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新灯盏素对血细胞与内皮细胞花生四烯酸代谢 

影响的差异 尺 夕 ．二 

王! 蛰 陈德拳 何 杨，阮长耿 
(苏州医学院血栓与止血研究室，苏州 215007， 中国) 

坠 堡 云南省药物研究所，昆明650111，中国) 

摘要 新灯盏素是从灯盏花中提取的 一羟基一7一。一 

葡萄糖醛酸甙的可溶性钠盐与钙盐．该药抑制血小板 

TXB2生成而不影响羟廿碳四烯酸的产量：抑制内皮 

细胞 6一爵l PGFl 的生成：对白细胞 1xB2生成无影 

响，但明显加强钙离子载体朝激 LTB4生成的作用． 

结果表明新灯盏素对血细胞与内皮细胞的花生四烯酸 

代谢有不同的影响 

一 

关键词 黄酮类；新灯盏素：血坐燕 白细胞；血管 

内皮：血栓索 前列腺素 F类；羟廿碳四烯酸； 

白细胞三烯B类 
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Effects of mebendazole, albendazole， and praziquantel o
．

n succim W 

dehydrogenase， fumarate reductase， and malate dehydrogenase in 

Echinococcus granulosuscysts harbored in mice 

XIAO Shu-Hua, FENG Jian-Jun, GUO Hui-Fang, JIAO Pei—Ying, Yao M in-Yi 

(Institute ofParasitic Diseases,Chinese Academy of Preventive Medicine, WHO collaborating 

CentreforMalaria,SchistosomiasisandFilariasi& Shanghai200025,China) 

JIAOWei(XinjiangInstituteofEndemicDiseaseControland Research,Urumqi830002,China) 

ABSTRACT hinOCOCCU$granulosus cyst waa pos— 

sesses high biochemical aetivities of lm late 

dehydroger~se(MD)and fumarate reductase(FR)， 

but low activity of suecinate dehydrogetlas~ 『sD)， 

suggestingthatthe cystwall may utilize a partial re．- 

vcrse tricarboxylic acid cycle． W hell infected mice 

weDg given intmgastrically with mebendazole, 25-50 

Received I992 一16 Acccpted I992棚 l28 

nag·kg- ’d- ， albendazole 300 mg·kg- ·d- Or 

praziquantel 500mg·kg一。· d- for 7-14d。 ∞ ap- 

parent effects offSD andFR activities ofthe cystwall 

were found , while the M D activity was suppressed by 

all the 3 drugs， the inhibition rates being 

34．6— 1．6％，59．8％，and 50．6％， respectively The 

results sugg ested that M D may not be an im portant 

target for the antihydatidosis drugs． 
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Althoughparasitichelminthsderive tlleirenergyvia 

