e 304 E PR ReeZeE 2016 4E 9 H 5374 %58 Int] Orthop, Sep. 25, 2016, Vol. 37, No.5

KIS A TEE T R

B K R R X HF

U5 R BIF 57 0

WE MEARARERL FPAVROMDRREEZZRFEHMLY CHRERATES ML FARERLEER TR

R

OA ¥R A B EAMH R MERK OABEERZANRT OA X RIH RBLERBREF T ENERLTFTEZ —,

Aa TRAIMARMN D REHH KT ELEDEH I FAFFTEMNERR OABE, RAF LA T LG KR OA 4

AARFRAGFE EARY EREZREMFALAGFLELEE, ZXRKXAS

KEEWR BRTIGHEHYRA
DOI: 10.3969/j. issn. 1673-7083. 2016. 05. 009

B RAT R COA) & —Fh LIAE P | 1 Jre P i A8 1
B T B O R A AR AT MR 9%1?}%» WA
A [ R R 0 T R I AR 2% B Ol O i fi L 7
TERE G shZ RN, BEE A A D Bk . OA &k
5 R AR TR A, 7 S A N (R KA TR
Jo o T AR ™ T A AL 2 ) R AR SR . AR
F, L FEDIRE OA TR T K83 Wik i s2 5 6F
T RZ 58 M S5 3 ) OA KR BIF 58 & Bl
il 7 AL R DL K B YA U R AR jtﬁﬁf?%fﬂﬁﬁaﬁﬂ
BErp R TS KA B9 s A AF BB B UL e T35 L i
ZRFARHE A THE OA BRL, #17 OA %r&
I7ROPEAG 45 T B FgE . BRI BT L 1/4
3 OA BRI E R R BRAE N L3 3h 4. R4S OA
TR (8 48 8 5 ik R A oy B R AR T AR
RIW 2, E*Eﬁ*ﬁﬂﬁzls%yaﬁﬁ%ﬁﬁfﬁiﬁﬁ

SRR R AW 5% RIS, i STRPort /) .
Harthy %Eﬁ#] ST 22 S e N T R M R
BOA BIRY , 52 258 o MU il 2 252 40 7 L 06 40 s
TR 7/ RE NI Y & B N Bl 1 Sy R i W OB = S N |
U5k R AR R B OA BB AT Rl 4 1 L 45 L
PR T AR 250 45 1 e F 98 H A B £ OA )
TR 73 . PRARAY Zh i OA A5 4 8 0y 1k 0 BE 1
B R OB R 28 OA S B 2, DL 2812 P F
BRI S [ R MR RV RO W . H SRR RN AR
ol T8 2 S (] A R A HfE DA SR AR BEAR ) OA
BLOEBERAERETELS T eSS TIHE R
SRR B s A TR O B, AR SO R RS &bk

HETH: BERAAREE(81301056)
12 B . 430060, W NN =g
WEEE: X E-mail: liusqrm@ 163, com

AR OABAMAETFRREME—HR,

OA BRI G BIF 53 i A — 2538
1 WS SIS iR 45

BUBE I 8l 5 06 49 B ¥ 2k TR ) AR R o6 i
FEE i) 6 B 1R O 5 R 3% L DG B O R L
PR 28 245 S S SO R T R T 8 i ORI R B
FEEE UM Bl 3 8 OC T BCR R AT R AR R AR 1
FHOGTH 2 . 38 1 HLAR ) 2 5802 3l 15 2 7 KB OA
TR 3B G 1 6 Y 2 ) B T A B 95 %o ST T M A
FH s 2 HoAth 40 B 2D (H K BRSETT H0 1 24 A 1
22, e DL R R) 4 R R e AL, B 5 & A R RE R
Ando S5V 4G AR HEE SD IR BB SC1 JE 150 [
JE S AR LR 1 5 e O T He b I8 0 L A2 R R wT |
W TR T e Shy A DX v T DX % A 4l X [ & D
2 lJGiid HE KL O Yefa J B, 52 i X 41 T
FE45 v R) DX AN A R A R 2 i X BR T AT O
Yo (o5 B g 55 A JCH A 25 MO . Gu SFHOR A
5 PR K SD K BRUREOC 19 T il 1507 72 . 2 J8 J5 HR R
SN E S URBR G 4 RIS & B HLOG T B
R R TS S 3R U 3 2 s RO 4 i e
KOAEEEZ RN, T O P niksy L2 R
Hh ] J2 40 A 2 5 R AR R B (PG A ] Sk b, L
M K Mankin $F43 T+ . Maerz 25570 5 AL SE &
W BRI BURE G 1 J il 100° [ 5, HIL AN i 514 5t
(8 mm/s)VEHT TN & 6 H Al #6723 mm, ] 45 81
fiJa OA BERY, HAG AL Sk AL BN 7 175 & i 58 X
W 4005 LR s A M & A 5 T R ﬁ}?s
RAARTRE LT BT A5 OA BIRY 38
AR R AE SR A A A

