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ABSTRACT

Arthritis is a chronic, inflammatory, systemic autoimmune disease
characterized by pain, swelling and stiffness. Allopathic medications have
been prescribed to alleviate symptoms of this disease which results into
associated side effects like heart attack, stroke, stomach ulcers, bleeding
from the digestive tract, and kidney damage etc. Hence the use of herbal
medicine is becoming popular due to toxicity and side effects of allopathic
medicines. The plant, as one of the important sources, still maintains its
original place in the treatment of various diseases, including arthritis, with
minimum side effects. Considerable studies have been carried out on ethno
medicinal plants; however, only few medicinal plants have attracted the
interest of scientists, to investigate them as a remedy for arthritis. In this
review an attempt has been done to highlight the work on indigenous
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medicinal plants having Anti-arthritic potential.

INTRODUCTION: Arthritis is inflammation of one or
more joints. Arthritis involves the breakdown of
cartilage. Cartilage normally protects a joint, allowing it
to move smoothly. Cartilage also absorbs shock when
pressure is placed on the joint, such as when you walk.
Without the normal amount of cartilage, the bones rub
together, causing pain, swelling (inflammation), and
stiffness. The individuals of any age can be affected
with Arthritis; the usual age of onset is between 25 and
50 with a peak in the 40s and 50s .

In India more than about 20% of total population is
suffering from arthritis. The joints most commonly
affected by arthritis are weight-bearing joints, such as
feet, knees, hips, spine and other joints, such as finger
and thumb joints. Symptoms of arthritis can include
reduced ability to move the joint, stiffness, especially
in the morning, difficulty performing daily activities,
disability, long-term (chronic) pain etc. The key risk
factors of arthritis includes age, gender, excess weight,
injury, dietary pattern, consumption of excess alcohol,
life style, heredity, hormonal factors, environmental

factors and lack of physical activity. There are four
main groups of drugs used to treat arthritis: Pain killers
(analgesics), non-steroidal anti-inflammatory drugs
(NSAIDs), disease-modifying anti-rheumatic drugs
(DMARDSs) and corticosteroids (steroids) .

Despite considerable progress in the treatment of
arthritis by NSAIDs and other drugs, search for newer
drugs continues because the existing synthetic drugs
have several limitations. The modern medicine has also
started admitting that ayurveda and herbal medicine,
has a lot of positive influence on the treatment of
arthritis. A large number of medicinal plants have been
tested and found to contain active principles with
curative properties against arthritis. Antiarthritic plants
contain a variety of chemical constituents like phenols,
coumarins, essential oils, monoterpenes, catechins,
guinones, carotinoids, flavanoids, alkaloids,
anthocyanins and xanthenes >. This paper deals with
the study of indigenous herbs showing potential for
treatment of arthritis.
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Antiarthritic plants :

Ajuga bracteosa: The antiarthritic activity of 70 %
ethanolic extract of Ajuga bracteosa (EEAB) was
evaluated against turpentine oil and formaldehyde
induced acute nonimmunological and complete
freund’s adjuvant (CFA) induced chronic immunological
arthritis in albino rats. EEAB showed a significant and
dose dependant inhibitory effect against acute and
chronic models of arthritis. EEAB exhibited better
antiarthritic activity than the standard aspirin.
Treatment with EEAB (5, 10 and 20 mg/kg) exhibited
64.55 %, 73.42 %, and 81.01 % of protection against
joint oedema in comparision to standard aspirin (i.e.
40.51 % inhibition) after 6 days of treatment. The
secondary inflammatory response observed from 9" to
14" day was also inhibited much more effectively by
EEAB at a dose of 20 mg/kg (68.31 %) when compared
with aspirin (60.49 %).The data support the traditional
use of Ajuga bracteosa for rheumatism and other
inflammatory diseases s3,

Alangium salvifolium: The anti-arthritic activity of
stem barks of Alangium salviifolium wang belonging to
family Alangiaceae was studied in rats. The barks of
Alangium salviifolium wang were collected and dried in
shade and subjected for successive extraction with
petroleum ether, Ethyl acetate, chloroform, methanol
using soxhlet apparatus and distilled water by
maceration. Each extracts were then subjected for
preliminary phytochemical studies and pharma-
cological investigation. Study of anti-arthritic activity
was carried out by following Fruends adjuant arthritis
model. All the extracts of Alangium salviifolium wang
showed potent anti-arthritic activity and the potency
of the activity follows the order standard > chloroform
> ethyl acetate > aqueous > pet. ether > methanol ®”.

