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Abstract

The current study is the first to use gross anatomy, light, and scanning electron microscopy to describe the oropharyngeal
cavity of a bogue (Boops boops Linnaeus, 1758) fish. Fourteen 17-18 cm long bogue fish were used. The lower jaw held
the lower lip, labial teeth, tongue, and pharyngeal teeth, and the oral cavity floor appeared u-shaped. The lower jaw was
small and narrow in the anterior and wide in the posterior as it approached the esophagus. The lower lip carried different
lengths of cilia-like projections that looked like the cactus plant arranged in transverse layers, and its apex appeared as an
open rose. These cilia were encircled by ridges that looked like sea waves. The labial teeth were 15 in a row, with long roots
placed beneath a pocket-like structure. Long, medium, and short pharyngeal papilliform teeth emerged on the oropharyngeal
cavity floor at the level of the fourth gill arch in a small V-shaped arrangement. The tongue was smooth and small, with an
apex, body, root, and lateral edges that were all clearly defined. The tongue’s apex was pointed and triangular, with a thin,
transparent apical pouch around it. There was a median longitudinal fold on the dorsum of the tongue body and root. On the
tongue surface, taste bud types I and II emerged. The bogue fish’s oropharyngeal cavity had unique anatomical characteris-
tics, indicating that it was omnivorous.
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Introduction

Bogue, Boops boops (Linnaeus, 1958), is a teleost marine
fish belonging to the Sparidae family that is found primarily
in the Eastern Atlantic, and it is a very dominant species in
large quantities along the Mediterranean Sea coast (El-Okda
2008; FAO 2019; Khemiri et al. 2005).

P4 Mohamed A. M. Alsafy
mohamed.alsafy @alexu.edu.eg; safy73 @yahoo.com

Anatomy and Embryology Department, Faculty
of Veterinary Medicine, Alexandria University, Alexandria,
Egypt

Anatomy and Embryology Department, Faculty of Veterinary
Medicine, Matrouh University, Mersa Matruh, Egypt

Animal Medicine Department, Faculty of Veterinary
Medicine, Matrouh University, Mersa Matruh, Egypt

Pharmacology Department, Faculty of Veterinary Medicine,
Matrouh University, Mersa Matruh, Egypt

The bogue fish is a gregarious, demersal, semi-pelagic
species found as deep as 350 m over different substrata,
including sand, mud, rocks, and seaweed, where it is more
common at depths of less than 150 m and sometimes in
coastal waters. This species moves in aggregations, ascend-
ing to the surface mainly at night (Frimodt 1995; Pollard
et al. 2014).

The bogue fish is omnivorous and feeds on benthic (Crus-
tacea, Mollusca, Annelida, Sipuncula, Plantae) and pelagic
prey (Siphonophorae, Copepoda, eggs) (Derbal and Kara
2008; Frimodt 1995). Individuals can reach a height of
36 cm, but an average of 20 cm (Dabhel et al. 2019).

Some researchers have investigated the mechanism of fish
feeding, the oral cavity morphology, and the types of food
consumed in the marine ecosystem (Beukers-Stewart and
Jones 2004; Matich et al. 2011). The oropharyngeal cav-
ity of fishes differs significantly in both morphologic and
histologic descriptions, which may be due to differences in
feeding habits, body format, and environmental conditions
(Bone and Moore 2008; Khalaf-Allah 2009).
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The adaptation of fishes to their environment is due to
their feeding ability and the oropharyngeal cavity, especially
the tongue, which plays a significant role. The morphology
of the oropharyngeal cavity in fish has been the subject of
numerous research (Abbate et al. 2006, 2017, 2011, 2012;
Alsafy et al. 2022, 2018; El Bakary 2014; Elgendy et al.
2016; Gamal et al. 2012; Guerrera et al. 2015; Levanti et al.
2017; Mahmoud et al. 2016; Sayed et al. 2019; Yashpal et al.
2006, 2009); and teeth morphology (Aljalaud et al. 2017;
Alsafy et al. 2021; Germain and Meunier 2020).

The biology of bogue fish in the Mediterranean Sea has
attracted the attention of many researchers prompting some
studies in Egypt (Allam 2003; El-Okda 2008; Hassan 1990;
Mehanna 2014), Turkey (Kara and Bayhan 2015; Soykan
et al. 2015), Greece (Stergiou and Moutopoulos 2001), Tuni-
sia (Anato and Ktari 1983; Khemiri et al. 2005), and Algeria
(Dahel et al. 2019; Kherraz et al. 2016; Rachid et al. 2014).

