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Induction of hepatocyte proliferation and prevention of hepatocyte apoptosis 

by phenobarbital related to local humoral factor in mouse liver 

HE PiI ，SHEN Feng，WU Meng—Chao，u Lin—Fang，GUO Ya-Jun (Eastern Institute of 
Hepatobiliary Surgery，Second Military Medical Univers ， 200438， 讹 ) 

KEY W ORDS phenobarbital； liver； cell 

division； apoptesis； high pressure liquid 

cllIom砒0gr8phy 

AⅣ ：T0 study the association of phenobarbital 

(Phe) inducing hepatocyte proliferation and 
blocking hepatocyte apoptosis with local humoral 

factorinliver． 叨 I(加Is：11le ratio ofliver／ 

body weight， DNA content， regressive rote of 

hyperplasfic hver．and DNA fragmentation were 

usedtoinvestigatewhetherthe 眦 tedmouse 

liver extract(PMLE)and PMLE一95 (P蜘匝 

heated at 95℃ f0r 3O min)possessed Phe-like 
effects on nMnIse liver．Meantime．the effects of 

Dre皿朗tlIlentwith in，R] se，and DJ se 

on吐Ie activi押 0f P!l皿 95 were observed。and 

the differences of corr6~onents between PMXE-95 

and N】Ⅲ B95 (normal m hver extract． 

NMLE heated at95℃ for 30 min)were analr~t 

witll蛐PL￡． REsIJL1S：PMUE一95 stimulated 

hepatocyte proliferation and prevented hepatocyte 

apaptosis caused by withdraw~ Phe in mice， 
and the activity of咖 E 95 waft eliminated after 

the pretreatment with trypsin． On the chroma- 

tograms 舢 B 95 had 5 main peaIc吕， while 

皿B 95 had only 4 peaks． 00Na IIJS10N ： 

rI1leeff ects of Phe ontheliverweremediated by 

an intrinsic protein orpe~ide substance omduced 

in response for the stimulation of Phe in n咖 se 

liver． 

Phenobarbital(H1e)has been used to 
induce } c mi crosomal enzymes， prevent 

hepatocyte apoptosis， and promote hepat— 

ocaccinoge~ L 一 ． A nontoxic dosage ofPhe 

can stimtllate hepatocellulac DNA synthesis and 

proliferation with increased activities of drug- 

meta1)oH ng enzyllle~ in various mamm~ allS． 

There are many humoral factom involved in the 
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control of hepatoceilular growth． The complete 

hepatoc yte mitogens inch as hepatoc yte growth 

factor(HGF)and hepatic sfirmdator substance 

(HSS)can strongly stimulate hepatoceilularDNA 
synthesis and mitosis； the comitogens such as 

insulin and norepinephrine are necessary to 

regu=【ate the growth of regenerating liver． 11le 
aim of the present experime nt was to study 

whether Phe-treated m liver extract(PMLE) 
possessed Phe-like effects on moLise liver，and 

whether the components of—PI咀正 differed from 

those ofiqormal mouse liver extract(NMLE)by 

HPIC analysis 

ÎA．I髓 IAI S AND 仰̂ 10DS 

l~~ gm ts and insWumen缸 Trypsin． 

RNAase， and DNAase were purchased from 

Sigma Chemical Co；}删  一 acetonitrilewas 

manufactured by Baxter Healthcare Co，USA： 
Phe was omduced by Shanghai New Asia 
Pharmacy Co ； Other chenficals were of AR． 

Beckman I-IPIE svstern (USA)ceilsisted of a 
pair of 125 solvent delivery unit， a 168 Uv- 

detect0r。a 150_466D砬 personal computer．and 

allEpson LO— 00 recorder；an analytical column 

(250Imn×4．6mm)was packed with Spherisorb 
Cts 5／am． 

1Wlee Kunming straJ／l mice ( 。 n 

191，age 4—6 wk，weighing 18—22 g)were 
obtained from Shanghai Experimental Animal 

Center，Chines~Academy of Seiences (Grade 

Ⅱ，Confifieate No OO5)． 仙 mice 眦 fasted 
for 12 h before the livem were taken． 

Preparation 0f n加 liver exlracls 

rt、r mice wero rando~y divided into 3 groups 

(10，each)．rI1lemiceinA and B groups wero 

injected ip 0．5％ Phe 75 · ·d f0r 3 d 
and 7 d，~ pectively；the mice in C group were 

