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Abstract Objective: To elucidate the activation of Nod-like receptor thermal protein domain associated protein 3 (NLRP3)
inflammatory corpuscles in nucleus pulposus tissue on the activation of pain sensitive links mediated by acid-sensing ion
channel 3 (ASIC3) ,and to explore the intervention mechanism of Zhigiao Gancao decoction in improving the pain of lum-
bar disc herniation (LDH). Methods:60 SD rats were randomly divided into blank group,model group,Caspase-1 inhibitor
group,low dose group of Zhigiao Gancao decoction (crude drug 3 g/kg) ,medium dose group of Zhigiao Gancao decoction
(crude drug 6 g/kg) ,and high dose group of Zhiqiao Gancao decoction (crude drug 12 g/kg) ,with 10 rats in each group.
Except for blank group,the LDH model was established in all other groups of rats. 5 d after modeling, the rats in each
group were given corresponding intervention and intragastric administration for 20 d. The threshold of mechanical and cold
stimulation foot shrinkage contraction of rats in each group was measured before modeling and 5,12 and 19 d after model-
ing. After extraction,hematoxylin-eosin (HE) staining was used to detect the degree of intervertebral disc degeneration;
immunofluorescence was used to detect the expression of Caspase-1pl0 in nucleus pulposus tissue; ELISA was used to
detect IL-6 , TNF-a and IL-18 content; Western Blot was used to detect the expression of NLRP3,Caspase-1p10 in inter-
vertebral disc tissue and ASIC3 in dorsal root ganglia (DRG). The real-time polymerase chain reaction (RT-PCR) was
used to detect the mRNA expression of ASIC3 in DRG. Results: Mechanical and cold stimulation foot shrinkage threshold
results: The LDH model group rats showed typical cold and mechanical pain sensitivity states.and the pain sensitivity
state of the rats in the inhibitor group and Zhiqgiao Gancao decoction treatment groups were relieved,and the cold stimula-
tion and mechanical stimulation foot shrinkage threshold were significantly improved compared with the model group (P<C
0.05). HE staining results:In the LDH model group,the fibrous rings were arranged in disorder.and some of them were
swollen and broken. Compared with the model group, the arrangement of fibrous rings in the inhibitor group and the
Zhiqgiao Gancao decoction treatment groups were more orderly,and the fibrous rings were not significantly broken. Immu-
nohistochemistry: Compared with the model group,the average optical density of Caspase-1pl0 in the treatment group of
Zhigiao Gancao decoction was weaker,with a significant difference (P<C0. 05). ELISA results: The inflammatory factors
IL-6,1L-18 and TNF-q in the treatment groups decreased significantly compared with model group,with statistical differ-
ences (P<C0.05). PCR results: Compared with the model group,the expression of ASIC3 mRNA in the inhibitor group
and the Zhiqiao Gancao decoction treatment groups decreased significantly, with statistical difference (P<C0.05). Western
Blot results:Compared with the model group,the expression levels of NLRP3,Caspase-1p10 and ASIC3 protein in the in-
hibitor group and Zhiqiao Gancao decoction treatment groups were significantly decreased, with statistical difference (P<C
0.05). Conclusion: The activation of NLRP3 inflammatory corpuscles can regulate the transcription and function of
ASIC3,and thereby construct and maintain the pain sensitivity state of LDH. The mechanism of Zhiqiao Gancao decoction
in improving LDH pain is related to its regulation of NLRP3 inflammatory body/ASIC3 signal pathway.

