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Assessment of Radiation Dose to Man of United Nations
Scientific Committee on the Effects of Atomic Radiations

ABSTRACT

UNSCEAR compiles up-to-date informations on

the exposure of mankind to natural and artificial
radiations. Artificial irradiation includes those due to
past nuclear explosions, nuclear power production,
occupational works and medical treatments. Absorbed
dose to human tissues due to environmental radio-
activity is estimated by the Comimittee using the
transfer coefficients of radionuclides through food-
chains.

Dose factors adopted by the Committee are dis-
cussed on °°Sr,**7Cs and *H.
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Calculation Method of Body Contenm
and Radiation Dose Given by ICRP

ABSTRACT

The ICRP has given the method of the assessment
of internal contamination of the body organs and the
calculation of radiation doses. In this review they are
introduced briefly to health physicists who are
interested in the problems of the internal contamina-
tion of humans. Publication 2 concerns with contin-
uous exposure, Publication 10, with single intake and
10A, with prolonged uptake. They are shown here in
the sequence.

In addition, the contents of the revision of Pub. 2
announced by Morgan is introduced lastly.
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Measurement of Radioactivity in Human Body
with a Whole Body Counter
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Abstract

For estimating the radioactivity in a human body
we have two methods which are a bioassay and a
whole body counting. Whole body counting has many
advantages for studying very small amounts of radio-
active material.

Whole body counter is device for measuring the
radioactivity in the human body from the outside
directly and offers us many informations which are
quantity of the radioactivity, a location, and reten-
tion of radionuclides. A variety of improvements in
instrument and in handling of data have produced
greater accuracy in results up to the present time.

This report surveys the current status of the whole
body counting and discusses the problems of the in-
strument, calibration and data handling. In finally,
the report describes data acquisition and processing
using an on-line computer system.
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Problems of Bioassay in Estimating
the Body Content of Radioactivity

Akira YABE

Japan Atomic Energy Research
Institute

Tokai-mura, Naka-gun, Ibaraki-ken

ABSTRACT

Bioassay as an indirect method of measuring the
body content of radioactivity is explained, especially
the problems involved.

To estimate the body content by urine and faecal
analysis,a knowledge of the metabolism is necessary.

Descriptions given are of the quantitative relation-
ship between retention and excretion of the radio-
activity which is expressed in a mathematical formula,
and biological variation between individuals and in an
individual.

The procedure in analysis of the excreta includes
choice of urine or faeces, collection of the sample
from a person internally contaminated, and deter-
mination of a radionuclide by radiochemical analysis;
and it is encountered with uncertainty in estimation
of the body content.

The sources of uncertainty are a defective sample
collected in an inappropriate way, day-to-day varia-
tion in daily excretion of the nuclide, quantitative
chemical analysis of the excreta for small amount of
the nuclide, and to be more important, biological
variation from one individual to another.
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Some Considerastion of Japanese Standard Man Value
Yasuo YOSHIZAWA and Tomoko KUSAMA
Department of Radiological Health, University of
Tokyo
ABSTRACT
Numerical values of standard man or reference
man is important problem in the field of radiation
protection and safety. The standard man values given
by ICRP were obtained from European and North 4 (3 Ls(c
American adult data. For that reason, there are some AAADWDL®YS “Standard Man® DfE%EkD

theoretical problems in the application of standard
man values to Japanese.

The purpose of the present paper is to consider the
difference of values between Japanese and standard
man. The standard man values are divided into three
categories. The first category is the size and weight of
the body or organ, the second is the values of ele-
mentary composition, and the third is the numerical
factors related to metabolic kinetics. It is natural that
some values of the second and the third categories
have little difference between Japanese and European.
On the other hand, there are some differences in the
value of the first category, but the differences can cal-
culation in proportional allotment to the body weight.

The values concerning the thyroid gland and
iodine metabolism are important for radiation pro-
tection. It has been foreseen that these values of Japa-
nese are significantly different from standard man. A
survey of past reports was carried out with a view to
search for normal values of the weight, iodine con-
tent, and iodine uptake rate of the thyroid of Japa-
nese. The result of the survey showed that the weight
of thyroid are about 19g for adult male and 17g for
adult female and that the iodine contents are 12-22mg
and iodine uptake rate (fw) is about 0.2.
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Tabiel Weight of thyroid gland of
adult
Standard Mar; 20 g
(ICRP Publication 2}
Reference Man
(ICRP Publication 23)
Adult male 20 g
Adult female 17 g

Japanese

Adult male 14.3 - 24.4 g

Adult female 11.8 -~ 21.0 4

FIEEOEMNE AT 2 L, BEML 8 0FM O
SELEFBEICHADHS 0006 TH 5. Th bR
DoROFEEAORRFER L ICRPOE L L
+4&, “Standard Man”™ T 20§, Refer~
ence Man ( Adult )TIHEBHE208¢, k178§
THHOIK L, BEACHERD, BE(EEHIC20
~6 QFDOERLEL )OFHELL 43~24.4 9,
LHEOFIHET 1 1.8~2 L0 FOHICH S0
O, PRBEEOESHOMEY, HEWUREL
TALEFEAL 00 0%z 2 2WEICDNT,
PublicationZ 3WEHEN T BREADE L
B L2 fER%E Table 21CFRTo KEAO 18T E

— 02



Table 2. Weight of the thyroid gland of adult

(males)
Age American® Japaneseq) Japanese49 Japaneséf)
{yr.}) (by H.P.S.)| (Hikichi) (Fukushi) (Aimi)
20-24 17.349 17.57 18.73
25-29 1639 18.68 16,87 16,438
30~-34 18.2 18.71 19.04 19.46
35-39 N 19.87 18.43 18.73
40-44 . 19.57 19.74
45-49 180 19,81 19118 18-99
50~-54 18.29 18.61
55~59 18.5 19.76 16.93 17.36
mean cases over cases from |cases from | cases from
weight 18 yvears 20 to 60 20 to 60 21 to 51
g years years years
17.5t6.8 19.02%0.02 18.60 18.80
t 3 ¢ §

OBEMORRREEOFHHELD, 1 75FTHH0K
L, BRAOHEE, 5HOoMETH, 19029,
B OHE TN 8.6 0 ¢, HROMETIEL 8.80
gEHmb, TRTRARD, #H3L & BARADBRE
#JE2t, A CCOBERBEAICKHLAENENRD
R T T T o

(3) BMRBEOI>EHEE

FRIRD & 9 BEHE (BHEK ) Ko TOREE
B% Table 3ICARTo

Table 3. Iodine content of the thyroid gland

MR % B4 Thbinwd ot Th b,

(4) BREO X 5 BERRILCDONT

B BARAORRIR & 5 BEHERC O\ T Okl
EOHRE% Table 41CHRTo

Table 4.

The value of f of iodine in the thyroid

gland
£
Standard Man !
( ICRP Publication 2) 0.30
o
Japanese
author: Iino et alfé) 0.19
Hugita et a13;) 0.19
Nakagima’ 0.22
Nakamura 't 0.21
Nakamuram) 0.12
Kubo et al20) 0.25
Koshiyama?) 0.17-0.19
Okabe®) 0.23
Kinoshita et alj 0.21
Ishituki et alXy 0.22

Iodine content

Standerd Man')

(ICRP Publication 2) 7 mg
Reference Man?2) 12 m

(ICRP Publication 23) g
Japanese male female

BULROT: iy gy d) 12.23 mg | 10.80 mg

22.29 mg | 14.58 mg
24.65 mg | 15.69 mg

Tanaka* 10)

Moriya*u>

Kimura et al.*u) 22.78 mg
Nosaka* ™) 11.8 - 17.7 mg
Yamagata et al.**w) 0.85 mg/g

* age of cases : 20-60 yr.

** age of cases : 1-90 yr.

ICRP Publication 2@ Standard Man®fi
WHRDICHFRIBO L 9 REFREL T TH D,
ICRP Publication 2 3® Reference Man T
1 2mEahTnbe

HAADFRIZE 9 REHEEL, AEOHENSH
bhfRIcLb e, BiE12.23~24.65M, 42
H1080~1569MERbe TTTHEHLANWT
Lk, KRIEBUCRkD OB, §0 QLR O
YOEEFD A DAL Te D, HFEHRIGEEK
HRBERATHDL EEL LN ThAHWT — 2035

*: uptake rate after 24 houres

ICRP Publication 2@ Standard Man @
FwDll, T2bbiEOER Lk &9 ENFREE
T 5EEF 03 LW EINRINTnDe HEAD
BlLownwTiE, ' IfOREE 2 4o @EE T
EfwE LTRLTH AR, BRI up-take Sh
e X 9 FRE, 2D EWEREERPTEA T A0
T, 2 ABFEAEERERL fwk LTAEB REELw
THEELZNEEL T I,

BARAD fwilld, 0.1 2~0.25OIKH b,
Standard Man® 0.3 L Wi~ B0 Th
b, 0.2HLECS B LELDDNENRTHA )0

L, BRAORRIBOES, IoH%EFERF LU
35 REHERE POICAE 2 T o e i b i L
DY, BEOMEEREOICHHE - 5T 5 LW o
ETHHNO»ZY OFIHEE LN LEL TN Do

4. &b YIC
“Standard Man” {E%#HET A ICHE->TH,
LA, METEEAOMES SN 2 8 o MCBET AT —
FOAFDHEETS D En o BEEEL, [ANEE,
DUBTHIBICDONTDZ v 2 DT R o CE L

— 23—



7O AT, BREHEDLLT EVPVETHSo

“Standard Man™ AROEKE®ELL L, AF
LPFTniD, d50WEEKOSLIOF LD BITE
L S BEOWHRTILER 2RO AF TR k%
nEREDbh 3,

&' ]

FEL BACERF) 190 3FMROTF—208EY
ERESNAEWIRETTR, BEOEIREFDOT—
FaERTBLEE, BEOAM & RFRE, £IFERE
DEZY, B, GABER-TWILIES, FOLY
RELFTOFEDE L Do '

Bl BREESCOVWTR, AELOLPEST
KHTH, TOREREABEZNEEL Tnbo

> IF (HER ) TBPEELIZEERAD
Standard man Off, HFCILEEN AL E2RKD B
BLT, HBR~HECH T AREROKRE R ES%E
BLT, BWwF—2%HfENCh o Tnbdo

B BAAOs v ZOBHEIOWTE, Bz
ElE, TORELAEVWERY e BREEETALELEL
b, SO NEOCERE L TREWEEL R
B, BECEZRDIRERE S v EEEELCDON
TOFHRE, BHOBERIELEZV B L ThbC L
HFEHRETAEEY.

