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SUMMARY

The form, sturucture and measurements of the tongue as well as the
extrinsic lingual muscles of &4 small and medium-sized wild European
ruminant species of different feeding types as classified by HOFMANN
(1976) were fully described. These representatives include the roe deer,
red deer, fallow deer, and mouflon. The results were compared with
other domestic species, the most characteristic species differnces were
shown and the results were expressed in 2 plates, 1 table and 1 figure.

The common morphological features of the tongue is found to be similar
in all species studied and conform the other domestic species. However,
distinct species variations, specially in the distribution of the lingual
papillae, were observed.

INTRODUCTION

The tongue of ruminants play an important role not only to get hold of food
plants but also in pulling or selecting these food plants. The present study was carried
out on the tongue of turopean representatives of wiid ruminants of all three categories
of feeding types as classified by HOFMANN and STEWART (1972). The roe deer
fepresents the concentrate selectors, the red deer and fallow deer as mixed feeders
(intermediate type) and the mouflon as grass and roughage eaters.
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MATERIAL and METHODS

The present study was carried out on &4 European ruminant species using a
total of 22 specimens. Of those 5 came from roe deer (Capreolus capreolus) as con-
sentrate selector; 9 from red deer (Cervus elaphus) and 4 from fallow deer (Cervus
dama) as mixed feeders, and 4 from mouflon (Ovis ammon musimon) being grass
and roughage eaters. The species belonged to both sexes and different adult age
groups.

Anatomical differences of the tongue and extrinsic lingual muscles were studied
by macroscopic dissection. The results were illustrated by drawings (5 figs.) and
were discussed with other domestic species. The nomenclature used is in accord
with the Nomina Anatomica Veterinaria (1983).

RESULTS

Results are expressed in (Table 1 and Plate 1 & S Figures).

DISCUSSION
D Morphological Features :

The tongue of four ruminant species studied (roe deer, red deer, fallow deer
and mouflon) is a very mobile and versatile organ. It fills the oral cavity and is
situated on the floor of the mouth between the bodies of mandible. It is supported
caudally by the hyoid bone. In the red deer it is samewhat firm.

The dorsum linguae is related to the hard palate, and its free rostral portion
is the apex. The tongue presents in its caudal part an elliptical prominance, terus
linguae, rostral to which is the deep fossa linguae.

The measurements and the morphological features of the tongue of the species
stucied were presented in plate | and table 1.

MAY (1970) and NICKEL et al. (1973) agreed that the apex linguae is pointed
in the ox and is slightly pointed in the sheep. In the camel the apex is flattened
dorsoventrally and possesses a longitudinal furrow on the dorsum (AL-BAGDADI, 1964&;
HEGAZI, 1945 and IBRAHIM, 1983) and this resembles the fallow deer and red deer
of this study.

The torus linguae is described in the tongue of ox (McLEOD, 1958), in ox
and sheep (HABEL, 1967; MAY, 1970 and NICKEL et al, 1973), in bufalo (SENGAR
and SINGH, 1970) and in camel (HEGAZI, 1945; AL-BAGDADI, 1966; ARNAUTQVIC
& ABDEL-MAGID, 1974 and IBRAHIM, 1983).

MAY (1970) stated that the root and body of the tongue in the ox are wider
than in the horse, while in the sheep the tongue is narrower in middle of the body.
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Table (1):

The most characteristic features of the tongue
fallow deer and mouflon.

in the roe deer, red deer,
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Plate l: The measurements o}?ﬁ' SABER
the tongue and torus linguae in the
roe deer fallow -deer, mouflon and
red deer respectively.

Plate Il
Figs. (1-4): Tongue of the roe

deer, fallow deer, mouflon and red
deer. Dorsal view. A Tongue B Cross
section in the apex of A.
2 apex; b body; b' median groove;
€ rool; d torus linguae; d' fossa linguae; | roe deer
1 filiform, conical and lenticular papillae;
2 fungiform papillae;
3 vallate papillze.

fallow ge

—

] —d
Fig. (1): Lingual muscles of the ; s
fallow deer.

1 stylohyoid; 2 thyrohyoid; 3 kera-
tohyoid; 4,4' the two parts of M. —4
styloglossus; 5 M. genioglossus; &
M. styloglossus; 7 tongue; 8 A. maxillaris
externa; 9 N. hypoglossus; 10 N.

lingualis.

14.9"

mouflon red deer

PLATE (I)

(FIG. 1) (FIG.3)
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(§°914)

(FIG.4)
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He agreed with HABEL (1975) that the torus in the sheep as in ox but not as well
marked.

The tongue has a thin and delicate mucous membrane covering its ventral
and lateral surfaces. On the dorsum, however, the mucosa is thick and tough due
to the cornification of its epithelium. The mucous membrane presents many papillae
classified as mechanical (filiform, conical and lenticular) and gustatory (fungiform
and vallate).

The filiform papillae are soft, horny threads and direct caudally. They are
found along the dorsum linguae, the dorsal parts of the lateral surfaces as well
as on the torus linguae where they are larger and coarser. In the red deer the papil-
lae at the fossa linguae are tengue-shaped and :zach 1.5 cm long.

