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HE: [BR] H9T miR-145 1P G BT REARDNFOCTT B Mg . (] 8 il HENE €57 /N 40 L, BEHL
SRR A4, A 10 R ArBIRIER 4L (normal control, NC) . HESETT RBIAILL (osteoarthritis model, OAM) | IE# Zh¥)%%
Y4 (transferred normal animal, TNA) K OA #EIHEYL4H  (transferred OAM, TOAM) . X%t OAM F1 TOAM ZH 54411 W 43408 i) 2
AR - E A E S OA BERY, 7, 10 d F, X TOAM ZH 1 TNA £ 567 i N 1 S 20 miR-145 BT 20 wl. P 4 d JGid
JERRBEALSE S Y . AT RARFNZH L2 M %S, HRHH qPCR F Western blot KA AR . (SR ] AT, 5 NCAHHIK,
OAM 41T AR S5 W B 3KL, SP4ednifusdt, L o R Sk, TNA a2, HiEs P hiia, &
g @R ES O, HILZ T, TOAM 4UEEMEE, XREERREGROE, 5 NCAEE., REdArE R, 5 NC
ZHAHLEL, OAM 41H1 TNA 41/ FRS2., LC3 1 p62 YL (i) OD {H¥REWLM (P<0.05); 1 TOAM 411 FRS2., LC3 Fl p62 Y1)
OD { i (KT OAM 411 TNA 41 (P>0.05), &kl /i, 5 NC 44, OAM 4% miRNA-145 ) mRNA Fik/KFRE T
B (P<0.05), TifRMHYL)E, TNA 2071 TOAM 20 miRNA-145 () mRNA kK F B E® T NC 4 (P<0.05). OAM ZHHY
LC3I/1 H B RRAR L p62 FRiEACE BETHE (P<0.05) ., TOAM 4111 p62 (R AKE BEMK T OAM 4151 TNA 41 (P<0.05). [4
] miR-145 PR YL ATy 56T RRR I ACEHR S, LA AT RE 5 SO HCr R REA G .
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Effect of transfection of miRNA—145 in vivo on the articular cartilage of osteoarthritis model in mice // YUAN Long', ZHENG
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China; 2. Department of Osteoarthrosis, Affiliated Hospital, Jining Medical University, Jining, Shandong 272000, China

Abstract: [Objective] To investigate the effect of miR—145 transfection in vivo on articular cartilage of osteoarthritis (OA) model in

mice. [Methods] Forty male C57 mice aged 8 weeks were randomly divided into 4 groups with 10 mice in each group, including normal con-
trol group (NC) , osteoarthritis model group (OAM) , transfected normal animal (TNA) , and transfected OA model (TOAM) . The animals in
the OAM and TOAM groups received total resection of medial meniscus—tibial ligament to create OA model. At 7 d and 10 d, 20 pl of ade-
nosis vector carrying miR—145 was injected into the joint cavity of the mice in the TOAM group and TNA group. The animals were sacri-
ficed after another 4 days by excessive anesthesia, and then gross and histological observation were conducted, while qPCR and western
blot assays were used to detect corresponding markers. [Results] In terms of morphology, the structure of articular cartilage in OAM group
was obviously disordered, with fibrocyte proliferation and matrix stained in mainly blue—green compared with the NC group, while which
preserved intact in structure, but with vacuoles in the lacunae, and the matrix in blue—green in the TNA group, whereas intact cartilage
structure was noted in the TOAM group with red color of articular cartilage matrix similar to the NC group. In term of immunohistochemis-
try, the OD values of FRS2, LC3 and p62 staining were significantly increased in OAM group compared with those in the NC group and
TNA group (P<0.05) , whereas which in the TOAM group were significantly lower than those in OAM group and TNA group (P<0.05) . In
terms of the quantitative detections, mRNA expression level of miR—145 in OAM group was significantly decreased (P<0.05) , while which
significantly ramped up in the TNA group and TOAM group compared with NC group (P<0.05) . In OAM group the LC3II/I ratio significant-
ly decreased (P<0.05) and p62 expression level were significantly increased compared with those in NC group (P<0.05) , while which in the
TOAM group was significantly lower than that in OAM group and TNA group (P<0.05) . [Conclusion] In vivo transfection of miR-145 does
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alleviate cartilage impairment in this joint instable state for marking OA model, and its mechanism may be related to the change of autopha-

gy function of cartilage.

