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删 ：To study the effect of basic f~mblast 

growth factor (bFGF) on acute forebrain 

ischemia-reperfusion ury in rats． 匝 H- 

0Ds：Both vertebral arteries were occluded by 

eloctmcautery and severe but transient bilateral 

cerebralischemiawfls produced by clamping both 

common carotid arteriesfor20rainin rats． 11Ie 

contents of dopamine(DA)and 3，4-dihydro- 

xyphenylacetic acid(DOPAC)in striaturn were 
determined by眦 witIl electrochemic detec~r 

(眦 一EC)at 3，6，12，24 h afterthe o玎s眦of 
repeffusion． 11le contents of sodilun．potassium 

in forebrainwere d~erminedby atomic absorpfion 
8l~ctro-photometric method at 6-h repeffusion． 

Morphological changes of the striatum were also 

examined ． RESUII1S：At 6-h reperfusion．the 

DA contentin striamm decreasedfrom (99±16) 

‘g (protein)in sham-operation group to(70 

±20)gg·g (protein)；the water and the 
sodiuul contents in forebrain increaged from 

77．34％ ±0．19 ％ to 79．6 ％ ±0．6 ％ and 

from(9．3±0．6)to(10．5±0．6)mg·g (dry 

weight)，respectively． b (iv 45 gg‘I【gI1’ 
h f_0r 3 h) from the start of reperfusion 

preventedthe decrease ofDA in sWiaaan andthe 

increases of water and 8odiuln contents in 

forebnlJn． Histological examination also 

indicated that bFGF amehorated the iniury of 

Ile咖 ． 0Dl 咖 N：b prevented the 

brainfrom my ofischemia and reperfusion． 

Basic fibmblast growth factor(bFGF)is a 
l8一kDa polypepfide with potent survival- 

promoting and protecting effecg ( ) ~ 一3_on
．

central

i1~ o118 system CNS nemrons~ bFGF 
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p~otected cultured neurons a画 rl a number of 

toxim such as ano~a，hypoglycemia
，

,
．、

e，(citatory 

amino acids and oxygen free radicalsL ． 11lese 

effects appears to be mediated  through signal 

transduction cascades inJfiated by binding of 

bI Ftoits high affinity cell-associated receptor． 

Iesul Ilg in new cellular gene expression and 

protein synthesisL ． The therapeutic efficacy of 

bFGF／n v／vo has al80 been denmnstrated by a 
number of labemtofies through central 

administration of bF_GF in rodent models of 

ischemia 7j． In gerbils．central administration 

of bFGF decreased brain ury associated  with 

transientforehrain ischemiaL ． bF_GF is also a 

potent vaso~flator besides its difeet cytopmtocfive 

effects． It incmased regional cerebral bloodflow 

in rat an d rabbit braimL ． Thus．the effect of 

bFGF v／vo mayinclude direct eytoprot~qJon as 

well as effects on regional cerebral blood flow． 

The potential effect of systemically administered 

bFGF was洲 ua ed in ca乜L1oJ and r薯止s[1l·l 21
．  

Although bFGFmay not be expectedto croftsthe 

hlood-brain-barl'ier(BBB)under normal ciIEIlRI- 
stance8， the mla d BBB in ischemia could 

allow hFGF to penetrate ischemic brain 

tissue ． However．these reports only tested 

the effect of bFGF on injury resulted from f0cal 
cerebral isch~：mia using middle cerebral artery 

(MCA) occlusion models． 11le 0f 
systemical infusion of bFGF on injtat following 
temporary forebrain ischemia was tesmt in tiffs 

paper． 

 ̂A1’ mIAI S AND  ̂E 1 0DS 

‘h蜘 i哪Is Recombinant human bI F was 

provided by Torita Bio-Phamm Co Ltd(Zhuhai． 
China)． DA and DOPAC were purchased from 
Sigma Chemical Co(St Louis MO，USA)． 

