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ABSTRACT

The present study was aimed to investigate the analgesic and anti-inflammatory effect of the methanolic extract
of root of Rubia cordifolia in rats. Rubia cordifolia (100-300 mg/kg, p.o.) was evaluated for its anti-
inflammatory activity by carrageenan induced rat paw edema and Rubia cordifolia (200-400 mg/kg) for its
analgesic activity by tail flick method. Rubia cordifolia (100-300 mg/kg, p.o.) showed significant (P<0.05)
reduction in the paw edema produced by the carrageenan and significant (P<0.05) increased reaction time in tail

flick test.
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INTRODUCTION

The herb Rubia cordifolia is usually
categorized as GRAS (generally recognized as
safe) (1). Rubia cordifolia Linn (Rubiaceae), an
ayurvedic herb is popularly known as Indian
Madder, majit, manjishtha (2,3,4). It is
distributed throughout the lower hills of
Himalayas in the North and Western Ghats in
the South India, Japan, Indonesia, Ceylon,
Peninsula, Java and in tropical Africa moist
temperate and tropical forests (2,3). Rubia
cordifolia is perennial, herbaceous, climber
with very long, cylindric, roots with a thin red
bark (2). Stems are long, rough, grooved and
become slightly woody at the base. Generally
root, leaves, fruits, stem etc. of the plant Rubia
cordifolia are wused for their therapeutic
properties. Manjith has been used as a dye, in
skin care and treatment and it has been used
internally in disorders of the urinary tract.
Roots are traditionally wused as anti-
inflammatory, astringent, tonic, antiseptic,
diuretic, deobstruent, antidysenteric, blood

purifier, anthelmintic, analgesic,
hepatoprotective etc. (1,2)

MATERIAL AND METHODS

Chemicals

Carrageenan  solution  (1%w/v), Sodium

carboxy methyl cellulose (vehicle for anti
inflammatory activity), Diclofenac sodium
(standard). All the chemicals required were
purchased from Dutt Enterprise, Nadiad.

Procurement of plant material.

The Rubia cordifolia root was collected at
Maharaja  Enterprises, = Ahmedabad and
authentified at Bioscience Department, Gujarat
University, Ahmedabad. After collection roots
were washed thrice with water, dried under
shade for a period of one month, powdered,
passed through 60# sieve and stored in air tight
container.

Preparation of the alcoholic extract.

The coarse powder 200 gm of dried Rubia
cordifolia root was defatted with petroleum
ether and then taken with 1000 ml methanol. It
was subjected to reflux for 3 cycles. The extract
was concentrated on water bath, stored in air
tight container, in dry place. (5)

Animals.

Healthy male Wistar rats (200-250g) were
housed in CPCSEA approved animal house in
groups of five in polypropylene cages. They
were maintained at 25 &+ 2° C, relative humidity
of 45 to 55% and under standard environmental
conditions (12hrs light 12 hrs dark cycle). The
animals had free access to food and water ad
libitum. All the procedures were performed in
accordance with the Institutional Animal
Ethical Committee constituted as per the
directions of the CPCSEA. The study was
carried out between 9.00 am and 4.00 pm.
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PHARMACOLOGICAL STUDIES:
1. Analgesic Activity:

1.1 Experimental design:

In this study, a total of 30 rats were used. The
rats were divided in to five groups of six rats
each.

Group I: Control group (Normal untreated rats)
Group II: Standard Drug Diclofenac Sodium
(10mg/kg)

Group-III, IV, V: Administration of different
doses of alcoholic extract of Rubia cordifolia
root (200 mg/kg, 300 mgkg & 400 mg/kg
respectively)

1.2 Evaluation of Analgesic activity:

Wistar male rats (200-250 g) housed under
standardized animal house conditions were
used. Before administration of the test
compound or the standard the normal reaction
time was determined. The tail flick latency was
assessed by the Analgesiometer (Inco, India).
The strength of the current passing through the
nacked nichrome wire was kept at 2-3 Amps of
constant temperature of 55°C was maintained
throughout. The distance between the heat
source and the tail skin was kept at 1.5 cm. The
site of application of the radiant heat in the tail
was maintained at 2.5 ¢cm, measured from the
root of the tail. The cut- off reaction time was
fixed at 25 sec to avoid tissue damage (6, 7).
The escape reaction which was the end point of
this test regarded as a complex phenomenon
mediated by the brain (8). Results were
compared with control group

2. Anti-inflammatory activity

2.1 Experimental Design

In anti-inflammatory study, a total of 30 rats
were used. The rats were divided in to five
groups of six rats each.

