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ALY B % TLR4/NLRP3 {55 PR
COPD K [ A8 RAE D
w9 ESER ERE SRS O, BER T BEE W RS BN s
("FRPESKRFARAR, BT 53001157 SR PESKFRESEERTREESH, T 530023)

WE B8 RTS8 B ZEVE RGO (COPD) Rl RAE 5 11 ) Toll KE3Z44 4 (TLR4) /NOD FE (K H 3
(NLRP3) il g F A o 773k 2EH 36 JUMENE SD R, FHFBENLAS FL 20 D DU AN 2H 50 - 1E 0 B2 AT Tk Je Ky T 20 LA
JRRA I SRICRA AL, B 9 U BRIE S A IRZH A, FlAx % A 4 i ik A N s 22 8 (LPS) Bk A S HY 2 COPD R LA
B SRS R Sk 2 25 12 JH WS AT IO o R A — BOIR D0 B PP RGUAEAR o 3l i TR AHE — AL (HE) Je @ HoAR M
ZXJT 2L S o BRAS AL 5 R FH S €'t 7t 3R G i XS B (RT-gPCR) 32 A1 EE BB % ( Western: blot) Y6 R FRU it 2H 24

TLR4 BRI R FE R F-a(TNF-o) , FA4NLA 25 -1B (IL-1B3) Fil NLRP3 i) mRNA K H £ KRKF, R SIEH A B M, B
TR BT ZHZA S 52 458, TLR4 | TNF-o IL-18 \NLRP3 Il mRNA iR (P <0.05) o SR AN LE, Ik e s 2 AR A

-SRI 4 BT 20 45 %, TLR4  TNF-ou IL-18 \NLRP3 3 (54 il mRNA FAFEAR (P <0.05) o 538 ARAYH-$2 U n] Ak i
il TLR4/NLRP3 {553 /> COPD K FUiti41 41 TLR4 \TNF- IL-18 NLRP3 Feik &, ji 6 H A GH RSE RN o
KR AR R IR 5 15 P RH ZE MR TR s TLRA/NLRP3 {54558 % ; SUE SO0E ; U 598 ; 3 5056

FESES R563.9
XEERER A XEHS 1000 - 1492(2025) 10 - 1833 - 06
doi:10. 19405/j. enki. issn1000 — 1492. 2025. 10. 008

18 P [ 14 il 9% ( chronic obstructive pulmona-
ry disease , COPD) Jg&—Fifr < il Al A7 35 0RE 23
TR FITEUHY R PR~ 5 8 BRI L B 928 A 05 44 2% T
AT IS R A A A RE PR . COPD 4x
BRABIUR L COPD SEUEIE R LYk 42/10 1N,
HEZHEG g AN BN R, & BT
#2 COPD H T o 2. N, R T8
LA RIG T T B S 2T 1, R e 1
AR TS i RO, AR R I
FRZAC S W) bl N 28 55 22 T A= i 1 803, FLAT BT
Ak P AR A P B A0 M S 1R B
51O Je A AR A - HR U READ ) COPD 5278 K
i S BT B e it o 76 9 41 ) A S
SRS )y, BA —E MR T /E . Toll 52
1A 4 (Toll-like receptor 4, TLR4 ) J2&— Fh n] 5 K 4
e 5 S S K KRB B 5 20K
5B lipopolysaccharide, LPS) % 4 3 £ 5

2025 -07 - 06 %L

FEGTH  E R QAARE R H (45 :81874453) 5 7P P R 25K
FREABHITI H (45 :20232D007 )

YEET AN 1 B, 2 RS
Was s, 95, FALBEIW, 2052, B4 A 5 0, 3l {5 1R 3, B-
mail :362311038@ qq. com

B, JR S AR B RAE , NOD FESZ AR 1 3 (nucle-
otide-binding oligomerization domain-containing 3, NL-
RP3) RAE /Nl 1 5 B 5 B o T i s AR
T, LW AL T A5 S i Sl g R B
g8 T, A TLR4/NLRP3 5 B % i ] e IR 1A
P T ZEL 240005 R0 2 A 240 i DR 5 7K, (EL AR A T2
Yy RE T 18 1 I8 425208 R R COPD R Bl Uil R AE
AWIEG . HE, A OF50R 3R 42 T TLR4/NLRP3 {55
L BT B U X COPD R BRI 2 E S5
BB S H IR AR, O COPD /Y BBy 51697
SEMLEHTE i B % S RS B SE IR TR g

