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ABSTRACT

Purpose: Recent investigations have shown that phytochemical antioxidants can scavenge free radicals and
prevent various diseases like cataract. The objective of the present study was to assess the efficacy of the
Tephrosia purpurea in preventing these changes in the lens of selenite-induced cataract models.

Materials and methods: Cataract was induced by a single injection of sodium selenite (4 mg/kg, s.c.) to 9-day-old
Sprague-Dawley rat pups. The treatment with different extracts of T. purpurea was started on 10th day and
continued for 30 days in pups pretreated with sodium selenite. The animals were treated orally with either
quercetin (1 mg/kg), flavonoid rich fraction (40 mg/kg) or alcohol extract (300 mg/kg) of T. purpurea. Cataract
was visualized after 30 days. Encapsulated lenses were analyzed for reduced glutathione and malondialde-
hyde. Lenses were also analyzed for total protein, insoluble protein, total nitrite, calcium levels, protein
sulfhydryl content as well as for the activities of superoxide dismutase and Ca>*-ATPase.

Results: Morphological examination of the rat lenses revealed normal transparent lens with minimal or
partial nuclear opacity in control whereas dense opacity developed in rat lens treated with selenite. Both the
extracts of T. purpurea produced reduction in nuclear opacity as well as improvement in the insoluble proteins,
protein sulfhydryl, total nitrite, calcium levels and Ca®"-ATPase activity in lenses. The extracts decreased

malondialdehyde levels but also prevented the loss of reduced glutathione levels.

Conclusion: Our data suggests therapeutic potential of T. purpurea for the treatment of cataract.
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INTRODUCTION

Visual impairment is a major global health issue.
Cataract is responsible for 51% of blindness world-
wide.! Cataract-induced blindness is a serious health
problem especially in developing countries. Currently,
the only available treatment for the disease is surgical
removal of the cataract lens and replacing it with an
artificial intraocular lens. Even though cataract sur-
gery is an effective cure and improving the quality of
life of several patients, the outcome in developing
countries is still suboptimal and a large backlog exists
for the surgery cases.” Further, the postoperative
vision results are less acceptable and the complica-
tions rates are higher like posterior capsule

opacification, double vision, cystoid macular edema
and detached retina.” Cataract removal has also been
known to increase the occurrence of macular changes
associated with aging and diabetes.* Hence there is a
need to develop therapeutic options to prevent or
delay the development of cataract. Various experi-
mental®® and epidemiological studies”® indicates
that delay in the development of cataract can be
achieved by use of antioxidants. Over the last few
years, there is a developing interest to explore the
protective role of natural products possessing anti-
oxidant potential in cataract formation.

Cataract is considered to be multifactorial disease
which is associated with a number of pathogenic
mechanisms like oxidative stress, osmotic stress,
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abnormal glucose metabolism, UV irradiation, ete. !

Oxidative stress is shown to be an initiating factor
in the development of cataract. It may cause direct
modification of the inner lens proteins, such
as cross-linking, aggregation and precipitation.'*'?
Toxic aldehydes generated by peroxidation of lens
epithelium and by oxidative damage of the vulner-
able retina may contribute to the final damage of
lens proteins yielding opacity.'* One of the ways to
prevent cataractogenesis is to reduce the oxidative
stress. Antioxidants may act at different levels, for
example, by preventing the formation of reactive
oxygen species (ROS), by eliminating already
created ROS by scavenging, trapping and quenching
them, or by binding metal ions into inactive chelates.
Hence, increasing the antioxidant defense of the lens
may help in delaying the progression of cataract.
Selenite-overdose cataract is an extremely rapid and
convenient model of nuclear cataracts.!®> Moreover, it
incorporates many of the features present in the senile
cataract and diabetic cataract.'®

Tephrosia purpurea (Linn.) Pers. (Leguminosae)
(T. purpurea), commonly known in Sanskrit as
Sharapunkha is a highly branched, sub-erect, herb-
aceous perennial. According to Ayurveda, T. purpurea
is used as digestible, anthelmintic, alexiteric, antipyr-
etic, astringent, thermogenic, acrid and also used
to cure diseases of liver, spleen, heart, blood, tumors,
ulcers, leprosy and asthma.'” This plant is rich in
flavonoids like quercetin and rutin which are potent
antioxidants. On this basis, T. purpurea was selected
for the present study. The objective of the study was
to assess the effectiveness of alcohol extract (AcTp)
and the flavonoid rich fraction of T. purpurea (FFTp) in
selenite-induced experimental cataract in vivo.

