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FIVDEDPESH,. D DOERFEEDORHDRL Y AN
J—ROBESELEDODIDHZ] BLO [ZDOHHE
EEREEAOEBICK S L VBEPHSERIEIC
EOoTELZ->TWS] ZE2EiEL. IN2H
B & L7-IFE 2 £ L7z, 2014 FEE X R T —
5 O BLORRROOZEMEEL , 2015 F£E
FOIZODWTERICE &, BICQOMKIEZTT-
720

OFEiE O > DRERICEET 2 03 - a8

REE K 2 205 - F e FEE R - AR -
EMpTERICEHS 22T BT &
QOBEBED O DERPSDY AN —KRB X
SV AN —EHRZBRET 22 &
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MEREREE

a2 [JREOKERE] 138550 aHT TR
2 EORE] 2 EORERZR] ORNASTE
B2 & 2) DDOFFERY AN =@ 72D
< D ZEREHIICHE D 5 72D ORFERRIL % 271
95 BT, 10 HAHBEOZHIRT — % 2GR L.
AL RILVEROA7% 5T HIBEROFEE 2 E &
LD a[RETH ST & ThHbHo

HAMICER LR ERILPETL TV HAR
IZBWVWT, 5D AT ESNIEMEDMEES
DMz E, DEORRZEZ VPR WEREEIC
BONAEBEOEMASFRIESNEH, [HDOH
5DY AN —ER]| ZBHSPIZTHIENTE
g, Bt EoERE L. DEHICBETHS
=OOFHD» 2 RHIC, MBI TS
ENTEBHEEZ S,

AREFFEIE. HAZEZNFHEH % (JAGES)
Iavz 7 hOTF—¥ 2R\, 20104E 8 AN
520124 1 A2 T2aRE 31 BifRICEET
LZENERETEZITTCVARVERE 112,123 A
P 5. BREMRICEK > THME OHE, #H22R
MIZOVWTOREZEBZ (2010 FEHRAE). 2
DF—HF ZHERIC, 2013 FREICEHEE A DB
7—% (2013 FEHE) A Lz, 20104
EBLU2013FEEWTNICHRAERIHPES
N BBEPOT—=H) 2 IDODF— 258
L ENTWRBEFSICOVTOEEDE OGN
7224 TR O T =% 2fEG L. 7Y —=V Tk
¥RfTole Ty ZOV ) -V LR
7T, 2013 FEET—FY 2HWT, EEODH
AL LA A1 2 TET R AL IC AR BE T d -
7z&E 29 TR T — % 2 VT, Bl EA
01 % T HT A B IC A HARTREC b > 7- 2 [F 29 T
HTRE 7 — & 2 FL T, IR L s BERA 78 % 52
MiLo ML NIV TOMIEZIT> 720 RIFET
3y DDDATZY) == T =)L TH5. GEin
EH S D2 REEMR (GDS-15: Geriatrics
Depression Scale-15) zF . 5 DM - K
BIZH B AP HNY — L7z NORE 2 REE L
720

0. MADER

2014 . S DA DH S A D BT F
DEIE X 29 T THR/ANA 21.5%. AR H
36.2% T I 15% RA > b (K 1.7 £%) Db
ZhHDHT L (p<.001). 19 EEHOBEI &I
2 Dl & OBEASBRZEHAR VT ICB VT
. RITOBEKOEI AP E W E D DHEAEIGHE
BICEWHERE., Zofl, #H. YaF oo (&
B, XV 3V EOBIKA D DN IRERNTH
52 ERR Uz, oy AT R— MEEE L
T, DEE - BREZEVWTY 55 AZHFHNICHE
&, [DEHEPBHZEVTHSI AP VS] &
AMEWHEEIZ S DHEESMEL [DEECBH %
MWTHIF2ANNS] G EOHEES 5 DIf
mAEVWZ &, [HEFEPERZ L THITEANN
2] EERE LTV AEIEAE VI TS S DffR
PMEWC EZHS I LIz BIHFRICES &
REOH:5F . RN - EBEOANEDHR— M
ZEGDPEOHIEIL S DERESMEVERTH S
EERLT,

2015 FE X, 220P56DY AN =R ZF
DBERICOVWTHEEZIT> 72, 2010-11 FE &
13EFEEORHEICSIML. T— ¥ EEVHRETH -
7z 24 THHlT 62,438 5D S B, WED GDS15 1H

H EiE

B 3EETE

X 32.9%# S DEmE - KEEH S EIE
(GDS 5 =ki#) (N=10,626)
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BRICEZE L. X—ZK GDS 5 &bl E (5
fd[) TH-7210,628 47 (25.5%) #xfgfe L
7zo 2D B, 2013 FEIT GDS 7 5 fiRN &
Kol EEEEEER L. HIBANOEE. B
. ML — T AOSINE DBEICDOVTHRT
Y VAR CHEEE L2 RER. S DEM OB EE
iy 3,500 % (32.9%) A[EE L TWiz, Fim.
ML FATE. WE. X— A GDS 58, #

FREE B CEvili. FROBHEARGHE,. SHBE,
IR, HITRERE . BUEREE, B 1 FO/HIEE.
AR, WY R— 2R L T, [HiEA
DOEE] WEWVIZE D DEM A 5 BIE T S EHM A
Holzo TIHIHT I —TAOSHNTIZEKEZ
(95%CI: 1.0-2.0). ZAZ 77 (95%CI: 1.1-
3.4) OB TEENZ -7z,

F1 MNREOEME S OERE - KEH S OEEE

AR B (2010— 11 ERSEAERE ) DI n EEE »p

3y 8551 F 106 28.8%  <0.01
80-84 282 26. 6%
75-79 695 31.3%
70-74 1075 33. 1%
65-69 1342 36. 0%

2 i 1802 34.3% <001
B 1698 31. 6%

Bt g Low (-1995M) 1669 30.2%  <0.01
Mid (200-399 5 M) 1103 37.0%
High (40075 - 257 41.1%

B [ 391 25.8%  <0.01
RYAY3 3059 34.2%

EEWABEESE k<0 113 23.2%  <0.01
HEY X LEFEW 769 25. 0%
E#HE 2348 36. 7%
L 203 44 2%

IADL JEB:L 737 30.5%  <0.01
B3E 2559 34. 0%

p-value for chi-sgquare test: TADL: Inestrumental Activities of Daily Living

F2 S0M - KELSOEEER (K7 V> EIFES)

_ n_ EEE 0@ TR LB p-value
BIKA~DOEE ETHREHY 1898 399 955 (884 — 4367 ) .097
HREHY 5261 35.2 1.865 (.84 - 4114) a2
Ebbkd 719 7.1 1870  (  .847 - 4126 ) .12
HEYRELRL 816 221 1.680 (  .7153 -  3.749)  .205
2{HBLRL 179 11.3 1
T L—7 EAH5T EERB 24 453 1960 (1.116— 3.447) .019
#A2-38 147 34.0 8% ( .510 - 1.366 )  .574
AHA1E 199 3.7 .807 ( .558 — 1.168 )  .255
A1-28 529 35.5 1160  (  .986 — 1394 ) .12
E&E 909 36.7 1.014 (.81 1.173 ) .851
ShiL 6919 32.8 1
gL —7 WMokEAE EEE0 11 4.2 1. 441 (1.033— 2.010) .031
#H2-38 560 31.3 .98 (.12 - 1.167 )  .520
A1E8 7719 39.2 1.003 (.85 - 1.188 ) .923
At1-28 993 31.8 9z ( .82 - 1.087 ) .33
EHE 650 35.7 1085 (919 - 1.280 )  .337
ShizL 5831 31.3 1

B 2010- 1153 5B0DS, B2, T0OMDT L—JEE2, S\E, SRR, 51, Rk 28,

FROTR—-, HEN TR TR
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HFHE5 T HUREMEL D> Tz LRV —T1CSI L.
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FHEHE A S 3 » AR, 6 7+ ARICHIAFHE &
FMROIEEOREZITV. T3 b LOWRZEE
U7z MENTIEEE (ma PLEE o2 bu—IL)
EAAHE (WA, 3 - A%, 6 r A#%) O 2 &
KTOZTTERE BT & LB 21T > 7,
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v Fa—L0EKRHMEZZSZ 12, FEEHEiRO
O 3FE 25 OBEN 7 S EORNSRE 2 A TEKEE
BREEHE Lz, BIFIZEREREROTEZHN
T WEICB A0 b LORIRZMGEE L 72,

S 5 ) B B O # IE VUL B A & A & Bl D
TN ZITo 2o BDARLPHE LTS YL IR
Z7 OFEEZTTIT, )B4 1E P A 8
AHEM 7.0 kg/m2. % 5.8 kg/m2 RimDRR
BEMHEBVINL IR T EER LT FRROMENT %
1To72,

QR AEFTOT I b LT ADRNRMEE

SERIIRZZ 2HBORRE 2 NRICOa
NUTTAZRITo 120
[A BTDT AT ]

X5 IE 35 N (BHES AL ZHE30 A). Fi
FRElX 719 £ 3.7 TH o7z ST AHAMIE 3 »
A& U7, BIEREEIZMARENER (%), RIENE
(kg). HNE (kg). WEMKEHAR (kg/m2).
#77 (kg). 5 EESZKERE (F). FBISL S K
(). 227y 7lH (m/ BE) TH-7z. WH
PR IO REFELEBICH LT, ua L ofREE
T, 7Ly e ML=V T ) — M EEA
L7z 208 3 r AMEETH I b L 21TV, 3
» AR ICH)EIEHER & FRIROIEE 2 8/IE L7z, A
HT DG E I EMR R LDz, 3 +» A A
FIC 2 EIC—E., BFECEHZEREL TS D
ZHERR L7z,

[B DT ATTIE]

RIE 40 A (BEE22 AL & 18 A). F
Flx 67.6 £9.3 B TH o7z, TAHMEIZ 6 7
A& L7z, BIEEE IR (%), BRIEY
2 (kg). HAE (kg). WENEHRE (kg/
m2), #7 (kg). SEEEVZEHE (#). F#ESL
SRR (7). 6m & ARBTRE () TH-o7.
WEFHAER IR RE2BICH LT, 74—F 27
Ltud b LOEREETo /., £BHONMAT
. EHBEEOEED-OIC, WNRE2EICTEH
BEt#EA L. BaEEBRASICAZEDMIE
BEETZ I THLS KSICEE L, Z0%6 7
ARICHOIFH R & IR D IR %2 |IE L7z,



I. MADER

OEER LB REGERDOREIR & 5 TR OFRER
6 7 AR DOEE R L LLBOMIEEBR ORE R WAt
DAL BEERADP & 5 N IHH AR, A
BB mARBITEETH 5720 S HIEHR
B FRNL B R, BARMTEEII T AR TE
WREAED. FEMRIAERIED L. F#IZ
5 ERAPITREOHRIHEML Tz, 72X

BIERIZASNZ P70 B ERBERER I
Lc3uoa b L#EOR6 r AR THERLE
mAaHsNTz, &5612 WOMAC (#1H] vs6 #
A%. 3 7 A% vs6 » At%) &£ua€ 25 (M#
vs3 7 Atk - 6 » A%, 3 y Atk vs6 » At%) A
OIMLEICBVWTOAERICHE L TV AHER
Lotz —H T MENEHARICBVWTIZAE
BatEidaond, miEe bRBOEER %
RIRRFTHo7 (F 1)

