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ABSTRACT 

Foreyt, W.J., 1988. Efficacy of a fenbendazole-triclabendazole combination against Fasciola he- 
patica and gastrointestinal nematodes in sheep. Vet. Parasitol., 26: 265-271. 

A fenbendazole and triclabendazole combination was tested against experimentally induced 6- 
and 14-week-old infections of Fasciola hepatica and naturally acquired infections of gastrointes- 
tinal nematodes in sheep. Forty-eight sheep were divided randomly into six treatment groups of 
eight animals each. At 7.5 and 10.0 mg kg -1 body weight (BW) (3.75 and 5.0 mg kg -1 BW of 
each drug), the drug combination was 98.3 and 99.7% effective against 6-week-old F. hepatica 
infections, and 100 and 99.9% effective against 14-week-old infections. At the same drug dosages, 
the drug combination was effective against naturally acquired adult Ostertagia spp. (97.3-100%) 
and adult Nematodirus spp. 090.3-99.9%). No adverse effects associated with treatment were 
noted. 

INTRODUCTION 

Efficacy of triclabendazole has been reported to be > 95% against immature 
and mature Fasciola hepatica in sheep. Field trials using triclabendazole in 
naturally infected sheep resulted in a 99.3% efficacy at a single dose of 5 mg 
kg-1 body weight (BW) (Boray et al., 1985) and 99.8% efficacy at a single 
dose of 10 mg kg- 1 BW ( Giiralp and Tinai, 1984). Clinical trials using tricla- 
bendazole at 5 mg kg- 1 BW in sheep experimentally infected with F. hepatica 
resulted in efficacies of 92% at 4 weeks post infection (p.i.), 99.7% at 6 weeks 
p.i., and 99.7-100% at 12 weeks p.i. (Boray et al., 1983; Turner et al., 1984). 
Similar trials of triclabendazole at 10 mg kg-~ BW resulted in 100% efficacy 
at 4, 6 and 13 weeks p.i. (Boray et al., 1983; Wolff et al., 1983). 

Fenbendazole at 7.5 or 10.0 mg kg- ~ BW is highly effective against gastroin- 
testinal nematodes in sheep, including both mature and immature forms of 
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Haemonchus, Trichostrongylus, Cooperia, Ostertagia, Nematodirus, Bunosto- 
mum, Dictyocaulus and Trichuris (Kennedy and Todd, 1975; Todd et al., 1976; 
Yazwinski et al., 1983). However, fenbendazole is not effective against F. he- 
patica at these dosages. 

A fenbendazole and triclabendazole combination at 7.5 and 10 mg kg-  1 BW 
( 3.75 and 5.0 mg kg-  ~ BW of each drug) was evaluated against experimentally 
induced 6- and 14-week-old infections of F. hepatica, and against naturally 
acquired nematode infections in domestic sheep. 

MATERIALS AND METHODS 

A total of 48 lambs tha t  each weighed 58-89 pounds were obtained from the 
Washington State University Sheep Center, Pullman, Washington. The sheep 
were Columbia and Suffolk breeds, and were ewes and wethers. Metacercariae 
of Fasciola hepatica were obtained from Baldwin Enterprises, Monmouth,  Or- 
egon. Viability of metacercariae was determined by their microscopic appear- 
ance, i.e. movement within the metacercariae. Each sheep was inoculated orally 
with 250 viable metacercariae in a gelatin capsule. 

Six weeks after inoculation, sheep were divided randomly into six t rea tment  
groups of eight animals each. Each t rea tment  group was maintained in a sep- 
arate outdoor pen (20 X 45 m).  Each pen had a dirt floor and contained a feeder, 
water trough and trace mineral salt in a separate feeder. All sheep were fed a 
standard pelleted ration which consisted of 69% alfalfa and 31% barley. Free- 
choice salt and water were available at all times. 

