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ABSTRACT

The present study evaluated the in vitro anticatbi@nd antioxidant activities of ethanolic seedr&ct of Abrus
precatorius Linn. (Fabaceae) against calcium-indiicgataractogenesis using goat lenses. Transpassiated
goat lenes were incubated in artificial aqueous buend divided into seven experimental groups. &teacts at a
dose of 100 pg/ml and 200 pg/ml were incubated lsameously with calcium chloride (10 mM) for a petiof 16
h. Vitamin E (100 pg/ml) was used as the standaund.dAt the end of the incubation, levels of vasidinchemical
parameters such as protein content, malondialdef{ijti2A), lipid hydroperoxides (LH), Glrinduced lipoprotein
diene formation, CdATPase and enzymatic antioxidants like catalaseT)CAylutathione peroxidase (GPx),
superoxide dismutase (SOD), glutathione reduct@&&SH) and non-enzymatic antioxidant like reducetagtione
(GSH) were measured in the lens homogenate. Inicubadth calcium produced a mature cataract andréhweas a
significant increase in LH and MDA and a decreasepiotein content, CaATPase, Cti-induced lipoprotein
diene formation and enzymatic and non-enzymaticoxidants when compared to normal control. Our tesu
indicated that simultaneous incubation of the plextracts prevented the preoxidative damage cabgechicium,
which is evidenced from the improved antioxidanteptial. The ethanolic seeds extract of Abrus piadas
protected the lens against calcium-induced oxigatlamage which might be helpful in delaying thegpession of
cataract.
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INTRODUCTION

Cataract is the opacification or optical dysfunetaf the crystalline lens, associated with the kdean of the eye
lens micro-architecture, which interferes with samssion of light onto the retin&everal biochemical processes
such as oxidative stress, altered epithelial méitalp phase transition, calpain-induced proteolysialcium
accumulation, and cytoskeletal loss occur durirgdévelopment of cataract [1].
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Cataract is a major cause of blindness worldwideranre so in developing countries. Surgery is thlg effective
treatment for cataract and the exact mechanismotislear. Pharmacological interventions to inhibitdelay lens
opacification is yet at experimental stage. Studiesbeing conducted to explore the mechanismtafaetogenesis
using various models of cataract and to targetiarusteps to stop this process. Limitations in atakility,
accessibility and affordability of cataract surdicrvices make it more relevant and important dokl into
alternative pharmacological measures for treatnmwnthis disorder Thus, much eagerness is being taid
identification of natural compounds that will hétpprevent cataractogenesis [2].

Increased levels of lenticular calcium activatecieah dependent proteases. The activated proteasislyze
cytoskeletal proteins and lens crystalline. Cryistalcleavage would result from lower molecular gidi peptides
that could, in turn, aggregate to form higher molacweight proteins [3].

Oxidative stress may also be implicated in the reatainduced by calcium and age related processtaltbe
formation of superoxide () radicals and kD, because of these free radicals are readily reaitt the
biomolecules [4, 5]. The toxic effects of the réaetoxygen species are neutralized in the lensnitipxdants such
as ascorbic acid, vitamin E, the glutathione sys(&8H peroxidase, GSH reductase), superoxide dasauand
catalase. The enzymatic (superoxide dismutaseatblohe peroxidase, catalase) and non-enzymator(aate,
glutathione, cysteine) antioxidant system actigitiee decreased in the lens and aqueous humogdging and in
the development of cataract [6].

Historically plants have been used in folk medicioetreat various diseases and are rich naturatcesuof

antioxidants [7, 8]. Researchers have examinectffieet of plants used traditionally by indigenoweple to treat
diseases of the eye [9brus precatoriusLinn. belonging to the family Fabaceae is a tropidanber widely

distributed in southern region of India. The seads reported to possess alkaloids, tannins, anvdrf@ds. The

seeds are used in Indian traditional medicineHertteatment of ophthalmic and other eye infectidredso possess
anti-oxidant, anti-hepatitis, anti-microbial, ditice aphrodisiac, purgative and anti-fertility adgties [10,11].

Literature suggest that the seed#\bfus precatoriud.inn. possess antidiabetic [12], antiallergic [H8}ivities and

also to treat renal damage [14].

The main objective of the study was to evaluateetiranolic extract of seeds Abrus precatoriud.inn. for itsin
vitro anticataract and antioxidant activities againsticah-induced cataractogenesis using goat lenses.

MATERIALS AND METHODS

Drugs and chemicals

Calcium chloride and vitamin E were obtained from fthe 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 sodiunh sal
(NADPH), Oxidised glutathione, Reduced glutathiomalenosine-5’-triphophate (ATP) were obtained from
Himedia Laboratories Ltd., Mumbai. Fresh goat lenaere obtained from the slaughterhouse, Coimbata@ié
other chemicals used in the study were obtainechuentially and were of analytical grade.

