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Abstract: Successive extracts of root and stem of Sesbania sesban were investigated for zn-vitro and in-vivo anti-
inflammatory potential employing human red blood cell membrane stabilization and rats paw edema methods
respectively. Currently much interest is being paid in the search of medicinal plants with potent anti-inflammatory
activity which may lead to the discovery of new therapeutic entity. The plant based agents are not only used to
supptess the inflammation but also used in different disease conditions where the inflaimmation responses are
amplifying the disease process. The potency of the successive extracts of root and stem of Sesbania sesban were
compared with standard diclofenac sodium (10 mg/kg/b.w.). The n-butanol, aqueous and ethyl acetate extracts
showed the most significant (p<0.01) whereas chloroform and total alkaloidal extracts showed modereate anti-
inflammatory effects on membrane stabilizing action on human red blood cell membrane and inhibition of rats paw

edema methods.
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Introduction

Inflaimmation is a self-defense response against
tissue injury and it involves a complex group of
enzyme activation, fluid extravasations, mediator
release, cell migration, tissue breakdown and repair
which are aimed at host defense and usually
activated in most disease condition (Kumar ef a/,
2011). Role of inappropriate inflammation is
becoming accepted in many diseases that affect
man, including cardiovascular diseases,
inflammatory and disorders,
neurodegenerative conditions, infection and cancer.
Edema formation, leukocyte infiltration and
granuloma formation are main manifestations of
inflammation (Kumar ¢# a/, 2012). Edema formation
in the paw is the result of a synergism between
vatious inflaimmatory mediators that increase
vascular permeability or the mediators that increase
blood flow. Carrageenan-induced paw edema is
widely used for determining the biphasic phase of
inflammation. Histamine, 5-hydroxytryptamine and
bradykinin are the first detectable mediators in the
early phase of carrageenan-induced inflaimmation
(Ramachandran ef a/, 2011), whereas prostaglandins
are detectable in the late phase of inflaimmation
(Sakat ez al, 2010). The present research aims to
investigate

autoimmune

in-vitro and  in-vivo anti-inflammatory
activities of root and stem extracts of Sesbania sesban.
It is found throughout the plains of India and
commonly  called as  Jayanti.  Preliminary
phytochemical screening of successive different
extracts of root and stems of S. sesban revealed the
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presence of several phytochemical compounds such
as triterpenoids, carbohydrates, vitamins, amino
acids, proteins, tannins, saponins glycosides and
steroids. Traditionally the plant is used in the
treatment of inflammatory rheumatic conditions,
diarrhea, in excessive menstrual flow, to reduce
enlargement of spleen and in skin diseases (Kumar ez
al., 2014).

Material and Methods

Plant Material

The dried plant materials root and stem of Sesbania
seshan were collected from S V University, Tirupati,
Andhra Pradesh and botanical authentication
certificate has been obtained from Dr. K. Madhava
Chetty, S 'V University, Tirupati, Andhra Pradesh.
The collected plant materials coarsely powdered.
The coarse powder was subjected to successively
n- butanol, ethyl
acetate, methanol and water as solvents individually.

extracted using chloroform,

Animals

Wistar albino rats, weighing 180-200 g, were
obtained from the animal house of the Department
of Pharmacology, ISF College of Pharmacy, Moga
(Punjab) India under the IAEC approval no.
CPCSEA/IAEC/N18/P329. Acute toxicity study
was carried out as per standards guidelines. Stem
and root extracts of Seshania seshan were found safe
up to a dose level of 4000 mg/kg/b.w. The extracts
of 100, 200 and 300 mg/kg/b.w. were used as
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moderate doses for the study. Carrageenan (1%
w/w) was administered and inflaimmation was
induced in rat paw.

In-vitro anti-inflammatory activity

The human red blood cell (HRBC) membrane
stabilization method (Kumar ¢/ @/, 2011). The
blood was collected from healthy human volunteer
who had not taken any NSAIDS for 2 weeks prior
to the experiment and mixed with equal volume of
Alsever solution (2% dextrose, 0.8% sodium citrate,
0.5% citric acid and 0.42% NaCl) and centrifuged at
3,000 rpm. The packed cells were washed with
isosaline and a 10% suspension was made. The
concentrations of different successive extracts wete
prepared (100 and 200 pg/ml) using distilled water
and to each concentration 1 ml of phosphate buffer,
2 ml hyposaline and 0.5 ml of HRBC suspension
wete added. It was incubated at 37°C for 30 min and
centrifuged at 3,000 rpm for 20 min. and the
hemoglobin content of the supernatant solution was
estimated spectrophotometrically at 560 nm.
Diclofenac (10 pg/ml) was used as reference
standard and a control was prepared by omitting the
extracts. The percentage of HRBC membrane
stabilization or protection was calculated by using
the following Formula (Vadivu and Lakshmi, 2008).

