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g %% X (KOA)W A B R REEHIRE, FiE O s EH P, L8 8 Bl# SPFA C57BL/6 A /s
R0 R, RN F R Er ABRFRE BAE ANEREH B, H810 2, FR128 . KM micro—CT.
HE % & UL Z B3R T 5 T A O E R B BRI B 420 SDF—1 % B 3% ; qQPCR . Western blot #4)
Z\éﬂ)ﬂ g% A B F mRNAZ IR FfeZ ot kit s, @ ML P,k R 4 Bl¥# SPFA C57BL/6
s B, SRR AR BE NS BE R 3R BUR AR, BMSCs, R X 4 I AR R BT PR B am Rt AT KT 5, iR ik iR AR 1R 9m A
MOHEL %#M%émﬂ@éy\ﬁ G4 FHA AN A A sh—SDF—120 sh—SDF—1+ 4§k i i 4a 548, %
JA R JR 5 B LA &40 BMSCs it #5 1 0 ; I ) #7 35 | Collagen [1 % 9% 4m fen 57 4+ & WL 55 &40 0 0Lk, 37 AL e
O R A BRI &4 SDF— 1 CXCR4 8 & K. 5% JE ; QPCR A2 ] &40 )2 § 48 5% A 42 B -F mRNA 4%
FARF, R O Ehd AP HEHEFLEE (micro-CT.HERE)E 7. 5B F R4 b4k A4
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HOREmBHBN A EL, XTALRLAERALR T BRFRAREK AL SDF-1 K aMat it 255 ;
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BF Remrbdr , B A 412 § £ 42 A 4% B F (SDF-1,CXCR4 MIP—1a . MCP—1 MIP—13 . RANTES,VEGF,
G—CSF.NCAM—1,MMP—2) #) mRNA %% F/K-FFo K G 4047 £k B35 (P<0.05); 5 LA 40 b 4%, 4R B
i) X AR F mRNA M FR PRGOS AL EHFH(P<0.05), @ @A EE P, BMSCs £
JeR X AR KT :CD44.CD105 2 A& L ,CD34 2R A . B JEF MOIMEA 100 B, SDF—1 3 B B ¢ &
Ko BMSCs:‘iﬁ%\rﬁkwﬁ"/\%“ﬁ#&vﬂd LR B 5 R G, sh—SDE—1 2828 Jo &) R I X 3% iE 45 64 2m
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3, sh—SDF—148)2 £ X 423842 B 5 69 mRNA 35 F K -F BAK(P<0.05) , AN B A A 4003 £ X 48R4 B T )
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BB 7 & (knee osteoarthritis , KOA ) 52— F#1 L)
PR AR FERERROE , S B O S5,
FOCTEIE LI Re R B B THE AR
ZAZE S E RN, — B AR IR AR XS
WAAESE  BUE KOA IARGAYT ™ H A2 BIFH AT

‘B i 8] 78 BT 1 4 Bl (bone mesenchymal stem
cells, BMSCs) A H H A5 ACE B 55 2 w43 i
FE R B0 — A T B U TR 2 i 5 ) el
TAE . HALBIJT , BMSCs Al i I 5L 75
KGFERB L2 5BE, Hrb, B F7E
BMSCs JH 5 v SCHEAE H , JUH 2 5 J5t 40 i A7 2
“F—1(stromal cell-derived factor—1,SDF-1) 7] i i 5
CXC HafLIH 52K 4 (exe chemokine receptor type 4,
CXCR4) 454 % L SDF-1/CXCR4 ¥4tk , B A Ay A2
124 R 1k 3 51 BMSCs IH S e A 2 ez — 7

ML Z B AR R Y SDF-1 45
 CXCR4 A A &L b1k 715 BMSCs 5245 2 46
ab AT AR AR S AL 2 5 o) Bl s AR
KR FhB 27 AR IS T | 4 )8 2 F A (ma-
trix metalloproteinase , MMPs ) %45 5& "2 [HAE$ 43
W, PR N RS T AR T 23 AR ME LA | 5 FE A B i
19 BMSCs B35 32 51 X3k SR, AR SCRIFSE A2 30, o
B= 243697 T LASTS SDF-1/CXCR4 #4 1kl {2 i BM-
SCs IH HLE & it

