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HE. BRY WMEEE M ZEEE KA (Glucagondike peptided, GLPA ) X} Goto-Kakizaki Fi & & 8] 78 BT T 2l /it ( Bone marrow
stromal cell, BMSCs) B M ERE T As2 M JEPHE LT BEAE LS. ik WEETRHR 8 JHi% CK B BMSCs, 1i%% 5% PCR 56
JIE BMSCs %35 GLPH Z24& MTT 41t GLP- % GK Bl BMSCs HSe LRIk ¥ , YeBGZ e & T GK B BMSCs , Mg H &
SHEAEICHERR 55 7 d 14 d M E DRk R RR AR 1, 57 14d N FHSERT A i PCR #ill ALP . RUNX2 ,OCN , Smadl , B-catenin ,OPG Fl
RANKL BY25ik, 81, GK BBMSCs "IE7E GLPA 3Z4%K;2. 20 nmol/L B GLP- X 40 i M /e 4R ;3. BB S5 ALP
WIS . BUEES 7 |, SFAUR GLPA TR ALP W PEARXS FXHRABBH B T (P <0.05) ; B AT 14 d, i SFAHA
GLPA TR ALP W& M — 5T (5 B 5 7d BHAHLG, P <0.05) , B34 TXTERL (P <0.05) ; GLPA T4 ALP i PE7E4E
7d RS THSA(P>0.05) 45 14d AR S THHS4 (P <0.05) ;4. 5iFH% A5 SEMIL, GLPA T4 ALP #l RUNX
2 RFEPHBIENN(P <0.05) ,0CN FRB G, HL5I2=E L, GLPA T4 R A Smadl 37> (P >0.05) , B-catenin
B % (P <0.05), GLP4 T3k OPG B (P >0.05) ,RANKL 8/ (P <0.05) ,OPG/RANKL F} (P <0.05) , #it
1. GK BMSCs FfF7E GLPH 321&;2. GLP- Wik GK §l BMSCs [f] i B 4 1434k , 35T Wne 38 P&H8 43 25 K A 22 35 K
OPG/RANK/RANKL #2454

REEIR . B MR AR (GLPA) 5 B s34k ; 15530 %

Effect of GLPd on the osteogenic differentiation by bone mesenchymal stem cells in Goto-
Kakizaki rats
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Abstract: Objective To investigate the effect of glucagondike peptided ( GLP- ) on the ability of osteoblast differentiation
from bone marrow stromal cells (BMSCs), and the possible mechanism. Methods BMSCs was extracted from 8-week-old GK
rats. Realtime RT-PCR was used to evaluate the expression level of GLP- receptor. MTT assay was used to assess the best
concentration of stimulation of GLP-. GLP- at this concentration was used to induce cell differentiation from BMSCs to
osteoblasts. ALP staining was performed on the 7th and 14thday of osteoblasts induction. Real-time RT-PCR was used to evaluate
the expression levels of ALP, RUX2, OCN, Smadl, B-catenin, OPG, and RANKL on the 14th day. Results There were GLP—
1 receptors in BMSCs. The best concentration of cell stimulation with GLP4 was 20 nmol/L. ALP activity increased after
osteogenic induction. After 7d osteogenic induction, ALP activity in induction group and GLP- intervention group was significantly
higher than that in the control group (P <0.05). After 14d osteogenic induction, ALP activity in induction group and GLP-
intervention group was even much higher than that in the control group and that on 7d (P <0.05). The activity of ALP in GLP-
group was slightly higher than that in induction group on the 7th day, but significantly higher on the 14th day (P <0.05). The
expression levels of ALP and RUNX2 increased markedly in GLP- group (P <0.05). Although the expression level of OCN
increased, there was no statistical significance. The expression level of Smadl reduced in GLP- group (P <0.05). The expression
level of B-eatenin increased significantly (P <0.05). After the intervention of GLP- , the expression level of OPG increased ( P >

0.05), the expression level of RANKL decreased (P <0.05), and the expression level of OPG/RANKL increased (P <0.05).
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Conclusion There were GLP- receptors in BMSCs of GK rats. GLP- can promote the osteoblast differentiation from BMSCs

and regulate the expression of some genes in Wnt signal pathway and influence the dynamic balance in OPG/RANK/RANKL axial.

