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T3 25 A 6 TR B O T RABL LK R Wint/ B -catenin
{5 = 38 A OC BE F 2R 08 1Y 52

AIAE 2 ko' R R AR k' ? GEA

WE BR WRmEFAEDH (DHISD) sAE X X (KOA) A XK+ Wnt/B-#E K& é
( B-catenin )1z 5 B %48 £ & & Rk 8%, 33T DHISD 477 B 2% £ (OA) eapLkl . Fik 432 R
SD KR, #mMMHFRZEH»AHDHISH, A (M) 4, mEBALHNEHH (GS) A E% (NC) 4,
P NC 289, HEA 3AFRIRETIEANES 0.2 mL 4% ARNEZ G x2S KOA B, #4)5 DHIS 417
DHJSD # %, GS4F GS#H, NC. MALTF R RiER, £442 8 AEHATRXT X &
adh, MEK R £ A3 T35, ELISA Haml f ik LR 4 5% a8 -13 (MMP-13), aA-% -1
(IL-18 ) &%, HE & . H4 O B4 FE EHRMERX T REREE L 347 Mankin 4, KA EZHR
LB X R R (RT-PCR), %@ %P (Western Blot ) & %% ZH4L %46 4% B 4127 F Wnt/ B - catenin
BHAREE G MRNA B &G F A KF, SR 5 NCakik, MAKRABEAT MBRE, KT EMREL,
X %% % . Mankin it % (P<0.05), DHJS 44 GC 41 Lk & T 4%, X & #F% % Mankin #F 4 F %
(P<0.05) ; DHJS 41 fn 7F & 4B MMP-13 &% & (P<0.05); T4 A B-catenin, Wnt3a mRNA 7k
FA % B-catenin, IL-1B & & kikK-F (P<0.05), LARHEL ARG -2 (BMP-2), #/R & Mm%
B -3B (GSK-3B ) mRNA #=%& & &k K-F (P<0.05), £t DHJSD #tidit Fi# Wnt3a/ B -catenin 13
SBBAN R E G M RERT, H MMP-13 &k | 23 BMP-2 &k, Mk & KR KOA # %15 &%
HERE, RBERBEEPER.
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Effect of Duhuo Jisheng Decoction on Wnt3a/ 3 -catenin Pathway Related Protein Expression Levels
in Knee Osteoarthritis Model Rats ZHAO Wen-ting" ?, ZHU Xing-wang', XUAN Ya-nan', ZHAO Xiao-
feng', XIAO Chang-hong" ?, and CHEN En-sheng' 17 Department of Rheumatology, Integrated Hospital
of Traditional Chinese Medicine and Western Medicine, Southern Medical University, Guangzhou (510315) ;
2 School of Chinese Medicine, Southern Medical University, Guangzhou (510515)

ABSTRACT Objective To observe the effect of Duhuo Jisheng Decoction ( DHJSD ) on the expressions
of Wnt/ B -catenin pathway related proteins in knee osteoarthritis ( KOA ) rat model, and to explore its mechanism
for osteoarthritis (OA ) . Methods Totally 32 SD rats were divided into DHJS group, model (M) group,
Glucosamine Sulfate ( GS ) group, and normal control ( NC ) group according to random number table. Except
the NC group, rats in the rest of 3 groups were injected papain (0.2 mL 4% ) into bilateral knee joint cavity to
establish KOA model. After the KOA modeling rats in DHJS group were intragastrically administered with DHJSD.
Rats in GS group were intragastrically administered with GS. Equal volume of purified water was given to rats in NC
group and M group by gastrogavage. After 8 weeks continuously administration, the imaging changes of the rats
were observed and scored by double knee X-ray scan. Serum levels of matrix metalloprotein ( MMP-13) and IL-
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1B were detected by ELISA. HE staining and safranin O staining were used to observe the pathological changes

of articular cartilage of knee and to score by Markin. Real-time PCR, Western Blot, and immunohistochemical

method were used to detect mMRNA and protein expression levels of related proteins of Wnt/ 3 -catenin signal

pathway in cartilage tissues. Results Compared with the NC group, rats in the M group had narrow knee space,

cartilage layer loss, and increased X-ray score and Mankin score ( P<0.05) . Compared with the M group, the

