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Abstract

Dipeptidyl peptidase IV (DPP-IV) inhibitors are expected to be categorized in a new type of
antidiabetic drugs. K579 is a long-acting DPP-IV inhibitor. In Wistar rats, K579 suppressed the blood
glucose elevation after an oral glucose tolerance test with the increment of plasma insulin and active forms
of glucagon-like peptide-1. During repetitive glucose loading using Zucker fatty rats, pretreatment with
K579 attenuated the glucose excursion after the second glucose loading as well as the first glucose loading
without inducing hypoglycemia. The kinetic study using cell extract revealed that K579 was a more
potent and slower binding inhibitor than the existing DPP- IV inhibitor (NVP-DPP728). Next, the plasma
concentrations of K579 after oral administration to rats were measured. However, K579 was eliminated
rapidly from plasma after oral administration to rats. Therefore, it was postulated that there are active
metabolites of K579 in rat plasma. The duration of inhibitory action of plasma DPP- IV after the
administration of K579 in bile duct-cannulated rats was shorter than that in sham-operated rats. The bile
collected from K579-treated rats exhibited tardive and potent inhibitory activity of normal rat plasma.
Finally, the effects of orally administered DPP-1V inhibitor on the glucose-lowering effect of glibenclamide
were investigated. Treatment with K579 inhibited the plasma DPP-IV activity even 8 h after the
administration. K579 significantly suppressed the blood glucose elevation in glibenclamide-pretreated
rats without excessive hypoglycemia.

These results suggest that K579 sustained the duration of inhibitory action of plasma DPP-IV by the
character as a slow-binding inhibitor, and, as well, by the presence of metabolites of K579 which exhibit
the inhibitory activity of DPP- IV.  These profiles of K579 might be advantageous over the existing DPP-
IV inhibitor with respect to less dosing frequency, and could be useful agent to correct the postprandial

glucose excursion in type 2 diabetes patients by combination treatment with glibenclamide.
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Fig. 1 Schema of insulin secretion by glucose, sulfonylurea and incretin in pancreatic j cell
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Fig.3  Effects of K579 and NVP-DPP728 on plasma dipeptidyl peptidase IV activity (a), GLP-1
(b), insulin (¢) and glucose (d) levels after glucose-loading (2 g/kg) in Wistar rats

Oral glucose tolerance test (2 g/kg) was performed 30 min after administration of K579 or NVP-
DPP728. Data represent mean = S.E.M. (n=5-8).  *p<0.05, **p<0.01, ***p<0.001; significantly
different from the control by Student's t test or Aspin-Welch test.

WIZ, BERIRET VT v~ b ThHD Zucker fatty 7 v MIKIE 7V 2 — A A flR %
1To7- L XD K579 OB A S LT, K579 1Z[FH & D NVP-DPP728 |Z b~ T Hif:



AIZ HE R DPP-IV {5 M % (B3 L(Fig. 4). Frfchulcibs 5 2 8fl4 25 (Fig. 5) 2
ENHA BN E o7, K579 OFHGAY 7 DPP-IV BLEERII AR E 2 K-S < #id
DOLZEMICER L TWAZ L BRHEE I,

—_
3
=

=O- Control (n=8)

—&- K579 0.1 mg/kg En=8)
—&- K579 0.3 mg/kg (n=8)
- K579 1 mg/kg (n=8)

Plasma DPP-IV activity
(nmol/min/mL)

S =N WA NS X
'

—
=
~

-O— Control (n=6

Plasma DPP-IV activity
(nmol/min/mL)

—0—NVP-DPP728 1 mg/kg

S =N WA NI ®

- SYPDIEET% 0.3 mek (n=5)
A
-0~ NVP-DPP728 3 mg/kg §n=6

)

0 1 2 3 4 5 6
Time (hr)

Fig. 4 Effects of K579 (a) and NVP-
DPP728 (b) on plasma DPP-IV activity in
Zucker fatty rats

Each compound was orally administered to
rats at 0 h. Data are expressed as mean =+
S.EM. (n=5-8). *p<0.05, **p<0.01,
*#%p<0.001; significantly different from the
control by one-way analysis of varience and

post hoc Dunnet test.
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Fig. 5 Effects of K579 (a) and NVP-DPP728 (b)

on glucose excursion during repetitive oral
glucose tolerance test in Zucker fatty rats

