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[(BE] HH HKIHEFBRELSERLEMEAA KK S 3(NLRP3) & B H Bk S-# 45 8 (GSTs) . Toll
HEARATLROAR 2 5ME5REMEREMZB(COPD) ZLm £ 4, ik #HIiZRK 2017 F 1 A £ 2021
F1 AN 131 4) COPD & F A VAL, 5 A BE 4 kA & 120 48] A af B, RMMA MR B KE S
AR A% R B (PCR-RFLP) # @ NLRP3.GSTs,TLR4 £ B % &M, Hardy-Weinberg - # # % & B & 5
A B AE 47, logistic @A Z oA Hwwm COPD A AW LB Z, 58 Wmaws  F8# REks s E 4
RE ZME s G A2E B H ok B RBRF IR 2 B AL FE L (P>0.05) , WARAFIA G H B & T2
M (P<<0.05), ¥4%& 5 # %R 27, NLRP3 rs3806265 4 % . TLR4 rs2737190.rs10759932 4% % 5 COPD
KB H < B (P <0.05); M NLRP3 rs3806265 4% .& ., TLR4 rs2737190.1s10759932 4% .5 & COPD £ 9% #9 1k 52 %
v B & (P<<0.05), Z5it NLRP3 rs3806265 4% .% . TLR4 rs2737190.rs10759932 4%, A B % &1 %6 COPD %
Btk
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Analysisi on relationship between NLRP3,GSTs and TLR4 gene polymorphisms

with susceptibility of chronic obstructive pulmonary disease "
SHI Yun .CHEN Yanrong «ZHANG Jing ,LUO jia”
(Department of Geriatrics »Af filiated Beijing Friendship Hospital ,Capital Medical
University ,Beijing 100050,China)

[Abstract] Objective To investigate the relationship between nucleotide binding oligomerization do-
main like receptor protein 3 (NLRP3), glutathione S-transferases (GSTs) and toll-like receptors 4 (TLR4)
gene polymorphisms with the onset of chronic obstructive pulmonary disease (COPD). Methods A total of
131 patients with COPD treated in this hospital from January 2017 to January 2021 were selected as the obser-
vation group,and 120 subjects undergoing healthy physical examination during the same period were selected
as the control group. The polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP)
was used to detect NLRP3,GSTs and TLLR4 gene polymorphisms. The Hardy-Weinberg equilibrium was used
to test the genetic balance of genotype distribution. The logistic regression equation was used to analyze the
risk factors affecting the onset of COPD. Results No statistically significant differences were found in the
gender,age,alcohol drinking,systolic blood pressure,diastolic blood pressure,fasting blood glucose, total cho-
lesterol, triglyceride and uric acid between the two groups (P >>0. 05), while the proportion of the persons
with smoking in the observation group was significantly more than that in the control group (P <C0. 05). The
unit point analysis results showed that NLRP3 rs3806265, TLLR4 rs2737190 and rs10759932 loci had the rela-
tion with the COPD onset (P <C0. 05) ; smoking, NLRP3 rs3806265 locus, TLR4 rs2737190 locus and TLR4
rs10759932 locus were the independent influencing factors of the COPD onset (P <C0. 05). Conclusion The
gene polymorphisms at NLRP3 (rs3806265) locus, TLR4 rs2737190 locus and TLR4 rs10759932 locus affect
COPD susceptibility.
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18 4 BH 2 P i %5 9 (chronic obstructive pulmo-
nary disease, COPD) LAHFZE MU 32 B i FRAIE . &R
TR . %W COPD RAMKER L, HiA Nl
5l REE WM SR B RAEE LR B Y. &
T4 & 5 RS WA Z K& [ 3 (nucleotide
binding oligomerization domain like receptor protein
3,NLRP3) & NLRPs & H % % £ 52—, 28
WESEAE COPD W & A & J8 v HoAg B Z/E Y . NL-
RP3 B K Z8M 5 2/ R PR A %55 COPD A
RPN B, A BT A B K
S-%: 8% Bl (glutathione S-transferases, GSTs) % [ 748
SN COPD & A i 7 fE B R . B GSTs Jk
HWZ &S COPD X BRI RA — &4, kg
5, Toll B 3% 1 (toll-like receptors 4, TLR4) & K
SR 9 1) T B 43, A AR I N AR P O AR A S R
PR . ABFSE 08 NLRP3.GSTs, TLR4 3K £ %5
PE5 COPD S Bt 1 Sk, it IR T AR $2 1t B it
1 #MERE
1.1 —f&FH

