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Activation of the Cardiac ATP-Sensitive K* Channel by KR-30816,
a Newly Synthesized Potassium Channel Opener

Kyoung Suk Rhee, M.D.,, Jae Ki Ko, M.D.,
Yong Geun Kwak, M.D.,* Soo Wan Chae, M.D.*
Department of Internal Medicine and Pharmacology,* Chonbuk National University College of Medicine,
Chonju, Korea

Background : The effects of a newly synthesized potassium channel opener, KR-30816((—)-
(nitro-2-hydroxymethyl-2-methyl-2H-1-benzopyran-4-yl) pyridine oxide) on the action potential
of papillary muscles of guinea pigs and the ATP-sensitive potassium channel current(Ix atp)
of single ventricular muscle cells of rats were examined to make clear its action mechanism
on the Katp channel.

Methods : We used the conventional microelectrode and the excised inside-out patch confi-
guration.

Results . KR-30816 caused a shortening of the action potential duration in dose-dependent
manner, which was inhibited by glibenclamide(3uM). Before run-down of the K* channel,
KR-30816 activated the cardiac ATP-sensitive K* channel only in the presence of ATP and
shifted the dose-response relation curve between [ATP]; and the channel activity to the right
in parallel. After run-down of the Karp channel. KR-30816 did not affect the channel opening
either in the absence or in the presence of UDP.

Conclusion . These results suggest that KR-30816 antagonizes the inhibitory effect of ATP
on the Karp channel in a competitive manner, thereby enhancing the channel openings.

KEY WORDS : KR-30816 - Potassium channel opener - ATP-sensitive K* channel - Action-
potential - Patch clamp technique « Heart.
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Aol X 97% 0y+5% COy2 XE3HAJZ] Tyrode £
(Z4 1 137mM NaCl, 5.4mM KCl, 1.05mM MgCly,
0.45mM NaH,POy, 11.9mM NaHCOg, 1.8 mM CaCl,
2 5mM dextrose) o] ol A& AANYT A3
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Fig. 1. Chemical structure of a standard potassium cha-
nnel opener, lemakalim, and a newly synthesized
agent, KR-30816.

EAetell Al KR-308169] &5 WAV dEFEH=
&A 3] A=A (Fig. 2).
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Fig. 2. Effects of KR-30816 on action potentials in isolated papillary muscle of guinea pig. A, A typical represen-
tation of action potential in the presence of KR-30816 , and in the presence of KR-30816 and glibencla-
mide(3mM ). B. Dose-response curve for effects of KR-30816 on action potential duration at 90%
repolarization(APDgo) of isolated papillary muscles of guinea pig. Each point with vertical bar denotes

the mean with SEM from 6 observations.

ctance®] % Fx 239 (Fig. 3).

Fig. 43 ATP 1mM EA38e A excised inside-out
patch WO 2 KR-308169 Kyrp B2 ATEAFAE
#23 Aot} Excised inside-out parch 4 ¥
HU 2 439 Kyp T2E AZT 1mM ATPO
ol A3 AA AL, ATP ImM E R 3kl A KR-
308162 3X1077, 107° 8X107% 22| 107% MZE
Z7FA 2ol wel Kapp 529 848 inside-out patch
A & AgEeMdg(p,)d g 7zt Mg
(P,) 9] ¥](Z relative channel activity) 2 YE}W-& o,
ATP ImM & KR-30816 F%Z 3X1077, 107,
3X1070 28 107 M2 F7HA 7ol wpel zhzte)
relative channel activi[yﬂ 0.21+£0.08,0.43+0.11,0.78

'O
ERIE

+0.13, 0.98+0.062.2 KR-30816 FxLo H] &3}
7 El Ao Karp 529 unitary conductance & ¢F
70pSE hEFoI Y KR-30816 H7} Folx WFo]
At (Fig. 4B).

Fig. 5A90 4, ATP7} §le LE5 = K* §9(F K5
ool A AEHYE —60mVE LY inside-
out patch Al A GUF 271 Hf 2 S43tE o,
o] dUE g AF AL ATPEE7} 0.01, 0.03, 0.1,
0.3 ¥ ImME F7}g9 ola} relative channel acti-
vity7} 0.89+0.08, 0.74+0.09, 0.41+0.11, 0.073+ 0.
12, 0.001+0.06 22 ATP F59| vl &8l A=Y
t}(Fig. 5C). Fig. 5BT inside-out patchol] A} KR-30816
o o3 Karp EZEAZ 7o) 3 ATPY] A G E
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Fig. 3. Effect of KR-30816(107°M) on the Karp channel activity in ATP-free internal solution before run-down.
The holding potential was —60mV. Tracing showing effect of KR-30816 on the Karp channel activity
of excised inside-out patch membrane in ATP-free internal solution.
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Fig. 4. Effect of KR-30816 on the Karp channel activity under the presence of ATP(1mM) before run-down.
The holding potential was —60mV. A, Tracing showing effect of KR-30816 on the Karp channel activity
of excised inside-out patch membrane under the presence of ATP(1mM). B, Graph showing
dose-response relation between relative channel activity and the concentration of KR-30816 from the
same patch in A. Each point with vertical bar denotes the mean with SEM from 8 observations.
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Fig. 5. ATP dependence of the spontaneous and KR-30816-induced Kate channel activity. The holding potential
was —60mV. A, Tracing showing that the inside-out patch configuration exhibited brisk Karp channel
activity in ATP-free solution, which was inhibited by ATP in a concentration-dependent manner. B,
tracing showing the inhibitory effect of ATP on the Karp channel activity in the presence of 10mM
KR-30816. C : Graph showing relation between relative channel activity and [ATP]; from tha same
patch in A and B. Relative channel activity represents the relative value at zero ATP after inside-out

patch.
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o} 3 KR-308169] A} Fig. 6B YERAA+Hl, KR-
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284 9% FA 2 oY dFFAE
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39 52 SELIF ATP 1mMd 93] 943 o4
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Fig. 6. Effect of KR-30816 in bathing solution on the Karp channel activity after rundown. The holding potential
was —60mV. A, tracing showing effect of the KR-30816 on the Karp channel activity in ATP-free
internal solution after channel run-down. After channel run-down, KR-30816 10mM was added to
the bathing solution. B, tracing showing effect of KR-30816 on the UDP-induced Katp channel activity
in ATP-free internal solution after channel run-down. After channel run-down, UDP 3mM was added
to the bathing solution. Subsequently, KR-30816 was added to the bathing solution.
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Fig. 7. Influence of KR-30816 on the inhibitory effect of ATP on the UDP-induced Karp channel activity after
run-down. After channel run-down, UDP 3mM was added to the bathing solution. Subsequently, respec- .
tive ATP and KR-30816 were added to the bathing solution. The holding potential was —60mV.
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