F1 WMEICHITS6-ABEAOOTFLNTARROLEE
oakL avka—)L Between  __
(n=145?$ (n=94) M group ZEHEA
P value P value
RRERAZE(%) 0.014
Tt AHT 25.3+8.6 25.7%+7.0 0.932
3B 23.9+8.7 oL 247475 L 0.700
65 B 244+8.6 ** tt 25:5:=E7:0 Tt 0.986
Time effect(P value) <0.001 <0.001
HWMEMEHBAE (kg/m?) 0.156
Ir AR 7.12+1.09 6.824+1.11 0.030
3-A% 7.2141.08  ** 6.98+1.13  ** 0.244
64 B 7.12+1.06 6.84+1.09 £ 0.213
Time effect(P value) <0.001 <0.001
BH (kg) 0.634
Tt AHT 29.8+8.5 28.9+86 0.302
35 B 30.6+8.8 = 29.7+9.3 * 0.339
64 Bi% 312487 ** t 30087  ** 0.244
Time effect(P value) <0.001 0.004
B 325 B R (sec) <0.001
Tt AHT 50.9+39.1 57.5+39.7 0.231
3B 69.4+41.6  ** 48.1+37.1 " <0.01
65 B 72.24+42.8  ** 49.7+36.6 * <0.001
Time effect(P value) <0.01 0.022
TR B ITEFR (n/sec) <0.001
I AR 1.92+0.27 1.93+0.24 0.679
35 B 1.97%*0.26 ek 1.94+0.26 0.395
67 A% 1.99+0.28 sk 1.89+0.23 0.002
Time effect(P value) <0.001 0.088
BEEES B (Nm/kg) 0.115
1PN 1.48+0.48 1.44+0.42 0.523
37 Bk 1.58+0.50 Hok 1.56+0.44 *ok 0.695
6 B 166048 ** T+ 1.52+0.72 0.119
Time effect(P value) <0.001 0.159
WOMAC (#) 0.919
PN 27+54 3.3+6.4 0.483
3x-A#% 28+54 3.5+6.8 0.540
645 B 21%+42 sk, Tt 29+55 0.291
Time effect(P value) 0.003 0.410
O3%€25 (A) 0.248
I AR 48+6.2 5.1+8.3 0.663
37 A& 43+59 49+57 * 0.530
645 A& 37+49 *x* 1t 4.8+59 t 0.117
Time effect(P value) <0.001 0.798
EHE £ RERE

WOMAC, : Western ontario and McMaster universities osteoarthritis index
*.vs At baseline P<.05, **:vs At baseline P<.01, t:vs 3 Months P<.05, ¥:vs 3 Months P<.01
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Dl &ro, AWIFETITo720a b LidE
WEOHITI. NT v ARRE. BITHES). AETEIEEE
Ol EICEERE N —=0 7 TH B ENHS
&L,

WIZT 3 25 DB EE TCICAT - 7o ¥ TR IC
B L CIE. WIHAAHER I C A VERBESE R L T 7z
MRFE, I FNLVEET34 A, a¥ ba— L
T17 ATH o7z BBITORER. R E R &
BASTEE CRAERPASN, E5i1ICua b
VEICBWTIE). RIS R |ARBITHE
B, BEEHNICEIRPASNERICHEL T
Woo —ACTHIEUEFHNRICERZZASNZ
o7z,

& 7o MHIEDURE AT N B OB % TCICAT > 7Y 7T
TiX. WEFHARICHEY L IR=F7 TH - 70t
REZ. NABHT260 A, 2V bu—)L#T 14
ANTH o7, BITOERIZ. FRI BRI, &Kk
BATHE, BHEMNICKEEAPAON, &5
A ABEICBWTIES. RN B B, R

TNCERPHED SN, BRICHEL TV,
QAHTEBHTHOT I b LA ADRRMERE

ARTTO3 rAloua b LT AERELZE 1
IZ. BETTD 6 » HEOEE N A (7 —F >
ryuabl) OFRER2ITRT,

WIS E B 1. MARICKRIEE. HNE. W
IEVUE AR AR T 2R Z R Uy (RRERERAS

BICHEMNT 2ERE R -7z, = THNOIEE
T A1/ 5 MRV RFEICE L T, i
EBICTI P LNAIRKDBERICHET HERE
molre EHITAMIZBWTIINT V AKKREZ
NN B RESERICHELTEY . B
BOTIIBERES 2RI 6m mASITREAE
BICHELS B> T\,

DlEoz &ns, ua b LIZERE OESEAE
HEICEEN N —= VT THEHIENRSN
7zo —ATUO N Lz EEFNABMTIE. HIA
EOm LA EDOENZAI ST,

F2 AH[TO34y AEOAOIMLAAILSH T BBEEEDOZE(L

A 3xA#% p

WisiZE (%)

26.4+8.4

26.9+8.4 0.018

BRIEIAE (ke) 37.3+55 37.0%55 0.016
HAEE (ke 35.3+5.2 35.1+5.2 0.090
#H 1E U AR A Y & (kg/m2) 6.47+0.77 6.34+0.80  0.072
#EH (kg) 247+6.6 25.4+6.6 0.021
S5EIE IR (7)) 6.69+1.49 6.17+1.56 0.021
FHISIEERE (F) 59.83+41.04 7457+3880 0.017
227v7E (m/BER) 1.49+0.11 1.49+0.29 0.867

#£3 BHiTO645 BEIDEHNA (V+—F>J+0O030KL)

30

ICH T BAFEEDZEL
7t AR 67 Rk p
KAEREZE (%) 2394380 24.1+8.2 0.025
PREEFE (ke) 445+80 440+80 <0.001
MAE (kg 421+76 416+76 <0.001
8 1E P9 A7 A 2 (kg/m2) 7.19£1.00 6.92+0.97  <0.001
£Bh (ke) 303£76 323+74 <0.001
5[EEILFFRE (7)) 7.13+1.52 56.71+1.60 0.009
FEIIHER (7)) 61.20+41.66  66.09+47.01 0430
6mE A HITHE (7)) 2.81+0.31 2.64+040  <0.001
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b MEHREHBREERNBRMARZ AL
YL ANZT7aFEDRRE
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EE OBRSE

I. AREBHOBE

Y EADIE]: )

Hts 1 FE S B R H O FifE & REE T (U a
R=7) & EiwE O activity of daily living
(ADL) 8 &0 quality of life (QOL) 7% 5
FLFERTH S, BEimtaz il HwPEICS
W, HIILaIRZTIIAREE B TEKR R
BEL-oTW5,

B R AR 2 HE K 9 B AR 1R B BER e il e
TESPH cm IGETHHDHHHD. Thidx
IS EARELMBATH 5, S HIIHEIC K
DRZILZYEPNARIISSINS, (22D
59 HfRMES RSN TW A DI, BFORE
FEEAk ERERERY ICEAS LR SN TWwa 2 56T

0| A5 E Rk T A RRAE O 1H F P RE 2 B
<o ZBALEIEH TIRAEN LML &V > 72 E
EAMOBRENROONDH, HEESIZZDHE
FHfE oK L DRCIR & 72 5 R R ATEAAE O [F] &
I LT (Uezumi et al., Nat Cell Biol,
2010; Uezumi et al., J Cell Sci, 2011). [&%
ZRHIEAE B BT E A BT BT 52 &
THMEEZETR—PL TR EEZLNTVS
(Uezumi et al., Front Physiol, 2014), Dl_E#»
5. MZERAIEGHRO BT X O HfE DR
BAHEREL. YILaR=ZTICBI 2HEREEN
TWaH I EMRKBRSIND,

PILARZT OF - IO -HIZIde Mg

At BHRIGHRARTFERRRT  FEAT
RAFREAR  PR26FE ~ PR 27K (HFEFHE2FER)

EHOWIHEIEENS, HEEOIITTADD
BoNTMARRZRESE. & MEBAICBWL
THHEERFRMEOFEE. BEEEICHIIL T
% (Oishi et al., PLoS One, 2013; Uezumi et
al., Cell Death Dis, 2014). & NEHEAHICHEK
9 5 EEERAEMAOF I, RHCAIZEMRICE
WCHRIRERE T RIOB R 5581 2 i e AR %
Rt 2,
KRIFFTIE, P IR=ZT BT 2 EERRIER
MO MBEL 2 f#T L. HiEmZ2EL o178 F
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# 4 . Akt-dependent Girdin phosphorylation
regulates repair processes after acute
myocardial infarction

¥ # : Shinji Hayano , Mikito Takefuji

(Corresponding Author) , Kengo Maeda,

Tomonori Noda, Hitoshi Ichimiya, Koichi
Kobayashi, Atsushi Enomoto, Naoya Asai,
Masahide Takahashi, Toyoaki Murohara
MEEES  Journal of Molecular and Cellular
Cardiology 2015 4
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o7,
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ZRET U7z, Girdin iZ0FMEICIZEED 5T
DFAREICFEET 2RI LTSI &
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ZbNiz. Ik MDERRMES Mz 7 > ¥4 T
YIS DFHLI-EZ A, Girdin DY >~
BRL LNV ER L7z (BRX FigurelC).
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BEASIEI &S N7z, Girdin SA w7 A & 0 B L
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BHI N T, ARIFFETIE Akt 12X % Girdin
V) U EREAN DVIBARAE S R R D 3 FE & 37 7E % il 4H L
TWAZEZHSMIZ LT,

45



MAEERES

46



IL-17 73XV —YA M hL 22—y el
COPDMD#iR:aBDEF

AEARRZ BREERR PR
s - e - BRI RHIRF

M B

A A
FhFEAR

I. AREBHOBE

[(FAROEREBR/]

BUEIC K % A TEEERW T b 2 B AR E
(chronic obstructive lung disease; COPD)
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ZOREDAHZALIEZHAS LR > TR,
Hxlx, chETCOPD. MYy ~F. HE
MR 7% EDRFREWEREBICBWT, KEH
YA AV IL-1 77 3IV—HA bHA 2T
H5IL-18 BWIREBERICEHE L TWSZ & %2R
L7z 613, BRABFHHDOIL-1 77 I =Y
A MAA Y TRIEORENEAZFFORIBEHED H
% IL-38 ICEFEH L7z FAld. COPDIZBNT
IL-1 7733V —%A bhA 2V IL-18 & IL-38 &*
COPD OFIEICEHEG L TWVS EVWSRFHEZILT
THRZEITV. ZORIED A =X LZHS DI
5 ERWFEOENE Lz,

(AR A E]

1. yaryEF v MNEAOER

(1) ya> ¥+ bk b IL-18, IL-38 O fEHl
2EBXUMH

(2) VarEFr bv7 A IL-18, IL-38 D8l :
2B LUMH

ER26HE ~ TR (EFE2ER)

2. IL-18, IL-38 DHEHEMRMT

(1) Hik b IL-18, IL-38 €/ 7 1+ — LEilED
R

(2) i~ A IL-18, IL-38 £/ 7 a F— L#ifk
DORIAL

(3) ERE L b IL-18, IL-38 @ ELISA Dty

(4) BRE~ 7 X IL-18, IL-38 @ ELISA ¥t
VA

(5) IL-18, IL-38 ® ¥ 7' F LI#HT

3. IL-18, IL-38 BE T R UOZBEIRNE < 7 A1
AYA
(1) IL-18, IL-38 BIZ T R U B HBIETFRIE
~ 7 AE8
C57BL/6 ¥ 7 A H13k ES #fi ia }x OF CRISPR/
Cas9 ZFH\W T C57BL/6 Xy 7 7577 >~ R IL-
18, IL-38 B2 T MU BB T RIEY T A %
E8dd %, [FIKEIC Balb/c /Ny 775 >~ N IL-
18, IL-38 BT MU BB T RIEYT A%
(B
(2) FHMEFERA IL-18, IL-38 EIZ TR UREMA
BIZFBRFER Y Rz FR
(3) (1), (2) DBEFHRE~T AT, KENRE
ITRAY—E2RKENICEFE L. COPD v
AETNAERT B, fifi KE Rk O - 25 fif e B ] e
(Mean alveolar chord length) ##EiE& LT,
COPD @ IL-18, IL-38 BIZF R UZEEDE(L
FRIBIC K BIRREOIMTINR ZALAT 5
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4. COPD DfEfIDIfiEH IL-38 OFE. FfikEk

DGR O AT
(1) COPD D Jififi#%1c B F % =g, real

time PCR IZ & 2 fi##T

t ~® COPD DOHfiFEEHAH; (lung volume
reduction surgery) flzNREMET 2. T~
s — )L ofififi#kid. COPD JEE GO it T
FEGI D IEFE IS O iR E T 5. &2 D
N L7z IL-38 ®E J 71— FILHARIC & A HififH
BOGIBREEITH . 512, FEREIC mRNA O
¥ % real time PCRIETHEEMNT L. Fiifli&+ o
IL-38 e, FHBMlaZHS»ICd 5, FIB
FansBl & sz, BORBEmME VT, Bt
MEaELD A7 > b 2T BRHERE & EIR A EE
DRI A RETEICENTT 50
(2) COPD @ &Ko 1L-38 ® ¥ % ELISA

TR

COPD fEffl LEEANICBWT, a2 R L
72 ELISA #EZ AW T, IMiE IL-38 IBE OHIE %
T\, COPD IZBF 5 IL-38 #E D L7 % i
95, HIZ. COPD IZBIT 5 IL-38 IBE & K
HERE D B 2 SRR PRI ERIT L. 1L-38 I8 AYR
BREBEL TWAZ EZIHT 5,

