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Abstract

Macro and Microscopical explorations of the tongue in the ten of the adult male
Rabbits collected from AL-Najaf city markets, this work expect will provide a support
for future research and subsequent clinical applications as regards the biology of the
tongue. After rabbits preparation the tongue distinguished then the shape, position,
dimensions were record. The apex of the tongue was almost rounded. The body was
square-shape thickening decreased gradually toward root. Root which slopes
ventrocaudally toward the base of the epiglottis. Torus linguae at the caudal part of
the dorsal surface. Lateral surface of tongue contain several fossa touching the
premolar teeth. The mean length of the total tongue, apex, body, and root were (4.5 +
0.5 cm), (1.25 = 0.23 cm), (2.95 = 0.2 cm), and (0.9 £ 0.26 cm) respectively. The
mean width of the apex, body, and root at the widest part were (1 £ 0.49 cm), (1
0.17 cm), and (1.26 + 0.22 cm) respectively. Skeletal muscle fibers and loose
connective tissue surrounded by stratified squamous epithelium keratinized at the
dorsal and lateral lingual surfaces, non-keratinized at the ventral lingual surface.
Filiform papillae heavy distribution on the dorsal surface of body, scanty at the apex,
at the lateral surface of the body they are smaller than body papillae and longer than
apex papillae. Circumvallate papillae were oval-shape, surrounded by a moat-like
furrow, taste buds on the dorsal and lateral sides. Foliate papillae were leaf-like non-
keratinized; with taste buds on the lateral walls. Fungiform papillae hade broad
rounded keratinized surface, with taste buds on the dorsal surface. Lamina propria -
submucosa was loose connective tissue with rich bundles of collagen fibers.

Key words Filiform, Circumvallate, Fungiform, Foliate
(Oryctolagus 45l AL i) N1 5683 laall Aymnaad g dpmg pi Al 2
cuniculus f. domestica)
s ganall (3¢a de:\Sf—
4 5Sl) daalas (5 k) lall A GVl g g i) ¢
MM\
u;.ﬂ\ MM@\}-&\ ) um‘f\j\ 4.91\.\3\ ;\.\\‘)‘2\ JJSJL)AD‘}UAQ u\.mﬂ&)gé.d\ J‘_r\.uj\ uaaﬁj\
Daand By bl bl dle Y Al 280 4l clidall 5 i) Gl acs S0 Jeall 138
JSE e el Ly 5 JSED 3 500 Glulll 48 cluldll 5 a8 gall 5 JS3) Jad 2 lalll e el Y
adiall el plud Bacld g Ldla Lk jaady ladll joas Gladll jaa oladly by )85 J85 4iSlens
J8 i) Gy @l pis 33 lall el zhadd) 6 5y s ekl mhaadl i) ¢l A Ll
79


mailto:aqeelm.mahdi@uokufa.edu.iq

Kufa Journal For Veterinary Medical Sciences Vol. (7) No. (2) 2016

(7 0.23 + 1.25) 5(a~0.5 + 4.5) Lul& 3l 5 avall 5l 5 A lall Tass il Jshall | ol shall
e g5l 8 0 g aal s Al e Ml e (a0 0.26 £ 0.9) 5 (a= 0.2 % 2.95)
5 WG Almall GV D e (e 0.22 & 1.26) 5 (a 0.17 £ 1) 5 (= 0.49 £ 1) CulS
AT ey aladly s elall Gl mlan b A i ML@PDJ@Ai A bl el
Al 8 S JH sy ol puand (g el ) e LS, 55 ks clada) bl cand
‘Lcs]\ t_lLA.\SA %) d)b\]\) ?maj\ c_\LuS; % )mﬁ\ 4.\.1::.\;1\ c_\LuS;l\ U}S.s ?.maﬂ 5_\.\\.;1\ CJ::.J\
ot dalals el il sl e 353 ael sy 250al Ahlas KA1 & gy TS Clada)
s s L) Al ciladall Ausladl (el e B ael s A e e (sl 4ni Ad5)
15 b Gows Ll caad 5 4] dadeal) 5okl culall e (5530 acl g e (500
Aol oAl Ll e a e L

