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ABSTRACT

The aim of present study was to investigate the scanning electron microscopic structure of the tongue
and anterior larynx of thirty Cubb broiler chicks of one week to one month (7-32 days) age.

The tongue was triangular in shape having an apex, a body, and a root. The dorsal surface of the apex
and body was having a large number of filiform-like papillae whereas; the root was smooth devoid of papillae.
A papillary crest and a transverse row of caudal lingual papillae were present at the junction of the body and
the root. The papillae at higher magnification presented microplicae of varying patterns. Gustatory papillae or
taste buds were not observed in any portion of the tongue.

The anterior larynx was having centrally placed laryngeal cleft, laryngeal mound on both sides, 4 rows
of medial papillae, a transverse row of pharyngeal papillae, and a row of giant papillae. The floor of the laryn-
geal cleft presented a meshwork like structure along with some ciliated cells and openings of glandular ducts.
The dorsal surface of the different structures of the larynx showed epithelial cells having varying patterns of
microplicae.

A few structural differences were observed in the tongue and the anterior larynx of birds of different age
groups.
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Introduction

The Cobb broiler belongs to the genus Gallus gallus domesticus, which is preferred for exper-
imental research models because its meat is a rich source of protein and low cholesterol whereas the
bones are used as a mineral supplement for animals and humans. The tongue is involved in the
process of collection, manipulation, and swallowing of food. Different types of nutrients in the diet
and their digestion led to morphological changes in the structures present on the tongue of birds
(Jackowiak et al., 2011) and directly related to their dietary habits and living conditions (Erdogan &
Perez, 2015). The anterior larynx is a structural component involved in respiration, vocalization, and
swallowing of the food. The laryngeal associated lymphoid tissue is responsible for maintaining the
immune system of the body. The morphological differences in the tongue and anterior larynx of
different species might be due to anatomical structure of lower beak, their diet, feeding habits, life-
style, environmental conditions, and immune system (Erdogan & Iwasaki, 2014; Onuk et al., 2013;
Erdogan & Alan, 2012; Parchami et al., 2010b). A detailed histological and histochemical study has
been conducted on tongue and anterior larynx of broiler chicks (Bansal et al., 2018, 2019). The light
and electron microscopy studies of the tongue have been reported in birds such as the Golden eagle
(Parchami et al., 2010a), woodpecker (Emura et al. 2009), ostrich (Jackowiak & Ludwig, 2008), owl
(Emura & Chen, 2008) and penguin (Kobayashi et al., 1998). The aim of the present study was to
explore surface features of the tongue and anterior larynx of the broiler chickens of different age
groups and to compare with those of other species.
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Materials and methods

The present study was conducted on 30 healthy broiler chicks of one week to one month (7-
32 days) of age which were divided into 5 groups having 6 birds in each group. The head of dead
birds were collected after a post-mortem examination at 7, 11, 18, 25 and 32 days of age.

The fresh tissues were collected from apex, body, caudal lingual papillae and root of the tongue
and anterior, middle, and posterior portions along with pharyngeal papillae of the anterior larynx
and associated glands. The tissues were fixed in 2% glutaraldehyde solution for 6-8 hours after
thorough washing in chilled 0.1M phosphate buffer (pH 7.4) for scanning electron microscopy. The
tissues were again washed twice with chilled 0.1M phosphate buffer and the rest of the procedure
was carried out at EM Lab., AIRF, JNU, New Delhi, India. The tissues were dehydrated in ascending
grades of ethanol, critical point dried and sputter-coated with gold. The processed tissues were
viewed under a scanning electron microscope (SEM) to record observations and photographs.

