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ABSTRACT: We have evaluated the efficacy of methanolic extract of Vernonia
cinerea (MEVC) in selenite induced cataract using Sprague Dawley rats. Previous
reports suggest that phytochemicals or natural plant products retard the process of
cataractogenesis by scavenging free oxygen radicals. Hence, the present study
sought to assess the potential of MEVC on in vivo selenite induced cataract models.
The antioxidant activity was comparatively studied using DPPH radical scavenging
and FRAP assay. MEVC exhibited higher DPPH radical scavenging activity as well
as reducing power assay. In this study, cataract was induced by a single
subcutaneous injection of sodium selenite (4µg/ g body weight) on rat pups. MEVC
was administered orally from 8th day upto 21st day at a concentration 5 µg/g body
weight. Cataract was visualized on 16th day with the help of an ophthalmoscope and
later on with the naked eye. On the 30th day, rats were euthanized by sodium
pentothal injection, lenses were excised and the biochemical parameters such as
activity of catalase (CAT), Ca2+ ATPase and the content of reactive oxygen species
(ROS), lipid peroxidation products (TBARS) were estimated and found effective in
the treatment of cataract. We have also carried out experiments to assess the non
toxic nature of MEVC in liver, kidney and serum and observed no significant
variation in the GOT and GPT levels

