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iPSC-MSCs {537 %] ADAMTS R BT REEHETER

CI S

WE HH HRIFESZEET 4R IEAY ) 78 5T 40 4
(iPSC-MSCs ) MRS i B 56745 4 (KOA ) J8 35 R 2 Il )
PER BRI AHUR, ik URE KOA E LT ERFAR
VIBR A ECE L, S A T SO AN SE 58, 8 4L 2089 A
INBRBERL AT R R BRZE A R -1B (IL-1B) 15 T 40 Fl iPSC-
MSCs 41, BRXTHRAIAN 45 R 215 L IL-18 (10 ng/ml)
Hi8% 96 h, FE5 A [E BCHE iPSC-MSCs (1 x 10*, 1 x10°, 1 x
10°) 48 3% 72 b J5 BUH B AL 80T A A ] A
G B 20 ARG DN 2 0 vt A 1T /AR T e 0 R R 11 2 4
WA R IR 4 8 B AR % ( ADAMTS 4 ADAMTS-5)
IR (COL2) 73K, ELISA BEAG M L4 37 13 rh 3 5 4
JBEE B 13 ( MMP13) | FA4 -6 (IL-6) | A4+ Z-10 (IL-10)
IR IRARG T (HE ) e (0 k50 B8 (AR 2 2 B R
4785 KOA BF RE LU B AN, 28 TL-1B( 10 ng/ml)
048 h 5 B IS AR R R iPSC-MSCs (1 x 10*, 1 x
10°, 1 x10°) 3535 72 h, SPEH IR [H G5 ENal g wml
BB AR /M S 3 S T 2 (RUNX2) L ADAMTS4  AD-
AMTS-S ik, &R SXTRAE 118 FlifESE 4
21 RUNX2 , ADAMTS4 ADAMTS-5 7K 3T} 5 . COL2 7K S
%, 5597 L3 B MMP-13 \1L-6 7K F-F+ & (P <0.05) ,TL-10 /K
(P <0.05) ;5 IL-18 i S 41 &, A R B ipSC-
MSCs 3t 55 7% AT B Ik L 3 | MMP-13, 1L-6 /K F, K& (%
RUNX2 . ADAMTS-4 ADAMTS-5 {23k, {2t Cco12 ik, I
FhE IL-10 /K, 2518 iPSC-MSCs 4 4 ] #11i] ADAMTS-
4 ADAMTS-5 3k U0 H B 40 i &0 35 J5 [ 72 3] 56 15
BRER.
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W, REWr AT, EI0RT EEELE R M, e

B TR ( Osteoarthritis , KOA ) J&—Fi g P 4y
PN, — MBI A T B A A A1 FE BT (extracellular
matrix, ECM) G UG ) 26 A 2 5 | e OG5 10 3)
RE TR B ZIE A FERAE G545 Fh R AR
T A ) R 00 L 300 5 SR A A 1 Rl A e o 4
FE F ¥ ( matrix metalloproteinases, MMPs) FIlE 45 I
i B £ I e 1) i 2R R M 4 AR T (a disinte-
grin and metalloproteinase with thrombospondin motifs,
ADAMTS) %4/ 5E T ECM 43 fif AR, ECM A 5
Witk A7, B A AR BRI R 26 T 5 AR Ak O A
KRHOCT P51 . 85 5T 41 ( mesenchy-
mal stem cell, MSC) 7E£H ZUAL A& AL B2 24 b & 1
HEEAEAD S B RE A IR TS A E ok U 1
MSC FELE T T B — AR T e S Ak iy R A PR AN )
HEUR A A0 MG B oA L B S UA RE T 25 S KR, LA
LA B A5 i 22 D] BRI T MSCs A it PR - 1Y) B
FHS o A A 240 o 2 A R R 1 15 22 BE T 4
2 (induced pluripotent stem cells, iPSC) 43K 1M 2K )
MSC (iPSC derived MSCs,iPSC-MSCs) 7~ T —Flie
JEAR MSC B 5 B M A 34k S A2 45 15 20 2L AR 1Y
AT, R ANR BT I IR % AL TP RE T & A2, 3L
KOA f8 35 OG5 Hi L UR A I Sl X 52, WL %% iP-
SC-MSCs PRAMXTECE 4L EVRECR 4L ECM A9 £/ 47
Ve B R L]

