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[# ZE] BM WEENER S0 R A2 F I B8R 78 5T 40 ( BMSCs ) BB 208 1
B, ik BUSAE SD R 15 H RSN B R 5 KR BMSCs, 548 3 Y5 R0 Z 4 M ks 35t b
Hoy hxt HE L FENARE R AL VR RGHA ERA F AL X R 2 R SR A i BT R B 3R 2 ( DMEM ) it
15555, WINE R A0E DMEM HIMAIREE A 5 oM MR IAE R ; G H 4 07 DMEM JEaf 145 T 4R K
15 Hz SREER 1 mT 0k op B i35 00080 B DA FE I AR BE S 5 oM BR IAEE 2K A9 DMEM R4l 45 70
15 Hz BREESA 1 mT, 8K 1 h PR i, 200 T T RS 7 d.14 d F21 d, $2ECA LAY 5 RNA LG
B, RHAE RIS BT B F WS, /T BN R[] s A 4L B2, 5R 7 d 5 B0A
IR R RN T IR A, TN R A 0 R AR & M S B I F-2 (Runx2 ) BERI R A &
WE TR (P <0.05) , BB Runx2 FER R ARSI B LR LGB L (P>0.05) ;14 d K&
21 d 5, BB R A SRR B T A B R A MR VR TR 2R (1 ( BSP) M IA il BH 18 A BA% 25 11 (OPN) 1Y
HHNFARYBESTWRA(P<0.05) , B4R 4 BSP 1 OPN ZF XA EHA B MK THEMHEZRHA(P<
0.05), &8 Bl FH 5 A 8T 28 0 B R S RSB ELAT R RO BB 8 Ry , — 8 I o T, 18 s 58 D 55
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[Abstract] Objective  To study whether Rapamycin and a low frequency pulsed electromagnetic field
(LFPEMF) have synergistic effects on osteogenesis. Methods Bone marrow mesenchymal stem cells ( BMSCs)
were isolated from 4-week-old Sprague-Dawley rats ( male, 60-80 g) and cultured. The passage three BMSCs were
transplanted into six well plates. The wells were divided into a control group in which the cells were cultivated in Dul-
becco’s modification of Eagle’s medium (DMEM) , a rapamycin group in which the cells were cultivated in DMEM
containing 5 nM rapamycin, an electromagnetic field group in which the cells were cultivated in DMEM in a
LFPEMF, and a combined treatment group in which the cells were cultivated in DMEM containing rapamycin in a
LFPEMF. Proteins and RNA were extracted and the calcium disposition was stained using alizarin red after 7, 14 and
21 days of incubation. Real-time PCR or western blotting was then used to detect any differences in the expression of
the RUNX2, BSP, OPN or BMP2 genes. Results After 7 days of incubation the mRNA expression of the early os-
teogenesis indicator RUNX2 in the rapamycin group was significantly higher than that in the control group, while the
expression of RUNX2 in the LFPEMF group did not differ significantly from that among the controls. The mRNA ex-
pression of the middle and late osteogenesis indicators BSP and OPN in the LFPEMF and rapamycin groups were sig-
nificantly higher than in the control group in the middle (14 d) and late (21 d) periods, but the combined treatment
group showed a much weaker effect than in the LFPEMF and rapamycin groups, as shown by significantly lower ex-
pression of BSP and OPN. Conclusions A LFPEMF does not have an obvious osteogenic effect in the early stimu-
lating period, but is effective in the middle and late periods. LFPEMFs have no synergistic effect with rapamycin on
osteogenesis.
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F1 20 fH4d 70 45140 Bassett 25 1 bk o e
eI & ARSI 5 VT 258 T R O o bk ol s
WEHTE ST+ AR AL SURR S I g E LS . B
%%‘f( rapamycin) N 4705 T (‘sirolimus) , P i
Y e A £ B2 1 ( mammalian target of rapamycin,
mTOR ) 38 i 1) S BELI 7], Ao BT B2 IA R
SRR SEAA IR ), FE I IR b 3 S ] TR as B
R I WO HERR OB AR Y H B e s =5 . i
WL WG R A — N BCE N, HAT, &
AR 2R 5 P S TR AR 5 IO FH XT8R2 5 Wi ) R G
WA /D BT RS, A SCE TR B ] B A
B F RN FL R S RO B ) 78 52 48 M ( bone marrow
mesenchymal stem cells, BMSCs ) F) RSCE RN, 78 I s
filt PRI IS I HIXT BMSCs 14 BUH 2800

