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Effect of mitoxantrone on DNA polymerase of Ehrlich ascites carcinoma cells 

XIAN Li—Jian2，LI Han-Xi，L1U Zong-Chao，PAN oi—Chao 

(Cancer Institute，Sun,Yat—Sen,University ofMedical Sciences，f 咖 “510060，China) 

KEY W ORDS mitoxantrone； Gfflzynle inn— 

bitors；DNA polymerases；Ehrlich tumor carci— 

noma；d~omNein；aphidicolin 

AIM：To study the effect of mitoxantrone(Mit) 
on DNA polymerases of tuIIlor cells 

METHODS： DNA polymerases of Ehrlich 

ascites cfl1231nonlAt cells were isolated by 

ph~phecenddoso column chromatography． The 

effects of Mit on DNA polymeraseⅡ，口，and 
were detected by method of K Ono．RESULTS： 

MitinhibitedDNA polymeraseⅡ，口，and ，ICso 

vallles WeIe l1．9，6．5，and l1．9 ·L_。． 

and Ki l．86， 2．22， and 2．05 wnol·L_。． 

respectively． n1e inhibitory mode of Mit on 

DNA polymeraseⅡ， ，an d 邮 competitive． 

C0NCLUSION： Mit is a strong inhibitor on 

DNA polymeraseⅡ，口，and ． n inhibitory- 
mode was competition with respect to template 

DNA． 

Mitoxantmne(Mit)，a new anthraquinone 

antitumor drug⋯ ，mimiced the basic structures 

of doxorubicin (Dox)and was expected to have 
less eardiotoxicity． Mit was used to treat the 

acute leukemia， malignant lynlphoma ， breast 

cancer，and the tllIIlOr$of digestive system． 

DNA polymemses(Po1)are key enzymesin 
theDNA synthesis． Atleast 5 kinds ofPolwere 

found in euearyecytes． P0l catalyze the dn IP 

polymerazing int0 DNA，and ay an important 

role in en8uring fiddity of DNA replication 

though their catalytic function，temph~一s~effie 
selection，and 3'-exonueleo．~ activity，w ch has 

thefunction ofproofreadinDNA synthesis． n1e 

5 一exonuelease aetivity of Pol would repair 

damaged DNA． P0l q and占are responsible for 

DNA replication，Pol B and￡are related to DNA 

refer， whih Pol is implicated in the 

replieation of mitechondrial DNAL 5j
． 
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Due to the closed rehtionship between Pol 

andDNAreplication，thehi曲 activity ofPolwas 
considered鹊 the feature of nmligant tllmor．and 

thus Pol becoffle the target of some antimmor 

drugs． Cytarabine(Cyt)，aclarubiein，姐d Dox 
axe inhibitors of Pol ． 

This paper was to stLldv the effect of Mit on 

DNA polymerases of E]}lrlich ascites carcinoma 

(EAC)cells． 

M A．IERIAIS AND Ⅳ伍 1II)DS 

Kunmingmice(含，6wk一0ld，body weight 
l9—2l g Grade 1I)were purchased from 
De~ nt of Experimental AnimUs， Fimt 

Military Medical University (Certificate No 

940O4)． EAC cells were purchased from 

Institute of Medical Bioteehnology。 Chinese 

Academy of Medical Sciences， Beiiing， and 
routinely passaged weekly by inoculating into the 

b0dv ofmou$e． 

Drugs， reagents- and experimental 

materials Mit was produced by Zhe Nan 
Pharmaceutical Factory"(I5shui，Zhejiang，lot 
№ 9lo6l8)；Dox (Hua Ming Pharmaeeuticals 

Co【上d，Shantou，Guangdong，lot No 91O9O2)； 
activated calf thymus DNA，type XV (Act 
DNA) (Sigma Co，No 1o9F_6757)； ， 
dC11)，dG I1)(Promega Co，l0t№ 141401， 

l22302， 12240l， respectively)； l Hl佃  
(Shanghai Institute of Nuclear Research，Cllinese 
Academy of Sciences，lot No 911213，814 rBq 

·mol )． Aphidicolin was produced by Sit0~ta 
C0，lot No 3lH4040． Phosphocellulose(Wlmt— 

man Co)。 Acetylfibrocyn me mbrane (Siqing 

Biochemical Factory"，Huangyan，Zhejiang)． 
Extraction and identification of PIDl a． 

P0I B，P0l and the detection of activity 0f 
Pol(7] 