The t rea tment  groups were as follows: Group I - -  eight sheep were treated 
with 7.5 mg kg -1 BW (3.75 mg kg -1 BW of each drug) of fenbenda- 
zole-triclabendazole combination 6 weeks after inoculation and euthanatized 
9 weeks after inoculation ( 3 weeks after t reatment);  Group II - -  same as Group 
I, except the drug level was 10 mg kg -1 BW (5.0 mg kg -1 BW of each drug); 
Group III - -  eight sheep in this group were not treated (controls) and were 
killed 9 weeks after inoculation at the same time as Groups I and II; Group IV 

- -  eight sheep were treated with 7.5 mg kg -1 BW of the fenbenda- 
zole-triclabendazole combination 14 weeks after inoculation with 250 meta- 
cercariae and killed 17 weeks after inoculation (3 weeks after treatment)  ; Group 
V - -  same as Group IV, except level of drug was 10 mg kg-~ BW; Group VI - -  
eight sheep in this group were killed 17 weeks after inocualtion at the same 
time as Groups IV and V. 

On the scheduled day, all sheep were killed with a captive bolt. Livers and 
10 cm of duodenum were removed from each sheep, and the bile ducts and gall 
bladder were opened and washed into a bucket of water. Large F. hepatica were 
removed and counted. Smaller F. hepatica were detected under a stereoscopic 
microscope (4 X ). The liver was then sliced at 0.5-1.0-cm intervals and, after 
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soaking in water for 30 min, the liver slices and sediment were examined mic- 
roscopically (4 X ) for F. hepatica. 

The abomasum and small intestines were removed and s tandard parasito- 
logic techniques were followed for parasite recovery. A 10% aliquot was used 
for parasite evaluation. Percentage efficacy was determined by the following 
formula: 

Number of parasites in nontreated group - Number of parasites in treated group X 100 
Number of parasites in the nontreated group 

Data were analyzed statistically using analysis of variance with Dunnet t ' s  t- 
test. 

RESULTS 

The combination of fenbendazole-triclabendazole at 7.5 mg k g - '  BW was 
98.3% effective against 6-week-old F. hepatica when compared to the controls 
(Table I).  At 10.0 mg kg - t  BW, the efficacy was 99.7% (Table I) .  In the first 
set of sheep examined (Groups I - I I I ) ,  efficacy against Ostertagia spp. (0. cir- 
cumcincta and O. marshaUi) was 100% at 7.5 mg kg - '  BW and 97.3% at 10.0 
mg kg-  ' BW ( Table I ). Efficacy against Nematodirus spp. (N. filicoUis and N. 
spathiger) was 99.5% at 7.5 mg kg -1 BW and 98.4% at 10.0 mg kg -~ BW 
(Table I ). 

The fenbendazole-triclabendazole combination at 7.5 mg kg-  ' BW was 100% 
effective against 14-week-old F. hepatica and 99.9% effective at 10.0 mg kg - '  
BW (Table II) .  In Groups IV and V, the efficacy against Ostertagia spp. (0. 
circumcincta and O. marshaUi) at 7.5 mg k g - '  BW was 96.8% and at 10.0 mg 
kg -1 BW was 94.7% (Table II) .  The efficacy against Nematodirus spp. (N. 
filicoUis and N. spathiger) at 7.5 mg kg - '  BW was 91.2% and at 10.0 mg kg -1 
BW was 93.5% (Table II) .  

No adverse effects associated with drug t rea tment  were noted. 

