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40 ng/ml) i S ST K RECH 4 B9 B TR, L TNF- (0
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ern blot 6 I K B 40 M 5 T 15 5 AH DG 1, B Fe AR
WA ELISA WA 0 40 i 1% 37 Bl v IL-18  IL-18 A7k
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5 K BB 20 M T 4 2 U 13 (MMIP-13) 383k 13
Col Il Fikyk />, GSDMD ¢ e FK ik ok, ¥5 35 L& W 1L-
1B TL-18 /K3, &5 50 an i b ik, S i s Mot dk . 28
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ESCHER™ 5 OA PSR M BEALHIAR G JF L
SRR BB AE . O A 6T A £ T T Y
W Z 4R T OA T AL | B a4 i, 2001 240 Y
FARBTITHD

SET MR T-7E OA B AR it e v A,
PR ST R0 200 0 T ) A AL, Xtk — 20 B B
OA R BIALA , PEHT FITHE OA 3677 259 BoA B 22
%LXO H[P ’Eneﬁu jﬂ: HHF o ( tumor necrosis factor-a,
TNF-a) J£Z 5 OA B H B4 R PEANM P 5, 7T 3K 5l
RACPIR SN | 5T B R AE F o3 A AL I 5
PR TR AU R VR A W A 1 S R L R
AN AT RSN 3R LR [R] BT R B TNF- 5,
B OA TUFRIT , i 8 HH AR 2 B K1 200 A T A Ak
BB, gt — 2L B OA K AR G 1B 6 9T OA 1Y
L3I I RO A AL R B S0

1 #MREFZE

1.1 SEIzh# M SPF 44 SD K, A f i 2y
120 g, ZHRUE SR sh P b0 4R B A8 HIE S - SCXK
(f5%)2017-001, 2= 5256 38 i 2 R R R 2= I R 24
PO Fiv sh ) S0 A8 BRHR A 2 5Y 25 b (2 5 . PZ-
2020-044) ,

1.2 FZ=RH 1 ARAEEE A 26 E Sigma A
REUTL-1B TL-18 B S e 17 & W A i g 24
F]; TNF-a 1 F 32 [E Peprotech 2 Al ; PUBE IR L A% F5
FH F-kB p65 ( Phospho-NF-kB p65, P-p65) i A&
FAt p65 Pk Ry L CST 28 ) 7™ i s B DK ATl
1 (caspase-1) HLAK X Pt gasdermin D ( GSDMD ) Hi {4
N[ Proteintech 23 B 7= i U T IR 45 & 5 R 1k
LEMY I RE Z R 8 A 3 ( nucleotide-binding and oli-
gomerization domain-like receptor containing protein 3,
NLRP3) LA KA B-actin HLH 5 [H Affinity 23 ]
77 U BT 4 JE 2R 1 13 (matrix metalloprotein-
ase-13, MMP-13) Hiti& Je it 1T B (type 11 colla-
gen, Col I)#TiA&K3E[E Novus 22 HI™ i,
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1.3 FENE LUK (S, Infi-
nite M1000 Pro, %ij+- Tecan /A7) ; 96 M2 KGR
B Z5E (B ImageQuant LAS 4000, 25 [E GE A #]) ;
HOCIER A WM (5, TCS SP8) f8]'E LED 1%
BE (S . DMl (TEEE-RAED) s A S HAfE i
BE (45 ; GeminiSEM 300, fE[EI#5 H] A H] ) .

1.4 XBWFHE

1.4.1 #Fmpaes i B HHFRIIFZEE
IR BRSO 0, J0 TR MR R B9 0 DG i B e
FAEMF KT mmx1 mm x1 mm jC/J\,jJI]/\ 0.25% i
B ABEE T 37 CREAATHAL 40 min, F 0LE A5 57
FEZ L EBHE AL S, A 0. 2% 11 R Bl 37 C
FEAANARZLIE AL 2 b, Z5 05 B AL R BOR A, B
O PBS HE &, FEE L, A 58 4 15 77 43 B4 Pl
S R R B R D 3G 5%, 48 h JEE IR, FF
2 R Tl e AT A AR AR R = AR LA PN AR A 4
HTIRE58

