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Abstract: Tragia involucrata commonly known as Indian stinging nettle is a shrub widely
used in traditional ayurvedic system for treatment of cephalagia, skin infections, eczema, and
bronchitis. However, in use as a traditional medicine since ancient time, its anti-arthritic and
hemolytic properties are not yet studied. The present study aimed to assess the phytochemical
analysis, in vitro anti-arthritic and hemolytic activity of the petroleum ether, chloroform,
ethyl acetate and aqueous extracts of Tragia involucrate. The phytochemical analysis reveals
the presence of phytoconstituents such as phenols, flavanoids, sterols and terpenoids etc. The
maximum inhibition of anti-arthritic activity of 93% at the concentration of 200µg/ml was
observed in chloroform extract. The hemolytic activity of the extracts on human erythrocytes
was performed by standard method and the extracts were found to be non-hemolytic against
the red blood cell membranes.
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Introduction and Experimental

Rheumatoid arthritis is a progressive autoimmune disorder characterized by chronic inflammation and
hypertrophy of synovial membranes, 1 that ultimately leads to destruction of the bones, joints and articular
cartilages. 2,  3 The pathology of rheumatoid arthritis is very complex and the reason underlying the mechanism
also remains unknown. Arthritis can affect everyday task of a person, leading to severe disability and may cause
premature deaths.4 The conventional drugs used for the treatment of this disease such as non-steroidal anti-
inflammatory agents, immunosuppressants and corticosteroids to newer biological molecules such as
monoclonal antibodies and TNF-α, the treatment failed to give long term effects with adverse side effects like
ulcer, cardiovascular complications and nephro and hemato toxicity.5,6 Thus, there is a need to find alternative
method for treatment of this complex disorder hence, the complementary and alternative medicines traditionally
used can meet the requirements of patients suffering from arthritis.7, 8

Tragia involucrata is a perennial herb belonging to the member of Euphorbiaceae family found in India
and Asian pacific regions. It is commonly known as kanchori.9 Traditionally,  the  leaves  are  used  by  rural
community for treatment of skin infections, pain, swelling, eczema, 10 jaundice treatment by the chakma ethnic
group in Bangladesh11  and the root extracts of the plantis used in relieving bronchitis, attendant fever12 and also
as an external applicant in case of leprosy13. Phytochemical analysis reports revealed the presence of terpenoids,
sterols, phenol and flavanoid.14 Several reports state that plant is having potent antimicrobial,15 anti-fertility, 16

anti-inflammatory,17 analgesic,18 nephroprotective 19 antipyretic and wound healing properties.20

Hence, in the present study, we attempted to evaluate the in vitro anti-arthritic and hemolytic effect of
aqueous, ethyl acetate, chloroform, and petroleum ether extracts of T. involucrata leaves.
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Chemicals

The chemicals and solvents used for extraction, phytochemical analysis were purchased from SD Fine
chemicals Ltd., Mumbai, India.

Plant collection

The leaves of T. involucrata were harvested from Vellore district, Tamil Nadu, India in September
2013. Dr. P.K. Jayaraman, Plant Anatomy Research Centre, Chennai carried out authentication of the leaves
and a voucher specimen has been preserved for further references.

Preparation of extracts

The fresh leaves of T. involucrata were washed with distilled water, shade dried, and pulverized. 50g of
powdered sample was successively extracted with different solvents in order of their polarity like petroleum
ether (TI-P), chloroform (TI-C), ethyl acetate (TI-E) and aqueous (TI-A) by soxhlet method. The extracts was
concentrated under reduced pressure using a rotary evaporator and stored at 40C for further studies.

Phytochemical Screening

The preliminary phytochemical analysisof TI-P, TI-C, TI-E, and TI-A extracts of T. involucrata for the
presence of constituents like alkaloids, carbohydrates, phenols, terpenoids, phytosterols, flavanoids and proteins
was performed using standard procedures as described in J.B. Harbon. 21

In vitro Anti-arthritic activity

The anti-arthritic property of the leaf extracts of T. involucrata was studied by protein denaturation
inhibition assay22 . Diclofenac sodium was used as a standard.The test solution consists of 2 ml of various
concentrations (50-200 µg/ml) of extracts, 0.2 ml of fresh egg albumin and 2.8 ml of phosphate buffer saline
solution of pH 6.4. The control solution consists of 0.2 ml of egg albumin and 2.8 ml of phosphate buffer saline
solution. The mixtures were incubated at 37°C for 30 min and furtherat an increased temperature of 57°C for 10
min. The absorbance of the sample was measured using UV-Visible spectrophotometer at 600 nm.

% Inhibition = Ac – At /Ac x 100

Where,“Ac” is the absorbance of control and “At” is the absorbance of the test sample. The experiment
was performed in triplicates.

