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“The Effects of Atomic Bomb Radiation on the Human Body”
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Chair

Lastly we come to the Overview Seminar, and the
lecturer is Dr. Kazunori Kodama, MD, PhD, who is Chief
Scientist at the Radiation Effects Research Foundation. His
lecture is entitled “The Effects of Atomic Bomb Radiation
on the Human Body”, which indeed is also the title of this
Symposium. With that, I yield the floor to Dr. Kodama.

Kazunori KODAMA, MD, PhD,
Chief Scientist at the Radiation Effects Research
Foundation

Thank you, Dr. Arita, for that introduction.

Well, let me get straight down to my talk on the
effects of Atomic Bomb radiation on the human body.
As regards the contents of the talk, I will begin with an
introduction, then go on to give a brief Overview of the
Health Effects Study of Atomic Bomb Radiation. Then I will
discuss the results of those researches, and I will devote
as much time as possible to that. Following that, I will
describe in what ways those research study results have
been utilized by international organizations. Lastly, I will
touch briefly on the matter of health management (cancer
prevention) for Atomic Bomb Survivors, as I think that the
doctors here today are involved with the diagnosis and
treatment of Atomic Bomb Survivors on a daily basis.

I guess it hardly needs stating again, but on
August 6th, 1945 the first-ever Atomic Bomb in the
history of the human race was dropped on Hiroshima,
and three days later on August 9th another Atomic Bomb
was dropped on Nagasaki. There appear to have been an
estimated 360,000 or so people living in Hiroshima at the
time of the Atomic Bombing, and approximately 140,000
people are said to have died by the end of December
1945, after less than half a year had passed. In Nagasaki
there were approximately 250,000 people residing, and
some 70,000 of those appear to have died by the end of
December.

Well, let'’s move on to my Overview of Researches
on the Health Effects Study of Atomic Bomb Radiation.

The bombs that were dropped on Hiroshima
and Nagasaki were Atomic Bombs, and so the energy that
they released contained radiation, which has caused major
problems right up to the present day.
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Radiation's effects on health
comprise acute effects, which appear in a relatively short
time after exposure to radiation, and late effects, which

appear some while afterward.
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The acute effects caused by
Atomic Bomb radiation were epilation - that is, hair loss;
petechia - that is, pinpoint bleeding; hemorrhagic macules
- that is, bloody spots on the skin; nausea, vomiting,
fatigue, fever, diarrhea, gastrointestinal bleeding, and
oropharyngeal symptoms.

Turning to the late effects, in 1947, a little
short of two years after the bombing, an Atomic Bomb
Casualty Commission (known as the ABCC) was set up
with the purpose of researching these late effects. In
1975, the Radiation Effects Research Foundation (RERF)
was established, succeeding the ABCC, and today still
continues with research into studies on the health effects
of radiation.

For carrying out research studies, it is necessary
to have study groups. RERF has three study groups.
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These are a life span study cohort (LSS) population of
approximately 120,000 persons, made up mainly of
people who were exposed to the bombing and survived;
an in-utero exposure group composed of some 3,600
people who were exposed to the radiation in the womb;
and a second-generation group composed of some 77,000
persons with at least one parent who was exposed to the
Atomic Bomb. These are the groups on which the studies
are conducted.

Now I move on to the results of the studies. I
will talk about this in two parts: the results of the Health
Effects Study of the Atomic Bomb Survivors, first of all,
and after that, the results of the Health Effects Study of
the Children of Atomic Bomb Survivors.

Firstly, as for the health effects on the Atomic
Bomb Survivors. I will divide these effects into two parts:
cancer, including leukemia, and then diseases other than
cancer.

