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<Summary>

In the area of nursing, social welfare, and rehabilitation, the problem of a person and the physically handicapped
person in the presence is analyzed, and the method of making them liberated from suffering is made the starting point
of the research. In a word, it educates to solve the unseen passage so as not to deviate from the principle of the basic
research as much as possible, it is trained, and practicing research is designed by the extension in nutrition though the
method that is piled up and systematized heavily and academically by the technology which should solve an individual
problem is adopted.

There sense of values and the method of study of another area humanly served on the nutritional study in the future
aging society however. It does fortunately, a social of nutritional study intended for man practice clinical research
develops in advanced nations in Europe and America in recent years, and it has come to receive the high estimation. An
international activity of "ILSI Japan" is expected to motivate the research of the nutritional study of our country and

develop the expert education of nutrition to an international level in addition.

Human Service and Research of Nutrition TEIJI NAKAMURA
Kanagawa University of Human Service
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Trace elements are usually defined as essential minerals with a requirement less than or equal to the requirement of
iron. Ultratrace elements are trace elements of which requirements are less than 1 mg/day for humans or less than 1
mg/kg diet for animals. The essentiality for humans of iron, zinc, copper; manganese, chromium, molybdenum,
selenium, iodine and cobalt (as a component of vitamin B12) is established. Possible essential elements with
circumstantial evidences may include lithium, boron, fluorine, aluminum, silicone, vanadium, nickel, arsenic, bromine,
rubidium, cadmium, tin and lead. This list of possible essential elements may be expanded. In the 6th edition Japanese
Recommended Dietary Allowances (RDA), a reference dietary intake, "Eiyo-Shoyo-Ryo" in Japanese that does not
distinguish RDA and adequate intake (AI) was determined for trace elements including iron, zinc, copper, manganese,
iodine, selenium, chromium and molybdenum. In the 2001 US Dietary Reference Intakes, RDA or Al for arsenic, boron,
nickel, silicone, and vanadium is under consideration waiting for the definite evidences in addition to the above 8
elements found in the Japanese RDA. The essential roles of trace elements are diverse. Several new findings on trace
elements were reviewed in this article. The major problem in iron nutrition is impairment of learning ability and
cognitive functioh. A novel method to estimate iron requirements based on the population data about iron nutriture, i.e.,
distribution of iron intake and the prevalence of iron deficiency, was developed.

The 6th edition of Japanese RDA in 1999 employed this method. Zinc deficiency deteriorates cognitive function and
moods in humans as well as experimental animals. The loss of chelatable zinc from synaptic vesicles in mossy fibers of
the rat hippocampus leads to the diminished long-term potentiation (LTP) and memory disturbance. Recent
developments in the zinc kinetic research may be used for an accurate estimation of zinc requirements in humans.
Nickel deficiency impairs reproduction of rats and goats; induces male reproductive function abnormalities,
hypertension, and kidney damage. The physiological concentration of nickel is known to stabilize cyclic nucleotide-
gated cation channels that regulate signal transduction in vision, olfaction, natriuresis, blood pressure conirol and

sperm motility.

Key words; trace element, mineral, RDA, essentiality

Physiological Functions of Minerals (2): Department of Human Nutrition
Trace Elements Seitoku University Graduate School
KATSUHIKO YOKOI
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EYTFV bt OEEFIREBREBITROMRER , Y YOERMBET  @lRT) 7V 77 ) v OBRES

rah SEEFIREBEENO A 2 ) v NIDEMEERTE. EER; 7 v b A EERIVORTREEKE
WA VR YRERICER?

3L b V2 3 VBoERRS —EEE ; Ea/3T 3 v HiREEEEE — Methionyl aminopeptidase

—vrn 7y b, YXORRET. BRLET MO Z I VBpRZUERKEL 2T 4 VIMEREE 7
r OBIMLE ; cyclic nucleotide-gated channel DB ?

GE ErOERAVEBICKDMBEBNILY = VKT =V VVOBHBRE . ¥ 7971952, AT
L DIRFEERE

i YE, K. 7y PORRIETF. BERET., #3127 LREOE{L ; DNAX FULEKT

2 7y PORRIE T, S I x5 LVBEOEN. MERERE (BHEEN. €av270-1)

LED Y A YXORRIEKT. WE, 7 v F OMP I 2 7 VBEDOZE, BUN LR ; Na, K-ATPase DfEE (4

HEAHTEEEIZL > THEE) e MBI A2 HEDR. EMEAZOMEL LD Y AT & IR
He ; Bic BT AR Y 7 2 5 3 VEREHERE

DA/ A J v POREE, TEEE . € MBI 3 HEDR. KEKSBY F 7 48 KO TIIDTE - Bk
FRELENE, 3414V -0 YBEERHEFELBETL2A, B ) 7Y o0 EEFV?

ARITA YX Ty PORREL, YXOMKIMEL, vt - FREFEDOEE Serum carnosinase
(3.4.13.20) D #fEERIEECd > Mn

4% Zv b, =7 b Y ORREE, FEKKT. HEMMORE  Prolyl hydroxylase S KT

To& v A DRREBIE & FREKT 5 ¢ F OFE. BHERE T

NFTT L =7 P OPDHEALE., BREE; v X¥OWMEE L7

i 7 v b OHRBMEE (BERZHR)

TALIZY AL 7 v b ORRGELE

B MEEH EEFEOMRERKT L IR, ERHFL THE

FEEERTBIZY D, BHH D L EHLOMETRICBTAEER. =y 7 AP0 LETy 489 gL |29
gy AN EBIHL I,
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- ZIRTIVOEEREE (2) —WMETTHR -

SENEON L HRZEARE L EAOSERRE
BT 37 - ZIE DO TREN RS AR = ED
LLICHEELSHERE IR, 97~98%DH D NERE &/
THEREEL LTHERAED I ILATAETH S, X
REEBAADORENER T, BARBLMLBRITL
MOMBEREIZY 2 DAEISEA S hi,

ENE L VEREOBRELR T 55 — B ARER
DESIZEHBEhB?, KERZ LIE, BHAOERES
PDEEATRIRETHD. ZOBEFRERNTRT LTI
DEIHITk B,

{EADERE <FADKER) O A
b= HRERO AL

fHL, D ! RZEDHRHE

BTN UTRUTO &S IcHEE L BRICE
TH_EESC Lo THRENRB S h 3,

o
D= [ [ ple.y; Ry

—oo X

fHU., p(x,y; Ry) - BENEx & NEREyD2E BT ML
BEHE L DEEPN2RITERTH I S /AT,

—p+ Vb? —dac

2a

Ro=

{HLa=(@(D)y’k*—1, b=2(xp~— p(®"(D))’c,k,)
c=(D (D)o, — x>

xg | R DFIE

ox | BENEORERE

Ry #EEFIBRE

k . DEEOHENRERZE, ZHHRE/100
p ! BHE L BWEEDOMOHEBHREK

o . RMFEER MBI

BIEBR EZOHFET 5
DT, DH0S5EDKEWEG
Blzid, &k DKEORE,

D205 &k D/MEVFAIC
B gk DPNXOEERE
LTHRAT 5,

RS T ARIC X 38a% S <. EEREEIA
% (basal loss) DA TH 5, HPERSERE. ERDIH
KRS LELHNDDOT, HERK., VEROTHHRK
FREL, HETFHLEENFEI NS, FRREEH
RADOKBHREE TR, EEOHE L -EROSRER
BRIZHEY 57— 2 (SEIMEFYE11.2mg/H. HENE
DOfE#FE2.6mg/H., RZIEHARE11.3%) HEEHEH
T2o TOF—FIZEDEBLDERBEDOTICHEELHE
LIRS E4TH B,

(2) #sp
WEIIZDORZIZE - TBRARZERER T, B
RZik 3 REE, AKET. K&K, KE%. TH.
Oz, PR R, F2REBOEE, BEROEBH
E.ORMEE, REEET. DEHIET. K70%HE
ZOREMLEDTH 5, WFLEOFEREER IX30078H
Pldzrrah, 23780 ELLTRIh&D &
HIZB 55, REMLHESBEERICIL, R -3
FEYFF1RLE -, TLI-LBARER, KB
BABE, 7VEXT VU UBHBEE, hLEFIVRT
FE—F, FAHVRRAT 74 —EEEND D, %=,
Z7a4 PREER, BERFLERY Y2740 H -7
TF 4 ¥ C&0. DNAK 5 RNANDEE 1213 F 0
ETH5, DNAOHERIZ /T DNA helicase DIERE
ZraxhsyTazy PEMemid, Py o740 v F—
BT A4 =T hEAR TOEURRI-HEHHIDLETHSZ
LA ERTVNBY,
BEIRZIEIZL > TUNRORESBIET A LIIFE
Th o2, FENERRST b 5REOEHRTIC &
STEREFRELZEL, BFRELTCORZAMEL &
S>3,
KREOEMRBERBEHEEL 7-Scholl 521z X i, &
SO EWE A 6mg KO Tik, He % 6~ 15mgiEH
LT gis bR TR AR A ER A HET 5 ) 2 2 4
2E - LR LT, -, BEERES6mg kD
KL TR EEAEER R 4 6me UL T b - 72 AR R L
T A LF—EREMEL . BRSZHRIMTH 2H A
Bl HRTOREEMAERITEY - 7=, FEkIZKE
DT 54 8 & X R ABFS % 556 L 72 Goldenberg

8E—ILSI No.75
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R4 FRRETHEOEETHINEREDBHR

P
-1 —-0.50 0 0.50 1

0 8.05

0.05 7.59 7.79 8.01 8.27 8.57
Kk 0.10 7.18 7.51 791 8.41 9.16

0.15 6.81 7.22 7.75 8.47 9.84

0.20 6.48 6.95 7.55 8.43 10.6

0.30 591 6.43 7.12 8.13 10.5

p I HEHE L BEEDOROHBI R

k  MEEOHNEERE, REHRE/100

5190z Z i, BMIA26kg/m2 KO ICH Y 7
AV IVEEZEBAE, BTV b EE I Lo
RIS U THAE RO YR E 1 248gE < . FEA A
0.7cm A EH 572,

TAETI, 1980F-LIkE, 4, HERDS HELE
BRERTH 2EAIEBROICHEML., AEREEIRD

LT3, [EMAEREROHEM - MAERMKEDEKTE

Bla—I1o LT, iRk 5 IS RETR MO BMIOE T
(ThbbiES), BEEDOFANRONEI LN,
Ohmi 5 "W, HEARR LBER, THENRELAZOK
H2ZEHEL T 5B, HEHOMRAREL 29452
DFFFI S AL, SPIRREE B AR RS & LR L 7
BA, HAERKEILS 5052 BESIZE N TETL
Tz, ZhEMY L TREDHIASHEARMLTY
7zo WEROWERATOBMIL, ERFAEREN, HERKE
H, RS L ARBICIEICHEEL T,
BHERERENOTERICE. EEFEHML LEE
DEA4 Ty bH20EN, 0RROLHEIZTITL., E6iC
MIcE TESICLIERTLHVIRBOLEZ L, B
FHed iR HEORRZ B L L REHIR 2810 T
WARRAH B, 7T - ARRIERRROBE LN
X, 1980 1T BT B L 2002EDIERE, BRAKDE
<, BEEFEDELS, BEPLO/NEL, g2 MK
ChD b BEREE>THEY,
ERFEBAEME - LT, 208 L0 HEBENE
BEE%® TH->TW5, RERBIRAREIZL 2RERHA
2. BAEERORBREOHKFALRLTED. ZhH
HERGEOETA#HOTWBE I LIRAL2THS, H
THLHRMIHANTORES &< . EiFOEFEBAREH
BROFENREAZICER TSI LAHALMZENT

W3, HERFEOETIZ. BRKR. BRMmE. SiiE
REA EDMEADEMRBERBME LS I LMoL L
STNHUW®, WEAIUCH LT HEMEROKES
X2 0BERDH 5,

B, HERZICKIBROETHEE EhTW3S,
Rz, PEIAR A FVART AN A ADREEXRIZL
7z Penland 5 =2 DR OER, HEHFMARMOD T
SHEEPHAN T AR EXELZ AL N L L 5T
5, £, BRAE TR, MEFEMBEE MfEEELD S
ETLTOBZ ARG TSR,

