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Abstract

Purpose : Cellular uptakes of M Tc-sestamibi(MIBI) and ®™Tc-tetrofosmin into cancer cell lines expressing
multidrug resistance(MDR) were investigated and compared. The effects of verapamil and cyclosporin A,
well-known multidrug resistant reversing agents, on celiular uptakes of both tracers were also compared.
Materials and Methods : Doxorubicin-resistant HCT15/CL02 human colorectal cell and doxorubicin-resistant
K562(Adr) and vincristine~resistant K562(Ver) human leukemic cells were studied. RT-PCR analysis was used
for the detection of mar? mRNA expression. MDR-reversal effects with verapamil and cyclosporine A were
evaluated at different drug concentrations after incubation with MIBI and tetrofosmin for 1, 15, 30, 45 and
60 min, using single—cell suspensions at 1x10° cells/ml incubated at 37°C. Radioactivity in supernatants and
pellets were measured with gamma well counter. Results : The cellular uptakes of MIBI and teirofosmin in
K562(Adr) and K562(Vcr) were lower than those of parental K562 cell. In HCT15/CLO2 cells and K562(Adr)
cells, there were no significant difference in cellular uptakes of both tracers, but cellular uptake of MIBI was
higher than that of tetrofosmin in K562(Ver) cells. Coincubation with verapamil resulted in a increase in cellular
uptakes of MIBI and tetrofosmin. Verapamil increased cellular uptakes of MIBI and tetrofosmin by
HCT15/CL02 cell by 11.9- and 6.8-fold, by K562(Adr) cell by 14.3- and 8-fold and by K562(Vcr) cell by 7-
and 5.7-fold in maximum, respectively. Cyclosporin A increased cellular uptakes of MIBI and tetrofosmin by
HCT15/CL02 cell by 10~ and 2.4-fold, by K562(Adr) cell by 44— and 13-fold and by K562(Vcr) celt by 18.8~
and 11.8-fold in maximum, respectively. Conclusion : Taking together, MIBI and tetrofosmin are considered
as suitable radiopharmaceuticals for detecting multidrug resistance. However, MiBI seems to be a better
tracer than tetrofosmin for evaluating MDR reversal effect of the modulators. Since cellular uptakes of both
tracers might differ in different cell types, further experiments regarding differences in cellular uptakes between
cell types should be explored.
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Fig. 1. Representative gel of RT-PCR products demonstrating mar7 gene expression
in cancer cell lines. Control K562 cell line (lane 2) did not detected mar! gene
in RNA samples. lane 1: molecular size marker, lane 2@ K562 cell, lane 3
HCT15/CLO2 cell, lane 4:K562(Adr) cell, lane 5 K562(Ver) cell.



182 oidlaielats)=): #3748 A3Z 2003

Table 1. % uptakes of MIBI and tetrofosmin in cancer cell lines. Uptakes of MIBI (A) and tetrofosmin
(B) were measured over 60 min in the absence of verapamil or cyclosporin A as described
in Materials and Methods. Data represent mean + SD obtained from three separate

experiments.
A

1min 15min 30min 45min 60min

HCT15/CLO2 0.33+0.03 0.49+0.07 047+0.04 049£0.08 0.48+0.08

K562 1912073 126+157 145+274 175+1.21 18.9+0.64

K562(Adr) 023007 034:x004 0354008 044005 - 0.78+0.51

k562(Ver) 053+0.17 1.23+040 1.31£045 1.32+0.52 1.41+0.42

B)

min 15min 30min 45min 60min

HCT15/CLO2  0.31£0.01 043+0.15  0.42+0.11 0.46+0.12 0.49+01

K562 1.29+0.04 562+0.18 7.03x0.75 827£1.32 9.59+0.98

K562(Adr) 0.29+0.07 0.33x0.03 0.4+£0.07 0.4+0.04 0.49+0.03

k562(Ver) 0.36+0.17 062x027 0741020 087046 0.77+0.29
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Fig. 2. Uptakes of MIBI and tetrofosmin in HCT15/CLO2 cells. Uptakes of MIBI (A) and tetrofosmin (B) were
measured over 60 min in the absence (0 uM) or presence of verapamil as described in Materials
and Methods. Data represent mean + SD obtained from three separate experiments.
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Fig. 3. Uptakes of MIBI and tetrofosmin in HCT15/CLO2 celis. Uptakes of MIBI {A) and tetrofosmin (B) was
measured over 60 min in the absence (0 pM) or presence of cyclosporin A as described in Materials
and Methods. Data represent mean + SD obtained from three separate experiments.
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Fig. 4. Uptakes of MIBI and tetrofosmin in K562(Adr) cells. Uptakes of MIBI (A) and tetrofosmin (B) were
measured over 60 min in the absence (0 pM) or presence of verapamil as described in Materials and
Methods. Data represent mean = SD obtained from three separate experiments.
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Fig. 5. Uptakes of MIBI and tetrofosmin in K562(Adr) cells. Uptakes of MIBI (A) and tetrofosmin (B) were
measured over 60 min in the absence (0 uM) or presence of cyclosporin A as described in Materials
and Methods. Data represent mean = SD obtained from three separate experiments.
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Fig. 6. Uptakes of MIBI and tetrofosmin in K562(Vcr) cells. Uptakes of MIBI (A) and tetrofosmin (B) were
measured over 60 min in the absence (0 uM) or presence of verapamil as described in Materials and
Methods. Data represent mean + SD obtained from three separate experiments.
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Comparison of the uptakes of MIBI and tetrofosmin in MDR-expressing cancer cells. The uptakes
of MBI and tetrofosmin at 30 min in the presence of verapami{A) and cyclosporin A(B) were
compared (100 oM of verapamil and 50 UM of cyclosporin A in HCT15/CLO2 cell, each of 50 uM
of verapamil and cyclosporin A in K562(Adr) cell, each of 50 UM of verapamil and cyclosporin A in
K562(Ver) cell). The results are expressed in % compared with uptakes at 30 min in the absence
of verapamil or cyclosporin A considered as 1%l(controf).
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