DISCUSSION 

The results of this study indicate that  triclabendazole and fenbendazole, 
given in combination, retain a high efficacy against both F. hepatica and com- 
mon nematode infections in sheep. The efficacy of triclabenda- 
zole-fenbendazole combination was found to be 98.3-99.7 % against F. hepatica 
at 6 weeks p.i., and 99.9-100% effective at 14 weeks p.i. In addition, the overall 
efficacy of the combination against common nematode parasites of sheep in 



T
A

B
L

E
 I

 

E
ff

ic
ac

y 
of

 f
en

be
nd

az
ol

e-
tr

ic
la

be
nd

az
ol

e 
co

m
bi

na
ti

on
 a

ga
in

st
 e

xp
er

im
en

ta
ll

y 
in

du
ce

d 
6-

w
ee

k-
ol

d 
in

fe
ct

io
ns

 o
f 

F
as

ci
ol

a 
he

pa
tic

a 
an

d 
na

tu
ra

ll
y 

ac
qu

ir
ed

 n
em

at
od

e 
in

fe
ct

io
ns

 in
 s

he
ep

 

¢
5

 
O

O
 

G
ro

up
 

N
o.

 o
f 

T
re

at
m

en
t 

F
as

ci
ol

a 
O

st
er

ta
gi

a 
O

st
er

ta
gi

a 
N

em
at

od
ir

us
 

N
em

at
od

ir
us

 
an

im
al

s 
he

pa
tic

a 
ci

rc
um

ci
nc

ta
 

m
ar

sh
al

li 
fil

ic
ol

lis
 

sp
at

hi
ge

r 

I 
8 

T
ri

cl
ab

en
da

zo
le

/F
en

be
nd

az
ol

e,
 

A
ve

ra
ge

 
< 

1"
 

0*
 

0*
 

1"
 

0*
 

3.
75

 m
g 

k
g

-1
B

W
 o

f e
ac

h 
dr

ug
 

R
an

ge
 

(0
-3

) 
(0

) 
(0

) 
(0

-1
0)

 
(0

) 
E

ff
ic

ac
y 

( %
 ) 

98
.3

 
10

0 
10

0 
99

.8
 

10
0 

II
 

8 
T

ri
cl

ab
en

da
zo

le
/F

en
be

nd
az

ol
e,

 
5.

0 
m

g 
k

g
-'

 B
W

 o
f e

ac
h 

dr
ug

 
A

ve
ra

ge
 

< 
1"

 
8.

8*
 

0*
 

5*
 

0*
 

R
an

ge
 

(0
-1

) 
(0

-6
0)

 
(0

) 
(0

-3
0)

 
(0

) 
E

ff
ic

ac
y 

(%
) 

99
.7

 
90

 
10

0 
99

.0
 

10
0 

II
I 

8 
C

on
tr

ol
s 

(n
o 

dr
ug

s)
 

A
ve

ra
ge

 
36

.5
 

30
2.

5 
26

.3
 

28
7.

5 
21

.3
 

R
an

ge
 

(8
-7

3)
 

(5
0-

84
0)

 
(0

-6
0)

 
{2

0-
82

0)
 

(0
-7

0)
 

*S
ig

ni
fi

ca
nt

ly
 d

if
fe

re
nt

 fr
om

 c
on

tr
ol

s 
(P

 <
 0

.0
1 

).
 



T
A

B
L

E
 I

I 

E
ff

ic
ac

y 
of

 fe
nb

en
da

zo
le

-t
ri

cl
ab

en
da

zo
le

 c
om

bi
na

ti
on

 a
ga

in
st

 e
xp

er
im

en
ta

ll
y 

in
du

ce
d 

14
-w

ee
k-

ol
d 

in
fe

ct
io

ns
 o

f F
as

ci
ol

a 
he

pa
tic

a 
an

d 
na

tu
ra

ll
y 

ac
qu

ir
ed

 n
em

at
od

e 
in

fe
ct

io
ns

 in
 s

he
ep

 

G
ro

up
 

N
o.

