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ABSTRACT: Alangium salviifolium wang. Family Alangiaceae used as a traditional
medicinal plant. The objective of this study was to evaluate the comparative
phytochemical and in-vitro antioxidant activity along with analgesic, anti-
inflammatory, and central nervous system (CNS) depressant activities of peel and
seed extract of Alangium salviifolium fruit. Quantitative phytochemical analysis for
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chloride method was maximum for peel (104.03 = 0.40 mg of GAE /gm and 34.33 +
0.24 mg of CAE /gm of dried extract respectively. In the DPPH assay method, total
antioxidant capacity and reducing power assay showed significant (P< 0.05)
antioxidant activity based on ICg, value. Peel extract significantly (P< 0.01) inhibited
writhing (44.44 %) induced by acetic acid in mice compared to seed (37.45 %). The
anti-inflammatory activity measured by the carrageenan-induced mice paw edema
method was observed to be significant (P< 0.01, P< 0.05) at 2", 3" and 4™ hour. The
percent inhibition of peel and seed was 34.97% and 35.50%, which was very close to
standard Ibuprofen (37.80%). Our investigation also revealed a significant reduction
of locomotor activity of mice in open field and hole cross test compared to standard
diazepam. A significant (P< 0.01, P< 0.05) decline in locomotion at the doses of 75
mg/kg for peel and seed (6 £ 1 and 0) after 120 min which was less than the standard
(8.33+0.33). It could be accomplished that A. salviifolium may be a promising source
of natural antioxidant that potentiate different pharmacological actions.

INTRODUCTION: Free radicals are generated
due to imbalance in the body's homeostatic
phenomenon between oxidants and antioxidants.
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human diseases like arteriosclerosis, stroke,
diabetes, cancer and neurodegenerative diseases
such as Alzheimer’s and Parkinsonism 2

The imbalance leads to oxidative stress and the
production of reactive oxygen species (ROS) such
as superoxide anion, hydroxyl radical and hydrogen
peroxide having the root cause of aging and various
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Oxidative stress is the potential source of damage
to DNA, lipids, sugars and proteins and antioxidant
defense mechanisms, resulting in cellular injury 2,

Antioxidant compounds may function as free
radical scavengers, complexes of pro-oxidant
metals, reducing agents, and quenches of singlet
oxygen formation %, However, to keep the integrity
of the neuronal cells and for normal functioning,
less quantity of reactive oxygen species (ROS) is
required as the elevated level of the radicals can
lead to neuronal cell death °.
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One principal cellular function of antioxidants is to
prevent damage caused by the ROS °, which has
multiple functions in biological systems like
maintenance of cell integrity and cell signaling
pathways ’. Pain is an unpleasant sensory and
emotional experience associated with actual or
potential tissue damage. It is always a warning
signal and primarily protective but often causes
many discomforts and many adverse effects °.
Oxidative stress and inflammation are two linked
pathophysiological  processes; stimulated by
abnormal production of free radicals and
proinflammatory  mediators causing extreme
cellular damage involved in the pathogenesis of
chronic human diseases. This oxidative stress-
associated inflammation can be neutralized and
detoxified by the antioxidant system like
superoxide  dismutase  (SOD),  glutathione
peroxidase (GPX), and glutathione reductase (GR),
as well as nonenzymatic molecules such as reduced
glutathione (GSH) * 1°.

Fruits are an optimal mixture of antioxidants as
they contain phenolic compounds, anthocyanins,
carotenoids, and other flavonoids . Scientific
evidence indicates intake of fruits has been
associated with a reduced risk of cardiovascular
disease and cancer at several sites ''. Currently,
available synthetic antioxidants like butylated
hydroxyl anisole (BHA), Butylated hydroxyl
toluene (BHT), tertiary butylated hydroquinone,
and gallic acid esters have been suspected of
causing or prompting negative health effects.
Hence, there is a trend to substitute them with
naturally occurring antioxidants. Recently there has
been an upsurge of interest in the therapeutic
potentials of medicinal plants as antioxidants in
reducing such free radical-induced tissue injury.
Many plant extracts and phytochemicals have
shown free radical scavenging properties, but
generally, there is still a demand to find more
information concerning the antioxidant potential of
plant species.

Alangium salviifolium wang. is a deciduous,
rambling shrub or a tree belonging to the family
Alangiaceae. This family consists of one genus
with twenty-two species. Different parts of this
species are medicinally used for various diseases in
India, China, and the Philippines. The root is used
in diarrhea, paralysis, piles, and vomiting *2. The
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root is also useful for external application in acute
rheumatism, leprosy, and inflammation 3. Fruits
are sweet and treat burning sensations,
constipation, and hemorrhage. The leaves are used
as a poultice in rheumatism; stem barks exert a
biphasic action on the blood pressure in cats at
lower doses and marked hypotension in higher
doses. The plant has been reported for its anti-
tubercular, antispasmodic, and anti-cholinesterase
activity *. It was also reported that the stem bark of
Alangium salvifolium (Linn. F) Wang had anti-
fertility activity in wester female rats *°. Various
phytochemical research revealed the presence of
alkaloids, including ipecac alkaloid and benzo
pyrido quinolizidine alkaloids. It is also known to
produce alangiside, a tetrahydroisoquinoline
monoterpene glucoside *°. Recent phytochemical
studies reported that several flavonoids, phenolic
compound, irridoid glycosides, and oxyoglucoside
of some alcohol were isolated from this plant *’.

A new alkaloid, ankorine was isolated from leaves
8 Plant is also rich in tetrahydroisoquinoline
monoterpene  glycoside.  e.g.,  alangiside-1
oripecoside- 2 whose structures are closely related
to the ipecac alkaloid *°. To the best of the author’s
knowledge, there are no previous scientific reports
on the antioxidant, analgesic, anti-inflammatory,
and CNS depressant activity of peel and seed of A.
salviifolium. Therefore, the present study was
undertaken to investigate the analgesic, anti-
inflammatory, and CNS-depressant activity due to
a phytochemical and antioxidant compound of
ethanol extract of fruits of A. salviifolium in Swiss
albino mice.