Keywords: Zhigiao Gancao decoction;lumbar disc herniation; NLRP3 inflammatory body;acid-sensing ion channels (ASICs)

R 8] 43 28 1Y E (Lumbar Disc Herniation, LDH) {E
e S A Sy i DL 3 AELHE 22 9 ML A 9 A TR T o 7 I R 592 2
PR R B PR e I ME ] 25 5 0 1Y SRR R X A UK
JHIE R I T T2 06 I B M B) A 2 MR Y — > AR
T RITEIRAGE H 57 AR B 44 & P B 28 I 5
AR Ok TCE KR4 BEAL S I ) B W I R 98 2
ZEUETSZ T REE AT Rk 3 M ME TR] 48 58 H 0 A8 4 10 9% T
REIRH AH I B HLE A R F ST . Nod K 52 14 45 44 35
% M 3 (Nod-Like Receptor Thermal Protein Domain
Associated Protein 3, NLRP3) /MA& W] DL o I8 #2245 £ &
KEPH T Ja sh A i AR T, 2 S R] AR AR TR L 7R I
PR H JHEME (1] 28 28 A F £ 3% NLRP3 58 PE/MA i 3R 3k
B A fH NLRP3 /)y 55 A 1] 4% 28 HhRE B 0
FECIRZS R AR G 9 N T A A S92 0 3 ok o 1) R A 1)
7928 HIE K UL, BF 98 NLRP3 & E/MA 5 ASIC3 fir
I IR OC AR | [ I R AR e T 3 A0 o) A i) 4% 58

HH I 9 BB A T B
1 #MEFzgE
1.1 SEEshy

W 2 H iy SFP 2% SD K EL 60 H, M i 452 {k
Hi o 200~250 g (b 5t 4 i ) A 52 50 2 B AR AT BR A
AL ATIES A 5T SYXK (3)2017-0033) , 4l 2 ¥R
BRiiJE R 18~22 °C RN 2806, B KOG 12 h,
1.2 S8 254 Kol

RS B3 (4 F 2R 201910496548. 2) 41 1l #1155
10 g H® 6 g. 2419 10 g .+ 2 10 g, =& 10 g. A
10 g HIAF HA 6 go KA A I8 T EE B B 2 5
BhoR A A =W A2 1.2 ¢/mL, NLRP3
(affbiotech, DF7438) , Caspase-1p10 (bioss, bs-20617R) ,
PRHHER B 1 1 18 3 (ASIC3, abcam, AB302776) , B-Actin
i 4 (proteintech, 20536-1-AP) , SYBR Greenl %% ¢ 4t
38 P i PCROA & (g st i MERE A MR A



I p R iR 2 AR 2024 4F 1 T4 32 54 1 )

FRAFD s TR AR -T2 (HE) e 050 & (LA LA 9
FARBA G BRA F] . KGA224) . DAB Kit Cg M 328 58 A= 9
B A B2 7] DAB-1031) , abbit-anti-Caspase-1p10 (2,
=, 22915-1-AP) , PBS(T. 75 LI A= 4 A e 4y A3 B
3] WKGB5001) , LAPUDA (47.3% 34 , LA1676 16 H(961) ,
LA167616S(481)),
1.3 SLIAUAR

BEFR A (Mini-PROTEANTetra, biorad) ; b %% %
% 7 58 (| R g, Tanon5200) ; ELx800 St W
fitg b ELx50 S fL k4> H 3hvE bl s LightCycle96 SZE
P E B PCR AL U Bt BE 2 20 B & A RS 7)) 5
18] 8 W8 (H A Olympus, CKX41) 5 50505 3 4) A-
FHAL CH A Olympus, VS200) 5 & 218 1896 % 28 ( |
VRS 22 LG U A AT PR W)L THZ-312) 4 e #AGER XL T
R 2 TR AL 8 A BR A 7] L 101AS-3)
1.4 7k
L4.1 JreUrik KRB s Ha B AL
Caspase-1 #5240 2 # 52 H A R = 4 il =
A, 10 H,
1.4.2 @5 E KL3WRE L E 1 mL/kg I8 1 7E
SRR 5 DK B 48 8 i T A0 B 4 W1 B 7 2 o B
BIREALTTZ) 1 cm 4b U)Wt EEAE , B0 B2 A B A% B A [i]
BIFEAHO . UL RN ESATIER AT A,
B A0 HE UL . BE R Lys MEAR . MEBR Lo BSE A
AR AR B 5L 1 B AR B A% T TR AR L AT T
Los R0 AR 88 G0 10 . BROEMR RS d, [6) I iR
FEE i E R R 8 X 10" U/ H K R4 13 AL
H &5 90t
1.4.3 THIE 25 AX YL s, o259 1.,
BRI 35 A S5 T 259 T T, Caspase-1 # il 5 41 - &
B 5 d M S E R, 1 me/kg, 1 R/d, 521
JE . R A RS 5 d DAY 3 g/kg MR H
R T WL 22 20 d, eyl R iS85 5 d
PiA25 6 g/kg HFE H R HEE T, Rigk 20 d, T2y
g RS 5 d I 2y 12 g/kg L H B
B, R 20 d.
144 bRAGE S 49T W58 8G . I8 k5
30 S Ll Z2 A RR T TS AL R IE T S ORI . & AR
BE R BRI B i 0 85 000 B2 Bk LA o 2 6 A AR L s i
IR HEAR , T AR B 4 B I R R 1 Ly /Ls AR
P2 TT L, G325 OR A7 A R HE (] % 2 21— 43 1)
AR E T S KB A EY R H
THARKE-Grageta K gl 2% e, a8
—80 CIKAH A7 H
1.5 SEISHE AR