carbohydrate metabolism,their metabolic pathways are 

ltl$11~lly quite" dilfea~ t from the carbohydrate 

metabolism oftheirhostc om oftheimportantdiffer- 

e∞ ％ istlmttheyfixC02 and u妇 a part~ re 

mearboxylic acid cycle，resulting in production of 

A1 ” Since the protoseoloces of Ech／nococcus 

gnTnu／osus exlaibit the s~ 'iflc pathwayin carbohydrate 

metabolismc~)
,
itⅧ of inter~t to study the 3 enzymes 

relevanttothe subsequentmetabolism afterformation 

ofoxaloacetieacid throughtheflxationofC0^·into the 

phosphoenolpyru,ea~ ie．1llalate ddlyarogena~(MD)， 

fm te reductase(FR)and suceinate dehydrogemse 

D)in the cyst wal1． Cor~nrrently,the effects of 

mebendazole(Me albendazole(AJb】and i~aziquantel 

O'ra)011【l艘 enz'ym~wclr~also studied． 

MATERIAL~ AND M ETItODS 

Pml 雠s。 Cyst fluid containing protoscoloees of 

Egranulosus 5∞Uected asepticallyfrom sheep nat-
~  

uraIly infected with hydatid cysts from Xinjiang Uylgur 

Anto aaomous Region． After adding penicillin and 

streptomycin 50o IU · mr each and amphoteriein B 

O．25 · mr。， the cystfluid kept at 4"12
． 

processing of the protoscoleces in the fluid before in- 

oculation was similar to that described previous ． 

№ NIH strain mi。e，weighing 20± 2 g 

雠 inoculated ip with 2OOO proto~oleces． Mice were 

maintained 011atodetltfeed andwater ad／／b．Starti~  

at12-14motaths afterinfection,3 groups of 3-5mice 

eachweretreatedwith垃Meb25-50,Alb 3OO,andPra 

500rag．kg-J·d-J
．
respevtivelyf0r卜 14d． 

Ptepara~om 0f eyltwall homogem te At 24 h af- 

ter the last medication, the mice wl~a"e killed by blood 

letting． Ten c0lIapB。d cysts without fluid and 10 full 
● 

cysts filled with fluid "*VeTI~ laarv~ted from the 

peritone~ cavity． The endoeysts were separated and 

．
cut with scissors． An盯 the cystfluid wa3 removed 

with filter paper, 200 mg of the endoeyst wall were 

homogenized in a glass homogenizer containing ice 

cold KC1(180 nmO卜 L一， prepared with T 一HcI 

10 mmol· L～， pH 7．41 1．5 ml in ice bath After 

centrifugation (1000~ & 10 mi n)at 4℃ ， the 

supernatant was stored for I】se． 

▲ s anti Ma M et,, Alb, and Pra were 

the products of$han~aai Institute of Pharmaceutical 

IndustriaI Research， Ha~e,zllou PharmaceuticaI Fac- 

t0ry， and Shanghai 6th Pharmaceutical Factory, 

reflectively． The suspemiom of these 3 drugs wc'ge 

prepared with 1％ tragaeanth Disodium su~inate, 

oxaloacetic acid, sodium fumar'ate, and ConllfnB．s$ie 

brilliant blue G_250 

Nicotinamide adenit 

werl~the products of Sigraa． 

(NADH． 

disodiura salt、 a3 a biochemical reagent with a putity 

of OVelF 70％ Potassiura ferricyanide and other 

reagents wereallofAR grade． 

S．-。d聃 te 酗 ydm ge-喊  melle nt The 

enzyme activity VCfl~$ assayed by the reduction of 

potassium ferrieyanide ． The testing tube containing 

SUbstrare, di$o~ltlm succinate and potassium 

ferrieyanide惴 preineubated |nwater bath at 30℃ 

for 10 min, and 0 2 ml ofthe cyst bomolgenate was 

then added． Tenminlatc“ the reactiorl wastermi： 

liared bv adding 15％ triclaloroacetie acid l，O n11． Af- 

ter cetatrifugation(1O00x 10 min),the absorbanee 

t'ate of the 3upet'natant was measured at 420 nc In 

the control tube, l5％ triekloroacetie acid惴 added 

prior to the cyst homogenate． According to the dif- 

feiPence of absorbanee rates between the testing and 

eontro1 tubes, the enzyme activities were calculated． 

Thus， 1 unit ofenzyme activity represented the redue- 

tion of1／n'aol ofpotassium ferricyanide permin per 

mg of protein, ie， SD 幻 D × 4．2／0．00103 

×mg proteinx 10 In the formula, AOD42o was the 

difference valueofabsorba∞ebetweenthetestingand 

eontro1 tubes； 4．2 was the total volume of reaction 

systeIn， 0 O0103 was the absorbance toefficiem per 

#trio1 of potassium fefrieyanide； protein was nlef1．$· 

uredinO．2ml ofthe cyst homogenate and expressed as 

mg and the reaction time was 10(rain)． 
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Fumarale reductase measurement The enzyme 

activity was measured according to the comumption 

0f NADH。 T e testing tube co ntaining NADH and 

the substrate, sodium fumarate was preincubated in 

water bath at 30"U for 10 rain, and  the cyst 

homogenate 0．2 m1 was then added
． The decrease in 

absorba nea  rate produced i1115—30 s at 340 nm was 

reco rded． One unit of enzyme activity represented 

consumption of 1
．
um ol NADH per min per mg ofpro- 

tein, ie． FR = AOD~0x 3．2／0 0062~ mg protein 

× 0 25 Inthe formula， AODu wasthe decreaseiii 

absorbanee at 340 咖 in 15—30 s after start of 

reactio n； 0 0062 was the extinctioii ooe腧 ient of 1 

pmol of NADH： 3 2 was the total volume of reactioii 

system； protein was measured in 0．2 ml of the cyst 

homogem te and expressed as rag and  the rea ction 

time was 0．25 nnin1． 

Malate dehyt~'ng eM semea sariltent The enzyme 

activity was assayed  by' the consumption 0f 

NADH ． Priorto the start ofass&v' thetestingtube 

co ntaining  NADH and  the  substra te oxaloaeatic aeid 

was preincuba ted in waterba th at 30"C forlO rain． 

The assay 哪 initiated  by the additioif1．ofthe cyst 

homogem te 0
．
1 m1 The decrease iIl absorhaI rate 

pro duced In 15-30 s at 340 nm was rneorded ． 0 ne 

umt of en rIne activity represented the co nsumption 

0f1 pmol ofNADH permin by permg of protein, 

ic M D=∞  3．1／0 0062x lng protein 

× 0 25 Intheformxfla， AOD340 wasthe decreasein 

absorbal3JCe at 340 nm in 15-30 s after rea ction； 

0．0062 was th e extinction co effieient； protein was 

measured in 0．I InI of the cyst homogenate and 

expressed  by mg and the reaction time was 0．25 

n n】 

Protein m~ suremea t The pro tein in the cyst 

homogem te sample was assayed by the co lorimetrio 

methodafterthe binding ofthedyeto groteiU(6 
．  

RESUI 

Sueeim te dehydrogenase Ininfected micetrea t· 

edwith igM eb 25mg·kg ·d-。× 14 d， the SD ac- 

tivity ofthe cyst wall was similar to that in thecontrol 

group． W he n the dosage of M eb was increased to 50 

rag· kg- · d。。x 7 rio apparent effect Oil the 

eilzyrne activity was see“ but prolongation of the 

trea tment co mse to 14 d resulted  in 20 6％ suppression 

of SD activity． No sigrfificant difference in the 

enzyme activities betweentreated  and co ntrol groups 

wasvoted  In grOUps  ofinfected micetreated with ig 

Alb 300 orPra 500mg·kg～·d一 × 14d—the SD ac- 

tJvity of the cyst wall remained similar to that in the  

co ntrolgroup(Tabn 

Tab1．Effectsofmebeadazole(Meb)，albendazole{AIb)amd pea mntel{Pea)oa sueOnnte dehydrogemse(sD 

