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VAT D HNTIHES R (BREVOTECWER 7 DN EHE), BAFEHERDL, 20
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Re&Zenh, ZOXDREEBBRICLD@BFESADEZELSZLENTE L0 L LTHER(EWED
ZFonsd, NEBRCWEIL, EEREOBEZIMA. KNOBLZE<Z LR TE D,
BRI, DB (LB A2 A FET DRk~ e LM AEE DN TFET 2 Z E DAL MNIT/2 > T
% 1, ZHOTBLMEEERE A BHT 2 2 ERTE T, B (LDE OBFICENL TS
ZEMTE D, PiBEIEMERE OB HIEICE L Q3 x 2 FENBH STV b 0, BEMR ST
LE ST LRIES v MIRCMEE, VA LR DK TOHEAEZEL LTHDHDNRE,
AHFFECIE, RIETHW 2 FIEM LRI EE 2 BRIEHIZ S L, B e EAEEEORBZ1TH 2
EIRHREDRETT D2 BRI E L, TASY B X OVDPPH ¥ 8 2/ Lz, - twast
W & W o 2R AT,

2. A X OWHEE
(1) HiFLEERIE S v I TAS IT & 2 il LiEME DR H

TE(EEA Y 74— REHRL 2%, 4%, 6%, 8HFEAX VX — REER LI, ZhbHDR
A — RRENEI 20 Wl 2 MO BEEHUCTHE T L, PeAriAE w72, ZD%, Chromogen 500 pl,
Substrate 100 ul ZE T L, Substrate # T1%. 0. 3. 15, 30, 45, 60 7% D 6 Ff D 2 ARG
% B CHERR L7=,

FIRER 2 (%, 4 FAX X — FIEREFR 15, 30, 45, 60 70D & FEALWE MR T&,
6BEAZ U H—RIE30 DL EDOHRFHTE, LOLRNL, 8FAF 4 — NEEDORFMICE
WTh BERIGOELTHERT DL LN TEX ot £72, BB 0 57205 345 TV TFhoF
WNERTHLEARICOELZHIRT LI ENTERN-oT, ZOZ D M9 K5l EIZk1T 25 TAS
ERWETEB W E ORBORTIRE L, ARMEE4FERAL X — FREQ0.58mM frwy 7 X
FHY)TH D EEZ LI,

(2) DPPH 7 ¥ /W & % Hils LGt O H

TREEARZ X — RafmRL 2%, 45, 615, 8fFAF U F—FaEllLTz, THHDA
B B — NIRZEH 20 ul 2 MO B T L, ReAai £487-, £D%, 400 pmol/L DPPH, 40
mmol/L. MES #&&# % (pH 6.0, 80% T4 / —/V)ZRA S E7-MKE 5 ml 2 F L. 0, 10, 20,
30, 60 3D b RO R EANG%E BIR CHER LT,

T TEZIL, FROARERIEEZHERTD 2 LN TE, RGBS 10 5% 1213, iR, 2 B4R,
4 fERR, 6 [FRNAY X —R(0.38mM hrnry 7 ZfY)E CEAKRIEEZHET DI LN T
7o FTo. RISBEE 30 140 ORISR DS ENBIITIBE L TWD 2 LD RUGEISA 20 %0
RESKFETHDH LE X2, DPPH : MES BEHROLEIT, 1:1, 1:9, 9:1 @ 3 @Y TITU,




DPPH : MES 2% =9 : 1 DEHFICB W TR S RAOELHERT L2 LN TEXT,
(3) DA {bYE A FER 2 A\ =it B O

PR LME 2 EET 5 & WV D & DB D Bacillus subtilis (JCM2499) % YM ZERFEARIHEE L.
FERE (30C) RICHBE Lcarn=—|2, k(D). (2) &FERIC TAS #HIEE LV DPPH R4
OGS &4, 3, 15, 30, 45, 60 3% 0 RESHER LTz,

TAS JEIZBWTIE, 2EAMIGEME 3 DX EAOEZMHE TE, R fE & & biztnz=%2 B
MEITHERT D Z LN TE T2, 2D 0D, M9 i T TAS 3312 Xk 2 B bE o i 73 7]
HEThdEBEZLNT,

DPPH EIZBW T, 2EAKISHM 10 5%ICiE a2 o =—EU NP b A OB R 2 B T & 7=,
SESISHMA 30 05 RIGIK DSREOBRANPBIE SN AT LA RO RIIMR c& 2 L
225, M9 Hi#h E¢o> DPPH #3EIC L 2L E ORI AFIRETH 5 &5 2 bl

3. ARONFEICIST 2 £ 7 I XRTE A

*ﬁﬁ@&@*ﬁﬁ#ki@*ﬁm%ﬁ?ﬁ@%@m%Uf:b‘o S, ARV M9 ERHLIS O
AR T ORI, TAS vk, DPPH {ELSNOTIETOR, oFi(bWEAER O = r =
— b OFURALTEVER 2 A7 T2 0,

L
1 Bacillus subtilis JCM2499) #{# i L7- TAS % (&) BLXO'DPPH i ()
W XD LW E O

SCHk

DEAHS/HH(1998), H AREEE 5. 93(4), 263-269

VT 5 (2002), HARGEE LR, 49(7), 476-483

EABTH (2000), HARMEETL Y, 47(3), 214-219

DINFEE RHES (1985), H AR FREE. 59(9), 901-907

5) Yamamoto, Y. et al. (2002), J Bacteriol. 184: 2931-2939.

6)Dejian Huang,DJ. et al (2005), J. Agric. Food Chem., 53 (6), 1841-1856

7) http://www.sanyo-si.com/products/detail/47-74/?taxo=principle&parent_id=112
8) Yamaguchi, T. et al (1998), Biosci. Biotechnol. Biochem. 62, 1201.

9) RFTAIk(2016), ZEZE
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BT oA NI L AT DO T v A RTH Y AR EH SO A OUUHE R 7 &
OIERANRO GNEELE L TRIHEINTE T, L L, 7 =1 IEWIZ L - TERZELZ RITT,
BT 2 A N K DAY ORI TR Dictyostelium discoideum (2 X5 FEERIT Ko THEA X
iz, BT VEYOMBHREE ISR U CRIS A BN 2 VT, 177 % FUBE iR s T
MEEMR ) ZERLTE, @IREDOD 7 = A U HPIZFEIRZR LT, MEAERRWT LR S,
b ’E?EHE IEWTCE, A7 2 AN EoTT IFR RUBPEASNDZ L, T 7% RUBEINT
LW UTZGA I THIE e E S D Z L 2 62 L, MR EIZIWTT 7% RN 7 =
A Nz J:éfﬂiﬂ@ﬁlﬁé’ﬁﬁbflﬂé R LT, 7o72 L, MMM I T A =8 1L D7 R
P AN 2N LD ORI AN B IR ML TH D Z LTS, AT
HREROREREBT- 700, ZOMREITEN 7 a—F 282 2HABEICHLAELDHZ ENBLND, £
DI T = A UIMELBESLEE INTW5, —J7. 2011 FIZT7 A U RFOMIE T Pseudomonas
wmwCW5%ﬂwfﬁ&%%ﬁ#ﬁ#&ﬁ7l4/@h@%ﬁﬁiﬁﬁé:&\ﬁ7I4V%:Mm

IRFEELT VE=T ETHMRTHELEZRELTND, 612, ZOREHNT, MAEMN T 7 =4 T
EBETDHIOOBER BT OFERILNRY BT = A ViR T N- 2 F OV iR © HLBE S
Nlee 2T, KMETIR, 7 =4 VIHERLBE OIS Z B & Lz,

2. ARSI X OWHEER
OIBNAE, U7 = A CPEARREIC BT 20 7 = A CIPERE OGS

(M) BLSLFHM B SRS (Nite) 20D ORBIEHEEK (18 #K) % 20 FyRilATEF2E (130 rpm, 30°C)
Lice ZD#%, W7 oA VEIMEREM (0, 1, 1.5, 2%) (TR Z B CAR LA Rk % 10 ul
ARy b L, 20 Bk, FIRE Can =—BREEX b LTz, A2 CHWT24EIX Lactobacillus J& .
Lactococcus J& . Streptococcus J&. Enterococcus J&% A\ Tz, Z DOFE, FEKIZI T D HELEE A H
Wi, ZOREE, I8 HEH 15 HRICEBWTC, 1.5% 0 7 = A VIFE R T, BFICan=—Hn gl Lz, L
L. #EE Lactobacillus fermentum NBRC100933 |, B 7 = A > 2% CTH a2 =—5 DD N A 578
mole, TORELY ., BANMEIE V7 2A SR o THREEZZIT WD Z LR RBENT,

O 7 = A Vit E RO A 7 ) —= 7

204 L (fE, B, B, 7o L) & MRS (OXOID) jEikksH <, 3 HFIRER#E (130 rpm,
30C) L7z, D%, 5%k O pH 2 #IE L, pH 5 LLF DK % 1%CaCO;+MRS FEREFHIZ A0 L |
30°CC 3 HIfKGE Lz, ZORE., ~Na —RBBIEE SRS 108 BRIEREC & 72, Zodinb, g
W ORI TH D H 47—kl L0 T LMD FLEREE B 90 RO REh L7z,

WRIREGEE U= SRS B itk 2 0 (12000 rpm, 3 43fH)) LNETR, 77 =4 VKRR (0~1.0%) ThE
WL, 20 R (130 ipm, 37°C) L7z, €D, 1%CaCO;+MRS ZEREFHIZEAG L, 30°CTHiFE L
7o 3 Bth, HBLL 7z aa =—¥h BAEFRERE L, TORE, 90 i 12 k3, 77 =1 > (0.28%)
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(NI/MWCNT/Au EfifidR) Z{ER L, ZhEAMAx ¥ —EBrlirtbe-dgt o —%
AAE LR U 7o, LRSI Ko THERICERS L O, BEIC L ZIGEEOENIRTE, F
o HEPECHOWTH BORRRN A bNT,

@ ERRMAHEEEOBRR GEA HlZ)

B IR IR A CO R CEDBER OB A BEL T, aL AT a— L EERE T DRI H TED
LETETR COX DRI EITT7, R equi COX DV — T #EEZRET 5 2 & TEB L O pH Ik 5 Z0E
PER\ LT 2 2 E BB,

@ B{LA b LA —D—Z H O IEMERE R X D R ERTm (i HE—)

EMEEE R X 5 DNA 5~ — 7 —® 8-hydroxydeoxyguanosine (8-OHAG) ##51E & LT, R
® 8-0OHAG DOHIE % et L7=, 8-OHAG AijfLEE X v MM T, JRELE L7=%. 8-OHAG OH|E %
{Tol=m, KM DT 8-OHAG ORIE IFZH K2 -T2,

[ 4% OTEEhF ]
O BLEFBICBITLZ2EXH R - A L2y 7O
Stk At oV — L LCORBEAERME, BHRA%EZ MR T 2 PETH D,
@ ERARA HEER OBH%E
BESRAEPESA:, WRGIE, BEROLREREIZOVTE LIZHEMCHR TV FETH 5,
@ WL A b L A~—h—% AW IZiEEEREIC X D R R ARl
R D 8-OHAG ZMIET H7-012, BEIH, BT Lk EERatd 5,
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BLEFEICBITA22EXZ X « XA F v v T OBE%

