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Histomorphological study of tongue in Indigenous peacock (Pavo cristatus)
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Abstract: The current study aimed to examine the histomorphological features of the oral salivary ducts and the peacock
tongue (Pavo cristatus) of this species. In this study, eight healthy adult peacocks were used after collecting them from a
commercial market in Baghdad to investigate and describe the tongue in these bird species. After being euthanized, they
were killed by cutting off the major neck blood vessels and bleeding until death; the tongue was identified. The tongue was
the sharp end, elongated, somewhat triangular, and measured 8.2 mm. The apex, trunk, and base are its three sections.
There are 4 to 5 layers of big conical papillae on the area where the root and body converge. Without gustatory papillae,
the dense keratinized epithelium stratified squamous epithelia that lined the dorsal surface and were sparse on the ventral
surfaces. The body and tongue root contain cells of the epithelium. It was supported by hyaline cartilage as a short plate.
Lingual salivary glands situated anterior and posterior are superficial branch tubuloalveolar glands. This research was
conducted at the University of Baghdad/ College of Veterinary Medicine in the Anatomy and Histology Department. Our
result concluded that modifying the bird tongue, papillae distribution, and mucosa epithelium histological features is mainly

restricted to feeding types that also have similarities with other avian species.
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|
Introduction

The indigenous peacock is the pheasant type native to Asian forests{  There are

three main species of the peacock, thought to have origi-
nated in Asia, Africa, and Australia. Many types of food in
the bird nutrition, like plant seeds, flower heads and insects,
also have been supplemented their diet by small mammals
and reptiles to ensure that they are getting good nutrients?.
Peacocks are commonly found in dry savanna areas, de-
serts, and forests. Despite their large size, peacocks, in
some situations, are capable of flight 1. Because of the di-
fferent feeding habits, the tongues appear in various sha-
pes and structures, especially in well-adapted foods?3. The
tongue of this bird differs from the tongues of mammails in
that it has convex lateral portions, a middle sulcus, a variety
of tongue papillae, and in some birds, an epithelium-coated
apical dorsal surface*, and the epithelium covers each dor-
sal and ventral surface of the tongue®. This research aims to
characterize the glands' spread and the mucosa's histomor-
phological structure in each section of the tongue.

|
Materials and methods

Eight healthy adult birds, both male and female, were
obtained from a commercial market; they were euthanized
by the intramuscular injection of a combination of diazepam
and ketamine, then cutting off the major neck blood vessels
and bleeding until death, the sample was washed by normal
saline then collect eight tongues for the histological study,
the samples were removed and immersed in 10% formalin.
After fixation, the samples proceeded with the serial histo-
logical technique of blocks, then examined and analyzed

by a light microscope; transversally and sagittal samples
were cut and then prepared for paraffin embedding and 5-6
Mm sections. Histologic samples were stained by hema-
toxylin-eosin®’. The stained sections were examined by a
light microscope and photographed with a digital camera.

|
Results

The mature indigenous peacock tongue measures
8.2 millimeters in length, has a triangular form, and has an
elongated terminating portion. The median fissure stretched
along the body and root at the dorsal surface and was seg-
mented into root, body, and tip. At the intersection of the
body-base area across the root and body of the tongue, 4
to 5 massive conical papillae were oriented in that direc-
tion. The conical papillae were found on the lateral border
(Fig.1).

Histologically, the peacock's tongue was enveloped
by mucosa that varied depending on the location. Thick
stratified squamous epithelium layers of stratum corneum
covered the apex and dorsal surface of the tongue's body.
In contrast, the ventral surface was either devoid of kerati-
nized or thin epithelium. The covering of cornified cells has
grown longer and compressed. Lamina propria and tunica
submucosa are dense fibrous tissues containing lymphatic
and blood arteries. Hyaline cartilage that reaches the ton-
gue's tip supports the tongue's center (Fig. 2, 3, 4 & 5). The
ventral, dorsal surface of the tongue body shows a modified
structure represented by the scattered of many lymphatic
nodules (Fig. 6, 7).
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Figure 1. Dorsal view of the tongue: Apex (1), body'(:2).
Lingual papillae (yellow arrow), median groove (Mg), and
laryngeal opening (Lo).
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Figure 3. Microphotograph of the tongue tip (longitudinal
section) showing thick stratified squamous epithelium (E),
lamina propria (Ip), and keratinized layer (black arrow).100x

H&E stain.

