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ABSTRACT
Bats are known to be the only flying mammals. Eidolon helvum is a species of fruit bats that is reported to have great economic
and health importance, while also having an unsavoury reputation in many cultures in Nigeria. This study investigated the dental
formula and dental pathologies of Eidolon helvum captured from the wild. The dental profile of 35 adult bats (20 males, 15
females) was assessed. The animals were observed to have a heterodont dentition. The males were observed to have a total of 30
to 36 teeth, while the females had 30 to 34 teeth. A missing lower incisor was observed in some of the females while the males
showed a varying number of upper premolar. Severe attrition and edentulousness were observed in some bats examined. Results
obtained from this work may shed more light on the different dental pathologies observed in the adult Eidolon helvum in Nigeria.
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INTRODUCTION
A healthy dentition is important to both quality of life and
nutrition. However, oral disease has been shown to affect
systemic health (Moynihan and Petersen, 2004; Ali, 2015).
Dentition is the characteristic arrangement of teeth, the type,
shape and number in a particular species at a certain age. They
are important for aesthetics, phonation and protection (Holt et
al., 2000). In Veterinary Medicine, dentition is an essential
tool for aging (Getty, 1975; Dyce et al., 2002). Broadly,
dentition can be divided into deciduous and permanent. The
dental formula is the numerical representation of the different
types of teeth in the oral cavity (Zengingul et al., 2007).
Alterations in the dentition may have widespread influences,
including the feeding habit of the animal. Tooth wear is an allembracing term used to describe the combined processes of
erosion, attrition and abrasion and the diagnosis of dental
pathology and also age determination (Zengingul et al., 2007).
The African straw-coloured bat, Eidolon helvum, is a
megachiroptera, and the second largest fruit eating bat in
Africa, with unique morphological, ecological and

reproductive characteristics (Juste et al., 2000). It is found in
Africa, Asia (the Arab Peninsula) and the southwest of the
Arab Peninsula (Odukoya et al., 2009). Weight and size have
been generally used to determine or estimate the age (juvenile,
adolescent and adult) in the Eidolon helvum (Odukoya et al.,
2009). The males have been reported to be larger than the
females (Odukoya et al., 2009; Igado et al., 2015). Of public
health importance is the fact that these bats have been reported
to be reservoirs of the rabies virus and other viruses that can
infect humans and other domestic animals and wildlife
(Aghomo et al., 1990; Calisher et al., 2006). The economic
importance lies in the fact that as unsavoury as their reputation
may be, they have been found to be useful in the control of
insects, reseeding cut forests, and in pollinating plants that
provide food for humans and other species (Calisher et al.,
2006).
In spite of the health and economic importance of bats,
and the fact that various works have been done describing the
anatomy of the Eidolon helvum, there is currently a dearth of
information on the dental pathologies in the bats captured
from the wild, and specifically on the dental abnormalities and
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dentition of the E helvum, which is a very common bat in
Nigeria. This study hopes to bridge that gap by providing
baseline data, while results obtained may also find application
in the field of comparative dental and forensic anatomy.
MATERIALS AND METHODS
Ethical approval for this study was obtained from the Faculty
of Veterinary Medicine, University of Ibadan, Nigeria (Ethical
code number – 12/13/03). In handling the bats and carrying
out all procedures, guidelines for the care and use of
experimental animals (National Institute of Health (NIH),
USA and the Faculty of Veterinary Medicine, University of
Ibadan, Nigeria) were strictly adhered to. All the bats used for
this study were assessed to be adults using the weight index
according to Odukoya et al., (2009).
A total of 35 bats (20 males, 15 females) were used in this
study. They were captured in Abeokuta, Ogun State, Nigeria,
using mist nets set up at roosting sites. They were transported
to the laboratory in metal cages and euthanized using
chloroform chamber. The weights were determined with the
aid of a digital weighing scale (Electronic Kitchen Scale,
Camry® EK5350) and recorded in grams. The temporomandibular joint was dislocated to allow for maximum
opening of the mouth, so as to gain full access to the oral
cavity. Linear measurements when employed were carried out
with a digital vernier calliper (Neiko®, sensitivity of
0.01mm).
RESULTS
All animals examined were observed to have heterodont
dentition. Generalised attrition ranging from mild to severe
was observed on all the teeth in all bats examined. Attrition
was more pronounced on the premolars and molars.