In the ox the filiform papillae are found on the dorsum linguae in front of
the fossa linguae (NICKEL et al, 1973) and are cornified and sharp, especially on
the apex (HABEL, 1975). In the small ruminants the papillae extend also onto the
torus and ventral surface of the apex, where they are more prominant (MAY, 1970).
They are larger and more flattened than in the ox (NICKEL et al, 1973). In the
camel the papillae are lightly cornified and cover the dorsum and borders of the
tongue (IBRAHIM, 1983 and SMUTS & BEZUIDENHOUT, 1987).

The conical papillae in the roe deer are found at the rostral part of the
torus linguae and are directed rostrally. In the red deer and fellow deer those found
at the rostral part of the torus direct rostralwards and those found on the sides
point caudally and towards the .median plane. In the mouflon the conical papillae
are fewer than in the other three species and are found on the lateral sides of
the torus linguae, lateral to the lentiform papillae.

The lentiform papillae are also found on. the torus linguae. They are flat and
of varying size. In the roe deer they are found around the smooth median ridge.
The papillae are larger in the middle and become smaller laterally and caudally.
In the red deer and fallow deer the papillae are relatively very few and are scattered
mainly over the rostral part of the torus linguae and among the conical papillae.
In the mouflon, they are typical lentile-shaped and their diameter ranges between
1-3.5 mm. They are found along the smooth median ridge extending from the rostral
part of the torus to the roat of the tongue. They are large at the rostral part of
the torus and towards the median plane and becomes smaller laterally and caudally.
Some of the lenticular papillae are modified into broad flattened oval-shaped ones.

In the cx the conical papillae are blunt and the lenticular are round and flat
and they decrease in number towards the root of the tongue (NICKEL et al., 1973).
However, the same papiliae rostrai to the linguai fossa were described as sharp and
pointed while become blunt and hard caudal to the lingual fossa (McLEOD, 1960).
In the sheep the lenticular papillae are either blunt or pointed (McLEOD, 1960),
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while both types of papillae in the small ruminants resemble thase of the large rumin-
ants (NICKEL et al, 1973). In the camel the conical papillae are the continuation
of the lenticular ones and completely cover the root of the tongue and scattered
also on the glossoepiglottic fold, base of epiglottis and the lateral walls of the oro-
pharynx (IBRAHIM, 1983).

The fungiform papillae are less numerous and are distributed over the dorsum
linguae, especially along its borders, the lateral and ventral surfaces of the tongue.
The papillae are usually pale in colour with rounded free borders which project slightly
above the surface of the  tongue. The fungiform papillae are scattered among the
filiform papillae, and on the torus amaong the conical and lenticular ones. In -the
red deer they are relatively few in number over the dorsum linguae while they agre-
gate on both surfaces of the apex. In the mouflon the fungiform papillae are scattered
on the lateral parts of the dorsum linguae and the ventral surface of the apex.

In the ox McLEOD (1960) and in the small and large ruminants NICKEL et
al. (1973) agreed that the fungiform papillae are numerous espcially along the edges
of apex, but are also found in smaller number on the dorsum and along the lateral
surface. HABEL (1975) stressed that these papillae are more numMercus in the sheep
and goat than in the ox. In addition, MAY (1970) mentioned that the papillae in
the sheep become more numerous towards the transverse groove. In the camel IBRAHIM
(1983) mentioned that the fungiform papiilae are crowded on the ventral surface
of the apex linguae forming a horse-shoe like shape and this is reiterated by HEGAZI
(1945) and AL-BAGDADI (1966) in the same animal.

The vallate papillae are located on the dorsum, “tyst rostral to the root of

the tongue. They are larger than the fungiform and are surrounded by a circular

cleft and do not project above the surface of the tongue. In the roe deer their
number is 9-12, arranged in two rows along the lateral sides of the torus linguae.
In the red deer they are 16-20, arranged in one irrigular row. The vallate papillae
in the fellow deer are about 18-20, arranged in two TOWS. In the mouflon they range
between 16-18 and are arranged laterally along the caudal half of the torus linguae.

In the ox the vallate papillae are 8-17 (McLEOD, 1960 and NICKEL et al,
1973) and may reach to 24-30 with a diameter of 1.5-4.5 mm (DAVIS et al, 1979).
In the sheep the papillae may reach 18-20-24 (MAY, 1970 and NICKEL et al., 1973)
while in the goat they are only 12-18 (NICKEL et ai., 1973 and HABEL, 1975). They
form an irrigular double row on each side of the caudal part of the dorsum. In the
camel, the vallate papillae are 3-6 large (up to 200 mm) and 2-3 smaller and medially
situated (SMUTS and BEZUIDENHOUT, 1987). The number of papillae may be doubled
and encircled with one moaot.

The folliate papillae could not be detected in any of the examined species.
However, NICKEL et al. (1973) mentioned rudimentary papillae in the ox and CHAUVEAU
(1891) described them in the camel.
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1) Extrinsic Muscles of the Tongue :

The extrinsic muscles of te tongue are M. genioglossus, M. hyoglossus and
M. styloglossus (Fig. 1).

