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ABSTRACT
Natural products are often a source for bioactive compounds which have great potential for
developing novel therapeutic agents. The present study was undertaken to investigate the anti-inflammatory
and analgesic effect in different solvent extracts from three species of mulberry, Morus alba, Morus serrata
and Morus laevigata. Plant leaf materials were collected from Mulberry Germplasm Center, Hosur, Tamil Nadu
and were shade dried, powdered and subjected for hot soxhlet extraction utilizing petroleum ether,
chloroform and methanol sequentially. The anti-inflammatory and analgesic activities were evaluated using
Carrageenan-induced paw oedema method and tail immersion test respectively. From the results it is evident
that among the three plants Morus alba extracts have shown prominent anti-inflammatory and analgesic
activities when compared to Morus serrata and Morus laevigata. The present results also indicated that the
methanolic extract of Morus species exhibited more significant activity than chloroform and petroleum ether
extracts in the treatment of inflammation and pain.
Key words: Anti-inflammatory activity, analgesic activity, carrageenen-induced paw oedema, tail immersion,
Morus species.

*Corresponding author

July - September

2013

RJPBCS

Volume 4 Issue 3

Page No.822

ISSN: 0975-8585

INTRODUCTION
Inflammation is the way the body deals with infections and tissue damage [1].
It is a pathophysiological response of living tissue to injuries that leads to the local
accumulation of plasmatic fluid and blood cells. Although it is a defense mechanism, the
complex events and mediators involved in the inflammatory reaction can be induced,
maintain or aggravate many diseases such as rheumatoid arthritis, chronic asthma,
psoriasis, cancer, multiple sclerosis and a host of other diseases [2-4].
Pain has been defined as an unpleasant sensory and emotional experience
associated with actual or potential tissue damage [5]. Drugs that are currently used for the
management of pain are opioids or nonopioids and that for inflammatory conditions are
non-steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids. All these drugs carry
potential toxic effects. Therefore, development of newer and more powerful antiinflammatory and analgesic drugs with lesser side effects is the order of the day.
On the contrary many medicines of plant origin had been used since ages without
any adverse effects. It is therefore essential that efforts should be made to introduce new
medicinal plants to develop more effective and cheaper drugs. Plants represent a large
natural source of useful compounds that might serve as lead for the development of novel
drugs [6].
In the present study, different mulberry species belonging to genera Morus were
selected because of their medicinal importance. Morus plant species possess enormous
importance in medicinal, economical, industrial, clinical, and domestic fields [7-8].
Therefore, the main objective of the present study was to compare the anti-inflammatory
and analgesic potentials in animal models for various Morus extracts in view of its use in the
local treatment of some painful inflammatory conditions.
MATERIALS AND METHODS
The plant materials were collected form Mulberry Germplasm Center, Hosur, Tamil
Nadu and leaves were shade dried. The dried leaf materials were powdered and subjected
for hot soxhlet extraction utilizing petroleum ether, chloroform and methanol sequentially.
Qualitative phytochemical investigation
The preliminary qualitative phytochemical studies were performed for testing the
different chemical groups present in three different species of mulberry leaf extracts [9-10].
Experimental animals
Swiss albino mice and rats of both sexes were used in the experiment and they were
housed under standard environmental conditions. All animal experiments were carried out
in accordance with the guidelines of CPCSEA. The animal ethical committee approval was
obtained to conduct the animal experiments (NCP/IAEC/CL/40/12/2011-12 dated 05-012012).
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Acute toxicity studies
The acute toxicity studies were carried out as per stair case method [11] and the
mortality rates were observed after 48 hours. Accordingly the LD50 of the extracts was