COptical density of drug treated sample

% Protection= 100 — x 100

Oprical densitv of control

In-vivo anti-inflammatory activity

The 7n-vivo anti-Inflammatory activity of stem and
root extracts were evaluated using the carrangeenan-
induced rat paw edema method (Gandhisan ez al,
2008). The rats were divided into eighteen groups
(n = 6). Acute inflaimmation was produced in all
groups except normal control by sub plantar
administration of of 1% w/w Carrageenan (CAR) in
normal saline to the right paw of each rat. Group 1
normal control (NC) was treated with 0.5% CMC (5
mL/kg/p.o.), Group II was treated with 1% w/w
Carrageenan (5mL/kg/i.p.), Group III-V treated
with chloroform extract (CHCI3) at the dose of 100,
200 and 300 mg/kg/p.o. tespectively, Group VI-
VIII treated with ethyl acetate (EA) extract at the
dose of 100, 200 and 300 mg/kg/p.o. respectively,
Group IX and XI treated with n-butanol (nB)
extract of S. sesban at the dose of 100, 200 and 300
mg/kg/p.o., Group XII-XIV treated with aqueous
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(Aq) extract at the dose of 100, 200 and 300
mg/kg/p.o. tespectively, Group XV-XVII treated
with total alkaloidal (T'A) extract at the dose of 100,
200 and 300 mg/kg/p.o. respectively, Group XVIII
treated with diclofenac 10 mg/kg/ml as standard
administered 1 h before the injection of carrageenan
and this standard group study was once performed
not repeated for root extracts . The volume of the
paw was measured after 30 min, 1h, 3h and 6 hour
of the injection of carrageenan. Edema was
expressed as the increment in paw thickness due to
carrageenan administration. Percent inhibition of
edema volume between treated and control group
were calculated.

Results

The human red blood cell (HRBC) membrane
stabilization method

The results are reported in table 1 & II. The
chloroform, ethyl acetate, n-butanol, aqueous and
total alkaloids extracts of stem and roots of Sesbania
sesban were studied for 7z vitro anti-inflammatory
activity by HRBC membrane stabilization method.
The anti-inflammatory activity of the extracts was
found on concentration dependent, with the
increasing concentration, the activity is also
increased. Among all the extracts in root and stem,
n-butanol and aqueous extract at a concentration of
200 pg/ml showed maximum 70.37 and 68.89
percent  protection  respectively in  HRBC
stabilization in hypotonic solution. All the results
were compared with standard Diclofenac which
showed 72.29% protection. All extracts of root and
stem were exhibited membrane stabilization effect
by inhibiting hypotonicity induced lysis of
erythrocyte membrane. Some of the NSAIDs are
known to posses membrane stabilization properties
which may contribute to the potency of their anti-
inflaimmatory effect. Though the exact mechanism
of the membrane stabilization by the extract is not
known yet; hypotonicity-induced hemolysis may
arise from shrinkage of the cells due to osmotic loss
of intracellular electrolyte and fluid components.
The extract may inhibit the processes, which may
stimulate or enhance the efflux of these intracellular
components (Kumar ez 4/, 2011). n-Butanol and
aqueous extract showed significant zz-vitro anti-
inflaimmatory activity in similar manner as standard.

Table 1: In-vitro anti-inflammatory activity of stem extracts of Sesbania sesban.

Concentration Activity
§-No. Groups (pg/ml) (% protection)
1 Control - R
. 100 44.00+2.21
2 Total alkaloid extract 200 49.63 +1.65°
100 51.31+1.67
3 Chloroform extract 200 50.39 +1.70"
100 51.08+1.00™
4 Ethyl acetate extract 200 58.10 + 208"
5 Butanol extract 100 67.29+2.3*
fbutanol extrac 200 70.37+1.27*
6 A tract 100 63.70£1.31*
Aqueous extrac 200 68.89 £1.23"
7 Diclofenac 10 72.29 £1.48"

The results were expressed as mean” £ S.E.M [n=3]; Stastical analysed control vs treated and p values found significant as ** (p<0.001), * (p<0.005).
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Table IL. In-vitro anti-inflammatory activity of root extracts of Sesbania sesban

Concentration  Activity (% Protection)
$-No. Groups (mg/ml) MeantS.E.M [n=6]
1 Control - -

. 100 34.12+0.22

2 Total alkaloid extract 200 30.25 +1.11"
. 100 42.64+1.55"

3 Chloroform extract 200 53,78 +1.02
100 51.84%+1.33"

4 Ethyl acetate extract 200 56,00+ 1357
5 Butanol extract 100 61.32+1.56™
frbutanol extrac 200 68.642.44™

6 A tract 100 59.451+2.35"
? queous extrac 200 61.66+1.87"
7 Diclofenac 10 72.29 +1.48"

The results were expressed as mean’ = S.E.M" [n=3].

Stastical analysed control vs treated and p values found significant as ** (p<0.001), * (p<<0.005).

