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Abstract

Under the title of Nagasaki and Radiation, this presentation will include the significance of the

investigation of health effects of radiation on A-bomb survivors, dissociation between the scientific

results and the public impression at the Chernobyl accident and problems in health control of the people

in the regions surrounding JCO, Tokaimura. It is proposed that in the area of the low-dose radiation,

economic, ethical, psychological, environmental, and scientific factors are all essential in the policy and

regulatory decision-making process to assure public health and well-being.
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W Introduction
O^^M. Experiences in Radiation Effects

tS^¥ ( 1 9 5 6 - 1 9 8 0 )

1 .
1)

University of Tokyo, Harvard University (1956-1980)

Investigation on Thyroid Glands and Clinical Application of Radioisotope

>mm±¥mmm (19 8 0 - 1 9 9 7)
¥* WHO, IAEA, EC, tm%

Professor of Medicine, Nagasaki University (1980-1997),

(Nagasaki Univ., WHO, IAEA, EC, Ministry of Foreign Affairs,

Radiation Effects Research Foundation, Japan Foundation )

Investigation on Thyroid Diseases in Atomic Bomb Survivors

Investigation on Chernobyl Nuclear Plant Accident

& ( 1 9 9 7 - 2 0 0 1 )

JCO

Radiation Effects Research Foundation (1997 - 2001)

Investigation on Atomic Bomb Survivors

Health management of the residents living surrounding JCO

mm (2 0 0 2-)

Japan Radioisotope Association (2002 -)

Administration, and Members of Councils, Committees and Commissions
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2) Stance of Author

Safety, reliability, trustworthiness, radiophobia, nuclear allergy

- all perception toward radiation arise from radiation effects on human health

Considering health effects is indispensable to utilization of nuclear power, radiation and

radioisotope

£b : Summary

BW Radiation Effects are Health Effects

Conduct studies on radiation effects on humans and explain the results to the public

3) 20

Information Source on Radiation Effects on Humans in the 20^h Century

20 WB\Z&tfZ>tktt&<Dfem&W\ZM't%>BWl ' \nU (Table 1)

Table 1 Formation Source on Radiation Effects on Humans in the 20 t n Century

Atomic bombing Hiroshima, Nagasaki

A-bomb/H-bomb tests

*-mM* Bravo Test) * A ^ (^ffl)

Marshall (Bikini, Bravo Test) Nevada (USA), Semipalatinsk (USSR)

UK, France, China, India, Pakistan

A-bomb production accidents

- H OfcS), J^OyJV ( V I )

Hanford (USA), Southern Ural (USSR)

Nuclear plant accidents

, JCO (M

Three Mile Island, Chernobyl, JCO (Tokaimura)

Occupational exposure Uranium mines, Fluorescent Paint, Nuclear Plants

iWJ$L \HL K Medical exposure ^ Diagnosis and treatment

Medical accidents

tftl^ifc (IAEA,
All over the world (reported to IAEA, WHO) most frequent

Personal experiences on the investigation of Atomic Bomb survivors, Chernobyl accident and JCO

accident will be described.
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2. wM^m^(Dmm
Follow-up studies on atomic bomb survivors

Significance of epidemiologies! study results in the area of low dose radiation

Acute Effects

Death

> fcBi Hiroshima 140,000/360,000 (38.9%)

> ^llf Nagasaki 70,000/250,000 (28.0%)
L D 50 %] 3 W4 (Gy) ( 2 ) W&MM<0&: Signs and Symptoms of Acute Effects

m<t\ mot, rffl, MK ^m^mm^(D^.Mmik, ritm^mit^m^:, mmmrn, ^tJtm

1 ) M

( 1 )

Nausea, vomiting, diarrhea, skin damage, bloody stool due to digestive tract damage,

disturbed consciousness, bone marrow damage, secondary infection, organ failures

Long-term Follow-up Study on A-bomb Survivors in Hiroshima and Nagasaki

Radiation Effects Research Foundation :

The Successor to Atomic Bomb Casualty Commission (ABCC)

> ABCC it^MW^tl^Wk^kfrbtDf^lzX. 19 1947 ^XZBs, 1948 ^NllUgf\C}&±L&frltz.o

ABCC was established in Hiroshima in 1947, and in Nagasaki in 1948, with funding

from the US Atomic Energy Commission.

ABCC-RERF studies focus on several fixed cohorts of survivors and their children.

Cohort members have been followed-up for more than 50 years.

(2) ABCC(l947-)^J: r /^ l t^^#a :^FJf (RERF 1975- )^PS^

Cohorts of ABCC and Radiation Effects Research Foundation

1 S Life Span Study (1950-)

^mm^ (2 ̂ ( c 1 IU^:^)(1958-)

Adult Health Study (biennial exam.)

