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COMMENTARY ON THE APPROPRIATE RADIATION LEVEL FOR
EVACUATIONS!

Jerry M. Cuttler o Cuttler & Associates Inc.

0 This commentary reviews the international radiation protection policy that resulted in
the evacuation of more than 90,000 residents from areas near the Fukushima Daiichi NPS
and the enormous expenditures to protect them against a hypothetical risk of cancer. The
basis for the precautionary measures is shown to be invalid; the radiation level chosen for
evacuation is not conservative. The actions caused unnecessary fear and suffering. An
appropriate level for evacuation is recommended. Radical changes to the ICRP recom-
mendations are long overdue.

Keywords: radiation protection, evacuation, nuclear accident, spontaneous DNA damage, stimulated
biodefences



THE EARTHQUAKE

Magnitude 9 earthquake lasting
approximately 3.5 minutes with 3 major
energy releases at depth of 24 km

Aftershocks on 11th March
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ETHE TSUNAMI
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* Within 30 min to 1 hour after
the earthquake a series of
tsunami waves hit the coast
affecting primarily 4
prefectures.

* Tsunami wave height
accentuated by the coast line
subsiding =1 m with horizontal
shift between 3 and 4 m

* Net tsunami wave height at
Fukushima Daiichi was 14 m

Units 1-4 at a nominal elevation
of 10m above sea level; Units 5
&6 at .elevatlon of 13m
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Nuclear fission

“Fast”
Neutrons

Uranium
“SIOW” 235

Neutron

‘
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Basic Safety Requirements for a NPP

e Control power (fission)
e Cool fuel, also long-term
e Contain radioactivity

 Monitor important plant
variables



Unit 1 melted down; units 2&3 mostly unmelted
06 December 2011

A technical analysis by TEPCO has concluded that fuel in Fukushima Daiichi unit 1 has mostly
melted out of the reactor pressure vessel and into the primary containment vessel. It also
concluded that fuel has melted in units 2 & 3, but has mostly remained within the RPVs.
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ortality of 1338 British Radiologists 1897-1976

Observed (O) and expected (E) numbers of deaths
Cause of death Entry prior to 1921 Entry after 1920 f
O E O/E 0O E O/E
All causes 319 (1)33442 095 411 541.77 0.76%%* |
(2) 308.03  1.04 461.14 0.89%
(3)327.97 097 469.97 0.87%*
All neoplasms 62 (1) 49.11  1.26* 72 11493 0.63%%%
(2) 43.07  1.44%% 91.07 0.79%
(3) 35.39  1,75%%% 68.65 1.05
Other causes 2571 (1) 285.31 0.90* 3391 426.84 (),79%*%
(2) 26496 0,97 370.07 0.92
(3) 292.58  0.88% 401,32 ().84%*

Lom 24°¢ (2) Based on rates for social class 1. **P <0.01 jdirection of

s +;_. (1) Based on rates for all men in England and Wales, *P<0.05 ) Onesided in
*#*P < 0.001 J difference.




Origin of Tolerance Dose

In September 1924, at a meeting of the American Roentgen
Ray Society, Arthur Mutscheller was the first person to
recommend this “tolerance” dose rate for radiation
workers, a dose rate that could be tolerated indefinitely
(Inkret et al 1995).

The level was 0.2 roentgen (R) per day in 1931, based on
applying a factor of 1/100 to the commonly accepted
average erythema dose of 600 R, to be spread over one
month (30 days).

This level is equivalent to 680 mSv/year.



Calabrese 2009, ICRP’s Road to Linearity

y Tolerance dose - safe level to avoid radiation harm: 0.2 r/d in 1931
(erythema = 600 r x 1%/30 d = 0.2 roentgen/day = 680 mSv/year

Three drivers for change from ‘safe level’ to low-dose linearity
— Theory of eugenics (geneticists very keen to protect human population gene pool)
— Muller's 1927 Science paper on radiation-induced mutations in fruit flies; dose > 2.7 Gy!
— Fallout radiation scare, promoted by renowned scientists to stop the nuclear arms race

By 1955 ICRP policy changed (Muller Nobel Prize, political activities
— Rejected permissible dose concept
— Adopted concept of cancer and genetic risks, kept small compared to other risks in life

— Believed that radiation-induced DNA damage is cumulative (no repair) and harmful and
linearly proportional to dose, down to zero dose

— “Since no radiation level higher than natural background can be regarded as absolutely
‘'safe,’ the problem is to choose a practical level that, in the light of present knowledge,
@R involves negligible risk.”