HEHL 2017 4F 1 H & 2021 4F 1 H ARBEWA Y 131
il COPD £ 3 Sy WA 21, 7 16 i Im) 90 4t S 1A A 4 120
B Jg Xf & AR AE . (1) COPD 3 15 A (18 1 BH 2€
PR 3L 2127 H5 1/ (2018 4E) ) 2 W bR i s (2) 4F
WK=18 % . HEBRFRUE . QU I R ECHE A 52 4 L X 0F 51 2%
S ()G I E I VE DR R E s (DB IR
e MLV FR G0 A B IR OB PR . AR SR &
A S 2 A8 FE 22 A 23 L (2018-P2-137-01) . R #H
BB R A,

1.2 &%
BRI B B K 2 AR A B4 & (PCR-
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RELP) Kl NLRP3.GSTs . TLR4 fyFE KN £ 540, %
£ T A B 98 6 2 05 SR AN F bkl 10 mL . SR FH B 58 0
BEER AR ) O bk B A0 e b 3k B 4 DNA, £ Nano-
Drop-2000c(Z E Thermo Scientific 23 &) #: il DNA
WRE. RH 0.2 mL 96 fLOG2% O Al CABI 7300, 3 5]
Biosystemes 2\ 7)) % NLRP3 (rs3582941 . rs10754558 .
rs3806265, rs4612666 ), GSTs [ GSTP1 ( rs1695 ),
GSTM1, GSTTI1 ], TLR4 (rs2737190. rs7873784.
rs10759932) FEATIE K 40 Y, BEAFL o BAR R 20 pL,
i#sd 10 pL MasterMix ( ABI 700, 3 [H Biosystemes
25 AED (0.5 pl AssayMix(FEE ABI A F]) (4.5 pl &
Bk I 5 pL DNA FE Sl s, #l4 B&A 1 000
pl. MasterMix,50 pl. AssayMix & 450 pl. B F K
REWY W15 pLIREYW S 5 pL DNA FE &I A A
L., PCR SR &54F:95 °C .10 min,95 °C .15 s, 60
C .1 min, 3 40 MG, B 58 J5 1 55 47 3 4 ¢
1) R P A ARG I 25 2R
1.3 %itsam

R H SPSS19. 0 Ge bt 84T b . TH i %R DA
x5 Fon R ¢ KK THECSOR LB B B R R R LR
FH X° #86 & Fisher #f U0 HE R 35 3% K 8 43 4 R
Hardy-Weinberg 5t % V- £ 45 , 5 Wi COPD & 4k 1
fa b R 2R logistic BIH4HT., LA P<<0.05 AR
EE =
2 & R
2.1 AmakX AT

(R eI =3 Tl A I ) A sy
IR R RE L CH O SRR R R O B R
(P>>0.05) , W2 41 W A L 5] BH &5 F 6 B4 (P <<
0.05), L7k 1,

=1 FHEERFHILER

21 5 n B /% /n) ER (s, 2 WA L2 (%60 ] TR Ln (20 ] _ MR
(x+s,mm Hg)
Xt HE 441 120 68/52 63.12£6.78 31(25.83) 18(15. 00) 108. 26410. 21
M2 131 76/55 63.4046.91 73(55.73) 27(20.61) 107.80+10. 40
t/x* 0. 046 0. 324 22.969 1.335 0.351
P 0. 830 0. 747 <20. 001 0. 248 0.724
g ., #P 5K 25 16 il 4 IR [ Hith =R JRIR
(x+s,mmHg) (x+s,mmol/L) (z+s,mmol/L) (x+s,mmol/L) (x*+s.pmol/L)
Xt HE 2 120 80.2048.57 5.85+1.03 4,2040. 65 1.3640.38 386. 75+30. 69
WA 2 131 81.05+8.78 6.01+1.10 4.11+0. 68 1.4040. 40 390. 65+31.02
t/X* 0.775 1. 187 1.072 0.811 1. 000
P 0.439 0.267 0.284 0.418 0.318

2.2 ARARFLHEAAS>H
% Hardy-Weinberg - i £ 56 . 40 A W 5% K& K] 7Y

A 454 Hardy-Weinberg -4 (P =>0. 05), Hf;
SO 45 BB R, NLRP3 (rs3806265)., TLR4
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(rs2737190.rs10759932) £ N £ & 5 COPD ki Wz 4 . NLRP3 rs3806265 {if & . TLR4 rs2737190
A (P<<0.05), W3 2, 37 5 . TLR4 rs10759932 {7 s 2 COPD & %% iy 1l 7 3%
2.3 #vA COPD &8 & B & 5 47 M P2 (P<<0.05), W32 3.

