) B 7N Bl e

The Nippan Foundation

HMEHEANBFEZGS
2006 FEE L FEF L LB K& - rrrmAmes - HREE

2006 £ 03 A 15 B
MEEAN BREX2H s AT

BME & 'f)%ﬁié%%ﬁﬁbfﬁoT:M%E?—ﬂ:owf@%lnt L¥ET,
WHER BRBRES B
FEAFRES M \@
PRERLER  _ER # W . iR
FIBEESL : _ FERKFEXERERFREHER
BY € #t : T951-8520 FIBTIBATIE 1-757
|EE : __(025)227-2137 #2137

1.Bh R & 8 600,000 M
2 H|RTF—7: :
RV RAIWLBIT DY oSO R OB DR R AR

3. RRDBME (100 pr2)

IOWMRBRALAZACHTET, ZTHHLODOHROERVPRELHHFIATNDHLEZATY, BEE
EOBRWFHMEZTE L, —HOTFT—ZI3FE B EARLEESRS - FWNESITHERLELE,
4T K EH

() #2icBdaRE £ - () ¥4 - @)

D @ B BEFF. £ EE. e Ex. BE RE N LR N #EZ RE &
Analysis of lymphocytes of fasting mice. %5 36 Bl A AT F LR & - FHiES. 2006 £ 12 A 11 A~13
R.BA - XK.

2D ME. BN BFF. X RE. RE EX I BE BR M B INAVBREVRCET OB
& ERM Y > 3R (IEL) O RERFRENT . 5E 35 Bl A ARBEF SRS - FWER 2006 £ 12 A 13 B~15H.
BA - $iE

(2) BELEH ® (MaE4 - E4)
1) Jiwei Shen, Hongwei Ren, Chikako Tomiyama-Miyaji, Yasuyo Suga, Tetsuya Suga, and Toru Abo.

Potentiation of intestinal immunity by micellary mushroom extracts. Biomedical Research.4 (2007) . (E1Rl
) o

2) Hongwei Ren, Jiwei Shen, Chikako Tomiyama-Miyaji, Mayumi Watanabe, Eisuke Kainuma, Masashi Inoue
Yuh Kuwano, Toru Abo. Augmentation of innate immunity by low-dose irradiation. Cellular
Immunology(2007).(ER R &)

3) X.Bai, S.Wang, C.Tomiyama-Miyaji, J.Shen, T.Taniguchi, N.Izumi, C.Li, H.Y.Balir, T.Nagura, S.Takahashi,
T.Kawamura, T.liai, H.Okamoto, K.Hatakeyama, T.Abo. Transient Appearance of Hepatic Natural Killer Cells
with High Cytotoxicity and Unique Phenotype in Very Young Mice. Scandinavian Journal of

Immunology (2006) 63, 275-281.



— B REFGRBREE—
BEIORITETSZVYAREOERRUHEEO RN

MEE KA #OMEE

T ERT B BEITHERM SR

RN iy e FRREFRERERAREMEFRRE - EBYHE
BERMEHE g B W™

SERIBFIEE 4 £ & Bl BFF, #E H®E RKE EX

2 B

[ERBREBIIIER L D, REBBICTRIC DL ELX LN TEE, LML, B4 RIEBERRES 2=
VASBHEINEREEETSIZ L, BLU=T ) TRRECERMEEZF - ZEEREL TS, £ T,
EHHERIIRBT 2 RERE~DORBER T, #E L L BiE C5TBL/6 = v RICfEI O A% 5 27T, 8K
EOWTIEEBAE L, METTAERER L, EE% 1, 2, 3 R&IC. IF. B IR, PMEPLEECTHE
BEReoBEL ., BB L 0 DBELBEERE 7o —Y 4 M2 b - CHIRKREREOHEFT 21T -7, il
GEEMEEZRET 27-DI0, 4 B ¥Cr BHHERBR LT o 72, ZEHIAIIR Yac-1 &0 B6 MafRMIIRE AV e,
Ei, MR T RCBT BHEAY A b A A L HEETD, Ta—h bR R Y — TR ET o, fERY
ZE  EPHREICOWT, BEHMAEL B3 BICALI B ERD, 7 —HA4 A PV —ITXD
MR EHREOMEY Tk, FFlEO CD3™IL-2RBHIMBEM L, O THapTCR'NKT HARDEI S NEETH
27, /NFTHL CD8aa'B220*ySTCR'HIME D EIS DIEMMAFR Y bz, HFENYA b hA L OFEHTIZ OV TIX
FF B OMiEUlis NK, NKT AERI3HER 1 HE T IFNy RN IL-4 ML= b 00, 2, 3EETRETLE, &6
. MRS EEERRICBWV T, FFoAes 1| BETEERRERERD, 2, 3 BETIRED Lz, SLE
DFER I, —FEFRRERFBRE TIIREREDOET T, FITHEBL TNWBZ EWREINE,

