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Role of miR-214 in the Repair of Cartilage Injury in Obese Mice

CAO Hong, WU Wei, ZHOU Xuchang, ZOU Jun, LIU Xiangyun, WANG Miao*
(School of Kinesiology, Shanghai University of Sport, Shanghai 200438, China)

Abstract This study explored the mechanism of miR-214 in the cartilage repair in obese mice. At the age
of five weeks, the mice were divided into control group (C group), obesity group (O group) and obesity+exercise
group (OE group). C group was fed with conventional diet, and O group and OE group were fed with high-fat diet
for 20 weeks. At the age of 17 weeks, the OE group was given with treadmill exercise for eight weeks, and all the
samples were taken 48 h after the last intervention. The body mass was measured every week during the feeding
period. Micro-CT scanning, paraffin section staining score and RT-PCR were performed. The results showed that
the body masses of O group and OE group were significantly higher than that of C group, and the body mass of OE
group decreased compared with O group during treadmill running. The staining scores of O group were significant-
ly higher than those of C group, while Mankin’s score of OE group was significantly lower than that of O group.
The BMD-related parameters of the medial tibial plateau in O group were significantly lower than those in C group,
and Tb.N at the same site in OE group was significantly higher than that in O group. However, on the outside of the
tibial plateau, only the BMD of O group was significantly lower than that of C group. Compared with C group, the
expression of IL-6, ADAMTSS, and miR-214 were increased, while COL2 was decreased in O group. The expres-
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sion of these genes in O group could be partially reversed in OE group after treadmill exercise. Studies have con-

cluded that treadmill exercise can inhibit the expression of miR-214, thereby reducing the risk of cartilage damage

and degeneration in obese mice, inhibiting the expression of inflammation, and promoting cartilage repair.
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Table 1 Primer sequences of each gene

519 IERFPA(5'—3") S IE (53"
Primer Forward sequence (5'—3") Reverse sequence (5'—3")
miR-214 ACA GCA GGC ACA GACAGG C CTC GCT TCG GCA GCACA
U6 AAC GCT TCA CGA ATT TGC GT CAG AAG GAG GAG GCA GGA AGA GG
EZH2 CTG GTT CAA GGT GTC TGG CTT CTG CTG GTG GTG TTC TGG CTG CTT C
B-catenin CCCAGT CCTTCACGC AAGA CCC TCT GAG CCC TAG TCA
COL2 TCG GCC CTC ATC TCT ACATC GGC TCC CAG AAC ATC ACCTA
1L-6 GTG TGG AGC AAC ATG TGG AAC TCT TTG GTT CAG CCA CTG CCG TA
ADAMTS-5 TGG ACAAGA ACA GCAACG AG AAT CTC CTA GTC CTG GCT TG
B-actin CGT TGA CAT CCG TAAAGA CC AACAGT CCG CCT AGAAGC AC
™ ®
404 P 501
ok ;:»- K
2 30, - = 40 i
2 201 2 301
= - = -~ C
10+ - 0 58 = 0
lgT T T T T T T T T T T T T T - OE CT T T T \J T U T | U - OE
4 56 7 8 910111213141516 17 18 19 20 21 22 23 24 25

Age /week Age /week

A IBE)F PG & AN RAEAS R AR KK 5T & B s )+ P s b & 4L AEA IR I A iR . C. O[] LL#Z: ##P<<0.01; C. OEZH[A]LLAL:

#P<0.01; O. OEZL[A HLAL: "P<<0.05.

A: body mass of each group at different ages before exercise intervention; B: body mass of each group at different ages during exercise intervention.

Comparison between groups C and O: **P<0.01; comparison between groups C and OE :*P<0.01; comparison between groups O and OE: “P<<0.05.
Bl FRANRAETRFERMEROFRELE N

Fig.1 The body mass changes of different groups of mice at different ages

#2 TRERETFERIMURE R RMBNRERSH

Table 2 Parameters of cortical and cancellous structure of tibial plateau in different groups

R HH YT JE /mg HAcom™ BRI HNREHH TANREL NG
Group Bone mineral density /mg Bone volume Trabecular num-  Trabecular thick- Trabecular spac-
HAccm™ fraction ber ness ing
LC 957.75+15.67 0.68+0.03 7.08+0.19 0.131+0.012 0.134+0.010
LO 935.03+7.50* 0.65+0.03 6.90+0.21 0.127+0.006 0.142+0.007
LOE 941.36+9.49 0.65+0.02 7.08+0.26 0.123+0.010 0.130+0.012
MC 930.53+5.78 0.58+0.03 7.01£0.09 0.101+0.004 0.133+0.003
MO 909.24+9.85" 0.53+0.03* 6.62+0.05** 0.094+0.003 0.141+0.004"
MOE 925.41+15.88 0.57+0.02 6.98+0.13" 0.098+0.006 0.128+0.005"

JE& & S & S o, #P<0.05, **P<0.01, HLCHEAT L. & F & W4, *P<0.05, *P<0.01, SMCHEAT LA
P<0.05, *P<0.01, 5MOBEIT LLAL .

