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a7b ek, A GIP &A1 Az E daE, GIPE PTHOl 98 =9 & §F45 Asidtia By
Atk #E wae] wawd, GIP F8A Yok (GIP-/-) F= & d49 i & 55 57 Wil w2 =%
£ Holx, GIP HEd JFAAS A+ o] 7ttt

il
of

GLP-19] 2hg-2 2 wbgd7]el mis) veqd Aom dejx vk, du4l 2gos, e dad &9
& AFeta, HEAEZAA e RS ST7IH, WEA R T4l fojstar, AEAl Tl A&
sto]l A55 AaA7al s A7, deBer Srbd SRk EHlE AaA7l=d, od #
Soll ofste] dA el A8l F2 ABAE AREHIL vk EFE, GLP-1 FEA= A CAEAAM 24



[0011]
[0012]
[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

ZIHSd 10-2013-0013666

a1, GLP-1& 74 CHX=E

H 2AEY BHE 73 FBALE dAse] B ATFE gaAE
Ao wa wglth, GLP-10] A28 Pl Ee dud WA gl FUme] wx: gl v ATE 9l
for. oA AT BAYE YA G gedold, a0l Bd AIAE WAAA e elo

AT SAEE = PG - F
Sh=A] o Fheb GLP-10] =AXol vAl= 4

1. Oh KW. (2009) Diabetes and osteoporosis. Korean Diabetes J. 33, 169-177.
2. Byun DW. (2008) Recent drugs of osteoporosis treatment. J. Soonchunhyang Med. Coll. 14, 689-694.

3. Raggatt LJ, Partridge NC. (2010) Cellular and molecular mechanisms of bone remodeling. J. Biol.
Chem. 285, 25103-25108.

4. Aarden EM, Burger EH, Nijweide PJ. (1994) Function of osteocytes in bone. J. Cell Biochem. 55, 287-
299,

5. Li X, Ominsky MS, Niu QT, Sun N, Daugherty B, D'Agostin D, Kurahara C, Gao Y, Cao J, et al. (2008)
Targeted deletion of the sclerostin gene in mice results in increased bone formation and bone
strength. J. Bone Miner. Res. 23, 860-869.

6. Zhao S, Zhang YK, Harris S, Ahuja SS, Bonewald LF. (2002) MLO-Y4 osteocyte-like cells support
osteoclast formation and activation. J. Bone Miner. Res. 17, 2068-2079.

7. Bollag RJ, Zhong Q, Phillips P, Min L, Zhong L, Cameron R, Mulloy AL, Rasmussen H, et al. (2000)
Osteoblast-derived cells express functional glucose-dependent insulinotropic receptors. Endocrinology
141, 1228-1235.

8. Zhong Q, Itokawa T, Sridhar S, Ding KH, Xie D, Kang B, Bollag WB, Bollag RJ, et al. (2007) Effects
of glucose-dependent insulinotropic peptide on osteoclast function. Am. J. Physiol. Endocrinol. Metab.
292, E543-E548.

9. Xie D, Cheng H, Hamrick M, Zhong Q, Ding KH, Correa D, Williams S, Mulloy A, et al. (2005) Glucose-
dependent insulinotropic polypeptide receptor knockout mice have altered bone turnover. Bone 37, 759-
769.

10. Xie D, Zhong Q, Ding KH, Cheng H, Williams S, Corea D, Bollag WB, Bollag RJ, et al. (2007)
Glucose-dependent insulinotropic peptide-overexpressing transgenic mice have increased bone mass. Bone
40, 1352-1360.

11. Yamada C, Yamada Y, Tsukiyama K, Yamada K, Udagawa N, Takahashi N, Tanaka, K, Drucker DJ, et al.
(2008) The murine glucagon-like peptide-1 receptor is essential for control of bone resorption.
Endocrinology 149, 574-579.

g J§
ddstel= A

Z ZAFNA SOSTEAAE Edle] =7 waFH= AZg 228 (sclerostin)o]gls wmlido] X1, o
WZo] ZIAE FAM B35 AAgtta Rugd] wel, FAEAA AFHRAVE AAste] TIPS
T3t B2 #a 7)dE wele AT 8 FH A .

