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W2 Ko TRRAEMROE LEHZIH L CTh ., BAFEAIC
WE LD o 7c DT, WEMRP ORI NETE T
bb, HTVA L RFEZRWHMEEBUSIEL T
BT HEGELICEE L 2N TO T, RBEHE
BHEFEZ LIl OICBGEENGR SN0 TIE 20D,
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W = 57

Rk ] CR SN =R Al =i =R %
2K o CEGEARD IR IH SN 7D T, BIEHIE
LOHT AT I VhTWEI LT BATEARRE NG L

TWo, oL, BIEBEERERIIRIM 1 R o BGEA

EWHI L2, a7 a— ORI 3 FRTR

7o DT, AR R DIEMALIC & 2 BPEAE b RIS

ML TV Z ERRREND, EHIZT T T )

0 — VILE T v F OIFICABEEKEEAN LTS A

IR EBHEKEANCLS DRTERIEZE T L2 T,

7T ) m— VI Ko TR S IR W ENPE A Ak

HIFET D Z EMnhoiz,

(6) Type | EFRIRICH1TEH7 R IJLE VEERBIBED
R OINSRIEH. [, WIREE, LMK, %
g, KRIFEHE, H BETD)

H : BEIRSA BE L EZREN) 2 5\ TR D
EXIC (TAILE VR, AA)BENMETLTE
D, 2O AAREDKTNEHHEDFAEIZBE G L T
DT ENTRIREINTWD, EERAO AA JEITHETE
DH Tl EORTTHAERRE, Bl <o BRI
FOHESND, FEEEIZZ NG ORI PR E
TED LD ITEF L TV D D)% Type LIERFE Y T
& 5 STZ-diabetic rat Z JHNTIRIT L7z, E 2 AT, T
R TIEE BIT AA DEREEIC £ o THAERND AA I
FEDSBUE S D o AHEFE T AA B 1L O terminal
T& 2% L-gulonolactone oxidase (GLO) {&EM:IZB 5 [A
T OfENTEAT o T2,

75 : L-gulonolactone oxidase (GLO) I%, ¥4 cDNA
Er7u—7LL, J—¥Frrmy MECLY R RS
HE L7z, 72, anti-GLO Hilfz VTV = 2 ¥ 7
2y MEIZED Z o7 &ERE L, S6I0, BER
EMEZZ D AA FEAEEDNLRE LT,

FEFR 1) AA A D terminal enzyme TH 5 L-
gulonolactone oxidase (GLO) DiEMHHEIZIL T L T
Wi,

2) V=AZ Ty METHE LT GLO D&
7 BELHERIME LTz,

3) L-gulonolactone oxidase (GLO) i#&fs - FH. i1 T
MR T LTNDEDHRTHST,

BE LU EOZ LR, AIEEORKRLAEDET
Type | #ERFEIC I N TIEL, BRSO T AA
AR ELAL. AA IREEDIRT b A F L 2D
FICBAG L CWbh B b, £, AA RS
DOFELIVIZIEIT post translational 72{EAFIZ L D HDTH
D EMTRBINT,

enzyme

(7) BaHHRICKk 5 DNA 85 %1889 5 DNA R A
S—ERFROBTELETDEALELREBHT D
RFICHAT 50 FEYMFERHAR (LER—. 1785
i)

B BRI & > CTHE L D BRE RO EKT %
oMM T 27-012iX. £7 DNA BEICEET S
DNA R U AT —BOhTEZ/KE LT bk
W, A FTE FORFEMILIZ DNA RY 27 —FE D
BRIZRML T, EEFRY AT —B O 21T > T
7=, BRERIORERENRE L RV, FET DL &
DKo, 22 TT T AEMIICEAL
T, —HOXIILRENCH DR 2T —BDRIAIN
RURIEZVEY . ZOMIBEMEE 24T 2 1 E 2 TE
WRY AT —BERELELD LEXT,

FEERER . DNAKRY 25— DT v F & ARNA
EHENTRASEDL-ODTIFTAI FEHREL, ©
DOWIERFN 2 fE L=, ZDF T X3 F% Hela filla
WChF A7 x22 ML, ZHOBPIEHIM MK 2 5
7o EOHORE S OMBKICRANT, TrE—F—
T K T o F v AR OELED PCR VEIZ X 0
RENT, DNA KU AT —EDOESTF KEfbs
BRRL, ThEUFXIcaETsFIcLy, § & ¢
@ catalytic subnuit |IZxf 35 & b HARY 7 a—F v
PR xS, TROOPREZRBR L, MN O DNA
RY AT —FD mRNA B EABZHTET 5729,
RT-PCR kL U AZ Y « TuavT 4 v THEDIGHZ
AT,

(8) BERMEREMBICRITAENMRIZE > THEHRS
NI-DNA—REHF D 7 ILH ) HERER E DR
DEIT & BN (LESR—. 7
HEY : I TITHN 2% DNA BEDO A =X L%

HONMZT 2720, BIEECEEEOmWT VA Y

TR A BE S D A N T R SR B R R L

i} 5 DNA O— KU 2 8le2 LT,

FhEEER A Fuxs oL T 770542
CTEBEARERET I EICEL > T, Ao T
ARSI N D —AREGW O FREZ 2 TOMMMEREO M
BRTHRHELED, TORIZFEFITDLRNEONLH/E
EFHEO LD LOE T 57, BRICZOX
HHEETR7a—=r 7 S, EL TV A MEHMER
ORI DN TIE, HBA L TV 52O RIBE A O
RBETORBEORI D TR S HERBFERT
B VRSB E AR E T, IRIEBRs N, KA
W TRHEE L TWARW E Bl oW Tix, XP2RO
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(GM2415C). XP3RO. XP24KO. XP80TO }% Ut XP82TO
WZHANT, 1) —ABHEIIT 00 25 B A & R (a7
o7z, 2) XPS2TO Z k< 4 Mifbk T —ASHEINT O
FERICEBANA LI, TORH T 7V hOH Rk
RIS AT v BT D7 a7 ¢ — LN
ga3nt, vr U7 b (B) oMak, XP30RO
(GM3617). XP115LO(GM2359A) T%. E BEDHINIkE
L REIBEIZ, incision [T — 1B CT—ARSUIWHIIER &
ENAHN, RITYFEKAORTTIRIEN 07 1 —b
NRLNF, SIS0 Y 7 U T > hofjak<c
X, SEAMRIBES 30 A3 S 1 IR, LA T E
1TV, TOBF = A AT 5 Z LI L > THEERSEY
MEDRRITMESND A, RICT VA U PERENERE
B L TRET L 7=, % OFEH, XP30RO, XP115LO
iz T07 U7 v hTIREARIBH L5 6, Bl
VMOMEREN, TOMESISITIS 7 = A CTHEIC
fAEXND ] EWVWOI T 7 VT MIOWTLHING S
PR TCEMRZHEMER L7, (EFEO XP2RO RIEH
72t MRRHESEHIN, NBIRGB TIZEA MRS IC L 51
HMESOSOBIVIALNT, ZOBIH 7 =1 v %
WML THHAFIFR N7, ) BT oA VIT,
Ty VT MCRFRRIAED RN D T2 FEN S, A
J JE B DRI 4 v D By &y D ATREME b EE T 5 FHNR
RBENTZOT, Uy VT oAz Ly —
H—TCfEHT Lic, EORE. 2 b oMz EIMRIR
45 & ERICHEE o TAEIEL, £ 7 =
A T E B O R Z R LT & A3
L7z, LENST, Uz U7y MIHREY O RE T
7, BT = A T EEE, BR%EEEZITS DNA
RY AT —FE7-1T DNA OEESMICERALTWD
LEZLND,
(9) BNBRIZLZREEEDETEHET 2FBERF

DFEH (LER—, 75

HE: EX I AR B-HuTr, ©XIC, 8
HEX IV EREFENSOFMILIEHICL > T, &
SMRIZ K D BB TG A BRI D B R LS, A
BETIZ X 2 B O RIE & 850 | )72 50 05 % (i
THEHEELNTWEN, B2 A =X ANTFRE
FHTH D, FHARBE L, 2D OFEER T IR
L2 AN T, RIEHDY A N A 2 RET D
ZEIZED, INGDOBED A T =X N E RIS B
LPORANROMNDEDOTIEEE 2T,

