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Schistosomiasis and Nutritional Myopathy in a

Brazilian Tapir (Tapirus terrestris)
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Behzad Yamini and T. W. Schillhorn van Veen, Animal Health Diagnostic Laboratory, Department of Pathology,
Michigan State University, East Lansing, Michigan 48824, USA

ABSTRACT: Gross lesions suggestive of severe

hepatoenteropathy and myopathy were noted
in a 4.5-yr-old Brazilian tapir (Tapirus terres-

tris) from a zoo in Michigan (USA). The major
microscopic lesions were granuhomatous hepa-

titis and hemorrhagic enteritis associated with
non-operculated eggs compatible with those of

the Schistosomatidae (Digenea). Skeletal muscle

and tongue contained foci of severe acute myo-

degeneration and necrosis. The hepatic vitamin
E value of 1.3 ppm dry weight was considered

critically low.

Key words: Tapir, schistosomiasis, myode-

generation, vitamin E, Tapirus terrestris, Het-

erobilharzia americana, case history, zoo.

A male Brazilian tapir (Tapirus terres-

tris) was born in captivity in Jackson, Mis-

sissippi (USA) and lived for some time in

Jacksonville, Florida (USA) and at an Ohio

zoo. The tapir arrived at the John Ball Park

Zoo (Grand Rapids, Michigan 49504, USA)

in June 1985 when it was approximately

3.5 yr old; it was housed indoors in a hold-

ing area. The tapir’s previous medical his-

tory was unremarkable, except for occa-

sional episodes of bloody diarrhea.

On 9 February 1986, the animal ap-

peared to be lethargic and anorectic and

had dark red urine and bloody diarrhea.

The animal was treated with 4 ml polyflex

(Ampicillin, Bristol-Myers Animal Health,

Evansville, Indiana 47721, USA) intra-

muscularly, but it died on 11 February

1986.

At necropsy, the lungs were diffusely

congested and had scattered areas of em-

physema and atelectasis. The liver was firm

and contained scattered yellow pale foci,

approximately 2 to 4 mm in diameter. The

stomach and small and large intestine were

diffusely hyperemic and edematous, with

petechial hemorrhages on the serosal sur-

faces. The contents of the small intestine

were hemorrhagic and mucoid. The kid-

neys were swollen and dark brown, and

contained scattered petechial hemor-

rhages. Skeletal muscle and myocardium

were pale.

Microbiologic and parasitobogic exami-

nations were not remarkable. Using mul-

tielemental analysis inductively coupled

organ plasma spectrometer (ICP) (Jerrel-

Ash Model 955 Atom Comp spectrometer;

Boston, Massachusetts 02402, USA) (Fas-

sel, 1978), concentrations of elements in

the kidney and liver were found to be

within expected ranges for equine and

porcine values (Braselton et al., 1981; Stowe

et al., 1986). Vitamin E and selenium levels

in the liver were 1.3 ppm (normal >10

ppm) and 1.20 ppm (normal >1.20 ppm),

respectively (the normal equine and por-

cine values established at the Animal

Health Diagnostic Laboratory, Michigan

State University, East Lansing, Michigan

48224, USA).

Tissues from all major organ systems,

including the brain, were fixed in neutral-

buffered 10% formahin, embedded in par-

affin, sectioned at 6 j.�m and stained with

hematoxyhin and eosin. Histologically, the

liver contained m ultifocal gran ubomas,

predominantly in portal triads and, to a

lesser extent, randomly scattered through-

out the parenchyma. The granubomas con-

sisted of numerous eosinophils, macro-

phages, epithehioid cells, lymphocytes and

plasma cells associated with multinucleat-

ed giant cells and fibroblasts. Some of the

granubomas contained non-operculated

eggs (Fig. 1), approximately 75 �m in

length, which appeared to be non-oper-
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FIGURE 1. Granulomatous hepatitis in a tapir with schistosomiasis. Note typical advanced circumoval

granuloma with centrally located schistosome egg, zone of epithelioid cells, and outer zone of fibrous connective

tissue infiltrated by lymphocytes, eosinophils and plasma cells. H&E.
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culated. The eggs had yellow-brown hya-

line shells. Most of the eggs contained an

embryo, which appeared to have been vi-

able at the time of fixation. Most of the

portal triads and periportal areas were dis-

torted due to the inflammatory cell infil-

tration and fibrosis. The stomach and in-

testines contained multifocal areas of

hemorrhage in the mucosa. There were

diffuse submucosal edema and hemor-

rhage associated with vascuhitis, fibrinoid

necrosis and an inflammatory cell infiltra-

tion consisting predominantly of eosino-

phils, macrophages, lymphocytes and plas-

ma cells. Some of the vilhi of the small

intestine had numerous parasite eggs (Fig.

