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ik 2108 265 T TR G SRR/ IS BUREOC TS
B 4140 HMGB1/NF-B {55 18 6 (1 5% 11

BAEG, 0, FER, AR

L BRI EEZGRAE, VLIRAE S Bt TTAN & XA GE 1385, 2100235 2. LBUPEZ X5 — KR BB

[(BE] BH WITERZELXDETHRETEAT LA TRAERIG ., Ak HR22ADAEILS ABRF R,
A RZBE AT, SH M, U8R, REFRAN, LA EHERATILIFHE K
(ACLT) #ZIMEXTEEE, RE4R, BL2BLK7KNE. A TA5 AR Z2E%% 20, 80 ¢
(kg*d) EEH, BFRAZBEBALTO0.2m/I0g AR ERER, HHERIKR, F44F, RAHELERE
L 0-B %k (S-0) % & MR ESA DR FTHARKREL L, AR K B Mankin's 77 9 47 /33 9% 22 T AL 477F
45 Western blot ix 42 &40/ R X WA B AR T AR A EEGH#H13 (MMP13), [T &Kk/R (COLI) Z&it
# & %GBl (HMGB1), # BT «B (NF-kB) i##69%& & &XMHI; qPCR#%4&M COLI . MMP13 & NF-«B
mRNA & ik ; F AEIER KA T iF 52 —RARASB (INOS) F&ik; ELISA FE4m fi# X g8 B - 47 5] b
% E2 (PGE2), @46 (IL-6). FHBIRLE Fa (INF-a) £k, R LHBRFRArki, BEAHEX
TEHREERBORILAL, RFEAPZES, KR Mankin's 54 5, HEHEL P p-IkBa/IkBafid . p-p65/p65
15, MMP13 Z HMGB1 % & %.i&, MMP13. NF-kB1 & NF-kB2 mRNA & k35 2 %325, INOS 8/ 20 f0 & A 38
Jm, i K E B FIL-6. PGE2 4= TNF-a A X80 29+ %, H COLI % & & mRNA &£ 8 B 4% (P<<0.05 %,
P<0.01); HAAMALE, BE2BLHIS5. KA THKRFARBREABENKE, TR TFROHERRY,
7 B Mankin's #F 2 B 4K, 2K B 20 2 P p-IkBa/IkBa {A . p-p65/p65 15 . MMP13 % HMGB1 & & % i& ,
MMP13. NF-kB1 mRNA kA, fiF £ B -F1L-6. PGE2 A= TNF-o & & K-F 3590 2 AL, INOS [/ 20 it & A
Y, COLN&&a £k 8 (P<0.05KP<0.01); LBZ@%KHEF T, BE2EBL 750N TAKR
Mankin's 3%, p-IkBa/IkB afiif= MMP13 & & &iA, MMP13, NF-kBl. NF-kB2 mRNA, s iF ¥ 3% B F 1L-6.
PGE2 #= TNF-a F ik A&, p-p65/p651a7tdE (P<0.01). i€ BZRELATRERERT X T KRR
REUMBIHREN L, G FERIEAR, LAERAIHR TS 4945 HMGB1/NF-kB42 5@ %, M X ER A X,

[EiR] BETET X, RFPRET, BZ2i8%%; HUGBINF-xkBZ5i@%; KERF
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(VEGF) . A4 @ H A 13 (MMP13) “§3Kik,
FEZRREIRAE 0 ARAFFE I HMGB1/NF-«B 3 [
£ BRI I 2538 45 17 JE 2% KOA % F A5 1 ] REAE
FHHLE, A FLG R YG 57 KOA $2 HE 52 55 4 4 .
ENYIEIE S ] PN o) LYK (s A ] 15
(FL#ES . 201904A009) .

1 MREAZE

1.1 4%

SPF %% C57BL/6 /N 32 H, MEMESSF, 3 H %,
IR (2043 ) g, 4T Ll AR SR DL A W RL B 1 0y
HIRAF, LB YFTIES . SCXK(E)2016-
0001, R 5t P R 25 2= sh ) S 5 vh ol H LR 57
S TR E R, ARG 27 C, WA
50%, I HROKFIERE, 12 h/12 h BHREAE %

1.2 %

MMM HAN: HER8 g, HIH10g, LEW]
E15g, MR 10g, WRiA2 g, 83 g, HINH 10g.
MAEE10g, FHbEE25 g, HEFE6g, HE 10 g,
TR 25 o, WM TIT A T IERBE . K 2RI
U130 minJ5, SCHI30 min, [EIRPEHEHLA&250IR
AN B 8 5 28 /K IZ MY 30 min JE A, ik
i J5 e B 45 min 5 DR RUTR, PN 25
(1) 8 A 28 /K H & [ i, DB R . &I PIIRAL A
W, BH B E A2 4 oml (EFIE) . 1 g/ml
() WL, 4 CORAE H.

