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Effects of d1．3．，1．butylphthalide on production of TXB2 and 6．keto·PGFlⅡ 

in rat brain during focal cerebral ischemia and repeffusion 

CHONG Zhao Zhong。FENG Yi．pu2(Institute ofMateria Medica，Chinese Academy of Medical Sciences＆ 

PekingUnionMedicalCollege，Beijing100050，China) 

KEY W ORDS df0 n-butylphthalide；thrcanboxane 

；6-ketoprostaghndin Fl alpha；aspil'~；transient 

cerebral ischemia 

AⅡ讧：T0 study the effects of df-3-n-butylphthalide 

(NBP)onthe changes ofthrc~boxane B2(TXB2)and 

6-keto-PGF1 alpha (6-keto-PGFla) contents in 

hippocampus， striatum， and cerebral~xyaex of rats 

subjected to focal cerebral ischemia followed by 

revezftmion． hⅡⅡ田00DS： Focal cerebral isehemia 

wasinducedby_埘 ltg anylon 8u111~ intointracranial 

segment ofinternal carotid artery from extl~3al carotid 

ar and blockade of the 0I蛐 of middle cerebral 

artery． For x~crfusion，the sutm'e was puⅡed out to 

resto~ the blood flow to the ischemic brain． 

~ tion of TXB2 and 6-keto-PGF~ was 

performed hv RIA method． REsI)IlTS：Rcp~ on 

fo"owing focal cerebral ischemia resulted in increases 

inTXB2 at 5 rain and 6-keto-PGFk at 30 rain and a 

decrease in the ratio of ep哪∞s咖 0l (P(遵 )／ 

tlmmaboxane A2(TXA2)(6-keto-PGFk／TX~ )at 5 
rain in llipl'oca ， striamm， and cerebral oDrtP．x． 

NBP 10mg·kg reducedthe content ofTXB2without 

de,：~ dng effect oll 6-keto-PGF~． № P 20Ing‘kg 

reduced both T》口 and 6-keto-PGF~ in lesser e~tcllt 

than aspirin(Asp，20 mg’kg )． № P 20 or 10 

mg’kg elevated the ratio of PGh／TXA2 after 

qH缸 0n，butAsp 20mg’kg did notin‘ asethe 
ratio 0 ept in saiamm at 5 rain after Iep既 锄 ． 

o01忙 LUSI‘)N：NBP ilxaczs~ the ratio of PGI2／ 

TX& which may have beneficial effects on the 

In previous studies． we found that -3-n- 

butylphthalide (NBP)possessed promc~ve effects 
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against cerebral ischemia insult_l-4j
． NBP improved 

ischemic brain energy metabolism in miceL ，reduced 

the infarct size after middle cerebral artery occlusion 

(MCAO)in rats J．and a1扛lnu删 delayed neuromd 

dama∞ after cerebraliscJ~ t引． n emeta~ lites of 

AA might contributetothe pathogenic consequences of 

brain ischemiat4,5J n1e cyclo~xygenase product of 

AA，epoprostenol(PGI2)，is a potent vasodihtor and 

platelet aggregation inhibitor，but~omboxanc A2 

(TXA2)has contrary effects on blood vessel and 

platelet． In this study，we examined the contents of 

and 6-keto-PGF1 ，the stable metabolites of FGh 

aIld TXA~2，in discrete brain re画∞s afterfocal cerebral 

ischemia and reperfusion，attempting to evaluate the 

effects of NBP off the changes of posfi~hemic 

production ofthemetabolites ofAA． 

A窖即_缸 0 Bu~ylphthalide(NBP)，syf曲csiz。d by 

Department of Me~ciaal Synthetic Chemisa-y of our Ins~tute． 

purity >96％ ． was made imo emulsi(m wilh Tween 80． 

I-吐】l踟出呲  and 璐 Vo-keto-P(~ RIA 俘 哪  

purchasedframGeneral no~ua of PLA．Bei{in窖 

Temporary focal cet'eba'al isdlelnia model Wist盯 

rats．we~ ng 46O± 46g．Ⅵ anesthetizedwith10％chkxal 

hydrate(4OO n ‘kg～，ip)．Under∞ op Ilg nficr~．cpe， 

thelight common carotid artery(CCA)anditslxanches，tIle 

exte1"llfll(ECA)and internal carotid artery(ICA)，w峨 

separated． After the h'anches of ECA 砒 陀 coamlated．a 

silicon coated monofilament nylon mItI】re(辛0 3衄 )惴  

inserted into ECA lurr n． Tl】en the目lnⅡt wasintroduced ham 

intracranial segmem of ICA thrc~a extracranial DarI of ICA． 

ApproximateIy舯 mm ofIhe sulll~ (famatIle origin of ICA) 
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beingin n。l|into ICA，resistance w0s felt．indicating that the 

