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ABSTRACT

The present study evaluated the effect of Wheatgrasact against arsenic induced toxicity in maleino rats.

Wheatgrass extract (200 and 400mg/kg) was admieiterally to rats for 20 consecutive days beforal o
administration of sodium arsenite (10 mg/kg) fod#@ys. Then the body weights, organ weights, hadaatal

profiles, serum biochemical profile; hepatic and feaatioxidative parameters viz. lipid peroxidatioreduced
glutathione, glutathione reductase and catalaseemevaluated. Pretreatment with Wheatgrass extreatkedly

and significantly normalized body weights, organghi&s, haematological profiles, serum biochemicaffifgand

significantly modulated all the hepatic and renaldsiemical parameters. Cystic degeneration in tiheifar region

and mild tubular hemorrhage in kidney, hepatic degation and disturbance of sinusoids in the liwexs observed
after exposure to arsenic. Treatment with Wheasgrextract ameliorated the changes induced by &rsdine

present findings conclude that Wheat grass extrass@ssed remarkable effect against arsenic indecgdn

toxicity in male albino rats mediated by alleviatiof arsenic induced oxidative stress by enhanttieganti-oxidant
defense mechanism and also by detoxification efrfrdicals generated in the body.

Keywords: Arsenic toxicity, Wheat grass extract, Oxidativeess, Sodium arsenite, Liver, Kidney

INTRODUCTION

Arsenic is the twentieth most abundant elemenyrabfind ubiquitous in earth’s crust and introduiced soil and
groundwater during weathering of rocks followeddmpsequent leaching and runoff. It can also beditzed into
soil and groundwater from anthropogenic activitfgk Humans may receive arsenic exposure predortiinan
through contaminated drinking water, whereas inttalaand skin absorption can be the minor entrytesy?2].
Besides the sources of arsenic contaminated dgnkiater, use of arsenic containing pesticides, ibields and
rodenticides are also potential origins of arséoxicity.

According to the World Health Organization (WHOgthonsumption of drinking water containing arsemiare
than 10g/L is harmful to the human body [3]. Chooitigestion of arsenic above this level precipgataronic
arsenic poisoning (arsenicosis). Chronic arsengosure through drinking water to humans leads toimagenesis
of almost all organs, skin diseases including hypigmentation, hyperkeratosis leading to cancerskaf and
epithelial tissues; hepatic, renal, cardiovasculaspiratory, central nervous system (CNS), gasestinal,
reproductive complications and impairment of clélds intellectual development, thus increasing nuityp and
mortality [4, 5].
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Groundwater with elevated concentrations of arsdras been recognized as a problem of global concern
Incidences of chronic arsenic poisoning by longnteonsumption of arsenic contaminated groundwadee lbeen
reported in several countries throughout the watldt of them the most affected countries are InBangladesh,
China and Taiwan [6]. Arsenic contamination in grdwater in the Ganga-Brahmaputra fluvial plainsnidia and
Padma-Meghna fluvial plains in Bangladesh andadtsequences to the human health have been regesdete of
the world’s biggest natural groundwater calamitethe mankind [7].

Arsenic is known to exert its toxicity by binding tellular sulfhydryl groups, accounting for itsldi to interfere
with energy generation [8]. Recent studies sugtedtarsenicals during biotransformation in ceémgrate several
reactive oxygen species (ROS) that cause orgartitypyximediated either by oxidative damage of celul
biomolecules like lipids proteins and DNA, or thghuROS signalling cascades associated with caremexis
pathways [9]. Arsenic toxicity is considered asedais problem worldwide, as still now there isspecific, safe
and efficacious therapeutic management of arsesich®wadays, the management of chronic arsenicitpxs
mainly restricted to the use of a handful of sulftyy containing chelating agents which have begronted to
exhibit certain adverse effects [10]. Therefores tlurrent research trend is to exploit the theripgotential of
medicinal plants to combat arsenic induced tissupatje.

