<10 «( ¥ 734) B E IEF 2024 4 10 F % 36 #% % 10 4 ] Trad Chin Orthop Trauma,2024,Vol. 36, No. 10

b s 2 ot v b R BRI T BT 4 e 2
R B A G B e R R AL
SHEW  ARE E2E I, LW TR, ER T

(1.THFPEHARFEHFR, TH  FNM 450046,
2. M HAEMERTER/ TaAEHER, ME A 450016)

B E BHRITFEBRA S aE T KRR AR T 29 58 (bone marrow mesenchymal stem cells, BMSCs ) 3% 74 | 5%, ‘B 9~ 1L 89 % v
B EAERAE . Fik B4 Bk SPF 28 SD KK 20 R, by A 2 G afeF R F GA 24, H45 X, FHRIK T &M
BUARAS AN BREGF G RER, TOARIARNFANEELLRER , F0 1R, EEF 14d, ZE—REF T2 h
J& , BR AL LA, B & G F Aol SRR A i, AIRRKA4 R, AREIE KRR E AR R R, #4T BMSCs
Bic, mMAERF 3 R, AR X A AT B A R S, K R BMSCs 4 4 B 2F i 402 & o T 4040 2F W A 26 AR
¥ B A FA, 5 A AN e E R G E A K T S A B A e AT TR, A &40 K R BMSCs 69 38 58 5 b 5 4 A Am A
AAR 0 R R SRR RS, R R B R IR KR BMSCs BB L oL, R R 3% & % % PCR 4 0 X & BMSCs ¥
FRE AR % B F ARk B BR B (alkaline phosphatase, ALP) | ‘B 45 % ( osteocalcin, OCN) , Runt #8 % %% 3 B F 2 (runt-related transcription
factor 2, Runx2 ) #= Osterix % mRNA A8+ & 12 &, K A & G JR 67 i x40 BMSCs  Hedgehog 13 5 i %48 % & & % 18 B F (sonic
hedgehog,SHH) \Gli2 #§ & A Aast Ak &, R Ompl TR, MPARLETERET, BRI mA% BMSCs, @Kk HBMSCs
AN R, FH24 h 48 h.72 h .96 h 5,5 28K . BMSCs ¥ 78 7% M 20 8] Btk to ki, £ F W A it &L, T 24 h 5,
A2 ik 5 A B4 BMSCs 4930 76 & T 62k da ik 40 & 548 (P =0.006,P =0.008) ; F#1 48 h.72 h.96 h 5, 4+ W4
B S A THMBMSCs (A ER N & TR F hFA T hA Bt dheH hFK, + 754 (P=0.000,P=0.000,P=
0.010,P =0.021;P =0.003,P =0.000,P =0.007,P =0.016;P =0.000,P =0.000,P =0.002,P =0.047) , @k & BMSCs & F 4
AMER, HHELFERT, EMRHA BMSCs H R A MBI T LT B RS AR, AT F RSB hFZHNTHAMBELEE TR
BRRK,INETAR, FHA U aFZ AN TAFLET AR TR FRFAFZTGRFZM(P=0.039,P=0.015), @K K
BMSCs " i B A8 X B -7 89 mRNA AAst R ik 24 25 R, F B4 mF &, F . %A 4 K K BMSCs ¢ ALP,OCN, Runx2 , Osterix
4 mRNA A4 £k B3 3 F a4 f 48 (P =0.003,P =0.000,P =0.000;P =0.011,P =0.001,P =0.000;P =0. 009, P =0. 000,
P =0.000;P=0.000,P =0.000,P =0.000) fe % & f2 3% 41 (P =0.000,P =0.000,P =0.000; P =0.005,P =0.000,P =0.000; P =
0.031,P=0.001,P =0.000;P =0.000,P =0.000,P =0.000) , 442 dik & #3240k R BMSCs + ALP 49 mRNA A8} £ i %
BT HRA G FIRAZTA(P=0.044) , FH4%REFHFF4 KK BMSCs # ALP,OCN Runx2 , Osterix 45 mRNA A& ik &
B3 T4 E A FA(P=0.002,P =0.006,P =0.002,P =0.008) , 2 M4 2 fik 3 7 B4 K K BMSCs F Runx2 #4
mRNA A8 X 2 & T4 BRA Bk P A FHA(P=0.047) ., @KK BMSCs ¥ Hedgehog 15 5 @8 AR X K G 9 K GAaxT L L
MER, FReHhhkHHFARR BMSCs F SHH.GI2 &A%k, FHaHa#F& ¥ . &HFF4 SHH G2 ¢4 & §rasf £k &
B &3 T2 fF 48 (P =0.000,P =0.000,P =0.000;P =0.026,P =0.016,P =0.000) fo 5 & i 21 (P =0.000,P =0.000,P =
0.000;P =0.031,P =0.018,P =0.000) , 4M4&hhF ¥ HABHXH BMSCs 7 SHH 69 & At Lk B & THB 4B 0F
& A F41 (P =0.000,P=0.000) , 4%k @A SRR BMSCs ¥ SHH 9 F G Ak B3 THB AL hf P A T4
(P=0.000), +H4%0EE5H LK BMSCs ¥ Gli2 9 F Gt 22 35 THB4A % o F KA 24(P=0.001), &it: 4+
W25 % T 4618 18 3% 7% Hedgehog 43 5 i % Fo b 38 &8 48 £ B T ALP.OCN Runx2 , Osterix #9 £ ik , 423 K &, BMSCs #4 3% 54 Fo %,
B,
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Effects of achyranthes bidentatae radix( TCD ) medicated serum on proliferation and osteogenic differentiation
of bone marrow mesenchymal stem cells in rats and its mechanism of action:an experimental study

