Int. J. Morphol.,
33(3)855-859, 2015.

Scanning Electron Microscopic Study of the
Lingual Papillae in the Anatolian Water Buffalo

Estudio de las Papilas Linguales en el Bufalo de Agua
de Anatolia por Microscopia Electrénica de Barrido

M. Can” & S. H. Atalgin”

CAN, M. & ATALGIN, S. H. Scanning electron microscopic study of the lingual papillae in the Anatolian water blrftalb. Morphol.,
33(3)855-859, 2015.

SUMMARY: The purpose of this study was to describe the surface structure of the lingual papillae in Anatolian Water Buffaloes using SEM

Six male Anatolian Water Buffaloes were used. Filiform, lentiform and conical papillae were determined three types aslpapliaeicungiform

and vallate papillae were observed two types as gustatory papillae on the tongue in Anatolian Water Buffalo. The filifmenweeapdbserved on

the apex and body of the tongue, besides randomly identified lateral surface of the body. The conical papillae diffeedfilifosm grapillae with

its larger size and non existence of the secondary papillae. The fungiform papillae was round in shape and mushrooeriigeascaty the

filiform papillae on the dorsal surface of the apex, body and the root of the tongue. The fungiform papillae's tastequetes|dwdstructure were
determined. The lentiform papillae were determined in two types. The borders of the cells and the micro-pitted appeadefoeed/atethe
lentiform papillae. In the vallate papillae bud fosse and a thick annular pad was found. These differences on the mogthadtgriealof the

lingual papillae were considered to be related to genetic diversity.
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INTRODUCTION

The lingual mucosa of animals presents differentiate@nd with a known pedigree) immediately after slaughter in
papillary system with gustatory and mechanical function& local slaughterhouse at Balikesir.
Types of the lingual papilla and their distribution types have
been examined in cattle (Stefekal, 1983; Chamorro, 1986; Tissue samples were taken dorsal, ventral and lateral
Scalaet al, 1995), serows (Funagt al, 1985; Atojiet al,  surface of the apex, body and root of the tongue. The samples
1998), camel (Qayyuet al, 1988), buffalo (Scalet al, 1993), were then rinsed with phospate buffer (Ph= 7.2) and pre-
Saanen goat (Kurtul & Atalgin, 2008), roan antilobe (Emurfixed in 2.5% gluteroldehyde solution. After dehydration

et al, 2011), using scanning electron microscopy. through a graded ethanol series, and infiltration by
hexamethyldisilasin (HMDS). For the SEM, materials were

Anatolian Water Buffaloes have been scatterefixed on aluminum stubs using double-sided adhesive. The
throughout all regions of Anatolia of Turkey. They are shape@EM micrographs were taken in a SEM-JEOL (JCM 5000)
as sparsely hairy with crooked horns. Studies which were ab@&jtan accelerating voltage of 10-15 kV.

Anatolian Water Buffaloes which have been fed for delicious
milk and skimming have been insufficient.
RESULTS

The present study has aimed to study the morpho-

structural differences of the tongue in the Anatolian water buffalo.
Macroscopic observations: The tongues of the Anatolian

water buffaloes were long, broad and blunt. The tongue of

MATERIAL AND METHOD the Anatolian water buffalo was 33 cm long, 6 cm in width
apex, 6.5 cm at the body and 7 cm at the root of the lingua

on average. Filiform, lentiform, fungiform, vallate and
Tongues were collected from six young male wategonical papillae were determined on the dorsal and
buffaloes (1 years old, approximately 200-250 kg in weigientrolateral surfaces of the tongue in Anatolian water
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buffalo. The vallate papillae number were 23 and fungiformapillae on the dorsal surfaces of the apex, body, the root
papillae 342, lentiform papillae were 241 on average. Ttad ventral surface of the lingua. Desquamated epithelial
filiform papillae numbers were 33 per tarea. cells and micro-ridges were observed at the free surface.
Pores with crater like structure were recognizable on the
Scanning electron microscopy: Numerous filiformfree surface of the fungiform papillae at x2000 magnification.
papilllae (Figs. 1 and 2) were observed on the apex and bolyese pores had a diameter of apprommatepl_mS
of the tongue and randomly determined lateral surface Qi : —
the apex of the tongue. Filiform papilllae were differeng
heights, thicknesses and width the same region. The filifo
papillae occured only in larger main papilla. The filifor
papillae had no secondary papillae (Figs. 1 and 2). Théeg
were no secondary papillae at the lateral surface of t
tongue, either. The height of the filiform papillae variedss
between 780 and 920m and width between 312 and 42257
pum. The height and width of the filiform papillae showedi#d
substantial differences. The filiform papillae distributing of
the dorsal surface at body of the tongue had round shas
tips. The surface layer of the epithelium of the filiforng
papillae was highly keratinized, particularly at the rostra
aspect of the papillae.

