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ABSTRACT

The present study evaluated the in vitro anticatbrand antioxidant activities of aqueous leavesaett of
Achyranthes aspera Linn. against calcium-inducethreatogenesis using goat lenses. Transparent tedlgoat
lenes were incubated in artificial aqgueous humod divided into seven experimental groups. The etdrat a dose
of 100 pg/ml and 200 pg/ml were incubated simubasky with calcium (10 mM) for a period of 16 htavhin E
(100 pg/ml) was used as the standard drug. At titeaf the incubation, levels of various biochemjgatameters
such as protein content, malondialdehyde (MDA)idlipydroperoxides (LH), Cirinduced lipoprotein diene
formation, C&*"ATPase and enzymatic antioxidants like catalaseT{Cglutathione peroxidase (GPx), superoxide
dismutase (SOD), glutathione reductase (GSSH) anmdemzymatic antioxidant like reduced glutathio®SH)
were measured in the lens homogenate. Incubatitimaaicium chloride produced a mature cataract &nere was
a significant increase in LH and MDA and a decreas@rotein content, CAATPase, Cti-induced lipoprotein
diene formation and enzymatic and non-enzymaticoidants when compared to normal control. Our tesu
indicated that simultaneous incubation of the plextracts prevented the preoxidative damage cabgethlcium
chloride, which is evidenced from the improved @fitlant potential. The aqueous leaves extract dfyfamthes
aspera protected the lens against calcium-induceilative damage which might be helpful in delayihg
progression of cataract.

Key words: antioxidant; cataract; calcium chlorideghyranthes aspera.

INTRODUCTION

Cataract is a major cause of blindness worldwid&ranre so in developing countries. Surgery is thlg effective
treatment for cataract and the exact mechanismtislear. Although the surgery is recognized asidgpeine of the
safest procedure, there are significant rate ofptimations, leading to irreversibly blind eyes [$fudies are being
conducted to explore the mechanism of cataract@jgeneing various models of cataract and to tasgetial steps
to stop this process. Limitations in accessibilagceptability, and affordability of cataract sealiservices make it
more relevant and essential to look into altermafharmacological measures for treatment of théeatie. Thus,
much eagerness is being laid on identificationaifiral compounds that will help to inhibit catatmgnesis [2].
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Increased levels of lenticular calcium activatecieah dependent proteases. The activated proteagislyre
cytoskeletal proteins and lens crystalline. Cryistalcleavage would effect from lower molecular gigi peptides
that could, in turn, aggregate to produce highelemdar weight proteins [3].

In addition oxidative stress implicated in the cata induced by glucose and age related processtaluke

development of superoxide {Q radicals and KD, because of these free radicals are eagerly redbt the

biomolecules [4]. The toxic effects of the reactosg/gen species are neutralized in the lens byxsidthnts such as
vitamin E, ascorbic acid, the glutathione systenSKiGperoxidase, GSH reductase), superoxide dismutade
catalase. The enzymatic (glutathione peroxidas@lase, superoxide dismutase) and non-enzymatitagione,

ascorbate, cysteine) antioxidant system activiiesdecreased in the lens and aqueous humor daging and in
the development of cataract [5].

Historically plants have been used in folk medictoetreat various diseases and are rich naturatcesuof
antioxidants. Researchers have examined the effgtints used by indigenous people to treat desrdf the eye

[6].

Acyranthus asper&inn. belonging to the family Amaranthaceae is Widscattered in southern region of India. The
leaves are reported to possess alkaloids, flavaneaponins, tannins and phenolic compounds. Thedeof this
species are used in Indian traditional medicinetliertreatment of ophthalmic and other eye infectjdt also has
antifertility, nephroprotective, post-coital antiiéity, antioxidant, reduce inflammatory swellingsephroprotective
and immunomodulatory activities [6]. Various stiglieave been reported for its hypoglycaemic eff@gtanti
cancer [8] anti fungal [9] and increase the thytoddmone levels [10].