Key Words #fEg, ATH, MRRREHR, MIRGEEE BREE

# §

REBREBIIEGHHEE THIAEBBICKECEELZRIZILTVWAZ LML TV AN, BT S
BYDOBRLE. HOWIEIFEERBIZ L > TREBENBSEEEZZTT R LAHLNIR > TE i, 8k K
0. EREIRE CRFEEFRIE) ([Ched e, RENBERTL, EERERENESITEREEBLIED LN
DERRICKMRATIREENSHE TS BEELLNTE R,

LirL, EFLOHRZR -V ALBERREEOELE X, BEICOBERMERVO~F U 7 REGREIC X
FTHRHEBLEWIZELEEZRELTVAY Y EEAFA Ty MIX Y, REHENFESNTAA VA PY —
L0 THIRAIMEI S, FIZHFBICR T 2 BREZELEHETIZERRA LN Lo, TORER, KER
FATy MXD, BHESNEEREEER L, TL T, EEEEOAR R LTEEMD~ T U 7REICER
MEMS L, NK, NKT HRaOBEES AL, BRAEEZHEHRLEY 2,

T I T, AHFETIE. EHRRICEIT 5= XY /KD phenotype L HEED S & FMIENT LT, 2EF
BHE~DOEEER I,

o = Xl
1. w7 X



8~12 BiR> C5TBL/6 (B6) %V iz, LR~ U RIIFBKEGHMERMERICT SPFRETHAT SN D
DTHh B,

2. BRETNDOIER

v R EARDSZEE LT, FOKICOWTIIERE L, ERETVEMER LIS
3. HEERORH

A% 1, 2, 3 B, ERICTHIE. g, MR, BIOVMBLE X BEgsRosBEETo = Y,

<7 ZAMIR. FFIR & RiEE MEE., 200 ¥ —CDARAT U VAA Yy azi@ L, Eagle’s MEM( Nissui
Pharmaceutical Co., Tokyo, Japan) C¥ei{4. BIMRDBEIZERE SR L7z, FREEIZ 0. 2% NaCl THM S8, BEELEK
%A%Ltoﬁﬁdsw@mmnfmﬁmubt% 0. 83%NH"CL-Tris buffer(ph7. 6) CIAML & ¥, BiZIR%E &
BEL 7=,

/MBI PBS TIRENAESEEVNHE L. S ZUREGIR L, £0%, BT 2 R85 I 95 L,\ 1.5
TUFORSITEE LA S, 2 0ml @ skating-water(Ca**- and Mg**- free Dulbecco’s PBS containing 5 mM
EDTA) DI L, SRIEE L, BEPABLTWAOEHER L%, BEERITRZ¥L, EEEZRIH
L7, 2 54714 0% 8 0 %percoll THELR L L7z, interface ZHE L7z, MEM Tikiffk, BEEEKZ %
BEL 7=,

4, 7a—%A A MY — 1T X BT

TURLOGBE LI EERER~ U RE ) /e — VARG T_ERVC=ZEREL, 7ua—Y A bA FY—
ERWTETET o7 2,

Fluorescein isothiocyanate (FITC), phycoery-thrin(PE)& U biotin i SN/ LL T O~V RE /) 7 v —F )1
k% #EH L7, FITC-conjugated anti-CD3 (145-2Cl11), anti-CD8ca. (53-6.7), PE-conjugated anti-NKI1. 1
(PK136), anti-IL-2RB (TM-B1), anti-CD45R/B220 (RA3-6B2), anti-CD4 (PM4-5), anti~-CD8B (53-5.8),
biotin—conjugated anti~TCRap (H57-597), anti-TCRyS (GL3) mAbs (BD PharMingen Co., San Diego, CA) & fi
AL,

