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SUMMARY: The tongue of the laboratory mouséus musculusserves as a valuable model for oral microscopic studies due to
its structural similarities with those of other mammals. Understanding its surface morphology, particularly the lingua| prapilies
insights into both mechanical and sensory functions. This study aimed to describe the surface morphology of the mousegongue us
scanning electron microscopy, with emphasis on the types and distribution of lingual papillae. Tongues from healthy madéeand fe
mice were examined under scanning electron microscopy to document gross surface features and characterize papillafff&ructures.
tongue appeared slender with a rounded anterior lingual apex, a relatively broad lingual body, and a caudal lingualprootdiadee
sulcus extended from the apex to the body, dividing the tongue into two halves, while a lingual prominence was obsepostiviothe
third of the dorsal surface. The dorsal surface exhibited a rough texture due to the presence of two types of papillaal amethani
gustatory. Filiform papillae (mechanical) exhibited three forms: cylindrical at the anterior apex, large conical at thertingnahce
and small conical at the posterior region. Fungiform papillae (gustatory) were bud-shaped, distributed between the apevtaral roo
single vallate papilla surrounded by an incomplete groove. This study provides a detailed description of mouse tongueymorpholog
highlighting the structural diversity of papillae according to location and function. The findings support the use of maleaisea
model in oral microscopic and anatomical research.
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INTRODUCTION

The survival and persistence of a vertebrate speciesme species it is immobile, while in others, such as frogs,
in a given environment is closely related to its adaptation tbis mobile and contains voluntary muscles. Frogs also
that environment, primarily through feeding, which is largelpossess sticky tongues that act as prey capture organs, and
dependent on the most important structure in the oral cavisgveral studies have focused on the mechanism of adhesion
the tongue. Through its specialized lingual papillae, found frogs (Kleinteich & Gorb, 2018). The tongue in reptiles
on the dorsal surface in most vertebrates, the tongue functiemdifferent from that of other animals, with many gustatory
as a part of digestion, food intake, and taste perceptiaand mechanical papillae being distributed on the dorsal
Depending on its function, the shape and structure of tearface of the apex and body of the tongue in geckos, while
tongue differ, and the way it is devoted to the oral cavitynakes lack lingual papillae and taste buds. Instead, it is
varies between species (Abumandour & El-Bakary, 2013highly keratinized and has strong muscles that allow it to

extend into the environment for olfactory detection and

The tongue of the lamprey (Cyclostomata), fotocalization of prey and, in cooperation with the vomeronasal
example, bears scattered teeth that serve to tear the skiomgfan, perform a purely olfactory function (AL-Fartwesy
the prey, supported by strong muscles. The tongues of otlhér 2016a,b; Rodrigues & Sartori, 2023).
fish are not as advanced as they are and consist of a fleshy
fold formed by a slight elevation of the mucous membrane In birds, the tongue differs depending on the diet. In
on the floor of the oral cavity (Kent & Carr, 2001). Ininsectivorous birds it is very long; in parrots it contains well-
amphibians, the tongue varies depending on the habitat.developed muscles, while in Galliformes the tongue muscles
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are reduced or completely absent (Kéetgal, 2016). In The tongues were first treated with 3N hydrochloric

mammals, the tongue is more developed than in othacid at 60°C for 20 min in order to remove mucus from

vertebrates and exhibits considerable diversity in form anlde tissue surface and prepare the samples for SEM

function. It contains taste buds and various lingual papillaanalysis. After that, the fresh samples were pre-fixed for

both of which are involved in both mechanical and gustatopne to two hours in 2 % glutaraldehyde made in 0.10 M

functions. Anteaters, for example, have a long, musculaacodylate buffer. To guarantee that all of the

tongue that is essential for food acquisition; cats use tgkitaraldehyde was removed, tissues were washed in buffer

tongue for licking and grooming, while in dogs it is alssolution (Sigma, St. Louis, USA) for an hour after fixation,

used for thermoregulation; in humans, the tongue is essentihbnging the buffer every fifteen minutes. After that,

for speech, food intake and swallowing (Wilson & Reedesamples were post-fixed for one hour &4n 1 % osmium

2005; Haddadkt al, 2019). The oral cavity is occupied bytetroxide (TAAB) in 0.10 M phosphate buffered saline

the stratified squamous epithelium, which covers rodent$BS; Sigma) at pH 7.4. Tissues were dehydrated using a

which has more than 2000 species belonging to 30 familiggaded ethanol series following PBS washing. Following