IR RRIBR, RICBEPTRESREEL. vV
T 2NN BEHERERONS % DT E &H?, KIE
RIEBRLFEHROLEITH D, RE. HTEH. 5ok, B
g, ZRMOHKTH 5, HIRZ TIIMH BRI
¥ F T ANRDF L — b A (chelatable) Bl & B
LR L, BRI Ba bR 3Y, HEHRZHY
T3, HEET. KEBOEE, BEARE AHEER,
2 bV ARBRPHREEOFENASNDT, ¥ MO
HREBRIRE TR, KEHOET. FiEo®EL,. FR
(anorexia) & AR (bulimia) D HE L, HERRE, R
ROFE, HHEIREDIKT. M - Kb g
DIETHROENBZZ b, BMREIHKEDHRRAS 5
VINELOFER TH 2 L HRIT 2058 E S £ FBE,
RN AERREO R, HHMEREMEL, @Y
TV AV FOREIZE S THREOHIENR S h, HIER
BEXARRAWE LI EABME I h T 529

KED20005FE DB BHEEREIZ LB H B L H iz,
e P L -y —FHOTHESRHEEERYIZHENT5
FMiAFEL, WOV EREREITHETE 3 WagtEs
» 5, 19635, Prasad 513, BWERFIZE > THEL
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RFIREE. MIRRERE, MEKETAALA-EKER
UNASE) DAE T, BIRNEE & RS20 b
V—H—HBEELDEERIERTEIZILEHE L,
Prasad 5 D333, b VORI IEIZB T 5 HER
HHBOELERLPESREL LD THD, ZOFHE
RIS b L~ — DRI DD & WD ORER
IR HES R A B L 28 DT RRIA TS,
k. KEDORARD S 5 (184 5 405%) Tk, H#
YL - — DRI > R EHEE S, BHO
BOEERIE TS 5 K54 OBNOEEARE & O mIXE
ZRTFTH3BFEEOFADERB LT L IV CH T
)XY FOBETH 79, Miller 53943, WL —
Y= HOTCERERNITKD 5 h 5 3FE BT 7 —
Ju (Rapidly exchangeable zinc pool. 48B¥REILIAIZIEIE S
ENZPIh 37 —)) L EHEREOMIC EOHFRE
BHRETHIZEARMLE, &5ICHEHENE L HBDRE
EHROEIECRKRAEH I L., BEH+ EEMNIC
FMiicE B LS5t DEEBOHESLDEEIZLS
LEZONS,

(8) R

FARZIZE > TETIHRZHERMIELT 52, &
R DOSREERME M2 & TN IFPERIRA 53 2 &
BHY, BIZSHOMBAMENTHRS Z EAFARZHEM
DREEBFETIZAN, $#HIZ27 -7V OEBEEEET 3
lysyl oxidase DWBER TH D . FARZIZE T~
YERAIZHED BRE., BlE. Lo, fiiE
EEBEEBERBRET S, ARSEOHH® 2
TEEMNFE L, NMEEO L TIIMEFHFEREHET
LT EnS3ERS 54, Cu/Zn superoxide
dismutase (SOD1) % il & 1 7= 2 13FEA LRI L &
Bh. & BWVMTEEMET L. miEPIfefl#-rL €
v (FSH) & &ER{LALEY (LH) RIET L T4, i
YL, SRS THEINAZER IR, v HXORKETH
OFZ TSR IZCuUATP & I A 3538 § 5 & LH 25t &
RBY, UknioT, SIZLHOMM KETHY . 7
DRZIZE > THIPHFEE NS LEL SN S,

HERAFHIZ BT 32BN AHRZ TIE, 0.83 mg/
HOHERZADKEIZLD, MBEFHOKT. 3L 27
O —LIISE . RNERSREAE L2, $%1.03mg/ BiES
THHERZR T, 4 ADBUHEREPAIZIZOHEOE

H(1ZROHEE. 2R 3EROHERK. 12 38MEC
fH) BREL Y, LR TP -3 VBT
FEVFF-EOBREETIZED /LIERTY Y OA
BAEFEE R, OBORBIZERBRES2E-L, &
BIRAFE L LEEINS,

Menkesi% 3 P-type-ATPase D 1¥& T & 5 ATP7A gene
product (F 7z protein) & % \ »iX Menkes disease protein
DEFEMPEFERKTH %, ATPTA proteinid F ! trans-Golgi
networkiT/ L. MlRAICEHDAEh -6 %
basolateral membrane i MIfZEIE § 5+, Wilsoni®
i P-type-ATPase ® 158 T & % ATP7B gene product® % 4
I3 Wilson disease proteinDEE#FRE 55, & M TIE
ATP7B 73 Pl K OB THREL T 59,

(4) ®EVITTF>
EYTFVE, RATEY SR TF Y VICEARER
TE Y 77V BETF (MoCo) & % 0, HinFERR(LEER,
F4vF BILEE, 7TATE FR{ILBEEOREIRL L
THEET S, RESEEFIRRBERITPICREL 2T Y
7T REZERTIE, BHEICE D SHIEE. EIk, Wk
KoM, ®EHALh, ER - BiRE. BEEHRERT
I VBOFIRTER, BB/ A L 0RETEMRLL,
A R B RE IR T, FA A > Ok
M5 REIZEEM L . REE A A ¥ DR 70%E T, M4E

HAFA 2V REIERC LA L2 ThoDERIE,

147ug/HDEY 75 (300ugD T 77 VBT v =

U L) DS THREL 2%,

Gephyrin (¥ = 7 4 U ) i3, W& % cIi3mEd
MRBAZEWE (7)) v R H v =T I /B DZEK
FHIRREICBREL., 2508 TEEY 77 VR
(MoCo) # AT 2HERHEA RO —EEKT 5 L1
5 2D DOBEEE % 2% (moonlighting) # /2B TH
5970, U2 T4 )ik, ATIAV Yy rOEFICK
> TIFEEORBF A L I0FEEOMBRADT AV T+ — 4
PER IS, KRB FOEGOMBTHREL, #
RENOEI H MR RTRBRAL TS, Y274 )V %
RABERIzv Y 2Tk, AEMEREEWEZ AL €
V7T VEBREROWEE S Kb, FRERC. AEOR
BRI % F0 L § 5 i EEEIR (hyperekplexia) . #
HRBOERLAALNEY, ZOKGIE. ¢ bO#EEE
12%E (human hereditary hyperekplexia) IZ38{l L T\ 3,
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(5) ¥0L

19594F-Schwarz & Mertz?® 3. L I BER— o o BEAR
BTRELRZT v MIASh B EE SR 5
H U 7= [t 7 (glucose tolerance factor) | D51 &
S>THEIhBZ &k, 3MiiD s v s BNHERERTFOFEME
BRTHHILERRL, v 00 BEEAIEBEL 72,
WEEFOAIEREBH L i d bk o788, 70
ARZIZK DMBEREDETIEMO s T AZDEDIZL
STHEINBZEPHO L ST,

EBHRARREEERIZL > T4 Y 2) VRIMEDIAE
EEEEEAHER (R, WHEEOET. ~xr % -
IR, WREOKT, WEREHEEREEDO L7
¥, SRAHEE. RERD. RgmEEE. #H
MREEDOEXRESEREL. Lrg s usfbic
o TEhPRBEZEBEENZIL,5E MW
THE I OLHBMBETH B L IR, Al URER
BERREER TS,

19804, Wuk Wadaix, 7 v F Ol K URFIC
KA TFEDO uLGEAWMESFETSHILERAEL., &
DT E Y v LAY E low-molecular-weight chromium-
binding substance & @5 % U 7=, Yamamoto & Wadald, v
X OFR, SHMA LB FEZ v AREWEIZ. &
FENLS500DA NV IXRTFFTHBZ &E2REILD,
Bl TS Y 2 vtk > TEEIL &
MBI —Z2DEELBALEIRET 5 Z L 2O
L7229, ESTFEs o AEAWEIR., MIREDOKRZ 7 4+
FAVYRRAT 7 - EEEELT S I LOHTI, 4
VA VREEMA VR Y RERF UL VY VERLEER
EEHALT BRI LN DpRAIhE, ZThoDRERIC
T Davis & Vincentid, K3 FE2 v ARG aWHES
A V2N YRERIZBIEREEY AT LAIZBETH
5L¥B2%—-L%BIBLD, VincentiXESFE 1
LEEAYEIZN U Tchromodulin (7 @ EF 21 V) &
IEBMRERVBEZ EAEEL Y,

(6) k%

FoRiZ, 77U H YA H T (Xenopus laevis) DE]
HREICBETH55®, ERERBREDEETH S
UR#%BEAAEE (germinal vesicle breakdown) i&. FU &KX
ZIE o TRELEL’FI L, ZOREEDOETIR, 7
Uy 27uye kv ReREFICRELZBAEOANEL

Tzo TUFATOYDRERNOHEAZFIERZIZK
STETUAZR, wYREGITK > TEHEIEL 29,
B THAYRRITUrXr ATy AR PET
bbrLELOND,

¥7T 95749V aTRAVRERZIZE>TRZERD
45% D FEHT B A8, R U RIGHETIZ2% L TR L 5
5729, v ZOYHRE 2RI E L 284, AU E
REZMEZ Y 255U 2BOSTRHEMEL 7248, F
K5~ 2 SEELL -T2 7 DHA A 20%Z 1
i’)f:n))o

¥4 IVDREZDOL IADBEUME L. FTERKREST
BIET LA™, b bTiE, dyRiEES, BARGED
IX Py yRRRRENORIEAE X, K - <
TRV LARBREOMBEHI LY b= VBT A7 F
ANV VBRELAABRHE BRI ENHES LK 5T
5P, ZOXIIZHKRTROREH, b OEEICEVE
ERIET VI NI B,

(7) =y

b+ REEBWIZ BT 5 cyclic nucleotide-gated cation
channel (CNGC) BBWR 7 /L Vv E /X7 L AFF
(cGMP)iZk - THBAEhB I F AV F ¥ VI NLTH 5B,
=y OV ISSERRAT IR (R A1 B AL D CNGC D BRRCIRREIE 0N
HIREI O CNGC DR 2 L EL T2, = v T
& CNGC DS $13%960nM (3.5ng/mL) T, HHHE
& 3ng/mL (b b MEFHE) BETH 5, CNGCIEHE
JCREME, R, PR . o T PR
HEAED. HHE. B9 EIUASFHET 5.

BEIMIIBIBE=y FLREITT v F OFIEENME
TE5™, =9 rARZIy T, BEEE, fiviR
BHE. BEOBTEERE., BELEPBETEETFO
EHEMET L. BToBE LRBEREAEREL T
72o SUTARZET v b CRIGEHMESERIZ ERL
TW=" ™ Dawson 5 i3, EHMHHEMIZHE L Tl
FEAERIZEL BiEh =y FLBEFERICEROESR
IOIEFERR LT EY,

INSDRZMBEEFHMT AN =L L TRy
FILRZIZEBCNGCHBEDEZES 5L, CNGCER
KIZHOBRIZZERD LRAIOBEENEE QS0 T,
SHOMELBFE NS,
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(8) WEY YL

RbizNat—K*—ATPase (# - T Na*pump) i= & % ATP
OMKRGBEILTIZA YV T L EF b Y T AR BT
fHET 5%, 59 FOBERMEIZHT 5ATPONa*-
Kt—ATPaseiZ & 3 K458 3E K i3 Vmax D120 ~30%
THN®, RoZEOLBEBEOHEBABRL W 2HHT
BARNONat-Kt—ATPase DA AR IZfHE X h
FREBIZSDELELAONDE, LWEVTARZIZE-TH
H YT LMFES EDH VY ARBHEE PO EFRE O
BT &2%3%9, SHOBHYL L UCHBNEGX+2HE> 2 v
I35 B ILGAH ATPase T D, Rb A4FHI% ATPase D
HEeOFEHICES LT 5 ML 5 5,

3. %

B

ZDOESIHMETROEHBREIZE THD., —HED
IKF5Z2LE3TELY, ZThThOBMETROEEBEEE
DB EA, TRNTOMEBITLRIZX L TRHEERRILIZ
HEOWEERERREEINI I L ERTHS, B
BIARBAENEMEN. KEMEEOED 5T
AMBIERIOVTHRBEHENAREL L5 LI LEh D,
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“Econa® Cooking Oil” has been approved to carry claims saying that “Since this oil consists mainly of diacylglycerol,
it has the nature of suppressing postprandial serum triglyceride increase as well as excess body fat accumulation” as
Food for Specified Health Use (FOSHU) in 1998. Such nature of diacylglycerol was confirmed by single-dose and long-
term studies in humans. Results of serum lipid analysis showed that increase in serum triglyceride was lower when
diacylglycerol was consumed in comparison with consumption of triacylglycerol whose fatty acid profile was identical to

diacylglycerol. Also in long-term studies, abdominal body fat amount was smaller when compared to triacylglycerol
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Health Function Claims and the Scientific
Substantiation —-6—
Nutritional Characteristic of Diacylglycerol
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Kao Corporation
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Figure 1. Structure of triacylglyserol and diacylglycerol
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Table 1 Contents of DAG in the edible oils

