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The antiinflammatory effect of the methanol extract of the leaves ofCassia torawas investigated against
carrageenin, histamine, serotonin and dextran-induced rat hind paw oedema. It exhibited significant
antiinflammatory activity against all these agents. The extract (400 mg/kg) showed maximum inhibition
of oedema of 40.33%, 31.37%, 53.57% and 29.15% at the end of 3 h with carrageenin, dextran, hist-
amine and serotonin-induced rat paw oedema, respectively. Using a chronic test, the granuloma pouch in
rats, the extract exhibited a 48.13% reduction in granuloma weight.© 1998 John Wiley & Sons, Ltd.
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INTRODUCTION mediator induced inflammation and in the granuloma
pouch test in rats.

Cassia toraLinn. (family Leguminosae) is an annual
undershrub which grows all over the tropical Asian MATERIALS AND METHODS
countries and grows well in wasteland. It is commonly
known as ‘Sicklepod’. Various medicinal properties have . .
been attributed to this plant in the traditional system of Plant material. Cassia toraherbs were collected from
Indian medicine. Various parts of the plants are reputed Bérhampur, Orissa, India and identified by Botanical
for their medicinal value (Nadkarni 1954). The seeds of SUrvey of India, Shibpur, Howrah. A voucher specimen
C. tora have been used in Chinese medicine as an(C-03) has been kept in our laboratory for future
aperient, anti-asthenic and diuretic agent and also to'€ference. The leaves were separated and dried under
improve visual activity (Kirtikar and Basu, 1975; Asolkar Shade, powdered and passed through a 40 mesh sieve and
et al., 1992). The leaves of. tora contain several Storedin aclosed vessel for future use.

anthraquinone glycosides which are well known for their i i
therapeutic value. The extract 6f toraleaves showed Preparation of the extract. The powdered material was
purgative action (Padt al.,1977). The leaf extract of this ~ first extracted with 90% methanol (SD Fine Chemicals)
activity (Mukherjee et al., 1996). The plant is also reduced pressure to remove the solvent. A brownish
reported to have a significant hepatoprotective effect Seémisolid mass obtained (yield 4.215% w/w in respect of
against the toxicity of galactosamine in primary cultured dry starting material) was stored and used for evaluation
rat hepatocytes (Wonet al., 1989). The plant has been of antiinflammatory activity by suspending with Tween
used as a laxative and in the treatment of skin disorders80 and water in different doses. On phytochemical
(Hookeret al., 1879; Chatterjee and Pakrashi, 1992; Jain, Screening the extract showed the presence of an
1968). Antiinflammatory activity of eucas lavandulae- anthraquinone glycoside, characterization of which is in
folia Rees (Labiatae) has been reported from this PrOgress.

laboratory (Sahat al., 1997). Cassia toraleaves have ) ) , )
been reported to have antirheumatic activity in folklore Animals used. Albino rats 130-150 g of Wistar strain
practices (Hooker, 1879). To substantiate this claim the Purchased from M/S. B.N. Ghosh & Co. Ltd., Calcutta,
present Study was undertaken to evaluate the antiin_were used for this experiment. The animals were housed

flammatory potential of this plant extract on different '”dslt_%ﬂ[dard metal cages and provided with food and water
ad libitum.

* Correspondence to: M. Pal, Department of Pharmaceutical Technology, . o .
Faculty of Engineering and Technology, Jadavpur University, Calcutta 700 Carrageenln induced rat paw oedema.1% solution/

032, India. suspension of carrageenin was prepared. 0.1 mL of this
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Table 1. Effect of C. tora leaf extract on carrageenin-inducedrat paw oedema