WU Xiuli', YAN Xiaoxia® ,REN Zhigiang”,SUN Nan®,LI Jinju®,XIE Yawei' LI Longfei'

1. College of Orthopaedics and Traumatology of Henan University of Chinese Medicine ,Zhengzhou 450046 ,Henan , China
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ABSTRACT Objective:To observe the effects of achyranthes bidentatae radix( ABR) ( TCD ) medicated serum on proliferation and osteo-
genic differentiation of bone marrow mesenchymal stem cells( BMSCs ) in rats,and to explore its mechanism of action. Methods ; Twenty 4-
week-old specific pathogen-free ( SPF ) -grade female Sprague-Dawley ( SD) rats were selected and randomized into blank group, low-dose
ABR(L-ABR) group , medium-dose ABR(M-ABR) group,and high-dose ABR( H-ABR) group,5 cases in each group. The rats in L-, M-,
and H-ABR group were intervened by intragastric administration with ABR solution in their corresponding concentration, respectively,
whereas , the ones in blank group with the same dosage of normal saline,once a day for consecutive 14 days. Two hours after the end of the
last intervention,the blood was drawn from the abdominal aorta of rats in each group for making blank serum and ABR medicated serum
with the corresponding concentrations. Additionally, another 4 rats were selected and executed ,and the bone marrow was harvested from their
femurs and tibias for BMSCs culture. The third-generation BMSCs were collected to identify the phenotypes by using flow cytometry. Further-
more ,the BMSCs were divided into fetal bovine serum group,blank serum group,L.-,M-,and H-ABR medicated serum groups,and were in-
tervened by fetal bovine serum,blank serum,l-,M-,and H-ABR medicated serum,respectively. The proliferation activity of BMSCs in rats
was detected ,and the osteogenic induction was conducted by adding osteogenic induction medium containing the corresponding serum into
the BMSCs. After 21-day induction, the osteogenic differentiation of BMSCs was observed via alizarin red staining( ARS). Besides, the rela-
tive mRNA expression levels of osteogenesis-related markers, including alkaline phosphatase ( ALP) , osteocalcin ( OCN) , runt-related tran-
scription factor 2( Runx2 ) and Osterix, in rat BMSCs were detected by fluorescence quantitative PCR,and the relative protein expression le-
vels of Hedgehog signaling pathway-related proteins, including sonic hedgehog ( SHH) and Gli2, in rat BMSCs were detected by Western
blotting. Results :(DThe results of BMSCs identification. The results of cell phenotype identification indicated that the cultured cells were
identified as BMSCs. @ The results of detection on the proliferation activity of BMSCs in rats. After 24-,48-,72-, and 96-hour intervention,
the difference was statistically significant in proliferation activity of rat BMSCs among the 5 groups in general. The proliferation activity of
BMSCs was higher in H-ABR medicated serum group compared to fetal bovine serum group and blank serum group after 24-hour interven-
