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AtRERER B A Mm% R ke Ca, Mg”, K' 5
Na SRR Ca" ZhERSHHEN

H#ge XREL® HER ERE HR—

ChETRBEE 2 o O3 4 ORBF BT, L)

WE AEf%bERE 4°CR 37°C iy HBS J & *°Ca® ) HBS HhZnt™M 1 5 30 ug/ml fE
Mo.5~2h 5, RELARK Ca®* Mg EREWB LML, BRRCCH HBS 45, K2HAMHK' K
EHB¥P, WhM Na* 2EHBEMAAHE, £4 30 mM Mg** iy HBS ), # R 3uerei kM
1h)g, S Mg* SRR Min, 76 37°C A9 HBS o, % di#k h 3wkl 1 ng/ml #EHH 5~60
min J§, BHEBEEPAHCa S RGT o B A MR HAHH DR, TG REN AR,
£ 4°CHy HBS RE*°Ca’* iy HBS 1, dhesint “Ca** E KA A X HREW,

AMB RAMBADHER, WERE, 9 P 5 8

HHERS R % AL AR R ERIESAERT Ca¥t TEECTY, EMMRIE i
it Ca’ RIERAMME BB L. BN, RHERRSES RO HER Ca® B
iEtE, RO Ca¥ MK, Slhehilmim BB mAR, ARSIRANMER®S, A
REHERERKBNE—~SHAPREBARINEED. ROEDHFREKH TSR B
Mm% B EACCa gmn g, nEnERR SRR )P (R AE Ca? i, X TRERR
SlRAkKEERENERET, AR —-PELER B £ 0% SR Ca?r, Mg,
K*, Na* & BR°Ca® £ ditk a2 Aty oM.
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BERER/NMR, HPERBEE > B A A D% h 2 ¥ 1500~2000 % 1 80~120
&, BMJ55~6 AEHR, ABABESKMITRKER, FKkS K0S KL FMNERHBS) %
WImB BN, ekibiE%,

(=) &%

HWHEEHRERAR. RR—C RN, IR Z —F(PEG 400)55M, A5 A A M thk
RMEEHBFRE., °CaCl, Rh EIFHEB IR TREFFIL BT 684, M LL BE2h 10~12.5 mCi/g,
(2) bt

WA H A4 HBS, X Ca®™ AyHBS fi& 30 mM Mg?* gy HBS, 7E M@ nerRixt
% S iy Ca?*,Mg?*, K™, Na* I, A 20 Feiih—41, ZEM b2t °Ca®* fE itk
oAy, WILA 50 R h—4 . MR MIEHRHHEFRNRT, FHMBETIEFL RN, %
MR FEB L, BERKNKEH HBS, X Ca’ fj HBS &4 30 mM Mg?* % HBS ¥tk
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3K,
(@) NBREBHSBWR °Ca’* M E

HEMA Mm% R EEAE 2 ml fyok® M 0.2% triton X-100-HBS, ¢ Ca®* fyHBS
RA& 30 mM Mg?* iy HBS (i A, ZkiEDKE 10 min jFHEREA FEE 1 min, 2
BEEBE®, hf TG, #EEEMRRIEAEA 0.45 mufh i LRI E R A, M
aml g HMBk Rk, 2 RGETE, BE EHREWIRENHRE, BEIEERK,
FMAMHRENA, B EREHRK 0.2m], BTHBERHELHRED, mMA 10~15ml
NSk )5, Al Beckman LS-7500 ¥k (A% H BB iy °Ca®r, AJFHH & EAraBcst
5 BRME L, |
(FH) Ca®", Mg**, K*, Na* i Ri%E v

Ph20 B REEdh 141, & Wolde $ay kA 2% (v/v)B4iL R 2 ml B 5
%, #EBEHAED 10 min RJ5H 10,000 r/min BL.i 20 min B LERETRE. B EFN
FG 0.2 ml RIREESD 50 mg/ml fyJeikal La,O; foihMets Wk 0.2 ml B H T loml 7 &M
L, A 2% (v/V)BALMBBRELE., B 2% (v/vV)BaAERESARK. HLPHCT,
Mg?* ,K*, Na*™ RUR TR Bk (KR BE . BT AMALE S Perkin-Elmer-5000 B4
FHeWe sy B i, PRS-10 4TEDBLAEIR S, & & T HE AWK B Perkin-Elmer 2} T4
BB Mok K,

