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RT-qPCR) £ #l f# /N RNA-29¢ (microRNA-29¢, miR—29¢ ) 1) & 35 7K -, 35 H G2 3% BN 7E (Western blot, WB) K I 11 78 i [ 1 5%
(collagen type II alpha 1 chain, COL2A1)%E [ 33K K, BEEER 5052 W BRI (enzyme—linked immunosorbent assay , ELISA ) 6l
A 3R B W R R 4 R B Al 3 (matrix metalloproteinase 3, MMP-3) | AR R 38 [ T o (tumor necrosis factor o, TNF—a) 7K
S, A ARSI AN T K, AR B AR R TN miR—-29¢ BRI EL P, SR X3 G 2 R A KL PR 5256 6 31F miR-29¢ 5
COL2A1 Z [Al AT 45 A VR FH o 308 5 496 R S 6 B W TCA Xk OA 85 SIS K 40 I 0 1 B 5% 1 KA AL . 25 R 5 Control £ 40
b, IL—13 2H 0B 40 A1 35 W th MMP-3 (P<0.001) Fll TNF-a(P<0.001) 2 B B3, COL2A 1 Y 3235 7K 7B BREA% (P<0.001)
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0.001) . 5 miR-NC 414 [t , miR-29¢ mimic 2 77 4 4 i 1 3 i MMP-3 (P<0.001) Fl TNF-a (P<0.001) 1% &2 W . 35 i,
COL2A1 3R 1K 7K - (i 5 R A (P=0.001) , 41 i 7 T 3 i 25 34 i (P<0.001) , Ifif miR—29¢ inhibitor 28 W £3 2 A0 I A 25 3 o Tar-
getScan7.1 B4 % 7R miR-29¢ 5 COL2A 1 FEAELE G s o WG R 5 3L P 9298 3 B, miR—29¢ mimic B g 416 77 5 4 74
COL2A1 ZRAR Y 9SG R WG M (P<0.001) , T 58 48 8 1) 9 S WG MR 3Z 520 (P=0.152) o i Ik COL2A 1 AT #R 4316 % T 8 miR—
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(P=0.009) LA K AR -5 (P<0.001) (52 . 518 : ICA REWE 1L-10 175 5 A 0 E 0 It 48 5 R T 1 23 B A A I R T 1 2,
YEHIALEI AT ik 5 miR-29¢/COL2A 1 il 5,
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Icariin improves chondrocyte function in osteoarthritis via the

miR—29¢/COL2A1 axis

He Zike,Wang Shangzeng
(Department of Osteoarthritis , Henan Province Hospital of Traditional Chinese Medicine )
[ Abstract] Objective : To investigate the effect of icariin (ICA) on chondrocyte function in osteoarthritis (OA) and its mechanism.
Methods : After chondrocytes were treated with different concentrations of ICA (0.1,0.5,1.0,5.0,10.0 wmol/L), methylthiazolydiphenyl—
tetrazolium (MTT) assay was used to measure the viability of chondrocytes , and then the optimal concentration of ICA was selected for
subsequent experiments. Chondrocytes were stimulated by interleukin—18 (IL-18, 10 ng/mL) for 24 hours to establish a cell model of

OA, and then the cells were treated with ICA at the optimal concentration of 1 pmol/L. Quantitative real-time polymerase chain reac-

tion (RT-qPCR) was used to measure the expression level of mi-
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2021]DZX2042) . the levels of matrix metalloproteinase—3 (MMP-3) and tumor necro-

croRNA-29¢(miR-29c¢) ; Western blot was used to measure the pro-
tein expression level of collagen type I alpha 1 chain(COL2A1);

Enzyme—-linked immunosorbent assay (ELISA) was used to measure

452 B4 B - hitps://link cnki net/urlid/50.1046.R.20241210.1128.002 sis factor-a(TNF-a) in the supernatant of cell culture; flow cytom-

