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20 (ASS-L 241,16 mg/kg) . ASS & # & 41 (ASS-H %1, 32 mg/kg) . ASS+ si-NC 41 (32 mg/kg ASS—+
100 ng LV-si-NC # 4k) . ASS+ si-OPG 41 (32 mg/kg ASS-+ 100 ng LV-si-OPG #.4k), B & B F K
(Sham) 28,548 12 R, & TN SEHFW 2 AE, BT W% IRTE(PWT) fo 4 % R &4 4
(PWL) # 4 K KA RAT A - BB % 9 B (ELISA) i 46 ) o iF X M ta i B F & @ J A~ & (1L)-13.11L-6
%Wﬁ%%@%wﬂNE@%%u%K%WMHHD#%hIVIi%@%ﬂ%vﬁ%%m%ﬁ%i
B %K EE PCR(IRT-qPCRO A MK FARERAL B EGBBE(MMP-13) . [ 2K EE 4G
(COL2AD) . EZR G FE 4 (Aggrecan) mRNA & i, & & /i 7 it (Western Blot) # | % & 28 22 OPG,
RANK,RANKL % & k5, £ R:5 Sham 2248k, KOA @ X & # PWT = PWL {4, COL2A1
mRNA Aggrecan mRNA Fo OPG & & K -F 2 F B 1K, & & IL-13.1L-6 F» TNF-o K -F. 4%k F AR
Mankin#t 4-# OARSI 3% 4 .MMP-13 mRNA #= RANK.RANKL EG XK FR2EZHF. ZF AL F S
L(P<<0.05);5 KOA #8485k, ASSL 484+ ASS-H 241 kX £ 49 PWT #= PWL {4, COL2A1 mRNA .
Aggrecan mRNA #= OPG & @ K -F 2% %, o iF IL-13.1L-6 fo TNF-o K F . Mankin # % = OARSI
#4 \MMP-13 mRNA #= RANK . RANKL & & K F+ 2 & Bk, £ F A %3 5 & L (P<0.05) ; 47 )
OPG TH R # #HREZFFHRAE LT XRKRKF R GRPAER, #i’e-ﬁﬂﬁ?ﬁ%ﬁﬁ&ﬁ;‘aéxﬂﬁetﬂ
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nology . Wuhan 430077, China.
Abstract  Objective: To investigate the impacts of asiaticoside (ASS) on cartilage damage and osteoprotegerin (OPG) /receptor ac-
tivator of nuclear factor kB (RANK)/RANK ligand (RANKIL)

H AT BT T e A Y BT H (Bt T 02019787 ) signaling pathway in knee osteoarthritis ( KOA ) rats.
VB A S T O8N RO B B R AR G BB L 445000) Methods: KOA rat model was established by induction of an-
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terior cruciate ligament amputation (ACLT) and medial me-
niscectomy (MMx). After modeling, they were grouped into
KOA group, ASS low-dose group (ASS-L group, 16 mg/
kg). ASS high-dose group (ASS-H group. 32 mg/kg).,
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ASS+si-NC group (32 mg/kg ASS+100 ng LV-si-NC carrier) and ASS—+si-OPG group (32 mg/kg ASS+100 ng LV-si-
OPG carrier) ,and another sham operation (Sham) group was set,with 12 animals in each group. After 2 weeks of corre-
sponding drug intervention, the pain behavior of rats was evaluated by mechanical paw withdrawal threshold (PWT) and
thermal paw withdrawal latency (PWL). The levels of serum inflammatory cytokines interleukin (IL)-18,1L-6 and tumor
necrosis factor-a (TNF-q) were measured by enzyme-linked immunosorbent assay (ELISA). The histopathological chan-
ges of articular cartilage were observed by hematoxylin-eosin (HE) and safranin O/fast green staining. The mRNA ex-
pression of matrix metalloproteinase 13 (MMP-13),collagen type [ (COL2A1) and aggrecan (Aggrecan) in cartilage tis-
sue was measured by real-time quantitative PCR (RT-qPCR) ,and the protein expression of OPG,RANK and RANKL in
cartilage tissue was measured by Western Blot. Results: Compared with the Sham group, the PWT and PWL values,
COL2A1 mRNA, Aggrecan mRNA and OPG protein levels were significantly decreased in the KOA group; the serum
IL-18,1L-6 and TNF-qa levels, cartilage tissue Mankin scores and OARSI scores, MMP-13 mRNA and RANK, RANKL
protein levels were significantly increased (P <C0.05). Compared with the KOA group, the PWT and PWL values,
COL2A1 mRNA, Aggrecan mRNA and OPG protein levels of the ASS-L. group and ASS-H group were significantly
increased; the serum IL-1B8, IL-6 and TNF-a levels, Mankin scores and OARSI scores, MMP-13 mRNA and RANK,
RANKL protein levels were significantly decreased (P<C0.05). Inhibition of OPG was able to significantly reverse the
protective efficacy of ASS on cartilage injury in KOA rats (P<C0. 05). Conclusion: ASS can reduce the release of pro-inflam-

