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= Abstract =

Comparison of Uptake of Ionic and Tf-bound Fe-59 and Ga-67
in Transformed and Untransformed Cells

Myung-Hee Sohn, M.D., Young-Hwan Lee, M.D., Sang Yong Lee, M.D,, Gyung-Ho Chung, M.D.
Young-Min Han, M.D., Jong-Soo Kim, M.D., Ki-Chul Choi, M.D. and Chang-Yeol Yim, M.D."

Department of Nuclear Medicine, Diagnostic Radiology, and Internal Medicine’,
Chonbuk National University Hospital, Chonju, Korea

Pathways both mediated by and independent of transferrin(Tf) and the TfR have been
described for the accumulation of iron. Although it is not clear whether the same
systems take up iron and gallium, these pathways may suggest the contention that
uptake of Ga-67 can, in fact, occur by both Tf-independent and Tf-dependent systems
and may share with Fe-59 in part the same mechanism for uptake. The predominant
system by which uptake of both radiometals occurs may be different in the degree of
the transformation of tumor.

Transformed(MMSV/3T3) and untransformed(BALB/3T3) cells were incubated with
1uM of Ga-67-citrate of Fe-59-chloride for 15 min. at 37C in either the presence or
absence of Tf. After then, the monolayers were washed with HBSS or PBS, and the
cells were solubilized in 1% SDS for gamma well counting and protein determinations.

There were similarities, as well as differences, in the pattern of uptake of Fe-59 and
Ga-67 presented both in ionic from and as bound to Tf. Both radiometals appeared gain
to cells in either ionic or Tf-bound forms. Transformed cells appeared to accumulate
more radiometal, either Ga-67 or Fe-59 in the presence of Tf than do the their untrans-
foremd counterparts. Conversly the presentation of either radiometal in ionic form
resulted in significantly greater accumulation of metal by the untransformed cells than
those transformed. The efficiency for uptake of Ga-67 or Fe-59 in the absence of Tf was
greater than for uptake of the Ga-Tf or Fe-Tf. However, the magnitude of. difference in
efficiency of uptake was greater for Fe-59(10-fold) than for Ga-67 (3-fold).

Our results Supports the theory that both Tf-independent and Tf-dependent systems
for the uptake of Ga-67 both systems operate oppositely between transformed cells and
those untransformed, with uptake by the predominating in transformed cells by the
Tf-mediated system and in untransformed cells by the Tf-independent. The uptake of
Ga-67 by tumor may share with Fe-59 in part the same mechanism.

Key Words : Fe-59, Ga-67, Transferrin, Uptake, Tumor, Transformed cell, Untrans-
formed cell
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Fig. 1. (A) Uptake of Ga-67 and Fe-59 in pre-
sence of transferrin, (B) Uptake of Ga-67
abd Fe-59 in absence of transferrin
: Values represent the pm of metal present
per mg of cellular protein {(error bars=
SEM). When the metals were presented
with Tf, uptake was 3-fold greater in the
transforemd cells than  untransformed
cells(p<0.001). However, the metals were
presented in the same molar quantities in a
Tf-free ionic form, the opposite situation
existed: uptake by the untransforemd cells
exceeded that by the transformed cells by
4-fold(p<0.001). The efficiency for uptake
of the metals in ionic form was greater for
Tf-bound form(10-15 fold).
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