HREE— (B

1) HAAWKDOWT, Standard man®@{Ex Kb
BEENRD EAEBRE, —ROCERERIC X 2EH
TREBBEREADPLH?

2) = v ZHUACERAC DO THICHEE T 5080
BBEEELZTHBEERD Lo

3) BEMEEEE L TStandard man SEOME
Exhnbit [FH] ETEETERE or F
BRAE ) RO THS <& TR zNRD ?

4 (BRI ABZRICOWTRLABEICE, &F
WikdE (AN ) DBEEFEFE LN T &2 QAR
LTRBmMATE bnkin,

B
D BRBCETZ2EZBRNTE, BEALAADE
LYy, EAZEDLZWEEEROEDO FERKEWE
ELbNhbo
2) PEORATERNEEL TnD,

3) Standard manfild, AR FHHEEE I T
Wnwho

4) BROBRZEZ 2 EAHKET 57— 20AF
HREELE S b LEBTHHEE, RIELILE
ZEHTH L.
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Environmental Factors Used for the Estimation of
Radiation Dose to Thyroid Grand

ABSTRACT

Environmental factors used for the estimation of
radiation dose to thyroid gland were discussed in this
paper, such as deposition velocity of radiocactive iodine
onto plant leaves, elimination factor from the leaves,
transfer of this nuclide to milk and the consumption
of those critical foods especially by inhabitants around
nuclear sites in coastal area of Ibaraki Prefecture. Up-
take of the stable iodine was estimated.

]

]

TACDAENER, 2EEEIEENC 1344 b JTEREEE et
%&50%%%m;5§ﬁ%%%ﬁ@6Mkm%@f
B LTiE, FOERE B RBLO gk - T,

%+@K&§&él9&%ﬁﬂ”ﬁ&ﬂﬁ@ﬂ&&%
ToVe DD, FEINT WD EEESICHET
SBEEFLROBRE L LOoEERLEC, LrdEED
AT B2 L BTH Do £ L CEHRERL,
TOHBEBIELD odz i E 3 hy, A FF = » 7 Lk
AT EBRYITH B0 BFNERCH - TR, HE
DL TAHRBPRE WO BEALDB R, KEFCREE
NEBTNOHAHEEa vE L, EBCELBEREED
BIREIB T SN BV~ v B D B e g
FhTWAEEOHFHERE — & 2id °H,
1086 Ru.”* Ce,gﬁ 7r (95 Nb),go Sr, 137 Cs 35316
239 py ¥ — X ABBESEEELAS

A BN, FCREFICHH SN BBND0H 5 HEN
avRCER L, SCEENEF AR U ERA Y
BCERL/A critical food (FADBERIES,
AHROBZEZ I vy L) OPEBREEFEOER
L, fw OECERY I TELELLNIEEIVE
FEREC OV TR B,

HRROBMEIL T (CEE

Kook HEE
Yoichiro OHMOMO
National Institute of Radiological
Sciences

REFCHH S e bt s v S, B3l EEaET~
IR LB BT822 A OpEi~ERt SN, T
N NEHEET 5 ¢ L L b ABEBITT By REFRITH
HEhhigits v ROTETTE 2 (deposition velocity)
AE EOWE - (LENVERC L o TEST A 20
HbNTWa, A EEEROBATLEREBROSE
et LBH, dust OFHECMETHLE parti—
culate DHDOHDOMENDL L, BEREHRET S L 90
BREEREINTULE S —HEFRBHELRELDD
HHOBEE, KEA2R, thd avkAFvOol
DEDMBENE DI TnE, BE B, IvEDHE
{EHEHED S 5, 2obAFw, FollzFuiEEo
UL T VRN, S Ve, BHERET 4 Vv —
BLOEERT V- X BEOQT 4 vy —ICEE
JRL WD THAS LHH SN D HORTHH
HLRBHLUAREE Iy EE, #EEOSH» R
HCBATEZEWIHTDBETRENEEL bR,
> TERELTKTHEL T HBAEBRESNTL L

FROBEE, HECETLEL I vENLFE~T
FABEE ST, TR EHROr ek o TAKIC AS,
L~ DEHEEOHEINL £ 003, BELOERTH,
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fETH iz Hlb, —EBREDERFITIE, BE5He
OS> bic, BEINLKFES 7 EORLE 30
BRI P S e Yy SRR RS BRI S
ENIEEIVRBENED oD THHD LEZ
BB, COAREL TR, SEREYET S,

iﬁ?ﬁ?%&%ﬁavﬁmwﬁﬁﬁﬂ,gwiﬁ

CAVERRETH - Th, Ao I ager’, A
E%B&mba%%amméﬂtméo

Blcalo L S, PREEREEYEET 2B
B AT A—s QU LD, TIN5 4 ANT—F
FIeZEEL s vy DEEENE 50 BRADHADE
Bl onEaERENOT, EEEELD
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L EZ TINEEZLNSE, LAL, BADHFT
b IEEPRILE OSSR EICER D HFhiF b
TNTH D I A B, KRR EDHEEHED
T, ERICEBOERLIFHIC Lo TRFLLE
BT D AREES BB BTH Do LUK v &
DERIRCEIL T, MECAZ ORAHRTS S
5o OB, LLYROBER, FRIRE BRI
AD 110 BETHINCE, EEBMECH 57,
Y HRBREDENEEZIDNEINDLTHD, TDH
&, EH(RLRBRCH->TRAS) Blic, B, Hils
LOEEOWBEBNEEICK S, TR, 2 0%E

A DEDOSNAELNBEENE, Wb bRE
ATH T, REZFEANEENL TV, ZOR
ERBTHRINTL £33, cOBEHRTI, B#EsL
BB iR R T, ERREEEE RS SR S
B DAIB T AR STV %, BREET ILHR
25, FACELTRELEETNEEME VI C &
Toho FIEHER B T, SHVCAR SRR
FETB T LR LM ENTWES, REFHHE
DT LB n 0T, SR AREOBRY i

o

Table 1 Seasonal variation of average daily intake of leaf vegetables in Kuji and Tokai

Average daily intake of leaf vegetables ( g/ d,p)

Locality

Families
Spring Summer Autumn Winter  Annual average
Kuji fisheries 104 45 168 147 116
Tokai non-fisheries (natives) 102 21 132 204 115
non-fisheries (familiesmoving 100 54 268 105 132

to Tokai)

Table 1 ic, FENFELR, FENEYVIERAH
s X OB I BEEE T B B ST AERT I SE A O A
HRE B BERBOFHBEEEE R LR Lo

Table 1 {C/RLA X Sic, EWEHEEHRRECHI,
e s BB RS bV, TR L, skl
FHHF LD S, FEU A OERHEEEXE oo

Table 2 Seasonal variatian of average daily intake of cabbage, welsh onion, lettuce, chinese
cabbage and spinach in Kuji and Tokai ( g/d p)

Local{i ty Leaf Spring Summer Autumn Winter Annual
(families) vegetables average
cabbage 34 25 37 26 31
welsh onion 17 28 34 22
Kuji lettuce 5 1 2 4
(fisheries) éhinese cabbage 10 65 57 34
spinach 26 2 26 16 18
cabbage 36 10 14 36 24
welsh onion 17 6 26 35 21
Tokai lettuce ‘ 5 3 1 5 4
(natives) chinese cabbage 13 - 67 98 45
spinach 7 - 13 17 9
) cabbage Z24 32 46 18 30
%‘?zl:;li lies movingwelSh onion 10 8 B2 19 b7
to Tokai) lettuce 9 6 12 15 11
chinese cabbage 13 2 103 16 34
spinach 35 - 57 20 28

— 9T



Table 2 &, ER3EHILOWT, EEELOSE
- EBEEEY R LT HE, F4+NY, AF, KWT
RV YEDEERED S o

BEtE =Y 2O FERMEE ( deposition velo-
city ) i¥, REDBEMUFEHEFCETENIHEFE=Y
RBE L, BRI, BAEERERYDICHEL K
HEIvRBEOHLLTEDLINIEEED LD
THHN, —RCE, EZOHELLNLTND BB

mRELD, BB LA EI V RBELO
HELTEDLIN TS, T Y ROEERME D,

particulated L CD deposition ZBHIE, BOD
HRCEENZHTLHAERTD D54, HARDEG
ERULLFLHFELETRENVWEEL D, L, EE
CHHBOELZOEERLBIET D 2 L RESLOT,
FEFRECONT, BUEEXVOEEEEZRDTE
FIEERTH 5, Tadle 3 &, HENEDTRER

Table 3 Dimensions of leaves of leaf vegetables

Name of vegetables Dimension of both sides of leaf (el g)

English name Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average Remarks

Spinach 46 48 36 44 52 45

Chinese cabbage 12 12 16 18 14 14 Compact
” 36 36 38 30 34 35 incompact

Welsh onion 30 32 34 34 30 32 green part onl
4 22 42 34 28 34 32

Lettuce 32 36 30 36 30 33

J apanese honeywort 156 156 134 144 142 146

Cabbage 18 24 20 18 22 20

Shiso 120 152 94 176 120 132

Leef-beet 38 30 48 34 36 37

Garland chrysanthemum 44 64 40 68 60 55

Leek 32 28 48 58 30 39

Leaf of Japanese radish 20 30 32 25 26 27

root
Leaf of turnip 36 38 30 28 28 32
NTWEELOBTEEY D DERRELR Lo 172 A% T 55 0~80 7OBBEER L, B