MR TTIE

SRR

1. SR R AN TS GEHEPE Sprague-Davley
(SD) K15 H KT 60 ~80 g, Bl 4 ~6 JA, i BF
B 2= B sh ) e g rh AR A

2. SR S AN RS« B S I a A 4E IG 4F 1l v
(Gibeo 22 Fl) ik /R 1A Bk K A% IR 35 57 5 ( Dulbecco’s
modified Eagle medium, DMEM ) ( Hyclone 23 &) ) | Trizol
iR 7] (Invitrogen 2\ F] ) | JBE 2 11 ( Amersco 22 Al ) | 74
R RILRHEYH ARG BRI A A ) 0% 5k
& f SYBO Green 9¢06 %€ ik 7] & (TOYOBO 2
A)) HHEE R IR A (Solarbio A F)) \EE M KK
“F-2(runt-related transcription factor-2, RUNX2 ) %24t
KPR S B & & 4 & H-2 (bone morphogenesis
protein-2 , BMP-2) ¢ Ht K B4 1K ( Novus Biological 2y
Al T IAEE R A SR AR ( B s R A
YIRS A PR o S AL W) B ( horseradish peroxi-
dase, HRP) FEhrfbnic Pt ( Cell Signaling Technology
AT BRI AR & (DU R A R]) A kO
i8] ( electrochemiluminescence , ECL) ( Thermo 23 &) ) .
O FEKPABERR AN . B WL H I B4 S HTIR LA (sigma 23
) RNA RG] 75 A1 SR (TOYOBO AR 5 32 225K
I #3145 Heal Force & i B.0HL (FHEFS) (Bio-rad
1Q5 9¢)65E 7 PCR AL ( ZE[E ) .Eppendorf Mastercycler
PCR {X ({5 =) .Eppendorf Biophotometer £ [ 12 R A5
DUASL (& 1] 7™ ) | Nikon AH 22 8] B W88 ( H A7),
BioTek BEHR{X (SE[EF") [ PEMFS % /5 2% (iU 4T
BERF) .

— .BMSCs 3 & Je 357

I EUHE I 04 SD R BUAR B, I R BB A A
FHICHE 59 J1H R BB AUCT B4y 85, s T v iR

Z% i ( phosphate buffered solution, PBS) H1i& Hi | 4315
R B B e I K WL S e L U Bk 3, S ml ¥
SRR RS S IR I S AR wh e IR R R B I, AR G
PR AR IR B R WO, e B B e TR
IR EE E 5 x 10° 4/ml, %570 F 2 4~ 50 ml B JC B 1S
FfH T 5% CO, MRPE fHIE 37 °C M FINE L 1 241
MudEFRAa R 3R, 3 d JR AT 1 R, 2 S5 R
3 AV 1 UK, TR ARG S 80% ~90% JiF , #1:2
HLIEA AR ARKE 77, I T AH 25 18 B S B T WEZ 41 it
AR

= sk

B KRS 15 3 48 BMSCs #2181 x 10
A/ LR S FLAN IR SRR MR 56 2 R Irf
RE SR T4 | 44 HR Bl LR o 38 T 35 3R A 40 Sk Xt
G INGHLSE IR 7 b s LSy IV A RO L
ZH Fpali>R F DMEM #1735 5% ; TR MR R 417 DMEM
INAHREE S 5 oM A 8 00 25 255 LRG3 000 i 4 ) 72
DMEM JLhit b 25T 5534 15 Hz 585K 1 mT (K op
HLREIZ N, B R 2 b BRE A AE I AR EE R 5 nM
THAEE XK Y DMEM R0l F44 PR 4 15 Hz 3RJE N
1 mTH Bk B RESAHI , B R 2 h,

VO 2 AR RNA A R AS:

ST 7 d.14 d & 21 d 5, TR
RhFRHE TV PBS MRV 3 WK, BR 2% PBS i, N ALK
Trizol & , L WKW G, #5 A 1.5 ml B0, B4 N
NG 200 pl, BIZIE 30 s, EIRAE 10 min, T
4 CHEETF, LA 12 000 t/min [958 E B0 15 min, 5
OSSR WO, 3 400 wl, AR — 1.5 ml &
LDEW, B THOKS mENIA 400 pl 5098, 5iE
TRA),HE 10 min, MUKOKHEUE , F 4 CHEET, L
12 000 r/min 3 FE B0 10 min, E3F FWE, AL ml
A 75% VKB, T 4 CHEEZ R, L9000 r/min [
JEEL 5 min, A3 LI, R4 B0 N TTE R, N
A & KR . £ TR ( diethylpyrocarbonate , DEPC )
Qb P - 22 i ik v R K B I B R Al K, LR RNA, 58
B AR SR R A DU ASCRE I RNA Pk B8 S 4

PN H PCR Rl

AW A0 a0 T . O H- -3 -BE R A
fiff ( glyceraldehyde-3-phosphate dehydrogenase , GAPDH ) ,
FWEFEF R . 5-GACAACTTTGGCATCGTGGA-3 , FiiE)F
514 . 5-ATGCAGGGATGATGTTCTGG-3 ; @ H ¥ & 11
(osteopontin, OPN) , | i J¥ 511 24 : 5-CAAGGACCAAC-
TACAACCA-3, F ¥ J¥ 41 A: 5-GGAGACAGGAG-
GCAAGG-3;3Runx2, FIi#I¥ 54 :5-CAAGTGGCCAG-
GTTCAACGA-3, N7 54 : 5-TGTGAAGACCGTTAT-
GGTCAAAGTG-3 ; ) 6 Y R 75 14 ( bone sialoprotein,
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BSP) , %)% 514 . 5-AGAAAGAGCAGCACGGTTGAG-
3, FIFR5 4 :5-TCATAGCCATGCCCCTTGTAG-3

BT pg & RNA A GEE B MABEHLE 97,
JC RNA BBk 2 2 12 pl, T PCR X | 65 C
KN 5 min, BUH B T kS b BB S x ROV 5%
R, 6 20 pl AR R BEE O JE BT PCR A ,42 C
T 20 min,99 CZAEPE S min, 4 CiE KFEIR S min, B
FEL . FABRE AL Wl 51497,1 ul ¢DNA,1 pl
2 x SYBO Green IR G A FR , LKA E 2 20 l, BE
BFEgL o S8 UG B T 98O0 it PCR Y 1,95 C fiAs
P£1 min,95 C7Z5ME 15 5,58 CiB A IEH 30 s, f 5 i
W2 EAIL# TSI i i 2R AR P, X5 B N P kA 72 a2
T,

7N  Western blot 558 EQ 375 460

FH7 d 14 d K21 d J5, W5 R I 5 5%
3, TS PBS W VE 3 W, 15 Tk 4, [ BfLom A
ISR 100 wl, FrK FiEE 5 min J5, W LR K
F 1.5 ml E.O0EF, T4 CHEEF,LL12 000 r/min Y
TESE B0 15 min, IR E 3, s R (bicincho-
ninic acid, BCA) & & & H Wk B, VAW 5 m A
5 x EH FREZE MG ,99 CZEE 5 min, T -20 °C VKA
HFRAE . BLS0 pg T 10% AR IR BEIE BEIE ( so-
dium dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) Hr ¥k , 16T 80 V, FIME4EIE 30 min; 1H &
120 V, B B 1.5 hfHE 200 mA B8 A% 2 1L1E
0. 45 pm B 3 AL S (polyvinylidene fluoride,
PVDF) B I, 292 h, il 5% LA Wk AT 1 h, T4 CIF
BErhiE — ik 7, 28 TBST YEBE 15 min 3 WG, T
37 CHEEFIEE —H0 1 h, B Z TBST YEE1S5 min 3
Wa, TREE hBt,

£ ERaa

T 14 d J 21 d 5, W TR R, Hi PBS i)
THYE 3 WK, A 95% B, [E5E 15 min )5,
FHRGEAKIEWE 1, A 4% PR L0 Y44 30 min, A%
IR PE 2 3

VAN R =<3

K H SPSS 13. 0 fRGE =B A T Bl o3t . B
AEIESLIRA (7 £5) TBFR I ETRNLECRH ¢
g, THECFORE LR T o K3, Runx2 , BSP, OPN &
PRIAE X 638 i LA R L I R O 229081, P < 0. 05 3%
INEFAGIFEE L,