1 #MeEFZE

1.1 BEASKIR  LRERR A5 — M e B B A B
G B B B 52715 28 (knee osteoarthritis, KOA) &3
TN EB T ARG R EHL AR
AR R,

1.2 R EEIKLA PSC-MSCs (it 5.
202009005 ) £ 22 B RS 301 U A2 MR HOA BR 2 W 4R
f, IL-1B(SRP3083) I [ 3 [H Sigm-Aldricha 2 A ;
Anti-RUNX2 antibody ( ab76956 ) W4 H ¥ [E Abcam 2
F] . ADAMTS4 Antibody ( NBP1-54369 ) . ADAMTS5
Antibody ( NBP2-15286 ), Collagen II  Antibody
(NB600-844 ) It H 3¢ [#] Novus Biologicals 23] .

1.3 7k



FHEHRKXFFIR  Acta Universitatis Medicinalis Anhui 2023 Sep;58(9)

- 1523 -

1.3.1 HREFAZAERE,>ME KGR KGR
TR OGS 9 ST TR AN AR R A OG0 i 41
BN EAZ) 5 mm B 1 mm BYH L FEHL A KOA
XFREZH IL-1B (10 ng/ml) 75 T 41 A1 iPSC-MSCs (1 x
10%, 1 x10°, 1 x10°) cells F:15 3740 4H % 3 =
L, KRS B BT 24 FLBRP, A T ml &
10% Jii 45 L& 1) DMEM 5 3% ,37 °C,5% CO, %5
748 h, B KOA Xf M, BALIMA TL-18 (4%
10 ng/ml) 5557 96 h J5 , il AR [A) £ iPSC-iMSC,
ARELIEFE 72 h, IR ARG R FIE W
1.3.2 &REFAZBmELEN IERRKETHNS
Z 0 [ 72, EDTA 45 W 08 45 )5 , A 85 90 ) 42
W YR 4T HE Ge 3% 5 F A 4 R gk 4
LU MR

1.3.3 Sz safuixan 3 r a8+ ADAMTSA
ADAMTS-5 COL2 %) & ik HEHL AN A
WY R A, BT 60 °C ¥ 2 h B I i b PR
0.25% Triton-100 i i% 20 min, EDTA ${J51&%& 10
min,3% H,0, #EA7FHWT, HEBR N I Sk Y i T
PR ERIN—P T 4 CHE TFmME I, &
HE1 B2 5 F PBS Ve 3 i, 2 J5 78k i — 4t
JEEE 30 min, F2J5 H DAB IR AR Z Y ta, 6 BE ik
Ja T R BE B RE TOREE N OULEE, G g
HH Image J B orHriEfl.

1.3.4 ELISA =40 8 B 2R S35 5 B AR
MMP-13 IL-6 IL-10 K -F BB 4 2085 5% ik
W, 5 8 ELISA R0 25 0d B PV EAsnin] 4 K 7K
1.3.5 AE@mieey» B 535 KHKEH85
A1 mm® e /N R 3 50 ml B0 T,
0. 25% JBEEE i 37 °C I Ak 45 min, W5 BREE , A
B R R L& Rk, PBS 35 PE 2 ~ 3 i8,0.2%
I AR S R 7 37 C AR IR R 7 T Ak B 2 B
FEARW R AL (6 ~8 h) W HUE IR T 15 ml B0
B4 °C,1 000 t/min Z5.0> 5 min, 57 EIEWR, WA
2.5 ml eI, B $ % 2 A0 O O 8
I, JEACHNMIAEL 35 80% LI 2R 0. 25% JBEE 1 it
HATIHAL AL AR TR AR 1 2 2 Lol

1.3.6 Transwell )% k325  H 2 ~5 R HECE
YRS, 1% B KOA IR IL-1B (10 ng/ml) 5%
ZH RN iPSC-MSCs(1 x 10*, 1 x10°, 1 x 10° 44 i)
B MK = 50% , H IL-1B (10 ng/ml)
H3% 48 h J5 (KOA XF HERZHLBRAN) , i A AH R AS [7] £

