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Small amounts of Ra-226 and other radium isotopes routinely enter the human 
body through normal dietary intake and, in some cases, through occupational 
exposure. Currently accepted biokinetic models for radium in the human body 
assume a uniform distribution among all soft tissues and a short retention time in 
those tissues These assumptions persist despite publications in the mid-1980s 
indicating that radium concentrations in tissue are related to calcium levels in 
each organ, implying that the thyroid gland could accumulate greater 
concentrations of radium isotopes than any other tissue. Moreover, the natural 
intake or production of sulfate or barium compounds in the body could serve to 
precipitate radium in the thyroid gland, thereby immobilizing it, with the result 
that the radionuclide stays resident for many years. Evidence of both 
accumulation and immobilization of Ra-226 in thyroids of grazing animals has 
been documented since the 1960s by one of us (LVM). Little is known, however, 
about the concentration and retention of radium in the human thyroid. Reported 
here, for the first time, are Ra-226 measurement data from about 100 human 
thyroids collected from over 95 persons with no known occupational exposure to 
radium with lifetime residences in the US and other countries, one person who 
routinely ingested a homeopathic preparation containing Ra-226, and three 
uranium miners. Sensitive measurements were made using the radon emanation 
technique. Regardless of the origin of the thyroid sample, Ra-226 activity was 
almost always detected above the detection limit of 0.65 mBq when at least 10 g 
of thyroid tissue were available. Our analyses to-date suggests a background 
concentration in human thyroids of about 0.1 + 0.01 Bq/kg, considerably greater 
than the commonly reported literature value of 0.003 Bq/kg in soft tissues. In 
addition, our measurements indicate concentrations of Ra-226 in the three 
uranium miners (whose exact job description was unknown) were nearly twenty-
times the average background concentration, while the concentration in the 
person who ingested Ra-226 in a medicinal preparation was about two-hundred 
times our background concentration. A variety of studies of small cohorts of 
persons either occupationally exposed to Ra-226, given Ra-224 as part of 
medical treatments, or among beagle dogs given Ra-226 in long-term health 
studies, has shown evidence of a small but significant increase in thyroid cancer 
rates. The findings presented here have implications for improving dosimetry 
models of Ra-226 in soft tissues and for projecting health risks from natural 
radium intake. 
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