84

Chinese ] Trad Med Traum &. Orthop,Feb. 2023, Vol. 31, No. 2

C STERGEE -

N6 78 Jo 200 i e i A O AL AT 5 a0

AR EEC
(xR ]
[FES£ES] R686 [XEkbrERD] A

UTAER LR/ B0 460 00 e R 5 ) . b T
B A 0B S U /0 457 L 7 1k FE R G
B R AA AN RSSO KR HE W 5] O
W E B SR N 2R A AR s B
kRGBT R — R IR RIS . BFE R
BH (8] 35 55 T 40 i ( Mesenchymal Stem Cells, MSCs) j&
ST LATEZH 2 R AR ) g 2 T T AT RHe E i B A
A BT WU/ B0 48 5 e A . AR SCX TR) 58 T T4
i 2 2 i B A VR I BIL R R A 25 DU O I 22 b
FE R PR B $ it 2%
1 EEREBLIANBIEHEEERAERE

TE R R R b R — AR B AR 2 ) i 8 5T L
BB 3 B4 v B R S PR 2H L R ok RE R S R L AR
T 41 2 2 PO S AE R AT AR R R VA TR [
BB E AU AT £ 2 T 2H 20 R R RS R R R T
ZH A A FE VU R AN ] 1 45 0 . B VLI B0 | A 4% Ak 2 4
R VR AR A S A A2, R Ak R FE WL AR
WS B R R R 2

M A A BT LIS 3 A EEM B, DR
P2 S B B« 58 P A A 20 B SR A A 2L, 7 A R RE R
IS o I 1 A 2T 4 40 2 K T (Basic Fibroblast
Growth Factor, BEGF) , ¥ {k 4= & A F B (Transfor-
ming Growth Factor-8, TGF-B) | IfiL /M A7 A= A K [+
(Platelet Derived Growth Factor, PDGF) 4 &£ fh 4= ¥
. ) ZF4E3 A3 . iR g PR 7 A K - B 3
Hn o A2 E A B A0 L 5T B O R A0 R AR A0 i

HETH TR A BARAEEE R B H (18JR3RA0TT)
22 T A {4 R SR I H (2019-050)
2N T A AR AL 3 H (2020-RC-67)
HA A B 2 KA s B2 B AR T H (g2fy-2019-18)
VOH R R KA (20, 730000)
2 R 2 R AR R R B
S EER E-mail ;570537097 @ qq. com

Ikt REAMARS

) AT fm s BB A A AR S A URE/ B AL s AT R R
[XEHS]1005-0205(2023)02-0084-05

WE AR . 3) BUIE IR ) - A 5 P A B B B A R
21 i 19 A VBT 18 o T HE A R UL B AL B L
G THT A BILAR 56 J3E 2% I 4 A

2 EFRFETHAMEEYFEERIEE

) 78 J52 T 40 2 — b 22 R T 4R M L 7R R E SR
AL B A B L EU L L JULRE B S 2 2
IR R N N T N M DDA I N N R R
AL tEOR S8 R [ W i 1 A B U S K AN 1
— ZR BN AR A R AR R T L B s A b A 5 22 e
AR EAEZ [0 734l B T A R AU & A A5 R
PrEOIRE . R ) ST T T A0 M A R R A
7 T 7 R R AR D — MG H A T
B 1) 58 J50T 240 J 1) Wi R 152 P 7 RSB 2 1838
— 77T » 18] 3% J5¢ 40 - #) AH 5C W) S5 R 6% 3 i 22 b
5 A R R T O O R AR B A A
3 — 75 A1+ 3 3 R [ 78 5 A MR AT 2 P SR A A L
K 18] 70 J52 T 40 o A i i Al S BT R 2 AT 2 £
1] 78 J5 T 40 il K 42 S n sk K A A S PR
3 ERRTHEMEHREREHNE
3.1 f BEIRE T 2 K 2F A B A0 I BUR

