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0.01); S+ /Erarbs, FREREEZ+EET A TNF-a mRNAFo R G LAY B E M0 (P<
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JEHE F) SR A et e )

I 45 T R AR AR B UM RbEL) R
JE 7 IR A R 1 B FH 2 B (R SE ik E B 1) 48 55
U5, BAANGEATE . RGBS RITER, fEE R
VR[] 25 2 HE I 25 38 MR R RO 038 A 1 50 1)
AE . AT T WoR, HAENS 4 1DD
RUR BRI T TNF-o 9 & &, R FEIEZE IDD HAE
o L, AHIEFEHR]H M1 15 20 R RS A% 40 7 )
Transwell JLEFFRIK R, MBER A0 AE T A0 FE R TDH:
T3 4% J7 AR 2% 1DD 11 1] BEAE AL . ASWF 58 5250 7
LA LR YRR 5 Sl (LS
BJLongan—L—L—024) o
1 ##

1.1 s A smie

SPF g e SD K EL12 2, SR, A&
(200£20) g, T rhEE 25 MEEENFBE, 31
AR RIES SCXK (1) 2017-0005. ffA K Klin
F2F [ Rl B b R Ak ELS A 5T T sh Y s
IR 20~25°C, B 40% ~50%, JEIE 12 h/12 h 32
IR, AmBEEYOK. THP-1 40 kk i [ B2
FheE LAl B 2B TR A . A AR A% 20 B
FTEEM (L) AR A RA R (175
iCell-0028a) .

1.2 Z54h B 4 2h o i 64 ) &

AEMGE L Tl M 15 g, AHET15g, Y
H12g, 1212 ¢ OGN, HrpE R
BBt R B 2 D it i, #h25iRie 1 h, SRJE R
1 h, FAHE WA F KR 40 min,
PRI 1 h, FRAG5E R 253 K5 PR R i 2
WOR A 5 AT e i, 25 R N 12. 6 g/ml B h
W . 12 H SD K ECR HBENLECT 2R3 3 a5 1
HMAH, FH6 X, BHRRALGERUMA
(DL 60 kg #5) 45 25 5 (1) 7 51 F 8 45 340 B 7
B RIS T M 12, 6 g/ml 0 H: I I 2% 7 VI
Iml/ (100 g-d) F. WHERH, EZ3 K, FHAK
B E 1 ml/ (100 g-d) AFEERK . KRKHEHE 1 h
Jo . AR BRI 5 B WK IBLINL , 4 “CUKAR ¥ e it
B3h)G, 4°C. 3000 r/min B0 (B2 14 ¢m)
15 min LM, 4556 ‘C/KIE K 30 min Ji7-80 C
UKFEAE IR
1.3 EZEZEXAN DS

hikEE (PMA, 5. P6741), THEZ y(IFN-y,
H2%5 . P05748) . fEZME (LPS, 175 . L8880) .

NHEHTNF-a i1 (585 : P02740) . IL-18 ELISA
A& (185 . SEKH-0028), SolarbioZA#]; MTT
Bk Fl & (585 . G4101) . BCA %5 & i A6
KA & (185 . G2026-200T) . RIPA ZLf# i (1%
5. G2002-30ML) . & HBFHMEIF (585 G2006-
250UL) . W% R 1k & (1 fig 9 il 5% (58 % . G2007-
IML) . 28 P il /Bt 90 (PMSF, %% % : G2008-
IML) . —HEWM (DMSO, 5. GC203005) .
A7 A I BSA (525 GC305010) . BriAHs B
W (585 G2025-100ML) . HRPFRiCHI 1L FHi
IeG (184 : GB23303) . HyEdlfb & HILFEhif—
P (525 G1213) . ECLALZ# ARGk FI & (5.
G2014-50ML) . DAPI 5385 (585 . G1012) .
DNA LR 5 sl & (185 : G3337). TNF-a
ELISA X7 & (585 . GEH0004) . IL-1B ELISA &
F& (185 GEH0002) . %yt A\ £ 7Lk GSDMD
YUk (485 . GB115429), Servicebio 2y #]; TNF-a
1 FE IR ORI K TNF-o0 28 2R ORL, ¥ LI R R
PR AT BR 2 R IF i 25 (2RI 4 5 : CON468) ;
BN Z i e TNF-o i 1R (525 . abl183218),
Abcam A F] . Transwell /N%E  (Corning/AF], 525
3414); I HH KL (Servicebio 2y H], BV-27%1);
B (NikonAH], E100%!); PCRAY (Jb&i4
FEQHT A YR A BRA R, ETC811 1) FEARAY
(BioTeK A H], Epoch ),
2 Tk
2.1 THP-1 %8 fiF 5% M1 E "% 28 it