KAE JE— (RERERET AR R
1. WHEOTHE =
BAENIHFUCE Z B2 W E TR ARSI ZEA U, TG E BRI 22 & ORI TBS & G
TR Bl K0 EREHMOLEMEZX Y | EinE OEEOEOK T2 Z ENHEE LR D,
AWFZECIE, ERERIE 2 i CFHT 22 o v v T HIROBRR 217> T b, AFFETIRY =7 7
TNALD IR T & | BB UISIRIR & LS RIS 5 54 Ak o — o ik A b & B R 1 D 2k
HORENLIET S & L bIo, EEERICBE T 25 v —~ DS HE at L7z,

2. WroEHEis

NN LWVEE 21T 9 Z LIS Ko TR IE & 5, ZIUC X 0 BRSNS B e U EOGHNE
WD 2% L. ENVE VBRI SV CHBA ST 5, BT 2L EY LW OB TARICE
B 525, ZOZENLABOEHITERRE S O, EEOWREDOHRER EICHWHIL, AR—Y
DOBLENOFIH - IBHEIND 2 ENEL 72> TW 5,

—RICHW O P —1T, Rl EDFTEZ I > THEEZIT> TV D, LanL, AR—Y %
TR ERABEONRT —~ 2% 0 LS5 72 O3 72 LR OFHAI R O B D 72, BRif &
IRBEN) 72 FIE T L 1XE 2720, 2D Enh | Fall TIHITFOMER R 05 FLI % 53 2 B9
WHED BTN D, PR &R BRI E A ATREIS 7oV Ekiee ) 22 SLEE O FHAISOHI E ZhE o 1h) -
MRIAEND, 720, TR SICE EN 2 1R MRIC A& EIMRRETH D, 2, HH
% OBEE DN S DIERIEE T T 572DV ETOHED BV P —RRE LN EB X HND,

ARHFFE CTITITFRIER 7 & ORI IE O AL % 51 C & 2 R E il o —OBF 2 Bl & Lz,
(e ]

BR T DI TIEFIRE )T 7 T — M A% 24— (LOD) & it Uik E2 A sS85, B EL
72K SR I T LR FE L LR B D,

0.4

250 mm 0.3 103
0.6 \ |}&6

H 3 i
Y L
Voo

Vileg

2.4 wil

1 =M —RoF ) F a—T 18 E R



AWFFETIEX VIR L7CEMRICIEE & LOD @B L, ZAUCEEZAINL T, £ ORERA Lz imiE{b
KFEZJEL, AMOEZFHIIL T,

Lactate + O, —Pyruvate + Hy O

H.0, — 2H +0; +2¢
TR EICAFET 5 B 2 B3 210X, EBRICEEEZM L, Emkm L CRMYEZ B (bd
VR L CHMWHE LB L TE TR 2TV, T O TR EIRiE) HFHIT 5, Z OB,
BAROR MR K X U 2 BB KT 5, 70, @ﬁif%/ﬁ—ﬁ—w%ﬂﬁﬁwé
MR L, 2Oy EFMEOIFEBM N 227 MU, BEEETBENC X258 3 HARA A 4k
VY —PHEETE D, INE TAFRETITEMI BUMEICL ST R A B LICEEL 7 L2
— AU —EOBRBEEERTD L&, AT
X1 DI L —R S ) Fa—THEFEFT=
DITNVEEMRA X L, ZORMBITEA v &L
T ERTEM (NI/MWCNT/Au EAfiFEMm) 2 /ER L.
ThEABAF o A —F by mdigtr
Pr— 2 AE LAkl L7z,

(s ]

#AIE L7 NI/MWCNT/Au (& fifi da i 2 (%] 2 12777,
oM EMm A ERE, S, SRS LT
Ag/AgClEMmAE W= 3BM T —2 Mk L7,
Z OEMITEN TR BICIER, = v, A vk
ML TkV, BMERNTXTEA vy FTEDLNAT
mﬂié%@&bf@ﬁﬁ%r# — R ki
VIR—IVNEE LTEEAICIE. THio=y v b
mi%*@@%ﬁmﬁhéo_ﬂ%%47)/ﬁfw&/xb)—$%ﬁofﬁaLt& .

BBOFHEZ R L, BE2NZ RN E ol

WIS, ZOEMEICHBEA X A —B2%AA L, SREEOLBERN F L, RO ETT S
—mﬁﬁ(S\)m%% SRRIZ 600mV O/ L ABIEEFIIN L, BERIGIC L > TR T ik
fEARFBEZHRBCE D0 Lz, ZORE, ABREIC X > TERICAERN RO, REIZKDIN
FAEOEWRRRIETE, 72, B W TR RBERN RO, 5%, e —L L
TOfES, RHRASEZ ISR T2 T ETH D,

X 2 Au A v FXE (2um) BT
Ni/MWCNT/Au &ffiEM > SEM E{% (X
5000)

STk
1) Hirokazu Okuma ; Direct electron transfer at a flavin enzyme electrode prepared by the micelle disruption

method. Material Technology, 32, 5, 129-136 (2014)
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EA AL (CEaREERIS AR 2R

1. WHEOTHE =
JELAE S5 878 O BR 2R B ISR AT 12 LD &L K 2,200 5 A H AR AR BFE | L8 v QD L AT
a2/ VA E O EENAREE LS & | DA RO A P DY AT N ED T LRSI TS, IAEM B kD=L
AT a— )V AXE —E (LT, COX &lE3) 1%, ZOIH7EBOERKRMRAEDT- | H ORI ATa—/10
ERITIEE SN TND, AZRY ZIEGRER S ) 2008 4F 4 A D DHENRERE 2 BICE O RN FHHLS
NIeZenh, ZOREHE D 1 D ThHLHAL AT m—/UEOHBARS BIITHEINL T\D, COX DIVE LD
L AT — ) UIIEKEEMETH DT80 |, BRARRAE ORI ERIZITZT LV AT 1 — VAR R T 5T D IS TE R A A
WINEAD, A, TR R E ) O WIENEIZ 35\ T, LDL (R EYAZ ' E) & HDL (F b B AR 2 /%
PN E DAV AT I — )L DEE R 2 (R T 2408220358 | LDL-& HDL-2 L A7 1 — L DRI 7257
BIEH E B AT O BRRE A SN TG, ZO X2 BAIN IR, BERZE MR O sR RIS MEAI M FH S 572
S IEPEAIEED COX BMFEESNTND, ZOMIC
t, ALAT )L LIS DO AT A RLE DLW
AL ATV L7 E DT a2 — L DY
SENZ COX Z i AR s STy, R3S
JFEVED EPE~DISHNER S TWD, 2D X577
I, FE A TRIR 57280 SOSIR I A BT AN F N
SITHY, ARALLIHIED COX RNEEN TS ),
AWFZETIE, BRI A CTRIRATHE ] TE LI DB
FZ&BIIEL T, AL AT I— U2 E 3 BB
TEDLLTET: COX DR EIT T2,

1 R. equi COX & DS-1 COX D& L8
O PEHES L O 7& : DS-1 COX. #& : R. equi COX
Rhodococcus equi 13D COX (R. equi COX) D LIKHE
WX, ZEEDE W & THBIVD Chromobacterium sp. DS-1 H14 D
COX (DS-1COX) LML TWD2Y, R equi COX IZIEILERAIR & 7oL
—THEENEET D RPKRESERD (K1), AWFFETIE R equi COX
DN—TREEZ T RO AR LR L, 2OMWEEZHASNNCT D
Z LT Lz, BEICHEEE L QU2 R equi COX BBIH 77 2 I K, pETCOX
(R equi )& & L, N—7 884 Y Fr< X 9 I Inverse PCR 24TV,
N—TREED KR L7 R equi COX (COXL) ¥HMH77 A3 K
pET-COX L' Z##4E L7=, pET-COX L% KI5 Rosetta #RICEA L, 5
N RAE TB IR CRi% L7-, =0tk IPTG Z#iRMNL
THEE L7k, WRZEI L, BE e U, 207 Bl CARRHE B 4
EERE, = TN T BREA A RS T D EHCTORBR L, BB
I 72l#3E COX L-1X DEAE- I 5 A CH— NN R A £ CTHRELL -

2 SDS-PAGE DifE%



(M 2), Ffmlc, 359 % F TR S, HIEMEIX 15.7 mg/ml TH o7, F72, IRIL 46.6% ThH -
7= (F1),
# 1 COXL IERikER

B Ry R BIENE ESE BRE R=X

(ml) (mg) (U)  (Umg) (fold) (%)
BEEWmR 100 426 18.6 0.0436 1.00 100
Ni- 7 A 12.5 4.46 14.2 3.19 73.1 76.4
DEAED T A 9.60 0.553 8.66 15.7 359 46.6
FfsE O IR L RS2 E N, £l pH, 120

pH ZEVEZR Bl oW T bl T, BER 100
EMEE TSI AER, WA R equi COX $ 50
I 50CETLETHHDICH LT, COX  #H
L S5CE CRETHS 2 E0mot, & o
Fio. pHEEMETHSI R, R oequi  © N
COX /X pH 6.0 7»5 pH 10.0 TLETH o
57273, COX L%, pH5.5 75 pH 11.0 . a0 i o0 o 50
TEETH-> Tz, LEDORERNG, L— B (°C)
TRERERRET S 2 L TG LU pH I 3 BEREMOLE
R 2L EMEDIA BB 2 LR SR o7, M : COXL-, B : HEH 00K

3. S%OWNIEICI T D F 72 1T R AR
ABESE DOAEFEMEIIM O COX TR TROREN 20, BERAFEDRILDOT- D, S5, BREES
TEORFT 2TV, BEROEENZ®mD 5D, o, FRFSERITEICOWTHBRE L, BEEORIGR
DM EEK D TETH D, £lo. CD AT MVHIEZ FHWTRITEEIZ L BEROLZER LD
WTEBIZFHEMIZHN TV TETH D,

3k

1 EARIZ (2008) [#4- FETEIER] - ARIEBTIEOZL AT 0— VA% v 4 —2 ] p. 667-670, A4 AT REA
B AR —

2) Doukyu, N., Shibata, K., Ogino, H., Sagermann, M. (2008) [Purification and characterization of Chromobacterium sp.
DS-1 cholesterol oxidase with thermal, organic solvent, and detergent tolerance.l] 80, 59-70, Appl. Microbiol. Biotechnol.

3) Doukyu, N. (2009) [Characteristics and biotechnological applications of microbial cholesterol oxidasesJ 83, 825-837, Appl.
Microbiol. Biotechnol.

4) Doukyu, N., Shibata, K., Ogino, H., Sagermann, M. (2009) [Cloning, sequence analysis, and expression of a gene encoding
Chromobacterium sp. DS-1 cholesterol oxidase.] 82, 479-490, Appl. Microbiol. Biotechnol.

