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Oral Hypoglycemic Agents 



Objectives

1. อธิบายคุณสมบัติทางเภสัชวทิยา ทั้งทางเภสัชพลศาสตร์และเภสัช
จลนศาสตร์ของยากลุ่มนีไ้ด้

2. สามารถบอกหลกัการเลือกใช้ยาได้อย่างสมเหตุสมผล เหมาะสมกบั
โรคและสภาวะของผู้ป่วย

3. สามารถบอกฤทธ์ิแทรกแซง ฤทธ์ิไม่พงึประสงค์ รวมทั้งปฏิกริิยา
ระหว่างยาทีเ่กดิกบัยาในกลุ่มนี้

4. สามารถบอกหลกัการและวางแผนการรักษาโรคเบาหวาน ทั้งการ
รักษาแบบใช้ยาชนิดเดียว ใช้ยาหลายชนิดร่วมกนั การใช้ยาฉีด
อนิซูลนิ
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Prevalence

❖> 200 million 

people worldwide

❖> 366 million by 

2030

❖In 2050: 33% of 

USA populations 

may have DM



Complications 
of DM



Pathogenic of DM

Insulin deficiency (inadequate 

insulin secretion)

And/Or

Resistance to insulin action



Guideline



Criterias diagnosis of Diabetes 

Mellitus

1. HbA1c ≥ 6.5 %        

or

2. FPG  ≥ 126 mg/dl   

or

3. 2-h plasma glucose ≥  200 mg/dl during 

an OGTT                 

or

4.   A random plasma glucose ≥ 200 mg/dl  

with classic symptoms of hyperglycemia 

or hyperglycemic crisis





Glycemic Target



Glycemic Target





Oral Hypoglycemic 

Agents





Classification of Oral Hypoglycemic 

Agents 

❖ Insulin secretagogue

➢ Sulfonylurea

➢ Non-sulfonylurea (Glinides or Meglitinides)

➢ ยาท่ีมีผลต่อ GLP-1 (glucagon-like peptide-1) (incretin based therapy)

❖ Insulin sensitizer

➢ Biguanide

➢ Thiazolidinedione

❖ Decrease carbohydrate absorption

➢ Alpha-glucosidase inhibitor

❖ Decrease glucose reabsorption

➢ Sodium glucose co-transporter 2 inhibitor



Classification of Oral Hypoglycemic 

Agents 

❖ Insulin secretagogue

➢ Sulfonylurea

➢ Non-sulfonylurea (Glinides or Meglitinides)

➢ ยาท่ีมีผลต่อ GLP-1 (glucagon-like peptide-1) (incretin based therapy)

❖ Insulin sensitizer

➢ Biguanide

➢ Thiazolidinedione

❖ Decrease carbohydrate absorption

➢ Alpha-glucosidase inhibitor

❖ Decrease glucose reabsorption

➢ Sodium glucose co-transporter 2 inhibitor



Insulin secretagogue

• Sulfonylurea

• Non-sulfonylurea (Glinides or 

Meglitinides)

• ยาท่ีมีผลต่อ GLP-1 (glucagon-like peptide-1) 

(incretin based therapy)



