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case of the alpha-beta-globulin, this basic character is 
inconsistent with a hypothesis that this new fraction 
results from a complex of globulins with either heparin 
or with fatty acid released during the clearing of 
lipremia. Herbst and Hurley• made similar observa
tions and argued against protein-heparin complexes 
by pointing out the unusually high lipid/protein ratio 
in the lipo-pre-albumin. Lipo-pre-albumin also ap· 
pears after intravenous administration of fat•. 

The mechanisms which cause diminution of zero
a nd beta-2-lipoproteins during the clearing reaction 
appear to be well understood, and the overall increase 
in mobility of beta-1-lipoprotein and lipo-albumin can 
be explained. The significance of the three new 
protein band8 is more obscure. Two are meta
chromatic, yet other evidence is against their being 
a prot,ein-heparin eom.plex. This is less surprising 
when eonside1·ed with our inability as yet to identify 
the pre-formed metachromatogens of normal sera with 
any known substance. One of the new bands, lipo
pre-albnmi11, has a high lipid/protein ratio, whereas 
another of the new bands, gamma-I-globulin, is 
apparently free of lipid. The rapidity of these 
changes in t,he pattern of serum protein after intra
venous heparin 1mquestionably makes direet inter
action a :mperfieially attraetive hypothesis, yet all 
available evidence seems to bo against it. One can 
only conclude Llmt a number of the changes listed 
above are <lue t,o rnechanis,ns which are unknown 
at present. 
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Thyroid Adenomas in Sheep administered 
lodine-131 Daily 

THE role of iodine-131 in the possible development 
of thyroid tumours has been a matter of considerable 
concern in view of its widespread clinical use. The 
occurrence of thyroid tumours in rats after single-dose 
administration of iodine-131 has been described by 
Goldberg and Chaikoffl ; but no reports of such 
tumour development in other species have been 
recorded. During the course of an extended investiga
tion of the effects of iodine-131 administered daily to 
sheep2 ,3 , thyroid adenomas were encountered in four 
of a group of five sheep which were exposed to 
5 µc. iodine-131 per day for their lifetime. The de
velopment of a fibrosarcoma in the thyroid region 
of the remaining member of this group is reported 
separately4 • 

The principal phase of the extended experiment 
initiated in 1950 has involved the daily oral admin
istration of carrier-free iodine-131 at levels ranging 
from O ·005 to 1,800 µc. to Suffolk sheep. Offspring 
were exposed to iodine-131 in fcetal life and by way 
of the milk during the suckling period. When ewe 
lambs reached the weaning age of four months, 
representative numbers were placed on the same 
iodine-131 regimen as their dams. The sheep were 
maintained on a diet low in stable iodine in order 
to ensure maximum uptake of iodine-131. Weekly 
external monitoring of the thyroids of all sheep was 
performed throughout tho experiment. 

The estimated dose to the thyroid gland of a 
representative animal showing tumour involvement 
was 30,000 rads for the entire five and a half years 
of life. The dosage calculations, however, are con
sidered only crude estimates, since, during the life
time of the animals, the thyr.oid exhibits growth, 
seasonal changes in weight•, and then a reduction 
in size due to radiation damage. 

Among the animals showing tumour involvement, 
two had adenomas which were detected histologically 
but were not observed grossly at necropsy. In the 
other two animals the tumours appeared as small, 
raised lesions. The gland of one animal presented a 
single tumour that did not exceed I cm. in greatest 
diameter, and in the other ewe the involved lobe 
had three small tumours, none of which exceeded 
4 mm. in greatest diameter. 

Neither the six ewes of the same age which were 
exposed to O • 15 µc. per day for their life-time nor 
any of the twenty-five aged control animals showed 
any evidence of thyroid tumours. The <lams of the 
affected animals were administered 5 JJ.c. daily from 
two years of age until they were killed three t,o four 
years later, but showed no tumour development. The 
thyroid glands of aheep fed 15-1,800 µc. per day 
also contained no tumours. However, these g1.oups 
were fed iodine-131 for significantly shorter periods, 
were killed at an earlier age, and frequently ex
hibited severe thyroid damage or ablation, thus 
limiting the basis for comparison with the group 
under consideration in this report. 

This paper is based on work performed under 
Contract W-31-109-Eng-52 for the Atomie li:nergy 
Commission. 
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