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Abstract Objective: To investigate the mechanism of Guigui
Zhuanggu tablet (GZT) on the treatment of knee osteoar-
thritis (KOA) in rat models and chondrocytes. Methods:
After adapting for 1 week, 64 male SD rats were randomly
divided into the sham group,model group,Glucosamine Sul-

fate capsule (GSC) group, and GZT group according to the
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surgical sequence at treated days 28 and 56. Each group consisted of 8 rats. Except for the sham group and model group
were treated with normal saline by intragastric administration, the other groups were given GSC and GZT solution. The
medial meniscus transection (MMT) was used to induce KOA in the right knee joint of the rats,and the successful model-
ing was confirmed by the clear separation of the rat’s medial meniscus during the surgery. Each group of rats was subjec-
ted to foot mechanical pain threshold assessment before and after modeling at 0,7,14,21,28,35,42,49 and 56 d. The con-
centration of IL.-18 and TNF-a in the joint lavage fluid and MMP-13 and ADAMTS-5 protein expression level in the tibial
plateau cartilage were detected after 28 d and 56 d of modeling. The pathological changes in the coronal plane of the rat’s
knee joint were also observed. The study observed the effects of GZT-containing rabbit serum with different concentrations
and treatment durations on the viability of primary chondrocytes from 12 SD rat pups, using normal serum and drug-
containing serum from 10 male New Zealand rabbits. Results: The mechanical pain thresholds of rats in the model group
were significantly lower than those in the sham group.with a statistically significant difference (P<C0. 01). Compared with
the overall effect in the model group,the mechanical pain thresholds of rats in the GZT group were significantly higher,
with a statistically significant difference (P<C0. 001). The concentrations of IL.-18 and TNF-a in the joint lavage fluid of
rats in the GZT group did not differ significantly from those in the model group (P>>0. 05) ,only at 28 d.the concentration
of IL-1B in the joint lavage {luid of rats in the GZT group was significantly reduced compared to that in the model group.
with a statistically significant difference (P<C0.01). Compared with the model group,most of the surface of the knee joint
cartilage in the GZT group rats was smooth and orderly, with irregularities in some parts of the cartilage,diffuse increase in chon-
drocytes.and fibrotic changes in some bone marrow stromal cells, however, the osteophyte was significantly thickened. The OARSI
total joint scores in the GZT group rats were significantly lower than that in the model group after intervention, with a statistically
significant difference (P<C0. 05). There was no significant difference in the expression levels of MMP-13 and ADAMTS-5 in the
tibial plateau cartilage of GZT group rats at 28 d compared to those in the model group (P=>0. 05). The expression levels of
MMP-13 and ADAMTS-5 in the tibial plateau cartilage of GZT group rats at 56 d were significantly reduced,with a statistically
significant difference (P<C0. 05). The GZT-containing serum could promote the viability of primary chondrocytes (P<C0.01),
showing temporal but not concentration-dependent characteristics. Conclusion: GZT can protect joint cartilage by inhibiting the
expression of MMP-13 and ADAMTS-5 and promoting the vitality of chondrocytes,thus reducing cartilage degeneration induced
by MMT surgery. Furthermore, GZT can increase the mechanical pain threshold of rats with knee osteoarthritis.

Keywords: Guigui Zhuanggu tablet; knee osteoarthritis;inflammatory factors;cartilage; metalloproteases

W& &5 & (Knee Osteoarthritis, KOA) &2 1 £
PR 3RS BB O B a0 O i ) AR AT PR L R R B
BT REIRL N 15, 5420 ~23. 59 %, At
‘B F (Guigui Zhuanggu Tablet, GZT) & E K IE ¥ i SC
3t 77 it LR A BHIT 1 22 41 I TUE 28 90 10 S 45 L 2 A A0
LA Y B3 T I 3E 2% i TR T T I T R IE
AR A OGB4 R 0 (H B AR 1 T AL A v AN 3
N A B R BT R (Medial Meniscus Transec-
tion, MMT) 75 5 (1 [ B 75 R A AL, REASE 4 22 18 19 4K
B AR P OGS R AR AL . A ST AR
VA f B R 1 e B i AL RO I R A A 5 P
F TNF-o o TL-13 B9 3R 35 . f Bl /b 5 35 54 5 2 15 410
il MMP-13 1 ADAMTS-5 i) % 3k , #5408 40 i 7%
I s T PR3P LA g 308 75 S 0 403 ) 300 L A8 2 TR R
KRR, T OC R RIR T R 2% 4
HWT,
1 #EEFE
1.1 SEEsh)

