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Abstract
Antioxidant plays a major role in treatment of most of the ailments including inflammatory diseases. Inhibition of free radical
generation is the foremost step to stop inflammatory reaction in body and antioxidant is successfully carrying out that
activity. Hence, the present study was carried out to evaluate preliminary anti-inflammatory and antioxidant properties of
ethanolic extract of leaves of Bauhinia variegata L. by in vitro models. The anti-inflammatory activity of the plant extract
(BVE) was evaluated by the assay of inhibition of bovine serum albumin and egg albumin denaturation and antioxidant
property by nitric oxide scavenging assay. BVE showed the protein denaturation inhibitory effect with IC50 value 35.84g/ml
and at 50g/ml concentration showed 63.82% inhibition of protein denaturation in bovine serum albumin denaturation assay.
The standard drug diclofenac sodium at the same concentration showed 77.52% inhibition. In egg albumin denaturation
assay IC50 value for standard drug and BVE was calculated 33.08 and 40.32g/ml respectively. Standard drug diclofenac
sodium showed 65.92% inhibition of protein denaturation at concentration of 50g/ml in egg albumin denaturation assay and
at the same concentration test drug BVE showed 46.77% of inhibition. Whereas, BVE showed 36.62% of nitric oxide scavenging
activity at 50g/ml concentration and IC50 value was calculated 64.81g/ml in the study. The results of this preliminary study
suggested the anti-inflammatory and antioxidant property of the plant.
Key words: Anti-inflammatory, Antioxidant, Bauhinia variegata, Bovine serum albumin, Fabaceae, Nitric oxide scavenging
assay.

Introduction
Inflammation, a pathological condition is associated

with most of the diseases, like, arthritis, gastritis,
spondylitis, diabetes, and asthma. As a defensive
mechanism of body, inflammation is caused by tissue
damage due to external and internal stimuli; and
characterized by pain, redness, heat, swelling and loss of
function of the area (Simmons, 2006; Fangkrathok, 2013;
Vane and Botting, 1995; Kumar et al., 2011). These
external and internal stimuli produce free radicals in form
of reactive oxygen species (ROS) and reactive nitrogen
species (RNS) in mammalian body (Cheeseman, 1993).
Previous studies have helped to establish the etiology of
development of inflammation which attributed to the over

production of nitric oxide (NO ) from macrophages and
neutrophils present at the site of tissue injury/infection
(Billiar, 1995; Billiar and Harbrecht, 1997; Boscá et al.,
2005; Diaz et al., 2012; Sharma et al., 2007; Tang et al.,
2004; Tripathi et al., 2007). Hence, the present study
was carried out to search for a safe and potent anti-
inflammatory drug from natural sources with nitric oxide
scavenging potential.

India has vast and diversified botanical resources.
These resources have helped to develop traditional system
of medicine.  Though the traditional system of medicine
is well versed and commonly practiced throughout India,
it has its own limitation that is lack of scientific evidence.
Bauhinia variegata L. (Fabaceae), a common Indian
medicinal plant which is being traditionally used as*Author for correspondence : E-mail: santanusaha@nitte.edu.in



anthelmintic, astringent, anti-leprotic, liver tonic,
antibacterial etc (Kirtikar and Basu, 2006; Bhatnagar et
al., 1973; Mali et al., 2007; Nadkarni, 2009). As per the
traditional systems the plant is also useful in the treatment
of dysmenorrhoea, skin diseases, wounds, edema,
dysentery, ulcers, eye disease, piles, hemorrhoids and
snake bite (Azevedo et al., 2006; Mohamed et al., 2009;
Yadava et al., 2003; Rajkapoor et al., 2009; Bodakhe et
al., 2007). Hence, in this study the ethanolic extract of
leaves of B. variegata L. was evaluated for anti-
inflammatory and antioxidant activity by in vitro models
assay of inhibition of bovine serum albumin and egg
albumin denaturation and nitric oxide scavenging assay
respectively.