[F1) 3 5~ 240 7 W PR i BF 5 v 98 2 T AR a2 L
N A5 A OB 5 3R L 8] 78 o 40 R e A e
I I AT Y S £ Ak BCE A0 BRI L G i A 2T 2 A i 4
GH o AN S B A T RE  SRf T 22 ) i D AT A
T SEINRR SE B M- A5 A L 2 T UL B R
W,

IR B 4520 i) 7 S5 T 0 R T R A AT
KA IURE 3 2 TR 45 2R A IR 58 5 1 4 g VR 7 4 Y
JUUBE -5 5 1 Ak Y 1A i i T T A L % 2T A R 440 A
Xu S50 5@ o BF 58 8] 78 5T+ 40 M X ok B 52 S0
(ACL) H AR R L1 & 9 4 & B 1) e Jo+ 40
i 2 T UL B B 2 1) 21 AR LR TR0 ) i D R
FIEF 4. Ramos 4515 3 1 BF 5% 192 1% 3R ) g Ak 2F 4k J&
Jit 5 1) 78 o T A K 5 e R K B DL A A B RO



I o BE iR 2R AR 2023 4F 2 4 31 454 2 )

R IR ELAT 18] 78 5T 1 240 B A 3 1k 1 I % 3R D e Ak 4 4
FEJ B BN A S B st 8 E 1A I . 2 88 L JF
AR A U 20 28 b o B e B 50 9 I D 4T 4E . Kang
ZLBIHE9Y Runt #8268 5 A+ 1 (Runt-related Tran-
scription Factor, RUNXT1) % {8 F 18] 75 i - 41 g o 73
() 7 J5 1 400 J X K BRI 58 SR AT S LR A 5
M, A B RUNXT (1 b o] L5 | 8 W% a8 ) [l 47 1
PRAE OB 1 UL R SR T RN O 22 A D 2R 4L O B
[F1) 70 5 1 40 T LA 5 | R i R T ] LB G A R A B R
T LI B T RN B 2 1 DR AT 4
3.2 Sl R AN A T R AE R

AR R i S ek AR b AN ] ) 4 B
RoERg e R L EE HEEWEN . ERE &
B BB AR 22 R RE R T i R K A R AT 4
g2t 10 o NSV B R 2 o A o S VS B N N (14 N e X o i P
T & M/ ML 3% (Platelet-rich Plasma, PRP) %5, [H]
F0 5T 40 A AT B8 38 A A ) S PR 6 A o A R AT
PRTAEE S R/ B B A L T 3 R 0 Ak B Y
i B S A A DG Y BRI SR R 2R A AR
AR L R R AT A A L 2 TN RS B LR /)
A A KU A A

Teng 551 76 i 38 W) 0 BIR h iF5Y T &
/IR I 5 1] S BT T 4 B G A BE LI -1 A
R o AENR]FE BT A0 a2 AR B
B AT S HES BB A . S A
AN T (1 T N S EE RS B v 1W = o D
Han 557 76 J5 5 405 J5 WURE 1 & (9 3R 97 b &2 3L 1E)
F0 5T T 240 M RN /N A S A AT DR I A A
T8 B R A U A B T PR UL R A
Satiawati 55" B 8] 78 5 T 40 M A0 i 4 R A K B T
(Vascular Endothelial Growth Factor, VEGF) 1T 4} 2
AR S ST Sl a7 1= o NG =2 1 I o i et O 1
BN B A A TR ] DA T A e it tal = 3 s O HL 3
5o LI A i B 2 T T I A8 U Al S LN -
WA . Zhou P 1 #H#E N7 K BUF A& SRR & B
BFGF-18 a] DL HE 8] 72 Jit + 20 M f) £F 4 B 7 24 oF
11 k3 K BUR Al B S W LI A A . Kob 40
T T A 5EORL A B 4R 7% 1 - (Granulocyte Colony
Stimulating Factor,G-CSF) 5 [6] 3¢ it + 40 jg B & 4 F
R B Rl 1 U B B B9 R S BT S R A i 4R
5 0 B R 7 A O R X DL R WL B R B
7 TR B2 OB PRI A R A0 i AR I R A T
(i) 725 J5T 1 240 L P 225 - 0 o 2 2 UL A 4 oL 6 26 66 o 1)
FEAAR R A AL A . Hexter 8857 38 18 3 157 28 XL )4
AR AT ST ] 3 5T T 4 B A LN A I 2% L -
B A B RZ R 45 2R 2 W TR) 78 5T 20 R I s A I

