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Inhibitory effect of artemether on proteinase of Schistosoma japonicum 
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AIM：To study the effect of artemether(Art)on 

the thio proteinase(“heI d0bi ”，Hem)of 
S isto~oma 自 m． METHODS：Hem Ⅷ  

extracted from S iaponicum adults． 

inhibitory effect of Art on the activity 0f Hem  to 

degrade human hemoglobin(Hgb)wss examined 

、 th UV photometer at 280 r皿 ． PAGE and 

scann~  at 6OO nm on a ch moscam时． 

RESULTS：HumanHgbvia8degradedat pH 4．0 by 

theHem． The activities ofHem preineob ated at 

37℃ 试 th Art 0．14，1．4，and 14 mmd．．I|-。． 

眦 inhibited bv 30．2％，39．8％，and45．0％． 

respectively． CONCLUSION： Art D弼se88曙 an 

inhibitory effecttoHem  ofSiaponicum． 

Praziqnantel(Pm )ls effectire for~histo— 

somiasis However， resistance to Pra carl be 

induced under drug pressue in mice and concern 

exists r a lX~ssible development of resistance in 

endemic aDea．s． Acmrdingly， ahernative drugs 

should be developed 

Artemether(Art)is a methyl derivative of the 

antimalarial artemislnin which w∞ fristly devdoped 

by Chinese scientists~ ． It was active against 

&'histosoma ia加埘c“m：3，4]and S md 舯 [5 

vitro and in ViVO Experiments in vivo showed 

both of size and body weight of Sjaponh~m and S 

mansoni were reduction compared with that in non- 

medicated contmls(3,4)
， the glycogen and pintein 

contents in旱 and 0 ",tvoITn8"were significantly 
reduced C 

， these phenomena seemed t0 be inv0lved 
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in malnutrition． Host’s hemoglobin(Hgb)is an 
important s。uree of nutrients for schistosome{ 

．  It - 

has been demonstrated that schistosome 

“hemoglobinase”． a thio proteinase capable of 

degrading of host‘s Hgb，wets located in the gut of 

the worlTIS and found in homogenates of the 

w0tin sl Radi0activity from erythrocytes labeled 

with tritiated leucin was incorpolated into 

schistosome pmteins’ In this paper，the effect of 

Art on hemoglobinolytic activity from S)aponicum 

wan investigated 

H]C 

MATERIALS AND M ET肿 Ds 

Artemether ‘ 

Extract of H哪 Adult worllk％of S aportic“ were 

collected by peffus[on frcm the rabbi~ 45 d after infeetic~ 

with 1000 1500 cercahae Dulbeceo’s modified Eagles 

medium containing 5 ％ calf seruln was used aslxM uslon 

buffer． The collected worins were washed several times"aftth 

imtonic saline to retllOVe host tissue and blood Hem of 

wornx~嘲 extracted as the thio proteinaset wifh slight 

modifications Bricry，*he fresh worFil,5 were boraogerLized in 

citrate buffer 0．2tool’L at pH 4．0in g ix：~ncgenizer 

Ot ce The homogenate vciqs spun at 10 060 g for 10min 

at 4℃ The supertlatant was stored ot一30℃ until use 

The protein oo~ltent of the supexnatant％vas determined with 

13CA-reagent(Pierce，Rockford IL，usA)． 

Assay of proteol~ic activity ofI in extract Hmn~n 

I讪 (Yi Hua Medical Science Gornpany，ShanghM1 w&s 

dissolved in citrate buffer 0．2 tool·L ， pH 4．0， t0 a 

concentration of 8 g·L Then 25／*L of extracts and 20山  
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。f} 士 solution iA,-(,lf~Incubated d啪 buffer 205 at 

