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Central effects of blockades of inhibitory neurotransmitter transporters in
neuropathic pain models.
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Central effects of blockades of inhibitory neurotransmitter transporters on
hyperalgesia, anxiety, and depression were examined in rat neuropathic pain models. A selective
glycine transporter 2 (GlyT2) inhibitor ALX1393 and a selective GABA transporter 3 (GAT3) inhibitor
SNAP5114 were administered intracerebroventriculary. In chronic constriction injury (CCl) model and
diabetic polyneuropathy model, ALX1393 inhibited cold and mechanical hyperalgesia. In contrast,
SNAP5114 had no effect on the cold and mechanical hyperalgesia in both models. In the CCI model, a
high dose of ALX1393 decreased total moving distance in the open field. Both ALX1393 and SNAP5114
had no effect on percentage of the time spent in the central area of the open field and time spent
in the open arms of elevated plus maze. These results indicate that GlyT2 but not GAT3 in the brain
modulates nociceptive transmission and that neither GlyT2 nor GAT3 is involved in anxiety and
depression in the neuropathic pain models.



GABA
GAT-3
( / )
@
(ccn)
5 Sprague-Dawley(SD)
4.0-
sham
(OM)
B
1 250mg/dL
Ugo Basile
@
1 29G

ALX13931 SNAP5114

®
Plantar test (

(
model 7360)
Cold plate test (

(
(Ugo Basile
von Frey test (

@
model 2391C)

©)
Tail flick test(

Hotplate test( 52.5

®

model 47700)

(11TC Life Science

GABA

GABA
GABA
GlyT-2
4 Ugo Basile
100mg/kg 4 SD
4
SD 226G
4.0 mm
PE-20

dimethyl sulfoxide: DMSO 10p L

Hot/Cold plate model 35100)

)
( ) (Ugo Basile
)
4
)
)
filaments ( )

electronic von Frey esthesiometer

115 )
30 )

Rotarod test 5 4rpm 40rpm

(Ugo Basile



(©)

Open field test( )
40cm 80cm 5
[Stoelting
ANY-maze ver6.0] (i) (inside zone) (i)
locomotor activity( )
Elevated plus maze test: ( )
70cm 4 ( 50cm) 5
(M) (i)
(iii) [Stoelting ANY-maze

ver6.0] locomotor activity( )

one-way ANOVA followed by Dunnett’ s post hoc test, two-way repeated measures

ANOVA followed by Dunnett’ s post hoc test, Student’ s two sample t test

P<0.05 ( 6 ) 12 ALX1303 (26ug)
o ALX1383 (50ug)
< 10 ALX1383 (100ug)
2 8 - ALX1393 (100ug) +STR
g DMSO
1 GlyT2 GAT3 = Sham
@ y :
ccl £« @1
Plantar test g 2 =
CCl1 Sham 0
ALX1313 0 30 80 90 120 180 180
Time after injection (min)
SNAP5114 180
- SNAP5114 (50ug)
- SNAP5114 (100ug)
( ) g SNAP5114 (200 ug)
Cold plate test = éi%DMSO
CcCl Sham T am
2
ALX131 £ ]
313 2 .l [ 2
180 = o
CI) 3I0 BIO 9IO 1 éO 150 1éO
(STR) ( Time after injection (min)
) SNAP5114  200p g
( ) = 180 + =0O= ALX1393 (25ng)
) 393 (50
von Frey test > 150 o ALX1393 (1004)
CC' Sham %C; 1204 1:_- g;:gggumwg}arsm
ALX1313 é 90 | ® Sham
2 60
£
180 g 304 m 3
(STR) 0-
( ) 0 0 8 9 120 180 180
SNAP5114 ZOOIJ g Time after injection (min)
ccl ALX1393 g 1801 ® - SNAP5114 (50ug)
£ 150 -7 SNAP5114 (100.g)
T 120 -0- SNAP5114 (200 pg)
T 9 & 25%DMSO
H 6 -®- Sham
S
___5 30 i’—-!ﬁiﬁﬁi
) = 4
EJ 3I0 6IO QIO 1I20 1.;)0 1é0
SNAP5114 GAT3 GABA Time after injection (min)
© 60
s A SNAP5114 (50u9)
2213 o AR 114 (001)
1 a9
— 507 o~ ALX1393 (25 o 40 0 !
= - ALX1393 Esnﬁg; = 30 q : éi:n?MSO
=} -0- ALX1393 (100pg) ©
% —_:»_- JSIRIIIXSIDBQBHDULIQ}-*STR é 201 = .
E ® Sham g 104 -
T s | 5
: L
g =5 0 30 60 90 120 150 180
= Time after injection (min)