MATERIALS AND METHODS:

Collection and Authentication of Sample: The
fresh fruits of A. salviifolium were collected from
the roadside of Kazla, Rajshahi, Bangladesh, on
May 2019. An expert taxonomist identified the
plant at the Department of Botany, University of
Rajshahi, where a voucher specimen (Voucher No.
173) was deposited. Then the fruits were washed,
the peel was separated from the seed, and shade-
dried for several days with occasional sun drying.
The plant material was also oven dried at 40° C for
24 hours for better grinding. Then the dried plant
material is pulverized into a coarse powder with a
grinding machine. The powder material was poured
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into an airtight container and placed in a cool, dark,
and dry place for extraction.

Preparation of the Extract: About 230 gm of peel
and 295 gm of seed powdered materials were
placed separately in fresh, amber-colored extraction
bottles and soaked with 1.5 L of ethanol. The
sealed bottles were preserved for 15 days with
frequent shaking and stirring.

The mixture was filtered separately through a fresh
cotton plug and finally with a Whatman No. 1 filter
paper. Then the filtrate was concentrated using a
rotary evaporator (BibbySterilin Ltd., UK) under
reduced pressure. The mixture looked like a
gummy greenish and yellowish color concentrate,
referred to as crude ethanol extract of A.
salviifolium peel (ASP) and seed (ASS). The
extract was stored in an airtight amber glass vial for
further use.

Drugs and Chemicals: All the chemicals used in
this study were of analytical grade and purchased
from Sigma Chemical Co. (St. Louis, MO, USA)
and Merck (Darmstadt, Germany). Diazepam
(Square Pharmaceuticals Ltd.), Ibuprofen (ACI
Pharmaceuticals Ltd.), and Diclofenac Sodium
(Beximco Pharmaceuticals Ltd.) was used for
conducting the tests.

Experimental Animals: Healthy Swiss albino
mice, six weeks of age and weighing about 25-30 g
of both sexes, were obtained from the central
animal house of the Department of Pharmacy,
Jahangirnagar University, Savar, Dhaka-1342,
Bangladesh. Under ambient temperature, all
animals were kept with 12-hour light followed by a
12-hour dark cycle.

Before research, the animals were acclimatized for
7 days and fed formulated rodent food and water.
The study with an animal was conducted in the
department of Pharmacy, Varendra University,
Rajshahi, Bangladesh, after getting approval from

the Institutional Ethics Committee, Varendra
University, Rajshahi  (Ref. VU/ERC/2021-
2022/004).

Chemical Analysis: Chemical Analysis was done
in the drugs and toxins research division,
Bangladesh Council of Scientific and Industrial
Research (BCSIR), Rajshahi, Bangladesh. The
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ethanolic extract was subjected to qualitative
chemical analysis  to identify ~ various
phytoconstituents using standard procedure *°.

Quantitative Phytochemical Evaluation:

Total Phenolic Content: The total phenol content
was determined by Folin- Ciocalteu’s assay method
using gallic acid as standard %*. In this procedure,
0.5 ml of plant extract was mixed with 2 ml Folin-
Ciocalteu’s reagent (FCR) (Previously diluted with
water 1:10 v/v) and 2 ml of 7.5% sodium carbonate
solution. The tubes were vortexes for 1 min and
allowed to stand for 20 min at 25° C for color
development. Then, the absorbance of the sample
was measured against a blank at 760 nm using UV-
Spectrophotometer ~ (Shimadzu, USA). The
experiment was repeated three times at each
concentration for precision. Total phenol content
was expressed in terms of gallic acid equivalent to
GAE per gm of dry extract.

Total Flavonoid Content: Total flavonoid
determination of A. salviifolium peel and the seed
was done by Aluminum Chloride colorimetric
method ?* using catechin as standard.0.5 ml of
samples/ standard was taken in a test tube, and
added 1.5 ml of methanol and 2.8 ml of distilled
water. After 5 min, 100 pl of 10% AICIl; and 1M
potassium acetate solution were added thoroughly.
The test tubes were incubated at room temperature
for 30 minutes to complete the reaction. The
absorbance of the solution was measured at 420 nm
against blank using UVspectrophotometer. The
experiment was repeated three times at each
concentration for precision. The total flavonoid
content of the extractives was expressed as mg of
CAE/gm of dried extract.

Antioxidant Assay: The antioxidant activity of A.
salviifolium peel and seed extract was determined
by the following procedure.

Total Antioxidant Capacity: Total antioxidant
capacity of A. salviifolium peel and seed extract
was determined by the method described by Prieto
et al., ?® using catechin as standard. The assay was
based on the reduction of Mo (VI) to Mo (V) by the
antioxidant compound and the subsequent
formation of a green phosphate/Mo (V) complex at
acidic pH. In a test tube, 0.5 ml of sample/standard
at different concentrations (20-100 pg/ml) was
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mixed with 3 ml reaction mixture containing 0.6 M
sulphuric acid, 28 Mm sodium phosphate, and 1%
ammonium molybdate. All the test tubes were
incubated at 95°C for 10 min to complete the
reaction. Sample absorbance was measured at
695nm by UV spectrophotometer using a reaction
mixture as a blank solution. The experiment was
repeated three times for each concentration.

Reducing Power Capacity Assay: The reducing
power of the test samples was determined
according to the Oyaizu % method. The reductive
ability was measured by the reduction of FeCls in
the presence of antioxidants. Ascorbic acid is used
as a standard substance at various concentrations (5
— 40 pg/ml). In a test tube, 0.25 ml sample/standard
solution was taken at different concentrations. To
this 0.625 ml of 0.2M phosphate buffer & 0.625 ml
of 1% potassium ferricyanide [K3Fe(CN)g] was
added and incubated at 50°C for 20 min. Then
0.625 ml solution of 10 % of Trichloroacetic acid
(TCA) was added into test tubes. The total mixture
was then centrifuged at 3000rpm for 5 min, after
which 1.8 ml of supernatant was collected & mixed
with 1.8 ml of distilled water and 0.36 ml of 0.1%
ferric chloride solution. The absorbance of the
solution was measured at 700 nm against blank
using UV spectrophotometer.

