9.1

X
explanation
ICRP
9.2
DNA critical molecules
destruction alteration
DNA

genomic instability
induced repair efficiency

viability
DNA
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Bradford Hill

biologically plausible

ICRP
health detriment
rearrangement
bystander effect
integrity
DNA
DNA

identity



9.3

OH 100 eV
4 OH H’
DNA
ICRP
RBE 20
LET: Linear Energy Transfer LET X
LET
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LET mGy mSv
0.9 1 1
0.4 20 0.001
0.005 0.1 0.00001
<50 <50 <50
<5 <50 <0.5
<25 <50 0.007
9.4
thermal error erosion cellular oxidative metabolism
non-specific aging
LET
70 1 mSv
critical nature
ICRP
DNA
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loss of viability

local signalling process

chromosome aberration

DNA

DNA

DNA

DNA

oncogenes
10

10 mSv
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signalling

Little 2002, Hall 2002

9.5 ICRP ECRR
ICRP
LNT
9.2
DNA
LNT
951 ICRP 2 2
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DNA
double strand break
1 1 1 | 1 1 |
1 mSv 600 eV
8
110"
1x<10®
Sr-90 Y-90 Te-132 1-132
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95.2
lipid membranes X
Na-23 Petkau

critical target

collapse
anti-oxidant stress enzyme
superoxide dismutase

supra-linear

Kinetics theory:

rate equation

Langmuir type isotherm
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superlinear curve

; Langmuir type isotherm

9.5.3

Burlakova
biphasic

meta-analysis:

1 mSv DNA

DNA

http://aoki2.si.gunma-u.ac.jp/lecture/meta-analysis/
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9.5.4 biphasic polulation

Busby
X
Elkind
Bergonie and
Tribondeau, 1906
non-replication mode GO

DNA

600 DNA
uridine 1-125

DNA DNA
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1990

Busby, 1995

955 Population sensitivity
LSS

ataxia telangiectasia

DNA sensor protein
6
hetezygous
9.5.6 Hormesis response
in vitro
hormein
dip

effect
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ATM

ATM

protective



100 mSv

1.
2. immune system surveillance
3.

| | 1 | | | 1 |

hemoglobin-oxygen dissociation
suntanning
short term advantage
DNA long-term loss of

viability

biphasic curve
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hormesis dip

repair system poisons

9.5.7
ICRP

universal
fatal reductionism
10 mSv
supralinear fractional exponent
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function

9.6
non-lethal
critical system
9.7
9.4.4
GO

DNA
G0-G1-S-G2-M
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1960
scheme
ICRP
progression
sub-lethal exposure
1995
window

Second Event Theory

GO
sequence

M Mitosis
10 15



fixed mutation

LET
600
DNA
GO
10
1995
2000
1
1
Miller, 1999
2
2 2
Second Event source
Sr-90
Sr-90 64
Y-90

DNA

speculative nature
plausibility
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9.8

9.8.1
system of immune surveillance organ
transplant drug ; cytostatic drug

ICRP

9.8.2 Cell proliferation fields
Sonnenschein  Soto, 1999
tissue
cell communication field effect
metazoa
metaphyta
Sonnenschein Soto field

9.9

biochemical affinity organ

ICRP scheme:
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hazard

Sr DNA DNA phosphate backbone
Strontium Phosphate
co-precipitation DNA
Sr-90 Sr-89
DNA
Ba

Trojan Horse

Sr-90/ Y-90
Sr-90 Y-90
-90
Cs-137 interface
synaptic junction
9.10 Transmutation
ICRP
C-14 T-3 S-35
macromolecule DNA RNA
activity biological integrity
100,000
C-14

Hydrogen Bond
DNA
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disulphide bridge

9.11

100 nm 100

0.1
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S-S