Y iPSC-MSCs F:4%53% 72 b, #47 F —25055
1.3.7 S92 %K EAA D EF i+ RUNX2, AD-
AMTS-4 ADAMTS-S ¢ &35 7E 24 FLA A 20
R€ R BEfLEEFR 10° ANERE MY, Transwell 5535
JEFERH PBS YEI 2 ~3 IR, 4% 2R W [F &
10 min,@iﬁ%,%ﬁiﬁ(ﬁ 20 min,—¥1 4 C R,
W H NP ZHkEE R 1 h 5, DAPL QLA
AT EAZ G U B T A SO K
R B A L Fe Wl A SO R A WA T 0
%X RUNX2 . ADAMTS4  ADAMTS-5 f)335

1.3.8 Western blot # | # & 49 i 7 RUNX2.
ADAMTS-4 ADAMTS-5 69 7%& & #ik5  iffdtits
72 h 5, ERRREIR AL ] PBS WEBE 2 ~ 3 Wk, ik
Wi vk b 244% 30 min 5,12 000 t/min,4 °C &.0> 10
min, BB W, W8 & R S 2 B, 10%
SDS-PAGE HLIK &5 A5, #EAT 56 B, =B 1 h,
TPBS PEME 3 Ik, —dr 4 Cid, Ml—t, TPBS Uk
JIEE 3 YR, IR E B0 2 h,SRJT TPBS ¥EIK 3 U5,
KA ECL {2 & tiR & 4 Lh iR & 5 Bl
B,

1.4 SitF4IE A GraphPad (6.0 W) #1758
8T, 4Bl e One-way ANOVA 4341, B A5 5256
BRI x £5 2R, P<0.05 NESAHGH¥E
X,

2 FR

2.1 iPSC-MSCs & 5h 3t KOA & X THRBAHLR
TRIBRRM HE @25 R BoR, S5x gl i, 1L
1B "I FACE AU BCE AR KT AR A% 94 5%
MEABET LRI S/ B 800 1, 3k
‘0 L R A SR RS D iPSC-MSCs (1 x 10°
AU 5 A SRR SR T 1L-18 5 S 1 4K
HHLURHEA (B 1) SR AEMAE T 0D, 0 A 4
¥y, KANVIIES—3K,

2.2 iPSC-MSCs & 5h 3t KOA & X THRBAHLR
ADAMTS-4 ADAMTS-5 & COL2 KRR
PELH ARG T 4K B 41 40 ADAMTS4  ADAMTS-5 &
COL2 [NRIEIK-, 255 BoR  1L-18 A5 e 414
fi ADAMTS4 , ADAMTS-5 ik TF & (P <0.01) , 1fi
iPSC-MSCs (1 x 10° i) 5Hg gt 5= i5 , vl
AR 44 ADAMTS4 ADAMTS-5 2635 7KF (18 2 ~
3,P<0.01), [RIWF IL-1B iS4 COL2 ERCE 4
U SRR B B RER (P <0. 01) ,iPSC-MSCs
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1 2 3 4 5
Bl 1 #i iPSC-MSCs 53t KOA 2EXTHREBELRENZI HE L6 x10
L XFHRLL, 2. IL-1B #5541 ; 3:iPSC-MSCs(1 x10*) ; 4:iPSC-MSCs(1 x10%) ; 5:iPSC-MSCs(1 x 10°)

1 2 3
4 5 0.03 ADAMTS4
0.02
a
o
< *
0.01F s
0

1 2 3 4 5
B2 iPSC-MSCs 3 KOA & XTI BHLE ADAMTS4 REHEN KX x20
1 X RR4H ; 2. IL-1B #5541 ; 3:iPSC-MSCs( 1 x 10*) ; 4:iPSC-MSCs (1 x 10%) ; 5:iPSC-MSCs (1 x 10°) ; 55 IL-1B i F4H I #%. * P <0.05,
**P<0.01

1 2 3
4 5 0.03 ADAMTSS
0.02F
*
8 *% wok
<
0.01F
0 —

B3 iPSC-MSCs X KOA & X THRBHLR ADAMTS-5 REHENFTKIE x20
1 X BE4H ; 2. IL-1B 55541 ; 3:iPSC-MSCs( 1 x 10*) ; 4:iPSC-MSCs (1 x 10 ) ; 5:iPSC-MSCs (1 x 10°) ; 55 IL-1B i FLH L #%: * P <0.05,
**P<0.01
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0.020 COL2

kk

T
*

0.015

80010
Qo

0.005

0 SR
1 2 3 4 5

iPSC-MSCs 3t KOA & X THEHLE COL2 REALFKIL x10

1 X BE4H ; 2. IL-1B 5541 ; 3:iPSC-MSCs( 1 x 10*) ; 4:iPSC-MSCs (1 x 10 ) ; 5:iPSC-MSCs (1 x 10°) ; 55 IL-1B i FLH I #%: * P <0.05,

