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Histomorphological investigation of tongue of Porcupine Hystrix cristate
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Summary
Anatomical and histological explorations of the tongue in ten adult male Porcupine (Hystrix

cristata) collected from AL-Diwanyha city by the hunter, after porcupine prepared the tongue
illustrious after that the position, shape dimensions were enrolled. The square-shape of body,
thicken less steadily toward caudal part of tongue. Root was tends caudally in the direction of the
epiglottis. Torus linguae found on the caudal part of the dorsal surface of the tongue. In the end of
lateral surface of tongue have foliate papilla osculate the premolar teeth. The length, apex, body and
root of the tongue were (7.61£0.66, 1.25+0.23, 4.95+0.2, and 1.4+0.26 cm), respectively. The width,
apex, body, and root of the tongue were (1.80+0.77, 0.35£0.49, 1+0.22 and 0.45+0.14, respectively.
In the dorsal and lateral surface have muscle fibers from skeletal type and loose connective tissue
bounded by keratinized stratified squamous epithelium while in the ventral lingual surface were
non-keratinized. In the dorsal surface of body there were filiform papillae, but less at the lateral
surface of the body. While the shape of circumvallate papillae was similar to furrow, and there was
taste buds on the both dorsal and lateral sides of the tongue. Fungiform papillae had wide curved
keratinized surface, with taste buds on the dorsal surface. Lamina propria and submucosa was loose
connective tissue with more of collagen fiber.
Keywords: Porcupine, Filiform papillae, Circumvallate, Fungiform, Foliate.

Introduction papillae are rounded and surrounded by strong

Rodents include large and extra diverse fileform papillae. It could also be discovered
mammals with more than 1700 different on the ventral surface tip. They had flavor
species. Rodentia (1 and 2) belongs to the pores on their surfaces. The circumvallate
Hystricidae circle of relatives, which papillae have been encircled with the aid of a
constitutes a small organization of the device basic groove and an annular ring. Pores have
in spite of the severa morphological studies on an open flavor in this groove (6). The
the equipment (3-5). There has been no fungiform, circumvallate and foliate papillae
research, nor has there been anatomical comprise flavor buds, and is thus referred to as
histological study of the porcupine. In this we taste papillae specialized in peripheral sensory
take a look at the structure of the porcupine organs concerned in the reputation of chemical
(Histriscus Cristata) as examined in a stimuli and taste. Circumvalate is placed at the
macroscopic and microscopic (1-3). The frontal dorsal floor of the tongue and
tongue is a muscular organ that has 4 surfaces circulatory jewelry are placed within the
and two borders. Tongue is a quite cell midline on the back because of the definition
muscular machine (1 and 4). The linguistic of the tongue in rodents (7 and 8).
surface is characterised by way of a huge Histologically the epithelium of the tongue is a
number of projections, which are referred to as stratified squamous species with varying
lingual papillae, ranging in form and length ranges of keratin. It’s far thicker at the dorsal
(filiform, fungiform and circumvallate) in all surface wherein it contains a thicker and
animals (2 and 3). The tongue of the rabbit 4 thinner corneal layer on the ventral surface
types of papillae have been published at the which could be non-keratin. Conical and
linguistic surface: fileform, Foliate, fungiform lenticular papillae facilitate movement of
and circumvallate (5). The filiform papillae meals within the oral cavity, even as fungus
were conical and confirmed special heights and papillae comprise flavor buds liable for
and thickness at extraordinary tiers. Fungal flavor mediation, vary in form and are called
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in step with their morphological characteristics
(9).This work will offer aid for clinical and
operational studies inside the future with
reference to the physiology of the tongue.