tion( P =0.006,P =0.008) ,and was higher in H-ABR medicated serum group compared to fetal bovine serum group ,blank serum group,
L-,and M-ABR medicated serum groups after 48-,72-,and 96-hour intervention( P =0.000,P =0.000,P =0.010,P =0.021;P =0.003,
P =0.000,P=0.007,P=0.016;P =0.000,P =0.000,P =0.002,P =0.047) . @The results of detection on osteogenic differentiation of
BMSCs in rats. The ARS result showed that the extracellular mineralized nodules formed and deposited in BMSCs of rats in each group,with
H-ABR medicated serum group displaying a larger positive staining area and more prominent mineralized nodules,and the area of minera-
lized nodules was larger in H-ABR medicated serum group compared to fetal bovine serum group and blank serum group( P =0.039,P =
0.015). @The results of detection on the relative mRNA expression levels of osteogenesis-related markers in rat BMSCs. The relative
mRNA expression levels of ALP,OCN,Runx2 and Osterix in rat BMSCs were higher in L-,M-,and H-ABR medicated serum groups com-
pared to fetal bovine serum group and blank serum group( P =0.003,P =0.000,P =0.000;P =0.011,P =0.001,P =0.000;P =0.009,
P =0.000,P =0.000;P =0.000,P =0.000,P=0.000;P =0.000,P =0.000,P =0.000;P =0.005,P=0.000,P =0.000;P =0.031,
P=0.001,P=0.000;P=0.000,P=0.000,P=0.000) ,and were higher in H-ABR medicated serum group compared to L-ABR medica-
ted serum group( P =0.002,P =0.006,P =0.002,P =0.008). The relative mRNA expression level of ALP in rat BMSCs was higher in
M-ABR medicated serum group compared to L-ABR medicated serum group ( P = 0. 044 ) ; while, the relative mRNA expression level of
Runx2 was higher in H-ABR medicated serum group compared to M-ABR medicated serum group( P =0.047). ®The results of detection
on the relative protein expression levels of Hedgehog signaling pathway-related proteins in rat BMSCs. The SHH and Gli2 were highly ex-
pressed in rat BMSCs in H-ABR medicated serum group. The relative protein expression levels of SHH and Gli2 in rat BMSCs were higher
in L-,M-,and H-ABR medicated serum groups compared to fetal bovine serum group and blank serum group (P =0.000,P =0.000,P =
0.000;P =0.026,P =0.016,P =0.000;P =0.000,P =0.000,P =0.000;P =0.031,P =0.018,P =0.000) . The relative protein ex-
pression level of SHH in rat BMSCs was higher in M-, and H-ABR medicated serum groups compared to L.-ABR medicated serum group
(P =0.000,P=0.000) ,and was highest in H-ABR medicated serum group( P =0.000). The relative protein expression level of Gli2 in
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rat BMSCs was higher in H-ABR medicated serum group compared to L-ABR medicated serum group ( P = 0. 001 ). Conclusion; ABR

(TCD) medicated serum may promote the proliferation and osteogenic differentiation of BMSCs by activating Hedgehog signaling pathway

and up-regulating the expression of ALP,OCN, Runx2 and Osterix in rats.

