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ABSTRACT

Background and Aims: Diabetes increases the risk of hematological malignancies, including acute
lymphoblastic leukemia (ALL). Hyperglycemia-induced glycosylation activates signaling pathways and
alters gene expression, including CXCR4, which is associated with resistance to cancer therapy. This study
was designed to investigate the effect of a hyperglycemic environment on CXCR4 expression and its role in
cell viability and methotrexate (MTX) resistance in ALL.

Materials and Methods: In this in vitro study, Nalm-6 cells were cultured in a high-glucose
(hyperglycemic) medium for 10 days to develop a hyperglycemia model. The cells were then divided into
four groups: control, MTX (300 nM), high glucose, and high glucose + MTX. Cell viability was assessed
after 48 hours using the MTT assay. The mRNA expression level of the CXCR4 gene was measured by
quantitative real-time PCR (qRT-PCR), and cell cycle phase analysis was performed by flow cytometry.

Results: Cell viability was 45% in the MTX group and 82% in the high glucose + MTX group. CXCR4
expression increased approximately 25-fold in the high glucose group and 16-fold in the high glucose +
MTX group compared to the control group, while MTX alone caused only a slight increase. Cell cycle
analysis revealed that MTX treatment arrested cells in the G1 phase regardless of glucose levels, whereas
high glucose alone caused an S-phase arrest.

Conclusion: The findings indicated that a hyperglycemic environment upregulated CXCR4 expression,
enhanced cell viability in the presence of MTX, and may contribute to chemotherapy resistance in ALL. This
highlights a potential link between diabetes-associated hyperglycemia, CXCR4 overexpression, and
decreased chemosensitivity in leukemia.
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