AT S O R RR S R T gk
A RO O R R I PG £ IJE R OA, %
iz S A ) OA BRI LA 2z gh v 6Ty



FEFR RS ZeE 201649 A 45 37% 4551 IntJ Orthop. Sep. 25, 2016, Vol. 37. No.5 . 305

P B2 OA BERY ST FOE Al R A AT VAR AR L 75
A OA BAR WA (0 38 BRI L TR R, M
PLI 12 3% % W . de Souza 2507 % B 45 WL % 5
BLAF HEPE Wistar KB OA BB, XF K BT 5 4
5 d FESE 6 JE Y Bl B 2E I Bl (BT K BRI Bl
SR Bl 35 km) 225 R F L 2 1 A K A E AT 4
BUL AT - 25 F om K BB ol o 4k Sl 24
FIHN . Lee %R F&BUE M B AE 0°~15°30
Bl B2 PR 1~30 m/min /Y [ 301k £ H0iE M4
KRBT R H 1 h B H 5 d IIREYIZR,. 10 4
J& HE JFL0 O Yefo R . K B 567 i i TR
B T 2 R B E #OE B, TUNEL e 8
R B A A TR
2 KT EHYES

DRI 2 W 1 R A R B OA 5B 110 i 3 55
2 5 A A T B QT I 2 A 5/ L T
PRl 28 B — (AL TR A R A i L A ] M A A e L
FLAE S A fib 56 Y590 7 10 EL AR SRR L 3. BT I 24
Wy S AL R B OA RS2 U R ) 3056 45 4 1
R SR R A2 AT A, S e
A1 IR AR S R A I o E DL HE B A48 OA JE35 30| 1)
ZERVEBUE CARB A BN B R M KB T OA 1)
IR . BT OGN BE 25 W R R R B OA
TUTE fish 56 P50 77 T W98 R 3R AR TR AT . LUR
W A 48 5 T T A R B OA BEA 3 259
2.1 KRR

OS2 D i T DA 2H A R 0 L 2 AR AT T v B B, L
A K it 25 Al 2 2 e e SR A P R A B B [ Y
V55 G B RSN (E IR pH (B KR B
JoT 7S P 1 5 Ao DR 28 494 kg BBURR ) 52 A0 SR SR A 5 T i
APk, Lin 28208 50 oL R (6 mg/ml) i 4 &
5 JEIESD KRB .4 d FEEZHES 1 K.30 d
S WS I o FLEIE O o i e fret s R 3 W) W i L HE
FFFLL O Yoo i 7R #0C| THBR . PG 5 52 B 1 k2
G A Y 8 25 B R s - T I A i A R
AL-1p%E & W B 7. Adaes 25904 25 L (15 Je
J i (500 U/ml) 7 5 2 R U S 4 i 1 A )5 4
R I3 Bl AR W) S O A T DG i ik S
RVESNL 6 J8 5 3 3051 200 e A B RS K i 1=
il PG £ %, Mangueira 55" 3 job B 56 15 14 4 ¢
JE T F K B OA B, 19 d 5 2R T B8Ol 24 4 A
HEAT LU 35 3 140 M, 45 28 R L G ol b
T8 5% TN 75 g D 5 ek B S8 FAIG

2.2 BLTBRE

it < W2 ER CTAA) 2 H il W3-8 R il &0 Bl
(GAPDH) iy #5777 S BURRCB 58 o B A S & 2K
TR AR RS L 2 T R BB DG 1Y I i S 5 3 OA
BiF . Chandran 205104 50 pL TAA (60 mg/mL)
TG 2 KRR OG5 15 3 2o 5 A4 T PR AL R L A5 R
R 20 d Je KB IFFAWPLEE J1iz gh g &2
J$JF . Bianchi %100 25 pL % & R AL 2 R
(MIA,80 mg/mL)H 4 B R BRI .14 d 54
SUE S R L G SR A % 22, w2
e I O A RS 2 IR B ] B R T 4 ) A 1 Tl
(MMP)-13 35 B i 34 5% . Mohan %76 K5 5
MIA 0. 2 mg) VESF 5 8 J&l 5 i 1 Wistar K BB %
L2 JE G BRI OA R, R B /NRHE
&, 6.10 JiJ5 R T KA B VHCE T B A
B HIE K. Boudenot 88 X K B ¢ 5 15 1 4
100 pL TAAC10 mg/mI) g OA £ 7Y - ff H 17
[i) DT 4 ) R BB O . 4 T S R AR LB B R T
IINGEIAA R AR A B R B 1) T 1 ) e R R T 4R
TAA F# i R B OA 587U 8 %% B, W) B 7] 34 i 56 48
40 M FE 5T 2 T AL, Naveen 2507 3 5l 3% H TAA
DR s T S 5 A SR VI R KR OA B, 1
~2 JAJE X H AT A 2 A B A T LR 2
S BT A PR 2 e IR AR R H i T TAA
IR T B R B K T A e SR AR A .
FUAT TAA G5 i 1 5 i R Bl OA B8 £ 2] F
fik v Y2 97 55 7 T A IO L 22 DS T R L ML e ek
BN 5 AR 0 4 O T BE AT VR A L B T E 28 OA
BOH AR KT OA 25 R A — & R
B
2.3 KINE G