DPPH Assay: The DPPH (1,1-diphenyl-2-picryl
hydrazyl) was used to detect the free radical
scavenging potency of experimental parts as
described by Blois % and Desmarchelier et al., %.
Plant extract's hydrogen atom donating ability was
determined by the decolorization of methanol
solution in DPPH. In the presence of antioxidant,
DPPH changes the violet / purple color in methanol
solution to shades of yellow. A solution of 0.1 mM
DPPH in methanol was prepared. 2.4 ml of this
solution was mixed with 1 ml methanol solution of
extract at various concentrations (12.5 — 150
pg/ml). To complete the reaction, the solution was
thoroughly vortexed and left in a dark place at
room temperature for 30 minutes. The absorbance
was measured against blank at 517 nm using a UV
spectrophotometer. Butylated hydroxyl toluene
(BHT) was standard for this test. The following
equation calculated the percentage of DPPH radical
scavenging activity:

% DPPH radical scavenging activity = {(A, — A;) /A.} X100
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Where, A, is the absorbance of the control and A;is
the absorbance of the extract/standard. Then % of
inhibition was plotted against concentration and
ICso was calculated from the graph. The experiment
was repeated three times at each concentration.

Determination of Analgesic Activity:

Acetic  Acid-Induced  Writhing  Method:
Evaluation of the analgesic activity of the extract
by the acetic acid-induced writhing model in mice
was conducted according to the procedure
described by Whittle et al., #’. The acetic acid-
induced writhing method is an analgesic behavioral
observation assessment method demonstrating
noxious stimulation in mice. The test samples
(ethanol extract of A. salviifolium peel and seed at
100 and 200 mg/kg body weight), standard
(Diclofenac Sodium 10 mg/kg body weight), and
control (1% Tween 80 in water at the dose of 10
ml/kg body weight) were administered orally.

After 30 min, 0.7% acetic acid was injected intra-
peritoneally. Approximately 5 minutes after the
injection of acetic acid, a wave of contraction and
elongation of the abdominal musculature, referred
to as writhing, was started. The number of writhing
for the next 10 minutes was counted for each
mouse. The percent inhibition (% analgesic
activity) was calculated by:

% Inhibition = [(A-B)/A] x 100

Where, A=Average number of writhing of the
control group, and B=Average number of writhing
of the test or standard groups.

Determination of Anti-Inflammatory Activity:

Carrageenan-Induced Paw Edema Method:
Evaluation of anti-inflammatory activity by the
Carrageenan-induced paw edema method in mice
was conducted according to the procedure
described by Winter et al., *®. The six groups of
mice (each containing 3 mice) were taken for the
test. To create edema, 0.1 ml of 1% carrageenan
was injected intraperitoneally into the mice's left
hind paw plantar surface. After 30 minutes of
carrageenan injection, the test samples, control (1%
tween 80 in water), and standard (lbuprofen) were
administered orally with the help of a feeding
needle. A thirty minutes interval was given to
ensure proper absorption of the administered
substances. The volume of paw edema was
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measured at 1h, 2h, 3h and 4h using a vernier
caliper to determine the diameter of edema.

Determination of CNS Depressant Activity:
Open Field Test: This experiment was carried out
in accordance with a modified method of Gupta et
al., *°. The mice in the control group received the
vehicle 1% Tween 80 in water (at the dose of 10
ml/kg body weight), and the standard group
received diazepam orally at the dose of 5 mg/kg.
The test group received the crude ethanol extract at
25 and 75 mg/kg body weight, respectively. The
animals were then placed on the floor of an open
field (100 cm x 100 cm x 4 cm) and divided into a
series of squares with alternative color black and
white. After administering test drugs, the number
of squares visited by each animal was counted for 3
min duration starting at 0, 30, 60, 90, and 120 min.

Hole Cross Test: The method described by Takagi
et al., ¥ was followed to conduct this test using a
cage (30 cm x 20cm x 14cm) with a steel partition
fixed in the middle. A hole of 3 cm diameter was
made at the height of 7.5 cm in the middle of the
cage. The animals were divided into control,
standard, and test group. The test groups received
crude ethanol extract at the dose of 25 mg/kg and
75 mg/kg body weight orally. In contrast, the
control group received vehicle (1% Tween 80 in
water) at 10ml/kg body weight orally. The standard
group received diazepam at the dose of 5mg/kg
body weight orally with the help of a feeding
needle. The number of mouse passages from one
chamber to another through the hole was recorded
for 3 min at 0 min, 30 min, 60 min, 90 min, and
120 min after oral administration of test drugs.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Statistical Analysis: Results of all chemical
analyses were expressed as mean * standard
deviation and for biological analysis were mean +
S.E.M. One-way analysis of variance (ANOVA)
followed by Dunnett’s post Hoc test and
independent-sample t-test was carried out with
SPSS 20.0 for windows software and the results
obtained were compared with the control group. P-
value (**P< 0.01, *P< 0.05) was considered to be
statistically significant.

RESULTS: Qualitative chemical analysis for the
identification of various phytochemicals confirms
the presence of alkaloid, phenol, flavonoid, steroid,
and saponin in ethanol extract of A. salviifolium.

Total Phenolic (TPC) and Flavonoid Content
(TFC): The total phenolic and flavonoid content of
ASP and ASS was calculated using a standard
curve for gallic acid and catechin, respectively
shown in Table 1. The result revealed that the
amount of total phenol and flavonoid content were
higher in peel extract. The phenol content for peel
was104.03 + 0.40 mg of GAE /gm of dried extract
in compared to seed extract 85.74 + 1.82 mg of
GAE /gm at 100 pg/ml with reference to standard
curve(Y = 0.0657x + 0.0481, Rz = 0.9984).
Flavonoids content in seed extract was 16.80 + 0.18
mg of CAE /gm at 100 pg/ml which was lower
than peel 34.33 £ 0.24 mg of CAE /gm of dried
extract with reference to standard curve (Y =
0.0033x -1E-04, R2 = 0.9829). These
phytochemical compounds were known to support
bioactive chemicals in medicinal plants and are
responsible for this plant extract's antioxidant
activities.

TABLE 1: PHENOLIC AND FLAVONOID CONTENT OF A. SALVIIFOLIUM

Polyphenols Peel extract (ASP) Seed extract (ASS)
TPC (mg of GAE /gm of dried extract) 104.03 £ 0.40 85.74 £ 1.82
TFC (mg of CA /gm of dried extract) 34.33+0.24 16.80 + 0.18

TPC = Total phenolic content; TFC = Total flavonoid content. n=3, each value is the mean of three analysis + standard

deviation.