ZIESCHR (9] SR M1 E k20 i A% Ak 3% 5 07
%, BIFFH PMA . IFN-vy F1LPS ¥ THP-1 41 Jif1 15 3
ML E gAML, BART P08 8% THP-1 40 a4k H
P4 & 5x10° DL b, Ui PMA Jf (i LAk R
100 ng/ml, FFLEFE A 48 h; B U8 I TFN-y Al
LPS, 43 5l A He i 4 20 ng/ml #1100 ng/ml, +F
SLi75 ST 48 ho THP-1 20 i py B 5 56 S U B |
ZhiE, S, RBSNRY), 2R 4ERE3
KU
2.2 MIE##migfotiimin IRk s

K Transwell /NE (3 wm BEFLIE) HEEMIE
I 20 e R A% 0 B L G AR R 1 R A U]
BE M1 E A5 FS 2 Transwell FE W, AE4
BOH Z /DI04 L E o KB A% A0 A 28 B 1
AL 5 ¥ 7% 2 Transwell 2, 40 %CH Sy 1x10°7>
Kty LRGSR E Ry 24 he
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2.3 MTT i3 i ik H i38 45 0 sk A2 S 38 2 4 IR
W M1 B 0 240 i s A% 40 7t 4 ) 42 Fp T 96 FL
M, oM ZS TG A . X BEI 3 4 0 24 1 38 2 .
FR 24 T 2L 20 R T I 45 e A R R L 2
M3, RSB R 5% . 10% ., 15% ., 20%, %5
P 0009 2 15 A R AR B 0 s (i v 4 21 % BRI
THAM ML T 1640 82 HEFHE (10% 54 1MVE ) o
I MITT 325 473 550 Az 000 4% e 240 3% 1 o 4% 2 76 A []
AR P38 24 h, AR E 6 NES. &b
PGS, AL 20 wl MTT T AE B AR I 4%
SLTEAMMIE FRAE NI 4 ho B WAR /N 0 W B AL
W EIEE, BFLIA 100 wl DMSO, 37 CHFE
15 min 2247 o i BEAR AL AE 570 nm b4 4% £L 1Y
e (ODME), FLARRANMIG J1. #4E oD
(B 2% 79 o 200 R 3% 7 AR G #8730 (ODfEAR KD 19
T 24 00T VR A e 3 B ) 2 VR B A T SR S
2.4 Fh—. BRI L A h f i 2T HLAZ e e
=R
2.4.1 Sk W RSS2k B S E
TR —, SHETEERIELRL, FH34N
2L,
2.4.2 MEIEARATG E 1) ELISA LR HET X
BEMAIL-1B MIL-18 &, 4IRS IR F 24 h
o, WEME EWE, 4°C. 3000 r/min B0 (B0
P42 14 em) 15 min, KA AL 40 0 B WP 1L-18
FIL-18 Frig, SR G Ui BHRAE. 2) SERTaE
6 5 PCR K I &6 A% 46 Jf 7 1L-18 F1 1L-18 mRNA
Fih . B L Transwell ZNE H1 35 758 W W B4 T
He, A1 ml 4 CHUA R PBS W, MRS, H
WA ¥ PBS WG [k T4, $2HURNA, 5 15 pl
RNA % 00 il RNA . A5 TR B DNA 5B 55 1 F
SRR AT, 1Y R IGELE R A YR A R
NEA R, IL-1B: I CTCAACTGTGAAATGC-

