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                                     Abstract
Preconditioning (PC) affords the most potent cytoprotective effects ever known in the physiological system. Since the publication of the first report that preconditioning by cyclical exposure to intermittent sublethal ischemia-reperfusion episodes is cardioprotective, the strategy has been extrapolated to sustain its beneficial effects at cellular and subcellular levels. The underlying principle of preconditioning is that exposure to sublethal episodes of a noxious stimulus triggers survival signaling pathways that render the cells resistant to subsequent exposure to the lethal stimulus. Diverging from the classical protocol involving treatment with ischemia-reperfusion, various preconditioning strategies have been developed and optimized to include physical, chemical, genetic, and pharmacological manipulation of cells to mimic the effects of ischemic preconditioning. Besides survival signaling, such manipulations significantly impact the stemness characteristics, paracrine behavior, angiogenic and differentiation potential, and various other aspects of cellular biology. Primarily used as cholesterol-lowering drugs, statins constitute a group of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase inhibitors that have been effectively employed as preconditioning mimetics. Various members of the statin group, natural, semisynthetic, or synthetic, i.e., lovastatin, simvastatin, atorvastatin, rosuvastatin, etc., have been used to exploit their pleiotropic effects on the stem/progenitor cells as a part of the preconditioning strategy to enhance their stemness and functionality postengraftment. This book chapter provides a critical review of the advancements in pharmacological preconditioning of stem/progenitor cells in general and with the use of statin in particular. It highlights the mechanism that renders superiority in the use of statins as preconditioning mimetics.
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	AMI::
	
                Acute myocardial infarction

              
	AMPK::
	
                Adenosine monophosphate-activated protein kinase

              
	Bax::
	
                Blc2-associated X-protein

              
	Bcl2::
	
                B-cell lymphoma 2

              
	bFGF::
	
                Basic fibroblast growth factor 2

              
	Bim::
	
                Bcl2 like 4

              
	BM::
	
                Bone marrow

              
	CRP::
	
                C-reactive protein

              
	CSCs::
	
                Cardiac stem cells

              
	CXCR4::
	
                CXC chemokine receptor 4

              
	ECM::
	
                Extracellular matrix

              
	eNOS::
	
                Endothelial nitric oxide synthase

              
	ERK1/2::
	
                Extracellular signal-related kinase 1/2

              
	ESCs::
	
                Embryonic stem cells

              
	GFP::
	
                Green fluorescence protein

              
	hESCs::
	
                Human embryonic stem cells

              
	ICM::
	
                Inner cell mass

              
	iPSCs::
	
                Induced pluripotent stem cells

              
	JAK::
	
                Janus kinase

              
	LDL::
	
                Low-density lipoprotein

              
	LVEF::
	
                Left ventricular ejection fraction

              
	MEK::
	
                Mitogen-activated protein/extracellular signal-regulated kinase

              
	miR::
	
                microRNA

              
	MRI::
	
                Magnetic resonance imaging

              
	MSCs::
	
                Mesenchymal stem cells

              
	MSCs::
	
                Mesenchymal stem cells

              
	MTPs::
	
                Microthrombotic particles

              
	NO::
	
                Nitric oxide

              
	OCN::
	
                Osteocalcin

              
	OPN::
	
                Osteopontin

              
	ROCK::
	
                Rho-associated coiled-coil-forming kinase

              
	ROS::
	
                Reactive oxygen species

              
	SDF-1α::
	
                Stromal cell-derived factor-1

              
	SkMs::
	
                Skeletal myoblasts

              
	SPECT::
	
                Single-photon emission computed tomography

              
	STAT::
	
                Signal transducers and activators of transcription

              
	STAT::
	
                Signal transducers and activators of transcription

              
	STEMI::
	
                ST-elevation myocardial infarction

              
	VEGF::
	
                Vascular endothelial growth factor
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