5. f¥k 7 IL-18, IL-38 DR BURIC R 5 [HE
HEORAT ) ==
RESREICIE, TL-18, IL-38 B AP FEEL T

WaMEkERAWT, EEEOR ) —=v 7

2172, BRKIZIE, IL-18, IL-38 O % &K

ERELTWAMEEE ) 7u—F LAk e

@ IL-18,IL-38 DI ERMHME =z #t =&, IL-

18,IL-38 DRI TELESIND T A M hA V&

DEADOHHABZHET 5, WHIIEIE SN

FHEME %2 COPD DIGEOBERMME S LT, ¥

KRR T S 2 ¥ —ERENES COPD <

7 ZAETILEHAW in vivo DIMFIEEZ1TS .

0. #AROHER

Wr7EfIRE 1 5 B ORFFERER
s ik + IL-38 €/ 7 u —F L FifE DML

48

« & b IL-38 ¥ R v F ELISA {E DR

WFZEHAR 2 SEE ORFZERR
1. BT 2 A% —EiEEME COPD v 7 X €

T DFEER

Wild type ¥ 7 A, IL-38 BZFRE~ T A
(KO<wR) KEHKLZS 2% —¥2RENICIE
#ZL. COPDVIRETIVEMEHM L, 2hb
DI A, Yares+ b IL-38 (rIL-38) %
21 HEEH#S L, SE(LOERB(L AT TH
% fitiE A% O FEHa it fa BE R FERE (Mean alveolar
chord length). Ffiffk. MiE. 58 ZHfifads
WHOYA M hA 72 EOEHA. mRNA HIE %
1To72,
(DFiAEER P2 i e B ] PR e

VI RAETIVDIIL-38 5. FIEHRGEE DM
BEA2Rw Lz, EEY 7 hTHS Win Roof?
ZHEARIC, MifaEERFEREDBIE 217\ 11L-38
B EREEIER GREE O/ TL-38 EIZFRE~Y
Z & wild type ¥ 77 X & DR DZEEFKE RIS
T 5 TETH 2o
QR MF, KEMEERP oY1 M

A 72 EOEH. mRNA HIE

#~ 7 AE T CHiIMEM M5, BALF 2%
HY L. ELISA % real time PCR TH A b A >~
7% EDOEH. mRNA Z R ICHIE L7z, €D
fEER. IL-38KO v 7 A% ~X—Z & L7 COPD
YIAETLTIE, TTAY—FYEE 14 HED
BALF /Y > )SER, FEEEROEZ 3> ba—)L
@ wild type v 7 AR EHE L TETL T\,
I 7xH B, IL-38 A3, COPD DIREAK - IEE
WSS BHRATTDY VI SERPIFEEERDIEZ 12
G LTWAAREEZ R L7z, fiifl#o PCR T
3. TR —ERE5% 7 HEZRO IL-38 DIRE
LARUAEMLTEY, COPD £ETWICBNT,
IL-38 OFBEAHEMT 2 ATEEHEZ TR L7z,

2. COPD N DBERICHBIFAHIL-1 773V —
HHOREREMRNT
* & b OFEFIERE ISR IC BT % IL-38



T 70 —FIHURIC K B RBEREEZITV,
IL-38 WRERFICHREBEML WA L%
AEPA L7 (GRXHRRH) o
b FOREEIY v~ F O TIL-38 DF
BEAEML TV Z &E#FEH L
(Takenaka S, Kaieda S, et al. BBR 2015,
in press.) o

[SEDOMK]

1. COPD ¥ ZEFIVIZB T % Gk 0
fT

2. COPD ¥ ZEFNIZHBIT 5 IMiEH IL-38
@ ELISA. mRNA L~JVHIE

3. B +® COPD OJififi#fic BT 2 REGE,
real time PCR I & 5 fi#tft

4. & h® COPD oIfiiE+H 1L-38 ¥ % ELISA
THIE
FEROFEBKICED, COPD DIREIZBIT 5

1L-38 DI%El. 55 FVWOMRHEZEIET.
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SRR FEOASOOET 7FEEB XD
HERHORT7 T IVOR%

B REEEME L Y — Sins BN

HROIRESR R

Pk BR

FhFEAR

I. AREBHOBE

CRERIEE X 2 ORBEEHZICARLTWS
EEZONTED, RTHEBEEMAD TR
&, O 7 OEMEIC & 2 O IREOSED
MOTEETH D ERICOMES 71 & D 3R
D) A7 B TRNSEAHIENHETH S EH
HINTWD, T OBF 72752 81E. M
DA ERE LT E . BRBEEM 2 th DR
OTFREICEIR L. &0FEL < BHLRROE
IC D5 /I NTWS, OBy 7 DER
PO TCEETH S I ENFMS N, BERO>—
FHTHRE, PR 26 FEO AOEEIAE TIIMMR
OHTCERIIEIMEEMEZRTHETICVWS

300
280
260
240
220
200
180
160
140
120
1ml

---------------
.
o

80

!
60
0 P AN

(BY D> Hntd

P26 ~

PE27HEE (3FEFTHE2FEH)

(K1)o Bz 97%H 65 LOEHRETH O
ZD55 70 KL EOEERE TIE. 80.1% 2K
BB NHSEEDME R 95 2 & THAET 5 FEMei: i
RTHHEMESNTEY . BRSO REEREA
BT LIEREANORIEARO 5N T WS, £D
VEDELT. OBF7OREBEETHD. 7
7 CHERY 28 B FRIIHERPME I K D EkA
ThY., FITIZRBOEHEEZ DS r 7 HEBFE
T 5. FERIC, OBET 7ROEFRLERRE SN
THBO. O 7REOFEMEIC XD FE L 7 REF] O
WEP. O 7EROFECERTHRAE DK
FLUIHBIBTFEET B OFET 7 IXZED—ERT
HAHAREICEAD B DO TR L TRELLEBEEITE X
. URATEHER > TIEVTEWLETH 5.

BAED

IR,

|||||||||||||||||||||||||||||

X1 Rk 26 FEAOEERE
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I S T 0 e A REAME R U 7 BN EE IR E N DK
BH o THET SO 7 ORI TIE. BRI 2
FCREE & AR S B, BRI R 2 FAE S ¥ 2 FRE
HWAH O, RETHRNEORET 72 AT LD
HThb, BoIZOEHEAZICH L0/ 7
FHEEMH L. RETHELRTTPITASEER
Too ZZTREIE. BHOY ) VRO OREETHEA
EERALOBy 7 HiEZ2RESYE, OEFr7H
Y )V EWRGIEE %2 ER L -EMOrEs 7
kEEDLZVWAOEST7) OV AT LOMILEH
BLTWa, KIRIZERDOEEY —EANDRE
WA RELRRTH D . WRIEERIGEO A2 5T
ENERRE OB RO TR PCERICAH
e 2R VNESNLZLDTH 5,

3EFHED 2 FEHICH 2 AAERE L. AT 7
DR Z TS 572 OICRER Oy 7Y L
2T 570 OPHEFHEIC O E . T LOTE)
M (EE . AP0 ds (E2). MELE
B OBM% (5£8 3). pH OHIE (5B 4) OFF
i 47> 720

BN RIL, ZNENEL DYMEER - 723
V) 3EBEEBICTHRENATWA Y L3 HE
HosteEEZA~FEL, £ 1 ~ 409k
P &2 1T7 > 72

EEE 1 BEY L )LOTRE
(5] A~FOEEY 2 L& H T AR EICK
0.5mL #REX L. 1 38D Y = )L DO HiE i % Hl
TEL7ze BREVFOMEIT 72BN iIC 2 2% 0
L. BEROLHTE TCOEMZHE L, £
NZNSEFE/L. TOFEZSED )LD
WEIFEREE L7, (X 2)

FE1-O& LT, iR - RRRE T TOME
2T 1OICHBNREZE S BREZ 22T, 37%
RAH IZE&E L7z,

2 REMEDRIE

52

F7o. OBEABRRIGED T 5720, £ 1-Q
ELUTHNE - TEEREE N COFHIi 217 5 72912,
37C. 100% RH ICEE S N - fHIREIREN T
FERE AT L7,

et rfid, 1 ChlE D HT & ZELEZH

Wiz, ZEHEEIL Tukey OZEHEEZHW, V
7 M& SPSSver.22 Z{#H L7z,
[f5R] 5 1- OFE - ZRBE T CoRMEY «
VO E)FERE X, AL 13.8 £ 1.0mm. B X
241 £09 mm.C X 82.5 £ 23 mm.D & 1.2
+ 0.1l mm.Eix7.0 £ 1.0 mm.F X 30.1 £0.7
mm &7 -7z,

5 1- ONNE - IMERE T TOREY 2 )LD
P EhEE AL, A D 26.0 £ 0.9 mm. Bl 35.6
+ 1.4 mm. C X 109.2 £ 2.5 mm. D % 2.2
+ 0.6 mm. EiX17.4+ 1.0 mm. FiX37.8 =
0.8mm &7 -7, (X 3)

E81-O BB (ER-LREET)
* Kk
[ * X % !
*»I:* * Ok * I
1000 (I wxx | _xxx |
80.0
= 60.0 — ****** I
= 400
“m 1 i
o M o
A B c D E F
k%k %k : p<0.001

3 EEB1-OREME (TR - ZBRET)

EHR1-Q FEE IR - MR
* %k % I * ¥ %
120.0 h e e I ﬁ* * l
100.0
80.0
E 60.0
400
0.0 L i .
A B C D E F
k) ksk o p <0.001

4 FE1- QR (R - ERET)



FEE 1-OIZT. Y2V ABDE IZ¥ =)L CF 12
st U CimEtE A RICE A2 - 72 (p<0.001) »
FEE1-OIc&kD., Yz ABDEFIZY )L ClIC
e U TR A BICED o 72 (p<0.001)

FEER 2 RPN TS

[5EE] &Y 2 L% 0.5mL #'5 AR _EICERELL .
VINVNDEII—EEBDON T AW ZENICE X,
1 DHEERE Lo D272V 2 VOSEREER S
HIE LHEZ KDz, (K5)

X5 EAURYSRIESE

FEHALIRIX, 1 JTECE 7 BT & ZE 2 A
Wiz, ZEHEIE Tukey OZEEEEZHW., vV
7 b & SPSSver.22 A L7,

[(BR] FEY o VomEBEIX. Ald41472 =
100.8mm2. B & 4868.8 = 107.8 mm2. C &
9345.7 £ 252.5 mm2. D X 2169.25 £ 75.0
mm2. E X 3595.0 £ 97.9 mm2. F % 4831.2
+ 25.1 mm2 &% -7z, (K6)

Yz BCFIZYz )V ADEICHELTY 2 L%
ML -BOEBEPAERICKE AP o7 (p<O.
001)

RER2 [EMNYPTE
* %k k
l * %k X kX %k 3k
[ T !
12000 [ * K Kk ]
M o x e ez |
* ok % * % % * ok %
10000 f i i ii i
8000
* %k % * % %
6000 —T— 1 1
4000
N .
0
A B (. D E F

kok ko
K6 LEhUPdX

p <0.001

FEE 3 K & [lER i o BR

[HE] £ -2 OFRY» 5. WENESRLIEND
RFSIBVTRIERE, HRBOTH» S FNZ
NELFHiOE W 1 EZBER L. KiE & [
O BRZ 5 L 7z,

RENFRE2Z2—2 7L — NKES RV %
R L. 25COBBERICT, BEHZZFhZN
0.3. 0.6, 1.0\ 1.5, 2.0, 2.5, 3.0rpm & L.
HE— i BE M R E g 2 Ik Dk %
EhEL 7z,

METLIE I 2 fZARD t-test L. BEZED

EEAMR Uz, @Y 7 M SPSSver.22 % 1#
FL7,
[i5R] Mm% 0.3 O, ¥ )L B X 66146.7
+ 1515.7cp Y =)L F 1% 35829.3 + 382.2, 0.6
DO, Y )V BIX51374.0 = 505.1cp Y = )L F
1£29601.0 £ 0. 1.0 ®#F. ¥ =)L B 1% 39655.0
+ 638.2cp ¥ =)L F 1% 25003.3 £ 99.5. 1.5M
B, ¥z )L B3 33316.0 £ 800.1cp Yz L F iZ
212553 £+ 275.3. 2.0 DK, Yz )L B & 28972.0
+ 347.4cp ¥ =V F 1% 19283.7 £ 227.2. 2.5
DO, ¥z )LBIX25188.7 £ 323.1cp Y = b
Fl3 17714 £ 829 &7 >/, (K 7)

VILVBIIYIUVFICHELTERICHED
=< (p<0.001) . EEEHAEL 5 5I1CON TV x
VB EYZI)VF OMEMEDFEREL > T,

FEEx 4 : pH ORIE
[5#] &Y L% 10mL O ¥ —H—IZ AR,
#MY =)L ® pH % Themo Scientific 80D 1 %

RER3 HELEEGERORER
1
60000 * KK
1
* X X
40000 [ * %%
b [l * X X
™M * Kk mg
1 aF
20000 .
0
03 0.6 1 15 2 25
[OLR:

% %k
X7 #5REEEERH

p <0.001
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Y A—H —ZFH L CEZHE L.
MEHIIL, 1 TRRES BT E ZELKEH
W/ze V7 ME SPSSvol.22 ZfFEH L7z,

[E5%] &> Lo pHE. A X 6.84 + 0.05.
B3 6.85 + 0.03, C 1 6.93 £ 0.03. D i¥ 6.51
+ 0.03. E 1 7.01 £ 0.05. F & 6.27 = 0.02
Ehrof, (K8) Yz )LABCE X pH7 I2&D
<, Yz )UDE EHE L THERIC pH ARV E
L7z (p<0.01).

