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WE B& A TalesMs5RT 8 (ERK) BRI # i B4 F & R m 29 XL (KOA) BB KW
How, Ao EAERIE , FiEk RBEEAEEHIBZRG R0, RAMAKF R ES AT Guf kA
20,571 10.20 R, = G ARMAEAT AL 22, % B4 A B Videman #4277 %, 6l & KOA T HAL AL, & T ALK
M FRBE A TFRE, T OB ARG S FNMANS R 16 R, BARMIEMAKF R E5 AR 4
FoF ok, A8 R, RO BAM G B EHFRR, REATENT TR ; F ik AR ALR I G T 46 84T i i
BT RET, ABEEHBRFEORRZMZ Z M2 55K h R h NIMER fof FakR FTARE RIL,
60~80 X /min, & R & 42 2 min, 12 min/K ,1 R /d, EF 21 d)Fe 2l B4 F (1 R/ 8,3 K/5574, £ F M
21d), &M Lequesne MG AR FNMRITAFTE T A RABAF—FL(HE) & XK M E T R
FRIGRAEL OB F ERIEXTHA BT T A WAL LM LA ; RN Western blot 427 ERK1/2,
BB AL & 69 ERK1/2(pERK1/2) & ¥b R R4 % & & B 13(MMP—13) Fo i 8 3258 B T —a ( TNF-a) 49 %&
G Rk K R AR F iR R A4 X E (QRT-PCR) 40 ERK1/2.MMP-13. & @8 je % — 1B (IL—
1B) . TNF—a mRNA # K -F ; £ F Micro CT ¥ &I X F B FiEHEZE (Conn.D) BN FHF (Th.
N)., &R O Lequesne MG#E 4 : 5 = @ 4L, BEA A A F- 35 40 F 7S Lequesne MG 353 ¥ 27+ &
(P<0.05), AR LA, F X4 TS Lequesne MG #F 5 ¥ 2 54K (P<<0.05) . Q % B REFRT AR
WAM-FEEBRERTFE, AR TLRETENER, RERTARRT, 2R, RER T @R E
AT I R IR BT, KRB EARAEERE G, FRARERTEBED AT, miodE] 5 53
i FEAREERH Y., O TNF-a . MMP-13 ERK1/2%& & &k KFF pERK1/2 bbb 5= Gk,
A 20 F G TNF—a . MMP—13 . ERK1/2 % & & ik /KR-F Fo pERK1/2 & 038 25+ % (P<0.05), HALA
b4, F A A F UG TNF-a.MMP—13 . ERK1/2 & & & & K-F A= pERK1/2 & b3 1 2 BAK(P<0.05) .
@ MMP—-13.IL-18. TNF—a # ERK1/2 mRNA ¥ FK-F . 55 & 40k d B A 20 FFG TNF-a . MMP—13 =
IL—18 mRNA # FK-F 3 B 5 (P<0.05). SR LA, F %4 MMP-13.IL— 18 . TNF—a #2 ERK1/2
mRNA # FK-FH Y LEK(P<0.05), @ BEEFFT DR 52 Guti #4224 F 5 Conn.D =
Tb.N ¥ 8 2 HAK(P<0.05) , BN R LM RN VBT ARN E3E 5, A2, F 54T UG Conn.D
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Fo Tb.N ¥ 295 (P<0.05), B DR ER BN, FTHERUIR Y. &8 HETEFETHEKOA
BRI X T EME IR LT ek, LAE R AR T AR 598 ERK 8 2847 6] X g8 B e 4w g 50 KR 16 g 4 1%

