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PERIODONTAL DISEASE IN SOUTHERN AFRICAN BUSHPIGS
(POTAMOCHOERUS PORCUS) AND WARTHOGS

(PHACOCHOERUS AETHIOPICUS)

Peter F. Woodall

Department of Anatomy, University of Queensland, St. Lucia, Queensland 4067, Australia

ABSTRACT:

Periodontal lesions were found in 14 of 100 bushpig (Potamochoerus porcus) skulls

and nine of 103 warthog (Phacochoerus aethiopicus) skulls from southern Africa. The prevalence
of periodontal disease showed a significant increase with age in the bushpig but not in the warthog
skulls. All the lesions affected the cheek teeth, particularly the molars. The lower prevalence of
lesions in older warthogs may be associated with their specialised molars and abrasive diet.
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INTRODUCTION

Periodontal disease is common in many
wild, domestic and feral mammals but it
is seldom reported from suids (Colyer,
1936; Anthony, 1950) although Samuel and
Woodall (1988) recently found it in over
20% of feral and domestic pigs (Sus scrofa)
examined in Australia. To extend this lat-
ter study, the skulls of wild bushpigs (Pot-
amochoerus porcus) and warthogs (Phac-
ochoerus aethiopicus) were examined for
evidence of periodontal disease.

Bushpigs and warthogs are both widely
distributed in Africa but bushpigs prefer
moister habitats with dense cover (Smith-
ers, 1983). Bushpigs are omnivorous, root-
ing for underground rhizomes, bulbs and
tubers, earthworms and insect pupae and
also feeding on fruit, agricultural crops and
carrion (Smithers, 1983). Their dental for-
mula is the same as that of the domestic
pig (Nowak and Paradiso, 1983) but their
skull differs from that of the pig in several
respects (Ewer, 1958).

Warthogs are predominantly selective
grazers (Ewer, 1958; Smithers, 1983) al-
though, particularly in winter, they root
for the underground rhizomes of grasses
(Cumming, 1975). The skull is very mod-
ified (Ewer, 1958), as is the dentition with
very large canines and unique third mo-
lars. These consist of long columns of den-
tine, encased with a thick enamel layer
covered with cementum which packs the
columns together (Mason, 1984). The third

Bushpig, Potamochoerus porcus, warthog, Phacochoerus aethiopicus, periodontal

molars have semi-persistent pulps and con-
tinue to grow for 3 to 4 yr. They are the
last teeth to erupt and move progressively
forward in the jaw, replacing the rostral
premolars and molars (Mason, 1984).

MATERIALS AND METHODS

One hundred bushpig and 103 warthog skulls
from various localities in Botswana, Zimbabwe
and Zambia in the collection of the Natural
History Museum of Zimbabwe (P.O. Box 240,
Bulawayo, Zimbabwe) were examined for stage
of dentition, irregularities in wear or position of
teeth, and the state of the alveolar bone.

The skulls were classified into four groups
according to the eruption of the molars and the
approximate ages of these groups were esti-
mated using the methods of Sowls and Phelps
(1968) for the bushpig and Mason (1984) for the
warthog. The times of eruption of bushpig teeth
were similar to those recorded for feral pigs by
Matschke (1967) and this source was used for
estimates of eruption times for the third molar,
not given by Sowls and Phelps (1968).

Lesions were scored following the methods of
Samuel and Woodall (1988): (1) recession of al-
veolar crests (Figs. 1, 3), with or without mild
localized exostosis, classed as grade 2; and (2)
more severe changes with distortion or destruc-
tion of alveoli and exposure of tooth roots (Figs.
2, 4) or loss of teeth classed as grade 3. Grade
1, relating to soft tissue lesions, could not be
allocated in this study. The presence of supra-
gingival plaque or tartar, the presence of fibre
between teeth (Fig. 4), and bony changes as-
sociated with the eruption of teeth, were not
recorded as pathological changes. All lesions were
photographed to allow later confirmation of the
grades allocated. For comparisons between
species or age-groups, each skull was assigned a
grade equal to that of its most severe lesion.
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FIGURE 1. Grade 2 lesions of periodontal disease
affecting the first and second lower molars of a 22-
to 26-mo-old bushpig from the Vumba, Zimbabwe.

[

Chi-square and Fisher Exact tests (Siegel, 1956)
were used to test the significance of differences
between species and age classes.

RESULTS

Pathological changes to the periodontal
bone were observed in 14% of bushpig
skulls and 9% of warthog skulls; this dif-
ference was not statistically significant (P
> 0.1). For both species, the sample of
skulls represented a similar distribution of
ages (Table 1). The prevalence of perio-
dontal disease showed a significant in-
crease with age for the bushpig (P < 0.01)
but a much smaller, non-significant in-
crease with age in the warthog. The wart-
hog skulls showed more grade 2 and fewer
grade 3 lesions than the bushpig skulls but
this was not statistically significant (Fisher
Exact Test, P > 0.03).