In the males, the dental formula was I 2/2 C1/1 PM 2-3/3
M 2-3/2-3, total 30 to 36. Two males (10%) had only 2 upper
premolars, while the others had 3 (90%) per quadrant. Three
males had 3 upper molars (15%), while ten (50%) had 3 lower
molars per quadrant. One male (5%) was observed to have
only one lower incisor, while another one had no lower incisor
(5%). The number of incisors, canine and lower premolars
(left and right) were observed to be consistent in all specimens
examined, except one that recorded asymmetry of the incisor
with the left side being 1/1 and the right 2/2. There was
generalized attrition of all the teeth especially the lower
molars (Figure 1B). This pathology was however more
prominent on the palatal surface of the teeth. The specimens
also showed a space between the upper incisors measuring
0.40cm which was a little bit different when compared to the
lower incisors’ space (0.35cm).
In the females, the dental formula was I 2/1-2 C1/1 PM
3/3 M 2/2-3, total 30 to 34. In one female, there was extreme
severe attrition while the visible teeth were I 2/0 C1/1 with
partial edentulous of the upper and lower jaw (Figure 1C).
Partial edentulous was also observed in another female
specimen, both in the upper and lower jaws. The visible teeth
in this particular specimen were lower canine (right), 1st
premolar (right & left), the last 2 molars (right & left) and
upper incisors (right & left), canines (right & left), last 2
molars (left) and last molar (right). The female bats however
had generalized attrition of the molars which was milder when
compared to the male bats. This attrition was symmetrical both
buccally and palatally. A particular female specimen having a
dental formula of I2/0; C1/1; PM3/3; M2/3 showed a very
severe generalized attrition of all the teeth. There was also a
space between the upper incisors measuring 0.42cm and
between the lower incisors measuring 0.30cm.

Plate 1:
Oral cavity of bats, with the tongues removed, showing increasing levels of attrition, from left (A) to right (C). Compare the degree of attrition
on a canine in A (arrow) to a canine in B (arrow) and C (arrow). Note the generalized severe attrition of the teeth in B and partial edentulousness
of the upper and lower jaws in C (arrow heads).
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DISCUSSION
The primary function of the teeth is to prepare food for
swallowing and also to facilitate digestion. Teeth have their
respective forms to facilitate prehension, incision and
trituration (process of reduction of food substance into smaller
particles to form an homogenous material) of food (Nelson
and Ash, 2010). The dentition of heterodont mammals is
characteristically known to be symmetric bilaterally (Juste and
Ibáñez, 1993). This is consistent with what was seen in most
of the bats examined. The reason for one subject recording
asymmetry of the incisors is not clear but may be due to
developmental instability as previously reported by Juste and
Ibáñez (1993), where some frugivorous bats, Myonycteris
brachycephala, from the São Tomé Island in West Africa
showed an asymmetrical absence of a lower incisor. This
asymmetry reported in São Tomé Island occurred invariably
in the left or right mandible.
Incisors are employed mainly in nibbling, grooming and
also for breaking food before it is taken into the oral cavity
(Dyce et al., 2002). The attrition observed on the incisors was
not as severe as that observed in the premolar and molar. This
is probably due to the food-dividing function of the incisors.
The space between the left and right upper incisors remained
relatively constant in all specimens examined, irrespective of
gender. The reason for this lack of gender disparity is currently
not clear, especially since in a previous experiment on the E
helvum, the males recorded higher values for width of the oral
cavity, between left and right upper canines (Igado et al.,
2015). Some of the females in this study recorded a missing
lower incisor, although symmetrical, unlike previous
asymmetrical reports (Juste and Ibáñez, 1993).
In mammals, the canine teeth have been known to
function as tools for killing, grasping, opening and dividing
prey/food (Mellet, 1985; Freeman, 1992). The E. helvum is a
fruit eating bat, and so may probably not use the canine teeth
as much as the flesh-eating bat. In addition, canines are used
to initially tear up food, which are then processed by postcanine teeth (the premolars and molars (Freeman, 1992). This
may account for the canines generally showing the least
attrition in all the bats examined in the current study.
The shapes of the incisal and occlusal surfaces of the teeth
are related to the function they perform and also the
movements of the mandible required in carrying out in
chewing a variety of foods (Nelson and Ash, 2010). The cheek
teeth (premolars and molars) showed the greatest attrition due
to their function as grinding teeth, which is essential in
frugivorous bats.
The males showed a tendency to have greater number of teeth,
evidenced by an extra upper molar in some males. Dental
formula recorded in this current study appeared to have
similarities to the report in Euderma maculatum (spotted bat),
where dental formula is I 2/3 C1/1 PM 2/2 M3/3, total 34
(Watkins, 1977). Even though the weights of the bats used
were similar, the degree of attrition showed that there were
young adults as well as old adults.
The fact that the males showed more severe attrition and
edentulousness may probably imply that they eat more,
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relative to the females, as observed in their higher body weight
in previous studies (Odukoya et al., 2009; Igado et al., 2015).
In conclusion, our findings revealed sexual dimorphism in the
number of teeth, with the males having a larger number; and
also revealed that the males had the greater tendency to
develop attrition relative to the females. The findings herein
suggest its usefulness in the field of comparative dental and
forensic anatomy.
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