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ABSTRACT

High levels of iron [F&'] and lead [P§5*] in the body have been linked to oxidative stasssing from peroxidation
of membrane biomolecules and this usually resultmanifests as neurologic, hepatic as well as aavdscular
disorders. Therefore, this study is sought to itigate the inhibitory effect and other antioxidgtentials of both
aqueous and ethanolic extracts of garlic clovedifAd sativum) against iron (ll) sulphate and leacktate induced
lipid peroxidation in rats’ brain and liver tissuefrom the results, incubation of the tissue homadges with the
pro-oxidants caused significant (P<0.05) increaselévels of thiobarbituric acid reactive substand@®8ARS),
while administration of the extracts provided arsfigant protection to TBARS levels in the tisssesgigesting their
higher inhibitory potential on the pro-oxidants.dges, the antioxidant potential of the extracts\datermined via
antioxidant activities that account for its #echelating ability and reducing power, 1,1-diphe@yipicrylhydrazyl
[DPPH] as well as hydroxyl radicals[OH*] scavengin@bility. The extracts at different concentrations
demonstrated significant antioxidant potentialsligating their abilities to act as radical scavemngand chelators.
Hence, oxidative stress in the brain and liver cooé potentially prevented or managed by dietatgka of Allium
sativum.
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INTRODUCTION

In recent years, it has become apparent that thdation of lipid is a crucial step in the pathogsiseof several
disease-states most especially in adult and infatiénts [1]. A variety of pro-oxidants especidilgavy metals are
known to cause oxidative damage to biomoleculek sgcproteins, lipids and DNA [2] via imbalancevietn the
production of reactive oxygen species (ROS) andbibéogical system’s ability to readily detoxify ehreactive
intermediates or easily repair the resulting danj8jeReactive oxygen species are chemically agivesand their
attack on the polyunsaturated fatty acids compookentembrane lipids initiates lipid peroxidatiom, auto-catalytic
process that changes membrane structure and fanetjo However, measurement of thiobarbituric sabses
(TBARS) in the tissues is widely used as an indekpid peroxidation [5]. Besides, severa-vitro andin-vivo
studies reported that most organosulphur compogmndtect against oxidative stress due to their higdiical
scavenging potentials [6]. Some of these medigiteits have been investigated for their anti-oxigaproperties
and the treatment of such diseases [7]. This asodttracted increase attention as naturally ooguentioxidant
compounds in plant sources are identified as fadecals or active oxygen scavengers which senanaslvantage
over many synthetic chelators that have shown torimutagenic effects [8]. The present study wasped to
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evaluate the antioxidant potentialsAlfium sativumand its inhibitory effect on some pro-oxidants{Fand PB")
induced lipid peroxidation in rat's brain and li&sues in-vitro.

MATERIALSAND METHODS

Preparation of aqueous extract

Crude aqueous extract éllium sativumof a single clove variety was prepared from byoschased from the
market in Ado-Ekiti, Nigeria. The clove was slicggipund into paste and then dissolved in distileder 10mg/mi
the sample concentration was later serially vaimgd 1.0ml, 2.0ml, 3.0ml, 4.0ml, and 5.0ml relatitee the liver
homogenate used for the in vitro experiment.

Preparation of ethanolic extract

1209 of the powdered sample were extracted witheslcombination (via maceration) of 70% ethanol48hrs
using the maceration method described by [9]. elldf 70% ethanol was used. The mixture was decaamed
filtered using sterile whatman paper. The filtenateasured up to 600ml and later evaporated to dsyansing freeze
dryer to obtain 9.92% yield.

Determination of ferric reducing antioxidant power of Allium sativum extract [Frap assay]

Procedure: the reducing property of the garlic extract watedained using method described by [10]. 0.25ml of
extract was mixed with 0.25ml of 200mM of sodiunopphate buffer at pH 6.6 and 0.25ml of KFC. Thetuorix
was incubated for 20mins at“D 0.25ml of TCA (10%) was later added and cergefiiat 2000rpm for 10mins.
1ml of the supernatant was mixed with 1ml of distilwater and 0.2ml of FeCand were centrifuged at 6509 for
10min. a 5ml of the supernatant were mixed witlegnal volume of water and 1ml, 0.1% ferric chloriflbe same
treatment was used for ascorbic acid solutionasdstrd and the absorbance was measured at 700emediicing
power was then calculated and expressed as aseamilliequivalent.

