oottt botdgdoogtdood

go

ISSN
ood

god
0/0
goooo
gogo

oo gdood

O000000D0000 :Nipponeiyd shokuryd gakkaishi =Journal of Japanese Society

of Nutrition and Food Science
02873516

oag,o

oo,00
oo,000
oo,00
ooo,00
oo,00
oo0ooooood
610 601

p. 255-264

20080 120

gooboboobogoooooooooooboooooooooo

Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council

Secretariat

L]
:Agl Innowledge



HARE - RIEFAR

HEOLlE FE65 255-264 (2008)

#H# X

RAHAR LBRCRERZHBS L7 v N OfEICE T %
e e HIR - FEER AT

I B, B &
i JIl B &, At E

(2008 2 A 18 HZAT S

= 8, B

2008 £ 8 B 25 H=H)

B, SR HE T
2 B oK

BE HAAOAREREA» s BHEAL L THEEIATYS, UL, HRADRELZ=2— NIF /37
AFEEHOTEGTREVANVT, BCEORE LB LR L 2058k, Z 2 TARSE, [HAR]
r REE] 2ERE LTIy bNOBREREBEPEMRL, DNA YA 707 v 4 2w THEBZEDEERS
FHRBELVOVOEEZHEENCRE L, BERR (1999 4) LkER (1996 £) O 2/ERL, #HEL,
BRI L b ORFBFAR L Lz, Iy MBI Z2EBRES ¥, lE» 5% RNA 2HHE
L, DNA~A 707 vAoiieiTol, OERE, HERZ Y MIKERT v M LHEXRTR PV AGREE
GTOFHEELDZ L, - BERHROBETREENS o7z, L1, HARTRENEEE DR
WIZh b 5T VAT u—VEAPH T 28R T ORBRENEE L TwT, FE~0av
A7 —VERPMIFI SNz, Lo THARRIZKER LIEAT, REPERTA PV AEMENZ 25,

HAEROERERESHERE S I,

F—J—RIDNA~Afz7u7v4, BER, XER, =a—bVTF /37X, I9}

HARAOEHHFGIIEERD, BETIHERTRE
HFEOEL 257 BRAZEGVEVEITEL, B
T LUTEETE MR RTERETIIB VT LR —
Th 529, HEZHFE—DORFEICE IZERIZ I,
BRKEEE L B 2B OREFEOHBENKENEFEZ S
N3, HRAOBEWE, KkEPLELT, A-BFHE-X
EREOEHENEREMC, B 43 - miE - RERE
PEEIMb D SRS TV B9, Fiz, BT
ZIRECRARCERREE CHER KEDOR ST
, BKFEHEREZ>TWBE™Y, 3FE, HRAADRE
RS SEEAL LTHEES ATV, b FERE
L7 BERE TR HEADORZSVPRRCFZEL RIZT
TEBNHESNTOVD, L2, NTABERFEEL
TeHFE T, HARARBEACEXTEIRBGE 2 FHET
LERBIEOS, NT A TEo T E—HTH IR
HENERE L OFIENEF L, =IOz s L HA
LOEBFEALR R EHRESNTLBY, BORE
BEEFANSHETHLEFROBERIGENTWEY,
nix, HOMRPEROBBEZHT T 3D~
FELLERZORITKEADREF CEML LD &
HEIEN TS, FRICHED SRKEABELBARA
ZowTh, BEEORKMIZLY, EOREBEIEER

FEEOHERALOEMUI Z EBREINT B2,
TISYVNDOARARES TR, HHLOREBIZE{L
Te Z L TLBEENE 2, & 5 FHlERHN 17 EEL
LB ol bRESNTWBEB®, 20 koik, H
RABESEKKOBEREL L EFBERSEMLES
PEATLE D LS WIRHRED» S, HRADRBRE
FErE{ BERTHEIEEZONE I Rz, L
L, INETREBEOED FENRE LIEEZHES,
BEOFOREIN R RSOV T OSEBRFENTEIZITH
NTETWBEY, BREZOLDOOEEREL =2 — Y
72 AFEEACTERRF VNV ETHERD TUTC
WET L7 iB R B0 s iz,

Z AR TR, HRALKEAOREEBIGEED
BRI E IV TERBIE 21 RS ORELHEIEE L2,
INEHEESELUBRLTCSy M 3EBES 2, Ty b
OB EFHBRE DNA A 207 v A TEHL, B
ARED L IKEREZERLI L &EOBICB T 28E
FHRELV ANV OEEEFENICHAEL 72,