(Weight %)
Monoacyl—  Diacyl- Triacyl— Others
glycerol glycerol glycerol

Soibean oil - 1.0 97.9 1.1
Cottonseed oil 0.2 95 870 3.3
Palm oil - 5.8 93.1 1.1
Corn oil - 28 95.8 14
Safflower oil - 2.1 96.0 1.9
Olive oil 0.2 55 93.3 23
Rapseed oil 0.1 0.8 96.8 23
Lard - 1.3 97.9 0.8

3. DAGOE#M+EE LA IFHIxHE

WEEOREFLEDS L. MPPHEEHE L —RRIC B
545, Zhik, MeBEROVEL V0 ThHBH4 0
Izuve, A{uizarofRFOBRTHEINT
TS/ ND Y EE U ISORFThDIHI{uIsay
Loty bOEmM, Aol fuirarsbaF U
T DEIIN B EFIR L R TER S 72 VLDL
DEMLBEDTHZ, EEFOMBEREIEREZE
LTWTE, REDMERESEEIZHEMT 5EMN. &
B0 Z OBEMAREEEIZ b7 » TR 2IEF 2 HE
XT3, 25 LEREIEHEEME] & Hidh
Tk, FREEERE OBEMSHEE &> T 59,
W, EFEMIC E B%ESIAE A B IRRE (L MR O fEbk
HFThHsILETRETIELORBEMIRRIATH
5, 2D XS EERD L DAGORKI A EERER1Z3¢
TEHBIIOWTREMTOI TS,

18—1LSI No.75



JU—X INVRTU—LOBEZERIL —6— IPVILIUED—)LOXREFH

(1) DAGO & e chERERS b FHHIzH R
BEBTF10BICHL T, KE60kg Y7 D DAGH20g & 5
WG ERARAHER & I HIERI U 12U 72 TAGHI20g % B [a]fEHL X
o, %2R R X I p BB E A —E R O
A= -FRERITTHIE L2, ZOFE, M PRI ED -
FE, EE%4RME CTAGHERE X D AR
EREIE oM, Bz, 2128 dL501z, ZORBRIZHBW
TR L4 a3sny AORRBOEEIZ DOV TN
K. DAGE TIITAGEHIZ L., #1uIvu hTAGHAR
IETLTWAZ e hbh o727, £7-, BEEEEE % 10g
(n=13) & 5\ M ddg (n=17) 12]E L 7-FERE L RBRI“ BT
&, BEOM A IR L HIEIRIR SR 5 hi-?,

100

80 -

60

40

20

ATriacylglycerol (mg/dl)

Time (h)
N2 B#&AHOZ707HHEEREOEL
®: DAG, [I: TAG. #IHMBICN T DELE
fExXSD. n=10. *TAGICH L TB%DEEE
THREERD

Figure 2 Mean change from baseline (4) in
postprandial chylomicron neutral fat concentration.
MeanxSD. n=10. @: DAG, [I: TAG. *: Significantly
different from the corresponding values for the TAG,
p<0.05 (Student's t test for paired values)
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Figure 3 Change of RLP Cholesterol and RLP TAG.
Mean = SE. n=6. @: DAG, [: TAG. *: P value is
significant main effect by two-way ANOVA.

4. DAGDO{FFERFETRIMGINR

W, AROHEIMRRIZH & 5 = 2L X - OIS
ELTRT TR AL EHWEEWE (771 B9 4 b A4
VYEBELTCOBRZERHENMIEh TS, 774
B4 b A3, AVZA) VEBAEOERE L3
TNF-a (Tumor Necrosis Factor-o) ®[fifg % fE ¥ 3 < ¥
% PAI-1 (Plasminogen Activator Inhibitor Type 1). Il
SEEA O - B & O ¥ &£ Z $HB-EGF (Heparin
Binding-Epidermal growth factor-like Growth Factor) % &
AWE I N T 0., WEEFEES IS EE, SMmE.
BRSO 4 L EEEERORIEICES Bb->T 5
ZEBHENTE ST BY, 2Dk 5¥E A 5DAG
RABHUC K 2 BEESAERG. FRcNBBRSH EIC 33 A 8
IZonTEHPEEh TV S,

(1) DAG%1B10gRIRHERL /- & % DR

DAG % BHICHEE L 2 BA0HRA LT O L 5128
H L, FHHBMIA24D27 ~ 498D HE B F384 %2
BT, 1H 5720 RBREREUE £ 10g, HRASEIENE
EH50g L L. 1280 RIEIGABR % - 72, 4%
IZCT A%+ Iz & B8N,/ K TRRIEOBIE 4
L HERE L RIE T -7 IR, BHLOE
TR & PIRISAFE M s & O TSR B R % R T

ILSI No.75 — 19



JU=X [INVAZLU—LORZMRI] —6— I7YVILIJULO-/LORERE

FERFE & U 7=, WIRHAERG. & & U'WIRASHF& & 5 T Bghh
BEAS L IS RIZB VT, DAGEIZTAGEIZIL
L. BRICEVEERR L2 (K1), £/, FE. BMIIC
BTy, 8EELIEIC, DAGEHITAGRHCHL., AR
RO EERL W,

Total Fat Visceral Fat Subcutaneous Fat
110 120 110
10 + 1051
1004
1009
S 1004
E 90 I } 95 |
(_g 90 o f
S 80
80 | 35
L s " 7 . . L 30 L L L
700 4 8 12 0 4 8 12 0 4 8 12
Week of Study

X4 FEERMABSEAE (AH8H5 NERASER. & TFAgHER) DZ1L
@®: DAG, [J: TAG. F#JfE+ SE. n=19.
*TAGICHUTBEBDERETHEREED.

*TAGICH U T 1%DBEBRETCEREAD
Figure 4 Mean change in abdominal fat (total fat,
visceral fat, and subcutaneous fat) .

MeanX*=SE. n=19. @: DAG. [I: TAG. Significantly
different from the corresponding values for the TAG, *:
p<0.05, *<0.01 (Student's t test for paired values) .
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value is significant main effect by two-way ANOVA.
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ANhb, ZRIZHLUTDAGOEKRSTH 51, 3DAGD
WHILAERIE., ZLAEDIEEE1I-MAGTHD, Z
3 L 7=HILERIOEZECHDAGOFEHMREIZOL
BoTHBEDEELLNBW,

(4) WIRFD/IEEEMHRTORS

NG LRI B T TAGD LA TH 5 2-
MAG L JEfR 3. BUTAGIZEARK X LT hMRsH &
LT, #4uIzarsfillDAghY) voinNiiti e h
%, 1, 3DAG % #E L 7= 334 DIHILERM T H 5 1-MAG
. MEEETOTAGHARMBELIZL L., 20L&
DAG fEHU# 0 il P ERRRT O EREHEI DK K Th 5 &
HEmEha?,

X5z, BT 2 &RV ER T, /DR TORBER
8230 B Th 5Bk #7828 (UCP-2 ; uncoupling
protein-2) ¥ X CHEHEE D BRE (L RIS ¢ A BERBED
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YOS EESATIE X R THB0,
DAGDERBEREIZ >V TO LD —BOEHD DI
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6. BbHYIC

DAG D¥ERMIZE DS AL R 2 L — 4 OREER
BEBIT LT,

DAG 3 R ERIBOMIGRS. ¥4 I Vv EORN%E
B2 E0meE LTOMRERFEERS 2L AL, B
O PR ER LI < HEBIHIZEDIZS VR
BAET 3720, —BOM(TAG) ICEE#BA THAT
52 LT, EHYEEEERO X TPHIOREBIZHFET
3ZLHHREERS,
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by AREORETRRBMEICH -2 5RA2ME, =2 - MUY/ I 72T 3FIES#EE L THARE
TREIZREL TV, TOEMBFERLZ, AREREOENGFEMRTOBIEFREAFICDNAYS 707 L 1 #
Wiz &k - THBRICRIEL. BRNTO F— 2L ERETRITEILI2H 5. bhbiud & VS 2BREE, KWIEH|
B, BREREMDO=Z - )T I 2IIHEL TS, KETRZOREDT — 2 & Z ORI FERRHIFEERN
L BIzHET S,
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<Summary>

The completion of the human genome program opened a new door to food and the science, referred to as
nutrigenomics, was born to develop rapidly in many countries of the world. The principle is based on comprehensively
verifying, primarily by DNA microarray analysis, the gene expression is target organs and tissues after food ingestion
for assessment of its total effect in the body. We are engaged in nutrigenomics involving protein nutrition, taste
sensation, and food safety. The author reports here on our recent data as well as an the internationally developing state

of the art.

1. IUBHIC B FUAZE Y R (20024F) 2 B0 EBEEWH 108,
FERAEMRI80fEZ L THME R0 O4EMD 7 7 L1

EVIOEETHY, £ L TEMER 2> BEFHRIZ BHABHOMZh -7 (D). 20, hA53#TY.

%7 4 (DNA) IZHIEhTw3, ZOERE(ELBG, A,
T, CO4LFTERINBIFERIIBOPIZH > THIZED,
THOBAMEALE > TWA, B FOBA, £ TH30
fEAHD, ThEFARBMEEHN2001FIZFET L

WOTY, EZTEHD -V ZD LS B8IZEEE
FIZTHZLHAHBIIE-7=DTH 5. BEROMEIZY
JALAERMERDARI EVIHE ALK D,
“Nutrigenomics (Z 2=tV ¥/ 37 Z2)" LW HFF LWL

Applying Nutrigenomics to Food Sciences —2—
The Birth of Nutrigenomics and lIts Basic Principle,
with Special Reference to the Food Applications

KEIKO ABE, Ph.D.

Professor

Department of Applied Biological Chemistry,
Graduate School of Agricultural and Life Sciences,
The University of Tokyo

22—I1LSI No.75



YA [Za— NUY ) SO ADBRMEEADINR]— 2 — —1— KNS/ SOADOREEFORED L UBRDGH

xF1 WAWLWATEYRDS / L
Table 1 Genomes of various organisms

g BEH POty WEFH
RUAIALIA 7,500 (1) 1
ILAT5X=7 58,070 (1) 467
KB 4,640,000 (1) 4,397
ADY -2 12,100,000 4 #6,000
B 100,000,000 6 #314,000
2avvaunt 14,000,000 4 #12,000
(%) 430,000,000 12 #50,000
Hroavydt 90,000,000,000 12 ?
IR 3,300,000,000 20 #¥30,000 .
FoRYT— 3,000,000,000 24 #130,000
A 3,000,000,000 23 #130,000

PHERFEE L 7z, 2002 2R ICEUDE - B - ¥4 H0
EL7-E1NERESENA 7 v ¥ THIr N, EEL S
mMuUzR, ZOSRERE " =2—-b)F/I72748E8D &
HZELEXBHLDORED TH 72, KETIE, “=a—
MOF IO RTOREDE ST L, TOH LOE
DRFTT & 2 DRSBAENDERE R EIZ DN TBRTA
72,

2. REEMHES

BRICEBAEN S 5 LIRIBENT-DEIR20FFTH 5,
ZThE TORPRIE., KEWE (—XREEE) LEFmE (Z
JHEE) S FE LTIFDRTEEN, ZThb bidsel
B3R ELTRRAETHI§ 288 & LTEHER
(ZRIEEE) » 5 O =2 2 BT SMESN IO —XT v 7
Eht, [BRELED | EFLIohToEkLD, B
BEOETDH >/, THhCMARFHES 20 [4E
BFEFREHSERIICES., BR. EERSEAL -,
Z L ThAEDOKRZE, EIHRR. BEORRBIEED
L AEHBROMARIHEL., BECE->TW3,