EER4 EEOTILDpH

* k% : p<0.001

X8 &¥EYTIDPH

(EZ]

EE1 XD, REYLICKD., WEEICE
PHHZERAON, OBEF TRICHERT SV
WIZE T HEANDTNAART SITEDFH S
EEZABND, o, FEY 2 VIFOBENBRIRIC
EOT IR - IE R Tk, BEEs k&< A2
HUEANICH D EN S OBNTITERKELID D,
VIVDOENIAHARLTIOEN., KDHPLTL%
HEEZBNS,

EF2 XD, WROBWORES 7 OREATICIE.
AN TO Y 2 VOBIEMEIZIEA D 29 S PBE
THDMEEIEP DR T SICEEELZ L5 L.,
MR 2R TH 270, EB6HZE LU
ICBWTEELEZAZHMITRETH S,

EE3ED, YU BIEYIF EHELT,
BOEFRT L, BRI WHEEZFE->TWS &
Exb6N5,

EEA4 XD, V)L BIXOERNOMHICRE
W EDHBAL 72,

54

DlEXy, Oy 7EEOY 2 )UICIX. BExY
HDOY I VEREIRTZ2HENHD, PxI)LBIX
RS 7 RSB 2 ik 2 i A TV 5,

ZICEFORTOBES 7OEZED. HRFT
HZEWRRGRIETIEIRL, B - NMEDBG
IZBWT [OBr 7] 3EES - NiEZFO/#EN
RKEWSF7HEEHTH S, Y )VBEHWTORE
7 RITDIET REPONERODRBWT T 21T
HTENTEZEEZIOND, BRETHRORW
CIREr 7 D AT K O BEBEERI R O TR K 2 &
BEOHIRICIMA ., ENERRE S TEENTO
O 7ROAHEERZRL Z ENTEHEER
%o

0. MADER

AREFEOREELT

FEELEZEICCEEE FHT 2K THIEL
BOWOABEF 7ICHWAOBESy 7THHEY 2 LD
FFZZT L. #2177

FEERERPRELZOBEr 7TERAY 2 LD
YIPEERA 2 1TV Y2 Oy 7HY 2 LT
HHIEEFHE L7z

FARMBEDOFERICD &, 5 22 M EHARZERRE
HRNITINVAF I F—%2HETFETDH
%o

FAMEOZMHERIIARER - BHERUNLEY
T—var¥e (9 AR KTRETETH
%o

FIEEOKRE % HAZERZRMEE IR T
TH5o



EREERDRPICELS
%8R

REBEAAD=AXLNDE

AR B R
B
Lo

I. AREBHOBE

iEA0l=]:n)

FEEiE. EEORNEICAHET HBERTH .
BRI BT 2MRE(EPEZICHN S, KE
O, BB TH 2 FRE OME % FEE(L
SH5, BFRIEZ, HE THI2EREDMEFRRE
EERICEX->THAZINTED., ZOREEKE
FAN. R F@filao=—y FEizs LWL
2D DODOH B, MEICE-> T, EREEEERIZ
B T HEMESNTHBD, KRICBT 258
DRI ED B> Ty FEES T & TR
DO/, Wbw3” stem cell exhaustion “%
EC L. REDPFEHLT S EPHERIS NS,

CORHZEMITZEREL T, ER BEEK
EHPERNICRIBT 5REKE EEE W HER
ORBBNPEFSND (K1), REIKBEREZ,
BEBREHORBIC K-> T. REOMELE &
LICEEbD RFAIZET S, 51T, BEK
WEIET IEFEDD IR ERENPZHT S
EPHIONTEBY, ThuEEOREEZBLEER
HZENTED, HEFFIZINE T, AEKE
HOZFEMENEZED T Z 7 (Natsuga
K et al., ] Immunol 2012; Natsuga K et al.,
J Invest Dermatol 2011; Natsuga K et al.,
Hum Mutat 2010a; Natsuga K et al., Hum
Mutat 2010b)., ARWIZFETIE. BLFDO K S 72 fE
ERFHEZEELTWD, Tabb, REZERMEN

WMFEBAE  PR27FE (3ERELEH)

BEBREAZRS & KRBT —RFI IR
ANE[D DN FTORITEHMBESEREL T
THIETRENEFRTHEVS72HDTH
%o AL, CORKEER EHOWD -
47 5 stem cell exhaustion 2% 2 {RE %= EA+
. ESREZFDODT ANZALZBEHT B &
ZHELTWS, EERETIVE U TEBKEE
. B BEBREAOERNZRED, S KED
BE22E2ET55DTHD. TOEBZEIHNT
EHED D, KHIFEICE > T, HREEBROAE
DRI OFRRBN RITTHENFEHS L, &
Rz BRI DREFE R 72 oD 0 SEIRIC K 2 53 R 8
UM OEENZY =7y v Th 22 ENHS
mEBEHFEING, BEHKIICBVWT, £F
RIEE O 2 ] &S 8 2 4 HE R L 5 o B
EV S T HREEND R HBEERD D 5,
SHICHIRD E B, REEEBEEAHNER
THLEEBESPZRITAIENPHAONTVS
(K 1) ARFFFRDIRDERRE & U TRIEERBERIE
VI ADFIEERICL > T BEVWH S 5B
EORREICEAT 27 CHEDPRIE SN D 5,

————
I /." . |
, -
o .
_ ,

X1 RRAKBEDERKE () XEKEBESE
BEOTRICELC-FHARE (B)
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MEREREE

[(FARDEE)

1) iRz ORBBI DT M~ 7 XA DFZFIC
B AREEMYTOFKER. ML - HEHERE
EZFHMICHENTT 5,

2) REKEERE. T~ AKEOMRITR
ZlLEWHSREB A ET H2REKEEDO &
b T AR B2 ETT H 2 ET, MIkRICH
\JAEEROEE ZHSNITT 5,

0. MADER

1) Mgz &b REREBS FORBET &

ey R ENf~ 7 A

28 OBEFRIRICOWT MBI L7
A KREEEBICHREL KRS~ —h—
ELTEDNT WAL T TV a6 &EAVT
TJUYB 1 OFBEDPNMEIC K-oTHEFHI L%
RHU 7. ZoffERIZ. B8 PCR THHER
THIENTERZ (K2)e 2OT—%IE. M
WL THREREEO=y FORBNFHED ., &
MROMRFICREIRE S &2/ BIITRL
TWa,

ITGAB

~
)

| 5

w

—

Relative expressionto CYC1
- N

o

T T
Juvenile Aged

**p=0.0013

ITGB1
2.0+

1.5+ E
1.0
O

Relative expressionto CYC1

Juvenile Aged
***p=0.0005

2 MEwICEdeIREBERY—H—D
REET

2) REEEEEST 178 a5 -7

(COL17) J w77 YT ADETHEE
b Coll7-/-<=7 A%, 12BEIFEICH S L
2HOREFPAZLL, HEZLBLOIELED
2. BEOBEBHLZ EORZBLORFE 2T 5
(K 3)o £z CORBLORBREIL, REFHR
fp7aE—4—"TRIiZk b COL17 MoK
BrNIVAVzZw I LV AFa—% Coll7-/-~
TAEAT D E, HET B, INHDORRIE.
B\BEOMEZHHETESHDTH -7z (Nishie
W et al.,, Nat Med 2007; Tanimura S et al.,
Cell Stem Cell 2011), FREEESFDRIE
. 25 < B ORE 2N LT, B&ko
RPBNEDLNBHEEZ 6N S,

Col17-/-
(12:8#5)

Col17+/-
(RIREHF)

3 Col17-/-vJ)ADEZE1t

3) COL17 ORIEBORE/N) THEHEIC G A 2%

DS ERE L. EICEBENY THEERE
EWo RBAEIE LTHSDNS (Natsuga
K et al., Cold Spring Harb Perspect Med
2014). Coll7-/- <7 AD &N 7 B ke
dye-permeabilization assay & %3 F¢ 7K 57 &
#& (transepidermal water loss; TEWL) T
Bl L7zo AERE LT, COLI7 WRELTNWT
HEENY THREOENIEE 2V ENHS
merot (K4), ZOFERIZ. BEBEEHD
COL17 OR#EiZ. REDOMLIcKRE aEr 5
AW EZTRRTHEDTH S,
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-
=
3

Col17-/-
61
(9/m?h)
4-
TEWL:

trans epidermal water loss

04

Col17 +/-;+/+ Col17 -I-

4 Col17-/- ¥ ADERBE/N)THREEIRI-NTVS

MERIRRES
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mEmaRMEEEREBIR. a-T171 2.
BERAHEES SO TORXEIERDREH

EHRERZRZERE RATER t R
NREEZTE B

Rl EHH

I. AREBHOBE

BAPETIZ. 95 10 EBDOFR 37T EELT
ICERAED A 700 T AZBZ 2 EHETENT
W5 (BEAEBEE, 2015) 75, RIEZOFHE
IHESLL T2,

bt M OBEMNICIZA 1000 FEH, ESICLTH
2kg. #3100 JKfEICH R SBHNMELHE L.
BERL TV, & FORRIIBAMEZR > T
WL, ERICEY, RER, BIRELESEE
FRHEEZ NS BNMERZ R L TIT<
ZEMHSNTWA (Nicholson, 2012). 4.
IE A E#EORE (dysbiosis) %, BI#EER%
MR RE (Zellar, 2014). #R%E (Qin et
al., 2012) . fiEfii (Le Chatelier et al., 2013).
MUERE. RIS D DIER I AR TIREFIE & N S
#% (Cryan & Dinan, 2012) &#ifssn, i
BEPEE->TW\Wb, —HEE. A=A M7 ) 7O
2¢# Daulatzai 5 12 & = T dysbiosis %758 &1
REK N & BEE# T 5 & D REE (Daulatzai, 2014,
2015) P|MES N2 DD, & FEFHRIZZD
RAAPHRE S N7z BE 72 < IBNERE. REE-
BSAEEEOETEEERLHNRHEY % &0 TERA
PEHE S ST S N7 B B E L,

RIRFRDOTEATEE TH A 51, MBS
RIEHICAIE T 5 Paneth fiflan 53 S 1. 58
T2 R EER CRREMEICHFSE L TW 2 H
BRXTF Ra-T4 7z ORESERE

WMFEBAE  PR27FE (3ERELEH)

MU, U RAERHOWEERICEDa-T4 T 2
YU VIREEZ B RET A0 BERICIX
BEAEREEEZRSIZWIEEZHLMICL
7z (Masuda, Sakai, Nakamura, Yoshioka, &
Ayabe, 2011), ZOHEZERHEIX, a-T« 7z
> ¥ IR & I U T S ATRENE 2R
T5HDTH5, LrL, DETH, B MIB
Jaa-747xrrEBRNMESEORBE,
RotZa-T4 7z 0 EEBSE2EEE
BEIAHTH %,

Z 2T AHRIE. 65U EOERE Z6R
WCEEBZEOEEEE, a- T+ 7207
IZ& % dysbiosis. BEHMlEREDS L O DOREHY)
EERAIMRE L OREE, S5 ICFEN S DR BEER%
HHS PICT 5. RIFFEIE. BMRKER SEHEM
AR EHEE (RoRRattFEmsE) [tROR
FRICEBNT 2 HARBOBIER - ZHEAMEIE] (B
FeAERE | RERET) T L 7AAEEZ AL
CEMAEZERT 22 & T, BHAKES XU a
-Ta 7y BRMEREO T ) LETTEAT
IHDTH 5o