5) Sagermann, M., Ohtaki, A., Newton, K., Doukyu, N, (2010) [Structural characterization of the organic solvent-stable cholesterol
oxidase from Chromobacterium sp. DS-1.] 170, 32-40, J. Struct. Biol.

6) Doukyu N, Nihei S. (2015) [Cholesterol oxidase with high catalytic activity from Pseudomonas aeruginosa: Screening,

molecular genetic analysis, expression and characterization.] 120, 24-30, J Biosci Bioeng.
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R M (RERBIFEE R R R

1. WHEOE R

DRE OV 2T FOFER Z LT R TR TH DL &, 8 VAUTEMF A (BA) ., &8 2 030k
B 3NLIEAIR, B AMIIMIAERBETH O | EEEEE O A, DEE IR EREBOE T

BRI 2L BIETHOFRE R D 62.0%% 15D T D, £ 72 FRL25 F OV T B 1 80.21
% e Aok 86.61 ik, fEFEFFANIIIENE 7119 % « Pk T4.21 i CTH Y | A L EFFm O AT
B 9.02 4F, itk 1240 ETH D, WAk 25 FOERATEEMEIC LD LR LE L o )]
R, 8 1ALV EER Ch 2 MM AE R, 8 2 fLABHE & /o> T, fEfEAA 21 (B
W) T, Pk 34 FEE TV FMmOEM sy % LRl REEFGORNE BEE L LTRY, #hE
IR OO NS HEEE LT D,

—J7. AETEHE Eﬁ@ﬁlﬁ@ D& LT, BB ORLGRBE 2 L TWD, RN TR iEE
FRSRNER S NVIZIBEITIE, BRA AR T2 L, M2 EGE T 228, Tkt LTS
WX AMBEA N LA ’ﬂﬁ”é#ﬁ&ﬂjﬁ%gé (H % Z—7F - superoxide dismutase SOD 72 &) Chilig
LB (B2 X C- 4 IV ERE) KV ARTHE STV D, Z OGRS & HiRbrEs -
PR CE DT o AL, LA NV ADOTFITHEL &, g, 7oA E, TRE 2 L D4R
DEEIRRERL Y Z5E L. N, DB MIEREE, FERE, BIIREEL R & 047G S EHROE
fbefeide, MR R LGSR T EARESNTVND

DX D Ik x IR IBICIE R R P EEICE G- T 5 2 D, TEHEBRRIC K DA & L AIRE
ZRINCHE T oA A~ = —Z AN D Z PR D - OICbEETH L, £DOHFTH,
MAREIZET DA b L A~—H—& LT, IEMEEEFEIZ L 5 DNA 5 (H(kr) DNA #15)
® 8-hydroxydeoxyguanosine (8-OHAG) 2N AL FIH S T2,

Z Z Tk A b A~—H—Td % 8hydroxy-2’ -deoxyguanosine (8-OHdG) % i\ CTiEMERRE

R ofH RN S Z LISk Y AEEIBRO TR - BAEPIE S BT M OEM I w5
ﬁé_&ﬁﬁﬁﬁ%éo

Q EEER
L0 =006

DOCDNADC D TOTDNADT

Deoxyguanosine 8-hydroxy-2’-deoxyguanosine
(dG) (8-OHAG)
2. A I L O
8-OHdG (3. ﬁ-ﬂiﬁ&;ﬁ £V DNA 77 = ko 8 frikigs (-OH) »nfmEnAat s,
8-OHdAG DM ICIE, @mdiEkr n~ 2777 ¢« — (HPLC), &5fbyiitias (ECD), &5k
Papie v dante (UV) Z W= ES° ELISA 7% (enzyme-linked immunosorbent assay Fi% 38 5272 1|
EIE) DIRKFHA STV 525, AWF5E Tl HPLC-ECD-UV £ Hv /e,




R LiEH o> 8-OHAG % #lET 556 1%, ECD (2T 8-OHAG A #MIE L., 8-OHAG Ak i 4 7F
i35, E£7-Aias 5 DNA Zfli LT 8-OHAG %l E T 554513, ECD (2T 8-OHdG % #|7E L.
[AIFIZ UV 12T deoxyguanosine (dG) % HE L, 8-OHAG,/dG Dz AT, 8-OHAG £k ®%
ﬁﬁﬁﬁ”é

PRICITIRFE 72 & DR % 72 ENRAE L TV D 728, SR 8-OHAG #HIET 5 7=zl R D
WE D53 ﬁﬁfﬁkﬁ”/lﬁgk 725 TCL b, ARBFETIL, 7I<EP 8-OHdG % HPLC CHlliEd 5 f:&)@ﬁﬁﬁ&
L LT, #=4t0 [8-OHAG ATLEEF v ~] ZfEH L, & MNRPBEIOT v MR O 8-OHAG
DOPNE &R AT, 8-OHdG HliEM# & LT, =1 =2 L%:D ECD Z H\W -, B#EiFH & L T, 6% MeOH

,/100mM phospate buffer (pH6.0) (5mg EDTA-2Na, L), 4vfH 5 4 & LT SC-5 ODS (3.0X

150mm) % v 7z,
bt MREXOT v MRARMLE Y » MM TAF 21T > /2%, HPLC-ECD (2T 8-OHdG % #lliE L

7273, 8-OHAG O &' — 7 ORHIKMEY N BT 5720, WET D Z ENHknoT,

( 8-OHdG
| ECD
dG )

Area @F
8-OHdG /dG X 10° EJLEE

( dG 10%E £ Y D 8-OHAG)
3. SOOI RIT AR E -,

LS. PO 8-OHAG ZHIET 575
Thb, HbhbETiiEto 8-OHdG @Yﬁﬂfﬁ“%#%*ﬁ%h“éo

. BEWHOWEE, 717 572 EOFRME2BRET 5 TE

SCHR

1) Kasai H. et al. (1984) [Detection and identification of mutagens and carcinogens as their adducts with

guanosine derivatives.] 12 (4), p.2127-2136, Nuclei Acids Res.
2) KasaiH. et al. (2001) [Analysis of 8-hydroxydeoxyguanosine as a marker of oxidative stress.] 194, p.10-16,

Foods Food Ingredients J.
3) Saito S. et al. (2000) [Quantative determination of urinary 8-hydroxyguanosine (8-OHdG) by using ELISA]

107, p.39-44, Res. Commun. Mol. Pathol. Pharmacol.



MEEEER T O v MEHE] BF5ES LV— 7580

SA4 T4 ) _R— 9 UHF5EET WFREE
TN—TEEE WEAERmM ST

b b AXG L LT TR a9 5 M0 2T, RO HER FOFE M & FLERF O PERR
2L A E U, B R IES 25 i FB L L, D, SR, BREE~DOI Az BRI FE &
LT#ED BTV D,

KR T N—T"TlE, NERZHARE LIEENS, TULENO&E., Bisifm, ST 580
ERRL LIFEE T, M RFERIED 5T\ D,

KoNTHEEL LV ETTDOHRAEERKICHO O DM HIZ BT 2478 Tk, R/
RSB 2 b, Bl S DR EMR B R A N ORBETHLD TR NELT D ATHE
MEBH LU=, (IlR)

BEZE L CTHRNICRAT 26 EWEOREE &2~ ASEERO ) 27 & i/MbT 20758
HEDHINLTND, RIROFERSG THDH, EEE FZOATF VKR, I FI v L2OEREL RED
V. ZHICHRT DR Y X 7 2 EE A 74 (Disability Adjusted Life Year, DALY) & LT
KOTe L Z A, B REIUCEDIEDPADY AT NRBRELS, ZORNTHMBPANRE - &G
K& 72 DALY #FF>0Z EAVHII L, Mep b FEBEUR AR5 Z & AN S L &0 9 Gk
WCEoTz, (FHK)

Bfx R FEE R SN TV A BHICHER L, ZOiTB& O 2 G T 572012,
BRLTIAER L, HEEC L DA E &2 mat Lz, ZO/RR, o et L
RNTEKRLS BRONDTE ST ELFRE LTz, 4%, Wk LRWVIRBSEMFO SRS IS D,

(fRE5)

B OERBSMEIAANZERH D Z ENMBN TN D, BAEIEAZEZRH DT 7 7 TR
Z AW TERESZMEIC DWW TRET LTz, 2O/, WX, - ) v 2 BEIESBEE LT
LHEMREINT, £lo, 1 ZDOBMICKT OEBIES B> TV D alRetE b R S D, ATEEE
JRICKET D PRI SN D B R~ OB I 2 BT 5 HRORBENEEND, FE)

BERIF I TR M OIEMIZ L 5 TY AT 7 7 7 X4 —Th b, il DPP4 {EMEFE & N L 7= BRI
BHEHIEIC OS2 5 BT, BRFEAHEATER T & Mg DPP4 G L OBE# 2 R 7=, B R4
ENTH L, B = > b e — RIS Lo T, BRI R F LM BE 32 Z &b,
S REFRA L, MG DPP4 15 & ORRE T, LA EFRELAHL L T, (FAH)

B O BROVIERIY, fEEHMOLEMICELSEB X HND, BEEEE W CHFAERR FICE
(T 2 MEIRTEEE Y X L DAAR DR N ORI BTN A O T2 2 2B E Lis, fif
BT CIIMEIRTEEE Y X A OTHRNAI O P RAE 2 KD, HPdefif X 0 B & st (n=14), E\E
ZARRMEEM=15) & LT, MERE X OVEATRR A 2 B U7e, RO 72 UE < B x
JUX — AR AR & L U CA BRI 2 8 Lz, BEERHERURIC DWWk, AMHE O
FHE, IR X OSBRSS FIAME SR T B 2 78 Lz, SRERIRREAVE O B AR
RS D LRI, (HIF)



(b A b L AIMERFGIEH DY R0 77 7 2 —Lied, BREA DU AZFET 572D HN S
NWAHBEA L A=—T1—D 1212, DNA ORB{LAREOIEIRE L ST % 8-OHAG ¥ 5, &
EERTRICINEREE LT, BEA RV AZFHE LTz & 2 A, EEFEEOZRWRE T,
fEA BV ADREL 2o Te, EEIENIEA b LA ZE S5 & ORGBUTREA TE 20> 72, (8
1)

W EINIREERE MM DOV 27 7 57 7 2 —Lied, MBRERESATA VREWE ER T EITE
AELRLTVOT, MPEREL AT A AL LT, &R E 2091217 > T\ % 20 ek
65 ARG L LT EHTOY A7 ZHat L, AT AT A AN 54 5% & L MTHFR
(AF L7 bT b RulEfEcRER) oW L ORI~ EHEImETEEIc£<
FAEL TV, ZRBIOEIIE LN T, (KH)

B IREREMIEME T Ch 5, ki 22 E BN A R E AT MR 1 & 3B 2 54 5 Rk
JEMEZ BN S W2 BN ERETT D 72012, (KSR & iR DA 28 0 LT 5 IR AT ES) &
1[5 40 53fE, 8 3 [E], 8 @M, FEhE L7z, TOREE, FREHFIRMAE R REIEIIZE Lo 73,
FRZA A B2 R AN, SRR D R S R A 2358 B vz, (kb))

