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ABSTRACT

Introduction: The present investigation focused on scanning electron microscopic (SEM) characteristics of the buccal cavity
floor of the striped red mullet fish Mullus surmuletus. It consisted of the upper lip, dentaries, in addition to three regions;
velum region, pre-lingual region, and the lingual region. The two dentaries regions contained three main structures; the
papillary-Llike teeth, surrounded by a large number of taste buds, in addition to a few numbers of the large-sized taste pores.
The high SEM magnification showed that, the papillary-like teeth were surrounded by the circular crypts on its base, with the
proximal end blunted curved and free from epithelium cover. The two dentaries regions were separated from each other by a
narrow slightly elevated median region. This region, under SEM high magnifications, presents numerous numbers of filiform-
like papillary structures. The dorsal lingual surface contained numerous lingual tubercle and taste buds. In conclusion, the
current results describe the adaptations of the buccal cavity floor and its structures with the feeding mechanisms in the

striped red mullet fish.
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Introduction

The striped red mullet fish belongs to M. surmuletus
species and Mullidae family and Mullus genus. The
Mullidae family is present in the Mediterranean Sea
and it is one of the bottom-feeder fish that depend
on worms, crustaceans and other invertebrates in its
feeding.

Morphological examination of the different fish
species was of great interest to many anatomical
researchers,® especially the anatomical adaptation
of the gill with different environmental conditions.5’
The feeding mechanism in all vertebrates is an
important factor related to the successful adaptation
of vertebrates to their environment.? The buccal cavity
played a vital role in seizing, controlling, and selecting
food particles and rejecting undesirable food particles
ingested by the fish. In the feeding process, the oral
cavity played a vital role with the organs within and
near it especially the tongue.®

In all vertebrates of different lifestyles, the
oropharyngeal cavity and its contents, especially the
tongue, play an important role in the feeding process
and pre-digestion process of the food particles.® The
morphological studies of the oropharyngeal cavity
of fishes had high interest in the last decades.®?®
The main role of the oral cavity was correlated with
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the processing of food such as food particle intake,
food processing, and swallowing, this main role of
the oral cavity being different according to the fish
species and related to the surrounding environmental
conditions."320

The buccal cavity of fish species was correlated
with many vital functions as it was considered the
only entrance of the food particles to the digestive
system and also the only entrance of the water stream
on the gills to extract the oxygen.>>??? So, this study
was performed to understand the important role of
the lower jaw of the buccal cavity concerning the food
particles and feeding behavior and the surrounding
environmental conditions. These data were necessary
to understand the adaptation of this fish to its habitat
and in developing a new and better method for the
breeding of this type of fish in my country. From these
points, the current work was focused on the SEM
appearance of the lower jaw with its contents (lip,
velum and tongue). Then, we comparing the obtained
data with those previously published articles.

Materials and Methods

The current work was performed on ten mature
striped red mullet fish M. surmuletus (weighted ranged
from 35 gm to 55 gm and the length from 30-35 cm).
These fishes were collected after their catching from
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the Mediterranean Sea, in Alexandria city, Egypt. Then,
they were transported to the anatomical lab within 2h
in plastic aquariums to perform the scanning electron
microscopes studies on the buccal cavity. These fishes
must be without oral injuries or any abnormalities.
The collected fishes were anesthetized according to
the cold method.*® The present work was performed
according to the guidelines for the care of using
animals and the animal welfare and Ethics Committee
of the Faculty of Veterinary Medicine, Alexandria
University according to the Egyptian’s laws, in which
adequate measures were taken to minimize the pain
or discomfort.

For the SEM studies, the lower jaws of the head of
the striped red mullet fish were carefully washed to
remove any mucus covering the surface of the buccal
cavity by putting in the physiological saline solution
according to.?* The samples were fixed in formalin
10%. After fixation, the head was opened by dividing
the head into an upper and a lower half by cutting
horizontally through the mouth. Then, the specimens
of the lower jaws of the buccal cavity were extracted
immediately after catching. The samples were fixed
in a glutaraldehyde 3% solution at 4 °C for 24 hours
then dehydrated through a graded series of acetone.

