Biodosimetry

Certain cancers are associated with specific types of
chromosome aberrations

Large target size

Information on DNA repair/misrepair and repair kinetics



Ground base accelerator facilities -

- ¢ Loma Linda University
Protoas, 250 MeV
s BNL |
Fe, 1 GeV/u, 600 MeV/u
Ochers
¢ NIRS, Chiba, Japan
IC, 290 MeV/iu
Si, 400 MeV/iu
Ar, 550 MeVin
Fe, 200 MecV/u
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Chromosoms Aberration

AG1522 Human Fibroblasts, Gamma-rays,
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Total Exchanges per Cell

Human Lymphocyte
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Complex aberratlons/cell

Aberrations In' chromosome # 4 of human fibroblast cells
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Frequency of Aberrant Spreads
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Human lymphocytes expns'ed to 290 MaV/u narhunl ions
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Matsubara et al. (8
Rimpl et al. (7) | '
Edwards et al. (5) Ce
Todorov et al, (6)

Takatsuiji et al. (9)

Takatsuji of af. (14) |

Edwards et al. (10)

Present resuits
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e
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~ FEG. 4. RBE for interchromosome exchanges in human lymphocytes
as a fueciion LET (data fitted by eye). Interchromosome exchanges are
represented by dicentrics nsing solid staining, and by total exchanges with
thee FISH technique.



Proton experiment at Loma Linda University

Sample: Human ljrmphﬂcytas

Energy: 250 Me? .

Dose: 7.5 — 60 cGy

Dose rate: 7.5 ¢Gy/hr, 30 ¢Gy/hr, 70 ¢Gy/min
Shielding material: Al 0 and 15 g/om®
Harvest method: Chemical-induced PCC

Amakysis:
Chromosomes #1 (orange), #2 (green) and #5 (yellow)



Fraction pf aberrant calls
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Human lymphocytes exposed to 250 MeV/u protons

Illlll.i LI | I f I L L

_'_*rfl E-I T

Tl

PP T

E A 1 L

F 1 1 1]

1 bl 1

L L I 1 1 | Y| I 1 i 1 1 I 1 1 1 1




Percentage of initial breaks

Kinetics of rejoining of chromatid breaks in G2 cells

Si (55keV/um)
C (80keV/um)
Iron (440keV/pm)
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Initial Breaks ( breaks/Gy)
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¥uture research

+ Low dose and low dose rate effects
» Effects of sccondary neutrons and other secondary particles

+ Piosignature of radiation quality



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

