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Historical Review of the Japanese Health Risks due to the Several
Environmental Micropollutants after the Ban

FRIBEEE. KE R+, ALER
Shinsuke MORISAWA*, Minoru YONEDA* & Aki NAKAYAMA*

ABSTRACT; The organic lead added to gasoline to maintain its octane value, organochlorine agrochemical DDT

widely used throughout the world were banned in early “70s in Japan, and the human exposure to them has been

gradually decreased these decades. The atmospheric nuclear detonation tests, which were heavily practiced through

‘60s, were also regulated substantially in early “70s, and the radioactive fallouts like Sr-90 and Cs-137 were reduced

these decades. These environmental micropollutants were examined for their environmental fates, human exposures

and human health risks in the last half century, by using the environmental risk evaluation model.

Main results obtained in this study can be summarized as follows;

(1) Lead concentration in ambient air, DDT and radionuclides in an environment were reduced right after the reduction
of their release to an environment, and the related health risks have also been reduced.

(2) The unleaded gasoline policy was evaluated to be effective for reduction of the potential health risks especially in
the population group with the larger lead exposure. The base line lead exposure was not reduced because of the
rather constant lead exposure through dietary pathway.

(3) The lifespan cancer induction risk of the reference Japanese due to the DDT was evaluated to be larger than 10°
level for people born before 1970, but for people born after 1970 the risk has been reduced to less than 10~ level by
the ban of DDT use in early 1970’s.

(4) The lifespan cancer induction risk of the reference Japanese due to the radioactive fallout Sr-90 and Cs-137 was
evaluated to be10°® level for people born before 1960, but for people born after 1960 the risk has been reduced to less
than 107 level by the ban of the atmospheric nuclear detonation tests.

KEYWORDS; Health risk, Leaded gasoline, DDT, Radioactive fallout, Historical review
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HU ZEMENTW T )L F)VER RBBICER I N TOABERRFRHADDT IO H 1970
ERVBECFOEANELEN, UBEZBAICH > TRENIBEEREZRFT TCORBEBIVOANDORE
BWER LTS, 1960 FERMEICAHBICERS N2 AKBNKERD 1970 ERUFHEICIIEEN 2 E#E
MEHL, Sr-90 ® Cs-137 ZFORFNMEHBOMEBAMETEDBDLTEL, ZITR. BRENOAFNEAR
HREBICL > TELEINZHEEZNRIC. TORBENTE. ANORE,. ThCLoTHRbINIBE
U7 ORENTEBEREBT AV TF—FICBO LU THRTS EEBIC, BELEZBEY XAV FET
FNERWTEENREEACbZIND LB ND@EY A 2B - FmT 5,

BHRAVY OBE DDT %13, BEiCHhRETIMERAIN TRV, BEEZBWTIIARBERANEN
T3, FHRLSOHEEIL, EHOTRIATAVIRVAIMNRTH DN, TOXD BN ROFENE
DOREOREENZESTEHN, COBEOREZIIIARZ LHFININZILTUSHLMACHEHIN T
W, BBFETIE, HBELY DDT iCMA TAKBAEERIC L 0HBREBICRE S N2 s®HERY (S1-90
BELWK Cs-137) KEBL., BEAORUEFENREBRERTRBEBIVHEAAOREY 27 DERICE
DEOBYEEZBES LENEZRENICHSMNIT S, FMETHRALZEMAHEEL, €e2flicREb -2
AV EEEHT2HEANRS B0, FHERICL> TEHINZY AV bBAFMIAKROETH 2 I EIZHE

T RERAS AR TSR RS MER T S, Department of Global Environment Engineering, Graduate
School of Environment, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto City, 6068501 Japan
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LITAAVY CoEMMEIGERX N, Dk, paiEc  Figure 1 Variation of Lead Concentration

NI N - in Ambient Air at Osaka City
WAV Y ZHIBBAINTORN, BEBEOXZEHAD (Monitoring data by Japanese

