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The present study was anticipated for reviewing the in vivo antioxidant influ-
ence of methanolic extract of Mucuna pruriens. Methanolic extract of the plant
was given to rats separately at dissimilar binary amounts of 250 and 500
mg/kg for 21 days to estimate oxidative stress factors such as thiobarbituric
acid reactive substance, ferric reducing ability of plasma & reduced glutathi-
one and to evaluate antioxidant enzyme levels of catalase & superoxide dis-
mutase. The Mucuna pruriens extracts of methanol deliberately (p<0.05)
raised the ferric reducing ability of plasma on seven, fourteen and twenty-
one days of treatment. Significant (p<0.05) decrease of thiobarbituric acid
reactive substance levels beside with an upturn in the superoxide dismutase
level in the liver and kidney at two dissimilar doses of the plant was wit-
nessed. Management with a dose of 500 mg/kg b.wt of Mucuna pruriens pro-
duced a significant progression in catalase levels. However, there was no ma-
jor effect of thiobarbituric acid reactive substance, superoxide dismutase &
catalase in the heart and reduced glutathione level at two different doses of
Mucuna pruriens was noticed. These outcomes recommend that the leaves of
Mucuna pruriens have potent antioxidant activity which may be responsible
for some of its reported pharmacological actions.
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denaturation, base hydroxylation of nucleic acids,
strand cutting or cross-linking or maybe death
(Aebi, 1984). However, the physiological system
has a sequence of defense mechanisms comprising

antioxidant enzymes like glutathione peroxidase,
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catalase, thiobarbituric acid reactive substances;
superoxide dismutase, reduced glutathione and
other free radical scavengers, curcumin, (-caro-
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tene, vitamin C, a-lipoic acid, BHT, rutin, vitamin E,
and glutathione to safeguard the cell in contrast to
cytotoxic reactive oxygen species (Amin et al,
1996). The antioxidants in the living system can be

INTRODUCTION

both enzymatic and non-enzymatic. The enzymatic
antioxidants include glutathione, superoxide dis-

In the growth of various diseases, free radicals
have begun because the chief object is inflicting
harm to various organs and tissues. The cytotoxic
metabolites are produced by aerobic metabolism
inside the tissues that sequentially considerably
will raise pathological conditions, resulting in free
radical mediate enzymatic deactivation, protein
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mutase and catalase, which catalyze neutralization
of many kinds of free radicals (Aqil et al, 2006),
whereas the antioxidants which are non-enzy-
matic involve carotenoids, vitamin C, selenium,
polyphenols & vitamin E. Though, when the bal-
ance among the antioxidants & oxygen species is
changed, a condition of oxidative stress rises, prob-
ably leading to endless cellular destruction. There
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is confirmation that antioxidants may be valuable
in inhibiting the deleterious consequences of oxi-
dative stress, and there is an increasing attention
in the defensive biochemical function of natural an-
tioxidants contained in root vegetables, fruits and
medicinal herbs (Armstrong et al, 2013). Gener-
ally herbs, plants and spices more in phenolic com-
plexes like flavonoids, have been confirmed to
have anti-inflammatory, anti-aging, antiallergenic,
anticancer & antiviral activities, are attributed to
the antioxidant possessions (Arulselvan and
Subramanian, 2007). Flavonoids and polyphenolic
compounds have received the extreme attention
(Bakirel et al, 2008; Bell et al, 1971; Benzie and
Strain, 1996).

