
Summary 

Hydrogen sulfide (H2S), together with nitric oxide and carbon monoxide, belongs to  

a family of gasotrannsmitters - small endogenously produced inorganic molecules involved  

in the regulation of many physiological processes. Metabolic syndrome is a cluster of 

abnormalities associated with obesity; most of which being risk factors of cardiovascular 

diseases. Lipolysis in the adipose tissue plays an important role in metabolic homeostasis  

and in the pathogenesis of metabolic syndrome. 

The aim of this study was to examine the effect of H2S and inorganic polysulfides 

(H2Sn) on adipose tissue lipolysis. 

The study was performed in male Wistar rats. H2S and H2Sn donors, Na2S and Na2S4, 

respectively, were administered intravenously. Plasma concentrations of non-esterified fatty 

acids (NEFA) and glycerol were measured as the markers of lipolysis. H2S and H2Sn 

production by isolated adipose tissue slices was measured ex vivo using the specific 

amperometric sensor. 

Slices of mesenteric adipose tissue incubated with L-cysteine produced almost four-

fold more H2Sn than H2S. H2S synthesis was inhibited by the specific inhibitor of 

cystathionine gamma-lyase, propargylglycine. Adipose tissue incubated with  

3-mercaptopyruvate, the substrate of mercaptopyruvate sulfurtransferase (MPST), produced 

as much H2Sn as in the presence of L-cysteine but much less H2S. Na2S caused time- and 

dose-dependent increase in NEFA and glicerol concentrations but Na2Sn had no effect.  

In addition, Na2S increased cAMP but not cGMP concentration in the adipose tissue. Na2S4 

had no effect on cyclic nucleotides. Lipolytic activity of Na2S was abolished by the specific 

inhibitor of protein kinase A, KT5720, but not by the specific inhibitor of protein kinase G, 

KT5823. The specific beta-adrenergic receptor antagonist, propranolol, had no effect on 

lipolytic activity of Na2S, although effectively blocked lipolytic activity of beta-adrenergic 

receptor agonist, isoproterenol. Neither Na2S nor Na2Sn had any effects on phosphodiesterase 

activity toward cAMP in the adipose tissue. Na2S and Na2Sn had no effect on gluzose  

or insulin concentrations as well as on the decrease in glucose, NEFA and glycerol 

concentrations after administration of exogenous insulin. Insulin decreased cAMP in the 

adipose tissue; the effect accompanied by the increase in tyrosine phosphorylation of the 

insulin receptor beta subunit, insulin receptor substrate-1 (IRS-1) and Akt phosphorylation. 

Neither Na2S nor Na2Sn had any effect on phosphorylation of IRβ, IRS-1 or Akt. There was 

no difference in cAMP or phosphorylation of IRβ, IRS-1 and Akt between rats receiving 

insulin and insulin with Na2S. However, Na2S4 augmented the effect of insulin on cAMP and 



phosphorylation of IRS-1 and Akt. Obesity induced by high-calorie diet administered for  

1 month was associated with higher plasma NEFA and glycerol levels. H2S production by the 

adipose tissue was significantly higher in obese than in lean rats whereas H2Sn production was 

similar to control lean animals. 

In conclusion, adipose tissue produces both H2S and inorganic polysulfides in CSE- 

and MPST-dependent manner, respectively. H2S stimulates adipose tissue lipolysis through 

the mechanism involving cAMP and protein kinase A but independent of activating 

adrenergic system or inhibiting phosphodiesterases. In contrast, inorganic polysulfides have 

no effect on lipolysis. H2S has no effect on antylipolytic activity of insulin or the activity  

of insulin signaling cascade in the adipose tissue. In contrast, polysulfides enhance the effect 

of insulin on cAMP concentration and phosphorylation of proteins involved in insulin 

signaling, although have no effect on insulin-induced decrease in lipolysis markers. Obesity is 

associated with higher H2S production in the adipose tissue. Excess H2S may contribute to 

enhanced lipolysis and associated complications such as endothelial dysfunction or 

liptotoxicity. 

 


