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Recognition that macrophages are central to renal repair and fibrosis as well as acute tissue injury raises the important question of microenvironmental cues that determine whether infiltrating macrophages cause further injury or promote repair. Critically, macrophages need to integrate the multiple activating signals encountered on entering injured tissue. Our previous work, and that of others, demonstrates this occurs principally by amplifying and inhibiting selected intracellular signalling pathways. Suppressors of Cytokine Signalling (SOCS) proteins 1 and 3 are cytokine-inducible intracellular proteins that negatively regulate JAK/STAT and toll receptor signalling with the potential to differentially regulate macrophage activation. Here we examine the role of SOCS1 and 3 in macrophage activation in acute nephrotoxic nephritis (NTN) in rats.

SOCS expression by CD68 positive macrophages from normal and nephritic glomeruli was quantified by immunohistology. Macrophages in normal glomeruli did not express detectable SOCS 1 or 3 whereas those from nephritic glomeruli did. On days 1, 3 and 7 of NTN, a third of CD68 positive cells expressed SOCS1 and two thirds expressed SOCS3. Notably, on all 3 days the total number of infiltrating macrophages equalled the sum of SOCS1 and SOCS3 positive macrophages suggesting macrophages activated in vivo in NTN either express increased SOCS1 or SOCS3 but not both. This hypothesis is demonstrated in vitro by activating bone marrow derived macrophages. Interleukin (IL) -10, LPS and IFNγ increased SOCS3 but not SOCS1 mRNA and protein: indeed, IFNγ and LPS both decreased SOCS1 mRNA to below control values by 24 hours. By contrast, IL-4 exclusively increased SOCS1. Thus, SOCS3 is expressed by classically activated macrophages and SOCS1 by alternatively activated ones. Lastly, increasing local concentrations of IL-4 in nephritic glomeruli by an adoptive transfer technique (J Immunol. 2001 7:4728) increased SOCS1 positive macrophages and decreased injury. Increased glomerular IL-10 also decreased injury but with a paradoxical decrease in the proportion of SOCS3 expressing macrophages.

This is the first study to analyse macrophage SOCS expression in disease and the data show that SOCS1 and 3 are expressed by alternatively and classically activated macrophages respectively. Glomerular macrophages are heterogeneous with regard to SOCS expression and can be manipulated in vivo to treat inflammatory disease, such as glomerulonephritis. 
