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Abstract

The purpose of the study was to unveil the comparative of macroscopic and microscopic
features of the tongue and lingual papillae in adult rams and billy-goat (1.5-2 years old). Ten
tongue specimens of each rams and billy-goat were used to study the anatomical and
histological features. Results were demonstrated that the mean total length of the tongue in
rams was longer than that in billy-goat. The tongue of rams has gray or blackish color with
nearly round apex and not has median groove, while the tongue of billy-goat was pink in
color with a sharp rounded anterior edge and the apex of tongue was flattened like spatula
shaped and has median groove, black spot was found on the dorsal surface in tongue of billy-
goat only. In both species the body of tongue presented a well developed torus linguae and
fossa linguae, the root was shorter part of the tongue lies caudally to the body of the tongue
and slopes ventrally and caudally toward the base of the epiglottis, and the root was has
conical papillae on each side of its. There were five types of papillae in tongue of both rams
and billy-goat; the filiform, fungiform, conical, lenticular and vallate papillae. The filiform
papillae were soft horny threadlike papillae found on dorsal, lateral and ventral surfaces of
tongue, and were lined by keratinization stratified squamous epithelium. Mean number and
diameter of the fungiform papillae in rams were more than that in billy-goat, it was round,
convex, mushroom-like, distributed on the dorsal and ventral surfaces of the apex and body of
tongue and have numerous taste bud and lined by keratinized epithelium. The conical papillae
have a round base and a blunt tip, they were found rostral to the torus linguae in each species
and this papilla was lined by keratinized epithelium. The lenticular papillae were convex lens
in shape found in the middle part of torus linguae, and were covered by keratin layer. Mean
number of vallate papillae in rams were more than that in billy-goat, it was round to oval in
shape found on the lateral side to torus linguae arranged in two rows has V shape and were
covered by a cornified layer. Foliate papillae were absent in both species. The Von Ebner's
glands of rams were serous, while in billy-goat were mucous, Weber's glands were sero-
mucous in both species, which located under the vallate papillae. In conclusion: The
morphology of tongue, the number, distribution and morphological characteristics of lingual
papillae of ram and billy-goat were related to the species of animal, kind of diet and feeding
habits.
Key words: Comparative anatomy, tongue, lingual papillae, ram, goat.
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Introduction

The tongue of mammals is a movable
musclomembranes  organ contributing
significantly to food appreciation, its varies
in form and size that is greatly influenced by
feeding habits (1). The tongue of sheep and
goat has free apex, body and attached root.
The lingual surface is covered by a variety of
papillae  (filiform, fungiform, conical,
lenticular, and vallate) and there are a few
small salivary glands associated with the
tongue (2,3,4,5,6 and 7).(8) mention absent
the conical papillae in tongue of each Garole
sheep and Black Bengal goat. The filiform
papillae in sheep and bakerwali goat tongue
are present in both the dorsal and ventral
surfaces (9,10).(6) mention the filiform
papillae in goat tongue are present on the
anterior, posterior and ventro-lateral aspects
of the tongue, while (8) said the filiform
papillae are distributed on the dorsal surface
only of the tongue of both sheep and goat.
The fungiform papillae are round to oval
shaped in sheep, scattered among the filiform
papillae in the anterior two-thirds of the
dorsal and lateral surfaces (10). The goat
tongue has fungiform papillae on the ventral,
as well as the dorsal surface (7). The conical
papillae of goat tongue are present on both
rims of the torus linguae (6), in Zavot cattle
distributed mainly on the lingual root (11).