matory cytokines,inhibit the expression of MMP-13. increase the deposition of type I collagen and inhibit the degeneration of

articular cartilage, which may play an anti-KOA effect by regulating the OPG/RANK/RANKL signaling pathway.
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nuclear factor kB ligand

B &35 % (Knee Osteoarthritis, KOA) & —Ff
IRAT VA M OCT B  E P T R 2 R BUR
AP R B R EE TR E
FLYEYT L P B R 37 & (Osteoprotegerin, OPG) /¥
KT kB Z 75 4L K 7 (Receptor Activator of Nuclear
Factor Kappa B, RANK)/RANK T {& ( RANK
ligand , RANKL) 8 # 76 8 3¢ 5 R g b B &
AT, R4 OPG/RANK/RANKL i 1) %
T Al DR AP R 0GR R BUCE R B A s R L OF
MCE S A BT BT (Asiaticoside, ASS)
HAT S8R HTARAE T A2 B 581 R rp RS By ml i i
TL-103 5 5508 40 M 0 T F0 R S I 7 B 40 i
B AN, B A AT AR D =X
RANKL 75 5 9 i B 40 M 9%l A0 B W lic- . 8K , 7
R X O B 1R A 8 5 e S AL o R DL ARGE . A
W A ST B AR AT e X B OCT 48 R B R
0 1) D4 T R HEVE FE P
1 #Em7mE
1.1 3%

M E R 2= BE I 25 P09 i (A 7R 1R AT UE S R
SCXK (#1)2020-0005) g A 8 J& % it Wistar KB, 72
H,SPF 9 fkH Ky 180~220 g, ¥ sh ¥ 7718 21~
22 °C MR JE 55% ~60 % B (12 h o Bl / B 5 06 26
(4 52 455 5 1) v, I AR A TC B P FK .

1.2 FEE A
RS & 45 (4l B HPLC=>98% » SA8540) | i A K-

asiaticoside; knee osteoarthritis;osteoprotegerin; receptor activator of nuclear factor kB;receptor activator of

AT (HE) 2 a3 5 & (G1120)  F 40 O/ [ 4 4t 40,4k
FI € (G137 7 4t 5T Solarbio 24 &l ; & 4 #15] OPG
TUER 2 3K /0 T 3 RNA (siRNA) B 18 9% 2 (LV-si-
OPG) & 4 Je B % B8 (LV-si-NC) 2 & th I ifg
GenePharma/\ &) #4 & ; K K 40 i/ & (Interleukin,
11.)-6(ml1102828) \1L.-18(ml003057) . fif & 1 5 [H T
(Tumor Necrosis Factor-a, TNF-¢) (ml002859) ELISA &
& L I AR P R BRA B SR — Bt OPG
(ab73400) Mg [ ¥ [/l Abcam 2% #l; % I — $T RANK
(PA5-80144) ,RANKL (PA5-110268) 14 ] 26 E Thermo
Fisher Scientific /A 7], BME-403 Von Frey £F 4 22 1 Jf&
I BME-410C 4= H 3l $4 0 Rl Crb ) B2 2 R 2 B A
W 2% TRMIFSE D) 5 ABI Prism® 7500 #1955 # PCR
I CE R A R G0 8 \)D s BX61 HL 3l 5 il i ( H 4%
Olympus 22 #)) .