Inhibitory expemn~ of drugs Th e 

me thod was 8aⅡ1e with that for detecting the 

activity of Po1 ，I11e ICso were calculated in IBM 

computer by weighted pmbit analysis (The 
Programs ofMedical Statistics，POMS-2．00) 

，
Inhibitory llnode 0f on Pol a，p， 

丫 Mit 0，2．4，and 3．6 mg·L一 唧 used． 
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The reaction was detected with Act DNA lO．2O． 

40．80． and 100 mg·L_。． el-e w∞ 3 

parallel lilt S at each concentration of Act DNA． 

The data were treated by double reciproca1． The 

culNes of reaction velocity against concentration of 

primer-template were plotted ．the reciprocal of 

velocitv(1／V)as ordinate，the reciprocal of 

concentration of Act DNA (1／l Act DNA f)as 
abscissa． The conclusion was made according to 

the clLrvesan dthe Ki value was countedL ． 

RESUI腮  

Idenfifie~ion of P0l“， 。and 丫 Three 

peal【s of acfi嘶 (F1，F2，F3)were found in the 
qu朗ce of washing out． Acc砌 ng to the 

relation of acfi~ of enzyme wi山ionJc stran~ ． 
F1， ，and F3 wem identified with Pol R，7， 

and p， respectively． F1 was inhibited by 

a#fidicel~n．山e selective inhibitor of Pol d．山e 
ir bito珂 rate was 54．5％ ，but F，and could 

not be inhibited by aphidicolin， which was 

conformabletothe1iteratttres． 

Effects ofMn and Dox on砌 “l B，and 
丫 Mit 2．5，5， 10， 20， and 50 mg·LI1 

inhibited DⅣA P0l a，p，and 7(Fig 1)． 
IC5o valLles of Mit on DⅣA Poh，B，and 7 

wei'~ 11．9， 6．5， and l1．9 舢 1- L_。． 

respectively( 1)． 

The Ki values of Mit on PolⅡ，p，and 7 

were 1．86 4-0．21． 2．22 4-0．08． and 2．05 

4-0．46舢 1．L_。，respectively． 1he 3 lines 

intersected at 山e 8am ∞ iTn on the Y—axis 

(Fi 2)． ‘ 

Tab1． ICmtrod 95％ 。0 哪驿 ( n0I·L )otMit a酣 
D0x onn me 

Mit，anantitumor dIug，is extensively used 

in clinical cancer treatment． It was considered 

山at Mit interealated into DNA and stablized DNA 

double helix． 1eading to DNA single helix or 

dnuble helix breakingL6J． In this paper． 

researchesindicared山atMItwas al80an inhibitor 

0f P01． ，l1le PolⅡ，B，and 7 of口lIlich ascits 
tmnor cells of mice were strongly inhibited by 

Mit． P01 8 of Novikoff hepatoma  cells was 

insensitive to Mit， regardless of the primeY- 

template used，quite jn contrast to DNA Pol d 

and Pol ￡ which weIe strongly inhibited by 

MIt L ． Even though Ollt experimental model 

and subunitof Pol usedwere differentfrom those 

0f L9 J，but the results from the 2 laboratories 
confirmed 山e sanle conclusion： MIt is an 

inhibitor of DNA polymemse of tulnor cells． It 

is a n complement oi1 the mechanism of 

anfitttmoraction ofMit． 

In OUt study，it was also indicated that the 

inhibitory mode of Mit on Pol was competitive， 

suggestingthat the inhibiton of Pol a，B，and 7 
by／grit was competition with respect to template 

DNA，it is not yet rep0rted in literature． 

Concentration／m g·L 一1 

1·Effects of (Ⅶ t)Jmd doxm'u1)+~ (Dox)∞ p~ymeraseal pl删 7 

— ， 』  
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一 Poi d 
，

3-Poi p 3．6 一 Poi 3．6- 

3．6 

： ／／ J 
，  

—  

1／Activated calf thymus DNA (mg·L一 ) 

Fig 2．Mode of伽曲i蜢∞ ofp~ nerasea， and Yby ndtmmntmne 0l 2．4l and3．6mg‘L。 

detected simuhaneously the IC5o of Dox on 

Po1．the result w舾 conformed to literaturesL‘⋯ ． 

h the saI11e condition of experiment，the Ic50 of 

Dox on Pal was higher than that of Mit． h 

mⅫ that the inhibitory potency ofMit on Pol is 

stronger than that of Box． Mit was a weaker 

interealator ofDNA．since the alkylamino chains 

prevent the ch ore from ~ffeet insertion 

between base rs 1 J． Combining our study，it 

seerm that in the antitumor mechanisms of M ． 

the inhibitory effect on Pal may be IIx ℃ 

in甲 t than the intemalatlon of DNA． 
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米托蒽醌对艾氏腹水癌细胞 DNA多聚酶的影响 