INTRODUCTION: Visual disability is a common
condition globally, affecting approximately 45
million and more than a third of blindness is caused
by cataract. Approximately 25% of the population
over 65 and about 50% over 80 has serious loss of
vision because of cataract 1. Cataract is a clouding
of the lens of the eye that can impair vision. At
present, the most effective treatment of cataract is
surgical extirpation of opaque lens, but it is
expensive and not free from risk factors 2.
Pharmacological intervention that prevents or
slows progression of cataractogenesis has a
significant health impact.
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Several studies reported that natural antioxidants
and herbal drugs have potential anticataract activity
3, 4, 5
. Loss of transparency during cataract
formation results from a variety of complex
metabolic and physiologic mechanisms. In the cell,
reactive oxygen species (ROS) may initiate a surge
of toxic biochemical reactions such as peroxidation
of membrane lipids and extensive damage to
proteins causing intracellular protein aggregation
and precipitation and eventually leading to lens
opacification 6.
Oxidative stress leads to the production of ROS
implies, intracellular production of those oxygen
intermediates threatens the integrity of various
biomolecules in lens disturb cellular homeostasis
through protein modification and lipid peroxidation
7
. In addition to cataract oxidative stress is
associated in wide selection of disorders including
ischaemia, reperfusion injury, neurodegenerative
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disease, diabetes, inflammatory diseases and aging.
We know lens has a well designed system of
defense against oxidation. It uses both enzymatic
(catalase, Ca2+ATPase) and non enzymatic (level of
TBARS, ROS content) defense system to neutralize
free radicals. Intake of food containing
micronutrients that scavenge oxidants acts as
antioxidant and anticataractostatic potential 8.
Selenite overdose cataract is a rapid and convenient
model of study in experimental cataract. Major
events of selenite cataract are decreased enzymatic
action, loss of calcium homeostasis, generation of
reactive oxygen species, lipid peroxidation,
insolubilization
of
proteins,
decreased
concentration of water soluble proteins. Of the
above, ionic homeostasis has been implicated in
selenite cataract and most other types of cataract.
Naturally occurring compounds like flavonoids,
alkaloids, tannins, anthocyanins, terpenoids etc. are
known to exhibit antioxidant activity contain highly
active pharmacological
compounds. These
compounds isolated from a part or whole of the
medicinal herb act as pharmaceutical drugs have
therapeutic potential against cataract. Vernonia
cinerea (Linn.) known as little ironweed, is a
common annual weed (Asteracea) with a wide
range of geographical distribution.
The whole plant has great medicinal value in
diverse traditional usage in different nations and
also gets recognition in the Ayurvedas. It is used in
decoction or infusion to treat fever. It provides
remedy for spams of the urinary bladder and
strangury, and is often combined with quinine to
treat malaria. Chloroform extract exhibited
antidiuresis 9 property. Sesquiterpene lactones,
which possess antimalarial activity, have been
isolated from the plant 10. Both polar and non-polar
fraction of the plant extract showed analgesic,
antipyretic and anti inflammatory effect. Paste of
stem is used to heal wounds, while flowers are
traditionally used to treat conjunctivitis, arthritis.
Polar extract of V.cinerea is found to have
antidiarrhoeal activity 11. Antibacterial 12 and anti
larval activity against filarial vector 13 was
reported. CCl4 fraction of methanolic extract
possesses significant antioxidant properties 14.
Besides these, ancient Ayurvedic literature also
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suggests the ophthalmic property of V.cinerea.
Hence, the present study is aimed at systematically
estimating the diverse therapeutic potentials of
methanolic extract of V.cinerea (whole plant) with
respect to antioxidant and anticataract properties.
MATERIAL AND METHODS:
Materials:
All the biochemicals were purchased from SigmaAldrich Chemical Company (St. Louis, USA) and
other chemicals and solvents of analytical grade
were from SRL Chemicals (Mumbai, India).
Plant material:
Whole plant of Vernonia cinerea was collected
from Thiruvananthapuram District, Kerala State,
India. The reference sample for the plant was kept
in the herbarium of University of Kerala, Accession
Number 5809.
Preparation of Plant extract:
200g of V.cinerea were taken in a round-bottomed
flask, 80% methanol was added such that it covered
the material and refluxed in a water bath at 650C
for 24h. The supernatant was removed and the
extraction was repeated twice. The extract was
cleared of low polarity contaminants, such as fats,
terpenes, chlorophyll by repeated extraction with
petroleum ether. Methanolic extract contained the
bulk of polyphenols and this extract was
evaporated in vacuum. The non toxic extract was
dissolved in water and employed for the in vivo
studies.
Animal Experiments:
Sprague-Dawley rat pups at 8-10 days postpartum
were housed along with their mother in
polypropylene cages under a day/night cycle of 12
h, at 25±1°C room temperature. The rats received
laboratory chow (Hindustan Lever Ltd., India) and
distilled water.
All ethical guidelines were followed for the
conduct of animal experiments in strict compliance
with the Institutional Animal Ethical Committee
and Committee for the Purpose of Control and
Supervision of Experiments on Animals
(CPCSEA), Government of India [Sanction No:
IAEC-KU-40/2011-'12-BC-AA(25)]. The rat pups
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were grouped as follows with 12 pups in each
groupG I - Control (normal laboratory diet)
G II - Selenite-induced (4 μg/ g body weight) +
normal laboratory diet
G III - Sodium selenite + MEVC (5 μg/ g body
weight) + normal laboratory diet
G II, III were given a single subcutaneous
injection of sodium selenite (4 μg/g body weight)
on the 10th day, while rats of G I were injected with
sterile water 15. MEVC was administered as orally
from 8th day upto 21st day at the concentration 5
μg/g body weight. Cataract could be visualized
from the 16th day with the help of an
ophthalmoscope and later on with the naked eye.
On the 30th day, rats were euthanized by sodium
pentothal injection, lenses were excised and the
experiments conducted.
Toxicity examination:
Activity of SGOT/GOT was measured by the
method of Reitman and Frankel 16. 1 ml of
substrate [dissolve 0.3 g L-Aspartate and 50 mg of
oxoglutarate in 20-30 ml of phosphate buffer (0.15
M, pH 7.5) and to this add 10% NaOH (1.1 ml) to
bring the pH to 7.5. Make up the volume to 100 ml
with phosphate buffer] was taken in two tubes each
and incubated at 37 °C for a few minutes. To one
tube (Test), add 0.2 ml of serum/tissue homogenate
and shaken gently. Exactly after 1h, add 0.07 ml of
aniline-citrate reagent (Dissolve 50 g citric acid in
50 ml of distilled water and to this add an equal
volume of redistilled aniline) to both tubes and 0.2