A0 A yladl Al el dalisd) LK)
Introduction

The rabbit is a widely distributed this groove (6). Fungiform,
animal species, commonly used in the circumvallate, and foliate papillae
laboratory and for  economical contain taste buds therefore called
purposes. It is a model for numerous lingual  gustatory papillae  that
medical experiments and extensively specialized peripheral sensory organs
used in teaching. The rabbit given a involved in perceiving chemical
separate order because of dentition stimuli and in taste transduction.
differences, chiefly the incisors. Fungiform papillae located on the
Addition to that it is an herbivore anterior dorsal surface of the tongue,
designed to exist on a diet of succulent and a single circumvallate papilla
green vegetation (1, 2, and 3). The located in the midline at the posterior
tongue is muscular organ consist of part of the tongue in rodents (7,8).
two surfaces and two borders. The This is study designed for
tongue regarded highly  mobile available study related with anatomical
muscular organ (4 and 1). The lingual features and biometrical parameters
surface was characterized by large deals with the anatomy and histology
number projection called the lingual of tongue in wild rabbits due to
papillae which different in shape and modicum the researches special with
size such as (filiform, fungiform and wild rabbits and most it depended on
circumvallate) which found in all lab. Rabbits in study inside Iraq.
animals (2 and 3). The tongue of rabbit
has four types of lingual papillae which Materials and methods
were dissemination on lingual surface: Anatomical study:
filiform, foliate, fungiform and
circumvallatE (5). Filiform papillae Ten healthy adult male Rabbits
were conical in shape and show randomly had chosen from the AL-
different heights and thicknesses at Najaf city markets for this study.
various levels. Fungiform papillae Anaesthetized with an intramuscular
were rounded and surrounded by injection of ketamine (35 mg/kg) and
robust filiform papillae. They can also xylazine (5 mg/kg) (9), The induction
be observed on the tip of the ventral time recorded from the time of
surface. They had taste pores on their injection of Ketamine to the complete
surfaces. Circumvallate papillae were loses of consciousness then opened the
encircled by a primary groove and an thoracic cavity and well bleeding by
annular pad. Their taste pores open into puncher of the heart at the right atrium.
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Experimental design in the animals
divided into two groups five of rabbits
for anatomical study and other five for
histological study.

Anatomical depiction was done
position, shape, and dimensions were
recorded, then the target organ
separated carefully and remove of the
extrinsic muscles (styloglossal,
hypoglossal and genioglossal) from the
tongue were done and record the
morphological features and biometrical
parameters by using vernier callipers,
threads and a centimeter scale.
Subsequently listed the following data:
1- Measured mean length of the total
tongue, apex, body, and root.

2- Measured mean width of the apex,
body, and root at the widest part.

Histological Study:

Five specimen of tongue were
dissected out and washed with normal
saline solution (0.9% Nacl), after organ
cleaned and segmented to four parts
(apex, body, and root) put in the
special casket were fixed immediately
in neutral buffer formalin (NBF10%) at
room temperature for 12-24-24 hrs
seriatim. The routine histological
processing had been doing: (10).

1- Digital tissue processor: its contain
the serial steps

a- Dehydration: seven serial steps of
deferent concentrations of ethanol,
two hours for each step.

b- Clearing: two steps of xylene, one
hour for each step.

c- Impregnation: two steps of melted
paraffin wax (graniferous) (58-60
°C) two hours for each

step.

2- Semi digital embedding center:
contain special molds for formed
wax blocks.

3- Semi digital rotary microtome:
Sectioning measured 5-micrometer
thickness.
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Staining by:-

a- Harris hematoxylin and eosin stains.
Routine stains used to demonstrate the
general histological structure.

b- Periodic acid-schiff stain (PAS)
used this stain to demonstrate the type
of glands secretions.

c- Van Gieson's Stain:- Used this stain
for collagen fibers demonstrate.

