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to 5 weeks. Slo*, repair was aguin demonstrated for X_rays, but was not found raith

(Elk
irradiation. In contrast, there §as significant rapid rcpair of sublethal damage
type) found after t hour B'ith neutrons,

'l'he implication of these rcsults, if they were gencral and not limited to the mouse lung,
is that the r.b.e. fot neutrons rlor.rld increase as the overall treatment time was incleased.
This *ould mean (a) no advantage in sparing late normal tissue damage with ncutrons by
extending the trcatment time, and (ó) that retreatment after neutrons might be even mr;re
hazardous than after X-rays.

Effecta of ftactionated irradiation with 300 kV X'rays and
15 MeV neutÍons on the rat spinal coÍd

l/ I í-, I-l A, J. \'ÀN DER KocEL, H. A. SIssINoH and J. ZoErEl-tEF
t'{)' w ' Radiobiological Institute 'I'No, Rijsu'ijk, The Netherlands

'l'he d€velopmeflt of ÀS a"*rn" is one of the most severc complicàtions of radio-
therapy, and for clinical application olfast neutrons, !,b.e. values are required. Experiments
oÈ the rat spinal cord havc bcen performed to study thc r'b.e. for the development of
paralysis over a clinically relevant dose-range. Ivlale WA(i/Rij rats were locally itradiated
on the lumbosacral spinal cord with average daily doses of 86 5 rad (D,:834rad;
Dy=3'l rad) up to 2500rad in 29 fractions. ,\t thr: lorvest dose used, 1990rad in 23

fractions, 50 per cent of the rats devclopcd paralysis This shou'cd that no incrcase in
tolerance is obtained when a neutron dose on the sp;ral cord is administcrcd in 23 lractions
instead of in 5 fractions. In contrast, the tolerance dose of X-rays sho*'s a strong increase
with decreasing doses per fraction, resulting in an r.b.c. of 3 6 at a neutron dose of
86'5 rad/fraction.

Preliminary rcsults indicated that with an incrcasing number of fractions, the latcnt
period dccreases for the same total neutron dose, a phenomenon not obserr-cd for X-rays.
A noteworthy side-efiect of itradiation with neutro[s is the induction of lymphosarcomas.
These tumours developed in 4 pcr cent (5/125) of the rats, irradiated with doses in the range
of 1500-2500 Íad, after a mcan latent period of 200 days, and in only 0'3 per cent (3/1000)
of the X-irradiated rats aftcr a mean latent period of 500 days.

The effect of x-rays and 14 MeV neutrons on the growth
of the mouse tibia

D. Goszauz and K. Bntun
Department of Radiothcrapy, Wilhelmina Gasthuis,

Univetsity of Amstcrdam, Amsterdam, The Netherlands

The epiphyseal disc of the long bones is responsible for longitudinal growth. Con-
siderable changes in this disc occur with ageing: change in thc number ofclonogenic cells;
changes in growth-ratc; rate of apposition of bone; changcs in vascularization and due to
this also changes in oxygenation. All thesc factors rnay modify the radiosensitivity and the
absorption of X-rays and neutrons. As a consequence, thc 6nal eÍiects can dilïer
substantiall-v for irradiation at diflereot ages, In this context, it was intercsting to compare
the effect of X-ra,vs and neutrons at tlvo different ages. Dose-elïect curves for X_rays and
neutrons were obtained for mice that were onc or thrcc lveeks old at the time of irradiation.

'['wo paràmeters \\,ere evaluated: the ratio bchÀeen the length of the treated tibia and
thàt of the untÍeatcd controls at a sclccted time :lfter irradiation; and the ratio betwccn
actual gÍorvth and potential growth. 'l'his last parameter takes into account thc gro\À'th that
has already occurrcd at the momeDt of irradiation. When the first Parameter was used,
both X-rays and ncutrons were more effective in micc irradiated at the age of I rleek, For
the second parameter X-ra-vs up to a dosc of 1000 rad had the same effect in mice of 1

and 3 weeks old, Aftenvards the l-wcek-old mice were more sensitive.
For neutrons, 1- and 3-rvcek-old mice showed more or less the same sensitivity. R.b.e.

values were derivcd I«rm the two parameters mentioned abovc. As expected, r.b.e.
values in both cases decreased with iocreasing neutron dose. For the ratio length after

R.B. 2 D

TNO

2a7 47

o

o

t

il