There is a scarcity of morphological data on bogue
(Boops boops) fishes, particularly the oropharyngeal cav-
ity. The goal of this study is to look at the morphological
structures of the floor of bogue (Boops boops) fish using
gross morphology, scanning electron microscopy, and mor-
phometric analysis.

Materials and methods
Samples

Fourteen bogue (Boops boops Linnaeus, 1758) fish,
17-18 cm in length, were collected from Matrouh Gover-
norate in the Mediterranean Sea. The fish’s oropharyngeal
cavities were first washed with normal saline and examined
to be free from any oral injuries or abnormalities. They have
then preserved in formalin 10% solution and directly trans-
ported to the dissecting laboratory.

Gross morphology

Five fresh fishes were examined grossly. The five fish's jaws
were separated by cutting horizontally through the mouth to
the esophagus. The floor structures of those five fishes were
photographed by a digital camera.

Scanning electron microscopy (SEM)

Three fish were used. Samples were taken from all parts
of the oropharyngeal cavity floor and fixed in a buffered
solution (2% formaldehyde, 1.25% glutaraldehyde in 0.1 M
sodium cacodylate buffer, pH 7.2) for 48 h at 4 °C. Once
fixed, the samples were washed in 0.1 M sodium cacodylate
containing 5% sucrose, processed through tannic acid, and
dehydrated in increasing grades of ethanol (15 min each in
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50, 70, 80, 90, 95, and 100% ethanol). Then the samples
were at a critical point, dried in CO,, attached to stubs with
colloidal carbon, sputter-coated with gold, and investigated
by a JEOL JSM-IT200 scanning electron microscope (Gold-
stein et al. 2017).

Light microscopy (LM)

Two fishes were used. Small samples of the tongue were
taken and fixed with 10% formalin. After a few days of fixa-
tion, the samples were thoroughly washed in 70% alcohol
(three times in 24 h) to remove the fixative before proceed-
ing with the tissue processing. In addition, the tissue samples
were dehydrated in a graded series of ethanol (80, 95, and
absolute), cleared in xylene, impregnated, and embedded in
paraffin wax. The paraffin blocks were sliced to a 6 pm thick
slice and stained with Harris hematoxylin and eosin stain
(H&E) (Bancroft and Gamble 2008).

Morphometric analysis

The obtained SEM images were processed by the ImageJ
software to determine the different measured lengths of the
different types of teeth, and the mean and standard error
were done by Microsoft excel.

Results
External features

The bogue fish had an elongated body with different colored
lines, including silver, yellow, and whitish lines, and a clear
lateral line running the length of its body. Furthermore,
the fish had large, prominent eyes and an oblique mouth
(Fig. 1A). The bogue fish had several fins that varied from
single to double fins. The single fins here included the dor-
sal, anal, and caudal fins. The pelvic and pectoral fins were
double, whereas the tail fin was a fork shape.

Mouth

Overall, the bogue had a small, oblique mouth opening
with upper and lower attached jaws, wherein the upper jaw
attached the lips, called the premaxillary, appeared thin
and weak. The two lips are attached laterally at the mouth
angle in the opposing lower jaw, known as the dentary lip
(Fig. 1B). The results showed that the oral cavity floor
looked like a U-shaped structure and included the lower lip,
lower jaw, lower teeth, tongue, and lower pharyngeal teeth.

By SEM, it was found that the floor was composed of
the lower lip with its striation, the arrangement of the lower
teeth and shape, and a thin apical pouch covered the tongue
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Fig. 1 Overview images of (A)
lateral view of formalized bogue
fish; B magnification of the
head region; C the floor of the
fresh bogue fish’s oral cavity;
and D the floor of the formal-
ized bogue fish’s oral cavity.
Pectoral fin (PF), pelvic fin
(PeF), lateral line (LL), dorsal
fin (DF), anal fin (AF), caudal
fin (CdF), vent (V), operculum
(OP), eye (E), upper jaw (UJ),
lower jaw (LJ), upper lip (UL),
lower lip (LL), lower teeth (LT),
sublingual floor (SF), tongue
(T), interbranchial septum (IbS),
1,2,3 and 4 refer to the four gill
arches, lower pharyngeal teeth
(LPT)

