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Abstract

The present study was designed to identify the anatomical and
comparative histology and the histochemstery of mucin of the
gastrointestinal tract in two species of different birds, which differ in their
feeding, classification and there environment these birds were Taenipygia
guttat (zebra finch) it feeds en grains and Sturnus Vulgaris (starlling)
which is omnivorous. Using the compound light microscope, several
histological stains and histochemistry techniques.

Anatomically the persent results showed that digestive canal of
both birds were similar in the essential structure, it begins with oral
cavity, which begins with the beak, the beak appeared different in the
outer shape which depending on the feeding. The mouth palate in both
birds contain slit localized in the hard palate this slit represent as beak
nostril. The tounge appeared in the bottom of the oral cavity, between
the edges and in the lower there was the beak. The tonug was longer in
starlling comparied to the zebra finch. The esophagous appeared as
muscular tube contains the grop, which was divided in two parts the
cervical part and the thoracic part, it contains longitunal folds in both
birds. The grop of zebra finch appeared binary lobe and pearly shape, but
in the starlling it was almost fusiform shape and their walls were similar
to the walls of the esophagous, so it was difficult to distinguish it, while
the stomach was composed from two clear parts in both birds, the first
one was conical shape called glandular stomach and the seconed was
spherical shape called gizarred, they separated by a transitional zone
called i1sthmus, which was more clear in the zebra finch, while the small
intestine were developed in alarge way in both birds. It divided into three
parts which were the duodenal, jejunum and illeum the length and ratio of
all these parts were differ in both birds under study in the one hand and
between the digestive canal from other hand of one bird, the duodenum in
both bird appeared in a shape of U litter, while the jejunum and the ileum
in both birds represented as rolls, their number difference depended on
the species, the small intestinel were lined with finger like structures
called villi, as well as the large intestine appeared as tube shape which is
the rectum. There were pair of caecum located in the conjucation zone of
ileum and rectum. The digestive canal ends with the cloaca in both birds.



The histological results revealed that digestive canal structure
composed from the essential histological layers in both birds, these layers
(from the internal part to the external part) were the mucosa, submucosa,
external muscularis layer and serosa layer. Mouth plate composed of
mucosa layer covered with stratified sequamus epithelial tissue in both
birds.This tissue appeared in the mouth palate of the zebra finch
keratinized in the other regions while it is non keratinzed in the starlling.
The lamina properia and muscularis were located in the inside of the
mouth palate, muscularis conjugated inturn with the upper jaw bone. One
of the important results which revealed in the lower part of mouth palate
of zebra finch and starlling was diffusion of tast buds between epithelial
tissue layers.

While the tounge, appeared similar in the general appearance in
both birds, but there were many structural difference appeared in the both
species and it parts within one species. The tounge appeared surrounded
by keratinizal sequaous epithelial tissue in the most regions. There was
difference in thickness. This tissue contains tast buds between it cells
diffused in variation between both birds , the lamina properia located
under this tissue, and it mainly composed of connective tissue contained
blood vessels, collagenous fiber and muscular fiber and salivary gland .
The tounge contains supporting tissue composed from hyaline cartilage
which is larger, more clear and devolved in the starlling. As well as the
mucosa and submucosa appeared were composed of longitidunal folds
extended in to the esophagus cavity. The component of these folds, it
length, thickness and as the rest component of esophagus wall were
different between the cervical esophagus and thoracic esophagus in one
bird from one hand and between the two birds under study from the other
hand. The esophageal glands appeared more numerous and more
developed than in the zebra finch. One of the special resultes which
appeared in this part of the esophagous is the extistence of alarge
lymphatic nodules localized directly under the epithelial tissue, these
known as esophageal tonsiles, as well as the crop was similar to the
structure of the esophagous in general of both birds under study. while
the stomach, the mucosa were composed from mucosal folds. These
folds were seperated by spaces known as sulcus or grooves. The lamina
properia was characterized by it containment of superficial gastric glands
which were numerous in the zebra finch. The sub mucosa appeared with



agood formation and it is contain the deep gastric glands which were
large in size and occupied the most of this layers, these glands were
larger and more developed in the starlling, the glands were characterized
by it's characteristic ductal or tubular organization. The mucosa of
gizzard characterized by the existence of culiyun layer which line the
gizzard it contains many gastric glands, while the sub mucosa was empty
of deep glands in both birds. The external muscularis was very thick and
it more thicker in the starlling it composed from two layers, the first was
the internal circular arrangement and the second was the external
longitidunal arrangement, and these layer was well developed. While the
small intestine walls were characterized from the rest of digestive canal
parts by the extistence of villi which composed from the mucosa, they
differ in their form, number, distribution and components between the
different parts of the small intestine from one hand and between both
birds under study. On the other hand,. These villi were appeared in
different shaps which were the finger like shape, straight shape, clup
shape and cone shape. These villi were longer in the zebra finch and
covered with simple columaner epithelial tissue interspersed with goblet
cells in both birds and these cells were over in the number in the starlling,
while the lamina properia contain the gastric glands or lieberkun crypts
which was over in a number and more developed in the starlling.

