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ABSTRACT 
The present study was carried out to investigate the anti-rheumatic properties of methanolic extracts of 

the aerial parts of the plant Anisomeles malabarica R.Br., (Lamiaceae)  using experimental animal 

models. The anti-rheumatic activity of the methanolic extracts was studied based on the effects on 

carrageenan-induced rat paw oedema. The preliminary phytochemicals were screened for the presence 

and absence of alkaloids, steroids, proteins, flavonoids, saponins, carbohydrates, tannins, fats and oils. 

The extracts in dose level 2000 mg/kg orally were used in anti-rheumatic studies. The methanolic extracts 

of leaves of Anisomeles malabarica R.Br., produced significant anti-rheumatic activity in a dose-

dependent manner (200 mg/Kg and 400 mg/Kg body weight) to that of standard drug indomethacin (10 

mg/Kg). The extract exhibited inhibitory effect in carrageenan induced hind paw oedema in rats with all 

the doses used when compared to the control group. The data obtained indicate that the crude extracts of 

the aerial parts of the plant Anisomeles malabarica R.Br., possess potential anti-rheumatic activity by 

supporting the folkloric usage of the plant to treat various inflammatory conditions. 
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INTRODUCTION 

Inflammation is a normal protective response to 

tissue injury that is caused by physical trauma, 

noxious chemicals or microbiological agents. 

Inflammation is the result of concerted 

participation of a large number of vasoactive, 

chemotactic and proliferative factors at different 

stages and there are many targets for anti 

inflammatory action
1
 .  

Rheumatoid arthritis is a systemic autoimmune 

disorder characterized by polyarticular 

symmetrical arthritis. Various  inflammatory 

mediators  produce  joint  inflammation  with  pain  

function  loss,  joint  destruction  and permanent  

deformity  after  certain  time  if  remained 

untreated. This disease has a worldwide 

distribution but its pathogenesis is not clearly  

understood
2
 although there are few anti-rheumatic 

drugs showing effectiveness in the treatment of 

rheumatoid arthritis, the side effect and toxicity 

call for new and more effective natural drugs
3
.  

There are many herbs which have been enlisted to 

have the potential in the symptomatic treatment of 

rheumatoid arthritis, hence the present study has 

been carried out to evaluate the anti-rheumatic 

potential. The tools of biotechnology provides vast 

potential for the development of new inventions, 

particularly in the field of pharmaceuticals which 

are environmentally safe and do not require heavy 
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investments. In this context, the herbal medicines 

have been proved to have tremendous scope
4
. 

Anisomeles malabarica R.Br. (Lamiaceae) is 

distributed in major parts of India and especially in 

South India as a traditional medicinal plant 

commonly known as Peymarutti (Tamil), 

Gouzaban (Hindi), Chodhara (Marathi), 

Karithumbi (Kannada) and Malabar catmint 

(English)
5
. The herb is reported to possess anti-

spasmodic, anti-periodic properties and used in 

rheumatoid arthritis
6
. It is used for the traditional 

treatment of snakebite as antidote
7
 and plant leaves 

are used as carminative, astringent, stomachic, 

rheumatism and diaphoretic in Coimbatore 

district
8
 and also used as dentifrice to cure various 

problems
9
. Preliminary phytochemical tests were 

carried out by Brindha  et al., (1977)
10

 and used 

for the treatment of various infections. 

 

MATERIALS AND METHODS 

Chemicals 

Extraction was carried out using methanol in 

soxhlet apparatus. Chemicals & reagents for the 

present analysis were purchased from Karnataka 

fine chemicals, Bangalore and E. Merck Ltd., 

Mumbai, India. 

Plant material 

Anisomeles malabarica was collected from 

Mysore, Nanjangud and surrounding areas and 

also from medicinal garden of Indian Institute of 

Horticultural Research, Hesaraghatta, Bangalore 

where they were growing profusely. The plants 

have been identified and authenticated by experts 

from National Ayurveda Dietetics Research 

Institute, Bangalore (Ref. No. 