He FAEAA SOST/AFURARE JA s =3
‘ﬁfﬁﬂéﬂioﬁﬁﬁ%tGWl(Qm&ml&emmMeDJ H
Hol A= GLP-1 &A7F A xZe] EA-S ¥a|, GLP-1 28471 A3 mA|

2

R A O L )
(T )



2

10-2013-0013666

sko] SOST/~Ze| =

ol

5

Q.

(<)

=

=

=P
Z}
2l

o

3L
s Y

Al

3L
=

Ae-e walm, GLP-1 2Hg-A|7}

=
.

o

3L
s Y

Al

3L

232 W GLP-1 AEA =ddARAM ] A=

L

L

B

[<)

wlo] Bu)g oA
ol A= GLP-1 4847}

B2 2 78

X
s

[0025]

i
jo

il
jang
H
o
W

=

=

A (glucagon like peptide-1 analoge)

g

= GLP-1

o

=]

O =
Fraida

[0026]

A &3k},

i=ie]
==

3

S

I

ofst

3!
oF
ofp

M-
To
o
A
ik
o
;OD

23]

[0027]

il

I

tes o

H

L
o

fFaEAEoZ GLP-1 #Z8A(glucagon like peptide-1 analoge)E *3+3}

!

[0028]

wigel 2y

FYAZA e 9@ 1S HPo2A (LP-19] AZE FE

3L
=

GLP-19]

ZQ

sro] =

A=
o] w=w, GLP-1

o
=

X

A

Z
Bl
o))
wmo
=yl

[0029]

pi
o

7}
B}

F

Mk
7

S =
S

=

el

=13
=

A% 9 w3 YoiA

ki

o} A A1 7]
1

[¢]

940

Al

Ao 2 GLP-1 2F&-Al(glucagon like

[¢)

o

=
Z+Al (osteocalcin) 9

ZQ

CEERICH

Ay}, SOST mRNAS} ~FH =
2, Og

g

A
- =
3=

= -
T

o 4]

=

o] 9lojA] GLP-1

H]

AL Kol

=

X
A=}
-

79 AEre)o A% GLP-1 87} S0ST/ AZFwH2AE

|

&=

[e]

&A
=A
1
A 7}

pud

a4
ke)

xl—%.

e

old A=

= Ay asteln,

7}
&7

Hell A GLP-1 ZH-g17F Pl A
oA ~FHEE

z
2 Q.
=,

z

Al

Aot

o] A} GLP-1

3L
=
=

[ 54

& FAHY g

=]

L

=k

(MLO-Y4)ell GLP-1 =87}

=13
ol A GLP-1
TP R GLP-1 #-gA|7}
FHE
Fol ¢

i

A

O/

or
3T
i B
A=
A AF
%
3
ey

olg e

D

= Al
S
A2

o

.

kel
T
[
-
[
-
[
T

srh3 50l glolA

Algghet.

1
2
4
5

)

wigs 44

=
s
=y
.

EHl9) 7
peptide-1 analoge)

=
=
=
GLP-1

[0030]
[0031]
[0032]

L
.
e

Al

A=raka,

Hl &

TH
w

—

2|

o2 WEM]

2

"

el

Hdd CAlE

I

GLP-1 «=&4

a
il

il

A CAEREE ZAEY ZHE S7HA71aL a3 AlE

o 7
A7 Aoz dEA Jiu.

9w, GLP-1

—

3ko] SOST/ 2~ Z2Ele] i)

A3zl 283

3T

—
=

gAY ;

A

I} GLP-1

gk

=
i

o

ST
X

GLP-1 4847} =4

[0033]



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

ZIHSd 10-2013-0013666
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(Selective Estrogen Receptor Modulator) AEe <F&E(Raloxifene), ZAEW(calcitonin), oSl=E=ZA
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a8y AR 7hed FE5F JAATE ool dAHEE AL olya, ZFF A VTS e FE, Yo &5