Results

Tongue:

The tongue was triangular in shape and subdivided into an apex, a body and a root in birds of
all the age groups. The apex had a small concave depression which was followed caudally towards
the anterior part of the body (Figures 1a, b). The longitudinally oriented grooves were 2—3 in birds
of 18 days onwards but did not reach the caudal most part of the body of the tongue (Figure 1b). The
apex showed a large number of filiform-like papillae which were densely arranged toward the lateral
border as compared to the central concave portion (Figure 1a). These papillae of varying shapes and
size were mainly leaf-like and their surface presented irregularly oriented folds (Figure 1c). The free
tips of papillae were either spatula or pointed type. The higher magnification of these papillae
showed microplicae of different patterns (Figure 1d). The dorso-lateral portion of the tip was smooth
without any papillae except a few desquamated cells (Figures 1b, 2a). A higher magnification of this
surface presented flat squamous cells without presence of microplicae (Figure 2b). The apex of the
tongue of birds of 18 days onwards was smooth and did not possess the filiform papillae (Figure 1b).

The occurrence of grooves on the dorsal surface of the body was not a regular feature however;
small additional longitudinal grooves were laterally placed towards the caudal portion of the body
(Figure 2c). The dorsal surface of the body presented papillae in terms of shapes, size and micropli-
cae similar to those of the apex (Figures 1a, b, 2c, d). The density of the papillae was comparatively
lesser toward the caudal most part of the body. The mucous secretions were also observed in between
the clusters of the papillae on the surface of the body indicating the presence of the opening of the
ducts of the lingual glands. A transversely oriented fold of the lingual mucosa in the form of a pa-
pillary crest present at the junction of the root and the body of the tongue was separated from the
later by a transverse groove (Figures 3a, b, ¢). The crest was broader towards the lateral margin. The
shape of the groove was an arc shaped in birds of 7 days (Figure 3a), “V” shaped in birds of 11 and
18 days (Figures 2c, 3b) and serpentine pattern in birds of 25 and 32 days (Figure 3c). The groove
always corresponded to the shape of the crest. A small papilla was observed on either side towards
lateral side of this groove.
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Figure 1: Scanning electron-micrograph of (a) Apex and the body of the tongue of 07 days old chick showing
concave depression toward anterior part (arrow); Increase- 49X (Bar 200 pm). (b) Apex and body of the tongue of
18 days old chick showing different types of grooves (white arrow). Note smooth surface toward ventro-lateral
portion of the apex (black arrow); Increase- 46X (Bar 1 mm). (c) Filiform-like papillae present at the apex of the
tongue of 07 days old chick; Increase- 633X (Bar 100 pum). (d) Filiform-like papillae of 07 days old chick showing
presence of microplicae; Increase- 4550X (Bar 10 pm).
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Figure 2: Scanning electron-micrograph of (a) Apex of the tongue of 25 days old chick showing its ventro-lateral
smooth surface (arrow); Increase- 396X (Bar 100 pm). (b) Higher magnification of A showing flat squamous cells;
Increase- 3590X (Bar 10 pm). (c) Body (Y) and papillary crest (P) with caudal lingual papillae present on the
tongue of 25 days old chick. Note longitudinal groove toward caudal part of the body (arrow); Increase- 41X
(Bar 1 mm). (d) Filiform-like papillae present at the body of the tongue of 18 days old chick; Increase- 400X
(Bar 100 pm).

