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Abstract
● AIM: To compare the potential protective effects of epi-
gallocatechin gallate (EGCG) and ellagic acid (EA) in an 
experimental cataract model. 
● METHODS: Twenty-eight Spraque-Dawley rat pups were 
assigned into four groups. All the rats, except for those in the 
control group, were injected subcutaneously sodium selenite 
to induce experimental cataract on the postpartum ninth day, 
and between 10th and 14th days. Rats in the sham, EGCG, 
and EA groups were intraperitoneally administered 
50 mg/(kg·d) saline solution, 50 mg/(kg·d) EGCG and 
200 mg/(kg·d) EA, respectively. The reduced glutathione 
(GSH) and malondialdehyde (MDA) levels, total antioxidant 
status (TAS) and total oxidant status (TOS) in lens 
supernatants were measured.
● RESULTS: The mean cataract gradings in EGCG and EA 
groups were found to be significantly lower than that in 
sham group (P<0.001). The mean GSH levels and TASs in 
EGCG and EA groups were significantly higher than that 
in sham group while mean MDA levels and TOSs in EGCG 
and EA groups were significantly lower than that in the 
sham group (P<0.001). 
● CONCLUSION: EGCG and EA have protective effects on 
cataract development via the inhibition of oxidative stress. 
● KEYWORDS: sodium selenite; experimental cataract; epi-
gallocatechin gallate; ellagic acid; total oxidant status; total 
anti-oxidant status.
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INTRODUCTION

A  cataract is defined as an opacity in the crystalline lens; 
it is the leading cause of blindness across the world, 

affecting about 80 percent of people over 70 years old[1]. 
Today, surgery is the unique treatment for cataracts, which 
means that the number of cataract-related surgeries has tripled 
over the years. Meanwhile, the rising costs of cataract surgery 
and possible surgical complications have driven scientists to 
research new drugs that can prevent or delay the formation of 
cataracts. If the onset of cataracts can be delayed for about ten 
years, the number of annual cataract operations is expected to 
decrease by up to 45 percent[2-3].
Cataracts are characterised by a multifactorial pathogenesis, 
with the disease developing as a result of heredity, trauma, 
inflammation, metabolic disorders, malnutrition and age-
related changes, amongst other pathways. Some risk factors, 
such as oxidative damage, impaired glucose metabolism, 
radiation damage and toxic damage to the lens, also play an 
important role in the pathogenesis of cataracts. One of the most 
common types of cataracts is that related to age. Although the 
exact mechanism of age-related cataract formation is unknown, 
the increase in free oxygen radicals and the reduction in 
antioxidant enzymes in the lens have been identified as 
possible mechanisms[4-7]. According to the theory of oxidative 
damage, free oxidant radicals lead to cataract formation by 
cross-linking and aggregation of lens proteins, the peroxidation 
of membrane lipids and by apoptosis of epithelial cells in the 
lens[4-6].
Increased amounts of oxidative substances and reduced 
levels of antioxidants in the lens such as glutathione were 
proposed to be involved in the pathogenesis of cataracts[1-5]. 
Researchers have uncovered the importance of increased 
oxidative substances and reduced levels of antioxidants in the 
pathogenesis of cataracts[6-7].
Glutathione is the most important antioxidant in the lens and 
is synthesized the lens epithelium. The reduced glutathione 
(GSH) exists in high concentration in the lens. GSH provides 
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maintenance of the lens transparency by scavenging reactive 
oxygen species and protecting protein thiols. It has been 
reported that the GSH level in the lens is decreased in age-
related cataract[6-10].
Lipid peroxidation plays an important role in pathogenesis of 
cataract. The degree of lipid peroxidation can be estimated by 
the amount of malondialdehyde (MDA). It has been reported 
that MDA levels are higher in lenses with cataract than in those 
without[11-14]. 
Epigallocatechin gallate (EGCG) is a green tea catechin with 
potent antioxidant effects[15]. Recent studies have shown 
that EGCG has antioxidant and anti-inflammatory effects 
and that EGCG is able to scavenge superoxide[15-17]. EGCG 
has also been reported to protect the γB-crystallin and lens 
epithelial cells in humans from UV or hyperglycaemia-induced 
damage[18-20]. 
Ellagic acid (EA) is a polyphenolic compound found in many 
fruits, including hazelnuts, raspberries, pomegranates, walnuts, 
raisins and currants. Some of the benefits derived from EA 
are its antioxidant and anti-inflammatory effects; its cleansing 
of oxygen and hydroxyl radicals; and its inhibition of lipid 
peroxidation[21-25]. A study has also demonstrated its anti-
cataract effects[26].
In our study, we aimed to compare the preventive effect of 
EGCG and EA against cataract formation in experimental 
sodium selenite cataract model.
MATERIALS AND METHODS
Study Design and Ethics  This study was performed in the 
Eye Diseases Clinic of Firat University Medicine Faculty 
with the addition of the Department of Biochemistry and 
with the approval of Firat University Medicine Faculty Ethics 
Committee. It was funded by an unrestricted grant from the 
Firat University Scientific Research Unit. Throughout the 
study, the rats were maintained in the experimental research 
center at Firat University. The animals were housed in special 
wire-bottom cages and in standard conditions (12-hour 
daylight-dark cycle, ventilated, constant room temperature). It 
has been considered that solid-bottom cages are more adequate 
for the housing of the rodents. However, we had to house them 
in wire-bottom cages because our research unit has no solid-
bottom cages.
All were fed only with breast milk until 21d, on which they were 
sacrificed. The study was carried out using one eye from each 
animal. All procedures were performed with strict adherence to 
the guidelines for animal care and experimentation as prepared 
by the Association for Research in Vision and Ophthalmology 
and Guidelines for the Housing of Rats in Scientific 
Institutions.
Study Groups  The rats were randomly assigned to four groups, 
with seven rats in each group: Group 1 (control group) 