Alpinia galanga: The petroleum ether, chloroform,
alcoholic extracts of the A. galanga rhizomes were
evaluated for their antiarthritic activity by using
Complete Freund’s Adjuvant (CFA) induced rat model.
Application of all the three extracts exhibited
statistically  significant edema inhibition when
compared with the arthritic control group. Sub planter
injection of Freund’s Complete Adjuvant in the rat hind
paw led to the development of arthritis which reached
a peak edema on 28 days of the injection.
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The test extracts petroleum ether, chloroform and
alcoholic application of A. galanga showed 48.69,
44.63 and 54.68% inhibitions of this oedema
respectively. The studies reveal that the petroleum
ether is better than that of chloroform and alcoholic
extracts of A. galanga rhizomes in respect to their
antarthritic activity 8,

Anisomeles malabarica: Anti-arthritic activity of
Anisomeles malabarica was studied by the inhibition
of protein denaturation method. The methanolic
extract of the plant exhibited significant activity at
97.47% at 250ug/ml by inhibition of protein
denaturation and its effect was compared with the
standard drug Diclofenac sodium. The production of
auto antigen in certain arthritic disease may be due to
denaturation of protein. From the results of present
study it can be stated that methanolic extract of
Anisomeles malabarica is capable of controlling the
production of auto antigen and inhibits denaturation
of protein in rheumatic disease 910,

Aristolochia bracteata - Anti arthritic activity of
Aristolochia bracteata was evaluated using Freund’s
complete adjuvant in rats, the course of treatment was
followed for 4 weeks post inoculation period using
health parameters, clinical and behavioural methods of
study. Estimation of blood Hb, ESR (Erythrocyte
sedimentation rate) and change in body weight were
considered as health parameters and clinical
observations included paw edema volume, thermal
hyperalgesia, radiological and histomarphological
analysis and exploratory behavior was studied in
behavioral observations.

The results indicates that, regular treatment of
adjuvant induced arthritic rats with A. bracteata
extracts improves ESR, Hb value and also restores body
weight. Significant inhibitory effect was observed with
A. bracteata extract on Freund’s complete adjuvant
induced paw edema throughout the study. On the
basis of the results obtained in the study, it was
concluded that possibly, the potent anti-arthritic effect
of Aristolochia btracteata chloroform extract may be
through maintenance of synovial membrane and
vascular permeability, thereby inhibiting cytokines and
leukotriene infiltration inhibition as evidenced in paw
edema volume *%.
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Bacopa monniera: The methanolic extract of B.
monniera has showed significant activity at various
concentrations and its effect was compared with the
standard drug Diclofenac sodium. The maximum
percentage inhibition of protein denaturation and
membrane stabilisation of B. monniera was observed
as 90.34+0.83% and 93.67+1.34% at 2000pg/ml
respectively. When compared to standard Diclofenac
sodium was found out to be 96.52+1.25% and
98.7611.67% respectively at a dose of 2000 pg/ml. The
production of auto antigen in certain arthritic disease
may be due to denaturation of protein and membrane
lysis. From the results, it can be stated that methanolic
extracts are capable of controlling the production of
auto antigen and inhibits denaturation of protein and
membrane lysis in rheumatic disease % .