*®2 ERENERERS T

FH IR (n=120) M (n=131) OR(95%CI) P
NLRP3
rs3582941
A 11(4.58) 8(3.05) 1
C 229(95. 42) 254(96. 95) 0.501(0. 059~0. 552) 0.925
AA 2(1.67) 3(2.29) 1
AC 7(5. 83) 2(1.53) 0.558(0. 210~0. 795) 0.981
cc 111(92.50) 126(96. 18) 0.650(0. 341~0. 719) 0.552
rs10754558
C 85(35. 42) 128(48. 85) 1
G 155(64. 58) 134(51.15) 0.857(0. 431~0. 959) 0.932
cC 30(25.00) 31(23.66) 1
CG 25(20. 83) 66(50. 38) 0.471(0. 287~0. 711) 0.129
GG 65(54.17) 34(25. 95) 0.243(0. 058~0. 427) 0.287
rs3806265
C 76(31.67) 16(6.11) 1
T 164(68. 33) 246(93. 89) 1.556(1.021~1.957) <20.001
cC 2(1.67) 1€0.76) 1
CT 72(60. 00) 14(10.69) 1.321(1.002~1.721) <20.001
TT 46(38.33) 116(88.55) 2.289(1,223~2.541) <<0. 001
rsd612666
C 134(55. 83) 165(62. 98) 1
T 106(44.17) 97(37.02) 0.301(0.102~0. 825) 0. 601
cc 31(25.83) 46(35. 11) 1
CT 72(60. 00) 73(55.73) 0.247(0.033~0. 456) 0. 764
TT 17(14.17) 12(9. 16) 0.242(0.021~0. 429) 0.953
GSTs
GSTML1
+ 66(55. 00) 58(44.27) 1
— 54(45., 00) 73(55.73) 0. 840(0. 406~0. 959) 0.915
GSTT1
+ 94(78.33) 94(71.76) 1
- 26(21.67) 37(28. 24) 0. 588(0. 218~0.676) 0. 969
GSTP1(rs1695)
A 189(78.75) 205(78. 24) 1
G 51(21.25) 57(21.76) 0.844(0.512~0. 954) 0. 390
AA 78(65. 00) 87(66.41) 1
AG 33(27.50) 31(23.66) 0. 836(0. 672~0. 887) 0.212
GG 9(7.50) 13(9. 92) 0.501(0. 312~0. 774) 0.431
TLR4
rs2737190
A 137(57.08) 199(75. 95) 1
G 103(42.92) 63(24.05) 1.730(1. 205~2. 351) <0. 001
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gk 2 HEEMMECERS
R X IR (n=120) MEEH (n=131) OR (95%CI) P
AA 40(33. 33) 79(60. 30) 1.601(1.103~2.10D) <<0. 001
AG 57(47.50) 41(31. 30) 1.398(1.027~1. 858) <<0. 001
GG 23(19.17) 11(8.40) 1
rs7873784
C 28(11.67) 31(11.83) 1
G 212(88.33) 231(88.17) 0.497(0. 231~0. 689) 0.748
cC 5(4.17) 7(5.34) 1
CG 18(15.00) 17(12.98) 0. 7410, 468~0. 831) 0.171
GG 97(80. 83) 107(81. 68) 0.701€0.562~0. 882) 0. 285
rs10759932
C 70(29.17) 29(11.07) 2.258(1.262~3.029) <<0. 001
T 170(70. 83) 233(88.93) 1
cc 30(25.00) 3(2.29) 1.823(1. 356~2.921) <<0. 001
CT 10(8. 33) 23(17.56) 1.542(1.154~1.992) <<0.001
TT 80(66.67) 105(80. 15) 1
=3 I COPD £/ B E RS
PSS B SE Wald X* P OR(95%CI)
LS 0. 883 0.277 10. 181 0.001 2.418(1.595~4.719)
NLRP3(rs3806265) 1.305 0.411 10. 063 0. 002 3.687(1.761~8.831)
TLR4(rs2737190) 1.186 0. 396 8. 963 0.003 3.275(1. 685~7.965)
TLR4(rs10759932) 1.391 0.437 10.123 0. 001 4.019(2.119~11.761)
3 i it T 5 50 2 R I A8 R A TR N AL TR PR — Y

