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Abstract

Antioxidant, analgesic and antidiarrheal activities of Litsea monopetala (LM) leaves extracts were investigated in
order to assessment of pharmacological activities. In vitro antioxidant properties, in vivo analgesic and antidiarrheal
activities were investigated in this study. Antioxidant plays a remarkable role to protect different kinds of diseases of
human by inhibiting free radicals. 1, 1-diphenyl-2- picrylhydrazyl (DPPH) free radical scavenging was considered to
evaluate the antioxidant property. Analgesic and antidiarrheal activities were investigated in acetic acid induced
writhing and castor oil induced antidiarrheal method by white albino mice, respectively. Methanolic extract of LM
leaves has shown antioxidant activity with an IC50 value of 223.22 µg/ml which was compared to the standard
ascorbic acid. This extract of LM at a dose of 500 mg/kg showed statistically significantly (p<0.001) and produced
68.75% writhing inhibition of mice while standard diclofenac sodium drug has shown 76.25% inhibition. LM also
produced a significant (P<0.01) reduction in the frequency of diarrhea produced by castor oil in mice compared with
Loperamide (50 mg/kg) standard. This study clearly supports the medicinal value of LM`s leaves. However, further
study is required to find out the active components which are responsible for these activities.
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Introduction
Now- a-days plants or phytochemical constituents such as saponins,

flavonoids are playing a significant role to treat human related diseases
in worldwide from the ancient times [1]. Recently, modern society also
started to use the plants extract as an alternative way to protect the
human health related diseases. In estimation approximately 20000
medicinal plants species were counted by the World Health
Organization (WHO) [2]. In developing countries, approximately 80%
people believe to use medicinal plant as a folk medicine [3]. From the
ancient time, people generally using different kinds of plant
compounds as a primary health care medicine. Recently, it is proposed
to isolate and investigate the Phyto chemicals in the modern laboratory
for finding the novel compounds [4]. In the world, approximately 200
plants are using as medicine, whereas more than 14000 plants were
recognized as medicinal plants [5]. The kind information is that more
than 80% medicinal were collected from wild sources, among them
2000 medicinal plants were carried from South Asian Subcontinent
[6,7].

Litsea monopetala (LM) is an evergreen medium sized tree. LM is
well known as Bara-kukurchita, Mendaphuri, Sukurja, Uruijja
(Chittagong), Akorma, Akarma, Lalkhori, Huoria (Sylhet) in
Bangladesh (Family: Lauraceae) [8], the genus includes 136 accepted
species in tropical and subtropical areas of both hemispheres. It is a
small tree up to 18 m tall, up to 60 cm in diameter, leaves are 7.5 to 23
cm long, usually rounded at both ends [9]. In Bangladesh LM is widely
distributed in the forests of Noakhali, Sylhet, Chittagong, Chittagong
Hill Tractsand Sal forests of Gazipur, Madhupur, Dinajpur also found

in Bangladeshi villages. The plant is mainly distributed in Nepal. But
outside Nepal it found in Yucatan, Southern Mexico, West Indies, the
Bahamas, Bermuda, the Florida Keys, the southern part of the Florida
mianland, Philippine, Sri-Lanka, Palestine, South and Central
America, China, Burma, West Malaysia, Thailand and Myanmar [10].

The LM leaves are used for the treatment of analgesic, diarrhea,
oxidation, stomachic, nerve tonic and arthritis. Powder of leaves, bark
and root are used externally against bruises and pains. LM plants also
applied in animal fracture [11]. Leaves are reported to exhibit
antioxidant [12], antihyperglycemic [13]and analgesic [14,15].

Genus of Litsea are a rich source of biologically-active compounds,
such as butanolides (leaves of Litsea acutivena) [16], flavonoids (leaves
of Litsea coreana and Litsea japonica) [17], sesquiterpenese (leaves and
twigs of Litsea verticillata) [18], and essential oils (leaves of Litsea
cubeba, fruits, flowers and bark of LM, fruits of Litsea glutinosa
[19-21].

In Bangladesh LM is generally called Medea sak. In India and
Pakistan leaves and bark of LM are used as nerves and bone tonic,
stomach ache, stimulant, analgesic, diarrhea and antiseptic. The leaves
of this tree are used by the local people as fodder for cattle since they
are claimed to enhance milk production. The main objective of this
study was to evaluate the antioxidant, analgesic, anti-diarrheal
activities of methanolic extract of LM leaves.

Materials and Methods

Chemicals
Analytical graded chemicals were used in this experiment and

purchased from Active Fine Chemicals Ltd., Bangladesh.
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Plant collection and identification extraction
Leaves of LM were used for this study and plants leaves were

purchased from rural area of Noakhali, Bangladesh. The plant was
identified by Bangladesh National Herbarium, Mirpur-1, Dhaka,
Bangladesh (accession number 45413).