included rats in which cataract was not induced and did not 
receive any treatment; Group 2 (sham group) included rats 
in which cataract was induced and which were treated with 
saline; Group 3 (EGCG group) included rats in which cataract 
was induced and which were treated with EGCG; Group 4 (EA 
group) included rats in which cataract was induced and which 
were treated by EA.
Methods  All newborn rats except those of the control group were 
injected single dose 30 nmol/g body weight subcutaneously 
sodium selenite (Sigma Chemical Co., St. Louis, MO, USA) 
on the postnatal 10th day. The rats in the control group were 
also not received any treatment.
Due to EGCG contained powdered pharmaceutical forms, it 
was prepared in 0.9% physiological saline solution and EA was 
prepared by dissolving in ethanol 1% solution. Between the 
10th and 14th days, rats in sham, EGCG, and EA groups were 
intraperitoneally administered 50 mg/(kg·d) saline solution, 
50 mg/(kg·d) EGCG and 200 mg/(kg·d) EA, respectively. 
The intraperitoneally doses of saline solution, EGCG and 
EA were determined according to the previous studies which 
studied these compounds[18-19,26-27].
Cataract formation was evaluated weekly for 3wk by slit-lamp 
examination. Before slit-lamp examination for pupil dilation 
0.5% tropicamide and 2.5% phenylephrine hydrochloride 
drop was dropped in every 30min for two hours. All lenses 
were evaluated and were morphologically staged for cataract 
development. Lens photos ×25 magnifications were taken 
using a camera attached to slit-lamp (Topcon, Tokyo, Japan) 
(Figure 1).  
On day 21, after rats were sacrificed under anesthesia (for 
providing easy enucleation manipulation), the eyes were 
enucleated and the lenses were taken with their capsules. 
Frozen lens samples were weighed and homogenized in ice-
cold phosphate buffered saline solution (0.01 mol/L and pH 
7.4). Homogenization procedures were carried out using Bullet 
Blend tissue Homogenizer (Next Advanced Inc, Averill Park, 
NY, USA), according to the manufacturer’s instructions at 
4℃ . These homogenates were centrifuged at 10 000 g for 
30min at 4 ℃ , and supernatants were obtained. Supernatants 
were used for the measurement of the levels of MDA, GSH, 
total antioxidant status (TAS) and total oxidant status (TOS). 
Anesthesia Technique  The rats were injected with a combination 
of intramuscular ketamine hydrochloride 50 mg/kg (Ketalar, 
Eczacibaşi, Turkey) and xylazine hydrochloride 6 mg/kg 
(Rompun, Bayer, Turkey) to induce anesthesia and analgesia.
Evaluation and Staging of Cataract  The cataract formation 
was evaluated weekly for 3wk by slit-lamp examination. 
Before the cataracts were graded, the dilatation of the pupil 
was provided with tropicamide 0.5% and phenylephrine 
hydrochloride 2.5% drops. The formation and grading of 
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cataract were evaluated and graded blindly by the single author 
(Ergen I) according to the slit-lamp appearance of the lenses 
as described at Hiraoka and Clark classification[28]: stage 0, 
normal clear lens; stage 1, initial sign of posterior subcapsular 
or minimal nuclear opacity; stage 2, slight nuclear opacity with 
swollen fibers or posterior subcapsular scattering foci; stage 
3, cortical radiated diffuse nuclear opacity; stage 4, partial 
nuclear opacity; stage 5, a nuclear opacity not involving lens 
cortex; stage 6, mature cataract involving the entire lens.
Analysis of the Malondialdehyde and Reduced Glutathione 
Levels of MDA were analyzed using an MDA kit (Immuchrom 
GmbH, Hessen, Germany) with high-performance liquid 
chromatography. Initially, protein bound malondialdehyde is 
hydrolyzed and converted into a fluorescent product (60min 
at 95℃ ). The fluorescent product is then cooled (2℃ -8℃ ), 
centrifuged, mixed with a reaction solution and injected into 
the HPLC system. This fluorescent product performed by 
a derivatization step was added to achieve an optimum pH 
level. MDA-generated fluorescence was measured in the 
isocratic high-performance liquid chromatography system 
with a spectrofluorometer detector at 553 nm (emission) and 
515 nm (excitation). Results were expressed as nanomoles per 
milliliter.
The GSH measurements were carried out using a GSH kit 
(ImmuchromGmbH, Hessen, Germany) with high-performance 
liquid chromatography. During the reaction of derivatisation 
glutathione is converted into a fluorescentprobe. The 
precipitation step removes high molecular substances. After 
centrifugation, the fluorescent probe is cooled (2℃ -8℃ ) and 
20 μL sample is injected into the HPLC system. Measurements 
were carried out on the HPLC system with a fluorescence 
detector at 385 nm (excitation) and 515 nm (emission). Results 
were expressed as micromoles per liter.
Analysis of Total Antioxidant Status and Total Oxidant 
Status   The TAS and TOS in lens supernatants were measured 
using an automated colorimetric measurement method with 
commercially available kits (Relassay, Gaziantep, Turkey) on 
an autoanalyzer (Siemens Advice 2400 Chemistry System, 
Japan). The principle of TAS measurement method was based 
on the oxidation of the 2.2’-azino-bis (3-ethylbenzthiazoline-