FA T AT =BT HEFHN O ORWIIS & U ATEEER TR RS EERE & 725 T
Wb, £ZT, HEHHNO 3-6 FAEDRE A XGIIN AR (HIRICET 5 46 2OREHE =T
D) kT, HHREE R L, 2o, §IRICET 2 HFE 22T 2 ABRCR VT, 1M
BOBBICER « BX - FIEONRT U ARREL 20 BN L7z, MREECZ T2 A
TS, BENRLEBZONDHENEOUENHRTE, Lo, 3 » ARIZIE, ZOZ{bihk
RTETehotz, £, PROKEENIET 2T, & L PEOBRIT, M AR IEE S OHN
WAL, ()

R FOWEMZ XD HED—>E LT, BYuicE L, FrL WM EZT, o3k Bfigd
L7l AN MOIEHEALCHI AT AT DO TGN D L B2 Hivd, T ORGEZ FREES 5 BT,
PR FEH LTV D RFAEEZHNRIC, HROBRY (T =RAT 4 0) OMBE T FE2EE S,
ZORNER, FHIKOSUUIZ SOWCTEEDBE R A RO, ZO/EFR, BIUbICHRZ RS, fix s
AP LORER R il R UHRIERFTICHEE 208 P MmEd o FPETHD, (V<)

ABRIISE T CITHIIICE ST 2 e BB ICEE T 2 BN BT LY | MlaE bR d
ZENBILDORER LB ZWGEE FR L T D, [ U HEREHHRE T2 RS D &5 2, R
BRSO ORI T2 2 L E LCRIBi 2R Lz, LovL, BEREERE RO AR
WX R TN H EHEET 2 KRG OBRETHE L <, AEEIX T EBR S O dE 2 kA 7z,
(P52 H)
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MRE DR B % IR

A Sk CEam P A A R AR

1. IXCHIT

AT et (induced pluripotent stem cell:iPS ) 1% 2006 R~ 7 ARRMETHINGIZ Oct3/4,
Sox2, KIf4, c-Myc @ 4 DDOBIs T ZHAIATe Z & THINL ST, Brx RfEEOMIBIC M TE 545
fbEEZ AT M TH O, MR BTG 2 EOFBUERIEL LTHER SN TWD, BAEENR
(2 iPS AiRRZ 3 3 D BS, HEMBRO MR & U TAERICER U 7o k2 ARSI T 2 ik &
MM ZMET 2%F & LTI 2 FIENREZEZ LN 50, WTNOHE b BREMIIZARNIZBEC
TEAET DMK D DB E T 5, FFIC iPS Ml A ERNICBHT 2 B3 & DR £ T ks L7
faz Bt U, BRI TR OME M BEERA L2R A SE 5720, ERNICEIT 5 1PS ikl sk
BB FE O JE P OO B2 TN D BN H D, Fo, HERD 1PS Ml D Nd ~D 53t J71E T
IXRM ORI AN EE T, BREMIZ A+ RIGEN LN E NS ERH 5, BRI O OMEE%
T 2L L R DATREMEDR DD LB R D,

T CH L, MBI &IPS Ml & 3R T 5 2 & TN OBREIZ FBL L, 1PS A AR
PUCRAE L 7 BRIZ E D L Db T 2 et L7z, ISR MlIZAE% S HE O~ A0 bHEH L
T AR APREET (dorsal root ganglia : DRG) Z Vo, A IIEATAIET, =7 MU IROHFHEHER
R E L FVER (dorsal root ganglia—conditioned medium : DRG-CM) 7% iPS RO /(b EEEEHICHR
M 22 EIZE0, MM ~OMEFENMEESND Z LR L TWVD, £ IC, LKEFERFIZ DRG
DPEAET DM E OB IV | DRC-CM & [FERD 2 WVITZFNLL EONEY & 2 O TIERnwinE &z 7o,
GARRFCIIES R A o — MAME L. &AL C DRG 23/ - G322 IRMER 7 X 5 iPS Mo
AR~ DL FR A~ DRI DOV TliET L7z, 1PS Ml D LA DRH & LT, ki~ —
—. R~ —T— Kofb~—h —FEOBETFRIEKOZ 37 BB CYE RIS ORI
IR, & BT bR D EXIEE 2 R — L' v 7 T U ETHAI L, BERERI R EEER 2 T L=,

2. F &

A% 3 HEDODT AN DRG L, 27—~ 23— kL7 24well K587 L — MHEEA VP —
b B T ERERE L, 37°C, 5% CO, 5 T 3 HRGE Lic, [RIRHZIFIERTRIZ LV Ak L 72 B 2000m
® iPSHifd 2 2 =—% 24well H58 7 L — MIHEFEL .3 HIMEGE L7, 3 HE B A — M % 24well
B U— MoEREL, R AHG L7z, 6 H, 12 H, 18 A, 24 H, 30 HM O/ {bis#E%, 51k iPS
ARRICIIT S B M-tubulin (PRSI~ —% —), NeuN (BRI~ ——), a-actin (BHH~
—J—), Ma-actin CEEfH~—H—), ¢Inl (ODfi~v—F—) BLD0ct-4 (Ropfb~—0—) Ot
(B FIEBLE NE 37 HRBLORRFEA 2 fifhr LT,

HEHRIBBOYTANLIRCERI L, 27— a— &Lz "—2 Y v A2 @iEFE L, 37°C,
5% CO, §fFFC 3 HMEEE Lic, [FRFCIFIERTRIC Ko TR L2 B 200um @ iPS Mz m =—%
35mm ¢ ¥ —UACHEREL, 3 HakEE L7z, 3 Hi&, 3bmm¢ ¥ v —LICHE®RA v — h2REL, $ib
JE i R— 2 TR ENTIHEER 2 PG U, K55 BB T 550k iPS #lfEiZ >\ T — 1t
N7 T TR O CESAERERL 72, B U2 HRRIREE R, SR L C B M-tubulin



T OB RS LTz,

3. BRLEE

~ A DRG & OIEFEIZL Y BEEYINICEB VT iPS Mifle> B M-tubulin OF5 7 HBLIL NH
VORTEFEBANEA Le (K1, X 2 Z28), 72, NeuN OB R FIRELL OVF X7 3B [RIERIZIH
BULT-. &6, a-actin, SMa-actin, cTnl BL N 0ct—4 O FFHEEIL. DRG & 52 L7~ iPS
ML = Fr—vd iPS M & DO CHEZITE -T2, UEDORERID, =7 X DRG IZ~ T A iPS
MR D 53 b B W1 0O BEBE I AR ~ D b 2 B 2 W 2 35 2 L AR STz,

I EREEE L= iPS AR ORREENT 2 51 L7255, DRG & Fub53% U 7= iPS MR O#f kBN & =2 b
—w®ﬂ8%%@%¢ﬁ*ﬂk@ﬁ ﬁ%&#iéb&ﬁokoit R AP RELS RDIC LD -

S AR R D IE I EEAT 23 -25mV ~—40mV D] TR A IR D Z EDPHERTE 2, L LG,
_hiL%®Wﬁﬂ%®%¢ﬁ*uT%56mv ZHARTERNBD Th oo, UEORRIV, 1 » A
FREE DR IZH VT, DRG & ORI/ LA RS O FE VBRI RE I B L e W\ 2 D3I LT,
T2 b, iPS Ml H RO AR RSAIL, a7 EmARHEE A L TR 6T, Ml e L THHE T
BHDHENRBINT,

4. ¥&®

AWFFEDOFERDNS | iPS MIBIEZ O/ bk B e T, JEFH O &M 552 1 5 K¢ HAHE~D
SHEFHE IR S U5 AIHEMEDVRIE Stz ZHUTBHT 2 iPS AR O L EERE 2 KA 3 2 W BMESS,
BRI W TR S T 2 B2 TORET OLERH H Z L arnd, ZIUIFAEEROER
KISHIZCBWTEERMA THDL LEX D,

5. 2 & XM
1) Yuki Yashiro and Hideo Kawaguchi : Effect on differentiation and maturation of iPS cells by co-culturing with primary
cultured neurons derived from mice, the 7" EMBO meeting, The Rosengarten Conference Centre, Mannheim, Germany,

September , 2016
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EK{E (CEMFEERISHERERD

1. WHEOTE &

bivohgEH ORAETE LT, x OREBEZOMWBH THV ELREZBELIZAL LORHESES
EFRWEELEOTHOTH D, — T, BREMUTRAK - ABRFEOAEFRY b A LB BT
L2875, O LEAERSEORIEL . ZHUCLDAIEHIEROV A7 OREH V2352
LT, BICEDAR T v baRARIEL, VA 2F/MET D00 v b 252 L2 HE L
77

2. A X OWHEER

AARND AEREIZEEND RIROAER D TH LR E FZLATFILKE, I FI TV L2OENESL,
FEW) - AR IC L > TRMEB Y, ZHICHRT HEEY X 7 2 EEMREAEFFE (Disability
Adjusted Life Year, DALY) & L T:kd7z, ZOREE, EHe FRIUC KX 2P ADY X7 Bk
RKEL, ZORNPTHMBANR S o & b RE7e DALY 252 LV L (R 1), e FE
PEAERET 5 2 ENMBENS LW E W) il B o7,

£ 1 BRI DB « T - i A DERIFEERE RIS KO DALY & v REEOEFE - DALY & DI

EAL ERERE R e RICE RN DALY/100,0008 e RICED
AHETESR 2 DALY/100,000

FEE 8,624 810 4 0.38

JiFHise 41,515 160 106 0.41

Jifi 80,106 1,200 162 2.4

B 130,245 2,170 262 3.2

1N DEhREHEEE (2004) 2 AHFZEL D 3WHO (2009) (2 X% 2004 4850 DALY

3. St ORI 2 E 71X A
S v SEORBTURNMIICh 50y, EORREOEIL N BLER D, v 250 R OB IE 2 (K
T2 LICE-oTHTEEINHMFEY X7 LD risk-benefit SHT SN L 72 5,



S OMAIZBE T 5T

Bk AET (RERBIRFAEER AR R

1. WHEOTHE =

TEIE, BEREAVEERTASA, IXTAREDHBIEE L THHRRLTH Y, M
OB KV T T AL IET T MRS LD, BRI Th D720, IRAEMED B O
Thoh, B ORI X DI TITRER D OB E U, BRI Z 85T 5 &
5 MBS BTV D,

LI SR 7 EREME R IS IEEIC A DN D BLG T, B, fyieiie & & F S E LMk
Z 5, MENC X B L TliE, B A 50°C~80°CDR], #FiZ 60°CHIT TTHMET D &, ZDHD
WISAIMBUNZ BN TPhNER L L0 biEAIH S s, £, I X 28 TIE, TASA
PDOGZ, @B CIRT 5L, B L THEELIZK K RD &) ZERHESNTWND,

L L, ZOBIZHOWTIE, @iRERITRIC LT 7 RO EIZ DN TOMENRE S DV 2
9, WP LA D ERRCIET > T UMD G OBLIZ OV TOREIXITE A R0,

Z TR TIE, HOBKIZOWT, oo R 2 3o w4 AT, IRKIREIC X D6
EIZOWTIHRET L, HOMENRE 25F2ET L2 2B E L,

2. MR
RETIIKRE, Fru, NFEo 3FEE Wz, LIRS DS E R~T,

FLEY NTHE.® KE D
K — (keal) 333 351 417
e iEE (9) 19.9 24.6 35.3
BE (9 2.2 3.8 19.0
AR () 57.8 54.8 28.2

I R EDE NS FEE ENATFEIETASAM, KGIIETASEE ST BN D,
NFAGIXTASAETZ N, T2 E RO GEND,

—RICEEBIGIE, BPROIR AR IR IS, WIS AME AT S 2 & T, BIBRICHRE T 52 Z &3 T&
L7, S ORIEIE, FIRE CIRIEZICHIEAINE L 72 Ziz >\ TiTo 72,

I8« INEAGEFIE, 20C&2 2> hr—/L Lk L, 50, 60, 70, 80°CIZTC 1 Hfff~24 HFIRIE L.
D%, R EINTFEIZ 40 73, FLETEIT 20 73 OIS AINEZAT o 7, LoORE I L U4k
DOWEXIT 7 AF v —7TF 7 A% — (TAXT. Plus, Stable Micro System Ltd.) (& CHlE L7z, H|
EEMETe— FEL 30kg, 72— f3mm, EHiER 80% Th 5.