Drying and grinding of plant materials
At first leaves of LM were cut into small pieces and kept under the

sun about 15 days for proper drying then dried in mechanical dryer at
50°C–60°C. After complete drying, the LM leaves were pulverized into
crush powder by a grinding and blending machine.

Extraction of plant materials
The powder of LM leaves (240 gm) was extracted with 2000 ml

methanol (95%) in a flat bottom container, thorough shaking and
stirring. After two weeks the extract was the filtered through the cotton
at first and then through Whatman filters paper. The filtrate
(methanolic extract) was evaporated using rotary evaporation machine
[22]. Finally, we got methanolic extract and transferred to an airtight
10 ml vial for use and protection.

Antioxidant activity
Reaction with 1-1 –Diphenyl-2-PicrylHydrazyl (DPPH): An

antioxidant can donate an electron to DPPH and changed in
absorbency at 517 nm against methanol as blank by UV
spetrophotometer then the purple color is typical to free DPPH radical
decays. This test shows the ability of a compound to donate a hydrogen
atom, and on the mechanism of antioxidant action [23]. Hydrogen
donates to free radicals by antioxidants and formulation of a complex
between the lipid radical and antioxidant radical (free radical
acceptor).

DPPH free radical scavenging activity: According to Brand-
Williams method, DPPH was used to find out in vitro free radical
scavenging activity of methanolic extract of LM leaves [24]. Solution of
DPPH was prepared by adding 3 mg of DPPH in 150 ml of methanol
to make the concentration 20 μg/ml. 3 ml of DPPH solution (20 μg/ml)
was taken and then mixed at different concentration (500, 250, 125,
62.5, 31.25, 16.625, 7.813, 3.906, 1.953 and 0.997 μg/ml) of 2 ml sample
solution of plant extract (10 μg/ml). For control same amount of
methanol and DPPH was used. For proper mixing these mixtures were
shaken and absorbance was taken at 517 nm against methanol as blank
by UV spetrophotometer after 30 minutes reaction period at room
temperature in dark place and free radical scavenging activity
percentage was calculated by the formula below.

% radical scavenging activity (RSA)
(I%) = (1-Absorbance of test sample/Absorbance of control) × 100

[25].

Similar procedure was repeated for the standard Ascorbic acid
instead of sample solution (plant extract) to obtain the percentage
inhibition.

IC50 value was calculated from the obtained RSA, which shows
scavenging compound concentration that produced 50%
neutralization. The extracts of LM were studied for free radical
scavenging activity.

Analgesic activity
Against acetic acid induced writhing: To find out analgesic activity

of methanolic extract of LM leaves was used acetic acid induced
writhing in mice model [26]. Acetic acid induced writhing is an
analgesic characteristic observation method where injecting the 0.7%
acetic acid solution in mice and then observing the mice for specific
contraction of body is called writhing that represents a noxious
stimulation in mice [27].Writhing were compared with standard drug
Diclofenac and plant extract (test sample) is given orally after 30
minutes of acetic acid injection. The acetic acid given intra-peritoneal
[28]. Acetic acid is used to represents writhing, causes algesia release
by endogenous substances, which stimulates the pain nerve [29]. If the
plant extract sample represents analgesic activity, the mice after taking
sample will show less writhing than the control and the extract having
analgesic activity will inhibit writhing.

Experimental animal
4-5 weeks aged Young Swiss-albino mice, mean weight 20-25 gm

were used for this experiment. They were purchased from the Animal
Research lab of Jahangirnagar University (JU), Bangladesh. For
adjustment they were kept in normal environment at Manarat
International University research lab for one week and fed JU
formulated food and water.

Preparation of sample
The test sample suspension was prepared at the dose 500 mg/kg

body weight. 4-5 drops of tween-80 was added due to the trituration
property of the plant extract. After appropriate mixing of LM extract
and tween-80 then distilled water was added. Finally this suspension
was made exact 5.0 ml.

Diclofenac was prepared at the dose of 25 mg/kg-body weight and
12.5 mg of diclofenac was taken to make 5.0 ml suspension.

0.7% acetic acid solution was prepared by adding 0.7 ml glacial
acetic acid with distilled water up to 100 ml and mixed them properly.