6-sulphonic acid) (ABTS) molecule to the ABTS+ molecule in 
the presence of hydrogen peroxide. The rate of the reaction was 
calibrated with the standard method of Trolox which was a vitamin 
E analog, and its unit was mmol Trolox Equivalent/L. TOS 
method was based on the oxidation of ferrous ion-o-dianisidine 
complex to ferric ion by the oxidants present in the sample. 
The color density was correlated with the amount of oxidants 
in the sample. The spectrophotometric assay method calibrated 
with hydrogen peroxide and the results were expressed in 
terms of micromolar hydrogen peroxide equivalent per liter 
(µmol H2O2 Equiv./L).
Statistical Analysis Statistical analyses were performed using 
SPSS 22.0 software package to determine the differences 
between groups. Results were presented as a mean ± standard 
deviation. Normality test was performed for each variable. 
ANOVA test was used for parametric data fit a normal 
distribution. The results between groups were compared with 
the Mann-Whitney U test, Kruskal-Wallis test, and One-way 
analysis of variance according to the characteristics of the 
variables. A P value less than 0.05 was considered significant.
RESULTS
The development of cataract was not detected in the control 
group. The mean cataract stages in sham, EGCG and EA 
groups were 3.50±1.41, 0.21±0.57 and 0.28±0.57, respectively. 
It was found that the mean cataract stage in the sham group 
was significantly higher than that in the control group 
(P<0.001). The mean cataract stage in the EGCG group and 
EA group was found to be significantly lower than that in the 
sham group (P<0.001). There was no statistically significant 
difference in the mean cataract stages between EA and EGCG 
groups (P>0.05). The mean cataract stages of the study groups 
are shown in Table 1.
The mean MDA levels in control, sham, EGCG and EA groups 
are shown in Table 1. The levels of MDA in the sham group 
were significantly higher than in the control group (P<0.001).
In addition, levels of MDA were found significantly lower in 
the EGCG group and in the EA group than in the sham group 
(P<0.001). There was no difference in this parameter between 
EA and EGCG groups (P>0.05). When the mean MDA 
levels in the EGCG and EA groups compared with that of the 