Table 2 WRINLEEEDSNWEEELZDPTHA,
BAEEYLDOEAMIEORENOR LY Vv ET
Holke £z, BERBIV F » Y RERETHY,
AFBERCTH Do —HRY VYEREIBEN TN,
o TTable 2 WRL AXEEROS TR, =
Y EQEMMIECEL ELMECRIOREY L v E
ThHAHIEELDLNS,

Table 4 &, BENEFREMTOLYR LR
LLTH o ESH (BEH]) EREINVIOBEER
EREMRO AR L, Table 4 HHHLMT
BB LICEZOBRRERE T AELDRUED,
ELHLECTOHEBRENRSZ, FRLERTLIEROE
PO SZAERANRD D0 B, 6 7AMD 2FRET
R1IALBFEL 6 $BE, 257 ETRRERAD

CELTR2T7ADAR 1 ADADERTIRD D,

IALBSURBLEFLOO00 nl BEDOEELYRLL,
BACBLTR 1T ECOLRCERLSRDLR, &
AL OBEREIC LA L HEER S D oo

49 (L) OBBIR6 7T AUBCED, 67 A%
B2FECREBAZERDLR1IALIES 00 nl BE,
2F M bcieda 1 AT EHYED 1 ~2FK(FALDOEK
LT200~400mL ) 2 RIE—ELRLEELRL
oo COEFOBHAANTRINVI/DEBCELT, 6
TRETREBALEHIL, 67ALb 1 FETCRPLL
L (HA), 1T UBRSL(HL)ZTEREX
Sl bdT bbb ok, HiGB LURILBOELES
ITUH4HOBEEECEL TR, §EBEELATEK
Bitwnwk#EZ 5o



© Table 4 Cénsumption of milk and vegetables by inhabitants in Tokai

Vegetables (g/d/p) Milk (ml/d/p)
Age (Month) | sex ) . . . )

Chinese cabbage spinach cabbage others Mother’ s milk Powdered milk market milk Total

2 M 0 0 0 0 840 180 1020
8 F 6 6 5 0 900 70 970
9 M 3 3 0 6 660 660
10 M 6 4 1 0 630 630
11 M 3 6 0 2 90 330 420
12 F 1 0 0 5 910 910
15 F 12 0 14 7 230 230
16 F 5 6 6 11 580 580
19 F 0 19 2 3 180 180
20 F 5 3 2 0 620 620
23 o 0 0 0 19 50 50
26 M 13 5 11 21 150 150
27 P 55 7 7 7 360 360
28 M 8 9 0 0 190 190
30 M 0 3 15 0 290 290
36 F 5 1 1 1 440 440
36 F 19 9 0 24 160 160
39 M 19 20 22 6 200 200
44 F 7 12 11 10 260 260
47 r 0 8 21 0 300 300
48 M 23 5 0 20 190 190
50 M 36 12 9 65 340 340
51 F 70 4 6 16 240 240
51 F 10 3 9 4 260 260
51 F 10 10 11 6 260 260
59 F 4 2 2 3 400 400
60 M 6 2 3 1 370 370
60 M 12 8 33 25 280 280
66 P 7 19 0 38 200 200
67 F 34 5 7 19 250 250
67 r 4 9 37 7 210 210
69 M 0 1 1 27 320 320

AFRICER SN BHE = 7 RO PRBA~DBTR
fw 13, EETHREIVRBCL - CAEINBE
EBHONT WD, Table 5 (¢, FIREALEMHED
B BERICEDMO 3ERc DWTERLLE
M L RO MEEEREER»LHELcZEay
REREEEEERL
O HYRMTEEZF N, Table 5 HBELNLTH
HLO, REIYRENER, BEOBHREIC KX
SHEEL Thdo L LARBICARL i A b,
K, FERE (&R, AL, EWicr), &M A,
PR IVCABMIERENLDDOHFEED BREZ iFhvudi
BAvo REZITKR(FEE)R1 00724 B L%
40 uf OEEI T REFATVD, AR 1IALHA
MUBLL400~450FDKkaBRTIOT, %
MmH5160~180uf DaVERLBZECKDo
ToT, KEHRERDOS b, WEER, 1A10Y
D1500u7 Ut JEBEETH1000 u7 BE
BRTDH LD TOER, BRKADEL D i
D@mnags, BRADOVEERETH 5o 55D ik

B L TR, dn D)

EFVHEEL T, FRBHEBRREEECE OB
BAT A= RD TG FETD %0



Table 5 Average daily intake of stable iodine frommarine foods and vegetables by
inhabitants in coastal area of Ibaraki Prefecture

Average daily intake (ug/ d p)

Kind of foods Non-fisheries Fisheries
Tokai Qarai Qarai

Vegetables 13 8 7
Leaf Vegetable 4 2 2
Fruit Vegetable 3 3 2
Starchy roots 3 1 2
Non-Starchy roots 3 2 1

Marine foods 579 1303 864
Fish 61 122 218
Crustacea 3 4 5
Cephalopod 9 29 34
Shell fish - - -
Algae 506 1148 607

Total 592 1312 871
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Elemental Constituent of Food and the Daily Intake

ABSTRACT

Constituent of element in foods and it’s daily in-

take was discussed. Instances of analysed values of

major elements in Japanese foods were shown in table
2 ~ 5. Daily dietary intake of 8 elements in Japan,

analysed value of total diet, was given in table 6. Esti-

mated amounts of daily dietary intake of 32 elements

were listed in table 7.

Table 1 &fMFIC D BHIKE, BRE, KE,

H O

FAay, =0y, TR, 64 32
EOVYIT ReNY VIR gy gy
ad, aAnsF 54 24
AR, TARF,eeeninnnns 5 4 19
B R (AR 62 28
vV, 78, =T b (&) 62 22
b b 63 255
oK 66 33
o 0.2 47

Vo FRCEMDEEDO S DR ML P OMBICEL nHE
THdo TOA4DOTHEY FEFHOLTH BicFELT
EFTable 1D Ediwcihhd. B, BECYY, 7¥
BB E RN AEITCONTDHETH 5. BIEPE
FORBFHR BN DR KSR LI NTEDTHDo
Fhio LTy, ThbHH, 0, C, NO4TELZHRN
o 5D O 1 BEHO K KA fhbE1LT20~30
BOTHENEDB T &ichnH, o5k, K, Na,
Ca, Mg, S, P, Clic#&~x%&Fe, Zn, Culz
EO £RBE® I, FhRERBCERTOEESEN
DTHEYE, WMETE (Trace element ) &IFEN%.
BAkf% Table 2 ~ Table 5&RTo WIhdE
FEAER IR EEMBRTHEDOLTH B, Table

Kazumasa SUZUKI
National Institute of Nutrition

BREOELIZE 0~9 0 DKL ST DT, M
THERFEPDEZLEED £ HO501KETH
D, BAPBHEEL Do BRILTR IARBETHD,
VIS IRE F I3RS, 4feE b0, 56T
DTEHERIND 4 DOTLRICE~TIFFIC S flic
LB WTFIIC UCH &b & E 7o @i sy
HHDTHBHLLE, b 4DODTEOMEILE, H
PR MK DHRUC B D L BIC € T OTE BRI T

SEOFTFEE(BETFHEE 100 & LESBE)

¢ N ZO MO TLHE
3 0.1
2 0.2 K, Na, Ca, Mg, S,
) ‘ P, Cl,

21 0.6 e, Zn, Mn, Cu, Cr,r 0.5~ 1.5

23 2 CO’ ]; F, SI,

Sn, V., Nijgeerereeeees

8 1.2

i4 1.1

9.5 1.4

0.001

0.2 Si —> 28

2REFFOTHRBEDOHIE, Table 3 HAMOD,
Table 4 ZERERBEOPIE, Table 5 A, IO H
BTN ENRLE b DTH b

B Y AETNTORMBEE L THES FNTERTH
Bos, MOFTEE O FppmCiEbhd &, SRS
i1 4 0 0 0 ppm BTHE, AL AIC 3 00 0 ppm &)
B, L, BRICI3 150 0 ppm BB E TN B0 BHUE
OKBEEREIEPHBOBREIC Lo Th s,

F DT AR & o TARAIRTHEENA, 100
~1000ppm BEICEEND . BIWPIIE L COR



Table 5 Elements in egg and cow milk( 32)

ppm

K Na E Ca Mg Fe Zn Cu Mn

&P 1100 200 5700 700 30 20 20 1 05
( )

" 1600 1600 110 40 110 1 0101 008
(58E)