Methodology
Experimental mice were selected randomly and considered into 3

groups, with consists of 5 mice each group. These 3 groups received a
certain treatment i.e. control, standard (Diclofenac Sodium) and the
extract. A feeding needle is used for the orally administration of test
samples (plant extract) and Diclofenac (standard).To ensure proper
absorption of the administered substances after 30 minutes interval
acetic acid (writhing inducing chemical) solution (0.7%, 15 ml/kg) was
injected intraperitoneally to all experimental mice. After 5 minutes
later, writhing number(squirms) of each mice was counted carefully
for 15 minutes.

Anti-diarrheal activity

Castor oil induced diarrhea in mice
Total number of stools or fluid material and latent period (first

defecation) of test group are compare with standard group (positive
control group). Antidiarrheal agent increase first defecation and
diminish total stool count. This experiment was prepared by castor oil
model as described by castor oil induced diarrheal in mice [30].
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The mice were initially selected only those mice exhibit diarrhea
after feeding 0.5 ml of castor oil. Randomly chosen the test animals
(mice) and considered into 3 groups, with consists of 5 mice each
group. They were kept in 15 individual cages with absorbent paper
beneath.

The control (group-I) received distilled water with 1% Tween-80,
the standard or positive control (Group-II) received oral suspension of
Loperamide (at a dose of 50 mg/kg-body weight) which is standard
antimotility drug. The experimental or test group (group III) were
received oral suspension of methanolic extract of LM leaves (at a dose
of 500 mg/kg-body weight).

Any fluid material or stools number were computed at each
consecutive hour during the four hours period and each mice were
noted. Also counted the first defecation of individual mice. After 1
hour interval old absorbent papers were replace by new papers.

Results

Antioxidant
With the antioxidant test performed reacting DPPH with extract,

bleaching followed by color change (yellow on purple background) of
DPPH was observed. An antioxidant can donate hydrogen to DPPH
radical and DPPH radical becomes paired with hydrogen to form
DPPH-H complex. DPPH radical scavenging activity is described as
IC50. IC50 value was calculated from the obtained RSA. To determine
antioxidant property the reaction of 3 ml of DPPH solution (20 μg/ml)
and 2 ml sample solution of plant extract (10 μg/ml) mixture were

allowed for 30 minutes at room temperature in dark place. Then
absorbance was taken at 517 nm by UV spetrophotometer. This
quantitative test, the extract showed antioxidant activity with an IC50
of 223.22 μg/ml against DPPH free radical, whereas, standard ascorbic
acid produced IC50 at 27.23 μg/ml (Table 1). IC50 was calculated by
Y=a * X+b, IC50=(0.5-b)/a formula (Figure 1). Methanolic extract of
LM leaves has shown medium antioxidant activity.

Figure 1: Free radical scavenging activity of Ascorbic acid and
extract of LM.

DPPH free radical scavenging activity of ascorbic acid DPPH free radical scavenging activity of lm leaves extract

Conc.
Absorbance % of Inhibition IC50 (μg/ml) Absorbance % of Inhibition IC50 (μg/ml)

(μg/ml)

500 0.018 87.3239

27.23

0.051 64.084

223.22

250 0.023 79.5775 0.055 61.269

125 0.039 72.5352 0.061 57.042

62.5 0.045 68.3099 0.069 51.408

31.25 0.05 64.7887 0.072 49.295

15.63 0.057 59.8592 0.091 35.915

7.813 0.064 54.9296 0.099 30.281

3.906 0.088 38.0282 0.112 21.126

1.953 0.097 31.6901 0.123 13.38

0.977 0.12 15.493 0.139 2.112

Table 1: DPPH Free Radical Scavenging Activity of Ascorbic acid standard and LM Leaves Extract Values are expressed as mean ± standard
deviation, n=3.

Analgesic
Analgesic activity of the methanolic extract of LM leaves was

measured by counting the writhing in mice, whereas the experiment
was prepared with acetic acid. Acetic acid is used to shows writhing,
causes algesia release by endogenous substances, which stimulates the

pain nerve. The action of phospholipase A2 and other acyl hydrolases
influence the release of free arachidonic acid from tissue phospholipid,
which is responsible for pain stimulus. In the peritoneal fluid,
increased levels of PGE2 and PGF2α could be responsible for pain
sensation due to intra- peritoneal administration of acetic acid.
Writhing were compared with standard drug Diclofenac and plant
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extract (test sample). At the dose of 500 mg/kg body weight, the extract
of LM represents remarkable reduction in acetic acid induced writhing
reflex of mice.

Leaves of LM produced 68.75% writhing inhibition of mice where
standard drug Diclofenac sodium having 76.25% of writhing inhibition
at the dose of 25 mg/kg body weights of the experimental mice (Table
2) [31].

The methanolic extract of LM has shown significant analgesic
activity in compare with control animals. However, further study is
required for isolate the original active compound from the methanolic
extracts of LM which is responsible for analgesic activity.