Methods and Materials

Ten healthy mature male Hystrix cristate,
were collected from local hunters in
Diwanyiah. Animals were anaesthetized with
Ketamine hydrochloride (35 mg/kg) and
Xylazine hydrochloride (5 mg/kg) (10).
Experimental design in the family pets was
allocated into two categories; five porcupines
for anatomical review, and other five for
histological review. The morphological
features and biometrical guidelines were
registered by using vernier caliber threads, the
full total tongue, apex, body root and width of
tongue were measured. Five specimens of
tongue were dissected away and cleaned with
normal saline solution (0.9% Nacl), after the
body organ was washed and segmented to four
parts apex, body, and main, they were
immersed in buffer formalin at room temp for
24 hrs. The histological processing was done
routinely (11).

Results and Discussion

Tongue of adult male porcupine (Hystrix
cristata) occupies the superior part of oral
cavity rollover into oropharynx, root set in
hyoid bone, palatoglossal arch team up the soft
palate with the tongue and its backstop by
extrinsic lingual and hyoid muscles (Fig. 1).
Type of food plays a very important role in all
anatomical features of the tongue (8). The
general guise of the tongue was homogenous
pinky color; this outcome does not agree with
(8 and 12), while it is in agreement with (13)
in rabbit, it’s averaged (7.6£0.66 cm) in length
and (1.80£0.77 cm) width in the body region.
This study was in disagreement with (8) in
Hystrix cristate (Table, 1).

Table, 1: Dimension of the tongue of Porcupine

gsttrix cristataz, gmeaniSEz.

Total

root
1.4+0.26

apex
1.25+0.23

body
4.95+0.2

Wl 7.6+0.66

WA 1.80+0.77 0.35+0.49  1+0.22 0.45+0.14

The median sulcus was deepest in the
anterior third than the middle third of the
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tongue; the posterior third had a scarce median
sulcus. The dorsal surface of the tongue was
mantled with  non-keratinised  stratified
squamous epithelium underscoring by lamina
propria and amuscular layer. The tongue of the
porcupine had a curvaceous anterior protrusion
and the cape of the tongue was twirled. There
was a bottomless fossa in the middle of dorsal
surface of the tongue. The tongue was also
supported by coupled mylohyoideus muscles
that hoist it between the lowermost jaws.

The tongue can be alienated into a free
apex, body and root. The apex of the tongue
was almost rounded formed by encountering
the dorsal and the ventral surfaces, had twirled
lateral borders, and it decreased the width and
increased the breadth of the apex gradually in
the direction of the body. The apex
characteristics of the tongue of the hystrix
cristate in this study corresponded with (12) in
rats, but uncoincided with (13 and 14) in
rabbit. The tongue in apex region showed in
the center and somewhat flattened in mice
(15). The body of the tongue that square-
shape, restricted between apex and root starts
tapered, then thickening increase gradually
toward root. The last part of the tongue was
the root which precipiced ventrocaudally
towards the bottom of the epiglottis. The
dorsal surface of the tongue was characterized
by eminent triangular mass in the caudal part
of the body cranial to the root called torus
linguae and lingual fossa. The prominent torus
linguae of the posterior area of the body of the
tongue, like other grass eating animals have
well-developed torus linguae (14-20). But this
is incompatible with the (21). Calculate the
base of the tongue toward the apex and vice
versa, in addition to the median longitudinal
groove which divided this surface in to two
equal halves that extend from apex of lingual
fossa to the initial part of the apex of tongue
(Fig. 1). In present study there are four types
of lingual papillae. This finding was
coordinated with (13) in the rabbits. But
uncoordinated with (14, 19 and 20) which it is
allocated on the tongue surface filiform,
circumvallate, foliate and fungiform. The
filiform papillae were bent, together with this
large connective tissue core and were alienated
by wide interpapillary zones covered by a
thick epithelium. Most of filiform papillae had
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a cylindrical shape, but the rostral and central
parts of the tongue contained a number of flat,
comb-shaped papillae with cornfield tips (Fig.
2 and 3). Density and shape of filiform
papillae impart a velvety feel and give the
tongue a rough surface to assist in grooming,
movement of the food toward the pharynx to
provide additional protection for the tongue,
this in agreement with (17 and 19-21), The
foliate papillae were located on the postero-
lateral borders of the tongue. Taste buds were
located intraepithelial in the basal half of the
papilla grooves (sulcus papillae). Foliate
papillae in rabbit are well developed, whereas
in the cats they were rudimentary, and in
ruminants they were not present (13, 22 and
23). The fungi form papillae were Mushroom
in form and enclosed squamous epithelium.
They had surrounding or oval outlines. The
fungi form papillae were scattered on the
dorsal midline behind torus lingua; its absent
in apex and lateral edges of the dorsal surface.
However they were common on the posterior
one-thirds of the tongue and its number was
(7-8) circumvallate papillae; those are round
and have a depression around the center, with
tiny elevation from lingual surface, surrounded
by papillary furrow at the dorsal surface of the
root caudal of the base of the torus linguae
number (1-2) (Fig. 4). In addition coarseness
of the lingual surfaces depends on the type and
degree of contact of food and cornified nature
of these surfaces. This observation may be
related to 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.
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Figure, 1: Morphological of tongue show: Apex (1) corpus