ES IS

1. SERERIOER
HAEALAEADERKERECE ST, RROH

* ERSE - BIRIEERSE (E-mail: miyazawa @biochem.tohoku.ac.ip)
P EALRERFERBETIRRRERE S FETE (981-8555 AT HEREENE 1-1)
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# 1 EERT-PCRETERTESI4 v —DEHEF
BB 754 = —DEF
HPRT Forward (5-3) TTGCTCGAGATGTCATGAAGGA
Reverse (5-3) AGCAGGTCAGCAAAGAACTTATAG
GADD4b5a Forward (5-3) GAGCTGTTGCTACTGGAGAAC
Reverse (5-3) CAAATAAGTTGACTTAAGGCAGG
Aldh3al Forward (5-3) CAGCAAACAGTGGAATTTGGAG
Reverse (5-3) TGAATGAAGAAGCTCACAAGGC
PEX1la Forward (5-3) TACAGTGCCAAGGTCCTGAGTC
Reverse (5-3) CCTTCCTGTCTTGAGCTTGGTT
PPAR« Forward (5-3) ACCCGAGAGTTCCTAAAGAA
Reverse (5-3) AATGTCACTGTCATCCAGTT
ACC Forward (5-3) TGCAGGCCAATCCAGAAGTT
Reverse (5-3) AGTGGAAAGGATCCTTACAA
CPTla Forward (5-3) AAGGTGCTGCTCTCCTACCA
Reverse (5-3) GCCCACCAGGATTTTAGCTT

Crot Forward (5-3")
Reverse (5-3)

TGAGAATCATACTCGACATTTAACCC
CCAGCACAGGAGTACAAGCCTAT

CYP7al Forward (5-3) GCTTTACAGAGTGCTGGCCAA
Reverse (5-3) CTGTCTAGTACCGGCAGGTCATT

ABCG5 Forward (5-3) CGCAGGAACCGCATTGTAA
Reverse (5-3) TGTCGAAGTGGTGGAAGAGCT

HPRT, Hypoxanthine guanine phosphoribosyl transferase; GADD45a, Growth arrest and DN A-damage-inducible 45
alpha; PPARe«, Peroxisome proliferator activated receptor alpha; PEX11a, Peroxisomal biogenesis factor 11 A,
CPTla, Carnitine palmitoyltransferase 1, liver; Crot, Caritine O-octanoyltransferase; ACC, Acetyl-coenzyme A
carboxylase; Aldh3al, Aldehyde dehydrogenase family 3, member Al; CYP7al, Cytochrome P450, family 7, sub-
family a, polypeptide 1; ABCG5, ATP-binding cassette, sub-family G (WHITE), member 5.

RELAREROBILZERL 72, HARIE, 1999 F0
ERFEFEELREZE L, [HA (1999 F) OHERAD
IANTHEZE D CERT 2858, KEZREELHLTE
E] tEEL 90, BRI, kEARE, Continuing
Survey of Food Intakes by Individuals (CSFII) 1996
PG, THA (19964F) O7 XV AANLIALHY
7o DB B B, RERERWLTRE] LEEL
7220, Ty P AOHESEBRERT 2D, BRO
BERBEROBRPPRC T 572010, FHEELORE
DTFTEHRALKREADZRZN LEBS CLR) @
BRI BTERR LTze 2001, INEHEL, FHLL-ASE
IR R LA (BR), FD-550R) T
WL, ML T, HARLXKERZ LK EhZThE
BLTH—EL, BRELTI v b5z 2HBRER
L7z, REREIEIOSFMER (JBE, TAELE, K,
K5, B, —HxvF—) REHEL, EEOERHE
BLiz, BERY v 7 Av—Hitiss, AESER IV
F— Vi, KT E B, KO EEBEK T
FRTNEEL, RARMEZRE» SIBE, 72AIL
&, K4y, K%RELSE, =AM F—T Atwater O
R QgHe D Iz AT E 4 keal, J§E 9 keal, KK
1t 4 keal) ZHWTEHL 22,