given e町llal amount of 0．9％ NaC1． The mi ce 

were killed by cervJcal disloeation during 7—8 
AM and the live were excised，weighed．and 
flushedwith ice—cold0．9％ NaC1． Ie hepatic 

homogenate was prepared in 4 volumes(wt／vo1) 
0f0．9 ％ Nac1． 11lis homogenate was dirided 
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into 2 parts：a shal~was heated at 95 ℃ for 30 

rain and tlle other remained at 4 ℃ for 30 min． 

rhenthe homogenateswere centrifuged at 27 00I) 

× at 4 ℃ for 20 rain． 111e supematant was 

further centrifuged at 1o0 O0o× for 1 h． 111e 

resultant supematants werl~ co1]ected， after 

measLmng the ein content by Folin-phenol 

method，lyophilized．and stored at一8O℃ until 

use． Normal mouse liver extract(NMIE)WaS 

heated at 95 ℃ (NI舡 -95)and PMLE WaS 

heated at 95℃ (PMLE．95)． 
Determination of proliferation activity of 

liver extracts Mice( =64)were randomly 

divided into 8 groups(8，each)． 111e mice as 
positive control were inieeted ip 0．5％ nIe 75 
mg·kg。。·d for 3 d；tlle mice aS negative 

control received e al amount of 0．9％ 『aC1． 

rI11e other 6 gmups were i eeted ip the extracts 

2．5 Or25 mg·k ·d f0r 3 d． Aumicewere 
killed 24 h afterthetreatment andtlleliversweIe 

takenfor determining山e l／vet／M y weight ratio 

and DNA COntent bv the di~enylamine 
Illeth0d[ 

． 

。  

瑚 bcts of liver extracts on hep日加-cyte 

al s aII删 by w州bIlra' of Phe MiCe 
( =49)were ran&My divided into 7 groups 

(7，each)． nIe mice aS positive control were 

iniected ip 0．5％ Phe 75峨 · ·d f0r 5 d 
and the mice aS negative control weIe given equal 

amount of 0．9 ％ Na0 ． rhe other mice 

inieeted ip0．5％ Phe75嘴 。kg 。d f0r3 d， 
and then ven various hepatic extracts 2．5 O1"25 

mg· ·d_。for 2 d． At 48 h after thdIawa】 

0f Phe the livers were taken for measuIing tlle 

ljve bodv weight ratio and DNA fragmentation 

O0ntem[ 
．  

一  

Bim y of the 越旧嘶 0f 聊 ．95 
pr柙即血|g helle ne印0p s PMLE-95 
Ⅷ inc~ ted t}l trypsin 500 mg · L_。． 

tlNA~e O1"DNA~e 250 ·L at 37 ℃ for 2 

h，andthenheated at95℃ for 15 m-m． v／vo 

experiments of the effects of trypsin，tlNA~e， 

and DNAase on the~cdvity oftlle hepatic extract 

were performed according to the protocol aS 

described above． 

H冈 锄阻lysis of 忸 B  m一 舢  ． 

o0mp0舢 曲； PNLE．95 and NMIE．95 were 

diluted t}l phosphate．bt~ffered~]ine(PBS，pH 
7．4)into the CORCeFltr~iOFl of protein 0．5 g· 

L～，and after passingtllrougIl a O．2 filter， 

20 ofthis solutionWaSinjectedintothe d 
chromatograph． The mobile phase was 

phospkate buffer 10 mmol·L一 (pH 3．5)rlln at a 
flow rate of l mL·min～ ．with a linear gradient 

