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ABSTRACT

The present study dealt with the comparative anatomical and
histological structure of the eyes in three species of birds that differ in their
feeding, enviromintal and classification. The birds were Accipiter nisus
(carnivorous), Sturnus vulgaris (Omnivorous) and Taeniopygia guttata
(grainivorous). By using light microscopes, as well as the histological
sections had been stained with five different stains.

The anatomical results showed that the eye in the three species of
the bird were spherical or spheroidal shape and the eye of Accipiter nisus
was larger more than in the other two species, the eye located on both sides
of the head in different locations. The results also showed that essensial
structure of eyeball in the three species were similar to some extend. The
eyeball revealed that it composed from three tunicae they were: tunica
fibrosa (sclera) which modified at the front part of the cornea, either the
uvea represents as the second tunica which include three parts which they
are, the choroid, ciliary body and iris, as well as the third tunica was retina,
ethier some compositions that do not belong to any of the previous tunicae
and these are the lens, optical nerve and pecten oculi, as well as the wide
differences in the ultra structure.

Histologically the sclera showed that it composed from collagenous
fibers and hayalin cartillage with internal and external membranes the inner
membrane appeared that they lined with pigment cells that differ in their
density between the three species. The sclera appeared developed in the
three species, but it more developed in the Accipiter nisus. And from the
most important results that appeared in this tunica that the cartilage in both
Accipiter nisus and Sturnus vulgaris were separated in some parts of
eyeball by collagenous fibers and appeared the cartilage in Accipiter nisus
separated in some parts of eyeball by blood vessels, as well as the cartillage
contained pores which interpted by blood vessels. while in the Taeniopygia
guttata the cartilage was appeared in some regions separated by blood
canale. The cartilage ossify in the it’s conection area with cornea in the
Accipiter nisus to form sclera ossicula which was not observed in the other
two species. The cartilage also ossify near the optic nerve to form optic
nerve ossiculler in both Accipiter nisus and Sturnus vulgaris these was not
observed in the Taeniopygia guttata . Anatomically the cornea composed
from two parts which they were periferal cornea and central cornea which
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they vary in the thickness between different cornea regions in the one
species and between the three species. The pigmented cells also difuse in
cornea stroma root in the three species these cells were disappear in the
central cornea. The results also showed the presence of difuse blood vessels
in the cornea stroma root in the Accipiter nisus which make the cornea
more efficient to perform their functions. The lens appeared convex in the
three birds and more convexity both in the front side and it was more
developed in the Taeniopygia guttata .

The uvea appeared highly developed in the three species of birds, it
is composed from choroid, ciliary body and iris. The choroid appeared more
developed in the Sturnus vulgaris compared to the other two species, It is
composed of connective tissue which is rich in blood vessels and pigment
cells. Bruch’s membrane separates the choroid from retina, it’s differ in it’s
thickness between different eyeball regions in the one species and between
the three other species. The ciliary body appears different in segment
associated with retina compared to their associated segment with iris in the
three species, their folds were large in size specially in Taeniopygia guttata
, these folds were ramous in some parts of the ciliary body in the S.
vulgaris. As for the iris, it is differ in their shape and convexity between the
three species, as well as there were difference appeared in the iris between
the dorsal and ventral region in one species, the iris was more developed in
the Taeniopygia g. compared to the other two species.

The retina was appeared differ in it’s thickness between the three
species, in general it was thicker in the Accipiter nisus, Sturnus vulgaris
and Taeniopygia guttata . respectively. As well as there was variation in
the retina thickness in the different parts of the eyeball for one species, the
retina was thicker in the temporal dorsal part in the three birds. In the
vertebrates and birds, the retina appeared composed from eight layers, two
membranes, these layers vary in their thickness in the different parts of the
eyeball for one species and between three other species.

The pigmented epithelial cells of retina in the three species of birds
composed from one layer of cuboidal cells, these cells sents apical
protrusiens toward optical cells, which vary in their length and the dgree of
complexicity toward optical cells.The photoreceptor cells contained in the
three birds two types of optical cells, they were rods and cones, their were
two types of cones, single cones and douple cones. The proportion of rods
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to cones was 1- 6 in the Accipiter nisus, 2- 7 in the Sturnus vulgaris and 2-
5 in the Taeniopygia guttata suggesting that the three birds photoactivity.
The two types of photoreceptor cells composed of two parts the first one
known as outer part and the second known as the inner part which
composed from other two parts, the first known as ellipsoid part, the second
known as myoid part these two parts differ in their length, thickness and
the components between rods and cones they also differ between the parts
that form the retina in one species and they also differ between the three
birds.The apical ellipsoid part of cones of the two types characterized by
the existense of special structures known as oil droplets, these structures
were not notced in the rods.While the other retinal layers vary between the
three birds and in the different parts of retina for one species and in the
thickness, arrangements, size and number of the alignment. The inner
limiting membrane vary in it is thickness, nutural of it is structure it is
surface was smooth in Sturnus vulgaris and Taeniopygia guttata as well as
in the Accipiter nisus there were protrusious which were similar to cilia
these protrusious were located in some parts of the retina.

The retina of the three birds characterized by the presence of
different clear specialized structures which were three types of optical
specialty which were the area centralis, fovea and visual streak. Two fovea
were appeared in the Accipiter nisus and Taeniopygia guttata which
located in the dorsotemporal region and ventronasal region. In the Sturnus
vulgaris there were three shallow fovea appeared in the dorsotemporal,
ventrotemporal and ventronasal region a situation not previously recorded
to our knowledge. Two area were located in the dorsotemporal and
dorsonasal regions were observed in the S. vulgaris, Two area were located
in the Taeniopygia guttata these area were located in the dorsotemporal
and ventrotemporal regions, there was only one area in the 4. nisus located
in the dorsotemporal regions. As for the visual streak there were two visual
streaks appeared in both Accipiter nisus and Sturnus vulgaris located in the
dorsotemporal and ventrotemporal regions, etheir in Taeniopygia guttata
there was only visual streak was observed in the dorsonasal regions.
Characterstic specialization were appeared in Accipiter nisus and
Taeniopygia guttata which did not appear in the Sturnus vulgaris these
were the presence of specialty similar to the area and upturned fovea at the
same time this specialty was located in the dorsotemporal regions which
called upturned fovea. The blind spot differ in its capacity with the
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variations of optic nerve ratio and anatomical characteristic between the
three species of birds. The blind spot was more developed Accipiter nisus
and Sturnus vulgaris

The pecten oculi was appeared in the three species pleated type
which spongivascular structure innitiate form the center of optic nerve, in
the Accipiter nisus it composed of 17 folds, 26 folds in Sturnus vulgaris
and 19 folds in Taeniopygia guttata . The histology of pecten folds were
similar to some extent. The optical pecten distengushed in the Sturnus
vulgaris and Taeniopygia guttata that some of it’s folds contact with the
internal limiting membrane in some retina parts, these folds intrapted into
nervous fiber to reach the inner plexiform layer. This structural character
did not notced in the Accipiter nisus.

The present study concluded that eye structure in three birds were
developed in order to adapt with the enviroment which these birds live in it,
as well as the nature of there feeding.The eye in the Accipiter nisus was
more developed compared to the other two species, while the Sturnus
vulgaris eye was more developed compared to the Taeniopygia guttata .
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