Plant collection and authentication

The seeds of\brus precatoriud.inn. were collected from Pachai hills, Salem, Tiaadu, India during the month of
June 2010. The plant was identified and authemtitdéty Mr. G.V.S. Murthy, Joint Director, C-I/C, BEuwtical
survey of India, Tamil Nadu Agricultural UniversitCampus, Coimbatore bearing the reference number
BSI/SRC/5/23/10-11/Tech-708.

Plant extract

Abrus precatorius ethanolic seed extract

The fresh seeds were shade dried, broken into gpredkes and powered coarsely. About 600 gm of aedd
powdered material was extracted with 2.5 | of 99.@R&thanol in a Soxhlet apparatus for 7 days. &kteact was
dried at controlled temperature (40-50°C) [15]. Rieus precatoriudinn. seed extract was abbreviated as ASE.
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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 itedifiar 16 hours at 37°C in 10 mM Ca&blution made in Tris-
HCL buffer (0.01 mM) pH-7.4 [16].

A total of 30 goat lenses were used and divideal fine experimental groups consisting of 6 in egbup.

Group | : Tris-HCL (solvent control)

Group Il : CaC{10 mM alone (negative control)
Group IlIl: ASE (100 pg/ml) + Cagl0 mM
Group IV: ASE (20Qug/ml) + CaC} 10 mM
Group V : Vitamin E (10Qug/ml) + CaC}10 mM

Examination of lens opacity
To study the opacity of the lens, the lenses frbemdontrol and experimental groups were placed wtre mesh
and photographed [17].

Preparation of lens homogenate

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 bioated
parameters [18].

Biochemical parameters

Estimation of total protein content

To 0.1 ml of lens homogenate, 4.0ml of alkalinemapsolution was added and allowed to stand foridOmhen,
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 serlimnain
and expressed as pg/mg lens tissue [19].

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 sulpletee 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 [20].

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. Preciglié was removed after cooling by centrifugatio@@d0g 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 proteir.[2

Inhibition of Ci* 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.Tlogigiein diene formation was measured from the rblaswe at

a time. The absorbance provides an indication afggtion of tissue lipoprotein against oxidatiod][2

Assay of C&-ATPase activity

To added 0.1 ml of the lens homogenate (10% (W \).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.

380
Pelagia Research Library



M Umamaheswatriet al Euro. J. Exp. Bio., 2012, 2 (2):378-384

For that 3 ml of the supernatant was treated withl ©f 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 weiducted [22].

Determination of enzymatic antioxidants

Assay of superoxide dismutase (SOD)

The assay mixture contained 1.2 ml sodium pyrophatp 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 amdiof 1.0
ml glacial acetic acid and the mixture stirred vigesly. 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 treodiance was
measured at 560 nm against a butanol blank. A mystevoid of enzyme served as the control and thesallel
experiments were conducted [23].

Assay of catalase (CAT)

The reaction mixture contained 2.0 ml of homoger{es were homogenized in 10% (w/v) 50 mM phosphat
buffer, pH 7.0) and 1.0 ml of 30 mM hydrogen pedax{in 50 mM phosphate buffer, pH 7.0). A systemoit of
the substrate (hydrogen peroxide) served as the#atoReaction was started by the addition of thbssrate 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 [24].

Estimation of glutathione reductase (GSSH)

The enzyme activity was determined spectrophotaoadiy by the decrease in absorbance of NADPH & i34.
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(&0® mg/ml) of bovine serum albumin (BSA). The t&atwas
started by the addition of 0.02 ml of lens homodeneith mixing and the decrease in absorbance @tndd was
measured for 3 min against a blank. Glutathionevictwas expressed as nmoles NADPH oxidized/migy lens
protein at 30°C [25].

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@aatas
arrested by the addition of 10% TCA and the absurbawas taken at 340 nm. Activity was expressed as
nmoles/min/mg lens protein [26].

Determination of nhon 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 w50 uM 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 [27].

Statistical analysis
Statistical analysis was carried out by using org-analysis of variance (ANOVA) followed by Dunnigttest.
Results are expressed as mean + SEM of six lensch group. P values < 0.05 were consideredfisigmni.

RESULTS AND DISCUSSION
Phytochemical screening

The ethanolic seed extract Abrus precatoriud.inn. was subjected to the phytochemical screemingd for the
presence of various phytochemical constituents.
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Table 1. Phytochemical screening

Phytochemicals Abrus precatorius L.

Alkaloids +
Flavonoid: +
Saponins

Tannins and phenolics +
Terpenoids +

Photographs of lenses in normal and experimental gups incubated withcalcium chloride are shown in Fig
1(a-e).

