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Identification of the antigen recognized by autoreactive Th17 helper cells
inducing CIDP
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We analyzed multiplex inflammatory cytokine and chemokine levels in the
cerebrospinal fluid (CSF) samples from the patients with CIDP and healthy controls
using a fluorescent bead-based immunoassay. We found elevated levels of IL-8 and
MCP-1 as well as IL-17, indicating activated IL-8/IL-17 axis in CIDP. Some patients
with CIDP showed undetectably lower level of I1.-10 in their CSF, which is an index of
compromised anti-inflammatory T cells and their potential contribution to the
mechanism of CIDP. We also performed flowcytometric analysis of peripheral blood
cells in the CIDP patients and healthy controls. We found minimal T cells showing
positivity for both IL-17 and CD4 in fresh peripheral blood samples from CIDP
patients and healthy control. Intracellular cytokine-staining showed no significant
increment of the number of IL-17 positive T cells in patients with CIDP. However,
stimulating the peripheral blood cells by PMA and ionomycin resulted in the increased
number of IL-17 positive cells in the patient with CIDP comparing to in healthy control.
We identified Th17 cells in the peripheral blood cells from the patients with CIDP,
indicating their potential contribution to the complex immunological mechanism in
CIDP.

AT TE B
(BHEHANL - M)
[EREI - DS & &
2008 F 1, 500, 000 450, 000 1, 950, 000
2009 F 1, 300, 000 390, 000 1, 690, 000




FIE

FIE

FE

=
=X
[s7>2

af 2, 800, 000

840, 000 3, 640, 000

WFgesy B« [E e

BB O - I WEHRERIKEE . - ApRIRL:
U | RS, RS, MRS EIBEYE S F AR AR 2

1. WFERMA SO 5

18 M 9 IE M Mo 8 1 25 S8 AR A % 2% (Chronic
inflammatory demyelinating polyradiculo—
neuropathy, CIDP) (ZMEMHHEITH:H DV ILF
TP RIS R OBAEMENBE 2 k7= L, #5)
KT &H2WITEEEEZ R ERMRET
& %, CIDP |23\ CIL S il 3 — & D
IR ETRT Z LMD R Z R A 22 R
B & L7z B ORIy " EE ST b,
ERERNET 3 b SIANE = S E NP LI N S
JFR D[R TE 1% & D5 HE Ry B 1) 72 R 1L PR3 12
METHDHN, ZHIVE TITME Z AW 2 ikE
FoIE DBLE DD OWFFEIZ I TIL CIDP Ff i
B72 B EPURIE SIS TER 59, CIDP
DIpRER L OIRKIIARHTH %,

CIDP TIET Y v/ ER D RAH R ~ D
HAZFRDLFRENG | MIFIPERREE D RE~
OBEENEE SN D, Mt EIC BV CE
BRI A O Th iz 72 < &b Thi,
Th2, Th17,. Hl#EMWE T MifnE Woleh 7 v
FAFAE L. T AERRAFEME D S BT B W
THAEREZITo Wb EBZLND, 2D
NT 2 ADMEKEN CIDP OFFREIZBIH- LT
LETREMENR B 2 D, T, IL-17 A

T 5 THIMIEBESRD S STz Thl Hfa,

Th2 #ifa & W o 72 TR Y7 & » b Tidde <,
Briz7z Th17 Ml L FHIN D7k v b

FRRICELESIND Z LN pmoTe, EHIT,

KB T VL X —EMEFRR ISV TRE
W) Thl YA h AL THD IFNy /I T D
b~ A TCIERITE L, —F, 1L-17 /
v 7T U~ 7 AT AR 5 IE DS P
XNHZ ENnE (Komiyama, et al. 2006 J
immunol) . B L4y HBIZISVNTiX Thl flfa
LT L A Thi7 MlEXNEE TH 5 A[REMED
IR END KD oTz,

HEEHE B CIDP BEBERICBIT 5 21 H
PA NI ACPEITAE L, CIDP 23\ T
Thl1 YA A BIWNIL-17T D EFENH
YA TIHAUNRT U ADHFAERBLOPEHCDK
JME Thl #A> Th17 M FEHEICRE S LT
WD AREMEZHRE LTS (Mei FJ, et al.