Shoot ofTriticum aestivurLinn. (Hindi Name- gehun, kanak, and Sanskrit nagehuma) is called as a Wheat
grass, belonging to family: Gramineae, which pasdggh chlorophyll content and essential vitamimsnerals,
vital enzymes, amino acids, dietary fibers [11]. &&fhgrass extract has been shown to possess an&rcactivity
[12], anti-ulcer activity [13], antioxidant actiyit[14], anti-arthritic activity [15],and blood building activity in
Thalassemia Major [16]. It has been argued that &Vlgegass extract helps blood flow, digestion andegal
detoxification of the body. Wheatgrass extract aorg minerals and trace elements including calciiodine,
magnesium, selenium, zinc, chromium, antioxidaikis Vitamin C, vitamin Ep-carotene, vitamin B antianemic
factors like vitamin B, iron, folic acid, pyridoxine, abscissic acid, ¢ acid, and vanilic acid the concentrations
of which increase with the germination period [1The major clinical utility of Wheat grass extranotdiseased
conditions might be due to the presence of thesdically active compounds and minerals in it ahe to its
antioxidant potential which is derived from its higontent of bioflavonoids such as apigenin, qterdiuteoline.
Furthermore, indole compounds namely choline aatfila present in it might be also responsibleif®therapeutic
potential. The presence of 70% chlorophyll, whishalmost chemically identical to hemoglobin, in \@hegrass
extract makes it more useful in various clinicahditions involving hemoglobin deficiency and othehronic
disorders.

Considering the rich antioxidant and vitamin cotgeof Wheatgrass extract, this study investigateedus of
Wheatgrass extract in modifying the arsenic indusiedhemical alterations in blood of albino rats.

MATERIALSAND METHODS

2.1.1. Growing of Wheat grass extract The grass ofl. aestivumused in this study was grown under indoor
conditions. Over-night soakell aestivunseeds were used to cultivate. Little quantitiesvater were sprinkled
evenly over soil and 3-4 hours indirect sunlighsvedlowed daily for growth of grass. On the Sevetdly, grass is
harvested and used for further studies.

2.1.2. Preparation of plant extract The harvested wheatgrask @estivum) isvashed dried at room temperature.
The dried grass was subjected to size reductiandoarse powder by using dry grinder and passedighrsieve.
This powder was packed into soxhlet apparatus aameno extract using ethanol. The extract was fittened and
concentrated under reduced pressure using a raeaporator at 40°C until the solvent completeiedir The yield

of the ethanolic extract was 30%. The extract olghi was then dissolved in 2% Gum acacia for the
pharmacological studies.

2.2. Drugs and chemicals

Bovine serum albumin, Bradford reagent, quercetomf Sigma—Aldrich Chemical Co., St.Louis, Mo, USA;
trichloroacetic acid (TCA) and 1-dichloro-2,4-dimmbenezene (CDNB) from Merck Ltd., Mumbai, India;
thiobarbituric acid (TBA), nitroblue tetrazoliumlohide (NBT) from Loba Chemie, Mumbai, India; 5,8ithio bis-
2-nitro benzoic acid (DTNB), phenazonium methosatgh(PMS), reduced nicotinamide adenine dinucleotid
(NADH) reduced glutathione (GSH) sodium arsenit@AslO2) trichloroacetic acid (TCA) from SISCO Resbar
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Laboratory, Mumbai, India. All the other reagented were of analytical reagent grade obtained coniatly.
Doubled distilled water from all-glass still was goyed throughout the study.

2.3. Experimental animals

Thirty male Wistar Albino rats weighing 150gms-25tg) were obtained from National Institute of Nutnitj
Hyderabad. The rats were housed in polypropylegesand maintained under standard conditions (ighhand
dark cycles, at 25+ and 35-60% humidity). Standard pelletized feed @p water were provideat libitum All

the pharmacological experimental protocols werer@gm by the Institutional Animal Ethics Committ@Reg no:
MRCP/CPCSEA/IAEC/2012-13/MPCOL/07). Acute toxicistudy of wheatgrass extract was carried out for
determination of LI by adopting fixed dose method of CPCSEA, OECD gjié no.423. A group of albino mice
was used for this study. Acute toxicity studies eveonducted and no mortality was observed till dose of
2000mg/kg. Hence 115 1/10" of the dose 2000mg/kg i.e. 200mg/kg and 400mgasylieen fixed for the study.