The conical papillae were found on the torus linguagig 2. Filiform papillae (asterissk) and funglform papillae (arrows)
and ventro-lateral surface of the lingual mucosa. These

papillae differed from the filiform papillae with their larger
size, nonappearance of secondary papillae and a tip withg&s
projections. These papillae were observed with round shap
base and a pointed tip. Especially, the conical papillae
the ventro-lateral surface of the lingual mucosa had be
bulbous round shape base and very pointed tips. The papi
appeared to emerge from the lingual mucosa without a grog
at their base. Their surface was covered with squamg
epithelial cells. No taste buds and pores were observed
the surface of these papillae.

The fungiform papillae (Figs. 2 and 3) were round i
shape and mushroom-like, scattering among the filifor

18pm 8883 MKU EMU

Fig. 3. Fungiform papilla, squamous epithelial cells sheddings
(arrows), gustatory bud pore (asterisk).

The lentiform papillae (Fig. 4) were lentil-like
papillae of different diamater sizes (0.7-1.4 mm) and only
observed on the torus linguae. These papillae were
determined in two types. The irregular type | lentiform pa-
pilla middle of the torus lingua and it hadn't apex, the round-
shaped type Il lentiform papilla both sides of the torus lingua
but had a pointed apex. There were no secondary papillae.
The borders of the cells and the micro-pitted appearance
were defined at the lentiform papillae clearly at x2000
magnification (Figs. 5 and 6). Epithelial cells had a pitted
appearance typical of keratinized cells. Cell boundaries were

Fig. 1. Apex lingua. Filiform paplllae without secondary papillaeProminent and overlapping.
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The vallate papillae were located symmetrically osa (Figs. 7 and 8). The vallium was split into 2-3 portions by
either side of the torus linguae where girdling by a gustatosynall furrows. These round shaped papillae located caudally
bud ditch and thick annular pad or vallium of lingual mucolarger than those lying cranially. The vallate papilla was 1320

/ ’ um in diameter on average.

e BEE3 MK EMU

Fig. 7. Taste pores (arrows) on the upper surface of a vallata papi-
lla as a crater-like structure.

ZEkU

Fig. 5. Lentiform papilla, taste pore (asterisk) and cell boundari \ {‘h:
(arrows). : 5 1B 6 k| B85S l--..l_} Er0

Fig. 8. Lentiform papilla, squamous epithelial cells sheddings
(arrows).

DISCUSSION

In this study, the anatomical characteristics of the
lingual papillae in Anatolian water buffalo was investigated,
using scanning electron microscopy techniques. And the
findings were compared to research conducted previously
on the papillae of the tongue.

T 1Em. BEEE KU EH.. The filiform papillae on the dorsal surface of the

>y b Q lingua showed in this study as informed in the buffalo (Scala
Fig. 6. Lentiform papllla the borders of the ceIIs (arrows) and tft al, 1993) and Jamunapari goat (Emetal, 2011). The
micro-pitted patterns (asterisk). filiform papillae had oval tips. Unlike our results, these
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papillae have one sharp pointed tip in the cow (Chanwirrolenticular papillae, lack the protection of seconder papillae
al.) and Jamunapari goat (Emueaal, 2011). Secondary and because that surface comes into contact with foods,
papillae of filiform papillae were reported in the Jamunapagpithelium comes keratinized as a response to the
goat (Emureet al, 2011) and other articles (Sonntag 1925environmental stress. Epithelial cells of lentiform papilla had
Agungpiriyonoet al, 1995). One of the important results ofa pitted appearance typical of keratinized cells. Cell boundaries
the study was that secondary papillae of filiform papillae wergere prominent and overlapping similar to a study (Kullaa-
not found and this was different from other studieMikkonen & Sorvari).
(Agungpiriyonoet al; Dyceet al, 2004; Emurat al, 2011).
In some studies there had been bifurcated tips and each filiform  Micro-pits systems, which were reported (Kunear
papillae had a lot of secondary papillae. But it was nai., 1998; Adnyanet al) in the filiform and lentiform papillae
bifurcated tips in this study. The present study showed theere determined on the surface of the lentiform papillae the
lack of secondary papillary projections in the filiform papilladorders of the cells and the micro-pitted patterns in this study
of Anatolian water buffalo similar to one humped camel tongus x2000 magnification.
(Quayyumet al, 1988). The filiform papillae form a mildly
rough surface, which enables careful mastication and handling ~ Morphostructure and location of the conical papillae
of food before swallowing. were similar to those in the cow (Chamoebal), and
Jamunapari goat (Emueaal, 2011). The conical papillae on
The small filiform papillae were showed on the ventréhe ventro-lateral surface of the lingual mucosa had bulbous
- lateral surface of the lingua were much less dense, hadoand shape base and very pointed tips. In this study it wasn't
distinct basal groove, and possessed no secondary papillaedn secondary papillae near the conical papilla was not seen
the near and base too. as reported by the literature (Chamacetal; Kumaret al).

