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Early treatm ent of schistosomal infection with praziquantel in mice 

XIAO Shu—Hua，YOU Ji—Qing’MEI Jing—Yan’JIAO Pei—Ying 

(Institute Pavaaitic Diseages·Chinese A cad emy Preventive M egiciae，W 0 fd6 d渤 P 

Centre for Malaria．8chl 。 miasis ang Filariasis．ŝ ang hat 200025．China) 

ABb~fRACT The first single dose of praziquantel 

(Pra)wa3 givenigto mice onthe day ofinfection with 

‘ ∞。m口 ，oaicum cercariae·or 7 d，l 4 d，and 21 

d after lnfection Afterwards． the same dose of Pra 

was given once st 1— 3 wk interval for 2— 3 times． 

The prophylactic effect WaS estimated by the reduction 

of average auraber of total and 旱worms，the flumber 

of mice without旱 worm，and the gross change of the 

liver． W hen mice were treated with Pra 300— 500 mg 

*kg initially on d 2l after infect ion and repeated once 

every 1—2wk for 2--3times，almost idlthe早 worms 

lodged in the h08t were killed—showing that either the 

host was proteCted from the mfection of schistosomes 

or 8 great deC rease in the intensity of the infection re— 

sulted． 

KEY W ORDS 8chiaom ma onicum I schistos omula 

praziquantel}artemether；co mbination drug therapy 

The effect of praziquante1(Pra)oll differ— 

ent developmental stages of Sch~aosoma 0n— 

c m has been studies． A part from its effect 

on adult worms．Pra was exhibited to have ef- 

fect 0n cercariae invading the skin of the host， 

3 h—old and 2l-d．old schistosomulaet1-43． 

Based on the antischistosom al activities of 

Pra，we suggest if Pra is given once at appro- 

priate intervals for several tim es to the host 

started at early stage of infection，the majority 

or even al1 of the 旱 worms are expected to be 

killed before their sexual m aturity． T hus， 

the appropriate regim en could be selected and 

used f0r control of acute schIstosomiasis or re． 
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duced the intensitv of infection． Besides Pra。 

studies on the effect of artem ether ‘A rt)． a 

derivative of qinghaosu， indicated that Art 

was m ore effective against 7-d-．old schistoso．． 

m ula ． Therefore． the corn bined treatm eat 

with Pra and Art was also tested in early treat— 

m ent of schistosomal infection to m easure the 

possibility of synergic action of the tw o drugs· 

M ATERIALS AND M ETH ODS  

Parasite~ Schi~oaoma J印 onieum eercarlae (An— 

hui扭olate)．obtained  from intected O~tcomeLa*t  ̂

$博，was provided by our Institute． 

M ice Kunming strain mice of either SeX weighin g 

】8土 2 g were maintained off a rodent feed and water 

ad 西 m the animaI care facilities of the Institute． 

Infection and therapy Each mouse wits in fected 

with 48— 52 cercariae via the shaved abdominal skin 

and treated is with Pra at l一 3 wk intervals for 1— 5 

tim es． The mice were killed 4——5 wk after treatment 

for colleCtion of residual worms by perfusion- The 

therapeutic efficacy was evaluated by total worm 

reduction rate． 单 worm reduction rate t the number 

of mice without 早 worm ·and the gross change of 

the liver． 

Effect oll egg production of旱 worm Mice in- 

fected with cercariae for 21 d were treated  with Pra 

500 mg·kg～ ． Groups of 2-- 3 mice Were killed 3·7， 

14．and 2l d after treatment and the schistosomes 

lodged the hos t were flushed out with ice cold 

Hank haianeed salt solution (HBSS)from the liver 

and mesenteric veins． The worms were fixed in 70 

ethanol and sta ed with acid c盯 mine． The reproduc· 

tire system of the 早 worms was examined under a 

lisht microsco pe and the eggs pre~ent m the uterus 

were counted． In untreated mice off d ⋯d ，and d36 

单 worms were exa1~ ed Rs co ntroIs． 

s．●thtical m ethod All data obtained  frOm the ex— 

periments were analyzed with f test· 
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RESULTS 

