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W E HBYARTANE E 5 B A AR AR o 9] &R F 48 A8 (human umbilical cord blood-derived mesenchymal stem cells, hUCB-

MSCs ) 15/ R £ 5 3B S B0 AR BAE A AL, FiE % 24 2 10 B #siE CSTBL/6] /s R KA 2 xF A8 20 AE A 40 hUCB-
MSCs 2B Fo AN 7% fn 7 524 hUCB-MSCs 40, 206 R, st BAss AA3 My A4 LA PR REFRBELY B LR —NAZ

0.45 mm. % | mm 69 B B4R, 28 TRAEH 1B %2 A% 3 )8, % hUCB-MSCs 21 4k B 7% f2 7 B4 hUCB-MSCs 21/ &,
M ¥ B2 A E 4 10 L 89 hUCB-MSCs &% (200 AN fe, « wl™") , ey ad R4 A A 2800 R £ 3 B 1248 10 pl a9 A 22 2Rk &
WANRI RS L Rk, BB 2 X, 4NEE 5 BE A hUCB-MSCs 20/ R4 FAMNE e 5 R 4% (20 pl - ¢ ') F x84,
AEA 28 F2 hUCB-MSCs A RA XL FTEF AR KRHET  BMDRHHFRHET IR, 248, BELRES 2 X, BLHL LA
DNRGBU B AR £ VA Micro-CT LB DN RIR X TR B HME B MEM; AT R BE-FARAEZLEUER LT RTHME
H®BREFL, R B RE LT XA A (Osteoarthritis Research Society International , OARSI) 3% 4~ % % 37 4% B 1B T 4% sk 47
AR R AL E FEEN TR T R SMERAF 1 EIKREE al 4 (collagen type Il alpha 1 chain, Col2al ) fo & /it
4 /&% & B 13 (matrix metalloproteinase 13, MMP13) ¢4 22 &, &R OV KB AT REF LR E T HEMIE L R, R4,
hUCB-MSCs 2B An 4N & o2 75 B2 4 hUCB-MSCs 2L/ R X PR T MR FAA RGO B F EH F T AR 48 (LSD-t = 18. 425,
P =0.000;1.SD-t = - 10.186,P =0.000;1.SD-t = —7.487,P =0.000) , 4k 2 5434 & FALA 28 (1SD-t =7.242,P =0. 002;LSD-t =
-5.243,P =0.006;LSD-t = - 5.441,P =0.006) , & F B JFE ¥ K FTHEA 48 (LSD-r =7. 575, P =0. 002; LSD-s = - 10. 005,
P=0.002;LSD-t = -5.409,P =0.006) , & 4 &3¥ % THA A (LSD-t =9.166,P =0.000;1.SD-t = —10.014,P =0.000; LSD-z =
-9.147,P=0.000) , F N2 5 & FE 3 FAEA 28 (LSD-t = - 9. 120, P =0. 000; LSD-t = 10. 375, P =0. 000; LSD-t = 7. 650, P =
0.002) ;hUCB-MSCs 4§ 4B 45 T4 BB 48 (1SD-1 =3.027,P =0.039) ; A A &AM 2 8 H ik, £ B A5t 3 & L,
QI RBEAYTRFEFRRFRBEEALELER, SxrBafan ERA N KX FRFREWE; 5EA A48 L, hUCB-MSCs 21
Foih B o7 BEA hUCB-MSCs 200 R % 9 3 ik T4 42, B 20 hUCB-MSCs 284w 4h - 7% f2 7 35 & hUCB-MSCs 28/)» , OARSI
KT AR 48 (LSD-t = —11.762, P =0.000; LSD-t = 10. 947 ,P =0. 000 ; LSD-t = 14.779, P = 0. 000 ) , #} - 7 fo 5 % 4 hUCB-
MSCs 48 7a 3 B8 2840 &, OARSI 3% 4 3 4% F hUCB-MSCs 28 (1SD-t = - 5.635,P =0.005;LSD-t = —3.443 P =0.026) , 3} }& 28 /) §,
OARSI 3 & F 4M i & d2. 77 34~ hUCB-MSCs Z1(1SD-t = =5.914,P =0.004) , @ M £ %5 55 K 3 F Col2al F= MMPI13
KA EMA LR, P82 hUCB-MSCs 28 o4} B o7 564 hUCB-MSCs 41/ R e % ¥ 35 8e 471 K 305 Col2al 8 bk & ik @423
K FHA A (LSD-1 =9.863,P =0.000;1.8D-t =45.990, P =0.000;1.8D-t = —17.406,P =0.000) , #} 57 fo 7 B4 hUCB-MSCs 21>
B2 8 B4R R 88 Col2al ek & ik @42 K F hUCB-MSCs 8 ( LSD-t =3. 623 ,P =0.022) , 4k ¥ #% o 7 £ 4 hUCB-MSCs 28 4=
hUCB-MSCs #i/)s % 3 F 851 R 4k F Col2al PR R A @ AR5 3 R4 6) 2 F3) Rt F &L (LSD-t = —1.643,P =0. 176;
LSD-t =0.533,P =0.623) , #+841 hUCB-MSCs 284wk K& o 7 B4~ hUCB-MSCs 22 MMP13 e b 4m AL 4% b b 39 4% T 45 A 48 ( LSD-
1= —14.299,P =0.001;18D-1 =9. 688 ,P =0.001 ;1.8D-t = 15. 638 ,P =0.000) , 4} & o 7 B4 hUCB-MSCs 28 MMP13 Fa 1 29 i 3%
& Hof% F hUCB-MSCs 4w 3+ 1848 (LSD-t = — 11.488 P =0. 007 ; LSD-; =3. 578 ,P =0.023) ,hUCB-MSCs £ MMP13 [ 4 %8 foL i &
Wi F At B (LSD-t = —9.425,P =0.000) , 5t :4ME & o5 BA hUCB-MSCs #t A 2 & D A XV R B HFRR T #, 5
B BT AR, HAE AR T 5 LA Col2al 4 &k Fedp 4] MMP13 69 £ A %,
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Bushen Huoxue Fang ( %' i If. J7 ) combined with human umbilical cord blood-derived mesenchymal stem
cells against knee articular cartilage defects in mice :an experimental study
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ABSTRACT Objective:To explore the effects and mechanism of Bushen Huoxue Fang ( %' Vi Ifi. J7, BSHXF ) combined with human
umbilical cord blood-derived mesenchymal stem cells( hUCB-MSCs ) in repairing knee articular cartilage defects in mice. Methods : Twenty-
four 10-week-old female CS7BL/6] mice were selected and randomized into control group, model group, hUCB-MSCs group and BSHXF
combined with hUCB-MSCs group,6 ones in each group. A cylindrical defect(0.45 mm in diameter and 1 mm in depth) was created on the
