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activity was done using carrageenan induced rat paw edema assay. The work
entitled evaluation of antiinflamatory activity of seeds of Cassia angustifolia
was to determine the efficacy and safety in experimental animals. Both aqueous
and methanolic extract of seeds of Cassia angustifolia have shown significant
reduction in inflamation in proliferative phase as indicated by decreased
granuloma formation in the cotton pellet induced granuloma model in rats. The
aqueous and alcoholic extract of seeds of Cassia angustifolia has shown
significant decrease in preventing generation of collagen fibres, fibroblast and
suppressing mucopolysaccharides.
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1. Introduction

The inflammation is a physiological response of a body to stimuli including infections and tissue injury.
However, excessive or persistent inflammation can cause a variety of pathological conditions, such as
bacterial sepsis, rheumatoid arthritis and skin inflammation (Dinarello, 1997 Palladino et al, 2003).
Inflammation is the body’s immediate response to damage its tissues and cells by pathogens, noxious
substances such as chemicals or physical agents (Weiss, 2008). Inflammatory processes are required
for immune surveillance, optimal repair, and regeneration after injury (Vodovotz et al 2008). However,
sustained, excessive or inappropriate inflammation is the cause of numerous diseases including
rheumatoid arthritis, psoriasis and inflammatory bowel disease. Inflammation is a major component of
the damage caused by autoimmune diseases, and is a fundamental contributor to diseases such as cancer,
diabetes and cardiovascular disease (Lucas et al, 2006). High levels of inflammatory cytokines and
reactive oxygen species are proposed to contribute pathophysiological mechanisms associated with
various inflammatory skin disorders (Trouba et al., 2002). The ability to mount an inflammatory
response is essential for survival in the face of environmental pathogens and injury; in some situations
and diseases, the inflammatory response may be exaggerated and sustained without apparent benefit
and even with severe adverse consequences (Goodman and Gillman, 2006).Cassia angustifolia is a
medicinally important plant, its leaves and seeds are given in vomiting, stomachache and headache
(Wealth of India ,1992) and roots are used as laxative (R.Zafar, Medicinal plants of India, 1994) and
seeds are used in acute inflammation of eye. (Herbs, Species, and Medicinal Plants, 2002). however,
the seeds of plant have not been screened for its anti-inflammatory activity so far and phytochemical
evaluation of the seeds of the plant shows the presence of phytoconstituents which are found to be
responsible for anti-inflammatory activity. The aim of the present study is to investigate the anti-
inflammatory activity of seeds of Cassia angustifolia.
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2. Materials And Methods
Animals

Wistar albino rats of either sex weighing 180-200 g were procured from Animal house, I.E.S Institute
of Pharmacy, Bhopal. The animals were kept in polypropylene cages (3 rats in each cage) at an ambient
temperature 25+2°C and relative humidity 55-65% respectively. The 12 hr light and dark schedule was
maintained. The rats feeded with commercially available normal chow diet purchased from Bhopal.

Chemicals

Carragennan, Diclofenac and Thiopentone were purchased from Sigma Chemical Co., St Louis, MO,
USA,; Novartis, India and NEON Laboratories Ltd, India respectively. All other chemicals and reagents
were of analytical grade (AR).

Plant material

The seeds were collected from Nagpur, India and authenticad at Department of Botany Safia College
Bhopal M.P.

Acute Toxicity Study (Botham, 2003)

The acute toxicity study was carried out on rats as per OECD 423 Guidelines, 1987 (Organisation for
Economic Cooperation and Development).

Methodology: Single dose of test drug (diluted in 1% CMC) were given to (n=3) using oral rat feeding
catheter. Then, the behavioral and clinical manifestations, and mortality were observed upto 14 days.

Phytochemical Screening

Preliminary phytochemical screening of the pet.ether, methanolic and aqueous extract revealed the
presence of carbohydrates, triterpenoids, steroids and anthraquinone glycosides.

Drugs And Reagents

Diclofenac and carrageenan (sigma chemical co), carrageenan (sigma chemical co), thiopentone
(NEON Laboratories Ltd, India) were used in study

Preparation of Extracts

The seed pods were shade dried and pulverized. The coarse powder was extracted with petroleum ether,
90% methanol using soxhlet apparatus to obtain petroleum ether extract and methanolic extract and
remaining marc of methanolic extract further extracted with water to prepare aqueous extract and both
methanolic and aqueous extract stored in a desicator till further use.

Animals

Wistar rats of both sexes, weighing 180 — 200 g were used for the study. The animals were kept in
polypropylene cages in a room maintained under controlled atmospheric conditions. The animals were
fed with standard diet (Hindustan liver, Mumbai, India) and had free access to clean drinking water.

Anti-Inflammatory Activity

The anti-inflammatory activity of the extract was determined using carrageenan induced rat paw edema
assay. The rats were divided into nine groups of six rats each. The control group received 1% (w/v) in
CMC p.o. at a dose of 5 ml/kg. The positive control group was treated orally with the standard drug,
diclofenac (20 mg/kg). The test groups received the methanolic and aqueous extract in doses of 250 and
500 mg/kg p.o. All the doses were administered 30 min before the induction of edema by administering
0.1 ml of 1% wi/v carrageenan in saline in sub plantar region of hind paw of animal. The degree of paw
edema of all the groups was measured using a plethysmograph at 30, 60, 120, 180 min and 3, 4, 24 hrs
after the administration of carrageenan to each group.

