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删 ：To explore whether the methyhnedic~w 

group and cyelouctadiene 衄 of the 
dibenzocyelooctadiene skeleton of 8ehisandrins 

(Sch)play a role in the liver mituchondrial 
删 ∞e status enhancing activity． 

啦TI10D： 皿 effects of three dibenzo． 

cyclouctadiene derivatives，Sch A，Sch B，Sch 

C， and a synthetic intermediate of Sch C． 

(dimethyl biphenyl dicarboxylate， DBD) on 

carbon tetraehloride(CCh)．hepatotoxicity and 
hver mitochondrial 出 t8吐li0 status were 
examined in mice． REsI肌 S： Pretreating 

mice with intragastrie Sch B，Seh C，or DBD 1 

mmol·kg -d for 3 d protected against CCL— 

helxatotoxieity． The hepatoproteetion afforded by 

Seh B or Seh C pretreatmentwas assuciated with 

iIlcn 塘es in liver mi tochandrial reduced 

u1 0r1e (r~GSH) levd and dma1 e 
reducta~ (mtGRD)activity，an indication of 
enhaneed mitochondrial glutathlone status． In 

contrast，the hepatoprotective action of DBD was 

not accompanied by any detectable changes in 

mtGSH level and n~GRD actlvity． 

O0NCLUS10N：B0t}l山e methylenedioxy group 

and the eyclouctadiene ring of the dibenzo． 

cyelooctadiene molecule aIe importara structural 

determinants in the enhancement of 1iver 

mitochondrlal glutathione status． 

Fructus Sch／sandrae，thefruit ofSch／mndra 

chinensis，is a widely used herbal material in 

traditional a血lese medleine． Previous studies 

in our laboratory have demo mtrated the 
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hepatoprotective effect of schisandrin B(Sch B． 
a raae~ te containing 7-schisandfin／Gomisln 

N)，a dibenzucyclouctadlene derivative isolated 
from Fmctus ＆  ̂sⅡnd眦e， oil carbon 

tetrachloride(CCl4)toxieity in mice‘l J． The 
hepatoprotection was assuciated with enhance． 

ments in membrane stability0 and the 

functioning of hepatic glutathlone antioxidant 
systemL“

． It is well established that the 

pathogenesis of CCh-induced hepatic 曲mI 
involves reactive oxidant species arising from the 

metabolism of CC ． A recent study 81so 

indicated that the hepatoprotection afforded by 

Seh B pretreatment against CCk toxicity w'ds 

paralleled by the enhanceme nt of liver mito． 

chondrial ghtathlor~ statll$， as assessed by 

mitacJaondriul reduced#utathiane(mtGSH)level 
and glutathlone reductase( GRD)activity J． 
Results obtained from a study e】∞Ⅱ血[1ing the 

hepa toprotective action of dibenzucyclouctadiene 
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derivatives against CCh．．and galactesamine．． 
induced cellular dalm ii1 primary hepatecyte 

cultures suggestthat the methylenedioxy group of 

the dibenzocyelooctadiene skeleton may play an 

important role in antihepatoto,Ae activityL ． 

However． it is unclear whether this structure- 

activity relafionshlp is still valid with regard to 

the liver miteehondrial glutathione status 

enhancing activity of schisandrlns (Seh)． As a 

pmh~ nary approach to exploring this relation- 

ship， we examined the effects of Sch A 

(deoxyschisandfin)，Sch B，and Sch C which 
differ structurally by the presence or ab6ence of 

the methylenedioxy group，on CCh-hepatotoxicity 
and hepatic mitechondrial glutathione status i13 

mice． rI1le effect of dimethyl biphenyl 

dicarboxylate(DBD)，a synthetic intermediate of 
SOh C lacking of a eyelooctadiene ring，was also 

examined． 一 

M A．I1口HAlS AND Ⅳ吼 日0DS 

Drugs and dltemieuls FAerie acid．GSH． 

and tris I hydroxymethyl j aminomethane(riffs) 
were purchased from Sigma Chemical Co (St 
Louis MO，U姒 )． AⅡother chemicals were of 
analytical grade． Solvents used for high- 

performance liquid chromatography were of HPLc 

s~de；they were filtered and &gassed or to 

u8e． Dried fruits of Sch／sandra ch／nem／s were 

from the mainland of China． SOhisan&ins 

(dibenzocyclooctadiene derivatives)，including 
SOhA，SOh B，andSOh C，were racemiemixture 

that purified the petroleum ether extract of 

Fructus Schisandrae by silica gd column 

chromatographyL ． The chemical structures of 

Sch A，Sch B，and SOh C were conf'mned by 

comparing the silica gel TLC and 3ecI d 

characteristie8( H-and 13 C．NMR and mass 

spectra)with authentic standa_,ds obtained from 
the Institute of Mater：a Medica， Chinese 

Academy of Medical SOiences． Beijing．rI1le 
0urity ofthe compounds，as assessed by HPLC， 
~2"as found to be hiSher than 95％ (wt／wt)． 