Key words: GLP- ; Osteogenic differentiation; Signal pathway

R b DA o A A A G P 20 X
WEERAE, BRI P I K 2 R0 0 K E , O Bk 1l 7
B IR RGRAR A AT, BRI A T
BEREAC I 28 AL R R B AL BT AR 22 NN
GLP- L7 ) 75 W v A6 1 10 2 g 1 38 43 WA A
FH I L8 5o 40 ) £ A 55 22 s 40 A e 1 W 1
&' GLPA 25N GLPA 24 HIE Jy i 7
WEPRIRIRIT 259 HA AR s e DEfE S B 40 T
A R E B R0 4 S 2 N A ) A
IR AT R, HRTCT GLPA 58RI i 5¢
/D IR BT GLPA X i B AR i
{4 [ AR 5 14 TG, {FL 2 Monami 25 5% DPP4 41111
F 5B —F K R PEAT Meta 2387, IAH DPP4 411
FIRERFAR 2 BOBE PRI B 3T R AR, A3 4
SEEHAAE R AN S GK B BMSCs 1] 5 4 A 431k
IR GLP #4717, 4% BMSCs ‘& 7] 43
TLHE ST A WIHR GLPA % BMSCs 1 B4ZAE ]
JerTREAILH

1 #R5FE

L1 EZEH

GLP- (7-36) (3£ H Sigma A F]) ; a-MEM 557
(3 E Hyclone 24 F]) 5 i 4 103 (FBS) (3£ [
Hyclone A H]) 5 BUE /M5 7 (L E sigma A F])
RNA #EHU A Trizol ( 3€ [E Invitrogen ) ; cDNA & —
A AR & (37 P 58 Fermentas ) ;2 x Taq PCR
Mastermix ( TIANGEN 7= %) ; TritonX400 ( 3& [#
sigma ) 5 B PERA IR B U (200 5 (32 [ sigma ) 5 AR
B (32 sigma) ; LD O (321 sigma) ; MTT 41 ffg 14
B S A PR P A D) &, B B R W ( ALP) I 52
IR A, BCA H 7 A 7] G 48 h e s L3k A
WA R 2> 7 32 ik, DNA Marker ( 100bp . 250bp .
500bp ,750bp . 1000bp .2000bp ) P41 [ L5 KA HHL
BHEARAR; HERMANS BE Y RITHE R &
it AP RHEA BRA FA K
1.2 EEUE

AR T R 4 A 85 5R 4R (32 ThermoFisher
N 5 gPCR B FR Y ( StepOnePlus %Y, 35 [F ABI 2y
F)) 3 2 A IR : MK3 Y ( 92 [H ThermoFisher 2%
H)) s MY (FACSCALIBUR , 3£ [ SD A ) .

1.3 SErik

1.3.1 BMSCs MUl &, ZEH 8 Ji & iy MEYE GK K
SR, B BB R B , SR A B S e &
15ml B.04, 1000 ©/min &0 5 min, 37 E I, a-
MEM 58435 35 3L d 25 4k, DL 1 x 10°/L (40 i
W REHERP T 25 em” BEFOMA, B A 37°C 5% CO, M
AR SRR TP R 2%, RR AR IR IR AL 10 &
Mo