KOA J& F v e 2% “ IR " Yu b6 , JIF ' 5 68, WA
R IR AN TS SRATHE T AN AT
B R AIE RO AN EE) , B wb o B 5ot 7
H TR, BMSCs 2B EZ4i i, J8 Tk
CRETIE R, BRSO A RE AR A AT TR B A R
BRE B =, B BE AR O BE T 8. TR
HSIBIETE & B, A0 A 2 0 3 A M 2 A DR 3 4
FH AT Al 2 55 200 B 0 5, A0 i AR A A AT
HRL RIS = R KOASEIR , s 65 ThEE ™ .
B H Fij &b B A 7R E BMSCs I3 SE AR 47 56T
OB ARHGE . BRI, A PRBER FHERCE 00
BRSPS 52 50 i ] A
A 7 AR VA ARG 7 e R R BB,
KOA Fy FEAZ A7 S A1t S 3R
1 SR
L1 SE4s2h

8 Jil l# SPF 2% C57BL/6 HEE/INERL 30 L, {4 BT 5
(25+5)g, T2 5 ;4 ik SPF 4% GFP C57BL/6
HEPERE BER/INEL 10 AR BT i (20£5) g, T T2 K
JE A BMSCs. BT A sh ¥y [ 1 3k 5 52 50 5

YA BRN 7] [ A P2 AT IE : SCXK (971) 2022-0004 ]
i) 35 1 A el v B2 24 K S5 sh g b [ O AT
WE : SYXK ([ )2019-0007 |, 5358 5 HARFE,12 h/12 h
O IR/ SRS R 152 s, 21 ~22 CE b 3% , A0S
L o A g s 28 R 2 sl A 3 2 D 2 A% i
(F LS : FITCM TACUC 2021046) .
1.2 U525

N = w1 R Ak e SRS R R E S N o )
&5 = NREEBETT 2 55, 5L A 12 ¢, Y
H12 g, N2 12 g AR5 12 ¢, ZEWT 12 ¢, fLfF 10 g,
FAT10 g, A ME10 g, HMAZ 10 ¢, H RS g0 A4
VAU T 00 72 2 A 8 B 4
1.3 RGN

SERUGENE A BRI FG IR AR T 5 4% 2
A 6 58 A R 28 7] HE G 03850 &0 3 b
TUREF A RNA S BOGRAF & A Jb st KR A1k
B B A 5 335 S350 & 0 RS i e AR )
BHEARA A ARG &0 A RigER A KH
/N 7] 5 SDF-1.G—-CSF . VEGF . GAPDH i & 34 11 [
% [ Abcam A FR/A 7] ; CXCR4 NCAM-1 Hi A& 3414
#H X Proteintech 23 Al 5 1eG (H+L) HRP 4 [ b £
AR A PR A 5 /N B BMSCs 5537 360 [ L
OriCell 23 Al ; IR 4 1L35 14 H 32 [ Gibeo 28 ] ;CD105
CD44 .CD34 ¥ F1 3% [# Biolegend 23 7l ; RNAi-Easy—
P2 TR 1 T BRI A R R s MMP-2 4044
PPN B 3L CST A FRAF .
1.4 F2SRERANES

/NN micro—CT W4 [ 3£ [ PerkinElmer 2 7 ;
RNA & & 25 H % [H Thermo Scientifi 23 &) ; 32 Hf
9 IGE B PCRA LKA 2 RE R R R 523404 B
2 [ Bio-Rad 24 F ; WO 5 £ W e ) B 118 =]
S A A AW 3 T35 B BD A Al 5 B AR 1Y
4 H T-ZEE Thermo Fisher A H] o
2 ZWmAE
2.1 s
2.1 NERERCE B R AL £ Ko S T L
8 A% C57BL/6 HETE SPF 2% /N 30 H, SR FH B L%
FRED R T AL AH ANE A, B4
10 2 fif S e R L BRI AR 4140, o 241
K AFORFTFLIE A SR B iAo RF AR
FEEAIZH 25T 0.9% A FLER K HEE 1 mL/(100 g-d) ,
FNEOIERT A 25 TAMNE AT ARE S 1 mL/ (100 g-d) ,
ST 12,1k /d.

