A International Journal of Pharmacy and Pharmaceutical Sciences

B \(_ﬁ ACADENIC SCIENCES

Knowledqge to innovation

ISSN- 0975-1491 Vol 10, Issue 7, 2018

Original Article

EVALUATION OF FREE RADICAL SCREENING AND ANTIOXIDANT POTENTIAL OF MORINGA
CONCANENSIS NIMMO-A MEDICINAL PLANT USED IN INDIAN TRADITIONAL MEDICATION
SYSTEM

BRINDHA BANU BALAKRISHNAN12%, KALAIVANI KRISHNASAMY1

1Department of Biochemistry, Kongunadu Arts and Science College, Affiliated to Bharathiar University, Coimbatore 641029, Tamil Nadu,
India, 2Department of Biochemistry and Bio-informatics, Dr. MGR-Janaki College of Arts and Science for Women Affiliated to University of
Madras, Chennai 600028, Tamilnadu, India
Email: brindha.banu82@gmail.com

Received: 02 Apr 2018 Revised and Accepted: 15 Jun 2018

ABSTRACT
Objective: We aimed to investigate the free radical scavenging, antioxidant and hepatoprotective potential of M. concanensis Nimmo leaves.

Methods: Free radical scavenging activity was evaluated by employing various accepted in vitro systems, such as 2,2-diphenyl-1-picrylhydrazyl
(DPPH), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS), hydroxyl (OH) and nitric oxide (NO) radical. Antioxidant potential of M.
concanensis Nimmo extract was assessed against Hz0: in goat liver by determination of superoxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GPx), glutathione S-transferase (GST), glucose-6-phosphatase dehydrogenase (G-6-PDH), total reduced glutathione (GSH), vitamin C,
vitamin E activity, and lipid peroxidation (LPO).

Results: Results showed that the amount of plant extract of M. concanensis Nimmo required to scavenge 50% of the DPPH radicals was 401.80
pg/ml, ABTS radical was 353.14 pg/ml, OH radical was 433.71 pg/ml and NO radical was 371.24 pg/ml. Also, the pre-treatment of ethanolic extract
of M. concanensis Nimmo leaves in goat liver showed a significant protection against H202 induced oxidative stress by retaining of antioxidants of
SOD (4.76+0.25), CAT (26.81+0.25), GPx (6.41+0.34), GST (2.31+0.10), G-6-PDH (0.84+0.02), GSH (37.30+1.12), vitamin C (3.01+0.07), vitamin E
(14.43+0.45) within normal range.

Conclusion: In conclusion, promising free radical scavenging, the antioxidant activity of M. concanensis Nimmo leaves can be able to treat various

diseases caused by free radicals.
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INTRODUCTION

The liver plays an essential role in the metabolism of xenobiotics,
catabolism, biochemical process, physicochemical functions of the
body like oxidation, reduction, hydroxylation, hydrolysis, etc. Some
hepatotoxic agents cause the liver damage is of severe consequences.
In recent years, tremendous of scientific advancement in the field of
Hepatology [1]. Oxidative stress is causative agents for various
ailments include deoxyribonucleic acid (DNA) damage, cancer, and
degeneration of cellular membrane leading to diabetes, liver diseases
[2]. The production of oxidative stress can be monitored by an
antioxidants system which is robust agents scavenge the free radicals
and promotes their decomposition and suppresses their mechanism
[3]. The model was very carefully designed to simulate in vivo
intraperitonial exposure of oxidant. This study was prepared based on
the recommendation by the fund for the replacement of animals in
medical experimentation (FRAME) to diminish the use of live animals
in research and to develop a model system that would simulate in vivo
conditions [4].

M. concanensis Nimmo is one of the Indian medicinal plants belongs to
the family of Moringaceae, used to treat various human diseases [5-8],
M. concanensis Nimmo plant have confirmed anti-inflammatory [7, 9],
anticancer [10], analgesic [9], anti-pyretic [7], anti-implantation [11],
anti-convulsant [12], anti-microbial anti-fungal [13] and anti-
hyperglycemic activity [14]. To the best of our knowledge, Moringa
concanensis Nimmo leaves extract have not been investigated for
phytochemical profiles, free radical scavenging, and in vivo simulated
in vitro antioxidant properties. Therefore, in this study, we collected
leaves to study on phytoconstituents, free radicals and antioxidant
activity of the plant with the idea to identify new lead compounds for
numerous diseases caused by free radicals.

