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ABERRATIONS OF THE TOOTH ARCADE AND MANDIBLE IN
DALL’S SHEEP FROM SOUTHWESTERN YUKON?®

ROBERT L. GLAZE,® MANFRED HOEFS® and THOMAS D. BUNCH®

Abstract: Nine Dall’s sheep (Ouis dalli dalli) collected in the Ruby Mountains of
southwestern Yukon were examined for aberrations of the tooth arcade and mandible.
Missing and displaced teeth were common in older sheep (=6 yr). Necrosis of the
mandible was observed in five of eight rams and in one ewe. Corynebacterium
pyogenes was cultured from exudates from two rams with enlarged fistulated
mandibles. The sequence of events leading to lesions of the tooth arcade and to
“lumpy jaw” is postulated to be associated with abnormal wearing of teeth and a
disrupted alignment of the tooth arcade, impaction of vegetable matter between teeth
and between the gingiva and the root of the tooth, and penetration of the traumatized
gingiva membrane and alveolus by oral bacteria which induce a necrotizing

infection.

INTRODUCTION

Aberrations of the tooth arcade (i.e.,
loosened, displaced, missing, or shed
teeth, excessive protrusion or uneven
abrasion, etc.) and focal osteolysis of the
mandible have a high prevalence in
many populations of Dall’s sheep
(Sheldon, 1930; Murie, 1944; Neiland,
1972; Hoefs and Cowan, 1979). Because
of enlargement of the mandible, the dis-
ease has been referred to as “lumpy jaw.”
Early reports of lumpy jaw in Dall’s
sheep implied that Actinomyces was the
etiologic agent (Murie, 1944).
Actinomyces, however, has never been
identified in lesions of the mandible in
Dall’s sheep (Neiland, 1972). Neiland
(1972) isolated Corynebacterium
pyogenes and Fusobacterium necro-
phorum from a severe case of lumpy jaw
in a Dall’s sheep. We collected several
Dall’s sheep from a population having a
high prevalence of lumpy jaw and herein
describe the lesions found.

MATERIALS AND METHODS

One ewe and eight rams were collected
from a population in the Ruby Range of
the Kluane Lake area in southwestern
Yukon. A post-mortem examination was
conducted on all sheep. The tooth arcade
and mandible of each animal was exam-
ined and abnormalities were recorded.
Two mandibles with large granulo-
matous lesions were removed, packaged
in blue ice and air transported to the
Utah State University Veterinary
Diagnostic Laboratory for identification
of pathogenic organisms and for
radiographic analysis. Exudate from
granulomatous lesions was examined for
Actinomyces according to the technique
of Carter (1973) and for other micro-
organisms by growing on blood agar as
described by Washington (1981).
Radiographs were taken of the lateral
sides of mandibles and of 6mm
transverse sections removed from areas
with granulomatous lesions.
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RESULTS

Aberrations of the tooth arcade were
observed in the ewe and five of the six
rams that were six or more yvears of age.
The severity of loss or displacement of
teeth was associated with increasing
age. The tooth arcades of the two rams
that were classified as 2 yr of age were
normal. The most extreme case of tooth
loss was observed in a ram judged to be
more than 14 yr of age. Abnormal protru-
sionin pairs of teeth was often associated
with missing teeth. Dental aberrations
also consisted of marked angulation of
occlusal surfaces of cheek teeth, with
sharp edges on the buccal aspect of
maxillary teeth and the lingual aspect of
mandibular teeth (Fig. 1).

Five of the eight rams and the ewe had
various degrees of focal necrosis of the
lower mandible. In more advanced cases,
the body of the mandible was markedly
enlarged. The periosteal surface of each

enlarged area was irregular and

roughened, often with several fistulous
tracts.

A creamy, viscous exudate was found
in sagittal sections of two mandibles
(Fig. 2). Associated with these pockets of
infection were one to several fistulous
tracts. Cultures of exudates grew
Corynebacterium pyogenes.

Radiographs of severely affected man-
dibles showed areas of radiolucency with
tracts extending downward from roots of
some molar teeth to the proliferative
periosteal surface. Cross sections of
affected mandibles showed focal areas
with loss of trabecular and cortical bone
(Fig. 3).

Impacted vegetation was observed in
some of the mandibles between the
gingiva and crown-root junction of molar
teeth. The impacted substance, which
often consisted of hardened plant
material, extended downward along the
roots of molar teeth.

FIGURE 1. Mandibles of a Dall's sheep showing a tooth that is missing or has
undergone excessive abrasion resulting in aberrant protrusions of opposing
occluding teeth.
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FIGURE 2. Sagittal section of a mandible of a Dall’'s sheep with necrotic areas
(arrows) from which Corynebacterium pyogenes was cultured.

FIGURE 3. Cross sections of affected mandibles showing extensive loss of
trabecular and cortical bone.