212 EPHLIEE¥WE O micro-CT WE K
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B DL - Sh RIS, AT R IR G e L A67 1
PEFE 90 kV HL K, 88 wA HLYR , A A 18 f AT CT
SEH L 4556 5 %6 £ Sub: 4.788 mm X [8] $E 4T/ HR ik
FAL L, I 7E SR I 455 AT KA T
@ HE B 4B BAn 5 00 : 3 R H 4% 2
FH B [ 5 24 h, 28 EDTA-2Na it 45 4 J5 4 4 41 fis 4]
A, 3 BEHE K & 20 BRE R AR Y (o i h iR i
1 min, ZMEIETE 10 s, 78 2818 /K R ¥ 10 min, 7
LT YA IR 030 s, ZR AR K PR bt , L BER K S
o TE BMAE T VLA 4 30 2H 25 B 2284k

2.1.3 EATHLIR SDF-1 9E KK KT
A S WE A PR AR HEAT R A8 TR A P R v
BB 0.5% il 37 38 35 5, 5%BSA 4 30 min, 7%
Jn SDF-1(1:200) Hiik it &0 & , i Bk 5 i in 2t
[ 5 41 1gG Fab2(555) (1:1 000) 5 & , oI
FE IO SR 3 L 4 i SDF—1 26RO

2.1.4  #NEOH 7 U I 3SR R T R AR
k. @ qPCR A SDF-1,CXCR4 MIP-1ac MCP-1,
MIP-1B .RANTES ,VEGF .G-CSF .NCAM~-1 ,MMP-2

Y mRNA %5 55K - 4% RNA $2 BUR 7] & 5280 45 1%
B R BUH 2 218 RNA _EAILAS I RNA &5 3 5 9k &
g 390 Bt Sy X 7] B S0 A R AL ) 0 A SR AR R AT
B SR 5 75 B8 Hiseript® IR &0 98, $2 10 & iorr
KL 51 Wy I e U B A BC A 10 wmol /L, 519 17
F) UL 1, PAE IR 25445 : 94 °C, 5 min; 94 °C, 10 s;
55°C,15s;72 °C, 10 sE¥ 327K ;72 °C, 5 min; LA
GAPDH N N2, K H 27 11 5 45 H AY FE I mRNA
kK. @ Western blot K1l SDF-1,CXCR4 ., G-
CSF.VEGF .NCAM-1 . MMP-2 & "1 A XF 2 ik i - 42
B3 2 i SRR R 5 BCA S a7 &0 e 2R
FIAR B L 10% 3 B R#E THTK , 400 mA fHIE 4 °C
BRI, H B A 2 h, —3T GAPDH(1:5 000) .SDF-1
(1:1000) ,CXCR4(1:1000) .G-CSF(1:1 000) . VEGF
(1:1 000) NCAM-1(1:5000) . MMP-2(1:1000)4 °C
HREE , U H Z 31 1gG(H+L)HRP —4i(1:5 000)
FRIEE 1 h, N ECL Ak 22 & 6T B AR &
AR, Image Lab 8014 RE 550 B 4571 K EEAE .

x1 HXEESIMFFS

Table 1 Related gene primer sequences

R AR SIFES(5'—3")
— F:5GGTTCTTCGAGAGCCACATCS
R:5CACTTGTCTGTTGTTGTTCTTCAGS
CXCRA F:5AGCTAAGGAGCATGACGGAC-3'
R:5TGAAGGCCAGGATGAGAACGS'
MIP-1 F:5GAAGATTCCACGCCAATTCATCS
¢ R:5GCATTCAGTTCCAGGTCAGTS
MCP-1 F:5CACCTGCTGCTACTCATTCACS
’ R:5TGTCTGGACCCATTCCTTCTT-3'
MIP-1 F:5CAAGCCAGCTGTGGTATTCCTGAS
B R:5CTGAACGTGAGGAGCAAGGACS'
F:5ATATGGCTCGGACACCACTCS
RANTENS R:5ACTTGGCGGTTCCTTCGAGS
VEGE F:5ACTGGACCCTGGCTTTACTGS
R:5GCAGTAGCTTCGCTGGTAGAS3
G-CSF F:5GCAGGCTCTATCGGGTATTTCS'
e R:5GCTGGAAGGCAGAAGTGAAGS
NCAM<1 F:5ACACCGTCTTCTCCATCCATTS
’ R:5CGACTTCCACTCAGCCTTGTAS
MMP-2 F:5AGATTGACGCTGTGTATGAGGS
R:5TGTCTTCTTGTTCTTACTCCAGTTS
GAPDH F:5ACGGCAAGTTCAACGGCACAGS
R:5GAAGACGCCAGTAGACTCCACGACS
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2.2 YRS

