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Experimental Study on Effects of Cinnamic Aldehyde on Synovial Inflammation
in Osteoarthritic Based on the MicroRNA-146a Interference
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Abstract Objective: To investigate the influence of miRNA-146a gene disturbances and cinnamic aldehyde (CA) on TLR4,NO,
and MMP-13 ,which was released by synovioblast,and to explore their roles in the molecular mechanism of synovial inflammation in
osteoarthritis ( OA ). Methods : Plasmids of miR-146a gene mimics and inhibitors were loaded into LPS-induced FLS using lipofec-
tion transfection. Then the interferential FLS were treated with CA,and the release amount of TRI4 ,NO and MMP-13 were detec-
ted. Results: After the miRNA-146a related plasmid transfection, the variation tendency of the concentrations of TLR4,NO and
MMP-13 were almost the same. Compared with control group,the inhibitor group was elevated,and mimics group was declined (P
<0.05). Compared with the control group,when the interferential FLS was treated with CA alone, TLR4,its release of TLR4 ,NO
and MMP-13 were significantly decreased (P <0. 05) ,whereas the mimics and CA coordinated intervention, the release was signifi-
cantly decreased (P <0.05). Conclusion :Both of the miR-146a and CA have effects on synovial inflammation in OA, especially
when mimics and CA were combined, the inhibition of inflammation was best. It could provide an experimental basis to clarify mo-
lecular mechanism, identify and develop novel drug targets of OA.
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BT miR-146a J PR ALL K 400 il 4 Jo ks 22k
PRXT 28 LPS 753 f5 1Y OA ¥ IR 1 I 7 2807 240 e
Jis i 21 4k 40 Jig ( Fibroblast-like Synoviocytes, FLS ) i
PR AL I EA SR R ASFE BB 2y
B AE B2 B ( Cinnamic Aldehyde, CA) X} T4 )5 #Y
0 AT T B, J Ak X A [R] 25 [E] TLR4 \NO K& MMP-
13 (93K 22 S AT A I , B84 B W% miR-146a 1
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L1 HIURE TREEBEHLARE T 2016 4 1
HA—3 AAbath B2 K758 =Rt s B2 B A7 oG 8
PRI MR OA B (55 2045 2 i), 4718 55 ~
75 %) RIS B KGR A 2 TR OA 1218
Frife o
1.1.2 357 #H: ¢ (HPLC=98% ), Jirt 44,
LOT.HO2M6QT1 ; Lipopolysaccharides from Escherichia
coli, Sigma, LOT. 084M4107V ; Collagenase Type II,
Gibeo, LOT: 1430519 0. 25% Trypsin-EDTA, Gibco,
LOT: 1737903 ; DMEM/F12 (1: 1) £ 3% 3%, Gibco,
LOT:1737884 ; FBS, Gibco, LOT; 1036489 ; Dulbecco’s
Phosphate Buffered Saline, Gibco, LOT: 8115155 ; Li-
pofetctamine2000 , invitrogen, LOT ; 1612516 ; has-miR-
146a mimics/inhibitor/N. C, 7 ¥4 3% [K; TLR4 ( Hu-
man ) ELISA Kit, Abnova, LOT;5C106L; MMP-13 ( Hu-
man ) ELISA Kit, Abcam,Lot: GR188683-1
L2 J5ik
L2.1 WA 4E AR s s fsge RJE2
h PBf I BURE A 75 % Dulbecco’s Phosphate Buff-
ered Saline F)JCTER; R ML L 3 W, ARG BH B
FRERE)Z , FRUR R 5 A 25 ORIk, i A4 4 i
20 % T Collagenase Type 11,37 °C 5% CO, ¥
T AR RS IR A TP IR B 97 1.5 ~2 h, 100 H A5
SRS g, LA 1500 o/min B0 10 min 5, Y240
R RN B B 3R b, 2 40 A= K 2 240 T AR

[ 80% I, L 10 (2 ~3) AR LBl EAT AR 40 O 4K
AR A (3 ~ 5 40) TS558

1.2.2 Zifose g e 259 T30 X BUE KR
FLS 45 UM BESR LA 5 x 10° A/ FL 1 40 Jfn 285 i 432
T 6 FLANALEE TR MR ,37 °C 5% CO, IR A B 55
FHR P ®. 1 pg/mL Lipopolysaccharides from
Escherichia coli( LPS) 5 24 h J5 AL 4y, 4y
ZHA R ;1) inhibitor 4H ; Lipofetctamine2 000 + miR-
146a inhibitor; 2 ) mimics 4 : Lipofetctamine2 000 +
miR-146a mimics; 3 ) inhibitor N. C 4 : Lipofetctamine
2 000 + miR-146a inhibitor N. C;4) N. C 4 . Lipof-
etctamine2 000 + N. C;5) lipo2 000 2{ : Lipofetctamine
2 000;6) X HRZH ;7 ) 25 140 : MU 55 W (R &8 LPS
BT o MFEZER A SR E 6 h i rie g
S, 45 TE B35 3R ), AR S & 48 h 4%
LN BT R . AR miR-146a 410 )5 Y 40
Mt A 2R3 : 1) inhibitor + CA #H ; | 3& inhibitor 24
+LPS(1 wg/mL) + CA(10 pg/mL) ;2) mimics + CA
2H . A mimics 4 + LPS (1 pg/mL) + CA(10 g/
mL) ;3)CA 2H.LPS(1 pg/mL) + CA(10 pg/mL) ;4)
XFHRALLPS(1 wg/mlL) 35) 25 AL ML IE SR AH
IR 48 h )5 I LN B g AT 46
S

