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Background and Objective: Studying the anatomy and histology of
bird tongues is very important for figuring out how different birds
feed and how their bodies change. This study aimed to investigate
and compare the morphological and histological changes associated
with the distinct ecological roles and dietary preferences of two avian
species: The African grey parrot and the black crow (Corvus
capensis).

Methods: This study included a comparative analysis including ten
parrots and ten black crows.

Results: After death, the tongues of both species were carefully
collected and examined for anatomical and histological purposes.
From an anatomical point of view, the tongues had different shapes.
The tongue of a parrot is short, thick, and strong, and it is formed of
keratin. The tongues of crows were not as keratinized, wider, or
narrower than normal. The histology study says that the parrot's
tongue contains a lot of diverse taste buds, a complicated and flexible
internal musculature, elastic connective tissue, and a strong,
keratinized mucosal epithelium. The tongues of crows have a more
delicate epithelium, a simpler muscle structure, thinner and more
flexible connective tissue, and no taste buds.

Conclusions: The study shows that the structural changes found in
both groups are in line with how they eat and what they like to
consume.
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Introduction

Because of their adaptability to a wide range of
environments, birds are among the most diverse
groups of vertebrates. These feathered friends
have worked out what's best for their diet. They
have quite different digestive systems because of
the way they eat [1]. One of the most important
parts of a bird's body, the tongue performs a wide
variety of critical functions.  Among these
functions include the ability to make noises,
consume, and move food around in the mouth,
among others. There are a lot of other food-
related problems it helps with as well [2]. The
tongues of many bird species are easily
distinguishable from one another, highlighting the
unique physical characteristics of each bird.
These variations are made possible by the
particular circumstances of the birds' environment
and their food source. In order to understand the
evolutionary changes and behavioral differences
between the species, it is essential to make this
distinction [3]. The beak, jaws, and tongue of
each bird species varies in structure, appearance,
and function [4,5] The shape of the beak is
modified according to function, as the movements
of the mandible and tongue, which, in conjunction
with the beak, are responsible for sound
production, feeding: pretension, transport, bolus
formation, and swallowing in birds [6,7]. Birds'
shallow tongue takes grabbing and Fear actions,
while the long tongue plays an essential role in
gathering dew as a water source in nectar feeder
birds [8]. So tongue shape varies between species.
Understanding the anatomical structure and
histology condition of the tongue in birds
collectively and individually are scarce [9]. The
birds tongue is modified to the route and type of
food intake [10]. Parrots possess a powerful,
muscular tongue enclosed with prominent horny
papillae, enabling them to grasp seeds and assist
in peeling and manipulating them during feeding,
a characteristic of herbivorous species [11]. While
the tongue of black crow has a longer, thinner
with a relatively smooth surface, reflecting a more
diverse and omnivorous feeding pattern that
includes the consumption of insects, seeds, and
carrion, without the need for shelling or complex
manipulation of the seeds within the oral cavity
[12,13]. The aimed of the study to highlight the
Morphological and functional differences between
two different bird species belonging to contrasting
nutritional and  behavioral  environments,
contributing to an understanding of the
relationship between tongue anatomies and
associated ecological and nutritional adaptations.
This comparison also provides a basis for
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understanding the mechanisms of the functional
evolution of avian feeding auxiliary organs.

Materials and method
Ethical Approval:

"The Scientific Ethical Committee of the
College of Veterinary Medicine, University of
Diyala, Iraq, approved this study (Approval no:
Vet Medicine (212); July 2025 M and R".

Sample Collection

Twenty birds were purchased for the study
from local markets in Baghdad and Diyala
governorates. The samples were divided into 10
parrot samples and 10 black crow samples. The
weights of each bird were recorded before
slaughter.

Morphology study

After the birds were sacrificed (slaughtered), a
morphology examination was performed. The
tongue was completely removed from the tip to
the larynx using anatomical tools. After that
tongue washed in distilled water to remove any
food or blood adhering to it, and its weight was
taken. Then the tongue was divided into three
parts: the tip, the body, and the root [14]. The
measurement was taken via the vernia.

Histological study

To prepare tongue tissue specimens for
microscopic analysis, the samples were initially
cut and washed with water. They were then
preserved by immersing them in a 10% formalin
solution for 48 hours. The samples then departed
through a dehydration process utilizing an order
of graded ethanol concentrations for two hours
each, moving forward through 70%, 80%, 90%,
and finally 100% ethanol. After dehydration, the
samples were cleared with xylene for 1 hour.
Lastly, the specimens had been embedded in
paraffin wax, permitting for the preparation of
blocks from which serial sections, 5 micrometers
thick, were cut using a microtome. The ribbon
Sections were stained after being placed on glass
slides using hematoxylin and eosin (H&E) for
enhanced visibility under light microscopy. These
prepared slides were then inspected and captured
on camera with a microscope, equipped with a
digital camera, ensuring high-quality imaging
[15].

