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WFZERC R OMEEE (330) : Tcells exist in the peritoneum under healthy conditions. Rag2Ko
mice (T and B cell deficient) showed increased mortality rate during sepsis, which was
recovered after adoptive transfer of T cells, but not B cells. Mice with overexpression
of SOCS5 in T cells (SOCS5-cTg) demonstrated increased Thl response in the peritoneum
whereas SOCS3—-cTg mice exhibited decreased systemic inflammatory response during septic
peritonitis, leading to the increased survival rate during sepsis. Thus, T cells appear
to be important in innate immunity, which can be controlled by SOCS3/5 in T cells. We

also elucidated the crucial roles of T cells in different types of inflammation models,

such as T cell-dependent hepatitis and arthritis.

BT
(BHAHAL = 1)
[CRESE ¢ [ 2 T
2008 45 4, 400, 000 1, 320, 000 5, 720, 000
2009 4EJE 2, 400, 000 720, 000 3, 120, 000
2010 45 2, 400, 000 720, 000 3, 120, 000
L
A
o 9, 200, 000 2, 760, 000 11, 960, 000




BFACA - E IR
PR ) F - M - JGREIE %, SRR

F—U— R uigE, BRGE. VA N A Y T IVRE

1. WFFERRAA S IO 5t

PAE T, RS R 20 € D FR - (LPS)
2 Ko THEE S D 28 M RIE BSOS AE A RE
(SIRS) T, ¥ =3 v 7., DIC, Zlgas 2% i
Z 9, SIRS (%, pro—inflammatory cytokine
INFa « IL-1 Zh5D &3 D RIEMEY A B A

YOSEBHPFERE SND, LrL—F T,

TNFa « IL-1 OMFNIZEGEEEZFRT 5,
REEH 1L, MU MERE AR €7 v & -T2 Af gt
236, Thl YA b IA R ETA TG
JRFTOMEYEBR AR L, Th2 A A
X EHPEICRIER S ZMH LT, WiivsE

KNI 2 B2 R L T&TZ, 2D LHIT,

T A NI A AIARAREEN B < 23, FD
PEAED BRI H D WITRIC KRS LA KRR
WU D, A M IA L TUDRERIZ
LMD REGFCHBEOEADL & 12, £
DOEEN R IND Z ENFELE VR D,
BAED SIRS AT 4 =— X% —HF5EiE, (1)
TLR MRS s R, (2) A Ml A A
WAREER (Jak-STAT 45), (3) HHAT 1+ =
— X —lCRBlEND, REEIX. (2) O4
B CHFE A JEE L. BUIE RF O B AR 1
STAT4/6 TS b Z &, Rk OEs 0
A NI A CEAZ, B STAT3 IR
HZEEMDTHLNZI L, F72. Th2 #
JOIZFE B4 5 CCR8 1T & 2 H SRS Mk b i
ZAERH U7, fcit, Jak—-STAT % & il fE K 1
(S0CS) DHFFEAHE A, SOCS K112 &L D
Th1/Th2/Th17 RGHIEIA RS v>2dH 5, H
FEAIEL. T MR RLAY 72 SOCSE DI RIFEELIC
L0 BIEREO B R I3RS b Sh D 2
EEWE L, ZOFERITMEICEBR
FIES~DOEBEI ANERET 5,
R IR R O AL AR BN X R MR AR T B,
Ll s AKRMEMmAMmERD 20-30%1% T
HIIR . 2 ER (40-60%) 12DV T, T
JalZREEZ & HAET 5 (10-20%) , TLR % F8 i,
T 5 T ARG S IEMIT S 5 1

TC, ARDOEBLIEF T L L TCOXEEFTE
T S R R YL A 0 B ARG 1T b LB
B AREMER D D, LD, T Mgl kb
B ARG SE B AR 2 B D T U, YRR
DRNENGRIZNZ I T DR LWNGRIE T 2 A L
EHENLT D, EWIERICE-TZ, HEASE
RAETIX, 9FME~D B REGc D Y 2
WE U ARGEREER COBSERIZT
M RE~ T A THREIZED, ZOFERET,
JEYLIRE D B AR R BN TS 57 %
L ERET S,