1.3 ZEAEFAXA

1% % B b 2240 (v 0 B 25 4 AL it Ak 2435
ovHE], b5 . F20020915); HE Y4 . PBSE K .
BCA F & sk A7 & . HO,-W B W (VLI
IV E AR A BRA AL LS . KGA224 . KGB5001
KGA902, 20210118); HEH Y (S-0%k, dbi
KHEERHEARAR, #t5: G2540); DABIAH
& N B B B AR AT BR A F] L, HIE%5 : DAB-1031)
PAGE AKX ( LR A~ RAEYEARGRAF, it
2 1 PO014F) ; iR LA [ F B 1l 2 H o (p-IKBat)
Pifk (3£ Cell Signaling/A#], #t5: 2859); #
T kB E A o (IKBo) . BRI p65 BT (p-
p65) . p65 H 1 (p65) Pk (F[E Abcam 28,
#5 . Ab32518. Ab194726. Ab16502); I AU
(COLI) Hifk., FFA—AMAAH (INOS) i
. AR E E2 (PGE2) Fifk (£ Affinity 24
A, LS. AF0135. AF0199. DF7107); MMPI13
bk (e R RAEMBEARAIRAF, 5 bs-

10589R) ; GAPDH. HMGBI1 4k . —HiFHif .
—HE vy /b (3£ E Proteintech A ], HHE 5
60004-1-Ig. 66525-1-Ig. SA00001-2, SA00001-1);
MaxVision i F) & (%, —Hr, HEWEIMNEH Y
B AR, 5. KIT-5005) ; ECL TAE#®
(2% [H ThermoFisher Scientific 2y &), 5. 34577);
SLVRNA PRGN & . i SRR & . qPCRIHI &
(P ST MERR A IR A BR A H], #it%5: RC101-01,
R323-01., Q711-02) ; /N ER 11 40 ML £ & 6 (IL-6) |
PGE2. M IRFEN T a(TNF-o) Elisa ikl & (F 5t
BEREEYRHEAKRAR, #5: YFXEMO00045,
YFXEMO00048 ., YFXEMO00031) .

AR EHEE LI (L E Thermo A A], KIS .
MultifugeXlR) s VB (5 Leica yw],
5 : DM1000); A7t R (H A Olympus 22
A, MY BX43); HLALEIAE A% (3€[E Bio-Rad
INF), A5 . mini Trans-blot cell) ; SR E &=
PCRAX ([ ABIZAH], #1%5 . QuantStudio3); 4=
Atk 2B 24 (1 E Tanon A H], #Y
51 5200 CE); PCRAX (f%[E Tppendorf 24w, Y
F . Mastercycler nexus) ; fHIRIGFRG 4 (LI
BT AR HE A FRA R, &Y. CE1S09001) ;
LT (AR RBHE AR, 5.
Nano-300) .

1.4 #BHE, SURTHF*

/0N BRGE O P AR A 1R S SR FH B AL R 3R 1k 4y
MRTFARA, FSRH R LW Al &
R, B8 H . BFARAMYITF T4, Rk
T AN B WA 28 s . A2 SR 2838 2% 1 Ik
FIFEZE L e ) o AR A 28 A BT AR (ACLT)
AT R T RAA D0 DL 19 I L H ANV TR
70 mg/kg M8 B HEAT RIS, AR E A RO S BR A
FlIEXk, BURE®EG TS NMEAEL em £ 4
WP, B)2F R FHS, FE s By
BT A SR, e B, SRR RS )
i BT T, IR AT IR Y CE SR F AR AT
P KOA AR, HH% BLAR B A7 A KOA g HILE
RHE

ARG 4 JlR & @ KA A . R a2 55 )
BT IRAE4%20, 80 o/ (kg )TEH, HHEN
0.2 ml/10 g; BT ARH KA LT 0.2 ml/10 g 4=
PRERKEY . HAHERIK, FLaHl, SR
ChEg 2 BEp gy vk ) ', BN 5/ AR
TR /N EA 255000, AR A5 50 08
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1.5 WRIRAFA Ty ik

