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=] &« B0 RNA-543 (microRNA-543, miRNA-5431/miR-543) % K il 1 58 15 % (osteoarthritis, OA) #K& 4l
E@B’Jﬂﬁ%f’ﬁﬁﬁ&?ﬁkfﬂﬁﬂ 7 ok R AT AN EIHIAT U0k 37 K B OA #587Y , real-time PCR AN OA BRI K B2
ZUGIEH R BCE 2 miR-543 BIRIB 2. A8 153 G T Ol 40, TL-18(10 ng/ L) HHi % 24 h LIRS OA R
L miR-543 mimics _p’;?h; YO, R MTT . real-time PCR & Western EJilM%E miR-543 i ikt IL-18 55 N #CH 40
T 58 R T AR G BSR4 (murine double minute 4, MDM4) (%5 41 B1 (protein kinase Bl1, PKB1/Akt1) B ZH gtk &
I8 / I -2 (B cell lymphoma/leukemia-2, Bel- Z)XDKJL-¥HEPFE1;T§E.¥ a(tumor necrosis factor-a, TNF-a) . [ 41}/ Z-6
(interleukin-6, TL-6) FIXAFZMT, £ R OA FRLBIK FUFACE LB IEH K ERAKE A miR-543 Rk B F i (P<0. 05, 5HIE
HCR QMO L T 1R R R R éﬂﬂﬂﬂﬁ(ﬁ}iﬁﬂﬁ(P<O 05), MDM4 ik |, Aktl Bel-2 35T 8 (P<C0. 05) , 4% K+
TNF-a,I1L-6 BN (P<C0. 05) ;55 ¢ miR-543 mimics Ji7 » 1L-18 755 A 20 A0 T R W 8. T) &5 (P<C0. 05) , MDM4 35T
i, Aktl Bel-2 %ﬁiiﬁu«o 05), RAEAH KA T TNF-a. 1L-6 mRNA FRFFEAR(P<20. 05). £ #: OA K EH 4 E miR-
543 FIRBIE T A HAW] WA R miR-543 Rk fASMa] (L FE8CE A0S 58 5500 113 15 S A HCE A0t . T g5 H R
¥ MDM4 %k | hﬁj Aktl‘Bcl—Z FB I RAEH T (TNF-a, IL-6)F K.
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Up-regulated expression of miRNA-543 in protecting chondrocytes in rat model of osteoarthritis
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[ Abstract |  Objective: To investigate the role of microRNA-543 (miR-543) on chondrocytes in rat model of
osteoarthritis and its biological mechanisms. Methods: The rat model of osteoarthritis was established and real-time PCR was
used to detect the expression of miR-543. The expression of miR-543 was compared between osteoarthritis and normal rats.
The chondrocytes of chronic osteoarthritis rats were isolated in witro and then were transfected with miR-543 mimics. MTT
assay was used to observe the effect of miR-543 overexpression on cell proliferation, and the expressions of apoptosis-related
murine double minute 4 (MDM4), protein kinase Bl (PKB1/Aktl), B cell lymphoma/leukemia-2 (Bcl-2), tumor necrosis
factor-a (TNF-o) and interleukin-6 (I11.-6) were detected by real-time PCR or Western blotting. Results; The expression of
miR-543 in cartilage tissues was significantly lower in osteoarthritis rats than that in normal rats (P<C0. 05). IL-18 could
significantly decrease the survival rate of chondrocytes, up-regulate the expression of MDM4, down-regulate the expressions of
Aktl, Bcl-2, and increase the levels of TNF-¢, 1L-6(all P<C0.05). While after miR-543 mimics was transfected, the survival
rate of chondrocytes was significantly increased, the expression of MDM4 was significantly down-regulated, the expressions of
Aktl, Bel-2 were significantly up-regulated, and the levels of TNF-q, IL-6 were significantly suppressed (all P<C0. 05).
Conclusions: The expression of miR-543 in cartilage tissue is significantly lower in osteoarthritis rats than that in normal rats.
Up-regulated expression of miR-543 can antagonize IL-13-induced chondrocyte injury by promoting chondrocytes proliferation,
down-regulating MDM4 expression, up-regulating Aktl, Bcl-2 expression, and reducing the productions of inflammatory