Keywords achyranthes bidentatae radix( TCD) ;mesenchymal stem cells ;rats, Sprague-Dawley ; cell proliferation ; osteogenesis
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4 JEREMEPE SPF 28 SD JCEL 24 H AR (100 +
20) g, T35 DA (b at) LR HEORA FRA 7], 5256 5)
YA P VFATIE S . SCXK (52) 20190010, 31 = T
RPN e B2 B A B2 Bt S 6 Bl 4 Pl BRBE TR BE 21 ~
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1.2 {F 55
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AR AT BR A ) L DU Al JE A/ SR A A 35 Y 2
B PE AR i ( alkaline phosphatase , ALP) i (3127 &
( FHEE R RAYEARIBA A PR ) Al 4]
% (cell counting kit, CCK) -8 ( _FHFAEAH A= W FHE A IR
3 w]) RNA P $2 B0 & (bt R & R E YR
4B/ 7)), RT mix with DNase ( All-in-one ) , Universal
SYBR Green qPCR SuPermix ( #jJH A3 1% > il 4= ) Bl 3
AR A, CD34 4 14, CD45S $ii {4 CD73 Hi 44,
CD105 $i{k ,CD90 i 4 ( 3 [ Biolegend 23 H)) , ¥ 1H
K F (sonic hedgehog, SHH) $i A& . Gli2 $piA& (i =&
HEPEARA R F]) o 371 Z A AR B 77 47 AR 2
OHLL PCR A TE 35 4% (38 [E Thermo Fisher 23 #]) ,
MIS2-N 3] @ G (7 I i B 58 6 i B A BR 2
A]) , YT-110 Fgn o3 A (Bt R R A A,
T (56 E Luminex 23 H]) | &l & 208 VRO
PLCHI R AL L g = AR LA R A D) o
2 K&
2.1 HRBREiktlE

AR 2015 AR r 124 ) b U A RO 1)
RO i, 4% B Bl 0N 1 A A5 46550 L R B f 24
IR R FHEE N 1.25 g - kg ™" IEOM R3] 1) - IR AR 55
3 PR A AR b | v 70 1 28 R 2 T, Tk BE
MH0.125 g - mL™' 0.25 g - mL ™' 0.625 g - mL™',
2.2 HBatimiEsE

W20 HOR BRI 1 ~20 #4755, MNBEHLELF
8 ATE 6 FITF IR MU 20 A4~ 2 137 By B AL AL
T H BEOR B 5 AR ORI o P4 BEATL AR 5 /s
BN R BRHEAT R i 5 (BEALEC AR [R) 4 [ i /)
HITERT) 45 1 ~5 BREBURA T2 A4, %5 6 ~ 10
BYR BRUH T4 B ARGR 21, 5 11 ~ 15 19 R RUH T
AR, S 16 ~ 20 1 BUE 4 1 & F o
4l FBAE R R AR AL IR 10 mL - kg™ AR RS
TV THE AR B () AR IR 2R, 25 1 2B 4 ) A ) v
APREROK B H LG IRHEE 14 do BE—UGEB T
T2 h e, BOR B 32 Sl kL, B0 KT BRI 2
%, -20 CHRAFEH.
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2.3 MERSEE

B4 HORKRUH 20% 57 HpR IS5 b 5E , B KRR
JBCE S BB B8, 21T BMSCs K5 5%, 404 T ik
80% ~90% WA LA, ) AR WE M LSS
ARG DL . AL RS 3 AN, F U A0 A A T 4
R E
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IR 3 AR B BMSCs il Fi- 55 40 i 20, 15 41 i
TWRE F5 , AR I 2 100385 20 25 1 3 4 R 20 TR L v
TR B 2 LTS A
2.5 KR BMSCs H58E 14T

5 2 KB BMSCs 430 ARG 4= M35 25 103 il
ARG b R R R 2N M AT TR, e e T S
RIZI A0 7 24 h 48 h,72 h 96 h J5 /I A CCK-8 %
WL AE B IR A N BG40 min, J I A 5 AR 01X
450 nmi K E RO REAE
2.6 KFR BMSCs B & 7 L&