Total Antioxidant Capacity (TAC) and Ferrous
Reducing Power Capacity (FRPC): The TAC and
FRPC of different parts of A. salviifolium showed
considerable antioxidant activity compared to
standard catechin (CA).

At the concentration of 100 pg/ml, the absorbance
of CA, ASP and ASS extract was 0.619 + 0.002,
0.465£ 0.002 and 0.367 = 0.002 respectively.

International Journal of Pharmaceutical Sciences and Research

With increasing concentration, peel and seed
showed moderate to high FRPC. At 30 pg/ml
concentration, the absorbance of standard ascorbic
acid (AA), ASP and ASS was 2.440 + 0.001, 1.889
+ 0.005and 1.033 £ 0.002 whereas at 40 pg/ml, the
absorbance was 3.434 + 0.003, 2.453 + 0.001 and
1.682 £ 0.003 respectively. A higher absorbance
value indicated higher reducing power.
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These results demonstrated that the ethanol extract
of ASP possesses higher TAC and FRPC than ASS,

E-ISSN: 0975-8232; P-ISSN: 2320-5148

almost resembling the standard CA and AA Table
2.

TABLE 2: RESULTS OF TOTAL ANTIOXIDANT CAPACITY AND FERROUS REDUCING POWER CAPACITY (FRPC)

Extractives TAC FRPC
At 80 pg/mli At 100 pg/mi At 30 pg/mi At 40 pg/ml
ASP 0.325 + 0.002 0.465 +0.002 1.889 + 0.005 2.453 + 0.001
ASS 0.203 +0.002 0.367 +0.002 1.033 £ 0.002 1.682 + 0.003
CA 0.493 £ 0.003 0.619 £ 0.002
AA - 2. 440+ 0.001 3. 434 +0.003

ASP and ASS represented A. salviifolium peel and seed, CA and AA representing standard Catechin and Ascorbic acid
respectively. Each value is the average of three analysis (n= 3, X = SD).

DPPH Radical Scavenging Activity: Free radical
scavenging activity of peel and seed of A.
salviifolium was shown Fig. 1 in the form of
percent of scavenging using BHT as a standard.
Among the extracts, ASP possessed the higher
activity. At a concentration of 100pg/ml, the free
radical scavenging activity of BHT, ASP and ASS
was 82.04 + 0.23 %, 64.87 + 0.94% and 59.39 +

concentrations, the scavenging activity of ASP and
ASS was 72.20 + 0.22 % and 66.75 = 0.26 %,
whereas at the same concentration, the standard
BHT was 88.51 + 0.57%. The ICs value of BHT,
ASP, and ASS ethanol extract was 11.5, 38, and 60
pg/ml, respectively. Therefore, BHT's free radical
scavenging activity and different extracts were in
the order of BHT >ASP >ASS.

049 %. On the other hand, at 150 pg/mi
20 DPPH radical scavenging activity
=, 100
=
R o =
S 4 & TR ASE
S 20 B ASS
2 0
125 25 50 100 150
Concentration {pg/ml)

DPPH radical scavenging activity

-]

=

= 100 -

L4 | = BHT
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FIG. 1: DETERMINATION OF A) DPPH RADICAL SCAVENGING ACTIVITY AND B) ICs5VALUE OF A.
SALVIIFOLIUM PEEL AND SEED. EXPERIMENT WAS PERFORMED AS TRIPLICATE (n=3, p< 0.05) FOR ALL

TESTED DOSES

Analgesic Activity: In mice, the acetic acid-
induced writhing method was applied to determine
the analgesic activity of ethanolic extract of
different parts of A. salviifolium. All doses of the
extract showed significant (**P< 0.01) reduction of
writhing  provoked by the intraperitoneal
administration of acetic acid in a dose-dependent
manner shown in Table 3. All tested doses showed

a significant reduction of writhing when the dose
was increased from 100 mg/kg to 200 mg/kg doses.
At 100 mg/kg doses, ASP and ASS exhibited 35.05
% and 26.34 % of inhibition, whereas, at 200
mg/kg doses, this extract exhibited 44.44 % and
37.45 % of inhibition, respectively, compared to
standard Diclofenac Na (47.74%).

TABLE 3: ANALGESIC ACTIVITY DETERMINATION AT DIFFERENT DOSES OF A. SALVIIFOLIUM PEEL

AND SEED EXTRACT

Animal group Dose (mg/kg body weight)

No of writhing + SEM Percent inhibition (%)

Control 1ml/10gm 81 +0.58
Diclofenac Na 10 mg/kg 42.33** £ 0.67 47.74
ASP 100 mg/kg 52.61**+ 1.53 35.05
ASP 200 mg/kg 45*%*+ 1 44.44
ASS 100mg/kg 59.66**+ 2.08 26.34
ASS 200 mg/kg 50.67**+ 2.52 37.45

All values are expressed as mean + standard error mean (SEM). Differences with respect to the control group were calculated

using the independent sample T —test (**P< 0.01).
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Anti-inflammatory Activity: Anti-inflammatory
activity of ethanolic extract of A. salviifolium fruits
were evaluated using carrageen an induced paw
edema method in mice. There was a dose and time
dependent significant reduction (**P< 0.01, *P<
0.05) of paw edema at 100 and 200 mg/kg of

E-ISSN: 0975-8232; P-ISSN: 2320-5148

extract compared to Ibuprofen (10mg/kg) over a
period of 4 hours, as shown in Table 4. The percent
inhibition activity of ASP and ASS at 100 mg/ kg
was 32.67 % and 33.44 %, whereas at 200 mg/ kg
doses was 34.97% and 35.50% compared to
standard Ibuprofen (37.80%) after 4 hours.