AR JNAR Il A — ol 2 1 7K 1 BB A RN 2 B 3K
B 20 R b B 22 oy B R R R R
PG k& A= B fif o DT 3 SO 4 i 5 K 45 5 T g
WK PG /b, Siebelt 2528 A K 1 BE-F bt &
BRI W 30 pL (40 mg/mL) 8 &= 16 J& # i
Wistar UG 8 L I 1k HAE A 2wk 14 2h ) il 25
BLHP TG 2l 1% sh 38y 500 m/d B RS 5 d.6
JEFL O P BoReE PR B2 REE
R IR R R AL S I BB (GAG) & 5B B 8,12 4
Jei B A0 M 0 3 K ™ E . Pomonis 457 43 il
K H 50 pLAR K& F1 A (30 mg/mL) 150 pL TAA
(60 mg/mL) X A B OC 97 I8 i 47 1 5 o A



e 306 E R R 2E 201649 A #5374 %5 5 Int ] Orthop, Sep. 25, 2016, Vol. 37, No.5

X R BRUE I T T R e IR AR R Y 25 5L A5 R R
TR A N 1 5 R S R B EE B R R O T
2215 d.fH 28 d J5 X Ze k2 o 1T & UL B B 5
1T 5 TAA KBRS 3B R AZ T W g, HLG
T R AR e I ) B K EUR IR S S R R
OA LT 545 3R B 58405 8 B A0 A [R) e 5 ik B B Wk
IR A AT
2.4 RABKRAEAN

SE 4l B AR 3R CCFA) 2 i 1t B K 78 35 9 71
SRR A TR L AR R s A K SR EL A 2 S
T 53 AT VR ) 8 i 2 AR T 0 5258 3 ) S
FEAREFR) , FEH T /S R LI . Koo %
# 0.125 mL CEA Xf AR REPE SD K BB OG5 15 i
FFES 10 b Jg W 6 K B9 J 4 20, 45 2R R KR
VIR POV W B i OF R4 14 d R T IRB R B
e 0 R BRCE I8 B R O SOl T R
You FEP R O6AT I T CFA R 8 K B OA fi 7,
6 i J5 W& L o K BRI 56 1 i ik HY Sk Tl 3K 4 928
Rl g6 CELISAD 43 87 7 He i 3 MMP-13 J 1L-1
SR R GRS A BORCE T PG Y
I B W 2 RN R IR AR
2.5 EHAAMNBIRAEF -«

T A R SE A 7 (thTNF)-o S — Fift fy 20
1%~ B Wik 40 i % il 22 2 40 L L R L T L 4
B RGNk R VE RN 28R A LR F- . Malfait
T B ASF  rhTNF-o (5,10 pg) 7 5 2 A
AEHEPE Wistar KRR HTIE, 4L O YL 1 /R bl
R EHERS . 0T Ol B PG 8 R AR (0 ~
16 by, H B BRI e F e 8 & & 4k PG B JF
fE 16 h ik 3| &g, 24 h )5 PG S RZWFH&.72 h
T, AREF &% PG S RFAmILET
JBC B B
2.6 1L-18

IL-1B & — Rl B Z AL R A it L2 5
FLAE RAE FBA M BE T8 ) B ] 3% 5 Ll 2 5 7
()RR TR 245 B AR 30F R 1 OB B R R EYK R . Hu
P 10 ng TL-18 %M 5 50 pL B BR £ 28 vh il
(PBS) Hr I Jo 3 5 2 4 il SD K RUMOC IS, 72 h
Ja AT R AR e (8 45 0 R B AR 20 MBS
A R R L T 2T O YRR B ARG
2.7 AXEK

A S S AT 5 v SR TR B R 2 W I
A5 2 F R MR 22 0K (BKO LA IR &R .