articular surface of trochlea of femoral condyle with a needle in mice except for the ones in control group. At week 1,2 and 3 after the mode-
ling, the mice in hUCB-MSCs group and BSHXF combined with hUCB-MSCs group were intervened by knee intra-articular injection of
hUCB-MSCs suspension( 10 wL,200 cells/uL) ,while the ones in control group and model group with the same dose of normal saline. All
mice were intervened once a week. On day 2 after the modeling, the mice in BSHXF combined with hUCB-MSCs group were intragastric ad-
ministrated with BSHXF concentrate in dosage of 20 wL/g,while the ones in control group, model group,and hUCB-MSCs group with the
same dose of normal saline. All mice were intervened once a day for consecutive 4 weeks. On day 2 after the end of intragastric administra-
tion , all mice were sacrificed by cervical dislocation and their right knees were harvested. The bone microstructure and cartilage degeneration
in the knee articular cartilage defect zone were observed by using Micro-CT and alcian blue-hematoxylin( ABH ) staining,, respectively , and
the knee articular cartilage degeneration was evaluated by using Osteoarthritis Research Society International ( OARSI) score. Furthermore ,
the expression levels of collagen type Il alpha 1 chain( Col2al ) and matrix metalloproteinase 13 ( MMP13)in the cartilage of knee articular
cartilage defect zone were detected by using immunohistochemical staining. Results : DIn the knee articular cartilage defect zone ,the control
group, hUCB-MSCs group and BSHXF combined with hUCB-MSCs group exhibited higher bone mineral density and bone volume fraction,
thicker trabeculae , more trabeculae ,and lower trabecular separation in cancellous bone compared with that of model group(LSD-z =18.425,
P =0.000;LSD-t = —10.186,P =0.000;LSD-t = —7.487,P =0.000;LSD-t =7.242 ,P =0.002;LSD-t = —5.243,P =0.006;LSD-t =
-5.441,P =0.006;LSD-¢t =7.575,P =0.002; LSD-t = —10.005,P =0.002;LSD-t = —5.409,P =0. 006 ;LSD-t =9. 166, P =0. 000;
LSD-t = -10.014,P =0.000;LSD-t = -9.147,P =0.000;LSD-t = -9.120,P =0.000; LSD-t =10.375,P =0.000; LSD-t =7. 650 ,P =
0.002). The hUCB-MSCs group displayed less trabeculae compared to control group(LSD-¢ =3.027,P =0.039). Further pairwise compari-
son among other groups showed no statistical significance. (2)Compared to control group,the knee articular cartilage degenerated more obvi-
ously in mice of model group;while, compared to model group, the mice in hUCB-MSCs group and BSHXF combined with hUCB-MSCs
group exhibited slight knee articular cartilage degeneration. The OARSI score was lower in control group,hUCB-MSCs group and BSHXF
combined with hUCB-MSCs group compared to model group(LSD-t = - 11.762,P =0.000;LSD-; =10.947,P =0.000;LSD-t = 14. 779,
P =0.000) ,and was lower in BSHXF combined with hUCB-MSCs group and control group compared to hUCB-MSCs group ( LSD-t =
~5.635,P=0.005;LSD-t = —3.443 P =0.026) ,and was lowest in control group(LSD-t = —5.914,P =0.004). 3The positive expres-
sion area of Col2al in cartilage of knee articular cartilage defect zone was larger in mice of control group, hUCB-MSCs group and BSHXF
combined with hUCB-MSCs group compared to model group(LSD-z =9. 863, P =0.000;1SD-; =45.990,P =0.000;LSD-t = — 17. 406,
P=0.000) ,and was larger in mice of BSHXF combined with hUCB-MSCs group compared to hUCB-MSCs group ( LSD-¢ = 3. 623, P =
0.022) ;while , the BSHXF combined with hUCB-MSCs group and hUCB-MSCs group didn’ t differ from control group in the positive ex-
pression area of Col2al in cartilage of knee articular cartilage defect zone in mice (LSD-t = - 1. 643, P =0. 176;1SD-t =0. 533, P =
0.623). The proportion of MMP13-positive cells was lower in control group, hUCB-MSCs group and BSHXF combined with hUCB-MSCs
group compared to model group(LSD-t = —14.299,P =0.001;LSD-t =9.688,P =0.001 ; LSD-z = 15. 638 ,P =0.000) ,and was lower in
BSHXF combined with hUCB-MSCs group and control group compared to hUCB-MSCs group, and was lowest in BSHXF combined with
hUCB-MSCs group(LSD-t = —11.488,P =0.007;LSD-t =3.578,P =0. 023;LSD-t = —9.425,P =0.000) . Conclusion; BSHXF com-

