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Introduction

Closantel(N-5-chloro-4-[ (4-chlorophenyl) cyanomethyl]-
2-methylphenyl-2 hydroxy-3, 5-diiodobenzamide) is a
salicylanilide antiparasitic compound that has been ef-
ficacious against several species of nematodes and
trematodes which include Fasciola hepatica, F gigan-
tica and Haemonchus spp of ruminants'. In Korea, F
hepatica infection in cartle has been reported since
1915. Prevalence ranges from 20 to 50% among
Korean cattle and up to 56% among imported Holl-
stein cattle’. The economic loss due to the con-
demnation of the livers of infected cattle was es-
timated as over 87 million dollars during 17 months
of 1982 and 1983. Chemotherapy has been a major
method of control and several flukicidal compounds
have been tested and commercially available’.

The purpose of this study was to evaluate if
closantel(Flukiver™, Janssen Pharmaceutica, Beerse,
Belgium) could successfully remove F hepatica in-
fection in cattle with a single treatment. The present
study is divided into two parts; closantel treatment of
Korean cattle naturally infected with F hepatica, and
of Holstein calves experimentally infected with F hepa-
tica metacercariae.

Materials and Methods

Animals : For the study of naturally-acquired F
hepatica infection, 195 Korean cattle, from 40 small-
size farms(up to 36 head per farm) out of three vil-
lages where F hepatica infection in cows had been pre-
viously reported, were screened for the presence of F
hepatica eggs in their feces. These villages have been
designated as breeding units of Korean cattle by the
government and only Korean cattle have been al-
lowed to be raised and reproduced within these vil-
lages. Forty-six cows were found to be infected with F
hepatica, as determined by fecal examination. Average
size of these eggs were 154.3+9.5pm(mean£SD) in
length and 78.4+7.3um in width. The average age of
the treated group was 4.7+2.3 years and 354.0+71.
Okg body weight. Thirty of the 41 treated cattle(73%)

were at various stages of gestation. The mean ges-
tation period of the 30 pregnant cows was 4.2+2.5
months(range: 1.5-8 months). Fecal examination also
revealed that all 195 cattle including the 46 Fasciola-
positive cows, were heavily infected with param-
phistomes with a mean number of eggs per gram of
feces(EPG) of approximately 260.

Sixteen healithy Holstein calves, five male and 11 fe-
male at 7.24+1.5 months of age and 173.1+33.7kg
body weight, were used for experimental infection.
They were born and raised at a university-affiliated
farm in Kangwon Province of Korea that is located in
a Fasciola-free area. These animals were free of Fas-
ciola spp or paramphistomes, as determined by fecal
examination and were dewormed prior to experiment
to eliminate any nematode infection. They were hous-
ed in a barn and were fed a balanced ration of hay
and concentrate; salt and water were available ad li-
bitum.

Lymnaea viridis culture and metacercarial pro-
duction : Culture of Lymnaea viridis, the snail host
for F hepatica in Korea, has been standardized in this

laboratory and are described in detail in previous re-
3

ports®.

Snail infection with Fasciola hepatica miracidia : F
hepatica eggs were obtained from the feces of an ex-
perimentally-infected goat with F hepatica metacercaria.
Eggs were collected using Flukefinder™(Visual Diff-
erence, Moscow, ID, USA) and were then washed off
into a beaker with tap water. The beaker containing the
eggs was maintained at 24T. Mass hatching was in-
duced 15 days later by exposing the eggs to light. The
tenth generation of laboratory-cultured young L viridis
snails was selected from the culture vessels and were ex-
posed the eggs to one to five miracidia in 3ml of water
in a well of a 24-well plate(Nunc, Denmark). Pene-
tration of miracidia into the snails was observed both
directly and by washing each snail and confiming that
no miracidia remained in the washings. All the infected
snails were returned to the culture vesscls and main-
tained at room temperature.

Cercarial shedding : Afier infection two snails
were kept in one culture vessel. They were moved at

frequent intervals to fresh culture vessels, which con-
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tained vigorous growth of blue-geen algae. Each snail
from day 25 PI on was placed separately in a dish
1lcm in diameter and cercarial shedding was induced
by adding fresh distilled water daily. The snails which
shed cercariae were maintained in individual dishes,
fed with algae taken from culture vessels and received
fresh distilled water daily until they ceased cercarial
shedding and died.