COPD J2& 4 BRI [ P & i 2 B0 T 8 3 8¢ g 1y I
W 22 e 9 » A AL H R S B 3 0 A S 5 IR
THAEAT R A R M A SRS T IR R
YRRV A 5. ARBESE R WM 2 5% ] COPD & %% 1Y
ST GRS 2. HI R B BoR 5 AL 20 %K
M e & 42 %l COPD, #:78 COPD 1 % %% KUK
AN G WA O A7 — R 22 5. M OC AT IR
A R RY ,COPD A& BAH —EREREN.
SR RBEIT 5T WY, COPD e % h R M iF £
PN R IR AL B A e BE LI, A R D 45 A H
R KL 4 R R 2 R 40 M AN AR A ) I A
LN % RS AR I £ COPD By & A= v ] BE 5 4 &
B A

CA s R A SH AL K M fE COPD #Yy
KA VERET A EEE L, GSTs MU [T A3
Wi, FLA T3 A A e 1 L 2 HEBR R T 9 AR
WY AU SEACAE FH L 53 A0 A8 AT DL SR Ak N R
WK AR, A S ey HRatkEYE.
GSTs B 2 /> 8 A~ 3 N A 55 g 5%, H  GSTPI,
GSTT1.GSTM1 HRN7E — B AfFH B A KN 2 E
PE,GSTM1 5 GSTT1 SN 28R M H ik, T8
i G P28 GSTP1 S 2 8RBT 105 %

M-l AWFGE 458 R, GSTP1.GSTT1.GSTM1
WL AW S COPD &k LB XA,

NLRP3 &K A F Y ik 1qd4, JEH g i & A
pyrin Z5 g3k A% AT IR 45 & AL S SR R & L AR
HEFHIN pyrin £ 1, %4 H & NLRP3 48 4 4k
AWM BT, NLRP3 48 /A B B 3F 52 2 #% N
TF-kBNF-«B) {55 45 38 i b i 3300 1 L 76 R E | 240 i 94
T R AR I 25 45 I TR & 4 R AR Y . 5 A
FEAE Y ONLRP3 4 M A f 8076 £ 3005 2k e R 4 &
FI -1, J5 24 22 1 20 A R R 015 Rk, 548
IS VR 98 RE ST I e VR R R ), BRee g
58 & B NLRP3 rsd612666 i s K K £ 251k 518 1
R G R E Y, X BEAESY 5 L NLRP3
rs10754558 13806268 {7 15 3 (Kl £ 75 1k 5 Hr # M X
DGR R R E A A — 2 KBk, ARG R ER,
NLRP3 rs3582941,rs10754558 ., rs4612666 {3 s %k K
25 COPD M kAT B O, X 4l 50
£24 NLRP3 rs3806265 i i T 3L KN 2 5 H Z it &
M (P<20.05), & Z M E 5 Hr i 7n , NLRP3 rs3806265
7 IR 228512 COPD KA ST R £, 5k
2GS S 4 — B

TLRs AT 5 240 Jf0 | 5042 40 Mg B2 15 o 44 i v
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JTIZ FRIR AR PR R M g 2 RO TR G A .
AR RSB BT 5E R, COPD K LB L ff TLR4
B 38 Ak GG S S NF-«B {5 538 [ b p65.,
I HER 2 MM N SRRERNG B F456.9
W RAE N A A AR . S B E AR R
BT, COPD #g 4h & i TLR4 /KB & Th &, 5%
KT TLRA K P0G B A% 40 it T 3003 F W L 41 i
UK R M L HE B RGBS R AE R R AR
ZEHL BN P4 TLR4 rs2737190 1 85 G.AG.AA K&
rs10759932 fii 5 C.CC.CT ZR A G ¥ B L (P<
0.05), 2% MK/ 8 TLR4 rs2737190,rs10759932
D7 S L 22 M2 COPD &A= 1yl 7 5% [H £,

2t I Br &, NLRP3 1s3806265 fii si. TLR4
rs2737190 1510759932 4 s5 3t [ 2 &M % COPD %)
&M & COPD & A 7 52 i &K

S % Uk

(1] & FHw g, R 20, 55, 1% BH I I & fiti 2l ik
FIIE R M CRPLIL-6 il TLR4 Y25 5 £ ik
KRR AT LT 1. A B 9% 43 B 5 I K . 2019,
26(4) :645-649.

