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ARTICLE INFO ABSTRACT

Cataract is a very well established cause of blindness affecting millions of people
worldwide. The development of cataract is multifactorial and redox imbalance is now
considered to be an important factor. This imbalance is produced either by an increase
production of free radicals and/or decreased production of antioxidants. The Superoxide
dismutase (SOD) is an important member of the antioxidant family involved in maintaining
the oxidant-antioxidant balance. Zinc acts as a cofactor for SOD activity. The present study
analyzed the role of this enzyme in the development of senile cataract. Plasma SOD and
Zinc levels was measured in 75 randomly selected senile cataract patients of different age
groups and matched against suitable controls. The study found a statistically significant
decrease in the SOD and Zinc levels in cataract patients but not in controls indicating an
oxidative stress. The present study concluded that reduced SOD activity and Zinc levels
increase the vulnerability to develop senile cataract.

INTRODUCTION
Cataract is a known cause of blindness worldwide (Maurya et al.,
2006) and is responsible for  vision loss in about 50 to 80% cases
in India alone( Murthy et al,2001; Vashist et al., 2011;Thulasiraj
et al., 2003; Thulasiraj et al., 2005). Though a number of factors
have been associated with the development of cataract, oxidative
stress is currently receiving attention around the globe as an
important pathogenetic mediator of tissue damage (Ottonello et
al., 2000; Vinson, 2006; Yi Zhang, 2011). There is a good
evidence to support that senile cataract is associated with
enhanced oxidative stress due to reactive oxygen species (ROS)
like superoxides, peroxides and hydroxyl ions. Superoxide is
generated directly by sunlight and plays a pivotal role in lens lipid
peroxidation and oxidative degradative processes including
membrane damage since almost all oxidants (eg: hydrogen
peroxide, hydroxyl ions) are derived secondarily from it. The
damage by reactive oxygen species is counteracted by
antioxidants like Superoxide Dismutase (SOD) which is a metal
containing antioxidant enzyme that catalyzes the dismutation of
superoxide free radical into oxygen and hydrogen peroxide and
serves as first line of antioxidant defense in nearly all cells
including the lens and retina. It requires zinc, copper and
manganese for its proper functioning. Some of these oxidants like
Hydrogen peroxide thus generated decrease SOD activity and
have to be neutralized by catalase or other antioxidants (Ross et
al., 2000; Fecondo and Augusten, 1983). The ability of the
human lens to withstand oxidative attack declines with age
because the overall level of glutathione decreases and the
important enzymes glutathione reductase and SOD become less
stable. The addition of SOD and catalase leads to a substantial
inhibition of photoperoxidation. Some studies have suggested that
antioxidant control system is abnormal in cataract. Keeping the

above points in mind, the present study was conducted to assess
the antioxidant status by estimating serum levels SOD in senile
cataract patients and compared with normal healthy controls.

MATERIAL AND METHOD
The present study was undertaken in the Department of
Biochemistry, Govt. Medical College (GMC), Amritsar in
collaboration with the Department of Ophthalmology of the same
institution. A total of 75 senile cataract patients of both sexes and
an equal number of controls with comparable age and both sexes
were examined over a one year study period from May 2012 to
April 2013. All the subjects included in the present study
belonged to North India (from state of Punjab). A written
informed consent from all patients before collecting the samples
was obtained. SOD and Zinc levels of senile cataract cases were
then compared with normal healthy controls.

Inclusion criteria

75 patients of senile cataract in age group of 40-70 years were
selected for the study from Department of Ophthalmology, Ram
Lal Hospital attached to GMC, Amritsar. The case histories of
patients were recorded. The control group also comprised of 75
patients in the age group of 40-70 years with visual acuity of 6/6
or better in both eyes and no lens opacities in either eye on slit
lamp examination.