98%IIHV ) CHOMIERT 3 MG I NN Y EPA(1972-1997) are illustrated)
~ ﬂﬁ . - -
V> OESME. MELNRIC LD RICREH Table 1 Dietary Intake of Lead Observed for Each
BORERZFICHEET HBEIIBNITR Kind of Food Menu
HU7 (Fig.l BR), " Dietary intake [mg/day]
e Menu Minimum | Maximum
WO S OE—,1980)13, 1970 £ 40% Reference menu No.1* 76.2 137.1
W5 1980 EROEDIZMT T, E¥HA Reference menu No.2* 77.0 146.3
o Reference menu No.3* 61.0 131.8
RERAROBEREMNIMIECTEFARA | | 5enool food menu No.1 78.0 142.6
BRTOHEERERELZ (Table 1 B School food menu No.2 76.4 144.6
- . Self-Defense-Force menu No.1 954 273.7
#). Table 1 O35, REPIEERERS Self-Defense-Force menu No.2 116.5 263.5
VBB Y —OBILE [—REER]. Note: * %ilidpd bﬁ,' the public health center.
Source: Horiguchi et al. (1980)

HEKOBI % 58 - EHEEER) 08T
B&, —MREERTIIN 60~150[  g/day], 5 - BHEHRTIIN 95~275[ 1 g/day| D Z R IEB]MT S 2
EiT8%, CHUTKOBETERTSMELN 10~20[ng/daylZ A2 E. —MERERK 70~170[ £ g/day].
- BREERN 105~295[ 1 giday] &7 5, WOGE OB 195901 1950 ERICHBERETICEETNIHE
ZREL. LEELFAROFETEROMRI N SREORBMEFZEH LN, TOBRII—BRREERY 100~
195[ e g/day]. BRFFTEEBK 90~250[ L g/iday]. EHEHFRN 150~400[ ngidayl & LTWB, Thbb, H
VU L OEREITE S TAERORBEIRICABTEICBNTAZHOLEN, BREENTHHOK
ORBERITEENCRIE VRO LEN>TEVND T LRSS, I TREDKROBRERIZZFE—FICRE
NIZERBRT T EITT B,

2.2 MEDDT nEREILE

DINETIE, FHA DDT(,1-(2,2,2-trichloroethylidene)-bis[4-chlorobenzene )W1d 559" 1971 T BE DK ERH
BEFELUTORENRIEEIN, 1981 ELXEVL2TOHBRTORSE « 1Kk - AN KiEaN-, O,
FERARLEZERDTLHT. BREFT~O DDT OBRNLKHIIIZIE 1970 EOBRBETEILELTWS, T
BbH 59, DDT BLUOZORBERY TH S DDE(1,1'-(2,2-dichloroethenylidene)-bis[4-chlorobenzene]) H & T
DDD(1,1'-(2,2-dichloroethylidene)-bis[4-chiorobenzene DISHEIZ BN T HREF LR FBPITHMEBILN S EBE L,
RET=S) 7% (Fig2 28) QLD ZOHEEVHAINET TS, RIE#HEOK, BEHTO DDT
BELUOZFORBERYOBEIIR L ZET. Fig2B)ZRTEOCFOROBRELIBRILTNS, b0
ERE. TH T 4 BTN K O BEMRERS O DDTSDDT &7 ORH &R DDE & OF1, M FRL)
BEZ2ETL. EENRIFAAOARGERECE DSV THE LARONBREORELLLERLTVWS (HE
A, 2000b : S.Morisawa et als., 2001)
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Figure 2 Comparison of the estimated and Observed DDTs
concentrations in food and dietary intake
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3EUEBEICHESBRYXIDER
3EMAVY UHERICK R XU ER
OPEIZBNWTIEHREDORRFHICHET S
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ERBLY 1980 EFRIZBNTHRED LUK
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TWhianwl &, LBPOREEERIT 1980 F
REBEETEEAERLL T RN &
Ens, BEZBVWTH, BEBIURREK
Mo OROBRMEIT 1980 EROEHEEIF
EREOKETHZ EARL, WOGEDOR
—,1959 : 1980) 5 BRI MBI O BREN S B H
Lzl B0 oROBREZHVTHICE
HEEED A &S S, bbb, BEDH
EANO—BRERIC L DMBREZ 70~170[ 1
g/day]. 3 - EHIEZFRITLHHBHEE 105
~295[ ug/day] &4 B,
BETAKRERERET 19N)ICLORES
N7z 1970 FE LR ORKHHIT 0.05~4.71{ 1
gm’ I THY, BEOBELHEBELT 1~2 F—
F—EholtkdTHb, AWML R
IF—HEPE - BREHEGEES,1965-1997 1T &
Nk, AV ESRIERBES 1970 £EED
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Fig. 4 Comparison between the calculated

and the observed dietary intake of
Cs-137 by the referrence Japanese

OEMH U IFERIZK 5428 11&. AVYOBGRBIIZO 27 £EITH 2.7 fglzbEmMLTWwS, H

VU ZRPERMENTWHEBHENY Y JRAREKPHOELSHFHETH > 722 &, TOMOERBITHT

LZHOFARIT 1970 EEBHELTENEERBZF LW ENS, VU UREMMEE NTICREE THRM
NI THEBEITR, REFHBEIT VY VRERICHHTEEHRKET S, Tabsb, HVUPNE
EEXTERLINEN>ZHBE, ARTHRERJERLCBELH, DED 1970 FORKFRE 005~