49 1400 400 900 600 100 0.7 3 0.04 0.1

*

D AARMBRER R

Table 2 Elements in vc‘,gctable(“\
ppm
K Na E (;a Mg i';p Zn Cu Mn Pb Cd H*%‘
Fiay (#H) 5,000 1,200 300 1,900 490 10 20 2 8 0.3 0.06 0.02
bzl 7O E) 5200 1,000 560 1,300 370 20 30 2 8 0.5 0.03 0.01
NG A 1,900 100 400 330 120 6 5 1 2 0.2 0.1 —
v A 1,300 50 250 210 100 5 5 1 2 0.07 0.02 -
voav¥ T 1,800 2,000 280 740 330 40 6 1 1 0.5 0.05 -
fTvvY 6,600 500 520 980 700 30 5 2 4 0.1 0.1
Ry 9000 300 650 2,000 270 80 20 2 10 0.1 0.08
EER 3,400 1,200 420 1,400 460 30 10 1 4 0.2 0.06 —_
F Ny 3,000 100 220 450 250 4 6 1 4 - 0.01 0.01
Average 4,100 720 400 1,000 340 30 10 1 5 0.3 0.06 b
BRSNS R
% G- b (29)
Table 3 Elements in fish (32\
ppm
K Na P Ca Mg Fe Zn Cu Mn Pb Cd Hg
* * * &
F = 3,800 700 2,200 120 370 40 10 0.5 0.2 0.1 0.006 -
7 v 3,000 600 - - 320 - 5 1 0.2 0.2 0.01 -
+ 23 L500 400 1,800 T0 100 20 5 0.5 0.2 0.2 0.009 0.06
4+ v oz 1,400 700 1,900 220 200 30 6 2 0.2 0.2 0.04 -
PEOA 2,000 1,600 - - 300 - 6 1.5 0.8 0.2 0.03 -
EE At 2,100 2,200 1,500 150 290 4 5 0.8 2.1 01 0oz 0.07
Zug g 3,100 600 L3500 150 300 4 5 0.7 0.1 0.1 G011 -
7 e 3,000 L2040 1,100 130 300 8 2 0.3 0.1 02 0.02 —
[ 3.400 Looo 2000 150 370 5 4 0.3 0.2 0.2 0.08
v oA 2,300 700 L5500 300 210 6 [ 0.3 0.4 0.2 001 0.06
Pl ar s 5400 2,100 1,500 120 590 6 5 0.6 04 0.1 0.03 -
F4 Z LE0O 1,500 L6060 150 200 1 2 0.8 0.1 0.1 L0006 -
REUIFT| 2,300 2,200 i i 180 ‘ 2 0.7 0.1 0.1 0.007 -
v 7 o 2,800 700 2,800 50 360 20 5 0.6 0.2 0.2 0.03 0.6
L 3,100 300 2,500 20 300 10 7 0.3
Average 2,700 1100 1,800 170 300 5 0. 8 0.3 0.2 0.02
v B A SR S R
e W (29)
Table 4 Elements in meat (32) . ; i
HNVY T LREFEFIC 1000 ppm BIEES T B0,
BO PR FETRE50~100 D
K Ni P Ca Mg FeZnCoMn ROBAESCBAAECES pom DB
oo ppm  (€HDo I, WECRILREINL 000 ppm FIHES
A 2700 760 1900 620 160 %0 520 ?2 025 EX (%<0
1%0 510 1200 40 120 10 30 101 2 T AV AR, BEECEPLEEREmE T
. 5 0 1900 90 350 2 0 e . ;
S S ) LoD mBUT200~400pm BEDRECS 2o AT,
00 500 1300 40 260 10 2 . )
~v 1Y 1900 1100 330 20 ? ?(y o0, 4Ficiidn 50~100ppm BE, REE
27200 800 2800 40 238 55 10 1 8% FOBREDS ZOMECH Do
> 2800 800 210 80 2 - - 0 . .
Y7 oo i ) L e, WEK IERTES~10ppm, BT
2000 450 800 20 17 - = 0 .
Average 2800 750 1400 50 240 20 20 1 0.2  E5~10ppm, TOF, FEDENFELBMCI
* L AR EAERERS R BERE o HBEREDEA $ DEIH, PEE &4

FAS, v, TSEOFBTEE ppm® VML B
Do 4H., IR RIEFC DI,

B, BEMEARY B CHRERBEDETH
CXshamo@Emzrl, RuBRPcigke Bkc
BVWBETEEND,

7 v H YR B A RICR A7 0.2~0.3 ppm,
%, FHO 1000 1 BEORETH A5, BIHTR
& AN TEWTET, HEP 1i~10ppm
29):30) 525, BETIR1 ppm UTFOLORE N,

ARBHEEDOEL G, 0.5~1.5 ppm OEHIcH D,
BEOESTIRE, BH, Ty A Y ERRCBENS
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W, REFFRED Co#ifichb. BEADERTR
BEX, NEHPOBER 2~4 ppmBE, AROE
i 01~1lppm, VT 97t EDREC1~3
ppm, A APRLEDOKREE TR I 1 0 FEEDE
i g m 29)592),

TN =T LCDOWTIERSE O LB R £L 4
DTV, ETOEMCEL FEN, Hopkins
33) (e ISR DI 0.5 ~5.0 ppm D U ¥
VIEHDHe FNVI =V LARTEPCHEECETNEZD
T, PEHIC XA XD R X BEWASAI W E Bbil
Do BMMERSTRINL D BEREN.

FEBETEOP, | v e EER BN RRICEE
NATETHDo )V YOFRFEEIZZ300~1000
ppm, V¥, 7THEDR, BATORED ZIucEL
2000~4000ppmicdhdo ME, BTHREEN
Bl\o FEFIEEE, 1000~2000 ppm, A&
CRTD1 OERESWRBETEEND, HEIT ik
{C100~1000ppm OEECHD L),

U EOTHRCE<T, MUTCB~<5TREERES
e (XA

Y RITFEYFIC 0.0 0 2~ 1 ppm DIEEC LV
EHEcETING2, BLOBOBENLDIRTEF
DIE—- FREOHECERRNT DD THDH5. HED
e ) BRcdo 1 ppml T, vy, 7AD
WT0.2~0.5 ppm BE ,HKATE, BN
X2~ 3 ppm, WEHETH, YH AL 8 0ppm,
27F13 00 ppmTHoktnd, b,
e LB AkF sy EBERENAD T
BDH90 BIMHEBR TEFCHEL FCENRE
R 3 Fic £, 50~100ppm (&} )icEd
Do BAD fefid MEICENT I~y DEE BN L B
B, KECTRHAL BOFEREY 130 ug 2
L TWBDo BHAEAOEREX1I H500~1000
g BB WEERETH DS LS 8055 D

BRI, BWARPCIvRIVE 1HSWERET
EINTWE0, BEDL ZAEYWEHLBHERS S
Tvo TYEMERBICELL BVOILELT, %
BRI, T L A ERRO Hic £ LB S
b,

7y ZBWETCRDHBARARTEO—DT, Bl
BoOFERE O BEREE SEOMANELILTN BT,

BE, ARTPOBER 2ppmM T E#EE RS, KL,

FEKFIC D ZOBESEND T ENEL, KiZ, B
BRI DBBMPBL L HEEEEND Do KOS
K%<,40~400mmm%%)®v&wmﬁék
W5, BiHERY T, fid Trace element D %<

bEH3THHN, BFOERER BN, —F, JEREN
BETEDLEMEALRTOT, TheET2HELE
Vo FRALL B24Y 4. 4mg BERIEBWL CTWAH D TR
win s vbis 1

LUV, EFIVERERT Y/ BOEE & BR
Kb, TNIF AV A—F RV — K DIEERFE
BT LR EBELMCID DD0H Do BAPOEE
RIRZH LTINS, B CIREAPREEES RE L
BB IR B 5. SEOESY) <, RE
FDOZEL 0.0 1ppmLF, FLEGR O, BEHILER
BHHCE < 0.1~ 0.2 ppm, AEIRK0.1 ppmTHoik
H=T } YT 1.9ppm, A, B0 4~07ppmT
HoltrvwSe Schroeder H 49) i kEodL
TR 1 BOEEEIX 0.0 6~0.1 5Micinsd L\ So
B0 s T, A0 g, e
BELEC, BBA 7S 2ppm, B IFEE0.9
ppm TH o7k ETEIC L NE, BERAD 1 HOEE
i1 206.6 47 THAHENS,

L RCOWTE, BEEACOWTREL MbNT
VAR, EPCE o TOBBHICOWTRDE VD
NTWiEvo BERDEMCOWTDOSHTHIE LT,
BEWDFEAE 520.0 ~ 0.2 ppm, ZEDFIiC 0.4~1.7
ppm, AEETRINLIDEL05~0.7 ppm, IV
7, TAATIRL 6~60 ppmThH ok din b, 29)
FUL3v~nvi@rrsfEoaRicd RbNb,

TA4ER, IFMLENCRELFAUBEY D, B
ZxNLU—8i—0—) Z£HO B FH B Ex oo
LT e do, B, HEWEROEL OEREECHES
VRIIREDBERIFOERELL, 2T =T Vi
DEEHRBRCHRAEOEAY ELBHEE2LTNEE
LI EBRBELPCE > Ta I, REZTHLBOERS
EROETHED, TNARTHEO—DICHLILND X
Sl oo AMPOBECEL TRELTHRT —
WIS, EMTRBRCKNTENWTHETDH %0

AX, RE, TAE, Tvw=Us, HEcH
PRFEOH 4 RCBL, THARTRO—DTED DA,
EEM LS I BRI SR AT W B, AR £
BOWFIUC b, TIECH E D B Boppm O 0
F— 5 —CIEL SHT 5o

S, YORRBCHLLIOEENTWEN, BE
O EFIC DWW T ORIEFNE, BEE &% BT T
A 1ppm T ThH %, 1 AOERE L L TH
Kehoe?5) %8 chroeder 530) ST IR E7kE
WL TSR & DBEREL 0.1~044mTHEHS End,

HF YT aR, BHOBAEYERWT, AfPOBRE
OEER, BEMEEROWTND 0.1 ppm A TT,



NEOES C OBREC DD, KL, RECESEDA
HAFCREBEXBWEENEV. BEROA FLY
LBECIDD Lo KiCH P YU ABERENES,
R Lo TRDERD T LANTERVN, fiDE&BE
Eo THEEOEMOBHEING Z &0, Bilicd
—BRCATE L TP B TH B ERERNTIE, BH
EHRETAHERETT E 03 HERE Vo

KGRI, EEWTIC0.00 1~01ppm, AEET
({39? TaEENT0.0 2~0.2 ppmBETHI NS

RFVYLRART B &, FiERemFOE BE
DBECEE YT L e, £RE, FHEROERTSE
BT ENEMBIIT, TERTTED—DTH DM,
Fefh PR BT B EEMER IEE w0 Soremark
) L TS DB DR L 0 ¢ ppm DV ~VTH
BEWVIo

BV TFVRFFVYFUVAFVS—EDORATH 2
B, EETEERI Westerfeld and Richert 40)
g, B BE FeoRyERER L 0Eho
Frii7c & Ci 0.6 ppm (F4pH ) BLECE TS E,
FOMOFELRETIZO01 ppm BT hd i,

