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Mitochondria-dependent apoptogenic activity of 
the aqueous root extract of Croton membranaceus 
against human BPH-1 cells
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ABSTRACT. Croton membranaceus aqueous root extract (CMARE) is 
among the widely used phytotherapeutics in Ghana for the management 
of benign prostatic hyperplasia (BPH) and prostate cancer. However, the 
mechanism of action of CMARE remains to be elucidated. This study 
aimed to establish whether apoptosis is involved in the antiproliferative 
effect of CMARE on human BPH-1 cells. We determined the effect of 
treatment with 0, 1, 3, and 5 mg/mL CMARE for 24, 48, and 72 h on 
the viability and morphology of BPH-1 cells using the MMT assay and 
phase-contrast microscopy, respectively. We examined the apoptosis-
inducing effects of CMARE after 48 h at the cellular level using 
Hoescht 33258 and JC-1 dye staining and flow cytometry analysis. We 
performed reverse transcription polymerase chain reaction and Western 
blotting to confirm the apoptotic effects of CMARE at the molecular 
level. CMARE induced a significant dose-dependent inhibition in 
the proliferation of BPH-1 cells (P < 0.05) and an alteration in their 
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morphology and a reduction their density. Furthermore, CMARE 
induced dose-dependent staining of the nuclear chromatin, significant 
DNA fragmentation with G0/G1 sub-diploid cells (P < 0.01), and loss 
of the mitochondrial membrane potential in the treated cells compared 
to the controls after 48 h (P < 0.01). Additionally, while CMARE 
induced a significant upregulation of the mRNA and protein levels of 
Bax, those of Bcl2 did not change significantly. Therefore, induction of 
mitochondria-dependent apoptosis of BPH-1 cells may be a possible 
mechanism of action of CMARE.
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