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Abstract— Objective: Millettiapachycarpais a member of the Fabacea family and our object has been set to examine the an-
ti-oxidant and anti-inflammatory endeavor of this plant. This plant has been reported as potential anti-inflammatory agent
previously. Materials and Method: DPPH free radical scavenging and reducing power assay was carried out to assess the
electron donating capability of the methanolic crude extract of the specimen. A quantitative analysis has been made to
measure phenolic and flavonoid content. The anti-inflammatory potentiality of methanolic extract of M. pachycarpa has
been determined via carrageenan-induced paw edema assay in rats.Results: The IC,, value estimated was, 196.47 £ 2.061
pg/ ml, which is a very much promising result. From quantitative assessment, sample extract reported very good number
of phenolic and flavonoid measurement, 41.23 & 1.527 mg equivalent gallic acid per gram and 110.33 £ 2.255 mg equiv-
alent rutin per gram, respectively. The studied specimen showed expected dose dependent result in anti-inflammatory as-
say. At the dose of 300 mg/kg the extract showed maximum inhibitory effect (61.36% at 2 hour; P <0.001) on paw swel-
ling due to Carrageenan injection.Conclusion: This finding have proved that methanolic extract of M. pachycarpapossess po-
tent anti-inflammatory activity possibly due to presence of good quantity flavonoid and phenolic content, also have good

anti-oxidant property.
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INTRODUCTION

In contemporary medication, even though now we
have the supply to enhance synthesis of medicines in a
lab, plants are still contributing in health care. Howev-
er, medicinal plants acquire a great concentration to-
wards them, due to their prolonged use in folk drugs
as good as their prophylactic residences, especially in
developing countries. Naturally plants have antioxi-
dant activities, and it is supposed that they are been
investigated for other pharmacological properties
based on these components. They have developed this
property as their natural chemical materials, they are

very robust to prevent the damaging techniques trig-
gered by oxidative stress (Zengin G, 2011). Despite the
fact that the toxicity profile of medicinal plants must
be evaluated utterly, but it is authorized to all that
herbal medicines are safer than their artificial alterna-
tive (Oluyemi et al., 2007; Vongtau et al., 2005).

Oxidation is a process of manufacturing essential
energy in living organisms. In that pathway of aerobic
metabolism, distinctive reactive oxygen species (ROS)
or reactive nitrogen species (RNS) are shaped as in-
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termediates. ROS and RNS comprise free radicals that
oxidize the membrane lipids. On this approach, one of
a kind cellular additive like proteins, lipids, nucleo-
sides and nucleotides are damaged (Samad et al.,
2013). Hence, different sickness conditions appear
likely, age-associated degenerative psychological dis-
orders, atherosclerosis, cirrhosis, cancer, arthritis, di-
abetes, hemorrhagic shock, and so forth (Giilgin et al.,
2010). Each residing organism, a primarily human
body has an inherent mechanism that can avert oxida-
tion as well as the anti-mutagenic, anti-carcinogenic,
and anti-aging property (Goger and Giilgin, 2011;
Giilgin, 2011). This mechanism concerned about diet-
derived antioxidants such as Vitamin E, carotenoids,
ascorbic acid, and polyphenols. For this reason, a dis-
covery of average antioxidants derived from food
sources as well as other vegetation are receiving much
concentration(Ozsoy et al., 2009). Antioxidants neu-
tralize or deactivate free radicals, more commonly ear-
lier than they could interact with or pursuits into or-
ganic cells (Pereira et al., 2012). Up to date interest is
developing noticeably towards naturally happening
antioxidants to make use of them in pharmaceutical
products, considering that they have got multitude
and magnitude of anti-oxidant potency that can cor-
rect ionic imbalance caused by free radicals (Djeridane
et al., 2006; Wannes WA, 2010).