 o
f 

T
re

at
m

en
t 

F
as

ci
ol

a 
O

st
er

ta
gi

a 
O

st
er

ta
gi

a 
N

em
at

od
ir

us
 

N
em

at
od

ir
us

 
an

im
al

s 
he

pa
ti

ca
 

ci
rc

um
ci

nc
ta

 
m

ar
sh

aU
i 

fil
ic

ol
lis

 
sp

at
hi

ge
r 

IV
 

8 

V
 

8 

T
ri

cl
ab

en
da

zo
le

/F
en

be
nd

az
ol

e,
 

3.
75

 m
g 

kg
- 1

 B
W

 o
f e

ac
h 

dr
ug

 

Tr
ic
la
be
nd
az
ol
e/
Fe
nb
en
da
zo
le
, 

5.
0 
m
g
 k
g-

 i
 B
W
 
of

 e
ac

h 
dr

ug
 

A
ve

ra
ge

 
0*

 
4 

0*
 

25
* 

5 
R

an
ge

 
(0

) 
(0

-2
0)

 
(0

) 
(0

-7
0)

 
(0

-4
0)

 
E

ff
ic

ac
y 

(%
) 

10
0 

85
.5

 
10

0 
91

.9
 

86
.7

 

A
ve

ra
ge

 
< 

1"
 

6 
0*

 
18

.8
" 

4 
R

an
ge

 
(0

-1
) 

(0
-2

0)
 

(0
) 

(0
-4

0)
 

(0
-1

0)
 

E
ff

ic
ac

y 
( %

 ) 
99

.9
 

90
.4

 
10

0 
95

.5
 

92
.4

 

V
I 

8 
C

on
tr

ol
 (

no
 d

ru
gs

) 
A

ve
ra

ge
 

89
.9

 
90

 
27

.5
 

30
8.

7 
37

.5
 

R
an

ge
 

(2
0-

23
9)

 
(0

-4
30

) 
(0

-1
20

) 
(1

0-
88

0)
 

(0
-1

30
) 

*S
ig

ni
fi

ca
nt

ly
 d

if
fe

re
nt

 f
ro

m
 c

on
tr

ol
s 

(P
<

 0
.0

1 
).

 

t~
 

O
'J 



270 

the Pacific Northwest of U.S.A. (Ostertagia and Nematodirus spp. ) was greater 
than 91.2% at 7.5 mg kg - 1 B W  and 93.5% at 10 mg kg -1BW. 

These results agree with recent studies indicating the effectiveness of tricla- 
bendazole against F. hepatica in sheep (Boray et al., 1983, 1985; Smeal and 
Hall, 1983; Wolff et al., 1983; G~iralp and Tinai, 1984; Turner  et al., 1984) and 
in cattle ( Craig and Huey, 1984). Although previous work indicated that higher 
dosages of triclabendazole are more effective against F. hepatica (Turner et 
al., 1984), there was little difference in efficacy at the dosages used in this 
study. The maximum tolerated dose of triclabendazole in sheep has been es- 
tablished at 200 mg kg-  1 BW (Boray et al., 1983). 

Fenbendazole has been reported to be highly effective against nematode par- 
asites in both sheep and cattle (Kennedy and Todd, 1975; Todd et al., 1976; 
Crowley et al., 1977; Craig and Bell, 1978; Drudge et al., 1978). Fenbendazole 
has been shown to be safe in cattle and sheep when given at normal anthel- 
mintic dosages (Kennedy and Todd, 1975; Todd et al., 1976; Crowley et al., 
1977; Drudge et al., 1978; Benz and Ernst, 1978), and when given at dosages 
as much as 2000 mg kg -1 BW in cattle, signs of toxicity were not observed 
(Muser and Paul, 1984 ). Pregnant  ewes were not adversely affected when fen- 
bendazole at elevated levels of 15 mg kg -~ BW was given six times during 
gestation (Muser and Paul, 1984). 

This study supports the results of other studies ( Buescher and Duewel, 1985; 
Echevarria, 1985) that  have reported the effectiveness of triclabendazole and 
fenbendazole combinations for the treatment of F. hepatica and gastrointes- 
tinal nematodes in sheep. 
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