Hiroshima-Nagasaki Life Span Study

A-BOMB SURVIVORS' OBSERVED AND EXPECTED DEATHS
FROM SOLID CANCERS (1950-1990)

Dose Dose Number of Observed Expected Excess  Standard

(Sv) (rem) Subjects Deaths Background Deaths Deviation

(1) (2) (1) -] V(1) + (@2
0 0 36.459 3,013 3,055 —42 78
0.005-0.1 0.5-10 32,849 2,795 2,710 85 74
0.1-0.2 10-20 5,467 504 486 18 3
0.2-0.5 20-50 6,308 632 555 I 34
0.5-1.0 50-100 3,202 336 263 T3 24
1.0-2.0 100-200 1,608 215 131 84 19
»>2.0 >200 679 83 44 39 11

Totals: 86, 572 7,578 7,244 334

= Among the atomic bomb survivors in Hiroshima and Nagasaki, there have

H kT

£ ‘“’“’" -___-“’ we been only 334 deaths from cancer in excess of the normal incidence of
o SR cancer in the population. Also, there are no significant excess deaths below a

:3 4 dose of 1.5v (100 rem).



Health Effect — excess fatal cancers

LNT Assumption

Radiation Dose (Gy)
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Linear dose-response model

Excess cancer fatalities
= 0.78x10-6 per millirem whole body
= 0.39 per 500 rem

{based on Hiroshima/Nagasaki data)
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Lauriston Taylor in 1980

-~/ * The founder and former president of the NCRPM
' denounced using the LNT model to calculate
annual deaths from x-ray diagnoses:

* “These are deeply immoral uses of our scientific
heritage.”

* “No one has been identifiably injured by radiation
while working within the first numerical standards
set by the ICRP in 1934.”

0.1 roentgen/day or 340 mGy/year
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{4 RADIATION RESEARCH 124, 242-245 (1990)

BILLEN, D. Spontaneous DNA Damage and Its Significance
for the “*Negligible Dose Controversy in Radiation Protection.
Radiat. Res. 124, 242-245 (1990). & 1990 Academic Press, Inc.

One of the crucial problems in radiation protection is the
reality of the negligible dose or de minimus concept (/-4).
This issue of a “‘practical zero™ and its resolution is central
to our understanding of the controversy concerning the ex-
istence of a “*safe” dose in radiological health. However, for
.~ very low levels of environmental mutagens and carcinogens
5 including low doses of low-LET radiations (less than 1 ¢Gy

. have an increasing impact on the biological consequences
of the induced cellular response. It is this issue that is ad-
dressed in this communication.

The following discussion is intentionally limited to a com-
~ parison of low-LET radiation since its effects are due pri-
l manly to lndlrect damage in cellular DNA brought about

“ R aa v ol I r\
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COMMENTARY

Spontaneous DNA Damage and Its Significance for the ‘‘Negligible Dose™
Controversy in Radiation Protection

DANIEL BILLEN'

Oak Ridge Associated Universities, Medical Sciences Division, P.O. Bax 117, Oak Ridge, Tennessee 37831-0117

modification events occur per hour in each mammalian
cell due to intrinsic causes.

The current radiation literature will be interpreted to
show that ~ 100 (or fewer) measurable DNA alterations
occur per centigray of low-LET radiation per mammalian
cell. Therefore every hour human and other mammalian
cells undergo at least 50-100 times as much spontaneous or
natural DNA damage as would result from exposure to 1
cGy of ionizing radiation. Since background radiation is
usually less than 100-200 mrem (1-2 mSv)/y, it can be
concluded, as discussed by Muller and Mott-Smith (/5),
that spontaneous DNA damage is due primarily to causes
other than background radiation.

“INTRINSIC” OR “SPONTANEOUS” DNA DAMAGE

DNA is not as structurally stable as once thought. On the
contrary, there appears to be a natural background of chem-
ical and physical lesions introduced into cellular DNA by
thermal as well as oxidative insult. In addition, in the



Daniel Billen in Radiation Research 1990

DNA is not as structurally stable as once thought
\ Natural background of lesions: thermal and oxidative insult

Cells have mechanisms to bypass or repair these lesions

e Spontaneous DNA alteration rate = 2 x 10°/cell/day

« Radiation-induced DNA alterations: 10-100 per cell/cGy

1 mGyl/y radiation level < 3 x 102 DNA alteration/cell/day
This is > 6 million times lower than spontaneous rate!!!