The main objective of the study was to evaluateaipgeous extract of leaves Afyranthus asper&inn. for itsin
vitro anticataract and antioxidant activities againstioah-induced cataractogenesis using goat lenses.

MATERIALSAND METHODS

Drugs and chemicals

Calcium chloride and vitamin E were obtained from fhe chemicals, Mumbai. 1-amino 2-naphthol-4-sni€
acid, 5, 5-dithiobis-(-2-nitrobenzoic acid) (DTNB)ljtro blue tetrazolium chloride (NBT), Nicotinangdadenine
dinucleotide reduced salt (NADH), Nicotinamide aden dinucleotide phosphate reduced tetra sodiurh sal
(NADPH), Oxidised glutathione, Reduced glutathiomalenosine-5-triphophate (ATP) were obtained from
Himedia Laboratories Ltd., Mumbai. Fresh goat lensere obtained from the slaughterhouse, Coimbatdé
other chemicals used in the study were obtainechwentially and were of analytical grade.

Plant collection and authentication

The leaves oAcyranthus asper&inn. were collected from Pachai hills, Salem, Tlaauu, India during the month

of June 2010. The plant was identified and autbetgd by Mr. G.V.S. Murthy, Joint Director, C-l/8ptanical
survey of India, Tamil Nadu Agricultural UniversitCampus, Coimbatore bearing the reference number
BSI/SRC/5/23/10-11/Tech-595.

Plant extract

Achyranthes asperaqueous leaf extract

The fresh leaves were shade dried, powdered argld3he powder was soaked separately with 250frstarile

distilled water and kept at room temperature fohBland macerated using a mechanical shakerHoiTe extract
was filtered through muslin cloth and the marc wgain soaked with the same volume of water for Bhdh then
further extracted using a mechanical shaker foadth filtered. The filtrates were then combined emrated at
40°C [10]. TheAchyranthes asperainn. leaves extract was abbreviated as ALE.

Calcium-induced cataract

Fresh goat eyeballs were obtained from a localgsiBarthouse within two hours after killing of theraals and the
lenses were isolated. Fresh goat lenses were itenlifiar 16 hours at 37°C in 10 mM Ca&blution made in Tris-
HCL buffer (0.01 mM) pH-7.4 [11].
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A total of 30 goat lenses were used and divideal fine experimental groups consisting of 6 in egabup:
Group | : Tris-HCL (solvent control)

Group II: CaCJ10 mM alone (negative control)

Group Ill: ALE (100 pg/ml) + CaGlO mM

Group IV: ALE (200ug/ml) + CaC$10 mM

Group V: Vitamin E (10Qg/ml) + CaC} 10 mM

Examination of lens opacity
To study the opacity of the lens, the lenses frbendontrol and experimental groups were placed wir&a mesh
and photographed [12].

Preparation of lenshomogenate

After incubation, lenses were homogenized in 10umms of 0.1M potassium phosphate buffer, pH 7.6e Th
homogenate was centrifuged at 10,000 rpm for 1 dhthe supernatant was used for estimation of binated
parameters [13].

Biochemical parameters

Estimation of total protein content

To 0.1 ml of lens homogenate, 4.0ml of alkaline mapsolution was added and allowed to stand foridOmrhen,
0.4 ml of phenol reagent was added very rapidly mndd quickly and incubated in room temperatumre3@® mins
for colour development. Reading was taken agaitestkbprepared with distilled water at 610 nm in Wigible
spectrophotometer. The protein content was cakedlftom standard curve prepared with bovine serlianain
and expressed as pug/mg lens tissue [14].

Estimation of lipid hydroperoxides (LH)

About 0.1ml of lens homogenate was treated withndl.@f Fox reagent (188 mg butylated hydroxytolu¢BElT),

7.6 mg xylenol orange and 9.8 ammonium ion sulphetee added to 90 ml of methanol and 10ml 250 mM
sulphuric acid) and incubated for 3 min. The coldaveloped was read at 560 nm using a colorim&tes.values
are expressed as nmoles/ mg lens protein [15].

