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目的：研究二氢埃托啡(DHE)对大鼠淋巴细胞功 

能的影响及其精神依赖性潜力． 方法：用大鼠静 

脉 自身给药模型评价精神依赖性 ；用淋巴细胞增 

殖反应和 白细胞介 素．2活性检测免疫 功能． 结 

果：DItE(总剂量 178±13 )自身给药使大鼠形成 

稳定的精神依赖性，且显著抑制由刀豆球蛋 白刺 

激的淋巴细胞增殖反应(DHE组 129±11 B町；对照 

组 620±36 Bq)和白细胞介素-2活性(DItE组 ：A 

= 0．28±0．06；对照组：Asm=0．51±0．03)． 结 

论：DHE具有高度精神依赖性潜力，且 能明显 抑 

制大鼠淋巴细胞增殖和白细胞介素．2活性 ． 
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KEY W ORi~ antimalarials；nitr~!uinolines； 

Plosmodium yoelii； electron microseopy~ 

eytoehmme-c~idase；liver 

Am ：To study the effects of nitroquine acetate 

(NA)on the ultrastructures and cytoehmme．c 

oxidase(CCO)of exoe~ ytie f0rms(EEF)of 
∞modium ． M匮 呻DDS： Rats we他 

in~ulated witIl sporozoites direefly into the liver． 

After 48 h rats were killed． Rat liver thin 

~etions were ineubated in histochemical reaetlon 

nltNtill／n，then examined bytransmission electron 

microscopy． NA(2 nag· )was fed to胁  
3．5 h and 14 h before kal~g the rats． 

REsIⅡ ： At 3．5 h．in the parasites there 

appealed swelling and proliferation f 

mltoehondria，dilation of endopl~mic reticulmn， 

蹦 一  ‰ ， 

2O— p l to P10fHU Y 一Mel 

n 86 3二0 ． 

^胱d。Ied 1998413-t74 

and reduction of the electron demi~ of parasites’ 

nuele1． The struetttre8 of the parasites 

disintegrated to f m  many autop~goeytes 14 h 

after exposure to NA． The r~al?[ion products of 

CCO 11 existed llntil 14 h after using NA． 

CONCLUSION：CCO was not the starting point 

0f NA action． NA interferes with tIle struelltre 

and fuuetion of the cytoplasm and rIuclIeus of 

ma1aria parasites and exerts its ant~ larial 

effectsinmany aspects． 

B hr0cytie forms (EEF)of malarial 
parasites result in relapses of malaria． 

Nitroqulne {2，4-cli~mino-6-l(3，4．dichlom． 
bemy1)nitros-lt／llino J qLlinaz0li】1e{aee~te(NA， 
CI-679) is an antimalarial dmz， whieh is 
effective On the eryth~ ytie， 既0e】 tIu0cytie． 

and sporogomc stages 毗 many nlalana parasites 

ineludilg pla~mxlia in human． Its meel~mism 

of action is related to inhibiting DNA and protein 

synthesis of P／~mod／um L ， ． gltrastruc~ral 
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observations of the ely~pocytic Plasmod~um 

e晡 in m&e 30 min啦 r feeding with NA 
revealed that the parasites mitocho n

、

dria were 

d， m呻 ． 111ese 

suggested that interfering with mitochon&ial 

l~spimtion of P／asmodium might be one of NA 

antimalarial mechanisms． On the other hand， 

the ul~astmcmral changes ofEEF ofP／asmodium 

after using NA have not been reported． 

Th erefore，the pm~nt study was carried out to 

observe the effects of NA on the ultrastructures 

and cytochrome-c oxidase(CCO)of EEF of P 
yoelii． 

P yoe／／／ B stl'ain w'as supplied by 

Department of Parasitology．The rI1ljid Military 

Medical College． 

Rats Wistar mrs． =20．weighing 100 

4-s 20 g，were pm~ded byExperimentalAnimal 

Center． I1le 皿 rd Military Medical College 

(Certificate No 243O1O5O)． 
Drugs and dlemieals NA produced by 

Shanghai Institute ofPhanmceuticalIndustrywas 

dissolved inMe2SO． Cytochrome-c and catalas~ 

w the products of Sigma． 3，3 一Diamino— 

benzidine tetrahydrochloride (DAB 4HC1)was 

purchased from FIuka． All other chemicalswere 

AR． 

Preparation ofinfected livers Anopheles 

stephensi mosquitoes (早， n = 200 — 300) 
infected with P yoelii 15 d previouslywere used． 

nD( 如res of se~ ting spomzoites were 

described earlie~ ． Just before inceulafion the 
spo mzoites suspension was wanned to loom 

temperature(20 ℃)． Rats were anesthetized， 
thell inoculated with (1一1．5)x 107 spomzoites 

directlyintothe n1edian lobe ofliver． 

En Ⅲ htaoehnntCtrr At 48 h after 

injection mt was anesthetized and the liver waft 

perfused with l00 mL cold Hanks’∞hfion then 

50mL 2．5 ％ glutaraldehyde in PB (pH 7．2) 

within 5min． NA(2mg·kg一 )wasfed tomrs 
3．5 h and 14 h befom killing them． Rats in 

control grouD were fed with Me2SO ． rhe 

perfusion-f'lxedliverwas cutinto slices(3o／an一 

50／an)in ice bath，subsequently incubated in 
CCO ir 】batj0n n1ediumt． at 37 ℃ for 60 min