MATERIALS AND METHODS

Preparation and Standardization of Plant
Extract

The whole plant of T. purpurea was collected from the
medicinal plant garden of Institute of Pharmacy,
Nirma University, Ahmedabad, Gujarat, India and
botanically  authenticated. = Voucher  specimen
(No. PLO8SVBRKGtp001) was deposited in herbarium
of the Institute of Pharmacy, Nirma University. It was
shade-dried and powdered. Dried plant of T. purpurea
(200 g) was soxhlet-extracted with 95% alcohol. After
concentration under vacuum, the extract (9.28% w/w)
was stored for further use. The same extract was
suspended in distilled water and partitioned into
ethyl acetate. The residue obtained after evaporation
of the ethyl acetate fraction was dissolved in alco-
hol and treated with neutral lead acetate solution.
The precipitate obtained was centrifuged, resus-
pended in alcohol, treated with hydrogen sulfide
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and filtered. The filtrate was evaporated under
vacuum to yield the flavonoid rich fraction
(3.07%w/w), which gave positive Shinoda test. This
test was performed by adding 0.2ml of flavonoid
rich fraction to three pieces of magnesium chips,
and addition of several drops of concentrated HCL
The appearance of orange/red/purple color after
several minutes indicated the presence of flavon-
oids.'”® An aqueous suspension of the alcohol
extract and flavonoid rich fraction was used for
experimental studies.

Total phenolic content of the AcTp and FFTp
was determined through the method previously
described by Singleton and Rossi'® and calculated
from the calibration curve of gallic acid standard
solution. Results were expressed as %w/w of gallic
acid equivalent in dry extract. Total flavonoid content
was measured using a previously described method.*
Quercetin was used as the standard for the calibration
curve. Results were expressed as %w/w of quercetin
equivalent in dry extract.

The AcTp and FFIp were analyzed by thin layer
chromatography for the presence of rutin using
ethyl acetate: n-butanol: formic acid: water
(5:3:1:1v/v) and quercetin using toluene: ethyl acet-
ate: formic acid (5:4:1 v/v) as solvent systems. The
resulting chromatogram was scanned and quantified
using CAMAG TLC scanner III (Switzerland) at 254
and 374 nm, respectively. Further, peak purity spectra
of the extracts and the standard (rutin and quercetin)
were taken between 200 and 700 nm.

Animals

The protocol of the experiment was approved by
our institutional animal ethics committee as per the
guidance of the Committee for the Purpose of Control
and Supervision of Experiments on Animals, Ministry
of Social Justice and Empowerment, Government of
India (Protocol no. IPS/PCOL/FAC10-11/001 dated
5th August, 2010).

Neonatal rat pups of Sprague-Dawley strain ini-
tially weighing 10-12g on the 8th day were used
for the study. The pups were housed along with
their mother in polypropylene cages in rooms main-
tained at 25+1°C and 12h/12h light-dark cycle.
The animals were maintained on a standard labora-
tory animal diet (Pranav Agro Ltd. India) and
provided water ad libitum throughout the experimen-
tal period.

Experimental Design

The rat pups were randomly divided into five groups
with 12 rats in each group as follows:
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Group I:  Control animals.
Group II: Animals treated with sodium selenite.
Group III: Animals treated with sodium selenite and
quercetin.
Group IV: Animals treated with sodium selenite and
FFTp.
Group V: Animals treated with sodium selenite and
AcTp.

Group II to Group V animals were administered
a single subcutaneous injection of 4mg/kg body
weight of sodium selenite (Central Drug House (P)
Ltd., New Delhi, India) on the 10th day. Quercetin
(M.P. Biomedicals LLC, France.) was administered at a
dose of 1mg/kg, p.o., AcTp at a dose of 300 mg/kg,
p.o. and FFTp at a dose of 40 mg/kg, p.o. for 30 days.
The animals treated with sodium selenite only were
given equivalent amount of distilled water, p.o. The
control animals were injected 0.9% saline instead of
sodium selenite.

Cataract Classification

Upon opening of their eyes on the 14-15th day,
80-85% of the pups treated with sodium selenite
only had developed bilateral nuclear cataract and
the rest of the animals developed advanced
nuclear to mature cataract. On 30th day, eyes were
dilated with 1% tropicamide and 10% phenylephrine
and examined with an ophthalmoscope by an
expert ophthalmologist to observe the frequency of
cataractogenesis. The cataract was categorized into
following stages:

Stage 0: Normal transparent lens.