It is permitted that in an oxidative stress, ROS plays a
principal function within the pathogenesis of
inflammation (Aruoma, 1998; Kris-Etherton et al.,
2004). Inflammation is a protective mechanism, which
took place when the body responds to a kind of stimu-
li like infections, irritants or different cellular and tis-
sue damages (Oyedapo et al., 2008). The mechanism of
inflammation is attributed with the aid of the release
of ROS from activated immune procedure, neutrophils
and macrophages. Additionally, ROS proliferate
inflammation through a stimulating release of cyto-
kines comparable to interleukin-1, TNF-a, and interfe-
ron-y, which stimulate extra neutrophils and macro-
phages. That is why free radicals are most important
mediators, which provoke inflammatory process and
their neutralization by antioxidants and radical sca-
vengers can cut back inflammation (Delaporte et al.,
2002; Geronikaki and Gavalas, 2006). At present avail-
able anti-inflammatory drugs, inhibit the product
from cyclooxygenase (COX) enzymes, COX-1 and
COX-2, which includes prostaglandins and thrombox-
ane, common inflammatory mediators (Dinarello,
2010). Both steroidal and Non-steroidal anti-
inflammatory drugs (NSAID’), plays their role as a
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cure of irritation or inflammation through inhibiting
these two enzyme. Long-term use of these medica-
tions results in gastric erosions and duodenal ulcers as
well as renal toxicity. Medicinal herbs are new objec-
tives to search out new chemical substances that
would have better therapeutic results with low toxic
profile.

Millettiapachycarpa belongs to the family of Fabaceae
and in a certain community, it is used as fish poison as
well as a traditional medicine of multipurpose. It is
encouraged in the dietary menu for LDL lowering be-
cause it includes phytosterol and fi-sterol, also pre-
scribed as prophylaxis of osteoarthritis mediated carti-
lage degeneration (H, 1996; Racette et al., 2009; RC,
2010; Tattersfield et al., 1940; Wu et al., 2009). Millettia-
pachycarpa has already been suggested as potent anti-
inflammatory extract (Chowdhury A, 2013) from in
vitro analysis, as good as this plant is included with
tremendous cytotoxic, anti-coagulant and mosquito-
cidal property (Jainul, 2014; Jainul MA, 2013; K, 2011).
Nevertheless, M. pachycarpa yet not been studied in
vivo for anti-inflammatory activity determination.
Based on the in vitro result published earlier, an in vivo
anti-inflammatory study have been attempted with
methanolic extracts of leaves of M. pachycarpa. Fur-
thermore, we have also evaluated the primary anti-
oxidant scavenging property of this extract.

MATERIAL AND METHODS
Plant collection and extraction

The plant was collected from Chittagong hill tracts
and was identified by Dr. Sheikh Bakhtiar Uddin, Tax-
onomist, University of Chittagong. A sample specimen
was also submitted to Forest Research Institute Chit-
tagong. The leaves of M. pachycarpa was dried at room
temperature, powdered and extracted using methanol
(80%) (Brand-Williams et al., 1995; Sakat SS, 2010).
Extract was filtered through vacuum filter and then
concentrated, the concentrated crude extract was pre-
served for further use. The percent yield extract was
4.5%.s

DPPH free radical scavenging activity testing

The free radical scavenging capacity of the methanolic
extract of M. pachycarpa was measured in vitro by 2, 2 -
diphenyl- 1- picrylhydrazyl (DPPH) assay following
the system described earlier (Brand-Williams et al.,
1995; Bursal and Giilgin, 2011) with minor modifica-
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tion. The parent solution was all set making use of 24
mg DPPH with a 100 ml of methanol and stored at
20°C until required. The working solution was bought
by way of diluting DPPH solution with methanol. A 3
ml aliquot of this solution was blend with 100 pl of the
specimen at various concentrations, starting from 10 to
500 pg/ml. The reaction mixture was shaken good,
stored in the dark for 15 min at room temperature. An
absorbance measured at 517 nm. The control was pre-
pared by the same way, except any crude extract. The
scavenging activity determined from the following
equation:

o . control absorbance—sample absorbance
%o Scavenging =

control absorbance

100
Reducing power

The reducing power is basically the transformation of
Fe (III) to Fe (II) in the presence of the crude extract or
else (Fejes et al.,, 2000). The transformation to Fe (II)
used to be monitored with the help of measuring the
formation of Perl’s Prussian blue at 700 nm. More than
a few concentrations of the sample (2 ml) had been
blended with 2 ml of phosphate buffer (0.2 M, pH 6.6)
and a 2 ml of potassium ferricyanide (10 mg/ml). The
combination was incubated at 50°C for 20 min fol-
lowed by the help of addition of 2 ml of trichloroacetic
acid (100 mg/1). This mixture was centrifuged at 3000
rpm for 10 min, the supernatant of the solution was
then removed carefully. A 2 ml solution from each and
every of this mixture combined with 2 ml of distilled
water and 0.4 ml of 0.1% (w/v) recently prepared ferric
chloride. 10 min later, after reaction starts, the absor-
bance noted at 700 nm. A higher absorbance of the
reaction mixture indicates a bigger reducing power
capacity.

Total phenolic content measurement

The complete phenolic content was decided through
the spectrophotometric method (Kim, 2003). 1 ml of
sample solution (1 mg/ml) was mixed with 1 ml of
Folin-Ciocalteu’s phenol reagent. Then 5 min later, 10
ml of a 7% Na2COs solution was introduced into that
mixture adopted by means of the addition of 13 ml of
deionized distilled water and mixed completely. The
combination was allowed to stand for 90 min at 23°C
and in the absence of light, after that the absorbance
measured at 750 nm. The TPC was determined from
extrapolation of calibration curve that have been ex-
tracted from gallic acid solution. The estimation of the
phenolic compounds was implemented three times.
The TPC was expressed as milligrams of gallic acid
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equivalents (GAE) per g of dried specimen.
Total flavonoid content

Total flavonoid content estimated according to the
process described through(Park et al., 2008). A 0.3 ml
of extracts dissolved with 3.4 ml of 30% methanol, 0.15
ml of NaNO:2 (0.5 M) and 0.15 ml of AICL:.6H20 (0.3M)
in a 10 ml test tube. After 5 min, 1 ml of NaOH (1 M)
was delivered to that combination. The blend was li-
berated well and the absorbance taken at 506 nm. The
standard curve for whole flavonoids was made utiliz-
ing rutin solution (0 to 100 mg/l) under the similar
process as earlier described. Total flavonoids have
been expressed as milligrams of rutin equivalents per
g of dried crude extract.

In vivo anti-inflammatory assay

Anti-inflammatory activity — Carrageenan induced
paw edema

Animal selection

Healthy male rats weighing from 150-200 gm were
selected for this study. They were kept at 12-hour dark
and light cycle. Maintained with standard animal
handling guidelines. The institutional ethical commit-
tee of Department of Pharmacy, International Islamic
University, have been read and approved the use of
rats on this protocol. The authentication number pre-
scribed by the committee was Pharm-P&D-44/09"13-
08.

Carrageenan

Carrageenan (lambda form, FMC Marine Colloids Di-
vision, NJ, or type IV, Sigma Aldrich, Poole, UK) was
prepared as a 1% W/V solution in 0.9% saline, no more
than 24-hour before use. The lambda form does not
gel strongly at room temperature and is injectable to
induce an inflammatory response. Anti-inflammation
assay in inflamed rodent induced by carrageenan, was
done according to the procedure originally described
by (Parasuraman et al., 2014).

