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Abstract

Aim of the study

To investigate the anti-inflammatory and antioxidant potential of ethanolic extract of Leucas

aspera (EELA) in adjuvant arthritis.

Materials and methods

Complete Freund's adjuvant served to induce arthritis. EELA was administered in two doses

along with vehicle control (0.1% carboxymethyl cellulose) and positive control (Diclofenac).

Levels of tumour necrosis factor (TNF-)-α, C-reactive protein (CRP), Interleukin-2 (IL-2),

Cathepsin D, activities of antioxidant enzymes superoxide dismutase (SOD), glutathione

peroxidase (GPx) and catalase (CAT) were estimated in plasma/hemolysate and tissue. HPLC

analysis of EELA was also performed.
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Results

EELA exhibited significant anti-inflammatory (p < 0.001) and antioxidant activity (p < 0.001).

It did not show mortality up to 2000 mg/kg body weight. Histopathological studies

confirmed complete cartilage regeneration and near normal joint in EELA2 treated arthritic

rats.

Conclusion

This study highlighted the antioxidant and anti-inflammatory potential of Leucas aspera.

Three major families of compounds present in EELA may explain these activities: catechins

(epicatechin, beta epicatechin), flavonoids (procyanidin), phytosterols (beta-sitosterol) apart

from glycosides, phenolic compounds and tannins.
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Introduction

Free radicals and the associated oxidative stress have been implicated in the etiology of

rheumatoid arthritis (RA). The pro-inflammatory cytokines released by arthritic joints

activate neutrophils that play a key role in the pathogenenesis of synovial inflammation.

They generate ROS (reactive oxygen species) which cause the release of collagenases and

elastases that contribute to cartilage destruction (Mythilipriya et al., 2007). Recently, there

has been an increasing interest in free radical scavenging substances derived from herbs and

the role of potential herbs in anti-arthritic therapy has been evaluated (Jiang and Qiang,

2003). Leucas aspera (thumbai) belonging to the family Labiateae, is an herbaceous annual

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/antioxidant-capacity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/catechin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/flavonoid
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/phytosterol
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/glycoside
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/tannin-derivative
https://ars.els-cdn.com/content/image/1-s2.0-S0378874111000110-fx1_lrg.jpg
https://ars.els-cdn.com/content/image/1-s2.0-S0378874111000110-fx1.jpg


distributed throughout India. In traditional medicine, the leaves find their use in chronic

rheumatism and juice for skin eruptions (Kirtikar and Basu, 1991). Literature reveals that

extracts of Leucas aspera exhibit analgesic, anti-inflammatory and anti-pyretic efficacies

(Saundane and Satyanarayanan, 2000). The anti-inflammatory activity of different fractions

of Leucas aspera in cotton pellet and carrageenan induced paw edema has been proved

(Goudgaon et al., 2003). Extracts prepared from root parts of the plant showed significant

antinociceptive, antioxidant and cytotoxic activities (Rahman et al., 2007). Compounds

isolated from Leucas aspera include a hydroxyl tetra triacontan-4-one, aliphatic ketones

(Misra et al., 1993), nicotine (Mangathayaru et al., 2006b), alpha-farnesene, alpha-thujene,

menthol from leaf volatiles and amyl propionate, isoamyl propionate from flower volatiles

(Mangathayaru et al., 2006a). In vitro antioxidant activity guided fractionation of Leucas

aspera yielded eight lignans and four flavonoids (Sadhu et al., 2003).

The present study focuses on the effect of Leucas aspera on adjuvant induced arthritic rats

by analysing the markers of inflammation, antioxidant status and histological changes of

knee joints. HPLC analysis was performed to detect the phenolic and bioflavonoid

constituents of EELA.

Section snippets

Drugs and chemicals

Complete Freund's adjuvant (CFA) was purchased from Sigma Chemical Company, USA.

ELISA kits for TNF-α from Pierce Endogen, USA; CRP from Immunology Consultants

Laboratory, USA and IL-2 from Bender Med Systems Gmbh, Europe. Other chemicals used

were of analytical grade.

Plant material

Aerial parts of the plant Leucas aspera were collected from Kanchipuram district, Tamilnadu,

India and taxonomically identified by the Plant Anatomy Research Center, Chennai

(PARC/2007/362).
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In vitro antioxidant studies

In the antioxidant investigation, EELA showed maximum efficiency in scavenging DPPH, the

stable free radical donor. The antioxidant activity expressed in terms of IC50 value was

found to be 929, 1114, 77.29 and 71.4 μg/ml for n-hexane, chloroform, ethyl acetate and

ethanolic extracts. Since the antioxidant property of EELA was favourable, it was subjected

to further studies.

HPLC analysis

HPLC analysis of EELA demonstrated the presence of EC (4.66 mg), β, 1-4 EC (1.98 mg), Pcy

(2.78 mg) and beta-sitosterol (0.89 

Conclusion

In the light of the above results, it might be concluded that EELA abates disease progression

in RA. This anti-inflammatory and antioxidant potential might be attributed to the presence

of EC, Pcy, phenolics and tannins in EELA apart from other bioflavonoids such as acacetin

and apigenin present in the plant (Sadhu et al., 2003). These results justify the

ethnomedicinal use of this plant in chronic rheumatism.

Acknowledgements

The authors are grateful to the Department of Science and Technology for financial grant.

The authors are also thankful to Dr. P. Jayaraman for plant authentification, and A to Z

pharmaceutical laboratories, Chennai for technical assistance in performing HPLC.

