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WFZER RO EE (330) : In order to develop the treatment for the inhibition of type 1
diabetes, we evaluated the combination treatments with intra—nasal (i.n.) and
subcutaneous (sub—Q) autoantigen administration for diabetes inhibition in the NOD mice.
The mice treated with combination of i.n. insulin B-chain peptide/polyl:C and a single
sub—Q insulin peptide/Alum exhibited less development of diabetes compared to those with
single subQ-peptide/Alum alone or control mice. However, such combination treatments did
not alter population of regulatory T cells.

AR TERR
(SFEHAL 0 1)
[ERES T et & &t
2009 4EJE 1, 800, 000 540, 000 2, 340, 000
2010 4EJE 1, 200, 000 360, 000 1, 560, 000
2011 4EJE 500, 000 150, 000 650, 000
o EF 3, 500, 000 1, 050, 000 4, 550, 000

W74y 8+ [ e SR
BFE D4 « MIH - NESREGEE S - T
F—U— R 1VAEERFE, NOD~v T A, A A v, BEGE, polyl:C

1. WHEPHAR SO 5
b b 1 RUEEIRIR O FEIEBLIE A O BRI 5L

OVEERIBRE ; GADEAlunT ¥ 28

D BHINIMEREIRE S A v R Y VLB R
Zh8, (N Engl J Med 2005), #iCD20 Hifk#
HRIGBRETR CTh - 72,

PO THEEIZ LD FERIFIIEE LD D
B RIS EEIRAF 2 (N Engl J Med 2008)

QYRR RAVIGEEE ; HEHCD3 fuik ;
ChAglyCD3 D% MAHFRERIZ T, BEIRIFIIER

2. WHEDOHK
ABFFED HANE, MR B CfUR 2 725

FrREERARIEZ D E Lce b 1A
PRIG OHEREFLLL, J6 K OVFLAF A EIRIE DB 3



ThY, PUROZER, FhHLr—K, T7Yan
Vo, WA FERICHRE L, v FDER
RICHIFIRE R, ZIRH) TR EN-SEEI 2R
WIEZ BT D.

3. WOk

(1) polyI:C/CMPOMEIET ¥ =NV hHE
RE

HERLRIE T ¥ 2 X MEHR E LT, NOD =
TAND, A A BT F R (B:9-23p)
(20 g) &, poly I:C (10pug) & HWIE,
CMP (10 11 @) RS B L. HUAFHFEIZ OV T
Et L7z,

(2)polyI:C/H BHRTF FERBE 5T L
B —RTFB DHES

4 HEEFOMEME NOD ~ v 22, B:9-23p &
polyl:C Z#iRE L, 4 5 10 HiE T,
79 FIORELE LG AT\, 48 B F TOREIRIF
RIER AT 5.
@VHERFF F-AlmE THE L RBRE
DAy ER—Ya itk B 2 RTFHDOBE
12 YA LARE D MEME NOD ~ 7 212k L, 5 fH
OfE A EPURA<T7F K (AP) (f AU v
38 3 FE, GAD B 2 Fi¥H, Ym AR
> BHE) VT, AP/TIFA & 5T, AP/Alum
TV 2Ny MO TR 5%, AP/poly 1:C
& s 50 A8 3 (8] 40 s £ Ttk L .
HEYRWERE, B TIG-HLEE, KT - e
FED 3 HER T ORI IIER 2 FTT 5.
(4) BERBFEIEMHIBEFF DA
PURREIC LV FEE I N T MO %,
TZa——"H%A FA N —EIZ XV EITT 5,
F7o, R TORBNZEET 2 EA%¥ELE real
time PCRIZ XLV fg#HT 3%

4. MR

(1) polyIl:C/CMPORMET ¥ =N hEHE
NOD = 7 Z~? B:9-23p & poly 1:C, &5\
&, CP ZiRE L. 4w 6 12 HilnlZ5h 9