JELREE B MARMEEEATIA, NBIRGB (2 501/m?
DS RS U, BEE 8. 16, 24 R ORAENE

PA A A BFED mRNA O FE & % RT-PCR 7% Tl

Ao, IL-6 ITFIZKERBL L TV CERIMRIRS O R4

THRIZEIT RO, TNF-«, IL-1 8 TIEH 5 MICE

SMRIBEHZ L DFE A DB S T, SRAMRBRSHC

X DRIEEY A DI A ORBITHT DRER T D

PR E D720, LR OBRITHARICSRIVRIBE L 72

%, RERTFZBINL THE L, 18 K# D TNF-« |

IL-1 8 OFBLE % RT-PCR {ECHIE L7z, IL-18 X3

ERFERMOBE LB LT, o-

(% 3> E) TIRREIMEICETE L3S oB I

DRONTAFNIE, B-AIuTr, B I C Tikks

WCHRBLEICEALIX 20y o 72, —J7, TNF-a 122\ T

X B- e T U THERFEBOTLEN R O, B4

SV CTEHOEVEMRL, - haT7zr—LTIX

IL-1 8 DA & FkR, IINEIZKTT L7238 BLORBD 3

Rot, U EORRIEIHREER o, 2 D%

A FCEROHEBENE I ), I HIT

ST TdH 5,

(10) 30 RS V= FIc&> T3 ERIShIMENRN
FA—ILOBLETERE (FRlsR, [, e
FH, MR, MEES=, R RED)

i) BB Ko T, ERNOBEELA b L ARTLHE
FTHZEBRMHLN TS, MIRNOEERER LE
TH D GSH iF, FMLERKIC~2mM EENTW5, —F
MAETIE, GSH 13 Th7e< (~ 10uM), 77
I VRO SH #2% 0.5 ~ 0.7mM F1ET 5, Fx i,
EEFH MR R b L RIIRET MRS o F
F—NOB{ETBEBIZER L TN,

HE FEESE CThH DL 6 LERIRE L, VT L
AULTOEEET 30 O Ry RIANT =T %
Aff LTz, 7=V 7Hi%ICRMZITV, FRIMEROK
557 SHALEW (GSH LY 2T A V) BLOT-AEL
PE SH 2 (RN ~EZ o vy SHELICHR), 7
DONCHSET- AEL 1 SH DL B 2822 LT,

FER 30 3T = v JIC Ko TRMERKSY T SH AL
E¥iX, \i 6.10 £ 0.58 nmoLemg-1 hemoglobin 7> 5 [H
% 5.54 £0.49 (-11%. p<0.05) I L7=A3, 1 BFER
BATITEBN AT O L~ B Lz, FRIMERTZ AE < M
SH #:%, #7 36.37 = 2.79 nmoLemg-1 hemoglobin 7>
B 32.48 = 2.34 (-11%, p<0.01) 2y L=, GSH
K0T 2 RER IR BT O L~ LIZREIE L, —
J5 7= A <M SH H&:iZ. Al 8.18 + 0.67 nmolemg-1
protein TH 7= b DA, E% 7.77 £ 0.70, 1 FEfEE

farvzmo—)
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7.84 = 0.57, 2 WifElt& 7.77 = 0.51 (-4.8%, p<0.01) &
B L, 24 BRI TH 7.67 £ 045 (-6.0%, p<0.01) &
BlIERWEZ R Lz,
£ 30 Sy OFEREERIC X - T, ARiEkD GSH
OHBEL T AT HESH EDbEND Z ERRS

4. FEB &
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3)

4
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1)

2)

3)

4

5)

6)

7)

KIKFHE, IREL, H EEZ KFHHE— 5
DL L - THE S5 80EA | 5 77
HARZEBLZEE | 2000.3.28, ik

IR RYGETE, H BEZ KFHE— 2
BIE LA THE SN DBEAICB T 2 EHGO
B4, 5 77 [8] A AR #R 4y | 2000.3.28, ARk
KRG, IREA HREZ SRR OBN
A L o CHhE S 42 BVEA ~D B AR R
DBAE., 5523 8] H AR R4, 2000.9.4, HiE
RYiFHH, PHET- HEEZ  @RIEOBN
HEANC L - THRINHEGEA 55 21 Bl H AR
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RS — . PP« MRt o A28 B S O
1£1Z X % Higgins €7 /L (template transfer) D IR Ak
%15 [6] DNA 8L R W A, 2000.7.17, 505
ETE N o ol N1 S5 S =N T W = G
FEZ IMEEE, LARIEE, ARIER, 75
FE,RHEEA 30T = ZIc ko ThI &R
ZEANDMABENFA— N OBRETEIRE | 5 54
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FREFRE B

il R’

rEE ol

3) WHER— (WHERERE) BT, B
JEF DRI, JOE L L COBIHIIT X D
HUNRREE OfFAT K O 2 0« IEW LT 55K
#ETHICHE D05

Rl AR A EAL RS

i R/A R Tl R
mE RE TEBERF
T RAE SR

WmEE
Wi K
PElE B BT R

KA R



62 ESTAEHE « SN FEFTIT S0

%5 49 5 (2000)

FR R K& AR

Division of Clinical Nutrition

1. %8

R T &

L e S oA EH
W R SR (BRI TG

BT ENEER B4 B i

Bap e RIENTEE R W W EAT

b a—< P AR R EMTSE 8
2. AR E

i PR SR 28 58 T U SR 2 03 B L 72 3R O iR AT % 43 1
N TIEEAWTT Y ST, AEXSRE LK
OB FIR T L IGRONRZIT> TN D,

BUERIEIZ 22 > TW A AETREIER., 370 H IR,
FEURIR . mMLEAE, B ME o EE R R INE, &4EE
DEALRLTEBY A RN S NIBIEI oI kL 5 & &
ZHNTWT, =R X —RH B NERIHFET
%,

Bz X, @RI X 0 NEEREIRE e, TRIIT. %
WCOREM OERPRAE L D, ¥, ZiLb DL b
RIGFIE & BART D2 Dh, X, oMt ¥—
THE & BN S WD & BERIF OFIE DRI IET
X500, NTUVAV 2=y I AEHNTH L
2T 52 EaRlBTND,

EEEORMIZONTOHIT BT T 5, MILAR
ANZBITFDENLOEREREMTH D | AIEEIERO
FEIE TRHICF G- L QT @R B R® v
%, fRIZE £ 5 EPA, DHA D n-3 RO AEHiEE D
EBVER & A CORERBIRELZRD D720, BimE
B NE Rt G e LN ABIER1T > T D, X, FiE

3. FMEDARFEESBINR

(1) BRERIC & BREMAHEMIZH 1+ 5 GLUTS (HEEx
R) EEFREEBRTHEFOMAER LA, AH
AR, LR, FH2ER . B E I TIR IR)
I : B RZEBRT 5 AL DA 2 Y AEH

PEIE, BEERSSA (GLUT4) EETORBIKTAZEOE

ERRETHLEEZLNTND, TIT, SIEHA

LA A VRO RIER IR ZH 6T 5

ZEEHEME LT, IEMEIC T 5 GLUTS &5 T

DIBUR TP ICHOWTHET L7z, ZhETDO T~

B W i R
CERE 1248 A 25 AET)
i BOR
EHBFRAEMEHEFREI Y —F - LY T U b
o om o= 7
ERXEWH A moOfe HEHE

PEfE S Cd 24 Y 7 — AR OFHUCEEH OBF %
SN Lz,

WEPRIE DFT LWNIE#IE A BIZE 92 BT GLUT4 ©
SBUER T OWIEE 1T o TV D, Bl AD 1 o T
&% GLUT4 1%, #h-Cla#k 31T DHEDEY A
B OB & 72 ) | MBEOIE PRI AR e E A R
7 LTW5, il GLUT4 BAEINESE5 2 & T
JRIF DFAE % T+ 508, WCEB A LICRD &
GLUT4 &2METF L, BRHICRVRTIRD, T
VAV xzzmw 7= REHAWT, 20O GLUT4 &%
WRONEIIAERR IS 2 (AR MR BL S 2 & mIENiR
R0, db/db v U RITAT D FERIE O FAE & FEAT TR
TEXDZENh->TEBY, GLUT4 ORBLEZH
SELH LWVIRRIENIRF SN TN 5,

