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Smooth Muscle Contraction in Rat Uterus

Author Mr. Teeratad Sudsai
Major Program Pharmacology
Academic Year 2005
ABSTRACT

Our previous investigations have shown the ability of crude alkaloid from Carica

papaya L. leaves to cause uterine relaxation in vitro. The aim of this study is to investigate further

effect of a major alkaloid of this plant, carpaine, on the isolated rat uterus. Carpaine is extracted

and purified using conventional acid-base method and column chromatography, respectively. We

then examine of the key role of carpaine on Ca2+—channe1, K'- channel, the involvement of cAMP,

nitric oxide donor and nitric oxide synthase (NOS) in mediating the uterine relaxation. Thus the

effects of several relaxants verapamil, cromakalim, forskolin, papaverine, sodium nitroprusside

(SNP) and L-arginine on rat uterine contraction induced by KCI (25, 56.3 and 60 mM) and
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oxytocin (1 mU/ml) were tested in comparison to carpaine. Uterine horns from female Wistar rats

pretreated with diethylstilbestrol (100 pg) for 24 hours before the commencement of the

experiment were incubated in Jalon-Ringer’s solution and stimulated with KCI 56.3 mM to induce

contraction. Carpaine (.’>>(10_5-3x10-3 M) significantly inhibited this contraction in a dose-

dependent manner (p<0.05). In Ca2+—free—high K solution (60 mM), the contractile response to

cumulative concentrations of CaCl, (1)(10_6—3);10'2 M) were blocked and the log concentration-

response curves were shift to the right by 3x10°, 1x10™ and 3x10™ M of carpaine and 1x10", 1x10’

*and 1x10” M of verapamil (p<0.05). Carpaine or verpamil also significantly inhibited uterine

contraction induced by oxytocin (1 mU/ml) (p<0.05). The role of carpaine on K -channel was also

determined. Cromakalim (1x107-3x10" M) or carpaine (3x10°-3x10" M) inhibited uterine

contraction induced by oxytocin (1 mU/ml) or KCI (25 mM). Tetraethylammonium (TEA 1x10°

M), the blocker mainly of Ca’"-activated K -channel, partially modified the uterine relaxation

induced by carpaine (.’))(10_5-37410-3 M). TEA at the same concentrations altered the cromakalim-

induced uterine relaxation (p<0.05). Glibenclamide (1);10_7 -1x10° M), the ATP-sensitive K'-

channel blocker, caused a small non-parallel rightward shifts of concentration-response curve for

carpaine in uterus precontracted with oxytocin but not with 25 mM KCIl. However, these
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concentrations of glibenclamide were able to inhibit uterine relaxation induced by cromakalim (p

<0.05). Further more, the effects of carpaine (3x10°-3x10" M), forskolin (1x10”-3x10" M) and

papaverine (1)(10_7-17410-4 M) on KCI (56.3 mM)-induced contraction in rat uterus and their

modification with the inhibitor of cAMP-dependent protein kinase (Rp-cAMPs 3x10°-3x10" M)

have been tested. Carpaine, forskolin and papaverine relaxed the contraction induced by KCl in a

concentration-dependent manner. Rp-cAMPs (3)(10_5 M) significantly antagonized the effect of

carpaine, forskolin and papaverine (p<0.05). In the NO donor assay, SNP (1x10°-1x10° M)

caused the uterus precontracted with KCI (56.3 mM) to relax, however, with a smaller relaxation

than those induced by carpaine (3X10_5'3X10_3 M). L-arginine, the NO substrate, at the

concentrations of 3x10"-3x10” M were also less effective than carpaine (3x10°-10" M) to induce

relaxation of the uterus precontracted with KCI (56.3 mM). This inhibition of contractility was

abolished by inhibitor of NOS, such as NOARG, or by inhibitor of GC such as methylene blue, but

not by carpaine.

The results of the present study demonstrated that carpaine produced a uterine

relaxation in vitro. It seems likely that the mechanism underlying the action of carpaine is not

related to a stimulation of nitric oxide synthase or nitric oxide donor. Carpaine may act principally



through the blockade of voltage-operated Ca” channel, probably by inhibiting the entry of the

extracellular Ca’ into muscle cell and partially by opening of Ca’-activated K -channel.

Moreover, carpaine may, at least in part, cause uterine relaxation by the induction of cAMP

accumulation. The results from this study indicate that carpaine has a potential to be developed as

a uterine relaxant.