factors such as TNF-q and 1L.-6.
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B T % (osteoarthritis, OA) B —4H BT
UE YNNI A S TR /= T S C e o ) & ST
HAECE NIRRT AE R A 5 2 AR
PEST 5T 20 i TR 55 350 TR S VTR G, R AR N
P A7 1 02 P 5 0 ™ 52 i) A S A T o
XAk S 2B i T E R AN, OA 1 &
BILTI A2 A% 301 240 BT 40 e b i Jo CECIVD) i) S
W TR BN R e B E R R ]
A2 L F A B0 SR L X B A R A
IR

i /7y RNA (microRNA/miRNA/miR) &2 K J#
1E 21~25 DR BN IR IR S/ RNA, 7] 58
T XL mRNA 47 Y)F sl e 6l 2 E8E S
Jo IR U TR 4R A0 M A R T 2 A Y
SRR, BT R, — & 511 miRNAs (miR-
602 . miR-608 , miR-30, miR-146a, miR-183) 1] fE =
5T OA By RAKJE . H 5554w 5 H i (MMP)
B I AN AR 3 -1 AR AH R

MiR-543 % MMP7 A7 4245 . Al EZ 50
AR AN ECM 750, 551 P 98 e 40 Je 17
B G A T 2 (H B TG T A OA HiTd
YER AL i ARG . R, ADF5EEE T KL OA
RSEAY R A1 0 i 5 3 3 miR-543 XK Bl OA #E
RV A0 AL R BE A T AL Dy OA Il R By iR
PR S H AR

1 HR57E

L1 E&HAZAAN DMEM-FI12 85200 A &
[ Gibeo 24 H); AR MG -85 R IR 2R VS W B
WL RATCAE DR B A A FR A W 5 miR-543 mimics
SAHRE BT B e Rl e B b o B PR A2y
FHCA R F s MTT, — HEEE A (DMSO) 1y A 5%
[ Sigma /3 A, TRIzol 335 . RT-PCR i 7| & 1 2
¥ ilN & B HAR TaKaRa 225 BCA #H7E i
RHNE L BRSUHAARFE A 4 (murine double minute 4,
MDM4) | % [ # ## Bl (protein kinase Bl, PKB1/
Aktl) B gtk 298/ A L2 (B cell lymphoma/
Bel-2 ). H il BE-3-W R R S B
( glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) 55 B T AR K AR o 48016 ) Bl b 10 1) —
P B 5 E Abcam A H].

1.2 ZhhamAk OA BER e & s 30 HygE SD
REUE B35 4 F S sh A RA AL VT IE S

leukemia-2,

SCXK (4520140006, K U L] b} IR % L B AL 34
43R OA BRI JOEF X6 B (n=15) , IEH X B2
KA IAEEIRAL R, OA AV K BUR A 0. 570K &
ST (0. 35 /100 @) i v 9 R 5 D10 DRI R 5 1
MR - HE OA IR, A S5 B KX PR BRVLA
T EGR 2X10" U/kg, 33 d. 1 G . & RIKE
OA BEFRIZH J2 1F 5 %6 B2 A R M4 30 min,

1.3 #% By R ¥EF A miR-543 mimics 49 4%
e TORE AT BUE F R AU O o . TR
HA 5 1T RNA flid2, 55— 0 & T & Wi
FB IR R 2% WP IBLE 1k » 300 X g B0 10 min, 37 13
2020 R4 17 DMEM-F12 15383 37°C (3 MRS
SNCO, Hige, #YHT 1 d BT Y i 2L 2 X
10° /em® 1) %5 BE 8 Fp 12 FL AR, 17 40 i fl 75 5K
60 % ~80% I}, #% Lipofectamine 2000 %% Yy i 7] &
LI 7 75 47 4% J4 miR-543 mimics N AH N FIE
Xif B8 (miR-543-NC) , B 1IE 4% Yk 5 175 2L 3258
1.4 MTT Efn &k Fmmpsgstise 1 B EBUE
FHARFIN R A M, 96 FLAR T B FLEEFD 5 000 -4
Ji, AR 2 6 442 FL o [R] s i 37 TG 40 it 1) 4 X B
2% ¢ miR-543 mimics 5,10 ng/L 1L-1p 4b 3
24 h BFLINA 5 pg/mL MTT ¥k 20 L, 0% 4 h
Ja 7 B3 A DMSO 200 pL/4L.#%% 10 min, fiff
FRASE B 2 B (Dooo ) {EL B2 3 IR