Procedure

Animals had been weighed and randomized in 5
groups (n = 4). Before medication, the volume of the
left paw of every animal was determined using a Ple-
thysmometer. All of the animals were starved over-
night prior to experiment, water used to be furnished
ad libitum, to ensure uniform hydration. Group I
served as control and did not receive any drug. Group
IT bought the normal Indomethacin (10 mg/kg, p.o)
and Group III, IV, and V got crude extract in three dif-
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ferent doses (100, 200, 300 mg/kg, p.o) accordingly.
Thirty minutes following the subcutaneous injection
of 0.1 ml of 1% w/v freshly ready A-carrageenan solu-
tion into the planar facet of the left hind paw, every
staff had acquired their prescribed medications. The
paw was marked with ink on the stage of the lateral
malleolus and immersed in the water reservoir of digi-
tal Plethysmometer as much as that mark to measure
the paw volume. The paw volume (Vc) was measured
at 2, 4, 6, 12 and 24 hour immediately after carragee-
nan injection in control and other treated groups (Vt)
(Azam et al., 2015; Jimenez-Estrada et al., 2006). Per-
centage of inhibition of each group determined
through the following formula:

% Inhibition = (Vc- Vt/ Vc) X 100
Statistical analysis

Information expressed here as mean + SD from sepa-
rate observations. For in vivo anti-inflammatory as-
says, one-way ANOVA scan adopted following Dun-
net’s test (P < 0.05) correction. The values estimated
from the Graph Pad Prism 6 application. The in vitro
experiments had been analyzed by means of one-way
ANOVA and each of them had been corrected by us-
ing Dunnet’s multiple comparison test with hypotheti-
cal value P<0.05 as significant limit.

RESULTS
Result of antioxidant activity

Figure 1 is showing the scavenging effects of crude
sample on DPPH free radical. The ECs0 value of sca-
venging of DPPH radicals by the methanolic crude
extract were 196.47+2.061 pg/ml and the reference
drug, ascorbic acid had shown 41.31+1.513 ug/ml of
ECso value (Table 1). The study revealed that the anti-
oxidant potential of the extract was found to be satis-
factory (P < 0.05) in comparison of ascorbic acid.

Table 1. DPPH free radical scavenging activity shown by me-
thanolic extract of M. pachycarpa

Group DPPH radical
Ascorbic acid 41.31+1.513
M. pachycarpa 196.47 +2.061
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Figure 1. Percent of DPPH free radical scavenged by the metha-
nolic extract of M. pachycarpa and the outcome is in comparison
with Ascorbic acid. The scavenging activity was expanded linearly with
the concentration.

Figure 2 is representing the dose response curves for the
reducing capability of methanolic extracts (62.5 - 500
pg/ml) from M. pachycarpa. It was discovered that the
reducing power expanded with concentration propor-
tionally. The major reduction has been perceived at 500
pg/ml concentration (1.423 + 0.057).

i —&— Ascorbic acid

—e&— M. pachycarpa

Reducing power 700nm

Figure 2. Reducing power of methanolic extract of M. pachycar-
pa at different concentration and the effect was evaluated by
comparing with ascorbic acid. The value putted graphically are the
average (n=3).

The methanolic extract of M. pachycarpa showed total
phenolic contents of 41.23 + 1.527 mg equivalent gallic
acid per gram and provide a total flavonoid content of
110.33 + 2.255 mg equivalent rutin per gram (Table 2).

Table 2.Total phenolic content and flavonoid content measured
from methanolic extract of M. pachycarpa

Data represented are as, mean = SD (n=3), the values were compared
with negative control and found significantly (P<0.05) different.

Group Phenolic con- Flavonoid % yield
tent (mg content (mg
equivalent equivalent

gallic acid/ g) rutin/ g)

M. pachycarpa 41.23 +1.527 110.33 +2.255 4.5%

Data represented as mean £ SD (n=3), values were calculated for signific-
ance and found significantly (P<0.05) different.
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Result of in vivo anti-inflammatory activity

The extract were tested at three different doses (100,200
and 300 mg/kg), the extract exerted considerable inhibi-
tory effect on paw swelling 1 hour after carrageenan ad-
ministration, with more than 50% inhibition for all the
three different dose (Table 3 and 4). The maximum inhi-
bition (61.36%, P <0.001) elicited by the methanoliccrude
extract was recorded at 2 hour, after carrageenan injec-
tion. Indomethacin, which was a reference drug, showed
a similar inhibitory effect (Fig. 3 and 4),at 2 hourof carra-
geenan administration it was able to exterminate paw

edema by 75.47%.

