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Abstract : An attempt has been made to explore the possible role of
Taurine in cataractogenesis. Normal lenses were obtained from eye bank
donors and cataractous lenses from patients who had undergone surgery
for cataract extraction. Lenses were weighed and homogenised. Extraction,
isolation and estimation of protein and taurine were carried out. It has
been found that the lens wet weight increased progressively with the
stage of maturation of cataract, i.e., from mature to hypermature which
was significant and also with increase in age. Diabetic cataract group also
showed an increase similar to that of senile cataract. Taurine and total
protein decreases with different stages of maturation of cataract but not
with age. It may be suggested that in the process of development of human
senile cataract, there is (a) alteration in the structural integrity and
permeability of lens membrane to protein and amino acids including
taurine, (b) changes in the lens function including possible inhibition of
proteins and amino acids (taurine) synthesis and transport across the cell

membrane.
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INTRODUCTION ‘Senile’, the cause of which is unknown.

“Senile Cataract” is observed to some extent

Blindness is a major problem in the in 65% of normal individual between the
developing countries like India. A major age of 51-60 years 95% in case of persons
cause of blindness is cataract (55%) and above the age of 65 years (1). The present
about 85% of cataract is classified as understanding of the complex biochemical
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and structural events leading to the
formation of senile cataract is quite
incomplete. Under these circumstances, the
present investigation, i.e., lens “total
protein” and “taurine”, was carried out with
a view to explore their possible role in the
basic mechanisms involved in the cataract
formation.

METHODS

Normal lenses were collected from
patients of 20-40 years within 1-6 hours of
death (2). The cataractous lenses in different
age groups and sex were grouped according
to the clinical finding with different stages
of maturity of cataract (immature-20,
mature—35, hypermature—20 and diabetic—
10). Diabetic cases were confirmed by blood
and urine sugar. The criterion employed to
label the stages of maturation of senile
cataract were based on visual acuity,
ophthalmoscopic and slit lamp examinations
(2). The wet weight of the lenses were taken
within 1-6 hours in case of normal and
within 1 hour in case of senile and diabetic
cataract. The free amino were extracted by
the method of Mathur et al. (3). The total
protein and taurine were estimated by the
method of Lowry et al. (4) and Gaitonde
and Short (5) respectively.

RESULTS AND DISCUSSION

The present understanding of the
complex biochemical and structural events
leading to the formation of senile cataract
is quite incomplete. It is probable that diet,
malnutrition, especially deficiency of
proteins, amino acids, vitamins etc. may
bring about development of cataract at an
earlier age. The present experiment is aimed
to delineate the role of total protein and
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taurine in human normal lenses, senile
cataract lenses and diabetic cataract lenses
at different stages of maturation.

The mean lens wet weight increases
significantly (P<.001) with maturation of
cataract, the maximum being in
hypermature cataract. (Table) The lens wet
weight in diabetic cataract was also
increased significantly (P<.001) as compared
to normals which was similar to that of
mature cataract. Agarwal et al. (6) and
Sreekumar et al. (7) also reported an
increase in lens wet weight with the stages
of maturation of cataract. But Mathur et
al. (8) found the maximum weight for
immature cataract. In the present study,
the lens wet weight increased not only with
the stage of maturation of cataract, but also
with increase in age. Duke Elder (1) and
Agarwal et al. (9) were of the opinion that
the crystalline lens gradually increases its
weight with increases in age. The wet
weight of the lens has no relation with sex.
Both male and female showed the same lens
wet weight in different groups and followed
the same pattern of increase in lens weight
as the stage of maturation of cataract.

The levels of total proteins in human
senile cataract lenses were decreased
significantly (P<.001) but gradually from
immature to hypermature cataract (Table).
A reduction in total soluble protein is senile
cataract lenses of different stages of
maturation have also been reported in the
past (10). Agarwal et al. (6) also observed a
reduction in total soluble protein in senile
cataractous lenses of different stages of
maturation which is in agreement with the
present observation. The reduction in
soluble proteins in the lens during
cataractogensesis could be due to the leak



Indian J Physiol Pharmacol 2004; 48(3) Studies on Protein and Taurine in Normal 359
TABLE 1: Mean lens wet weight, total protein and taurine in normal, senile and diabetic cataract.
Normal Immature Mature Hyper-matue Diabetic
(15) (20) (35) (20) (10)
Lens wet weight (mg/lens) Mean+SE 185.40+4.86 211.70+4.47 234.05+4.46 259.05+9.90 233.00+13.86
Total protein (mg/gm/lens) MeanSE 70.96+3.04 54.32+4.17 47.74+2.54 34.68+2.05 52.91+7.65
Taurine (U mole/gm/lens) MeanzSE 27.29+0.42 12.16+0.35 6.98+0.22 4.68+0.14 6.47+0.42

No in the parenthesis indicates number of observations.

in the lens fibre membranes which is

supported by the observation of an increase
in protein concentration in aqueous humour
(11, 6). It is proposed that “Osmotic
Swelling” due to accumulation of proteogenic
amino acids may also causes direct leakage
of soluble protein from the lens (12, 13).
The diabetic cataract cases also showed a
reduction in total proteins in comparison to
normal lenses which was statistically
significant (P<.05). The total proteins in
diabetic cataract was very much close to
that of senile immature cataract. It is
probable that under this circumstances,
there is an increase in the level of sorbitol
in diabetic lens which draws water, thus
reputering the lens fibre which in turn
causes opacifiction of lens cortex.

