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目的：研究多聚 ADP-核糖多聚酶 (PARP)在局灶 

性脑缺 血 再灌 注损 伤 中的作用 ． 方 法：雄 性 

wistar太鼠用插丝法阻塞大脑中动脉 3．5 h后再灌 

注，梗塞灶用 TIC染色显示，图象分析测量；神 

经功能缺损 采用 0—5级评分 ． 结果：低剂 量 

PARP抑制剂 3一氨基苯 甲酰胺 (10 mg·kg )或尼 

克酰胺(20 mg·kg )具有 明显的神 经保护作用 ， 

治疗窗近 6 h；高剂量反而加重脑损伤 ，特别是尼 

克酰胺在再灌注起始给药 ． 选择性单 ADP-核糖 

酰转移酶抑制剂对脑梗塞无明显作用． 结论 ：暂 

时非完全性抑制 PARP对脑缺血再灌注损伤产生 

神经保护作用，然而完全抑制该酶(尤其是在再灌 

注期)则产生损害作用 ． 
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Enhandng effects of p-endorphm on glutamate ne唧 t∞ ity1 

zttu Ⅱ ，GAO JiIlg，Wu Juan，Zt-IAO Xiao-Ni~ ，ZHANG 一Xua 

(& Df ofMedicine，m咖 Univers ，m咖 210093，China) 

l W ORDS be ∞‘l0 血 ； end0q ns； 

cald~ ；s0dj啪 g】lIl出咖把；aI口Iate珊lc1既塔 

AIM：To snl 吐le em础s of 舶d0 ( End)On 

m删x I姐 hItama把 (MSI3)．in J耐 l~ deity 

(Q )． 唧 姗 ： 蛐 of neIm m 

蝴 s 锄 d d时日Ⅱl 0n of ⅡljlDch al Ⅱ Ⅱlb锄 e 

伽UI血 h舢 C aⅡd jn舡a∞Ⅱ1l1ar flee C 

(【 ]i) w m耐． 1【Es1Ⅱ腮 ： B．删  

a窖曾孙删脚 MS‘ in(h蒯 nc知删 i蛔 in Ⅲ呲  

mlcl肌 s of O山a】枷 sin a由 岛E d 目 衄 Ⅱ盯 in 

Ⅱ】e 丘∞ 0．5 to 5，0 nag’1【g～． MSBind删  

ina：曲船 in mime~ rial n 舶吐垃aDe Notem-lxm~：l 

C 懈 即h阳。edwben协蛐edwitl1 B_B】d 2窖·L_。． 

Msc l elcvafi~ in【c Ji in ne哪  

w豁 als0 删 嘴med 抽 血 32o ± 84 to 589 ± 78 

Ⅱmol-L by d|e 怔ea垃瑚 t础  B】d 2 g·L_。． 

0叫 Is10N： B坩 既曲Ino酣 ( rr via 

ag av蚰ng the dillnl~ioll of inm~：elMar C 

h舶 0咖 sI墙 in‘hI耐 bv hlsG． 

Excessive aetivati~ of glutamate reo~tors results 

日  删  the№ nlIaI Science B0 0Ⅱofm PT 

№ Bl魏 髓 103l1． 

2 0 舡 埘 ∞ce虹 P∞f~ItANg缸 ) 碍n
． Ptm 25．勰  3360 

F缸 曲_2m 2728 B蛐m yiⅡ咖 g@ u曲 ．∞ 
Reeeiv~i 1997-1)1—14  ̂删 1997-10-21 

In neu lⅡv and death， assoclated wim acIIte 

brain lⅡv and chmnic neumdegeneralive dis0 ， 

eg， |po商c—iscl~-rfic lⅡy， ∞h叫咂c seizures， 
Alzheimer's disease． and Huntington's dis芒ases、 ’引． 