CACC, Fif GAGTGATACTGCCTGCCTGA, =4y
K/N131 bp; 1L-18: | i GCTCACCACAACCTC-
TACCT, Fif TTCAAGACCAGCCTGACCAA, =¥y
K /N 147 bp; GAPDH: I Jif GGAAGCTTGTCAT-
CAATGGAAATC, F i TGATGACCCTTTTGGCTC-
CC, J*HR/IN168 bpo K 27 A E o3 ik
3) 2 A g e O v A DN 5 A% 48 B GSDMID 2R
Fik . TERERZ ARG FRBCRMIE SR 24 Wi, 4000
JC 2T, AR, =R H 20 min, Ff
J& A PBS 22 s ¥ 3 K, IR 5 mino T 1 3%
BSA A4 IMVE S W, WA EEIR A, kB
30 min. JEII—PL TAEW (GSDMD, 1 :200), 4 C
WE K. THIKPBSPER 3K, &K S5 min, Ff
JE xS R AR BT (12 500) TAEMR, FEiRME
50 mino PR FHEIR PBS VB 3K, BHIKS min. 1
JNEP A DAPL Y, #EOLZEEFH 10 min, 5T
PRI FHIR, S5 R SRR

2.5 FEhT. BB % S 4% hiE A Ml E e
e TNF-o 4 % v

2.5.1 SE3egyik AE R 45 05 & 24 13 )
LR R R T B A AL T A VE R AT 5550 —
I KW 2, B3N, Kk
JoAL N S AR BRI B T TE 6 FLAR % e M1 B g
Y24 h, TS SR S AT BN B A S 25 0 2l
MLIE )58 R FRFE I I8N & A $84% 1B ) Transwell
FE.

2.5.2 MEIAFA G = LRTHOEE B PCR MIE
FA 6 3 E 0 G 0 M1 I 4 i TNF-amRNA 2
2RIk, 28t & PCREIN 7 vk [F 1, 514)% 51
TNF-«: | f CCGAGTCTGGGCAGGTCTA, K iif
GTCTGAAGGAGGGGGTAAT, 7= 4 K /N 252 bp,
25 R 274X s F o Ak . AR R BN A
W AL F] TR M1 E 4T T 1.5 ml 3.0

R IR 2577 20T R A AR A TR S o 2 K BT Ik

Table 1 Experimental groups and intervention methods for the effect of Zhuangyao Tongluo Formula CHENEB 4475 )-containing

serum on apoptosis of nucleus pulposus cells

217 EIIRRE Tz
REAZ A X HR2H BEAZ ANk s 7 Jc
M1 [ W 2 it o B 4 M1 W 20t ok b 57 "
A% 2N+ H 21 A% 2 AL 5 e 8 PRS0 4 072 25 L 3
A% AT+ TNF-o 2 B AN ML S 5 50 ng/ml 2 JE Y TNF-o 5 86 AN e 1Y
B AN+ TN F-a - H I )7 2 A% 2 AL 5 50 ng/ml 28U JBE 1) TNF-ou+ i 196 e B0 2% )y 4 24 1
Bis | M1 I3 200 i+ 15 A% 20 A L b 5 Jc

L8 T 41 M1 W0+ A% A e % 5%

v PR S 265 7 % 24 1L
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Table 2 Experimental groups and intervention methods for the effect of Zhuangyao Tongluo Formula CH:IE# 2% J5)-containing serum

on TNF-a in M1 macrophages

gl A E TR T
Pao il M 2+ A% A S 7 5% s
25 R BRI L2 M 2+ A% A S 7 5% TNF-a %5 2R Bk
28 MR ORI B T T 41 M1 200 O+ B A% 2 L B 5 TNF- 25 A Bk + N8 26 772 24 1L 35 T3t
B N M 200+ A A M A 5 PN 45 05 5 24 135
U SEIE VeSSt W L M I 200+ B A% A M A B 5 TNF-ocid 208 ORI 45 757 25 M35
U STYDIL VAR | MU I 200+ 2T B 5 TNF-o i3 1 JFOk

