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Table 1 .  Calculation of MPD in units of pclg/day 
~ 

I. MPD: General population = 0.5 remslyear 
Individual = 1.5 remslyear 

11. Assumptions: rem = rad x RBE 
RBE = 1 
rem = rad 

111. By Quimby Formula for persons in Ann Arbor area: 

< (90) ( x pc) (% uptake) rad = 

average % uptake = 25% 
average gland weight = 20 g 

wt. of gland 

0.5 
for MPD (population) = - 

(90) (-25) 
= 60 pc/g/day 

for MPD (individual) = 182 pc/g/day 

1 

Quimby Formula and using an average thyroid May, 1960; October and November, 1961 ; 
gland weight of 20 g, 0.5 rems is equal to about April, 1962; and from July to December, 1962. 
60 pc/g and 1.5 rems are equal to about 182 pc/g. 

. glands occurred approximately 1 month after a 
RESULTS ' series of nuclear explosions and then dropped to 

background again in about 4 months, after 
havine reached the maximum. 

Maximum concentration of IlS1 in the thyroid ' 

Figure 1 presents all of our data from July, 
1959, to January, 1963, with time in years and 
months on the abscissa and net cpm/g at  time of 
death on the ordinate. Also on the graph are 
lines representing the MPD for the human 
adult population, 0.5 rems and individual, 1.5 
rems.(6) The human values used, together with 
the rise in hog thyroidal concentration, 
permit adequate warning of possible increase in 
1131 concentration in human thyroid tissue. 
The periods of nuclear testing are depicted on 
the upper abscissa of the graph. I t  can be seen 
that high I1s1 concentration in hog thyroid 
usually coincides with high radioactivity in 
both human adult and fetal thyroids. Hog 
thyroid radioactivity exceeded the individual 
MPD in September, 1959 and September, 1962, 
and exceeded the population MPD three times 
in November, 1961 and three times in August- 
September, 1962. Adult human thyroid 
concentration never exceeded the population 
MPD. 

The concentration of IlS1 in human fetal tissue 

' Wirhin the adult and fetal curves are samples 
which represent the thyroidal radioactivity of a 
woman and her 5-month-old fetus, both of whom 
died of air embolism before admission to the 
hospital. The counting results of the radioiodine 
content in the fetal thyroid gland was 1.08 pc/g 
and 0.82 pc/g in the mother's gland (maternal: 
fetal ratio 1 : 1.3). This high concentration in 
the fetal gland was also found by EISENBVD(~' 
in one case where both mother and full-term 
male infant died during delivery. This data is 
important because it is direct information on the 
IlS1 concentration in the mother's thyroid as 
compared to the concentration in the thyroid 
gland of the human non-pregnant adult. It also 
makes it possible to judge the concentration of 
1131 in the human fetal thyroid gland when the 
maternal thyroid content is known: 

I t  is apparent from our curves that fallout 
concentration in human fetal, human adult 

and hog thyroid tissue in the 50-mile vicinitv of 
remains fairly constant at background, having 
never reached the MPD. Human fetal thyroid 
concentrations above background occurred in 

Ann Aibo; can be detected approximatel!. 1 
month after a nuclear detonation of proper 
magnitude and location. Our data suggest that 
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hog thyroid gland monitoring can be used in 
lieu of human adult and fetal thyroid gland 
monitoring until high concentrations of Il3I are 
found in the hog thyroid. This should reduce 
considerably the amount of work required for 
human fetal thyroid gland monitoring. 

Acknowledgments-We acknowledge Drs. A.J. FRENCH, 
N. F. MILLER, V. BONET, C. OBREGON, D. E. 
CONGDON, T. R. ELDEN, J. TAPOWE and B. LEWIS 
from Hurley Hospital, Flint, Michigan; R. HOAG 
from University of Michigan Hospital; W. R. 
MEYER and A. SHEPERDIGION from St. Joseph Mercy 
Hospital; R. M. Hum=, Beyer Memorial Hospital, 
Ypsilanti; R. BUCKLIN, Saginaw; .A. F. SCHNEIDER 
and J. M. GRAY for supplying fetal thyroid tissue for 
this study. We acknowledge Dr. G. E. BOWLER and 

C. WETZEL, managcr of the Ann Arbor division of 
Peter’s Sausage Co., for providing the hog thy 
tissue used in this study. 

REFERENCES 
1. L. VAN MIDDLESWORTH, Science 123, 982 (19 
2. C. L. COMAR, B. F. TRUM, U. S. G. Kum 

R. H. WASSERMAN, M. M. Nom and J. 
SCHOOLEY, Science 126, 16 (1957). 

3. E. B. LEWIS, Nut. Acad. Sci. 45, 894 (1959)‘ 
4. W. H. BEIERWALTES, H. R. CRANE, A . ~ & v ,  

N. R. SPAFPORD and E. A. CARR, JR.,  d. -A&,’ 
Med. Assoc. 173, 1895 (1960). 

5. Federal Radiation Council, Report No. 2. U.S. 
Government Printing Office, Washington 25, D.C.’ 
(1961). 

6. hi. EISENBUD, Y. MOCHIZUKI, A. S. GOLDIK and 
G. R. LAURER, Science 136, 370 (1962). 

! i  

I .  