7 osdRRE, BEABCEREEoThABLN
T EME BT TR, EHTOEE L LT,
Corter & )i LiiZ, % A &5 8+ ppb,Sch-
roeder b4 Ic x i, mIE . AER1 00
ppb OIFTC H %o BEDOMCKNLOEME K
EnEVSo

AN PR E S Y By, OESTEHEDHM, TS
DEZXRHLN TNV Schroeder b 46 g gh
WEEFEEFMZ 0. 0 1 ppm, A¥E0.2 ppm, EEMNC 1.6
ppoffEEEhs &9 1 HOFERE L LTRHE,
Horp &) e X2 0.0 0 7~0.0 0 8m 25
&8 HHA, Schroeder 46) i LE 0. 3 Mg ITIc
$1), Underwood 47) 0&HHIc 13 LKEC120.3 0
~L77mmtéabﬁmLw%%)miﬂME$A®
EHREI0011—0028mTHadE NS,

=y T MR, R EL OELENRTRENRE NS
W, EEAFTRTEED DL bz, RitFOR
EECDINT D F — 7 13 A7 Schroeder B 28 1o
I, BRAZORMCEEND, L, ATV %
R E NV FREHEC 0.0 3~2ppm, B ( HH ) i
Breisd, 0.0 ppm®DVSNMEH B BIE, FHC
BRENHERC L o TREL LT 5o = v T VDI
CENERICBESEBEBTORANEL BN D, ML
KE o WEIETIR 1 Bic 0.3~ 0. 6mBERINED
TRAEVRENS

DM, EREOEATEEE L TEEY ML KITIUE
BTN SDIL, WVEY T L, VT A, Rt vF
T, NYT L FIY, 8, &, KUVE, Tw=
gL ERDY, TIHAREMCE > TBECHE,
E 3 e D TRAEBRDHEL FlITERbin
B, BEERUTRT RO TN TED Bls
HHNREBERSE L THREBRLETHS 5,

ERCHES TERSNL, EH0ERCLER
WETEZICDOWTO Schwar tz 17}(6.&&@ (Fig.
1) BT £, 196 1~196 2Fch
T RAD 1 0 QM OET & AT STt ENRL 0
W b B2, &1 BP0 REOEETO T b
Y 9 4% SEOTEICONT, SELIAHLAEED?)
BHHDTEEL L CTable 61Tk T Eiz, ME
BT ATEEOBFECET 5 S0 0 EY Table
Tie—#ELk,

[7] cotavrisnes verore 2057

D eatablisned since 1957

under special considerstion  _ possidle

effects demonatruted / uslikely

W

Jeo_ IIa JIfb IVo Vb VIb VIIb VIEI VIII VIIY Iv ITb Iiia I¥a Wa Vi VIjs O

B Bé

% g 3 c n [ B 7
Hg A Ps o f

E
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@ Bl BMomo§ EoX kB A4 BEDE MWK
Mo @ oA

14 Rare Earth Elements

ok oM oW omoB @ Dok oREDRDRR
Fig 1

Table 6 Average daily intake of metals
in Japansz)

Range Av. S.D.
Na (&) 14~ 11 4.4 + 3.1
K (9) 0.59 ~ 4.2 1.8 + 1.3
Mg (mg) 110~ 430 220 +110
Zn (mg) 6.0 ~ 25 9.4 + 6.7
Mn (mg) 22~ 14 5.6 + 3.9
Cu (mg) 0.49~ 4.0 2.0 + 2.4
Pb (ug) 38~510 150 +160
Cd (pg) 6.0 ~220 70 + 80
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Na

Ca
Mg

Z n
Al
Mn
Zr
Rb
Cu
Sr
Ge

Sn
Cr

B a
Se
Ni
T
Pb
Mo
Cd

C1
S i

Br

As

Table 7

N

00 (2)(3)

OGS
5 (2)

’

5 (28)

6 (8)

57
;)

e i =T TR - e SO

A

14 (42)

3~0.6 (13)

4 (17)

o o o o O o © ©

0.008~0.02

~1.7 7 W7

3
7
00 (2)3)

8
1378
4

‘4 (17)’

0.13 @), o
0.07~017 14 o4

36U 38 516
2~14 (6

5~4.0 (6

.25 1.85

- Estimated daily intake of elements

000~6000", 600~4200, 594012

500~7000" 1400~11000®, 754012
(12)

600 400~500

(12)

4) 1930

50 300®) 580 110 430 (8

08 135, s5~90W, 15015

258, 109G 5,1 5 5708

(12)

L2811 6502 g g (19)

2~3 (1) 55 (1) 5y 5502

7 A1) 564 (A7)

(10)

(8), 0.05~0.12(9>, 0.13~0.25 , 1.24

458 g (16)

06~015 (49

(24) (25)

04~051% o209 ) oy L 0.1~0.4 ,
05~0.08( Children ) 39

06~022%) 0.004~006(U.S.A.), 0.048 (W. Germany ),
0.038~0.064 ( Roumania ), 0.059 ( Japan, Non poluted

area ) (23)

(39)

000~9000 Y

7 7 (16)

(7)

15(3), 0.5

15)

, (22)

mgday /person

p 2 (20)

3.5 (21)

(16)

0.1~0.67

C0005~0008 % 0011~0028 49

<0.2

(43)

(50)

0.3(
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Distribution and Metabolism of Elements with Respect to
Standard or Reference Japanese

ABSTRACT

Radionuclides released to the environment are in-
corporated by man through inhalation or so-called
food chain. A complete quantitative description of
their behaviour in the environment, transfer to and
concentration in plants and animals, and intake and
metabolism in man is necessary to estimate internal
radiation dose from a given quantity of nuclides
released under certain conditions to the environment
or ecological system. It is essential to know those
parameters of human body relevant to the estimation
of internal dose to Japanese.

ICRP has published its compilations of the anato-

Gi-ichiro TANAKA
National Institute of Radiological
Sciences
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1. & B

kAR T A TROFEER, TEROBEE X
DRELER -T2, W EOH HWY 5 TTRIE
MR FET 5 &bty 5 ’z)oéf%@ithw{ﬁéé@cc
i, TOHEEEDORERC L > CREY LS, &
SRS EEL (( Table 1), T OHBTORERS
FOBMEBRSZERLETES WA ETRCHELT
BT ENEN,

Table 1 £WHEOEE A~ v T

DLIETROSE

W ZBy S

mical, chemical and physiological characteristics of EHZ B4 HMERS Eigig B OE OB’ A

man as Standard Man (1959) and Reference Man
(1974). These models are, however, mostly based on
Americans and Europeans or Caucassians and may
not directly applicable to a more precise dose estima-
tion for Japanese in relation to radiocecological con-
tamination of the environment. In fact, it is undeni-
able that there exist certain differences between
Europeans or Americans and Japanese as to foods,
intake of elements, quantity and retention of elements
in body as well as the size and weight of body and
critical organs. It should be stressed that it isnecessary
to establish a suitable model of Japanese (Standard
Japanese or Reference Japanese) through an investiga-
tion of the characteristics of Japanese including the
dimension and mass of organs, distribution of ele-
ments in body and tissues and metabolic parameters
of elements from the viewpoint of radiation dose
estimation with respect to environmental contamina-
tion by nuclear power and fuel re-processing plants.

60-1  1-0.056 <0.05 B a2 W &

H Na B Ti Li He
C Mg Fe \4 Be Ar
N S Si Br Al Se
O Cl Mn Cr Au
P K Cu F Hg
Ca I Ni Bi
Co Ge T1

Mo As

Zin Rb

Sr

Ag

Cd

Sn

Cs

Ba

Pb

Ra

DETTEGEYRNET, brEOHEEBRCIDE
HERETBHAT/E2RT L IR T 50, LATTL
TRRBBEIRD LU THEROMEELZT b, &
BHRRESNE»LOEELET, TOFERELULTCE



RO VSNV D H RS~ ERTHOLEZLD
nTn3 3)0

2. AEFEEFILOBLEMKE

BRI Shve AT BRE B AR, £
TR AR A T AR LD AFCERIND, 5
B F R AEBRCENW TR, —ERHTTO—F
BOBBCET 5 ARNEIBHEREEOHEERIT O
DT, OO ERER TD ), EH~DBIT
BEr BT, AMB~OWDAAL - HOEBEDES
BB ALETH 5o

T Do, AEADMEEEREC X5 EBERGE
WED DR, HERADAEAT A —F RERART]
KDEDEEL Do BKCEHTIE, T Tk ICRPX
) Standard man,Pub, 2, 1959 4)(J;L”FS .
man kﬂ}%?)%ébw:}:Reference man, Rub,23,
1974 5) (LIFR.man L8579 ) 2 L THEHSEN,
{35 L OVEBEM M E S ERE 2RELLTE
HENTFEIN TN S, LhL, TOEF VRECKA
AEHRELESOT, BEAF— b —H5IHIN
AEHBOTEFNVE L TORMREL T34, LD
% § BHAAND BRI EELHEFMoAREL L To
By BELERWHDRS Do

CoEpE LT, EBRIENRErbE, &
HEIEQARE, EFErDOETRENE, TROERE
BLORSC L b > BEEROEE, KE - o
Eh, HBEEER IOKE X ERHEAEER R
KAL BAATREBMCHE D DRNED Z0HT
HBo
BLEDBA» D, AEAOERLIHEREHED
DCRAEACDNTOERSHEE, BWFE, TR
R, AREESETOTRBEORENR LB TR,
BARMEAER L, €7 VER% ( Standard Japanese
or Reference Japanese ) DMBHEBHEDIB &
WBHELATD Do

3. TERAH

BB LOARESRTOLETENED BT, A
GHRBEO RS REWENRY - BHEEED KL
AR IRFORAME LR A5 — v BRT R,
BT A —g DHEECFFT & DIED, THEHHC
KFBHEAB(D.F. ) OBBECIEILD, TDE
b, BRI OGENEREC By & SR ESRE
DEE, TSRO K55 B O R ATRE 7 L L A,

BRETO El&, E050MHEE, BFEEED &
D & B T HEEEO RATOMB #HL L, e
DEREEALZ LD TEDIFERKREI W, KA,
BirRERf el AEE - BESFHCOFAEIRE
BAN, #Axva~< 777, NMR, SaTERx
Ex GBI AT e L AMkTodesE, £ A#HCH
HaEh Ttnwb,

80

- >
° =
i !

of total body (1)

©
o
L

Weight

Fig.1 Weight of total body for male
and femaleas function of age.