M. Genioglossus :

The most medial of the extrinsic muscles of the tongue. It is a semipennate,
flate muscle with ventral faint tendinous margin. It measures about 85, 160, 120,
98 mm in width in the roe deer, red deer, fallow deer and mouflon respectively.
The muscle originates rostrally at the medial surface of the incisive part of the
mandible and extends caudally to the hyoid bone. lts muscle fibers run in a fanshaped
fasion rostralwards and caudalward towards the tip, body and root of the tongue
respectively. The insertion is in the intrinsic muscles of the tongue. The genioglossus
muscle is related medially to that of the other side while is separated from it by
the thin septum linguae. The lateral surface of the muscle is related to Gl. sublingualis
monostomatica rostrally and M. styloglossus caudally. It is crossed also by N. lingualis,
N. hypoglossus and V. sublingualis.

M. Hyoglossus :

The muscle lies ventrolateral to the root of the tongue. It is nearly rectangular
in shape and lies between M. genioglossus medially and M. styloglossus laterally.
The muscle could be divided according to its origin into a caudodorsal small part
and a rostroventral larger part. The length of both parts is about 24,35; 37,63; 33,45;
30,40mm and the width is about 9,19; 20,30; 10,20; 10,20 mm in the roe deer, red
deer, fallow deer and mouflon respectively.

The caudodorsal part originates from both the lateral and medial surfaces
of the rostral end of the stylohyoid, undercovered by the origin of M. styloglossus.
In the mouflon it originates, in addition, from the caudal border of the caudal extrem-
ity of the epihyoid. The rostroventral part is larger and takes its origin from the
basihyoid and the rostral part of the thyrohyoid. In the mouflon it takes its origin
also from the processus lingualis which is missed in the other three species (SABER
and HOFMANN, 1985). The fibers of both portions of the hyoglossus muscle run dorsol-
aterally to insert in the root of the tongue. The most caudal fibers of the rostro-
ventral part of the muscle direct caudally to intermingle with that of the caudodorsal
part. The muscle is related medially to the rostral part of the stylohyoid, the kerato-
hyoid, the epihyoid, as well as to N. hypoglossus and A. lingualis.

M. Styleglossus @

Is the most lateral of the extrinsic muscles of the tongue. It is long, strip-like
and measures about 110, 200, 133, 125 mm in length and about 10,15,14,15 mm in
width in the roe deer, red deer, fallow deer and mouflon respectively. The muscle
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takes its origin from the I[ateral surface of the expanded ventral extremity of the
stylohyoid. It extends rostrally untill about 20-40 mm apa:f.from the apex linguae
to join that of the other side and to insert in the intrinsic muscles of the tongue.
The rostral three fourths of the lateral surface of the muscle is covered by GL
sublingualis (polystomatica and monostomatica) and the caudal part is crossed by
N. lingualis which continues its course rostrally at the ventral border of the muscle.
In the roce deer the polystomatic part of the buccal glands is related to the caudo-
dorsal part of the muscle, and overlies its lateral surface nearly at its middle. The
Gl. buccalis monostomatica covers the lateral surface of the gland caudally and be-
comes related to its ventral margin few millimeters before the rostral end of the
muscle. On the medial side, the styloglossus lies on M. hyoglossus caudally and on
M. genioglossus rostrally. It is related also to A. and V. lingualis as well as N. hypo-
glossus. '

In all species examined, a band of muscle fibers of a considerable width is
noticed medial to M. hyoglossus at its insertion. It runs between the root of the
tongue and end by blending with the medial surface of M. styloglossus.

The muscles of the tongue of the 4 ruminant species of this study resemble
basically those of other domestic ruminants in origin, insertion and action (McLEOD,
1960; MAY, 1970; NICKEL et al, 1973 HABEL, 1975; IBRAHIM, 1983 and SMUTH
and BEZUIDENHOUT, 1987), although some species variations still present. '

Conclusion :

The tongue of four wild European ruminant species in this study shows commoan
morphological features, however sufficient wvariation to differentiate the species are
quite clear. The coniczi papiilae are 'generally fewer in the grass eating feeders (mou-
flon), while the lenticular ones are fewer in the mixed feeders (red deer and fallow
deer). The fungiform papillae  (gustatory) are relatively fewer in the mixed feeders
(red deer) than in the concentrate selectors and grass and roughage eaters. However,
the vallate papillae were fewer in the concentrate feeders (roe deer). These findings
seem to adapt the nature of feeding in the concentrate and mixed feeders type because
the gustatory papillae contain taste buds which characterise the tongue as organ help
in taste and selection of food.

On the other hand the tongue of mouflon as well as of the other cervides exa-
mined is not used in the prehension of food as that of ox. Therefore the development
of papillae, especially on the apex of the tongue is not great. This opinicn is suppcited
by MAY (1970).

in general, it can be concluded that the tongue shows, more or less, some adapt-
ation related to feeding behaviour as expressed in the morpho-physiological classification
into feeding types (HOFMANN and STEWART, 1972) and which had been confirmed

by STOCKMANN (1979) for morphological features of the mandible.
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