Infoction of calves with metacercariae : The 16
Holstein calves were inoculated with 300 meta-
cercariac each. Filter papers containing known numb-
ers of metacercariac were placed in gelatin capsulses
and administered per os by use of a balling gun. Pa-
tency was monitored weekly by fecal examinaton aft-
cr seven weeks post-infection(PI).

Chemotherapy : Of the 46 naturally-infected cows,
41 were treated by administering once orally with 5mg/
kg body weight(BW) closantel(Flukiver™, Janssen Phar-
maceutica, Beerse, Belgium), and five left as untreated
controls. Fourteen experimentally-infected calves were
treated at 18 weeks PI once orally with 5mg/kg BW
closantel and two left as untreated controls.

Efficacy determination :
monitored weekly by fecal examination of all infected

Efficacy of closantel was

animals after the second week post-treatment(PT) for
three weeks. All fecal samples were collected from the
rectum of each animal to prevent contamination with
feces of adjacent animals. A quantitative fecal ex-

amination was carried out in the laboratory using
Flukefinder™ and the EPG was calculated as described
in the instruction for the kit. An EPG value represents
the mean of two examinations of each sample.

Results

Natural infection : As shown in Table 1, cattle treat-
ed with closantel did not contain F hepatica eggs in
the feces at second week PT. On the third and fourth
weeks PT, however, 3 of the 41 treated cattle con-
tained Fasciola eggs in their feces with a mean EPG of
0.1 and 0.2, respectively(2.0 and 2.6 for 3 cattle ex-
creting eggs). All animals in the untreated control
group produced F hepatica eggs at 2nd, 3rd and 4th
week after treatment as well as prior to treatment.
The efficacy of closantel administered orally at a level
of 5mg/kg BW against F hepatica was 97.7%, as cal-
culated by the percentage of cows with no F hepatica
eggs in the feces after closantel treatment.

Side effects such as abortion or other adverse reac-
tions were not observed from any of the treated cows
with closantel and no congenital defect of calves born
from the treated cows was reported. Closantel was
not effective against paramphistomumes, because it
did not affect on the egg production of param-
phistomumes in the treated cows(data not shown).

Table 1. Efficacy of closantel treatment against naturally-acquired Fasciola hepatica infection in Korean cattle

Treated group*

Untreated control

Fecal exam No of positive EPG** No of positive EPG
animals (% efficacy) (mean+SD) animals (mean+SD)
Before treatment 41 /41 83127 5/5 19.6+0.4
2 WPT*** 0/41(100%) - 5/5 194408
3 WPT 3/41(97.7%) 0.1+0.6 5/5 10.6£0.5
4 WPT 3/41(97.7%) 02107 5/5 29.61+0.8

examinations were performed 2, 3 and 4 weeks post treatment

* %

Number of eggs per gram of feces
*** Weeks post treatment
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Table 2. Efficacy of closantel treatment against experimentally-induced Fasciola hepatica infection in Holstein calves

Treated group*

Untreated control

Fecal exam No of positive EPG** No of positive EPG
animals (% efficacy) (mean+SD) animals (mean+SD)
Before treatment 14/14 15.3£16.0 2/2 19.0+1.3
2 WPT*** 0,/14(100%) 0 2,/2(0%) 2954205
3 WPT 0,/14(100%) 0 2/2(0%) 235477
4 WPT 0,/14(100%) 0 2/2(0%) 255+7.8

X

Holstein calves were treated orally with closantel at the dosage level of 5mg/kg body weight. Rectal fecal ex-

aminations were performed 2, 3 and 4 weeks post treatment

* %

Number of eggs per gram of feces
*** Weeks post treatment

Experimental infection : As shown in Table 2, fecal
egg counts performed at 2nd, 3rd and 4th weeks PT
did not reveal any Fasciola eggs from experimentally-
infected Holstein calves. The efficacy of the closantel
against F hepatica at 18 weeks PI was 100%, based on
the three weekly observations of eggs from feces.
Calves treated with closantel did not develop any ad-

verse reaction.