found to be 2 g/kg body weight. One tenth and one fifth of this dose was selected for the
evaluation of anti-inflammatory and analgesic activity.
Anti-inflammatory activity
Carrageenan-induced paw oedema
The method used was similar to that described by Winter et al. 1962 [12]. The
albino rats of either sex were divided into eleven groups of six animals each. Group I
received only vehicle and Group II received Indomethacin at 50mg/Kg body weight
intraperitoneally as a standard drug. Group III-V received Petroleum ether, chloroform and
methanol extracts of Morus alba. Group VI-VIII received Petroleum ether, chloroform and
methanol extracts of Morus serrata and group IX-XI received Petroleum ether, chloroform
and methanol extracts of Morus laevigata. Acute inflammation was induced in all groups
by injecting 0.1 ml of 1% carrageenan into the sub-plantar region of the right hind paw of
rats. The paw volume was measured 1 h prior to carrageenan injection using
plethysmometer and at 60, 120, 180 and 240 minutes after the carrageenan injection. Mean
decrease in the paw volume was measured.The percentage inhibition of paw oedema is
calculated by,
Percentage inhibition of paw oedema = (1–Vt/Vc) × 100
Where Vc = average increase in paw volume (average inflammation) of the control group of
rats at a given time; and
Vt = average inflammation of the drug treated (i.e. plant extracts) rats at the same
time.
Analgesic activity
Tail immersion test
The basal reaction time to radiant heat source was taken by placing the tip of the tail
on the radiant heat source [13]. The mice were screened for the sensitivity test by
immersing the tail of the mice gently in hot water maintained at 55oC. The time the animal’s
tail spent in the water before reacting to the pain is recorded with a stop watch. The animal
immersing the tail from hot water with in 5 second was selected for the study. The selected
mice were then divided in to eleven groups of six mice each. Group I served as control and
received vehicle only intraperitoneally. Group II received aspirin at a dose of 25 mg/Kg
which served as standard. Group III-V received Petroleum ether, chloroform and methanol
extracts of Morus alba. Group VI-VIII received Petroleum ether, chloroform and methanol
extracts of Morus serrata and group IX-XI received Petroleum ether, chloroform and
methanol extracts of Morus laevigata at a dose of 200mg/kg & 400mg/kg respectively
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intraperitoneally. After administration of the drugs, the reaction time was measured after
60 minutes.
STATISTICAL ANALYSIS
The observations are reported as mean±SEM. Differences between groups means
were assessed by one‐way analysis of variance (ANOVA). The results obtained were
compared with the control group. P value < 0.01 was considered statistically significant.
RESULTS
Qualitative phytochemical analysis
The phytochemical analysis revealed the presence of steroids, glycosides, flavonoids,
tannins and carbohydrates in petroleum ether extract of Morus alba leaves, while its
chloroform extract showed the presence of steroids, glycosides, terpenoids, saponins,
alkaloids, tannins and carbohydrates and methanol extract showed the presence of steroids,
glycosides, terpenoids, saponins, alkaloids, flavonoids, tannins, carbohydrates, proteins and
aminoacids. Whereas petroleum ether extract of Morus serrata leaf showed the presence of
glycosides and carbohydrates, chloroform extract showed the presence of steroids,
glycosides, terpenoids, alkaloids, tannins, carbohydrates and methanol extract showed the
presence of steroids, glycosides, terpenoids, saponins, alkaloids, flavonoids, tannins,
carbohydrates, proteins and aminoacids. In regard to petroleum ether extract of Morus
laevigata leaf showed the presence of glycosides, flavonoids, tannins, carbohydrates,
chloroform extract showed the presence of steroids, glycosides, terpenoids, saponins,
alkaloids, tannins, carbohydrates and methanol extract showed the presence of steroids,
glycosides, terpenoids, saponins, alkaloids, flavonoids, tannins, carbohydrates, proteins and
aminoacids (Table 1).
Table 1 Qualitative phytochemical analysis in different species of Mulberry
Tests
Steroids
Glycosides
Terpenoids
Saponins
Alkaloids
Flavonoids
tannins
Carbohydrates
Proteins
aminoacids

