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Strongyloidiasis in Cotton Rats (Sigmodon hispidus)

from Central Oklahoma

Chandikumar S. Elangbam,’ Charles W. QuaIls, Jr.,’ Robert L. Lochmiller,2 and James F. Boggs,2 ‘Department
of Veterinary Pathology, College of Veterinary Medicine, Oklahoma State University, Stillwater, Oklahoma 74078,
USA; 2 Department of Zoology, Oklahoma State University, Stillwater, Oklahoma 74078, USA

ABSTRACT: Thirty-one of 40 cotton rats (Sig-
niodon hispidus) collected from central Okla-
homa were infected with Strongyloides sp. (78%

prevalence). Larvae of Strongyloides sp. (rhab-
ditiform or filariform) were not demonstrable
in intestinal contents and scrapings. Female
nematodes recovered from intestinal contents

and scrapings had morphological similarities
with Strongyloides sigmodontis. Cotton rats in-

fected with Strongyloides sp. were indistin-

guishable clinically from non-infected hosts. In-

fected animals had no significant gross lesions,

but the presence of Strongyloides sp. in the in-

testinal mucosa was associated with villus atro-
phy arid mild to moderate infiltration of the
lamina propria by lymphocytes, plasma cells

arid occasional eosinophils. Other organs or tis-
sues examined were free froni lesions induced
by Strongyloides sp.

Key words: Strongyloides sp., nematode in-

fection, prevalence, pathology, cotton rats, Sig-

modon his pidus.

Species within the genus Strong yloides

parasitize many domestic and wild ani-

mals, including humans (Flynn, 1973;

Stewart et a!., 1976; Moqbe!, 1980; Clark,

1984). Although species of Strongyloides

have been reported from a!! regions of the

gastrointestinal tract, including the stom-

ach (Winter, 1958) and large intestine (Lit-

tle, 1966), most species infect the anterior

small intestine where larvae are found in

tunnels within the intestinal mucosa. Infec-

tions of high intensity can cause mortality

in neonatal animals under appropriate epi-

zootiologic circumstances (McClure and

Guilloud, 1971). Clinical signs of infected

animals often include diarrhea, weight loss,

dehydration, hypoproteinemia, eosino-

philia, anorexia and debility (McClure et

a!., 1973).

Infection of cotton rats with Strongy-

bides sp.. was first reported by Baylis

(1945). Melvin and Chandler (1950) sub-

sequently described Strongyboides sig-

rnodontis and reported its prevalence in

populations of cotton rats. High preva-

lences of S. sigrnodontis have been re-

ported among cotton rat populations in

Florida and Texas (Kinsella, 1974; Martin

and Huffman, 1980); but the pathology

associated with these infections has not

been described. The aim of this study was

to describe the gross and microscopic le-

sions resulting from infections of Stron-

gyloides sp. in wild cotton rats collected

from central Oklahoma, a region where

Strongyloides sp. has not been reported

previously.

We collected cotton rats from two dis-

tinct populations inhabiting similar habi-

tats in McClain County, central Oklahoma

(USA; 34#{176}58’N, 97#{176}35’W), in January and

August of 1987. Animals were collected

from un-grazed, tall-grass prairie within a

post oak (Quercus steblata)-blackjack oak

(Quercus rnaribandica) savanna ecosystem

using Sherman live-traps (Sherman Traps,

Inc., Tallahassee, Florida 32316, USA)

baited with rolled oats. Cotton rats were

returned to the laboratory, placed in in-

dividual polycarbonate cages with wire

tops containing wood-chips as bedding, and

fasted overnight with water provided ad

libitum. Age of cotton rats (Stafford and

Stout, 1983) was determined using body

weight criteria (<60 g, juvenile; 60 to <100

g, subadult; >100 g, adult). Cotton rats

were then killed by cervical dislocation

and necropsied. Liver, kidney, adrenal,

pancreas and representative samples of in-

testinal areas, reproductive organs, brain,

heart and skin were fixed in 10% buffered

formalin and processed for paraffin

embedment. Tissue samples were sec-

tioned at 6 �sm and stained with hematox-

ylin and eosin. Gastrointestinal contents
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FIGURE 1. Histological section of small intestine

from a cotton rat with cross sections of adult Stron-

gyloides sp.; note smooth cuticle (arrow) and char-

acteristic dark staining ovary (arrowhead). H&E.
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TABLE 1. Prevalence and intensity of Strongyloides

sp. in cotton rats collected from central Oklahoma,

January and August 1987

Prevalence

Number

infected/

number
Sex Age examined % Intensity

Male Adult

Subadult

Juvenile

11/11

11/13

1/3

100

85

33

69.3 ± 25.7�

9.0 ± 4.4

3.0

Female Adult

Subadult

Juvenile

2/6

5/5

1/2

33

100

50

8.5 ± 5.5

6.2 ± 2.1

1.0

Mean ± standard error.

and mucosal scrapings were examined for

Strong yboides sp. with the aid of a dis-

secting microscopy.