ABFEL ALHE RS2 AL HRE A AR D 1 2 1%

TEMET %o

I. BRREBEREE

« FIFET VA > ¢ HlAE 3k — MR

« PRMX  JbHEESREN (A 3,344 AL H
1 95.3km?, EHEEE 1k - B3E)
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o WRE I FEHNEET 2 65 ROEEE 988
% (CERL27 5 A 17 HBfE) 055, A
19 5%,

o AR ¢ PEK 27 £ 5-8 A

s HEEHE

> 8 E 8 o
administered diet history questionnaire
(BDHQ) (Kobayashi et al., 2011) « H
AREEEREEZHV S,

SERICET 52 & & UTREREE. BEEE.
2RI IR BRY 75—, #F
. RERITE) (727 F o HM. REREEHRI
FIE) EIEEBICET S & & UTEYE,
BRI, EE - Sh. BEER. BGE. 2 AICH
TH5IEELT, 50, BE—EHRERE., W-
o & EOMBMEP. FKEE OBIRME. EBIH
R, A - RIEERE LT, . Fie.
HEH AL FEE . KRR HORA.
HUSICBEd 2 2 & & LT BAEE, S,

IZ 1%, Brief-type self-

AEORSL BBFRIZOVT oM
Do
. EALHE

* S FEETN O HiGS
P27 HET7 - 10H
o MRE I BRMBEFER IEDOS 5. REEY
HAEICBH ST HE
REIEE : B - 4% - A (InBody430) .
71 (u Tas F-1). EOEE (FDM-S). #
IR 5 1L B (VS-3000TN). B % & (&)
(A-1000EXP ). &{&EEE (HCJ-750C)
ORPE, MK (M. Mg, N7 —3—h~),
ﬁ%ﬁéﬁy’iéo
2 A B #E o FF {fi : Mini-Mental State
Examination (MMSE) (Folstein, Folstein,
& McHugh, 1975). Frontal Assessment
Battery (FAB) (Dubois, Slachevsky,
Litvan, & Pillon, 2000)
s O : FAEWRIE D o HEXK 4g Otz
2T 5. BER ACORGKRETEIX L, B

#8513 v AR
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BIZT AP, -80C 7 ) —F—NTIHHRE
T 5,

« fiE DNA O @ R RE L - EFE2E—X
A #2E & FastPrep 24 (MP Biomedicals,
Santa Ana, CA, USA) BX Uy Lra=7r
E—X2HVWTHT 2. RNT, EEOK
IR 200 p L A 5 #% 4 H 25 & Magtration
System 12GC (Precision System Science,
Japan). # ¥ & L T MagDEA DNA 200
(Precision System Science) %R\ CTHIED
DNA ZH#itid %,

0. famaoEs

AR, BEREED REEEARE
FUTENT S (RRES : E 15002, E 15
045),

0. MADER

B RIARE ORI 812 A (IR 82.2%)
AL, 205 B5EERFEITIE 29 A
(812 AD 35.7%) »&hitwfiLiz. AEwmIE
200% D> b5, 231 A»S5HEFER 4g 2RI L.
-80C 7V —H¥ —NTHEHRTE L7zo PRk 27 £
B, IR U722 #MF 231 A0 > 5. 181 &k
IZOWTHIE O DNA fliH 2 % L 72,

SREBLEIL. 520 ORI DN T DNA it
ERTISERHEEHICT, il DNA ZHW7
LET. BLXOEFEFOa-T+ 7y OH
ExETHTETH S,

5| AR

« Cryan, J. F., & Dinan, T. G. (2012).
Mind-altering microorganisms: the impact
of the gut microbiota on brain and
behaviour. Nature Reviews: Neuroscience,
13 (10), 701-712.

« Daulatzai, M. A. (2014).
functional bowel syndrome enhances gut-

Chronic

brain axis dysfunction, neuroinflammation,
cognitive impairment, and vulnerability to



dementia. Neurochemical Research, 39 (4) ,
624-644.

» Daulatzai, M. A. (2015) . Non-celiac
gluten sensitivity triggers gut dysbiosis,
neuroinflammation, gut-brain axis
dysfunction, and vulnerability for dementia.
CNS & Neurological Disorders Drug
Targets, 14 (1), 110-131.

* Dubois, B., Slachevsky, A., Litvan, I.,
& Pillon, B. (2000) . The FAB: a Frontal
Assessment Battery at bedside. Neurology,
55 (11), 1621-1626.

* Folstein, M. F., Folstein, S. E., & McHugh,
P. R. (1975). "Mini-mental state". A
practical method for grading the cognitive
state of patients for the clinician. Journal of
Psychiatric Research, 12 (3), 189-198.

* Kobayashi, S., Murakami, K., Sasaki,
S., Okubo, H., Hirota, N., Notsu, A.,
Date, C. (2011) . Comparison of relative
validity of food group intakes estimated
by comprehensive and brief-type self-
administered diet history questionnaires
against 16 d dietary records in Japanese
adults. Public Health Nutrition, 14 (7),
1200-1211.

e Le Chatelier, E., Nielsen, T., Qin, J., Prifti,
E., Hildebrand, F., Falony, G., Pedersen, O.
(2013) . Richness of human gut microbiome
correlates with metabolic markers. Nature,
500 (7464), 541-546.

e Masuda, K., Sakai, N., Nakamura,
K., Yoshioka, S., & Ayabe, T. (2011).
Bactericidal activity of mouse alpha-
defensin cryptdin-4 predominantly affects
noncommensal bacteria. Journal of Innate
Immunity, 3 (3), 315-326.

* Nicholson, D. J. (2012). The concept
of mechanism in biology. Studies in
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e Qin, J., Li, Y., Cai, Z., Li, S., Zhu, J.,
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E RFEEME L ¥ — BCHEREIZEH
=R

EA Bl

I. AREBHOBE

Mgk~ 2 BEBOY A7 2B I RRE &
25 BRICIFIRERICB W T EME S
(COPD) &, HEMVEzHDZ < OE~ TIERD
bz 5D CTERKZERTH S, COPD
FBERIIMERE EBICERT 52 EEENRE
WICEKDHASRIZZ>TWAD. ZOHEHHIZOWVWT
BRE IR T BEEIRILIEE S T L, T
ZE T, Ml tOWE» 5. MKEOFIE - i
TP ED LS IO ZAKICL. 5
IR 2 12N & T 5 7 7 —F HIEIR SRR
B - FHHICERITH A PREEZIT> TV 5,

MfaZbE VWS BHRIZ. 50 FELLERTICHKR S
. EENTHERD TEEZEIHIRE S Uik
THZENHESPITR->T WD, ITETIE, i
ZALHING & I~ 2R CERE L. e
DN LR REDFRIEICE G T 5 ATREE 2 TS
FEnTns, MEFIRE. EEND? SERD
R ZAb U7z Mo & 2 R EAICHERR T RE 22 b
FTUAI Iy I AR Uz, FEIRESII N
B> Tt ER S, TORR. WHEEFCIE
PATERII R BT DICHRREPETRT 5, T~
AV = I3 A% W TEREERE 21T -
el A, B~ AERB L TNE~ Y AT
PRE DK RS A S nns, BLiilaz Bk
B L7z~ 7 ATl Rl IcE L W EIEDER
HoENz, INHDIEDS., MRS OMETEE

T azDMERTE R L & BT FF DRFEA

WMFEBAE  PR27FE (3ERELEH)

BICIEBROER I EE 2 1%E 255, /2
LM 2 RET 5 2 &1 X D AR I FETRA RE
ZEERRETH B E2RB LTS,
AWFFEETHE TIEHFZEEICB W T, Ebifas
iR DORERER T 2 C T A W= A LI DNV TR
M ZEfT-72. WEEBDEITT AICBLWTRET
TIVERBNL L. BLlSREORECETICE
A BHBIIODVWTHENZITO TETH S, A%
SHE2ZITT B &K NEICRES A A% RE
DOELIC, MRRZEPFE T H A=A LIZDWN
T INETIZRP o1& HlMEIEON
5T ENH/ESNS, S510. BXZMPIERHEEES
SRR OHERRIC & D A RIC B R TRETH S &
WS Z Eid, Bz & LRI I HET
HBHZERZRBLTNS,

0. MADER

S AMERERIL, L& L CEEGEADBH
EIT-oTWAO EEHREZEIT S0 (X)
AL, MEOAZTEHLE L.

LEEEIL. B U ORI T & it
CTANZALICOVWTCHRHAT A EZHWE
L. QT T AOMFEMD 5. ELHL % HE
bR L7z & 2 O OTERRM A (L2, Z(LHE
e BB HAEOMEIC5 2 22, QL
R 23 WG dR OBIZFHIRBLICE A S E DO\ T
fEt 21T > 720
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(O AEARTE et

FfiEAR NS & HIcBE 2RV, A TIA T
YA ERT B, Z Ok RO MEREZE L.
IS5 AF UMD FICER L. FfaEoik
ffifBEE DK R 7 EOTERNE L ZELZ I 2 &H
HonTWwbd, 22 TAMFETIE, ME IS i
RO LICHifaZ A ED LS i Er 5
ZBDMPITDONT, FHENENT 2T o720 2 7
A~ 2, BXO 1 Eflit~r 2 (F
ERBEIO NS VAV 22w Y) OffiflikzRE
»HERE (25cmH20) oFtEFRIL~ ) VR %E
FEABEE L. @B 2R L7z, 1 FinEan
BN TRV 2=y I T RIZOVNTIE, 2
MRS 2H PBS L1 DT (K& lkg 7=
D50 ug) EZEENICEREGL. ROOEE,H
4 AR I ORI E T - 72,

TR 2 ER L, Mt 2 BT 272012
VI Y~ 77T VR AT, S50 HE B
Iz kAt T o 7o MBESRZ BT L.
SRS XK BRI 2T -7z, 0k
R, PBS#5%1(7-7z 1 Ffp~ 7 AT
2 7 A~ ARl & i U CAERICHiZED
BEM»PED 6Nz, L LEDNS DT HE5%21T-
72w ATIE PBSEEZ{To~v 7 R EHAX,
fifEOEZE 2D PO 5N iz. FifaEEDRE S
WRBAL TIE. MEICEDEAD L7202 DT AL
HETIRIZIFTZR2ICEE L TV, DT O%RIE.
BRI ATERL Ao,/ En b,
IR IC & O EBTERRAE R~ 7 ZADENITIED<
DI, 2L LMl ZHRR L7z 2 SICERT 2 2
EPBRBS NIz,

G 11 S BRSO TERE A L (il oE
& FREEE ORA) (ZMEETICEET ST T
2 F R DK NISERT 5 2 Ao TV
%o Z ZTWRICHREME ICFTET 52T X F Uk
HEICOWTHHET 572012, HiktIHF 25 2
FUHETHREL, BYFIIBIT 2 0ERETH
BNV T FIBEEIZOWT, A A=Y 7
MYz T7EZAWTCERZIT> 2. TOMR. 14
B~ 20OMEBT I AF 7TV 2 4 H
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YT 20 ELE L CHEBRBAOPR SN
. DT W Z2 T -7~ Ao L5 2 F >
YIZFNEaY va—)VEE (PBS SR Ik
NE R EEDFRD ST, HERTT ZATIEZ
ORREB I RN -2 5, MIERITEEV i
BICERE U -2 tifass il o T 5 27 ik
BOETZ5|EHEC L. OfEREEZNEL (i
faR o L iR OmD) 2FFH LWL
EPRBEINTz, SHICINSDEBRER,»S.
TN AE S AR O TERER L AS, LR 2 HE
B9 52 &Ik DAERICEET 5 2 & AR R
BENiz, P UTALY RERIICKDaT—
T UNMEORE BT o 12 A a5 —F I
L TR EBLMBEOHRIIEELEX Loz, O
I = R OB RO/ A RS h
H5FEDHBAIS ry ALl E)TRZA2Z &5,
MLl 124 S FffERE O MHE LI T EHER
BREEBIGZA W ENEZONT,

QRfiFER%IC BT 2 BIZTFEIRMT

ZAL U7 MR Bk 2 e AR TR E &2 38 Uy
FADEFERDOMREICH B L 52 2 Z LR
SNTVD, TOMRAMRZEURER D IFIRTY
& SASP (senescence-associated secretory
phenotype) & FEIEN 5. Mo (LM
DOEIIMD THL WA, SASP 2952 &I
K DAMBEREICKREIHZEZEZISEEXON
TWa, ffifd#kic BT 2% SASP BERK T DO FHIHR
RN EZA. ZL OBEHID SASP HT D ¥
HErzitiilaogEEEHEr PR onz, T
MMP-10 B XU MMP-12 i3 5 X F > 3R
HER O EPMESNTEY ., Ml ICHES fififd
BOLTZAF VBOBETICEHINT S HEEDE 2
ENTz. FITHERIIBITAMEE(LETILZ
FHWw<, Theo MMP %2/ v 7% L. T
2F v BOELZFHEI LR, MMP HEIC X
D EZ{LMfED LT A F VBICEMARD 5 iz,
INSORRDP S, EfmiHEKICBIS2TI AT
YEROBAICIZINSDO MMP 5T 52 L
PRI Nz,