2.2.1 BMSCs W42 U5 2 R ] 42 i i W BE
PHREUBMSCs , BUE KORES R A9 2 48 BMSCs
il g BAL 20 B PBS YRR R L KU A CD105
CD44 .CD34 ik , 4 “CHFE 30 min; 2.0 )5 PBS FRK
Ve E T 4 A LI BMSCs BHPE

222 SDF-1189EEEEYL 45 248 BMSCs R4 i 2%
JE 35 5] 40% ~ 60% B B A o5 35 2, 8% L 2 5K
(MOID)#% 7 10.50.100., 150, B 2 2L 5595 16 h i
B b /0N B B ] 95 B BMSCs 55 97 3K, 72 h 5 B
6 FLAR T2 6 AR T MER SR IR O, ADE
6 I 7 55 80% , HLN 52 W 40 J T 745 M, 6 e ik
e WA AE 7t BAEE T RIAR A,

223 A S TE BCE 248 BMSCs BEAL N
2 HA A K EH 7 4 sh-SDF-1 41 sh-
SDF-1-+4#NEE AL 5 4. 25 4L A 3R 407 LA
/NER BMSCs 35 7% 5L 45 3% |, 25 2 A1 [R] i A 25 200
4N AT 4T L) BMSCs 58 245 35 5 4 % Bt
71 200 pg/mL;sh-SDF-1 41T Ll BMSCs 5¢ 485 5%
34 SDF-1 1895 7% ; sh-SDF-1 2 + #M Az 4 T
Ll BMSCs 58 42 15 9% 3 4+ SDF-1 18 95 2 + #b B H: A
200 wg/mL; 2 FEFT I 5200 Sl , S 20 T 18 h
Je HEAT e SRS

224 RIJESCHWIEES 4 BMSCs i B2 fig 11 550
2 fR YN B 1 X 10°/mL R FE X 514 5] 6 FLA
TE37 CH 5%CO, 1 =58 B 3% 24 h, 100 wLAg 3k
L6 FLAR i i 5 58 B RO A R L3 5100 S %
2%, PBSTH VB JG #2 R “2.2.37 Tk it A7 T 10, ol B Ak
B FHIBEIF IO

2.2.5  FA[FI]HT i R 6 8 A A G e AN 5 2 4K
o bRe )y BOMEUE R4, #2881 X 10°/mL
V14D 200 6 52 3 B P 2 6 FL AR T, H IR 42,237 ik it A 7
TG, R 2~3 d B pURCE S S R R R
38 @ Bl F T W e €5 40 i 28 PBS ¥ Uk S, %
ARG Z R 2 7 30 min, YL K BEEE S min, 1% 03 7
B & K2 10 min, FiEK P 1 min J5 BEK B R, H
B S HMERIE R, @ Collagen I FE 4 igfh2A gy
0, 4% % F W 205 5 %2 . 0.5% Triton 25 i 3 15 |
3%H,0, % IR T 5% BSA % i 314 . Collagen 11 HT
AIBEE (1:200) ,4 “CH . —HUEWE N DAB =i
2 RS TR R Y 30 s PBS IR 1 AL T oK
F 5, FE#E S 2H Collagen 11 25 FAAHXT ik .

2.2.6 KGN RN A V7 o A B OGO TR ) R
M O OB IR A WA ULEE 5 41 SDF-1.CXCR4
DEICHEIRNE O < A0 FRLE AT, A 4% 22 5 H i
% Yk [ 72 30 min, PBSIEVE, A 0.5% #4738 3% i
5%BSA I iE B, il A SDF-1.CXCR4 %64 H it
R W (1:200) , 286 — P 1gG Fab2(555,488)
(1:1000)454 i, PBS1E 1, JL SR A2 B Sl T As
ALY SDF-1,CXCR4 5 F AL . @ qPCR
Kl 5 26 SDF-1,CXCR4,G-CSF ., VEGF .NCAM-1,
MMP-2 () mRNA ¥ 57K -« $2& HUAS 46 i 5L RNA |
HULAEIN RNA 205 5k B S 0082157 5280 20 R 1 5 |
YIF5 , BT 7500 Fast PCRAX ALK
2.3 HBEiESPr

15 11 SPSS 26.0 B A4 % 52 56 K 4 547 Ge 12 Ak
PR TR IR M S50 A0 B9 (s ) R, 3K
EIERN NN S O B 2 G AR v QA o v g
BRI o RHBINERE 20 Wi b, 4
21 B 22 578 Ge 2o S0, Wtk — 252k ) LSD— 725 1§
Games—Howel | IEUE TN HLEE ., P<0.05 NZERH
GiitEE .

