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Effect of Cisapride on ATP-sensitive K Channel of Ventricular Cell

Sung-Gi Moon, M.D., Byeong-Hyun In, M.D.,
Won-Ho Kim, M.D., Jae-Ki Ko, M.D.
Department of Cardiology, College of Medicine, Chonbuk National University, Chonju, Korea

Background[] It has been generally accepted that Cisapride(Prepulsid® or Propulsid”™), a widely
used gastrointestinal prokinetic agent, is associated with Torsades de Points, a life-threatening
arrhythmia.

Recently, cisapride-induced APD(action potential duration)-prolongation was inhibited by gliben-
clamide, a Krp channel blocker. But the direct effect of cisapride on Karp channels has not been
studied until now.

Therefore, we investigated cisapride’s effects on Krp channels of isolated rat ventricular myocytes.

Method[] After the isolation of rat ventricular myocytes, we analysed the single channel current

with patch pipettes. The method of analysis was the student t-test.

Result[]

1) Cisapride(10® M-10" M) inhibited K xrp channel opening without changing channel conductance
K, was about 20uM, and Hill coefficient was 0.75.

2) Cisapride inhibited pinacidil-induced K rp channel opening in the cell attached mode.

Conclusion[] These results suggest that cisapride-induced APD prolongation and arrythmic effects
may be partly related to Karp channel inhibition.

KEY WORDSUO Cisapride * Kxrp channel - Ventricular cell.

00 0000, Cisaprided 00 00000 00O

M = 00,0 00 000 5-HT, 000 00000 O

00 0DO0*?, 000 00 00000 00000 O

2—methoxy—4—amino—5—chloro—substituted ~ 00 00000, Cisapridell 000 0000 5-
benzamided OO0 O, 0000, 000,000 0 HT, 0000 0000 000 0000070 00
0000 00 00 000 00000 000 00 O c—AMP OO0 protein kinase AD 0000 O

g 76 O



00 00OD0O00%. 00 DO0O000O0 000 O
0 000 5-HT, 0000 cloningdOO, O OO
OO0 m—RNAO O0O0O0O O adenyl cyclasel O
000 000 00™. 00 00 cisaprided OO0
00 000 OO0 000 OO0 0000, long QT
syndromed 0000, 000000 0OO0O0OCO
00, 000 0000 0000000 00000,
000000 00000 0O0o oo,

0000 cisaprideD 000000000 Kare O
00000 glibenclamideD OO0 0000 0000,
cisaprided] Karp 000 00 OO0 000 00O
0 000O00. 000 D00 0O 0000 rat ven—
tricular myocytel 0000 cisaprided Kare 00O
0 000 000 000 o0Oo00.

The 2

1. Ch MMz 22

00 250g OO0 Sprague Dawleyd ratd OO
0000 O000 O 000 00 Langendorff OO
0O 00000 000 3700 Krebs—Henseleit 00
(O 00118mM NaCl, 5.7mM KCI, 1.2mM MgSOs,
1.2mM KH2PO,, 10mM HEPES, 25mM NaHCOs,
10mM pyruvate, 11mM dextrose 0 1mM CaCl,)
O 00 4mid0 OO0 OOO0O0O OO0 500 OO0
O0.0 0 00 000 00 000 Ca**—free
Krebs—Henseleit 0000 O00O0OO O collagenase
(Worthington) 22.5mg/30mI0 OO0 Ca?"—free
Krebs—Henseleit 0000 O00O0O0 O0OOOO. O
00 000 0000 1% albumind OO0 Ca?'—
free Krebs—Henseleit 00000 OO0 OO0 O
000000 o000, 0000 000 ooog o
000 0000 albumin 1%0 00 O Ca**—free
Krebs—Henseleit 000 0000 000 OO0OO
O.00,0000 000 00000 (inverted mi—
croscope, Reichert—Jung, Biostar)D OOO0O O
00 bathD OO0 O OO0 OO0 OOO OO0
0O 000 000 0000 oo ooo ooooo.

2. O™ = M=
000000000 OO0 0000 (patch pipette)

O OO0 1.5mm0O borosilicate 00O (Kimble, Ki—
max-51, 1.5 —1.8x 100mm, 00)0 000000
0 O (2—stage pipette puller, Narishige, PP—83, O
0) 00000 000 304MQ 0000 OO OO,
000000 (stereozoom—microscope) OO0O0 O
00 0O 0000 0000 sylgardD OO0 O O
00 0000000 0O 1000 0000 ooooo.
000 0000 000 00000 000 ooo o
000 00000 OoooOoOooo oooooo o
0 000 000 4MQ OO0 000 Oo0.