2. MHEOEW

A RGN R AT IR U B SRR I8

<AMEIZEMETH D . ZAVE TGO

B ICBIT 5 U v SR EENT %R

SINTE 7o, AW TIE, MEEGEwIc ks

FHU U REROBENCEREH T, WEY v

RERIZ K 2D BIRIE ~ D E B AEAE % DL

TOXIITHLMIL, FLWGEE T XA

LEWET D,

(1) MERBEZ% 35 %6 B IE & 7 /L O G 413 B
SREEFRENC T D T Mo E

(2) THIIC X 2 AH i RE LA

(3) T Afa—fMAL O AAEH ) & AT Al
YL S0 RN A D 4y AR AR A

(4) THIMEIZ L5 LPS b LT v AR

(5) THfaY A FAA T FNMBEEI L
7o F ARG E - WA

DL XY B o 4y 7 FE & g L. EBM 12
o < BUME O FHTEEIERIN 2 B R,

3. WrFED kL

(1) T #AEIC X 2 WMUiSER O B SR g ~D

B2 5 OfRMT

O = U RAICHUIIE #7538 L, R IE e
WK F O TR = /) XA 7T %R
W95, THIBRDEAT DA M4V



ZRTE L, A b A EREEICED
% STAT3/4/6 [N+ DiEME(L., S0CS1/3/5
DIB 2T 5, MIEET Vid~ T A
B HGA EREFCEAL L RIS 2 BN
EREC L0 B2 DRGNS (cecal
ligation and puncture; CLP) % W 5,
© T&B HIfE R~ T A (RAG-2 RIE~ 7 X)
ZHUMAE 2 5538 L~ 7 AFE LR OEN
Ze WP AR & Ll 5, BUME 75514 O I
e RIS, S EAZ R~ ~ 7 ARl
rAEBREZEET D, EEBHK, Wi,
Fhgas R P OKFEYS A N A v %
HET 5,

@  RAG-2 KB~ RZEAERTHIlEH 5
I3 B MR 2 AL L 72 o0 B RRUIE A 750
L. BREEBET D, Z0UTEY,
RAG-2 KIB~ 7 A2 L 5 HARGIERS
2 T/BWTHUTHRAET D20 & R ET D,
@ T MR A BUE 2 S s
RAG-2 R~ U A DEIED bR
Bl (v7wv7y— FHER) %
HEEL, T M2 SAiaiE bl IE
WL YA DA EA. EET
i TEPERR SR, STAT [R1- DiE AL, SOCS
K- D3 Bl % FRIR IR 5,

® = K%y U ET VA B AR
K OVRAG-2 R~ ATFHFE L, U o
EROAF T X 5 AERE, THEAIZ
L DERELE DT THIET 5,

(2) THEFRMAENT & THfE OB HIaTE M LIC &

ETRE

O  RAG-2 K~ T XDIEIENIZBH L 72
T MO 72 7 = ) 2 A T H @b+
%, BEFES O T RO TEME(LS
fEENZEBNIC LR ET D,

©®  AHl A CDA+/CD8+/CD4+25+/ v & T #l
fafFAE FIC LPS CHIBE L. & fials i
LRI ZF~S, Hifaf= %27 k
NUENG N ERRGET 5,

@ in vitro CRMACKKIE (28 < THA ~
= ) 2 A T ERAG2KIE~ T AN
L. BARGZEE I < Tl 7 = / #
A TERET D,

(3) THERESOCSIKI -1 & B H SR & fifiks

1 D iR ]

@O s0CS1/3/5 o2~ 7 A DO/

JEFBE AT OMEIEN, ARG, KR i
Miazftr L. TR 7 = ) 24 7%
B ST D,

@  HEECDAHT AR L, T osE b

EPOETEY A N A CPEEEZRIE
T2, Fo. BAR ARG A T A
ROAFAE T CHERE L, RAIISRRE IS K IF
THRECRD,

@  SOCS BEImFZ T Min COREHIF

YA S HA UFEAERICOWTHRTT 5,

@  WUIES &0 a0 7 R b= A

NEZ D, TR = 2AOHIENI AL
RiEE B2 59, STAT/SOCS KL T 7R
h— RS B D 7= O MR T Al ia
TR M=V RAEBEET S,

® T HEM SOCS R &k 5 BRGRIEN AL,

T MBS A NI A R FET D Af
REMEDRSE W, Mo R A o
PUASLRNAL (2L D invivoilEEIZE D,
BEAN T2 ET 5,

® =Tv RS UBMAEET VA T

SOCS R+~ v ATFHE L, T Ak
S0CS ¥ n&xEl zifi~%5, =>» Fh¥x
v b LT 2O THIME SOCS A2 &
LHE S AbE THRAT 5,