Group I:Control group (Normal untreated rats)
Group Il: Standard Drug Diclofenac Sodium
(10mg/kg)

Group I, 1V, V: Administration of different
doses of alcoholic extract of Rubia cordifolia
root (100 mg/kg, 200 mg/kg & 300 mg/kg
respectively)

2.2 Evaluation of Anti-inflammatory activity (9, 10):
The methanolic extract was evaluated for anti-
inflammatory activity on a carrageenan-
induced rat paw edema model. Inflammation
was produced in rats (Male, Wistar, weighing
200-250 g) using 100 pL of 1% carrageenan
(wt/ vol) in distilled water. Thirty minutes later
of carrageenan injection, methanolic extract of
Rubia cordifolia root was given orally. The
increase in paw volume was measured
plethysmometrically before time 0, 1, 3 and 6
hours after carrageenan administration. All
groups were treated with 0.1 ml of 1% W/V
carrageenan solution. Results were compared
with control group. The difference between the
two readings was taken as the volume of the
edema and % inhibition was calculated using
the following formula:
% Inhibition = 1- (A-X / B-Y)* 100

Where,

A= Mean paw volume of treated rats after administration
of carrageenan at time ‘t’

X= Mean paw volume of treated rats before
administration of carrageenan

C= Mean paw volume of treated control rats after
administration of carrageenan at time ‘t’

Y= Mean paw volume of treated control rats before
administration of carrageenan

Statistically analysis:

Results were expressed as Mean + SEM.
Statistically differences was determined by
Analysis of variance methods (ANOVA) by
using statistical computer software Graph Pad
Prisom. Only those value showing statistical
differences p<0.05 considered as statistical
significant.

RESULTS:

1. Result of Analgesic activity:

Rubia cordifolia (200 & 300 mg/kg)
significantly increased the reaction time for the
thermal induced pain in treated with as
compared to normal rats. Hence, it is
speculated that apart from inhibition of
chemical mediators of inflammation, Rubia
cordifolia may also modulate the pain response
in the central analgesic activity. Results are
mentioned in Table 1 and Figure 1.
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Table 1: Effect of methanolic extract of Rubia cordifolia root & Diclofenac sodium on thermal stimulus-
induced pain (tail flick test) in male wistar rats.

Mean Reaction Time [Sec]
Treatment 0hr Y hr 1hr 2hr 3hr 4 hr 6 hr
Normal Rats 50+ 555+ 511+ 550 = 483+ 6.00 = 430 +
0.577 0.619 0.61 0.67 0.48 0.51 0.49
R'eca'l;’;g”i‘gé‘)d'“m 583+ 933+ 9.66 + 9.88 + 9.83 + 9.60 = 6.60 +
0.40 0.49% 1.17% 1.07* 1.22% 0.66* 0.80*
[10mg/Kkg,p.o]
Methanolic Extract of Rubia cordifolia root.
100 malk 533+ 7.50 + 9.60 + 733+ 930+  8.00< 510 +
g’kg 0.49 123 1.17% 0.61% 0.49* 0.68# 0.47
200 ma/k 5.60 + 933+ 9.66 + 8.55 + 955+  9.00+ 5.60 +
g’kg 0.80 1.22% 1.20% 1.43% 0.56* 0.85* 0.04*
300 ma/k 529+ 10.61 11.03 10.13+ 997+ 993+ 513 +
9’kg 0.68 +137%  +1.68% 1.36% 1.37% 0.73* 0.37*

Each values are represented as Mean = S.E.M. n=6, # p<0.05, * p<0.01 as compared to control group.

‘ontrol Group
EMERC (100 mg/'kg)

EE Dilcofenac Na treated rat
[MMERC (200 mgkg)
MERC (300 mg'kg)

Analgesic Activity

Time in Sec.