1.3.2 Wi 5% PCR (reverse transcription PCR ) 4G il
GK Kl BMSCs = GLP4 % {& ( GLPH receptor,
GLPAR) MRk  HUE KRS R4 #9 GK K AT P3
BMSCs, Trizol 72 #2HU RNA, Jf i i GeneQuant }f
RNA [¥) Ratio J&757E 1. 82.0 Z[A], B 2.0 wl RNA
FEAR,0.5 wl RNA BRI L 2. 0 wl BEALS [ A
—7JC RNA i) 200 wlEP &, H K 3G DEPC 7K #b
BZES pl, /NGRS, 65°C NI 5 min, % HCE
10min, JEE B0 55 DO BT A IR 218K, 4%
PIFE ST 511857 . M-MuLV 5 x Buffer 5.0 ul,
dNTPs(2.5 mM)2.5 pl, RNA filg #1fi#15] (20 U
pl )10 wl, M-MuLV %555 (200 Us pl ') 1.0
ul, DEPC 7K (#MEZE 25 ul)5.5 pl, /N0 IRAT, KU
BAYWT 42°C 3R 60 min 5, FHREZ 72°C #A 10
min i 335 54 SE 3%, DNA  RNA 2447 1748 M fig
B LRV AVKIETFEELS min, RGBT,
NS RIS I I E i PCR A GLPA 32
TRIER IR,

1.3.3 MTT &40 GLP4 %F GK K §l BMSCs HJ4H
MIFEMEAE T DR AE RIS R A7 GK KL P2 BMSCs
BERPT 96 FLIE IR, R N 5 x 10" /4L, B
fL 100 pl a-MEM 58 2355758, BRAR A 50 fL, Hpp
Fi3 M. FRAnffta 80% LA EiF (224 h ), T
0.1.10.20.50,100 1000 nmol/L f§ GLPA #47 T
T, AR 4 NEAL, 52X N E 4 AT R
fL, AFEME GLPA 17 24 h 48 h il 72 h 5, it
AT MTT 0, BEHAE e

1.3.4 BRI (ALP) Je . BUE AR RIFH)
553 f8 GK KB BMSCs, #% 2 x 10" A/ FLIEFT 6 fL
M, e o-MEM 5% 4215 37 JE 45 5% 2 41 i fil 5 80%
DL —H P B 45 R i 7 s =, O —
4 20 nmol/L 1Y GLP (1) i 75 5 1% 97 FL e
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(RRYEZ BT MTT S48 GLPA Y 40 i 5 M4 51 ) |
3 KA —IK, 55 14d BFHEAT ALP Yeth . (81545
LR, PBS WO VE 2 i, 48 30 TR In A 2
F1(26% FrIEE R ER W + 66% IR +37% FF S VA T,
4°C UKFEARAT , AT E 18°C - 26°C) 1.5 ml/fL,
[ 72 30s JE R4, KRBT AOKMERA T, i m g1 (I
lm2%N 0. 5 ml + FRV-Alkaline 0. 5 ml + ddH,0 22. 5
ml + Naphthol AS-BI 0.5 ml) 1. 5 ml/fL, #5¢ 15 -30
min, FKBE FAT, TIANE 1ml/FLE Y Kk T)5
BRI,

1.3.5 ‘BW 4517 Vonkossa Yo, Fpf i T i
¥ 5 R R il Y AH R], G 6T BE 5 556 28d
PEAT B FL N B FR90, PBS YRR 2 i ,4% 2R
S 1.5 mU/FLIEE 15min, 819 5 BEE K GV 3
ULFAT LA 2 ml B 5% W FRER IR, R ANk
RS 1 h(6 FLAEE 2275 T) , KTk 3 IR, 5% BiAChi
FR4H 1. 5 ml/FLIFFE 2 min, WZEKIERE S 0. 05% h
PELT 1.5 mU/FLE YL 3 min, /KPESG T80 540 22 B 1%
B AR,

1.3.6  BRMEBERRERSG M E o CK K BUE B[R 7t
T AR 2 6 FLAR, 2 x 10" 4 /AL, ShiEfh 4
B, He ] o-MEM 58 4235 97 B4 55 2 4 Ll 80%
DL, WA A B A0 S S R R s T, D MR
HA 20 nmol/L ) GLP A B 175 5 15 57 HL 3 I
(AR Z Bl MTT B4 GLPA 1Y 20 0 7 P45 51 ) |
3 R —U, 43 HIESS 7 d TS 14 d Aot
PR it T M 5