% S

(=) EFARAFTHER OB R Ca®*, Mg®*, K*, Na* SRHME

1. 37°CXR 4°C ¥ HBS BRI B Ak 3% 35 46 37°C fg HBS o, JF T ImARLEER 1 & 30
pg/mlf5 0.5, 1 R2h MEhy 4 HLERE R, LRELRMEA, REMLEM AN
Ca®, Mg SBRAVITHW, M K* mUARRD, p<0.05, Na’ & BB 2 h 45, KR
HyBeHpI xR in 15.3~67.5%, A LMERABH (R 1), S HBS MRE b
4°CRH, mEmERAXmEy Ca®", Mg?*, K*, Na" S BMEM S5 37°C Al R K &&
AR, BE5REXMBAMLE, ZHHLEE, p>0.05(F2),

Tab 1. The in vitro effect of praziquantel on Ca**, Mg’*, K* and Na* contents of
Schistosoma japonicum maintained in HBS at 37°C

Praziquantel Duration of Content (mg/g wet weight; X+SD)*
(ug/ml) exposure (min) [Ca*t ., - Mg K* Na*
(1 30 0.70+0.13 0.23+0.03 2.19+0.48 4.49+1.1
1 0.68+£0.08 0.23+0.02. 1.34+0.23%* . 6.0 +1.09
30 0.67+0.10 0.24+0.02 1.26+0,15%* 7.52+7.65
"0 L 0.57+0.09 1 0.22£0.02 | 2.11%0.29 3.59+1.81
1 0.6610.2 0.22+0.02 1.28+0.10%* 4.14+0.39
-30 © 0.88+0.7 0.21%£0.01: | 1.08+0.14** §.27+2.21
()} 120 0.76+0.58 0.20+0.01 2.08+0.36 4.68+1.88
1 1.03+0.51 0.22+0.01 1.20+0.10%* 4.36+2.13
30 . 0.89£0.33 | . 0.2140.02. . 1,15£0.17* 4.87+1.26

* Each value rdpresénts § experiments;

'-"'-"ir’{o’.o’s, compﬁ:red' w‘fth-'cldr.respondin’g control group
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Tab 2. The in vitro effect of praziquantel on Ca,’* Mg'*, K* and Na* contents of
Schistosoma japonicum maintained in HBS at 4°C

Praziquantel Duration of Content (mg/g wet weight; X+SD)*
(ug/ml) exposure(min) Ca®t Mg?t K* Na*

0 30 0.45+0.25 0.20+0.02 1.16+0.17 4.8811.5

0.394+0.17 0.19+0.02 0.83+0.1** 4.80+1.06
30 0.43+0.14 0.20+0.03 1.01+0.21** 4.40:£0.68
0 60 0.40+0.12 0.18:+0.02 0.92+0.31 4.09+1.02

0.39+0.22 0.18:+0.02 0.72+0.18°%** 3.8510.45
30 0.34+0.09 0.18+0.04 0.84+0.2%* 7.06+3.3
0 120 0.42+0.18 0.18+0.01 0.70+0.25 4.60+0.73
1 0.45:£0.10 0.17 £0.02 0.58+0.3%* 6.42+:3.8
30 0.424+0.12 0.18+0.03 0.62+0.18** 6.09+2.26

* Each value represents 5 experiments; ** P>»0.05, compared with corresponding control group

2. £ Ca®*gy HBS HUNR A mEE T4 EDTA 1 mM fyF Ca?* HBS hkg % 1 h J5
MAUCVER 1 2 30 ug/ml, HTFo.5~2h AWMU 4 FoESR, &R, 43 H4Am
Ca¥" S RHM D, MAERGARREHBEL, M HH Mg, K" HINa" SR
B 5 HBS 37°CA A1,

3. &30mM Mg’ fh HBS MK AUERIES 30 mM Mg?* iy HBS hik 5 0.5h j5 fm
ABLHERR 1 8¢ 30 ug/ml, HF 0.5~2h GERN 4 KSR, &%, 7 LARBEAN,
BRI RSN Ca” S8, Mg WERELXMBADHE HBS L3 MAM LR, £
HWEMIhjE, B Mg SEVEMM, MK, Na" £EMHBHLS HBSI7°CHA H M
.

