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<Summary>

On the occasion of my retirement from Nara Medical University where I served for nearly 20 years as the
professor of Department of Oncological Pathology, I would like to describe mutual interests of my medical
research and ILSL

My involvement in the ILSI activities started after I met Dr. Urlich Mohr, professor emeritus, Hanover
Medical School in Germany through our research on pancreatic carcinogenesis. By Dr. Mohr's effort, ILSI
International headquartered in Washington D.C. in the U.S,, just established and started its Histopathology
Seminar with cooperation of Dr. Thomas C. Jones, professor emeritus, Harvard Medical School in Boston as
the series of training program for young researchers involved in animal studies in Europe, USA and Asia.
This series of seminars have contributed very much to not only improve scientific knowledge but also
international views. I was the organizer of the seminar which was taken place in Nara for 17 years. Also I
have been fully involved in ILSI Japan as one of the vise presidents for promoting its scientific activities.

Time goes by like an arrow. I feel my contribution as professorship was too short, just two decades. In

Mutual Interests of My Medical Research and ILSI YOICHI KONISIH, M.D.
Professor Emeritus, Nara Medical University

Visiting Professor, Oklahma Medical Research

Foundation

Vice President of ILSI Japan

ILSI No.67 — 1
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this period of my contribution, the scientific field of life sciences has been rapidly progressed. Making

contribution to ILSI for quality science, educational information for prevention of various diseases, saving of

medical care cost, longevity with quality of life should be opened to the public.
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Several oligosaccharides with beneficial health effects have been actively developed and already used to
many processed foods in Japan. Oligosaccharides were currently mass-produced using specific bacterial
enzymes from disaccharides and starch delivatives which are eaten commonly in daily life, although they
distribute in natural foods. Nondigestible oligosaccharides are transferred to the large intestine and
metabolized to short-chain fatty acids, carbon dioxide, hydrogen and methane by intestinal microbes. Short-
chain fatty acid produced is absorbed from the large intestine and further metabolized to produce energy,
although energy loss occurs during the fermentation. Therefore, available energy of nondigestible
oligosaccharides is evaluated as approximately 2 kcal/g. Beneficial health effects of oligosaccharides are as
follows; 1) the reduction of available energy, 2) the saving of insulin, 3) non-cariogenecity, 4) the
improvement of intestinal microflora, 5) the maintain of functions of gastrointestinal tract, 6) the stimulation
of intestinal absorption of minerals, and 7) the improvement of cholesterol metabolism. These physiological
functions are actively used to the functional foods in Japan. A sufficiently high ingestion of nondigestible
oligosaccharides causes overt diarrhea, although minor symptoms such as abdominal distention and
flatulence often arise in animals and human. However, the diarrhea disappears within at a few days. The
maximal permissive dose of nondigestible oligosaccharides that do not cause transitory diarrhea is

approximately 0.3 g per kg body weight.

1. FU®IC IR SN REMEA ) ThE 7 52 b A ) OB
Thbd, TO%. FrEREHAESBHELEND
4 1) IH% (oligosaccharides. P& $119) LB, FrienAr) B LUETLI-LD

. EH, HAEEA2~10BEDO LD EIETH. 9% - AFEAHEA ., HIIEE(L DO WIHIZERMT & I - ke

WMEZORBEIPIEATH DMLY THIZES
ER5~6 LLTOLDOAK¥ETHS, HE. ik
) TREMSBR S, ke T34, &Y

EREHBROAFEZA) B LU 7L —
LEffio BT, BRMEREEIT—TAL—=V 2 H
—EBARHRLOTH 7MY, BIETE., Lt

Physiological Functionality of Oligosaccharides and
Their Application to Processed Foods.

TSUNEYUKI OKU, Ph.D.
Siebold University of Nagasaki
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Control

Administration of LS

Ist week 2nd week 3rd week
p-Cresol (nmol/g wet)® 449.64-297.0 309.13243.8** 277.54+218.3*** 227.14+179.7***
(umol/week)® 269.84-148.5 224.7+113.8 2054+ 146.5 17544+ 113.6*
Indole (nmol/g wet) 125.4+4102.3 91.7+63.3* 89.8+72.0* 83.3+349**
(umol/week)  80.9+542  77.0+48.7 80.0+71.7 76.71+47.7
Skatole {nmol/g wet) 164.7+230.1 100.1+185.4 74.54131.0** 66.2+1352**
(umol/week)  94.64+1250 59.1+874 56.34+99.1 49.0+88.9*
4-Ethylphenol (nmol/g wet) 10.3+5.5 8.245.2 10.7+5.9 8.5+4.7
(mol/week) 6.9+4.1 6.7+4.1 8.2+4.1 7.14+4.3
Phenol (nmol/g wet) 17.8+6.6 18.0+8.0. 16.3+9.9 19.8+19.5
(emol/week) 12.1+7.1 16.2+10.1 19.1+£30.2 23.3+38.2
Ammonia (gmol/g wet) 258+140  23.6%15.6 2194119 19.5+9.8*
(mmol/week) 17.8+11.6 18.1+8.1 19.1+12.5 17.24+9.9

*Results are expressed as means+SD. Significant differences from the value of the control
period are shown at *p<0.05, **p<0.0l, and ***p <0.00!. Subjects were fed 0.32 g of LS
mixture per kg body weight per day (10.3 g of LS per 55.5 kg body weight per day) for 3
weeks following a one-week control period. ®Fecal concentrations are presented as nmol
putrefactive products (zmol ammonia) per g wet feces. “Fecal excretions are presented as
pmol putrefactive products (mmol ammonia) excreted per week.
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19735  WHRARKFREZAVER (Rirs
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BEFHEEABEY (GMO) BRAEMOERR

BIEFHEIRZREY (GMO) A0
IRIX

AR T 7 A YY

2 B

AEEAF . JASESUE R OR St gt e ic K28 FHMB A RS (GMO) DRREHLA
Eigx 7z, ZHid. IP (identity preserved) NY FVJ ¥V 7 LT BEHEZ X — 2 & L4 B1EH
VAT LIIEDOWTEIEX N B DT, ZROBIFZFEIZIZHESOREICE > T3, LALEA
5. IPHNY F UV IAEMCEEEL T3 L 2 TBRRRENERT S92, BENRGEET DS
GMOBEIEDME A EE L FE & & > T b, GMORAIEDIAIZEH T RN, SHICBAERY
JEAEFHHE » &3 & & Nz HARDEESTEIZ OV TERS,

S B EEESE FE T EREEEE EESEEEE.

<Summary>

In Japan, Japanese Agricultural Standard Law and Food Sanitation Law on the mandatory labelling of
foods derived from genetically modified organisims (GMO) were amended and came into force on 1st April,
2001. The labelling system is based on identity preserved handling in production/distribution of agricultural
products. However, to do justice to the labeling system, the development of practical methods of detecting
GMOs from raw materials or processed foods is required. This paper discribes an overview of the detection
methods for GMOs.

1. FUBIC RISk ->TWd, LrLads, IPHAY EY Y

TYAT LADBENHEREL T3 Z L ERENIC

2001 4F-4 A 2 5 JASHRUGE . £ i SRS S e
WEIZE Y GMODERAFEEE 7z, ThiZ, IP
(Identity Preserved) /v FV v & L IEEh 2 FEH
BEXR—2L LEGHNEMY 2T LICEDWTE
iz &DT, XROREIZFEIIZIZEEH

KAES 5 72012, ML fTBREA RSB A WA,
JE 4 57 ) & [ 57 R 38 & & & i AR R 2R A & oD S
GMORAHEM DK A ED 5 T\d, T, &
A¥EE T RENFEEORBICEY, Bl
KIEACGMO DT AN S b8, ZThOER

Detection Methods for Genetically Modified
Organisms - Overview -

SATOSHI FUTO, Ph. D.
President
FASMAC Co., LTD.
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BILAERAREY (GMO) BRABHMORRK

D7D DEBERMOFEHIZO>NTE, BVEES
BmEEMERN & P OICRET Eh T3, 200143
B. 2hoOREERETTIC. BHKREZIZIASS
WY F Ty o [BEFHBRIEERE - &
Mive=a7n] P BEFEHEIZ [HHiRL DNAFI
ICHBROBRERE] 22 2hFThREERL. BEL
DHARTDOGCMOIFEEGFEERE L =,

—Fh. F—uay,% (EU) Tiz. GMORAIE
ICEDWERREIE O A HIEEL T D, 1997
FITHHRERBHPRHIE S, BELDERIHE
Bz, FHAHZERNICEFT ST zflik
%2 K5 (Roundup Ready kH) RU bty ETI Y
(Eventl76) 12D W TIZHIRIZRA ST 248,
Z D%, FRHPBHENT 6Nz, 1998FIZITRAK
BRIZGMOBIKRDODNAD 50 d & VIS BHHR
FLTWBAHAIIERRETHILIBRE SN
B, RXHAT 4TV X PPERTE TR, R
ERKRFES &0 > B2 S T A EE L X
NTW 3, 20006121, BMPRER—IZIOVTE
GMOHBIZEDODNA D DM &2 VS0 BHREL T
BBAIIEROBENRD B I LY, RAOERE
(threshold) %2 1%& 3§32 L9 WEL T35, X
512, 2001 A - T, FKRRFIAESDSHIE X
., —BEERE XN T 72 GMO DR MR 2 FH 5
ENBELBHIT, BRRDITNTOREY. FH.
HMFNOHEHABREENR TS, 42, IPHNVEF
) V5% &8 Iztraceability DL S IZ DWW T S B E
ENTWBEN, FEZORMEANPEEIR TS
IZTELN,

EUTIZ, AHRO@E D . RROBH L UTRER
REEBICEZABNTCWRZENE, 3 —1 8
ZE8%2 (EC) #RW%c+ ¥ # — (Joint Research
Center; JRC) # 012 GMOBHIED TR 22 BAR
BEDLNTED, A4 Z, FAVDIAL—-TR
JRCTEEZL DOV VT2 P EHENA TS, L
PLAENS, BT, BMEEOERIE» D »H
A5, FENEARPEATHEVORERE TS
%,

ZI3LERAT. EEEGRNZHS
(International Life Sciences Institute; ILSI) 3T —u
w2 VZERIE. 1998 R ICILSIEE RS/ N4 7 2 7
uy—REBE (IFBC) & OHET, 200041213

JRCEDHMET, NEIEFHERARROBRIAE] 12
BT 5V -2 ay TR ULF—-DTY 2yt
THEELZ, ZO2BOI -2 397 TE, $V
TV REHMERMEE T, BHFOMRIC

- K- VINAY o I SV R Ak RAb - (G BRI

FB—EOT—-2 397 TR D) FHT4TUR
MERO BEM, 2) REANKIZ OV TIIRET ORI
Vbbb, EVoERIEL, ZhA1998FNDEU
IZB 2 EROBEMELANL DEMN 5T, T —
oY gy TOBEIZ1999F K IZ Food ControliED
BESYL LTHREh, $ZEBOY—-2Y ay
Tk, EUDERRHEIYRED 720 ORI 4 B
BeLTitbh, EOk S IcEEHEEIIMHIEL 72
RAERRBE2ED ZXEPVELADI A9, %
T3 20014F-H1Z J. AOAC Int. 3R X h B2 PET
H5

2. GMOBIFEHTOBIE & A

2-1. GMO#&MHEM DHE
GMORAFER X, BIZED X3 AN »5
GMOZRHTE»ETICL EX 6T, BREIZHFEH
TERBOY Ty v I FEr S, HVREE D
. L VS RAN NI BEE &
-TK %,
GMOKBAIEL LTI, Mk 2 Y X0 BE PR
MARISTRIET 2 5L MIRZDNAZRY X5
— PHEHR S (Polymerase Chain Reaction; PCR)
TRE T HEXFIIAVEh TS, BAZXHh
TeNKBEFICEORELCOS#IRE & V3
BEVMENMARSTRLET 2 FHEE. BENES
ThHEEDONEELZ W, TAMZX MYy TEH
WizdronTu—gh ({4 0av bik) L9%6
ReA4rsuas4 8- —bEROEBERKE
(Enzyme-linked Immunosolubent Assay; ELISA) i
2500 HD, HBEDGMOEZRETSF v b &
MiREA T3, ZOHFEEFAT 52012,
M Z & VSV BICHT Ak B EE RS, —
F. BAIRNTWBHKDNALZPCREIZK > TH
42555 TiE. DNABROBBZE®N & VI3
BLD3gnin, MLRNOEHAPHEETH 5,
o, RIDEE., BEOEL» 5, GMORRANIZIZIE
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BLFHERIEEY (GMO) BRARMORK

BIZAD G HETH S, LrLEars, HBENE
T, BHREBEELEET S, ZOHEEFNHA
T 520121k, BHMEODNAZIE T3 HEOR
HeBEEEE-TL 5,

2-2. GMORHMIFMEARICSH I 3MER
GMOBRKIEMBARIZ S 72 > Td, B4 BRIES
BDEFMENTHS, BEFHEBAICI> TEAZ
NBIEZTF. DE2NVEZTRICXBRAL VISV E
AEMRICRET 2 Z L ERE. BlNICEzh
FER#E DT RV, — 5. GMOREDEER
D CEHE LY, ZOBEBIE. KE, bvEO
Vi EDOBEMONEmME L TORELE V- 2R
B B4 2 5, HOER GMOIZX 4 5 1H & DRItk
Vs ML DETEIEIIHESTNS,
ROERMEMERE LCIE, —RICHEBLT
W5 GMOMETFAKS, HEEVLHELZETFZO
HDOTEHBVEWIETH S, MAITKEDEA.
TIBICHFEL T EETIE. EESLAERERE
DFRIZKD, BREAMHERKE. LEAOHEL
HERH-ELLOT, ZOMEE (& ) 3T
LERATVS, FESH THRRILXNZGMORET
B, IO L-EHREE RSS2 I2&DIE
BuBEER-ETHRENS, 20D, 79
VET 97 VTF 4 KEDOTTHT1340-3-2 2 — T84
ThdH, RkGHEEREENEE L ORESH
XN TW5E, BROZEEHS, TRENDE
HTENDOKRE X, DNAGR., 2 V\VEERY
BT 3, byEuaL0EAcIE. ARt
ENTVBECMORMEA LTI LIZMA, HlREh
TWBETFDIELAENFINA T » FIEFTH
5729, EOICBBIIEMIZE>T0E, N T
Uy FETFTIE. 2<DHA. GMODHKEET
PESBEER IS, ZhIZkD . #iKk GMOME
FRILOKHE TS, 25%IIEGMOTLT5, X 51z,
GMORME LA R &= X % v 7 JiELIFTH
HEFLIRFTENA TS, 25 L2Zers, B
KT, B ILRT 2SN, E
2 GMOEARFMET 2 H LI R0, ThT
HREEALAEREZIDOE LD, ERHETIE LW,
EHIT, MIETIEMRA 2 V)32 HPDNAD
B AREPRI - THD ., REE KSR LS