DBD(also a racemle mixture)was manufactured 

by ( lan h OuIl Pharmaceutical 
Com pany，China． 

Miee Female Balb／e miee(24—26 g) 
were randomly assigned into groups of 5 mice． 

In the pretreatment groups， miee were treated 

intragastrica]]y with SOh or DBD (suspended in 

olive oil．4％ (wt／vo1)at a dose of 1 mmol 
· k ·d～ for 3 d． Control mice were 

adrrauistered with the olive oil(10 mL·kg )． 

Twenty-four hours after the last dosing， mice 

were admiuistered with an oral dose of cch 

(1％ vol／vol in olive oil)at 0．1 mL·kg一． 

Co ntrol mice were V~r1．the olive oil only． 

Twenty-four hours after the intmdcation， mice 

were killed． 

Samite prelmration Plasma samples 

were obtained by centrifugirig the whole blood at 
2000×g at 4 oC． Liver tissue was rinsed with 

iee．cold homogenizing buffer (Trls 50 mmol 
·L～，edetic acid 0．1 mmol·L_。，pH 7．6)． 
Tissue homogenatewas prep by homogeuimng 

1 g of liver tissue in 10 mL ice．cold buffer with 

two 10-s bursts ofatissue disintegrator(Ika151ira 

Turax I25) at 135 000 rpm． Liver toltecho— 

ndrial fraction was prepared by dilterential 

eentrlfugation in isotouie buffer(sucrose 0．25 

mmol·L_’．edetie acid 0．1 mmol·L_。， s 5 

mmol·L-’．oH 7．4)LOJ． 

Bi0ch咖 ical ana Plasffk,i a~nlne 

aminotransferase( t)activity was measured 

using all assay kit from Sigma Chemi cal Co ． 

GSH level was measured by all}孤PLc methodL7 J， 
as modified from Reed et al L8 J

．
GRD activity 

was det锄 ined[91
． 

’  

Statistical analysis Re sults were express． 

ed as ±5 and were analyzed by one-way 
ANOVA followed byDuncan’smultiple rangetest 

t0 detect inter-group differences． 

Rl￡SULTS AND DⅡ ；S【oN 

CChtreatment eal1．．~lhopatocellulardalna 

in mice．as indicated by a drastic increase in 
plasma地  activity． Wlli1etrea ngmicewith 

dibenzocvclooctadiene derivatives at an intla． 

gastric of 1 mmol·kg ·dI1 f0r 3 d did not 

change the plasilla A1aAt activity，SOh B or SOh 

C pretreatmentat the s叭 dosage D 加eIlulrf~st 

completely prevented the CCh toxieity， as 
evidenced bythe decrease(99．5％ or98．7％ ． 

respectively)in plasma  A】aAt activity． SOh B 

pretreatment seemed to be more effective than 

that of SOh C in protecting against CCh． 

hepatotoxieity，whereas SOh A pretrealment did 

not produce any detectable effect． DBD 

pretreatment also protected ngai~ CCh- 
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hepatotoxicity，butto alesser extentthatthose of 

Sch B and Sch C。with a 73．8 ％ decmase in 

plasma activity(Tab 1)． 

T曲 1- E 醴 jg 嚣 懿 嘞 岫嘲岫 虹 血 

棚 啦 _ver mlto曲 伽 或岫  CO,·p幢j哪。d 
Ⅱ如 巴 = 5， ± s． >0．05． <0．05，cp<0．01 

nM r,~-~XX 舶Ⅱ叫 ． >0．05．ep<0．05。tp<0．01 
0C ·trcttt~l舶mtr0I． P<0．01僻 S血 C． 

nea ng miee with Sch B or Sch C did not 

produce significant difference in hepatic mtGSH 

level when compared with the controls(Tab 1)． 
Following the CCh intoxication， the hepatic 
mtGSH level w drastically depleted by 

72．7％ ． Sch B or Sch C pretreatment 

increased the hepatic mtGSH leve1 in CCh— 
treatedmice，with the resultantGSH level being 

higher than that of the non．CCh contro1． nle 
mtGSH stimulatory activity of Sch B was 

apparently higher than that of Sch C．wheteas 

Sch A and DBD pretreatments did not produce 

any significant effects． 

nle maintenance of mitochen~al#utathi． 
one redox nl8 is a crucial determinant for cell 

survival particularly under conditions of increased 

oxidative s1艄 as in the case of CCk 

intoxication ． Our results indicate that the 

hepatoprotection affoxxled bv Sch B or Sch C 

pretreatment was paralleled bv the iner~a$e in 

mtGSH leve1． I1Ie extent of mitochondrial GSH 

enhancementin CCh．treatedmice eorrehtedwell 
wjth the d．珊 of hepatoprotection afforded by 

Sch B or Sch C pretreatmem． Consistently，the 

inability of Sch A pretreatment to substantially 

increase hepatic mtGSH level~ ulted  in the 

failure in protecting against CCh-hepatotoxicity 
(Tab 1)． DBD pretreatment，which did not 
enhance the mitochedrial glutathione status， 

could only abate the increase in IasTm A1aAt 

activity to a lesser extent in CCh．treated mice 
when compared with those ofSch B or Sch C． 