5. MEANYA A 2 OEN

B~ U BT BHBEAYA b4 2 IFNy R IL-4 OREEITV, 7u—34 MR ) —THEirE

1To7=, FBRAEI2 B, ConA (Sigma,USA) % Hligi &

LT, i.v.T200x g/mouse &5 L7z, Total lymphocytes
. S'Cr BERERIC X B MRS EIE AR (><610‘) Liver (><110’) Spleen
BIRIZ T 4 B O'Cr BERERRBR 21T o 72 ¥, EERHIR s 12} + p<0.05
% YAC-1 % U B6 Mm% BV iz , Effector Az 4] . 10! *s p<0.01
WHFRE, FERED 57 BBk E A i, 3
#® R 2| <.
1. MBI O MR 0Lk  REAN] w
GR% 1, 2, 3B E. 2EEHRHICIOVT, MEBE ) s e
. 18, Thymus 5, s-1EL
LR RSB EL RE3BICEERBL 2RI 16§ N
(1), FFig. MR, MBEa%s AEcasgx Sl 2 N
HORANBRODAO—CHD L, Bl 10 |
D—Iz @b Uiz, (n=4, p<0.05) § T ﬁ
21 i = ! !
0- o 0—
2 . MR EHRE O con, lday 2days3days ays
R~ U A0 NKT MROE(E LB RIC, 5 1. R OREEREETT,

SR LA~ AR OMEREZ 51 CD3 RN IL-2RB.CD3 B UANKL. 1 0 —ERA CTHEIFT 21T 7= (K



2)o FrofafRstsrib T AT IL-2RB*CDS™ Mg & LCRIETE 5, IL2RBYCD3™ I NK HIAETH Y .
IL-2RB"CD3"® #ads iR B 3 T MIIATH B 9, Control Dayl Day2 Day3
NK #f R Ol 5k T AR IFIC B & iz T3 iz 3
FIET B8, BICOR, SHBBELES, # Liver |4l o Lol
BB~ 7 X OFFREO [L-2RB+CD3™ 41K & 8 Laroh ‘
NKT ORI AHEAE namie L2
WA L7=, BRSO IL-2RpTCD3™ Ml A%
REEBBD ok, HIMERZRLT
W3,

#EWT. CD3'afTCR MM % MR T H7-0
2. B CD3 RT*B220, oTCR R UYSTCR  Liver
D_EHLRETHT T2 (K 3), TORKR, :
BERE~ U RIIRBRL L~ T Mok KL
BFAYIC CD3"aBTCR HIFE D LR AN b As iz #
mui=,

INIED U 2 23ER D phenotype b . HEA DA R it A S A
B #fifa (B220*CD3™) (48.3%—50.7%—57.5% SR B R,

—62.8%) .ySTCR'ofTCR AR (42.4%—51. 9%—53. 7%—55.6%) . CD8' CD4 #ifa (78. 4%—83. 9% —
86. 7%—90.1%) . CDBocififd (56. 8% —62. 1%—68. 1%—77. 4%) DILERKEAMIEINE < 72 B E 880
L=,

BiESFEOA SEMRITER IS ED 2 T
NI, FRBEOESEOEMNEEFHE  Liver
L7c, MERZIRKIZEARBAD ERBOEN, T
P9 CD3™ & TX NKT HIBHa R 5L DB 1480 h>
T - 7= (data not shown) , Spleen
3. MBAYA b A > DFRMT

HIRRA YA bAoA v DERITIZ DV TIL TR
NK, NKT #faidf®& 1 B B T IFN-y& O IL-4 Liver

AL b DD, 2. 3 B B TS 2RI mc.' S| M s N o] BER 52

290

Spleen| |,

Spleen| =},y1 .