J Neurol Sci 2006), Z D NTF 2 ADREFEN
CIDP DIRREICEH G L TCWARIREMENREZ 2 6
nz,

2. WHEOBEM

HES#E HIL CIDP DY A b A R T A
IZBWT IL-17 BEAE D FRE-BESOONE ST
H V. Th17 #if2s CIDP OJFHEEICEAE L T
HAREME A R T TR LEEME 2 S5
WP, CIDP 2B A H 25V A M4
e DA NG U AOKEE. Th17 Hiao
CIDP DIFREE~D B EDOF 1TV, CIDP D
JREEA B 5752 L, Th17 A AN Er B A9 12 385%
THPRDREZITH) ZE2BHME Lz, 2
NHOHBICTZ®IZ, 1)CIDP BERIKIZ BT
HIENA NG AT METT S, 2)CIDP &
FORMIMBEEZERFICH T 5 IL-17 BEER
KO Thi7 MEREAEEE S, % & & Oz
WT ERARHLIDE D OEEE, 3)CIDP
B L TR D AR M R ER A PMA 35
L O Tonomycin TORPATIZISIT 5 Thl7 #
M OEWB L ONZF0EKT — % L D
HEMEOMRFET 4) CIDP B H R O PR SR 72
Th17 AR 235853 2 BBl R M AR R o [F]
ENZR L TR 21T o 7,

3. WO L

e x 1% CIDP BFE FBEHL YA S A >0 TE
NA v DB O 2 D7, k5% CIDP
BE 24 N CEBER56.7113.2 %) . FER
SEMEARR R BHBERE (Other non -inflamma-
tory neurological disease, OND) 27 4 D
Flik = £ L L., fluorescent bead-based
immunoassay E& HWT IL-18. IL-1
receptor antagonist (IL-1ra). IL-2, IL-4.
IL-5, IL-6, IL-7, IL-9, IL-10, IL-12 (p70)
IL-13, IL-15, IL-17, TNF-«. interferon
(IFN) -y . MCP-1, CCL3, CCL4, CCL5, CCL11,
CXCL8, CXCL10, G-CSF. GM—-CSF. bFGF,
platelet—derived growth factor—bb
(PDGFbb) . 3 X ONVEGF Ot 27 FEEHD YA
A, rEIA L OWEEITST,



CIDP FBA I8 L UMt 3 O AR RY 1. & 0 Bk
BRZ& 43 HfE U FERINE T2 C CD4, IL-17, CCR6,
IFN-v . IL-4, IL-9 I3 A HilkE~—h —
L7 —H%A AN —ZHNT~L
PN—=T Yo NEKOY Ty s DN 21T > 77,
F 7o, FERL TS A 57 it AL SR
(Intraprep) # FVN7-RLEE% DA i B EZ
BRICC IL-17. CCR6 \Z%I3 A HiAYIz L 5
Ta—H% A AN T EITO Z LT K
. U REROMEANY A N A v ORIEE
1T o 7=, CIDP R I3 L OV 3 oD RN i Bk
K% PMA 38 XX Tonomycin (2 CHITLEEE L .
O Th17 Mla O HEFERE % CD4, 1L-17, CCR6,
IEN-vy . IL-4, IL-9 IZxf T A iEs ~—h —
LT —H A PA RN —IZTHT Y

~ DRENT 24T > T2,

4. WRIERE

CIDP HFEHIRIZBIT DIEL A v A
Ve EHA L DSHTITEBW T, CIDP FETIE
fdti & OBz BT, IL-17 I2hz T,
IL-8 3 L UMCP-1 D B2 IRE ER 258907
(1),

L MCP4
1

. -

-

E E .

