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INCIDENCES OF PHEOCHROMOCYTOMA IN F344 RATS GIVEN
RETINOL ACETATE IN DRINKING WATER FOR 110 WEEKS

DOSE Effective No.of rals with pheochromocytoma
{%) No. of rats Benign Malignant Total

Male

0 49 15 3 18

0.125 50 23 4 27

0.25 48 28 1 39
Female

1] 50 3 0 3

0.125 49 10 1 11

0.25 48 20 0 20

Kurokawa et al (1985)

B2:LF/—l-7E7— FRURUF-IORPBEICLS
Zv MEIBHEBEHERBREDO A H =X L

Possible Mechanism for Induction of Pheochromocytoma
in Rats by Long-Term Administration of
Retinol Acetate, Polyoles or Reserpine

Retinol Ca-release
acetate from bone
Sustained
Pheochromo-
hyper-
. cytoma
calcemia
Ca-absorption /
Palyols —® increase from
intestine ,)
Sustained
Reserpine » dysfunction of

adrenal medulla

®R3 I RFRH)VLORK (2FR) ROKSH
Zv NEREFBERECRIETEE

Induction of Renal Cell Tumors Following

KBrO3 2-Year Oral Administration of Potassium
Bromate in Drinking Water in Rats
Conc. in drinking  Effective Incidence (%)
water  (ppm) No. of rals  adenoma Adenocarcinoma
Males
500 52 10 * 85 *
250 53 19 * 45 *
0 53 0 6
Females
500 49 17 * 69 *
250 40 15* 40 *
0 47 0 0
*:p<001 Kurokawa et al. (1983)
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ALEYWTRONLIBHZLDT
TH, FRIC X o THIFEH B
BEoTHEEFRETLEN)
DIEFAADT v MIFEIER
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H3:—EORFR, I LRORSICES
Sy FrBEICHIS8—N1 FOXL 57
/Y OIREEL
Increase of 8—-Hydroxyguanosine Concentration

in the Kidney of Rats after a Single Oral
Administration of Potassium Bromate

KBrO;

8-OH-dG/105 dG

L 1 )|

48 hrs.

AV MECHD EOERZITHLL {ThHR
BTHEDLITTYT, LA >T, EEROB T
FHRRELTLDOE)VAITHRAX Y ML
BHOhBHLTTH, FRIEIELGIIROERKD
HEBETH->T, EDLH) BRI S DH,
FRII FTIRILZDOPEIDPINI) R
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T _

3L, REDORERAY Y VL E2KICELE
TT7y PRI D LBFRBICHTADPTES L
EVERDTF—F T, COXDZAAIEE
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U A OBIREESAICE T 58 EWHERT
HbHEVIDITTT,

ETAT, VAV TEAXY MCERER
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DET, X, ZAUTTlEE MIIL T,
HEIWEIEHMICKH L THELCHEERIES L
WEBDLNBIRAEE. 53V ERERBR
BOZ LTy, BL. BITOSMHHARIL, &
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WHEBRTHA) LEEERD D -ODDHEE

LTREENTWBADTREVWEW) L%
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bHET,
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YhREFINIETITNRET, :

CITHIREY ELT, BlFE, BEID
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EYAY. RENEREMEFMIIC K )#ETT
H55EHMSh 2 HEHE/ HEWET,
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MESEWEALEINTHWEEERE/
HEWE~D I DFEDBRAFAAL LN
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@QDFEDEE. TIREERBEIEEIR
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BABLAOTTH, MEDHELET LI,
ZFNRIEZAD—HOFECBELZ VDO TDH-
T, AFECTBELEERP VARSI TEAAY
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ST, PIZIEBPARREBOT -7 o E
DR SRELEEZBDEV) T EREEEL
£ ETHHEEIT, HlZIT100H5D 1 DR
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LTHALE Y EEZRTELT T, ET A
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T3, 2T, —HSOLFHOBY TERE
T, BHE TOHFBFLZEL NV (permiss-
ible risk level) % & o T, ZRICEFEET IV
2ETERD, FIPH100F5D 1 OFEERT
BAPERI BGEOREII DN I EFTEL
THT., TP BEAENFICL 2 LREEDE
ey bircd (K4) . HL, 20k
CLTBLONERFCIREE IS L T
FAPL, RERELE (virtually safe dose :
VSD) Ewn)BEEfoTwET, O
ZEFVICEVAWALREEIH- T, £h
PO L VAL wIERBIED ) T A,
Bl 2 1XFEHS A DS multi-stage ® FE TR 5 UG
THDEVHIRERL > 2 BFEETAHDY
FIH, 7AYHEPATIEZD multi-stage
model® —BICHWVTWS &) TF,