T
90 120
Time after injection (min)

T 1
150 180



@ GlyT2 GAT3 DM
DM (age-matched)
Plantar test
4
ALX1313  SNAP5114
Cold plate test
ALX1313 100p g 180
SNAP5114 200u g
von Frey test
ALX1313 100u g 180
« ) SNAP5114
« )
@ 60 -0~ ALX1393 (25ug) S 60+ —f— SNAP5114 (50pg)
2 50 = ﬁtﬂgggﬁggﬁé) E 04 7 SNAPS5114 (100ug)
£ —o- ALX1393 (100ug) + STR e -0 SNAPS5114 (200ug)
g 40 : Eyn?rocl(age-malchsd) 8 40- @ - 25%DMSO
:m 30 % 304 -@- Control (age-matched)
§ 20 g .
§ " X7 2 104 = 8
0 ‘ . ‘ . . . ‘ = 4
0 30 60 90 120 150 180 T . ‘ . ‘ ; ,
0 30 60 90 120 150 180
Time after injection (min) . L .
Time after injection (min)
DM ALX1393
SNAP5114
GAT3 GABA
®) GAT3
SNAP5114
200u g GAT3
SNAP5114 500u g
Tail flick test( ) Hotplate test( ) 200p g 500p g
GAT3
Tail flick test Hotplate test
~- SNAP5114 (200ug)
10 —¥- SNAP5114 (200ug) 0 ~E- SNAPST14 (500ug)
B SNAP5114 (500ug) 04 mr——— -m- DMSO
w 0 == -m- DMSO w
o
g 0 2 -10
’ -20 = 9 20 E10
=0 '0 1‘5 3'0 4l5 6‘0 -30 IO 1‘5 3ro 48 &0
Time after injection (min) Time after injection (min)
140
(4) GIyTZ =120 -O- ALX1393 (25ug)
100 % ﬂ - ALX1393 (50ug)
CCI g a0 -0~ ALX1393 (100ug)
ALX1393 rotarod B e
(latency) € 5
’ "1 1

T T T T 1
] 30 60 90 120

Time after injection (min)



®
ALX1393

GlyT2 GAT3

SNAP5114 30

( )

Open field test

ALX1393
distance)

50u g

(total
100p g

( ) SNAP5114  200p g

(inside zone)

ALX1393

50u g
100p ¢

Open arm

ALX1393
)

Closed arm

activity

100p g
ALX1393

Open arm

Closed arm
Central zone
( ) SNAP5114 200u g
SNAP5114

locomotor activity(

Central zone
locomotor

GlyT2  GAT3

ALX1393

SNAP5114

GlyT2

ALX1393

GlyT2

2018 1661-1663

2018 268-272

Percent of total distance

Percent of total time

;;gmm»qukxv~ =T
12
1257
100- X1 3
?5_ t:
5017
257
0 T T T T
Pre DMSO 25 50 100
ALX1393 (ug)
#
mm Openarm
100 Closed amn
mm Cenfral zone
754
0. M1 4
254

DMSO

ALX1393 (100pg)

GAT3

39

25

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.

10.1016/j . jclinane.2016.03.011.

AM404

doi:

AMPA



€y

(HARA, Koji)

8 20331001

(SATA, Takeyoshi)

8 60128030