Recommended articles

References (23)

Jieyun Jiang et al.

Immunomodulatory activity of the aqueous extract from rhizome of Smilax glabra

in the later phase of adjuvant induced arthritis in rats
Journal of Ethnopharmacology (����)

O.H. Lowry et al.

https://www.sciencedirect.com/science/article/pii/S0378874102003409


Protein measurement with the folin phenol reagent
Journal of Biological Chemistry (����)

M.S. Moron et al.

Levels of glutathione, glutathione reductase and glutathione-s-transferase in rat

lung and liver
Biochimica et Biophysica Acta (����)

H. Ohkawa et al.

Assay for lipid peroxides in animal tissues by thiobarbituric acid reaction
Analytical Biochemistry (����)

M.S. Rahman et al.

Preliminary anti-nociceptive, antioxidant and cytotoxic activities of Leucas aspera

root
Fitoterapia (����)

V.R. Ramprasath et al.

Evaluation of antioxidant effect of Semecarpus anacardium Linn. nut extract on the

components of immune system in adjuvant arthritis
Vascular Pharmacology (����)

A.K. Sinha

Colorimetric assay of catalase
Analytical Biochemistry (����)

D. Chamundeeswari et al.

Modulation of inflammatory markers by Corallocarpus epigaeus tubers in TPA

induced polymorphonuclear leucocytes
Biomedicine (����)

R.N. Chattopadhyay et al.

A simple method of plethysmometric measurement of paw volume of small

laboratory animals in evaluation of anti-inflammatory effects
Bulletin of the Calcutta School of Tropical Medicine (����)

N.M. Goudgaon et al.

Anti-inflammatory activity of different fractions of Leucas aspera Spreng
Indian Journal of Pharmacology (����)

https://www.sciencedirect.com/science/article/pii/S0021925819524516
https://www.sciencedirect.com/science/article/pii/0304416579902897
https://www.sciencedirect.com/science/article/pii/0003269779907383
https://www.sciencedirect.com/science/article/pii/S0367326X07001839
https://www.sciencedirect.com/science/article/pii/S1537189105000431
https://www.sciencedirect.com/science/article/pii/0003269772901327


View more references

Cited by (33)

Polysaccharide from Angelica sinensis protects chondrocytes from

H<inf>2</inf>O<inf>2</inf>-induced apoptosis through its antioxidant effects in

vitro
����, International Journal of Biological Macromolecules

Citation Excerpt :

…In rheumatoid arthritis (RA) patients, several oxidative stress markers are useful to evaluate the

progression of disease and elucidate the pathogenesis of disease [25]. A large number of studies have

well indicated that ROS plays an important part in pathogenesis and progression of OA and RA in

experimental animal models [8,9,26,27]. H2O2is regarded as a common form of ROS, and

accumulation of H2O2 is involved in progression of OA.…

Show abstract

Antidepressant-like effects of aqueous extract from Cecropia pachystachya leaves

in a mouse model of chronic unpredictable stress
����, Brain Research Bulletin

Citation Excerpt :

…As far as we are aware, this is the first work to report that this plant is able to prevent these

deleterious effects. Our promising results could be explained by GPx modulation, conducted by the

occurrence of phenolic compounds in AE, as already reported (Kripa et al., 2011; Yuan et al., 2014). It is

important to mention that GPx, removes toxic peroxides and is one of major enzymes of the GSH

system to control the thiol status in the brain (Aksenov and Markesbery, 2001).…

Show abstract

Cocoa intake attenuates oxidative stress associated with rat adjuvant arthritis
����, Pharmacological Research

Citation Excerpt :

…SOD and catalase activities in the C10 and Q groups were not significantly different from the AA rats

(Figs. 3 and 4). The beneficial effect of a 5% cocoa diet on antioxidant systems in adjuvant arthritis is in

https://www.sciencedirect.com/science/article/pii/S0141813016301659
https://www.sciencedirect.com/science/article/pii/S036192301400118X
https://www.sciencedirect.com/science/article/pii/S104366181200117X


line with the effect of other flavonoids or compounds of a botanical origin on this experimental

inflammatory model [24,30], although these studies found a clinical improvement on arthritis. The

reduction of oxidative stress by a 5% cocoa diet (Fig. 2), as well as the decrease in TNF-α secretion

produced by a similar diet as reported in a previous study [7] could be responsible for the reduction in

splenic SOD.…

Show abstract

β-Sitosterol attenuates high-fat diet-induced intestinal inflammation in mice by

inhibiting the binding of lipopolysaccharide to toll-like receptor 4 in the NF-κB

pathway
����, Molecular Nutrition and Food Research

Anti-Arthritic and anti-inflammatory constituents from medicinal plants
����, Journal of Applied Pharmaceutical Science

Phytosterols: Perspectives in human nutrition and clinical therapy
����, Current Medicinal Chemistry

View all citing articles on Scopus

View full text

Copyright © ���� Elsevier Ireland Ltd. All rights reserved.

All content on this site: Copyright © ���� Elsevier B.V., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI

training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

https://doi.org/10.1002/mnfr.201300433
https://doi.org/10.7324/JAPS.2013.3429
https://doi.org/10.2174/092986711797287593
http://www.scopus.com/scopus/inward/citedby.url?partnerID=10&rel=3.0.0&eid=2-s2.0-79954416478&md5=a8ea1383d4ff73ea45c933c8d17b6c79
https://www.sciencedirect.com/science/article/pii/S0378874111000110
https://www.elsevier.com/


https://www.relx.com/