MATERIALS AND METHODS
Collection of plant sample

Fresh leaves of M. concanensis Nimmo were collected from Perambalur,
Tamil Nadu, India. The specimen sample was authenticated by the
Botanical Survey of India (BSI), Tamilnadu Agricultural University,
Coimbatore, Tamil Nadu, India. The voucher specimen (No.
BSI/SRC/5/23/2016/Tech-151) was filed in the herbarium cabinet.

Chemicals, reagents and drug

Ascorbic acid, vitamin E, rutin, 2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2'-
azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS), and H202 were
acquired from Sigma and Aldrich (St. Louis, MO). All other chemicals and
solvents were bought from Merck Chemicals Mumbai, India.

Preparation of plant extract

The leaves, rinsed with normal saline, dried in a shaded area to
remove water, and then turned into powder using a blender. Of the
powdered leaves, 10g was extracted with 100 ml of ethanol using a
soxhlet apparatus and filtered by using Whatman No. 1 filter paper.
The filtrate was then dried under reduced pressure and controlled
temperature and concentrated. The concentrated extracts were kept in
a small tight container at-20 ° C until further analysis.

Antioxidant assay: in vitro
DPPH radical scavenging activity

The DPPH radical assay was established according to the method of
Makris et al. [15]. Various concentrations (100-500 pg/ml) of a leaf
extract (4 ml) were added to 1 ml of DPPH methanol solution. The
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mixture was shaken well and left for 30 min at room temperature, and
the absorbance was measured at 517 nm. Ascorbic acid was used as a
control. DPPH radical scavenging activity was calculated as follows;

% =A, —A, %100

Where Ao is absorbance of control reaction, A: is absorbance of the
reaction system of the sample.

ABTS free radical scavenging assay

2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) free
radical scavenging activity was conducted by the following method of
Giao et al. [16]. The reaction was initiated by the addition of 1.0 ml of
diluted ABTSto 10 ul of different concentrations (50-250 pg/ml) of a
leaf extract along with 10 pl of ethanol as a control. Ascorbic acid was
used as a standard. After 6 min, the optical density was read at 734
nm, and the percentage inhibitions were calculated. The inhibition was
calculated according to the equation.

% =Ag — A, %100

Where, Ao is absorbance of control reaction, A; is absorbance of
reaction system of the sample.

Hydroxyl radical scavenging assay

Hydroxyl (OH) radical scavenging activity of the plant extract was
calculated by the method of Rajeshwar et al [17] with slight
modifications. A reaction mixture of 3.0 ml volume contained, 1.0 ml of
1.5 mmol FeSO4, 0.7 ml of 6 mmol hydrogen peroxide, 0.3 ml of 20
mmol sodium salicylate and 1.0 ml of different concentrations (100-
500 mg/ml) of leaf extract was mixed well and incubated for 1 h at 37
°C. The absorbance of the hydroxylated salicylate complex was
measured at 562 nm. Vitamin E was used as positive control. The
percentage of scavenging potential was calculated as,

l A A

. A - 4)
Scavenging activity = [l = ———] x 100

Where Aois absorbance of the control, A; is absorbance in the presence
of the extract; Az is absorbance without sodium salicylate.

Nitric oxide scavenging assay

Nitric oxide (NO) radical scavenging potential was measured by the
following method of Madan et al [18]. The reaction mixture (6 ml)
containing sodium nitroprusside (4 ml), phosphate buffer saline (PBS, 1
ml) and different concentrations (100-500 pg/ml) of a leaf extract (1 ml)
in DMSO were incubated at 25 °C for 15 min. At the end of incubation, 0.5
ml of the reaction mixture containing nitrite was removed, 1.0 ml of
sulphanilic acid reagent was added, mixed well and allowed to stand for
5 min for completion of diazotization and then 1.0 ml of naphthyl
ethylenediamine dihydrochloride was added, mixed well and kept for 30
min in diffused light. A pink colored chromophore was formed. The
absorbance was read at 540 nm. Rutin was used as a standard.