85

FAECEE N = e
3.3 (B FRJTT A0 MG 55 43 WA A1 A A £ 2 i

[F1) 78 5 1 40 3 2ok 53 8 5% 53 Wb B 7 A1 i AR (Mes-
enchymal Stem Cell-derived Exosomes, MSC-Exos) ,
G o #5 4 d  E  miRNA X 3% A 240 i i
A7 EF g A% L JF LT B 3 a0 i UL - 4 A UL A0
JHL ) O T AR A 4 A S AR RS S R G i i
WA,

Shi S HESE T 55 43 Wb B A 0 R X LR @
B . E 554 W R T A0 WA R A L% ) R AR 1Y
YRR M2 B WA R BRI . e
55 53 WA TR - A0 WA 1 3 ik 38 s LR A b i M2 B
Wik 40 YA A i AP T 48 R 1 T 8 DA T o 8 UL -
(949 )2 Ak . Huang 480 BF 50 55 00 W 19 1 M i
PRAE K BRUA il B AR A b 9 VR D i B 55 43 W I 5 4k
A A SR A UL M- B TR 0 A R B IR ML W A
TETAH 5C A AE PH o 1535 LR - BT 2R 28847 0 Y 2, A
A2 2E WU A A . Wang %555 3l 33 AF 5 78 LR -1
Ak AR v N AT A AR PR TR S BT T A A R
JE-FR-12 i 5 % K T~ (Scleraxis, Sex) I sh & £ 15, K L
Sex o 3k 38 o LA A A AR 1 T =By 1k i 40 P A=
B B ot LR B A A AR . Yu SFUUOR SR W
SN AR LT A 2 1 v 4 T S 80 Bl e )
DI L 25 2R K BRI T 4 45 1 0 55 4 W I T A I A
B EUGE THBUETE Sy R 1 BB R Y Rk, I Hol
ok I A I 55 53 W AF 5 A% AR AR S URE T/ 4H 40
3R AS . Li S5 K 355 40 0 IR 7 A0 s A4 T L)
AV 2 I A B 200 L ) 4 B G R, 1 iR 2T 4E AL TR PR OC AR
FI Y 3K K- IR 97 A sl LB B d A 4R A T
77 1]

3.4 [H) TR T A0 M A R DA T A R A

(] 72 52 1 200 JH 1) 2k AL 9 7 AR 3 o A 1 — ol
AR o I WS 1 X o B R vk A LR /0
PG TT R AT AT . T B AL R] FE BT T A R )
JSH 3 RS 23 AL RE ) B SR AT LA S 4 il 5 LR -
B ffar S W EE L O HL AR A AR PR B A Ok 4
SRR L R B2 R RS 8 BV L HE T A ¢ A R
mE.