There are two types of lenticular papillae in
goat both  possessing a prominent
surrounding papillary groove, the pyramidal-
shaped type | lenticular papilla has a pointed
apex, while the round-shaped type Il
lenticular papilla possessed a blunt apex (6).
The vallate papillae of sheep have a vallum
papilla separated from annular pad by sulcus
papilla (9). Histologically, The mucosa of
goat tongue is consists of Kkeratinized
stratified squamous epithelium beneath
which was a dense network of connective
tissue called the lamina propria, in which are
found numerous blood capillaries and the
tongue consists largely of skeletal muscles
bundles that run in transverse longitudinal
and oblique directions (12). Each main
filiform papillae on the body of tongue in
cattle was accompanied by 1-3 secondary
papillae, however, there is no any secondary
papilla on the main papilla at the apex of the
tongue. The fungiform papillae are lined by
keratinized epithelium and presented taste
pores mainly towards their centre. The
conical papillae are covered with a thick
layer of Kkeratin. Lenticular papillae are
conical like shape. The vallate papillae are
round to oval in shape (11). The taste buds
are at the free surface of the fungiform and
vallate papillae. The shape of taste buds
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varies widely among mammals, being ovoid
in the bovine (13). The Von Ebners gland of
cattle tongue well located under the vallate
papillae as large groups among the lingual
skeletal muscles (14), (15) mention the Von
Ebner's glands and lingual salivary glands of
camel tongue are found at the root of it.

Materials and methods

Ten tongue specimens of each rams Ovis
ovis and billy-goats Capra hircus (1.5-2
years old) were collected from AL-Muthana
abattoir during the period extend from
November to December 2014 to study the
anatomical and histological  features.
Specimens were divided into two groups:
Five specimens for anatomical study and five
specimens for histological study. Specimens
about the anatomical study were collected
immediately after slaughtering animals, then
washed with the normal saline solution (0.9
%), and the following biometric measure-
ments were taken. 1-Total length of the
tongue, length of the apex, body and root. 2-
Widest area in the apex, body and root of the
tongue. 3-Thickest area in the apex, body and
root of the tongue. 4-Total number of the
fungiform and vallate papillae. 5-Diameter of
the fungiform papillae at widest point. Data
were expressed as mean (X) and standard
error (SE) (16). Specimens about the
histological study were collecting after
dissecting the head and washed with normal
saline solution (0.9%), then fixed by formalin
10% for 24 hours at room temperature, and
then treated by routine histological
processing (17). Five samples from each
tongue specimen were taken; 1- Dorsal
surface of the tongue to study filiform and
fungiform papillae. 2-Ventral surface of the
tongue to study filiform and fungiform
papillae. 3-Lateral surface of the tongue to
study filiform papillae. 4-Conical papillae in
region the root of the tongue. 5-Lenticular
and vallate papillae.

Results

Tongue of both rams and billy-goat was
found as a muscular organ located on the
floor of the mouth between the bodies of the
mandible extended rostrally and fill the oral
cavity. It was divided into three parts apex,