5-F2 0 i CHT) 25 i B 00, DA T 55 A o 2ok 50 e R
PER N, & F A2 Fh 4l 240 R IE LA, Arun
0K 40 pl f SUSEE (20 mg/mL) W S & ME
SD KBTI E 4.8 h 5 W4 &k LR R E T B
T4 B 0 B L RS Bl B S B TR R O R T
BAZRR .
3 RFER

HMBETAR TP 3 0 A IR O AR L s
RN Ty JB N E AR E 58 M B I S5 A R B OA
B, TR T 2 HA i) KBl OA BEARY AT 5 47
PR B P AR OA 0 B b J . Al [ A M BBl
FANPE OA W R RE s o (R T AR MR AT 5]k
IR AN HAB A5 A3, BOCT A I A1 B R M
N s S OA 570 WL 0 R o B 1) 2B A AR i .
W AR GE BTy A E TR D O 5 B R R 1k
AT ER T OA 1B s B BCAE DL R B 5 24 4 %oF
OA F 1A A AR 1 52 )
3.1 3 4h M &) A AT 3 S e i RE A AR
kK

BA 2 P B A A8 SR A B T R H AR Y
R AR T2 S g AR i O T R T R kAR IR ROk
FEE R OA BIRL, It 3 Fp R 5 A58 7 20 800 56
R R AR R MR AR ST H bR AR BR
T SO B G & A  ELRR B ™, ) 5] R K
B B KB B . Nielsen 2500 5% I 43 4
M2 7 A VTR A R B OA BEAL, R 5 8 J8 #1740
UL AR A 4558 WoR Pom £ i B =k, A g IR
PEES L3R Ml N it R, IRE 6 K51k
B3R R AR Ol BB R R B EL T AR R AR
B figt . Tijima 555 SR N M0 A DD ok A4 2 R B
OA BB R JEH5 1.2.4 FAT BT 8 CT ki #x
g G oR IR A e KO PR R . o
— 5K B OGN Bl MMP-13 7 155 W & A K
- (VEGF) 3% W] 2 1 %5 . Bagi % % iR
CT K WA A AR DB AR S 10 J8 1 KB
SRR B B X R B B R IR T
v ba BB &R U KB BOE SRR B, Tsa
SEDDRE R BT BE SR DAL £ OA BERY, R )5 16
JAl 2 A 1G5 MR ks #r SR 818 KB B 3CE T B B
HETEFR B B RS 32 JE S BOC FeEr fR ke

Nwosu 254 55 43 51 2% Fi P92 A AR YD Bk 5
TAA S T S5 A8 1 1) KB OA BERL, 45 L R 1
Fof i A58 7 9 340 8 S SO 5 A R AR L {HOR T TAA



FEFR RS ZeE 201649 A 45 37% 4551 IntJ Orthop. Sep. 25, 2016, Vol. 37. No.5 . 307

P B K B OA BERY 3= BURFAE S AU I 1% (1) 3 45
PR R S T SR T P00 2 5 Al U7 Bk 4 A 1 K B OA A
R ZLRRAE S NS R G A )R 2. Allen
S0 B Al SR T P ) 0 A BT B R Y
2 7 AR BT o 4 28 1 R B OA B AL, R 9.16.23 d
fil 5 2 9 2ok BN AP AR A R LM LG T I R
DI I ] M U0 B 4 R A WAL A e S 1 A
FEAR 25 N U R 58 B L 47 A A b T S A O
YRR A, A 212 L5 7 g | o & 3R i
Ph R IS BEAF A OA KRR CHRFAE . Afara
SO L g Bl R FH P 3 A B B i A2 X A B
Wr e TAA SE7 J1 T Al i R B OA BEAL, 8 Jil J5
EEAVIFNE AT T TN (B S il DN
BAR e LR A A AR VI BR 4L TAA G5 i
T SR A R B IR AR e ™ i R O 20 A0 i A A
B AT R Mankin PF57, 45 R 5 H L K7k A
—5(, Mapp %07 Pz B Al R F 2 A A YIRS
TAA SIS R B OA BEBLL, R J5 14 d W
2 35 I MR E R AR AR K R USRS
F AR B AR BT B R i S B %% B8 ™ L O H AR
A TAA ST I 13 5 41K B2 ik o 92 9 ik
TR I B
3.2 BRI A (R A & A b b B A A )
F A Ik K

A S Be CER0O P @10 7 B0 T B 6 P A 2
AR D B3 38 A5 174 D L e DA R DG T Y ) 2 b 4k
T 51 R P o DT 184 o 5G4 3 B ThT R4 0 HLA
> 7 A 2% v FH 0 2 OG5 3001 1) e R S Iz ) 7K
52 V- T H AN S B 7 & ] AR - 6 5 BCE R
S o 0 DG R R S K 32 1 R N g AR RT3 m s AT
FEOCT T KR KT A OA AW )%
LG A2 Z AR I T iz W . Ferland
SNSRI A2 ) i D) T B A 40 02 A AR D)
R A B IR — 2H A ME M SD R RUBEC T RS E 1 . 4
JRHA M BoR el PG & & KCr A1 5 R 2
FE W/ o 7 B AR e A AN R R E 1) 32 BB A=
I EA IR B T & R R R 4L O YL g
BEAG s oo 1 — 20 R BRI TAA G i M OA
A, 55 B R L5 4 OB G5 R i R B ™ o IR B A
BRI R A B BCE = I A e T a B
o BT B, HLPER B0 ™, Hamilton 25
K U0 Wi 38 ORIt K TR AR 43 9~ A Aok R
BOA AL R 4 J8 F R i 5 g €8 8 7 0 37 0|