Our previouswork showed thatmor01gne enhancedtI】e 

glutamate neI】 咖d由 (GNT) ，suggested that 
mor0Nne-like substances might ~ duce nellr~  

d挪n獬 inCIgS via enham rg GNT． 

I rph ( B】d)a em；a spectmm of 
aefic~．s． such as analgesic effect aM stress-in．ted 

reproductive dvsfimcdon ． The purpose of this study 

was tO investigate whether肛End mi t has me sarne 

effect asmor0Nne OnGNT． 

M艇pl-0】 cal ob鸵rva劬 and ．衄 辞 跚旧l 
neu￡0叫 嗍 s Heo0ataln e( =641 ofeither of 7—9 

d，weighi~ 5 8±0．5 gwere divided in幻 8 婶 at ran【I岫  

micein 卿 were dailyi畸m。d scm  saline，MsG 

(1 0 g‘ )叫 0+}EⅪ (0 5，L5，2 0，3 0，5．0 

mg‘ )妇 7 d End Wa．ginjected15inn a腑 MSG． 

Mice l~lledl wk船 Ⅱ 血 altream~ellt aⅡd 6
．

urn thick 

sed 啪 al sec~12glsin bvD删 a加l玛 were砒aiⅡcd 啪 cresyl 

violett ． M 3邶bcl0田：al el~,ges of I~llt"OI1N were 

10的 aPhod，aⅡd地IⅡ瑚1al eas of c【la nucleus【AN)were 

measllmed bv 540-Biolo~cal Medie11~Col~"Image Analyser 

I．ebx Ⅱ吐hK 肌 drial nmmln~lae 口 1 

b帆IndC 1h1 0．2 衄 thick brain sⅡ0髑 0fmiceL were 
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dividedinto 3 grout~ at random and treated with saline，MSG 

(100tarnol‘L_。，10止 )，andMSG+~-E．d(0．2 g‘L Or2 g 
·

L_。，1O 止 ) under Ilae cc~dition of extraeellular( 

COn~ OI1(1 01"2 mmol·L ) ~-E．d was added 1 rain 

afterIlae虹ea扛r ofM SG．andthe brain slices wereincuba~d 

at 37℃ fer 15 irfin in artificial celebro~Nnal fluid fprI 6 9) 

with95 ％ +5％ co2． The center a ofhypothal~nus， 

hippocaml~S，and cOr were dissected n the abovl~slices 

aoc∞di】fIg atlas and h。m曜 er捌 The ~elJOi'alloll of 

mit4Jcl,,oM~ was obtllined andTb3 relativefluc~'escem inte~ ty 

was d吐ec把d by I-fitachi RF-540 nuⅨe8c n spectro~oto- 
r 1 

nx D日‘ ． 

Determiaati~l of[Ca2 ]i缸 sjI回e lletn'on The 

Eefor dctetmJllafioll ofthefluoDesce．~ce of calcium was 

modified劬 m the previousmethodsLBj Brain cellswerefreshly 

dissociatedfaxlln1—2-day-old nfice The cell 船D 1 was 

1oaded with Fura 2-AM 2 tarnol·L (Sigma． final 

o衄蛳  )．incubated at 37℃ f nfin and c~lected by 

。em h ∞ at31JO g for 5 nfin． The100 sI1 s of 

dissociated cells啪 kept at37℃ and adaai／aistrated 血 MSG 

(100 ‘L～，10止 )，MSG+ End(0 2—2 g·L_。，10 

)． 【c J1 was delemainedfaxllnthe ralio oftluc~scence 

( =340 ard_删 m  =505m ) Spex 

(觚 加 Mea盟Ⅱ啊  m System， and 吐 rn口pI】o ca1 chaⅡg 

were aI5o 。bse删 ll1r呻 the iIlv酬 mic 叩e 

mIlIb∞ ． 

S叫 s岫 l蛆 lysis 协啪 expressed越 j± and 

0疆咖 叫 withANOVA 

E艟 忸 of B-踟 d On GI~rlr t枷 MSG 

(0．5 g‘ 一1，sc)given to immatul0e mice induced 

l~knotic nuclei and loss of l'lelll~ilg in tbe arcuate 

nucleus of hypothalamus c0Ⅷ with the saliIle 

group．which were aggravated by the I~eallllenl with 

MSG 15 rain before sc 8一End (1．0 rag‘kg ) 