HLACR 40 2 B : DL BT A5 5,12,19 d

15

Shy TS s 005 AL 8 4 {8, T R 1100 R
HH von Frey 2245 & BIH . Fff KL HEE T4
BN 2,4.8,16,26,60,100 g i 1 von
Frey 22 JIPAR B i 2241 52 STE  F84E 6~8 s. AR
L0 IR R R 4 N T IR AR R Bl e D) Sy BR P
N AR TR von Frey #2437 8 &2 3013 10 ¥, 18] [
5 s, LAIK BN 2/ 5 Wk B N 1) de /NMELAE i KRR
45 R B . M s/ T BE T R 0, A T 46 R BN S T
T

P A A A )T R BT AL S 5, 12,
19 dAG I ¥4 i 4 i B . e B  A T ok AR
9~12 AT ¥ R R B (0£3)°C L 1 55 M4 fi
KT TEDN =RV BNV ST g N A VA T
B I 2 8] B A 1E] 4 10 min, A 2R 2= A & 3
e

ARG Yo . BUAS A ME TR S 2000 s 3
T AT S KA ¥ U R T = 2R 305 min, T
e H IR 5 H R 5 ming SR 500 TR K QB R
5 min, 952 PR HL 5 min, 8520 £ B IR iU
5 min,70% Z FEFiE ¥ 5 min, PBS 3 %3 minX 3 ¥k ;
WHLHE Q600 (B R e OGS B N ST IR

T PE UL 2E et A L ME IR S A1 800 L b AT
RS K G S AT PR AE K BSA B W R
HE M 30 min, A —$4 CHFLEKHMAZ
PR 20 min, DAB B @R B 05 . I AR
SR . B B R G BB T AR IR
FIH Tmage J 8R40 557 00 % B2

il 3K f 922 W2 B A I CELISAD < kK4l ELISA 1207 &
W T OF B A R AT Ve RE R R R L 2 ARt £k . X
SEARE A RS AL A EE 3 GRS
[, 37 "CWEE 90 mins i UL AR - 50 i 25 5 B IO
B 30 min; PEAR A B AW E # LI E 15 min, k)5
AR W, B bR K 450 nm P K AL B O %
FEAE

B H R Bl (Western Blot) ¥« FF 5 R 5 J5 4%
£ 100 mg/200 pL fin A RIPA 24 fif ¥, BR BS X 0 5
15 min, 7K % 30 min J§ 4 C&.0 8 Fif. BCA
brR I el = I | A D S el Rl o O A el = I
—20 CLRAF. MR8 8 1k B2 SE AT I A v Ik, IR
Ty s 2 VS I 4 R YK L 6 B8 60 min, N 5 24 B R 4
B ERE A A — PG EIRBERFEF LK. WH B
PSS 0, iR IR BEE 2 h, ECL W & W i Ot ,
458 LL GAPDH AN &2 it