2.4. Experimental animals design:
Thirty Wistar Albino male rats of weight 150gms-26@s were selected for this study. Animals weredsigiinto
five groups of six animals each.

Group 1: Control group (1% Gum acacia 1ml)

Group 2: Sodium arsenite10mg/kg bodyweight p.o.

Group 3: Quercetin 10mg/kg body weight p.o.+ Sodarsenite 10mg/kg body weight p.o.

Group 4: Wheatgrass extract extract 200mg/kg boeight p.o.+ Sodium arsenite 10mg/kg body weight p.o
Group 5: Wheatgrass extract extract 400mg/kg boeight p.o.+ Sodium arsenite 10mg/kg body weight p.o

Animals were grouped into five groups as explaiabdve. The control group animals were given 1% Ggacia
1ml for 28 days. Group 2 animals were given norsaine water until 20 day and doses of Sodium arsenite
10mg/kg body weight p.o. was given from®2day to 28 day of the experiment. Group 3 animals were given
Quercetin 10 mg/kg body weight p.o. until"28ay and doses of Sodium arsenite 10mg/kg bodyhwgig. were
given from 21 day to 28 day of the experiment. Group 4 animals were gireatgrass extract 200mg/kg body
weight p.o. until 28 day and doses of Sodium arsenite 10mg/kg body weigh were given from Ziday to 2§
day of the experiment. Group 5 animals were givemes¥grass extract 400mg/kg body weight p.o. us day
and doses of Sodium arsenite 10mg/kg body weightwere given from Ziday to 28 day of the experiment.

Twenty-four hours after the last dose and afteth1@f fasting, blood was collected from rats of egcbup, by
cardiac puncture for the estimation of hematoldgparameters and then organs were isolated forsthey of
hepatic and renal biochemical parameters.

2.5. Body weight and organ weights
The body weights of rats of each group were medgust before and after completion of the treatraehiver and
kidney weights of all rats were measured after fresitment sacrifice.

2.6. Evaluation of haematological parameters
Collected blood was used for the estimation of haglobin (Hb) content; red blood cell (RBC) and vehitiood cell
(WBC) counts [18, 19].

2.7. Evaluation of serum biochemical parameters
Collected blood was used for the estimation of mehiochemical parametersz. SGPT, SGOT [20], alkaline
phosphatase (ALP) [21], serum bilirubin [22] antht@rotein [23].

2.8. Evaluation of hepatic and renal biochemical parameters

Lipid peroxidationj.e., thiobarbituric acid reactive substances (TBARS}wmneasured as per reported method [24].
Reduced glutathione (GSH) was assessed by the chefhidissin and Hilf (1973) [25]. The enzymatic iaitty of
glutathione reductase (GR) was evaluated by thertregh method (Smith et al., 1988) [26]. The acyivf catalase
(CAT) was assayed following previously reported moelt (Sinha, 1972) [27].
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2.9. Statistical analysis

All data are presented as the mean xstandard efronean (SEM). The results were analysed for sitzeis
significance by one-way analysis of variance (ANOMAllowed by Dunnett’spost hoctest of significanceP
values less than 0.0p<{ 0.05) were considered as statistically significant

RESULTS

3.1. Preliminary phytochemical screening of Wheatgr ass extract:

The main chemical constituents that are found & dRktract of Wheatgrass extract are Saponins, Ggudoates,
alkaloids, aminoacids, flavonoids, fixed oils, fatsd proteins. Glycosides, sterols, triterpenoids @mpletely
absent.

3.2. Effect of Wheatgrass extract on Body weights and organ weights:

The bodyweight, liver and kidney weights ctsfrom toxin control group were significantly
(p<0.05)decreased when compared with normal control grotgatnent withWheatgrass extract
prior to arsenic intoxication significamt(p<0.05) maintainedthe bodyweight, liver and kidge
weights towards normad a dose related manner as congulip toxin control grougFigure 1, 2.
The effectof Wheatgrass extraett higher dose was comparable to thadspiercetin.