1.3 i
1.3.1 Az~ BEHLEER 12 R KREA/ENBFAR

(Sham) 21, A K BN dEBLA] . KRG I8 1 51 500 1%
EL Ll 22 4 RR B A TR OGN AT A 22 ) A D) B R
CACLT) i > A A 87 B A (MMxO 375 5 4 37
O MR AT G BRI B L 7000 S N BE A
ML T B - E ST 3 P PN A 0 80 45 D V1T — A
Y1 YW i 58 LB s e VIR a2 A Al . RJE H
A FRER K PRGN LA A R . BTk R O 4
H X3 A7 98 35 . OF LRV 5 &R 55 R (25 mg/
(kg = d))3 dLAB7 IRy . BREF IR BE S 4 P A7 K U
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MG X TBT AR R KB 78 569 8 0% B0 F LA
TR TGS SR A BRI AT AT ACLT, X% AT LB
M2 A b . AR 1 JE AR K BRAT O AR Ak I Rl AL %
P2 DR REATIE ST X R A A, DL 58 1 B2 15 ik
Ur. &K B B s B AT, B A mos
S RS L G ] IR AR AR AR I G L R IE LAY
1.3.2 5T KEs KR A KOA 4 ASS
K7 £ 20 (ASS-L 4, 16 mg/kg). ASS & #| & 4
(ASS-H 41,32 mg/kg)""* | ASS+si-NC 41 (32 mg/kg
ASS+ 100 ng LV-si-NC # &), ASS + si-OPG #H
(32 mg/kg ASS+100 ng LV-si-OPG #4k) , H4 12
H. ASS-L 40f1 ASS-H 4 K R 43 51 45 7 A0 R 551 5 1)
ASS J#EH 1% /d; ASS+si-NC 41 Fil ASS+si-OPG 41
KR H S 457 ASS (1 18] B 43 530 3 28 9 OG5 1 N
FESF LV-si-NC,LV-si-OPG # {4, 4 J& 1 % KOA 41
Y5 Sham 20 25T %5 5 A= PR K VE S RN vE 5, R 2y 2
Ji .
1.3.3 FIRAT A4S it Von Frey £F 4k 22095 1Y
4 B 3h HOR A I Sk R B ML 4 T B (B (Paw
Withdrawal Threshold, PWT) Fl#4 45 N & {1k 5 (Paw
Withdrawal Latency,PWL) , DLl AL A A0 30 R 4 1
PIRTY . FEIRE ST R HE ST i AR ST S5 1,2
A3 JEH PWT Fl PWL,

XFF PWT M &, {§i i Electric Von Frey i i
PW'T 5 d T4k OG5 P& 19 7™ J R B . R Bl B 2 ik
EAEA R T AEDAHT 30 min i K RS B A . K
UL IR B R T T M T A R TR R IR R, M
1.0 g FFhf 72 U 14 Jin o) o B, R RTG53 445 Bl A IR
JNF- 2o 1B 4 52 s B 2R BN & 3 W g IR [R] B
5 min, BCOEBME .,

P PWL I KRR E TEW L5 LiE
B 5 B 2T PR IR S R U JR R T . PWL i@ X
Shy A T s TSR ] 22 ) e e (e B . R ORI
K3 UK IR AR AR I £ 2 [E] (8] B 5 min,

13,4 JEI0E R e I B CELTSA) B K6 I 1fn 375 48 1k 400 e
K7 IL-1B.1L-6 il TNF-o 7K F Bk K B, 3797 9
Jis L 2 sh ik i, # 8 R AE 4 C R LA 1 000g B0
10 min, 43 B ML 3% . i F ELISA {7 & il & 1L-6,
IL-1pF1 TNF-a 7K.

1.3.5 CNHEALURMFRAE 1 REREET &
FER B AT TR B A e T B 8, — 3 o
HEUE FTHWA TR 57— L LUfE 400 2 R
s 2 d RG] EDTA —48(12.5% ,pH 7. 0) i
FEFI LS 2 4 F . BOES S KOG OB SV A A
e RIS SUR Y - (5 pm JE) . Y1 H HE Ml
For O/ LYt , i F§ Mankin 37235 ek B E

9

R 35 RAF ST B2 COARSD $F 431 2 45 % %k B 1)
IRAT M AR AL AT A 22 53 G EAR OC ) BB 8 005 1
AR,

1.3.6 SEits e 8 PCRORT-qPCRO) K K 1 20 21
R4S E AR 13 (MMP-13), [ % i 5 & 1
(COL2A1) BAEE H BB (Aggrecan) mRNA £ ik
il TRIzol 37 A ZH 2L $ R RNA A H 33 5% 5
WA 1 pg B RNA i 8 5% 25 cDNA, RT-qPCR
ffi i§ SYBR Premix Ex Taq it #| & #£ ABI Prism®
7500 BB i PCR AL iF 4T, BOEA ST .
95 CHIZAE M 10 min; SR 5 1E 95 CA8 4 15 5,60 CiE k
20 5,72 "CHEAH 30 s, H 40 DMEIR . fHH 2 D5
mRNA R BIRUE N Bactin, FIMFFH LK 1,