TABLE 4: RESULT OF ANTI-INFLAMMATORY ACTIVITY ANALYSIS OF A. SALVIIFOLIUM AT DIFFERENT

DOSES
Animal group  Dose(mg/kg) Paw edema diameter in mm % of inhibition of paw edema
Before 1hr 2 hr 3hr 4 hr 1hr 2hr 3hr 4hr
treatment
Control 1ml/10gm 8.17+ 1583+ 1537+ 14.00+ 13.07+ - - - -
0.60 0.20 0.26 0.53 0.15

Ibuprofen 10mg 10.27+ 12.20+  10.23+ 9.10% 8.13+ 22.93 334 35 378

0.50 0.17**  0.24**  0.17* 0.23** 4 0
ASP 100 mg 10.23+ 13.4% 12.7+  10.73t 8.8+ 15.35 173 233 326

0.15 0.15**  0.26**  0.15*  0.17** 7 6 7
ASP 200 mg 9.33% 12.43+  11.07+ 10+ 8.5+ 21.48 279 285 34.9

0.44 1.09* 0.34** 0** 0.29** 8 7 7
ASS 100 mg 11.07+ 13.67+  10.63t 9.5+ 8.7 13.64 308 321 334

0.58 0.23** 0.86* 0.58*  0.42** 4 4 4
ASS 200 mg 8.4+ 12.67+ 1033t 9.17+ 8.43% 19.96 327 345 355

0.47 0.33**  0.17** 0.44** 0.13** 9 0

All values are expressed as mean + standard error mean (SEM). Differences with respect to the control group were calculated

using the independent sample T —test (**P< 0.01, *P< 0.05).

CNS Depressant Activity: After statistical
analysis of the experimental data, it was observed
that in open field test, the number of squares
travelled by the mice was significantly decreased in
the test group throughout the study period Table 5.

A noticeable decline in locomotion of test animals
at 30 min was observed, which continued up to 120
min in a dose-dependent manner. Test animals
showed significant (**P< 0.01, *P< 0.05) decrease

in number of movements at the doses of 75 mg/kg
for ASP and ASS (6 £ 1 and 0*) after 120 min
compared to control (4.33+0.67), which was less
than the standard (8.33+0.33). The hole cross-test
also observed the reduction of locomotor activity
for the plant extract. A reduction in a number of
movements was observed at the 2" observation (30
min) period and was sustained up to the 5"
observation period (120 min).

TABLE 5: RESULT OF CNS DEPRESSANT ACTIVITYOF A. SALVIIFOLIUM PEEL AND SEED

Animal Dose Number of movements
group  (mg/kg of After several times in open field test After several times in hole cross test
body After After After After After After After After
weight) 30 min 60 min 90 min 120 min 30 min 60 min 90 min 120 min
Control 10ml/kg 78+ 40.67+ 26.66+ 4,33+ 2.33% 2.33+ 3.67+ 3.33+
1.52 1.20 0.88 0.67 1.20 0.88 0.67 0.88
Diazepa 5 mg/kg 68.67+ 50.33+ 18.67+ 8.33% 3.67+ 1.33% 0* 0*
m 0.88* 1.20* 0.89* 0.33* 0.88 0.67
ASP 25 mg/kg 60 + 39.33 14.65 + 10 + 9+ 0.58** 6.67+ 433+ 1.66 +
1.52** +1.20 0.88** 1** 0.33** 0.67 0.33
ASP 75mg/kg 41.66£1.20 32+1.52* 9+ 0.58** 6+1 5.67 + 433+ 0.67+ 1+0*
EX5 1.20 0.33 0.67*
ASS 25 mg/kg 63.33 41.33 + 20.67 15.33+ 2.33% 1+ 0.58 OF== 0**
1.20* 0.88 0.88* 0.58** 0.88
ASS 75 mg/kg 17.67+ 9.67 1+1** 0* 2.67% 1+ 0.58 0.33+ 0*
1.20%* +0.33** 1.20 0.33*

All values are expressed as mean + standard error mean (SEM). Differences with respect to the control group were calculated

using the independent sample T —test (**P< 0.01, *P< 0.05).
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The extract diminished the movement of the tested
animals in a dose-dependent manner Table 5. After
120 min of administration, ASP and ASS showed
significant (*P< 0.05) CNS depressant activity for
all doses compared to control (3.33+ 0.88). These
results were also similar to the standard drug
diazepam at the dose of 5 mg/kg at the same time.

DISCUSSION: In this research work, we wanted
to reveal various pharmacological activities of
ethanolic extract of A. salviifolium fruits in mice
along with phytochemical and antioxidant potency.
Estimating bioactive compounds may be useful for
treating chronic as well as infectious disease *! as
these secondary metabolites (phytochemical)
present in plant extract were responsible for various
pharmacological  actions.  The  antioxidant
properties of different extracts of A. salviifolium
were  significantly  corroborated by  the
phytochemical constituents of the extracts.

Our study revealed the presence of alkaloids,
flavonoids, phenol, saponin, and steroid of A.
salviifolium peel and seed. Phenolic compounds are
powerful chain-breaking antioxidants and due to
the presence of the hydroxyl group, they have a
high scavenging ability *2. Flavonoids are a group
of polyphenolic compounds exhibiting several
biological effects such as anti-inflammatory, anti-
hepatotoxic, antiulcer, anti-allergic, antiviral, and
anticancer activities They are capable of
effectively scavenging the reactive O, species
because of their phenolic hydroxyl groups and are
also potent antioxidants **.

Qualitative and quantitative analysis showed the
presence of high phenolic and flavonoid content in
peel and seed extracts of A. salviifolium, which
contributed directly to the antioxidant activity by
neutralizing the free radicals. The plant extract also
revealed the presence of saponins which were
known to produce an inhibitory effect on
inflammation *°. Various studies reported that
alkaloid and their synthetic compound possessed
analgesic, antispasmodic and antibacterial activity
% The significant antioxidant activity shown by the
extract can be attributed due to the presence of
phenolic in the extract. Free radical is an unpaired
electron molecule involved in Dbacterial and
parasitic infection, lung damage, inflammation,
reperfusion injury, cardiovascular disorders,
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atherosclerosis, aging, and neoplastic diseases .
Our results demonstrated that the different extracts
of peel and seed of A. salviifolium possess free
radical scavenging activity with different in-vitro
models like DPPH scavenging activity, total
antioxidant capacity and ferrous reducing power
capacity assays.