The caudal border of the papillary crest presented irregular surface because of the presence of
large-sized caudal lingual papillae. These papillae showing an increase in size from medial to lateral
portion were divided into medial and lateral papillae. The medial papillae were approximately 12—
14 in number and their bases reached up to the transverse groove and were separated from each other
by shallow groves (Figures 3a-c). However, the lateral papillae were 5-6 on each side and their
pointed tips were caudally directed having single projection and were separated by narrow clefts
whereas; their bases joined to form a regular structure which was sloping down towards the center
(Figures 3a-d, 4a). Some of the papillae presented bifid tips. Only a few papillae possessed small
secondary papillae like structures towards the base. The surface of these caudal lingual papillae
presented exfoliated scale-like cells (Figures 3d, 4a). The higher magnification of these papillae
presented squamous cells which were delineated by micro elevations and were studded with mi-
croplicae of varying shapes and patterns (Figure 4b). The microplicae appeared as if filled with some
material. A row of 3-4 large giant papillae were present towards lateral part of the papillary crest
and were closely associated with the caudal lingual papillae (Figure 4c).
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These linearly arranged giant papillae separated from each other by small clefts and the
grooves showed their tips directing backward. These papillae also had a smooth surface except a
few desquamated cells and microplicae similar to those of the caudal lingual papillae. No secondary
papillae were observed. Sometimes, a few giant papillae fused with each other to form a large pa-
pilla, a feature observed in birds of last two groups (Figure 4c). The root of the tongue was having
an uneven structure due to presence of transversely and obliquely oriented folds and grooves without
any type of papillae (Figure 4c). However, small openings of ducts of lingual glands were present
irregularly especially towards its lateral portion (Figure 4d). The grooves were more prominent in
birds of 25 and 32 days of age. Gustatory papillae or taste buds were not observed in any portion of
the tongue in the birds of the present study.
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Figure 3: Scanning electron-micrograph of (a) Tongue of 11 days old chick showing a transverse groove (arrow)
separating the body (Y) and papillary crest (P) with caudal lingual papillae; Increase- 41X (Bar 1 mm). (b) Caudal
part of the body (), papillary crest (P) and root (T) of the tongue of 18 days old chick; Increase- 56X (Bar
200 pm). (c) Caudal part of the body (Y), a transverse groove (arrow), a serpentine papillary crest (P) and root (T)
of the tongue of 32 days old chick; Increase- 44X (Bar 1 mm). (d) Higher magnification of the caudal lingual
papillae of the tongue of 11 days old chick; Increase- 163X (Bar 100 pm).
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Figure 4: Scanning electron-micrograph of (a) Caudal lingual papillae of the tongue of 25 days old chick; Increase-

208X (Bar 200 pm). (b) Higher magnification of a portion of A showing microplicae; Increase- 3500X (Bar 10 pm).

(c) Caudal lingual papillae of the papillary crest (P), lateral giant papillae (arrow) and the root of the tongue of 32

days old chick; Increase- 54X (Bar 200 pm). (d) Root of the tongue of 18 days old chick showing mucous secretions
and opening of glandular ducts (arrow); Increase- 1620X (Bar 10 pm).

Larynx:

The anterior larynx was having a centrally placed laryngeal cleft, laryngeal mound on both
sides and transversely oriented pharyngeal papillae in the birds of all age groups (Figures 5a-c). The
laryngeal cleft was oval-shaped present only towards the anterior part of the larynx. The anterior
border of the cleft was in the form of a straight line whereas the posterior border was pointed to U-
shaped (Figure 5d). The cleft on either side was bound by a rim like laryngeal mound having two
parts. Its lateral portion was flat and broader whereas the small medial portion was inclined down-
ward and inward. The medial portions of either side united with each other to form the posterior
oval boundary of the laryngeal cleft. The laryngeal mound presented irregular rough surface due to
presence of scales like structures. The laryngeal fissure was the caudal continuation of the laryngeal
cleft. On either side of the fissure, a variety of conical papillae were generally oriented in four rows
as longitudinally arranged median papillae. The first row was comprised of one small papilla present
on each lateral side of the laryngeal cleft (Figure 5a). The second row was comprised of four papil-
lae, two on either side of the laryngeal fissure (Figures 5b, c).
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These papillae were larger than those of the first row. The third row was constituted by five
large-sized papillae on each side of the laryngeal fissure, of which three larger papillae were having
finger-like arrangement (Figures 6a, b). Their posterior pointed parts were separated from each
other. The other two comparatively smaller papillae were obliquely placed. All these papillae were
conical shaped with pointed tips directed posteriorly. The fourth row of median papillae was consti-
tuted by four horn-like papillae on each side just caudal to the third row of papillae (Figure 5c). The
surface of all types of papillae covered with scales like flat polyangular cells and contained varying
patterns of the microplicae (Figure 6c).
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Figure 5: Scanning electron-micrograph of (a) Anterior larynx of 07 days old chick showing laryngeal cleft (white
arrow), laryngeal mound (M), first row of medial (black arrow) and pharyngeal papillae (P); Increase- 44X (Bar
1 mm). (b) Anterior larynx of 11 days old chick showing medial (L) and pharyngeal papillae (P); Increase- 56X
(Bar 200 pm). (c) Higher magnification of B showing different rows of medial (L) and pharyngeal papillae (P);
Increase- 77X (Bar 200 pm). (d) Anterior larynx of 18 days old chick showing oval shaped posterior boundary of
the laryngeal cleft (arrow); Increase- 46X (Bar 300 pm).
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Figure 6: Scanning electron-micrograph of (a) Anterior larynx of 18 days old chick showing laryngeal cleft and
medial papillae (L); Increase- 54X (Bar 200 pm). (b) Higher magnification of A showing medial papillae;
Increase- 223X (Bar 200 pm). (c) Anterior larynx of 18 days old chick showing microplicae of medial papillae at
higher magnification; Increase- 3500X (Bar 10 pm). (d) Anterior larynx of 07 days old chick showing pharyngeal
papillae (P); Increase- 101X (Bar 200 pm).

