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Effect of Tribendimidine, Artesunate, Artemether and Praziquantel,
Administered Intragastrically at Single, Multiple or
Combined Doses, to Rats Infected with Clonorchis sinensis
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[ Abstract] Objective  To assess the efficacy of single, multiple or combined oral doses of tribendimidine,
artesunate, artemether and praziquantel against Clonorchis sinensis in rats. Methods A total of 147 rats, each infected
with 50 C. sinensis metacercariae, were used in experimental chemotherapy. All the drugs used were administered intra-
gastrically 42-44 d after infection. (D Sixty infected rats were randomly divided into 11 groups (4-5 rats per group) and
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the following drug dose-schedules were applied, i.e. under the same total dose tribendimidine or praziquantel was given
at a single dose of 150 mg/kg, or given at smaller divided doses of 75 mg/kg (qd for 2d), 50 mg/kg (qd for 3d), 25
mg/kg (tid for 2d); artesunate or artemether was given at a single dose of 75 mg/kg, or given a half dose of 37.5 mg/
kg daily for 2 days. @Eighty-seven infected rats were randomly divided into 15 groups (4-6 rats per group) for com-
bined treatment with the following drug administration regimens, i.e. artesunate or artemether 30 mg/kg plus praziquantel
150 mg/kg or tribendimidine 50 mg/kg and 75 mg/kg, respectively; tribendimidine 50 mg/kg plus praziquantel 150 mg/kg;
tribendimidine 75 mg/kg plus praziquantel 187.5 mg/kg. A single dose of each drug mentioned above was also involved.
Untreated C. sinensis-infected rats served as control. Rats were killed 14 days post-treatment, worms recovered from the
bile duct and the liver tissue, mean worm burden reduction calculated and mean worm burden compared between the
groups using non-parametric method (Mann-Whitney test). Results  Rats infected with C. sinensis and treated at a
single 150 mg/kg dose of either tribendimidine or praziquantel resulted in a worm reduction of 57.2% and 63.8%, respectively.
Whilst administration of tribendimidine at smaller but multiple doses given within 2-3 days at the same total dosage
resulted in a slightly higher worm reduction (77.1%-79.4%), the opposite trend was observed for praziquantel (50.6%-
54.2% ). However, for both tribendimidine and praziquantel, the difference of mean worm burden lacked statistical
significance between single and multiple doses. Infected rats administered either artesunate or artemether at a single dose
of 75 mg/kg or a daily dose of 37.5 mg/kg for 2 days, the worm reduction was 100% and 90.4%-98.5%, respectively.
Combined treatment with low doses of tribendimidine (50 mg/kg or 75 mg/kg) plus praziquantel (150 mg/kg or 187.5 mg/kg)
resulted in a worm reduction of 74.9%-100%, which were higher than those of 26.9%-79.6% obtained from a single
dose of each drug used. High worm reduction of 74.4%-97.9% was also observed when administering a low dose of
artesunate or artemether (30 mg/kg) plus a low dose of tribendimidine (50 mg/kg or 75 mg/kg) or praziquantel (150 mg/
kg). Mean worm reduction of 24.8% -79.6% were seen when drugs used at single doses. Conclusion  The
investigation confirmed that tribendimidine, artesunate, artemether and praziquantel are all efficacious against C. sinensis,
and that drug combination acts synergistically.
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Table 1 Effect of tribendimidine (TBD), praziquantel (PZQ),
artesunate (AS) and artemether (AM) given intragastrically at
a single or multiple dose to rats infected with Clonorchis sinensis

415 IR AR | PRI R
Group No. mice No. mice ‘ﬁ:‘r dvggrm revéilﬁcr:rgon
cured
(x3) (%)

X i# Control 7 0 27.1+4.3 -
=AUk TBD

150 mg/kg 15 IR 5 0 11.6+12.8 57.2

75mg/(kg-d)x2 d 5 0 6.8+3.8" 77.1

50 mg/(kg-d)x3 d 5 0 7.845.6" 71.2

25 mg/kg(tid)x2 d 5 1 5.6+3.4" 79.4
kR PZQ

150 mg/kg iR 5 0 9.8+7.0" 63.8

75 mg/ (kg-d)x2 d 5 12.4+14.8 54.2

25 mg/kg(tid)x2 d 5 0 13.4+8.8 50.6
B AS

75 mg/kg i filt 4 4 0’ 100

37.5mg/(kg-d)x2d 4 4 0 100
HHEEAM

75 mg/kg il 5 4 0.4+0.9" 98.5

37.5mg/(kg-d)x2d 5 3 2.6+5.3" 90.4

. S5XPMEZHAE L, * P<0.01, Note: vs control, * P<0.01.

