A VISUAL DEMONSTRATION OF THE
DEVELOPMENTAL STAGES
OF THE HUMAN EYE

A dissertation submitted to the Faculty’
of the College Department of St. Melnrad
Seminery in partial fulfillment of the re-
quirements for a Bachelor of Science Degree.

John Pa?rick O'Brien
May, 1960

St. Meinrad Seminary b M I

St. Meinrad, Indiana A,




I.

IT.

Ql-

TABLE OF CONTENTS

INTRODUCTIOBI..‘...00.....‘....-.....0.......'....'..Qﬁlp‘ 2

CONSTRUCTION&EXPIJANATIONOO..Q.‘..Q...-Ce......'..'..'p' 3

IIIO CONCLUSIOITI.vo.lob.ﬁi...w.fﬁﬁ'.'.0."..'...‘.’..0...0..0;).5




-2~
INTRODUCTION

The development of the human eye has been treated rather
extensively in the 1iteratﬁre~found in the scientific journals
and is : ¢ rather well established. Such comprehensive work
has been carried on in years past, that the only active field
at this time is that of an experimental nature. Much of the
original work and all of the salient features of development
are Incorporated in the excellent textbooks that are now to be
found in the field of Embryology. These plus other Journal
sources thus provide the background needed for any t reatment
concerning the development‘of the human eye{

This dissertation 1s concerned primarily with & visual
demonstration of changes that the human eye goes through untilﬁ
it reaches its mature state. }Although various avenues of ap-
rroach lay open to illustrate the dynamic development of the
human eye, 1t was decided to use a plaster-model medium in this
work. Various stages that would show progressive ddevelopment
from embryological tissues weré then decided on. The finished
product thus shows 1n four stages the’complete embryology of

the humen eye from primitive primordia to the mature structures.
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CONSTRUCTION AND EXPLANATION OF DEMONSTRATION

Plaster of paris blocks‘measuring 19 centimeters by 16
centimeters by one centimeter were first cast. From the plans
previously drawn up, line drawings of the s tages were made on
the surface of each plaster block with a pencil. With hand
tools, the aress delineated were then-cut to 1illustrate the
progressive deveiopment of embryonic primordia to adult struc-
tures. The final step in the actual finishing of the demon-
stration was the coloring of the models. For developmental
agpects of each structure, the same color was used to show
progressive elaboration of the same structure in successive
models. A

The first model illustrates a very early stage in the
development of the human eye. Embryohic evidence for the eye
formation is seen in the primitive pouching out of the optic
lobe of the brain. This is shown in the model in an advanced
stage. The optic vesicle thus formed then bggins to invagi-
nate. At about five weeks, the distal portion of the optic
vesicle begins to flatten before invaginating. This condi-
tion is presented in the model., At the end of the fourth week
or the beginning of the fifth week the ectoderm overlying the
optic vesicle shows progressive thickening., The structure thus
formed is the primprdia called the lens placode. These struc-
tures which appear in the first model are to be found in em-

bryos at 4.5 mm. stage.
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The second model illustrates development which has been
attained in embryos at the 5 mm. stage. The optic vesicle from
its flattened condition has now invaginated to such an extent,
that it makes an optic cup which consists of two walls. With
the deepening of the cavity thus produced by the invaginetion,
the lens placode, which by now has proliferated extensively
from the overlylng ectoderm, has moved into the cuplike space.
The rapid movement of the epidermal cells to the inside forms
a temporary lens pit at the site.

The 7 mm. stage shows further development to adult struc-
tures. The optic vesicle has invaginated to the extent that
the two walls forming the cup are in close proximity, thus
reducing the Space'between to a narrow slit. This structure
is now referred to as the optic cup. Evidence of activity is
noted in the optic cup in these embryos. The outer layer be-
comes progressively thinner and by the sixth week begins to
show melanin granules. This stage is the ons illustrated by
the model, Later this structure will become the melanin pig-
mented layer of the retina.

Conversely progressive thickening of the inner layer pro-
duces the sensory layer of the retina. While these develop-
ments have teken place, the lens vesicle becomes closed. The
choroid fissure, a groove in the extension from the brain, is
at this stage well developed,

The 10 mm. stage in the development of the human eye shows




PN
‘

S

5 -
the main structures that by further differentiation and growth
will produce the mature organ. There is growth both in overall
size and in thickness of the sensory layer of the retina. The
pigmented layer of the retina éhcws further deposition of me=-
lanin pigmeht. The sensory‘iayer of the retina now prolifer-
ates rapidly and grows into the choroid fissure thus forming
the primordia for the optic nerve. The lens vesicle at this
time has closed completely and breaks away from the ectodermal
wall. This rounded epithelial structure lies in the opening
of the optic cup. Before the end of the sixth week, the cells
on the deep pole of the lens elongate thus beginning the trans-

formation that will eventually form the lens fibers.

CONCLUSION

As & visual demoﬁstration of the developmental aspects of
the  human eye these plaster of paris models highlight the main
stages. All of the essential primordia in the developing eye
are followed closely through successive changes. The stages
chosgn show definite continuity bringing out the dynamic aspect
of the embryology of this orgen. Such a demonstration proves
an invaluable aid in the understanding of the development of

the human eye.
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