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Abstract: Equine Metabolic Syndrome (EMS) is a prevalent condition that primarily affects horses
and ponies. It is characterized by a cluster of metabolic disturbances, including insulin resistance,
obesity or abnormal fat distribution, and a heightened risk of laminitis (a painful hoof condition).
Sex hormone binding globulin (SHBG) is a glycoprotein produced by the liver and released into the
bloodstream. It plays a crucial role in the regulation of sex hormones in the body, primarily
testosterone and estrogen. Recent findings have shown that SHBG is also produced by adipocytes
and their precursors, thus playing an important role in the balance of adipose tissue metabolism.
On the other hand, peroxisome proliferator-activated receptor gamma (PPARY) is a transcription
factor that promotes adipogenesis, lipid absorption and storage, insulin sensitivity, and glucose
metabolism. Therefore, PPARY defects are associated with the development of metabolic disorders,
and as with SHBG, reduced PPARY levels are associated with insulin resistance and related
endocrine abnormalities. The aim of our study was to evaluate for the first time the impact of SHBG
protein on mitochondrial changes in ASCs isolated from horses and to verify whether SHBG can
restore impaired PPARYy functions and therefore represents a new candidate PPARYy agonist for the
treatment of EMS. Our obtained data showed that PPARYy knockdown resulted in significant
changes in mitochondrial membrane potential as well as the expression of metabolic and dynamics
related markers. Interestingly, SHBG treatment improved the transmembrane potential, normalized
the expression levels of key mitochondrial dynamics mediators (Mief1, Mief2, Mirol, PGCla) as well
as such as mitochondrial recycling machinery effectors including PINK protein. The outcomes of
this study suggest that SHBG can exert PPARy-like effects and improve the mitochondrial function
of ASC, and thus highlights the possible interaction between PPARYy and SHBG in the regulation of
cellular metabolic processes.
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