O S X, [F—2IERMCHE L 20C K0 bV & X KREICE VL Lz &V 5.

FLEORHBOME ST, 50CH 5 70°CT 12 FELL EIRE LS AKINE L 72 G =2 ha—Lo
20 CRIEL VL 20, H{LLTWD 2 ENghotz, BIROME X1T 24 FFIRIE TIX 50°C £ 60°CT
WL Z 72, LaL, 80°C T b A, 20 Rl LiRIE T2 &, &2 THEMNTLE ST,



NFFEIE 20CIRIBEOHA, &K SR WERFE L7, 20°C24h =25 LiblgAmE L
iz =y ba— b Uic, NJFE S FTE LRBRIZ 50°C & 60°C TIRE(EEZ D, FFIZ 60CT
IS L7, EHIC T0°CTHREER AL, EARKROME S X 16 REFZEMME, =2 ha—
L &4 % & 50~70°C TREAL L CUh e,

KL 50 C~T0°C T 24 FEFIRIEZ IS AKMEL L 72356, REOM S, S0 & bicay
ko —L 0 20°CIRIE & Uik LTz,

OB I LG REOME S & G RROEL) HIELOES WA KT 5 & FUETILELO
FEAWIE 50CE 60CTHORI LY SREKDITNRKEN-T-, NITE TIEFTE & FERICEm X
DEREROTBRENST, L UKREOFELDOESWEIRE DT D E RN I ELORREN KX
< 7pot,

3 DO TGO & D2 Tt D FRITR LIz, 50°C~T70°C T 24 BEHEIEHER SIS AINE L 72 T2k
DO X% 20COME S \oxtT 2EIGTEL, Mt Lz, wRUck v EH L,

Wk = R CIEE BAINE) %05 O S
(20°C24 WEREE + UK ) 00 OO &
20°C 50C 60°C 70C
FCE 1 8.4 3.7 1.3
NTTE. 1 2.5 3.8 2.8
KL 1 2.7 2.8 2.2

50°C & 60°CTORETIL, KEK 3%, PUEIIN 85, NHATIIN 45 2> TEBY, TA
SAMEDOT TR, W EBSENEE IR TV,

ATIRAGRE % O S A NINEL CTIEEF 3 & [FER 60°CHHE TOMEAL A RS S v, T OFHERRF DIRK IR
ETIEH0C~T0OCEBETHMNENRN DL &, T oo FrEE N\FGiTE2ERBn @ L, T
MO RGIIEOREVE(LT D ENRINT,

3. SBOHTEIZIT DR E o TR

VU EDOWFERER X0, ST SFBSREA H0N2 0 . T ORERRFOEEZWE L, #
B LR WFHBR SR D i s D, LnL, T2 ETOMETIE, HERF LB (bOA D =X
LDOBRIZOWTIEI 3 BRI TE o Teicd, SBROMEDORETH 5,

XHEES FEITE<ARE>) 21 bl HB#S— % p.o-o, HARHE

1) Daniel M. Njoroge, Peter K. Kinyanjui, Claire M. Chigwedere, Stefanie Christiaens, Anselimo O. Makokha,
Daniel N. Sila, Marc E. Hendrickx, (2016) , [Mechanistic insight into common bean pectic polysaccharide
changes during storage, soaking and thermal treatment in relation to the hard-to-cook defect] , p.39-49, Food
Research International, Vol.81,

2) Daniel M. Njoroge, Peter K. Kinyanjui, Anselimo O. Makokha, Stefanie Christiaens, Avi Shpigelman, Daniel
N. Sila, Marc E. Hendrickx, (2014) , [Extraction and characterization of pectic polysaccharides from easy- and
hard-to-cook common beans (Phaseolus vulgaris)], p.314-322, Food Research International, Vol.64

3) Daniel M. Njoroge, Peter K. Kinyanjui, Stefanie Christiaens, Avi Shpigelman, Anselimo. O. Makokha, Daniel



N. Sila, Marc E. Hendrickx, (2015), [Effect of storage conditions on pectic polysaccharides in common beans
(Phaseolus vulgaris) in relation to the hard-to-cook defect], p.105-113, Food Research International, Volume 76
4) Johanita Kruger, Roya Minnis-Ndimba, Christopher Mtshali, Amanda Minnaar, (2015), [Novel in situ
evaluation of the role minerals play in the development of the hard-to-cook (HTC) defect of cowpeas and its
effect on the in vitro mineral bioaccessibilityl] p.365-371, Food Chemistry, Vol. 174,

5) BRI, [ ® 2015 4R (LRT) ], (2016), p.22-25, FEHRIEHMR (k)

6) RIBAET, TV, IR, &EALY (2012) , [FRELC LD L7 TR~ A O—fksrs L U L-DOPA
DZAk] , p.438-445, HAFHIEEFRGE, 45
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b RF (REREIRFE AR R R

1. WHEOTE &

BIfE, HARANDOT U U AEBIE, @HRICEREL RIZTT b aEs i L T2 BLIRIC
b5 D, FO—J, b FOWRREZIEY, BITERCRREE 2 E ST 5 BRI 2 5 ATREMEN B 2 6
TV, ZhbDWmAe=Z T, MRARREIZ, EWEZMEE T Th D TAS2R38 s LM<
T BEY)E PROP (6-n-propylthiouracil) (244 T, (A8, AYEICRRHE & OB SV THF
FeaiEDTND 2,

F 2 CARMFIE TR, BEM O & %512 6-n-propylthiouracil (PROP) (ZxF7" 2 E RS M O E N 72
EF MU T AR L BEEICOW TR EZ1T o 72 (Study 1),

72, HWRH'E PROP DREZ ML, B3, 8T 77T R OB R E L BIENH DI LR S
NS>, 22 TT 77T RONEBFELLC E0/MAEE AV - BREIHMERER 21T\, &g
FROBATEN S L OEICHOWT HE 21T > 72 (Study 2),

2. FEEE B X O

Study 1 : BFFEMFER B A DK%, FEMARIIRICOWT OB EZIT - 12, FENS S - HEY
N 50 R RE & L, Ok, FRGFIZHB VT, NaCl, PROP |[Z81) 2 BHREFEAMGRER 41T -
Tzo EHIT, BEIEX D BB A 4 e L7z,

Z OfEF, PROP DA X0 <K U-2ME L, AEIURRFAERE L v#EES ST b

U LAMEREN LY L0 o7, 2k L, NaCl Oz S ix, - U v A8 EE &
MR- T,
Study 2 : BFFEMFEZR B A DK%, FEMARIRIC OV T OB EZIT - 12, FENS S - HEY
Bl 69 HEXIGHE L Lic, 0%, /MMaRy 2 —R UMAE+K) OEWRESZ IR 2 HRER
MiFkBR 21T - 721, RHfE % 50%ile A & 50%ile LA Ed 2 FEICE L, FiRAHEE & OR# Iz
WM 21T o 72,

ZORER, IRFEY 2 — ADOERERIK COTVEE (50%ile DL ERE) 12, [BETEEHFVE
M U7Zewv) T4 - S22 BB RT 2 LEE LZENARICE o7, £, [EEOR
FOWLTNHERTH 2 ) [FREE RS OFI B D72 LRI L72E S 2V S - 72,

AWFFER R E TRV TIE, Study 1, Study 2 & & ICAREFCRTTENT TAS2R38 Ein A L v
b BB/ IR BE S OBREIR TSR LTS Z L RIBE T, £7-. PROP o/MAEIT6T
D RES MERIBRAE R L0 . SRR IR, RO A TE BB~ O TR T I EE N D Rl REME © R
S,

3. SBOHTEIZIT DR E o TR

AtRIT, R, EIRIZT T ZOMORTIRSZMEC b A Z Y T, SRR E YRR
AHAT, MR A 2 FE M L, AR & OB >V TiE R E LTV TETH 2,



3k

1) Takachi R, Inoue M, Shimazu T, Sasazuki S, Ishihara J, Sawada N, Yamaji T, Iwasaki M, Iso H, Tsubono Y, Tsugane S,
Japan Public Health Center-based Prospective Study Group. Consumption of sodium and salted foods in relation to cancer and
cardiovascular disease: the Japan Public Health Center-based Prospective Study. Am J Clin Nutr, 2010, 91, 456-464.

2) Inoue H, Yamakawa-Kobayashi K, Suzuki Y, Nakano T, Hayashi H, Kuwano T. A case study on the association of variation
of bitter-taste receptor gene TAS2R38 with the height, weight and energy intake in Japanese female college students. J Nutr Sci
Vitaminol. 2013, 59, 16-21.

3) Kaminski LC', Henderson SA, Drewnowski A. Young women's food preferences and taste responsiveness to
6-n-propylthiouracil (PROP). Physiol Behav, 2000, 68, 691-7.

4) Yackinous CA, Guinard JX. Relation between PROP (6-n-propylthiouracil) taster status, taste anatomy and dietary intake
measures for young men and women. Appetite, 2002, 38, 201-9.

5) Ullrich NV, Touger-Decker R, O'sullivan-Maillet J, Tepper BJ. PROP taster status and self-perceived food adventurousness
influence food preferences. J Am Diet Assoc, 2004, 104, 543-9.