P R SR A K
KA

i B &5 & (knee osteoarthritis , KOA) & LI %
IR R A 18 MR LR R 22 RO T R
TR JIEE S 30 R ] L 2 i DA 3 By v 45 vy
TR 3 RS 5 I M 2 By B R 0, PR 8 i
R B AR, H PR AR, KOA
1 &SR AL I S 4% 08 S Z2 TP R R A AR, A4
AW 5 AR ORE R AR R A A o
AR AL 3 5 B80G53 o0 A 2R A 2 e R 2 4
o gE R UEREE . HETX KOA B FRIG T LA 24 4
SRR T SR OGN B TR Oy L (H R sy
AFTE—E 1 Jay FRAE , Al SR HT R 25 ir 28 4
O3 R DT RCA BR T AR KU B 4, LA
BV R AR LT A O 1Y R B R T A T
KOAGYY h BAT — @ # . B IEH T A ]
LA 3 B R RN 28 %, R T AILAA Y B 8 BN B
IS B RAE SN, W5z FH a5 4 136 2 Fr 55 3
7 %, 38 2 03T B A 28T (dorsal root ganglia,
DRG) #1 25 7 4 4 Jih 98 TR BE [X] -+ — o (tumor necrosis
factor—a, TNF-a) | F1 4l Jifi 4> % - 1B (interleukin—1,
IL-1B) 3 RAEA BRI, A 519 W AAE P 7R B2 T
W 5090 LA L") 5 a0 mT LA aek A2 Ao FILER AT 0 295 , 8 G
T2 GRS B 2 A AT I
A, v B T Tk RR S A 5 1A 15 ) R I VRO B A
25 ]S 0E Wnt/ B—catenin S5 5 A AR S 1, fid
I 200 %) T A0 T B A %) S T A TR
S AT, AR RS . AR A R R
WIA KR L)) 22 R A 2 KOA IR BIK %, B AR 1Y
A e A K TR A A A TR A
AR IS 2% T L 28 T RS R DR TR IR T R
SR T EA AR A AR AH AR FH AL
e AN B

A5 30 2o 3 TR T T KOA A il i
11 40 i AN 5 U8 T P4 (extracellular signal-regu-
lated kinase , ERK ) i i #46:] HOW 5t KOA 1R 728 &
B A PRV, S Al R R T 2697 KOA $24E
Wt
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g R R i r T R R AT e R

iR & ERKAZ 5 i 34

1 #MRFFTE
1.1 5

T FH 1 {24 S BV 22 R % 30 LA
JE iR 2.0~4.5 kg, W4 F B TG /) BRI A BRZAS #
S E ) A P TR S SYXK () 2021-0015.
WGBTS AREREL L F R IR SlEK S EE
WIS AN, TR R 25 K3y rho e 3%, s
[i1] % 5 1 3R R 459% ~ 60% AR X o 3 N7 P I 3R
VG SR FHBENLEC T 3500 28 TR 4, 4y
7110.20 Ko ASZR 48 thinl v B 25 R 245050 54
TS BRTH Ar Z2 51 2L (IS : TACUC-202409026 ) .
SR R AN T PR R e R P S T e
PR AR A A/ 2548 e RO I E SOR DG A R
1.2 RESEEAES AL
121 FEAUEE KR EE.O ML (FE E Eppendorf
oyl TS B30154) 5 4 I K AR AY (32 [E Thermo
N TS 1681130) 5 8 2 B HL UK A (€[ Bio—
Rad /> 7], B+ 164-5050) 5 2 11 5% A (3£ [H Bio—
Rad 7 A], #95: 164-5050) 5 % 1 B 0L (B &4
IS A FRA ], LS . MF24-1021) 5 88 4l K4 (Y )1
e #B 4B A B ], A5 . UPR- 11 -10T) 5 il vk
HLOITRF 2 2 K R G A7 BR A A, 45 : XB-70) 5 7%
W [ R e 24 A sz s A (Jb 5t A R A 5 #8K
CHE ] 7 FLAR DL 7R A 88 i 38 A R w] |, B -5  STS-
8A-A) ;96 LA B0 1L (£ E Eppendorf 23 7] , B-45-
5810R) ; CFX96 SZ i 1& 2%t PCR /X (3% [ Bio—Rad
], S0 1852148) 5 W AURE (R 4 KUK AL #
HBRAH)
122 FZHAH] 4% 2R/ 8 H R A2 2
(o 2= AR A R F] L 4it5 : BL539A) ;0.45 pm
R — 3 £ M (polyvinylidene fluoride , PVDF) & (b
HAR IR A B A F L, B85 : IPVH00010) 5 =544
TS A 5 L UE 43 B 4% #h U (radio immunoprecipita-
tion assay, RIPA ) 2H 21— 4] Jibd e 3o 24 i v (b 3t & 3¢
FRHE A BRA T, 585 . R0010-100) ; Omni-ECL #8
R 2R R R AR & (b v A i A 4 s 2R B
AR w] L, #E5 :SQ201) o PrimeScript™ RT reagent