The jejunum was appeared similar to the general structure of the
duodenum. It contains goblet cells which were more numerous in the
starlling and over in a number than in the duodenum. The lamina properia
contains lieberkun crypts and which appeared over in a number. The villi
were clear in the ileum in both birds. The simple columinar epithelium
tissue contains plenty of goblet cells compared to the duodenum and
jejunum in both birds. The lamina properia was in agood formation in
both birds and rich with lieberkun crypts. As well as the lymphatic
payer's patches were also observed. The large intestine were similar to the
rest parts of the digestive canal. The mucosa layer of rectum contains villi
and those villi were appeared similar to their equivalent in the small
intestine but they differed from there in many histological characters. The
lamina properia appeared in a good formation in both birds and it
composed from loose connective tissue contains blood vessels and
collagenous fibers, but the most important and characterstic part which
appeared in this part was the abundance of lymphatic cells which diffuse



numerously in the lamina properia and those will be numerous in the
starlling compared to the zebra finch.

The cecum was lymphatic type and small in both birds, It appeared
to be composed of a large number of lymphatic nodules which form the
most of cecum wall, in both birds the lamina properia separate between
them and it was also rich in lymphatic cells. The digestive canal ends in
both birds under study with cloaca, the mucosa of cloaca contains long-
short oval folds. These folds interspersed with gobld cells. There were
simple tubular glands in the lamina propperia called excrtion glands.
Lymphatic nodules are spread in both birds.

While the results of the histochemistery of mucus and mucin of the
present study showed variation in the existence and distribution of mucin
between digestive canal regions in one bird from one hand and between
the two birds under present study. From other hand epithelium tissue of
the tounge and oral cavity of the zebra finch showed negative response
for the AB-PAS technique, while the epithelium tissue in the starlling
showed positive response for the same technique. While the glands that
exists in the lamina properia of the tounge and oral cavity showed
positive affability response for the techniques PAS, TB and AB pHI,
pH2.5 in both birds. while the glands of the oral palate and tounge
showed two different responses to the AB-PAS technique in both birds.

Esophagus epithelial tissue and the crop in both birds showed
negative response for all techniques used, while the esophageal glands in
both birds showed very high or ultra responses for all techniques used.
AS for the AB-PAS technique appositive response which indicating that
it is rich with acidic and neutral mucin substances. Was a observed one of
the interesting results that the secretory cells of the esophageal glands in
the zebra finch showed different response for AB-PAS technique, that is
to say, some secretory cells were specialized in neutral mucin secretion
while there were a another secretory cells in the same gland which
responsible for acidic mucin secretion.. The stomach epithelial tissue of
the two parts showed positive response for all techniques used. However.
The power of this response was different from technique to anther and
from bird to another, while the superficial and deep gastric glands showed
positive response for all techniques used but in varing degress. The
epithelial tissue of the small intestinal showed positive response for all
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techniques used except the epithelial tissue of duodenum in the zebra
finch. it gave negative response for TB technique as well as the epithelial
tissue of jejunum in the starlling. The response of small intestinal lamina
properia was positive for all technique used except the lamina properia of
duodenum in the zebra finch which showed negative response for TB
technique. While the lamina properia of the duodenum in starlling gave
negative response for both AB pHI and TB techniques. The lamina
properia of jujenum showed positive response for all techniques used
except the lamina properia of starlling jujenum it gave negative response
for TB technique. The response was positive in the lamina propeia of the
illum for all techniques used in both birds. while the epithelia tissue of
rectum showed positive response for all techniques used in both birds
under present study. except the epithelial tissue of starlling rectum the
response was negative for TB technique. while the glands which excisted
in the lamina properia of the rectum their response was positive for all
techniques used in both birds.



University of Mosul

College of Education for

Anotomical and histological
comparativestudy of the Digestive tract and
histochmisitry of Mucins in two species of
birds which differ in nutrient nature

Abdulaziz Subhi Aziz Ali AL duleemy

M. Sc. Thesis
Biology/ Zoology

Supervised By
Assist. Prof.

Dr. Ameer Mahmood Taha Al-Hamdany

2019 A. D. 1440 A. H.