ml serum/tissue homogenate to the second tube
(Blank). After 20 minutes, add 1 ml of DNPH
(Dissolve 200 mg of 2-4-dinitrophenyl hydrazine in
85 ml of concentrated HCl and make up to one litre
with distilled water) reagent to both tubes and
incubate for another 20 minutes.
Remove the tubes from the bath and add 10 ml of
0.4 N NaOH and read absorbance at 520 nm after
10 minutes against reagent blank taking distilled
water instead of serum/tissue homogenate. A
pyruvate (1%) standard is prepared and activity
calibrated using standard activity chart. In the
measurement of SGPT/GPT, 2ml of substrate
(Dissolve 5.0 g of DL-alanine and 20 mg of
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oxoglutaric acid in 20-30ml of phosphate buffer
and add 0.5 ml of 10% NaOH to bring the pH to
7.5, can be stored in a refrigerator with a few drops
of chloroform) was taken in two tubes each and
incubated at 37 °C for a few minutes. The
following procedure is taken in the case of the
measurement of SGOT/GOT.
DPPH free radical scavenging activity:
The DPPH radical scavenging activity was
measured by the method of Blois17. 0.1 mM
solution of DPPH in ethanol was prepared and 0.1
ml of this solution was added to test solution at
different concentrations (20 µM - 220µM) and
made up to 3.0 ml with appropriate solution of
ethanol-water to get 90% ethanol water system.
After incubation for thirty minutes, the absorbance
was measured at 517 nm. A system devoid of the
MEVC served as control. All determinations were
performed in triplicate. The IC50 value
(concentration of sample corresponding to 50%
inhibition of absorbance) was used to compare
DPPH scavenging activity. Lower the IC50 value,
higher the free radical scavenging activity.
Ferric reducing antioxidant power (FRAP)
assay:
FRAP assay was performed according to the
methods of Benzie and Strain18 with slightly
modification. An amount of 200 μl extracted
samples were mixed with 3 mL FRAP reagent in
test tubes and undergoes vortex. Blank samples
were prepared for both methanol and deionized
water extracted samples. Both samples and blank
were incubated in water bath for 30 minutes at
37oC and the absorbance of the samples was
determined against blank at 593 nm using aqueous
solution of FeSO4.7H2O as standard. The values
obtained were expressed as µM of ferrous
equivalent per gram of freeze dried sample.
Estimation of the activity of Catalase:
Activity of catalase was measured by the method of
Aebi19. Reaction mixture containing 2.0 ml of
enzyme preparation (in 50 mM phosphate buffer,
pH 7.0) and 1.0 ml of 30 mM H2O2 (in 50 mM
phosphate buffer, pH 7.0) was prepared. A system
devoid of the substrate (H2O2) served as the
control. Reaction was started by the addition of the
substrate and decrease in absorbance monitored at
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240 nm for 30 seconds at 25°C. The difference in
absorbance per unit time was expressed as the
activity. One unit is defined as the amount of
enzyme required to decompose 1.0 μmole of
hydrogen peroxide per minute at pH 7.0 and 25°C.
Estimation of the activity of Ca2+ATPase:
The activity of Ca2+ ATPase in the lens samples
was measured by the method of Rorive and
Kleinzeller 20. 0.25 ml of Tris – HCl buffer (0.4 M,
pH 7.4) and 0.25 ml of 40 mM ATP (Tris salt) are
taken in three test tubes kept in ice. To tubes 1 and
3, 0.25 ml of 40 mM CaCl2 was added. At time
zero, the reaction was started by the addition of
0.25 ml of enzyme extract to tubes 1 and 2. The
volume in all the tubes was adjusted to 2 ml with
distilled water. The tubes were incubated at 37°C
with gentle shaking for 30 min. (Under these
conditions, the release of phosphate will be linear
for up to 60 min). The reaction was stopped by
placing the tubes in ice and addition of 0.4 ml of
ice-cold 35% TCA.
The tubes were then centrifuged for 10 min at
10,000 rpm in a refrigerated centrifuge. The
supernatant can be kept frozen for later estimation
of phosphate content. The phosphate content was
estimated by the method of Fiske and Subbarow21.
Because of the instability of ATP in acid solutions
containing molybdate, tube 3 was used as a control
to determine the phosphate liberated in the absence
of enzyme. Results are expressed as micromoles of
phosphate liberated/mg protein/h.
Determination of Thiobarbituric acid reactive
substance (TBARS):
Levels of TBARS were estimated by the method of
Niehaur and Samuelsson 22. Tissue homogenate
was prepared in 0.1 M Tris- HCl buffer. 1 ml of the
homogenate was combined with 2 ml of TCATBA-HCl reagent and mixed thoroughly. The tubes
were boiled for 15 min and the precipitate removed
after cooling by centrifugation at 1000 x g for 10
min. Absorbance of the samples was read at 535
nm against a blank (without tissue homogenate).
Results are expressed as μmoles/g tissue and
calculated from the extinction coefficient of MDA.
Determination of reactive oxygen species (ROS)
The level of ROS was determined by the method of
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Davidson et al 23 which is expressed as
fluorescence intensity (FI)/mg lens protein. A 10%
(w/v) lens homogenate was prepared in phosphate
buffer (100mM, pH 7.4) from this aliquots were
taken for ROS estimation and protein estimation. In
a tube 150- 200μl (5 mg protein) lens homogenate
was taken, make up the volume to 990μl with
homogenate buffer and 10.0μl of dichloro
fluoroscien diacetate (1mM) was added to each
tube including the buffer blank and allowed to
incubate at 37°C for 30 min and centrifuged at
10,000 rpm for 15 min and the fluorescence of
supernatant was recorded at an absorbance of 502
nm and an absorbance of 523 nm using a
spectrofluorimeter.
Estimation of protein content:
The protein content of the samples was determined
by the method of Lowry et al24 using bovine serum
albumin as the standard. To 0.04ml of sample,
1.0ml with distilled water and 5.0ml alkaline
copper sulphate reagent were added and incubated
for 10 min at room temperature. To this, 0.5ml of
Folin’s phenol reagent was added, incubated for 20
min at room temperature and absorbance measured
at 670nm. Protein concentration was calculated
from a standard curve taking 20-100μg BSA and
measured against a reagent blank.
Statistical analysis:
All statistical calculations were carried out with
statistical package for Social Sciences (SPSS)
Software Program. The values were expressed as
the mean ± SD. The data were statistically analyzed
using one-way analysis of variance (ANOVA) and
significant difference of means was determined
using Duncan’s multiple range tests at the level of
p < 0.0525.
RESULTS:
The DPPH radical scavenging activity of MEVC
was used for the measurement of antioxidant
property of MEVC as given in (Fig. 1). The IC50
(50% inhibition of radical) of MEVC was 32 µg/ml
as compared to quercetin 27 µg/ml, indicating
appreciable antioxidant potential of MEVC. FRAP
assay for reducing power is widely used method to
evaluate the antioxidant activity of polyphenols and
may serve as a significant reflection of this
efficacy.
MEVC showed a concentration
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dependent increase in the absorbance as an
indication of its increased activity is shown in (Fig.
2).

