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Turnour and normal tissue effects of accelerated neon ions

K. K. F(r, T. L. PHrLLrps, L. GoLDs'r'ErN, G. Ross and L, W. LqNe
Laboratory of Radiobiology and Section of Radiation Oncology,

Universit-v of Califomia, San Francisco, U.S.A.

Hcavy ions generated by the Bevalac at the Lawrence Berkeley Laborator-v in Ilcrkclcy,
California, are currently under investigation for use in clinical radiotherapy. 'l'o determine
the r.b,e. for tumour and normal tissues and thc oxygen enhancement ràtio (o.e.r.) of the
neon ions, we have exposed the FIM'I'6 tumour, rnousc jejunum and oesophagus in the
plateau and distal spread<rut tsragg peak regions of the neon beam, The r.b.e. was greater
in the distal peak than in thc plateau and greater for hypoxic cells than oxic cells at all
dose-levels. 'I-he r.b.e. increased lvith decrease of neon dose pe! fraction. At comparable
dose-levels, the r.b.e. $'as greater for the tumour than for the jejunal crypt cells in the
distal peàk. For esophageal lethality thc r.b.e. was 1'13 in the plateau and 150 in the
distal peak. At a dose of 200 rad pcr fraction the o.e.r. decreased from 2-9 for 137Cs to 2 7
for neon plateau and 1 5 for neon distal pcak. Neon ion irradiation seems potentially more
advantageous than 15 MeV nelrtrons and low-LET radiation for clinical use because of
increased relative depth-dose distribution in tissue, decreased o.e.r. and possiblc greatcr
therapcutic Íatio.

Survival of cells frorn different types of aniÍnal tuÍrtour after
iffadiation with fast neutrons

J. J. tsRoEnsE, G, W. BantN»sI;N and J. F. (;AI§ËR

Radiobiological tnstitutc't'NO, Iiijsrvijk, The Netherlands

Stutlies of the response of various normal tissues have shown a considerable spechum
of radiosensitivities ofthe constituent cells to X-irradiation. The differences involve the
shoulder-widths as wcll as the slopes of the exponential paÍt of the survival curves. Similar
but somewhat smaller differences are obsetved after irradiation with 15 MeV neutrons.
The difiercnccs betr,'r'een the sensitivities ofcells to neutrons and X-rays are mainly attributed
to dificrences in the influence of àe accumulation of sublethal damage.

'l-o investigate whether therc are also systemàtic differences in radiosensitivity among
various types of tumour, ccll-survival characteristics have been studied u'ith 300 kV X-rays
and 15 MeV neutrons for nine different tumour cell-lines in culturc. 'l'he cell cultures
1r'eÍe derivcd from a number of expetimental rumours transPlantable in rats or mice,
including carcinomas, sarcomas and a l1'rnphoma.

Thc survival curves of the diflercnt cell-lincs shou large variations in radiosensitivity to
X-tays as well as to 15 McV neutrons. LaÍgest and smallest doses required to cause

50 per cent, 10 per ccnt and 1 per cent survival difier by factors of 4'6, 3'4 and' 3'2,
respectively, for X-rays and by Iactors of 3'5, 30 and 29, respectively, for l5MeV
neutrons. R.b.c. r'alues of 15 MeV neutrons range from 1 8 to 3 3 for the 50 per cent
survival levcl, but are much more similar at lower percentages survival. It can be con_

cluded that fast neutrons will only provide a clinical advantage for combinations of §pecifrc
tumour types and the specifrc normal tissue rvhich is considered to be dose-limiting for the
radiotherapy treatment considcred.

Slow repait after X-rays or fast neutrons

S. B. FIELD and SHIRLEY HoRNSEY

MRC Cyclotron Unit, Hammersmià Hospital,
London W12 0HS, England

'fhe response of mouse lung to diÍferent treatment methods has been assessed using thc
LD/50 between 40 and 180 days sfter irradiation of the thotax.

Previous investigations indicated the existence of a slow repair process occurring between
doses of X-rays, with a half-time of about 100 hours. The work has beeg r€peated \rith
both X-rays and fast neutÍons, using two doses separated by intervals of time ranging from
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