%&&< In Utero Study (1950-)

ZLW First Filial Generation (1946-)

120,000

20,000

3,300

88,000

(DS86)-(DS02)

Individual exposure doses were estimated by US and Japanese experts

(3) $L&&W (&m) (VHhtf) Summary of Late Effects
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Statistically Significant Results Obtained From More Than One Study and Risks Clearly

Related to Radiation

(A) IfeHl̂ f A-bomb survivors

® M&MM Malignancy tumor

Leukemia (excluding chronic lymphocytic and T-cell leukemia)

Solid cancer: breast, thyroid, skin, colon, stomach, lung, ovary

B Noncancer Diseases

Radiation cataract, myoma of uterus, thyroid adenoma,

hyperparathyroidism, autoimmune hypothyroidism, myocardial

infraction, chronic liver disease, delayed growth and development

(childhood exposure)

(B) Up^i^iX # In Utero exposed survivors

Microcephaly, delayed growth and development, decreases in school

performance and IQ scores

(€) W.j§^.W First Filial Generation

No evidence of clinical or subclinical effects has yet be seen.

(4) wMmmmM^^^(Dmmmm
International Approaches to the Results from Studies on A-bomb Survivors

a. mmm.
ICRP: International Commission on Radiological Protection

UNSCEAR: United Nations Scientific Committee on the Effects of

Atomic Radiation

WHO-REMPAN: WHO Radiation Emergency Medical Preparedness and

Assistance Network

Biological studies on radiation effects on humans
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Use the results as a standard for making international consensus,

Adopt the safe side for regulatory decision-making concerning radiation protection

''W Stochastic Effects," Linear Dose Response, No Threshold (LNT)

Epidemiologically Cancer risk attributable to radiation effect is linear dose-response

and does not have a threshold.

Theoretically radiation on one cell may be a cause of cancer

(probability is small but not zero)

t < Bsk\^± t\^b iHitef t V ̂  No radiation dose is safe

¥ X. V ^ The radiation dose is lower the better

Life Span Study of RERF

Table 2

Life Span Study

Age at exposure

0-9

10-19

20-29

30-39

40-49

50+

People

17,824

17,558

10,883

12,266

13,491

14,550

Alive

9 1 %

80%

66%

31%

4%

0%

Total 86,572^ 48%

People in Hiroshima or Nagasaki at the time of bombings for whom dose
estimates are available

• * r <D b *>37,458ttStlf < JBH1^0.Q05Sv&T
37,458 were exposed to radiation dose lower than O.OOSSv

Table 3

Life Span Study

1950-1997
Observed and Expected Solid Cancer Death

Dose People Deaths

Tbtal 86,572 9,355

f itted excess

O.005

0.005-0.1

0.10.2

0.2-0.5

0.51

LO-2.0

2.0-

37,458

31,650

5,732

6,332

3,299

1,613

488

3,833

3,277

6S3

763

438

274

82

0

44

39

97

109

103

48

0.0%

1.3%

5.7%

12.7%

249%

37.6%

58.5%

440 47%

Table 4

Excess Relative Risk of LSS Mortality from Solid Cancers by Radiation Dose

i ? V

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Colon Dose (Sv)

Solid cancer dose-response function averaged over sex attained age 70 after exposure at age 30

Table 5

Excess Relative Risk Estimates for Selected Dose Ranges

Siit Dose

0-0.05

o-o.i
0-0.125
0-0.15

00.2

00.5
0 1
0-2

0-4

ERE/Sv (SB)*

0.93(0.85)
0.64(0.55)

0.74(0.38)
0.56(0.32)

0.76(0.29)

0.44(0.12)
0.47(0.10)
0.54(0.07)

0.47(0.05)

pffi p value**

0.15
0.30

0.025
0.045

0.003

O.001
<0.001
<0.001

O.001

(SE>

Sex-averaged estimates at age 70 after exposure at age 30

One-sided P value for a test of the hypothesis that the slope is 0

My Proposal of Stochastic Effects ; Linear Dose Response, No Threshold (LNT)
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No radiation dose is safe

The lower radiation dose, the better

100m Sv J

However, it should be recognized that scientifically the effects of radiation lower

than lOOmSv (low dose radiation) and the existence of threshold has yet been proved

nor denied

3.

Radiation effects on humans in Chernobyl accident

Gap between scientific study results and media coverage Responsibility of scientist

1) 1996 ^ x ^ y ^ U W f c l O j ^ © ^ *
IAEA- WHO- EC£|Wh>>3^vr>A

1996 International Symposia 10 Years after Chernobyl Accident

IAEA/WHO/EC Joint Symposium

2. ^8#f£fi#
3. tktt&&T%O\Z&ZtiLm% 400 77 A
H People considered to have been exposed

Several hundreds

Hundreds of thousands

4 million

134 A (237

800 A

1. Power plant workers, firemen, etc.

2. Liquidators

3. Those exposed to radioactive fallout

• Demonstrated Health Effects

1.

