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Influences of Kupffer cell stimulation and suppression 

on immunological liver inj ury in mice 

WANG Gen—Sheng：
， LIU Geng—Tao3 (DeDart~wnt ofPharmacology，Institute ofMateria Medica 

Chi B de，H ofM；edicat~iences PekingUnionNledical College，Beijing100050，China) 

KEY WORDS Kulrffer oells：livers lipo polysac— 

eharides；1303 va0 ：nitricoxide 

AIM ：To studytheix~ibleinr~lveroantofKupffer 

oells(KC)in immu∞Iogical liver injnry in mice． 
METHODS： Liver iniury w∞ induced by ．v 

injecti~a of Bac／／lus~ tte-Guerin(BcG)5 x 

l0T viable badlli foUowed by iv injeeti~a of 

liix~ lysaecJaarides(LPs)7．5增 to each瑚 唑 ． 

Indianink and silica、 ivinjeeted协suppressKc 

and retinol、啊 given po to stimulateKC in these 

mice． Pl脚m alanine aminotramferase(AhAT)， 

a．．cpatete aminotran~erase(A8DAT)，nitric oxide 

(NO )， and liver tissue 、唧  examined． 

REsIII聃 ： I eel；ion of I S following BOG 

in{ectlon resulted in a ream rlmbledevation of plain'hA 

NO，AhAT，and AspAT levels，and 8e呲 liver 

damage The 出Lmag鹤 weIe enhanced by the 

activation of KC with retinal and reduced by 

spppre~ n of KC with silica and Indian ink． 

CONCLuSl0N：The degree of liver uryinduced 

bvBOG+U】sis ele~ely correlated with the status 

ofKC，andN0fromKC play8animportant rolein 
the pathogenesis oftheliverdarna辨 in mice． 

Severe 1iver iniury may be induced by injection 

of a saua／l dose of bacterial lipopolysaccharides 

(LPS)into mice primed with Bacillus Calmette— 

Guerin(BCG)or Corynebacterium parvum l-3]． 

Injection of BOG canses all infiltration of 

mononuclear cells into the 1iver． which is a 

prerequisite for LPS-induced liver damage． An 

explanation for the pathogenesis of this kind of 1iver 

injury is that macrophages are recruited into the 
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1iver under the stimulation of infections agent，and 

then these macmphages sited contiguous to the 

hepatocytes and released hepatotoxic soluble 

mediators upon the second challenging agents such 

as Lps(4]
． 

Kupffer cells (KC) represent the most 

numerous phagocytic cell type of the reticuloendo- 

thelial system[sJ and a unique population of 

macrophages by virtue of their fixed pesition next to 

hepatocytes[ The close proximity of these two 

cell populations makes it 1ikely that they 

communicate both in normal and pathologlcel 

conditions． KC llke macrophages，when ex[KISINit 

to a septic stimulus， can release a number of 

cytokines，which could alter hepatocyte functionL ． 

Among them ，Nitric oxide(NO)has been deserved 

much attention recently and thought to be an 

importan t factor in macrophnge—mediated cyto— 

toxicity~?-II]
． 

To investigate the involvement of KC in the 

pathogenesis of BEG +LPS-induced liver da ， 

influence of stiraulation of KC by retinol，a known 

KC stlmulatofi 。and suppression of KC by silica 
and  Indian ink，two eon'lln~fn KC suppressors ， 

on BCG+LPS-induced liver injury were studied． 

M A 喇 AI AND Ⅱ̂HH0DS 

Mice Kunming strain旱 mice(n=260，ag耐 4—6 

wld weighing 24= 3 g were obrained from the Af 

Center of Chinese Academy of Medical Sciences． The n ∞ 

唧 atlowedfood andtapwa时  Z曲 until12 h offasting 

beforeth vwere killed 

Reagents Via~e BCG suspension，g】 in a glycerol- 

free culture medium for 14 d， vm  purchased from the 

National Vaccine＆ Serum I~timte．Beijing。China LPs 

fmmE co／ was obrained from Difco．UsA． Retirol(atI 

tram ) and N一1一naphthylethylenediamine ~hydrecNofide 

w~l'e purchased from Sigma．U趴 ． Other reagents were at1 

0fAR． 

B0G and LPS jllje叫珊 Each mouse was inj~ted iv 

wjth0．2mL oftheB∞ suspenslcll(5x107 viable bacilli)． 

Twelve dayslater．they rec ved anivinjectionofLPS7．5 Pg 
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出ss0Ived ln 0．2 mL of ine The mice WeTe decapitated 10 