(2] Z2igae A B, AR V6 30, 45 A I H IR S-#% % i
P1 Tle(105) Val H P 2 25 1 55 ] g ] % 12 14 BH
FEPE I Ty et iy e R LT AR E 25 AR,
2019,35(8):1167-1169,1173.

[3] KABEERDOSS J,GOEL R,MOHAN H,et al.
High expression of pro-inflammatory cytokine
genes IL.-13 and IL.-1R2 upon TLR4 activation
in Takayasu arteritis[J ]. Rheumatol Int, 2022,
42(3):535-543.

(4] HhieES o hfEES GG P HEER S S
PHEE 225325 55 18 P BHL 28 M i 2 s B 212 97 48
(2018 4F) [J]. e & FF B i 445k, 2018, 17
(11):856-870.

[5] BefRER, k. 25k, 55, WA 5 A W A 48 1 BH 2
PR it s 8 3 I PR AR AIE 22 5 [T ). v [ = Ui 2
#.2020,22(10) : 1452-1456.

[6] BRAY M J,CHEN L,FOX L,et al. Dissecting
the genetic overlap of smoking behaviors, lung
cancer,and chronic obstructive pulmonary dis-
ease:a focus on nicotinic receptors and nicotine
metabolizing enzyme [ J ]. Genetic Epidemiol,
2020,44(7) . 748-758.

(7] F/NAR AU  BEAR LG A P BEL S P i o s it 3t
LI A i 2 S e TR B TR A 2 A 8 2= 4 i LT . 2
Jif 55 53 H e ¥ 3k, 2020, 36 (11) £ 5-10.

¢ AEF 20225 T AFHSL AR 14

[8] JAKOVLJEVIC T S,JACIMOVIC J,NIKOLIC
N, et al. Lack of association between glutathi-
one S-transferase M1 and T1 gene polymor-
phisms and susceptibility to preeclampsia: an
updated systematic review and meta-analysis
[J]. Am J Reprod Immunol, 2020, 84 (6):
e13303.

(9] FEUE. 47, P75 16, 5. CYP19AL,GSTM1,GSTTI
1 GSTP1 MK 223850 5 15 NI S A 0E B3 Am
BIARSC AT FE L) ] AR PR 22 4k 3K, 2019, 99 (7) : 515+
519.

[10] KB, M % NLRP3 4 JE 74 8 45 il &8 2 AE %5 00
A BL e Horh 25+ i py pF se gk e [T . rh e =
2524 H],2020,38(9) : 136-139.

[11] ALMEIDA E D,FRANTZ S R,CESAR P, et
al. Frequency of interleukins IL1/1LL18 and in-
flammasome NLRP1/NLRP3 polymorphisms
in sickle cell anemia patients and their associa-
tion with severity score[ ] ]. Curr Mol Med,
2019,19(10) :776-783.

[12] QUEIROZ G,SILVA R,PIRES A.et al. New
variants in NLRP3 inflammasome genes in-
crease risk for asthma and Blomia tropicalis-in-
duced allergy in a Brazilian population[J]. Cy-
tokine X,2020,2(3):100032.

[13] WR=&, T B, /0 . 5. NLRP3 R % /) A 5 A
Z Ve S8R JE R Sy Ak i AR DG HEBE SR LT .
Wi R = 2%, 2020, 22(6) - 778-780.

C147 X8 . v Hi , Wk 4E, 5. NLRP3 B rs10754558,
rs3806268 i i HLA% H R 22 25 Pk 5 8 5 Hb X I
6 55 P i M g AU R DGR BIF S [T ). A g s A
SR ,2019,16(6):11-14,17.

[15] sk ifg. 3t £ . PRI, 55, 1L-17, TLR4, P2X7
HE IR 2235 55 18 1 B 2 M il 9 s 1) S BRI 5 LT .
A 4 il 44 7, 2018, 22(2) 1 142-146,152.

[16] #hE &, £ B W], % W], 55, TLR4 RiEKF 5
COPD K B 2l bk ~F- 8 JUL 40 M5 543 20 2 6 1Y
KA ] BREER R34, 2017,52(9) : 1310-
1314.

[17] AHIN F,KOAR A F,ASLAN A F,et al. Ser-
um biomarkers in patients with stable and a-
cute exacerbation of chronic obstructive pulmo-
nary disease; a comparative study[]J]. ] Med
Biochem,2019,38(4) :503-511.

Wik B #1.2021-10-18 &[] B #1:2022-03-22)