(=) BN ERDREANNBRE Ca?, Mg’", K*, Na* SEHEH

o T ifn W s 53 /R — 2k D IR ML ME AR 100 2% 300 mg/kg, FT#5#5)5 0.5~2 h BULN &
AFICKREE, &1, BERNnnBLAEMEREER2h N, K Ca?", Mg SEEHY
Wik, WK HAENHBMERD, p<0.05, o, B Na*® & EIFAHMMMAY, ALl
¥ EMENLRBE, p>0.05(%3).

Tab 3. The effect of praziquantel on Ca’*, Mg’*, K* and Na* contents of Schistosoma
Jjaponicum haboured in mice

Praziquantel Medication Content (mg/g wet weight; thD)
(mg/kg) duration (min) Ca?** Mg*t K* Na*

0 0.79:0.37(26) 0.28+0.07(26) 1,67 +0.24(26) 9.70+5.8 (25

100 30 1.04+0.37(10) 0.29+0.06(12) 0.99+0.53(12)* 7.30+£2.4 (12)

60 0.67 £0.32(10) 0.26+0.04(10) 0.98+0.25( 9* 9.05+4.7 (10)

120 0.73+0.34(10) 0.25+0.07(10) 1.08+0.50(10)* 15.7£10.1(10)

300 30 1.00+0.25(10) 0.33+0.08( 8) 1.10+£0.58( 7)* 11.4£5.83 ( &

N 80 0.87+0.31( 9) 0.28+0.10(10) 0.80+0.56(10)* 13.0+9.5 (10)

120 0.771+£0.53( 9) 0.24+0.07(10) 0.93%0.17(10)* 8.861+2.0 (10)

* P<0.05, compared with control group
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(2) AR Ca” " EMRRGEALHHEKE

1. 37°CRY HBS MU difE 3% 55 4F 2 m! £4°Ca?* 1,4 mM(3.12~3.18 uCi) #y HBS
W, BFMEEND 7°C, B 1hEMAMER, &WEXD1eg/ml, FTFHHE R 5~60
min JSB LA, k&K HBS ¥k 3k, RE2EEE, MEARBLMHCCa "SR, &
®, BHERIEM 5~60 min J§, KEXRER °Ca™ SRA4BHKM BN 1.4~2.8%, 5HK
MR, 2WHARBE, p>0.05. B RN, EMEHKER K 6 °Ca®
TRASHESIEREHEMBANYTIEED, p<0.05, TRENABHNARE4).

Tab 4. The in vitro effect of praziquantel on ‘°Ca** distribution of Schistosoma
Japonicum maintained in HBS at 37°C

Praziquantel Duration of “Cﬁ“ distribution (%; X+SD; n=9)
(ug/ml) exposure{min) ™ TC WM

0 5* 2.3+1.3 83.91+4.2 13.8+3.6

10 2.0+£0.9 84.3+5.1 13.71£4.7

30 1.8+0.7 81.8+2.1 16.4%1.9

60 1.7+0.8 73.8+7.7 24.5+7.4

1 5 2.8+1.8 79.8+4.1 17.4+3.7

10 2.3+0.7 76.7+£8.0 21.0%8.1

L. 30 1.7+0.6 75.2%5.5 23.1+5.7
80 1.4+0.4 66.8+7.9 31.8+7.6

TM: tegument membrane;

TC: tegument cytoplasm;

* Each value represents 11 experiments

2. #CHHBS MBHMERS LiRME, EEFMEEND 4°C, &R, BAUZHER
fEH 5~30min J§, “Ca’ ERERE, KERERMAEIAARSASE N RHHH

$hi(&s5),

WM: worm muscle;

Tab 5. The in vitro effect of praziquantel on SCa®t disixibution of Schistosoma

Japonicam maintained in HBS at 4°C

Praziquantel Duration of “Ca** distribution (%5 X+SD; n=11)
(ug/ml) exposure(min) ™ TC WM

0 5 1.2+0.2 75.916.0 22.9+6.1

10 1.0+0.1 72.7+8.1 26.3+7.9

30 0.8+0.4 71.7+6.7 27.5+6.2

1 5 0.8+0.2 77.7+6.7 21.5+6.7

10 0.8+0.3 72.7+4.9 26.5+5.0

30 1.0£0.4 70.3+5.6 28.7+5.5

TM: tegument membrane; TC: tegument cytoplasm; WM: worm muscle

3. £ Ca** ) HBS Wiz, £ 2 ml £4Ca’t 1.4 mM (3.12~3.18 u Ci)fyHBS
i 1h 5, AUKkER HBS % 3 K, #;ﬁfg' EDTA 1 mM fyx; Ca**HBS, gig?'{: 1h
JEMANLERH 1 ug/ml, MZ)E 10~60 min BB MECa? SR, H£R, 5 ¢ CHHBSHH
t5, M@BEERE, ERRRRSEIANG “Cat & R & 0E 2 LSRR & LA