Key words: osteoarthritis, miRAN-145, fibroblast growth factor receptor substrate 2 (FRS2) , autophagy
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B AR RSB AE R ZR, SR OA BRI HLEIA
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MiRNA & — R RKIRFEAE /N AE Gt RNA, T
CATE T EAZ A E AP . 5 & B, miRNA 7]
ISP A RS 5 2R R A R, AR
YRR T A EERAE, B VA A A K S A
PSR . Z AR faM IR Rk, wHA
B HERE R AEMER], DM ANEREE —E R AR
P s Y A MR AR KO, TR
AR ILRE T, 1A WA P Ak 0 2 S 35 40 B 1 R 1A
T, TEFERRCE A AR, AT R
FFERE A EE WA B3 SR AR =

AR 9 38 K I [ W AH G B LC3IL, p62,
FRS2 (%35, BFFE miR-145 5 €57 /N EUB G 0
YA [ NG R Z RO R, 2D B OA AL
P, OTIE S [ W TR TE 2 S X OA BT AEIRYT R
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1 #MR5EFE

1.1 S S50k

C57 /MEL [ ATIES . SCXK (31) 2019-0004,
W R S e SR SR B A IRA F] . B R A 40-0-
B SR E Y (G1371, Solarbio) ; B #iHE (eppen-
dorf) ; SQSTM1/p62 (AF5384, Affinity) ; FRS2
(AF6466, Affinity); AR EFARICILEYIR TgGC (H+L)
(ZB-2301, " #24 M) ; LC3A/B (AF5402, Affini-
ty); DAB Bl & (CW0125, CWBIO); HiPE#
fE (CW0136, CWBIO); #iARZEYL(n (AR1180-1, f#
AEAEAY)) s miR-145 MR EEER (VLYE bt oA
YIH RABR/AF ) 5 Super Seript 11 55 —#5 & R 4t
(3% [H Thermo Fisher A ] ); PCR 54t ABI9700 (3£

[E Thermo Fisher 2 %] ) ; Lipofectamine 2000 (£ H
Thermo Fisher 22 ] ) ; miRNA #4155 (3£ [E Thermo
Fisher A 7)) o

1.2 sl 5 a8

8 JElIS MM €57 /NER 40 K, MRE (24.1921.73)
g; TAFENIRE 18°C~26°C, RN 30%~70%. Pl
¥shi i 4 41, B4 10 Ko 4300k 1% Xt R4
(normal control, NC) . "B PEITT RALHIZH (osteoarthri-
tis model, OAM) . 1E# sI¥) %% Y4l (transfected nor-
mal animal, TNA) M OA & B %% 4t 2H  (transfected
OAM, TOAM).

OA HEAIEE S . X OAM I TOAM 41 3h%) 1 Jett
HEN7 OA BRI T AR FE . 5% 7K & S I Jrs 14 55
400 mg/kg. FTATMEBYI O, Kef R — 2, 2
PRl AInrE, WK, BECEANR, IR
M A A=A B, BhiAE AR AT RS SR
BIREEEVIN, ARJFBCT A HiGsh. NC 418 TNA
HENYRATEIT AR

PRNF AL . TEBEF ARG 7. 10 d X TOAM
ZH N2 TNA ZHIEATIR A e Ab B, OG5 JE N T 4 2
miR~145 i 3K FORLAY R TR 20 wl 70 ARUCGHESS
JG 4d, iLBERRMALSESIY) . NC 41F OAM 4IRFTIER
AL YLAb I, T AR ] R FHAR R 7 kAL gE , B
AHREMIEESETY, A7 LA
1.3 KGR
1.3.1  RIFEEHHLUA L

KPIEEMEE : R IE N AT TR I
JEE - 2 BB AR OC T BCR DI . B LA B
FERUE L

HEUFWEE . BUBSCTThRAS s . EAS . K,
AL WA 5 wm BAREYI R, B, KIS,
TN PBS PRI 3 UK, FFUR S ming JITACHT B IC 1 1
Weigert Y (O, Yt 5 min, FH/KVEVR; BRITEE
W 15 s; ZRIB/KIEVE 10 ming TN SRS R
10 min, FHSSRRISM TR T 155, BRZSMISkE
B, FEINTELL O Yot 5 min, FKUEYS; BHLEE
PR, ZHASERD G ERR R
132 e Aerein