B IGAE BT MO SR R B R AR TR SRR T AR IR AR ) R S AR LR

Kit with gDNA Eraser (Perfect Real Time ) (Takara Bio,
RR047A) \TB Green® Premix Ex Taq™ II (Tli RNaseH
Plus) (Takara Bio, RR820A) ¥ [1 52 A= 4 T/ (K
) A PRA T . BRI I BE L FL UK (polyacrylamide
gel electrophoresis , PAGE ) 1251 ( - ¥ A il 4= ) = 24
RHEAGBRA T, 55 : PG212) s B WLBHE H (Beta Actin,
B-actin) FL A& ($2 5 : 20536-1-AP) \ INF-a (55 5 :
17590-1-AP) | LI £ —HL (1255 : SA00001-2) |
2 B A1 25 1T P (extracellular—regulated kinase
1/2,ERK1/2) (£8%5 : 11257-1-AP) BT 4 J& 2 1
fiff 13 (matrix metallopeptidase—13, MMP-13) (175 .
18165-1-AP) ¥l H iR = A= Y HARARA A
Tl 92 A 20 M A 98 55 25 FH 34 1/2 (phosphorylated
extracellular regulated protein kinase 1/2,p-ERK1/2)
P25 : TA1015) 14 3 T3 B AR B 25 R (B ) A
FRAH
1.3 BRS04
131 ZH4 IEEEIE AT
132 ERA  EHRAZS M Videman AT, 72
J AR AL A 4 8, i 4 KOA RIS . e b
A JBEEAR L /NSh W 1 A T RS K
0 K SR A RN N R E TR MR & B R SR A T
KA, I S e Jm B i 115 S 20 Je
VERORAP KK, B7 1k BRBBEA o S TSR A 0 22 s
ST 3 A7 TR 2 I IR OG5 2 R A 0G4 Ak 7 i
BN 0B, e TRe/Nah Wy o0 1 4 e AU
TERERTMN , Je e 158 1/4 eds & b s B3 2 A
B Tt [ 52, VEIE DR I OG0 v S AL, BROC T
T, SNZE GG A B 1 AW e A . T E R
SE J5 5 28 K HEAT I O LT 4 D) RE I B 45 AL
(Lequesne Algofunctional Index, Lequesne MG)
gl Lequesne MG ST >4 4y HoOR T O R AR 1
A SR A B R B, ST [ B AR AR, A5 5 I
B R R ME R .
14 THUjk
141 ZHH KA [ HBESFRE , AT

FEfT .
142 kAL AERBURIIR TR HERT 15
FUHIT.

14201 HhE L 1 AR AT H W A
BRI . O W24 R PRI, X B 2
=M =AW L8 T7 AT R T EIE 308 .
@ miHtk S IRCER T RA) S RoE)

T B O R T PR L AT R o 4R AR
VE AN 2 B A Al R R S TR g
BEGE T, AR R4 T, B G2 LS B 67 A 1
ORI R ¥ Il A VAR VN AR T
P23 1RGN 7 E N T PV G VAR 7S TS
60~ 80 I/ min, JTH £T 4 7Cai 4% 2 min, 12 min/ I,
1/d 121 de
14.2.2 2EHETE RN TR THZE, AR
BT R BB T i, A PR 8 ik a b
viig , 26 T A T piER IS . 1/, 3R F
i AT H21 do
L5 MEHiEhs