# R

— BMSCs HIARSMAR 5 57
JEAQ BMSCs 12 RARIE AR AR, 57 3 4 BMSCs
A0 2 R, i AR, WL T

1 .a FJEAE BMSCs, b %5 3 ££ BMSCs
B 1 J5L BMSCs A% 3 4% BMSCs B LA 45 5 ( x 100)

T 4541 BMSCs AN ) BB FR AR AL R e ik Y
A1 B

T 7 d J5, %00 R AR SRS S PR Runx2 1
AL B B, S bR BSP MG IHTEFR OPN 28 {4
R, B R 4 Runx2 A RH X 22 3k B 5 T X IR
2 RGBS R AL (P <0.05) , X HR 4
Runx2 Y AFX e 1 v T R 7 00 S 4 R 5 1 4
(P<0.05) , 5H {3704 b, BCA R 4H Runx2
FIFAXS FRak R (P <0.05)

T 14 d J5 , FIARCEFE bR Runx2 1R A% F5
Fr BSP BYZAE AL S, e 1) B 8 bR OPN A8 AL AN i,
B LE FNEE A N I ZH (P <0.05) , % B4 T 14 d
S 1) Runx2 FH X 2 1 2K T L 4 37 0 5% 4 RR A iz
FHLH(P <0.05) , 5 H #3700 S 24 L, 565 1 FH 41
Runx2 HIFINTFA AL (P <0.05) ; FHi 14 d 5,
AL BSP AN &35 5 T X0 IR AL R in A R
RSN A (P <0.05) , HIAEEHTH 14 d )5
() BSP AH X 3¢ ik 2 i T %k BB 28 R & v 41 (P <
0.05) 1564 0 FHZH 1Y BSP AH X 263k B & T % a2
(P<0.05), 5T 7 dJ5Heds, %84 A&
ZH Runx2 (AN BB ML (P <0.05) , FHiN&E KA
FER % 37 M) B4 41 Runx2 AR X Rk B8 5 (P <
0.05); 5T 7 d )5 bk, % R4 5 WA %EE 28 41 F e i
Yl i) BSP AT ik S35 & (P <0.05) , A M
FHALRY BSP AR A R AR (P <0.05)

T 21 d 5, o B R AR Y AR AL
5T8014 d JEAHL, B IAE R4 Runx2 AR XS Rk it
FEAI (P <0.05) ,BSP Fll OPN HyAHX Feik T (P <
0.05) , fELRLIZ M4 79 Runx2 . BSP 1 OPN A9 AH % %
K FEAC (P <0.05) , BEA N H A Runx2 , BSP Al
OPN (XS IR IAIE = (P <0.05)

= RPEED I RGN 45 S L

T B4 40 A [R5 ] BMP2 B %A =G B,
T 7 d )5, BineE R B B BMP2 /3R ik &
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(P <0.05) , M- ICAR Ha R 37 00 3G BR84SR
IRBEAE AR EZH /N (P <0.05) |, B 10 25 2= 0 14 37
PR A N I, BMP2 ) ik I T X R4 (P <
0.05), i 14 d } 21 d )&, 2o FH 5 A% Z el
HE RN E BMP2 2835 (24 W AR F5 B M B & (P <
0.05), —F B4 W I BMP2 ik R K (P <
0.05), WLKEl2,

DU PG LT YLt A S U R

BEAILZEH 10 HLEF  #4 [8] F H] Image-Pro Plus [&]
MR, T 7 d 5 JC I A 45 TR,
WRTHIN, T 14 d )5, FIEZ4 B
A LI I P 2 A 5 o 45 435 5 B I 22 T X R 4
(P<0.05), T2l dJ5, x4t > masasy,
{EL B S5/ A A R 4 M L R 3 R4 (P < 0.05)
THi14 d K21 d 5, BIAERAHEE IR RS
o T R RS R B R A N AL (P <0.05)

HL R 7 R AL B 1 TR ey TS IR AL B I3 B 4

(P<0.05), Bc& N H 4854535 DA & & T 6 B 4l
(P<0.05), WL 3-6,
i it

AR 2 0 L Y BRI, A ] 92 R Ak K il
AW FE AT REC 5 R A& )z e (B
VER T BV TE AR BB 259 A 45 LB 800 R i o LA B
R B A GE™, A R AR —
o RUE B B 25 9, 38 & mTOR 18 [ 1% BH i 571,
Fitzsimmons %) JIF 52 35 B 2% 2 0 38 3 5 T mTOR i
%, FEMT 1S BMP-2/Smad i #% & ¥4 . mTOR il
BEARFE T 77 4t M Y8 5 R0 434k T T kS G S AE FH 1 —
HEEA, Kl aE R fba 55 W TS5 LM g sh
5%, S 53 B AT AR A i 20
FE A ARSI A KA T B AR