(2024-12-10) etry was used to measure cell apoptosis rate. Bioinformatics web-
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sites were used to predict the target genes of miR—29c¢, and dual-luciferase reporter assay was used to verify the targeted binding be-
tween miR-29¢ and COL2A1. Functional rescue experiments were used to clarify the effect of ICA on inflammatory response and cell
apoptosis in OA and its mechanism of action. Results: Compared with the control group, the IL-1f group had significant increases in
the content of MMP-3(P<0.001) and TNF-a (P<0.001) in chondrocyte supernatant, a significant reduction in the expression level of
COL2A1(P<0.001) , and a significant increase in cell apoptosis rate (P<0.001). Compared with the IL-18 group, the ICA treatment
group had significant reductions in the content of MMP-3(P=0.001; P<0.001) and TNF-a(P<0.001;P<0.001) in chondrocyte super-
natant, a significant increase in the expression level of COL2A1(P<0.001;P<0.001) ,and a significant reduction in cell apoptosis rate
(P<0.001;P<0.001). Compared with the control group, the IL-18 group had a significant increase in the expression level of miR—29¢
in chondrocytes (P<0.001) , while ICA treatment significantly reduced the expression level of miR—29¢(P<0.001). Compared with the
control group, the miR—-29¢ mimic group had significant increases in the content of MMP-3(P<0.001) and TNF-a(/<0.001) in chon-
drocyte supernatant, a significant reduction in the expression level of COL2A1(P=0.001) , and a significant increase in cell apoptosis
rate (P<0.001) ; however, opposite results were obtained for the miR—29¢ inhibitor group. TargetScan7.1 database showed the exis-
tence of binding sites between miR-29¢ and COL2A1. Dual-luciferase reporter assay showed that miR-29¢ mimic significantly inhib-
ited the luciferase activity of wild—type COL2A1 vector(P<0.001) , but with no influence on the luciferase activity of mutant COL2A1
vector (P=0.140). Knockdown of COL2A1 could partially reverse the effect of downregulated miR—29¢ on the secretion of MMP-3(P<
0.001) and TNF-a (P<0.001) , the protein expression level of COL2A1(P<0.001), and cell apoptosis rate (P<0.001) in chondro-
cytes. ICA treatment could alleviate the influence of miR—-29¢ overexpression on the secretion of MMP-3(P<0.001) and TNF-a (P<
0.001), the protein expression level of COL2A1(P<0.001), and the apoptosis rate (P<0.001) of chondrocytes. Conclusion : ICA can
alleviate the secretion of inflammatory cytokines and the apoptosis of chondrocytes induced by IL-18, which may be associated with
the miR-29¢/COL2A1 axis..
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H KA R (osteoarthritis, OA) JZ— P WLAHE  FHETBFFTIESS, ICA n] 3 i AL 75 5 HY R BRUAR
PEIRATYESG , OGP MK , AR TR 332 B B 4l i T e 40, B Ah  ICA sl A S i ik
Sy L RF I, 25 ARG PRI B ARl ke 0 8 1Y £ JILES 3— 34 ¥ (phosphatidylinositol3—kinase , PI3K ) /2K
Ho 75 OA KN Re v, 007 200 i 3 R AR T Sl g F1 38 iF B (protein kinase B, AKT)/F5 A5 2 #L 5 1
4R R 28 L A/ B 5 1A 5 4 Ml A 2L T A B (mammalian target of rapamycin, mTOR) {5 71_5%{7%‘(
HOBFETUR > 2 W RCE ARSI MIINRER 3% HCH 40 1 WK 22 A OAD IE S ICA X 4k 41
AN, T ARG D ol 4% (collagen type 11 alpha 1 M5 A D4R E T . BRI, 26 T ICA 7E OA Hr R4
chain, COL2AT) 32 ¢ 5 B 1 e st 19 o 22 A o R 20 B 2 A5 s i ELORAE AL i A B . A
COL2AT FRIB B 5 3 AL S MO IE IERIE BFFE T R A 1L 1B R 400 24 b A Ak oh

WYL 2R SR B (matrix metal- QA 4IIAR 55T ICA X OA B0 40 08 T K 48 i
loprotemases MMPS)F&%ﬂéwyﬂémﬂﬁﬁf‘ﬁﬁ,Eﬁ‘ K] 143 Wb 1) 52 ) B LV e /R FI AL, S ICA VR YT
BOCHHOE HEATIERR , BE BT COL2AT IR TEC oA fyilf PRSI E L B0 2L
OAJE K o T%Jﬁ A S H 5 OA A D)

I EEFEFETT (icariin, ICA ) 2 24 FE N £ 2 1 MREF=E
RO, B BUE PO BTSSR B
I AP, Shao YD AFWBIFFE R, ICA 18 3 905 L1 S dtt

YA 1 E2 41 5 HF- 2 (nuclear factor erythroid NHCE A C28/12 A1 TR i ' 41 HEK-293T 3k A
2-related factor 2, Nrf2)/[fll 1. 25 %A, & fiff— 1 (heme oxy- ARSI AN . AL (fetal bovine serum, FBS ) 15
senase1 HO-1 )ﬁﬂ%ﬁ]_ parkln fI\EF iy Qjﬁ *Jﬁg E Gibco A A, Dulbecco’s modified eagle’s medium (DMEM ) It

