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E T NLRP3/Caspase-1 18 EE#R 1T 1 71 Xt R BB 2 T R EE 40 B B9 22 Ml

TR P PR 2 KR m A REEBEH 0 —FE (F8JH 350004)  sKRELRE™ X Bt BAERC ZEHHT RSO
PUIE R 573 7

O E]1 B WEHITINBEEXRTR (KOA) SHH NLRP3/Caspase-1 38 B 1998 4245 FI b PR 40 M f= T i 52
FiE A 24 FUBE 2 ke, AFIRh 6 AN TR R 3 A, rRlhE AW, BEH, HIA. B
HA S H, EHRITERMBR Videman E AT €, EENHE 6 ., = AHEATREE. F71H LIS F L S AT 4 7T i
W, B W, BT 3 s A A MBIENA E R SR, AT RAEIURTT A . R HE e OB R A FBUE s IR R
H Caspase-1, NLRP3, ASC. IL-1BmRNA M AWML, HR 2 QA PCH S M5 Mo 10 76 O/ SE 5 b, 2R 0 A X
W, BREWBONEW, MABEWEE, SAHREMRERER D, BAomRSEARES), RIZMIMBB, MAENL., 5K
RIGUAHLL . BETHECE RMBOUH . HERE MBS AR, H %, WEmask, SEAALKR. BAH K HH
Caspase-1, NLRP3, IL-13 mRNA Fik i # i (P<T0.05); SAMAH i, # JHBE T HL Caspase-1. NLRP3, 1L-18
mRNA FIKEEFE TR (P<0.05), 5% HH L, BAH T RK YT HA Caspase-1, NLRP3, IL-18 mRNA il Caspase-1,
NLRP3, IL-18. ASC HEHFEHIKFBEFE (P<C0.05), £ 7T WG S iCE 4 M HEP SRR 20 ol 3, 3CH A 4 i 2,
Caspase-1, NLRP3, IL-18 mRNA £ Caspase-1, NLRP3, IL-18, ASC &HEH EA/K T BE TFH (P<<0.05), #it HTZL
BB A JIIGR YT KOA, SESRECE R, TS RE IR . AR AL 7T 58 2 5 T BURCE A0 IR B T, DT RRAIR 56 39 9 &
E A FOR 52 B
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Effect of acupotomy on chondrocytes in rabbit knee osteoarthritis based on NLRP3/Caspase-1 pathway
ZHANG Liangzhi, LIU Hong, XIE Ziyi, LI Yangyang, YU Wenying, LIU Jin, XIU Zongbiao. Second Department
of Orthopedics-traumatology ., The People’s Hospital Affiliated of Fujian University of Traditional Chinese Medicine ,
Fuzhou, Fujian 350004, China

[Abstract]  Objective To observe the effects of acupotomy on the regulation of the NLRP3/Caspase-1 pathway and chon-
drocyte pyroptosis in rabbit cartilage with knee osteoarthritis (KOA). Methods Twenty-four male New Zealand rabbits, all
aged six months, were used. They were divided into three groups using the random number table method: blank group, model
group, and acupotomy group. The modeling method was fixed by the modified Videman method for six weeks. and the blank
group was not fixed. In the acupotomy group, the transversal tendon lesion was treated with needle knife, once a week, for a to-
tal of three times; the blank group and the model group were not treated. The morphological changes of cartilage were observed
by HE staining, and the expression of cartilage Caspase-1, NLLRP3, ASC and IL.-183 in the cells were detected. Results The
chondrocytes in the blank group were uniformly distributed in the cartilage matrix, with relatively smooth surface, clearer hier-
archical structure and clear and complete tide lines. In the model group, the number of chondrocytes was smaller, and the distri-
bution was uneven, with defects in the surface layer and disturbed tide lines. Compared with the model group. the cartilage sur-
face of the needle knife group was smoother, and the chondrocytes were more evenly distributed and arranged, and the tide lines
were more complete, Compared with the blank group, cartilage tissue Caspase-1, NLRP3, IL-18 mRNA expression was signifi-
cantly up-regulated in the model group (P<C0. 05); compared with the model group, cartilage tissue Caspase-1, NLRP3, IL-18
mRNA expression was significantly down-regulated in the needle-knife group (P<C0.05). Compared with the blank group., the
expression levels of Caspase-1, NLRP3, IL-13 mRNA and Caspase-1, NLRP3, IL-18, ASC protein in rabbit cartilage tissue
were significantly increased in the model group (P <C0.05). Chondrocyte alignment was improved in rabbits after acupotomy in-
tervention compared with the model group. the number of chondrocytes was increased, and the expression levels of Caspase-1,
NLRP3, IL-18 mRNA and Caspase-1, NLRP3, IL-18, ASC protein were significantly downregulated (P<C0.05). Conclusion
Treating KOA with acupotomy based on the theory of meridian theory can delay cartilage lesions and improve symptoms. The
mechanism of action may be reducing the intra-articular inflammatory mediators by intervening chondrocyte pyroptosis.
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B L % (kneeosteoarthritis, KOA) I FR fx % UL
RO M B O, RS BN T BRI . W &
BREM, KOA B ERRREZFERIGEHE, N 2005 4 5
2015 4F, KOA M £ L7 T 32.7%, H i g i iR
KOA 1% A 8. 1% . £ J197 L TE KOA 19 5 v 1 i I
PRIGYIT R 32 J7 o it AR B BA R I R Hh Rz
RIS REIRIT. R CET 5 U1 BOREAE
A LRSI, JTLURTA, PR T AT JTiE
WS ST, W D BOROR AL AR 53 A S 2 il A B
fift pe B [ R, DT S 1 T B R 32 R AR N 0 1 S 56 A
HA TN E L,