STEGEEHT 24 h, £5 2/ INERAR IR KR 1l 5 I 5
REBE, S EBOSUN TR TEOCT (PR B R o IR S e
B, AR [ T AL SN W, A
KT/ I s SIRHER 78, BREEXT R
1, FARII R Gk S AE - 5 2 i e 4
41, -80 CHAF&H .
1.5.1 RFFEFURZADIARETRELER
o B2 /N ER S B OGS T 2 R [
24 h, WEASHBES 128, HAEE CBERK, —H
HRBEW, AW 4 BV 73T HE 481 S-0
Yett, LAMIERECE HSURHUE . BN BEALEL
3FNS5AEF, 78 400 5 6HE N LIRS B iR
TR, ARG R Mankin's PEAMRE 1 %G R
A HATIES) o
1.5.2 S a4kl g 40P INOS Rk B
B /NIRRT AT A R, R B
BE KA G 12 AP AE S 5% i A i A4 10 min,
H SR H S % N 3% H,0,- HBE s i, &R A
10 min, 7E¥E)5 A1 1% BSA % M F 20 min, &
VEJS R N iNOS —$t, B 1 2 100, 4 CHE
B, EUEEHEmM g (RHR) =EBFEE 2 h,
TN DAB W5, JR AR ZFE Y 10 min, RIKMWEAK
EW L B, 2OLR ST T EH AU B
FIREOL, B3 ~ 541 R XA LR AE (x200) o
B AR SRR B O P AR, 0 R B A
1.5.3 Western blot 3% M| & #: 7 40 22 ¥ MMP13.
COLIl . p65. p-p65. IkBa. p-IkBa Z HMGBI %& &
FA O FREUAS 2 /)N BB O B 4 21 100 mg, #
BB, B0 IS A BCA B Sk il & vk
B, A BRI SR BRI, IRAIE
100 “CHIFA 10 min. Pl f5 HUER AREAR A THLTK . 5%
JEE . PP, TBST WS 43 5l 4 RSG5 SR 7R B
FEFIMARFEFRTAR, MMP13, COLI . p65. p-p65.
IkBa. p-IkBa, HiBELLAI 0 10 500, HMGB1 #i
B 1 : 3000, GAPDH # B¢ b 4] 1 : 200 000,
4 CWFELR, WHEMAZY (1:500), =i
WEE 2 h, VRSN ECL TAEW G FALRE, ff
HImage JV1. 8. OXFZERIEATIKEE(E 44T -
1.5.4 RT-PCRHAEM AL F NF-kB1, NF-kB2,
COL I . MMP13 mRNA &% FRECA 4L/ BRUBEC

TR AZU100 mg, FRECERNA, SRHIZEIEE
TERS I RNA W BE RN A0, 42 MRG0 e sl o) & 6 W
5K mRNA 054 S A cDNA . i FH 96 658 ik PCR A
WAL AT RT-PCR W . L GAPDH 29 A 2 AL IE
SR HI2 220k R G H L A X LBk, 519
WA= T A TR (B3 B A FRA RIS 8, 51T
FIZE L,
F1 OKERPHAHLUHNF-«B]L, NF-xB2, COLT |
MMP13mRNA 5| )51
Table 1  Primer sequences of NF-kB1,NF-kB2,COLII , and
MMP13 mRNA in mice cartilage tissue
R AN
¥ BEbp
NF-kB1 IEM ATGGCAGACGATGATCCCTAC 21 111
JZ1i TGTTGACAGTGGTATTTCTGGTG 23
NF-kB2 1E[ GGCCGGAAGACCTATCCTACT 21 157

A Bk 2l

JZ1i CTACAGACACAGCGCACACT 20
COLIl  1FIi GGGAATGTCCTCTGCGATGAC 21 66
S GAAGGGGATCTCGGGGTTG 19

MMP13  iEfi] CTTCTTCTTGTTGAGCTGGACTC — 23 173
215 CTGTGGAGGTCACTGTAGACT 21
GAPDH iE[i] AGGTCGGTGTGAACGGATTTG 21 123
JZi TGTAGACCATGTAGTTGAGGTCA 23
. NF-xB1, #%H T «Bl; NF-xB2, #%HF«B2; COLI, I
ISR, MMP13, R4 s & i 13,

1.5.5 ELISA x4 s R e i b X 2 B F 11-6.,
PGE2. TNF-a &% SCEZ5H)E 24 h, RITHIR
BROR MR 45 A1 /N BRI R AT RE 2 bR %2 1. 5 ml
Ep& W, 4 CHFE2Nh, MHMMESEIE, 4°C,
3500 r/min (£ 5. 427 em) B0 15 min, WS
BIGH FEIME . WHEIL-6. PGE2, TNF-a ELISA
IR G A A TR
1.6 %it¥Fik

K SPSS 19. 0 X Bl 4748117347, Graphpad
Prism 8 AT HUHEAE K . BRI FF A LA A My
Z550E, FRARER (F+s) FoR, ZAER
FHERZ 220007, PIPTHLECR FH SNK AR . DL P<
0.05 hZEFREAGIEE L.
2 #£R

2.1 BANRBXTREALBRELSF TR
B Mankin's #F 4 Fb 3%

Bl 1. Bl2/8, HE B0 ) S-0 e a25 R R,
PR B NG, RIZTE, PCE
BN, RERSEHE, LERREMT, e abdr; mAA]
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Figure 1 HE staining of articular cartilage of mice in each group (x400)

BT ARA
T ROESL P I RIR R A i .

