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ABSTRACT 
The present study is aimed to appraise the anti-inflammatory and anti-arthritic activity of ethanolic extract of Asparagus racemosus roots belonging to family 
Liliaceae. Carrageenan is used to induce inflammation and Freund’s Complete Adjuvant is used to induce arthritis. The result of this study revealed that 
Asparagus racemosus show potent effect on both the condition at a dose of 200mg/kg and 400mg/kg respectively. 
Key Words: Asparagus racemosus, Anti-inflammatory, Anti-arthritis, Carrageenan. 
 
INTRODUCTION  
If infectious diseases are troubling the general population on 
one hand, the pace of modern life is adding to the woes of the 
middle class1. Numerous physiological and biochemical 
processes in the human body may produce oxygen-centered 
free radicals and other reactive oxygen species as by 
products. Overproduction of such free radicals can cause 
oxidative damage to biomolecules (e.g. lipids, proteins, 
DNA), eventually leading to many chronic diseases, such as 
atherosclerosis, cancer, diabetes, aging, and other 
degenerative diseases in human2. 
When cells in the body are damaged by microbes, physical 
agents or chemical agents, the injury is in the form stress. The 
response to the stress of tissue damage is called as 
inflammation3. Inflammation is a complex process, which is 
frequently associated with pain and involves occurrences 
such as: the increase of vascular permeability, increase of 
protein denaturation and membrane alteration4. Inflammatory 
response is a series of well coordinated dynamic mechanism 
consisting of specific vascular, humoral and cellular events 
that is characterized by the movement of fluids, plasma and 
inflammatory leukocytes (neutrophils, eosinophils, basophils 
and macrophages) to the site of inflammation5. Lysosomal 
enzymes released during inflammation produce a variety of 
disorders which leads to the tissue injury by damaging the 
macromolecules and lipid peroxidation of membranes which 
are assumed to be responsible for certain pathological 
conditions as heart attacks, septic shocks and rheumatoid 
arthritis etc. The extra cellular activity of these enzymes is 
said to be related to acute or chronic inflammation6. Although 
rheumatism is one of the oldest known diseases of the 
mankind and affects a large percentage of population of the 
world7. The management of rheumatoid arthritis (RA) rests 
on several principles such as drug treatment, which comprises 
diseasemodifying anti rheumatic drugs (DMARDs) and also 
non‐steroidal anti‐inflammatory drugs and gluco corticoids 
(GCs), as well as nonpharmacological measures, such as 
physical, occupational and psychological therapeutic 
approaches, together may lead to therapeutic success8. Most 
of the anti-inflammatory drugs are steroidal or nonsteroidal 
anti-inflammatory drugs. Though they are very useful, they 
have a number of severe adverse effects such as 
gastrointestinal disturbances and body fat redistribution9. To 

overcome these problems the preparations from plant origin 
become important in modern medicine and widely prescribed 
in traditional medicinal systems10. Numerous types of herbs 
have been well recognised and catalogued by botanist from 
the high ranges of the Himalayan tract up to the sea-shores of 
Kanyakumari. According to WHO nearly 80 % of the global 
population still rely upon the herbal drugs for their primary 
health care11. The present study was focused to evaluate the 
anti-arthritis and anti-inflammatory potentials of ethanolic 
extract of Asparagus racemosus roots by widely accepted 
methods. 
 
MATERIALS AND METHODS 
Collection of plant: The part of the plant (roots) has been 
collected from local market of Lucknow (U.P) and identified 
by the University of Rajasthan, Jaipur. After procurement, the 
roots were dried in shade and ground mechanically into a 
coarse powder and kept into an air-tight container for use in 
the study. 
 
Preparation of extract: The powdered plant material was 
successively extracted using ethanol in a soxhlet extraction 
apparatus. The extract was concentrated and traces of the 
solvent were completely removed under reduced pressure and 
stored in vacuum desiccators for further use. The extract was 
named as ethanol extract of Asparagus racemosus (AREE). 
 
Chemicals: Carrageenan and Freund’s Complete Adjuvant 
were purchased from UGO Basil, Sigma Aldrich (USA) and 
the entire reagents used in the study were analytical grade. 
 
Selection of Animals: Wistar rats (150-200 g) of either sex, 
procured from Jaipur College of Pharmacy, Jaipur, were 
used. Animals were housed at 25 ± 1°C and at standard 
environmental conditions (12 h light and 12 h dark cycle) in 
the institutional animal house. The animals were fed with 
standard pellet rodent diet and water was provided ad libitum. 
All the experiments were carried out between 09.00 am to 
5.30 pm and approved by Institutional Animal Ethical 
Committee of Jaipur College of Pharmacy, Jaipur. 
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Pharmacological Study 
Carrageenan induced inflammation: Carrageenan-induced 
rat paw oedema has been used for assessment of the anti-
inflammatory activity of many plant extracts12. The animals 
were divided into 5 groups of 6 animals each (one normal, 
one control, one standard and two test groups). Edema in the 
rats were induced by injection of 0.05 ml of carrageenan 
(prepared as 1% w/v suspension in saline) locally injected 
into sub plantar region of the left hind paw of rats.  
 