X, EOREOED X S RERE L& OFED DR D
% & X0 BN A E BN S W N IRAE i % s
S, MERMICEEEER A T TE 50, AExtg
E LM AR Z D TN D,

AV =y 7= AR AWVEERERND, mIENA
I3 5 GLUT4 SR D A L A v s =701 ~
551 OBICH D Z ERbhvo Tz, AEEIL, % Ok
EEIDICRD TN T 2720 a—T—va vk
M N T oAV 2=y I~ ZAEER L, £ O
1To7,
FEROFRER S IO R S DR 5~ U A GLUT4
R=V—rarA 77 ME 01, -582, @ 2 FRIEIE
L, SNOOBEBEFEEALL NI VAV ==y
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<~ U AEMER LTZ,KIT-701 £ 582D =2 —FT— '3
Yar ATy MEERL, FREZZ 0BG TFEEA
LIe T v AV 2=y 7w R EER LT, BIfE, &
B0~ U RITK 47 AR, @R E BEli—==x
LR —LE 10%) K OVEABN & (M= /L ¥ —Lk 60%)
PRI, ARIBVEGRIZI VT RNase Protection
FEIZE Y WERMEESMNEMED GLUT4mRNA £ % X
LT CTH D, £7-. ZOHEBICHEAELTWDE
HE % SRR 5 72010, BRI AR OEs
Wi f 2 B E & W72 C57TBL/6T ~ 7 A D [ fig ik h»
LEEBZMHL, $L< -656 ~ 547 D7 T 7 2
YREERL, FATvT NEIToT, TORE. -586
~ -547(WF5) & -621 ~ -582(WF4) |2 % o R 7 B DFE S
WS bz, WIZ, WFS & WFA DX =2 —F —
arI I A NEER LTSN T T M EIToT,
ZDRER, WFS, WF4 ICRe A7 & R B ORER 3
MOLNTE, ZHIEONWTELIZHELIEIFTH
Do

(2) BB & 2 #EEIAA (GLUTY) EinFRIFEMBE

FOfEH : AMP ¥+—t0BES5 (AHMR, HH

. lfERD FEER T, affEmE, AR

L ILIER)

HE: &8~ L—=27271%, GLUT4 ORI %Y
MERA R VWA TUESE D0, T O
R THD, LinL, T, AMP ¥ —EREH)IC
Ko TIHEMILEND Z L0206 ZDIEMHLAITH S 5-
aminoimidazole-4-carboxamide
ribonucleoside (AICAR) # 7 v MI&EG LIzE Z A,
IR 2HOMmM Y iAZ L GLUT4 O kT An
F—a UPNTLHET A Z ERRE SN, &2 THA
1%, AMP ¥ —E2EMIC L D GLUT4 s+ 3B
BIMZBEE L T2 EIDmEtL, T vrAav=
=y 7= 2% HAVTAICAR IZK)EY 5 GLUT4 s
FDY AT LAY N OIFERNL 2 HEE LT,

FEKROWER 5 RO R S DR D~ 7 A GLUT4
I=V—raryA 77 & 701, -551, -442, -423
O 4TFEER L, TNOOBGTEEALEZ T VA
Vrmy I UAEER L, ThbD~ TR
0.50mg/kg ~ 0.75mg/kg @ AICAR % 18]/ H, 5 A
L LT TG L, Aol 5% D GLUT4 mRNA &=
DOEALEF~T=, AICAR O T 512 k- T, B
JERFIZE T D AMP ¥ —EiEME & GLUT4 mRNA &
IEHEITEIN L7, AICAR 512Xk, WEME -701,

-551, -442, -423 O =Y —>® GLUT4 mRNA F 5
BEARNase 70T 7 > a7 v A ETHEH LAICAR
IZ& % GLUT4 OBEIMN ED Y AL A2 MZ X B0
SR TH D, X, -506 GLUT4 h T AV z=v7
~ U AEER LT, IO ZOFIOY AT LR
¥ MEOWTHIEZIT > T 2,

(3) BEIC KB BRBHICEITEC—vFvITE2AL
BEFREOHBN (LIFE, MARE . SEEm
FE. ARMAL LR MR R (BRI
B WINEE, TR, BREE)

B BB ARSI S, b/ IR &S
P L= VX -l @mD D, ZOBRREIVFEL
KHWTHEMT, EHILY ED XD RBLEFNE
b2 —rF v 7EHNTRF LT,

ik 8 WD CSTBL ~ w7 A2 1 B 30 4532 4 [a],
SHMAA I v 7 s®Te, BEADAL - THTD
22 WAL ICHERE RS & W mRNA ZfhH L., &= 8RR
% AFFYMETRIX £t 2— > F v 7’ Murine 11K % F\»
fEMT L7=,

FER 13180 IR T O T, ARICEIL TV D
{5 (Absolute call: Present) (% 4744 EFEL., ZOH
THHAEO KBNS (Average Difference 200 LA )
BRI 2045 EAFE(E LTz, EBENICL Y Zh b OFRBL
wIL, 6%, 7% MET L7, HMEOZWER
Tl huR=2C, IAVURE, T F U ERIL
MER R A T, TOMITMREER, BAABCREER N
ML CWe, £, AZuFA R4 1818 f%, 11
DSEITHIIN L, P IER 2R LTV D 2 & 3 HERE
SNz, —J7. EENZ LY BBUK T 585112 GTP
FABANEL, IhbiIFA v 4 —T7xzary y 12X
D RBIR A R TEIG T ThoTm, T GTP fEiAE
AOETIE, Av2—7xny v OFERBEEICES
T HHRERT-STATI O LWMETICERT S EE x5
i, EDORERELD, A ¥ rF 4351 % STATI
N, EEICBW TR T 2 HEERBRLETFTHDLZ LN
R E Tz,

(4) #£1&Y / —ILEE (CLA) IC& BEERFMRRD 7 R b —
L RAFFE ...TNF-a, UCP2 @ Up-regulation..... (%
[ (BFIL) BAR. SIEEMZE. AR . JLIFE)
HAY: 4 Y 7 — /LI (Conjugated linoleic acid, CLA)

XY ) —VBOREETHY . KA ORI

IZAFAE L TV DRI TH 5, CLA IXEIEN 2 B &

DI EBMBNTNDA, ZOMFITMA Sh T
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RN, T TAFRETIR, TRV X—HEICHEST 5
% 737 & Uncoupling proteins (UCPs) 7 7R h— 3/ A
A CLA ORI/ ERICEE G LT D ME 0 a iR
Lz,

Fik 7 HERD C5TBLI6 = 7 A& 2 BEICAY T, xR
ﬁkbf%mmk%ﬁﬂwﬁlxw%ﬁwm%xaA
WINEEL L TR AR 1% O CLA (W/W) &
MLz fffx 52 19 BEEE Lz, SEHHRFR, 1
YAV AR, BBEWLEOWE EIT oI,
TNF- o, UCPs, GLUT4 mRNA ¥ H&ET/ —HF 7
0y METHMT L2, & 5IT, 6500 FREO s 5 H
L~L% DNA Fv 7 & VT LTz, 7&R b—v
A1 TUNEL #:3B8 L OVDNA 7 # —ikic L W Bt L7z,
IHlZ, A 7 a R T HZFIZHEDIAKR, 12 A D
VIF oG Gug B) Z1T-o7,

AR CLA OBRUC L v . ARG (WAT) &
BOWD ., BEIEVEE (BAT) OHRRIRD b,
WAT 1 L O BAT OWB/IET R b= AL 0L 0
Tholz, TR —VAEOBEENRBINLTND
TNF-a , UCP2 ® mRNA #3l#(3 CLA iRINEED WAT
B LUV BAT THIRIICHIIN L TV /=, DNA F» it
. 7THERF=VRIZINF LET X —1 2N L THE
STV D AN RB SN, Fo, BREHEEET
CLA BRI X v FEICHm L=,

L2>L, CLA IRINEECIEEE LWIIFIEAE R 3 L OV
2V UERPEL RO NI, M LT L
WAT 3 X T BAT @ GLUT4 mRNA L~ LT
We, VLT UEREL, P LT TF UL VEER
EETEEIELE ZA, B A Y VIEEERHIC
dFEINT,

P EDOFER S CLA BRI K 2 ENitE#k O 1T
THRR=VRZEDHDOTHY, TNF-a < UCP2 ®
G2 RIE Sz, E72. WAT 36 KU BAT OFB72
WA X, lipodystrophy % &L 92 FIREMEDS RIZ S 4172
N, LTFrOBEGICE0SETLZENHLNE
ot
(5) UCP2 BEIFKB FS VA IZYIIIRDME

W ESEHEZEERBICKT MEIHE (5%

(PR B FHAE, EfmEmE, MelRA, T

R iR)

e (B #HA% (2 777E 9 % Uncoupling proteinl (UCP1)
I, ZRX R BFEA E mOIRE T 5 2
ERmbENTWS, LarL, b b TIHS AR

TFHEENDRNZ EPLZTOBEN MR SN TE
7oo —77. UCP2 [F/AHIZRMRICHIL L. B P THHE
BL73E8 b%hf% ZEMBLEBREINTWANR, R
IZ in vivo (23T DHEEEIZEIl STy, £ 2 TR