bined with hUCB-MSCs can significantly improve the bone microstructure ,and repair the cartilage defects in knee articular cartilage defect
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zone of mice. It may exert the effects by up-regulating the expression of Col2al and inhibiting the expression of MMP13.

Keywords knee joint; cartilage, articular; mice ; cartilage defects ; mesenchymal stem cells; umbilical cord blood ; Bushen Huoxue Fang;

bone microstructure ;animal experimentation
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W R R TR DIRE . RO T R g 22
SR BT B H R AR TS AREAE g, il R R o
PR RAE KA. Hageit, 23k 60 & DL E AR,
10% {19 Y3 P 0 18 % 1) L P A7 16 i & 5 | At
JEEE N KR SR B S O A R EFSE (H 24
AIAR AT N B R

8] 78 Ji T 21 fifd ( mesenchymal stem cells, MSCs ) &
—RUE A IRER LR T A B a K [ R
FAGE R 2RI RARES o ek AR I
[a] 5 55 T 48 ifg ( human umbilical cord blood-derived
mesenchymal stem cells, hUCB-MSCs ) E. 5 K #f %) i
B R MR TS RE . B T AN
S0 VR ARG PRI A 10 5B 5 7, hUCB-MSCs
W TERR B U318 52 SR PRSI EE B A

WA AESE , 255 R R B B B A B A
S B I R AT VAR R TR I R TR
HHITRT 7 BT 8 B 07, F BORE 13 T8 BT 7 38
FAT AT A FiT 9 F 5 © UE BT, b B 3 I 5 AT R MSCs
AT AT A 0 E R S AL A= I 3-8 By, AT
P HE R A AP 3 BT 1 B e I 4R el 6% ( collagen
type Il alpha 1 chain, Col2al ) B8 3 , 8 i n 33 & 4
UGB R SEAECT . T BN S I B A
hUCB-MSCs 15 52 Jg 5 19 R 45t i) R5CR Fm] BE A AT
FARLE, FATHEAT TR S SE 5, BLSSS RS AT o
1 RS
L1 smezhty 10 FiksErt CS7BL/6) /N 24 1,
TRBTRE (20 +5) g, 249 b iV B2 24 K27 3 ) S F 5
tC I, Zh Az P VF A IESS- : SCXK (#f ) 2019-0002
SRR I SRR R P R 25 Ko sl W) SRRk e o
DT, LR TT R AW B2y R SER sl A B S
I oA ), RS . TACUC-20220418-23
1.2 SRR hUCB-MSCs (B &) SCHE A P HOR
AR 4% ZRPEE (R RFEELH) 14% &
TR R A A T A TR A A R A ] |
Fr] /R 87 ik — 7 AR & (alcian blue-hematoxylin, ABH) ( 3&
Sigma A H] ) , Col2al B yEREHTIA (HE[E Abcam 24

