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Abstract: [ Objective] Using the Mendelian randomization (MR) study design to infer the causal relationship be-
tween NLRP3 levels and the risk of CAD.[ Methods] Totally 321 CAD cases confirmed by coronary angiography (CAG) and
293 normal controls were included in this MR study. Serum NLRP3 levels of all the subjects were determined by ELISA.
The polymorphism of NLRP3 gene 1510754558 (C/G) was detected by RFLP-PCR and it was considered as the instrumen-
tal variable (IV) to evaluate the causal relationship between NLRP3 levels and CAD risks. Logistic regression analysis and
Linear regression analysis were used to test the association between genotype—phenotype, genotype—disease outcome, and
then MR method was used to infer the causal relationship between NLRP3 and CAD risks. [Results] The association be-
tween the NLRP3 gene rs10754558(C/G) variant and the risk of CAD and the level of NLRP3 were statistically significant.
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The regression coefficients B8,, = 0.45 and B,, = 2.34 respectively. The regression coefficient 8,, = B,,/8,, = 0.45/2.34 =
0.19, and then it was transformed into OR value (OR=e""=1.209) , which meant subjects with the 1 ng/mL increased of
NLRP3 level had the 20.9% increased risk of CAD. And also, the traditional case—control study of the NLRP3 levels and
CAD risks showed that the subjects with the 1 ng/mL increased of NLRP3 levels were associated with 3.1% increased CAD
risk (By,=0.03, OR=e""=1.031, 95%CI=1.003-1.058) , which was a little bit lower than that of MR result.[ Conclusions]

The inflammasome NLRP3 levels were associated with the increased risk of CAD in a mendelian randomization study and it

might be a robust evidence than that of the traditional association study.
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Tablel Clinical characteristics of the CAD group

and control group (n,X £ 8)
Variable CAD cases Controls P value
Agelyears 60.73+10.99 61.63+10.81 0.306
Sex (Male/Female ) 163/158 144/149 0.686
BMI (kg/mZ)l) 25.13+£3.50 24.70+3.81 0.213

SBP (mmHg)? 150.82+24.09  137.36+20.80 <0.001

DBP (mmHg)*’ 89.75+16.02  80.24+11.32  <0.001
FBG (mmol/L)" 6.96+2.83 6.04+1.98 <0.001
TG (mmol/L)” 1.95+1.56 1.60+1.33 <0.001
TC (mmol/L)® 4.64+1.25 4.63+1.22 0.957
HDL (mmol/L)” 1.28+0.65 1.29+0.54 0.759
LDL (mmol/L)¥ 2.84+1.53 2.85+0.91 0.867
ApoA (mmol/L)* 1.12+0.51 1.16+0.42 0.288
ApoB (mmol/L)'"” 0.89+0.89 0.87+0.66 0.754

Lp(a) (mmol/L)"  245.314207.19 247.62+243.08 0.903

CRE (mmol/L)'®  94.99+94.74  86.75+73.04 0.236
TBIL (mmol/L)'> 8.33+8.30 14.28+27.26 <0.001
Tn (mmol/L)' 1.30+8.87 0.12+0.64 0.046

BMI: Body mass index; SBP: Systolic blood pressure; DBP:
Diastolic blood pressure; FBG: Fasting blood glucose; TG: Tri-
glyceride; TC: Total cholesterol; HDL: High density lipoprotein;
LDL: Low density lipoprotein; ApoA: Apolipoprotein A; ApoB:
Apolipoprotein B; Lp (a) : Lipoprotein a; CRE: Creatinine;
TBIL: Total bilirubin; Tn: Troponin. The chi-square test was used
for sex and the T test was used for others. Missing value: 1) : 80
cases, 91 controls. 2) : 94 cases, 206 controls. 3) : 98 cases, 207
controls. 4) : 83 cases, 160 controls. 5): 13 cases, 17 controls. 6) :
13 cases, 18 controls. 7) : 14 cases, 18 controls. 8) : 13 cases, 18
controls. 9) : 14 cases, 19 controls. 10) : 14 cases, 19 controls.
11): 15 cases, 21 controls. 12) : 10 cases, 18 controls. 13) : 22

cases, 49 controls. 14) : 36 cases, 64controls.

A3 5 5 CAD Z A By OCHK 1 815 R %50 B,,=0.45 , B
BRI — > AL R AR S5 AR R AE CAD 19 UK
511 56.8% (OR=e"=1.568, 95%CI=1.073-2.271) .
2.4 NLRP3 % [# rs10754558(C/G) 5 NLRP3 7k
T2 18 ) K Bk

K — M Ze M 8105 43 B 1153 1510754558 (C/G)
{7 s 52 F NLRP3 7K P Z [8] (1 SCHK o X% T NLRP3
FERAE 5 110754558 (C/G) i 5., GG/GC L K Y 5
CC BE PR ARG FAH L, B3 in— > 52 AR S 6 LA
NLRP3 7K 3F- 4 fill 2.34 ng/mL (B,,= 2.34, 95%CI =
0.28-4.30).
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Table2 NLRP3 genotype frequency distribution of

CAD group and control group n (%)
CC CG GG GG+CG C G
106 151
CAD 64(19.9) (36.45) (63.55)
(33.02) (47.04) (80.06)
87 124 211

Controls 82(27.90) (42.83) (57.17)

(29.60) (42.50) (72.01)
CC: wild type genotype; CG/GG: mutant type genotype. The

Hardy - Weinberg equilibrium test of control groups: P<0.05.

2.5 NLRP37/K¥F5CAD z [a#) KBk

Je 0 41 NLRP3 [ 7K F- 4 13.61 ng/mlL, & T
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The mean level of NLRP3 in CAD group (13.61 ng/mL) was higher
than control group (11.36 ng/mL), and the difference between the two

groups was statistically significant (P=0.009).
E1 EEE 53R ENLRP3 KRB S E
Fig.1 Scatter plot of NLRP3 levels between CAD group
and control group
2.6 NLRP37kF 5 CAD X\ B& 5% Bk 19 & 18 /R Bl
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‘ Traditional epidemiology ’
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‘ Mendelian randomization study ’

B =234 X: B.=0.19
Pa NLRP3 level o
B

5,045

Representative results of MR. A showed that the traditional association between NLRP3 levels and the risk of CAD (8,,=0.03); B showed that the
association between NLRP3 levels and the risk of CAD using MR study design (8,,=0.19).
E2 NLRP3KESEORERBEANIEEREIILHRIEZIT
Fig. 2 MR study design of an association between NLRP3 levels and CAD
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