ZOXD BRADOH, = REBEDTZE [HREME &5
(functional food) £33 % — IV V% BEAH L, TN
YETPERICHERTHRILEE -T2, — 7
“functional food” IZ BN A &L 2727 A ) AREUIL, & &
BUERK D, [RitAEsEME S ] [ = HEEE RS
EVI X -3V EBTED 7, EIZEUTIEER
EHMZ R b7 AWK 2R EFRICEZA T H:
MatED & 2% —F L7z, “Nutrigenomics” it & X1z
ZTD &S aBEROS, EUICK T 3EEFLBONN &
LTI o hiz0Th 3, 2002F2AD* 5 v & TRifE
ENn7-28 T3, [NutrigenomicsDHEE |, [RMIIZEAN

DFFE]. THEFIZZOHF LLEHi22IZZIF AL
T35 |E, LA, BB DIIBELLERL %
Z i, ZOEMEMESICYLD, Te b O] T8
THRRENSIZZ, HEBBIIZUALON S LS &R
RHBAYTHD, [GMERD —OBIIITRI L0 52K
BIoH A ryF 1A 00 682hk, LU,
[l % D#FFEEIZE 4 & nutrigenomics DI L2 HED TH
D, BRFEARICEEBNIZZOEAFERAL T3 | KR
ERRUz, FLTHMED &, EUnutrigenomics D F
FROTIHBETEAERIMREARESREES Y, HAD
FEEL L DBV IREICIT B S hie,

Ei. Nature geneticsaé!c [Nutrigenomics: goal and
strategies | DREF A X I /-, RBEEMEOHFET

& % Nutrigenomics 3. Ba%E i UTHEL 2EKDIEE

H(ELEE) RR@E T ANOBETALS LTS
BHTHAILBIEBEL TS, ZLT., ZOFHEE LT
RD2ODEEFEET TS,

(1) RBRIVIEREBZFRBICEE TS, A LA

1o L BT OBR O
(2) BELMLLDZ PL 25T TBEEIZHT
BREROHZEOEN

% 513, nutrigenomics % pharmacogenomics & /X
THHL TS, BRPOFEER [dietary signals | 12 B —
L& TdH 53 (drug signal) L&D, BAHRTF*HEK
ICERT 524826, TOMRLBANLEEZTRES
BEMTILEMEL, ZIUBKRAH D BB LT
%, D%, dietary signals® 77 + 7y + A BIEFHE
TuIr 4N THWTEDTH S, Z LTHAIZL - T,
PERR L SR 4 £ OREE T L &S T ik b,
RERPRHBER L ORBREBEHT LI L ETRETH B &
WBARTNWB, BT 3IKHLIZ L D, @ "Nutrigenomics”
HER AR TR X M, @ Nutrigenomics i3 & 5 % HEHL
T B L& THEU B4EE (M) IRE % genome-wide
THET L0 RBEORESFELL 2hITTH 3,

3. DNA470O7L A

BEABHL-EZZLICEDECIERE NIV 22
7"+ (mRNA) » SN 3R 83 M TH A5, e b Dy
7 HRRB0BIREN B S, ERICET I N3 8ETO
FERIIR30,000TH B, & Z 2545, #Mlanth CHIRYZ
3R, TORBREVPEITD 720, & HITEHIERR
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NEEY (2 30 B) BBME ., ERICZIEEOE
EFPOBI0FEEDR L > 7= 2 VISV EXERTSH I L
BBLLAVWED, 2Thenx v S0 BEENTF
Bd, ZRITESEKRPVAZARY P ASORE S
T3HE%. MEABRE, VY FEA2FIET 3 HE
BE. BDEFTULLREBLTWS, #, §RTDE V5
BOGEE ~ZIZFAKICEARS (a7 yF 97K
fifid, BEDQELZAZERBEIATEL, Zhizfb

. RBFOBETORRBAETSZLNTES, Th
EERIZ T ARBENDNAY L 27U L {4 Thb, DNA
F oy T ERINBDNAT L 4 LB 2emU A D 2 5
4 F7 5 20RIHN3THOEBETFIR 2#BEL L8
DTH B, LERELHIE? > mRNAZHE L. Zhics
BEHA LT, DNA7 L 1 LODNAWHE &1 7Y
FA4XEEDB, TOHR, ZOMB (Mg hToL#
EFORFEREEWROIZNSL Z L HETH S, BR
BOKXKNI, 230 BORLEHEBEL, 2ORER. R
HEWCLERTILHESIND, Lizd- T, 2
A U7z & S iZnutrigenomicsid b 5 22 ) 7 b — LR
MAERLETHEHFETESH IS, ThidTurt-o®
AR -LEEAETHEVAD,

BE, FHEATHBDNAYAI Z7uT7 LA HOFy
TiE, FF I LESHASTHREA TS, E4HlAL
HEREbLE0D, KFlT3L2O2DFXNIZorrNs,
FElE 4 % DNAZ oligonucleotides & i\ 5 A, HEHE
WeDNAWTH 2V B2 DENWTH 3 (%2), HiFEIZR
HREOEERMIZ., &R L 5200MBMTHEED D
ZRIETEMAET I LIZEBN TS,

RT-PCR., / —¥#Y, RNAFuss v avunlicks
BETFREEOUERT 4 77 LYYy LAy ) -2y
FECEIRENRBBETORER. H<»5Fbh

NN - 3,000,000,000 1H 234
30,003 B’EF

EERBH ~3iﬁ%

ERRREFER B ~1 12%

®EREHER 1 01‘:*11—1_11

FaFt—4A >1,000,0008D% /80K

1 EhOF/ LAETOFTA—L
Figure 1 Human genomes and proteomes

Nutrigenomics
/v BEF - Genomics
R | EEEEY - - - - Transcriptomics
.
e i &2 /)NUH + + -+ Proteomics
{XHEY - - - - Metabolomics

M2 BREWHRICBID-_a—hrUT /ZOADEZ
Figure 2 Concept of nutrigenomics in food research
Za—hIF/EORE. BREEBRIDIEICEKS
TUAIYUYT =LA, TOFF—LFLTXIRO—L
DEE2RET / LNERD OFENT D

#2 DNAYAZO07 LA
Table 2 DNA microarray

Affymetrix A

oligonucleotides on glass in plastic
case — GeneChip

Stanford A =,
cDNA on slideglass

B L L7=cRNAZ RUOCDNAZNATUF (X
NATYILXEED EE5

B4 OBEFICHLTNY RASRBORMBEELLER
9959 RNERERSIN BHHBEENYIISUR

FE (BB DORNAD S T3 (ZODEERARD

TRIRBITHATEE) CDNAEBESHICNSA T U S
A XEH3)
ERMESEHN EREREN

T%7, DNAVA 207 L 4 kiZEBIIE EREON
BREFUTHDH, —FIEBETOREENF -4
BEONDEICEEMA DS, LisoT, DNAT LA
BHIBohET -2 AEBESBKRA vV PIZE B,
Affymetrix#t D FE, F—2R3FFF -4V 7
(MicroArray Suite) # VT 5 &, £3D L% T
FRXLTrANELTHhEhS, BEES, V5T 0
HWE(REE). BREORE (BREFPZEDHLNSE(P). K
FABE (M), B ohia(A), REDEREZE, Gene
bankiZ B8 E N TV 3 BIZFOFHMALENETE NS,
—fHZAT EHE IR EBIRTFEIREN LTS, M,
2ODMBRINREDEL 2B E L 5 RBBAIEZ. BE
OEETY. FlAE, —H TP AT A L k58
BFIXEETRETHSB, 2FDEDLS LBIZTE
WEET . E0kd aBHELEOMNIE->TEE
5, REAZDESIZUTRDAAE L LT BIZFH
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%3 MicroArray Suite |C K DEHTIER
Table 3 Outcomes from Microarray Suite analyses

Signal Detection Det. p-value

AFFX-MurlL2_at 3.724 0.941556
AFFX-MurlL10_at 2,005 0.937071
AFFX-MuriL4_at 0.716 0.999143
AFFX-MurFAS_at. 3.294 0.760937
AFFX-BioB-5_at 176.314 0.001593
AFFX-BioB-M_at 457.757 0.000085
AFFX-BioB-3_at  212.980 0.000127

COVPFF PP

Description

M16762 Mouse interleukin 2 (IL-2) gene exon 4"
M37897 Mouse interleukin 10 mRNA complete cds”
M25892 Mus musculus interleukin 4 (li-4) mRNA ----

M83649 Mus musculus Fas antigen mRNA complete cds”
304423 E coli bioB gene biotin synthetase (-5 -M-3 ----
304423 E cofi bioB gene biotin synthetase (-5 -M -3 ----
J04423 E coli bioB gene biotin synthetase (-5-M-3 ----

| |

|

BHES RBROBRE
“Presence
“Marginal Gene bank[CERZh
“A”bsence TS
ornax  REOREE

BEEETESH5. ChDBOBREY I FLBEDOR
(B NEISEARE LD, WmEDY 7 FILBREDREEE
EREELED., HBHEDOAZRY v 7 RICEMER
2720, HEIVEREELTEIEOFKRIZEIDEETS
BETFEEFEDIORILLTLhBEHFETH S, DNA
TLARSLETEY-ATHY., ZheMELTR
CH T SN 2 BETH I FONICRDIT 2 TH S,
HEtFOHEL . ZTORFPOBREREOMEIEL - T
RUHTEROD 2BIEFHFROMTIENTES L
Bbhs,

BTz o0 BHHEETT5,

4. HHRH

Q5N EOREDREOKEE

WHERKFOMBET N —TE, NETNT vk & I80
BHE L-ERET Y MZBL, ZOWMREHIEA VE
Bae5al-b20OHRELBEL TS,

M7 v b (Wistar) 2282971, RERFHCIZ12% 70
7R AR WEEBIZIZ12% 0 ¥4 AR A 7 HERS
L%, ThFhoBEOT 9 2o FEAHHL, £
RNAZ#IMH L7z, MHRNAZXIZCDNAIZ, &51C
CRNAIZE# L 2%, 7 v FEXOHE000DEBIET %R
H|X¢7=DNAY 4 7 a7 b4 (Affymetrix U34) {274 7
&AL X EHT, .

B OR. WHEEEE kR L CHRBH 25 LoF
BEABE TRANPENL L BEFOBBIILIIRAK,
22T, LAEHESieh-0E61, TAXHASEN-D
$50TH - 724, BREODIZ, FEEASichZED
N3H5D153 AL 27 u—RHMEED 2 ¥ & (i
% ¥ hydroxymetylglutaryl-CoA % cholesterol 7-a
hydroxylase % &) OBIZTF TH - 7= (F4), FE, 7F

DAV AT a—-)LIRE IR TI3+8ng, dl. XHE
BET68x6mg,/ dl(p<0.05) TH7=DT, FILF v EH
RY ZOWROERSPBIZETFLALTHEI NI &I
x5,

O 25D DEBHRDOIREE

Mrzbid, YA IVOERRATHE A T4V >
7y FPOEFIZBAL. ZhPOEOERBEEHE (72
EAREHER)ICE L BHEALOENRTNS,

REHOI v POHIZES0u g/mlA THA v D
0.IM¥ x FL A * ¥ F (DMSO) Ak & HBERED 7 »
DEIZIX0IMDMSO % 5.2, 4R¥MEITRIZ = iR B4 4§
Hi LU TARNAZMH L 7=, Bl ERC 0B fE CREREED
CRNALXHBEDCRNAZFE L, TV A @I &7 - 7=,

ZORR, ABEHOEMREME T, RIFFHEH
¥ 38 V0B Th 5 FEMMEATUR (MHC) Bl 8
EF. HHBOREZ VS0 BOBIEFAE . F K
ZHFET52 0850 F T 5 8RFHA LAz
HERTOBZEAHBLE, ZhiEHTHAL V%48
U, [0 ] (hot) &V BEMSINIIEA 6= Z LM
Eohlbehh, ThEedEgL OB HED Y X
FLHBHRLEREZ L ERET S,

SERREMTFADHA

B EFEARZORI S V- T K OIRBAZEOH
BN —TORREREF— 213, MEOTLLE—-FEHR
FRDKT VL r N ERSEERFEL . 5. K7

x4 @y}fﬁg%ﬁlcmébt%ﬁb‘*ﬁftLﬂti%fﬁ?