WL
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Be#) Pax %<0 OCa™ WM, IAMLERESE LR B E Ca™* EENBHBRAX,
1B 305 Xl e R A R B 8 Ca® &, 4 30w B R th R i 3K n B i M A3 g °Ca?*
FRERNKEHE, MARUERARR Ca¥ &, RIMARMERCEY, WERRARE
SiRHE N M A8k Ca® &, IR, 7E3E— S Rz dbE R X iy B Ca?* BEHEmIR:, BRH
B A EERE2h, FRAEFVBEML. KXW, ERRARED RS Ca®
BEmmeRghamiE L BoER., BXEELTIEREE%RE Ca® Fhikim
SuEmEEH, SRIEY, ZEEEERFET, WA RERR Ca™ h i ERE R L&
Mps#sh, mEMtEERASIR Rk EREEMEERE 4°C HBS Sk Ca’ ) HBS dillj#
R, #rifkn Ca? AR SRR bk iR F UM BEEAR X,

—RiAA, Mg» REFHEF Ca® ke RACY, m% i e &m Mg 1yt ik
L SRRT, B M & BIEE IEH 5 SRR IR SRR R, [FR , e A T AR 4 3 Mg?t
MEEA, XWTRER® Mg HbinteE s MR A fE A KEN M EERA.

JeSh, Wolde %VHiE, BRME ML 10 min j7, Al Na¥, K*EREH
B, BROABFARBEREH, HRBMLEMERAER 0.5~2h J5,B 4°CHy HBS 41
5b, HEERR KT SRR, T Na"SRNEHB W, Fetterer U0 5, HFET
BRI SR Na*—K* iz REE R E R L BOBA M RAEERE YL, {H Bricker
FOMUDBNE IR R A EER KRB, XRE K Ehpmemzshire B E
R, BTELRAHIERZBEPRERA Na*—K* 3 ATP 8§, Hik, hK* o %
ML, EMERSIEAMHEENEBRELR S EnERERE ST,

£ ¥ X K
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EFFECT OF PRAZIQUANTEL ON Ca?*, Mg?*, K* AND Nat
CONTENT AND DISTRIBUTION OF %Ca? IN MALE

SCHISTOSOMA JAPONICUM

XIAO Shu-Hua, ZHU Shan-Shan®, SUN Hui-Liang, JJIAO Pei-Ying and YAO Min-Yi
(Institute of Parasitic Diseases, China National Centre for Preventive Medicine®*®, Shanghai)

ABSTRACT When male Schistosoma japonicum maintained in HBS at 4 or
37°C and HBS without calcium were exposed to praziquantel 1 or 30 ug/ml for
0.5~2h, no apparent change in Ca?* content of the worms was observed. With the
‘exception of the group HBS at 4°C, a significant decrease in K' content of the worms
was detected in another 2 groups. On the other hand, Na* content of the worms
exhibited somewhat increase after treatment with praziquantel but not significantly.
Incubation of male schistosomes in HBS with 30 mM Mg?* resulted in an increase
in Mg?* content of the worms caused by praziquantel. Similar changes, compared
to HBS group at 37°C, in the 4 element values were detected in male worms perfu-
sed out from infected mice treated orally with praziquantel 100~300 mg/kg. When
male schistosomes maintained in HBS at 37°C were exposed to prazquantel 1 pg/ml
for 5~60 min the percentage of radioactivity distributed in tegumental cytoplasma
decreased significantly while that of the worm musculature increased significantly.
When male worms were incubated in HBS at 4°C or HBS without calcium, no
apparent change in distribution of radioactivity caused by praziquantel was detec-
ted. ) 2 5
Key words Male Schistosoma @lcuﬁ). “Praziquantel; i 2 agne-
3 2+y. : Y. Qadiinm + wE
sium (Mg?"); ®otassium (K"); Sodium (Nat) 5) FM’&C

1950, 20 U8). $1¢ 520
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