5 2R KL BMSCs 735l A 2 mL & AN [R] i (iR
A= M ARG 4 07 , 25 Mg 4 =S 3 i , 4
I b R 24 A A A IR e A
M) RS ST A S, BT 21 d
J& R PR 2L g 58 5 21 K R BMSCs (47 fb 4%
I O, I FH Tmage] 04 X5 7 46 &5 9 T AR 47
T .
2.7 KR BMSCs H1p &KX EF#H) mRNA 183f 5%
1% EF1 Hedgehog (5 S@BHEXEBNERMBEXNRE
=

FEHGATT B E S 3 d Ja, RAZOEE & PCR
Rl 5 20K B BMSCs Hp BB AH OG5~ ALP 5 45 3R
(osteocalcin, OCN) Runt #H 3<% 5% KT 2 (runt-related

transcription factor 2, Runx2 ) FI Osterix ) mRNA #H %}
Fik i (PCR GIWF A IR 1) , R FH AR E o0 S i A
W5 20K B BMSCs Ht Hedgehog {5 518 5 AH < 2
SHH [ Gli2 Ay A% Kkt o
2.8 HEHIT

K SPSS21. 0 GEiH kA Ak BRI o AN [) I [7) A2
5 ZH KB BMSCs 38 58 15 11 1Y b A5 R FH o 4 0 o 45 4
W7 2407, 5 40K Bl BMSCs Ht ALP ,OCN , Runx2 .
Osterix [1) mRNA A%} #3551 SHH G2 1) 2 H A
Xof eI s 1 2L ] HeAC 4ok FH B TR 28 7 22 0 #r , 261 1] 7
5 FLACHoR ) LSD-¢ K55 2H K Bl BMSCs A L4515
AT AR A 2 8] F R FHRR ARG 35 . K3 7K ifE « = 0. 05
3 5 R
3.1 MEETEER

ARG FRE T R, A RE AR KBS R KRB
(F1), g s 45 R R, CD90 .CD73 ,CD105
FHME 4351 R 100% ,99. 97% ,99. 95% , =5 32365
CD45 .CD34 [H R4 54 0.20% 0. 21% , K 3
K IR ARIE S BMSCs,, WLIE 2,
3.2 KR BMSCs 5 E R R

I I1) PR 28 70 A R 3R A AR B2 HBONE 5 AN [ e )
Z A1 B BMSCs 3 58 1 11 19 22 5 A e 127 5 3, B
FEAERT IR 5 45 41 K B BMSCs (1) 38 5 6 4 247 Bt st
] 5 FTHE ;S 2R B BMSCs 19 58 16 14 SUA HE 5%
Ze A G S RIEAE 73 00 5 T 1S B 1, 4%
ZH B, BMSCs 1§58 16 1 1 40 18] 22 57, oge i 78 3
TH124 h 48 h.72 h 96 h J5 5 41K Kl BMSCs 345415
PEAL ] SR L8R, Z R WA ST B L THi 24 h
Ja AR IR 24 I 5 0 2 BMSCs (134 i 6 P v T
Jif 2R Mg 2H 25 L 2H (P =0.006, P =0.008) ; 1

%1 PCR3|#FEF

R AR SIFHI(5° -37) SR R B B /bp
B s R il #5149 GGAACCCCAGACCCTGAGTA 220
T 5|9 GTGTGGAGTCTCGGTGGATCT
BHR 514 CCACCGAGACACCATGAGA 189
T 5|49 GCTCCCAGCCATTGATACAG
Osterix i8] 4 ACAGGTTCCAGAAAGCATCAGT 187
T 5|9 AGGCACTCGTCACAGTAGGATA
Runt #2655 T 2 514 AATTTTAACCCATATCAGAGTTCCA 74
TS |9 GGCTGAATGTTATTCCACTAATCTA
Y T -3 -l i i 2 i S |9 AACAGCCTCAAGATCATCAGCAA 104