b, AR LR ) A 250 wl RIPA 2411,
R RV . UK EEM# 30 min, WM FHAS WG 2 2 R
T, R AI e 2 240# . 4 °C. 12 000 r/min 2.0
(.45 em) 10 min, W B, B AER
W A BCA BN A8 85 MR BE o FF 2 IR TR A%
B4 VA HR BN AR AL (B AR SR v, K
WAEYE 15 mine Fifi)J5 84T SDS-PAGE L3k (250 V,
25 min) . FEJE (300 mA, 40 min). FH4 M5 A
FEHEIRE 30 min, HEPARUIHBRE —H (1:
1000 F6 ) A=t (1 :500F %), FIHECL A
W, SR k.
2.6 itk

K HI SPSS 21. 0 B AF#E AT et b, s ey
BIEB A B AnifE 2 (es) TR, WA 22
FHE MR R 250k, gl A
Turkey's Z H Xf HUAG G 5 ANl e J5 22 55 ME R Fa bk
JH Welch’s ANOVA 775, 41 18] b % H Games-
Howell’s 2 8 HAL UG EE R H] Image J(V1. 8. 0. 112)
B, P<0.05 MESARITHEX.

3 #£R
HBRIE % T AR IR B IR ik 4 R
El 17, 7E10% MIEHRET , 5% R 41/

3.1

M1 E Wi 41
1:50 a) R
- FAMEH

_ 125 oo
g - P H
5100
g

0.75

0.50

5 10 15 20

I 375 AR 53 /%

OD{ti/570 nm

25 HMLTE AL g, A2y I35 41 09 M1 I 200 A RS
A% 20 R 1) 40 LG 1 2 T (P<<0.01) ;5 7E 20%
MR, SXF IR M 2s (s 4 g, B
A0 M i v PE T (P<<0.01), {HILWRIET
M1 E g 4 s k22 R e gt ma L (P>
0.05). P, BEE 10% H:IEIE 45 Jr 7 24 135 1E R
JE SRR
3.2 ER—%R

AR BCEH A 2, R H it +s
BB LM EAT A o B A A0 X R 2 A% AN i+
BT BEAZ A0 M+ TNF-o 2 HE 8, J2 o T WLgE
ML 28 7 FI TNF- o0 X8 2% 4 L A 52 ) 5 A% 4
Jf +TNF-o 20 55 6 A% 20 M+ TNF- o +H: I8 5 41 L %5
SEN T WSO ESE 26 77 BE A5 L0 ] 5 2% 40 A vy £
T AN I BN BEAZ A XS R . M1 B
YR B2 AR At g, 2o TSRS R SR Y
SR LBl AR DI A e, N T I
HENE 75 245 M3 B T TSR
3.2.1 Bampaizic LA PIL-1BAIL-18 41t
BOR3IN, SEEZANMENT IR R, B A0+
A A IL-18 FIL-18 it 22 R IEguitE L (P>
0.05), MiHEZA0MI+TNF-o 2 1L-18 AT IL-18 & 5t 1y

% AN

a)
1.50 ~o— S L 37 4L

a) =i
125 - P A
1.00
0.75
0.50
5 10 15 20
LA 54 /%

e a) SIRIHEEE AT BRI AR =S M 414, P<<0.01.