WFFE % B], NLRP3/Caspase-1 A 5 1 % & 40 i £ 1=,
SN RO A SN, IO R AR R R T 4k
RAESRBHETERZEDY, £ 17 M T % 1E AL
Al g5 NLRP3/Caspase-1 il I - & MM ET-F KL,
M, ARSI T E# ST KOA R, M NLRP3/Caspase-1 il
B R ECE MR TR A AT, AN TR YT KOA T
FIHLH
1 #REFZ®
1.1 ##:

1.1.1 ez, 24 FSm g e it ve 22 %, 6 i,
R (2.0£0.5) kg, WFRNTTT FEXAEVRHEAR
Ad [FAIES . SCXK () 2021-00117, Z&FEAH H % 1
G E MR A R A A [958 sh W i P AT HIE . SYXK ()
2022-0002] (Zh¥AMIES : 20230228Ceez0102000426) 1Y\,
Wt aE, MR, IR . 1B KA AR
PuAT. EmRMRESE LR, SRR ST, JF N B
MU R L s (dl . BBAL . 1A, B4 8 1, A&
S T A A 4 A AR RO B R S S B
FIME B2 By &b (L5 . FJABR2021121301), SZ80ad
T XT3l iy 25 R b 39 X 85 BRI KA OC 2 W Al T R A B A
T,

1.1.2 EIKH . mRNA B SHIAF & Ob B b5yt
70, CW2569), miRNA ¥ St & (b E L st Ry it
CW2141), Trizol (2 E Thermo, 15596026), DM2000
Plus DNA Marker (fv[EJL 505 R4, CW0632), Ultra-
SYBR Mixture (FPEJE TR 40, CW2601), %8R Ykt
(hEJE R, PB11141), Tris ZBRHLIKZE MK (50 X
TAE)  (h [E Abiowell, AWR0124), RIPA ZLf# W P
(abiowell, AWB013), #HFHBEFIHIF (hEIE &KL,
583794) K 4 W MR W40 1 7 (H E abiowell, AWHO0650),
SuperECL Plus GHE#U & YW H [E abiowell, AWB0005), &
W ChE FEEE. BW6D, E8K CPE FEEE,
BW-62),

1.1.3  SEEAS: — [T R /N T] QLW % R E R
JPREMA PR A R, 0.4 mmX40 mm), SRR HEE.OHL (h
E W M4, H1650R), %06 1t RCP % (3% E Thermo,
PIKOREALY96), %% PCR #2 (2% @ Thermo, SPL0960),
kA (R EJE RN —, DYY-6C), Hyk# (dEde 5N
—, DYCZ-24DN), # AL (fpE L 5N —, DYCZ-40D),
FEHL M P B T RS, BMJ-A), 1AL (WL 41

e A, YD-315), AEWRE B AL Cp E B R
W%, BioPrep-24), ¥ RKIGMAR RS (h E 8, Chemi
Scope6100), =4 F AT (PR EFEEXHEARF LARL
A PRI KA (RT3 & A BRA D .
1.2 FAik:

12,1 Ul 5Ee. M2 RARENERE L HE, #%
AR I 95, RIS T RES N2 A, A
A, EHoId, UK 8 R, SHAANT T, RAL., 4]
4R FA AT A BT 58 9 20 B Videman 3 458 6 J8 . %
RFIMENE EEAR L, HAFEREERN, HaaTa
B A0 e B R R 28 28 0 A e, RGBSR EE A B 0°
WAL AL, BROCTTIE M 607, SR SR K B i S 0 HY IR TR 48 S8 AE
A EFRE, R Lequesne ¥ AT PEHr, Lequesne
Wor =4 5y R T