FIG. 1: DPPH RADICAL SCAVENGING ACTIVITY
Antioxidant activity of MEVC Antioxidants are able to
reduce the stable DPPH radical to yellow-colored and the
antioxidant power is indicated by the degree of discoloration
which could be determined by measuring of a decrease in the
absorbance at 517nm.
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TABLE 1: PARAMETERS EVALUATED TO ASSESS
NON TOXIC NATURE OF MEVC IN RATS.
GI
GII
GIII
Parameters
SGPT
24.87± 2.46a
24.04± 2.61a
24.02± 2.16a
SGOT
54.36± 4.17b
54.83± 3.2b
55.23± 3.29b
c
c
Liver GPT
11.32± 1.38
10.16± 1.52
11.28± 1.26c
d
d
Liver GOT
20.98± 1.04
20.76± 1.32
18.83± 0.94d
e
e
Kidney GPT
5.38± 0.25
5.34± 0.28
5.58± 0.16e
f
f
Kidney GOT
12.61± 0.83
12.74± 0.86
11.61± 1
Each value represents mean ± SD of six values. Activity of
GOT and GPT expressed as IU/L. IU/L (GOT): μmoles of
oxaloacetate liberated/min./mg protein. IU/L (GPT): μmoles
of pyruvate formed/min./mg protein. G-I: Control, G-II:
Selenite-induced (100µM Sodium selenite), G-III: Seleniteinduced (100µM Sodium selenite) + MEVC (2.5 µg/ml).
Results considered significantly different when P < 0.05. The
alphabets a, b, c, d, e and f represents no significant
difference indicate non toxic nature of MEVC.