So radiation is not a significant cause of cancer.

=G \\/c’ve known this for more than 20 years!!!



LNT Assumption (dose on log scale)
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Deaths per million people per year

Deaths per million people per year

LINEAR SCALE

=% Cancer death rate rises exponentially with age

Main cancer cause
IS Spontaneous
DNA damage due
to free radicals,

Age

LOGARITHMIC SCALE

reactive oxygen

I species




Radiation Hormesis

In vitro

B In vivo
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Organisms are stressed: physical, Low radiation dose/dose-rate
chemical, biological, radiation reduces cancer incidence

Organisms adapt to stress because it stimulates:

e prevention of DNA damage

* repair of DNA damage

 removal of damaged cells
and removal of cancer cells

High radiation dose/level has
opposite effects

Radiation modulates organism’s




-"IJ"' r

= Dial painters 1925

— - . . . .
==y 4133 Identified Radium Dial Painters in USA

I"I

=~

T .
Tl ||

. I 1-"!“:'-'

L=

Bone cancer threshold at 10 Gy or 1000 rad
of radium alpha radiation




S0
L Z 60 Evans et al. (1972)
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S 9 by Evans et al. (1972).
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Dose-Rate vs. Lifespan (Otto Raabe)

OCCURRENCE OF HUMAN BONE CANMCER DEATHS FROM ~"Ra
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Radon Exposure Study Disproves the LNT Hypothesis

- Greatest natural radiation exposure is
Theory .- radon gas from uranium activity

Cohen tested the LNT model, as used,
and clearly disproved it; lung cancer
mortality lower where radon higher

Lung cancer higher where radon is lower
than the average of 1.7 pCi/L

Instead of discarding LNT assumption,
B objection raised (ecological study).

i This is not relevant to testing model
Corrected for Smoking

T A T I T [N N A B
1 2 3 4 5 6 7 Authoritiesstill accept LNT assumption

Mean Radon Level, pCi/l




Model for Spontaneous DNA mutations

1 010 —
~10°
Free Radicals { ) Ratio of metabolic DNA damage to radiation DNA
damage from low LET background 1 mGyly
& 10° I— |Reactive Oxygen
2 Species (ROS)
g I
2 ~10¢
5 L Secondary
u:] 10 Reaction
- Products Total
= ¢ DNA Alterations
8 N
< DNA Prevention }
E 100 —
=
o
=]
o
o ~102
E 10 —
:E Persistent
Repair b DNA Alterations
-1
10° — ;
Removal Mutations
(=2 x 10°) (~107) (=107
Antioxidants Enzymes Apcépiﬁ?sis,tﬂtiicrosis
GSH, SO_D, Catalase, Cell Cycle Control erentiation
Peroxidase, etc. Immune Response

Pollycove-Feinendegen, BELLE, Feb 2003, pg 2-21




Radiation Hormesis - Stimulation of Defences

101D ——
~10°
Free Radicals ( ) Ratio of metabolic DNA damage to radiation DNA
damage from low LET background 10 mGy/y
& 10° [ |Reactive Oxygen
% Species (ROS)
S |
5
“5 . Secondary ~-9.3x10
u’.l 10 Reaction
- Products Total
= ¢ DNA Alterations
o ~
& DNA .
E 10¢ — Preverltlnn’
z
=]
m
= ~86
E 102 —
:E Persistent
Repair | DNA Alterations
~0.8
10° I Mutations
Removal k
(~2 x 107) (~10%) (=10°)
Antioxidants Enzymes Apoplosis, l_de_crosis
GSH, SQD, Catalase, Cell Cycle Control Differentiation
Peroxidase, etc. 107% Immune Response
107% 107%

Low dose stimulates defences:  Spontaneous DNA damage rate is
to prevent, repair & remove ~10 million times greater than
spontaneous DNA alterations radiation DNA damage rate

due to thermal and oxidative  x10 increase background radiation
processes (leakage of ROS) gives ~20% lower mutation rate




~ == Japanese research: Applications of low doses

I * Prevent cancer (DNA repair, cell apoptosis)
} e Cure cancer (immune system stimulation)

| * Treat diabetes, hypertension

* Delay aging, rejuvenate cells

* Relieve pain (arthritis, gout, cancer, etc.)
 Moderate stress (enzyme release)