3 HWEBER

31 3GV IBAY

micro—CT I 7 « i T A 2 B B 5797 T O g ~F
B R BT oe e IEE BRI , HE % 68 U0 5RB 440 i HE
VAT SR TF ARG b, 1557 20 B 1) w0l —
[ k4%, B B ittt 2k 3% (ZL A5 Sk Ric it ) , HE
e, WL A Bk 2 5 S5 A AL ZH 0 LE I EOHE A
A I R 1) PR R SR A /)N AR 20 B Jo 4 1E
AR R R AR L. R 1.

micro-CT

HE {0,

ﬁ'ﬂilfx‘fﬁ
AR EARGN B APIE LY NS
Note: Rred arrow represents the damaged area.
1 SERBHRGEERBRILE(X200)

Figure 1 Comparison of three groups of cartilage

injury repair (x200)
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3.2 3HXViEE SDF-19¢E0m ) Heds 0.05) ; S RYLE X} Fb , &N EF A7 1 2L R A o b 2
SRFAREX L, SR AT T B HESIRSZETL, SDF-1 AP Rk B E T s (P<
JeE L HES L, SDF-1 Pt AR kT E (P< 0.05). UL 2,

R FAR4 Rt #h AT A AL
T B0 DAPL 20680 SDF-1 56, B 80 Merge il . ST ARALELEL, 1) P<<0.05; HEMAIHEL,2) P<0.05.
Note: Blue represents DAPI, red represents SDF~1 fluorescence, and pink represents Merge. Compared with the sham group, 1) P<

6 000

i3

Ji

= 4000

F-19 3%

S 1)
£ 2 000

SD

BRFARA B 4GB AL

0.05; compared with the control group, 2) P<0.05.
B2 3HEXTIE SDF-13LEE LS (X200)

Figure 2 Comparison of fluorescence intensity of SDF—1 in three groups of articular cartilage (x200)
33 34V O P EARSC IR T AR & P MMP-2 (9 mRNA 7 5t 7KF Tt & (P<
mRNA #58K L g 0.05) ; SHAU T HE , #MEPH: 77741 SDF-1.CXCR4,
SR T AREXT I, R ik F SDF-1.CX-  MIP-la.MCP-1.MIP-1B .RANTES,VEGF.G-CSF .
CR4 MIP-1a,MCP-1 ,MIP-1B8 . RANTES /L K [HF  NCAM-1 ,MMP-2 ) mRNA 57K F-FH5 (P<0.05)
VEGF EV&FIP4 A F G-CSF FiFfl 70 NCAM-1 3& UL 3,

] 2)
| 1) ‘

B
3.0 2 % 2.5

5]
(=]

2)

D

1.5 4
1.0

—
(=}

S = »
o (=) o
L L L
P-la mRNA#
N
(=]
L

L 0.5 J

SDF-1 mRNA ¥3%/KF
S i

MIP-18 mRNA# 3% /KF  CXCR4 mRNA #%/KF

BFERE  HERE  FEHHBA RFRA A AEEEA S BERH i R N = e
B
s 2 30 7 20 = 207 2
i 2.0 1 X
% ' 17 20
% 15
1.0 L0/5
o,
O 05 0.0 - 0.0
= BFARM  BEA  Ehmme BEARE  BEE  WNEHBEA BAE  ANEPHSEHA
B B
hEE 2) 2.5- 2 5 25 2
# 2.0 2.0 D % 2.0
< D
% 1.5 1.5 % 15
& 10 1.0 — 1.0
2os 0.5 Z 05

BFERE B4 PG BEAM  HEA MPEREE 2 BEAM RN R

2.5 2

)
1.5

1.0
0.5-

9
(=
1
'—

MMP-2 mRNA#:3%7KF  G-CSF mRNA¥ % /KF

BFRE  EREA  AEEERA

- SEPRAE, 1) P<0.05; SHIHL HAEE,2) P<0.05.
Note: Compared with the sham group, 1) P<0.05; compared with the control group, 2) P<0.05.
3 BAREHEXFEEF mRNAERKELLE