T A 7lss e Fow WEAE ofEo] BT ARE 7kt

2 ool ofshx 2AES, T FAEA WRel whEl AbAl, #IAHA, A, HEA, g, AqHA, AH

NAZRE T AFE AY, &A, JA © FF FAEY T FJHE ATE 5 o, dad ug g,
A, A TS o T3 5 ok, @A, B =, FA=R

[
FA B MR RE, dE B, HE=, drER2 S
, TEE, A, obbAlol A, GAlolE, Ad, Z4p EAF 0
Ll
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22 nAR AZ2gs Zgud d2gE, 2, ogs]sEa)

g Ao, degrz=, w4 A | %0
olE, R eImAMlzoolE, ©, ntadlg ZHoMHOE B FEF Fol AREE F Atk AASE A
- BE AMgele XA, FRA, ARAl, F8A4, FaA, AHEAEA o IAA EE FEAV 2AHE
23hE k. AFFAE A aFAANE GAl, A, AbAl, A, HEA ol 2FHM, old 1y
AAE Aoz st o] FE8A, o& W, A&, ZEI7tRvlo]E(Calcium carbonate), =22 (Sucrose)
£ gEe ~(Lactose), At T 4lo] AETH EF Ted BFA ool vl ZHotolE, €A
2 FFAEE AHEE F At A7E A% A AARE A, NENA, fA, AHEA ol sigHE
3] ARgHE T SMAY B, A= gk ool oy 7] R A, dF ¥ 5a&A, AA, 8
HEA o] 284d + 3 HAT FoE g AAE Bdd F&H, AFAEA, d9A, FA, 5414
Z AAL, #AA7E 23 v A, deAlRE Teddl22F (Propylene glycol), Eeldgd =2F, &

like peptide-1)9] w2 gk b B Folira $ate] e =
e, Fold= % VI3l uheh vpEAE, giatel] s HdsiA deEE 5 vk 1
A, 2 el ofshy x4EE GLP-1 AEAE 7E 1
of 3k
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3, 53 el Fold 4= gtk 47] Folze ofu

at7] AAldl 9 Ao ofs] FAls] dwgtt. ©, 7] AAle] B A B s oA
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1. A% 11549 FRA AANSE D (Sprague-Dawley) HE(rat)dl 35 ¢t Exendin-4 (GLP-1 =& Z-&A|;
ZXA AR X e 9% A3

exendin-4 oo ==l wA= FEFS wjAsy] Sk, ATl #ME, 9 H dad 2H A=E Hlasd
o FUE Wsle mE 7 AFE $5Fe], ELISAE o]&3sle] A A ZFAHE E <A osteocalcin) 2
SbZAE U AATRAPSH), FAM XA THHE= P2 2wl g wstE sy, Zdss ZEE
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7)A(GE Lunar Piximus; GE Healthcare, Madision, WI, USA)E o]&3}o] E435}9t}.

2. A% 307HY A2¥ Fud Rd%5EQA A OLEIF (Otsuka Long—Evans Tokushima Fatty) #HE (3=
g 353 F9t Exendin-4 (GLP-1 &) Z-&A]; 10 nmol/kg)E FozM ZUE e 9IS s}
1=

ZEES AT AAE 218k
5 B lEde] EH AEE gl (2UEe 39, A& =
%= 7]A(GE Lunar Piximus; GE Healthcare, Madision, WI, USA)Z o]&3}o] EA3}%c}.
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A3IATE. ZAEAA HHAH= A2SFHE2E] THAUSE PH S o] 83l ELISAZA ST
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. SAE] MLO-Y4A TEEe EETF(30 mmol)S A2 FPS uf exendin-4A 2] ¥ wrE SOST mRNA 2
aeﬂiNﬂ g el wy WEE g3k}

M A ZH(Real-time) RT-PCRYHZ =W EF (western blot) GOIFIR A Y 2B =
*1130111 EHjE R AR ofet wix]oAe] wuids 3 RL). GLP-1 S84 d3A
(Exendin-(9-39), 500 nmol)E &7 Ao =M GLP-1 F&AZ A5st=AS Flskgdth. PKA A Al H39Z
A8 3le] GLP-10] ~FE2g B wx gdko] PRKA Aot BHHEXE el
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% DA TZDsE FA% ¥, exendin-4 Fof oFo] W AFH, G, A&d FHALEE vt
%, A SDFl TZDsE 7ok §, exendin-4 Fof offol] we 9= WstE dFsdY. 4 SDF Ol TZDs
2 T3 3 exendin-4 Fo] oJ¥o] wE AN ZZAHE HE A} osteocalcin) B FZFAE E AR
(TRAPSD), =AXoA TAHE g made] wsts S9siglvt. A2 MLO-Y4elA TZDs A# +,
exendin—4 2] ojFo] & SOST mRNA ¥ ~F 22 gz o] vy Was gelstyin).