3. HUSZE MRL =

0000000 gigaohm—seal patch clamp OO
OO0 cell atlach patch O excised inside—out
patch 00O (Hamil O 1981)00 0000 OO0
patch clamp O OO (Axon Instruments, Axopatch—
1D, 00)O 000 000000000 (digital pulse
code modulator, Sony, PCM—-501ES, 0 0)0 OO
000 (Gold Star, GHV—-9000, O 0O)0 OOOOO
0,00 000 0000 00000.00,0000
OO0 000 O cut—off frequencyd 20K HzO,
000000 (Gould, 3400, O0O)O OOO OOO
300HzO 0OOOO OOOOO. 00, 00000 O
00 000 00000 K-5 00@00140mM
KCI, 2mM MgCl,, 5mM EGTA O 10mM HEPES,
pH 7.2)00 O0O0OO, bath OO0 OO0 K-5000
ooooo.

4. CIUSZHEL KEEN

000 0000 000 oooooooo A/D
converter(Digidata 1200, Axon Instruments, 0 0)
0 0000 000(Hyundae, 4038DX, O00)O O
OO0 O0ODO0.0000000 open probability
(Po)0 Spruced ™0 00 000 OO0 0DOOOO.

N
POl (4§ )/ Te N)
=1
0,0 000 tjogod, 2, 3, ...) NOO 000
00 0 000 0000000 000 00 00 O
0,j0 O levelDD 00 00 000 O, Tdd O
000000 000 00, NO control 0000

g 770



(ATP-free)l0 OO0 OOOOO OO0 OO O
000 0O 0000 PoO 600 OO0 OOO OOO
00000 0000 OOooo. 0o, relative open
probabilitydl OOO0O pClampd OOO0O OOO
000 PoO OOODOD OOOO OOO PoO O
0O 0000 ooooo.

4. A 2A
0000 OO0 0000 Student’s t—testd O
googd.

2 af

1. Karp S20| CHSE M ZLHS] ATP % gli-
benclamide®| &x}

0O 0000 OO0 00O00000 0000 Kare
000 000 oooo, ATP O glibenclamidel
OO0 000 0OO0OD0O 0000 OO0 excised
inside—out patch 0000 O0O0O0O OO0 OO O
0000 ATP O0O0O(Fig. 1A) glibenclamided O
O0(Fig. 1B) OOOOO. ATPO 0.01, 0.03, 0.1,
03, 1mMO 00000 OO 0DOOO OO0 OO
0 0000 00000, D00 ATPO Kare OO
OOoo, Hill OOd, ralative open probability
1/(10 ([cisapride]/K)MO O 50%0 00000 O
OO0O0 ATPO OO0, KO 821y MOOOO, Hill
coefficient, nO 1.96 O00O0O. 000 OO0 Kare

OO0 0000 glibenclamide 0.03,0.1,0.3,1, 3u M
00 000000 000000 0ooo oo ko
37l uyMOOO. OO0 ATP O 000 Karp OO
OO0 glibenclamided 00O OO0 OOOOO OO
0 000 0000 000 Kap OO0OO O O OOO.

B 1 3

0.3
003 01 S r—"

Glib(umol/L)

—_ T

Fig. 1. Inhibitory effect of ATP (A) and glibenclamide (B)
on Kare channel activity. obtained from isolated
single rat ventricular myocyte. Records were
made from excised inside-out membrane patches
obtained from isolated single rat ventricular my-
ocyte. In this and following figures, the membrane
potentials was held at —60mVDO dashed lines
represent closed level for Kate channels. The
current records were filtered at 300Hz.
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Fig. 2. Effects of intracellular cisapride on Kare channel activity cisapride inhibits Karp channel activity dose-
dependently in excised inside-out membrane patches. Drug was treated in bath solution. Records were

obtained as described in Fig. 2.
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Fig. 3. Dose-response relationship between relative ch-

annel activity and concentration of cisapride.
Solid line is computer fit to Hill equationd yO
1/{10 ([cisapride]/Ki)"}, where K is the concent-
ration of cisapride causing half-maximal inhibition
and n is the Hill coeffcient. Parameter values for
the best fit ared K 1.793% 105, n0 0.75.

Fig. 4. Effects of infracellular cisapride on unitary con-

ductance of Karr channels. Unitary currents were
measured at various membrane potentials in the
absence and presence of cisapride. Respective
slope conductances of inward currents are 61.7,
62.5, 61.8 and 62.3pS in the presence of 0, 1, 3
and 10p M cisapride.
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Fig. 5. Effects of extracellular cisapride on Kare channel activity. Cisapride inhibit pinacidil-induced Karp channel
activity dose-dependently in cell-attached membrane patches. Drug was treated in bath solution. Records
were obtained at membrane potentials, -60mV.
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