The inhibition was calculated according to the equation,

o

Where Ao is absorbance of control reaction, A1is absorbance of the test
compound.

Antioxidant assay: in vivo simulated in vitro model
Sample collection and preparation

Briefly, the fresh liver was collected from the local slaughterhouse
immediately after the sacrifice of the animal. The tissue was quickly
forced into cold, sterile Hanks balanced salt solution (HBSS) with
buffer and maintained at 4 °C. Very thin (* 1 mm) slices of the tissues
were cut by using the sterile scalpel, and 250 mg of tissue was taken
with 1.0 ml of sterile HBBS, in wide flat-bottomed flasks. The
experiment was performed on goat liver comprising 5 groups. The
groups were normal control (group I), H202 (2 ml/kg tissue) treated
(group II), H20zand plant extract (20 mg/ml) treated (group III), Hz0:
and Rutin (70 pg/kg tissue) treated (standard drug) (group IV), plant
extract treatment (20 mg/ml) (group V). The binding compounds of
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H:02 and extract were added and incubated at 37 @ for 1h with a mild
shaking. Appropriate control groups were also done.

Superoxide dismutase (SOD) activity assay

Superoxide dismutase activity was calculated by the following method of
Das et al. [19]. Briefly, 1.4 ml aliquots of the reaction mixture (1.11 ml of
50 mmol phosphate buffer-pH 7.4, 0.075 ml of 20 mmol L-Methionine,
0.04 ml of 1% (v/v) Triton X-100, 0.075 ml of 10 mmol HCl and 0.1 ml of
50 mmol EDTA) was added with 100 pl of the sample, and were
incubated at 37 °C for 5 min. Followed by 80 pl of riboflavin was added
and the tubes were exposed for 10 min to 200 W Philips fluorescent
lamps. The control tube contained equal amounts of buffer instead of
samples. The sample and its respective control were run together. At the
end of the exposure time, 1 ml of Griess reagent was added to each tube,
and the absorbance was measured at 543 nm. The unit of enzyme
activity was calculated by the amount of SOD ability of inhibiting 50% of
nitrite formation under experiment circumstance.

Catalase (CAT) activity assay

Catalase activity was evaluated using the method described by Sinha
[20]. Briefly, the reaction mixture of 0.9 ml of phosphate buffer (pH
7.0) and 0.1 ml tissue homogenate was added with 0.4 ml Hz202. The
reaction was terminated after 15, 30, 45 and 60 seconds of incubation
by adding 2 ml dichromate-acetic acid mixture. The tubes were kept in
a boiling water bath for 10 min, cooled and the color developed. The
absorbance was read at 590 nm. The enzyme activity is expressed as
pumoles of H202 utilized/min/mg protein in tissues.

Glutathione peroxidase (GPx) activity

Glutathione peroxide activity was measured using the method described
by Rotruck et al. [21]. In brief, the reaction mixture (0.2 ml of Tris buffer,
0.2 ml of EDTA, 0.1 ml of sodium azide and 0.5 ml of sample) was mixed
with 0.2 ml glutathione followed by 0.1 ml H202. The mixture was
thoroughly mixed and incubated at 37 °C for 10 min. At the end of
incubation, the reaction was arrested by the addition of 0.5 ml of 10%
TCA and centrifuged. The collected supernatant was assayed for
glutathione by Ellman’s method. Two ml of the supernatant, 3.0 ml
Na2HPO4 solution and 1.0 ml of DTNB reagent were added and mixed
well. The color developed was measured at 412 nm. The enzyme activity
was expressed in term of pg of glutathione consumed/min/mg protein.

Glutathione S-Transferase (GST) activity

Glutathione S-transferase activity was given by the following method of
Habig et al. [22]. The plant extract (0.1 ml) was added to the reaction
mixture containing 1.0 ml of buffer, 1.7 ml of water and 0.1 ml of CDNB
and incubated at 37 °C for 5 min. At the end of incubation, 0.1 ml of
reduced glutathione was added. The increased optical density of the
enzyme was measured at 340 nm. The enzyme activity was calculated in
terms of pmoles of CDNB conjugate formed/min/mg protein.