Estimation of malondialdehyde (MDA)

Lenses were homogenized in10% (w/v) 0.1 M Tris—Gffer(pH 7.5). One milliliter of the homogenate sva
combined with 2 ml of TCA-TBA-HCI reagent 15% trictoacetic acid (TCA) and 0.375% thiobarbituric daci
(TBA) in 0.25 N HCI and boiled for 15 min. Precitié was removed after cooling by centrifugatiod@@0g for 10
min and absorbance of the sample was read at 53&gainst a blank without tissue homogenate. Theegabre
expressed as nmoles of MDA/ min/ mg lens proteéj.[1

Inhibition of C* induced lipoprotein diene formation

Lens homogenate was diluted to 0.67% in phosphatiered saline. Control experiments consisted ehiital
assay conditions but without the sample. Oxidaticas initiated immediately after addition of samjblg the
addition of 12uM final concentration of Cii added as CuSO4_5H20 dissolved in deionized didtilater.
Oxidation was determined by measuring the absosaic234 nm using a UV-Visible Spectrophotometer.
Absorbance was taken after 120 mins at 37°C.Tlopigiein diene formation was measured from the rblaswe at

a time. The absorbance provides an indication afggtion of tissue lipoprotein against oxidatioB][1

Assay of C&-ATPase activity

To added 0.1 ml of the lens homogenate (10% (Wh\Y).25 M sucrose) and add 0.2 ml of the sabstrATP.
The tubes were incubated for 30 min in a water baBi7°C. The enzyme activity is stopped by ad@imgl of 10%
TCA. Then 0.2 ml of ATP is added and the same kejte for 20 min. All the tubes were then centygiéd at 2500
rpm for 10 min and the supernatant collected. Tiuéen free supernatant was analyzed for inorgahimsphate.
For that 3 ml of the supernatant was treated withl bf ammonium molybdate and 0.4 ml 1-amino-phthol-4-
sulfonic acid (ANSA). The colour developed was r@ad80 nm after 20 min and the inorganic phosphkatee
expressed as nm three parallel experiments weducted [17].
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Determination of enzymatic antioxidants

Assay of superoxide dismutase (SOD)

The assay mixture contained 1.2 ml sodium pyrophatsp buffer (0.052 M, pH 8.3), 0.1 ml of 186M
Phenazonium methosulphate (PMS), 0.3 ml of B39ONBT, 0.2 ml of 780uM NADH, 1.0 ml homogenate (lens
were homogenized in10% (w/v) 0.25 M sucrose buffie) distilled water to a final volume of 3.0 meation was
started by the addition of NADH and incubated &C3fbr 1 min. The reaction was stopped by the aadiof 1.0
ml glacial acetic acid and the mixture stirred vimasly. 4.0 ml of n-butanol was added to the mixtand shaken
well. The mixture was allowed to stand for 10 ndantrifuged, the butanol layer taken out and treoddance was
measured at 560 nm against a butanol blank. A mystevoid of enzyme served as the control and thesallel
experiments were conducted [18].

Assay of catalase (CAT)

The reaction mixture contained 2.0 ml of homoger{ltes were homogenized in 10% (w/v) 50 mM phosphat
buffer, pH 7.0) and 1.0 ml of 30 mM hydrogen ped&x{in 50 mM phosphate buffer, pH 7.0). A systemoit of
the substrate (hydrogen peroxide) served as theatoReaction was started by the addition of thbs¢rate and
decrease in absorbance monitored at 240 nm for 8026°C. The difference in absorbance per unie timas
expressed as the activity and three parallel exparis were conducted. One unit is defined as theuatmof
enzyme required to decompose 1.0 M of hydrogenxgeger minute at pH 7.0 and 25°C [19].

