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New therapeutic strategies for irritable bowel syndrome targeting cannabinoid
receptors and T-type calcium channels
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The present study demonstrates that Cav3.2 T—tyﬁe Ca2+ channels play an
important role in butyrate and TNBS-induced colonic pain. On the other hands, CB1 or CB2 receptor
agonist did not show a clear effect in these models. We also clarified that, among existing drug,
bepridil, an antiarrhythmic drug and antianginal drug, and pimozide, a typical antipsychotic drug,
markedly reversed colonic pain. Therefore, our findings support that the development of a more
selective drug for T-type Ca2+ channel using bepridil or pimozide as a lead compound could be a new

therapeutic strategy for irritable bowel syndrome.



T Ca&

TTA-A2

3 Ca3l 33 Ca3.2
G 7
CB, 2 CB:
T ca*
T ca* T Ca?*
5,6)
6-prenylnaringenin (6-PNG) T Ca*
Cav3.2 HEK?293
CB1 NG108-15
( 1 6-PNG CB>
T Ca®*
6-PNG
Ca3.2
T Ca?*
Ca3.2
(IBS)
CB1 CB2
QoL
T Ca?*
bepridil
pimozide T C&*
ca
1) IBS
IBS
Frey filament
2) TNBS
TNBS 2mg/mouse 50 uL
TNBS 6
1) Butyrate ddy
ddy butyrate
T
T 6-PNG
2) C57BL/6 butyrate

ca

CB:1
CB:

CB:

ca?

von

Cav3.2



Butyrate Cav3.2 C57BL/6

Ca3.2 KO butyrate C57BL/6
T TTA-A2 1 mg/kg
(Fig. 1) C57BL/6 butyrate
Cav3.2 KO
(Fig. 1)
A B
[000s8g| [002g] [016g]| [10g | e _
220 2 g 257 A
215 §8 20
Z 10 dok ok co 15
53 ok K /i S5 10
ZOVVTTA V VTITA V VTTA V V TTA(p) 580

V Bu V Bu vV Bu V Bu (icol) .
20 20 20 20 (umolfmouse) TTA(ip) - - +
Distention + + +
+

Bu 20 {i.col.) - +

D
Bu or V {i.col.) Bu or V {i.col.)
] Se
@ foiR—
§ 15 0.008 g 15 002g §§ gg U
© 10 10 8?20
= % * * * €915
g 5 IR I 5 5510
2 f it B3
g 0 O r T T T T T 1 E® 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 32
Day after the onset of Bu treatment Day after the onset of Bu treatment L&
: WT orko &N O©
Bu orv{( | col.) BuorV {i.col.) ) )
] Distention + + + +
g 15 0169 15 Bu20{icol) - + - +
&) Fk *
§ 10 . ¥ % % A
a == % % ;T §T E
o 5 5 T T TT
3 ft 1t 1t 1 11t
(=]
Z 0 I T L L T T 1 0 r T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Day after the onset of Bu treatment Day after the onset of Bu treatment
o,V ; e O,V . ! .
A, Bu20 umollmouse]m WT mice ¢, Bu20 pmol/mouse:lIn Cay3 2-KO mice
Fig. 1
3) Butyrate ddy CB;
CB:
CB: ACEA butyrate
CB2 AM1241 butyrate
4) TNBS T
IBD TNBS T
TNBS 2 6
T TTA-
A2
5) TNBS bepridil pimozide

TNBS bepridil pimozide



4 4 0 0

Matsui Kazuki Tsubota Maho Fukushi Saaya Koike Nene Masuda Hiroshi Kasanami Yoshihito 140

Miyazaki Takaya Sekiguchi Fumiko Ohkubo Tsuyako Yoshida Shigeru Mukai Yutaro Oita Akira

Takada Mitsutaka Kawabata Atsufumi

Genetic deletion of Cav3.2 T-type calcium channels abolishes H2S-dependent somatic and visceral 2019

pain signaling in C57BL/6 mice

Journal of Pharmacological Sciences 310 312
DOl

10.1016/j . jphs.2019.07.010

Tsubota Maho Kawabata Atsufumi 154

Regulation of Cav3.2-mediated pain signals by hydrogen sulfide 2019

Folia Pharmacologica Japonica 128 132
DOl

10.1254/fpj .154.128

Tsubota Maho Matsui Kazuki Nakano Maki Kajitani Rie [Ishii Yuko Tomochika Ken Nishikawa 887

Yuta Fukushi Saaya Yamagata Ayumu Sekiguchi Fumiko Okada Takuya Toyooka Naoki Kawabata

Atsufumi

Essential role of Cav3.2 T-type calcium channels in butyrate-induced colonic pain and 2020

nociceptor hypersensitivity in mice

European Journal of Pharmacology

173576 173576

DOl
10.1016/j .ejphar.2020.173576

Matsui Kazuki Mukai Yutaro Sakakura Kota Wada Kyoichi Nakamura Tsutomu Kawabata Atsufumi 59
Terakawa Nobue Hayakawa Naoki Kusano Kengo Hosomi Kouichi Yokoyama Satoshi Takada

Mitsutaka

Relationship between serum bepridil concentration and corrected QT interval 2021
Int. Journal of Clinical Pharmacology and Therapeutics 63 70

DOl
10.5414/CP203843




12 0 4

RAGE oxaliplatin butyrate

69

2019

69

2019

Sekiguchi, F., Kasanami, Y., Onishi, R., Tsubota, M., Miyazaki, T., Hiramoto, S., Okazaki, K., Nguyen, H.D., Okada, T.,
Toyooka, N., Yoshida, S., Ohkubo, T., Kawabata, A.

6-Prenylnaringenin and its derivative, KTt45, are mixed T-type Ca2+ channel inhibitors/CB2 receptor agonists:
antinociceptive activity in neuropathic and visceral pain models.

11th Congress of the European Pain Federation EFIC (2019 Pain in Europe XI),

2019

Matsui, K., Fukushi, S., Koike, N., Yamagata, A., Tsubota, M., Mukai, Y., Oita, A., Takada, M., Kawabata, A.

Critical role of Cav3.2 T-type calcium channels in H2S-dependent somatic and visceral pain signaling in mice.

11th Congress of the European Pain Federation EFIC (2019 Pain in Europe XI),

2019




Cav3.2

92

2019

Nguyen Huy Du

6-prenylnaringenin

KTt45

92

2019

Cav3.2

92

2019

91

2018




Matsui, K., Nakano, M., Tomochika, K., Tsubota, M., Kawabata, A

Pharmacological blockade and genetic deletion of Cav3.2 T-type Ca2+ channels abolish butyrate-induced colonic
hypersensitivity in mice

17th World Congress on Pain

2018

Tsubota, M., Matsui, K., Nakano, M. Tomochika, K., Sekiguchi, F., Kawabata, A

Role of Cav3.2 T-type calcium channels in the butyrate-induced colonic hypersensitivity in the mouse, a model for irritable
bowel syndrome

10th International Symposium on Cell/Tissue Injury and Cytoprotection/Organoprotection.

2018

T Ca2+ 6-prenylnaringenin

133

2018

HMGB1

94

2021