fmmaeate red-出 * (嘞 。andmalate dehydrogenase(MD)activitiesinEcl,n'nococcus granulosus cystsImrl~'ed in 
矗 s ’P>n05， ⋯ 户< 0．01 v con(roL 
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Fmnarate reduemse W hen infestcd mice wefc 

treatedwithigM eh 25mg"k 。·d-。x 14d， no cffcet 

on FR activity of the cyst wall was seen vs the control 

group In infected mice treated with ig Meb at 50 
mg· kg-。× 7—14 d the FR activity of the cyst wall 

tended to dec rees e r7
．7 4％ ， P>0．05 the 

contro1)．Afterig bib 300 or Pra 500mg-kg-。·d一。 

l4 d． 1"1o apparent effect onFR activity ofthe cyst 

wal1 was identified rTab 1) 

Mahte~ aydrogem se In infected mice treated 

withigM eb25 mg·kg-。·d × 14d． theM D activi- 

ty of the cyst wall declined markedly with all inhibi 

tion rate of 61．6％  the control group W itb 50 

mg·kg一 ·d一 × 7 and  14 d， the respective inhibition 

rates ofMD activitywg／~346％ and  61
． 1％ < 0．01 

the contro1) Wl1cninfectedmiceweretreated with 

igAlb 3130 orPra 500mg·kg- ·d～x 14 d． theM D 

actIvity of the cyst wall also des lined markedly with 

inhibition rates of 59
．
4％ and 50．6％ ， respectively 

(Tab1)． 

DISC SSloN 

Some parasitic belminths including E granulost,s 

protoscoleces may utilize a pa rtially reverse l 

tri~rbo xylic acid cycl In studies on carbo hydrate 

metabo lism ofE granulosuscys twa1．I theactivitiesof 

the 3 enzymes related to the pa rtial rev~l'se 

tri~arbo xylic acid cycle have been delineated n e re． 

sults show。d that the cyst wall exhibited a hi M D 

activtiy, which catalyzed  the conversion of 

oga1oaeetic acid to malate． Ano~ er important 

enzyme． FR， which catalyzed the couvgrsiou of 

fumarate to suecinate， also exhibitied a high activity 

but to a lesser degree tha n that of M D
． On the other 

1Iand， SD which catalyzes the oxidatiou of suecinate 

to fuma rate only exhibited alow a~ivity, indicating 

tha t suec inatc mi ght be a metabo lite produced by the 

pa rasite and possibly ha  furthel" metabolized to 

pr opionic acid or some volatile fatry acids 

W hen infect。d mice were treated with垃 Meb， 

bi b or Pra． no apparent effect ofthe drugs on SD 

and  FR activi。ties WaS obserred， while M D activity of 

the cyst wa ll 哪 suppressed with fuhibition rates of 

over 50％ exce口tfor someindividual龃se Since Alb 

and  Pra． which hibitied less therapeutic effieacy 

than M eb， also showed  similarinltibimry effest on 

MD activity ofthe cystwalb，MD 1night not be an 

important target to be attacked by autihydatidosis 

drug． 
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一 ? 瓣 cl 5， 
甲苯达唑、阿苯达唑和吡瞳酮对小鼠细粒棘球 

蚴囊的琥珀酸脱氢酶、延胡索酸还原酶和苹果 

酸脱氢酶的影响 及 易 2- 
， ’ 

肖树华，冯建军，郭惠芳，焦佩英，姚民一 

(中国预防医学科学院寄生虫病研究所．世界卫生组 

织疟疾、血吸虫病和丝虫病合作中心，上梅 200025， 

中国)焦 伟 (新疆地方病防治研究所，乌鲁术齐 

830002， 中国) 

摘要 细粒棘球坳囊壁具有较强的苹果酸脱氢酶 

(MD)活力，次为延胡索酸还原酶(FR】．而琥珀酸脱 

氢酶(sD)的活力则甚低，提示囊壁组织可能有逆向利 

用部分三羧酸循环的功能．抗包虫药物甲苯达唑、阿 

苯达唑和毗喹酮对 FR和 SD 均无明显影响，但对 

MD的抑制率各为34．6---61．6％ 59 4％和50 6％，提 

示 MD可能不是有效药物作用的重要靶部位 

关键词 堕 墅 苹果酸脱氢酶；延胡索酸还原酶； 
琥珀酸脱氢酶类；甲苯达唑；阿苯达唑；毗喹酮 
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