Mucuna pruriens is a coiling herb generally identi-
fied as velvet bean belongs to Fabaceae family. In
herbal medicine system, entire plant possesses val-
uable medicinal properties. Traditionally, the roots
are used in the treatment of, asthma, cholera, ele-
phantiasis, as a diuretic and blood purifier. It is also
being used to cure in fever, gout, renal stones, cat-
aract and rheumatism (Bhasin et al, 1996). A tech-
nical study documented the effectiveness of the
seeds in controlling of Parkinson's disease by the
quality of their L-DOPA content (Blake et al, 1987).
Mucuna pruriens revealed to elevate testosterone
levels, leading to an affirmation of protein in the
muscles and improved muscular power and mass
(Brawn and Fridovich 1980; Cao and Prior 1998).
Leaves possess numerous plant ingredients like
bufotenine, dopamine, choline, genistein, hydroxy
genistein, 5-hydroxytryptamine, 6-methoxy tryp-
tamine, N-N-dimethyl, tryptamine (Chandan et al,
2007; Costantino et al,, 1992). Mucuna pruriens is
well-known for the risky itchiness it creates on
contact; predominantly with the fresh foliage and
the seed pods by the existence of 5- hydroxytryp-
tamine (Ellman 1959; Gitanjali et al, 2016). The
main intention of the up-to-date study was to as-
sess the antioxidant effect of methanol extract of
Mucuna pruriens by in vivo model.

MATERIALS AND METHODS
Plant collection & authentication

Aerial parts of the plant were collected from Wa-
rangal, Telangana, India. Plant material was dried
in the dark away from sunlight and stored suitably.
The plant material was taxonomically acknowl-
edged by Dr V.S Raju, Professor, Herbal Systemat-
ics Lab, Botany Department, K U, district Warangal,
T S, India and a sample was retained in the herbar-
ium against accession number 4612 for upcoming
studies.

Chemicals: Analytical grade chemicals were used
in the study.
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Extraction: About 1000gm of herbal material was
extracted in a Soxhlet apparatus with methanol.
The extraction was carried out successively till an
unadulterated solvent was observed. The extra sol-
vent was dried from methanol extract using a ro-
tary vacuum evaporator and later on concentrated
on a water bath. The amount of the extract was as-
sessed. The lastly dried extract was deposited in a
desiccator for cardioprotective study.

Safety evaluation study

The safety study was performed out using OECD
guidelines No. 423. Three rats belonging to same
weight & age group were engaged in unit dose up
to the extreme dose of 2000 mg/kg orally of meth-
anol extract of Mucuna pruriens. The animals were
witnessed for 1 hour constantly and then hourly
for 4 hours, and to accomplish after every day up
to fifteen days for any disease or gross behavioural
variations (Jacob, 1995).

In vivo antioxidant model
Experimental Rats

Wistar albino rats (200-250gm) were acquired
from Ghosh enterprises Kolkata, India. Polypropyl-
ene cages were used for the accommodation of rats
and preserved in a precise environment (28-32°C)
with half of day and night cycle. Each day all the
rats were fed a normal laboratory diet ad libitum
and had free access to water. The procedure was
sanctioned by the Institutional Animal Ethical
Committee established for the purpose. Registra-
tion No: - 1287/P0/Re/S/09/CPCSEA. The rats
were kept under standard conditions in an animal
house as per the guidelines of the committee for
the purpose of control and supervision on experi-
ments on animals (CPCSEA).

Experimental protocol

Wistar albino rats were allocated into three groups
of six animals each. The first group assisted as con-
trol and was given normal saline. The second and
third group were given methanol extract of
Mucuna pruriens orally at 250 and 500 mg/kg body
weight, individually. The treatment was given for
21 days, and all the animals were sacrificed by de-
capitation on the 22rd day of the experiment. Blood
was collected through the direct cardiac puncture,
and it was used for in vivo antioxidant activity. The
liver, heart and kidney were separated, washed in
cold saline and put in storage in liquid nitrogen for
auxiliary biochemical readings. This in vivo antiox-
idant study was analysed by the manner desig-
nated by Rajlakshmi et al. (Jadwiga et al, 2000).

