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Objective

To investigate the effect of nucleotide-binding oligomerization domain-like receptor protein3

(NLRP3) inflammasome on coronary artery vascular endothelial function in patients with coronary heart disease. Methods

50 CHD patients and 25 controls were recruited according to the inclusion criteria. The clinical data including sex, age,

smoking history, body mass index (BMI) . mean arterial pressure (MAP), fasting plasma glucose (FPG) and blood lip-

ids were collected for analysis. The transcription and expression of NLRP3, apoptosis-associated speck-like protein con-

taining CARD (ASC) and caspase-l mRNA as well as protein in peripheral blood mononuclear cells (PBMCs) in all the

groups were evaluated by real-time qPCR and Western blot respectively, and the levels of plasma interleukin-18 (IL-18),
interleukin-18 (I1.-18), nitric oxide synthase (NOS) and endothelin-1 (ET-1) in all the groups were detected by ELISA
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assay. Results The expression levels of ASC mRNA, NLRP3, ASC, caspase-1 and IL-183, IL.-18, NOS and ET-1 were
significantly different between the two groups (P<<0. 05). In the CHD group, ASC was positively correlated with 1L-18,
IL-18 and ET-1 (+=0.508, 0.543, 0.411, P=0.006, 0.003, 0.030), caspase-1 was positively correlated with MAP,
1L-18, 1L.-18, ET-1 and smoking (r=0. 424, 0. 470, 0.430, 0.382, 0.474, P=0.025, 0.012, 0.022, 0.045, 0.011),
NLRP3 mRNA was positively correlated with 11.-18 (#=0. 340, P=0.016). In control group, ASC and caspase-1 were
positively correlated with FPG (r= 0. 654, 0.403, P=0.000, 0.046). There was a negative correlation between 11.-18
and NOS in CHD group (r=-0.304, P=0.032), and a positive correlation between IL.-18 and ET-1 (+=0. 301, P=
0.034). There was no correlation between I1L-18, IL-18, NOS and ET-1 in the control group. Conclusion In patients
with coronary heart disease, NLLRP3 inflammasome activation leads to downstream excess IL.-18 and 11.-18 production,
which further increases the release of ET-1 and decreases the release of NO from coronary vascular endothelial cells, lead-
ing to coronary vascular endothelial dysfunction and promoting the occurrence and development of coronary heart disease.
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Table 1 Primers sequence

S nALEIEY] LKLY
NLRP3 5-AAAGCCAAGAATC  5'-GGATGCTCTGTAC
’ CACAGTGTAAC-3' GGGAAGG-3'
ASC 5'-AGGCATGACAATG  5-CTTTGGTATCGTG

’ CTGCTACAA-3' GAAGGACTC-3’
Caspase 1 5'-TTGCCTCGCAGGT 5'-CGCATCTTGCTTG
aspase AAAGGT-3' GGTTG3'
=1 ~ ) arel =l ~ ~ S~

GAPDH 5'-“TGTGCAAATGCCT  5-GTAGAGGCAGGG

CCAGCTC-3' ATGATGTTCT-3'

1.2.3 RT-qPCR W W H SYBRPremixExTaqTM I
P TR B AT LA E B PCR I, KA &R K&
KU UL, RN 45 R AR 3G S g h £
SR 27 TR B SRR B AR Ak

1.2.4 Western blot #Z88 Western blot X TP 41 fifd
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— iR RER 4 CCWEE R VR A BRAR o AR Ak
YR FRIC I —H0 (155 000) , 7E S IRBEE 1 h, Ve, Bk
Gt ZEmLRF. RABMNEA G
NLRP3,ASC J Caspase-1 15 N2 5 F i K AR L E
KAFS R M R A,

1.2.5 ELISA £l 5 ELISA ¥ 2 i 3¢ 1L-
18.1L-18 . NOS, ET-1 7K ¥, ™ k% S M Ul 91 5 ik 47
1.3 Seit2esrMr RAH SPSS 20. 0 BTS04
ME TR ERAT G IE S0 DL (o £5) FoR, 9 L5
K HMSLEEAR ¢ K5 AR IS O 22 R SF R R
BHEHE LM (Pos s Prs) 13878, I LR AR 2 8
Mann-Whitney FkHURE 55 ; fi 2 43 A 95 k5 H Ath AR 1
2 18] B R 3 T R ] Spearman; HHEUZORHH (%) 3%
RLRH KR, DL P<<0.05 HERE SR X,
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C7EX MRZH 8 T CHD 2H (P<<0. 05) ., L% 2.