3.3. Effect of Wheatgrass extract on Hematological parameters:

Hematological parameters of toxin control rats wkrend to be significantly altered compared to thas the
normal control group. The leucocytes (WBC) counsvi@und to be increased; RBC and haemoglobin ceast
significantly decreased in toxin control animalgrsficantly when compared to the normal controlugroTreatment
with Wheatgrass extract produced a significanteéase in Hb level, RBC count. Whereas,sodium arsenite
intoxicated animals treatment with Wheatgrass ekipaevented the hemolysis and significantly insesathe Hb
content and RBC count. WBC count was also brobgick towards the normal levels when compared totox
control animals. The effect of Wheatgrass extraas womparable to those of Quercetin treated anithadare 3).

3.4. Effect of Wheatgrass extract on Serum biochemical parameters:

Serum biochemical parametelike AST, ALT, ALP and serum bilirubinin the toxin control
group were significantl (p < 0.05) elevatedas compared to those# normal contol group.
Treatment withWheatgrass extracbefore arsenic challenge sigodintly (p < 0.05) reduced the
AST, ALT, ALP and serum bilirubinlevels towards the normal valués a dose dependant
manmer. The total protein was found lte significantlydeceasedn the toxin control group
as compared with the normal d¢ool group (p < 0.05). Administrationof Wheat grass extragrior
to arsenic inductionn rats significantly(p < 0.05) increased the totabrotein content as
compared with the toxin control group. Thaffect of Wheatgrass extrast higher dose was
comparable to thos# refeencecompound Quercetin (Table.1l)

3.5. Effect of Wheatgrass extract on renal and hepatic antioxidant parameters:

Treatment with Wheatgrass extractprior to arsenic intoxication dose dependently and
significantly (p < 0.05)reduced theMDA level when compared with toxin control raks the
toxin control group,GSH content was found to bsignificantly(p < 0.05) lowered.Wheatgrass
extract preadministration dose dependently arsignificanty (p < 0.05) normalized their
contentsin both hepatic and renal tissud®ie to arsenic intoxication thectivities of GR
were found tdbesignificantly (p <0.05)diminishedn the toxin control animals when compared
with normal control onesln both liver and kidneyWheatgrass extratteatnent before arsenic
induction significantlyp < 0.05) brought back their activities towards normiakh dose related
way as compared with the toxin control group (Tabl&8),

There was significant (p < 0.05) reductimnCAT activities in toxin control group compared
with the normalcontrol group. Treatment withVheatgrass extracprior to arsenicchallenge
significantly (p < 0.05)and dose dependently recovetbeir activities near to normal values
when compared withoxin control animals
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DISCUSSION

The present study was focused to evalubeeprotective effect of Wheat grass extract invenging
Arsenic induced damage in Wistar Albino rafhie resultsf the present study revealddht Wheat grass
extracttreatment at the dosefs200and 400ng/kg priorto arsenidntoxication exerted marked
amelioration from arsenitoxicity as evidencedy significantly restoring the alterellody
weights, organ weights, haematological and sehimchemrtal parameters towards normal
values. TheWheat grass extragbretreatmentsignificantly recuperated the perturbed hepatic
and renabntioxidative parameters implying its antioxidaake.

Body weightis regarded as a nonspecific indicadbgeneral wellbeingof animals. Reductiom
body weight is an indicator of decline in general health conditiorof arsenic induced
experimental rats. The results the current stud indicated that arsenic intoxication
markedly decreasethe body weight, liver and kidney weights experimental atsimplying
impaired animal growth and organ functiomseatment with Wheat grass extragirior to arsenic
intoxication significantt maintained the body weight, liver and kidney weight$
experimental rats towards normal after arserposue.

It is known that arsenic mediates its toxicity througdgaction with cellular sulfhydry{SH)
groups[28]. Arsenic intoxication resultedin depletionin haemoglobin andRBC and on the
other hand proliferationf WBC, indicating itstoxicity towards the blood and hematopoietic
system.WBC is regarded as ond the important sourcesdf ROSgeneration [29]Resultsof
the present stydindicated thatWheatgrass extractpretreatment dose dependently and
significantly brought the reducedemodobin content back towards normal, raised the
erythrocyte count and reduced the leucocyte coigmifecantly ascompaed with thoseof
toxin control rats. These indicatimpprameters revealed thatheatgrass extracexerted less
toxic effect to the blood andematopoietic system and thus could maintain thenab
hematological profilen arsenic inducedats.