2 FAU/NROCATECE AL S-0 Y HE (x400)

Figure 2 S-O staining of articular cartilage of mice in each group (x400)

KATECE R AR S, BeE2A B, YA
HEARL], FEHMRE; BB HK. &
ZH OGS D, L I 2858 245 17 e ) o
/NG B DG 23, ea i HES 3R
RO, I 2538 45 1 AR i 2 /)N BRARCR e T R
SL, BRCE MR XTI 22 HE AR A AT D

T2, SERFRAE, BRI SR 200 4%
e AR 4 2R Mankin’s TE4ME 8 (P<<0. 05
B P<0.01); SERIZIE, B & . K
F 2 2K Mankin's PEAR Y FEAG, EIRZE L7
FHEZH P R Mankin's P43 1G858 28 7 I8 i 41
(P<0.01),

F2 AU/NEMOET M R Mankin W53 [L#

Table 2 Comparison of modified Mankin score of knee joint of

mice in each group (43, x+s)
251 LBk Mankin's 143
RFARA 8 2. 40+0. 55
PRI 8 10. 80+1. 30"
L2 38 45 AR f 21 8 7.40+0. 55" )
L2 38 45 17 e 7 1 20 8 4.4020. 89" 9 @

E:oa) SEFR4LE, P<0.01; b) HSEFARALE, P<
0.05; ¢) SRR LA, P<0.01; d) SEEE IR L
i, P<0.01,

2.2 B AR HAEALR T COLI . MMPI3,
p-IkBa/IkBa, p-p65/p65 % HMGB1 % & & ik Ho ik

#3n, SEFARALE, HAIL p-IkBa/IkBa
i p-p65/p651t . MMP13 & HMGB1 # [ £ 5 H#7
&, I COL T A RIKFEML (P<0.01); SHEIAIAH
R, REEKHIGNEL . SFlE4 MMP13, p-
IkBa/IkBa B . p-p65/p65 {H . HMGBI1 £ H ik
FEAR, COLIHEPEAFE (P<0.01), HARZ
T8 2507 2 7 4 p-IkBo/IkB o fH Al MMP13 7 [ ¢
MR F IR W4 AR =4, 1 p-p65/p65 1H = T
258 BRI R4 (P<<0.01) ., & 11 H Uk 1A A
K3, K4, K5,
2.3 B4R BXFRAEALF COLI .MMP13,
NF-kB1 & NF-kB2 mRNA & ik bz

Fam, SEFARALE, HALH MMPI3,
NF-kB1 2 NF-kB2 mRNA ik [ Ft, COLII mRNA
FILTFE (P<0.01); HHAIA LR, WEEL%
i, AR 4] MMP13, NF-kB1 mRNA %35 T F#
(P<<0.053P<<0.01), JRZIELE 74 NF-«B2
mRNA KR F %, COLT mRNA ik T (P<
0.05); SiR&AEK I REAMLIL, RLW%KY
B 720 MMP13, NF-kB1, NF-kB2 mRNA %3k F
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3 HUA/PEBEETHEHLN COLI . MMP13, p-IkBa/IkBa. p-p65/p65 K HMGBI1 f%E 4 33k i
Table 3 Comparison of protein expression of COLIl . MMP13., p-IkBa/IkBa. p-p65/p65 and HMGB1

in knee cartilage of mice in each group (x+s)
215 R COLII/GAPDH MMP13/GAPDH p-IkBa/IkBa p-p65/p65 HMGB1/GAPDH
fix FARLH 8 1. 58+0. 05 1.33+0. 04 0. 2520. 03 0. 810. 02 0. 19:0. 01
A2 8 0. 95+0. 04 2. 66+0. 06" 1. 95+0. 08" 1. 6620. 06 1. 0920. 05
T2 25V (R 1 8 1. 1520. 03" 2. 48+0. 19" 1. 2420. 06" 1. 24+0. 03" 0. 45+0. 01"
L2282 Ve R i 4 8 1.32+0. 10" 1.3520. 12" % 0. 64=0. 04" 1. 5420. 05" 0.61=0. 01"

W COLT, T #IEJE; p-IkBo/IkBa, iR ILAZ P T «B 04 5 11 /B H T «BIHI E M o p-p65/p65, Wiz AL p65 T F1/p65 11 ;
MMP13, S48 13; HMGBI, miEBFEE B,
a) SEFARALE, P<0.01; b) SHEAMHLLE, P<0.01; ¢) SRZLBEKZHINAHEALLE, P<0.01,

% (P<<0.01).

30KD
p-IxBd R ) GAPDH| WD S S S | 36KD
TR BAE 25'1?;721@ e ]
IkBo | "R & 8 S B | 35KD %ﬁgg ;igflf_ﬁj
¥:: HMGBI, %L*ZF%%%EH Bl
p-Pes | W BN s W kD BS54/ R HA HMGBL & H LIk #]
Figure 5 Protein electrophoretogram of HMGBI1 in
Pos |MINNE SR BB s | 64KD knee cartilage of mice in each group
2.4 B Rod P K B R a
GAPDH| s S S S | 37KD 58, SIRTARALILE, BB IMIE T ARAE
F 1L-6. PGE2 fl TNF-o ik i # LiH (P<
BrrspEd I o0 ne e 0.01); SHUMALILE:, RLMAER . MR
AR AR L3848 55 K7 1L-6 . PGE2 Hl TNF-o 6 1k 7K F i 3
Vi p-IkBa, BERRACHP T BADHIE s kBa, %K WE& (P<<0.01); 5l 2830 2% 7 IR 2 4 L
FxBINHIEH o; p-p65, @Qﬁﬁ’ﬂip65ﬁﬁ p65, p65EH. é%{}:’l_l IJEQEIH]‘ j\(ﬁ.?IL6 PGE2%H

