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Abstract

Background & Aims: Alkaloids are important compounds that have a high potential in
the treatment of diseases, including types of tumors. Different alkaloids have
antiproliferative and antimetastatic effects on different types of cancer in vitro and in
vivo. Compounds such as camptothecin, vinblastine, and colchicine have already been
successfully developed into anticancer drugs. Colchicine binds to tubulin and interferes
with tubulin polymerization, thereby disrupting microtubule formation. This issue leads
to inhibiting the migration of leukocytes and other inflammatory cells and inhibiting the
mitosis of dividing cells. Colchicine can also increase free cellular tubulin to limit
mitochondrial metabolism in cancer cells through the inhibition of mitochondrial
membrane voltage-gated anion channels. In addition, extensive research has shown that
colchicine has anti-proliferative and anti-cancer properties in a wide variety of cell lines
and animals. In addition, recent studies have shown that colchicine, as an anticancer
agent, can effectively induce apoptosis. This is shown by its inhibitory effects on the
growth of several tumor cell lines in vitro and in vivo, including gastric cell,
hepatocellular carcinoma, hepatocellular carcinoma, and cholangiocarcinoma. To
Colchicine is highly toxic at high doses, which limits its use in human cell therapy.
Apoptosis is a regulated and programmed cell death process that involves the activation
of various molecules to initiate cell death. Specific activation of apoptosis in tumor cells
is a promising approach for cancer treatment. Considering the role of colchicine in
inducing apoptosis, it can be considered a suitable candidate for investigating anticancer
effects in the form of in vitro studies on breast cancer cell models and in vivo studies on
mouse models with mammary tumors. However, the specific mechanisms of colchicine-
induced cytotoxicity are controversial due to the variability of signaling pathways in
different cell types. In addition, colchicine is highly toxic at high doses and the exact
mechanism of its apoptotic effects in breast cancer cells is still unclear. Colchicine is an
alkaloid widely used to treat gout. It also has a therapeutic effect on cancer through the
induction of apoptosis, but the pathways involved in this process remain unclear. The
present study was conducted to investigate the effect of this drug on mouse Breast
cancer cell line in vitro and in vivo.

Methods: This research is of a fundamental type that was carried out experimentally.
First, mouse mammary cancer cells (4T1) purchased from Pasteur Institute of Iran were
cultured. Then, the effect of colchicine on apoptosis and related signaling pathways was
determined using various tests including cell viability assay, real-time PCR, annexin V
and propidium iodide staining, and western blot analysis. In vivo studies were also
performed after tumor induction in mice and then their treatment.Effect of
colchicineand related signaling pathways were determined using different tests
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including cell viability assay, real-time PCR, annexin V and propidium iodide staining
and western blot analysis. /n vivo studies were investigated through tumor induction
with 4T1 cells in mice and then their treatment. After tumor formation, the antitumor
activity of colchicine was compared in cancer mice. Tumor tissues after isolation,
fixation and staining with hematoxylin and eosin were examined with a microscope for
the presence of cancer symptoms.

Results: The results showed that colchicine at a concentration of about 300 pg/ml killed
50% of 4T1 cancer cells. Colchicine significantly increased Bax and P53 mRNA
expression and decreased Bcl-2 gene expression. In the in vivo study, it was shown that
in the tumor tissue of mice treated with colchicine, the evidence of apoptosis and the
area of destruction and necrosis was much wider than that of the untreated group. The in
vivo study showed that in the group treated with colchicine, the tumor tissue showed
more evidence of apoptosis than the control group, and in the treated group, the area of
destruction and necrosis was much wider than in the untreated group. In the tumor
tissues of mice in the control group (without treatment), the signs of malignancy were
more severe than in the group that had been treated, and abnormal mitotic forms were
abundantly seen. Also, no metastases to the liver and spleen were observed in the
treated group as well as in the control group. Finally, it can be concluded that the oral
intake of pure colchicine reduces the size of induced tumors in mice, prevents further
proliferation and metastasis, and induces Apoptotic. Studies have shown that tumors
that grow faster, such as tumors from 4T1 cancer cells, are more invasive and
metastasize to the surrounding tissues, but the cells of these tumors (with a high
proportion of dividing cells) are the most sensitive to toxic compounds of the cell cycle,
such as colchicine. They have sin. Continuous use of these compounds causes a high
percentage of exposed cells to be destroyed. Reduction in the size of tumors and
metastasis of cells to other places in mice treated with colchicine was observed in the
present study.

Conclusion: Studies have shown that tumors that grow faster, such as tumors from 4T1
cancer cells, are more invasive and metastasize to the surrounding tissues, but the cells
of these tumors (with a high proportion of dividing cells) are the most sensitive to They
have cell cycle toxic compounds such as colchicine. Continuous use of these
compounds causes a high percentage of exposed cells to be destroyed. Reduction in the
size of tumors and metastasis of cells to other places in mice treated with colchicine was
clearly observed in the present study. Colchicine had an effective role in inhibiting the
proliferation of breast cancer cells, and its oral use reduced the size of induced tumors in
mice, prevented further proliferation and metastasis, and induced apoptosis. The
mechanism of toxicity of colchicine for cancer treatment is still not clear enough. In the
present research, the results of all the tests showed that colchicine has an effective role
in inhibiting the proliferation of mouse breast cancer cells and apoptosis through
increasing the expression of pro-apoptotic genes and proteins Bax and p53, decreasing
the expression of anti-apoptotic Bcl2 genes and proteins, and ultimately induces the
activation of caspases.
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