6) Tepper BJ, White EA, Koelliker Y, Lanzara C, d'Adamo P, Gasparini P. Genetic variation in taste sensitivity to

6-n-propylthiouracil and its relationship to taste perception and food selection. Ann N Y Acad Sci, 2009, 1170, 126-39.
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1. WHEOE R

W E OV E A 80.60 7k, &1 86.83 i T D —J7, MEHEFFMITAM 7119 %, Ltk 74.21
® T D 1D, HRICREFOERNETIEH D5, THEE Lo THEABRNIHIRI D Z &2 A
T&E MM LERSNDEBEEMIE, BETIFE, LT I3 FFEFMEIVENLE WO BRI H D,

JEAE GBI, @Jﬁ%ﬁ%@ﬁ()“@ﬁﬂzi@%ﬁ\@ﬂ_@\@ffilﬁl%6 ZENTEDLLD MEERA21 (55 2
W) ZHHEL TWD, 2O T, HA, TEEREEEE, FERA, 1BEPAZEMENR R & v o 72 ATEEE R
DIIET B I L OHESE(LTBI~D 5 51, @E@ﬁ@%ﬁﬁ‘\@@ﬁa’E.éi“(“ﬁgﬁﬁ}ﬁ%“@%é& LTH
R BAEEASGR T BTV D, BERIFIZBEE DS EIMER IS  ERRGIHEZ S SR ZT8EhDdH
LAEEEER L S TERY ., 3 REHETH H2EAE, MIRGE, MRS A, BRIE I X205 E
VA7 HHERTDHZEnmbind, oTilbEiay he—l o THERWEOSIHEE TT 5 Z &1X
TR 2T D IO DEERT 7 a—FDOE D TH D,

PFERI I, IR L 72 > TW L ATEEER TH D, £D7d, FERFO TR « 10RICET 5
WIEITE % <AThiv T 5, 2009 28T LUWBERFIERSE CTd 5 Dipeptidyl Peptidase 4 (DPP4) [H
FIENAEDZIRWREL RoTc, ZOHEFNL, BFEP IV a -2z L THENOWENL A 7 b
7> (Glucagon-like peptide-1; GLP-1 3 X O} glucose-dependent insulinotropic polypeptide; GIP) @
SRR Tl o DPPA #ETH 2 LIC Lo T A 7 LF U OFiDA AV o WMEENE S 2 it
THLHDTHDH, A7 LF ATMF TOLREEDE N, DPP4 [HEN M= o — /Lt K&
KHFHT 5, FEER, BERPEE OGS CiXimiE DPP4 E-CiHMENmWZ &l STy 39, =
DT ERMPEaL Fr— L RREDOFRKROOEDTHL EBEZ LD,

DPP4 [HEIZ L DA 2 2 Y 43T, B 7L o — 2 KGR Th 5 - ORIz = Liz< v
EWIORIREZA LTS, —77T DPP4 [HFEEDB RN L FIKET D L9 T Lid, FERPEFHRIE
EOMAEHOKREZRNT ZENTERNE NI ZEEZER LTS, DPP4 [HEMRK L 5 & o
ZOWTH LT OMERHEA TE TUIWD D, BFLA 7 LF 5 & ORI Z BET LTV D HFEN
%< 50 i DPP4 i&VEICHE B LizwFgeiddb vy, IETIE, DPP4 22U /7 F k- CTHEL, &
HHEMFERA~ U ZADOMPEE KT S, r AllblcoTHERF T2 2 e Ta B bR
TS 7D, ZOFRIT, A7 VFURUWHREFITE>TENLIZELTH, A7 VFUpfifaiE
DPP4 [EMEA FifI C X AUTMBELHFE LG T L 2R L THEY, A 7 LFUAERHICE® 5 DPP4 % 5
EogmSHhIRan ez ond, Lo T BFFECBWTYH, M7 LF U icE 15
A iz, DPP4 iEMERENC ARG A < MEPEITRE W,

2. PRAHE B L O RS

CDOXDREFEZT, AR TR, BT MEDPPAE MR 2/ U 7o BE IR B RIEIC SRS
% HWT, DPPAMLERDOZNEE AT 2 MiEDPP4TEME & S ARFHE (BMI, A&, EI&RRLY),
BEERCRYL (RMEEREEE, REFRERER L), b= e —/UEE (I, HbAle, 1 > A
Yo, CRTF ReL) LORREIZOW TR 21T > 70,



ZAIRE KOO 2 DOJFBEIC T 2 5l U7e, X8R 1, JRbesh ki@t oo 2 BUpE R
o FS KO 2 AUBE PRI TR E & LT, AFJEEMY, AFENE. ARG ROSER, SMOEGR%ECD
W CRLH S RIS DWW TBE ~ OB &2 i L 7= %, FMEE~ORAFLKE L, K
O/ ONTHFE DL ERG L L, DPP4 [HFHE L O DPP4 HEEEOHE Sh b e s 7
A RIE, FT7V VP UEORAFIIRINE Ui, £io, BEERED BBl U BERE BRI L
7o BHIEIE. k&L B S OKBE G RICI M LT,

MRETHME234, o264 DFF484 ., EHIFMIT I 1466.710. 75k, & PE66.0E11.25 CTh o7z,
FHBMIE S M25.214.4, #ME22.314.4TH Y, BHETIIROE4%., BH5T%., M TIELE19%.
JEG22% & B TR E 3% v o 72, HbAlelI B 1%6.6+-0.7%., #01%6.7+1.0% & LLERIIIREE DB R I
ThY, TRV —EREITBM1977E571 keal/H (32.1+10.1 keal/kgtE (R ) . & 4:1575+384
keal/H (30.6 8.2 keal/kgiE (K H) T - 7o, AR =RV F — LT T 1450.016.8% ., £014:49.2+8.0
% EDIRDTE ST, NE = R X — T B 30.5+5.8%, AtE34.5+16.1% & o in, B EE
125 1M251.3+1122 g, ZE246.81974 gl /b7 < REEIEIT, $M10.114.5 g, L8722
Zhhot,

1fiL{% DPP4 f&ME & A58 X OV B O & D FEIN 7 672 O1%, B AL C I3 & (FE B4R %k 0.258,
P=0.077) RIEN# (FHEAGR%K 0.308, P=0.044). KAEN=+ (tHEI%R%% 0.287, P=0.062). BMI (fHP
1235 0.292, P=0.044) Tho7=78, M= b — 5Tl -7, BIE, [L]E DPP4 iHM: & &
YRR & OBE 2 iE L T D,

3. SEOHITEIZIT DR E 7o TR

7% DPP4 &M & SWRECRYL & OB 2 8iEt L7, Mg DPP4 &% £+ 2 &4k « %
REeBLETETHD, AMPERIR LD, RS2 iiiE DPP4 T &bt O D 2 W i3E A
D L RBIREICHIE 2 R S, BRI SIIEDHNLIC SR TS FETH D,

3k

1) BEATEE (2013) Pk 25 4 5 A & OB

2) EATBB AR A (2013) fEFEFFMICIST 2150 T & ALTE B R 6 3R D 2 D U BT D BiFSE

3) Lamers D et al (2011) Dipeptidyl Peptidase 4 is a novel adipokine potentiallylinking obesity to the metabolic
syndrome, Diabetes, 60:1917-1925

4) Fadini GP (2012) The increased dipeptidyl peptidase-4 activity is not counteracted by optimized glucose control in
type 2 diabetes, but is lower in metformin-treated patients, Diabetes Obes Metab, 14:518-522

5) Paniagua JA (2007) A MUFA-rich diet improves posprandial glucose, lipid and GLP-1 responses in
insulin-resistant subjects, J Am Coll Nutr, 26:434-444

6) Kuwata H (2016) Meal sequence and glucose excursion, gastric emptying and incretin secretion in type 2
diabetes: a randomised, controlled crossover, exploratory trial, Diabetologia, 59:453-461

7) Pang Z et al (2014) Therapeutic vaccine against DPP4 improves glucose metabolism in mice, Proc Natl Acad Sci

USA, 111'E1256-1263
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1. FEOER

FEAETED 24 RfKIZ & by, HE & RE 20 KT RZRHIEBE 21T T D, KMOEIFRY
Ao (HERSCRAERR) 2R OF DML TWD, HEAEROKRRULIT AT o 2ADENRAEFZIT T
72 < (Sato-Mito, Sasaki et al., 2011; Sato-Mito, Shibata et al., 2011; Yoshizaki, Kawano et al.,
2016), 9 DIEIR & W o 0B OfEE & BE TS 2 & L STV b (Hasler, Buysse et al., 2010;
Levandovski, Dantas et al., 2011; Togo, Yoshizaki et al., 2017), & 512, #EH U X LD E
Z A O ERFR PSS R O—2>TH 5,

— 5. BPERZRFERBREEIHIK (e.g., RESEGIFMT) CTHER-FEEY X ADMANE L,
ZIUC - THEIR-EEE Y X LDNAEMER Y X LD E DT (le, 2T =y T 7) M
BT D, 2O EiF, BEREFEHOMER-TEEY X AOMMEN—DOF & S, TFE TIIERS
DIMEREROY A7 L BET 5 2 L VRIB SN TCU 5 (Wong, Hasler et al., 2015), & Z T, AHf
FEITAR &V H ORER-FEE U A5 & AR E OBEZH LN T 222 M E Lz,

1-1 [FiE]

KIGIIBARGT RO RFITIE T DR 29 44 & U, HEIRFATZIBIEMAE &\ o 7o MEIR R 2 FF
oW B GIEET5, BINFEOFEEIITFNOE AR E AW, 72d, HEEICSH T -
A B RO NG IR~ OBLE & FLil U7 G h i 2 RR L, BRE R PR AZ B RIC K D7KR
B3l £, BMECA 74— Farer bEFEEL, TOMFEOEB E FIRIZOW T4
R ZAT o - ECEmIC K DRE ST,

1-2 [FF5E7 41 ]

W T A AIWmEFTE & 35, RFICIE 1 EMICH T - CHERBEM - DERHAICHE TE 5
R DT 7 F 757 (A 71 « B—3 g o nH—EH, Ambulatory Monitors Inc., K[E)
PR ERICEETDHZ L, MY —2NE L72IRE 2 7 — (iButton DS1921H, maxim
integrated, K[E) ZREIZHEETD I LK L7z, S 612, MEEAEE! (Active style Pro
HJA-350IT, # 4w R4t AA) 2O~V MBEICESET L X oKL, T7F 2757
[ 2~3Hz O JAIHHHZI T 0.01G OINHEE 2 FHEIZ U, MR & RREOT — 2 2152 2 L 3 AlfE
ToH 5, £72.Cole X Sadeh H D UZHEV (Cole, Kripke et al., 1992; Sadeh, Sharkey et al., 1994),
BUEDREE 2 vl & LT 4 3R 6 2 53 ONREE 2 § & ATHER & 5 WVIXREBRREEZ 8 L, JIE
WP O - BRI, BEIREERH], MER-REE U X A MEARTE IS X OMEIR = 4 B U7,

HELAEMEED O b, A ERGHA LTIk, Fin, IR, (KE, f5, 8aH, B R,
TS A b BUREEE, BEAEIE, fERRRBICRE T 2 B RAE (26 THE) | Bt DRI COTEEhRFIZ
B2 — MRt 2 SR EEAZER L, 22 E )6 E1% %2157, Body mass index %, HCH
Hlolo bR EKEOMENOHEL (KEkg/HEM)?) Lic, BAEREOHRIZITE
FREE M E(DHQL) % V7= (Okubo, Sasaki et al., 2008), Z DERIZE X, £ < OFE D HEAE
TERLTWD EBbid 110 BEOEBIBHE & 1 RIH -0 OFBIE, JidA - Ny ik noiz



