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Abstract: Pongamia pinnata is a marsh growing Indian tree. Its seeds are used
in febrile and inflammatory diseQses in Indian system of medicine. Previous
preliminary studies with ethanolic seed extract of this plant had exhibited an
anti-inflammatory effed in rat. Different solvent fractionated extracts were
evaluated in the present study for anti-inflammatory effect in chemically induced
paw inflammation in rats. Anti-inflQmmatory effects of P. pinnata were best seen
against bradykinin and PGE[-induced inflammation. In contrast minimal effects
were seen against histamine and 5-HT-induced inflammation. The predominant
action of extracts of Pongamia pinnata appears to be a modulation of eicosanoid
events in inflammation.
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INTRODUCTION

Pongamia pinnata (L) Pierre (Family 
Leguminosae (Papilionoidae); Hindi - Karanj
grows in humid environment all over India (l).

Its seeds are useful in fever, abdominal colic,
inflammation (externally) and gout (2, 3).
Preliminary studies showed anti-inflammatory
effect of seed extracts against carrageenin induced
rat hind paw oedema (11). Chemical mediators
like histamine, 5-HT, bradykinin and PGE[ are
involved in carrageenin-induced acute
inflammation (5,6). The present tudy aimed at
evaluation of anti-inflammatory effect of fractional
extracts of P. pinnata seeds following individual
chemical insults. Relative efficacy of fractionated
constituents and their possible mode of inhibitory
action in inflammation is thus appraised.

METHODS

315 g of dried of Karanj seed (P. pinnata)
powder was extracted with 95% ethanol. The
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extract was concentrated under steam bath
to a final yield of 91 g. Further, 325 g seed
kernel was extracted and sequential fractions
were obtained with petroleum ether, chloroform,
acetone and ethanol. The extracts were
concentrated under steam bath with final
yields of 90 g, 0.6 g, 2 g and 10 g respectively.

All fractions of P. pinnata (seed) i.e. direct
ethanolic (DE), petroleum ether (PE), chloroform
(CE), acetone (AE) and ethanol (EE) extracts
were positive for the presence of glycosides. The
extracts were suspended in 1% urn acacia in
double distilled water.

The chemicals used were; carrageenin
(Marine Colloids FMC Corporation, Springfield,
NJ, USA), histamine dihydrochloride (Sigma,
USA), serotonin creatinine sulphate (E. Merck,
Germany), bradykinin (Sigma, USA), PGEI
(Sigma, USA), phenylbutazone (SG Pharma
ceuticals, India).
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Albino rats (CF Strain) ofeither sex, weighing
100-120 g (6 per group) were used. Right hind
paw oedema was induced by subplantar injection
of 0.1 ml of carrageenin (1%); histamine (l mg/
ml); 5-HT (1 mg/mD; bradykinin (20 pg/ml) and
PGE

1
(1 pg/ml). The paw volume, upto the ankle

joint, was measured before and at 3 h after insult
by the above inflammatory agents. The test
extracts were administered ip, 30 min prior to
insult. Phenylbutazone (PEZ) 100 mglkg, ip,
30 min before, was used as a standard anti
inflammatory drug.

None of the extracts in suspension given ip
caused signs of irritation. Thus ip route was

selected for the study to avoid uncertainties of
the absorption in comparative study as this. In
preliminary experiments, 50 mglkg, ip of direct
ethanolic extract was found to be the lowest
dose producing significant inhibition of
carrageenin induced oedema. The comparative
experiments therefore employed the same dose
level of the different extracts.

Statistical analysis was done using Student's
't' test for unpaired data.

RESULTS AND DISCUSSION

Data emanated from various experiments
are presented in Tables I and II.

TABLE I Anti-inflammatory effect of P. pinnata extracts against various
inflammogens in albino rats (n=6 in each group).

