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ABSTRACT 
 

Somatostatin (SST) is an important regulator of insulin and glucagon secretion from the 

endocrine pancreas. All known SSTR subtypes (SSTR1-5) are expressed in α- and β-cells 

of the endocrine pancreas. In rodents, SSTR2 inhibits glucagon secretion, whereas 

SSTR5 inhibits insulin secretion. SSTR1, 2, 3 and 5 are expressed in human pancreas, 

however the role of individual SSTR subtypes in the regulation of glucagon and insulin 

secretion in humans is not well known. This study aims to characterize the role of SSTR 

subtypes in the regulation of human glucagon and insulin secretion in vitro. Data suggests 

that in humans, SST regulates both insulin and glucagon secretion mainly via SSTR2. 

SSTR5 is an additional receptor subtype which inhibits insulin secretion while SSTR1 

inhibited glucagon secretion from human pancreas. 

Postprandial (PP) impaired glucagon inhibition contributes to hyperglycemia in T2DM. 

In T2DM, hypersecretion of glucagon contributes to an abnormal increase in hepatic 

glucose production, increased rate of hepatic gluconeogenesis, thereby contributing to 

hyperglycemia. SST inhibits glucagon secretion in vitro mainly via receptor SSTR2 in 

rodents. The present study characterizes the important role of SSTR2 in the regulation of 

glucose homeostasis by using a mouse model of SSTR2 deficient (SSTR2-/-) mice with 

high fat diet (HFD) induced obesity. Data suggests that SSTR2-/- mice showed increased 

nonfasting levels of glucose, glucagon and fasting nonesterified fatty acids levels 

compared to wild type (WT) mice. Islets isolated from SSTR2-/- mice showed an 

impaired inhibition of glucagon secretion by SST or glucose. Exogenous SST showed an 

impaired inhibition of glucagon secretion and increased levels of glucose in these 

animals. In addition, exogenous insulin lowered blood glucose levels less efficiently in 

SSTR2-/- mice compared to (WT) mice. Noteworthy SSTR2-/- mice had decreased 

nonfasting hepatic glycogen and lipid content. Interestingly expression and activity of 

enzymes regulating glycogen synthesis were decreased whereas enzymes facilitating 

glycogen breakdown and lipolysis were increased in SSTR2-/- mice. SST and SSTR2 

selective agonist significantly reduced glucagon-induced glycogenolysis, without 

influencing de novo glucose production using primary hepatocytes. Taken together, these 

data suggest that ablation of SSTR2 in mice with HFD induced obesity leads to impaired 
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inhibition of glucagon secretion by glucose and SST. Increased levels of glucagon leads 

to impaired glucose control due to increased hepatic glycogen breakdown decreased 

hepatic glucose storage and less lipid accumulation.  

Insulin and glucagon secretion was potently inhibited by SSTR2 selective agonist from 

insulin (INS-1) and glucagon secreting (InR1-G9) cells. SNX-482 (R-type Ca2+ channel 

blocker) prevented the inhibition of insulin secretion from INS-1-cells mainly via SSTR2. 

SSTR2 inhibited the expression of pFoxo1 and pAkt, which play the most important role 

in insulin secretion. 
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