Stage 1: Lens with minimal nuclear opacity.

Stage 2: Lens with partial nuclear opacity.

Stage 3: Lens with mature dense opacity.

Preparation of Erythrocyte Hemolysate

At the end of four weeks, blood was collected from
retro-orbital plexus and centrifuged for 15min at
4000g in refrigerated centrifuge. After removal of
plasma and buffy coats, the red cells were washed
twice with two volumes of phosphate buffered
saline (PBS) of pH 7.00. Hemolysates were
prepared by addition of two volumes of cold dis-
tilled deionized water to erythrocytes. Cellular
debris was removed by centrifugation at 4000g for
30 min.

Preparation of Lens Homogenate

After the examination of eyes for cataract, animals
were sacrificed, the eye lenses were dissected by

posterior approach. The lenses of both the eyes were
rinsed with ice-cold distilled water, blotted, weighed
and stored at —20°C for further analysis. Known
weights of lens were homogenized in phosphate
buffer saline using a glass motor-pestle to prepare
10% homogenate and centrifuged at 4000g in the
refrigerated centrifuge for 30 min. This homogenate
was used for the estimation of protein sulfhydryl
content, anti-oxidant activity, pro-oxidant levels,
Ca-levels and Ca-ATPase activity.

Protein Estimation

Soluble and insoluble fractions of the protein were
estimated by preparing a separate homogenate of
dissected lens in double distilled water and centri-
fuged at 4000¢ in the refrigerated centrifuge for
30min. The water soluble supernatant was used for
estimation of soluble protein and the residue was
dissolved in sodium hydroxide and used for the
estimation of insoluble protein. The protein was
estimated by the method described by Lowry et al.*!

Estimation of Protein Sulfhydryl Content
of Lens Protein

Protein sulfhydryl content of lens proteins was
determined using the Ellman’s procedure modified
by Grattagliano et al.> Content of protein sulfhydryls
was calculated using a calibration curve prepared
with reduced glutathione (SD Fine Chemicals Ltd.,
Mumbeai, India).

Estimation of Anti-Oxidant Activity

Reduced glutathione was measured by the method
described by Beutler et al.** Instead of 0.5ml, 0.3 ml
of lens supernatant and 0.5ml of erythrocyte hom-
ogenate was used for the estimation. Superoxide
dismutase activity was estimated as per the method
described by Misra and Fridovich.** The enzyme
activity has been expressed in terms of U/min/mg
protein.

Estimation of Pro-Oxidant Levels

The whole lens homogenate (0.5ml) and erythro-
cyte homogenate (0.5ml) was used to determine
MDA levels as described by Ohkawa et al.*® The
nitrite levels in lens were determined according to
the method described by Giustarini et al.*® It was
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calculated using standard curve which was plotted
using sodium nitrite solution.

Estimation of Calcium Levels and
Ca-ATPase Activity

Calcium levels were estimated in the supernatant
using the diagnostic kit (Accucare Ltd., India).
Ca-ATPase activity in the lens sample was measured
by the method of Hjerten and Pan.”” The phosphorus
liberated was calculated using standard curve that
was plotted using standard potassium dihydrogen
phosphate. Results were expressed as inorganic
phosphorus liberated /min/mg protein.

Statistical Analysis

Results are presented as mean +standard error of the
mean (SEM). Statistical differences between the means
of the various groups were evaluated using one-way
analysis of variance (ANOVA) followed by Tukey’s
test. Data were considered statistically significant at a
p value <0.05.

RESULTS
Phytochemical Studies

The preliminary studies showed the presence of
flavonoids and phenolics. The level of total phenolic
content and flavonoids in the AcTp was found to be
22.67%w/w and 18.09%w/w, respectively, whereas
that in FFTp was found to be 3.83%w/w and
26.94%w /w, respectively.

On performing HPTLC analysis of the AcTp and
FFTp, the presence of rutin and quercetin was
confirmed qualitatively by peak purity spectra
between 200 and 700nm (Figure 1A&B).
Quantitaitve evaluation by HPTLC showed rutin to
be present as 5.37%w/w in AcTp and 2.37%w/w in
FFTp and quercetin to be 1.05%w/w in AcTp and
1.75%w/w in FFTp.

Pharmacological Studies

Morphological Assessment of Cataract Formation
Nine days old suckling rat pups of either sex upon
opening their eyes on the 14-15th day, developed
bilateral nuclear cataract to mature cataract (Figure 2).
Treatment of animals with both the extracts of
T. purpurea prevented significantly the development
of nuclear cataract (Table 1).