T#514 GTCATGAGTCCTTCCACGATACC
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148 h.72 h 96 h J5, 4 & & 245 13 51 77 5 41 BMSCs
PSR I PR TR A S AL 25 s gL AR e
2505 AR, R R4 (P =0.000, P =0.000, P =
0.010,P =0.021;P =0.003,P =0.000, P =0. 007,
P=0.016;P =0.000,P =0.000,P =0.002, P =

0.047),

W22,

1N

3.3 KR BMSCs B o LRMER
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SN ACEE T IS UURR, e 2 T 5 24 L3 e R
PG R BOR, AL 25 1 R (B 3) o 5 4RI
BMSCs " {25 1 T ARZL IR BE AR LU 4K, 28 A e i
SCs AR 2 I3 R L A S A 2 T AR T
A LG 4 A2 J LIS 24 (P =0.039,P =0.015) ;%8
0L 37 2H A0 M D A 451 T BRI G A+ 1L v AR L, 22
SFILGEH A E (P =1.000) ; 28 I 25 M35 AR
2 AN A2 AR S s LTS AURIG A LT
AL, Z 5 ¥ IGe# E (P =0.528,P =0. 933;
P=1.000,P =1.000) ; I & 25 1L 3% =1 79 2 2 4
AT 45 1 T RS RGR LA L, 2 18] 22 53 4 048
(P =1.000,P =1.000) ; 4= 2 24 L35 =5 57
TR AN T AR TR A L, 25 57 05

Bl ARBHAXRRTERETER (x10) R (P =1.000), W#E3,
Plot P04,gated on PO1.R1 Plot P04,gated on PO1.R1 Plot PO4,gated on PO1.R1  Plot P02,gated on PO1.R1 Plot P02,gated on PO1.R1
100.00%] 99.97% 99.95% 0.20% 0.21%
PR o PR PR=) =) |
=8} =8t =3t =8t =8t
= = | 22 = 22
S = P = =5 St
23 A & |33 23 72
o = e =) o (=)
28t g3r gsr 25t 23r
53 5% 5% 5% 5T
%8 mg mg mg mg
=1 BEr B[ B[ BEr
naAa v N na naA naA
R3 R2 R
ol o — o — e |
10° 10' 10% 10° 10* 105  10° 10' 10 10° 10* 105 10° 10' 10> 10° 10* 10° 10° 10' 10> 10° 10* 10° 10° 10' 10%10° 10* 10°
(1) CDY0 (2)CD73 (3)CD105 (4) CD45 (5)CD34
E2 KEREHERRTAMTNEMNEEESR
Fx2 SHAXREEEATRTHAMEEFTERNER
15 FeA g/ 2 0 358 5 T P (B (v % 5) i Pl
) L FHUGHZ THi24hjs TH48h)G TH72h)5 FHi9hs  #it
Easl (IR 5  0.2740.006 0.876 £+0.037 1.013 £0.049 1.148 +0.144 1.390 +0.077 0.940 £0.388 151.091 0.000
7 FLVE 2 5 0.280+0.009 0.896+0.033 1.049 +0.083 1.198 +0.079 1.340 +0.055 0.953 +0.379 232.067 0.000
A~ B
EFEE:@?H”% 5 0.277+0.014 1.126 +0.121 1.283+0.078 1.441 £0.092 1.684 +0.064 1.162 +0.494 234.324  0.000
N T =
A~ yE
:Hfgéfﬂl{ﬁ 5 0.274+0.017 1.134+0.036 1.315=0.039 1.485+0.090 1.768 £0.085 1.195+0.519 435.504 0.000
Vi) £
A~ N==4
ﬁFE%g?ﬂ”ﬁ 5 0.2740.007 1.359 £0.126 1.560 £0.092 1.726 +0.058 1.963 £0.028 1.376 +0.602 306.026 0.000
[A) 7 Z
&t 0.276 £0.011 1.078 £0.197 1.244 £0.213 1.400 £0.232 1.629 +0.247 1.125 +0.504 5026.556" 0.000"
F1{f 9.730 9.684 48.768 29.176 81.673 170.440"  F=217.320 ,
P 0.839 0.000 0.000 0.000 0.000 0.000" P =0.000"
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(1) Jifa /4 75 22