1.5 Real-time PCR 4 M & F @ oA =A% L B
ERERTERGRE  FAKEHRESRET 6 1L
M s ANHE YL /5% YL miR-543 mimics B miR-543-NC
48 h J5 . InA 10 ng/L 1L-13 #E£EH; 4% 24 h, TRIzol
AR S RNA, S 5k i cDNA J5 47 real-
time PCR A5 ¢ I KL PR 4 38 7KF- , A% 4% Ud W 45 32F
TTEAE FRN B e NS R 53 1, |4 1
95°C, 3 min;40 4> PCR fFFF(95°C, 15 5355°C, 20 s3
72°C,20 s;83.5C,15 s);95°C, 15 s;60°C,1 min;
95°C .15 s, I ABI 7500 SZi}5E & PCR RS 17
S RO T il it 2, L 220 gkt
T AT 7 15 43 B AH G R ) 2R3k 7K

1.6 Western ¥p i k4 8B m LA =40 % & G
a ks JRAECE ARG SR T 6 fLR, ANy /e
miR-543 mimics 8Y, miR-543-NC 48 h )5 & B 155
YA SR 1, BCA 88 o 0] 4 e 2 R BE
BRHAEAS FREZE K (loading buffer) FEMRA
J5 100°C A2k 5 min, Bl 50 pL IIAR]+ b L i
T 50 B TN 5 T i o8 Jig P Yk (sodium dodecyl sulfate
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polyacrylamide gel electrophoresis, SDS-PAGE) ¢
JBE EREAL  BEAT R VKRS B2, 5 00 AR WK 37°C :f A1
L ho A A PO AR B JS 10 155 U — 3T 4°Cad 1R
TBST 2% M W iE e 5 A BRAR i S AL Py B b i 1)
FHiR 1gG(1 : 1000 #ik) . 37°CHER 1 h, TBST
ZEE e A ECL ROGIRURR - B ShBER M % 5
%5 R A4E B4, L GAPDH 4E g 4 2 43 BT MDM4,
Aktl Bel-2 858 F YRR

#& 1 Real-time PCR 3|#15E %1

3 SIFS1G'-3"
miR-543
FiEI4 CCA GCT ACA CTG GGC AGC AGC AAT TCA
TGT TT
TFiEElY  CTC AAC TGG TGT CGT GGA
U6
E#EEIY GCG CGT CGT GAA GCG TTC
T4 GTG CAG GGT CCG AGG T
MDM4
LB TGG GAG AAC TAC TGG GAC GT
T4 TCC TGT GCG AGA CGA GAG T
Aktl
LB GAG GCC GTC AGC CAC AGT CTG GAT G
TR GAG GCC GTC AGC CAC AGT CTG GAT
Bel-2
#5141 CTG GTG GAC AAA TCG CTC TG
FWeElY  GGT CTG CTG ACC TCA CTT GTG
TNF-«
sl CGC TAC GAC CGC CAG ATT G
T ACA CCG TTC ACC AGC AAG TC
IL-6
E#ESI CCT TCG GTC CAG TTG CCT TCT
TFWEBIY  CCA GTG CCT CTT TGC TGC TTT C
GAPDH
B GAA GGT GAA GGT CGG AGT C
TWEBIY  GAA GAT GGT GAT GGG ATT TC

MDM4 ; AR EE A 4 (murine double minute 4); Aktl: & H
W Bl (protein kinase B1, PKB1); Bel-2: B 41 it itk B98 / 14 1l 52
(B cell lymphoma/leukemia-2); TNF-q: fift 8 5 %€ K -« ( tumor
necrosis factor-a); 1L-6: [ 4l i/} Z -6 (interleukin-6)