The pharyngeal papillae of the anterior larynx were also categorized into two rows. The ante-
rior row was comprised of generally 17-18 papillae on each side of the laryngeal fissure in a trans-
verse manner (Figures 6d, 7a, b). These papillae observed lateral to the third and fourth rows of
median papillae were conical-shaped having pointed tips similar to teeth of a saw and were directed
downward and backward (Figures 7c, d). The bases of these papillae were joined with those of ad-
jacent ones. However, shallow grooves demarcated their junctions. The size of these papillae did
not exhibit any definite order as large and small papillae were irregularly observed. These papillae
presented the rough surface because of desquamated epithelial cells. The adjacent epithelial cells
were separating from each other by the microridges (Figure 8a) showed different arrangements and
patterns of microplicae of filled nature. The small-sized four pharyngeal papillae of second-row
were conical shaped and widely placed just caudal to the first row on each side (Figures 7a, b). These
papillae also contained microplicae similar to the first row of pharyngeal papillae (Figure 8b).
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Figure 7: Scanning electron-micrograph of (a) Anterior larynx of 25 days old chick showing transverse row of
pharyngeal papillae (P) and second row of papillae; Increase- 51X (Bar 200 pm). (b) Anterior larynx of 25 days old
chick showing pharyngeal papillae (P) and second row of papillae (S); Increase- 54X (Bar 200 pm). (¢) Anterior
larynx of 7 days old chick showing transverse row of pharyngeal papillae at higher magnification; Increase- 450X
(Bar 100 pm). (d) Anterior larynx of 18 days old chick showing transverse row of pharyngeal papillae at higher
magnification; Increase- 223X (Bar 100 pm).

The rest birds of the groups (11, 18, 25 and 32 days of age) showed similar structural features
of the larynx except the progressive developmental changes. Some of the birds also possessed addi-
tional papilla present irregularly in relation to the laryngeal cleft and some of the papillae presented
bifid appearance. The laryngeal mound, floor of the laryngeal cleft and the caudal row of the phar-
yngeal papillae were more prominent in the birds of 25 and 32 days of age. The laryngeal mound
showed the specific arrangement of bundles of fibers separated by the grooves. These fibers were
directed obliquely outward and forward (Figure 8c). The laryngeal cleft presented a meshwork like
structure along with ciliated cells and mucous secretions indicating the openings of underlying glan-
dular ducts (Figure 8d).
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Figure 8: Scanning electron-micrograph of (a) Anterior larynx of 7 days old chick showing microplicae of trans-
verse row of pharyngeal papillae; Increase- 3000X (Bar 10 pm). (b) Anterior larynx of 25 days old chick showing
microplicae of second row of pharyngeal papillae; Increase- 4820X (Bar 10 pm). (c) Anterior larynx of 25 days old
chick showing laryngeal cleft (arrow) and mound (M); Increase- 41X (Bar 1 mm). (d) Anterior larynx of 32 days
old chick showing presence of ciliated cells (Y) and openings of the glandular ducts at the floor of laryngeal cleft;
Increase- 4120X (Bar 10 pm).