DOREREDE EDBRGTFH :
Table 4 Numbers of genes whose expressions were
up- or down-regulated at least twofold in liver

. : 12G PF
Functions Up _ Down Up Down
Growth factors 3 3 3 5
Receptors and signal transduction 3 3 4 25
Energy metabolism 2 6 4 10
Transport and binding proteins 2 6 6 9

. Gene expression control 5 6 5 16
Stress responses 3 2 1 3
Cholesterol metabolism 15 0 0 1
Lipid metabolism 0 6 3 8
Metabolism of xenobiotics 4 2 7 5
Amino acid metabolism 2 0 7 13
Biologic oxidation 3 0 8 7
Inflammatory responses 0 0 0 2
Cell cycle 0 2 0 6
Cell structure 2 0 0 3
Ribosormal proteins 0 0 11 0
Unassigned 17 14 38 51
Total 61 50 97 184

12G: 12% VTR, PRI U IRORE
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VLY VINEBIRBOBEABNTH D I N T Y RTFF
BINT VRO T IV BIRAME RBENCERED
BN EEFMERTHERA L2, HRBERFORHDS
KT VLS NER & REREUR, FREAR L LT T
v PEFE L. BECE-> T, HFERNA—c DNA—c
RNADHE#1T 5 7%, TVA BN %757,

ZOMR., AR L IHEFE TCIZERSOBETRES
RRETWBZIEERWAELE, Zhid, 7VATF VhE
BABEEONERLIZEALED L R OVFEEH8000D
BETIHLUORLEZZL2BKL, KeficEHL T
FEThDILEWED,

ZDESIZ, Za -t I ARERREEOE
RFPHICE R EhS> 20 ThH S,

5 &HIC

by ARTEDSRTIRY 7 AMERFAIARZE GRZ b
7 LRE) OBROREERIT -, RERIE - KERE
DFEBLT » 2 BEMRERZOPIIHEL 220 —
FUF L I o RE, BREEMEEDLERBDO 20 LT
REXDSR & MR ICIT L, ERICH T2 RMOB = (B
BE) DRHE & RIERNIC (DNAL ~ULT) BIFS 5 iftE
TH5,

ZDED EMIREREETIT) 229, S HEAREKRE
PB4 ar B2 RRHC ILSI Japan B4 360 [ B REME &
my /I A DHREND,

B P
FIER BEF (BN TV D) mpiet

19694F BROKEKTFRERBFESBWER 2%

19714 FAFREERBF AN A YFE s LEEET

1973~778 72V HERET 2 — 7 KEREFHHER

1977~84%F  BROKK T REFRFHING

1984 ~914F HRWAFEEH R K2

19924 HREKEREDR BT

19944 HEAFERFRBRFE MR ER Bz

19964F HEKRFREREEEGREMEH 888 (REC
E3)

BARSES, AAREREED. AAREM¥S. BXRKEY
2. BESFEMER '
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1. 5

7 A ) AT, 1978FIZRE L ZILSIOHEEIE, 52
HAEKWW0DZHRE,I OSBRSS, EAMRBICKER
L7, HAZEIZFEAIZILSI Global Dt A THRTE
AATaY s MIBEL, ThEDOERIZTE T
BH, —HTRIV—FA4F— (=FERD) LHETEA
b, ThabB, ILSIOMIEOKRY . ILSIO T
J v FIZIRAF (%) 75135 0 T, ILSI Global N D &k
BHETELLORNTHB.,

BEEM R SRIZIC OV TREBEETHERRO -0
WAREDEHEH T, HEERE [ HROBEEMERROBIK
LERE]. [BEMAROBERT PRI L HIEIC
B3 - LT, BIZREBERABIRL T
XEHAFBIL, BB TE 15, ZOREDE
BRRIEZ D%2001F10H/%) THE X - [HEER
mo FHEER B KUCHANSE N THAXE» 6 BE S
(e

EUTIZE L LILSIDEHICANEENEAIIRT
W3, BENAERTOY s M ABIOMRE D
WTE D, BB AEDMAD I TZ ZEERMOM
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BRI fRARE L=
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IZTREERICFHEDOMEK, FIEHE TORAHME o h, 5%,
BRME SR ZORKEES BN TH 5.

"ERRE OBRNRFIEE L THASHBIZRE L-#
BEMRRDOY A TV AR, TOLIIEE, - y3,
EXITGEVWBEh TE T35,

HADRREZEDRREIZ K8 5 B2 ERD—
DTHB=2a—bIT /I IV R58H%, BOKEFEALD
BUNUIIEDIZUELRD 5,

HAD BT 25 Tl S h - EHREOERIN T
EOMETEL LT, REBREMHALIEEBIZET S
NTIIVDE A, A FOKEIIRIE, & M7 ADRH
LADET, 7—7—A— FEEXT / LR8IEED LS &
E#, AIEEBANERABE,» N TS,

SF, BETHEZNA-BABZLFEREREDES
FMRRERR T, BEFRELE (RIRFAEMTECRE Y
KE. 74 7942 2REEBER) 13, V4 A Hiff
MAERLENEZIIERL T30, REORMESE
EFHRLOELEBEEBTHIEEOZEH LSOO L=,
ZDZLB5%,. BREBOIE - B - FlZL >TAWE
Bl REHETH 5,

2. RE
ZDE> 5EFEEZT T, ILSI Japanid. BREER

DEEL L TFREER LT RiTHELHFETHEL .,
R R A BT 5 E 5, TBUSH LT/ A DO ESHE
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HESHENKIMETE LB D AL 720 IZFNEED
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FAREICBEEINSZEZERFEIIH > TE, XDKD
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Q@RIRH & HAEW ORI,
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QEBAREOT T Y=V v
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®FHRLDOX v v -2, BRELBEGRHEL

ENELLNB, }
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<Summary>

Water is a very important resource for beverage industry. When well water or tap water is directly used for
production or used after certain processing, the control of its quality markedly affects the quality of final products. In
Japan, the Food Hygiene Act requires the use of water “appropriate for drinking”, imposing 26 requirements (as of April
2003). The law requires water analysis “once a year or more™ according to “control criteria”, but most manufacturers
appear to perform analysis in more than the 26 items a few times a year or more. Due to the establishment of WHO's
Guidelines for Drinking-water Quality and marked revisions in the Waterworks Law, it became necessary for beverage
manufacturers to re-evaluate water quality control measures. This article presents an example of water quality control

to meet the established water standards in Japan using a beverage manufacturer as a model.

Safety Assessment II-4 RYOICHI TAJIMA
Safety Assessment of Water - Quality Assurance to Executive General Manager
Meet Water Standards in Japan Research Institute for Quality Assurance,

SUNTORY Ltd.
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Table 1 The standard of “Appropriate for drinking” in
the Food Hygiene Act.
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Figure 1 The transition of water supply law revision.
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Figure 2 Water exclusive use drawable type refrigerator.
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<Summary>

The fourth session of Codex Ad Hoc Intergovernmental Task Force on Foods derived from Biotechnology was held
in Yokohama, Japan, 11 through 14 March, 2003. In this meeting it was agreed to adopt “Draft Guideline for the
Conduct of Food Safety Assessment of Foods Produced Using Recombinant-DNA Microorganisms™ to step 8 of the
procedure.

Many issues related to food safety were discussed especially concerning features directly related to microorganisms:
rapid growth, relatively high mutation rates, possible survival and colonization in human intestinal tract, gene transfer to

and from intestinal bacteria, interaction with gastrointestinal flora, and so on. After discussion in the light of recent

Outline of “Draft Guideline for the Conduct of Food TAKASHI SASAKI, Ph.D.
Safety Assessment of Foods Produced Using Food Functionality Research Institute,
Recombinant-DNA Microorganisms” which was Meiji Dairies Corporation.

agreed in March, 2008.
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biological information, the session succeeded in providing an overall scientific guideline which was agreed among the

participants from all over the world.

This paper describes outline of the draft guideline containing 4 sections and 60 paragraphs, together with a brief

introduction of microorganisms used in production of traditional and industrial fermented foods.
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(Foods for Specified Health Use).

This year’s Codex Committee on Food Labelling was held in Ottawa in the beginning of May. The session was
attended by about 200 delegates and observers representing 38 Members and 30 international organizations. This
report summarized the discussion and agenda items, mainly the Guidelines of Use for Nutrition and Health Claims.

The Committee agreed to advance the Proposal Draft Guideline for Use of Nutrition and health Claims, which
includes “Nutrient function claims”, “Other Function Claims (formerly Enhanced Function Claims)™ and “Reduction of
Disease Risk Claims™, to Step 8 for adoption by the Codex Alimentarius Commission.

This advancement will influence regulatory systems in member countries. Japanese Ministry of Health is expected to

take a readership in this area with scientific and practical data and experience of the approval regulation of FOSHU
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Report of the Codex Committee on Food Labelling

Dr. TOSHIO SHIMIZU
Fresco Japan
Scientific Adviser to ILSI Japan
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IZHIHS 2 -0 0EBH T — 2 NEFE Iz, HESIIERF2RIZ7r0 -7 v TO7—-2v 59 7HRMBEL, KE
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<Summary>

Short-term carcinogenicity assays using transgenic mice were adopted as relevant testing models for evaluating
carcinogenic potential of pharmaceuticals in the Fourth International Conference on Harmonization. To validate utility
of transgenic mice assays, ILSI Health and Environmental Science Institute (HESI) had organized an international
research program that was collaborated with pharmaceutical industries, regulatory agencies and academia of 3 regions,
Japan, United States and European Union. The results of this research program were reviewed in the workshop held by
HESI in 2000, and a platform database for use of transgenic mice assays was established. In February of 2003, HESI
hosted a follow-up workshop that provided general information regarding the application of transgenic assays to risk
assessment in regulatory agencies, and facilitated discussion regarding selection of models, optimization of study
design as well as impact of transgenic assay results in an integrated risk assessment. It was clarified in the workshop
that transgenic mice assays have already been utilized in the US-FDA, and are expected by Japanese and European
authorities but still have some future tasks in background data and optimization of study designs. Transgenic mice
assays will be widely used in the near future. Therefore, continuous investigations including additional validation efforts

are required to optimize study conditions of these assay models. Further contribution of ILSI HESI in this field will be

expected.
Report of "Workshop on the Utility of Transgenic MAMORU MUTAI, D. V. M. Ph.D.
Assays for Risk Assessment" held by the ILSI HESI Toxicology Laboratory
Alternatives to Carcinogenicity Testing Committee Pharmaceuticals Research Unit

Research and Development Division
Mitsubishi Pharma Corporation
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1. FUBIC

AFE2H20B827 ¥ ¥ b v DCIZ TILSIE R IER 2
227 (ILSI Health and Environmental Sciences Institute,
ILSTHESD i2 kD FHEEhzT -2V gy TV R
Vrzy ey RAEACERRSAMRBRD) X2 5F
itz 31T 35 R (Workshop on the Utility of Transgenic
Assays for Risk Assessment) [1ZHE U7z, 2MEIS,
H - K- BROEESHAFLFOFEHNYE . BIFERE
BRI RE L L UCBEREMRELLEHBOARD TS
0. BA2 5 QB EEREREEREROHF LERE.
EERFY P RHEMOTER KL, HEBICEEL X
UBERE, 24 (EEEET) KHFE L 7=

AT BENZF I VAV v A (Tgv Y R)
RO EHRE S A MERER L ILSIHESIOB H D IZ2DWT
BRL. Z0%. SEOT—2V 29T ONEEBRET 5,

2. EERZOEDN AMSEM & ILSIHESI

(1) EERORED AMTMEICBEIDBICHAI RS 1>
1997 1Bt S h - R SBFNIBET 5 H - K - BkD

EFEN—EF 4 ¥—-2 3 VRB(ICHA) IV T, BX

BORENAMFMI-EHEH 4 FI4 VO Ehi,

ZDH4RIT4 VTR, Zhr o DEERORES AR
ik, HEREHENTERF9 bBEUTY 202D
DEYEE O R A AMRERO B IS E D < Mz
AT, 99 FERWERBREB L TgY Y 25 2 Hw
EHRE L RO, EAYOEREROBFBIIL U 24k
T = ZIEDOTRAEFMET 5 Z L R & h - (R,
PROREDAMIMIE, 59 b vy XEMWE3E
MEw) REBICHOE: 2 AR ERB»PLTH D, B
ERORRE T ADHTEEDRREH LIFHE ., 2L
TELDBMEET B 5L ORL LFBELH 572, 2D
HAFTAVE, Tho el A, HLOREKHOY
AEHRTHZ LIk, RERORMSAMIE %A R
E LD, HEER O % FH 5 H ik oMl
IZEEE L KR EREDEDTHE LT L 5,

(2) Tg®I XERAVBERELV AMSR
ERAMFMICIDHTE 2RO S 5Tg~w ™ 2 (F
HE 79279 bou28E&BHTV3) L LTR,
ICH# 4 F 74 VABRIZR4ADDEF AL S AT
72 (%2, ThoDEFALEWIE. PABETHEAL
72w AHBOENAMBEIZFRDNABIEEET 2
RFEEETIZITHY, ARREDRIAENEL .
LERBAMENDEZME LT NI EARE S A TH

%1 ICHHA RSA USRS ERRORED AL

Table 1

Carcinogenicity studies for pharmaceuticals cited in the ICH guideline

EEE

Testing model

EER A EIL7E4
Experimental Total number of

SERIC 9 B

Periods needed for

period animals full evaluation
a) Rat 24 400 Ll £ 3
2y 400= 3y
b) Mouse 1.56~2 4 400 TpL b 2.5~3 4
152y 400= 2.5-3y
¢) Tg-mouse 6 7 A~ 200 [ELLTF 14
6 mo= =200 ly
d) ZOMOHHFERE TV 2 #R~14  200[LLLF 6 7 H~15%
Other short-term models 2mo-1y =200 6 mo-1.5y

1 EROAAFTA2 T a,
B5o

D% LRI 5o LB LA = ALBRN %

Existing guideline: Carcinogenicity is evaluated based on a) and b).

mechanistic studies included if necessary.
a)lZ MM AFHE RIZIE U Tl % oF 723 % BRL,
EEERR AN =X LR 2 GOREFTMEEIT o c.