tip of the suRIre had been passed the mid ce~ l'al mte~, 

(MCA)ori#n and reached the proximal segment of the anterior 

cerebral terv ml~er 170 nfin of occlusion．the physical signs 

of rats were observed． rats which were unable to disp~ 

anyischemic signs(failuret0 extendleftfore paw fully；circling 

t0thele and be．me di ultt0tuI1】right)w肿 discarded 

nfinla【er．the nylon sutul~was DuⅡed otlt andthe stunip ofECA 

was closedto 1etthe blood~esto~ into the brain 

Ex0erlmental groul~ 1h：expenmant w cflli'~ out 

in 5 groups：(A) m  group received ~elffdtinll but without 

insel~on of nylon SltlRIre， =5；(B)Vehicle group received 

0 5％ Tween 80lmL-kg ip at 5rain andl h afterthe 0n蚶  

ofischemia；(C)NBP10mg’kg grcRlp；(D)NBP 2omg· 

glDap；(E)A~qm-in(asp)舯 嘴 · ～group drugs 

．m C—Ewereinjectedip atthe smTIethins as B and 

7 animals were used at eachtime耐 min groupsB—E 

lleterminmi~-t of T邪 2 and 6·keto-PGF~ Rats were 

decapitated at 0，5，30 ⅡⅡn aad 3 h after n 既心 0I1． The 

forebrainwas removed． Thenthe righthiptxr．~W us，stfiatum， 

and cerebral cortexwere ra~dJy sepacated from right h廿ni I】c 

About 20 nag of diSClm~ dssues weJr~ h0lu0附 1 wid1 ootd 

CLI~aol 0．1 mL and normal鲫 0 9mL． The h0In0 m砷es 

惴 spun啦 2( g妇 15 conl~ sof T and 

6_ke PG in 叩erI1a咖 b ’Ⅳe 出 ed according to 

~]stmcdcm ofRIA kits． 

StalSslScalanal~ Data wele ex~-*sed as x± aad 

analyzedwith t-lestbetween groups 6-keto-tKB~ 吗  
expressed as PGb／丁x 

T A 删  mc'~asc of 铂 

hi-- pus，striatum ，and cerebral cortcxin vehicle 

group at 5 min (P<0．01 compared with the same 

group before reperfusion)，a subsequent decline at 30 

rain，and a slightlyincrease at 3 h(riot significantly) 