* Cure infections (gas gangrene, skin)
Enhance HDI tumor cell killing

Enhance performance of chemotherapy




| Appearance of db/db mice at
90th week of age

Irradiated Group




=% Mutation Frequency in Fruit Flies: Japanese vs
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Sblm wdDally

Your source for the latest research news

http://www.sciencedaily.com/releases/2011/09/110920163320.htm

No Safe Level of Radiation Exposure? Researcher Points to Suppression
31 of Evidence On Radiation Effects by Nobel Laureate

ScienceDaily (Sep. 20, 2011) — University of Massachusetts Amherst
environmental toxicologist Edward Calabrese, whose career
research shows that low doses of some chemicals and radiation are
benign or even helpful, says he has uncovered evidence that one of
the fathers of radiation genetics, Nobel Prize winner Hermann Muller
knowingly lied when he claimed in 1946 that there is no safe level of
radiation exposure.

Calabrese's interpretation of this history is supported by letters and
other materials he has retrieved, many from formerly classified files.
Published findings in three articles, in scientific journals



http://www.sciencedaily.com/releases/2011/09/110920163320.htm

Socrates on Science and Politics

Matthew Meselson a graduate student in Pauling's lab at Caltech, had
neglected his lab duties to organize scientists against atmospheric
nuclear testing.

Linus Pauling told him a story. A man asked Socrates:

What is the best job for an old man? 'Politics,' Socrates responded.
And for a young man? 'Science.’

Meselson took Socrates' advice: in 1958, studied replication of DNA.
Later in life, campaigned against chemical and biological weapons.

Pauling likewise, first winning the Nobel Prize in Chemistry in 1953,
and later becoming science's most prominent activist against
nuclear weapons testing, a movement which led to the 1963 ban
on above-ground testing and Pauling's Nobel Peace prize.

Ay,






Lymphoma Latency
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PuO, in Beagle Dog Lungs
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Gas gangrene infection

430 James F. KELLY AND D. ArNoLD DOWELL October 1941

Figs. 7-8. Case 1: Severe hand injury, with multiple compound fractures
and some gas in tissues (left). Fig. 8 (right) shows same hand a few days
after prophylactic x-ray irradiation: no gas in the tissues, no infection, hand
on way to complcte recovery.

TaBLe V: Cases WHICH RECEIVED PROPHYLACTIC those which do mot appear until three or
IRRADIATION AND HAavE BEBN REPORTED IN THE

LITERATURE four days have elapsed. Itis evident from

.. Figure 6 that the second, third, and




- 3 Nasal Radium Irradiation
.US CDC estimate: up to 2,600,000 children received NRI from 1945-1961 as a standard

medical practice to shrink adenoids. Typical Navy protocol: four 10 minute irradiations 2-4
weeks apart. Contact gamma dose = 2000 rad (20 Gy); 1 cm depth dose = 206 rad (2 Gy)
Beta dose 68 rad (0.7 Gy) from each applicator. Excess lymphoid tissue at Eustachian tube
openings tended to prevent pressure equalization, aggravation middle ear problems.

Position of the child patient during treatment

3 %fn Anesthesia with cocaine precedes introduction of the applicator which is then left in place for twelve minutes on each side
(From Proctor, D.F., "The Tonsils and Adenoids in (hildhood", p. 17, Charles C. Thomas, Publisher, 1960)




Radiation and Children

Children of atomic bomb survivors in Japan; no genetic effects,
l.e. No increase in congenital abnormalities, mortality (childhood
cancers) chromosome aberrations or mutations in genes

Study of 14,351 infants after radiotherapy for skin abnormality
revealed total of 17 thyroid cancer deaths

Evaluation of 7 major studies by Ron et al. 1995 (58,000 exposed
and 61,000 non-exposed children): “many issues are unresolved
because of insufficient data.”

Includes 10,834 children who received x-ray therapy for ringworm
In scalp; 60 thyroid cancers, but pituitary gland irradiation cause?

Screening Chernobyl children, 1992-2002, revealed 4000 thyroid
cancers; 15 of treated patients died.

Local incidences does not correlate with 1-131 deposition levels
Natural occurrence of thyroid cancer is very high. Can we really

‘4 A link radioiodine or other radiation exposures to thyroid cancer?