SMPU/NADRI/BNG/2010-11/550). 

Extraction of plant material 

The plant materials were extracted with methanol 

using sohxlet extraction apparatus continuously 

for 16 hours
11

. For extraction, the dried plant 

material was used. Initially 400gms of material 

was packed in filter paper and loaded into the 

thimble of soxhlet apparatus.  2.5 liter of methanol 

was poured into the flask (distilling pot) and the 

whole apparatus was set. The soxhlet extraction 

was performed for 12- 16 hours until the collected 

solvent in siphon tube appears to be clear. Later 

the extracted solvent was evaporated under 

reduced pressure to get solid/ semi solid extract. 

The extract was weighed, physical characters were 

noted.  The percentage yield was calculated to be 

10.62.  

Phytochemical screening 

All the extracts were screened for the presence of 

various active plant metabolites like steroids, 

alkaloids, carbohydrates, flavanoids, glycosides 

and tannins according to standard phytochemical 

methods
12

. Briefly, Dragendorff reaction was used 

to confirm the presence of alkaloids, alkaline 

reagent test for tannins, frothing test for saponins, 

legal‘s test for glycosides, Xanthoproteic test for 

proteins and Shinoda test for flavanoids 

respectively.  

1. Acute toxicity study in rats with test drugs
13, 14

 

Two groups, each of three female rats, were 

treated with the extracts of the aerial parts of the 

plant namely Anisomeles malabarica (abbreviated 

as AmA/Test drug) by Oral administration at a 

dosage of 2000 mg/kg body weight. The test drug 

was formulated in vehicle (distilled water) at a 

concentration of 2000 mg/mL and administered at 

the dose volume of 10 mL/kg. The animals were 

observed daily during the acclimatization period 

and mortality/viability and clinical signs were 

recorded. All animals were observed for clinical 

signs during first 30 minutes and at approximately 

1, 2, 3 and 4 hours after administration on test day 

0 and once daily during test days 1-14. 

Mortality/viability was recorded twice daily 

during days 1-14 (at least once on day of 

sacrifice). Body weights were recorded on test 

day 0 (prior to administration), test days 7 and 14 

(Table 1). All animals were necropsied and 

examined macroscopically (Table 2). 
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Treatment 

The animals received a single dose of the test item 

by oral administration at 2000 mg/kg body weight 

after being fasted for approximately 18.0 hours but 

with free access to water. Food was provided 

again at approximately 3.0 hours after dosing. The 

administration volume was 10 mL/kg body 

weight. The animals were dosed using 18 G oral 

Stainless steel feeding tubes. 

Necroscopy 

All animals were sacrificed at the end of the 

observation period by carbon dioxide in euthanasia 

chamber and discarded after the 

gross/macroscopic pathological changes were 

observed and recorded. No organs or tissues were 

retained. 

2. Anti-inflammatory studies
15

 

This model is based on the principle of release of 

various inflammatory mediators by carrageenan. 

Oedema formation due to carrageenan in the rat 

paw is biphasic event. The initial phase is 

attributed to the release of histamine and 

serotonin. The second phase of oedema is due to 

the release of prostaglandins, protease and 

lysosome.  Subcutaneous injection of carrageenan 

into the rat paw produces inflammation resulting 

from plasma extravasations, increased tissue water 

and plasma protein exudation along with 

neutrophil extravasations, all due to the 

metabolism of arachidonic acid.  

The pharmacological screening of the AmA was 

carried out using standard protocols. The crude 

extract was suspended in 1% carboxy methyl 

cellulose (CMC) for administration to albino rats. 

Albino rats of 150-200g were used for present 

investigation. They were kept in polypropylene 

cages in an air-conditioned area at 25 + 2oC in 10-

14 h light dark cycle. They were provided with 

Amrut brand balanced feed and tap water ad 

libitum.  