B2 Tl in vivo C UCP2 DR & fRH 9~ % 7= O REN

FEARRF I UCP2 2B BIRBLT D P T v AV =y

7~ AEAER L, IR L OWEIRIE O FIE & By 1k T

X DINEDMIRMT L T2,

UCP2 @ cDNA % fEWIAHARAE ) 7e aP2 = o N —
WA ANTZa v A NT 7 NEER L, =7 2O
Jllic~A /a4 oV va )L THRIT VAV
= I AERER L, B LI T v AV 2=y
7~ U AT, TEEWIEN. %IEBRE. KT
B L OVE H M s ML CHMA M UCP2 mRNA 3%
LTz (W15~ 21%),

EHIE, hTVv AV 2=y I~ AEZORE ) v
oAV =y 7w REERE B
X—Ik 60%) Fizix, mRAKIEE FEMi=3x ¥ —
H10%) %524 6 AMEEE Liz, mlENAEERT
TR/ VT AT 2=y 7w U AT L O
VAU RBIERRD BT d ’ﬁb\wwzﬁﬂ%
BN oAV =y 7 <0 A TIHKER MO M,
WAAEG R O 4/x)/ﬁ#$®ﬁ£@ﬁmm
OONTZ, BEWHEEL NI VAV 2=y I~ T AT
LW, £, SEMELZERLE, v T
AV x=y 73 UATE, R LVTFF o RHAEN.
FFA, 7 F U IRSENEfEZ R LTV, T v AV =
=y v UATIEHAEBERUENRRD b,

PLEDOFEFREN S, UCP2 1 in vivo IZBWTH = R /L
F—HEEILHEIZHFG LTV D ATREMEN L R S h
72, UCP2 i3t R CORBENTED LN TNDZ &b,
UCP2 Z#BEHIMSE5 2 Lide bOER - BERIF
AR MAERIE D FHHB L OWRBICESI TH D EE X
i,

(6) BHIEREU 74 JL— FEMIZKEIHRAEY
Sy FFEEMBETO UCP2 ZIFEMER (fhe
HRAR, AR (BEIL) B, SREE . AR T
IFFIR)

HEY: =7 22BN TRINIIEHORIEEZMZ 5 Z
}:ﬁﬁ’ﬂ%hm\éﬁi TARNVF—HEIZEGT H

s 78 (UCP2) Ol CORBUEIMM Z O i
@@U&Okbf%i%ﬂéo$ﬁnT1\I3W
F—HBICHE L T2 ONRNFEEMN, FEE R
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BEHEicth, ik OFi) KO A sy i - Bl L3
BRIZH V2, UCP2mRNA %83l & % Northern blot (Z &
DERLT,

AEd  UCP2ZmRNA HEBIEIX, ~U A, T v Mii&
B W TEEMIRIZ LIEEEHE L < LT
Wiz (6 ~ 12 £i5) . ~ U AIZBWTHRITERIC
Uﬂ?mmA%ﬁ%@%Mi%Hﬂ@f8H§<%ﬁ
L. 747 L— MEMEEIRTIT 18 & S HITHE
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MR (I 2R ChREHE, fmE, 707 L—Fh
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EB LN, ML~V Th DL, AlER
WX O ITFEEMIET 1.8 if. 74 7 L— MRIIET 4
fEHEML Tz, FERBEMAIC ST, 747
L — MESIEAEEUT 50% (28 LTz,

ftim o BRI K 5 IR T O UCP2mRNA FEH.D
BN, HEEMRETORBEEMI LD LR~y
A, Ty MZBW RO LR, 7 v MFTOMME
Bz & % UCP2 SBIE NN 7 5 AL 72\ O I3 FE S M
TOWPICEBZ Ny motz, -, BENZENR
Peroxisome Proliferator-Activated Receptor a (PPAR )
VA RTHD7 47 L—hI ;UtmmmmAwﬁ
ERBBIEMA R LN &5, fAMERIC X
UCP2 #BIEMNIX PPARa 27 L7 D THD Tﬁi
DRI S Tz,

(7) BAHBIEIRCS7TBLY Y RADIFEICE 1T o—

Fy7ERWVEBEFREOREN (SEERE, &

] (EFIL) BAR PR RRAL ISR TLIRE)

HEY : n-3 RIEMBEE O WAMERIL, Bt
DIRBRIIEEZMBT 5 Z A REENTWD, £i-

L. UCP2 3ELA B =X

Fex X CS7TBL ~ U A ITRWT, Ao &R &R
WElERIISRVNILHHENILTVD, £
T, ZOXHICEEFIERAERAZ L OAHOEEL
T, EOLI RBIRFREIT D2NET -0 TF v T %

HAWTHEF L7z,

Fik 8 MR D CSTBL ~ 7 A % @ R AL B RE, NIE
Pixexrd—t 60%DElEhEL LTRmY 77V —
B L ERINAERED 3 BT 24 HH B HBERS
Wiz, FBEKTH., kLY mRNA ZHiH L, &8
DBEBAHUET 74 AN w7 2OV —0F v
7 Murine 6.5K % FV#ENT L 7=,

R mIRAE R E LT, mY T T T —H
B L BB SN B CITEMBRO B it
WG T 2B FRBNHEML Tz, A b0’
F LA S A AR TIX immunoglobulin B 51
<2, &M glutathione transferase, UCP2, Mn-SOD 7 &
DALt T D hEER Z BT 5z FOF LW
FHBIEINRFRO BTz, —H . WK ERE & ik
L, @R EREcIbmicid L T a5 i 72
VBV 7T U—JhAER L i s famaitiL, Sterol
regulatory element binding protein & /i L 3 BL2NFHE S 41
DR T ORBBBD LTz, ZhODORRED,
N X 2 S F S ERAEBERDN, AENORRLZE
9 5B RBE O, AFEH B RS T D%
BLOWANTERT 2 Z EBRB I,

(8) DNA F v F & FL V- 2B tafIfEhBE DB E 7 5
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. AEFRF, BREL LA RAILE, aHH

B, ##E—. maRiEE)
H A AETE BB OFEIE I WCEBENARELHE
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o RBFLOSTTH AWy TS TR A
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3 ZOLMAEAFANE R MmIEIEE L ~L OIK T 1EH
&gﬁm<mgn R R R e BN IREELAE O T

WKWAERHTHD EEZ LN TS, ST ILEE

iﬁ%ﬁﬁﬁ%f@xa% AR 178 & ORBLFE I

e+ 22 &, TOEMIE n-3 & n6 R, REZFIE,
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BROEWCIVERHDZEbBEShTND, &
<IZ, JEiER R KOV & ORI D3 EZ X 454K PPARs
(peroxisome proliferator—activated receptors) @ natural
ligand & 72 % Z EER#HRE R T OBEEK T
SREBPs (sterol regulatory—element—blnding protein) D%
Bld> 2\ MT R ~ D HA L A 2 AT AS B F i 1 1 78 11
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(transcriptome) CRIKHIAAT CT& 5 2 & B IFFITIE
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DMEM (2%, 24 el E53€ U7, MM 2> 5 pol(A)RNA
Z %%, 1st strand cDNA 2 Gk L7z, a8 &
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D7 b B HEASERANTHIN L7, = AT A &
UM E2 O 52 LY Sham L-ULVICERAE LT, @
ORX ~ U ATIXEMEICBIT 2 BRRATTEL, K
BBE OBHEEMET LN, K =27 A & D VIEE2
BT D LB R DA B S,

fhiam S AT A AIEEBE~ v A BT 5 R
WA & BARRaE oo TOHE 2 B AR A< ER T S
ZERLIEFELE, o T, KA V7 TRITL
PE DB AHFRIE D A 72 b T B OHHERIE O TR b
HE Tl D IREMENRIB S d7z,
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(N ERALF/ A FICKZBERBAHIERAL TOE

RO (EFe, R, ARET)

By : # =47 F ) A4 B (GGA) 134 >DA Y
TU A REERBICANLRF NV ELEFH SRR
LT A RThHD, BxlIVEFEE TIZ GGA MBI
Moo HHE A ik L, b &R+ 5 2 & £72 in vitro
BT DHE MO E I+ 2 2 L 250
L7z AEEIFIERK LT /A4 RO invive 1B 5F
REFAHERZRFT 2 BT, ZAEETHEREDE
TN~ ATHDHEMRES T A (SAMP6) & >,
OB RICKT D GGA DR EH~T-,