Results
Anatomical results:

Tongue of adult male rabbit
occupies the greater part of oral cavity,
extends into oropharynx, root attached
with hyoid bone, palatoglossal arch
joined the soft palate with the tongue,
and its supported by extrinsic lingual
and hyoid muscles. The general
appearance of the tongue was
elongated oval-shape. The tongue was
also supported by paired mylohyoideus
muscles that sling it between the lower
jaws. The tongue can be divided into a
free apex, body and attached root (Fig.
1). The apex of the tongue was nearly
rounded which formed by meeting of
the dorsal and the ventral surfaces, has
rounded lateral  borders(Fig. 2).
Decreased the width and increased the
thickness of the apex gradually toward
the body. Largest part of the tongue,
the body that square-shape, confined
between apex and root that starts
narrow, then thickening decrease
gradually toward root(Fig. 1). The last
part of the tongue was the root which
slopes ventrocaudally toward the base
of the epiglottis. The dorsal surface of
the tongue characterized by elevated
triangular mass in the caudal part of the
body cranial to the root called torus
linguae the base toward root and apex
toward apex, addition to that the
median longitudinal groove which
divided this surface to two equal halves
which extend from apex of torus
linguae to the initial part of the apex of
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the tongue (Fig. 1). The ventral surface
was shiny-smooth had not any papillae
end by frenulum attachment at the
body of the tongue. Lateral surface of
tongue contain several fossae touching
the premolar teeth (Fig. 2 and 3).

The mean length of the total
tongue, apex, body, and root were (4.5
+ 0.5 cm), (1.25 £ 0.23 cm), (2.95 +
0.2 cm), and (0.9 = 0.26 cm)
respectively. Wide of the apex, body,
and root at the widest part were (1 +
0.49 cm), (1 £ 0.17 cm), and (1.26 £
0.22 cm) respectively. Addition to that
four types of lingual papillae were
distribution on the tongue surfaces
filiform, circumvallate, foliate papillae,
and fungiform. The predominant and
smallest type of the lingual papillae
was filiform which very tiny horny
threadlike structures impart a velvety
feel of the dorsal surface of the tongue,
lateral surfaces of the body, and small
part of the ventral surface of the apex.
Circumvallate papillae, round and have
a depression around the center, with
minute elevation from lingual surface,
surrounded by papillary furrow at the
dorsal surface of the root caudal of the
base of the torus linguae (Fig. 1). The
foliate papillae appear as several folds,
which  were located on Dboth
posteroperipheral parts of the tongue
(Fig. 2). Dome-like fungiform papillae
were distributed among the conical
filiform papillae of the antero-dorsal
part of tongue.

Histological results

The tongue of rabbits in this
study histologically made up of
interlacing bundles of skeletal muscle
fibers and loose connective tissue
surrounded by stratified sgquamous
epithelium keratinized at the dorsal and
lateral lingual surfaces, non-keratinized
at the ventral lingual surface. Dermal
papillae at the apex longer than other
parts of the tongue (Fig. 4). Numerous
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irregular elevations papillae  were
distribution on the dorsal and lateral
lingual surfaces. Filiform papillae
elongated cone-shaped heavy
distribution on the body characterized
by vertico-caudally orientation and a
depression on the posterior part (Fig. 5
), Whereas at the apex Filiform papillae
were scanty distribution characterized
by small keratinized caudal pointed
projection (Fig. 4). At the lateral
surface of the body filiform papilla
near foliate papillae they smaller than
dorsal papillae and longer than apex
papillae (Fig. 6 ). Two Circumvallate
papillae were round to oval-shape,
surrounded by a moat-like trough and
were level with the dorsal surface of
the root of tongue caudal of bas of
torus  linguae.  Numerous  oval
intraepithelial organs (taste buds) were
found on the dorsal and lateral sides of
the Circumvallate papilla and in the
epithelium on the wall of the furrow
facing the moat and appear as lighter
staining areas in the epithelium (gave
negative reaction with PAS stain) (Fig.
7). Serous glands (von Ebner’s) opened
at the base of circular furrow via
excretory ducts (gave negative reaction
with PAS stain). Foliate papillae were
non-keratinized and leaf-like parallel
with each other made up of a series of
parallel mucosal folds with taste buds
on the lateral walls (Fig. 6 ).
Fungiform papillae had broad rounded
keratinized surface, and projects above
the surface of the tongue, with taste
buds on the dorsal surface, they
distributed at anterior part of the
tongue between the filiform papillae.
Lamina propria-submucosa was
loose connective tissue with rich
bundles of collagen fibers (gave
positive reaction with VG stain) (Fig.
5). Thickness of lamina propria-
submucosa varied, at the root related
with furrow of circumvallate papillae
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very restricted lamina  propria-
submucosa (Fig. 8), at the lateral
surface related with foliate papillae it
was more than the later (Fig. 6), at the
apex it was more than the later (Fig. 4),
and at the body it was more than the
later (Fig. 9). Lamina propria-
submucosa very vascular, mucous
salivary acini with excretory ducts
which scattered at the body and root of