Group Dose (mg/kg) Oedema rate (mean + SE) (n=6)
1h 2h 3h 4h 5h
Control (carrageenin) 1% 37.08 + 2.45 51.92 + 2.02 7417 £2.75 56.86 + 3.44 49.99 + 3.05
Leaf extract 200 31.23+2.38 40.57 + 3.57 51.24 4 3.25° 40.57 £+ 2.57° 38.84 £2.70
(15.77%) (21.86%) (31.08%) (28.64%) (22.30%)
Leaf extract 400 27.96 £+ 3.11 34.64 + 3.36° 44.64 + 2.07° 39.80 + 2.80° 36.92 +2.84°
(24.59%) (33.28%) (40.33%) (30.00%) (26.14%)
Phenylbutazone 100 26.47 £ 3.05 30.52 + 3.03° 40.54 + 4.83°7 33.13 £ 2.56° 31.68 + 2.62°
(28.61%) (41.21%) (45.34%) (41.73%) (36.62%)

Figures in parenthesis indicate the percentage inhibition.

p value was calculated by Student’s t-test compared with control @ p < 0.001, ® p < 0.01.

solutionwasinjectedinto theright hind pawof malerats
as per the proceduredescribedby Winter et al. (1962).
The extract (200 and 400mg/kg), phenylbutazone
(100mg/kg) and control vehicle wereinjectedintraperi-
toneally(i.p.) 30 min prior to theinjectionof carrageenin.
The paw volumewas measuredy plethysmometejust
beforeand 1, 2, 3, 4 and 5h, after administrationof
carrageenir{Winter et al., 1962).

Mediator induced inflammation. The antiinflammatory
activity of the extractwas measuredvith someagents
which act as mediatorsof inflammationto study the
selectivity of the leaf extract. 0.1mL solution of
histaminebase(10~2 g/mL), serotonin(10~2 g/mL) and
dextranwere injected into the right hind paw and the
oedemavolumewasdeterminedThe extractat dosesof
200and400mg/kgwasinjectedalongwith themediators
which servedasthe drug treatedgroup, the othergroup
injectedonly with mediatorsandsalineservedascontrol
(ParmarandGhosh,1976).Thereferencestandardyroup
wastreatedwith phenylbutazon&00mg/kg,i.p. Thepaw
volume was measured30min after injection of the
agents.

In theabovecaseghe degreeof oedemdormationwas
assayedy measuringhe hind paw volume plethysmo-
graphically.The volume displacementvas expressedn
units,oneunit beingequivalento 0.072mL. Theoedema
rateandinhibition ratewerecalculatedasfollows (Lin et
al., 1994).

Oedemarate (E)% = % x 100
Inhibition rate= ECE_ E: . 100

C

whereV, is the contralaterapaw volume of the rat (left
hind paw without carrageenin)V, is the right hind paw

volume of the rat with carrageenirat t-hour. E; is the
oedemarate of control group. E; is the oedemarate of
treatedgroup.

Chronic test. Theratswereanaesthetizednd 10 mg of
sterile cotton pelletswas insertedone in eachaxilla of
rats. Extracts (200 and 400mg/kg), phenylbutazone
(100mg/kg) and control vehicle were administeredj.p.
for 7 consecutivedays from the day of cotton pellet
implantation. The animalswere anaesthetize@gain on
day 8 and cotton pelletswere removedsurgically, freed
from extraneoudissue;incubatedat 37°C for 24h and
dried at 60°C to constantweight. The incrementin the
dry weight of the pellets was taken as a measureof
granulomaformation (Winter and Porter,1957).

RESULTS AND DISCUSSION

The antiinflammatoryactivity of C. tora againstacute
pedaloedemas shownin Tablesl-4showingsignificant
antiinflammatoryactivity comparableo that of phenyl-
butazone, a prototype nonsteroidal antiinflammatory
agent. The extract at 400mg/kg i.p. showed40.33%
inhibition in carrageenininduced rat paw oedema,
31.37% inhibition in dextran, 58.6% inhibition in
histamine, 35.26% inhibition in serotonininduced rat
paw oedemarables1—4.