&4
** P <0.01
300 26 -
ES
@0 * 23}
2 2001 =
= on
e £
5 gZO' ok
= =
Z 100f :
17F
0
1 2 3 4 5 14 1 2

3801

Kk

360F

w

'

=
T

(95

[

(=
T

*
IL-10(pg/ml)

W

(=

(=
T

280

3

4 5 1 2 3 4 5

B 5 iPSC-MSCs {£5h3t KOA BE X T HEHLE MMP-13,IL-6 F IL-10 43 il 7k FHI 220
1 X IRE ; 2. 118 15540 ; 3.iPSC-MSCs (1 x 10*) ; 4;iPSC-MSCs (1 x 10°); 5:iPSC-MSCs (1 x 10°) ; 5 IL-1B & S 4H L% * P <0. 05,

" P<0.01

(1 x10° /M40 ) 5 3 2L 352 0] T s 80 4
4l COL2 FEKF-(P<0.01), LK 4,

2.3 iPSC-MSCs & 5h 3t KOA BEEXTHRBAHLR
MMP-13 . IL-6 #0 IL-10 3 ih7K EH R0 Elisa £
MABREFE L, SR B A (K S5), 5% AL,
IL-1B iS40 353 i MMP-13 IL-6 K FEF55 (P
<0.05) , 1 IL-10 /K FRE(P <0.05) ;5 IL-1B8 i
SHLHAH I, iPSC-MSCs 5% 3% 2H A] A [A] F42 BE b [ A%
Ri g% B P MMP-13 IL-6 /KF, T IL-10 K,
2.4 iPSC-MSCs xf 3k & 40 it # RUNX2, AD-
AMTS-4 ADAMTS-5 RiEHIEM Rtk
AR B 41 21 RUNX2  ADAMTS4  ADAMTS-5 ()35
KA ZE R R TL-18 v S 808 g b % s X

F RUNX2 (& 8) ARSI, ADAMTS4 . ADAMTS-5
(21t) Fak KT, i iPSC-MSCs (1 x 10°) 54K
B 3R, il BRI RUNX2 , ADAMTS4 | AD-
AMTS-5 FiEKFE(K 6 -8) ., [FIHF, Western blot &
AT AR R WK 9,

3 itie
O R B v 3R AR B 1 R BE (aggrecan,

ACAN) J2 4y BB Jot 14 5 — T B2 2 BT o, vl L
DRAFECR A S 5 K N Eh b S e v L S 2
B (glycosaminoglycans , GAG ) i% Bl it i J& it B K 11
REEIR, WK A R AK ) 2R S AR 32 75 — b ACH 1 oy
COL2 [ A SR | 3 il 52 45 405 K Tk 37 81 i Bl 47 T
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Bl 6 HmEWLKM iPSC-MSCs k53120 B 40 RUNX2 RiZHISEM0
1%L ; 2. 10-1B 54 ; 3:iPSC-MSCs(1 x 10*) ; 4:iPSC-MSCs(1 x10%) ; 5:iPSC-MSCs( 1 x 10®)

B 7 iPSC-MSCs 53tk B A ADAMTS- 4 5% 3% H FRiX M # MG
1 XPRELH ; 2. 10-1B 5405 3:iPSC-MSCs(1 x10*) ; 4:iPSC-MSCs(1 x10%) ; 5:iPSC-MSCs(1 x 10°)

E 8 iPSC-MSCs - 4h31 20 F 4 A ADAMTS-5 %45 % St Rk
L XFRRZL; 2. IL-1B 5541 ; 3:1PSC-MSCs(1 x10*) ; 4:iPSC-MSCs(1 x10%) ; 5:iPSC-MSCs(1 x 10°)

A 4r B 20 C 20r
= R= g
= 3k S1sL S15k
é:’ <<F)1.5 <<F)1.5
& o <
g 2t 5)1,0-* alo-** sk
> ~ KKk =
5 | . . > >
~ 1 éo‘s L EO.S L
< <
0 0.0
1 3 5 0.0 1 4 5 1 2 3 5
1 2 3 4 5 ku 1 2 3 4 5 ku 1 2 3 4 5 ku
RUNX2 37 ADAMTS4 35 ADAMTSS 72
B-Actin 43 B-Actin 43 B-Actin 43