the tongue (gave positive reaction with
PAS stain) (Fig. 9), skeletal muscle
fibers were grouped into bundles
separated by connective tissue cross
each other in three planes each plane
arranged at right angles to the other
two, and adipose and lymphatic tissues
were scattered between skeletal muscle
fibers (Fig. 6, 7, 8, and 9).

Fig. (1): Dorsal view of the tongue of the rabbit showing: Apex (a), Body (b), Root (c), Median longitudinal

groove (d), Torus linguae (e), Circumvallate papillae (f).
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Fig. (2): Laterodorsal view of the tongue of the rabbit showing: : Apex (a), Body (b), root (c), lateral border of
apex (d), Torus linguae (e), Foliate papillae (f).
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Fig. (3): Lateroventral view of the tongue of the rabbit showing: : Apex (a), Body (b), ventral surface (c),

frenulum of tongue (d), Lateral fossae (e), Geniohyoideus muscle(f), Styloglosseus muscle (g), Larynx(h).

- 3 . ’ .
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Fig. (4): Dorsal view of the apex part of the tongue of the rabbit showing: Filiform papillae (a),
stratified squamous epithelium keratinized(b), dermal papillae (white arrows), epidermal pegs
(black arrows), laminapropria-submucosa (c), skeletal muscle fibers (d). H & E Stain X40
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filiform papillae (a), shaft of the filiform papillae (b), posterior depression of the filiform papiliae
T 7
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Fig. (6): lateral view of the root part of the tongue of the rabbit showing: stratified squamous epithelium
keratinized (a), filiform papillae (b), foliate papillae (c), lamina propria-submucosa (d), epidermal pegs (e),
dermal papillae (white arrows), skeletal muscle fibers (f), taste buds (black arrows).
H & E Stain X40
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Fig. (7): Circumvallate papilla at dorsal surface of the root part of the tongue of the rabbit showing:
stratified squamous epithelium keratinized (a), restricted lamina propria-submucosa (b), circular furrow (c),
adipose tissues (d), skeletal muscle fibers (e), taste buds (black arrows), mucous salivary glands (white
arrows). PAS Stain X40
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Fig. (8): Dorsal view of the body part of the tongue of the rabbit showing: stratified
squamous epithelium non-keratinized (a), laminapropria-submucosa rich by
collagen fibers (b), mucous salivary glands (c), adipose tissues (d), skeletal muscle
fibers (e). elandular ducts (black arrows). blood vessels (white arrows).

\

squamous epithelium keratinized (a), laminapropria-submucosa rich by collagen fibers
(b), mucous salivary glands (c), adipose tissues (d), skeletal muscle fibers (e), glandular
ducts (black arrows), blood vessels (white arrows). PAS Stain X40
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Discussion
Appearance of the tongue was
appropriate  with  the anatomical