B 1
Figure 1

A5 L AN P AE AN TR R L3 T T A ) A

Comparison of cell viability of M1 macrophages or nucleus pulposus cells in each group
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WER (P<0.01). SHEZAMIE+TNF-o 4 LLEL,
BEAZ AN +TNF-at I 4 TL-18 N IL-18 5 i 22 57
TG L (P>0.05) . 5884 40 Mg X B8 21 A
M1 E WA A0 B2 LA, FRRE 4 1L-18 AT IL-18 35
B ERI (P<0.01). H3tsfhabir, i+
AT IL-18 FIL-18 iy 280 (P<<0.01),
3 SHNNIE TR P IL-18 A1IL-18 & ik LA
Table 3 Comparison of IL-1B and TL-18 levels in the superna-

tant of each cell culture group (pg/ml,x+s)

21 ii’t IL-1B IL-18

A 2 i %o B2 3 1.79+1. 68 1. 6020. 73
M1 W24 %] B 24 3 11.94+2. 24 3.92+4. 24
A A I 21 3 5.96+1. 46 0. 9320. 26
BER MM +TNF - 21 3 101.16%5.82" 101.89+2.79"
BERZAN+TNF ot 4L 3 101.81+2.75 101, 65+1. 67
B 3 67.95+6.60"  79.13+6. 34"
Lo 241 3 33.64+4.78°  35.18+8.59

e IL-18, AAIMEANZE1B; 1L-18, HAIEN % 18,

a) SRR PRLLH S, P<<0.015 b) 5 M1 M2kt
A, P<0.01; o) S3E4IHEE, P<0.01,
3.2.2 A 4B Ak e P IL-1B 4= IL-18 mRNA %
RORAR, ST IR bR, BEANE+
AL 5 20 TL-18 AT IL-18 mRNA Fik 22 7 L4 24
X (P>0.05), 16 4% 40 il +TNF-o 41 19 TL-18 Al
IL-18 mRNA 35 B Hm (P<0.01). H#Et%40
MI+TNF-o 2H LEHC, #E4% 20 M+ TNF- o+t E 18 7 20 6
W AHM TL-18 FII TL-18 mRNA 21k 2 B RS 5 X
(P>0.05). SHEAMM0T AL B, SR BEAZ 4N
Jfd IL-18 A1 IL-18 mRNA ik #  F 3 n (P<
0.01). FIHHA i, a7 41 56 4% 40 i
IL-18 AT IL-18 mRNA ik ¥ i F L (P<<0.01).
3.2.3 ZaAMumip Tt E T X4% 8 GSDMD &
mkE RS, SEEZAMT A bR, BEZ AN
MI-eHEE T 400 GSDMD Rk 22 5 ogiit L (P>
0.05), TiBERE A HME+TNF-o 2 GSDMD 2 3k i 3 4t
f (P<0.01)., SHERZANIE+TNF-o 4 HLAE, BEHR
0 M0 +TNF-a+ 2 7 41 GSDMD 63k 22 3 o 4t 2%
B (P>0.05), 55 RfA% 240 M B2 FHE A% 40 A+
AEE DT oA, Febs4] GSDMD Kk 31 (P<
0.01), HILsHaA b, MBI 4H GSDMD %
K ERAL (P<0.01),
3.3 S &Ml E %P TNF-a mRNA
BR G K

Fon, HIERA A, A AR TOR + I

TA  BLABERANE T IL-18 F1IL-18 mRNA AHAS ik it L4
Table 4 Comparison of relative mRNA expression levels
of IL-1 and IL-18 in nucleus pulposus cells of each group

(/GAPDH, %+s)

A

4151 " IL-1B mRNA  IL-18 mRNA
B A AR X HR2H 3 1. 000. 02 1. 0020. 02
BERZ AN+ T 241 3 0.80+0.00  0.97+0.03
BER% ANH+TNF-o 21 3 23.15£0.54% 13.69+0.22"
BE AN+ TNF-a 4 3 22.67+2.04  13.7620. 19
R 3 5.02+1.06*  3.94+0.07"
iSRRI 3 2.4840.05"  2.40:0.10"

e IL-1B, FIZIMAR1B; 11-18, FAIEA 318,
a) SEEZAMIA IRALILES, P<<0.01; b) HHER4ILE, P<
0.01,
RS ALK GSDMD 2%k HAL
Table 5 Comparison of GSDMD expression in nucleus pulpo-

sus cells of each group (IntDen/Area, X+s)