MAPE
+
+
+
+
-

MACH
+
+
+
+
+
+
+
-

MAME
+
+
+
+
+
+
+
+
+
+

MSPE
+
+
-

MSCH
+
+
+
+
+
+
-

MSME
+
+
+
+
+
+
+
+
+
+

MLPE
+
+
+
+
-

MLCH
+
+
+
+
+
+
+
-

MLME
+
+
+
+
+
+
+
+
+
+

Where:
MAPE: Morus alba petroleum ether extract,
MACH: Morus alba chloroform extract,
MAME: Morus alba methanol extract,
MSPE: Morus serrata petroleum ether extract,
MSCH: Morus serrata chloroform extract, MSME: Morus serrata methanol extract,
MLPE: Morus laevigata petroleum ether extract, MLCH: Morus laevigata chloroform extract,
MLME: Morus laevigata methanol extract
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Anti - inflammatory activity
In the present study, acute inflammatory condition is produced in the animals by
carrageenan induced pedal inflammation and the results are presented in Table 2.
Administration of carrageenan to the rats showed a rise in paw volume at different time
intervals in control group. However, from the results it is evident that among the three
solvents used, methanol extract has shown greater anti-inflammatory activity with respect
to each time intervals (22.95%, 37.87%, 49.25%, and 55.22%) when compared to chloroform
extract (13.11%, 30.30%, 38.80% and 47.76%) and petroleum ether extract (47.540%,
62.12%, 70.14%, and 76.11%) in Morus alba. Among the extracts of Morus serrata,
methanol extract showed greater effect with respect to each time intervals (14.75%,
33.33%, 47.76%, and 52.23%) than chloroform (11.47%, 27.27%, 35.82%, and 46.26%) and
petroleum ether (11.47%, 24.24%, 32.83%, and 38.80%). Similar trend is continued with
respect to different solvent extracts of Morus laevigata, where Methanol extract showed
13.11%, 24.24%, 34.32% and 41.79% of anti- inflammatory effect, chloroform extract
showed 9.83%, 21.21% 31.34% and 37.31% and petroleum ether extract showed 9.83%,
19.69%, 28.35% and 31.34% of anti- inflammatory effect. Among the three species under
study the order of anti-inflammatory effect were Morus alba > Morus serrata > Morus
laevigata.
Table 2: Anti-inflammatory activity in three different species of Mulberry
Group

Initial

I

II

III

IV

Control

I

0.57±0.02

0.61±0.06

0.66±0.03

0.67±0.03

0.67±0.02

Standard

II

0.52±0.01

0.32±.02

0.25±0.05

0.20±0.02

0.16±0.03

-

47.540%

62.12%

70.14%

76.11%

0.54±0.04

0.55±0.01

0.53±0.01

0.44±0.01

0.41±0.01

-

9.83%

19.69%

34.32%

38.80%

0.56±0.02

0.53±0.01

0.46v0.01

0.41±0.01

0.35±0.01

-

13.11%

30.30%

38.80%

47.76%

0.55±0.01

0.47±0.01

0.41±0.01

0.34±0.01

0.3±0.01

-

22.95%

37.87%

49.25%

55.22%

0.53±0.01

0.54±0.01

0.5±0.02

0.45±0.02

0.41±0.01

-

11.47%

24.24%

32.83%

38.80%

0.54±0.03

0.54±0.01

0.48±0.02

0.43±0.01

0.36±0.01

-

11.47%

27.27%

35.82%

46.26%

0.53±0.03

0.52±0.02

0.44±0.01

0.35±0.01

0.32±0.01

-

14.75%

33.33%

47.76%

52.23%

0.56±0.02

0.55±0.01

0.53±0.01

0.48±0.01

0.46±0.01

-

9.83%

19.69%

28.35%

31.34%

0.57±0.01

0.55±0.01

0.52±0.02

0.46±0.01

0.42±0.01

-

9.83%

21.21%

31.34%

37.31%

0.55±0.04

0.53±0.01

0.5±0.01

0.44±0.01

0.39±0.01

% Decrease
Mape

III

% Decrease
Mach

IV

% Decrease
Mame

V

% Decrease
Mspe

VI

% Decrease
Msch

VII

% Decrease
Msme

VIII

% Decrease
Mlpe

IX

% Decrease
Mlch

X

% Decrease
Mlme

XI

% Decrease
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Analgesic activity
Analgesic effects of different solvent extracts of three species of mulberry are
presented in Table 3 at different concentrations (i.e., 200 and 400 mg/Kg). Among the three
plants, Morus alba extracts have shown prominent analgesic activity when compared to
Morus serrata and Morus laevigata. At 200 mg/ kg concentration, methanol extracts of
respective plants showed considerable increase in reaction time (8.97±0.21, 8.7±0.19 and
7.88±0.16) when compared to chloroform extracts (7.03±0.19, 6.33±0.14 and 6.22±0.2) and
petroleum ether extracts (4.33±0.13, 3.78±0.18 and 3.27±0.18). At 400mg/kg concentration
also similar effect was observed where, methanol extract showed the highest analgesic
effect of 10.58±0.16, 9.92±0.27 and 9.37±0.15 than chloroform extract (8.23±0.15,
7.52±0.16 and 6.93±0.13) in Morus alba, Morus serrata and Morus laevigata respectively.
Among the petroleum ether extracts of three plants, Morus alba extract have the effect of
5.15±0.13 seconds Morus serrata extract with 4.8±0.13 seconds and Morus laevigata with
4.38±0.15 seconds of increased reaction time.
Table 3: Analgesic activity at 200mg/Kg and 400mg/Kg concentration of different solvent extracts of Morus
alba, Morus serrata and Morus laevigata
Extract

