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Introduction

In the six months since the March 11
earthquake tsunami and nuclear power
meltdown, a large body of evidence has been
produced (and much suppressed) documenting
the vast quantities of radiation emitted from
the Fukushima Daiichi nuclear power plant as
well as other contaminants from ruined
factories and farms: into the air, into the water,
and into the soil in the vicinity of the incident,
throughout Northeast Japan and beyond. For
example, on April 11, the Nuclear Safety
Commission announced that the Fukushima
Daiichi plant, “in the first hours after the
accident, was emitting as much as 10,000
terabecquerels of radiation per hour (one
terabecquerel = one trillion becquerels).” On
September 9, the Asahi cited a preliminary
report by the Japan Atomic Energy Agency that
between March 21 and April 30 the plant

emitted more than 15 quadrillion becquerels of
radioactivity into the sea. The figure was three
times that provided earlier by TEPCO. The
report concluded further that 11.4 quadrillion
becquerels of iodine-131 and 3.6 quadrillion
becquerels of cesium-137 had been leaked into

the sea.'
Radioactive water leaks into the sea April

2 from a crack in a pit wall near the

water intake of the No. 2 reactor at the
Fukushima No. 1 nuclear power
plant. (TEPCO)

The most serious emissions have been found in
the danger zone surrounding the plant, but
radiation does not conform to the logic of
concentric circles or evacuation zones decreed
by the state. Hot spots are found both within
and beyond the state’s 20-kilometer evacuation
zone. Nor does radiation hew to national
borders. It flows with wind and water currents
to areas ranging from the Japanese and
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Chinese seacoasts to the west coast of North
America. High levels of radiation have been
found not only in humans but in such foods as
rice, tea, beef, and fish, as well as in soil,
leaves, trees, and cattle fodder.

The Japanese Nuclear and Industrial Safety
Agency, which had initially rated the
Fukushima meltdown disaster as a level 4
incident on the International Nuclear Event
Scale, one month later raised the level to 7, the
highest level along with Chernobyl, based on
the amount of Iodine-134 and Cesium-137
released.’

As in the case of Chernobyl, however, the
fiercest debate rages over the consequences of
the data for the contamination, illness and
death of humans, wildlife and nature from
multiple radiation and other sources. This is
particularly evident in the competing claims
concerning cancer deaths caused by radiation.
For example, an influential 2005 report by the
World Health Association and the International
Atomic Energy Association, Chernobyl’s
Legacy: Health, Environmental and Socio-
Economic Impact, concluded that the
Chernobyl disaster had produced only fifty
additional cancer deaths as of 2004. It
projected an eventual total of four thousand
additional cancer deaths. By contrast, the study
edited by Russian and East European scientists,
Alexey V. Yablokov, Vassily B. Nesterenko and
Alexey V. Nesterenko, Chernobyl,
Consequences of the Catastrophe for People
and the Environment (New York: New York
Academy of Sciences, 2009), based on an
exhaustive review of thousands of local hospital
reports in the most affected areas, documented
extensive deaths, injuries and disabilities from
multiple factors resulting in high rates of heart
disease, brain damage, blood and lymphatic
diseases, and birth defects, with infants and
children most severely affected. What attracted
most international attention and sharp
criticism, however, was not their assessment of
these dire malignancies, but their projection of
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approximately 980,000 additional cancer
deaths.’

Viewed in light of the earthquake tsunami and
nuclear power meltdown which has stricken
Fukushima and Northeast Japan, however, it is
not the debate over projected cancer victims,
but the immediate effects on the health of
residents, above all children and pregnant
women, that should be the focus of immediate
discussion: measuring and reducing the risks of
radiation and other forms of contamination,
moving those at risk out of danger, and treating
the injured and wounded.

We have detailed data on the dead and missing
from the multiple earthquake tsunami
meltdown disaster. Official figures place the
numbers at 20,000 dead or missing, 80,000
homes destroyed, 100,000 people evacuated
from the twenty kilometer exclusion zone
around the Fukushima plant, 400,000 displaced
people; 158,000 lost jobs in the three hardest
hit prefectures of Iwate, Miyagi and
Fukushima, and official recognition that it
might be years before areas near the plant
could again become habitable.* Moreover, the
twenty kilometer zone was set by the Japanese
government not with an eye to fully insuring
the safety of radiation victims, but to avoid the
heavy costs of evacuating people in nearby
cities such as Fukushima City. With Fukushima
rated with Chernobyl as a 7.0 disaster on the
international scale (the highest level), it is
sobering to recall that a quarter century after
the Chernobyl disaster, the large area from
which 400,000 people were evacuated remains
uninhabitable.