冼励坚 ，李汉西，划宗潮，潘启超 
(中山医科大学肿瘤研究所，广州 510060，中国) 

关键 词 米托 蒽 醌；酶 抑制 剂；DNA多 聚酶 

Ehrlich瘤癌；多柔 比星；阿菲迪霉素 

目的：研究米托蒽醌(Mit)对肿瘤细胞 DNA多聚酶 

的影响． 方法：用磷酸纤维柱层析法分离 ，纯化 

艾氏腹水癌细胞 DNA多聚酶 a，B，7，并加 以鉴 

定 ． 测定 Mit对多聚酶的影响 ． 结果：Mit抑制 

多聚酶 ，日，7， 分别为：11．9，6．5，11．9 tm~ol 
·

L～． 置 值分别为：1．86．2．22，2．05 tmaol·L一． 

Mit对 DNA多聚酶 ，口，7的抑制方式是竞争性抑 

制． 结论：Mit是肿瘤细胞 DNA多聚酶 ，B。7的 

强力抑制剂 ，抑制方式是竞争模板 DNA． 

一lq目4一 ＼_ 
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induced vascular endothelial cell daillage 

CHEN】ian-Xiong,CIIEN Wei—Zhou。，HUANG Hong-Lin，CHEN Lin—Xi，XIE Zhi—Zhong， 

ZI-IU Bm-Y~g LDq~trtment ofPharmacology，ttengyang Medical College，tter~yang 421001； 
黼∞勘  Institute ofMateria Medica，Chineze Academy ofSciences，． a n 200031， ina) 

髓 Y WORDS 蛔 b／／oba； flavones； 
ginkgolides； lysophosphatidylcholines； vascular 

endothellum； epoprostenol； malondialdehyde； 

thoracic aorta；vitamin E 

Am ：To study the protective effects of G／础 

b／／oba extract( E)against endothelial cell 

daIna induced bv l 90phos dykholine 
(U)c)， d̂暇1日0璐 ： n1e vasorelaxation 
response to aeetylcholine (AOa) were 
investigated in the isolated rabbit thoracic aorta． 

Lipid~roxidation products were determined by 

盯leasIlIin只thioberbiturie acid reactive substance． 

IlESU哪 ： GbE attenuated the inhibition of 

vasorelaxafion response to ACh and prevented the 

Ⅱ)c—induced increase of malondialdehyde 

(MDA)content both in thoraeic aortae． GbE 
prevented the leakage of 13)H and the increase of 

MDA content in cul札n endothdial cells in a 

concentration-dependent Hla加 盯． f：5E also 

markedly increa．~d epoprostenol level in cultured 

endothellal cells treated with U)c． 

C0NCII】s10N： GbE protected endothelial 
cells against U)c—induced d日ma due to 

reductioninliDid pemxidafion andfacilitation of 

synthesis and／or release of epoprosteno1． 

In athemsdemfic arteries， e~ othelium- 

del~ndent relaxation was attenuated⋯ ． Much 

evidence showed that i ury of endothdial cell 

was an  initial event in the development of 

aI}leH)sclerosis． Oxidizeal low density lipoprotein 

(ox—LDL ) inhibited endothelium-dependent 
vasorelaxation of normal arteries an d stimulated 

pmllferatlon of vascular smooth nlascle cellL ． 

LDL oxidation was associated w／th all increase of 

lysophowhatidylcholine(U)c)content j and ox． 
吐 induced inhibition on endothelium-derived 

a菇ng factor(EⅨ )might attribute to the 
increase of U)c． which euhal3o~d vascular 

0盯嘲珊 eIl。e to Prof a 怔 Wel·丑啪  

~5-21-6431—1833．ext 306． F缸 86-21-6437JY269 

lh~ ．,zd1997-438-25 Accep~ 19984~．·31 

supemxide anion production and impaired the 

release of EDRF via activation of protein kinase 

C ， ， Ihus U)c was considered as all active 

primipal component of ox-IDL． 

b／／oba extract(GbE)has been used 
in traditional Chinese medicine for centLlries． 

GbE is a potent scavenger of several reactive 

oxygen species such as stagier ox~gen, 
suDeIl∞ de anions， and hydroxyl radicals o，73． 