FIGURE 2. Grade 3 lesions at the second upper
molar and, less marked, at the first lower molar of a
>26-mo-old bushpig from the Victoria Falls rain for-
est, Zimbabwe.

FIGURE 3. Accumulation of fibre between the first
and second lower molars and grade 2 lesions at the
second lower molar of a 10- to 18-mo-old warthog
from Nagupande, Zimbabwe.

All the lesions involved cheek teeth and
lesions were not observed around the in-
cisors or canines. The molars were affected
significantly more frequently than the pre-
molars in the bushpig (P < 0.01) but the
fourth premolar was often affected in
warthogs (Table 2). Plant fibres and debris
were often packed into the cavities formed
by erosion around the roots of teeth (Figs.
3, 4).

DISCUSSION

This study has identified periodontal
disease in two species of wild African suids,
indicating that it is more widespread in
suids that previously reported. The prev-
alence of the disease (grades 2 + 3) was

Grade 3 lesions and the accumulation

FIGURE 4.
of fibre at the second lower molar of an 18- to 25-
mo-old warthog from Nagupande, Zimbabwe. The
upper first molar has been lost and part of the crown
of the lower first molar is missing without apparent
periodontal disease.
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TABLE 1. Age distribution of periodontal disease in
bushpigs and warthogs.

% Prevalence
of each disease

Age class Estimated  Total grade®
(molar eruption) age (mo)* sample 2 3
Bushpig

M1 <13 22 0 0
M2 13-22 18 0 0
M3 erupting 22-26 23 2 0
M3+ >26 37 3 9
Total 100 5 9
Warthog
M1 <10 13 0 0
M2 10-18 23 2 0
M3 <30 mm 18-25 25 2 1
M3 >30 mm >25 42 3 1
Total 103 7 2

* Ages estimated using Sowls and Phelps (1968) for bushpigs
and Mason (1984) for warthogs.
*See text for descriptions of grades of severity.

lower in the bushpigs (14%) and warthogs
(9%) than in Australian feral pigs (21%)
(Samuel and Woodall, 1988), although the
difference was only significant in the case
of the warthogs/feral pigs (Chi-square
analysis, P < 0.02). Warthogs showed a
lower overall prevalence of periodontal
disease and a lower prevalence of grade 3
lesions than did bushpigs but these differ-
ences were not statistically significant.
Bushpigs showed increasing prevalence
and severity of periodontal disease with

age (Table 1). Feral pigs show a similar
pattern (Samuel and Woodall, 1988) but
have evidence of the disease at an earlier
age: 16% had grade 2 or 3 lesions at 12 to
22 mo, compared with 0% of bushpigs in
this age group.

The molars of feral pigs and bushpigs
experience considerable stress and abra-
sion during mastication, as evidenced by
their rapid wear, particularly in the case
of the first and second molars which erupt
before the third molars and thus are sub-
ject to wear for a longer period. In both
these species, periodontal disease is most
associated with the molars, and its prev-
alence increases considerably with age.

Warthogs do not show a marked in-
crease in the prevalence or severity of the
disease with age. Their highly specialised,
high crowned, third molars grow forward
from the back of the jaw to replace the
first and second molars as these become
worn and lost (Mason, 1984). They seem
to be adapted for grinding the grass and
particularly the tough rhizomes which,
with associated soil particles, are very ab-
rasive (Cumming, 1975; Mason, 1984).
Their specialised structure may be an im-
portant factor in reducing the incidence
of periodontal disease in this species com-
pared to feral pigs and bushpigs which
have less specialised, bunodont molars. All
the lesions affecting the third molar in

TABLE 2. Location of periodontal lesions in bushpigs and warthogs.

% Animals with lesions at each site*

Premolars Molars
Most severe
lesion 1 2 3 4 1 2 3
Bushpig
2 0 0 2 2 3 3 5
3 0 0 2 2 5 15 8
Sample size" 78 60 60 60 78 60 37
Warthog
2 — — 0 5 3 6 7
3 — — 0 2 0 3 0
Sample size® 67 42 90 67 42

* See text for descriptions of grades of severity.

* Younger animals did not have all teeth erupted, hence the smaller sample sizes for these categories.
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warthogs were associated with the rostral
end of the tooth where the more rostral
molars were being replaced (Fig. 4) so that
the process of molar progression and re-
placement may predispose these locations
to periodontal disease.

Periodontal disease is associated with the
accumulation of bacterial plaque on the
teeth causing a destructive response in the
adjacent tissue (Page and Schroeder, 1982).
Coarse food may provide some protection
against the disease by its abrasive action
and by stimulating vigorous chewing
(Amand and Tinkelman, 1985). Thus the
warthogs’ diet may be another factor in
reducing the prevalence of periodontal
disease in this species.

It is probable that only grade 3 lesions
would have interfered with mastication, so
this condition would contribute little to the
mortality of the population in either
species.
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