The above-mentioned figures for deaths and
destruction are the product of the earthquake
and tsunami. While evacuations and job losses
are also the product of the Fukushima plant
meltdown, there has been no official data
released on deaths and injuries resulting from
radiation, with the exception of a small number
of workers in the plant. While much attention



has focused on cancer risk from both the
Chernobyl and Fukushima disasters, there has
been little discussion and documentation of the
immediate and short-run health effects even
beyond official assessments. An important
exception to this is Chris Busby’s commentary
on the impact of radiation on heart disease
among children.

Busby in the talk presented below does two
things of great importance. First, he conducts a
mental exercise, assessing the probable impact
of Fukushima-level radiation on the hearts of
infants on the basis of information about
radiation levels at Fukushima and the literature
on the effects of radiation on the heart. Second,
drawing on the work of Yu I. Bandazhevsky
(link) and others, he documents the heavy
impact of radiation on the hearts of Chernobyl
children while noting other immediate effects
such as brain damage and birth defects. This
data, and other data from Chernobyl, make
plain that the health effects of radiation go far
beyond cancer.

Bandazhevsky reviews nine clinical,
instrumental and laboratory studies of children
from infancy to 15 years of age ranging in
sample size from 76 to 255 each, in multiple
localities affected by Chernobyl. The central
finding was “a high frequency of
electrocardiographic modifications in all
groups as a function of the amount of
radioactive cesium in the organism of children.

. In the areas with level of 137 Cs
contamination more than 15 Ci/km2 and its
concentration in organism more than 80 Bg/kg
electrophysiological cardiac modifications
appear in the organism of more than 80 % of
children.” (p. 4) The studies involved control
groups, and further laboratory studies were
conducted on albino rats which revealed 137Cs
-induced diseases of heart, liver, kidneys and
lungs (p. 11). Bandazhevsky concluded that
radioactive caesium in excess of 30 Bg/kg could
lead to serious cardiovascular consequences,
especially for children, and was one of the
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leading causes of cardiovascular diseases
among Chernobyl children. (p. 27).

Bandazhevsky notes that Belarus was earlier
subject to dangerously high doses of cesium
radiation detected in milk and other foods. This
was the result of Soviet nuclear testing.
Radiation levels fell sharply after 1963, then
reached comparable dangerous levels again
following Chernobyl. His research documents
the high incidence of cardiovascular disease
and deaths following the Chernobyl disaster.

Busby’s work, drawing in part on
Bandazhevsky, highlights the importance of
immediately assessing and publicizing the
health consequences of the Fukushima
meltdown to determine whether further
evacuation or other methods are imperative,
particularly for infants, children and pregnant
women. This should be done for people who
were living throughout the twenty kilometer
evacuation zone. Equally important, it should
be done for people, above all children, who
continue to live in hot zones nearby or beyond
the evacuation zone.

Mark Selden

Fukushima Children, Radiation, and
the Danger of Heart Disease

I'm Chris Busby, I'm a specialist on the health
effects of ionizing radiation. And I want to
talk to you about Fukushima and Chernobyl.
What I want to say is that the models that are
used to determine the effects of radiation
always concentrate on cancer and leukemia.
And so, the current risk model will say how
many cancers are expected after Fukushima
and how many cancers are expected after
Chernobyl, and so forth. But we know from
Chernobyl that radiation causes a whole range
of diseases and one of the diseases that it
seems to cause is heart disease.
I want to talk to you about heart disease effects
on children.
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Now, a colleague of mine, Professor Yuri
Bandazhevsky, became quite famous, because
he studied the cesium 137 exposure of children
in the areas that were contaminated by the
Chernobyl accident in Belarus. In the late
1990s, he discovered that the children who
were contaminated to the extent of having only
20 to 30 becquerels per kilogram of cesium
137, which is not very much, were suffering
cardiac arrhythmias, that is, the heart wasn't
beating properly, and they were suffering heart
attacks and dying. It's a very serious matter.
So it wasn't a question of leukemia and cancer
in these children, although that occurred as
well, but there were very high rates of heart
diseases. So children were manifesting heart
diseases, which are normally only found in old
people.

And this got me thinking about how this could
be at what appears to be low-levels of
contamination. So I started looking into this
and what I found was truly extraordinary. I
shall share it with you.

The heart of a child at the age of about two to
five is about this size (see video), and the age of
about ten it's about this size, and we know from
measurements to be made, how many cells
there are in the heart of a child.
A five-year-old has a heart which is
approximately 220grams in weight. A lot of it,
of course, is blood. So if you take the blood out
and leave the muscle tissue, there's about 85
grams of muscle tissue in the heart of a child
aged five. This is all data.
Now we actually know also the size of the heart
muscle cells, so we know how many heart
muscle cells there are in the child's heart.
There are about three billion muscle cells.
Three billion. And what we can do is we can put
50 becquerels per kilogram of cesium 137 in a
thought experiment, we can put this into the
heart muscle. A becquerel is one disintegration
per second, so we can see how many
disintegrations or electron tracks come from
the cesium 137 in a period of about a year.
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And when we do this, I mean it's really simple it
can be done on the back of an envelope, what
we find is that there are many more electron
tracks traversing the cells than you can
imagine. And in fact it works out that if only
one percent of those cells were killed by the
electron tracks of that level of cesium 137, if
only one percent were killed, you would lose
25% of all the muscle cells in the heart.