1 #R5EFZ®

1.1 %

1.1.1 34 36 H SPF g SD KR, 4 i &
190 ~230 g, ¥k 5 5 R 30 3 v SR SE e sh W) A
RN ] [ A 7= 1R AT IE 4 5 - SYXK (3 ) 2019-0001 ]
SR, R B W PRI SR 1A SR SR AR o fRDRHA
H oK, B OGR4, JREE (25 £2) C L
JE40% ~60% A SE5G 28 ) 7Y rp 5 24 K2 [ T8 i B
5 e P 24 L 25 01 S L UE ({8 P55 . DW20240319-
027) , 3-8 1E 3R J5hul,

1.1.2 4 5XA LPS(3E[H Sigma 23 alffit,
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10 mg/ i, b5 : 1.2880) ;4 M 45 A ( IL I JL A S0,
BT A R i 19.0 mg/ 3, Rl T A
Tt 12 mg/ 30) &P TSR CITAERgl 25 M0 A BR
RN MR S ml/ 32, & GBE 17.5 mg/ 37, Hrp
AR B 4.2 mg/ S, b b 24% 5 4R AT N TR 0.7
mg/ 3, 5 I 4% it 221210l ) s BEER K JE W A
CHTLLAN I 25 By A BR S ), it 5 : 221124 ) 5 3R
g 170 & (R DR AW HOR A IRA ) 5
BA-4041) , iy SRFE R F-a ( tumor necrosis factor-a,
TNF-o) HifA | 4014 2 -1 (interleukin-18,IL-1B8)
P NLRP3 Hii{& [ TLR4 HiK | B-actin HTIA  FHT A
“Hi (R =B EARAIRA A, 5745 :29652-1-
AP 29530-1-AP ,30109-1-AP 19811-1-AP 20536-1-
AP RGAROO1 ) ; BCA £ |9 B2 il 5 12050 & (1 it 28
B RAEYFARN A S : P0012S) s ECL A5G (K
HEFRACEWEARA R 7] 45 : MAO186-1) ; SYBR
GPCR Master MIX (1165t s 2 MU BB A7 24
it :22208-sp)

1.1.3 A& ARA YL EAE (IR :80 cm x
60 cm x 50 cm, Ti A — il B AL, HAEH 2.0
em ) 3 38 0% F BB (TR E R R A A, B S
DM500) ; S 56 E B PCRAX(SEEN AR R 58
3] ABLL RS 7500 ) 5 BE B SAR 3 B AL (SE 1 Bio-
Rad {A1/R 24 ], B85 : UN HOOD 11) , 4> [ gl ¥% R A
FEAL (FE[E] RETSCH 34t 23 w] , 15 : Cryomill ) 5 4>
WA Wl A5 AL (58 B BIOTEX {7 15 24 v, 1 45-: EP-
OCH) ; & 22 Fla 5 AL R AR VKA ( 26 [ Ther-
mo Fisher /2], #l5- . ST16 .8930086V)

1.2 &

1.2.1 52 AL R 36 R RIL MEEHL
3B 3 DA A A 2H 5, 5353 R A %) B ( Control )
2H BB (Model ) 2H 1k JE s (PNSZ) 4 ER A 42
P(GBE) AL, 4145 9 o S5 30k " 71k, B
Control ZH 41, FiAp £5 41 34 45 7 7 JH 0 32 T A B3 S
ENMETE LPS B3 KB COPD BERL: 7E 75 BEAY 55 1
RN 14 K, 45 K BB IE T2 20% 24 30 347 JfR
T, B S o DR B Sk v AR MR 25 [ i R #RAE &
b B R T4 10 KRR TR TE LPS 100 W/
100 g(1 mg/mL) , V5 56 52 5 , 4 R Bl B 7 g% 10
~20 s, DAORAIE LPS Efilil g &) o34t o 1ESEH5 2 ~
13 R 515 ~28 X, & BB KBS T A 0046
(80 cm x60 cm x50 cm) N, R THMHIHZEF 1 h,
B 30 AR S MR, H A A5 AL ) At ] 0 4R 2
28 d, 455 e B2 BB LA R 1 HALBE, I