Treatment Groups 
Normal: 1% aqueous solution of Tween80, p.o. 
Control: Carrageenan + 2% Tween80 (10ml/kg). 
Standard: Carrageenan + Diclofenac sodium (4mg/kg) 
Test group (Low dose): Carrageenan + AREE (200mg/kg) 
Test group (High dose): Carrageenan + AREE (400mg/kg) 
 
The extracts were administered orally into the rats 1 hour 
prior to carrageenan injection. Diclofenac sodium (4 mg/kg) 
was given to standard group. The volume of the paw was 
measured 1 h before the injection and at 1, 2, 3, 4, 5, 6 and 24 
hrs after the injection of carrageenan. Edema was expressed 
as the increment in paw thickness due to carrageenan 
administration13. The percentage inhibition of paw volume in 
extract treated groups was compared with control. 
Reduction in the paw volume were compared with the vehicle 
treated controlled animals with that of the test groups and the 
anti-inflammatory activity were carried out on the basis of the 
percentage (%) inhibition of edema. The percent inhibition of 
edema was calculated by using the formula14. 
 

% inhibition of edema = (Vc – Vt / Vc) x100 
 
Where Vt = Paw volume in test group animals,  
Vc = Paw volume in control group. 
 
Freund’s Complete Adjuvant induced Arthritis 
Arthritis was induced by a single intra-dermal injection (0.1 
ml) of Complete Freund’s adjuvant (CFA) containing 1.0 mg 
dry heat-killed Mycobacterium tuberculosis per milliliter 
sterile paraffin oil into a foot pad of the left hind paw of 
rats15. The animals were divided into 5 groups of 6 animals 

each (one normal, one control, one standard and two test 
groups).  
 
Treatment groups 
Normal: 1% aqueous solution of Tween80 
Control: FCA + 2% Tween80 (10ml/kg). 
Standard: FCA + Dexamethasone (5mg/kg) 
Test group (Low dose): FCA + AREE (200mg/kg) 
Test group (High dose): FCA + AREE (400mg/kg) 
The dosing of all the groups was started from day 12th once 
daily orally. Various parameters i.e. body weight, joint 
diameter, paw volume, arthritic score, motor incordination, 
analgesic have been evaluated on day 0th, 4th, 7th, 10th, 12th, 
14th, 17th, 19th, 21th, and day 28th. On last day (day 28th), 
blood was withdrawn by retro-orbital puncture for assessment 
of hematological parameters i.e. WBC, RBC, Hb, ESR. 
 
Behavioral assessment 
Paw Volume 
Paw volumes of both hind limbs were recorded on the day of 
FCA injection, and again measured on day 0th till day 28th 
using mercury plethysmometer18. The change in paw volume 
was measured as the difference between the final and initial 
paw volumes16. 
 
Joint Diameter 
Paw thickness was measured by compressing the joint by 
rotating the screw of micrometer screw gauge till the pain 
elicited as indicated by squeaking or leg withdrawal. The 
distance moved by the screw gauge was recorded17. 
 
Arthritic Score 
The arthritic severity in each paw was graded from 0 to 4:  
0= paws with no swelling and focal redness. 
1= paws with swelling of finger joints.  
2= paws with mild swelling of ankle or wrist joints. 
3= paws with severe inflammation of the entire paw. 
4= paws with deformity or ankylosis.  
Each paw was graded and the four scores were totalled so 
that the possible maximum score per rat was 1618. 

 
Table.1:   Effect of AREE on paw edema 

 
S. No. Time 

(Hour) 
Control Normal 

 
Standard AREE 

(200mg/kg) 
AREE 

(400mg/kg) 
1. 1 0.2± 

0.00 
0.00 ± 0.000 0.200 ± 0.000 0.2± 

0.00 
0.2± 
0.00 

2. 2 0.4± 
0.00 

0.00 ± 0.000 0.333 ± 0.067 0.33± 
0.06 

0.2± 
0.00 

3. 3 0.53± 
0.06 

0.00 ± 0.000 0.333 ± 0.067 0.4± 
0.11 

0.4± 
0.00 

4. 4 0.6± 
0.00 

0.00 ± 0.000 0.267± 0.067** 0.33± 
0.06* 

0.33± 
0.06** 

5. 5 0.53± 
0.06 

0.00 ± 0.000 0.067± 
0.067*** 

0.26± 
0.06* 

0.26± 
0.06** 

6. 6 0.6± 
0.11 

0.00 ± 0.000 0.000 ± 
0.000*** 

0.2± 
0.00*** 

0.06± 
0.06*** 

7. 24 0.6± 
0.11 

0.00 ± 0.000 0.000 ± 
0.000*** 

0.2± 
0.00*** 

0.00± 
0006*** 

Values were expressed Mean ± SEM. *P < 0.05; **P < 0.01 and ***P < 0.001 significant as compared to control group animals. 
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Table.2: Effect of AREE on average body weight 
 