Treatm ent started on d． W hen mice were 

treated ig with Pra 500 mS·kg～ on do，the to— 

tal and早 worm reduction rates were 80．3 

and 83．7 ，respectively． 4／20 mice were 

free from 早 worm，but none of the mice was 

cured- In other groups·m ice were treated ig 

with Pra 500 mg·kg～ on d。and then once at I 

一 3 wk intervals for 2— 4 times． The average 

num bers of total and 旦 worm in each group 

were sire liar。but m uch less than those of the 

above—mentioned group treated only once with 

Pra． A fter the m ice were treated ig w ith Pra 

for several tim es， part of the livers showed 

norm al appear ance’purpl~h red in color and 

soft Consistency，while other parts were tight 

red in color with som e dispersed egg tubercles 

on the surface． In these 3 treated groups over ’ 

half ofthe mice was free丹om 早 worms and a 

few of them were cured(Tab 1)． ‘ 

Treatment statted on I一 3 wk after inlet- 

tion W hen Pra was given ig to m ice 1 w k af- 

tOT infection at a daily dose of GO0 mg·kg一 for ’ 

3 d，no apparent efficacy was seen． In above— 

mentioned mice treated ig with Pra 5 0 0 mg 

·kg_。weekIy for 3 wk·the average number of 

total worm s was leas than that in the COntrol。 

but which was not the case in the average ’ 

number of旱 worms． In other 2 groups of 

mice，the 2nd and the 3rd doses of Pra were 
， 

given at 2— 3 wk intervals following the first 

dosing which took place 1 wk after infection， 

resulting in an apparent lowerin g of the aver— 

age number of totM worms and早 worms as 
compared with the above-m entioned 2 groups， 

Tab 1· M ice infeCted with SchLq~ }up-- cot~trite and l~eated with lg prazlquantel go0 mg·kg一。given on 

dH2ereat h  after infection． i±$ ‘P> O．O；， P< O．0； ‘P< O．el∞ control 

W RR ；worm reduction rate FW RR ；female worm reduction rate． 

一 {normal ；土 ：nolmal color，needle pofrt~一like eggtubercles seen occasionallyin 1— 2lobes oftheliver}+ tlight 

red color，egg tubercles larger than needle point dispersed on the whole liver surface}+ + ：marked red Color egg 

tuberele~ fused together with millet-like in size distributed extensively on the liver surface ． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