above changes were relieved, and X-ray score and Mankin score decreased in the DHJS group and GC group
(P<0.05) . Serum and cartilage MMP-13 contents decreased in the DHJS group ( P<0.05) . mRNA levels of
B -catenin and Wnt3a in cartilage, and protein expressions of B -catenin and IL-1B in cartilage were down-
regulated (P<0.05) . mRNA and protein expression levels of bone morphogenetic protein-2 ( BMP-2) and
glycogen synthase kinase-33 ( GSK-3B ) were also up-regulated ( P<0.05) . Conclusion DHJSD inhibited

the expression of MMP-13 and promoted the expression of BMP-2 possibly by down-regulating Wnt3a/ 8 -catenin

pathway related protein expression levels, thus improving the imaging and pathological changes of KOA rats,

and playing a role of cartilage protection.

KEYWORDS osteoarthritis; Duhuo Jisheng Decoction; Wnt/ 8 -catenin signal pathway; cartilage degradation

BT % (osteoarthrits, OA) & L) 5617 #H
PEATPEIR AR g L 4k R DG I G RN RS M R
iE AR B T . SRR, Wit /B - iR 1
( B- catenin) & OA & i ALl Hr (1) 5 Bl A5 5 i,
IZE [ S T S ECCR T B R I A R AR o1
TIReJefy . ANMAMEE BT BB AT, 3 RESY W B 40 i
ERACHE, 75 OA Y& ferh R ¥ EEA/E M . H
HIE X OA TCRERRIT 254, W MM TE 25X BETE— &
FREE LI pmae IR . R AR S, TG R
TRAPEH . ASBEFHLE OA My li it Jig

BRVYREThES B fuk, e ir
LSy, ZiEH . 2 ERYTATT OA HA I
RS ) 2. % 32E% (Duhuo Jisheng De-
coction, DHJSD ) i [ (&2 T&%Ir), 2luAih
VI e S ELY i I ER A DO g N T S N A
TESPRGTAN |, STHAMLURIRF B, Rl &
JEFE Wit / B -catenin {5538 BT Z /b, ARSI 58 1
W% DHJSD + #il i %17 42 (keen osteoarthritis,
KOA ) KBRS, #FHJE 4 Wnt /8 -catenin {5 5
i AR R EH, i DHJSD Biyia OA 4tz
B o

ME57T%

1 ¥ SPF 2 SD K32 H, Mitk, k&
(200+20) g, hpdJr BERFR 2R S50 s oo S AL,
YA RIE: SCXK (5 ) 2016-0041 2 47155 TR 5
BERL KA s ot SPF RshWrpy. shimiss &4
F: (23 +£2) T, W2 (55+2) %, BEHIGH/
MR 12 h, HEPEE, GoK, kiR ERRSR
SRS A EEPEMRSE 1R SEE R

VERE: SYXK () 2016-0167, ASL¥6G 4w )y B R
REFSER S e IR Dt 24t (No. L2018172),

2 Zj%) DHJSD hiiyi20g HF #4159
4159 #fP10g 4%Z10g HKE10g 4
H10g Aj#j10g H: 459 Bi5g JIIE
59 #4109 439 HEH59g HHES5gH
B, 20 R R R 2 T R 2 R B v 24 D
f, 2o KR E 2 5 W48 & 425 2 g/mL. B
TR 28 Jk 75 %9 M e 4¢ ( glucosamine sulfate, GS;
#0.25 g, WiiLiEIEZ R ARRAE, A=t .
H20041316 ), ¥ 25 ) ¥ T 2l oK rb il i 3 24 Wk B
18 mg/mL £k .

3 FEEN NS AR E AR -13 (ma-
trix metalloprotein, MMP-13), 14 % -18 (inter-
leukin-18 , IL-18 ) ELISA iX #| & (SEA099Ra,
SEA563Ra) #jily [ i = sa B Al bl B -cat-
enin (ab6671), %yt MMP-13 (ab219620). it
IL-13 (ab2105). fhiH L& k4 HE H -2 (bone
morphogenetic protein-2, BMP-2; ab6285 ). ## J5i
£ 1% W ¥ B -3 B (glycogen synthase kinase-38 ,
GSK-38 ; ab65740 ), il [ 3£ E Abcam AR/ H];
Zoletil 50 FREEF] ( 2:[H Virbac A, #t5: 46C4 ),
EE 2 W0 X BT 0L (PLD8600, Bf iff % Il 1 [ y7 1%
HAHRAAE ), 2K EIRY ( £E Thermo Fisher
/NCIDN