2. EREREMEEAERN

MRERETRI O S ERRICIZ 4B SD RiEES v + (H

ASLCHR)) 16LE AW, MEREIE, £B 24+
1°C), BRAWEFEHEA 12 1R (BAHA 1 8:00-20:00) TfTo
7oo TNTOBRMEE, BILRFOEBREWIEE > T
fThhiz, 7 v MEEERE MF, # )7 VER
TEGED) TLHEMTREEEL, IO 28 S Y,
HA®R QL&) LXER QlES) OO0
Brerhzh 3 EMEE Uiz, SBRETE &K H BB
LUz, SRS, RELAEEEELHEL L, &
HAEE, BT TT->7122%, ¥42bb, HEH
Mg TH, 7y bix6EEAEs Y, BiTHL CEDTA
Bifnvg L, FEEERL 2, MR, ERr3mnaEE
LT, MUEESEEL 7o, FEO—E8E RNA #iH s
WL, &Y O MEIFRCHEAT 2 ET-80°CT
BEL,

3. FEEHEROBE

ARG KERDOIFERBICE 2 2FELHDL D
12, Nk FFEoRSEER R HE Uiz, IBEHERE, 5
WICECTHT LI, $hbb, MBELFEO MY
TIYAMTY -G VTV I RETA MY
I — (FOEMETZEGRR)) 2HVT, VRERY B
BBTFAMY7I— (FIXMEIEMR) zAVT, B
JVAFO—AEaVvATFu—AVEFA MY a— (H
FHETEGRR) 2HVTEFRLFNREE L,



DNA = A 7 a7 vA % RHwic AR OBERREHE 257

4. MBFEEFBEOVYVEBEEEROXRILAFIR
(PLOOH) DHEIE

HEARLXEBOERADR PV AEEZTHET 220
W, BIEX PV ADIBETH M LD VIREE
Fo~vd v P (PLOOH) 2EEL 7229, $b
B, ML 5 Folch 2z CTRIBE 2HHEL, Zh
lhFERBE-EERRE 7 o< M5 74— (CL-
HPLC) LU THEL /2,

5. RNAHHEDNAVAOOP L AICLDEETF

FIRERT

HEEDZWIKEREZBE L7 v P OFEICB T
LZELTFHREELPTMT 5701, DNA=4 707V
A D EIT oM. 7 v M FFlED 50O RNA #HEEEET
¥R & [A#EIZ RNeasy Midi Kit (Qiagen, Valencia, CA,
USA) 2H W FETIT-72%9, g, S L72ig
RNA 1351k & FIfgC B/ T R-TEA T b v ER
TeHBETEREL, 70 —AFVERIKEZ v THE
MELR®, RNAV Y 7 VIEHAREKERMEI LI
TN, TNFTNOBEBBFRAZEHBE®R O
DNA <4 7 a7 v A ZEMEMIC TR, DNA <
A 7a7v4ik, 1039 OBRTFREL@ENTCE S
CodeLink (UniSet Rat I, Affymatrix, USA) %
L, BEFREBREEHELL, BREI v M LXESR
7 v b O BT 2 BEFRREL B /2,

6. T2 RT-PCREICKLDEGFRIRLLDER

DNA <A 7 a7 VA GHIZEEL2To TR,
ZDDUEHRNPMEBET IR EIBEEF OV EHER
T 5701, FIERICE L T real-time PCREZEEZH W
JeEBERT-PCRIEWC L ->TE I 7y P LI BETFH
WEZ2HEE LR, BRNAV Vi cDNAWKL,
74 %—%MMx, &5 DyNAmo SYBR Green
qPCR kit (Finnzymes, Espoo, Finland) % F\>T PCR
RIG®{Tolz, 2O & & [E i RESAE ¥ 12 hypoxan-
thine guanine phosphoribosyl transferase (HPRT) %
Ao TBEFHRBEESFHIEL 2, SHEE I real-time
PCR system (DNA Engine Opticon™ 2 System, M]J
Research Inc., CA, USA) %#{FERL, SYBR green O
KEEK L - TEBTFHRREZFTMEL 2, 774 ~—0D
EEINIAEORELESHEWL, ARTNAFT 2
JaY iz TR LT (R1)%739,

7. % EH AL IR

T—F EE L EERETER L, HERLKEER
D 2 HEMOBEEZEME X Fisher OGBS 21T, &
DTS Sz b D Student’s #-test 1TV, H4
BTiwvd 0l Welch Two Sample £-test #1T5 720
pP<005ZFHEEHY & L7