Taurine is proposed to be a factor
important in the stability of cell membrane
and for osmotic and ionic balance (8). In
the present study, the concentration of lens
taurine decreased significantly (P<.001) in
comparison to normal but progressively with
the stage of maturation of senile by about
50% in immature, 74% in mature, 83% in
hypermature and 76% in diabetic cataract.
Gupta and Mathur (2) also found a reduction
of about 50% taurine content of crystalline
lens after the onset of cataroctogenesis.
They were of the opinion that the
concentration of taurine in lens may be

derived by (a) active transport from aqueous
humour, (b) synthesis, (c) secretion of ciliary
body. Mathur et al. (8); Gupta and Mathur
(2) and Chauhan et al. (14) reported a
progressive decrease in lens taurine with
the formation of cataract both in human
senile and galactose cataract in
experimental animals. It was also observed
in the present study that the human
diabetic cataractous lenses showed a
reduction in taurine content which was
statistically significant (P<0.001) and was
similar to that of senile mature cataract.
Barber (15) also observed a depletion of
taurine in alloxan diabetic rabbits.

The levels of proteins and taurine in the
present experiment was not altered with age
or sex but altered with the maturity of
cataract. Chauhan et al. (14) observed that
the concentration of most of the free amino
acids present in the normal lens decrease
gradually with various stage of maturation
of cataract, and it seems that the free amino
acids of normal lenses are utilised in the
formation of proteins responsible for the
formation of cataract. But Agarwal (6) found
no change in the levels of total free amino
acids in serum and aqueous humour of
patients with different stages of maturation
of senile cataract. That is agueous humour
seem to maintain fairly constant levels of
total free amino acids during the maturation
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of human senile cataract, despite the
decrease observed in the levels of total
amino acids in cataractous lens at different
stages of maturation of senile cataract (6,
14, 15). It is noteworthy that taurine
concentration decreases sharply even at the
immature stage of senile cataract where
only some of the fibres are opaque.
Therefore, it appears that the alteration in
taurine concentration in senile cataract
may be related to some early changes in
lens opacification in cataractogenesis.

In short taurine and total protein
decreased with stage of maturation of
cataract, but not with age, while lens wet
weight increased with stage of maturation
of cataract and also with increase in age. It
may be suggested from this study that in
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the process of development of human senile
cataract there is (a) alteration in the
structural integrity and permeability of lens
function including possible inhibition of
protein and amino acids (taurine) synthesis
and transport across cell membrane. Thus
it creates scope for the assessment of the
wider significance of soluble proteins and
amino acid taurine in human ocular tissues,
especially lens (both normal and cataractous

lenses) for their probable role in
cataractogenesis.
ACKNOWLEDGEMENT

The authors are indebted to late Dr. R.
N. Mathur, Director, M. and J. Institute of
Ophthalmology, CHC, Ahmedabad for the
facilities provided.

REFERENCES

1. Duke-Elder. Cataract. System of Ophthalmology.
Vol. Il. C. V. Mosby Co., London (1976) Reprint.
63-233.

2. Gupta K, Mathur RL. Distribution of Taurine in
the Crystalline Lens of Vertebrate Species and
Cataractogenesis. Exp Eye Res 1983; 37: 379-384.

3.  Mathur RL, Klethi J, Ledig M, Mandel P. Cysteine
Sulfinate Carboxylase in the Visual Pathway of
adult Chicken. Life Science 1975; 18: 75-80.

4. Lowry OH, Rosenbrough NJ, Frr AL, Randall RJ.
Protein Measurement with the Folin Phenol
Reagent. J Biol Chem 1951; 193: 265-275.

5. Gaitonde MK, Short RA. Quantitative
Determination of Taurine by an O-phthalaldehyde
urea reaction. Analyst 1971; 96: 274-280.

6. Agarwal LP, Gupta A, Goswamy S. Contents of
Proteins and Amino Acids in Serum, Aqueous
Humour and Lens of Patients with Senile Cataract.
East Arch. Ophthal 1976; 4: 143-149.

7. Srekumar R, Joythi M, Betzy Mathew, Shashidhar
S. Galactose induced Cataract in Albino Rats.
Biomedicine 1997; 17: 93-97.

8. Mathur RL, Goswamy S, Agarwal LP. Lipoprotein
Complexes in Human Lens. Orient Arch Ophthal
1971; 9: 35-40.

9. Agarwal HC, Davison AN, Daczemarck LK.
Subcellular Distribution of taurine and Cysteine
Sulphinate Decarboxylase in Developing Rat Brain.
Biochem J 1971; 122: 759-763.

10 Bagchi K. The Effect of Dietary Proteins on the
Sulfhydryl Content of Crystalline Lens. Ind J Med
Res 1959; 47: 184.

11. Charlton J, Van Heyningen R. An Investigation into
the loss of Proteins of Low Molecular Size from
the lens in Senile Cataract. Exp Eye Res 1968; 7:
47.

12. Baskin SI, Cohn EM, Kocsis JJ. Taurine Changes
in Visual Tissues with Age. In Taurine (Eds.,
Huxtable, R. and Barbeau, A.) 1976; 201-208;
Raven Press, New York.

13. Paramar NS, Ghosh MN. Lens Aldose Reductase
in Diabetic and Galactosemic Cataracts. Indian J
Physiol Pharmacol 1981; 25: 193-200.

14. Chauhan BS, Desai NC, Bhatnagar R, Garg SP.
Study of the Relationship between free Amino
Acids And Cataract in Human Lenses. Exp Eye
1984; 38: 177-179.

15. Barber GW. Free Amino Acids in Cataractous
Lenses. Possible Osmotic Aetiology. Invest
Ophthalmol 1968; 7: 564-583.