1.4.2 #AFmiekg DUWHERRERGS Cl I
B AU e A T A B I S e . SR 74
A 0B G BE 5 B 55 38 L4 % 22 3R PR [ E 20
min,3 % i A ZEE FFE 10 min,5% BSA 4]
10 min, @l Col T —¥i,4 Cidk, BiREWnA
WEMCH 90, =R T H 30 min, DAB I {4,
IAKE R e 0B L REBEK , P et o BB A
2 W fleE P LERIR A IRIC S, X T F R e £
[ 52 J5 FH PR R I e 45, 5 min , B 2B K O T
TFH, PP e A

1.4.3 CCK-8 xtem4kF ey Hl&di
Bk 96 FLAREFLINAS 000/~ 4L, 5378, 4t 7645
B 25T TNF-o (0.5 .10 .20 .40 ng/ml) A [f] ¢ JiF
FIBL, Horh TNF-0(0 ng/ml) Jgxf R4, 48 h J54gAL
A 10 pl CCK-8,#EEHFE 1.5 h, BEAR A0 & 450
nm AW REE A, HMIE T (%) = [ (Ayys -
A )/ (Agma = Ay ) ] x100%

1.4.4 Western blot M F @ =125 %9,

A

MMP-13 % Col Il #9& ik W4E TNF-a(0.5.10 .20,
40 ng/ml) A [7] v B R0 00 40 L, B2 B4 i B 2R
F L, HUK SRR, BT, 53 3 A P-p65 . p65 \NLRP3 |
caspase-1 ,GSDMD . MMP-13  Col II | B-actin 55—
WEE R, NPT 37 CHFH 2 h, YEAR 5, Image)
AT i IR BEAE IR AT ST 5007

1.4.5 ELISA #n 28 4m i 3% Jc £ &% P IL-1B.
IL-18 #7KF W& TNF-o(20 ng/ml ) HI84H F %
TEZH R AN S % L35 W, ELISA 340 % 1L-18 . 1L-18
MR

1.4.6 %92 % KA m 2 F e GSDMD & ik
B 4A L) TNF-0(20 ng/ml) AbH 48 h J5 , >R €
F AR UL 4% 22 5 FRERE 22 20 min, ] 5% BSA £} 4]
1 h, IABT GSDMD Hifk 4 CIFRE LR, MA —HiE
A 1.5 h, DL DAPL Z44% 10 min, FHHTHEG K
R O R M BRI,

1.4.7 RSN RE@mILABEFERE K
B AL TNF-o(20 ng/ml) Zb34 48 h )5, SR HI@
RHEARLL 2. 5% 1% 2, £ BER EE K I
THE BERE A B A A

1.5 SHITFAE ITEERL x s Fow, HH
GraphPad Prism 8. 0 AT G108, W EH 8] b 358
SRIMSTREAS ¢ K56, 22 41 [R]85 e AR T L R R
J5 2530, LA P <0.05 NEFAG L,

2 FR

2.1 HEHMESENE WP EHELE S
BB B EACECE AR BROE | SRS RN
— BARSRAITOCTE . WEEE S B R 40 M
BRE MEIESERIE, 9% 4 d 5, 508 20 5
AL A BRIRDE 5 2 MY, T LB I S . 41 i
ACTHE R IG , B 80 A i 22 4 R, Bt AR =3
JH B340, AR [ 5 L 5 A 7 2 i il % A R4
o A AR S0t 00 e ] 2650 D A 4 4 6, 39 8
BER(E 1) .

B C

E1 ARZEFHEHXBRREFAETE x50
A:E5FR4 ;B EiFR 10 d;C 53R 15 d
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2.2 RBHMEE 3 0 BH MR A H R
i W €, 1) UL A B P A A 5R €8 S YL BORE, Col 1T %2
REH LU 2E Y 0] WK BAR SR A, B gRIe
Y R BRI A R A A5 240k 98 %, ULIET 2,

A
2 KERERBHAMEE x100
A FEREHE Y ;B Col 1T Yt

2.3 AEKRE TNF-a X4EEDARMm DA
W TNF-o AbFRERE A 48 h, CCK-8 A6 45 5 i
~(E3)  BEE TNF-o e BESE TN, 3CH 40 LT ) 1%
W, 5% BRLH FL#, TNF-oc (20 .40 ng/ml) AT
AR 4G S (F =4.474,P <0.05)