e SPF 9% SD MEPE K B 64 H . Ry (190 +
10)g,SPF 2% SD FLI 12 H, W [ b 50 4 5@ F| 4 5 156

S ARA B T M g VR 22 10 HL R E
H2.0~2.2 kg, A LIGH ALK LK 3P R
A BR A |l L i b R 24 K 2 s ) 52 56 vh 0 A 3%
SIS E Y E A ATIE S o SYXK (1) 2018-0018, 3
Py S5 3R 1 v B 2 KA S G 2 0 A R 5 AR S At
W, H A IR g5 PZSHUTCM210702009, 3 5
HEF512 h/12 hiEREIE 28 IR B R 20~26 °C IR N
40%~70% ., iERNPERFE 1R R AT IR SRS K .
1.2 L5259

FfHE A R R AN IR KR
SIS E NN EN X (TS0 NN RN SRS T I R K< 5
2 28 BB VR AR 5 W U A . AR i (R
7B XA I R B B, 77 A5 2 2012001, BT 45 bR
WER SYZ-ZF-034-2005) 25 il £ 7 i . B v 25 e i
H}0.3 g B 31 HIET 201 mL A BEER K, T 37 CHR
Dien NHRS] HE T A 25 K W, 4K 43 46. 27 mg/mL
WERE B9V VRO T T WS B O3 B 1 R (50 RO T
52 mLAEEh K v, A0 W] 5 W E #3545 288. 75 mg/
m L ¥ BE 0V VRO T 0T L TR R A A
CH VLT 1E 2450 B A BRA &1, A2 72 L5 72103302)



PR AR 2024 4F 5 A 32 B 5 0

W B IR F IR 3.1 g MR, T
200 mLABEER kA, e #E AR M, 3R 45 15, 5 mg/mL ¥
JE W T s,
1.3 SEEAER AL

KB E A K 18(Interleukin-18,1L-18) ELISA
X %] & (Elabscience, E-EL-R0012) , i 98 K 3L I T «
(Tumor Necrosis Factor-a, TNF-a) ELISA & 5| &
(Elabscience, E-EL-R2856) , B 2K it # 4% {4 7% ( Solar-
bio,G2543) , B FIl 8 i Y+ (4,4 (Solarbio, G2542) , FFf
3% B ¥ (Servicebio, G1128) , 1E % 1L 2F Ifil ¥ ( Servi-
cebio, WGAR1009), MMP-13 % £ #i ( ABclonal,
A16920), ADAMTS-5 % £ #T ( ABclonal, A2836),
HRP #5ic 1 2E 51 R P 4R (Beyotime, A0208) , CCK-8
R F (Bioscience, C6005) ; /1N 3 ¥ bk 8% H1 ( Midmark .
Matrx VMR %), Von Frey £F 4 22 (North Coast
Medical ,NC12775-99 %), & # & IR 25 0> #l (Eppen-
dorf, Centrifuge5427R #1), £ Ij g B #7 1¥ (Biotek,
Synergy 2 ), B 5% (ZEISS, Primostar 3 %), {8 &
Pt WM (OLYMPUS, IX71 #)
1.4 ik
1.4.1 WM& E ORHET 24 h 282K, JRREE&
SRR . AR ALY 2 em, & )2 V)T, 4l
PESr B R EE G, BRI S AR B R Sk
TR M B BE RN & 2R E AR %),
T 58 2 AR B O R AT . A AL R TR P 0 R
G N T RV S SR TR S o R VA [ ORI
AL, AR K PR TS R EE S, RTR
A A % i RO I ) Al AN R BT P O I ) A R P s
AR
1.4.2 drd ¥ 64 KB T ARIUF R H B L
A B R 28 d MR T AR AL AL 0 B (B R
FILA AR D Arh 2 4 Ottt B R 4l L e 56 d
AR, T A 2 ASE TR A | X HE 2 O R 2, ek 7 2 A e 40D
A2yl QR fattE R4l 414 8 H. K 10 Hrh
A NP AL L IEH G i T 41 (NOR 41 FniE ot 49
THRIMWE A (GZT 4D, ¥ 12 HILR4 0 3 4, 4
HER A, CCK-8 52 5 43 2 1E AL i A6 B 4 (504,
10% .20 Y0) F A f e B 7 8 24 G il v B R A (5%,
10%,20%),
1.4.3 THIE RAESSA A ES AR
M9 1096 . Bt IR 220 35k 7 45 W 0 S f ok B R 48 25 AR B (2
BRI v sy 18] A0 20 i 5 N R ) ) S LR 4 B
N5 R B S RG] i 4 3 3R 5 K BV T 52 2455
(B A KL 498l 154, 25 mg/kg. At B ol
162. 75 mg/kg) + B F A 4 MR 4] 25 T 45 (R FUAE 3
oK GERS 1/ d ARG ESE 28 d 3 56 d.