Radioiodine and Cancer Incidence/Mortality

For > 60 years, radioiodine is first-line therapy for hyperthyroidism
On-going concerns about the risk of cancer led to 7417-patient study

Demonstrated decrease in cancer incidence (0.83, 95% CI = 0.77-0.90)
and mortality (0.90, Cl = 0.82-0.98).

“The decrease in overall cancer incidence and mortality in those treated
for hyperthyroidism with radioiodine is reassuring.”

The very large 1-131 dose given to the patients is remarkable
Mean total body dose of 54 mGy; mean thyroid dose of 308 Gy.
Two studies, Sweden and Massachusetts, confirmed no cancer increase

Franklyn JA, Maisonneuve P, Sheppard M et al. “Cancer Incidence
and Mortality after Radioiodine Treatment for Hyperthyroidism: a
Population-based Study”. The Lancet 353:2111-2115 (1999)



Henry Kaplan was the first one to use a linear accelerator at Stanford
Hospital in San Francisco in 1957, The patient was a boy (Gordon
Isaacs) that was suffering from a tumor in his eve (retinoblastoma).
The treatment saved the child’s sight and he lived the rest of his life
with his vision intact.

Below 1is a picture taken during the treatment.



= Second Malignant Neoplasms
~ /5000 childhood cancer survivors after 29 y (average)
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Fluoroscopy for TB

NO SHUTTERS
NO FILTER
NO CONE .

\
, |
7N\

/ S -

: )
LEAD GLASS >‘

e~

—

OPEN BOWL
80
R/min 318




Canadian Breast Cancer Study

Table 1. Observed Rates of Death from Breast Cancer, According

to the Dose of Radiation Received.
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Authors' Misrepresentations of their Data in Attempts to Support
The Linear No Threshold Hypothesis

Myron Pollycove®

School of Medicine, University of San Francisco, San Francisco, CA USA

The current status of LNT theory is summarized in National Council on Radiation
Protection and Measurements Report 121 on Collective Dose":

*."..essentially no human data can be said to prove or

even to provide direct support for the concept of collective

dose with its implicit uncertainties of nonthreshold, linearity

and dose-rate independence with respect to risk. The

best that can be said is that most [sic] studies do not provide
quantitative data that, with statistical significance, contradict the
concept of collective dose.

Ultimately, confidence in the linear no threshold dose-response
relationship at low doses is based on our understanding of the basic
mechanisms involved.. [Cancer] could result from the passage of a
single charged particle, causing damage to DNA that could be
expressed as a mutation or small deletion. It is a result of this type of
reasoning that a linear nonthreshold doseresponse relationship
cannot be excluded. It is this presumption, based on biophysical
concepts, which provides a basis for the use of collective dose in
radiation protection activities."

The LNT hypothesis was proposed tentatively more than 40 years ago and has since
become firmly established, though still without any supporting low-dose data and
contradicted by statistically significant epidemiologic and biologic data. Nevertheless, a
biophysical presumption is considered sufficient justification for using LNT as the basis for
current policy of protecting against levels of radiation far below the variations of natural
background. Studies initiated with the expectation of demonstrating statistically significant
“SS8 increased risk of cancer at low doses of radiation have failed to do so; some even have
‘& shown statistically significant decreased risks. Consequent efforts to support the LNT have
led to suppression and misrepresentation of their own contradictory data by authors of
I 4 several studies:
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Chernobyl- OneYearAfter

By MIKE EDWARDS Photographs by STEVE RAYMER Paintings by PIERRE MION

NATIONAL GEOGRAPHIC SENIOR WRITER NATIONAL GEOGRAPHIC FPHOTOGRAPHE R

L« East and West join forces to save
I victims of the worst nuclear

power-plant accident of all time.
As Soviet physician Alexander
Baranov looks on, U. S. bone-

* marrow specialist Dr. Robert

- Gale examines patient A. Tor-

mosian, who absorbed heavy ra-
diation while fighting the fire at
Chernobyl. Eight months after
his bone-marrow transplant,
the recovering patient (above)
says good-bye to Gale, at right,
and a Soviet doctor.

COURTESY ROBERT GALE (ABQVE RIGHT);
VLADIMIR VYATKIN, NOVOSTI PRESS AGENCY

ARS Patrents 134 workers Deaths 28 Recovered 106

- 3 e 8 .