Discussion

Results from this study clearly demonstrated that
closantel administered once orally at the level of 5mg/
kg BW had an excellent chemotherapeutic efficacy
against F hepatica infection in cattle. The reappearance
of F hepatica eggs from 3 of the 41 treated cows at
3rd and 4th weeks PT was probably due to some im-
mature flukes which became adult and produce eggs,
because previous reports demonstrated that closantel
administered subcutancously at the level of 2.5 or
S5mg/kg BW elicited an 100% efficacy against adult F
hepatica®, while 7.5mg/kg BW elicited an 80.8% ef-
ficacy against the 6 week-old larval stage of F hepatica
in cattle®. In another study, closantel administered by
intramuscular injection at a dose rate of 2.5mg/kg
BW was only 60% effective against an 8-week-old F

hepatica infection®. Similar results were observed in
Korean cattle naturally infected with F hepaticd’ in
which closantel(5ml/100kg, concentration unlisted)
injected via the intramuscular route to 52 cattle result-
ed in an 84.6% efficacy at 4 weeks post treatment, as
determined by fecal examination. The discripancy of
the report with our data is not clear. It may due to
the fact that 3 independent test sites and people were
involved in the study.

To confirm if closantel administered orally at the
level of 5mg/kg BW could clear an adult infection of
F hepatica, 14 Holstein calves were experimentally in-
fected with 300 metacercariae and treated with clo-
santel at 18 weeks PI. As shown above, closantel clear-
ed F hepatica eggs from the feces of all treated calves
at 2nd, 3rd or 4th week PT, apparently by killing a-
dult flukes in the bile duct. Although the prepatent
period of F hepatica infection in these calves was 14
weeks or earlier(data not shown), calves were treated
at 18 weeks PI so that any immature fluke that might
possibly be in the liver parenchyma could arrived at
the bile duct to mature and produce eggs. Therefore,
our results indicated that the oral administradon of
closantel at the level of 5mg/kg BW climinated all F
hepatica adults in the treated cows, while some im-
mature flukes survived to become adult and produce

eggs later.
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Closantel has shown excellent antiparasitic activity
against several species of nematodes and trematodes'
which included F hepatica, F gigantica and Fascioloides
magna. The drug has also been recommended as a
treatment for acute paramphistomosis’. This study,
however, indicated that closantel had no effect against
naturally-acquired Paramphistomum infections in Kore-
an cattle. A previous report also indicated that mox-
idectin, a combination of ivermectin/clorsulon and
closantel or closantel alone at 7.5mg/kg BW was inef-
fective against immature stages of paramphistomes in
calves’. Species identification of adult paramphistomes
was not attempted in the present study, but the most
frequently isolated paramphistomes from Korean cat-
tle in the studied area is known to be P explanatum®.

The majority of cattle(73%) naturally infected with
F hepatica in this study was at various stages of preg-
nancy. It is notable, however, that cows did not dis-
play any clinically adverse reacton after treatment
with closantel and no calves with congenital defects
were born from the treated cows. It has been re-
ported that overdosage of closantel was associated
with blindness in kids' and central nervous system ef-
fects and death in laboratory animals?. However, van
Cauteren et al” demonstrated that the reproductive
system of bulls, rams and ewes was not affected by clo-
santel.

Summary

The efficacy of closantel against naturally-acquired
and experimentally-induced F hepatica and param-
phistomes were administered once orally with clo-
santel at the level of 5mg/kg body weight. In a doub-
le-checked fecal examination, cows treated with clo-
santel did not contain F hepatica eggs in their feces at
second week post-treatment(PT). At the third and
fourth weeks PT, however, Fasciola eggs were found
in the feces of 3 treated cows, resulting in a 97.7% ef-
ficacy. Of the 41 treated cattle, 30 were at various
stages of gestation. No side effects were observed in
any of the treated cows and congenital defects among

calves born from the treated cows were not reported.

Closantel was not effective against paramphistomes.
In a separate experiment, 16 Holstein caves were ex-
perimentally infected with 300 F hepatica meta-
cercariac each. F hepatica eggs were found in the feces
of all infected calves by 14 weeks post-infection(PI).
Calves were then treated at 18 weeks PI once orally
with 5mg/kg body weight closantel. None of the
treated calves contained F hepatica eggs in their feces
at 2nd, 3rd or 4th week PT. Our results indicate that
oral administration of closantel at the level of 5mg/kg
body weight eliminated all mature F hepatica in the liv-
er, while some of immature flukes survived to become

adult and produce eggs.
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