B3 HH/PDRBEETHREHL T p-IkBa, IkBa, TNF-ai‘%ﬁyJ@FE%IWEE (P<0.01).
p-p65 . p65EEIEE(7J<[¥l § g s o
Figure 3  Protein electrophoretogram of p-IkBa, IkBa, 2.5 BamhRBATRE AR T INOS Ry
Ko, RFARMEPCEL SR, ol IR
B INOS FIPEANAE ; S IRF AR HE, BRLL/N
R BRI IR, INOS FHVE AN M3 s S REALZH
PRA, il 22 18 25 AR 2H /)N BV R INOS BH

p-p65 and p65 in knee cartilage of mice in each group

COL IT | M. s s e | ([ 7KD

MMP13 —— - - - 52KD élﬂﬂ@%‘%ﬁm&", ?kﬁ,@ﬂ:@//l\, ‘mé’%lﬁéﬁ'?ﬁ%?ﬂj@
ZHiNOS FHME 4R I ek i /D, iR 2838 25 1 IR &
GAPDH | s s— s— — 37 ) ZH AR S R O T

ARG B4 RAE  R2E

fémﬁ;m f%ojj?ﬁ} 3 Wig
R (I - JORRT) 20 RIGR=E, AT
e COLIL, MAYRJE; MMP13, 48 & 13, A, BIRL. FE L AN AN, 8T
B4 ARAVNRBR FACHALZUR COLTT, MMPL W, AR, BN, R, B

H KA

F&F, JEKOAFTEANA , ARSI, M, 5=
WE 6, IEAREANE, KA, HARRYERE
W zakat, A, R mRER, B

Figure 4  Protein electrophoretogram of COL Il and

MMP13 in knee cartilage of mice in each group
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®4 SUUNEEOCTREA1Z10 COLT . MMP13, NF-kB1 fIINF-kB2 mRNA ik H 4%
Table 4 Comparison of mRNA expression of COLII , MMP13, NF-kB1 and NF-kB2 in knee cartilage of mice in each group
(/GAPDH, xs)

2151 e COLII MMP13 NF-kB1 NF-kB2
BFARA 8 1.26+0. 10 1. 03+0. 06 0. 86=0. 02 0.72+0. 11
HEAIZH 8 0. 99+0. 02 2.75+0. 28" 1. 4420. 05" 1. 03+0. 117
2838 45 A AR 2L 8 1. 05+0. 03 2.05+0. 18" 1. 26=0. 10° 0. 97+0. 06
R R 8 1. 110. 017 1.51+0. 07" ¥ 1. 08+0. 04” ¥ 0. 81+0. 037 ¥

H: o) H5EFARAEE, P<0.01; b) SHEEAHE, P<0.01; ¢) SHRALHE, P<0.05; d) SREZLELEHGEL LK, P<0.01.

x5 HH/NRIMIGIL-6. PGE2 I TNF-a 335K b

Table 5 Comparison of expression of serum IL-6, PGE2 and TNF-a of mice in each group (pg/ml, x+s)

215 R IL-6 PGE2 TNF-a
BFARA 8 23.33+2. 31 25.40+5.76 344.97+24.22
HERIZ 8 49. 1623, 81" 80. 60+18. 95" 557. 40+22. 64"
it 2530 45 AR 8 37.13+3. 53" 54.23+3. 98" 455. 54225. 09"
22 2% R 8 28.93+1. 89" ¢ 40. 34£6. 04 © 406. 75+37. 48" ©

e 1.6, F4IEN3%£6; PGE2, HiFIMRE E2; TNF-o, MPRIRIEHF o
a) HITARALE, P<0.01; b) SHERMALKE, P<0.01; ¢) SELEKZHIEAEHLE, P<0.01,
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Figure 6 Immunohistochemical staining results of iNOS in knee cartilage of mice in each group (x200)

KPR, o KOA KRN . KOA J HL AT HE4E
YRS MORE”, B ML CPRHLE, JiE
47 S ETIEN Y, BB . ERGR
ZRFERRIE . gL, L MR AR
Bras g KU i Bl 8 2 3y, VRS, R
PRI EAIDCTT, BRE . ESERATROEN . fhE
grptinn, MOMRZ; P R BAMNTE . o
R HOR L, HL2 G % B R 0 AT R AR
MRk, MERAPHEAR, AKKAHTE, MR, i
AR, XA, WG, WEL K, H
R |2 ol LTI B s S C TN S 0 =
WA 2, IEVIE KOARRHL.