Barringtonia racemosa: Bartogenic acid (BA) isolated
from the fruits of Barringtonia racemosa was
evaluated for effectiveness against CFA-induced
arthritis in rats. The results indicate that at doses of 2,
5, and 10mg/kg/day, BA protects rats against the
primary and secondary arthritic lesions, body weight
changes and haematological perturbations induced by
CFA. The serum markers of inflammation and arthritis,
such as C-reactive protein and rheumatoid factor, were
also reduced in the BA-treated arthritic rats. The
overall severity of arthritis as determined by
radiological analysis and pain scores indicated that BA
exerts a potent protective effect against adjuvant-
induced arthritis in rats .

Cedrus deodar: The petroleum ether, chloroform and
alcoholic extracts of the heart wood of Cedrus deodar
were examined for its external anti arthritic activity in
rats using the freunds adjuvant method. Application of
all the three extracts exhibited significant inhibition of
CFA (Complete Freund’s Adjuvant) induced rat paw
edema when compared with the arthritic control
group. The effect of C. deodara on adjuvant induced
arthritis in rats showed that it effectively inhibited the
polyarthritis phase as measured by the paw swellings
on the injected limbs. It also inhibited the acute phase
of CFA induced response (measured by the response
every day from the first day 1 following the injection of
CFA), confirming its activity against the acute and
chronic inflammatory response.
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The studies reveal that the petroleum ether is better
than that of chloroform and alcoholic extracts of C.
deodara heart wood in respect to their antiarthritic
activity B

Cleodendron inermae: The Petroleum ether,
Chlorofrom, Ethyl acetate, Ethanol and water fractions
of the leaves of Clerodendron inerme were subjected
to in-vitro anti-arthritic activity by protein denaturation
method. From the result of the study, it can be stated
that all the extracts of Clerodendron inerme leaves is
capable of controlling the production of auto antigen
and thereby, it inhibits the denaturation of proteins
and its effect was compared with the standard drug
diclofenac sodium.

The percentage protection was found to be 78.94%
(Petroleum ether), 88.46 % (Chloroform), 89.25%
(Ethyl acetate), 87.10% (ethanol), 82.31% (water) and
92.20% (Diclofenac sodium). All the extracts showed
dose dependant response. This effect may be due to
the presence of steroids, alkaloids and flavonoids
present in various fractions. The effect was
represented as follows - Ethyl acetate> Chloroform>
Ethanol> Water> Petroleum ether *°.

Cleome rutidosperma: The various extracts of Cleome
rutidosperma were investigated for its anti-arthritic
activity in male albino rats. The evaluation of anti-
arthritic activity was carried out using cotton pellet
granuloma method and Freund’s adjuvant induced
arthritis model. Prednisolone (5 mg/kg bw) was used
as a standard drug. The ethanolic extract of Cleome
rutidosperma exhibited significant anti-arthritic activity
as compared to other extracts.

The doses of 200 mg/kg bw of the ethanolic extract of
Cleome rutidosperma, in chronic model of granuloma
pouch in rats produced 48.0% and in arthritis model
produced 44.0 % inhibition respectively with that of
the standard drug Prednisolone (5 mg/kg) which
produced 58.5% and 59% inhibition. All the extracts of
Cleome rutidosperma showed potent antiarthritic
activity and the potency of the extracts follows the
order - standard>ethanolic extract>petroleum ether

extract>di-ethyl ether extract>ethyl acetate extract *”
18
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Cocculus hirsutus: The anti-arthritic effect of oral
administration of methanolic and aqueous extracts of
root (100 and 200 mg/kg) of Cocculus hirsutus was
evaluated using Freund’s adjuvant arthritis model in
Wistar albino rats. Arthritis was induced by injecting
0.1ml of complete Freund’s adjuvant below the plantar
aponeurosis of the right hind paw. Treatment with the
extracts and standard started on the day of induction
of inflamogens and continue up to 21 days. The body
weight loss that was found during the arthritic
condition was corrected on treatment with methanolic
extracts of root of Cocculus hirsutus Linn. The swelling
of the paw during the secondary lesions was also
markedly reduced. Various hematological parameters
like total WBC count, ESR and RBC were also
estimated. The results of the study support the
traditional use of this plant as anti-arthritic drug.
Antiarthritic activity of methanolic extract was dose
dependant and the dose of 200mg/kg was more
effective than 100mg/kg bodyweight whereas
methanolic extracts were more effective than aqueous
extracts *°.

