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Central effects of angiotensin receptor agonists in rat neuropathic pain models
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Central effects of angiotensin receptor subtypes on hyperalgesia, anxiety,
and depression were examined in rat neuropathic pain models. In chronic constriction injury (CCI
model and diabetic polyneuropathg model, AT1/AT2 receptor agonist angiotensin Il and a selective AT2

receptor agonist CGA42112A inhibited cold and mechanical hyperalgesia. In contrast, an ATl receptor
antagonist losartan exacerbated cold and mechanical hﬁperalgesia. In the CCI model, angiotensin 11
and CGA42112A decreased percent of the time spent in the central area and total moving distance in
the open field test. They decreased time spent in the open arms in the elevated plus maze. They also
decreased swimming time and increased immobility time in the forced swim test. These results
indicate that AT1 and AT2 receptors in the brain modulate nociceptive transmission and are involved
in anxiety and depression in the neuropathic pain models.



- (RAS)
(AG)
RAS
AGIHI
AG AT1 AT2
AG AT1
AT1
AT2
AT1
AT1 AT2
(DRG)
DRG AGlHI P
AG
AT1 AT2
AGlI
AT2
AT2
EMA401
(Lancet
2014:383;1637) RAS
AT1 AT2
AG
RAS

(ADL)

ADL
AG

AG

o

Bennett and Xie
Sprague-Dawley(SD)

cn

4.0-silk 4

4
sham
operation
Ugo Basile
(OM)
B
100mg/kg 4 SD
1 250mg/dL
4 Ugo Basile
&)
226G
4.0mm
1 296G
PE-20 AT1/AT2
1T(AGIT)
AT2 CGA42112A AT1
losartan AT2
PD123311 (0.5, 1, 2mg/mL)
( )lou L
one-way ANOVA two-way ANOVA
P<0.05
(n=6-8)
®
240
Plantar (

)



Ugo Basile mode 17360
( )
« )
Cold plate (
)
Ugo Basile Hot/Cold plate model35100
4
( )
electronic von Frey (
)
IITC Life Science esthesiometer
model2391C
filaments
( ) @
©)
30
(0F) (
)
40cm 80cm
5
[Stoelting
ANY-maze]
() (cm)
(EPM) (
)
70cm 4
5
[Stoelting ANY-maze]
(FST: )
50cm
1
15 24
2 5

(swimming time)
(immobility time)
swimming time immobility time

@ RAS

CCI
Plantar
AGII CGP42112A 2mg/mL
losartan
PD123319 2mg/mL
Cold plate
AGII 1mg/mL 2mg/mL CGP42112A
2mg/mL
losartan  2mg/mL
PD123319 2mg/mL
T 150 - AGII 10ug
2 = AGII 20ug
& - CGP42112A20ug
o % -0~ Losartan 20ug
= 0 -0- Saline
g 2 = B Sham
2
<

0 30 60 90 120 150 180 210 240
Time after injection (min)

electronic von Frey

AGI1  CGP42112A  1mg/mL  2mg/mL
losartan  2mg/mL
PD123319  2mg/mL
’E'-} 50
% 40+ == AGII 5ug
B - AGIl 10ug
E 304 == AGII 20ug
= -0- Saline
% 201 -8+ Sham
E 104
s .l
I; 3.0 E.ﬁ 9.0 1;0 1;0 1&0 2;0 2;0
Time after injection (min)
CCI Cold plate electronic
von Frey AGIl  CGP42112A
Losartan
AT1
PD123319
AT2
AT1
Plantar RAS
DM

Plantar



AGIT  CGP42112A  2mg/mL
losartan
PD123319 2mg/mL
Cold plate
AGII Img/mL  2mg/mL CGP42112A
2mg/mL
losartan  2mg/mL
PD123319  2mg/mL
electronic von Frey
AGIl  CGP42112A  1mg/mL  2mg/mL
losartan  2mg/mL
PD123319  2mg/mL
DM CClI Cold
plate electronic von Frey
AGII CGP42112A
Losartan
AT1
PD123319
CClI
AT2 AT1
(2)ccl RAS
OF
AGIT  CGP42112A 2mg/mL 5
(%) (cm)
losartan 2mg/mL
PD123319 2mg/mL
() (cm)
‘g 20
g - AGII
g 45 o CGP42112A
E 10 #P=0.05 vs control
g o
E o5 o5 10 15 20
Dose (ug)
0 # # =0~ Losartan
30 - PD123319

#P<0.05 vs control
20

10

Time spent in the central area (%)

0.0 05 10 15 20
Dose (ug)

EPM
AGIT  CGP42112A 2mg/mL 5
(%) losartan
Img/mL  2mg/mL
PD123319
= #
;“é' 30 # -0~ Losartan
E - PD123319
g 20 #P<0.05vs control
2
Z 10
g " T T T :
= 0.0 0.5 1.0 1.5 20
Dose (ug)
FST
AGII 2mg/mL 5
swimming time immobility
time Losartan
2mg/mL swimming time
immobility time
CGP42112A PD123319 swimming
time immobility time

#
250

jg = AGll
e 200 -~ CGP42112A
E 150 -0~ Losartan
‘é) 100 #P=0.05 vs control
£ Y
E 50
5
@ g
Ul.El 0..5 1..0 1..5 2.lEl
Dose (ug)
CCI
AT1 AT2 AGII
CGP42112A
losartan
PD123319
AT2 AT1
RAS AT1 AT2
AT1 AT2
AT1 AT2



AT2

o

@

AT1

RAS

Kumakura M, Hara K, Sata T.
Sevoflurane-associated torsade de
pointes in a patient with congenital
long QT syndrome genotype 2. J Clin
Anesth 2016 33:81-5.

doi: 10.1016/j.jclinane.2016.03.011.
Takahashi Y, Hara K, Haranishi Y,
Terada T, Obara G, Sata T.

Antinociceptive effect of
intracerebroventricular
administration of glycine

transporter-2 inhibitor ALX1393 in rat
models of inflammatory and neuropathic
pain. Pharmacol Biochem  Behav
2015;130:46-52.

doi: 10.1016/j.pbb.2015.01.001.

AMPA
( )
AN404
( )
ALX1393
( )
HARA, Koji

HARANISHI, Yasunori

SATA, Takeyoshi