S35 T T IS RO LA R 4R R
1.5.1 7R M58 R Lequesne MG 73 2% i 1
M RAT 5. Lequesne MG V-4 5L 43 e e T
T OCT Dy e R AR L, R38R | T DG T ) Ak R 4
T
1.5.2 AL SR IR AOKS - 2L (hematoxy-
lin and eosin, HE ) 4 {1 W Z2 A e G 19 g Bl 2l AR
SEURE S [ B 1) 20 UREAS T B K s 5 AT K
SR CL R e, AT D) e AL TR 3 em 52 A7
WY R, 65 ‘CIE R 4.5 he TETRAAGYIE P Y43 min,
IR K e s 43 A 5346 10 s, [ SR AK ohise , i
LS s, WK vhse s B BE S REI K, AR 2 gL i v
Yot 5 min; “HIZREN], rP PR IR £ O A
WSS, BRI H AR XA THI IR 3
1.5.3 RWHCE RCE T ERHRGEEL R
FH R 21 O[] 2 Y (0 B LA OG5 B0) B Bl T B Y
HANGEM A, U Sk s K FRAK Tk,
FHIRARZE Y4 5~10 min, [ KK 0P¥E, 73 30 s,
IR I 10 min iR i, [ 2% P AL 5 min, [ R
IK IR s BRI 30 s, FIRIK Mgk s 41 0 YUl
Je (0,8 min, oK ZEE K , — HAEW] , rh R ) £f
J s WAL, PRI bR XA TR IR 347 o
1.5.4  RIE SR REMAHOCH THFRBKE R
Jl Western blot £l ERK1/2 B RR LI 19 ERK1/2
(pERK1/2) {5 Ht .MMP-13 FI TNF-o ()55 1 ik
il 28~ e BE A TR 7k 3R A 0 Tk Mg B HL UK (sodium
dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE)BEIZ , 21t 8 A € it ALK Ff S i
1 B 2 % 21 5B i — 9L £ #5 (polyvinylidene fluoride,
PVDF) -, 43 5 i —$Ht (1:2 000) & — 47 (1:3 000)
X HFEATEE A, £ FH Image] #XF R4 T K BEAE
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oo

pERK1/2 it = pERK1/24F [ &k &

MERKI/ 2B HRILE

1.5.5  JOAE 5 T iff A G 7 mRNA B St oK F
R SR s ik 3907 57 3R 5 B 252 (quantita-
tive reverse transcription polymerase chain reaction,
qRT-PCR) A5 ERK1/2 MMP-13 . IL-1B 1 TNF-
o mRNAFERIRF- o FEHZHSUWEAR H S RNAL 2 pl
RNA AR o

1551 sk RKBRFEENAIDNA SOV, 14 500 5L
e B Master Mix, 5 X g DNA Eraser Buffer 2 pL,gDNA
Eraser 1 wL, Total RNA 1 pL, il RNase Free dH,0 {ifi
BT 10 pLIRA], PCRAXIR E 42 °C 2 min, U 7E
K L 4RSI A RNase Free dH,0 1 L, PrimeScript"

X 100%

Enzyme Mix I 1 wL,RT Primer Mix 4 wL,5 X Prime-
Seript Buffer 2(for Real Time)4 }LL,}EFE%%L‘ PCRAY
EFE 37 °C, 15 min, 85 C,5 s, RIFHHRE 4 AR AL 0
A 60 wLAEGKER —. £, (diethyl pyrocarbonate, DEPC)
IKIRA], =20 “CUKAI

1.5.5.2  PCARFR HEAT Bl ARG D IR 3 5 990 TR WA
H, B fLINA TB GreenPremix Ex Taq Il (Tli RNaseH
Plus) 5 pL, PCR Forward Primer (10 wmol) 0.4 pL,
PCR Reverse Primer(10 pmol)0.4 wL, DNA 4z ( <
100 ng) 1 pL,DEPC 7K 3.2 L, it il iif £ fid 3 4~ FLIK
PR o A8 PCR Y HYA T 5850 BN, PCR B 2%
F:95 ‘CHIAEME30 5,95 ‘CAEHES 5,60 ‘CiR Kk 34 s,
ILA0MEIR o RFH 2720 T A T E5 e R AR R 1
Hro qRT-PCR KN H B FE K 519750 L3k 1.

%1 qRT-PCR3|#¥FF]
Table 1 Primer sequences of QRT-PCR

JL A 5195731 (5'-3") FEYRE /bp
F: TTGACGAGCAGCAGCGGAAG
ERK1/2 ] 145
R:CTGGGCTTGTGGGAGACCTTG
MMP-13 F: TGCGGGAATCCTGAAGAAGAAGAATGC o4
R:AAGTTTGCCTGTCACCTCTAAGCC
1 F:CGATGGTCCCAATTACATGAAGAGC 135
¥ R:AGAGCCACAACGACTGACAAGAC
INF F: TAGTAGCAAACCCGCAAGTGGAG 149
¢ R:GCTGAAGAGAACCTGGGAGTAGATG
] F:CCATGGATGATGATATCGCCGC
B-actin o o ) 150
R: TCTGACCCATGCCCACCATC

