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Phosphodiesterase 2A mediate visceral hypersensitivity in a rodent model of
functional dyspepsia
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Our aim therefore was to investigate the expression of phosphodiesterase 2A
(PDE2A) in primary afferent neurons in a mouse model of Irritable bowel syndrome (IBS) and examine
its role in visceral hypersensitivity. PDE2A mRNA level in the dorsal root ganglion of IBS mice was
significantly increased compared to control mice. Furthermore, intraperitoneal injections of the
PDE2A inhibitor suppressed the response to colorectal distension in IBS mice. PDE2A in the primary
sensory neuron may play an important role in chronic visceral hypersensitivity. These findings
provide a new therapeutic target for the controlling chronic visceral hyperalgesia in IBS.



Functional
dyspepsia: FD) Irritable
bowel syndrome: IBS

IBS
IBS
IBS
IBS
C G6C-C
C GC-C

Cyclic guanosine
monophosphate cGMP

2A  PDE2A cGMP
Cyclic adenosine monophosphate CcAMP

IBS
PDE2A
IBS
IBS
10 C57BL/6 0.5%
acetic acid
IBS IBS
15
30 50 70mmHg
Measurement of PDE level
24-28 IBS (DRG:
L4-S1) PDE2A, 3B, 5A, 9A  Real
time-qPCR
IBS

P 0.01 ( )

AETERRIEICfE S EIER D B
Saline (Control) Acetic acid (IBS)

50 mmHg ——f=—t
70 mmHg t ‘
t 4
10 sec 10 sec
Pressure Pressure
B

mRNA

PDE2A (21-8acT))

Response (% of baseline)

IBS vs. control

1000 =
-&- control % %
800 « -~ |BS % %
600 =
400 =
200 =
0 L] L] L] L]
15 30 50 70
Pressure (mmHg)
A
®
DRG L4-S1 PDE2A
1BS
P 0.05 PDE3B, PDE5SA, PDESA
2 A—D
PDEZA
1.60
1.40 T X
1.20
1.00
0.80
0.60
0.40
0.20
0.00 + 1 1

Control IBS



PDESA (2(-4cT) © PDE3B (2(-84¢T)

o

PDE9A (2(-84cT))

EMG (% of baseline)

1.60

PDE3B

1.40
1.20

1.00
0.80
0.60
0.40
0.20
0.00

1.60

Control

PDESA

185

140
1.20

1.00

0.80

0.60

0.40

0.20

0.00

1.60

Control

PDE9A

1.40

1.20

1.00 -
0.80 -
0.60 -
0.40 -
0.20 -
0.00

PDE2A

1000 =
800 -
600 -
400 +

200 4

Control

IBS

PDE

BAY60-7550

IBS

IBS mice treated with vehicle

-=- 1 hour after injection
-8~ Pre-injection

IBS mice treated with BAY-60-7550

1000 5 ™ 1 hour after injection

I =+ Pre-injection
< 300
7]
©
S 6004
S
) 400
(L] o
= 200
T}
D L] L] L] L]
15 30 50 70
mmHg
3. PDE2A
A
®
PDE2A
o PDE2A (BAY-60-7550) IBS
o PDE2A  IBS

« PDE2A IBS

PDE2A CcGMP

DRG

Primary afferent nerve

1. Kondo T and Miwa H. The role of

esophageal hypersensitivity in

functional heartburn. Journal of



Clinical Gastroenterology,
51:571-578, 2017

Kondo T, Sei H, Yamasaki T, Tomita T,
Ohda Y, Oshima T, Fukui H, Watari J,
Miwa H. A novel prostanoid EP1
receptor antagonist, ONO-8539,
reduces acid-induced heartburn
symptoms in healthy male volunteers:
a randomized clinical trial. J

Gastroenterol .52(10):1081-1089, 2017

Miwa H, Koseki J, Oshima T, Hattori T,
Kase Y, Kondo T, Fukui H, Tomita T,
Ohda Y, Watari J. Impairment of
gastric accommodation induced by
water-avoidance stress is mediated by
5-HT2B receptors. Neurogastroenterol
Motil. 28(5):765-78, 2016

3
H A&
2017.11
, , J. Pasricha,
2A

. 57
JDDW2015  2015.10

Kondo T, Li Q, Liu L, Miwa H, Pasricha
J Pankaj. Phosphodiesterase 2A
Mediate Neonatal Inflammation
Induced Visceral Hypersensitivity in
a Mouse Model of Irritable Bowel
Syndrome. Digestive Disease Week
(DDW2015) 2015.5 Washinton, DC

0

(€))
KONDO, Takashi

90594870

@
OSHIMA, Tadayuki

00381814
MIWA, Hiroto

80190833