afar mperfusion  wel'~ observed NBP significanfly 

reduced the production of TXth in hipl：ocampus and 

striatum at 5min and reduced ' contentin cerebral 

co rtex at 3 h after reperfusion ． Asp 20 mg。 ’‘ 

reduced TX％ in au 3 brain i~giOliS at 5 rain or 

decreased TXB2 in cerebral cortex and hippocan~pus at 

3 h after reperfusion(T曲 1)． 

6-keto-PGFL n e content of 6-keto．PGFt。in 

hippocampus，striatum and cerebral cortex inereased at 

30 min after reperfusion  following 3-h focal cerebral 

ischemiain vehicle group． NBP 20mg。kg reduced 

the e】evatioil of 6一keto-PGF1 at 30 rain after 

reperfusion(P(0．05)in all diseretetissues．butNBP 

lOmg。kg～ showed no such effect． Asp 2o m罟’ 
_ 。

decreased the level of 6-keto-PGF1 in all 3 

discrete brain tissues 30 min an d 3 h after reperfusion 

(Tab1)． 

PGI2,／TX~2 A 3-h focal cerebral isdlemia did 

not change the ratio of PGI~／TXA,2， but 5-min 

mperfusioil caused a decrease in PGI2／TXA,2 in 

hi__ us，striatum ，and cerebral cortex in vehicle 

group NBP 10 Ing increased the level of the 

ratio in the three discrete brain regions at 5 min，in 

hippocampus and striatum at 30 min，and in cerebral 

cortex at 3 h after reperfusion． NBP20mg’kg_。also 

elevated the ratio in striatum and cerebral cortex at 5 

mill，in hippocampus at 30rain andin striatum at 3 h 

after 0n． As p decreased the ratio in 

hippocampus(P (0．05)．str~atum，and cerebral 

cortex(P>0．O5)befom reperfusion and reduced the 

level of PGI2／TXA,2 in cerebral co rtex ：30 rain after 

reperfusion Tbe elevating effect ofAsp on the ratio 

was seeI1 only in striatum 5 rain after reperfusion 

(Tab 1)． 

DIscUSs10N 

Our study ~ cated that the content of 6-keto- 

PGF1 andTxB2inbrainre#ansincreased significantly 

at diffemnt stage after focalcerebralischemiafollowed 

by reperfusion and that the ratio of PGh／TXA~ 

decreased to a very low 1evel at 5 rain after 

mperfusion， may contribute to ischemia／reperfusion 

injury of brain． The msuits were consistenf with 
previous reportc 

． Our results also showed thatNBP 

significantly reduced the i~stischemic production  of 

TXB2 in brain． NBP(10 mg。 。‘)showed iio 

decreasing effect oil 6一keto—PGF1 ． NBP(10 and 20 

m罟。 j increased the ratioof PGh／TXA~atmost 

time points，though it reduced the ischemic brain 

content of6一keto-PGF1 at the dosage of 20  nag’ 

at 5 min after reperfusion． Compared with NBP (2O 

mg’ _‘，Asp seemed to inhibit 6-keto-PGF1 in a 

more severe extentandfor alongertimeand 蜘 1。dto 

improve the mtlo of PGh／TXA2 after ischernia and 

reperfusion． Inthis po．mt，NBPmay havean Asp-like 

effect on the PGI2／TXA2 and ma y be a more 

prospective drug than As p in the treatman t of cerebral 

ischemia 
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Tab1． Effects ofNBPmadAsp蛐 the changes ofT知B2，6- pGFk，andPGIz／TX~ inhippoc~qms-striatum- 

and cere吲 coMex of rats subjectedtototal cerebrali and reper~ ． Values are ∞ ng／g 

峨 lle． n：5—7．置±s． <0．05． <0．01掰 vehicle c0mln)；甲 <0．05．rp<0．01体 vehicle of加瑚 她  

dn 

l F YF．m D．Z]lang『JY． Effect of -呻  【NBP]oil 

IT*111~：brain mer~~mclab0h跗l_m ~ nplet~brain i a illduOed 

bv d~apitation． A血 Pharm SiⅡ1995；30：74l一4 

2 XG， YP Pr ve ef of 一3-n-butylphlhali~ Oil 

ischemic neurological山口坷ge and a orm bdlavior in r啦 钏巧吼耐 

b0focal-schemia Acta Pharm Sinl9％ ；30：896—9∞ 

3 Ljn JF．Feng YP Effect of d／．．3-月-h 曲血a1jde帅 deAayed 

n咖 na】dam after focal~relual i b町 a and b31：ms?~ 3toscmes 

calcium in r啦 Ac【a Pba丌n Sin1996：31：166—70 

4 K朗l O，Sbol~ml E． h D，}lalle~heckJM，Fe1lc劬  

G B。出s m Dro 】d1锄 of ∞ 啪 ids iⅡ2曲 d b 

SuDI l987：18：III一9 

5 ngur er F．Weber C．H萌s【er U．Hahr I．ScheBe~D．Nikolov 

R，目 Fjcosa~k／s in嘣 brain during【schemia and~ sion 
—

cor~lafiort1o Dc d~olarizafion． 

J O 曲捌 Blood Flow  ̂ 1990~10：358—64． 

n o曾 
丁基苯酞对 大鼠局 灶性脑缺血和重 灌后脑 内 

T 口B2和6-keto-PGF~ 含量的影响 

种兆忠，冯亦璞 (中国医学科学院 中国协和医科大学 

药物研究所，北京100050，中国) k 7 ·； ‘‘ 

关键词工堇茎墼；也丝童垦；台 薹 堕童 
阿司匹林；局灶性脑缺血 

目的：观察丁基苯酞(NBP)对大鼠局灶性脑缺血及 

重灌后海马．纹状体和皮层中TxB2及6-keto-PGF~ 

含量的影响．方法：尼龙线栓塞法造成大鼠局灶性 

脑缺血模型．Da 和 6-keto．PGF1 用放免法测定． 
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结果：NBP 10 mg· 治疗对缺血重灌注后脑组织 