715 O 8 W OIEME SAMP6 ~ 7 AT 0.25mg/day
® GGA % fi#l (AIN-93G) 1ZIRA LT 6 BMEmRS
B, KIEEOEHEL DXAJEICLVAELE, O
L0 ERMEERRL, 7 AMRERET AN Y 7
A7 7 X —EHtEa v =— (CFU-F) %itlld4 2Lk
W2, TR 75 A7 7 2 —BIEEZRIE L,

FER . OFERKE TR (16 W) D SAMP6 ¥ 7 A D
REREEHET, RO~ Y2 (SAMRL) (ZH
NRTHEFICKMEEZ R LN, GGA OERICED
SAMRI & [E L~V AR LTz, @ GGA @
U &0 SAMP6 O H-H BT DT AT U 7
AT 7 B—YEIEO a0 = —BREITEEICTUE L
Toe Fl2. BEEMOT AR 74 A7 7 X —ViEM:
LML TV,

fh3 0 GGA T B IFEMM D4 % in vitro 1£0>0 T2
< invivo THIEET S Z &, &bz biEtE~ T 2D
EACITELE D B R 2 I35 2 ERH LI o
77
(8) MEBEBHBREETILEMOBE(CKT HIEE)

EREAVISHRUOOHEEADOREN (B, £

FrrE, KHEEBHL, TEERAL, 0w, A RET)

Hi : @bt S ~OBWMBBATIZHEY, B HRAE
DREANRRE I SBBEIC > TV D, BHERIED R
FEIL, BRRCHRNVE L RT U ADMIZ, BEIE K ONE
BB L TV D, Tox EMEE, KA Y 7 TR
VNN B HRIE T T L~ 7 A OB B &
fild 252 LB OMNC LTz, AEET, BHREDT
BHeERTHDHZ L BFEIEINTWHEENCHEHE L,
KEGA V7 TR AT E EE O A A % I0 A5
HHFRIEE T VB A H VTR L7,

Fik 7 Bl ddy ~ 7 22BFT (Sham) H 5
VIR AT & 0 U7z, BREL AR Licv v 2 %
OVX Bf ; E@EBE (Ex) ; ¥ =RAT A4 V&G (G) ; &

FBILOT =27 A 58 (BxG) &= X tmrbr v
BHE (E2) 123072, E#X, Ly FIAZHW
T28 HfiifToETe, F=AT A4 & B213. EnEh
0.4mg/day & 0.03 1 g/day % 28 H Rl#KER FH5 L7z,
FHRBRE X, DXAJEIC L W EEBE%L, pQCTIEIC LY
W OREREEE, WnMaele L, £z, £
KB O AL OIS %47 - 7=,

FER . O KRB EHEEIL, Bx B, G BB X OVEXG
D OVX BRI~ A RIS A o 7o, ExG O HHEE
X Ex B, G BRIC~FEICHE <. R OFE N5
WD ST, @ pQCT 1T & v I L 745 f E
DEBREIL, G BB X EXG B TiX OVX BEIC A
BloEEA R Lz, $£7-. ExG BFEOEWimfEIL Ex B
L0 IHITHIML Tz, @B TFREFHIITIE. ExG B
DG BITMOBIZ I ~FRICE L, @8 & =2
TA L DEMRPBD DT,

fliam  MEOEED EKHEO S =2AT A L EHD
B, SRS ~ ¥ RT3 2B BRA & il L.
BHEEZWETHZERRALNIRoT, ZOZ L X
0. PARSREHLERE ORAE L, HE) & BEIGE STk
IEEIEOUEICL Y TS5 ATREMES R S 7z,
) MEHMEBHBEETILIVAOEBERDIINT

PREBEHRT-ATAVOME (TEREL, FH

e, AE, MEEE=, A RAET)

HAY : Fex X 2 E NI A HEEE T L~
UAERANT, F=AT A v O#EER FEGICLDE
EHAOMEERZHE L TWEA, OKEIZL 5%
BIZOWTIRF 24T - TR, £ 2 CTAREEIL,
BREMDA Y 7T R EBEEL OBGRE B SN
TLHBT, IIEMH~ U RCT =27 A 2R A%
HL, BEBDICHT DS =AT A4 L OBFIZONT
Wt L7z,

51 : 8 S ddy MEPE~ 7 RIZAFAE (Sham) F7z
WXIRBLR P (OVX) ZHEL, 2 B TR E %,
Sham B3 LUV OVX B, OVX+0.04G (F=AT A > :
Ak 0.04%) B, OVX+0.08G (F=ZTF A > : filk
' 0.08%) B, OVX+E2 (0.03 u g/day =R b & 47 i
foe e T#L) BEDFE S B3 1T 72, 4 AR % . DXA
FEIZ X0 KB EEHBE (BMD) #E Lz, 512, K
BB o Ca, Mg I FE TR T EE R 2 FH WV P IR EE I
Gomori JEIZHEVWZENENRE Lz, Tz, MmigH s
= AT A PREEIL ECD Zfi#s & L7ifikA HPLC
LV HE LT,
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fEs  OFTEHEEEIL, V=27 A OB
L oBEINRP o7, QRIBES BMD X, OVX +
0.04% BETIX OVX BEICEH~ T/ 2= L.
OVX+0.08G #ETITAFEICHEMZ R LTz, @KMHEH
Ca, Mg, P JEEE1Z, OVX BEICHRTH =T A %A
BEFETIIZNENARICEME LR L, Sham #f L~
JVETEIE Lz, 2405 OfE FITHR X BRAFHTIC Sk &
Nico QLT =27 A VREX, F=AT A L OE
BEICHAFI LT ER L, OVX+0.08G REDILH 7 ==
TA VREIX, F=AT A 0.7mg/day HF L T B
OLGE EIFIER LV THo T,

B T = AT A ORD B 5P B HLERE
EBT NV U ADE R & RN INH U, #%
AICED T =AT A OFEREIL, B TH&R5ICHT
K5 ETHD LS,

(10) B HILE DR LAV ISR OBARETHIC
BT HEEDROBHARVZTOERABFIZET S
R CKHEBA. A RET)

B (bR BECH D 7 7 7 b AU THER,
HILEN SO LT MR AERET 5, —TF7, K
kA Y 7 IR %, B R b P UEthafEoZ
Lb . HHBRIEDO TN SN TVD, Z0
FONTHIE TR > AT L0 HERRE ISR LT
TR ERIET 2 2 LRI N DD, Wi MR
T A EAEHOF EIIRF STV, 2 2 TR
ek, INERE LA HREE T LB E v, 7T 7
NAY THEE KREA Y 7 TR OBEEK TSR
ROMEANER 2R LT,

Jiik ¢ 8 Ml ddy MEE~ 7 A & A FT (sham) 35K
OPIEAGE (OVX) 12431F. AIN-93G #HLAL D% HREE,
777 hAY IERREE (FOS : fk 5%), KEA Y
77 R BRSO : fAkH 05%), 777 AV =
PR+ RaA Y7 TRCERE F) OFNLEhE 68
MRS, MEKRTHR, KBEZERL, DXA
% pQCT IR OV A A —H — 2 X O EHEE, F i,
HIRE A RIE LT,

FEE  DXA 2 X BE T, Sham E Tl FOS O
BITEED - 7273, IS0 1T & Y KPEFIEAE O BMD 1%
AEICEH L=, OVXBETIE, FOS L ISODEL L
H BMD O N &4 L7z, —J . FI Tid, OVX IZ X
% BMD O N3 & 58 < #ifil &7z, pQCT, I X7
NERROVEREEICHOWT b RO RIS ST,

Wi 777 MAU IR REA Y T TR OPEH
. BB B HERIE T T L~ 7 A O F &R 2 FN

Izl Lz, ooz e X0, mEOMRERIL. &

DA HERIE O TR T SRR R S

7o

(MM FYa—LY) VBFEEFREF—2RITHITHE b
AV RYT7O®RE CERERSCF. NEHF)

BB L OHE  BEX o B AR IO X v V)
T—=&LTHWTWDS R a—1Y B (Dol-P) X
TL=bEmo—ETh D, & FEMFBME U937
IZ Dol-P % $ 5.9 2 & MR DG/ N B DOUEfE, DNA Wi
Fib7p CMAIE 2 7R F— 2 R EFET D, —fRICA
FL AR ESARNEDORBIC L DT A F—2 2T
MIBANA N T AT THDHI hay R 7 EE )
TEHSTWND, £ TDol-PFHET R F— RBFIC
BIFHI har NI ToRE, BEEMELETI h=
YRUTEVIRHETOMEIC LD T RECS
WTIZDOWTHIRT,