Nematodes were mounted in lactophe-

no! for study of their morphologic char-

acters. Only female Strong yboides sp. were

found. Eleven randomly selected worms

from five cotton rats had the following

morphologic features: body length, 3.45 to

4.56 mm; diameter in esophageal region,

30 �tm; diameter just anterior to anus, 25

to 30 /zm; length of esophagus, 0.71 to 0.82

mm (18 to 21% of total body length); vulva

with slightly elevated lips located 2.08 to

2.90 mm from anterior end (60 to 64% of

total body length); uteri with 10 to 18 eggs

and eggs, 23 to 42 �m long; and tail con-

stricted just posterior to anus and ends

bluntly. These morphologic characters

were similar to the description provided

by Melvin and Chandler (1950) for S. sig-

modontis. We did not attempt to culture

larvae and free-living adults. Representa-

tive specimens of Strongyboides sp. col-

lected in this study were deposited in the

U.S. National Parasite Collection (Animal

Parasitology Institute, USDA, Beltsville,

Maryland 20705, USA; accession number

80566).

Forty wild cotton rats were collected

from the two study locations. No clinical

signs were observed in any cotton rats col-

lected. Examination of intestinal contents

and mucosal scrapings revealed Strong y-

bides sp. in 31 animals (78% prevalence)

with a mean intensity of 29.5 ± 10.3 worms

per infected host (Table 1). Range was 1

to 261 worms.

Gross lesions associated with Strong y-

bides sp. infection were not observed in

any of the cotton rats. Histological exam-

ination revealed that 22 of 40 cotton rats

had microscopic lesions associated with

Strongyboides sp. The lesions of strongy-

loidiasis were confined to the small intes-

tine with mild to moderate inflammatory

responses. A few adults, eggs and numer-

ous larvae of Strong yboides sp. were pres-

ent in interepithelial tunnels at the base of

villi and within crypt lumina (Figs. 1-3).

Both rhabditiform and filariform (Fig. 3)

larvae were present. Cross-sections of adult

Strongyboides sp. in intestinal epithelium

were characterized by a smooth cuticle,
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FIGURE 2. Eggs (arrowhead) and rhabditiform

larva (arrow) of Strongy!oides sp. within the intes-

titial crypt of a cotton rat. 11&E.

small body diameter (21 to 42 �m) and

darkly stained ovaries and ova (Fig. 1).

Diagnosis was supported by their intense

staining capacity, size of ova, site of in-

fection and frequent presence of eggs in

cross sections (Chitwood and Lichtenfels,

1972). A moderate inflammatory response

to the larvae of Strongyboides sp. charac-

teristically included atrophic villi, mod-

erately hyperactive cry pts, epithelial

hyperplasia and infiltration with lympho-

cytes, plasma cells, and eosinophi!s in the

lamina propria (Fig. 4). Occasionally, the

crypt lumina contained degenerate, ne-

erotic sloughed epithelial cells. In mild in-

flammatory responses, changes in the villi

and crypts of Lieberkuhn, including infil-

tration with lymphocytes and plasma cells

in the lamina propria, were minima!. Sub-

mucosa and serosa of the small intestine

essentially were normal. Microscopic

FIGURE 3. Small intestine from a cotton rat; note

fragments of migrating larva (arrows) of .Strongy-

bides sp. within the small intestinal crvpts. H&E.

changes of the small intestine observed in

our study were similar to infections of

Strongyloides ratti of laboratory rats

(Moqbel, 1980). Strongyloides sp. was not

observed in the esophagus, stomach and

large intestine of infected cotton rats.

Likewise, histologic examination of other

organs (liver, kidney, lung, heart, adrenals,

genital organs, brain, skin and pancreas)

showed no lesions associated with Stron-

gyboides sp.

Prevalence of Strongyloides sp. infec-

tion observed in our study was greater than

the 49% reported for S. sigmodontis in

cotton rat populations in Texas (Martin and

Huffman, 1980) and 14% in Florida (Kin-

sella, 1974), but similar to the 70% re-

ported by Melvin and Chandler (1950) in

Texas. Melvin and Chandler (1950) at-

tempted to infect a variety of potential
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FIGURE 4. Moderately hyperactive crypts and in-

filtration of mononuclear cells arid eosinophils through

lamina propria of small intestine of a cotton rat with

.Slrongyloides sp.; note embrvonated egg within the

crypts (arrow). H&E.

hosts, including hamsters, guinea pigs,

white rats, mice and rabbits, with subcu-

taneous injections of large numbers (1,000

to 1,200) of filariform larvae. They were

unsuccessful at infecting these potential

hosts, concluding that S. sigmodontis is

host-specific for the cotton rat.

Autoinfection has been reported for S.

stercoralis and S. febis, where eggs dis-

charged from adult females develop into

larvae without the need to exit the host.

In cases where autoinfection has occurred,

changes in small and large intestines in

response to invasion by filariform larvae

range from a mild inflammatory cell re-

sponse to severe, acute, or granulomatous

or necrotizing enterocolitis. Larval inva-

sion of the submucosal and serosal lym-

phatics during autoinfection can result in

severe endolymphangitis with various de-

grees of lymphatic obstruction and sub-

mucosal and serosal edema, fibrosis or both

(Deppaoli and Johnsen, 1978). Some

Strongyloides spp. apparently can be

transmitted in utero and through mam-

mary secretions (Flynn, 1973). Strongy-

bides sp. reported in this study has the

potential of autoinfection as evidenced by

presence of larvae in the crypts. However,

we were unable to find any evidence of

Strongyboides sp. lesions in the large in-

testine, liver, lung, esophagus or skin sec-

tions of infected cotton rats. Furthermore,

no filariform larvae were demonstrable in

intestinal contents, including mucosal

scrapings. Autoinfection undoubtedly can

contribute to the severity of infection in a

host, but further study is needed to assess

its role and impact in the cotton rat.

This paper is submitted as College of

Veterinary Medicine, Oklahoma State

University, manuscript number 89-003.
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