1.7 %itsam@ R SPSS 20. 0 it 84k, it
TR xts TR LR FEECR ] ANOVA BRI &K
M. T ZEFEM LSD ¥, F2ZEAFRH
Dunnett’s T3 72, K56 7K #E (o) Ay 0. 05,

2.1 MiR-543 £ OA B8 k R B 228 A& IL-1p
HFa R w b e A T R D&
L OA BT 418 4141 miR-543 3 ik 4 1F % *
PRZH W] A 25 5 i 2 1 L (P<<0. 05) 5 5K
% IL-1B 1 S AOHCR 0N L TL-18 8 5 %K
B miR-543 Fik KRR, 2 Bl it X
(P<20.05),

151

i

O mE A X A 1P
(=15)  (n-15) (ﬁ) i H(r3)

B 1 OABRBKRHKBELAR
IL-1p S B A R miR-543 B3R IE
* P<0. 05 5%} HRZ (4D A L

=
o

miR-543 /R ik
(=1

2.2 B Famle miR-543 # i £iE R (K
2)Z% M . miR-543-NC #% Y4 2H % & 40 ifg miR-543 &
B EXTIRAZE RIS 2% E X s miR-543-mimics %
ST A miR-543 42 i B o I 20O B T
(P<<0.05) ,

3r #
X T
[nang
e
o
@1
&
g

SHHEZA miR-543-NC miR-543-mimics

B2 FHEEARASNRKE M miR-543 RIE
* P<<0.05 5Xf ML n=06, %5

2.3 BB miR-543 & ik st 35 am JL ¥ 7h 4 S 69
g ZERCE 3)FRW 5 IE 5O BRAKCE A A L, %
Yt miR-543 mimics J5#CH N MHE5E R B2 T, 2
S Gt L (P<C0. 05) 5 5 1F % % B8 51 40 il
FALE, TL-18 15 5 i) S BURCH 40 i 3 5 e 00 T
(P<<0. 05) , 4t miR-543 mimics |4 miR-543 3k
Ji AT 35 TL-13 X2 B s e A il FH (P<<0. 05)

2.4 LA miR-543 REMF XD KK F@wEA T
MXEREEGHw  SG5R A ORY] . H5IEEX
FEARE A0 M AH B s miR-543 mimics ¥ 4L 4 ity MDM4



242 Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 2

G REESY: 201844 H #2548 2 1Y)

mRNA 35 T, Akt Bel-2 mRNA ik i, 2%
S G L (P<C0. 05) 3 5 1F % % HR 55 20 il
FHEG TL-1B8 355 5 J5 4 il MDM4 mRNA 323k F i,
Aktl Bel-2 mRNA FA T, 2 R A 5125 X
(P<<0. 05) ; 5 4 miR-543 mimics 7] Jg 5% 1L-18 i
Sy MDMA4, Aktl, Bel-2 mRNA 235454k (P <<
0.05),

L5r %
L3

5

S A
5 Lof—L .
H

% *

205 —

=

0.0
Xt HE 20 miR-543-mimics IL-1f miR-543-mimics
+IL-1B

B3 _EiE miR-543 k310 E 4 A TE 6 1 RO R T
*P<0. 05 5, 2P<<0.05 5 IL-1B At n=

6, TLs

]

2.0r
% % O xHRA
1.5¢ M miR-543-mimics
IL-1PB

Bl miR-543-mimics
+HL-1B

Rl B R A xR E
S

&
W

o
=)

MDM4 Aktl Bel-2

El 4 il miR-543 RiAX R A MDM4,
Aktl Bel-2 mRNA FiER 8200
*P<<0. 05 5XF AR, AP<<0.05 5 IL-13 HAl ks n =

6, xts

2.5 i miR-543 &kt IL-18 i S 69405 e
KmpmA AR AL G Fw R ESHEWH. 5IE
HoO6F B A HE L TL-18 75 5 5 3K AN MY 5% 0 R T
TNF-o.IL-6 mRNA ik | i# (P<0. 05); % ¢
miR-543 mimics [ ¥ miR-543 FiknlJlfE 1L-13 175
S TNF-,1L-6 mRNA Fik7481L (P<0. 05),