Discussion

The tongue of domestic fowl was triangular shaped as observed earlier in chicken (Ertas &
Erdogan, 2019). In contrast, the tongue has been reported spade-like with oval tip in quails (Par-
chami et al., 2010b), eagle and hawk (Jackowiak & Godynicki, 2005; Emura et al., 2008), and bifid
with an oval tip in owl (Abou-Zaid, 2008). A triangular tongue with slightly rounded apex has also
been reported in quails (Pourlis, 2014). The variations in the shape of tongue might be attributed due
to feeding habits of the birds. The tongue of chicken was divided into an apex, a body and a root as
reported earlier (Bansal et al., 2018; Ertas & Erdogan, 2019; Abou-Zaid, 2008), and nutcracker
(Jackowiak et al., 2010; Erdogan & Perez, 2015; Erdogan & lwasaki, 2014). The dorsal surface of
the apex had a small concave depression which was followed caudally into the anterior part of the
body as reported in quails (Pourlis, 2014), European magpie and common raven (Erdogan &Alan,
2012) and owl (Emura & Chen, 2008). This grove was reported absent in previous studies on fowl
(lwasaki & Kabayashi, 1986). The apex showed a large number of filiform papillae which were
densely arranged toward the lateral border of the tongue as reported earlier in chicken (Ertas &
Erdogan, 2019; Abou-Zaid, 2008), seagull (Onuk et al., 2015) and laughing dove (Farouk & Hassan,
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2015). However, these filiform like papillae were lacking towards anterior part of the apex of the
tongue of chickens of 18 days onwards. Similar observations have been recorded in owl without
mention of age (Ertas & Erdogan, 2019; Abou-Zaid, 2008) and quails (Pourlis, 2014). This area
devoid of papillae has been called as a lingual nail (Ertas & Erdogan, 2019). The antero-lateral
portion of the apex having scales like structure presented flat cells which at higher magnification
showed microplicae of different patterns. Similar type of superficially exfoliated cells and micro-
ridges has been reported earlier (Ertas & Erdogan, 2019; Pourlis, 2014, Jackowiak & Godynicki,
2005; Parchami et al., 2010). In contrast, in golden eagle many processes were densely distributed
on the dorsal surface of lingual apex (Parchami et al., 2010a). These papillae of varying shapes and
size showed leaves like structure as reported earlier (Abou-Zaid, 2008), in golden eagle and quail
(Parchami et al., 2010a, b). In contrast, many thread like papillae were observed in owl (Abou-Zaid,
2008). The surface of papillae presented some longitudinal folds which at higher magnification
showed different arrangements of microplicae however, some of the papillae presented a smooth
appearance. The microridges were arranged as parallel rows on the cellular surface in the vicinity of
openings of glandular ducts in quails (Pourlis, 2014). The microridges could be associated with the
friction and may be involved in the increase of the surface area, adherence and spreading of mucus
to maintain moisture on the free surface (Croley & Soley, 2010).

The dorsal surface of the body of tongue in chicken also presented additional oblique grooves.
However, only one medial groove was reported in the domestic pigeon (Parchami & Dehkordi,
2011), quail (Pourlis, 2014) and laughing dove (Farouk & Hassan, 2015). The caudal portion of the
body presented small longitudinal folds irregularly towards the lateral portion on either side. The
filiform papillae present throughout the surface of the body in the fowl were mainly localized be-
tween the wings of the body in the quails (Pourlis, 2014). Small openings of the glandular ducts of
lingual glands observed earlier on the dorsal surface of the body of tongue in fowl (Abou-Zaid,
2008) and quails (Pourlis, 2014) could not be demonstrated during the present study because of the
high density of the papillae, however, presence of mucous secretions in between the papillae indi-
rectly indicates their presence.