Al , bt B 54 JE 2 F i 13 (matrix metalloprotein-
ase 13, MMP13) fi5g R (95 [E Abcam A H]) , BELL
7 1 ( phycoerythrin , PE) AR &2 9¢ )G & (fluorescein
isothiocyanate , FITC) . %% 5% 2 51| 3 1% & 11 ( allophyco-
cyanin, APC) | PB450 ( 75 JH IO 1E A0 A4 9 F £ A [
YNEIDE

1.3 SCIS{UEE  XS-205DU #U e 7 KO (H 1 Mg ds
h—-FCRIZ N H]) , VIP 5-Jr I 2B K ML ( H AR A
w]) , EC-350 A4 240 HEAL ({8 [ 6 R ) , HM355S
AT 5] BB (A Microm 23] ), S5 A9 F1L0 fdn
RS (i E % 5 A ] , SkyScanl176 #1 Micro-CT
( LLFIBS Bruker 23] ) .

2 7 &

2.1 WNEFEILARBRESE FNEEM 59 H
BB 9 g KEMP 4 g MU T 6 g MIFEF 9 g 1Lz
16 g L1463 g l1Zh6 g HE 3 g WA 6 g Bk
6 go PIEERIBI N 10 f5 i 60% L FERIFLE 3 K,
HARZGYIN 12 A5 R K MR AR 3 WK, e B B2 3R )
HUKSEW Fe iR 5 5] R T 1.7 g 4251
AR

2.2 hUCB-MSCs FRBETE WPEEHE 4 AW
hUCB-MSCs, 40 i K 2 55 3% 1. 80% ~90% I 347 4
o JH0.25% JHHE B IR FIHAL 1 ~2 min, 900 x g
B0 15 min, YiCHE 40 LU0 3, PBS PR 3 K, il ik
600 L [ 20 Ml . B 4 SN, B TR
100 wWLAH LA , P43 3 1) 48 oo A L PE FRic Bt
A CD34 FITC #5ic Pt A CD45  APC Fric 4T A
CD90 .PB450 Fric 4T A CD29 £ F ik 20 pL,
WEGIEE 15 min, PBS P 2 5, FH U =X 40 MUK
T2 JfL 3% 181 bR 75 4 CD34  CD45 , CD90 , CD29 [y
2.3 HESEE K24 HUNREPREE R
F 4’5, WNBERLEC - 3R B B 24 g2k 2 (4l
SRTE/NERGR ST I, R 24 A BEPLECF /N BR HE
7 BEHLECTHET 1~ 6 XF 1 1) /N BRI A T B2 T ~
12 XF R /N BRI AR 2 (13 ~ 18 X I 1) /N ERAI A
hUCB-MSCs 41 .19 ~ 24 X )i 1) /)N BR 40 AN B T 1 77
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HXG hUCB-MSCs 2H ., F & e Pl v v 4 /D BRURR I
MEFFFARE b, /NI A i & K F R 38T
o W/NEEEE NOMSEIE T 1, B o B i 3 ]
FEIR A, 1 S MBS i B ol e i 1) AP, . 2%
RS, 1 mL VRS R Sk (U5 266) FE A5
R4 \hUCB-MSCs ZH 1 #h ' 5 1L 77 Bk & hUCB-MSCs
2/ RSB RIE ZE 6T T b — AN B A% 0.45 mm
1 mm ABEFEE B o AR BEER K oh gk bl 0 )5, &2
i AR, B R S . XA/ BUR A TR
FER TR 5 3, AE A BB R0 22 G 19 10 AS AT e
SIS

2.4 AYFM KA TEBESH 1 E2 [,
553 J&, 1] hUCB-MSCs £ , #h'5 i 1fiL. 77 156 & hUCB-
MSCs 41 /) LU 5615 J P 1 41 10 wL (1 hUCB-MSCs
V(200 N4 - L) 1) HA 4 RIS TR 2 /)N BRI
KATIE NTEST 10 L (g AR BRER K 45 4/ RS 4 R i
SR WEBUEHE 2 K, #MNETE 07 B A hUCB-MSCs
YU/INRZG TN G I VR 4R (20 L - g~ ") HEE L 0
W2 A2 Ff1 hUCB-MSCs 41/ Bl K44 T4 8k
FRERKHE R 2 /NI RBE S 1R, 34 1, /D
FREE 1 25 24 e B N3 ) 4R 2 1 RRUT 3R 1) 54K
R AT

2.5 LIGISHRVIEE

2.5.1 /DRI B XA st HEE
SERUEHE 2 K, A U4 2 /N B, VTHON BRUA g
KT o B IR DG Fn A FH ) B A 47, & T Micro-CT
HY 6 b, DUBRE 8 v Ay O R RS R X, X
HR RN AT AR, A T R WA/ R
TSR 0 R DX s 4, 7 CTAnL. 10 3R
AN E A BT B AR N RO
IINGRJEE R R B N B