44 KD [ MP? 44 KD [ EMP? 44 KD [ 5P
42 KD [S————]  -2tin 42 KD [ ———" ¢ -cctin 42 KD [— © -2ctin

R4 RT3 R 4L
BHER4A BRENH4A

XA

R R WA
BHERY BENA4

R4 R T35 R B 4L
EHMBEREA BANA4

Fra BT dJGEAIRRBEELE A A S N TI0 14 d IS8 M S B A 25 5 s o T 21 d 548 LRy S S AR 25
B2 K[FHE 4520 BMP-2 Western blot $t 3 E[J i A6 45 5 Hu 45

TEca HXTIRAL b R R A ;¢ N REAINFLA  d BA N A
B3 T4 d5&HMEs R asif( x40)

e ca XTHELH b MR R ;e N RIHRIEA ;d IS R I 2H
B4 TW21 d/ESaqiERayiasf( <40)
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AR AL R

Xt A

R R A

FMERA B B AR
. HX IR B, *P < 0.05; 51564 R 4 i, PP <
0.05 ; 5 HL Tk 7 RIS 4 LA © P < 0. 05
5 T 14 d 545 A0 p A5 451 DR

N FH LRGSR BGA T B AT AR A A e R
EAE A8, WHEA R AY: BIVE/NE S
1752 F Ml 538 3 AT, 7 A e S5 A i PR S ik 3
b, EEE 2 B P ZE B 2 (food and drug ad-
ministration , FDA ) LA H R 391 R — FR Y7
BV T EI R A A RS P 48R A A, (0 A e 1R
FHRALHRIADAE B 75 AR R b, XIS ST e WS AT
RN 15 Hz SRR 1 mT A HL 3700 25 00 51K BB TR
B R i, A BRAVR A i 1 37 %o 2 B B8 K B B4 i B
B RGASRN , BT e B R R @Al s
TEREER , RIAFED LI, 15 He A9 1E 5% )% AL R
Y3t S BMSCs BB 2 A7 76 B I A4 IR 8] 7 11 %00
Wit 2 0 B B8 N, B R AT A A TR] (1 h) A mT HRL
P I AR

H R, 78 5% HL 1% 37 F0 41 240 i ) (4 5007 56 ZR AT A
SEABEIA . AR RGE D 3 sk Al g & A Tl
LM —Fldon fi 52 Ry, L ek 4% b0 530 3% 4 1 47 AR
TG, 3 A W 356 oy A 2 A R 3 0 38K A 224 K B T g
K E] 4275 n] RE & A T R GOk, AR g
RRTLAE I, TmA % 25 R0 5 0 0% i ko, HLH:
B RN 55 T 3 A 25K e — 3, B ]
FEMIANWI NG , 24 oG 37 5 T A 2 F BCA I A,
SR 22 T Bk g FH A A B 2 A R B RN $E R
T A A 25 5 F 0 1 ) I I s ) S 28 g AR A
X 5 AR S5 ) 3 A AR B, Mozjerin 25 I 52
mTOR 38 % ] Bl i B 37 38000 , HAE 305 59 805 h
RIAT 4% 3% . mTOR 38 % i mTOR & [, T i B A5 iS
Yy p70S6K FI T Az M 25 11 S6 2[R 41 A, 3 46 4 1
3% FI FELRE I 00 U P W A Y A, D e
WE AT AE—E R E 320 mTOR {5 5 5%, mTOR i@
AT Bk FL R S TS, T 8 mTOR 8 18 BH i 57 B A 2%
FPHE ", 20 TR A A R BH mTOR 3 i, A%

X HRA BRI R AR
FHEBHEA BeAr B P4
TF . SRR, P <0.05; 5A R4 AR PP <0.05; 5
LG A 4, P < 0. 05
El6 THi2l dJE#&AanMnmas iR