(4) A 2 7 b 4L

(5) A B 2 L L 4L

B3 SHAXRREMETERTHEBEBERIRBLER( x40)

®3 SHAREBEERTHARYT KLETER

; WAL ST mAY
215 FEA /1L C(M.0).% ]
G2 ML 21 5 6.465,1.223
25 H M2 5 4.610,1.694
A TS 2 AR il 5 6.883,3.087
ARSI h A 5 7.338,3.768
FREE A MG E AR 5 8.872,2.175
HA{H 13.430
P1H 0.009
3.4 KFR BMSCs A &1HXEFH mRNA 3%
EERNLER

5 2 K F BMSCs Ht ALP OCN ., Runx2 . Osterix A
mRNA FHXFFe 05 5 120 ) SR LU AL, 22 % 3R G it
B AR 25 IR b L R LR B BMSCs
ALP OCN ,Runx2 . Osterix [} mRNA #H%} ik & 5
FHaLEMIE L (P =0. 003, P =0. 000, P =0.000; P =
0.011,P =0.001,P =0.000; P =0. 009, P =0. 000,
P =0.000;P=0.000,P =0.000,P =0.000) F145 4 IfiL
W4 (P =0.000,P =0.000,P =0.000;P =0.005,P =
0.000,P =0.000; P =0.031,P =0. 001, P =0. 000;
P=0.000,P=0.000,P =0.000), 257 4HKK
BMSCs Ht' ALP ,OCN . Runx2 . Osterix [} mRNA #H X} 3%
KSR M A, 2R TG R (P =
0.124,P=0.621,P =0.484,P =0.986) , 541

25 10375 R0 5 4R L, A TR 24 a0 3 P A e 2K R
BMSCs o ALP () mRNA #iX} 21585 (P =0.044) ;
2 #f 8] OCN ., Runx2 ., Osterix 1) mRNA %} F ik kb
LSRG #E X (P =0.133,P =0.078,P =
0.115) o 4 % 25 1M v & ) £ 41 K Bl BMSCs th
ALP OCN ,Runx2 . Osterix [} mRNA X%} R A EHN 5
TS 25 MIE R 20 (P =0. 002, P =0.006, P =
0.002,P =0.008) , 545 24 I35 Hf) w28 1,
A W B 2 IR s R A 41K B BMSCs H Runx2 1)
mRNAFH X #3585 (P =0.047) ;2 4i[a] ALP OCN,
Osterix [ mRNA FiX} ik & i, 2RS¥
Y (P=0.081,P=0.102,P =0.150), W34,
3.5 KB BMSCs 1 Hedgehog 5 S EHREXEH
HERHENRIEZERNE R

A JE 5 245 IR v 77 4K B BMSCs H SHH (Gli2
FRIA (K 4) . 5 K BMSCs Hr SHH (Gli2 [
AR IR A LB AL, 2 R A S B . iR
MIE ALK R BMSCs H SHH  Gli2 (1) 8 1 A X ik &
s IS AAR L, 22 F B Tege 4 2 L (P =0. 827,
P=1.000), 4 & 25 M55 4w 7l i 41 SHH
Gl JEHMHN KRB ‘B Em THAMIEH (P =
0.000,P =0.000,P =0.000; P =0.026,P =0.016,
P =0.000) 125 (L35 4 (P =0. 000, P =0. 000, P =
0.000;P =0.031,P =0.018,P =0.000) ., 4 i % 25
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T4 SHXREHBEORRTHBHPHE D UHEXEFH mRNA HIFRIEE
21 51 A& ALP" (% +5) OCN? (x +5) Runx2® (x £) Osterix(x +5)
BG4 L5 4H 5 1.001 +0. 068 1.001 +0. 058 1.001 +0. 040 1.000 +0. 029
75 LTS 4L 5 0.923 +0.089 0.982 +£0.070 1.013 £0.014 0.999 +0.053
LR 25 LT AR s L 5 1.181 £0.008 1.117 £0.038 1.060 +0.010 1.127 £0.015
AT A 25 I 2 5 1.289 +0. 054 1.178 £0.018 1.096 +0.015 1.169 £0.019
A A 25 1 R ) e A 5 1.379 £0.026 1.245 £0.014 1.138 +0.021 1.206 +0.011
F {4 33.673 18.294 19.234 31.724
P14 0. 000 0. 000 0. 000 0. 000
1) AR PEBE IR TR 2 ) B 452 53) Runt AHHE SR F 2.
MLIEH 75 2 K B BMSCs H SHH 114 25 AH X 3% 4 3