body and root. In rams it has gray or blackish
color, rounded margin and not has median
groove, with nearly round apex. While in
billy-goat the tongue was pink or gray in
color with a sharp rounded anterior edge and
the apex of tongue was flattened like spatula
in shape and has shallow median longitudinal
groove on the dorsal surface of apex. The
apex of the tongue of rams and billy-goat
was increased gradually in width, thickness
and then narrowest in the beginning of the
body (Fig. 1, 2), black spot or pigmentation
was found on the dorsal surface in billy-goat
only (Fig. 2). The body of tongue in both
species was quadrilateral, it begins narrow
and gradually increased in width and
thickness until reach to the beginning of root
then return narrow, and presented a well-
developed torus linguae and fossa linguae.
The root of tongue in both species was the
shorter part of the tongue lies caudally to the
body and slopes ventrally and caudally
toward the base of the epiglottis (Fig.1, 2).
The mean total length of the tongue in rams
was (17.24 + 1.43) cm, while in billy-goat
was (15.54 + 1.56) cm. The mean length,
widest and thickest areas of the apex of rams
tongue were (4.83+ 1.74), (2.87 + 0.65) and
(1.15 = 0.23) cm respectively, while in billy-
goat tongue were (4.13+ 1.45), (2.14 + 0.43)
and (1.09 = 0.02) cm respectively. The mean
length, widest and thickest areas of the body
of rams tongue were (11.5+ 1.75), (2.89 %
0.5), and (2.12 £ 0.29) cm respectively, while
in billy-goat tongue were (10.3t 2.54),
(211 0.7), and (1.98 + 0.54) cm
respectively. The mean length, widest and
thickest area of the root of rams tongue were
(2.14+ 0.78), (2.93 +0.77) and (1.73 £0.12)
cm respectively, while in billy-goat tongue
were (1.84 + 0.42), (2.53 £ 0.57) and (1.86
0.24) cm respectively (Table 1). Five types of
papillae were present on the tongue of each
of rams and billy-goat included, filiform,
fungiform, conical, lenticular, and vallate
papillae (Fig. 3, 4). The filiform papillae in
each species were soft horny thread like
structure, their distributed on dorsal surface,
lateral surface, ventral surface and extend
caudally at level of vallate papillae (Fig. 3).
Fungiform papillae were round, convex,
mushroom-like papillae in both species, were
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Table (1): Biometry of the tongue of rams and billy-goats (cm) (X * SE).
asure Length of tongue Widest area Thickest area
Species (cm) of tongue (cm) of tongue (cm)
Total | Apex | Body | Root | Apex | Body Root Apex Body Root
Rams 17.24 | 4.83 115 2.14 2.87 2.89 2.93 1.15 2.12 1.73
+ + + + + + + t + t
1.43 1.74 1.75 0.78 0.65 0.5 0.77 0.23 0.29 0.12
1554 | 4.13 10.3 1.84 2.14 211 2.53 1.09 1.98 1.86
Billy-goats + + + * * * * + + +
1.56 1.45 2.54 0.42 0.43 0.7 0.57 0.02 0.54 0.24

Table (2): Total number of the fungiform and vallate papillae and diameter of
fungiform papillae at widest point in each rams and billy-goats (um) (X + SE).

asure Total number of Diameter of fungiform Total number of

Species fungiform papillae | papillae at widest point um Vallate papillae
Rams 433.7 +12.72 580.67+22.02 Left Side Right Side
16.5+1.84 14.8+0.39
Billy-goats 381.6 + 11.58 543.25 + 23.02 145+ 0.84 13.8+0.39

distributed among filiform papillae and were
more concentrated around the tip of the
tongue and on lateral cranial edges (Fig. 3).
The mean total number of the fungiform
papillae in rams tongue was (433.7 £ 12.72),
while in billy-goat tongue was (381.6+£11.58)
, and the mean diameter of the fungiform
papillae at widest point in rams tongue was
(589.67+22.02) um, while in billy-goat
tongue was (543.25 £ 23.02) um (Table 2).
The conical papillae in tongue of both rams
and billy-goat were elongated, conical in
shape have a round base and a blunt tip,
observed rostral to the torus lingua and
continuous caudally on dorsolateral to the
torus lingua, also on both side of tongue root.
The lenticular papillae in both species were
convex lens in shape, located as a zone of
papillae on the middle part of the torus
lingua. The vallate papillae of both species
were round to oval in shape, with minute
elevation from the lingual surface, located on
dorso-lateral surface of caudal part of the
torus lingua, arranged in two rows on both
side of tongue in (V) shape (Fig. 4), their
number in rams tongue (16.5 + 1.84) on the
left side, and (14.8 £ 0.39) on the right side,
while in billy-goat tongue, on left side was
(14.5 £ 0.84) and on right side was (13.8
0.39) (Table 2). The epithelium of mucosa of
the tongue in each of rams and billy-goat
dorsally was thick rough and Kkeratinized
stratified squamous epithelium whereas the
mucosa of the ventral and lateral surfaces
was thin keratinized stratified squamous