42.d, PR =ZEBUBK (75 mglkg) EY AR (187.5
mg/kg) TRYT IR RT3 OB B AR T X R (P<
0.01), WHUEN 76.3%~77.1%, (U HIK BRBIE A,
FH =R S s IR iR PR R, I3Z36 5 R
Pobd, PR S AR A M R A SR
S (P<0.05 5% <0.01), W2 100%, I Eit

THHZHH (£ 2),

FEAS 2 YGREG T, X RRZL A U R, SR B
4 38.3+7.0 55, [RYLAE S SN UM 44.d RER,
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mg/kg) FIMLMEEREE IRIGYT, 4L g, B
B Mk T e s ) 2 4, ¥ B AR T X B4 (P<0.05
5 P<0.01), UbAh, (T EIEERAA D BRBE A,
W 2y 24.8%~79.6%.,

TR B 7 T RS S s TG AV IR AT,
S8 HU RS I/ T P AR [R5 B 2 (P<0.05)
B 59 & BEER AR e 22 R g 22 L (P>0.05) , 1§
HAh 87.5%, T IEME S = RXUK (50 mg/kg) Bk
HHEMRGRYY, 2605 BUhiA@ 3 I, Py
SARKUMAR R = A, 225 A Gir e X
(P<0.05), {H5 & EIRARAL LML, ZRICGIHF
E X (P>0.05), BKAVRITALIB AN 96.9%,, T dElE
=0k (75 mo/kg) BRAVENRIGYT, WZERS -
WA, 26 5 BUhiad 4 R, 101 RAsik 4 %
Hu R Rk SR AR, TR R
b BRI 07 T Rk RN P ERZE. (P<0.05), TiHS
X RRAL A BB e, 2 RE SR X
(P<0.05), FH# HEkS =288 (50 mg/kg) BEA IR
7, ERYRR BR T- 4 BB I/ Y e R A (P<
0.01), HY5 =KXk HA AL, 225 G2
B (P>0.05), =ZWUK (75 mg/kg) FiiE H k(T
HITFRCE ZHRUKK (50 molkg) 1 HEE(TL R 4940

R 2 ZRWBK BEIREE . 5 P RSN A B4R R R YT BER A T EIR B R RT3
Table 2 Effect of combined treatment with tribendimidine (TBD), artesunate (AS), artemether (AM) and
praziquantel (PZQ) in the treatment of rats infected with Clonorchis sinensis

4151 TR R VAL BRAL S U Wk
Group No. mice No. mice cured Mean worm burden Worm reduction
(x5) (%)
XTHE&Z Control 7 0 27.9+6.5
=R TBD (75 mg/kg) 5 0 6.4+4.3" 771
mtwsER PZQ (187.5 mglkg 5 1 6.6+5.0" 763
=AU TBD (75 mg/kg)+trEfi PZQ (187.5mg/kg) 5 5 0 100
XFH&ZH Control 6 0 38.3+7.0 _
FHEBERR AS (30 mg/kg) 5 2 13.4+13.1° 65.0
HHEE AM (30 mg/kg) 5 0 28.8+9.2 248
=2EXUPk TBD (50 mg/kg) 5 0 18.2+12.8* 525
=R TBD (75 mg/kg) 5 0 7.845.5" 796
nkrgEEd PZQ (150 mglkg) 5 0 28.0£9.5 26.9
HEhIERE AS (30 mo/kg)+itHsfi PZQ (150 mg/kg) 4 2 4.8+8.2° 875
FHHEIERE AS (30 mg/kg)+=ZEXUk TBD (50 mg/kg) 5 3 1.2+1.8" 96.9
FHHEBERE AS (30 mg/kg)+=ZEXUk TBD (75 mglkg) 5 4 0.8+1.8" 97.9
EHEE AM (30 mg/kg)+kEsER PZQ (150 mg/kg) 4 0 9.8+4.5 74.4
EFEE AM (30 mg/kg)+ =AUk TBD (50 mg/kg) 6 2 4.2+3.1" 89.0
EHEE AM (30 mg/kg)+ =2 XUk TBD (75 mg/kg) 5 0 4.2+45" 89.0
SRR TBD (50 mg/kg)+MtMsEd PZQ (150 mg/kg) 5 0 9.646.7" 749

. SXTRE4IAHLL, # P<0.05, * P<0.01, Note: vs control, # P<0.05, * P<0.01.
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A G SRR YT . I BN it 1 = 283Uk
75 1 50 mg/kg, B4z IAAR &2 1/4 5% 1/6 Fnk
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