Exclusion criteria

Patients taking antioxidant drug therapy, hypertension, diabetes
mellitus, ischemic heart disease, any infection, iridocyclitis, ocular
surgery, toxic cataract trauma or any inflammation were excluded
from study. Chronic smokers, alcoholics, history of cardiovascular
disorders, rheumatoid arthritis and carcinomas where free radical
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damages have commonly been incriminated were also excluded
from the study.

Collection and Processing of blood samples

Under aseptic conditions, a 5 ml blood sample was collected from
cataract patients and controls by puncturing the anticubital vein
using a dry, disposable syringe. It was then transferred to a sterile,
dry and acid washed vial for biochemical analysis. It was taken in
plain vial and serum was separated for estimation of SOD and
Zinc levels.

Observations

Following observations were made from the study. The cases in
the study and control groups were first divided into three groups
on the basis of age. Group I included cases in the age range of 40-
50 years and there were 25 patients. Group II included cases in the
age range of 51-60 years and there were 23 patients in this group.
Group III included cases in the age range of 61-70 years and there
were 27 patients in this group. (Table1)

The cases and controls were then divided into two groups on the
basis of gender. There were 33 males and 42 females in the study
group. There were 35 males and 40 females in the control group
(Table 2).

Highly significant statistical correlation (p<0.001) was observed
in SOD levels when a comparison was made between two groups
with levels considerably lower in cases as compared to controls.
Similar results were obtained with Zinc levels. (Table 3)

Then, a comparison was made between both genders in the two
groups. It was observed that the difference between SOD levels of
controls and cases was highly significant (p<0.001) but the
difference between males and females was not statistically
significant. Similarly, Zinc levels showed highly significant
(p<0.001) decreased levels in cases as compared to controls of
similar gender but insignificant differences were found between
the two genders falling in a single group (i.e. within study or
control group). (Table 4) A comparison of serum SOD and in
different age groups in controls and cases was done. Both controls
and cases were divided into three groups according to age
distribution and compared with each other. In cases, no statistical
difference was observed among different age group when
compared with one another. A high statistical significance for
SOD levels was observed when cases were compared with the
controls of similar age (Table 5) with levels significantly lower in
case (p<0.001). Comparison of Zinc levels showed that difference
were highly significant (p<0.001) when cases and controls were
compared with each other. (Table 6)

Table 1 Age wise distribution of the subjects
Group Age (in years) Cases Controls

I 40-50 25 30
II 51-60 23 20
III 61-70 27 25

Table 2 Gender wise distribution of the subjects
Subject Cases Controls

Male 33 35
Female 42 40

Table 3 Comparison of serum SOD and zinc levels in
cases and controls

Subjects
No.
of

cases

SOD ZINC
Range
(U/ml) MeanSD

Range
(µg/dl) Mean±SD

Cases 75 1.4-4.3 2.300.71 52-72.1 60.55.62
Controls 75 2.0-6.3 4.801.02 62.7-79.4 70.35.07

t =19.4, p < 0.001;Highly significant

Table 4 Comparison of serum SOD and zinc levels in males and females among cases and controls

Cases

SOD ZINC
Males Females Males Females

No of pts 33 42 33 42
Range 1.2-3.9 (Units/ml) 1.3-4.0 (Units/ml) 50.2±70 (µg/dl) 50-73.1 (µg/dl)

Mean±SD 2.31±0.69 2.17±0.69 61.9±5.04 60.07±5.91

Controls
No of pts 35 40 35 40

Range 1.9-6.5 3.6-6.0 62.5±80.7 63.4±79.4
Mean 4.68±1.21 5.15±0.75 71.25±5.18 71.72±5.0

Control Vs Cases
Male control/patients,      t = 9.8, p<0.001 highly significant
Female control/patients, t = 14.7 p<0.001 highly significant

Table 5 Comparison of serum SOD levels in different age groups in controls and cases

Age group (years) No.of Subjects
(control group)

Range
(units/ml)

Mean±SD No. of patients
(study group)