Glucose-6-phosphate dehydrogenase (G-6-PDH) activity

G6PDH activity was tested by the method of Balinsky and Bernstein
[23]. Briefly, 0.4 ml of Tris-HCl buffer, 0.2 ml of NADP, 0.2 ml of
magnesium chloride, 1.0 ml water and 0.2 ml of sample were added in,
and the reaction was started by the addition of 0.2 ml of glucose-6-
phosphate, and the increased optical density was measured at 340 nm.
The activity was reflected in terms of units/mg protein.

Total reduced glutathione (GSH) activity

GSH activity was measured using the described method of Moron et al.
[24] with some slight modification. One ml of tissue homogenate was
precipitated with using 4.0 ml of metaphosphoric acid, and then the
precipitate was removed by centrifugation. Two ml of the supernatant
was added to 2 ml of Na;HPOs and 1.0 ml of DTNB reagent. The
absorbance was measured within 2 min at 412 nm. The unit of
reduced glutathione was expressed as pug/g tissue.

Estimation of vitamin C

Estimation of vitamin C was calculated as described by the method of
Omaye et al. [25]. Briefly, 1 ml of tissue homogenate was precipitated
by adding 5 % ice-cold TCA and centrifuged for 20 min at 3500 rpm.
One ml of the supernatant was mixed with 0.2 ml of DTCS reagent and
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incubated for 3 h at 37 °C. After that 1.5 ml of ice-cold 65 % sulphuric
acid was added, mixed well and the solutions were kept at room
temperature for an additional 30 min. The absorbance was measured
at 520 nm. The results were expressed as pg/g tissue.

Estimation of vitamin E

Estimation of vitamin E was assayed as described the method of
Rosenberg [26] with a few modifications. The homogenate (1.5 ml)
was in addition to 1.5 ml of the ethanol and 1.5 ml of water. This was
followed by the addition of 1.5 ml of xylene was added to the reaction
mixture and centrifuged. Transferred 1.0 ml of xylene layer into
another stoppered tube, taking care not to include any ethanol or
protein, added 1.0 ml on 2, 2'-dipyridyl reagent to each tube,
stoppered and mixed. Pipetted out 1.5 ml of the mixtures into
spectrophotometer cuvettes and read the absorbance at 460 nm. The
amount of vitamin E was calculated using the formula.

AAS2 Inm — AA460tm = Cone. |5] x Total Velums

AAS20nm x Volume for Experiment » Weight of Sample

Estimation of lipid peroxidation (LPO)

The lipid peroxidation assay was measured by the following method of
Uchiyama and Mahara [27]. One ml of the homogenate containing
various concentrations was added to 2 ml of TCA-TBA-HCI reagent and
mixed thoroughly. Then the mixture was heated for 15 min in a boiling
water bath. After cooling, the flocculent precipitate was removed by
centrifugation at 1,000g for 10 min. The absorbance was determined
at 535 nm against a blank. The results were expressed as nmoles of
MDA formed/min/mg protein.

Statistical analysis

Three replicates data were analyzed by using one-way analysis of
variance (ANOVA), and the significance of the difference between the
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means was analyzed by Duncan’s multiple range test (P<0.05). Values
are expressed as the means+standard deviation of the mean.

RESULTS AND DISCUSSION
Free radical scavenging activity: in vitro
DPPH Radical scavenging activity

Globally with a great number of people seeking remedies and
management of ailments free from side effects caused by synthetic
chemicals. Greater medicinal values of secondary metabolites of
alkaloids, phenols, flavonoids, tannins, saponins, terpenoids and
steroids from plants have been extensively evaluated their health
benefits, because of its richness in antioxidants [28, 29]. Medicinal
plants are natural resources. They are delivering new drugs and many
of the modern medicine indirectly, and these medicinal plants have
organized by refined traditional medicine practices that have been
used for thousands of years by people in the world. Since the last few
decades, researchers have more attention on medicinal plants,
screening for their biological and pharmaceutical properties of the
medicinal plants [30].

