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oxidative stress, leading to cancer, heart disease, neurodegenerative

disease etc. Plants have been an essential part of human life since the

*Correspondence for Vedic era. Recently there is an upsurge of interest in the therapeutic
Author potential of medicinal plants as antioxidants in reducing free radical
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Department of induced tissue damage. The present study was designed to analyse the
Biochemistry, Srimad antioxidant efficacy of Sesbania grandiflora Linn in alloxan induced
Andavan Arts Science albino rats. Animals were grouped into six and each group consist of
College, (Autonomous) six rats each. Group I- normal rats(Control) , Group II- Alloxan

Tiruchi 11i-620005 . .
HHenITeppati induced rats, Group 111 - Alloxan induced + plant extract(500 mg/kg

b.wt) treated rats, Group IV- Alloxan induced + plant extract(750mg/kg b.wt) treated rats,
Group V- Alloxan induced + glibenclamide treated rats and Group VI - plant extract (750
mg/kg b.wt) treated rats. Animals were screened for the parameters such as Total protein,
LPO and antioxidant enzyme levels. Alloxan induced group showed a marked decrease in the
level of total protein and antioxidant status and also a marked elevation of LPO. The plant
extract administered orally to the alloxan induced rats for 45 days, produced significant
decrease in the level of LPO and also produced marked increase in total protein level and
antioxidant enzymes such as GR, GPx, SOD, and CAT which was comparable to
glibenclamide treated rats. The above results clearly depicts that aqueous extract of Sesbania

grandiflora Linn possesses significant antioxidant property.
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INTRODUCTION

Oxygen is essential for the survival of all on this earth. During the process of oxygen
utilization in a normal physiological and metabolic process, approximately 5% of oxygen
gets univalently reduced to oxygen derived free radicals like hydrogen peroxide, superoxide
hydroxyl and nitric oxide radicals, collectively called as reactive oxygen species (ROS). ROS
exerts oxidative stress rendering each cell to face about 10,000 oxidative hits per second.!!
Oxidative stress results from an imbalance between radical-generating and radical scavenging
systems that has increased free radical production or reduced activity of antioxidant defences
or both.

In recent years growing evidence has been accumulated indicating the involvement of
reactive oxygen species (ROS) in the pathogenesis of a number of diseases. Among the
cellular and extracellular components, lipids, proteins, enzymes, DNA and RNA form the
major targets of these reactive species, and the resulting damages are associated with
degenerative (“Oxidative”) diseases. Most living organisms possess efficient enzymatic and
non-enzymatic defense systems against excess production of ROS. In addition to reduced
glutathione (GSH), there are other defense mechanisms against free radicals, such as the
enzymes superoxide dismutase (SOD), glutathione peroxidase (GPx) and catalase (CAT),
whose activities contribute to eliminate superoxide, hydrogen peroxide and hydroxyl radicals.
Different external factors (smoke, diet, alcohol, some drugs) and aging decreases the capacity
of protecting systems, resulting in disturbance of the redox equilibrium. Therefore,
antioxidants that scavenge ROS may be great value in preventing the onset and or the

progression of oxidative diseases.™

There is currently immense interest in natural antioxidants and their role in human health and
nutrition®®! Considerable amount of data have been generated on antioxidant properties of
food plants around the globe! On the other hand, the medicinal properties of plants have also
been investigated in the light of recent scientific developments throughout the world, due to
their potent pharmacological activities, low toxicity and economic viability.’) Several
medicinal plants have also been widely used in the Indian traditional system of medicine for
the treatment of number of diseases.’® Some of these plants have shown potent antioxidant
activity.[4' 130, to contribute further to the knowledge of Indian traditional plants, our present
study is focussed on Sesbania grandiflora Linn to determine its antioxidant and free radical
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scavenging properties. Sesbania grandiflora Linn is an important agroforestry species with
various pharmacologically important components like alkaloids, flavanoids, tannins,
triterpenes, gums, mucilage and anthraquinone, glycosides. Hence it has been used
empirically as a traditional remedy in folk medicine to treat various diseases such as catarrh,

dysentery, fever, headache, smallpox, sorethroat and stomatitis.®!

MATERIALS AND METHODS

PLANT MATERIAL

Sesbania grandiflora Linn were freshly collected from in and around Trichy. The plant was
identified with the help of Flora of Presidency of Madras and authenticated with the VVoucher
specimen deposited at Rapinat Herbarium, Department of Botany, St.Joseph’s College,

Trichy.