h after LPS njection 

Stunalafion and suppression of KC Retinol was 

Dre* as ani~llukqonin,rceS~3Flle oil，which(0．2mL)was 

Lg givento each nlous~．Silica(<5tim)andIndianinkwere 

prepared a5 a suspension in sterilized saline and mixed 

ultrasonic ly ttst before A dose of 5 ragofthepanicles 

wasinjected ivtoeachⅡl。use 

Blood AI椰 and AspAT determinations Plasma 

AlaAT and~-wAT activities were determined using the ki 

produced by the Beijing Chemical Factory 

Measm~rtmt of plmma N0【“ No in heparinized 

bkx~d~nples was analyzed Bri ef】Y，0．1 mL plasma was 

deproteinized jn gnSO4一NaoH The supern~tan t wa5 

diazotlzed on cewith 0．1mL of 3％ sulfanilie acidin 20％ 

gheial HAc aod 0．1 niL o{ N 1一naphthyetylenedi~nine 

dihydrochloride(6mmol·L ) Absorbalicewas read at 545 

ran NaN％ vm used a5 a standard 

Histological examination Histological examination was 

done by a separatemvie~erin a blindfasI 0n． Theliverwas 

fixed in 10 ％ neutral fommlin．embedded in pea~affin wax， 

and stained with 卜Ⅱ三 The necrosis d liver was scored： 

0：∞ necrosis；1：miH necrc~ ；2=moderatenecrosis；and 

3：severe t3eerosis． The index of necrosis in each group was 

deduced by dividing the stlm of the 843or~s by the number of 

micein each group 

Statistical a岫 Ivs bJ1 values are expressed D,s ± s 

and analyzedwitht tent 

RESULTS 

Plasma N0． AIaAT+ aI AspAT levels 

When the mice were injected with BCG and 

challenged with U)S，plasma N0 ，AIaAT，and 

AspAT Ievels were elevated． The preliminary 

expel"iment showed that the plasma love【of NO2- 

was paralld to that of ． Therefore．in the 

regular experiments， only plasma O wan 

measured to indieate N0 Ievels． The transarninase 

1eve1 reached its peak 12 h after LPS injection and 

then decreased．whereas the No level increased 

1ater and fluctuated during the 4一d experiment 

(Fig1) 

The elevations in plasma NO and AIaAT 1eveks 

depended uponthedose of LPS(F 2)． 

Effects 0f Kc activation by retinol BcG or 

LPS alone induced minor increases of AIa T． 

AspAT，and N0 levels in mice 88 compared with 

the normal group． However，iv BC．G+LPS(7．5 

／ag)resulted in a remarkable(3-fold)elevation of 

0 12 24 48 72 96 

Time after LPS injectlon／h 

Fig1． Plasma N0f，AIaAT，and AspATlevelsinmice 
ch~dfengedwithBC)G+LPS． " 8—10， 士 · 