4 Jrik

41 ZhW o KGERTr i 32 HOR BURHTIE
MU LRI M IEHANC ) 41, FEA (M), GS
2. DHJS 41, 4541 8 H., NC A AMHUEFTALEE, M,
DHJS. GS 4 1., 4, 7 K, Zoletit50 JF M 7] 4%
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50 mg/kg HILPY EE S0k R TRRI S . 2 HR fy i e
Jr AT KOA YERE: JE I, 76 RURIET I B s
Mpa4L, 15T 0.2 mL 4% AT ) 7 51 s il
% KOA St il s sl Ja, W < AFzh
W 2 T BT 1) S AR R TR
N4255 8 (mglkg) x0.47 ( REAER AL ) /
0.08 ( A &3 1 AL L ) = 7 45 25 7 & (mg/kg )s
DHJS 4045 F 21 g/ (kg - d) DHJSD ¥ 4 #i. GS 41
257 0176 g/ (kg - d) GS IREMAE M BHPEXTRE . NC
I M T LSRR AR BE S, L2 8 JH,

42 BT XLHW ELG258 )5,
Zoletil 50 Jif it 5]4% 50 mglkg LA T 5% R B EA T R
fis, PRFEM L, BUR BAMNRRE 2, i X &g &R
Gt (SHORE: 65 kV, 250 mA, 2.87 mA,
9.98 mS ), WEITAL G RIBR . ST H PR | B
&%, 32 B Kellgren-Lawrence 43 2 b7 i ©
11X &PE4y, 043 1EH; 145 K& [l BR ] BE A%
R EFE; 200 APHREF, ST RIBR AT SEAEAE
357 AR E, RWHIBAS R W, ARk
MR 4 5y KEETE, X BAR %, JeH il
PR B B S T

43 [fiLi MMP-13. IL-18 ELISA # 5 &
KR, 3500 r / min & ILTE, 4 TR &
F o ¥ B ELISA R SR EULIAHERAE , Il OD .0 1A,
oxmlbREM e, THE A MREAS VR

4.4 BRI RIAERKT, & 4% 2%
S E 12 h, EDTA B (1206 ) MiE54b e 8 J&
JEMACGHEAT A, VIR Spm YR, #17 HE ¢
BRI LL O Mgk th, Wi T Mg HE FIFK 4L O
[ 4p e g B, MR Mankin v 7 #EAT IR 0 43
B AR, B ARG IER, AR,
WL AT s 1 oy BCE R A AU, AR
MEBCETRIEMEN 2, L ERER . I E L

207 EHBANE, Ba kA, 25
Yo B RIER, PCE TR ANUZ; 3 45 S 2R
VRINEESTZ, e AR I sl Ry ] i
IR 54 43 BCE HBBSAESLZ, YL ETE TR
541 BB EBIVE . PESHE i UL 4 R A ™

4.5  GuRE A AL AR I OGS 41 21 MMP-13,
IL-1B . BMP-2 ik RICZEROCT U R, A7 50
ik #5 R, Wi, PURIBE . A A A P R
AR . MEEA . —Pr (RBURD) k. —ht
(¥pife) Wik, DAB B HARREY . BikE A,
A B AT HL R R (iR 3 HEAT VRS 2 4 BHE
A0 LB TG . 1%~25% . 26%~50% . 51%~75% .
76%~100% 535310 0~4 41, $Ey s Ie . 55 .
tl BRSNS 0~3 43, B JE KRR A5 o A 3R
SPESy, BEES NIET, BUYME.

46 TEHMPEEE (Western Blot) 6 il 4% &
ML B-catenin, BMP-2 ik FREUAT G154k
B, AARMIEIRE NS, SR BCA LI & Ik
JE R A 15 AR i AT AR I REA S AR TR )
#1417 SDS-PAGE Hiik, 4k 80 V 30 min, 7B
100 V 60 min, fEFFEAL 350 mA 2h, 5% G D
KB b, AT e BRI R B i — bt (et
), 4 CE i, TBST Vel 3 1k, % E *t
N ZHT CEPifR) 2 h, VERE 3R, ECL BEBELE
I Image J #4755 00T, WSEHAN B -actin.

