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Inhaled 241Am(N03)3 was rapidly cleared from the lung (90% in 30 days) and translocated 
principally to skeleton. Although the estimated radiation dose to lung was twofold greater 
than the bone dose, the principal treatment-related lesion appeared to be osteosarcoma of the 
skeleton. 

Results of preliminary rangefinding 
studi es and the experir.lenta 1 protocol for a 
study of the inhalation toxicology of 
241Am(N03)3 in rats were reported in the 
Annual Report for 1977. The present report 
is an update of the inhalation toxicology 
study, which is still in progress approxi
mately 700 days after exposure. 

Male Wistar rats, 60 days of age, were 
administered a single, nose-only exposure 
to 241Am(N03 )3 aerosols using a Lovelace 
nebulizer charged with 0.27N nitric acid 
solutions of the radionuclide. Ten rats 
were sacrificed immediately after the 
30-min exposure to determine the initial 
lung burden, and five rats per time point 
were sacrificed after 7, 30, 60, 100, 150 
and 200 days to determine distribution and 
retention kinetics for dosimetric purposes. 
Other rats were held for lifespan study of 
long-term biological effects. Tissues from 
the long-term rats were analyzed for 241Am 
content at the time of death, and these 
data were added to the serial sacrifice 
results to describe tissue retention through
out the total time course of the study. 
Long-term animals were necropsied and 
tissues were examined for histopathological 
changes at the time of death. 

Two groups of rats were exposed to 
241Am(N03)3 aerosols as summarized in 
Table 1. The total amount deposited and 
the initial lung burden differed by approxi
mately an order of magnitude between the 
two exposure groups. The early distribution 
of 241Am and the translocation from the 
lung did not appear to be influenced by the 
amount deposited over this range of deposi
tion. The percentage of the total 241Am 
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deposited that was found in the lung imme
diately after exposure (25-30%) ;s compat
ible with the mass of material deposited 
and the particle size distribution of these 
aerosols. 

TABLE 20. Initial Deposition and Distribution of Inhaled 
WArn (N03h Aerosols 

Low-Dose High-Dose 

Total Deposition, nCi 27 381 

Initial Lung Burden, nCi 8.2 95.3 

Aerosol Characteristics 

AM AD. flm 0.25 0.35 

GSD 1.97 2.01 

Initial Deposition, % Total Deposition 

Upper Respiratory Tract 9 18 

Liver 0.13 0.1 

Residual Carcass 1.6 1.2 

Lung 30 25 

Pelt 60 56 

Weight was not influenced significantly 
by the various 241Am exposures (Figure 21); 
however, lifespan appeared to be shortened 
somewhat by the highest 241Am lung burden 
(Figure 22). There appeared to be no dif
ference in gross mortality between controls 
and rats in the 8.2-nCi ILB group. 

Inhaled 241Am(N0 3 )3 was excreted primarily 
in the feces during the first week after 
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FIGURE 21. Weight of Rats Exposed to Inhaled WAm (N03h 
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FIGURE 22. Cumulative Mortality for Rats Exposed to Inhaled 24'Am (N03h 

121 



exposure (Figure 23). This is typical of 
inhaled materials that are cleared via 
mucociliary processes. The amount of 241Am 
excreted daily in feces was generally an 
order of magnitude or more greater than the 
amount excreted in urine. This may be 
indicative of the biliary excretion of 241Am 
reported by others. After 7 days, daily 
urinary excretion amounted to approximately 
1%, and fecal excretion was 6% of ILB. 
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Tissue retention of inhaled 241Am(N0 3 )3 
was determined for only the high-level 
(95.3 nCi ILB) exposure group, for reasons 
of economics and because earlier range
finding studies had shown similar tissue 
retention kinetics in rats with ILB ranging 
from 52 to 95 nCi (Annual Report, 1977). 
Retention in major tissues is illustrated in 
Figure 24. 
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FIGURE 23. Early Excretion of Inhaled WArn (N03h 

The major reservoir of translocated 241Am 
was the skeleton, which retained an amount 
equivalent to approximately 25% of the ILB. 
Americium-241 appeared to be retained in 
skeleton with a long half-life, but the 
limited data available do not permit an 
accurate estimation of the magnitude of this 
retention parameter. 
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Retention in lung and liver could be 
described by the sum of three exponential 
functions with half-lives of 5-10 days, 
30-60 days and <1000 days, respectively. 
After 400 days, about 3% and 4% of an ILB 
remained in liver and lung, respectively, 
compared to about 25% in the skeleton. 
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FIGURE 24. Tissue Retention of Inhaled 241Am (N03h 

Cumulative radiation dose for the major 
tissues was calculated based on the reten
tion kinetics and amounts of 24lAm associated 
with the various retention components. The 
estimated dose accumulated over 500 days, 
and the tumor incidence based on gross 
observations, are shown in Table 21. It is 
noteworthy that the major tumorigenic effect 
of 24IAm(N0 3 )3 inhalation appears to be the 
induction of bone tUmors rather than the 
lung tumors we have seen with other inhaled 
actinide nitrates. This may be due to the 
rapid translocation of 24lAm from the lung 
to bone and the relatively large bone dose 
compared to that sustained by the lung. The 
lung dose is well within the tumorigenic 
range; however, approximately 85% of the 
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dose was delivered within the first 30 days 
after exposure. This dose rate may be less 
efficient than the more prolonged radiation 
insult seen with less rapidly cleared acti
nides such as plutonium and uranium nitrates. 
The dose rate to bone appeared to be rela
tively constant for the 400 days for which 
we have analytical data. 

It is also of interest that two bone 
tumors have been observed in the control 
rats that were a part of this study. We 
have observed similar lesions in control 
groups and in treated control groups in 
other studies. This incidence apparently 
reflects the spontaneous tumors found in 
male Wistar rats supplied by our vendor. 



TABLE 21. Estimated Radiation Dose and Tumor Incidence for Rats Exposed 
to 241Am (N03h Aerosols 

500-Day Cumulative Observed Tumor 
Radiation Dose, rad Incidence(a) 

Initial lung Number 
Burden, nCi of Rats lung liver Skeleton Kidney lung Skeleton 

---
8.2 58 20 0.7 9 0.8 0/45 1/45 

95.3 60 225 8 100 9 3/58 12/58 

Control 100 0/86 2/86 

(a) Tumor diagnoses were based on radiographs and gross pathology observations. The first number 
refers to the number of tumors and the second refers to the number of rats examined. 
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