
INTRODUCTION

Rheumatoid arthritis is a major ailment
among rheumatic disorders. It is a chronic condition
with multiple causation and affects the people in
their most active period of life. The production of
auto antigens in certain arthritic diseases may be
due to in vivo denaturation of proteins1 and The
mechanism of denaturation probably involves
alteration in electrostatic, hydrogen, hydrophobic
and disulphide bonding3. So, by controlling the
production of auto antigen and inhibiting
denaturation of protein and membrane lysis in
rheumatic disease leads to anti-arthritic activity.
Hence, inhibition of protein denaturation and
membrane lysis were taken as a measure of the in
vitro anti-arthritic activity. A larger number of herbal
extracts are in vogue for the treatment of various
types of arthritis.
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ABSTRACT

Centella asiatica is a valuable medicinal herbaceous aromatic creeper which has been valued
for centuries in ayurvedic medicine. Phytochemical analysis of Centella asiatica plant extracts revealed
the presence of various biochemical compounds such as alkaloids, flavonoids, glycosides, triterpenoids
and saponins etc. Our present work aims at evaluating the in-vitro anti-thritic effect of Centella asiatica
at various concentrations. The inhibition of protein denaturation and membrane stabilisation were taken
as a measure of the in vitro anti-arthritic activity. The maximum percentage inhibiton of protein
denaturation and membrane stabilisation for C. asiatica extracts ware found to be 89.76 % and 94.97
% respectively at a dose of 2000 µg/ml. Therefore, our studies support the isolation and the use of
active constituents from Centella asiatica in treating arthritis.
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Centella asiatica is a perennial creeper,
faintly aromatic and a valuable medicinal herb of
which is distributed throughout tropical and
subtropical regions of World such as India, China,
Nepal, Srilanka, Indonesia and Eastern South
America10. Traditionally, C. asiatica has been valued
for centuries in ayurvedic medicine for the treatment
of leprosy, asthma, elephantiasis, eczemas,
urethritis4, eye troubles, diarrhoea among children,
skin diseases, wound healing11 and for revitalizing
the nerves and brain cells, hence primarily known
as a “Brain food” or “Memory enchancer” 7 in India.
Phytochemical analysis of C. asiatica plant extracts
revealed the presence of various biochemical
compounds such as alkaloids2, flavonoids8,
glycosides, triterpenoids, saponins, amino acids6,
inorganic acids5, vitamins12, sterols and lipid
compounds2, 9. Our present work aims at evaluating
the anti-arthritic effect of Centella asiatica at various
concentrations by using in-vitro pharmacological
models.
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MATERIAL AND METHODS

Collection of Plant Material
The fresh whole plant of C. asiatica was

collected from in and around the premises of Andhra
University, City of Visakhapatnam, Andhra Pradesh,
India. All the other chemicals and reagents were of
pure analytical grade and obtained from local
supplier.

Extraction and Preparation of Extract
The leaves were garbled and dried under

shade and powdered. The 10 g of dried powdered
leaves of the plant materials were extracted
separately with methanol using soxhlet apparatus
for 48 hrs. The solvent was distilled at lower
temperature under reduced pressure and
concentrated on water bath to get the crude extract
which is stored in desiccator for future use. The %
of yield is 13.37 % respectively.

Inhibition of Protein Denaturation
1. Test solution (0.5ml) consist of 0.45ml of

Bovine serum albumin (5%W/V aqueous
solution) and 0 .05ml of test solution.

2. Test control solution (0.5ml) consist of 0.45ml
of bovine serum albumin (5%W/V aqueous
solution) and 0 .05ml of distilled water.

3. Product control (0.5ml) consists of 0.45ml
of distilled water and 0.05 ml of test solution.

4. Standard solution (0.5ml) consists of 0.45ml
of Bovine serum albumin (5%w/v aqueous
solution) and 0.05ml 0f Diclofenac sodium.

Various concentrations (50, 100, 250, 500,
1000, 2000 µg/ml) of plant extracts (test solution)
and diclofenac sodium (standard) of were taken
respectively. All the above solutions were adjusted
to pH 6.3 using 1N HCl. The samples were incubated
at 37°c for 20 minutes and the temperature was
increased to keep the samples at 57°c for 3 minutes.
After cooling, add 2.5 ml of phosphate buffer to the
above solutions. The absorbance was measured
using UV-Visible spectrophotometer at 416nm.

The control represents 100% protein
denaturation. The results were compared with
Diclofenac sodium. The percentage inhibition of
protein denaturation of different concentrations was
tabulated in Table.1 & Fig. 1.

The percentage inhibition of protein
denaturation can be calculated as,

Percentage inhibition = [100 - (optical denity of
test solution – optical density of product control)

÷ (optical density of test control) × 100.

Effect on membrane stabilisation / Inhibition of
membrane lysis

The principle involved here is stabilization
of human red blood cell (HRBC) membrane by
hypo tonicity induced membrane lysis. The assay
mixture contains 1ml phosphate buffer [pH 7.4,
0.15 M], 2 ml hypo saline [0.36 %], 0.5 ml HRBC
suspension [10 % v/v] with 0.5 ml of plant extracts
and standard drug diclofenac sodium of various
concentrat ions (50, 100, 250, 500, 1000,
2000 µg/ml) and control (distilled water instead
of hypo saline to produce 100 % hemolysis)
were incubated at 37oC for 30 min and
centrifuged respectively. The hemoglobin content
in the suspension was estimated using
spectrophotometer at 560 nm. The percentage
of membrane stabi l isation at dif ferent
concentrations was tabulated in Table.1 & Fig. 2

The percentage inhibition of membrane
stabilisation can be calculated as,

Percentage inhibition = 100 - [(optical denity of
test solution) ÷ (optical density of control) × 100]

RESULTS AND DISCUSSION

The methanolic extracts of Centella
asiatica 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 was
observed as 89.76% and 94.97 % at 2000 µg/ml
respectively as shown in Table. 1. The production
of auto antigen in certain arthritic disease may be
due to denaturation of protein and membrane lysis.
From the results (Fig. 1 & 2) of our present study,
it can be stated that methanol extracts are capable
of controlling the production of auto antigen and
inhibits denaturation of protein and membrane lysis
in rheumatic disease.
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Table 1: Effect of Centella asiatica and standard on
inhibition of protein denaturation and membrane stabilisation

Conc. % Inhibition of % Inhibition of % Stabilisation of % Stabilisation of
(µg/ml)   C. asiatica   Diclofenac        C. asiatica   Diclofenac

sodium sodium

50       62.74    64.81       67.74   52.81
100       68.29    70.54       79.22   76.54
250       76.25    81.32       84.05   81.32
500       84.02    85.67       87.56   85.67
1000       82.43    92.78       91.54   92.58
2000       89.76    96.52       94.97   98.76

Fig. 2: Effect of Centella asiatica on percentage membrane stabilisation / protection

Fig. 1: Effect of Centella asiatica on percentage inhibition of protein denaturation
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CONCLUSION

Inhibition of protein denaturation and
membrane stabilisation was studied to establish the
mechanism of anti arthritic effect of C. asiatica.
Therefore, our present in-vitro studies on C. asiatica

extracts demonstrate the significant anti-arthritic
activity. Due to the presence of active principles such
as flavonoids and tritrepenoids (asiaticoside,
madecassoside etc) and related polyphenols may
responsible for this activity. Hence, C.asiatica can
be used as a potent anti-arthritic agent.
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