SRR &= 9| 7 0 i) 4 % N R X (A E T R
AN, Xie 0K SD KRR 57 AT 28 L)
O S A AR VDB R S B H &S 1 h, 8 JE
Ja X G A R R BB B BB B, SR o &
T 722 g S A T ) B A7 78 51 Bl Ak S 78 T 4 R B
HE Y £, 5 7R 50 28 AT 38 L I A A K00 %KCB 4
J A L G g 4140 2 i W OR Kl MMP-3 % 8 1 G
W, Kim G851 SR U0 A 5 S0 2 o ) )
0 B TR A2 AR S 845 O T R T T
PR B OA BE7Y, R J5 K BRAE B P 4% L1748 H
20 min, B8 5 d FIIREHR MR . R 6 JH H L 7 &
SR B R S T R L, PGS ] s b,
TUNEL Z4 {8 BoR a1 B3 2. A ot
G R G A8 XA YD U I A 40 P2 H AR )
B R B OA BIRL, AR J5 6 K BB A B2 4 b ik
T BE Bk - A0 30 min/d, 7156 S BE B 4K
280 m/d.4 J& J5 41 224 e 0 g R RO TR P
Fe A, WEAESY B, A EL F 0 002 AR 52 #E )
I » SR TR A2 S0 U 08T 36 3 4 o8 = ) A B0 B
P R B OA 50 % AF 1 IR 728 B[R] B B, K 22
RAETEARTG 4~12 Ja, 808 9 722 5 v 7 5 8 3 -1
GO 1/3 4 KB e, H 5 kA R s AL .
3.3 RBEB B AR

P 5 BT AR 2 3 o A B R OGRS
KRR OA BRI AZ R R T RN FRY
R B 1 T T 5 % S B ) T A OA L
s BRAE AL K TR R R IT 25 W AR AE T R AT OA BEAY,
RS, 5 kA R L B OC OA i A8, X
DT KRR A S AE. Ou 5§ 8 A Wistar K
B 2 000 R e D7) 83 A BRI ) S G 4 3R e I ) BRI
ERATATRE S0 R R g 3 A H W%k
IR S 1y B DX T A RLRE B A R A
MEMREMMEE, RG 6 A HBRTREE
T8 JBE 9% o T AR A R R A G A R S 9 AN T G
T RRCR TH AR O T Ry ™ B A A B e,
R e W e e e e AR Y i R PG & R R
Wb LI 7R i it 38 AN ) R B a2
4 XTHRBALKREZTNIRAE

KT LU 2B PE 43 SR B OA BEAL LS )5
VEAR 09 4 b5 o, AR 1) 37 B 14 107 2 956 X A 06
HA PG AL O H S AR BRCs 2L R AR
B S R AR VBRI R AR
OA By & A & e ok FE v 5 3 4 21 3] [m) A 22



=

NS e o SIS

« 308 - =

2016 4F 9 H 553748 5

Int J Orthop. Sep. 25, 2016, Vol. 37, No.5

VERT . 2G5 30 41 800 B4 143 b LA f7 B0 Rk
SO RRE P YTRE E BRT e e . AT
WL AT R AL B AN T ik R AR R
Mankin 343 R 48 M [E bR & 5 35 WF 58 W & C(OARSD
AR Gi. BB Mankin 34 & 48 32 5 M\ B0 45
BB A R TR 2L O Yufn, W 28 57 B 1 45 7 T
HEATVEAS » B 455 224 L AR PP b o FH - 3F
fli B OA 5 B AR B A5 — 2 Jm IR L 5 32 WA
B 5 KOS # Z 18] 25 55 0, FLUK [ 8 58 2 (8] 9 m]
Ptk 22, BRI T H Tz n Y . OARSI 4 R 45
YR Mankin ¥4 R 48 0 & 2% A0 T % 25697 4K
T F R U B AR ACR IR AR T R R ok S
IR PRl 30 96 28 7 DR TR Ll A WS B B P il 56 Y
A5 A2 V5 5 45 T A T A AR AR L R A
bR B 0T S R % R I A T A
T MR ST AR T et IR T R 2R T 3k A M
(0453495 - 1 A7 F 1 B T 4 It S I 56 1Y B
ARFREE (AR IZ AT N
5 %5