3

4.4 SCTREVRW T B i B Y sk LA A 1) 9 56
54 300 mIL AR BER K HE PR 5GBS L [R) IR AEE e Ak A0
TR A WS A B R K FE AR AT . IRl 1 56 B
VEWE 4 °C,1 000g B0 20 min. ¥ FIEH B EHNE
D, —80 CH &,

1.4.5 Woewih @BUEE T 1/3 2KE - 1/3
B B R 2SO0 BE O TT #E, fOCTT 5 120740 .4 %
LR WA E 2 24 h; 10% EDTA B4 4 ;58
B 16 55 4140, B 5 B AR AR IR 4 75 % LB 2 h—>
85% LWE 2 h>90% L 1.5 h—>95% L F% 2 h—~TJoK
2T 2 h—FTKZE 2 h—2Z - %W 40 min—
B T 40 min—>B W I 40 min—>65 C A 1
30 min—>65 C AWl 1 h—>65 “C 47 b Il i 1% ; f 11
Je s ARSI R HLY) 4 pm B9 5 2RBE A 1 E W A
FERAAT

1.4.6 XMAME RN SHmERHSHES
2 GESE 3 d W Kl HER ROV IRER 10%., H
fo kB 20T 10 A5 R LAY VA ok v R X
MR T S R AR A B3R K . SRR I 3 3l ik BB,
ER#EE 3 h, 4400 r/min,4 CEL> 5 min, FJ2RE
7 B W AR B R Il ¥, 12 000 r/min, 4 °C B 0>
10 min, AT 25 BRI 40 i, 56 °C 7K ¥ B 44 K 0%
30 min, B FH—UCHE AT 3L U8 28 1 DR BR B, — 80 C A%
it 17

1.4.7 JEACHCE A0 EE B K % % SD FL R
BT T L HEB L AL T L 43 S Tl Sk OB RO
BOE R s BYRRACE AR B OB PBS e 3K,
TR 37 CHE R AL 60 min; 25 B30 0.02% I
R R B A . 5 2 RIRFT4IME .id 200 H s &
S IR HE DMEM (1 58 4 15 9% S 4k 2L 85 5% 2 40,
JE AR A0 DT 25 R R B i el R s R I 788 Do 328
PG A % PR S . AT T CCK-8 S5,

1.5 WELHE bR

1.5.1 Von Frey £F4E22 %8 38 i3 £F 4 22 2K v ) 35
KA Bz Bk 2R A Up-down” ki 5% Hi 4 1 LR
JERNE . 43 A 1 RS R A B S 2R 7, 14,21, 28, 35,
42,49,56 KK, >R FH*“ Up-down” ¥ 7 Z& LA < I 1
(B 5 07 51 A5 3R R 50 %60 4 2 9 {E .

1.5.2  FEC B W B A A e e I 7 & i R DR
FH G VE VR, SE 90 HT 30 min HCH K7 & OF 4
BEAVEA BRANR < AR o S RUEE BB 90 mins iNZEW
ZALPUAIEE 60 min, YeAR 3 U I AR i 4 Ak 4 i
(HRPYZ5E W E 30 min, YEM 5 U i pu i 5L Bk
Jie (TMB) G E 15 min, &1k . e 76 B bR AL
450 nm P I E £ FLOG % EAE , Al Origin 2021
22 il A o R 2R B REAS R TL-18 A TNF-a (35 5,



1.5.3 AUk AgEmEARE B
2 ho AR #E W 1 AE B T 4% 15 min, Jo7K £ B
IR ZEET 4 5 min, 95% L BE.90% 4 .85 %
LFE 800 LBE.T0% LA 3 min, W KWEWE. BT
FrRE IR SN BT JEE 52 W b 60 “C /KB 1 855 % 1F 57 IfiL
152 IR B 30 min; MNP MMP-13 #flHi ADAMTS-
5PUAA (1210004 CWER 2 5 % I 3 26 WA 7K i W %
TREEEHFE 30 min; PBST ¥ UL 3 3 . W i HRP #ric
“Hi(1:200)F R HF 60 min; PBST {# ¥k 3 . DAB
B 60 s, ARKEIER A FAKRPEAR 5 min—>
FoRKPEL min—>1% 8 & B4k 2 s— A KK Uk
1 min—=>0.5% Na,CO;iR#% 1 min—=> =2 /K% 1 min—
60 CHET 3 min; PPERIIE S . R Image J £l
65 FEE (AOD)

