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SUMMARY

The work described in this thesis was undertaken at the University of
Babylon and the University of Baghdad between November Yoo and
September Y« + Y under the supervision of Dr. Abdol Hakim Ahmed AL. Rawi
and Dr. Karim Hamid Rashid. Except where indicated by reference, it is the

original work of the auther and has not been submitted for any other degree.

The present study has included two major parts. The first part is gross
and histological study of the digestive tube in adult mosquito fish Gambusia
affinis (Baird & Girard). The second part is about its embryological

development .

The gross study of the digestive tube of the adult fish has shown that it
consists of esophagus and intestine. The esophagus appears as
a short muscular tube located dorsally from the heart. Its inner surface shows
of straight unbranched longitudinal folds between which shorter folds are
present. The intestine appears as convoluted muscular tube, Its diameter
decreases gradually as it extends posteriorly. It extends from esophageo-

intestinal valve to anus opening.

The inner wall of the intestine shows of zigzag folds at the anterior part
and parallel, straight longitudinal folds at the postrior part. It is divided into

ileum and rectum.



The histological study of the digestive tube of the adult fish shows that
the wall of esophagus is lined by tunica mucosa of lining epithelium
represented by stratified squamous epithelial tissue with taste buds at the
anterior part only and mucous cells. It is supported by the lamina
propria/tunica submucosa throughout. The esophagus wall lacks muscularis
mucosa due to confluent lamina propria and tunica submucosa and formation
of one layer between epithelial tissue and tunica muscularis externa (lamina
propria/tunica submucosa). The tunica muscularis externa consists of two
layers of striated muscle fibers, the inner is longitudinal layer and the outer is
circular, which is covered with tunica adventitia at the anterior part (except

latero-dorsal region) and tunica serosa at the posterior part.

The histological study also shows that the wall of intestine is lined by
tunica mucosa of lining epithelium represented by simple columnar epithelial
tissue with striated border, goblet cells and granular cells, resting on the
lamina propria/tunica submucosa. The intestinal wall also lacks muscularis
mucosa due to confluent of lamina propria and tunica submucosa and the
formation of lamina propria/tunica submucosa which lie between epithelial
tissue and muscularis externa. The tunica muscularis externa consists of two
layers of visceral muscular fibers, the inner is circular layer and the outer is
longitudinal which is an opposite arrangment to that in esophagus. Muscularis

externa is covered with tunica serosa.

The embryological study has shown that the digestive tube of embryo of
mosquito fish of (* .v)mm long is connected with larg yolk sac through a
temporary duct called vitelline duct. The digestive tube at this stage consists of

foregut, midgut and hindgut. It becomes separated from yolk sac after the



disappearance  of the Vvitelline duct in an embryo of
(*. 1) mm long. It becomes totally separated due to the confluent of the edges
of midgut from two sides in an embryo of (* ./\) mm long The digestive tube at

this stage appears as solid cord with a very narrow lumen.

The narrow lumen appears in the anterior part of the solid cord in an
embryo of (\ )Jmm long and it extends towards the posterior part in an embryo
of (\ .V) mm long. The lumen appears as narrow fissure in the posterior part
of digestive tube in an embryo of same length. This fissure extended towards
the anterior part of the digestive tube in an embryo of (\ .©) mm long. It forms
a relatively simple straight tube directed to the left side of the ventral middle
line at the mid part of the embryo. It is occluded with the oral membrane in

the anterior part and the cloacal membrane posteriorly.

In embryos of (Y_‘i) mm long, the digestive tube acquired visible
morphological changes accompanied with increased tube length and took the

shape similar to that in adult.

In embryo of (Y) mm long, the digestive tube is divided to esophagus
and intestine because the first sign of esophagus differentiation is represented

by increasing the number of cell rows of the lining epithelium.

In embryo at the same length,both the digestive tube and the urinary
bladder have a common opening in the cloaca. At the same time cloacal

membrane is ruptured and the cloaca opening is formed.

In embryo of (V.o) mm long, the digestive tube is opened by a separate

anus opening situated close to the urinary opening.



In embryo of (i_\”) mm long, the oral membrane is ruptured and the

mouth opening appears at the tip of the cephalic part.

In embryo of (‘) mm long, the differentiation and completion of
esophagus wall tunics have occurred, so the esophagus takes its final shape

and histological structure as in adult.

In embryo of (V) mm long, the transitional zone appears as a
constriction. Some darkly stained materials exsist in the lumen of the anterior
part of intestine. In embryo of (V.O) mm long, the intestine was divided

according to the appearance of the ileorectal valve into ileum and rectum.

The tunics of the posterior part of the rectum and anterior part of the
ileum are differentiated completely in embryos of (/\)mm long and (/\.°)mm
long respectively . Wheres the tunics of the anterior part of the rectum and
posterior part of the ileum are differentiated completely in embryos of (q)mm

long .

The digestive tube at (‘1) mm long takes its final shape (but smaller) as
that in the adult. Its histological structure at this stage is similar to that in the

adult.
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Embryonic development of the digestive tube
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