AdE,

ZOE) ERALMERESEA. FETES
HHERAOHEREE 2 KD -RNERRE S ED O R
TW5, FETCELHEL*EDORBICRET S,
i, EEOGMOMKIDE 2 H L EHRICBEEL T
Wa,

3. GMOBRIMEMDERIRR

31. Ty ThHE

U F) v rFRE, g, B, BrEEE
LTHREL TR S 0,

BTV TIVEELZDICHo TUIRE
HEOW—HIIDOTHAHEBLUTE BERD
%, GMOTid, #BHE., &R, —XmI&m (777
=, Pyl ZXMIRLnwoz=D2D4F
ATDY Y TAHRD B, BRIZOOTE., S
ZLEBCMOMPE—IZFELTVENI L2 b,
FUT) VB EERTORE XSS, — . —
KNI T, s lomITRETHZICHEE
AN, HHFEE. H—IlhE-oTW3HDEELD
hd, _XMLEsEH, —XRMLEEEEE.
brnzn oy —Eh->Tn3,

BRIE. 3V 7)) v rgEoEig{bis, KERBA
YR A (USDA-GIPSA) . CEN (European
Committee for Standardization) 2% & THED LR
TWw3, CENTI., #iiZB% (Technical
Committee, CEN/TC) 27509 —F Vv 7N —7
IS TY v 7)) v 7% &L GMORAIEDIFEELL,
PRRET E T3 Y, GIPSATIE., KREDOFMIELS |
DIEDOREFEELREL TS, GMOZIDRKR
BEODDHYT) 7o, ML
BBE—LXR-Y ETRA I TS,

GMORED =DV ) v 7y THEEAT 5
M., FEAKIEROY Y 7Y v L BIcHES
EWL, L2ALAERS, GMOBHIOME+ K <H#
RL-ET, EOXSHENT, EOLKI 2RE
ETONICE T, BRI EFEIREL ZTR
6k,

EMDFD 00 v 7)) v rOBRE, HET
5GMOEGRIZE-TH Y IV FBAERET S,
oy MI5%LEGMO2SRA LT\ 5 0 E 5 % H5E
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BILFERXBEY (GMO) BAIRIMDRIK

THWEITIE., 60RDY Y TILETS%DT y +D
95%LL EEFENTES, 1%%HET 535413400K;
ALY E LB, 0.1%U EEHET B 20T,
3,000~5,000K D4 v T LENBEEL LB, 7.
Yy v (EIR) 2E0 LEEEE
tFsr5d b5,

BRSO EDOH VT v SR ERIHOE
ALBRED, Yy IRIIHEOIES D
FICEEE5 15, RCRKREOHEG. RO
EWHEY TNV SRBIKRET S, STATESE
ABEZREL., FETEIHEELY VIV VIR
OREBREHETS I LMNTES,

3-2. REREM
GMODAETIIZd - Tid. Bl HE &
5IEGMO R UIGMEXI % & % 2 R E D GMO R D
fiope 2 FEUESARL . ® B AR IER D720 D
GMOBREFPHL 2L B> TWE B R ERHEL
oTL %, #AH, MfrZCMOBFER LT AFT
H5ZLi3ImHTEH LY, £/, REAAFTEL
LT, B kS It oREOBTF AT
MK TR >R E5425%, T5L
HE»S, —EDRY TR S h 2R,
ERICHETH S, EEARHIOHERREIIB Y
<. BN - BEMEOME. W4T LTE 0
BTHD, HE. ECJRCD Institute for Reference
Materials and Measurements (IRMM) ®iZ&\C,
GM=kH. GM + & o ¥ DOEHERKE (Certified
Reference Materials; CRM) O BA%R K USRS TH
T3, BE, FAWMEELZCRM & L TiE, Bt
11X UEventl76 (Bt-176) b Euzad I F
Ty T VvF 4 RENHD, £72,. MON810O
(PMON-810) ™% 1Y CRMIZDWT & Tk
¥hTdh B,
CRMEHEIEL LT, ik, BRNRAEFHVWS
NTHD . Bt-11 XU Eventl76 (Bt-176) F 7 Eu
2y, IUVET v TLT 4 RKECRMIZZDHE:
THRE LD TH D, ZOHETIZDNADS
mrRAvonsd, HAEZMEMEEPTDOMONSIO
(PMON-810) b Ew a2 CRMTIE. HkER%
AW BRERTORFREEAREERANS Z &I
&0, DNAOZE#I< T EIZRIL T3,

S, BB LTHW32GMOFEHDCRM. DNA
CRM. # =%y }F Z VIS BRDNAMSFHR L 7=
CRM. MIBGFOCRMAE ESHIEEh 208 H
A9,

HADREUENTE T, PCREIZL ZRE 4T
BeELT, 7923 PRI G EIETFE 70—
LU DA EERBICHEAT 3 LS L
HEEFHL T3,

3-3. MRz ZLINNIEERNT 3%

GMOIZEA TN TV B R BIETFICLDRBHRL
TOBHIBA & V3 B A PUERMERIE TRIT
ZFIT. ) BENES TRELBHREILELL
BN, 2) AATICE ARG, 3) RiiTH B,
) TVEIFZ—VgrvD) RISV EDR
Rhd 5, —H. RENFE LML 2 3y
BHE, ML 208 EETHREINTN 3G
AIZRBEHTELRNE WS RELRD B,

RIE. HEDOGMOExH & L7964 224
48 —-Tv—bEHWEZELISAED* v b BT T
FINLTa—HEIZEBTAMZ MY v THHIRX
T3, USDA-GIPSATIZ, v bRET s
FLIZEDINEDF y FOFHERE DT> T
%,

ELISAEIIfEEICE Y VS BOERNTE S
ZEHh 5, GMORMIZBWT R IEFIZH TH 3,
XK UIZELISABEDFEE R UBRHHI &R L 72, BAEH
IR XT3 ELISA: S v MIER & £ DO Rk »
EORBEDGMOTER TIX2% L4 BREL LT
9IRLL LOREETHIR TE S LI ICFHFAL v EhT
W3, SHINEEFEREE LTHETES LD
ICEEDREPEEND DRI S, BREN
HMET 2L, AEFRBICEDEVNIBEORAE
OEH), ML RABOBEVEEDHEEL 2
Rt h3, £/, 4V FILOREIZKE & Y
OB OMBFHROEHEEETH 5, ELISAED
BA. YU TILEES VORI 4
VISVBORBEWIHTHERIH S, 2808
DM EDOEH M RIZE L 2B I/ T
Wy, PCRETIH., WEMEEBEFERBICRET
3282k o> T, DNAMMIEROFHIES B TH
. HIROELISAE* v b T3 ZEOHIE
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B FHERZBEY (GMO) SARMOERRK

35

&

g (ZRHE)

BRAE /R

(—&fuik)

X1

A= SRR
117 AT

SO FIRR—KITFE

BT IvF ZIRIRFSA

537

STINIO-XTLY

BRERGARZS/ORHK

BERhaRz s OBRGE

T4 yns44—JIL—+k

ELISA/EZDRIE

X2 ST/ T70O0-—EDRE

BirbhTngn, 2 32 B0 R —E
B K BY Y TLHEEORNADBETH B,
2. HEOME R ERTVAMIE”» 5
GMO & & %KD 3 ke SHROMKGTHETH 5 9,

STFILTUu— ({2 27uv k) I2k3
TAMPZMY) 9 TiIE, KER MY ETIVORE
BETOGMORTIZIE i THh b, 157EHE
DR TRENIETH S I L6, WAL
— 4=l 53ZTFTANEOF v 7 TILEL EH
EHIL®H TS, 77 7L 70—FEDORMAX2

vEl /\
BA

iy
¥
(¢ !—

ISR L7z, KETIE, USDAE HADES ¥ &L
DEITED N [RH MY Eoa Dl 7o
ba—a] #2RLBHELEBHIFYETILYAD
StarLink (TM)D{RAF = v 2 D TKFEIILL
HENTWB, KFEITERBRTH 54, #H
DHV TV IE, SHNEEEDSEILICKD,
GMORADEREIAH HFENHEL 2 5.

3-4. #8#2 Z DNA 24&FT % Ak
GMOIZHA TN TV 37 REBIE T & EiRia Y
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BELFEREXREY (GMO) RAXMORIK

24k LTid, PCREDMAS AV SR TVE,
MIMANDOEHYH 21BEMRETHE I &h b,
BREFOEBTROERIZGENEFELELILA
%, — . BIENEMT., HREBHELILELT
2BEDREE DD,
BUPMLARICIZZEE L L OPCRRISIHE
WMEBKBIZETN TS, {E-5T. ZhoEHE
RLBRETE 2DNAMBEOBRE A BETH 52,
CTAB (hexadecyl-trimethyl ammoniumbromide)¥® .
YNAR=ZADH T LRV M) v 7 AEFIHL
T AF RRBBIEEMB LR E ., ek
DNAIH A IS DO THBRE 2 5 ST 3%,
CTABBIZWER D SIAKFHE N TE R FET,
Frv=vraxbrk<. DNANE &, L
Lans, B#fENEMET, 72/ -0, zuousk
Nbhbwo - EREEZERHTILREYH 5, K
272/ —=LDF v Y —F == ZPCREIGIE
DIRKE B ZDTERIPBETH S, —H. ¥
YHIR=ZADH T L M) w2 A3 Fy bEL
THREhTW3, VoV 2y IR BBV,
DNADWEZMEWE EDRES H 54, EEMT
RELTEMEDDNANE N 720, BiE. &
BIAKHWORTWAEHETH %, Qiagentl
DNeazy % v }. PromegattWizard® v M & & 4D
5, YUINR=ZDFy b ERERRIZEA A URR
BiE (Qiagentt Genomic-tip &) ZHWE HEER
EEDDNAZBL I ENTESL, VY HIR—-2
Fo b BT EENBOBIRREESLETH
226, HTOFE»H 5,
GMO®DPCRIZEBRHMIZIZ, 22—V ZD
DT EERFRERND-2DD kR H 5,
GMODZ ) —=vZ7PCREE., #YVT759—
EFA 2740 (CaMV) 3587 ut—4—%
Agrobacterium tumefacinesD NOSH# — I % — 4 —
DED B—IZIA GMOIZEA S hTWBEIET
L=y beLTHDP, GMODERHRNDE
RETS ETRBOHD TEETH S, PCRIZKBE
A THEMEE & - 2 BADOMRAFEE LTI,
PCREM # HIREER TUIMI L /3% — VGRS 5
BORNA TYEAL = 3 VIZKOERTBH
BB B 5, CaMVISEZETE L EORGBEKICH
ENTWBEZLEXRHD . ZhPEBREMTORE & &

ZOREMEARE N T\ 5D, CaMVARBENICR
HTELTIA2—5HVWBEZLIZKD, 2O
BB HETH B,
BEORKELHENIZPCRTRIET 5 201213,
BAINTOBRARBIETFOT e E— 2 —, HE
BETF., F—3F—4—LWoIL XY O
RUEBE =Ty P eTEIHEN—RICHSh
T3, flalE, 99V F7 9y LT 4 KEOR
HiTid, CaMV3557 1€ — & — & CTP EPSPS#ix
FORDEE?, CaMV355S7 € —4 — & CP4
EPSPSHE{RTFDRID YR CP4 EPSPS& NOS#
— I3 =4 —OFDEEBHNERTHED,
DNAHHAEE TR TWBE I L ERET S
DI LIAR R > TS AEEEETFO
PCRIZK BB F v s §3, KETIZ, V7
FVBIET (Lel), b=t avw 2 2V ISOEE
{zF (HSP) LR, rwEuavTiEE4A V&
12F (Zein). Bk A KEERIbEIZT (£SSIIh) %
A VN g —-EBIET (vrl) BERERIATY
5 21)O

FRIZB T 2ERMEL2ED 5 L TIXEEPCRE
BED CEELHEMN TS, LrLENRS, Th
IZDOWTIRRR T, A2 ABEENZ N,
5APCRE: (Competitive PCR) . BflixEE
PCREBA#HHT I LEN LD, F—1 yI3
ZHOICHMFARSED SN T B, Ty,
AEMBET L% -7 v MBIETHE 5 APCR
BTEETSH4 75 APCRE (Double
competitive PCR) {ZM I &5 H 5 D GMORHAND
FA M ENSE, 99V F 79 VT4 KBS
DWTIE, LeLBIRF L RrRMEE (CaMV35S7 1
E£—4 —~CTP EPSPSEI{ZFi#HI%) #4—7 v b
E LT, 0.5% £2%% 5 X BIT% 5%, Bth
v Ew ¥ (Event 176) 2D\, ivrliBIRT
LB EAES, (CDPK7 v € — & —~ cryIA(b)BIEF
FHIK) FHWZERBEAR IR TEY ., BOUHEL -
DNABKRI—V 759 —~OBEAIRI I T
L\ZDBS)O
HEBPCREEIZX3Y) 7L 424 APCREL LT
13, Light Cycler (0¥ 244 75 ) 257 4w 71t).
ABI 7700 (7 754 F 854 4 ¥ 25 4 X)), Bax
VAT A (FaRvotravit) aEOVRT
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ELTFHERAREY (GMO) BRAEMmOERIR

LABHVWERTWS, HTHABI 7700 % Hv 7=
TagMan#ZiZ £ < D RIZHERH I A TED, BED
BWPCREESMPBUETH S, 79/ FT7 v T

L7 4 KE01% CRMZ RV =EBRERKD., b
P10I-DL Y IUTEH, FHIIEENTARETH
BZZENRREINTVSE, 102 -DREBEEIX
0.01%DGMOEBARETZ LTHAERETH
%, BE. %< OWEHEBATCMODKEEEND
FlABZRE Eh T3, BROEAN@E. BK
BBRRELIEESNETE ZOHENFRHA S A
TW3P?, x5z, AENEIZFL 8-y M B
ETraRA—F2 -7 CRAKBERETOIVLF I L
w2 AYTILEAL LPCRERASNTINE,

#F 7=, Light Cycler #7999 v F7 vV F
1 KE. Btll b v €T I ¥, Eventl76 b7 €13
VOREERELMRE Eh T35,

BaxV AT L7774 KN4 F VAT LXHED
ABI 5700 % ETHATE 2% v FMEROSHY 2
FALTHBH. SYBR Green-l (4 V&2 —FL—4
—HNER) 2HVTCMODERATS 4 DD
BOPED 5N TN B399, BRI CaMV3557° 1 €
— A==y e LA 2) -V IEWS
Wiy AT L HFHIEERERICA > T\ B,

3-5. AMEDIEER
GMOBIIBEOERLIE. 1) FEOERAEF « v
2 (Performance measurement). 2) {E§8M:. B
HDF 2 v 7 (Validation). 3) TREDF v ¥
(Proficiency testing) @ 3ERFED X7 v 7 Tiibh
5, ZhiZ, ~OSHERE L ZIEFRKETH S
2. GMOMAHEMRIZBI L Tid. Z& 426 EFN
AR LF MR E,» £ 28 <, CEN. AOAC,
ECETREIBMITON TV BT 5,
HHlEHHE L22GMO DR EHREE T, &
BUDRMEHEI RN TE2LERH S, PCR
BILEB 27 ) —= v rEBRRIZOWTIE,
CaMV35S7uE—4 —RUNOSE—IFx—4—%
B—0 gy b LA EIBRE IR THENO, M4
VIO ZA4 AP BNTRECATREL o T3,
NOS# —Ix—4—%4 -y e L7FEEIL
CaMV3587 0 E—4 44—y b LEBAE
gL, FEEMENES>TH B, £/7-. PCRE

BREMRBRTIE, P MY D4 EPLEEICD
WTLAMEESHER SN TS,

PCREEAFIZDVTIE, BHAPCRERUY 7
L4 LAPCREFHGKREI AT T, AR
THBIERERENTEH, 72, BEES
FRIIBOHFEREL I TuEnD W, —F,
ELISABIC DWW TR RARE b4, FRlZ 7 ¥
VETy FREIZODWTIE, ZOEMMES R X
h T3,

20004E3 HICER TR S B —Ra—-F v 7
2AEB%E (FAO/WHOARASHEERSE) /A
5o uv—oHARREENEE (Codex Ad Hoc
Intergovernmental Task Forse on Foods Derived
from Biotechnology; CTFBT) iz T, GMO#&H
BIZET A EEBENRE S hi, EEHFE TR
MBEEEDOGMOBRMEORERRIZET S 7 V7
— MAEFERLAZY, Zhicksd &, 17HHE.
M AEBBAIC BV TIERICZ S OMRAR I ED
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14).

