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(Study on antinociceptive, anti-inflammatory and uterine
contraction of Curcuma aeruginosa Roxb. extracts

in experimental animals)
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Abstract

Curcuma aeruginosa (C. aeruginosa) Roxb. (Zingiberaceae) is known in
Thai as Waan-Ma-Haa-Mek. The rhizomes of this plant have been used as a
component of Thai herbal medicinal recipes used for decreasing dysmenorrhea.
In the present study, the analgesic, antipyretic and anti-inflammatory actions of
this plant were investigated in experimental animals. The effects of C.
aeruginosa extracts were also investigated on the uterine contraction using
isolated rat uterus. The rhizomes of C. aeruginosa were extracted with
chloroform, methanol and water to give chloroform, methanol and aqueous
extracts, respectively. The effects of the three extracts on nociceptive response
using writhing, hot plate and formalin tests in mice were performed. The
antipyretic activity in yeast-induced fever and the anti-inflammatory activity in
carrageenin-induced edema in rats, were examined. The LD,, value of orally
administered the chloroform extract and methanol extract in mice was 3.03 g/kg.
No dead mice were observed after oral administration of aqueous extract at the
dose of 10 g/kg. Oral administration of the chloroform extract and the methanol
extract of C. aeruginosa rhizomes (100-400 mg/kg) significantly decreased the
number of writhings and stretchings induced by acetic acid. Only the chloroform
extract suppressed the licking activity of the late phase in the formalin test in
mice. All extracts of C. aeruginosa thizomes had no effects on heat-induced pain
in mice, yeast-induced fever and carrageenin-induced edema in rats.

The effects of the three extracts on the basal tone or nonstimulated uterus
as well as the stimulated uterus by various agonists or KCl were performed. In
the nonstimulated uterus, the water extract (10-1760 Llg/ml) produced a

concentration-dependent contraction of the uterus with the maximum increase in



force and frequency = 2.93 ¢ and 3 contractions/10 min, respectively, but the
effect was susceptible to quick desensitization, whereas the chloroform and
methanol extracts (10-400 [Lg/ml) showed no any significant effect. In contrast,
in the agonist or KCl- stimulated uterus, the three extracts exhibited inhibitory
effects. The water extracts had a weak inhibitory effect and only decreased the
frequency (by about 25 %) of the contraction-induced by 0.1 mU/ml oxytocin
and showed no significant effect when that produced by a higher concentration
(1 mU/ml) of oxytocin. The chloroform and methanol extracts (10-400 [lg/ml)
exerted concentration-dependently and completely or partially inhibited the
contraction induced by oxytocin (1 mU/ml), PGF,y (0.5 lg/ml), ACh (3)(10'6
M) and KC1 (40 mM) with the IC_, (in inhibition of force) of 31.4, 58.59, 56.21,
29.28 lg/ml; and 57.79, 69.3, 223.8, 69.19 Llg/ml, respectively. The reference
L-type calcium channel blocker, verapamil exhibited similar pattern of inhibition
with the IC,, of 0.03, 0.25, 0.35 and 0.04 Llg/ml, respectively. IC,, of diclofenac
against PGF,y -induced contraction was 31.36 [lg/ml. It is known that the
contraction-induced by agonists and KCl are mainly due to calcium influx
through the volatage-gated L-type calcium channels which opened indirectly or
directly by agonist-receptor activation and KCl, respectively. Thus, it is
speculated that the two plant extracts might inhibit uterine contraction by
interrupting the influx of Ca’' probably through voltage-gated L-type calcium
channels. This possibility was further substantiated by the ability of the extracts
to shift the CaCl,-contraction curves to the right. As the methanol extract also
reduced the contraction of oxytocin in Ca’" free-EDTA solution, thus, it is
suggested that part of its action involved in intracellular mechanism. The order

of potency of uterine relaxant action is verapamil > chloroform extract >



Vi

methanol extract. The effect of the two extracts did not involve the activation of
Bl—adrenoccptors, as these extracts could not be antagonized by the B—
adrenoceptor antagonist, propranolol.

These results suggest that the chloroform extract of C. aeruginosa
rhizome possesses analgesic effect via a different mechanism from that of the
aspirin. The chloroform and methanol extracts exerted inhibitory effect on the
oxytocin and PGF,g-induced contraction. The water extract had the contractile

effect in nonstimulted uterus.