3. Carrageenan induced rat paw oedema
16

 

Thirty rats were divided into five groups (n=6) 

starved overnight with water ad libitum prior to 

the day of experiment. The group I kept as control 

group, group II kept as carrageenan control, 

groups III and IV received test drug at different 

doses and group V kept as standard drug control, 

respectively. Left paw was marked with ink at the 

level of lateral malleolus; basal paw volume was 

measured plethysmographically by volume 

displacement method using Plethysmometer (UGO 

Basile 7140) by immersing the paw till the level of 

lateral malleolus.  

In the experiment, animals from the control group 

were given vehicle control (CMC) and animals 

from standard drug were treated with 

Indomethacin as shown in Table 3. Other groups 

were treated with different doses of test drugs as 

shown in Table 3. After 30 min. of drug treatment 

the rats are challenged by a subcutaneous injection 

of 0.1ml of 1% solution of carrageenan into the 

sub-plantar side of the left hind paw. The paw 

volume is measured again at 1, 2, 3, 4 & 5 hours 

after challenge. The increase in paw volume is 

calculated as percentage compared with the basal 

volume. The difference of average values between 

treated animals and control group is calculated for 

each time interval and evaluated statistically. The 

percent Inhibition is calculated using the formula 

as follows. 

% oedema inhibition = [1- (Vt / Vc)] X 100 

Vt and Vc are oedema volume in the drug treated 

and control groups respectively. 
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Table1: Body weight analysis of test drug treated rats in acute toxicity studies 

Sl. 

No 
Test drug 

Group 

Dose 

(mg/kg 

body 

weight) 

Animal 

Numbers 
Sex 

Test day 0 

(treatment) 

(g) 

Test day 

 7 (g) 

Test day 

14 (g) 

1 AmA 

I 2000  

002001 Female 220.23 241.22 252.38 

002002 Female 221.24 241.89 252.13 

002003 Female 202.28 240.92 251.68 

II 2000 

002004 Female 222.41 243.11 263.61 

002005 Female 223.12 243.68 253.84 

002006 Female 222.51 243.00 253.38 

Key:  mg/kg = miligram/kilogram, g = gram, AmA=Anisomeles malabarica Aerial parts 

 

Table 2: Macroscopic findings of animals from test drug treated groups in acute toxicity study. 

 

Sl. 

No 
Test 

drug 

Group 

Dose 

(mg/kg 

bw) 

Animal 

Numbers 
Sex Mode of death Macroscopic findings 

1 AmA 

I 2000 

002001 Female Terminal Sacrifice No abnormalities Detected 

002002 Female Terminal Sacrifice No abnormalities Detected 

002003 Female Terminal Sacrifice No abnormalities Detected 

II 2000 

002004 Female Terminal Sacrifice No abnormalities Detected 

002005 Female Terminal Sacrifice No abnormalities Detected 

002006 Female Terminal Sacrifice No abnormalities Detected 

Key:  mg/kg bw = miligram/kilogram body weight, AmA=Anisomeles malabarica Aerial parts  
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Table 3. Anti-inflammatory activity of test drugs on carrageenan induced rat paw oedema. 

Groups Drug Doses 

Percentage of inflammation at time (h) 

1  2 3 4 5 

II 
Carrageenan 

Control 
38.83±1.03 81.83±1.16 113.3±2.39 131.00± 4.98 

146.72 ± 

5.46 

III AmA 200 mg/kg 35.83±1.97 62.57 ± 1.74 80.63±3.33 93.37 ± 2.84 
108.56 ± 

3.46 

IV AmA 400 mg/kg 29.52±1.63 57.22 ± 1.62 71.35±1.91 80.55 ± 1.42 98.64 ± 2.68 

V 
Indomethacin  

10 mg/kg 

12.55 ± 0.86 

0.86 

19.1 ± 0.48 

0.48 
27.17 ± 1.07 32.65 ± 1.52 30.15 ± 2.50 

 

