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Abstract Objective: To test the expression level of the NLRP3 inflammasome mRNA and protein in peripher-
al blood mononuclear cells from patients with severe carotid atherosclerosis and to explore the effect of NLRP3 in-
flammasome in carotid atherosclerosis. Method: The research group consisted of 30 patients who were categorized
as having severe carotid atherosclerosis waiting for CEA. And another 20 patients with no carotid stenosis and cor-
onary artery stenosis were categorized as the control group. We collected 20 ml venous blood to get the mononucle-
ar cells and plasma. Real time PCR was used to analyze the expression level of the NLRP3 inflammasome, 1L.-18,
1I.-18 mRNA in PBMCs and Western-blot was used to investigate the expression levels of them. Enzyme linked
immunosorbent assay (ELISA) was used to explore the IL.-18 and 11.-18 in plasma. Then t-test was applied to
compare the differences of these indicators in each group. Multiple linear stepwise regression was used to analyze
the risk factors of the expression of NLRP3 inflammasome, IL-18, I.-18 mRNA in PBMCs, and plasma IL-183,
11.-18. Pearson correlation was used to evaluate the relationship between NLRP3 inflammasome, IL.-13, 1L.-18
mRNA in PBMCs and mean-IMT,max-IMT. Result: The expression of NLRP3 mRNA (5.51+2.52), Caspase-1
mRNA(3 467.84+1 057.99), IL-1BmRNA(1 852.04+1 503.22), I1L.-18 mRNA(5. 67+ 3.15)in PBMCs and
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plasma IL-183 level (3 1701. 6341 930. 16 pg/D), 1L-18 (332. 70£35.61) ng/l were significantly higher in CEA
group than those in the control group ( P<C0.001). while there was no difference of ASC mRNA between CEA

group(84. 17425. 78) and the control group(73. 54410. 30). Multiple linear stepwise regression analysis showed

that hypertension, LDL-C, TG, UA were the influencing factors of the expression of NLRP3 inflammasome and

the level of plasma IL.-18, 11.-18. In CEA patients, Pearson correlation analysis indicated significant correlation be-
tween mean- IMT and NLRP3 mRNA(»=0. 380, P=0.038), Caspase-1 mRNA (r=0.381, P=0.038), plasma
IL-1B(+=0.432,P=0.017), plasma IL.-18(r=0.441, P=0.015). And then there were significant correlations
between max-IMT and plasma IL-13(»=0. 41, P=0. 021), plasma IL.-18(r=0. 382, P=0.037) as well. Conclu-

sion; NLRP3 inflammasome in PBMCs is activated in patients with severe carotid atherosclerosis .

Meanwhile,

there is a close relationship between the expression of NLRP3 inflammasome and severity of carotid atherosclero-

sis. NLRP3 inflammasome in PBMCs may play a critical role in the process of atherosclerosis, LDL-C, TG, UA

and hypertension are important risk factors which could activate NLLRP3 inflammasome.

Key words NLRP3 inflammasome; carotid atherosclerosis;lipid;uric acid;intima media thinckness
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min, 5°C .5 min #4730 5 3% & . & W cDNA, T
—20°CH PR, N primer 5.0 it 5] ¥ Al
e A TR CRE) A BRA W A IR 5,
FEF L3 1, i PrimeScript TM RT reagent Kit
with  gDNA  Eraser ( TaKaRa, Code No.
RR047A), A 37°C .15 min,85°C .5 5,4°C4F mRNA

S 5T 0. B 8 SYBR ™ Premix Ex
Taq II (TliRNaseH Plus) ( TaKaRa, Code No.
RR820A/B) il & i# 17 Real Time PCR JZ i , X
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NA £k, R 27°% 358 B 5 mRNA #
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pg BB/ UK IE A GE R R 5 X SDS BEJKE AN FE 22 v
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HLVK G ¥ SDS-PAGE B e 5% % A 22 il b 7 30
min, ff 12 TR B % 2.5 h B IR
AR (NC |, NC BEHCA S 5% B8R U3 (Y &
A T, 4°C P 2 7 NC B I A — i« anti-NL-
RP3 antibody (LS-B5028, LifeSpan BioSciences,
Inc. Seattle, WA, USA, 1:200 dilution), anti-
ASC antibody (sc-33958, Santa Cruz Biotechnolo-
gy, Santa Cruz, CA, USA, 1:200 dilution), anti-

Caspase-1 antibody (1.S-B3394, LifeSpan BioSci-
ences Inc. USA,1:250 dilution), anti-IL-IB anti-
body (1LS-C18827, Lifespan BioSciences, Inc.
USA, 1:200 dilution), and anti-IL-18 antibody
(LLS-B2809, LifeSpan BioSciences, Inc. USA,1:
200 dilution)37°C## & 1 h, TBST ¥k 10~15 min
X3 U5 A B o 48016 ) i b i 9 90 R R
IgG.Abcam 1 : 2 500),37°C 4k 1 h, TBST ¥k
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JEKE M 2 48 (Perkin Elmer. NEL100001EA) i %
9, Won T X6 h, B R TR A .
1.3 St
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Table 1 Carotid ultrasound data of control group and CEA
group ats
15 s/ v mean-IMT max-IMT
/mm /mm
X B2 (20 1) 0 0.7240.05 0.74+0.06
CEA #1(30 f1)80. 7848.92 1.87=40.22" 4.63+1.18"

