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[ Abstract | Objective To screen an effective drug which can kill migratory-stage schistosomula of
Schistosoma japonicum (S. j) from macrocyclic drugs treating other pathogenic infections. Methods  Firstly,
3 doses of clarithromycin (CIM) , azithromycin ( AzM) and ivermectin (IVM) were used to kill the migratory-
stage schistosomula in vitro. The behavior changes and difference in methylene blue staining were used as
markers to distinguish the death or life of the worms. The mortality of each group was employed to evaluate the
killing effects of different drug groups. IVM at the dose of highly killing effectiveness was used to treat the
mice in 1 to 4 d after S. j infection in order to observe the therapeutic effect. Results IVM at a concentration
of 20 wg/mL showed 100% killing effect against early-stage schistosomula in vitro, which was significantly
higher than that of praziquantel (PZQ) and artesunate (ARS) (P<0.05). When IVM was used to treat the
mice at the dose of 0.4 mg/kgx2, the killing rate of S.j was 53.37% in 1~2 d (P<0.01) and 39.98% in
3~4d (P<0.05) after infection, with statistical difference when compared with the control group. No
synergistic or additive effect was observed when TVM was combined with PZQ or ARS. Conclusion Among
macrocyclic drugs, IVM exerts good killing effect on migratory-stage schistosomula of S. j in vivo and in wvitro.

[ Key words ] Schistosoma japonicum ; skin-stage schistosomula; migratory-stage schistosomula;
ivermectin ; molluscicidal efficacy
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46 h i i ] E A BCG HIZ5 0 TVM 0. 2 mg/ (kg - 1K),
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(IVM) 3 BRI N RS 259 53 AR S S. j I 2
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IVM 40 pg/mL 5 5t /KPR AR ROR I 100% . 4K 35
FEHCRAE G244 M- IVM 5 7] 5: 41 5 DMSO 4 5§,
1640 Z0AH L, DL 5 CIM 21 Al AzM ZHAf L, 22 558 4
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PR L, 22 S A2 L (P<0.05) . 5 FpA[m] 2y
WIHE 20 pg/mL Wk BEARSMERT S. j B 3L 72 h i), 204
Rt 1 h 5 BARSE S51H R LA 1, D2
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RRE, GE A L AR R SRR IRALLE T4 ROSE FDN AL R AR E , AT HLAE PR T B A
AR HL R 2 IVM (A EIA 5 Ay JUk) YO ARS,
F1 3IMKRINNEEXRZGYIESIN S jREERER 72 h P EHFRTE
. 40 pg - mL™! 20 pg - mL™’ 10 pg » mL™! PP O
o T/ ws FEREL (%) T/ ws FER KL (%) TR wts SER KL (%) TR/ wts SER KL (%)
CIM 98.60+26.12  21.23(21.5) 168.50+10.61 34.42(20.4) 173.00+15.56 32.78(19.0)
AzM 146.00+18.49  34.89(23.9) 127.40+4.95  28.58(22.4) 118.50+12.02 37.36(31.5)
VM 137.40+26. 18 137.40(100)"  124.00+5.66 124.00(100)" 100.50+13.44 66.00(66.0)°
ARS 106.50+21.42  86.45(81.2)® 98.50+20.51 39.16(39.7)* 100.00+72.12 26.7(26.7)
PZQ 102.70£18.52  79.41(77.4)™ 99.15+28.66 37.49(37.8)° 127.80+14.42 51.28(40.1)
DMSO 89.00+2.83  30.97(34.8)
RPMI1640 90.50+3.5  14.29(15.8)

a:P<0.05,%5 IVM 8t % ;b P<0.01,c: P<0.05,5 7 25 2t B DMSO 283, 1640 48tk
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PR, B IR R, B W T WL, AR EE
U PZQ ZH I HUMAR I BR B R ' % AH XTI, AR BE 1
ERERUEM, F o IR AE R KB RAF. IVM 410 du ik
R FEE MR 58 e 5 B Yy, 5 iR AR, ok
KEBIBS
2.2 HRRARHR

BCIVM X/ INERIR N S, B4 T 2 RUATRYTRICR L
3K 3, HEGT AL 0. 4 mg/kgx2 KA
IVM ZRJERYLJ5 24 ~48 h B HURCR (98 L3 53, 37% ) i
T 72~96 h(JlH1 5 39. 98% ) , {H 22 R TG 12578 35
FH 0.2 mg/kgx2 WK IVM &L 5 24 ~48 h 8 H3Y
O R %32.90%) % FIVMO. 4mg/ kgx 21K

(P<0.01) . I IVM+PZQ 5 IVM+ARS BE41477 Wil
(1 A% U AR i & 38 5 oM 7 A, s T
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Control PZQ

B2 PZQFIVM K5MER S.j BEEE H 96 h FHH)
RASZFLIER  (x400)

R3 REEEXS.jBRRENREABTHERMETER

5 R iyl /mg - kg™ - ! TR G A 2 R 3¢ R (s ) AR (%)

VM 5" 0.4 24h, 48 h 5.33%3.31° 53.37

IVM 7 0.4 72h, 96 h 6.86x1.07" 39.98

IVM 7 0.2 24 h, 48 h 7.67+3.83 32.90
IVM+PZQ 7 0.2,150 24 h, 48 h, 46 h 10. 00+3. 81 12.51
IVM+ARS 7 0.2, 125 24h, 48 h, 26 h 9.71+2.63 15.05
SRR AR 7 11.43+5. 16

a: P<0.01, b: P<0.05, 5B Fxt ks « LA 2 R(THA VM eh 2R 5 )

A:IVM 0.4 mg/kg 24 h #2 48 h A 2548; B:IVM 0.4 mg/kg 72 h #2 96 h A 2548;C:IVM 0.2 mg/kg 24 h #= 48 h Ji
3%48;D:IVM 0.2 mg/kg 24 h #= 48 h A 25+PZQ 150 mg/kg 26 h Jf 25 36-41;E.TVM 0.2 mg/kg 24 h #= 48 h J7 25+
ARS 125 mg/kg 26 h A 253 A 40 F . R A 24 64 B e xR

B3 S.jREYREEE 28 REXBWAHA/NRIEANRIRBEDH
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