Cyperus rotundus: The anti-arthritic activity of Cyperus
rotundus was evaluated by using formaldehyde
induced arthritis model in Wistar albino rats. The
assessment made on the 10th day showed that,
treatment with Cyperus rotundus (500 mg/kg)
significantly reduced the swelling in the injected (left)
hind paw as compared to Diclofenac sodium treated
group. On the 10th day the % inhibition of paw edema
exhibited by Cyperus rotundus (500 mg/kg) was
75.54%, while Diclofenac sodium treated animals
showed maximum % of inhibition of paw edema 81.37
on 21st day %.

Glycine max: The antiarthritic activity of Glycine max
seeds was evaluated in adjuvant induced arthritis in
rats. Antiarthritic activity was assessed based on the
paw volume, biochemical parameters, haematological
parameters and histological parameters. The changes
in these parameters were reversed by the G. max seed
extract administered at the dose of 60 mg/kg orally.

The biochemical parameters showed that the
parameters such as total protein. Alanine
aminotransferase, aspartate aminotransferase and
alkaline  phosphatase levels were increased

significantly at (P<0.05) in the arthritic control group
than normal group, while the level of serum albumin
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was reduced significantly (P<0.05). After treatment
with G. max extract in treatment group, the
parameters were reduced significantly than the
arthritic control group (P<0.05). This results showed

that the extract of G. max possess anti arthritic activity
21,22

Hybanthus enneaspermus: The effect of alcoholic and
aqueous extracts of the whole plant of Hybanthus
enneaspermus on freund’s adjuvant induced arthritis in
male albino mice was evaluated. Both the extracts
significantly decrease the paw thickness at the end of
30 days treatment. Though in acute phase
inflammation both of them show the same potency, in
chronic phase, alcoholic extract exhibit more potency
than the aqueous extracts. At the end of the studies
the alcoholic extract shows more pronounce effect
(59.4%) as comparable to aqueous extract (57.4%).

Standard diclofenac sodium significantly decrease the
paw thickness from the 1st day after induction of
freund’s adjuvant, where as the extracts significantly
decrease the thickness after 4th day. Standard
Diclofenac sodium decreases the paw edema by 72.4%.
Standard drug, aqueous and alcoholic extract
significantly suppressed the swelling of the paws in
both acute and chronic phase which may be due to the
suppression of inflammatory mediator released due to
induction of freund’s adjuvant. Though the actual
mechanism of suppressing inflammation is not known
but it can be correlated with the presence of alkaloids
and flavonoids in suppressing the inflammation and
antioxidant activity 23,24

Merremia tridentata: The various extracts of
Merremia tridentata were investigated for its anti-
arthritic activities in male albino rats. The anti-arthritic
activity was carried out using complete Freund’s
adjuvant induced arthritis model. Indomethacin (10
mg/kg bw) was used as a standard drug. The doses of
100 mg/kg bw and 200 mg/kg bw of the ethanol
extract produced 49.0% and 51.7% inhibition
respectively after 19 days when compared with that of
the standard drug (55.5%). The anti-arthritic effect of
the ethanol extract of M. tridentate started on day 3,
which continued till day 19 when compared with that
of the control. In the case of standard drug, maximum
inhibition was observed on day 5 itself. Whereas in the
case of 100 mg/kg bw and 200 mg/kg bw doses of the
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test drug maximum inhibitions were noticed on day 9.
In all the three cases the inhibition started decreasing
after day 9 and again reached the maximum on day 19
25

Premna serratifolia: Anti-arthritic activity of ethanol
extract of Premna serratifolia Linn., wood was done by
Freund's adjuvant induced arthritis model. Loss in body
weight during arthritis condition was corrected on
treatment with ethanol extract and standard drug,
indomethacin. Biochemical parameters such as
hemoglobin content, total WBC, RBC, erythrocyte and
sedimentation rate were also estimated. The ethanol
extract at the dose of 300 mg/kg body weight inhibited
the rat paw edema by 68.32% which is comparable
with standard drug indomethacin 74.87% inhibition of
rat paw edema after 21 days. From the results it was
concluded that anti-arthritic activity may be due to the
presence of phytoconstituents such as alkaloids,
steroids, flavonoids, phenolic compounds and
glycosides specifically iridoid glycosides 26,27