It is evident that carrageenininduced oedemais
mediatedby the releaseof histamineand 5HT in the
early stage followed by kinin proteasereleaseandthen
by prostaglandirin the later phase(Castroet al., 1968).
So the effect of the extract against inflammation
producedby theseindividual mediatorswas studied.
The extract effectively suppressedthe inflammation
producedby histamine and serotonin. So it may be

Table 2. Effects of C. tora leaf extract on dextran-induced rat paw oedema

Group Dose (mg/kg) Oedema rate (mean + SE) (n=6)
1h 2h 3h 4h 5h
Control (dextran) 1% 18.43 £ 2.41 23.63 +1.28 36.81+ 1.728 27.18 £ 1.54 20.27 £ 1.81
Leaf extract 200 17.46 +£ 2.04 20.45+1.95 30.35 +2.42 23.17 + 2.61 17.99 + 1.546
(5.26%) (13.45%) (17.00%) (14.75%) (11.24%)
Leaf extract 400 15.08 + 1.47 17.45 + 1.68° 25.26 + 1.364° 21.085 + 1.35 16.81 £ 1.455
(18.17%) (26.15%) (31.37%) (22.44%) (17.06%)
Phenylbutazone 100 14 +1.43 15.59 + 1.44°  22.26 + 1.45° 19.72 + 1.58°  14.90 + 1.60°
(24.03%) (32.33%) (39.52%) (27.44%) (26.49%)

Figures in parenthesis indicate the percentage inhibition.

p value was calculated by Student’s t-test compared with control 2 p < 0.01, ® p < 0.001.
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Table 3. Effects of C. tora leaf extract on histamine-inducedrat paw oedema

Group Dose (mg/kg) Oedema rate (mean + SE) (n=6)
1h 2h 3h 4h 5h
Control (histamine) 1% 34.81+2.10 42,22 £2.15 41.01+£3.10 38.67 +2.65 32.22 £2.37
Leaf extract 200 30.37 £2.10 26.67 +1.11° 24.22 +1.85° 23.33+2.75° 21.70 +1.81°
(12.75%) (36.83%) (40.99%) (38.71%) (32.65%)
Leaf extract 400 27.26 +3.20 22.22 +2.35° 19.04 + 2.39° 17.77 £ 3.04% 16.82 + 2.337
(21.68%) (47.37%) (563.57%) (563.32%) (47.79%)
Phenylbutazone 100 23.7+2.103°  19.70 + 3.06° 15.25 + 2.66° 13.99 + 2.61% 12.44 £+ 2.29°
(31.91%) (563.33%) (62.81%) (63.25%) (61.39%)

Figures in parenthesis indicate the percentage inhibition.
p value was calculated by Student’s t-test compared with control @ p < 0.001, ® p < 0.01.

Table 4. Effect of C. tora leaf extract on serotonin-inducedpaw oedemain rats

Group Dose (mg/kg) Oedema rate (mean + SE) (n=6)
1h 2h 3h 4 h 5h
Control (serotonin) 1% 31.16 + 2.87 39.99 + 2.17 49.39 + 2.95 4574 +2.91 41.83 +2.04
Leaf extract 200 26.66 + 2.17 30.08 + 2.60° 39.08 + 2.60° 34.99 +2.17° 31.49 + 2.89°
(14.44%) (24.78%) (20.87%) (23.50%) (24.71%)
Leaf extract 400 23.24 + 2.144 26.66 +2.182 35.00 + 2.172 29.74 + 2.492 27.08 +2.302
(25.41%) (33.31%) (29.15%) (34.98%) (35.26%)
Phenylbutazone 100 19.24 +2.76° 24.16 +2.74*  29.164 + 2.78? 24.91+2.31° 22.91 + 2.00?
(38.25%) (39.58%) (40.95%) (45.54%) (45.23%)

Figure in parentheses indicate percentage inhibition.
p value was calculated by Student’s t-test compared with control @ p < 0.001; ® p < 0.01; ¢ p < 0.02; ¢ p < 0.05.

suggestedhat its anti-5HT activity is possiblyrespon-
sible for its antiinflammatoryactivity. The extractalso

reducedheoedemaroducedvy dextranwhichis known
to be mediatedboth by histamineandserotonin.
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