Table 3. Effect of methanolic extract of M. pachycarpa on Carra-
geenan induced paw edema

Paw volume (Time)
Group

0 hr 1hr 2 hr 3 hr 4 hr
Control 4.08+0.0 4.24+0.0 4.44+0.0 4.01x0.0 4.07+0.0

59 93 37 56 67
Indome- 346+0.0 1.39+0.1 1.00£0.0 1.73x0.1 1.88+0.1
thacin 86 81 99 52 10
(10mg/kg)
Dose 4.01+0.0 2.12+0.0 1.96x0.0 2.33x0.1  2.34+0.0
100mg/kg 42 67 51 07 83
Dose 3.97+0.0 1.90+0.0 1.64+0.0 2.03x0.0 2.09+0.0
200mg/kg 72 57 33 61 50
Dose 3.98+0.0 1.86x0.0 1.58+0.0 1.81+0.0 1.89+0.0
300mg/kg 69 47 42 94 70

Data presented here as, mean * SD (n=5), the significance was tested
using one-way ANOVA, the result was very significant with P<0.001, each
data was compared to control and then to Indomethacin

Table 4. Percent of inhibition of inflammation, induced by Car-
rageenan

Paw volume reduction (%)

Group 0 hr 1hr 2 hr 3hr 4 hr
Indomethacin 15.38 65.96 75.47 57.69 54.06
(10mg/kg)

Dose 100mg/kg 191 48.19 52.11 42.95 42.80
Dose 200mg/kg  2.79 53.57 59.79 50.39 48.78
Dose 300mg/kg  2.50 54.51 61.36 55.63 53.72
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Figure 3. Variation in paw volume with the time elapsed.
Average (n=5) values were putted on this diagram and
found significant (P<0.001) variation in inhibition from
control and Indomethacin.
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Figure 4.The graphical presentation showing the percent
of paw hind healed from swelling due to Carrageenan
injection.

DISCUSSION
In vitro anti-oxidant study

A couple of methods had been utilized to determine
the antioxidant property in vitro, as we all know com-
ponents that have low antioxidative potency at in vi-
tro, most by and large shows little response at in vivo
model (Pereira et al., 2012). Free radicals are identified
to liable for a broad variety of pathological conditions.
Antioxidants help body immune system to oppose
those free radicals and protect itself, they do that ei-
ther by scavenging free radicals or defending the de-
fense mechanism (Umamaheswari and Chatterjee,
2008). The DPPH free radical assay is well reputed for
evaluating electron donation potential of average
crude extracts, where a purple-colored solution
bleaching acts like an indicator (Pereira et al.,, 2012).
This approach based on scavenging, DPPH radicals
are engulfed via the antioxidant factor that decolorizes
the DPPH solution. The extent of color change is di-
rectly proportional to the concentration and potency
of the antioxidants. A significant decrease in the ab-
sorbance of the reaction indicates the presence of a
large quantity of valuable free-radical scavenging
compounds within the experimental specimen
(Krishnaiah et al., 2011). In our present standing with
methanolic extract of M. pachycarpa, it has confirmed
tremendously bigger percentage of inhibition. As a
result, from this study we can make a proposal, that
the plant extract contain distinctive phytochemical
components which are able of donating hydrogen to a
free radical to lessen, either complete or partial, the
vulnerability of injury.

In the assay of reducing power capacity, the yellow
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color of the checks response mixture changes to green
and it will depend on the reducing capability of the
test extract. If there are any reductant persist within
the specimen, it will shrink the Fe3/ferricyanide com-
plexion to its ferrous type. For this reason, Fe? is
measured through absorbance studying at 700 nm.
Prior studies suggesting, that the reducing movements
exerted through antioxidant action are due to the do-
nation of a hydrogen atom to break the free radical
chain (Gordon, 1990). The greater the absorbance at
700 nm, the increased reduction potentiality (Saeed et
al., 2012).