*®1-3 FEHEROKEREE (—)

" KHE kg - 58 kg
Fil 5% 5 x At 5
0~ 6.0 6.0 14~ 56.5 50.0

0.5~ 9.0 9.0 18~ 63.0 56.0
1~ 135 125 50~ 65.0 58.0
4~ 190 185 60~ 65.0 58.0
7~ 28.5 25.5 70~ 62.0 54.0
11~ 420 410 80~ 57.0 50.0

®1-4 TEHEROKEEEE (&)

i P gy I
0~ 6.0 6.0 I~ 37.0 36.5
0.5~ 9.0 9.0 12~ 41.5 415
1~ 11.0 10.5 13~ 48.0 45.5
2~ 13.0 12.5 14~ 525 475
3~ 15.0 14.5 15~ 555 50.0
4~ 17.0 16.5 16~ 58.5 51.0
5~ 19.0 18.5 17~ 60.0 52.0
6~ 21.0 20.5 18~ 630 56.0
7~ 24.0 23.0 50~ 65.0 58.0
8~ 26.5 25.0 60~ 65.0 58.0
9~ 29.5 29.0 70~ 62.0 54.0
10~ 33.0 315 80 ~ 57.0 50.0

7 D EREHEK 0~65% 1995 LT DT IREAREFTORE”
T~17T3 “1995 P EIFAERE L AERERERE"
I8 ELE “19924F &R AE A"

ILSI No.67 — 37/



7S5 VRICHIIDRRIENDED By

ISVAICBIFDEMEENDED {7

T TV AKEEE - BIEEITER
AV T4 Tl yF
(ILSI JapanBERRE)
(FER - 28 X&)

LIS

77V RIBITBRERBREIL. ELICERED
EERR AT F O Vv REDXT 4 TIZEBHE
ENLTCREMEES>TWBEFIZLD, ARRE
CET AHBROBELOEZDICHEL TS, &
MEOHEL O LARMAEHAIZH S5 T,
ARICBETAIMERZ, ZOES3 AT 4 T4y
MZko-T, Bifik%2dbk-TLE->T5, B
E, IDOZLR MBHEEZEDOLOHRTY 27 DR
HMOBENMPEI > TVBEENEI LS, ETE—
2. HEHEZ, aRERTO DICEMmTEIIL
LB E->TED, MIESRLI S 5L, Z
DAY T UREBIZONWTIZHS vy, 02,
BREROERIL. BERGREICIELZ > TWLD
T, EDfERMEEMD TS, 20, HL»E
mEEDOF S »DFFIEAb-TNBE T EiIZE S,
Tabb, AREBEEEFIWETZITHRYERFE. €
VAR EMRTIHEESE. BHREREM RIS
NEREMEBZELETHS, ZI TR, REDR
mMEETBICERZ2HbE T, 75 V2126 T 3
BRBENORDHAIZ OV T3, <1z,
B, EAREAL TOBIEFHIZONWT & filh
%,

1. AT MNEER

1.1. B&RDOY X2 (Food risk) :
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1.2. FR5EER] (Precautionary principle) :

FHiE S %W i3 FPREHIE & ) 22 25
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Safety Assessment |

Safety Assessment of Agricultural Chemicals in Japan (2)

Mitsuo Hattori, Chairman
Safety Evaluation Committee
Technical Committee

Japan Crop Protection Association

Summary

In Part 1 of this article on ILSI No. 65, the new data requirements and testing guidelines for registration of
agricultural chemicals in Japan were introduced. Part 2 of the article provides an overview on how these data
are evaluated to approve the registration of agricultural chemicals and to ensure the safety of the products to

humans and environment.

Ministry of Agriculture, Forestry and Fisheries (MAFF) regulate manufacture, import, sales and use of
agricultural chemicals based on the Agricultural Chemicals Regulation Law to ensure safe use of the
products. Registration system is the core of MAFF's regulation. Figure 1 shows the system for agricultural
chemicals registration in Japan. As indicated in the figure, after an application is filed at MAFF, the data
which support registration of the product are forwarded to Ministry of Environment (ME) and Ministry of
Health, Labor and Welfare (MHLW) for review, and only those products meeting the criteria of safety in all of
the following areas are approved for registration:

« Safety to crops

« Safety to applicators

Safety Assessment -3 MITSUO HATTORI, Chairman
Safety Assessment of Agricultural Chemicals in Safety Evaluation Committee
Japan (2) Technical Committee

Japan Crop Protection Association
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« Safety to consumers
» Safety to environment

To ensure the safety to consumers, who might be exposed to residual agricultural chemicals through food
intake, two sets of standards have been established in Japan, i.e. Registration Withhold Limits (RWLs) and
Maximum Residue Limits (MRLs). RWLs are established by ME based on the Agricultural Chemicals
Regulation Law as the basis to approve and regulate registration of agricultural chemical products in Japan.
MRLs are established by MHLW based on the Food Sanitation Law and applicable to regulate residual
agricultural chemicals in foods produced in Japan as well as those imported from overseas. The comparison
of RWLs and MRLs is shown in Table 1.

The process of safety evaluation of agricultural chemicals in humans is generally the same as that
described by Dr. Ishii in his article on safety evaluation of food additives in Japan in ILSI No. 65. Based on
the NOAEL (No Observed Adverse Effect Level) from long-term animal experimental studies, an ADI
{(Acceptable Daily Intake) for human is established with a safety factor, which is usually 100. ADI is defined
as a safe level for the possible life-long exposure of an agricultural chemical. Based on the data from crop
residue studies, Theoretical Maximum Daily Intake (TMDI) of an agricultural chemical is estimated and
compared with its ADL. TMDI is estimated for each of general population and subcategories including
adults, infants, pregnant women, and olds. RWLs (or MRLs) are set to ensure that TMDI for general
population and each subcategory will not exceed 80% of ADIL

Different from drugs or food additives, agricultural chemicals are released to environment, and thus the
evaluation of safety to environment is very important. For registration approval, a product has to also meet
the safety criteria in environmental fate, and effects to eco-system including aquatic organisms, beneficial
insects, wildlife, etc. The possibility of surface water contamination is also considered to ensure safety of

possible human exposure through drinking water.
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Figure 1. System for Agricultural Chemical Registration in Japan
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Table 1 Comparison of Registration Withdrawal Limits (RWLs) and Maximum Residue Limits (MRLs)

RWLs

MRLs

Minister in Charge

Ministry of Environment

Ministry of Health, Labor and Welfare

Governing Law

Agricultural Chemicals Regulation Law

Food Sanitation Law

Subject

Agricultural chemicals registered for use
in Japan (220 products as of end 2000)

Agricultural chemicals registered in Japan
and those used outside of Japan (199
products as of end 2000)

Timing of At the time of registration approval As occasion calls (For agricultural chemicals

Establishment registered in Japan, MRLs are usually
established 2 to 3 years after the initial
registration approval)

Crop/Food Domestic agricultural products; Foods including both imported and domestic

RWLs established for crop groups products; MRLs established for individual

Crops

Residue Data Crop residue studies conducted in Japan Crop residue studies conducted in and

Reviewed outside Japan

Others Consideration given to CODEX MRLs if

already established
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Saccharin and its Carcinogenicity
- Tracing Back the Road to Establish its Safety -

1. Introduction

It was reported in No. 63 of ILSI Japan Journal pub-
lished in June 2000 that ILSI North America Saccha-
rin Technical Committee dishanded after 17years of
its vigorous activities since 1983. The decision was
made following the announcement of the US National
Toxicology Program of the National Institute of Envi-
ronmental Health Science (NIEHS) that saccharin
was removed from the list of carcinogens in the 9th
edition of Report on Carcinogens released in May

2000V, It was a final conclusion of the long scientific
dispute over the safety of saccharin that was initiated
with some carcinogenic responses observed in rats in

experimental studies three decades earlier.

In the long history of the scientific dispute over
saccharin, many issues and questions were raised
concerning human safety assessment of animal car-
cinogens. Through the conduct of many studies over
the past 30 years to investigate the carcinogenicity of
saccharin, the data and information were obtained to
clarify many of these issues and questions, ultimately
indicating that the compound does not present a can-

cer risk for humans.

This article reviews the history of saccharin safety
assessment mainly in the US as an example of car-
cinogenicity safety assessment and introduces the

important role of ILSI North America Saccharin

Ayako S. Takei
ILS| Japan Scientific Advisor

Technical Committee in that process.
2. Artificial Sweetener, Saccharin

In 1879, saccharin was accidentally discovered by
Constantin Fahlberg who was working in Prof. Ira
Remsen's laboratory at Johns Hopkins University.
While investigating the oxidation of toluene-
sulphonamide, he had some compound spilt on his
fingers during his experiment. He was not a very fas-
tidious person, and the compound remained on his
fingers after he washed his hands. When Fahlberg
had his supper that evening, he noticed that his
bread tasted sweeter than usual. Eventually he
traced this sweetness to the compound that is com-

monly known as saccharin today?.

Saccharin was approved for human consumption in
many countries around the world, and has been used
over a century as a sweetener without calories in
many foods and beverages. In the two world wars,
saccharin was used considerably to supplement the
shortage of sugar, particularly in Europe. For many
people today, saccharin is an important sweetener in
low-calorie foods and beverages to control their
weight and maintain good health. It is particularly
important for the people with diseases such as dia-
betes, who are under strict dietary and calorie restric-
tions. Health professionals recognize the benefits of

saccharin for persons with diabetes and the obese,
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and to help reduce dental cavities.

Today, a number of other sweeteners such as
aspartame, acesulfame potassium, and sucralose
have been approved for human consumption, which
provides us possible selections of these sweeteners
in various foods and beverages. In 1977 when the US
Food & Drug Administration (FDA) proposed the
ban on saccharin, however, there was no other non-
caloric sweetener approved for human consumption
in the US. In 1969, FDA banned the use of cyclamate
for the human safety concerns raised from its car-
cinogenic responses observed in experimental ani-

mals.

3. Early History of Regulatory Actions on
Saccharin?

In as early as 1890, human safety concerns led to
the regulation of saccharin as a food additive, started
in France with a ban on the manufacture and import
of the product. Later, Germany, Spain, Portugal, and
Hungary followed the French decision and restricted
the use of saccharin in foods and beverages. In the
US, in 1912, the use of saccharin in foods and bever-
ages was banned. The reason behind the decision,
however, was that use of a non-caloric artificial sweet-
ener to replace sugar in normal foods was consid-
ered to be adulteration. The use of saccharin for peo-
ple with diseases such as diabetes was considered as

drug use and continued.

As mentioned earlier, due to strong needs for a
sugar substitute, the ban on saccharin was lifted dur-
ing World Wars I and II, both in Europe and in the
US. In the US, saccharin continued to be used in
foods even after World War 1. In 1919, the US gov-
ernment attempted legal sanctions against the Mon-
santo Company, the manufacturer of saccharin, for
violation of the Pure Food and Drugs Act. The case
was dismissed in 1925 and the use of saccharin in

various food products continued to increase in the

US.

4. Carcinogenicity Risk Assessment

1) FDA Proposal to Ban Use of Saccharin

On March 3, 1977, Canadian Health Protection
Branch (HPB) and the US FDA announced their
intention to ban the use of saccharin as an additive in
foods and cosmetics, and as a sweetener in drugs.
Their intention was based on the observation of rat
bladder tumors in toxicology studies with saccharin.
The ban was enacted in Canada but not in the US
because of strong opposition from the industry, and
the lack of any other approved artificial sweetener to
replace saccharin for the people who needed a low-

calorie sweetener.

In November 1977, the US Congress passed "Sac-
charin Study and Labeling Act" and placed a morato-
rium of 18 months against the FDA's proposed ban
on saccharin to allow time to conduct more research
to assess the safety of the compound. The Act
required all food products containing saccharin to
bear the following health warning label during the

moratorium:

"Use of this product may be hazardous to your
health. This product contains saccharin, which has
been determined to cause cancer in laboratory ani-

mals."

The moratorium was extended 7 times until May
1997, each time based on the available scientific evi-
dence and the supported need for the product. Dur-
ing those years, FDA's concerns on saccharin were
reduced gradually, and in1985 at a Senate hearing,
Frank Young, thenFDA Commissioner, supported an
extension of the moratorium, noting that FDA had
less concern about saccharin in 1985 than in 1977.
Further, in 1991, FDA formally withdrew its 1977 pro-
posal to ban the use of saccharin. The health warn-

ing labeling requirement continued, however, for no
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scientific conclusion had yet been obtained on the
human safety of the compound.

2) Carcinogenicity in Rats

The bladder tumors in rats that raised the question
on the safety of saccharin were observed in the 2-
generation feeding studies with sodium saccha-
rin®*5®. Chronic studies with food additives were
usually conducted with lifetime administration in 1-
generation of experimental animals. In 1969, howev-
er, Dr. Leo Friedman” suggested in his presentation
at the 8th Annual Meeting of the Society of Toxicolo-
gy, that "no-effect dose levels be specifically defined
to include that period of an animal's lifetime from
conception to sexual maturity." This suggestion gave
rise to the study protocol being standardized as a 2-
generation bioassay today. Several 2-generation stud-
ies were conducted with sodium saccharin starting in
the 1970s.

