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Evaluation of internal dose to infants in Japan due to breastfeeding
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1-129 is a long-lived(15.7 million year)iodine radioisotope which is
produced by nuclear fission of Uranium. It has been discharged to environment from nuclear
facilities. 1-129 is concentrated in thyroid when taken into human body, causing long-term internal
exposure which leads to a potential cause of thyroid cancer. The purpose of this study is to assess
the infant"s internal exposure to 1-129. For this purpose, we analyzed 1-129 concentration in human
milk which is a main source of nutrition for infants. To measure extremely low concentrations of
1-129, AMS was adopted. In this study, we applied combustion methods to retrieve iodine
guantitatively from human milk samples to overcome interference caused by high fat content. We
established a new method to retrieve radioactive iodine in human milk samples quantitatively through

combustion. Analysis of iodine 129 in the collected human milk was carried out, and the internal
exposure to iodine 129 due to human milk intake was evaluated.

129 127



40

129

129
129
)
129
129
2018 3
592 )

FFQ

129

129

2010

129

127

2018 12

129 1570

129
129
129

129
AMS
127

10

129

(5mL 20mL)  (10mL)

106 (
(FFQ)



129
( 1000
Human Milk)
TMAH
1
TMAH
127
127 1CP-MS
129 127
2

)

NIST1953 Organic Contaminants

127

NIST1953

127

(

127

127)

(AVS)

129

129

in Non-fortified

1000

1CP-MS

129
AMS

IAMS | -129/1-127
v
> -129/1-127
2 v
1-129
1
127

12



A A 129
I
2
30 180
0.12 0.53
60 0.22
A 127
127 A 2u g TMAH
127  ICP-MS (n=3) 98 99 A
imL 2mL 3mL 4mL 5mL 129
3mL 129
3mL
NI1ST1953
A ( )
NIST1953 A
NIST1953
NIST1953 127 (0.193+ 0.002mg/kg)
2 129
106 129 127
129 129
129 127
1
(msv/ )
129 (mBg/kg)* (kg7 )x (mSv/mBq)
1 (1998) 1-12
5819/ 1 (365.25 )
ICRP Publication 72  3months
1
1-129 1-127
(mBa/kg) (mg/kg) (mSv/ )
2.21 10° 0.375 8.45 108
3.87 10° 0.633 1.48 107
2.09 10° 0.0246 7.97 107
3.42 107 4.19 1.31 10
1.31 10°° 0.190 5.01 108
5 3.55 10 0.0552 1.36 108
25 8.76 10* 0.109 3.35 10°®
75 2.39 10° 0.329 9.11 108
95 5.01 10° 1.34 1.91 107
129 (1-129/1-127) 3
129 ( 2011 2018 n=24)
129 129

(1-129/1-127)



1.0E-07 -
1.0E-08 x *
-VE- X
ie)
= 1.0E-09 r
= X
5
m: 1.0E-10 X @ Milk
N
- X x x Human milk
1.0E-11 ' ' ' !
1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00
129] concentration (mBg/kg)
3 129
3 127
127 127
19 FFQ
1 127 127
2
2 127
1-127 1-127
Mg/ ) (mg/kg) (M g/  CRE)
639 0.375 313
855 0.633 675
36 0.0246 33
7539 4.19 5031
433 0.190 142
5 84.9 0.0552 46.3
25 266 0.109 82.3
75 698 0.329 282
95 1514 1.34 893
127 FFQ
1
29-073
1 , 31(2),143-150(1996)
2 , , ) ) )
, 47,209-219(2013)
3) , http://search.kankyo-hoshano.go. jp/top. jsp

4) H. Matsuzaki, Y. Muramatsu, K. Kato, M. Yasumoto, C. Nakano; Development of '*1-AMS
system at MALT and measurements of '*1 concentration in several Japanese soils, Nucl.
Instr. Meth. Phys. Res. B259, 721-726(2007).
5) Y.Muramatsu,Y. Takada, H.Matsuzaki, S.Yoshida;AMS analysis of 1291 in Japanese soil
samples collected from background areas far from nuclear facilities, Quaternary
Geochronology 3,291-297(2008)
6 2012

34 18-28
7) Stephen E Long, Brittany L Catron, et al; Development of Standard reference Materials
to support assessment of iodine status for nutritional and public health purposes; Am
J Clin Nutr 2016,104(suppl),902S-6S5(2016)
8) , 57 1 49-57 1998
9 ICRP Publication 72 Age-dependent Doses to the Members of the Public from Intake
of Radionuclides - Part 5 Compilation of Ingestion and Inhalation Coefficients.



3) 2019-2
129 2019
Proceedings of the 20th Workshop on Environmental Radioactivity 253-258
DOl
9 0 1

Yuji Ohta ,Wang Xiaoshui,Tomoko Ota, Hiroyuki Matsuzaki, Hiroko Kodama, Hiroshi Terada, Kyoko Nomura, Motoyo ida, Yuki
Hibino, Kazuyo Okayama, Miwako Toya, Miho Watanabe

Analytical method for radioactive iodine isotope 1-129 in human milk
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