-1093 - Available online at: https://jazindia.com



https://jazindia.com/

Research Paper Evaluation of Anti-Inflammatory Activity of Cassia Angustifolia Seeds Extract in Rat

3. Results and Discussion
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Fig-1. Effect of pet.ether extract of seeds of Cassia angustifolia on carrageenan induced paw
edema: Results are expressed as Mean + SEM. a= p<0.05 statistically significant (n=6).

The pet.ether extract (500mg/kg) showed significant inhibition of (p<0.05) % paw volume at time
intervals at 30 min, 60 min, 90min, 120min, 3hrs, 4hrs, 24 hrs (66.66+7.029, 56.94+5.84, 48.33+4.77,
46.19+6.65, 34.92+3.41, 55+3.91, 54.16+7.58 respectively ), Pet ether extract, at the dose of 250 mg/kg
has shown significant inhibition (p<0.05) % paw volume at 30 min, 60min, 90min, 120min, 3hrs, 4hrs,
24hrs (72.22+7.45, 60.55+5.63, 52.77+5.05, 39.68+4.50, 60.22+6.06, 61.11+3.51 respectively)
compared to carrageenan control group. The Pet. ether extract (125 mg/kg) showed significant (p<0.05)
% paw volume at time intervals at 30 min, 60 min, 90min, 120min, 3hrs and 4hrs, 24 hrs (77.77+7.02,
65.27£5.98, 55.27+5.43, 53.41+5.43 and 46.69+6.74, 65.55+4.25, 63.88+4.52 respectively) in
comparison to untreated Control group receiving 1% carrageenan only which is considered as 100%
increase in paw volume.
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Fig-2. Effect of methanolic extract of seeds of Cassia angustifolia drug on carrageenan induced
paw edema: Results are expressed as mean + SEM. a= p<0.05 statistically significant (n=6).

Methanolic extract (500mg/kg) showed significant inhibition of (p<0.05) % paw volume at 30 min 60
min, 90min, 120min, 3hrs, 4 hrs and 24 hrs (72.22+10.24, 46.11+9.01, 38.05+6.18, 37.14+5.45,
30.15+9.36, 42.22+5.06, and 59.72+4.52 respectively). Methanolic extract at the dose of 250 mg/kg
have shown significant inhibition (p<0.05) % paw volume at 30 min, 60min, 90min, 120min, 3hrs, 4hrs,
24hrs (72.22+7.45, 60.55+5.63, 52.77+5.05, 39.68+4.50, 60.22+6.06, 61.11+3.51 & 77.77+7.02,
61.66+7.92, 41.66+4.77, 42.85+5.09, 37.30+£2.58, 47.77+4.27, 63.88+4.64 respectively) compared to
carrageenan control group. The methanolic extract (125mg/kg) showed significant (p<0.05) % paw
volume at 60 min, 90min, 120min, 3hrs, 4 hrs and 24 hrs (68.61+3.02, 47.77+10.52, 45.10£3.72,
40.21+4.27, 75+9.12, respectively).
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Fig-2. Effect of aqueous extract drug on carrageenan induced paw edema: Results are expressed
as Mean £ SEM. a= p<0.05 statistically significant (n=6).

Agueous extract (500mg/kg) showed significant inhibition of (p<0.05) % paw volume at 30 min 60
min, 90min, 120min, 3hrs, 4 hrs and 24 hrs (74.22+10.23, 49.131£9.01, 40.05+6.14, 39.12+5.41,
31.17+9.35, 45.21+5.09, and 60.71+4.55 respectively). Aqueous extract at the dose of 250 mg/kg have
shown significant inhibition (p<0.05) % paw volume at 30 min, 60min, 90min, 120min, 3hrs, 4hrs,
24hrs (73.21+7.55, 63.51+5.56, 55.74+5.15, 40.65+4.51, 63.25+6.05, 64.16+3.55 & 80.71+6.03,
62.65+8.91, 44.60+5.71, 44.86+4.55, 39.30£3.55, 49.76+4.25, 66.84+4.55 respectively) compared to
carrageenan control group. The aqueous extract (125mg/kg) showed significant (p<0.05) % paw volume
at 60 min, 90min, 120min, 3hrs, 4 hrs and 24 hrs (69.54+3.12, 49.56+12.42, 47.16+4.52, 43.23+4.25,
78+8.13, respectively).

Cotton Pellet Induced Granuloma Model in Rat

In the cotton pellet induced granuloma model, interscapular implantation of sterile cotton pellets have
caused significant granuloma tissue formation over the cotton pellet as indicated by elevated cotton
weight. Treatment with methanolic extract 500mg/kg showed granuloma tissue formation up to 76.24a
+1.93 whereas standard diclofenac showed 52.49a +3.71% as compared to control group.