1.2.2 TP 25 [A4RSEAT B R E TR YT . BRI 4R M
MR Videman AT HE, AT E IIEIT. TR A
K Videman 3% $EA7 B 52, RIS o R4 00 2 )00 I 615 4 71
g kb S 4 B n, AR S B R AR, BEIUVA T RS T
I3, fRAN L R BT FEE R AL TR LA ) T . A
G JJAEIR YT SIS 3 i, SRS AR TC I I, 4R AR I A
THFE, M 0.4 mmX40 mm & JIWMR, T 023 B Ik
HEEF T B TIHGE R AR AL B TE . AT ER A I IE MR, JE AR
it 0.5 em, #AESS RS F IO B T AR Bk H R HE AR 02 1 min,
FEETH k. P 3 A,

1.2.3 Wb FHIITWEHRE 1A, 28RS E %
kA SR ZEAR BT, i A M DT, B HE R 2 R DG
HHECE AN, MAMEHRACK PR HS LA . B4l
EER h T, SRIGHHE T AN Z R P RSP EE
72 h,

1.2.4 HEREGECHEMERTES. REAEBRLTKE YL
BHEEA %L RIPEERFE 24 h, 10%EDTA it )5 58
B, ERARAEEY A, PR EAGRE, Jra
. ik, R E R BB,

1.2.5 RT-PCR K Ml # & 4 i Caspase-1. NLRP3. IL-
1BmRNA %Kik FCHALFTAME, Trizol LB RNA,
EONNOCE T E W, I B KA, gL
mRNA NHAR, #%F cDNA, cDNA B T-20 CHEHTE.
PCR B MK RN 30 ul, HPEERAKR 2 ul, 5194k
F28pL, FIW BT ER AR EARA RS REIT.
PCR & J 4. 95 °C10 min, 95 “C15s, 60 °C 30 s, 40
A, RAMNE & 22 kT . & 597 5
M1,

>a

N

i

=

x1 BEEMFIIER

FE A GIRY/ ) P/ bp
Caspase-1 F:. GCCTGGTCTTGTGATGTGGA 159
R: TGATAGCACTCTTGGCTTCGT
NLRP3 F:. GTGTCAAGACCACAGCTCCA 147
R: GTAATTGGGACCATCGGCCT
1L-1B F. GAGGCAAGAGGCACAACAGA 167
R: ATCGGGAAAGGCAGGCTAAC
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1.2.6 Western blot £ Il 4t 3K & 41 21 Caspase-1. NLRP3, K2 BASWBALR Caspase-1, NLRP3, IL-1p mRNA
ASC, IL-1BEH RSB A8 M ML RR AL BEA, Fiktk® (n=8, x*s)

A TEMED J& #il &2 . 8 A %E &R #E 47 ik . NC JREL IR 15 Caspase-1 NLRP3 11

—¥i. ZHiMEE ., EDL B E B, KRR MR A
F F Quantity One £\l K BE 50 8 504 04790 7

1.3 it 4: R SPSS 23. 0 4k #E 47 504 4 Hr . 3
BRI M IEZS 40 A ok FHE7R . Al1A) iR B &R 07 2 4
Br. PIMLLECR ] LSD-t #285. P<0.05 A 22 R A Git %
=,

2 &R

2.1 EWER: TRHMSHARRERY, HEE. KR
w8, RHIET,

2.2 BRBALHELAGRSEWNE: FHAKE
H AT A AR R R, AW, R R Gl i
T TE W, SR R AR B>, B RS R A
¥, RIZHABA, WILER., SEAAML, 141K
HREEOCH, B MM RIS, HEFRRE, WL
Borsk (B WH=,

iip ke

254l 0.962 340.074 4 0.958 440. 099 0.981 240.078 8
MERI4]  3.821 94-0.216 5% 3.004 94-0. 107 6* 2.920 240.073 4*
T4 2.156 740.367 17%1.834 840.395 7% 1. 766 740.099 1*#

W *» BRESEHAHAXIL, P<<0.05; # KR GHEBAXN L, P
<0.05,

2.4 Western blot #& | %2 X & A & Caspase—l
ASC, IL-1BPEEHMRIEKE: SRR E
1. NLRP3, ASC. IL-1B E X # ik w@m@z * 3, 5=
P4 Mo, R4 #50B 41 41 Caspase-1. NLRP3, ASC, IL-
IBEAREEFE LW (P<<T0.05); SHAA L, £ )41
NLRP3, ASC, IL- 1B EHFREXRET

