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Acute myeloid leukemia (AML) is a serious hematological disease in which inflammation plays a key 

role in pathogenesis, influencing the bone marrow microenvironment and significantly contributing to 

disease progression and therapeutic response. Increasing evidence shows that inflammatory processes 

support the survival and proliferation of leukemic cells and may affect their sensitivity to treatment. 

Despite available therapeutic options, including chemotherapy, targeted therapy, and allogeneic 

hematopoietic stem cell transplantation (HSCT), the five-year overall survival rate for AML patients 

remains around 30%, with a high risk of relapse after HSCT. Among genetic factors, mutations in the 

FLT3 gene play a significant role, being associated with worse prognosis and higher relapse rates. In 

addition to genetic alterations, there is growing interest in studying other mechanisms, such as the 

regulation of membrane transporter expression by inflammatory mediators, which can alter drug 

transport and influence therapeutic efficacy. 

This study focused on investigating the effect of selected pro-inflammatory mediators – TNF-α and 

IFN-γ – on the gene expression of the transporters OCTN1 (SLC22A4) and OCTN2 (SLC22A5) in 

AML cell lines. TNF-α and IFN-γ were chosen due to their important role in regulating cellular 

processes in AML, while LPS and HMGB1 were included as additional stimuli to broaden the 

understanding of inflammation-mediated regulation of transporter expression. 

To assess the impact of genetic background on cytokine response, two AML cell lines were used: MV4-

11 (carrying the FLT3-ITD mutation) and THP-1 (FLT3-wild type). The results showed that in MV4-

11 cells, TNF-α and IFN-γ significantly upregulated OCTN1 expression, while the effect on OCTN2 

was more variable. In THP-1 cells, changes were less pronounced, suggesting that the presence of the 



FLT3 mutation may influence leukemic cell sensitivity to inflammatory stimuli. LPS and HMGB1 

induced mild or time-dependent changes in transporter expression. 

These findings support the hypothesis that the inflammatory microenvironment may modulate 

membrane transporter expression in AML cells depending on their genetic background, potentially 

affecting treatment efficacy and contributing to the development of drug resistance. The results also 

highlight the need for further studies to clarify the regulatory mechanisms of OCTN1 and OCTN2 in 

the context of inflammatory stimuli within the leukemic environment. 

Keywords: AML, inflammation, pro-inflammatory mediators, OCTN transporters, FLT3 mutation 

 


