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A new pain regulation systems activated by the crosstalk between brain striatum
and neuropeptides

Nakata, Yoshihiro
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The striatum is involved in not only the modulation of motor functioning
but also in nociceptive processing. One brain nucleus that could be a projection target of striatal
neurons is the rostral ventromedial medulla gRVM). Peripheral nociceptive stimulation induces a
slow-on set substance P (SP) release as a volume transmitter and evokes phosphorylation of ERK by
the NK-1 receptor activation.

Continuous striatal infusion of SP by the reverse microanalysis method diffuses with extra low
concentration of SP into the striatum and likely to mimic volume transmission. In present study, the
data demonstrated that the activation of the SP-volume transmission but not wired transmission in

the striatum attenuated tissue injury-induced nociception using neuropathic pain model rats.These
observations suggest that the modulation of the SP volume transmission system in the striatum could
be a potent therapeutic target for patients with chronic pain due to neurological disorders.

neuropharmacology

Substance P Striatum Volume transmitter Pain



@ ,
MRIE (
)
1 , 50 80 %
@ ,
P SP .
SP s
NK1
SP
volume transmission ,
,SP
@) s;p o, 11
(Arg-Pro-Lys-Pro-GIn-GIn-Phe-
Phe-Gly-Leu-Met-NH,) ,
,SP
NK NK
NK1,NK2,NK3 3
,SP NK1
NK1 )
NK 7 G
, C (phospholipase C ;
PLC) )
_Ca2+
SP
, SP NK1
SP ( s
L] ) ’

SP

«c -

volume transmission VT

VT
SP
@
200-300
g (6 ) Wistar
22+ 2 ),

(55 £ 5%) 12 -12

2 von Frey test
0.4,0.6,1.0,1.4,2.0,4.0,6.0,8.0,10.0,

15.0 26.0 g von Frey filament
, ,30
1 , @
( . s )
(paw

withdrawal threshold ; PWT)

3 Western blot
,radio-immunoprecipitation-
assay buffer (RIPA buffer) 100 p L
13,000 rpm 10

, Lowry
,3% SDS Laemli’ s buffer
1:2 ,95 5

,(SDS-polyacrylamide gel electro-
phoresis ; SDS-PAGE)

5% skim milk
120 ,
4
horse- radish peroxidase (HRP)
60
, Pierce ECL PLus

, Multi Gauge (Fuji Film)

, artificial-
cerebrospinal fluid ; aCSF)



(pentobarbital,

50 mg/ kg, i.p.)

(isoflurane, inhalation

anesthesia)
,Paxions

Vo 7 mm)

Watson ,
(Bregma ; A : -0.26 mm, L - 4 mm,

(C-M-4-03H, Eicom,

3 mm, 100% cut-off

: 35 kDa)

aCSF

SP (0. 4 pg/mL) , NK1
CP96345 (10 pM)

(1 pL/min)

(Partial

Sciatic Nerve Ligation ; PSNL)

) ,

172 173
(Ligation )

Wistar

G

( )

20 30 um

2%  3-

(MAS-GP type A ;
Osaka, Japan)
4%

Matsunami Glass,

/0.1 M
ethanol
,10 mM Glycine/

(phosphate buffered

saline: PBS)

serum, 0.1% Tirton X an
2
10 mM Glycine/PBS

cFos antibody (1 : 750)]

5 3

(3% BSA, 10% Goat
d 0.05 % Tween 20)

0.1%/BSA/PBS
[rabbit anti-
,3 4

0.1% BSA/PBS

5 6
(1 : 500)

5 6
Antifade Reagent

,2 4

0.1% BSA/PBS
,Fluoro-KEEPER
BZ-9000 Biorevo

all-in-one fluorescence microscope
(Keyence, Elmwood Park, NJ, USA)

, Image J
1 SP NK1
PSNL :
SP
,PSNL
PSNL 7,14
,PSNL
SP
SP
60 PSNL
7,14 s
SP ,NK1
CP96345
, ,PSNL
SP NK1
2 SP ( )
SP PSNL
SP
PSNL 7
,SP
PSNL
PSNL
,PSNL SP
SP 60
SP ,SP
, SP (10 ng)



,PSNL SP
s SP
SP
3 PSNL SP
PSNL
PSNL SP
,PSNL
SP PSNL
,PSNL
SP
, SP
SP
4 SP
PSNL s
NK1
, SP
ACh
) 7
PSNL SP
AcCh
SP
AcCh
(mecamylamine)
ACh
(atropine) PSNL
PSNL SP
atropine
, AcCh
mecamylamine
(10 p )
,PSNL
SP mACh
5 SP
SP PSNL
, sp 2
, SP
6 PSNL RVM

(Rostral Ventromedial Medulla ; RVM)

SP

,PSNL

RVM
c-Fos

,Sham PSNL ,RWM

c-Fos

PSNL RVM

SP RVM

,PSNL RVM

SP PSNL RVM

,aCSF 30

RVM

PSNL 7

SP 30
c-Fos
60 90

90

aCSF

60 ,RVM

SP
c-Fos
SP

PSNL RVM

, SP
, aCSF
, PSNL

NK1 CP96345  SP

SP (10 ng)

SP

(pM-low nM order)

«c -5 .,

,volume transmission

,in vitro SP (0.4 pg/mL)

,1 10.79+ 5.14 (S.D.) pg
,SP volume

transmission
, SP




, SP
volume transmission
NK1
9
MSN RVM
RVM On-cell,
Off-cell,
Neutral-cell RVM
RVM
RVM
. mGIuR 8
RVM
RVM
,PSNL
RWM cFos
SP
RWM cFos
RVM
, SP
SP
NK1 , ACh RWM
On-cell ,
ACh- (Rostral

ventromedial Medulla ; RVM)

< >

Nakamura Y, lzumi H, Shimizu T,
Hisaoka-Nakashima K, Morioka N, Nakata Y.
Volume Transmission of Substance P in
Striatum Induced by Intraplantar Formalin
Injection Attenuates Nociceptive
Responses via Activation of the Neurokinin
1 Receptor. J Pharmacol Sci 121, 257-271
(2013).

Nakamura Y, lzumi H, Fukushige R, Shimizu
T, Watanabe K, Morioka N, Hama A, Takamatsu
H, Nakata Y. Continuous infusion of
substance P into rat striatum alleviates
nociceptive behavior via phosphorylation
of extracellular signal-regulated kinase
1/2. J Neurochem. 131, 755-766 (2014).

P nervous

Involvement of the striatal substance-
system in regulation of
nociceptive transmission.

substance P .
89 , 2016

substance P

136 , 2016
, b4
2015
. 128
, 2015
o substance P
2015 , 2015

http://home.hiroshima-u.ac.jp/pha

@
NAKATA Yoshihiro

40133152
@

MORIOKA Norimitsu

20346505