37℃ h  2 h The rezetion wastermitmted by addition  of 

trichloroacetic acid(TeA)(final concentrationof 7％)at 0， 

如 ．60， 90， and 120 min followed by centrifng ation at 

10 000xg for10min，andthen 250 L of each supernatan t 

was analyzed bv Uv．Dhotometer(Hitach Uv一2000)at 280 

nm P~csays、 thI-Igb solution orthe extract containingHeal 

served as controls． For reduction of the errors frcm 

exwriments．three samples ofthe 8,alTtesort v retested an d 

themo~flrt valuewR8 used 

Inhibitory effect ofArtm aetivity ofHem Art(Guilin 

Pharmaceutical Factory． na) 14 mg a,vore dissolved in 

Me2SO 1 nlI Art 20 uLwR8InCUbatedwith extractsfrom 

ve／3rms 25taL at37℃ for10minandthenincubated with 20 

taLI-Igb(8 g。L )in citrate buffer 205taL at 37℃ for2 h 

Solutlon 25 L were taken for SDS-polyacrylamid gel 

electrophoreeis(SDS-PAGE)fdlowed by scanning The rest 

wRste~anJnated by addition ofT(二A and spun at10 0加 ×g 

for 10 min nle absorbance of the supernatants 

measured at 280 nm． The effect of№ SO  oll the absorbing  

UV l ht at 280 rffn were tested in the system Three 

samples ofthe sarne sortⅥ啊et~ted andthemo~trt valuewR8 

used． 

SⅡs_PAGE wst8 made on 10 ％ 一 14 ％ acrytamide 

gelsc10] After the eleetrophore~is at 4℃ for alxxlt 4 h
．
the 

gelwR8 stained with Coom~ ie brilliant blueR-250(~rna， 

Deisenhofen． Germany) and seanned at 600 nra on a 

chromoscanner(Schirmdzu C 930) 

REsI『I I 

Proteolytic activity of Hem The Hgb 

degradation vm increased with the concentration of 

extract(Tab 1)． 

Tab 1． № b degradation by the Hexa extracted from S 

jat,on／aun． 3 samples(h*mogem~ of 3 adultwm  

hm 1 rabbit)． ± ． 

At the same coneentratlon of extract，Hem 

activity to degrade Hgb was increased wi th the time 

of incubation and reached to the peak st 90 mln 

(Fig1)． 

Inhibitory effect of Art on Hem When 

extract containing Hem w∞ preincubated with Art． 

1。 

善 

o 

{ 
。． 

Ttree／rain 

rlg1． 1tlnnoglabina~e activity1o de I ． 

n=3 s日唧 l鹧 (】It耵帅 n怕 of 3 adult wm  from 1 

rabbit)． ± ． 

the proteolytic activity of Hem was inhibited fTab 

2) The absorbance of Me,SO at 280 l1m was 

0．011±0．003，no interferences were found at 280 

nm when Me2SO with other samples(Hgb，Hem or 

Art)in the system(P>0．05)． 

Tab 2- Effect of Art Oil activity 0f Hem． 3 samples 

(b ∞鲫  of3 adⅡItworlns from1 rahMt)， ±s． 

Hgb showed 2 iYl~n hands after SDS-PAGE 

and the scanning spectra of the electrophoreais 

indicated that the peaks of the Hgb bands were 

enlarged when the Hem was treated with Art 

(Fig 2)． 

D巧CUSSI．)N 

Heat’s Hgb is an important source of nutrients 

for schisteaome An enzyme eapable of dqgTad— 

ing  Hgb was found in homogermtea of aduh 

schisteaomes． Th e etl~zme was active at acid pH 

and exhibited particularly high activity against 

Hgb ． This enzyme activity can be inhibited bv 

sorlle compounds such aN leupeptin， teayl—lysine- 

chlommethyketone or stimulators (sulphydryl 

compounds) ． Th is report demonstrates that 
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Fig 2． PatternsⅢI} b by SDS-PAGE and sc叭nh - 