EESI Hyclone NG Lipofectamine®200 T e3R8 50) ) H 35 [F
110 4] 4 B 4 =ny =
e R S P s PN

%o 1CA R 3 A8 5% - g (interleukin- 1B, fif§ 5% /2 W (quantitative real—time polymerase chain reaction,
1L~ 1B) Y5 S 4 H A R SRARSORE TEE A R gper )t amy 1 e s 2 W W24 O SR Vi
H@i ﬁﬁ » N /Tﬂ" trﬁ'J T l:j ngﬂiﬁ . ¥_KB ﬁﬂ%ﬁ?@ﬂ S (radioimmunoprecipitation assay , RIPA ) AR AR AR
ICA R cH AN ML B, B2 o R ML R BRI o oy 191 L 50 2R 36 5 BT WA ), W A P 2 bicin-
i’% 7J(E|Z jd: IL-1B 'L?%TE'F E’JZFJ’( QEHH@ ﬂ‘r‘lf)lo ?’ﬁﬁﬂ choninic acid, BCA )& H & £i87 & 18 H Thermo Scientific 2
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F) L PR AEFE R MTT W A 32 [ Sigma 24w, BB H V (an-
nexin V, AV) —TAL N BE (propyl iodide , PT) 4 Jfd 7 746 ] izt
F & A 3 E DB 2 Al i/ RNA-29¢ (microRNA-29¢,
miR=29¢) L #L4 (miR-29¢ mimic) . miR=29¢ 1 il 4 (miR—
29¢ inhibitor) #E ] COL2A1 A9/N T4 RNA (small interfering
RNA, siRNA; si—-COL2A1) & H % [ B P %F B8 (miR-NC,
inhibitor—-NC 1 si-NC) ¥ 1 /£ T A= 923 6 A 1, COL2A1 Bt
14 (ab307674) LA J MMP-3 (ab189572) . TNF-a (ab181421)
T ¢ A 2 WG B 3 56 (enzyme—linked immunosorbent assay,
ELISA )77 & H L Abcam 23 ], H il -3 w2 i S i
(glyceraldehyde—3—phosphate dehydrogenase, GAPDH ) /N L A
TEREUR BRI S L P 1 (horseradish peroxidase , HRP) 5
JCH L E/ N AR R 3 G (immunoglobin G, 1gG) HiiA I
BB AR A T . 5% CO, R T4 B {UFI Nano
300 M 28 GG REH I H 55 [ Thermo 23 ] , 946 5E 1t PCRAX
4 A 26 [ Bio—Rad 24 A, Il 5 3 B0 AL 12 Sigma 22
Al A A% T 26 [ Beckman 23 7] o

1.2 %7k

12,1 435 Rooral BRONHCE 40 C28/12 H2hp F &
10% FBS ) DMEM 35 3% 3, 311 F 37 °C 5% CO,.95% I
FERR SR R SR M AN A 2 75% flA B W B E K
4, % & . DControl 4 . IL-1B 4 . 1L-1B+ICA (0.1 pmol/L)
AN IL-1B+ICA (1 pmol/L) 21, Hiif IL-18 41 A 10 ng/mL
IL-1p b B 20 ] 24 h; IL-1B +ICA 2H T 2¢ fin A 2 ¥k 1 Hy
0.1 wmol/L B 1.0 wmol/L ¥ ICA Kb FRER 1 4 i , 1 h 5 A
IL-1@ 4k 245 9% . Jo 2 5 3 {f T IL—13 00 T 44 8 9 OA
Y A A R AT, R TL-18 AR AN KT 97 24 he @RI
TurboFect % 4% i 77 ¥ miR-29¢—mimic/inhibitor , si—-COL2A 1
Fe 4% [ BAPE ST B8 miR—NC . inhibitor-NC 5, si—-NC %% %% & 0A
BOH 4 M, Ay 44 8 miR-NC 4] . miR-29c—mimic 21 .
inhibitor—=NC 2 . miR-29¢—inhibitor 21 .miR—29c—inhibitor+si—
NC 21 F1 miR—29c—inhibitor+si—COL2A1 41 . @ miR-NC 4 .
miR-29c¢—mimic 20 . ICA+miR-NC 2H . ICA+miR-29¢—mimic
2H , Hoh ICA+miR-NC 4H . ICA+miR-29c—mimic £ 1 OA %%
B 41 M 56 F miR-NC 8% miR-29c-mimic ¥ 4 24 h J5 , Il A
1 pmol/L ICA b3 f5 W B AN i 3R AT I A6

