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Trends and Perspectives in the Development of Antidiabetic Drugs for Type 2 Diabetes Mellitus. Lee,
Soo-Hyun, Jong-Keun Lee, and Ik-Hwan Kim*. College of Life Sciences and Biotechnology, Korea Univer-
sity, Seoul 136-701, Korea — Type 2 Diabetes Mellitus, a chronic metabolic disorder which results from a high
blood glucose level, is one of the most prevalent and costly diseases of our time. Considering increasing rates
of obesity and the aging population in Korea, the number of diabetic patients is likely to rise rapidly in the
future. There are five conventional diabetic drugs which work through different mechanisms; sulfonylureas,
biguanide, meglitinide, alpha-glucosidase inhibitors, and thiazolidinedione. Although they all have antidia-
betic effects, some side effects such as hypoglycemia, weight gain and gastrointestinal intolerance are associ-
ated with them. Incretin based therapies, utilizing glucagon-like peptide-1 (GLP-1) and dipeptidyl peptidase-4
(DPP-4) inhibitors, which have a lower risk of adverse side effects, have recently been introduced. At present
PPAR-targeting drugs are being actively developed. In this research review, particular emphasis has been
placed on the current trends and possible biological targets for the new generation of antidiabetic drugs.
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Fig 1. Pathophysiological basis of conventional diabetes drugs.
TZD: Thiazolidinedione, a-Gl: Alpha-Glucosidase Inhibitor, SU:
Sulfonylurea.
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Table 1. Pharmacological characteristics of conventional diabetes drugs.

Drugs Mechanism of action Variety Dose range Side effects Ref.
SU binds to the receptor of KATP channel in Tolbutan}lde 250-3000 mg/d
. . Tolazamide 100-1000 mg/d
Sulfonylurea pancreatic B cell closing the channel. Then Chloropropamide 100-750 mg/d Hypoglycemia.
Y the cell gets depolarized leading the influx of ~ .. brop & ypoglycemia, [31, 37]
SU) Ca®". Increased Ca®" triggers exocytosis of Glipizide 2.5-40 mg/d weight gain
e &8 Y Glyburide 1.25-20 mg/d
granuie. Glimepiride 1-8 mg/d
The specific mechanism is unclear. It seems
biguanide activates AMP-activated protein Nausea. vomitin
Biguanide kinase (AMPK) phosphorylation. Activated Metformin 1000-2550 mg/d . ’ & [22,24]
. . diarrhea, flatulence
AMPK stimulates glucose uptake in muscle
cells while it suppresses gluconeogenesis in liver.
Like SU, biguanide binds to the KATP chan-
. nel in pancreatic  cell closing KATP chan- Nateglinide 60-120 mg tid Hypoglycemia,
Meglitinide nel. Then Ca”* concentration gets higher trig- Repaglinide 0.5-4 mg tid weight gain [30, 44]
gering exocytosis of insulin granule
0-GI acts as a competitive inhibitor of glu-
Alpha-G.l ue osidase cosu'iase, an enzyme Whl.Ch degre.lde.s disac- Acarbose 25-100 mg tid Flatulence, diarrhea,
Inhibitor charides to monosaccharides. This impedes . .. . . . [21, 51]
. . . . Miglitol 25-100 mg tid abdominal pain
(0-GI) glucose uptake in small intestine suppressing
rapid increase of blood glucose level after meals.
TZD binds to the nuclear receptor of adipo-
Thiazolidinedione cytes regulating gene expressions and differ- Pioglitazone 15-45 mg/d Edema, 3,23, 34]
(TZD) enciaion. Decreased TNF-o, FFA and in- Rosiglitazone 4-8 mg/d Weight gain >

creased adiponectin improve insulin resistance.
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Fig 2. The mechanism of incretin hormones. The ingestion of food results in the release of GLP-1 (glucagon like peptide 1) which pro-
motes insulin secretion while it blocks glucagon secretion, gastric emptying and increase of appetite. DDP-4 (dipeptidyl peptidase-4)
degrades GLP-1 but DDP-4 inhibitors deter this expanding the plasma half-life of GLP-1.
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JHoI&HEl X|Z (Personalized Treatment)
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