1.5.6 F%E H/NE R Micro CT I 4l X
THEHEE BN BEIB AR 4% £
SRS [ 7E 48 hJ5 L JBCA Micro CT AR HHEATH14H
PEAS BCE T B 4 A R A A D N B 0 e
J& (trabecular connectivity density, Conn.D) 55 /NG
B (trabecular number, Th.N) o % F Avatar 4%
Venus® Micro CT 7 # 45 5 ¥ A7 i 7% A1 49 4 o
I3HT
1.6 Sl )ik

K HISPSS 25.0 Ge it Rt A Bdle or e o i1
BE L AR M IE 2593 A5 LA (R+s) 6%, 2 4 1a] HL AR
BRI R 5 28 43 M, L 18] P LU A T 22 5% SR
LSD— K3 16 , 77 22 A 55 ) 2K ] Tamhane's T2 K556 s A
TR M\ IE 25 93 A5 BB LA M(Ps, Pys) 27, Z2 41 1H] L
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R H Kruskal-Wallis HE 35 . P<0.05 025 5 5 A
GiitEE X
2 &F 7
2.1 TR AN

FH T3 AR ISR T T (B FE T A A, 25 (4
PET-2 H AL AE T 4 B2 R A 8 H |
16 H o A 20 2 B ATL B8 7 38 1k 43 S A 1 21 R0k
A4, HHS H.,
2.2 34 T-HiJii Lequesne MG -5y L

525 A A BRI A F-1E 40 T U5 Lequesne
MG 34 218 B TH 55 (P<<0.05) . SHRIL eds, T
B T Lequesne MG 343 B I 1K (P<<0.05) o
W2,



A IR T A MG R T R B PR A R T S O R A

AR AR B R KA AL

%2 3BT Lequesne MG iER LB [ M( Py, Py) 1 43
Table 2 Comparison of Lequesne MG scores in three

groups after intervention [M(P,,P,)] Scores

451

n Lequesne MG 1145
=Kl 8 0.00(0.00,0.75)
FRAY 2 8 11.00(10.00,11.00)"
Fa 8 4.00(4.00,4.75)V?

T 52 AL, 1) P<0.05; SR LA, 2) P<0.05.
Note: compared with the blank group, 1) P<0.05; compared
with the model group, 2) P<0.05.

2.3 3R E PR

HE A 25 R B os , T Hish
ﬂ%% S
4 3B A0 T £k 1 4k

iAUE 2 HALRIZ
2R 53 A1 H4 5 JE U B, SR AR AT
o BT . BB O SR

FERI 2

43, RIZHE BRI, 52X mPATHES  dh i) )2
BCH 205 O TE 2 ARVUE HE s TR R R A S A
ARHES LT A0 . BV AT 5 2R 4R
=N S E T TR € = TR S G =X = 11 ]
WD RAE R TR )2 s i M R AR A . Tk
R IZ G BRI A HES 5 A i3 5 .
DL,

LT O-[H LY 25 R BN, 25 LB R P
B ECE PP RE B AR A oA 5] R
SERE BB SRR E (0] . BB T B BOE ROF
BT UL B I R S R R R AN
5o TR G HCE BB A P, ol S
Y5, WK 2,

Tkl

E1 SABRXTRENAEAKTEMUHERE (FRR 200 um)

Figure 1 HE staining of tissue morphological changes in knee joint cartilage in three groups (scale bar 200 pm)

g C pomm
B2 3ERETHEEAMSTHELO-EERE (R 100 um)

Figure 2 Safranin O—fast green staining of tissue morphological changes

Tkl

in knee joint cartilage in three groups (scale bar 100 pwm)

24 341l TNF-a.MMP-13.ERK1/2EAEREK  BFE(P<005). SHEBALE, FEHTHE

SEHIpERK /2 Y e b4
Seas (el e, B 2H )5 TNF-o . MMP-
13 ERK1/2 & 4 2 35 /K 3¢ #1 pERK1/2 /5 H ¥ 1

TNF-a \MMP-13 . ERK1/2 % 4 ik /K F-Fl pERK 1/
2.5 HE I B AR (P<<0.05) .