Fig.2 Overview image A and SEM images B, C, D, E, and F of
the first half of the floor of the oral cavity from the lower lip to the
tongue. Labial teeth (LT), apical pouch (AP), lower lip (LL), the apex
of the tongue A, the body of the tongue B, sublingual floor (SF), 1, 2,
3, 4 refer to the four separated areas in the enamel part of the labial
teeth, the central part of the apical pouch (CAP) shows the ridges (R)
which look like the tortuous bulged pipe, dome-shape elevation (D)
on the lateral side of the apical pouch (LAP). The purple area under

LT in image B refers to enlarged central labial teeth, which is well
explained in image C, and the purple area under LL refers to enlarged
lateral labial teeth, which is well explained in image D. The purple
area under CAP is the enlarged central portion of the apical pouch,
as shown in image E. The purple area under LAP is referred to as the
enlarged lateral part of the apical pouch, which is clearly illustrated in
image E
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apex, the interbranchial septum, and the lower pharyngeal
teeth (Fig. 2).

Lower jaw

Overall, the lower jaw appeared to be shorter and thinner
than the upper one. A flexible short ligament on the right
and left angles of the mouth also connected it to the upper
jaw (Fig. 1B, C).

By SEM, it was found that the lower jaw consisted mainly
of a lower lip that appeared well. It was very close to the
lower teeth surrounding them. It was narrow anteriorly
and increased in width posteriorly towards the esophagus
(Fig. 2D).

Lower lip

Overall, the lower lip was attached to its corresponding
lower jaw; it seemed shorter than the upper one (Fig. 1B).
By SEM, it was found that the lower lip appeared striated;
it has several irregular layers arranged behind each other
(Fig. 3A). The lower lip carried different lengths of cilia-like
structures, which were seen with their broad bases implanted

Fig.3 SEM images of the lower
lip. Lower teeth (LT), lower lip
(LL), the location of dislocated
teeth with its pyramidal shape
shows the pulp cavity (pc), den-
tin (D), in view B the striated
lower lip shows different cilia
(C), longitudinal ridges (R),
folds (F), view (C) shows the
cactus-like cilia (C), with wavy-
like ridges (R) that carry thorn-
like structures (T), and view
(D) shows the cilia apex that
looks like a rose and thin ser-
rated edge (S). The purple area
under LL in image A refers to
as an enlarged lower lip, which
is well explained in image B.
The purple area under C in
image B refers to the enlarged
lateral surface of the cactus-like
cilia that was well explained

in image C. The purple area at
the tips of cactus-like cilia and
the surrounding ridge in image
C, which is well explained in
image D
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in the underlying layer with an apex directed forward with
prominent ridges surrounding them (Fig. 3B). These cilia-
like structures looked like the cactus plant arranged in trans-
verse layers, and thorn-like structures covered them from
their broad base to their rose-shaped apex (Fig. 3C). Moreo-
ver, the ridges surrounding these cilia appeared like the sea
waves had thin serrated edges because they had thorn-like
structures on their whole surfaces (Fig. 3C). The apex of the
cilia appeared as an open rose (Fig. 3D).

Labial teeth

Overall, the labial teeth are arranged in the denteries as a
single row of teeth. They are distinguished by their small,
tiny teeth with long roots and broad bases. They were 15
to 16 in number and only found in the anterior part of the
mouth (Fig. 2A).

By SEM, it was found that the labial teeth were 15 inci-
sive-like teeth arranged in 1 row, and the large teeth were
anterior (Fig. 2B). The labial teeth's roots were long and
implanted in the underlying layer, with a pocket-like struc-
ture surrounding the tooth roots (Fig. 2D). The labial teeth
were not visible along the entire length of the lower jaw.
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The mean length of the labial teeth was 700 mm and their
mean width was about 570 mm, as well as measuring the
width of the teeth at their distal part, which showed a differ-
ence of about 240 mm, we found that the area of the upper
cutting part of the teeth was about 21,376 mm (Table 1).

Tongue

Overall, the tongue is smooth and small, about 1 cm in
length, and presents along most of the oral cavity floor. The
tongue apex, body, root, and lateral margins were all visible.
The tongue apex is pointed and triangular, with a thin and
transparent apical pouch surrounding it (Figs.2A, 4A, 5A,
6A). The body and root of the tongue are broader than the
apex, and they possess a median longitudinal fold (Fig. 5A,
6A).