Fig l1a shows the normal lerBig 1b is the lens incubated with calcium chloride (b®) for a period oi16 hrs
showing complete opacification of the lens fibresnpared to normal controFig 1c are the lenses incubated
simultaneously withcalcium chloride(10 mM) and ASE at a concentration of 100 pg/ml showandecrease i
opacity compared to cataractousdes Fig 1d are the lenses incubated simultaneously calcium chloride (10
mM) and ALE at a concentration of 200 pg/ml showéndecrease in opacity compared to cataractousd Fig le

is the lens incubated witlgalcium chloride (10 mM) and vitamin E (100 pg/ml) showing almost nori
transparency when compared to catatactous ¢

Fig 1. Photographs of lenses in normal and experiméal groups incubated with Calcium

a) MNormal lens b)) Cataractous lens
(Calcum 10 mbhi)

c) Lens incubated wath d) Lens incubated with
calcum (10 mbhd) & calcium (10 mhd) &
ASE (100 pg/ml) ASE 200 pg/ml)

&) Lens incubated with
calcium (10 mbhi) &
Vitamin E (100 pg'ml)
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Effect of the ethanolic seed extract afbrus precatorius Linn. on lens protein and lipid peroxidation in cantrol
and experimental groups

There was a significant (P<0.01) decrease in thel lef total protein, CdATPase, Ctiinduced lipoprotein diene
formation and an increase in the level of malomidiblde and lipid hydroperoxides in calcium-inducathractous
lenses when compared to normal control. Incubatiith the ethanolic seed extractAlbrus precatoriusat doses of
100 & 200 pg/ml and Vitamie (100 pg/ml) simultaneously with calcium chlorifte 16 h caused a significant
(P<0.01) increase in the total protein,?@& Pase, Ctiinduced lipoprotein diene formation and a decréagte
level of malondialdehyde and lipid hydroperoxid€alfle 2).

Table 2. Effect of the ethanolic seed extract &brus precatorius Linn. on lens protein, MDA, LH,
Ca**ATPase and C*induced lipoprotein diene in control and experimenal groups

Protein MDA . Ca?*ATPase Cu?*induced
GROUP (mmoles/min/ mg lens  (umoles/min/mg LH (nmole_s/mln/mg (umoles/min/mg inorganic  Lipoprotein diene
; ) protein)
tissue) protein) phosphate) absorbance
';‘g;:’r’;' 116.29+4.96 0.117+0.003 2.75+0.22 4.65£0.18 0.85272
%i'rft':*orr 64.23+4 28 0.660.05 8.675+1.17 1.1940.11 0.198340.03
ASE 89.32+5.5¢ 0.324+0.03 4.43+0.49 3.75+0.38 0.5644+0.07
(100 pg/ml)
ASE
(200 pg/mi) 94.03+4.77 0.28+0.0F 3.78+0.47 3.95+0.2¢ 0.6275+0.07
Vitamin-E 108.52+4.77 0.19° 3.08+0.2 4144018 0.7738+0.07
(100 pg/ml)

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 ethanolic seed extract ofAbrus precatorius Linn. on lens enzymatic and non enzymatic
antioxidants in control and experimental groups

Incubation with calcium chloride 10 mM for 16 h pdumed 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 ethanolic seed extract Alfrus precatoriusand Vitamin E simultaneously with glucose
significantly (P<0.01) restored the levels of bettzymatic and non enzymatic antioxidant enzymeshvisi almost
similar to the control group (Table 3).

Table 3. Effect of the ethanolic seed extract dfbrus precatorius Linn. on lens enzymatic and non enzymatic
antioxidants in control and experimental groups

Catalase . . . .
GROUP (mmoles/min/ mg GPx (pmole_s/mln/ SOD(pmoIe_s/mln/ GSSH(u molgs/mln/ GSH (pmole_s/mln/
] mg protein) mg protein) mg protein) mg protein)
protein)
Normal 1.61+0.05 3.18+0.11 5.37+0.3 2.42+0.27 3.810.25
control
%g'rft';‘or;‘ 0.302+0.07 0.64+0.08 1.87+0.24 0.42+0.04 1.07+0.07
ASE 1.0540.12 2.50+0.26 3.62+0.46 1.95+0.3¢ 2.93+0.34
(100 pg/ml)
ASE 1.1240.12 2.99+0.37 4.14+0.48 2.02+0.19 3.08+0.28
(200 pg/ml)
Vitamin-E
(100 pg/mi) 1.450.1% 3.07+0.1¢ 5.07+0.28 2.18+0.29 3.45+0.27F

Values are meast SEM; n=6 in each®P <0.01 when compared to normal control;
®P<0.01 when compared to calcium control (one wayDAM followed by Dunnett's test).
The ethanolic seeds extract of Abrus precatoriasgmted the lens against calcium-induced oxidate®age which might be helpful in delaying
the progression of cataract.

CONCLUSION

To conclude, the study suggested that the extfabous precatoriud.. seeds possess anticataract and antioxidant
activities, which might be helpful in preventing slowing the progress of cataract. Furtirervivo studies and
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investigations on the isolation and identificatiohactive components in the seeds may lead to damntities
with potential for clinical use in the preventiomdetreatment of cataract.
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