Determination of free radical scavenging potential of Allium sativum extract [DPPH]

Procedure: The free radical scavenging ability of the extragainst DPPH (1,1-diphenyl-2-picryhydrazyl) using
method by [11]. 1ml of the garlic extract was mixeith 1ml of the 0.4mM methanol solution of the CHPBNd the
mixture was left in the dark for 30mins before meagy the absorbance at 516nm. Also, a method basdtie
reduction of methanolic solution of colored DPPIdical. DPPH evidently offers a convenient and aatumethod
for titrating 0.1mM solution of DPPH in methanol svarepared and 1ml of this solution was added tb@rthe
extract suspension in water at different conceiomat (1, 2, 3, 4, and 5)mg and after 30min, abswrbavas
measured at 516nm. However, ascorbic acid was asedference material while lower absorbance ofehetion
mixture indicated higher free radical scavengintvig. All the tests were performed in duplicatedathe results
averaged. The percentage reduction in absorbansecalaulated from the initial and final absorbamdeeach
solution [12] and percentage scavenging of DPPktahevas calculated using the formula;

Determination of iron chelation potential of Allium sativum extract

Procedure: The ability of the garlic extract to chelate prdeants was determined using a modified method.8f |
and [14]. 150mM FespPwas added to a reaction mixture containing 168f0.&M Tris-HCI { pH 7.4}, 218ml
saline and the extract while the volume is madéoupml! with distilled water. The reaction mixturesvincubated
for 5mins and 13ml of 1, 10-phenantroline was adatedithe absorbance was read at 510nm.

Determination of antioxidant potential of Allium sativum extract on hydroxyl radical [OH*]

Procedure: The ability of the extract to prevent%#1,0, induced decomposition of deoxyribose was carrigd o
using the method of [15]. Briefly, freshly preparedQul of extract was added to a reaction mixture coribgj
120u, 20mM deoxyribose, 4Q0, 0.1M phosphate buffer {pH 7.4}, 40 20mM hydrogen peroxidand 4Qu,
500uM FeSO4 and the volume made up to 800vith distilled water. The reaction mixture wagthincubated at
37°c for 30min and the reaction was stopped by thdtiaddof 0.5ml of 2.86 TCA, this was followed by the
addition of 0.4ml of 0.8 TBA solution. The test-tubes were subsequentlyhbiated in boiling water for 20min.
The absorbance was then measured at 532nm in gplectometer.

Thiobarbituric acid reactive substances Assay (TBARS)
Procedure: The production of TBARS from animal tissues watedrined using a modified method described by
[16]. The rats were anesthetized with ether andifgaa by decapitation. The tissue (liver, braimgre quickly
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removed and placed on ice. 1g of tissues were hempgd in cold 20mm Tris-HCI buffer pH 7.4 (1:10)ivith

ten up and down strokes at appropriately 1200rev/mia Teflon glass homogenizer. The homogenates wer
centrifuged for 10min at 1400g to yield a pelletttivas discarded and a low-speed supernatant €8 used for
the assay. The homogenates (100ML) were incubaitidomwithout 50ml of the various freshly prepareddants
(iron (Il) sulphate, lead acetate) and differentaantrations of garlic extract together with anrappate volume of
deionized water to give a total volume of 300uB#&IC for 1hr. The color reaction was carried out bgiad 200,
250, and 500ul each of the 8.1% sodium dodecylstdplSDS), acetic acid pH 3.4 and 0.6% TBA respelti
were incubated at 8C for 1hr. The absorbance was read after coolirgy ttibes at 532nm wavelength in
spectrophotometer.

Statistical Analysis
Statistical analysis of difference between groups evaluated by one-way ANOVA followed by studetdst. The
values (P<0.05) were regarded as significant.

% Antioxidant Parameter = (ABSol - AbSiessamp X 100%
(AbS contro)
% Inhibition = (AbSontol - ADbSesisampp X 100%
(ARSiro)

ICsp = 11.32x - 17.28
(Where x = %inhibition)

RESULTS
1.4 -
1.2 A
1 4
c 0.8 -
©
]
S 0.6 - M (Aqueous) Mean Abs.
M (Ethanolic) Mean Abs.
0.4 -
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Figure 1: Ferric reducing antioxidant power of Allium sativum extract
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Figure 2: Freeradical scavenging ability [DPPH] of Allium sativum extract
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Figure3: Iron chelation ability of Allium sativum extr act [Fe?*']
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Figure 4: Graph of hydroxyl radical {OH*} scavenging ability of Allium sativum extract
A = aqueous extract
B = ethanolic extract

Table 1: Antioxidant activity of aqueousextract of Allium sativum (AS) on iron sulphateinduced lipid peroxidation in liver homogenate

in-vitro.