Chinese ] Trad Med Traum &. Orthop,May 2024, Vol. 32.No. 5

BAFLIN5 000 UM, B L . HiAR 24 h )5, SRR
SERRVE 2 98, 100 pL BURMK RALLIFE . FFH 12,
24,48,72 hivf 52 0k 2 3, N &4 CCK-8 By 8% 77 A i
H60 min, B P 2 =R FERFFR L 450 nm KT
I 7 A5 AL A T 55 A ML )
1.6 Stk

K H GraphPad Prism 8. 4. 0 ¥ #1781 47
MrfnE K261, Von Frey £ 4k 223 9 55 5 1Y L #5R
FH R 28 TR A 300 A5 1, 20 () 7 7 L A B 2 0007 L A
K Tukey B A7, TR B R =+ 5 B X LR
ELISA %  OARSI PF4) S 2 L A K6 2 (THC) . CCK-8
B ECHE A5 A IE S A0 A1 L 4 18] FL 3R O 22 00 B 7 2848
FNRAAESHR R, BERH s BEXFExR, P<
0.05 ZRAZIT¥E L.

L5.4 WERMER G )R s =408 3R E L, W 2 &R
RME WYY 10 min, =K PE 1 min, 60 CHET 201 KEUR IR B F 22 1L

3 min, 15 5B RORE P ER IR B R, R B
KL I R AT MG R AR 43 Fr . P90 R PR S 261 &
W55 % 2 COARSD K B B IE 23 45 D), B IR
AR A SR T AR AT TN

1.5.5 CCK-8 LAl X+ &0 46 270 F 96 fLAR

R0 A R B A S IO R Al TR 4 B
K. 229G G E L (P<<0.05), JRIT)E - X 4]k
BRU A 246 J Sz T IR T g L (HL 25 S B T S i T (P>
0. 05) 5 FF 25 41 K B 4 2 S 7 B AE T e, e & 28 K
RN Y 25 57 A e i L (P<<0.05) , LK 1,

Rl BEXBREBRRNBERERMEEB (g0 =16,10: =8, xEs5,g)

B ] BFRH FERIZH X BE 41 LAEE

AT 15.0020. 00 15.0020. 00 15.0020. 00 15.0020. 00
%R 9.9343.04 4.264-2. 917 5.8243. 88" 6.545. 44
W14 K 10.402£3. 90 4. 4143, 63" 5.8344, 54" 7.1144. 42
%21 K 9.68+2.68 5.3543. 75" 7.584. 23 6.7444.88
o528 K 13.3042. 12 5.16+3.68" 5.2944, 727 9.90+3. 152
95 35 K 13.97+1.11 6.7944.15" 7.3742.50" 9.3943.73
942 K 13.94+1.31 6.3443. 87" 8. 45744, 98 9.57+3.15
o549 K 15.0020. 00 5.3443. 58" 5.50+2, 78" 6.5145. 43"
95 56 K 14.8240.51 6.414+3.08" 5.654+2, 277 7.8544.95
FE RO 12.454+3.15 6.66+4, 73" 7.57+4.82Y 8.8544,91"%

HDSRPEARAHE, P<<0.05;2) 5HTIA Hix, P<0. 05;3) 5%F B4 H 4, P<<0. 05,

2.2 KEEVEW R IL-1B8 A1 TNF-a % B X F2 OEWERMP IL-1p MRE (n=6,T+s,pg/mL)

2.2.1 KRWHEVEWP IL-1R WM E 28 28 R, A% 4151 % 28 X 55 56 K

T A 5 E PRI TL-13 e B2 BB T AR 2 W) I T v fie A4 24.79%1.79 23.74+0.82

AP0, 05) R g ks B om0 o e e
Xy e g 69.33£2.75"% 104.30%£6. 13V

K 0 4 ] ¢ T : : : :

URLAN S RE ZRHHLETFRELP< 244 83.87+3.80"% 67.28+6.97"%

0.05), %5 56 K IF, A A 4] 579 EVE W b TL-18 #k

BBRFAAHABTEm. ZRALEITEE L (P
0. 05) s VA YT 5 » W BR 41 TL-1B ¥k B %5 455 780 28 W] &g 7}
L ERAS R L (P<<0.05) . i P HIBIT G
ToH AR, W 2,