E I

1. SIEREIRIODIERR
v PikEE Lic BAR L KEROBRIZE & SREHK

%, F2WRUE, BRILIZ 1999 £ HAB L U8 1996 4
OXEOEREREFELEIC, RENZARERZ2ZENLEFN
21/ (THS) fERR LTz (B2A, 2B), 7221, H
AEX TR, WE, BY, WE, 2T, kER
i, 724 RFF>, 7V F =X b, N2N—
H—, I=F%ETH>Tz, BARBEXKERIXCER
FEFEOHE AL - RBOEABEICRZE R &<,
BHEMEL ERTE T, HERLKEED 100g 472D
DFFHF I K E BN ERED s o7z (E20),
2. BARREXRERESZESY NDORE, ERSE,
BLUBEEERR

HEE L KEEREZHELE Sy bOKE, BRE,
B E, £3WWRLE, SEEOKRSRET, BEA
Ty bEKERT Y PVOBEZEEEZIZED SR,
7oo FHRBEEREZHAES v P THECEETH-
7z FFBEIMEOMEE L BRIEERERHEAR T v I
THREEZ v M LV EEERTEAPED shiz, R
OB Vv AT o—VEER, HEAES v b CRESR
2y bOWTI%THY, MEHFEMCEEEZLRD S
iz,

3. HARHEKERBOARRELFHET

HAREE L KERFEOITE &M Uz RNA O
B (Asso/Asso) 13, TRTIS2IVNTEVEE -
77 2B, THU—RAFVEREKFOBERE LD RNA
BHEL T nZ L 2HRL, HARH L KEERD
RNAY > 7Nz DNAA 707 VAo L7z,
HABH L KERB TR LLERTFER 1 KR LT,
MR, [HRBEL=HAER KEER] L TEL
Joo KEREE XKL T, HARHOBEGTREENS
DoBERFEREN 1M EER Y, BRRHOBET
KBV D o oGRS LU T ek 5, &
BTR2EENOFRREOHEMN IS5 EL LIZ 067 UT
ThhiL, BEFRIBCENH DL L Lz, HEEBF LXK
ERHORIELET CENRED SNz b ORISR
BEEF 10399 [l 565 72072, £ LT, BLICHK
BHOKEEROBZFRAELZHIR L CE»TED SN
T BETFEEENCR Uz, EURD SN T HEETHE
BEDSHARE T W B LTz, MO LERIEE 2R T4
F I AN/EGEPY T NVEEREREETBEE
BLTBY, REORVICLYERSIHEGTFHENT
WA ERHEETFRABCRERENDH L Z LWREN
7z KEIREFEHARTHARBTRR MV ARECHET
ZEGCTREEDERETD I, TF:NVF— 388 - 8
BRECELTE, HEARBETHRAENSEETH >,
g o7 BREPHEES/ AR/ EEREEETIIEHE
BETREMETLCW, o, HEARHETEA b
VAMIES 2 AT —HESE CfilgEanR v
&, KEEFHTIEA M AERE RO ME
EXNHEEGBNENZ EBNEZ o, IhoEERT
DOETEREANOEENHERA P VALE, TRV
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& 2 HARCKEROBOILCSREHR

A HAEEOELHE
1HHE 2HH 3HHE 4 HE 5 HH 6 HE 7HH

We I z z b —2 b z B TR b
EEDIEREE e EREEET WEDOA—-7 EHH A BOHLER
W Db By A KIRDEY) EDFVLOEY VU EDEY
EDIOKRANVEL REDD RIAn 0Dy 43, B BRIEH BREEH
BRIEH BRI LUADAHFH R
7]

BE BEAEXR PPy F ¥—7—F ALTA R Vavaa AN MEBITIEA IVRF—F
T V—t—YLk ANT v T 4 KT b ¥ 5 ERDOEY E0¥yS s
FH— b EINAEIA-T Tava)-0V7— B NFFFEDT7 BRD P
4F FHF—1 A—YA—7  F—TNh

S Mtk HL—F4RX T z RF—FH TR bl
BeE ey WREOKREY SFOREE UTARIEAONZY B hATI0rEE BEOK DY) HE
Vavak a4 ST 4—  BIRAOOWRNL RO &SRS BeHEF YD FLAROEMY
VI3 MIEL » DEY) BRIEH = HEDOY S5 HEFEHEZ

