TETGTR e

——— T T =

-

»

= L, /> .
9, /[—  DPI. qu&_}]‘_’_

Embn\jolo 4y B Pay

SA0IR. T
FORMATION OF EYE APLR- TV a7

The formation of eye is intimately associated with the formation of the brain.
By 27 hours of in iubation the difierentiation of brain region can be observed.
Dilatations of the neural tube are marked off as the forebrain or
prosencephalon, midbrain or mesencephalon, and the hind brain or
rhombencephalon.

In later stages of incubation, the lateral walls of the proscencephalon
become outpushed to forma pair of rounded optic vesicles called the primary
optic vesicles. At first, there is no constricition between the optic vesicles and
the prosencephalon and the Jumen of the vesicles communicates with the
Jumen of the prosencephalon without any demarcation.

Around 33 hours on incubation, the optic vesicles become established as
the outpushings of the prosencephalon. These vesicles soon extend so much
as to occupy the full width of the hend. As a result, the distal portion of each
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Fig. 7.1. Dorsal view of cephalic and cardiac region of a chick embryo with the
seventeenth somite just forming (about 38 hours of incubation)

/
/

/

Scanned with CamScanner



Formation of Fve B-43

of the vesicles comes to lie against the
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Formebon y oblie vea do, epkeady
Subsequently optic vesicles undm;%n
33-hour chick embryo, they are spheroidal and are connected by a broad stalk
With the laterg] wall of the prosencephalon, By the time the constriction
between the Optic vesicle and the lateral walls of t}e prosencephalon has
deepened, there Occurs an invagination at the distal end of the single-walled
Oplic vesicle. This invagin

ation deepens and themﬁc vesicle becomes 4
double walled cup, the optic cup. The cOncavity of\the optic Cup is pointed

® Optic cup is continuoys mesially over the optic stalk, which is
n of the ventro-lateral wall of the diencephalic region of the
forebrain. The Invaginated layer of the optic cup is designated as the sensory
layer. It is this layer which is destined to beome the sensory layer of the retinga
in the fully developed eye. The Sensory layer rests against the laver called the
pigment layer which wil] form the pigmented layer of the retina. The double
walled optic cup is also called secondary optic vesicle in order to
it from the Primary optic vesicle which 15 uninvaginated. With th

of double walled Optic cup, the optocoel is practically obliterate
there remai hilebetween the sensory and the pigment
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layers.This Space toois obliterated witp the fusion of the these twolayers. The
Optic cup has an incomplete lip onits ventra] aspect. This gap in the optic cup
re. With furthe the optic stalks
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r development,

perficial ectoderm of the head
that covers the optic ves;j itiati an be seen in the
embryo of 40 hours of incub of the ectoderm ig
very close to the optic v acodes) of thickened
ectoderm are depressed to al surface of the head. |
This sunken part extends into the secondary optic ves

icles and is finally cut
off from the Superficial ectoderm. The lens is formed from, this sunken placode
of thickened epithelium. i

10t lens is a result of the induction of

ation as the local thicken:
esicles. These Patches (p]
Some extent from the gener

begin to elongate to finally become
nstitute the front surface of the Jong
tis called lens epithelium in w hich the
cells are cubojda]. The lens fibres are elongated €nough to establish contact
With the lens epj duction in the lens cavity. The
formation of lens fi i out the period of embryonic life,
Each lens fibre u)t; pole of the lens (o the other. Wit}

r, the cells that co
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Teach Yourself Zoology
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B elopment of lens, the fibres also grow in length.

s the Ie}l {ngeases in size, it i
Concumnt]y, i st o ,cul Zeetﬂ'es tdeep' n?to .the optic cuP.
overlapping part can b r o p begin to over ap its edgfzs:. This
. art cogrized as the epithelial protion of the iris. The
re u-COd opening in front of the lens, flanked by iris, is called the pupil. The
folding qf the optic cup close to the iris forms the ciliary body whichisradially
artanged. Outside the epithelial layer (which forms iris), there is a loosely
aggr.egated mesenchyme which becomes organized to form the muscular
portion of the ciliary body. This is the ciliary muscle which controls the
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Fig. 7.2. Two stages in development of the eye as seen in coronal section of the head.
(4) From an embryo of 17mm about 7 weeks. (8) From an embryo of 48 mm,
about middle of tenth week.
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Curvature of the lens sn that objects at different dist
sharply on to the retina.
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Cornea is the overlying
sclerotic in front of the ey
layer derived from the su

the bulk of comea 1S com

and inner coats. The
1s called the scleroid
at forms the choroid.
layer of the lens which is the conti
e. The outermost layer of the cornea is th
perficial ectoderm. In addition to thisepit

posed of dense fibrous layer, the
Itis also derived from the mesoderm, but these fibres

asto
allow the light to pass through the lens. The curv

ature of the comea is such
as to bulge out of the eye ball.
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The eyelids develop as folds of ki
formation, they close over the evev
involves the epithelial layers of the eyelid, the eyel

glands that lie on the margin of the lids. The eyel
and these grow in the

nuation of
> epithelial
hehallaver,
substantia propria.
are transparent so

N growing over the comea. After their

ery rapidly. The meeting of the two eyelids

ashes and the meibomian
ashes are specialized hairs
Along with the eyelashes
and). For the most part, the
stratified columnar. It is rende
lIs which are mucous
m toge

manser of a ty pical hair.
develop the sebaceous glands (meibomian gl
epithelium on the inner face of the lid is
moist by the secretions of the goblet ce
the lachrymal glands. This epitheliy
tissue, tunica Propria, constitutes the
the eye, the conjunctiva. The epitheli
conjunctiva extends from the in

sclero-cormneal junction. The S
called conjunctival sah A
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Lachrymal glands dey
voluminous glands opening

red
-aswell as form

ther with some of connective

outermost layer of the front portion of

al cells of conjunctiva are squamous. The
ner surface of the evelids up to the
pace between the conjunctiva and the eyelid is

elop from muliple buds which dev

elop into
into the conjunctival sac.

During Organogenesis, the eyes change their relativ
change their position from the lateral sides to the facial \ventral sides). As the
facial structures grow the eyes are shifted forward in the head so as to allow
their optical axes to converge. This shifting of position is important in
binocular vision.
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