(4) ZWRIEGRED T MR O&E L o 7 F L

e
O AR ONRAG-2 RIB~ 7 A ZIERSE

P DORYAERENR R 2 HE L, T ORE
B2 51— 2 EBICHEENIC KRG
HaRh LR E 4, 2O
~ U AELFHR JEREN KON O
. HEIE - R - FElgER TR O A b
A VFEAREREIEL, VN EROH
IEIZ LD RGO e B b & B 22
J %, RAG-2 K~ 7 AT CD4+T Ml &
BALTSGOEEZREET S, LPS
M Z AT VERWfT L&D
HTITH,

©@  CDA+T HHlE T STAT/SOCS & F DHH

RMAERY T MR RSB G TS E~
T A RRED R AR L, T D
e DAREA % RIERICHATT 5,



(1) ~ U ATERYMENERER 2355 L, RRE
ANZHEIEN D THIIR Y = ) X A 7 & il LTz
FER. BERENIZITRAETHEZ < O T Hifan
FEL, —8ddEE kL Tnas 2 & ks
EHICEoHITEMT A EE R LT,
RAG-2 R¥E~T R (1/B X~ T X) 1%, &
YuPERE RS (2 Rz M 2o UL T Al % RAG-2
KA~ 7 ATBHE L 720 b BRE & 3584
HE. Thl ¥ A b hA VEATIHES~Y
AT 2R L2, Z OBIG%, S0CS3
X S0CS5 D T HEFEsRE B CHEME S vz, —
7. B MR A TITE R oo Z Lk,
HRGEE IR T 20X TMETH D Z
EMHIA LT, WIT, T MIRRIZHBLS 52 7
FARZEIHIR OB 5 & Gt LT, £ Ofk
BT MR FAYIC SOCSh A imFIC REEL L7
~ U ATITEGLIFTO Thl JUGSAEE TR S 40,
SOCS3 > T il it 56 B Gl 4 B M e S
IR LT Wi b UMEHCTE 2 oR LTz,
PLEX Y T B AR GEIRIE ICE < 2 &
T SOCS RTINS Z LA D
2z LT,

(2) Th KISOFELELTH D CDAT HIfIZ BT
% SOCS3 DBEN & 515 72612, CDAT il 1
A2 SOCS3 2N KHE L7z~ 7 A & U T getk:
RN R D 40 3% I 2 ARGIE L T2, & DR 5.
CDAT #MAEAFSLAY SOCS3 KIE~ 7 A TlE, =2
fr—<0 R L JEERNT ORI
HOMERAEESCY A M A VEEARICEH
BERZIALNT, BUEFE%Z O~ T A%
FERICENT IR o Tz, ZOFERIT, BREE
W2k % S0CS3 D& E]IL CD4 LIS T Hifaic
L DAREM A RET 5, ZORMEEZIT,
CDST MifiZ#5 H L Cif9t 2D 5 TETH
2o

(3) BRUMJERFD CDAT A H1T 5D SOCS1
DEENZONWT U PETH -T2, v U
A DAL« BHHICHF I 2 F L7720, FHEH
MNIZIITT 2 200 T, A Rt L TV,
(4) = RbhFT U bLT U RETHIKY
T MRENENC B E R Lz, [KIREOx=
R Ry ACBBESNT~ T AL, BIRED
TR R ACK LTI EE RS, T M
il SOCS3/S0CSh mFIFBL~ 7 AT b LT A
AHE L CHAMe R LR LIZEZ A,
SOCS5 @~ 7 AT kLT ADFEE TG

L7, SOCS3 J@REFKBL~ 7 A2 TIIE(LR D>
7o IL-10 OFEE EH EZNICHES EB 25
NnNir~r7ua”7y— k0 TNFa-R BEHEOEKT
MNEDJRK & OTFHERERZGETHD | Bl
£, IBICAN=ALEMTHTH D,

(5) HUE LI D BMEF KT T BN T
HFRNT LTz, BUENTFR Z AWt ik, i
i T STAT K+ Di&EMEAk, SOCS K+ DI B
INAF Z 10 . SOCS3 =2 SO0CS5 > T Sl el 7%
BUZ LV | RIESUSTER S CHEEOR
BRI RELS AL, BEEIRET MZBNT
1%, SOCS5 DIAFIFEELIZ LV Thl KSIEHE5R
LRI R I EE (b, IRk L7,

