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SPECIAL ISSUE INTRODUCTION

Bobby R. Scott � Lovelace Respiratory Research Institute

Ludwik Dobrzyński � National Centre for Nuclear Research and Cardinal Stefan
Wyszyński University, Poland

“At the early stages of evolution, increasingly complex organisms developed
powerful defense mechanisms against such adverse radiation effects as muta-
tion and malignant change. These effects originate in the cell nucleus, where
the DNA is their primary target. That evolution has apparently proceeded for
so long is proof, in part, of the effectiveness of living things’ defenses against
radiation.” Zbigniew Jaworowski 1999

“Chernobyl was indeed an historic event; it is the only nuclear power station
disaster that ever resulted in an occupational death toll, albeit a comparative-
ly small one. A vast environmental dispersion of radioactivity occurred that
did not cause any scientifically confirmed fatalities in the general population.
The worst harm to the population was caused not by radiation, and not to
flesh, but to minds.” Zbigniew Jaworowski 2010

This Special Issue which focuses on ionizing radiation benefits and
risks is in honor of Zbigniew Jaworowski (1927–2011) whom the above
two quotes relate. The reference in the second quote to the worst harm
from Chernobyl being “to minds” relates to radiation-phobia-caused harm
which is indirectly related to the linear-no-threshold (LNT) hypothesis.
Scientist and scientific groups that rely on the LNT hypothesis for low-
dose-radiation risk assessment have convinced the general public that any
amount of radiation could cause harm no matter how small the dose. As
pointed out by Dr. Jaworowski, this led to “senseless relocations” of peo-
ple related to the Chernobyl accident that were distant from the danger-
ous area near the nuclear power plant (Jaworowski 2010).

Enormous societal losses related to the Chernobyl evacuations point-
ed out by Dr. Jaworowski include the following: ostracisms and pauper-
ization of evacuees, exclusion from use of vast areas contaminated with
low-level radioactivity, and losses of property and infrastructure
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(Jaworowski 2010). He also highlighted the epidemic of the following
non-radiation-related psychosomatic afflictions among the evacuees: dis-
eases of the digestive and circulatory systems, frequent headaches,
depression, anxiety, escapism, learned helplessness, unwillingness to
cooperate, overdependence on others, alcohol and drug abuse, and sui-
cides. An additional radiation-phobia-related tragedy was the reported
loss of more than 100,000 babies because of abortions (Ketchum 1987).

Like for Chernobyl, LNT-related radiation phobia has led to societal
losses (e.g., losses of homes and properties) and to psychosomatic afflic-
tions and deaths among those relocated from around Fukushima nuclear
power station in Japan. As of March 31, 2012, more than 1000 disaster-
related premature deaths that are not due to radiation-induced damage
or to the earth quake or to the tsunami have been identified
(Reconstruction Agency 2012). An evaluation of the deaths revealed that
about 80% were for persons above 70 years of age. Of these deaths, about
eighty percent occurred within the first three months of the evacuations.
The premature deaths were mainly related to the following: (1) somatic
effects and spiritual fatigue brought on by having to reside in shelters; (2)
stress to fragile individuals related to being relocated from their homes;
and (3) delays in obtaining needed medical support because of the enor-
mous destruction caused by the earthquake and tsunami.

Dr. Jaworowski published more than 300 scientific papers, four books,
and a score of popular science articles including articles related to the
Chernobyl and Fukushima radiological emergencies. This issue includes
13 peer-reviewed papers along with this introduction paper.

The paper by Dobrzyński et al. (2012) discusses Dr. Jaworowski event-
ful and prolific life, including his opposition to claimed anthropogenic
global warming and to the LNT hypotheses as it relates to low-dose radi-
ation risk assessment. The first quote above (Jaworowski 1999) is a reflec-
tion of Dr. Jaworowski’s view on why the LNT hypothesis should be chal-
lenged. He often pointed out that present LNT-based rules of radiation
safety are draining national budgets disproportionately to real radiation
risks, whereas the wasted money dedicated to hypothetical lives saved
could be used to actually save lives in third-world countries.

The commentary by Cuttler (2012) reviews the international radia-
tion protection policy that resulted in unnecessary and very costly evacu-
ation of more than 90,000 residents near the Fukushima nuclear power
station in Japan to protect them from hypothetical (LNT-hypothesis-relat-
ed) health risks. The author discusses what he considered more appro-
priate levels for evacuations.