BEHREEM RO RELS R (19584F-19984)
Results of RERF Studies, 1958-1998
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Coming first to cancer and leukemia, let me
begin by stating the kinds of cancer and leukemia that
increased. As regards leukemia, it was acute myeloid and
acute lymphatic leukemias, along with chronic myeloid
leukemia, that increased in association with exposure to
the Atomic Bomb radiation. As for cancer, it was found that
cancers of the inside of the mouth (the oral cavity), thyroid
gland, lungs, stomach, ovary, bladder, skin, esophagus,
breast, liver, and large intestine (colon), together with
brain tumors, increased in association with exposure to
the Atomic Bomb radiation.
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whose association with radiation exposure has not yet
been confirmed, and these are cancers of the pancreas,
kidney, and uterine cervix, and also cancers of the gall
bladder, rectum and prostate.
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Looking next at the degree
to which these cancers have increased, there are various
ways of representing this, but for example with an
exposure of 1 gray, which is 1,000 milligray and a
considerable dose of radiation exposure, the view is that
cancer incidence will likely increase xx times compared
to the case of no exposure at all. To get right into the
conclusions of the studies, the latest studies say that with
an exposure of 1 gray, the incidence of cancer will rise by
a factor of roughly 1.5, or more precisely, by a factor of
1.47. But in the case of leukemia, it is a bit different, and
an exposure of 1 gray will result in the leukemia mortality
rate rising by a factor of 5.3. Moreover, whereas the rate
of developing cancer rises by a factor of 1.5 on average,
the rate is found to vary somewhat with the location of
the cancer - for breast cancer it rises by a factor of 1.9, for
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for bladder cancer by a factor of 2.2.
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Next I move on to talk about to
what extent the effects of low doses exposure have been
determined. Looking first at the relationship between
radiation exposure dose and risk of carcinogenesis, we see
that the risk increases linearly with increase in the dose,
or in direct proportion to the dose. Regarding the way it
increases, as I mentioned a moment ago, with exposure of
1 gray (1,000 milligray) the risk rises by a factor of 1.5,
and with an increase of that size, we can say, statistically
speaking, that the risk clearly increases with exposure to
radiation. But with a far lower dose of radiation, it is very
difficult to make out what additional risk is produced, over
and above the spontaneous cancer rate.
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To put it in other words, it is
by no means clear whether low radiation doses result in
increased risk. So, is it possible to determine at just what
level of radiation exposure the risk increases? Well, the
most recent studies report that a significant increase
is first observed at around a level of 0.15 gray (150
milligray).
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Now let’s look at the question
of whether exposure to radiation may give rise to cancer
not just once, but two or three times. Data concerning this
was at long last compiled and published last year. This
was a study of the risk of radiation giving rise to a first
primary cancer and then to a completely separate second
primary cancer that is not a recurrence or a metastasis, or
anything, of the first one. The study found that radiation
produces roughly the same increase in the risk of a first
primary cancer and in the risk of a second primary cancer.
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Next, concerning smoking,
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let’s take a look at what kinds of
risks of lung cancer arise when radiation and smoking
are combined together. For a heavy smoker who smokes
20 to 30 or more cigarettes a day, even when a radiation
exposure of 1 gray is combined with the smoking, there
will be almost no increase in the risk of lung cancer. By
contrast, someone who smokes, 10 or so cigarettes a
day will see their risk of lung cancer increase by around
160% if 1 gray of radiation exposure is combined with
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their smoking. That means the risk will be nearly three
times higher. What one can say from this is that when
an extremely strong carcinogen like smoking is present,
especially with a heavy smoker, adding another carcinogen
does not seem to increase the risk much. By contrast,
in the case of someone who smokes in small amounts,
adding radiation causes a multiplicative increase in the
risk, rather than an additive increase, as is shown here
in the graph. The message is that
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Next we turn to the trends
in the health effects when they are viewed over time.
Looking at the number of people who are thought to have
developed cancer in excess of the normal rate because
of their exposure to radiation, there is a trend for such
cancer to increase steadily with the passing of the years.
To put that differently, it would seem that the increased

risk of cancer due to radiation

exposure will, no matter what,
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Now we turn to how much risk
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there is of dying from cancer over the course of a lifetime,
when one has been exposed to radiation. 25% of men aged
30 die of cancer over their remaining lives. For women
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aged 30, the figure is 19% who will die of cancer. With
exposure to 1 gray of radiation, 10% of extra risk will be
added to that for men. For women, 14% will be added. The
risk of dying from cancer over the course of a lifetime
in the case of exposure to 0.1 gray (100 milligray) of
radiation can also be estimated. The figures you see here
are for the risk for people with a relatively small dose of
radiation, and I think they may serve for your reference.