Rats Wistar rats(早，n=74)，weighing 
2OO一240 g，were obtained from the Shan幽  
Exl~rimental Ar】ireal Center ofC~lJnese Academy 

of Sciences(Grade II，Certificate№ 005)． 
Rats were randomized into 6 gmups． Group A： 
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sham operation． Group B to E (treated with 

saline)：isehemiafor20rain and reciteulationfor 

3，6，l2，or 24 h，respectively． Group F and 

G (treated with bFGF from the star[ of 

reperfusion,iv 45 ·kg ·hI1 for 3 h)： 
ischemia for 20 min and recireulafion for 6 or 12 

h，respectively． 
．． 、 

1lle 4-vi~sd occlusion methodL Rats 

were anesthetized with chloral hydrate(40O啦 · 
～

， ip)． Bilateral vertebral arteries were 
oceluded by electrocautery． After 2 h，bilateral 

cerebralischemiawas produced by clamping both 

cOnllI~tl carotid arteries for 20 min，recin2ulafion 

was started by removing the carotid clamps． e 

bedytemperature of ratwas kept at 36．5 oC on a 

wa坩I plate with a lamp in air-conditioned 

laboratory． 

msto~ examination At the desired 
timepoints，the rats were peffused transcardially 

with 4 ％ pamformaldehyde in phosphate． 

h~ffered saline(0．1 tool·L。。，pH 7．4)． ，nle 
brain tissueswere processedforparaffin sections． 

Histological sections 4 gm were st ned with 

hematoxylin and eosin． 

~ fion  of DA and D0PAC 

contentsLi4 At the desired dmepoint，the rats 

were decapitated and the right striatum were 

dis8ected on iee，weighed ，and homogenized with 

0．4 mL of ice-cold perchloric acid 0．1 mol· 

L一 ． Homogenates were centrifuged at l7 oo0 

× g for 15 min at 4 oC． Supematants were 

usedforthemeasurement ofDA andD0PAc and 

the peUem were used forproton assay(Method of 

Lowry et 1951)． Supematant(20 vL)was 

injected into all HPLC svstem with electrochemie 
detector(8AS)．，nle deteefion limit was 10 ． 

Determination of brain water，soditlin。 

and potassium contentsL” The rat left brain 

hemisphere was dried at I(D qc f0T 12 h to 

determinethe water content． Dry samples were 

digested in tric acid． ，nle sodium and 

potassium  eoncentrhfions we他 anaIvzed with a 

}btachi Z．81o0 arized Zeeman atomic 

absorption spectmphotometer． 

Stati．Ct~ The results were expressed as 

牙±s，and assessed by 2-tailed t test． 

RESIⅡ腮  

At 6．h reeircalafion．the neurons in striatum  

of saline-treated group exhibited early damage 

such as nueleat"pyknosis．but the nellIllns of 

bFlGF_treated group were nearly norma1． At 12． 

h recimulation，the edema of tissue an d empty" 

spaces appeared in the saliile-treated group． 

However． the neurons of bFlGF．treated group 

exhibited lower extent of damage(Fig 1)． 
The time pmfi]es of DA and D0PAC 

contents n striatum after ischemia-reperfusion 

injmy oY sham-operation showed that DA level 
decreased at 6-h reeireulation and remained at 

low level at 12．h as well as 2 h recirculation． 

The DOPAC content markedly increased at 3一h 

but decreased to normal level at 6．h，12．h，and 

h recimulation(Fig 2)． 

At 6-h recimulation． water and sodium  

contents in forebrain increased in saline．treated 

group besides the decrease of DA level in 

striatum． However． b] F．treated group had 

rrlarkedlv highel*DA level and lower water and 

sodiuln contents comparing with saline．treated 

group． On the other hand． similar levels of 

DOPAC and potassium were found in all groups 

(Tab 1)． 

Tab1． Effect 0f bFGF (45lag· 一 -h一 f缸 3 h)Ⅲ DA 
andDOPAC leve~ in stdagmt；water，sod~ a and pDt∞ 

comentsinfortbraln 吣 缸 6-h pe而 商嘲 ． n=6 rats． 

±s． bp<0．05_ep <O
．01憎 sh舭  叩 邮 l group． 

Group Sham- bFGF_ 

operation treated ea d 

DOPAC／~g‘g 

DA／
,

ug·g一 ’ 