EXTRACTION

Sesbania grandiflora Linn leaves was shade dried at room temperature and powdered with an
electrical blender to obtain coarse powder. 200 gm of the plant powder was mixed with 1200
ml of water and stirred continuously until it was reduced to one third and filtered. The
filterate was evaporated to dryness. Paste form of the extract obtained was subjected to Pre-

clinical screening.

EXPERIMENTAL ANIMALS

Studies were carried out using healthy adult wistar strain of albino rats of both sexes (150-
200g), obtained from TamilNadu Veterinary Sciences University, Chennai. The animals were
grouped and housed in Polypropylene cages with six animals per cage and maintained under
standard laboratory conditions. The animals were fed with standard pellet and fresh water ad
libitum. All the studies were conducted according to the ethical guidelines of CPCSEA after

obtaining necessary clearance from the committee.

EXPERIMENTAL DESIGN

Animals were divided into six groups of six rats each.

Group | : Normal Control

Group 11 : Disease control received intraperitoneal injection of alloxan
(150mg/kg b.wt) as a single dose

Group 11 : Alloxan induced rats treated with aqueous extract of Sesbania

grandiflora Linn (500mg /kg b.wt) for 45 days
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Group IV : Alloxan induced rats treated with aqueous extract of Sesbania
grandiflora Linn (750mg/kg b.wt) for 45 days.

Group V : Alloxan induced rats treated with Glibenclamide (200mg/kg
b.wt for 45 days

Group VI : Normal rats received agueous extract of Sesbania

grandiflora Linn (750mg/kg b.wt) for 45 days.

After the experimental period animals were sacrificed by cervical decaptitation. Blood was
collected and serum was separated by centrifuging at 3000 rpm for 10 minutes. Liver were
dissected out and washed in ice-cold saline. Liver tissues were homogenized in 0.1 M
Phosphate buffer, and pH 7.4 used for studying various biochemical parameters such as
Protein,'” Glutathione Reductase(GR),*” Glutathione peroxidise(GPx),*" Superoxide
Dismutase (SOD),*? Catalase (CAT)!® and Lipid peroxidase(LPO)**! and Serum was used
to analyse the serum protein levels.!’!

STATISTICAL ANALYSIS
All the results were expressed as mean + S.E. The data obtained was statistically analyzed by
one —way analysis of variance (ANOVA) and p values < 0.05 were considered statistically

significant.

RESULTS

The levels of serum and tissue protein were reduced in Group Il rats when compared to
normal rats (Table 1). The animal treated with the plant extract (Group 111& V) for 45 days
showed an increase in the protein level, which was comparable to the glibenclamide treated
groups. The Group VI animals did not show any marked variation in the protein level.

Table 1: Estimation of Serum and Tissue Protein in experimental animals

GROUPS I 1 i v \Y Vi

?;;“A“I)Pmte'” 50+0.07 | 2.38+0.05* | 3.96+1.02 | 5.32+2.03** | 4.11+1.05 | 6.33+0.2

(Tn'fgsluge)PrOte'” 3.26+0.43 | 1.1240.60% | 1.9940.62 | 2.35+0.77** | 2.15+0.67 | 3.01£0.11

Values are = SEM, n=6
*p<0.05 statistically significant when compared with normal control.

**p<0.05 statistically significant when compared with Alloxan treated group.
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The activities of GR, GPx, SOD, CAT and LPO in alloxan induced rats were represented in
Table 2. The levels of GR, GPx, SOD and CAT were significantly reduced and LPO were
increased in alloxan induced rats. Treatment with Sesbania grandiflora Linn extract showed
reversal of all these parameters which was comparable to the glibenclamide treated groups.

Table 2: Effect of Aqueous extract of Sesbania grandiflora Linn on the LPO and
activities GR, GPx, SOD, and CAT on experimental models

GROUPS | I 11 v \Y Vi

Glutathione
reductase 43.63+0.74 | 23.22+0.50* | 31.98+0.66** | 32.29+0.89 | 43.22+0.53** | 42.50+1.13
(units/g of tissue)

Glutathione
peroxidise 46.81+ 0.97 | 26.10+£0.76* | 31.3+0.73 | 41.44+1.20** | 43.06+ 1.18** | 44.02+ 1.28
(units/g of tissue)

SOD

(mpL epinephrine
oxidized/ml/min/
mg protein)