FIT, BRORKBY ) v AOEBRMEITE
DNPEND) T EZHARL-DIZ6BHEOH

4 I ERBMEICL2RELLE (VSD) DEH

Estimation of Virtually Safe Dose (vVSD)

P=p(d)

Dose-response
urve

ow dose region

Tumor incldence (P)

w=p(de)—p(0)
Permissible _,
risk level

vSD Dose (d)

H5 BFBEHILOBEES Y MBS
BREEMRIEREOBER

Dose-Response Data of Kidney Tumor Occurrence
in Rats Given Potassium Bromate for 1l0 Veeks

50
_ %0 vsD at Risk Level of 1076 :
£ 0.95 ppm (p=0.90)
§ 30}
< 20}
o
E
2
10}

e

15 30 60 125 250 500

Concentration in drinking water (ppm)
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CEBFDLPoDT, ZOETNVEfFo T,
—EERERY ) 7 AT ENIT100/H 5
D1 DERTHADPRET BB EDM A
EEELTAB L, 0.95ppmTH S E DR D
¥ L7

& ZAH0.95ppm e B - TH T NIZEIYDE

6 : MRS VEHL -EBRETRENED
EHLeM

VSD of Environmental Carcinogens Estimated
on the Basis of Animal Dose-Response Data

(ppm)
104
Saccharin-Na Nitriro-triacetic acid

103

O -phenylphenate
102 ylp

100 L— Potassium bromate

10-2 }— Ethylenethiourea

Amino(a)carbolin

Virtually Safe Dose at 106 Risk Level

10-3 |—DOT
Trp-P-1  Glu-P-2
DMN DPN
10-¢ p—————— Glu-P-1 Q —
ENU MeAaC

Aflatoxin B

LTINS, R MNTERE) Ehbhrdi
WDTID L) RETEBEICIERS 2 WEE
ZBABVWET, LL, WAWALYHEIZ
DNTI00H5D 1 DHERTHEANZEET S
EEZEEZRDTHETE (H6) | Hlz
777 ¥ VB 1 OEAICIEH10 *ppm
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ERDFETH, Yy A Y TUF R TAR
nitrilo-triacetic acid®D 3 & 121X104 ppm & V9
) OBREYEH —HEER T TH100
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ETEET, THLTERTAB L, 20
BRIV EDMDBEDREPAME TH
B, SOFEBAMEIZED W) YE IS
BLDRDPEN) DPIFENEL bDPBDT,
FAEHLEBERIZWEEIEZZVWERVE T,

4)1) Z 7 ¥7E (risk-characterization)

IhE T, AEMRKR. REME. HEfE
FEEIC OWTHBE L TE T LADS, RGN
IS, ZD32E[FE-TEZOMEIIE MR
LTRBREDHES . EOMESEFRALT
HLWWDOLEREL. FLAURITRT A
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TRTAET&, 7,

i) 1979 IC Rtk BE LRI T L, BR

BMRDHLZEPbhrol,

1) 19824EIC T v P THEVPAMDSH S Z L8

bhroiz,
i) LA L. 250CH 5 WidZF Ll EToHE
LTLEH)ZEBbhol

ivyfE R F % B % & oxygenradicalZ /v L T
W5 &9 7% DT ubiquitousz D DTH |
L MZHBIBELI EEZLNS,

V)& ZADI00F5D 1 OHERTHADE

E$AEBEREETROTALE, 0.