The results from the 2-generation study conducted
at Canadian HPB® directly prompted the proposal of
HPB and FDA to ban the use of saccharin. In this
study, dosages of up to 5% sodium saccharin were
administered via feed to 50 male and 50 female
Sprague-Dawley (SD) strain of rats in each test group
for 142 weeks. At 90 days after administration was
started, males and females were housed together and
mated. To the second generation of rats (F1), the
same dosages of sodium saccharin were adminis-
tered via feed for 127 weeks. The results indicated a
statistically significant increase in incidence of blad-
der urothelium tumors in males in both the first and
the second generations with administration of 5%
sodium saccharin. The bladder urothelium tumors
were also observed in females, though the incidence

was not statistically significant.

By the early 1980s, many toxicology studies and
human epidemiology studies were conducted with
saccharin. The publication by Munro et al. in 1983

provides a thorough and comprehensive summary of

the details of these studies and the overall evaluation
of the available data and information at that time.
Saccharin was the most extensively studied food
additive then. Nevertheless, the data available by
that time could not provide a scientific conclusion to

resolve the human safety concern with saccharin.

In 1981, saccharin was listed in the US federal gov-
ernment's Report on Carcinogens as "reasonably
anticipated to be a human carcinogen" based on the
results of the experimental animal studies. In 1987,
the International Agency for Research on Cancer
(IARC) classified saccharin as "possibly carcinogenic

fo humans."

3) ILSI North America Saccharin Technical Commit-

tee

In 1983, the ILSI North America Saccharin Techni-
cal Committee was formed to examine the scientific
issues related to the safety of saccharin and to facili-
tate the conduct of research needed to resolve those
issues. Members of ILSI North America, some of
whom were manufacturers or users of saccharin,
joined the committee from industry. The committee
worked closely with academic and government scien-
tists in the US, as well as those in other countries
interested in saccharin. The committee supported an
extensive 13-year research agenda that has con-
tributed greatly to an understanding of the mecha-
nisms that underlie the bladder tumors observed in

rats.

The data obtained from these research projects
were published in scientific peer reviewed journals,
which resulted in 47 publications and numerous book
chapters and abstracts. These data were also provid-
ed to the US regulatory bodies and international orga-
nizations including FDA and IARC and contributed to

the carcinogenic risk assessment of saccharin.

4) Mechanism of Rat Carcinogenicity

Many more toxicology studies were conducted to
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confirm the carcinogenicity of saccharin following the
2-generation feeding study that prompted the FDA's
proposal to ban the product. These studies demon-
strated the following characteristics of carcinogene-

sis from sodium saccharin®:

« Administration to rats initiated at birth pro-
duced similar tumor responses to those
observed when exposure began at conception;

» Male rats are considerably more susceptible
than female rats;

» Administration beginning before five weeks of
age produced an increased incidence of tumors,
although less than when administration started
at birth or earlier than 5 weeks of age;

« Administration beginning at six weeks of age in
a standard 2-year bioassay did not produce a
tumor response;

» Monkeys treated with 25 mg/kg bw/day sodi-
um saccharin starting at birth, and mice, ham-
sters and guinea pigs treated with high doses of
sodium saccharin in the diet starting at an adult
age at doses comparable to those administered
to rats did not show proliferation or neoplastic
effects in the urinary bladder.

» Asid saccharin produced an effects on the

urothelium, even in rats.

An extensive battery of genotoxicity studies was
also conducted with sodium saccharin. Many of the
mutagenicity studies, including the Ames assay, were
negative”, The urine from the rats treated with sodi-
um saccharin was also negative!®. Some studies,
including a chromosomal aberration study, showed
positive responses'?, which, however, were consid-
ered to be related to the effects of sodium ion at a
high concentration!®. Saccharin and its metabolites
do not react directly to DNA™, and there has been
no report of activation of oncogenes by administra-
tion of saccharin'®. An overall evaluation of genotox-

ic data with sodium saccharin indicates that saccha-

rin is non-genotoxic.

These findings suggested that for the formation of
bladder tumors observed in rats, some mechanism
should be operative that is non-genotoxic, rat-species
specific and related to the administration timing at
around birth.

Through additional studies subsequently conduct-
ed to investigate the mechanism of rat bladder
tumors, it was revealed that some physiological con-
ditions specific to rats are simultaneously or sequen-
tially present for induction of urinary bladder tumori-
genesis. These conditions include a urinary pH
greater than 6.5, increased urinary sodium concentra-
tion, increased urine volume, decreased urine osmo-
lality compared to control rats (but still very high),
high urinary protein concentration, formation of uri-
nary calcium phosphate-containing precipitate, with
resulting damage to the urothelium prompting a pro-
liferative (hyperplastic) response of the urinary blad-
der epithelium. The high level of protein production
in the male rat is considered to contribute to the sex
differences in bladder tumor incidence. Itis also sug-
gested that the high intrinsic rate of urothelial prolif-
eration until the time of weaning contributes to
observed formation of bladder tumors. The urinary
milieu in rats, especially male rats, is sufficiently dif-
ferent from that in humans or other species to sup-
port the conclusion that the statistically significant
incidence of bladder tumors observed in rats is rat-

specific®.

One of the scientific advisors of ILSI N.A.'s Saccha-
rin Technical Committee, Dr. Samuel Cohen, Profes-
sor and Chairman of the Department of Pathology
and Microbiology at the University of Nebraska Med-
ical Center, who has been engaged in the research to
elucidate the mechanisms of saccharin tumorigene-

sis, explains as follows':

The feeding of high doses of a sodium salt, includ-
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ing sodium ascorbate (vitamin C) and sodium saccha-
rin, to male rats alters the rat urine and leads to the
formation of a cytotoxic precipitate which, in turn,
may lead to the formation of rat bladder hyperplasia
and ultimately tumors. These sodium salts produce
tumors only when administered at high doses and
only in rats. Therefore, the mechanism by which the

rats develop cancer is not present in humans.

The lack of effects in mice, and more importantly
in monkeys, combined with the strong epidemiologi-
cal evidence from humans and our understanding of
mechanism, strongly support the conclusion that
exposure to saccharin does not pose a carcinogenic

risk to humans.

In 1997, the mechanistic data on tumorigenesis
from saccharin were reviewed at the JARC Workshop
on "Species Differences in Thyroid, Kidney and Uri-
nary Bladder Carcinogenesis," and unanimous con-
sensus was reached at the Workshop that the blad-
der tumors observed in male rats fed high doses of
sodium saccharin are rat species- and high dose-spe-

cific and are not known to occur in humans®,

In 1998, IARC downgraded its overall rating on sac-
charin from 2B to 3, "Not classifiable as to its carcino-

genicity to humans'®."

5) Conclusion of National Toxicology Program

(NTP)

While the mechanistic data on saccharin carcino-
genesis were reviewed at JARC, NIEHS in its Nation-
al Toxicology Program (NTP) was reviewing the data
which could delist saccharin from the federal govern-
ment's Report on Carcinogens. This review was
prompted by the request of the Calorie Control Coun-
cil, an international non-profit association of low-calo-
rie food industries. In addition to the data from tradi-
tional toxicology studies, NTP reviewed the data
including mechanistic studies and human epidemio-

logical studies, and reconsidered the carcinogenic

classification of saccharin based on the overall evalua-
tion of all the information available. In May 2000, the
9th edition of Report on Carcinogens was released
and NIEHS announced that saccharin had been
delisted.

The report from NTP was forwarded to the US
Congress, and on December 15, 2000, the US Con-
gress passed the "SWEETEST" Act. On December
21, 2000, President Clinton signed the legislation that
removes the warning label that had been required on
saccharin-containing foods and beverages since 1977
when the "Saccharin Study and Labeling Act"” was
approved. Finally, the issue was resolved on the reg-
ulation of saccharin in the US after more than 30

years of dispute.
5. Conclusion

In the long history of safety assessment with sac-
charin, many issues and questions were raised con-
cerning human risk assessment of animal carcino-
gens. Through the conduct of many studies and
research over 30 years to investigate the safety of sac-
charin, some of these questions were answered or
directions were obtained for further research to
improve the process of human safety assessment
with experimental animal data. The importance of
understanding the mechanisms of tumorigenesis that
was recognized in the safety assessment of saccharin
is considered to be universal in human risk assess-

ment of animal carcinogens in general.

In the long process of saccharin safety assessment,
ILSI North America Saccharin Technical Committee
played an important and unique role to ensure the
scientific resolution of the issue. The committee sup-
ported an extensive 13-year long research agenda
with participation of scientists from industry, acade-
mia, and regulatory sectors internationally. The data
obtained through the research were published in the

peer-reviewed scientific journals and were provided
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to the regulatory bodies and international organiza-
tions to facilitate the safety evaluation of saccharin.
These data were essential to elucidate the mecha-
nism of saccharin tumorigenesis in rats, which even-
tually resolved the human health concerns with the
compound. The collaborative research project
among industry, academia and government with this
extent and magnitude would never have been possi-
ble without the presence of the committee at ILSI
North America. The Saccharin Technical Committee
disbanded last year, having achieved its goals, but
ILSI's efforts continue to support scientific research
to resolve other important human health issues.
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Chronology

Saccharin was discovered by researchers at Johns Hopkins University in the US.

The US Food and Drug Administration (FDA) banned the use of cyclamate based on
the carcinogenicity observed in experimental animals.

FDA proposed a ban on saccharin in March, after the results of a Canadian rat study

In September, the US congress passed "Saccharin Study and Labeling Act". A
moratorium of 18 months was placed on the proposed ban of saccharin to allow time
for more researches. The moratorium was extended seven times since then based on

"Health warning label" required on saccharin-sweetened foods and beverages during

Saccharin listed as "reasonably anticipated to be a human carcinogen" in the federal
government's Report on Carcinogens based on the evidence of carcinogenicity in

The ILSI North America Saccharin Technical Committee was formed to examine the
scientific issues related to the safety of saccharin.

At a Senate hearing, FDA Commissioner Frank Young supported an extension of the
moratorium, noting FDA had less concern about saccharin than in 1977.

International Agency for Research on Cancer (IARC) classified saccharin as "possibly

FDA formally withdrew its 1977 proposal to ban the use of saccharin.

At the JARC Workshop on "Species Differences in Thyroid, Kidney and Urinary
Bladder Carcinogenesis", a consensus was established that the production of urinary
bladder tumors in rats with high dose administration of sodium saccharin can be
considered to be species- and dose-specific and is not known to occur in humans.

The US National Institutes of Environmental Health Sciences (NIEHS) announced
that its National Toxicology Program (NTP) was reviewing data that could delist
saccharin from the federal government's Report on Carcinogens.

IARC downgraded its carcinogenic rating on saccharin to "not classifiable as to its

NTP released the 9th edition of its Report on Carcinogens and announced that

16) TARC Monographs on the Evaluation of Car-
1879
1900 Commercial use of saccharin started in the US.
1969
1977

were released.
1977

the scientific evidence.

the moratorium.
1981

experimental animals.
1983
1985
1987

carcinogenic to humans".
1991
1997
1998

carcinogenicity to humans,"
2000

saccharine had been delisted.
2000

The US President, on December, signed legislation to remove the saccharin health
warning label.
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Project IDEA (Iron Deficiency Elimination Action)
FEE LEICHF DERRZIEEEE)
—EKIIANNFLEZETIVI—RELT—HRETD2

AFERESREHS
Pl HET

L ®HIT

200094 A &£ . Swiss Federal Institute of Technology Zurich® Lena Daviddson fii 1: % f 2t &fE&H & L
T, XN bF 2E%EWZEH (National Institute of Nutrition), X b AFE S RFEVFZE AT NI HEEEH TS A
B9 5% 7 7 v ADInstitute for Research and Development, # X UILSIOW & D, N/ A EZRO L
B2l < A RICNaFeEDTAD RN & - TREBIL S A -BEZHNT, 64 ABO i ARER
(Efficacy Study) #fThhZ L7z, 20014E2H15~16HIZ, N/ 4 (R F a2 EFRIEAE) 20T,
INACG Symposium “Why Iron Is Important and What to Do about It: A New Perspective” 4397004 @D
ZMBBICEDEDICH SR, IRZUREMICETIMRLSEREIAZ L. EETbhT AR
BROHER & Pham Van Thuyfdit: (N b F AESLEENRR) I2&D, R24-REBIVV VY EY T L
TOOFERFRE LTlREEh, SEDOHMARIDEVFHT2G5 24 TEE LA, £/, 5H7~9H
2. ThI708 (7)) HAKE) bW THEhE LAy Y KEY Y A “Forging Effective Strategies
to Combat Iron Deficiency" Ti&. Nguyen Cong Khanfdit: (X b AESEFENZCAT, BITE) I2&-
T, OFERER SN, @VillizfHE Lz, TS, KRR F-REOABEBEIZ, XM FAICEIT567
ABDO G ARBORRERE S E TV EET,

* Kk k k Kk k ok k ok %k k ok Kk k k k k k k %

From April 2000, Swiss Federal Institute of Technology Zurich, National Institute of Nutrition, Hanoi,
Vietnam, Institute for Research and Development of France (IRD) and ILSI carried out the intervention
study for six months (Efficacy Study) by NaFeEDTA-fortified fish sauce (nuoc mam) for the women who
work to the factory of the Hanoi suburbs. The results of efficacy study were presented in an oral and poster
presentations by Dr. Pham Van Thuy, Principal Investigator, at the International Anemia Consultative Group
(INACG) Symposium; "Why Iron Is Important and What to Do about It: A New Perspective", in Hanoi,
Vietnam on February 15-16, 2001. The results were also reported by Dr. Nguyen Cong Khan, Deputy
Director of the National Institute of Nutrition, at the recent Forging Effective Strategies to Combat Iron
Deficiency conference held in Atlanta, Georgia, USA, on May 7-9, 2001.

Iron Deficiency Elimination Action in Developing Dr. YUKIKO NAKANISHI
Countries: A Case in Vietnam -Part 2- ILSI Japan
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NaFeEDTAR{L & h B EOAFEERIE. NP FLABENXMOMFPANESTOE VRBRE
*mEEE?

(Regular consumption of NaFeEDTA fortified fish sauce improves hemoglobin in anemic
Viethamese women)

Pham Van Thuy?, Jacques Berger?, Lena Davidsson®, Nguyen Cong Khan?, Tran Thuy Nga®, Nguyen Thi
Lam?, Truong Tuyet Mai”, Dang Thi Ly?, Carol Flowers?, Yukiko Nakanishi®, James D. Cook®, Richard F.
Hurrell®, Ha Huy Khoi?