Figure 3 Comparison of mRNA transcription level of three homing related regulatory factors
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FHOIE S  FL T SDF-1/CXCRA FER I #N B H- i 7 2 5 /18 R BMSCs 15 B A3 535 50 I LI A 42

34 3HLEVIHRBVIEHEH FEAOMMNEER T NCAM-1 5 F 48 & 11 5 MMP-2 i 25 (AR 3%
E234 TR (P<<0.05) 5 SR A HUAL, 0 BOHE AT i 2

SR T ARG g, R4 #a 4k A F- SDF-1.CX-  SDF-1.CXCR4.G-CSF.VEGF .NCAM-1.MMP-2 [
CR4 BEVE RN T G-CSF A K K7 VEGF Bl SEAMXREETE (P<0.05). WK 4,

1.0 0.8 1 1.5 4
2 08 %o.()- %1.0- -
CXCR4 m—‘ 2kpa 2 067 D © D ©
Sy 0.4 = 0.5
= 0.4 7] Q
- - 0.2- N 0.2 - 0.0 -
VEGE \__M 6D BFEAM BRA AR BFARA BB A AL 4L BFEARAL B A
0.8 1 1.5 - 2) 0.8
2)
NCAM-1 R 00 B 8 = 2
| st JENE, AN & & 2 0.6
< 0.6 < 1.0 % 1)
MMP-2 ‘- 60kDa = D 9 S o4
T 204
% 0.4 S 05 N
: © 92 “ 0.0 = 0.0
BEFARAL B AR AL BEAL  BAA AW EH L BEARUL BN AN BEAL  BAMA AEH T

A HETF AL 1) P<0.05; 54 AL, 2) P<0.05.
Note: Compared with the sham group, 1) P<0.05; compared with the control group, 2) P<0.05.
E4 SHPEMXPERFEOENRIEISLR

Figure 4 Comparison of protein expression level of three homing related regulatory factors

4 YMEASCIGLER MOIE >4 100 B, SDF-1 3 R 4% S (1 55 2 ff BMSCs
41 BMSCs s o i A s SRR SR iRy, HLAN R A R 52 B B 52, 76
o 1t BMSC A e CD 105 CDaq  TEREWOEIER AR 0 BB T T WLE SIS 5 €2

y Il
P IL L CD3 RISk, W SA, gl 0o orobe

e

.

ount

P2

i PTG

P422.3%

Count
]

x

1

C
Count
10 20 30 S0 60 70 €0
\ullnnﬁl\|\||||ﬁﬂ|\|\|un|n|\\HH|I

e T

-
10 i Ly i

MOI=50 MOI=100 MOI=150
TE: Al BMSCs %5 ; B b SDF- 18R d5 4
Note: A is Identification of BMSCs; B is SDF—1 lentivirus transfection.

E5 BMSCs¥ERISMmEBRERER(X100)

Figure 5 Identification of BMSCs and lentivirus transfection status (x100)

4.2 541 BMSCsiTifg b g D L 5 sh-SDF-1 41 b, %M S a4
525 4l A, sh-SDF—1 440 [ R K 3 Fil sh—=SDF—1+ %0 5 H: #1597 20 40 i 5 58 B 5 4
AN IR SR TE R AR AN SR AN iR EA i DR 4 Z. K6,
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FEsA 2024 4 #5344 G 1)

6 5ZBMSCsiE#aENLLE (X 100)
Figure 6 Comparison of migration ability in five groups of BMSCs (x100)

4.3 541 BMSCs &5k - ALhe 1 bb s sh—SDF—1 41 HL 5, #b Bt 757 1 4 Fil sh—SDF—-1+ %
523 A L #, sh-SDF-1 IR TE B Z M Col- B AR A A B PEBE 24 F Collagen [T 75 1 F ik 1 i

lagen Il 5 13K W& 0/ AN AT IR R FH 1R (P<<0.05). WA,
Z M Collagen 11 8 235 I F 1G98 (P<0.05) 3 5

HNEH AR
D2

2)

D
-
0.0 -

sh-SDF-1 41 sh-SDF- 1+ 4B AL B 341 v}*”‘%éﬁ% 'ﬁs*‘" —‘%s&

@

T A BRI E YL 18 BN Collagen 1T SoE itk p e o, S8 4 L#, 1) P<o.05;5 sh-SDF-1 2ﬂ HbE:,2) P<<0.05.