The fungiform papillae were showed in this study si- The vallata papillae had surrounding thick annular fold
milar to those documented in the cow (Chametral 1986) and our findings are similar to the literature in cow (Chamorro
and Jamunapari goat (Emuea al., 2011). Parallel to the et al), Jamunapari goat (Emus al, 2011) and wild pig
statement in Jamunapari goat (Emeiral, 2011), there were (Ateset al). It is well known that the number and spread of
fungiform papillae on the dorsal surface of the lingua and portree vallate papillae varied between species from being entirely
were identified at x2000 magnification in this study. Thesabsent, as in single in mouse, rat and hamster (McMillan, 1979)
papillae were spread among the filiform papillae, and separatednumerous as in ruminants (Chamoetcal; Scalaet al;
by a marked papillary groove. The fungiform papillae wer&umaret al; Tadjalli & Pazhoomand, 2004; Kurtul & Atalgin).
more densely distributed on the tip and ventral surface of the
lingual apex in the study, as to Japanese serow (Fenat} Results of this study indicated that Anatolian water
Formosan serow (Atogt al), Blackbuck (Emurat al, 1999) buffalo linguae were equipped with lots of papillae with
and Barbary sheep (Emuea al, 2000). The appearance ofdifferent morphological features. These linguae had
the taste on fungiform papilla at x650 magnifications similamechanical function which was similar to one humped camel
to some articles (Kullaa-Mikkonen & Sorvari, 1985; AdnyanéQuayyumet al), Saanen Goat (Kurtul & Atalgin), sheep (Sah
et al, 2011; Ateset al, 2013). But it was not seen in otherHaremet al, 2009) and Jamunapari goat (Emeiral, 2011).
studies (Steflilet al; Dyceet al.).

The lentiform papillae were located on the dorsal aspeBCKNOWLEDGEMENTS. The authors would like to
of the lingua as reported in cow (Scatal) and the thank to Basic Sciences Research and Applied Center of
Jamunapari goat (Emued al, 2011). There were two types Mustafa Kemal University and Balikesir University for
of lentiform papillae. First papilla named irregular type kcanning electron microscopy.
lentiform papillla, had one or two sharp tips, others named
round shaped type Il lentiform papilla had surrounding annular
groove. Micro-pitted image of papillae were found due to th€éAN, M. & ATALGIN, S. H. Estudio de las papilas linguales en el
keratinized cells. In human oral mucosa the non-keratiniz&§falo de agua de Anatolia por microscopia electronica de barrido.
seem to have surface microplication (Kullaa-Mikkonen &nt: J- Morphol., 33(3)855-859, 2015,
Sorvari)'_Wh”e_ keratinized surface has a pmeq appearance RESUMEN: El objetivo de este estudio fue describir la es-
called micro-pits (Adnyanet al). On the Anatolian water tryctura de la superficie de las papilas linguales en Bifalos de agua de
buffalo lingua the epithelium of the lentiform papillae,Anatolia mediante microscopia electrénica de barrido (MEB). Se uti-
fungiform papilla and filiform papilla were keratinized (pitted).lizaron seis Bufalos machos para el estudio. Se determinaron tres tipos
Because the upper surface of papillae, filiform, fungiformc,'e papilas mecanicas: filiformes, lenticular y cénicas. También se en-
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contraron papilas gustativas de dos tipos: fungiformes y caliciformésullaa-Mikkonen, A. & Sorvari, T. E. A scanning electron microscopic
Las papilas filiformes se localizaron en el vértice y cuerpo de la len- study of the dorsal surface of the human tongeta Anat. (Basel),
gua, ademas de encontrarse con una distribucion al azar en la superfi-123(2)114-20, 1985.
cie lateral del cuerpo lingual. Las papilas conicas se diferenciaron de
las filiformes por su mayor tamafio y la ausencia de papilas secundamar, P.; Kumar, S. & Singh, Y. Tongue papillae in goat: a scanning
rias. Las papilas fungiformes presentaban una forma redonda, similar electron-microscopic studynat. Histol. Embryol., 27(6355-7,
a un hongo, con una distribucion entre las papilas filiformes en la su- 1998.
perficie dorsal del vértice, cuerpo y la raiz de la lengua. Ademas se
observaron poros gustatorios en las papilas fungiformes con estrudfurtul, |. & Atalgin, S. H. Scanning electron microscopic study on the
ra similar de créter. Las papilas lenticulares se determinaron en dos structure of the lingual papillae of the Saanen g®atall Rumin.
tipos. Se definieron los margenes celulares y aspecto de micro corro- Res., 80(1-3%2-6, 2008.
sién en las papilas lenticulares. En las papilas circunvaladas se obser-
varon brotes excavados y una almohadilla anular gruesa. Se considécillan, M. D. The surface structure of the completely and incompletely
gue estas diferencias en las estructuras morfolégicas de las papilasorthokeratinized oral epithelium in the rat: a light, scanning and
linguales estan relacionadas con la diversidad genética. transmission electron microscope stulim. J. Anat., 156(337-
51, 1979.

PALABRAS CLAVE: Bufalo de agua de Anatolia; Papilas
linguales; Microscopia electrénica de barrido. Quayyum, M. A,; Fatani, J. A. & Mohajir, A. M. Scanning electron
microscopic study of the lingual papillae of the one humped camel,
Camelus dromedarius. J. Anat., 18D-6, 1988.
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