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ABSTRACT

The study was aimed to investigate the analgesic and anti-inflammatory activities of ethanolic
extract of Desmodium oojeinense(Roxb.) in experimental rats. Analgesic activity was evaluated
using acetic acid induced writhing method, while anti-inflammatory activity was evaluated using
carrageenan induced rat paw oedema model. Various doses of ethanolic extract of the plant (100,
200, 400 mg/kg body weight) were tested for its analgesic activity and anti-inflammatory activity
and the results were compared with the standard drug aspirin and diclofenac sodium respectively.
Results indicate that the ethanolic extract of the plant significantly inhibited writhing movements
in analgesic activity and carrageenan induced hind paw oedema in anti-inflammatory activity in
a dose dependent manner. The results suggest that there exists a potential benefit in utilizing
Desmodium oojeinense(Roxb.) in treating conditions associated with pain and inflammation.
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INTRODUCTION:

Pain is the unpleasant and aversive feeling common to such experiences as a stubbed toe, a

headache, a burnt finger, and salt in a wound. Typically, pain is characterized by its intensity,
location and duration. It is initiated by stimulation of nociceptors in the peripheral nervous
system, or by damage to or malfunction of the peripheral or central nervous systems. Pain is
broadly classified as acute or chronic’. The drugs that relieve pain due to multiple causes at
multiple sites are called Analgesics. Analgesics are classified as Narcotics which act on CNS and
cause drowsiness and sleep e,g. opioids and Non-narcotics which basically act on peripheral
parts of body and do not produce sleeping effect. The non steroidal anti-inflammatory drugs fall
in this group®.

The discovery of medicinal drugs from natural products is not new. Some of the best drugs we
have today are from natural products. Herbal or natural products are becoming popular which
can be attributed to the belief that they are safe.

Desmodium Oojeinense (Roxb.), belonging to the family Fabaceae. It is found distributed in the
sub and outer Himalayan valleys and slopes up to altitude of 5000 ft, from Punjab to Bhutan,
Chota Nagpur, Central India, Orissa, Bombay, Marvar of Rajputan, forest of Ganjam, and Vizag.
The bark is acrid and hot, anthelmintic, astringent to the bowels, cures “kapha” and “vata”,
dysentery, leucoderma, urinary discharges, ulcers, blood diseases, skin diseases, burning
sensations and anemia (Ayurveda). In the central prominence the bark is used as a febrifuge. The
bark when incised furnishes a Kino-like exudation, which is used in cases of dysentery and
diarrhoea”.

Based on ancient practices and traditional uses of this plant, an effort has been made to establish
the analgesic and anti-inflammatory activity of ethanolic extract of D.oojeinense.
MATERIALS AND METHODS

Collection of plant material: Bark was collected from the medicinal garden of Sri.Ragavendra
Ayurvedic Medical College Malladihalli, Karnataka, India .The plant was authenticated by Prof.
Gopal Krishna Bhatt, Department of Botany, Poornaprajna College, Udipi, Karnataka, India. A
voucher specimen (No.106a) was deposited in NGSM Institute of Pharmaceutical Sciences,
Paneer, Mangalore-5, Karnataka.

Preparation of the ethanolic extract: The dried powder material of stem bark of D.oojeinense

was extracted with ethanol (95%) in a soxhlet extractor. The process was repeated for six times.
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The solvent from the total extract was distilled off and the concentrate was evaporated on a water

bath to a syrupy consistency and then evaporated to dryness.

Preliminary phytochemical screening:

The ethanolic extract obtained by D.Oojeinense was subjected to systematic qualitative analysis
for the identification of various plant phytoconstituents.

Animals: Albino wistar rats of either sex (180-260g) were obtained time to time from the
laboratory of K.S Hegde Medical Academy (KSHEMA), Deralakatte, Mangalore. Animals were
housed in a cage in a climate-controlled room under standard conditions with 12:12h light/dark
cycles and free access to water and food. All the experiments were performed within the
guidelines of the institutional ethical committee of KSHEMA, Deralakatte, Mangalore
(KSHEMA/AEC/NO.051/2007).

Acute Toxicity Studies: The acute toxicity study was carried out in adult female albino rats
weighing about 150-200g by up and down method as per OECD 425 guidelines®. Overnight
fasted animals received drug at a dose of 2000mg/kg body weight orally. Then the animals were
observed continuously once in half an hour for next 4h and then after 24h for general behavioral,
neurological, autonomic profiles and to find out mortality.

The effective dose of 50% ethanolic extract of D.oojeinense was decided as one-tenth of the
maximum dose (2000mg/kg). So we used the 50% ethanolic extract D.Oojeinense as such 100,
200 and 400mg/kg body weight p.o. for analgesic and anti-inflammatory activity.

Statistical analysis: The data were expressed as mean + SEM of six animals in each group. Data
was analyzed by one way analysis of variance (ANOVA) followed by post hoc schiffe’s test.
p<0.05 was considered as statistically significant.

Evaluation of analgesic activity:

Acetic acid induced writhing method: In this method the pain was induced by injecting the
acetic acid (0.6% v/v) in to peritoneal cavity of a mouse at a dose of 10ml/kg body weight, i.p.
The animals react with characteristic stretching behavior, which is called writhing®.

In this method healthy albino mice of either sex weighing 25-30g were selected for the study.
The animals were divided in to 5 groups of 6 animals each.

Group I: Animals served as control and received 0.5ml of 1 % solution of tween 80.