Morphological examination of lens:
In our study, selenite administration (4µg/g body
weight) in G II rat pups resulted cataractous lenses
(100% cases). But in G I (control) no opacification
of lenses. On the same way G III, which has
received MEVC, resulted no opacification reveals
its protective effect (Fig. 4).

FIG. 2: FERRIC REDUCING ANTIOXIDANT POWER
(FRAP) ASSAY
Antioxidant activity of MEVC. The total antioxidant
capacities of the plant extracts was determined by FRAP
method. The principle of the assay is based on the reduction
of ferric 2, 4, 6-tripyridyl-S-triazine [Fe (III)-TPTZ] to the
ferrous 2, 4, 6-tripyridyl-S-triazine [Fe (II)-TPTZ] complex
by a reductant at low PH. This complex has an intense blue
colour that can be monitored at 595 nm. Increases in
absorbance indicate increase antioxidant property.

Table 1 Activity of GOT and GPT in Group I (G I),
Group II (G II) and Group III (G III) Lenses of Rat.

FIG. 3: TOXICITY STUDY.
Toxicity study was carried out to determine toxic effect of
MEVC in liver, kidney and serum of experimental animals.
Histopathological studies in liver (A) and kidney (B) showed
no changes in the arrangement of cells. This reveals non toxic
effect of MEVC.
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important mechanism for calcium accumulation in
selenite nuclear cataract.
Thus, increased lens calcium may be due to
oxidation of sulfhydryls and to other changes in the
membranes caused by selenite, leading to inhibition
of the Ca2+ATPase pump and selective calcium
permeability. The Ca2+ATPase in selenite induced
G II (4µg/g body weight) were significantly
reduced when compared to that of G I (P<0.05) and
G III (Fig. 5B).

FIG 5: ACTIVITY OF CATALASE AND CA 2+ ATPASE
G-I: Control, G-II: Selenite-induced (100µM Sodium
selenite), G-III: Selenite-induced (100µM Sodium selenite) +
MEVC (2.5 µg/ml). Activity of Catalase (A): µmoles H2O2
consumed/min/mg protein and Ca2+ATPase (B): (moles
phosphate liberated/mg protein/h). Comparison between
groups, different alphabets indicate significant difference at
p<0.05. Each value represents mean ± SD of six values.
FIG 4: MORPHOLOGICAL EXAMINATION OF LENS
The development of cataract in the rat lens was assessed by
slit -lamp examination. All rat pups in Group II (which
received s.c. injections of sodium selenite) exhibited dense
opacification of the lenses. In contrast, rat pups in GIII (which
received MEVC, along with sodium selenite) exhibited no
opacification as that of control (Group I)

Cataract formation is initiated by the free radical
hydrogen peroxide found in the aqueous humor.
Catalase is a specific scavenger of hydrogen
peroxide and its activity goes significantly reduced
in cataract induced group (G II; P<0.05) when
compared to the control, whereas the activity
remains same as that of control in MEVC treated
group. (Fig.5A). Increased lens calcium could be
due to inhibition of outwardly directed Ca2+ATPase
pumps. Lens from rats injected with selenite
showed a 50% decrease in Ca2+ATPase activity.
Inhibition of Ca2+ATPase may be the most

Lipid peroxidation is a very complex process that
involves the chain reaction of free radicals with
polyunsaturated fatty acids. These reactions lead to
rearrangements of double bonds in conjugated
dienes, hydroperoxide generation etc. It is also
associated with membrane damage and is a
standard measure for free radical mediated cellular
damage. The level of TBARS in selenite
administered G II was increased when compared to
that of G I. In contrast, the level of TBARS in G
III, MEVC produced a reduction in its level
compared to G II lenses (P<0.05) (Fig. 6A)
In lens, reactive oxygen species assault
biomolecules including DNA, RNA, phospholipids
and proteins leading to lipid peroxidation and
depletion of the antioxidant enzymes. The extent of
intracellular oxidation in lens homogenate was
examined by measuring the level of ROS
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production by DCFDA fluorescence intensity.
Selenite induction caused an increase in lenticular
ROS production in G II animals compared to G I.
Whereas the pretreatment with MEVC before
selenite induction maintained the activity in near
normal levels compared to G II (Fig. 6B).

FIG 6: CONCENTRATION OF TBARS AND ROS
CONTENT
G-I: Control, G-II: Selenite-induced (4 μg/g body weight), GIII: Selenite-induced + MEVC (5 μg/g body weight) treated.
Concentration of TBARS (A): Values expressed as
nmoles/100g wet tissue and ROS (B): values expressed as
fluorescence intensity/mg protein. Comparison between
groups, different alphabets indicate significant difference at
p<0.05. Each value represents mean ± SD of six values.