Z ORFSEIREIL. EAAE SR TS D T
AR & 2 91 B SR8 ~ D B A %
HNNTT B LV S MAIZRBULA T, Zhic
L ORRDOGE AT DIEDLLH Lig
JERTHA BEHENL LT, T OBFERREIC &
DR LD EIRIE, BUIE & & b 7= BERPE D
RIEVEIR B OF 12 72 IR IFIE OB S ~DiE %
B<EREFOLHI/BTE D,

5. FERFERImLE
(BFFEAREKFE . RT3 K O EERF 0 |

=)

UdEREam 30 (FE 11 44)

@O Arikawa T, Saita N, Oomizu S, Ueno M,
Matsukawa A, Katoh S, Kojima K, Nagahara
K, Miyake M, Yamauchi A, Kohrogi H,

Galectin—9

Hirashima M. expands

immunosuppressive macrophages to

cell-
inflammation. Eur J Immunol.
40:548-558, 2010

® Arikawa T, Watanabe K, Seki M, Matsukawa
A, Oomizu S, Sakata K, Sakata A, Ueno M,
Saita N, Niki T, Yamauchi A, Hirashima
M. Galectin—9

complex—induced arthritis by regulating

ameliorate T mediated lung

e A

ameliorates  immune
Fcy R expression on macrophages. it
A Clin. Immunol. 133: 382-392, 2009
® Fushimi S, Ogino T, Hara J, Takahata T,
Wakabayashi H, Watanabe H, Arashima Y,
Kubo M, Matsukawa A.

of suppressor of cytokine signaling 3 in

Forced expression



T cells protects the development of
concanavalin A-induced hepatitis in
mice. A Clin Immunol. 133:
437-446, 2009.

@ Arikawa T, Matsukawa A, Watanabe K,
Sakata K, Seki M, Nagayama M, Takeshita
K, Ito K, niki T, Oomizu S, Shinonaga R,
Saita N, Galectin—9

accelerates Transforming Growth Factor

Hirashima M.

3—-induced differentiation of human
mesenchymal stem cells to chondrocytes.
#HiH Bone. 44:849-857, 2009

® Okazaki Y,

physiology of sepsis and recent patents

Matsukawa A. Patho—

on the diagnosis, treatment and
prophylaxis for sepsis. #r#ef Recent
Pat Inflamm Allergy Drug Discov. 3:
26-32, 2009.

® Seki M, Oomizu S, Sakata K, Sakata A,
Arikawa T, Watanabe K, Ito K, Takeshita
K, Niki T, Saita N, Nishi N, Yamauchi A,
Katoh S, Matsukawa A,
Hirashima M. Galectin—9 suppresses the

of Thl7,

induction of regulatory T cells, and

Kuchroo 'V,

generation promotes the

experimental autoimmune

Clin.

regulates
arthritis. &t A
127: 78-88, 2008.

Immunol.

(Fa%R) (Gteatf)
@ Sun C:

ConA—induced

Spred—2 protects mice from

liver injury 14th
International congress of Immunology,
August, 23-28, 2010, Kobe, Japan

@) Cao C: Spred—2 protects mice from
ConA-induced liver injury &8 7 [FH A&
JREREE N7 7 LA 20104E8  6-7
H o

@ WINEE: KIEE A M A v T
B BTEIBAFHFPE I 77 L
A 20104F8H6-7TH [l

@ Matsukawa A: Spred-2, a

of MAP kinase

controls inflammatory responses. 18th

negative
regulator cascade,
International Symposium on Molecular

Cell Biology of Macrophages 2010, May

20-21, Kumamoto, Japan

(® Takahata T: orced expression of SOCS5,
but not SOCS3, in T cells prolongs the
severity of murine arthritis induced by
anti—type II collagen antibody. ORS
56th Annual Meeting, March, 6-9, 2010,
New Orleans, Louisiana, USA.

® A I 1

immune complex—induced arthritis by

Galectin—9 ameliotrates

regukating FerR expression on
macrophages #5390 H K F ke
20094:12H2-30 KK
@ % #E B Overexpression of SO0CS3 in T
reduces  Thl17

ConA-induced fulminant hepatitis in

cells response  in

mice FH39MIHAMEFRME 20094
12H2-30 KWK

Okazaki Y: Absence of Spred—2 enhances
innate immunity during septic

peritonitis. The 9th World Congress on
Inflammation. 2009, July 6-10, Tokyo,
Japan.

