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Abstract

In steady state conditions low number of HSPCs always circulates in peripheral blood (PB) and lymph and undergoes a
circadian rhythm in their PB circulation, with the peak occurring early in the morning and the nadir at night. The number
of circulating HSPCs increases in PB in response to (1) systemic or local inflammation, (2) strenuous exercise, (3) hypoxia
and (4) tissue/organ injuries. Moreover, in clinical settings, administration of some agents may induce forced egress
of HSPCs into PB and increase their number in PB up to 100 fold in a process known as pharmacological mobilization.
Such drugs include cytokine granulocyte colony stimulating factor (G-CSF) and the small molecular CXCR4 antagonist
AMD3100; known as Plerixafor. Pharmacological mobilization is exploited as a means to obtain HSPCs for hematopoietic
transplantations. Our previous research demonstrated that mobilization of HSPCs is a part of innate immunity response.
This evolutionary ancient process is orchestrated by granulocytes and monocytes that trigger activation of complement
cascade and collateral also coagulation cascade. Initiation of complement cascade activation and subsequently activation
of coagulation cascade occurs in mannan binding-lectin (MBL) complement activation pathway dependent-manner.
Mannan binding lectin activates subsequently MBL-associated serine proteases (MASP-1 and MASP-2) that cleave third
complement component C3 and prothrombin. Cleavage of C3 leads to formation of classical C5 convertase and cleavage
of prothrombin generates thrombin that possesses C5-like convertase activity. Finally, both C5 convertases cleave fifth
complement cascade protein C5 and activate distal part of complement cascade that is crucial for egress of HSCPs from
BM niches into PB. Mobilization of HSPCs as we recently learned is negatively regulated by heme-oxygenase-1 (HO-1)
and inducible nitric oxide synthetase (iNOS). Therefore, inhibition of these enzymes by small molecular inhibitors may
enhance mobilization process, which is an important clinical implication for patients that are poor mobilizers.
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