1.3.7 Real-Time PCR il jli 41 L AH A4 S P 2
ik . BUASNT BG5S 2 18 GK KB BMSCs , A%
2 x 10" e R T 6 FLAR, 23RN 2 A, SE
a-MEM 5¢ 455 32 5L 5 55 BN A & 80% LA E 1T,
— M FH A B AN R R A S 5 — MO A 20
nmol/L B GLP ¥Rl E 175 15 S 340 (AR B =2 i
MTT 460 GLP- 4 Ml 2R 4551 ) , B 3 R¥ i
—IK, T3 14 d Trizol IE$2H RNA 47 RNA ¥REE 46
FEMAE | 1055 5745 B eDNA :25 pl SO AR R A4 . b
fit RNA2. 0 ul, RNA FIHIF] 0.5 wl, BEHLS 4 2. 0
wl, M-MuLV 5 x Buffer 5.0 wl,dNTPs(2.5 mM)2.5
pl, RNA FEEMEIF (20 Us wl ™) 1.0 wl, M-MuLV 3%
BESERE (200 Us wl™') 1.0 wl, DEPC 7K %bE & 25
pl,42°C PRI 60 min J&5 , FHER 2 72°CHI# 10 min i
Wik SR K% DNA RNA 28570 T 78 VM 85, 7
B A VKA 831 5 min, RGBT B0, PCR: %%
2wl w55 ST PCR 9719 ,20 wl RBIA R,

Hr SYBR Green Mix 10 pl, RIS 1445 0.6 ul,
dd H,0 6.8 pl, 94°C A8 YE 2 min, 285 94°C A5 1
45 s 56°CH 57°CIE 'k 45 s 72°C ZEAH 45 s 4T 40
G 18 FELL 72°C HEMH 7 min,

ALP [3#514%).5 - AGGCAGGATTGACCACGG—
3", N7 51 #¥. 5'- TGTAGTTCTGCTCATGGA 3,
PCR 7”4 440bp ,

RUNX2 = Ji# 5] #. 5'- CGCACGACAAC
CGCACCAT3'; T 1if 51 #. 5'-CAGCACGGAGC
ACAGGAAGTT3', PCR /=¥ 92bp.

OCN I % 5] #. 5'- GGTGCAAAGCCCA
GCGACTCT3'; N iif 51 ¥ . 5'- GGAAGCCAATGTG
GTCCGCTA3', PCR 7=¥ 199bp,

GLPAR | % 5] #1. 5'- GTGATAGCCAAG
CTGAAGGC3'; T iif 51 ¥ 5'-GTCCCTCTGGATGT
TCAAGC3', PCR /=4 300bp,

Smadl b ¥% 51 #. 5'-CTTTTCAGATGCC
AGCCGAC3'; T i 51 #. 5'- TCTGCTCCCCAGC
CCTTC3', PCR 7= 224bp.

B-catenin [ JiF 51 ¥. 5'-AGCAGTTCGTG
GAGGGCGT 3'; 514 :5'- CATTCCTGGAGTGG
AGCAACTCT 3', PCR /=¥ 273bp.

OrPG i 5l #:. 5'-TCCTGGCACCTAC
CTAATACAGCA-3"; N i 51 ¥ 5'- CTACACTCTC
GGCATTCACTTTGG3’, PCR 7= 117bp.

RANKL I J% 5| #. 5'-AGCCTTTCAAGGG
GCCGTGC3'; & UiF 5l #. 5'-GGGCCACATCGAG
CCACGAAS3', PCR %) 104bp.

W 51 ¥, 5'-CTACAATGAGCT
GCGTGTGG3'; T i 51 ¥ 5'-TAGCTCTTCTCCAG
GGAGGA3', PCR =¥ 221bp.