2. ICH 4 FZ4

BYDTEIRTHI L BTREL T B,

HORDH YT, ke

ICH guideline: Carcinogenicity is evaluated totally from all available
information. Two studies. a)+ c) or d) are required. h(_)wever choice of a) +

b) is still accepted.
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F2 ILSIHES|I ACT CI&EIS NI TeN D RETIL
Table 2 = Tg-mice models studied in the ILSI HES!I ACT

ETW (97 ADARK)
Model (Strain)

TEX - REELT

Transfected or Inactivated gene

rasH2 mouse (CB6F1)®

BABET .

© F 74 [ c-Haras BX

Transfected Human prototype c-Ha-ras oncogene

p53 knockout mouse
(C57BL/6)?

Tg.AC mouse (FCV)?

XPA knockout mouse
(C57BL/6)?

XPA-p53 double knockout
mouse (C57BL/6)

PAREF

Transfected v-Ha-ras oncogene

WAMGRIET . p53 (FBI7LL) KIE

Inactivated heterozygous p53 tumor suppresser

gene

v-Ha-ras A

DNA 5EEZ% . XPA (A7 L) RIE
Inactivated homozygous XPA (DNA excision repair)

gene

p53 (FEl7 Lv) K. XPA (@7 L V) KiA
Inactivated heterozygous p53 and homozygous XPA

genes

Q) ICH 74 F7 4V THIRENIZET I (Testing models cited in the ICH

guideline)

oo Tgw O ARV ERRI/AERBRLE. Ihs
Dy AR, ERFBICHARTIDEHHE (61 A) »
DHECEIYE (RROEFLIT) TRA/AMEBRET
ZRBTTFLTH 5,

(3) ILSI HESIDEREHFERE

ICHH 4 F54 Y HABIWZRETIR, ZTh6DTg
7T A EAWEHRERAMRBRE T UBREESKDFES
AMMICEEH TH 32200 TR, BOEBIHENL X
NThkdh ol $hbb, ICHHFAI P4V DRLE
RAFTHED KA % EBH L T 220101, BSAFRKED
BELBRMOEET & # - HRIEHE. BXUZ0KE
BohiF — g X— 2 IZHE T EET T LOH b
BRBETH ~7=, Lo L, BHEPAMABRET L EN
ACLEBHIMII6, AL S1EE2ET I 05, B
BRI CARME L 7 — & N — A F WS B 7= 91 SRS
ZML-ERAROBBEESNTE -7, 22T, ILSI
HESIAHBR L 40, B - K - ROHHLF, W
¥b L UOZEABRBERE L2 MY 5 ER&LRNZE (ILSI
HESI Alternatives to Carcinogenicity Testing Committee,
ILSI HESI ACT) %8 1997 4EIZ R E L 722,

ZOEBRHEFZEICE. B - K - Bk S EH40R D ORF
RHRPBEL =, ZLT, & MIEBABDOS 3 EE
m T MBICOARPAMERTEER, I URES

AMDENE ERTOSERERL UTEH9WE 28V,
AFERE T T, R2UTRT5DODTg~ 7 2 & W5
RBAMRBRMTbN, Zh o DORERAEIE. 20004
HAIZYY Y VDCRATHESIA ER L 727 -2 ¥ 3
v RIS N, RETLEMOREE. B2 ARED
Bowth, BEXEYENORICHEREZE»S. &
EFLORBAMFMANOFHYE L RIS T 20wy
TR L 55 F -3 X—- AR E RV, 2O
R, BYVORENLS, BIRORENE. BIESEWEAN
DRIERYE, BARPAUWEORMELE,»S, H
EOEEREIYIFRIFER A e XD A AEET (c-Ha
ras) A L, fEH L7=rasH2~ 7 267 & S AEIEIE
T (p53) A REMA L ¥ 5 Z LIk D KRETHEE I I
P53/ v o T ke 24 OFRMHE L G X e,

3. HESIACT7—72av 752X Tx
Zy I REAVEERARS AMER
DOYZXIFMEICH T 2FRAM

AE2A20BIZ7Y Y + YDCIZTHESHZ & b F{gX
hWizT =20y ay 7T, ICHHA P54 ABHSE
MAEEHED, Tgwv ZAETFILOEBHKKE. B -
X - BROBEEDZRELFIEB T STegvy Z5HO-E
HAFE A AMERBROFHEIRTE, 734 A EE R OFHE~DH
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AT 5-00H LOETILEN, T 5 L OFR & EERET
BOR#EL, ThoEHETLERNAY 20 DRAEF
BADEHAEFIIOBTRE SN, B - K - BROMAHLY
B, BEPEBLUTHT I7OWEEOH TEHHLE
REBMRITHNI,

(1) B- R -BROLBOBRBLUVTgTIVAET A
) UE
KE : FDA (BRIZEZEME. Dr. A Jacobs)

FDAE# S 3fiffE ¢ >~ # — (CDER) X, ZhZTi
Tg~ 7 A DR H AMRERIZ DN TTIHDOREETE
L3HDRBRERMEREL T3, ZhoDBEEHII
P53/ w27 b2 R BV TS - 72, BIEF
MENAETALADET LI ZORVI D ZEA.
FDA-CDERWp53/ v 7 77 b v R & HOZRBAH
FAThs LWL Tk, HEEHHE - REOEESEFO
BERIEETATH 72, TD—F. pb3/ v I 7Y
Py ADRERE UT, REBHICH T 2B EWE
T B RIDEDIESDE FIRL -, REICBHT S
EHIDBA. FDARTGAC Y 210 & HIEL T3 45,
BROBRICLDERIEDS ZLITER TS LEL D
BZLARELE, £/, ZOTTFLEREIAMYE &
BHPATHE—L-(RXPTELENIENE, VAIFE
i BNTORANHZZ & %R L7z, HATESX
WizrasH2 VU 2OV ik, BIETFEEEOAEIZHE
HOoTHEALIBETLTHLLEORBAETLEN, &
HHFE UTRBREDL ZA400RBEE & 120K
BEEDOATHDEDIETHoT2, IHETORITE
LT, WTFRDEF L EFOTBA T EH - DORBRE
TRRAKRLESDIRDTHD., BHbAY 220K
AFHMEIZBEH I RBREOIDIIT ELNI L 2R
BT ENHBZ L. HABHYOERH LA A &
DRBRFIZDNTHEDOREN S5 Z &, B 72,

BEXM . EMEA BXME#EFEEFT, Dr.]. W. van der Laan)
200247 HIZEMEADRESRERS (CPMP) i3, &£
HAELBSOERERIT T, Tgv v A &HVEHR
BAMRERD S H5p53/ v 779 bv ¥ X krasH2w Y
A%V 26 3 ARBORMEE HEER L LTERT 3
LOBEDNEVEAR LI LERBI L, ZOUE
E. BELL AT, ZOREBRBE. SABREUEDEELT
HANDEROBRHAD LT EhEeDIETH 72, T

Zbb, FEO2O0DEFLBEEEDBEIZO>VLTH
AEBEUER S TVBZLAFMME N, —HTGAC®
v AIEEICBET 3EANCOWTIRERMENSH B .,
REOrAMFRMERICER T 2BAOEEEIARL S,
XPA/ 927U P B LUXPADPSIE TN/ 9 o7 b
2y ZANIDONTIR X 6 BREEAS BT &Il X s,
7o, FHRPAMRBRORREE LOPE~EE LT,
20~25L/FHBAHNBZ L, I VAV yIvY
AT THELSBER Y 25 AV EXEEL L OB
N2 B0 LR ETH B LOTHMAETRL /2.

BA BEE7EE (B AREERMERREEEDA
BSR4 —, L B H-R)

HEREZ, Tgv v 2EF L ORBRKE L BT 5
ZEIZED, RBAADIZZLPEDAMEOKRE T
BEL BBZLAERIZEIVTREIAELZ, ZThEDET
LEFONERBAN ZAZEMIZO>OTIE, 1DDOEFL
TORBREIZERORBAA DT LPEEL T3
ZEIIHBET OV E DB LEM L, £7/-. ICHHA
FI4YOMEEERTE-DIZETEY Y X & &8
LORERR L LT, RBRHBOEHE+ &0 - MEL 2.
FHEHBICIS U 2Rl LR E T L OMAEEIRS TE
5E5IC, RALETLOBRREED TO Z L HNEE
ThdLORMBETL. BEREMEIZL T 2BDEA
RMAEBR L, BERBX UK THE SN T 514
EREBAFMEIERATRE A Tg? Y ZEFTLIZDNT
AL BT, RS TREBEFREEMEOREIZE
P53/ v 27U b e A dH B idrasH2V U A4, EE
ETEEEDEOBRIIZIZrasH2 e Y AAEIRX B S
ZEERELT,

(2) B - K- -BAFLBOEZFOHEERIIO>VWT(Z
7 > MILK%, Dr. J. Goodman)

Dr. Goodman I 3BHHI L BFDO REAKRIEL, Tg~v
AETNERWEREBAY A 7FHEIZERAAL W TO
52k, ThOoDRBHEMBLMOY 2 o FHlIZEH B Z
LEBALTERT S Z L 0EEMERLEZ. H - K-

EOMBOREHHEE LT, p5S3/ v T Ry R E

rasH2=7 U A ZEEFOENA ) 27 M- HFHTH 5
LY LTV B2, TGACT Y 2T O TR EEIZ RS
TEIERERIBELTEENHD. XPA/ v o7 b7
W A L CRERLICE > TOA D EBIFL 72, £ 7=,
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(3) AR

FEREDOHHBRORBAEZT, BREATOTEVIAD
FIFHICB 3 2REICOWLT, RAFTw1TTbNI . p53/ vy
7T b IRIDNTUL, BEFLBIREBOBERE L5 [E
RFREEN ] DF A FOREL. FEREREZRYE L
MEBAEWEICE T 5 BREZMEOE MBS OB TR
Kexhiz, —F. rasH2=w Y 2B LTI, BIZFEENE
FOHBIZTFRECEOMEIIRIELE DI L1 LBV
ARSI, EOABREIAT - 2OFRILEEN, K
ETFVAZDNTE, FEOIPR, KETORGEHISES 7=
B, BT — 2 OFEMEPIBERLE N B Z L Ehi,
AERICHOVIHWEIZ OV TR, HEF A R, 5 |
ILST HESI ACT DIE#¥ER 5 SABRE B THRE SR T2 E
BRftdy /- D ISIETIFEICA L T TH D, 20~25LFE
BREYTHDLDORMBMERI NS, p53/ v 7T
by 2200k, REBRR, ABRRBREOER, 5
PEXT BRI E OBIRE ICBE 4 2 B IRET O BBEMIZ DN T
DERPH E I,

Tg~v U X EHOWERBRESENA U R 75 MIZ 0
MIEHL TS ML TR, W22 Dr—224
FAIIEDOTEREBREBR B TR,

4., HHYIC

CICHHA FI4 VHARBEINZ197HEDOE T, B
ERORDPAMFMOVHAEBANCEZLIHNETH
ST, FREOHIZIIEEDS LTV I A %
FWEBHRRE T VOFAM 4 ERRTEL 74 &
=72, UL» L, ILSI HESI ACTDHFIFFE A K & KR E
IS, EIAMEEBRETE- T L, £ 7-FDASHEERE
IZps3/ w7 b ZDFHEHELZZLEH D,
Ih o EHARET L A BER ORI AN AV
ZeNDEDLWRDELSEHSTETHWS, 72, &
DI =2 gy TTEHEIMER UzrasH2ETF LD &
BLARAMELE M X h, KETORBELFRHEE %
EFA32L LT3, 6EFIOHTA FI 4 Ly ABOEIZIZ
MEBETEEVVERTH S,

Tgvy A5 HO-EHESAMRBREF LT, B
BERMED AL S TEERFARE T X b ORI E HEHEY
KOHIBOKE TEFAREVAEFIZ, KT -2 3y
TH#EDHESI ACTHAZhE TRAELCE-F5IEE
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The escalating lifestyle-related diseases that result in increased medical expenses are a deepening concern worldwide.