KB OA BERIFE—ERJE EREBEIAZE OA &
o ML R B R O IR AR OT NS OA 248t T
RS 06 2 AR BE SE Wi 16 2 s 1) 5 N 2K 22 (A A7 7E
255 AT B — 1 K B OA 5 TR 8 0 L o€ 26 HE 45 A
& OA Ktk AHIZ I 2 Fp K BL OA B AL FE — & ¥
PIRT R AN R IR . BRARL ) 2 AR A v N 6 BN Fe iy 2
% f Bsf Ii) S A B OGO R AR LR A N
R IR AR R DA B B AR IR A SR IR ST I
o RN 2 W UE SR i OA B B A 3 A ]
Jo RS |32 Ho At R R e N S S U AR
S R TP A T T R i A SR i
AN OA R, BHF TAE & T3R5 H 1
T A FL 2 B SR S A B e B 5 By 3L O R AR oE AL
TR 7 2 WAL () 2 21 2 JE S 2 AR 2R S 7
PEAT A FEITAY e K PR L & #5 3h) OA B4 {8
KN OA WWFFEBEE R 47l

& % X #

[1] Malfait AM. Osteoarthritis year in review 2015; biology[J].
Osteoarthritis Cartilage, 2016, 24(1) :21-26.

[ 2] Varady NH, Grodzinsky AJ. Osteoarthritis year in review
2015 mechanics[J]. Osteoarthritis Cartilage, 2016, 24(1):
27-35.

[ 3] Malfait AM, Little CB. On the predictive utility of animal
models of osteoarthritis[ J]. Arthritis Res Ther, 2015, 17:

225,

[4]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Bagi CM, Berryman E, Zakur DE, et al. Effect of
antiresorptive and anabolic bone therapy on development of
osteoarthritis in a posttraumatic rat model of OA []].
Arthritis Res Ther, 2015, 17:315.

McCoy AM. Animal models of osteoarthritis; comparisons
and key considerations[ J]. Vet Pathol, 2015, 52(5);:803-
818.

Kumagai K, Suzuki S, Kanri Y, et al. Spontaneously
developed osteoarthritis in the temporomandibular joint in
STR/ort mice[ J]. Biomed Rep, 2015, 3(4) :453-456.

Ando A, Hagiwara Y, Chimoto E, et al. Intra-articular
injection of hyaluronan diminishes loss of chondrocytes in a
rat immobilized-knee model[ J]. Tohoku ] Exp Med. 2008,
215(4) :321-331.

Gu QG, Li D, Wei B, et al. Effects of nicotine on a rat model
of early stage osteoarthritis[ J]. Int J Clin Exp Pathol, 2015,
8(4):3602-3612.

Maerz T, Kurdziel MD, Davidson AA. et al. Biomechanical
characterization of a model of noninvasive. traumatic anterior
cruciate ligament injury in the rat[J]. Ann Biomed Eng,
2015, 43(10) :2467-2476.

de Souza RA, Xavier M, Mangueira NM, et al. Raman
spectroscopy detection of molecular changes associated with
two experimental models of osteoarthritis in rats[J]. Lasers
Med Sci, 2014, 29(2):797-804.

Lee YJ, Park JA, Yang SH, et al. Evaluation of
osteoarthritis induced by treadmill-running exercise using the
modified Mankin and the new OARSI assessment system[ ] |.
Rheumatol Int, 2011, 31(12):1571-1576.

Liu SC, Lee HP, Hung CY. et al. Berberine attenuates
CCN2-induced IL-18 expression and prevents cartilage
degradation in a rat model of osteoarthritis[ J]. Toxicol Appl
Pharmacol, 2015, 289(1):20-29,

Adaes S, Ferreira-Gomes J, Mendonca M, et al. Injury of
primary afferent neurons may contribute to osteoarthritis
induced pain: an experimental study using the collagenase
model in rats[J]. Osteoarthritis Cartilage, 2015, 23(6) :914-
924,

Mangueira NM, Xavier M, de Souza RA, et al. Effect of
low-level laser therapy in an experimental model of
osteoarthritis in rats evaluated through Raman spectroscopy
[J]. Photomed Laser Surg, 2015, 33(3):145-153.
Chandran P, Pai M, Blomme EA, et al. Pharmacological
modulation of movement-evoked pain in a rat model of
osteoarthritis] J |. Eur ] Pharmacol, 2009, 613(1-3) :39-45.
Bianchi E, Di Cesare Mannelli L. Menicacci C, et al.
Prophylactic role of acetyl-l-carnitine on knee lesions and
associated pain in a rat model of osteoarthritis[ J]. Life Sci,
2014, 106(1-2) :32-39.