2.

3.

fc People with demonstrated health effects

1. Symptoms of acute radiation syndrome

28 died within 3 months

14 died within the subsequent 10 years (2 died of blood disease)

2. Childhood thyroid cancer about 800

3 died because of thyroid cancer

3. Increase of other diseases including leukemia has not been confirmed

134 (237 hospitalized)
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2) m^^vmm
Interpretation of Research Results to the Public

Dissociation between scientific research results and impression of the public

Significant role of mass media

It is the duty of scientists to interpret scientific research results to the public

"Radiation effects scientifically not demonstrated " does not mean "Radiation effects do

not exist"

4. Mmtt J co
Health management of the residents living around JCO

Examples of responses to low dose radiation

> JCO $i& Criticality Accident at JCO Tokai-mura 1999^9^30 0

> i&BMJkW?(Dm^W. (&¥k#)) i/—<D$&tfffi) Bridging Radiation Policy and

S c i e n c e 1 9 9 9 ¥ 12 R 1 - 5 0

> J&^Jj^zik^m.^ ^fM*WM%kfi^lk:£%&Jn Health management of residents

living around JCO 1999 ̂  11 M 8 0 —2000 ¥ 3 M 31 0

> ^HfMfi< ^SH"f~6^^^£ The risk of cancer from diagnostic X rays

1 ^ 31 0

2) JCO • & Criticality Accident at JCO Tokai-mura 1999 ^ 9 M 30 0

Medical Response to Health Effects

High dose radiation Two workers died

Top-level medical response

L 6 ^ % Accepted

JWDafiK JBE^S:^ L Low dose radiation Residents No signs

Limitation of medical science

Confusion

3) {£^*^jl(7)!ll^^^

Bridging Radiation Policy and Science 1999 ¥ 12 M 1 - 5 0

Final Conference Conclusions and Recommendation (l"5 December 1999)
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7f>n nlffl •

ML\Z 100 ^
> 1 ^ y v —

> I-IOO ^ v

>

> During the past 50 years studies have been conducted. The lowest dose at which

a statistically significant radiation risk has been shown is lOOmSv. This does not

imply the existence of a threshold.

> It is essential to foster international harmonization of radiation safety policies for

low dose radiation.

> Economic, environmental, ethical, psychological, and scientific factors are all

essential in the policy and regulatory decision-making process to assure public

health and well-being.

4 )

Health management of residents living around JCO

: (less than imSv to 25mSv)

Judging from radiation dose (less than lmSv to 25mSv), ©no deterministic effects are

expected, and (2)the probability of stochastic effects is so small that it would be not

possible to find out the radiation effects. Therefore, there would be no specific health

examination to find out the radiation effects, but it is necessary to take care of

psychological stress of residents living around JCO.

5)

^ TLancetJ 2 0 0 4 ^ 1 ^ 31 P ^ i i c ^

Risk of cancer from diagnostic X-rays"

estimate for the UK and 14 other countries in the "Lancet

^<£> JU? What experts say - TLancetJ 2004 ^ 6 i ^ 5 0
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> None of surveys and studies has been able to show a carcinogenic effect of low dose

radiation

> We fear this may dissuade individuals from doing necessary X-ray examinations for

fear of a carcinogenic effect

by Dr. M. Tubiana

> In day-to-day clinical practice, many cancers are detected by diagnostic X-rays and

adequately treated.

> Due to the existence of scientific uncertainty in the area of low dose radiation,

every possible factor is essential in the policy and regulatory decision-making

process to assure public health and well-being by Dr. S. Nagataki

5 . ̂  h <£> Summary

l£ t $) — 1 Summary-1

Health effects are dose-dependent. Effects vary according to radiation dose

There exists a threshold in acute and deterministic effects of radiation.

Effects are observed over a dose of threshold.

There exists no threshold in stochastic effects (cancer, etc.)

There are no safe radiation dose.

However, it should be recognized that scientifically the effects of radiation lower

than lOOmSv (low dose radiation) and the existence of threshold has yet been

proved nor denied

t #>- 2 Summary-2 ({SilllCDj^fl Low dose radiation)

It is important to recognize that effects of low dose radiation has not been proved nor

denied, and in the area of the lowdose radiation, policymaker, regulator, experts of
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science and stakeholders have to consider that economic, ethical, psychological,

environmental, and scientific factors in the policy and regulatory decision-making process

to assure public health and well-being
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