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Abstract

Background & aim: Beta-adrenergic receptors (B-ARs) are one of the receptors involved in cancer
and stress. The therapeutic activity of anti-stress drug of propranolol, which is used to cure the heart
disease, such as high blood pressure is attributed to the blockade of 3-adrenergic receptors. The aim
of this study was to investigate the effect of propranolol on the growth and proliferation of K562 cell
line (human chronic myelocytic leukemia).

Methods: In the present experimental study, 10 million K562 cells were cultured in 10 milliliter RPMI
1640 culture media. Then, different concentrations of propranolol 25, 50, 75 and 100 micromolar (6.5,
13, 19 and 26 milligrams per milliliter, respectively) were prepared. K562 cells were examined in six
groups of three: as control, treated with DMSO (Dimethyl sulfoxide) and treated with different
concentrations of 25, 50, 75 and 100 micromolar of propranolol for the different times of 24, 48 and 72
hours. After treatment of cells with different concentrations of drug, the percentage of inhibitory effect
of propranolol on K562 cells viability was estimated by MTT assay (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) at different times (24, 48 and 72 hours). All experiments were repeated
at least three times. Moreover, the IC-50 (Inhibitory concentration-50) (the concentration of drug that
is required for 50% inhibition) of drug was measured (150 micromolar). Gel electrophoresis of DNA
and DAPI (4',6-diamidino-2-phenylindole) staining were used for apoptosis investigation. Statistical
analysis were performed by using Excel software and student’s T-test.

Results: In the present study, propranolol drug decreased the viability of K562 cells and this effect
was time- and dose-dependent, therefore, the inhibitory effect of propranolol at 100 micromolar
concentration and 72 hours after treatment was the maximum. Using the statistical analysis, it was
concluded that this drug may inhibit the growth of K562 cell line (p<0.05).

Conclusion: With respect to the results of the present study, propranolol inhibited the growth of K562
cell line and induced cell death in this cell line. These results showed that it may be possible to use
this drug in cancer research fields, although more clinical researches are needed.
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