S.No. Days Control Normal 
 

Standard AREE 
(200 mg/kg) 

AREE 
(400 mg/kg) 

1. 12 94.16± 
3.27 

101.66 ± 
13.017 

161.66± 
6.00 

75.00± 
0.000 

83.33± 
8.333 

2. 14 88.33± 
2.10 

108.33 ± 
8.333 

168.33± 
4.41*** 

90.00± 
5.773 

86.66± 
9.279 

3. 17 77.50± 
2.14 

108.33 ± 
8.333 

171.66± 
1.66*** 

106.66± 
6.666* 

98.33± 
13.017 

4. 19 76.66± 
2.47 

108.33 ± 
8.333 

176.66± 
1.66*** 

116.66± 
3.333** 

103.33± 
14.813* 

5. 21 72.50± 
1.11 

108.33 ± 
8.333 

178.33± 
1.66*** 

130.00± 
5.000*** 

128.33± 
11.666*** 

6. 28 72.50± 
1.11 

116.66 ± 
8.333 

188.33± 
3.33*** 

143.33± 
6.666*** 

133.33± 
8.333*** 

Values were expressed Mean ± SEM. *P < 0.05; **P < 0.01 and ***P < 0.001 significant as compared to control group animals. 
 

Table.3 Effect of AREE on average arthritic score 
 

S.No. Days Control Normal 
 

Standard AREE 
(200 mg/kg) 

AREE 
(400 mg/kg) 

1. 12 2.00± 
0.365 

0.00± 
0.00 

2.00± 
0.000 

2.33± 
0.333 

2.66± 
0.333 

2. 14 1.83± 
0.166 

0.00± 
0.00 

1.66± 
0.333 

2.00± 
0.000 

2.33± 
0.333 

3. 17 1.83± 
0.166 

0.00± 
0.00 

0.00± 
0.000*** 

1.33± 
0.333 

1.00± 
0.333* 

4. 19 2.16± 
0.307 

0.00± 
0.00 

0.00± 
0.000*** 

1.33± 
0.333 

1.00± 
0.333* 

5. 21 2.33± 
0.210 

0.00± 
0.00 

0.00± 
0.000*** 

1.00± 
0.000** 

0.33± 
0.333*** 

6. 28 1.83± 
0.166 

0.00± 
0.00 

0.00± 
0.000*** 

0.66± 
0.333*** 

0.33± 
0.333*** 

Values were expressed Mean ± SEM. *P < 0.05; **P < 0.01 and ***P < 0.001 significant as compared to control group animals. 
 

Table.4 Effect of AREE on average paw volume 
 

S.No. Days Control Normal 
 

Standard AREE 
(200 mg/kg) 

AREE 
(400 mg/kg) 

1. 12 0.46± 
0.04 

0.00± 
0.00 

0.40± 
0.115 

0.533± 
0.066 

0.667± 
0.067 

2. 14 0.50± 
0.0 

0.00± 
0.00 

0.33± 
0.066 

0.400± 
0.115 

0.46± 
0.066 

3. 17 0.50± 
0.04 

0.00± 
0.00 

0.20± 
0.000** 

0.333± 
0.066 

0.46± 
0.066 

4. 19 0.50± 
0.04 

0.00± 
0.00 

1.33± 
0.066*** 

0.266± 
0.066* 

0.266± 
0.066* 

5. 21 0.46± 
0.04 

0.00± 
0.00 

0.06± 
0.066*** 

0.133± 
0.066** 

0.067± 
0.067*** 

6. 28 0.46± 
0.06 

0.00± 
0.00 

0.06± 
0.066*** 

0.133± 
0.066** 

0.067± 
0.067*** 

Values were expressed Mean ± SEM. *P < 0.05; **P < 0.01 and ***P < 0.001 significant as compared to control group animals. 
 