Materials and Methods
Chemicals and drugs

All the chemicals and reagents used in this study
were of analytical grade. The chemicals were obtained
in high purity either from Himedia, Mumbai, India or Loba
Chemicals, India. Diclofenac sodium was obtained as a
gift sample from Cipla pharmaceuticals, Ahemedabad,
Gujrat, India.
Plant material

Leaves of Bauhinia variegata L. were collected
from Mangaluru, Karnataka. It was authenticated by Dr.
Jyothi Miranda, Head, Dept. of Botany, St. Aloysius
College, Mangaluru. A voucher specimen was deposited
in the herbarium of NGSM Institute of Pharmaceutical
Sciences, Paneer, Deralakatte, Mangaluru.
Preparation of plant material

Shade dried and coarsely powdered leaves of
Bauhinia variegata L. was extracted by maceration
method with ethanol (95%). The extracts was
concentrated by rotary flash evaporator at 40 C
temperature under reduced pressure and stored in deep
freezer at -20C (Prashant et al., 2011). The
concentrated ethanolic extract of leaves of Bauhinia
variegata L. (BVE) was subjected to evaluation of anti-
inflammatory and antioxidant activity by in vitro models.
In-vitro anti-inflammatory activity

• Inhibition of bovine serum albumin denaturation
method:

Test extracts BVE and standadrd drug Diclofenac
sodium at different concentration 10-50 g/ml were mixed
separately with 1% aqueous solution of bovine serum
albumin. The pH was adjusted to 6.3±0.5 with 1N HCl
and then incubated at 37°C for 20 minutes. Each mixture
containing test extract and standard drug were then
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heated separately at 57oC for 3 minutes and then cooled.
The absorbance of those reaction mixtures were
measured at 416nm after the addition of 2.5ml of
phosphate buffer and using the vehicle as blank
(Mizushima and Kobayashi, 1968). The investigation was
carried out in triplicates. Percentage of protein
denaturation inhibition was calculated using the following
formula:

% inhibition = 
(Abs - Abs ) 

               
         Abs  

Control Sample

Control
× 100

Inhibition of egg albumin denaturation method
2 mL of test extracts BVE and standadrd drug

Diclofenac sodium at different concentration 10-50 g/
ml were mixed separately with 0.2 mL of egg albumin
from hen’s egg and 2.8 mL of pH 6.4 phosphate buffered
saline. These contents were mixed thoroughly and
incubated at 37ºC for 15 min. After incubation each
mixture was kept in a water bath at 70ºC for 5 min. The
absorbance was recorded at 660nm, using the vehicle as
blank (Chandra et al., 2012). Each of the experiments
was performed in triplicates. Percentage inhibition of
protein denaturation was evaluated using the following
formula:

% inhibition = 
(Abs - Abs ) 

               
         Abs  

Control Sample

Control
× 100

In-vitro antioxidant activity
• Nitric oxide radical scavenging method:
Sodium nitroprusside solution is used in the test as it

is generating Nitric oxide (NO) radical at a physiological
pH. 1ml of each test compound BVE and standard drug
Ascorbic acid at different concentration (10-50 g/ml) in
phosphate buffer (pH 7.4) were mixed separately with
Sodium nitroprusside (1ml of 10mM).  Each mixture was
incubated at 25°C for 150 min.  To 1 ml of the each
incubated solution, 1ml of Griess’s reagent (1%
sulphanilamide, 2% o-phosphoric acid and 0.1% naphthyl

Table 1: Study of anti-inflammatory activity of ethanolic
extract of leaves of Bauhinia variegata L. (BVE) by
inhibition of bovine serum albumin denaturation
method.

Concentration (g/ml) Standard Drug BVE
10 25.58±0.07 5.03±0.05
20 33.67±0.02 17.09±0.08
30 50.13±0.05 25.4±0.03
40 61.65±0.04 37.44±0.01
50 77.52±0.04 63.82±0.06

IC50 30.71 35.84
Each value is expressed as mean ± SD of three replicates

for three triplicates (n=3)
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ethylene diamine dihydrochloride) was added (Mondal
et al., 2004).  Absorbance was measured at 546 nm and
percentage of nitric oxide scavenging activity was
calculated by using following formula:

% inhibition = 
(Abs - Abs ) 

               
         Abs  

Control Sample

Control
× 100% Nitric oxide (NO) Scavenging =

Statistical analysis
Results are expressed as Mean ± SD for three

triplicates (n=3). Linear regression analysis was used to
calculate IC50 value.