27| H 2
B KEAROBIIER
1HH 2HH 3HHE 4HHE 5HH 6 HE THH

Bl A—bFI—N  F—X} TJVYYFh—AN A=Y EI—) TA—2TVL—2 MLTAY AN
F—x 754 Ny BY v Dy —VRT b AVITT-DVF— VVATADA—T
b R 3—7 )k ot RS =z En J—k— Va4

o ) Pa—R J—k— [ N7 Ya—A
N4
Ta—R

BE v NI H e ) T4 iR N N A A Faud R
A=Y ITF IR IILF ¥ — RF VNS 55 LIavAQYIY VFY IS
£ Pl ] {EABREFL 37| 2] e o
Y SNIT4— BDEH KL Ny KL
FroTa— I—t—

1% - AP HEHOD o7 A AF—F RS L VA 2
T34 RFFy VEVAERYR VS K- E—vX Iy a—b— MET T4
A A VEFHE vy¥aRT b a—t— Y75 a3 a-Z Ry ==
BOER HEDA-T a7 T & =7 EEE
a—t— 2 a—t— a—7
B g4 a1—7
FA4zyba—7 a—3

C HAE& LXEAOREMK
IANF—=FURIE  BE R ZAINE—- S E  IBE R
(kcal) (2) (g) (g) (kcal) (g) (2) (2)
HA&& KEE

ERFEHAE 1967 78.9 57.9 269.0 USDA CSFII 2005 74.0 74.3 257.9
(1999, 1 H¥7=b9) (1999, 1 H¥%72b)
EHE 1843 80.7 50.0 267.5 EHIE 2144 97.2 61.5 300.4
(1H%7%:D) (1 H#%2D)
EHIE 442 19.3 12.0 64.1 EHIE 500 20.4 12.9 63.0
(100 g 572 9) (100 g 2572 1)

A, BREEXHELOREDT, THS 21 RO 2/ER LTz, HARIR 1999 £0BEREKXEFTE R, KERIZ 1996 £0
USDA Continuing Survey of Food Intakes by Individuals 2 &FEI1 L TZNFIER LTz, BBV WHELZ DO REH
B L8, BRRLToy VA OREFER E Lc, CREEXREMP2 1 HYS D 0BEB LU 100g ¥ b TR,

F— EE - [FERBCET 2@ EFIC OV TERS IR

L, E5KFELIBHET LT

HERBETRETH > A bV AIREICET 2B EF
Wik, BIE A M Vv R BHEE T % Aflatoxin aldehyde

reductase (Afar) [HZEREE L KEREEOFKELL=0.63]
R Urocortin (Ucn) [0.67), BIEFOEELE LEBEIC
5t U { Breast cancer 1 (Brcal) [0.59] & Growth

arrest and DNA-damage-inducible 45 alpha
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® 3 HERABFEIXERHOKE, BFAEBLIUVIE R4 KEASBHICH LU THARBROBCTRIEEDOEN
el 15 EUED - - BEFOEE
HA &R KEER FEIRLE
R
*hE (9) EE 192+5 1922 BT DR T ER LET
21 HE 2965 28244 ANV RS 0 7
EaE (g/day) 17.6+0.28  16.4+0.2° TRVE— - EE - feEAS 14 6
b V7> v 1.47+0.08 1.93+0.19 AR CEE 6 11
7Y tw—) (mg/mL) A F 2 F 2 3oV /R 14 25
LN 32.843.6  40.7+3.7 ¥ 7 VAR 16 31
7 za—) (mg/g) MBS B 10 17
m#Y >~ fE8E (mg/ml) 1.23+0.05 1.35%0.09
FFig Y v igE (mg/g) 24.840.85 25.0%0.67
AG L = —
MAEIVATE=N 610,03 0.4740.03 -
(mg/mL)
A2 VAT B =l g gag e 11.320.7° o g
(mg/g)
1% PLOOH oo
(ummoy/mol  wigEr) S2-0F14 37.843 g
&
#ti PLOOH 152+15 20234 =

(umol/mol V »g&E)

FIIfE L AREERR S, n= T8, p<0.05 (* vs ™)
PLOOH, V lEEE Fu~irdt £y R,

EY

(GADD45a) [0.63], RIERIETEI K Chemokine (C-X-
C motif) lgand 1 (Grol) [0.59] = Interleukin 1
receplor, type I (IL-1R1) [0.63], EWIEEOKANZE
KT H % Aryl hydrvocarbon veceplor (Ahr) [059] 23
Holce TNOSRFEDA PV ARIGIKED 2 8EFT
Wi, 8FXERAMNARGKELIBETFTH-
Tzo F2, KERBEINTHARMH THRESLRELL
ANVRAIGERETERD ONE» 5Tz, £oT, HE
REIDKEBOFVRERA PV AEZT TR I LN
REI NI, FEBEETFORF L L TGADDIbe %7
ERT-PCRETHERT S &, HARH L KERBEDE
EFFBLELD [058£0.08] &4 h, BELEINERS
niz (F&6),