> . >
a ‘e o .t
+ * . — .
4~ AAAATY N
S TR 1 T

Control cop Control cop

M1 CIDPOEEHEY 4 bhA L rEHSLTOTPAI
CIDPIZ B3 A1L-8, MCP-10 L&

—J5, 1L-10 }X CIDP #ED—EBIT IV TR
HE A A BTz, ZRHOREFELY CIDP (2
BUWTix IL-8/IL-17 axis OJLEB L O
IL-10 D F 2 38% ., Th17 fifads L ORIEH
TP T AR 2SS REIZ RS 5- L T 5 ATREME DS R
=T,

CIDP ¥ L OMBEHEEF O KM 2 iz
7a—H A FA RN —IZXDEEITICB VT
MEFIEL OARFEIZ W T &, CIDP R &
1T CD4 BAME T AT IL-17 BhPERII I EE o
o tz, Bt CCR6 LA TOYEIZE VTS
CCR6 BHMED T ML FR D 720> - 7=, Intraprep
Z D T2 AR AL R % O KRS I B A% BR 7 o —
A B A Y —fHTIZBWTYE IL-17, CCR6
Bhr I O Al A L S Rl BV TiE— 5. PMA
B L Tonomysin TOIFPL Tz T
HETIZ CDA e, TL-17 BRMERAaIE 0. 4% T
HoT=DIzxt LT CIDP FBREITHB VT 1. 4%
EREEE LY L AL, ThT fatEox
JtnAY CIDP (23N TILHE LT\ 5 ATREME S /R
@7 (K2), REFZE TR F&Rtbick
75 CIDP B3 D RIE M IZ BT Thl7 #fa %
[6]7%E L. CIDP TiZ Th17 #faMk: o Bk A Juie
LCWAAEEMER R SN, 26 DR
735 Th17 FHEAAS CIDP DJFREEICIEL &5 LT
WD RBEMENE X BTz, S %RITS RO

#ERIE
HEE CIDP

£ 0.00% 0.08%
&
B
= .
i
=

! | ¥

r .

. !

CD4-APC
PMA+TIonomycin#l # %
EE CIDP

i 0.40% 1.41%
&
f
gt
i
=

{ |

|

CD4-APC

M2 f@%% & L U CIDPEFE ORI BiF 5 TR,
T 87 OIL-17E S MifE O floweyvtometryl 517 5 [F]
EBLUEREME
\ZCHBiE L7= CIDP HR3E DS i BAAZER b Sk
@ Th17 MifaZz AW T, FRPUROREZ1T
STIFL Z & CIDP OFFREMRE I C VB L 3
2 bz,

5. FrpRFEIRLE
(BFgEfFE . WFFE o3 K ONEEERF TR 1
=Ny

UEgEams) GH 71

1. Kawamura N, Dyck PJ, Schmeichel AM,
Engelstad  JK, Low  PA, Dyck PJ
Inflammatory mediator in diabetic and
non—diabetic lumbosacral radiculoplexus
neutopathy. Acta Neuropathol. 115:231-9,
2008

2. Wang Y, Kawamura N, Schmelzer JD,
Schmeichel  AM, Low  PA.
peripheral nerve damage after
ischemia-reperfusion injury in mice
lacking  TNF-alpha. J  Neurol  Sci.
267:107-11, 2008

3. Isobe N, Kira J, Kawamura N, Ishizu T,

Decreased

Arimura K, Kawano Y. Neural damage
associated  with atopic diathesis:
nationwide survey in Japan. Neurology