Results and Discussion
Denaturation of protein is a common phenomenon

of inflammation. Various external influences like heat,
stress, injuries, chemicals, microbial infection, etc., induce
protein denaturation and which leads to tissue damage,

the cause of inflammation (Opie, 1962; Mizushima, 1966;
Kishore et al., 2011; Osman, et al., 2016). The function
of the anti-inflammatory drug is to inhibit the protein
denaturation. As per the table 1, the test drug of this
experiment ethanolic extract of leaves of Bauhinia
variegata L. (BVE) showed the protein denaturation
inhibitory effect with IC50 value 35.84g/ml in bovine
serum albumin denaturation assay. The result showed
that BVE at different concentration (10-50g/ml) inhibited
protein denaturation 5.03%, 17.09%, 25.40%, 37.44%
and 63.82% respectively. The standard drug diclofenac
sodium showed the highest effect 77.52% inhibition of
protein denaturation at the concentration of drug 50g/
ml with the IC50 value of 30.71g/ml. Standard drug also
showed 61.65% of inhibition of protein denaturation at
the concentration of 40g/ml (Fig. 1).  As show in table
2, standard drug diclofenac sodium showed 65.92%
inhibition of protein denaturation at concentration of 50g/

Table 2: Study of anti-inflammatory activity of ethanolic
extract of leaves of Bauhinia variegata L. (BVE) by
inhibition of egg albumin denaturation method.

Concentration (g/ml) Standard Drug BVE
10 29.16±0.02 6.32±0.06
20 36.3±0.07 25.73±0.03
30 48.87±0.03 27.6±0.04
40 57.57±0.01 44.43±0.05
50 65.92±0.03 46.77±0.05

IC50 33.08 40.32
Each value is expressed as mean ± SD of three replicates

for three triplicates (n=3)

Table 3: Study of antioxidant activity of ethanolic extract of
leaves of Bauhinia variegata L. (BVE) by nitric oxide
radical scavenging method.

Concentration (g/ml) Standard Drug BVE
10 47.83±0.08 18.60±0.04
20 54.02±0.03 26.16±0.02
30 69.70±0.02 29.65±0.06
40 75.53±0.05 36.04±0.04
50 86.72±0.01 36.62±0.03

IC50 22.16 64.81
Each value is expressed as mean ± SD of three replicates

for three triplicates (n=3)

Fig. 1: Effect of ethanolic extract of leaves of Bauhinia
variegata L. (BVE) on bovine serum albumin
denaturation. Anti-inflammatory effect of standard drug
(Diclofenac sodium) and plant material BVE at different
concentration (10-50 g/ml) were evaluated by
inhibition of bovine serum albumin denaturation
method. Each value represents as mean ± SD for three
triplicates (n=3).

Fig. 2: Effect of ethanolic extract of leaves of Bauhinia
variegata L. (BVE) on egg albumin denaturation. Anti-
inflammatory effect of standard drug (Diclofenac
sodium) and plant material BVE at different
concentration (10-50 g/ml) were evaluated by inhibition
of egg albumin denaturation method. Each value
represents as mean ± SD for three triplicates (n=3).



ml in egg albumin denaturation assay. At the same
concentration test drug BVE showed 46.77% of inhibition.
BVE at the concentration of 10, 20, 30 and 40g/ml
showed 6.32%, 25.73%, 27.60% and 44.43% of inhibition
of protein denaturation in egg albumin denaturation assay
(Fig. 2). The IC50 value for standard drug and BVE was
calculated 33.08 and 40.32g/ml respectively.

Free radical like NO  converts to peroxynitrite
(ONOO ) by reacting with oxygen. The peroxynitrite
causes cell death by damaging cell membrane which leads
to the tissue damage, a major cause of inflammation (Diaz
et al., 2012; Darley-Usmar et al., 1995, Ilhami et al.,
2005). The antioxidants can inhibit the production of free
radicals and it can alter the process of inflammation. Thus,
the antioxidant property is also a possible mechanism of
action of a drug for treating inflammation. In this study,
BVE showed 36.62% of nitric oxide scavenging activity
at 50ìg/ml concentration (Table 3, Fig. 3) whereas, the
standard drug showed 86.72% inhibition at the same
concentration. The IC50 value for standard drug and BVE
was calculated 22.16 and 64.81g/ml respectively in nitric
oxide scavenging assay.

Conclusion
The present study was designed to ascertain the anti-

inflammatory and antioxidant property of Bauhinia
variegata L. The preliminary in vitro pharmacological
studies for anti-inflammatory activity by denaturation of
bovine serum albumin and egg serum albumin and

antioxidant activity by nitric oxide scavenging assay was
carried out with ethanolic extract of leaves of Bauhinia
variegata. The results showed the prominent anti-
inflammatory and antioxidant activity of the extract, which
also justify the traditional claim for the drug. However,
further studies need to be carried out to understand the
mechanism for anti-inflammatory and antioxidant property
of the drug.
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