3 309| R 21

Day2
X 0.

ntrol
0.6

Dayl
50. 3

2.5 0.0

([zl 5)0 W—ﬂ.@(iﬂ?ﬂ@k ﬁ&figxﬁ'ﬂﬁ?%’?fl 09 0.1 3} 09 0.0 3 07 0.0 'a"(.)'7 0.1

(data not shown) , Spleen | 17| :w . 3 . 1

4, R~ U TR > /S8 NK M T *%Tg& il
fEEEEOEL X13. FFBEE. BERgioD BiEZRR% CD3, B220, afTCRE T}

8 TCRIZKY ZERE Z T L7z, R ORfEITE Y
R~ X NKHBBEEEOBC 0T, o e

YAC-1 KU B6 ~ 7 X fEfRMfa 2 R0 Mia & L, #&% 1. 2. 3 BB T, FERUEEEY > <3ko NK
MRRGEREMELZREL T, NK MRS OMIBEERE LT Lz (2 6), FET®ER 1 BET
YAC-1 (16A) KU B6 fafR#BiE (K 6B) 12T, MKEEBEMERZERERY, 2, 3 BETHARXIZETL
7o —H. BEETIE. YAC-1 RUVB6 = U R MR R 3 S EEE S A ONI% CERLZ LD
ehot,



5 B

SEOHRIL, BETVRDOY L 3RICK B
HLBREOBLICOWTHEIT Lz, SBELYD .
EHER~ U RAIFA NK MIkRE. SRVHREER
HEETHIENHELNI R, ERITEY.
MfROZERE L. MRS THIRRTH 5 IL-2RB
CD3™flifa 9 DWMAH LI Ehb, BR
RERBEHLENTZZ EiICLBEEZLNS,

bivbiid, BRIOMRIZBNT, X b LARR
BRGREREEML S, FRBEBREROBE
EPHDHIEERELTEL Y, ABFEIZLY,
R RAb, TORMUVAKRIBIERG 7T
TeRbhol, A MLVAREBROERLEFEL,
BEOTHREOSEEZMEIL, BERERETRE
L, BCEREEREEET S '8, 7L,
24 BFHI D EHERIT H RBHEEE 5 NK, NKT #
FADHREEREZFE L., BRREREZESLsE Ik R s .
Lz, TR EiICR3 Lmaik, BiEsD 4. s-IELOEERO _EREa%RT,
BT eBRALNEROT,

R, MRBRESEETEI TR IT L VD TERR, ARFRIC LY . BAMEIC X - TIREBISE
DFTHERREEZIEIAL D DI LBNTREINT, 5%, BRAZ LT HRTRORERE 218 5 /5
® CD8aa'B220*ySTCRHAMUZ OV T HRHFT BT ETH 3,

_ Control
24 48.3 2 s0.

Y05[ 236] 04| 179 ToI| 148

e
!

%
#ﬁ

LA . V0N 1

Liver A Target:YAC-1
NK NKT NK NKT liver spleen
5 50; * 50, ——control
Xyn! ; —s—dayl
10.4% 2.3% 133% 210 40; —+—day2
- =30 30 ——day3
g, e g 20 20: * p<0.05

g 10 10/

]T IT : ] 2 -Esiga
0‘_"‘ _.__.Os_._— ..__,
daylij[} 7.5% 21.7% 6.1% 37.4% 50:1 25:112.5:1 50:1 25:112.5:1
T T e e B Target:Thymocyte
6.4% 6% 25 4 liver 25, spleen
— n 20[ 20}
*
2 10; Ki\i 10} )
. 51 5i
day 4.5% 3.7% 3.2% 7.3% 0 : 0
- . = 50:1 25:112.5:1 " 50:1 25:1 12.5:1
T T E:T Ratio

= Ny — IL-4 -
K5 FFRMARNNYA b1 O EfTok, B 6. FABRCBBAEERE 7=/ 7 —L Lk,
NOBEREFEMROY A P oA v OERETT, EHMEIZ (A) YAC-1 (B) BeflR#as AW,

day

£3191X0)0)K39/,




BEXM :

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Weerasinghe A, Sekikawa H, Watanabe H, Mannoor MK, Morshed SRM, Halder RC, Kawamura T, Kosaka T,
Miyaji C, Kawamura H, Seki S and Abo T. Association of intermediate T cell receptor cells, mainly their NK1.1°
subset, with protection from malaria. Cell Immunol 207:28-35, 2001.

Abo T, Kawamura T and Watanabe H. Physiological responses of extrathymic T cells in the liver. Immunol Rev
174:135-149, 2000.

Mannor MK, Weerasinghe A, Halder RC, Morshed SRM, Ariyashinghe A, Watanabe H, Sekikawa H and Abo T.
Resistance to malarial infection is achieved by the cooperation of NK1.1* and NK1.1" subsets of intermediate TCR
cells which are constituents of the innate immunity. Cell Immunol 211:96-104,2001.