of aeetonitrile from 0 ％ 一30 ％ ．and =254 

Sta出dcal锄吣 sis Data were expressed 
as ±s and compared using Dunnett’s 

modification of t lest． 

REs1]I腮  

NNLE like PMLE． no maner heated or 

unheated， dram~ cally increased liver／M y 

weight and DNA content(Tab 1)． 

Tab1．Pld№憎d蚰 删 嘶 0f瞄ver曲血咄 ．^=8出 ． 
± ． >0．0s。 <0．05，cp <0．01 105咖 m  ∞ 血 d 

Only PMLE-95 inhibited the increment of 

DNA fra~ ntation and the re．gre~ion of 

hyperpl~tic liver whid1 0ccurTed after cessation 

of administering Phe；this preventing action Wa
．
S 

elin~ ted by the prelreatment with trypsin 

(Tab 2．3)． 
OntheHP~CPMU￡一95．inaueedbyPhefor 

3 d O1"7 d．had 5 main peaks，while NNLE．95 

had 0llIy 4 peal【s． The retention time of the 

further础 WaS 6．2mill(Fig 1)． 

Understanding the control of cellular哪 wtll 

has obviom impfie~atlom for the elucidation of 

b0tll noilnal and ma1iP删  ow山； and the 

hepatceyte proliferation induced bv Phe provides 

an exeeUent model with which to s1u由 the 

problem ． Because Phe itself is not a mit~enie 

drug In eeU 叫 hl ． we a8 山=rIe that the 

~ patoeyte proliferation induced by Phe jS 

inVOlvedi13thelocal h~rnoralfactor(S)i13liver． 
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呦 2． F~ ectsd liver extracts 出  酬 wifla 

∞ laepancDNA a-agmnnaa~ and n -e!dm ．^ =7 出 ． 

± ． >O．08，b／,<O．08，‘P <0
．
01 僻 ∞ 岫 I． 

Tab 3． El 自出 of hy n，砌 她 ∞ e．and DNAase oll the 

ac岫 ofP'MI~ 9$． 
P，0．05．b／,<0

． 0J 

^=7mice． ± ． 

P<0．01 I eotrll~ ． 

Tl—e／m In 

1． u 粗 曲mm咖 of NMI~ 95 (A)and 

PM1~95lmdu~d for 3d(B)and 7d(C)． 

whichis produced by administeringPhe． If 8o． 

the extractsfrom the hyperplasticliverinduced by 

PI1e would possess the effects of Phe—like on the 

nol／nal liver． The experimental results demons— 

trated  that pharmacologic effects and 

chromato~aphie components of P1垣U 一95 si~ ifi— 

cantly differedfrom those ofNMU￡一95． PMU 一 

95 like Phe was able to stimulate iilollse 

hepatocyte proliferation and block hepatocyte 

apoptosis．while NMIE一95 wa$tmable to prevent 

m0use hepatocyte apoptosis in spite of induc i~ 

hepatoeyte proliferation． The analysis with 

唧 ￡ showed that there weIe five main peaks in 

矾缸正一95 but only follr in NMU￡一95． After the 

pretreatment with trypsin the activity ofPMLE一95 

was diminated． but the pretreatments with 

RNAnse and DNAase did not affect its activity． 

As me ntioned above，Ollr investigations indieate 

that the induction of hepatocyte proliferation an d 

prevention of hepatocyte apoptosis hv Phe ale 

associated with the local humoral factor(s)in 

Iilonse liver，and the factor(s)is a protein or 
peptide substance， 

Because Hle does not interfere with the 

chromatographic Df k8 of 肛正一95 under the 

conditions used by us，it is impossible that the 

difference of HPLC behavior between PMU 一95 

and NMLE一95 is caused by Phe itself． e 

preparing procedures of圈肛E 95 are similar to 

those of HS ： theref0Ie． the heat—labile 

stimulators such as HGF，EGF，PD( (platelet— 
derived  growth factor) and iiiSlllln are not 

consideredto relate to the activity of 珊lⅡE_95． 

Further work is出rected toward the purification 

and characterization of PMU 一95． 
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苯巴比妥诱导小鼠肝细胞增殖和阻断肝细胞凋亡 

的作用与小鼠肝内 部体液因素有关 尺 7／
． 2 

楚 ± ，l洗 笪，吴孟超，李琳芳，郭亚军 
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高压液相色谱法 

目的：研究苯巴比妥(Phi)诱导肝细胞增殖和阻断 

肝细胞凋亡的作用是否与肝内局部体液因素有关． 

方法：观察 Phe诱导增殖的小鼠肝提取物(PtdLE) 