2.2.2 RIHEPEM P TNF-o BIWE 45 28 KT, A
R TNF-o R FRAN BT & 2258 51
B (P<C0.05) A7 )5 » XF BB 4] TNF-o iy e B 45 58

FDHBFEARALE . P<T0.05;2) SR 4 A, P<<0. 05;
3) 5% B [, P<<0. 05,

RUZH RGP 25 41 TNF-o ¥ B SRR 2 7 i, Hoepoop
22 SRRV Y 22 A Gt L (P<<0.05), %5 56
KEF I TNF-a W R BRTRAW B I &, 25
AT E L (P<<0. 05) s 367 Ji - X B4] TNF-a ¥
BERCREALZE W] i T L 22 A et 2 i L (P<<0. 05)
M 25 403697 f5 W e W] A8 4k, DLk 3,



o E B R 2R 2024 4F 5 A4 32 B 5

R3 H56REFEIL- 1B TNF-o JKRE (n=6,7%s.pg/mL)

2H 5 28 K %56 K
BRF R4l 16.79+4. 12 18.27+3.29
TR 24 121.514+17. 40" 69. 88+13. 36"
Xt HR 2] 92.91411. 29" 188.42+7.73"%
rh2hj 20 176.57+8. 26V 69.77+£6.1999

WD ST RHE . P<<0.05;2) 5HRL L #, P<0.05;

3G XF R s, P<<0. 05,

2.3 HLURHEEMEE I OARSI P4

2.3.1 5528 RO HIZRME W Je (4 ) OARSI PF4r i
%) 4 " RNV Gar

g . 0

E1 F28REXTH

F4 F28KEKHOARSIEFES I (n=5.7+5.51)

4 5 1R A5 T AR KA AR T B
WFEARH  0.00£0.00 0.000. 00 0.20%0. 20
K 4.8040. 49" 7.2040.20"  4.4020.51"
popiEi 5.00+0. 45" 6.80+0.74"  2.407%0.93
LRESE 3.0040.32"2% 5,201,247  2.0040.55

DS EFRA S, P<0.05;2) M i, P<0. 05;
3) 5 Bl H g, P<<0. 05,

2.3.2 5556 RXTHIRMESE & OARSI TS &
FARA IR 50 61 HE55, 3CH 4 i 4 i 1B % JCi &

4

ERRIELEBE(XD)

TR G B 25 48 U 5 B A R R IR, TC i &
HHTE I L E R 15 B R B AL A 3 22 R R
A TO S . AR 2 R A R L D S R
L B &2 B D) 70 T & 2B AT A A As . 6 B
R 24 2 A TR A A T A L KR R ATS A e D
BT L 2 B B 0] S0 T 250 S, DL 1, A
R ST AR TR A B & 2R A5 E
S(P<20.05) s 25 A IR YT Fe rr 18 A48 T AR R Y 21 X

HRZH Y7 0 AR, 22 5 A e 3 SL(P<<0. 05) , WLk 4.,

¢ A& 07 &

Eii|

BTSSR . BT A A A B D B
FUZAFCE B NG S M B 524 B i R 52
J A AR AL TS X R R R 2 O R R 2
ANKILIN 5B 200 50 ok D, 300 1 A R L R AN
SERE TR B A 78 R % A AT R R AE L DL 2, R
N TPE o AR FARA A BT 5 2R A G HE X
(P<C0. 05) s FEG 23R Y7 i B 18 A48 T AR A 70 2 1 b
FEAIR, 22 52 A G2 L (P<<0. 05), IL3& 5,
ROSTS - N Xus |

2 F56 REXTRFRELE(XD

x5 HE 56 XREH OARSIFER L (n=5.7+5,41)

45 1B % i AL KA L e
HEARL  0.00%£0.00 0.0040. 00 0.4040. 25
AR 2 7.60+0.75" 6.00+0.45”  6.00=+0.63"
X R 2H 5.4040. 93V 6.2040.58"  5.8040.92"
iz 4,0040.32"%  6.40£0.51"  4.400. 40"

DS TFRAE, P<<0.05;2) 5HRIA H#, P<<0.05;
3) 5 X R4 8%, P<<0. 05,

2.4 XWHEH MMP-13 fl ADAMTS-5 ) 34)t%

JEAEXT L

2.4.1 JREFEHE MMP-13 1-F34 6% B X 1
55 28 KA ASERIZ A B ALY MMP-13 ik K FE 5T
ARG T, b B A 58 F R4 %56 %1
2R L (P<C0. 05) ; 2541 MMP-13 33k K- 55 xF
MEZH W 0 A, 22 S A G2 1 L (P<<0. 05), L3k 6
FIE 3. 5 56 KEF, BRI K BEHF &8 m