Sulfonylurea:Mechanism of Action

❖Stimulating insulin release from 

pancreatic beta cells

❖Sulfonylureas bind to the SUR1 subunits 

and block the ATP-sensitive K+ channel 

resemble physiological secretagogues  

❖Influx of Ca2+ through voltage-sensitive 

Ca2+ channels 



Sulfonylurea:Mechanism of Action



Sulfonylurea:Mechanism of Action



Sulfonylurea:Classification

❖First generation

✓Chlopropamide

✓Tolbutamide

✓Tolazamide

✓Acetohexamide

❖Second generation

✓Glibenclamide

✓Glipizide

✓Gliclazide

✓Glimepiride

✓Gliquidone



Pharmacokinetic

❖Effectively absorbed from the GI tract

❖Largely (90% to 99%) bound to protein, 

especially albumin 

❖Metabolized by the liver 

❖Excreted in the urine

❖Different in half-lives and duration of 

action 



Pharmacokinetic properties of 

sulfonylurea



Sulfonylurea

❖The oldest and most widely used 

medications for the treatment of T2DM

❖Type 2 DM patients who cannot achieve 

appropriate control with non-

pharmacological therapy

❖Preferred for patients who are not 

overweight



Contraindications

❖Type 1 DM 

❖Pregnancy 

❖Lactation 

❖Significant hepatic or renal insufficiency

❖Severe stress: severe infection, trauma, 

major surgery

❖Severe allergy to sulfonamides 



Adverse Effects

❖Hypoglycemia (most common) esp. in 

elderly, long acting, impaired hepatic and 

renal function

❖Hypersensitivity reactions

❖Nausea and vomiting

❖Hyponatremia 



Non-sulfonylurea (Glinides or 

Meglitinides )

❖Short-acting glucose-lowering drugs 

❖Oral insulin secretagogue

❖Structures are unrelated to that of 

sulfonylureas

✓Repaglinide

✓Nateglinide



Mechanism of Action

❖Like sulfonylureas

❖Stimulates insulin secretion by 

blocking ATP-sensitive potassium 

channels in pancreatic beta cells

❖Similar to sulfonylurea but effective in 

reducing PPG 



Mechanism of Action



Repaglinide

❖absorbed rapidly from the 

gastrointestinal tract 

❖peak blood levels are obtained within 1 

hour 

❖the half-life of the drug is about 1 hour 

❖metabolized primarily by the liver to 

inactive derivatives

❖mainly excreted in bile



Nateglinide

❖more rapid but less sustained secretion of 

insulin than do other available oral 

antidiabetic agents 

❖major therapeutic effect is reducing 

postprandial glycemic elevations 

❖metabolized primarily by the liver

❖excreted by the kidney 



Indication

❖Mono or combination therapy

❖Irregular life-styles: meals are 

unpredictable or missed

One meal, one dose 
No meal, no dose



Contraindication

❖Hepatic impairment

❖Severe renal impairment



Adverse Effect

❖Hypoglycemia (most common)

❖Abdominal pain, Dyspepsia

❖Weight gain



Incretin based therapy

❖GLP-1 (glucagon-like peptide-1)

receptor agonists: Exenatide

❖DPP-IV(dipeptidylpeptidase-4) 

inhibitors: Sitagliptin



Mechanisms of GLP-1-regulated 

glucose homeostasis

Site of action Effect of GLP-1

Periphery Increases glucose 

uptake

Pancreatic beta-cells Enhances insulin 

secretion

Pancreatic alpha-cells Decreases glucagon 

secretion

Stomach Delays gastric emptying

Reduces food intake

Central nervous system Induces satiety



Physiology of GLP-1



Mechanism of Action

Exenatide Sitagliptin

GLP-1 agonist DPP-IV inhibitor



GLP-1 receptor agonists

❖Exenatide

❖GLP-1 analogs: Liraglutide



GLP-1 receptor agonists

❖Subcutaneous injection

❖DM type 2 

❖Adverse effect: nausea, vomiting, weight 

loss

❖Not used in severe renal impairment

❖Long acting GLP-1 agents: exenatide 

LAR, liraglutide

GLP-1 agonists can be effective for weight loss



GLP-1 receptor agonists

Oral Semaglutide





DPP-IV(dipeptidylpeptidase-4) 

inhibitors

❖Inhibit DPP-IV(dipeptidylpeptidase-4) 

enzyme

❖Sitagliptin (FDA approval in October 

2006),Vildagliptin, Saxagliptin, Linagliptin, 

Alogliptin

❖Orally

❖Monotherapy or combination with 

metformin or TZD



DPP-IV(dipeptidylpeptidase-4) 

inhibitors

❖Well tolerated in short-term studies

❖GI side effect, pancreatitis, drug rash

❖Not associated with hypoglycemia and 

weight gain

❖Precautions: DM type 1, Renal impairment





Classification of Oral Hypoglycemic 

Agents 

❖ Insulin secretagogue

➢ Sulfonylurea

➢ Non-sulfonylurea (Glinides or Meglitinides)