These estimates are that, in the case

of radiation exposure at the age of
30, deaths from cancer will increase

MR EM BT OFAERLR (19584-19984F)
Results of RERF Studies, 1958-1998
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I now move on to diseases
other than cancer. Among the illnesses that increased
in association with exposure to the Atomic Bomb
radiation, those that we can say, with a fair amount of
certainty, were caused by such radiation exposure are

hyperparathyroidism and cataracts.
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Besides those, there occurs
chromosomal aberration of the lymphocytes, and also,
people exposed to the radiation in childhood were found
to have delays in their growth and development. It is also
known that microcephaly and mental retardation occurred
in those who were in the uterus when they experienced
the bombing and were exposed to radiation in the period
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There are other diseases,
besides those we have just looked at, that have increased
in association with exposure to the Atomic Bombing
radiation. Such other diseases that have been reported
recently are stroke, heart disease, hypertension,
hypercholesterolemia, and non-cancer thyroid disease, as
well as chronic liver disease, uterine myoma, and various
alterations in the immune system. But, unlike the case
with cancer, which, as I mentioned earlier, increases from
around 0.15 gray (150 milligray) upward according to the
latest data, in the case of strokes and heart disease there
is a trend for no increase to be observable unless the dose

was 0.5 gray (500 milligray) or over,

which is higher than for cancer. And
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Results of RERF Studies, 1958-1998
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Besides the foregoing, it is
evident that the Atomic Bomb Survivors suffer from
psychological consequences.

Thus far, I have summarized the results of health
effects on the Atomic Bomb Survivors. Now I am going
to move on to discuss whether there have been genetic
effects.
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=¥ Effects

Clinical examination program

HAERRE GEE FRiEL) B EHh 7 not detected
Birth defects (still birth,
malformation, etc.)
ME - 338 Growth and development #H &h 9 not detected
£t Sex ratio #H & h 7 not detected
#aE{KAR%E Chromosome aberration  #&H &4h 3" not detected
EBHESKE Protein electrophoresis #H &h 3" not detected
DNARRZE (HifE) B Sh T not detected
DNA studies (ongoing)
LR, NABREE HKEd) #H Eh 7 not detected
Mortality, cancer incidence (ongoing)
FRER R RS IAE #H Eh 7 not detected
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To date, various studies have
been undertaken concerning the second generation, to
examine whether there are stillbirths, malformations or
other defects at birth, whether abnormalities are observed
in growth and development, whether there might be any
abnormality in the sex ratio at the time of birth, whether
there might be an increase in chromosome aberration,
whether abnormal proteins might be created, whether
there might be abnormalities at the DNA level, whether
some abnormality is observed in mortality or cancer
incidence, and so forth. Also, an examination program
has investigated these people clinically for the presence
of any abnormality. The outcome, as of the present time,
is that none of these studies has found that a parent
having been exposed to Atomic Bomb radiation has had
any effect on the offspring. However, one cannot assert
from this that there have been no effects on the second
generation of Atomic Bomb Survivors. The average age of
the second generation at the moment is likely in the early
50s or thereabouts - at a time of life when the frequency
of disease is still not very high. As the second generation
will soon be entering an age range where the frequency
of disease increases, we can say that determining the
presence or absence of genetic effects will depend on
studies in the time ahead.

So, I talked about the health effects on the
Atomic Bomb Survivors, in terms of the studies on the
health effects of the Atomic Bomb radiation, and dividing
my discussion into cancer and diseases other than cancer.
After that I talked about the latest results of the studies
on the health effects on the second generation. In none of
these cases are we at a stage where the Atomic Bombing’s
effects have been elucidated. We acknowledge that we are
still only half-way through that elucidation.
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Utilization of Data by International Organizations
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Among investigations providing the basis for radiation
protection standards worldwide, the Atomic-bomb
survivor study is the most long-standing and extensive

ever undertaken.
Warren K Sinclair

KERS S EN TR ELE
President Emeritus, US National
Council on Radiation Protection and

Measurements

(Sinclair WK. RERF UPDATE 1996; 8: 6-8)
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Well, having said that we
are only half-way through the elucidation, we have
accumulated considerable amounts of data up to now, and
so international organizations have been utilizing these
data.

