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Abstract Chemotherapy can cause multidrug resistance in cancer cells and is 

cytotoxic to normal cells. Discovering natural bioactive compounds that are not 

cytotoxic to normal cells but inhibit proliferation and induce apoptosis in drug-

sensitive and drug-resistant cancer cells could overcome these drawbacks of 

chemotherapy. This study investigated the antiproliferative effects of crude 

extracts of Benchalokawichian (BLW) remedy and its herbal components against 

drug-sensitive and drug-resistant cancer cells, cytotoxicity of the extracts toward 

normal cells, and their ability to induce apoptosis and cell cycle arrest in  

drug-sensitive and drug-resistant cancer cells. The extracts exhibited 

antiproliferative activity against doxorubicin-sensitive and doxorubicin-resistant 

erythromyelogenous leukemic cells (K562 and K562/adr). Tiliacora triandra root, 

BLW, and Harrisonia perforata root extracts displayed an IC50 of 77.00 ± 1.30, 

79.33 ± 1.33, and 87.67 ± 0.67 µg/mL, respectively, against K562 cells. In 

contrast, Clerodendrum petasites, T. triandra, and H. perforata root extracts 

displayed the lowest IC50 against K562/adr cells (68.89 ± 0.75, 78.33 ± 0.69, and 

86.78 ± 1.92 µg/mL, respectively). The resistance factor of the extracts was lower 

than that of doxorubicin, indicating that the extracts could overcome the multidrug 

resistance of cancer cells. Importantly, the extracts were negligibly cytotoxic to 

peripheral mononuclear cells, indicating minimal adverse effects in normal cells. 

In addition, these extracts induced apoptosis of K562 and K562/adr cells and 

caused cell cycle arrest at the G0/G1 phase in K562 cells. 
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