MR I ha2 R TOREZEBHCBETL &
DOL-P #5-#% 2.5 el CHI ST IAM L. 28 PRI 4E
FU, —HIIEBEICS W AT DBNBE SN,
F7-. X bz RV 7EEN % Rhodaminel23 % H\»
T FACS fi##T3 % & DOL-P #5-1% 1 W CREENIK
TARBD B, BEEMKFICE>TI har N7
MBEH L T< % apoptosis-inducing factor (£ZEEAE K
) OPURIC LY MfaseE et d 5 & 3 R ICI3sE
PR Yok » —H oM TIIER R B Sz, F
72X b RUTBIRHTAF F 7B ACIZEYIE
AL &35 Caspase DIEMEEIN 2.5 K% 5> H Western
blot |2 & Y ffg78 S 4172, Caspase BHFEAIIZ L DNA H¥r
FAEMPRE & iz, LLE2 D DOL-P #5877 R h—v
ADYTFMNTI b3 R 7 &2 H L CRBEE,
DNA Wbz sl S 2 FHRH LT, R
FTIEEHZ I E & LT dl- «-Tocopherol & 7223
TOEEHMRITHB TIE ol
(12)EHLPEOERXEREHRILR-EREEDE

RUBDODERELEZOER (FRIXT. AR
%)

HIR KOG BAADERAZORCKLE & b
DR ZECENIREE (L 72 & OBIRBEML T\ D, 2D
JRED—>& LTI EE IR 08N & 8HE 2 Hak L
T2 AR MR OB UL 3R § BRSO AR TG B R o
FIE L BEBEICHE LTV D I ERHLNE R, n-
3 REAMAFARRA IR 3Rk & B MER A B L, &)
J = VEEIZ AT a- ) / LB, EPA, DHA 0%
VIR R AR O Z b < HE ST
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%, —Ji. n-6, n-3 REAMALFOARIGEE O L FEEREIC
ILHEVWRH D | HEHICE N TN D TdZED T R
AR L 22> TV 5, 1971 ~ 1990 4ED[E R #E A
B CIE, ZmARfUFAEEE (PUFA) OBHULIE n-
6/m-3 L% 42 Thote,  TPERR, Wik, fah
DT 451 LN RIEFE Lo TNDE LD, [
B X — I 1995 4E121326.4% L 72> TW5, L
MU, BEGEOZLIZt D, IEIEEERUR b 2 kL
TNWDHIENEBEZALND, Fio. ETEEER T OB
WD BARNONEN BRI OHER & BUIK & 148

LA BOBREIEEEZZD ETHEETHD &

Bbhb, £ZT, 1991 ~ 1998 £ED[E R M A

MEAaFLIT, PUFA EIZRH L, 1971 £ 5 1998 4

DR & BUR A AF IR, AETEBREEOENZ LV MK

- AT, BE LI
R« BEIARS A ST B RO R A VR LR

FEFAENE L FFERONENEEOEEE, n-6/n-3 L

R U, 2O, 1971 ~ 1998 £ £ T n-6, n-

3 & PUFA OfBEUEIL 12.8g ~ 13.7g THY . n3 %

PUFA OEHE T 3.0-3.3g TH D, n-3 OEHEITD D

ROMNRBMZE R LTV e, 1971 405 1998 4£0 n-6/

n-3 i3 4.35 ~ 4.15 OFHAN T, DT NIETERL

Tz, BIZR A2 MBI DS D5, #A

IME, IR Eo BIZR X2 WlIED b OB BRI

LML TV,

(13) EEFEUIRE T — S N—ROBE CFHET, N
o F)
AEPEMRRE T — % _N— R v AT A%, BHAEIRR

WREEMADT — 7 R— 2R FEOIR & Z T

T H7-0, 27 HEOREZ®E L, AEFIEEE O

& LR ELEMICB T2 MEEE L. 7T — 2 X —

R D AT 2 o 72, 27 FEO A FIEMERR B I D1 T

BEO4T, MECHELFENME, 27 bV, 4

PG, il EEREE LT 77 b T —H =R

T, ZNH ORI E 72 D FHT O RO EREZ LT D

LD THD, ENEBREERE X —WFFFT & Hi,

% < O WFFEHE O ) % 15 TREHITIRE T T — &

O, BH, MTLE2Tho7z, Tho0 o b

ELT I I ThHHEX IV E (B) OF —

S OEMETRoTZ, B IZ%RES, ELLFONE T

BEx ARG EZRTEZ I L LTHRICHDEZ T

PTCWVD, T—FRXR—Z2OHTZOHBIZEETH

D, NEEZRESEDHZLIEIEENH D, E 2L

WIZED 76 BEICHBE L, &1 OLFHEEE AL
oo EDLICHALFREEOWE ORMA . IEHA. T
XL EWTEE, G, oA, (LEE . B LR
B, AR MT—4, Jua~ b T —EEEEFEO
T—HRXR=2ZHY T MIATLTHrLEBLT, 1
H—Fy MIER LTV —"—CFHRE L
oo EAT—HICHBET 5 CKIC OV T, BEFED
T—HER=2H YT NMZADLTh A E—Fy
MIHERE L T D — =2 RBIHEM I TV 5,
FFimicrsavw T =4 AT AT —HIRED
{57 — % OB OBGAR %1772 > TGIF 7 7 A /LI
EHL THHY— =~ AT L7z, T ODRRITA
vE—Fy P EROEARBERETS O H 1),
HARRE A ke (10 A : s THB L,

(1) FRBREESJUBEMZHRE L EEFHAR
ABRFAROBEREFROBAS LUV ZTOREM
SEAM (APRFEL, 77 BEAETAR)

HRBIOHE "M FT 7/ ud—%SH LA
MEORIRIL, SH%ARIHEDOND LHHESN D
B, FRFIZ, 26/ HOZEMOHERB I OZEDT-
OOFHE T EE RAICHET 52 LM tar i =—
RETpoTWD, HAETH, BEICHAHELZ DNA £
WIS AR - BRENM D5 5, Az IKE K% &
SRWEA TH - T, OFBMER R WEAIZBE LT
i, ERRER X OV AMEHlEE N EAR B W T
EDHLIVEH SN TS, A IARERE/RTSA
THOOHEMER R WBA IOV IR Y & %8
L LRl T IEA R SN T D, L, HiE
REEB LOHBREEL SUZE LSO REMEIT DN
TR T ERE D S TVRN, 2001 4E 4 A5 1%
30 fEHIZOWT, BIE ARG, TG EN
LAREMEDS B B HAIC, T ORI E G ES AR
FNCEBT D Lo TR Y, ERFOMM IR
WORGHMERRDET LA VEERTIN EIXH%H
FRORRIZ/2 5D, FFFZ, ZRETEEE ST
e B AR EE D S HOZRMEHFARIE 2001 4 4 A
MHEMBRBLSND Z LIl TRY ., BEAER LR
EOHEFEREZ WIE L CTER L, #7285 1A
ZEMICOVTHEREIZEK SOV LZEEEEOZ A
Ehah D, T THEL2 L, RERGEVSBEFAM LR
725 B OWFER R O BUR L kB oW T, [EH
PO DIERAZINE L., & I FEEZ S
MPICT D7D DIEBEERHMEY 247V, ZD—2Df L
L CELEWFMICLE R TA RTA4 MED ZEEN
W2 AT,
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Outline of Research Activities
of the National Institute of Health and Nutrition

QOutlines of Research Activities in 2000

Hiroki Sawa, Director-General

The National Institute of Health and Nutrition will change its organizational status being an independent administrative
institution on 1st April 2001. The law for our institute defines the primary tasks as followed.

1.Research on promotion of health in Japanese at the national level.

2.Research on nutrition and diet in Japanese at the national level.

3.Assessment of foods and their components from the viewpoint of nutrition and health promotion.

4.Analysis of foods for specified nutritive and health uses according to the Law for Nutrition Improvement.

The current personnel resources are 33 full-time researchers and approximately 100 other professionals, research fellows
and technical staff members, being engaged in various research activities from epidemiological studies in a community to

laboratory work on molecules and genes. The main research activities are summarized below.

1.Research on promotion of health in Japanese at the national level

Several research projects have been conducted to formulate scientific basis for the next revision of dietary reference
intakes of Japanese.

Construction of two human respiration chambers and emplacement of the major hardware (equipments and machines) for
the chambers are now reaching at the end of the first stage, and we have been trying to adjust and improve the technical
details. We have also initiated the setup of the doubly labeled water method (DLW) for measuring energy expenditure of
free-living subjects. These new measurement systems will largely contribute to determining the reference values for energy
requirement of the Japanese.