B1BLID -ISSN 0259—9756 中茸药理学报 Acla P 洲 d∞ 岬Ec4 删  ]993 Nov)14(6) ·535· 

and half of the m ice being free from worms 

(Tab 1)+ 

in mice treated iS with Pra 500 mg·kg 

daily for 3 d started 1 4 d after infection．no 

apparent effect w as found． W hen Pra was 

given weekly for 3 wk started on d 14．the av- 

erage num bers of total worm s and w orms 

were significantly lower than those of the con— 

trol with a旱 worm reduction rate of 67．3 ． 

In other 2 groups．the 2nd and 3rd doses of 

Pra were given at 2-- 3 wk intervals following 

the first dosing started oil d 14，the average 

numbers of total and旱 worms were less than 

those of the above—mentioned 2 groups with 

the same早 worms reduction rates of 96．9 ． 

N evertheless，75 of m ice treated ．n these 2 

groups were free from 旱 worms(Tab 1)． 

W hen mice were treated ig with Pra at 3 

wk after infection at 500 mg·kg一 ·d一 × 3 d． 

the total and worm reduction rates were 

89．8 and 82．7 ， respectively with oile— 

third of mice without 早 worms． in mice 

treated ig with Pra 500 mg·kg一 once a week 

for 3 wk started on 3 wk after infection，the 

average num bers of total and 旦 worms were 

less than those of the above-m entioned group 

and the早 worm reduction rate was 94．9 + 

W hen Pra w as given once every 2-- 3w k for 3 

tim es，the toral worm reduction rate w as still 

hisher and the worm reduction rate was 98 

一 l 00 + No apparent difference in the aver— 

age num ber of worm s was seen between the 

groups treated with Pra once every l 0r 2 wk 

(Tab 1)． In groups treated jg with Pra at l 

or 2 wk intervals．m ost of the livers were Soft 

and red in color and only 1／6 of them showed 

sparse fine egg tubercles． The livers in the 

group treated with Pra at 3 wk intervals were 

slightly harder with some fibrous egg tuber— 

cles (Tab 1)． 

Effect of various doses At 3wk afterin— 

fection the mice were treated ig with Pra 300 

or 500 mg·kg一 ． Afterwards．the same dose 

of Pra was given weekly for twice． The total 

and worm reduction rates of 300 mg·kg一 

group were 70+8 and 80+8 ，respectively， 

but the average num bers of total and 

worms in this group were sis；nificantly higher 

and the numbers of mice without旱 worm or 

cured were less than those in the 500 mg·kg一 

group+ In the 300 mg·kg一 group．about half 

of the m ice show ed norm al livers． whlie oth— 

ers manifested som e larger egg tubercles in the 

dark red livers． In the 500 mg·kg～ group． 

most of the m ice showed norm al livers apart 

from som e fine egg tubercles in a fe w of m ice． 

W hen the 2rid an d the 3rd doses ofPra 300 mg 

·kg一 were given to the mice at 3 wk intervals 

after the first dosing starred 0n 3 wk after in— 

fection，the average numbers of total and 旱 

worms were still higher than those of the 500 

mg·kg～ group． In this group．9／l3 mice 

were iree from worm with a total worm 一 

duction rate of 96+2 and the gross patholog— 

ical changes of the liver were sim ilar to those 

of the 500 mg·kg g roup(Tab 2)． 

In another experim ent，mice were treated 

ig with Pra 300 mg·kg at l一 3 intervals and 

a single dose (200 mg·kg ) of artemether 

(Art)was given 0n d7 after infection． No ap- 

parent increase of efficacy was noted· On the 

other hand，w hen a dose of Pra was added in 

the regim en of dH，d2s，d ss，and given on d 

after infection， the efficacy of Pra increas ed 

sisnificantly，as shown by the finding that旱 

worm reduction rate reached 98．6 and 早 

worms disappeared in l3／17 mice(Tab 2)． 

AIternative adm inistration of Pra and 

artem ether W hen m ice were treated ig with 

Pra 500 mg·kg一 or Art 300 mg·kg一 on do 

and d 7， respectively， the a~erage numbers of 

total worrus in these 2 groups were similar’ 

but less than that in the control+ In m ice 

treated ig with Pra on do and Art on d r or d1(’ 
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Tab 2- M ice infected with＆ h m  』 o|l蛔  ceresrlae and treated wi th praziquantel Cera)or In combtnl— 

tton with artemetbe r(Art)ig on different days after infection． i土 & ‘P> 0．05． 。P< 0．05， 。P< 0．01嗨 the 

eorresponding ▲ group． 

W RR ：worm reduction rate-FW RR ：如m aIe worm reduction r=te． 

一 ：normal；士 I normal color，needle point—like eggtubercles seen occasionallyin1--2lobes oftheliverf+ ：1ight 

red color'egg tubercles larger than need~ point dispersed on the whole liver surfaoe l+ + l marked red color，egg 

tubercles fused  together with millet—like in size distributed  extensively on the Hver surface
． 

no apparent increase in efficacy was seen． 

W hen mice were treated ig with A rt on d 7 and 

Pra on d 21，less average numbers of total and 

早 worms were obtained，but the difference 

was n0t gignjficant $ th。 group tfeated with 
● 

either Pra or Art alone(Tab 3)． 

Tab l· Effects p̈ 芏Iqu-胁 I(Pra)combined with artemether(Art)given alternalely to mice on different days 
after Infection wi th& 岫 如 鲫 埘 j'apo~ um cerearlae． i土s． ‘P> 0．Og，。P< 0．Og，‘P< 0．OI侣 ▲ group 

； I I 
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Effect of Pra on egg production of d 2I早 

worm W hen m ice were treated ig with Pra 

500 mg·kg-。on d 2l after infection， 3 to 7 d 

later，the 旱 worms showed apparent shrink— 

age in size， depigmentation of the intestine， 

degeneratjon of the vitell／ne gland，atrophy of 

the ovary， and disappearance of eggs in 

ute ros． In d z日control旱 worms，eggs we re 

seen in all of the worm s exam ined with an a 

erage number of 84-4-47／早 worm． On d 14 

after treatment，21／34 早 worms (61．8 ) 

