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The 2" Tokyo Symposium on Restoration Support for Fukushima
By NASHIM, June 15, 2011 Tokyo

Quake-damaged Fukushima Nol Nuclear Power
Plants and Radiation Health Risk
Shunichi Yamashita, Nagasaki University
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Change of cancer risk after A-bombing
Follow-up studies in Hiroshima and Nagasaki, and future prospects

307 (Life-span adult health studies by RERF 2008)
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International Standards
in Radiation Risk Evaluation

Based on a large-scale radiation epidemiology
research completed using an evaluation of the
radiation-induced health effects on the
survivors of the 1945 Atomic bombing of
Hiroshima and Nagasaki, the UNSCAER
report dated on 2006 contained the final
formulae for radiation risk evaluation, taking
into account of the uncertainty factors.
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Epidemiological Data from Humans

* Atomic Bomb survivors’ data and radiation
risk analysis with other exposure groups have
proved the dose- and age- dependent thyroid
cancer risk after external irradiation for all
their life with unlimited latency.

» Chernobyl data suggest that a dramatic
increase of childhood thyroid cancers can be
induced by short-lived radioactive iodines by
its internal exposure just after the accident.

+ Radiation-induced thyroid cancers are all
histologically papillary thyroid carcinoma.

Scientific data collection Radiation Safety Standard Administration of
and evaluation WHO Radiation Safety
ILO
OECD/NEA

Researchon

Radiation Effects Information

Radiation Safety IAEA of radiation
: rotection
Basic Standard p
Safety \
BEIR (BSS)
Recommendation Radiation Protection
Regulation
Guidelines

N

UNSCEAR
Report

Radiation

Recommendatign Safety
Culture

Radiation Health Effects
. Consequence

Acute Radiation
Syndrome

1. Radiation exposure
1. External

2. Internal Lethal Dose
3. General
4. Local 10,000

5. Contamination

2. Source
1. Natural, 2. Artificial 000 ¥

5. Chronic
Dose responsive Cancer Risk

100 |¥ .
o 1E 6.Uncertainty

Occupational limit 50mSvly .

3' Response 1 .« «« Natural background 2mSv
1. Deterministic effects
2. Stochastic effects ey Dose assessment and

Radiation Risk Control

Recent Development in Radiation
Health and Life Sciences

+ Dose-effect relationship
Age-dependent effect
Causality

+ Genetic susceptibility

« Combined effects

Cancer risks attributable to low doses of ionizing radiation:
assessing what we really know and understand and what

we can contribute to Fukushima using lessons from Chernobyl.
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Chernobyl Nuclear Power Plant Accident o
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Increase of Thyroid Cancers in Belarus
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Risk of Thyroid Cancer around Chernobyl

+ ORand95% Ol
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——ERRLL
i
" \\\
276 cases of childhood ~
Thyroid cancer o
1300 cases of controls T
1 2 3 4 5 3

Age at the time of °
Accident, less than 15 year-old Dose in Gy

(Cardis E et al; Risk of thyroid cancer following 1-131 exposure in childhood, 2005)

Biological Reaction & Cancer Risk After Nuclear Disaster

Radiation
Plume

Inhalation Intake of Contaminated Food

Internal Irradiation
Radioactive Materials

Nuclear Power
Plant Accident
<

Food Chain

&

Environmental
Contamination

The Evacuation Zones
Around the Fukushima Daiichi Nuclear Plant

Iapanese and American Evacuation Zones

iy e S About2 million people five within 50 miles (80 km) of the plant. Thisis a much larger area
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Dose-Rates at the Site of Fukushima Dai-ichi NPPs
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Protection of People Living in Contaminated
Area in Fukushima after the Accident

................................... >
[After the accident]

[Normal condltuon] -
Radiation Safety

(a) FHBEMPRELMEE Commission in Japan
BT 51=HDEE Bsased on ICRP

Indoor refuge :10mSv

Evacuation  :50mSv
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Accident happens | Accident terminates DAYS

Further radiation health-related activities

* Determination of accumulated doses (maximally
individually-oriented), including type of exposure
(external, internal) and major affecting radioisotope

* Calculation of radiation risk

« ldentification of groups with risk exceeding socially-
acceptable values

* Long-term health monitoring of the groups with
elevated risk if necessary

Health Security and
Environment

How to solve uncertainty of low dose radiation health effects;
Necessity of Regulatory Science
based on academic research and healthy policy-making
L e
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Radiation Effects on Human Health

Cancer Radiotherapy Death in 0-5 days
death certain in$ 10 12days total dose to tumor
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Limitation of science
for contribution to
risk assessment

and uncertainty
because of no

direct evidence
between radiation
and human cancers

Limitation of low-dose
epidemiological studies
related to Atomic bomb
survivors data because of
various type of
heterogeneity in
population and non-
specificity of radiogenic
cancer

Health level

Radiation-related cancer risk

What caﬁ'we cDouF;tribute to?

1. Understanding molecular and cellular mechanism of low dose
radiation-associated cancer induction may alter the concept of
risk assessment by an identification of vulnerable group and
radiation susceptible or resistant individual .

2. The advancement of radiation biology/oncology may improve
the concept of risk management by an active prophylaxis or
prevention before/during/after medical radiological exposure.
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