By SEM, it was found that the apical pouch enveloped
the tongue apex. It had irregular longitudinal ridges as a
crooked tube on its central part, while its lateral side had
dome-shaped elevations (Fig. 2B, E, F). The tongue apex,
body, root, and lateral margins were distinguished clearly
(Fig. 4B). The tongue body and root showed a median longi-
tudinal fold with cylindrical and small conical papillae with
smooth epithelium. The lateral border of the median longitu-
dinal fold had longitudinal folds with corrugated epithelium
that carried dome-shaped papillae and taste buds of type 1.
The root appeared to be a broad, striated part with clear lines
at its middle and longitudinal ridges on both sides (Figs. 5B,
F and 6B, C). On the median part of the tongue root, a large
number of numerous cone-like papillae and luminous taste
buds of types I and IT appeared (Fig. 6C, F). The lateral side
of the tongue root was striated with multiple longitudinal
ridges (Fig. 6F).

Table 1 The measurements of

he l labial teeth Length of the teeth Width of the teeth at ~ Width of the teeth at ~ Area of the cutting part of the
the lower labial teeth IN mm the proximal part the distal part teeth
Mean+SD range Mean+SD range Mean+SD Range Mean +SD range

700+50.68 564-883 570+31.9

532-697 240+12.65 210-270 20,376+671.7 17,978-21,910

Fig.4 Overview image A and
SEM images B, C, D, E, and
F of the apex of the tongue.
Lower teeth (LT), apical pouch
(AP), the apex of the tongue
(A), lower teeth (LT), the body
of the tongue (B), sublingual
floor (SF), view (C) represents
types of taste buds, type I (I),
type II (II), view D shows taste
buds type II (II), and view E
shows taste buds type I (I). The
purple area at the apex of the
tongue is enlarged in image B
to explain type I and II taste
buds in image C. The purple
area of type I and II taste buds
is enlarged in the image C to
explain the macro-structure of
type I and II (D and E)
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Fig.5 Overview image A and SEM images B, C, D, E, and F of the
body of the tongue. The lower teeth (LT), apical pouch (AP), the apex
of the tongue (A), the body of the tongue (B), the root of the tongue
(R), median longitudinal fold (MLF), left lateral buccal fold (LLbf),
right lateral buccal fold (RLbf), the two lateral borders of the tongue
(LB), the small yellow dots indicate the lateral borders of the MLF.
View (C and D) shows luminous structures on the body of the tongue
as dome papillae (dp) and cylindrical papillae (cp) with smooth epi-
thelium (Se) in the background. View E shows the lateral border of

The different types of taste buds were visible as luminous
structures on the tongue (Fig. 4C). Type I taste buds were
raised from the epithelium around them and had a volcano-
like appearance. They had several folds in their base, several
transverse folds in their body, and taste pores in their apex
(Figs. 4E, 5F, 6C). Type II taste buds were raised from the
epithelium around them and had taste pores in the center
(Figs. 4E, 6C). By LM, the tongue was covered by stratified
squamous epithelium and had filiform or conical mechani-
cal papillae at the apex, in addition to the many fungiform
papillae with taste buds (Figs. 7A, B).

Pharyngeal teeth

Overall, the pharyngeal teeth appear in a small V-shaped
structure on the floor of the oropharyngeal cavity after the
end of the fourth-gill arch. They are small and have less
sharpness. The pharyngeal teeth have a needle-like body and
are not closely fitted to each other; they end at the beginning
of the esophagus (Fig. 8A).
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the MLF, which consists of longitudinal ridges (RI) with numerous
luminous structures. View F—detail of the ridges (RI) on the MLF’s
lateral border reveals corrugated epithelium (Ce), dome papillae (dp),
and taste buds type I (I). In image B, the purple area at the median
longitudinal fold at the body of the tongue is enlarged in image C.
The purple area at the lateral border of the median longitudinal fold at
the body of the tongue is enlarged in image E. In image E, the purple
area at the lateral border of the median longitudinal fold at the body
of the tongue is enlarged more in image F

By SEM, it was found that the lower pharyngeal teeth
appeared papilliform. They were arranged in a small
V-shaped arrangement on the oropharyngeal cavity floor
at a level after the end of the interbranchial septum. They
appeared in three rows of varying sizes; long, medium, and
short papilliform (Fig. 8B, C).

The long papilliform tooth length and base diameters
were 723 mm and 180 mm, the medium papilliform was
448 mm and 128 mm, and the small papilliform was 313 mm
and 72 mm (Table 2).