F2 WHEERBRROE MAEKFEELEEE 0, (x 5]
Table 2 Comparison of basic conditions and changes in blood glucose and

lipid levels between the two groups

Xof IR 441 CHD 4

IR (n1=25) (1=50) /e P
B /o 14/11 36/14 1.920 0.166
W G /A5 4/21 20/309 4.412 0.036
W CH) 59.00+8.18  58.42+8.93  0.273 0.786
BMI(kg/m?) 24.13+2.54  23.85+3.10  0.395 0.694
MAP (mmHg) 91.28+10.80 98.07+13.460 —2.191 0.032

FPG(mmol/L) . 6740.62
TG(mmol/L) . 1940. 42

4 4.76+£0.58 —0.619 0.538
1
TC(mmol/L) 4.17+1. 11
1
2
0

1.48+0. 779 —2.104 0.039
4.29+1.26  —0.388 0.699
1.11£0.259  2.205 0.031
2.85+1.05 —0.880 0.382
0.67+0.359 —2.104 0.039

HDL-C(mmol/L) .27+0.32
LDL-C(mmol/L) . 6240.89
VLDL-C(mmol/L) .54+0.19

W SR B4 e, D P<<0. 05;1 mmHg=0. 133 kPa,
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Figure 1  mRNA expression of NLRP3, ASC and Caspase-1 in the

two groups
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-5 T B ZH (P<<0. 05) , LI 2,
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B CHD 4 1L-1B.IL-18. ET-1 & T X M4l (P <
0.05),CHD 41 NOS i T X} B 41 (P<<0. 05) . WL5& 3.
2.5 T4 NLRP3,ASC.Caspase-1 5% 2.3 &4 &
Spearman F&PE AT CHD 41 ASC A5 1L-18.
IL-18.ET-1 £ EAH & (r=0.508,0.543,0.411, P =
0.006,0.003.0. 030) ,Caspase-1 £ H 5 MAP,IL-18,
IL-18 ET-1. W4 5 1E AH ¢ (»=0. 424.,0. 470,0. 430,
0.382, 0.474, P=0.025, 0.012, 0.022, 0.045,
0.011) ,NLRP3 mRNA5 1L-18 £ IF 41 & (r=0. 340,
P=0.016), % & 4] ASC,Caspase-1 Z H Y5 FPG & 1F
AH 5 (r=0. 654.,0. 403, P=0. 000.,0. 046) , W5 4,
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Figure 2 Expressions of NLRP3, ASC and Caspase-1 in the two groups
xR AL A, O P<<0. 05,

%3 WA IL-1B.IL-18 NOS.ET-1 K F I LL 8 (x £5)
Table 3 Comparison of levels of IL-1p, IL-18, NOS and ET-1 between

the two groups

Qs papiicEil CHD 4 t P
IL-18(ng/L)  12.5942.93  25.22+2.54D —19.246 <0.001
IL-18(ng/L)  49.69+10.40 100.59+13.519 —16.526 <<0.001
NOS(pmol/L) 22.91+2.39  13.25+2.78% —15.597 <<0.001
ET-1(ng/L) 70.81+19.16 139.62+17.629 —15.487 <0.001

5 X IR A, D P<<0. 05,

& 4 W 4H NLRP3,ASC,Caspase-1 5% 2.3 § T & Spearman 8 % 14
R
Table 4 Spearman correlation analysis of NLRP3, ASC, Caspase-1 and

their mRNA in the two groups with the variables in Table 2 and

3
5t Xf B2 CHD #H
HEHET - P MEHET - P
NLRP3 mRNA — — — 1L-18 0.340 0.016
ASC mRNA — — — — — —
Caspase-ImRNA — — — — — —
NLRP3 # H — — — — - —
FPG 0.654 <<0.001 IL-13 0.508 0.006
ASC #H — — — 1L-18 0.543 0.003
— — — ET-1 0.411 0.030
FPG 0.403 0.046 MAP 0.424 0.025
— — — IL-13  0.470 0.012
Caspase-1 M 1L-18  0.430 0.022
ET-1 0.382 0.045
AR 0.474 0.011