SURZH A HEA T B2 K, HE T 98 E COPD A
AR . BB G , Control £1 \Model 4145
T 0. 9% AL WREH [ 10 mL/ (kg - d) ], GBE
AT 2H R IBUI IS 13 5565 1 05 X 45 3 &7 1L 3 S, 77
BBOEN 0.4 ml/ (kg » d) (Fi BSAR AL 0. 29
ml/kg, KRR AL KEHZ R = A&
x70/56) , PNSZ J& 47 4138 il B i e 4 7k e
FATRIEW, R BeE N 0.5 mg/ (kg = d) (F A
PrifEdt 0. 4 mg/kg, R AMAR A AR : KRBT ZY
o= AT x70/56) , S HA IR H 1R, &L
12 J&.

1.2.2 FARE REKHZE, B&HREU
20% Hi3H (5 ml/kg ) JI5 R SR FS B Z0 AL 3
T i KB Js A S| IO i, B R B, 42 4% 23R
P W 1Y 5 o0 T, R A A R 2 R AF T
-80 C EMRIUKAE , A5 2225 1 5 RNA 942
W

1.2.3 R K# — 474 (hematoxylin-eosin, HE ) 3 %L
BB mE s T BORRA L2, 1 4%
Z R AR UEILIE E 48 h, U FIAS [] ¥ 2 A 17
FEXTFEAR AT BE K, Z S5 W FEAS IR I T PR
B HARRE ], B A DD O R 3
o P, 2o R A IR S PR K S, T
AR ST T Sk R N ) [IE2 A il i L (52 VbRl
HE T BAMEE T, WA 70 Hr 25 21l 2H 2L s
bt g

1.2.4 Western blot %4 #| TNF-o, IL-18, NLRP3 |
TLR4 ZFa K2 E MAH PO Z 20 mg,
PR U N S IR RIPA 4 28, 7
PRI 51T e 8 5 3 it 20 2ty {78 53 44, Bl
JGAE 4 °C 12 000 r/min BS.0> 25 min, WL VR LA
FEICEAR L,y 70 25 A 1 2R ok BE R A T s o
AVA%E | e ] BCA R I 1 2% 2Ll 2H ZUREAS 1Y) 2
FR B, 7E 3K FPE T 10 min Y28 PE, 454l 1 EE
30 wg FEF7EE K HL YK (80 V,20 min 5 120 V, 60
min ) s JEVEFEE 60 min  PRid B A ES A 30 min, B8
J& I A B B ) — 47 TNF-o (121 000) | TL-18
(1:3000) NLRP3(1:3000).TLR4(1 :2000),
Bractin(1:5000) 4 CWEF i 70, A28 3 Yok i
JE L MACT 25 000 AR FH R P EREF 1 h,
B f5 H] TBST ik 3 ¥k, DL ECL B BUR IR i, #E
AR B GEATARIENR , Tmage T FAE 00 IR BEAE T
AAEARBE,

1.2.5 S RATETRE 4 X R L (real-time
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quantitative polymerase chain reaction, RT-qPCR) &4
M TNF-o IL-18 . NLRP3 , TLR4 mRNA % ik % fK
i RNA 32 Bl & i B fR i e , MU 4 ZUREAS 2
B RNA, JEX SR T BE I e o RS, S IR R
e R G R BT, 5 BT SR A RNA 1A,
PEAT B s BV LASRAS 515 cDNA, B, F1) FH BT 2K
THH) cDNA SRR, AT 2R & W 5% X S (PCR)
PR PR &4k :95 °CL,30 5595 °C L, 10 s;60
C,30 s, 440 MEH, DL B-actin HNFES I 5
2SI X S AR T H R R 23R K7, 5
PP sIE R 1,

®1 514F5

Tab.1 Primer sequences

Genes Primer sequences(5'-3") Product length(bp)

TNF-« F:GATCGGTCCCAACAAGGAGG 137
R:CTTGGTGGTTTGCTACGACG

IL-18 F:AGCTCTCCACCTCAATGGAC 150
R:GTGCCGTCTTTCATCACACAG

NLRP3 F:TGCGTGTTGTCAGGATCTCG 179
R:AGCACAGTGAAGTAAGGCCG

TLR4 F:GATCTGAGCTTCAACCCCCTG 148
R:GTACCAAGGTTGAGAGCTGGT

B-actin F:ATCATTGCTCCTCCTGAGCG 163

R:CAGCTCAGTAACAGTCCGCC

1.3 Zit=Esbi8 iz SPSS 24. 0 #{F k47 ks
Geit oA, IR IE 25 40 A et HL Oy 25 R R 5 Pk 31
HPOR ] x £ s BEATHER , ANOVA Jy 2250 Mk 56 1
i Z 4 [B ) 22 Sk, LSD-1 46 56 k47 40 18] L 4%, 8
P<0.05 AZESFAGIFFE L.