Hemolytic activity

The TI-P, TI-C, TI-E, and TI-A extracts of T. involucrata species was tested for its hemolytic activity
on human erythrocytes (O+ ve) groups.23 The blood samples obtained from healthy volunteers was centrifuged
at 10000 rpm for 5 min. 5% of erythrocyte phosphate buffer saline suspension was used for the assay. The test
solution consists of various concentrations (50-200 µg/ml) of extracts, 2ml of NaCl solution (0.85%) and 5%
erythrocyte suspension. The test solutions and the positive control were incubated at room temperature for 30
min. The incubated samples was centrifuged and the absorbance of the supernatant solution was measured at
540 nm. The hemolysis of red blood celss in control and test samples was calculated. Complete hemolysis was
obtained in PBS buffer plus 0.1% Triton X-100 as a positive control. The percentage of hemolysis (H) was
calculated from the following calculation,

% Hemolysis (H) =Ab T/Ab PC x 100

Where, “Ab T” is the absorbance for various extracts concentration, “Ab PC” is the absorbance of the
positive control.

Statistical Analysis

All the experiments were performed in triplicates and the data were expressed as mean± standard
deviations by using SPSS software version 16.0.
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Results and Discussion

The phytochemical screening reveals the presence of various phytoconstituents mainly sterols,
terpenoids and phenols in major fractions (Table 1).

In vitro Anti-arthritic activity

The in vitro anti-arthritic effect of T.involucrata leaf extracts was studied by protein denaturation
method. T.involucrata extracts inhibitory effect on protein denaturation at different dose levels (50-200 µg/ml)
is shown in Figure 1.The chloroform extract (TI-C) showed greater inhibitory activity of 93% at 200µg/mL
compared to standard drug whereas; at 50 µg/ml and 100 µg/ml concentrations, it showed lower activity.
However, petroleum ether (TI-P) extract exhibited consistently potent inhibitory activity at all concentrations.
The TI-E and TI-A extracts showed moderate activity.

Table 1: The phytochemical screening results of leaf extracts of T. involucrata

     T. involucrata leaf extractsPhytoconstituents
TI-A TI-E TI-C TI-P

Alkaloids - - - -
Carbohydrates + + + +
Glycosides - - - -
Phytosterols + + + +
Protein & Amino Acids - - - -
Phenols& Tannins - - - +
Terpenoids - + + +
Saponins + - - +
Flavanoids - - - -

(-) -absence, (+) - presence

Figure 1. % Inhibition of Protein Denaturation

It is well known that the denaturation of tissue protein is one of the major causes for rheumatoid
arthritis. 24 The mechanism of protein denaturation involves alteration in electrostatics, hydrogen, hydrophobic
and disulphide bonding leading to the production of auto antigen. 25 Therefore, from the results it could be
concluded that the chloroform (TI-C) and petroleum ether extract (TI-P) contain potent molecules with anti-
arthritic property.

Hemolytic Assay

The T.involucrata extracts possessing potent anti-arthritic property are checked for their hemolytic
property. The extracts containing biologically active molecule may not be useful if they are hemolytic in nature.
The hemolytic assay on human erythrocytes of various extract concentrations of T.involucrata was performed.
100% hemolysis was obtained in Triton X-100. From the results obtained the chloroform (TI-C) and aqueous
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(TI-A) extract showed no hemolytic property and all other extracts possessed lower hemolytic effect of less
then 0.1% at all concentrations.
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Figure 2. % Hemolysis- Hemolytic Assay

The erythrocyte model used in general for the hemolytic study because of its ready availability and its
membrane similiarity with other cell membranes.26,27 The TI-C and TI-A extract that showed no hemolytic
effect suggest its non-toxic effect thus making it suitable for treatment of disease.

Conclusion

The preliminary phytochemical screening showed terpenoids, sterols, phenols and flavanoids to be the
major phytoconstituents present. The in vitro anti-arthritic activity of T .involucrata leaf extracts was studied by
protein denaturation method and it demonstrated that the TI-C and TI-P extract have potent inhibitory property.
This activity may be due to the presence of active components such as terpenoids, sterols, phenols and
flavanoids present in major. The extracts were also found to be non-hemolytic in nature and thus suitable for
consumption as a drug.Thus further investigation would be carried out in isolation of the active compounds and
elucidate their inhibitory mechanism in in vivo.

Acknowledgement

The authors gratefully acknowledge School of Advanced Sciences, Vellore Institute of Technology for
providing the necessary fund and facility to perform the research.

References

1. Lipsky P. E., Kasper D. L., Braunwald  E., Fauci A. S., Hauser S. L., Longo D. L. and Jameson  J. L.,
Harrison's Principles of Internal Medicine, McGraw Hill, New York, 2005, 1968.

2. Paval J., Kaitheri S. K., Potu B. K., Govindan S., Kumar R. S and Narayanan S. N., Anti-arthritic
potential of the plant Justicia gendarussa, Burm. F. Clinics., 2009, 64, 357–362.

3. Banji D., Pinnapu reddy J., Banji O. J. F., Kumar A. R., Reddy K. N., Evaluation of the concomitant
use of methotrexate and curcumin on Freund’s complete adjuvant-induced arthritis and haematological
indices in rats. Indian J. Pharmacol., 2011, 43, 546–50.

4. Murugananthan G., Kumar S. G., Sathya C. P., Mohan S., Antiarthritic and anti-inflammatory
constituents from medicinal plants, J. App. Pharm Sci., 2013, 3, 161–164.