4.7 SR A EEE R (realtime PCR, RT-
PCR) # il Wnt /B -catenin #H ¢ 5L K #6357k F  HRIR
RESCTHE B RNA, RES)E, B B-actn /5
NZ, Kl s 41414 Wnt3a, B -catenin, BMP-2.,
GSK-3p mRNA # ik 1§ B, ¥ 3 & K:95 C
WiASH 3 min, 95 Tt 7s, 55 CiBk 10s, 72 C
e 15 s, JLAB PR, BEFEARM 3 P47 1L,
YRR CHE, L2728 S AT A E

£ 1 RT-PCR5|#F%1

CIL/E4 5149751 S (bp)

GSK-3B FiE: 5’ - CAATCGCACTGTGTAGCCGTCTC-3’ 138
Tiif: 5° - GGTGTGTCTCGCCCATTTGGTAG-3’

BMP-2 . 5’ - AAGCGTCAAGCCAAACACAAACAG -3’ 151
T¥f: 5 - CCAGTCATTCCACCCCACATCAC-3’

Wnt3a 1Ji#: 5°“ACCATGTTCGGGACCTATTCCA-3’ 180
T iit5" - GCCTGTAGCATCTCGCTTCCA-3’

B -actin EWF: 5’ - GGAGATTACTGCCCTGGCTCCTA-3’ 135
R 5 - GACTCATCGTACTCCTGCTTGCTG-3’

B -¢atenin L. 5 - GGAAATCGTGCGTGACATTA-3’ 109
Tif: 5 - GGAGCAATGATCTTGATCTTC-3’
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581, A Ct=Cpggn— Clygzums A A Ct= A Clyyy—
B, SIIFESIILER 1,

48 Giit*rJrik  HdERJH SPSS 21.0 i3t
BAFHE T 500, HREERER I X s RoR, ST IE
AR ANy 22550 b, 24 BRI 24509,
2 A oAk ] LSD-t ¥ 5, P<0.05 22 5 Gi it

s R

1 BRI X LB (E1, £2)
NC 4R O B IE S, JCT Mg, i, o
FIEM., 5 NC LA, M AT Rs%E, X
T, WA A A LB EIE R, X LIEa T
(P<0.01), 5 M4, GS. DHIS Hifir)a, K
FOCTT B 58, SCTT T RIE B, 0D, X ZF

A B, C. D,
W A NC 415 B M41; C 2 GS 41; D 2y DHUS 41; ik
VLSS
1 4 ARRUBOCTY X Aol ik

I3IA (P<0.05 ),

2 HHKREUME MMP-13.IL-1 B3 &t (£2)
5 NC 4l g, M4l K R i MMP-13 & & 7+ &
(P<0.05), DHJS. GS 4 KFUMLiE MMP-13 & fF#I%
(P<0.05). 4 20K FUMTE IL-1B S, 258
J2EE S (P>0.05),

3 HUHAKMBEATHL¥ERILE (K2,
F2) NCUIHSHETHRIRIERE, WL,
WOERMEDEH; 5 NC A, M AFE FRimiress
FIREIR, B 2P RS, HE R 2 BB
R, Mankin ¥4 7t % (P<0.01), DHJS. GS 44
7 IG T LIS O R bR, R 2 AR iiss, e
FHBIEH, Mankin 1% M ZHR#K (P<0.05 ),

S A2, B %3 D2
A1, A2 5 NC 41; B1. B2 S M 41; C1. C2 } GS 41;
D1, D2 Jy DHJS 41;A1~D1 } HE 447, A2~D2 JF4L O [FlLkYL(n;
Sk TS R R A

Bl 2 4 4 KEHEHLURAZER (% 100)

1L-1B

BMP-2

H:AJNCH; B MEA; ClyGS4; Dy DHIS 4; A1, B,
C1. D1 (x100); A2, B2, C2, D2 ( x400); ke NPV ELmA
3 4 HRFEEST S s gl e R

4 FARB A bss R (K3, %3) 5
NC 2, M AT s 40iEny MMP-13., IL-1B
AN (P<0.01), BMP-2 % ik ¥ /b (P<0.05 ),
5 M &, GS. DHIS 4HiA¥rm, OA KE#E
il MMP-13 23438/ (P<0.05, P<0.01), BMP-2
FEIRBIHEAN (P<0.05), DHJS 2H 4 A #1h] OA K K