1) National Institute of Nutrition (NIN), Vietnam;

2) Institute of Research for Development (IRD), France;

3) Laboratory of Human Nutrition, ETH Zurich, Switzerland;
4) Division of Hematology, KUMC, USA and

5) ILSI Japan, Japan

ABSTRACT

Background: Fish sauce, consumed daily by a large proportion of the Vietnamese population, is a potentially
useful food vehicle for iron fortification.
Aim of the study: To evaluate the efficacy of NaFeEDTA-fortified fish sauce to improve iron status of adult

women.
Method: A randomized, double blind controlled trial in 152 anemic (hemoglobin 80-119 g/L) women working
in factories in the Red River Delta of Vietnam. All women were served a meal based on noodles or rice, six
days per week under strict supervision, with 10 ml fish sauce containing either 10 mg of iron as NaFeEDTA
(group 1) or no added iron (group 2). Iron status (hemoglobin, ferritin and transferrin receptor) was
evaluated at baseline and after 110 days (T3) and 200 days of intervention (T6).

Results: 130 women completed the study; 62 in group 1 and 68 in group 2. The women consumed on average

148 meals during the intervention (range 121-163).

Hemoglobin concentration increased in group 1 from 110.5 + 8.0 g/L (X£SD) at baseline to 111.9 = 8.8
g/L (p=0.16) at T3 and to 116.4 £ 8.8 g/L at T6 (p<0.0001). Hemoglobin decreased in group 2 from 110.3 £
8.9 g/L (baseline) to 106.1 + 10.2 g/L (p<0.0001) at T3 and to 106.9 & 11.0 g/L at T6 (p=0.003). At T3 and
T6, the hemoglobin concentration was significantly higher (p<0.0001, repeated measures ANOVA) in group
1 as compared with group 2. Changes in hemoglobin as compared with baseline were significantly different
between the two groups at T3 (1.4 = 7.9 g/L in group 1 versus -4.19 & 7.2 g/L in group 2, p<0.0001) and T6
(5.9 £ 104 g/L versus -3.3 = 8.8 g/L, p<0.0001). By the end of the study, the prevalence of anemia had
decreased 33.9 % in group 1 and 10.3 % in group 2.

Ferritin and transferrin receptor data will be presented in the poster.

Conclusion: Regular consumption of iron fortified fish sauce (10 mg iron as NaFeEDTA per 10 ml fish sauce)
improved hemoglobin concentration significantly and decreased the prevalence of anemia in Vietnamese
women significantly during the 6 month intervention. Iron fortification of fish sauce is thus a promising

strategy to combat iron deficiency anemia in Vietnam.
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BE

HE  ARMF2L2AODH60~80%Ic &> THHFEE S NS AEIE. SORMKERLOWBHENICHERE
BYIEARTH 5.

H @ RALMIZ51F %2 NaFeEDTARMNC & 0 kit & /- SBUEHEEO B I EGE R % 53l § 5 7291
6 7 AR AGRER %17 - 72,

i D N+ F 4D Red River DeltalZ 2 T T < 152 AOEMD (NEZ O 80~119 g/) &M%
NHeE L, —EHEFERICEODOAEERMEERICTHRELREL 2. 2TOLMEIE, X-FL, &
. KEFRELZAHEA VAN Y2ZD6H (QH1E), MELEH TICHig e i, MRS, 10 mg
PHMDONaFeEDTA%# G4, XRMICIE, gpRMIhTnEn@E2FREI L LT, Thth
10 mLAWS R, $OREE (NESUEY, 72V F Y, RO, bV 272V b7 8-) E, It
ABEERE (TO). M A110H % (T3). RU200H#% (T6) IZaHli <7z,

R RAREICHIR AR L 2DI3130%TH D, MmILBHI62%. WEFIZ68LTH 7. ThHDK
i3, AHIREY (121~163HME) . FHIBREDBEHEEHEE L, BILFIZEVWT, NESUEVRE
i3, 1105 £ 8.0 g/L (T0) 25, 111.9 £ 88 g/L (p=0.16, T3). 116.4 + 8.8 g/L (p<0.0001, T6) FT
AREICEML 7, dHEETIZ, 1103 £ 89 g/L (T0) A5, 106.1 £ 10.2 g/L (p<0.0001, T3). 106.9
+ 11.0 g/L (p=0.003, T6) N HEIZHAD L7z, T3, RV, T6Tid, NEF 0 VREIX, LIt
B9 5 LMLV TE L @2 o7 (p<0.0001), TOL IR B & ANEZ Ty DOZELIZ, TIIZHW
T, H{b#F1.4 = 7.9 g/Lvs. MHIRE 4.19 + 7.2 g/L (p<0.0001) LV T6IZFH\W\ T, 59 = 104 g/Lvs -
3.3 + 88 g/L (p<0.0001) ThH 7=, MARBKTHE TIZ, BMMOAREIZ, MLEETIZ, 339%. &
BE103% WA L, 72V F Y, b3 VA7) v eT 44—, XUV 272 VL EETH
=/ 72V FUHELF L, BILHIIEWTHARARENRD SN,

fEEh - e e (10 mg#kHH24 DO NaFeEDTA /10 mL) O ZHE X, ~NE/ oV iREEF L L
M EEd, 67 ABOITAMBIRIZIEIXN P FAAZREICBWTEMOAEREEE LS WD 872, AEIC
W BHORMAEEMIIT, NPT ALCBTIBRZURMAIER T 27-DICHALEIE TS 3,

1. =

MERERRZAEL., [@FEL . BRBBEHOMWME 2
ICEWT AP TIRFEMIC - 2METH 5, it . g’w
R TEL LTEMERLTFR-O2MEAM, §RIIC =
fa> T3 h, FTEI0%E, W7 ¥ 7. 6fEAN
RIEE EEDOA4EEMEEN TS,

N bMFLAIZBWT, 1995217 b7z National
Survey (NIN/UNICEF/CDC/PAMM) 23R~ 9 Did,
2L T OFLR., Tt i, b K OERERICE
TARMICHRZUHEBEMSBEFELLIEN>TWSEZ
LTHhB, BEMOELFEIL, n+73IcEFh
BOEBHEOBIUCERTI2HOARETH S, 7.
LR DR SO BHLR G & & — " & %5 - T
Wb, SROREMRIIL, SAZAGIET S92, »
BEHANIRIEL ., HFTEBZ7T7u—-FTh5, A —FF (ThuyEt (k£) &DaviddsontEt (£)
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NbFFAHAODRE0~80%I-k > THBAHE XN
e, SORMEEBLOBEMICER LR
Yk TH B LELLNS,

HAEY

NaFeEDTAZGMIZ & gmfb s h-fEg% B
ICREEY 2 Z Lic X 3 AdGER R 237§ 5
7281267 A& B D5 AR 2 AL M2 /R ICAT

af:o

77k

#5%#1X. Red River deltafifilskiZ & % Hai Duong
#¥H XU Hung Yen&i2H T 2 KMk, KU, $HI5
IZEhFS 9 5 17~ 50 DR L T WE IO &
(NEZTEVRES~119 g/L) 1504 THH, —
HG RIS D W 2 S A hh 1R TR IR R & o
fEHD2TICHRE L, 2TOLHEIE, X—=Fir,
F3, KEFRELAASH A 1AM YZD6H
(1H1E), mE s TGS s, T ABRIIR
67 AR TH -7, MILAFIZIZ, 10 mggHHD
NaFeEDTA% &L 2 . fHEHICIE, AWM
EhTuwanEEs2HWlE LT, 27010 mL
Huwbe i, 1S DRT70% & 05 AU, 15%
Faey 77y b2FEL, EHEKXBEIO%E KV
S5UDHEBLRLTAESOE VBEOEL %MW
EICHIET 2 -0IcR i a sz, BEIL, Cat Hai
Fish Sauce Factory!Z# W\ T, HARREEIZ & 0 4
EN7=Type I OfEE (15°N) AHW SRz,

hE. GR. RO, $OREIE, 5 AGRBRH AR
(To). s AakBR110H#&% (T3). KU, 200 H%
(T6) IcHE SN,

ANEZSOEVRE (Hb) 13, ¥ 7/ 4 bPANES
ot (Sigmath) k- THlEEh, ME7 <
VFY (SF). BV, b5 27z vLvETF -
(TR) 3. FERFEWEY: (ELIZA) (Ramco Lab.
MicE->TERETN 2ETHRE S N,

BRE C4FMY a—-LHE), ZLT, BYH
BHEEIL, TORY, Teicifrbhi,

7 — # OMEEHFETIZ, Statistix 4.1 R U'SPSS % H
WTirbh?z, MAFIRIZ. Repeated Measure
ANOVA # W TEkHli 7z, SF, TR, KU,
TR/SFHET — 213, airaiiclogicBERch
72 BMARZEDZ L — TR LEE, SFOKAHE.
TIREfE. KU, TIR/SFIHEIL, #4 ZFEIC
XoTRESN, Z LT, Mc Nemar symetry 2 &
> TR 7z (LA i & /=,

AW, N b AOENREFRH ORI EE
BB SURERICE > TR ONE, F, &
TOLMD» 5T ARBAND SN DV THREHA
DELEBTUT 723D TH5.,

R

BRI R A5E%E L 2D131308TH b, #ik
Bid624. XNEBII68% TH - 7= Jr ARBRFLA
RIS B W T F il R TIRE . SkORREICB L T
HREICZEZZ Lo, BTHRICEWTY ., hEL
ElcZE3AD T, SUNDOFEEREIZONWT

Hb:AIE
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LRMICER s bR Eh B,

T3iZHWT, Hb BB EWTHELLWASL
7o, BAEEZ RO T EMIZEEM L 72, T6 T,
Hbix, BILBICBWTOAZE LML, T3k
K UT6T. Hbid, HHEEHZHANTHRILBEO N BE
BllEh -7z (F1), SFid. BILBHIZH T TS,
KU, T6TTOISHEANRTHELLHEMLAZ, LarL,
MEBIZBWTIRENL L -7z, T3, KU, T6
T. SFid, xERBEE R LT ibBIZ W TEL
<EM-7z (1), TRIZ, T3, T6IZHWT, 1L
BHTREFLIRD L (D, HEEICHWTL,
TIRIZ., TO»5T3ZTHhFMIZHA L., T3 5T6
FTCELIEMLUAE, LrLEAS, T3, KU,
T6T. TIRIZ. XfHEHF & i UTRIb DO A BE L
AED 5 7z, TIR/SFHZEIZ, T3, T6T., BLEET
BRTOL KL TELIWA LA (FD), L2l
BETRIZLAEEDLS 572, T3. KU, T6
T. TR/SFHEIZ, HHARE L B U CfbBED
PELLEI- T,

Hb. SF. KU, TIROZE{LEIZ. T3. KU, T6

W, BETHEELEZ AD SR (K1),
65 ADAN AR THE X T, BRMOARZEIZ
MLTETIE34%., WP TIX10%HD Lz, SFR
12 ng/mlFKHGDHA . TR 8.5 mg/mIPl EDEA.
TR/ SFHENS00L L TH 2BA GRS TH 5
ZEEBKRLTCWS, BILEIC BT . SFEEOH]
A%, 54.8% % 516.1%~. TIREEDHIE X
581%M7 6 29% LA Lz (K2), —K., xH
BT TIREEOEIAS, T3, RV, T6THAL
7zo T3, KU, T6T. SFKEDEIA LK L UTRE
EOHA T, XEE LKL T, BILBEOH 2 &
D{KA > 7z, TIR/SFIERS00L LOFE L. 5
BB EURHBEHTEAETR, 59.7% % K U°53.8
% (p=0.51, TO). 40.3% % £ 1'55.2 % (p=0.09,
T3). 21.0%% & U'57.4 % (p=0.0001, T6) TH -7z,

gagft g (10 mg#H Y% D NaFeEDTA, 10 Ml)
DHAMEHEER, FLIANES 0 VEBE 41

=1 M EENT—5 (FP+8D)

iR
n =62

*TRRRE P
n=:68

110.3£8.9 0.92

TO 110.5£8.0

T3 111.9%+8.8 106.11+10.2 0.004

T6 116.4+8.8 106.9%11.0 0.000
27.1+£33.6 (13.2)* 274+31.0 (13.2) 0.97
37.0%38.7 (21.9) 294+35.3 (13.5) 0.02

= || 3

46.01+40.6 (30.9

28.1+33.1 (141

1798 £ 2064 (761)

TO 11.0+4.8 (10.2) 11.5£7.1 (10.0) 0.78
T3 8.5+t3.4(7.8) 11.0£5.9 (9.8) 0.007
T6 7.7£29(7.2) 10.4£5.5(9.1) 0.002

1823 +2692 (639) 0.52

19674F- 12592 (689) 0.02

TO
T3 8081174 (357)
T6 503 £ 815 (235)

1853 +2519 (655)

* #EN)E1;p pfi
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i Ferritin
16 A Hb (g/L) A (iglL) Al TR (mglL)

6 T1-T3  T3-Té T4-T3 T3-T6 T1-T3 T3-T6

[ ] ‘Group 1 IR Group 2
Figure 1: Changes in hemoglobin (g/L), ferritin (ug/L) and transferrin receptor (mg/L)
during the study period '

120 - Percent

140

a
100 A a
a a Low ferritin High TR
90 { - values (%) values (%)
80 a
70 A a
b

ab
60 - a d
a a a
50

a
Anemia (%) b
40 -

30 b
c
20 { |—#—Group 1
—O—Group 2 c
10 T T T T T T T — T T 1
TO T3 T6 TO T3 T6 TO T3 Té

ime period
Significant difference (p<0.05) when different letters T pe s

Figure 2. Proportion of anemia (Hb<120 g/L), low ferritin (<12 pg/L) and high transferrin
receptor values (>8.5 mg/L)

Ex. 67 ARMOR ABBBIZIEAN b A Ak BB
KEWTEMOERBEAZF LI W I S, Al :

X580 RMBRERIT. XM FLICEITS i AiREk (Effectiveness study) 12463 - C. &
GRZWRMA W T 5 7-0ICELE LB TH 5, BILBEOERRBENRLI T LATHF22DT., %
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DRERIZOVWTEIRET 5,

NaFeEDTAIZ & % fa¥ O FEam{bid, AED&E
W EDbFHEENLAREF L AHEEICL -
TRIANSGNE»EI» R T5-DICHRTE
BB ET -7, ft2~v—Fr 7417, RO, K
BB AGRERATICAN FF A AD#ELAE (5mg
$/10mLAE) OZAEMEZT A $5 L2 HN
L. MEFIE. & kv, Ik, RU., BiE
HFEAG B U CiRBR X 7z,

BHREBRIZ., N/ 1 EROKRLBICHNT,
R 30 EERTR D BN T AR I T bz,
g > 7 uid, Cat Hai Fish Sauce Factory!Z¥1Y
THARRBEICEIDAEFESN=Type ] DFE ($ki
wmm) L gkaE{bEE (5 mg Fe/10mLEAE) D2f#
HThd, 2ot XALIZEL TR,
Effectiveness Study 18 7 HORWIZH=5 T &
. 5%, BENICEBEIREALARLELT,

