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Letter to the Editor

Tumour induction by methyl-nitroso-urea following
preconceptional paternal contamination with
plutonium-239

Sir There appears to have been no attempt to randomize parent:
We read with interest the paper by Lord et al (1988)/(Cancer between the twé&**Pu-paternally irradiated and control groups. In
78: 301-311). On the basis of their findings the authors state théine light of the very high tumour rates in the control group this
‘there are no grounds for suggesting that these results explain theakes the interpretation of the results of the study problematic. As
Seascale phenomena’. On the other hand, the authors do appeadigcussed by Selby (1990), when the ‘spontaneous’ tumour rates
see a role for their observations in cancer induction in offspring irre high, the observed differences betw&&u-paternally irradi-
man, since they consider it ‘possible that ... offspring of fathersated and control groups may arise from segregation of pre-existing
similarly exposed, albeit at considerably lower dose levels, coulthutations in these groups. In addition, there does not appear to
also carry such an increased susceptibility to a secondary insultiave been any attempt to assess tumour incidence in animals
There are a number of features of their results, together with ‘&lind’ to their exposure status, so that ascertainment bias may be
number of other studies not discussed in the paper, which do nptesent.
support this proposition. In the West Cumbria leukaemia and lymphoma case-control
One feature of their study (Table 6 and Figures 5 and 6) was thatudy, Gardner et al (1990) found a statistically significant associ-
leukaemia and lymphoma rates were higher in methyl-nitroso-ureation between relatively high external doses of radiation measured
(MNU)-treated offspring of male mice injected with 128 B§af by film badges worn by men employed at the Sellafield nuclear
2%y than in MNU-treated offspring of fathers injected with installation before the conception of their children, and the inci-
256 Bq gt of 2%Pu, with the rates in both groups higher than in thedence of leukaemia in these children. At the time it was suggested,
MNU-treated offspring of carrier (unirradiated) animals. Lord et alfor example by Beral (1990), that the external doses may have
(1998) argue that such a non-monotonic dose-response might been a surrogate for doses received from internally deposited
explicable by cell-sterilization effects of the sort observed in theadionuclides. However, in a comprehensive study of cancer in the
UK ankylosing spondylitis patients (Smith and Doll, 1982; Weissoffspring of Sellafield workers, the Health and Safety Executive
et al, 1995). However, this comparison is misleading. TheHSE, 1993, 1994) found ‘an absence of any association with
spondylitics were a populatiafirectly exposed to ionizing radia- internal radiation dose’, including the dose from alpha-emitting
tion. It is difficult to see how the competing effects of cell-steril- radionuclides which was dominated by the dose from isotopes of
ization and mutation apply in the case of paternal preconceptioplutonium. These internal doses were calculated by the National
irradiation (PPI), where inactivation of a sperm cell would result inRadiological Protection Board from biological monitoring data
no offspring from that cell. The statistics given in Table 6 andheld at Sellafield. Consequently, the association between PPI and
Figures 5 and 6 are all conditional on there being offspring, so thahildhood leukaemia in West Cumbria concerns external, rather
the hypothesized cell-sterilization effect would disappear in relathan internal, dose.
tion to the end points considered there. Consequently, the absencelhe HSE study found that the association between PPI, as
of a monotonic dose-response for any of the measures given imeasured by film badges, and childhood leukaemia was confined
Table 6 and Figures 5 and 6 argues against a causal associatiorchildren born in the village of Seascale, and that there was ‘no
between these end points and PPI. indication of any association’ for children born outside Seascale
It is clear from Figure 6 that cumulative lymphoma yield is if (HSE, 1994). This is despite the fact that 92% of the children of
anythingreduced in the two paternally irradiated groups, although the Sellafield workforce born in Cumbria were born outside
as pointed out by the authors lymphomas (but not leukaemia§eascale and that 93% of the associated collective PPI dose wa
occur significantly earlier in the two paternally exposed groupsassociated with non-Seascale births (Parker et al, 1993). The
This apparently paradoxical result is a function of the very highHSeascale association of leukaemia with PPI is statistically strongly
leukaemia/lymphoma cumulative incidence (which in all groupsinconsistent with the lack of association found not only among
exceeded 70%); the main effect of PPI2B#Pu is to apparently children of the Sellafield workforce born elsewhere in West
increase the proportion of leukaemias relative to lymphomas.  Cumbria, but also with the results of studies of the offspring of the
There appears to be a more convincing PPl dose-response fontario and Scottish nuclear workforces and of the Japanese
the chromosome aberration data. However, the elevation in chr@étomic bomb survivors (Little et al, 1994). The association of
mosome aberration rate is only significant for bone-marrow cellsleukaemia with PPl in Seascale is also statistically inconsistent
and not spleen cells; even for bone-marrow cells a statisticallwith the absence of such an association in the offspring of Danish
significant elevation in chromosome aberration rates (and aeurosurgical patients who had received substantial testicular
monotonic dose—response) is only observed for 2-day cultures, bdoses of alpha radiation as a result of the administration of the
not for 7-day cultures. Given the multiplicity of culture times anddiagnostic contrast medium Thorotrast (Little et al, 1996).
samples considered it is difficult to attach much significance tdRecently, the record linkage study of cancer in the offspring of
this finding. radiation workers in Britain found no evidence of associations of
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leukaemia or lymphoma with PPI dose (Draper et al, 1997). ThBEFERENCES
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