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The roles of glycosphingolipids in neuropathic pain.

Watanabe, Shun
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Gangliosides that are sialic acid containing-glycosphingolipids are abundant in
neural tissues and previous studies revealed important roles in neuronal functions. However, the roles of
gangliosides in pain sensing remain unclear. We reported that gangliosides induced hyperalgesia via
glutamate signaling in skin tissues. Thus, we investigated gangliosides composition In neuropathic pain
and inflammatory pain models. Complex gangliosides were increased in skin tissues from inflammatory pain
model mice. Furthermore, intraplantar injection of sialidase which cleave sialyl residues of
glycoconjugates including gangliosides reduced mechanical allodynia caused by inflammation. These
findings suggested that gangliosides are involved in mechanical allodynia in inflammatory pain.



(G (B)
**
z” .
c S 0.7
8 5 06 Cvehicle
3 40 E 05 EmGT1b
E, 8 o4
= £ 03
_E 20 = 02 ¥
3 3 0.1
o veh GM3I GM2 GM1 GO1a GOD3 GO1bGT1b GQ1L 0.0 base 40 min
2 (AGT1b% & ieb-SY—AH L T VAL RIZED RN ~Y AT
*EF 2R TEE . (B)GTIbICLDHIRINT BT =7, 1 ro0s

=
+ ceramide

0:0 c ® 1-3 galactose
y Gl

PO e 1-4 galactose

o= > Q0= > Q0= > O
LacCer & GM3 9 GD3 9 G e  glucose
v GalNAc

v v v
foe= o o o= e
GA2 Dg GM2 D% GD2 D? GT2 @ 2-3Sialic acid
v v

v v v 4 2-8Sialic acid
ol @Dg.x:: o o onoe—
GA1 GMia GDIb @ GTic
. ' .

v v v
omoe— 2”00!: SEo— Smoe—
* aMIb® ¢ Gp1a @ : GTib ® € Goic

v v v v
guoe= | oEge— ®D2'= Hoe—
< Gch: GTla z GQlb @ & GPlc
L 4 * :
asialo-series  a-series  b-series  c-series

R1AV TV RDES RERE.

b- GT1b

licking
a- GM1

a_
b_
GD1b GT1b
GQ1b ( A

NMDA
mGIuR1

GT1b
von Frey filament

ICR

ICR
5-7
6-7 von
Frey filament

complete
Freund’s adjuvant CFA



TLC

von Frey Filament

(A)CFARRE1H% (B) MBI IR
B os -o-vehicle D 06
D o5 % “sialidase T 05 .
0 ° . o
G 04 - £ 04 If
Q o3 T 8 o3
":: 0.2 £ o2 -o-vehicle
X X . e
o 01 eeeset@ 2004 “sialidase
2 8 .

base 0 40 80 160 base 40 80 160
min min

(C)CFAE1H#% (D)Heat-inactivated sialidase
. 30 mU/paw
— 0.5 mU/; —_—
2 . Em2 mS/pa%/aw 2 ;':
T -3 mUlpaw T os Dvehicle
o 0% 0 oz sialidase
£ £ 6. [l heat-inactivated sialidase
8 ! g 0s L&
E o E ot
02 * 03
X, R o2
8 : 8 01
o004l 0.0 * P<0.05
base CFA 40 min base CFA 40min ™ A<001

[4 (A)JAEMEIRIR 535S 7 VL) fiRE% # (sialidase)l2 5
BUR A, BB~ A3t 3 DT T IVEE I REE R DD I,
(C) T VR Sy fiRt B 3\ 2 L D BT 2 R DI B A A7k, (D) EAVLER
IR RAE ST T IV FREE SR DN R,

TLC
6-7
TLC
CFA
A CFA
B CFA
(A) | (B) STIR
b, maEN
- - e an -
- ’ ..'— GM3 T -:
& — GM2 o oAt
: -— cM1 = - GM1
:;..- -~ — GD1a
. g - GD1b
S TR ; — GT1b
w < B TG () ()
i 6 F CFA MK
%
3 (AREZEULRERY) ML CEBIEE. B)XEZ
EULEE&HEELLEEEOS 7By BEBERBZH,

GT1b

145 4
2015 216-218

DOI1:10.1254/fpj -145.216

Watanabe S, Higashi H Pain signaling
and Gangliosides. Trends in Glycoscience

and Glycotechnology, 27(154), 2015,
37-45.
DO1:10.4052/tigg-1311.1

5
C E |
89 2016 3 9

11



2015
2015 12 17

18
) ) ;

BMB2015 38

88
2015 12 1 4
2015
3 18 20
36 2014 6 20 21
KKR

o

WATANABE, Shun

50415337