IANVF—REBRTEHEBEFLLT, HEXATEHEE
-7 Peroxisome proliferator activated receptor alpha

(PPARw) [1.7] & # O EWEE F Peroxisomal bio-

genesis factor 114 (PEX1la) [1.6] OFBEA EHRL T
Wiz, PPARa BEEER ELANTY —EEREET 3
EERFTH S, L-oT, KEEIDVHEEDHI T X
NVEF—HERRET S I EPXRBEN, PPARa &
PEX1la # E& RT-PCR ETHR T % &, B THHE
sEnFih, [1621£024] & [1.42£0.09) %0, H
BRENERaSN: (86), £/, BERABHCFEL 2
BEALRD—BTH B Carnitine palmitoyltransferase 1,
liver (CPT1a) [1.5)%° Carnitine O-octanoyltransferase
(Crot) [19]OFHEM EH L TWwiz, CPTla BEEEHR
FTH5HPPARa W Lo THBEWHIH N TS, &
DT Eh s, HRBE T PPARe 12 & » TEREHIH
ENTODEBETHRED, BIIL Twd Ez ohiz,

1

o1

0.m S 2

£.801 -
0.001 0.01 0.1 1 10 100 1000

SRIELeRE

1 DNARAZ7u7 vABITEROA Sy v ¥ —
7y b

CPTla & Crot 2% % RT-PCRETHESE T % &, Es
FHRBLENZNZEN[1.44+0.17]), (2.07£0.09) %Y,
BERESHERSINI: (R6), £z, vu=L-CoA %
AL T CPTla 2§ L T3 Acelyl-coenzyme A car-
boxylase (ACC) [2.0] oFHED EH L Twi, ACC
% E& RT-PCRIETHERT 2 &, BEFHRBRL?(14
+0.18) Lz v, BEEENHER SN,

WRBENC B 2 Aldehvde dehydrogenase family 3,
member Al (Aldh3al) [2.1] OFEBES LR L TWwiz,
Aldh3al # 2 RT-PCRETHERT 2 &, BaTHE
Eeos [2404056] &b, BRELENSERI L &
6), &S WHERBICEEbL S Serine dehydratase (Sds)
(21) OFBEH EHELTWIEd b, BERBIKER
&0, ZTANVF-HEHEPKENWD, BREEEET S
ZEMNTRBEINT, HABETHEAMETL Twiz
Phosphorylase kinase gamma 1 (Phkgl) [0.23] &, 7
Va—7rpb I Na—REERT 5 EBCEDL 5EE
FThHd, 1oT, TAVF—HEPKEWEELARET
7Y a—F OBBEID W EARB S,

IRERBROEGFHINT, LB EEZFUNT
X, BABEET Cylochrome P450, family 7, subfamily
a, polypeptide 1 (CYP7al) [2.7] & #0FEE L
Nuclear receptor subfamily 2, group F, member 2
(Nr2f2) [1.5)] OXKEXEME TH o7z, iz CYP7al
BIEERHEEERTF TRLAEHOREVWHEEBFTH-
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K5 KEEBCINL THEARHOBRCFREEOES IS BULES 72X P VAREHEEEREZEF LAV

¥— - WE - BEAHEERRT

Genbank ID F¥th HETFH B AR 5
NM_013149 059 Ahr: aryl hydrocarbon receptor A bV RIRE

NM_012514 0.59 Brcal: breast cancer 1 DNA BERE - BE

NM._030845 0.59 Grol: chemokine (C-X-Cmotif) ligand 1 RIEIE

NM_024127 0.63 GADD45a: growth arrest and DNA-damage-inducible 45 alpha DNA EERE b VR
NM_013215 0.63 Afar: aflatoxin Bl aldehyde reductase B{EA bV ARE (F£.0 /ﬂiT?)
NM._013123 0.63 IL-1R1: interleukin 1 receptor, type I REIGE B