WICFE 2 BIETREOBLEZRANS D12,
l1Fw NI AV 2= I T A% PBSH LKL
DT W 247 - 72 il B L0 2 » A+ 5
VAV Zw IRIAMIIBIF A 7T LA
R 21T o 70 FAIRFIC 1 ERBFAR T 2B
WTHBTZITV, BERT Y 2BV TDT AL
HIZK > TELUIGEEFIC OV TR, FERFEN
WK DT ICRIET 2BEFERL L. EiTdR,»
BN LTz, BEEBR NI VAV 2=y I< Y
2ZHBT B &, EEh~ T AMTIX 305 8T
OFFANP EAL, 132 BEFORRITETIRE
5NTz. BEIRREWC &1, TN SMERRERICE
b9 2BEFOFELIE AP LR 28EET
D55 170, FEEAPKTT 2EEFDS 5 82)
M. DT AAHEIZ K D Ele~ 7 ZIZBT B FEHEM
PUILIRY =2 Z R LTz TNOEDORERNS, &
bR I AR O I 2 LD 2 < ITEA IS
5 ENWRBINZ, FoERICEEEL 08
EFRRZEHREBRER O BLP R oG-
722D 5, DT R TONEEZE LI KR
ZEDEE L2V, H5VIEAENELERT
ZENWREI NI,

LUEEEETORRYP S MEZ LA TR D
MEHEELICEET 5 2 EAREE N, Mfitdi
OMfifaE b, MigEZ EOMREEED Y X7
RFERDBEZEZLNT VS, REEDEIX, 4
FEETTIEONERED LI, JEORE
PETIHREZ LA EDRRICEAS T 2D A IO
THITZITO TETH .
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AR T HEHEBDEEED 7 L1 IVFR -
ITETPICOLEHDHRIRIE - REITEOMA

SULASEAERE ERTAR
R
HE E

I. AREBHOBE

1) &R - ZR5F - BRI O Y X7 OFHEHERRIC
L HEROME | AABEROMET

W, HHIROBEE QW & Z O A FHE
ESINTV S . EREPILT S EIF. VY —Tr
VB R—bOBADERE. HEEGEOKY 58
BAFOREN 2D S8, BEOE(ICO RS
HEEZOHND, LA L—7 CTEHIBIEAHRHE
BEPTRELTBY A—)\—3—F v Nz EDJE
N2 AR EWIDR LR T WEREDNE S T
BO. NPT VAP REREEEZTHLTWD
ATHEME B RIET B0 D XD ICERFOREEICIX
RIGHERPBERIE & W - 2% [REOHS
FREER ] NEELTVWDHREEZILNEN, £
NoZ2ERLT, BEREBOERSZR 2 ER(L
L7 v, [BFEEA21 (2k)] T
& TEEEZOM/N PERZICEFOhTED.
I & 2 Sl E ORRRZEZ DS E 27200
Mg RBRIBOBEIROSNTBD, TD0
DHIROERBI B TH 5. €I TAHEIER. &
& DOREIREBORKNZIRETHIECOEE
27T MALICHV, SEE OKGEHER & T -
ot - BN OBAEIRIC K S, HEROERDE
REASMICL., FBFEECRETE. ek
BRAPZNEEZFHT 2002 H51d 52 L%
HiE L7z,
ARFFRTIX, & - 25 %2 BT 2 IR TEE

WMFEBAE  PR27FE (3ERELEH)

SNTVAERBME IR — N Th2HABEEN
i B ¢ (Japan Gerontological Evaluation
Study. JAGES 7Tz 7 k) Bi%® 2010 4
FAEENR—ATA > & UTERS NI-AERTRIZET
HB. 2010 FICIZ2E 31 BWEME»S 11 HA
DI EAFEICEE %2 LTWD (EIE 64%). C
OW. HEEESEICREIPES, X=X F71
"o 6 »HAMNIZETC L-EZRWZ, 73,212
ZOT = EZBEIICHV -, BIFARIIRKAT
BT6FETH o7z, MAPLBAEHED XS 2K
HoMmBEEEzZR L. M AOZE 4,000 A /
km2 DL _EZ & ER. 1,000 ALL_E 4,000 ARG
/km2 23844, 1,000 AR /km? %2 BAERE L
7o PERI i, SEATE . BERE. BEE (7,
DRE, ZRA, MFIRERRE) . 5D, BMLL &
W, BLE, EH) RMTEEE) . RAERDHE.
BROZOBNSEE. ORERER W, fEITIC
& Cox DHABINYT — RETILEZHOTIEL D)
Y— N EHEH Lz, AHROERICYZ>T
& HARBHER2ES X OHRIERZOH S GRS
ZEADAR B2, 73,212 AOE#HE DOF
Fwid 73.45% (SD = 6.0). 51 34,068 A (F
¥ ER = 73.2 %, SD =5.9). &M 39,144 A
(EF¥yER = 73.7. SD=6.1) ThHh-o7ze ~N—
AT A 2 h o FELEOBIFARHICHEME 1,941
A ZHE 1,038 MFET LTV BGECTRIZBME
5.7% M 2.7%). K 1 IZHH - 505} - B S
LD, FIERHERIC XA TERERT . &8 THELT
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RIPED o 7o FMEE SRR £ 72 3BCEE
K”OFES EHEET 2E XD BFRTRIEWHER
IZH o7z, REFEIBOTFLEBETA2EBLY
ZDMDOREHERDE THERP R ED 5 72,
1R - 305 - BRI S E DAL HMEOE
HEFRECROERRETEZTT . EOFERBIZBWL
T, HHOFIMEL TVWEEDOEIFIIED -
Too FTERMPREOVE., . FMHEAESEVE,
IDMEEDE., HBEICKALEZ>TWAHETHE
BEWEMICH >z TLHAEROETIE, #BH
EEDERBICB VT HIETRAMENMEARIZH -
oo HUBICEED ST, EEeE. . S DM
brE. BEEFEOE LD, RETVIE. #&
HEERDEHE DTV HEVTVEVE EANEES
TWaVE., BIEROXICSIML TV WETIHET
EPFBWMERNCH > T B ERIOZ TV 5H.
BUEZ U7z 2 &P EENE TIIFETERPEOEMIC
Holze R2ICHT - % - BN T & D, Rk
I KA DONY— REEERT . Embics
WV EFERRZ T 2R LI-ETILICBWT,
RS EFET 28 L0 HMBEBEDITELTONY —
K25 1.464 5&E0 - 7= M EEKHEIZ0.05 KD B
=< (p=0.066)., EREIEDY /. 2EH
ERBLEZETLTRIONT—FIZEHIETR
U7zo 5B5F - BRICBWLW T HRIRERIC K 55
TONY—REICEBEIIAONZ P -T2, R 3
IR TOMITIC K 5. FERRE K ORI

XBFECONY — N ERT, R EERIZT %
FARLI-ETIICBVWT., EEELAET S E X
DHMEZFIIFHTONY — KA LIS EERIC
BEhrolze LB LIOEREIR. BERESRE
TEIRHAEFRIT 2 AR L RICITHEE L.
PR « FERFALETIICBWT, FHICHTER
A41% 1.525 15, BAHZ 1.603 5. FETDONT —
RABBEICEN T2 COBEEEIZ. TRTOE
AT U BICBIFEAEBIEDEP - 12,
6D EN6. MESREIIFETERIFHND
RN H > 7275, TOEEIHEN/NSL, £
Elm Rl BEERECAEREE, HSRBFERITE
ERTHEEREIRONE P72 —HT &
BE 2RI, #m LD BRI B TR
BWI &, FLTINSIZERPERN. BEFES
EEEE, HSBEFRATEHELEAT. Flo
EHRAKRE L FEELTWAEREEA R SN,

2) HEBBELTORY NI =T DZEEME L
FBHRESTE) & RIEREL DT
RFIERCRETEOMBOLE KITIZ, AEA
EDODEDBY, V= r )b 3y NI =T HNEE
BIRE R LTWAREEZONS, TE. KA
BREEONLZ EOBFH>TVWEZ E, ThbE
v N =7 OZRMEOBEANDOEEEE SN
DOBH D, EE OO BRI BB IR
ffik EBIRT 270 EETH 5. HiwE OHRIE

(%) 6.0
5.0 -
40 A -
30 A OEEE
20 - BEEEETF
g | EREFEIELTIERE
' O 70t
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*1