DISCUSSION: Phytochemicals and natural
products have been used as therapeutics in
medicine because they are free from adverse side
effects. Prevention of cataract has generated
considerable interest in recent years. Although
there is no way to cure or reverse the effects of
cataract, prevention strategies can definitely slow
the rates. Common cataract prevention methods
include regular eye exams, eating foods rich in
antioxidants etc.26. Selenite induced cataract has
received much attention and was worked upon as a
model system for oxidative-stress-induced cataract.
Oxidative stress is involved as a common
underlying mechanism and augmentation of the
antioxidant defenses of the lens has been shown to
prevent or delay experimental cataract. The selenite
experimental model was selected because of its
rapid, effective and reproducible cataract
formation.
One of the objectives of cataract studies is hence to
examine the feasibility of preventing its formation
pharmacologically
by
use
of
metabolic
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antioxidants. A number of previous reports suggest
therapeutic potential of V. cinerea against diverse
types of ailments27, 28, 29. But the effectiveness of
MEVC against selenite induced cataract in rat pups
were presented in this report first. Phytochemicals
and flavonoids present in plants can scavenge
harmful reactive oxygen species and thus can form
an antioxidant system.
In vitro radical scavenging activity by DPPH
radical assay was conducted to ascertain the
antioxidant potency of MEVC. DPPH is a stable
free radical at room temperature and accepts an
electron or hydrogen radical to become a stable
diamagnetic molecule 30. The reduction capability
of DPPH radical was determined by the decrease in
its absorbance at 517 nm. This is an excellent
method used to evaluate antioxidant property based
on their ability to donate a hydrogen ion and is an
excellent method used to evaluate antioxidants. The
IC50 (50% inhibition of radical) of MEVC was 32
µg/ml as compared to quercetin 27 µg/ml,
indicating appreciable antioxidant potential of
MEVC.
FRAP assay is widely used method to evaluate the
antioxidant activity of polyphenols. MEVC showed
a concentration dependent increase in the
absorbance as an indication of its increased activity
is shown in Fig 2. Some phenolic compounds such
as flavonoids and phenolic acids exhibited
antioxidant activity through their reductive capacity
in Fe3+-Fe2+ system 31.
The antioxidant enzyme catalase plays a critical
role in protecting cells from oxidative stress.
Catalase is found virtually in all aerobic organisms.
This enzyme serves in protect the cell from the
toxic effect of small peroxides. In eye, catalase is
concentrated in the epithelial layer. The main
function of catalase may be to protect the lens from
exogenous hydrogen peroxide produced by auto
oxidation 32.
The inhibition of this enzyme may leads to the
production of highly reactive hydroxyl radicals.
Since it is a specific scavenger of hydrogen
peroxide, its activity was significantly reduced in
lenses of experimental animal group (Group II).
The decreased catalase activity in cataractous
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lenses may be due to the retro inhibition by H2O2
produced. Our study indicates that catalase was
decreased in selenite induced cataract models,
whereas the activity of this enzyme reached to
normal level in MEVC treated group.
Selenite manifests its effect on lens by inducing
oxidative stress in the critical sulfhydryl groups of
proteins which could lead to the inactivation of
membrane proteins like Ca2+ ATPase. In MEVC
treated group, higher levels of Ca2+ ATPase activity
were observed attributing to its protective effect.
Thus phytochemicals or pharmaceutical drugs play
an important role for the prevention of cataract.
Previously published reports from our laboratory 33,
34
and other reports 35 agree with the obtained
results. In the present study with animal model, a
marked decrease in the activity of Ca2+ ATPase
was found in the lens of selenite induced rats.
Lipid peroxidation due to oxidative stress is
associated with membrane damage and is a
standard measure for free radical mediated cellular
damage. It was found that TBARS is the major
breakdown product of lipid peroxidation which is
significantly increased in human senile cataract 36.
Lipid peroxidation due to oxidative stress
implicated in cataractogenesis because the
accumulated
peroxidation
product
induces
fragmentation of soluble lens protein and damage
vital membrane structure, correlating with an
increase in lens opacity. The concentrations of the
lenticular TBARS were elevated following selenite
induction. The levels of TBARS reflect overall
tissue lipid peroxidation. Lower level of TBARS in
the MEVC treated group is an indication to the
prevention of oxidative stress and lipid
peroxidation, which may be due to antioxidant
property of this extract.
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level of ROS was found in MEVC treated group.
Therefore, the present investigation confirmed the
protective action of Vernonia cinerea against
oxidative stress in selenite induced cataract
formation. Further studies were attempted to do for
the isolation of active component present in
V.cinerea.
CONCLUSION: The findings, therefore, suggest
that V.cinerea has the therapeutic potential of lens
against selenite induced cataract. It is possible that
V.cinerea might be useful against lens damage
caused by ROS generation under oxidative stress. It
is also relatively nontoxic when given in small
doses. Hence, these findings are considered
pharmacologically significant; evaluation of active
component from V.cinerea will certainly uncover
novel therapeutic possibilities.
DISCLOSURE OF INTEREST: The authors
declare that they have no conflict of interest
concerning this article.
ACKNOWLEDGEMENT: Asha R, Research
Scholar is thankful to University of Kerala, India
for financial support in the form of University
Junior Research Fellowship.
REFERENCES:

Reactive oxygen species (ROS) are known
mediators of intracellular signaling cascades.
Excessive production of ROS may, however, lead
to oxidative stress, loss of cell function, and
ultimately apoptosis or necrosis37. A balance
between oxidant and antioxidant intracellular
systems is hence vital for cell function, regulation
and adaptation to diverse growth conditions.
Selenite induced group show high elevation of
ROS when compared to that of normal. Decreased
International Journal of Pharmaceutical Sciences and Research

1.
2.