20 51 FEARL GSDMD
e A% 2 X BR2H 3 1. 000. 04
A 4 Af -+ 21 3 1. 07+0. 01
A AN+ TNF - 41 3 1.94+0.01"
A A+ TNF -0 M7 20 3 1. 97+0. 03
Bis il 3 1.91+0. 02" »
SRR A 3 1.310. 03"

IE: GSDMD, Gasdermin D,
a) SHERZAN IBAL L E, P<0.01; b) S8R+
TFARE, P<0.01; o) SIIRAIHE, P<0.01.
RO AU M1 EMEANHIT TNF-o mRNA FIZE [ (AT %35
L% (/GAPDH, #+s)
Table 6 Comparison of relative mRNA and protein expression

levels of TNF-a in M1 macrophages of each group

20571 tgt TNF-a mRNA  TNF-a Z5H
EAS | 3 6.11x0.13 1. 000. 00
25 AR+ LR 2 3 6.29+0.46 0. 98+0. 05
SRR I 4] 3 3.34+0.45"  0.63+0.01"
BASED T [y rEL| 3 3.41+0.17" " 0.53+0. 06" "
SFAFRSEEE I 4 3 5.94+0.30°  1.15+0. 157
b F ik ok + R 40 3 10.49+0.73%  1.760.08"

e TNF-a, BREIREHE T oo

a) SRR+ R, P<<0.01; b) SHIEA L,
P<0.01; ¢) SILEoMLE 4l E, P<0.01; d) SakFRiKR
ReH A e, P<0.01,

TNF-o mRNA Fil#E 13RIk 2 R LG E L (P>
0.05) . SRR moRi+ LB 4 i, a5 AR FokL
e ol 7 4 TNF-o mRNA IR [ %341 B 35 1%
it (P<<0.01). 5ICHEAAzs g R ok + L5 4l He
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B, HeREfE 7 40 TNF-o mRNA FI7E [ 363k B 3%
Pk (P<<0.01); Sty diis, dkik
Jky s - 7 4H TNF-oo mRNA FITEE (H #£5H B
FHN (P<0.01); Sk okt oy 41
Fe#, o ek ok + 3L 4% 41 TNF-o mRNA F12E (3%
RE WA (P<<0.01) . 440 M1 F W40 g b
TNF-o 85 FH HL UK B LB 2,
A B C D E F
TNF-( o o o — —

GAPDH | qt S S T s S—

Ve A, JERE4L; B, ZEIKFRILIEAL C, BH
PRBOR LR B 45 D, Sl Er4l; |, %k
R SE RS DT L5 ¥, 2 3K TR+ LB AL TNF-at,
TRIRFEH T o

B2 42 ML W40 TNF-o 25 LUK R
Figure 2 Electrophoretic image of TNF-a protein
in M1 macrophages from different groups

4 Tt
IDD 5 Z R R T PR B UIAH G, EAR DA

R o 3o MRPEHImRIE R, AT JE TrhpEse

JR7OCBIE” AEEmE . S, R 2 DU E

TREAA, K. FE BN AR, (KN - BKEHRS

Witk ) #: “BE, B2, HBEARE, BHE

27, DERS)Z s 7 SERAOCR . st

FIPLG, S 77 s B S BUB i Ik ok % 5%

el A7 A st AR S TAME AR . XU FE

M= AORME M A, FEFHER 2Nk, B8 U

PRI, AR 25 L A USRI 2 3 7 T 1 AR

Woo S T AR L B MR, AHE

2z, HAWTE . smidanyhzl, b, 2

M RO, AJFE, WAL, SORS R,

T FANH . —F I E 2, FIBHIfAh, LZ%h T

B OSRATE . ARERETHAL MIAAMMEE M,

Ly PRZ, PESAERE . AR, TR, Ho . B,

LERAEFE MG I, FEXERIBAER, 2 brAdk
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Effect of Zhuangyao Tongluo Formula (CI-J##%:77) Containing Serum on TNF-a-mediated Vicious Circle of
Pyroptosis of Nucleus Pulposus Cells