Mohan G, Perilli E, Parkinson IH, et al. Pre-emptive,
early, and delayed alendronate treatment in a rat model of
knee osteoarthritis: effect on subchondral trabecular bone

microarchitecture and cartilage degradation of the tibia, bone/



i)
N

N

'ﬁ'ﬁl‘d"ﬂmm

AT

2016 4E 9 A 4537 % 455

Int J Orthop, Sep. 25, 2016, Vol. 37, No. 5 .

309 -

(18]

[19]

[20]

[21]

[23]

[26]

[27]

[28]

[29]

[30]

cartilage turnover, and joint discomfort[ J]. Osteoarthritis
Cartilage, 2013, 21(10):1595-1604.

Boudenot A, Presle N, Uzbekov R, et al. Effect of interval
-training exercise on subchondral bone in a chemically-induced
osteoarthritis model [ J]. Osteoarthritis Cartilage, 2014, 22
(8):1176-1185.

Naveen SV, Ahmad RE., Hui

W], et al. Histology,

glycosaminoglycan  level —and cartilage stiffness in
monoiodoacetate-induced osteoarthritis: comparative analysis
with anterior cruciate ligament transection in rat model and
human osteoarthritis[ J ]. Int J Med Sci, 2013, 11(1):97-
105.

Malek N, Mrugala M, Makuch W, et al. A multi-target
approach for pain treatment: dual inhibition of fatty acid
amide hydrolase and TRPV1 in a rat model of osteoarthritis
[J]. Pain, 2015, 156(5) :890-903.

Schuelert N, Johnson MP,

Oskins JL, et al. Local

application of the endocannabinoid hydrolysis inhibitor
URB597 reduces nociception in spontaneous and chemically
induced models of osteoarthritis[ J]. Pain, 2011, 152(5);
975-981.

Thote T, Lin AS, Raji Y, et al. Localized 3D analysis of
cartilage composition and morphology in small animal models
of joint degeneration[ J]. Osteoarthritis Cartilage, 2013, 21
(8):1132-1141.

Siebelt M, Waarsing JH, Groen HC, et al. Inhibited
osteoclastic bone resorption through alendronate treatment in
rats reduces severe osteoarthritis progression [ J ]. Bone,
2014, 66(9):163-170.

Pomonis JD, Boulet JM, Gottshall SL, et al. Development
and pharmacological characterization of a rat model of
osteoarthritis pain[]J]. Pain, 2005, 114(3) :339-346.

Koo ST, Lee CH, Choi H, et al. The effects of pressure on
arthritic knees in a rat model of CFA-induced arthritis[]].
Pain Physician, 2013, 16(2) :E95-E102.

Yu H, Li Y, Ma L,

et al. A low ratio of n-6/n-3

polyunsaturated fatty acids suppresses matrix metallo-

proteinase 13 expression and reduces adjuvant-induced
arthritis in rats[J]. Nutr Res, 2015, 35(12):1113-1121.
Malfait AM, Tortorella M, Thompson J, et al. Intra
-articular injection of tumor necrosis factor-alpha in the rat:
an acute and reversible in vivo model of cartilage proteoglycan
degradation[ J]. Osteoarthritis Cartilage, 2009, 17(5);627-
635.

Hu PF, Chen WP, Tang JL, et al. Protective effects of
berberine in an experimental rat osteoarthritis model [ J].
Phytother Res, 2011, 25(6) :878-885.

Arun O, Canbay O, Celebi N, et al. The analgesic efficacy of
intra-articular acetaminophen in an experimental model of
carrageenan-induced arthritis[J]. Pain Res Manag, 2013, 18
(5) :e63-¢67.

Nielsen RH, Bay-Jensen AC, Byrjalsen I, et al. Oral salmon
cartilage and bone pathology in an

calcitonin reduces

[32]

[33]

[34]

[35]

[36]

[37]

[39]

[40]

[41]

[42]

[43]

osteoarthritis rat model with increased subchondral bone
turnover [ J ]. Osteoarthritis Cartilage, 2011, 19 (4) . 466-
473.

Tijima H, Aoyama T, Ito A. et al. Destabilization of the
medial meniscus leads to subchondral bone defects and site
-specific cartilage degeneration in an experimental rat model
[J]. Osteoarthritis Cartilage, 2014, 22(7) :1036-1043.

Bagi CM, Zakur DE, Berryman E, et al. Correlation
between pCT imaging, histology and functional capacity of
the osteoarthritic knee in the rat model of osteoarthritis[J]. J
Transl Med, 2015, 13:276.

Tsai PH, Lee HS, Siow TY, et al. Abnormal perfusion in
patellofemoral subchondral bone marrow in the rat anterior
cruciate ligament transection model of post-traumatic
osteoarthritis; a dynamic contrast-enhanced magnetic resonance
imaging study[J]. Osteoarthritis Cartilage, 2016, 24 (1)
129-133.