2 #XR

2.1 ZEHAKXKB—MRRMFERRGIEIR  Control
YUK Rz sh RIE, b R, B R A5, PR R.
Model 21 K BRURS #il A 41 , S5 738 2%, 6 €6 fi 3 TGOkt
B I AR AR IR, B R | | T
WK T B I 2 %5 1k Model 411 L 7E
PNSZ 245 GBE ZH K B & 153 W] 223 .

2.2 BAKBRIBMBERZS  Control 41K Ry
GEA LA SRR LR 0 DX 3 L B S R Pk A i
i A BS TS B e 5T 1 H S L R Wy
Ko Model 41 U 7t 45 44 BA . 2560, L8] 120 X 3]
2B A3 AT A 20 L r RV ki 9 2 A A D0
R, T2 S 2 il 6 B W 28 15 75 9 A4 Ak B il K
JEITE . 5 Model 41AH I, 248 PNSZ 697 T E S
GBE G977 % TR R B, FLH vt 25 4 1) 2 AL AR B

AT, S A 2R M IR 10 5 FEE AR XA, B Ji 7k
TR BRAL , SCFE R o DX I rT DL i 36 BE W7 54 il 52
ST AIEL , DL AT 1o 25 2H R Bl s o P 96 280 B 1 329 il
M AL, WK 2,

Control Model

PNSZ GBE

El1 Control HF1 COPD EHKRAMEHKIERI HE x100
Fig.1 Pulmonary alveolar pathological manifestations
in normal group and chronic obstructive

pulmonary disease group HE x 100

R2 FBAXBRIREMAHREFEHMAERALLER(n=7,x25)
Tab.2 Comparison of standard alveolar number and

average alveolar area of rats in each group(n=7,x £5)

Standard alveolar Average
Group
number alveolar area
Control 325.0 £21.691 01 4259.835 4 £273.328 04
Model 205.2 +6.870 23 6 729.554 2 £217.464 29
PNSZ 277.2 +10.616 03 4983.169 0 £191.369 63
GBE 313.8 £19.149 41 4 410.004 7 £271.165 55

2.3 ZSHEKRBRRERBESHKZE  Control K
SCRE SRR R AR RS S S AR , ok
7 VERER UL SR S R, £ B UL B A T Y 7 A HE
8 J J) LR L% 3] 58 1 A M i 9= . Model 2H
KRS S 035 1 s BV O, A0 45 8 R
0™ B P 2K B RE 0 W) S HG JE, £F BRI R EL T
RS ERTE O NN TSRS RS S =iy & L IR R
F A R R AL R as g 2 R w A
5 Model ZHAH L, PNSZ J6972H 5 GBE G971 2H KB
TESCUE S 5 T A — e R R P, SR
hSREE SRR B DR i, RESE SR G ek /) | &F
BHEY T AU 5328 B H BRI 7% | 48 1
T P L 1) 9 P 200 M 0 28 B AR eI DLIRL 2

2.4 BHAKXRMAL D TNF-o, IL-18, NLRP3,
TLR4 mRNA FiEER % T Control 4 , Model
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Control Model

PNSZ GBE

2 Control 471 COPD EHAKXRSERIERI HE x 100
Fig.2 Airway pathology of rats in normal control group

and chronic obstructive pulmonary disease groups HE x 100

ZH R B ZH 4L TNF-o \TL-18 \NLRP3 \ TLR4 mRNA
RRKFRFE B, ZRA G EE (P <0.05);
FHAL T Model 41, PNSZ 41 5 GBE 4 K KUJili 41 21
TNF-a,IL-18 \NLRP3 . TLR4 mRNA Z2ik/K V44 i %
T, ERAG R (P <0.05), W3,

61 [JControl
Model
[ PNSZ
GBE

Relative expression

NLRP3 TLR4

3 FBEAKXRRMEAL TNF-o IL-18 NLRP3  TLR4 mRNA Rix=
Fig.3 The mRNA expression levels of TNF-«, IL-18, NLRP3
and TLR4 in lung tissue of rats in each group
**P<0.01, """ P<0.001, ****P<0.000 1 vs Model group.

