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ABSTRACT 

Leukemia is a disease manifested by the failure of cell death, or inability of 

hematopoietic cells to differentiate into functional mature cells. Induction of 

differentiation or cell death in immature hematopoietic cells has been applied for 

leukemia prevention or therapy. Leukemia cell lines, such as HL-60, U937, and K562 are 

unique in vitro models for screening potent anti-leukemia agents. Apoptosis is a 

programmed cell death that is characterized by cell shrinkage, membrane blebbing, 

chromatin condensation and DNA fragmentation , and it is typically accompanied by the 

activation of a class of death proteases (caspases). 5,3'-Dihydroxy-3,6,7,8,4'-

pentamethoxyflavone (GO1), a pale yellow powder isolated from leaves of Gardenia

obtusifolia were showed significant cytotoxic activities in MCF-7 (Human breast cancer 

cells) and KB-3-1 (Human cervix carcinoma cells). In this study, we investigated the 

anti-tumor effects of GO1 on HL-60, U937 and K562 human leukemia cell lines. GO1 

induced cytotoxicity of human leukemic cells was monitored by the MTT assay. The 

apoptosis was determined by (a) apoptotic morphology in microscopy; (b) DNA 
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fragmentation in electrophoresis and FACS analysis; and (c) activation of caspase-3 and 

poly-ADP-ribose polymerase (PARP) cleavage assay. The results demonstrated the 

cytotoxicity activation of GO1 in U937, HL-60 and K562 human leukemic cell were 

increased in a concentration-dependent manner with IC50 at 0.05, 0.15, and 75 M,

respectively. GO1 caused the cell shrinkage, cell membrane blebbing, apoptotic body, 

chromatin condensation and DNA fragmentation. Result from Annexin V/PI double 

staining analyzed by flow cytometry indicated that GO1 increased early and late 

apoptotic cell population. GO1-induced apoptosis is accompanied by the activation of  

caspase-3 and the specific proteolytic cleavage of PARP. Our finding provides evidence 

that GO1 could be a candidate as an anti-leukemic agent through apoptosis of cancer 

cells.
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