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Plants are important source for natural drugs and modern medicines; it is estimated that approximately one quarter of 
prescribed drugs contain plant extracts or active ingredients obtained from plant substance. Silybum marianum (L) Gaernt 

is a member of the family Asteraceae native to the Mediterranean area. The plant extract has anticancer, anti-inflammatory, 
antioxidant, hepatoprotective, antidiabetic and immune-modulatory effects. In the present study, callus cultures obtained from 
leaf explants using MS medium supplemented with 1 mg/l BA and 1 mg/l 2,4-D. Effects of sodium azide and gamma rays 
on callus growth and silymarin production were tested. Callus treated with 1,2,3,4 or 5 mM NaN3 for 1 hour or exposed to 
γ-radiation at doses of 10, 20, 30, 40 or 50 Gray. Results indicated that the fresh weight of treated callus decreased by increasing 
the dose of NaN3 and γ-rays. The chemical composition of silymarin was determined by HPLC. Sodium azide and gamma rays 
could induce the production of isosilybin A that was not detected in control callus. They reduced or enhanced the production 
of other silymarin components. Differential display technique was used to identify differentially expressed genes associated 
with silymarin production. Nine unique cDNAs over-expressed in treated callus and representative of suspected genes that 
expressed due to mutagen stress were purified and sequenced. Most of the obtained nucleotide sequence and corresponding 
amino acid displayed 100% similarities to chalcone synthase that is a key enzyme in flavonolignans biosynthesis. The over-
expression of chalcone synthase may be the cause of enhanced production of some silymarin components.
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