Treatments (Iron + AS) Atizance % Inhibition 1Cs0 (mg/ml)
Basar 0.08 - =
Control (50ul Iron) 0.48 - -
50ul Iron + 10mg/ml AS 0.33 30.90 1.20
50pl Iron + 20mg/ml AS 0.32 32.40 1.34
50pl Iron + 40mg/ml AS 0.21 55.90 341
50pl Iron + 80mg/ml AS 0.16 66.60 4.36
50ul Iron + 160mg/ml AS 0.14 70.40 4.69

*Results are expressed as mean of three experirineditsplicate

Table 2: Antioxidant activity of ethanolic extract of Allium sativum (AS) on iron sulphate induced lipid peroxidation in liver homogenate

in-vitro.
Treatments (Iron + AS) Absorbance % Inhibition 16 (mg/ml)
Basal 0.08 E -
Control (50ul Iron) 0.48 - -
50ul Iron + 10mg/ml AS 0.34 29.60 1.09
50ul Iron + 20mg/ml AS 0.33 31.50 1.26
50pl Iron + 40mg/ml AS 0.21 55.00 3.33
50pl Iron + 80mg/ml AS 0.17 65.31 4.24
50ul Iron + 160mg/ml AS 0.14 70.60 4.71

*Results are expressed as mean of three experiimeditplicate

Table 3: Antioxidant activity of aqueous extract of Allium sativum (AS) on iron sulphateinduced lipid peroxidation in brain homogenate

in-vitro.
Treatments (Iron + AS) Absorbance % Inhibition e(mg/ml)
Basal 0.09 - -
Control (50ul Iron) 0.48 - -
50ul Iron + 10mg/ml AS 0.2 49.30 -0.55
50ul Iron + 20mg/ml AS 8.1 72.60 3.49
50ul Iron + 40mg/ml AS P.1 74.70 3.86
50pl Iron + 80mg/ml AS R.1 75.60 4.01
50ul Iron + 160mg/ml AS 0.11 76.60 4.19

*Results are expressed as mean of three experitineditsplicate
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Table 4: Antioxidant activity of ethanolic extract of Allium sativum (AS) on iron sulphateinduced lipid peroxidation in brain
homogenatein-vitro

Treatments (Iron + AS) Absorbance % Inhibition 4©(mg/ml)
Basal 0.11 - -
Control (50pl Iron) 0.49 - -
50pl Iron + 10mg/ml AS 0.18 64.30 4.15
50pl Iron + 20mg/ml AS 0.15 69.41 4.60
50ul Iron + 40mg/ml AS 0.14 72.42 4.87
50pl Iron + 80mg/ml AS 0.13 73.50 4.97
50pl Iron + 160mg/ml AS 0.13 74.50 5.05

*Results are expressed as mean of three experinmeditgplicate

Table 5: Antioxidant activity of aqueous extract of Allium sativum (AS) on lead acetateinduced lipid per oxidation in liver homogenate

in-vitro

Treatments (Lead + AS) Absorbance % Inhibition 1Cs0 (mg/ml)
Basal U0.12 - =
Control (50ul Lead) 0.47 - -
50ul Lead + 10mg/ml AS 0.24 49.20 1.18
50ul Lead + 20mg/ml AS 0.21 54.80 2.05
50ul Lead + 40mg/ml AS 0.21 55.70 2.19
50ul Lead + 80mg/ml AS 0.13 72.00 4.75
50ul Lead + 160mg/ml AS 0.13 72.50 4.83

*Results are expressed as mean of three experinmeditgplicate

Table 6: Antioxidant activity of ethanolic extract of Allium sativum (AS) on lead acetate induced lipid peroxidation in liver homogenate

in-vitro

Treatments (Lead + AS) Absorbance % Inhibition 46Xmg/ml)
Basal 0.08 - =
Control (50u! Lead) 0.5 - -
50ul Lead + 10mg/ml AS 0.33 34.31 1.50
50ul Lead + 20mg/ml AS 0.32 36.70 1.72
50ul Lead + 40mg/ml AS 0.21 57.40 3.54
50ul Lead + 80mg/ml AS 0.21 58.80 3.67
50ul Lead + 160mg/ml AS 0.13 73.90 5.00

*Results are expressed as mean of three experiimeditgplicate

Table 7: Antioxidant activity of aqueousextract of Allium sativum (AS) on lead acetate induced lipid peroxidation in brain homogenate

in-vitro

Treatments (Lead + AS) Absorbance % Inhibition e(mg/ml)
Basal 0.09 - -
Control (50u! Lead) 0.48 - -
50u Lead + 10mg/ml AS 0.24 50.70 -0.03
50ul Lead + 20mg/ml AS 0.16 67.40 3.06
50ul Lead + 40mg/ml AS 0.15 69.30 3.41
50ul Lead + 80mg/ml AS 0.13 73.10 411
50pul Lead + 160mg/ml AS 0.12 74.90 4.45