Among researches of studies providing the basis
for radiation protection standards worldwide, the Atomic
Bomb Survivor study is the most long-standing and

extensive ever undertaken.

| EAEESMOBEELYLEELER
Why is the RERF Life Span Study (LSS) more important
than any other radiation-related study?
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incidence;

15U EDBB TR EThD) X7 HEIE;
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significant risks;

FHABEIRORELERTUTHIROLISZETERBATNS :
LSS has more power than any other study to do the following:

* to produce risk estimates for total cancer mortality, and

* to produce risk estimates for 215 individual organs;

- to demonstrate the shape of the dose response;

FEPEMICHEELG Y RV EMARE TE SRIERE;
* to find the lowest doses for which there are statistically

(Sinclair WK. RERF UPDATE 1996; 8: 6-8)
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For example, I talked about
the life span study earlier. From this life span study,
data is obtained on mortality rates, incidence rates and
risk estimates concerning cancer. And because the doses
concerning 15 or more individual organs are known,
cancer risk estimates for many anatomical locations are
able to be derived. In addition, from the Atomic Bomb
radiation health effects studies we can also tell the shape
of the dose response curve, the lowest dose at which
statistically significant increase in risk can be detected,
what the implications of age at the bombing are, and
differences in effects due to sex, besides also being able
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Why is the RERF Life Span Study (LSS) more important
than any other radiation-related study?

to tell what happened with the
people who were O to 9 years old
and 10 to 19 years old at the time

(# = Cont’d)
- ORI EDERDEE,

- RAY R ORBFEL, BRI BIU

decreases with time; and

fetuses.

* to examine the effect of variables such as age and sex;
- IR EERHN0-9F B L V1019 DEFHIRE
DYRY;

- to follow the fate of the youngest cohorts: 0-9 years old and
10-19 years old at the time of the bombings;

* to demonstrate latency and whether the risk of solid tumors

RROKLSLRZEOBVERAICEITSYRY;
* to demonstrate cancer risks in sensitive groups such as

(Sinclair WK. RERF UPDATE 1996; 8: 6-8)

of the bombings, in what way the
cancer risk changes with time, and
what kind of risk there is for high-
vulnerability groups such as those
who were in the uterus at the time
of the bombings. This is a major
reason why the study results are
utilized across the world.

So, what kinds of things are
the study results utilized for, or can
they be utilized for? They are and
can be utilized in various ways. For
example, for protection standards
for people engaged in work
involving radiation, for protection
standards for the general public,
for estimating the proportion of
cancers caused by radiation, for
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estimating the size of the impacts of
radiation accidents and the environmental exposure risks
to the general public, for estimating the risk to military
personnel and civilians from nuclear tests, and so on and
so forth.
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Radiological Protection

- EIRRIRF HHES

- R ESRFHRSHREERNEERER
UNSCEAR: United Nations Scientific

Committee on the Effects
of Atomic Radiation

ICRP: International Commission on

IAEA: International Atomic Energy Agency
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As for the international
organizations that actually utilize the study results, these
data are utilized by United Nations Scientific Committee on
the Effects of Atomic Radiation (UNSCEAR), International
Commission on Radiological Protection (ICRP) and
International Atomic Energy Agency (IAEA). We provide
the basic data concerning radiation risk.
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UNSCEAR carries out
evaluation, using not only the basic data that we provide,
but additionally data that it gathers from all over the
world. Then, on the basis of such evaluation, ICRP creates
protection principles and issues recommendations. The
IAEA then formulates more specific safety standards, and
national authorities use those standards as a basis for
formulating legislation, guidelines and so forth. That is
how the utilization flows.

Well, I have a message that I would like to give
to people who are involved in diagnosis and treatment
of Atomic Bomb Survivors on a daily basis. I guess it’s
preaching to the converted, for which my apologies, but
first of all I will state what I think about lung cancer due to
smoking and its prevention. Maybe it's needless to explain
this, but there are three types of prevention: primary,
secondary and tertiary prevention. Tertiary prevention
consists of doing surgical operations against lung cancer,
or administering anticancer drugs or radiotherapy.
Cancer should be determined as soon as possible before
it comes to the surface clinically, and should be promptly
treated. To that end, various methods are used for early
detection and treatment of such cancer. This is secondary
prevention. Then there is primary prevention, which is the
most ideal, and consists of avoiding things that cause lung
cancer - which means mainly cigarettes; never starting to
smoke; quitting smoking; and working to prevent being
subjected to passive smoking.
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Prevention of Smoking-induced Lung Cancer
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This is the flow of tertiary,
secondary and primary prevention in lung cancer
prevention. Turning to radiation-induced cancers and their
prevention, it's exactly the same with their tertiary and
secondary prevention as with lung cancer. But in the case
of the Atomic Bomb Survivors, the secondary prevention
becomes extremely important.