Warsaw, 5 January, 2006

COMMENTS OF DR. ZBIGNIEW JAWOROWSKI
REPRESENTATIVE OF REPUBLIC OF POLAND IN UNSCEAR
"CHERNOBYL’S LEGACY: HEALTH, ENVIRONMENTAL AND SOCIO-
ECONOMIC IMPACTS"

THE CHERNOBYL FORUM

1. GENERAL COMMENTS:

The apparent aim of the document is to dispel irrational psychosis of fear among the
population in the three countries most affected by the Chernobyl accident, and among the
public elsewhere. Except for 31 early fatalities. psychosis is the most grave and wide impact
of this accident, both at the regional and global scale. It caused the greatest medical. economic
and societal harm. The document rightly (although not explicitly) stresses that in the
contaminated areas the vast majority of about 5 million inhabitants receives now irradiation
from the Chernobyl fallout corresponding to a lifetime dose less than 70 mSv. which is lower
than the average global natural lifetime radiation dose of 170 mSv. and many times lower
than the natural doses in many regions of the world, and that therefore most of the excessive
restrictions imposed during the past twenty vears should be removed. The statements about
lack of increase of solid cancers. leukaemia. the number of stillbirths. adverse pregnancy
outcomes and delivery complications, refuting the false information on disastrous medical
sy effects of Chernobyl accident, disseminated en masse over the past twenty years, are also
&% valuable. There is no need to list here many other statements which are right and most helpful.
. We shall limit our comments to these parts of the text that need correction and to items that
are lacking.
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HB-LDI Therapy for Hurthle Cell Carcinoma







LOW DOSE IRRADIATION OF HALF BODY (HBI) OR TOTAL BODY
(TBI) OF PATIENTS WITH NON-HODGKIN’S LYMPHOMA

10r 3x/iwk x 5 wks = 150r
15r 2x/iwk x 5 wks = 150r

Sakamoto, et. al. J Jpn Soc Ther Radiol Oncol 9:161-175, 1997



COMPARISON OF LOW-DOSE IRRADIATION OF
HALF BODY (HBI) OR TOTAL BODY (TBI) OF PATIENTS
WITH NON-HODGKIN’S LYMPHOMA

4 year survival: TBI-HBI 84% Chemotherapy 66% (79% of TBI-HBI Survival)
9 year survival: TBI-HBI 84% Chemotherapy 50% (60% of TBI-HBI Survival)
3.7Y ) 9Y
< 100
>
> - 84%
) »
n
-E B
GJ -
2 65%
8 50 -
" P =0.05 P <0.01
- with TBI or HBI [n=23(177%)]
- ——— w/o TBI or HBI [n=94(75")]
- STAGES |, Il, Intermediate*, High*
0 L L L L | L L L L |
0 2 4 6 8 10
Years

Patients in both groups received chemotherapy and localized tumor high-dose radiation.

Sakamoto, et. al. J Jpn Soc Ther Radiol Oncol 9:161-175, 1997



RAPID REGRESSION OF NON-HODGKIN’S LYMPHOMA
TUMORS IN RESPONSE TO LOW-DOSE HBI OR TBI

CT (computerized tomographic) scan of upper nasal cavity before and after half body irradiation (HBI).
Nasal tumor, though outside HBI field, disappeared after low-dose HBI.

Takai Y, Yamada S, Nemoto K, et. al. (1992)
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Ron Mitchel paper at PBNC 2006

Summary implications for radiation protection system

« Conceptual basis for present system appears to be incorrect

« Belief that the current system and the LNT assumption are
precautionary appears to be incorrect

« Concept of dose additivity appears to be incorrect
« Effective dose (Sv) and the weighting factors appear to be invalid

 There may be no constant and appropriate value of DDREF for
radiological protection dosimetry

Use of dose as a predictor of risk needs to be re-examined
Use of dose limits as a means to limit risk needs to be re-evaluated

Ay,
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NUCLEAR ENERGY AND HEALTH

And the Benefits of Low-Dose Radiation Hormesis

Jerry M. Cuttler o Cuttler & Associates Inc., Mississauga, ON, Canada

Myron Pollycove o School of Medicine, University of California San Francisco,
San Francisco, CA

