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Role of macrophages in Hematopoiesis and disease
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Polymorphonuclear leukocytes (PMNs), monocytes and tissue macrophages are important cells in the innate immune
response to microorganisms and parasites. In addition, macrophages play a critical role in normal hematopoiesis. They
have also been implicated as mediators of a number of chronic disease processes, such as atherosclerosis .Polymorhonuclear
and mononuclear leukocytes are derived from the same myeloid progenitor cell in the bone marrow. One of the distinguishing
biochemical characteristics of PMNs and macrophages is their ability to synthesize and release ROS .One of the primary
cellular sources of ROS in these cell types is a plasma membrane NADPH oxidase. While myeloperoxidase (MPO) is
found in myeloid progenitor cells, and in differentiated PMNs and monocytes it is not found in macrophages. Another
biochemical and metabolic characteristic which distinguishes macrophages from both PMNs and monocytes is their
utilization of mitochondrial respiration for the generation of cellular energy .We will present data to demonstrate that
mitochondrial-derived ROS is important in initiating the differentiation of macrophages and in the signaling of IL-1 beta
by differentiated macrophages . In addition, data will be presented that this ROS is produced via a PKC-mediated signal.
Finally, we will demonstrate that mitochondrial -derived superoxide can exit the intact cell and facilitate lipid peroxidation
and peroxynitrite generation extracellularly. These findings will be discussed with regard to the role of macrophages in
hematopoiesis and various disease states. Polymorphonuclear leukocytes (PMNs), monocytes and tissue macrophages are
important cells in the innate immune response to microorganisms and parasites. In addition, macrophages play a critical
role in normal hematopoiesis. They have also been implicated as mediators of a number of chronic disease processes, such
as atherosclerosis .Polymorhonuclear and mononuclear leukocytes are derived from the same myeloid progenitor cell in the
bone marrow. One of the distinguishing biochemical characteristics of PMNs and macrophages is their ability to synthesize
and release ROS .One of the primary cellular sources of ROS in these cell types is a plasma membrane NADPH oxidase.
While myeloperoxidase (MPO) is found in myeloid progenitor cells, and in differentiated PMNs and monocytes it is not
found in macrophages. Another biochemical and metabolic characteristic which distinguishes macrophages from both PMNs
and monocytes is their utilization of mitochondrial respiration for the generation of cellular energy .We will present data
to demonstrate that mitochondrial-derived ROS is important in initiating the differentiation of macrophages and in the
signaling of IL-1 beta by differentiated macrophages . In addition, data will be presented that this ROS is produced via a PKC-
mediated signal. Finally, we will demonstrate that mitochondrial —derived superoxide can exit the intact cell and facilitate
lipid peroxidation and peroxynitrite generation extracellularly. These findings will be discussed with regard to the role of
macrophages in hematopoiesis and various disease states.
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