PCR: Trizol &4 BUREA B RNAL H 43 6% BE 11
SE RNA B 6% B8 (8, PE M RNA 4 )32 9 50E B 2 4.
Prime Script RT reagent Kit 20 pl. 2 N /4 & 306 % 5%,



16

—20 ‘CHR A7, K& &R GenBank i AH B i1 3 A 7 41,
Oligov6. 6% 4 % 11514 (£ 1), 5X Prime Script RT
Master Mix 20 pL AR R4 45 04k 200 g 10T
x1 BHESFSIHFT
eS| gl

ASIC3 F:5-CTTGAGGACATGTTGTTGGA-3'
R:5-CATTCGAGTAAAGATCACTGTG-3'
GAPDH F.5-TTCAACGGCACAGTCAAGG-3'

R.5-GTCTTCTGAGTGGCAGTGATG-3'
1.6 Gt~k
TG ER ML s B ERR
SPSS 26. 0 Geit 8 F k47 5K 3 7 22 43 B A [ H 3%
¥ FH Bonferroni # J5 L #7: . P<<0. 05 242 %4 41t 2%

2 HR
2.1 AR RPN 40 A B (E -5 v R 3 4 AL Y
g

52 A HE 19 d iR 2 20 S ROPL AR ) 3 e A2
19 B S 5 R A L 25 5 A 8T 38 L (P<C0. 05) . B B 4
TR 258 T PR . SRR . 19 d 14l
1] 750 415 v 24 v ) e 2 DR SRODL R R e A R (R R
B ZE A G2 L (P<C0. 05), Jf HOR 2 B ik
LA T

525 A HEREL 19 d iR 2R 20 R R v T 9 4 1 1
E 2 FEAR. 2R A G L (P<<0. 05 22454+
WG, SRR LA, 19 d B R 25 2 4 R =

d

Chinese ] Trad Med Traum &. Orthop,Jan. 2024, Vol. 32, No. 1

2H R RV ) 8 4 R BB YA B v v R O L 22
SH G E L (P<0.05), LA 2,

601
SHA
Yas -
40 1 2 ﬁ?ﬂ]ﬁgﬁ
5 35- P = R T Y
> 301 o FE A
251 =
20 : ; . '
0 5 10 15 20
B} feEl/d

1 K ERAUH R 48 2

140 =H4
ikt
520y - iRl
100+ ;: i - {EFIEA
B S ~ e R
801 e - FFIRal
60- =
0 5 10 15 20
AR/

2 XRRAHAFEHRE

2.2 A% 2 R VMR ] 23 20 2O B e (B 45 2R LA

HE Je @455 7R - 25 F 4LHE ] 25 21 4k 26 HE 5] 3
FEA 2 A WL . B A 1 B Y AT 5 AL 8L 4 2T 4 35
HEF 5€ A T - 40 i i U A2 1k ELHE S 2000 5 3 R 4 5
oG 70 ik L 27 4 B HE 5 i 2L A 2 90 200 i i ik A A
21 A A5 R T2 U i Ja I 5 K | rp ) e 2 2 ME I 2 2T 2
PR BET R 2L AR A0 Mt AR L SR T 2 Y
tcow/ Ak SN E IR

e f

(a) ZSH4L; (b) BWEL; (o) WHFL; @ BHEL; ) FHED; () HhEd

3 BAARAAREE HE L& (X100

2.3 KK EHEN &4 2 Caspase-1pl0 Hg fiE 2 £k e
(SR i
e HAL G R Bk 52 3 A R, R
Caspase-1p10 PHMEXIF BB EH BT & . 22 54
it m L (P<C0.05) s A AV L, b 25 v L 5
it 21 Caspase-1p10 BHH: X 30 120/ %5 B W W [ A1, 22
TG X (P<<0.05) . LA 4,

2.4 HHKEIME KK F IL-18,1L-6 , TNF-o %
ik HA
ELISA 5 R IR : 525 (4 e, B 41 R LI
HH IL-18.IL-6 \ TNF-o RIX B FH,. 2734 %
TR L (P<C0. 05) ; SRR YL e, il sr 4l 5 v 24
247 4] A BRI P TL-18.1L-6 , TNF-o 545 1
BN, 225 A G L (P<<0.05), WA 5,



