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Elucidation of myocardial energy metabolism via beta-3 receptor in sepsis

Okada, Motoi
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In this study, we generated a mouse model of endotoxin (LPS)-induced heart
failure, in which the myocardium is found to have increased expression of B 3 receptors. The model
showed a rapid decline in cardiac function and increased mortality, but administration of a 3 3
receptor antagonist restored cardiac function and prognosis, as well as reduced myocardial ATP
levels. The mechanism for this was found to be abnormal transport of fatty acids into the
mitochondria, although their uptake into the myocardium was preserved. Furthermore, inhibition of f3
3 receptors suppressed NFkB-mediated cytokine production, such as IL-6, and the induction of iNOS.
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Fig. 1. Kaplan-Meier survival curves of mice with LPS-induced heart
failure. Treatment with the PBs-adrenergic receptor (AR) antagonist

SR59230A (SR) significantly reduced mortality, whereas treatment with
the B3AR agonist CL316243 (CL) exacerbated mortality. Kaplan-Meier
survival curves of saline (NS)-treated mice (closed triangle), CL-treated
mice (closed square), and SR-treated mice (closed circle); \P = 0.0172 vs,
NS, ##P = 0.0225 vs. NS = 0.0181 vs. NS, §¥P = 0.0190 vs. NS: n =
10 in each group. CT, control.
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Fig. 9. Histological analyses of LPS-impaired myocardium. A: oil red O staining demonstrates the accumulation of lipid droplets (LDs) in heart tissues. The
CL316243 (CL) group displayed abundant scattered LDs that had not been utilized for fatty acid oxidation, whereas the SR59230A (SR) group displayed few

drople

imilar (o the control (CT) group. Insef: higher magnification image of the boxed region; the bar indicates 100 pm. B: electron micros

ope analyses

show LDs in LPS-induced heart tissues. The CL group showed high guantities of LDs compared with those in the SR groups. Red arrows indicate LDs. C:
representative images of histological sections and fluorescence immunostaining for cytochrome-c oxidase-1 (COX-1) expression (red); nuclei were counterstained
with Hoechst 33258 (blue). COX-1 expression was clearly suppressed in normal saline (NS) and CL groups. In contrast, COX-1 expression was induced in the
SR group. The bar indicates 20 pm. D: COX-1 expression was quantified using Imagel software; n = 5 in each group. AU, arbitrary units; CT, control.
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B 3-Adrenergic receptor blockade reduces mortality in endotoxin-induced heart failure by 2020
suppressing induced nitric oxide synthase and saving cardiac metabolism
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