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ABSTRACT Hedgehog signaling pathway is a conserved and important signaling pathway involved in proliferation and dif-
ferentiation of many types of cells. Latest studies have found that Hedgehog signaling pathway may induce MSCs osteoblast dif-
ferentiation by increasing the expression of the Runx2 and Osx and inhibit MSCs differentiate to adipocyte. Hedgehog signaling
pathway may also promote osteoblast proliferation by regulating cyclin. This review summarizes the mechanism that Hedgehog

signaling pathway regulates osteoblast differentiation and proliferation,and concludes that Hedgehog signaling pathway can

regulate bone metabolism. It might provide new ideas for the treatment of osteoporosis.
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‘B FBRAAE (osteoporosis, OP) J& LA 58 AR BTG 6
PEREIOR R S BB . BT a iR o B 2 2N,
FHAERAA 200 5 N R ABEEREHT, s 40 A vl A
WM TR OP RAER EZERA R, A B8 70 5t T 40 i
(human mesenchymal stem cells, hMSCs ) & —Fh £ [n] 3L T fiE
PR B T 2L, 2 R T R A P R R, 76 R LA 5 B
b AR EEAE N, BEE ARSI, hMSCs 1B 434k
S Re 3 AR A, B 200 M AR e i T

MSCs [ JiC B 4 B E 1] 53 Ak it R 52 31— R A S+
FESEARNE, A3 Runx2, Osx, B—catenin, ATF4 541
H T 5E A~ Hedgehog {5538 ] LIAE T bk iE 5t F
fiE it MSCs [a] BE 4 1L . LA, Hedgehog 157 58 B 148 1] L
R L 2 AT o Bl 2 R R A E R A, R 4
FEIEH ARG EEE X, WF5 Hedgehog 5 538 i
i L 2B S 58 A AL R AR FAOL A6 B Tt — 20 W] Hedge-
hog {55 E B S EMBACR, E BUBRAME G T 1R AL
B,
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1 Hedgehog (5 S1E %

1.1 Hedgehog {5538 B 2 AL Hedgehog {5518 1% H Hed-
gehog {558 A Piched (Ptc) .Smoothened (Smo ) 455344214
Gli 25 R R L R 2 1, Hedgehog R & BE AR ST, AEMH L
h¥) H m %035 sonic hedgehog (Shh) . Indian hedgehog (Ihh)
F desert hedgehog( Dhh)%§ 3 FhREIEEH Hedgehog lER=2
HEAREEENEEN, 2 SNBERS AR
ZER ) 22 B AR . E FE s (Hh—N) AR B (Hh-C ) S5 ke, H:
o Hh-N B4 Hedgehog {758 F TG . 3214 Pre 2N
TR F B4, B 12 AR I 5 — AR EE AL 1, B A PN TR
JEFE, 735405 Prel \Pre2 8, % Hedgehog {558 B 11
PEVH I AER . Smo A& —FPRF oK I 25 AR 11, F R i A
Smoothened %t , & F G & A BB Z AB RGN A, B 74
B X 0 B — IR B R L, 2 Ple TINS5 3001, T sidl
ARG 1E S SRS , Smo JEI4TE Hedgehog 15515
WAz, Gli TR KM /Z Hedgehog {55318 B A% P % 5%
K, Horr Glil \Gli2 S2 5% Ak R+, Gli3 S22 sl K+
1.2 Hedgehog fFEmptest %A Hedgehog & A}, Pre
) Smo 8 HIIEPE, BB T FRY Gl 85 H A LM% N il
TR R Y%L 5 . 24 Pre A1 Hedgehog 25 H 45 & LUR , i
BXF Smo FYIMHIVEF , SR MH Gli 5578 (A A (PKA) J—3t
KAAFHMER WK FEEY, 542K Cli dEH#A
RGP RERI G 5% £45 Glil, Prel, Pre2, RunX2 %56,
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2 Hedgehog 15 S1E I 5 5 & A
2.1 Hedgehog 558 HS MSCs WiH 0tk Runx2 Fl Osx
J& MSCs [n] 5B 40 04k 18 S B PEFE SR IH 1, Runx2 AT LA
TEENEHTEEEAMEISE (osteocalcin, 0C) . BHFHE M
(osteopontin, OPN) ‘B M ¥ 25 H (bone sialoprotein , BSP) & [}
223k, Osx T Runx2 A7, 76 A8E 20 i A0 00 40 i R X
IR, Hedgehog 15 53 % 1] DL i< 45 % 5% [H 7 Runx2,
Osx LASCHAI 75 A {2k MSCs [a]Jli8 40 534k
2.1.1 Hedgehog (E5 38 % 7 Runx2 B #E3iL  Runx2 &
MSCs [a] i R 40 M 43 fb 32 2L A % AT ES 7, Oliveira
R IR BCE A5 T BE FR 1Y hMSCs 7€ Hedgehog {55 3%
I purmorphamine /£ I 1] 1l & 41 i 734k , Runx2 45 5 &
i O e B OB~ S P =S vl o DT 11| D =11 O A i1
SMAD3 ik T, #E— 5T R M , Hedgehog {558 f%
Y Gli2 25 AT LA i Runx2 AR5, 75 S/ DRI R T4 T
i C3H10T1/2 1] U 4 5346, AR, M Hedgehog {5
SR DL B MSCs B a2 BR . A eyclopamine #11 il
Hedgehog {55 ] 580 BE L i IR IR 0 T T B b 2%, 3 i
o A SMAEFRIC Runx2 FiT Osx 38K, Hedgehog 155
BT PP T MSCs ) B 40 i 43k o, B R g R B
Hedgehog {5 5 i [ 1] LAiE 33 118 Runx2 i 3215157 MSCs
B,
2. 1.2 Hedgehog 55 #% 8 Osx 3RIX  Osx i F
Runx2 [T, 2B 20 M A R S e e SR DR, 6 Bl i
A A3k R LR A R T R R AR, R A
Bk Osx JEH M) AR S /NBRAETE R 200, e 4o feAs
i OC \BSP SF3RIK T B, Tian SE2IRIFR A 300N B H Jl
HIVRAIME MC3T3-E1 £ Shh & F1AL 3 1) J 24 B 40 i 43
ApBan, 5 F Osx A1 Runx2 Zeik 27, AU srfbpric
ALP ,OC BSP k¥R & (2 LE 40 /346 715, Runx2 AH %
TXF B TC I A T Osx B B34 X 56 W] Shh ZE A 7E R
W EZLE T _EI Osx WZRIAAEIE/NERBLE T A2 /b

