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Abstract:

This search aim to study the histological structure of Stomaathowfestic duck
(Mallard). Six healthy birds (males and females) are used and after their slaughter the
abdominal region was carefully opeheand the stomach separated from it's
connection with alimentary canal, cleaned with water and fixed in 10% formalin. The
histological study showed that the wall of the glandular and muscular stomach consist
of four tunicae:Tunica Mucosa,Tunica Submuc®sajca Muscularis and Tunica
Serosa. The results suggested that the Muscularis mucosa layer represented the
secretary part of glandular stomach, the keratinoid material lining the lumen of
gizzard, and the tunica muscularis was the thickest one amoniyihicae

Introduction

Ducks are among the waterfowl found in southern iraq, that are raised for the purpose
production meet and egdl, 2).

The Mallard is widely distributed across the Northern Hemisphere, North America
from southern and centrallaska to Mexico, the Hawaiian Islands, and across
Eurasia, from Iceland and southern Greenland and parts of Morocco (North Africa) in
the west, Scandinavia to the north, and to Siberia, Japan, and China in tBedpast (

The stomach is the effective paitthe digestive system of birds and is divided into

two parts, one located after the other and separated from each other with a separator.
The first part is known as the glandular stomach ( Proventriculus ) and represents the
glandular part of the stomla@nd it secretes digestive juices that digest food. As for
the second part of the stomach that represents the stomach muscle ( Ventriculus ) or
Gizzard, it grinds the food and mixes it with Digestive juicBg) .

Common nameMallard Duck
Scientificname Anas platyrhynchos

Type Birds
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Diet: Omnivore

GROUP NAME:Sord (in flight)

AVERAGE LIFE SPAN IN THE WILD:5 to 10 years
AVERAGE LIFE SPAN IN CAFAIVITY: Up to 10year
SIZE: 20 to 26 inches

WEIGHT: 2 to 3 pounds

SIZE RELATIVE TO A 6FT MAN:

The purpose of this paper was to studytistologyof the glandular anthe muscular
stomach of the mallard

Materials and Method:

The selected birds were purchased for study from the bird selling markets in
Muthanna Governorate, as ten samples weléected from the local ducl&rds

were euthanized prior to their dissection with an intravenous injection of sodium
pentobarbitone (80 mg/kg), then after, fixing them on a dissecting board. -Anmid
incision was made in the abdominal wall to view tbeelomic viscera. The
proventriculus and ventriculus (gizzard) were identified and photographed in situ
using digital camerap(pil cam., kere-vision). Locationsand relationships of these
organs was welllustrated in figures.

For the histological aspeof the study, the specimens (whole proventriculus, gizzard)

from each dissected birds were washed gently by normal saline then immersed in 10%

neutral buffered formalinAfter well fixation thespecimendrom the stomach were

dehydrated by passing thetlmough a series of ascending ethanol alcohol each for

two hours (70%, 80%, 90% and 100%) and then specimens were cleared in xylene for

one hour after that embedded in paraffin wax and then the blocks were sectioned at

6um thickness and stained with eithern e o f t he foll owing st
Hematoxylin and Eosimoutine stain for general features identificat{@y Masson

Trichrome stain for the staining of the collagenous and smooth musclg8)bers

Then examined the glass slides with Olympmmical microscope at a different
magnification power and photographed the clips using the imaging camera (c35
Olympus).

Results and Discussion

Microscopic examination of the wall of proventriculus revealed the presence of four
layers of the typical tubutaorgan, that were tunica mucosa, submucosa, muscularis
and serosa (Fig.). The layers which structured the wall of proventriculus was similarly
documented in the proventriculus in many avian species sucdstash Gtruthio
cameluy 9)(10), Guinea fowl Numida meleagris(11),quail (12),Japanese quai®)

and Coot bird (3).Whereas,n the wall of the proventriculus of Asiatic swiftest
(Collocalia spp), (14) observed only three layers in which only mucosa, muscularis
and serosa were detected.
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Tunica muceashowed longitudinal branched folds that were lined by simple
columnar epitheliun{Fig. ). The underlying lamina propria was constructed of loose
connective tissue filled with blood vessels and infiltrated lymphocytes (Fig. ). The
structure of the lamina propria extended inside the folds and possessed simple tubular
mucous glands (Fig. ). Tee glands were opened into the lumen of the proventriculus
via their ducts. The glands were lined with simple cuboidal epithelium and were
dispersed at the apical part of the lamina propria. The propria was separated from the
underlying submucosa by fibeod smooth muscle called muscularis mucosa (Fig. ).
The presence of simple columnar epithelial lining of the mucosa in the studied
mallard were similar to mucosal lining of the most avian spe¢l&g, guinea fowl

(11) andostrich (6). The mucosal glandshich were observed lined with simple
cuboidal epithelium in pigeon were in accordance with those observed in the same
organ of the Coot birdHulica atra)(13) and common quailqoturnix coturniy (16).

The presence of muscularis mucosa separating mgrkbél mucosa from the
underlying submucosa in the studiedllards was in a good agreement with those
observed in the same organ of thelgartered cogFulica armillata (17) and the red

jungle fowl (18). Whereas, 1 Hfound incipient muscularis mucosa in the mucosa of

the proventriculus of redapped cardinal birds and the recent findings of the (8)
recorded absence of this | ayer in the muco:

Tunica submucosargminently, this layer fouthoccupying most of the wall thickness

of this organ. Itwas formed of loose connective tissue containing -pkaped
branched tubular proventriculus glands surrounded by a fibrous capsule (Fig. ). Such
findings were not similar with those of(19) in the burrowing ow(Speotyto
cunicularig whom described these glands as oval and lined by tall columnar
epithelium The glands consists numerous secretory tubules which were lined by
cuboidal cells and each tubule continued by one duct opened into the medtirogll
duct which subsequently opened into luminal surface of the ofgament findings
were similar to those recorded in other birds such asGgubed CardinalRaroaria
gularis gulari¥ (18) andCoot bird Eulica atra (13) but different to thostund in the

red jungle fowl (8). The current findings concerned presence of proventriculus
glands were not parallel with those @) and 21) whom referred to the absence of
these glands in the submucosa of the proventriculus in chickens.

