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Siramesine induces apoptosis in mast cells 
 

Jane Spirkoski 
 
Proteoglycans are molecules that contain “core protein” that contain one or more 

glycosoaminoglycan chain(s). They are major components of the extracellular matrix, but 
they are also found within the cell. One proteoglycan that is important for several immune 
system cells is serglycin (SG). In mast cells, SG is located in the secretory granule membrane 
and is an important molecule involved in the storage of mast cell specific proteases in the 
granules, which are responsible for the mast cell function. 

Mast cells (MCs) are part of the immune system that play curtail role for the 
development of the adaptive immune response. They are also involved in different types of 
diseases like anaphylaxis, atherosclerosis, arthritis, cancer and obesity. This duality of MC 
function raises a debate to whether they can be used as a target for apoptosis-induced 
treatment of MC depended diseases.  

Apoptosis is a cell death program that can be induced though different pathways. The 
bulk of the pathways are activating a common mediator, caspase 3 that acts as a down-stream 
effector in the caspase-dependent apoptosis. There are also reports where they show that 
lysosomal damage can induce caspase-independent apoptosis. 

Siramesine is a compound that was designed for treatment of anxiety and depression. As 
a non-toxic and well tolerated drug in humans, siramesine is used in ongoing studies where it 
was shown that it is inducing caspase-dependent and -independent apoptosis in different cell 
types. In this study, we show that siramesine induces apoptosis in MC, by secretory granule 
leakage. More importantly we show that the susceptibility to siramesine and the cell death 
type (apoptosis or necrosis) induced by siramesine is SG-dependent, confirming that SG plays 
an important role in apoptosis promoted by lysosomal leakage. Furthermore, we show that 
cysteine cathepsins have a partial role in the siramesine-induced MC apoptosis and in addition 
to this siramesine-induced MC apoptosis is caspase-independent. 

The siramesine-induced MC apoptosis is causing degradation of Poly (ADP-Ribose) 
Polymerase (PARP) and activation of Caspase-activated DNase (CAD), which are involved in 
caspase-independent apoptosis. PARP is a protein involved in DNA reparation system and 
needs to be degraded so that it will not waste energy on repairing the cleaved DNA by 
apoptosis-activated DNases. One of the DNases that have been shown to be part of caspase 
independent apoptosis is CAD. In conclusion, our results are suggesting  siramesine as a 
potential drug for MC-related diseases. 