Group I1: Animals served as positive control and received acetyl salicylic acid (aspirin) (50

mg/kg body weight, p.o.) as a suspension in tween 80 (0.5ml of 1 % solution).
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Group I11: Animals were treated with ethanolic extract of the plant D.oojeinense at a dose of

100 mg/kg body weight, p.o. as a suspension in tween 80 (0.5ml of 1 % solution).
Group IV: Animals were treated with ethanolic extract of the plant at a dose of 200 mg/kg of
body weight p.o. as a suspension in tween 80 (0.5ml of 1 % solution).
Group V: Animals were treated with ethanolic extract of the plant at a dose of 400mg/kg body
weight, p.o. as a suspension in tween 80 (0.5ml of 1 % solution).
Further the animals in all the groups were administered with 1mi/100g body weight of 0.6% v/v
acetic acid, i.p. 30 min after the drug administration. The writhing movements such as extension
of hind limb, abdominal constriction and trunk twisting were observed and counted for 30 min.
The percentage inhibition was calculated using the formula.
% Inhibition = (1-Rt/Rc) x 100

Where Rt= mean reaction time in treated group

Rc= mean reaction time in control group
Evaluation of anti-inflammatory activity:
Carrageenan induced rat paw oedema method: The method of winter et. al.” was used to
study the anti-inflammatory activity using plethysmograph apparatus to measure the paw
volume.
A mark was made on both the hind paws just below the tibio-tarsal junction, so that every time
the paw could be dipped in the mercury column of plethysmograph up to the mark to ensure
constant paw volume. After 30 min of above treatment, the inflammatory oedema was induced in
the left hind paw by injecting 0.1ml 1 % carrageenan in the plantar tissue of the paw of all the
animals. The right paw served as a reference to non-inflamed paw for comparison. The initial
paw volume was measured plethysmographically within 30 sec of the injection. The relative
increase in the paw volume was measured in control, standard and treated groups 4 hrs after
carrageenan injection. The % increase in paw volume over the initial reading was also calculated.
This increase in the paw volume in animals treated with standard drug and the different doses of
ethanolic extracts of plant D. oojeinense were compared with the paw volume of untreated
control animals after 4 hrs.
In this method healthy albino rats of either sex weighing between 150-200g were selected for the
study. The animals were divided in to 5 groups of 6 animals each.

Group I: Animals served as control and received vehicle tween 80, 3ml of 1 % solution orally.
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Group I1: Animals were administered with standard drug diclofenac sodium at a dose of 20

mg/kg body weight, p.o. as a suspension in tween 80.
Group I11: Animals were treated with ethanolic extract of the plant D.oojeinense at a dose of
100 mg/kg body weight, p.o. as a suspension in tween 80.
Group 1V: Animals were treated with ethanolic extract of the plant at a dose of 200 mg/kg of
body weight p.o. as a suspension in tween 80.
Group V: Animals were treated with ethanolic extract of the plant at a dose of 400 mg/kg body
weight, p.o. as a suspension in tween 80.
The % inhibition of oedema volume was calculated using the formula,
% Inhibition=[1-Vt/VVc] x 100
Where,
Vt = mean increase in the paw volume in test animals group
V¢ = mean increase in the paw volume in control group

RESULTS AND DISCUSSION

Preliminary phytochemical investigation
Qualitative test for phytoconstituents revealed the presence of alkaloids, carbohydrates, steroids,
triterpenoids, and flavonoids. Results are shown in Table 1.

Table 1: Preliminary phytochemical investigation
Sl.Lno  Phytoconstituents Inference

1 Alkaloids +ve
2 Carbohydrates +ve
3 Steroids +ve
4 Triterpenoids +ve
5 Flavonoids +ve

The presence of these phytoconstituents may be responsible for the analgesic and anti-
inflammatory activities.

Table 2: Analgesic activity of ethanolic extract of the plant D.oojeinense

Group Treatment Dose (mg/kg, p.o) Mean writhing per 30 min Inhibition %
I Tween 80(1%) - 80.66+2.12 -

I Aspirin 50 20.18+0.88* 74.98

Il ethanolic extract 100 45.29+0.42* 43.86

v ethanolic extract 200 39.43+0.47* 51.12

\V ethanolic extract 400 33.71+0.88* 58.21

Values are expressed in mean + SEM (n=6) p< 0.05 considered as significant when compared with control group.
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Anti-inflammatory activity of ethanolic extract of the plant D.oojeinense
The results of analgesic studies of the ethanolic extract of D.oojeinense showed a significant

dose dependent reduction in number wriths. The ethanolic extract at a dose of 100, 200, 400

mg/kg body weight showed 43%, 51 %, 58 % inhibition respectively when compared to the

standard drug aspirin that was 74.98 %. The results are summarized in the Table 2 and graphical

representation of the results is indicated in Figure 1 and Figure 2.

The results of anti-inflammatory studies showed significant decreased paw volume in

comparison with the standard group. The ethanolic extract at a dose of 100, 200, 400 mg/kg body

weight showed 18 %, 43% and 56 % inhibition respectively when compared to standard drug

Diclofenac sodium that was at 73%. It exhibited dose dependent anti-inflammatory activity. The
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results are presented in Table 3 and graphical representation of the results is indicated in Figure
3&A4.

Table 3: Anti-inflammatory activity of ethanolic extract of the plant D.oojeinense

Group Treatment Dose (mg/kg, p.o) Oedema volume (ml)  Inhibition %
I Tween 80(1%) - 0.16+0.004 -

I Diclofenac sodium 20 0.04+0.004** 73.3

1 ethanolic extract 100 0.13+0.003* 18.75

v ethanolic extract 200 0.09+0.003** 43.75

\/ ethanolic extract 400 0.07+£0.007** 56.25

Values are expressed in mean + SEM (n=6) p< 0.05 considered as significant when compared with control group.

CONCLUSION

The ethanolic extract of the plant D.oojeinense was subjected to analgesic and anti-inflammatory
activity studies. The results indicated that the ethanolic extract of the plant was found to have
significant analgesic and anti-inflammatory activity.
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