&2 AHRRUNTT MMP-13, IL-18 & it X250 J Mankin 70 tbE: (x+s)

s . MMP-13 IL-18 X vE5 Mankin 34>
(ng/mL ) (pg/mL) 3

NC 8 28.46 +5.08 32.7 £ 0:55 0 0

M 8 53.25+5.51" 34.06x1.09 5.1541.13™ 5.63+0.92"

GS 8 4103 +3.74" 33.23 £ 0.51 2.25+0.51% 3.00+1.06 2

DHJS 8 39.99+2.89° 32.69+0.36 2.34+0.36" 3.13+064"

. 5 NC 4 Ib4, *P<0.05, “P<0.01; 5 M4HItE:, “P<0.05
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R34 HARBBT AT (47, X£s)

Hil n IL-18 MMP-13 BMP-2
NC 8 0.13+0.02 0.25+0.16 3.75+0.41
M 8 2.25+0.31" 4.13+£0.85™ 1.38+£0.18"
GS 8 1.75+0.41 2.00+0.27° 4.38+0.50"
DHJS 8 0.75+0.25" 1.13+0.30°" 5.37+0.92"°

.5 NC 4 IE#, *P<0.05, “P<0.01;5 M 4 [b4r, ©P<0.05,
42 p<0.01

A IL-18 #35 (P<0.05),

5 £ 41 K B E 4 40 RT-PCR 45 & It &
(#£4) 5NCHI, M4 KEKEHL Wnt3a,
B -catenin mRNA % ik #4 Jin (P<0.01), GSK-38 .
BMP-2 mRNA % ik i /> (P<0.05), 5 M 41 It #%,
DHJS 413477 J5 #CE 4141 Wnt3a., B -catenin mRNA
F 35 F B (P<0.01), BMP-2, GSK-38 mRNA %
kT E (P<0.05); GS 41 BMP-2 mRNA % ik Tt &
(P<0.05 ),

6 £ 4K BHCE 44 Western Blot 45 8 [
(Kl 4) 5NCHE,MAKFIEHLH B -catenin
LKL (P<0.05), BMP-2 % ik J# /b (P<0.05);
DHJS 413497 )5 e /> B -catenin % 3% (P<0.05),
DHJS . GS ##fEfEit BMP-2 ik (P<0.05).

it

DHJSD Jy AR E 2 B2 252 K ANE ST A, 21
PRIAYT OA. B BB AARE SF B0, HEIE R T =7 1
WIERIIE 3 207, WP RY) . BUREISE
FZ T BAT RO T R A T AR L (RO R

it

BRSO AR5 EY, DHISD Al fEE i i
5 toll KE3Z 1k 4 (toll — like receptor, TLR4) / #%
F -k B (nuclear factor —x B, NF-«k B) {5 =@ i ",
W/ OA HFE X H MMP-1, MMP-13 2853 1'%,
X ACE B AT PR AP VR 8 T BEIE I R T R 1 T
R ¥E N i M 3% B [ protein kinase R ( PKR) — like
endoplasmic reticulum kinase, PERK ] / i J% Bk &
F 45 & % 1 (immunoglobulin heavy china binding
protein in ore-B cell, Bip ) i Hfl P 5 I 4 7 4%
IO V8D ST SR AR B A R T T, Wint/ B -catenin 1
S HHT OA & BILI Hhf5e 8 8 B WF X 88 B i {5
S, HLRE R M OGBS I R O i, AE
OA 1y KWL R 3E EE R . B HATE T
DHJSD & 75 i i 5 #% Wnt / B -catenin {5 5 i & 1
OA ™ R B RAP i 5413 b o

Wit JE P DR i o8 5 (Wingless ) Fil/)s
FAER R S (Int-1) A IFAr 44 19, Wnt {553
AR M O RS S E KR,
GSK-3 B il B -catenin BiR{LIH-fli HFEAR FR 22
HEFSEE (40 wnt1, 3, 8), Bl Wnt/B -catenin {5
S, MK B -catenin /KRR Ry A2 HifE
SiE M (mwnt4, 5. 11) ", Wnt/ g -catenin i
FEWOE S, I GSK-3 B IE M, S5 B -catenin
AR TR LR, AT BB AL I T I 3
P ZRL, Flan MMP-13, IL-1 8 45, MIMiFER T
BOERAE, HERTORA, R4,
Horp Wt 3a J2& 3% 38 [ 19 & 1R U 43+, 78 OA W)
Kt b & A AR B -catenin 4b TG

R4 AHARBFKBHL Wnt3a, B-catenin, GSK-3B . BMP-2 mRNA /K F-1t# (x+s)

