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Lung tumors were observed proportionally earlier in relation to expected life span in dogs 
than in rats after inhalation of 239PU02. Dogs appear to translocate a higher percentage of 
initial lung burden to liver, skeleton and thoracic lymph nodes than rats. 

Dogs and rats were given single inhalation 
exposures to 239Pu02 of similar particle 
size (Park et al. Health Phys. ~: 803-810, 
1972; Sanders et al. Radiat. Res. 68: 
349-360, 1976). Dogs were exposedi3t about 
18 mo, and rats at 70 days of age. Based on 
a maximum life expectancy (MLE) of 15 yr for 
dogs and 1000 days for rats, the ages at 
exposure were 10% and 7%, respectively, of 
MLE. Rats that had accumulated a dose, at 
death, of 1100 to 11,000 rad were selected 
from high-exposure groups of two experiments 
(Sanders et al., Radiat. Res. 68: 349-360, 
1976). Only animals surviving-rhe risk of 
early mortality from radiation pneumonitis 
(i.e., past 9% of MLE, or 500 days for dogs 
and 90 days for rats) were included. Mean 
(+ standard error) estimates of initial lung 
burden (ILB), dose at death, and survival 
are given in Table 23. Mean survival, stan
dardized by MLE, was significantly different 
for dogs and rats (p = 0.0024). 

TABLE 23. Characteristics of Animals Exposed to mpuo, 

Do~s Rats 

Number of Animals 35 59 

Initial lung Burden 

nCi 1500 ± 150 250 ± 16 

nCi/g 17 ± 1.9 130 ± 8.1 

Dose 

rad At Death 4500 ± 350 5800 ± 360 

rad/Day 2.8 ± 0.38 14 ± 1.3 

Survival 

Number Days 2100 ± 150 500 ± 21 

% of MlE(a) 39 ± 2:7 50 ± 2.1 

(a) Maximum life expectancy 
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Twenty-seven lung tumors were observed in 
dogs (77%) and 33 in rats (56%), a marginal 
significant difference (p = 0.065) between 
the species. However, because of multiple 
primary lung tumors, only 26 of the rats 
(44%) had lung tumors, an incidence signi
ficantly different from that of dogs (p = 
0.0036). Cutler-Ederer estimates of lung 
tumor incidence, adjusted for survival, are 
given in Table 24, with survival standardized 
by MLE. Dogs had a significantly higher 
cumulative incidence of lung tumors than 
rats between 20-50% of MLE; after 50% of 
MLE, the differences were not significant. 
Thus, in proportion to their potential life 
spans, dogs had more tumors at earlier times 
than did rats; at later survival times, the 
differences were not significant. 

TABLE 24. Cutler-Ederer Estimates (a) of Cumulative lung 
Tumor Incidence for Dogs and Rats that had Received 
Doses to lung of 1100-11,000 Rad of mpu02 at Death 

Lung Tumor Incidence 
% of Maximum life 

Expectancy Dogs Rats 

0-10 0 

10-20 0 0 

20-30 23 ± 7.7 0 

30-40 38 ± 9.1 20 ± 2.0 

40-50 65 ! 9.2 11 ± 4.8 

50-60 77 ± 8.2 46 ± 8.3 

60-70 96 ± 3.8 79 ± 8,0 

70-80 79 ± 8.0 

80-90 93 ± 8.5 

(al + Standard Error 



Clearance curves were fitted for whole 
body, lung, thoracic lymph nodes, liver and 
skeleton, using the model: In Y = bo + bIt, 
where Y = % of ILB and t = survival in days. 
This equation transforms to Y = aebI t (a = ebo ) 
a single-compartment model. No attempt was 
made to model da ta pri or to 9% of ML E for 
any tissue. Two estimates of ILB were 
employed in dogs, and animals between 1100 
and 11,000 rad were selected and modeled 
for comparison to rats. 

Based on both methods of estimating ILB 
in dogs, the pulmonary and whole body clear
ance half-times of 239Pu02 in dogs differed 

from those of rats. Due to high variation 
in the data for other tissues, no differences 
were significant. The observed percentages 
of ILB in the tissues of dogs and rats at 
15-25, 35-45 and 55-65% of MLE are given in 
Table 25. For dogs, the results based on two 
estimates of ILB are reported. Significance 
for the whole body and lung was a function 
of ILB estimation methodology. For thoracic 
lymph nodes, liver and skeleton, the differ
ences between dogs and rats were significant 
regardless of method of ILB estimation. We 
therefore conclude that the retention and 
translocation of 239PU02 to extrapulmonary 
tissues appears to differ in rats and dogs. 

TABLE 25. Percent of Initial Lung Burden Observed in Tissue at 15-25, 
35-45 and 55-65% of Maximum Life Expectancy (a) 

Percent of Initial lung Burden 

Number of Thoracic 
MlE Animals Whole Body lung lymph Nodes Liver 

15-25% 
Dogs (821-1 369 da ys) 8 83 ± 4.6 (42! 16)(b) 46! 3.5 (24! 2.1) 24 + 3.3 (12 ± 1.6) 18 ± 12 (16 ± 12) 
Rats (150-250 days) 5 38±1.4 28 ± 8.5 4.6 ± 2.3 0.012 ± 0.010 

35-45% 
Dogs (1916-2464 days) 9 79 ± 0.067 (20 ± 2.1) 24 ± 3.0 (5.8 ± 0.4) 31 ± 2.3 (8.3 ± 1.1) 15 ± 1.1 (4.4 ± 10) 
Rats (350-450 days) 6 18 ± 2.3 8.9 ± 3.3 2.2 ± 1.2 0.12 ± 0.043 

55-65% 
Dogs (3011-3559 days) 4 78 ± 0.1 (15 ± 4.3) 10 ± 3.5 (2.2 ± 1.0) 35 ± 5.5 (6.7± 2.1) 17 ± 2.0 (3.s! 1.3) 
Rats (550-650 days) 18 9.4 ± 1.8 2.9 ± 0.4 0.9 ± 0.14 0.050 ± 0.012 

(al± Standard Enor 

(bl Two methods t IlB estimation were used for dogs. The methodology, similar to that used In rats, is reported in 
parentheses. 
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Skeleton 

1.9 ± 0.4 (1.0 ± 0.2) 
0.15 ± 0.010 

4.5 ± 0.7 (1.2 ± 0.2) 
0.17 ± 0.12 

7.9 ± 1.2 (1.7 ± 0.9) 
0.047 ± 0.008 