Nwosu LN, Mapp PI, Chapman V, et al. Blocking the
tropomyosin receptor kinase A (TrkA) receptor inhibits pain
behaviour in two rat models of osteoarthritis[J]. Ann Rheum
Dis, 2016, 75(6) :1246-1254,

Allen KD, Mata BA, Gabr MA, et al. Kinematic and
dynamic gait compensations resulting from knee instability in
a rat model of osteoarthritis[ J]. Arthritis Res Ther, 2012,
14(2) . R78.

Afara I, Prasadam I, Crawford R, et al. Non-destructive
evaluation of articular cartilage defects using near-infrared
(NIR) spectroscopy in osteoarthritic rat models and its direct
relation to Mankin score[ J]. Osteoarthritis Cartilage, 2012,
20(11) :1367-1373.
Mapp PI, Sagar DR, Ashraf S, et al. Differences in
structural and pain phenotypes in the sodium monoiodoacetate
of osteoarthritis [ ] J.

Osteoarthritis Cartilage, 2013, 21(9) :1336-1345.

and meniscal transection models
Ferland CE, Laverty S, Beaudry F. et al. Gait analysis and
pain response of two rodent models of osteoarthritis [ ] ].
Pharmacol Biochem Behav, 2011, 97(3) .603-610.

Hamilton CB, Pest MA, Pitelka V, et al. Weight-bearing
asymmetry and vertical activity differences in a rat model of
post-traumatic knee osteoarthritis[ J ]. Osteoarthritis Cartilage,
2015, 23(7):1178-1185.

Xie GP, Jiang N, Wang SN, et al. Eucommia ulmoides Oliv.
bark aqueous extract inhibits osteoarthritis in a rat model of
osteoarthritis[ J]. J Ethnopharmacol, 2015, 162;148-154,
Kim SJ, Kim JE, Kim SH, et al. Therapeutic effects of
neuropeptide substance P coupled with self-assembled peptide
nanofibers on the progression of osteoarthritis in a rat model
[J]. Biomaterials, 2016, 74:119-130.

Zhou Y, Liu SQ., Yu L, et al.

Berberine prevents nitric

oxide-induced rat chondrocyte apoptosis and cartilage

degeneration in a rat osteoarthritis model via AMPK and p38
MAPK signaling[]J]. Apoptosis, 2015, 20(9) :1187-1199,

Zhou Y, Liu SQ. Peng H, et al. In vivo anti-apoptosis



¢ 310 E PR ReeZeE 2016 4E 9 H 5374 %58 Int] Orthop, Sep. 25, 2016, Vol. 37, No.5

activity of novel berberine-loaded chitosan nanoparticles I, 1, and [l collagen metabolism in a rat osteoarthritis

effectively ameliorates osteoarthritis J]. Int Immunopharmacol, model[ J]. Rheumatol Int, 2012, 32(8) :2401-2405.

2015, 28(1) :34-43. [46] Aigner T, Cook JL., Gerwin N, et al. Histopathology atlas
[44] Gerwin N, Bendele AM, Glasson S, et al. The OARSI of animal model systems-overview of guiding principles[ ] ].

histopathology initiative-recommendations for histological Osteoarthritis Cartilage, 2010, 18(Suppl 3) : S2-S6.

assessments of osteoarthritis in the rat[J]. Osteoarthritis (A5 :2016-03-18 ;16 = :2016-06-19)

Cartilage. 2010, 18(Suppl 3) :S24-S34. A S 453 8+ 2 1 )

[45] Ou YS, Tan C, An H, et al. The effects of NSAIDs on types

(BREREREIE/NEREZR

55t [a]

SREB

pali

REA BER BHRX KEL £ & YWHF WAE GEA B fF
FEW EEX KEYW AW

EX
KKF

FHEIER RS NP
MWRA =HE ERE EWHE R X KFEE K

B 4 (AR R PF 5 )
¥mR # I ZHET BB #i#ik Ei
HAE TR BEMKR REF KKZ

BEHZLIERIE NP
BXRR KSR F O K Ritam HmA EHFEXL EIR O MEH
"M WA BEW K Lox F W OERW O x #F X &
ANEE FARN FRE OKE HirsE £ & I IX£E T %
TR XD R A WFERY KRR HEE mr4 Hikdly EKRA
KEEL RHIR AR Axs

BWZE(LIIEIRDEE N
REE T # TEAF WA SRR AFYE BI® B R R
MAkE HEE BEHE L o FRR R # B B MHEL XA
B4 M MW OEX W8l AR FEE G oM EER I K
T K £ K IXEBE XEW XxEfR HAEW HER el HX#
 E mHk FrEE BEZR @MbR THE KEF KR K 2
KER KER R A Bed R X R B A 7 A-#%H A K
KX

DS
M IR

beid
%

=t
el
&k

IMAR EUM

bt
utd

®oa o