Statistical analysis

"The Statistical Packages of Social Sciences-
SPSS (2019) program was used to detect the
effect of difference groups in study parameters. T-
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test was used to significant compare between
means in this study"[16].

Result and Discussion
Anatomical Result

The results in the current study showed that the
tongue in both species consists of three parts: the
(apex, the body, and the base), The dorsal surface
of the tongue body is divided into two
symmetrical segments by the medial groove that
extends along the length of the body from the
lingual elevation posteriorly to the tip of the
tongue anteriorly. The median lingual groove in a
parrot is relatively deep, while in a black crow the
tongue is shallow and extends along the length of
the tongue (Fig.1 A and B). Our study agrees in
this description with the study by [17] on the
tongue of the hooded crow and [18] on the tongue
of the domestic turkey. In terms of shape, there
were clear differences, as the parrot's tongue
appeared short, thick, and very muscular with a
keratinous surface (Fig.1 A), while the crow's
tongue was longer, thinner, and less keratinous
(Fig.1 B). In the parrot's tongue, the root region
occupies the area between the lingual and larynx
elevations. These elevations, the smallest part of
the tongue, lie below the lingual elevation. On
both sides of the root is a pair of prominent
bulges. These rounded bulges bear conical
papillae with spiny borders (Fig. 2 A). The
smooth, triangular surface forming up the base of
the crow's tongue is encircled by a raised surface.
The cylindrical papillae, which are pointing
backwards towards the throat, are the components
that make up this elevated surface (see Figure 2b).
The findings that were obtained pertaining to the
tongues of both parrots and crows serve to
illustrate that the smooth root of the tongue, which
is the smallest of all the segments that make up
the tongue, is situated between the pharyngeal
aperture, which is located posteriorly, and the
lingual elevation, which is found anteriorly. The
results of our investigation provide support for the
conclusions that were reached by the researchers
[19,20]. The measures of the tongues of the black
crow and the African grey parrot are substantially
different from one another in terms of their
thickness, length, and breadth, as can be seen in
Table 1. The tongues of parrots are longer than
those of crows by a statistically significant
amount (P = 0.0412), with the average length of a
parrot's tongue being 83.69 £+ 5.21 mm, and the
average length of a crow's tongue being 69.00 +
4.32 mm. As a consequence of this, the parrot's
tongue becomes elongated and more developed
since it is used to ingest food and manage the
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nutrients that it ingests.  According to the
conclusions that were drawn from prior study, the
tongues of parrots are both long and muscular in
nature. Due to these qualities, the degradation of
food and the generation of sounds are both made
simpler [21, 22]. The parrot's tongue has a thicker
tip (3.87 £ 0.19 mm) compared to the crow's
tongue (2.65 + 0.13 millimeters). There is a
difference that is statistically significant (p =
0.0040). This is an example of how the wide
tongue tip of the crow, which is used for the
purposes of tearing apart and grabbing food, is
well suited to its diet, which is comprised of a
wide array of different foods. Crows have
tongues that are shorter in length and have a
keratin point at the end [23]. The results of
previous research are supported by the
differentiation that has been seen in this
investigation. Because the thicknesses of the
body and the root were identical (P > 0.05), the
two species need an equal amount of muscle
assistance in order to chew and swallow their
food. The root of the tongue of the parrot became
larger and wider because of the existence of
intrinsic tongue muscles and a more flexible
tongue apparatus, which aid the parrot in creating
sounds and feeding itself. A significance level of
0.0496 along with 0.0008, respectively, were
obtained, indicating that there were notable
changes in breadth between the body and root
regions.  The parrot's tongue was broader,
particularly at the base, which was a necessary
feature that enabled it to manoeuvre accurately
while it consumed food. The investigators
previously got comparable outcomes [24] stated
that the tongues of parrots are broader and more
flexible than those of crows due to the manner in
which the muscles in their tongues function.
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Figure (1): A gross morphology of the tongue in
(A) African grey parrot, (B) Black crow showing
the shape and divisions of the tongue: apex (A),
body (B), root (R), Medial groove (red arrow).
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Figure (2): A gross morphology of the area at the
root of the tongue in (A) African grey parrot, (B)
Black crow. Is where the conical papillae appear
(red arrow), Medial groove (blue arrow).

Tablel: shows the average length, thickness, width, and Total of each part of the tongue.

