Using dose
for effect prediction
- a challenging task -

M. Abend
Bundeswehr Institute of Radiobiology, Munich, Germany
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* gene expression >
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E. Hall, Radiobiology for the Radiologist, 5th edition, 2000
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Dose-effect relationship
... known modifier related to EXPOSURE
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* radiation quality

* fractionated exposure

 dose rate

* partial/total body irradiation

 homogenous/inhomogenous
exposure

* external/internal contamination
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physical phase: absorbed energy (excitation + ionization) 1018104

chemical phase: hydrolysis, formation of radicals _

biochemical phase: direct and indirect action on target molecules
(breakage of chemical bonds)

biochemical changes on macromolecules

(nucleid acids, proteins, lipids; altered 3D
confirmation and function)

biological phase: - chromosomal changes, gene aberration
- morphological changes + cell cycle alterations
- cell death, mutagenesis
- death of the organism
- epigenetic modification, cancerogenesis
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Dose-effect relationship

.. known modifier related to biological processes
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... known modifier related to biological processes
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Palcic and Skarsgard, 1984, modified
*OER, oxygen enhancement ratio
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... known modifier related to
EXPOSURE & BIOLOGICAL PROCESSES

1. radiation quality

2. fractionated exposure

3. dose rate

4. partial/total body irradiation

5. homogenous/inhomogenous exposure
6. external/internal contamination

7. radiosensitivity

8. cell cycle dependency

9. oxygenation
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&N histories (whole body, single dose)

ol HARS d(ejgrez 5 1 Gy,
@ 1 predominantly
@ 2
- & & HO
s * 4
"y 40 >5 @y
C ] .
o o predominantly
g ———® o H3/4
e | =’ » > 1-5 Gy
T 207 \ I s T B either H1, H2 or
= -LE()H:‘
¢ s ol
04w o @
<=1 >1-2 >2-3 >3-4 >4-5 >5-7 >7

dose categories (Gy)

Limited significance of dose for clinical outcome prediction
Port et al. RadRes 2018
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Doge — effect prediction

radiation quality

fractionated exposure

dose rate

partial/total body irradiation
homogenous/inhomogenous exposure
external/internal contamination

e clinical signs & symptoms*
e gene expression* —>
e protein expression*

—>

radiosensitivity
cell cycle dependency
oxygenation

*bioindicators of effect
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EXERCISE

clinical
- signs &
_________ symptoms % m
for triage ... short cut

...integrating modifiers of
exposure and biological
processes for effect prediction



