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Abstract—The effects of different K' channel blockers were investigated on the non-adrenergic non-
cholinergic (NANC) relaxations in the circular muscle of the rabbit proximal stomach. Non-selective
blockers of K* channels, 4-aminopyridine (4-AP, 3~30 kM) and tetraethylammonium (TEA, 100~1000
M) significantly enhanced the NANC relaxations in a concentration-dependent manner. The enhance-
ment was more prominent for the NANC relaxations induced by the electric field stimulation (EFS)
with lower frequencies. Blockers of large conductance Ca’*-activated K* channels, charybdotoxin and i~
beriotoxin, a blocker of small conduntance Ca**-activated K* channels, apamin and a blocker of ATP-
sensitive K* channels, glibenclamide had no effect on the NANC relaxations, respectively. Exogeneous
administration of nitric oxide (NO. 1~30 uM) caused concentration-dependent relaxations which show-
ed a similarity to those obtained with EFS. None of the K* channel blockers had an effect on the con-
centration-dependent relaxation in response to NO. These results suggest that prejunctional K* chan-
nels regulate the release of NO from the NANC nerve in the rabbit proximal stornach as the inhibition
of prejunctional K* channels increases the NANC relaxation induced by the EFS.

Keywords [ ] Rabbit proximal stomach, Electrical field stimulation, Non—adrenergic non-cholinergic re-
laxation, Nitric oxide, K+ channels, Prejunctional modulation.
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Fig. 1— Typical tracing showing the effect of the non-
selective blockers of K* channels, (a) 4-am-
inopyridine and (b) tetraethylammonium, on
the relaxation to electrical field stimulation (1~
20Hz, 0.5ms) in a circular muscle strip of the
isolated rabbit proximal stomach. The experi-
ments were performed in the presence of a-
tropine (1uM) and guanethidine (3 pM).
Electrical field stimulation (1~20Hz, 0.5ms
for 5secs) was added at dot. 4-Aminopyridine
(4-AP, 30 uM) and tetraethylammonium (TEA,
1000 pM) were added at arrow. a and b were
different preparations. Similar results were ob-
tained at least 7 other experiments. Tracing-
breaks represent periods of tissue equilibration.
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Fig. 2 — Frequency-response curve showing the effect of
(a) 4-aminopyridine (@, 3uM: A, 10puM: W,
30 uM), (b) tetraethylammonium (®, 100 uM:
A, 300 uM:. B, 1000 uM) on the relaxation in-
duced by electrical field stimulation (©, 1~20
Hz. 0.5ms) in a circular muscle strip of the iso-
lated rabbit proximal stomach. Results were
shown as mean+SE. from 7 to 25 experi-
ments. and expressed as percentage of re—
laxation induced by 20 Hz in the absence of 4-
AP or TEA. *PX0.05, significantly different from
control values, Student’s # test for unpaired ob-
servation. Other experimental conditions were
the same as those described in Fig. 1.

NANC OjRIHi20)] CHEt MEf={l K' CHANNEL X}
EHIe) A%

9] 249 NANC o)ghhg-2 large con-
ductance Ca’*-activated K' channel el
charybdotoxin (CTX, 10~100nM)# iberiotoxin
(IBTX, 10~100 nM), small conductance Ca*"~ac-
tivated K™ channel 2F2#]¢} apamin (1~2 pM) 3}
ATP-sensitive K™ channel xgtA|¢] glibencla-
mide (0.3~3uM)< 2z} AX2)saS W FroA4U
= Ggo] AT (Fig. 3).

Qj0{A ¥O048t NITRIC OXIDE (NO)Sj O|2kE
0] LY+ K* channel X}EHR|Q| &k

9 ZRel AT FHd 9B NO (1~30
uM) el FEE F7HA7IEAM FA3HE i HA7R=
22 dozl NANC o| g3 vls:dh 2 olE&A o
gkg-g dozlon ol ojgytg-2 HlMdex K*
charmel 2FgHAIQl 4-AP (30 uM) 2 TEA (1000
uM). large conductance Ca**-activated K chan-
nel A1) CTX (100nM) ¥ IBTX (100 nM),
small conductance Ca**-activated K* channel 2+
@A) apamin (2 uM)3 ATP-sensitive K™ chan-
nel P42 glibenclamide (3 pM)E 2z}t Al st



402 7 w4 gy

Reloxation (%)

a
120 120
100 100
80 8o
80 80 I
40 ok 7
20 20

0

n n .
1 2. 5.0 100 200 t.0 25 5.0 10.0 200

EFS (H2) EFS (Hz)
c d
120 120 ¢
g 100 100
g 80 80
= 60 €0
o /
x »’
o 40 40
®
x 20 20
o Q
2.5 50 100 200 1.0 2.5 5.0 10.0 20.0
EFS (Hz) EFS (Hz)

Fig. 3 — Frequencyresponse curve showing the effect of
(a) charybdotoxin (CTX: ®, 10nM: A, 30nM:
B, 100nM), (b) iberiotoxin (IBTX : ®. 10nM; A,
30nM: B 100nM), (¢c) apamin (@, 1uM: A, 2
uM) and (d) glibenclamide (@, 0.3uM: A 1pM:
H, 3uM) on the relaxation induced by electrical
field stimulation (0, 1~20Hz, 0.5ms) in a cir-
cular muscle strip of the isolated rabbit proximal
stomach. Results were shown as mean*+SE.
from 4 to 24 experiments and expressed as per-
centage of relaxation induced by 20 Hz in the ab-
sence of CTX, IBTX, apamin or glibenclamide.
*P{0.05, significantly different from control
values. Student’s t test for unpaired observation.
Other experimental conditions were the same as
those described in Fig. 1.
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Typical tracing showing the effect of (a) the
non-selective blocker of K* channels, 4-am-
inopyridine (4-AP) and (b) the blocker of large
conductance Ca’'-activated K* channels. char-
ybdotoxin (CTX) on the relaxation to nitric ox-
ide (NO) in a circular muscle strip of the iso-
lated rabbit proximal stomach. NO (1~30 uM)
was added at dot. 4-AP(30 uM) and CTX(100
nM) were added at arrow. Similar results were
obtained at least 4 other experiments. Tracing-
breaks represent periods of tissue equilibration.
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Fig. 5— Concentration-response curve showing the effect of (a) 4-aminopyridine (4-AP: ®, 30M), (b) tetraethy-
lammonium (TEA : @, 1000 uM), (c¢) charybdotoxin (CTX : @, 100 nM), (d) iberiotoxin (IBTX : @, 100 nM),
(e) apamin (@, 2 uM) and (f) glibenclamide (®, 3 tM) on the relaxation in response to nitric oxide (NO: O,
1~30 uM) in a circular muscle strip of the isolated rabbit proximal stomach. Results were shown as mean S.
E. from 4 to 11 experiments and expressed as percentage of relaxation induced by 30 UM of NO in the ab-
sence of 4-AP. TEA, CTX, IBTX, apamin or glibenclamide. *P<0.05, significantly different from control values,

Students t test for paired observation.
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