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EXPERIMENTAL CONTAGIOUS ECTHYMA IN MULE DEER,
WHITE-TAILED DEER, PRONGHORN AND WAPITI'

William R. Lance,? Charles P. Hibler, and James DeMartini
Department of Pathology, Colorado State University, Fort Collins, Colorado 80523, USA

ABSTRACT:

Hand-reared mule deer fawns (Odocoileus hemionus), white-tailed deer fawns (Odocoileus

virginianus), pronghorn fawns (Antilocapra americana) and wapiti calves (Cervus elaphus nelsoni) were
exposed to contagious ecthyma lesion material obtained from Rocky Mountain bighorn sheep (Ovis cana-
densis canadensis) to determine the susceptibility and pathogenesis in these species. All four species devel-
oped mucocutaneous proliferative lesions of the oral cavity, grossly and histologically compatible with con-
tagious ecthyma. The limited clinical responses to the virus indicated that contagious ecthyma would not

seriously impact free-ranging individuals.

INTRODUCTION

Contagious ecthyma (CE) is a viral disease
of oral mucosa and skin, produced by members
of the parapox group. Steeb described this dis-
ease among domestic sheep in Europe in 1789
(Abdussalam, 1957) but contagious ecthyma was
not documented in North America until 1929
when it was first found in four flocks of do-
mestic sheep (Ovis aries) in California (Ho-
warth, 1929). Its first description in wildlife was
in a herd of Rocky Mountain bighorn sheep in
Canada in 1954 (Connell, 1954). Other out-
breaks in wildlife species have been in chamois
(Rubricapra rubricapra) (Kater and Hansen,
1962), steinbok (Raphicerus campestris) (Kater
and Hansen, 1962), mountain goats (Oreamnos
americanus) (Carr, 1968; Samuel et al., 1975;
Hebert et al., 1977), California bighorn sheep
(Ovis canadensis californiana) (Blaisdell, 1976),
Dall’s sheep (Ovis dalli) (Dieterich et al., 1981;
Smith et al., 1982), musk ox (Qvibos moscha-
tus) (Kummeneje and Krogsrud, 1978; Dieter-
ich et al., 1981) and reindeer (Rangifer taran-
dus) (Kummeneje and Krogsrud, 1979).

During the fall of 1978 the Rocky Mountain
bighorn sheep herds in the mountains near Sa-
guache, Colorado, experienced an epizootic of
contagious ecthyma (Lance et al., 1981). The
spontaneous occurrence of this disease, previ-
ously unreported in the bighorn sheep of Col-
orado, prompted investigation of the potential
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host range of this strain of contagious ecthyma
virus for other native free-ranging ruminants
of the state.

MATERIALS AND METHODS
Animal facilities

Trials were conducted at the Wild Animal Disease
Center Foothills Facility, Fort Collins, Colorado. This
facility consists of an 8-ha fenced enclosure contain-
ing a holding facility divided into three equal sec-
tions totaling 2.5 ha, an enclosure of 12 covered iso-
lation pens, and four partially covered outside pens.
The animals were fed a ration of leafy alfalfa hay
supplemented with a specially mixed wildlife grain
ration supplied by a local feed company (Ranch-Way,
Inc., Fort Collins, Colorado 80523, USA). This facil-
ity had never housed animals with signs of a muco-
cutaneous proliferative disease.

Animals

Mule deer fawns, pronghorn fawns and wapiti
calves were provided by the Colorado Division of
Wildlife. They were born to free-ranging animals,
picked up by private individuals as “orphans,” and
brought to local district game managers. All were
maintained at the Wild Animal Disease Center Foot-
hills Facility, and hand-reared.

Two white-tailed deer fawns from a captive herd
were provided by the Oklahoma Cooperative Wild-
life Research Unit, Stillwater, Oklahoma. The third
was born to a free-ranging doe and provided by the
Colorado Division of Wildlife.

Experimental exposure

In all trials, a 1-cm? area of upper oral mucosa,
lateral nasal mucocutaneous junction, and axillary
region were lightly scarified with a sterile 22 gauge
needle and one drop of virus-containing inoculum
applied. Each inoculum consisted of a 10% suspen-
sion of lesion material from a spontaneous bighorn
sheep case (signal case), in sterile phosphate-buffered
saline (PBS), with penicillin-G (100 IU/ml) and
streptomycin (100 mg/ml). Viral particles morpho-
logically compatible with parapox were observed in
the lesion suspension, using negative contrast elec-
tron microscopy with potassium phosphotungstate
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FIGURE 1.

Three mule deer fawns, three pronghorn fawns,
three wapiti calves and two white-tailed deer fawns
were exposed to bighorn sheep signal case suspension
at 10-12 wk of age. An additional animal of each of
the above species of similar age was scarified only at
the exposure sites and maintained separately as con-
trols. One additional pronghorn and one mule deer
were exposed to the lesion suspension and killed at
the time of maximal lesion development to provide
material for electron microscopy and histological ex-
amination.