R W 5E 45 7R Hedgehog 15 5 7] LL7E AN [A] By Bt ] 45
Runx2 Fl Osx B35 DL #E MSCs i) 5 40 M 431k , 78 MSCs
) BB AR A S At R P B R ZEAE AT Runx2, TAERK
BT AR R — 25 Ay A B A T R R AR AT
Osx,
2.1.3 Hedgehog {5 il Bt FHAMI T ¥ Hedgehog {55
38 B3 T D4 FLA R T O 0 B A Ak AT &5
i bZIP Z5¥935 ) ATF/CREB 5% 5% HFHIG T, M IRIG &
B AR EEE b A EE R, ATF4 2
B/ IN BB BY AR A3 Ak 32 B, B s/, IFSEIE S , B At ok
JRI ATF4 RTRAGE 3k 8 Thh 28 (AR 2N B 1 4 i o1k
FEIE A, HAb , Wnt/B—catenin {E5 L /& MSCs [1] ilB 4
Mo BB R T, S5 5 = 2B MSCs 11 5%
B A, (5 SRR I MSCs M CE 051k, 5T
B " Hedgehog 155 7T LIS Wt BUiR £k, JFE S5
Osx MR AR A E— 25 731k,

N, IR SN Hedgehog 155 %3 B E 40 i 43k AT
e WA YEM . Cho SEIS R IIIFLERIE Smo ML IER/N AL
KEFIRGE, BHE TR ERARIMNEFRE /N R AR
HFEAM ALP 23k TIEH X IRAL, FRE080% Hedgehog [

S A S INEUSCE AR AR E TR, (ER R RSN
FEM AR, IRTIREE RS Joeng VAL, FF
SRS Hedgehog 155 FIFE I /NRUA N B & 505, S i
gD RS MEFR /N R AR ERR AN R B ik
TER N AT Hedgehog 155 % i 40 M 43 AL AS TR VR Y
JRIR A REA : DR FFEL 805 1Y Hedgehog (B AUERT
MSCs B Jid R A 4n i 2 | A 55 s i A i Fn 2 40, 7
JCEA S AN A A A R Y Hedgehog 15 5 1T BE 1] 422 31 il
MSCs [a] BLH A1k, @Hedgehog 155 FEAN R Ff 41 a2 A
EVEFAA—E, ORunx2 Fl Osx 18 5H 4 /b g 35 %t
YHHE A AR HIE R, Hedgehog {55 {23 MSCs [n] B4
M, (EJRAE R AR — 25 A R B S i M5
5 AT BEAD A A B, PR L Al 4% Hedgehog {55 7R AL
B2 A b AR TP O [ B B ) e 3k LA E MSCs B fE Al
it —25 34k R B AR TR B — 25T

2.2 Hedgehog 5 Zi@ I 5 HUH RIS HATHISEERM,
Hedgehog {5 51 5 5 %0 il B AU ARG 5H A 5, hidmasls )
SEBGUESS Shh SR BB AN A IG5, A2k T fE it mE- Al
MUBETE AR R EB 43238 0 LA Thh A RB 508,

Hedgehog 15518 U8 17 i B 43458 AL A . DGl
55 A MR eyclin, Hedgehog {551 i T LAid i Gli
PG cyclin JAE ZFP A1 O 270 1) 40 i SR B2, Huycke S5 200
FE N BE Ly £ Thha 2% 25 D) BB A 58 748 &) PR 8 25 B w0l 119
YNMIIEEE T B, TAE Prel 2R 2 TNREMY S SR MIAH S, B
AR LI A BB 2N B 5 A AR X ) Gl Bk A I B 2 7 ¥
M Gl YEFT eyclin V87 508 4045 58 . @Hedgehog 1553l
B HARSS S AT . p38 MAPK {55 1 B 19 Fi - 20
REBEFE 0 FE B S —  IE ) AT AR A R A 2 X
HAEPWRSGE & B Thh 7] LIGE T p38MAPK 38 HAE o A B 4i i
H5H | p38MAPK (1263515 Thh £77E ) R ) A v
3 Hedgehog {5 S B 5B REEMRATIETT

