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The relative biological effect (RBE) for various radiation types with high 
linear energy transfer (LET) has been determined for many different 
biological systems. We have previously published a study comparing the 
RBE-LET relationship for multiple particle types1. The analyzed data 
demonstrates a high degree of agreement with respect to the RBE-LET 
dependence within the general error band formed by the numerous 
data points throughout all different particle types. 
 

To evaluate the RBE-LET relationship across a range of different cell 
lines with previous published RBE data. 
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92–1 (Human malignant 
melanoma)
A-172 (Brain, glioblastoma)

A-549 (Lung, 
Adenocarcinoma)
AG1522B (Normal human 
foreskin fibroblasts)
Becker (Brain, Astrocytoma)

BxPC-3 (human pancreatic 
cancer cell line)
C32TG (Human malignant 
melanoma)
CHO (Chinese Hamster 
Ovarian Cells)
H184B5F5-1M/10 (Human 
Breast Epithel)
HE (Human embroynic 
fibroblast like cells)
HSG (Human neoplastic 
salivary duct epithel cells)
T1 cells (Human kidney cells)

V79 (Chinese Hamster lung 
fibroblasts)

Previous  published data for a number of different particles, end-
points and cell types has been collected. The data contains both in 
vitro and in vivo studies. At present, the database contains more than 
800 data points from 55 different publications. This enables us to 
compare data from a range of studies. Previously published in vitro 
data was found for 242 RBE data points from 26 publications on 
inactivation of 14 different mammal cell lines irradiated with carbon 
ions at different LET values. As RBE is highly dependent on endpoint, 
we discriminated the RBE-LET relationship at the same endpoint (10% 
survival in colony formation). Furthermore, only dose-averaged LET 
was considered, as well as cells irradiated under normoxic conditions. 
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Fig 1: LET-RBE plot for various cell lines irradiated with carbon ions at 
different LET. As reference beams, both X-rays, 60Co and 137Cs was used 

Fig 2: D10  for various cell lines for X-rays and for carbon ions at different LET 

Fig 3: The same LET-RBE plot as in fig 1, with the respective reference 
beams, X-rays, 60Co and 137Cs indicated 
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A dependence of the RBE on cell line cannot be concluded at 10% 
survival. Together with the earlier findings regarding the RBE-LET 
dependency for different particle types, the current obeservations 
lends credit to the earlier idea that dose-averaged LET indeed may be a 
suitable parameter for describing the RBE at a fixed endpoint. 