[ DR EE 5%, X7 F RHREZRIE L.
B:9-23p+ poly 1:C ¥&E~7 ATix, = b
o—/L<v AL CHEICHEMD LA
RO T=, —J7, B:9-23p+CMP & H~ 7 AT
WL Ul 53R < Bi9-23p+ poly I:C
&, B:9-23p+ poly 1:C+CMP # 5 TOHUALM
DEZBD RN T, EXY, NOD =7 A
D AP BEFEFIZBWT, poly 1:C 1%, AH
HEET 2N N THDH T ERNREI T,
(2) B:9-23p/polyl:CRERBEEIZ LD —KT
EIES

4 D NOD ~ 7 ZA~D_ B:9-23p/poly I:C,
B:9-23p /CMP, B:9-23p/poly 1:C/CMP D#¥ i
B G2 ATV BERIN S IE S & Mt L 7ol 2R
MR LD, ERRED L 0E, T T
KRB G0y ha—L L ik LT, 5
INTRFEFEINEN R R A TR D 7R3> 12,

—-B:9-23

~m— control

—&— B:9-23/Poly(l:C)
B:9-23/CMP

3 —%— B:9-23/Poly(l:C)+CMP

1]

% diabetes free
(2]
o

4 12 20 28 36 44
Age (weeks)

1 B:9-23p/7 ¥ = MREHIE TORE
PRI FEIE
@VHERFF F-AlmE THE L RARE
DAV ER— a NCLBRTEBHE
12 FARBHHEYE NOD ~ 7 Z12%f L, B:9-23p/IFA
Z B NG 21TWE D% B:9-23p/poly
L:C & 5-0FH % 38 3 (1] 40 s & Cilkise L
TG HEJRMERE, B:9-23p/IFA Hi[AIRZ TH#%
BRAZH LT, BEMEEM 25807203 B
ZII/oNmole, E6IT, b OB
HOHRX7F FEHWTREROBREFZ1T
DTSR, GAD BIE AT F RETm A R
ARTF RIZBWT, REROFIEINHME M %
RO, WIT, 12 8ERD NOD ~ 7 A2, A v




= ODoTRn oo

A2 Y v BEEHARTF R B:19-23p/Alum 7 ¥ =N
v NOHER TR, H D WIEE TR
% B:9-23p/poly 1:C #¥&m$x G 3 Al 4 ff
ML R, K2R 7 &9 I,
B:9-23p/Alum B Cld, MEIRIERE & bl LT
BRERAEERBDIRMNS TN, RS % 0FH
T2 LTk BIEMSIA B R FIEIN I
REBDT,

100
% =
80 |-
70 -
60
50 )
40 r contral (n=10) AI—L
m |-
—8—-B:9-23p sc (n=10)
20
jo L —BS-230 so/BS-23pPolfEC) in (=10)
0 . ‘ . . ‘ . ‘ ,
4 8 12 16 20 24 28 32 36
Age (weeks)
2 B:9-23p/Alum JZ F+B:9-23p/poly(1:C)
Rt & 0FH T o FAEIH

ZOXHIT, BEEBCHEATTF K/Alun 7
Vany FORTERE, &I poly 1:C
RENET 2 2N P ORREREIT, FhERE
MTIE, T IFEMHIRIR G S RN
ATH, PHHT D Z Lk, AEARIIEN
HIAS B D AIREME D R 4Tz,

(4) BERBFEIEMHIBEFF DA

B:9-23p/Alum fZ F# 5412 B:9-23p/polyl:C
e b 2 4 WHATV, ~ 7 A DA 2 B
L. in vitro ®FIZ T, B :9-23 X7 F
R OFRFISIE AT, R D Y 7 BRD
HIEME TR Fox P3 OFRHLUIZOWT, 7
B—HA M AN =B KO BRE LR R
BTHREHEMBEE ORBERAEZRBDRN -
Too WIZEE LT, WFFEDEEME L 72572 GAD &
Alum7 ¥ =2 NORZ RGO b 1AHER
T O, B AL OHERFZD RS0, EHE L CD3
PURDE TTT BB, BAERITIE, 2R 7%
L &HE Sz, BUEIX, SN T Mlasss
BN S, =7 =7 2 —HlaOMREIH] % &=