XA g,V P<0. 05,

2.2 NLRP3 &¥/MMEKH 5> TL-13,IL-18mRNA
K% 1L-18.11.-18 7K

CEA 414k A ifin 5. 4% 40 if NLRP3. Caspase-1.
IL-18.1L-18mRNA ik F &, i 3¢ 1L-18.1L-18 7K
S-HA 8 v (H P<<0.05) 51 CEA £ 4b & i 2 4%
il ASC mRNA 5%t R4 H i 22 R B4 it &
X, WK 1.2,
2.3 NLRP3 RPE/MEKS A 53 M TL-18.1L-18
#ik

CEA £ #b Ji 1L 5 4% 40 Ml NLRP3. ASC,
Caspase-1,1L-1B. 1L-18 FEH X AT . WHE 3.
2.4 ZMERIE S Hras R

gy 5 LAAh A o A% 48 B2 NLRP3. ASC.
Caspase-1,1L-1B8, IL-18mRNA | Ifil 3¥ 1L-1B.11L-18
Sy RS B AR P S e I S PR AR PR
WBC,® % 4 ffi . TC, TG, LDL-C, HDL-C, Apo-
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Table 3 Results of multiple linear stepwise regression

A B B 1 P{E

NLRP3 mRNA

LDL-C/HDL-C ~ 0.875 0.278 3.149  0.003

TG 1.126  0.394 2.859  0.006

UA 0.009 0.004 2.411  0.02
ASC mRNA

BAR A0 i 50.074 19.012 2.634  0.011
Caspase-1 mRNA

TG 864.403 180.618 4.786 0

UA 6.602 1.791 3.685 0.001

LDL-C 543.876 180.034 3.021  0.004
IL-18 mRNA

LDL-C/HDL-C 393.641 145.245 2.71 0.009
1L-18 mRNA

UA 0.016  0.005 3.388  0.001
TG 1.429  0.466  3.067  0.004
LDL-C 1.161  0.464 2.501  0.016
Plasma I1.-183
& IR 7978. 3551786. 022 4. 467 0
TG 5006. 5431051. 939 4. 759 0
UA 23.139  9.986 2.317  0.025
Plasma I11.-18
& IR 31.833 12.42  2.563  0.014
LDL-C/HDL-C  15.933 4.944 3,223  0.002
UA 0.185  0.07  2.652 0.011
TG 18.1  7.464 2,425  0.019
- ‘-
H H

T
i
H

Gimvmed s ara 3w Gnrwsd wmer AC& a0

B2 m# I1-1p5 1.-18 7k
Figure 2 Plasma IL-1pand IL-18
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CEA i3 11-18.1L-18 5 max-IMT S 1EM K (P
<0.05), W4,
3 itig

W5 W8 NLRP3 R M /ME K IE Caspase-1,
P 1R U e A0 M R L, KR R M IL-1B
FTL-18 B AN 3 -, TL-18 A1 1L-18 & # )
12 UE B AE Bl ok s A B Ak i % Bl b B B AR .
WA kL TL-18 A TL-18 Bk 25 19 /0 B 3 bk
o5 FF 8 Ak 27 21 B 00 0 1, 4 BT NLRP3 & # /)
0T 68 £E ) Wk o FF BE 1L & AR kR b R B 2 AR
MO Rajamaki %M & BN F I 20 i fiE 0% 4
B A e L L U5 S N BRI RN I I 4
7 H AR M BE i TL-18 AN 1L-18 538 33 NLRP3
siRNA kb3 A B W 240 i J5 B A% 1 IR [ s 45 5 5
S IL-18 43 W, iE 92 NLRP3 R¥E /AN S T A
I 40 i R 45 A FE . Duewell 250
] LDLR-/~/N BB # A NLRP3. ASC 3 [A i b
AN BB RS T RO B K R Ak R R M 4%
fE SN A W, AN R A AT S Rk B
AL R % B i & M1 (ox-LDL) % 5 A B8 41 i
FUN G # J0k 9 Bz 40 8 NLRP3 48 1 /N4 1 26 35 Bl
e B 3 2 ) = AR T S 38 ik NLRP3 siR-
NA T HE£K 5. GE% B &40 % NLRP3 & %
INATE AL B H R i R MR P R R Gk, st DY
R ek U s KB A R Il B R A i 1 P2X7RONL-
RP3 £ ME/NE mRNA k@ FIE® A, b
FE PR NLRP3 % /INMA W] fig 5 3l ik o) #F 5 4k
MR RBA X,

