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Background and Purpose:

Cardiac fibrosis is characterized by an increase in fibroblast proliferation, overproduction of
extracellular matrix proteins, and the formation of myofibroblast that express 0O-smooth
muscle actin (0t-SMA). Endothelin-1 (ET-1) and angiotensin Il (Ang Il) are involved in the
pathogenesis of cardiac fibrosis. Overstimulation of endothelin receptors induced cell
proliferation, collagen synthesis, and 0.-SMA expression in cardiac fibroblasts. In addition,
Prolong and overstimulation of angiotensin Il type 1 receptor with Ang Il induced collagen
synthesis and myofibroblast differentiation in cardiac fibroblasts, leading to cardiac fibrosis.
Although adenosine was shown to have cardioprotective effects, the molecular mechanisms
by which adenosine A, receptors (A,Rs) inhibit both ET-1- and Ang ll-induced cardiac

fibrosis is not clearly understood.

Experimental Approach:
This study aimed at evaluating the mechanisms of cardioprotective effects of adenosine
receptor agonist in neonatal rat cardiac fibroblasts by measurements of cell proliferation,

and mRNA and protein levels of collagens and O.-SMA.

Key results:

Stimulation of adenosine subtype 2B receptor (A,zR) resulted in the inhibition of ET-1-
induced fibroblast proliferation, and a reduction of ET-1-induced 0-SMA expression that is
dependent on cAMP/Epac/PI3K/Akt signaling pathways in cardiac fibroblasts. The data in
this study confirm a critical role for Epac signaling on A,z receptor-mediated inhibition of ET-
1-induced cardiac fibrosis via PI3K and Akt activation.

Moreover, elevation of endogenous adenosine levels resulted in the inhibition of Ang II-
induced collagen type | and Ill, and O.-SMA synthesis in cardiac fibroblasts. Furthermore,
treatment with exogenous adenosine which selectively stimulated A,Rs also suppressed

Ang ll-induced collagen synthesis and 0.-SMA production. These antifibrotic effects of both



endogenous and exogenous adenosines are mediated through the Ay,zsR subtype.
Stimulation of A,gR exhibited antifibrotic effects via the cAMP-dependent and Epac-
dependent pathways. Our results provide new mechanistic insights regarding the role for
cAMP and Epac on A,gsR-mediated antifibrotic effects. Thus, A;gR is one of the potential

therapeutic targets against cardiac fibrosis.

Conclusion and Implications:

This is the first work reporting a novel signaling pathway for the inhibition of ET-1-induced
cardiac fibrosis mediated through the A, receptor/cAMP/Epac/PI3K/Akt signaling pathway.
Epac also required for A,g receptor-mediated inhibition of Ang ll-induced cardiac fibrosis.
Thus, A,gR agonists represent a promising perspective as therapeutic targets for the

prevention of cardiac fibrosis.
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