ACLT /)N BRURBE B J2& — Bl O i) 1 ) 5 S B A
ELA ] 5 M N 5 N R 5 ST R A S
I R T A 5T O PR 2R TR A 3B A
) 7R S A TR 1, RS 4 BRI H R AR

H)Z I B, R LAY KOA J BERRAE . A
WF5E LA ACLT BE RN AR A BFFE X 4 TR 5 4 A it
TR A E 4 A B IRYY, T AESE KOA i 2L it
FRAVE HIBLA

COL T 2 #5414 L 5t (ECM) 1) 32 B4 Bl
g7, HEEfR R BT N B0 F 2R
MMP13 J& TR EmE A (MMPs) K%, w5l
EHCE T COL T B AR BRI, HRKT S
BRI R AR E B YIA ", IR AE BN B A
g 2 B ST R BT ECM MR B BR BhER Y . A
o4 R, A4 i M S R m] R
PERE AL/ BLURCE 21 40F MMP13 25 1 & mRNA 23k,
P AN AL R FE A COL T M KL, H )
TR L A AR A, R R T A 45 1 34 ]
i COL Il mRNA 3k 7}, #F1 FEAK T 80 ECM
R A Ko R PR 20 K 2 ) Mankin's 34325 S 42



‘? EA2E 202345 H % 64 55 9 W Journal of Traditional Chinese Medicine , 2023, Vol. 64, No. 9 + 945 -

TN, U 2R TE 25 A AR o B R AR e R T R RGN R
ST B SR BIERS, Hoh iRl 45 1 i
AR, R, IR 208 4 7 ) K e T
THREAD AR AL /N AR P iNOS FHPE SRk i, JERE
I 1ML 3 48 5E R 7 1L-6 . PGE2 Fil TNF-a (1 7K -,
Horpo R A RCR T O R, IR S0 U ] 2R iR
KOA /NRARAE SN, S TTAEZE KOA B & JE .

R RACRIE NS ZFHEME, H
W, NF-kB R EE R T, ol LT K E SR
S5 F AT R LA LR R «B
(IkB) MIFERIF, NF-kB LAAESS P A7 T L
S ARHE T b Y SRS BRI, IkBEEH
WEEAR , (RS B NF-«B &2 S YR B 40k, %
LA T . R T ik
WA KW 75 RE, Btk ™ 4 8 PGE2,
iNOS. TNF-a, IL-6 F MMP13 25 [R5 i o 8 5G4
ROKRE > BRI C AT IESE NF-kB {55
%2 5 KOA 5 B /)N B BEIE R >0 WF9R R,
HMGB1 Al {E 2 RN F, #0% NF-kB {5 515
S o O (1251 2 = e D T Rl 1) VAR 1 I |
HMGBI1 4 5 i NF-«B 38 [ 7] 9 5 R 1 20
ARG AEL 3 S B A — A I 1% 3 A 24 R )N
FOKOA FR/EHT . 25 Won, IR4E 4 7 (K7 =
Ko )4 By ] U] p-IkBa/IkBau . p-p65/p65 18 M
HMGBI1 25 BRIk, Horb i 2830 2% 177 5 77 o 20 7
T p-Ik Bo/Ik Bee {7 11 A0 4 AR T 1R 4838 26 4 11K
FIELLH iR 2838 45 07 IR 5 241 R 9 p-p65/p65 i
BV 4 3 5 T4 45 1 1) e B g 5 2 44 ]
FEARNF-kB1 mRNA ik, HL IR 40 4% % & 0 i 4
RORTE W, [RIEF, RZE %7 R EALis T R
NF-kB2mRNA ik, MfiiHl 55 T NF-xB {5 5
PTG ALK o LTI, FRATTHENN R 2838 457 1] el
10§ HMGBUNF-wB {5538 i, 182> 9 0% 1 1)
B, NI R H5E 008 I O 10 R BRI AR A
HEr R E K R E A,

ZE LT, IR ZE 45 A RENS A R ] S RE RN
M KOA B IR AR, B AR s AR S N
T IR O RERAMER], HAEHIPLEI AT 68 5 3]
HMGB1/NF-kB {5 538 B AH G . SRR 9L &
TR e . R, S Sk B 4y
B, X DA 4 T Z A 7] v B I 2838 4% 17 %7 KOA 1)
R AN, ARSI R X HMGBI/NF-«B {5 518
B FWHE S AT, TR 2S5 TP ADUR FH 2 R R
BE . ARG B 2R O BHE Sl A ik — 2

T Sk o
&% 0k

(1R B 2 e B R o e W AR, v B2 P 251
FHEEI I3 231 AT R A2, E G ARSI K B “EF7E
ol GRIAEBE B ) , 45 . b 1Y RI297 98 S (2021 4F
WO, shfed R, 2021,41(18): 1291-1314.

(2] LG, dk . A REE M. s b E Ry
H AL, 2016:372-373.

[31Iens , $E 5, AR, % . JET GBD A IE I
BRI RIE AR IR S S A [T BRI =
2#,2022,45(10) : 1753-1760.