F2 WAL CEABA—KRER

Table 2 General data of control group and CEA group xt s
. = Wi IR S TIA % i 1 € LBt G
W /e ER/E W% ol L - g A
g s/ % g s/ % /% g s/ % ES /%
X IR 12 : 8  62.85+8.91 20 10 20 15 0 0 0
CEA 41 25 5 66.5346.57 43.3 20 80P 501 16.1 300 20
s , wBC LI MR ER i JJLEF UA TG TC
T B ER . )
20 5 . /(X107 /(X107 /(mmol / (pmol / (pmol /(mmol / (mmol
RIS/ % SES /%
<L D) LD < LD <L <L°H < LD <L°H
Xt BE 2] 0 0 6.0641.06 0.45%0.14 6.01%2.61 78.45410.39283.79£80.17 1.40=%0.33 4.26741. 30
CEA 41 20 16.7 6.5641.23 0.46F0.14 5.82%1.53 76.33£9.63 342.27+80.21V2.67+0.65" 4.4940.79
HDL-C LDL-C Apo-Al Apo-B non-HDL-C
LDL-C TC TG Apo-B
21 5] / (mmol / (mmol /(g /(g / (mmol
/HDL-C /HDL-C /HDL-C /Apo-Al
<L°H <L°H <L <L <L°H

XiF B 21 1.1340.25 2.52£1.09 1.22+0.18 0.8340.12 2.36%1.17 3.95+1.50 1.3240.50 0.6440.11 3.13%1.30
CEA@  0.89£0.23V 2.75+0.64 1.2940.13 0.88£0.20" 3.26£1. 07" 5.324+1.59" 3.19£1.31" 0.72£0.17  3.60£0.85

5 %f B4 bdg, ) P<<0. 05,



[LESTIEN

3 Jik oks A 1 26 2 AP I AR A NLRP3 58 1 /MA 3Rk i BIF 5

* 1304 - XIE Wenli, et al. NLRP3 inflammasome in peripheral blood mononuclear cells

e tEC TR B T
e S e ad o A

[ Y CEM g favdew o CEA proud

3 I :
’ ) o
4 P

Cobtisl groig T o

Harbeder AR T
e et g tass @

L T e L e e L

B 1 5ME M 4% 40 B NLRP3 # /MK & 2H 45 (IL-1B. IL-18SmRNA X iA
Figure 1 Expression of NLRP3 inflammasome and IL-1p,IL-18 mRNA
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Figure 3 Expression of NLRP3 inflammasome and IL-1p.IL-18 protein
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Table 4 Spearmans correlation analysis

5iA mean-IMT max-IMT

r P r P
NLRP3 mRNA 0.380 0.038 0.139 0.464
ASC mRNA 0.247 0.083 0.173  0.228
Caspase-1 mRNA 0. 381 0.038 0.164  0.388
1L-13 mRNA 0.270  0.149 0.03 0.875
1I.-18 mRNA 0.131  0.491 0.067 0.726
plasma IL-183 0.432 0.017 0.419  0.021
plasma 11.-18 0.441  0.015 0.382  0.037

AT 5% %) T R 301 2l ok s AR R AL R o 5 IR
AR LA A NLRP3 % M/ mRNA ik it
14y M. % B CEA 40 NLRP3, Caspase-1,1L-18,
1L-18 mRNA I3 1L-18.1L-18 /K ¥ & F %t I
20, [RIEE, 72 A0 I R A0 i NLRP3 4 /MR 2R
MR IR S b NLRP3 RIE/IMAS 4143, CEA 4
B T X B4, 36 8] NLRP3 & H/MEA[fE S 5
T ks FE AL kAR R . ARWFSEh CEA 4
ASC mRNA £ ik A& B & & F XA, nT e H A
ASC 7 NLRP3 R ME/MA i = 28 E H:4E L i B
ASC 7£ NF-«B 15 5 i % H A 0w 98 95 F¢ 7% , ASC
5 NLRP3 456 WREME 530 NF-«B 975 1k, 241
£ ASC B, 38 55 90 ) 40 M N TeB 30 (TKK) 19 8% iR
AT AM ] NF-B B35 46, L4t AR T30, DA T 52 i
ASC By a1,

NLRP3 1E A — Fst =X 30 51 32 4 68 4% 151 51 AL 44
e Dy YR A B R 2 I A L R R R 4
TR JOURE | JBR 5 JE By BE 2 K45, AT 306 NLRP3 &
PE/NA L 3h 40 i Y R 1 s R B R . 7E A R G
B 51 2% R0 4 45 08 v g e N, AR it &
JCEAEZ A A 73 B & B, WG NLRP3 & M/ ik

AN B 1 fe e R 2RO JS AR [R]  H R o & L LDL-
C.TG.UA J& NLRP3 %M /MEZ A B 53 (1440 57 6
B R % . LDL-C i & % i 10 [ B 45 & K bR 2 3 Bt
HIE MR R 6 45 s NLRP3 &M /MK, Al fig 2
P 3E By ik o FF 5 A0 T2 B 9 G B R . Sk A
LDL-C YA T 3 Bk BE P 2 24 H 4 Ak s A £l A%
i I SN N S NS A R N 1 I SR (R Ry 2
TRBE 2LRE I ROS LA K AR 1 K il Tl R ik, 7% A6 NIL-
RP3 R4k A2 IE 3 bk 5 4 B8 1k & A fn g et
PR PR 6 4 B A B % 5 W A0 i SR 53 R 4 S A 1
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