Free radicals are spontaneously produced as byproducts under certain
environmental conditions in the biological systems during the normal
metabolic process which may cause extensive damage to tissues and
biomolecules by lipid peroxidation, breakdown of DNA strands,
denaturation of proteins and disrupting cellular functions leading to
various diseases including cancer, diabetes mellitus, chronic
inflammation, and neurodegenerative disorders [31]. Although plenty
of synthetic drugs are available to protect oxidative damage to the
cells, the major drawback is their side effects, so it has restricted to
use. To overcome this problem, consumption of natural antioxidants
from food supplementation and traditional medicine is an alternative
choice. Therefore, in this study, we determined the antioxidant
property of M. concanensis Nimmo leaves against DPPH, ABTS, OH* and
NO-free radicals.
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Fig. 1: Determination of DPPH radical scavenging activity (%) of ethanolic extract of M. concanensis nimmo leaves and vitamin C. All
experiments were done in triplicate, results are represented as mean+Std (P<0.05)

The DPPH radical scavenging activity results of various concentrations of
ethanol extract of M. concanensis Nimmo leaves and known antioxidant
vitamin C is represented in fig. 1. Our current study results showed a
greater DPPH radical scavenging property increased with increasing
concentration of ethanolic extract with the concentration of 100-500
ug/ml Also, we noted that the concentration which can scavenge 50% of
the radical (ICso) values of M. concanensis Nimmo extracts, and was
401.80 pg/ml and that of known antioxidant was 312.77 pg/ml.

The DPPH radical scavenging property results showed that the reaction
of M. concanensis Nimmo leaves extract with purple colored DPPH
radical converted to a-diphenyl-B-picryl hydrazine with increased with
increasing concentrations. This radical scavenging activity occurs

depends upon their antioxidant capacities could be due to the high
phenolic and flavonoids contents present in the ethanolic extract of M.
concanensis Nimmo leaves, especially phenols that can donate a
hydrogen proton [32]. Phenols have been stated to own DPPH radical
scavenging activity either one by donating hydrogen to the nitrogen-
centred free radicals of DPPH altering it to a stable diamagnetic molecule
identified as diphenyl-picryl hydrazine or by single electron transfer to
ABTS radical [33]. The dose-dependent manner DPPH radical scavenging
activity of M. concanensis Nimmo leaves extract compared with standard
vitamin C. Our study results agreement with Usha and Pushpalatha [34],
and Geetha et al [35] who reported that the antioxidant potential of
Grewia heterotricha mast and Piper umbellatum to the greater
concentration of phenolic compounds respectively.
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ABTS scavenging activity

Fig. 2 depicts the antioxidant activity of ethanolic extract of M.
concanensis Nimmo leaves against ABTS radical scavenging. The ABTS
radical scavenging activity of the extract was varied significantly
(P<0.05) and ranged from 23.05% at 100 pg/ml of 60.26% 500 pg/ml
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concentrations. However, the ICso value of M. concanensis Nimmo
leaves was found to be 353.14 pg/ml, and known antioxidant
compound of vitamin C was 280.25 pg/ml. The highest percentage of
scavenging property was noted in our study, and our results suggested
the high amount of antioxidant potential of M. concanensis Nimmo
leaves.
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Fig. 2: Determination of ABTS radical scavenging activity (%) of ethanolic extract of M. concanensis Nimmo leaves and vitamin C. All
experiments were done in triplicate, results are represented as meanzstandard deviation (P<0.05)

ABTS is a blue chromophore produced assay. This ABTS radical
scavenging activity is measured to prove the ability of the antioxidant
compounds of the M. concanensis Nimmo leaves extract by hydrogen
donating to the ABTS centered free radicals using a blue chromophore.
Among our current study results, the M. concanensis Nimmo leaves
extract showed the antioxidant activity increased with increasing
concentration (P>0.05). This greater antioxidant property of the
extract may be due to the higher amount of lipophilic and hydrophilic
compounds in the leaves. The present study results were agreed with
Hagerman et al, [36] and Goncalves et al, [37] who reported in the
previous study that the high molecular weight phenolics have more
efficient to scavenging free radicals.