2.5.2  /NERUBOCT R B X A E 1R AR T ISR
Micro-CT R #4505 B /N BB iR A B T 4% £
FHBEREE 3 d,14% £ %0 IR BNiEs 14 d,
K MR 24 h 5 WK, E LA A D) R, U0 R R
BEA 3 pm, BEMLZE A 4/ B T bl A, iF
17 ABH Jefn, 7862 BAEE N A REER . R
FH Tmage J #{45%F Yo 0 18 fE 47 A 385, SR A 1 B
FeTT RUTFFE F 2 ( Osteoarthritis Research Society Inter-
national, OARSL) PF 43" 1k 5 47 45 1B 725 15 L,
OARSI P-4 iy 18 A8 B ™ 7

2.5.3  /PNERUBEOCT OB B X 3K Col2al Al
MMP13 SRkl FEHLEEIAS 24/ B o I
VIR FEFPIE RN W B2 4 b, SRS TR AR B — Pt
4 Ciwi o 552 KigmFEE P = HIFE 30 min, &
JETEIN DAB B5% . fe)a, 7E WAEE NI R AL
8o R Image J 24X EUR BEAT 438, W 5 Col2al
FFP: e 2k T AR AT MMP-13 BEA: 20 0 o B CE i 40 i 25
A AR A E AR E) o

2.6 HEFHIT R SPSS25.0 HF# T HIE ST
A3HT, X BRZH B2 hUCB-MSCs 24 Jz #1534 1M 77
4 hUCB-MSCs 21 /B #8511 6 B L R B A 8 i
INGRIRRE B/ INGERCR BN B Col2al PR R
ISTEB  MMP13 BH 1 4 M5k o B 00 20 () B 44 L 3 3
KB 207 25 00, 4L 18] 6 L4240 R LSD-¢ 46
5 A KK o =0.05,

3 & B

3.1 hUCB-MSCs REEFLER 204050k
4% hUCB-MSCs H CD45 BHE 4L H 2R A 99. 92% |
CD34 [HM:ANM L%k 99.96% ,CDOO (1) BHPE 4 i kb %
4 98.85% ,CD29 HyBHPEANIL L35k 98.06% (& 1) o
3.2 MEBRXTHRERAREREMUELER &
5 55) B v B AR 21 F hUCB-MSCs 41464 1 H/NRIE
T A0, A 6 HU/NER A S A S 5 M /N R, Herp
X HE A F#D B 3 I 7 16 & hUCB-MSCs 414545 2 H |
BIAIZH A1 hUCB-MSCs 2454 1 H/NER, B8 48 11 i
WP LIS, % B4  hUCB-MSCs 20 F M 5 355 1 5
15 hUCB-MSCs 41 /)N BRI G 1 B0 Sl A3 DX 1 1 8 T
B B ) 5 T AR 4] (LSD-t = 18. 425, P = 0. 000;
LSD-t = — 10. 186, P =0. 000; LSD-t = — 7. 487 ,P =
0.000 ) 5 A4 241/ BB G 300 Bt DX B A8 oL B 4%
FELA, 2 RG24 L (LSD-t = - 1.336,P =
0.253;LSD-t = — 0. 478, P =0. 653; LSD-t = 0. 544,
P=0.610), XFHEZH hUCB-MSCs 41 FIEN G5 1 7 5
4 hUCB-MSCs ZH /]~ BRUBE G 15 38R0 SR DX A s o i
PRFR A B0 i T4 (LSD-t = 7. 242, P = 0. 002
ISD-t= —5.243,P =0.006; LSD-t = —5.441,P =
0.006 ) ; HA# A/ BB P BB IR B B L 3, 22 57
KIS X (LSD-t = 1. 410, P =0. 231 ; LSD-t =
1.600,P =0. 185;1SD-t =0. 010, P =0.993) . %t &
2H \hUCB-MSCs 4 Fl &b ¥ 35 1 75 Bk & hUCB-MSCs 24
ANECE AT BN R R TR (LSD-1 = 7. 575,
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P=0.002; LSD-t = - 10. 005, P = 0. 002; LSD-¢ =
-5.409,P =0.006) ; A5 241/ BUBAS T B /N R R
FEHAS, 22 R G i 2HE L (LSD-t = - 1.847,P =
0.139;LSD-t = - 0.222,P =0. 835; LSD-t = 1. 124,
P =0.324), %}H&ZH hUCB-MSCs 20 Flh 1535 1 7 B¢
4 hUCB-MSCs 21/ A8 BT E /NP 50 2 TR
(LSD-t=9. 166, P = 0. 000; LSD-t = — 10. 014, P =
0.000;LSD-t = —9. 147 ,P =0.000) ,hUCB-MSCs 41
FAJFCR /N G B /0 F X6 B4 (LSD-t = 3. 027, P =