W3 &3,

%3 34 TNF-o.MMP-13.ERK1/2 & B & %7K F# PERK1/2 &y b LE 3R (iv+s)
Table 3 Comparison of protein expression levels of TNF-o, MMP-13,
ERK1/2 and PERK1/2 proportion in three groups (x+s)

2057 n TNF-« MMP-13 ERK1/2 pERK1/2 51t
ZHHA 8 0.72-0.16 0.92-+0.03 0.64+0.04 0.6140.01
A2 8 1.71£0.20 1.2840.04" 1.284+0.10" 1.2140.05"
Fkd 8 0.6040.07? 0.760.03? 0.68+0.11? 0.794-0.08”

W5 AA I, 1) P<0.05; 58RI g ,2) P<0.05.

Note: compared with the blank group, 1) P<0.05; compared with the model group, 2) P<0.05.
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{EE [kl R

pactin M 0.

TNF-a - ' - 26kDa

pERKI2 O

e " , o

E3 34 TNF-a.MMP-13,ERK1/2
FIpERK1/2EBRE&FE
Figure 3 Protein band images of TNF-o, MMP-13,
ERK1/2 and pERK1/2 in three groups

2.5 34 MMP-13.IL-1B. TNF-« fil ERK1/2
mRNA 56 53K P Heg

s AL iR, AL+ 1S TNF-a . MMP-13
FIIL-18 mRNA %% 5% K734 B 8 Ft & (P<<0.05) .
SRR R, Tk 4 MMP-13  IL~1B . TNF-« Al
ERK1/2 mRNA % 57K F- 3 B i FE AR (P<<0.05) . UL
4,
2.6 AT/ N RECH LR

5235 A T AR ZH T 15 Conn.D A Th.N 3
W FEAR (P<<0.05) , 5 /N REE R AT i 2008 1
i, SHRA R, T4 TS Conn.D Al
Th.N 40 8 Tt (P<0.05) , B /INGR 25 #a s AL, 15
FIC R b, WLk S5 (B4,

*4 34HTNF-a.MMP-13.1L-1p 1 ERK1/2 mRNA % 7K F Lb 87 (7+s)
Table 4 Comparison of mRNA transcription levels of TNF-«, MMP-13, IL-13 and ERK1/2 in three groups (x+s)

25 n TNF-«a MMP-13 .18 ERK1/2
EEE 8 0.914+0.07 0.28+0.06 0.80+0.08 0.97£0.10
HEIZH 8 1.2140.07" 1.14+0.38" 1.47+0.147 1.08+0.02
Tk 8 0.244-0.04” 0.5240.16” 1.1640.06% 0.62+0.19%
TE: 528 4lbdR, 1) P<<0.05; SHUR4 LEE,2) P<0.05.
Note: compared with the blank group, 1) P<0.05; compared with the model group, 2) P<0.05.
&5 343 Conn.D#1Th.N EL & (ws) 3 i i
Table 5 Comparison of Conn.D and Th.N s . . % s 35 N
T :
e gromm (o) 3T KOA BRI ittt
5 Y iy
205 n Conn.D Th.N LS z{zz o 31 4 5 4y .
254 8 4.2240.18 1.75+0.05 Ao RN, SR L, F k4l T
fEizZe 8 1.55+0.15" 0.94-+0.02" Jii Lequesne MG PF43 B g B , Conn.D F1 Th. N 4 B
FHAL 8 3140008 1490150 G Ih BN R R R

T S AL, 1) P<0.05; SHURLAL EE,2) P<0.05.
Note: compared with the blank group, 1) P<0.05; compared with
the model group, 2) P<0.05.

spdl HUml

ESNI)

AR T

4 3#HMicro CTRESE
Figure 4 Morphological images of Micro CT

in three groups
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AR, i T0E AT s KOA B G i 5 17 45
ST IIRE. ATARES LA IR A 0 O A&
BT IE TS IE A B R AR A . KOA TE P R~ & “
TE” W , 5 LD B L TS R, i BK R %, XU
MANR  FERH 2%, K N il H MY - R ™ (Y A
BRBPIRZS o i 5 TAE MR B ZR A S &
AIE B AL~ - T R AR ) S A L RN
PRFGHE | 3 B IR G119 45 K R ) B, 38 Ao 5 o
e RPN VNN i S S VAT RN £ § 1 S R L) )32
HEAF IO AL AR B AR E , J5 AR A5 B 1A
S5 G  IRBNARYT KOA By H B, @ Fiyhir o 55
FAE TR REAR T 2 a5 o AR TR
TE T A AU g 22 WL, A AL 2 0% T T O 1 A%
5 HRERHE B S MES C &R il e