PEPEES R 2024 4F 1 A 32 B 1Y 17

WL L e SR
e g 1 )% (08 e\ 3
= {.}l{:’?‘f.w T “E: -l 2
i IP' g S - g 04 7
E, @ o > B 5
F ﬁ];"q, _ SBa 7 - « R -
{ 4 e & R
A 1 ¥ S0 o2
A g8 ¥
& T
\_‘.4, ,.f"' " . . i
| ) ‘ N o ." o :»._ | 00~ ‘& t§;>' Py ‘&!’
| v el R TS
3 3 e,ﬁ_ e | @' ‘,,g% @% &%\% @3\@
(a) jEléﬁ () ﬁﬁﬂéﬁ (©) M?ﬁﬂ?ﬁléﬁ (d) ﬁ?ﬂlﬁéﬁ (e) FP?HJEQE, ® i%?ﬂ]iiﬂ pact: 5&&42&%& 'P<0.05; S5 HAKI, *P<0.05,
4 ZHEKBHEBEHAR Caspase-1pl0 SE AL L ELER(X400)
1 000 # 8001 300 %
% 5001 'ézoo- .
£ g &0
& 500 . 2400 o
@ v 3
0 ' L 1007
= ' 2001 z
0.
@i’?‘@%@&@‘& 0»&@@%@@&\%@@% @@@\%@‘%@%
(@) IL-18 () IL-6 (¢) TNF-a

W SEAHKE, P<0.05; SEA4HE, "P<0.05,
Bs5 #HEAERZARAKERTRE

2.5 HAKBREMRMZEY ASIC3 mRNA %Kik 1.0, i
PCR Z5 R iR 525 4L R A 4] R R AR @0-8

#rzzdi ASIC3 mRNA KWW [, 2 74 4 it ol

B (P<C0.05) ; SHBIRYA [b A, 30 il 70 20 5 v 25 4% 741 %04'

A KB A4 ASIC3 mRNA £ BT 021

o
=

P8, 22 A Gt 2R B L (P<C0. 05) 5 5 Ml 7 41 L %%

B B B B B B
EGAGAATR LA 4 15 ASICS mRNA 1581 # SIS
= (P<<0.05) , th g p (il i 4] R K 22 S5 o412 Ls. (a) NLRP3
X (P>0.05), LK 6, mm
25+ ;§1.0-
# ®
20- B
i 0.5
A i}
R 157 *
;’g - 0.0/
10. *
g * ¥ & i*% % \% \%
71 (b) Caspase 1p10
15
S B IS . :
& & F NI N
A ,@%‘ & & & ﬁ 1.0f
W SEEEER, P<0.05; SR, 'P<0.05, ?;g
0.5
Bl 6 #iE&EZAR ASIC3 B mRNA &k ﬁ
2.6 £5 4K RUME R £ B8 4% 41 21 NLRP3. Caspase- 00 o
Z51 & @ N
1pl0 5 M pi 2 4y ASIC3 8 [ #i5 Hig %ﬁ & ‘@ & @
4 4 - (¢) ASIC3
£ 2H K BRUME ) 48 6 4% 2H 21 NLRP3, Caspase-1pl0 . BB, TP s, . Es)
*E}qi _'—Iif ASIC3 EE%\%L[:E&W . 7. Western 7 HEEEBEZALR NLRP3,Caspase-1pl0

Blom%im:'ﬁ F12H Eb g, A8 R 2] K UG 2 4 2L 5% RmaEYS F ASIC3 WEASE



18

NLRP3.Caspase-1p10 55 #f£45  ASIC3 i 1
FIRHW B 25 A gt L (P<<0.05) ; 5%
RYZH LA, 500 20 K BRUBE A% 2H 28 NLRP3, Caspase-
1plo S M ph 2 45  ASIC3 W& W B F R, 2%
SAT G2 L (P<<0. 05) s 54 %5, v 245 (K5
A K B BE 4 21 Caspase-1pl0 5F AR M &4 1
ASIC3 By H R IKFEAR(P<C0. 05) , th 2 b g 7 1 4
KB 24 NLRP3, Caspase-1p10 535 2247
ASIC3 {7 TR (P<C0. 05) s 5 op & 4 4
Fbdse, #0720 NLRP3 ., Caspase-1p10., ASIC3 14 2K [
RIKZRIGI ¥ L (P>0.05),