1.2.3 KM F Griess IX%F NO f R i il
SE « HIRUZE 1R 7K At - R IV i R B ¥ 9L, LA 100
pmol/L i e 7 2 AP AR , FH T hm vE AR J3E 1t £R Y
gl A TARM (1% ROX S BEABRIR ) A B L
YEWR (0. 1% 19 N-(1-2538) & i —ERRRER ) 4%
50 WL/ L, IABRHEN 3 W B Ao I A o 2 3 7 30
min, {EHRIY 540 nm A0 1F25 FL G, AT ELISA
Kit X} TLR4 J¢ MMP-13 f¥) & s 2E4 7 2 (#3857 &
UL HERAE)

L3 il ASCE AR SR B AL (N
=3) , Kl BT AT A RO OB AR R + ARl 22 («
+5) Fn, AGETT BT SPSS 17. 0 #4748 2% 70 #r
EHLE] L AR T B 1] 3R J5 22 3 A (one-way ANOVA)
PA P <0.05 NZESAGI7 = o

2 FR

2.1 miR-146a Fik/KFXF TLR4 NO F1 MMP-13 #
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WA He A, =% 10 inhibitor 2 34 T 55 , mimics 2H | 1)
ETREEHE (P <0.05) ;4) 73 SME 0 BS540 3
2H (inhibitor N. C 2 \N. C 41 #0 lipo2 000 4 ) 55 X} i
HEEH B, ZREATG I E XL (P>
0.05) , "IAN JLZH Z [AIANAFAE 22 531, Ui B T T AR 52
51 5 k7 ( miR-146a inhibitor , miR-146a mimics )
#9451 ( Lipofetctamine2 000 ) 476 &% - H. %) 48 /il &
W A TR S R . I 1
F£ 1 miR-146a FKiAKFEXF TLR4 NO F0

MMP-13 5= 8550

kR TLR4 NO MMP-13

gl (ng/mL) (pmoL/L) (pg/mL)
Inhibitor 31.85+0.31 16.96+0.24 243.75+5.90
Mimics 24.02+0.37 11.33+0.36  167.81 £2.65
Inhibitor N. ¢ 28.75+0.27 14.58=0.15 230.94 +4.76
N.C 29.02+0.23  14.36 £0.50 237.81+5.74
Lipo 2000 28.27£0.21  14.55+0.33  236.06 2. 65
Xof FR 4 29.07 £0.13  14.76 £0.17  235.32 4.41
EEE! 15.58 £0.09  10.74 £0.19  91.88 +1.86
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Cartilage, AC) ¥ 555 2 4H A 05 3 A N Fa &5 2%
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AEB B AT R RFIRY L AE) Ba 7 e 5 #
FHR 258 IR 7 AR B R 2531 %8 2 ( Non-steroidal
Anti-inflammatory Drugs, NSAIDs ) | 36 & M4 0% 35 i 48
fitg-2 ( Cyclo-oxygenase-2 , COX-2 ) #I il 5] , & [& BEHT R
2R B2 PR T A S . AR, B AT L RE R I B X
OA Fy =6l RAE RS 24T BRI M , DA REXT 454
1 AC SFHAT B S5O9 % TIRE. 1A, K
AR5 & 145 F ( The Epidemiology, Etiology , Diagno-
sis,and Treatment of Osteoarthritis of the Knee ) jX 424
YRR — SOV TE 12 A B 8, g hn 5 17 18
AN 7 IR I 11 = R o A N S e A A R R E
BP0 A BT AR ISR I T AR A Y
JE OA fR38 1Y Je 1B 0 J2 20 A RURIB T T o
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AN RS AEAT OGBS 8, i, BF9E N B
KB, — L8 AR =) 43 85 8 0 /N oy B ) T
JL 53 AT 38 A A% A AR A R R L R A OA R
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FEAYEMA G Y, 2 HA BTN R 208 ik
DIRER) P 2GR () R BEA UK . WFFR B, CA J¢
HATAEY) B R0 G2 8 0 MEBE , B BB A )
AHOC A M s I 388 i 1) 9 15 0 /0 LPS 475 S 1 L g 41 A
TR RV 5, J ] NF-xB (13505 FAE 56 T g 4
PR R T 70 5 B fgwi b IL-18 95 F 19 COX-
2 MBS AN PGE2 Fy 77 Y s 76 TNF-o Ab B 14 2
24 e T AU S A A 5 P R A T R B .
Haust/ N, A — e A8 8w R ER, B —
Mg R T 450

