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Abstract . Activation of K* channels induces relaxaton of smooth muscles by reducing electrical excitability and cytoso-
lic free Ca** level. B -adrenergic agonist isoproterenol is known to induce relaxation of the uterine smooth muscle by
membranc hyperpolarizadon and K* efflux. Recently it is suggested that the activity of Ca’*~activated K* channel was in-
creased by isoprotercnol in the uterine myocytes isolated from myometrium of the pregnant rat. However, the type of K'
channel mediating the relaxant effect of isopreterenol in the tissue level has not yet studied. In this work, we investgated
the type of K* channels involved in the isoproterenol-induced relaxation of uterine smooth muscle by measuring the inte-
grated insometric tension of the estrogen-treated isolated nonpregnant rat uterus. Contraction of uterine tissue was induced
by oxytacin().2nM, 2~3 contractions/min) or high KCI(20~80mM).

The result are as follows: 1. Isoproterenol(10”°~107*M) inhibited oxytocin-induced contraction of isolated rat
uterus(ECs=1.17X10" "M). 2. Isoproterenol(10™*~107*M) effectively inhibited uterine contraction induced by low KCK20
~40mM) but litde those induced by high KC60~80mM). 3. Relaxant effect of isoproterenol(10™"~10"*M) on ).2nM
oxytocin-induced contraction was effectively reduced by 4-aminopyridine(3, 10mM) but little by TEA(10~30mM), Ba**(i
~30 M) and glibenclamide(100 2 M).

Our data suggest that the relaxant effect of isoproterenol is mediated by the K™ channel(s) which can be blocked by

4-aminopyridine.
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Fig 1. Effect of oxytocin(0.2nM}-induced contraction
in the isolated uterus of non—pregnant rat(n=:14).
The symbols are means and vertical bars show the
s.C.M.
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Fig 2. Inhibitory effect of isoproterenol on oxytoc-
in(0.2nM)-induced contraction in the isolated uterus
of non-pregnant rat. A, Phasic contraction was indu-
ced by 0.2nM oxytocin. B, Oxytocin(0).2nM)-induced
phasic contraction was reduced in the presence of
isoprotercnol(0.3nM). C, Prépranolo]ﬂ #M) inhibited
the relaxation induced by isoproterenol(0.3nM). Up-
per panels in A, B and C are paper recording show-
ing isometric contraction of rat utcrus and lower

panels are integrative outputs of tension.
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Fig 3. Effect of isoproterenol(, n=25) and proprano-
lol(*, n=6) on oxytocin{0.2nM)-induced contraction
in the isolated uterus of non-pregnant rat. The sym-

bols are means and vertical bar show s.e.m.
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Fig 4. Effect of isoproterenol on 40mM KCl-evoked contraction. Upper panel is paper recordings show-
ing isometric contraction of rat uterus and lower panel is integrative outputs of tension.
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Fig 5. Effect of isoproterenol on KCI20mM, n=17,
40mM, n=16; 60mM, n=4; 80mM, n=19)-evoked
contraction. The symbols are means and vertical bars

show the s.e.m.
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Fig 6. Effect of TEA(10mM, n=8; 30mM, n8) on
oxytocin(0.2nM)-induced contraction in the isolated
uterus of non-pregnant rat. The symbols are means
and vertical bars show the s.e.m. *: p<0.05, signifi-
cantly different from the 0.2nM oxytocin control

dose response curve.
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Fig 7. Effect of BaCl(l #M, n=6; 10«M, n=8; 30
#M, n=5) on oxytoan(0.2nM)-induced contraction
in the isolated uterus of non-pregnant rat. The sym-
bols are means and vertical bars show the s.e.m. *:
p<0.05, significantly different from the 0.2nM ox-

ytocin control dose response curve.
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Fig 8. Effect of 4-AP(3mM, n=10) on oxytoc-
in(0.2nM)-induced contraction in the isolated uterus
of non-pregnant rat. The symbols are means and
vertical bars show the s.c.m. *: p<<0.05, significantly
different from the 0.2nM oxytocin control dose re-

sponse curve,
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