FENG Peng', GAO Chunyu', SUN Kai', ZHU Liguo', GAO Jinghua', LI Luguang', LI Jianguo', CHE Ying’
I. Wangjing Hospital, China Academy of Chinese Medical Sciences, Beijing, 1001025 2. Shandong University of Traditional
Chinese Medicine

ABSTRACT Objective To explore the mechanism of Zhuangyao Tongluo Formula CH-Ei@ %77, ZTF) in delay-
ing intervertebral disc degeneration. Methods M1 macrophages were induced from THP-1 cells using LPS, TFN-v
and PMA. The induced M1 macrophages were then co-cultured with nucleus pulposus cells in a transwell system. Fetal
bovine serum was used as the control serum, and the effects of different concentrations (5%, 10%, 15%, 20%) of
serum from rats treated with ZTF on the activity of M1 macrophages and nucleus pulposus cells were analyzed using
MTT assay. Experiment 1 was established, including the nucleus pulposus cell control group, M1 macrophage control
group, nucleus pulposus cell + ZTF group, nucleus pulposus cell + TNF control group, nucleus pulposus cell + TNF
+ ZTF group, co-culture group, and co-culture + ZTF group. The levels of IL-1f, and IL-18 in the culture superna-
tant were detected using ELISA. The mRNA expression of IL-13 and IL-18 in nucleus pulposus cells was detected
using qPCR. Additionally, the expression of GSDMD protein in nucleus pulposus cells was detected using cell immu-
nofluorescence. In experiment 2, co-culture groups were constructed using TNF-a overexpression (OE) or empty
vector (EV) plasmids, including co-culture group, TNF-EV + co-culture group, TNF-EV co-culture group + ZTF,
co-culture + ZTF group, TNF-OE co-culture group + ZTF, and TNF-OE + co-culture group. The mRNA and protein
expression of TNF-a in M1 cells in each group were detected using qPCR and WB. Results The ZTF with 10%

serum was selected for subsequent experiments. The results of experiment 1 showed that compared to the control
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group of nucleus pulposus cells, there was no statistically significant difference in the levels of IL-13, 1L-18, mRNA,
and GSDMD expression in the nucleus pulposus cells + ZTF group (P>0.05). However, the TNF-a + co-culture
group showed a significant increase in IL-18, IL-18 levels, mRNA, and GSDMD expression (P<<0.01). When com-
pared to the co-culture group, the ZTF+ co-culture group showed a significant decrease in IL-1B, IL-18 levels,
mRNA, and GSDMD expression (P<<0.01). The results of experiment 2 showed that there was no statistically signifi-
cant difference in TNF-a mRNA and protein expression between the empty vector plasmids + co-culture group and the
co-culture group (P>0.05). Compared to the empty vector + co-culture group, the expression of TNF-ae mRNA and
protein was significantly reduced in the empty vector co-culture + ZTF group (P<<0.01). Compared to the co-culture
group and the empty vector + co-culture group, the expression of TNF-a mRNA and protein was significantly reduced
in the co-culture + ZTF group (P<<0.01). Compared to the co-culture + ZTF group, the expression of TNF-a« mRNA
and protein significantly increased in the overexpression vector co-culture + ZTF group (P<<0.01). Compared to the
overexpression vector co-culture + ZTF group, the expression of TNF-a« mRNA and protein significantly increased in
the overexpression vector co-culture group (P<<0.01). Conclusion ZTF serum can inhibit the TNF-a -induced
apoptosis of nucleus pulposus cells and delay lumbar disc degeneration by reducing the expression of TNF-a in M1
macrophages.
Keywords intervertebral disc degeneration; Zhuangyao Tongluo Formula CH-JEiE %575 ) 5 M1 macrophages ; nucleus
pulposus cells; cell pyroptosis; tumor necrosis factor-o
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