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7} 7799uk o] Zo}o]th(U.S. Department of Health and Human Services, Centers for Disease Control
and Prevention (2011). National diabetes fact sheet: national estimates and general information on
diabetes and prediabetes in the United States (www.cdc.gov/diabetes)). A9 T ol 1W9AIRre] A 2&
Aolz=7} wial] vlFelA AdEn Hox e oFS xvd 9 AgEA] 2 grye dA S US <l
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(UnitedHealth Group's Center for Health Reform & Modernization. The United States of Diabetes.
Working paper 5. November, 2010). Yx®W 3} #& o] o] A4 v|&2 EHtt. 5 AT Az o
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(2003) The investigation and management of obesity. J Clin Pathol. 56: 17-25).

2R, dre] B o ARET WHE A5 5 9 kg Jlge] UG FRmes e B
aslth, A A% Alelmele Aash WEZNS THse A 2 @ gadel U 14 aMow Feut
(Inzucchi SE et al. (2012) Medical management of hyperglycemia in type 2 diabetes: a patient-
centered approach. Position statement of the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD). Diabetes Care 35: 1364-79; e-published ahead of print,
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FEAE TFIG. old FEAET I AA & el o Bol, fe) HE EE F7E op
s 2 d2E T EoAEE WHHAAY fe obnlwr]z} ohulel=R WaE: 3

ol 2Edg Az AF B owge) 3gEg oklsee A ¢
o 3} z;ij

2
[>
ki
s}
o
o
k5
o
[
[l

D T o 2B Gy ARIFRATAARY Oy B N 2E, AF Fol, 1Al FRAANEASA

S ad-2-2duE oA, dF o], 5-HE-1,3-to]| A A-2-2AWE; L (5 SIA RIS
Aold oA, dE Eof, 1-HEAIIRASANE S £33}, ofn ZE7]9 TREPL oflnlo]=(dE &
o}, Adv. BioSci., 1979, 20, 369, Kyncl, J. et al %), <lo}ul( = E9y, J. Pharm. Sci., 1971, 60,
1810, Caldwell, H. et al =), = 471(Schiff bases)(dlE& E9, US 53] No 2,923,661 2 Antimicrob.
Agents Chemother., 1981, 19, 1004, Smyth, R. et al #x), SAEZHd(dE 51, J. Pharm. Sci, 1983,
72, 1294, Johansen, M. et al #=), WHUX] 47](Mannich bases)(<lE& €91, J. Pharm. Sci. 1980, 69, 44,
Bundgaard, H. et al 2 J. Am. Chem. Soc., 1959, 81, 1198, Gottstein, W. et al F=x), 3Jlojl=2AwE &
E=A (A= 59, J. Pharm. Sci, 1981, 70, 855, Bansal, P. et al =) @ N-(o}d2ADdd 24 9 712
vl E( S 59}, J. Med. Chem., 1980, 23, 469, Bodor, N. et al, J. Med. Chem., 1984, 27, 1037,
Firestone, R. et al, J. Med. Chem., 1967, 10, 960, Kreiger, M. et al, US 53] No 5,684,018 Z J. Med.
Chem., 1988, 31, 318-322, Alexander, J. et al #x)E Xt Hdg Zzrrselo HAd g Axg AT
& A dake Al FX Y a, dE Eo], WO 00/23419; Design of Prodrugs, H. Bundgaard,
Ed., Elsevier Science Publishers, 1985; Methods in Enzymology, 42: 309-396, K. Widder, Ed, Academic
Press, 1985; A Textbook of Drug Design and Development, Krogsgaard-Larsen and H. Bundgaard, Eds,
Chapter 5, pl113-191 (1991); Advanced Drug Delivery Reviews, 8; 1-38 (1992); Journal of Pharmaceutical
Sciences, 77;285 (1988), H. Bundgaard, et al; Chem Pharm Bull, 32692 (1984), N. Kakeya et al 2 The
Organic Chemistry of Drug Desig and Drug Action, Chapter 8, pp352-401, Academic press, Inc., 1992¢] 7]