Estimation of glutathione reductase (GSSH)

The enzyme activity was determined spectrophotdoadiy by the decrease in absorbance of NADPH & 134h.
The reaction mixture contained 2.1 ml of 0.25 mMdtgssium phosphate buffer pH 7.6, 0.1 ml of 0.00NADPH,
0.2 ml of 0.0165 M oxidised glutathione and 0.1(&® mg/ml) of bovine serum albumin (BSA). The t&at was
started by the addition of 0.02 ml of lens homogeneith mixing and the decrease in absorbance @tndd was
measured for 3 min against a blank. Glutathionaviictvas expressed as nmoles NADPH oxidized/mig/ lens
protein at 30°C [20].

Estimation of glutathione peroxidise (GPx)

The reaction mixture consists of 0.2 ml of 0.4 MsTwuffer, 0.1 ml of sodium azide, 0.1 ml of hydeogperoxide,

0.2 ml of glutathione and 0.2ml of lens homogematpernatant incubated at 37°C for 10 min. The i@actas
arrested by the addition of 10% TCA and the absurbawas taken at 340 nm. Activity was expressed as
nmoles/min/mg lens protein [21].

Determination of non enzymatic antioxidant:

Estimation of glutathione (GSH)

Lenses were homogenized in10% (w/v) cold 20 mM EBDAUtion on ice. After deproteinization with 5% ACan
aliquot of the supernatant was allowed to reach wit 150uM DTNB [5, 5-dithiobis-(-2-nitrobenzoic acid)]. The
product was detected and quantified spectrophotically at 416 nm. Pure GSH was used as standard fo
establishing the calibration curve and three parakperiments were conducted [22].

Statistical analysis
Statistical analysis was carried out by using omg-a&nalysis of variance (ANOVA) followed by Dunrigttest.
Results are expressed as mean + SEM of six lenssch group. P values < 0.05 were consideredfisigni.

Table 1. Phytochemical screening

Phytochemicals Achyranthes aspera L.

Alkaloids +
Flavonoids +
Saponins +
Tanninsand phenalics +
Terpenoids +
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RESULTS
Phytochemical screening
The aqueous leaf extract 8£hyranthes asperainn. was subjected to the phytochemical screeming for the
presence of various phytochemical constituents.

Fig 1. Photographs of lensesin normal and experimental groupsincubated with calcium

a}Mormal lens by Cataractous lens
{calevem 10 mbI)y

chLens incwbatad with &} Lens imevbated with
Caleivm {10 mhd) & Caleinm (10 mWy &
ALE (100 pe'ml} ATE (200 pz/ml}

2 Lenz incwbatad with
Caletvm (10 mhd) &
Vitamin E (100 pe/mil)

Photographs of lensesin normal and experimental groups incubated with calcium chloride are shown in Fig
1(a-€).

Fig 1a shows the normal lerSig 1b is the lens incubated with calcium chloride (10 mfgh) a period of 16 hrs
showing complete opacification of the lens fibresnpared to normal controkig 1c are the lenses incubated
simultaneously with calcium chloride (10 mM) and A&t a concentration of 100 pug/ml showing a deeréas
opacity compared to cataractous lenség.1d are the lenses incubated simultaneously with calaihloride (10
mM) and ALE at a concentration of 200 pg/ml showéndecrease in opacity compared to cataractousddfig le
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is the lens incubated with calcium chloride (10 mihd vitamin E (100 pg/ml) showing almost normal
transparency when compared to catatactous lenses.

Effect of the aqueous leaf extract of Achyranthes aspera Linn. on lens protein and lipid peroxidation in
control and experimental groups
There was a significant (P<0.01) decrease in thel lef total protein, C4ATPase, Ctfinduced lipoprotein diene
formation and an increase in the level of malori#ibl/de and lipid hydroperoxides in glucose-inducatdractous
lenses when compared to normal control. Incubatith the aqueous leaf extract A€hyranthes asperat dose of
100 & 200 pg/ml and Vitamife (100 pg/ml) simultaneously with calcium chlorifte 16 h caused a significant
(P<0.01) increase in the total protein,?@a Pase, Ctiinduced lipoprotein diene formation and a decreashe

level of malondialdehyde and lipid hydroperoxid€alfle 2).