Hydroxyl radical scavenging activity

The efficiency of an ethanolic extract of M. concanensis Nimmo leaves
to inhibit hydroxyl-radical-mediated damage was determined at a
concentration of 100-500 pg/ml. It was observed that the M.
concanensis Nimmo showed the minimum activity of 12.30 % at 100
pg/ml and maximum activity of 58.22 % at 500 pg/ml concentration,
indicating that the hydroxyl radical scavenging activity of M.
concanensis Nimmo occurred in a dose-dependent manner and ICso
values of extract was 433.71 pg/ml and known antioxidant (vit E) was
349.01 pg/ml (fig. 3). This result indicates the scavenging capacity of
M. concanensis Nimmo against hydroxyl radicals.
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Fig. 3: Determination of Hydroxyl radical scavenging activity (%) of ethanolic extract of M. concanensis Nimmo leaves and vitamin E. All
experiments were done in triplicate. Results are represented as meanzstandard deviation (P<0.05)

The Fenton reaction produces hydroxyl radicals (OH*) which degrade
DNA deoxyribose, by using reduced transition metals and H202, which

is known to be the most reactive species of all the reduced forms of
dioxygen and may cause to DNA fragmentation and DNA strand
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breakage [38]. The scavenging of OH* radical is an important for the
measurement of antioxidant activity because of very high reactivity of
the OH* radical, allowing it to counter with a wide range of
biomolecules found in living cells, such as sugars, amino acids, lipids,
and nucleotides. Thus removing OH* is very important for the
protection of living systems. The OH* radical scavenging potential of M.
concanensis Nimmo leaves extract is shown in fig. 4. The leaf extracts
showing OH* radical scavenging activity was in a dose-dependent
manner. This OH* radical scavenging activity may be due to the
presence of the hydrogen donating capacity of phenolic compounds in
the extract. The results of the current study were agreed with Sutar
and Kalaichelvan [39] who reported in the previous study that leaf
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extract of Holoptelea integrifolia showed hydroxyl radical scavenging
property with dose dependant manner.

Nitric oxide scavenging activity

In this study, ethanolic extract of M. concanensis Nimmo leaf displayed
a significant NO scavenging activity at all the selected concentrations
100-500 pg/ml (fig. 4) when compared with that of the known
antioxidant Rutin at a concentration of 100-500 pg/ml. It was also
noted that the ICso values of M. concanensis Nimmo and Rutin were
observed to be 371.24 pg/ml and 293.60 pg/ml mg/ml respectively.
These results indicate that the NO scavenging activity of M.
concanensis Nimmo in a dose-dependent manner.
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Fig. 4: Determination of nitric oxide radical scavenging activity (%) of ethanolic extract of M. concanensis nimmo leaves and rutin. All
experiments were made in triplicate, results are represented as meantstandard deviation (P<0.05)

NO is an effective pleiotropic intermediary in physiological
development and which reacts with the superoxide anion to form a
potentially cytotoxic molecule of peroxynitrite (ONOO-). However,
overproduction of NOradical caused various diseases such as diabetes,
carcinomas, and arthritis [40]. Our study results showed that the
ethanolic extract of M. concanensis Nimmo inhibited NOwradical
formation by scavenging NO-. It was might be due to the phenolic and
flavonoid compounds in the extracts, which participate with oxygen to
react with NO and thus inhibited the formation of nitrile [41].

Our research data are supported by Jethinlalkhosh JP [42] findings
who reported in the previous study, the hydroethanolic extracts of
Pothos scandens L. showed moderate NO radical scavenging activity.
The antioxidant activity of ethanolic extract of M. concanensis Nimmo
leaves of this plant may aid to prevent the chain reactions prompt by
overproduction of NO and may play an important function in
preventing inflammatory signalling processes.