Gulotta %570 3 1 AfF 7% 28 3 i 4 )@ 2K 4 il (Mem-
brane-Typel Matrix Metalloproteinase, MT1-MMP)
e T 10 1) 78 51 A0 M A R B 20 R A i 2 LR R
ALE R PG HE A TA) 58 5T 1 240 ) 36 3k 5 I A A I Y
LT AR O B A Sl B R 3R T 4 R A 1 OR B
A P HUBR BE L AT £ 2 LR - B . Tia 5505l 5
R SR Al 8 S A v B e BE A 5 B B S R T Sex
el S 1 [B) S 0T T A ML R B Sex X2 3 S il 45 4 ek



86

A AT VHEAE T . i 0 mT LUHE ey B A 5 I ) 7 o
20 sk B SR Gk B BT 4 JE B 1 B B Sex, w] DU SR A
5 1 R AT . Dong 4557 i B T R & K
H: 4 H (Bone Morphogenetic Protein-2, BMP-2) #% &
(1% 1) 32 S5~ &4 A AR %o JIL R A 8O I  Jk
BRI 18] 78 52+ 48 A T LA g n e By A oK 28 rer S M, JF L
A BRI R 2 A SRR A 2 2 R
SEU 3 1 F 5Y 42 PDGE-B & i (¥ ) 75 55+ 40 i X
M 318 25 WU -3 A& 52 e, 300 TR [A) 78 o
T4 B 1 e R A Ak R L RR o Ak E T SR 5 AT DL B
R B o L 2 2% 0 BR A gy R I T A )
M3 18 52 5 B DU - LG
3.5 [ FERT A0 S A OGRS

s

5 240 M A= W 2 v A5 5 38 B R 4R — S S R 5
—FE S R R ) AR S A R A2 AR G X
ORI — > — A b AL 2 B A N S 5 o L B
J B IR A% DLV N R e k. TE Ml A O
#1, Smad/RUNX2., Nanog/NFATcl/Osterix, Mad2/
3. TGF-3/MAPK %555 i [# & 5 HAH M i & 1L
o [0) 30 J5T 1 40 Jf0 0T B3 Ao A 5 R 4R A DG AF 3 L i
H0 R e FEARR T £ A SRR AN B G A AR T R A AL
B UM - A2 W 0 o B SRR T B e i i
e,

Han 8557 i 5 £ 37 5K G 20k T il 097 24 )5 L -
16 52 RS HU % IR AE 55 43 Wb TR - A0 W A b BT, LI -4
R A OB I 3Rk i 35 LA I AR R 458 . 55
A3 0 PR F- A0 6 44 32 3% 1) BMP-2 3l 34 Smad/RUNX2
R 0 A e U . Tie AFNSE i
FE ST A T 38 SR A Y L T 5 R S T 40 i R AR
XoF G 28 ST LR -1 387 - T8 i A2 AR S O i —
ARV 4y 7 ML 45 4518 : Nanog/NFATcel/Os-
terix {5538 B A 3 1 98 (8] 70 5T 1 44 Ff 09 B 43 AR AL
R, AR T AE ) A T A R S WU -E S R R
P U1 A A SR . Chen 260V HF5E &
B[] 70 5 T 240 M 38 3 2 5 Mad2/3 {5538 i I8 45 %)
L0 200 Jf B Ak 7 A 52 e O 2 — 25 A i K BLUA il g L
fit -~ @G . Wang 885 AF 5 & BR8] 75 5 1 40 Jifd i 2o
P45 TGF-8/MAPK {5 53 % 4i i i 2F 4k 240 M S 27 4

Wang

i g e A

TR 20 B 0 B AR T A SR e L -
HEE.
4 BEERE

JRAE ) 78 5+ A0 Ik AR UE - A v A2 3
K Z WG A A M Z R RE. BT, K2
BT A0 ST IR B9 W 5T R T/ B P R AR S b
B LR - B o B A R A L N A

Chinese J Trad Med Traum &. Orthop,Feb. 2023, Vol. 31, No. 2

W AR R R Sy A B eh g — 5 WIF 5% N B AT AL
PE . LABA A Hoils R T A7 M. T oA A B 8] 58 BT 4
i 42 SR LR R A B0 AR W S DL R T A e