Detoxifieation of reactive intermediates 

siI fromthe one—electron reduction ofCChin 
the mitochondrion can lead to the deDletion of 

mtGSHL“J． Because mitochondria do not 

contain the enzymes necessary for GSH 

synthesisll ，the increase in mi tochondri【al GSH 

level。as observed in the present study．must be 

mediated either by enhancing the eRD．catalyzed 

GSH regenerationfrom its oxidizedformL or by 

facihta~ g the import of eytosolic GSH through a 

receptor-mediated mE~2hanJsmL14]
． th Ⅻ rd 

t0 the fonner pathway。the mi toehondrial GSH 

enhancing effects ofSch B and Sch Cwerefound 

tobe associatedwith increasesinmtGRD activity 

in both control(156．8 ％ and 86．3 ％ )and 

CCl4-treated (336．5％ and 158．8％ ) miee 
when compared with the respective control group 

(1 1)． In contrast， the impairment in 
mtGRD aetivity (一38．8％)was associated with 

a decrease in ⅡltGSH level in CCh．intoxicated 
miee． I1Ie relatively snltt~ increa~ in mtGRD 

activity(62．3％)was only coupledwith a snght 
and insignificant increase in mtGSH level in Sch 

A-pretreated and CCk—intoxicated mice when 

comparedwith the CCk-treated~ntrol(Tab 1)． 
In addition． the ability of Sch B or Sch C 

pretreatment to iⅡcrease mtGSH level over the 

non—cch ~ntrul value al80 suggests the 
p0ssiⅫ  of enhanced GSH influx into the 

mitochondriafrom the cytosolic compartment． In 

the abserlce of enhancement in mitoehondrial 

glutathione stattm， the plasma AlaAt lowering 

effect prtduced by DBD may be attributed to 

other hepatoproteetive action unrehted to 

hepateproteetion a nst CCh toxieity． In this 
IegaId，DBD pretreatmentw8sfoundtobe unable 

to protect against CCld or cadmium in~ced 

hepatotoxicity in mice．as assessed by marpho． 
10 cal measIl】)e嗍 t on liver necrosis[153

．  

As regard~ the structure-activity relation- 

ship，oily results indicate that the methylenedioxy 

group containing dibenzoeyelooctadiene deriva． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


316 - B1BLID：ISSN C~253．9756 Acla eham~oloslca Sinica 中国莳理学扭 1998 Jd；19(4) 

tires，na／／lely Sch B and Sch C(but not SchA)， 
wel'~ able to increase the he parle mtGSH level 

and mtG舳 activity．and hence protected against 

CCh-he·patotoxicity in mice． 1his fmd~g 9 
indicates that the methylenedioxy group of the 

dibenzocyclooctadiene skeleton is an important 

structural determinant in the mitochondrial l0 

glutathione status enhancing activity． Apparem- 11 

ly．Ⅱ1e possession ofone methylenedioxy group in ‘ 

the molecule．as in the case of Sch B， offers 

mole potent activity． However，fllI~er in—depth 

investigation is required to determine whether one 12 

ortwo methylenedioxy groups is optimal forliver 

mitochondrial mmhione status enhancing ，， 

activity． On tlle other hand， DBD， which ～ 

pos~ 8 two methylenedioxy groups but with no 

cyclooctadiene ring structure，did not stimulate 

mtGSH or mtcrRD activity． is suggests the 14 

importan t role of the cydooctadiene Iing structure 

of dibenzoeyclooetadiene mo lecule in enhancing 

mitochondrial glutathione status． 

AC圈 )Ⅷ IEDGM匝NT T0 the technical 15 

assistance from MrMichel PO0N． 
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关键词 五味于；二苯环辛二烯类；匪 ± 堡 
谷胱甘 ■福蕊甘肽还原酶；四氯化碳中毒； 

结构_活性关系；戢 t 

目的：研究五 味子素二苯环辛二烯分子 中甲二氧 

基团和环辛二烯对促进肝线粒体谷胱甘肽抗氧化 

状态所起的作用． 方法 ：利用四氯化碳染毒小 鼠 

测试服食五味子 甲素(Sch A)．乙素(Sch B)，Sch C 

和联苯双酯(册 D)对肝线粒体 的抗氧化作用． 结 

果：小 鼠服食 Sch B，Sch C或 DBD (每天 1 mmol 
- ～

， 连续三天)后对 四氯化碳损伤的肝有保护 

作用． Sch B和 SchC对肝的保护作用和增加肝线 

粒体 GSH水平和 GSH还原酶活 性有互连关系 ． 

后者对肝线粒体的谷 胱甘肽抗氧化状态有增强作 

用． DBD不能产生类似作用 ． 结论 ：二苯环辛二 

烯类分子的甲二氧基团和环辛二烯对促进肝线粒 

体谷胱甘肽抗氧化状态有决定性影响 ． 
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