Phenolic compounds are viewed as secondary meta-
bolites, they are derived from phenylalanine, and ty-
rosine occurs naturally in plants and are differentiated
(Naczk and Shahidi, 2004). The methanol crude extract
has been exerted an excellent total phenolic contents,
despite the fact that this contents got previous re-
views, were so much smaller (Ao et al., 2008). Phenolic
compounds are additionally most important for anti-
oxidant property, seeing that its sensible staff (OH)
liberate the scavenging capability. Phenolic com-
pounds are categorized in a few class; amongst them
flavonoids are regarded as a most robust antioxidant.
Flavonoids naturally occur in herbs and they have
constructive results on human well-being. Past ac-
knowledgement on flavonoid derivatives, states that it
plays a great function in the efficiency of distinct
plants antibacterial, antiviral, anti-inflammatory, anti-
cancer, and anti-allergic activities (Di Carlo et al., 1999;
Montoro et al.,, 2005). Therefore, in comparison with
the other findings from the different extracts of plant
extracts (Sahreen et al., 2011), our present observation
recommend that, the contribution of phenolic acids
and flavonoids could also play the fundamental role
in the antioxidant action. Due to the fact that the ECso
values of the radical scavenging action of methanolic
extract of M. pachycarpa are radically high and the
phenolic and flavonoid content material was high, as
good. Nevertheless, one of a kind phenolic compound
have an exceptional extent of responses toward the
Folin-Ciocalteu method. In a similar way, the molecu-
lar antioxidant response of phenolic compounds va-
ries remarkably, depending on their chemical constitu-
tion; alternatively, the effect may be interfered by
means of different chemicals presence within the ex-
tract, such as sugars (Saeed et al., 2012; Satue-Gracia et
al., 1997; Singleton and Rossi, 1965).

In vivo anti-inflammatory activity

Carrageenan brought on paw edema is an approach
that may be characterized by using biphasic occasion
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with the involvement of various inflammatory media-
tors. The primary section starts with (within first 2
hours after carrageenan injection) chemical mediators
corresponding to histamine and serotonin, wherein
second phase (after 2 hours of carrageenan injection)
Kinins and prostaglandins performs their position in
the infection procedure (Azam et al., 2015). Our out-
come published that administration of M. pachycarpa
extract inhibits irritation, which was brought on by
way of Carrageenan. Prior study on this plant extract
also suggest that it has an effective molecule in its
phytochemistry that may avoid inflammation by pro-
tecting cell lysis (Chowdhury A, 2013).

It has been said that presence of certain flavonoids
exerts profound anti-inflammatory activity by stabiliz-
ing the lysosomal membrane (Oyedapo et al., 2010;
Read, 1995). The outcome of our study of and from the
previous database on this plant, it can be predictable
that the anti-inflammatory effect exerted is because of
flavonoid content. The anti-inflammatory activity of
M. pachycarpa extracts via edema inhibition indicates a
lot-massive effect in comparison with Indomethacin.
Carrageenan-induced paw edema model is a suitable
experimental animal model for evaluating or screen-
ing the anti-inflammatory effects from natural prod-
ucts.

Sometimes it happens that the crude plant extracts are
extra pharmacologically lively than their isolated ac-
tive compounds (Hamburger and Hostettmann, 1991).
The targeted mechanism of action for the anti-
inflammatory activity of studied specimen just is not
identified, but the extract may intercepting the con-
struction of inflammatory mediators dependable for
inflammation, either COX pathway or different specif-
ic enzymatic mechanism.

CONCLUSION

In the present investigation, we have revealed that the
methanolic extract of M. pachycarpa has amazing anti-
oxidant and anti-inflammatory properties, which sup-
ports the usual use of this plant as well as its prior
findings. The replacement of synthetic with traditional
antioxidants (due to human safety issue) is superb.
Our study showed good free radical scavenging en-
deavor and persistence of total phenolic and flavonoid
content. The anti-inflammatory activity exerted with
the aid of this extract also thought to be correlated
with its anti-oxidant property. As a consequence, this
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plant extracts deserves to get higher priority when a
new molecule is being searched in that certain object.
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