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The distribution of 239pU in tissues of mothers and their offspring, as well as in other 
fetoplacental unit components, was measured following intravenous injection at 9, 15, or 
19 days of gestation. Deposition levels and retention were markedly different at the earliest 
time of gestation, but less difference was seen between the two later times. Radiation dose 
to the fetus was similar for all ages, but dose to specific organs and tissues varied with 
stage of gestation. 

Previous studies have demonstrated that 
there are qualititative and quantitative 
differences between the long-term effects of 
239pu exposure of perinatal and of more 
mature rats. Although the prenatal distri
bution and embryotoxicity of 239pu injected 
at earlier times of gestation has been 
evaluated, neither the postnatal distribu
tion nor the late effects of such exposures 
were determined in those experiments. This 
report presents the results of distribution 
studies, conducted concurrently with a 
life-span evaluation, following exposure to 
239pu at representative stages of prenatal 
life (Annual Reports, 1976 and 1977). 

Pregnant Wistar rats were injected intra
venously on days 9, 15, or 19 days of gesta
tion (dg) with 239Pu-citrate preparations at 
doses of 0, 0.3, 3, or 30 ~Ci/kg. A group 
size of 56 animals (approximately 1:1, 
male:female) was selected for each of the 
12 offspring groups. Surplus postnatal 
offspring from the two higher dose groups 
and animals injected at these levels from 
additional replicates were sacrificed at 
intervals starting at 1 day after exposure. 
Tissues of mothers and offspring, as well as 
those of the fetoplacental unit were sampled 
for radioanalysis and autoradiography to 
establish distribution and dosimetry. 

Distribution and retention data for 
representative structures are presented in 
Figure 3.27 as the concentration (percent of 
injected dose per gram) present at various 
times up to 7 days of age. Pooled values 
for the two higher dose levels have been 
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used, since no marked dose-related differ
ences were noted. Tentative broken lines 
drawn through the data were used to estimate 
the average radiation doses to these struc
tures. Shapes of these curves should not be 
construed as indicative of any specific 
processes. Nevertheless, they appear to 
reflect maturation at the time of exposure 
and are probably influenced by dynamic 
processes such as maternal deposition of 
239pU, sequential shifts in fetal nutri
tional source from visceral yolk sac to 
chorioallantoic placenta to suckling, and 
interrelationships of ontogeny, growth, and 
maturation of fetoplacental tissues. Thus, 
the concentrations in the fetus and fetal 
organs after injection at 9 dg lie well 
below those seen after injection at 15 or 
19 dg, and the locations and shapes of the 
crude curves show stage-related differences. 
The concentrations after injection at 19 dg 
tend to be greater than for injection at 
15 dg, although the differences are not 
marked. The hepatic concentration approxi
mated that in the skeleton after injection 
at the later two times of gestation, and did 
not show either the slight decline observed 
in the calvarium or the marked decline noted 
in the femur following birth. These data 
are in general agreement with limited data 
from previous experiments. 

Cumulative radiation doses to the fetus 
and to the structures discussed (through 
7 days of postnatal life) were estimated 
from graphic integration of the areas under 
the lines in Figure 3.27. The cumulative 
dose to the fetus did not differ markedly for 
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FIGURE 3.27. Distribution and Retention of mpu Administered to Rats at Various 
Stages of Gestation. 
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different ages at exposure (Table 3.31). 
The cumulative doses to specific structures, 
however, were much lower after injection at 
9 dg than at 15 or 19 dg. 

TABLE 3.31. Calculated Cumulative Radiation Dose (rad) 
to Fetal and Neonatal Rats and Their Organs in Interval 
Between Indicated Day of Injection and 7 Days of Age. 

These data are being supplemented with 
radioanalytic data obtained from animals 
necropsied at subsequent postnatal ages plus 
data from previous and ongoing studies on 
actinide metabolism relative to age. It is 
anticipated that this will form a compre
hensive picture of the dosimetry relating to 
the primary experiment on the postnatal 
effect of prenatal 239pu exposure. 
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Time of Injection, dg 

Structure 9 15 19 

Fetus/Neonate 13.1 7.5 10.4 

liver 18.5 55.9 52.8 

Femur 15.9 36.5 40.4 

Calvarium 29.3 81.0 55.3 