(Fig 1)． 

The above 出Lmage was quantitatively analyzed 

using iln~ e analysis in AN． The MN3-ir~tueed 

decreases of neuronal ar麟 and NA／TA were fIⅡtb盯 

~：iuced after the addition of 8一End，which indicated 

that the enhancing effects of B_End on MSG-induced 

loss ofnell[1~s were d0se_d d t(Tab 1)． 

Tab1． Eff'ects of End 叩 ^IsG-indIl砌 出 憾 of 

l|elm 嘲 s(NA)．m mcl舭 mId邮 (AN】of 

p0tb 郴 ． n =8 se 丘锄 3— 4 mice ill 

口up alld 3o cewereIIsed ．m the v．,l~le 日 暇缸搬 吐． 

TA：total areas= l99± 9 IIⅡ ． 霉 ± s． 中 <O．01 肖  

咖  ． 中 <0．05．fP<0．O1掰 MSG 

E旺ec忸 0f B-h d 0n mitocb伽 d—al 

n 岫 le l~'otem-ba呲 d Caz levels ind~'ed 

byMsG Low dose of p_End(0．2 g-L_。，10 L) 
did not affect the MN3-ir~tueed increase 'm 

mitochondrialmembrane pin．in-boundC traderthe 

condition of extracellular C (i．0 0r 2．0 

mm 1．L一 )，while hi dose of End(2 g·L—l，10 

止 )enhⅢlcedtheincreaseinmitochendrialmembrane 

Saline MSG 05g·kg 罾 

1· ons t arc nlldeI|s{AN)ofhyp 幽 sc ，̂ IsG，alld ÎsG+ End． Ⅲ ： 

the也ird ve de． 
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protein-bound Ca2 in hypothal~alaus
， hi-- us， 

and oortex(Tab 2)． These data suggestedthat hi 
dose of End could aggl~vate the dysfuncdon of 

mitoehonda~_ato sequester or deplete Ca2 induced by 

MSG． 

Tab 2． E矗ec乜 0t lI-E~t蚰 删雠o‘ 啊Id 埘d∞h囝岫e 
13ro~ein．boundCaz ．Ⅲ凼l∞dbyMsG (100 II蛳 l·L_。，l0 

llL)虹 1．0蛐 d2．0m l·L一 extraeellularCa2 ． n=8 
— 10鞠加—瞄，砌 恤  q啊red 3 pi峨 0f btaiII 

whi出  雌 cI吐 6舢 1删 lse．柚 d10血 cein0幢  

口up m佃 崎 ． 霉 ± s． P ‘0．01 t o0吐州 ． 

母>O．05懈 憧̂9G．．mc -五嘲 I lnb’，L=p-Eaa{0．2 

g-L～．1O L)．tI= 髓Id(2 g·L_。，10 L)． 

A 

·L一1 

"tO r vc H oeII【intensity 

c—  
la皿  CaⅡ雌  

E珏ec扭of p-End蛐 d1|cedelm,afion 

0f[ 】I Only the蛳 dose of End(≥0．8 

g·L～，l0 止 )had the enhal1dng effect on 

el 撕on of[c ]i 血 ed by MSG． [c ]l 

increased丘Dm 188±21 to 228±26 衄 l0l·L一 hen 

treated wiIb hi曲 d0se of End(2 g。L～，10 ) 
alone，tl elevation level was smltll~r than血砒 of G 

100 ·L (32O±84,nm。1·L一 ，P(0．05 w 

control，P(0．0l坩 MsG)(Fig 2)． 

In present study， tl d0se_de1)en妇 n 

enhancing effects of J}End on GNT wefe observed by 

吐 m0Ipbol0{；ical evidence aM q~ntitative _堋a2e 

analysis。aswell asthe dc[enmin~iorl ofmitochor~lrial 

Ⅱ1embI粕 e口如 -bolmd C level which reflect 

【咖 t ofthe mitoch~ rlal dvsfl~ on following the 

O O．5 1．O 1．5 2．O 

p-End／9- ’ 