In normal endothelial cells C,bE stimulated 

epopmstenol production and released EDRF at a 

low concentrationL ． E protected the heart 

a 吲 ischemia-reperfusion，pm 
J．

bahly an oxyg
’

en

free radical-induced danlage and agamst 

endothelial dysfunction evoked by oxy~n free 

radicalsLⅢJ． The present paperwas to stuay the 

protective effects ofEGb againstthe LPC—induced  

danlage of endothelial cells． 

M ATERIAIS AND Ⅱ̂ [田【CIDS 

Drugs aim chemicals GbE (s七andaIdi ed 

to contain 24 ％ fhvonoid glycosides． 6 ％ 

ginkgohdes， and 70％ of other substances： 

pI 0cya ，
、

owmlc acids， sI垮Irs， 

etc L11 J
， № 96l027)was produced by Shanghai 

I~yuan Industry Company Ltd． Acetylcholine 

hydroehloride (ACh)， phenylephrine hydro— 
chloride(Phe)，and che~cals usedin premring 
Krebs’ solution were products of Shangha~ 

Reagents Co，China． U)c，t0c叩IleIn1(vitamin 
E，Vit E)，trypsin，and M199 meditlgl眦  
purchased from Sigma Chemical Co． USA． 

m obarbituric acid was a product of Fluka． 

Switzerland． 1actate dehydrogenase(LDH)kit 

was obtained from Clinic Reagents Co，Beiiing． 

Thromboxane B2( rx岛 )and 6．keto-PGFl kit 
were the products of Suzhou Medical College． 

Prelmrali~m of a0rdc ring and bim y 

0f vas0l瑚ctj嘶  New Zealand white rabbits of 

eithel-sex(1．5—2．5 kg)were anesthetizedwith 

pentobarbital~odiom (60 mg·k iv)． The 
thoracic aortawas excisedwithintaet endothelium 
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and cutinto rings(4 Ylllninlength)． Ihe aortic 
lin嚣 wei'e mounted between stainless steel hooks 

in 0“舯 bath containing Krebs’solution(37 oC， 
bubbled th 95 ％ O2+ 5 ％ CO2 mixture)． 

The ring was connected to force ~ ucer$， 

loaded with 5 g Oll resting tension， and 

equilibrated for 60 min． I e ring was precon— 

tracted bv Phe 0．01 mnol·L～ ． A丘er the 

contraction was stabilized．r~-cs were relaxed by 

ACh 4umo l·L-。． 

The first ACh-induced vasorelaxation was 

ealeulated as percentage of the contraction by 

Phe． After a ~ntml experiment to asSlli~ the 

competency ofthe aoaic ring，Phe andAChwere 

washed out and the ring was equilibrated again， 

foilowed by pmincubatian withLPC(4 rag·L ) 
for30min． Forthe studios onthe effect of GbE 

onthe inhibition by U of vased ihtor response 

to ACh，GbE(10，25，50 mg·L )were added 
into the tissue bath 30 min before exix)suIe of 

ring toⅡ ． In positive drug control group，Vit 

E(10o mg·L )was dissolved in 10％ ethanol 
first and added to peffusatebefore the ex~sttreto 

Ⅱ℃ ． A‰ r another 30-min preineubation．the 

second ACh-induced vasorelaxation was 

monitored． e“relaxation ratio．”a parameter 

ofthe reductioninthe eapacityto releaseEDRF． 

wBs calculatedLi2J： 

Relaxation ratio =％ of relaxation after 

treatment／％ of relaxation before treatment 

Determination of tissue ⅡIA content 

M ter each bioassay of vasomactivity，aortic rh-~s 

were rapidly fll3zen in liquid nitrogen and 

preserved at 一20℃ until assay． Lipid 

pem~dos were assayed a c
、

cording to the 

thiobarbiturie acid methodL ． Briefly． the 

aoaic ring was gut into small pieces in iced 

phosphate buffer solution at a ratio of20mL：1 g 

and homogenized iI'1 all iee bath． I e 

homogenate was centrifuged at 2O00 x g at 4 ℃ 

for 10 min and the suoematant was assayed  for 

MDA hvel and thiobarbiturie acid reactive 

s~stance ( IBARS) content by a spectra— 
photometer． 

Pre ati叩 of p．嚷aortic endothelial edl 
cultures Pig aoaic endothelial cells wele 

harvested and culturedL ． Having been口cised 

from pig，the aortawas~mmediatelyflushed with 

sterile D—Hanks’ solution containirig benzyl— 

penicillin 100 kU·L一 an d streptomycin 100 nag 

· L。。． I e aorta was ligated at one end and 

washed with 10 mL D—Hanks’solution． After 

ligation of the intercostal arteries， trypsin 

(O．25％ )was infused into the lLRuen and the 
aorta was ineubated at 37 oC for 30 min． |I11e 