9 iPSC-MSCs 53t KOA £#E %S M F RUNX2 , ADAMTS4 , ADAMTS-5 & B &kix
1 XFRRLL; 2. IL-1B 5541 ; 3:iPSC-MSCs (1 x 10*) ; 4:iPSC-MSCs (1 x 10°) ; 5:iPSC-MSCs (1 x 10°) ; 5 IL-1B 5 F41 L& * P <0.05,

“*P<0.01," " P<0.001
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SR KO E M RES . ADAMTSs 1%, ADAMTS4
Al ADAMTSS £ %2 5 40 g 48 3% 5 op 1 A e Jit
(type II collagen, COL2) [ %4f#, ADAMTS4 %
7E KOA iﬁ%tlﬂ%%ﬁ Il ADAMTS-5 7£ KOA Filfg
B AL P A Rk, AT 4 8 B 13
(MMP13)ﬁﬁﬂmﬂigﬂﬁ%%%ﬁg&#ﬁmﬂlﬂﬁc@%
FE OA v i B 2838 I (R E i ECM B A7
1E KOA 3 By e g i A vp % ST ER ADAMTA4
F1 ADAMTS-5 119 siRNA BBk 2% 5 i miR fb, 752
55375 I BCE AR PEAL R H 2R 31 ADAMTS4 mRNA
FORWI R ARHR ST 45 R R W, iPSC-MSCs $E
ReFEnT LIl KOA BEBE AL AT ADAM-
TA-4 Fl ADAMTS-5 353k, [ ECM H COL2 13
KRR SR A AR E

IAh, RUNX2 2R R H T2 5
OA MK J'€ , E 2@ 1 1% Wnt/B-catenin A1 TGF-B
{55 0 5%, A 0B 20 L A0 3 5 A R Y
5B E N OA IR I EZAREY, 78 OA /)N A
UK B h s Rk 18 ADAMTS # |
IEfE5, 12 # 3k RUNX2 A DL 9% MMP-13 F1 AD-
AMTS-5 (IR S 30 an M AP 3L o S s ™ 8 A
BRI AT, WFIE 45 SR & 3R, Bfi % iPSC-MSCs t
KRR EL B RS BCE A RUNX2 1 3R 5K
B WIRAL, FUES 11 ADAMTA4 F1 ADAMTS-5 /Y
FIRMBEZ FEAL, R, iPSC-MSCs &AM AD-
AMTA-4 1 ADAMTS-5 PR 4715 515 48 S8 35 30 Jk
JiT, AT BB iPSC-MSC #715 RUNX2 f3RIAFH XK,

[, FEBE KOA 19 & A, e 2R AR vk = A=
AR B AR A VR, SRR TS B AR S 7, 3
IL-1B \IL-6 55 48 PE A 5t 43 Wb 35 m, A2 i# T AD-
AMTS4 MMP-13 5§ (1) 4 5%, i COL2 S5 4CH 3
i — R fifE L T OB IE IR, ASHE 5 AN TR
B iPSC-MSCs fA 45 KOA 8 35 5¢ 15 i 4 41
FIn e 752 & B, BE 9% i P MMP-13 F1 1L-6 3%
TRKSEFEAR, THT A H T TL-10 B 23k 7K 2 2 7

16 KOA FI8 Y7 v, MSC 38 52F 43 104 41 Jifd #h 48 30
%*“J;%WJ&W’E%%&I% B F 55 E T,
REAR I [ B oAk Ry R 40 L, o e 2 s k1 4 i
(ﬁ@ﬁﬂ%ﬂﬁfﬂt M BE S MW G REPH T, R PR AR
FAMY S YRR 40 i B AROR R, iPSCs 1T LU R 3
i 5 @&%éﬁiﬂﬁﬁi‘ﬁiﬁﬁﬂé JEIEAS  AFREHASE
REJIAE T I SRR T40M (ESCs) AAEL, BAEA]
SRR SRR, iPSC AITAE I MSC (iMSC) FHig I+