BENFEAKLMIE S 3 ¥, W LA B-actin i N

X SR FH HCBAEIA (B 12 (2-AACH) SR BrkE A v
A ALP, RUNX2 ., OCN, Smadl , B-catenin, OPG A
RANKL BYAHXT %
1.3.8 itk Bl v =5 /K1, SPASS1S. 0
GUH AR MBS | ALP 5805 R F W R & 22
SIATHEAT SRR I, HAR AR AR R S K 2y 2547
MriffArie s, 21 A ek H SNK #2450, P <0. 05 1A
S HRAGEE L,

2 &R

2.1 GK F{ BMSCs I GLPH ZikFik
WEIE TG AT3 S /S 7E Marker 300bp A — /4%

[B-actin
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255 S B SCHk 7R GLPAR K/NA 300bp, iIE
B GK i BMSCs f7-7E GLP ZR(WLE 1)

GLP-1R

Marker

300 bp

B 5k PCR A GK ) BMSCs I GLP-
IR Y34

Fig.1 mRNA expression of GLP- receptor in
GK rat BMSCs detected by RT PCR.

220 . 2 15
5 * —S
g5 ;; 1.0
% 10 E]
é 0.5 é .
g 2N

[=]

0 1 10 20 50 100 1000
24h GLP-1(nmol/L)

1 10
48h GLP-1(nmol/L)

2.2 GLPA %I GK F BMSCs Hy#M:AEH

GK Fl BMSes B 5 S B v, i AR BEBR
() GLP4(0.1.10,20.50,100,1000 nmol/L) , 435
B 24 48 72 h,GLP- #JZ M 1 nmol/L B #HZE%}
A TEEVERT, 10,50 100 1000 nmol/L 7EA [ i
(i) Bkt 2 B RV E AN [R] , MEA 20 nmol/L ) GLP
— LA BMses 383 e A, R 2E A 20 nmol/L
) GLPA #7580 (WK 2) .
2.3 TRPEBEREEYL (O (ALP Y o) I E GLPA XF
GK F BMSCs & 434k 5

GK KEXTHEZH 5 GLPA Tl BMSCs Z8 185
PR EEFRMESR 14 d, P B IR I % €0, FT D0 200 i A
e 0 P s 357 S5 B S I, e B i PR €0 R
PRI BHPE R A DR i 25 53 (LR 3)

o = =
W (=) W
%

Relative cell viabillity

f=4

1 10 20 50 100 1000
72h GLP-1(nmol/L)

20 50 100 1000

f=]

2 GLP- X GK Bl BMSCs 1% JJ 1540
Fig.2 Effect of various concentrations of GLP - on viability of GK rat BMSCs.

" P <0.05 compared with O nmol/L group.

EXEESA GLP-1T-¥i#H
B3 GK KEXMEA Y GLPA T4 BMSCs &7
5 ALP 4 fa( x 100)

Fig. 3
induction in control group and GLP - group ( x 100)

Alkaline phosphatase staining of osteoblastic

2.4 Vonkossa ¢ E GLP4 XF GK [ BMSCs h{
ERaaiop A

GK KEUXTIAZH 5 GLP T4 BMSCs 21
W FEEFRWGSR 28 d, 4T A R A R £
B, i) 5T N & i 2 A ER TR O AT UL AT
BRASAEE T, X BRZH A 25 B /T GLPA
THZH( WL 4)
2.5 GEPEBERR AT M E GLP4 XF GK B BMSCs

GLP-1F1id

EHBESA
B4 CK KR ME41S GLP4 T Hidl BMSCs Wi
5 Vonkossa ¢ 0,( x 100)

Fig. 4
control group and GLP- group ( x100)

Von Kossa staining of osteoblastic induction in

IR Gt aii Al

WEES T d, ESF4UM GLPd T4l ALP
TEHARXT T X IR RO 2 T+ (P < 0.05) 5 BB 75
T 14 d,iFF4 M GLPA THiLHM) ALP 3G PEE—4
TR (5 B8 7 d B, P <0.05) , HA47% T %
ZH(P<0.05); GLPH T-Hi4l ALP i PEAESE 7 d B
THm THFH(P>0.05) 45 14 d BB T35
FH(P<0.05)(WFR1),
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®1 GLP4 XF GK [l BMSCSs iU 43k ALP
TR (x £5)
Table 1 Effect of GLP on ALP activity in
GK rat BMSCs.