Antioxidant activity in vivo simulated in vitro model

The antioxidant defence machinery includes enzymatic and non-
enzymatic antioxidants play an important role in satisfying the
physiological level of Oz and H20: and destroying the peroxides caused
by inadvertent contact with toxic drugs. Some natural medications for
antioxidant outlines may help to protect health when took
continuously as modules of nutritious food, spices or remedies.
Between the antioxidant enzymes, superoxide dismutase (SOD) and
catalase (CAT) stand the first line of defence besides oxidative injury of
the tissues. SOD is the main factor of the defence mechanism in the
antioxidant system involved against oxidative stress through
catalyzing the dismutation of superoxide radicals (0z) into molecular
oxygen (02) and hydrogen peroxide (H202) [43]. Most of the cells
contain heme-containing enzyme catalase, which catalyses the

breakdown of H:02 to water and oxygen. Cytosolic catalase is
considered as essential in the inactivation of various environmental
mutagens [44]. In the present study, the H:02 treated group showed
the significantly increased the level of enzymatic and non-enzymatic
antioxidants. The pretreatment of ethanolic extract of M. concanensis
Nimmo leaves to the liver homogenate by in vitro stimulated in vivo
model, resulted in significant elevation of enzymatic antioxidant
enzymes of SOD and CAT activity in the liver is indicative of the
decreased oxidative stress. In this study, the significant increases in
the activity of the leaf extract indicate that they can efficiently remove
the oxidative stress.

Antioxidant activity of M. concanensis Nimmo leaves extract on
enzymatic and non-enzymatic antioxidant parameters in H20:
administrated liver tissue are shown in table 1. In this study, H202
administered group displayed a significantly decreased (P<0.05) on
the tissue enzymatic (SOD-3.37+0.26; CAT-15.88+0.59; GPx-3.35+0.21;
GST-1.46+0.09 and G6PDH-0.52+0.01) and non-enzymatic
antioxidants (GSH-25.49+1.06; vit C-2.29+0.03 and vit E-12.14+0.49)
level as compared with control group. EEMCL+H:02 pre-treatment
group showed the significant increase in the enzymatic (SOD-
4.00£0.16; CAT-23.89+0.36; GPx-5.44+0.14; GST-2.31+0.10 and
G6PDH-0.86+0.00) and non-enzymatic antioxidant (GSH-33.36+0.69;
vit C-3.07+0.01 and vit E-14.85+1.15) levels when compared with H202
administrated group (P>0.05). But this increased level was not as
great as compared with those treated with Rutin (SOD-5.40+0.18;
CAT-27.30+0.77; GPx-6.37+0.07; GST-2.42+0.01 and G6PDH-
0.95+0.01; GSH-35.68+0.40; vit C-3.25+0.04 and vit E-16.51+0.15).
H20: intoxicated group showed the significantly elevated level of LPO
as indicated by elevated levels of MDA. EEMCL alone pre-treatment
group significantly decreased the MDA levels, which were similar to
those treated with standard drug group.
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Table 1: Efficacy of an ethanolic extract of M. concanensis nimmo leaves on enzymic and non-enzymatic antioxidants against H-02 induced
oxidative stress in goat liver of control and experimental groups

Group Group I Group II Group III Group IV Group V
Control Hz202 ml/kg EEMCL 20 mg/kg+Hz0: Rutin 70 mg/kg+H:0: EEMCL 20 mg/kg

Protein 10.95+0.12 4.35+0.122 4.86+0.09° 6.80+0.11° 10.35£0.10¢
LPO 29.30+0.18 89.63+3.722 43.16+1.92b 35.28+2.06° 27.79+0.58¢
SOD 6.41+0.54 3.37+0.26° 4.76+0.25> 7.29+0.11° 5.24+0.15¢
CAT 30.94+1.09 21.91+0.622 26.81+0.25> 29.01+0.57° 30.32+0.06¢
GSH 40.32+0.69 27.34+1.062 37.30+1.12° 37.77+0.40° 39.39£1.06¢
GPx 7.35+0.31 4.82+0.322 6.41+0.34> 7.01+0.33b 7.25%0.23¢
G6PDH 1.01+0.01 0.57+0.022 0.84+0.02° 0.92+0.01° 0.98+0.01¢
Vit C 3.15+0.03 2.46+0.092 3.01+0.07° 3.04+0.04° 3.09+0.01¢
Vit E 17.37£0.37 13.23£0.562 14.43+0.45° 16.53+0.08> 17.01£0.24¢