BATZHRE], RS OA K4 KR i) 4+
B BEAR , A B T35 Bk 915 30 OA 1y it ik 72
oy, B HE BB IL R . Ok B 2 1 T
GEARIN, T 6 A4 A 1 [ A He 88 IV 280 S 0L A OA #E 7%
HA B SEBREER A T ek R A G R R o e
{18 RIVESF 77 80 B of 9 D A 1 45 A KB 28 06 T B 1Y)
B SR, AR B WO S 30s AL ok s & fa
6 FARE, FH— R S0k A P 5 R 2L Y
FRELIRZAS BRI o R, A Z B 241975 THL
il I Z2 AN 2 U S [R5 DAAR 7 4 1 S 1 37 31 9
XU JHTE F AR L, AT P 2 AR 2455 2 1 4
P R Toll KEAZ 4 (TLRs) & [ 4 i
ARG —Ar T 1E 90-150kDa Z [H] /) PRRs, 7E )5
SRS A L R G R
TR RSO B A2 K K B R GK T OA T I 24 Jifg
P i 1997 4F Hy Medzhitov. R 28 & BI04
—AMFLB Y TLR——TLR4 75355 A Pk S S AH
RHE I B IR FNE S Z O H G E A Z A
AT ok £ 1 BIF 5 3 0 i %) TLRs )
RS T b S T 1 R M RN ) T U
SR R R, I R B A OA R H
[

miRNA JE—FPHE LT 7E 45 7K -4 TLRs Bz H
A FAHOCTE B AT FE, T2 2 5 5] OA /R B
B EdE AC T BE A5 21 245 T D e Y £ 1) 3 AL

T XKL N 20 ~ 25 A% R ( Nucleo-
tide , nt) 1) N PEIR A S48 /70§ RNA 73 T REIR
HE mRNA _F % 3" 4 #1%: [X. ( Untranslated Regions,
UTR) F-%f KA 7> B AN AL AT 45 G 90 0E | i k)
B mRNA [ figg 5l BELAS B, 080 59 808 05 D) 1) 2 1 o 2R
IR AR, AT A BN M A S R LY
RE MDA I Z 5] miRNA [ 15,
OA FEFE P Sy 5% S 5 P15 4 , AN i iz e 3]
HEEE S, miRNA 4B 7 — 87 Y [
I IR RS — ANl R AT R G
JERGEH) mIRNA——miR-146 , Horp i T H 5 S 4u
T B RIE L Z — miR-146a & —Ff NF-kB i
RIBLA 78 TLRs 4738 NF-kB 48 14 e i % - A
FEWITT 2 A SCHHAY T Ui B 2 —— MR SR I
TH R Z KA L H T 6 (TNF Receptor-associated
Factor, TRAF6) I A4 & 1 32 &40 5 4 /i (interleu-
kin 1 receptor associated kinase,IRAK1) g% 7K,
TR AT IE P45 ] TLRs 140 PR 02 48 M A5 51
RSSO S MR — PO X AT S OA KR
LR, HZ TR A S i o) BB A2 & OA 1% H 252 i
I LR AT IS W OA Byl

TR R 22 I 2% B M miRNA () 487 1l v] LA
RO OA L WF 5T A 1 BT i T PR K5 28 miRNA 72
20 i A 2 KM Bl LB B A TR AR R R R
WAER, — ok SM IR A miRNA AR 42L 5] ( Mimics )
A 77 (Inhibitors ) F) %% Je iR N T2 A TS 32
AN, A HARAS B B L bR S B O I s T A o Li-
pofetamin2 000 J&— &b 24 Fif I ] 12 H 3 P8R Y
1R RUBH B 1 A B e a ), AT I I Bk A B
R SR 5 B 471 4 AT, S5 i) 4 O 66 IR )
Ko

ABFFEH ] Lipofetamin2 000 %% 4t 1% 4ie 1t Hil
PHIPE miR-146a FTkiFE Y A FLS, e — MR M
(% TLRs TLR4 Fz H A (045530 i e Rk i e 2
RANE BT NO Fl OA R rh i S I It 2 1 o e AN
T EZE Y i MMP-13 , U E 2 3G f il ,
BT B AT | AR IE S EATTTE OA T JBE R 4 S
W s FIASZ BAE AT, AEI OA 13t i, $2 41t
& BRI TS PEAL LUHE S im R Y 25, 45 R BoR,
miR-146a inhibitor 7] |- FLS £ TLR4 NO MMP-
13 JKF-;miR-146a mimics JUJ A fff = 3k B 278 IK,
H miR-146a T 5 = #H W@ H AL, LA Egs
L], miR-146a FEFH 7E FLS 19 H AR T4 (L ak
TRE) AT RAXS TLRs B HAF 538 % e 19 2 M 3k o
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