Wilson (2012) also addresses the Fukushima evacuation. The author
makes the very important point that the risk of casualties associated with
evacuation can be significantly larger than the expected number of radi-
ogenic cancers when based on the LNT hypothesis. In such cases, evacua-
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tion is likely unnecessary and unfortunately this was not realized by those
that had to make a decision within hours in Japan. The author points out
that important changes are needed worldwide in the guidelines for radiation pro-
tection in radiation accident situations.

Nowosielska et al. (2012) discuss experimental evidence for low doses
of low linear energy transfer (LET) radiation stimulating anticancer
immunity in both radioresistant and radiosensitive mice. The researchers
show that repeated small X-ray doses increased the efficiency for destroy-
ing tumor cells by macrophages and natural killer cells.

Bruce et al. (2012) present data showing that repeated low doses of
gamma rays prevent lung tumor induction in mice by injected
benzo(a)pyrene, a cigarette smoke carcinogen. This finding contradicts
the LNT model which predicts an increase rather than a decrease in
tumors.

Scott et al. (2012) presents mouse studies data from two research
groups showing that low doses of gamma rays prevent spontaneous hyper-
plastic foci in the lung and spontaneous lung adenomas. A radiation ben-
efit model (rather than a radiation risk model) is used to describe the
adenoma data along with similar data for lung cancer prevention in
humans by chronic exposure to radon in the home.

Fornalski and Dobrzyński (2012) provide evidence from an ecological
study showing that the relative risk for cancer mortality is lower in higher
natural background areas of Poland than for lower natural background
areas. The findings also contradict the LNT model in that the relative risk
for cancer deaths decreased by 1.17% /mSv/year (p = 0.02) when all types of
cancer death were included. With the LNT model relative risk can only
increase as the radiation exposure level increases.

Doss (2012a) provides evidence for radiation hormesis in atomic bomb
survivor data when the data are corrected for a systematic bias related to
the assigned baseline cancer mortality rate. The paper highlights the dif-
ficulty of obtaining scientifically sound results from epidemiological stud-
ies of atomic bomb survivors.

In a second paper Doss (2012b) points out that both low-dose radiation
and exercise elevate anticancer immunity and this may reduce the risk of cancer.
He further indicates that by not recognizing the importance of the
immune system in cancer prevention and not exploring exercise inter-
vention, the current reliance on the LNT risk assessment paradigm may have
caused missing opportunities to reduce cancer deaths among atomic bomb sur-
vivors.

Ulsh (2012) compares strength and weakness of the epidemiological
(top-down) and biological-mechanisms (bottom-up)-based approaches to
low-dose-radiation risk assessment. He points out that the growing body
of evidence for nonlinear biological responses after low doses delivered
at a low rate is casting more doubt on the validity of the top-down, LNT-
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hypothesis-related approach of extrapolating cancer risk from high doses
and dose rates to environmental and occupational exposure.

Sanders (2012) explores the promising idea of using harmless ultra low doses
and dose rates of ionizing radiation to treat both inflammatory and proliferative
diseases, via activating the body’s natural defenses. He points out that
anecdotal evidence indicates that ultra low radiation dose rates
(microgray per hour) from radon in mines and spas, thorium-bearing
monazite sands and enhanced radioactive uranium ore obtained from a
natural geological reactor may be useful in treating many inflammatory
conditions and proliferative disorders, including cancer.

Calabrese and Dhawan (2012) provide an historical assessment of the
highly successful practice of treating gas gangrene with low-dose radia-
tion that ended in the early 1940s because of the advent of antibiotics.

Fliedner et al. (2012) provide evidence that even large doses of low-LET
radiation delivered at low rates can be tolerated by the hemopoietic system. The
data presented indicate stem-cell tolerance and adaptation which are
compatible with the “injured stem cell hypothesis.” The hypothesis states
that radiation-injured stem cells, depending on dose rate, may continue
to deliver clones of functional cells that maintain homeostasis of hemo-
poiesis throughout life.

The inclusion of papers in this Special Issue should not be taken to
imply that the indicated authors agree with all of the views of Dr.
Jaworowski. For example, one author thinks the LNT model has useful
application in situations such as Fukushima, while Dr. Jaworowski as well
as some other authors publishing in this issue consider the LNT model
inappropriate and think that its application could promote avoidable
radiation-phobia-related casualties as have already been documented.
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