F 

was recorded at the different time point of 60．9o， 

120． 150． and l8o mill after RMCAO． n e 

significant IncreaSein rCBFWaSf0undinNBP 10 or20 

nag‘kg一 grou~ compared will1 control va1ue at 60 rain 

aR RMCAo (3 3±1．3 Ⅷ 1．3±1．5．2 8±0．5 

l-8±0．5 mL·sf。·kg～ ，n：6) 1 ere was no 

significant impmvmg effect On m-'BF after kre；t~llent 

will1 NBP l mg-kg_。or Nim 0．5 mg-kg_。or when 

NBP(10 nag。kg )was injected ip 60 rain afIer 
RM Ao (Tab 3)． 

E筒 忸 0f NBP∞ 衄 F i1l NBP_pre-treated 

m忸 NBP(10 nag。kg ip)Or Nim (0 5 mg 

ip)Dr℃．treal~nent 40 rain befbfe RMCAO was shown to 

mcrease In rcBF In stratum in 山e i~hemic 

sDl1ere，ll1e avenge va1ue ofI(1BF was 4 5±0．3 

f0rNBP group．4．3±0．5 f0r N_m group，and 1．8± 

O．7 mL ‘s ‘ f0r control group，~specdvely． 

Tbe effect ofNBP atthe d0se of10mg·kg_。Onm~BF 

懈 similar t0 that of Nim c0．5 mg·kg_。)(P> 

O．05，n=6)(Fig 1) 

DISCUSS10N 

Ⅱ s study explo~s ll1e effects of differellt d0ses 

0f NBP On IcBF RMCA0 rd琏 岫 d盯 山e similar 

condi曲 ns t0 ll1e p~vious study in wlljch NBP 

a怕 I眦【es i~heraic brain damage ． The major 

findings of this study are that： (1)A decrease 

sman蛐 r( F after I CAO c0L1ld be improved by 

NBP gre-treal~nent and post-trea~maent，esDec．a1ly when 

ven ip l0 rain after RMCAO． (2)The curative 

effect of NBP rela伦s t0 ~erapeudc time of NBP． 

The better effect WaS obtained when NBP given as 

early as possible after i~heraic insult． (3)Nim (0．5 

mg’ )，ip 10rain a I讣 CA0，a1s0 produc~ a 

B 

rb 6 

吉 4 

嚣 
2 

0 

b 

3o 6o 9q 1柏 15O 1∞  

Time afte r MCAO／mIn 

g 1． Effects of NBP 【10 mg·kg ip)atId 

nilnodjpjne(O．5玛g·kg‘ ip】 啪 411 m．m before 

is． 劬 0tI N2BF t0 dg s曲 tIⅡniIl d曲tMC~_O 

Ia担． n：6， ± s． <O．05。 <O．01借 ~ tlde． 

marked imwoveme~ effect On rcBF．however．N_m 

(O 5In邑。 _。，ip)had nO effect OnICBFwhen酉ven 

delved at 40 rain after RMCAO． NBP (10 

nag。 一。)， In con~ast to N_m， had a longer 

ll1erd口euticwindow；(4)Theincreasing effect Onm-'BF 

WaS not f0und In a dose．dependent manI1er at lar 巳r 

dose ofNBP(2O mg。kg )． _rhe main cause mi 【 

be that NBP is a r'dl2p~lae of1-NBP and d．NBP w ch 

had diffe~nt effects On I(1BF， according to 0ur 

p~liminary s讪ay．1-NBP and d-NBP had an opposi~ 

effect On NO syathase activi ，especially at a larg~ 

dose(In press) 

One of吐le stra~ es oftreatmentfor pail∞ts th 

regional ischemia due to the sudden occlusion of the 

mai0r cerebral arte“ is tO minimize Ⅱle neumlogic~ 

deftcit by mcteasmg 山e cerebral blood flow In 

i~hemic penumbra area t。 the lcvel at w ch neuronal 

fimcdon can be maintained or recoveredL ． In 0ur 

m  3． Ef ofNBP 0rN ip仰 N2BFt0 s 栅 'm 础 Ia协． DrII牮 w雌  ven 411mIn c 60mill】after 
础  ． n=6， ± s． >O．0S， <O．05． <O．01 cDT 
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studies，theCBF of suiatum in vehicle grcup decreased 

to aIl average of 1．7±0．7 mL‘s一 。kg一 ．which is 

the upper limit of cellular membrane failare． While 

CBF in NBP (10 rng。kg j-pre-ta*eated group 

increasedto4．4±0．4mL-s ·kg ；andinNBP(10 

mg‘ )一post-treated group to 5．3±0．7 mL。s 
·k￡ (administration of NBP at 10 rain after 

RMCAO)．which much higher than the synaptic 

transmission failure level ． Our findings suggest 

that the improvement effect of NBP on ICBF may 

contributeto protective effect against cerebral ischemJc 

injury． 

In conclusion， NBP Call significantly increase 

ICBF following RM CAO in rats． r-q~ er research 

work of NBP on NO， PGI2， and TXA2 is being 

undertaken． 
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咖 u h血 energy rneta~ lisra in 唧 I麻 h血 ischen~ iIK ced 
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7～ ； ： 一 l 
_3_，1．丁基苯酞对右大脑右中动脉阻断大鼠纹状 

体脑血流的影响 
、， 

阎超华 ，冯亦璞 ，张均田 (协和医科大学 中国医学 

科学院药物研究所，北京100050，中国)且 7·；』d 

关键词 脑缺血； 疽速度；脑动脉；纹状体； 

3-n．丁基苯酞；尼奠地平 
●  _ — — — — — 一  

目的 ：观察 ．3．n．丁基苯酞 (NBP)对右大脑右中 

动脉阻断(RMCAO)大鼠缺血区局部脑血流(~-'BF) 

的影响 ． 方法：氢清除法动态监测 RMCAO大鼠 

m"BF变化 ． 结果：RMCAO后 10millipNBP(5， 

lO，20 mg· )可明显增加 ~-'BF(与溶剂对照组 

相比 P<0．O1)，40m．n给药有类似作用但作用较 

弱(与给药前相比 P<0．05)，60 rain给药不能增加 

~-'BF(与给药前相 比 P>0．05)． 此外 ，RMCAO 

前 40 min ip NBP也 可使 RMCAO后不 同时间点 

~-'BF明显增加． 尼奠地平(O．5 mg·kg一， )与 

NBP(10 mg‘kg一，jp)具有相似的作用 ． 结论 ： 

NBP预防给药或治疗给药能使 RMCAO后减少的 

~-'BF明显增加 ． 

Nodce 启事 

otlr E·mail is now changed to aps@ server．shenc．ac．m  

本刊电子函件改为 al~@server．shcnc．ac．cn 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