epithelium. The lamina propria was a dense
network of connective tissue, blood vessels
in which, and the tongue consists of skeletal
muscles bundles that run in transverse,
longitudinal and oblique directions (Fig. 5, 6,
7). Mucous membrane of tongue were
presented highly papillated; filiform,
fungiform, conical, lenticular and vallate
papillae. The filiform papillae were soft
horny thread like structure, covered by
keratinized stratified squamous epithelium in
tongue of each rams and billy-goat (Fig. 6).
The fungiform papillae in both species were
more densely distributed on the dorsal and
ventral surfaces of lingual apex than the other
parts, it was dome shapes has numerous taste
buds in the epithelium of dorsal and lateral of
papilla, it was covered by keratinized
squamous epithelium (Fig.5,7,8). The surface
of the conical papilla in both species was
heavy keratinized epithelial cells (Fig. 9).
The lenticular papillae were round to oval, its
dorsal surface was covered by keratin layer.
The vallate papillae were large flattened
circumscribed papillae, covered by a
cornified layer (Fig. 10). The Von Ebner's
glands of rams tongue were tubuloalveolar
serous, they stained darkly with (H&E) (Fig.
10), while in billy-goat tongue these the
glands were mucous and have strong PAS
reaction (Fig. 11). The Weber’s glands were
sero-mucous in tongue of both species.
Glands were located in the lamina propria,
sub mucosa and between the muscle bundles
of the root of tongue in both species (Fig.12).

112



AL-Qadisiya Journal of Vet. Med. Sci. Vol. 15 No. 1 2016

Fig. (1): Ram tongue, dorsal surface shows: Rounded apex (A), Body (B), Root (C)
(arrow) Lingual fossa (D), Torus linguae (T).

Fig. (2): Goat tongue, dorsal surface, shows: Flattened apex (A), Body (B), Root (C)
(arrow), Lingual fossa (D), Torus linguae (T), Median groove (M), black spot (arrow).

Fig. (3): Ram tongue, dorsal surface shows: Filiform papillae (FI), Fungiform papillae
(FU).

Fig. (4): Goat tongue, dorsal surface shows: Conical papillae (C1), Lenticular papillae
(L), Vallate papillae (CV).

Fig. (5): Ram tongue dorsal surface illustrated: Fungiform papillae (FU), thlck
keratinized stratified squamous epithelium (A) (arrow), Lamina propria (B), Muscular
fibers (C). (X40 H&E).

Fig. (6): Goat tongue, dorsal surface illustrated: Filliform papillae (FI), Base of papillae
(A), Stratum cornum (B) (arrow). (X40 H&E).
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Fig. (7): Ram tongue, ventral surface |Ilustrated Funglform papillae (FU), thin
keratinized stratified squamous epithelium (A) (arrow), Lamina propria (B), Muscular
fibers (C). (X40 H&E).
Fig. (8): Goat tongue, dorsal surface illustrated: Taste buds (A, B, C) (arrows), Pore (D).
(X1000 H&E).
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Fig. (9): Goat tongue, lateral surface |Ilustrated F|I|form paplllae (FI) (arrow) Conlcal
papillae (ClI), Muscles fibers (C). (X100 H&E).
Fig. (10): Ram tongue, dorsal surface illustrated: Stratified squamous epithelium (A),
Lamina propria (B), Vallate papillae (V), Taste buds (C), Lenticular papillae (L)
(arrow), Von Ebners glands were serous (g). (X40 H&E).

Flg (11) Goat tongue, dorsal surface |Ilustrated Von Ebners glands were mucous (9),
duct of gland (B) (arrow). (X100 PAS).