Animal group No. of mice Total writhing Mean writhing % of Writhing Inhibition of
writhing SD SEM T-test (p

values)

Control (Tween 80) 5 160 32 100 - 2.55 1.85 -

Diclofenac (25
mg/kg) 5 38 7.6 23.75 76.25 0.89 1.08 11.39 (p<.001)

Plant Extract
(500mg/kg) 5 50 10 31.25 68.75 0.71 1.3 9.64 (p<.001)

Table 2: Statistical evaluation of the writhing effect. Values are t-test. (n=5); p<0.001 vs. control, Student’s t-test. Student's t-test and P value less
than 0.05 was considered as significant. % of writhing for Standard= (Total writhing of Standard/Total writhing of Control group) *100; % of
writhing for Plant Extract= (Total writhing of Plant extract/Total writhing of Control group) *100; Inhibition of writhing= (100- Standard or Plant
extract).

Anti-diarrhoeal
Anti-diarrhoeal activity was tested by castor oil induced diarrheal

model in mice. Castor oil plays an important role to incite diarrhea
and it contains 90% ricinoleate that is metabolized to ricinoleic acid.
[32]. Ricinoleic acid is responsible for the irritation, inflammation and
stimulation of peristalic activity of the intestinal mucosa. Ricinoleic
acid is also responsible for altering the electrolytic permeability of the
intestinal mucosal membrane. These events in turns excite the release
of endogenous prostaglandins that activate the motility and secretion
thereby reduced sodium and potassium ion absorption occurs [33].
This experiment was considered into 3 groups. The control group
received distilled water with 1% Tween-80, the standard or positive
control received oral suspension of Loperamide and the experimental
or test group were received oral suspension of methanolic extract of
LM leaves shown in Table. Stools number or  any fluid material were

computed at each consecutive hour during the four hours period and
each mice were noted. Also counted the first defecation of individual
mice. After 1 hour interval old absorbent papers were replace by new
papers.

Total number of stools after latent period at the 4 consecutive hours
of study found 6.4, 7.0, 5.0 and 7.2, respectively. Mean latent period for
diarrhoeal episode and significant t-test result of LM has shown 0.96
(Table 3) and (P<0.01) (Table 4), respectively. Methanolic extract of
LM leaves represents a remarkable anti-diarrheal activity in castor oil
induced test in mice at the doses of 500 mg/kg-body weight in
comparison with standard antidiarrheal drug loperamide. LM increase
in latent period and delayed diarrheal episode and decreased the
frequency of stools. We can claim that LM might possess anti-
diarrhoeal activity.

Group

(Dose)

NumberOf Mice Mice weight in gm Latent period

(hr)

Mean latent period
(hr) ±S.E.

Standard

Deviation(SD)

t-test

(P-value)

I

Control

1 22 0.37 0.44 ± 0.12 0.26 --

2 21.9 0.17

3 20.5 0.25

4 21 0.75

5 23 0.68

II(Positive control/ Standard)

Loperamide (50 mg/kg)

1 21 2.00 2.57 ± 0.17 0.39 6.9

(p<0. 01)
2 23 2.76

3 22 2.50

4 21.5 2.52

5 22 3.06
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Extract (leaves)

500mg/kg

1 23 0.82 0.96± 0.16 0.37 1.0

(p<0. 04)
2 22.7 0.42

3 23.6 1.00

4 21 1.33

5 20.5 1.26

Table 3: Effect of Litsea monopetala on the latent period of castor oil induced Diarrhoeal episode in the experimental mice.

Treatment Groups Dose (per kg-body
wt.)

Period

of study

(hr)

Total no.

of

stools

Mean no.

of

stools

t-test

(p value)

I

Control

10 1 13.2 10.8 --

2 14.4

3 9.0

4 6.6

II

Positive

Control

(Loperamide)

50 1 3.9 3.8 22.8

(p<0.01)
2 3.4

3 4.1

4 3.8

III

Extract of Litsea monopetala 500
mg/kg

500 1 6.4 6.4 16.8

(p<0.01)
2 7.0

3 5.0

4 7.2

Table 4: Effect of Litsea monopetala (Roxb) on castor oil induced diarrhoea in mice. Values are t-test. (n=5); p<0.01 vs. control, Student’s t-test.
Student's t-test and P value less than 0.05 was considered as significant.

Conclusion
The result from our present study allows us to conclude saying that

the LM leaves extracts exhibited medium antioxidant activity,
meanwhile analgesic and anti-diarrheal shown significant property.
The results of the study suggest that future study could be initiative to
find or isolate new compound from the LM leaves extracts to develop
our medical sector.
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