MAGERIE (FanihE, HE, 1958-1998)

Life Span Study Solid Cancer Cases, 1958-1998
MATRE HEF 2 ZERTISER
Cancer site #Cases Age at diag(Av.)
B Stomach 4,730 67.7
i Lung 1,759 71.2
Xk& Colon 1,516 69.3
i Liver 1,494 67.0
2B Female breast 1,082 59.8
FEFE Uterine cervix 859 60.0
Him Rectum 838 68.0
EEBE Urinary bladder 469 70.6
FKAR Thyroid 471 60.4
BE(EEEAELERL) 330 724
Non-melanoma skin
MiEHR Nervous system 281 62.6

(Preston DL et al: Radiat Res 2007; 168: 1-64)
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Accordingly, you should aim
for secondary prevention, cancer check-ups and early
detection and treatment of cancer. But people are prone
to consider this mainly in terms of cancers that have
high association with radiation exposure, such as breast
cancer, bladder cancer, thyroid cancer and skin cancer.
Yet, looking at the frequencies of the cancers that Atomic
Bomb Survivors develop, one sees that after all it is
stomach cancer that has been the most common to date.
The next most frequent are cancers of the lung and large
intestine (colon), then liver cancer, followed by breast
cancer. That is the ranking of the top cancers, and we
see that, quite naturally, the most frequent cancers in the
wider world appear in Atomic Bomb Survivors with just
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similar frequencies. Therefore, although you need to fix
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your aim on those cancers that are
highly sensitive to radiation, I think
you also must not forget to focus on
the high-frequency cancers.
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As for primary prevention, in
the case of Atomic Bomb Survivors it is not a matter of
getting rid of the radiation they have already been exposed
to. They should simply not forget to, for example, improve
their daily living habits, because without a doubt there
are many environmental carcinogens besides radiation. As
you can guess, it is I think very important for them to give
up smoking if they smoke, not to take up smoking, and to
avoid being subjected to passive smoking.
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Matters to be elucidated in the next 10-20 years
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Are the cancers that have not increased among A-bomb
survivors to date also unlikely to increase in the future?

. BAHRICMA T, BE - BRELGEN, PADREICED K 5%

In addition to radiation, what effects do such factors as
smoking and diet have on cancer development?

A little earlier, I stated that
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we were only half-way through elucidating the effects
of radiation exposure. There are many matters that will
have to be elucidated over the coming 10 to 20 years. For
example, are the type of cancers that increase in people
who were young at the time of the bombing different from
those that increase in people who were older at the time?
We still have no answer to this. The cancers that have not
been observed to increase in the Atomic Bomb Survivors
thus far, such as cancers of the pancreas, prostate, gall
bladder and uterine cervix, could be observed to increase
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in the future, and determining whether they do so will
be a task for the study in the time ahead. What effects do
smoking, diet and so forth exert on cancer development
when they are added to radiation? I spoke earlier about
the combined effects of smoking and radiation as regards
lung cancer, but as regards smoking and other cancers,

Chh o D10-20E THLMIThBEREZE (DTFF)
Matters to be elucidated in the next 10-20 years (cont’d)

the effects are still not clearly
understood. Likewise, further careful
investigation will be required in
future to determine the interrelation
of diet, habits of exercise, and so
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radiation exposure?
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How do cancer and other diseases develop following
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What genetic factors are involved in individual variation in
susceptibility to diseases and health effects of radiation?
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Have life-style related diseases increased among A-bomb
survivors’ children (becoming middle-aged and elderly)?

forth, and radiation.
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Another important question is by what kinds
of mechanisms are cancer and other diseases caused
when someone is exposed to radiation? Although we
have come to understand a fair amount about radiation
carcinogenesis, it is not the case that it has been
completely elucidated. And as for diseases other than
cancer, there are some for which even our hypotheses
are shaky. Then there is the question of what kinds of
genetic factors are relevant for individual differences
in susceptibility to disease and the health effects of
radiation, and the question of the interplay between
genes and environment. These questions will also need
to be elucidated in the time ahead. Then too, as I have
said, to date the study has detected no genetic effects
from the radiation in the second generation, but whether
that will actually remain the case into the future is an
extremely important subject, and so we intend to continue
researching it in hopes of obtaining the answers.