 

Figure 1. Anti-inflammatory activity of test drugs on carrageenan induced rat paw oedema 
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RESULTS 

1. Acute toxicity study 

All animals survived until the end of the 

experimental period. All the animals were dosed at 

2000 mg/kg body weight did not show evident 

toxicity throughout the experimental period. The 

animals which were survived throughout the 

experiment increased their body weight by day 14 

as compared to day 0. No abnormalities were 

detected in animals at necropsy. Based on the 

results, the median lethal doses (LD50) of AmA 

was greater than 2000mg/kg body weight and is 

classified as category 4. 

2. Anti-inflammatory activity 

In the control group, carrageenan induced 

significant inflammation over the normal untreated 

animals. AmA inhibited the inflammation 

significantly at the doses, 200 and 400 mg/kg at 

time 2, 3, 4 and 5 h. AmA dosed at 400mg/kg 

exhibited potent anti-inflammatory activity in dose 

dependant manner.  Standard drug, indomethacin 

at 10 mg/kg inhibited the inflammation 

significantly at all time intervals (Figure 1). From 

these above findings it is evident that the aerial 

parts of the plant namely Anisomeles malabarica 

R.Br. possesses potent anti-rheumatic properties 

and it is further envisaged to carry out the 

purification of the bio-active compounds using 

column chromatography and elucidate the 

structure of the purified compounds using 

specialized spectral techniques like IR, MASS, C
13

 

NMR & 
1
H NMR . 

 

DISCUSSION 

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
17

. Carrageenan-induced 

hind paw oedema is the standard experimental 

model of acute-inflammation. The time course of 

oedema development in carrageenan-induced paw 

oedema model in rats is generally represented by a 

biphasic curve
18

. The first phase of inflammation 

occurs within an hour of carrageenan injection and 

is partly attributed to trauma of injection and also 

to histamine, and serotonin components
19

. The 

second phase is associated with the production of 

bradykinin, protease, prostaglandin, and 

lysosome
19

. Prostaglandins (PGs) play a major role 

in the development of the second phase of 

inflammatory reaction which is measured at +3 

h
20

. 

The dose 400 mg/kg of methanolic extract of 

Anisomeles malabarica R.Br. produced a 

significant inhibition of carrageenan induced paw 

oedema at +2, +3, +4, +5 and +6h. Therefore, it 

can be inferred that the inhibitory effect of 

methanolic extract of Anisomeles malabarica 

R.Br.  on carrageenan induced inflammation could 

be due to inhibition of the enzyme cyclooxygenase 

and subsequent inhibition of prostaglandin 

synthesis. Significant inhibition of paw oedema in 

the early hours of study by Anisomeles malabarica 

R.Br. could be attributed to the inhibition of 

histamine
21

 and/or serotonin. The decrease in paw 

oedema inhibition at +6h may be attributed to the 

termination of test drug action. 

 

CONCLUSION 

It is evident from the above findings that the aerial 

parts of the plant namely Anisomeles malabarica 

R.Br. possess bio-active principles which are 

responsible in reducing the inflammation in 

carrageenan induced paw oedema in rats in dosed 

dependent manner. These findings also support the 

folkloric usage of the plant in treating rheumatoid 

arthritis and it becomes imperative to purify these 

bio-active principles using various purification 

methods like column chromatography and also 

repeat the same set of in-vivo studies in 

experimental models and also elucidate the 

structure of the purified compound and if found 

potent, chemically synthesize the compound. 
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On the basis of these findings, it may be inferred 

that methanolic extract of Anisomeles malabarica 

R.Br. has anti-inflammatory activities. These 

activities were related to the dose and these results 

corroborate the potential traditional use of the 

plant in folk medicine. At present, there are no 

reports on investigation to identify the active 

components present in methanolic extract of 

Anisomeles malabarica R.Br.. Further 

investigations are anticipated to identify the active 

components and lead to their further clinical use. 
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