➢ ยาท่ีมีผลต่อ GLP-1 (glucagon-like peptide-1) (incretin based therapy)

❖ Insulin sensitizer

➢ Biguanide

➢ Thiazolidinedione

❖ Decrease carbohydrate absorption

➢ Alpha-glucosidase inhibitor

❖ Decrease glucose reabsorption

➢ Sodium glucose co-transporter 2 inhibitor



Insulin sensitizers

• Biguanide

• Thiazolidinedione



Biguanides

❖Metformin

❖Phenformin

❖Buformin

สูตรโครงสร้างของยา Metformin



Mechanism of Action

❖Metformin is antihyperglycemic, not 

hypoglycemic 

❖Decreasing hepatic glucose production and by 

increasing insulin action in muscle and fat 

❖Activation of the cellular kinase AMP-activated 

protein kinase (AMPK)

❖AMPK acts as a regulator of glucose and lipid 

metabolism and cellular energy regulation



Mechanism of Action



Metabolic and vascular effects of 

metformin

❖Anti-hyperglycaemic action

❖Weight stabilisation or reduction

❖Improves lipid profile

❖Counters insulin resistance

❖No risk of serious hypoglycaemia

❖Increased fibrinolysis

❖Improved endothelial function



Pharmacokinetic

❖absorbed mainly from the small intestine 

❖does not bind to plasma proteins

❖not metabolised (not interfere with the 

metabolism of coadministered drugs) 

❖excreted unchanged in the urine 

❖half-life of about 2-5 hours 



Indications

❖The therapy of choice for overweight

and obese patients with type 2 diabetes

❖equally effective in normal weight 

patients



Contraindications

❖Impaired renal function 

(GFR< 30mL/min/1.73m2)

❖Hepatic disease 

❖A past history of lactic acidosis (of any 

cause)

❖Cardiac failure requiring pharmacological 

therapy 

❖Chronic hypoxic lung disease 



Adverse Effect

❖Lactic acidosis (most serious)

❖Gastrointestinal side effect: abdominal 

dyscomfort, diarrhea, nausea

❖Anorexia

❖Metallic taste 

❖Minimized by increasing the dosage of the 

drug slowly and taking it with meals 



Long-term use of metformin

• Long-term use of metformin may be 

associated with biochemical vitamin B12 

deficiency

• Periodic measurement of vitamin B12 

levels should be considered in 

metformin-treated patients, especially in 

those with anemia or peripheral 
neuropathy



Thiazolidinediones (TZD)

❖Thiazolidinediones improve whole-body 

insulin sensitivity via multiple actions on 

gene regulation

✓Rosiglitazone 

✓Pioglitazone



Mechanism of Action

❖Selective agonists for nuclear 

peroxisome proliferator-activated 

receptor-γ (PPARγ)

❖Activates insulin-responsive genes that 

regulate carbohydrate and lipid 

metabolism 

❖Increasing insulin sensitivity in peripheral 

tissue 



Mechanism of Action

❖Lower glucose production by the liver 

❖Increase glucose transport into muscle 

and adipose tissue 

❖Activate genes that regulate fatty acid 

metabolism in peripheral tissue 



Mechanism of Action



Pharmacokinetic

❖Rapidly, and nearly completely absorbed

❖Extensively metabolised by the liver

❖Rosiglitazone is metabolized by hepatic 

cytochrome P450 (CYP) 2C8 

❖Pioglitazone is metabolized by CYP3A4 

and CYP2C8

❖Almost completely bound to plasma 

proteins



Thiazolidinediones

❖a slowly generated anti-hyperglycaemic 

effect that usually requires 2-3 months to 

reach maximum effect



Indication

❖Mono or combination therapy

❖non-obese and obese patients with type 2

diabetes

❖Contraindicated for or intolerant of 

metformin



Contraindication

❖Active liver disease 

❖Heart failure (NYHA class III,IV)

❖Pregnancy and breast feeding (category C)

❖Type 1 DM



Adverse Effects

❖Hepatotoxicity (monitor liver function)

❖Fluid retention with increased plasma 

volume !!!