G ARSI FRS2, LA AMEbR &Y LC3 . p62
MERis. W&AMY R, BREK, bRBEEHRY
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BETEE&GN, MABEAM, fREF377C 40 min,
7E PBS AU A 3 k. U R B ARE T, A
A1) 3% HL0, V8 TR 5 25 3 A W v 1 o A Ak P il
HEEMR TR E 10 min, X5 H PBS MR k. 7
PBS il i 3 K, ®IK 5 min, #HEZRM
PBS. TEI¢H LN 5%BSA, {£+% 37°C 30 min,
WK AR B 2 R B AT, AT, BB R
T AR B —Pi: p62 (1:100) ., FRS2 (1:100)
BHTRET, 4CHi. BUk acaiie, BT
Z R 45 min, 7E PBS "R YI R 3 K, BEK 5 min,
T MR 2o S A P B BRI B L AR 1eG o (H+L)
(1:100), #RJ5F 37°CHE 30 min, Ff PBS HKiE
Uk, DAB fW {4 5~10 min, WEE FiEEg@, H
PBS {& ¥ 1 min 5 JRAKGEYL A 3 min, EhR- 2B
fb, R HRKIEYE 1 min, TH:. B, EHH.
LG e
1.3.3 qPCR il

FHRECHG C57 /N BRUREOC T B R 2R T i i 4
U BE 5 H 5, Trizol Y5 £ HLE RNA. A Super-
Scrip I 25 —4E A AL A W cDNA, fli ] PCR R4
9700 (ABI) #E47 qPCR J Mo fifi i 2- J7 3k 4
miRNA BIHIXF FE K. qPCR 1441 : miR-145-
F:5-GTCCAGTTTTCCCAGGAATCC-3",
1.3.4 Western blot ¥l

B €57 /N BUBOC T I g T ny 40|, By RS N
NBURW, FEFHAZ SRS U5, Kl & 1)
HLUEPHE 12 000 v/min B0 15 min, Y4E L. BCA

B /NBUBCE I B G R FRLL O Y@ RIE (x400)

: .. %}?/ e R
e Y e A
R WY SR AP Rt
i LT AR Y ah

la: NC HRCTTHE . B B T SIS RS, #ol

RIGE R HREE . K 50 pe H AR IEFT SDS-PAGE
BER LYK, $EFRE: PVDF I, Bl —40. —4t
AR IEE , BERCEY.
1.4 Sil2Erik

{4 i SPSS 21.0 F1 GraphPad Prism 5 i {443 #r 52
IBE, HEBERLL & 2s Fon, BRHRIERME R,
KA ZFE D7 2200, P HLECR T LSD 7. %Ek
BARIER R, SRR . P<0.05 WESH
GiitEE .

2.1 KIKEESHLIENER

OA BRI 58 U, OAM 4L/ BT 15 3
ZR . EEPE, TOAM 41/NAT e 16 shi iz
R, (HME Y E NC 4 C TR s 2. OAM 41 2 JA]
Jei v WA IR S 65 B B A i 5 4 4B 2 T W KL
B, RERIEFERE, S TR, BEEEES6 R
B, Rk, IEREA B IR . TOAM /)N ERUERCHE U
WRFEEERITHESAE

JRC B R R ) 21 O YL 25 1
K1, 5 NCAMI (KB 1a), OAM 46T 4kE 45
BB EEHEL, ZRdednad st LG G B R gt
(E 1b) . TNA @ RARE 4525, HFEeE s
W, EEEAEESE (B 1e). MIILZ T, TOAM
HBEEEE, KRERREOARLIEA, 5 NC
HEzE (B 1d).

N

AV

£ k.

