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Rats are being exposed continuously for their life span to three concentrations of 85Kr: 
3 x 10- 3 , 3 X 10-4 , and 3 x 10- 5 ~Ci/ml. A group of treated controls exposed to room air 
completes the study. No effects of treatment have been observed up to 70 days postexposure. 

Adult Wistar rats of both sexes are 
being exposed continuously to 85Kr to 
determine the long-term biological effects 
of simulated environmental exposure. 
Information from this study and earlier 
acute toxicity studies will be used in 
evaluating the potential hazard of 85Kr in 
the environment. Since these lifetime, 
dose-effect studies were initiated in June, 
1978, only the experimental protocol and 
very early results are presented in this 
report. 

The rats were housed, five per cage, in 
wire-bottom cages mounted on an automated, 
self-rinsing cage rack. Each rack (three 
with 85Kr-exposed animals and one with 
room-air-exposed controls) was isolated in 
a 225-cu-ft lucite chamber that contained 
the controlled environment. Each exposure 
group (50 male and 50 female rats) was 
exposed to one of three 85Kr atmospheres: 
3 X 10- 3 , 3 X 10-4 or 3 X 10-5 ~Ci/ml. 
Treated control rats were exposed similarly 
to room air. Krypton-8S gas was metered 
into the highest level chamber from a 
compressed-gas cylinder containing 100 Ci 
of 85Kr. Krypton-85 for the medium and 
low-level chamber atmospheres was drawn 
from the next higher-level chamber and 
diluted with room air to the appropriate 
concentration. Airflow through the chambers 
and the amount of diluent air were controlled 
by specially designed jet pumps that were 
operated by the building compressed air. 
The air flow (500 ~/min, four complete 
changes per hour) maintained chamber tem
perature at 72 + 1°F and humidity at 
72 + 9%. AmmonTa concentrations did not 
exceed 1 ppm and CO 2 levels were <0.5%. 
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Exposure chambers operate 24 hr per day, 
7 days each week, with a 6-hr monthly shut
down to examine and weigh rats, transfer 
them to clean racks and cages, and maintain 
equipment. Dead and moribund animals are 
necropsied daily, and all major tissues and 
suspicious lesions are sampled for histo
pathologic examination. 

Chambers are equipped with glove ports 
and a pass-through box which permits daily 
examination and feeding of animals while 
exposure is in progress. Excreta are 
removed automatically with a periodic water 
rinse that discharges through a trap into 
the building waste system. This procedure 
minimizes labor costs. 

No obvious changes in gross appearance 
or in weight gain have been observed after 
70 days on this exposure regimen. This 
finding is consistent with the radiation 
dose accumulated during the short course of 
the study. The cumulative radiation dose 
to major tissues of rats housed in the 
highest-level chamber is shown in Table 3.25. 
The largest dose estimated was for the 
skin, i.e., 2000 rad during a year-long 
continuous exposure, and 380 rad during the 
initial 70-day period. The lungs accumu
lated the next highest dose, 22 rad per 
year or 4 rad during the 70-day period. 
The radiation dose to tissues other than 
skin was calculated using the concentration 
of 85Kr in the chamber (3 x 10- 3 ~Ci/ml) 
and the tissue partition coefficients 
(ratio of 85Kr concentration in tissue to 
the concentration in the chamber atmos
phere). The partition coefficients were 
determined in preliminary studies, 



TABLE 3.25. Estimated Radiation Dose (rad) to Tissues of 
Rats Maintained in the Highest Dose Chambeda) 

Partition Cumulative Dose 
Tissue Coefficient for 1 yr, rad 

Skin 2000(b) 

Lungs 0.074 22(c) 

Ovaries 0.176 2.5 

Testis 0.050 0.7 

Adrenals 0.372 5.2 

Fat 0.346 4.8 

GI Tract 0.052 0.7 

Muscle 0.046 0.6 

Kidney 0.042 0.6 

Spleen 0.034 0.5 

Liver 0.022 0.3 

Bone 0.015 0.2 

Heart 0.012 0.2 

Brain 0.007 0.1 

(a)Krypton-8s concentration, 3 x 10-3 IJCi/ml. 
(b) The dose from B5Kr incorporated into the skin is not in

cluded since it is negligible when compared to the radi
ant dose. 

(c) Includes dose from B5Kr incorporated in the lung tissue 
(1 rad) and the radiant dose from B5Kr in the airways 
(21 rad). 

described in a previous Annual Report. 
Calculated tissue doses do not include the 
contribution from the gamma and bremsstrah
lung components, since they are negligible 
compared to the beta dose. The radiation 
dose to the skin was measured using LiF 
thermoluminescent dosimeters (TLD). The 
dose to pelt was measured directly with the 
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TLD, which was then corrected for absorption 
by the hair (~17% of the incident beta 
dose) to obtain the dose to skin surface. 
Since the skin dose is in the moderate 
range it is not expected that the life span 
will be appreciably shortened. We expect 
the study to be in progress for approxi
mately 2 yr. 




