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甲硫氨酸脑啡肽对自细胞介素 2产生及其受体 

表达的影响 

捶曼鱼、童—! 兰 (中国科学院上海药物研究所· 
b海 200031，中国) ， 

‘、 ／ 
提 要 甲硫 氨 酸 脑 啡 肽 (met一 l在 10 nmol 

L-I_100#mol L 浓度下与 Con A能协同增强琳 

巴细胞产生 IL一2，并呈剂量依赖关系：ip O．01，0 l及 

l mg·k 后，IL一2产生与脾淋巴细胞增殖平行加 

强：但 met—enk 10 nmol L 对胸腺细胞 、脾 细胞 

厦肠淋 巴结细胞 上 IL～2受体表选无影 响，提示 

met~enk的免疫调节作用是通过促进 IL一2产生而不 

是增加其受体表达而实现的 

美键词 里煎錾蕈脑啡肽；白细胞舟素2；白细胞舟 
迟发型趣敏{ _性；淋巨葡丽雨 ’ 
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Effects of copper and selenium on electric parameters of cultured ’ 
myocardial cells damaged by xanthine-xanthine oxidase 

ZHONG Gut—Gan，JIANG Yah。， YUE Gang， LI Yun—Yi， SUN Xiao—Xia， ZHANG 

Wen-Jie (Department of Physiology， Norman Beihune UniversiO,of Medical Sciences， 

Changchun130021，China) · 

ABSrRACT Addition ofxanthine 0 42 mmol·L 

and xanthine oxidase 5．3 nmoI_L。。(x-xo)to the 

culture medium increased the amplitude of ESR 

spectra of myocardial ceils， demonstrating all in- 

crease in free radical contents： diminished the action 

potential parameters significantly and reduced the 

input impedances from 0．34±0 Il t0 0．24±0
．1 Mn． 

expressing a typical electrical appearance of mem— 

brance dam age． Supplying Cu 62．5 g ml 

and／or Se l73 ’ml tothemedinm brought all 

of the electric parameters and the fr。e radical col~tent 

of m yocardial cells back to norm a1． The results indi． 

ca re that both the two trace elements are able to 

scavenge free radicals， 协us antagonizing X—Xo， 

whieh induce s damage to myocardial cells． 

KEY W ORDS cultured  cells； myocardium 
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xanthine oxidase 

Cu and Se are the active centers of ． 

superoxide dismutase(SOD1(。 and glutath— 

ione peroxidase(GP) respectively， which 
are powerful scavengers of free radicals in the ’ 

body In this expe riment， we studied the 

antioxidative action of the two trace elements
．  

．  

taking the action potential
，
input impedance， 

and free radica1 content of cultured myoca r- 

dia1 cells as indices． ’ 

M ETH0DS · 

Cardiomyocyte culture( Dispersed car 

diomyocytes from neonata1 W istar rats were 

cultured in a carbon dioxide incubator f36
．5℃． 

pH 7．2)，and divided into 5 groups．according 

to the different compositions of the culture 

m edia· 
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Contro1 group： 80％ Dulbeco o s 

modified Eagle medium rDMEM)and 20％ 

fetaI bovine serum fFBS)． 
Enzyme group： 8O％ DM EM +20％ 

FBS+xanthiTie 0．42 n'l~'lo1。L『‘ and xanthine 

oxidase 5．3 nmo卜 L (X-XO) 

Enzyme+Cu group： 80％ DM EM 

+20％ FBS+X—XO+Cu 62 5 ng。m1-‘(Cu) 

Enzyme+Se group： 8O％ DM EM 

+2O％ FBS+x—XO+Se l73 n叠。mr。(Se1 

Enzyme + Cu + Se group： 8O％ 

DM EM +2O％ FBS+X—XO +Cu+Se 

X—X0 was added to the culture media 16 

h before observing on the 3 indices． The con． 

ceTitration of Se and Cu was maintained by 

attding Na，SeO and CuC1， to the media at 

the beginning of culture and throughout the 

whole course ofthe experiment． 

Recording of action potential The top 

wall of polytyrene culture vessel was removed 

and a 1ayer of fiquid paramn was put onto the 

culture med ium to maintain the circumstances 

of cardiomyocytes at 36．5℃ ， pH 7．2． Action 

potentials were recorded  inside the cell with 

glass microelectrode rtip 0．5“m， electric re． 

sistance 2O—40 M n)． 

M easurement of membrane input imDed- 

ante(4) Two microelectrodes identica 1 to that 

used  in action potential recording were 

separately penetrated  into two d珊'erent cells、 

1OO一120 “】n apart， in the same beating clus- 

ter．One electrode was used to iniect current 

10 hA(1)，while the othor one was used to 

record the membrane potentials． The 

inputimpedance (Ri． was calculated from the 

change ofpotential(A V)：R ：A V／I． 
Free radieal measurement The cultured 

cardiomyocytes were put into the ESR quartz 

sample tube at 18-20℃ ． Tbe content of free 

radicals was measured in evaporating liquid 
N， environment with a ER200D — SRC dec． 

tron spin resonance spectroscopy(ESR)．Test 

co nditions： temperature一177℃ ． microwave 

frequency 9．53 GHz， m icrowave power 1 7 db 

4．1 mW ， modulation frequency 100 kHz， 

modulation amplitude 32 G gain 2．5× 10 ． 

RESUIJTS 

Aetion potential of eultured eardiomyoeyte 

During the period of d 4一 d 10 explantation． 

action potentials were recorded ． Seven 

parameters were analyzed with an APPLE II 

microco mputer on—line： action potential 

amplitude rAPA)， over--shoot(0S)， thresh． 

old(TP)，maximal diastolic potential(MDP)， 

maximal rate ofdepolarization(Vmax)，action 
potenfia1 duration at 90％ repolarization 1eve1 

