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PREFACE

Although several! investigations are available dealing

with the effect of protein deficiency on metabolic
reactions 1in the bodv, 1little information can be traced
uvon the effect on the eve. This studvy was done to

investigate the effeet of feeding rats on a protein
deficient or depleted diet on the eve lens ervstallins.
amino acids. sodium and potassium. The effect on Na. Kk
ATPase of the eve lens membrane was also investigated. The
change in the amino acid patten of the aqueous humour was

assessed.

The chromatographic analysis of the lens proteins
revealed a diminution in the Y-cryvstallin {fractions and
5 relative increase in the B . B -crvstallins of rats fed on
the 7protein deficient diet.l Inzrats fed on the rprotein
depleted diet the Y -fraction shifted t¢ a higher molecular
weight level on the thromatographic elution pattern and

there was a drop in=-cryvstallin fraction and & =slight

increase ir the B . B ~crvstallins,
1 ?

The electrophoretic separation of these crystallins on
cellulose acetate proeved that protein deficiency or
depletion causes change 1n the sequence and intensity  cof

+he diffetent bands correspending to different crvstallineg.
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Analysis of the amino acids pattern of the lens with
the automatic amino acid analyvzer showed that protein
deficiency causes a drop 1in certain amino acids
particularly threonine. Feeding rats on protein depleted
diet also caused a drop in most amino acids of the lens.
The amino acid content of the agueous humour was also
affected bv the condition of protein deficiency or

depletion.

A change in the level of scdium and potassium 1in the
eve lens was reperted due to protein deficiency or
depleticn. Besides. the Na. K-ATPase activity was markedly

decreased.

These findings were discussed within the frame of the
similar work found in the literature. It was concluded that
the effect of protein deficiency or depletion can extend to
the eve catsing charpes 1n the lens crvstallin pattern. the
amino acid content. the sodium. potassium and the eve lens
membrane ATPase togeher with a change in the amino acid

pattern co¢f the aqueous humour. Some ©f these changes are

similar to those that associate certain tvpe of Ccataract,

Tt is believed that if the condition of protein deficienc
or depletion are aggravated there is a risk that the visual
power is affected and the cccurance of lens cagtaract becomes
possible. ¥e advise that protein deficiency oparticularilrs
among infants 1¢ handled carefully during the early stages

of the disease to avoid further complications on the eve.
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INTRODUCTION

Malnutrition is a world wide problem facing in
particular the underdevelorned countries. Protein
deficiency is a serious nutritional prohlem that affect the
porulation especially infants and young children (Scrimshaw
et al.. 1968). The syndrome reflects itself by drastic
complicaticns upon the c¢hild. Protein deficiency may not be

necessarily due to the poverty but also can be the result

cf ipncrance cf the oproper nutritional regulations
(Williame, 1apsy In addition to this famines occuring in
difierent couniries due to environmental reasons. also

contribute to the problem of shortage in food supply.

Several investipations were done to characterize and
to give fu!l description cf changes occuring in metabelic
rrocess ihse acsociate protein deficiency (Madi et al.,
1670: Fhilltrick and Bill 1974: Atallakh. et 2l.. 1977). In
spite cf this. little infeormaticn are available describing
the changes that ocecur 1n the eve lens due to deprivation
it protein  in feood. Surh changes are s¢ serious because
they affect an important crgan and are quite dangerous

threatening the eye vision.

The aim of the present werk is to investigate (the
chzrnges that occur in the eve lens due to feeding on a

protein deficient or depleted diet. The eve lens
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Introduction 2

crystallins which are the main types of proteins present in
this compartment and which are vital in the transparency of
the eye lens (Blomendal 1981) were studied. The changes
that occur in the aqueous humour which is the liquid
mediating transfer of nutrients tc the lens (Gravymore.
1970a) were also invesiigated. Amino acids, sodium.
Potassium and lens membrane Ka, K-ATPase which are im-

portant constitutents performing regulatory functions in
the eve (Bonting. 1965: Piatigorsky 1980: Chauhan. et al.,

1984} were also included in our study.

L)
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CHAFTER 1

LITERATURE REVIEW
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LITERATURE REVIEW

1.1 MALNUTRITION:

Malnutrition 1is the result of a3 complex web of
factaors:. psychologic. personal, social, cultural. economic.
political and educational. Each of these facters is a more
or less important cause of malnutrition at & given time and

place for a given individual.

Just as there are many factors and forces within a
family's house that interact to influence its members. SO
there 1is an even more vast complex of interrelated forces
housed in a biologic system that produces disease. Many
ecological factors work together to produce malnutrition.
Some of the many related causes of malnutrition can be
classified under the three factors that are classically
cited by the epidemiologist as the triad of variables that

influerces disease:. (1} agent (z) host (3) Environment

(1) AGENT:

The fundamental agent of a mzlnutrition disease is a3
lack o0of food. Various factors may cause or modifv this
lack of food: inadequate quantity and quality of food.
insufficient amounts {for children during critical growth
pericds. and loss of supply through famine. poverty or

maldistribution.
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