Fig. (12): Ram tongue, dorsal surface illustrated: Weber's glands were mixed, Mucous
(A), Serous (B), Vein (C), Septum (D), duct of gland (arrow). (X100 H&E).
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Discussion

The tongue of the rams in the present
study has apex was nearly rounded and not
has median groove, while the tongue of the
billy-goat has apex was flattened like spatula
and has shallow median longitudinal groove,
this result was nearly accordance to (18) in
goat, but in contrast with (5) who mention
the sheep tongue has median groove and also
disagree with (12) in goat and (19) in sheep
and goat who mentioned that the apex of the
tongue is notched in the center. In buffalo the
apex of the tongue was free and pointed with
blunt rounded margin (20), these differences
related to the species of animal, the
morphology of the tongues showed a
relationship with the feeding. The tongue
mucosal surface of rams and billy-goat in this
study is covered by a variety of papillae,
filiform, fungiform, conical, lenticular, and
vallate, this result was accordance to (21) in
Barbary sheep, and (18) in goat, while
disagree with (8) in each Garole sheep and
Bengal goat who mention there are only four
types of lingual papillae (filiform, fungiform,
lenticular and vallate). Some papillae have
mechanical and other gustatory functions and
variety of the distribution and morphological
characteristics of the lingual papillae related
to be kind of diet and feeding habits (1). The
filiform papillae in rams and billy-goat were
soft horny thread like structure. Fungiform
papillae were round, convex, mushroom-like
papillae in each rams and billy-goat, and
their number in rams was more than that in
billy-goat tongue, this result similar to (4, 8).
In tongue of horse the fungiform papillae
have clear groove surrounding their base
(22), the differences in the shapes of these
papillae is related to food, feeding and
mastication pattern. Fungiform papillae in
sheep and goat were distributed among
filiform papillae in each dorsal and ventral
surfaces, this result is agree with (18) in goat,
(23) in akkaraman sheep and (5) in adult
ram. The location and numbers of fungiform
papillae in sheep and goat are comparable to
those of many ruminants, in Bactrian camel
were found on the lateral margins of the
rostral two-third of tongue (24), in India goat
were scattered over the entire dorsum and
being in abundance at the tip (12), the

adaptive changes in the microanatomy of
their tongue, the tongue performs sensory
and secretory functions, its equipped with
chemo sensitive taste buds that test food
quality, mechanoreceptors that monitor
texture, and salivary glands that lubricate its
epithelial surface (1). The conical papillae in
both rams and billy-goat in this study were
rostral to the torus lingua and continuous
caudally on dorsolateral to the torus lingua,
also on both side of tongue root. This result
agree with (12) in goat and (25) in Bos
Indicus, while disagreement with (11) in
cattle who mentioned that the distribution of
the conical papillae started from the root of
the tongue and extended caudally, this
difference due to the species different and
due to differ in eating habit, this work similar
to results in ox, buffalo, and camel (26) and
in buffalo (27). The lenticular papillae is
convex lens in shape in each species, its
largest mechanical papillae, located on the
middle part of the torus lingua, this result
agrees with (7) in goat. The number of
vallate papillae in each species were in the
left side more than that at right side, this
result in agreement with the results of (4) in
adult ram, while disagree with (19) in sheep
and goat who mention the number of vallate
papillae in left side less than that in right
side, and mean number of vallate papillae in
sheep was more than that in goat these result
agree with (8),this difference may be due to
the animal type, age and food type. The
tongue of sheep and goat at this study devoid
from the foliate papillae, this result in agree
with (28) in ruminant, and disagree with (22)
who mention the tongue of horse has the
foliate papillae. The epithelium of mucosa of
tongue dorsally is thick, rough and
keratinized stratified squamous. The degree
of keratinization in different animals may be
influenced by the type of food. The
epithelium of the apex of sheep and goat
tongue is more extensively keratinized than
that of the body and root which provide the
tongue with greater rigidity to be efficient for
feeding (28).The epithelium of filiform
papillae of each rams and billy-goat was
keratinization, this result is in agree with
result of (29) in sheep. The fungiform
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papillae are more densely and have numerous
taste buds in the epithelium of dorsal and
lateral of papilla, these results in agreement
with the result of (11). The fungiform papilla
is covered by Kkeratinized epithelium, this
result is coincided with the result (15) in
camel and (30) in sheep and goat. The
conical papillae of the sheep and goat tongue
are distributed on the dorsal surface of the
torus lingua, and the surface of the papilla
has keratinized epithelial cells, like the result
of (28 and 30).The lenticular papillae are
located on the middle part of the torus lingua
and are round to oval, this result in agree