At the junction of the body and the root of the tongue, a transversely oriented fold of the lingual
mucosa called as the papillary crest (Ertas and Erdogan, 2019) was separated from the body by a
shallow transverse groove as reported in quails (Pourlis 2014). The groove reported “V” shaped
(Ertas & Erdogan, 2019; Jackowiak et al., 2011, Parchami et al., 2010b) presented different shapes
with the advancement of age during the present study. The papillary crest was studded with 2 trans-
verse rows of papillae in goose (Jackowiak et al., 2011). Generally, 2 small-sized papillae present
close to the anterolateral border of the lingual fold have not been reported in previous studies on
fowl. The posterior border of the crest had conical shaped caudal lingual papillae as reported earlier
in the fowl (Abou-Zaid, 2008; Ertas & Erdogan, 2019), quails (Pourlis, 2014), white-eared bulbul
(Parchami et al., 2013), and laughing dove (Madkour, 2018, Farouk & Hassan, 2015). These papillae
were reported to be cactus leaf-like in Japanese quails (Madkour, 2018). In contrast, these papillae
were absent in ostrich (Jackowiak & Ludwig, 2008). The number of these papillae varied in different
birds. There papillae were categorized into 12-14 medial, 5-6 lateral and 3—4 giant papillae during
the present study. Similarly, 25 medial conical papillae and 2—6 very large-sized papillae have been
reported caudo-lateral to large conical papillae (Ertas & Erdogan, 2019). The crest showed a row of
24-26 main conical papillae along with two sets of 2—3 giant papillae towards its lateral ends on each
side in quails (Pourlis, 2014). The size of the conical papillae increased as moved from central to
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the lateral portion and their surface presented exfoliated cells as reported earlier in the fowl (Abou-
Zaid, 2008). Only a few papillae presented small papillae which were comparable to the secondary
papillae and these were observed towards the base of the papillae. The presence of scales might be
due to interaction of these papillae and the feed particles during ingestion and indicated their me-
chanical nature. The higher magnification of surface of these papillae presented the microplicae
which were of varying shapes and size as reported earlier (Abou-Zaid, 2008). The papillae compa-
rable to giant papillae were called as second row formed by two large papillae in European magpie
and common raven (Erdogan & Alan, 2012). In contrast, these types of papillae were not reported
in seagull (Onuk et al., 2015). These papillae also presented the smooth surface except few desqua-
mated cells and microplicae similar to caudal lingual papillae. The outline of each cell was polygonal
and their margins were slightly thickened between adjacent cells. Slight-elevated microridges
adorned the surfaces of the cells. No secondary papillae were observed. Relative smooth cellular
surfaces were seen mainly on and around the conical papillae. Variations of the surface of the epi-
thelial lingual cells have also been observed in the chicken (Iwasaki & Kobayashi, 1986). These
variations probably represent adaptations of the tongue to the feeding mechanisms and to the envi-
ronmental habitats (Iwasaki, 2002). The conical papillae present in owl (Abou-Zaid, 2008) have
been reported to play a role in swallowing of ingested food and to prevent regurgitation.