1.2.2  BEMEEE (methylthiazolydiphenyl—tetrazolium , MTT) i 4
MANMETE 1 A R AR A DL SX10%/FL I % B
R T o6 FLAR N, B335 24 h )5, 4350 11 0.0.1,0.5.1.0.5.0,
10.0 pmol/L V& J& (1 ICA 4b PRAN L, 43V R & 3R AL
REd5 9% 24 h 48 h 5, FEANAE BE FEAR A FL A 20 wIL MTT
(5 mg/mL) I, 76 37 CHUANMIES FRAH h 4k 2 B 4 he B
JEBALINA 100 pL H BHA AR AR SE 7 F 4 h, B UE Y )5
JFHEERSUS E 570 nm AL W 56 BE (absorbance , A) i o

1.2.3  ELISA 6 45 21 20 i b 3% W - MMP-3 £ TNF-a 7K
T YA A FE S I A2 R A0 B W, 3 000 v/min #2500
10 min J&5 - #2 #& MMP-3 (ab189572) Fll TNF-a (ab181421)
ELISA 2771 20 156 B A I MMP-3 1 TNF-o 1943 35 O , 55
JHEEFRGTEH 450 nm P AL AY A 1H.

1.2.4  FaRdi ARG AnE R T WA S k25 FR 24 h
BB AT B, P IR AL, B0 U g, PBS B 3 Uk, AR I 4T
Jifl B 5% T 300 wL 1xBinding buffer 2% W 71, BB A5 L

Annexin V-FITC % i # Y% F 10 min 5, JI1 10 pL PLIE &
5 min, J5cJi5 (off FH U 2 400 LSRG D0 40 AL R T O . AR T
8= (S0 T 2 i 25+ G 20 08 T 2 50 /200 D S K< 100%
1.2.5 48 H % #E B 3 (Western blot, WB) &5 46 1] 41 i
COL2A1 H FIRIBARF W4 2 H0R 4L, in A RIPA 25
1 2277 YRR P AT 151 550 T K A 4 30 min S, TR
H AR B £ B B M A A 1, SR BCA VA B 1 1
SEHE MR . HL25 pg/ALEE FE I 10% 19+ e S B f -
TN I G B2 458 st L 9K (sodium dodecyl sulfate—polyacrylamide
gel electrophoresis, SDS-PAGE ) 4323 H 9 8 (1, I-4 W & A
R B B 9K Z 4 (poly vinylidene fluoride, PVDF) I |
(FLJR 100 V, HLYE 230 mA , I 1H] 2 h) , B K55 59% Bt
Wit s N EH 1 h )5, 5—3t[COL2A1(1:1 000) 1 GAPDH
(1:1000) 14 CHEE LT , Tris—HC1 25 i 25 15 Y + i 8 (Tris—
HCI buffered salt solution+Tween, TBST) %% 3 X5 , 5 HRP
PRI LT B 1gG =R BF F 2 he TBSTIERUESG , R HIHT
T4k 22 K Y617 (enhanced chemiluminescence , ECL) fb2: %
Heil & AT g, 37 Tmage T 5K A3 #T 2E 1 457 IR BEAE, LA
H 25 11 26415 K2 5 GAPDH 545 IR L om H Y
HHERILKF.

12,6 SEAT 9O B G W4 I W (quantitative real-time
polymerase chain reaction , RT-qPCR ) #1141 it 1 miR-29¢ Fll
COL2A1 mRNA £ ik7KF & H] TRIzol 127 5 2% 20 11
P B RNA, N T A miR-29¢ () ik K, 2R H Tag-
Man MicroRNA /2 # %7 & & 5 ¢DNA, 3 /i SYBR Green
PCR Master Mix #£47 PCRY™ 4% . 4 74501 COL2A1 mRNA )
FIBIKF, R TaKaRa 27 sk 1800 & E 4T S 5%, IR
SYBR Green PCR Master Mix §" 4 )2 %5 5t J5 i) 7= % . RT-
qPCR Y W FEFF U R 195 °C 1 min; 94 °C 155,54 °C 30 s,
72 °C 20 s, 235 AMEFR . U6 HI GAPDH 43 545 4 miRNA Al
mRNA NS SR iR a & 2 T, TR
W1,

