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Nuclear installations and
childhood leukaemia

Sir—Forman et al.' assert that on present
knowledge it is difficult to attribute their
findings of a raised incidence of child
leukaemia around nuclear installations to
ionizing radiation. This conclusion is
based on the premises that leukaemia risk
per unit dose has not been underestimated
and that computed population doses are
far too low to account for the increase.
Both assumptions are widely held among
cancer epidemiologists and radiobiol-
ogists, but remain open to question.

In the case of Sellafield, the dose calcu-
lations of the National Radiological Pro-
tection Board (NRPB) were characterized
by profound uncertainties, particularly in
the case of alpha-emitters such as Pu and
Am™*. The dosimetric models were essen-
tially those recommended in ICRP30
(International Commission on Radiologi-
cal Protection) for adult workers’. For
children and the fetus the NRPB made
rudimentary alterations to take into
account physiological rather than meta-
bolic changes, essentially changes in organ
dimension and mass*’. ICRP 30 states
clearly: “The Commission does not
recommend the use of the data and
models described in this report to estimate
committed dose equivalent to members of
a population, for example from radio-
nuclides in the environment, by adjusting
solely on the basis of differences in mass of
organs or magnitude of intake™. Yet,
because of the uncertainties, this is pre-
cisely what the NRPB was in large
measure forced to do.

Consequently, dose and therefore risk
was taken to decrease in reciprocal rela-
tion to the rapidly growing body of the
fetus and young child. For an alpha-
emitter lodged in the skeleton, tissue mass
is relatively unimportant, and at the cellu-
lar level alpha-dose averaged throughout
the tissue appears biologically almost
meaningless. To calculate the risks of
alpha-induced leukaemia it would be
necessary to know the exact location of
leukaemogenic cells, yet this information
is simply not known’. For example,
lymphatic leukaemia has not been in-
duced in the lungs of dogs or mice, but it
has in rats; Sir Edward Pochin of the
NRPB has remarked in this regard: “I do
not know whether we are closer to the
dog, the mouse, or the rat in terms of
lymph-node behaviour™".

Risk factors are similarly disputed, and
the study" cited by Forman et al. in sup-
port of their conclusions is but one contri-
bution to an extensive controversy over
this question. Uncertainty over alpha
dose-response is particularly acute®”.

Because there is judgement as well as
technical evaluation of the data, it is inevi-
table that there will be dissent from the

values put forward; there is no evidence to
disprove the ICRP risk factors, but
neither is there evidence to verify them".
Given that the pattern of child lym-
phatic leukaemia around nuclear installa-
tions is most unlikely to have occurred by
chance, that it could indeed have been
caused by ionizing radiation, and that we
know of no other likely cause, it would
seem at least prudent to give the benefit of
the doubt to the local populace, and not,
as it has been, to the nuclear industry.
Davip CroucH
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Why cystic fibrosis is on the
increase

Sir—In a recent News and Views article,
Rotter and Diamond' described four
principles by which recessive alleles res-
ponsible for inherited diseases may be
maintained at high frequencies. The most
common deleterious recessive among
Europeans, that which causes cystic
fibrosis (CF), seems to owe its high fre-
quency to yet another cause.

In 1965, Danks et al.’, working in Mel-
bourne, reported indications of increased
fertility associated with CF. Grandparents
of patients, unaware of their carrier
status, were found to produce on average
4.75 live offspring, of which 3.42 them-
selves reproduced, whereas matched con-
trol couples produced only 4.13 offspring
of which 3.30 had children. This finding
was confirmed by Knudson er al.’, who
found that grandparents of Californian
patients had produced on average 4.34
children, compared with the 3.43 of con-
trols, 3.86 and 3.02 respectively surviving
to adulthood. Danks et al. also recorded a
striking excess of males (1.54:1) among
sibships containing CF patients.

These analyses provide no indication
whether the effects of CF on fertility and
sex ratio operate through male or female
parents, but my colleagues and I found*
that the families of blood-related uncles of
British CF patients, half of whom should
be carriers, averaged 2.78 children, while
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aunts’ families, averaged 2.19, and un-
related, matched controls 2.35. Although
these differences are not statistically signi-
ficant, uncles were the only group to
exceed their originally intended family
size and not want more children. No child-
renin any group had CF. The ratio of male
to female children in uncles’ families was
1.78, while that in aunts’ was 1.19 and in
controls was 1.00, representing a signifi-
cant excess of boys in uncles’ families.

Taken together these data indicate that
the CF allele increases the fertility of men
who carry just a single copy, but this
relates to the production of male offspring
only. Knudson et al. calculated the rate of
increase of the CF allele as around 0.8 per
10,000 per generation, but their calcula-
tions do not include the contributory
effect of sex ratio, which ensures over-
representation of the more fertile carrier
males in the next generation. In the
modern world we must add to this the
contribution of CF homozygotes who can
now survive to maturity.

The CF allele arose perhaps 23 genera-
tions ago’ and has been increasing in
frequency ever since. At present about
one in every 25 white people are carriers.
We can expect this proportion to be very
much larger in future generations.

DoriaN J. PRITCHARD
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Cross-talk between PKC
and cyclic AMP pathways

Sir—In a recent letter to Nature, Yoshi-
masa et al.' show that on exposure of frog
erythrocytes to phorbol ester, phosphate
(*P) is incorporated into the catalytic unit
of adenylate cyclase, and there is a
twofold increase in cyclase activity of
detergent-extracted cell membranes. In a
separate experiment, the authors show
that  phorbol-ester-activated  protein
kinase C (PKC) can induce the phosphory-
lation of bovine brain adenylate cyclase.
They conclude that kinase C can activate
the cyclic AMP pathway by phosphoryla-
tion of the catalytic unit of adenylate
cyclase. The authors do not, however,
present any quantitative relationship
between the extent of adenylate cyclase
activation and that of enzyme phosphory-
lation in their experiments. It is likely that
the yield of adenylate cyclase solubiliza-
tion is higher in the phorbol-ester-treated
membranes and therefore that higher
activity is observed in the detergent
extract. The authors also do not show that
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