*Results are expressed as mean of three experinneditgplicate

Table 8: Antioxidant activity of ethanolic extract of Allium sativum (AS) on lead acetate induced lipid peroxidation in brain homogenate

in-vitro
Treatments (Lead +AS) Absodn % Inhibition 1Cs0 (mg/ml)
Basal 0.09 - -
Control (50ul Lead) 0.49 - -
50ul Lead + 10mg/ml AS 0.30 40.22 2.02
50ul Lead + 20mg/ml AS 0.29 41.23 211
50p| Lead + 40mg/ml AS 0.19 61.50 3.91
50u Lead + 80mg/ml AS 0.15 69.80 4.64
50ul Lead + 160mg/ml AS 0.14 72.43 4.87

*Results are expressed as mean of three experinmeditsplicate
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DISCUSSION

Generally plants containing phenolic compounds harg high antioxidative potentials [17] and thaittioxidant
activity has been reported to be concomitant with development of reducing power [18]. The redugager of
the extracts might be due to its hydrogen donadinitity [19]. From the experiment above as depidtgd-igure 1,
the reducing power of the extracts shows that agaiextract has higher reducing potential than etf@extract
where highest percentage obtained was 76.11% wWiateobtained for ethanolic extract was 69.03%aaies extract
concentration. Also, DPPH scavenging ability af gxtracts was higher in agueous extract than elicagxtract as
41.08% was obtained for aqueous extract while 39.4&s obtained for ethanolic extract at same cdnaion as
depicted by Figure 2. However, results from hydtaaglical scavenging and iron chelation abilitiésh® extracts
show a different pattern from this where the etlianextract has higher percentage hydroxyl radsmdvenging
potential than aqueous extract. 29.17% was obtdimedthanolic extract while 26.67% was obtaineddqueous
extract at same extract concentration. Besidese theas no marked difference in the values obtaifoedboth
extracts while determining their iron chelation gntttals as both extracts had highest iron chelatioi7.50% at
same extract concentration. It is however worthynebe that only iron chelation ability of the extta required
higher extract concentration for effective cheatand this was attained at highest extract conaton (5.0ml)
while others had their highest percentages attaaete least extract concentration (1.0ml). Resfatim the lipid
peroxidation experiment show a significant increiasthe levels of thiobarbituric acid reactive sianees (TBARS)
on iron and lead administrations only as indicdtgdhe control in table 1-8 above. This increas€éBARS may be
attributed to oxidative deterioration of membrar@ypnsaturated fatty acids which damage membratesyiiity
which are characteristics of pro-oxidants suchraa and lead. Also it has been reported that mieta play
important role in the acceleration of oxidationbadlogical molecules which are critical to life wiethey initiate
the propagation of radical chain reaction in ligidroxidation [20]. However, the results further whmarked
decrease in TBARS levels on administration of tkieagts where the inhibitory potential of the extravas exerted
on the pro-oxidants. From the results, ethanolicaex had highest percentage inhibition of bottd €€6.90%) and
iron (70.60%) in the liver tissue while aqueousractt had the highest percentage inhibition of 1E&90%) and
iron (76.60%) in the brain tissue respectively. Th@ease in lipid peroxidation in the presencerafoxidants like
Fe* and PB could be due to their roles in electron transéaction that normally generates reactive oxygesispe
[21] as well as their ability to decompose lipidrgpades, thus generating peroxyl and alkoxyl radioahich
promotes the propagation of lipid oxidation [22]e¥ated metal ions levels in the brain and lives haen linked to
neurodegenerative diseases like Parkinson’s diseaddliver diseases like cirrhosis respectivelywdeer, the
extractable phytochemicals from the extracts exdibia concentration dependent (10-160mg/ml) sicpmifi
decrease (P<0.05) in lipid peroxidation inducedsy/ and PB" in the rat’s liver and brain homogenates while the
higher ability of the extract either in aqueous ethanolic form may be attributed to its higher agtable
phytochemical content.

CONCLUSION

The aqueous and ethanolic extractsAbium sativumwere able to protect the brain and liver front'Fand PB*
induced lipid peroxidation due to presence of hagtioxidant phytochemicals and properties. Thighierr suggests
the involvement of reactive oxygen species in axigastress and also reveals the beneficial rolegadfic
therapeutic efficacy, thus supporting the hypothésat cellular redox status may be significandyersed by the
use of plant containing -thiol or phenolic anticasid compounds.
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