B IGAE BT MO SR R B R AR TR SRR T AR IR AR ) R S AR LR

AR T 2 AR LU R Il R o e T
REAE MARAS I st M OC1T 952 118 L, D895
WEDIRE . X 5 Wi AE IR 25 RAHRL . B Hir
HHTF LRSS E SEd. B/hRE
H W SO T B ) B R R KOA S R (1 5 2
fiE, 2% BH E AR 2 A 00 g A B AR A
JEE A B R T A A g R s G T R AR
A, 76 03 T D RE B A 0 R] B, 30 R fE a0k B 245 44
PEE SEHE,

3.2 SR TG KOA B g e Yihfign
fie SV ERK MR AT %

ARWFFTLE R R, SR i, Pk T HiE
TNF-a MMP-13 ERK1/2 2 1 &k 7KF il pERK1/2
7 FE4I A 8 A, MMP-13 . 1L-1B .TNF-a Fl ERK1/2
mRNA %% 57K - 35 B 5 R IR, 3 B A i i 4 70
MU KOA A G JE 0G5 Dy g vT g 518 19 ERK 38 %
HH, X5 YAMAMOTO %22V 5F 58 45 AL, Al
B 55 LA P2 A 56 : O il 2 A S5 o 1 48 it &1 i ot
R o ARAE SN 5 4 A A7 56 o % i 2 KOA BRCEr iR
AR R DAY o KOA RN 4 e OG5 4l 41 42 42 [
T TNF-o S R W fiff G S il MMP-13 25 11 32 15 34
B Th i o TNF—oa AN AT BE 5 0 510 di i, i
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Effects and Mechanisms of Sinew Stagnation and Bone Dislocation Manipulation
on Cartilage Degeneration in Rabbit Knee Osteoarthritis via the Extracellular
Signal-Regulated Kinase Pathway
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ABSTRACT Objective To investigate the effects of the sinew stagnation and bone dislocation manipulation on cartilage degen-
eration in rabbits with knee osteoarthritis (KOA) via the extracellular signal-regulated kinase (ERK) pathway and to elucidate its
underlying mechanisms. Methods A total of 30 healthy male New Zealand White rabbits were randomly divided into blank group
(n=10), and modeling group (#=20). The blank group did not received treatment, whereas the modeling group adopted the Videman
modeling method to establish an early KOA model. Due to modeling failure and death during the intervention period, 8 and 16 cases
were ultimately included in the blank group and the modeling group, respectively. The modeling group was further divided into model
group and manipulation group, with eight cases in each group. The blank group and the model group were permitted free activity and
diet without any intervention. The manipulation group received sinew stagnation and bone dislocation manipulation technique after
successful modeling, including manipulation of regulating tendon stagnation (manipulation along the three Yang meridians of the
foot and three Yin meridians of the foot; pressing acupoints such as Futu (ST32), Liangqiu (ST34), medial and lateral Xiyan (EX-
LE4, EX-LES), Xuehai (SP10), Yanglingquan (G34), Ashi acupoints, at a rate of 60-80 times per minute, for two minutes per acu-
point, 12 minutes per session, once a day, for a total of 21 days, and the bone dislocation correcting technique once a week, three
times a course, with a total intervention of 21 days. The Lequesne Algofunctional Index (Lequesne MG score) was used to assess
rabbit behavior and gait. Hematoxylin-Eosin (HE) staining was used to observe pathological changes in rabbit knee joints. Safranin
O-Fast Green staining was used to evaluate structural alterations in articular cartilage and subchondral bone. Western blot analysis
was carried out to determine the protein expression levels of ERK1/2, phosphorylated ERK1/2 (pERK1/2), matrix metalloproteinase-
13 (MMP-13), and tumor necrosis factor-alpha (TNF-a). Quantitative reverse transcription polymerase chain reaction (QRT-PCR)
was applied to measure the mRNA transcription levels of ERK1/2, MMP13, interleukin-1 beta (IL-1p), and TNF-a. Micro-CT was
utilized to assess trabecular connectivity density (Conn.D) and trabecular number (Tb.N) in rabbit knee joints. Results (1) Lequesne
MG score: compared with the blank group, the Lequesne MG scores of the model group and the manipulation group increased signifi-
cantly after intervention (P<0.05). Compared with the model group, the Lequesne MG score in the manipulation group decreased sig-
nificantly after intervention (P<0.05). (2) Cartilage pathological changes: the cartilage surface of the medial plateau was uneven in
the model group, with local loss of cartilage. The superficial chondrocytes showed a decrease in number and hypertrophic differentia-
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tion, while the deep chondrocytes were clustered. Obvious cartilage fissures or defects were observed, and cartilage matrix staining
was uneven. The superficial cartilage in the manipulation group was more regular compared to that of the model group. The arrange-
ment and distribution of chondrocytes were more uniform, and cartilage matrix staining was more even. (3) Expression levels of
TNF-0, MMP-13, ERK1/2 protein and pERK1/2 proportion: compared with the blank group, the expression levels of TNF-a, MMP-
13, ERK1/2 protein, as well as the proportion of pERK1/2 in the model group increased significantly after intervention (P<0.05).
Compared with the model group, the expression levels of TNF-o, MMP-13, ERK1/2 protein, as well as the proportion of pERK1/2
in the manipulation group decreased significantly after intervention (P<0.05). (4) The mRNA transcription level of MMP-13, IL-1p,
TNF-a, and ERK1/2: compared with the blank group, the mRNA transcription level of TNF-a, MMP13, and IL-1p in the model
group increased significantly after intervention (P<0.05). Compared with the model group, mRNA transcription levels of MMP-13,
IL-1B, TNF-a, and ERK1/2 in the manipulation group decreased significantly after intervention (£<0.05). (5) Bone mineral density
and trabecular number: compared with the blank group, the values of Conn.D and Tb.N in the model group decreased significantly
after intervention (P<0.05); the trabecular structure was irregular, and the osteophyte formation increased significantly. Compared
with the model group, the values of Conn.D and Tb.N in the manipulation group increased significantly after intervention (P<0.05),
the trabecular structure was more regular, and the osteophyte formation decreased significantly. Conclusion The sinew stagnation
and bone dislocation manipulation technique can improve the knee joint structure and knee joint function of KOA model rabbits, and
its mechanism may be related to regulating the ERK pathway to inhibit inflammatory responses and extracellular matrix degradation,
and alleviate endoplasmic reticulum stress damage.