human CD45: P2 human CD34: P2

0.039) , Haa 4l /N Bl b BT i /N R4 1 22 R 3 T
it 2 & X (LSD-t = 2. 301, P = 0. 083; LSD-t =
-0.752,P =0.494) ., %} f&4H  hUCB-MSCs 4 Fith 'S
T M7 65 hUCB-MSCs 2H /)N B W Jot B /N GE o B
INFHRERIZH (LSD-t = - 9. 120, P = 0. 000; LSD-t =
10.375,P =0.000;LSD-t =7.650,P =0.002) ; H 2 %%
/N E BB/ NI B R LU, 22 R TG R
X (LSD-t = —=0.905,P =0.417;;1.8D-t = —0.526,P =
0.627;18D-1 =0.202,P =0.850) , WLE 2 .31,

human CD90 1: P2 human CD29 1: P2

300[VIL(9992%)  VIR(0.08% 4001721,(99.96%)]  V2R(0.04%) IV3L(1.15%) | V3R(98.85%)| 200FVA4L(1.94%) [V4R(98.06%)
b I 300F I
%200__ 5200: %200; %
O o o} L S1ooF
100 L + 100F
O- . bl 0 4l 0 1 Ll .. PRRTITT B 0— 1 L . O' PRI u__
104 10° 10° 107 10° 10* 10° 10° 10° 104 10° 10° 10* 10° 10° 107
CD45 FITC-A CD34 PE-A CD90 APC-A CD29 PB450-A

&1

ABFELERRTHERRBUEESER

(1) X HR4A (2) B (3) N\ JBat XL ) 72 5 1 4t i 2H (4) b EF i I 16 N B 4 I TR
FoR T4l
B2 #ZYTFHRNBRBRXTHREHRIRE Micro-CT B
1 BAYTFRENMNREXATRERBRXERREMEMSE
3] AR/ B LEREN AT BN/ BANRE R, BNREE/
- H (x+s,g-cm™’) (xxs5,%) (x £s,mm) (x£s,/ -mm™") (x =5, mm)
X HRZH 4 0.455 +0.021 68.807 +1.211 0.104 +£0.008 6.861 £0.351 0.103 0. 006
FRAIZH 4 0.212 £0.010 44.227 £5.753 0.061 =0.006 4.679 £0.216 0.145 £0.005
hUCB-MSCs" 4 4 0.495 +0. 047 65.414 +3.987 0.116 £0.008 6.194 +£0. 149 0.107 £0.004
FINERGWag iy
hUCB-MSCs" 2 4 0.473 £0.058 65.385 £3.502 0.106 £0.013 6.309 +0.221 0. 106 +0.008
F {8 41. 600 24.297 21.377 43.464 37.275
PH 0.000 0.000 0. 000 0. 000 0.000

TE 1) NG L 19 52 5T 40
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3.3 MNEREXTREHRRXEKET Lxléﬂ.iié'%?_n%
SEIG AR AR I ZH F hUCB-MSCs 4144 1 H/NESE
T 3 % REZH R B 3 1l J7 B 5 hUCB-MSCs zﬂ%ﬁ 15
/N RS Y S T AN B, B S it 1 3 LG
B o X HEZH /)N SRR O T 80 36 o S IR i, B R 2 /)
BB OG99 1B 2k T 4t & K €5, hUCB-MSCs 4 Fl kb
T 1M1 7Bk hUCB-MSCs 20 /)y BB 5 57 801 2 ot 25 £
AR TR, €0 B AR R ™ (11 3) o 45 /R
OARSI W53 22 A geit= 2 X[ (0.387 £0.541) 47,
(4.672 £0.325) 4%, (2.330 +0. 178) 4%, (1. 517 +
0.176) 4y, F =85.781,P =0.000) ], %} &4 . hUCB-
MSCs £ F1 #b ¥ 75 1l J7 Bk & hUCB-MSCs £ /]y [
OARSIFE M X F A A 24 (LSD-t = — 11. 762, P =
0.000;1LSD-t = 10. 947, P = 0. 000; LSD-t = 14. 779,
P =0.000) , %M i Il B4 hUCB-MSCs 20 Fixt iR 20
/NEL OARSI 43 # /it F hUCB-MSCs 41 ( LSD-t =
~5.635,P=0.005;LSD-t = —3.443 P =0.026) , %t
HEZH /N B OARSI P48 T #h ' ¥ 1L 75 3K A hUCB-
MSCs 41 (LSD-t = —=5.914 ,P =0.004) ,
3.4 PREXTHRERBRXEE Col2al i1 MMP13
RIEZENELER 24P T UG Col2al fyEdifbss i
R N RRAH /N B £ T Col2al PHME 263K X Bl 2,
TR HLYE R K B 24 /N BRECE JE it Col2al PHME R IA
DX B 7 ELYE L) 5 S5 A 7R 41 A HE , hUCB-MSCs 41 1
MBI 5 B A hUCB-MSCs 20 /)N BRUCE $£ Col2al