endothelial cells were collected and washed twice 

by repeatedly spinning and resuspendingthe cells 

inM199medium． Cellswerefinally suspended 

in M199 supplemented  witll 20 ％ heat— 

inactivated fetal bovine ~nlln (n蛤 )， 
benzylpenieillin 10o kU ·L and streptomycin 

100 mg·L-。 e cells harvested from each 

aorta were seeded into a culture flask(20 cmz) 
and grown in all incubator at 37 oC in 5 ％ CO2 

in air． I e culnn'e In~ unl was replaced with 

fresh media every 2 d． AⅡculture cells showed 

typical morphology． Experiments were 

performed on 3—4 pasfla~s of endothelialcells． 

Ex'perhnental lxoeedm~ of otltured 

endothelial cells After 3一d serLtnl-free medium 

culture．endothelial eells were usedin 6 groups： 

1)Control；2)Ⅱ 4衅 ·L ；3)GbE1 10 tug 
·L一0+I C；4)GbE2 25 mg·L一 +I C；5) 

B 50mg·L +I ，and 6)Vit E(10o嗽  
·LI1)+LPC． GbE and Vit E were added  3 h 

before expo~me to I ． After incubation with 

U)C for 30 min．the culture medium and cells 

were collected and stored at一20  oC for assay of 

LDH，MDA，TXB2，and 6-keto-PGF1 ． UDH 

was spectmphotometrieally measured using U)H 

kb． e content ofthiobarbimric acid reactive 

substance ．reflecting level of hpid pemxidation， 

was measured by a spectmphotometer and 

expressed as the amount of MDA． TXB2 and 6- 

keto—PGF1 wereassayed by radioimmunoassay． 

Stallslles The data were expressed as 

4- and analyzed bytheNewman-Keulstest． 

REsULTS 

IpBatlen~ led vasorelaxalion res口0璐 

of stott'lic rin2toA曲 Relaxation ratio ofaortic 

tings to ACh was IIla 【jlv reduced after 30-min 

incubation withLPC4 rng·L_。． Eitselfhad 

no effect on Phe-induced contraction． HoweveF． 

pretreatment witll G5E IIlarkedIv attenuated the 

inhibition of vasorelaxation response to ACh bv 

Ⅱ℃ in a concentration-dependent ／uallner． 

Preineubation with Vit E 10o mg·L markedly 

pmvented  the Ⅱ 一attenuated vasorelaxation 
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respomesto ACh(Tab 1)． 
MDA content of AOI'UC rings The NDA 