Efficacy studylZx Wi a8 D (10 mg

Fe/10mLfa#) L D{EW L DICBINEEZH15% L
LCHELREL =,

WHREIZLTHD ., 22D L—FIZH T bh
7zo L —71 (264 ; No. 101~129) i, E1ic
SEBMOEE (No. 13) %, HFicgkmfbaE
(5 mg Fe/ 10mL) (No. 11) #iEkL 7z, L —
7’2 (554 ; No. 1~55) i3, HlicgakaE 6
mg Fe/ 10mL) (No. 11) #. 21 BERMO A
¥ (No.13) 24 L7, 9. EREL RYIOY
VINEWRDbDSERT, 95 VA —LIZkIT S
AR A c B, L R, RO, RENEFME L LT
RERL 7=, FHliA5E T L= T. 2209y L%
ZED, RUREEZ L=, R, 2HBOF
D FEIZ DWW T Student-t R B EIC K DKEIZ S
i,

97U 27— LOFHIILITO®EY & L7z,
1 Very disagreeable

2 Middle between Very disagreeable and
Disagreeable

Disagreeable

Middle between Disagreeable and Agreeable
Acceptable

Middle between Acceptable and Good

Good

Middle between Good and Very Good

Very Good

© 00 N O oW

L EED JUSERNAEORICZE, 25
VL BR, RO, REMEHEIS OWTHEICHERE
BmEI Lo (R2), MEOWEARRAKIL A A

®2 BRERER (FB+SD)

Fortified fish sauce Non-fortified fish sauce
(5 mg Fe/10mL)

code Color | Flavor | Taste | Overall| Total Color | Flavor | Taste |Overall| Total
) P | 5.62 6.27 6.35 6.31 24.54 5.54 6.08 6.38 6.08 24.08
N-F(26) +0.01 | =095 | £0.01 | £0.01 | =095 | +£0.01 | =0.94 | =0.01 | =0.01 | £0.94
=72 5.00 5.67 5.00 5.00 20.67 5.00 5.63 5.00 5.00 20.63
F-N (54) +094 | 096 | £138 | £1.26 | =395 | £0.01 | =0.01 | +=0.01 | +=0.01 | £0.01
Total 5.20 5.86 5.44 5.43 21.93 5.18 5.78 5.45 5.35 21.75
+0.60 | =099 | £1.00 | =094 | =298 | £0.57 | =1.08 | =114 | =0.86 | *=3.11

ILSI No.67 — 77



FER LEICHIT DR IR R EE

CHEWZ LR, Fmkk e UTHEICHESFRICIEA
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khkkkkkkdh ik

ARREBIIMERZOBEROIH A W RE
xFELT,. EDHENTHD L 7Project IDEA,
VIEINAM T§ 4, SEOBRICESEE LT, K
FEEFKE D X b F 4 Red River DeltaD & [fiARZE
DEVHIRIZ W T, AMEL 180 AE O AR
B% (Effectiveness Study) 4Bl 2FETT, B
FiZ. ABHBEED DR 2 ) -V 575
TEDET, BOERIMETE 300 LHRFL
Tk FEd, /. I ARBRLSDProject IDEA
OEBRIIZOEFTLTE, FEFRELTEWD
nEBWET, K FE LT, BREERLITFE
MEOERIZERBFL LT XY, 5% TWHH
DIFE LA LS BVHEL LIFET,

< hEE RS >

B EHETF (Bl wED)

19914F HALRZFRATERLERESE

19934 WAL KK 2P B 2 20 PHE SRR aT
BT (ERt2810

19974F FERZEKREIRBFII R & L H IR
ELREREE T
RERF AR ENIRA  RAT
(WHZepBRT 72 8)

1998F BHROKRFKRY HEERELV 2 -
AT (MPZupsBERT 7R 8)
Human Nutrition Research Center,
International Life Science Institute (ILSI)
Postdoctoral Researcher & U CHEFlZ Tk
ZRER SEEEMER ARIFRE
(= HirE

20004F HAEERA@FEW2 (ILSI Japan) 7o
TILIEX—TVx—
BROKLFRY AERELV Y-
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information obtained in this workshop.

Claim,

In the most of the Southeast Asian countries, nutrition regulations have been implemented. There are
differences in regulations and guidelines among the countries.

Seminar and work on Nutrition Labelling and Health was held in Singapore on 5th and 6th this April by
ILSI SEA, which aims to promote the understanding of the process for scientific substantiation, and
international and regional regulatory developments. [ had an opportunity to attend this workshop in order to
explain the newly established system of Foods with Health Function in Japan. The regulations and guideline
on nutrition and health claim on foods in ASEAN countries are summarized here in the based of the

Key words; ASEAN, Nutrient Claims, Health claims on foods. FOSHU, Foods with Nutrition Function

ASEAN (Association of South-East Asian Nations)
Z1999FIC A VAR TEMA . 7 ¥ 7HKkN10
HEFTRTHME L. AOBESRKMNES (EU)
K ¥ LS USRS R L 22, 19674124
YR, =T, Z4YEy, AR
—, 24 D5HETERL XNASEAN L, 844FiC
BT A, BEIIXRMF L, ITHFIZRI YV
—L X Z28Mb Y. 99FIZEHD [ASEAN10]
AR X,

LW, B%F - HEME OB AL
TR, 76 EDYIDOEMBETHE T ¥ 7Kt
2R & RRE L. BURT bk & 2 RO #
BEESTEL, MBEEIINET, ABARTH#E
E2—HH_KEHTH 3. 2000FENDEL4E T,
BFO T a— NI LARERISED R, BEKE S
E2BUTHANDOHMNERYD ., RIEEHREHRD &
THhkA SIS, IR S U GREUSHIET
EBEIIILEVEDEINHETETNS,

Regulations and Guidelines on
Nutrition and Health Claim on
Foods in ASEAN Countries

Dr.TOSHIO SHIMIZU
Scientifik Advisor
ILSI Japan

ILSI No.67 — 79



ASEANZEEIDRE - #RET

ASEAN10

IREBEE
FTH—IN—

(2000F 128 1HERHE)

*FEFEF—T— 2001 SAEMEHRE

BROFRBIBCOVWTY, BSEHIEORRHA
BEERL. HWEBHNOR—DOEREZBEDH TS,
Codexizxt LT %, HAKOHIEIZET 2 FifDHA
H L CASEANZSIMEEORFEH BEOHIE % B
A CHEAITV. ASEANAD 2 v 2V ¥ Z2DHE
FEHH->TW3B,

FHIE, 200144H4, 5HIZ, v VIR —- L TH
ExhltIF—-&7 -2V gy FHRBEERLE
FERRFA R IZILS] Japan #fAF LTI L, HAX
DF LR ERBEARRORERBRARRIZON
TOREET -7, £IF—1E3H100 ADSMHE
DELOICEEA TV, 2HEDOY -2 v 3 v 7
ASEANZEEDOTEROEY + —< imA T, EU,
F—=Z2bF7V7, 22—V —-7 v P oDHEMEK
FHAZT, —BROBMEI vy b T7O DT
—XFAR T abhi, Thid. 5EO4 &Y
Codex &R IZIAIT T, ASEANKE AR KE L U'H
ROFINH BB 2 B MANE L WEERFR D TD
AVEVYRAERISEZENRENTH -7,

ZDOLETHEZER 012, ASEANEE DR
FRMEAERIC 2V TRET %, ARMEE TR, K
Hj& LT, 20006ED* 2 7 Codex £ TIREE X R
. [REBHEHEEZXT (Nutrient Function
claims) |. [EE#HEET (Enhanced Function
Claims) J. [EHRD ) X 7 KR (Disease Risk
Reduction Claims) | D32 %&bv T [{EFERS
FeR (Health Claims) | & U785, —8ODET., %

BEREENIEFERAZTICEETICERENT
W57:%, ZOHAEIRNELTHE, £z, £
RIZOWTIR, HETOBRYAEVELOZLH
BRI 30 3WETH 5720, HEBRD
LA L 72,

1) wL—27

W7 V7 TRERBRERTSFHIT SN T 52
DOEDIDTHB, Y& I V1M, I X I3,
v uRBRBIIOVTRBEERBERTRVRE S
T3, TORRORBRIITLEOBY TH 3,
Bz, Codex Tk - MEEZT T, WD) R
JEBEHLE T IREBRFALZR LR TLTE
ThH >,

<¥x3IV>

I1.¥4 I VEREHROHEBORE B2 5<FD
9,
Vitamin E protects the fat in body tissues from
oxidation.
T.Eg3IvDi3 YY) VORAE2ED %
T
Vitamin D helps the body utilize calcium and
phosphorus
M.es3YB/ F7 I VIZRKEHD L 3L F —
BB ETT,
Vitamin B1 / Thimamine is needed for the release of

energy from carbohydrate.
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NEg3IVvB//VRT75EVIE4 v 32'E, BEHA.
JRAALHID L 3 0 F — BEMIZRBE T,
Vitamin Bz / Riboflavin is needed for the release of
energy from proteins, fats and carbohydrate.
V.FAT7vvida vss &, fBlh. RARIEHO =
AN F-EHICBETT,

Niacin is needed for the release of energy from
proteins, fats and carbohydrate.

V.2 IVBp/ /Y7 /335 3 VRMEROLEREIC
BETT,
Vitamin Biz / Cyanocobaramin is needed for red
blood cell production.

VI ZERR IS MIaD A3 & 4 RICAAIR T,

Folic acid is essential for growth and division of cells.
Wosy b7 VERIZZ V2B, B, KALHO
TALF-ERIZBETY,

Panthothenic acid is needed for the release of energy
from proteins, fats and Carbohydrate.

X.¥# 3 VKIZIER & MEEEICZETT,
Vitamin K is essential for normal blood clotting.
X.¥4 I YCRANLNDERRD T ORI % {2
LEd,

Vitamin C enhances absorption of iron from non-
meat source.

X.p-puF yBoBELLZ2HROFTESX I VAR
L4345 I VADRIBKEKTY,

3 -carotene is a provitamin A that can be converted
into Vitamin A in the body.

<IFIN>

IHne o L 3BERHREESLDIZRILEET,
Calcium aids in the development of strong bones and
teeth.

.83 RIMERTEZEDEE T T,

Iron is a factor in red blood cell formation.
M.vZxvy i3 Hhns s LRI L RREERE
LET,

Magnesium promotes calcium absorption and
retention.

< ugEBRE>

1.2 0 BREFBOMBOTERLBIEIRILS
7,

Protein helps build and repair body tissues.

DIRAMEII AN F—JHE LD 5,
Carbohydrate provides a source of energy.

QU —=Y T TIRROFBRIIELEEN TS,

I WhEZBRBTRNTCOLEREREMLLT
WBRZLRFBRTERY, FICERTHEIAE.
LDERRL,

Claims stating that any given food will provide an
adequate source of all essential nutrients , except as
otherwise permitted in these regulations.

D5V ZADENRERNTILT 4 -DH5H
mAEMHAADES ZLIZLS>THERTORERD
KA LEBREBRTE LI TEEVEORRNIIT
xRN,

Claims implying that consuming a balanced diet or
combination of variety of foods cannot supply
adequate amounts of all nutrients.
MEREENEIEBNTELNERIATTH 5,
Claims which cannot be substantiated.

VAR BB THEIAE-EDERNT, BRSHK
KRB HROEECENOLERNIRE 2L
D, RELED, WBLADT3ERNTHERATS
ZEIZH L TWBEDORRIETE &N,
VEUMOBESOREIITEMPBIEHESR
ISR EELZERRIETELRN,

Claims which could give rise to doubt about the
safety of similar food or which could arouse or

exploit fear in the consumer.

2) YUHKR—-I
KERBREATLBREEINTOIEHD—D2TH
D, ZOERIITLNAAT 4 92 - Tangt

FAy D8, ¥HIV - IXxIASHEHE. 57
b=, #VNUE3ME. RYEEIETSH S, B

FERBEFOR. U 2 ZREERRIIEF I L Tnisn,

<TUVLNNAFTF 4y o - TunNdtsq 90>
LR A ERRICRODIZEY B E T,

Helping you to maintain a healthy digestive system

- BBATORERE L DR B £T,

Helping you to fight bad bacteria in your intestines.
CEEEAE L EENT B

Live cultures - helps in digestion

ILSI No.67 — &1



ASEANBEEDFRE - #ERT

CEERERE CHILRCB T AERBEMOREZ L
WWNT Y A EMERTSDICRILEET,

Live culture —helps to maintain a desirable balance
of beneficial bacteria in the digestive system.

c ¥ T 4 AR LHILROMERICRL B E T,
Bifidus helps to maintain a healthy digestive system.
- FaANL T TF 4wy (K74 XA, WLEEE) &
WHILROBETEOMM E -3 EBEEXH A 538
IS h . T ORRBERELECREERTZ0IC
Brb T,

Probiotics (Bifidus & Lactobacillus) helps to
suppress / fight against harmful bacteria in the
digestive system, thereby helping to maintain a
healthy digestive system

- ET7 4 X 2AREERFE AR L COEILEBIT T,
Bifidus suppress harmful bacteria to help digestion
UL KX T 4wy (8 THE) I3ERELEL
RICHBREETHIE 7 1 ¥ AWOE A IRET S
2T, FHORER BN *KEL T, AR
B - BN aRRICELB £ T,

Prebiotic (oligotose) promotes the growth of good
Bifidus bacteria for a healthy digestive system so
your child is better equipped to absorb nutrients to
help support overall physical and mental
development

<¥HIV - -IFxTR>

cERIE. GROIINF -FEHDOLDIZHEEKD
% IR 2 B SRMERDOEE LT TT,

Iron is an important component of red blood cells
which carry oxygen to all parts of the body to help
the body's production of energy.

BRI ERICHED I X ILO—DTT,

Iron is one of the essential minerals vital for life.

C AN Y LFROBERHSIRER T D E Y K-
FLET,

Calcium helps to support development of strong
bones and teeth.

C AT T AFRNVERREESICRLEE T,
Calcium helps to build strong bones and teeth.
CANY T LDOWNE SR - LT, BERLST
5E 4 3 Ds,

Vitamin Ds to help support calcium absorption and

improve bone strength

- R IVDIRBEERB ALY Y A% LD R IR
THEDIRILBE T,
Vitamin Ds helps your body to absorb more calcium
ANV T LADOBMRERKIZTEDIRILOES
IVDsEBELLTHET,

Enriched with vitamin Ds for maximum calcium
absorption.
CRBRWEEYR-PTEIHILYT AL, ¥E2 I UDs
v vy ADEE
The link of calcium, Vitamin Ds and magnesium to
help support strong bones

<FLHE>

AKFLHE — FBEATE D ADHELD 728

Low lactose - easier digestion for people who are
lactose intolerance

B UINUB>

< BRI BREROEBORER & MR D
PRT I JBREMBLET,

Protein provides the essential amino acids needed to
aid in the building and maintenance of the body
tissues.