3.

4.

5.

6.

7.

8.

Pascolini D and Mariotti SP: Global estimates of visual
impairment: Br J Ophthalmol 2010; 2011
Bockelbrink A, Roll S, Ruether K et al. Cataract surgery
and the development or progression of age related macular
degeneration; a systematic review. Survo Ophthalmol
2008; 53: 359-367.
Gupta SK, Kalaiselvan V, Srivastava S, Shyam SA and
Rohit. Evaluation of anticataract potential of Triphala in
selenite cataract; In vitro and in vivo studies.
J Ayurveda Integr Med 2010; 1:4
Rooban BN, Sasikala V, Gayathri DV, Sahasranamam V,
Abraham A: Prevention of selenite induced oxidative
stress and cataractogenesis by luteolin isolated from Vitex
negundo. Chem Biol Interact 2012; 196: 30-38.
Shambhu D Varma, Krish Chandrasekaran, Svitlana
Kovtun: Sulforaphane-induced transcription of thioredoxin
reductase in lens: possible significance against cataract
formation. Clinical Ophthalmology 2013; 7: 2091–2098.
Williams DL: Oxidation, antioxidants and cataract
formation: a literature review. Vet Ophthalmol 2006; 9:
292-298.
Donma O, Yorulmaz EO, Pekel H, Suggul N: Blood and
lens lipid peroxidation and antioxidant status in normal
individuals, senile and diabetic cataractous patients. Curr
Eye Res 2002; 25: 9-16.
Rooban BN, Sasikala V, Sahasranamam V and Abraham
A: Amelioration of selenite toxicity and cataractogenesis

1545

Asha and Abraham, IJPSR, 2015; Vol. 6(4): 1538-46.

9.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.

23.

24.

in cultured rat lenses by Vitex negundo. Grafes Arch Clin
Exp Opthalmol 2011; 249: 685-692.
Adeboye JO, Asije W and Awe SO: Diuretic and
antidiuretic activity of the leaf extracts of Vernonia
cinerea. Phytother Res 1997; 11(6): 454-456.
Chea A, Hout S, Long C, Marcourt L, Faure R and Azas
N: Antimalarial activity of sesquiterpene lactones from
Vernonia cinerea. Chem Pharm Bull (Tokyo) 2006; 54:
1437-1493.
Ganesh P, Kumar KV and Kumar HS: Antidiarrhoel
activity of methanolic extract of V.cinerea leaves less on
female albino rats. Inter Res J Pharm 2011; 2(5): 211-213.
Rizvi SMD, Biswas D. Arif JM and Zeeshan M: In-vitro
antibacterial and antioxidant potential of leaf and flower
extracts of Vernonia cinerea and their phytochemical
constituents. Int J Pharm Sci Rev Res 2011; 9 (2):164-169.
Arivoli S, Tennyson S and Martin J J: Larvicidal efficacy
of Vernonia cinerea (L) (Asteracea) leaf extracts against
the filarial vector Culex quinquefasciatus Say (Diptera:
Culicidae). J Biopesticides 2011; 4(1): 37-42.
Kumar PP and Kuttan G: Vernonia cinerea L scavenges
free radicals and regulates nitric oxide and
proinflammatory cytokines profile in carrageenan induced
paw edema model. Immunopharm and Immunotoxicol
2009; 31 (1): 94-102.
Ostadalova I, Babicky A and Obenberger J: Cataract
induced by administration of a single dose of sodium
selenite to suckling rats. Experimential 1978; 34: 222-223.
Reitman S and Frankel S: A colorimetric method for the
determination of serum GOT and GPT. Am J Clin Path
1957; 28: 56-63.
Blois MS: Antioxidant determination by the use of a stable
free radical. Nature 1958; 181: 1199-1200.
Benzie IFF and Strain JJ: Ferric reducing/antioxidant
power assay: Direct measure of total antioxidant activity of
biological fluids and modified version for simultaneous
measurement of total antioxidant power and ascorbic acid
concentration. Meth Enzymol 1999; 299: 15–27.
Aebi H. Catalase in vitro. Meth Enzymol 1984; 105:121126.
Rorive G and Kleinzeller A: Ca2 + activated ATPase from
renal tubular cells. Meth Enzymol 1974; 32: 303-306.
Fiske CH, Subbarow Y: Determination of phosphate. J
Biol Chem 1925; 66: 375.
Niehaur Jr WG and Samuelsson B: Formation of
malonaldehyde from phospholipids arachidonate during
microsomal lipid peroxidation. Eur J Biochem 1968;
6:126-130.
Davidson JF, Whyte B, Bissinger PH and Schiestl RH:
Oxidative stress is involved in heat induced cell death in
Sacharomyces cerevisiae. Pro Natl Acad Sci. 1996; 93:
5116- 5121.
Lowry OH Rusebrough NJ and Fair AL: Randall RJ.
Protein measurement with folin-phenol reagent. J Biol