3 it

PR A2 A ) 28 5 4 A 5 LAY IR L LR T
FOEAFE [1] 4 5 1 0 A8 8 X A () R 2 ) 5 9 5 o
A A ) 24 5% LE RE 208 T IR R A AR 22 1 Qi 22 AR AL
U DA E I U Ry 158 ey U e S £ AN
HE I1] 48 5 HRYRE A8 92 AR U801 AL 38 AN ] L 3 46 ok
P T R B 1 I PR AT 5 T 51 BB [ 3 9 10 i 1 20 5
% HE 30 T AN 58 4 52 B0 — SOk i T 22 b G v
e AE T,

BRMENA THEMEER B & AR
D 25 R, R R B F 3@ 3B (Acid-Sensing Ton
Channels, ASICs) J& — & 3= %2 8 5 98 0k . R WK ik 55 2
A PRI RE R BT F TR IR s . 7 T AR
AR ASICS 5k L\ 58 AE 5 2H 2R b 3 AH G P
(4% 585 DD AH 56H Y iR 58 & B ASIC3 (1) 3% 35 A 2 fig
AT A 48 AT 9 45, i TNF-o  IL-18 Z611°'% | NLRP3
RAE/MA 32 % d1 NLRP3E [ (Nod #5214 25 14 3 &
3. T A R BE S M B2 B (Apoptosis-Associated
Speck-Like Protein Containing a CARD, ASC) #12 it
FIR KA AR E H KM 1 i K (pro-Caspase-1) = F
R 2H B F B, NLRP3 48 P /N 19 1% b 7T LLfdE pro-
Caspase-1 7K fi# il &y Caspase-1, [fif Caspase-1 & i
1L-18 MU 5 73 WA 1Y 5C B ly , Caspase-1 fE4% 1L-18 1Y
A 85 U1 S o8 O B = A0 L ) 3l 5 0E 9k
BT 3k R B NLRP3 R /IMA 16 4k 5 ASIC3
(RO B AR G

AW ST 3 TE S Caspase-1 00l 77 - 410 HE A 8] 2%
8 Y E AR AL R R IR ) NLRP3 A9 7% 1k, £ ok 0 %
NLRP3RME/INMELY ASIC3 (1) 336 S B HE R] 4% 28 HE
IR BCIRAS Y 56 2 L 5 R R AL ZH R B DL ¥4 ol
e R B E R A AT A B R R S R
HORAS HE B0 2R 4E 0 HE 91 58 4 T0 )% 40 il i ik A2
PEHHEFNZE AL . K RAMER & NLRP3 I Caspase-1p10
EHAREGER 440 ASIC3 & [ M mRNA
Fek W TR L KB o 1L-18.11L-6 . TNF-o 25 & 4iE

Chinese ] Trad Med Traum &. Orthop,Jan. 2024, Vol. 32, No. 1

& B TF. X W NLRP3 & 2E/MA 1 1% 4k 7T
DL ASIC3 % sk 5168 , 28 um ek .
Caspase-1 1l 5 J5 o KB HUAR 5 ¥ 000 3 4 2 0B 38
BRI 20 17 75 3445 3 B 1 23, HE 4L 0 ) 2F 4 56 HE 51
FEFE BT ELAM R 0 AR % W T R AR TR R BRUME )
# NLRP3 #l Caspase-1p10 4 [R5 I T 75 H A 2
W4 ASIC3 & 11 Je mRNA ik, BEALK Bl i
IL-1B8.1L-6, TNF-o % & fif A F 09 & &, 2 0 40 )
NLRP3 % /INMATE AL, v DLl ASIC3 ) %% 5%, M1
oL A ) 98 5 M E R SCIR S