Figure 1 The samples for the cataract stages of the study groups  A: Stage 0 cataract with a clear crystalline lens of one experiment from the 
control group; B: Stage 6 cataract with dense lens opacity of one experiment from the sham group; C: Stage 1 cataract with minimal nuclear lens 
opacity of one experiment from the epigallocatechin gallate group; D: Stage 2 cataract with posterior subcapsular lens opacity of one experiment 
from the ellagic acid group.
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control group, there was no significant difference between the 
MDA levels in EA and control or EGCG and control groups 
(P>0.05). Additionally, there was no statistically significant 
difference in the mean MDA levels between EA and EGCG 
groups (P>0.05). 
The mean GSH levels in control, sham, EGCG and EA groups 
are shown in Table 1. The levels of GSH in the sham group 
were significantly higher than in the control group (P<0.001). 
The levels of GSH were found significantly higher in the 
EGCG group and in the EA group than in the sham group 
(P<0.001 and P<0.01, respectively). The mean GSH levels in 
the EGCG and EA groups did not show significant difference 
than that of the control group (P>0.05). There was no 
significant difference in the mean GSH levels between EA and 
EGCG groups (P>0.05).  
The mean TOSs in control, sham, EGCG and EA groups are 
shown in Table 1. The mean TOS was found to be significantly 
higher in the sham group than in the control group (P<0.001). 
The mean TOS was found significantly lower in the EGCG 
and EA groups than that of the sham group (P<0.05). There 
was no statistically significant difference among the control, 
EA and EGCG groups regarding the mean TOS (P>0.05). The 
mean TOSs were significantly lower in the EA and EGCG 
groups than in the sham group (P<0.001, P<0.001). 
The mean TASs in control, sham, EGCG and EA groups are 
shown in Table 1. The mean TAS was significantly lower in 
the sham group than the control group (P<0.001). The mean 
TASs were found to be significantly higher in EGCG and 
EA groups than in the sham group (P<0.001). There was no 
statistically significant difference among the control, EA and 
EGCG groups regarding the mean TAS (P>0.05).  
DISCUSSION
In most experimental cataract models, radiation, galactose, 
streptozocin and selenite are used to induce cataracts[28-30]. 
Selenite cataract is similar in many respects to human 
cataracts. Selenite, which is one of the most commonly used 
pharmacological agents in experimental cataract models, was 
first used in such a model by Ostadalova et al[30] in 1978. The 
basic mechanism of selenite in the formation of cataracts is 
that it acts like an oxidant, thereby causing damage to the lens[30-34]. 

It also causes lipid peroxidation in the crystalline lens, 
generates hydrogen peroxide and reduces the concentration of 
GSH in the lens[34].
Some studies revealed that the presence of a substantial 
amount of vitamins, carotenoids, caffeine, acetyl-L-carnitine, 
ebselen, quercetin, flavonoids, caffeic acid phenylester and 
curcumin exerts inhibitory effects on cataract[1,5,31-34]. However, 
no agent can totally block or delay the opacification of the lens. 
Recent studies have indicated that the cathechins in green 
tea have antioxidant, anti-inflammatory, antiangiogenic 
and antibacterial effects[35-39]. Such cathechins bind reactive 
oxygen and nitrogen species and exert indirect antioxidant 
effects by stimulating the synthesis of endogenous antioxidant 
enzymes, such as superoxide dismutase, glutathione reductase, 
glutathione-S-reductase, catalase and quinonereductase. 
Owing to these effects, green tea can inhibit lipid peroxidation 
and mutation in DNA. Green tea has high concentrations of 
EGCG and it exhibits antioxidant activities more strongly 
than do vitamins C and E[37-41]. A recent study has shown 
that EGCG may effectively protect individuals from corneal 
surface diseases, such as dry eye, via its antioxidant and anti-
inflammatory effects[42]. Emoto et al[43] indicated that green 
tea extract suppresses N-methyl-N-nitrosourea-induced 
photoreceptor apoptosis in Sprague-Dawley rats, and Cia et 
al[44] reported that EGCG prevents H2O2-induced oxidative 
stress in the retinal pigment epithelial cells of primary rat 
cultures. Chen et al[45] reported that eye drops with EGCG 
exhibit potent protective effects on ultraviolet B radiation-
induced corneal oxidative damage in mice; the effects are 
likely due to the increase in the antioxidant activity of the 
defence system and the inhibition of lipid peroxidation and 
protein oxidation. Silva et al[46] found that green tea protects the 
retina against glutamate toxicity via an antioxidant mechanism. 
They demonstrated that treatment with green tea reduced the 
expression of glial fibrillary acidic protein (GFAP), oxidative 
retinal markers such as reactive oxygen species (ROS), and 
glutamine synthetase levels, whileas it increased the reduced 
levels of glutathione, glutamate transporter, and glutamate 
receptor in diabetic rats as well as in retinal cells.
Recent studies have demonstrated that EGCG also protects 