-

Figure 5. Microphotograph of the tongue dorsal surface
showing epithelium(E), lamina propria (Ip), blood vessels (black
arrows), and lymphatic tissue (yellow arrows). 40x H&E stain.

Figure 2. Histological section of the tongue showing kerati-
nized stratified squamous epithelium (E), keratinized layer
(black arrow), lingual salivary glands (Ig).40x H&E stain.

Figure 4. Microphotograph of the tongue (longitudinal sec-
tion) showing epithelium(E), lamina propria (Ip), lingual
salivary glands (lg), hyaline cartilage(c) and skeletal mus-
cle(SM). 40x H&E stain.
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Figure 6. Microphotograph of the tongue dorsal surface
showing epithelium(E), keratin layer (blue arrow), lymphatic no-
dule (black arrows) lingual salivary glands (Ig). 100x H&E stain.
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Figure 7. Microphotograph of the tongue (body) showing
epithelium (E), lymphatic nodule (LN) 100x H&E stain.

In the mucosal lamina propria of the tongue, there are
anterior and posterior glands located between the skeletal
muscles; the results of glands revealed that these glands
were tubule alveolar type, a connective tissue-thin layer
sent trabeculae divided the gland into lobules, each lobule
was contained mucous alveoli secreting, lined by cuboidal
shape cells with nuclei located basally (Fig. 8, 9, 10, 11).

|
Discussion

The general structure of the tongue consists of three
parts (root, body and free apex), which has 4 to 5 large co-
nical papillae on the lateral border parallel with other ob-
servation by (8) that were recorded in avian quail and also
been the same described in chicken®. The way and the type
of food intake made differences in the bird’s tongue structu-
re while disagreeing with observation in carnivore birds like
common kingfisher'® Francolin™.

The present result demonstrated that a tongue is sha-
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Figure 8. Microphotograph of the tongue dorsal surface
showing epithelium (E), conical papillae (cp), keratinous layer
(black arrows) lingual salivary glands (Ig). 100x H&E stain.

ped as triangular and contains many papillae located on
different parts and surfaces of the tongue, the interior was
covered by intrinsic lingual muscle and many conical papi-
llae, similar observations have been recorded in some bird
species like Egyptian goose and ostrich2'3,

It has been observed that the ventral surface of the ton-
gue was devoid of keratinized epithelium or thin epithelium,
while the dorsal surface and apex of the tongue were coa-
ted in dense keratinized stratified squamous epithelium; the
same observation was found in common Myna and red jun-
gle fowl™', The thickness of keratinization in the epithelia
depends on food intake; a high level of keratinization was
observed in birds eating hard food, while low keratinization
was shown in guinea fow!'®7,

On the other hand, the result showed that the dorsal
and ventral surface of the tongue body has many scattered
lymphatic nodules in dissimilar results of (18) in a chicken
and (15) in a red jungle fowl while markedly noticed as that
seen in other species like in Ostrich' that may be due to
variation of species of birds.

There were numerous conical papillae on the dorsal
surface of the tongue, which were of varying lengths and
heights. The anterior and posterior surfaces of the conical
papillae were coated with keratinized epithelia, As (20) had
noted that a thin coating of keratinized stratified squamous
epithelia coated the ventral and lateral surfaces of the ton-
gue of Chukar partridge tongue. However, the type of food
consumed significantly impacts the level of keratinization in
tongue epithelia.

The lamina propria contains anterior and posterior
glands, classified as a tubule alveolar type; it is divided into
lobules that contain mucous alveoli secreting, this result
was also mentioned in other species of birds like in the ton-
gue of Chukar partridge also recognized in the study of the
anterior salivary glands in chicken and partridge?2!. This
result was in line with (13), who mentioned the location of
the lingual gland in the dorsal and ventral surfaces of the
ostrich tongue.

|
Conclusions

It was found in the current research that the distinc-
tive histological features of the Peacock tongue, such as
the presence of conical papillae encircled by a thick keratin
layer and lymphatic nodules dispersed on the dorsal surfa-
ce of the tongue, were present. Nevertheless, the findings

Figure 9. Microphotograph of the tongue (body) showing
hyaline cartilage (HC), skeletal muscle (sk), anterior lingual
glands (LG) 100x H&E stain.
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showing: epithelium (E), simple branched tubule-alveolar
mucous glands (Ig). 100x H&E stain

could be used to clarify how diet affects this bird's lingual
papillae's layout and form and how its salivary glands se-
crete.
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