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ABSTRACT: The efficacy of triclabendazole was evaluated in the treatment of naturally acquired
Fascioloides magna infections in white-tailed deer (Odocoileus virginlanus). Twenty white-tailed
deer were captured on the Welder Wildlife Refuge (Sinton, San Patricio County, Texas, USA)
and maintained in a 64 X 64 m deer enclosure. Ten deer were given a 5% suspension of tricla-
bendazole orally at a dosage of 10 mg/kg body weight and 10 deer were given a placebo. Three
wk later the deer were euthanized and examined for parasites. At necropsy 19 deer were infected.
All specimens of F. magna from the tissues of the triclabendazole treated deer were dead or

severely affected by the drug as indicated by changes in their size, color, movement and texture
relative to those from control deer. The drug was considered 100% effective against this parasite.
Adverse reactions of the deer to the drug were not observed.

Key words: Triclabendazole, fascioloidiasis, Fascioloides magna, white-tailed deer, Odocoileus
virginianus, parasitology, ant helmintic.

INTRODUCTION

Fascioloides magna (Platyhelminthes:

Digenea) is a common parasite of white-

tailed deer (Odocoileus virginanus) along

the Gulf Coast plains of Texas (USA). It

was present in 67% of male and 47% of

female white-tailed deer examined at the

Welder Wildlife Refuge in eastern Texas

(Glazner and Knowlton, 1967). Data from

clay soil sites of the refuge have shown a

100% prevalence of the infection in deer

of >3-yr-old (Qureshi, 1985). In deer, the

parasite may cause liver damage, abscess-

es, anemia, and may reduce the probabil-

ity of winter survival (Cheatum, 1951). The

parasite can infect domestic livestock lead-

ing to economic losses from fatal infec-

tions, chronic disease and condemnation

of livers at slaughter (Foreyt and Todd,

1976a, b). Treatment of the reservoir host,
white-tailed deer, with an effective drug

could theoretically reduce parasite popu-

lations by reducing pasture contamination

with F. magna eggs. Treating wild deer

could potentially ameliorate the adverse

effects of parasitism to the individual an-

imal as well as decreasing the potential for

transmission of F. magna to domestic live-

stock.

Tnic!abendazo!e is effective against both

immature and mature stages of Fasciola

he pat ica in sheep (Boray et a!., 1983; Smeal

and Hall, 1983) and goats (Wolff et a!.,

1983). Also it is highly effective in reduc-

ing numbers of F. hepatica and F. magna

in calves (Craig and Huey, 1984). This

study tested the effects of tnic!abendazole

in treatment of naturally acquired F. mag-

na infections in white-tailed deer.

MATERIALS AND METHODS

Twenty adult (>2 yr as determined by tooth

eruption and wear) white-tailed deer were cap-
tured from clay soil sites (biotope of interme-

diate host) on the Welder Wildlife Refuge (Sin-
ton, San Patricio County, Texas, USA; 28#{176}06’N,
97#{176}25’W)by using the helicopter drive-net tech-
nique (Beasom et a!., 1980). Immediately after
capture the deer were sedated with a mixture
of ketamine hydrochloride (150 mg; Ketaset,
Bristol Laboratories, Syracuse, New York, New

York 13201, USA) and xylazine hydrochloride

(10 mg; Rompun, Bayvet Division, Miles Lab-
oratory Inc., Shawnee, Kansas 66201, USA) giv-

en intravenously. They also were given anti-

biotic (oxytetracycline 10 mg/kg; Liquamycin
100, Pfizer Inc., New York, New York 10017,
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RESULTS