— B W5 LATE B A 0 0 O 3 0 BIF 58 6 T Il R

5T 0 4 3 250 07 sl KAl AT AR AR D o = T il IR R

TR NUE-B A0 L B R AR Y S

CER NI I AR G PN/ R TR e

i 6 7 LA I 30 d5 4 ROR 09 58] R AR, H T TS

L WA ROk /Y B 5T T TR I R N R o 2

/\Ilﬂﬂ A4 N A5 S HOR R 22 4 ) . AR S B &

Xof JILTE A A5 B 1) 78 J5T T 4 M BIF 5 B A BT TR AL R

[i) 7 J5 200 2 20 e A AR A T ™

S & ik

[1] JACK R A.LAMBERT B S,HEDT C A,et al. Blood flo
restriction therapy preserves lower extremity bone and
muscle mass after ACL reconstruction[J]. Sports Health,
2022:19417381221101006.

(2] BRI RAMGHIRM ., 5. A5 05 AR 15 Hh i A
A WRTEHE L] A R I AR RE L T 2k k. 2021,9(2) - 183~
186.

(3] 0% . =5 25 bk i . 5. T8 X4 T A R M i
YT IR RLT ] th AR 5 5T AR A KL 2020,
13(10) :863-869.

[4] MAO X,YIN Z. Inhibition of miR-205 promotes prolifer-
ation, migration and fibrosis of tenocytes through targe-
ting MECP2 ; implications for rotator cuff injury[J]. Adv
Clin Exp Med,2022,31(4) :437-443.

[5] FORTIER LUC M,STYLLIJACK A,CIVILETTE M, et
al. An evidence-based approach to multi-ligamentous knee
injuries[J]. Orthop Rev (Pavia),2022,14(4) :35825.

[6] LOGERSTEDT DAVID S, EBERT JAY R, MACLEOD
TORAN D, et al. Effects of and response to mechanical
loading on the knee[ J]. Sports Med, 2022, 52 (2): 201-
235.

(7] X058 midf sk i, 45 AR 5 fh ik 5 A& iy i
grak LT ], i E i, 2020,33(7) : 684-688.

(8] ZRUKFE.VER, &K, 5. 105 B 3 A« A 1k R 3
Rt o R L] hE AL TR, 2022, 26
(8):1354-1360.

[9] MARCOUX JOHN T, TONG L. Fibrocartilaginous tis-
sue: why does it fail to heal? [J]. Clin Podiatr Med Surg,
2022,39(3) :437-450.

[10] SCHAR MICHAEL O, MA R, DEMANGE M, et al. In
vivo use of small animal PET-CT imaging for assessment
of tendon-to-bone healing:a pilot study[ J]. ] Orthop Surg
(Hong Kong) ,2022,30(1) :23094990221076654.

[11] CAO T,HONG J,QI F,et al. A hyperglycemic microenvi-
ronment inhibits tendon-to-tone healing through the let-

7b-5p/CFTR pathway[]]. Comput Math Methods Med,



I o B iR 2R AR 2023 4F 2 4 31 4 2 )

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

[23]

[24]

2022.8268067.

HUANG Y,PAN M,SHU H,et al. Vascular endothelial
growth factor enhances tendon-bone healing by activating
Yes-associated protein for angiogenesis induction and ro-
tator cuff reconstruction in rats[ J]. ] Cell Biochem,2020,
121(3):2343-2353.

Enif, B, BRAr S AR T B3 A T R R I
B TE) ZE 5T T A0 B R R LT ] E AR TR
2022,26(30) :4834-4839.

SR AL 0 AL A AT EE IS F R R I/ R UL
S AR S E e LT A S R SR S L)L B
Bik A, 2020,28(8) : 1-7.

LIN Y,ZHANG L,LIU N Q,et al. In vitro behavior of
tendon stem/progenitor cells on bioactive electrospun
nanofiber membranes for tendon-bone tissue engineering
applications[ ] J. Int J Nanomedicine,2019,14:5831-5848.
82 A = N 1 I W e 2 R G N
HAF gL by EML] h E AR TRM5, 2022,
26(25) :4022-4027.