(Abayomi et al, 2009). The tongue has various types of gold sputter coating, the samples were examined under a

papillae, including gustatory papillae, foliate papillae, andcanning electron microscope to examine the dorsal lingual

vallate papillae, which have taste buds and taste pores, amgcosa (Taha, 2013; Al-Shuwadli al, 2022; Al-Fartwsy

mechanical papillae, which protect the tongue surface froet al, 2023).

abrasion and aid in grinding and chewing food. Several

studies have described the morphological features of lingual ~ The Department of Electron Microscopy, College

papillae in various mammals, including the mouse (BALB&f Education for Pure Sciences (Ilbn Al-Haitham),

¢ strain) (Toprak, 2006), the vol€leéthrionomys glareolys University of Baghdad, conducted the SEM examination.

(Jackowiak & Godynicki, 2005), the Nile raarvicanthis

niloticus) (Nasret al, 2012), the Wistar rat (Cheshmi & RESULTS

Ghassemi, 2014), the greater Japanese shdestrichus

talpoide$ (Yoshimuraet al, 2013) and the brown-throated According to this study, the laboratory mousklag

sloth Bradypus variegatyqgdos Santost al, 2024). musculu¥tongue is an extended organ with a caudal end

portion called the tongue root, a somewhat large middle

This study aims to evaluate the dorsal surface of thaortion called the lingual body, and a rounded anterior end

tongue of the laboratory mouddis musculusby analyzing called the lingual apex (Fig. 1).

it with scanning electron microscopic techniques and to

identify the types of lingual papillae. The laboratory mouse

considered one of the most widespread rodents, characteri

by a high adaptability to different environments and widel

used in various scientific fields (Bancreftal, 2012).

MATERIAL AND METHOD

Eight specimens of laboratory middys musculus
were obtained from the Animal House, Department ¢
Biology, College of Education for Pure Sciences (Ibn Al
Haitham), University of Baghdad. The study waj
accompanied according to the following steps:

Angstrom advanced 00 D

. . ... Fig. 1. Shows a scanniné electron micrgréph ofAthé tbngtllé:s dorsal
1. Excision of the tongue: The tongue was removed W'thsﬂrface, highlighting its primary regions: the median sulcus (MS),

shgrp scalpel after chIoroform_anesthesia was a.pp“erqedian lingual prominence (MP), lingual apex (A), lingual body
which caused transverse opening of the oral cavity ag), and lingual root ®.

separation of the lower and upper jaws.

2. Preparation of samples for gross examination: A dissecting
microscope was used to inspect and take pictures of the ~ These areas are divided into two equal halves on the
tongue's dorsal surface after the recently removed tongugsal side by a deep median sulcus that runs from the start

had been preserved in 10 % formalin. of the lingual tip to the lingual body. The lingual prominence
3.Sample preparation for SEM (scanning electroi$ a prominent projection located in the posterior part of the
microscopy). dorsal surface (Figs. 1 and 2).
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The entire dorsal surface of the tongue is covere
with papillae, which vary in type, shape and distributio
depending on the region. The tongue contains mechani
papillae represented by filiform papillae, which havg
different shapes depending on their location on the tong
Between the lingual prominence and the lingual ape
cylindrical filiform papillae have been seen. Individua
projections on these cylindrical papillae are oriented towa
the root area. The projections of these papillae stretch tow
the median sulcus itself (Figs. 2 to 4).

Angstrom advanced AIS2300C SEI WD = 13.7 20.0 KV X 89 500um

Fig. 4. Scanning electron micrograph of he tngue's dorsal surface
displaying papillary projections (P), fungiform papillae (FP), and
giant conical filiform papillae (GCP).

Angstrom advanced a2

Fig. 2. Ascanning electron micrograph of the tongue's dorsal surfa
displaying the cylindrical fungiform papillae (CP), filiform papillae
(FP), and median sulcus (MS).

Angstrom advanced AIS2300C SEI WD =13.9 20.0 kV_X 200 _300um

Fig. 5. Ascanning electron micrograph f the tongue's dorsal surface
displaying the median sulcus (MS), gigantic conical filiform
papillae (GCP), and cylindrical filiform papillae (CP).

Angstrom advanced AIS2300C _SEl WD =149 200 KkV X740 _50um

Fig. 3. Cylindrical filiform papillae (CP) are visible in this scanning
electron micrograph of the tongue's dorsal surface.

