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Abstract: Equine Metabolic Syndrome (EMS) is a prevalent condition that primarily affects horses 10 
and ponies. It is characterized by a cluster of metabolic disturbances, including insulin resistance, 11 
obesity or abnormal fat distribution, and a heightened risk of laminitis (a painful hoof condition). 12 
Sex hormone binding globulin (SHBG) is a glycoprotein produced by the liver and released into the 13 
bloodstream. It plays a crucial role in the regulation of sex hormones in the body, primarily 14 
testosterone and estrogen. Recent findings have shown that SHBG is also produced by adipocytes 15 
and their precursors, thus playing an important role in the balance of adipose tissue metabolism. 16 
On the other hand, peroxisome proliferator-activated receptor gamma (PPARγ) is a transcription 17 
factor that promotes adipogenesis, lipid absorption and storage, insulin sensitivity, and glucose 18 
metabolism. Therefore, PPARγ defects are associated with the development of metabolic disorders, 19 
and as with SHBG, reduced PPARγ levels are associated with insulin resistance and related 20 
endocrine abnormalities. The aim of our study was to evaluate for the first time the impact of SHBG 21 
protein on mitochondrial changes in ASCs isolated from horses and to verify whether SHBG can 22 
restore impaired PPARγ functions and therefore represents a new candidate PPARγ agonist for the 23 
treatment of EMS. Our obtained data showed that PPARγ knockdown resulted in significant 24 
changes in mitochondrial membrane potential as well as the expression of metabolic and dynamics 25 
related markers. Interestingly, SHBG treatment improved the transmembrane potential, normalized 26 
the expression levels of key mitochondrial dynamics mediators (Mief1, Mief2, Miro1, PGC1α) as well 27 
as such as mitochondrial recycling machinery effectors including PINK protein. The outcomes of 28 
this study suggest that SHBG can exert PPARγ-like effects and improve the mitochondrial function 29 
of ASC, and thus highlights the possible interaction between PPARγ and SHBG in the regulation of 30 
cellular metabolic processes. 31 

 32 

Keywords: SHBG; PPARγ; EMS; ASC; MSC; silencing 33 

 34 

Supplementary Materials:  35 

Author Contributions: Con-ceptualization, K.M.; formal analysis, M.Z. and K.M.; data curation, 36 

M.Z.; visualization, M.Z.; supervision, K.M.; project administration, K.M.; funding acquisition, K.M.  37 

Funding: This research was funded by National Science Centre of Poland, grant number: 38 

2019/35/B/NZ7/03651.  39 

Institutional Review Board Statement: Not applicable. 40 

Informed Consent Statement: Not applicable. 41 

Data Availability Statement: The data that support the findings of this study are available from the 42 

corresponding author, upon reasonable request. 43 
Acknowledgments: Not applicable. 44 
 45 
Conflicts of Interest: The authors declare no conflict of interest. 46 

Citation: Lastname, F.; Lastname, F.; 

Lastname, F. Title. Med. Sci. Forum 

2023, 2, x. 

https://doi.org/10.3390/xxxxx 

Academic Editor: Firstname Last-

name 

Published: date 

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional 

claims in published maps and insti-

tutional affiliations. 

 

Copyright: © 2023 by the authors. 

Submitted for possible open access 

publication under the terms and con-

ditions of the Creative Commons At-

tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/). 


