
• Toxicology of Kryplon-85 

The purpose of this project is to obtain biological data to supplement earlier evaluations of the hazards 
of 85Kr exposure. The studies include both short-term and chronic exposures of rats, dogs and sheep to 
determine tissue distribution and retention kinetics for metabolic modeling purposes. Dose-effect 
studies in rats exposed chronically for their life span are included to identify tissues at risk and determine 
tumorigenic potency. 

EFFECT OF CHRONIC 85 Kr EXPOSURE 

Investigators: 
D. H. Willard, H. S. DeFord and J. E. Ballou 

Groups of rats exposed continuously for 15 mo to 85Kr atmospheres have received measured 
dose rates of 2750, 370 and 38 rad/yr. With more than 75% of the rats still alive, there has 
been no dose-related effect on weight gain but a probably significant effect on survival. 

Krypton-85, a radioactive noble gas, is 
released to the environment during nuclear 
reactor operation and fuel reprocessing. 
The studies reported here concern the bio
logical effects of lifetime exposure of rats 
to 85Kr atmospheres ranging from 102 to 104 

times the maximum permissible air concentra
tion, 3 x 10- 7 ~Ci/ml. A detailed experi
mental protocol was presented in the Annual 
Report for 1978. 

Adult male and female Wistar rats, 50 of 
each sex per dose group, are exposed to 
85Kr atmospheres of 3 x 10-5 , 3 X 10-4 and 
3 x 10- 3 ~Ci/ml; a control group is exposed 
under identical conditions to room air. 
Exposures continue 24 hr per day, 7 days per 
week with scheduled 4-hr interruptions at 
monthly intervals to weigh rats, transfer 
them to clean racks and cages, and clean 
exposure chambers. Animals are fed daily 
through glove ports in the exposure chamber, 
and dead and moribund animals are removed 
through a pass-through for necropsy and 
radiographic examination. Krypton-85 is 
supplied to the high-level chamber, under 
pressure, from a compressed-gas cylinder; 
diluent air is added by means of a jet pump 
designed to maintain a flow rate of 500 ~/min 
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through the chamber. The activity level of 
the high-level chamber is monitored with a 
Triton radioactive-gas monitor equipped with 
a chart recorder. The 85Kr for lower-level 
chambers is drawn from the exhaust stream of 
the next-higher-level chamber, and combined 
with appropriate diluent air to make up the 
exposure atmospheres. 

Weight records and mortality percentages 
are available for the 15 mo during which the 
study has been in progress. No significant 
differences in weight have been observed 
among the ,different exposure groups (Figure 34). 
The erratic course of the average weight 
curves is due to the death of sick animals 
and the resulting change in weight averages 
due to the loss of the emaciated subjects. 

Dose-related differences in mortality 
rates (Figure 35) between the higher and 
lower exposure groups are already apparent. 
Approximately 25% of the rats in the two 
highest-level exposure groups have died, 
compared to only 10% of the low-level and 
control anima~s. Most of the mortality 
among female rats has resulted from mammary 
tumors; 39 females have died vs. 28 males. 
Deaths occurred after 6-8 rna exposure in the 
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DAYS CONTINUOUS EXPOSURE 

FIGURE 34. Weight Gain of Rats Exposed Chronically to 6sKr Atmospheres 

two high-dose groups, while the earliest 
deaths in the low-level and control groups 
occurred after 10-11 mo. 

Rats in the highest-dose group, and 
controls, were screened for leukemia after 
1 yr of continuous exposure. Blood samples 
with white cell counts in excess of 15,000 
cells/mm3 were subjected to additional 
differential cell counts. None of the 
differential counts were considered to be 
indicative of leukemia. Additional tests 
for leukemia will be made at 6-mo intervals. 
Blood analyses included total white cell 
count, red blood cell count, hemoglobin, 
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hematocrit, mean cell volume and mean cell 
hemoglobin concentration. 

The radiation dose to rats housed in the 
exposure chambers is measured by thermo
luminescent dosimeters (TLDs) suspended 
between cages in simulated animal locations. 
The TLDs are replaced each month. The 
average, integrated, yearly dose (based on 
TLDs for rats exposed to the high, medium or 
low dose of 85Kr) is 2750, 370 and 38 rad/yr, 
respectively. The radiation dose estimated 
from the TLD readings is slightly higher 
(10%) than the calculated dose reported in 
last year's Annual Report. 
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FIGURE 35. Cumulative Mortality of Rats Exposed Chronically to BSKr Atmospheres 
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