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Abstract:

Objective: In the radiation treatment, the irradiation effective enough to control the tumors
far exceeds the tolerance of normal brain tissues. Thus, to avoid such unfavorable
outcomes; methods which sensitize the tumor cells to ionizing radiation (IR) are used.
lododeoxyuridine (IUdR) is the known radiosensitizers that target the cells selectively.
This molecule is a halogenated thymidine analogue which incorporates into DNA instcad
of thymine during DNA replication and increases the radiosensitization of the cells. In the
use of TUdR when the tumor size is increased and the cells in the median layers suffer from
hypoxia due to oxygen deficiency, the cells arrest in the Gy phase of the cell cyele and in
this condition the IUdR absorption is significantly reduced. Hypoxia inducible factor (HIF-
la) is the key regulatory element of the hypoxic response of cells. Enhancement of this
protein level causes an increased progression into Gy phase. It is reported that 2-
Methoxystradiol (2ME2) inhibits activation of HIF-1a by depolymerizing microtubules. In
this study, we have investigated the combination effect of 2ME2 and **Co on the
cylogenetic damages of 1UdR in spheroid model of US87MG glioblastoma cancer cell lines
by alkaline comet assay.
Materials and Methods: TI87MG cells were cultured as spheroids with 350 pm diameter.
Cultures were pretreated with 2ME2 (250puM) for 1 volume doubling time (1VIYT). After
this time, accomplished the subsequent treatments according to the following groups:
1- vehicle
2- treated with ZME2 (250 uM) for 1 VDT
3- treated simultaneously with 2ME2 (250 pM) and IUdR (1 uM) for 1 VDT
4- treated with 2ME2 (250 uM) for 1 VDT then irradiated with ®“’Co (2Gy)
5- ftreated simultanecusly with 2ME2 (250 uM) and TUdR (1 pM) for 1 VDT then
irradiated with °Co (2Gy)

Then the damages of DNA were evaluated using alkaline coniet assay method.



Results: The results showed that 2ME?2 in the combination with gamma irradiation of “Co
significantly (p<0.001) increased the DNA damages of 1UdR as compared to control group.
It means the combination of these two agents increased the cylogenetic effects of TUdR in
spheroid culture model of US7MG glioblastoma cell lines

Conclusion: By inhibiting the HIF-1a protein and preventing the Gy phase arrest, 2ME2
causes an increased progression into S phase and increases the [UdR absorption. Then the
enhanced absorption of IUdR leads into increasing the damages of DNA in spheroid cells.
These results support the combination use of 2ME2 and IUdR for the treatment of the
advanced glioma.
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