%1 RTqPCR %3953

FH Em5IHG'-3D K154 (5'-3D
AGCTCCAAAAGGC- GTCTTCATCTCCTG-
MMP-13
TACAACTTAT GACCATAG
COL2AL GCCCAACTGGCAAA- GCAGGGCCAGAAG-
} CAAGGAGAC TACCCTGATC
GCCTATCAGGA- ATGATGGCACTGT-
Aggrecan )
CAAGGTCTC TCTGCAG
) CGACCACACA- GCCGATTCACAC-
— tin
Bactin  AGAGAGAGAT CGAGTA
1.3.7 FEHJEEI#F (Western Blot) ¥ Il % 5 4H 41

OPG.RANK RANKL % [1#%i5  fii ] RIPA 2% W
PR BT 5K ARG HE 4 "CTF LA 12 000g 3
fEP 50 15 min DLARAT FIEW . M BCA 2l & &
PO . L BRE Sh (60 pg/TKGED @ T 0%+ =
ot A T - R D AR TR B B IS i AT LUk O3 B AR R e
R IO L B = IR R 500
NEAWIE 2 h ARG 5 —difE 4 CTWE LK. —Ht
4R :OPG(1:500) . RANK(1:500) \RANKL(1:500)
Fl B-actin(1:1 000D, W H . ¥ % —$0 . BE 5 ¥4 I 5 41
B i — R E 2 ho Al I 5 0 k2% R ORIk
F &l 57 vl Ak . Image J #4420 B 26 11 B 4%
19 K BE A
1.4 SGitorik

K GraphPad Prism8. 0 B4 43 ¥ 52 36 S 4, 31
HHYEL, zEs BAAFR . 2R BRI R E K Iy 22
M. HLIA A 25 5kl SNK-q K 56 U 47 P4 6 B 352
P<0.05 ZRASiH#E L.
2 #R
2.1 KHKRBIKRAT NI

AT (55 0 J) LKA L, B AL S, BR
Sham ZH4h, Hax 45 AR B A PWT F1 PWL {76 A [H]
B[] A5 H W 35 IR, 25 3 A e 3 2% 3 L (P <C0..05),
G 2~3 B, 5 Sham 446 H . KOA 4H K B A9
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PWT fil PWL {H B F WAL, 2R A G it2# 8 L (P<
0.05);5 KOA 4141 H . ASS-L 411 ASS-H 41K .1

PWT il PWLHB E T &, 2R A St E L (P< 0.05), W 2 K3,

0.05); 5 ASS-H £ 4H [t. ASS + si-OPG £ K
PWT #l PWL i 2 3 MK, 2R A it 2 B (P <

X2 BAARWPWT ELLE(g.TE5.n=12)

4171 AR ARG 1 HEE 2 4 HHE 3 4
Sham i 23.4842.79 22.8342,52 22,6542, 90 23.1242. 64
KOA #1 24,1542, 50 9.4741. 36" 8.4941, 427 7.5641. 387
ASS-L 4 22,3742, 86 9,681,417 12,5341, 67029 13. 0441, 592%
ASS-H 4 23,2042, 45 9.5541. 23" 16. 081,91V 18.5242. 06"

ASS+si-NC 41 22,9642, 38 9.3241. 54" 16.1741.85"? 18. 6142, 132
ASS+si-OPG 4 24,0542, 61 9.6041, 37V 10. 3441, 52" 9. 9741, 48029
F 0. 807 133. 276 82.212 113.113
P 0. 549 <0. 001 <0. 001 <0. 001

15 Sham @A EL , P<<0.05;2)5 KOA 4 A, P<<0.05;3)5 ASS-H # Atk , P<<0. 05,
*3 HBAKXKEWPWLELERK(s.zxs.n=12)

4151 SR RS 1 #EE 2 MG 3 A
Sham 4] 17.94+2.10 18.02+2. 34 16.89+2.25 17.544+2.06
KOA 4 18.10+2.43 7.70+1. 25V 7.4141.13Y 6.89+0.84"
ASS-L 4] 17.56+£2.25 7.56+1.10" 9.9241. 3629 10.26+1. 3709
ASS-H 2 16.98=+2. 14 7.81+1. 32" 13.40£1.85"% 15. 1541, 82V