NM_019150 0.67 Ucn: urocortin

BRAEZ bV REE

NM_012942 2.7
NM.031010 2.6
NM_031972 2.1
NM.053962 2.0
NM._022193 2.0
NM_012563 1.9
NM.031987 1.9
NM_013098 1.7
NM_013196 1.7
NM._023104 1.7
NM_053487 16

AF102262 1.6

107736 15
NM._080778 1.5

Alox12: arachidonate 12-lipoxygenase

Sds: serine dehydratase

ACC: acetyl-coenzyme A carboxylase
Gad2: glutamate decarboxylase 2
Crot: carnitine O-octanoyltransferase
G6pc: glucose-6-phosphatase, catalytic

polypeptide 1

Phkgl: phosphorylase kinase gamma 1

NM_031573 0.23
NM_021583 0.26
NM_031557 0.40
NM_017274 0.59
NM.013190 0.63
NM_031522 0.67 Neul: neuraminidase 1

Ptges: prostaglandin E synthase
Ptgis: prostaglandin I2 synthase

CYP7al: cytochrome P450, family 7, subfamily a, polypeptide 1

Aldh3al: aldehyde dehydrogenase family 3, member Al

PPARa: peroxisome proliferator activated receptor alpha
LOC65984: acetoacetyl-CoA synthetase

PEX1la: peroxisomal membrane protein Pmp26 p (Peroxin-11)
Bdgaltl: UDP-Gal: betaGlcNAc beta 1,4-galactosyltransferase,

CPT1a: carnitine palmitoyltransferase 1, liver
Nr2f2: nuclear receptor subfamily 2, group F, member 2

--------------------------------------------------------------- WE- IERH

Gpam: glycerol-3-phosphate acyltransferase, mitochondrial
Pfkl: phosphofructokinase, liver, B-type

aVATFa—n R

IR

YA

T

BB/ er v BRH

FEEAH

HERAE

fRIER

REE

VAT a— AR

PPAR« BT

EERH

RERAESINE

IV AT u— AR TANF -
7)) a—7 R

TURI T v VER

TORY T 7V B

U U IRE A

fEFER

FEE

(L& 14/ET6)

TARNVF — - BEE - BEAE (EF 14/ET6),

F 6 EERT-PCRECKERBINL THARED
BETFREEOENEBE TH > BETF

HnTH HARRE KERH
GADD45a 0.56£0.08* 1.00+0.16°
PPAR« 1.62+0.24° 1.00+0.13°
PEX1la 1.42+0.09° 1.0040.09°
CPTla 1.44+0.17° 1.00£0.11°
Crot 2.07+0.09* 1.00+0.14°
ACC 1.47+0.18° 1.000.05°
Aldh3al 2.40+0.562 1.00£0.16°
CYPral 2.21+0.26° 1.00+0.07°
ABCG5 1.79£0.25% 1.00x0.12°

SEHME AR 4 =7-8, p<0.056 (¢ vs®),

GADD45 a, Growth arrest and DNA-damage-
inducible 45 alpha; PPAR«, Peroxisome prolifer-
ator activated receptor alpha; PEX1la, Perox-
isomal biogenesis factor 11 A; CPT1 a, Carnitine
palmitoyltransferase 1, liver; Crot, Carnitine O-
octanoyltransferase; ACC, Acetyl-coenzyme A car-
boxylase; Aldh3 al, Aldehyde dehydrogenase family
3, member Al; CYP7 al, Cytochrome P450, family 7,
subfamily a, polypeptide 1; ABCG5, ATP-binding
cassette, sub-family G (WHITE), member 5.

72a TOCYPTaliZav AT u— 2 EHBRE/LT
ZEETEE R OBETH S, CYPTal #E&RT-
PCRETHER T 2 &, BEFFRELY [2.21£0.26]) &
wh, BELREVHEZRINL: (F6), a5k, FEz
VA7 a— ViR B 5 EEF OFHBUC D W T bIRE
Lico a VAT a—VOEME~DHHICE < ATP-
binding cassette, subfamily G (WHITE), member 5
(ABCGS) 0FHE®EERT-PCRETHET % &,
(1.79£0.25]) &b, BERLEIBD Sl (R6),
DT Ens, HRRBTIKERB LN TI VAT
o — L OEEPHREDSEEI N, 2 VAT U—NIER
LIz wZ EWRBEN,

