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Paradoxical Pro- and Anti-Apoptotic Effects of Interferon-γ (IFNγ) on Erythropoiesis: Implications for Optimizing ESA Therapy.
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IFNγ is a pro-inflammatory cytokine that can induce anemia in vivo and inhibit erythropoiesis in vitro. It also plays an essential role in regulating inflammation and autoimmunity. To better understand the role of IFNγ in erythropoiesis in vitro we assessed its effect on bone marrow erythroid colony formation (CFUe) as well as its ability to regulate apoptosis in a pluripotent bone marrow-derived cell line (UT-7).
Human bone marrow mononuclear cells were cultured in semi-solid media containing erythropoietin (Epo) and various concentrations of IFNγ for 7 days and CFUe counted. In separate experiments UT-7 cells were cultured in the presence or absence of Epo and/or IFNγ for up to 48 h. Apoptosis was assessed by measuring caspase activity using fluorescently labeled tetrapeptide substrates. The expression of anti-apoptotic proteins was detected by western blot and nuclear STAT activity measured in a transcription factor assay.

IFNγ inhibited the formation of CFUe in a dose-dependent manner (CFUe/105 cells: IFNγ: 91±8 vs Control 201±7; n=6, P<0.01). However, proliferation of UT-7 cells was increased by IFNγ regardless of the presence of Epo. In addition, IFNγ was able to rescue UT-7 cells from apoptosis induced by Epo-withdrawal. The activity of caspase-3, 8 and 9 were all significantly reduced by IFNγ when compared with growth factor-deprived UT-7 cells. The expression of the anti-apoptotic proteins cIAP1, XIAP and Bcl-XL were increased by IFNγ suggesting that it prevents mitochondrial apoptosis. Moreover, IFNγ activated STAT1 in UT-7 cells (OD/mg: 1.8±0.1 vs 0.12±0.01, n=3 P<0.01) but not STAT3 or STAT5 whereas Epo only activated STAT5.

The data show that IFNγ potently and indirectly inhibits erythropoiesis in bone marrow but has direct anti-apoptotic effects on an Epo-dependent cell line via STAT1-dependent mechanisms. This has implications for patients on ESA therapy, especially those with active inflammatory disease or those receiving IFNγ treatment for other conditions.


