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Neural mechanism analysis for the development of new therapeutic agents for
intractable cancer pain

TAMAGAWA, Takaaki
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Cancer pain is known to be caused by malignhant tumor invasion. To elucidate
the mechanism of the glia-neuron connection more deeply, we investigated the involvement of P2X7
receptors and Pannexinl (Panxl) expressed in the caudal subnucleus (Vc) of the trigeminal spinal
tract nucleus in a rat model of tongue cancer in the development of tongue cancer pain. The results
showed that Panxl is expressed in active microglia appearing on the surface of Vc, and that ATP
released through this channel binds to P2X7 receptors of nociceptor neurons, which in turn increases

the activity of nociceptor neurons and causes the onset of tongue cancer pain. This is the first
time that this has been done in Japan.

P2X7 Pannexin



P2Xa P2Ys

1 5% 7 3000
75 90
Quality of life
(Shinoda
et al., J Pain, 9(8):687-99, 2008) ATP
(J Neurosci. 21(17):6522-31, 2001) ATP P2
2 (P2X P2Y)
P2 P2X4 P2X7,P2Ys P2Y12 (
99(12):239—245,2008) ATP P2Y12
(Bemier et al., Glia. 60(5):728-37, 2012)
P2Xz P2Y1.
P2Xz A-438079 P2Y12 (MRS2395)
A-438079 MRS2395
(Tamagawa et al., J. Dent.
Res, 95(10) 1176-82, 2016; , 90(2), 131-136, 2016) 1 2 3
P2
P2X4 P2Ys
P2X4 P2Ys -
@
ScC (SCC-158,JCRB) (scc 5
x 106 0.1 M phosphate buffer saline (PBS) ) (scc
) 0.1 M PBS vehicle (PBS )
@

5mm



2,3,4,6,8,11,14,21 5

(©))
3,14 4%
paraformaldehyde (pH 7.4)
obex + 1mm 30p m
Noma
Ibal
(4)P2X, P2Y;
2mm
P2X4 (NC-2600) P2Yg
(MRS2957) NC-2600 MRS2957
SCC
®)
14
P2Xs P2Ys
(©)
14
WDR(
)
NC-2600 MRS2957
(€0 I
+ Student’ s t-test, one-way or
two-way repeated-measures analysis of variance (ANOVA) followed by Bonferroni’ s
multiple-comparison test P <0.05
P2Xs P2Ys MHWT
MHWT
P2X; Pannexinl
6 MHWT
Panx1 10panx ( )
B
G 120 ISCC or PBS inoculation
T 100 W
58 ) -»- PBS+PBS
§_§ 80 | . . w = = SCC+PBS
EER \\H‘—; SCC+10Panx
'Eé 404 |
52 of |
=% L4

LU T T T T
Pre1234 6 8 11 14
Days after inoculation

14 Ve Ibal Panx1 PERK
10panx ( )



== FasPES

Pas,PeS =

ridine

ScCePES S0C-0Pan

i

RF /totattongue area (%)

SCC

SCCePBs

. SCC+10Pam

.
I
2 a0
2 I

D
Background
% 50- activity
-
1 i
c 40
I
= 301
n
= 204
g
3 104
"
0- -—
naive
(A e D
gl K
e o © 904
g 5 80
1 20im| 3 704
B » 2
2 o
X M| B0
Q| FE ve € ]
[ ¥
7k 430
5 5 204
&£l e S S
E‘ ]
Tl Ve . E 104
Q ” £
& 3 o

*+ P<0.01

1008 ML,
©»
. ~nll
o
b ¢ 0-
2 1002 v
-~
= —_
T8 o
= —
5 10048
5 S v
20
53
Z=
PBS SCC
|
PBS (i.c.)
o
¢ Brush ns:ious Noxious ~ Pinch
I R o
n
c
5 50 k
E 0 -h_ ol il o
”
2
3 50
0J- .. J..-. ..L_ H_,
14 Ve
F
Afterdischarge @ 50 Brush
50+ b
1
c 404
401 =
T 301
30 %
204
204 §
2 104
g
0J — mmmEm 0 niim B i
P2X7
* *

PBS

PBS P

BS  10Panx
ScC

G
50

Non-noxious

MHWT
BzATP

H
501

10Panx

Noxious

[

PERK

Pinch
*
1ﬁ

MHWT



pERK

(6) ploysaiyy lemelpypm

O
I 3]
ALK
i
P o o o
o o o o o
.nlv @ © < N
(yeu / uonoss /)
s||80 YI-¥y3d jo JequinN
(&)
>
00 R k(™
Sg9d+00S 9g8+00S
28 § v
o o ©
+ +
38 ;n\mww\\»: o
" n | T O LR I B | a-
¢4 8 8 °
<

-peay |eslueyoapy

SCC

pERK

o ®
E16
: I |
S
. ¢ w
| o S e me— p—]
E§88¢88e°
(3e4 J uoposs )
T )90 yI-Yy3d jo JaquinN
|
£ ]
=
: |
|
o o |
e .2 ]
w e i
Sad+ dlvza+
XuedoL+20S XuedoL+22S
o
» =
[11]
3 m : 3
E C el
m m \I -
WW .__________P
g8 8 8 @ °
¢ ¢  (B) ploysaiyy [lemespuym
w -peay [eoiueyoan

Ve

p2x7

ATP

Panx1



1 1 0 1

Ryo Koyama, Koichi lwata, Yoshinori Hayashi, Suzuro Hitomi, lkuko Shibuta, Akihiko Furukawa, 4
Sayaka Asano, Tadayoshi Kaneko, Yoshiyuki Yonehara, Masamichi Shinoda
Pannexin 1-Mediated ATP Signaling in the Trigeminal Spinal Subnucleus Caudalis Is Involved in 2022

Tongue Cancer Pain

Int J Mol Sci.

DOl
10.3390/i jms222111404

Pannexinl

26

2021

ATP

76 NPO

2022