humanHgbis degraded at pH 4．0 byHem from S 

jal~micum and Art cail inhibit the proteolytic 

activity of Hem from S jal~ icut"t． 

Art was evidenced to be effective in treating 

schistosomias japonica[2,3,12 and schistosomiasis 

mansonl Our results suggested that interference 

with proteo[ytic activity of Hem ode 0{ the 

mechanisms of antischistosome of Art Reduction 

of size and body weight of the worms ．1ower of 

the glycogen and protein contents in S japonicum 

with respe ct to worlT~s grown in untrea ted 

controlsl seemed to be involved in inhibitory effect 

ofArt oilHem inthe parasite 

It should be noted that Hem wan extracted 

from WOITfl8 which contained host’s Hgb and the 

proteolytic activity of the Hem had hen partly 

consumed before extraction， therefore， the 

proteolytic activity of Hem  in this paper was the 

surplus activity． 
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关键词 

解酶类： 
旦查 皇；堕里壁； 塾堡皂耋；肽水 
蛋白酶抑制剂；聚丙烯酰氨凝胶电泳 

目的：研究蒿甲醚(art)对日本血吸虫血红蛋白酶 

(Hem)活性的影响． 方法：从日本血吸虫成虫提 

取Hem，将Hem与人血红蛋白(Hgb)：P37℃共同 

孵育2 h后，用紫外分光光度计(2踟 m )，如S 

聚丙烯酰氨凝胶电泳(SDS-PAGE)和色谱扫描仪 

(6O0 m )分析Hem对人} b的降解作用及在有 

Art存在的条件下，Art对 日本血吸虫 Hem 活性 

的影响． 结果：在酸性 pH 条件下，血吸虫的 

Hem能降解人的}Igb，而Art抑制Hem对人Hsb 

的降解，当含有 Hem的提取物(0．5 g·LI1)分别 

与0．14，1．4和14mind·LI1的Art在37℃预先 

孵育 10 rain后，Hem 的活性被抑制 30．2％， 

39．8％和 45．0％． 结论：Art对 日本血吸虫的 

Hem活性具有抑制作用． 
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Protection of ebselen against anoxic damage of 

cultured neurons of cerebral cortex 

TAN Ye-Xiong，LI Wan-Hal，TAO Xue—Bin，J[ANG Yuan-Ying，CHEN Wei—Ping，ZHOU Bin 

(College ofPharmacy，SecondMilitaryMedical University，Shanghai200433，China) 

KEY WORDS ebselen；glutathlone peroxidase； 

lactate dehy&ogenase；cultured~lls；thiobarbituric 

acid rea d 哥 a嗍 ：cerebral cortex；neuron,~； 

AIM ：To studythe protective effect of eb! Oll 

aT瑚dc daI工1ageofbrainodls． M咖 0DS：Ond 10 

after plaan~ of the corticsl neu 0t1s from 1 d-oM 

rat，culturesw placedunder95％ N2+5％ 0 

for 2—6 h． Lactate dehydD。l孽ena吕e(LDH)in 
superna~ant．thioberbituric acid rea ve subs ln∞ 

(TBARS)and glumtl~ peroxidase(GSH-Px) 

activity of nelllOllS w咀e dete玎nined． RESULTS： 

Under anoxia．efflux of uDH and 11Bf 

cultured neul,on8 iI1口％sed while G蟹{_Px acfivity 

decreased． Ebselen reducedthe effluxofLDH and 

，rBARSin a do~-related功柚1甘 andincreasedthe 

mud G司 aetivity． CX)NCLUSION：Ebselen 

can protect n ls from a~oxic dafrlage． 

Ischemia／mperfusion made supemxide dismu— 

tase(SOD)activity decrease{1]． It is llttle kr”wn 

whether activity of glutathlone pemxidase(GSH— 

Px， also art endogenous antioxldant enzyme) 

decrease when neurons suffer from anoxia． 
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Ehselen(Ebs)is a seleno-organic compound 
with antioxiclant activity{2_

． Promction of ebselen 

against ischemla and／or repeffusion iniury of bver[31 
and myocardium[ has been repo rted In the 

present study，we examined the antioxidant effect 

of ebselen on newborn rat cortical Deurons in 

culture． 

MATERIALSAND Ⅳ伍ITl10Ds 

Reagents Ebselen(M 274．18，mp 183℃ 186"i2) 

was synthesized by Depmax~ent of Medicinal Chemistry， 

College of Pharmacy It was dissolved in M e2SO as 100 

mmol‘L。。and diluted with Dulbecco’s medifi Eade 

medium(DMEM)J LM before urge． Cultureswere pretreated 

withmedium mntaining e．~e]elll hbefore ar~oxia SOD was 

purchased{rcm Si~raa 

伽 ~ltmx．t Cor0~x isolated frcxn 1 d-old Sprague- 

Dawley r~tts was incutmted in 0．125 ％ try~in 30 rain
． 

Thetkc．suewasdisscdated by passiIlgthrollgh a n跳 poHshed 
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