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Background: Sphaeranthus africanus L. (Asteraceae) has been 

used in traditional medicine in Vietnam to alleviate swelling and as a 

sedative. Pressed juice from fresh leaves of Sphaeranthus africanus 

have been used for mouth and throat washes to treat sore throat. The 

decoction is also used as antitussive and expectorant. The pounded 

leaves are applied externally to relieve pain and swelling [1]. Chemi-

cal investigations of S. africanus are scarce. Until now, only two 

compounds and one mixture of carvotacetone derivatives, chryso-

splenol D, squalene, spinasterol, and stigmasterol were reported for 

this plant [2]. There is no literature dealing with cytotoxic activities of 

the plant. 

Methods: The air-dried and milled leaves and stems of S. africanus 

were percolated with 96 % ethanol at room temperature. The crude 

extract was then partitioned sequentially with n-hexane, dichloro-

methane, ethyl acetate and n-butanol. The dichloromethane extracts 

(SA-DCM) exhibited activity against CCRF-CEM cells. Bioassay-

guided fractionation of SA-DCM was performed, and all isolates  

(1– 5) were evaluated for their anti-proliferative activity against 

CCRF-CEM, MDA-MB-231, U-251, HCT-116 cancer cells and non-

tumorigenic HEK 293 cells. 

Results: Five carvotacetone derivatives, including two known: 3-

angeloyloxy-5-angeloyloxy-7-hydroxycarvotacetone (1), 3-angeloyl-

oxy-5-[2 ″, 3 ″ -epoxy-2 ″ -methyl-butanoyloxy] -7-hydroxycarvotacetone 

(2), along with three new compounds: 3-angeloyloxy-5-[3″-chloro-2″-

hydroxy-2″-methyl-butanoyloxy]-7-hydroxycarvotacetone (3), 3-tiglo-

yloxy-5-angeloyloxy-7-hydroxycarvotacetone (4), and 3-angeloyloxy-

5-hydroxy-7-hydroxycarvotacetone (5), were isolated from the aerial 

parts of S. africanus collected in Vietnam. Bioassay-guided fractiona-

tion was monitored by the anti-proliferative activity on CCRC-CEM 

human cancer cells. The structures of the compounds were deter-

mined on the basis of NMR and mass-spectroscopic data. Activities 

were evaluated in vitro against four human cancer cell lines (CCRC-

CEM, MDA-MB-231, U-251, HCT-116). All compounds exhibited 

significant anti-proliferative activity against all four cell lines. CCRF-

CEM was most sensitive to the compounds, with IC50 values ranging 

from 0.6 to 1.5 μM. Compounds 3 and 4 possessed the highest 

activity, with IC50 values in the four cell lines ranging from 0.6 to 2.9 

µM and 1.3 to 2.5 µM, respectively. These compounds also showed 

inhibitory activity towards HEK 293 human embryonic kidney cells, 

with IC50 values ranging from 2.5 to 5.5 μM. 

Discussion: This is the first time that anti-proliferative activity of 

Sphaeranthus africanus extracts and constituents have been report-

ed, and constituents 1– 5 are the most cytotoxic carvotacetone deri-

vatives reported so far. Our results have shown that leukemia cells 

reacted more sensitive to these compounds than non-tumorigenic 

cells. Therefore, carvotacetones may be interesting lead compounds 

in leukemia research. 
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