Preparation of rat liver, kidney and heart ho-
mogenate
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Tissue homogenate was organised in a ratio of 1gm
of wet tissue to 10 times (w/v) 0.05 mol/L ice-cold
phosphate buffer (pH 7.4) and homogenised using
a homogeniser (Tissue homogeniser). A 0.2 mL of
sample homogenate taken for assessment of thio-
barbituric acid reactive substance. The remained
part of the homogenate was divided into 2 equal
halves. First half was added with 10% trichloroa-
cetic acid (1:1), centrifuged at 5000g (4°C, for
10min) and the supernatant was used for reduced
glutathione (GSH) estimation. The other half part
of the homogenate was centrifuged at 15000g at
4°C for 1 hour, and the upper layer was taken & uti-
lised for reduced glutathione estimation.

Ferric reducing ability of plasma

The antioxidant ability of plasma was estimated
following the ferric reducing ability of plasma
method (Benzie and Strain, 1996). The samples of
blood were obtained from the rat retro-orbital ve-
nous plexus into heparinised glass tubes at treat-
ment for 7, 14 & 21 days. Momentarily, 3mL of
newly organized and hot (37°C) FRAP reagent
(ImL of 10 mmol/L TPTZ [2,4,6 tripyridyl-s-tria-
zine] solution in 40 mmol/L HCI, 1ImL 20 mM/L
FeCl,.6H20, 10mL of 0.3 mM/L acetate buffer [pH
3.6]) was added with 0.375mL distilled water and
0.025mL of test samples. The absorbance of ad-
vanced colour in the organic layer was estimated
at 593nm. The temperature was retained at 37°C.
The interpretations at three minutes were selected
for the design of FRAP values. Ferrous sulphate
(FeS04.7H20) was used as a standard for calibra-
tion and the data stated as nmol Fe2*/L.

Superoxide dismutase assay

Superoxide dismutase was analysed by the model
described by Rai et al, (2006). Test mixture con-
tain 0.1mL of supernatant/serum, 1.2mL of sodium
pyrophosphate buffer (pH 8.3; 0.052M), 0.1mL of
phenazine methosulfate (186 mM), 0.3mL of nitro-
blue tetrazolium (300 mM), and 0.2mL of NADH
(750 mM). The test has begun by mixing of NADH.
After Incubation at 30°C for the 90s, the reaction
was terminated by mixing 0.1mL of GAA. The reac-
tion mixture was agitated forcefully with four mL
of n-butanol. Color strength of the chromogen in
the butanol was measured spectrophotometrically
at 560nm, and the concentration of superoxide dis-
mutase was conveyed as units/mg of protein.

Catalase assay

Catalase parameter was analysed by the model of
Aebi (1984). A 0.1mL of supernatant/serum was
mixed to cuvette containing 1.9mL of 50mM phos-
phate buffer (pH 7.0). The reaction was initiated by
mixing of 1.0mL of freshly prepared 30mM H;0..
The extent of decomposition of H20; was calcu-
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lated spectrophotometrically at 240 nm. The activ-
ity of catalase was conveyed as units/mg of pro-
tein.

Estimation of a thiobarbituric acid reactive
substance

Lipid peroxidation (LPO) was evaluated by the
model of Liu et al, (1990). Acetic acid 1.5mL (20%;
pH 3.5), 1.5 of TBA (0.8%), and 0.2mL of sodium
dodecyl sulfate (8.1%) was added to 0.1ml of su-
pernatant/serum and heated at 100°C for 61 min.
The reaction combination was cooled to room tem-
perature. To this, 5mL of n-butanol: pyridine mix-
ture and 1mL of distilled water was added and
shaken dynamically. After centrifugation at 1200g
for 10min, the organic layer was removed, and the
absorbance was estimated at 532nm using a spec-
trophotometer. Malonyldialdehyde (MDA) was the
final product of lipid peroxidation, and it reacts
with TBA to form pink chromogen-TBA responsive
constituent. It was evaluated using a molar extinc-
tion coefficient of 1.56 X 105M-1 cm-1, and it was
shown as nM/g wet wt.