O．O 2．5 5．0 7．5 

Dine ofLPS／~g · 

Fig 2． plasma N昕 level and AlaAT activity in miee treated 

withB0G+I S． n=10—12， ± ． 

cp<0．Ol IJ，s 0gg． 

plasma AIaAT and AspAT activities， and N 

1evels． Administration of refinol to the mice 

previously primed with BOG 24 h before iv U)s 

inducedfurtherincreases of plasma NO ，AlaAT， 

and A．spAT 1evels in a dose—dependent iT~nner as 

compared with theBCG+LPS group(T出 1)． 

Effects of KC suppression by IndJan ink and 

silica WhenInelianink and silieawere ivinjected 

intomi ce 24 h beforeiv LPS，AIaAT，AspAT，and 

No levds were markedly decreased in comparison 

withtheBe_X3+LPSgroup(Tab 1)． 

Histopathological examination of liver The 

Iiverfrom miceinjectedwithB0G alone contained a 

number of monoeyte infiltrations in the po rta1 region 

and alarge number ofmacrophagesinform of smal1 

granulomas in the sinnsoids． Marked hypertrophy 

oftheKCwas seen． Administration of LPSto the 

B0 primed mice induced necrosis and thrombi 

．

—g i、ol 

∞ ∞ ∞ ∞ 曲 加 

P_-_-I【。．-l，．．．J___．___。．．．。Lr--____-_____．．L 啪 {毫 m m ∞ 

，”Iu_E- 工v 盏 黾 Iv 

_ 0E  

／0z llT1 

～ 

槲 

=目 日 目 盘 、黾 lV 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBLID：ISSN 0253—9756 Aeta Phammcolo~icaSinic~ 中国药理学报 1997Mar；18f2) -175 

Tab 1． Influence of KC activation by retinol and 

suppression by India ink and silicaⅢI BCG+ LPS-induced 

elevation of pl~ma NO；，AIaAT．and AspAT levels in 

mice． ±5． >O．05． P<0．01惯 groupA； P<0．0l 

groupB； P<0．01 哪 pC． i1ml~tll-illlln$$tmit． 

AIaAT 

／u 

AspAT 

／ll 

NO, 

Aelivation of KC by relinol 

N0 8 28±8 97±18 7．7±2．6 

LPS 8 35±13 74±20 7．2±1．2 

t3CG 8 50=23 83±24 9．3±2 1 

I303+LPS(A) 8 134±11 247±18 40=5 

BcG +LPS retinol 

75旭·kg。。 8 177±14 255±21 39±11 

150旭·kg 8 190±11 312±34。 69±7 
3∞ 耀 · 。。 8 222=24 326±】0 87±12 

St,ppre~s[oli of KC by Indian ir1k 

NormaI 10 25±2 100±8 7．9±2．3 

LPS 10 354-8 102±10 9．3±2．4 

13CG 10 48=9 103±12 12．3±2 6 

BCG+IJPStB) 10 167±18 221±35 27=7 

l

+

n 

LPS
ink 11 98~23 J65=35 2 2 3f 

Suppremion n{KC by silica 

Normal 5 45±3 97±19 8
．3±2 1 

LPS 6 73=8 84±6 19±3 

BCG 7 71±7 113±16 24±5 

BCS+LPS(O J6 157±23 196=28 70±12 
B0G+LPS+silica 8 96±35 i61±18 22±4i 

within the smal1 vessels and sinusoids besides the 

Iforrnation of granulomas． Blockade of KC with 

silica and Indian ink before the iv LPS reduced 1iver 

necrosis． Activation ot KC with retlnol enhanced 

liver damage in the mice treated with BCG+LPS 

(_rab 2)． 

曲 2· j曲  l# 。fKC }； i甜  两  。 Ⅷ fiver 

necr~is induced by BCG+LPS in mice 

DISCUSS10N 

The results of present study showed that the 

degree of liver injury and the changes in plasma NO 

levels were dosely related to the functional status of 

KC． These suggesti∞ ras bsed。n the idence 

that activation of KC hy retino[inereased piasr~ 

NO and liver danmge． Whereas the suppression of 

KC bv silica and Indian ink attenuated B(：G+LPS 

indueed elevation in plasma NO and liver iniury． 

In a word．KC is involved in BOG + LPS 

induced hepatic injury and No from KC plays an 

important role in the pathogenesls of this 

imnmnological liver iniury rhodel in mice． 
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与封闭库普弗细胞对 。己 激活与封闭库普弗细胞对 、／)、 一 

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． 

ActaPham~miogicaSink~ 中国菇理学报 1997Mex；18(2)：176—179 

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) 

KEY WORDS epidermal grow~ hetor-urog~- 

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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