❖Reduced haematocrit and a decrease in 

haemoglobin concentration

❖Weight gain

❖Hypoglycemia



Effects of TZDs



Classification of Oral Hypoglycemic 

Agents 

❖ Insulin secretagogue

➢ Sulfonylurea

➢ Non-sulfonylurea (Glinides or Meglitinides)

➢ ยาท่ีมีผลต่อ GLP-1 (glucagon-like peptide-1) (incretin based therapy)

❖ Insulin sensitizer

➢ Biguanide

➢ Thiazolidinedione

❖ Decrease carbohydrate absorption

➢ Alpha-glucosidase inhibitor

❖ Decrease glucose reabsorption

➢ Sodium glucose co-transporter 2 inhibitor



Alpha-glucosidase inhibitors

• Acarbose

• Voglibose



Mechanism of Action

❖Inhibiting the action of alpha-glucosidase 

in the intestinal brush border 

❖Competitive and reversible inhibitors

❖Reduce intestinal absorption of starch, 

dextrin, and disaccharides 

❖Slows the absorption of carbohydrates 



Mechanism of Action



Alpha - Glucosidase Inhibitors

Acarbose Voglibose

mechanism of action

polysaccharides

oligosaccharides & disaccharides

enzyme amylase
(salivary gland, pancreas)

enzyme a-glucosidase

monosaccharides

D-glucose, D-fructose, D-galactose

D

E

C

R

E

A

S

E

P

E

A

K

P

P

G

Acarbose

Voglibose



Pharmacokinetic

❖absorbed only to a trivial degree (<2%)

❖degraded by amylases in the small 

intestine and by intestinal bacteria

❖some of these degradation products are 

systemically absorbed

❖eliminated in the urine

❖for maximum effect, the drug must be 

taken with meal



Indication

❖Mono or combination therapy

❖α-glucosidase inhibitors target 

postprandial hyperglycaemia

❖first- line treatment in patients who have 

raised basal glucose concentrations and 

more marked postprandial 

hyperglycaemia

❖combine with insulin in treatment of Type 

1 diabetes



Contraindications

❖GI tract diseases that alter digestion and 

absorption

❖Pregnancy and breast feeding

❖Severe impairment of hepatic and renal 

function



Adverse Effects

❖Gastrointestinal adverse effects: 

malabsorption, flatulence, diarrhea, and 

abdominal bloating 

❖Elevated liver enzymes

❖Hypoglycemia (combination therapy)







Classification of Oral Hypoglycemic 

Agents 

❖ Insulin secretagogue

➢ Sulfonylurea

➢ Non-sulfonylurea (Glinides or Meglitinides)

➢ ยาท่ีมีผลต่อ GLP-1 (glucagon-like peptide-1) (incretin based therapy)

❖ Insulin sensitizer

➢ Biguanide

➢ Thiazolidinedione

❖ Decrease carbohydrate absorption

➢ Alpha-glucosidase inhibitor

❖ Decrease glucose reabsorption

➢ Sodium glucose co-transporter 2 inhibitor



sodium-glucose co-transporter 

2 (SGLT2) inhibitors

❖The SGLT2 is expressed in the proximal 

tubule

❖Reabsorption of approximately 90 percent 

of the filtered glucose load

❖SGLT2 inhibitors promote the renal 

excretion of glucose

❖Dapaglifozin,canaglifozin,empaglifozin 





sodium-glucose co-transporter 2 

(SGLT2) inhibitors





Benefit of SGLT 2 inhibitors



Side effects of SGLT2 inhibitors

❖increased incidence of vulvovaginal 

candidiasis

❖increase in the rate of urinary tract 

infections

❖Do not use in severe renal impairment

❖no long-term safety data with regard to the 

effects of chronic glucosuria on the urinary 

tract



Side effects of SGLT2 inhibitors

❖In May 2015, the FDA issued a warning 

that gliflozins can increase risk of diabetic 

ketoacidosis (DKA)

❖Decreased bone mineral density, 

increased risk of bone fractures.



Benefit and Risk SGLT 2 inhibitors



แนวทางการให้ยาควบคุมระดบัน า้ตาล







Questions???