Tunica muscudris wasconstructed of two layers, inner thin longitudinal and an outer
thick circular layers. Between such layers, fine connective tissue was observed filled
with blood vessels (Fig.). Differently to current findings, in parrots (3) observe only
one laye of smooth muscle fibers circularly arranged. In other birds found three
layers of smooth muscle bundles constituting the muscular layer such as -the red
capped cardinal birdsl8). The layers were inner longitudinal, intermediate circular
and an outer lagitudinal in which nerves and ganglion cells were distributed.
However, in the falcon proventriculus, (8) found similarly to current studiaitiarcs

two layers but the inner longitudinal layer was well developed that constructs most
thickness of the whof this organ in this bird.

Tunica serosa was constructed of loose connective tissue in which nerves, blood
vessels, adipose cells were observed and such structures were covered by a layer of
mesothelium (Fig.). Aiese findings were similarly observed (8) in Japanese quail

and (3) in Coot bird Fulica atra.
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Similarly to the proventriculus, the microscopic structure of ventriculus also showed
the four known tunicae forming its wall (Fig.). Same findings regarding the wall
structure were recorded most avian species such as Rempped CardinaRaroaria
gularis gulari¥(18) and in guinea fowlNumida meleagrijs(11).

The color and the presence or absence of the cuticle was previously documented in
avian species. The previous data in the literatures indicated a relationship between it
and the type of food consumed by the bird. As in the cumatiardthe presence of
cuticle was similar to other avian species that possessed thick cuticle layer with well
developed muscular stomach. In fact many researchers suR)ag8), (24) and

(25), referred to the thickness of the cuticle which is highly correlated with food
corsumed. They proposed thick cuticle in granivores and a thin in frugivores

Tunica mucosawas constructed by simple columnar epithelium characterized by
basally located ovadhaped nuclei with lightly stained cytoplasm (Fig. ). Similar
epithelial covering bserved in the ventriculus of the other species such as in owl (21)
but differently in that of the Coot birdr@lica atra (13) and in mallard in which it was
simple cuboidal epitheliung).

The simple columnar cells covering of the ventriculus was gilpitdoserved in other

avian species such partridge Rhynchotus rufesce)(d42), Red jungle fowl(18) and

in the Blue and Yellow macaw®7). The lamina propria showed numerous simple
tubular glands lined by simple cuboidal cells. The examination of ¢émrigulus
revealed the presence of eosinophilic secretion going away toward the epithelial
surface as a strips forming the cuticle (Fig. ). It spread all over the mucosal surface
filling the lumina of the gastric pits as a pinkish thick material. Mussulaucosa
appeared as circularly arranged smooth muscle bundles interrupted by the presence of
mucosal glands in the lamina propria. The presence of muscularis mucosa between
the mucosa and submucosa in thallardappeared dissimilar to previous findings in
other birds such asodorna nothurg28), redcapped cardinal birdsl8), Blue and
Yellow macaws (13,27)and i n f al T »imvihgh tlgsilayer was dbsept

in their mucosal layer.

Tunica submucosawas composed of abundant connective tissue containing blood
vessels and nerves (Fig.This outcome in a good agreement with those obsernved

the RedCapped CardinalRaroaria gularis gulang29), in most avian specie®J)

and inRock dove Columba livig (3 Pthat described connective tissue composition

in this tunic.

Tunica muscularisappeared as a very thick structure of smooth muscles bundles. In
the mallard three layers of muscles were distinguished that were thin inner, outer
longitudinal and very thick intermediate circular layers (Fig.). There were fine
collagenous fibers distributed between their bundlég presence of thrdayers of
muscles fibers was in accordance with the findings 3ff) (in the Uroloncha
domestica, X7) in the Fulica armillata (granivorous species) ad@) (in the
ventriculus of the red jungle fowl. Conversealyp layers of muscles fibers in the wall

of the ventriculus was recorded by (283), (26) and (21) in the same organ of red
capped cardinalCoot bird Eulica atrd most avian species and owl, respectively.
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Tunica serosawas constructed of loose connective tissue rich in blood and covered by
the mesothelium of simple squamous celldie structure is commonly observed in
many avian species such as Ostristrifthio camelus(32), in turkey 83).

Fig.1.Showed the proventriculus wall ofallardshowed mucosadd star), Submucosa¥),
Muscularis B) , serosa@)and proventricular gland, (yellow star) showed epithelial cells in mucosa.
(a) X100, (b) X400 H & E stain.
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Fig. 2.Microphotography othe proventriculus wabf Mallard showed: Connective tissue in mucog&reen
one head arrow), Connective tissue in submuco§alack one head arrowandConnective tissue in serosae
(Black one head arrow) Masson Trichrome stain 100 X
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Fig. 3.Microphotography ofhe Ventriculus wallbf mallardshowed: mucos&\), SubmucosaR),Muscularis
(C), serosal), mucosal glandéRed star) , (Black star), epithelial cells in mucsa

H&E 100 X
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