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小鼠免疫性肝损伤的影响 

三望苎， 堑堕 (中国医学科学院，中国协和医科大 
学药物研究所药理室，北京 100050，中国) 

×107活菌后再静脉注射脂多糖(LPS)7．5坶 以 

诱导免疫性肝损伤． 以维生素A激活KC和以印 

度墨汁或硅砂封闭 KC后，测定血浆一氧化氯 

(NO)，谷丙转 氨酶 (AlaAT)，谷 草转 氨酶 

(A~AT)的变化并检查肝组织的病理改变． 结 

果：注射BO3后，再注射 LPS7．5耀，可导致小 

鼠血浆NO，AhAT，．&spAT剧烈升高及严重的肝 

地  

目的：研究库普弗细胞(KC)是否参与小鼠免疫性 

肝损伤．方法：给小鼠静脉注射卡介苗(BCG)5 

KC的功能关系密切，来籀【于 KC的 NO在 B[ 

+U】s薛导的肝损伤中起重要作用． 
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Effect of epidermal growth factor OR cultured rat hepatocytes poisoned by OCl4 

WU Bin+WANG Chong·Wen，XU Jia-Rui，ZHU Jin-Quan (Department of C,astroenterology，Rrst 

AffiliatedHospital， ngxiMedicalCollege，Nanchang330006，China) 
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tr~ae；alal~rle纠m x r丑田8ferase：nspartate anaino- 

transfexnse；liver；carlx~ tetraehloride 0ois~ing； 

cultured cel1s 

AIM：To study the dfects of~denml growth 

factor(EGF)On cch—induced primary cdtured 

hepatocyt~ injury． METHODS：Al 1_衄Ie aⅡl 

transferase‘A】aAT)and aspar~te amlnotransferase 

(AspAT)activities and K o。zM跫nn cd∞s 龇  

determined by tI1e Auto-bi~
．hemistry Ass日y 

System．Malondialdehyde(MDA)was determined 
by thiobarbitm-ic acid method． Radioactivity W舾 

determined by liquid ~ tiUomm y
． Light 

microsmpy and electron micr~~copy wore used． 

RESULTS．．EGF 40腭 ·L～ decrea~ ．CCl,(10 

mrr~l’L )一induced damaaes of rat primary 

cultured bepa舡 豁 by decreasing AlaAT and 

AspAT leakage andMDA production，andp~maoted 

RIgA and DNA synthesis，with a 出 positive 

mr~lation between intracdlular K leakage and 

DNA syntheses(r=0．99，P<0．OI)． Cyto- 

pathok~eal study sI ) that EGF decreased 

damage 0f liver ceils． CONCLUSION： EGF 

maintains the stability of cellular lipid nKm1b ne 

and ∞椭 syntheses of RNA and DNA 0f 

挚at0cy屯∞，and intraceUular K tmnsfere~ i8 a 

㈣ 缸 0f the m鹤sage 缸啪  i∞ 0f DNA 

synthesis． 

CC14 induced the liver cell damage and necrosis 

by way of attacking the phospholipid fatry acid to 

lead to lipid pemxidation in the biomembrane[‘， 

This is a model of CCh induced primary c{fltured 

hepatocytes inju珂[ ]． 
Epidermal growth factor(EGF)，found in 

mouse submaxillary gland in purifylrag nerve growth 

factor ，promoted DNA synthesis of intoxicated 

hepatoeytes 一8j
． The aim Of this study w蠲 to 

examine the protective effects of EGF against CCh— 

induced primary cultured hepatocytes injury． 
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Spragu~D'awley rats of either sex bred in Jiangxi 

Experimental Animal Centre weighing 184±5 25 g were used 

to isolate hepatocyces by the lwC~step liver cell peffusicql 

method【9】with q)me modifications
．

The~dabte celts in the 

trypen btue exclusion 1 t was >90％ The cells x,vere 

suspended in RPMI 1640 medium (Giheo． USA) th 

HEPES 10 mmol(Sigma．USA)，10％ fetal catf serurtl，and 

antibiotics Its density v,-i~s 2 5 x 10 -L一 ．the cd[s were 

placedin a 5％ CO,+95％ airineDbator at 37℃ 

HepatotoxicRy The SUSlmasion received either cch(10 

mmol-L ．Yixing Chem G。．Jiangsu)and EGF in saline 

(40 -L～．Giboa，usA)ca"t~orma[saline(control group) 