RFEORLE  1b: OAM HM K WAE MR, A4EMigd:, WEEREESREO 1o TNA HERCHESHEE,
BB, EECRESRE  1d: TOAM HPCEZMER, CIREREARLAE, 5 NC AR

22 il
BRI FRS2, LK A BERRES) 1LC3 ., p62

M FRIN A ER LK 2. 5 NC AHLEL, OAM 41y

FRS2. LC3 Fl p62 & (0 E ik ; 5 NC 4AM Lk,

TNA 40/ FRS2, LC3 Ml p62 & (Lt frslas . AHLL
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W, 5 NC 445k,

DU 2H feyse 20 A G (LY [R5 OD e & /Al Rk
1. 5 NC4i#fitt, OAM 4171 TNA 41/ FRS2. LC3
M p62 Y A iy OD {H ¥ & 3 Hm (P<0.0.5) 5 T
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TOAM 4 FRS2, LC3 Fl p62 Yo ) OD {H i K

- =

LC3

p62

B2 DB b B B A e A R BT I (x400)

2.3 qPCR 5 Western blot Fil|£8 5%

qPCR Rl &5 5L W35 1. 5 NC 41, OAM 4
) miRNA- 145 ) mRNA ik KF % TR (P<
0.05), MIARMNHYL)T, TNA ZHH TOAM ¥ miRNA-
145 [ mRNA FikKF- 8 3#E 5T NC (P<0.05).

Western blot [ R 45 5 ULZ% 1, ik KL 3.
5 NC #HAHE, OAM #HfY LC3II/ HL(EREAR, p62 3
KIKF R TR (P<0.05). 5 OAM A kL, Y
J5 9 TNA ZHF1 TOAM 2H LC3I/L HAE T1E, p62 ik
KA s P TOAM 4119 p62 A3k /K- i K
T OAM 4 F1 TNA 20 (P<0.05).

R

OA JZHONH WA AR TSN, ERFECR
TEROLATR . KR = IIREZ R . SR, Bl OA HY

ﬁb’.

1‘ “w;«l‘ '.., ‘ N

T OAM 471 TNA 41 (P>0.05).

2a~2d: 23528 NC. OAM. TAN F1 TOAM 44 FRS2 Jeft,  2e~
2h: 4350 NC. OAM. TAN 1 TOAM 411 LC3 Je(a 2i~21: 43518 NC. OAM. TAN H1 TOAM 41 p62 Jett,

AL NI, MR it SR T XA R Ak
B OA B B AE S BRSO A B PR BE R
B, AR IEAT AR 8 TR0 LML BT
AR RAE CA LR LR AR A IR AR Y
JEP, B H TR SRR A R, OR AT A R
TR ERTT OA.

. “ —
p62 T . S —
GAPDH -— —v—
NC 0AM TNA TOAM

Kl 3 Western blot &l LC3 (I/I1) . p62 Y HE ik &5 S &
5 NCHALL, OAM HFCE Y LC3I/ HAAREMR, p62 %
IKAKSETHE o 1 TNA H 1 TOAM 20 LC3I/T e T,
p62 MR KA FITREAIS
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Fz 1 M4 qPCR & Western blot #ilZER (n=10, 7xs) StbEE

TR NC 4 OAM % TNA 24 TOAM 24 P{H

g2t (0Dx1000)

FRS2 910.00+780.00 15 340.00+6 830.00 7 570.00+8 250.00 1 960.00+1 330.00 <0.001

LC3 2 730.00+1 780.00 19 610.00+7 370.00 18 040.00+17 920.00 4 452.00+1 460.00 0.018

p62 3 770.00+2 430.00 31 280.00+13 880.00 16 240.00+7 270.00 5201.00+2 120.00 <0.001
PCR 6 (CT {H)

miR-145 1.00+£0.04 0.31+0.13 3.16x0.14 4.01+0.04 <0.001
W-B #ill CIKE(E/100)