To close my lecture, I may mention that we feel
that the long-term epidemiological study of the Atomic
Bomb Survivors has been a considerable success. There
have been several key factors in this success. One is that
we have been fortunate to have capable study leaders. The
researchers have also played a necessary role, of course,
and another indispensable factor has been the support
obtained from local medical institutions. But the most
important factor has been the unstinting cooperation
obtained from the Atomic Bomb Survivors. I would like to
take this opportunity to express our immense gratitude
to the Atomic Bomb Survivors for their long-standing
cooperation.

Well, that is all. Thank you for your attention.

Chair
Thank you very much, Dr. Kodama. We have just
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heard a detailed talk on radiation’s effects on the human
body. I now open the floor to any questions any of you
may have.

Participant

Thank you for your lecture which was so highly
informative in many different ways. I am a pediatrician,
and in the 1980s and early 1990s I administered
total-body irradiation to infants in pediatric care with
leukemia, in order for marrow transplants. I did total-body
irradiation and it was 10 gray or 12 gray, or in some cases
18 gray. And now, the leukemia has remitted by 70 to 80%
in these people, and so these people are coming under
attention in one field as childhood cancer survivors who
have grown into adults, but as you might expect there are
said to be various problems with this - the risk of second
primary cancer and so on. However, looking at the chart
you showed, with 1,000 milligray the risk is 1.5 times,
isn't it? In that case, with people who receive irradiation
it will be 10 gray or thereabouts - greater by an order of
magnitude. In that case, will the risk be 10 times, 15 times
or thereabouts? I'd like you to explain a bit about that.

KODAMA

Thank you. You have asked a question about a
point that I was unable to explain in detail for reasons of
time. I'm afraid that no answer to your question emerges
directly from our data. Although I have no answer, I
may mention as a hint toward one, that the background
rate for people who develop second primary cancer
is somewhat over 1.5 times regardless of exposure to
Atomic Bomb radiation. The reason for this is not well
understood, but the people who develop second primary
cancer may be people who are genetically prone to do
so, and chemotherapy or radiotherapy could be having
an effect there. I can say that much, but beyond that, the
information is insufficient and I cannot state anything like
a conclusion.

Turning to your question whether the future
risk of second primary cancer becomes 15 times higher
after total-body irradiation with 15 gray in treatment of
leukemia, our data are for a single exposure to radiation.
Since being irradiated with 15 gray over the total body
at a single time would exceed the lethal dose, I think
that irradiation in the case of leukemia treatment will,
of course, be fractionated irradiation. It is known from
experience of radiation therapy that the effects on the
human body in the case of fractionated irradiation are
smaller than those from a single large-dose irradiation,
and so it is inferred that the risk of second primary cancer
is also probably smaller than with a single exposure to
radiation. However, I don't have the risk data with me, and
so I am not able to give you any specific figures.

Participant

Yes, and then, you spoke about second primary
cancer, but first there are people who die from first
primary cancer. If you include them too, I think that, in
a word, a bit more bias might be present, and that - the
people who survived first primary cancer developing
second primary cancer - is what you spoke of just now,
isn't it?
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Yes, that’s right. I cannot state that a bias is not
present. But I believe that the proportion of people who
die of an initial cancer without any connection to radiation
exposure is likely about the same among the radiation-
exposed. But regrettably we're not in a position to get into
the details of that, as things stand.

Chair
Thank you very much. Any more questions? Go
ahead, please.

Participant

In what you showed us just now, there was
the matter of a synergistic effect occurring from being
exposed to cigarettes and radiation, and if that is so, then
concerning people who have been exposed to radiation,
I thought, on seeing that, that the risk of carcinogenesis
might be lowered by intervening vigorously to stop
them from smoking. Do you actually do that - intervene
vigorously to stop smoking in the case of the people who
have been exposed to radiation, as opposed to ordinary
people who have not been exposed? Please tell us a little
about that aspect.

KODAMA

Our research is observational studies and we
do not do any interventions. Then again, although as
far as I know, I don’t know of any interventions having
been done, I think it is advisable to intervene to stop
smoking, unrelated to radiation, in a sense, as you have
just said. And then, based on our data, I think a reasonable
approach is to tell people who have been exposed to
radiation not to smoke, as far as they are able not to. But
I repeat that, although I cannot answer you because no
intervention specifically is done, even so, from the results
of our observational studies, I myself feel that eventually
adopting a way of handling this such as you mentioned
would be a perfectly natural and appropriate approach.

Chair

Thank you very much. We heard some keen
discussion there - my thanks to those who participated.
And many thanks once again to Dr. Kodama.