PR3k DX 6, ) 0 AR R Y L S 8 K (& 4) o Xt
HE4H hUCB-MSCs 21 Fl#h & 3 1fiL J7 B¢ 4 hUCB-MSCs
20 /N BB R Sl IX R Col2al FHPE R 3K THI AR
KR TR 4] (LSD-t = 9. 863, P = 0. 000; LSD-¢ =
45.990,P =0.000;1SD-t = — 17.406,P =0.000) , #}
I I 5 B G hUCB-MSCs 2H /)N BB 5 55 3R k4t IX.
BB Col2al PHM: 5 ALK F hUCB-MSCs 4 (LSD-
1=3.623,P =0.022) , %N 1ML 7 B 4 hUCB-MSCs
Z1F1 hUCB-MSCs 21 /1N BB 56 15 51 i 451 X ?kﬁ"
Col2al PHVEZ A TH A5 X BERZL Y 22 S ¥ o gt it 2#
Y (LSD-t = —1.643,P =0. 176;1LSD-¢ = 0. 533,P =
0.623), %2,

59T TG MMP13 Gy 2 A 45 R 0« BRI 4
/N MMPL3 BHPEAH A7 6, AR 2 s S
KA H, X B 4 hUCB-MSCs 40 1 %h ' 3% 10 J7 B¢ &
hUCB-MSCs 2H /]y i, MMP13 BH 14 41 it %5 B W ik 20>
(K5) . XFHEZ1  hUCB-MSCs 41 Fl b 06 1. 5 B 4
hUCB-MSCs 41 MMP13 P4 20 g 55 o5 bb 349 1% T 45 A2l
ZH(1LSD-t = —14.299 P =0.001;1LSD-t =9. 688, P =
0.001;18D-t =15. 638, P =0.000) , %M I 1 7 BE A
hUCB-MSCs 41 MMP13 [ 14 40 #d ¢ 5 i F hUCB-
MSCs ZH F1%f B2 (LSD-t = —11.488,P =0.007 ; LSD-
t=3.578,P =0.023) ,hUCB-MSCs 2] MMP13 JH {40
JLES 5 L T B4 (LSD-t = —9.425,P =0.000) ,
W2,

ABHY: A%,
%100

ABHY: A%,
%200

ABH Ay TR B~ IR AR ZR, O BEZL, @SRRI L, ()R S A1 L[] 2 5 T 4 MO.2EL , (4 g 43 it 75 196 3 AT 7 1. ) 52
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Oy} BRZH, @RI, By NS 1L 1] 52
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TN, @ B A7 I 5 A AR L) 5T T 40 O 4
ALAPIERKEER ol FREVRRAZUFZRNER

o =

seppnsipey | ol
Yefs, %100

AL
Hefs, x400

Wyt B2, @RI, By A ML 18] FE 5T 4R A A, @ 40 B 15 M)y 5 NS5 AL 18] 56 T 20 B 4, 20 (% Sk 1 ik
J4s e R g 13 B4 .
5 HYTFHRENMNRXTHREBEATEREEEAE B3 RENERALAUFRNUER

R2 HYTFHEMIXTREBEAAFIEREERR ol EAERIARMEREEEQLRE 13 FAEAMRE S

g1 BeAR/ T Col2al” PRk ILIRY MMP13" B PEGH AL e/
(x £s,mm") (x£5,% )
papiiti:| 5 42.904 £5.269 19.334 £1.411
FETRIZ 5 12.715 +0.584 50.705 £3.529
hUCB-MSCs" 41 5 41.261 £0.902 29.707 +1.282
FNEFIE M5B hUCB-MSCs" 4 5 48.936 +3.557 14.397 +1.929
F A 75.444 157.005
Py 0.000 0.000
1) NS LA 7E T T 20 52) TR R AR 1 od 4% 53) 30 48 8 G 13,
4 It g LR E N B /DR IR HE N . B, B OC T ReE

BT R M2 R A, s i UURRMER BHEE T R TR M IE R
WA . ERE SR BRI TR B g RS MO BRSO B L, AT Ak R A o e]
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R SO R A BRI R A B B
LN oy S LN i Esy RN N cp e = B
f—ANEEREY . FEABIT A, AT K% PR b
PN B B T B B L AR B N R R B
R B /NGRS /NG Ay B R RN . X AR
TN BEIR T BE S0 BRBEIR , AT R i 25 4R
B R EH R B, H AT, AR R R R AR AR B I R
RITHCEA 0 H W 3k m 4 =28 1 BRIT B
ST RIATATT o RV X e Ty VAR IR T O
P07 TS T — 28 BYTARL AH AR T IL IR ) 58 AR 1)
R B, S TR R B I i R
R E A R A

