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Abstract

For the development of new controlled drug delivery systems, the application of combination
therapy using radioisotopes and tumor static agents has drawn great attention. This study
was designed to estimate the treatment effect of the combination therapy with Holmium
(*°*Ho) and tumor static agents. Ho- 166 was produced at the KAERI using HANARO reactor.
The drugs applied were Sunpla, Methotrexate and Doxorubicin. Human glioblastoma (T 98G),
adenocarcinoma (MKN45), hepatocellular  (Hep3B), Ilung carcinoma (Calu6), ovary
adenocarcinoma (NIH:OVCAR-3) and rat glioma (C6) were used. The cell cytotoxicity on the
tumor cell lines determined by MTT assay. In the case where the chemotherapeutic agent
was solely applied to the cell lines, the I1Cso values were 24x 10°M of the Sunpla for MKN45
and 4.23x 10°M of the Doxorubicin for Calu6. The radioactivity of Ho-166 occurring 20%
apoptosis was 10ud. As for Sunpla and Doxorubicin, the value of 1C20 was dependent on the
cell lines used. The combination treatment of '*Ho and drug was to improve therapeutic
success rate in T98G, MKN45, Hep3B, and Calu6. From this in vitro study it can be
concluded that combining "Ho radionuclide therapy and chemotherapy could enhance the
effect of each in eliminating proliferating tumor cells.
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Figure 1. Cell cytotoxicity of drugs (Sunpla, Methotrexate, Doxorubicin). The cell cytotoxicity
determined by MTT assay. Cells was placed in 1x 10/ well in 96-well plates. The cells were
incubated for 48 h at 37 . Data are expressed as mean percentages and SEM of survivial
rate (%)(n=3).

T able 1. Effective dose (ICso) of drugs.

cell line Sunpla M ethotrexate Doxorubicin
[Cso (M) r* [Cso (M) r* [Cso (M) r?
T98G 464 x 10° 09 ns 059 278x 10° 093
C6 368 x 10 081 163x 10" 0.74 559x 1077 097
M KN45 24 x 10° 056 ns 0.68 596x 10° 094
Hep3B 0.193 081 ns 0.02 148x 10° 0.99
NIH:OVCAR-3| 4.23x 10° 0.77 ns 0.35 2.15x 10° 093
Calué 5.25x 10" 0.77 ns 0.66 423x 10° 0.96
ns : non specific
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48 X-ray (radiograph) .
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(B) 4 (Fig. 2).
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Figure 2. Radioactivity effect of the **Ho without(A) / with(B) PBS buffer
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Figure 3. Cytotoxicity by 'Ho. The cell cytotoxicity determined by MTT assay. Cells was
placed in 1x 10°%well in 96 well plates. The cells were incubated for 24 h at 37 . Data are
expressed as percentages of survivial rate (%)(n=3, Mean = SD, ** p<0.01).
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T98G Hep3B p value
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Figure 4. Combination effect of the *°Ho and Sunpla(A) / Doxorubicin(B). The cell
cytotoxicity determined by MTT assay. Cells was placed in 1x 107well in 96 well plates. The
cells were incubated for 24 h at 37 . That combinated Data are expressed as percentages of
survivial rate (%)(n=3, Mean + SD, * p<0.05, ** p<0.01).
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