AU FHOR HE ST G BA, FA, A, A, VA, B, AR R nEs Sai g of
g0 3g7bsd FUe] @ E oldEA, ZEsled, PEEM, BEE2i, U, se=EAw
A, FElEa, weldl, AEEA, GEN, AN, FREA, R, S48, S, ddelE, v
A, ERAMEN, AAMEN, HeaY Ashd, ofsnh2EM, FREA, odEA, 2o, BuE
A, LA, SR, BEU, G, olaIEEAl, AT A, 44 o] Deu] A-g-sto] EHA 2L EAL,
0-(p-3tol S SAME) MNEAT, 4'-4"-Tho]sto] =2 A Ertol I eQl-2-7bR A4 B W 2abah e oty
o H§/KET fU1e] e EF ol ARHA v @Y de GEF, 2F, 9F, 24, v
%, dEE 2 GUGREN 2e Ao HErbsd doleow AN e Egsht oo ABTA i
o @714 Aa-tH 2F 98, BEs 2 ecss g, oY, Zzd 2 Pdi 2o AF 99 224
5 thelud 2 thelold Fardiul e tholad B B ge BAR 4xstd & v

(a) A7 %o, g 5o, Uns AAEES AF AA, Bop, B, BY, B3, o wx3s] AP Holx
E, 54 954 g9 m dntele waeit saA);

Bogyge B ouge AAHGS SAGE BHoR AFH P ANBS ARs A0R A5 @i
e AAE Fzdtel 7% Aol

/\]}\]Cxﬂ

A2 @ Frel W@ 7bsA A ARZA lgEelule = (dmg S5 28] o)) kMY ENE uF F
PAYR, fepAo] olF-Heteln o AYoR WY A el e Fo 3 FHE AR u4F
T, glopel vlal, olekEolutol=el o3 /|FORNE HbA(AHDAL)S Aol BE AW FHE AFe

T
Aok, Fa oAy ZHe S0kt wmd
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of thg welFolufol=e] A}, AFo Xm0t

A A Ade Soj7lr] Mol Yoo F-FuHAR AEHA 22 A 2 ¥ Fdul IAE 2 5=
ATHNAIVE) . A&e Hojx 37149 F¢t WEXWoR AgFHYn Ao Eoj7kx Aol ZHolx= 85 Fob ¢k
3 EXY B85 3 IS x9sleE S A THOED) . WEXEY B8k Ay Y WA etk F
7HAF 715 QATEA dolHE & 1o AlTHT).

A Ao Ao FEH H7MAbel 245 F<F vlElEolnfol =] dd H8%(40mg b.i.d.) EE S Fod)
ATt vElSolrlol = 1x30mg AEZA olHY Ao HE8F T 1 x 30mg HE L 1 x 10mg HE2 AHASA
o $ek(rAAY AERO~)E FYsHA Foskitt. B tis Hx T2 WE0Y) olF, Fozte 4l
A AL, ARA B, AA 2EE S, 89 W5 SAH(TE @9, TH JEY, A 2 A9 v &

Aol ZAS 98 1, 2, 4, 8, 12, 18 & 2450] Lol Zo}git.
HbAy, Al % BMICl thgh wlefZofntol= gl 9joke] g3l i 20] AlTHETE. A7t we AFo dd Wghe
= 1o =AEY.

ks Fourd WEXT-2E At A7 U] wle kg TS AT, 9L, eS| =R
F7t2 A5E WEX-XE Fx5 245 71 T4 Hit 2.2%kes E93, ol 29 AFTY 290, volE
(Naive) Aol wg}Eofuto]= o] o] 7} ave BWEHA ¢gka, wEelSoprlo]l= 2 gk I0FS BF
AMEA ZdE Gy x| 5R3 AAF Hglol] o AT PaAlATE uEbA WEXT-XE Fxlo] dig
HEFZoputo]| = 9] o x| Rata Al avrp #EE )
X1
HEFZolulo]| E(MTZ) A7 A 7kt gigk 7150d) AF+EA tlold

Likn A 95 MTZ &= $) SFMet MTZ+Met

No. 20 15 19 22

$4 (1) 9 (11) 10 (5) 13 (6) 18 (4)

el (yr)

B +9D 64+8 63%10 61410 6349

roaaG:haD) 65 (51-76) 65 (32-75) 62 (35-76) 64 (45-76)

A% (kg)

HF+9D 90.2417.6 93.0£13.7 90.5+14.9 92.34+15.1

Fa G RaD) 95.1 (57.2-123.0) [ 95.3 (65.6-107.4) | 89.9 (69.0-130.0) | 89.6 (67.4-124.0)

2173 (cm)

B +39D 168+10 170£8 174%9 17247

FSCHSD 169 (145-185) 170 (158-182) 173 (158-195) 171 (155-184)

BMI (kg/m)

B +39D 31.843.9 32.344.9 30.0%4.4 31.4+5.1

Farib:Lab) 32.0 (23.8-38.1) 32.3 (25.3-39.5) | 29.4 (23.3-38.4) | 29.9 (24.1-39.7)