(© Takahata T: Forced expression of SOCS5
in T cells prolongs the severity of
murine arthritis induced by anti—type 11
collagen antibody. The 9th World
Congress on Inflammation. 2009, July
6-10, Tokyo, Japan.

Fushimi S:

suppressor of cytokine signaling 3 in T

Forced expression of
cells protects mice from concanavalin
A-induced hepatitis. AAI 2009. May 9-12,
2009. Seattle, USA

@ A )I[AETE : THEFESOCS 3\ F 7 FIC K 2 Wi
JESRZ HIAE  FE98Iml A AR B2 2009
F5A1-30  HHEB

@ /BT H: THIJESOCS E = K R v
(LPS) b LT 2 EH98[A H AR HL 2 2
20094E5H 1-3H  5UHB

@ )IIEE: RIEEYA b IA v T T
B3 20l Y RFR - R RS
20094E3 H27H | [ (L

fRAEa—HE: Overexpression of SOCS3 in
T cells T-cell mediated
fulminant hepatitis #Z538[A] H AR E 5

2008412 1-3H ., &#HD

reduces

NN N
AN A



O B)IIEE . ey ML T
fRiEXRy NU—7  FHH6EIAART A LA
AR ES HER IS — 2008410
H26-28H : [if] (L

® Bz ~ 7 A 2 Z — 7 U hik
RAEI 123 1F 5 Thl /250t & S0CS3 + S0CS5H

WX AHI BE23nl H AR AL
WEFATES 20084210 H23-24H . 1R

@) Takahata T:
fracture repair in a murine model. The
11th Biennial

Valproic acid promotes

Conference of the

International Society for Fracture
Repair. July 13-16, 2008. Lake Tahoe,
USA

@ ) BEHE: v 7 F o 93U E BB I
B < EB29lnl HARRIAE - FHEEFS 2008
HETHS8-10H ; B

RALTS—HB: T U > SERIE A7 ConAT 42 12
BT D THIfRSOCS3 D& EIfR BT #97[A1 H
AR HFSRE 2008850 15-17H ; &R

@ &)1 ARTHE - RAEHIAE & SOCS  Z597IR] H AR
HEEAiR S 200855 16-17H 5 &R

21 Takahata T: The role of SOCS3 and SOCSH
in a murine model of arthritis induced
by anti—type Il collagen antibody. The
17th International Rheumatology
Symposium. Sapporo, Japan. April 20-23,
2008.

22 Watanabe K: Galectin—9 ameliorates the
severity of antibody—induced arthritis

The 17th
International Rheumatology Symposium.
Sapporo, Japan. April 20-23, 2008.

23 WM~ v AT 2 F — 7 iR
(23317 5 Thl/Th2/17RE & S0CS3 + SOCS51T
K oI sl AAY U FREaka
FHTES 20084F4H 20-22H ; ALIR

24 FHEMZZ Spred21E 7 T ) T =
HEBE TR FIZ B W TEREMIZEH <
LI aREES  20084E3 50 [ L

by inhibiting C5 cleavage.

(X&) (G5
O )1 FE1E, BHERFmf, Th17HERZOS0CSIZ
X B, BRR s - 7 L L —F 54(3),

418-423, 2010
@ R)IBERE, SR, G & V1 b A

VoA ML AMERIGE, EFOH DI
229(12). 1157-11588. 2009
@ )EE . A R, A ER TRIE - B
g ) (504H) pp2-5, 2009
@ ) IR AR, RAE [N B 7
(43#) pp32-60, 2009

® RaJIIEHE, A E AL JE D 55 T

By TRIEE 4 i) (Z0H) PP 82-87,
2008
([ 0]

R rl— s
http://www. okayama—u. ac. jp/user/byouri/p
athology—1/HOME. html

6. HFIERL

(D) WFFERERAE

FAJI BEE (MATSUKAWA  AKTHIRO)
WK « KRAFBEE PR i 7eRt - 24
%

WF7eE 25 90264283

(2) WFgEsr
Wil ZRE (OKAZAKI YASUMASA)
[ LR« KR PelE s e G ar e st - B)
5
WM& B - 30403489
(H20)
MM B (HIDA AKIRA)
il [R5« KPPelE S S ar7est - Bl
#
FIeE %/ 10435026
(H20)

(3) I E
A FEAN (KUBO MASATO)
ISTATEOE NBYLSFGEHT « F— LU — &

e - 40277281