The root of the tongue devoid of any type of papillae presented an uneven structure having
transversely oriented folds along with the presence of a few small openings of the glandular ducts
as reported earlier (Ertas & Erdogan, 2019), in quails (Pourlis, 2014) and Japanese quails (Madkour,
2018). The openings of ducts of anterior lingual glands were localized towards the lateral surface of
the posterior part of the lingual body, whereas those of the posterior lingual glands were reported
towards the root in the white-tailed eagle (Jackowiak & Godynicki, 2005). Similar types of openings
of varying shapes were present throughout the surface of the body and root of the tongue in falcon
(Emura et al., 2008). The secretions of the glands might have protective role by acting as a barrier
for entry of the pathogens in the oral cavity (Gargiulo et al., 1991; Sagsoz et al., 2013). Taste buds
could not be localized in any portion of the tongue during the present and previous detailed study
by light microscopy (Bansal et al., 2018). However, more taste buds have been reported in the strat-
ified squamous epithelium of the anterior part of the body than the root of the tongue in fowl (Abou-
Zaid, 2008).

The anterior larynx of birds was constituted by a centrally placed laryngeal cleft, laryngeal
mound on both sides, medial and transversely arranged pharyngeal papillae as reported in long-
legged buzzard (Erdogan et al., 2012) and southern lapwing (Erdogan and Perez, 2015). The laryn-
geal mound was divided into medial and lateral parts. The medial portions bound the laryngeal cleft
which caudally led to the laryngeal fissure as reported in southern lapwing (Erdogan and Perez,
2015). The dorsal surface of the mound showed large conical papillae in the nutcracker (Jackowiak
et al., 2010). The papillae categorized as median type during the present study were generally ar-
ranged in 4 rows in relation to the laryngeal cleft and the fissure. However, 16-18 papillae were
located medially and continued from the caudal border of the glottic fissure to backward in long-
legged buzzard (Erdogan et al., 2012). The caudally directed conical papillae were observed besides
the rims of glottis in Japanese quails (Madkour, 2018).

The pharyngeal papillae of the anterior larynx were transversely arranged on lateral side sim-
ilar to those of Southern lapwing (Erdogan & Perez, 2015). These papillae were generally 17-18 on
each side of the mid plane. However, in long-legged buzzard the rostral row of pharyngeal papillae
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was composed of 28-30 conical papillae (Erdogan et al., 2012). The caudal row of pharyngeal pa-
pillae was constituted by 4 papillae on each side. In contrast, the caudal row of pharyngeal conical
papillae was formed by 22-25 conical papillae in the long-legged buzzard (Erdogan et al., 2012).
These papillae were also conical shaped and were widely placed from each other especially in birds
of 25-32 age groups. These pharyngeal papillae have been reported to be arranged in 3 transverse
rows in Japanese quails (Madkour, 2018). The various patterns of microplicae were observed with
a predominance of filled nature in all the types of papillae during the present study.

The floor of the laryngeal cleft was more prominent and it presented a meshwork like structure,
where the openings of underlying glandular ducts were observed as reported in laughing dove and
Japanese quails (Madkour, 2018). However, in seagull, the openings of salivary glands were ob-
served at the rostral edge of the larynx (Onuk et al., 2015). The structural components of the anterior
larynx of the Cubb chicks of different age groups were identical during the present study except the
laryngeal mound and caudal row of the pharyngeal papillae which were comparatively more pro-
nounced in the birds of 25 and 32 days of age.

Conclusion

The present study on the tongue and the anterior larynx was conducted in a systematic manner
in the Cubb broiler chicks of different age groups. The triangular shaped tongue was studded with
filiform-like papillae except the apex (dorso-lateral portion) and the root. The papillae presented
microplicae of varying patterns. A transverse groove and the papillary crest sandwiched in between
the body and the root of the tongue varied in shape in the birds of different age groups. The papillary
crest was comprised of medial and lateral papillae being supported by an additional row of giant
papillae towards lateral side. Taste buds were not observed in any type of the lingual papillae. The
laryngeal mound of anterior larynx presented different rows of conical papillae. The anterior row of
pharyngeal papillae was comprised of 17-18 papillae on either side of pharyngeal fissure whereas
the second row was having only 4 small sized papillae. The laryngeal mound and the caudal row of
the pharyngeal papillae of the anterior larynx were comparatively more pronounced in the birds of
25 and 32 days of age.
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