日g2． [c ]i衄 |̂sG c11]0 pmo】·L_。，10．IL)+ 

End c0—2 g·L～，l0IlL)in sI|印朗si∞ 0f 
d．嵋岫 把d nEIn∞m ． n = 20— 25 neⅧr0璐 6舶 6 

瑚 嘲 眦 血 oe． 霉 ± ． <0．05 懈 ∞ 帕  ． 

[( ’】I=188±21 m ·L～． <0．01 w MsG． 

trelttment with MSG or End + MSG． 1l1e above 

phenomenon Ⅵas 矗lm I con丘nned by 吐】 

de蛔 inad0n of[c Jiin singlenelll~nfoa~ang nle 

trelttmentwith various drugs． Itisin 妇 to note 

that End itself inc删 【 Ji， the 

elev~ extent was ∞1al1er than tl1at of MSG． 

Meanwhile，the MS0i~ ced increase in l C l{was 

augmemed bv 缸朗血n髓t with B-End． 

Itis generally a唧 ted 血m opioids generate~aeir 

physiological effect by redL~ flee os0lic calcium 
and h1hibidn nelⅡd m 扎er release~ ·l0J

．  In l'eC~ t 

years， hc0,vever。 evidence has been acaⅡmnaIed 

'mdica血埋 excitatory activity of opioids as well： 

elevated【 l；in NG 108—15 cells and cfher cell 
lJ~es[11~12J

， inclBa∞d C u呲 e by 岛|IIal蛐0s0lnes 

aM  potentiated tl Iease of various neumtrarl~- 

mltters~13~14J
． 

Our previous rese~ showed 血m 

moraine。0 d enhance S( induced neum~al injury 

in bothimll~tture and adultmice，which 1I be due 

toGlu r 萄)t0r overacdva吐0n or up_re dad0n andthe 

se州柑 由 mc on of D lr0n丑l abilities to sequester 0 
a~lee i~ zcellular C 【‘， 

． 肛End， as an 

豇ld0窖lan雎0pi0id，may enhanceGNT via吐 similar 

nlecb棚 蛐 and ultimately re~llt in 吐 overloading of 

iz~racellular(： aswell asirreversible n咖∞nalin|urv 

aM  deaⅡ1． 

In conclusion，肛D】d enhanced GNT in a d0se— 

dependent ⅡⅢnner， and the ionic r~eehaalma w 

叫 丑ted to aggrava吐0n of 吐 disn 肋  of 

intmwlluar Ca2 h~ eostasis in~ced by MSG． 

P．．．．．．．．．．．．L．．．．．．．．．．．．-．．．．．．．．．．．．L．．．．．．．．L 瑚 啪 吾} 枷 湖 

L-1_l0Eu／一[．H8 一 
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ThiS wofl~ w拈 carried 

out pardyin Modem AnalysisCentre andtile StateKey 

t,aboratoly of Coordination Gaemistry of Nanj~  

University． 
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内啡肽增强谷氨酸神经毒性 

， ， 昊 娟，赵晓宁，查坚堕： 
(南京大学医学院，南京2】肿站，中国) R，7 2 

关键词 内啡肽 ；内啡肽类 ；钙；谷氨酸钠 ； 

弓状核_蕊 殷一  
目的：探讨 内啡肽对谷氨酸单钠诱导的神经毒 

性 的影响 ． 方法：形态学观察、神经元面积图象 

分析、线粒体膜蛋 白结台钙和单细胞内游离钙浓 

度测定 ． 结果： 内啡肽在 0．5—5．0 nlg·kg 范 

围内以剂量依赖方式加剧谷氨酸单钠诱导的下丘 

脑弓状核神经元损伤，谷氨酸单钠诱导的线粒体 

膜蛋白结合钙增多可以被 内啡肽 2 g·L 加 强， 

谷氨酸单钠诱导的单细胞内钙浓度升高也被 B．内 

啡肽 2 g·L 从 320-I-84提 高至 589-I-78 n【I 

·L_。．结论： 内啡肽 以剂量依赖方式通过加剧 

胞 内钙 自稳态失衡来增强谷氨酸单钠诱导的神经 

毒 性 ． 
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