20 n Wnt3a mRNA B -catenin mRNA GSK-38 mRNA BMP-2 mRNA
NC 4 1.00 +£0.03 1.00 + 0.06 1.00 £ 0.07 1.00+0.14

M 4 3.26 +1.03™ 5.10 +1.26™ 0.76 + 0.12" 0.56 + 0.34"
GS 4 2.85+0.67 413 +0.67 0.96+0.17 1.15+0.29"
DHJS 4 1.43+0.38°" 1.78+0.52°" 1.13+0.18" 1.23+0.19"

4

H: 5 NC 4R,

NC DHJS GC M

B-catenin S M w04 KD
BMP-2 L —— % 30 kD
K
Bacin S G—— w—— 42 kD
L W

. 5 NC 4k, *P<0.05; 5 M 4lHk#, “P<0.05
& 4

B-catenin

*P<0.05, *P<0.01; 5 M4l 4, “P<0.05, “*P<0.01

§&>

N OIS

&

DY 0
PRERY i
© OQ\

4 2R FIRCE 4 Wnt3a. B -catenin, GSK-3B . BMP-2 & &k LK
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B, B T B O AR . MMP-13 & —Ff 32
BAFAE TR A, AR AR R i 1T AU
Ji, AT IR A 2 hE . IVESRIIX B AL, i e
/:jg L17JO

ARSIREEIRRY], AN ABHES G, 0T X4
WR MA T A BRAE 2, G BAE, 42UKH
] WL 2 AR BCE R BRI IR, R AR S
OA & #i 3, 4 DHJSD., GS T#ijm, k%
22 M AR I A M, $E 8 DHISD ., GS REL
# OA BeEiRAE, HAWRYY OAMIMERH. FH, M4l
K EUKCE Hh Wnt3a. B -catenin mRNA 55 ik 7K °F- il
B -catenin £ 7K. I FIECE H MMP-13 F 8#4¢
NC ¥ A Fm, #E—L5HE T Wnt/ g -catenin {55
WIS IEIES ST OAMELES LR, JFEd
it MMP-13 B9k, X & iR . @k DHJISD
T wifE, KE ST BE H Wnt3a mRNA 3% ik
B -catenin #& 1 5% mRNA 235K F T, GSK-3B
mRNA Fik FFt, s SR E T MMP-13 & & I,
[ FE AR | 82 PRI A E R AR A 4 M 4
W TGS IR YT A LW SR H MMP-13 75 & &
IR R R, HRBEFEE A K DHJS 41, HXF Wnt3a,
B -catenin, GSK-3B SH{5*54rFHFRKIATH M, X
W 2% B DHJSD 7] L4 i T 8 Wnt/ 8 -catenin {5 5
W, W MMP-13 3655, MR 30 s 2R,
PRI CE . HEZE OANNEE; 1 GS A= HIHIE X
fH S .

BMP 7EHCE Al A Y 2erhile 5 E2/EH . BMP-2
Al LL75 5 40 B A 3 T Y 7 AR RS R A AN B A
2 TE/NBURBEET T S BMP-2 a4 s 255
ik BMP-2 al (i N A LM s 12 A
SR, DHJS 4148 GS 41#E BMP-2 mRNA K 2&
MR A e, #5875 DHISD. GS ¥Rt 4k
B BMP-2 i, Ry . B TTaERKa e, [\
FEA I CE diMIR A, NTTAZRINGYTY OA HIFEH .

RIEAN BITE OA K it & ¥ 48 dEZ WAEH.
IL-1 B &5 RIERY EZIRSNE -, e R4 Fh R
WG 5 200, SERE R 2 ARSI g R
B, 4 4RBUMYS IL-18 SEARWES, MAd
LB AR EA RN, (ERE R, 5 IL1p
A BEAEAAR LS F0E i A5 a0 B rh A 21 SCHEAE
XX A P BEges R —; 4 DHISD i,
A1 g S EAA B N &8 DHJSD [AkEH
HPRIER

ZE LRk, ALY e s DHISD Al 3 a0 i

E Wnt/ B -catenin {5538 i, FEAILFCE T MMP
Fak, B BMP-2 5430k, 07 1 3 I A [ A
R AT R E . XX HELE OA B iR AR R
XK EE 2556 OA HAA 2R .

FFHR: T,
Z % X W
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