Range
(units/ml)

Mean±SD

Group I  (40-50) 30 2.7-6.3 4.9 ±1.14 25 2.4-4.3 2.81±0.89
Group II (51-60) 20 2.3-5.7 5.0± 0.96 23 1.9-3.0 2.77±0.72
Group III (61-70) 25 2.0-4.2 4.6 ±1.1 27 1.4-2.8 2.65 ±0.78

Controls Vs Cases
Group I,     t = 3.7       p < 0.001,  Highly Significant
Group II,    t = 5.54 p < 0.001,  Highly Significant
Group II,    t = 5.30 p < 0.001,  Highly Significant

Table 6 Comparison of serum zinc levels in different age groups in cases and controls
Age group

(years)
No. of patients
(study group)

Range
(µg/dl) Mean±SD No. of Subjects

(control group)
Range
(µg/dl) Mean±SD

Group I (40-50) 25 64.3-79.4 66.7±5.7 30 52.6-72.1 56.4±4.8
Group II (51-60) 23 62.7-76.8 64.5±5.3 20 52-72 54.7± 4.5
Group III (61-70) 27 62.8-74.9 64.0±4.7 25 52.4-68.3 55.8± 5.0

Controls Vs Cases
Group I, t = 7.3, p<0.001, Highly Significant
Group II, t = 6.48, p<0.001, Highly Significant
Group III, t= 6.39, p<0.001, Highly Significant
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DISCUSSION
The ocular lens, when continually exposed to light and ambient
oxygen results in the generation of ROS leading to photo
oxidative damage resulting in cataract. These ROS not only
impair lens proteins “crystallins” which aggregate and precipitate
forming opacities but also hamper the function of proteolytic
enzymes which could eliminate the damaged proteins. The SOD
is an important member of enzymatic machinery involved in
neutralization of ROS. The present study found that there was a
significant decrease in serum SOD and Zinc level in cases as
compared to controls. Similar findings were also reported by other
investigators (Fecondo and Augusten, 1983; Garg et al., 1996;
Donma et al., 2002;Ozman et al., 2000 and Pardhan et al., 2004).
The lowered SOD level in patients (cases) probably indicates that
the redox balance has shifted towards oxidative stress resulting in
development of senile cataracts. Similarly a higher level of SOD
could have prevented the development of cataract in the controls.
Another possible explanation could be a poor diet and alcohol
which might have decreased the levels of ascorbate and vitamin A
affecting SOD activity as reported by other researchers (Xue et
al., 1996; Jacques et al., 1988). Several studies have also proposed
that reduced antioxidant activity coupled with increased
generation of the free radicals plays an important role in cataract
formation in senile age group (Fuziwara et al., 1992; Adedapo et
al., 2012; Artunay et al., 2006). No statistical significance was
observed for SOD or Zinc levels when a  comparison between
males and females was made. Similar observation was made by
other studies (Ueda and Ogata, 1978; Bindu, et al., 2012). The
finding of the present study that as the age progressed, the levels
of SOD decreased is similar to the observations made by other
researchers (Ozbay and Dulger, 2002). It can be explained by the
fact that with increasing age, as the generation of ROS is
enhanced (Marjani, 2005) more SOD is utilized to neutralize it,
ultimately decreasing its levels. The ROS thus accumulated leads
to development of cataract.

CONCLUSION
The results of our present study suggest that oxidation may be a
very early or initiating event in overall process in the sequence of
events leading to cataract. There is a hope that antioxidants may
be useful in delaying the onset and progression of the process of
cataract. It is suggested that prescribing antioxidants and Zinc
supplements to the patients is beneficial for prophylaxis and
therapy against cataract. Population should be educated to
consume diet rich in SOD like barley grass, wheatgrass, broccoli,
brussels sprouts, cabbage and cantaloupe and fresh fruits which
would help in delaying cataractogenesis.
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