． 

Electronmicroscopy The specimem were 

washed in cold PB for 30 min，postfixed for 60 

min in 1％ 0s04 solution，dehydrated in ed 

acetone，and embedded in Epon 618． Uhrathin 

sections(70 nln)were examined under a GEM一 
2O0O EX electron microscope． Th e enffyule 

reaction produc~ were electron-dense granules． 

RESU 

Ultrastntctures of sehizonts of P yoe／／／ 

EEF in control group After 48 h of the 

inceulation EEF of P yoelii became mature， 

ap~．aring Illv as schizonts． Th e parasite 

enlarged the host hepatocytes and pushed the 

nudei to one side． I1le host cell had vacuoles 

in cytoplasm，andthealectron-deusity ofthe host 

cell was lower than that of the uninfected cel1． 

I1 schizont had several nuclear(N)profiles 
scattering throughout its cytoplasm． Mitochon— 

dria(M)appeared as long slender or munded 
double membraned organelles ， containing 

mamentous material and sDal~ cristae． Th ere 

were electron-dense granules distributed iu M 

evenly． nle endoplasmic reticulum (ER) 

tormed large aggregates mainly consisting of 

mngh—surfaced eleme nts (Fig 1)． 

Ullrastruemres of皿 F 0fPyoe／／／in NA一 

臼 a嘲 group At 3．5 h after expo sure to NA． 

the number of M in schizonts increased． M 

swelled，and the electron density of theirmatrix 

decreased． But their doub led  membranes were 

still intact． Ⅱectron-dense granules were also 

distributed in M． ER 0f the P／asmod／um 

dilated， appeariI disoldedy． The anclear 

electron—densi~ decreased(Fig 1C)． 
After 14 h ofNAtreatment．the structure of 

parasites degenerated and was bmken down． In 

the cytoplasm，many oval residual bodies(0．2 
／_an x 0．4 t-an 一5．4 ／_an x 8．1／an)and some 

dense cotton-like matedal were left(Fig lD)． 
Some  bodies consisted of degenerated memzoite， 

whose inner structure had become unclear． M 

append in the cytoplasm，showing intact two- 

layered memb Fane and cfis~e． Electron—dense 

granules disappeared from M (Fig 1E)． Some  
bodies inchded ER． Some l：~lies cemisted of 

dense aggregates． Some  bodies contained iust 

$o11~ net(Fix 1F)． 

DISCUSS10N 

CCO appeared t0 be located in the 

exoerythIDc~c M of P berghei ． By using 
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1。 蹦 liver cells删 sdllzon~ at"P／asmat／fi~m ∞ 叫 hmc 。 N=m-dd，皿 =咖  ． 

Ik=hq础 啊 岫 ，M=d h哪 岫 ．1MIer=硼 r0耐 te。 A)C0n叫 ，x 5咖 ；B)control，x15 0110；C)3．5 hl"tcr 

NA 2卫|g· _。．x15 000；D—F】14 h断  NA2卫|g·l【g {D．x 2000i E．×加 000；IF，xtm01。 

electron microscopic en珂Ⅱle histochemistry，we 

foundthe CCO acfivity in the 既 F 0f尸 yoelii 

and noted that the distribufien of the enzyme 

rP,actlorl products followed closely the distribution 

0fM． CCO is an important target ofantimalarial 

dm ． In the present work， CCO reaction 

pwaucts still existed after3．5 h oftreatmen|with 

NA． 1Ks suggested that CCO was not the 

starting point of NA action。 But in the 14 h 

specimens， para~tes degenerated ， and the 

parasite’s cytoplasmic strucRtres had been 

spoiled 。 ]l~at the electron—dense granules had 

disappearedfrom M maybe the result ofotherNA 

actions such as inhibiting rlucleic acid and 

protein synthesis of parasitesL。．2J。subsequently 

affecfirrg M structures and functions ． 
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In this paper．we studied 山e effects 0f NA 

on ultrastructures ofEEF ofP yod／／forthefirst 

Ⅱ]Ie． Consistent with previous reports about 

ultrastrucmral changes of erythrocytic forms of P 

yoel／／after u~ing NAL ．our resulIs showed 山at 

NA also changedmany cellular apparatus ofEEF 

0f Pyod／／includingnLlc]ei．职 ．M，and so on． 

Dilatafion of ER may be associated with inhibition 

of口 otein s,cnthesisL J． Dec se of parasites' 

nuclei electron．density may be related to the 

inhibition of nuclei acid synthesisL1j． Swelling 

of M affected M physiologic function． 

Therefore，increasing of M number n~ght be a 

compensation reaction． Some authors suggested 

that it was a way to overcome drug’s effects on 

parasitesL 7'3
． At 14 h after using NA．parasites 

degenerated． In order to clear the spoiled 

structures in cytoplasm， autophagocytoty 

happened in plasmodlum． So residual bodies 

formed．and parasites disintegrated ． 

These fmdings indicated that NA interfered 

、 th the structure and function of the cytoplasm 

and nuclei of EEF 0f P yoel／／and exerted its 

anfima／arial effectsinmany aspects． 
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目的：研究硝喹醋酸盐 (NA)对红外期 (EEF)约 氏 

疟原虫超微结构和细胞色素氧化酶(CCO)的影响． 

方法：大鼠肝脏接种子孢 子，48 h后 活杀大 鼠． 

将肝薄片进行组化孵育，透射电镜观察 ． 分别在 

活杀大鼠前 3．5 h和 14 h给大鼠灌服一次 NA(2 

mg-kg )． 结果：NA作用 3．5 h引起原虫线粒体 

肿胀 ，数量增多，粗面内质网扩张，胞核电子密度 

降低；NA作用 14 h原虫结构瓦解 ，形成大量 自噬 

泡．原虫线粒体内 CCO反应产物在给药后 3．5 h 

仍然存在，给药后 14 h消失． 结论 ：CCO不是 NA 

的起始作用点． NA干扰了 EEF原虫胞核及胞浆 

多个细胞器的结构 和功能 ，从多个环节发挥其抗 

疟效应 ． 
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