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Abstract

Chickens (Gallus domesticus) present several advantages as an animal model to study the
anatomical and histological field of eye, For instance, they have large eyes that grow surprisingly
fast (100 um per day), exhibit good optics, and powerful accommodation . So, under this study a
total of (20) male local chickens were studied. Then, for histological study the other (10) chicken
was cut off their eyes and fixed directly with 10% formalin.The weight, length and width of eye,
cornea and iris were recorded and the mean and S. D. was founded: 16.5771, 1.993; 18.3, 0.8331;
18.3, 0.823 for weight (gr.), length and width of eye (mm) respectively. While, the length and
width (mm) of cornea: 8.300, 0.483 and 8.400, 0.516 respectively, and in iris: 5.42, 0.516 and
5.42, 0.421.The anatomical and histological section showed a clear layers and cells, the sclera
with clear fibroblast, collagen fibers and elastic fibers, The layers of retina were noticed with
pigmented epithelial layer, rods and cones, external laminated layer, external nuclear layer,
external plexus layer, inner nuclear layer, inner plexus layer, basal cell layer, nerve fiber layer,
inner laminate layer. the ciliary process consist of smooth muscles, ciliary process, supercillary
process, pigmented ciliary epithelia. This study recorded as a first one in Basrah city.
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Introduction

The eye of birds most closely resembles Harderian gland which coats the cornea and
that of the reptiles. Also, unlike the mammalian prevents dryness. The eye of a bird is larger
eye, it is not spherical, and the flatter shape compared to the size of the animal than for
enables more of its visual field to be in focus. any other group of animals, although much
Furthermore, a circle of bony plates, the of it is concealed in its skull. The Ostrich has
sclerotic ring, surrounding the eye and holds it the largest eye of any land vertebrate, with
rigid, but an improvement over the reptilian eye, an axial length of 50 mm (2 in), twice that of

also found in mammals, the lens is pushed
further forward, increasing the size of the image
on the retina (1). Most birds cannot move their
eyes, although there are exceptions, such as the
Great Cormorant (2). Birds with eyes on the
sides of their heads have a wide visual field,

the human eye ( 1).Bird eye size is broadly
related to body mass, (5) studied of five
orders (parrots, pigeons, petrels, raptors and
owls) and showed that eye mass is
proportional to body mass, but as expected

useful for detecting predators, while those with from their habits and visual ecology, raptors
eyes on the front of their heads, such as owls, and owls have relatively large eyes for their
have binocular vision and can estimate body mass.The outer layer of the eye
distances when hunting (3).(4) reported that the consists of the transparent cornea at the
eyelids of a bird are not used in blinking. Instead front, and two layers of sclera— a tough
the eye is lubricated by the nictitating white collagen fiber layer which surrounds
membrane, a third concealed eyelid that sweeps the rest of the eye for supports and protects
horizontally across the eye like a windscreen the eye as a whole, the eye is divided
wiper. While, (5)focused that the nictitating internally by the lens into two main
membrane also covers the eye and acts as a chambers: the anterior and the posterior.
contact lens in many aquatic birds when they The anterior chamber is filled with a watery
are under water.Eye is also cleaned by tear fluid called the aqueous humour, and the
secretions from the lacramial gland and posterior chamber contains the vitreous
protected by an oily substance from the humour, a clear jelly-like substance. The
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lens is a transparent convex or 'lens' shaped
body with a harder outer layer and a softer
inner layer. It focuses the light on the retina.
The shape of the lens can be altered by
ciliary process which are directly attached to
lens capsule by means of the zonular fibres.
In addition to these muscles, some birds also
have a second set, Crampton’s muscles, that
can change the shape of the cornea, thus
giving birds a greater range of
accommodation than is possible for
mammals. This accommodation can be rapid
in some diving water birds such as in the
mergansers. The iris is a colored muscularly
operated diaphragm in front of the lens
which controls the amount of light entering
the eye. At the centre of the iris is the pupil,

the variable circular opening through which
the light passes into the eye (6, 7). Towards
the centre of the retina is the fovea which
has a greater density of receptors and is the
area of greatest forward visual acuity, i.e.
sharpest, clearest detection of objects. In
54% of birds, including birds of prey,
kingfishers, hummingbirds and swallows,
there is second fovea for enhanced sideways
viewing. The optic nerve is a bundle of
nerve fibers which carry messages from the
eye to the relevant parts of the brain and
vice-versa ( 6).The aim of this study was to
investigate the anatomical and histological
view of eye and eye layers in local chickens
as a first study in Basrah city.

Materials and Methods

- Collecting Samples:

A total of ( 20) males of local chicken
were brought out from local market in
Basrah city after examined as negative from
any infects or diseases.