(2) root (3) midline sulcus (4) lingual fossa (5) tourus
lingue (6).
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Figure, 2: Morphological view show: Apex (1) body (2)
lingual salivary gland (3) myohyodius muscle (4) lingual
frenulum (5) sublingual nerve (6).

Figure, 3: Muscles of tongue: Stylioglosse (1) hyoglosses
(2) genioglosses (3) geniohyodius (4) styloglosses (5) foliate
papillae (6).

Figure, 4: Tongue papillae of Hystrix crestat showed:
filiform (1) fungiform (2) circumvallate (3).

The tongue of porcupine was made up of
brads bundles of skeletal muscle fibers and
loose connective tissue bounded by stratified
keratinized squamous epithelium at the dorsal
and lateral lingual surfaces, non-keratinized at
the ventral lingual surface. Dermal papillae at
the apex were longer than other parts of the
tongue (Fig. 5).
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Figure, 5: Filiform papillae: Strétified squeamus epithelial
tissue (1) lamina propria (2) skeletal muscles (3) (H and E) and E) stain 100X.
stain 100X.

Figure (6) shows limited propria of the
submucosa, in which at the apex were more
than the later and at the corpse more than the
later (Fig.7), while at the lateral surface
connected with foliate papillae it was more
than the later (Fig. 8).

e e S TR
Figure, 8: Foliatepapillae of tongue Hystrix crestate show:
mucosa (1) submucosa (2) muscular layer (3) taste bud (4)
(H and E) stain 400 X.

References
1. Kubota, K.; Fukuda, N. and Asakura, S.
(1966). Comparative anatomical and neuro-
histological observations on the tongue of the

- *

Figure, 6: Circumvaliat p;lpillae: Stratified squeamus porcupine (Hystrix cristata). Anat. Record.

epithelial tissue (1) lamina propria (2) skeletal muscles (3) 155:261-268.

(Hand E) stain 400X. 2. Agungpriyono, S.; Yamado, J.; Kitamura, N.;
The dorsal surface of the tongue was appear Nisa, C.; Sigit, K. and Yamamoto, Y. (1995).

bristlier than the other, and non keratinized of Morphology of the dorsal lingual papillae in

the ventral surface of the tongue, these the lesser mouse deer, Tragulus javanicus. J.

observation were disagree with (22-24) whom Anat,, 187:635-640. _

reported that the epithelial surfaces of the 3. Besselsen,  D.G. (2002). ~ Biology of

tongue were thicker than the lateral and lower Laboratory Rodents. Res. Anim. Methods,

ones in porcupine variety of filiform papillae Pp:443-453. )

in this study incongruity with (25) who 4 Nonaka, K. Zheng, J.H. and Kobayashi, K.

explained filiform papillae in the anterior part (2008). Comparative morphological study on

were numerous, conical shaped with vertical the lingual papillae and their connective

orientation, and a depression on the posterior tissue cores in rabbits. Okajimas folia Anat.

part; but in front of the torus they were Jpn., 85(2):57-66. _

relatively tighter and taller than the papillae in - Kuru, M. (1987). Omurgali Hayvanlar.

the anterior part. These variations depend upon Ataturk Univ. Basimevi, Erzurum, Pp:551-

the degrees of food contact and animal usage 564. o

of the tongue in the da”y uses. 6. Shln, l; Hldekl, Y., Kawahara, l. (1997)

Study by scanning electron microscopy of the
morphogenesis of three types of lingual
papilla in the rat. Anat. Record. 247:528-541.