F4 GLPA X GK B BMSCSs i H 4L 3855 mRNA B9 5

ALP 35 ( U/ gprot)

2151 n
7d 14d
X JE 2 4 7.9463 +3. 1944 11.9315 +3.4968
Vi 4 16.4483 +4. 075" 26. 0933 +2. 8486
GLP 4 4 18.0018 +2. 1533 " 32.2710 +3. 1006 **

P <0.05 5545 1% BALAA L * P < 0.05 55 [ I 8] 5 S 41 4R
Hos© P <0.05 54 1 7d Mt
* P <0.05, compared with each control group ;*P <0. 05 compared with

induction group at the same time ; 4P <0.05 compared with each 7d group

2.6 GLPd %f GK Fl BMSCs il 'B /> k545 mRNA
PG|

GLP (20 nmol/L) T il GK F BMSCs i ‘H 41
fk 14 d, ALP Fll RUNX 2 k30 1E# i E 75 41 1
WP <0.05) ,0CN [FREH BTG 45
X, Smadl BYZRIEIE D (P >0.05), B-catenin 2k
B3 2 (P <0.05), OPG #/m (P >0.05),
RANKL Ui /> (P < 0.05) , OPG/RANKL T} & (P <
0.05)(L3k2-4),

%2 GLPA %F GK Bl BMSCSs B /b5 4% mRNA (1500

(x%5)
Table 2  Effect of GLP on the osteoblastic differentiation
marker mRNA in GK rat BMSCs.
2- AACt
Ll n
ALP OCN RUNX2

FHERFA 3 0.6274£0.0735 0.6937 £0.0927  0.5274 £0. 0635
GLP4 T4l 3 0.8263 £0.0093 * 0.8163 +0.0642 0.7354 +0.0527 *
P =0.0216 P =0.0663 P =0.0060
t =4. 6500 t=1.8831 t=4.3658
TP <0.05 5% A Xt A

" P <0.05 compared with control group

%3 GLPA % GK il BMSCSs B /b5 4% mRNA (1500

(x%5)
Table 3  Effect of GLP-d on the osteoblastic differentiation
marker mRNA in GK rat BMSCs.
2 - AACt
! n
B-catenin Smadl
EHFESH 3 0.8263 +0.0424 0. 8193 £0. 0362
GLP- T4l 3 1.1791 £0.0073 * 0.7911 +0. 0074
P =0.0024 P =0.1970
t =14. 2030 t =0. 9540

" P<0.05 5% A XA

* P <0.05 compared with control group

(x+5)
Table 4  Effect of GLP-d on the osteoblastic differentiation
marker mRNA in GK rat BMSCs.
2 - AACt
el n
0OPG RANKL OPG/RANKL

ER 7R 3 0.7293 +0.0082 0.5873 +0.0073 1.1473 +0.0072

GLPd THi# 3 0.8098 £0.0625 0.4283 +0.0625* 1.9607 +0. 0589 *
P =0.0787 P =0.0242 P =0. 0008
t=2.2119 1 =4.3765 1 =23.7426

*P<0.05 5% F XU L

“P <0.05 compared with control group

3 he

B PR 99 M B B B 4% ( Diabetic osteoprosis, DO)