CapmnWhkad~0w

2
Mean Reaction Time (Sec)

Figure 1: Effect of methanolic extract of Rubia cordifolia root & Diclofenac sodium on thermal stimulus-
induced pain (tail flick test) in male wistar rats. Mean reaction time was measured. n=6, # p<0.05, * p<0.01 as
compared to control group

Table 2: Effect of methanolic extract of Rubia cordifolia root on Carrageenan Induced Hind Paw Edema
of Rat.

PAW VOLUME (ml)

Group 30 min 1 hrs 3hrs 6 hrs
ml % 1 ml % I ml % I ml % I
Control 1.4+0.08 - 1.56+0.02 - 1.61+0.03 - 1.06+0.04 -
STD(10 mg/kg) 10.07" 22.3 0.7+0.05* 49.71 0.53+0.04* 64.94 0.43£0.06* 95.36
100 mgkg 1.56+0.13  3.80 1.21£0.09* 29.92 0.98+0.09* 48.56 0.98+0.08* 72.13
200 mg/kg 1.16£0.11  15.57 0.9+0.06* 41.81 0.73£0.03* 58.85 0.63+0.04* 87.23
300 mg/kg 1.5+0.02 12.44 1.08+0.07* 35.57 0.86+0.08* 52.75 0.86+0.06* 80.78

I = Inhibition, N=6 in each group. "P<0.05, ¥*P<0.001 compared to control
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methanolic extract of Rubia cordifolia root
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Figure 2: Effect of methanolic extract of Rubia cordifolia root on carageenan induced Inflammation in rat paw

edma as edema volume (ml) v/s Time (hrs).
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Figure 3: Effect of methanolic extract of Rubia cordifolia root on carageenan induced Inflammation in rat paw

edma as % Inhibition v/s Time (hrs).

2. Result of Anti-inflammatory activity:

In the acute inflammation model, methanol
extract of Rubia cordifolia roots in doses of
100, 200 and 300 mg/Kg., p.o. produced
inhibition of paw edema. The test and the
standard drug produced significant inhibition of
paw edema as compared to the control. The
results are also showed graphically in Fig. 2&3.
The extract was tested at three different dose
levels. The results showed that methanolic
extract with a dose of 200 mg/Kg showed
maximum 87.23% (Table 2) of inhibition on

carrageenan induced rat paw edema at end of 6
hrs respectively (Table 3). The present results
indicate that the efficacy of this extract with
above doses had an efficient therapeutic
activity in acute inflammatory conditions.

Table 3: % Inhibition of paw edema

Dose (mg/Kg, p.0.) Methanol
100mg/Kg 72.13
200 mg/Kg 87.23
300 mg/Kg 80.78
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DISCUSSION:

The analgesic activity may be attributed due to
the presence of glycosides, alkaloids and other
bioactive compounds. the present study
demonstrated that Methanolic extract of Rubia
cordifolia has intrinsic analgesic activity which
needs to be investigated with more information
on the bioactive principles responsible for the
action. The results indicate that the MERC
possesses  significant  analgesic  activity.
Furthermore, Carrageenan induced hind paw
edema is the standard experimental model of
acute inflammation. Carrageenan is the
phlogistic agent of choice for testing anti-
inflammatory drugs as it is not known to be
antigenic and is devoid of apparent systemic
effects. Moreover the experimental model
exhibits a high degree of reproducibility.
Carrageenan induced edema is a biphasic
response. The first phase is mediated through
the release of histamine, serotonin and kinins
whereas the second phase is related to the
release of prostaglandin and slow reacting
substance which peak at 3 hrs. The methanolic
extract of Rubia cordifolia root was evaluated
by carrageenan induced rat paw edema. They
produced significant inhibition of rat paw
edema induced by carrageenan. The inhibition
was however, less than that of standard drug,
Diclofenac sodium.

CONCLUSION:

Methanolic extract of Rubia cordifolia shows
significant analgesic and antinflammatory
activities. But, analgesic and anti-inflammatory
mechanisms of its root as well as active
principles involved are not known. Ongoing
studies in this laboratory include mechanism of
action of this plant roots as well as activity
guided isolation of active principles from the
root.
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