2) in the lamina propria, similar to those

seen in the liver. The kidney had an ex-

tensive tubular degeneration and many

renal tubules contained granular eosino-

phihic casts. The skeletal and tongue muscles

contained foci of severe acute myodegen-

eration and necrosis (Fig. 3) characterized

by myofibrillar swelling, vacuolation, dis-

integration, loss of cross-striation and hy-

ahinization. Schistosomal hepatoenteritis

and nutritional myopathy were diagnosed,

based on histologic examination.

Schistosomiasis is a debilitating disease

caused by adult digeneans (family Schis-

tosomatidae) in the blood vessels (Soulsby,

1982) and eggs deposited in the tissue. Al-

though common in the tropics, schistoso-

miasis as a clinical disease is rare in mam-

mals in North America (Jones and Hunt,

1983). The most common species of schis-

tosomes that infect mammals in the Unit-

ed States are Schistosomatium douthitti

which occurs mainly in rodents and lago-

morphs and Heterobilharzia americana.

The latter has been recovered from nat-

urally occurring infections in the bobcat

(Lynx rufus) (Miller and Harkema, 1960),

raccoon (Procyon lotor) (Lee, 1962a), coy-

ote (Canis latrans) (Malek et al., 1961;

Custer and Pence, 1981), red wolf (Canis

rufus) (Custer and Pence, 1981), nutria

(Myocastor coypus) (Lee, 1962b), opos-
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FIGURE 2. Schistosome eggs and mixture of inflammatory cells in the lamina propria of small intestinal

villus of a tapir. H&E.

sum (Didelphis virginiana) (Kaplan, 1964),

white-tailed deer (Odocoileus virgini-

anus) (Davis and Liebke, 1971), and do-

mestic dog (Malek et al., 1961; Pierce, 1963;

Trasher, 1964; Feldman and Chester,

1968). Heterobilharzia americana, which

utilizes snails such as Lymnaea cubensis

or Pseudosuccinea columella as interme-

diate hosts, is found mainly in the Gulf

Coastal region of the United States. The

clinical signs and pathologic changes as-

sociated with a H. americana infection are

similar to those described for Schistosorna

mansoni infection in humans (Goff and

Ronald, 1981). Schistosomal lesions are as-

sociated with the host’s reaction to the eggs,

which pass from the adult female in the

mesenteric venus plexuses to the lumen of

the intestines. During this process, the eggs

infiltrate the intestinal wall, or are back-

washed through the portal vein and lodged

in the periportal tissues of the liver and

other organs. Granulomas are formed

around the eggs and subsequently progress

to fibrous nodules. In the liver this may

result in portal fibrosis.

The history of several episodes of bloody

diarrhea, the observed gastroenteritis with

hemorrhage and edema and the chronic

hepatic syndrome in the tapir we exam-

ined are consistent with a diagnosis of in-

testinal schistosomiasis. The eggs were ob-

served in the liver and intestinal wall. Adult

worms were not observed, but they were

not specifically examined for at necropsy.

They also were not detected in additional

sections from the intestinal wall.

Determination of the genus and species

of the schistosome in this tapir is specu-

lative; however, because the animal was

born and raised in the United States it was

probably infected with H. americana. This

species is not very host specific and has

been reported from numerous hosts (Lee,

1962a, b; Custer and Pence, 1981). It is

enzootic in the southern United States (Goff

and Ronald, 1981).

The very low vitamin E levels in the
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FIGURE 3. Skeletal muscle of a tapir with nutritional myopathy. Note myofibers with vacuolation, dis-

integration, loss of cross-striation, contraction bands and hyalinization. H&E.

liver of this tapir, in conjunction with the

degenerative myopathy of skeletal and

tongue muscle and possible myoglobinuric

nephrosis, were consistent with nutritional

myopathy due to vitamin E deficiency.

Schistosomiasis and myopathy due to hy-

povitaminosis E are recognized as signifi-

cant problems in both domestic and wild

animals. Our findings suggest that the tapir

should be considered among these species.
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