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MEETING ABSTRACT 

 
A1.20 
Sewarine, an indole alkaloid from Rhazya stricta and a κ opioid 
receptor antagonist, induces apoptosis via caspase activation 
in various cancer cell lines, and inhibits NF-κB activation 
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Background: Cancer is a global health problem, and nowadays 
effective cancer therapy still remains one of the major medical 
challenges. Recent statistics show that in 2011 37,100 people were 
newly diagnosed with cancer in Austria, and cancer was the second 
reason of mortality in the USA in 2012. The different treatment 
strategies available (i.e. chemotherapy, immunotherapy, radiation 
and surgery) are largely associated with lack of efficacy, develop-
ment of resistance and a plethora of side effects. Several lines of 
evidence indicate that the present cancer therapies exert their 
antitumor effect primarily by triggering apoptosis in cancer cells. 
Currently, cancer research has been continuously engaged in the 
identification of novel, more efficacious and safer anticancer drugs. 
Medicinal plants are tremendous sources of new drug candidates 
and are gaining increasing momentum for cancer therapy. Extracts 
of Rhazya stricta, a common medicinal plant used in traditional 
oriental medicine, are used to treat cancer, inflammatory conditions 
and chronic rheumatism. Scientific studies support the pharmacolo-
gical activities (i.e. antitumor, anti-inflammatory and antioxidant) of 
extracts of R. stricta attributed to the presence of indole alkaloids. 
However, there are no reports describing the anticancer or other 
actions of any of these alkaloids.  Recently, we have identified a 
phenolic indole alkaloid from R. stricta, sewarine, as the first 
naturally derived κ opioid peptide (KOP) antagonist. The present 
study was undertaken to investigate the potential anticancer and 
anti-inflammatory properties of sewarine in vitro, and mechanisms 
thereof. 
Methods: Apoptosis induction was detected in different cancer cell 
lines by propidium iodide FACS analyses. Regulation of the pro- 
and anti-apoptotic proteins was determined by immunoblot. The 
effect on nuclear factor-κB (NF-κB) activation was assessed in 
human monocytic (THP-1 Blue) cell supernatants using QUANTI-
Blue assay. 
Results: Sewarine was found to induce apoptosis in a variety of 
human cancer cell lines, including leukemia (CEM, MOLT-3 and 
Jurkat), neuroblastoma (SH-SY5Y) and breast cancer cells 
(MCF-7), in a time- and concentration-dependent manner. Co-
treatment with the pan-caspase inhibitor (zVAD-FMK) significantly 
reduced the level of sewarine-induced apoptosis, indicating that the 
activation of caspases is essential for the pro-apoptotic effects of 
sewarine. Sewarine activated pro-apoptotic BH3-only proteins 
(Noxa, Bim and Puma) and repressed the expression of anti-
apoptotic proteins, Bcl-2 and survivin. The immunosuppressive 
effect of sewarine was assessed by determining its potential to 
inhibit NF-κB, a well-established marker for immune and inflamma-
tory responses. A concentration-dependent inhibition of NF-κB 

activation was produced by sewarine in THP-1 Blue cells upon 
stimulation with tumor necrosis factor-α (TNF-α) or lipopolysaccha-
ride (LPS). 
Discussion: Sewarine, an indole alkaloid from R. stricta with KOP 
antagonistic properties, has potent pro-apoptotic effects via 
activation of caspase pathways and by modulating pro-apoptotic 
and anti-apoptotic proteins, together with an inhibitory effect of 
NF-κB activation. Our present findings provide the first evidence 
and a rational for the recognized anticancer effects described for the 
alkaloid extracts of R. stricta. 
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