中TxB2的产生具有抑制作用，但对 6-keto-PGF1 的 

产生无明显作用．NBP 20 rag· ‘ 治疗后，重灌 5 

n-fin缺血脑组织中 TxB2和重灌后 30mm时6-keto- 

PGFI 含量皆明显减少．NBP 20或l0 rng·kg 皆明 

显提高 PGh／TXA2的比值． 而阿司匹林(羽 ll1g。 

kg )除重灌 5mill提高纹状体 PGIz／TX& 的比值 

外．在其它时间点上均无提高作用．结论：NBP提 

高缺血脑组织中PGI~／TX& 的比值，可能有利于改 

善缺血脑组织的微循环状态． 
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Physosfigmine blocked nicotinic acetylcholine receptors 

in rat sympathetic ganglion neurons 

丑正NlG Jian QIlan，HE Xiang-Pmg，YANG Ai-Zh巳玎，LIU Chuan-GI 

( m ofpharmacology and Toxicology，AcaUemy ofMilitary Medical Sciences，Beijing100850，C／u'na) 

KEY W ORDS sympattetic ganglia； nicotinic 

re∞p∞fs；physostigmine；allosteric regulation； Itcb- 

clan~ t。cbIli Ies 

AIM ： To study the blocking mechanima of 

p ∞ l1j1 (Phy) Oil nicotinic acetyleholine 

tece0tor8 (NAChR ) in syIl1lⅪ庙眦ic Ⅱ Ⅱ0璐． 

METHODS：The whole-cell patch-clamp techla,~  

was used to observe the effects ofPhy on NAChR in 

the cultured 母rn 啦 晚c 础灯f。ns from neonatal rat 

superior cervical ganglia(SO3)．RESULTS：ray 5 
— 20 rtmol·L一 inhibited neuronal NAChR in a 

conoea~ation-dependentⅡ垴丑n廿 and acce!~ 也e 

desensitization of NAChR． 0lallging the membrane 

potential flora 一50 t0 —9O mV did not affect the 

blocking effect of ray． Pny 20O panoI．L did not 

in( 。e o-．y 砥：吐础 0 ≈印。Ijsc =G 篮 ， 

CONCLUSION： Phy blocked NAChR in the 

mpa血 ~anglioll nl~liDns by interacting with the 

atlosteric sites out of the bjndin2 sites and the open 

ionic clmmeis of面 re0朗x叫s． Fny did not posse~ 

excitative effect OllNA _m SOG I~RI'OII$． 

Physosfigmine(Phy)is not only a reversible 

cholinesterase inhibitor，but also exhibits postsyaap6c 

Proj~ strBx~ed lhc NallonalNatural Science FOlllld~ l ofChina 
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effects resulting pdmmilyfrom a direct hn凇 石o wiI11 

niootinic aeetylcholine receptors(NAChR)L1—5j． On 
muscle~1一 

．

electric organ( 
． and moll~ tumor 

cellsL ， the inhibitory effect of Phy oil NAChR 

resulted from blockadeoftheionic channelsin all open 

conformation． Apart from the depression，Phy also 

displayed a direct excited effect oll muscula?~ and 

dectrical organNAChR channels eV~llthoughNAChR 

wereinthe desensitization sl：ateL4J． 

Few experiments have been condlK~d about the 

blocking effect of Phy oi1 neuronal NAChR． It、柏s 

only reported that Phy could reduce the depolarized 

r唧nn of翔=!出n supe~dor c 酬 ga丑glia(s0G) 
lle211~ns to ACh ． As the stillCtUl~ and biological 

characteristics of neuronal NAI R are different flora 

those ofⅡIu8cle NAChRL ．Phy may preset dive~e 

pha,"~mcologlcal tpro-perfies on aetaonal NAchR． in 

this experiment1 we usedthe cultured rat SCG lle~JiuIls ’ 

to elucidate the blocking meeh~ slrl and ~ alyze the 

reaction site ofPhy Oll neuronalNAChR． 

ceⅡ culture SCG were isolated frcm ∞∞a瑚 Wist~ 

rats(1 d)． 'The~ssocialng method was descdbed in oar 

previ6us world 7 J． Bdefly，*he gaI1gha cⅢ into small 

pi00es and digested with 0．25％ t／y~n 1 811b~t151ollwas 

spun at 500 g for 2 iran． e pellet was resuspea0~ ia 

DMEM cont=a~ 10％ horse sem 1，The~sociated rIel】Ⅲ  

were transferred To35-啪 tissue cuiture dishes andwere cultured 

at 37℃ in 95 ％ 一5％ CO2for 7—9 d． Inthis period． 
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