exam ined showed no egg in their uteri or no 

apparent recovery of their dam aged reproduc- 

tire glands． The other 13 worm s showed 

recovery of their reproductive glands in vari- 

OUS degrees and the eggs were found in the 

uterus with an average number of 4 0-4-45／早 

worm ，which was significantly less than that 

of d s5 control旱 worm with an egg reduction 

rate of 80．4％． On 21 d after treatment， 

most of the residual旱 worms showed appar— 

ent recovery of their reproductive glands with 

an ave rage egg number of 93-4-55／早 worm， 

which was reduced to 54．5 of that found in 

the control早 worms(Tab 4)． 

Tab 1． Egg production ot woTms harbored in m ice 

infected with Sch~ o*oma japordcum ~ercarlae for 2l d 

and treated wi th Ig prazlquantel nt n single dose of$00 

mg·kg～ ． i士 s． ‘P< 0．gI懈 l5-d contro1． ‘懈  

28-d com ro1． 

DlSCUssIoN 

Although higher total and 早 worm re- 

duction rates were seen when a single dose of 

Pra was given to mice on d o，less efficacy was 

found in rabbits treated with Pra on the sam e 

time after infection (To be Pobitshed)． In 

view of the above-mentioned results and the 

inaccess|b'l|ly of delivery of the drug to the pi- 

lot area on the day of infection， the regim en 

has not been further studied． 

W hen m ice were treated ig with Pra on 

d7，or d1d after infection at a daily dose for 3 

d，none or only a slight effect was seen． The 

sam e was true whon the sam e dose of Pra w as 

given weekly． H owever， if the second and 

the third doses were given at 2— 3 wk inter— 

vals，higher 旱 worm reduction rates were 

seen． Since d 7 and d1 4 schistosom ula w ere on- 

susceptible to Pra( ． only the drug given on 

d 2l— d ss m ight display the lethal effect on adult 

worms，ie． the 旱 worms WOO1d matore and 

lay eggs before they were affected by the 

drug． T herefore，in spite of higher早 worm 

reduction rate and about half of the anim als 

treated were iree from 旱 worms，the liver of 

each m ouse still showed traces of damage 

caused by eggs． 

Am ong the regimens tested， the most 

promising one was that Pra was given initially 

to the host on d21 after infeorion，followed by 

the repeated dosing at 1— 2 wk interval for 2 

— 3 times． W jth this early treatment regimen 

the average numbers of total and 早 worms， 

and the numbar  of m ice without worm were 

som ewhat less than those in 3 wk group． A1一 

though all mice were free from 早 worm in the 

latter group， traces of gross pathological 

changes of the liver induced by eggs was seen 

in each mouse． On the contrary．in 1 and 2 

wk group traces of egg tubercles could hardly 

be found in the liver in most of the m ice with 
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an apperance sim ilar to that of the non—。infect—。 

ed m ice． the study on the effect of Pra on egg 

production of d2t苹 worm noted that the 

oviposition of worm s was inhibited signifi— 

cantly or even com pletely during the 2 w k af- 

ter treatm ent， indicating the rationality of 

above-m entioned recom mended regim ens． 

A previous paper indicated that com bined 

Pra and Art did not show any synergetic effect# 

even at higher doses and with longer treat-~ 

m ent cou rses( 
． Since d 7，and do，d 2【schisto— 

som ula were m ore susceptible to respective 

Art and Pra while given separately“ ，the 2 学科学院寄生虫病研究所 ．世界卫 生组织疟疾 、血吸 

drugs were then given alternatively- U sing 虫病和丝虫病合作中心，上海200025，中国) 

this regim en，the efficacy only increased negli一 
． 

gIbly and jt seemed meaningless to use this，̂ 摘要 小鼠于感染血吸虫尾蚴后不同时问给予首剂毗 
regimen jn practice． ~M(Pra)30O--500 mg’kg--t-然后每隔1—5 wk ig 1 

。 。 敬相同剂量的Pra，共给2—3敬，并根据残存虫数和肝 
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《第四届全国生物医药色谱学术会议》通知 

中国化学会色谱委员会和中国色谱学会决定于1994年9月23—27日在西安召开《第四届全国生 

物医药色谱学术会议 》，通知如下： 

l 征文内容：液相色谱、气相色谱、毛细管色谱、薄层色谱 超临界流体色谱、毛细管电泳等在 

生物医药学方面的理论、有关技术及其应用． 已在全国性会议上及刊物上发表过的论文，请勿提 

交． 

2 征文截止 日期 ：1994年3月31日(以邮戳 日期为准)． 

3 征文要求：应征文稿请写成1500字以内的详细摘要(包括必要的数据、图表)． 字迹应清 

晰工整，有绘图纸按正式出版物要求绘制插图，一式三份． 挂号邮寄至：北京大学化学系爱今 

收，邮编：100871． 未录取稿件不予退回． 会议期间同时举行产品展销会，欢迎有关厂商参展． 
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