AR, T AR A E RGBSRt T —
Tl AT BT B3RS SR (HIA YT A B AE T 4 T4
NRERS IE 3 73 AL BB S 0L . MSCs 2 — 2
WA e dn i, B AR L A R T R i &
LM RES RS S BT LR I S W A e A
T A P R 2 S AR B AL AN B e AT e
PAT Sy 20 VR R T 40Ok SE A 2L 38 B B
FERATHE XG5 6 v, MSCs B A 2 16 97 01 Bk 3t
T FE AR A YR . HA AR A T SE A 2 Rl
—JEH I MSCs S N HCE A, R Ak e
HRIEN S 3 g IRATA A MSCs 597 5B 4t 42 43t
TEE K. MSCs RIRUE T B8 5 i
I PG 7 B kS L2 P2 4, %P4 46 52 5 AR A R R
VR o o, BRI 2 [F) P Ak MSCs 19 3
TR, X LSk U5 Y MSCs 1,2 8K H AT 24 5 315
flg MSCs"*" . 4R 1M, 5% F hUCB-MSCs HL il i #F 5% if
HINER A . Wang 25 (e 6 B, 550 05 T B 10
MSCs # L, hUCB-MSCs H. 75 # L () B 745 24 36 7 4
fiE A5 A PR AUBR B B3R B R RSP g
PR £ 3% R 4L HE J1, {2 hUCB-MSCs H A 5
T () SEREE S 38 5 AT RS0 ), I fig B R A2 4 AH G
OB A R T Ay . AN, A BIF Y S B
hUCB-MSCs # b F 3 U8 F 8 6 19 MSCs 4 F T1&
EICEg TSI

“HE” VRN AT R 2 I A AR A AR B R
) A R0 R R s AR R 5 G SVE . BRI — A
BRI ABEZS . BN ER R ST EEY
TR . B H R LRERUE SR, BB MESS G 1. #b
B G I R G 4 o AR B 2 07 A A ARk 3

ok, HLAHNEF I I A R 2 Ak I R SR
TIGYT B R R, BB G i £ i R AR s G 19 2
fE. HATC A MHICHTFHRE , #M B I I 7 e i 4%
Wnt/B-catenin {5 5 i %, [/ Wnt2 | B-catenin , i
G -3 1Y FR A i, DT B A A e T,
BT 24 P R D 1 P, 2 I AR O Y
TR R B L 7 A B S g 4 o) PR R B
Bl F-o MMP3 LA -6 (93838, 5 9 0E S,
IR O SR A ML A7 O I A, DT A 2 B A
R,

T R AL W e R W T EAU AR B R K B B RR & Tk
R R IR fA 2R 55 A B d M A S P i %
FEAEYAVER AN 3CE S50 OR3P R A
TS 51 2% . ERE RS R, G R LA
FERME B R 2 R AR . — okt , b R iR AR
FEEE R IINER B IR AhH P SR 1) 3238 ot 23 PRI, X W
B BUCH A I AP RE BT R B A 0B 2 245 0 A B AR
AR ERB 20 A 5005 o e G A R A SR A
FIRKF, AT AR A R IR AR R B . IRt 7
AHFFEH, FRATR A ABH Y (0 6 0 51 32 ot v i PR
BRI RGE , LIPPAE 3O RS R EE . &I 3
FA) A 0L s T T A e SR M , € 0, O R A AR e
RO 238 1 AR, O IR AR, 0 R A A
F AR TRZE /N BROC T OB R AR B s SRR AT A L,
hUCB-MSCs 41 FlI#M & i I 771565 hUCB-MSCs ZH /)N )
KRB IR,

Col2al J&HK B 21 M /ML T 1) 32 B4 B 4, LR
i P EOCTT AR R EER A . MMP13 2
MMPs %) — 61, Bl LG R ECE H 1 Col2al FIZE
PSR A A, HL K T S B A %
FEAMEFE R, FRATTR e A 234k 2 e G R I/ U
TR A X ACE Y Col2al Fil MMP13 [ 3R ik,
Kl 4 Hr R 3R Col2al AYPHIEZR L, AR # ik
WA, A IT 45 R R 5 R 4L A, hUCB-
MSCs £H b B 3% 1L 5 BE 4 hUCB-MSCs 20 4 /)8 L 8K
BT Col2al PHEFRIR W2 A, BRI 2 417N
OE FE A AR KOS B B, B AN, AT
hUCB-MSCs 41 , #}M5F i 1l /5 §X 5 hUCB-MSCs 21 3K
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