BARBE T Prostaglandin E  synthase (Ptges)
(0.26] & Prostaglandin 12 (prostacyclin)  synthase
(Ptgis) (0.40] w70 Ry 750y ERBED
ZEBETHETLTW, 2helR7I7F NUBY A
T—=FO—EBT, RERBCEbLZ TRy 7709y
EERBEEELT CHD, IhLD, HRBEETEXE
BELHAT, &30 L CGRBLC RERIG
PR T B ATREMEARIE A Nz,
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Pz Lz,

AXBRIIKERB L IEANT, =X ¥ — - BE -
BEREROEBEGEFREANSENICE, A MVAGEER
GEFOFEBENME» T (E4, 5), BERBCEERT
PPARea & # DEAEG T (PEX1la, CPTla) O¥H
BERELTWw (%6), PPARa BB B O Btk
BB EL R {RET 2EEREERFTH L, &
DZedsEBAREBETIE PPARa OEMLE N L THE
HRBEFOEEN LR L, T2 VEF-HEBNEEEINT
WhZENRBE NIz, RBRMSERKICLS &, Bk
SHIRBTIREELA b v AT 528, AERRETIE
AP VRAREET 2EETFRENMEL, A PV AR
BB emEol: (T4, 5, 6), EE, M
FPHBOBIEA N Vv ADEETDH 2@ VIEEE
BFHERRET, BWERERLRL (R3), XKERTHE
MUIZA P VAIREEEBFTH % Afar, Ucn, Ahr,
Brcal, GADD45a, Grol, IL-1R1 X, #ifldc s &%
BERNRDED - TS ESHBETI I BN TW
2390, PIEEY, kKEARBEIHARBELIVRBMLR b
VAT, BXERAIMNAEZZTTWBE L
BRBENT (F6),

FARKABTCIZI VAT O —LORLEE »SEY
% CYP7al ORBEHENPEBEICEF L Tz (5, 6),
TOCYPlal3avAFu— L 2EHBE{T2E
B 2R OBETHLY, £, HERBETHE IV
AT o— Nk EME RS 28 & Db 5 ABCGS iEIR
FOFBELIEML Tl (), 2O nrs, HE
BIKERLHARTIVATFa— VEEHEE LTl
THEENABE L I EWRB N, EBRICHFE & o
FEEMRIE T R COEE CRERBHOABEWERICH
D, o v AFo—NVEREELEENED ORI (F
Do Zh &Y, HEBWKERLHATIVATE—L
PEDIREOEARR TV, aVvATu—VDR
EegEHBEES N T, BEIBERELIC W L3R
ENdz, BB, KERHOFVBILR PV REZTT
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ZENRBINTz,

FHFETH SN BEFREEOHEER, HEREXK
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RS DEERPEDE S BER LD, FRERHET S
LR ERECERHETH S, AMEORBRILOFEZLS L,
RS, BBE, AEBEOE (N7 UR) FHER
LKEARTEEREN RPN IS (£2), Th
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FEEREE (EPA ® DHA 2 ¥) oERERA kv (H
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(%2),

AP CHEBC BT 2 2 a0 —RB B THEE
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BEIZERD AhshTws, WHO OFRECIRHERDORE

SR —z g o ERE LT, BEXADIEBEO
2EEHLTVE2, LHrL, WHO IR [FESOL R
WHARBOEEEEZD R LTS, Larl, BEA
DORBILEE, BHSOZVARBRKELLDDHS] &
BELTWDS, DFD, BEFGVHF—CEoLER
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Summary . Japanese food is of interest worldwide as healthy food. However, comparison of Japanese food
with European and American food has not been performed using DNA microarray analysis. In this study, we
examined differences in gene expression levels in the liver of rats fed “Japanese food” or “American food”
using a DNA microarray. Two meals were cooked based on a menu of Japanese food and American food.
The cooked meals were prepared to a freeze-dried powder and given to rats for three weeks as test diets.
Total RNA was then extracted from rat liver and used in DNA microarray analysis. The expression levels
of stress response genes were lower in rats fed Japanese food compared to those fed American food, and -
expression of genes of the sugar and lipid metabolism system was higher in rats fed Japanese food. Expression
of genes associated with cholesterol catabolism increased markedly in rats fed Japanese food, although the
ingested lipid content was low, and cholesterol accumulation in rat liver was prevented. Therefore, the results
suggest that Japanese food is healthy and profitable compared with American food due to activation of
metabolism and reduction of stress.
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