Estimate of reduced glutathione

Glutathione was estimated by Ellman (1959)
method. An equivalent amount of homogenate was
mixed with 10% trichloroacetic acid, and it was
centrifuged to distinct the proteins. To 0.01mL of
this supernatant, 2ZmL of phosphate buffer (pH
8.4), 0.5mL of 5'5-dithio, bis (2-nitrobenzoic acid)
and 0.4mL double distilled water was mixed. The
mixture was shaken, and the absorbance was rec-
orded at 412nm within 15 min. The concentration
of reduced glutathione was indicated as pg/g tis-
sue.

Statistical analysis

All investigational reports were conveyed as the
mean * standard error of the mean (SEM). This Sta-
tistical examination was performed out using one-
way analysis of variance (ANOVA) followed by
Dunnet-t-test with the SPSS statistical software for
judgment to the control group. P <0.05 was meas-
ured as statistically significant.

RESULTS
Safety evaluation study

Rats, when nourished with methanol extract of
Mucuna, pruriens up to 2000 mg/kg, p.o. Shown no
death or any symptom of gross behavioural varia-
tions when witnessed initially for three days, and
last up to fifteen days.

Ferric reducing ability of plasma

The ferric reducing ability of plasma (FRAP) of rats
later administration of methanol extracts of
Mucuna pruriens done for 21 days was presented
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Figure 1: Variations of the antioxidant capability of ferric reducing ability of plasma in rats
evaluated by Fe2+ equivalent after giving Mucuna pruriens methanol extract. Mean values were
found to be * s.d (n=6). Group II and III (plant extracts treated rats) compared to rats of group
I.p <0.05%*and p < 0.01**
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Figure 2: Deviations of superoxide dismutase (SOD; 10-1 U/ mg protein) resulting in oral man-
agement of methanol extract of Mucuna pruriens in rat liver, kidney and heart. Mean values
are mean # s.d. (n=6). II and III*1 Groups (plant extracts treated rats) were compared with Ist
Group (control rats). “P< 0.01, *P< 0.05
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Figure 3: Changes of catalase (CAT; units/mg protein) following oral administration of metha-
nol extract of Mucuna pruriens in rat liver, Kidney and heart. Mean values are * s.d. (n=6).
Groups II and III (plant extracts treated rats) compared with group I (control rats). “P< 0.01,
*P<0.05
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Figure 4: Changes of thiobarbituric acid reactive substance (nmol/g wet weight [wt] following
oral administration of methanol extract of Mucuna pruriens in rat liver, kidney and heart. Val-
ues are mean * s.d. (n=6). Groups II and III (plant extracts treated rats) compared with group

I (control rats). “P< 0.01, “P< 0.05
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Figure 5: Changes of reduced glutathione (GSH;
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Group IIl (MEMP)

ng/g wet wt) following oral administration of

an extract of methanol of Mucuna pruriens in ratliver, kidney and heart. Values are mean #* s.d.
(n=6). IInd and III* Groups (plant extracts treated rats) compared with group I rats. “P< 0.01,

“P< 0.05

in the figure. 1. In the control group, there was no
significant change in the ferric reducing ability of
plasma (FRAP) value on days 7 (685 nM Fe?*/L) 14
(702 nM Fe2+/L) and 21(714 nM Fe2*/L) respec-
tively. But, in group Il and III on days 7 (789 and
1012 nM Fe2*/L, respectively), 14 (1022 and 1144
nM Fe?*/L, respectively) and 21 (1021 and1249
nM Fe?*/L, respectively) there was a noteworthy
(p<0.05,pand p <0.01) increase in ferric reducing
ability of plasma (FRAP) value. The maximum en-
hancement of ferric reducing ability of plasma
(FRAP) level was found in group III, which resem-
ble animals administered with 500 mg/kg body
mass of the methanol extract of Mucuna pruriens.