It is well known that liveris the important targebrgan of arsenictoxicity [30]. Several enzymes

of bloodserum are considered as indicatafreepatic dysfunction, damage and the leakage of
hepatic enzymes such &ST, ALT and ALP into blood areroutinely used as a reliable
biochemical indexfor hepatocellular damage [31]t was also found thahepatacellular
damage exhibited good correlation with the enzymakage to bloodstream [32[h the
present findhgs, arsenic intoxication caused a significanteéasein the activitiesof AST, ALT
andALP probably due to the leakage thiese enzymes from the damaged hepatocytes into the
blood, and/or liver dysfunction and disturbanivethe biosynthesisf these enzymesdn the
present investigation, thiecreasein serum bilirubin concentrationis toxin control ratswas
observedlt was found that increaseserum bilirubins associated with free radical production
[33]. Raisein bilirubin level canbe either due to increaseRkBC and hemoglobin breakdown
evidenced form théaematologcal alterations,or due to hepatic damage evidenced from the
anomalous serum biochemistiy. the present study, significant decreaseserum total
protein was recordem arsenicinduced rats. This decrease midletdue to alterations in
protein synthesis and/or metabolism [3Z4he observed decrease serum proteins could
also beattributedin part, to the damaging effeaft arsenicon hepatocytes as evidenced and
confirmedby the abnormaincreasein activitiesof fore said serum enzymes [33featment
with Wheat grass extrag@rior to arsenic intoxication significaptteduced theAST, ALT, ALP and
bilirubin levels andincreased the total protein content towards norimalrsenic treated
experimental rats.

Recent studies demonstrated that arsenic conugsoluring their metabolism generate
excessive amount dROS leading to oxidative stress impairinend@enous antioxidant
defense mechanisms and simultaneously atgng the cellular macromolecules such as
lipids, proteinsand DNA, resulting in disruption of cell structure andunctions [36,
37]. In the present finding, arsenic administration induoriative stressin rat liver and
kidney as evidenceby perturbationsn various hepatic and renal antioxidative parameters,
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which canbesuppressedytreatment withWVheatgrass extragrior to arsenic adminisdtion.

Lipid peroxidationis considered as a moleculaedanism of oxidation of cellular lipid based
macromolecules. Overproducticof ROS enhances the lipid peroxidatiaand subsequently
increases the lipid peroxidation products like mdiafdehyde(MDA) and othermDA levels
which lead to degradationof cellular macromoleculeslncreased MDA is regarded as a
biomarkerof enhancedipid peroxidation [38].Enhanced tisue lipid peroxidations one of the
characteristic featuresf arsenic toxicity induced oxidative insuft The present results
showed thatMDA levelsin the toxin control liver and kidney tissues were much higtern
thosein normal control tissue®ral treatment withVheatgrass extragarior to arsenic challenge
significantly prevented tissue lipebioxidation as revealed/ reductionof MDA levelsin hepatic
andrenal tissues towards normal.

The cellular enzyme-based antioxidative hsdsmserves the first linef endogenous
defense againsbxidative impact. Superoxide dismutasGOD) prevents the deleterious
consequenced superoxideion by accelerating itdismutaion into comparatively less toxic
hydrogen peroxidewhich can be regarded as primary defense, as it prevents further
generationof reactive free radicals; hydrogen peroxisiebsequently converts into non toxic
water and oxygen moleculbéyg the actiorof catalas€CAT). In our present study?28 days oral
Wheatgrass extract treatmeptior to arsenic administration significantiyodulated the activities

of CAT and GR inhepatic and renal tissue§ arsenic treated rats, indicating the boostihg
enzymatic antioxidant defensmedanismsby which Wheatgrass extract majpave mediated
ameliorationof arsenicinduced orgamoxicity.