2.5 HHAKXBRMAL D TNF-o, IL-18, NLRP3,
TLR4 EHRIEER HHE T Control 4, Model 4
FEUi 414 TNF-,IL-18 . NLRP3 , TLR4 7§ [
KT LR, 22 F A ST EE L (P <0.05) ;4
BT Model 21, PNSZ 547 205 GBE 1647 2H K B fili
4141 TNF- . IL-18 \NLRP3 , TLR4 7§ [ % ik /K -1y
BETH, EFASITFEL (¥ P<0.05), WLE
4.5,

3 i

COPDJE—Fift 15 22 ) PR B A IR A AT <

Control Model PNSZ GBE ku

TLR4 95
NLRP3 110
IL-1B 17
TNF-o 17
B-actin 42

E4 KBHAKRMAL TNF-o IL-13.NLRP3 TLR4 F [ &3
Fig.4 Protein bands of TNF-o, IL-18, NLRP3 and TLR4

in lung tissue of rats in each group

5- [ Control
Model

i W PNSZ
GBE

3 -

35

—_

Relative expression

(=)

.
/
TNF-a IL-1B NLRP3 TLR4

ESs &HKXRAMAZR TNF-o IL-13,NLRP3 , TLR4 ERRIAE
Fig.5 Protein expression levels of TNF-o, IL-13, NLRP3 and

TLR4 in lung tissue of rats in each group
*P<0.05, **P<0.01, ***P<0.001, “***P<0.000 1 vs
Model group.

DL BH ZE N AL (4 L AS AR I I R G, LR Bl
152 2%, RS AN SRAE R RIS B 1 33
A K, TR AT SE COPD [BEA i BIURFAE , %
B R AR A P 5, T 4 8 1 240 ol o B
TNF-o IL-18 Z28h R 1 R 7 51 e S AE G SV, fix
LSEA LB A IR L R,
PN T BB ORI ] B RAE R ZTRY5 COPD [5%
i

AWFTER AN B HIAH S + LPS U T ik
sz, COPD Zhpiit, bt K Bl i BUSTERAS 22 (W
AL SSE N 3P AV R i g e g )
COPD [BRIE , 12 AT 5E b 7 B2 20 O s 28 21 45 44
AL, A KRR RN AR , R il 0 BE IR 224 R 15 1
S CHE , 5 SCHR ' R 4 R — 0, 4 18 B K
BB RS S B S o AR R I S 2 i i A
O3, XS R E GRS R R AR S, TR
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BZZRX LPS 75 3 fili 1 B2 A AS49 4 i iy 2 56 v i
N, A T E2 A6 F 2 (nuclear factor ery-
throid 2-related factor 2, Nrf2 ) | Ifll £T % 4 & -1
(heme oxygenase-1, HO-1) 2§ [ R &30, #Z% H -
kB (nuclear factor-kB,NF-kB) & [ F iR/, IL-18,
IL-6 FRj4 i 2 E2 (prostaglandin E2,PGE2 ) ZF 43 4E
PR ikl /b, 46 7 i B 3R TR A O Nef2 5
il NF-«B 18 B 09 7F F , S0 il 02 2 ZE P 3R 0K, Tk
PUBRGAICR . Besh, Mt 230 1T i 45 pSO A
P65 VI B AL L A, 400 ) e 40 A 4% B 1 i A
Tk RAFSUBIAE A o AR ST il 41 455 B 45
R ARAT -SRI H B A i 2 A S5 A T 2L
A R A MR , il IR R B ] R s, DR A
-SRI T W] 2 A COPD R B R Ml 2H 200 L5
MEFYEAL, T R4 R 543 i . 7E COPD 1)
SRR SRt R e v PR 4 A RN A0 A ARk
JOEIECT R TR S O A Ak, B S 5 R iR A
TR TNF-a IL-18 Fl IL-6 %52 H G40 g 5 1,
SO TH G R R . A B R AR
PRI AT DA B M5 5 1 K BRI 2, BRI 2
PR A A2 R B K. AL 25 SRR T,
COPD K R fifi 41 21 A (1) TNF-o 1 IL-18 4 & 1 A0
mRNA FR7KF- 25 8 25 5 AR A i SR O i va
J7RE T I TNF-o 1 TL-1B 13255 K7, MATIT A R0
) A8 BEL i 5 | 72 114 & R S I 0 48 A0 I B85