LC31 0.30+0.00 0.28+0.03 0.46+0.03 0.51+0.02 <0.001

LC31I 0.85+0.03 0.60+0.06 0.65+0.04 0.78+0.02 <0.001

p62 0.34+0.01 0.85+0.04 0.84+0.02 0.62+0.03 <0.001

microRNA (miRNA) i i 548 mRNA ) 3-9E#
PEIXAH AR FH e ESE mRNA FEf (GERTTER) ok
0 e SR BRI . BOR B IEE SR, miRNA
MFRIEE OA RIEHLIZ M AAAEAR DM 0 REAEIFSE
it 1 miR- 145 3 if 88 ) 25 45 94 %5 MKK4, Smad3.,
Sox9 7 OA HHRyZIR ™, BEAh miR-145 FIPEH
5 K-L 93 PIAHG, $27R miR-145 FI9 Pk Rl %F
IR O R EREA —EME, TR S S
W RIZW AR Y 2 E B M RIEALY
NKILA A LIYE N CERNA fE#F miR-145 [ Uj5E, #0
il Spl B3k, I NF-kB {5 S E%, MimfEiEd
ZUGNE, I AR R A AV AR T . X
REJE B T 2 I — 1A BT 1Y P A s A A e
A e T AN T E Y miR—-145 F miR-221 {2
O T8 T 0] 46 RE M. miR- 145 38 1 B2
MKK4 Ji 52 B SRR R F—a A S5 08 500 R AR 5k
o it A0 A U B LA 1 S5 9 R AL i i i A
FH U AT e A K BTS2 AR R (fibroblast
growth factor receptor substrate 2, FRS2) J& & 2 # H
BT, JB TSR RE ARG, S52FERNAR
ghJRAR S L AR R A A R R AN s R
miR-145 il 0] FRS2 {23 AWk, $2 im0 40 fa 4k
P AL B B BE F1, FRS2 HY £ A5 A W 5 A
X 02 CREESE T, 5 NC 4AHE, OAM 4H FRS2 %
KEETE (P<0.001), ULBH OAM 4115 5l H v
TEPEREAR s MR EE Y miR-145 J5, FRS2 fUAN
R (P<0.001), $il] miR-145 i FRS2 A%

ik

N

I

A e — D H RS R, A R IR
LA B SZ AR MR oY, IR e AR ok
PERRIFETE R, W RAN, 18 OA RYZEEH T LILEE
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F| F WEACFE (autophagy related gene, ATGs) /5%
B AR A WESLRG . A WX O RCE B R ER,
LI OA vh, SE35 B 40 MY 1 W1 I 3
Bl B OCTT AP HE R, DT A A AR K
SRR, FE/NROCY s T G TR A A R
RACH A0ME F VR RO, /N e R AR
FEA T 2 A, WS R B A ]
P T BCE 20 MR T 28 R OA KR G T IR
Ax L AMER AT, A WA G 1 LC3I ZERG I M AL
FEEAR A LC3IL, A LC3IVL B A 5 i 1 &
IEAG, I p62 S AME R Z A2 —, B
VERIRIITE F R R A, 5 p62 MYRIRKT-5 B
W PR R ARG Y AR, 5 NC 4,
OAM ZH/NER I AR DG HE 11 LC3TIT UM 5 R (P<
0.001), #H p62 KF-EFm (P<0.001), £
OAM ZH/IN BRI S BB A sz S04l 5 i 4 P 2 e
miR-145 J5, HWEAHSCHE 1 LC3IWI HfA W3 &
(P<0.001), M p62 KW EFFMK (P<0.001), %
B miR-145 X/ FOCHTHB 19 B A R eV E

2k BPTIR, miR-145 Al 6] FRS2 AYFRIE M
T B2 o AR A [ s, X CST R R R Y
KR EREIRER.

[1]  Akkiraju H, Nohe A. Role of chondrocytes in cartilage formation,
progression of osteoarthritis and cartilage regeneration [J] . J Dev
Biol, 2015, 3 (4) : 177-192.

[2]  Z=22, JRUTER, BEFEA, 55 . miR—140 %R 2 2R H0r 4
T MR AR AL (0] . b BRI MR 24 A, 2020, 28 (3)
252-259.

[3] WV AR, W5, sRICTE B OGP AR A I A R R DF S
J& [J/CD] . ST AN RS (TRR) , 2018, 12 (6) : 68-70.



5304 47 18 ]

TSRS

Vol.30,No.18

202249 H Orthopedic Journal of China Sep.2022

[4]  Rockel JS, Kapoor M. Autophagy: controlling cell fate in rheumatic [15] Hu G, Zhao X, Wang C, et al. MicroRNA—145 attenuates TNF—a—
diseases [J] . Nat Rev Rheumatol, 2016, 12 (9) : 517-531. driven cartilage matrix degradation in osteoarthritis via direct sup-

(5] Fuk, BREGE, BEANAN . [ WELEE O R AR AR vh e ik pression of MKK4 [J] . Cell Death Dis, 2017, 8 (10) : €3140.
FIRIFSE [T] . RS 5565 48, 2021, 10 (4) : 1-4, 31. [16] JAmisit, #2327, 2 . W RS20 M 28 PR F-7K 7 B2 miR-145/MKK4