References

1-Sisson S, Grossman JD (1975) The Anatomy of
Domestic Animals. 4™ ed. W.B. Saunders
Company. Philadelphia. London. UK. Pp:558-563.

2-May ND (1970) The anatomy of the sheep. 3 ed.,
Brisbane. Australia University of Queen Land
Press. Australia. Pp:161-207.

3-Tadjalli M, Pazhoomand R (2004) Tongue papillae
in lambs: A scanning electron microscopic study.
Small Rum. Res. 54, 157-164.

4-Murad NA (2011) Anatomical and histological
study of the tongue in adult Awassi rams (Ovis
ovis), M.Sc. thesis, University of Al-Qadisiya,
Iraq.

5-Murad NA, Hassan NH, Abid TA (2010)
Anatomical study of the tongue in adult rams,
Kufa Journal for Veterinary Medical Sciences,
1(2): 48-57.

6-Kurtul 1, Atalgin SH (2008) Scanning electron
microscopic study on the structure of the lingual
papillae of the Saanen goat, Small Ruminant
Research, 80(1-3): 52-56 .

7-Kumar P, Kumar S, Singh Y (1998) Tongue papillae
in goat: a scanning electron-microscopic study.
Anat Histol Embryol 27, 355-7.

8-Hemram SR (2009) Comparative anatomical study
of tongue in Black Bengal goat and Garole sheep.
Journal of Interacademicia 13 (3): 311-314

9-Kumar P, Saggar D, Ganganaik S, Jain RK, Gupta
AN (2003) Scanning electron microscopic studies
on the tongue papillae of sheep, Indian J. of
Animal Sci .73(5) :488-490.

10-SarmalK, Suri2 J, Doley P (2012) Morphological
studies on the mouth cavity of bakerwali goat
(Capra hircus) of Jammu region, Indian J. of Vet.
Anat. 24 (1): 20-21.

11-Karadag ES, Melek KL, Ismail SH (2010)
Characteristics of dorsal lingual papillae of Zavot
cattle, J. of Animal and Vet. Advances ,9(1):123-
130.

12-Qayyum MA, Beg MA (1975) Anatomical and
neurohistological observations on the tongue of the
Indian goat (Capra aegagrus). Acta. Anat. 93:
554-567.

with (28).The vallate papillae are covered by
cornified layer and containing taste buds on
lateral wall similar to that in (30) in sheep
and goat. The Von Ebner's glands of rams
were serous, while in billy-goat were
mucous. The Weber’s glands were sero-
mucous in both the rams and billy-goat, this
is accordance with (1) in sheep and goat, but
was disagreement with (12) in goat and (4) in
sheep. The presence of mixed gland may be
due to consuming mixed food. The muscle
bundles arranged in transverse, longitudinal
and oblique directions to give the tongue
highly motility, this agree with (28).

13-Davies RO, Kare MR, Cagan RH (1979)
Distribution of taste buds on fungiform and
circumvallate papillae of bovine tongue. Anat. Rec
195, 443-446.

14-AL Sadi S (2013) Gross and radiological studies of
the salivary glands in cattle, Bas. J. Vet. Res.
12(1):65-75.

15-Nabipour A (2011) Gross and histological study on
the minor salivary glands of camel (Camelus
dromedarius), Journal of Camel Practice and
Research, 18(1):123-129.

