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Background: Anemia is an independent predictor of poor outcome in patients with congestive heart failure (CHF). Insufficient erythropoietin production due to impaired renal function cannot fully explain CHF-related anemia. In myocardial infarction (MI), the most common cause of CHF, it is thought that a low-grade inflammatory response induced by the infarction itself might inhibit blood cell formation. 

Aims: We wanted to examine (i) whether anemia would develop in mouse models of non-ischemic CHF, and (ii) to identify possible inhibitors of bone marrow hematopoiesis in CHF.

Methods: We examined hematopoiesis in adult mice (n=6-9 per group) with CHF induced by MI (ischemia), and in two genetic mouse models of CHF induced by altered sarcoplasmic reticulum (SR) function (non-ischemia), namely cardiac-restricted overexpression of the Ca2+-binding protein calsequestrin (CSQ), or cardiac-restricted knockout of the SR Ca2+-ATPase 2 gene (SERCA2 KO). Hematopoiesis was analyzed with colony assays.

Results: In control mice Hb was 14.1±0.1 g/dl, while it was reduced to 10.1±0.1; 9.7±0.2 and 9.6±0.1 g/dl in MI, CSQ and SERCA2 KO, respectively (P<0.05 for all groups; mean±SEM). Colony numbers of immature hematopoietic progenitors in the three CHF groups were reduced to 33±4 (MI), 39±2 (CSQ) and 32±4 (SERCA2 KO) (P<0.05 for all groups) compared with 71±5 in controls. In MI-mice, plasma TNF( and TNF( mRNA levels among bone marrow T cells increased 2-4 fold, and anti-TNF( antibodies fully restored growth of those cells. However, no such changes were observed in CSQ or SERCA2 KO compared with control mice. In contrast, inhibition of hematopoiesis could be nearly completely abolished with eNOS-blockade in CSQ and SERCA2 KO, but not in MI-mice.

Conclusions: This study demonstrates different mechanisms of anemia in CHF; whereas TNF( can impair hematopoiesis in MI-induced CHF, NO apparently is a negative regulator of blood cell formation in non-ischemic CHF. 