Discussion

There have been no previous studies on the morphology of
the bogue fish's oropharyngeal cavity. As a result, this is
the first study of its kind on the oropharyngeal floor. Gross
anatomy, light, and scanning electron microscopy were used
to study the anatomical parts of the oropharyngeal cavity in
this work.
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Fig.6 Overview image A and SEM images B, C, D, E, and F of
the root of the tongue. The lower teeth (LT), apical pouch (AP), the
apex of the tongue (A), the body of the tongue (B), the root of the
tongue (R), median longitudinal fold (MLF), left lateral buccal fold
(LLbf), right lateral buccal fold (RLbf), the lateral borders of the
tongue (LB), interbranchial septum (Ibs), gill arch (Ga), longitudi-
nal ridge (Lr), taste buds type I (I), taste buds type II (II), and coni-
cal papillae (CP). View D shows the interbranchial septum with its
prominent longitudinal ridge (Lr), view E shows the prominent lon-

gitudinal ridge (Lr) borders, and the left side of the interbranchial
septum (LIbs), and view F—detail of the lateral border of the root of
the tongue shows multiple irregular ridges (R). In image B, the purple
area in the middle of the root is magnified in image C, the purple area
in the middle of the interbranchial septum area is enlarged in image
D. The purple area on the lateral part of the root is an enlarged image
F. In image D, the purple area on the lateral side of the interbranchial
septum is enlarged in image E

Fig.7 Light photomicrograph of the tongue of the bogue fish. View
(A) (H & E, X40) shows the filiform (FP) or conical mechanical
papillae on the epithelial surface (CP). View (B) (H &E, X400) rep-
resents the photomicrograph of the tip of the tongue at higher mag-

nification which shows fungiform papilla (arrow), sensory cells (Se),
supporting cells (Su), basal cells (Bc), and nerves (Ne). Dense irregu-
lar connective tissue (CT) and white adipose connective tissue (ACT)
with the signet-ring appearance of white adipocytes (arrowhead)
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Fig.8 Overview image (A) and
SEM image (B) of the floor of
the oral cavity from the inter-
branchial septum to the lower
pharyngeal teeth. Interbranchial
septum (Ibs), gill arch (Ga), 1,
2, 3, 4 (the four gill arches),
lower pharyngeal teeth (LPHT),
A (caudal row of the pharyngeal
teeth), B (rostral row of the
pharyngeal teeth), left opercu-
lum (LO), long papilliform teeth
(LPT), medium papilliform
teeth (MPT), short papilliform
teeth (SPT), esophagus (ESO)

Table 2 The measurements of
the pharyngeal teeth IN mm

Long papilliform teeth

Medium papilliform teeth Short papilliform teeth

Mean +SD range Mean +SD Range Mean +SD range
Length 723 +52.82 633-930 448 +15.90 416-499 313+£17.21 275-365
Base diameter 180+20.1 128-252 128 +5.51 116-148 72+4.63 58-82

The bogue, Boops boops, belongs to the Sparidae fish
family and is one of the most widespread sparid fish species
in the Mediterranean Sea and Atlantic coast (Bauchot 1990).
Bogue in Libya is a nearly omnivorous species that feed on a
diverse range of prey types, including crustaceans (49.0%),
Porifera (22.7%), Coelenterate (10.2%), Seagrasses (9.2%),
Mollusca (8.1%), and Protozoa (0.9%) (El-Maremie and El-
Mor 2015; Motaref 2013).

The obtained results of the bogue oropharyngeal cavity
indicate the adaptation of fishes to their environment con-
cerning their feeding ability, like another seabream (Elgendy
et al. 2016). Teeth are found in almost all vertebrates and are
associated with the oral cavity. The teeth are exoskeleton
structures (Shimada et al. 2013). Teeth were discovered in a
variety of locations in fish, including the mouth and pharynx
(Debiais-Thibaud et al. 2007).

This study confirmed the presence of labial and phar-
yngeal teeth in bogue fish. They have labial teeth, similar
to incisor teeth, that are presented in one row and used for
grasping prey and cutting hard structures, as well as papilli-
form teeth with different levels in the pharyngeal region that
may allow additional cutting of food. The presence of papil-
liform and molariform teeth in the buccal cavity of omnivo-
rous fish, such as brown-spotted grouper and Clarias garie-
pinus, is associated with prey seizing, grasping, holding,
crushing, and grinding (Gamal et al. 2012; Hassan 2013).
Unlike in carnivores fish, gilt-head seabream had mainly
molar teeth in addition to canine and papilliform teeth in
many rows (Elgendy et al. 2016). The bogue fish's pharyn-
geal papilliform teeth were classified into three types. These
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tooth types have also been discovered in Bagrus bayad but
in a different configuration, where they emerge into two tri-
angular areas rostral to the esophagus (Alsafy et al. 2018).