5. Campbell S. M., Rheumatoid arthritis: current strategies, Hosp. Med., 1988, 34, 29–32.
6. Nandi P., Kingsley G. H., Scott D. L., Disease-modifying anti-rheumatic drugs other than methotrexate

in rheumatoid arthritis and seronegative arthritis, Curr. Opin. Rheumatol., 2008, 20, 251–256.



Himaja Malipeddi et al /Int.J. PharmTech Res. 2015,8(7),pp 46-50. 50

7. Singh S., Nair V., Gupta Y. K., Anti-arthritic activity of Majoon Suranjan (a polyherbal Unani
formulation) in rat, Indian J. Med. Res., 2011, 134, 384–388.

8. Daniel M., Medicinal plants: chemistry and properties, Science Publishers, USA, 2006, 78.
9. Rekha D., Tamil Selvi S., Bharathidasan R., Panneerselvam A., Ilakkiya R. and Jayapal R., Study of

Medicinal Plants used from Koothanoallur and Marakkadai, Thiruvarur district of Tamil nadu, India.
Hygeia. J. D. Med., 2013, 5, 164-170.

10. Kirtikar K. R., Basu B. D., Ind. Med. Plants, International Book Publishers, Dehradun, India,  1977.
11. Chaterji A. and Pakrashi S. C., Publication and information Directorate, SCIR, New Delhi 1994, 58-59.
12. Dhara A. K., Pals S. E., Nagchaudhuri A. K., Psychopharmacological studies on Tragia involucrata L.

root extract,  Phytotherapy Res., 2002, 16,  326-330.
13. Kritikar K. R. and Basu B. D., Indian Medicinal Plants, 1998, 3, 2280-2281.
14. Chaterji  A  and  Pakrashi  S.  C.,   A  treatise  on  Indian  Medicinal  Plants,  New  Delhi:  Publication  and

information Directorate, 1994, 3, 58-59.
15. Gobalakrishnan R., Kulandaivelu M., Bhuvaneswari R., Kandavel D., Kannan L., Screening of wild

plant species for antibacterial activity and phytochemical analysis of Tragia involucrate L., J. Pharm.
Anal., 2013, 3, 460-465.

16. Chandrashekhar joshi G. and Gopal M., Anti fertility activity of Hexane and Ethyl Acetate Extracts of
Aerial parts of Tragia involucrata Linn., J. Pharmacol. Toxicol., 2011.

17. Dhara  A.  K.,  Suba  V.,  Sen  T.,  Pal  S.  and  Nagchaudhuri  A.  K.,  Preliminary  studies  on  the  anti-
inflammatory and analgesic activity of the methanolic fraction of the root extract of Tragia involucrate,
Journal of Ethnopharmacol., 2000, 72, 265–268.

18. Samy R. P., Ignacimuthu S., Anti-inflammatory effect of different extracts of Tragia involucrata for
carrageenan induced hind paw oedema in wister albino rats, Journal of medical and aromatic plant
sciences, 2000, 22, 34-35.

19. Palani  S.,  Nirmal  Kumar  S.,  Gokulan  R.,  Rajalingam  D.,  Senthil  Kumar  B.,  Evaluation  of
Nephroprotective and antioxidant potential of Tragia involucrata, Drug Invention Today, 2009, 1, 55-
60.

20. Nadkarni K. M., Indian Meteria Medica., Popular Prakashan Pvt. Ltd., Mumbai, 1976, 1, 1226.
21. Harbone J. B., Phytochem. methods: A Guide to Mod. Tech.of Plant Anal. ,Champman and Hall, New

York, 1984, 2, 18.
22. Lavanya R., Maheshwari U. S.,  Harish G., B. Raj., Kamali S. J., Hemamalani D., Bharathvarma J.,

Umamaheswara Reddy, Investigation of in vitro anti-inflammatory, anti-platelet and anti-arthritic
activities in the leaves of Anisomeles malabarica Linn., Res. J. Pharm. Biol. Chem. Sci., 2010, 1, 745-
749.

23. Malagoli D., A full-length protocol to test hemolytic activity of palytoxin on human erythrocytes, 2007,
4, 92-94.

24. Umapathy  E.,  Ndebia  E. J.,  Meeme  A.,  Adam  B.,  Menziwa  P.,  Nkeh Chungag  B. N.,  Iputo  J.
E.,   An  experimental   evaluation  of   Albuca  setosa aqueous  extract   on  membrane  stabilization,
protein  denaturation  and  white blood cell migration during acute inflammation. J Med. Plants Res.,
2010, 4, 789-95.

25. Deshpande V., Jadhav V. M., Kadam V. J., In-vitro  anti-arthritic activity of Abutilon indicum (Linn.)
Sweet, 2009, 2, 644-45.

26. Sessa G. and Weisman G., Effect of components of the polyene antibiotic Fillipin on phospholipids
spherules (liposome) and erythrocytes, J. Biol. Chem. 1968, 243, 4364-4371.

27. Horie T., Sugiyama V., Awazu S. and Hanano M., The correlation between drug binding to the human
erythrocyte and its hemolytic activity, J. Pharmacology, 1979, 4, 116-22.

*****