A& 31
L FAIES MLO-Y4 A=) A W 2FY ZAEAA GLP-1 F&A7F 2H Y.

A= = 13 2ok ZAEOMLO-Y4 cells)ollAl GLP-10] 2H&ak=A &Rlaty] 984 GLP-1 &A|7F EA8k=
Z] RT-PCR (A)Z} western blot (B), confocal microscopy (C) %é% B8 A3 Ay, FAEoNA GLP-1 F
SA7F E=A08S gelst = AdATH(Islet: GLP-178A] &4 - Positive control). WG M-S =3 7 w
z2) 8] FAM ] GLP-157-&A7F SATE &0 ¢ UAJTHD).
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. ZAETAA GLP-1S A3 A3}, SOST mRNASH 2Zd 228 g o] wigo] AHA e wat JA=H A},

GLP-1 &4 Z&AE4 9 Exendin-45 2]} SOST/sclerostin®] W3S &9l Ayl = 29 ),
g 7 7}
H
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= Exendin-4 A2 % real-time PCR WH-& /\}}10}04 SOST mRNARI S W 315 2 4 2} 7
2SS g% 4 vt BE Exendin-4 A & A=®lEF(western blot) "HE AREste] A2z} v (~F
JR2de #HEE Edolng mjxde &85 5)0] HdEE ~2FU2ade] BstE gR1e AAE, A
Ao wEl 23S F98 4 AUt Exendin—4 A# ¥ 723k SOST mRNASH sclerostin ©h#]a-e H89
(PKA A3 Al GLP-12H-&-7]14 3} #%) ¢t Exendin—(9-39) (GLP-1 &A1 A& AHegoza thA] 58S C
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oF DEFE AT 5 AU,



[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

SIHS3 10-2013-0013666

3. TAXINAN 1FEe E=GZA A(FeHzAY AERD)NAE GLP-12 S0ST/ sclerosting] &L A

AR,

Dy FueFy #uEdS
1=

ATy YA, G MERAZA FA X 1FEe YEFS s
GLP-10] SOST/sclerostin®] 23

35
5
UAE 9FE A¥sRon, Ane ¥ 33 Poh. APAY, A=
Z’:
9_

=(5.5 mmol)ell W3] e ¥XE=9(30 mmol) 2] Al SOST/sclerostin®] W&Ho] FT7lE= AL AT
ANaL, o] F7FE SOST/sclerostin® exendin-42 A2|gFo 2z A3 Tt. GLP-1 7] A3} ##E % H893} Ex

39& Aegoss oled #go] GLP-1 F8&AE Fs8to] PKA zgsto] dojds & 4 A

ShA A& ol 0}0% 1“1‘:9} @74011*14 *iﬂﬂi 4 AARSLE gl

L %
1% s, b EEa A9 98 S48 AdE. Wi gt Aes vtk Y 938
WA 288 g 2Fezsue] Bdo] gAY F

S 1Y, C= vlx=do B3] exendin-4 AFToA %
I @T%O]U‘r. DE THEE %@@ﬂri, exendin—4 Ao =

5. A28 FaHEDA GLP-12 TIYEZE F/ARAT.

T EAFQl OLETFE ©]&3fe GLP-10] TdEe mA|& J3s Ade A= = 59 Zrh. Ax A
Zo =A% A=, LET0 (OLETFY] thxa-AA7)3} OLETF (A28 9nd nez)= gadow =0 =7}
T2 FAUIL, OETFAE exendin-48 AZSA AFo] ashs 2 MAANILEE AT /18
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