In the region of the tongue protrusion, huge conica
thread-like papillae were found, arranged in dense clust¢e=
with different orientations and a flower-like appearance. Ea (i ey

papilla consists of an anterior part facing the papilla centg{g. 6. Scanning electron micrograph of the tongue's dorsal surface

and a poste_rior part, with two terminal projections at the tifisplaying circumvallate papillae (CVP) and small conical filiform
of each papilla (Figs. 4 and 5). papillae (SCP).
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Small, conical, filiform papillae were seen close to the A single circumvallate papilla was observed, disc-
anterior and lateral portions of the circumvallate papilla as wedhaped with a shallow central groove surrounded by an
as in the back of the tongue. Near the circumvallate papilimcomplete surrounding groove (Fig. 8).
the papillae lose their branching and take on a cylindrical
appearance, and their tips have two projections (Fig. 6). DISCUSSION

The gustatory papillae were represented by fungiform Animal tongues have morphological and histological
and circumvallate papillae, while foliate papillae, which areraits that reflect behavioral variations and environmental
characteristic of some mammals, were absent. adaptations (Abd AL-Rhmaet al, 2016; Ibrahimet al,

2024). According to the current study's findings, the

From the tip of the tongue to the anterior thirdlaboratory mouse's tongue is cylindrical in shape, with a
fungiform papillae are widely spaced and positioned irounded lingual apex at the front, a large lingual body in
between filiform papillae. the center, and a lingual root at the back or caudal end.

These results are in line with other studies on different

Their number decreases while their size increasesnmammals' tongues (Jabbar, 2014; Mugalal, 2017).
the posterior two-thirds. They have a smooth, dome-shaped
surface with a rounded apex, and the basal diameter is smaller ~ A deep median sulcus that separates the tip and body
than the apex (Fig. 7) into two equal halves is a characteristic of the mouse tongue
tip. This sulcus varies in length and depth among species,
which is in line with earlier findings in the Nile grass rat
(Arvicanthis niloticu} (Massoud & Abumandour, 2019),
squirrel Sciurus vulgariy (Unsaldi, 2010) and New
Zealand white rabbit @ryctolagus cuniculus
(Abumandour & El-Bakary, 2017).

The tongues of the African pygmy hedgehog
(Atelerix albiventri¥ (Cizeket al, 2022), the Egyptian fruit
bat Rousettus aegyptianuAbumandour, 2014) and the
European hedgehogiinaceus europaeligAkbariet al,
2018), however, have not been shown to contain this type
of sulcus. The largest portion of the tongue, the lingual
body, frequently has a lingual projection on its dorsal

Angstrom advanced surface, according to several studies (Goodarzi &
Fig. 7. Fungiform papillaeQd) on the tongues dorsal surface asAzarhoosh, 2016; Wannaprasert, 2018). These findings are

seen in a scanning electron micrograph. supported by the current study's findings, whereas earlier
' - investigations have reported no lingual protrusion (Ibrahim
& Al-Jumaily, 2020).

SEM analysis showed that laboratory mice's tongues
have a variety of papillae covering their dorsal surfaces,
with a distinct regional distribution between the tongue
body and the tongue root. While the gustatory papillae
comprised fungiform papillae arranged from the apex to
the body and a single circumvallate papilla situated in the
root region, the mechanical papillae were represented by
three different types of filiform papillae. These results differ
from several previous studies in which four types of papillae
were reported in the tongues of rats and New Zealand white
rabbits (Masuket al, 2007; Abumandour, 2014). However,
it has been noted that haematophagous bats only have two
- — kinds of papillae: filiform and fungiform (Park & Lee,
Fig. 8. Scanning electron micrograph of the tongue's dorsal surfz2809). The present findings, however, are in line with earlier
displaying the groove (G) and circumvallate papillae (CVP).  findings in bats (Costat al, 2013), which had three
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different papillae types; filiform, fungiform, and CONCLUSION
circumvallate—that displayed a pattern resembling that of
mice. Dietary practices and feeding behavior seem to be  The present study demonstrates that the tongue of
related to this variation in the quantity and kind of linguathe laboratory mouseMus musculusexhibits distinct
papillae. anatomical and morphological specializations, characterized
by clear regional divisions (apex, body, root) and well-
Our findings are in line with earlier researchdefined surface features, including the median sulcus and
demonstrating that filiform papillae display significantlingual prominence. The dorsal surface is covered by
morphological variations based on their functional purposegionally distributed lingual papillae: filiform papillae
For example, rodent tongues may have multiple subtypésylindrical, large conical and small conical) serving
of filiform papillae adapted to dietary requirements (Emuraechanical functions and gustatory papillae represented by
etal, 2012). Five subtypes have been identified in rousetigngiform papillae located at the apex and root, along with
bats (Reginate@t al, 2014), four in frugivorous bats anda single circumvallate papilla surrounded by an incomplete
New Zealand white rabbits, three in mice and just two imench. This structural diversity reflects functional
porcupines (Ciena&t al., 2013). In the present study,adaptations for food manipulation and taste perception.
laboratory mice exhibited filiform papillae with multiple Overall, these findings underscore the laboratory mouse as
posteriorly directed projections, lateral conical filiforma reliable model for comparative oral morphology and
papillae that aid in grasping and mixing food, and giartistology, as well as for preclinical and pharmacological
papillae with large projections in the anterior median registudies targeting oral diseases and the development of novel
that facilitate the movement of food particles posteriorltherapeutic approaches.
to the pharynx. The orientation of all filiform papillae was
along the tongue's longitudinal axis, which would aid iAL-FARTWSY, A. R.; HUSSEIN, A. A. & ABED AL-SHUWAILI,
keeping food on the dorsal surface. The presence of multigeH. Estudio de la lengua del raton de laboratdvag musculis
filiform papilla types emphasizes their functionalmediante microscopia electrénica de barrithd. J. Morphol.,
importance in mammalian feeding, and despite the differeft(2)555-561, 2026.
types, no significant differences in their structure or location RESUMEN: La lengua del ratén de laboratoridlgs

