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Abstract:

(2S,4S)-4-Fluoro-1-({[4-methyl-1-(methylsulfonyl)piperidin-4-yl]amino}acetyl)pyrrolidine-2-carbonitrile monofumarate (ASP8497)

is a novel dipeptidyl peptidase (DPP)-IV inhibitor. In this study, we investigated the antidiabetic potency, mechanism, and duration

of action of ASP8497 both in vitro and in vivo, and compared it with the DPP-IV inhibitors vildagliptin, sitagliptin, and saxagliptin.

ASP8497 inhibited rat plasma DPP-IV activity in vitro with an IC�� value of 2.96 nmol/l, while those for vildagliptin, sitagliptin, and

saxagliptin were 2.12, 8.98, and 2.00 nmol/l, respectively. In rats that had streptozotocin-nicotinamide-induced, mildly diabetes, oral

administration of ASP8497 dose-dependently and sustainably inhibited plasma DPP-IV activity. In addition, ASP8497 dose-

dependently and significantly improved glucose tolerance with a concomitant increase in plasma glucagon-like peptide 1 (GLP-1)

and insulin levels at both 0.5 h and 8 h after dosing. The order of both potency and duration of action for plasma DPP-IV inhibition

and glucose tolerance improvement was as follows: saxagliptin > ASP8497 = vildagliptin = sitagliptin. These results suggest that

ASP8497 exerts a potent and long-acting DPP-IV inhibitory effect and improves glucose tolerance through glucose-dependent in-

sulinotropic action via elevation of the GLP-1 level in streptozotocin-nicotinamide-induced mildly diabetic rats. This compound is

expected to be useful as a therapeutic agent for impaired glucose tolerance and type 2 diabetes.
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sulfonylurea receptor

Introduction

The prevalence of type 2 diabetes is rising dramati-

cally; the total number of people with diabetes is ex-

pected to reach 370 million worldwide by the year

2030 [22]. Although many antidiabetic drugs have

been developed and used for treatment so far, current

treatment strategies for type 2 diabetes have only lim-

ited long-term efficacy and tolerability given the pro-

gressive nature of the disease [3]. As such, there is

a need to develop efficient new therapeutic strategies

for the treatment of type 2 diabetes. Primary defects

in insulin secretion, along with the development of in-

sulin resistance, contribute to the etiology of type 2

diabetes. Diminished postprandial insulin secretion
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