
Induction of Caspase-8 and Death Receptors by a New 
Dammarane Skeleton from the Dried Fruits of Forsythia koreana
Usama W. Hawasa,b,*, Amira M. Gamal-Eldeenc,*, Samy K. El-Desoukya, 
Young-Kyoon Kimd, Antje Huefnere, and Robert Saff

a Phytochemistry and Plant Systematic Department, National Research Center, 
Dokki 12622, Cairo, Egypt. Fax: +202 3370931. E-mail: hawasusama@yahoo.com

b Marine Chemistry Department, Faculty of Marine Sciences, King Abdulaziz University, 
Jeddah 21589, KSA

c Cancer Biology Laboratory, Center of Excellence for Science, National Research Center, 
Dokki 12622, Cairo, Egypt. Fax: +202 33370931. E-mail: aeldeen7@yahoo.com

d College of Forest Science, Kookmin University, Seoul, 136-702, Korea
e Pharmaceutical Sciences Institute, Pharmaceutical Chemistry Department, 

University of Graz, A-8010 Graz, Austria
f Institute of Chemical Technology of Organic Materials, Erzherzog-Johann University, 

A-8010 Graz, Austria

* Authors for correspondence and reprint requests

Z. Naturforsch. 68 c, 29 – 38 (2013); received August 26, 2011/October 29, 2012

A new naturally occurring compound based on the dammarane skeleton, i.e. cabralealac-
tone 3-acetate-24-methyl ether, was isolated from the aqueous methanolic extract of For-
sythia koreana fruits, along with eight known compounds: cabralealactone 3-acetate, ursolic 
acid, arctigenin, arctiin, phillyrin, rutin, caffeic acid, and rosmarinic acid. The identifi cation 
of the isolated compounds was based on their spectral analysis including: HREI-MS, 1D and 
2D NMR spectroscopy. The selected compounds and the aqueous methanolic extract were 
evaluated for their cytotoxic activity against human solid tumour cell lines. Cabralealactone 
3-acetate-24-methyl ether and ursolic acid were found to be active against human breast 
cancer cells (MCF-7). The cytotoxicity was associated with the activation of caspase-8, the 
induction of the death receptors DR4 and DR5, as well as DNA fragmentation, and was 
thus due to apoptosis rather than necrosis.
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