Mannor MK, Halder RC, Morshed SRM, Ariyashinghe A, Bakir HY, Kawamura H, Watanabe H, Sekikawa H and
Abo T. Essential role of extrathymic T cells in protection against malaria. J Immunol 169:301-306, 2002.
Changchun Li, Xuefeng Bai, Sen Wang, Chikako Tomiyama-Miyaji, Toru Nagura, Toshihiko Kawamura and Toru
Abo. Immunopotentiation of NKT cells by low-protein diet and the suppressive effect on tumor metastasis.Cellular
Immunology 231: 96-102, 2004.

Kawamura H, Kameyama H, Kosaka T, Kuwahara O, Bannai M, Kawamura T, et al. Association of CD8" natural
killer T cells in the liver with neonatal tolerance phenomenon. Transplantation 73:978-94, 2002,

Ishimoto Y, Tomiyama-Miyaji C, Watanabe H, Yokoyama H, Ebe K, Tsubata S, et al. Age-dependent variation in
the proportion and number of intestinal lymphocyte subsets, especially natural killer T cells, double-positive CD4"
CD8" cells and B220" T cells, in mice. Immunology 113:371-7, 2004.

Takahashi S, Kawamura T, Kanda Y, Taniguchi T, Nishizawa T, liai T, et al. Activation of CDl1d-independent
NKI.1" T cells in the large intestine by Latobacilli. Immunol Lett 102:74-8, 2006.

Bakir HY, Tomiyama-Miyaji C, Watanabe H, Nagura T, Kawamura T, Sekikawa H, et al. Reasons why DBA/2
mice are resistant to malarial infection: expansion of CD3™B220"y8T cells with double-negative CD4°8" phenotype
in the liver. Immunology 17:127-35, 2006.

Yamagiwa S, Sugahara S, Shimizu T, Iwanaga T, Yoshida Y, Honda S, et al. The primary site of CD4'8'B220" T
cells in Jpr mice: the appendix in normal mice. J Immunol 160:2665-74, 1998.

Tsukada C, Yokoyama H, Miyaji C, Ishimoto Y, Kawamura H, Abo T. Immunopotentiation of intraepithelial
lymphocytes in the intestine by oral administrations of B-glucan. Cell Immunol 221:1-5, 2003.

Miyaji C, Watanabe H, Miyakawa R, Yokoyama H, Tsukada C, Ishimoto Y, et al. Identification of effector cells for
TNFa-mediated cytotoxicity against WEHI164S cells. Cell Immunol 216:43-9, 2002.

Emoto M, Neuhaus O, Emoto Y, Kaufmann SHE. Influence of B,-microglobulin expression on gamma interferon
secretion and target cell lysis by intraepithelial lymphocytes during intestinal Listeria monocytogenes infection.
Infect Immun 64:569-75, 1996.

Watanabe T, Kawamura T, Kawamura H, Haga M, Shirai K, Watanabe H, Eguchi S and Abo T . Intermediate TCR
cells in mouse lung. Their effector function to induce pneumonitis in mice with autoimmune-like graft-versus-host
disease. J Immuno! 158: 58055814, 1997.

Halder RC, Kawamura T, Bannai M, Watanabe H, Kawamura H, Mannoor MDK, Morshed SRM and Abo T.
Intensive generation of NKI1.1- extrathymic T cells in the liver by injection of bone marrow cells isolated from
mice with a mutation of polymorphic MHC antigens. Immunology 102:450-459, 2001.

Murayama S, Tsukahara A, Suzuki S, Tada T, Minagawa M, Watanabe H, Hatakeyama K and Abo T. Quick
recovery in the generation of self-reactive CD4""NKT cells by an alternative intrathymic pathway when restored
from acute thymic atrophy. Clin Exp Immunol 117:587-595, 1999.

Oya H, Kawamura T, Shimizu T, Bannai M, Kawamura H, Minagawa M, Watanabe H, Hatakeyama K and Abo T.
The differential effect of stress on NKT and NK cell function. Clin Exp Immunol 121:384-390, 2000,

Tagoh H, Nishijo H, Uwano T, Kishi H, Ono T and Muraguchi A. Reciprocal IL-1 beta gene expression in medial
and lateral hypothalamic areas in SART —stressed mice. Neurosci Letters 184:17-20, 1995.

- 100 -