And this is very serious because the heart is an
extraordinary organ, the muscle cells in the
heart are autonomous, they just contract and
contract for the whole period of life of the
individual. And every day they pump seven
thousand liters of blood through the body.
Truly extraordinary.

And we live for seventy years so this heart
beats away continuously for the whole of your
life span. But of course these cells are non-
replaceable by and large.

It turns out that only 1% of these cells can be
replaced in a year. So if these cells get
damaged, or if a particular number of these
cells gets damaged, they cannot be replaced in
a short period of time. So a year's exposure to
50 becquerels per kilogram of cesium 137, and
incidentally cesium 137, we know from
experiments, binds to muscle so this is where it
goes, just as iodine goes into the thyroid gland,
strontium goes into the bones and goes to the
DNA, cesium 137 goes to muscle. [t will
concentrate in the muscle tissue of a heart.

So this child's heart, after one year of exposure
to that level of cesium, which is quite a low
level, will have approximately 25% of its cells
destroyed. Now, we would therefore expect to
find effects, the same effects that were found
by Bandazhevsky. And it does seem, from what
people have been telling me about, in
Fukushima, the affected area, that they are
actually suffering heart attacks.

So, there are two things that follow from this,
which are terribly important.

The first thing is that children in that area
should immediately be scanned using ECG,
electrocardiograms. All hospitals have this
device, so see that they have this. Because the



first manifestations of this damage to the heart
muscle cells would be conduction problems
which can be shown on these ECGs, in fact this
is how Bandazhevsky found this. Incidentally,
when he reported it, he was sent to jail.

The government wouldn't believe it and
accused him of scare mongering. So they sent
him to jail. He was in jail for several years until
eventually Amnesty International and the
European Parliament issued him with an
international passport, one of only twenty-five
that have been issued, and got him out of jail.
(Link)

I worked quite closely with Bandazhevsky, who
was a hero. He received the Edward P. Radford
Memorial Prize for Radiation Biology at the
Lesvos Conference where he gave the paper
that showed these increases in heart diseases
in the children.

So the first thing that has to be done is that the
children have to be checked out for conduction
problems with the ECG. They must be
evacuated. And if any of them are suffering
from these problems they must be immediately
evacuated. But if any are suffering from these
problems, ALL children should be evacuated.
Because this means that there will be sub-
clinical effects from the cesium 137 in heart
muscle. And it will not be repaired. The heart
cannot be repaired. Heart tissues cannot be
repaired so these children will suffer for their
entire life and they will die young. This brings
me to the second point.

The second point is this; if you die from heart
attack or from heart disease, you will not die
from cancer, because cancer is essentially a
disease of old people, so you get genetic
damage and it goes on and on and eventually
you get cancer. By and large what happens is
that cancer rates go up very sharply as you get
old.

But I can tell you that the heart disease effects
go up very much more quickly, so what you will
find in areas like Fukushima that are
contaminated by these radionuclides is not
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necessarily enormous increase in cancer. There
will be an increase in cancer, but you will find a
big increase in heart disease.

When we look at Belarus, we find increase in
cancer, but we find a big increase in heart
disease, an enormous increase in heart disease.
And as a result of this, the population of the
Republic of Belarus has fallen sharply after the
Chernobyl accident, and has now gone into
negative replacement. So, in fact, if it goes on
like this, the population of Belarus will
disappear. And this is what we would expect
to see in Fukushima. So I am warning you all
now to start looking at heart disease, heart
attacks and get children out there quickly.

This is all simple stuff, you can do these
calculations, I've done these calculations and I
produced a report which will be put on the
internet shortly and you can have a look at it.
And the European Committee on the Radiation
Risk has also released the Bandazhevsky paper
that he gave at the Lesvos conference. It is
available here.

Thank you for listening.

The video of the original Busby statement is
available here.

See the film Chernobyl Heart documenting
heart disease among Chernobyl children (link).

See IPPNW report on the health effects of the
Chernobyl nuclear disaster, which discusses
heart disease.

Chris Busby, a chemical physicist, is the
Scientific Secretary of the European Committee
on Radiation Risk (ECRR) and a visiting
professor at the University of Ulster.

Mark Selden is a coordinator of The Asia-
Pacific Journal and Senior Research Associate,
East Asia Program, Cornell University. His
books include The Atomic Bomb: Voices from
Hiroshima and Nagasaki (with Kyoko Selden),
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