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(Al 2)
WFIER B O R (FE30)

Title of research project Exposure assessment of methylmercury in the neonatal and infant pe-
riod

Research project number JPCAFSC20202003

Research period FY 2020 — 2023

Name of principal research )
] ) Nozomi Tatsuta
investigator (PI)

Abstract/Summary

The fetal to infant brain is thought to be highly sensitive to methylmercury, but
postnatal exposure is unknown. Therefore, we decided to 1) measure the amount of mercury in
breast milk, baby food, and infant food to determine postnatal exposure to methylmercury,
and 2) measure mercury levels in blood of infants to elucidate whether the kinetics model
used to estimate intake in adults is compatible with infants

In this study, breast milk survey, dietary survey, and blood survey were conducted. In
the breast milk survey, we collected colostrum, transitional milk, and adult milk from 300
mothers and measured total mercury and methylmercury concentrations. The concentration of
mercury in breast milk was lowest immediately after delivery and increased gradually. The
median percentage of methylmercury in total mercury was around 50% immediately after deliv-
ery but increased to 70% by 5 months postpartum. In addition, it was found that about 60%
of mercury is present in lipids. The methylmercury concentration in the hindmilk was also
higher because the fat content in the hindmilk was higher than that in the foremilk. In the
dietary survey, 260 children’s diets for 3 days were collected, and mercury analysis was
performed. Dietary total mercury and methylmercury concentrations per infant weight in-
creased from the middle and late stages of weaning.

In the exposure assessment of methylmercury, food intake is estimated from hair mercury
concentrations, and a ratio of 250:1 between hair and blood mercury concentrations was used
in that metabolic model. Since the mercury ratio in children was unknown, blood and hair
samples were col lected from 42 children, and the ratio was calculated to be 465:1.

In conclusion, this study was able to clarify the postnatal exposure to methylmercury.

This report provides outcome of the captioned research programme funded by Food Safety Commission Japan (FSCJ).
This is not a formal publication of FSCJ and is neither for sale nor for use in conjunction with commercial purpose.

All rights are reserved by FSCJ. The view expressed in this report does not imply any opinion on the part of FSCJ.

1. List of papers published on the basis of this research
Iwai K et al. Intra— and Inter-Day Element Variability in Human Breast Milk: Pilot Study. Toxics. 2022 Feb
25:10(3):109. doi: 10.3390/toxics10030109.

2. List of presentations based on this research
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3.

Tatsuta et al. Differences in mercury levels due to differences in the timing of breast
mi lk collection. Ministry of the Environment: Comprehensive research on the health effects
of heavy metals. Methylmercury research meeting. Tokyo. January 2021. (Oral)

Asato et al. Exposure assessment study of methylmercury during neonatal and early child-
hood-Survey protocol The 91th Annual Meeting of the Japanese Society for Hygiene. Toyama.
March 2021. (Oral)

Tatsuta et al. Basic study on total mercury in breast milk 3-5 months after childbirth
The 92th Annual Meeting of the Japanese Society for Hygiene. March 2022. Nishinomivya.
(Oral)

Asato et al. Fundamental study on changes in mercury concentration in breast milk before
during and after lactation. The 70th Tohoku Society of Public Health. July 2021. Akita.
(Oral)

Iwai-Shimada et al. Establishment of a multi-element simultaneous measurement method in
breast milk and examination of diurnal variations. The 32th Japan Sociery for Biomedical
Research on Trace Elements. October 2021. Tokyo. (Poster)

Iwai-Shimada et al. Infancy metal exposure: GComparison of breast milk and formula
Consortium of Metal Bioscinces 2021. October 2021. Yokohama. (Poster)

Iwai-Shimada et al. Metal exposure in infancy. LaMer Symposium: Chemical exposure as-
sessment study using biological samples. January 2022. Ehime. (Oral)

Iwai—-Shimada et al. Estimation of exposure to various elements in infancy via breast milk
and formula milk. The 8th International Symposium on METALLOMICS. Ishikawa. July 2022.
(Oral)

Iwai-Shimada et al. Development of a method for estimating the exposure level and intake
of methylmercury during fetal and infancy periods. Consortium of Metal Bioscinces 2022
October 2022. Kyoto. (Oral)

The number and summary of patents and patent applications
None

. Others (awards, press releases, software and database construction)

None
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