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Introduction. The repurposing of existing drugs for the potential treatment of cancer is continuously being investigated. Selective serotonin reuptake inhibitors (SSRIs), a group of antidepressants, have been investigated for their anticancer effect on several types of cancer. 
Aims. The aims of our study are to biologically investigate the potential anticancer effect of SSRIs, namely citalopram, escitalopram, and paroxetine, against small cell lung cancer (SCLC) cells along with the identification of the possible mechanism(s) of action involved. In addition, we would investigate the potential of SSRIs to enhance the cytotoxicity of doxorubicin (DOX) on these cells and identify the possibility of synergistic effect. 
Methods. Resazurin fluorometric analysis was performed to evaluate the anticancer activity of the compounds as single agents and in combination with doxorubicin (DOX) on lung cancer cell lines; H69 and DOX-resistant H69AR. Fibroblasts were also used to evaluate their selectivity towards cancer cells. JC-1 assay was performed to evaluate the induction of apoptosis by the compounds.
Results. Paroxetine had the least IC50 values on both cell lines, H69 and H69AR, with IC50 values of 9.70±0.54 and 16.40±0.19, respectively, (n = 3) µM. The selectivity index for paroxetine on these cells was greater than 24 on both cell lines. Combining DOX with paroxetine further decreased the IC50 value for paroxetine to 5.10±0.83 (n = 3) µM on H69 cells and 4.90±0.03 (n = 3) µM on H69AR cells. Similarly, when combined with paroxetine, DOX’s IC50 value decreased to 0.05±0.01 (n = 3) µM from 0.11±0.01 (n = 3) µM on H69 cells and to 0.59±0.01 (n = 3) µM from 1.80±0.26 (n = 3) µM on H69AR cells. Combination index value of less than 1.0 was obtained following the combination of paroxetine with DOX on H69 and H69AR cells. The addition of 5 µM paroxetine enhanced DOX’s activity against H69AR cells with DOX’s IC50 value decreasing to 0.50±0.04 (n = 3) µM from 1.80±0.26 (n = 3) µM, while no significant effect observed in H69 cells. Paroxetine resulted in a significant (P<0.0001) increase in the green fluorescence of the monomer dye following the loss of mitochondrial membrane potential.
Discussion. Paroxetine has the highest cytotoxic activity among all SSRIs used against H69 and H69AR cells. Enhanced cytotoxic activity was observed following the combination of DOX. A synergistic activity was observed on both cell lines with the combination of paroxetine and DOX. Knowing that H69AR is DOX-resistant cell line and the addition of paroxetine enhanced cytotoxic activity of DOX, paroxetine may had inhibited the activity of DOX’s efflux pumps and increased the entry of DOX into H69AR cells. Cytotoxic activity of paroxetine may also be driven via mitochondrial apoptotic pathway. Paroxetine may be further investigated on different cancer cells as well as cells expressing efflux pumps variably to further evaluate the mechanism of cytotoxicity.