Note: Figure A is Alcian blue staining; Figure B is Collagen II immunocytochemical staining. Compared with the control group, 1) P<
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Figure 7 Comparison of chondrogenic differentiation ability in five groups of BMSCs (x100)
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Figure 8 Comparison of fluorescence intensity of SDF—1 and CXCR4 in five groups of BMSCs (x100)
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Figure 9 Comparison of mRNA transcription level of homing related regulatory factors in five groups of BMSCs
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ABSTRACT Objective To investigate the mechanism by which Bushen Zhuangjin Decoction (BZD) regulates the SDF-1/CX-
CR4 axis to promote the homing of bone marrow mesenchymal stem cells (BMSCs) and protect articular cartilage in mice, thereby
providing experimental basis for the rehabilitation treatment of knee osteoarthritis (KOA). Methods (1) In the animal experiment,
30 SPF male C57BL/6 mice, 8 weeks old, were selected and randomly divided into sham group, model group and BZD group, with
10 mice in each group. Intervention in each group lasted for 12 weeks. The morphological changes of the cartilage in each group
were observed by micro-CT and hematoxylin-eosin staining. The fluorescence intensity of SDF-1 in bone tissue was observed by
laser confocal microscopy. qPCR and Western blot were used to detect mRNA transcription level and protein relative expression level
of homing-related regulatory factors in each group. (2) In the cell experiment, 4-week-old SPF male C57BL/6 mice were selected
and the primary BMSCs were extracted by the whole bone marrow adherence method. After the extracted cells were identified by
flow cytometry, the optimal lentivirus MOI value was screened. The cells were randomly divided into five groups: blank group, empty
vector group, BZD group, sh-SDF-1 group and sh-SDF-1+BZD group. The migration of BMSCs in each group was observed by cell
scratch test. The chondrogenic differentiation ability of cells in each group was observed by immunocytological staining of Collagen
II and Alcian blue. The fluorescence intensity of SDF-1 and CXCR4 in each group was observed by confocal laser microscope.
mRNA transcription level of homing-related regulatory factors were detected by qPCR. Results (1) In the animal experiment, the
joint histomorphologic findings (micro-CT and hematoxylin-eosin staining) showed that compared with the sham group, there was a
circular defect between the femoral condyles, with cortical separation and loss of chondrocytes in the model group (P<0.05); com-
pared with the model group, the annular defect between the femoral condyles was improved and the arrangement of chondrocytes
was slightly disordered in the BZD group. The immunofluorescence staining of joint tissues showed that compared with the sham
group, the relative expression of SDF-1 protein increased in the model group (P<0.05); compared with the model group, the relative
expression level of SDF-1 increased in the BZD group (P<0.05). gPCR and Western blot results showed that compared with the
sham group, the mRNA transcription level and protein relative expression level of key homing regulatory factors (SDF-1, CXCR4,
MIP-10, MCP-1, MIP-1B, RANTES, VEGF, G-CSF, NCAM-1, MMP-2) increased in the model group (P<0.05); compared with the
model group, the mRNA transcription level and relative protein expression level of key homing regulatory factors increased in the
BZD group (P<0.05). (2) In the cell experiment, BMSCs were identified by flow cytometry: CD44 and CD105 were positively
expressed, while CD34 was negatively expressed. When the MOI value was 100, the infection rate of SDF-1 gene was the highest.
The results of BMSCs migration and chondrogenic differentiation showed that the number of cells migrating to the scratched area,
the relative expression of Collagen Il protein, and acid mucosaccharide of sh-SDF-1 cells were significantly reduced compared with
the blank group. The number of migrated cells, Alcian blue staining and the relative expression of Collagen Il protein significantly
increased in the BZD group and the sh-SDF-1+BZD group (P<0.05). Immunofluorescence finding showed that compared with the
blank group, the relative protein expression of SDF-1 and CXCR4 in the sh-SDF-1 group was significantly reduced (P<0.05),
while the relative protein expression of SDF-1 and CXCR4 significantly increased in the BZD group and the sh-SDF-1+BZD
group (P<0.05). qPCR results showed that compared with the blank group, the mRNA transcription level of key homing regulatory
factors decreased in the sh-SDF-1 group (P<0.05), while those increased in the BZD group (£<0.05). Conclusion BZD can pro-
mote the homing of BMSCs to protect articular cartilage in mice by upregulating the SDF-1/CXCR4 axis.
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