Table 2. Effect of the aqueous | eaf extract of Achyranthesaspera Linn. on lensprotein, MDA, LH,
Ca”*ATPaseand Cu? induced lipoprotein dienein control and experimental groups

Protein MDA LH Ca**ATPase Cu?’induced
GROUP (mmoles/min/ mg (umoles/min/mg (nmoles/min/mg (umoles/min/mg Lipoprotein diene

lens tissue) protein) protein) inorganic phosphate) absorbance

Normal control 116.29+4.96 0.117+0.003 2.75+0.22 4.65+0.18 0.8527%
Calcium control 64.23+4.28 0.66+0.0% 8.675+1.17 1.19+0.11 0.1983+0.03
ﬁ'élﬁ”) (100 90.9543.94 0.36£0.008 4574027 3.6140.39 0.58360.04
ﬁ'g‘/'ra) (200 96.3143.07 0.29+0.0F 3.96+0.38 3.89+0.38 0.6369+0.07
Xg/anr]rl‘)'”'E (100 108.52+4.7% 0.19° 3.0840.2 4.14%0.18 0.77380.07

Values are meat SEM; n=6 in eachiP <0.01 when compared to normal control;
P<0.01 when compared to calcium control (one wayDAM followed by Dunnett's test).

Effect of the aqueous leaf extract of Achyranthes aspera Linn. on lens enzymatic and non enzymatic
antioxidantsin control and experimental groups

Incubation with calcium chloride 10 mM for 16 h pumed a significant (P<0.01) decrease in the entigma
antioxidants like catalase, superoxide dismutasgyyidase, glutathione peroxidase and glutathiedeigtase and
the non-enzymatic antioxidant reduced glutathionéhe lens homogenate when compared to normalraont
Incubation with the aqueous leaf extractAahyranthes asperat doses of (100 & 200 pg/ml) and Vitamin E
simultaneously with glucose significantly (P<0.0®Bstored the levels of both enzymatic and non matig
antioxidant enzymes which is almost similar to ¢batrol group (Table 3).

Table 3. Effect of the aqueous leaf extract of Achyranthesaspera Linn. on lens enzymatic and non enzymatic
antioxidantsin control and experimental groups

Catalase . . GSSH .
GROUP (mmoles/min/ mg GP)r;(urr;gltZisr/];nln/ SOI?n(urrrlgtI:isr{)mm/ (umoles/min/ mg GSI-rL(ur?gtI:isr{)mm/
protein) 9p 9P protein) 9p
Normal control 1.61+0.05 3.18+0.11 5.37+0.3 2.42+0.27 3.81+0.25
ncqf\‘/l";'“m control (10 0.30240.02 0.64+0.08 1.8740.24 0.42+0.04 1.0740.07
ﬁlg_/lrznl) (100 1.0940.11¢ 2.540.24 3.64+0.27 1.8540.19 2.95+0.24
ﬁ'g‘lﬁﬂ) (200 1.15+0.17P 2.96+0.17 4.45+0.48 2.01+0.19 3.04+0.2
Xg/anr]rl‘)'”'E (100 1.45+0.18 3.0740.19 5.0740.26 2.18+0.29 3.4540.27

Values are mea#t SEM; n=6 in eachiP <0.01 when compared to normal control;
P<0.01 when compared to calcium control (one wayDAM followed by Dunnett's test).
The aqueous leaves extract of Achyranthes aspetegied the lens against calcium-induced oxidatemage which might be helpful in
delaying the progression of cataract.
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CONCLUSION

To conclude, the study suggested that the aquedtexceof Achyranthes asperh. leaves possess anticataract and
antioxidant activities, which might be helpful imepenting or slowing the progress of cataract. lamin vivo
studies and investigations on the isolation andtifieation of active components in the leaves reagd to chemical
entities with potential for clinical use in the peation and treatment of cataract.
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