The number of F. magna eggs varied

greatly at the time of capture and at nec-

ropsy (Table 1). At capture, fecal exami-

nation indicated 59% (10 of 17) of deer

were infected, while at necropsy liver ex-

aminations showed that 95% (19 of 20) of

deer were infected. Some deer passing par-

asite eggs in the feces contained dead flukes

in their livers. One deer, number 85 (Table

1), in the treated group had calcified cysts

containing degenerated parasites that could

not be recovered and parasite eggs which

were not detected in the feces. In the con-

trol group, lesions resulting from parasite

infections were observed in nine of 10 deer,

and healthy specimens of F. magna were

recovered in all of them (Table 1). In the

treatment group, lesions suggestive of fluke

infections were observed in a!! of 10 deer,

but healthy parasites were not recovered

from any deer. Norma! F. magna from

the control deer were brown, translucent,

and internal structures were easily distin-

guished. Al! affected specimens from the

treated deer were immobile, black to grey-

ish-yellow, and their internal structures

were unrecognizable. Parasites from treat-

ed deer were smaller (P < 0.05) in size

than those from control deer. The mean

length of the parasites in control deer was

46 ± 8 mm while in treated deer it was

34 ± 7 mm. Some parasites had apparently

disintegrated because of the presence of

cysts in the liver that contained what ap-

peared to be tegumental tissue. Immature

specimens of F. magna were not recovered

from treated deer, while one immature

fluke each from five deer were recovered

from control deer.

Scanning electron microscopy revealed

numerous spines on the tegumental sur-

face of normal F. magna (Fig. 1). The

spines were conical and of different sizes.

The tegumenta! surface between the spines

was smooth and shiny. Flukes from the

treated group showed extensive damage to

the tegumenta! surface; it was rough, swol-

len and had erosions. Also, the spines were
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USA), corticosteroid (dexamethasone 2 mg;
Dexamethasone, Beecham Laboratories, Bristol,
Tennessee 37620, USA) and a preparation of

selenium and vitamin E (BO-SE, Burns-Biotee
Laboratories Inc., Omaha, Nebraska 68127, USA;

a dose of 1 mg selenium and 50 mg vitamin E).
Each deer was weighed, ear-tagged, and blood
and fecal samples were collected. Ten deer (3
males, 7 females) were treated orally with a 5%

solution of triclabendazole (Fasinex 5%, Ciba-
Giegy Corporation, Greensboro, North Carolina
27419, USA) at a dose of 10 mg/kg body weight.
Ten control deer (also 3 males, 7 females) were

given equivalent volumes of placebo. All the
deer were kept in a 64 x 64 m deer enclosure

and fed a 16% protein commercial deer pelleted
ration (Purina Chow, Purina Mills, Inc., St. Louis,
Missouri 63166, USA), whole corn and water ad
libitum from a common source. Three wk after

treatment deer were euthanized with a single
rifle shot and necropsied. A fecal sample was

collected from each deer and parasite eggs/g
feces were determined using the McMaster
technique (Dunn, 1978) with saturated zinc su!-
fate solution.

Livers were sliced in 10 mm sections to re-

cover specimens of F. magna. Liver sections

were kept in physiological saline baths at 37 C
for 12 hr, then washed and the wash filtered
through a number 70 mesh screen (212 �tm

opening) to recover immature flukes. Viability
of the parasites was determined by examining
their movement, color, texture, size and tegu-

ment integrity. Tegument integrity was further

evaluated by examination with scanning elec-
tron microscopy (SEM). For SEM, six flukes (four
from treated deer and two from control deer)
which represented the various changes observed

above were washed three times in 0.1 M Mi!-
lonig’s buffer (Millonig, 1964) at pH 7.4 for 10

mm. They were then fixed in 1% PFA, (2.5%

paraformaldehyde, 1% gluteraldehyde, 1% su-

crose and 1% dimethylsulfoxide) in 0.1 M in

Millonig’s buffer for 105 mm. They were washed
again as before and then incubated in 1 % tannic
acid in 0.1 M Millonig’s buffer at room tem-
perature. Following another wash the parasites
were post fixed in 1% osmium tetroxide in 0.1
M Millonig’s buffer at room temperature. The
specimens were then dehydrated in a graded

series of ethanol (25% v/v-100% v/v) and dried
in a Denton DCP-1 critical point drier (Denton
Vaculam, Inc., Cherry Hill, New Jersey 08003,

USA). They were placed on aluminum stubs,
coated with approximately 850 A gold-pallad-

ium, and observed on a Joel-JSM-25 S II scan-
ning electron microscope (Joel Ltd., Tokyo, Ja-
pan) at 12.5kV at 48 mm working distance.
Photographs were taken at four to eight differ-

ent locations on each fluke.
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TABLE 1. Number of Fascioloides magna eggs/g of feces at the time of capture and at necropsy and the

number of parasites recovered at necropsy from white-tailed deer on the Welder Wildlife Refuge (USA).