%1 RT-qPCR3I#1FE7l
519 FH1(5°~3")

COL2A1-F ATGACAATCTGGCTCCCAAC
COL2AI-R GCCCTATGTCCACACCGAATT
miR-29c-F ACACTCCAGCTGGGATTGGCTAA
miR-29¢—R TGGTGTCGTGGAGTCG

U6-F CTCGCTTCGGCAGCACA

U6-R AACGCTTCACGAATTTGCGT
GAPDH-F ACCCACTCCTCCACCTTTGAC
GAPDH-R TGTTGCTGTAGCCAAATTCGTT

1.2.7  RUa¢ I 2 i 5 56 ] 52 56 36 3F miR—-29¢ A1 COL2A1
AR S R R AR LA W15 B2 T B (http://www.
targetscan.org/) i 15 3] miR-29¢ 5 COL2A1 3” —3E B¢ X
(untranslation region, UTR) FIE5 G0 1 o B miR-29c 4%
A 5 B A Y (wild type, WT) £l 5& Z8 # (mutant, MUT)
COL2A1 3’ -UTR 58P A 3 pGL3 # A& , H ¢ WT-COL2A1
A MUT-COL2A 1 5O & Mgl ok . Bl , 2R FH 4 L i3
# 138 Bk 55 miR-29¢—mimic 3% miR-NC 3£ 4% 4t 28 HEK-
293T 41 fE 4% 37 48 h Jo , K I 2¢ o 2 W 16 o, ¥ — 25 50 iF
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miR-29¢ #1185 COL2A1 .
13 %it#sk

ST SR SR 11 3 AL ST 0 B ST, B = A
% (x = )RR, GraphPad Prism 8.0 &4 #-AT 1R, S2 568
i 25 SPSS 26.0 BRAFHEAT G 43 Hr o 2 20 1) LT ¢ A6 05
2021 1] AR FH LB 220 2240 M9r , W EL R FH Tukey—HSD
%o KK a=0.05,

2 # R
2.1 ICA & OA 28 fm il b K FE 40 K 3] 4m B R 1= 84 5 48

SR FH MTT 36 460 0 S [ ¥R 32 TCA AR FH S [a] BsF 1] %o A %K
B A E SRS 45 HEER T AE — s e EE VS TR Y (0.1~
1.0 wmol/L) ICA X & 4 Mu Jo it , Jf HLRE 8% I 1 51 440 i
BEFH, TR E R T 1.0 wmol/L IR 23 B IR 4H A A7 5 (181 1A) o

Yo AN AR TAS [l 4 LA B 35 24 h 5, 4359 I AT AL 5 v
o MMP-3  TNF-a [ 73 DL B 40 i P9 COL2A 1 Y 88 11 3234
K T8 AN AR A R PR T, S5 RN 1B~G i
7%, PUH [8] MMP-3 (F=97.11, P<0.001) . TNF-a.( F=659.6, P<
0.001) .COL2A1 5K (F=336.4, P<0.001) LI K 40 i )5 1=
H(F=164.0,P<0.001) I b2 Y A G248 L, d—
T B SS H R 5 Control LA EL , TL- 10 Hili8 m BH &
T80 5K 40 B L 3 W R MMP-3 (P<0.001) 1 TNF- o (P<
0.001) iy 7 & (& 1B, C) , K& Ik COL2A1 1 3& ik /K F (P<
0.001) (B 1D\ E) , [7] B 14 412 155 %K B 40 M 94 12 2% (P<0.001)
(F1F.G)o SIL-1B LA, ICA Kb FEA] B B [ 1L-18 17
S0 HCE AN 3 TP MMP=3(P=0.001 5 P<0.001) 1 TNF-
a(P<0.001;P<0.001) /) & & (& 1B C) , 7t = COL2A1 ¥
22 1k 7K F- (P<0.001;P<0.001) (& 1D\ E) , & {1 % & 20 Mo
PR T2 (P<0.001;P<0.001) (K 1F.G)

