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Fig. 1. Effects of intracellular pH change on contractility and [Ca®]i in
pregnant rat myometrium. A. Application of 20mM
Na-acetate—containing Tyrode  solution decreased baseline Ca™'
concentration and inhibited spontaneous contraction. B. Application of
20mM NH,Cl-containing Tyrode solution induced a tonic contraction and
increased baseline Ca” concentration reversibly. Force and [Ca”]; were
recorded simultaneously. Fluorescence ratio(Fsq/Fsg) is indicative of

intracellular [Ca®'ls.



A Ca® AR g4 v

o

%

W pH ¥3t7F =

-
X

Al

2.

~

T
p8i

o]
<= &

ety

[Ca®] v wstrt Al

W pH W Fol &

-
X

Al

14

=

3 Ao A 0mV el test pulseZ " 10

A5el A717)

&

[e]
A5

o

X

o

st¥l Tyrode &

3L
i

Na-acetate”}

F9l 0™ (9% decrease of Ip. 47.81+10.44% of

]

EAE

1

A&

]

3 @

H]

o 2= < o]

6, p<0.01), A4 Tyrode & o2 &FA

control, n

A A H(Fig.

Fo 2717 A

3

A7t

o
=

2A). olwl #TF Mo Ca® B2 HvAZ &7 nifedipine (3uM)

o

)

—

4

=

e

s
o

o
ﬁo

)

3

X
ar

i

t}. Ca®' A

o]
o

oH

|

Y pH W37}

A AE

B

C]le—

Ak, Test

7ha A

2 WIAA

Ao

s

-50mVel A +60mV7tA 10mV

=
=

pulse?] =7|

i
3l

X

1] Ca™

]

=
=

7} 7k test pulseol



NS Na-acetate’} % 7}" Tyrode

2
41
|
2
2
5|
o
o
£
oX
ol
S
32
iy
o,
o
i
4
o

SdoZ ui AHoA FYd HHoR P AFE IS F olE A
F-Agd FA Aol F AT Na-acetate’} H7FE Tyrode oz o

# A E40 AHEE RE S @elA Ca¥ AR 277 e AL
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Time(ms) B Time(ms)
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Na-acetate(20mM) 400 NH,CI(20mM)

AP, . ®
Y > w IV o

Peak current amplitude(pA)
4 b
& 8
& 8
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| I
& g
g 8

Fig. 2. Changes in whole cell Ba® currents by intracellular pH change
in pregnant rat myometrial cells. A. Time course of typical changes in
Ig. elicited by test pulses to 0 mV from a holding potential of -80 mV
on Na-acetate exposure. Horizontal bar indicates the time of perfusion
of 20mM Na-acetate—contatining Tyrode solution. B. Effect of
Na-acetate on current-voltage relations of Ig.. Summary of voltage
dependence of Ip. for control(QO) and 20mM Na-acetate (@). At each
voltage steps, peak values of current were determined and averaged
(n=8). C. Time course of typical changes in Isz. by perfusion of 20mM
NH,Cl-containing  Tyrode solution. D. Effect of NH4Cl on
current-voltage relations of Ig.. Summary of voltage dependence of Ig,
for control(QO) and 20mM NH4Cl (@). At each voltage steps, peak
values of current were determined and averaged (n=8). #*represents

stastically significant(p<0.01).
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A. C.

300

450 Na-acetate(20mM) NH,C1(20mM)
400 { v Qg 0 (e = Ty
350 {ﬁf\)ﬁj Sl G v @RS L
< 6) Q{) < 200 (o) 1
300 Vo Chony Oy
(8] R W w36
250 Qﬁ 'ﬁ-@ 150 5&2{}9
200
1004
0 100 200 300 400 500 600 700 i 750 W Prry 00
Time(s) Time(s)
B D
140 7 120
—(O~ control * —(O~ control
—@- Na-acetate -@- NHCI
120 L= "1 1004

o ©
=3 =3

Normalized Current(%)
8

Normalized Current(%)