[6] Wang BW, Jiang Y, Yao ZL, et al. Aucubin protects chondrocytes I FEIAYSCIE (1) PR T REIFSY, 2021, 25 (14) : 2199—
against 1L.—1B-induced apoptosis in vitro and inhibits osteoarthri- 2204.
tis in mice model [J] . Drug Des Devel Ther, 2019, 13: 3529-3538. [17] Wu S, Ou T, Xing N, et al. Whole—genome sequencing identifies

[7]  Wang WF, Liu SY, Qi ZF, et al. MiR—145 targeting BNIP3 reduc- ADGRG6 enhancer mutations and FRS2 duplications as angiogene-
es apoptosis of chondrocytes in osteoarthritis through Notch signal- sis—related drivers in bladder cancer [J] . Nat Commun, 2019, 10
ing pathway [J] . Eur Rev Med Pharmacol Sci, 2020, 24 (16) : (1) : 720.

8263-8272. [18] WA¥HSE, ik, T, A8 . /Iy RNA-145 s 9% L 5 4 ]

[8] Cui X, Wang S, Cai H, et al. Overexpression of microRNA— 634 S5 Ak 00 ] A i S A AN B Y 2 (D] . TR AR S AR AR,
suppresses survival and matrix synthesis of human osteoarthritis 2013, 30 (3) : 549-551.
chondrocytes by targeting PIK3R1 [J] . Sci Rep, 2016, 6 (1) : [19] LiJL, Luo P. MiR-140-5p and miR—-92a—3p suppress the cell pro-
23117. liferation, migration and invasion and promoted apoptosis in

[9]  Xue H, Yu P, Wang WZ, et al. The reduced IncRNA NKILA inhib- Wilms” tumor by targeting FRS2 [J] . Eur Rev Med Pharmacol Sei,
ited proliferation and promoted apoptosis of chondrocytes via miR— 2020, 24 (1) : 97-108.
145/SP1/NF- B signaling in human osteoarthritis [J] . Eur Rev [20] #%7€, FEME B, % miRNA 7EH 51 40 A [ s Y
Med Pharmacol Sci, 2020, 24 (2) : 535-548. PEEVERT ] . TP EFDBSMEFE, 2019, 27 (19) : 1777-1780.

[10] Martinez SA, Dudek KF, Murphy CL. Regulation of human chon- [21] Wang GD, Zhao XW, Zhang YG, et al. Effects of miR—145 on the
drocyte function through direct inhibition of cartilage master regu- inhibition of chondrocyte proliferation and fibrosis by targeting TN-
lator SOX9 by microRNA- 145 (miRNA- 145) [J] . J Biol Chem, FRSF11B in human osteoarthritis [J] . Mol Med Rep, 2017, 15 (1) :
2012, 287 (2) : 916-924. 75-80.

[11] Zhao C, Chen JY, Peng WM, et al. Exosomes from adipose—derived [22] Verbus EA, Kenyon JD, Sergeeva O, et al. Expression of miR—145—
stem cells promote chondrogenesis and suppress inflammation by 5p during chondrogenesis of mesenchymal stem cells [J] . J Stem
upregulating miR—145 and miR-221 [J] . Mol Med Rep, 2020, 21 Cell Res (Overl Park) , 2017, 1 (3) : 1-10.

(4): 1881-1889. (23] hdd, JE, BIR, 55 . WASGE A0 I DG 2RO e

[12] Martinez SA, Lazzarano S, Sharma E, et al. High—throughput iden- KA TR [J] . b E R SR REA AR, 2019, 27 (15) ¢
tification of MiR—145 targets in human articular chondrocytes [J] . 1404-1409.

Life (Basel) , 2020, 20 (5) : 58. [24] NI, G 1L, ZRBIA, 55 . B O R ECE i A wE 1R A

[13] Zhou J, Sun J, Markova DZ, et al. MicroRNA-145 overexpression T HAR EAYT (0] . th E S TARBISE, 2021, 25 (35) : 5688—
attenuates apoptosis and increases matrix synthesis in nucleus 5693.
pulposus cells [J] . Life Sci, 2019, 221: 274-283. (ki - 2021-09-01 {111 : 2022-05-25)

[14] Yang B, Kang X, Xing Y, et al. Effect of microRNA= 145 on IL- (TR BEM & 1)

1B=induced cartilage degradation in human chondrocytes [J] .

FEBS Lett, 2014, 588 (14) : 2344-2352.

(ASCHif: T HE)

1679