In human studies, we have had a long-term observational study, in the swimming pool at our institute, on the positive
health effect of swimming in the middle-aged women. Our data suggest that a long-term swimming increases the cardio-
respiratory function and the bone density of femoral neck in the post-menopausal women. Other observational studies
showed several findings regarding nutritional requirement and physical fitness levels in athletes.

Laboratory researches on protein and amino acid metabolism mainly focusing on regulation of taurine and bile acid
metabolism suggested that taurine may have anti- arteriosclerotic function through suppressing the growth of vascular
smooth muscle cells being related to the development of arteriosclerosis.

From the standpoint of quality of life in elderly population, we have conducted clinical and experimental studies on
obesity, diabetes mellitus, possible factors for aging including mechanisms of gene repair, and oxidative stress. One of the
results from these researches suggests that aerobic exercise induces oxidation of protein sulfhydryl groups in human blood.
To establish a nutrition care system for the elderly, field trials regarding nutritional assessment, prevention for PEM and use

of dietary supplements have been continued.

2.Research on nutrition and diet in Japanese at the national level

Data management for the National Nutrition Survey will become one of affairs of our institute based on the Law for
Nutrition Improvement. A computer system has been developed to improve quality of the collected data and efficacy of the
data handling work at both local levels and the central level. We also conducted further analyses on the National Nutritional
Survey to have evidence for the new national health policy named "Healthy Japan 21" and to set the reference values for
risk analysis in the food safety field. The current National Nutrition Survey was conducted in unison with the

Cardiovascular Disease Survey, which will clarify changes in nutritional and cardiovascular disease risk factors at the
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national level. A longitudinal cohort study in a rural community finished its 20-year follow up, which has shown several
epidemiological evidence including the negative relationship between plasma vitamin C level and subsequent stroke

occurrence.

3.Assessment of foods and their components from the view point of nutrition and health promotion

To investigate the beneficial function of the fish oil including preventive effect of chronic degenerative diseases, we
continue intervention trials on human subjects and animal models regarding the physiological function of n-3 polysaturated
fatty acids such as EPA, DHA. One of the trials suggested anti-obese effect of conjugated linoleic acid that is one of
'functional foods'. The other study showed the appropriate intake level and balance of dietary fatty acids mainly
investigating production of lipid hyperoxides and free radicals resulting from DHA intake. In additions, researches on the
effects of low energy sorbitol fatty acid esters administration on the vitamin A bioavailability, and influence of fish source
on lipid metabolism were conducted.

We have continued the experiments using transgenic mouse to clarify the relationship of accumulation of lipid in several
organs induced by high-fat diet to the development of diabetes mellitus and possible measures to prevent the disease. The
effects of vitamin E and fatty acids intake on E/PUFA were also investigated using Streptozocin-induced diabetic rats.
Regarding the effects of non-nutrient trace components on bone metabolism, interrelationship of soybean isoflavone intake
and exercise for reducing bone mass in osteoporotic animal models was investigated.

To help making recommendations and regulations on nutritional supplements and so-called healthy foods appearing on
the market in large quantities, the large scale surveys on production, distribution and intake of the supplements and healthy
foods have been carried out, which have been under analysis. To respond to the urgent needs for scientific evidence to
formulate food standards in the government, we intensively investigated the effects and safety of dietary supplements by
systematic review of the published articles and animal experiments.

The studies on the effects of dietary components to the small intestinal digestive enzymes showed the different patterns of
distribution of disaccharase in the tissue. We found a non-antioxidative food component that has a stronger effect than
vitamin E to inhibit the cell proliferation and its evaluation micro-system, which might lead to searching a new food
component for cancer prevention. To establish a comprehensive system to measure bioavailability of the nutrients, a method

using molecular biology technique was developed to assess new physiological functions of vitamin E.

4. Analysis of foods for specified nutritive and health uses according to the Law for Nutrition Improvement

The researchers in the Division of Applied Food, the Division of Food Science, and other divisions composed a project
team for the analysis of foods for specified nutritive and health uses. We have analyzed totally on 133 items including 38
items of "functional foods (foods for special health uses)", and 106 items sampled from the market places during this fiscal

year.

Division of Health Promotion

Toshiki Ohata,Chief
Hiroki Sawa
Hirioshi Kashiwazaki
This division consists of research laboratories as follows:
(1) The Laboratory of Exercise Physiology
(2) The Laboratory of Fatigue Physiology [chief:Mamoru Nishimuta]
(3) The Laboratory of Health Evaluation[chief:Mitsuru Higuchi]
(4) The Laboratory of Health Promotion Equipment[chief:Yutaka Yoshitake,-9/30,2000]

[senior researcher:Kazuko Ishikawa]
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The special mini-budget for the fiscal year 1999 was provided to initiate the new research program using a human
respiration chamber. Construction of two human respiration chambers and emplacement of the major hardware (equipments
and machines) for the chambers are now reaching at the end of the first stage, and we have been trying to adjust and
improve the technical details. With respect to the precise details on the accuracy of the energy expenditure measurements,
which is the utmost importance for the research program using the human calorimeters, we are now at the second stage to
examine and to find the best and appropriate measurement conditions. The work for the second stage requires great
endurance and patience, and we expect to expend much more time-period than that required for the hardware construction.
At the time being, we are not sure when we will be able to get starting the experiment with human subject in the chamber,
but we are hoping to start it as soon as possible when we have validation data indicating acceptable accuracy and precision.

We have also initiated the setup of the doubly labeled water method (DLW) for measuring energy expenditure of free-
living subjects. After completing the basic experiments of isotope ratio mass-spectrometer (IRMS) measurements using
several reference materials, and establishing the reference data for quality control, we are planning to apply this method to
human subjects in combination with the use of human calorimeter in the coming years.

A new project with these two approaches is promising, and we will have 24-hour total energy expenditure (TEE) data of
the highest accuracy and precision. The importance of the DLW method is to provide us the accurate TEE data of free-living
subjects as well as physical activity and total body water for body composition analysis, which have not been fulfilled by
other conventional approaches such as using factorial method, observation and simple anthropometry. The new approaches
are of great advantage to our both the basic and applied research programs focusing on the relation of health promotion with
nutrition, exercise, and rest.

For health promotion, we have been trying to assess and to find the appropriate indices of health with respect to lifestyles
and various socio-environmental conditions. The research works require several types of approaches, including the analyses
of nutritional status using biological samples such as urine, blood and cell; energy intake and expenditure; and diet and food
intake. The information thus obtained is examined in relation to the known health indices and clinical data. Our efforts with
a comprehensive approach have been directed toward obtaining the valid data on food, exercise and rest, which are essential
to address scientifically sound recommendation in preventing lifestyle-related degenerative diseases.

In human studies, we have had a long-term observational study, in the swimming pool at our institute, on the positive
health effect of swimming in the middle-aged women. Our data suggest that a long-term swimming increases the cardio-
respiratory function and the bone density of femoral neck in the post-menopausal women. Effect of exercise has been also
observed in a group with rowing exercise; greater muscle mass, power and higher endurance than that in those without any
exercise. In the young athletes, we found there is a need to take more anti-oxidative vitamins with a hard training to prevent
a risk of deficiency. Whereas in the middle aged women, our study suggests a relation that, with the increase of daily
physical activity level, food intake of women had increased which resulted in keeping the nutritional status of vitamins
appropriate. In the study of a relation between the basal metabolic rate (BMR) and body composition for the young female
athletes under endurance training as compared to the counterpart young females, there was no differences in the BMR

expressed as per unit of lean body mass (LBM).

Division of Maternal and Child Health Science
Masayuki Totani, Chief
This division consist of two laboratories:
a) The laboratory of maternal and child health science [chief: Y. Hosokawa, researcher: senior researcher: H. Takimoto ]

b) The laboratory of growth and development [chief: K. Hirota, researcher: S. Tajima ]

The main studies conducted in this division in 2000 are follows:
1. Study on nutritional intakes and growth in low birth weight infants.
2. Study Bone mass and lifestyle related factors in adolescent girls.

3. Study on lifestyle and physiological factors in high-school students' lifestyle.
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. Down-regulation of human cysteine dioxygenase gene by bile acid.
. Taurine attenuates the proliferation by PDGF-BB in aortic vascular smooth muscle cells
Study on nutritional biosensor using SAW devices.

. Study on nutritional biosensor using glucose oxidase as enzyme label.

. Human nutritional indicator protein, prealbumin, was measured by amperometric biosensor using glucose oxidase as
label.
9. Study on anti-dietary protein antibodies in human and bovine milk.