73:790-7, 2009

4. Piao H, Minohara M, Kawamura N, Li W,
Mizunoe Y, Umehara F, et al. Induction of
paranodal myelin detachment and sodium
channel loss in vivo by Campylobacter
jejuni DNA-binding protein from starved

cells (C-Dps) in myelinated nerve fibers.
J Neurol Sci. 288:54-62, 2010



5. Ueda M, Kawamura N, Tateishi T, Sakae
N, Motomura K, Ohyagi Y, Kira J. Phenotypic
spectrum of hereditary neuralgic
amyotrophy caused by the SEPT9 R88W
mutation. J Neurol Neurosurg Psychiatry.
81:94-6, 2010

6. HRTEE, WAMER], STAEA, j:#j'l:
KRINAKLRBL, & RE—. RIS E
@&LRWZLM%ﬁﬁTMQMmL;é
Charcot-Marie—-Tooth JF® 1 5. [E&EKARE.
49:582-5, 2009

7. EET, SCAEA, AHER], I,
RIARE, & B#—. 55 MR I CTARPLA
S BT, #mm#%wﬁﬁﬁ?ﬁént
G ST AEMERIE D 1 B, BRIRFR#ER. 50:92-7,
2010

(Fa¥E) Gr8fh)
L AMER], =2FFRoci, WEHiR, RN
AR B, HRE—. CIDP 2B T D
conformatlonal epitope & && nﬁ'ﬁqé ERREFRLN
DIRFR. 55 49 [ H AR SRS, fik,
2008
2 J:Eﬂ wRAd, WAMER], SCAEA, KRS
KINAKREL, & RiE—. SEPT9 #Ei5+
’E,ﬁ'\:ﬂ: £ 9 hereditary brachial plexus
neuropathy @ 1 F%. & 19 [0 B AR
F, 4lE, 2008
3. BEERLF, TEPHAVR, TAMER], —EHFE
i, HERM—. 7N E—BER R -
Fhfi @ilf%‘liﬁﬁf‘k% %19 [\l HAK
MR i, 4drE, 2008
4. EF'H%H FRHMER], STAEA, jt/\?K
R, HRBIM—. Adie BEFLE L OMERIE
FME Lz WPZ ; M%Wﬁ(mﬂmmwc:
X % Charcot-Marie—Tooth x> 1 ffl. & 61
] F A B AR iR 2, #RikE, 2008
5. WAHMER], EHERAL, SAHA, KRS
A, KRIAKLRE, & Rif—. SEPT9 R88W £
Zf£ 9 hereditary brachial plexus
neuropathy ORI, HAMRFEESRE, I
#, 2009
6. HF5L, STAEEA, fm‘\ﬂ%ﬂ, Fre A,
ks ss, KRIKRGRE, HRME—. I ha R
U7 DNA \ZZE R K% 788 7= SANDO (sensory
ataxic neuropathy, dysarthria,
opthalmoplegia) ®—]. & 20 [A] H AR
R ERE, SVWE, mw
7. Kawamura N, Piao H, Minohara M, Mizunoe
Y, Umehara F, Kusunoki S, Ikenaka K,
Nabekura 71, Kira J. Paranodal
demyelination and sodium channel loss
induced by Campylobacter jejuni protein in
myelinated nerve fibers. 22" Biennial
Meeting of the International Society for
Neurochemistry. Busan, 2009

8. {AHER], FEHSACT-, MPEl—, KJUK

PREL, REHDOCKE, ZHRMBERE, S, HR

. TIR EESIE L UG T HRE S 2
3§Fﬁ7féb<>ﬁ_FAPATTRIlelO?Val(D 1 1.
% 62 [Al H AR B AR aRe

(KE) Gt1p)
1. WAHER], S BRIE—. = Xhem. hpE
EMIIRZETA R7 > 7. HILE. 2010

(PEZEA PEHE)
OIRdL (Gt o 1)

OBtk (G0 11)

(Z Dfth)
L

6. WFFTHLA
(D) AR
{AAH{EF] (KAWAMURA NOBUTOSHI)

WF7EE 25+ 00432930

(2) WF7Eor 38
L

(3) HAERFTEE
L