Carrageenan induced Inflammation
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Figure 1: Effect of AREE on Carrageenan induced inflammation 
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Figure 2: Effect of AREE on body weight 
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Figure 3: Effect of AREE on arthritic score 
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Figure 4: Effect of AREE on paw volume 
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RESULTS 
Carrageenan induced inflammation 
Anti-inflammatory effect of AREE of roots was evaluated 
after subplantar injection of carrageenan in animals. The 
standard Diclofenac (4 mg/kg) showed significant and dose-
dependent decrease (P < 0.01 and P < 0.001) in paw edema 
on 4th, 5th, 6th and 24th hours as compared to control group 
animals. Whereas treatment with AREE (400 mg/kg) showed 
significantly (P < 0.01 and P < 0.001 respectively) decrease 
in paw edema as compared to control group animals on 4th, 
5th, 6th and 24th hours. AREE (200 mg/kg) showed 
significantly decrease in paw edema as compared to control 
group animals (P < 0.05, P < 0.01 and P < 0.001) on 4th, 5th, 
6th and 24th hours. (Table.1, Figure 1) 
 
FCA induced arthritis 
Behavioral assessment  
Effect of AREE on body weight 
Standard group animals showed significant increased in body 
weight (P < 0.05, P < 0.01 and P < 0.001) from 14th day to 
28th day as compared to the control group animals. Treatment 
with AREE (400 mg/kg) showed significant increase in body 
weight (P < 0.05, and P < 0.001) as compared to control 
group animals from 19th day to 28th day. Treatment with 
AREE (200 mg/kg) showed significant increase in body 
weight (P < 0.05, P < 0.01 and P < 0.01) as compared to 
control group animals from 17th day to 28th day. (Table.2, 
Figure 2) 
   
Effect of AREE on arthritic score 
All the groups of animals administered with FCA started 
showing signs of clinical inflammation in one or more hind 
paws, which was a biphasic response. The arthritic score was 
significantly increased from day 7th to 12th in control group 
animals which remained significantly increased till the end of 
the study i.e. up to 28th day. Animals treated with Standard 
drug showed significant and dose dependant decreased in 
arthritic score (P < 0.001) from day 17th onward till the end 
of the study as compared to control group animals. Treatment 
with AREE (400 mg/kg) showed significant decreased in 
arthritic score (P < 0.05, < 0.001) as compare to control 
group animals from 17th day to 28th day. Treatment with 
AREE (200 mg/kg) showed significant decreased in arthritic 
score (P < 0.01 and P < 0.001) as compare to control group 
animals from 21th day to 28th day. (Table. 3, Figure 3) 
 
Effect of AREE on paw volume 
Standard group animals showed significant decrease in paw 
volume (P < 0.01 and P < 0.001) 17th day to 28th day as 
compared to the control group animals. Treatment with 
AREE (400 mg/kg) showed significant decreased in paw 
volume (P < 0.05, and P < 0.001) as compare to control 
group animals from 19th day to 28th day. Treatment with 
AREE (200 mg/kg) showed significant decreased in paw 
volume (P < 0.01, P < 0.001) as compare to control group 
animals from 19th day to 28th day. (Table. 4, Figure 4) 
  
DISCUSSION 
Carrageenan induced inflammation: 
The primary phase of edema has been attributed to the release 
of histamine and serotonin; the edema maintaining during the 
plateaue phase, attribute to kinin like substances and the 
secondary accelerating phase of swelling is attributed to the 
release of prostaglandin19. Mediators like leukotriene, 
prostaglandins, PAF and cytokines are reported to be 

responsible for the immediate hypersensitivity reaction, but it 
was observed that enhanced vascular permeability and 
leukocyte infiltration at the sites of allergen challenge20. 
 
FCA induced arthritis 
The development of adjuvant-induced arthritis in the rat can 
be divided into three phases, just like human rheumatoid 
arthritis, starting with the induction phase without evidence 
of synovitis, followed by early synovitis, and finally late 
synovitis with progressive joint destruction21. Inhibition of 
COX-2 activity also modulated local and systemic cytokine 
production in arthritic rats. The development of arthritis was 
associated with increased levels of TNF-α and IL-6 mRNAs 
in affected paws and systemic IL-6 production. Both 
cytokines have been shown to be produced spontaneously by 
rheumatoid arthritis synovial cells22. 
 
CONCLUSION 
Treatment with ethanolic extract of Asparagus racemosus 
(200 and 400 mg/kg, p.o.) showed maximum reduction in 
paw volume as compared to vehicle treated animals in 
carrageenan induced rat paw edema. A significant increase in 
body weight, reduction in paw volume of both hind legs and 
reduction in total arthritic score were observed in FCA 
induced arthritis in rats. All these results thus envisage that 
the drug provide pharmacological rationale for the traditional 
use of the drug against inflammatory disorders such as 
rheumatoid arthritis. 
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