4. BBIZEREE

(v &% #

FEIR Fig, 1 Wikl R.man T
7 0kg (HOKA « RAHEHE) LkdbhTW5
%, BAEAREASTS Thy, %35 0kg (BsS
TDFHEEL S 3.5kgd 7t Do T DR, MEDIF
BERERIZ L 0.7 7L KERMEEERTo TDIE,
B - ZOES L FEOCHERR, BESTRENZ LY
B, 1 2FEIRCBWTHEEL, ZEDES LK
EOBEBRHEALBRATRTOERNRELDZ &
BELATHY, T ORAMSIEHOAH & BERRD 5
LowEbhse vk, FMOEENSDOEHER®D
HERKAD T — 5 &R do

T DiEh, BE, BE, BBEREXCOWTHHEHL,
TABENR A DN, REEROMGE»bERL Ebics
B TEAE S 7Y, BRIER VIR FHE &
Z B0
(2) BEplER

BEORZ X, BEEICOVLTOHE % Table 2 i
Tt BAAF -2 RETEBEERE BT,
HHFEUHIA EDT2 1,8 0 0 PloFBFIH D, FRILF
REENTHInWe LL, HEEENEM 2 7 £
BTEHL, ARATOMEOLEENRD DT 2 1X34R
LN Do

HAAL R.man & xHBT5 e, FE LERAL
BMEEIL 1 400 ZRIBEEDMND, T OO S
B &<, B, BIBERY1 2 BECH B, £

S.man,



fo, BERIOA—% Y F(ATA )R, FHEEEKA F
BEARA, BRALRGEEORH L T CESL,
LZGEEEXHE(100 %) CHRLEAESETRL
febDTHBo TTT, BERAT OkgBEDIBEICE,
BEEMASCEEEEA— Ly FEETFTIETWHS
TEBALNTH Bo METHREENRKALEU
BAEATOABNHEEC L ABEEERP £ THHE

Table 2

J apanese

BADEBMOBEICH BT & 2FRETHHDTH Do
coEd, MH(17006) Vmsran R,
man & ODHETHBERABKAE SR IZHTE0~
38%LKRELKY, Lb33~18%, FF15~5 %,
BRI 35 s Th ks, B385~409%,

BlE43~85%, B14~1%Ep-3 0o

Comparison of mass of organs between Reference man and

Ref. man(g) Japanese (§) Ref. man(%) J apanese (%)

Sample (No. ) 1250 145 30
Age(y) 21—50 25-—45 25— 45
Body Wt. 70,000 53,500 70,000 53,500 70,000
Brain 1,400 1,424 2.0 2.7 2.3
Heart 330 309 0.47 0.57 0.56
Liver 1,800 1,431 2.6 2.7 2.6
Spleen 180 109 0.26 0.22 0.22
Kidney 310 134 0.44 0.24 0.22
Thymns 20 24,9 0.029 0.045 0.054
Adrenals 14 5, 6 0.02 0.014 0.01
Thyroid 20 18,8 0.029 0.033

0.038

(3) Kok LXKSE
Table 3 &R, man & EEHFDLOERT — 5 O
AR CPHENALIDLY, BMEHHNCH D,

OBEONENERED £V REHEERITVWHO
LEbhs,

Table 3 Comparison of water content in organ between Reference man

and Japanese

Reference man Japanese (NIRS)*
Weight Water Dry Weight Ash Ash, Weight Dry Wt. Ash/Weight

(4) (4) (%) (4) (%) (%) (%)
Bone 5,000 850 83 2,700 54 53
Cortical 4,000 600 85 2,200 55 54
Liver 1,800 1,300 28 23 1.3 29 1.28
Lung 1,000 780 22 11. 1.1 23 1.08
Spleen 180 140 222 25 1.4 23 1.38
Kidney 310 240 23 34 1.1 24 1.08

# National Institute of Radiological Science(by.G. Tanaka and H. Kawamura)

5. TTERMMK
AR DR, MITEFEROEEL &b
i & D ERCEEITRO MENEH S  DRRIFER

INTWabo

(1) Standard man & Reference man O HE&
Table 4 2 ICRP @ S.man &, *OHEDHRE
HRE£L D% Roman EOENHE OBENRETS
NihERTETH Do BER—2k( —0.5 %),



RFEWE+3.4kg(+27%) Eixolci@h, FVAY
&BTRNa(—=5%), K140¢ (F%Z), Rb
Cs (+15000%) T,
150fbMmML, IWROMSMHEDEL I23BDHHN
TWhe FNAY THETHIE, Mg (+54%), Ca

(+27%),

Cs 1%

(—5%), Sr (+230%), Ba (+130%)
L7, Ba/Sr MW R.man C€0.7 S.manTO0.9
LT TW0hHo TOEMANEBREELBEEL, Cd 28
20mEZ (+67%), Pb (+50%)HILDOH
BAMORBLE bic, 7 VORELSERETON,

Table 4 TOTAL BODY CONTENT SOME ELEMENTS
Amount (4) Percent of total (R)/(S)
Element (R) (s) body weight
(R) (S)

1. Oxygen 43,000 45,000 61 65 0.95

2. Carbon 16,000 12,600 23 18 1.27

3. Hydrogen 7,000 7,000 10 1.0
4. Nitrogen 1,800 2,100 2.6 3 0.86
5. Calcium 1,000 1,050 1.4 1.5 0.95
6. Phosphorus 780 700 1.1 1.0 1.11
7. Sulfur 140 175 0.20 0.8
8. Potassium 140 140 0.20 1.0

9. Sodium 100 105 0.14 0.95
10. Chlorine 95 105 0.12 0.91
"11. Magnesium 19 35 0.027 0.54
12. Silicon 18 _ 0.026 -
13. Iron 4.2 4 0.006 1.05
14. Fluorine 2.6 — 0.0037 —
15. Zinc 2.3 2.3 0.0033 1.0
16. Rubidium 0.32 1.2 0.00046 0.27
17 Strontium 0.32 0.14 0.00046 2.3
18. Bromine 0.20 — 0.00029 —
19. Lead 0.12 0.08 0.00017 1.5
20. Copper 0.072 0.1 0.00010 0.72
21, Aluminium 0.061 0.1 0.00009 0.6
22. Cadmium 0.050 0.03 0.00007 1.67
23. Boron < 0.048 << 0.01 0.00007 4.8
24. Barium 0.022 0.016 0.00003 1.38
25. Tin < 0.017 0.03 0.00002 0.57
26. Manganese 0.012 0.02 0.00002 0.6
27 Todine 0.013 0.03 0.00002 0.43
28. Nickel 0.010 0.01 0.00001 1.0
29. Gold < 0.010 0.001 0.00001 10.
30. Molybdcnum < 0.0093 <0.005 0.00001 1.8
31. Chromium < 0.0018 0.006 0.000003 0.3
32. Cesium 0.0015 < 10° 0.000002 150
33. Cobalt 0.0015 0.003 0.000002 0.5
34. Uranium 0.00009 2 x 107 0.0000001 4.5
35. Beryllium 0.000036 <0.002 0.03
36. Radium 3.1 x 107!t 1071

(R) : REFERENCE MAN

LU ERAEENRHFLN TN Do

S.man DOWT, FEREEF - ERITERNOREE
BRF7 i VILEDS HK &Na

HaxEicrRTo Fig.2
OHEEY SARTRT LUTHESRC, Fig.3l37wvA)
AHEITLRD Ca, Sr, Fig.4wdFe, Co, Pig.5 &

Zr,

(S) : Standardman

7R Cr, Mo ODOHERERT, FILEDFHENIMC
DI DEFDD BT Lhibdh s,

Cd, Fig.6 Roo¥v7TEOF, CL, Fig




(2) HERAF—2 Lot
B L5, Perry &Q)OD%EF‘@Zr, Cd o
KA ( Fig,8 ) v5RTEMMER{L2aic AFEIC L 5
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EASEBTE B AL (19 754) 10 jag

FERC DOV TRREBELZRBIEL T 5235, ZOHEY
70kgd LB E&DEEEL L TCRman &8T5,
Cd 84%, €r 287%, Cu 111%, Mo 82
%, Ni 73%, Pb 23.3%, Zr 100 %&/5bs
TNOEFE BRI MDD BN HED AR HEE I R
TH bo

TR, EELOF - REBERT o

6. WERETZITE

Afgoh O S5 T RO HIE R —Ra R BRS 2
H( trace analysis ) RIVEBERSMT(
(ultratrace analysis ) W4 TEHHOT,
COFRIZEBE OLEMTORE FEORNTH D
BEOBWAERANDbR S,

T, BETRUED A0 bWE D DEETED
EEELFEREBCETIFESEYELTCRD BT
LCEEND D0 LL, BEORTF - 763‘?{%9:{4?