In lateral tibial plateau group, *P<0.05, **P<0.01 compared with LC group. In medial tibial plateau group, “P<0.05, **P<0.01
compared with MC group; "P<0.05, “P<0.01 compared with MO group.
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The 3D (three-dimensional) reconstruction of tibial
plateau
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Fig.2 Micro-CT cross-sectional images and 3D reconstruction of tibial plateau of mice in each group
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(A) Hematoxylin-cosin staining (B) Safranin O-fast green staining
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A~F: FAUVN IR EHE B2 SR G ZUEER; G H: %4 Mankin’siT4) LUK OARSIITS); #¥P<0.01.
A-F: histological images of knee articular cartilage by HE and safranin O-fast green staining in each group; G,H: Mankin’s score and OARSI score of
articular cartilage in each group; **P<0.01.
E3 BEANDBRBEATREEHARCRITS
Fig.3 Staining and scoring of articular cartilage of mice in each group
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Fig.4 Gene expression of COL2, AMAMTSS, IL-6, miR-214, EZH2, and f-catenin in each group of mice
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MEE &P, BE TEEE NE. e
TR R B AR 2 BRIy, St — 28 n Jal
BCE BB AT AR

AR I, FEOLH /N RS H HmiR-2141
B WFEM, HECE NEEE TR 28
HIE3EmiR-214FKIE N, WE NaEEEma ik
2, R AT DAHEMImiR-214 1F 2 E B T 5 15 30| L
BWENEMWHSSTOARN KA. X5 RBHIR,
TR FRUVAE IR 7T — B, 3 B T35 K B, OAT
M E AR SmiR-214FF w7k FRUE . S8 G
123 5, miR-214581% 2 35 [ IK, HOARIAH I 4%k |
SRR bR . Mankin’si¥4r . OARSIVE4r#1 A AT
BAIS, JEA BEMEZE R, YIS 3 Al g & i 1)
miR-214 [ FIL M IRE R FIRBE, Wi FHEE

CAEWIF R, miR-2147] DL i B 840 4
B-cateniné 1% 12 1M #11] Wnt/B-catenin/5 5 i % B, i
HMBAT 2 TG 5T [ERE AN T miR-2147] LA cmnbI ()
34ERIIEIX (3" UTR)E.E24H HAEH , 3k ifi 411 B-catenin
FIEB, B-cateninE Wnt{5 S %05 F, Wnt/
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BRI -

B-cateninif 4 113 FIA BN A2 51 RS TT
YU R T, IR E BRI 5] K OABH,
BRI, FRATTAT DAHE I miR-2 1438 i< 151448 B-catenin 1
BT S OAMI KA . SRTTIRATT A 5L 56 25 TR 0
miR-214H/ B-catenin )15 — 2, FILEALE/N R H R
BRI, SN GIEIEA —ERE T, X5
DAAERIF FE 48 1) miR-214 61 [7] 4% B-catenin P 4FEAH
. Al LAEN mIiR-2145 B-catenin/E OA IR FE K Ji&
rh R 2 7 B4 )38 i miR-214/B-catenini® 1% 3K KA FH
o

EZH27E OAH 40 i 9 I R IB /K10 s, i 5%
15 EZH2 2 5 4L 1 OARE AR, 4l EZH2,
R O B S BY, EZH2 AT LGB AL E A
H3K27me2 F1 H3K27me3 1] F ZEAL IS Wnt/B-catenin
{5 FIH S BT RS R IR, O4L/N R H B-catenin
M EZH2RIBIE &, B3 THG & RIS A, W
FiaA—5 ., TTLLHEN , EZH2/Wnt/B-cateninBl -7
Vi1 OAR R K e h R AEAEH . SONGEE P 7t Kk
P, miR-2145 EZH2ER I G ISR, miR-2144011]
EZH23KIE | [FIFE 3 IA 1) EZH2 A LA miR-214.
T miR-214 41 |7 1f4% EZH2 5 B-cateninff] 314 ,
It miR-214 80V 2l i HAR K& 42 4% T OA K
Ak e AHAEARBE TR I 7 miR-214. EZH2,
B-cateninff1FIE R ML, A M T E miR-2147E OA
W ) BRI IS A 7 BB R AL

JEJRE 2 O AT v KU R 28, TG R 51 R 0 ey
PHIRAR, BT — R 2 A BRI F B
H A7 S, 183076 T LA R0RR R o &, T e/
KATHA . HEWI & &, BEECE R AR, |
S HAEHPUH] A e . A RE— R T
18 BT B AR R PR BR3P R 1 3R A8 IR, A K
R AROATRTE &S FINLHI AL T8 E R L, BliE
S ] g8 1 M HImiR-214 0 R IAVE ] TR g 5
Bl N, AW R CE PR e S
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