Drugs and dose Oedema volume in ml (mean±SE) and % inhibition over respective control

mg/hg, ip Carrageenin Bradykinin POEI

Control (1 % gum acacia) 0.57 ± 0.02 0.20 ± am 0.18 ± 0.01

PBZ 100 0.07 ± O.Old (87.7) 0.10 ± 0.01d (50.0) 0.04 ± O.Old (77.8)

DE 50 0.48 ± O.OF (15.8) 0.11 ± 0.01c (45.0) 0.10 ± 0.02' (44.4)

PE 50 0.45 ± 0.01c (21.1) 0.13 ± 0.01d (35.0) 0.14 ± 0.01b (22.2)

CE 50 0.35 ± 0.03d (38.6) 0.16 ± 0.01 (20.0) 0.08 ± 0.01d (55.6)

AE 50 0.45 ± 0.03' (21.1) 0.14 ± 0.02" (30.0) 0.10 ± 0.02' (44.4)

EE 50 0.50 ± 0.01b (12.3) 0.17 ± 0.01 (15.0) 0.11 ± O.Old (38.9)

P values: • < 0.05, b < 0.02, C < 0.01, d < 0.001

TABLE II: Anti-in1lanunatory effect of P. pinnata extracts against various inflanunogens in albino rats (n=6 in each group).

Oedema volume in ml (mean±SE) and % inhibition over respective control
Drugs and dose
mg/kg, ip

Control (1% gum acacia)

PBZ 100

DE 50

PE 50

CE 50

AE 50

EE 50

P values: b < 0.02, C < 0.01, d <0.001

Histamine

0.26 ± 0.01

0.12 ± O.Old (53.9)

0.18 ± 0.03< (30.8)

0.14 ± O.Old (46.2)

0.17 ± O_Old (34.6)

0.23 ± 0.01 (11.5)

0.18 ± 0.01 d (30.8)

S-HT

0.55 ± 0.01

0.17 ± 0.02d (69.1)

0.45 ± 0.02' (18.2)

0.54 ± 0.01 (0.0)

0.43 ± O.Old (21.8)

0.39 ± 0.02d (29.1)

0.55 ± 0.01 (0.0)
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P. pinnata seed is used for febrile and
inflammatory illness in Indian system of
medicine (2, 13). Confirmatory evidence for
anti-inflammatory activity of the extract was
indicated by preliminary study (11). Present
study was conducted to examine the
relative potency of the constituents in fractional
extracts and their possible mode of anti
inflammatory action.

Maximum anti-inflammatory effect was seen
in bradykinin-induced oedema, where the effect
of 50 mglkg dose of P. pinnata direct ethanolic
seed extract fraction nearly matched with that
of 100 mglkg of PBZ. The cholroform extract
was similarly effective in PGE,-induced model
of inflammation.

All the extract freactions of P. pinnata seeds
exhibited an anti-inflammatory effect in various
models. Generalizing the outcome, the polar
constituents in the seeds appear to have
the anti-inflammatory principles and modulate
late phases involving eicosanoid mechanisms
which may be the prominent basis of anti
inflammatory action.

It is interesting further, that relative anti
inflammatory effect is different against different
inflamogens used. Thus chloroform extract is
most potent against carrageenin and PGE

1


induced paw oedema, while the direct ethanolic
extr cts exhibited most prominet anti
inflammatory effect against bradykinin-induced
paw oedema. Since these two extract fractions
represent more polar constituents, their site of
anti-inflammatory action should be located
superficially at membranes of inflammatory cells,
i.e. leucocytes or the target cells of mediators.
Broadly therefore, the polar constituents
appear to inhibit eicosanoid mechanisms in
inflammation, as they inhibit the sustained

late phases in inflammation (7). Chloroform
extract was most effective against carrageenin
and PGE

j
but least effective against bradykinin.

This further suggest an effect on prosta
glandin system.

Histamine and 5-HT involvement is said to
occur in earlier stages in mounting of vascular
reactions in chemically-induced inflammation
(7). Lipophilic constituents in petroleum ether
and acetone extracts of P. pinnata seeds most
prominently inhibited histamine and 5-HT
induced inflammation respectively. Since these
mediators bring about their effects through
specific receptor types, the lipophilic
plant constituents most likely intervene at the
level of cell membranes in vascular capillaries.
Their interaction with membrane lipids
may alter receptor functions. AE was most
effective against 5-HT but was ineffective against
histamine. Similarly, PE was most effective
against histamine while it was ineffective
against 5-HT.

Glycosides were the most. prominent
pharmacological constituents of P. pinnata
seeds (11) and presence of varity of flavonoids
and sterols in smaller quantities is reported
(12). The flavonoids are known to prominently
inhibit histamine and 5-HT induced vascular
responses. They also inhibit prostaglandin
synthesis (8, 9, 10). Glycosides as major
determinants of anti-inflammatory and
anti-allergic action of P. kurroa has been
established in earlier work of this research unit
(14, 15, 16).
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