2.6 Pl 1L-1B3.1L-18 \NOS,ET-1 Z [i] Spearman
FXEPEA BT CHD 4 1L-18 5 ET-1 R EAM X (r=
0.301, P = 0.034), IL-18 5 NOS £ fi #] 3£ (r =
—0.304,P=0.032), X}l 4] 1L-1B8.1L-18 .NOS . ET-1
Z A JCHH (P >0, 05) , W 5,

&5 WA IL-1B.1L-18 ,NOS.ET-1 Z [8 Spearman 18 3% 14 4 1
Table 5 Spearman correlation analysis of IL-1p, IL-18, NOS and ET-1

between the two groups

. Xif I 2 CHD 21
HXHTF - P HXHTF - P
1L-18 EF-1 0.173 0.408 ET-1 0.301 0.034
11.-18 NOS —0.012 0.956 NOS —0.304 0.032
NOS 1L-18 —0.012 0.956 1.-18 —0.304 0.032
ET-1 IL-1p 0.173 0.408 IL-1p 0.301 0.034
3 itig
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— I RE CHD B 19367 I 2L B8 S

NLRP3 &M /MR 58 R G 8 5 58 1 R S8 4
43+ NLRP3,ASC FIGTIEPEM) Caspase-1 R A% .
NLRP3 J& NLRP3 % M /Mk 2 Fi i B =2 A 1k b i
0 B 2 RS 43 5 i T 0 NLRP3 4bF A B 30 i Rk
A1 AR B AR S BHOIR AS NLRP3 #%
. ASCEHME#HEH., S NLRP3 X Caspase-1 Hj
ek E 35 NLRP3 #7% Caspase-1,1fif Caspase-1
J2 0N B 1 BTSSR R 40 M R An TL-1B A
T1L-18 (9 HiF A 4 Ak g 37 M0 3, 5 7 400 6 T DA T ik
RAAE RN A AL . #E CHD /)y BRUE A4 v fifi
JH NLRP3 #2410 6 570 149 i PR A 0 58 & B9, 30k NL-
RP3 RAE /N 18 3006 7T 08 /D 5 0 458 493 A0 4 il o0 L
A

TL-1 2 Y (4 42 2 40 7, 78 5 K S g 1y 24 vk
HEEEEM P IL-18 & 1L-1 KIEH w2
0 R A7 AR 1 R BR 2 KR I L I A DY R 40 i % B
Wk 24 Jfd v, T S S AR S I AT UL 2 B G B R T RS
A 2E 240 i A0 B 5 T AR AR O o N R T Ak R R, 2
BE He i 4 K i ¥ 2 B AE ML PR 2 CHD W) & 4 &
JEtrel O TL-18 PIE S IL-6 By AL 1L-6 Al A
VP S SN L BN C R AR AR 4R R S A
VS T DA R 70 T 2 5 3 Ik s A AR Ak M il B 1Y P
B TR B 2 R T K K 22 Y s 4
JifL % £k & NLRP3 R M /MR B T8 B G 25 . B
He R R R B8 e P B 2%, HETIT IS I CHD 9 & A 2R F
FET-F, Ao BoR 1L-1 B ) o] A 308 20 &
R B ki 4 B e B AR I 0 B XU B R e
(OERRNY | R AN NP - S ING= N ¢ DN | R =1 BTN
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IL-18 & IL-1 KR 53 — 101, 5 3l ik oky B B e
AN TR E I 2% DI AR DG, S — i 22 250 RE A2 4R 441 it K]
F L AE RAE QS iR E EEAE M. IL-18 A LGHE
I TNF-o, IL-1B, 11.-8 25 40 g X 7 1Y ik, v i
JINER 4 E 2 Bk 7 . ini L3 3 B IEN-y 197 A i
5 ERLAZ A0 LRI I A PN B A0 b S R 4 R R I R B
8 A R E IR I AT RE S BCLE 4 A % B B BE
B r) i 24 e AT TR R 110 B Ak 5 % 5 e AR Bl T L
2 M 396 5 S 5 U5 5 N B 0 L O T A AL AR 2 e
B & e R R AE R BN K P TL-18 T A K
P55 CHD Ry )™ 5 8 B2 AH G, 78/ BB A o, Y T1-18
PR Ab 3 T A BT T AR