IR T A RS 2 I TE AR S 2H (P = 0. 000, P =
0.000) , 2F & 24 L35 = 77 & 41 K Bl BMSCs # SHH
HY AR AR Rk i T AR s A s (P =
0.000) . 4= 245 1375 Hp ¥ 4 41 K B BMSCs Hr Gli2
PR I AE O 2% 38 it 5 A R 2 I3 A v R o A
W, M ZEZR LGt L (P =0.341,P =
0.251) 5 45 24 1Ml & 7 J 41K B BMSCs 1 Gli2
HY AR AR Rk i T AR S G VS IR = (P =
0.001), L35,

- ————

Giz e -

GAPDH s il S S
® ® ® @ ®

SHH J3 ¥ 4 [N 5, GAPDH. Sy H- il I -3 - I A5t
A, ORI MIEH, @R = FHlEH, @
Sy I 2 LT AR 2, @D O A T 2
T R B, O A I 24 L i R A
4 SHKRRBWEIFERTHMP Hedgehog {5 S 1B i
BXEBEBREEBRMTERNULER

x5 SHRKRBHEEFERTHAMESP Hedgehog 5

OP F= %22 ¢l B 40 it 5 0 i 4 L =2 [0 1) Bl 2
WEWATHE , B WK FH B s s e o R
200 A S 0 B A B R TR R TR A 11—
MAERSOTE. BHLNAERE TSR EEAEETE
BB T 2 AN B, B A AR TR A R P oG
SAPERE . ALP OCN &5 B B bR 54, AT LR Bl s,
0 TE BN B B 240 i
B S B SR T, 0T LA R # BMSCs 1 B 4
AR BMSCs fE— 5 2% 144 T 1T LSS 6 R 05 41 i
B A R AR B A 4 A2 BMSCs BUE 34k A ]
HSAR AL, X BB OP 1 & A B EEE X, hel
RETA 5 MESCR AT S 1 AC, VA 97 OP Il PRAICR
U At AR IR R TT OP B H A2y,
A A R P U 2 S A A O ) A I B
ﬂﬁiﬁ% O T L 2 R 24 0 R A

ESEHEMR

Hedgehog fmv AT HRAEREEMERESH
BN Hedgehog {55 i {4 Hedgehog
(E5EH JHEZ /K Patched ( Pte) %% 575 11 Smoothened
(Smo) FI'F il % N Gli 7% , Hedgehog {55 8 11
1 Pich B4 4 Al @R Pch XF Smo BO4MHIVE A , (5
AL i Gl St 7 F A A% N ) Sh R L

SEEEXEANERENREE

; Runx2 | Osterix &5

21 51 A /AL, HHETF(xx5) Gli2(x £5)
BR2E I 21 5 1.012 £0.056 1.004 +0.020
25 H g4 5 1.020 =0.016 1.006 =0.011
AR 24 AR A 5 1.282 +0.061 1.256 +0.090
A 25 i rh A 5 1.450 £0. 064 1.434 +0.131
A TR 25 I R R e 2 5 1.712 £0.070 1.626 +0.080
FA& 135.992 56.920
Py 0. 000 0. 000
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