E RGN, R H G AR B 30N 5 mTOR 3 %
THEXR, A S HEmEHE, Bt S5HEm
HRPCE N, B0 R A A mTOR 38 # 4%
Sy A3, T LA 0 R 10 37 0 5 mT B 2 R AR A
KA mTOR BHI SR, AR 53 s} 8] K SE 56 25 F
BRI, Ak — L9 mtor ,p-mtor 6k A p-s6k SEAH N A
Sl S R R IR E R e R,

g5 BTk, B FH TR IR R R RN R R L
KA RO B SO0, — 3 B A g P R, AR i A5k I D
55, BRI B RO LS ARG mTOR A %
TooK, MLY% 5 8 WA B 28 A I FH A 2 B 388 1 A1
TR FH R A 2R A B R, ML PT RE S
EAEE Z P mTOR 18 A 5,

2 £ x @t
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Preventing knee osteoarthritis

BACKGROUND AND OBJECTIVE Osteoarthritis (OA) of the knee is a widely prevalent phenomenon with no proven strategy to
prevent its progression. Those with OA of one knee are at high risk for OA of the contralateral knee. This study was designed to determine
whether those with OA in one knee have concurrent OA in the contralateral knee, and whether reducing the medial load in the affected knee
reduces the damaging loading in the contralateral knee. METHODS Longitudinal data were obtained from the Framingham Osteoarthritis
study. That study included weight-bearing anteroposterior knee radiographs obtained from subjects at baseline and, on average, 8.6 years lat-
er. From these data, 152 patients with radiographic medial OA were selected. For a second portion of the study, participants with knee pain
were recruited for a trial testing of shoe inserts. These individuals underwent gait analysis involving footwear with no insoles, and then with
lateral wedge insoles posted just proximal to the fifth metatarsal head at 5°. The primary outcome measure was external knee adduction mo-
ment (EKAM) of the ipsilateral and the contralateral knee. EKAM was used as a surrogate measure of medial loading, as higher values have
been associated with an increased risk of developing knee OA. RESULTS Among the Framingham data, 14.5% had at least one knee with
radiographic OA. The mean age of the subjects was 58.7 years. Of these patients, 90% either had, or later developed, medial OA of the
contralateral knee. Gait analysis, with wedge use for the affected knees, revealed a significant reduction in EKAM. The contralateral limb al-
so demonstrated significant reductions in early stance EKAM. CONCLUSION This study suggests that individuals with medial joint osteoar-
thritis of the knee can reduce the medial loading of both the ipsilateral and contralateral knee by using a wedge insole posted by 5°.

[## H :Jones R, Chapman GJ,Findlow AH et al. A new approach to prevention of knee osteoarthritis ; reducing medial load in the con-
tralateral knee. ] Rheum,2013,40:309-315. ]

Muscle strength and performance in knee osteoarthritis

BACKGROUND AND OBJECTIVE Knee osteoarthritis (OA) is a leading cause of disability and deterioration in quality-of-life a-
mong community dwelling elderly individuals. Lifestyle modification, including regular exercise, is a first-line treatment for knee OA. This
study compared factors associated with physical performance in a geriatric sample with radiographically severe knee OA. METHODS This
study included community dwelling Korean individuals, 65 years of age or older. Data collected from the 533 participants included standing
knee x-rays, anthropometric measures , Wes tern Ontario McMaster University (WOMAC) index scores, isokinetic knee extension strength,
data regarding depressive symptoms and physical performance data using the Short Physical Performance Battery (SPPB). Knee OA severity
was divided into three groups, including no-or doubtful, minimal-to-moderate and severe. To identify the factors predicting poor physical per-
formance, backward stepwise logistic regressions were performed in each radiographic knee OA severity group. RESULTS Physical perform-
ance differed significantly among the three knee OA severity groups in those with lower muscle strength, with those demonstrating more severe
OA performing more poorly than those with less severe OA. However, in those with higher muscle strength, no significant differences in SP-
PB scores were found among the three OA severity groups. Among those identified with mild or moderate OA of the knee, variables associated
with poor physical performance included muscle strength, knee pain, body mass index and age. Among those with severe OA, only muscle
strength was significantly related to function. CONCLUSION This study indicates that patients with severe knee osteoarthritis who have good
muscle strength do not show the decrease in physical performance usually seen in severe knee OA.

[ 5 H : Chun SW,Kim KE, Jang SN , et al. Muscle strength is the main associated factor of physical performance in older adults with knee
osteoarthritis , regardless of radiographic severity. Arch Geron Geriatr,2013,56: 377-382. ]
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