ERREC b bT, &S Lol Bse X
Nao
DT EOBE A BEMTIE,
(i) WeME»bRBENLABEREL RS2 &0
() NRTEEOEFSNEL - BREFETHT &,
(i) BEETRCHLARE - BEL Do ELYR
ETE B Rl
MEBRF—FA v PELTHEFLNS,

EHOBREBREIMCIPACHERZINTH L
B0 DD EEFEORE L TEE OB RE
Table § WWiRd o A ~7 J~AEEHHFHE(SS
MS), BEtAaME(NAA) bEdic T v—afE
FRASHTHE ( Graphite rod ) BE WERBET
B5o )ﬁﬂ“%’zj‘ﬁfz}’fﬁ(ﬁw%% DHEFELZ o4 TA
Vb= B LBEARERIGAT A LY,
ERROEELSTEL LT, EMEIH LUEREECH
BT &b Sl Sk Wi 5o

fris, BARICHFEROENC LU o STE
AN EROBECE U THEET I LRBROZ &
THDo

(1) Bz

SERMRIEFAQEE#ERCRINE LB,
BEAFLULEABRKSORBHETE, L0 EHE
BELEOD, SBBELEOTWFT (v ) aviEls s 7)
CTHEWEF 20K D, BETERRCTERERELD
DDy, MEREO fEERE T B EkT, mE( 70
C ) AEBSEREE LRV EMRESE RERT %0

DINT, RFEBET S X< FFEOEEFR{EE &
LIRIEEB R BT 50 2O FERALLSLOBEERD
Pk &, IRICBEMN2 0 0CHUTRELNIZDHOTE
EOEHE L AL L, KIEERFOEEREET
Hoo LR, EEEFBEBCIUENIAERR
SHEREL LY, Kb -2 3BEZREETH
Do
£70, WEETHECBL UL, ER(LEBDE AR
FESIN, 7721 0FBEDQY Y — v ERET DN
AL SN FETH bo
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Tadle 5. Detection Limit by Various Instruments (10“9g)

Frame] Grann re] M4 | 5538 | ot | FRITRRRS N AL | saNs | pey
Li| 15 |o006 0.006 8 | Cr 5 0.09 100 005 80
Na | 03 |001 05 |002 10 | Mo| 40 10 03 100
K | 3 0.025 5 |o003 100 | W 1200
R | 3 0.05 5 |01 30 | Mn| 3 0008 |0.003] 0005 10
Cs |17 0.1 50 |01 10000| F 100 | 002
Be | 2 0.008 0.008 5| CI 1] 0.04
Mg | 03 |0.003 50 |003 8 | Br 0.5 0.1
ca | 05 [004 100|003 5 I
sr | 4 0.2 0.05 | 0.09 100 || Fe| 5 0.03 5000 0.05 30
Ba | 10 03 5 |02 44 Co| 7 0.025 05| 005 100
7o | 2 0.001 10 |01 300 || Ni| 8 0.14 5 1007 80
ca | 06 |o0001 5 103 100 || La| 3000 0101 10
Hg [ 200 |11 1 |06 100 |f Ce 10] 10 100
(2 ~HTER

ZEELRAMNEORERL FEER L CEEEO SN
DEEZZTHD0, HEE TP VA ) SBTE,
Co, Mr 7tEiLoWn

Ty HIETE, Zn,
THRBIFERLAERLOOH B B DFEREND,

Cd,

IO EA B TH L, HET2HDEMELXET
BHOBMNEDHBEL TV D, BEDF —F 289,
FERE & bIEEED BVEEERET Hicd KL
A TRIDNEFEI 3 5,

Table 6 €7 NVA Y HEITEOMESY, Table?
CZDMDTLRYEDEEL OGN F -2 277,




Table 6 Content of

J apanese

alkaline earth elements

in Reference man and

#% Observed data ( NIRS).

Weight Ca Sr Ba
S (9) (&) w9 % 3 %)
Tot. body 70,000 1,000 100 0.32 100 .0.022 100
Skeéleton 10,000 1,000 100 0.32 100
Bone 5000 -
Cortical 4,000 800 80
Trabecular 1,000 ;
Soft tissue 60,000 14 0.14 ‘0.0033“ 1.0 0.0018 8.2
% in ashed bone Ref.man 36.4%
Japanese 37.17%*
m§/§ Ca Ref.man 1.0 0.32%* 0.022%
Japanese 1.0 0.5 0.02 7%
* Estimate from Ref. man k

(by G. Tamaka and H. Kawamura )



Table 7 Tentative data on concentration of metals in organs and
tissues of Japanese
Bl Concentration of metal(u4/9 dry or wet tissue)
ement Liver Kidney Spleen Lung Muscle Bone Small intestine
720- 1600~
Rubidium 1960(K) %§70(K) 1900(K) 51 1790 1940(K)
Cesium 0.030 0.035 0.0073
3900~ +
Magnesium SZOO(A) N
Strontium 234-585(A)*
Barium 47-134 (A)E
Manganese 1‘1§55 Cor:
0.66-0.71
Med:
0.46
Iron 160-232 Cor:
757-884
Med:
65.9
Cobalt 0.046-0.087
Copper 246-14.8 Cor:
245-291
Med:
1.92
Ziinc 144 125 23.5 25.5 275
Cadmium 728 67.8 1.02 0.75 0.536

#) K indicates concentration besed on potassium wejght(-,ag/é’*K)
+) A indicates concentration besed on ash weight{u4%/9 ash) ;) Age-dependent

7. #& ED

BERCB SN AT EIC X5 AERADERE
BERRELXFET DR, BEAEFVORSE
( Standard or Reference Japanese ) KL E
THoBo TODICR, FBHEE ABEE TR
R#, BESEFPTRBEOREEMEL BT /A, BX
ADFE LDV THRARER 2 HbRIEA B,

- Reference -

1) HF&E—8: " £t BELETRONE ",

BABEE 12,239 (1971); 15, 15 (1972).
2) H.J. M. Bown: “Trace Elements in Biochemis-
try”, (1966), (Academic Press).

3) E.J.Underwood: “ @t % ( BA(LaRE)

(1975), (#E)
4) ICRP: Pub.?2 (1958).

5) ICRP: Pub. 23 (:975), (Pergamon Press).

10)

6) BEg: “ERFEOBR " (B4 84E)
(81 1K)

7) S. Aimi, S. Yasoshima, M. Sugai, B. Sato, T.
Sakai, and Y. Nakajima: Acta Pathologica Japo.,
2,173 (1952).

8) Oka: Kyoto Igaku Zasshi, 38, 632 (1941).

9) Perry: J. Chron. Disease, 226 ( 1967).

K. Sumino, K. Hayakawa, T. Sibata, and S.

Kitamura: Arch Environ Health, 30, 487

(1975).

E
RS (B AR#HER) Standard man @
BEECHEEL TTHBALTREL VW, BEFNEES
O T EB I B RHREL S MEEFIE S L WV 5 D2
TE&T, LOPOBREARETR, [—RAROEE
FRAMC BB FAEMGE | D check and review %

Djl 1



THr- e ey, Standard Man HZO0EbLwe >
CABDT, TERCRWCEELC I TWEREL.
F AMEHEOAITTC ONWTRHERN L LIcEELRD
T, TNOEBHTAENL THES 2HDOEM ( Org—
anization ) BB TH Y, TORDITIMED O
RO IO B Y BREWCRIL T & L3k
EEZ Do

— 49 —
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i
Deposition of Pu-239 in Human Bodies i

o

b
ah 2

ﬁ%ﬂb

Hiroyuki OKABAYASHI

National Institute of Radiological
Sciences

ABSTRACT
It is known that plutonium produced by nuclear
explosion tests has been widely dispersed on all over
the earth and Pu-238 generated by the “Accident of
SNAP-9A” in 1964 has been disposed into the atmos- 4, &
phere. 195 44K, BBRREERICL o TERLET »
These Pu are gradually falling down on the earth | = v 4 FEEECHE L€, &4 IR FCET L,
and taken into the human body through inhalation gty - sflk % LT AMERICEBE I A, &EBEFIC
and ingestion. ERIN T b FETTOBTRELONTE, 8
The measurements on the concentrations of Puin ggerfcflE L 27— £ )ﬂsé b, BILICART LS
bones and other various organs of Japanese popula- BT AFIEHEETH, 196 3ERE~2 &
tion have been carried out. ‘ TEHEL2CHEP L2o0H 4203, SWET LTeb, 1974
The results reveal that the concentrations of Pu in

il

F1 HREHFTAPu—239,Pu—2380
FERETE(4C Kl )

bones has a trend to be gradually increasing since
1962 and seems to be saturated at about 1970. The

concentrations of Pu in bones sampled in 1971 are, GE Pu—239 Pu—238
in average, in the level of 4fCi per gram of wet sam- 1959%CT 203 8.6
ples and those in other organs (lung, liver, spleen, 1959 97 5.1
kidney, reproductive organs, etc.) sampled from 1963 1960 43 1.7
to 1973 are in the level of 0.5 ~ 3.4 fCi per gram of 1961 37 L6
wet tissues. 1962 110 6.5
Pu has been identified in the bones of fetus and 1963 200 7.3
infants and the averaged concentrations of placenta 1964 185 5.3
was 42.5 {Ci. These may indicate that Pu would be 1965 121 4.9
transferred to the fetus through the placenta of 1966 73 L3
mother. 1967 21 3.3
Some calculation has been attempted on the ratio 1968 25 2.5
of contributions through inhalation and ingestion to 1969 12 3.0
the body content of Pu, by using the formula for the 1970 6 1.9
scheme of metabolism of Pu compound in the body 1971 13 0.7
recommended by I.C.R.P. and this revealed that the 1972 5 0.5
contribution through inhalation route seemed to be 1973 3 0.1
greater than the other for the accumulation of Pu in 1974 7 0.0 6
the body. & & 1161 5 4.3




FEETCOMBLELTEIKI S D, 11,604 CilcEL
TWwnwh,

TN b =Y AR EEORAMENRD LT b0
ZTOIbEEL L TABeBEE T2 b0, F20Mh
<552 cnboET, BERSFOKMESS
VWO Pu—239, RWTPu—238TH %o Pu—238
C, HRREERERD L OOEHIC, SNAP — 9A
OB LAONEEN, TOETEEEL KRT