3.52+0.11 1.21+0.14* 2.32+1.01 291+ 0.16** | 3.12+ 0.37** 3.33+1.24

Catalase

; . 68.24+ 0.68 | 46.21+ 1.17* | 52.34+0.73 | 62.5+0.29** | 66.74+ 0.28** | 67.41+0.31
(units/g of tissue)

LPO
(nmol/mg of 2.09+ 1.09 6.77+1.14* 4.44+0.31 2.51+1.06** 2.17+0.92** 2.06+0.26
protein)

Values are = SEM, n=6
*p<0.05 statistically significant when compared with normal control

**p<0.05 statistically significant when compared with Alloxan treated group.

DISCUSSION

Antioxidant level in the tissue is an important factor which decides the susceptibility of
individual tissue to oxidative stress. Oxidative stress plays an important role in tissue damage
associated with most of the diseases especially diabetes and its complications. Alloxan has
the ability to generate excess reactive oxygen species such as H,0,, O, ~ and HO™® which is

evident from the results obtained.

Decrease in enzyme activity of superoxide dismutase (SOD) is a sensitive index in cellular
damage and is the most sensitive enzymatic index in tissue injury.*®! SOD has been reported
as one of the most important enzyme in the enzymatic antioxidant defense system. It
scavenges the superoxide anion to form hydrogen peroxide and thus diminishing the toxic
effect caused by this radical. Catalase (CAT) is an enzymatic antioxidant widely distributed

in all animal tissues, and the highest activity is found in the red cells and liver. CAT
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decomposes hydrogen peroxide and protects the tissues from highly reactive hydroxyl
radicals.*”! Therefore reduction in the activity of CAT may result in a number of deleterious

effects due to the assimilation of superoxide radical and hydrogen peroxide.

GPx is an antioxidant enzyme involved in the detoxification of hydrogen and lipid
peroxidesi® and two third of which is present in the cytosol and one third in the
mitochondria of the liver. GPx catalyses the reaction of hydroperoxides with reduced
glutathione to form glutathione disulphide (GSSG) and the reduction product of the
hydroperoxide. Increased amount of GSSG are transported out of cells to maintain the normal
ratiol®] but when accumulated inside the cell, GSSG creates oxidative stress, and various
cellular components become vulnerable to damage by reactive oxygen species mainly
membrane lipids, protein and DNA. GSH / GSSG ratio is maintained by enzymatic activities
of GR and GPx. GR converts GSSG to GSH in the presence of NADPH, while GPx acts as
an antioxidant. The decrease in GR activity in alloxan induced animals may be responsible
for the higher levels of GSSG. The present study indicates a reduction in the activity of GR,
GPx in alloxan induced rats.?”

The GR, GPx, SOD and CAT play an important role as protective enzymes against free radial
formation in tissues. These are the enzymes that destroy the peroxides and play a significant
role in providing antioxidant defence to an organism. GPx and CAT are involved in the
elimination of H,O, SOD acts to dismutase superoxide radical to H,O, which is then acted
upon by GPx. The functions of all these enzymes are interconnected and lowering of their
activities results in the accumulation of peroxides and increase oxidative stress.’Y) The
treatment with Sesbania grandiflora Linn increased the activity of these enzymes and thus

may help to avoid accumulation of free radicals.

Lipid peroxidation was induced by glucose through activation of lipooxygenase enzymes!??
Free radical induced lipid peroxidation has gained much importance because of its
involvement in several pathologies such as ageing, wound healing, oxygen toxicity, liver
disorders, inflammation etc.!”® The increased level of LPO in tissues may be due to the

relatively high concentration of early peroxidizable fatty acids in the tissues.

Under condition of severe oxidative stress, free radical generation leads to protein
modification. Proteins may be damaged directly by specific interactions of oxidant free

radicals with particular susceptible amino acids.”? This could be due to increased
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peroxidation in alloxan induced rats. Sesbania grandiflora Linn extract caused a noticeable
elevation in the plasma total protein as compared with their normal levels. The restoration of
the protein levels may be due to the potential of the plant to induce the activity of the liver

and the antioxidant systems.

CONCLUSION

The present study revealed that the plant extract exhibited satisfactory scavenging effect in all
the radical scavenging assays and the use of this plant would exert several beneficial effects
by virtue of its antioxidant activity. This study supports the contention that traditional
medicines remain a valuable source in the potential discovery of natural product
pharmaceuticals. Significant antioxidant efficacy showed by Sesbania grandiflora Linn

provides a scientific validation for the traditional use of the plant.
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