According to our findings, the tongue of the bogue fish
was relatively small, with a distinct apex, body, root, and
two lateral margins. Many teleosts, however, had a thick
tongue (Ostrander and Hopkins 2000), pointed in Diplodus
sargus (Guerrera et al. 2015; Levanti et al. 2017), rounded
in Trachelyopterus striatulus (Santos et al. 2015), pyramidal
in blackspot seabream (Abbate et al. 2022), and cylinder
shaped in zebrafish (Abbate et al. 2006).

A transparent apical pouch wrapped the bogue tongue
apex. The most important characteristic feature of the sea-
bream mouth floor is the presence of an apical pouch, which
probably has a protective role for the apex (Abbate et al.
2022). On the tongue’s lateral sides, the epithelium formed
an irregular structure that blew up in the center point of
the pouch, similar to investigations in Diplodus sargus fish
(Guerrera et al. 2015; Levanti et al. 2017) and blackspot
seabream (Abbate et al. 2022).

There were no ridges on the apex of bogue's tongue. The
body had a median longitudinal fold, and the root surface
exhibited several cone-like papillae. Also, seabream fishes
have different types of lingual papillae (Elgendy et al. 2016).
Diplodus and white grouper had a median raphe as a char-
acteristic feature (Alsafy et al. 2022; Levanti et al. 2017). In
common solea, the tongue had a rounded apex with several
epithelial protrusions, flagella, and microridges on the body
(El Bakary 2014). The root surface of Diplodus sargus had
numerous cone-like papillae (Levanti et al. 2017).
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The current investigation of the bogue fish observed that
the taste bud type II on the tongue indicates the tasting and
selective habits of the food of this fish. The taste bud pores
that appeared at its center raised somewhat from the sur-
rounding epithelium. The taste buds type I formed a volcano
shape that appeared raised from the surrounding epithelium
and had taste pores in the seabream, which has scattered
and numerous taste buds, and the sea bass, which has a typi-
cal pear—onion shape with small and numerous taste pores
(Abbate et al. 2022; Elgendy et al. 2016) and (Abbate et al.
2012). In white grouper, the lower lip carried some taste
buds of types II and IIT (Alsafy et al. 2022). The tongues
of the white grouper and Diretmus species do not have any
taste buds (Meyer-Rochow 1981). There are many taste buds
on the dorsal lingual surface in some carnivorous fish such
as (Yashpal et al. 2006, 2009) in carp, (Elgendy et al. 2016)
in gilt-head seabream, (Alsafy et al. 2018), and in Bagrus
Bayad; however, Meyer-Rochow 1981 reported the presence
of a couple of taste buds on the dorsal lingual surface of
Carapus mourlani.

By light microscopy, mechanical and gustatory papillae
were discovered on the bogue fish tongue. The taste pores
and taste buds were visible in gilt-head seabream's fungi-
form and filiform-like papillae (Abbate et al. 2022). While
the epithelium of European seabass fish had a fungiform or
conical shape, goblet cells and taste buds were present on the
entire dorsal surface of the tongue (Abbate et al. 2012). The
presence of conical papillae with taste buds and mechano-
sensitive tasks allows fish to choose and evaluate their food
(Kubitza and Lovshin 1997).

The distribution of teeth in the upper roof and the lower
floor differs among carnivorous teleostean fish. Anatomi-
cally, the current study noted the presence of teeth in the
lower jaw and on the tongue related to fixing the prey and
preventing its escape, which agrees with what was stated by
Alsafy et al. 2021 and El Bakary 2012.

The presence of papillae and taste buds on the bogue
fish's tongue demonstrates the evident interplay between
the mechanics of food taste and swallowing.

Conclusion

The bogue fish’s oropharyngeal cavity had distinct struc-
tural features that were evident in its omnivorous behavior.
Bogue fish has one row of incisive-like teeth, varying sizes
of papilliform pharyngeal teeth and papillae, taste buds on
the tongue, and an apical pouch.
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