16-Al-Rawi KM, Kalaf-Allah 1S (1980) Design and
analysis agriculture experiments. Dar-Al Kutub-
Mosul, Irag, Pp: 65, 95-107.

17-Luna IG (1968) Manual of histology staining
methods of the armed force institute of pathology.
3" ed. McGraw. Hill Book Company. New York,
Pp :33,76 -168.

18-Ammar 1J (2014) Macroscopical and microscopical
observations of the tongue in the Iragi goat (Capra
hircus). International J. of Advanced Research,
2(6): 642-648.

19-Abdul Raheem MH, Ellias AMM (1991) A
comparative anatomical and histomorphologyical
studies of lingual papillae of Iragi sheep and goat.
Iraqgi J. Vet. Sci, 4 (2): 45-51.

20-Prakash P, Rao G (1980) Anatomical and
neurohistological studies on the tongue of the
Indian buffalo (Bubalus bubalis). Acta. Anat. 107:
373-383.

21-Emura S, Tamada A, Chen H, Shoumura S (2000)
Morphology of the dorsal lingual papillae in the
Barbary sheep, Ammotragus lervia. Okajimas
Folia Anat Jpn. Aug; 77(2-3):39-45.

22-Kobayashi K, Jackowiak H, Frackowiak H,
Yoshimura K, Kumakura M, Kobayashi K (2005)
Comparative morphological study on the tongue
and lingual papillae of horses (Perissodactyla) and
selected ruminantia (Artiodactyla). Ital J. Anat.
Embryol. 110(2):55-63.

23-Unsal S, Aktumsek, Sur E (2003) The number and
distribution of fungiform papillae and taste buds in

116


http://www.sciencedirect.com/science/article/pii/S0921448808001909
http://www.sciencedirect.com/science/article/pii/S0921448808001909
http://www.sciencedirect.com/science/article/pii/S0921448808001909
http://www.sciencedirect.com/science/journal/09214488
http://www.sciencedirect.com/science/journal/09214488
http://www.sciencedirect.com/science/journal/09214488/80/1
http://cabdirect.org/search.html?q=au%3A%22Hemram%2C+S.%22
http://cabdirect.org/search.html?q=au%3A%22Hemram%2C+S.%22
http://cabdirect.org/search.html?q=do%3A%22Journal+of+Interacademicia%22

AL-Qadisiya Journal of Vet. Med. Sci.

Vol. 15

No. 1 2016

the tongue of young and adult Akkaraman sheep.
Revue Med.Vet.154(11): 709-714.

24-Yamamoto K, Cao U, Tangkawa T (2001)
Characteristic of dorsal lingual papillae of the
Bactrian camel. Anatomia, Histologia,
Embryologia, 30 (3):147-151.

25-Parvez MN, Rahaman MT (2005) Anatomical
study of the tongue of indigenous cow (Bos
Indicus) in bangladish with emphasis on papillae
distribution. Bangl. J.Vet.Med.3(2):130-133.

26-Abdul Raheem MM, Mageed Z (1991) A
comparative anatomical and histomorphologyical
studies of lingual papillae of Iraqgi ox, buffalo and
camel. University of Mosul, Iraq.

27-Al-jebori JG (2007) Anatomical and histological
study of the tongue in buffaloes (Bubalus bubalis)
in Middle of Irag. M.Sc. thesis, University of
Baghdad.

28-Dellman H (2006) Textbook of Veterinary Histolo-
gy. Philadelphia, Lea and Febiger, Pp. 477-83.

29-Nuhed SK, Maha HB (2004) Morphological study
of different tongue papillae in ruminant and Rode-
ntia (A scanning electron microscopic and histo-
logical studies). Cairo dental. J. 20(2): 215-220

30-Biradar RB, Ramkrishna V (2000) Histology and
histochemistry of Von Ebner's and lingual glands
in sheep and goat, Indian Journal of Animal
Sciences,70(9): 906-908.

117