R & Uiz 1 BUREBRIp JE RE SR R BR I LD
FLA TN D,

5. EARFERH
(R, BFFESr % K O848 12
(TR

CdesEamSC) (10 1)

@O M Nakahara, K Johnson, A Eckstein, R
Taguchi, M Yamada, N Abiru, Nagayama Y.
Adoptive Transfer of Antithyrotropin
Receptor (TSHR) Autoimmunity from
TSHR Knockout Mice to Athymic Nude
Mice. Endocrinology. 2 #t 2012,
(4):2034-42

® E Kawasaki, K Nakamura, G Kuriya, T_
Satoh, M Kobayashi, H Kuwahara, N Abiru,

H Yamasaki, N Matsuura, J Miura, Y

Uchigata, K Eguchi. Zinc transporter 8
autoantibodies in fulminant, acute-onset,

and slow-onset patients with type 1 diabetes.
Diabetes Metab Res Rev. ##HiH 27(8).
2011, 895-898

® 1 Horie, N Abiru, H Sakamoto, Y Iwakura,

Y Nagayama. Induction of autoimmune
thyroiditis by depletion of CD4+CD25+
regulatory T cells in thyroiditis-resistant
IL-17, but not interferon-gamma receptor,
knockout nonobese diabetic-H2h4 mice.
Endocrinology. & #tf 152(11), 2011,
4448-54

@ M Nakahara, Y Nagayama, T Ichikawa, L

Yu, GS Eisenbarth, N Abiru. The effect of
regulatory T-cell depletion on the spectrum
of organ-specific autoimmune diseases in
nonobese diabetic mice at different ages.
Autoimmunity. & #iH 44(6). 2011,
504-510



I Ueki, N Abiru, K Kawagoe, Y Nagayama.
Interleukin 10 deficiency attenuates
induction of anti-TSH receptor antibodies
and hyperthyroidism in a mouse Graves'
model. J Endocrinol. #&#ifT 209(3). 2011,
353-357

T Satoh, N Abiru, N Kobayashi, H Zhou, K
Nakamura, G Kuriya, H Nakamura, Y

Nagayama, E Kawasaki, H Yamasaki, L Yu,
GS Eisenbarth, E Araki, M Mori, S
Oyadomari, K Eguchi. CHOP deletion does
not impact the development of diabetes but
suppresses the early production of insulin
autoantibody in the NOD mouse. Apoptosis.
EFHA 6(4)., 2011, 438-48

I Ueki, N Abiru, M Kobayashi, M Nakahara,

T Ichikawa, K Eguchi, Y Nagayama. B
cell-targeted therapy with anti-CD20
monoclonal antibody in a mouse model of
Graves' hyperthyroidism. Clin Exp
Immunol. #HiA 163(3). 2011, 309-317
I Horie, N Abiru, O Saitoh, T Ichikawa, Y
Iwakura, K Eguchi, Y Nagayama. Distinct
role of T helper Type 17 immune response
for Graves' hyperthyroidism in mice with
different genetic backgrounds.
Autoimmunity. #EFEA 44(2). 2011,
159-165

E Kawasaki, K Nakamura, G Kuriya, T
Satoh, M Kobayashi, H Kuwahara, N Abiru,
H Yamasaki, N Matsuura, J Miura, Y

Uchigata, K Eguchi. Differences in the
humoral autoreactivity to zinc transporter 8
between childhood- and adult-onset type 1
diabetes in Japanese patients. #t#i A Clin
Immunol. 138(2). 2011, 146-153.