KLIMCZAK A, MESENCHYMAL S. Progenitor cells and
their derivates in tissue regeneration J |. Int ] Mol Sci,2022,
23(12):6652.

AR ARSCHE AR A AR, AR /N L 3R A Bl = TR
WU B S5 22 SO I R OF 5 LT ], i 48 52 1 b
Bl ,2020,34(6) . 713-719.

CHEN H S, YAU Y C.KO P T,et al. Mesenchymal stem
cells from a hypoxic culture can improve rotator cuff tear
repair[ J]. Cell Transplant,2022,31:9636897221089633.
OUYANG H W,GOH ] C,LEE E H,et al. Use of bone
marrow stromal cells for tendon graft-to-bone healing:
histological and immunohistochemical studies in a rabbit
model[ J]. Sports Med,2004,32(2):321-327.

XU J J.YE Z P,HAN K,et al. Infrapatellar fat pad mes-
enchymal stromal cell-derived exosomes accelerate tendon-
bone healing and intra-articular graft remodeling after an-
terior cruciate ligament reconstruction[ J]. Am ] Sports
Med,2022,50(5) :662-673.

RAMOS D M, ABDULMALIK S, ARUL M R,et al. In-
sulin-functionalized bioactive fiber matrices with bone
marrow-derived stem cells in rat achilles tendon regenera-
tion[J]. ACS Appl Bio Mater,2022,5(6) :2851-2861.
KANG K, GENG Q,CUI L K. et al. Upregulation of Runt
related transcription factor 1 (RUNXI1) contributes to ten-
don-bone healing after anterior cruciate ligament reconstruc-
tion using bone mesenchymal stem cells[J]. J Orthop Surg
Res,2022,17(1) :266.

TENG C,ZHOU C,XU D,et al. Combination of platelet-
rich plasma and bone marrow mesenchymal stem cells en-
hances tendon-bone healing in a rabbit model of anterior
cruciate ligament reconstruction [ ] ]. Orthop Surg Res,

2016,11(1) :96-104.

[25]

[26]

[27]

[28]

[29]

87

HAN L.FANG WL,JIN B.,et al. Enhancement of tendon-
bone healing after rotator cuff injuries using combined
therapy with mesenchymal stem cells and platelet rich
plasmal J ]. Eur Rev Med Pharmacol Sci, 2019, 23(20):
9075-9084.

SATIAWATI R,UTOMO D N,BUDHIPARAMA N C,
et al. Early graft tunnel healing after anterior cruciate lig-
ment reconstruction with intratunnel injection of bone
marrow mesenchymal stem cells and vascular endothelial
growth factor [J]. Orthop J Sports Med, 2017, 5 (6):
2325967117708548.

ZHOU Z K,SONG W,ZHANG G C,et al. The recombi-
nant human fibroblast growth factor-18 (sprifermin) im-
proves tendon-to-bone healing by promoting chondrogene-
sis in a rat rotator cuff repair model[J]. J Shoulder Elbow
Surg,2022,31(8):1617-1627.

KOBAYASHI YUSUKE, KIDA YOSHIKAZU, KABU-
TO YUKICHI, et al. Healing effect of subcutaneous ad-
ministration of granulocyte colony-stimulating factor on a-
cute rotator cuff injury in a rat model[ ] ]. Tissue Eng Part
A,2021,27(17/18):1205-1212.

HEXTER ADAM T, SANGHANI-KERAI ANITA , HEI-
DARI NIMA, et al. Mesenchymal stromal cells and platelet-
rich plasma promote tendon allograft healing in ovine anterior
cruciate ligament reconstruction[ J ]. Knee Surg Sports Trau-

matol Arthrosc,2021,29(11):3678-3688.

[30] SHI Y.KANG X.WANG Y, et al. Exosomes derived

[31]

[32]

[33]

[34]

from bone marrow stromal cells (bmscs) enhance tendon-
bone healing by regulating macrophage polarization[ ] ].
Med Sci Monit,2020,26:e923328.