rh s 2 10 I A ] A 2 M U 2 Ok T R Y ek
o P AL A BT F Ml R I RIA Tt 2R
R R AR S A T B L BRI 1 = AN )
TR > T RUTE W IR, T O BEL bk 4% il U . R
IR YT ALt e Bt Hoh . B H B 4 07
Bog HE HIBEE A AR =R S YA
Jr iR B IR IR . 0 R OR B I AT AR Ok R
MU FF ST LW 4. B AR R K, R A
W VR IR . & URTTEIR AR AL Z W
SRR G5 A4 DLl R T i 2930 LB AR
K 2% 19 . 3222 I i Ak R K 4 T Bof A
FEZ U kg L B 2R BRI B . AR 2 B 2
WAEW] gy =4 AR FE W RE 05 T I8 R IE 1 1)
FEIRUH R BN R RE I H 09 . FE E 3 A 5
IR S AR 5T T BV R 8 I ) TNF-o 55 42 5E N 7 1B
B FLBE B BR AL ASICS (1 Rk . AR B on
R AN [) 500 %) AR 58 3 S T A ) 4 5% E R R
Y BLAR 55 ¥ TR 3 4 I 3 A i 4 s R RO IR
AT B0 5 ME ) 25 B Y €0t R % AT DL E 2%
VA ) 28 2 1 RE K BRUME ) R AF , HL 5 ) & A A —
FE Y RE OGP . AR 58 H B R ) a4 TR A ) R 4] —
FE A B 05 % T R BT R K RUME [B] 4 NLRP3
Caspase-1pl0 & [ £k . T 885 AL fil 2297 41 81 ASIC3
A K mRNA 3Rk, B AR K B & TL-18, L6,
TNF-o 55 52 HE 7 19 & it . R B AR 52 59 0] L) 3E
LA NLRP3 % 1 /N 7R 1 9% i ok BiL 1 ASIC3 11 %
T o 2 T R AR () 48 28 HHORE 1) R IR S L % A T A
[E1] 45 28 HHRE 1) 5 R AR

25 L RTIR  NLRP3 4 M /N AT DL 3E 2o R i
TR ASIC3 [ TIRE , 8 I 4 F5 B HE (7] 45 58 HAE 1Y)
oA IR S T AR A H B 3% OF J2 8l 5 0 ) NLRP3 & 1
/A / ASIC3 38 [ O A 97 I M 18] 48 28 Y RE IR I . 4R
M 2552 Iy A2 i o 52 2% B 2 140 2 88 RURE A
AU NLRP3 4 P /A J5 18 BF 5 L 4000 1] A 1) 2 5 11
i JE I 1 AL 2R 58 £ 19 FL A AT Re 5 2 i BIL I i A
friff — LR,



I p R iR 2 AR 2024 4F 1 T4 32 54 1 )

2% Uk

[1]

[2]

[3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

(12]

AMMERMAN J,WATTERS W C,INZANA ] A,et al.
Closing the treatment gap for lumbar disc herniation pa-
tients with large annular defects:a systematic review of
techniques and outcomes in this high-risk population[J].
Cureus,2019,11(5) :e4613.

TRIPbR L 22 25 ARSE T B R T 2 MEAE [R]85 HhAE 64
BILT]. B IE 5 2010,22(9) 67,

LD SRS N AR IObR S5 AR 5T T N A T HE A ()
B HE 30 BILT . TR PR, 2011.81(2) - 170-171.
W=, RBIEF 2T T % R H BRI b 47 R
Ji 26 I KWL ZZ LT ], b B2 I R F 5, 2016, 8(31) : 59-60.
BAI Z B,LIU W,HE D S, et al. Protective effects of auto-
phagy and NFE2L2 on reactive oxygen species-induced
pyroptosis of human nucleus pulposus cells[J]. Aging,
2020,12(8) :7534-7548.

ZHANG A,WANG K,DING L,et al. Bay11-7082 attenu-
ates neuropathic pain via inhibition of nuclear factor-«B
and nucleotide-binding domain-like receptor protein 3 in-
flammasome activation in dorsal root ganglions in a rat
model of lumbar disc herniation[ ] ]. Pain Res, 2017, 13
(10) :375-382.