Rl - 7854 - R EDAH. BEOEE EFXTEROEBHET

L ok A
& 100 A&7z 1000 A% & 1000A%
Ao @ EROE yome  am @ EEOR nyor  am @ EROW e
[=) 0 :g [=) 0 ti (=] 0 tz&
£ 65-69 3587 (27.5) 135 0.585 13384 (35.6) 74 2.144 6758 (30.0) 9.1 2205
70-74 4223 (32.3) 15.9 1.350 10688 (28.4) 8.8 3.060 6155 (27.3) 1.2 3233
75-79 3049 (23.3) 19.2 1.738 7543 (20.1) 1.0 5117 5175 (22.9) 13.9 5.778
80-85 1577 (12.1) 21.9 2.410 4123 (11.0) 134 8.804 3087 (13.7) 16.3 8.163
85- 625 (4.8) 182 6.560 1857 (4.9) 14.2 15.347 1381 (6.1) 14.1 16.075
51 BE 6102 (46.7) 108 2.278 17918 (47.7) 5.5 5.972 10048 (44.5) 6.8 7.285
ZiE 6959 (53.3) 222 1.020 19677 (52.3) 130 2937 12508 (55.5) 16.3 3.110
ElipT Low(-199) 4896 (37.5) 195 1.552 14119 (37.6) 10.8 4.745 10515 (46.6) 13.0 5.193
Mid(200-399) 4582 (35.1) 12.8 1.440 13095 (34.8) 7:2 3.620 6224 (27.6) 8.3 4.354
High(400-) 1492 (11.4) 9.0 1.810 4030 (10.7) 38 3.747 1536 (6.8) 4.9 4818
BEE <9 4569 (35.0) 18.7 1.554 18655 (49.6) 9.6 5028 12347 (54.7) 12.3 5.256
10-12 4983 (38.2) 16.6 1525 12371 (32.9) 9.4 3565 6578 (29.2) 1.8 4.485
13< 3182 (24.4) 14.0 1.603 5818 (15.5) 8.7 3713 3008 (13.3) 10.8 4588
SR &L 7740 (59.3) 13.9 1.473 23307 (62.0) 7.8 3557 13520 (59.9) 10.0 4.105
hREE 2115 (16.2) 18.6 2.270 6507 (17.3) 105 6.224 4159 (18.4) 14.0 6.348
S3D4EM 616 (4.7) 2738 2597 2071 (5.5) 16.5 7.436 1438 (6.4) 18.4 8275
L 12149 (93.0) 16.8 1.259 35419 (94.2) 9.4 3924 21256 (94.2) 12.1 4.488
Y 632 (4.8) 16.9 8.544 1507 (4.0 7.6 15.262 872 (3.9) 10.7 16.858
DRE L 11246 (86.1) 16.9 1.441 32768 (87.2) 9.3 4.044 19214 (85.2) 1.9 4679
Y 1535 (11.8) 16.4 2.932 4158 a1 9.5 7.095 2914 (12.9) 12.8 6.932
fbi Z= e L 12631 (96.7) 16.8 1.583 36484 (97.0) 9.4 4342 21771 (96.5) 121 4929
Y 150 (1.1 16.0 4.667 442 (1.2) 75 8.145 357 (1.6) 9.2 7.843
IR R R B L 12318 (94.3) 16.7 1.478 35638 (94.8) 94 4125 21383 (94.8) 121 4.700
aY 463 (3.5) 21.0 5.400 1288 (3.4) 9.3 11.646 745 (3.3) 10.9 12.886
R@2=2 1 LR 6839 (52.4) 158 1.477 23325 (62.0) 8.9 3.464 13062 (57.9) 1.1 4.004
2~34F LA 1594 (12.2) 16.8 1.506 4414 11.7) 9.3 4.894 2679 (11.9) 133 5.226
4 FRT 1478 (11.3) 15.7 1.894 3460 (9.2) 8.8 5.809 2247 (10.0) 122 6.676
FZF TV 2386 (18.3) 19.4 1.718 5286 (14.1) 116 6.602 3601 (16.0) 137 6.526
BMI <185 1040 (8.0) 20.4 2.692 2556 (6.8) 12.9 9.429 1320 (5.9) 14.2 10.758
18.5-24.9 8919 (68.3) 16.5 1.446 25430 (67.6) 8.9 3976 14422 (63.9) 1.9 4.757
25< 2350 (18.0) 14.7 1574 7672 (20.4) 95 3.246 5186 (23.0) 1.4 3509
B2 {3 R of=ZEDEE 6707 (51.4) 185 1.163 20177 (53.7) 1.0 3132 12752 (56.5) 135 3.474
5L ERTICEE 3098 (23.7) 112 1.711 8177 (21.8) 538 5.809 4172 (18.5) 7.6 7.287
AEPRIZF) 644 (4.9) 14.4 3.727 1683 (4.5) 6.5 6.833 1064 (4.7) 8.9 7.331
BEL TS 1372 (10.5) 205 1.968 3868 (10.3) 8.2 6.179 2232 (9.9) 1.6 7.841
E R 4629 (35.4) 143 1.339 12302 (32.7) 6.7 3.886 7144 (31.7) 9.1 4.969
Pt 428 (3.3) 175 3.037 1219 (3.2) 6.8 8.696 711 (3.2) 10.1 10.408
e 7016 (53.7) 18.4 1.596 21857 (58.1) 1.0 4301 13553 (60.1) 135 4597
SATEERE (53) <30 3638 (27.9) 17.6 2.639 11530 (30.7) 10.6 6.002 7676 (34.0) 13.2 6.905
30-59 4726 (36.2) 16.9 1.248 12137 (32.3) 9.5 4029 6943 (30.8) 12.4 4.119
60-89 2110 (16.2) 16.4 1.280 5692 (15.1) 8.3 3.092 3044 (13.5) 1.1 3.647
907 KLk 1777 (13.6) 15.4 0.900 5988 (15.9) 7.1 2.689 3421 (15.2) 9.3 3.128
RAERSHEE  E2EUE 4420 (33.8) 19.7 1.109 13178 (35.1) 1.2 3.240 8200 (36.4) 14.8 3.732
A#mE 4376 (33.5) 17.3 1.394 13357 (35.5) 9.0 4005 8032 (35.6) 1.3 5.005
FEHE 1997 (15.3) 115 2.003 5663 (15.1) 5.7 5.156 3274 (14.5) 8.1 5.559
£oTLVEW 1242 (9.5) 13.6 3.301 2952 (7.9) 8.3 8.435 1465 (6.5) 9.7 8.737
BEOSOSM  E2ELE 1414 (10.8) 18.3 0.990 3935 (10.5) 9.6 2592 1833 (8.1) 13.2 3.382
E1E 1414 (10.8) 17.9 1.061 3607 (9.6) 9.1 2.162 1866 (8.3) 128 3215
A1~2[E 1517 (11.6) 17.1 1.516 4668 (12.4) 9.8 2.742 2334 (10.3) 1.4 3.256
FEHE 782 (6.0) 14.2 1.662 2796 (7.4) 7.1 3.755 1874 (8.3) 8.5 3.842
SMLTLVL 5106 (39.1) 15.6 1.900 16669 (44.3) 9.1 5531 10394 (46.1) 1.8 6.003
] m — = L3 — o -~
2 W - B - BHTED. REWEICLBRETONY— K1
i - IR EET )L #h- S EHRBETIV
04 {EFF X OH{=HHX
s 95% 1538 X ol HR 95% S 38X ol
TR IR I
RIEHER HE 1.464 0.975 2.197 0.066 1122 0.748 1.685 0578
BCBE 1 1
EREET 1.301 0.901 1.879 0.16 1.191 0.82 1.731 0.359
BBEILESTFERE 1.328 0.846 2.084 0.218 0.922 0.585 1.453 0.726
Z Dt 1.729 1.073 2.785 0.024 1.693 1.043 2.747 0.033
BV - R EET IV ot - 2 EHEREETIL
%{S3E X 01 HH[X
TR  ER T  ER
RIEEBR HE 1.112 0.929 1.332 0.248 0.938 0.783 1.124 0.488
BLiBE 1 1
EREET 0.97 0.856 1.101 0.641 0.962 0.846 1.094 0.555
BBEILESTFERE 1.18 1.013 1.376 0.034 0.977 0.838 1.139 0.766
Z Dt 1.15 0.978 1.353 0.092 1.04 0.881 1.228 0.639
B -HERREETIL BR -2 EHERAEETIL
HR 95% {548 X[ pf& HR 95%1E#EX i pflE
KiEEBR HE 1.141 0.933 1.396 0.199 0.957 0.782 117 0.666
BoidE 1 1
ERBEEF 0.928 0.791 1.088 0.356 0.952 0.809 1.12 0.553
EBEILESTFERE 1.059 0.882 1.272 0.539 0.908 0.755 1.092 0.306
Z Dt 1.029 0.847 1.249 0.773 1.003 0.822 1.223 0.978

69



®3 DHIBTOBEAICE S, REBRBIUCHIRICKIZFETONY - KLt

95% 15 %8 X il

Shhig - EERRAEETIL

95% 15 #8 X

Sithis - S EHFEETIL

HR B LR piE hiR B LR il

RiEHERK HE 1.153 1.015 1.31 0.028 0.961 0.846 1.091 0.537

RS 1 1

BREEETF 0.976 0.887 1.073 0615 0.976 0.885 1.075 0.621

BREEFEELTFERRE 1.145 1.022 1.283 0019 0.95 0.848 1.065 0.381

Z0ith 1.132 1.003 1.277 0.044 1.052 0.931 1.19 0.417
Hh iz vl 1 1

B4+ 1.525 1.324 1.757 p<0.001 1.565 1.357 1.804 p<0.001

B 1.603 1.386 1.853 p<0.001 1.634 1.412 1.893 p<0.001

RIS DA 5 OEBHRMEITEI OJRIETH D
v b= DOFEZRIRMLTVWSEEZS
N5, I T, AWETIE. HRLABZEROKA
EEHILHZNEIDPDI) =¥ Fy bT—=TD
ZRRIE E BE SRR OBEOBRE RO, HRHRET
@A LTWEPES PR TS L2 HE
L7,

AW T IE HAEFEZ R % (Japan
Gerontological Evaluation Study. JAGES 7
oYy b) RO 2010 FRE - MR E NN —
Va EMRT - 2HOIERITE TS 5.
19,756 A\D T —% z gt ic v, BlfEREZH
A E LTIEFT Y 2T ¢ v 7RG TH Y
NI =T DOZREORBE L . ERHMETBI O /T
DA REME 2 MET L7z,

XHREDOFHEMRIE 73.9 7% (SD =6.2) T\
54.1% PR TH > 72, 20LL EFIT 2E 1
34.1%FE L7z, e, TR FHiS. 21, BSE.
NN S NS RO NI ASE QIR S AS
VDOREE (RADE) ERNCEDSHE 2T
L7z ETH, 2y VTV OZHENFEVIEEER
BICHARK AP Z -7 (OR = 1.08. 95%1F
BXE=1.04 — 1.11), BUE, WRZZ. T
FNT7aA, 7 v tEEEERIONMIE A Y b
=7 DEREDOF v X% 1.05 (95%FHEX
fil=1.02 — 1.08) ICF THEMMSE/z,

0. MADER

1) &R - &BAYL - B OIET Y X7 OFREREKIC
K BHZEOW  [HAZRORBE
BANZHANRTADD % O 7% WERH O M=
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EiRE ONMERDPHER S NA, ZhITRLUT,
TEFRRRE D BA& M 72 JFifd T db HFETRIZE T O
g RO EY o7, MESKRE OEIRIZET T
ZD > I HTRIINLEMNOF PEDP 57,
WESEEREOFLTROFEIRIC, MBI REMITHA
TEHHTEWZ EWPDoTz. —HREEROH
BT, MESRE AT - 285 - BNOITART
OB TIHTRPFEWEMICH > 72h ZDZEIR
NS L, RO RETE 2 EXF DZEDOHEH
THAHZENRBREINT, TDH, HIFTED
ERERIREPHAIBRBEOZENEEGE LT I EN
RSNz, TD-. FELEROMMIRZE % fF
HI 27:00HR%2B85 LT BAAERZTTE
WERR L RREER = Z R L 7R S
HTHb,

2) HEBRBEELTORY NI =T DZEEME L
FBHREITE) & HIEBREL DO FE

A GHERORANZET 2 LN, BEwR %z
ZLETAHIELEBEL TV, ZOBRIE. K
ANOBREOHEE2EZER L LTHLHERTHD.
WA U7-BE AR Uz, 2 L TIRBITEIA NS
OEZ —HHE Lz, SO EDS, BESR
PRETEIORBOL ZITIE. ANEANEDDRD
D, V=%l 3y NI =T PEEREE ZR
ToLTWBEEZ SN, #T L WIEIRSITENIL.
Pz &5 BEROANLD Y, B 5ERDOARH
NEDPLBHIOSNLUHESH D, RIFZEIE
ERIFRPRETEOE R DIZDDY —T v )L -
2y T =T 2ZBER LN ADTOOERERHIR
Wb EEZLBNS,



s DR 2HNET S
—a1—0O7«14—KINy 7EEDRE

RERRZERZ B BRZERAFFERE st
Bh#

pliE  K®

I. AREBHOBE

HEODFEERLICHEN, BREIEIES L
NG LT 72D TIEZOEEESHE L T»
%o R, FRAPEDOHEMIIEE D QOL 2K RS
HR2FTEL REPHKNCEZSEHEL K
ZV, ERFORAEEL T MERT 5RO
LWRBESRO OGN T WD, —FH. MR
—a2—u7 14— KNy 712K DEHT BT
FPHFICREL TV S, FFIC. MRS MRI 12
KO EHAI U 7 RSB 2 5 IO TG BN IRRE % Fe i &
(Decoding). ZDEHICEDINIZT 1 — BNy
7 %2ffio THBEOIMAEITS> LT ThET
Bt L o 73 e TR B OB AT REIC 72 5 72,
BlZE. BEESCHERIE. 5 DWICKAEOM
{E8 % Decoding I X D E/L L. XD EE
ZITEEPRBIGE DT A X D127+ — KN w 7 b
L—=V T E{THOET, EROUEBIRDOONT
W, AATIEIMNKN AW/ =Z2—07 1 —
RNy 71K D ElRBEORAKELE ST 572
DO LWIEBREOBREZHNET 5,
FEOBERZERT 572D, FR 27 FEIX
FIZ2 OOFEICH DA, 1 DI BHr il
MMRED =2 —0 A A=Y 7, FLT. 51
DNIVTIVEY A LiKEHC K S =2 —a T 4+ — K
Ny ZEORFETH 5,
EEREICBOLWTE TR T 28506 & LT 2R
B, BERRAN. SEARMEOM L ZRENEIT O

WMFEBAE  PR27FE (3ERELEH)

bo AR TIIET . TNEDBRAMEREICED S
M iE B 2. Mg ET TEHEI L. Decoding 12 &
0 EHIEd 2 HEERFE L7,

T, BEEFEFLZNRELT, et
HRMFEE, SHEREF 2TV, RAFHE
TRED MR ZFHHI L7z BHBEIL 22 >0 —
{§ & » 5 Variational Bayesian Multimodal
EncepharoGraphy (VBMEG) ZH W TKHE
DOBIEZH#EE L7z (Fujiwara, Yamashita et
al. 2009). 95 &, BATHERTRSND LD,
% BE | 5E 2E % Fusiform Face Area (FFA) 7
EZHPLE LIZBOWERZEEDZ. 25612, Ih
SOEEE, BRLULEEBOBKABRL T T
1) —% Support vector machine 7% & T
Bl 928, MBENESBXUCHESNIZK
HEBMZTPS, #HEENRAL TVW2EEBOR
TR AT T —PREHNICE R SR THETE
BT ENRENT. T, FHRKERA 72 E I MIE
FHAEL, MK TOLEVWEETHNAEZH#EET
XBHIENRENT, TORERIZONT, EX
HMERICTHE L7z (Nakamura, Yanagisawa
et al. 2015). 512, YDA T TV — 2[R
W, XFREBWETEDHILENRINDDHS
(in preparation).