W5 E Hedgehog 155 3RIAM NS OP, BERMSH
EAEMEPAOC, B ARG IR 2L AN W, AR
FUE B, TSRS E R R MSCs [ fg i
AR5 ARSI 8 M A D o BT — AR
A=A, ARG MSCs 7] B AL 434k , Hedgehog {553l
BEAR E MSCs 7] B 4 M S 1) 2 AL R BB Al G 4, 20
Hedgehog {5538 4 AT LLHISCETE B, T2 =58 d 1R 7B
JTERL
3.1 Hedgehog 15 5 38 [ 4101 il MSCs [7] Jig IV 20 S8 53 1k
Hedgehog 15 52 #F MSCs A H 431k -0 6 1) Aig s 240 Jfa 53+
11251, Suh 88N U5 T 45 1 T 15 3%/ BRUJED 70 5 40 i AR
C3H10T1/2, % Hedgehog % F{EMG C3H10T1/2 i i TE 1k
W R AN B A AL S R AR IE 3G I, BRI A Hedge-
hog BH 5] KAAD J5IBNTE S M, Fontaine 252 purmor-
phamine 1E ] TAAMEFRAY hMADS, & B hMADS 43k Misk
PN I 240 M A RN /N, PRI IRV 2 1 B 238 T IR (L
JiE o A e AN
3.2 Hedgehog—Picl (E5 B Ohba 223157 Prel
S PR S AN AT /N R, 55 AR TR L BTN B A
B BN ARSNRE TR /N R BMSCs [ B 40 B 4
AT, ALP 3G M S R4S 15T i3, 9255 2% B Hedgehog—
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Prel {55 1T LA Gl3 AEHT T Runx2 P45 AR/ BUSCH-20

LA . Mak 552 3 Prel FE5PEmbR i/ U SR BB

RIEIAFR AR RO IR G, R LR S R IR

PFEOE Y B B AA Z AL, FREEMTE Hedgehog 17 5 R {2

HEB R, LA ESCE 3] Hedgehog—Ptel {55 AT L

P AR S /D BRSSPI SRR —BOT RE i TR

Prel & KR 56 2 iR , Hedgehog-Piel 155 EZAE M T8 F

JI, 58 R Prel 3£ )5 Hedgehog—Ptel EEAEH T8

e, PRIEAEDN Hedgehog—Picl {5 5 HYZRIK AR EAE A B

WA B E R, H27R Hedgehog—Prel {5 5 & A M REME N

TR H BB AME AR T
FIRBEFER R EE Hedgehog {7 5 AT LLZE A AF f i -5

ey A ARG R D A R 2R SR Shh i SRGKETRE S

B 6 R AE B0 FE B e R R S B0, DAL Ik A il A S M 4

Hedgehog {55 1£ B 41 81 3R 35 L) e A8 1 4 M 43 Ak ) 4 8

W Bl % Hedgehog {5 5 7K1 LAGE HE 18R 48 i 53 A il

HAWITE

4 RE
HHTE X OP BT YT 2451 3 258 1o 400 ) 8 - 4 e it

e AR B e 4 LIRS B ek 2 2R 0 H B, 324 1R B

ARV T B A BT . S i i 5

fRIHZ51 . Hedgehog {55 f&i#F MSCs [l Jii B 4 5316 K it i

MG | R M) JREE Hedgehog 18 AT REISHE mi-Er 40 O 4%

RO SERERER, BRRE R RIER T E A

VAT IR, RS A SE Hedgehog 3 #4520 43 18] AOVE FHAL

i, 4 120 AR S R A A T A RO S A
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Latest progress on diagnosis and treatment of glenohumeral instability ZHA O Gang and LIU Yu-jie *. * Department of
Orthopaedics ,Chinese PLA General Hospital , Beijing 100853, China

ABSTRACT As a common and frequently-occurring disease , glenohumeral instability is become one of disease which re-

strict upper limb activity. The diagnosis of this disease is easy,but it is very difficult to assess the degree of periarticular soft
tissue injuries. With the development of magnetic resonance imaging and arthroscopy , MRA become the gold standard for eval-

uation of glenoid labrum, joint capsule and ligaments injury. The traditional manual reduction is a fast,simple method , but of-

ten can cause adverse consequences ,such as rotator cuff tear, ligament relaxation, and habitual dislocation. Open operation can
rebuild stability of joint,but with many new treatment methods, especially the arthroscopic reconstruction has gradually re-

placed the open operation ,and become the mainstream trend , but for the long-term effect of capsular tightening surgery , rotator
cuff gap closure is not clear, it is need further follow-up observation.
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