in primary, hepatocyles cultured 【or 24 h separately 

Malondialdehyde (MDA ) was determined by the 

thi0barbituric acid (TBA)mettx：dLⅢ The supematant 

activities of atanine删 notransfemse(1 aA=r)and~partate 

aminotransferase (AspAT) were measured by the Auto- 

bioeherrfistD'Aatalysis System (Beckman-7000，Encore-2， 

USeX) The K ccq~centration was deterndned by the Auto- 

bicehemistry．ama／ysis System ． 1ntracellu／ar K leakage= 

K—in supematant K in medium． 

Me~urenlcnt of RNA and D A syntlmsis The 

suspension of hepatocyte 200 址I was cultured wjth 

[ H]uridine(37姐q，1036 PBq·mol )or H：thymidine 

(37 kBq，1036 PBq-mo] ，Shanghai Nuclear Tech c0)f0T 

4 h． separately AII experiments were repeated several 

tjm Hepatocytes were washed twi ce with cold PBS(0 05 

mnld，pH 7．4)and∞】letted by the cell 0ollector on type 49 

filter membrane The filter membrane was counted by liquid 

scintiltatiOrh The radioactMty(Bq)was m~ ured by the 

liquid sdntillcraeter(Beckman LS 5801，USA) 

Cytology The cultured hepatocytes were fixed with 

3％ fomMin and embedded 1n paraffin Sectioas vcre 

stained wi th H_E and analyzed by the light microscope 

(Olympus，Japan) The cultured hepatocytes were ed 

with 3％ grutaraldehydein cacody[atebuffer(0．1 mmol，pH 

7 4) refixed 1n 1％ osmitml tetroxide solution n 

cacodylate．dehydrated in dcohols and  embedded jrl E pon 

812 The sections were examined by the electron microscope 

(JEM一100cx．Japan) 

Rmults were expressed as j ± s．Si ficances were 

anaDvx~d usingF andttests 

REsI『I rS 

Protection of celI membrane The supernatant 

AIaAT and AspA'I、1evels increased with the time 

and reachedthe peak at 16 h after cch additionin 
the eell culture． Ⅵ，}len EGF gca8 administered with 

CCId．the supernatant AIaAT and AspAT levels 

reached the peak at 12 h and 4 h，respectively，then 

decreased gradually(Tab 1)． 

Tab1． Effectof epidermal~owthfactor(rmr)onleakage 

of AlaAT and gspAT and product of malandioldehyde 

(MDA)from ock-intoxicated primary cultured rat hepato- 
c)1~s． n 15ra ts． 土s． P<0-01 O=14 control· 

日GF 

A[aAT／wnol·min一 ·L一 

26±3 12 7±1．4c 

27±4 15 0±2．4c 

27=5 16．3±2．1 c 

30±5 15．9±2．3c 

As pAT／tm~ol-n-dn 。L一 

25±3 l8 0±2．2c 

31±5 17．0±2 3c 

3'2±5 13
．2±2． 

35±5 12．7±3．5c 

MDA／n~nol·L 

9．5=0 8 6．2±1．0c 

10 9=0 8 6．9±0．9c 

l1 l±0 7 6．8±1．0 

11 6±0．8 6．9±0．7c 

Inhibition of lipid peroxidafion MDA 

showed a moderate increase with time；n the controI 

group．but a moderate decrease w th time in EGF— 

treated group，indicating that EGF inhibited lipid 

pemxidation of rat hepatoeytas induced by OCb 

【Tab1)． 

Effect on RNA andDNA syntheses Thetime 

course of RNA and DNA syntheses of primary 

cultured rat hepatocytes；n the presence of EGF was 

enhanced． [ H]ufidine and[ H]thymidine ineor— 
poration showed a moderate incrcase with time，by 

120％ and 20％ at 4 h．bv 183％ and 104 ％ at 

16 h，respectively，compared with control(Fig 1)． 

The results strong ly suggest that EGF promote 

syntheses of RNA and DNA of hepatocytes． 

Effect of intracellular K leakage on DNA 

synthesis The intracellular K leakage did not 

affect l H]thymidlne incorporation into DNA of 

CCh—intoxicated primary cultured rat hepatocytas 

in control group( ：38+21X，r=0．33，P> 

O．05)，but it affected [ ]thymidine incorporation 
into DNA in a high positive correlatlon manner in 

