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DISSEMINATED STAPHYLOCOCCAL INFECTION IN A

COLONY OF CAPTIVE GROUND SQUIRRELS (Citellus

lateralis,) H H

GA. CAMPBELL � S.D. KOSANKE, � D.M. TOTH � and G.L. WHITE �

Abstract: Purulent cutaneous and visceral lesions were observed in a colony of 68
golden-mantled ground squirrels, Citellus (Spermophilus)lateralis, used in a hiberna-
tion study. The squirrels had been purchased from a commercial supplier. Beginning

approximately three weeks after their purchase and during the following five weeks,
21 squirrels died. The predominate gross and histologic findings consisted of
multifocal suppurative lesions involving the skin, brain and numerous visceral
organs. Staphylococcus aureus was consistently found to be associated with the

disease.

INTRODUCTION

Staphylococcus aureus is cosmo-

politan in distribution and is a
common component of the normal
bacterial flora of the skin and mucus
membranes of animals and man. it is
considered an “opportunistic” pathogen,
waiting for proper conditions before

causing significant disease. The majori-
ty of reported cases of staphylococcal
infection in laboratory and exotic
rodents and rabbits are associated with

skin lesions due to minor trauma without

systemic disease being observed. Sup-
purative staphylococcal lesions in-
volving the skin and subcutaneous tissue

have been described in laboratory rats, 1,7

guinea pigs,’2 mice,2” gerbils,’ mink

and domestic rabbits. In guinea pigs, S.
aureus also has been isolated from cases
of osteoarthritis.” I)isseminated
staphylococcal infections, with forma-

tion of visceral abscesses, have been
reported in domestic rabbits’ ‘and in wild

rabbits and hares. “�

The following is a report of’ dis-
seminated S. aureus infection in a small
colony of captive ground squirrels.

CASE HISTORY

Sixty-eight ground squirrels (Citellus
lateralis) were purchased in early
August, 1979 from a commercial supplier
in Northern California. The animals
were captured locally and were quaran-

tined for approximately four weeks in

individual cages prior to shipment. The’
group included 12 adult males, 2() adult
females and a total of36 male and female
juveniles. The shipment consisted of’

three cages: one contained 12 adult

males, another contained 13 adult
females and the third contained 7 adult

LU Reprint requests should be sent to I)r. SI). Kosanke, Animal Resources and Facilities, the University of

Oklahoma Health Sciences Center, P.O. Box 26901, Oklahoma City, Oklahoma 731911, USA.

Department of Pathology, the University of Oklahoma Health Sciences Center, P.O. Box 26901, Oklahoma

City, Oklahoma 73190, USA.
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FIGURE 1. A necrotizing purulent reaction involving the skin of the face. The lesion

extended deep into the underlying skeletal muscles. H&E X 50.
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females and :36 imile and I (‘male

juveniles. These anlmals are usually

rec’ived from the supplier within one

day. In this case, however, the animals

were delayed overnight, thereby i’emain-

ing in the group cages at least 12 to l� Ii

longer than normal. The animals were

apparently in good health U�Ofl arrival.

All were pla-ed in individual cages, ex-

cept for the juveniles which were housed

two to a cage until maturity.

Approximately three weeks after their

arrival, 7 (if the animals in the colon�

showed sudden weight hiss, emaciation,

lethargy and evidence (if upper

respi ratorv disease characterized b�’ a

dry (‘rusty exudate around the external

nares. I)eath usually followed within two

days of onset of clinical signs. Over the

next five weeks, 10 adult males, 3 adult

females, 4 juvenile males and :i juvenile

females (lied. An additional adult male

died several months later. When the

disease outbreak terminated only one (if

the 12 adult males while 17 of the 20 adult

females had survived.

Postmortem examinations were per-

formed on nine squirrels. At necropsy,

representative samples of gross lesions,

as well as normal tissue, were fixed in

1 0’� neutral buffered fi)rmalin, processed

routinely, sectioned at 6 tim, stained with

Harris’ hematoxylin and eosin (H&E)

and Brown and Hopps (B&H) and ex-

amined microscopically. Specimens of

the head and nasopharyngeal area of

representative animals were decalcifled

and then processed as indicated above.

In 3 of the �) cases examined, blood was

aseptically withdrawn from the left ven-

tricle and cultured for bacteria. The

purulent cutaneous and visceral lesions

also were cultured. Coagulase positive S.
au reus was identified consistently from

the blood and tissues sampled. In one

instance, Eseheriehia co/i also was

cultured from heart blood.
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FIGURE 2. Vegetative mass, containing numerous gram-positive cocci, involves one
of the leaflets (L) of the mitral valve. H&E X 125.

NECROPSY FINDINGS

The most consistent gross findings

were marked emaciation and dry crusty

exudate around the external nares.
Almost all of the squirrels examined at

necropsy weighed as little as one-half

their normal weight at the time of death.

Many of the animals showed widespread
formation of cutaneous and visceral

abscesses. In two of the adult males,
cutaneous abscesses were present in the
region of the head and neck and were

deep-seated, with inflammatory tracts
extending deep into the subcutaneous

tissue and skeletal muscle of the face and

cheeks (Fig. 1). In one case the inflam-

matory tracts extended from the exterior

surface of the face into one of the fitcial
sinuses.

The upper respiratory lesions con-

sisted of a purulent rhinitis and sinusitis
with abscess formation. Lung lesions

ranged from a pneumonitis to abscess

formation. The necrotic tissue was heavi-

ly infiltrated with gram-positive cocci

tentatively identified as S. aureus by

B&H stain and confirmed by culture.

Pulmonary abscesses were exten sj ye,

nearly eroding through the pleural

capsule.

There were two cases of a vegetative

valvular endocarditis (Fig. 2. The

lesions involving the mitral valve were

composed of necrotic cellular debris,
polymophonuclear leucocytes, and large

colonies of gram.positive cocci iden ti lied

by culture as S. aureus.

The remaining visceral lesions ob-
served were embolic in nature, involving

primarily the brain, myocardium, liver,

pancreas and kidneys (Fig. 3). These
organs showed bacterial embolization

and abscess formation, with bacterial

colony growth.

l)lS(’USS ION

Staphylococcal infection may be in-

itiated in several ways. In newborn

domestic rabbits,” it has been described
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FIGURE 3. Bacterial embolization within a kidney glomerulus (G). B&H X 313.
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as beginning in the umbilical stump or

from skin abrasions. Tail rot in

laboratory rats,7 and osteoarthritis in

guinea pigs,’ both caused by S. aureus,

are initiated by mechanical trauma from
the caging material. In moist dermatitis

of staphylococcal origin described in

Mongolian gerbils, trauma from blood
sampling and fighting appeared to in-
crease the severity of the disease.”

Webelievethisdiseasewasinitiated by

fighting among the caged squirrels dur-

ing the prolonged transit. This belief is

supported by the higher mortality among

adult males who would be far more likely

to fight and thereby sustain injuries.
Traumatic skin injuries, inapparen

upon receipt, went unnoticed due to the

thick fur of the ground squirrels. Even at

necropsy some of these traumatic lesions

would have escaped detection, especially
in the region of the head, if the heads had

not been sectioned and examined
microscopically. The cutaneous, often

deep-seated, staphylococcal-infected bite

wounds observed would provide an ex-

cellent location for an ensuing systemic

infection.

This problem has not been described

previously in any ground squirrel

species, including C. lateralis. The

supplier of this group of animals reported
no similar infections or injuries occuring

in other animals trapped in the same

region at the same time. Thus, the infec-

tion was not endemic to the entire popula-

tion from which this group of animals

was selected.
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