2.4 AERE INF-o MR BHABMETESEAN
2m K4 5558 B8, TNF-a(5.10 .20 40 ng/ml) ]
AL HE 45 40 D P-p65 . NLRP3 | caspase-1 , GSDMD
(AR 10k, HLF A v BE3E N | 2 3R A7K-2 i ot
o TNF-a (5 ng/ml) 2l P-p65 . NLRP3 |, caspase-1 .
GSDMD fY2E H #2ik 5 % IR e 22 R RS 12
2 Y., TNF-a(10 ng/ml) 4 P-p65 NLRP3 Ay 113
EX A REZER AAGIF¥E L (P <0.05,P
<0.01), T TNF-a (20 ng/ml) A1 TNF-a (40 ng/
ml) AT AR S ARSI EER EEE T (P
<0.05 87 0.01), 454 CCK-8 4554 %+ TNF-a Ik
F£ 4 20 ng/ml P47 )5 SE5L5

2.5 TNF-o 330848 MMP-13 70 Col 11 RiEHY

TNF-aif [ (ng/ml) 1.0
XHEZL 5 10 20 40 ku
GSDMD 53 0.8
o
caspase-1 45 -lg) 0.6
ﬂf .
NLRP3 118 =
e
o 04
P-p65 65 e
0.2
p65 65
B-actin 43 0

BN M5 T TNF-oo XF 40T 200 e S5 A% it
(RN, S AG I T TNF-o (20 ng/ml) 3l 84 4K 15 41
Jff5 MMP-13 1 Col II [ ik /K, Kl 5 455 W
7, TNF-au (20 ng/ml) 7] $2 = 40CH 41 il MMP-13 7K
(1=4.337,P <0.05) &K Col MAYERIE( ¢ =
4.287,P <0.05 ), Z5HR4E/R TNF-a (20 ng/ml) i
N1 50CR 20 L P 110 5 oS-

105

papiEi) 5 10 20 40
TNF-0if [ (ng/ml)

3 FREKE TNF-o X 4HE BN (n =3)
SXTIRAL e " P <0.05

2.6 TNF-o X384 AEEFE ik ® IL-1B,IL-
18 /KF RIS ELISA Z5 5L IR, 5 %) R4 41 fifg 5
F2 5 W h A IL-1B8 . IL-18 7K - 4H I, TNF-a (20
ng/ml ) AT b 38 515 B A0 A % 7 L W P A
RANMLH T IL-1B[ (10.210 £0.512) wvs (24. 680 =+
0.449), 1t = 21.230, P < 0.001 ] F1 IL-18 /K *F
[ (40.000 £3.408) vs (96.360 +5.598) ,1 =8.599,
P<0.01], 45%4E/R TNF-a (20 ng/ml) A fiE g4k
AL PN S AE R T IL-18 \IL-18 AR,

R ZH

TNF-a(5 ng/ml)41
TNF-a(10 ng/ml)41
TNF-a(20 ng/ml)4H
TNF-a(40 ng/ml)4H

DEBARID

%
% sk
sk

sk
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A B C D

4 TNF-aXHBHAMETESEANEIE(n=3)
A : GSDMD/ B-actin; B ; caspase-1/B-actin ; C: NLRP3/B-actin; D ; P-p65/p65 ; S5 X} R FL L. * P <0.05, * * P <0. 01
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pagieiil TNF-a
Col II
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B-actin
201 I *FHE
TNF-ai
*
P 1.5
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zZ 10}
z
{
0
A B

5 TNF-a XHE

2.7 TNF-«a X5

Kk, HXHRAEE
SR 0 58 B

K6,

2.8 TNF-a XiE
BT ZE IR (B 7) Wom, X BB 2 i

X A

TNF-o4

40 Bl GSDMD 3 5% B 8 i

GSDMD & i T 2R BT, 98 RE FREE T A L 1 TR A
40 A e, TNF- (20 ng/ml)
4 i GSDMD Z¢ iAo, U,

WRRTRSENZMm W
AP Es e

ZF MMP-13 #0 Col I RiZRIFM(n=3)
A:MMP-13/B-actin; B: Col I /B-actin; 5XF IR LEL: * P <0.05