A8 P B 240 M 4 s R o LA AR R AR 03 P
L ALE NO R ET-1 48, NO J&2—Fh il &7 5k K+,
PN B2 44 AT L3 s P A A Y — R AL A i (NOS)
P NO BA SR, NO R A ALK % B IR
B R IS RE B A5 4 5 00 A I s Al SR AR RS B T am A
DAL 200 00 o) O PN B A e B 5 BTG 0 WLET K ok
J7 o A 56 AR B kit G R 1S A5 ML § CHD (9 & A
K€, ET-1 24L& Y5, M3 ET-1 KFFH 5, 7T
L 5| R e R 2l ko 2R, S 20 R B ko B R
Rak Jonn g AL ke ot 453 43 5 98 i LA B DNA A 1
{3 1 45 7 W L A AF ML AR i CHD 1 & 4B &
JEM . NLRP3 R M /MR 25 Fh R 806 5 4% 15 5 K
I 2 7 TL-18.1L-18 DA% M8 = B ik, 1 ik 4
i SN T SR B0 Jhk P B il 48 4% RE RIS e AR B ik NO
FVET-1 7= A Je M, S Bl 48 7 B Ty se e 15 1l 45 &7 5k
RS AN o 5 07 38, e AR 3 Ik ol 78 B g R 4 I
ARAEH 5]k R Bl ko AR L DT B0 LV R
AE 1 AT BEHAR 8 PR AR, 5 a2, 02 1 1l /A 2R
£ e AR . 375 & s 8 CHDM % 1 ML 45 P9 2 2
AEPR TR — A2 i 118 40 i 5 % 1k, ik — 4 il &
RAE SR F AT 0L, P4 K ) BE B 5 AR A N AH B
P E , 3 e 38 55 56k B ik e DA 2 R Ry 2 0 AL Bt It
I, Rong S5 A58 & B miR-22 3 2 70 il NL-
RP3 AP /IN A 58 [H6 nT R AR 40 i 08 1 3, 14 40 i 0
PE o BEAR AR AE 240 it R 7K 7, 0820 X6 P B 448 ) 4 3
M AR ST CHD KB P9 B2 41 i .

AWFFE K I CHD 4 PBMCs # ASC mRNA 7K
- I 2 R4 (P<<0. 05) , #E7% NLRP3 R M /NMATE
CHD H & s o3 21 53 75 5% Sk P RO SRk 88 . 4 —
AR PBMCs B8, IR 2 NLRP3 R M /IMA L 1
7T A& & H Bl NLRP3, ASC, Caspase-1 £ PBMCs
H e B[R] B U E Il TL-1BL IL-18 K F. & B
CHD 4 PBMCs A# NLRP3.ASC, Caspase-1 2 H 7K

-l T B ZH (P<<0.05), H CHD 4 1L-1B.1L-
18 Fik K i & = T X 4L (P<0.05), /R
CHD B 76 BA R R4 L #E % 12 T g i
NLRP3 &P/ Y i 42 5 27 5 P, NLRP3 & /)
PR L 5 30 i A A 4% Al i R TL-18.1L-18 A=
B i — 20 T WS T R B 5 R — R RE
PR RN > 2 5 5 R B Bk R, S T IR
R AR Dk i A P B D RE L AT A T 2 AR e
Rk ET-1 f1 NOS, &3 CHD 41 ET-1 &
FEE TR (P<0.05) ,NOS i Z % T4 4] (P<
0. 05) . 47~ CHD 8 2 5k 3h bk 1M 45 P9 K¢ 48 if oy e
IR = 7 D ) I | = QPN R R RN G B OR N
Bl DK it 4 WAL 4 AT gk AN S T SO R 3 K I A P B
ML T REZE AL

9 T i — 2 B NLRP3 4 P /MK 5 45 16 5 H 2%
et AR 2 ok i A8 P e ) R I A DG L 3R AT R T 4 R
PBMCs H NLRP3,ASC,Caspase-1 & H: mRNA # ik
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