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Aim: Cancer is one of the most important diseases of this century, which affects many
people all over the world, and while the prevalence of this disease is increasing, no
suitable treatment has been found yet. In the meantime, breast cancer is the most
common cancer and the leading cause of cancer-related death in women worldwide. In
the search for cancer treatment solutions, researchers synthesize numerous medicinal
compounds for various cancers and study their effects. Sorafenib is a urea multikinase
inhibitor which causes apoptosis and inhibits angiogenesis and cancer cell proliferation.
This compound is currently used as a treatment for hepatocellular cancer, and tests have
also been carried out to verify its performance in treating other cancers. Sorafenib
derivatives were also synthesized and analyzed. In this research, the anticancer effect of
one of the derivatives of sorafenib named (2E,2°E)-2,2"-(1,4-phenylene
bis(methanylidene)bis(N-(4-chloro-3-(tri) Fluoroethyl (phenyl) hydrazine carboxamide,
abbreviated as SO-D-3, was evaluated against three breast cancer cell lines.

Materials and methods: Three breast cancer cell lines including MCF7, 4T1 and MDA
were prepared and cultured in RMPI culture medium. Cells were treated with
concentrations of 31.25, 62.5, 125, 250, 500, 1000 and 2000 uM of SO-D-3, and their
survival rates were measured using the MTT test during 24, 48 and 72 hours. The
induction of apoptosis by SO-D-3 in the studied cancer cells was investigated by flow
cytometry. In addition, the level of Hsp70 and Casp8 proteins as implicated in apoptosis
were investigated using the western blot method. The results were statistically analyzed
using SPSS software.

Results: The results of the MTT test showed that the treatment of cancer cells
significantly decreases the survival of these cells compared to the control. The IC50 for
MDA-MB-231 cells was significantly lower than MCF7 and 4T1 cells at 24 hours (157.4
UM for MDA-MB-231 compared to 843.8 uM for MCF7 and 1212 pM for 4T1).
However, the difference decreased with increasing treatment time (77.47 pM and 23.38
uM for MDA-MB-231, 107.3 uM and 36.69 uM for MCF7, and 83.63 pM and 16.58 uM
for 4T1 at 48 hours and 72 hours respectively). Flow cytometry analysis revealed that in
cells treated with SO-D-3, apoptotic cells increased significantly. Examination of the
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protein level using the western blot technique also showed that the HSP70 protein was
significantly decreased in MCF7 and 4T1 cells. On the other hand, the level of Casp8
protein was significantly increased in 4T1 and MDA cells.

Conclusion: The results of the present study showed that SO-D-3 can cause the death of
breast cancer cells in a time-dependent manner. Subsequent experiments showed that
SO-D-3 exerts this action through the induction of apoptosis. Therefore, according to the
results of the present research, SO-D-3 can be introduced as a compound with potential
anti-cancer properties that can cause cell death by reducing Hsp70 and changing the
expression of Casp8 involved in the external pathway of apoptosis.
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