RIS, VTS A LRiigET 2> T, iEE) %
* 54 T (decode) L. ZDOFERICID
Cle7 4 — "Ny V2B GV AT L%
Rz, EE EFROMEE 2 Mim LT, M
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BEPOEFNEZHET S LT, WHhaE L
HUEZXA2T50Ry P TEHIEERLE
(Fukuma, Yanagisawa et al. 2015), & 512,
U AT LZBEEOESEDN H 2 BEIHEH
LT, E#HENZMESPOHEL. &LH12T
TE< Ry b TESZ EERLUT (Fukuma,
Yanagisawa et al. 2016), Zh 51X EH) IR
THMERZ A>T THEL. ZOHEREE
WINU-gZ20Ry hOFZE LTHEREIC
T4 =N I7F59TH5,

Ihzfis 2 &T, #EREOMEE B4 b 21t
SHBHIENTED, BRALIBIREEFIINS,
PR D2 IC 4 U 5 BEHAERREE IS, DT R
TLEBRALU. 74— RNy 712X 0 RES 2 &
fid A &T, SR EHIEICE A LEERLL
(under revision), D F V. XIEORERK E L
TEZAOLNTVWA RN EESHH CORELKE
F#EE, 74— Ny ZICKDREADED RN
FEERRICESESLET, BAVERBTES
ZEERLIZ, THZKD., VYT VY A LiiEET
Zfo/c=a—07 14— Ny VP REEREHEE
b8, SR E VWS> BRAMELZBMitEs 2 &
RS NIz,

KHZFETIE. N6 2O00FEHRZMAADE
%2 LT RAHBEEED Decoding iR %=V 7L
FALIZT 4 —RNw 7952 LT, RHBEEE
DEBEEHIE L. DK S 7%2F1%IE Decoded
Neurofeedback (DecNef) &I, I &

- AAnE

fT] foot : [fT] hand

150

-50 0 100 200

TIXBWHlh=a—aEYal—Yar&lLT
FERAI RS HF SN 5 (Shibata, Watanabe
et al. 2011). F7-. MBXIIIEE IC S 245t
HIMEBR THHD. T THOLNIEREZ MK
MRI 7z EIZBHT 52 & T, ETHEFEICZT
HENTELHRBICRITLZENTED, 2ThbH
DFRICE D, SElnE OFRAMERESSE L. 88
FEDOFI - SEEBICEN S LT EREDTE ST
FLHBIIBIMU P SREZTEZAHENER
z=HHE7.

0. MADER

AHZETIEET %E%’“%’a‘:ﬂ%ﬁt LT, @R
HIRHREFORIES 2 MKEHIC K DERRIL,
@aﬂW@@ﬁT:U—%%iTé ETy ﬁﬁ
RAEH LT 57 EZRR Lz, #5RE 1T
B 1 2R T & 2 AEAMOER 24 1 #/ 20
[\ D8R L. ZOBEOMBAZEHRI L7z,

AT S N7 BNRE R E %& BSHARERALIC D W T
TH5EMXIAIILOT KD BRIEPESNS (]
B 1 NOFHINEAR) . E§EEER% 200ms {7
T =7 Z2FORIEBIE M190 EFEIZN., S
AERALORREN RN 2 RS E STV 5,

A CHiERE DR E BN Z VBMEG 12 & D H#EE
LUZzo BE EOBEMICOWT.3 2007 TV —
[l ¢ one-way ANOVA @i x4\, D F{H

ERRICY Y T Uz R2IRT LS ICHEIEM
BEZE & ({IFEEEEE o Fusiform Face Area(FFA)

150

0

-150

-50 0 100 200 300 [ms] -50 0 100 200 300 [ms]

mouth [fT] _Obiject

150

0

-150

300 [ms] -50 0 100 200 300 [ms]

X1 FESIOESRERFEAH T T — % BTV ROBRBETRIC
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WEWFEORIERH 5 Z PRSI NI.DED,
COEMOEMIIAT T —HTHERICEZ S
eI HIENDN5B

51T, ZORHTEOMBAGFESZATEL
T Support Vector Machine (SVM) 12 & 0 #%
WHFE 2TV, MEARESL» SHREPR TV
FEAMAT TV —2HEE L. T5&, K3
R &I, 3EEOHT T —%2 50%EED
ERRTHETE S EMRENTz, A UNRER
BREIEODVWTHT IV —DOFEE vy 7LL
eTF—Y TRARBRARHEIITET. HRERE
150-250ms TOMREFEF ITIIMEEALOH T T
) —BHRAEENTVBE I EDRENT,

(%]

50

45

foeinooe

40

35

Chance level

-100  -50 0 50 100 150 200 250 300 350 400 [mg]

X3

ZDORIE%FWT Decoded Neurofeedback
Z2ITo 7. HEEEICIIHEROM A LHEGRZ IR
U TOBEORARIGZEHI L7z, HEIL 72 %
5% EEL &R U5 T Decoding L. B KU
KOEHLHDHT I —DEIGZHRR LIz P 2K
WARRISDPOHE LIz, S5, HEMERY» OH
HLBLKIERS LI ZHEL. TORRITE
CT. AERDHEIRDOFEBRE 2R Z TERADYE
ToEGEERE IR U (K4). wibREIdE

hRebaIhiEfTBars, S LERITE
I &EHICary ru— L3 BilEETo7. BE
12y IZCDIATo L ERDOER ZFH UK L.
ESFRAR O ARSI L. FIf#T#% T
A% g L7z,

REFZFNRE

§

DecNef 838

X 4

ZOFER. JISREIR T, MiEEE KT 5 &,
ERRAROSZHT T —BTO FED. $%HE
HISEZES° FFA 72 CEOFRENCEE 9 2 sEIE T
LTWwaZeEwnanz (K5, AT 74—
RNy ZICHW S E{§IEE T, #ERE I [Fik
IR ZBI2OH, MEBZHAWTICT ¥ A
RS CHER 2 E(L S B 25A. IEENCIZZE L
BRONGP- T, THICKD, HERHICET S
BAGER FIF 52— 7 ¢ — RN w ZHIfIC &
0. EORIICEDLSMEEH 2 EksEoNns
EWRENT

SRR 28 SEEICIE. & BRI O BIEE S %
T8 EOR T —VICKDEHEi L. S5ICR L
Decoded Neurofeedback (2 & 0. fiGEi D&
fifi & FRATHE ) & OBAfRZ NRIICHEAT 5. 5
12y ZHUC KD Hi7- 2 iR RECE /5 £ D Proof
of Concept #/R~7,
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= EDBARREICEATSHMHA
(EREEMICESZ7rO0-7Tvy7TORDYDS) F 1%k

EN RFEREEL 5 —
REZRE &M

T &

I. AREBHOBE

BEREPART 5 E1X. TNEBESEARS
FEREER ROV AT I B EEDNTWVWS, FFIZEE
HIEA2HFT HEmEICE->T ABRICKDA ML
. BfHIZKREL, ABRZHEIC ADL R a85H R
WABRI LK VETT 52 &2 EMT 5,

KEORBEHIE X, 30 HINOFEABRIIH L
FREOMEAHIRE 72 I3HIBR S N5 H0 D 5 72
., BEZFHOBARZSHE L
2L BARDY 277 7 7% —OEte. AbE
D OIEE - BEBINOBITHON ADLEEZE
AL DENRDH 5,

HATIZ. DPC dgJwbeicxt U [7 HEIA O
HABRTH > T, BAROREKLE 2 - 1WA,
HIOABE TR EEEREZHA LI2FA &R UG
BIZiE. ARBEZERET 5] W HFEPHRE
ENTWVAED, ZOMOREER 7 HIED ARG
WXL TIRBEORRIZEZ > TV, LA L,
HRIZBWTS, [THELBEABROEM] 1&E
Hah., BARRESLEEARERGSE [HAR
R 27V AN - A T4 r—¥—E LTERTR
LTV, BARREIX. [BEEE 6 BEEDINDOER
SHAR] EEHT 5,

SEEIX. BARLULZEZEOTRESLER MR
ZHOMITAZEEEMNELT, 20141 A
~ 12 HICABE L7 4897 B D BEDHE AR %
R L7z, ZOMRR, Hbt. 2BBEROFARE

WMFEBAE  PR27FE (3ERELEH)

7 5.9%. EEHBaZEMOBAREY 10. 6%
THotz. BREZOH > -EHBALEROBEA
Bt L7 B 442 20 RIC, BIFEOZBREHRER
"o, BAROAEE, BESR. ARMEH. 7.
RGP TRENT U 72 M AR D EREIC 8 72 -
T ShofmHE - MREREEROKE 2] T
FEhE L7z,

0. HAROMR

2014 %, EERBAZERICARL-EHED
BEIT 4428, 2055 6 BEBLINICEARL
-EEIX47 4 (10.6%) THol. BAKRHD
BEOERE LT HEINIZSEME 15 8.4 32 4.
EHERIE 85.7 % NMEEIENE I EOE
FEN 354 (745%). PBHEZ AT 2 EH 13 34
% (72.3%) Th-7z (F1)o

HAREE S, FEHARBICT T, 11 ZF/MRE
FItRELEBLUIER, AEREZRDZD
. ENEE 3L, RAER AT ABEETH-
7z (& 1),

HAREOERZIE. MAPHELZL 204
(43%) 2, DWW, BAK8H (17%). 1D
Ae7%8 (15%). 2oftt 124 (25%) TH-
7z (K1),

HABRROBREOERIE. B - 1583 304
(63.8%) EERZEDS 34 (6.4%) AE 14 (2.1%).
WM 1348 (27.7%) TH-o7z (K 2),

FETBREE 13 KI8T 2E AR FRA
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MEREREE

AOEETIE. MRV 64 (46.1%) THEH
ZHO, WICHAK 3 (23.1%). DAL, €D
fthAs 1 %3 (15.4%) TH-7- (K 3).
HABRREE O ABRIOEEGINE. BEEED
194 (40.4%). HEg¥ AFT 254 (53.2%). fit
Ber 5 DRk 34 (6.4%) ThH-o7 (K4),
HAREICHEBEEL TWERE 198055

X1 SHBEZEBOARBEOER (442 %)

BNE3IL EIZ104 (52.6%). MR AFTEE
258205 5B N#E 3L EIX 234 (92%) TH-
7z (M4).
BARBOER.., b L IERERE.
HEBBEBRHE1IOZBOS> 5HEEBKIZ 164
(84.2%). #ir-zhagz AFA 14 (5.3%). 3E
RN 24 (10.5%) Th-ol. MHAFR

B AR JEE ARERE
n =47 10.6% n = 395 89.4% P
R (B 154 31.9% 113 4% 28.6% 0.637
SEASLER 85.7 % 85.8 1% 0.91
i (EN#E3DLL) 35% 74.5% 187 % 47.3% <0.01
SBARE DA 48 34 % 72.3% 139 % 35.2% <0.01
50
43%
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30
20
10
0
i (B P &) fi A LRE FDfth
F1 ESEESZ2EFRMOBAREOERA
100%
& 63.8%
60 | 809
40 977% eo%e
40%
20 -
6.4% 91%
0 | 20%
Btk-%E ER 0 FF EC o

X2 EREaZEMOBARROREER

X3 RTEREEDBAREERAFOEE
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X4 BAk. BARROEZSMOZE(L. &LV RRER

H25805 5HEERAFIE 144 (56%). LT
BRI 114 (44%) TH o7z, il 50
REE3I®RDS S, HEERERIX 1 A, HERAR
W2HTH-T (K4)o

<PERDEEDH>
SERIZ. BIERTROEELMIC K 5T AMRZ
BEES 2 EE2FHET 5720, Erﬂ% REBEFA

REZICBI2HARRIEZOER, KRZE

R L7z,

s SR ATEERNL. 2RERE B L. HAR
RHPHEBERESWREICH D . BARRSEVE
RELT,. ENEEOSS. BRAEOEH IR
Bshiz,

s iR AR EMAREE OB ARKEDTIRA
. g, BiK. DA B o, 20
faRIE BHOBEAREEZE OB M EHELL TV
7o

s SR EZEMEAREE OBHARZOETR
X 27.7% £ &L FIC. FiRABREBETE WV
CEMHLENIZIZ STz,

o BERIEHITHET 5 & e AFTOH AR
FHOR O EPENERE 3D B K EIAFEA
FExzA L. BARBOFETRIZ44% TH D,
BERBEPREEEL VLS I LEHRES
niz.
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s IMTHLPICESTBHARY A7 DEW
BEICNL, BEEEMELTOT7ru—T Y
TRAEFELTWD, BAENLEZNEEIIH
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