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ABSTRACT

Effects of Antidepressive Agents on the Modulation of Colonic

Motility in Mouse

Oh Hyun Jung
Advisor: Prof, Sang Hoon Kim M.D. Ph.D.

Department of Medicine, Graduate School of Chosun University

Tricyclic antidepressants were beneficial to not only depression but also
functional gastrointestinal motility disorders. This study was investigated
to the antidepressants effects on spontaneous pacemaker activities of
cultured colonic interstitial cells of Cajal (ICC) from mouse using whole-
cell patch clamp technique in 30°C, RT-PCR and Ca*"imaging. Colonic
ICC generated spontaneous periodic pacemaker potentials in currents-
clamping mode. The pacemaker potentials were not modified by
tetrodotoxin (a voltage-dependent Na™ channels blocker), nicardipine (a
voltage-dependent Ca®" channels blocker), or tetracthylammonium (a

voltage-dependent K™ channels blocker). However, glibenclamide (an

iv



ATP-sensitive K channels blocker) depolarized the resting membrane
and increased frequency of pacemaker potentials. Exposure of
imipramine also depolarized the membrane and increased frequency of
pacemaker potentials. Pinacidil, an opener of ATP-sensitive K’ channels,
hyperpolarized the membrane and inhibited the generation of pacemaker
potentials. Pinacidil-induced effects were recovered to normal by
glibenclamide or imipramine. However, 5-hydroxydecanoic acid, a
mitochondrial ATP-sensitive K channels blocker, had no effects on
pacemaker potentials. In RT-PCR analysis, c-kit positive ICC expressed
Kir 6.1 and SUR 2B subunits of ATP sensitive K channels. In recording
of intracellular Ca®* concentrations using Fluo-4, imipramine or
glibenclamide increased the Ca>" oscillations. These results suggested
that imipramine suppressed the basally activated ATP sensitive K
channels that are related intracellular Ca*" oscillations. Therefore, it
seems that imipramine may useful to improve the altered colonic motility,

especially in decreased motility disorders.

Keywords: imipramine, colon, interstitial cells of Cajal, pacemaker

potentials, ATP-sensitive K’ channels.
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Figure 1. Typical trace of pacemaker potentials in current clamping mode
(A) and spontaneous inward pacemaker currents in voltage clamping
mode at a holding potential of -70 mV (B) in colonic interstitial cells of

Cajal from mouse.
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Figure 2. Effects of various channels blocker on pacemaker potentials in
colonic interstitial cells of Cajal. Tetrodotoxin (1 pM, voltage-dependent
Na' channels blocker) (A), Nicardipine (1 pM, voltage-dependent Ca**
channels blocker) (B) and tetracthylammonium (2 mM, voltage-

dependent K channels blocker) (C) did not modify the pacemaker

potentials.
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Figure 3. Effects of glibenclamide, an ATP-dependent K’ channels
blocker, on the pacemaker potentials and on the pinacidil-induced effects
Glibenclamide (10 pM) (A) alone depolarized the membrane and
increased the frequency of pacemaker potentials. Pinacidil (1 uM) (B), an
ATP-dependent K" channels opener, hyperopolarized the membrane and
inhibited of pacemaker potentials and these effects were recovered to
normal by glibenclamide. Response to glibenclamide and pinacidil on
pacemaker potentials are summarized in (C), (D), and (E). Bars represent
mean values = S.E.M. *(P<0.05). Con : Control, GBC : Glibenclamide,

PD : Pinacidil, RMP : Resting membrane potentials.

19



_O|_7F_
—| =

2 MZO0|A ATP

AHO|

Bl
3

ol

H ATP-O|EY ZHE &

=
—

LFEFLY

7tgt ALOIE MZO|A RT-

F

71?5t B

-+
(@]

e &5

=
—

Z9|

2
=

PCRE O|83}0{ ATP-O|ZEA ZE 20| T OFY (subunits)

}SICH RT-PCR B A Z T} cKit FAMZO|A Ky 6.1 3F SUR

H_I__I_
=gl

E|X| O} Ky 617}

b
=2

@ 6.2 1 SUR 1&

P EMES LIEHACH

ATP-O|EY HE SE7

e

SUR 2B}

(Fig. 4) (n=6).

Tﬁ



600

400

Figure 4. Agarose gels of the RT-PCR products of the subunits of ATP-
dependent K’ channels using colonic interstitial cells of Cajal. This
representative 1.2% agarose gel was loaded with 5 pl of PCR product and
stained with ethidium bromide. The markers shown in lane indicate bp.
Ki: 6.1 and SUR 2B primers produced the expected products in c-Kit

positive cells.
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Figure 5. Effects of imipramine on the pacemaker potentials in colonic
interstitial cells of Cajal. (A), (B), (C), and (D) show pacemaker
potentials to imipramine (10, 20, 30 uM or 50 uM respectively). 20 uM
imipramine increased the frequency of pacemaker potentials and high
concentration of imipramine (30 and 50 uM) depolarized membrane.
Response to various concentration of imipramine on pacemaker
potentials are summarized in (E), (F), and (G). Bars represent mean
values = S.E.M. *(P<0.05) Significantly different from the untreated

control. Con : Control, RMP : Resting membrane potentials.

XD



Desipramine (uM)
C 20 Con 10 20

S -40:
&
=)
2 -60
-5
8 0%
-40 M D 204
m Desipramine 10 pM 2 min E
w)
z —
B B
Z 10
-15 ‘ gz
=
| : *
| g
Ll
-60 = 9
mv = Con 10 20
Desipramine 20 pM E Desipramine (uM)
407
z30] _— o
2
=20
= *
Z 1o
Con 10 20

Desipramine (uM)

Figure 6. Effects of desipramine on the pacemaker potentials in colonic
interstitial cells of Cajal. Desipramine (10 pM) slightly increased the
frequency of pacemaker potentials without change of resting membrane
potential (A). At 20 uM of desipramine inhibited the generation of
pacemaker potentials (B). Response to various concentration of
desipramine on pacemaker potentials are summarized in (C), (D), and (E).
Bars represent mean values = S.E.M. *(P<0.05) Significantly different
from the untreated control. Con : Control, RMP : Resting membrane

potentials.
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Figure 8. Effects of 5-hydroxydecanoic acid, a mitochondrial ATP-
dependent K" channels blocker, on the pacemaker potentials in colonic
interstitial cells of Cajal. 5-hydroxydecanoic acid (10 uM) did not modify
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intracellular Ca®" oscillations in colonic interstitial cells of Cajal.

Glibenclamide (10 pM) (A) and imipramine (20 puM) (B) increased

intracellular Ca®" oscillations.
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