E-ISSN: 0975-8232; P-ISSN: 2320-5148
Chem. 1951; 193: 265-275.
25. Steel RGD, Torrie JH and Dickey DA: Principles and
procedure of statistics a biometrical approach 1997.
26. Zhiyan J, Zhen S, Yuhui Z, Xiurong W and Ping L: Grape
seed proanthocyanidin extract protects human lens
epithelial cells from oxidative stress via reducing NF-κB
and MAPK protein expression. Mol Vis 2011; 17:210-217.
27. Gunjan Guha, Rajkumar, Ashok Kumar and Lazar
Mathew: Therapeutic potential of polar and nonpolar
extracts of Cyanthillium cinereum - In vitro. eCAM 2009;
1-11.
28. Md. Ahsanul Haque, Md. Musfizur Hassan, Atanu Das,
Bilkis Begum, Md. Yousuf Ali and Helal Morshed:
Phytochemical investigation of Vernonia cinerea (Family
Asteracea). J Appl Pharm Sci 2012; 79-83.
29. Kumazawa S, Taniguchi M, Suzuki Y, Shimura M, Kwon
M and Nakayama T: Antioxidant activity of polyphenols
in carob pods. J Agric Food Chem 2002; 50: 373-377.
30. Pin–Der-Duh X: Antioxidant activity of burdock (Arctium
lappa Linn): it's scavenging effect on free radical and
active oxygen. J Am Oil Chem Soc 1998; 75: 455-461.
31. Rabeta MS and Nur Faraniza R: Total phenolic content
and ferric reducing antioxidant power of the leaves and
fruits of Garcinia atrovirdis and Cynometra cauliflora. Int
Food Res J 2013; 20(4): 1691-1696
32. Varma
SD,
Srivastava
VK,
Richards
RD:
Photoperoxidation in lens and cataract formation:
preventive role of superoxide dismutase, catalase and
vitamin C. Ophthalmic Res. 1982; 14, 167-175.
33. Asha Radha, Sudha Devi Rukhmini, Sasikala Vilasini,
Priya Rajan Sakunthala, Balachandran Sreedharan,
Mohanan Puzhavoorparmbil Velayudhan and Annie
Abraham: Bioactive Derivatives of Curcumin attenuate
cataract formation in vitro. Chem Biol Drug Des 2012; 80:
887-892.
34. Sasikala V, Rooban, BN, Sahasranamam V and Annie
Abraham: Rutin ameliorates free radical mediated cataract
by enhancing the chaperone activity of α-crystalline.
Graefe's Archive for Clinical and Experimental
Ophthalmology 2013; 251 (7): 1744-1755.
35. Hui-Ping Qi, Shu-Qin Wei, Xiang-Chun Gao, Nan-Nan
Yu, Wan-Zhen Hu, Sheng Bi and Hao Cui:
Ursodeoxycholic acid prevents selenite-induced oxidative
stress and alleviates cataract formation: In vitro and in vivo
studies. Mol Vis 2012; 18:151-160.
36. Shambhu Dayal Varma, Svitlana Kovtun, MD and Kavita
Rajeev Hegde MD. Role of UV Irradiation and Oxidative
Stress in Cataract Formation. Medical Prevention by
Nutritional Antioxidants and Metabolic Agonists. Eye
Contact Lens. 2011; 37(4): 233–245
37. Cadenas E, Davies KJ. Mitochondrial free radical
generation, oxidative stress, and aging. Free Rad Biol Med
2000; 29: 222–230.

How to cite this article:
Asha R and Abraham A: Therapeutic Efficacy of Vernonia Cinerea in Selenite induced Cataract Models. Int J Pharm Sci Res
2015; 6(4): 1538-46.doi: 10.13040/IJPSR.0975-8232.6(4).1538-46.
All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are
available on Google Playstore)

International Journal of Pharmaceutical Sciences and Research

1546