3] (cm)

Bt +39D 105413 107+11 102410 10712

Fa G RaD) 105 (79-125) 109 (90-127) 101 (81-122) 102 (90-131)

A EX 7 (mg/day)

B+ - - 1387 642 1545999

FSCHSD — — 1000 (500-3000) | 1250 (500-4500)

HbAi. (%)

4 +SD 7.240.6 7.1+£1.0 76405 7.240.4

ceas) 7.15 (6.4°-8.3) 6.7 (6.2°-10.1") 7.76.78.4) | 7.1(6.6%8.0)

a

mAels A A MEeA no= 38, n o= 18. HbAy = 6.5%. T2k A A wEo] A HbAlL = 8.4%. MTZ =
HE}Zolulo)| =) Met = WEXZT
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715(0Y) S = 5B 245744 HbAy, AT BN 2 Ad= A=BUD) 2 ol Ha] Msh(AHbA,., ABW, ABMI)

ki Aot &= MIZ &5 9 FHMet MIZ+Met

HbA,. 02 (%)

n 20 15 18 22

Bt +39D 7.16%0.56 7.0940.99 7.58+0.53 7.16%0.38

2o} 9]) 7.15 (6.4, 8.3) | 6.7 (6.2, 10.1) | 7.70 (6.7, 8.4) 7.1 (6.6, 8.0)

HbA;. 24%F

n 20 13 16 20

H+SD 7.31+1.61 6.884+0.63 7.50+0.84 6.91+0.61

Zo}(H9]) 7.0 (6.2, 13.5) 7.0 (6.1, 8.0) 7.3 (6.6, 9.8) 7.0 (5.6, 8.2)

AHDbA,. 245

n 20 13 16 20

He +9D +0.16+1.31 -0.26+0.72 -0.0440.71 -0.25+0.67

Zo}(H9]) -0.15 (1.0, +5.2)| -0.3 (-2.1, 40.8) | -0.2 (-0.9, +1.4) [-0.15 (-1.6, +0.8)

M7 o -0.1 -0.21

BY 71 (kg)

n 20 15 19 22

Het +9D 90.24+17.6 93.0£13.7 90.5+14.9 92.34+15.1

Fa G RaD) 95.1 (57.2, 123.0)[95.3 (65.6. 107.4)|89.9 (69.0, 130.0)[89.6 (67.4, 124.0)

BW 245

N 20 15 18 21

H+SD 87.1416.7 90.74+14.0 90.3+15.9 89.0%14.3

ZSCHS9) 88.7 (57.2, 122.1)|95.3 (63.3, 106.0)|87.6 (68.5, 133.6)[87.2 (64.8, 127.0)

ABW 245

N 20 15 18 21

4 +SD -3.143.1 -2.34+2.4 -0.34+1.7 -2.2+3.6%

F4AS -2.65 (-10.3, | -1.8 (-9.8, +1.3) | -0.5 (-2.8,4+3.9) | -2.0 (-15.3,+3.0)
+0.4)

M7 o +0.8 -1.9

BMI 09 (kg/m)

n 20 15 19 22

H+SD 31.843.9 32.3+4.9 30.0%4.4 31.4+5.1

ol (1 9]) 32.0 (23.8-38.1) | 32.3 (25.3-39.5) | 29.4 (23.3-38.4) | 29.9 (24.1-39.7)

BMI 245

n 20 15 18 21

Het+9D 30.6+3.6 31.545.1 29.7+£4.7 30.3+4.8

Fa G RaD) 30.85 (23.8-35.7) | 32.0 (24.7-39.0) | 29.1 (23.6-39.5) | 29.8 (23.0-39.7)

ABMI 24%F

n 20 15 18 21

H+SD -1.17+1.12 -0.77%0.79 -0.06+0.58 -0.7841.21%

A -1.00 (—§.50, -0.6 (-3.1, +0.5) | -0.2 (-0.8, +1.5) | -0.6 (-5.1, -0.9)
0.00

MIZ-9] °oF

+0.4

-0.72

xp<0.05 vs. ¢k + MET(AF o= 2-A}elti=

Met = WEZY,

t-H]2=E (unpaired 2-sided t-test)). MIZ = WE}Eolu}o]=;

_12_
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n

k1
n

JE222H HS(kg)2

30 4
35 4

'40 v

-o A2 NAIVE

- M EHE00IO0I =(40mg b.i.d.) NAIV
== F S + MET -
~ [ E}Z010]0| =(40mg b.i.d.) + MET
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