及其加热提取物 (PMLE—95)对小 鼠肝有无 Plle样 

作用 ；经胰蛋 白酶、RNA酶或 DNA酶预处理后， 

其活性是否消失 ． 高效液相色谱分析增殖肝与非 

增殖肝加热提取物(NNLE．95)的组份差异 ． 结果： 

PMLE．95使正常肝细胞增殖，阻断撤除 Pile引起的 

小鼠肝细胞凋亡；胰蛋 白酶处理后，该作用消失． 

HPLC分 析，PMLF~95比 NNLE．95多 一个 主 峰． 

结论：Phe诱导小鼠肝细胞增殖和阻断肝细胞凋亡 

的作用与肝内局部体液因素有关，该因素是一种 

蛋白质或肽类物质． 
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Levels 0f|mmunorea~ ve dyIl0 |岫 A1—13 

during development of In唧 hiⅡe dependence in rats‘ 

WANⅪ畸 啪 ，LI W~-ttai，1-11JANG Ma02，YOU~ -Dong3，TAN Ye．Xiong，LU~ ilg-Lin3， 
GONG Ze．H【 

(Research Laboratory of Natural∞d Synthetic脚 ， College of P̂∞m ， of 
Neurobiology， Second Medical Univers ， 200433． Chim ； 咖如 of 

w咖 ∞d Tooicology，Academy of施f扛 Medical Sciences，B~ing100850，China) 

KEY W ORDS dynorpl~ ；mol~hine；opioid- 

related di~ ters；radio~ y； substance 

withdrawl~ trotlle 

Am ： T0 

levels of 

study the relationship between 皿nIln0r act e dynor#~in At一13 the 
(ir_ 

d) oIpI血 AI 13)and the de ∞ of morphine 
dependence． M叮I丑0Ds： The levels 0f ir- 

dynorphinA1—13in discretebrain regions，spinal 

COrd．and plasma in l'at~ weI'~ determined by 

mdi0immurl0assav，and the degree of啪 邛 

dependence was assessed by scoring withdrawal 

咖 On d 3，d 6，and d 12． 瑚EsI】】明[s： 
Mop'fine eefion 8c decreased the levels 0fit- 

dy~rpkin A】一13 in spiral c0rd，pituit~,'y，and 
plasma． The levels of ir_ moI试血 A】一13 in 

hippoeamp~ ar1d hy1)0lll 8 Wel'~inel~ tNt． 

N0 ch珊1 es in cortex， 脚 dblain， cerebellum， 

p0rift， and medulla were observed． With 

eontinuot~ inieefion of 咖 耳lIIine， witMmw~l 

si 】s sca瑚 wereinere~ed on d6，buttherewas 

晰  - d Q 0fthe PLA脚 【b_ l h DrIIg 
Ev ∞ ．№ 97ol 

脚 to HUAHG ． Phn~-2t-25ff／-O349． 
蚱 2l彤 38埘 8 E-m~il @ ．m  

R 1997-09-10 ^∞BDled 1998-1~-13 

rio difference betweenthe 8c0res ofd6胁d d12． 

o呻 icLI ：The char of the levels of 

endogeno~ ir-dy~rphin Al一13 in pituit~,'y， 

spinal c0Id，and pla8ⅡI8 re compatible with the 

de ∞ of Inol~ ne dependence． 

Dynorphin At 13 call ameliorate the sj 】s of 

opiate withdraw~l and supp~ the exp~ ion of 

opiate to]eranee in morphine—dependent 

Inice【1,2]
。

rats( 
．

monkey( 
． alld heroin 

a&liets ． h_dyIloT n At—l3 plays all 
important role duringthe iMuefion oftolerance to 

and dependence on II r1e in rats，and it is 

possible that ir-dynorphin Al
一
13 levels in spinal 

cord and 9咖Ⅱle brain regions。were dec~ ed．自0 

山at the ad】11irIistm of 【0 9en0us dyno~ n 
A1—13 n0 ed the level8 and thereby attenuated 

witldraw~l siP ls． I~ ever，the s；lilis obtai~  

unlikeL。，7j and during the development of 

dependence OH morphine the dynamic cha of 

ir-dynorphin A1
—

13 levels in 呲 弓 and its 

relationship with the degree of dependerlce have 

not everbeerI reported． Thepre~ent experimen~ 

were to study the relationship between the levels 

of immuno~ five dynor口IIin A】一13 and the 
degree ofmorphine dependence in l'at~． 
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