PT
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After that, the specimens were post-fixed in osmium
tetroxide 1 % in a phosphate buffer for 2 hours. The
samples were subsequently dehydrated in ascending
grades of ethanol followed by critical point drying in
carbon dioxide. Then, the samples were coated with
gold and examined with JEOL JSM 5300 scanning
electron microscope operating at 15 Kv, Faculty of
Science Alexandria University.

Results

The symmetrically buccal cavity of the striped red
mullet fish M. surmuletus consisted of the floor and
roof. The roof of the buccal cavity consisted of the
upper jaw, velum and palate. In the Mullus, the absence
of teeth in the adult upper jaw is the more characteristic
feature. The floor of the buccal cavity consisted of a
semicircular lower jaw. The lower jaw consisted of
three regions; upper lip, dentaries, velum region,
pre-lingual region and the lingual region (Fig. 1).

The two dentaries region of the lower lip contains
three main structures; a few numbers of papillary
conical-like teeth surrounded by a large number of the
taste buds, in addition to the few number of large-sized
taste pores (Fig. 1A and 1B). By high magnification, the
conical-like papillary teeth penetrated the lower lip

Figure 1. The SEM micrograph on the surface of the lower jaw to show; LJ-Lower jaw; LL- lower lip; PR- Papilliform teeth region; V- Velum; SL- Pre-lingual region; T-
Tongue; Slightly elevated median area of the lower lip (white headarrow); PT- Papilliform teeth; Tp- Taste pores; FI- Filiform-like papillary structures; Taste buds (green
headarrow); lingual taste buds (black headarrow); lingual tubercles (red headarrow); the two red dotted area represented the two dentaries region of the lower lip.
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epithelium and were surrounded by the circular crypts
on its base, and its proximal end was blunted curved
and free from epithelium cover (Fig. 1B). The two
dentaries region of the lower lip separated from each
other by a narrow slightly elevated median region,
this region was continuous caudally with the velum
epithelium (Fig. 14), and with SEM high magnifications
there were numerous numbers of the filiform-like
papillary structures (Fig. 1C).

The velum region was comprised of a thin fold at the
inner border of the lower jaw and was characterized by
semicircular striated epithelium surface appearance
(Fig. 1A and 1D).

The dorsal surface of the triangular elevated tongue
contained numerous lingual tubercle and few numbers
of small taste buds on its dorsal surface (Fig. 1D and 1E).

Discussion

The buccal cavity of fish played an important
role in prey capture and food transport and helps
in the adaptation of fish to its environment.® From
the morphological published data, the surface
ultrastructural morphological characteristics of the
buccal cavity of carnivorous bottom teleosts were
scanty.

There was a correlation between the presence of
the papillary-like teeth and the methods of feeding
behavior of the different fish species including;
seizing, grasping, holding and prevent the escaping of
the small food particles from the oral cavity. The teeth
on upper and lower jaws were described in several fish
species as noted in; the examined fish and! in R. rita
and??¢ in several catfish species,” in M. cyprinoides,?
in Starksiini. Moreover, the recently published SEM
articles observed that there are elongated conical
spine-shaped teeth on the jaws as noted by;?® in D.
clupeoides,*® in A. elymus and® in several cardinal fish
species, also® in G. morhua observed the presence
of simple, pointed teeth on the oral cavity. However,
the edentulous jaws were reported in the herbivorous
fish as mentioned in; flatfish common solea® and the
gilthead seabream* and also these edentulous jaws
reported by,?>**% while the papillary-like teeth was
absent completely from the oral cavity in many teleost
fishes as mentioned by.%¢

The current study with high magnification observed
that the papillary-like teeth on the lower lip were
surrounded by the circular crypts on its base, similar
to that reported by* in his description of the canine-
like teeth present in the tongue of the Dicentrarchus
labrax.