DAPI(#5 )

B 6 TNF-aflHHE

TNF-o(20 ng/ml ) F 3G 515 5CE 40 i ik ik 28 0%
YR 2 FLIT 5, W ARAS HI IR . 45 SR 2R TNF-
o (20 ng/ml) AJ 3% T HCE A0 ML K AR R TR AR
b

3 it

TEL MR T AR5, fa B A5 5 mT A 44 i e
R Z R 9T 5 2 456, JE i NLRP3 | 4
ToAH G BE A 8 AN RL N 43 T caspase-1 ZH BV 1)
NLRP3 JAE/IMAS | X B R AE/IMATLTE caspase-1 JiF
E— Y1 GSDMD 7= A= IR AL, 5 A i i ik I fx
VRS RO B A A AR Y 1, 4l TL-18 (IL-18
G IXEECR AN IR 7 it — R i T TR
AT SEAE R SE W, OA HR & (9 NLRPL Al
NLRP3 FKik/K-F 35 TH 78 OA SBF IR, R
SIS AT W T /AR AT 32 ] i 5 Ak 1) 38 n e
kL YEA AR TSN E OA | X BB A 5E B R 40 i
5 OA kA RIE TR VI,

TEABIETE 2R A 25 8 3 1 5 3 JBUIY R Rl A
B, A0 SRR B &, FOREEE R Col 1T 42
JBHTE, B4R A F] 98% LA L, $ 7 BCE 40 i 4 He

I Y] o TNF-u(20 ng/ml) m] 0] K R4 40 g
157, B R L A B S A IR AR TR AR
A5 5 45 F P-p65 .NLRP3 _ caspase-1 fll GSDMD #

KK BT, BB SR EVEWOPIL-18 (IL-18 7K F- Tt
GSDMD(4L ) Merged

ZHff GSDMD RiZHIFME %630
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A B

E7 PA#EBETREARNESTL
A XTHRZH ;B TNF-a 41

x 1 000

Fi o XUELERE M TNF-a (20 ng/ml) AT LUK I %
SR BRPCH MR TR AN T R A
JE OA BCE i i E B R R 22— ) R SE A
B, Col TS HE R E A AR A% 4,8
JRASRE I IR S5, SR 4R R i o R
it R NF-kB 3 728 0 0 S T RCE 20 1 i
R, A SRR S B E AR A TNF-a(20
ng/ml) i i I NF-«B 15 5 2 o K BURCH 40 i
MMP-13 35T+, 155 Col 1 F&f#, SE8CT BB 40
i TR IR

25 TR TNF-o(20 ng/ml) ] RE4DL S8 SE (A 45
HFARRE MM AET LA R AT Tz T
5% OA JIWRHILTH S ARSI BEIRYT OA MIVETEZNY)
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Establishment and evaluation of pyroptosis model

of rat chondrocytes induced by TNF-«
Xu Liang, Wu Yujiao, Yuan Xiaoyang,Zhang Feng,Cheng Gang,Zhang Yunfang, Wei Wei, Yan Shangxue
(Institute of Clinical Pharmacology, Anhui Medical University, Key Laboratory
of Anti-inflammatory and Immune Medicine, Minisiry of Education, Anhui Engineering
Research Center of Anti-inflammatory and Immune Drugs, Hefei 230032)

Abstract Objective To establish and evaluate the pyroptosis model of rat chondrocytes induced by tumor necrosis
factor-a ( TNF-au). Methods

cytes, inverted phase contrast microscope was used to observe the morphological structure of chondrocytes. Toluid-

A two-step enzymatic digestion method was used to obtain rat articular chondro-

ine blue staining and type II collagen (Col II ) staining were used to identify chondrocytes. Different mass concen-
trations of TNF-a (5, 10, 20, 40 ng/ml) were used to establish the pyroptosis model with TNF-a (0 ng/ml) as
the control group. Cell viability was detected by CCK-8 method and proteins of pyroptosis signal were detected by
Western blot. The levels of IL-1pB and IL-18 in cultured supernatants were examined by ELISA kits. The expression
of gasdermin D ( GSDMD) in chondrocytes was detected by immunofluorescence. Scanning electron microscope

was used to observe the morphological changes of chondrocyte. Results ~ Compared with the control group, the cell
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miR-138 {45 TrkA-TRPV1 15 5% 4} KOA Bifl
N BRS040 1 3 M