The result of DPPH scavenging activity assay in
this study indicated that the plant was potentially
active. This result suggested that the plant extract
contained compounds capable of donating
hydrogen to a free radical to remove the odd
electron responsible for radical’s reactivity®. In our
study, the ICs value of BHT, ASP and ASS ethanol
extract was 11.5 pg/ml, 38 and 60 pg/ml,
respectively. Among these, peel extract exhibited
more radical scavenging activity in minimum
concentration.

Nasrullah et al., reported in a study that ascorbic
acid (AA), dichloromethane (DASR), and
chloroform (CASR) extract of A. salviifolium root
have shown potent antioxidant effect with the 1Cs
value of (12.58+1.45) pg/ml, (11.26 £ 1.29) pg/ml
and (16.48 + 1.12) pg/ml respectively *. The result
of the total antioxidant capacity and ferrous
reducing power capacity of A. salvifolium peel and
seed suggest a significant indicator of potential
antioxidant activity. The electron donation capacity
of the extract stabilizes the free radical and breaks
the free radical chain reaction, thus producing a
reducing power of extract “°.

Pain sensation in the acetic acid-induced writhing
method is elicited by triggering localized
inflammatory response resulting release of free
arachidonic acid from tissue phospholipid ** via
cyclooxygenase  (COX) and  prostaglandin
biosynthesis “. Increasing prostaglandin levels
within the peritoneal cavity enhance inflammatory
pain by increasing capillary permeability **. The
acetic acid-induced writhing method was found
efficient for assessing peripherally active
analgesics effect. The agent reducing the number of
writhing will render an analgesic effect by
inhibition of prostaglandin synthesis, a peripheral
mechanism of pain inhibition **. A. salviifolium
peel and seed exhibited 44.44% and 37.45 % of
inhibition, respectively, compared to standard
Diclofenac Na (47.74%) at the doses of 200 mg/kg.
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Therefore, it is likely that our extract might exert
peripheral antinociceptive action by interfering
with the irritant or by inhibiting the synthesis,
release or antagonizing the action of pain mediators
at the target sites. A study by Tanwer et al., *
showed that the analgesic activity of Alangium
salviifolium Linn. root ethanolic extract was dose-
dependent. The writhe movements were reduced
63.0 £ 0.70 in control to 47.5 + 0.48 at 100mg/gdw
of crude ethanolic extract and 18.5+1.7 at 300
mg/gdw concentration. The analgesic activity of
300mg/gdw is comparable to diclofenac sodium.
carrageenan induced paw edema method is a well-
known experimental animal model for acute
inflammation and is believed to be biphasic. The
early phase is mainly mediated by histamine,
serotonin,  and increased  synthesis  of
prostaglandins. The late phase is sustained by
prostaglandin release and mediated by bradykinin,
leukotrienes,  polymorphonuclear  cells and
prostaglandin produced by tissue macrophages “.

There was a dose and significant time-dependent
reduction (**P< 0.01, *P< 0.05) of paw edema at
100 and 200 mg/kg of extract compared to
Ibuprofen (10mg/kg). The percent inhibition
activity of ASP and ASS at 200 mg/ kg doses was
34.97% and 35.50% compared to standard
Ibuprofen (37.80%) after 4 hours.

This finding suggested that the possible mechanism
of the observed anti-inflammatory activity might be
its ability to reduce the release of histamine,
serotonin, or kinin-like substances or the
biosynthesis of prostaglandins. In a study, Ahad et
al., * reported that the root extract of A.
salviifolium showed anti-inflammatory activity in
rats' carrageenan-induced paw edema model.
Significant percent inhibition of paw edema was
observed within 6 hours, supporting its traditional
use for the treatment of inflammation.Two
neuropharmacological models, open field and hole
cross test, were used to study the CNS depressant
activity of A. salviifolium fruit extract. In
evaluating CNS drug action, observing its effect on
the animal's locomotor activity. The activity
measures the level of the CNS's excitability and
decreased activity resulting from CNS depression
“®In this study, open field and hole cross-test
results demonstrated the movement's lowering after
30 minutes and continued up to 120 minutes.
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All doses tested animals possessed a maximum no
of lowering movement from 90 minutes than the
standard drug. The result also observed that seed
extract caused more CNS depressant and anxiolytic
activity than peel and standard diazepam. Several
plants have been reported to have CNS depressant
and anxiolytic activity due to triterpenoids *,
saponins >° and flavonoids “° *°.

As mentioned in results, ASP and ASS possessed
various phytochemical substances such as
triterpenoid  saponins alkaloids, steroid and
flavonoids. CNS depressant and anxiolytic activity
of A. salviifolium was supposed to be attributed to
these phytochemicals found in the extract.
Triterpenoid saponins are reported to have
agonistic / facilitatory activities at GABAA receptor
complex >* 2 which led to the hypothesis that they
act as benzodiazepine-like molecules. This is
supported by their behavioral effects in animal
models of CNS depression and anxiety ***°.

From the results, we can conclude that ASP and
ASS possess considerable analgesic and anti-
inflammatory activity along with CNS depressant
and anxiolytic activity due to the presence of
various phytochemicals and antioxidant compounds
and thus may be used in a variety of painful and
excitatory conditions.

CONCLUSION: On the basis of the findings, it
can be stated that the ethanolic extract of A.
salviifolium fruits contain various phytochemical
compounds and may be the promising source of
antioxidant activity which was comparable to that
of the standard compound. The results also
suggested that the fruits have potent analgesic, anti-
inflammatory and CNS depressant activity.

Therefore, A. salviifolium fruit is a natural source
of antioxidant substances of high significance, and
consumption of the fruit can offer health benefits in
the prevention of diseases caused by oxidative
stress, diabetes and cancer. However, further
research is needed to determine the responsible
bioactive components for the above-mentioned
pharmacological activities.

ACKNOWLEDGEMENT: The authors are
thankful to the department of Pharmacy, Varendra
University, Bangladesh and the Department of
Drugs & Toxins Research Division, Bangladesh

4110



Paul et al., IJPSR, 2022; Vol. 13(10): 4102-4112.

Chemical

and Scientific Industrial Research,

Rajshahi, and also the department of Pharmacy,
University of Rajshahi, for providing facilities to
experiment.

CONFLICTS OF

INTEREST: The authors

hereby declare no conflict of interest for the
publication of this manuscript.