TEOERHEE & 15720 OFEE, S 5T BRSO LOBEHBEE & 1 [HH 70 EHEIC
B2 EM B | [BIERERIEH 40 SFRE CH S, AIEEEICET 23AHEE Tk, #1192,
MEAR DE ., SRR AR SV TR L 7,

1-3 [ — % /8t - fifhr]

MEAR-REE U X A OFHIZIE 2 Y1 T —iE2 VY, 24 BRI o 45%#hlic X 2 ok 2170,
RKMEZATREZ] (fPAR) ZRDdTz, 6, HRD D BAFANEWVH & FEH O 5 BAFAD R
HZzb iz, b REWVIEKRE R @{L*H?‘S%ﬁﬂj L7z,

AR OMER-TEEE Y X LDNAFAZE 3 o), BEFEHHERURE & OBE A MG LT, e Tk
IHMEPEDRRED DV MTF 7 b —b - T A NTRET AW, EHIC, AEREENRA LT
BAHERBEIE IOV, AR E S H OMER-FEE Y X LAOMEZE TR TE 20060, MEWE
[EVF AT 2 O CTHER X OYERR 2 3 U725 7 WIZ X o THRGE L 7=, 7288, FRHTIZ1X SPSS ver 23.0
RV, BEHAEKEIL 5% (MflFE) & Lz,

2. REBRE R L URREHRE

AT IT D3t Fitk 4 Table 112~ L7c, BAROMEIR-FEE Y X L OAHE & F i, £, BMI
EDOMICHEZRBEEIIA D2 hoTe, — 7, HRDOHER-TEE Y X ADOMHENEBENFIZE, i
BRI Z 7T MEQ A 2 7IEA BRI A R~ L, &AEmEZ 7R Lz, 512, PSQL BWHEICD
A Z R U, BEAR OB AN ME A A3 A H AT,

Table 1. Demographic characteristics

Phase of sleep-wake cycle on the weekend
(840-1016 min) ~ (1026-1138 min)  (1144-1298 min)  p for trend

n=10 n=10 n=9
Age? (year) 20.7 = 0.9 212+ 1.6 20.7 = 0.9 0.983
Sex! Male 7 (70) 7 (70 ) 3 (33) 0179
Resident status' Living alone 6 (60 ) 3 (30 ) 7 (78 ) 0.105
BMI* (kg/m?) 20.1 = 1.5 232 +73 21.6 %+ 1.7 0.101
Bodyfat' (%) 18.5+£89 .. 229112 . 245£9.0 0.184 .
Subjective health* (points) 23+0.8 22+08 26=+1.0 0.589
MEQ score' (points) 54.0 9.0 47.6 = 7.0 44.1+17.0 0.009
CES-D? (points) 13.1+7.8 10.7 += 5.6 164+ 59 0.245
PSQI score* (points) 6.1=+3.0 57+1.9 83 +23 0.039

Values are expressed as mean == standard deviation or frequency (%).

TTrend test, ¥Jonckheere-Terpstra test, Ty test

BMI: body mass index, MEQ score: morningness—eveningness questionnaire score, CES-D: The Center
for Epidemiologic Studies Depression Scale, PSQI score: The Pittsburgh Sleep Quality Index score.

AR OMEIR-FEE U X A &SRR & ORFHEIZ >\ T Table 2 1278 L7z, =R/ ¥ —{EHUE
LR DOMER-FEE Y X5 L OMICEBERBEITIA LN o7, —FF, EEEREILE R ORE
R—REE Y X LDOMAENEVIT Y, AEICEEZ R LT,



Table 2. Association of the phase of sleep-wake cycle on the weekend with food group intakes

Phase of sleep-wake cycle on the weekend

(840-1016 min) (1026-1138 min) (1144-1298 min) p for trend

n=10 n=10 n=9
Total energy intake' (kcal) 1904 =430 1848 + 631 1769 = 370 0.557
Cereals' (g) 498.8£182.0 437.0*136.0 430.5*+1283 0.328
Potatoes* (2) 17.9 = 15.0 29.2 +20.1 174 = 4.8 0.575
Pulses* (g) 55.7 = 50.7 40.0 =33.1 34.8 £27.0 0.245
Nuts and seeds* (2) 09+1.2 0.8 0.9 1.2+13 0.502
Green/yellow vegetables* (2) 43.8 +47.6 50.1 =26.3 49.3 =239 0.174
White (other) vegetables* (2) 55.5+25.2 99.1 =634 85.4 =384 0.055
Fruits' (2) 82.9 +=93.7 71.6 =49.0 106.0 =95.0 0.484
Algae? (2) 49+5.0 8572 6.8 4.6 0.308
Fish and shellfish' (2) 31.2+204 51.5+284 345 +244 0.936
Meats* (2) 68.8 = 25.1 77.5 = 35.1 81.9 =553 0.479
Eggs' (2) 373220 32.5+229 293 +£12.0 0.392
Dairy products’ (g) 129.7*1455 1282 =+=133.9 105.5=%=130.2 0.709
Fats and oils (animal)* (2) 0.8 1.7 0.6 0.8 0.5+04 0.434
Fats and oils(vegetal)qE (2) 30.0 =252 27.8 +=24.5 26.8 = 10.3 0.857
Confectioneries (2 4711274 81.3 +49.6 81.8 +£24.5 0.016
Alcoholic beverages* (2) 27.7 %+ 349 66.6 = 85.6 39.7 452 0.634
Sugar-sweetened beverages' (g)  562.6 £493.2 720.2 +402.0 5454 +611.1 0.962

Values are expressed as mean =+ standard deviation.

Food group intakes were adjusted for total energy intake using the residual method.

TTrend test, *Jonckheere-Terpstra test

TR DOHEIR-TEEE U X L ONAH & AR R 2 AL B HEIEIC OV T, EEEENT S

Bra v, M L OMERZ 5 L= T F UIC L o TR & OSEH ORER-FER Y X 2 Of fi7E Tt
TE L EEMEILT. (Table 3), ZOfEH, EFHHEREAERAR L Lo HBIEOHT T,
AR &V H ORER-FEE U X LORFEIC K DA BREGENZ LN, HAROMER-FEE Y X L0
NARIC K DI A B Cldeino T,

Table 3. Associations of the phase difference of sleep-wake cycle between weekday and

weekend with intake of confectioneries in multivariate linear regression models

Independe Uripladied  Sarled
variables pvalues
B SE B
Confectioneries
Crude Phase on the weekend 0.140 0.064 0.389 0.037
________________________ Phase difference*  0.195  0.069 0477 0.009
Model 1  Phase on the weekend 0.085 0.065 0.237 0.204
________________________ Phase difference* 0156 0.074 0383 0045
Model 2" Phase on the weekend 0.086 0.066 0.238 0.209
Phase difference* 0.167 0.078 0.407 0.042
White (other) vegetables
Crude Phase on the weekend 0.081 0.074 0.207 0.282
Phase difference 0.142 0.093 0.281 0.140
tAdjusted by age and sex.

tPhase difference was calculated by subtracting the lowest phase of sleep-wake cycle on the weekdays
from the highest phase on the weekend.



3. SROFFEITHIT HFE L TIXRER

AWFFE TR, HAROMEIR-FEE Y X 2 OALAH & BRI & OEE, VR &EROE27
REFETH O I K > TAE U HIER-REEE Y X AONFEZETHIATE 5 2 LR SN, B4
IEOEAIIE, MER-FEE Y X5 M H R & OO TAIUCEREZ Y TD 2 ERAEDRFIED
—OMb LIV, FRERIC, R Y X LOARBH & OUED» L OB KIET B LML,
IFfH 2R3 P OB b — IR PPIR OBET~ LR L T <,
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1. FR¥ 8-OHdG T L 7F—AREEDFARILLE

%72, Nakano & 93T 72fRH 8-OHAG #EIE BT 2HFEIC L D &, 205 80 D BED
AR BV TR A B AV WS M TIE M D PR Al D) & ST 5 50k & Bl
LVED PR 8-OHAG HEFEICEA LN A B, ZMETBRAERE IR T 8-OHAG BIENFE D 2 &
s STz,

TS DRATHIFED S | 2ot X AR IR T 8-OHAG JRFEEIC K& RN B D Z &R &
2720 ARG O LMD A E TG L LT ROLENENE 2 Hiviz, ABFRIXATHEEREE, PARA
DDA Z G E L, R 8-OHAG RIEICEET 28 21T o7z, AFEIL, 8 M OEEHE N



P D MED IR T 8-OHAG 2 FEIZ G2 D52 I SV TR 21T - 72,

2. FAEWIE R L O

WFIE 71k

1) xt5&

SREIE, 2015 4 9 A D 12 HIZHERFRA ¥ v o 2 TIThhve 145006 2y 20 55k
SETRL EENEE] [CBL, MPROBREZH%, A7 —L Farky MAGELZ 50 f{
o 70 fRoLMadgR s L,

2) HEHEONE

HENHE T 2015 42 9 HovD 12 A £ CIZEE 8 mlfThiL, # OiEBEERT% T~ ZelllER L O
TEEIT -T2, EEHETITo7- 1 HOEE) 2 = 2 —1%, OE(HES, @7+ —F 7, QREH) -
Za— ARV ORTUAR—NLERNTOHR) F—=07 @FHER TH o7z, #HE)j A =
2 —DQEEH] « =2 —AR—YDLNHBED Y Tirbhiz,

3) MEEH
AEIOWFIETIT- 72 0E - AEHE 2R 1ITR LT,

x1. A% -ARER

BlE-REEE BIEHERE (A—H—)
RREAIE SR KE. HKIEHE. BML., FINE, EERHHES BRit. AHRLEH HIA-750C (TANITAREEY)
In/E - k48 FEEE. FIEMLE. kA LR EE UA-631D (ARD#EEL)
E=EH@AE FEH B ELEE (osteo sono— assessment index : OSI) BREFHEEE (7oAt E)
fRep8-OHdGIE FRH8-0OHdG, L7 F=UHEIE BEEAIOT N S5T4—(HPLC) BIEEI R 7—ILITILIZHE
EEEERE EFEIE. ESE. BB EE0EEEERE HMBETHER
EEBEFOEL K3, £FEE. BEHEFOEILIZONT B TR

BLUHEORE EBHFHECSMLTORE

EENEE RS L ONEEhERZ ISR 8-OHAG ENIE ., FREllE, mENE, J X OVE ]
ExITo>T2, RY 8-OHAG IREDORIEIX, SRk v~ F 777 4 — (HPLC {£) #H\TIT
o MRASHT AT — LU SNE) . £, JRT 8-OHAG R DOFHMIIC&H 7= - TiE, Kb 7 L
TF = REMIEEITV, REROMITICIEZ VT F = Ui E AR U, TSR IR A R 2
EPHIARF D BAT o 72, I ORAR & ATEEIEFE ORI O\ T OFIEI, EEZEE TRHIAT
olz, Fio, PAROA I TEEBEH AR IRAEZ 1T > 72,