10.Construction of database for political survey and nutrition information.

Division of Adult Health Science
Heizo Tanaka, Chief

This division consists of research laboratories as follows:

(1) The Laboratory of Epidemiological Research [chief: Yasuhiro Matsumura]

(2) The Laboratory of Chronic Disease Prevention [chief: Michiko Sugiyama]

[senior researcher: Masako Iwaya]
[senior researcher: Nobuo Yoshiike]

Nutritional epidemiology can be defined as the study of the nutritional determinants of disease in human populations. It
has several goals. Perhaps the most basic is monitoring the food consumption, nutrient intake and nutritional status of a
population. Other key goals are to generate new hypotheses about diet and disease, to produce evidence that supports or
refutes existing hypotheses, and to assess the strength of diet-disease associations. Ultimately, the overall goal of nutritional
epidemiology is to contribute to the primary prevention of disease and the health promotion.

Major current research interests are followed:

1. Methodological considerations and usage of National Nutrition Survey in Japan.

2. Cohort study of the relationship between lifestyle, e.g. dietary intake, physical activity, smoking and alcohol drinking,
and stroke, coronary heart disease, or cancer.

3. Monitoring the lifestyle and chronic non-communicable diseases in 13 populations.

4. Nutritional support for the elderly.

5. Study on health and nutritional status in developing countries on the relationship among obesity and the genetic

background and lifestyle.

Division of Geriatric Health Science

Hiroki Sawa,Director-General
This division consists of research laboratories as follows:
(1) The Laboratory of Geriatric Physiological Functions [chief:Jun Oka]
(2) The Laboratory of Geriatric Health and Nutrition [chief:Kouichi Yamada]

[senior researcher:Toshimasa Osaka]
This division conducted the following studies in 2000.
1.A study on cell proliferation of visceral organs in vetromedial hypothalamic lesioned rats.
2.A study on the relation between obesity and diabetes in animal models.
3.A study on the relation between obesity and lifestyle-related diseases (hypertriglyceridemia) in animal models.
4.A study on the mechanism of heat loss and heat production by capsaicin and its analogue,reginiferatoxin,administration
and hypothalamic stimulation.

5.A study on the role of hypothalamus in the manifestation of gastromucosal lesions.
6.An epidemiological study on prevalence,morbidity rate and mortality rate of obesity estimated by BMI in Japan.

7.An epidemiological study on the relation between oral cavity diseases and diabetes or obesity.



106 [EISTHERE o B IFSEPTFFE s 2 49 = (2000)

8.A study on the relation between obesity and lifestyle-related diseases in humans.

9.A study on establishment of DNA diagnosis on overproduction of uric acid.

10.A study on the effects of extrinsic free radical scavengers on DNA repair in fibroblasts derived from a patient with
ataxia telangiectasis.

11.A study on X-ray-induced DNA damages:the repair mechanisms and the effects of nutritional factors in human
fibroblasts.

12.A study on DNA polymerase(s) involved in ultraviolet-induced DNA repair and on nutritional factors which modify
the mutation rate.

13.A study on abnormalities in nucleotide excision repair in xeroderma pigmentosum cells.

14.A study on neuropeptide expression in diabetic neuropathy animal models.

15.A study on changes of anti oxidide enzymes in diabetes and obesity in animal models.

16.A study on neural regeneration in diabetes in animal models.

17.A study on reduction of neural function in aged in animal models.

18.A study on energy expenditure in obesity and diabetes in animal models.

19.A study on exercise-induced oxidation stress.

Division of Clinical Nutrition
Osamu Ezaki, Chief

This Division consists of three laboratories:
(1) The laboratory of metabolic disorders [chief: Shinji Ikemoto]
(2) The laboratory of molecular nutrition [chief: Akiyo Matsumoto]

(3) The laboratory of clinical nutrition

The main studies conducted by this Division in 2000 are as follows:

. Studies on regulatory expression of GLUT4 by using transgenic mice of deleted-GLUT4 minigene mutants.
. Studies on the mechanisms for high-fat diet-induced hyperglycemia and obesity.

. Studies on the gene expression profiles in liver, muscle, and adipose tissues after fish oil feeding.

. Studies on the regulatory expression of UCP1, UCP2, and UCP3.

. Studies on the effects of lipid accumulation in liver, skeletal muscles, and adipose tissue by transgenic mice.
. Studies on roles of SREBPs on lipid/carbohydrate metabolisms.

. Studies on cloning HDL binding proteins and their functions.

. Studies on the regulatory expression of cholesterol-related genes.
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. Studies on EPA-induced T-cell activation.

Division of Food Science
Morio Saito, Chief

This division consists of research laboratories as follows:
(1) The laboratory of Metabolism of Food Components [chief: Morio Saito, - 3/31, 2000 ]
(2) The laboratory of Physiological Function of Food Components [chief: Kazuhiko Yamada, - 9/30, 2000]
[chief: Yoshiko Ishimi, 12/1, 2000 -]
[senior researcher: Fumiko Hirahara]
[senior researcher: Yoshiko Ishimi, - 11/30, 2000]

In this division, studies on the physiological function and metabolism of food components relevant to health maintenance
and promotion are performed. The main studies conducted in 2000 are as follows.

1. Assessment of appropriate intake and balance of dietary lipids.
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1) Effect of combination of n-3 polyunsaturated fatty acids on serum lipid levels and tissue fatty acid compositions.
2) Effect of dietary ascorbic acid and methionine levels on dietary DHA-induced tissue lipid peroxide formation.
3) Oxidative stability of liposomes composed of various phospholipid species from DHA-administered rat tissue.

. Effects of low energy sorbitol fatty acid esters administration on the vitamin A bioavailability.

. Effect of Gonastromatid fish, Maurolicus muelleri, on amelioration of hypercholesterolemia in rat.

. Ameliorative effect of different types of fatty acids and vitamin E levels on Streptozotocin-induced diabetic rats.

. Effects of D-tagatose administration on the small intestinal digestion and large intestinal fermentation.

. Studies on the effects of soybean isoflavone on bone and reproductive organ in orchidectomized mice.

. Studies on the cooperative effects of soybean isoflavones and exercise in ovariectomized mice.
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. Studies on the effects of acyclic retinoids on bone metabolism.

9. Role of mitochondria during apoptosis induced by dolichyl phosphate.

10. Annual changes of fats and vitamin E intakes on the basis of the National Nutrition Survey in Japan.
11. Establishment of data base for physiologically active fat-soluble components.

12. Safety assessment of genetically modified foods enriched with nutrients and functionality.

Division of Applied Food Research
Takatoshi Esashi, Chief

Kazuhiko Yamada
This division consists of research laboratories as follows:
(1) The Laboratory of Nutritional Preservation of Food [chief: Kiyokazu Hagiwara]
(2) The Laboratory of Nutritional Assessment of Food [chief: Tomohiro Yano]
(3) The Laboratory of Functional Food Research [chief: Keizo Umegaki]

[researcher: Jun Yamauchi]

In this division, studies on nutrient preservation, health assessment of foods and nutritional functionality assessment of
foods are performed and the examination of foods for special dietary use according to the Law for Improvement of

Nutrition and analyses of the foods for which analysis was requested are conducted.
They include the following:

1. Examination of food for special dietary use.
According to Articles 12 and 16 of the Law for Improvement of Nutrition, Enriched foods, foods for special dietary
uses, processed powdered milk for infants etc. were examined. In 1999 fiscal year, foods were examined plus foods for

which analysis was requested.

2. Research projects.
Our investigations are on the relationship of foods or thier ingredients including nutrients to function of biological body

or its dysfunction including diseases and on the analysis of ingredients of foods.

The main studies conducted in this division in 2000 are as follows:

1. Studies on the effects of dietary components to the small intestinal digestive enzymes.

2. Physiological significance of heme oxygenase-1 in the nephropathy induced by mercuric chloride.

3. Evaluation of antioxidant nutrients availability using X-ray irradiation.

4. Studies on the high-sensitive micro assay nucleus to evaluate oxidative damage to DNA in blood cells.
5. Evaluation of a new quantitative assay method of the flavonoids.

6. Studies on the high-sensitive gene mutation assay for the evaluation of carinogenesis using H-ras gene.
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7. Physiological significance of Cx genes on the malignant phenotype of hepatocyte.
8. Studies on the non-antioxidative food component to inhibit the cell proliferation during the promotion phase of lung
tumorigenesis.

9. Effects of endcrine disruptors on gonad development in several nutritional status.

10. Bioavailability of vitamin E with special references to molecular bioligy.
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