The non-enzymatic thiol based antioxidative heatism serves as the second liroé
endogenousdefenseagainst oxidative damage. Glutathione, the most abunddpeptide
thiol, exists asGSH (reduced form)n cells and participate# several physiologicalprocesses,
including detoxificationof xenobiotics Primarily it serves as a catalysdisulphide exchange
reactionslt functions as reducing ageby scavenging the free radicalswsll as detoxifying
xenobiotics and itself gets oxidized t6SSG [39]. Besides its involvementin the
detoification process GSH probably also plays an important rahelymphocyte function and
depletionin GSH content were found tbe associated with impaired immune response and
increasedrisk of malignancy [40] As previously discussed, arsenic hgsta high affinityfor
tissue sulfydryl groups and hence it actively binds with reducedtaghione causing its
depletionin tissues.Arsenic is detoxifiedby methylationby S-adenosyl methionine leading
formationof methylated end metabolites which aeadily excretedin urine. Glutathione and
possibly other thiols seevas reducing agent®/hen GSH levels are depleted, the inorganic
arsenic accumulatem the systemand thus increases toxicity [41]n the presentstudy,
Wheatgrass extracpretreatment resultedh significant recovery of GSH contentsin arsenic
intoxicated rats. The improvdevels of GSHmight protected the sulfydryl groups form binding
with arsenic and promoted the detoxificatobharsenicby modulating arsenic methylation
reactions which favoureits excretion form the system [42]

Natural antioxidantuercetin was also pretreated prior to arsenidehgéin the current study
similarly as Wheatgrass extract. Thigputative antioxidant is known to ameliorate arsenic
toxicity [7, 43] Quercetin iamore effective thaWheat grass extract.

The protective efficacy of Wheatgrass extract maydine to presence of several active components.attiee
component found in Wheatgrass extract may provakeattivity of free radical scavenging enzyme systeand
renders protection against Arsenic-induced damagks. metalloprotective role of Wheatgrass extraety e
attributed to the presence of chlorophyll, sapowind SOD.

Cystic degeneration in the tubular region and milldular hemorrhage in kidney, hepatic
degeneration and disturbance of sinusoids in ther lwas observed after exposure to
arsenic. Treatment with Wheat grass extract ansgkor the changes induced by arsenic.
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Chlorophyll: A 70-83% increase in red blood celisldhemoglobin concentration was noted within 10dags of
regular administration of chlorophyll derivativdswas reported that chlorophyll enhanced the fdaimmaof blood
cells in anemic animals. Chlorophyll is solublefat particles, which are absorbed directly intodaovia the
lymphatic system. Chlorophyll present in Wheatgressact can protect us from carcinogens; it stitemgs the
cells, detoxifies the liver and blood stream, ahdmically neutralizes the polluting elements.

It has superoxide dismutase and Cytochrome oxif@lsevhich neutralize free radicals and preventnthizom
causing the cell damage. Because it is also highaponins, Wheatgrass extract helps to detakdybody by
increasing the elimination of hardened mucous,tallyged acids and solidified, decaying fecal mated thus,
provides an optimum nutritional environment instde body system. Wheat grass extract is an extyeeftdctive
way of boosting the immune system to fight agaitistases.
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Figure 1: Effect of Wheatgrass on body weight in normal and ar senic intoxicated rats
Values are expressed as mean + SEM., Data analyzete way ANOVA followed by Dunnet's Multiple Carigon Test. **p<0.01 and
*p<0.05 as compared with arsenic group, p<0.05caspared with control group.
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Figure 2: Effect of Wheatgrass on organ weight in normal and ar senic intoxicated rats.
Values are expressed as mean + SEM., Data analyzetie way ANOVA followed by Dunnet’s Multiple Cargon Test. **p<0.01and
*p<0.05 as compared with arsenic group, *p<0.05casmpared with control group

208
Scholar Research Library



B. V.S Lakshmi et al

Der Pharmacia Lettre, 2015, 7 (1):202-211

14 20
12 . 18
* 16
10 A2
14
8 §12
S
% 510
O]
4 &®
6
) EH.. 4 A
2
0
OV S 0
[N Q}&o“ $0\ \é,\\ Control
I

* ¥

* XK

NaAsO2 Quercetin WGI+ WGII+

- RBC+ NaAsQZ\}\\l/a&OZ NaAsO2

Figure 3: Effect of Wheatgrass on Hematological Parametersin normal and ar senic intoxicated rats
Values are expressed as mean + SEM., Data analyzete way ANOVA followed by Dunnet’s Multiple Cargon Test. **p<0.01and

*p<0.05 as compared with arsenic group, ~p<0.05casnpared with control group.

