
• Fetal and Juvenile Radiotoxicity 

A number of studies conducted under this project have demonstrated that many of the biological 

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. 

LATE EFFECTS OF 239pu ADMINISTERED AT REPRESENTATIVE STAGES OF GESTATION 
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Prenatal exposure to 239pU depressed offspring growth and survival rates in a relatively 

dose-related fashion. Histopathological evaluations of the tumors and other lesions removed 
at necropsy are currently underway. 

Previous studies in this laboratory 
provided 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 lifespan evaluations 
following exposure during early gestation, 
such studies were initiated (Annual Report, 
1976). 

Pregnant Wistar rats were injected 
intravenously at 9, 15, or 19 days of 
gestation (dg) with 0, 0.3, 3, or 30 wCi/kg 
of 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 risk. Growth rates and 
survival times were monitored for 30 months 
after injection of the dams. 
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As reported previously (Annual Report, 
1978), male offspring exposed to the highest 
dose (30 wCi/kg) had significantly lower 
body weights than their respective controls 
(Figure 47A). This has now been shown to be 
true for the female offspring as well. Addi
tional analyses are required to evaluate 
possible effects on growth and survival 
from the interaction of different stages of 
gestation with dose (Figure 478). 

Cumulative mortality among the offspring 
exposed to the highest dose (30 wCi/kg) was 
higher than that of the controls during most 
of the 30-mo observation period (Figure 48). 
Median survival times, however, were not 
greatly shortened and show little effect of 
sex and the stage of gestation when exposed. 
This finding differs from the dose-related 
decrease in median survival times reported 
for the dams (Annual Report, 1978), but 
this probably reflects the fact that only a 
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FIGURE 47. Late Effects of mpu Administration at Representative Stages of Gestation 
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FIGURE 48. Longevity of Offspring 
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small portion of the dose administered 
intravenously to the dam reached the off
spring in utero. Cumulative radiation 
doses to the fetuses and neonates during 
the perinatal period were similar for all 
age groups. Further dosimetry measurements 
are required for the subsequent maturation 
period. 

The rats were monitored throughout their 
lifespan without intervention, except for 
surgical removal of mammary tumors as soon 
as they were detected. Moribund animals 
(sacrificed prior to death) and survivors 

at 30 mo of age were necropsied. Tissues 
showing gross pathology are being studied 
microscopically. No maternal tissues had 
obvious dose-related increases in incidence 
of lesions (Table 53); this may be due, in 
part, to the significantly shortened life
span of the middle and high-dose maternai 
groups. Further analysis of the offspring 
tissues may reveal dose-related differences. 
From 52 to 96% of the adult pregnant rats 
were examined for evidence of pathology at 
necropsy; approximately 64 to 96% of these 
animals had tumors, the majority of which 
were benign. 

TABLE 53. Maternal Histopathology 

Pregnant Nonpregndnt 

Dme il-'CI/kg) Dose iPCi/kg) 

Group Size 0 0.3 3.0 30.0 0 0.3 3.0 30.0 

Number Dosed 30 26 32 27 6 6 

Number Examined 27 25 26 14 7 

Tumor Incidence 

Number with Tumors 26 22 23 9 7 4 

'X, with Benign Tumors (a) 85 76 62 29 86 80 100 0 

'X, with Malignant 19 56 46 50 29 0 100 33 
Tumors (a) 

'X, with Benign and 11 36 19 
Malignant Tumors (a) 

14 14 0 100 0 

Primary Tissues AffeCled (%1 

Breast benign 13 17 16 4 4 

malignant 0 0 

Pituitary benign 15 2 

malignant 

Bone benign 

malignant 4 

(a) Based on number of rats necropsied 
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