MMP-13 kK FRBFRAHET &, 27 H 5%
2 L (P<C0. 05) 33697 5 » T 2541 MMP-13 FRikKF
BRI B B RIS, 22 A Gt L (P<<0. 05)
L3 6 FIA 4,
£6 BEIAHEH MMP-13 WEHLTEE
Xk (n=5,7+5)

45 %28 X 456 K
e T AR A 0.3140.05 0.3040.02
T 21 0.3440.03 0.4240.05"
X R 41 0.38+0.05" 0.31+0.01%
L PR 0.2940.03% 0.3540.01?

FDSRF AR B, P<<0.05;2) SR H#, P<<0. 055
3) 5 M4 b3 . P<<0. 05,

2.4.2 REFEHE ADAMTS-5 B3 6% B H
M A 28 KR, 444 ADAMTS-5 ik K ¥ %A
B 2 R, WARTAINES S5 56 K B, 8 A 4] K RLIIR



tilk|

Chinese ] Trad Med Traum &. Orthop,May 2024, Vol. 32,No. 5

popiisti| LB
SRANKB (X200

BRFARH tilk|

gt GaESE

B4 %56 RKEBHRE MMP-13 £EALBERE(X200)

FEEHRE ADAMTS-5 £k /K EBBF AL B
FE . E R AL E X (P<0.05) 897 5. 2h 4
KERBEFEEHE M ADAMTS-5 32 ik 7K - 4 46 76 2
BB RRAC, 2R B FH 222 X (P<<0.05), Wk 7 M
6,

2.5 S s R BSR40 S R R

TE72 W A [ BE B4 D5 fg ot R 5 24 e il i 4R

S —

e Rl

BFARHA A

®7 BBTAKEH ADAMTSS WFHREEE
FE (n="5.7%5)

ZH 51 %28 K 56 K
e F A4 0.3240.01 0.2940.01
0 2] 0.3440.01 0.36+0.02"
papiist:) 0.3440.01 0.3240.02
25 4 0.30%£0.02 0.3040.01%

WD SRTFARAE, P<<0.05;2) SR 4k, P<<0. 05,

gl

B 5 & 28 XREBHRE ADAMTS 5 B ALK LR (X200)

RFEARH tilk|

2 I PP A A A AT AR T o (AN B R B R AR
R . 7S I TR] AL 2% 5 2 B I 3 VR B2 4 0 AR i i
BOE W S i 4 W 2 5 L BR 12 h 102070 20 %0 & 254
M LA & 20 22 53 4 e it 2 8 L (P<<0. 05) , L
AN T e JBE 5 24 B I 4 T B R O A RS ) ke A
AR A WL 7,

ot 2B
BEl6 %56 XRBEBHRE ADAMTS 5 &AL ELE(X200)

3 iFie

T B T R IR — PR AT M A B L R T AR RS Y Y
s S AR A i O T BRCE R B L O 1Y TR B AR R L
SR A U G A, S BOME OGN AR T B B Y 9K
SR AT PR B AR A DG A PR A A R T
SR HE R TP S B L R VP AN 25 T A



o E B R 2R 2024 4F 5 A4 32 B 5

*k

— Rk e ‘ — S%IE'%ﬁ.Jﬂlﬁ(A)
| = 10%IE ¥ RN B)

= 20% & 25 R ILTE (F)

140 140+
< 1304 S 130
E_IZO- E]zo.
2 =
% 1104 % 110+
N <
~ 100~ 100+
90 90
a A D B E C F b
sekokok ko ok
140 1404
< 130 < 1304
Qélzo- EIZO-
= 2
K110 F110+
[ (sl
1004 ﬁ ©1004
90 90
c d

== 20%IE # R ILE(C)
A D B E € F

= 5% SR (D)
Hokokk *RkK Fkkk

= 0% E A RIIEE)
A D B E C l

I 7 {-%Z’S%Jﬂli%ﬂkﬁﬁﬁiﬁ%éﬁﬂﬂiﬁﬁﬂ@%ﬁﬂﬁﬂ

febrz —. WFFEIN TR B OCTY R P A TE =R 38
T A5 PRI AE MRS R PR . BReWI R
A B S MU PR o B S 1 52 401 S B0 2R RN ) 8 2
AR KRR 23 FT T Bl 2 R A B i AL A R B T
B, AT SRR B M 2 AR RO . R B
BQTJ?K P HEAT 1 23 ik OG5 i DA 450 40 1109 4 2R 3 I