Table 1 The mean stages of the cataract development, the levels of MDA, GSH, TOS and TAS in the study groups

Groups Mean stage of cataract
(±SD)

MDA
(μmol/L ±SD)

GSH
(μmol/L ±SD)

TOS
(µmol H2O2 Equiv./L±SD)

Mean TAS
(mmol Trolox Equiv./L±SD)

Control 0.00±0.00 4±0.46 13±0.90 121±0.99 6.75±0.97
Sham 3.50±1.41a 12±0.87a 6±0.15a 177±0.18a 3.09±0.50a

EGCG 0.21±0.57c 6±0.20c 12±0.90c 128±0.59c 7.14±0.80c

EA 0.28±0.57c 6±0.66c 12±0.16c 140±0.80c 6.44±0.06c

TAS: Total anti-oxidant status; TOS: Total oxidant status; MDA: Malondialdehyde; GSH: Reduced glutathione; EGCG: Epigallocatechin gallate 
group; EA: Ellagic acid group; SD: Standard deviation. aSignificant difference (P<0.05) compared with control group; cSignificant difference 
(P<0.05) compared with sham group.
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human γB-crystallin from UV-induced damage and cultured 
human lens epithelial cells from hyperglycaemia-induced 
damage[18-20]. EGCG prevents tryptophan oxidation in 
cataractous human lens γ-crystallin in the presence of H2O2

[19]. 
Heo et al[47] showed that EGCG increased cell count and 
cell viability after the UV irradiation of cultured human 
lens epithelial cells, indicating that EGCG can protect lens 
epithelium against UV damage. No studies have thus far 
been conducted on the preventive effects of the EGCG 
in experimental cataract models. The current research 
demonstrated that EGCG significantly inhibits the development 
of cataracts.
EA is a polyphenolic compound with strong antioxidant and 
anti-inflammatory effects. It is an oxygen and hydroxyl radical 
cleaner and lipid peroxidation inhibitor[21-25]. EA also exerts 
protective effects against cataracts[26,48]. Research showed 
that the mean GSH levels in an EA group was higher than 
that in the sham group but that the MDA level in the former 
was lower than that in latter[26,48]. This supports the finding 
on EA’s prevention of cataract development by powering 
antioxidant systems and inhibiting lipid peroxidation. Our 
results are similar to those in the literature, and we found that 
the development of cataracts in the EA group was strongly 
inhibited compared with that in the sham group. These 
effects of EA resemble those found by Sakthivel et al[26,48]. 
In a recent study on the effect of EA and a selenite-induced 
cataract model, 53 percent of the rats did not suffer from lens 
opacification, and 47 percent of the rats exhibited only mild 
degrees (levels 1-2) of lens opacification[48]. In our study, we 
found low lens opacificationin, only 25 percent of the rats. In 
the previous study by Sakthivel et al[48], rats were sacrificed 
at postpartum 30th day while as we sacrificed our rats at 
postpartum 21st day. This difference may explain the variances 
in the percentages of cataract formation.
GSH (L-γ-glutamyl-L-cysteinyl-glycine), which is of a 
tripeptide structure, is an antioxidant agent that plays an 
important role in reducing oxidative stress and protecting 
cells against oxidative damage. Its intracellular level is 
balanced by the enzymes of the complex compounds of 
glutathione synthetase, glutathione peroxidase and glutathione 
reductase[4-6,41-42]