- Anatomical Part:

Each one of the sample were washed in
clean water many times, then (10) of them
were injection with 0.9% normal saline by
venues after that injection with 10%
formalin, then, left in clean glass cans for 48

hour. After that each eyes from each samples
were cut carefully and the measurement for
each eye was done, also, the weight was
noticed.

- Histological Part:

For histological study the other (10)
chicken was cut off their eyes and fixed
directly with 10% formalin, then, a
procedure by ( 8) were done with eosin and
haematoxyline stain.

Results
In table (1) the mean and S. D. of length, width and weight of eye, cornea and iris.
Part of Eye Weight/ gr. Length/ mm. Width/ mm.
Mean S.D. Mean S.D. Mean S.D.
Eye 16.5771 | 1.993 18.3 0.8331 18.3 0.823
Cornea 8.300 0.483 8.400 0.516
Iris 5.42 0.516 5.42 0.421

The anatomical results shows a sclera,
cornea and iris ( fig. 1), while, in (fig. 2)
founded the anterior chamber, choroid,
posterior chamber, sclera, retina, lens,
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cornea and ciliary process. The choroid,
retina, lens, sclera and cornea founded
clearly in ( fig. 3)
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Fig (1): Eye of chicken with sclera «—, cornea

and iris -

Fig (2): Anterior/ and posterior \chamber
of chicken eye

sclera

Fig (3): choroid ™S, retina

and cornea — of chicken eye.

.

= lens ',

The histological results shows; the
sclera with clear fibroblast, collagen fibers
and elastic fibers ( fig. 4), while, in (fig. 5)
founded the sclera and choroid.The layers of
retina were noticed in consisted with;
pigmented epithelial layer, rods and cones,
external laminated layer, external nuclear
layer, external plexus layer, inner nuclear
layer, inner plexus layer, basal cell layer,
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nerve fiber layer, inner laminate layer ( figs.
6, 7). The retina is a relatively smooth
curved multi-layered structure containing the
photoreceptor cells and cone cells with the
associated neurons and blood vessels. The
density of the photoreceptors is critical in
determining the maximum attainable visual
acuity.
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(Fig: 4): The sclera of chicken eye. 1- pigment
cells, 2- collagen fibers, 3- elastic fibers. E &
H. (40X).

(Fig: 5): The sclera — and choroid \ of
chicken eye. E & H. (40 X).

( Fig: 6): The retina of chicken eye. E & H. (40
X).

('Fig: 7): The retina of chicken eye. E & H. (40
X).

The ciliary body clear in (figs.8, 9, 10),
which consist of smooth muscles, ciliary
process, supercillary process, pigmented
ciliary epithelia. The ciliary musculature of
the chicken eye founded under this study
was composed of two major muscle groups
within which five arrangements of muscle
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fibers have been identified. The anatomy of
the ciliary muscle is consistent with the
recently proposed functions of altering the
corneal curvature for corneal
accommodation and moving the ciliary body
anteriorly as a part of the lenticular
accommodative mechanism.
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eye. E & H. (40 X).

( Fig: 8):The ciliary process and lens of chicken

( Fig: 9): The normal pectin of chicken eye. E
& H. (40 X).

40 X).

( Fig: 10): The normal pectin of chicken eye. E & H. (

Discussion

Eyes may be even more important to
birds than to human. One indication of this is
that bird eyes are much larger, relative to
total face area, than human eyes ( 9).The
ciliary region of the chicken eye is
asymmetric through the horizontal plane,
with the distance from the limbus to the
equator of the eye being greatest temporally.
This asymmetry is reflected in the relative
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development of the ciliary musculature and
The ciliary muscle also may serve in the
regulation of aqueous dynamics within the
eye. This result agree with ( 10).The current
study revealed that the main structures of the
bird eye are similar to those of other
vertebrates.(11) Reported that rods are more
sensitive to light, but give no color
information, whereas the less sensitive cones
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enable color vision. In diurnal birds, 80% of
the receptors may be cones (90% in some
swifts) whereas nocturnal owls have almost
all rods. As with other vertebrates except
placental mammals, some of the cones may
be double structures. These can amount to
50% of all cones in some species. The
different ocular structures of the chicken
(mainly the cornea and the retina) have been
examined and imaged through several
techniques by different studies at the world
such as electron microscopy (12), X-ray
imaging (13), OCT (14) and fluorescence
microscopy (15). (16) reported that Chickens

have served as animal models for the study
of the cornea wound healing after refractive
surgery treatments, such as LASIK, LASEK
or PRK. Eye growth responds readily to
alterations of visual experience, like
treatments with lenses (17), or diffusers (
18). The chicken reaches maturity in less
than a year ( 19) and it can be easily bred
and maintained in the laboratory from the
day of hatching.In conclusion the current
study showed an anatomical and histological
view of local chickens eyes for done further
future study as detection some eyes diseases
or study the rezones for blindness in birds.
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