TLR4/NLRP3 3 %75 8 5 HLA S 9% 25T S Ty
1 EA HEAEM,TLR4 5 LPS 254 J5 9 0G , )i ol
NLRP3 SAE /MAF IR, 3100 5 | 2 58 40 i Y 5 7
AN RS SR, A0 TLR4/NLRP3 5 A
I/ S SAE AR T , 2% COPD R BUBTAL4J3 , 3
DT AEAL s A 2 i) NLRP3 58 P/ MA 1) 1
AT REAVR T B8 & i S, 9/ H v AN L SR 4 Dt Mt
WA o ARSI ZE LT, COPD BRI U 4L
411 TLR4 NLRP3 & Ml mRNA #5365 FH & ; 2440
Ay -2 B 1 s, KB TLR4  NLRP3 1) 2 1 #l
mRNA FIR 4 U] 5 AL, 4275 B A - i B0 e 41 7
TLR4/NLRP3 3 305 , 4198/ COPD #AE [
Mk COPD Jififhi s

25 BRI AR U T IR COPD BB 5y
Ytz 4! TLR4 5 NLRP3 [ AHXF Ik 5, 1] R A
PR PRI, Dol A A S I, i ot i FEE A8 1 AR ity 1)
RE , Zefife il £ 4t Ak, v g /& i o 1) ] TLR4/NLRP3
GBS AR o H 18 BELIE A L A2
IR AR A 3 ) ) B AR FAL R AT R A S

A, A A8 BELA 9 e PR 7 32 HBT Fe) 8L i AR B
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Ginkgo biloba extract down-regulates TLLR4/NLRP3 signaling

to protect airway inflammation in COPD rats
Pan Ying',Mo Xueni' ,Wang Gerui' ,Feng Yuqing’, Xie Fang’,Mao Meiling',
Wei Tingting' , Xiang Jing' , Huang Lianjian' ,Wei Fanbo', Yang Yibao®
(' Graduate School of Guangxi University of Chinese Medicine , Nanning 530011 ;> Dept of Critical Care Medicine
Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine ,Nanning 530023 )

Abstract Objective To explore the regulatory effects of ginkgo biloba extract on airway inflammatory injury and
Toll-like receptor 4 ( TLR4 ) /nucleotide-binding oligomerization domain-containing 3( NLRP3) pathway in rats with
chronic obstructive pulmonary disease (COPD). Methods Thirty-six male SD rats were selected and randomly di-
vided into four groups; the normal control group, the model group, the prednisone treatment group, and the ginkgo
biloba extract treatment group, with 9 rats in each group. Except for the normal control group, the COPD rat mod-
els in the other groups was constructed by intratracheal instillation of lipopolysaccharide (LPS) combined with ciga-
rette smoke exposure. After successful modeling, the rats were continuously administered drugs for 12 weeks, fol-
lowed by sampling. The general conditions and respiratory symptoms of the rats were observed. The pathological
changes of lung tissues were observed by hematoxylin-eosin ( HE) staining technique; the mRNA and protein ex-
pression levels of TLR4, tumor necrosis factor-a (TNF-a) , interleukin-13 (IL-18) and NLRP3 in rat lung tissues
were detected by real-time quantitative polymerase chain reaction (RT-qPCR) and Western blot. Results  Com-
pared with the normal control group, the lung tissues of rats in the model group were significantly damaged, and the
protein and mRNA expression of TLR4, TNF-a, IL-18, and NLRP3 increased (P <0.05). Compared with the
model group, lung tissue damage was reduced in the prednisone group and the ginkgo biloba extract group, and
TLR4, TNF-a, IL-18, NLRP3 protein and mRNA expression decreased (P <0.05). Conclusion  Ginkgo biloba
extract may reduce TLR4, TNF-a, IL-13, and NLRP3 expression in lung tissues of COPD rats and alleviate their
airway inflammatory response by inhibiting the TLR4/NLRP3 signaling pathway.

Key words ginkgo biloba extract; chronic obstructive pulmonary disease; TLR4/NLRP3 signaling pathway; in-
flammation of the airways; airway remodeling; animal experiment
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