15



10.

11.

12.

13.

14.

15.

16.

The Iragi Journal of Veterinary Medicine, 42(1):12-17.

2018

Whitehead, M.C. and Kachele, D.L. (1994).
Development of fungiform papillae, taste
buds their innervations in the hamster. J.
Comp. Neurol., 340:515-530.

Karan, M.1.; Yilmaz, S.; Aydin, A. (2011).
Morphology of the filiform lingual papillae in
porcupine (Hystrix cristata). Anat. Histol.
Embryol., 40(2):100-103. doi: 10.1111/j.1439-
0264.2010.01045.x.

Dellmann, H. and Brown, E.M. (1987).
Histology of the Digestive System. In
Textbook of Veterinary Histology. 3" Ed.
Lea and Febiger. Pp:229-247.

Fish, R.E.; Brown, M.J. and Karas, A.Z.
(2008).  Anesthesia and analgesia in
laboratory animals 2"% American. Coll of
Lab. Ani. Med., Pp:302-305.

Luna, L.G. (1968). Manuel of Histologic
Staining Methods of the Armed Forces
Institute of Pathology. 3" Graw-Hill Book
Company, Toronto, London. 3" Mc.

Taiwo, A.A.; David, A.O.; Oladele, A. and
Ayoka, S. (2009). A Comparative
Histological Study of the Tongue of Rat
(Rattus Norvegicus), Bat (Eidolon Helvum)
Int. J. Morphol., 27(4):1111-1119 .
AL-Mahmodi, A.M.M. (2016). Anatomical
and Histological study of the Tongue of wild
adult male Rabbits (Oryctolagus cuniculus f.
domestica) in AL-Najaf province Al Kufa J.
Vet. Med. Sci., 7(2):45-47.

Ameer, M.T. (2013). Comparative
anatomical, histological and histochemical
study of tongue in two species of
insectivorous vertebrates. Australian J. Basic
and Appl. Sci., 7(1):401-410.

David, J.R.; Taha, A.J.; John D.B.; Jr, Cheng-
Xiang, L.L.; Robert, W.W. and Robert, S.
(2008). Genetic analysis of tongue size and
taste papillae number and size in recombinant
inbred strains of mice. Chem. Senses., 33(8):
693-707.

Mancanares, C.A.1.; Santos, A.C.; Piemonte,
M.V.; Vasconcelos, B.G.; Carvalho, A.F;
Miglino, M.A.; Ambroésio, C.E.; Assis Neto,
A.C. (2012). Macroscopic and microscopic
analysis of the tongue of the common

17.

18.

19.

20.

21.

22.

23.

24,

25.

16

opossum (Didelphis marsupialis). Microsc.
Res. Tech., 75(10):1329-1333.

Reece, W.O. (2005). Digestion and
absorption. In: Function Anatomy and
Physiology of Domestic Animals 3" Ed.:
Lippincott Williams and Wilking. Pp:316-
316.

Silva, M.C.P.; Watanabe, I. and Kronka,
M.C. (2002). Three-dimensional architecture
of the connective tissue core and surface
structures of the lingual papillae in the rabbit.
Histol. Histopathol., 17: 455-461.

Kurtul, 1. and Atalginb, S.H. (2008).
Scanning electron microscopic study on the
structure of the lingual papillae of the Saanen
goat. Small Rumin. Res., 80:52-56.