Approximation of Superoxide Dismutase

The treatment of methanol extract of Mucuna pru-
riens caused minor significant (p < 0.05, and p <
0.001) increase at 250 mg/kg (420 units/mg of
protein) and 500 mg/kg (436 units/mg of protein)
b.wt in superoxide dismutase in the heart when
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matched with the control group (415 units/mg of
protein). Conversely, the value of superoxide dis-
mutase (SOD) in the kidney and liver of the plant
treated rats was dose correlated and was found to
be significantly increased (p < 0.05 and p < 0.01) at
the two different doses of 250 mg/kg (125 and 347
units/mg of protein, respectively) and 500 mg/kg
(126 and 384 units/mg of protein, respectively)
equated with the control (Group-I) (115 and
340units/mg of protein, respectively). The result
was exposed in the figure. 2.

Assessment of Catalase

The management of methanolic extract of Mucuna
pruriens to rats for 21 days induced a dose-de-
pendent elevation in catalase level in liver and kid-
ney and minor changes in the heart (figure. 3).
Methanol extract of plant was significantly aug-
mented at 500 mg/kg body weight, dose of the
treatment (p < 0.001) for liver (295 units/mg of
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protein) and kidney (398 units/mg of protein) as-
sociated with the control group (245 & 347
units/mg of protein, respectively). Similarly, at a
dose of 250 mg/kg a significant increase (p < 0.01)
in the catalase (CAT) levels were observed for liver
(257 units/mg of protein) and kidney (358
units/mg of protein) equated with the control
group. But, there was a little adjustment in the en-
dogenous antioxidant values [305 units/mg of pro-
tein (control), 307 units/mg of protein (250
mg/kg) and 309 units/mg of protein (500 mg/kg)]
in heart tissue.

Assessment of thiobarbituric acid reactive sub-
stance (TBARS)

The outcome of two different doses of methanol
extract of Mucuna pruriens on the lipid peroxida-
tion and endogenous antioxidants of liver, heart
and kidney of rats was shown in figure 4. A signifi-
cant (p< 0.05 and p< 0.01) decline in TBARS con-
centration was observed in liver (267 nM/g and
264 nM/g wet wt tissues) and kidney (257 nM/g
and 245 nM/g wet wt tissue tissues) for group II
and group Il when compared to control group
(307 nM/g and 285 nM/g wet wt tissue). There
were no changes of TBARS levels of heart tissue in
the methanol extract of Mucuna pruriens treated
groups II (296 nM/g) and III (297 nM/g) respec-
tively, when compared to the control group (295
nM/g wet wt tissue).

Evaluation of reduced glutathione

The results indicated no change of reduced gluta-
thione level in liver (1.129 and 1.102 mg/g wet
weight tissue), heart (187 & 191 pg/g wet weight
tissue) and kidney (11.5 &11.0 pg/g wet weight tis-
sue) respectively for groups Il and III, when paral-
leled to control group of liver, heart and kidney
(1.136, 184 and 11.4 pg/g wet wt tissue, respec-
tively). The result was indicated in the figure. 5.

DISCUSSION

Excessive production of reactive oxygen species
(ROS) plays a key role within the pathologic pro-
cess and progression of many diseases together
with completely different organs (Maxwell, 1995).
The principle for the consumption of antioxidants
is well recognised in interfering and therapy of
long-lasting diseases where aerobic stress shows a
serious aetiopathological role. Varied people stud-
ies support that intake of natural sources of fruits
and vegetables, high in antioxidants, are related to
a reduced frequency of stress evoked diseases
(Meister and Anderson, 1983).