Table 16: Effect of test drug on cotton pellet induced granuloma model in rat:

Group Granuloma weight | % Granuloma weight
Control 108.27 100+6.29
Diclofenac (15mg/kg) 56.83 52.492+3.71
Methanolic extract 500mg/kg 84.87 78.392+1.15

n=6, Values were expressed as mean+=SEM, a= p<0.05 vs control
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Fig-3. Effect of methanolic extract (500mg/kg) on cotton pellet induce granuloma model : Results
are expressed as Mean + SEM; a=p<0.05 statistically significant (n=6).

Discussion

The study demonstrated the protective effect of seeds of Cassia angustifolia in acute and chronic
inflammation using carragennan induced paw edema and cotton-pellet induced granuloma models in
rats.

In acute toxicity study, the pet.ether, methanolic and aqueous extracts of Cassia angustifolia did not
show any symptoms of toxicity even at highest dose of 2000mg/kg.

The carrageenan induced rat paw edema test is highly sensitive to nonsteroidal anti-inflammatory drug
like Diclofenac has been accepted for investigating or evaluating new drug therapies for inflammatory
pathological condition.

Carrageenan reported to cause rat paw edema which is a biphasic event. The initial phase is attributed
to the release of histamine and serotonin causing vasodialation and increased capillary permeability;
the second phase is due to release of bradykinin, prostaglandins, protease and lysosomal enzymes which
regulate the process of adhesion of molecules (ICAM, VCAM) (Naudé et al, 2010) and the process of
cell migration, activation and degranulation (Vinegar et al 1969; Crunkhon et al, 1971; Shekar et al,
2009). In general, development of edema induced by carrageenan is correlated with the early exudative
and proliferative stages of inflammation. Subcutaneous injection of carrageenan into the rat paw
produces plasma and fluid accumulation and plasma protein exudation along with neutrophil
extravasation (Chatpaliwar et al, 2002). The early phase of inflammation begins immediately after
injection of carragennan and extends upto 6 hours and the late phase remains upto 24 hours (Guay et
al, 2004).

The pet. ether extract of seeds of Cassia angustifolia at the doses of 125, 250 and 500mg/kg showed
significant (p<0.05) prevention of edema formation from 30 mins to 24 hrs. dose dependently in
comparision to their respective untreated control group. The activity was maximum upto 3 hrs.

The methanolic extract at 250 and 500 mg/kg showed significant (p<0.05) prevention in paw edema
fom 30 min. to 24 hrs. whereas, at 125 mg/kg it showed marked anti-inflammatory effects from 60 min.
to 24 hrs. as compared to their respective untreated control rats.

The aqueous extract at the doses of 250 and 500 mg/kg showed marked inhibition of edema from 30
min. to 24 hrs. dose dependently as compared to untreated contol rats receiving carrageennan only.
Further, the aqueous extract at 125 mg/kg also showed marked anti-inflammatory effects from 60 min.
to 24 hrs. as compared to their respective untreated control rats. The aqueous extract showed maximum
effect upto 3hrs.

The results obtained from acute anti-inflammatory study revealed that the methanolic extract is having
better efficacy is amelioration of carrageenan induced paw edema in all the stages of acute inflammation
in comparision to pet. ether and aqueous extracts. Chronic inflammation occured by means of
development of proliferated cells existed in the form of granuloma. Non-steroidal anti-inflammatory
drugs like diclofenac inhibit the granulocyte infilteration, preventing generation of collagen fibres,
fibroblast and suppressing mucopolysaccharides (Rajavel et al, 2009).
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This cotton pellet granuloma model is indicative of proliferative phase of inflammation involving
macrophages, neutrophils, fibroblast cells and collegen formation resulting granuloma formation
(Kavimani et al, 1999; Balasubramanian et al, 2005).

The methanolic extract of the seeds at dose of 500mg/kg showed marked suppression of proliferative
phase as indicated by decreased granuloma formation in the cotton pellet induced granuloma model in
rats.

4. Conclusion

In present study, the phytochemical screenings revealed the presence of anthraquinone glycosides, and
steroids in pet. ether extract; tri-terpenoid glycosides, carbohydrates in methanolic extract; and
carbohydrates, glycosides in aqueous extract. Triterpenoid glycosides like boswellic acids, triterpenic
acids have already been reported to have anti-inflammatory effect (Shah et al, 2006; Zhang et al, 2006;
Dell’ Acquaa et al, 2010; S. Mohammad Abu Darwish et al, 2008). Thus, the marked anti-inflammatory
activity exhibited by methanol extract may be due to the presence of triterpenoid glycosides and
carbohydrates. Sterols like stigmesterols, B-sitosterols, and brassicasterols showed marked anti-
inflammatory effect against acute and chronic inflammations (Garcia et al 1999; Mundkinajeddu et al
2000; Shah et al 2006). Hence, in present study, the pet ether extract showed the anti-inflammatory
activity may be due to steroidal phytoconstituents. Carbohydrates and glycosides are also reported to
have anti-inflammatory activity and these phytoconstituents may contribute for the antiinflammatory
activity of aqueous extract used in present study.
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