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Abstract
Protease enzymes cause significant damage to cardiac tissue during and during myocardial 
ischemia/reperfusion (I/R) injury. They also contribute to myocardial remodeling and 
hypertrophy. Inhibiting protease activity is an effective strategy to impede the proliferation of 
injured tissue and the progression of heart remodeling and hypertrophy. Although many 
small-molecule protease inhibitors are in development, a major concern is the "off-target 
effect" demonstrated by these therapeutic agents. Alternatively, employing a comprehensive 
endogenous anti-protease peptide may produce more reliable results and guarantee safety.

Secretory leukocyte protease inhibitor (SLPI) is an 11.7 kDa cationic protein that is released 
into the extracellular environment and has demonstrated the ability to block the activity of 
many inflammatory serine proteases. Our previous study demonstrated that giving 
recombinant human secretory leukocyte protease inhibitor (rhSLPI) by means of 
overexpression of rhSLPI gene or treatment with recombinant protein of human SLPI provided 
cytoprotective effect against I/R injury both in an in vitro, ex vivo, and in vivo study model. 
Interestingly, although the beneficial effects of SLPI are believed to be due to the anti-
protease activity, few studies showed that those effects of SLPI might be independent on its 
anti-protease activity. Our recent unpublished data showed that recombinant protein of anti-
protease deficient mutant SLPI also provided cardio protection against I/R injury. Therefore, 
the therapeutic potential of SLPI is believed to be in part by the direct effect of SLPI.

One of the clinical limitations of using recombinant human SLPI as therapeutic agent is a 
short half-life in circulation. The pre-clinical studies in animal models revealed the short half-
life of recombinant human SLPI in circulation. Therefore, any strategies to improve stability 
and extend the half-life of SLPI in system, could provide greater therapeutic benefit. The 
application of nanomedicine, especially for SLPI delivery and specifically to cardiac target still 
be a challenging research question of our team. This could provide the novel approach for 
targeted drug delivery for cardiovascular diseases.
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