Copyright © 2016 Taylor & Francis Group, LLC

Effect of Tephrosia purpurea in Cataract 225

Effect on Various Biochemical Parameters
Related to Cataract

Selenite-induced cataractous animals exhibited sig-
nificantly decreased soluble protein levels and
increased insoluble protein levels in lens as compared
to that of control rats. Treatment with standard
quercetin, AcTp and FFTp for four weeks significantly
prevented the loss of the soluble proteins (Figure 3A)
and decreased the insoluble proteins (Figure 3B) as
compared to the selenite treated animals. The effect of
treatment with T. purpurea was comparable to that of
standard antioxidant quercetin.

Protein sulfhydryl content was significantly
reduced in lens of selenite treated animals as
compared to that of control rats. Treatment with
standard quercetin, AcTp and FFTp significantly
prevented the loss of the protein sulfhydryl content
(Table 2) in lens as compared to the selenite treated
animals.

The mean levels of reduced glutathione (GSH) in
erythrocytes and eye lens of selenite-induced
group were significantly lower than the age-matched
control animals while the treatment with standard
quercetin, AcTp and FFTp was able to prevent the
reduction in the GSH levels (Table 2). Further, SOD
levels in eye lens were decreased significantly due to
selenite administration in the animals. This loss of
SOD levels (Table 2) in the lenticular tissue was
significantly prevented by the treatment with stand-
ard quercetin, AcTp and FFTp.

Selenite administration in rats exhibited signifi-
cantly increased MDA levels in the erythrocytes
and the lenses as compared to those of control
rats. Treatment with standard quercetin, AcTp and
FFTp significantly decreased lenticular MDA levels
(Table 2).

Nitrite levels were found to be significantly higher
in lens of selenite treated animals as compared to
those of control rats. Treatment with standard quer-
cetin, AcTp and FFTp significantly prevented the
increase in the nitrite levels (Table 2) as compared to
selenite-induced cataractous rats.

Calcium Levels and Calcium ATPase
Activity in Lens

Increase in calcium levels in the lenticular tissue was
found due to selenite administration as compared to
those of control rats. The calcium levels were signifi-
cantly decreased by the treatment with standard
quercetin, AcTp and FFTp (Figure 4A) as compared
to the selenite-induced cataractous rats.
Selenite-induced cataractous rats exhibited signifi-
cantly decreased calcium ATPase activity in lens as
compared to those of control rats. Treatment with
standard quercetin, AcTp and FFIp significantly
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FIGURE 1 Spectral overlay of alcohol extract and flavonoid rich fraction of T. purpurea with (A) standard rutin and (B) standard
quercetin.
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FIGURE 2 Effect of alcohol extract and flavonoid rich fraction of T. purpurea on morphological changes in selenite-induced cataractous
lens. Group I: control animals, Group II: animals treated with selenite only, Group III: animals treated with selenite and quercetin
(I mg/kg, p.0), Group IV: animals treated with selenite and flavonoid rich fraction of T. purpurea (40 mg/kg, p.o), Group V: animals
treated with selenite and alcohol extract of T. purpurea (300 mg/kg, p.o).

increased calcium ATPase activity in lens (Figure 4B)
as compared to selenite-induced cataractous rats.

DISCUSSION

The purpose of the present study was to evaluate the
potential anti-cataract effects of T. purpurea in selenite-
induced cataract. This model incorporates many of
the features present in the senile cataract and diabetic
cataract.'® Selenite is strong oxidizing agent and
catalyzes the oxidation of critical sulthydryl groups
on proteins and glutathione that results in the forma-
tion of protein aggregates which leads to progression
of cataract. The biochemical processes occurring
during production of cataract by selenite includes
ROS generation, oxidative damage of the critical

Copyright © 2016 Taylor & Francis Group, LLC

sulfhydryl groups of membrane Ca**-ATPase, calcium
accumulation, calpain mediated proteolysis, precipi-
tation of fragmented lens crystallins and loss of
cytoskeletal proteins.'®

Our observations of the morphological examin-
ation of the lenses showed that cataract progression
was decreased by the treatment with T. purpurea
suggesting its anti-cataract potential which may be
attributed to its anti-oxidant activity due to presence
of flavonoids like rutin and quercetin. Further bio-
chemical estimations were done to support the mor-
phological examination.

