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LC15-0133, a DPP IV Inhibitor: Efficacy in Various Animal Models
Hyeon Joo Yim Ph.D.

R & D Park, LG Life Sciences, Ltd., Daejeon, Republic of Korea

GLP-1-based drugs (GLP-1 analogues and DPP IV inhibitors) and incretin mimetics
are currently one of the most exciting classes of agents for type Il diabetes. GLP-1, a
gut peptide, is an incretin that potentiates glucose-dependent insulin release from
the pancreas, slows Gl-transit and stimulates the proliferation of beta-cells. DPP IV
inhibitors act like incretins by inhibiting DPP IV which inactivates GLP-1. LC15-0133
is a competitive, reversible DPP IV inhibitor (ICso = 24 nM, Ki=0.247 nM) with
excellent selectivity over other critical human proteases such as DPP Il, DPP 8,
elastase, trypsin, and urokinase. LC15-0133 showed long half-life and good
bioavailability in rats and dogs. Inhibition of plasma DPP IV activity by LC15-0133
was kept more than 50% 24 hours after oral dosing in rats and dogs at 0.1 mg/kg
and 0.02 mg/kg, respectively. The Minimum effective doses of LC15-0133 were 0.01
mg/kg for lowering blood glucose excursion during oral glucose tolerance test and
0.1 mg/kg for increasing glucose-induced GLP-1 response in C57BL/6 mice.
Repeat oral administration of LC15-0133 for 1 month delayed the progression to
diabetes and reduced HbA1c levels in a dose-dependent manner in Zucker Diabetic
Fatty rats. In conclusion, LC15-0133 is a novel, potent, selective and orally active
DPP |V inhibitor and showed an excellent blood glucose lowering effects in various

animal models.
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Mechanism of Action

Food
ingestion

Intestinal

secretion of » ¥ incretin
GLP-1(7-36)amide ' action
and GIP(1-42)

GLP-1 (9-36)amide
and GIP(3-42)

@ LGLife 8clences  Source: L. BAGGIO and D. DRUCKER, GASTROENTEROLOGY 2007;132:2131-2157

Mechanism of Action

HMetabolic actions of GLP

ﬁnsulin secretion l Improved glycemic control

¥ Glucagon secretion Reduced levels of+ free fatty acids

¥ Gastric emptying
¥ Food intake
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LGLS DPP IV Inhibitors
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Crystal Structure: DPP IV & LC15-0133 Complex
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In vitro Activity & Selectivity

IC5, (uM)
DPP IV 0.024
DPPII 1458
DPPVII 115
Trypsin ” >400 7
Urakinase >400
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in vitro Metabolism: Microsome & 89
Liver microsome stability of LC15-0133 Liver 89 stability of LC15-0133
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Plasma Protein Binding

Protein binding (%) in plasma at 10 ug/mL

Rat Monkey Human

LC15-0133 18.3 241 33.0

.

Low Protein Binding
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Rat Dose Dependency Study

(LLOQ = 1ng/mi)

Dase (mg/kg) 0.5 1 2 5 10
N 5 7 3 4
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Plasma DPP IV Inhibition in Rats & Dogs
- LC15-0133, 0.1 mo/kg —+—LC15-0133, 0.01 mo/kg |
—— L C15-0133, 1 mo/kg -— LC15-0133, 0.02 mg/kg
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Body Weight (g)
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Food Intake

% of Initial DP1V activity

Male Sprague-Dawley Rats

5 animals/group
9 weeks old
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Treatment
oral gavage
once daily
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| C15-0133, 1 mg/kg
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|
’L
0

15

Animal

Male Sprague-Dawley Rats
5 animals/group

9 weeks old

OGTT

Trt: 22 hr after the last dose
15 hr fasting before OGTT
Glucose load: 1 g/kg

Blood Glucose
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Plasma Insulin
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7-Day Repeat Dosing in SD Rats
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OGTTon Day 7
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Acute Effects in C57BL./6 Mice
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Acute Effects in DIO Mice

Dosing: 1 hr before OGTT

60 min!
¢~ Lean Control (DW) |
—e— Vehicle Control (Glycine) 100%:
—a-- 1LC15-0133, 0.025 mg/kg 6%
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Animals: 21 weeks old, n=5
*Lean Control - age matched lean mice

Dosmg 22 hr before OGTT
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Animals: 42 weeks old, n=5~7
* Lean Controf - age matched lean mice
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Chronic Effects in DIO Mice

Treatment: qd X 56, oral gavage
OGTT: 22 hrs after the last dosing

OGTT after 1% Dosing after 28" Dosing  after 56% Dosing
=l

Lean Control 1!
Vehicte Contol
LC15-0133, 0.08 mg/kg =
LC15-0133, 0.1 mg/kg (g
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Glu: AUC 0-120 {mg.min/dl) Glu: AUC 0-120 {mg.min/dl) Glu: AUC 0120 (mg.min/dl) i
Animal: male DIO mice, 18 weeks old on Day 1, 5 animals/group
Dosing: once daily, oral gavage
Vehicle: 100 mM glycine HCI buffer
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Acute Effects in Zucker Fatty Rats
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lean and fatty male Zucker Rats (Harlan, USA): 11 weeks old (n=2~3)
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Chronic Effects in Zucker Diabetic Fatty Rats