Strychnos potatorum: The study was carried out to
evaluate the effect of the aqueous extract (SPE) and
the whole seed powder (SPP) of Strychnos potatorum
Linn seeds on the Freund’s complete adjuvant (FCA)
induced arthritic rat paw edema, body weight changes
and alterations in haematological and biochemical
parameters in both developing and developed phases
of arthritis. In FCA induced arthritic rats, there was
significant increase in rat paw volume and decrease in
body weight increment, whereas SPP and SPE treated
groups, showed significant reduction in paw volume
and normal gain in body weight. The altered
haematological parameters (Hb, RBC, WBC and ESR)
and biochemical parameters (blood urea, serum
creatinine, total proteins and acute phase proteins) in
the arthritic rats were significantly brought back to
near normal by the SPP and SPE treatment at the dose
of 200 mg/kg/ in both developing and developed
phases of arthritis 2% %°.

Vernonia anthelmintica: The experiment was
undertaken to investigate the antiarthritic activity of
ethanolic extract of seeds of Vernonia anthelmintica
(EVA). The effect of EVA was evaluated for chronic
inflammation in complete Freud’s adjuvant (CFA)
induced arthritis in rats. Further, the biochemical,
histopathological and radiographic evaluation was
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performed. The treatment with EVA 250mg/kg showed
significant prevention of the paw edema on 28th day,
whereas the treatment with EVA 500 mg/kg showed
significant prevention in the paw edema during 21st &
28th day as compared to the arthritis control.
Methotrexate 0.75 mg/kg showed significant
prevention in the paw edema on 21st & 28th day as
compared to the arthritis control.

Percent inhibition of paw edema by methotrexate, EVA
250 and EVA 500 on 21 day was 72.72, 5.05 and 45.95
while on 28™ day it was 97.00, 64.70 and 89.83. The
ethanolic extract of seeds of Vernonnia anthelmintica
may possibly act by decreasing synthesis or release of
T cell mediators such as IL, TNF- o as evident from
decreased in spleen weight. These effects may be
attributed to phytochemicals alkaloids, steroids,
flavonoids, triterpenoids, polyphenol and fatty acids
present in EVA 30,

CONCLUSION : Arthritis stand as one of the foremost
health troubles worldwide, leading cause of disability
in western and developing countries. Therapies
developed along the principles of western medicine
are often limited in efficacy, carry the risk of adverse
effects, and are often too costly, especially for the
developing world. Therefore, treating arthritis with
plant-derived compounds which are accessible and do
not require laborious pharmaceutical synthesis seems
highly attractive. In this review article, an attempt has
been made to compile the reported antiarthritic plants
from India and may be useful to the health
professionals, scientists and scholars working in the
field of pharmacognosy and therapeutics to develop
evidence-based alternative medicine to cure different
kinds of arthritis in man and animals.

REFERENCES:

1. Shivanand P, Arthritis an autoimmune disorder: Demonstration
of In-vivo anti-arthritic Activity, International Journal of
Pharmacy and Life Sciences, 1(1), 2010, 38-43.

2. Sunetra K patwardhan, Kaumudee S bodas, Sameer S
gundewar, Coping with arthritis using safer herbal options,
International Journal of Pharmacy and Pharmaceutical
Sciences,Vol 2, Issue 1, 2010, 1-11.

3. Shah Biren N., Nayak B.S., Seth A.K., Jalalpure S.S., Patel K.N.,
Patel M.A. and Mishra A.D., Search for medicinal plants as a
source of anti-inflammatory and anti-arthritic agents - A review,
Pharmacognosy Magazine, Vol 2, Issue 6, Apr-Jun, 2006, 77-86.