Reaction time in Sec
200mg/Kg

400mg/Kg

control

2.28±0.06

2.43±0.08

Standard

3.17 ± 0.19

3.17 ± 0.19

Mape

4.33±0.13

5.15±0.13

Mach

7.03±0.19

8.23±0.15

Mame

8.97±0.21

10.58±0.16

mspe

3.78±0.18

4.8±0.13

msch

6.33±0.14

7.52±0.16

msme

8.7±0.19

9.92±0.27

Mlpe

3.27±0.18

4.38±0.15

Mlch

6.22±0.2

6.93±0.13

Mlme

7.88±0.16
9.37±0.15
Values are Mean ±SE, N=6, P<0.01 Vs. Control

DISCUSSION
The result of present investigation revealed that, the preliminary phytochemical
analysis of three different species of mulberry leaf extracts are bestowed with the presence
of several bioactive compounds viz. steroids, glycosides, terpenoids, saponins, alkaloids,
flavonoids, tannins which therefore encourages further pharmacological studies.
The carrageenan-induced paw oedema model in rats is known to be sensitive to
cyclooxygenase inhibitors and has been used to evaluate the effect of non-steroidal antiinflammatory agents, which primarily inhibit the cyclooxygenase involved in prostaglandin
synthesis [14]. Carrageenan-induced hind paw oedema is the standard experimental model
of acute inflammation. Carrageenan is a sulphated polysaccharide obtained from seaweed
(Rhodophyceae) which is commonly used to induce acute inflammation [15]. Carrageenan-
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induced oedema involves the synthesis or release of mediators at the injured site. These
mediators include prostaglandins, especially the E series, histamine, bradykinins,
leucotrienes and serotonin, all of which also cause pain and fever [16]. Inhibitions of these
mediators from reaching the injured site or from bringing out their pharmacological effects
normally ameliorate the inflammation and other symptoms. This study has shown that the
methanolic leaf extracts of Morus species possessed a significant anti-oedematogenic effect
on paw oedema induced by carrageenan. Development of oedema induced by carrageenan
is commonly correlated with early exudative stage of inflammation [17-18]. Carrageenan
oedema is a multimediated phenomenon that liberates diversity of mediators. It is believed
to be biphasic; the first phase involves the release of serotonin and histamine while the
second phase is mediated by prostaglandins, the cyclooxygenase products, and the
continuity between the two phases is provided by kinins [18-19]. Since carrageenan-induced
inflammation model is a significant predictive test for anti-inflammatory agents acting by
the mediators of acute inflammation [20-21], the results of this study are an indication that
Morus alba can be effective in acute inflammatory disorders compared to Morus serrata
and Morus laevigata.
Preliminary qualitative phytochemical screening reveals the presence of alkaloids,
flavonoids, carbohydrates, glycosides, terpenoids, tannins etc. in Morus species. Therefore,
it is assumed that these compounds may be responsible for the observed anti-inflammatory
and analgesic activity. Analgesic and anti-inflammatory effects of flavonoids, steroids
and tannins have been reported [22-24]. It has been reported that flavonoids possess
anti-inflammatory [25] and analgesic activity [26]. Flavonoids were reported to have a role
in analgesic activity primarily by targeting prostaglandins [27]. They inhibit the enzyme
prostaglandin synthetase, more specifically the endoperoxidase and reported to produce
anti-inflammatory effects [28]. Since, prostaglandins are also involved in the pain
perception; inhibition of their synthesis might be the possible reason for the analgesic
activity of the extracts. There are also reports on the role of tannins in anti-nociceptive
activity [29]. Besides this, alkaloids are well known for their ability to inhibit pain perception
[30]. Hence the analgesic and anti-inflammatory effects produced by the mulberry extracts
may be attributed individually or collectively to the flavonoids, steroids, alkaloids and
tannins.
CONCLUSION
Plants are exemplary source of medicines and several drugs have been derived
directly or indirectly from them. Mulberry was traditionally claimed for a large number of
pharmacological action and medicinal uses. The present study offered a scientific proof to
the traditional use of mulberry. It can be concluded that the three different species of
mulberry viz. M. alba, M. serrata, M. laevigata possess anti-inflammatory and analgesic
activity against carrageenan induced paw oedema in rats and tail immersion test in mice.
These activities may be attributed due to their phytoconstituents present in them. Hence
the study demonstrates the efficacy of three different species of mulberry as analgesic and
anti-inflammatory agents. Efforts of further phytochemical to isolate the active compounds
responsible for the anti-inflammatory and analgesic activities will be therefore highly
rewarding.
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