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Comparison of Distribution of Cadmium-109 and Gallium-67 in Sarcoma-Bearing Mice

Myung-Hee Sohn, M.D., Sook-Kyeong Chang, M.D.,, Kyung-Ho Chung, M.D., Young-Min Han, M.D.
Chong-Soo Kim, M.D., Ki-Chul Chei, M.D. and Chang-Yeol Yim, M.D.*

Department of Radiology and Internal Medicine*, Chonbuk National University Medical School,
Chonju, Korea

Shin-Hwa Kang, M.D.

Department of Radiology, Chonju WooSuk University Oriental Medical College, Chonju, Korea

The search for tumor-avid agents for use in nuclear medicine imaging or therapy is a field of
ongoing importance. Metallothionein (MT) is an intracellular protein that binds many metals with
isotopes having imaging or radiotherapeutic potential. The purpose of the study was to determine
whether uptake of radioisotopes that bind to MT is increased in tumor. We measured the uptake of
Cd-109 and Ga-67 in tumor and normal tissues of sarcoma-bearing mice.

Tumors were grown subcutaneously in female Balb/C mice from cultured Balb/3T3 cells transfor-
med by the Moloney murine sarcoma virus (MMSV). When the tumors reached about 1 ¢cm in
diameter, mice were injected subcutaneously with Cd-109 and Ga-67. Eighteen and seventy-two hours
later, the mice were sacrified. Organs and tissues were removed, weighed, and activity per mg tissue
determined by gamma well-counting.

Uptake of Cd-109 by MMSV tumors exceeded that by normal tissues examined, with the exception
of liver and kidney (the organs known to be richest in MT). The tumor-to-tissue ratios of uptake for
Cd-109 were far greater than those for Ga-67 for many normal tissues of great importance in terms
of background activity (bone, intestine, fat, muscle, and blood). We concluded that metals that bind
to MT may be useful for oncologic imaging or radiotherapy of cancer.
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Fig. 1. Distribution of radioactivity in nontumor-bearing Balb/C
mice. Error bars represent the standard errors of the mean (s.
exm.). Values for Ga-67 are adjusted for expected decay (t1/2=
72.1h) at the time that tissue activities were measured. The
uptake of Cd-109 does not change significantly from 18 to 72
hours for any of the tissues examined.
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Fig. 2. Distribution of radioactivity in sarcoma-bearing Balb/C mice.
Error bars represent the standard errors of the mean (s.e.m.).
Values for Ga-67 are adjusted for expected decay (t1/2=72.1h)
at the time that tissue activities were measured. Uptake of
Cd-109 by tumor is significantly greater (p<0.001) than most
normal tissues examined. The exception are the liver and
kidney, that the two organs known to have the greatest con-
tent of MT in mammals.
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Fig. 3. Ratios of activity/mg tumors to various tissues for Cd-109 and
Ga-67. The tumor-to-normal tissue ratios of activity are signifi-
cantly greater in Cd-109 than in Ga-67 for all tissues (P <0.001)
except for kidney, liver, and spleen.
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