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Beneficial effects of Galectin-9 on allergen-specific sublingual immunotherapy
in a mite antigen-induced mouse model of chronic asthma
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Allergen-specific sublingual immunotherapy (SLIT) is a disease-modifying
treatment for allergic asthma. Galectin-9 (Gal-9) acts as an immunomodulator in excessive
immunologic reactions by expanding regulatory T cells (Treg) and enhancing transforming growth
factor (TGF)-B signaling. We investigated the efficacy of sublingually administered Gal-9 to a
specific allergen in a mite allergen-induced mouse model of chronic asthma. SLIT in the presence of
Gal-9 significantly reduced airway hyperresponsiveness (AHR); early asthmatic response (EAR); number

of eosinophils in the bronchoalveolar lavage fluid (BALF); and serum IgE levels. BALF TGF-B levels
were significantly increased in the presence of Gal-9. Treg depletion blocked the inhibitory
effects of Gal-9 on the EAR, AHR, eosinophilic airway inflammation, and serum IgE levels, and
suppressed BALF TGF- levels. Gal-9 exhibited beneficial effects of SLIT in a mite allergen-induced
mouse model of chronic asthma.



@
J Allergy
Clin Immunol 127:57-63:2011,J Allergy
Clin Immunol 130:886-893:2012 (EAR)
(AHR)
BAL BAL
IgE
EAR
AHR
BAL
JazBEmEEs L0741 A MU -%
BAL
ELISA
IgE  ELISA
EAR:
AHR
(Gal-9) (PC200, Mch mg/mL)
BAL
Th2 (IL-5, IL-13)
IgE
@
(3) Gal-9
BALB/c 5 5 Gal-9 EAR AHR
25
Gal-9
Gal-9
IgE
Gal-9 FEBS




Lett:579:2058-2064:2005

(4) Gal-9
Gal-9

Gal-9
T
Int Arch Allergy
Immunol 158(Suppl 1):58-65 2012)

BAL Foxp3+CD25+CDAT
BAL IL-10 TGF-B
Gal-9
CD25
pPC61 CD25
T Gal-9
@
EAR AHR BAL
Th2
IL-5, IL-13
IgE
(2) SLIT
Gal-9
1 2
Df Df+Gal-9 PBS
EAR:Df
Df+Gal-9
1
AHR: Df
Df+Gal-9
1
EAR AHR
200 109 4
i %8 ¢ 13
i £
¥ Y .
o
s 3!
g 50 0,
3 o
oeafi R T S LI B B
sur-f D L
Gakdiyg) = - - 003 10 - - = 01 03 10
DEFr LY - + + + + + - + + + + +
1 SLIT EAR
AHR Gal-9
BAL Df
Df+Gal-9

2 BAL IL-5

Df Df+Gal-9

BAL IL-13 Df+Gal-9( )
3

E

=

=

&

=

=2
Df-mte - + + + + +
SLIT: Df - - + + + +
Galk@ [ug) - - - o1 03 1.0
Df-F L. 20 53 - + + +

2 SLIT BAL

Gal-9
BALE A M B

IL-5 (pg/ mL )
IL-13 ( pg /mL )

#

0
DL + b o+ o+ 4
LT Of + + o+ o+ o+
GOy " 01 03 10 = 0103 10
DFELYY L B L

3 SLIT BAL

Th2 Gal-9

Ige  DFf+Gal-9(

) 4
Df+Gal-9
IgE
0.37 *
E
=
w02
]
e
g1
H
=
Ot f¥ -+ + + + 4+
SLIT : Of - - + + +
Gal-a (ua) - = - 01 03 1.0
OLF + L - + + + +
4 SLIT IgE
Gal-9
(3) Gal-9
BAL TGF-3 Df Df+Gal-9
5 1L-10
BAL T
(CD4+CD25+Foxp3high) Df
Df+Gal-9
5



TGF-pt

Treg (CD4+CD25+Faxp3"s)

p=0.0081
p=0.0526
— ~
E
£ 5
¥ %
o &
A g
]
i &
: 3
i
DL
SLIT: D .-+ o+ O+ 4+ + ¥ +
Galdfug) - 01 03 10 - 01 10
pEeLyy - o+ o+ o+ o+ o+ + + + +
5 SLIT BAL
T Gal-9
CD25 CcD25
T Df+Gal-9
EAR,AHR
:BAL IL-5,
IL-13 IgE
BAL TGF-B
6
EAR AHR
p=0.1243
- p=0.0025
s _ p=0.0006
s Z
i 5
A& H
i 2
3
e g
K 2
- - + + + . N . A
ip.- RatlgG + + - . +
Anti-CD25 - + + - + +
SUT:Of + + + +
Gal9 (pg) 0.1 [X] o1 - 01
OLF LY * + + + + + + +
BALH I B h#lgE
p=0.0718
p=0.0003
10 —_— 047  p=0.0030
3
s 8 p=0.3953
2 .
26 p=0.009 o
£ [ :
g 4 ittty
z f
H “
2 b
8 - oy
i
D-Ef + + +
ip:RallgG + + -
Ani-CI2E +
SLIT: 0 + -
Gt vl ot - .
i + + + + + + +
DFrLYT
BALF B IL-5RE BALARIL-13RE
p=0.585
p=0.0648
601 p=0.0003 _
3 ——  p=00002 ;
g 2
§ §
B B
i i
: §
8 i
Ci-Bo + " + + + + + +
i Raligs + + N _ + + - -
. + +
Anti-G02S - + +
" + R + + - +
SLT:Df o N o o
GakA g} R R . . . .
EERINES

enhances the
-specific sublingual immunotherapy in
a Dermatophagoides
mouse
EAACI2016 2016/6/11 Vienna(Austria)

BALT R TCF-B1#E
p=0.0155

10 p=0.0002
—_—

Concentration (pg/mL)

DF-E4 + + +
ip. - Rat 1gG + + -
Anti-CO25 - - +
LT D - +
Gal-g (pg) - 0.1 0.1
DRF ¥ L5 + + +
SLIT Gal-9 EAR
AHR BAL Th2
BAL  TGF-B
2

Ikeda M, Katoh S, Shimizu H, Hasegawa
A, Ohashi-Doi K, Oka M. Beneficial
effects of Galectin-9 on allergen
-specific sublingual immunotherapy in
a Dermatophagoides farinae-induced
mouse model of chronic asthma.
Allergol Int 2016 in press

http://ww.elsevier.com/locate/alit

Ikeda M, Katoh S, Shimizu H, Oka M.
Development of two  types of
mite-allergen induced murine models of
chronic asthma with different severity.
Kawasaki Med J 2016:42:1-7
DO1:10.11482/KMJ-E42(1)1

5

65
2016/6/17

56
2016/4/8

Ikeda M, Katoh S,et al.Galectin-9

effect of allergen

farinae-induced

model of chronic asthma.

64



o

&)

®

*

2015/5/26

55
2015/4/17

KATOH, Shigeki

10295206

IKEDA, Masaki