Parasites recovered at necropsy

Fecal analysis Healthy Affected
Deer

number Capture Necropsy Adult Immature Adult Immature

Control

133 200� 550� 2 0 0 0

134 550 250 12 1 0 0

135 -“ 1,300 47 1 0 0

136 -“ 300 24 0 0 0

137 200 200 6 1 0 0

138 0 150 5 0 0 0

139 150 1,000 6 0 0 0

141 0 0 4 1 0 0

143 0 -“ 0 0 0 0

144 800 1,900 14 1 0 0

i(SE) 190(261) 628(603) 12(13) 0.5(0.5)

Treatment

76 50 0 0 0 6 0

77 600 0 0 0 0� 0

78 50 0 0 0 21’ 0

79 50 0 0 0 3,� ()

80 0 700 0 0 2’ 0

81 0 0 0 0 4 0

82 200 0 0 0 14’ 0

83 -‘ 1,000 0 0 0’ 0

84 0 400 0 0 0� 0

85 0 0 0 0 0’ 0

i(SE) 105(185) 210(348) 5.2(6.8)

Eggs/g feces.
Fecal sample was not available.

Lesions and cysts of F. magna were present containing disintegrated parasites.

lost and pitted areas were visible. Regen- deer from the treated group had zero egg

eration of the tegument was not observed, counts at capture and high counts at nec-

ropsy but these deer had cysts containing
DISCUSSION . . . �,

necrotic ann clisintegrateci fluKes. It was

Mature F. magna occur in cysts with concluded that following treatment all the

the liver parenchyma and in order to reach eggs had not been flushed out of the ali-

the external environment their eggs have mentary tract in the 3 wk of the experi-

to pass from the cyst and to the digestive ment.

system via the bile ducts. This may be one All the parasites that could be recovered

of the reasons for the variability in the egg from the treated deer were either dead or

counts at capture and at necropsy. Two affected while those recovered from the

-*

FIGURE 1. Scanning electron micrographs of Fascioloides magna tegument from untreated (A and B)
and triclabendazole treated (C and D) white-tailed deer. The tegument of normal parasite (A and B) was

smooth, shiny and had numerous spines while that from affected flukes (C and D) was rough, swollen and

possessed numerous pits. Erosions occurred in the tegument of parasite from treated deer (C).
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control group were healthy. Immature

parasites were only recovered from deer

in the control group. Scanning electron mi-

croscopy revealed changes of the tegu-

ment of affected parasites. Bennett (1975)

emphasized the importance of tegumental

spines in trematodes as a target for anthel-

mintics and suggested that inhibition of

spine formation in juvenile digeneans could

prevent establishment of infection. Fair-

weather et a!. (1987) described the ap-

pearance of blebs, loss of spines and

sloughing of the tegument as the sequence

of the damage caused to F. hepatica by

the deacetylated (amine) metabolite of the

drug diamphenathide. In this study, sim-

ilar effects of triclabendazole on the teg-

ument of F. magna in white-tailed deer

were observed. Regeneration of the teg-

ument of affected flukes was not observed

and it was believed that the affected flukes

could not recover from the affects of the

drug. Therefore, efficacy of triclabenda-

zole was considered to be 100% against

naturally acquired F. magna infections.

This effectiveness of triclabendazo!e

against F. magna observed in this study

was comparable to the efficacy of this drug

against F. hepatica observed in other stud-

ies. Boray et a!. (1983) found an efficacy

of 100% of triclabendazole at 10 mg/kg

body weight for 6-wk-o!d F. hepatica in-

fections in sheep. Smeal and Hall (1983)

observed an efficacy of 99% of triclaben-

dazole at 10 mg/kg body weight in the

treatment of 1- to 12-wk-old infections of

F. hepatica in sheep. Also, Wolff et al.

(1983) observed 100% efficacy of tricla-

bendazole at a dosage of 10 mg/kg in the

treatment of experimental infections of F.

he pat ica in sheep. Eckert et a!. (1984) were

able to reduce F. hepatica infections and

mortality in sheep by repeated treatments

with triclabendazole.

Control of F. magna can be achieved

by treating the reservoir host, white-tailed

deer, with an effective drug to reduce the

pasture contamination with eggs. Bait or

supplement feed containing the drug can

be used to administer treatment to free

ranging deer at the time of peak trans-

mission of the parasite. In south Texas this

occurs at the end of winter and in spring.

The 100% effectiveness of triclabendazole

in treating F. magna makes the drug a

candidate for liver-fluke control programs

of the parasite in endemic areas.
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