Measurement Apex (mm) Body (mm) Root (mm) Total (mm)
Length: Crow 6.09 £0.24 46.85 +3.74 16.04 £2.80 69.00 + 4.32
Parrot 9.74+£1.60 55.30+8.20 18.65+ 0.68 83.69 +5.21
(H)* (H)* (H)* (H)*
P-Values 0.1347 0.9690 0.2374 0.0412
Thickness: Crow | 2.65+0.13(-)* | 8.79+0.33 10.69 + 0.60 8.98+0.64(-)*
Parrot 3.87+£0.19 (+) 8.50+0.12 11.27 £0.27 (+) | 10.85+0.29 (+)
P-Values 0.0040 0.5129 0.0035 0.0042
Width: Crow 10.08 £ 0.18 1401+£046 | 12.71+0.42(-) 36.80 £ 0.69
Parrot 9.65+0.52 (-) 14.69 + 0.36 15.36 £ 0.42 39.70+0.81
(+) (+)* (H)*
P-Values 0.5771 0.0496 0.0008 0.0024

Histological Results:

Our histological study showed that the mucous
membrane covering the tongue of Parrot and
Black Crow is composed of epithelium and
lamina. The type of epithelium is stratified
squamous keratinized epithelium composed of
four layers (stratum Basale, stratum spinosum,
stratum granulosum, stratum corundum) (Fig.3).
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The results of the current study showed that the
parrot tongue is lined with a thick stratified
squamous epithelium with a distinct keratinized
layer (Fig.3). The average thickness of this
epithelial layer in the parrot was 261.46 + 67.95
um, while in the black crow it was 84.24 + 4.14
pm, thinner than in the parrot (Table 2). The
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thickness of the keratinized layer in the parrot was
measured at an average of 29.20 + 4.36 um, while
in the black crow it was 10 = 3.43 pm (Table 2).
The specialized lamina propria consists of dense
connective tissue, skeletal muscle, taste buds, and
blood vessels (Fig.4). The current result is
consistent with [26]. In the black crow, collagen is
moderate in the connective tissue, while in the
parrot it is dense and thick collagen bundles. As
for blood vessels in the black crow, they were
moderate in the lamina propria, while in the parrot
they had a rich vascular supply due to high
metabolic activity (Fig.5, 6). Our study is
consistent with [27] in birds. In the black crow,
the muscles are moderately developed and well-
developed for coordinating pecking and flight,
while in the parrot, thick and strong muscle fibers
are shown for beak movements (Fig.5, 6). Our
study is consistent with [28] in birds. The results
showed that the lamina propria also contains
lingual glands, which were more developed and
larger in the parrot compared to the crow (Fig.5,
6). The tongues of crows and parrots were found
to have significantly different diameters (P <
0.01), suggesting that these birds had different
secretory activities and lubricating requirements.
In line with previous research, this study shows
that there is a strong correlation between the
thickness of the epithelium, the development of
glandular structures in birds, and how these
organisms adapt to their environments through
feeding and other means.

Figure (3): Photomicrograph of the Parrot tongue
showing, epithelium composed of four layers’
stratum Basale (S.B), stratum spinosum (S.S),
stratum granulosum (S.G), stratum corundum

(S.C), lamina proprea (L.P). (H&E stain, X 100).

177

Figure 4: illustrates the parrot's tongue as viewed
under a microscope, highlighting the dorsal
lingual surface and taste buds (indicated by
yellow arrows). The keratin layer (K) is
positioned above the stratified squamous
epithelium (Se), accompanied by the skeletal
muscle layer (SM), blood vessels (marked by
black arrows), and connective tissue (C) (H&E
stain, magnification X 200).

Figure (5): Photomicrograph of the African grey
parrot tongue showing, epithelium composed of
four layers’ stratum Basale (S.B), stratum
spinosum (S.S), stratum granulosum (S.G),
stratum corundum (S.C), salivary gland (G),
lamina proprea (Ct). (H&E stain, X 100).
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Figure (6): Photomicrograph of the tongue of
black crow showing, epithelium composed of four
layers stratum Basale (S.B), stratum spinosum
(S.S), stratum granulosum (S.G), stratum
corundum (S.C), salivary gland (G), lamina
proprea (Ct). (H&E stain, X 100).

Parameter Parrot i (P-value)
crow
Thickness of
lingual 261.46 | 84.24 +
epithelium | +67.95 | 414 | " <001
_(um)
nglrcali?:iszsegf 29202 1 10432 | 5 05
4.36 3.43 '
layer (um)
Diameter of | 1539, | gg73+
salivary P<0.01
3.90 5.07
glands (um)
Conclusion

According to the outcomes of the current
investigation, the tongue of the parrot appears to
have a significant amount of muscular strength
and is additionally capable of being maneuvered.
On the other hand, the tongue of the black crow
demonstrated a greater number of characteristics
particularly in terms of rigidity and elevated
keratinization when performing pecking and
gripping behavior.
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