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Table 1. Skeleton and Liver Effects in Dogs Exposed to”%(N0,)4

Studv Summarv

GrouP 5 4 3 2 I v’ ~:

Number of Dogs 20 20 20 20 20 20 20

tnitial Lung 63+30 11+5.3 2.2+.14 .32* .03 ,06 * .02 — —
Deposition$ (kBq)

initial Lung 518*51 91+7 19+2 2.6*.3 .48*.12. — —
Concentration’ (Bqlg)

Median Survival (m) 62 114 135 157 150 154 139

Skeleton

Deposition’ (kBq) 23.4+3 3.4*.3 ,72+.05 .IO*.01 .05+.01 – –

Concentration’ @q/g) 15.8+ 2.1 2.1+.2 .49* .06 .07*.01 .03* .01 – –

Dose” (c@J) 174*14 53*3 13+2 1.8*.2 .7*.1 – –

Tumor Incidence (%) 85 50 5 0 0 () o

Liver

Deposition (kSq) 16.1*2 2.9&.3 .49i. (14 ,08*.01 .04+ .01 – –

Concentration’ @q/g) 61.0~8.5 6.9+.9 1.3*.12 .24+ .04 .12*.04 – –

Dose’,’ (cGy) 31O*23 118~8 33*5 4.5*.5 1.8+.4 – –

Tumor Incidence (%) o 25 15 15 15 0 5

I 1V= Eqmwd to ndri c acid as Vehicle conf mk, 2C= Unmated ConOWk.

‘Vaiue.T shown cm! mean + .mrujm-d error. ‘Dose occwmdated 10 one war IJn’or to death. I
examinations were made on hematoxylin- and eosin-stained paraffin sections; special
stains and transmission electron microscopic examination of selected tissues.

3. Results

Bone tumors were the main cause of death or euthanasia in the 2 highest exposure
groups (Table 1); 22 came from the axial skeleton (lumbar vertebra, 6; cervical vertebra,
4; thoracic vertebra, 3; sacrum, 3; ribs, 3; facial hones, 2; nasal turhimte, 1) and 14
from appendicular skeleton (humerus, 6; pelvis, 4; femur, 2; radius, 1; scapula, 1),
Some dogs had multiple sites. The tumors were osteogenic sarcomas arising from
endosteal surfaces, except for 2 hemangiosarcomm in vertebra of 2 dogs from group 2
and an anaplastic osteosarcoma in the radius of 1 dog from group 3. Metastasis occurred
to the lungs of 10 dogs, kidneys of 4 dogs, regional lymph nodes of 2 dogs, and



comparing the risks of skelefal deposition, because we observed similar tumor incidence
(described above) in dogs exposed by inhalation (compared to intravenously injected).

The importance of the liver damage produced by inhaled plutonium nitrate was
difficult to assess given the competing risks from lung and bone tumors. The liver tumors
related to plutonium were bile-duct tumors, similar to those seen with intravenously
injected plutoniumfi but in contrast to the fibrosarcomas observed in dogs exposed to
inhaled 23’PuOZ.7Autoradiographic studies of liver in dogs exposed to inhaled plutonium
in our laboratory show, in general, single tracks arising from hepatocytes in dogs

ZWpu02, and both single tracks andexposed to 239fJu(N03)4 , alpha stars in dogs exPosed t’J

alpha stars in dogs exposed to 23nPuOz.
The liver-to-skeletal ratio of plutonium deposition is similar to the ratio in humans,

although in humans the ratio declines from about 0.7 at 10 years to 0.5 at 40 years after
intravenous injection. * These similarities further validate the utility of the dog model in
helping to assess the risks of accidental plutonium deposition in humans.
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