4. Gaurav Kaithwas, Raju Gautam, Sanjay M Jachak, Arvind
Saklani, Antiarthritic effects of Ajuga bracteosa Wall ex Benth.

Available online on www.ijpsr.com 985



10.

11.

12.

13.

14.

15.

16.

17.

Baranwal et al, 1JPSR, 2012; Vol. 3(4): 981-986

in acute and chronic models of arthritis in albino rats, Asian
Pacific Journal of Tropical Biomedicine (2012)185-188.

Pande, P.C. Tiwari, Lalit Pande, Ethnoveterinary plants of
Uttaranchal — A review, Indian journal of Traditional
Knowledge, vol.6 (3), july 2007,444-458.

S. Jubie , N. Jawahar, Ruby Koshy, B.Gowramma,V. Murugan,
and B. Suresh, Anti-arthritic activity of bark extracts of
Alangium salviifolium wang, Rasayan J. Chem, Vol.1, No.3 2008:
433-436.

Ravirala Venkateshwarlu, Dr. Akondi Butchi Raju, Venu Gopal
Yerragunta, Phytochemistry and pharmacology of Alangium
salvifolium: A review, Journal of Pharmacy Research
2011,4(5),1423-1425

Uma Chandur., Shashidhar S., Chandrasekar S.B., M.Narasima
Rao., Phytochemical evaluation and screening of Anti-arthritic
activity of Alpinia galanga (Linn.) International journal of
pharmaceutical sciences, 2010, 2 (2), 593-597.

R Lavanya, S Uma Maheshwari, G Harish, J Bharath Raj, S
Kamali, D Hemamalani, J Bharath Varma, C Umamaheswara
Reddy, Investigation of In-vitro anti-Inflammatory, anti-platelet
and anti-arthritic activities in the leaves of Anisomeles
malabarica Linn, Research Journal of Pharmaceutical, Biological
and Chemical Sciences, 2010, 1 (4), 745-752.

Vikrant arya, Vivek K Gupta, Ranjeet Kaur, A review on plants
having anti- arthritic potential, International Journal of
Pharmaceutical Sciences Review and Research, Volume 7, Issue
2, March — April 2011; Article-024, 131-136.

Havagiray R. Chitme and Nitin P. Patel, Antiarthritis Activity of
Aristolochia Bracteata Extract in Experimental Animals, The
Open Natural Products Journal, 2009, 2, 6-15.

Sharan Suresh Volluri, Srinivasa Rao Bammidi, Seema Chaitanya
Chippada and Meena Vangalapati, In-Vitro Anti-Arthritic
Activity of Methanolic Extract of Bacopa Monniera,
International journal of chemical, environmental amd
pharmaceutical research, 2011, Vol. 2, No.2-3, 156-159.

Viji V, Helen A, Inhibition of pro-inflammatory mediators: role
of Bacopa monniera (L.) Wettst., Inflammopharmacology. 2011
Oct;19(5):283-91. Epub 2010 Jul 6.

Kalpesh Ramdas Patil, Chandragouda Raosaheb Patil,
Ramchandra Baburao Jadhav, Vallabh Krishnalal Mahajan,
Prabhakar Raosaheb Patil, and Pradeep Sampatrao Gaikwad,
Anti-Arthritic Activity of Bartogenic Acid Isolated from Fruits
of Barringtonia racemosa Roxb. (Lecythidaceae), Evidence-
Based Complementary and Alternative Medicine, Volume 2011,
Article ID 785245, 7 pages.

Uma Chandur, Shashidhar S, Chandrasekar SB, M Narasimha
Rao, Studies of preliminary phytochemical and Anti-arthritic
activity of heart wood of Cedrus deodar (Roxb.), Research
Journal of Pharmaceutical, Biological and Chemical Sciences,
2011, 2 (3), 654-660.

M Sangeetha, K Kousalya, R Lavanya, Cherukuru Sowmya, D
Chamundeeswari, C Uma Maheswara Reddy, In-vitro Anti-
inflammatory and Anti-arthritic Activity of Leaves of
Cleodendron Inerme, Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 2011, 2 (1), 822-827.

