
• Fetal and Juvenile Radiotoxicity 

A number of studies conducted under this project have demonstrated that many of the bio
logical parameters used to calculate permissible levels of exposure of adults to radioactive 
materials are inappropriate for the rapidly growing infant or child or for the pregnant 

female. These include age-related differences in radionuclide deposition, distribution, and 
retention and associated differences in microdosimetry, as well as the greater intrinsic 
radiosensitivity of the immature organism. These findings emphasize the need for more 
detailed information on the metabolism and toxicity of radionuclides in the prenatal and 
juvenile mammal. The continuing objective of this project is to obtain such information, 
which is needed to establish appropriate exposure limits for radionuclides of greatest 
potential hazard to these age groups. 
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Evaluation of effects on postnatal growth and survival times up to about 21 months follow
ing 239pu administration support our working hypothesis that prenatal 239pu exposures may 
adversely affect the growth and survival of the offspring. 

Previous studies in this laboratory pro
vided extensive data indicating that there 
are age-related differences in long-term 
responses of rodents to plutonium (239pu) 
injection. Since these earlier studies did 
not include life-span evaluations following 
exposure during early gestation, such 
studies were initiated (Annual Report, 1976). 

Pregnant Wistar rats were injected intra
venously at 9, 15, or 19 days of gestation 
(dg) with 0, 0.3, 3 or 30 ~Ci/kg of a 239pu 
citrate preparation. Fifty-six offspring 
from each of the 12 age-dose groups, about 
evenly divided between sexes, were selected 
as a colony for this long-term study. The 
dams (at least seven per age-dose group) 
were also retained for estimating relative 
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risk. Growth rates and survival times have 
been monitored for the 2 yr since injection 
of the dams. 

Growth rates of female offspring were 
unremarkable for all 12 age-dose groups 
throughout the monitoring period. In con
trast, the male offspring given the highest 
dose (30 ~Ci/kg) had lower body weights than 
their respective vehicle controls. Since 
there were no significant differences among 
the three independent control groups for 
each stage of gestation, their values were 
pooled for comparison with 239Pu-exposed 
groups (Figure 3.25). The rank order of the 
body ~~eights in the high-dose male groups is 
dg 19 > dg 9 > dg 15 (Figure 3.25). 
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FIGURE 3.25. Effect on Postnatal Growth of Male Offspring of Rats Exposed to 
30 !lei/kg lJ9Pu at 9, 15 and 19 Days of Gestation. 

Too few offspring have died to date to 
permit evaluation of the effects of 239pU 
exposure on survival. There is an indica
tion that mortality among exposed offspring 
is higher than that of controls at the 
highest dose level for both males and 
females; no differences relative to the 
various stages of gestation at exposure 
are apparent. 

For the dams, median survival times of 
about 21,20,13, and 11 mo were estimated 
for 0, 0.3, 3 and 30 ~Ci/kg 239pU doses, 
respectively (Figure 3.26). Most dams given 
239pU gained weight more slowly than 
controls, in a dose-related fashion. These 
findings are consistent with the reports of 
others, and verify that the exposures pro
duced the expected effects for adult rats, 
and that the exposure regimen for the pre
natal groups was appropriate. 
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FIGURE 3.26. Duration of Survival of Pregnant Rats 
Following Exposure to lJ9Pu. 