HUANG Y.HE B,WANG L,et al. Bone marrow mesen-
chymal stem cell derived exosomes promote rotator cuff
tendon-bone healing by promoting angiogenesis and regu-
lating M1 macrophages in rats[ J]. Stem Cell Res Ther,
2020,11(1) :496.

WANG F,QIAN J,YANG M Y.,et al. MiR-6924-5p-rich
exosomes derived from genetically modified Scleraxis-
overexpressing PDGFRq (+) BMMSCs as novel nano-
therapeutics for treating osteolysis during tendon-bone
healing and improving healing strength[J]. Biomaterials,
2021,279.121242.

YU H L,CHENG J,SHI W L,et al. Bone marrow mesen-
chymal stem cell-derived exosomes promote tendon regen-
eration by facilitating the proliferation and migration of
endogenous tendon stem/progenitor cells[J]. Acta Bioma-
terialia,2020,106.:328-341.

LI J,LIU Z P,XU C,et al. TGF-Bl-containing exosomes
derived from bone marrow mesenchymal stem cells pro-
mote proliferation, migration and fibrotic activity in rota-
tor cuff tenocytes[]]. Regenerative Therapy,2020,15:70-
76.



88

[35]

[36]

[37]

[38]

GULOTTA LV,KOVACEVIC D,MONTGOMERY S, et
al. Stem cells genetically modified with the developmental
gene MT1-MMP improve regeneration of the supraspina-
tus tendon-to-bone insertion site[ J]. Am ] Sports Med,
2010,38(7):1429-1437.

TIADEN AN.BAHRENBERG G, MIRSAIDI A, et al.
Novel function of serine protease htral in inhibiting adi-
pogenic differentiation of human mesenchymal stem cells
via map kinase-mediated MMP upregulation [ ] ]. Stem
Cells,2016,34(6) :1601-1614.

DONG Y,ZHANG Q,LI Y,et al. Enhancement of ten-
don-bone healing for anterior cruciate ligament ( ACL)
reconstruction using bone marrow-derived mesenchymal
stem cells infected with BMP-2[ ] ]. Int J Mol Sci,2012,13
(10):13605-13620.

WANG L L,YIN X F,CHU X C,et al. Platelet-derived
growth factor subunit B is required for tendon-bone heal-
ing using bone marrow-derived mesenchymal stem cells
after rotator cuff repair in rats[ J ]. ] Cell Biochem, 2018,
119(11) :8897-8908.

[39]

[40]

[41]

[42]

Chinese ] Trad Med Traum &. Orthop,Feb. 2023, Vol. 31, No. 2

HAN L.LIU H,FU H J. et al. Exosome-delivered BMP-2
and polyaspartic acid promotes tendon bone healing in
rotator cuff tear via Smad/RUNX2 signaling pathway[ ] ].
Bioengineered,2022,13(1) :1459-1475.
TIE K,CAI J] H,QIN J, et al. Nanog/NFATcl/Osterix
signaling pathway-mediated promotion of bone formation
at the tendon-bone interface after ACL reconstruction
with De-BMSCs transplantation[ ] ]. Stem Cell Res Ther,
2021,12(1):576.
CHEN W B,SUN Y Y,GU X P,et al. Conditioned medi-
um of human bone marrow-derived stem cells promotes
tendon-bone healing of the rotator cuff in a rat model[ J .
Biomaterials,2021,271:120714.
WANG R,XU B,XU H G. Up-regulation of TGF-B pro-
motes tendon-to-bone healing after anterior cruciate liga-
ment reconstruction using bone marrow-derived mesen-
chymal stem cells through the TGF-3/MAPK signaling
pathway in a New Zealand white rabbit model[J]. Cell
Physiol Biochem,2017,41(1) :213-226.

OlA5 B #1.2022-04-20)