ASS—+si-NC 4 17.64+2.30 7.67+1.25" 13.56+1.79"% 15.30+1.94"%
ASS+si-OPG 4 17.85+2.42 7.60+1.41Y 8.42+1.50"% 8.75+1.46V%
F 0.361 95.008 55.390 81.379
P 0.874 <C0. 001 <C0. 001 <C0. 001

H D5 Sham i tb ., P<<0. 05;2) 5 KOA &AMt , P<C0.05;3) 5 ASS-H d A kb . P<C0. 05,

2.2 FHAKBIMTE IL-18.1L-6 il TNF-o /K F H
Y5 Sham 414t KOA 20K Ui i TL-18.1L-6 Al

TNF-o KV E T 25 Gt 5 L (P<<0.05)

5 KOA #1 M . ASS-L 4 Al ASS-H 41 Kk K 1L i

IL-18.1L-6 Fl TNF-o 7KV i EREAR . 22 57 A Gt % &
X (P<0.05) ;5 ASS-H 4 # kb . ASS+si-OPG 41 K
LMY TL-18.1L-6 Fl TNF-o /KF B E T 5. 2 RA5
T L (P<<0.05), L3 4,

x4 BAKRMB IL-1B.IL-6 A1 TNF-o 7k F 8 (pg/mL. 7+ 5,n=12)

2H ) 1L-1B IL-6 TNF-a
Sham 2] 8.45+1.20 11.62+1. 87 32.56+4.63
KOA 41 36.79+3.55" 26.90+2.54" 61.28+7.12"
ASS-L 4] 27.50+3.18""% 20.3542.26V29 52.4145.60V29
ASS-H 1 16.42+2.24"% 15.27+£1.92"% 40. 6545, 27V
ASS+si-NC 4 16.87+2.39"% 15.18+1.75"% 40.29+£5. 81"
ASS+si-OPG 21 31.54+3.40"2% 22.6242. 4379 57.34+6.36"%
F 178.553 82.939 44,355
P <C0. 001 <C0. 001 <C0. 001

D5 Sham b, P<<0. 05;2) 5 KOA gl b, P<<0.05;3) 5 ASS-H g4 kb, P<C0. 05,

2.3 AL KOG o 4l 2L B A Lt A

HE &4 O/[F &k Y 4 B 7R » Sham 41 & 15
TH T RO e e B 4 5] s KOA 20 5CT Jiy KT
FLRE 74 3043 B0 R B AN R L B A R )
21 O Yoo KA B2 5 5 Sham 2HAH 1, KOA 2H 4%
JE Y R B R T R S EREL R A
H %, Mankin 3 4> 1 OARSI i 4> 1 3 F} 55 (P <
0.05) ;5 KOA HAH I . ASS-L 20 fl ASS-H 20 #5% 1;

IR S s o v A L T B 2R L R A R AN % R

Feol O e g 20 . Mankin ¥F 23 F1 OARSI ¥ 43 i
FIEE ZRAERITFE L (P<0.05); 5 ASSH 4
FH G s ASS+si-OPG 41 #0888 i & , Mankin 373 F1
OARSI W ir B ZF &, ZR AL IH#E L (P <
0.05), WL 1 K3k 5,
2.4 BHKBEEHY MMP-13,COL2A1, Aggre-
can mRNA FiEKF

Y5 Sham At KOA 41K RU4RCE 4141 MMP-13

mRNA K F 5 F} & , COL2A1 & Aggrecan ASS-141
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Sham

ASSL -

ASS+si-NC

HE ’ ' BUOFER

" ASS+si-OPG

11

KOA

2 "SOﬁ.m

ASS-H

1 BRAARETRBALARBERG (HE FFL O/F &Y {0, X 400)

x5 BHRBRETHREALR Mankin ¥4 K
OARSI 4 LB (D xEs,n=12)

21 31 Mankin ¥ 43 OARSI 43
Sham 41 0.3340.05 0.2940.04
KOA 2 8.3740.74" 4.1840.60"
ASS-L 4] 6.20£0.51V9%  3.324-0.55"%9
ASS-H 41 4.1940.46"»  2.7440. 48V

ASSH+si-NC 41 4.1540.50"?  2.7140. 42V
ASS+si-OPG 41 7.9840.63"  3.8540.51"%
F 141. 840 103.592
P <<0.001 <<0. 001