All rats received 2 g/kg glucose orally both at 0
and 4 h. Each compound was orally administered
to rats at -0.5 h. Data are expressed as mean =+
S.E.M. 7). *p<0.05, **p<0.01,
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Table 1; Kinetic constants for DPP-IV inhibition by K579 and NVP-DPP 728
Kon Kotr K; EI half-life
(10 Sec (mol/) ") (10°sec’)  (nmol/l) (min) n
NVP-DPP728 1.06 2.57 2.6 4.6 2
K579 0.22 0.39 1.8 37
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Fig. 6 Proposed chemical structures and fragmentation of UK 1, UK 2, UK 3, UK 4 and UK §
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Fig. 7 Effects of the bile collected from KS579-treated rats on the plasma DPP-IV activity in
normal rats

The bile collected from K579-treated rats was orally administered at 0 min to Wistar rats. All rats
were fasted for 24 hours before the test. Data represent means = S.E.M. (n=4).  *p<0.05, **p<0.01,
*#%p<0.001; significantly different from the control by Student’s t test or Aspin-Welch test.
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Fig.8 Effects of cannulation into the bile duct on the inhibitory activity against plasma DPP-
IV by K579 in normal rats

K579 was orally administered at 0 min to sham-operated (open symbol) or bile duct-cannulated
(closed symbol) rats.  All rats were fasted for 24 hours before the test. Data are expressed as means +
S.EM. (n=3 or4). *p<0.05, **p<0.01, ***p<0.001; significantly different from the corresponding
vehicle-treated group by Student's t test or Aspin-Welch test. #p<0.05, ###p<0.001; significantly
different from the corresponding sham-operated group by Student's t test or Aspin-Welch test.

S5, Wistar 7 FMZ K579 # 0.3 B3XL V0.1 mgkg B 5 L7-R%RIZRD B
% DPP-IV BHETGMEIL, #5514 2 BRI T —HEE5 T 228, 5% 4 R CTHO LA
35 IEMEEZIRLCEBY (Fig. 9). K579 (2L A1miEs DPP-IV FHEEM O —iEH &
AL A O A PR EEHER O I B 28— L T ie (Fig. 10), $£7-. Wistar 7
F:KW9%3m@@&ﬁbkﬁ@Kﬁ9®MMﬁﬁ%@gwﬁ®m EREEHERE D
VRSN PR P VR LT A 10 5K o 72 (Fig. 10),

_ﬂ%@ﬁ%i KW9@%ﬁ#équvm£¢%@o%\Km9ﬁwmbmmg
inhibitor T& D MHE D 5% Y OLETE M4 . EEMED DPP-IV HEEH 2~
K579 OEMERBEY DG EEROMEEELZ, T ENRITLDICKREL TFE
LTWDHZ EZRELTWnD,



5 —O— Vehicle (n=5)

—8— K579 0.1 mg/kg (n=4)
—A— K579 0.3 mg/kg (n=4)
—- K579 1.0 mg/kg (n=4)

=
T

Plasma DPP-IV activity
(nmol/min/ml)
(I3

2 ~
1 9
0 '] '] '] '] '] '] '] ]
-1 0 1 2 3 4 5 6 7
Time (h)

Fig.9  Effects of K579 on plasma DPP-IV activity in normal rats
K579 was orally administered to rats at 0 h. Data are expressed as mean = S.E.M. (n=4 or 5).
*p<0.05, **p<0.01, ***p<0.001; significantly different from the control by one-way analysis of

variance and further post hoc Dunnett test.
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Fig. 10 Time-dependent change in plasma concentrations of unchanged and changed (UK 1)

compounds after oral administration of K579 to rats at a dose of 3 mg/kg

Each point with a bar represents the mean + S.D. (n=3).
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Fig. 11 Effects of K579 on glucose levels during oral glucose tolerance test in glibenclamide-
treated Wistar rats

Oral glucose tolerance test (2 g/kg) was performed 0.5 h after administration of K579 (1 mg/kg).
Glibenclamide or vehicle was orally administered to rats at 4 h before glucose loading. Data represent
mean £ S.E.M. (n=4 or 5). *p<0.05, ***p<0.001; significantly different from the vehicle-vehicle group,
#p<0.05; significantly different from the glibenclamide-vehicle group, by Student's t test or Aspin-Welch

test, respectively.
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