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Fig. 1. A typical drawing of a concentration response

. to RP 52891. Other potassium channel openers,

BRL 38227 and pinacidil also showed exactly

the same pattern as RP 52891. C; control state.

Numbers under the horizontal line indicate the
concentrations of drug as 10 M.
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Fig. 2. Concentration-response curves of potassium
channel openers on the isolated rat detrusor
muscle.

The intersections of dotted lines with curves
and abscissa indicate the 1/2E_,, and EC,

respectively.
Values are expressed as Mean+SE of %-
relaxation,
*p<0.05; signigicantly different from BRL
38227.
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Fig. 3. Effects of potassium channel blockers (10° M
of eash drug) on the isolated rat detrusor
muscle. Values are expressed as Mean+SE of
%-change in basal tone.

*p<0.05; significantly different from control.
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Table 1. ECs, and Emax of RP 52891, BRL 38227 and
pinacidil of the isolated detrusor muscle strips of
the rats in the presence of procaine

EC;, (nM)
Group RP 52801  BRL 38227 Pinacidil
Control 97+14% 877+178 68.1+274
Pro-6 51£23 569+42.4 15.9+6.1
Pro-5 6.3+1.9 458+187 64.1%313
Emax (%) ]
Group RP 52891 BRL 38227 Pinacidil
Control 85.24+1.7 822427 74.6 4.6
Pro-6 82.1+4.7 80.8+8.9 73.3£39
Pro-5 793£3.1 84.6+5.0 68.1£5.0

Values are expressed as ECy,*+SE and Emax+SE
calculated by the curve-fitting (to Clark's equation of drug-
receptor interaction) of the concentration-response curves.
Pro-6, Pro-5 mean the concentrations of procaine 10° M
and 10° M, respectively.
T p<0.05; significantly different from BRL 38227

(n=7 for each group).
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Fig. 4. Eifects of procaine on the relaxant action of
the potassium channel openers on the isilated
rat detrusor muscle. pro-6; procaine 10 M,
pro-5; procaine 10° M. Values are expressed
as Mean-£ SE of %-relaxation.
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Table 2. EC;, and Emax of RP 52891, BRL 38227 and
pinacidil of the isolated detrusor muscle strips of
the rats in the presence of apamin

ECyy (nM)
Group RP 52891 BRL 38227 Pinacidil
Control 9.7+14% 87.7+£178 68.1+274
Apa-6 14.6+2.6 193.1%x1151 59423
Apa-5 40.6+19.2  70.6::43.0 42.8426.0
Emax (%)
Group RP 52891 BRL 38227 Pinacidil
Control 852+1.7 822427 74.6£4.6
Apa-6 79.11+2.0 70.7+6.8 67.1+34
Apa-5 704+4.7%  64.616.0* 67.0+£5.8

Values are expressed as EC,+SE and Emax+SE
calculated by the curve-fitting (to Clark's equation of drug-
receptor interaction) of the concentration-response curves.
Apa-6, Apa-5 mean the concentrations of apamin 10° M
and 10° M, respectively.
1 p<0.05; significantly different from BRL 38227
(n=7 for each group).

*p<0.05; significantly different from control

(n=7 for each group).
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Fig. 5. Effects of apamin on the relaxant action of the
potassium channel openers on the isolated rat
detrusor muscle. apa-6; apamin 10° M, apé-S;
apamin 10° M. Values are expressed as Mean
+SE of %-relaxation.

*p<0.05; significantly different frim control.

Table 3. ECs, and Emax of RP 52891, BRL 38227 and
Pinacidil of the isolated detrusor muscle strips of
the rats in the presence of glibenclamide

ECs (aM)
Group RP 52891 BRL 38227 Pinacidil
Control 97+14% 87.7+178 68.1+274
Gli-6 121122 297.11+64.4% 2358128.5*

Gli-5 234.5+20.9*% 850.2+97.1* 567.3+133.3*




Emax (%)
Group RP 52891 BRL 38227 Pinacidil
Control 852+1.7 822427 74.61:4.6
Gli-6 68.711.8* 759+2.6 67.1+13
Gli-5 67.0+1.0* 61.14+1.3* 64.3+2.7

Values are expressed as BECy+SE and Emax+SE
calculated by the curve-fitting (to Clark's equation of drug-
receptor interaction) of the concentrationz-response curves.
Gli-6, Gli-5 mean the concentrations of glibenclamide 10°
M and 10° M, respectively.
T p<0.05 ; significantly different from BRL 38227
(n=7 for each group).

*p<0.05 ; significantly different from control

(n=7 for each group).
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Fig. 6. Effects of glibenclamide on the relaxant action
if the potassium channel openers on the
isolated rat detrusor muscle. gli-6;
glibenclamide 10°M. gli-5 ; glivenclamide 10
M. The intersections of dotted lines with
curves and abscissa indicate the 1/2E,,, and
ECsy, respectively. values are expressed as
Mean £ SE of %-relaxation.

*<0.05; significantly different from control.
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Fig. 7. Concentration-response curve (A) and a typical
drawing (B) of the response to a cumulative
addition of galanin to the detrusor muscle strip
isolated from rat. C; control, nontreated state
*p<0.05; significantly different from control.
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Characteristics of Potassium Channel in the Isolated Rat Detrusor Muscle

Myeong Soo Jang, Eun Me Choi, Jeoung Hee Ha
Kwang Youn Lee, Won Joon Kim

Department of Pharmacology
College of Medicine, Yeungnam University
Taegu, Korea

The purpose of this study was to investigate the characteristics or the potassium channels existing in the rat
urinary bladders,

Smooth muscle strips of rat detrusor urinae were examined by isometric myography. Relaxation responses of
detrusor muscle strips to the three potassium channel openers pinacidil, a cyanoguanidine derivative, BRL 38227,
a benzopyran derivative and RP 52891, a tetrahydrothiopyran derivative were examined. The potassium channel
openers reduced the basal tone, and the rank order of potency was RP 52891 pinacidil>) BRL 38227. Procaine, an
inhibitor of the voltage-sensitive potassium channel tended to increase the basal tone, but it did not affect the
relaxant effects of the calcium-activated potassium channel opener did not antagonize the relaxant effects, but it
reduced the Emax of RP 52891 and BRL 38227. Glibenclamide, an inhibitor of the ATP-sensitive potassium
channel, antagonized the relaxant effects of pinacidil, RP 52891 and BRL 38227 reducing the Emax of RP 52891
and BRL 38227. Galanin which inhibits secretion of insulin through opening the ATP-sensitive potassium
channels in pancrestic S-cells rather increased the basal tone of the isolated detrusor strips.

These results suggest that the urinary bladder of the rat has mainly the ATP-sensitive, glibenclamide sensitive

potassium channel, which is a different type from that in the pancreatic f-islet cells.

Key Words : Potassium Channels, Pinacidil, BRL. 38227, RP 52891, Glibenclamide, Apamin, Galanin