O Energy needs worldwide are expected to increase for the foreseeable future, but fuel
supplies are limited. Nuclear reactors could supply much of the energy demand in a safe,
sustainable manner were it not for fear of potential releases of radioactivity. Such releases
would likely deliver a low dose or dose rate of radiation, within the range of naturally
occurring radiation, to which life is already accustomed. The key areas of concern are dis-
cussed. Studies of actual health effects, especially thyroid cancers, following exposures are
assessed. Radiation hormesis is explained, pointing out that beneficial effects are expect-
ed following a low dose or dose rate because protective responses against stresses are stim-
ulated. The notions that no amount of radiation is small enough to be harmless and that
a nuclear accident could kill hundreds of thousands are challenged in light of experience:
more than a century with radiation and six decades with reactors. If nuclear energy is to
play a significant role in meeting future needs, regulatory authorities must examine the
scientific evidence and communicate the real health effects of nuclear radiation. Negative
images and implications of health risks derived by unscientific extrapolations of harmful
effects of high doses must be dispelled.



Conclusions

Nuclear energy Is blocked by antinuclear activists
who communicate myths about cancer

« Radiation scare is not debunked by anyone, and
there Is no outrage from professionals

* Nuclear regulations are overprotective and very
costly in dollars and time

Chernobyl victims suffered not from cancer, but
from “vegetative vascular dystonia” (depression)

“psychosis of fear”



Based on human data:

- single whole-body dose of 150 mSv Is safe
- continuous exposure of 700 mSv/y Is safe
- both dose exposures are also beneficial
Radioliodine not significant cause of cancer

Total-body low-dose radiation therapy can
orevent cancers and eliminate metastases

DNA damage rate for 1 mSv/y > 6 million times
ower than spontaneous DNA damage rate




All physicians are carefully taught
that any amount of ionizing radiation,
down to zero dose, brings a risk of
fatal cancer -- the LNT Hypothesis.

Error of Omission: Book does not
mention radiation hormesis. It totally
ignores the enormous amount of
scientific data, e.g. UNSCEAR 1994,

Haﬂl[]hl[]l[] Addendum B (192 papers) showing
that low doses and low dose rate

radiation provide beneficial health
effects (decreased cancer mortality).

orthe Radiplogis!

¥ Sixth Edition

Also see British Journal of Radiology,
“Mortality from cancer and all causes
A among British radiologists” by Smith
8 FEric J. Hall - Amato J. Giaccia and Doll, 1981

i | (= Llppmcott Wlll|ams & Wilkins

a Wolters Kluwer bus




¢ &/ Willful blindness” to radiobiological facts

=/ « caused enormous suffering, “vegetative vascular dystonia”
| (post-traumatic stress syndrome) in populations exposed
to low dose radiation (200 k Chernobyl clean-up workers,
90,000 Fukushima evacuees)

 Impaired patients’ access to CT scans, nuclear medicine
and low dose x-ray treatments for diagnosis and treatment
of serious ilinesses

 created barriers, delays and enormous costs for nuclear
. energy projects — a sustainable, affordable source of clean
energy

T



Radiation Exposures of 18,846 Plant Workers
2011 March 11 to November 30

Workers vs Dose since Mar 11

139 100 to 150 mSv
23 150 to 200 mSv
3 200 to 250 mSv

6 309 to 6/8 mSv

171 total, more than 100 mSyv

Compare 678 mSv with TBI LDI therapy:
150 mGy x 2/wk x 5 wk = 1500 mGy



Biopositive

Bionegative

1 10 100 1000 10000 mGy/year

As High As Reasonably Safe (AHARS)



http://search.japantimes.co.jp/cgi-bin/nn20111010al.html

The World's Window on Japan

The Japan'Times

ONLINE

Monday, Oct. 10, 2011

Prefecture to use ultrasound on 360,000 kids

Fukushima begins child thyroid checks

Kyodo

FUKUSHIMA — Fukushima started ultrasonic thyroid exams Sunday for the prefecture's
360,000 children aged up to 18 as part of efforts to monitor the health conditions of young

b



Radiation Protection Activity



Recommendations

Scientific societies should organize events
to discuss radiation and health

Regulatory bodies and health organization
should examine the scientific evidence

Stop regulating harmless radiation sources
Develop public communication programs
Stop calculating nuclear safety cancer risk

Raise radiation level for evacuation from
20 to 1000 mSv/year



Z. Jaworowski “Radiation Risk and Ethics”
Physics Today, Sep 1999, p 24-29

“The established world-wide practice of
protecting people from radiation costs
hundreds of billions of dollars a year
and may well determine the world’s
future energy system. But is it right?”




Cuttler, Tubiana, Pollycove and Sakamoto
Ottawa, Nov 1999
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