VLRI, 2B E F R SR LS. R TT A ST H R ) T A 1) 4
5t K R R Rk B o T B AR G IR 5 T 1 S B A
FELI] AL B 2R 2441, 2020, 22(1) £ 36-39.
BIDDLESTONE L, CORBETT A D, DOLAN S. Oral
administration of Ginkgo biloba extract, EGb-761 inhibits
thermal hyperalgesia in rodent models of inflammatory
and post-surgical pain[J]. Br ] Pharmacol,2007,151(2);
285-291.

EPT, 5K KR K 4755 AR BE S BOR 9T L IR 25
A E R R B L R AR A1 SIRTS ik AL T]. b E 4
BT FEWISE,2024,28(14) :2202-2208.

THO U B, E HE BR L B0 ZE L 45 BT thermoTRP 4 334 i 0
HLHIX IR 519 48 B JE VM MBI 98 L) . e e i S 2 K%
#4R.2016,32(4):347-351.

COSAMALON-GAN I, COSAMAL6N-GAN T, MAT-
TOS-PIAGGIO G, et al. Inflammation in the interverte-
bral disc herniation[ ] ]. Neurocirugia,2021,32(1) ;21-35.
RMG L EF A RS S5 IEME R] A 28 L0 RE I AR R A Ak
W EE SRR RN RO THES &,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

19

2009,25(6):918-920.
LIU Y,LIJ,LI H,et al. AMP-activated protein kinase ac-
tivation in dorsal root ganglion suppresses mTOR/
p70S6K signaling and alleviates painful radiculopathies in
lumbar disc herniation rat model [ J |. Spine (Phila Pa
1976),2019,44(15) : E865-E872.
LI W G,XU T L. ASIC3 channels in multimodal sensory
perception[ J . ACS Chem Neurosci,2011,2(1):26-37.
ZHAO K, AN R,XIANG Q,et al. Acid-sensing ion chan-
nels regulate nucleus pulposus cell inflammation and py-
roptosis via the NLRP3 inflammasome in intervertebral
disc degeneration[ J ]. Cell Prolif,2021,54(1) :e12941.
ROSS J L, QUEME L F,COHEN E R, et al. Muscle 1L-1p3
drives ischemic myalgia via ASIC3-mediated sensory neuron
sensitization J ]. ] Neurosci,2016,36(26) :6857-6871.
KONG R,SUN L,LI H,et al. The role of NLRP3 inflam-
masome in the pathogenesis of rheumatic disease[ J]. Au-
toimmunity,2022,55(1) : 1-7.
MANGAN M S J.OLHAVA E J,ROUSH W R.et al.
Targeting the NLRP3 inflammasome in inflammatory dis-
eases[ J]. Nature Reviews Drug Discovery, 2018,17(8):
588-606.
HUANG Y.XU W,ZHOU R. NLRP3 inflammasome ac-
tivation and cell death[ J]. Cell Mol Immunol, 2021, 18
(9).:2114-2127.
S G AR AR TR R A O A BRI R
O 1] A 2 b W 2236 L0 . 0 o S 24 R 2 2 4, 2021,
41(6):907-910.
MRAEZE B K BR)HE 5. 2 N IR TA 9 I A ] A 28
SEE T R R M [ ). I R B A BT 55 52 ik, 2022, 7
(14).188-190.
HALE A RE . AR A R I
R HIOE S e [T . oA v B2 24 24 35, 2021, 36 (1)
6612-6616.
IR AR B I L wh IR AR L =3RRI AT 4 1k KR
IL-1.1L-6 . TNF-o 9 5 Wi [T ]. o [5 9 % 2 A% &5 2004
(12):834-837.
B0 B 205 ARG H 37 0 i B e A R R X
B AT A A8 7 R A ) B K I Y A AE Y T 1
M (], AR P R 45 4% . 2017, 26(28) : 3097-3099.
Ol A5 B #1.2023-06-05)