i

1 404 a = 500 s
5w 24h — 48h &2 a_ ™ a B o a a
=7 Tz = -
- g 3 T X 2 400 ' X !
= 2.0 a 4 a =l & = 3001
: b+ L 23w = = -
2 154 a o TH — 2200
S =E —_— o
= 1.0 10 £ 1004
$ - 4
2 0.57 EEJ 0 , . ’ , = 0 r Y : r
§ 0.04—r T T T T r - ‘0\“/% \Q\é‘%) (,“%y\ Q}“%: F &“%y Q‘é‘%’ ()“%y\ (}‘i/%
0 01 05 1 5 10 RGNS VAN S A
1y g 7 \?Q /\ &0 /\ & N &o
ICATIHRE (Lmol/L) \\)\Q_\ \\)\\Q \\)@-\Q \\)/\\Q
AL MTTIEAG N 2 AN TG 7 B. ELISAZERGIIZANAE 5 P MMP3E & 5 C. ELISATERG 2N |- 5 P TNF- o i 35 Bt
a
.1
i 1.5 2]  ———i—
R A a < 201 =
PN B R — S
S S E 10 5
o{’%’ \ng% &XQ&O\ &x\ §V = g «;«j 154
& ¥ \\)/ A 7§ Riit 1 i —
RN COMRNRN — £ 104
pe U gj{ 0.5 EE =) -
COL2A1 S SRE
UL — - — é I_—l—_l
S 0.0 4 > . . 0 T . z .
N & B B & B P B
CAPDI e - w— w— @@@ x’\ x@”\\o X@i\o & xV’& N W x@;\\)
N & /\Qg & & N Qé‘ /\% &
i NASEAS Yoo Yo¥
D. WBHCOL2A 1 1 HL 7k %] N
E. WBEHICOL2A 18 [ 3Rk K P 4e iRl . A M AAS I 25 2 200 fif g T2
" Control2H IL-1p2H IL-1B+ICAZL(0.1 pmol/L))  JT—1B+ICAZI(1 pmol/L )
10% ' 10% ‘ 10 10
10°) 107} 10} 107 R
10°] |32 107} 10 10°) |
PL | ol ? B N
10' ﬁ 10 10" f ’ 101 g
I T T T 1 T I T S T T O T Ty T, T O T (Ui v o v

Annexin V=FITC
G. AR ARSI A 2 20 ML PR 1R e ]

¥ :a,P<0.01;b,P<0.05
1

ICA X OA K& 40 A 24 i I 7 % 4 AL T B9 32 T
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22 miR-29c & OA 3B o it F R FEAR £ AR 3 2w i 8 T8
I #&

K FH RT-qPCR 326 I 5B 41 i 7 miR—29¢ (4 #6357k -
25 B R = 2 A HCE 0 miR-29¢ ik /K 1 i 24 5
BA G X (F=253.9,P<0.001) (K 2A) . #E— T
He g2t 3 s . 5 Control ZHAH [L , TL-1B H 45 miR-29¢ Y
FEIRIKEI 3R (P<0.001) 5 5 TL- 18 44 AH L , ICA £H miR-
29¢ F3R 7K1 B FEREAK (P<0.001) (B 2A) o FifiJ5 18] IL~1p
TR AN T A Y OA 41 I A5 TR 6 ¢ miR—29¢—mimic/in-
hibitor, 24 h J& Kzl miR—-29¢ (Y35 7K . 455 B - PUZH ]
miR-29¢ FRIB/K T i 22 5 B Gt 22 L (F=383.3, P<
0.001) (K12B) . #E—25 P 45 R 7R - 5 miR-NC 4141
He, % Yt miR—29c—mimic J& , 418 7P miR—29¢ # 7K F-BH & 7+
1 (P<0.001) ; 5 inhibitor—-NC 04 Lt , 4% miR-29c¢ inhibitor

J& , A A R miR—-29¢ Y 7K 7B 2 FAIK (P=0.003) (151 2B) o B
S5 AG I 4% 25 240 - 3 P MMP-3  TNF—o B4 25 ik, 20 i v
COL2A1 IR KF-LA K AR T A8k . S5 o « Ui
[3] MMP-3(F=887.6,P<0.001) \TNF-a(F=185.1,P<0.001) 1}
B COL2A1 F A /KT (F=249.2,P<0.001) LA B 0 1- %
(F=317.5,P<0.001) iy tb 35 22 5 BA Geit2# & L 2C~H) .
HE—2 P LRSS R B R - 5 miR-NC 414 H , miR-29¢
mimic 20 0 0 b 7 % MMP-3(P<0.001) . TNF-a (P<0.001)
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