content in aortic tissue was increased after the 

exposure of rings toⅡ)c for 30 thin． C,bE and 

Vit E prevented the rise of NDA(Tab 2)． 

m  1． E胁  C~,Ig 锄 如脚M W踟雌lH翻岫岫  

M toAch—tndn—ood by眦 缸 thoracic serta· 
±s． ep《0．01％ ~notrot． tp《0．咀 ％ I ． 

2． El~eet ot C~bF． ∞  m 静 缸 the ot 

山口dh 【胁 】—hlmtn—ood by眦  O~orlde 
aorta． ± ． P 《0．01陌 删●山 ． P 《0．0l陌 I托 ． 

Morphology of endothelial eels Prein— 

eubationwithⅡ)cin~altm-freemedlu／n cultured 

endothelial cells for 30 min earned apparent 

morphologieal daImge in endothelial eens within 

a few hours． 111e endothelial cell~exhibited a 

contraction and irregular arrangement． Pretlv．at- 

ed wiⅡ1 E，theymaintainedthe normal cobble 

stone pattern after expo~nl'e to U)c in a 

concentration-dependent manner． 

UDH release ExpiatetoU)c for30mill 

remarkably increased LDH content in mediun3． 

E al80 inhibited the rise of LDH in a 

concentration．dependent manlier． These results 

indicated that C,bE reduced endothelial tox．icity 

indueed hvⅡlc． protective effectw拈 

obflerved in Vit E group( I铀 3)． 

ⅡIA level otcultured elldolllelial cells 

Incubation ofendothelial cellswithU)cincreased 

the NDA leve1． Preineubation wim C,bE(10— 

50 mg·L’ )attenuated the I2C-induced rise of 

NDA( 出 4)． 
aml epoproas l content I2C 

reduced tlle content of epoprostenol，C,bE(10— 

50 mg·L )prevented this redueitiOn． How- 

ever， the clIaIlge of I"X132 wl舾 inBignifleant 
(Tab 4)． 

Tab 3． E嘲  G E 加 h咖 e 出 d珈窖e啊雠 妇  

hh倒 by l 叩h0印 c饿 ) 恤 medium． 
± ． P《0．0l倦 脚曲  ． 《0．05， 《0．ol I肫 ． 

4． E柳  国 E 加 T弼 一6-1f,eto-lIGIFu,锄 d 卫Im A 

伽删 oc啦  删dc曲eI-岫l ceⅡs．m pt'esen~ 0f 
I托 ． n = 6 镶 唧 l答 l 牙 ± s． 《0．Ol l艚 啪 血 ． 

《O．05： 《0．吡 荫 I托  

D珏 US同【0N 

G6E protected the heart a画 IlsI i a． 

teDe i0n iniU【r and its e~tio-protective 
meehani~ w自8 correlated witlI its ability to 

prevent lipid Der0xid 0n[9,15】
． 

Our present experiments suggestedtkat GbE 

t：rmteet the endothelial eell~ and ~rtie 

endothefimn f 0【n lIi就0ln n}l0】0P划  and 
functional charI即s and 帮面碰 U)c．induced 

daIm by maintaining the release of E1)RF in 

isol~ted ~bbit thoracic a0na． suppressing 

elev~[ion of NDA and lJ)H content． and 

increasing the level of 6-keto-P~Fl。in cull ed 

endothelial eelg． 

E is known to ~eavenge superoxide 

aniom and supl~ 吐1e hDid pemxid~ onin both 

tissue and plasma duIiI1只 i8chelrIia．rep幽 ． 
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sion~。 
． Our present data showed that C,bE 

inhibited the increase of NDA content elicited by 

LPC． These results were in aeeord~llee with 

those o
． 

b
、

served in myocardial reperfusion 

injuriesL ． Therefore．our results together with 
findings by others suggested that the preventive 

effect ofC,bE on endothelial cellsI Eht be dueto 

its anti．oxygenfree radical and anti．peroxidafion． 

To explore whether the pl~otecfive effect of 

C,bE against da】∞艄 of endothelial eens induced 

bv U】c WB．S associated witll its stinmlation On 

epoprostenol formation，we measured the content 

0f 6-keto-PGF1 ，a stable metabolite of epopm- 

steno]in cultured endothelial cells incubated w 

U】c． Our data showed that C,bE inereased the 

content of epoproste~ol· suggesting that tIle 

protective role of C,bE 013 endothelial cells at 

least be partly mediated by the faeilitafion of the 

release of epoprostenol and thus the prateetive 

effects of epopmstenol may attribute to its 

membrane-stabilizing action and possibly to its 

difeet anti．．oxygen free radical and anti．．1ipid 

peroxidafion．similar to an anti—oxidant Vit E． 

In conclusion， C,bE possessed a protective 

effect On眦dothelial cells against iniury elicited 
bv U】c． a principal component of OX-U)L， 

suggesting that C,bE may contribute to the 

prevention and treatment of athemsclerosis． The 

mechanism of C,bE action may be related to its 

facilitation of the synthesis and／or release of 

epoprostenol and its antioxidant effect resulted in 

the reduction in lipid pemxidafion． 
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银杏叶提取物保护血管内皮细胞 

免受溶血磷脂酰胆碱损伤 12 手誊- 

一 

堕型堂，堡型  ，黄红林-陈临溪，谢志忠， 
朱炳 阳 (衡阳医学院药理教研室．衡阳421~1： 

中国科学院上海药物研究所 ，上海 20~31，中国) 

关健词 堡查；黄酮；银否内酯；渣 堡壁擎 
胆碱类 ；血管内皮；依前列醇；丙二醛； 

胸主动脉 ；维生素 E 

目地：研究银杏叶提取物(岛E)对氧化低密度脂 

蛋白主要成分溶血磷脂酰胆碱(I )引起内皮细 

胞损伤的拮抗作用． 方法：离体兔胸主动脉对乙 

酰胆碱(ACh)血管舒张效应 ． 硫代巴比妥酸法测 
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