Selenite cataract is characterized by marked decline
in water soluble protein through protein insolubiliza-
tion.'® Similar changes are also observed in human
cataract.”® There was significant change observed in
the soluble as well as the insoluble protein in the
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FIGURE 3 Effect of alcohol extract and flavonoid rich fraction of T. purpurea on (A) soluble protein levels in lens and (B) Insoluble
protein levels in lens. Each bar represents Mean+S.EM of six experiments. *significantly different from control (p<0.05),
#significantly different from selenite control (p <0.05). Group I: control animals, Group II: animals treated with selenite only, Group III:
animals treated with selenite and quercetin (1 mg/kg, p.o), Group IV: animals treated with selenite and flavonoid rich fraction of
T. purpurea (40mg/kg, p.o), Group V: animals treated with selenite and alcohol extract of T. purpurea (300 mg/kg, p.o).

TABLE 1 Morphological examination of cataractous rat lens in selenite-induced cataract.

Groups Stage 0 Stage 1 Stage 2 Stage 3
I 12 - - -
II - - 4 8
III 1 6 3 2
v - 4 5 3
Vv - 4 6 2

Group I: control animals, Group II: animals treated with selenite only, Group III: animals treated with
selenite and quercetin (1 mg/kg, p.o), Group IV: animals treated with selenite and flavonoid rich fraction of
T. purpurea (40mg/kg, p.o), Group V: animals treated with selenite and alcohol extract of T. purpurea
(300 mg/kg, p.o). Stage 0: normal transparent lens, Stage 1: lens with minimal nuclear opacity, Stage 2: lens
with partial nuclear opacity, Stage 3: lens with mature dense opacity.

TABLE 2 Effect of alcohol extract and flavonoid rich fraction of T. purpurea on protein sulfhydryl content, nitrite levels and SOD levels
in lens, GSH levels and MDA levels in lens and erythrocytes.

Parameter Group I Group 2 Group 3 Group 4 Group 5
Protein sulfhydryl content (umol/g protein)  17.25+0.42 12.80 +0.55° 16.61 +0.66" 16.33 +0.37° 16.63 +0.82°
GSH in lens (umol/g wet tissue) 8.25+0.14 6.06+0.07° 8.11+0.12° 8.01+0.28" 7.88+0.16°
GSH in erythrocytes (nmol/g Hb) 803.51+12.54  47851+18.92*  768.74+23.65°  759.61+25.27°  763.54+28.69"
SOD levels in lens (U/mg protein) 3.48+0.36 1.03 +0.09 3.08 £0.12° 2.97 +0.08° 2.84+0.13°
MDA in lens (nmoles/g protein) 3.63+0.23 8.21+0.43" 4.02+0.12° 4.12+0.31° 4.07£0.20°
MDA in erythrocytes (nmol/g Hb) 27526+7.08  390.12+4.44°  28231+6.86°  277.30+8.62°  27541+8.75

Nitrite levels in lens (nmole/g wet tissue) 302.75 +8.00 437.25+21.63%  301.00+7.63° 343.25+20.57°  344.25+20.34°

Group I: control animals, Group II: animals treated with selenite only, Group III: animals treated with selenite and quercetin (1 mg/kg,
p-0), Group IV: animals treated with selenite and flavonoid rich fraction of T. purpurea (40 mg/kg, p.o), Group V: animals treated with
selenite and alcohol extract of T. purpurea (300 mg/kg, p.o).

“Significantly different from control (p <0.05).

PSignificantly different from selenite control (p<0.05).
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FIGURE 4 Effect of alcoholic extract and flavonoid fraction of T. purpurea on (A) calcium levels in lens and (B) Ca-ATPase activity in
lens. Each bar represents Mean +S.E.M of six experiments. *significantly different from control (p <0.05), #significantly different from
selenite control (p<0.05). Group I: control animals, Group II: animals treated with selenite only, Group III: animals treated with
selenite and quercetin (1 mg/kg, p.o), Group IV: animals treated with selenite and flavonoid rich fraction of T. purpurea (40 mg/kg,
p-0), Group V: animals treated with selenite and alcohol extract of T. purpurea (300 mg/kg, p.o).

selenite-induced group compared to that of the age
matched control rats. This may be due formation of
the insoluble high molecular weight protein aggre-
gates which represent an intermediate stage in con-
version of water soluble to water-insoluble proteins.*’
The insoluble protein levels were found to be reduced
in the groups treated with standard quercetin, AcTp
and FFTp. Pre-treatment with these extracts may
delay the oxidation of these proteins and formation of
protein aggregates, hence may delay the progression
of cataract.