WO TH b,

Pu—23 9@, WIEHFEM2 4,3 6 04, BiIC
B L BAOEMERIIE 1 0 0 4 L an s>
CREIET 5 7eDIC, IEFWICHEBREFZELE Sh
b, ZOBEO AMEREREY HEET L BT 4
OANEFETPOPu—23 90BXHIE L CRADT,
T ORREHRET o

£2 oREBET 5PuoFfE
& fir & B B oE B X BT A oL oF —
Pu—232 | 36MIN. BC<98%, d=2% 658
Pu—233 | 20MIN. BC99+%, €0.1% 6.30
Pu—234 | 9.0HR. EC94%, 6% 6109
Pu—235 | 26MIN. BC99+%, @3%10 3% | 585
Pu—236 | 285Y. o 5763(69%),5716(31%),5610(0.18%)
Pu—237 | 456D. BC99+%, ®0.0033% | 565(21%),536(79%)
Pu—238 | 864Y. a ' 5495(72%),5452(28%), 5352 (0.09%)
Pu—239 | 24,360Y. o 5147(725%),5134(168%),5096(10.7%)
5064(0037%),4999(0013%),4917
Pu—240 | 6580Y. a 5162(76%),5118(24%),5014(0.1%)
: 4849(0.003%) '
Pu—241 | 132+02Y. | § 99+4%, 00024% | 4893(75%),4.848(25%)
Pu—242 | 379%10°Y.| « 4898(76%),4853(24%)
Pu—244 | 76x107Y. a 455 (CALCULATED ENERGY)
2. BRELGLUICHWE 3. HERRLTOVICER

TICHE L 2B B0 5 b, BEUBHALEE - R - 5
B RE - KECBERBEOENHBRE S oWE L E
ELTREL, o e KSR S ENC 3 5 )
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Deposition of °°Sr in Bone and the Relevant Dose

ABSTRACT

The deposition of fallout ?° Srin bone and radiation
dose from the nuclide in Japan is reviewed with special
reference to (i) the intraskeletal distribution of *°Sr
and reference bone, (ii) bone models for predicting
208y level and (iif) possible problems in applying dose
rate factors to Japanese, especially to infants and ado-
lescents. An evidence is presented for the assumption
that the ratio of the *°Sr concentration in a particular
bone to that in vertebra will reach the ratio observed
for stable strontium under the virtually constant in-
take of 2°Sr. The importance of surveying “?Sr levels
in different bones is stressed. Observed Ratios (bone/
diet) found for Japanese are noticeably lower than
those reported for Europeans and Americans. The
recently presented model for the retention of alkaline
earth elements in man by ICRP will be useful if only
adults are concerned. Dose rate factors for °Sr in
bone should be given as a function of age for the pur-
pose of better estimation of dose commitments. The
cumulative absorbed doses to bone tissues calculated
with the Palmley-Mays model and with the Spiers
model show remarkably higher levels in school children
and young adults than the mean level.
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Table, 1 Geographical distribution of St
in rib during 1961-1962

Location Agely) pCi ®°8r/g Ca
Tokyo 5-19 1.204+030
Kyoto, Osaka 1.6140.27
Tokyo 20-29 0.57+0.17
Kyoto, Osaka 0.56+0.16
Niigata 0.6 9+0.41
Tokyo 30-80 0.35+0.17
Kyoto, Osaka 0.414014
Tokyo 30-890 0324012
Niigata 0.35£0.1 8
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Table.2 Intra-skeletal Distribution of 2°Sr

Tiiis work
(1966-1974)

Koizumi ¢t al. "
(1967-1968)

Schulert ¢t al *

Bone (1956-1957)

Vertebra 1.0 0 1.00 100

Rib 0.6 1 0.68 0.81—0.96

Long bone 0.28 — 0.61-1.13

Pelvis - 0.9 9 132
0.53—~160

Skull
(Age-depend ,)

Location New York Tokyo Tokyo

*)YCalculated from original data.
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Radioiodine *' I Metabolism in Human

ABSTRACT

Metabolic fate of orally administered !3!1 in
human was studied.

Chronological observations of whole body radio-
activity distribution and thyroid !3'I uptake curve
revealed that !®'I metablism was greatly affected by
the amount of dietary iodine intake. Under the high
iodine intake exceeding 1 mg per day, uptake curve
showed biphasic descending type, that is, rapid ac-
cumulation during 3 to 6 hours and rapid fall upto 48
hours and gradual decrease afterwards. While, ascend-
ing type, monophasic and maximal at 24 hours, was
found universary under low iodine intake less than
500 ug per day.

Thyroid function should not be affected by the
amount of iodine intake, and we analysed *'I me-
tabolism using a new four compartments which
included intrathyroidal inorganic iodine pool. The
results, especially hormone production rate, were
found quite useful even under high iodine intake.
Thyroidal organic iodine contents were calculated as
approximately 2.5 mg and this value was much less
than previously reported values from other countries.

Administered radioiodine were mixed up with
stable body iodine and reached equillibration by
around 10 days.

Radioiodine **'1 emitts 8 ray together with 7y ray
and destroys tissue cells. This effects have been widely
used to treat hyperthyroidism and functioning metas-
tases of thyroid cancer. Recently long follow up re-
sults after '**1 treatment have been reported, and
high incidences of late onsetted hypothyroidism have
been noticed. From seroimmunological, histological
(microscopic and electron microscopic) studies, and
irradiation studies to the cultured human thyroid
cells, we concluded that this unexpected phenomenon

Toru MORI
Kobe Central Municipal Hospital, Kobe

was derived from chromosomal damage which in-
duced gradual decrease in cell population because of
inability to reproduce. Carcinogenic and genetic
effects were not serious, and only three leukemic
patients were reported in this country and 484 normal
babies were born from 7,500 treated parents.

Thus, therapeutic dose of '**I was proved rather
safe, and even when exposed to radioiodine, admin-
istration of perchlorate or thiocyanate, excessive

iodide and TSH seemed effective to avoid radiation
injuries.
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Cases 7%

Lcukemia 2 0.06
Anemia 2 0.06
Nodular Coiter 4 0.12
Transicnt Hypothyroidism 131 3.91
Thyroid Storm 0.18
Pain(Headache etc) 16 0.48
Fever 10 0.30
Circulatory Disturbances 8 0.24
Dcpilation 10 0.30
Hemorrhage 4 0.12
Skin Rash 6 0.18
Transient Leukopenia 4 0.12
Dysphagia 1 0.03

219 5.97
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Estimation of **’Cs Body Burden
Masafumi UCHIYAMA
National Institute of Radiological
Sciences
ABSTRACT 137 0s @@L TR, T Dmodel & 5AGER

A compartment model for '37Cs was presented to
estimate the body burden of man under a continuous
intake in a radioecological aspect.

The biological half-life and fu value of *37Cs were
summarized about male adults. The longest half-life
was over three times the shortest and 85 days of the
half-life is reasonable for the Japanese. The average fu

ranged from 0.85 to 0.9 independent of the change of ——

intake mode.

Some methods were discussed to estimate the
body burden.

It was indicated for the Japanese male adult that
potassium in the total body was 130 g and the ratio
of '37Cs between in the total body and in the daily
urine in terms of cesium unit was 1.3. Therefore the
parameter of 450 in a formula to estimate the body
burden of *37Cs must be changed when it is applied
to the Japanese. This indicates the importance to
examine the parameters again when a formula is used
in a different situation.

When the estimate from the compartment model
were compared to the measured, the model was
found to be effective and useful to predict the inter-
nal dose due to *37Cs.
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Use of the Information from Experiment by Animal

Jiro INABA
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ABSTRACT

In order to calculate the radiation dose to various
parts of human body tissue from internally deposited
radionuclides, we need to know their pattern of up-
take and retention within the human body. In the
case that appropriate data for man are not available it
is commonly necessary to use data collected from ex-
perimental animals.

Since animal experiment can offer analytical ap-
proaches to the subject, the information from the
experiment is considered to be rather essential for
biologically logical description of the metabolism of
the radionuclides. The animal experiment can be
divided into three categories by the purpose;i.e., con-
struction of a quantitative metabolic model, evaluation
of the factors affecting the parameters used in the
model and understanding the mechanisms of the
metabolism.

Extrapolation of animal data to man are subject to
considerable criticism, and probably justifiably so be-
cause of the variations among species. An example of
species variability is the difference of the whole-body
retention rate of radiocesium between newborn of rat
and human. Until adequate experimental data are col-
lected from human subjects, we have no choice to
rely mainly on information from experimental ani-
mals. As our knowledge is insufficient to provide a
strong theoretical basis for the extraporation from
animal to human, we should be very careful at the
practice of the extrapolation, moreover, we should
promote the study to establish a good interspecies

correlation which will provide a better basis for the
extrapolation.
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The Transformation Method for the MIRD Absorbed

Fraction as Applied to Japane

ABSTRACT

The scheme’ of the MIRD method is described and
its recent developments are reviewed.

A transformation method is proposed for applying
the MIRD absorbed fraction to internal dose calcula-
tions for an individual. The transformation method
consists of two parts, transformation of the target
organ mass, and of the distance between source S and
target T organs. The mass transformation is approxi-
mated by a ratio of mass (kg) to 70 kg. The distance

transformation is found by describing specific ab-

sorbed fraction ®(T<S) by Berger’s point isotropic
specific absorbed fraction ®pn(X) of water and intro-
ducing an effective distance Xg between S and T. The
method is as follows; (1) we obtain ®{(T<+S) from
the MIRD table, (2) graphically determine Xg from
®(T+<S) by using the graph of the ®pn(X), (3) and
read out ®pn(Xg’) in the graph, where Xg' = e-Xg.
The specific absorbed fraction ®’(T<S) correspond-
ing to the individual is ®ph(Xg’). The linear scaling
factor € was assumed as (eA + ¢B + eC)/3, where €A,
eB and eC are the ratios of breadth, thickness and
length of the individual trunk to those of Snyder’s
standard man respectively. Most of the results obtained
from this method agree with those for younger age
groups calculated by ORNL’s groups for photon
energy 20kev<<E<2 Mev.
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