A. K. Chakraborty, H. K. Roy, Evaluation of Anti-Arthritic activity
of Ethanolic Extract of Cleome rutidosperma, Journal of

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ISSN: 0975-8232

Pharmaceutical Science and Technology Vol. 2 (10), 2010,330-
332.

Amritpal singh, Sameer Malhotra, Ravi Subban, Anti-
inflammatory and analgesic agents from Indian medicinal
plants, International journal of integrative biology, 2008, vol.3
(1), 57-72.

S. B. Bothara, Bhavna h. Marya, A.k.saluja, Antiarthritic activity
of root extracts of Cocculus hirsutus, International Journal of
Pharmacy and Pharmaceutical Sciences, Vol 3, Suppl 4, 2011,
175-177.

Sandeep biradar, V.A. Kangralkar, Yuvaraj mandavkar, Megha
thakur, Nilesh chougule, Antiinflammatory, antiarthritic,
analgesic and anticonvulsant activity of cyperus essential oils,
Int J Pharm Pharm Sci, Vol 2, Issue 4, 112115.
Shankaranarayanan J, Christina AJM, Kalyan S Betanabhatla,
Jagan Athimoolam, Sundara Saravanan K, Balakumar
Mahalingam, Evaluation of Glycine max Merill. Seeds for
Antiarthritic Activity in Male Wistar Rats, International Journal
of Pharmaceutical Sciences and Nanotechnology Volume 1 e
Issue 4 e January-March 2009, 363-366.

Surendra singh, Vinod nair, Sweety jain and Y. K. Gupta,
Evaluation of anti-inflammatory activity of plant lipids
containing a — linolenic acid, Indian journal of experimental
biology, Volume 46, June 2008, 453-456.

S. Tripathy, S. P. Sahoo, D. Pradhan, S. Sahoo and D. K.
Satapathy, Evaluation of anti arthritic potential of Hybanthus
enneaspermus, African Journal of Pharmacy and Pharmacology
Vol. 3(12). 2009: pp. 611-614.

Yoganarasimhan SN. Medicinal Plants of India-Tamilnadu, Vol Il,
Cyber Media, Bangalore, 2000: p. 276.

M. Kamalutheen, S. Gopalakrishnan and T. Syed ismail, Anti-
inflammatory and Anti-arthritic Activities of Merremia
tridentata (L.) Hall. f., E-Journal of Chemistry, 2009, 6(4), 943-
948.

Rekha Rajendran and Ekambaram Krishnakumar, Anti-Arthritic
Activity of Premna serratifolia Linn., Wood against Adjuvant
Induced Arthritis, Avicenna J Med Biotech 2010; 2(2): 101-106.
Adil Nafar a, Padikkala j, Antioxidant, anti-inflammatory and
anti-ulcer activities of Premna serratifolia L.. Amala Res Bull
2009, 29, 132-9.

Sanmugapriya Ekambaram, Senthamil Selvan Perumal,
Venkataraman Subramanian, Evaluation of antiarthritic activity
of Strychnos potatorum Linn seeds in Freund’s adjuvant
induced arthritic rat model, BMC Complementary and
Alternative Medicine 2010, http://www.biomedcentral.com
/1472-6882/10/56.

Ekambaram Sanmugapriya, Subramanian Venkataraman,
Toxicological investigations on Strychnos potatorum Linn seeds
in experimental animal models, Journal of health science, 52
(4), 2006: 339-343.

Otari, K. V., Shete, R. V., Upasani, C. D.,Adak, S. S., Bagade, M. Y.
and Harpalani, A. N. Evaluation of anti-inflammatory and anti-
arthritic  activities of ethanolic extract of Vernonia
anthelmintica seeds, Journal of Cell and Tissue Research Vol.
10(2),2010: 2269-2280.

3k 3k 3k 3k 3k sk 3k 3k %k >k %k 3k 3k %k %k %k 5k 3k %k %k 3k %k k

Available online on www.ijpsr.com 986