Y Kagohashi, N Abiru, M Kobayashi, M
Hashimoto, O Shido, H Otani. Maternal

CraR#) G

)

dietary n-6/n-3 fatty acid ratio affects type 1
diabetes development in the offspring of
NOD mice. Congenit Anom (Kyoto). # &t
£ 50(4), 2010, 212-20

13 )

BrT LA < 1 FUBE RIS S RERLLLIE D BASE D
A B 23 [B] HAKEIRIA - AERTENA 7
WEAEES 7-vay7” L SRk 21 4F 2
H 14 B, L
BR[bLEEZE, (NOD ~ U ADET =7 #—T
HARE OB PRI FEAERT O B 7R BB
UNT - HIGEMAET AR OS85 & Th7
MR O - 55 24 (8] A ASKHERSR - I
T F RN S, VR T D SRR
2241 A 22 A, KK

W MRIEFD : Granzyme Bt {1 K4EIC
NOD= T ADv 7 a7x A7 7 I Nkl

BEIRIR OFSIEINH] 55 24 [5] B ABERA -
[ERE ) R RS Pk 224F 1 A
22 H, KBk

AT FESPURS 7 F R & poly 1:C %
SPHAZ K D 1 B PRIFFENE BE L V5 oD B
FORA 5 24 [8] HAKERIE - ETE)
PRS2 1 H 22 R,
NI

JEHFCE « 1L-17 KB NOD ~ 7 AIZBIT 5 1
HUBERRSE O RIGIERINE] 55 24 7] A AHEIR
I - NETE PRI RS PRk 22 4R
LA 22 H, K

FAILLEFZE - NOD ~ & R U281 D darfris
=7 =7 Z— T flaOBEEZI DU
T 5 53 8] A AKEIRIS P E R IR S
Rk 22 4F5 H 28 H, [l

W ARIEFD : Granzyme B 3851 K481%, NOD
T TADY I AT F AT 7 2 RihEER
Jo3 DFEIE % 4N 9~ 2 23 HARFBIE LT
L7avy 2 53 [a] H AHE RIS R A

5_5 .;EFS



2 PR224E5 H 28 B [l
JEFIRAA - TL-17 K4H NOD ~ 7 A0, BEIR
I DRI FEIE 2 J 9% 5 63 [B] HAKE
RIRFRAFR RS PRk 22 4F 5 1 28
SN
W AKIERD : Genetic Deletion of Granzyme B
Confers Resistance to Cyclophosphamide
Induced Diabetes without Affecting the
Natural Course of Diabetes in NOD Mice.
11" International Congress of the
Immunology of Diabetes Society (IDS) I~
22411 A 18,
PR
Autoantigenic Peptide/Poly(l:C) Enhanced

Incheon, Korea

Intranasal Administration of

Protective Efficacy to Diabetes Induced by
Alum-adjuvant Treatment in NOD Mice. 11"
International Congress of the Immunology
of Diabetes Society (IDS) Fh% 22411 A 1
H. Incheon, Korea

JERFE : Genetic Deletion of I1L-17
Suppresses The Progression to Diabetes in
the NOD Mice in the Age-dependent
Fashion. 11" International Congress of the
Immunology of Diabetes Society (IDS) I~
22411 A 18,
A ARIEFD : Granzyme B i {=1-K4H1%, NOD
YUADY I T AT 7 X RFEER
Jo DFEIE 2 i 9~ % 23 HARFBIE IS
L72vy 55 54 [B] HASHE R E AR A
2 SERL23 45 H 20 B, ALIE

7RI F: IRF-4 KA NOD = 7 (2361
D W R DSEERIH] 5 54 18] HAKERA
FRFREANES PAK23 455 A 20 A,
FLIR

Incheon, Korea

El_/ 4EFS

6. BFIEAEK
(1) BFFER A
FTLER 2
R R« KPR -

%t %7+ 00380981

(ABIRU NORIO)
HiAH]

() BF ey iiE
mAR IERR
FIR K% - EHEFRE

(KOBAYASHI  MASAKAZU)
FiFt - H AR

i

y

S

e 0 00380874
fEj% W (SATOH TSUYOSHI)
RRRS: « K5k - BB
e H 0 70437896
Jgf P~ (KURIYA GENPEI)
Rl - Rkt - R
e  : 50457579
AT % (NAKAMURA - KAN)
RS - K5kt - BB
e : 70530426

(3) HHERF TR

kIl #E (NAGAYAMA YUJI)
RIGRS: « KBt - B S E A 5eE -
Pz

WFgeE 35 - 30274632