Thelowerlip of the examined fish contained amedian
slightly elevated ridge between the two dentaries
region, which characterized by carrying numerous
filiform-like papillae with high magnifications, a similar
observation noted by in R. rita, but®® not observed this
ridge-like structure between dentaries in R. rita.
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The gustatory organs or the presence of the taste
buds of fishes especially those present on the barbles
of the catfish®® had more interest however, there is
recent interest in the presence of taste buds in and
around the oropharyngeal cavity.>?$3940 The present
work observed that there were numerous taste buds
and taste pores on the lower lip as mentioned by.">4:42
Our observation suggested that the presence of
numerous taste buds on the lips compensated the
restricted visibility in the turbid aquatic media in the
bottom feeder fish species to help this fish species in
the process of the detection of food and choosing the
different food types as mentioned previously.:25#344
Furthermore, the present investigation reported
that there were no taste buds on the velum, this
result similar to this observed by® in Salmo gairdneri
however,*5%7 observed the presence of taste buds on
the velum of S. canicula, cardinal fish, R. Rita and C.
mrigala.

Functionally, following the data published by,* the
fish species classified according to the taste buds
distribution in the oral cavity into three types; the first
type, the absence or the rare presence of the taste buds
was observed in the carnivores fish species depending
on the good eyesight for detection of their prey such as
M. telabon and H. nehereus.*® In the second type, there
were numerous taste buds in different position of the
buccal cavity as the observation of the current study
and in the herbivorous bottom feeder fish species as
in C. mrigala to compensate the restricted visibility in
the turbid water in the bottom and in the cavernous
fish species the searching on their food particles in
the mud as in Tor tor Hamilton, 1822. The third type is
observed in a carnivorous fish named C. striata Bloch,
1793 depending on both sight and taste.

The current work described that there was
a triangular elevated thickening epithelium named
primary tongue as noted in many other teleost
fishes,*°" whereas the true tongue had three parts;
apex, body and root were described by* in gilthead
seabream Sparus aurata,” in pike Esox lucius tongue,
in zebrafish Danio rerio,® in European sea bass
Dicentrarchus labrax.

The dorsal lingual surface of the examined fish
had numerous lingual tubercles and few numbers of
the taste buds. Similarly, the few numbers of the taste
buds was recorded by" in Carapus mourlani, but he
reported that there were no taste buds in Diretmus
species. Furthermore,?®4° observed that there were
numerous taste buds on the tongue of the Starksiini
and the white seabream Diplodus sargus sargus.

Morphologically, there was a median lingual ridge
on the dorsal surface as noted in; Clarias gariepinus,>
some fish species? and R. rita by,! but® reported the
absence of the structure in R. rita tongue. Fantastic
observation noted by®°* observed that the dorsal
lingual surface was characterized by the presence of
the papillary-like teeth. Moreover, some fish species
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as lampreys and other parasitic fishes, their tongue
containing bony plates that act as teeth-like for
rasping and obtaining a blood meal.>®

The morphological characters of the surface
morphology of the oral cavity of different types of fish
species were characterized by the presence of the
different types of micro ridges which take different
names; micro folds, micro ridges, ridges, microvilli,
cytoplasmic folds. The current work described these
microridgesinthe tongue. Theresults were confirmed
by the descriptions of 14295456-58 jn gilthead seabream
Sparus aurata* reported that there were two types
of lingual papillae; fungiform and cylindroid papillae,
also*® in the white sea bream Diplodus sargus sargus
reported that the tongue had mechanical papillae.

The absence of the teeth from the upper jaw with
the current results on the lower jaw with its contents
(tongue and taste buds), indicated that the lower jaw
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Conclusion

The two dentaries regions were contained three
main structures; the papillary-like teeth that
surrounded by a large number of taste buds, in
addition to the few number of the large-sized taste
pores. The high SEM magnification showed that the
papillary-like teeth were surrounded by the circular
crypts on its base, and its proximal end was blunted
curved and free from epithelium cover. The two
dentaries regions were separated from each other by
a narrow slightly elevated median region, this region
with SEM high magnifications there are numerous
filiform-like papillary structures. The dorsal lingual
surface contained numerous lingual tubercle and
taste buds.
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