KEY WORDS knee osteoarthritis; sinew stagnation and bone dislocation manipulation technique; knee joint function; cartilage
degeneration; ERK signaling pathway
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Application of Transcutaneous Auricular Vagus Nerve Stimulation
in Motor Rehabilitation after Stroke
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ABSTRACT Transcutaneous auricular vagus nerve stimulation (taVNS) activates neural pathways akin to invasive vagus nerve
stimulation (iVNS). With the advantages of low cost, safety, and high tolerability, taVNS serves as an alternative neuromodulatory
technique to iVNS and presents promising prospects for motor function rehabilitation after stroke. However, there is a lack of con-
sensus on specific application parameters and therapeutic effects of taVNS, with the underlying mechanisms remaining to be eluci-
dated. This review comprehensively examines the application of taVNS in post-stroke motor rehabilitation, encompassing both asyn-
chronous and synchronous combination with upper limb training, as well as monotherapy with taVNS. Its mechanisms of action
include anti-inflammatory and neuroprotective effects, enhancement of blood-brain barrier integrity, and modulation of cortical excit-
ability and neuroplasticity. The review further analyzed the stimulation parameters, safety, and efficacy of taVNS. However, high-
quality clinical studies are still insufficient. The majority of taVNS research has focused on limb function scores without exploring
the underlying neurophysiological mechanisms. There is no consensus on taVNS stimulation parameters, including stimulation inten-
sity, frequency, duration, and timing. The safety profile of taVNS applied to the right ear warrants further validation. Limited studies
have reported lateralized effects when taVNS is applied to the left ear. Future large-sample and high-quality studies are required
to establish optimal stimulation parameters and elucidate the mechanisms of action, thereby informing the development of the most
effective taVNS treatment protocols for clinical practice.

KEY WORDS stroke; transcutaneous auricular vagus nerve stimulation; neuromodulatory technique; motor function rehabilitation
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