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[Abstract] Objective To investigate the expression of NOD-like receptor protein 3 (NLRP3) inflammasome
in intestinal injury models with different severity of sepsis and the inflammatory response and apoptosis mediated
by NLRP3 inflammasome. Methods Human colorectal adenocarcinoma cells (Caco-2) were cultured in wvitro.
The logarithmic growth phase cells were divided into blank control group (normal culture in complete medium) and
lipopolysaccharide (LPS) 1, 2 and 4 mg/L. groups (complete medium containing 1, 2 and 4 mg/L. LPS, respectively). The
supernatant were collected at 6, 12 and 24 hours, and the levels of tumor necrosis factor- a (TNF-a), interleukins (IL-6,
IL-1B, 1L-18) were detected by enzyme linked immunosorbent assay (ELISA). The apoptotic level of cells was detected
by flow cytometry. The cells were harvested, and the real-time fluorescence quantitative reverse transcription-polymerase
chain reaction (RT-qPCR) was used to detect the mRNA expressions of NLRP3 and silent information regulator 1 (SIRT1).
Western blotting was used to detect the protein expressions of NLRP3, SIRT1, caspase-1 and apoptosis-associated
speck-like protein (ASC). Results ELISA results showed that the levels of 1L-6, TNF-«, 1L-18, and IL-18 in cell
supernatant of LPS groups increased in a dose-dependent and time-dependent manner as compared with the blank

control group during the same intervention period. The increase was most significant in LPS 4 mg/L group at 24 hours [IL-6
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(ng/L): 3.55+0.06 vs. 0.67 £0.09, TNF-« (ng/L): 15.37 £0.19 vs. 5.04 £0.14, IL-1B (ng/L): 2.26 £0.10 vs. 0.56 = 0.09,
IL-18 (ng/L): 433.92 +22.55 vs. 93.55 £21.13, all P < 0.05]. The results of the apoptotic test showed that, compared with
the blank control group, the apoptotic rate of LPS groups increased in a dose-dependent and time-dependent manner,
and the apoptotic rate of LPS 4 mg/L. group increased most significantly at 24 hours [(14.83 £3.73)% vs. (5.87 £1.17)%,
P < 0.05]. RT-qPCR results showed that the expression level of NLRP3 mRNA was increased, while the expression
level of SIRTT mRNA was decreased with the increase of LPS intervention dose and the prolonging of intervention time.
At 24 hours, there were significant differences between LPS 4 mg/L. group and blank control group [NLRP3 mRNA
(27%%™): 8.20+2.82 vs. 1.00 +0.36, SIRT1 mRNA (27**%): 0.58 +0.01 vs. 1.03 +0.06, both P < 0.05]. Western blotting
showed that compared with the blank control group, the protein expression levels of NLRP3, caspase-1 and ASC in LPS
groups were significantly increased, while the protein expression levels of SIRT1 were significantly decreased. During
each intervention period, with the increase of LPS dose, the expressions of NLRP3, caspase-1 and ASC protein increased
gradually, while the expression of SIRTI protein decreased gradually. At 24 hours, the difference between the LPS
4 mg/L group and the blank control group was significant [NLRP3 protein (NLRP3/B-actin): 1.48 +0.03 vs. 0.90 +0.12,
caspase-1 protein (caspase-1/f-actin): 1.18 £ 0.11 vs. 0.72 £0.09, ASC protein (ASC/B-actin) : 1.09 £0.01 vs. 0.82+0.03,
SIRT1 protein (SIRT1/B-actin): 0.48 £0.03 vs. 0.76 0.05, all P < 0.05]. Conclusion In vitro, in the sepsis induced
intestinal inflammation model, with the increase of LPS intervention dose and the prolongation of intervention time, intestinal

inflammatory response and cell apoptosis showed an increasing trend, which may be related to the up-regulation of NLRP3

inflammasome and its downstream products ASC and caspase-1, and to the down-regulation of SIRT1 expression.
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I8 R AR (H P<0.05) 5 AR LPS 4541 [7] 22
SRR (HBE LPS 554 I K T i fa) 4 K,
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WL 2 me /AL LES dma/ LA ASC HYEE A FRIK AR (K] 5 ~ 6): 575 (AT IRGIAMTHE
A5 LPS %20 408 NLRP3 | caspase-1 & ASC iy
E A B T, T SIRTI 8 (1 363k 1 2 A%
(¥ P<0.05), FEANIF T T[] 6, Bl LPS 7| i3
Jit, NLRP3 . caspase-1 & ASC Y85 [ 2383435 i
151, 17 SIRT1 2 2GR MR H AL, LPS 4 mg/L 415

15 8.47+ 10.30
0.74*9.10+ 1.71
6.73% 1.27% 7.00+

8
- 587400

1.17

AP (%)