Plasma DPPIV

v ‘Day 20, 22 hours after the Léél-bosing o
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Animal: male Zucker Diabetic Fatty Rats, 6 weeks old on Day 1, n=8
Dosing: once daily, oral gavage
Vehicle: 100 mM glycine HCI buffer

Water Intake (g)

e progression of diabetic symptoms

Daily Water Intake

. Vehicle Control

g LC15-0133, 0.1 mglkg
—a—LC150133, 1 mg/kg

0 —m— e . :
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in the male ZDF Rat:
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Chronic Effects in Zucker Diabetic Fatty Rats
Blood Glucose Profile Plasma Insulin Profile HbA1c on Day 33
—o-Vehicle Control —«VehicleContol | mVehicleControl
2 LC15-0133, 0.1 mg/kg - - -LC15-0133, 0.1 mg/kg @LC15-0133, 0.1 mg/kg
—a—LC150133, 1 mg/kg ——LC15-0133, 1 mg/kg : mLC15-0133, 1 mg/kg
© 400 _ P ;
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@ 200 g i
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© 100 L ;
‘ 4 7 10 13 16 19 22 25 4 7 10 13 16 19 22 25‘i -
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Animal: male Zucker Diabetic Fatty Rats, 6 weeks old on Day 1, n=8
Dosing: once daily, oral gavage
Vehicle: 100 mM glycine HCl buffer
in the male ZDF Rats
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Chronic Effects in 2

ucker Diabetic Fatty Rats
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OGTT (on Day 28, 10 weeks old): 46hr after the last dosing

»»»»» o--Vehicle Control —o—Vehicle Control _I
-~~~ LC15-0133, 0.1 mg/kg g LC15-0133, 0.1 mglkg
—4—1.C15-0133, 1 mg/kg | —a—LC15-0133, 1 mg/kg
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Treatment: qd X 28, oral gavage

3 improved glucose tolerance in the m
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In vivo Efficacy - Summary

LC15-0133

50% inhibition of DPP IV after 12 hr (SD rats) 0.03 mg/kg
MED forlowering glucose excursion (CSTBUS mice) | ootmglg
MED for glucose induced GLP-1 Increase (CS7BLS mice) | oimgkg
MED for lowering glucose excursion Glomice) | 0osmgkg
MED for HbATC reducton (ZOF ratsy: ad, aweeks | oimgkg

> LC15-0133 shows excellent /n vivo efficacy
in various animal models, which seems due to a long duration of
action

» Also shows excellent jn vivo potency in an OGTT & HbA1C
reduction in a long term administration studies

@ LGLife Sciences 24
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Non-Clinical Safety

Genotoxicity Tests
Test Test System & Condition Results
Bacterial Salmonella typhimurium Negative

Reverse TA98, TA100, TA1535, TA1537 and £ cofi WP2 uvrA at all dose levels in all test
Mutation 33~5000 ug/plate both in the absence and presence of | gtraing
5~10% S9 mix
Chromosome | Cultured Chinese Hamster Lung Cells Positive
Aberration | 1200~5000 ug/ml in the absence of S9 mix Above 2500 ug/mli dose levels
2500~5000 ug/ml in the presence of S9 mix in the absence of S9 mix
Micronucleus | ICR mice (male & female) Negative

500, 1000, 2000 mg/kg
oral gavage for 3 days

at all dose levels

@ LG Lie Sclences
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Non-Clinical Safety
In Vivo Toxicity Studies
Test Species/Dose Results
7-Day Repeated Dose SD rats Well tolerated at 25 mg/kg
Range Finding Studies | 25, 50 and 100mg/kg, ( > 200 fold of efficacy dose)
oral gavage
Beagle dogs MTD = 2 mg/kg
2, 5, 10 and 20 mg/kg,
oral gavage
28-Day Repeated Dose | SD rats NOEL = 12.5 mg/kg
Toxicity with 2-Week 6, 12.5, 25 and 50 mg/kg,
Recovery oral gavage
Beagle dogs NOAEL = 2 mg/kg
0.5, 1 and 2 mg/kg, oral
capsule
Safety Pharmacology Studies
®  Negative in HERG assay
¥ No pharmacological effect up to 50 mg/kg in CNS and respiratory system
@ L8iife Sclonses 26
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Key Features of LC15-0444
e Potent and selective

e Superior pharmacodynamic profiles in mice, rats, dogs, and
monkeys, compared tc sitagliptin

e Long plasma half-life: Potential for once daily dosing

e (Good safety profile from Phase | clinical study and 3—-month
repeated toxicity studies (rat, dog)

@ LGLifeSciences
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