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Comment on “Biological Effects of Stellar Collapse to photons, the rate of fatal cancers would%& 1071
Neutrinos” per exposed individual. For comparison, humans are
subject to a lifetime cancer mortality rate of about 20%

Collar has recently presented important conclusion$l2]. Given this fact, it is unlikely that an increment

on this subject [1]. Here we wish to point out relatedof even 1% in this mortality rate is sufficient to result

considerations that merit further discussion. in the extinction of species. For0™® Gy due to the
Several references cited by Collar are basedhoritro  neutrino recoils to result in a fatal cancer production of

studies. The connection of results frdmvitro studies 1% per exposed organism, the RBE must=2 X 10’.

with in vivo conditions, exemplified by cancer induction, Currently accepted RBE values assigned for all types

presents specific problems, not discussed by Collar, whichf damage inclusive of cancer induction, do not exceed

have been described elsewhere [2]. approximately 200 [10,13]. RBE values determined in
Assuming GH,,O;/N; to be “representative” of bio- recent work involving high LET ions [5-9] are bound by

logical tissue is not necessarily valid when effects onthis value, which is far smaller than that needed to support

DNA are considered. It neglects the presence of heavigCollar's conclusion.

elements such as the phosphorous in nucleotides (9%—The authors have benefited from helpful comments

10% by mass). The effect of these recoil ions on DNAfrom A. Elwyn, R. Walton, K. Vaziri, N. Grossman,

was not discussed by Collar. and L. Belkora. This work was performed at the Fermi
References [3] and [4], cited by Collar, expressNational Accelerator Laboratory under Contract No. DE-

conclusions, with suitablecaveats that unique and AC02-76CH03000 with the U.S. Department of Energy.

important biological effects may result from high linear-

energy-transfer (LET) radiation. However, seriousd-D. Cossairt* and E.T. Marshéll

reservations about drawing definitive conclusions appear Férmi National Accelerator Laboratory

in Ref. [4] where it is stated that much more experimental P-O- Box 500, Batavia, lllinois 60510

and theoretical work is needed to understand these effects.

Furthermorg, Ref. [4] states, “Furthgr understanding O0Received 6 March 1996 [S0031-9007(97)02395-8]

these questions could lead, in futusc], to substantial pacs numbers: 87.50.Gi, 97.60.Bw, 98.70.Sa

increases or decreases in estimations of risk.” A number

of more recent studies that better define the boundaries of *Electronic address: Cossairt@FNAL.GOV

the effects of high LET radiation have now been reported ~ 'Electronic address: Emarshal @FNAL.GOV

[2,5-9]. [1] J.L. Collar, Phys. Rev. Let76, 999 (1996).

Collar has pointed out that if the average recoil results [2] J-E. Turner and R.J. M. Fry, Radiat. Prot. Dosi2, 189

in interactions with 3.6 nucleosomes out dfX 107 per 3 |(_1£\9/\S/)4g venbush and L. A. Braby. Health Phes, 251
cell nucleus, there is a 97% certainty that at least onel®! (1988) rackenbush and L. A. Braby, Health Physh,

nucleosome is hit. In our view, the author has not |y p '3 Goodhead, Health Physs, 231 (1988).

established a confirmed link between such “hits” and the [5] M. Scholz and G. Kraft, Radiat. Prot. Dosing2, 29

formation of malignant foci. Other possible results of (1994).

such “hits” discussed elsewhere [2,5-9] are ignored. [6] T.J. Jenneet al., Radiat. Prot. Dosim52, 289 (1994).

Collar has referred to “effectively infinite” values of [7] J. Kieferet al., Radiat. Prot. Dosim52, 295 (1994).

radiobiological effectiveness (RBE). RBE is defined as [8] A.A. Edwardset al., Radiat. Prot. Dosim52, 299 (1994).

the ratio of the absorbed dose of reference radiation,[9] G.W. Barendsenet al., Radiat. Prot. Dosim52, 359

usually taken to be x or gamma rays, required to produce  (1994).

a specific response to the absorbed dose of the givdﬂlo] The Relativ_e Biological Effect_iveness of Radiation; o_f Dif-

radiation required to produce an equal response [10]. One ferent Quality, Report 10fNational Council on Radiation

can estimate a value of RBE for the radiation damag? Protection and Measurements, Washington, DC, 1990).

due to the neutrino recoils for a particular end point 11] Recpmm_endanons qf the International Commission on
. . Radiological Protection, Report 6QPergamon, New

such as fatal cancer. An established measure of risk York, 1991).

for Homo sapienexposed to photons & X 1072 latent  [15] 4. Cember, Introduction to Health PhysicgPergamon,

fatal cancers Gy' (Gy = Gray) [11]. The absorbed dose New York, 1983), p. 184.

calculated by Collar due to a stellar collapse at 1 parsefi3] Health Effects of Exposure to Low Levels of lonizing

from Earth is=10~% Gy. If this absorbed dose were due Radiation(National Academy Press, Washington, 1990).

1394 0031-900797/78(7)/1394(1)$10.00  © 1997 The American Physical Society