N = x4
ﬁ * IL-1B
oy 3 Bl miR-543-mimics
&= L +IL-1B
= 9 A
i
=1r
=

TNF-a IL-6

B 5 _LiE miR-543 ik IR E 4 B 58 AE
HEXERRIEHM
*P<0. 05 S B A . AP<<0.05 5 IL-1R LA b n =

6, L5

2.6 LA miR543 RSB LT KK F @A T
A EOREGH 0 G5RE 6) R HIEFE XS
HEZHAA e o 55 %4 miR-543 mimics #0841 il MDM4
FIK TR, Aktl Bel-2 3Rk EFH(P<C0. 05) s SIEH
XFRRZHAR EL , TL-18 5 5 J5 3 4 iig MDMA4 4635
Ft, Aktl Bel-2 &35 FE(P<<0. 05) ; 5 4 miR-543
mimics [ # miR-543 & ik A] 3 /> 1L-1B8 5 5 1Y
MDM4, Aktl,Bel-2 2 323k 4k

1

o
:

GAPDH

6 _Fifl miR-543 REFE KT REKEHE
FTHEXEZEARERZME
1: %) BE4H; 2: miR-543-mimics; 3: IL-18; 4: miR-543-mimics +
IL-1p

L‘A

im

£
3
l!

3 it i

AHFFEGE W] miR-543 788 HCH 4 KK
H AP FRIRA N, $278 miR-543 1E 5 A [
REXTAE 7 20CH 40 Mo 0 1F 5 A= B ) RB A 5 2R
MiR-543 T AR 151 52 55 4 B » miR-543 A fig #F 4K
B4 HURE 5 (P<<0. 05) , 4% TL-10 1753 (1 34 ZE 41 i
YERI(P<<0. 05) , 78 miR-543 FEikH Al fEi& OA
B 23 A2 299 TR 22— » miR-543 3K 7K - 114 14 )
X OA 1 & B E PEASA EAE I RN B, Fb
J5E miR-543 b FEX) T 28 fift i 6 19 R L e B A
-9

BB AN S R R TRl DR AR R 1
K Z—, MDM4 A 5 {3 F 8 T 1) G 5 20 it 25 2 A
A G TP53 SRR IR T-38 4% . 38 0l 45 & -3 i Pt
JAT-8E 1 Bel-2 YiRg. (e dh a4t R C MBI A
PEPETAEAY . Aktl WA mTOR {5 538 #
WA T, MIR-543 1 23k i BCE A0 5
XF REAH AR [ MDMA4 KGR REAR, Bel-2, Aktl K3k
Frm. 78 IL-1B 5% T, miR-543 223k 0] Jd /2
T8 MDM4 (Bl 42 i 08 T RSP &R 1 Bel-2,
Akt B7KF-. FERRZE R TS B A 15 B2
G3HT B S 2R T A S 5 IF 5 IE 5 miR-543 X
MDM4 , Aktl,Bel-2 J& A7 1E B IREEAE .

OA AR, RAEH F 3Rk 5 OA 1Y
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JUE R YO, K RAE I TR AN 23 3 i
R A AT 3 TR R AR o Ak L ECM
Rt TL-18 5 S 40CH A M s R IR e A F
TNF-a I1-6 kB g T+ (P<<0. 05), #&/1 IL-18
AT AR 200 A E 45405 T miR-543 i IR
TNF-o.1L-6 FEXHHMH (P<<0. 05) .4 /% miR-543
A RIS A IR RAE VR

Z5 BRTIR . OA R EECH AR S IEH s A
FHEE miR-543 FIABI R, i %5 miR-543 1]
fe R 40 i 3 5E . B A MDMJ4 2 3Rk, Bl
Aktl Bel-2 3k, S AL RERF TNF-a,1L-6
FRREAC, AT TL-18 15 A3 A A ] 2 0 T2 2
FLEW BT T R AR R AR B
A VAL RN AN A
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