NLRP3,

H 21 Caspase-

R 22! Caspase-1,
P (P<<0.05),

FTAA HERA HI4

2.3 QPCREW KB AL Caspase-1, NLRP3, IL-1p%  Caspase-l - — - 30kDa
mRNA B3R IZKF: %A %K H 4 A Caspase-1. NLRP3, i .
. NLRES - — H0kDa
IL-18 mRNA £IKHLE L% 2, S AH LR, HMHKE
414! Caspase-1. NLRP3, IL-18 mRNA £ik 8% i (P< ASC e e — 22kDa
0.05); 5 £ A 40 b &, £F J7 4 R4 4 4 Caspase-1, S—
NLRP3, IL-13 mRNA %3k 3% Fil (P<<0.05). 1L-1p - --‘ 30kDa
B2 3 A% EHEA Caspase-1, NLRP3, ASC,
ILIPEARIES
£3 3ABRKBALE Caspase-1, NLRP3, ASC, IL1f
EARIELEE (n=8, x*s)

21 41 Caspase-1/actin NLRP3/actin IL-1B/actin ASC/actin

FHA 0.146 740.020 8 0.083 3+0.015 3 0.140.01 0.103 3+0.005 8

H TR 4 0.4840.045 8" 0.456 740.015 3" 0.566 74-0.025 2" 0.373 340.037 9*

LIWAE:] 0.296 7£0.032 1* % 0.293 340.040 4* % 0.356 740.157* % 0.2240.045 8*#

H. x BRGEAHME, P<<0.05; # FRGHEMAX L, P<0.05,
3 iTFi JEE SR T 4R B A DG TR B, ARG G 49 W v 5% E I 1)

BEE R R (KOA) W IR RILA, EEF
AN TIRE AL 2Rl . AR . i 37 PR R AROR AR 3% o 2 B 2
BRE, AN, %%%k%%w S A A0 2y
R AR 2R i O 2 RIS B AR A A R S R T R
KL KR BT L B AR S O A T AR
oy H T B AR BRI éEHHE, MR ZAL
BRARAT . WOSORIZE vh ) LAY R TR KOA LSRR
P05 S O B SO A O R F’lﬁﬁﬂ:ﬁ KOA W% H
MY, E KOA B E 2 -1,

Yang 55U HIRF SRR B, B DR ST AT LUGE G A G
JA) B A 2 BB . U O Y R TR D R R SR 1Y A A B
J7 s DT A A A ) ISR DG T B 2 A, ORI
T AR AR E T . AT BA TG PRAT SRR T, 0
RERS T4 Ml e KOA B RN, IR R RYTIRE. s

AR TR Zlilfy\%ﬁﬂlﬂ?f%%%ﬁﬂ?ﬁfﬂuiﬁ
KOA S CE 40T B WK, 5 v 40 A 15 4 sl 4 g 94 o
B AR R RS T

40l E Y PRRs 2 2 fF 5 B, F5 KN4 %
NLRP3 # [ M IL-18. IL-18 Rk /9 L 18, BE 5 BL B
NLRP3 % F. ASC Fl pro-Caspase-1 Hij & IE 5 B A 7 Mk 1Y
NLRP3 R H:/MA, 7K fi# pro-Caspase-1 K i 4 JE 2, Caspase-
1. ¥IE M Caspase-1 #— 0 R #EHYIH) 1L-18, IL-18 Fl GS-
DMD fE . IL-18. IL-18 My A4 Wb S e 1=t A B
JELE IR FW . BRI p R CE H 4 Caspase-1. NLRP3, 1L-
18 mRNA Fl Caspase-1, NLRP3, IL-18. ASC # H ik K
ERFETE . T T UG RACE AR HE T AR AL . B
%%mﬁﬁﬁz,mmeNmm‘mmmmmﬂ
NLRP3, IL-1B, ASC 4 H ® ik KV B % T,

Caspase-1.
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UE BT EF T 0] UA R OG3OS . SE IR 45 R R IR 1
ZF NLRP3, ASC Fi Caspase-1 3k ¥, 417141 NLRP3,
ASC 1 Caspase-1 ik T, BEBIEFJT T H0G 97 KOA 51
P KOA v NLRP3 & /MAKE, Mdlds s a X,
Xy #E— 25 W R AR TR DG e R R L g

gi bRk . BT A A M A T1R YT KOA, B
B, AR AL AT g2l o T U R T, TR
IROCTY N S AE A Bk S B
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HMGB1 £ R #&EFERAE LR ERELEEPERTR

TR RTS8 EBE AR (RN 350007) R Ky

L 21 BHW

X/ AT A

SrHT HMGBI R 75 75 BR L b 52 9] B b id FE vh i 3238, FF I 5 B-catenin BYAHGE, DIR

I8 T8 BRI B AL s Ao RO IR R IA T IR A0 B Al . ik BEEUIRBEWGA AT FE VI BR R 0 IR L R A 8
B, WORAEA N BUREAR R AE A 2, B A N AR IR A g S i 2, O DA A 9 - A BRE 52 IE 8 B R + 5 L&
FHRX R4, R qRT-PCR #&1] HMGB1 3 [H f % ik K ¥ ; Western blot 4l HMGB1., E-cadherin, Vimentin, B-catenin
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