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Background 
Cachexia is a common side effect in cancer patients including skeletal muscle loss 
and cardiac atrophy. We investigated how cancer-induced changes in systemic 
insulin (INS) affected cardiac atrophy a murine model of cancer cachexia. 
Methods 
Serum samples of cachectic tumor patients were compared to age-matched healthy 
controls. B16F10 melanoma cells (1x10^6/mouse) were injected intraperitoneally 
(i.p.) in wildtype male C57BL/6N (B16F10-TM) or C57BL/6N with cardiomyocyte-
specific constitutive AKT activation (AKTtg) and compared to healthy controls. 
Morphological and molecular analyses, echocardiography and 18F-deoxyglucose 
positron emision tomography (18F-FDG-PET)-CT were performed at advanced 
disease stage with severe cachexia. INS treatment was performed by i.p. injection 
(acute) or implantation of INS releasing pellets (chronic). 
Results 
Cachectic tumor patients showed markedly lower serum INS levels compared to 
healthy controls. Also, B16F10-TM showed decreased plasma INS levels at 
advanced disease stage together with decreased left ventricular (LV) function, body 
weight and heart weight (HW). Markers for atrophy (Atrogin,MuRF1) and autophagy 
(LC3b,Bnip3) were significantly upregulated and activation of AKT was reduced in 
B16F10-TM hearts. Acute INS injection induced glucose uptake to hearts from 
B16F10-TM in vivo and to their isolated cardiomyocytes ex vivo indicating intact INS 
sensitivity. Chronic INS supplementation significantly lowered metabolically active 
tumor volume and increased cardiac glucose uptake and HW, restored AKT 
activation and significantly reduced markers for atrophy and autophagy in B16F10-
TM hearts. Also constitutive AKT activation reduced cancer induced loss of HW and 
LV function and Bnip3 activation. INS did not increase FDG uptake or proliferation in 
B16F10 cells in vitro. 
Conclusion 
Instead of INS resistance significantly reduced systemic INS seems in part 
responsible for cancer induced cardiac atrophy in B16F10-TM. INS supplementation 
or constitutive AKT activation attenuated these effects. INS treatment also reduced 
metabolically active tumor burden and may therefore be a therapeutic option in 
cardio-oncologic treatment concepts. 
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