
Pharm-10A6 List the main drug groups used in the treatment of diabetes 
mellitus. For each group explain the mechanism of action and give examples. 
 
Background 
 
Diabetes mellitus is a metabolic disorder characterised by hyperglycaemia as a result 
of relative insulin deficiency (i.e. either insulin deficiency or insulin resistance) 
 
It is associated with many macrovascular (coronary artery disease, cerebrovascular 
disease, etc) and microvascular (diabetic neuropathy, retinopathy and nephropathy) 
complications 
 
Common Types of Hypoglycaemic Agents 
 

Group Mechanism of Action 
Exogenous insulin 
human insulin rys (Actrapid) – short 
insulin aspart (Novorapid) – short 
insulin glargine (Lantus) – long 

Acts on insulin receptor ! tyrosine kinase receptor ! 
autophosphorylation ! intracellular signalling cascade ! ↑MAPK 
! ↑MAP ! alters gene transcription 
S/fx – hypoglycaemia, lipodystrophy at injection site, allergic 
reactions 

Sulphonylurea 
(e.g. gliclazide, glibenclamide) 

Binds and inhibits ATP-sensitive K+ channels on pancreatic β cells 
! depolarisation ! open voltage-gated Ca2+ channels ! 
↑intracellular [Ca2+] ! ↑release of insulin vesicles 
S/fx – hypoglycaemia, GIT upset 

Biguanides 
(e.g. metformin) 

Activates AMP-activated protein kinase (AMPK) + other 
mechanisms resulting in: 
(1) decrease hepatic gluconeogenesis 
(2) decrease hepatic glycogenolysis 
(3) decreases GIT glucose absorption 
(4) increase peripheral insulin sensitivity 
(5) enhances GLP-1 synthesis in ileum 
S/fx – lactic acidosis (esp. hepatic + renal dysfunction), GIT upset 
Metformin inhibits complex I of electron transport chain ! 
anaerobic metabolism of glucose ! lactate production 

Thiazolidinediones 
(e.g. rosiglitazone, pioglitazone) 

PPAR-γ receptor inhibition resulting in: 
(1) ↓hepatic glucose production 
(2) ↑hepatic glucose utilisation 
(3) ↓insulin resistance  
S/fx – weight gain, fluid retention, hepatic dysfunction 

Alpha-glucosidase inhibitors 
(e.g. acarbose) 

Inhibit intestinal α-glucosidase ! ↓carbohydrate breakdown in 
GIT ! ↓carbohydrate absorption 
S/fx – undigested carbohydrate in GIT ! cramps + diarrhoea 

Dipeptidyl peptidase-4 inhibitor 
(eg. sitagliptin, vildagliptin) 

Competitive antagonist at DPP-4 ! prevent GLP-1 and GIP 
inactivation ! ↑insulin secretion and ↓glucagon secretion 
S/fx – less hypoglycaemia 

Glucagon-like peptide-1 agonists 
(e.g. exenatide) 

Mimics effect of GLP-1 ! multiple mechanisms: 
(1) increase insulin secretion 
(2) suppress glucagon secretion 
(3) reduce gastric emptying 
(4) reduce satiety 
S/fx – hypoglycaemia, nausea/vomiting 

Meglitinides 
(e.g. repaglinide) 

similar mechanism to sulphonylureas 
S/fx – hypoglycaemia 

 



Examiner’s comments – 60% of candidates passed this question. 
 
This is a two parts question requiring candidates to list the various groups of drug 
for the treatment of diabetes mellitus, and to describe their mechanisms of action. 
It is important that sufficient details, such as molecular and metabolic effects after 
drug administration, are included for the latter part of the question. 
 
While most candidates were able to describe the classical oral hypoglycemic agents 
(i.e. sulphonylureas and biguanides) in detail, it was surprising that a substantial 
proportion of candidates did not consider insulin as a drug for the treatment of 
diabetes mellitus. Most answers were also vague regarding the different 
preparations of insulin that produce variation in the speed of onset and duration of 
action. Candidates who included the newer agents, such as thiazolidinediones, alpha 
glucosidase inhibitors and meglitinides, were rewarded with extra marks. 
 