(APD9n)，and the discharging frequency(F)． 
Compared with the contro1 grpup， al1 of the 

electric parameters of the enzyme group de— 

creased significantly． On the other hand， the 

APA， OS， M DP， TP， and F of enzyme+ 

Cu，enzyme+ Se， and enzyme+Cu+Se groups 

were restored to the controI 1evels or even 

greater． W hen Cu was used in combination 

with Se， the effects were more notable than 

eitherofthem alone(Tab1，Fign 

Control group 

Enzym~ group Enzyme+Cu group 

乙 —— 
- ，  、-—  

Fig t． Typical action potential recordings of cultured 

rat myocardial cells． Upper tracing： dV／dr； Lower 

tracing： action potentia1． Vertical scale：20 mV， 10 

V —s一 ； Horizontal scale： 100ms 
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Tab l_ Effects of X—XO。Cu，Se 0n action potentials and membrane input impedances oi~eltared rat he_n cells． * 

± ． P>O．05． “P<0．05。 ⋯ P<0．01 enzymegroup· 

Input impedance ofcardiomyocytes The 

coltlmn 8 in Tab l shows the input impe dances 

estimated during the Period of d 4一 d l0 

explantation．X—XO reduced the input imDe— 

dance significantly， while Cu and／or Se 

supplement turned the input ilT1pedance back 

to the contr61 value or beyond． Again． the 

supplement of Cu and Se was more effective 

than either ofthem alone． 

Free radical content of cardiomyocytes 

After 4 d culture， the ESR spectra of the cu1． 

tl／red myocardial cells were recorded． The 

shapes an d durations ofthe spe ctra in the 5 

groups were similar to each other and the g 

values of all were the same r2 00061， indi． 

caring the identity of the free radicals． The 

spectral amplitude of．enzyme group was high- 

er， while those of the enzyme+CⅡ， enzynle十 

Se， enzyme+Cu+Se groups were lower than 

the control group， showing that X—XO in． 

creased While Cu and Se decreased the free 

radical contents ofcardiomyocytes rFig 21． 

DlSCUSS10N 

In this expe riment， the dilierence of the 

ESR spe ctra among the groups demonstrated 

conclusively that X-XO did increase the free 

radlea l content of the cultured  rat heart cells， 

while Cu and Se were able to decrease the con． 

tent of free radicals effectively． These results 

were consistent with the reports that X—Xo 

system induces superoxide anion fr。e radi- 

cal~，， and Cu and Se are the active centers of 

SOD⋯ and GP( ，respectively． 

The increase in free radical content led to 

the degradation of membrane lipid and fornla- 

tion of nonspecific ionic channels~+J． which re． 

suited in the disorder of ion distribution across 

Hg 2． ESR spectra ofcultured rat myocardial cells． 
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the membrane， thus depolarizing the mem- 

brane The decrease in M DP， in turn， re- 

duced the rate and ampfitude of 0 phase 

depolarization，thus decreasing ，APA， 

oS，TP．The increase of fCa 1．inactivated‘ 

the Ca channel and activated the K chan． 

nel(”， thus shortening the duration of the ac． 

tion potentia1． Cu and Se might restore the 

electrical parameters by way of seaven面ng the 

free tadicals and protecting the cardiac cell 

membrane 

The results of this experiment demon。 

strate that Cu and Se played an antioxidative 

role in scavenging the free radicals As a re- 

suit， t heart cells were protected． 
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1 6一 宁 
铜硒对 X-XO致损的培养心肌细胞电参数的 
影响 

塑璺煎、． t 岳 刚、李云义 孙晓 
霞、 张 文杰 (白求思医科大学生理教研室，长春 

130021,中国) R宁 7 

提要 向培养基巾加入黄嘌呤 0 42 mmol L 与黄 

嘌岭氧化酶 5 3nmol·L (x—xO)，心肌细胞的自由 
基含量增高；显著降低动作电位参数，输入阻抗 由 

0 34±0 11降剜 O．24±0 1 Mn．向培养基中加入 Cu 

62．5 ng’ml。。与／或 Sel 73 ng m1一，心肌细胞的 

所有电参数恢复，心肌细胞的自由基含量回升．提示 

铜、硒都能清除 自由基，对抗 X—XO所致的心肌细 

胞损伤 

关键词 培养的细胞；心肌；铜；硒；自由基；动作 

电位；黄嘌岭氧化酶 ．—— 一 一 ～  
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EffecI of dimethyl sulfoxide on cytosolic calcium in cultured rat hepatocytes 

injured by D-gaiactosamine 

LIU Hua'Ping， CONG Zheng (Department of Pharmacology．Beijing Medical University， 

Beo'ing 100083，China) 

ABSTRACT z alactosamine (Gal 0 5 mmol 

L『。1 made lactate dehydrogenase(LDH)leakage from 

the hepatocytes in monolayer—culture increase by 
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50％． Dimethyl sulfoxide(Me2SO 2％ vol／vol1 de- 

creased the LDH leakage fP<0 05) The cytosolic 

free Ca2 concentration(【ca 】c)of rat hepatocytes 

exposed toGal 4 rllruoI_L‘。 for 90 minin suspen． 

SlOn culture increased about 2一r0ld <0 0l1 

Me2SO (2％)antagonized this『Ca +]c-in~easing eft 
feet ofGal The∞ results vefified directly that the 

[Ca 十】c of hepatocytes was increased in the early stage 
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