EGF-treated group． The increBsP of intraeellular 

K Ieakage was associated wlth DNA synthesis 

(Fig 2)． 

Effect oil cytology of cultured rat liver ceils 

The necrotic liver cells were many in control group． 

4  8  2  6  4  8  2  6  4  8  2  6  
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rig1． Effect of EGF on[ H：ut~diss jll∞叩0rati0ll RNA 
and H thymidine incorpccation DNA in OCt,．intoxicated 

pI 岬 cul~wed rat hepatocytes． 

15 rats． ± ． P<0．Ol control_ 

but few in EGF treated group． Uhrsstructural 

examination demonstrated that in contro1 group the 

hetetochmmatins converged，the nuclear envelopes 

were irregular，the mitochondria were swollen and 

its CreSt disappeared，the ribo8omes became less，in 

EGF group the heterochromatins were regular，the 

eel1 membranes and nuclear envelopes were intact． 

the mitochondria and ribosomes were richer than 

those in ccl4 control group(Fig 3．Plate 1)． 

DISCUssK)N 

The hepatotoxichy of cch results from its 

metabolic conversion to free radical products，the 

free radicals will attack directly cell membrane 
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Intracellular K leakage,／kallol-L一’ 

Fig 2． Relationship between intracellular K leakage and 

[ H]thymidine incorp~x'ation． 

protein，DNA and so on，resulting in liver cell 

damage even necrosis " - 

Our present study showed that EGF reduced 

～aAT and AspAT leakage and inhibited 1ipid 

peroxidation of rat hepatocytes induced by cch in 
vitro． Cytology study demonstrated that EGF 

reduced 1iver cel1 necrosis and many cell organelle 

injury．stabiliz6d cd1 membrane and mitoehcdria 

membrane． The mechan ism is that EGF reduced 

free radical hepatotoxicity by inhibiting lipid 

peroxidatlon． 

c曰2 affected DNA synth鹤 一l Our 

experiment showed that EGF promoted intmeellular 

K leakage aswe11 asRNA andDNA synthesis．and 

the intracellular K leakage and DNA synthesis had 

a high postive correIation This means that 

intracellular K leakage affects DNA synthesis on 

cch—intoxicated hepatocytes． EGF．a polypeptide 

homlone，when combined with special receptor in 

hepatocyte，activates iompump and promotes K 

and Caz transference，and then stimulates the 

second message transmission and promotes RNA 

syn thesis of liver cells，and further promotes DNA 

synthesis by the RNA． Furthermore，intraosllular 

K transference is a promotor of the msssa~ge 

transmission of DNA syn thesis of 1iver cells． 

In conclusion．EGF protects prima ry cultured 

hepatocytes against OCb hepatotoxicity． and 

intracellular K transference is a promotor of the 

一∞一一 【， 巴 §看 邑』0 董g占量 一 一兰 曲 E。{ 。2：口董In营n一 
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me~age transmission of DNA synthesis of 

hepatocytes 
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曩因子对四氯化碳中毒的 gl 7,7r,／／／ 表皮生长因子对四氯化碳中毒的 
大鼠培养肝细胞的作用 

昊 斌，王崇 徐家瑞，祝金泉 

蕊 拿 属医院消化科．南昌330006，qqN) 

关键词 塞皇皇丝旦亍。垦塑晕堂 ；丙氨酸 
转氨酶；天门冬氨酸转氨酶；肝 ’四氯化碳中毒 

培养的细胞 胛{嘴 幕 J J 
目的：研究表皮生长因子(E( )对四氯化碳 

(cc14)所致大鼠原代培养肝细胞损伤的作用．方 

法：丙氨酸转氨酶(AIaAT)和天门冬氨酸转氨酶 

(AspAT)活力及K 浓度用自动生化分析仪测定． 

丙二醛(MDA)用苯巴比土酸比色法测定． 放射 

活力用液体闪烁铡量仪测定． 细胞病理用光学显 

微镜和电子显微镜检查．结果：E( 显著降低 

AIaAT，A~pAT及 MDA水平，增加中毒肝细胞 

RNA和ElNA的合成，且 K 漏出与ElNA的合成 

呈正相关． 细胞病理显示 EGF减轻 CC14对肝细 

胞的毒性作用． 结论：EGF对 CC14所致原代培 

养肝细胞损伤有拮抗作用，肝细胞内K 转运是 

D1 A合成起信息传递的启动因子． 
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