Zheng, J. and Kobayashi, K. (2006).
Comparative morphological study on the
lingual papillae and their connective tissue
cores (CTC) in reeves’ muntjac deer
(Muntiacus reevesi). Ann. Anat., 188:555-
564

Emura, S.; Tamada, A.; Hayakawa, D.; Chen,
H.; Jamali, M. Taguchi, H. and Shoumura, S.
(1999). SEM study on the dorsal lingual
surface of the flying squirrel, Petaurista
leucogenys. Ann. Anat., 181:495-498.
Hellstrand, E. (1980). Morphological and
histochemical properties of tongue muscles in
cat. Acta. Physiol. Scand., 110:187-198.
Parvez, M.N.H. and Rahaman, M.T. (2005).
Anatomical study of tongue of indigenous
cow (Bos indicus) in Bangladesh with special
emphasis on papillae distribution. Bangladesh
J. Vet. Med., 3(2):546-549.

Goodarzi, N. (2014). Electron microscope
structure of dorsal lingual epithelium of
Persian squirrel Sciurus anomalus. Online J.
Vet. Res., 18:132-144.

Trzcielinska, J.; Jackowiak, H.; Skieresz, K.
and Godynicki, S. (2009). Morphology and
morphometry of lingual papillae in adult and
newborn Egyptian fruit bats (Rousettus
aegyptiacus). Anat.  Histol. Embryol.,
Pp:370-376


https://www.ncbi.nlm.nih.gov/pubmed/?term=Karan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21105901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yilmaz%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21105901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aydin%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21105901
https://www.ncbi.nlm.nih.gov/pubmed/21105901
https://www.ncbi.nlm.nih.gov/pubmed/21105901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reiner%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jan%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boughter%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20CX%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20CX%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waters%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waters%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=18653645
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2565774/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Man%C3%A7anares%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piemonte%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piemonte%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vasconcelos%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carvalho%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miglino%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ambr%C3%B3sio%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assis%20Neto%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assis%20Neto%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=22581756
https://www.ncbi.nlm.nih.gov/pubmed/22581756
https://www.ncbi.nlm.nih.gov/pubmed/22581756

The Iragi Journal of Veterinary Medicine, 42(1):12-17. 2018

Hystrix cristata geal hudl 4 g 43104 4 )3
Bl 8L 315 ae
G Aaualdl) Aaala ¢ anll alall A0S i) 5 oy il ¢ 5
E-mail: histology75@yahoo.com
dadAl)
Jmand ey Al gl Aailas ) salaall Lpren 315 G3IU mleall S5 e b el Glall sl y lad) Caua gl
Ly, i S 5 JSEI a0 ) Ly 55 IS 35 s laadl) Al lalll (S5 5 alal 5 bl il o5 lalll 34 el
Bl mhanll sl all d ady  SLalll i jall, jle 3all lad sladly Lala Liday jaady lalll Dda sl ) Geadl WS
L)y SN Glalll Jsha Jane S5 galshall Qs )5 3,0 claglad) e Gl e ilall mland) 5 siny )
prndl g Al g SN GLlll e ISy i 5ilL (pw 0.26+1.4 5 0.244.95 5 1.25+0.23 57.6+0.66) sl 5 aall
Gl b cedl L) Au A of WS i il (aw 0.14+0.455 0.22+15 0.49+0.355 0.77+1.80) _alls
Ao Sl Agall 3565 Al 5 jledall Waad &l slall madll 5 elaall JSel) £ 58 (e (il (5 sedall mhanll CBLanl)
clandl s el 2 AL Loy Ay phadll Gladal) Coan g puad) o (el mhadl (8 e Glll Sl bl Ly
Aokl Galall S e 353 ey aagis @l e Gle g JSE @iy LSl Gladadl Ll glulll auad olal)
Lot Aniall (g pedall mhandl (e (3531 ael s o el 5 (a5l Lgd Al Cllagdal) Glll daslall
oY S Gl sl bl mail) e (g giad Aglalia) cantl) 23l
A )5l (A padl) (sl dgladl) claglal) (e al) sdsalidal) cilalsl)

17


mailto:histology75@yahoo.com