471 gD 2.7 fE0.14~12.72[ ngm® DI ER T B E LT, ERMEMFTORAEN DT

2EHTS, FELAOROBREIIESMEICERR —E (KA 70~170[ 1 g/day]. 5% + BHIEH 105~

Table 2 Lead Concentration in Blood, Estimated for the Cases with and without Leaded

Gasoline Regulation

B MK HRE

Simulation Lead concentration in blood [mg/dL]
condition|Lead Conc. General publics Hard/heavy workers
in air Minimum Maximum Minimum Maximum
[mg/m’] | (Dietary intake, | (Dietary intake, | (Dietary intake, | (Dietary intake,

Cases 70{mg/day]) 170[mg/day]) 105[mg/day]) 295[mg/day])
Without leaded 0.14 3.0 6.8 43 11.2

| _gasoline regulation* 12,72 18.5 213 19.5 24.7
With leaded 0.005 29 6.6 42 11.0
gasoline regulation 0.130 3.0 6.8 4.3 11.2

Note: Evaluation was done in 1997. o . ]
* Simulation under the assumption that the lead concentration in ambient air is proportional to the
gasoline consumption.
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oo WAV Y OOMERE NG T & LT, IR A4 A O I 8 AR E I 0 3 % BE 30[ 4
gdl]ZBEZ BT LR NWENIHERRNG N, £, AV COBHRIICK 2 MEHHRBEOR L)
Bz, FORBEABEHETIZIEZEALEZDSNBLNORRHL., BEBEAHEETIIAEZE<HD L NEZ L
Nond, AV OEMMEIIRHANOBRERBADEZRLIRIUENH >IENAD,

3.2DDT O{ERAZIEICK BBEY R DIER

USEPADIEE Y A V7 EIZANTVARETINFRAF—IEF I E AN T—EMODDTRE DTEREIC X
ZERMBIBREY A VRO5% HREFRAE 2R L,

R = SF*(T/BW)/Ls

ZZIZ. RIIDDTsHEOBEIZ L 2 EHBEFEE ) A7 [-1. SFidSlope Factor(=0.34 [mg/(kg *day)]"). TidDDTs
EOBEE [mg/day]. BWIZFEEMAEE=T0keD). ERLsIEEEFEMESyear) TH B, TNEHDEZHNT
—4EY- 0 DDTSROBEIC X 2EMBBRRBY A7 2HEL, £E (EHHENTSE) TE-TELADLY
5 LK EBI9S0ED S20005E ORICAEFNEEN R HAAOARERBY AV 2EFEBICEHL.
FERZFigSICRT., DDTSROBIICL Z2FEENHEAANOAEREY A 7. #R1970FEDENICAEENZA
TiHI0FEBZTWVWD, BERRINDLINDVLEYELLZDOEEREY A7 N10°~10°THBHZ &
EEZDETEURMEETNOAEADDDTSIC L B EEREB U A7 IZHBENEN L RIIZH B ENZ B,
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ARIE - SR T ODDTSBEIIEN A TOBRENI R MEBFINS LEELTNS, BB - FABEO70%E<
EENMCEKELTVSHEAANL. REZNMLTHELSEKEINSDDTs2ED. BEU AV Z2EICENL
RIIZEBEE 272010 HERBEROEBICEFEI22BRVEERBMNTNE I EERLTNVS,

33RRBERAERRELICEIBEYRIDER

BAREOBRICL DIEEETHREHICREBIND Sr-90 BLY Cs-137 IZE D EHNZBEAN EMH) 2
FBRINDIAMKTICL DEERIEY A7 OFAfiER(S Morisawa et als., 2000)% Fig6 IZRT, FRZ. 4%
HARZENEERRITOIZNEDEED TFIZ Sr90 BL Y Cs-137 OB TELEFERATOBE,. AR
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