4) T — X fiRHT
FEHENT I, Mann-Whitney U fRiE, 7 4 /v 37 Y > OFF SN IR E Z W TIT- 70, 723,
T — % OHEFH L O IZ = 7 B uktEr 2012 2 AV, A EAKUET p<0.05 & L7z,

WFFEAE R

[(AoD 2y 2 BHERIE T EEIEE (22N Lz 50 fX~70 R4t 30 44 % %5 HIE -
FEZITV, TRCTORE - RAERENGE LN 234 CEYER 66.2+4.45%) OTF—X &bk
T 24T o Tc, RBEFEDT 07 4 — /TR 21TR LT,



®2. WMEHFETOT4—)L N=23

Ehy gk *®E BMI RiElAE HAE  ERAH FENETMEE sshE SELDE i3z}
(%) (cm) (kg) (%) (ke) (kcal/ H) (osn (mmHg) (mmHg) #8/9)
mean 66.2 153.82 52.78 2231 28.48 35.41 1073.0 2.3801 1405 82.7 71.9
SD 4.4 5.94 5.78 2.32 6.74 3.48 103.1 0.1976 20.5 8.9 9.2

KIRF 23 4 DOFRF 8-OHAG =L DG FRIL, EENF =R 6.67+2.59 ng/mg-CRE, #E#)H =%
28 7.63+2.51 ng/mg-CRE TH -7, ] @J%&%ﬁﬁ?&@mqﬂ 8-OHdG EEDHIZH T, AEAE
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UIN $$JJQQ'IE%£LE$9%@£E#@@J%@ IOWNWT, Lot THERE T2, TKFrb X
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S DICHEEN R 8-OHAG IREIZH- 2 2 BRI SW TR 5728, BNk 8-OHAG i
FEDEALIZOW TR L TS BN B R 5N D, EMEFEERKICR 525, RFEEOM, S
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MO ET > TS BERH H LB TN D,

STk

1) Kasai H, Hayami H, Yamaizumi Z, Saito H, Nishimura S. (1984). [Detection and identification of mutagens
and carcinogens as their adducts with guanosine derivatives) pp. 2127-2136, Nucleic Acids Res.; 12(4).

2) Shigenaga MK, Gimeno CJ, Ames BN. (1989). [Urinary 8-hydroxy-2'-deoxyguanosine as a biological
marker of in vivo oxidative DNA damagel pp. 9697-9701, Proc Natl Acad Sci USA; 86.
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5) Nakano M et al. (2003). [Oxidative DNA damage (8-hydroxydeoxyguanosine) and body iron status: A study
on 2507 healthy peoplel pp. 826-832, Free Radical Biology & Medicine; 35 (7).



R EETEE) T3 2 MR T AT A IR LT R & o B

K BF (REREMFHTREREN )
Wt Rt (REREIA T SER R BR BT R ATHTRRAR)

(55 - BHAY)

WHFINCEHEST LV A NFO—2E LT, FEVATAUNERINTEY, M
FREVATA UBEWVIZEERTENTZE LT VEVIRRRH L, MIFERE AT A
O EFERE LT, g, B I URRE, RBHIB G 5RO KEOTEMAR e & a3z
FTond, REVATA CRBHCEEGT28E L LT MTHFR (AF L7 FJk RNk
R iER) NEETHY, Thid 2 — KT 2#E 10 SNP (—HEZM) MNEERIEMEIC
B LT\ 5, BAEDZ &ve SNP (RAH 1 MTHFR BERIGPEAME T L, ERE S 2T
AR ER LT VWEEBEZLND, £D=, SNP SREHICK LIEFREL AT A4 Dk
FAEH<, b LUK T EE LXK PMETH D,

KA ClExt g o MTHFR O SNP OB 2 4]7E L, H AN D SNP OFIG & i 2470,
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TH&E LT,
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ENin vivo BEREHWEERICE VA LIS TS, ZOERIZHBNTEL, BAR
ANOEE, TERT VABEEN 033 THDHZ L0, TT RO N TIRIENIT AR TR £ v
AT A VRENENZ ENIHNTND,

RIERFERI G D SNP ORE, BAR 34%, ~7 il 48%, HREM 18% L7, =
NETOWEL BT MR LT,



LorL, EHEIREELFHE L72L 2 A, ZRBIOZITGE DR - T2D8, JEITTEITH
JEFAIZE T P EE THho7-, PFTHIE (KB 1308 oy aEintkb£<, kv
THRENEZ D ST, FATHIRICE W T HIE T BT OFRIAIT N, &0 DT REeH
BHOREAENZNERESN TS,

INHDWETTERO—IRTiZE 2 556, REFEMOmNOIL, ¥ - v ¥ I Bl2
BLOE ¥ I B2 OEERNAEI THD LB X HNDHH, EIREEE T O—fRi) 72 HEsE
FITWME IR TR, 5%, EIITETTPRIO T OREBREBITIEOMHL & 2Ot
BEEROAENEE S HENODT T —FORREMEEZIELIVERD D Z ERNEZL LN,

Z3ZCHR
EAVES . BIEEE. ERIEL : RE AT A > OfE, #¥HEE 127,10,1579-1592,2007.

HAA

ZNGLECIE )

20% 40% 80% 80% 100%

£

PR s FpB) ke R
X1 MTHFR &= 2R oEG



RIS 7 fRr AR ) 205 AR L 8 o PR ML R U3 7

1. WHEOTE &

TN D M E O BRI, Bx 2BRIC K-> TELDZ EAVRENTEY, TOHHLOO
oL UTHARMA Ot (FRIRILAERIEDIRT) 2N 60 V9. 20K ) 2N HE S #
R A2 i R E O AR 1L, FRARIZEB 2k 5 2 & THIAOND Z LD, WL OO THISET
oML TND 99, Fiz, MEOHLNEL CWRNWEFEFIZBNTY, HEj L —=27
WX EIRMEMEBENEEDL ZEHRINLTND 99, LivL, ZHbITEEEEELA L TWD
NERLTORWNE R U7 RITIFE 0 6 OMRCTh Y, FRAMEES 2 ki T o 2B, &
DX 9 7RNER - B CEIRIMT HRYENR R £ 2 O RDITH L NI S TR, & 2 TARIFZE
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WERE TR FE I L 19 L ChoTe. 2095 h, 9 ANMRARES FL—=07 21T
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Halliwill & P23BH%8 L 72 XUEZ R LTz, B O RIREBIC D 7 %2, TREIC~—F =2 U — |k
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KA FEEIAE] L LTERZSND 2D, Ho7z kERR AWM U, SR M2 5
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Community wellbeing through Lifelong Learning - a small scale preliminary video

based study on world festivals

Uma Maheswari Rajagopalan (BRERIFHERER SR

1. Introduction

In the world, most of the countries are going through a period of increasing growth in their
aging population. Japan has 31% of their population 60 years and older in 2011, and is expected
by the year 2050 to reach 42%. With increasing aging population and declining group of younger
generation, there is an increasing disparity in age, income, gender, culture and so on, of a
community. Therefore, community wellbeing and the health of community become an issue and
thus it becomes a complex idea.

At the same time, there are different misconceptions about aged such as aged people are in
developed countries; they are frail; they have nothing to do but a burden to the society. Further, the
older adulthood has variations in living conditions or lifestyle and such vary because of health,
economic status, age, level of activity and social integration.

In fact, the activity level and social integration are linked to the quality of life and
community wellbeing. More active, social, healthy and educated old are the less drain on resources
of the community and services (Bjorklund, 2011). There is positive correlation between physical
and mental health of older generation adults and productive, social, helping, informal learning, and
leisure activities. (Herzog, Ofstedal, & Wheeler, 2002, p. 595). Several frameworks have been
proposed for capturing the links between ageing, learning, quality of life, and community
wellbeing.

In one framework called successful ageing, linking ageing to the quality of life and
learning consists of avoidance of disease and disability, maintenance of high physical and cognitive
functioning and sustained engagement in social activities (Rowe & Kahn, 1997). There are also
other frameworks, for example, active ageing which legitimized the way for innovative education
programs such as, lifelong learning Institute (LLIs), Elderhostel and Universities of the Third Age
(U3As) (Withnall, 2012 p.652) and productive ageing related to continuing employment through
second careers, part-time, volunteering and caregiving that include new learning (Withnall, 2012).
In all of the frameworks, there is ample evidence that ‘learning promotes wellbeing’ (Field, 2009).
Lifelong learning could be formal such as sponsored by education institutes, non-formal as offered
by civic communities, library or informal, studied on own such as gardening, computer literacy etc.

As one possible way of lifelong learning, I suggest the cross-cultural interaction that is
basically exposing the elderly to different cultures. From the existing Gerontology study, elderly
people of today are known to be more positive toward new environments, and have stronger
learning enthusiasm (Bjorklund, 2011). An informal atmosphere is supposed to provide a learning
and interaction chance with different people, with families, friends, and colleagues. Recently, there
has been an emergent field of cultural neuroscience which is an interdisciplinary field that

investigates interrelations among culture, mind and the brain (Kitayama & Tompson, 2010) and



suggests for differences involved in neural correlates because of cultural differences, for example
difference in brain activation areas between European and Chinese while performing simple
arithmetic tasks and so on.

In this context, I would like to address the question whether community wellbeing can be
advanced by promoting lifelong learning through multicultural interaction with different cultures
among older adults. Here, an “older” adult is defined as someone age 60 and older (Kalache &
Blewitt 2012). In this preliminary study, videos on world festivals have been used as a way to
simulate multicultural virtual interactions. Before implementing the study to elderly people,
second year undergraduate students as part of the teaching language curriculum have been
introduced to video of world festivals including Indian and then made to discuss about the
similarities with festivals from their regions. Students’ interests and motivations in participations

were investigated through survey and comprehension quiz.

2. Methodology
A total of 30 students belonging to food and nutrition sciences participated in the study. As part of

developing the academic writing skills in English, Students were asked to write about a festival.
Students at first were first introduced a festival followed by writing on their own based on a writing
frame (Appendix 1). Students were asked to describe a festival of their choice and their favorite
activity during the festival. Students checked their own as well as their peers’ writings with a
checklist (Appendix 2).

Next students were shown a festival from a different country'. Students were shown a
video of a festival for example, from Gautemala honoring St.Tomas held in December, a blend of
Christian and Mayan traditions in Chichicastenango, Gautemala. The length of the video was
selected to be around 5 to 7 min and was in Japanese In the festival there is palanquin or dashi very
similar to Japan’s parade of dashi and also there are fireworks and unique banji jump like event.

A survey was done to understand the students’ understanding of the film and its correlation
to their own chosen festival. Also the survey has open end questions that enquire to develop the
students’ critical thinking skills. The questionnaire was in English. Students were asked to give
answers in English with the option of choosing Japanese in case they cannot. The questionnaire was
meant to test the understanding by enquiring the kind of festival and if they could find any
connection with the festival they wrote about.

3. Results and Discussion

As part of curriculum of the academic writing class i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>