In-vivo anti-inflammatory activity

The chloroform, ethyl acetate, n-butanol, aqueous
and total alkaloids extracts of stem and roots of
Sesbania sesban at the dose level of 100,200 and 300
mg/kg wete studied for n-vive anti-inflammatory
activity using rat paw edema method. The maximum
effect of root and stem extracts were observed with
n-butanol and aqueous extracts. The results of after
6 hrs are only reported in fig. 1 & II and the effect
found is very similar fashion as standard drug
diclofenac. In all the groups the inhibition started
decreasing after 3hrs of the study continue till 6 hrs.
The results of zz-vitro studies also supported the 7n-
vivo anti-inflammatory activity.

In-vivo anti-inflammatory
extracts of Sesbania sesban.

activity of stem

B NC B CAR+ EA SS 200 OO CAR+ Ag SS 200
o CAR @ CAR+ EA SS 300 DO CAR+ Ag 55 300
£ CAR+CHCI, SS 100 X CAR+ aBSS 100 EER CARC TASS 100
[0 CAR+CHCI,SS 200 Z& CARnBSS 200 EEE CAR® TA S5 200
B3 CAR+ CHCL, S5 300 D CAR- aBSS 300 B CARS TA S5 100
S5 CAR+ EASS 100 E= CAR+ Aq S5 100 - Diclofenne

Paw volume(ml)
&

Response after

Fig.1. Effect of stem extract of Sesbania Sesban on
paw edema in carrageenan treated rats.

The results were expressed as [n=0]. The statistical
analysis was carried out using one-way ANOVA
followed by Dunnet test. *P<0.05 * P < 0.001 v/s
NC, » P < 0.05 v/s CAR, ¢ P < 0.01 v/s CHCI; SS
100, 4 P < 0.05 v/s CHCl;3 SS 200, <P < 0.01 v/s EA
§§ 100, fP < 0.05 v/s EA SS 200, 8 P < 0.01 v/s nB
SS 100 h P < 0.05 v/s nB SS 200, i P < 0.01 v/s Aq
SS 10071 P<0.05v/s AqSS 200 kP < 0.01 v/s TA SS
100 P < 0.05 v/s TA SS 200.
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In-vivo anti-inflammatory of root

extracts of Sesbania sesban.
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Fig.2. Effect of root extract of Sesbania Sesban on
paw edema in carrageenan treated rats. The results
were expressed as [n=6]. The statistical analysis was
carried out using one way ANOVA followed by
Dunnet test.» P < 0.001 v/s NC, > P < 0.05 v/s CAR,
¢ P <0.01 v/s CHCI5 SS 100, ¢ P < 0.05 v/s CHCl;
§§ 200, <P <0.01 v/s EA SS 100, P < 0.05 v/s EA
SS 200, ¢ P < 0.01 v/s nB SS 100 » P < 0.05 v/s nB
SS 200, 1P <0.01 v/s Aq SS 1001 P < 0.05 v/s Aq
SS200 kP < 0.01 v/s TA SS 100 'P < 0.05 v/s TA SS
200

Discussion and Conclusion

Percentage inhibition of edema volume of all
extracts of roots and stems of Sesbania sesban were
calculated after every hour upto 6 h duration. There
is dose dependent inhibition showed in paw edema
in rats as shown in Fig. I & II. Prostaglandins and
bradykinins were suggested to play important role in
carrageenan induced edema (Vinegar e al, 1969;
Dray and Perkin, 1993). Previously studies suggested
that, the steroidal and non-steroidal anti-
inflaimmatory drugs tested by the carrageenan-
induced paw inflaimmation test. The 1% carrageenan
induced edema in the rat paw is caused by
inflaimmatory mediators like autocoids, histamine
and 5-hydroxy tryptamine (5-HT) during the first
phase within one hour, after which kinins act, to
increase the vascular permeability upto two and a
half hours. The maximum inflaimmation is seen
approximately three hours post the carrageenan
injection, after which it begins to decline. Following
that the prostaglandins act from two and a half
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hours to six hours, which results in the migration of
leucocytes into the inflamed site (Salomi ez a/, 1991).
The carrageenan induced paw edema model in rats
is known to be sensitive to cyclo-oxygenase (COX)
inhibitors and has been used to evaluate the effect
of non-steroidal anti-inflammatory agents. In-vitro
anti-inflammatory studies of stems and root extracts
of 8. sesban were exhibited membrane stabilization
effect by inhibiting hypotonicity induced lysis of
erythrocyte membrane (Table 1 & II). The
erythrocyte membrane is analogues to the lysosomal
membrane (Chou, 1997) and its stabilization implies
that the extract may as well stabilize lysosomal
membrane. Stabilization of lysosomal membrane is
important in limiting the inflaimmatory response by
preventing the release of lysosomal constituents of
activated neutrophil such as bacterial enzymes and
proteases which cause further tissue inflaimmation
and damage (Murugasan, 1981). From the above
study it was concluded that stems and root of S.
sesban has significant anti-inflammatory potential as
similar like standard drug diclofenac.
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