Normal lens contain an unusually high concentra-
tion of GSH which decreases in almost all types of
cataract. GSH maintains protein thiol groups in the
reduced state and prevents the cross linking of soluble
crystallins in the lens.*® Supplementation of GSH or
maintenance of its level in lens may help to maintain
its protective ability against oxidative stress and lead
to slower age-related loss of antioxidant activity of
lens and eventually delay the onset of cataract.’’ We
found that AcTp and FFTp were able to restore the
levels of GSH and thus showing potential anti-oxidant
effect. SOD plays a critical role in protecting cells from
oxidative stress. Selenite administration was found to
decrease the activity of SOD in the lens* accompa-
nied by the generation of free radical species in the
aqueous humor.** Restoration of activity of the anti-
oxidant enzymes in standard quercetin, AcTp and
FFTp treated groups could be attributed to their
antioxidant effect. Free radical-induced lipid perox-
idation indicates oxidative stress which plays a
significant role in degradation, oxidation, cross link-
ing and aggregation of lens proteins and leads to lens
opacity in selenite model which was seen as higher
levels of MDA in selenite-induced group. Lower
levels of MDA in AcTp and FFTp treated groups are
an indication to the prevention of lipid peroxidation.

Copyright © 2016 Taylor & Francis Group, LLC

Tephrosia purpurea has been shown to possess potent
free radical scavenging activity in vitro by various
researchers®>?* which support our observation in vivo.
Many studies have shown that flavonoids can prevent
oxidative damage and experimental cataract progres-
sion.*>?® Further, rutin, a major flavonoid present in
T. purpurea, has been also reported to retard the
progression of cataract in selenite-induced cataract.””

One of the pathological events leading to protein
precipitation in selenite model is mediated through
disulfide cross-linking of protein via sulfhydryl oxi-
dation, leading to high-molecular-weight aggregate
formation, protein precipitation and lens opacifica-
tion.’%° At 4 weeks post-selenite injection, selenite-
induced group had significantly lower levels of
protein sulfhydryl content over control animals. In
the treated groups, protein sulfhydryl content was
found to be increased, again confirming its protective
effect against oxidative damage. This may be due to
its restoration of the glutathione reductase activity.
Oxidative damage of the critical sulfhydryl groups of
proteins could lead to the inactivation of membrane
proteins like Ca**-ATPase as well as inhibition of
selective calcium permeability. Selenite cataract shows
significant decrease in Ca®’-ATPase activity and
increase in lenticular calcium levels. Increased lens
calcium could be due to inhibition of outwardly
directed Ca**-ATPase pumps or inhibition of Na/Ca
exchange. Moreover, in rodent lenses, the calcium
influx was observed to cause activation of calcium
dependent proteases, which partially degrade the
crystallins and thereby resulting in the protein
insolubilization.'® In the treated groups, lower levels
of calcium and higher levels of Ca**-ATPase activ-
ity were observed attributing to their protective
effect on cataract. Disulfiram and Verapamil hydro-
chloride have also reported similar effects.***!
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Babizhayev et al.** reported that lipid peroxidation
causes the oxidative inhibition of Ca**-ATPase in
several tissues including the lens, and induces
increase in membrane permeability of Ca®*. Since
the plant shows potential reduction in the lipid
peroxidation and increases the protein sulfhydryl
content, it may be responsible for the restoration of
the Ca”*-ATPase activity as well as the Ca>* levels.

Nitric oxide (NO) reacts readily with the super-
oxide anion, to form a strong oxidant, peroxyni-
trite.**** This reaction is highly favorable under
reduced concentrations of SOD which is found in
the selenite-induced group. Peroxynitrite, which is
known to oxidize sulfhydryls induces membrane lipid
peroxidation.45 Moreover, NO can affect the levels of
both free protein thiols and total glutathione levels in
cells*® causing opacification. Nitrite levels, an indirect
measurement of NO was found to be significantly
higher in the selenite-induced group. These levels of
nitrite were found to be decreased with treatment
which may be responsible for increasing Ca**-ATPase
activity and hence decreasing the Ca®* accumulation.
Thus, suggesting the protective effect of the extracts in
preventing the cataract formation.

CONCLUSIONS

The results of the present study indicate that treat-
ment with T. purpurea is effective in preventing the
progression of cataract by maintaining the antioxidant
status and preventing protein oxidation and lipid
peroxidation in lens. This protective effect was also
manifested morphologically as a decreased frequency
and intensity of lenticular opacification. However,
further studies are required to justify its use in
humans for prophylaxis or treatment of cataract.
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