Many countries suggest health promotion programs focusing on basic targets “diet,” “exercise”, “relaxation,” and

“education” to maintain and promote healthier lifestyles. However, when considering diet, nutrient intake control is not the

sole consideration. The use of functional foods are also note-worthy, as well as systems for health claims labeling and

evaluation of food function, which are being widely discussed across the globe. Understanding the effects of health

promotion programs, namely diet, exercise, and education, and reviewing up-to-date evaluation systems will be important

for achievement of an on-going success in combating life-style related diseases. In response to the pressing issue of

lifestyle-related diseases, ILSI Japan is convening the 4th International Conference on Nutrition and Aging: Science in

Health Promotion on 19-20 November, 2003 in Tokyo.

EEREOBE

AEEEROBME Thicff > BEREOH G, HFE
WEBEOREE-TEE Lz, ZOETHES]KE]

(KRB [HE2dhE 35 RBEEE ST 7 LMERE
NTVET, RIC[RBIDOBER» S, RERFNE
DFHMOAL 6§, HEEMERREEE M U @R
D7 Tua—FHEE Sh, BHNIZERAOEFREE

The 4th International Conference on Nutrition and
Aging

TAKAHISA TOKUNAGA

Task Force on Nutrition and Aging, ILSI Japan
Director of Nutritional Science Center

Health & Bioscience Laboratories

Meiji Seika Kaisha, Ltd.
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Wednesday November 19
8:30~ Zft - B
Registration
9:30~9:40 2 0HE
KAt f&— (ILSI Japan HEH &)
Introductory Remarks
Shuichi Kimura (President, ILSI Japan)
9:40~12:10 §1. (RO BRHERIEBCR [ B & TR |
Health promotion policy around the world: Overview and current status
9:40~10:20 (R ] R aA 1B

HADEFEREEBCR T2 H 421 & EY ()
Bl 22 (EZRBERP 2R BORFFEE)
“Healthy Japan 21" . Health Promotion Policy in Japan
Toshihiko Hasegawa (National Institute of Public Health)

10:20~11:00 KEDEFSGEBGR [~ L 2 — ¥ — 70 2000] DREE & R EA RS
[~y —E =7 2010] (JREH)
74— a7 4 (ILSI AH)
Overview of “Healthy People 2000” and “Healthy People 2010" :
Health Promotion Policy in the USA
Eileen Kennedy (Global ILSI)
11:00~ 11:40 s 35 45 B R FERE 5 oD BRI (R0R) R @A 2B
A BUE CRBBBEISET R AT 1235)
A Successful Example of Health Promotion Program for Region
Masao Ishizu (Taiyo village office, Ibaraki prefecture)
11:40~12:10 HEEILE
Question and Answer
12:10~13:30 R
Break
13:30~17:50 § 2. ETERDN P L BRESNE T 0 S T 4
Lifestyle-related diseases and health promotion programs
13:30~ 14:10 [FEANR L LENATOS T 4L ROEE] (RE) HE ALk &A
ILSI SEA
Intervention Program in School Children and Verification of Its Effect in Asia and Singapore
ILSI SEA
14:10~14:50 [BURIZBIT 51 ) 20 BT REW TP 7o rsaez0al%]  HE 7L &7

wE % (W) BRAamEAEF M kR
Effect of a worksite health promotion program for the prevention of cardiovascular diseases in
middle aged and high-risked employees

Takashi Arao (Meiji Life Foundation of Health and Welfare)
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14:50~15:10

15:10~15:30

15:30~16:10

16:10~16:50

16:50~17:30

17:30~17:50

EEEILE

Question and Answer
k&

Break

[EHETHO-HDOEREET 0 T 4 R EH EE
AR R GROEERE AR ATTZAT)

Health Promotion Program for Prevention of conditions

Requiring Long-term Care in the Elderly in Japan
Takao Suzuki (Tokyo Metropolitan Institute of Gerontology)

[EEEER T L EREE T s 5 4 W B E#
u—35 VEVXCKEZ7YKE)

Prevention of Lifestyle-Related Diseases and Health Promotion Programs
Laura Simonds (Tufts University)

[EEEERO TR, BEICk T 2EH - KEORE) R HH Ei
Ho Bk GREb KRR ER)

The Role of Exercise for Prevention and Treatment of Lifestyle-related Diseases
Toshio Moritani (Kyoto University)

HEISE

Question and Answer

18:00~

Bz

Reception

<gE2HH> 11H20H (XK)

Thursday November 20

8:30~

Zft - B&
Registration

9:00~11:30

§ 3. RESCER R & Pl B

Effect of nutritional improvement and standard for evaluation of nutritional improvement

9:00~9:50

9:50~10:30

10:30~11:10

E-5F ) MR K B
[ EEERO— XTI L Z OFHE CRET £ 2 2~ 1) §5E]
&I vhlE (KT RERE)
Primary Prevention for Lifestyle-related Diseases and Standard for Evaluation of Care
Yasuo Kagawa (Kagawa Nutrition University)
[RE G & BEPR S o 7 12 B & R R TR L =3 K B
W e (2 = 2 RERIEIFZERT)
Effect of Exercise and Nutrition on Obesity and Diabetes
Yoshio Ikeda (Body Weight Scientific Institute)
[EARIMAE B HEAND 7 71 — F & Z D ¥ M BF
Tk R (TERFEARFER)
Treatment of hyperlipidemia and it s evaluation

Yasushi Saito (Chiba University)
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11:10~11:30

HEEILE

Question and Answer

11:30~13:30

K24 —+*yzy B K&

Lunch Break and Poster Session

13:30~18:00

§4.=2—MU7 I ANH@BEILD
Health promotion based on nutrigenomics

13:30~14:10

14:10~14:50

14:50~15:10

15:10~15:30

15:30~16:10

16:10~16:50

16:50~17:30

17:30~ 18:00

(R T L ERBEIC B 52=2— b T 37 20EHEN Wi wH
Y a2 v It — CREELA ABZERT)

Importance of Nutrigenomics in Prevention and Treatment Strategies of Disease
John A. Milner (National Cancer Institute)

(77 6442y 2056 R7-BYEBCHROF M - B & aTaEME: JEE £ i K
B KB GRERK K EFE)

Evaluation of Food Consumption from the Point of View of Genomic Science

: Prospects and Its Possibility
Taro Shirakawa (Kyoto University)

HEEIDE

Question and Answer

priE

Break

[RSHOBEEN L REMFMO7-DDOH LN, v —H— ! JE & gl Mgk

2a—bY¥rliez]
RV T7v AAv (T LTINOKE - REHER)

Nutrigenomics and nutritional system biology in a new biomarker for efficacy and safety concept
Ben van Ommen (TNO)

[ RSHAER B D BIZFREIZKIZTTERDODNAT L 1 fi## ] Wk EE MR
A Bt O KF)

Analysis of the Comprehensive Effects of Long-chain Fatty Acids on mRNA Expression using

aDNA
Akiyo Matsumoto (Josai University)

(€4 I Y DREREBIZTFEED S A-BHMBIEDRKEEE R EE AR
RHE EZ (fEAY)

Nutritional Guidance for Osteoporosis Based on Types of Vitamin DReceptor Gene Polymorphisms
Eiji Takeda (Tokushima University)

Question and Answer

18:00~

FAZ O

Z5H A (ILSI Japan K #EH 2 E)
Closing Remarks

Tamotsu Kuwata (ILSI Japan)

60— ILSI No.75



th

o= Ihe
o =3
I. Bﬁwﬁﬂ(ﬁmm
A =
AS®EHRH #t % R %=
2003. 4. 25 V= —# SATIHA LV ATET M) —HIEHE
FZE ja®
FHZEOEZR
ZREAH *t % # IH
2003. 4. 14 AEA&SILER WEmREFRE—MEER HUHE 2R &
g 37 N HER %
2003. 5. 7 ALBEREER A FEERE Bl 22 i B
HE A I ¥
2003, 6. 19 LIRS < () EHEBGHRIT R R HEEEER
A & i &8
2003. 7. 2 NFREEER) HEEREREE FERTHRl Fr rEES
X¥F FA EK K
2003. 7. 7 S S P MIgRH /8= — BUs R EBHTRE
s R HE Sz
T AR

O. ILSI JapanDXZEF

X A VIBADLBILILSI Japan £HE

3H2~10H
3A 5H
3H10H
3H11~14H
3H13H
3H18H
3H24H
3H26H

3H27H
4H 4H

4A 9H

I -y S HE-JASHIRIHE @EFHRER)

PAN#E &

REWREZ

Codex ¥ &7 7 s 0y —F &
WESEB. S. Sung FHIRE K
HEEZEHZ

JASHIZEEEY 25 A REBR

W

2 R

V220

BARBEZY YV 4 —/T—F 9 2 ARHABEE
500 o BRI 2= 3k

BREZY V4 —/O—F v 7 ZRFAKER
REFRAMAERE BB P2

b3

b2

/

(20034-3 H ~20034-6 A )

TV Ey k-0

| Bl

TIASHE

®aEREXE 71—

R BREXEV2—

ILSI No.75— 61



=

4A118
4H14H

4A16H
4H17H

42201

44230
4H24H

4H25H
4H28H
4HA30H

50 7H
5A 9H
5H13H

5A14H

5H15H

5H16H
5H20H
5H21H

5H22H
5H26H
5H28H
5H29H
58300
6H 3H
6H 4H
6H10H
6H11H
6H12H
6H13~14H
6H15H
6H16H
6H18H
6H198

6H20H
6H24H

6H25H
6H26H

6A27H

KRR
BEFTWERE —2— M) V232 258 E
NAXF 7 rad—PRREr I+ —

BREEL V2 —/T—F v 2 2BRHBEX ®
EHEH HEE =

BRREMFEREBEMH P&
[MTECEZBE Y VRV ABEE

WERE

S ol P R 2 R

BREEMERE/ TVLX—GPE&

PANT R

BAREMERS /BERREABIME
BRREMERE BEWTRE

KBV

ERBHEABH LA ?