1) 5 Sham @ AH I, P<<0.05;2) 5 KOA 4 AH [, P<<0. 05;
35 ASS-H 41 # It . P<C0. 05,

mRNA 7K B Z AL (P<<0.05) ;5 KOA 441 1, 1

ASS-H 41 MMP-13 mRNA 7k F i Z &L, COL2A1
K Aggrecan mRNA JKF 1 3% Ft i, 2 7 A G it &
X (P<C0.05); 5 ASS-H 41 #H It ., ASS + si-OPG 4
MMP-13 mRNA 7K i 3 F+ . COL2A1 Jz Aggre-
can mRNA KV F AL, 2 R A G128 L (P<
0.05), L% 6,
2.5 KHKBREKE 44 OPG,.RANK,RANKL % [
KL
5 Sham 41 H] 1t . KOA 4] K BB 440 OPG &
FI 7K 1 3 B AR RANK Je RANKL 25 (7K i 3 7
B ERA G X (P<<0.05); 5 KOA 4 A I,
ASS-LZH F1ASS-HZH OPGH& 17K F- i 3 F+ 25 . RANK &%

K6 BAHARBLBAL MMP-13,COL2A1, Aggrecan mRNA RiLZKFELL B (z+s,n=12)

2 51 MMP-13 COL2A1 Aggrecan
Sham 4 1.00+£0. 00 1.00+£0. 00 1.00=£0. 00
KOA 24 6.48+0.75" 0.3240.05" 0.25740. 04"
ASS-L 41 5.3940.62V9% 0.552£0.07V2% 0.42+0.06V2%
ASS-H 41 3.7740.54"% 0.78+0.08" 0.64+0.07"%

ASS+si-NC 4 3.7240.59V 0.74=0.08"% 0.61£0.08"%
ASS-+si-OPG 41 5.96+0. 68V 0.41=£0.06V2% 0.30%0. 05"
F 141. 669 195. 025 289.920
P <C0.001 <C0.001 <0.001

D5 Sham g b . P<<0. 05;2) 5 KOA gl L, P<<0.05;3) 5 ASS-H g At . P<C0. 05,

RANKL 2 FI K P B 3 A%, 22 R A ST X (P<
0.05); 5 ASS-H 4 A It » ASS+si-OPG 41 OPG % 1
KOF 3 B AR, RANK & RANKL & (1 K F i % It
B ERA G E L (P<<0.05) WK 2 kT,
3 iFig

VB A T 5G4 Je DG 5 1) 25 K 58 40 B LB SE W
KRR, EBOERE T RELER
Jr 3k it v S 2 AN T S 0 VR L R A2 3R R s
SR 2 M ST RAIGIT A O . R R 4l P9 7 2 i

ORTT 2 VR R Y G B A B B ol R G R AR
LT R SO VR R g A0 i B (Bl dn TL-6 . TL-18
A TNF-o) 7K i F{a B X IR, phdh, #og iR
A6 K A0 Ah 3 R (Extra cellular Matrix, ECM) ) [
it s B O R BRCR P SIE AR 9 2 WO A e (9
MMP-13) . fe ffi Fc B ECM B fift » e 4 T 2O 80 iR
AR ARRFSE LA E 7E ACLT +MMx RJ5 45 %
5 JRAGEAY IR L I G 5 4403 ) b v R AR AL O
Hoafn 3 IL-6 IL-18, TNF-o /K F fl MMP-13 % ik 7
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L e R wew e s G
Sham#H KOA% ASS-L4 ASS-H4 ASS+si-NC4  ASS+si-OPGHL
2 REAKXBHKSHA OPG.RANK,.RANKL EH K
®7 BEAXRHBHELE OPG.RANK . RANKL EHKELBE (TEs.n=12)

20 5] OPG RANK RANKL
Sham 1 0.61=£0.07 0.40=+0. 06 0.32=£0.04
KOA 4 0.3440.05" 0.8940.09" 0.65=40.06"
ASS-L 21 0.42=£0.06V2% 0.7140.08V2% 0.53=£0.07V®
ASS-H 41 0.51=£0.079% 0.5540.07V% 0.41=£0. 0592

ASS+si-NC 4 0.53240.069% 0.52=+0.069% 0.40+0. 0492
ASS+si-OPG 21 0.37=£0.05"% 0.81=£0.09V% 0.59£0.07V%
F 35. 302 73.093 64.989
P <0. 001 <<0. 001 <£0. 001

DY Sham gAML . P<<0.05;2) 5 KOA gAML . P<<0.05;3) 5 ASS-H @A 1k . P<C0. 05,

1 COL2A1 Fl Aggrecan KA REAK . #2718 2 AEAF 5 F
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