
• Gut-Related Studies of Radionudide Toxicity 

This project is concerned with the behavior of radioactive materials of importance in the nuclear 

industry that may be ingested as a consequence of a reactor accident, from unavoidable occupational 

exposure, or after release to the environment and incorporation into the food chain. Current emphasis is 

directed toward evaluating hazards from actinides that pass through the gastrointestinal (GI) tract after 

ingestion or as a result of clearance from the lung, and the effect of animal age or species, or the influence 

of chemicophysical state of the radionuclide on GI tract function. 

TRANSPLACENTAL ABSORPTION OF 238 pU IN RATS AND GUINEA PIGS 

Investigator: M. F. Sullivan 

Technical Assistance: L. S. Gorham 

Pregnant rats and guinea pigs were injected intravenously with 238pu citrate to determine 

if the potential for in utero accumulation of 238pU by these two species is related to the 

stage of development at which immunity is gained. Although guinea pigs retained more 238pU 

after birth than rats, the difference was not significant. 

Both newborn rats and guinea pigs absorb 
100 times more plutonium from their gastro
intestinal tract than adults (Annual Report, 
1977, 1978). Newborn rats accumulate 10 to 
20 times more of the actinide in the mucosa 
of the small intestine than is absorbed. It 
is retained for several days in the mucosa 
before maturation results in its excretion. 
Presumably, this increased permeabil ity of 
the bowel occurs during the time that immuno
globulins from colostrum are absorbed by the 
neonate. Since rats gain immunity both pre
and postnatally, while guinea pigs and 
humans attain it only prenatally, it seemed 
possible that fetuses of these species that 
absorb those macromolecules prenatally might 
also absorb more plutonium from their dams 
than species that absorb antibodies post
natally. 

To test that possibility, pregnant rats 
and guinea pigs were each injected intra
venously with 10 ~Ci of 238pu citrate. The 
238pu retention in offspring born at various 
intervals after injection of the dams is 
shown in Table 58. Results for rats suggest 
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that the amount of 238pu absorbed by each 
fetus is dose-related, since the number born 
3 days after injection was about half the 
number born at 2 days, and the retained dose 
per animal was twice as high. 

Guinea pigs delivered 3 days after 238pu 
injection of dams were stillborn. Absorp
tion was not much different from those born 
at 5 days after injection. Both litters 
contained more 238pu than those killed 10 or 
13 days after injection. 

There was no substantial difference 
between the in utero absorption of plutonium 
by guinea pigs and rats. Therefore, it 
appears that species differences in develop
ment of immunity are not related to accumu
lation of plutonium in utero. This suggests 
that if humans obtain immunity prenatally, 
as does the g~inea pig, the hazard of obtain
ing plutonium from their mother is not 
appreciably more than it is for those species 
that absorb macromolecules from the GI tract 
postnatally. 



Interval between 
H8PU Injection 

TABLE 58. Retention of 238PU by Neonatal Rats and Guinea Pigs that Absorbed 
Plutonium in Utero from Dams Injected Intravenously with 138pu Citrate ± SEM. 

Rats Guinea Pig 

Percent of Maternally Interval Between Age at 
Injected mpu1bl ~jtlPu Injection Sacrifice, No. of 

Age at 
Sacrifice, No. of 

Percent of Maternally 
Injected 2l8Pul bi 

and Birth, days ~ Animals liver Carcass Total and Birth, dal's ~ Animals ~ Carcass Jili.L 
17 0.06 0.15 0.21 

± 0.003 ± 0.01 ± 0.01 

8 0.12 0.36 O.3B 
.. 0.Q3 ±O.o1 ± 0.02 

4 1a l 11 14 0.05 0.15 0.20 10 
± 0.01 ± 0.01 ±0.Q1 

11 12 0.09 0.26 0.35 13 
.. 0.01 ± 0.Q1 ± 0.Q2 

(a) Retention values for three neonates from each of the litters born 4 days after 2lIlPU injection of the dam and killed 
12 hours later did not differ from those of animals that lived for 11 days; values of all newborns were therefore pooled 

(b) Percent of 2J8PU dose in each neonate 
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0.Q1 0.62 0.63 
± 0.01 ~ 0.03 ± 0.03 

O.OB 0.76 0.B4 
± 0.01 ± 0.12 ± 0.13 

4 0.03 0.12 0.15 
± 0.004 ± 0.07 ± O.OB 

0.05 0.30 0.35 
.. om ± 0.04 ± 0.05 