W 240 JL PR T AR M A BT, B LR S AR IE A B Y G T
V\]ﬂfﬁ XUEA it 5 5 5R 1BCE T BT RER R H AR
Hh R SR A 2R i, TS R RAE MRS . BE A R AR Y
EA L O PN Y R 2 P I 2 5 BOR BB A pl &
TC I RE WU | T 5 B0 B0 i 3 R 9K 9 DX 3l
G — 5 A B A DT R T 9 .
2 3 Al AR DT A S N7 ) TR OGS R A RS SR I s
TR R E 40, R X) Von Frey £F 4 22 K5 0 79 45 12
S5 1 1 72 A B kg SRR L L B R TP A R B G T R
A HEFARE T 3 o W VRV TNF-o B IL-18 R H
FE IR KT IR P 1 (R Y A T DT AT 22 O T DT
Mo VAfEH R JE S U B LA SR O 2R 3 Il %
DLHC AT 5B LAF Al o DA 08 e AR . It
R NI KT BRI BT 1 X 2 AT 2 fige 2L i A
I 254 PRk T 12 ) O 59 W TP R E I F TNF-o
K ALA1B, KPR IE R . BT 105 AT 3 K B L
IR (L o DA T T S A AR R, A 7 D R A R A
WH5E

TER DR 48 10 e A RN & Je sl A v, BRO| BE o
TSR 3 it 3t R O 25 1 A7 5 BURCR AN B A D RE Y
TRE LSRR H R B R A MR . AR AR N
AT TS A AL S B R R 2060 IR AR
A TR 1 22 U ) FE R . R AT 4 Sy

P A1 757 B R iR B R PT R SR B, DAL B IR R R N
F 3 HE 2N T 5| K A IR R B b ok
AHE L LR SRR R (Aggrecan) M ., MMP-13 i
ADAMTS-5 & - HA 53 ff 5 O 80l 55 0 1 6e 77
MMP-13 FZFE AR 11 B 1 ADAMTS-5 | 3= 2
R fle AL VR . TE O p o B R IR 4
B B BE R B ST REIR . B A ) MMP-
13 fl ADAMTS-5 W335, A B % & X & 1Y it
it g 3R B8 fa ot B R oE o ] R A2
MMP-13 Fl ADAMTS-5 [ 25 F #3558 801 2% R
1) 6 A o S0 22 B B 40 5 AR Ak

T T R R BRI IR VAIT AR FE R R, BT
Hp B AR Sk e A AR Y B A e 3R, — A O
Ja& T R I B R A R R
Ja& 7 A L T A RO R R AR R O I I AN
B RS AS R8I 9% R 38 R, 5 BORCE 1 BB 5 R IR
(R R (11 = el =1 R 11 N G S R 6
SR XA R A S S R R
IR ST WA B RS L A RN R WK BE 5 AT
AL R L 1107 s 11 = S U N
F5 5 B PN T A 2 DA % O IS A B DR T, Ok
R R = 7 N TN 10 7 NS o e R e
WA, O B IR B s BOAOKS I D
AN AR ST AR T . IR BRI B 43 A A
FRU, W 7 HE R 3R B O R R
YA R B SR R P EIR YT RE RN
SRACHY S0 DLRb g JHE B R A, JHF ol 58 12 5 R BE
DUPKS i B A B A A 0

JEREER = P S E Y N (Y [ N AW IE SSRGS



Z AR U2 55 1 2 , JF & o i T B X A

EEEBERIBE N GIR . A T DL ALE R R A # . TR AR

e LIRS 32, 40 222 0 B UG B L3 e 2% 2 3

TFIERC A = TR, 7 B R iz 2 iR )

BH . 58 F377 [ B 5 ) A I [Tk, ok B R 5 25 B R b

U T I LB TR R 5 5 T R PR R A I =2 R

TG BA IR I AR RS i S PR S Y IR R

FEANE £ 0 1 1k AR . 2 AT R I AR AT I R

WFFE R 9 At 7 7 B0 S 5 i 28R 5 9T FH 7

S B 0T A R ) TS O IR IR R L = 1 AR AR

TR, B2t m. BE LT R 54 B

FARE 25 DLIER R L = J7RE MR, 6 T v BB ik W3R 7 Bie

VA kB R s A R RN B 2 B PR RO O3 2% ) AR

A EE R RGBT EAE RE . Hakd R

O 24 G ML AT B R R A LT g, AR 2 B A ik ] e

w89 2 FOR RO 43 AT AR R B BE L 0 AR

PR T DI 8022 5 0 SRR R FEE
g5 LTIk 3 ok B aE O B v AU 1A, iR

REATR OG5 N ARE PR 7K R0 5 i AR 5 B AT I G

BB MMP-13 1 ADAMTS-5 A9 23, 41 il ¢ 45 %

B 1 53 A 5 A F SRR A BT 0, DA T Ol 2 TR O 1 5k

B B L 9 7 I O R R

5% ik

(1] k%% UK. HERE. % DE 405 R EAREX
TR BN Meta 23 B1 [J]. o EAGUE BE 2% J2 &, 2021,
21(4):407-414.