Values are expressed as mean+SD (n=3)

Comparison:-a: Group II compared with Group I; b: Group III
compared with Group II; c: Group V compared with Group I

Units: Protein-g/dl; LPO-MDA (n mol/mg tissue); SOD-50 % inhibition
of nitrite formation/min/mg protein; CAT-pmoles of H20:
decomposed/min/mg protein; GSH-pg/g tissue; GPx-pg of glutathione
utilized/min/mg protein; G6PD-0.01 OD change/min/mg protein;
Vitamin-C pg/g tissue; Vitamin-E pg/g tissue.

Glutathione-s-transferase (GSH) is a tripeptide, non-enzymatic
antioxidant existent in the hepatocytes, which is a primary component
of the all antioxidant defence systems that keeps the membrane
protein thiols of hepatocytes from the toxic effects of reactive oxygen
metabolites like H202 and superoxide radicals [45]. The decline of GSH
and GPx level in the H:0; treated group might be due to its utilization
by the excessively generated free radicals in the liver resulting in
tissue injury. However, the subsequent recovery in liver tissue treated
with ethanolic extract of M. concanensis Nimmo leaves might be due to
de-novo GSH synthesis or GSH restoration (GSSG to GSH). GSH, apart
from being a potent antioxidant by itself also acts as a substrate for
antioxidant enzymes like GPx and GST [46]. The lowered level of the
GPx may be due to correlated to reduced availability of its substrate.
Oxidative stress is regulated by also GPx which in turn requires
glutathione as a cofactor. It catalyzes the oxidation of GSH to GSSG at
the expenditure of H:0:. It is noted in both cytosol (70%) and
mitochondria (30%) of various tissues [47]. The level of this enzyme
was decreased in the toxic group compared with control. From table 2,
the levels of enzymatic and non-enzymatic antioxidants were
improved in the treatment group compared with the standard
antioxidant rutin. Glucose 6-phosphate dehydrogenase (G6PD) is also
one of the key enzymes for the group of NADPH, which is consumed
for the regeneration of various antioxidant molecules.

Vitamin-C is an essential nutrient, widely distributed in all tissues of
the body and is necessary for a wide range of vital metabolic process
in animals and plants. In living organism vitamin-C is an antioxidant, it
defends the body against oxidative stress and also it is a cofactor for
several dynamic enzymatic reactions. The study results showed the
lowered level of vitamin C in the H202 treated group. This diminished
level of vitamin C may be due to the increased level of lipid
peroxidation. Retrieval towards standardization of these enzyme
produced by M. concanensis Nimmo leaves treatment was nearly
similar to that retained by rutin. Ethanol extract of M. concanensis
Nimmo leaves showed the suppressed levels of lipid peroxidation in
goat liver homogenate, and this result agreed with Vidya et al. [48].

CONCLUSION

The ethanolic extract of M. concanensis Nimmo revealed the presence of
alkaloids, phenols, flavonoids, tannins, saponins, terpenoids, steroids,
carbohydrates, glycosides, amino acids and proteins in the leaves. The
present investigation indicates that M. concanensis Nimmo leaves
extract, rich in total phenolics and flavonoids. We observed that M.
concanensis Nimmo leaves accounted for the potent antioxidant
properties noticed against DPPH, ABTS, OH*, and NO<radicals. Our
current study indicates that the ethanolic extract of M. concanensis
Nimmo leaves to improve the enzymic and non-enzymic antioxidant
status against in vivo simulated oxidative stress induced by H20: in an in

vitro model. This study strongly permits closer attention to this
traditional medicinal plant for the development of new molecules to
treat various complications initiated by free radicals. However, further
studies are needed to isolation, characterization of the active antioxidant
phytoconstituent in M. concanensis Nimmo leaves, and to investigate the
antioxidant defence and hepatoprotective mechanisms in in vivo.
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