DISCUSSION rams in the Fall of 1979 (Hoefs and
The Yukon Wildlife Branch began to  Cowan 1979). They found that on a
inspect the jaws of hunter-killed Dall’'s  Territory-wide scale, 54" of the rams
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killed (n=176) had dental problems of
various kinds and/or affected man-
dibles. Preliminary analysis of 1980 data
revealed a similarly high prevalence of
dental lesions. Exudates from several of
these mandibles were cultured at the
Wildlife Pathology and Parasitology
Division of the Canadian National
Wildlife Research Center, Ottawa.
Actinomyces was not found, although
Proteus, Micrococci and Escherichia
were isolated.

The prevalence of aberrations of the
tooth arcade and mandible in the Dall’s
sheep we investigated approached 67%.
Based on studies of hunter-killed rams (7
yr old or older) in this population, the
prevalence was 49% in 1979 (n=35) and
45% in 1980 (n=30) (Hoefs and Cowan,
1979). The implications of this morbidity
rate are unknown; however, missing,
displaced or aberrant growth of teeth
must affect an animal’s consumption of
forage. Although the relationship of
tooth arcade aberrations and lumpy jaw
to malnutrition remains speculative,
Sheldon (1930) observed dead Dall’s
rams that were severely emaciated and
attributed their condition to lumpy jaw.
Murie (1944), in his classic study of Dall’s
sheep in Mt. McKinley National Park,
assumed that lumpy jaw lowered the life
expectancy of affected sheep by
predisposing them to predation. Allred
and Bradley (1966) concluded that
necrosis and other dental problems must
be considered an important limiting fac-
tor affecting life expectancy. Neiland
(1972) stated that sheep with lumpy jaw
do not efficiently use forage resources
and lose condition disproportionately to
seasonal declines in the nutritional
production of the range they inhabit.
Oral abscesses and necrotic areas harbor
organisms that may infect other tissues.

All sheep examined in this study were
in excellent condition. We were working,
however, in July when the quality of
alpine forage was near its seasonal peak.

Our observations support the conclu-
sion of Neiland (1972) that there is no

factual basis for associating lumpy jaw
in Dall’s sheep with Actinomycosis. We
believe that tooth arcade lesionsin Dall’s
sheep of the Kluane area are predisposed
by excessive abrasion of teeth, marked
angulation of occlusal surfaces and tooth
malalignment, with concomitant impac-
tion of vegetable matter. These
aberrations cause inadequate lateral
movement of the jaws and further sub-
normal resistance to wear. On the
reasons for this, we can only speculate.

The climate in the study area is
characterized by low annual precipita-
tion and frequent high winds. On the
west side of Kluane Lake, about three
miles from our study population, where
intensive ecological research has been
done, frequent dust storms result in the
deposition of large amounts of dust and
silt on the forage. The sheep in that area
do notlive aslong asin other areas of less
siltation. Accelerated tooth wear is
believed to be the primary cause of their
reduced longevity. It was found that the
dry weight of some of the plants con-
sisted of as much as 50% dry mineral
matter. Seventy percent of the skulls
(n=20) picked up in this area exhibited
lumpy jaw (Hoefs and Cowan, 1979).
This phenomenon may also apply to our
study area, though to a lesser degree.
Escalated tooth abrasion of sheep
resulting from siltation on forages also
has been observed in Siberian wild
sheep, Ovis nivicola, (Egorou, 1967).
Mastication of soil and sand by domestic
sheep of arid and semi-arid ranges of the
western and southwestern United States
also has been reported to cause
accelerated dental attrition (Jensen,
1974). The rate of wear was directly
related to volume of soil and sand
ingested.

Excessive tooth abrasion may also be
caused by ingestion of less palatable,
coarse vegetation. Some supportive
evidence comes from the analysis of data
acquired from mandibles submitted by
sheep hunters, which suggests that
dense populations of sheep also have
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high prevalence of mandibular and den-
tal problems. It is in high density pop-
ulations that use of less palatable coarse
forage is most likely.

Lastly, improper mineralization of the
developing tooth from a calcium deficien-
cy or a calcium phosphorous imbalance
may also contribute to tooth and jaw
anomalies. Research conducted on
domestic sheep identified a relationship
between mandibular anomalies and the
pasturing of sheep on marginal ranges
(Orr, 1979). Domestic sheep subsisting on

phosphorus-unbalanced diets during
their first 18 mo develop defective tooth
enamel and dentine (Jensen, 1974).

Chronic infections, such as we ob-
served in Dall’s sheep, also may lead to
enlargements of the mandibles and
numerous fistulous tracts. These effects
resemble the Actinomyces lesions that
have been described for domestic
livestock and therefore may have led to
Actinomyces being considered as the sole
etiological agent of lumpy jaw in Dall’s

calcium-deficient diets or calcium/ sheep.
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