AT DATH BR A2 R o e ikl i 5 22, IRt A 44 iM-
SCs BN MSCs HUZ AN K8, 16 A2 1 R
oK, A, 5 MSCs AHE, iMSCs 2 94 iF B 7 41 fifg
HOFE GBI A0 R | R A Y TOA B 1 Ab
WA A BORN A= ) T P 55 4 W TR 430 5 T B A A
PR D, BT B S R I A Ak R 4
I ZE AL, Y T B B R RS B ), AT
IR A AR 4L AT I 5T & B iPSC-
MSCs Mim@ij KOA K BRIC19 Bs P9  4F, fR4h A
KOA FEE FH A UL % 57 ¥ m B dd ol 38 G 1 0
Ii,%%ﬁaéwﬁ TR By R Jo R A A FH B AL 1
RIS I, VR KOA 387 BB 35 5 40
25, R AWFSE iPSC-MSCs %F KOA FVE 7/ & H:
YEFIBLE , 28 iPSC-MSCs e 2 72 I R 1 o7 FH 4 41 51
AT ARG, B H S5 IR R KOA s, B HE

Zi L Frid, iPSC-MSCs 1] LT ## RUNX2, #l il
ADAMTS-4 1 ADAMTS-5 [)3¢ik , i) ECM F&
fife , HETM B3 KOA BH X WHE#Hi, Bl T
KOA & 9% BIL ) B ¢ 5 16 N I A 45 &2 4%, iPSC-MSC
FLARVE FPLEI 5 2 — 20 5%
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Inhibition of ADAMTS by iPSC-MSCs in vitro protects

cartilage matrix in patients with osteoarthritis
Zhang Feng, Cheng Gang, Wu Yujiao, Chu Zhuping, Wang Xulei, Wang Huimin,
Wang Kang, Wei Wei, Yan Shangxue
(Institute of Clinical Pharmacology, Anhui Medical University, Key Laboratory of Anti-Inflammatory

and Immune Medicine, Ministry of Education, Anhui Collaborative Innovation Centre

Jfor Anti-inflammatory and Immune Drugs, Hefer 230032)

Abstract  Objective To study the protective effect and mechanism of iPSC-MSCs on cartilage matrix in knee oste-
oarthritis (KOA) patients in vitro. Methods Cartilage tissues removed from KOA patients with joint replacement
surgery were collected and subjected to tissue and cellular experiments, respectively. Cartilage tissue was cut into
small pieces and randomly divided into a control group, an IL-1B (10 ng/ml) induction group, and iPSC-MSCs
groups. Except for the control group, cartilage tissues from each group were stimulated with IL-18 (10 ng/ml) for
96 h and then co-cultured with different amounts of iPSC-MSCs (1 x10*, 1 x10°, 1 x10°) cells for 72 h. For in
tissues, the pathological changes of isolated cartilage tissues were examined by HE staining. The levels of AD-
AMTS-4, ADAMTS-5, and type II collagen expression were analyzed by immunohistochemistry, while the levels of
MMP13, IL-6, and IL-10 in culture supernatants were detected by ELISA kits. The 2 to 5 generations of chondro-
cytes, which were extracted from cartilage tissue of KOA patients, were stimulated with IL-18 (10 ng/ml) for 48 h
and then co-cultured with different concentrations of iPSC-MSCs (1 x10*, 1 x10°, 1 x10°) cells for 72 h. Immu-
nofluorescence and Western blot detected the expression of RUNX2, ADAMTS4, and ADAMTS-5 in chondrocytes.
Results Comparison with the control group, in the IL-1B-induced group, the levels of RUNX2, ADAMTS-4, and
ADAMTS-5 increased, the level of type II collagen decreased, the levels of MMP-13 and IL-6 in the culture super-
natant increased (P <0.05), and the level of IL-10 decreased (P <0.05); Compared with the IL-1B-induced
group, co-culture of different numbers of iPSC-MSCs reduced the levels of MMP-13 and IL-6 in the supernatant,
decreased the expression of RUNX2, ADAMTS-4, and ADAMTS-5, promoted type II collagen expression and ele-
vated 1L-10 levels. Conclusion iPSC-MSCs inhibited ADAMTS4 and ADAMTS-5 expression in vitro, reduced
cartilage extracellular matrix degradation, and played a role in articular cartilage protection.

Key words osteoarthritis ; iPSC derived MSCs; articular cartilage ; a disintegrin and metalloproteinase with throm-

bospondin motifs