REFERENCES:

1.

10.

11.

12.

13.

14.

15.

International Journal of Pharmaceutical Sciences and Research

Asmat U, Abad K and Ismail K: Diabetes mellitus and
oxidative stress-A concise review. Saudi Pharm J 2016;
24(5): 547-553.

Acikara OB, Oz BE, Bakar F, Citoglu GS and Nebioglu S:
Evaluation of Antioxidant Activities and Phenolic
Compounds of Scorzonera latifolia (Fisch. &Mey.) DC.
Collected from Different Geographic Origins in Turkey.
Turk J Pharm Sci 2017; 14(2): 179-184.

Gjumrakch A, Mark EO, Prakash RV, Justin CS, Paul M,
Akihiko N, Xiongwei Z, Mark AS and George P:
Antioxidant therapy in Alzheimer’s disease: Theory and
practice. Mini RevMed Chem 2008; 8(13): 1395-1406.
Satheeshkumar D and Kottaimuthu A: Anton Smith A and
Manavalan R: Free radical scavenging activity of various
extracts of whole plant of Mucuna pruriens (Linn): An in
vitro evaluation. J Pharma Res 2010; 3: 718-721.

Zhao Y, Dou J, Wu T and Aisa HA: Investigating the
antioxidant and Acetylcholinesterase inhibition activities
of Gossypium herbaceam. Molecules 2013; 18(1): 951-
962.

Zheng J, Chen Y, Yao F, Chen W and Shi G: Chemical
composition and antioxidant/antimicrobial activities in
supercritical carbon dioxide fluid extract of Gloiopel
tistenax. Mar Drugs 2012; 10(12): 2634-2647.

Kumar KS, Ganesan K and Rao P: Antioxidant potential of
solvent extracts of Kappaphycus alvarezii (Doty) Doty-
Anedible seaweed. Food Chem 2008; 107 (1): 289-295.
Dubey NK, Kumar R and Tripathi P: Global promotion of
herbal medicine: India's opportunity. Curr Sci 2004; 86:
37-41.

Hussain T, Tan B, Yin Y, Blachier F, Tossou MCB and
Rahu N: Oxidative stress and inflammation: what
polyphenols can do forus. Oxid Med Cell Longev 2016;
2016: 7432797.

Sanchez A, Calpena AC and Clares B: Evaluating the
oxidative stress in inflammation: role of melatonin. Int J
Mol Sci 2015; 16 (8): 16981-7004.

Raj RDA: Nutritional composition of fruits of Alangium
salviifolium, ssp Sundanum (Mig.) Bloemp.: An
underutilized edible fruit plant. J Pharmacogn Phytochem
2018; 7(2): 3145-3148.

Nahar L, Zahan R, Mosaddik A, Islam S, Haque A, Fazal
A and Jesmin M: Antioxidant and antitumor activity of
chloroform extract of Alangium salvifolium flowers.
Phytopharmacology 2012; 2(1): 123-134.

Vats S: Evaluation of antioxidant potential of Alangium
salvifolium (L.f.) Wangerin. Researcher 2015; 7(2): 92-94.
Warrier PK, Nambair VPK and Ramankutty C: Indian
Medicinal Plants, a compendium of 500 species. Orient
Longman Ltd, Chennai 2005; 404-406.

Acharya D, Sahoo D, Padhy SK, Mallick J and Pani M:
Antidiabetic activity of aquous extracts of barks of
Alangium salviifolium Wang in normal and alloxen

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

induced diabetic rats. Int. Res J Pharm App Sci 2013; 3(4):
74-78

Itoh A, Tanhoshi T and Naotaka N: 6’-0-Feruloyland 6’-0-
sinapoyl dimethyl alongiside, tetrahydroisoquinoline-
monoterpene glucosides from Alangium platinifolium.
Phytochemistry 1992; 31(3): 1037-1040.

Ramni VA, Jagajeevanram P and Kalaiselvi: Extraction
and characterization of chromone from fat Alangium
salvifolium. Asian J Chem 2003; 15, 1693.

Jain S, Sinha A and Bhakuni DS: The biosynthesis of
beta- carboline and quinolizidine alkaloids of Alangium
lamarckii. Phytochemistry 2002; 60 (8): 853-859.

Itoh T and Nayeshiro H: Tetrahydroisoquinoline
monoterpene glucosides from Alangium lamarckii and
Cephaelisipecauanha. Phytochemistry 1994; 36(2): 383-
387.

Kokate CK: PSBG. Pharmacognosy. 45th ed. Nirali
Prakashan 2010; 108-09.

Wolfe K, Wu X and Liu RH: Antioxidant activity of apple
peels. J Agric Food Chem 2003; 51: 609-14.

Olajire AA and Azeez L: Total antioxidant activity,
phenolic, flavonoid and ascorbic acid contents of Nigerian
vegetables. African Journal of Food Science and
Technology 2011; 2(2): 22-29.

Prieto P, Pineda M and Aguilar M: Spectrophotometric
quantitation of antioxidant capacity through the formation
of a phosphomolybdenum complex: specific application to
the determination of vitamin E. Anal Biochem 1999; 269
(1): 337-41.

Oyaizu M: Studies on products of browning reactions:
anti-oxidative activities of products of browning reaction
prepared from glucosamine. Jpn J Nutr1986; 44: 307-15.
Blois MS: Antioxidant determinations by the use of a
stable free radical. Nature 1958; 181: 1199-2000.
Desmarchelier C, Bermudez MJN, Coussio J, Ciccia G and
Boveris A: Antioxidant and prooxidant activities in
aqueous extract of Argentine plants. Int J Pharm 1997; 35:
116-20.

Whittle BA: The use of changes in capillary permeability
in mice to distinguish between narcotic and non-narcotic
analgesics. Br J Pharmacol Chemother 1964; 22: 246-53.
Winter CA, Risley EA and Nuss GW: Carrageenan
induced edema in hind paw of the rat as an assay for anti-
inflammatory drugs. Proc Soc Exp Biol Med 1962; 111:
544- 57.

Gupta BD, Dandiya PC and Gupta ML: A psycho-
pharmacological analysis of behaviour in rats. JPN J
Pharmacol 1971; 21(3): 293-8.