Water／％ 

Sodium／rag·g 

P~ sshan／mg-g一 

20±4 

99± 16 

77．3±0．2 

9 3±0 6 

17．9±1 8 

19±4 

70±20b 

79．6±0． 

10．5±0 6 

18．7±1．3 

19±3 

102±17 

77 1±O．6 

8．6±0．5 

17_8±0_8 

m eans
,ttg‘g 

nmans mg-g 

(pIo ) 

(曲 brain) 

一～一一一一一一一一 一一～一～～～一一一 ．咖 吲．．耋铲 ． 乱．．善 一 一一一～～～一一～一 
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1． Effect of bFGF (45 ·J【窖 ·h～ for 3 h．iv)OII 
neurona1．山扯ry causedbyischemla-reperfustoninsult． H&E 

stain ×132． A)6-h nd ula吐∞ ．saline-treated；B J 6-h 

HdralI j0凸．bFGF-Weated；C J 12．-h redrculat~m．saline 

treated；D)12-h rech-culafion．bI~GFtreated． 

TiIllle of recirculationlh 

啦 2． DOPAC anti DA tmm~xts in m-iatum after 

he皿 repe曲 舡 出衄 叩删 姐 ． n=6 rats． 

± ． <0．05坩 町 呷 er咖 gro叩 ． 

at earlier time pefiods． At 6一h recirculation as 

well as later timepoints，the DA depletion we∞ 

apparent while the DOPAC content returned to 

nearly normal leve1． n depletion of DA was 

presumably the result of decreased blood supply 

and anoxia which produeed changes in synthesis， 

release and re-uptake of DA in the isehemic 

O．I~as． rIhe continued release and reduced 

synthesis ofDA may bethemain caufles． 

Since the reduction of DA eontent became 

significant at 6-h recirculation． t}le protective 

effects of b was tested at this time point． 

Intravenous iufusion of 1GF wa$ effective in 

ameliorating neuron d{ and preventing the 

decrease of DA content in sttiatum and the 

inere~ of water and sodium contents in 

forebmin． Our results indicated that BF was 

ableto protectt}le brainfrom ∞ageinduced by 

ischemia-reperfusion imult in 4-vessel occlusion 

modelin rats． 
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碱性成纤维细胞生长因子保护大鼠前脑 

抗缺血再灌注损伤 

型 壁， 

：／ 

(中国科学院上毒药物所药理一室，上毒 200031，中国) 

关键词 量 虐堑丝垫些堡兰国于；黾 莲堡堕； 
视觉皮质；多巴胺 ；水；钠 ；钾；高压液相色谱法； 

纹状体 R 铁复 

目的：研究碱性成纤维细胞生长 因子(bFcF)对大 

鼠脑缺血再灌注损伤的影响． 方法 ：电灼闭塞椎 

动脉并夹闭颈动脉，使大 鼠前脑缺血 20分钟后， 

放开双侧颈动脉再灌．用高压液相色谱法测定纹 

状体中多巴胺(DA)类物质含量并用原子 吸收分光 

光度法测定前脑中钠、钾含量 ． 结果：再灌 6小 

时后，纹状体中 DA含量由对照的(99±16) ·g 

(蛋白)减少至(70-I-20) ·g 蛋 白；脑含水量由 

77．34％±0．19％增加到 79．6％±0．6％；钠含量 

由(9．3-I-0．6)nag·g-1(脑干重)增加到(10．5±0．6) 

nag·gI1(脑干重 )．再灌开始后 即刻静 注 bFBF 45 

腭·kg-1·h 共 3 h可阻止 DA的减少和水、钠含 

量的升高 ．组织学分析也表明 bFEF可减轻神经元 

所受损伤 ． 结论：bFI~F可 以保护神经细胞对抗脑 

缺血再灌损伤． 

You can get access to 

Acta Phjlrm 删 。 ∞ Sini~  

http：／／ ’Pw． nm ．ac．cIl 

hnp：／／www．ch ．g0V．cn／pe m咖 ／ 

E-瑚 n叩 s@selrver．shcIIc．ac．饥  

P量ln／Eax 86．21_6474．2629 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