Table 1: Effect of Wheatgrass extract on serum biochemical parametersin normal and ar senic intoxicated rats

SGPT SGOT ALP Total Protein Bilirubin Creatinine
ParametersGroups ", UL UL g mg/dl mg/dl
Normal Control 6051695  96.88t044  178.73t0.75  9.846t0008  1.0%*  6.86+0.39
'I‘a“r;z/oljg 173+4.97%  186.7+0.28"  342.63+0.49" 6.875+0.035" 5B07145°  4.55:0.19°
Quer cetin+NaAsO, % * " * * «
omahg » lomeny 11531868  108.0:04* 3185310318  B.95:002¢ 006"  5.61:0.13
WGEI +NaASQ> 165,530,  143.36+0.53%  303.11+0.1*  5.77+0.025* 1B33+0.12* 6.78+0.199*
200mg/kg+10mg/kg
WGE “ + NaA@Z * *k Sk * * %
HOOmglkgelomay 14126807 1239:046%  29355:05 8.2240.02¢  780.01 5.03+0.2

Values are expressed as mean + SEM., Data analyzete way ANOVA followed by Dunnet’s Multiple Carigmn Test. **p<0.01and

*p<0.05 as compared with arsenic group, ~p<0.05casnpared with control group.

Table 2: Effect of Wheatgrass extract on MDA and CAT in normal and arsenic intoxicated rats

Groups MDA (nm/g) CATALASE(k/min)
(N=6) LIVER KIDNEY LIVER KIDNEY
Nor mal Control 76.86:0.23 355095 5634043  36.7+0.39
NaAsO, 4455+056" 53.961.97" 40.94+0.81"  18.6+0.19
10mg/kg

Quer cetin + NaAsO, x o

oG+ 10many. 696110.76%  39.5:0.68 641054 32.4+0.13
WGE | +NaAsO, " " .

POOmgkg & o 56781043 47.3:0.30° 511032 24.5+0.1
WGEIl +NaAsO> g 340 65+ 42540.07  62.56+0.38%  28.7+0.2%

400mg/kg + 10mg/kg

Values are expressed as mean + SEM., Data analyzete way ANOVA followed by Dunnet’s Multiple Carigwn Test. **p<0.01and

*p<0.05 as compared with arsenic group, p<0.05caspared with control group.
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Table 3: Effect of wheatgrassextract on GR and GSH in normal and ar senic intoxicated rats

Groups GR(nmol/min/mg of protein) GSH(mcg/ml)
(N=6)

LIVER KIDNEY LIVER KIDNEY
Normal Control 35.5+0.8 56.86+0.3! 49.1+0.6( 35.34+0.7.
NaAsO,

53.96+0.66" 34.55+0.19" 34.620.22 ~ 20.94+0.60"
10mg/kg

Quercetin + NaAsO,
10mg/kg + 10mg/kg
WGE | +NaAsO,
200mg/kg + 10mg/k
WGE Il + NaAsO;
400mg/kg + 10mg/kg

Values are expressed as mean + SEM., Data analyzete way ANOVA followed by Dunnet’s Multiple Cangon Test. **p<0.01and

*p<0.05 as compared with arsenic group, ~p<0.05casnpared with control group.

39.5+0.26* 54.61+0.13* 47.8+0.43 * 32.57+0.499
47.3+0.32* 42.78+0.19**  39.7+0.65*  27.04+0.90**

42.5+0.11** 53.03+0.3 42.3+0.23 * 31.56+0.08
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Abbreviations:

Fig. - Figure

i.p. - intra peritoneal

kg - kilogram

mg - milligram

ml - millilitre

p.o. - Peroral

wiw - weight/ weight

wiv - weight/ volume
LDs; . Lethal dose

rom - rotations per minute

GSH - Glutathione
CAT - Catalase

LPO - Lipid peroxidation.

MDA - malondialdehyde

SGPT - serum glutamate pyruvate transaminase
SGOT - serum glutamate oxaloacetate transaminase
ALP - alkaline phosphatase

DNA -  Deoxy ribo nucleic acid

ROS - Reactive oxygen species

GR -  Glutathione reductase
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