95ppm T, fEH & LTIV DIDOTH 5

Ebh o7z (1984) o
INSHEET 2T, 1984FIZWH O I RKEE
XY OBRIZE, BRESEDONLEVWEN)
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B7 :REOYXIT7EAAL kAT IER

RESEARCH PROJECTS FOR RISK ASSESSMENT

Review of existing
information on the ————— Risk assessment
compound (1) T

Assumptions based on

scientific thought (2)

(1) Methodology of data production and the system for data
distribution

(2) Basic research concerning the extrapolation from animal
to man, from high dose to low dose, from environmental
concentrations to exposure levels in human and from
intake levels to effective levels at target sites
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IRHEENLTAERLE LD, CORICLE
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Bniz oA bbbk v, 754
HH . heterogeneous’s large population TH 5
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The Food Guide Pyramid --*

Beyond the Basic 4,

United States Department of Agriculture, 1992
Food Technology, 1992.4
Food Technology, 1992.7

I. HEOBEOFEROEEERTETIV F
(Food Guide Pyramid)

199248 4 A22H., XER% (USDA) kK
BIIFEE A R T Food Guide Pyramid (X 1)
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= Food Guide Pyramid
A Guide to Daily Food Choices

Fats, Oils, & Sweets KEY
USE SPARINGLY @ Fat (naturally v Sugars
occuring and added)  (added)
These symbols show fats, oils, and added
sugars in foods.
Milk, Yogurt, Meat, Poultry, Fish,
& Cheese Group Dry Beans, Eggs,
2-3 SERVINGS & Nuts Group
2-3 SERVINGS
Vegetable Fruit
Group Group
3-5 SERVINGS, 2-4 SERVINGS

Bread, Cereal,
Rice, & Pasta
Group

6-11
¥ \SERVINGS

BB . NU—h, BEREBEL VX,
T A B - KA - 5 12
By T ‘

B EH: PEEOKISIDYIT-FL
YT NFF 1A, Bt 340
v 7

B ¥ . HEEF1Hv TS, FOMOE
1Ry

FLBMRIE: IV -3V M1AYT,
F— 154 v A

PR 2. REW3L U

CDOETIy FIZHLT, 2hET, %<
DEGHBEBROFELSL I XY FHEFELNT
WBH, FOELLIETEN LS TH S, 18
EHLDORTET 5,
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American Heart Association
BEREZZLDANTTDN Y RTVHERF
BOBTRIDIIFEERTHY, USDAIX
ELWHRICEATYS, SOYT Iy Fii
FENICENTBY, ARENOZ T Ll
BEICEKLTWESE, L LERERRERSE
RHELT A0, PLRYVEELRZZEEL
TWa, BIZITREDP L WEEERENS
WREHEF LREEICANTWS,, ZOERICH
WAWAEFETLEIADHB, USDA
N7y PTIELWHERZHE L TW5BDS,
BAERBLET Iy FIRE—ROBLEED
VO TRV,

Tufts University Diet & Nutrition Letter editor

Lawrence Lindner

ZOETIv FIMERNL2EFIEL TS

FCRESNSMORTRADD DTH D,
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0. %4 F+—7—F (Designer Foods)
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"Monographs on the Pathology of Laboratory Animals"
- Cardiovascular and Musculoskeletal Systems
* Digestive System
* Endocrine System
* Eye and Ear
- Genital System
+ Hemopoietic System
* Integument and Mammary Glands
* Nervous System
» Pathology of Tumours in Laboratory Animals
* Respiratory System
* Urinary System

"ILSI Human Nutrition Reviews"
+ Calcium in Human Biology
* Diet and Behavior : Multidisciplinary Approaches
* Dietary Starches and Sugars in Man: A Comparison
* Modem Lifestyles, Lower Energy Intake and Micronutrient Status
* Sucrose
- Sweetness
+ Thirst
+ Zinc in Human Biology
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"ILSI Monographs”
+ Carcinogenicity
- Assessment of Inhalation Hazards

- Inhalation Toxicology: The Design and Interpretation of Inhalation Studies and Their Use in Risk

Assessment
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+ Biological Effects of Dietary Restriction
* Monitoring Dietary Intakes
+ Radionuclides in the Food Chain

(O"Current Issues in Toxicology"
* Interpretation and Extrapolation of Chemical and Biological Carcinogenicity Data to Establish

Human Safety Standards / The Use of Short-Term Tests for Mutagenicity and Carcinogenicity in
Chemical Hazard Evaluation

* Interpretation and Extrapolation of Reproductive Data to Establish Human Safety Standards
ONutrition Reviewsis (H )

O"Present Knowledge in Nutrition" (% 6 it

(OcCaffeine : Perspectives from Recent Research
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