- 2 U BREBOEREERITRLE T,
Protein helps in tissue building and growth

F R RBEROY K- b EiERT S
Maintains general nutritional support

< BYnitHE >

- BYIEOEHSTR — LR 2 BT £ 7

Good source of dietary fiber - aids the digestive

system

3 714VEY

W7 V7 CREERHEIT (FH0 ) A 7K
ER) EFHLTCO32HEHDS BD1DTHD
TA) AARELERBOEETERL T35,
FEFWBICETIZRIHE IR TR, £
DOBKNLFROFNITEEDOED Th 5,

T ANy ARBRBEDY) 27 2 EBT3 2L
B LTV B ER,

Health claims associating calcium with a reduced

risk of osteoporosis.

TR DECRRIED Y 2 7 £ {&KIKT 5 Z &1
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B LT 3R,
A Health claim associating diets low in fat with

reduced risk of cancer.

4) 1 Fx>7

TRROT 2 Y HDRERFLUEFE (NLEA) &—
ERE T B @EREAMEART (RO Y X 7 {EEER)
ERELTCOSEH, RERMEEICE T 3 FKREH
EENTHED,

L.any s b gHibE

0.7 Uy abtEilE

0. & Pridhitte & %

WV ATFIESHARR. 2L 25 0 — 0 &0
V.AUMEE BH L T 28085, R, BXE
&I

VIRE, BELE

VIEEf & R R

IgE7 L a— kil

K. AT # V328 LD

5) % Dfth> ASEANGEE

g4, RbF LA, Thrfidundhd, ¥BEFR
DEEHRR. WBREFARZRIETIHERED T
WEN, RERERER. BERERR. BRO
Y ZZERERDOTRUIZ DN TEED TR,
S1%. CodexDFmHIEIZRIT 2585k, 74 F o4
VDD ERT, REERFNTEITPETH S,

<HBDLUI>

ASEANGEEIL, HEEHECANBE. AMOF
K. RELABELEE L OMBEEEL TV,
THRBIIBRETEREL ., SHORBENBEEX
7%, HAIZASEAN+3 (HA, hE. HK) ©
AVIN—=THb ., 13HEIRE. L, BUs. &
ERELEEDOSFH THF LW NEEDB I LITE
> T3, 5%, HARPBEMEEROWERRE L
(R EARRORIERETIZ) — 4 -y TEERD .,
BB DR AL TIT < 2291212 ASEANEEIZ
HEREHFETH 5,

<EREBE>

Ak B (LAE &Llk)

19704 REAZERFHRECEPENLE
MR E A%
19704F JBALRR TEMALL e AR &4

YSAF 52 70y —DOWERRE
1990~ 944F EMMAELFAIRE R
1995~994F HmifFTER&
1990~ 965 RAREEMFRENFRBRLT O
YIbGEA S 2 7 AT BURER
1993~994F (Bf) HAfERE - XRERRWS I FE
REAERIEMEHE BE2E
1997~99% L ARBESREISE
20006F4H BROFZFLEHIEICETS I /3L
AV PELTTILART - Vx vk
B

HARBEFR A B2 2 (LS Japan) RS, “RSiEH
FRER" HRER. BEERELRR
Rt
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SILSITI&
BRI RER LR

(Health & Environmental Sciences Institute—

HESI)

ILSI Japan YA TV T4 T4 v - 7 RI\AH—

BB R ERI 262577, Health & Environmental
Science Institute (HESI) 2. 19894FILSID EIFRE B
DOEDELTHRNEH, b FOEEE. . V
A0 T7HXZAAV L, B WS FICEbSH
BICH T ARIZEN SR ED 5 -0, BN X
REFOBAEHLTEZ TS, B - 20F%
FE—RIZEDDIZLIZK- T, BRETEh 38HE
D—HED AL I T BB A M A 5 AE» bRk
L. BEOMBPLZRL/NT v Z0OEN7Z2HD #l A
ZARRICLCETWwW5, HESIIZ. AKX O
LELAIREZTIEMETHR I IEHESORE
WICHDE, IR A4XDRLE BB HERUREIC
B 2MEAHRD L. SRRBRFROER. 727
— v 3y TOREE VS ZDOMOFEFHZEL .
MEOMRREEX T ZLICHBL TE 7, ]L
DIR104FLL EASE &, 7 O K UG B HAR A 1%
ALTELILRE, SFEIADILSIAHHRES T
Wy LA E - 2 IS AR T 5 2 LA K
e

INETOEFHZE L. HESIIZ Z DEWEER
BHEMEZED LR TVEA, B, b FOER
BIEIIWTAREMIIOVWTH L L REL L5
THEEORE» DR S RROI=DIZ, B -
B FOREBL, BETIAHOEMRE—H
ICEDWBRZLOTES2=-— s EELLT, B
WA A2 S T 5. BEO T B R EFE R 0
BHHSEL . 2O I3 KEREFET (EPA),

RE &7

XERBEESE (FDA) ., {t¥REEFFET 97
7 & (IPCS). HRREEE (WHO) FL ML
TWa,
BRAHESIC B W THERAFH AT TS T
Oy I LICIIRDESI BEDLRH B,

R AMRBRFEORET (Alternative Methods
for Carcinogenicity Testing)

ABZXAIZHE DLV AZTEAA Y MBI
5730 ARVTuTH4 I ADIEH
(Application of Genomics and Proteomics in
Mechanism-Based Risk Assessment)

EHT7 VL F¥— (Protein Allergenicity)

BRI & BRIREABR O MHBE % (Non-Clinical/
Clinical Safety Correlation)

¥ 4 - 4 5 # M ( Developmental and
Reproductive Toxicology)

g R (Immunotoxicology)

hTiFHEEED TCWETusrs 4L LT, (R
BAMRBRRBBEORE ] ¥ TFohd, 207
o aid, 19964, ICH (International
Conference on Harmonization for the Testing
Requirements of Pharmaceuticals) 2%\ TEEES,
B L RBEEROB T, kD~ 2% H
TRBAMRBRONREE L THHIRPAREREE L
THE I NI D2 DORBREERBIR L TEMRET

Activities of ILSI Entities
e Health & Environmental Sciences Institute-HESI
¢ |[LS| Southeast Asia

AYAKO TAKEI
FUMITAKE FUKUTOMI
ILSI Japan
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B ENABINSI L ERT. HESIA 19974 &
DEAREL 728 DThH %, # LWIRREDOER. IR
R, SHZIIONT 2HEBAIED 3 -DICRA R %A
FIER AT — 4 X— 2 & HET 5 7-9I2, HESIO
V==Y y7OTF, BE., #HAZKEDOS0 LD
MR C21BEHOLFRENF L LT, ROR
BBEORMPERE N TS,

rasH2 transgenic mouse model
Tg.AC transgenic mouse model
p53+/- knockout mouse

xpa-/- knockout mouse model
Neonatal mouse assay

Syrian Hamster Embryo cell transformation assay

Zorarss Ld, BB - FS-EIISL,
VD EODOMBEIZHV MO I LD TE 3BT
ZHESIOEHOREN EFIE VLS, BEERICH
FTBHESIO® IR — &=y FIcmi,. LED
REBEICODWTHIHOTF — 4 R— 2 2HRLTX
B OMEEE» S OB IETvsr 5 A
PHEDOENTETWS, ThEFRBEIZIEK. K
EBEH LR (NIEHS). KEFDAE #
HRfgE & v & —, KEFDAEERK TR L v 4
—. 7V AEMNAREERERZEN (RIVM) &
U HAOEEGYH R (CIEA) SE1EZ
NTn3, Biz, ZROEMREKE. g—-uy
S, BE»SEMUTEY., Tuy s s0BEBRHT
PHER I TS,

FEE. 11HIC. KEIZBWTE - B - 24
FT3HEMKRI0ALEABML, V=Y 39T
AP IN, ThETCIIERINET— 7 OKE
Birbhiz, V-2 a3 v 7OHEFIL, FHAH
NELBENTHD ., 5FToxicologic Pathology D
FEFEORME LTHIRENEFETH 5,

ZOflt, SHOFBHIHEINZHH L LT,

[ XAHZXLIZEDKV AT HERAA Y MZEITD
FII2ARVTa T+ I A0H] b 5,
ZD7us s AZHESIOH -k BEFEL LT
1994 IChBR SN D TH B, & FDBIETHE
WREABARICEDLS F— 2IDAEEDEBL
WEHR X TRIPEDLNTBEA, Thizk-T.
BHDOA DX LOBWHIZH 727 70 —F 530
Blilko-TETWS, INb6T /) IV ARV T
FAIVADAFOHFLOFREICL T, VXY
THAXAY MBS [AEMOER] Oghy
RENICEZ SR IIIR, #izrFE
TRPHEINLET 252V TEZAY MZHY
ARTOL =0 DHEBL & BEROBIELSHD
RKELBETHS, ZOFHFTH, B - H - %0
MEBL, EFENERET2HEETEIILDTES
HESIOEEAHF IS, $4FE11A7—8H., XKEH
TV MYTREINFY IR -4 (SOT) £
{#1Z & %"Use of Genomic Data in Risk Assessment:
Sate of the Art 2001"E B X N 7= 2 DHHFIZE T 5V
— sV ayTHEEhB AR, 22T HESIO
Dr. Denise Robinson & 0 ZDZEIZHB T B RED
WBHORREVER EhBETETH 5,

IR E TITHESIAED EiF. R§TUCx-8E
LTI, BBAMD X =X &, Frgthabifis.,
B, R4 - AMEEM. REREE. BREYS
WET — 2 OEH. B ERRBER. 74 7494
7 VEHE. BRIKOREM, LY X2 T R X
VA, VR TERRAY FFEEOHE—., SRBT
bN%., ZhETITRFTENEZhThORED
BRREF LD WEEN MR E TS, HESI
DAV E—%y k= 5sX—-T (http://www.
ilsi.org/hesihtml) THITE R TED, BATSZ
ENTED, ZOM, HESIOEH)., £ us 54
DFM. ASHEORERE D A — LR~V TAF
THIENTES,
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Health & Environmental Sciences Institute (HESI)

The ILSI Health and Environmental Science
Institute (HESI) was established in 1989 as a global
branch of the International Life Science Institute to
provide an international forum to advance the
understanding of scientific issues related to human
health, toxicology, risk assessment, and the
environment. By bridging together scientists from
academia, government, and industry, HESI seeks a
balanced approach to solving problems with broad
implications for the well-being of the general public.
Guided by its Board of Trustees, which is consisted
of distinguished scientists with equal representation
from the public and private sectors, HESI
contributes to the identification and resolution of
health and environmental safety issues of mutual
concern through support of scientific research and
other activities such as organizing workshops and
publishing reports. At the ILSI 2001 Annual meeting
in January, it was approved that HESI is promoted to
be an independent branch, with the expansion of its
organization and activities over the past years since
1989.

Through the activities in the past, HESI has
established a high level of scientific credibility, and
especially is highly evaluated in its unique ability to
bring together scientific expertise from industry,
government and academia to respond quickly and
effectively to health and environmental safety issues.
HESI has earned the respect of government
agencies worldwide and international organizations.
The regulatory bodies and international
organizations, which have been working together
with HES], include the US Environmental Agency
(EPA), the US Food and Drug Administrations
(FDA), International Program on Chemical Safety
(IPCS), and World Health Organization (WHO).

ILSI Japan Scientific Advisor
AYAKO TAKEI

The programs currently supported by HESI

include:

Alternative Methods for Carcinogenicity Testing
Application of Genomics and Proteomics in
Mechanism-Based Risk Assessment

Protein Allergenicity

Non-Clinical/Clinical Safety Correlation
Developmental and Reproductive Toxicology

Immunotoxicology

Among them, the program on "Alternative
Methods for Carcinogenicity Testing" has gained
high interest in both industry and private sectors.
This program was initiated by HESI in 1997,
following the agreement reached between the
pharmaceutical regulatory bodies and industry at the
International Conference on Harmonization for the
Testing Requirements of Pharmaceuticals (ICH) to
permit an option to utilize one of the medium term
bioassay models in place of the traditional
carcinogenicity bioassay in mice. HESI has
organized an international collaborative research
program of 4 years, with a set of 21 selected
chemicals, at more than 50 laboratories worldwide to
provide the scientific data needed to further
understand the benefits, limitations, and potential

applications of the new bioassays listed below:

rasH2 transgenic mouse model
Tg.AC transgenic mouse model
p53+/- knockout mouse

xpa-/- knockout mouse model
Neonatal mouse assay

Syrian Hamster Embryo cell transformation assay

This program has been a very visible example of
HESTI's ability to develop partnerships among
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industry, government and academia. In addition to
HESI's industry leadership, significant guidance was
provided by the government research organizations
that developed the early databases on these models,
in particular, the National Institute of Environmental
Health Sciences (NIEHS), the US FDA's National
Center for Toxicological Research, FDA's Center for
Drug Evaluation and Research, the National Institute
for Public Health and the Environment (RIVM) in
the Netherlands, and the Central Institute for
Experimental Animals (CIEA) in Japan. In keeping
with the international scope of the program,
academic scientific advisors were also drawn from

the US, Europe and Japan.

A workshop was held in November 2000 in the US,
to review and discuss the data generated through
this collaborative research program by that time with
more than 300 scientific experts from industry,
government and academia. The report from this
workshop is now being complied to be published as

a supplement to Toxicologic Pathology in fall 2001.

Another program with increasing interest is
"Application of Genomics and Proteomics in
Mechanism-Based Risk Assessment", which was
started in 1999 as a high priority of HESI. In recent
years, analyses of human genome and protein
syntheses have been rapidly progressed, and the
data obtained in these new areas have opened up the

possibilities in new approaches to the investigation of

ILSIEREg 77 &7 bl ST &
ILSI| Southeast Asia

VUYAR-NIZEBREAEL . ILSIRE7 VT
XEWEFR, YUHE-AL, L=V T, A VR
VT TANVEVERLE LTHRESRR)IZ, B
R, BEETBHILSIY 4 Xk K UCILSIA — X b

mechanisms in toxicology. While the advances in
genomics and proteomics promise to revolutionize
our ability to characterize hazard in risk assessment,
the challenge in the near future is to establish a body
of available knowledge to serve as a foundation for
applying the data generated by these new methods
to risk assessment. It is expected that HESI will
again play an important role to coordinate research
and discussions on this important topic among
global scientific experts from industry, government
and academia. On November 7 - 8, 2001 at
Washington, DC, the US Society of Toxicology will
hold a workshop entitled "Use of Genomic Data in
Risk Assessment: State of the Art 2001". Dr. Denise
Robinson of HESI will present the outcome of the
HESI's recent activities in this area at this workshop.

