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ABSTRACT

Barakol is a natural anxiolytic agent extracted from young leaves of Cassia siame}l?amg, \?hghBhas
been used in folk medicine for the treatment of insomnia. Leaves of C. siamea has had centuries of use as
wraditional food without side effects. However, acute hepatitis associated with herbal products containing C.
siamea \eaves was reported in patients. There is still debate whether the hepatotoxicity of C. siamea might be
related to barakol or the presence of its degradation products. Therefore, the aim of the present study was to
investigate the degradation behavior of barakol under different ICH prescribed stress conditions, using reversed-
phase HPLC-DAD assay as well as its cytotoxicity at a molecular level. For the stability study, extensive
degradation of barakol was found to occur in alkaline condition through a base-catalyzed hydrolysis. Mild
degradatior; of barakol was observed under thermal and oxidative stress while barakol was stable in acidic
condition. The characterisﬁc of barakol degradation under alkaline condition at pHs 12 and 13, represented by
reaction rate constants (K, ), were 0.00003 and 0.00960 min", respectively. The activation energy according to
Arthenius plot was calculated to be 22.344 kcal mol” at pH 13 and temperatures between 12 and 51 °C. A major
degradation product of barakol under both alkaline and thermal stress conditions was characterized by LC-MS
and NMR as cassiachromone, which was also present when barakol dissolved in culture medium.

Understanding degradation behavior of barakol gained a critical impact on the evaluation of its
cytotoxicity. Barakol-induced apoptosis in P19 embryonic carcinoma cells was therefore investigated.
Treatment with barakol decreased cell viability in a dose-dependent manner with an IC,, of 1.5 mM. Barakol
significantly increased intracellular reactive oxygen species (ROS), which was accompanied by Bcl-2 down-
regulation. Subsequently, the activation of caspase-9 cascade was induced, leading to the translocation of CAD
following by DNA fragmentation, an indication of apoptosis. Pretreatment with antioxidants N-acetylcysteine
(NAC) and glutathione (GSH) significantly suppressed barakol-induced ROS generation as well as apoptosis.
Additionally, these antioxidants dramatically inhibited barakol-induced Bcl-2 down-regulation. Inhibitory study
in the pathway of ROS generation intracellularly using Mr;TBAP, catalase, and sodium formate also defined that
superoxide anion and hydroxyl radical were responsible as the ROS induced by barakol in P19 cells. The present
study revealed that barakol induced apoptosis in P19 cells via ROS-dependent mechanism with the involvement
of Bcl-2 down-regulation and the activation of caspase cascade. These findings thus provide an explanation for
the underlying mechanism of barakol-induced apoptosis in P19 cells. Understanding degradation behavior of
barakol as well as its cytotoxicity might be critical in pharmaceutical development of herbal product as barakol

and its degradation product might play a significant impacts on drug efficacy, safety profile, and drug toxicity.