Each animal was carefully examined prior to ex-
posure for active or healed lesions of contagious ec-
thyma. Photographs were taken for supporting evi-

TaBLE 1.
material from bighorn sheep.

Results of experimental exposure of 10-12

Lesions (arrow) of contagious ecthyma in oral cavity of a mule deer 10 days postexposure.

dence. All animals were observed closely for lesion
development and regression.

Histological and ultrastructural pathology

Tissues for electron microscopy were trimmed to
less than 1 mm thickness, fixed in buffered 3% glu-
taraldehyde for 2 hr, postfixed in osmium tetraoxide
and placed in successive changes of buffer. The tissue
was embedded in Epon¥, sections cut, and stained
with lead citrate and uranyl acetate. The sections
were examined and photographed on a Hitachi mod-
el HU 12A electron microscope at 75 kV with a plate
magpnification of 2,500 to 42,000.

wk old wild ruminants to contagious ecthyma lesion

Number

Lesion size

Species of animals Status at 9-11 days PE* Secondary lesions

Mule deer 3 exposed >1 em present

Mule deer 1 control none none

Wapiti 3 exposed <l em present in

one individual

Wapiti 1 control none none

Pronghorn 3 exposed >1 em present
Pronghorn 1 control none none

White-tailed deer 2 exposed <l cm none

White-tailed deer 1 control none none

* PE = Postexposure
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FIGURE 2.

FIGURE 3. Photomicrograph of lesion of contagious ecthyma in a mule deer 10 days postexposure. Note
epidermal peg formation (arrow) (H&E). X87.
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FiGuRreE 4.
xX120.000.

RESULTS

White-tailed deer and wapiti did not develop
oral lesions larger than 0.5 ¢m at any exposure
sites. Oral lesions reached maximum size in 9-
11 days postexposure and completely regressed
by 19 days postexposure. Secondary metastatic
oral lesions occurred in only one wapiti. Lesions
did not develop at the nasal or axillary exposure
sites.

Pronghorn and mule deer developed lesions
up to 1 em in diameter at all exposure sites 9-
11 davs postexposure (Table 1). Grossly. oral
lesions in these species were smooth. elevated.
multilobulated. sharply delineated. eream-col-
ored areas (Figs. 1. 2). Metastatic secondary le-
sions developed at corresponding sites on the
lower lip in both species. Lesions in wapiti and
white-tailed deer were of similar character but
lesser in extent. Between 14-16 days postex-
posure. the lesions regressed. Scars or vitiligi-
nous areas did not develop at lesion sites. Nasal
and axillary exposure sites did not develop le-
sions. Scarified areas in control animals devel-
oped only transient inflammatory response
which was completely resolved in 3-4 days.
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Viral particles in lesion of contagious ecthyma from a pronghorn 10 days postexposure.

Histologically., uncomplicated lesions in
pronghorn and mule deer at 10-14 days postin-
fection were characterized by acanthotic epi-
dermis with moderate epithelial peg formation
penetrating the dermis (Fig. 3). Mononuclear
cell infiltration of the dermis was mild to mod-
erate. Ballooning degeneration was not promi-
nent in any sections examined.

Pronghorn lesion material examined by elec-
tron microscopy contained epidermal cells
undergoing degenerative changes with clusters
of viral particles within damaged cyvtoplasm
(Fig. 4). These large ovoid cyvtoplasmic particles
had a dense. somewhat filamentous core sur-
rounded by a homogeneous matrix. This core
was enclosed by a narrow. clear. undulating
band in some particles. A thick. dense outer
shell covered the particles. Particles were not
seen within the nucleus.

DISCUSSION

Results clearly indicated that white-tailed
deer. mule deer. pronghorn and wapiti will de-
velop lesions in response to lesion material con-
taining contagious ecthyma virus (Table 1), In
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pronghorn, the agent was demonstrated within
lesion material by electron microscopy. Clinical
response of these species is transient and very
mild. The disease would probably be of mini-
mal consequence to free-ranging animals.

Morphologically, lesions produced on oral
mucosal surfaces in these animals differed
grossly from those of bighorn sheep (Blaisdell,
1976) and domestic sheep (Howarth, 1929) in
that they had a smooth, multilobulated, raised
glistening character, compared to the more
characteristic papillomatous lesion seen in the
latter species. Histologically, lesions of mule deer
and pronghorn differed from those described in
domestic sheep by the conspicuous absence of
significant areas of epidermal ballooning de-
generation. Also, cytoplasmic inclusion bodies
consistently described in domestic species could
not be histologically demonstrated.
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