(2] M BRERAE. I GiR R = @ IE 2 R % M. Jb .
B2 A, 2019:152-157.

(3] #E4kVL, WIRIE, PRk, % 5B B iR m sy 5
N AR 1] (o 46 3 e e B L 0. vl i R 24 B 2 53R 97 %
2004(9):1069-1072.

[4] CHRISTENSEN S L, HANSEN R B,STORM M A, et
al. Von frey testing revisited: provision of an online algo-
rithm for improved accuracy of 50% thresholds[J]. Eur J
Pain,2020,24(4) : 783-790.

[5] GERWIN N, BENDELE A M, GLASSON S, et al. The
OARSI histopathology initiative-recommendations for his-
tological assessments of osteoarthritis in the rat[J]. Oste-
oarthritis Cartilage,2010,18(Suppl 3) :$24-S34.

(6] ®BR, G0, o AR, B 5G9 4R PR HL il B 3 o7 F 5% il
JLT]. v P08 = 24 4, 2023,29(1) :50-58.

[7] HEPPELMANN B, MCDOUGALL J J. Inhibitory effect of

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Chinese ] Trad Med Traum &. Orthop,May 2024, Vol. 32.No. 5

amiloride and gadolinium on fine afferent nerves in the rat
knee: evidence of mechanogated ion channels in joints[ ] ]. Exp
Brain Res,2005,167(1) :114-118.
SCHAIBLE H G, RICHTER F, EBERSBERGER A, et
al. Joint pain[J]. Exp Brain Res,2009,196(1):153-162.
COPE P J,OURRADI K, LI Y.et al. Models of osteoar-
thritis: the good, the bad and the promising[]]. Osteoar-
thritis Cartilage,2019,27(2) :230-239.
POOLE A R,KOJIMA T, YASUDA T, et al. Composi-
tion and structure of articular cartilage:a template for tis-
sue repair[ J . Clin Orthop Relat Res,2001,391 (SuppD) :
S26-S33.
FR AT A S8 R O R 43 1R T AR R AR ERCE T B
APE N PR OF e R IT] P E S ILR R,
2022,37(6) :470-475.
FUFE, TR AL 55 R A 2 0 B T 98 T I TP A G
Vsl Rk 2 55 (] b E AR TR, 2019, 23
(23):3609-3615.
BT B A AT, AR B iR A O R T .
B 2438, 2013,54(3) :197-200.
BE, TR F XA E 2B RET]. heh
P52 7% 7 ,2018,33(8) : 3360-3362.
PR B R, 1 AL A B O 48 BR IR R I BIF Y
FG RYA T #E R[], [ R E] Y7 1% ,2020,28(5) :102-104.
WRER I SRES R IF MR 0% . 25 28 763 B T R B HIE
G BEARAT 23 ML) ). p e b R 25 2% 35, 2022, 37(2) : 1061~
1064.
Al IV, XU L AL H f i ROIR YT TS T R B
GiAAAE 35 4[], TR T BE,2018,38(12) :1925-1928.
B NG R A5 B fot B R VR IT A AR
BT AN ' I B R E M Y O AR 150 f——BE L.
UH &R B R AT 52 [T ], b R4 K, 2022, 63(9)
839-844.
XUFE SR XU T, FAR ST 45 2 378 1 0 B 3R 40 24 FILAE
FABLED B F 52 0k e LT ], b 2537 25 5 1w R 245 B, 2020, 31
(12):1516-1520.
AR BE FH 2R, 55 M 20 W00 il 3 7 R A R
BB A A A Pl R A A LT KU 5 06T R
2018,7(6) :5-9.
B TR, 2. TR 2 X AR A B R e B A i
R T L), G R T RS 2441 . 2010, 33(8) :56-61.
R P 31, 2206 A7 AR L AL AN BT I TP 2R T R OG5
(9 PE HIBLARI L ). S IE 4, 2017,29(4) :31-33.

Ol A% 8 #:2023-10-03)