7

HME Br 197 miR-138 #8115 TrkA-TRPVI 15 5@ &5t I
HHEICT R (KOA) BER K RCE Wi sEm, HiEk  EI
40 JfEEEE SD KR, ML R IEH 4 AL DUBRAL ad 3%
BExA £ i1 B i O = 41 NI = S U A A
A3, RS ST AR T [ B IR R -0 (TNF-a ) | AT
F(IL)-1 IL-6 ] S fem A A a AR bn & [ 22 4R 85 A
it (MMP-13) | [T BB J5 (Col 1) ] .\ TrkA TRPV1 .miR-138 %
KK, 34T miR-138 X KOA KRB WA, &R
SIER AL BRI PTG Rk R AT A K
HHLUEESFE (P <0.05) 5 53 RIB 4 L, SR 2 T
R K RAT 2 FHL T 0T (P <0.05) . HIEH
LR L BRI R i SRR KB TNF-o IL-1 IL-6 7K
- K MMP-13 \TrkA [ TRPV1 £ ik TH&, Col I  .miR-138 ik
FEAR (P <0.05) ; it FakdiAH Lb BRI 2 OBk KL TNF-
o JL-1 TL-6 7KF- % MMP-13 [ TrkA \-TRPV1 ik T+, Col 1 |
miR-138 FIEFER(P <0.05) . £ miR-138 1] Zfi# KOA
BRI R R 05, HEML I B 5 TrkA-TRPV {5 53 #% 14
HlAHDE
KR AR A-NERZ R A H 2K {55
B miR-138 5 B O & BeE i
RESES R36
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B 295 R (knee osteoarthritis , KOA) 1E M 18
PERAT M TR, 2R T B AR REA, LIRS
P MG sh i o BB R AT A
/R, KOA EAR 2 ERA AR EZEORFE A, H T4
K KOA K Ak & TR # AT 5% WiBh KOA
Xt N A 2R, HAT, KOA & HR il
Hiln K o8 e MW, A 2EEN 48 I, miR-138 7
KOA B il b 2R IE  FUR HATHES 5 KOA
(& A TR, 1 LA 400 , AR B AR FH AL 1 A
B, ST, %S0 7 KOA BERY 5 53 TrkA-TR-
PVI 15 53 % 9845 miR-138, ¥ 5% miR-138 X KOA
KEACE B R

1 #R5FEE

1.1 SEIg#h#t

1.1.1 34y PEEC40 HEHE SD KRR, A5
1203 ~252(227.50 +20. 82) g, i BF SCH BEE 250 &
( bt ) A BRA R AL, 5250 S W18 v IE 5 SYXK
(U)2021-0001 , SE4ash Y Ab ™A% ST 52 56 3h )
B RA R A SCHE , 1A 57 PR E IR (21,50 £
2.00)°C ,MIXHE B 42% ~50% 7247, B AR OK 5%
1,12 h/12 h BAOCREIER , LR AR
1.1.2 = &A1 TekA — 30 (FoRIE, #t 5.
ab76291) | i (i, L5 ; ab150078 ) W [ L3 X

viability of rat chondrocytes gradually decreased with the increase of TNF-a concentration and the expression of nu-

cleotide-binding and oligomerization domain-like receptor containing protein 3 (NLRP3) , caspase-1, GSDMD and

Phospho-NF-kB p65 (P-p65) proteins increased. Furthermore, TNF-a (20 ng/ml) could up-regulate the expres-

sion of matrix metalloproteinase-13 ( MMP-13) , the fluorescence expression of GSDMD and the levels of IL-13 and

IL-18 while the expression of Col I was distinctly reduced. What’s more, the articular chondrocytes were swollen,

and the microstructure was destroyed. Conclusion

TNF-a (20 ng/ml) can cause the swelling and death of rat

chondrocytes, degradation of cartilage matrix and activation of pyroptosis signaling pathway. The pyroptosis model

of rat chondrocytes was successfully established.
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