. GSH, which is synthesised by the lens 
epithelium, is equally critical in protecting the lens from 
oxidative damage. The many parts of glutathione in the lens are 
reduced form (GSH)[42]. In the prevention of cataract formation, 
GSH might act providing to maintain the protein thiols in the 
reduced state, to protect membrane -sulfhydryl groups which 
play important role in cation transport and permeability, and 
to detoxify hydrogen peroxide and other organoperoxides. 
The glutathione redox cycle is intimately involved in the 
detoxification of H2O2 which is normally present in the 

aqueous humor. It is well-known that the gluthathione levels 
are high in cataractous lenses but low in normal lenses. That 
of the decreasing of the intracellular GSH level leads to lipid 
peroxidation and damage of multitidous cellular systems by 
free radicals[4-6,49-50]. In our study, we found the mean GSH 
levels in EGCG and EA groups were significantly higher 
than those in sham group. This supports that both agents have 
antioxidant effects against cataract formation.
MDA is the main metabolite generated by oxidation of the 
lipids in the cell lipids and it might change the function and 
activity of DNA and the proteins by cross-linking them. It 
is considered that the tissue MDA level is an index of lipid 
peroxidation. The membrane phospholipids and low-density 
lipoprotein are the most susceptible macromolecules to the 
effects of free radicals. Lipid peroxidation may cause the 
deterioration in membrane permeability and fluidity for ions 
in the plasma membranes of the crystalline lens fibres and the 
loss of the thiol groups of the membrane bound crystallines and 
large protein aggregates with low solubilities in the lens[6-7,12-14]. 
The previous studies have demonstrated that the MDA levels 
in plasma and lenses of the patients with cataract increased 
compared with those in the controls[11-14,51-55]. In our study, we 
found the mean MDA levels in EGCG and EA groups were 
significantly lower than those in the sham group. This finding 
is compatible with literature and supports that both agents 
show antioxidant effects by decreasing MDA level in the lens 
and prevent cataract formation.
Organism is permanently exposed to oxidative stress induced 
by endogenous and exogenous factors and it fights to against 
oxidative stress by the antioxidant defence system. Serum TAS 
and TOS measurements have been used to evaluate the status 
between oxidant stress and the severity of the disease and to 
monitor the results of the antioxidant therapy in many studies 
on ocular and extraocular diseases[56-60]. The measurements of 
TAS and TOS provide more valuable information from a single 
measurement of antioxidants and oxidants in blood[56-57,61]. The 
TAS and TOS in the cataractous lenses were also studied in 
many studies[62-64]. 
The TOS indicates the total oxidative products in the body. 
Serum levels of oxidative products such as ROS (reactive 
nitrogen species), hydrochloric acid, MDA, and lipid 
peroxides constitute TOS. The reaction was enhanced by using 
glycerol molecules, and similar absorbances per micromolar 
concentration of various oxidant species, namely H2O2, t-butyl 
hydroperoxide and cumene hydroperoxide solutions, were 
obtained from this method[56-57,61].
As the effects of the antioxidant components in the tissue or 
plasma are additive, measurement of the total antioxidant 
response accurately reflects the redox status of the plasma. 
There are antioxidant defence systems that eliminate the 
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harmful effects of ROS in the body. The plasma concentrations 
of antioxidant molecules can be measured separately; however, 
this method is very difficult and time-consuming. Thus, 
instead of measuring individual antioxidant components 
of plasma as single tests, the TAS may be more useful and 
practical for evaluating the antioxidant status of samples. 
The reaction kinetics and characteristics of some endogenous 
and exogenous antioxidants, namely Trolox (a water-soluble 
analogue of vitamin E), vitamin C, GSH, bilirubin and uric 
acid, were determined by this method[56-57,61].
In our study, we chose to measure the TAS and TOS as the 
sum of antioxidant and oxidant molecules in the lens instead of 
those in blood because the local TAS and TOS values projects 
better than serum values for the evaluating of a cataractous 
lens. It has been known that the lower TAS beside higher 
TOS shows increased oxidative stress or damage. In our 
study, we found the mean TAS in EGCG and EA groups were 
higher while mean and TOS in EGCG and EA groups were 
significantly lower compared with the sham group. This is 
concordance with literature.
In conclusion, the lower MDA level and TOS, and the higher 
GSH level and TAS obtained in our study suggest that 
EGCG and EA might inhibit the cataract formation by their 
antioxidant effects. Our study shows that EGCG and EA are 
protective against cataract by their antioxidant effects. In order 
to reveal the potential antioxidant effects of these agents in 
humans are needed for further researches.
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