In the current investigation, the ferric reducing
ability of plasma test evaluated total antioxidant
ability, and it was determined through non-enzy-
matic antioxidants. Numerous approaches have
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been established to evaluate the total antioxidant
capacity of plasma or serum because of the trouble
in measuring each antioxidant factor distinctly in
the serum or plasma (Mergort et al, 1996). Some
of these are the ferric reducing ability of plasma,
which evaluates the reduction of Fe3+ to Fe2* in the
company of water-soluble exogenous antioxidants.
The significant increase in the ferric reducing abil-
ity of plasma level after oral administration of
methanol extract of Mucuna pruriens shows the ex-
istence of bio-available antioxidants in the plants.
Responses with the cell membrane elements lead
to lipid peroxidation (Mukherjee, 2002). Aug-
mented LPO harms membrane function by reduc-
ing membrane fluidity and altering the action of
membrane-bound enzymes and receptor (Nie-
dernhofer et al, 2003). Thiobarbituric acid reac-
tive substance (TBARS) level was specified as an
indicator of lipid peroxidation and malondialde-
hyde generation. Malondialdehyde is an endoge-
nous genotoxic formation of enzymatic and ROS-
induced lipid peroxidation whose adducts are rec-
ognised to occur in DNA isolated from healthy
adult (Orrenius and Moldeus, 1984). In the present
study, the level of a thiobarbituric acid reactive
substance in the groups treated with extracts de-
clined in a dose-dependent way when matched to
control. The existing study exhibited the depletion
in the lipid peroxidation as observed by a decline
in the thiobarbituric acid reactive substance level
of the kidney and liver in the plant extracts treated
groups, but there was no change of thiobarbituric
acid reactive substance level in the heart as com-
pared to control.

The superoxide dismutase catalyses the dismuta-
tion of superoxide to hydrogen peroxide and oxy-
gen, thereby reducing the probability of superox-
ide anion responding with nitric oxide to form re-
active peroxynitrite (Verma et al,, 2014). Itisan ac-
tual defense of the cell against an endogenous and
exogenous generation of superoxide (Rai et al,
2006). Catalase is an enzyme that catalyses the de-
cay of H202, a reactive oxygen species, and it is a
toxic product of aerobic metabolism as well as
pathogenic ROS production (Rajlakshmi et al,
2003). The ROS scavenging activity of superoxide
dismutase is effective only if it is followed by the
action of catalase and glutathione peroxidase since
the dismutase activity of superoxide dismutase
produces H;0; from the superoxide ion, which is
highly toxic than oxygen-derived free radicals and
vital to be scavenged further by catalase and gluta-
thione peroxidase (Davies, 1995). The manage-
ment of methanolic extract of Mucuna pruriens at
500 mg/kg body weight significantly increased the
level of superoxide dismutase and catalase in kid-
ney & liver. The existing study illustrates the anti-
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oxidant affinity of the plant extract. Normally, out-
comes for the kidney have revealed slight changes
in antioxidant activity related to the liver (Sai
karthik et al, 2017). However, no changes in result
of superoxide dismutase and catalase were ob-
served in the heart, which could define the present
opinion. Reduced glutathione is a defensive mole-
cule against chemical prompted cytotoxicity
(Vayalil, 2002). Glutathione is involved in several
imperative cellular events, extending from the reg-
ulation of physicochemical belongings of cellular
proteins and peptides to the detoxification of free
radicals (Visioli et al, 2000). Though, long period
administration of Mucuna pruriens methanol ex-
tract had not shown important outcomes in re-
duced glutathione levels of liver, heart and kidney
indicating a protective antioxidant effect.

CONCLUSION

From the above study, It was determined that the
methanol extract of Mucuna pruriens had vital in
vivo antioxidant activity. The methanol extract was
also efficient in decreasing lipid peroxidation in tis-
sues of liver, heart and kidney. The antioxidant ac-
tion of methanol extract of the plant may be ac-
credited to the presence of known bioactive com-
pounds (flavonoids), which brings maximum con-
jugation with radical species, thus reducing the
number of free radicals available as well as oxida-
tive stress-related ailments (diabetes, heart re-
lated problems, Alzheimer's disease, atherosclero-
sis, arthritis, cancer) of major organs such as, heart,
liver and kidney. Further studies on the active in-
gredient in the extracts are required to assess the
antioxidant effect of the plant extract.
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