0
e 25 PR IRAL U I e B L (B P<0.05),
U : Caco-2 Hg NS5 LLIANRARARIIBE , LPS Fo RS 2H ; il LPS Hli# Caco-2 405 , FEARIEIRZAS T NLRP3
58 0 IR HEAE, ©P<0.05 5 5 LPS 1 mg/L 4 [k, PP<0.05 JRE /M B R 4 T caspase-1. ASC ik,

3 BURREHE A Caco-2 4HMUET-RASK itk SIRT1 k>,



FPAEFE TR A B EE S 2021 4F 7 H AP 33 3545 7 18] Chin Crit Care Med, July 2021, Vol.33, No.7 * 859 -
6h 12h 24h
B =g LPSH LPSH] 2 LPSH
XL 1mg/L  2mg/L 4mg/L 1mg/L 2mg/L 4mg/L * el 1mg/L  2mg/L 4mg/L

NLRP3

SIRT1

caspase-1

B —actin

Caco-2 WAL BN ANAERE , NLRP3 2 NOD FEZREE 11 3, SIRT1 SHTTER(E BRI F 1, caspase-1
KA YLD 2R 8 I 1, ASC I HISC SRR (1, LPS MIRZHME, B-actin 2 B- WLBhEE

5 FHAEEEERE (Western blotting) 1l &4 AR R Al s Caco-2 4Hiffid NLRP3. SIRT1, caspase-1 5 ASC M HA

W Z=axfiEg] M LPS 1 mg/L4l M LPS 2 mg/L41 M LPS 4 mg/L4l

1.50+ 1.48+
1.8 - 0.18%™ 0.03%*

NLRP3%&H (NLRP3/B-actin)

6 12 24
i (h)
W =ax gL B LPS 1 mg/L4l M LPS 2 mg/L4] M LPS 4 mg/L4L
1.18+

= L4 1.01+ 109+ 011®
= 0.07 0.03° ol
el 0.86% 0.94+ 0 03
P12 0.12° :
o ° .79+ 7
=10
b
@
g 0.8
1%}
I
)
= 0.6
I
B 0.4
|
3 0.2
o)
12}
S o

6 12 24

i (h)

W =gl B LPS 1 mg/L4l M LPS 2 mg/L4] M LPS 4 mg/L4l

0.79+ 0.65+ 0.76 +

.02 0.09 0.05 0.08" 0.050.69 +
(

S 0.8 .70+

SIRT1Z&E (SIRT1/ p-acti
(=}
ES

0.2
0.1
0
6 12 24
R (h)
W ZEEaxtigl B LPS 1 mg/L4l M LPS 2mg/L41 M LPS 4 mg/L4l
1.09+
o 84+ 0.93+ 0.029 09+
05 0-01) g7 0.954_0.01%

0.914

at
0.03" 0.02%
1+

—_
o

o
=

ASCZE [ (ASC/p-actin)
'O (=]
£ (=)}

=}
5}

6 12 24

fE) (h)

TE : Caco-2 NS BB R4 , NLRP3 2 NOD KESZIREE 1 3, SIRTI NTERTE BT P11, caspase-1 K
KA B R G 1, ASC U T AHSC AR F1,LPS SR 2 M, B-actin Jy B- WIZNEE ;
s PO LS, *P<<0.05 5 5 LPS 1 mg/L 41 I8, PP<0.05 5 15 LPS 2 mg/L 411145, ©P<0.05

6 HBUHARFHA L Caco-2 ZAE NLRP3. SIRT1, caspase-1 } ASC f)2E HF55 o

33t i

WA o L8 P A4 B 7 R B Ak IR R T
155, B E RN RS2 AR, 2T RS A A A
W R ILTG RROLA ML, IR TR 1 & 2 5
AL YR i T Ty R P 05 1) L LA PHLRE Al nT fE
2 b F A0 S8 AE S B T2 NLRP3 S A7 7E
TN BT — SR 32 14, 55 ASC il caspase-1

HIARZH 23 IE ) NLRP3 S AE /A, J5 & 53 i s
caspase-1 5 5 S HE S AR AR 1=, NI IS Bl B 4E
LA, 2 ML S TN o2 S 17 ) T A 3 40
MeFHIEIRZS T, ML NLRP3 S /MA K R i 5F
FIR RGN 58 PR 10 SRR T R SR T
B, 2 5 PR 5 TR AE S SN, 5 B D BE A K
AN RSBV, AHOCHFSEHGE , 7/ RNA-21



* 860 -

PR TR B EE S 2021 4F 7 H 4 33 3545 7 18] Chin Crit Care Med, July 2021, Vol.33, No.7
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