[4]GLYN-JONES S,PALMERAJ, AGRICOLA R, et al. Osteo-
arthritis[ J ]. Lancet,2015,386(9991) : 376-387.

[SJHYOCHOL A, JUN-HO L, JIN MC, et al. The relationship
between beta-endorphin and experimental pain sensitivity
in older adults with knee osteoarthritis[J]. Biol Res Nurs,
2019,21(4) : 400-406.

[6]WU X, MI'Y, YANG H, et al. The activation of HMGB1
as a progression factor on inflammation response in normal
human bronchial epithelial cells through RAGE/JNK/NF-
kappaB pathway [J]. Mol Cell Biochem, 2013, 380 (1/
2): 249-257.

[7IBR/R . R0 28 7R 97 I G 48 (SR REIE ) /Y I
RWLZED ], Fat: g st R 25K %% , 2020.

[BIVFME IR, Bt , o e, 55 . IRZE 2 0/ BB %
R I AS S M VEGF \MMP-13 | HIF-1a 51550
R L) ], 215 R, 2020,37(6) :6-12.

(OJVFar B FIE IR, 45 . TRl 2 X R G T R A%
BN VEGF/VEGFR2/ERK 1/2 55 38 s (s mn [ 1 ). o
[E SZ 56 7 724 4458, 2021,27(13 ) : 28-34.

[10]JKAMEKURA S, HOSHI K, SHIMOAKA T, et al. Osteo-
arthritis development in novel experimental mouse models
induced by knee joint instability [ J]. Osteoarthritis
Cartilage ,2005, 1 3(7):632-641.

[11]QIAN JJ, XU Q, XU WM, et al. Expression of VEGF-A
signaling pathway in cartilage of ACLT-induced osteoar-
thritis mouse model [J]. Orthop Surg Res, 2021, 16
(1):379.

(2] . ey 25 B Ty e (M. dbat: AR TR
Jitkt, 1996:1103.

[13]PATEL DV,SAWANT MG,KAUR G. Evaluation of anti-
osteoarthritic activity of Vigna mungo in papain induced
osteoarthritis model [J] . Indian J Pharmacol, 2015, 47
(1): 59-64.

(14 ]P93C, e =, B, &5 . s kR B 2 iz 45 B iR
BRI B R A ARV IR ], )i p s, 2018, 36
(8): 8-10.



+ 946 - "P EA2E202345H 5564 55 9 W Journal of Traditional Chinese Medicine ,2023, Vol. 64, No. 9

[15]LUO Y, ZHANG Y, HUANG Y. Icariin reduces carti-
lage degeneration in a mouse model of osteoarthritis and
is associated with the changes in expression of indian
hedgehog and parathyroid hormone-related protein [J].
Med Sci Monitor, 2018, 24:6695-6706. doi: 10. 12659/
MSM. 910983.

L16 AR Ju8h, ShEESL, T, 55 . RWARCE IR LY
PRI )] PR EE R, 2022, 30
(3):78-84.

[17]YAO X,SUN K, YU S, et al. Chondrocyte ferroptosis con-
tribute to the progression of osteoarthritis [J]. J Orthop
Translat, 2021, 27: 33-43. doi: 10. 1016/j. jot. 2020.
09. 006.

[18]CHENG T, BAI J, CHUNG CS, et al. Enhanced innate
inflammation induced by anti-BTLA antibody in dual in-
sult model of hemorrhagic shock/sepsis [J]. Shock,
2016, 45(1) :40-49.

L19]E 3, E S, 2% 3, 45 . microRNA-223 Ji4% NF-kB
15 530 BT I T R WF R L] b I s
iz, 2022, 28(11):1706-1710.

[20]TANG Z H, PENG J, REN Z, et al. New role of PCSK9

mation, 2019,42(5):1754-1766.

[22]LI D,LUO F,GUO T,et al. Targeting NF-kB pathway by
dietary lignans in inflammation: expanding roles of gut
microbiota and metabolites [J]. Crit Rev Food Sci Nutr,
2022:1-17. doi: 10. 1080/10408398. 2022. 2026871.

[23]DURAND JK,BALDWIN AS. Targeting IKK and NF-kB
for therapy [J]. Adv Protein Chem Struct Biol, 2017
(107):77-115. doi: 10. 1016/bs. apesb. 2016. 11. 006.

(24 J4AT  BRAEAE VP AT, 55 . WUz gl 3 I 01 2/ Bl
R IRAZ R NF-xB UG 9S2R [) ], IR AA T 7 e
i, 2021, 37(6):25-33.

[25]KANG R, CHEN R, ZHANG Q, et al. HMGB1 in health
and disease [J]. Mol Aspects Med, 2014, 40: 1-116.
doi: 10. 1016/j. mam. 2014. 05. 001.

[26 JCIPRANDI G, BELLUSSI LM, PASSALI GC, et al.
HMGBI in nasal inflammatory diseases: a reappraisal 30
years after its discovery [J]. Expert Rev Clin Immunol,
2020,16(5): 457-463.