-60 -40 -20 0 20 40 60 80 -60 -40 -20 0 20 40 60 80

Fig. 3. Effects of intracellular pH change on Isk In pregnant rat
myometrial cells. Time course of typical changes in Ik elicited by test
pulses to 20 mV from a holding potential of -80 mV on Na-acetate (A)
or NH4Cl (C) exposure. Horizontal bar indicates the time of perfusion of
20mM Na-acetate or NHyCl-contatining Tyrode solution. B. Effect of
Na-acetate on current-voltage relations of Iqk. Summary of voltage
dependence of Is for control(QO), and 20mM Na-acetate (@). At each
voltage steps, peak values of current were determined and averaged
(n=7). D: Effect of NH4Cl on current-voltage relations of Isx. Summary
of voltage dependence of Igx for control(QO) and 20mM NH.Cl (@).

xrepresents stastically significant(p<0.01).
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A4 BKea T2 &Aool FolstA ast = AT AdNey (%

NPo change: n=5, p<0.05), 474 €9 (pH 742 AIFA #AAsIdA

A Zk

N

rir
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i
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BKc, 529 @40 355 S 99t olF BF e pH

s /A AS (pH 7.8), 2 dld A BKe, T2 &4l F9os)
A S71et= AS FaF 4 AAY (% NPo change: n=5, p <0.05). o] %
2 A¥E W pH WHE°] BKea 29 single channel conductance 3ol & +

o FIE Holx ekl (235.7pS in control; 236.8pS in pH 7.0;

231.2pS in pH 7.8, n=5 )
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Fig. 4. pH; dependent change in Ca®'~activated K' channel activity in
pregnant rat myometrial cells. A. After making an inside-out patch, the
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significant(p<0.05).
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Abstract

Effects of pH; change on spontaneous contraction and ionic
currents in pregnant rat uterine smooth muscle.

Young Hwan Kim
Department of Medical Science
The Graduate School, Yonsei University

(Directed by Associate Professor Young-Ho Lee)

It is known that alteration of the intracellular pH significantly affects
the frequency and amplitude of spontaneous contraction in pregnant rat
uterine smooth muscle, however, the precise mechanisms did not
elucidated. Therefore, this study was designed to determine the effect of
intracellular pH change on spontaneous contractions of rat uterine
smooth muscle and its possible cellular mechanisms. We examined the
effect of intracellular pH change on pregnant rat uterine contractility
using several experiments following (i) the effect of intracellular pH
change on the spontaneous contraction and intracellular Ca”
concentration([Ca*’]) in pregnant rat myometrium and (ii) the effect of
intracellular pH change on the activity and Kkinetic property of
voltage—dependent Ca”" channels and delayed rectifer K' channels, and

(iii) the effect of intracellular pH change on the activity of



Ca” -activated K' channels. Uterine smooth muscle was obtained in rats
at 18720 days of gestation. Longitudinal strips were dissected and loaded
with the Ca® sensitive indicator Fura 2/AM. Patch clamp technique
on 1isolated longitudinal single smooth muscle cell was used. The
addition of sodium acetate to spontaneous contractions produced a brief
abolition of spontaneous contractions, followed by decreased spontaneous
contractions. However, the application of ammonium chloride caused a
marked increase in the frequency and amplitude of spontaneous
contractions. In some preparations, ammonium chloride caused tonic
contractions. The force was associated with corresponding increase in
the [Ca”’]; transients. Intracellular acidosis (20mM Na-acetate) decreased
the magnitude of the voltage-dependent Ca”' current, but the
intracellular alkalosis (20mM NH4Cl) increased the magnitude of the
voltage-dependent Ca”  current. Intracellular acidosis increased the
delayed rectifier K' current but intracellular alkalosis decreased the
delayed rectifier K current. Activity of Ca® activated K’
channels(BKc.) was decreased by intracellular acidosis and increased by

intracellular alkalosis.

These results indicate that pH dependent change in Ca”" channel and
K" channel may be involved in the pH dependent modulation of phasic

contraction.



Key words : pregnant rat uterine smooth muscle, intracellular pH,
voltage dependent Ca™' channel, delayed rectifier K’

current, Ca” ~activated K' channel.
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