structures of the oral cavity like rabbit
in this study different from tongue in
other animals like donkey Equus
asinus observed that the spatula-shaped
tongue (11).Type of food play very
important role in the all anatomical
features of the tongue, its highly
muscular organ capable of both
vigorous and precise movements, the
mobility was achieved by restricting
the attachments to the more caudal
part, which leaves the apex free to
roam both within and beyond the
mouth as in prehension, lapping,
grooming, and manipulating the food
within the mouth on the one hand and
speech articulation on the other, (4 ,1,
and12). Color of the tongue of the
rabbits in this study was homogenous
white-pink this outcome unaccordance
with (13,14) who said the tongue of
sheep was pigmented. The apex
characteristics of the tongue of the
rabbits in this study corresponded with
of the(14) in sheep, but uncoincided
with him in the shallow median
longitudinal groove on the dorsal
surface of apex, with (15) who
mentioned that, the apex of the tongue
was notched in the center and
somewhat flattened in goat, and with
(16,17, 18,and19) who elucidated the
apex of the tongue was free and
pointed with blunted rounded margin
in ox and buffalo, The differences
related to the species of animals. The
prominent torus linguae of the
posterior area of the body of the tongue
like other grass eating animals which
have a well-developed torus linguae
(16, 13, 15, 19, 20, 21, 22, 23, and 18).
While incompatibility with the (24)
who elucidated in the rabbit tongue, a
torus lingual was observed in the
middle part of the tongue. Distribution
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of the four types of the lingual papillae
coordinated with (24) in the rabbits.
But uncoordinated with (14, 20, and19)
who elucidated that the filiform
papillae  were densely pavement
distributed on the dorsal and ventral
surfaces of the apex of the tongue, the
height of papillae increased caudally
toward the pharynx in sheep, small
ruminants, and buffalo, (17, 20)who
clarified they present only on the
dorsal surface in ox, buffalo, and horse,
and with (25) said the filiform papillae
are most numerous and distributed over
the dorsal anterior portion of the
tongue of the adult Egyptian bat
(Pipistrillus kuhli). Addition to that
(26) mentioned that the filiform
papillae, which found in apex is larger
than that found on the body and the
height of papillae increased toward the
apex in cattle. Density and shape of
filiform papillae impart a velvety feel
and gave the tongue a rough surface
assist to grooming, movement of the
food toward the pharynx and provide
additional protection for the tongue
(17, 19, 20 and 27). Position and
number of the circumvallate papillae
fully confirmed with (anatomy of
horse) in horse. While deferent with
small and large ruminants they
arranged in two row has "V shape (14,
28, 29, 30, 20, 31). Foliate papillae in
rabbit they are well developed,
whereas in the cats were rudimentary,
and in ruminants were not present (32,
33). Anatomical appearance and
distribution of the fungiform papillae
in our study were agreement with (34,
35) in rabbit, while (36) said it was
found on the dorsal surface of the apex
and body of the tongue in the front of
the torus of the tongue, on the margins
of the tongue, and laterally in relation
to the torus of the tongue and are
arranged linearly in rabbit. And (37)
said they were most numerous in the
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peripheral region than the dorsal fungiform papillae  were not in
surface in cat. Whereas (38) explained agreement with (24) who said

they were present on the dorsal surface
of the apex in horse. And they
scattered on the dorsum of tongue
among the filiform papillae of
ruminants. in sheep (6-28, 7-28, 39,
and 40), in goat (15, 18, 30, and 5), in
camel (5 and 6), in cow (41).

Wide mobility of the tongue
necessary for phonating, chewing, and
swallowing  depend  upon  the
Interlacing bundles of skeletal muscle
fibers and its connective tissue, they
may enable the dorsum of the tongue to
harden for pressing food during
mastication and shifting the food
posteriorly for swallowing (42, 43, 44).
Addition to that coarseness of the
lingual surfaces depends on the type
and degree of contact of food and
cornified nature of these surfaces, this
cornified because types and heavy
distribution of the lingual papillae on
the other hand. These were effectively
increased on the surface areas and play
the functional role of receiving the
taste sense. (45)

The dorsal surface of the tongue
in this study appears bristlier than the
other, and ventral surface non-
keratinized this fact irregularity with
(24) said all surfaces of the tongue
were had cornified epithelium, but the
dorsal epithelium was thicker than the
lateral and lower ones in rabbit.
Variety of filiform papillae in this
study incongruity with (24) who
explained filiform papillae in the
anterior part were numerous, conical
shaped with vertical orientation, and a
depression on the posterior part; but in
front of the torus they were relatively
tighter and taller than the papillae in
the anterior part. These variations
depend upon the degrees of food
contact and animal used of the tongue
in the daily uses. Appearance of the
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fungiform papillae were elliptical or
circular shape. foliate and vallate
papillae corresponding with (24 ).
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