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Pancreatic Hormones & Antidiabetic Drugs 

The pancreas is both an endocrine gland that produces insulin, glucagon 

and somatostatin from β cells, α cells and δ cells, respectively and an 

exocrine gland that produces digestive enzymes. These hormones play an 

important role in homeostasis of blood glucose. 

 Diabetes mellitus (D.M) results from deficiency or absolute lack of 

insulin which can cause hyperglycemia. If it is left untreated, retinopathy, 

nephropathy, neuropathy, and cardiovascular complications may occur. 

Classifications of diabetes:  

1. Type 1 diabetes (insulin-dependent diabetes mellitus, ID). 

2. Type 2 diabetes (non-insulin-dependent diabetes mellitus, NIDDM) 

3. Gestational diabetes. 

4. Diabetes due to other causes (genetic defects or medications). 

Treatment of D.M 

Insulin preparations: 

A. Rapid-acting and short-acting insulin preparations: They include 

regular insulin, insulin lispro, insulin aspart, and insulin glulisine. 

Regular insulin is short-acting, soluble, crystalline zinc insulin, given S.C 

or IV in emergencies and it rapidly lowers blood glucose.  

 

B. Intermediate-acting insulin: 

Neutral protamine Hagedorn (NPH) insulin: is a suspension of crystalline 

zinc insulin combined at neutral pH with protamine. Its duration of action 

is intermediate and should only be given S.C (never IV). 

C. Long-acting insulin preparations: 

They are slower in onset than NPH insulin and have prolonged action and 

must be given subcutaneously. These include Insulin glargine and Insulin 

detemir:  

D. Insulin combinations:  

Various premixed combinations of human insulins are also available.  
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Oral antidiabetic agents 

They are useful in the treatment of patients with type 2 diabetes who 

cannot be managed by diet alone. Insulin is added because of the 

progressive decline in β cells that occurs due to the disease or aging.  

A. Sulfonylureas: 

They promote insulin release from the β cells, decrease hepatic glucose 

production and increase the peripheral insulin sensitivity. The primary 

drugs used are the second-generation drugs glyburide, glipizide, and 

glimepiride. 

Adverse effects: weight gain, hyperinsulinemia, and hypoglycemia. These 

drugs should be used with caution in patients with hepatic or renal 

insufficiency. Glyburide has minimal transfer across the placenta and 

may be safe alternative to insulin therapy during pregnancy. 

B. Glinides 

This class of agents includes repaglinide and nateglinide.  

Mechanism of action: Like the sulfonylureas, they bind to sulfonylurea 

receptor leading to release of insulin. However, in contrast to the 

sulfonylureas, the glinides have a rapid onset and a short duration of 

action.  

Adverse effects: hypoglycemia, weight gain.  
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Oral agent: insulin sensitizers 

They improve insulin action and lower blood sugar by improving cell 

response to insulin without increasing insulin secretion. These are: 

a. Biguanides. 

b. Thiazolidinediones. 

A. Biguanides 

Metformin: the only currently available biguanide.  

Mechanism of action:  

a.  Reduction of hepatic glucose output (inhibit gluconeogenesis). 

b. Slows intestinal absorption of sugars. 

c. Improves peripheral glucose uptake and utilization (decreases 

insulin resistance).  

It does not promote insulin secretion, so hyperinsulinemia and risk of 

hypoglycemia is less and it may only occur if caloric intake is not 

adequate or exercise is not compensated by diet. The patient commonly 

loses weight because of loss of appetite. Metformin is recommended as 

the drug of choice for newly diagnosed type 2 diabetics.  

Adverse effects: GIT upset, rarely fatal lactic acidosis and prolong use 

may interfere with vitamin B12 absorption. It is contraindicated in 

diabetic patients with renal and/or hepatic disease and in those with 

diabetic ketoacidosis. Other uses of metformin: metformin is effective in 

the treatment of polycystic ovary disease (PCOD). It's ability to lower 

insulin resistance in these women can result in ovulation and, therefore, 

possibly pregnancy. 

 

B. Thiazolidinediones (glitazones) 

Pioglitazone and rosiglitazone are insulin sensitizers but they do not 

promote its release from the β cells, so, hyperinsulinemia is not a risk.  

 

α-glucosidase inhibitors  

Acarbose and miglitol are used for treatment of type 2 diabetes.  

Mechanism of action:  

Starch     pancreatic amylase    oligosaccharides     α-glucosidase              glucose             

They inhibit α-glucosidase in the intestinal which is responsible for the 

hydrolysis of oligosaccharides to glucose and other sugars, so, lower 

postprandial glucose levels. Acarbose also inhibits pancreatic α-amylase, 

thereby interfering with the breakdown of starch to oligosaccharides. 

These drugs do not cause hypoglycemia.  

Adverse effects 

Flatulence, diarrhea, abdominal cramping and contraindicated in patients   

with inflammatory bowel disease, colonic ulceration.  
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Dipeptidyl peptidase -IV inhibitors: 

Sitagliptin and saxagliptin are orally active dipeptidyl peptidase-IV (DPP-

IV) inhibitors used for the treatment of type 2 diabetes.  

Mechanism of action 

These drugs inhibit the enzyme DPP-IV, which is responsible for the 

inactivation of incretin hormones like glucagon-like peptide-1 (GLP-1) 

which is responsible for increase insulin release after meals. 

Incretin hormones     DPP-IV enzyme         inactive incretin hormones   

Adverse effects 

The most common are nasopharyngitis, headache, pancreatitis has 

occurred with use of sitagliptin. 

 

Incretin mimetics: 

Normally, oral glucose results in a higher secretion of insulin (incretin 

effect) but this effect is reduced in type 2 diabetes. The incretin hormones 

like GLP-1 and insulinotropic polypeptide are released in response to a 

meal and these hormones are responsible for 60-70% of postprandial 

insulin secretion.  

Exenatide and liraglutide are injectable incretin mimetics used for the 

treatment of patients with type 2 diabetes. These agents may be used as 

adjunct therapy in patients who have failed to achieve adequate glycemic 

control on a sulfonylurea, metformin, a glitazone, or a combination 

thereof.  

Mechanism of action 

Act as GLP-1 receptor agonists, improve insulin secretion, and decreases 

glucagon secretion and promote β-cell proliferation.  

Gucagon: 

Glucagon is synthesized in the alpha cells of the pancreas. It I used for 

emergency treatment of severe hypoglycemic in unconsciousness patients 

with type 1 diabetes and when oral feedings and intravenous glucose 

treatment is not possible.  