Takagi K, Watanabe M and Saito H: Studies on the
spontaneous movement of animals by the hole cross test:
effect of 2.dimethylaminoethanol. Its acylesters on the
central nervous system. JPN J Pharmacol 1971; 21(6):
797-810.

Shukla A, Vats S and Shukla RK: Phytochemical
screening, proximate analysis and antioxidant activity of
Dracaena reflexa lam. Leaves. Indian J Pharm Sci 2015;
77(5): 640 -644.

Shahidi F Janitha PK and Wanasundara PD: Phenolics
antioxidants. Critical Reviews in Food Sciences and
Nutrition 1992; 32(1): 67-103.

Umamaheswari M and Chatterjee TK: In-vitro antioxidant
activities of the fractions of Coccinia grandis L. leaf
extract. Afr J Tradit Complement Altern Med 2008; 5(1):
61-73.

Cao G, Sofic E and Prior RL: Antioxidant and pro-oxidant
behavior of flavonoids: Structure activity relationships.
Free Radic Biol Med 1997; 22(5): 749-760.

4111



Paul et al., IJPSR, 2022; Vol. 13(10): 4102-4112.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Just MJ, Recio MC, Giner RM, Cuellar MJ, Manez S,
Bilia AR and Rios JL: Anti-inflammatory activity of
unusual lupane saponins from. Bupleurum fruticescens.
Planta Med 1998; 64 (5): 404-7.

Achi NK, Onyeabo C, Ekeleme-Egedigwe CA and
Onyeanula JC: Phytochemical proximate analysis, vitamin
and mineral composition of aqueous extract of Ficus
capensis leaves in south eastern Nigeria. J Appl Pharm Sci
2017; 7(3): 117-22.

Jamuna S, Paulsamy S and Karhtika K: Screening of in
vitro antioxidant activity of methanolic leaf and root
extracts of Hypochae risradicata L. (Asteraceae). J Appl
Pharm Sci 2012; 12(7): 149-154.

Asati V, Srivastava A, Mukherjee S and Sharma PK:
Comparative analysis of antioxidant and antiproliferative
activities of crude and purified flavonoid enriched
fractions of pods/seeds of two desert legumes Prosopis
cineraria and Cyamopsis Tetragonoloba. Heliyon 2021;
7(6): 07304.

Nasrullah M, Haque A, Yasmin Z, Uddin MA, Biswas K
and Islam MS: Phytochemical screening, antioxidant and
anti-cholinesterase effects of Alangium salvifolium (L.F.)
Wang root extracts. J Med Plants Res 2015; 9(42): 1060-
1069.

Gangadharan A, Nishath TK and Benny PJ: Evaluation of
Phytochemical analysis, antioxidant and anti-elastic
activity of Hemig raphiscolorata. International J of
Pharmacognosy and Pharma Res 2013; 5(4): 292- 8.
Ahmed F, Hossain MH, Rahman AA and Shahid 1Z:
Antinociceptive and sedative effects of the bark of
Cerberaodollam Gaertn. Orient Pharm Exp Med 2006;
6(4): 344-348.

Duarte ID and Nakamura M: Hypochae risradicata
Ferreira SH: Participation of the sympathetic system in
acetic acid-induced writhing in mice. Braz J Med Biol Res
1998; 21(2): 341-343.

Zakaria ZA, Roosli RAJ, Marmaya NH, Omar MH, Basir
R and Somchit MN: Methanol Extract of Dicranopteris

44,

45,

46.

47.

48.

49.

50.

51.

52.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

linearis Leaves Attenuate Pain via the Modulation of
Opioid/NO-Mediated Pathway. Biomolecules 2020; 10:
280.

Ferdous M, Rouf R, Shilpi JA and Uddin SJ:
Antinociceptive activity of the ethanolic extract of Ficus
racemosa Linn. (Moraceae). Orient Pharm Exp Med 2008;
8(1): 93-96.

Tanwer BS, Vijayvergia R: Some Biological Activities In
Alangium salvifolium Linn: An Endangered Plant of India.
J Pharm Res 2012; 5(5): 2559-2561.

Gupta M, Mazumder UK, Gomathi P and Selvan VT:
Anti-inflammatory evaluation of leaves of Plumeria
acuminate. BMC Complementary Med Ther 2006; 6: 36.
Ahad HA, Padmaja BS, Sravanthi M, Ramyasree P and
Kavitha K: Phytochemical screening and anti-
inflammatory actions of Alangium salviifolium root
extract. Nat Prod Res 2012; 26(17): 1649-53.

Ozturk Y, Aydini S, Beis R, Baser KH and Berberoglu H:
Effect of Hypericum pericum L. and Hypericum calycinum
L. extracts on the central nervous system in mice.
Phytomedicine 1996; 3(2): 139-146.

Datta BK, Datta SK, Chowdhury MM, Khan TH, Kundu
JK, Rashid MA, Nahar L and Sarker SD: Analgesic, anti-
inflammatory and CNS depressant activities of
sesquiterpenes and a flavonoids glycoside from
Polygonum viscosum. Pharmazie 2004; 59: 222-225.
Kumar A, Padmanabhan N and Krishnan MRV: Central
Nervous System Activity of Syzygium cumini Seed.
Pakistan Journal of Nutrition 2007; 6(6): 698-700.
Chakraborty A, Amudha P, Geetha M and Singh N:
Evaluation of anxiolytic activity of methanolic extract of
Sapindus mukorossi Gaertn in mice. International Journal
of Pharma and Bio Sciences 2010; 1: 1-8.

Barua CC, Roy JD, Buragohain B, Barua AG, Borah P and
Lahkar M: Anxiolytic effects of hydroethanolic extract of
Drymaria Cordata L Wild. Indian J Exp Biol 2009; 47:
969-73.

How to cite this article:
Paul TR, Islam B, Nurunnahar, Khanam K, Wahed MII and Mosaddik A: Free radical scavenging power potentiates analgesic, anti-inflammatory and CNS
depressant activity of Alangium salviifolium Wang. Int J Pharm Sci & Res 2022; 13(10): 4102-12. doi: 10.13040/1JPSR.0975-8232.13(10). 4102-12.

All © 2022 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

4112