were observed in the different mammalian species (Kembsculu};constituye un valioso modelo para estudios microscépicos

& Carr, 2001). orales debido a sus similitudes estructurales con las de otros
mamiferos. La comprension de su morfologia superficial, en particular

Fungiform papillae of the laboratory mouse weree las papilas linguales, aporta informacion sobre sus funciones
dome-shaped, which is consistent with previous studigEcanicas y senso_ria_lles. Este estudio tuvo como objetivp describir
(Goz dziewska-Har?ajczugt al, 2018). They were la morfologia superficial de la lengua del ratén mediante microscopia

distributed in the apex and root regions and interspersg(‘ﬂmomCa de barrido, con especial énfasis en los tipos y la

ith filif il . ith ob . in th istribucidn de las papilas linguales. Se examinaron lenguas de ratones
with filiform papillae, consistent with observations in t &anos, machos y hembras, mediante microscopia electrénica de

capybara, where fungiform papillae covered the entifgrido para documentar las caracteristicas macroscépicas de la
dorsal surface (Demir@t al, 2023). Other studies havesuperficie y caracterizar las estructuras papilares. La lengua presentaba
reported their presence mainly in the anterior and middiea forma delgada con un apice lingual anterior redondeado, un cuerpo
reg|ons between Sma” f|||f0rm pap"lae, each Wlth as|ng|@gua| relativamente ancho Yy una raiz |ingual caudal. Un surco

taste pore. Fungiform papillae were not present in t ediano profundo se extendia desde el apice hasta el cuerpo,
degum (Ci.zelet al, 2017) ividiendo la lengua en dos mitades, mientras que se observaba una

prominencia lingual en el tercio posterior de la superficie dorsal. Esta
superficie presentaba una textura rugosa debido a la presencia de dos
The laboratory mouse examined in this studypos de papilas: mecanicas y gustativas. Las papilas filiformes
possessed a single circumvallate papilla in the root regidmecanicas) presentaban tres formas: cilindrica en el apice anterior,
which appeared to be the largest lingual papilla. Althougi®nica grande en la prominencia lingual y conica pequefia en la region
this result is in line with other research (Reginetal, posterior. Las papilas fungiformes (gustativas) tenian forma de yema,

. . . jstribuidas entre el apice y la raiz, con una sola papila circunvalada
2024), it deviates from findings of other rats where the%deada por un surco incompleto. Este estudio proporciona una

are one to four circumvallate papillae. For instance, tr?J%scripcic')n detallada de la morfologia de la lengua del ratén,

giant pampas rat has two ci rCl_JmVa| |§te Papi“aﬁestacando la diversidad estructural de las papilas segtn su ubicacion
(Abumandour, 2014), but the Persian squir&tigrus y funcion. Los hallazgos respaldan el uso de ratones como un valioso

anomalu$ has three in a V-shape (Sadeghinezéiadl, modelo en la investigacion microscopica y anatémica oral.
2018). The circumvallate papillae's number and form seem

to be in line with their functional role in taste perception, ~ PALABRAS CLAVE: Lengua; Mus musculus
which is tailored to each species' feeding preferences. Microscopia electronica de barrido; Papilas linguales.
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