[27]YANG Y, YANG L, JIANG S, et al. HMGB1 mediates

lipopolysaccharide-induced inflammation via interacting

with GPX4 in colon cancer cells [J]. Cancer Cell Int,

2020,20:205. doi: 10. 1186/512935-020-01289-6.
(285K &3y, W, £5 %, %, K Ri@ i H#% HMGBL/

TLR4/NF-kB {5538 4] & 4 i 4 1145 78 A B 48 A [N

THIFZWILT]. hERRE AR, 2022, 38(24):2992-
via inhibition of the NF-kB signaling pathway[J]. Inflam- 2996.

in atherosclerotic inflammation promotion involving the

TLR4/NF- kBpathway [J]. Atherosclerosis, 2017, 262:

113-122. doi: 10. 1016/j. atherosclerosis. 2017. 04. 023.
[21]JIA Y,PANG C,ZHAO K, et al. Garcinol suppresses [L-

1B -induced chondrocyte inflammation and osteoarthritis

Effect of Wenjing Tongluo Decoction (ifi#i#%:%) on HMGB1/NF-kB Signaling Pathway in Knee Articular
Cartilage Tissue of Knee Osteoarthritis Model Mice

QIAN Jiajia', XU Qi*, XU Weimin', HUANG Guicheng'

1. Nanjing University of Chinese Medicine, Nanjing, 210023; 2. The First Affiliated Hospital of Anhui University of Chinese Medicine
ABSTRACT Objective To explore the possible mechanism of Wenjing Tongluo Decoction (J25584:% , WTD) in
the treatment of knee osteoarthritis (KOA). Methods Thirty-two mice were randomly divided into sham operation
group, model group, WTD low-dose group (Group WTD-L) and high-dose group (Group WTD-H) , with eight mice
in each group. Except for the Group S, the KOA model was established with anterior cruciate ligament transection
(ACLT) method. Four weeks after operation, Group WTD-L and Group WTD-H were given 20 and 80 g/(kgd) of
WTD by gavage, respectively, while Group S and Group M were given 0. 2 ml/10 g of normal saline by gavage, once a
day for 4 weeks. The pathological morphology of the cartilage tissue of mice were evaluated through HE staining and
safranin O-fast green (S-0) staining, and the pathological changes were scored according to the modified Mankin sys-
tem. Protein expression of matrix metalloproteinase 13 (MMP13), collagen (COL Il ), high mobility group box B1
(HMGB1), and nuclear factor kB (NF-kB) pathway in articular cartilage of mice were detected by Western blot. The
mRNA expression of COL Il , MMP13 and NF-«kB were detected by qPCR method. Inducible nitric oxide synthase
(iNOS) expression in cartilage was observed by immunohistochemistry, and serum inflammatory factors prostaglandin
E2 (PGE2) , interleukin 6 (I1.-6) , and tumor necrosis factor & (TNF-a) were detected by ELISA. Results Com-
pared to those in the sham operation group, the articular cartilage surface in the model group was damaged significantly
with obvious defects of cartilage layer, and the modified Mankin score significantly increased; the protein expression
of p-IkBo/IkBat, p-p65/p65, MMP13 and HMGB1 in the cartilage tissue, the mRNA expression of MMP13, NF-kB1 and
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NF-kB2, positive expression of iNOS cells, expression of serum inflammatory factors 1L-6, PGE2 and TNF-a in-
creased, while the protein and mRNA expression of COL I significantly decreased (P<<0.05 or P<<0.01). Com-
pared to those in the model group, the pathological morphology of cartilage tissues in Group WTD-L and Group WTD-H
were improved, and the damage of articular cartilage surface was reduced; the modified Mankin score decreased, as
well as the p-IkBa/IkBa, p-p65/p65, MMP13 and HMGB1 protein expression, MMP13 and NF-kB1 mRNA expres-
sion, serum inflammatory factors IL-6, PGE2 and TNF-a expression levels in cartilage tissue, and positive expres-
sion of iNOS cells, while the expression of COLII protein increased (P<<0.05 or P<<0.01). Compared to those in
the Group WTD-L, the modified Mankin score, p-lkBa/IkBaand MMP13 protein expression, MMP13, mRNA expres-
sion of NF-kB1 and NF-kB2, serum inflammatory factors 1L.-6, PGE2 And TNF-a expression in the Group WTD-H sig-
nificantly decreased, while p-p65/p65 value increased (P<<0.01). Conclusion WTD can significantly improve the
pathological morphology of cartilage tissue in KOA mice and delay the progression of disease. Its mechanism may be
related to the inhibition of HMGB1/NF-kB signaling pathway and the reduction of inflammatory responses.

Keywords knee osteoarthritis; cartilage degeneration; Wenjing Tongluo Decoction (%5 %:1% ) ; HMGB1/NF-«kB

signaling pathway ; inflammatory factors
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