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Elicitation is one of the effective strategies towards enhanced production of various metabolites in plant in vitro cultures. Elicitors are often classified as biotic and abiotic. Previously we have demonstrated the influence of two commonly applied biotic elicitors, jasmonic acid and chitosan, on the biosynthesis of sterols in C. officinalis hairy root culture. The aim of the present study was to investigate the effect of abiotic elicitation with heavy metals (silver and cadmium).
Ag+ and Cd2+ ions were applied to the culture medium in the form of silver nitrate and cadmium chloride, respectively, at concentrations of 25, 50, 100 and 150 μM. The total content of main sterols (campesterol, cholesterol, isofucosterol, stigmasterol, sitosterol and accompanying sitostanol) was 460 μg/mg d.w. in the control hairy root culture and decreased significantly after treatment with AgNO3 at concentrations of 25-100 μM, with the lowest level (40% of the control) at 100 μM. The observed decrease was combined with the remarkable change of sterol profile, particularly of the ratio of the two most abundant sterols, stigmasterol and sitosterol (2.5:1 in the control, 0.8:1 after treatment with 100 μM AgNO3). The highest applied AgNO3 concentration (150 μM) slightly increased the total content of sterols (by 22% of the control); however, it was highly detrimental to hairy root growth. In contrast to the effect exerted by AgNO3, all applied concentrations of CdCl2 increased the sterol production in C. officinalis hairy roots (up to 150% of the control at 150 μM CdCl2). The amount of predominant stigmasterol was similar at all concentration tested (347 μg/mg d.w. in average, higher by 30% than the control), whereas the amount of sitosterol decreased significantly, to 40% of the control at 50 μM CdCl2. Thus, C.officinalis hairy root culture is potentially susceptible to abiotic elicitation, however, due to many mechanisms of plant defense against stresses, various factors may exert different effects on such metabolic processes as sterol biosynthesis.