VE R PRI A RE AT AR IE H 2532 B R “F 5L 1)
FAL, BRI A AL AR N B B e
ZURSS UL R B MErERG a5 5 K A= i 4
f—Fha Bk AQIHE R BT EOR, 2 1/2-
2/3 B9 IR 9% B E A B % B2 (Bone mineral
density, BMD) A, KT 1/3 BB W2 WA H
BRAT 1 SRR WA EEREA BMD TR,
AR T UG 2 IE H N 6.9 £, 2 RUIE R £
HAE BMD S5, AR LA A KU AH X 1 8 AT
SRTFRE 1. 9% L BB WE B EEOR RN L T
PRIV B s b © AR PR AR A T R
FEFEHZ— U BT PRI B Bgi A i) HL A
RARHLE R K, AT A PR AR B B IR
AN SRS MRS TARYE . BT A4 L2 T A5
GLP 70 40 i 50 2% B HEmT s /8 ML, GLP4R
463 MR, RIE T G EAMIZIA B K
TP P e s W 2 2 AR 0, T2 A AE T AR A
BN P RS2 R G0 O L B B4R AR
BpiESA L, GLPA iS5 GLPAR 454 &%
ARFAEBE " BFFEIE 52 K B 78 5 T 40
HE AN BB B A0 AF7E GLPAR'™ | {H A Y
B IR R R I GLPAR'™ | R AP 525t 5 &
PSR B A AFAEATATES . GLPAR IR
FER T EBE(] 70 0 T 40 A, JHnT 42 B8 a] 78 o
S N e S NI N ] = 0 S A N |
(IS SEIRAIESE T GLPA FEAR/KSE AT {8 1 1,
AW X TR N TR AT A M SR SR T
TSRS, FATEE LI Az 2] GK B BMSCs 2R 1f1
522535 GLPAR, LA 20nmol/L GLP4 #&4h i GK
L BMSCs [n] i 4 s34k, GLP 1041 ALP {64
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i F63K ALP OCN F1 RUNX 2 251l 40 ks
SR IER S, WA UESE T GLPA AT HE5E GK R
BMSCs &5 HbBETT

S FLARIETT 5 1) Sl S 36 AR AT 240 i 52 56
SEHL FRATAHETS Y GLPA WA HE R % — 45
1,0 GLP 3@ e ALl 52 BMSCs [a] B H 4346 AT)
SRE R — B RAWGE, BMSCs BH i id 2 57
BN ZFp 40 i {5 5 15 T30 B 00 R, S Wn/B-
catenin 55 % 72 BMPs {55 & 24" | Wnt/B-
catenin {55530 [0 T 1E 8 B % 19 & A e 4 e
YEH £ F Thh F1 Osx 19 R B-catenin 7] {2 5
B AR B, B B-catenin TIRE BN 23 5
SR AT SR BIES R EA
(BMP2) J& T TGF-B #B K h 51 , AT LU A
" 200 R AR T L ) 245, T EL RE A £ 2 i 4
ML oAb, FEH NS 5 A% Sl B D Smads & e
B SAEFA R, Smadl /E4 Smads A—Fh, AT 75
S C2C12 4NAARIERE RR A ALP 15 AL I 38 0145 2
FR A WSS R 0 A e 5 440 T L
Fik RANKL, 7E E W 4L M-CSF fA7E OB 0L T,
B AN LRSI 2235 19 RANK ] LI 35 40 it it
AN 5 19 RANKL PR/ HH B AR 4 & i Sk
‘20 B R ARG R 53 A SRR 1 A L, S 228 4 B 4
AT AZRIE RANK, B E 200 it R 35 S5 40 i 7R mT DA 33
i RANKL 94 45 0 B 40 B e i i 35 7 . OPG
JE—FHATEPER) RANKL 32K, 5 RANKL 454 7] 52
LA RANKL 5 RANK 454, ik i 3 i i B
AM 4346 . OPG/RANK/RANKL 3 A8 5 %l
SEZ R A Ak R E R TR — &
(42" OPG/RANKL AR P2 T 1515 4 i 43
b R R Tiee, AWFIEH, GLPH T Hi 4] £ ik
Smadl 8L A K, B-catenin Fil OPG/RANKL FH{E 14
W T, KW GLP- AT RETE BMSCs JiH s kit #2
HE AT R Wt 38 B B-catenin fi #E L m) %H- 40
M54k, 55— J7 1 GLP- L #2 5 OPG/RANKL b
(L TRT-E e B 4 M Dy R, (45 BB 20 i T g ik T
W B AR, R0, GLP T 5B 030 v W B 5 s
B BMSCs 18 [\ 44k RE 180555 .

([ & % x & ]
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