BREEMERE,/ VAITPFIVATOY 27 b2
[FBLIA V7 EBEESEITAY
L =g =

ILSI Japan BEREIE RS £ I F — (45 v A {HSH) ' )i

WERE
RERRMERS —2-b)V VI 2 2A3RE
b2 1 A
[RFFZL 2| BERES

BB EAITAE
JBAY 2 7 nZER S
RERFMERS HMERER
HEHHIZERE

7oL o TR

BREREMESRES  MEBDDRIE
PANTRRH

SERR IS5 SR 2 M E &

HEH HZHXEIHZH

NAL AT ) ud WS KnaPs
AREZY V24— /2—F 97 Z2RNBEE
[RELTL V7 | HBEEZBRMSRES
RERFMERRFr 2P
BEZ IR Shin 2. SungSBRIEER
EEBILASTIRES

(M CEsRE] YV EYYA
EHRkE—RAR

PANIRRH

HBERAR

BEAEE
REEMERE/ T VALE—-3RE
HHEEX
[RFELIA VY |EBREZETEE
BREREWMERZ  RRREREPIE
BRREMERE APERE
[RBELTA VY |ERESRITEY
BRREMERE BEDPE

2R FRTIE AR BB 7 Rl &
HBHR=R

2

B

b

X

CRREXLY 42—

HHKRE

A5 v ARG

DHEKE
. JBA

C lAIKREE
: EBE b apE

REEH

= FLA4
RS

62— ILSI No.75



pb
H

m. ILSIALY5—

[ILSI Japanifi #4iFEEEE S > RP L]
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2003-8 H27H
ok, TREXEE] GAF2EE)
A= L P
10 : 10~10 : 55 F—7=rr (#) BAGSH2ESHEE RYEEE SR K
[FOEDWENZ L3 BMFROBRE ) A2 2D A2 0 ]
11 : 00~12 : 00 ) =FHRkR % B K
[t B A B 1 D EERRE AR & T D R
13 : 00~14 : 30 ) ABECitrus  Antonio Carlos Goncalves KX
[ 77 DN RIS BT Bt EERF B TS S D IR & X 5K
14 : 40~16 : 10 ) TNO Nutrition and Food Research Bob Hartog, M.Sc. X
[ TAB contamination and control, the European situation |
16 1 10~16 : 40 V) FU)2enL v YK R EE K
[ 24 A A B 0D A 1 7 2k
— Peroxidase # i\ 17z A.acidoterrestris ¥ + » b |
16 : 40-17 : 00 LR Vb —WEEMREE Yy - R R fh K
17 2 10-19 : 00 TR
ZME . 15000 (7 * 2 rREJVZRE 2 L. 2HER L L THENERT)

FaE [RBELIAT T ] ERSH
2003%-11H19, 20H
R, BRE RERMA L)

Tay gL
<#18E> 118198 (Xk)
Wednesday November 19
8:30~ 21t - Bk
Registration
9:30 ~ 9:40 BE DR
A&t fE— (ILSI Japan FE &)
Introductory Remarks
Shuichi Kimura (President, ILSI Japan)
9:40~12:10 §1. HSRORRBEMEBR B & ETTIRD

Health promotion poliey around the world: Overview and current status
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9:40~10:20 (€ TEE R @A HE
H A D i FEREEBCR [ H 421 & RS ()
ReNl &2 (B REBEEFERE BORFIAE)
“Healthy Japan 21" : Health Promotion Policy in Japan
Toshihiko Hasegawa (National Institute of Public Health)
10:20~11:00 KRE D RFERGEBR [~V Y — ¥ =T 2000] DFE L R @A LE
[~y —E =71 2010] (1)
749 =2 &7 1 (ILSIXE)
Overview of “Healthy People 2000” and “Healthy People 2010™ :
Health Promotion Policy in the USA
Eileen Kennedy (Global ILSI)

11:00~11:40 sz d5 1 B ERERE SR O BN (I7E) R @A L&
A B CRIKIEFEEERRVER 1%35)
A Successful Example of Health Promotion Program for Region
Masao Ishizu (Taiyo village office, Ibaraki prefecture)
11:40~12:10 HEELE
Question and Answer
12:10~13:30 R
Break
13:30~17:50 § 2. TR P L REEHE T 0 7 5 A
Lifestyle-related diseases and health promotion programs
13:30~14:10 [FEARFLLETATOS T L EMROFE] (RE) V= I |
ILSI SEA

Intervention Program in School Children and Verification of Its Effect in Asia and Singapore
ILSI SEA
14:10~ 14:50 (RIS BN VA2 HIIHT BRI 7ursse z0aR%] HE AL #&§
e () BG4 e AL HE (K R0 2ERT)
Effect of a worksite health promotion program for the prevention of cardiovascular diseases in
middle aged and high-risked employees
Takashi Arao (Meiji Life Foundation of Health and Welfare)

14:50 ~ 15:10 HEEILE
Question and Answer
15:10~15:30 R
Break
15:30~16:10 [EHETHO - D@EFEEE T 75 4 R HBH E

gk FERE RORERE AR ATTART)
Health Promotion Program for Prevention of conditions
Requiring Long-term Care in the Elderly in Japan
Takao Suzuki (Tokyo Metropolitan Institute of Gerontology)
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16:10~ 16:50 (SRR TP L R T o o' 7 4 R BHE i
v—3 YEXXCRES 7VKE)
Prevention of Lifestyle-Related Diseases and Health Promotion Programs
Laura Simonds (Tufts University)
16:50 ~ 17:30 MEEEERO T, BRic ki 28 - KEORE] R BH i
HE Bk GRERAFERFRR)
The Role of Exercise for Prevention and Treatment of Lifestyle-related Diseases

Toshio Moritani (Kyoto University)

17:30~17:50 HEILE

Question and Answer
18:00~ B2

Reception

<#2HB> 11H20H (K)

Thursday November 20
8:30~ 2t - B
Registration
9:00~11:30 § 3. REQHE RN L FFH TR
Effect of nutritional improvement and standard for evaluation of nutritional improvement
9:00 ~9:50 (€-T:F R KB R

[EERERO —RTPHE Z Ol (RE7 L X 4V 1) 5]
B Al (R TRERF)
Primary Prevention for Lifestyle-related Diseases and Standard for Evaluation of Care
Yasuo Kagawa (Kagawa Nutrition University)
9:50~10:30 [AE G & BERRAR 7 7 (BB & KB R 7§ RR B MR BF
W e (2 = 2 RERPERFZER
Effect of Exercise and Nutrition on Obesity and Diabetes
Yoshio Ikeda (Body Weight Scientific Institute)
10:30~11:10 (B MIEERAND T 7 1u —F & % O 3¢ | B MR BF
g RE(TER¥EKRFR)
Treatment of hyperlipidemia and it s evaluation

Yasushi Saito (Chiba University)

11:10~11:30 BEEILE
Question and Answer
11:30~13:30 FAL -ty av BLO (K#E

Lunch Break and Poster Session
13:30~18:00 §4.=2—bMYVX I 2 AHBEDTLY

Health promotion based on nutrigenomics
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13:30~14:10

14:10~14:50

14:50~15:10

15:10~15:30

15:30~16:10

16:10~16:50

16:50~17:30

17:30~18:00

(BT L ERERICE T 5 =2 — U Y 7 30 ADERM] BRE ORH K
Uav I - CREEAAZEHR)

Importance of Nutrigenomics in Prevention and Treatment Strategies of Disease
John A. Milner (National Cancer Institute)

[ 44 2V 256 B 7= BYHRECH RO - R & waEM ) BR  WH B
B REB GrRERARFERZER)

Evaluation of Food Consumption from the Point of View of Genomic Science

: Prospects and Its Possibility
Taro Shirakawa (Kyoto University)

Question and Answer

R

Break

[BmOEENE L REMFHEO-ODH LI v - Bk fRE IR

Za—F0T I 3I0R]
Ry Tyyv Axv(F T v LTNORE - AR

Nutrigenomics and nutritional system biology in a new biomarker for efficacy and safety concept
Ben van Ommen (TNO)

[RSEHEEDBIZFRRIZKITTERADDNAT L 1 f#H7] B R M
AR B (RPERE)

Analysis of the Comprehensive Effects of Long-chain Fatty Acids on mRNA Expression using

a DNA
Akiyo Matsumoto (Josai University)

(€4 3 Y DREKEBIZT ZED 6 ABHRBEDKERYE] LB - 35 1 54
RE  HET (RERAE)

Nutritional Guidance for Osteoporosis Based on Types of Vitamin DReceptor Gene Polymorphisms
Eiji Takeda (Tokushima University)

BEEINE

Question and Answer

18:00~

FH& D3
#H £ (ILSI Japan ¥ EHSK)
Closing Remarks

Tamotsu Kuwata (ILSI Japan)
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REFPD7ZIVIT = FOBRNDRE
2002FE6825~27H FAO/WHOERBSFPREEHREE
(Health Implications of Acrylamide in Food#§iR)
H *%k: TR
HMR2AOHEKN
SR Wik
BEHPDOT VLT I FOERE ZDEYEE
REIZLIRE
W, 3. . HRit
R LS OEN
RH M CRIZEM LRV HDO X =X L5 ED)
e A0
%¥1 FAO/WHOARIEMRZ2AZME) X b
#F2 FAO/WHO A RIEMR 2 A#FEH K

© LN g @1 ok w o

FOOD SAFETY CONSULTATIONS

BRZLBMREE

Health Implications
of Acrylamide in Food
ARFOTHUNT I FORBAOHSE

ER3FAO/WHOARIEMRZAICE > THAI W AFELSEER ) 2 b

BR85S
™ ESCEREERFE

£ B 1,200 FEZ 8 1,500 (BEEHAA)

ILSI Japan HFE I ZHF T S0y,

Nutrition Reviews (Vol. 61, No. 5(PartIl), 2003)

—International Symposium on Glycemic Carbohydrate and Health
(ILSI Japan20BFE=ER Y RY D L Proceedings)

Glycemic Carbohydrate and Health: Background and Synopsis or the Symposium

Brain Mechanisms of Sweetness and Palatability of Sugars

Glycemic Carbohydrate and Body Weight Regulation

Effect of Glycemic Carbohydrates on Short-term Satiety and Food Intake

Effects of a High-sucrose Diet on Body Weight, Plasma Triglycerides, and Stress
Tolerance

Glycemic Carbohydrate: An International Perspective

Carbohydrate and the Regulation of Blood Glucose and Metabolism

Glycemic Load and Chronic Disease

Glycemic Index of Local Foods and Diets: The Mediterranean Experience

Nutrition
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Carbohydrate, Memory, and Mood

Dietary Carbohydrate, Glucose Regulation, and Cognitive Performance in Elderly Persons

Pathophysiologic Characteristics of the Activity-Stress Paradigm in Animal Models: Inhibitory Effect of Glucose on these
Responses '

Is a Re-evaluation of WHO Body Mass Index Cut-off Values Needed? The Case of Asians in Singapore

Glycemic Carbohydrates Consumed with Amino Acids or Protein Right after Exercise Enhance Muscle Formation

{EERZIXILSI Japan BRI BRVEHLET X1y,

RE2D ¥ 1— (Nutrition Reviews HZ&ER)
#11% 532 (2002/SPRING)

D FHOBMEBEBOBWNE VS E—REEDL, FLTRIZNDODH, 7 EERE B S OVEENT — 2 128
TAHLE 12—
BRICIIEAYR L EH—FE L -BREFEROEHIIONT
BEMMMICH T 55 L OWEFEIEEOMEA—XEO RN
- RERDOBURZIENBIEERZIE
# & ESAEAECTEDR TS ALY Y AEEGIER A B+ &
TALA=LOBE—BEDERET Y AT 4 VIIE A Z U 72 ERE O EF]
FROI2ZF - EEMEBFICLDDBOREE T LY b — AL 2 — ZEGAA & BRI
Bmxxs
BtHY) ZLAOHGISEOL X I VArhboTNS
WESENOFR | BB OTRAEYOERDRIBST 5
EE» 5 OEE  AMERSHROBZEREICBT 2 FERNEEREL L UFEIZL > T 725 EhBREL
H A& o8 | HFeREAeR0OREDE ML RE

E i © A2,2050 (BA) Ctk - 2,100 %% 210/ /)

HROC (54 TEL:03-3944-2611) icEHBE ZEX T &0, (28 | GEEA)
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FEUE[SWLIOHE] 74 —F L [REe@BE]I I,

D) —ZREUFFE | [BRCE T ZEEORSMTM (1))
[GLPH#IE]. d—F v 77X - N4 F 57 /09— IcARMA (CTFBT)
T T ITN—TLREBRE. BEMAROEALEER -

75 2EBERDOLE. F3ET I TERLRE F RESERE
214 F A TILSI Japan DIREIE BE. BRERRE. # L VMREE

BEMERSIEOBE, N M LAICH DR SEEHTE).
7—23ay7[7aY 7k “Take 1017]. U — XRS50
-2 [BXRICE U3 ESHRINDORDMTME] [EREORER]
BOEFMELILSI 4V TREOEREE EREANDOEH., BETHEZA
EEY (GMO) BRAFNROIERK. PEODRI. 77 XIET3ESHE

EAOMVIBH. V) —XRLMFME | -3[BRCS T IRENR LM
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Risk Science Institute

BECHE 2 EOBENE - ERETEREHEAT—.

[ %55 (Glycemic Carbohydrate) & f#RE] > LRI L.
TIJBENRTFROEREEE. o) —XL2MTE -5
TAXRICEIBEC 459 L EORSMETE]
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