The topics that have been identified by HESI in
the past includes mechanisms of carcinogenesis,
new methods for toxicity assessment, exposure
assessment, developmental and reproduction
toxicology, immunotoxicology, use of clinical and
epidemiologic data, alternatives to animal testing, life
cycle assessment, water quality, ecological risk
assessment, and harmonization of risk assessment
practices. The outcome of each activity was
published and introduced at the web site of HESI
(http://www.org/hesi.html). Please visit HESI's
web site if you are interested in more details of
HESI's activities, membership and purchase of the
publications.

ILS| Japan EEE
mE XR

FGUAYTH =AY T7TE&EP=Z2-YF 0V F
AEHLOELTHRLENL)LOEAEED, 245
KUF -2 b TOLHBEHFMEFH L LR
5. BER/RHBIIBVT, X@BOTF—vx—K{LL
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T, BROEFEMEH*EHET L2 ED T3,
(ILSI 4 )L ¥ —5&No.63 2 )

WESEIZHE R, ILSID T V7 - 28V 7 4 v 7 Hilsk
D—BL LT, KWL ALSI Japan) A3, ED XS &
AHETHHAL T T B, WIZILSIKET V72
BEDES kW NEB2» 5B KT BEHNT., %
DBEIERA,

2001 FE#E

BRI, 248&V0F -2 T LAV TEED
ZDHBOEE L S5 CICRIEEROSMD Y L.
20014E4 H26H. 27HDO2HMIZHZ-T, YU H
A—LDY I by 27— THEXN,

PIHIZ, %E - R BRERED2ODIS LT
AP NTDIY Y FF—TLEGRENTHR,
ZOMIIZH TS, SHOBEHHFEOEE %
TEHESE L, BtEmickLb, BERICKITS
B MAIZOWTOBA #KE S, XSO
RBEOEHABTE ZORRBIIODVWTREL, &
Zilkda iz, AFELLAICPELTOY K
SRS 20 FIL 2D FEE L iR - EFRSE®]ICD
WTHEIT L. SMEEO LT 72,

2HEHDBRETIEZ, 441b&UA—-2bFLA Y
TEEGATIREINZILSINE 7 ¥ 7 il i &
B57-DEFKDODLIEL S PIZHRABOENZTD
., T, KEFEOEEIEL S CIZTFHEIRE
ANz, HIRBIZIZ, Y M) —WOBEERET
& % Cerebos Pacific Ltd. D/NEF 82 it 2SR |2 5%
Hahs, HREIE, BlEEO@ED.,

VUAR-IVEFROILSIEE. si7ENS3AED
J— A—EHBR. #IAENS2ABNTAS5"—
=k

BERE

ILSI W/ 7 ¥ 7 s i O H 3G 8. RKiES
N—TEXVUBREREIN—TD2DODE AL T+
— 2 &KL TEDTNSE, ThZThOTL—T
2, DM RET—<ICIRLCTERAI 74—
ARBREBEINTVWEYN, ZhEDFAT T +—2R
2, Al i3t EOLEBORME B > TRE
T3ZLEL, EEPLDOAYN=IZMAT, X
ZEBUMEREY? S L #HiER L LTSMER
TWw3,

RERBEENTWE 422 7 +— R,

KBEIAVTx—RE LT, RELREFKES
472840, EEERE, METROR MM,
BEMHRER. AREES AV T+ — A2 LTARR
REFMEL H A P74 VOEFEHEM., A+ T2
v —0D62Thb, TNZTHORDMAZ., L
Tz, BB T 5.

REHX A2 T +—A(TF) :

TUOTHERIZCEWTE, BEFHOELIZHEN,
e, BERRS, 12MEE L & DR L RHRE DR
RV ERICEADIMEIFLL TS, —
B, EIRRBIC VTR, WEFICRERZIEIC
WATVWE, TOLS BEFRER> TRETFF#
BEhTn3,

M RERE 54 7 22 4 VTF .

7Y 7. &0 biFASEAN UKD T ASEL D A
TW3, REL@FECHTIREICODEZ ANE
LI 23&)amiiEmeitd a0, v V/ERY
YA, U=V a3y 7, mESERET ZEHE
HoTwW3, &L e Lza4diEEs. ASEAN
2B 5 B0 RBENULEOREOTTRENE. 7
VTICE T 2 RBEEEMAELORE. EIZDO0
THHA TS,

FEE) & K ETF

TV TICkT B FH OGRS BEISHML Tn
2HEE»L, EERMNLHEHLRBEORE TS
LEMER LT, IR THEEH . BIEMICIE, T
BOXBIZED Y VAR LODBNERTD “F
A4210" F7usssiElpshTns, ZOK
BAEFMGT27 2 A Y VOFHEEHETEIL
Ithk?3, BE®EDTO S I AIZDONWTIR, BEX

88— ILSI No.67



SILSITlE

HOBMDMEAEBEIZLEWE LT, TORE%
HiEL T35,

WERER L EMMBILTF

ZOMIRDE K DAL PRERZOREIZS 5,
REBHROEEDIEE, RENEFOBHE. BMN
OBEMERERRILEZEIZOVWT, B LEYS
us g LERERY. 2055, Rk, FioN
PP AT BRBEAOHIEORM., 74 VY
2B B3XkADE Z I VRN & 58z, H
A2 5 SHARE TOWHEHEIT T3,

BEREYERLSATE -

FEREMRMIZ. JOMETS ., #EHERS 50
BERTHICEOTHE IR TS, LT
T 27D L < —h—%mHLL UREE
HMOWNELS, F— 4 R—ZDFEIZAT TOR
HArED O TN S,

BEMEAETF :

BOFO— S LIZEN, ThE TREL kb
S>Ed EERMTEMEICEIY 2% 2 8< 1k
2572 THEDOHIZIE, KA, KERIZKZ3D
bHd, ISIOFy r =2k 56, HHRORAREK
EOFERHIEEFRE & 12, ASEANTTEDE
WRBIZED LRI ZERZEME. H50iEv -2

TavwThEEEFHTS,

NAFF 22y —1TF .
BHEIIERSh T2 EETHRBRAAROBER
LHBIZBWT, 2R 51220 T, ASEANDTTIE,
FHER. BER. ~BTROBRBR2ED 57200,
VYRV L, IS —FFERL TS, 20014
ok, ABOEBFENA AT/ 0V -RB2OD
WHEBLERS, CMODKREWIFMIZONTDL
IF-VY—XFEFTLLIELTNE,
BREECHTIEELITCHAI FI4 VDR
fAlH—e=¥—V 3 IF:
WIODMEEI E ZDOHMTOI-F v 7 ADEEL
MBI, ZOHBIZBWTEERTE LW,
—7. 20024E % H3®& & UCHE® 51T\ 5 ASEAN
DIV —2—4y MUEATRRRED DO
BHELZNBHAFPSA VEFAMXEZZ Lidd
EDILTH5,
ASEANYBADH L LT, N—F=¥ -3
VERHTAHELLTOTY -2V 3y T, EHIE
VYRV L, I F-2BREBLTER, SEL
i3, VA2 T72AAV DM —Zy 73T
— 5T 5,

ILSIRE7 ¥ 75 - %8
Mr. Howard Delaney ; President ( SIS'88 Pte, Singapore )

Prof. Chan Soh Ha ; Vice President ( National University of Singapore )
Dr. Anthony Huggett ; Hon Secretary ( Nestle' R & D Center, Singapore )
Dr. Elias Escueta ; Hon Treasurer ( Coca-Cola Export Corp., Philippines )
Mr. Ng Kim Keat ( Kellogg Co. Singapore)

Dr. Gareth Barker ( Roche Vitamin, Singapore )

Dr. Rodolfo Florentino ( Philippines Assoc. Nutrition )

Prof. Aman Wirakartakusumah ( Bogor Agricultural Univ., Indonesia )
Dr. Roger Bektash ( Mars Asia Pacific, Australia )

Prof. Soekirman (Bogor Agricultural Univ., Indonesia )

Dr. Tee E. Siong ( Institute for Medical Research, Malaysia )

Prof. Syed Jalaludin ( University Putra Malaysia )

Dr. Sakarindr Bhumiratana ( Biotech, Thailand )

Dr. Sushila Chang ( Ngee Ann Polytechnic, Singapore )

Dr. Hiroyuki Ono ( Cerebos Asia Pacific, Singapore )

Ms. Ning Rahayu ( PT Unilever, Indonesia )

BHBRR
Mrs. Yeong Boon Yee

BIFFRFRTE

1 Newton Road, Goldhill Plaza, Podium Block #03-25
Tel: 65-352-5220, Fax: 65-352-5536

Email: ilsisea@singnet.com.sg

ILSI No.67 — &89



% Codex TlE (V)

S Codex Tl& (V1)

A2 HILY— I (B%)
ILSI Japan EEHBHZEER

® F

Wl T

R AERS & HOISHE ST L 7

<Summary>

author has been participated in.

LD CodexDF) & % . FEVBBMUZBRBBEMY - BRWEHZE LN AT /70y —0HR

* ok k k k kX k Kk k k Kk Kk %k k k k k kx k¥ %

Issues of Codex Alimentarius were updated focusing on the Committee on Food Additives and

Contaminants and Ad Hoc Intergovernmental Task Force on Foods Derived from Biotechnology, which the
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ILSI Japan #25EtA%5R =
Mg B E#

ILSI Japan, established in 1981, is spearheading investigations into nutrition and aging, biotechnology,
food fortification, physical activity, tea components and food safety, as well as into sugars and other
carbohydrates. The International Symposium on Glycemic Carbohydrate and Health celebrates the 20th
anniversary of ILSI Japan.

Background of the symposium; (1) The concept of "Glycemic Carbohydrate", meaning "providing
carbohydrate for metabolism" was adopted in the FAO/WHO Expert Consultation at Rome in 1997. (2) The
concept of Glycemic Index has been developed as a way of comparing the influence of individual foods
including carbohydrates on the overall profiles of glucose metabolism. (3) The frequency of obesity and
diabetes has increased dramatically in many developed and developing countries, which leads to a new
discussion on healthy eating for prevention of chronic diseases. (4) New advances in carbohydrate
understanding, such as carbohydrate fermentation in the gut, have raised new issues which have important
implications for the food industry and public health. Glycemic Index also has an impact on new issues of
food selection and development of food technology. (5) Recent scientific research has revealed new types of
physiological roles of Glycemic carbohydrate, such as in memory, cognition and stress release.

The symposium will look at the advances being made in the underlying science relating to Glycemic
carbohydrate and health, to disseminate results of on-going research and to stimulate debate, while

examining the implications for the future.

B bHIEME, M FTFr /0y —-FHBRORKE
M EICHDMEA, ZOWEBEEGRIZEEERANE
HAREFEAE mEl W 213 (ILSI Japan) &, [EHFE Tk LT E 2,

AmPHEHEOLEE LTI8IFIZRIE A, Z EREAGRIZEMESIE. 1994FICvy vy T
DEMIZRMS - RERPFFMEEAED Y X [Nutrition and Health Aspects of Sugars] &3 %

ST AXY M, RKE - BREFHL E@FEEEICE EFE 2% F 0 L Z DA The American Journal

"Glycemic Carbohydrate and Health" ADACHI TAKASHI, Ph.D.
—The background of 20th Anniversary

hyd i
International Symposium of ILS| Japan — Catlyerale Commities, LS Japan
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(1) FAO/WHO Expert Consultation
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TEHELLTHREIRTER, RRBDOSY £ 3
v A VT RE, BREBNLEE, 55K
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BHEIEL T4 TAZ AN EERR. B 2BIRER
OB BBV A 772 2 —ZkoT 5
L EILN TS,

gD kSic, o2 LBRAEL T4
DRBOGUEEZBAWT., REDNGI#HET S L
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KR G. H. Anderson (University of Toronto)
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Glycemic Carbohydrate-An International Perspective
G. Nantel (FAO)
Carbohydrate and the Regulation of Blood Glucose and Metabolism
T. M. S. Wolever (University of Toronto)
Glycemic Load and Chronic Disease
J. B. Miller (University of Sydney)
Mok D & & GI
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G. Riccardi (Universita degli Studi di Napoli)
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BoOHx LB\ L & DhuiERE
A B (KBRAZ)
Sugars and Brain Function
D. Benton (University of Swansea)
Dietary Carbohydrate and Cognitive Performance with Glucose Regulation in Elderly Person
C. Greenwood (University of Toronto)
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v a3 ¥E (Glycemic Carbohydrate) &{AEEIE
R PR BF (AELFKRE)

Glycemic Carbohydrate and Body Weight Management
W.H.M.Saris (Maastricht University)
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Effect of Carbohydrate on Energy Intake
G. H. Anderson (University of Toronto)
TV THISIC BT SRR OB L REEH _
Inpact of Dietary Intakes and Body Composition on Cardiovascular Risk Factors among Asians.
M. Yap (Ministry of Health, Singapore)
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4515 Glycemic carbohydrate & 2R

JER  G. H. Anderson (University of Toronto)
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ILSI Japan International Symposium on Glycemic Carbohydrates and Health
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EigE RS ILSIZ2& J. W, Stanley
HFF#E [Glycemic Carbohydrate & {&EE | ILSI JapanHEE A B—
v avl ¥EE (Glycemic Carbohydrate) & IfEIEEI . G.H. Anderson (University of Toronto)
Glycemic Carbohydrate-An International Perspective G. Nantel (FAO)
Carbohydrate and the Regulation of Blood Glucose and Metabolism T. M. S. Wolever (University of Toronto)

Glycemic Load and Chronic Disease J. B. Miller (University of Sydney)
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HIRD B & GI
—4 2y T7T— G. Riccardi (Universita degli Studi di Napoli)
—H&— B EHE GUEAZEEZE)

WA T8 —Glycemic carbohydrate 1B 2 S L SR OB D A —

11H21H (K)
+yigv2 $E (Glycemic Carbohydrate) =K 548 - WkMEEED I
R AN B— (BHLTKRE
BEOH X LB L XD A B (KRBRAZE)
Sugars and Brain Function D. Benton (University of Swansea)
Dietary Carbohydrate and Cognitive Performance with Glucose Regulation in Elderly Person
C. Greenwood (University of Toronto)
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- BEEOAEBEE (X L X, BN, R, E8Hxl)
- PR CAEEER (B, HERwEt)

- ZOf
v a3 HEE (Glycemic Carbohydrate) & {hkESH HBE PR BE (FIEZTRE)
Glycemic Carbohydrate and Body Weight Management W.H.M.Saris (Maastricht University)
Effect of Carbohydrate on Energy Intake G. H. Anderson (University of Toronto)

7Y THURIC BT S IEE OB L REEE
Impact of Dietary Intakes and Body Composition on Cardiovascular Risk Factors among Asians
M. Yap (Ministry of Health, Singapore)
PEEES—EGH L — =V ShOREE 7 I BRERDHRRIC T TEE $R B GREKEH)
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