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EE] BRSO TEIrSUmnsS MR 4iEh NOD REZ IR 111 3(NLRP3 )5 538 0 Bl &5 9 TR s
CHE(EP) I, Fik  RIMNEFR AN B2 4 (HUVEC), BOWBUE KM A 75250 0 ) A TRl
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IL-1B) UMUK . &R AR SERITE S, HUVEC Hh NLRP3 B4R 11 3635 7K B 25 #7718 5 R
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H NLRP3 [R5 KT S caspase-1 (36 A /KT S48 84T 5 240 W W T % ([ NLRP3 2 43535 (NLRP3/GAPDH) :
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[Abstract] Objective To investigate whether the activation of NOD like receptor protein 3 (NLRP3)
signaling pathway in vascular endothelial cells induced by heat stress (HS) could be inhibited by ethyl pyruvate
(EP). Methods Human umbilical vein endothelial cells (HUVEC) were cultured in vitro, and the cells in logarithmic
growth phase were taken to carry out experiment. Different temperatures gradients (39, 41, 43 °C for 4-hour HS) and
different duration gradients (43 “C continuously HS respectively for 2, 3, 4 hours) were set up respectively. For HS group,
HUVECs were placed in incubators with corresponding different conditions to carry out HS, then 43 °C persisting for
4-hour HS (43 °C, 4 hours) was selected as the final experimental condition; during HS, EP 10 mmol/L. was added. For
control group, the cells were synchronously cultured in 37 °C cell incubator. The protein expression of NLRP3 in HUVEC
and activity of aspartate specific cysteine protease 1 (caspase-1) were detected with Western blotting; enzyme linked
immunosorbent assay (ELISA) was used to detect the released levels of interleukins (IL-18 and IL-1B ) in the cell culture
supernatant fluid after HS. Results After HS, the protein expression level of NLRP3 in HUVEC was increased with
the increasing of HS temperature or extension of exposure duration in HS condition, and reached to the highest in 43 C
for 4 hours. Compared with control group, there was significant difference [NLRP3 protein expression (NLRP3/GAPDH):
1.54£0.08 vs. 0.97 £0.17, P < 0.05]; after EP intervention, the expression of NLRP3 and the activation of caspase-1
in HUVEC were significantly lower than those in HS group [NLRP3 protein expression (NLRP3/GAPDH): 1.15+0.07
vs. 1.57 £0.09, caspase-1 activity: 40.87 £6.54 vs. 59.75 £9.92, both P < 0.05], moreover, the released levels of 11.-18
and IL-1B in cell supernatant were also significantly decreasing than those in HS group [IL-18 (ng/L): 1.09+0.08
vs. 1.41+0.13, IL-1B (ng/L): 1.38 £0.10 vs. 2.02+0.10, both P < 0.05]. Conclusion The activation of NLRP3
signaling pathway in vascular endothelial cells induced by HS could be significantly inhibited by EP, which helps to
reduce the release of inflammatory cytokines from vascular endothelial cells induced by HS.
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1.1 FEZSE R BRI B2 4 (HUVEC)
W [ 5& [ ScienCell #F 77 556 %, A M4 37 JO PRI 24 &
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A SIZ I 3 R S S N 5 2 00 i R A A 1 L
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1.3 EP THUSZE . fF EP FHAH IS 3% W il e v
&R 10 mmol/L A4, B 43 CHre#dTdi 4 h
Ve THE . ZEXF HUVEC SZRE T o5 117, 5 40
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St 43 CHREE T 4 h, [R5 8 TG EP TR
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FEAETIE SR AT SR THR R AT
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W, — U E AR 3 WA, A HRP #R
ICA BT P (1:6000) EHMEE 2 h; “HUHEELS
e RRR R R R 3 WK, 1 H Ak & 61k (ECL)
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1.6  Goit=#Aab B . ffi H SPSS 17.0 48314k 4 7 #r
BE, THE TR A IS, I + bR
(x+s) FIR, Z 2 0] EBCR FHEL R 2 22500, T
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P ST 4
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NLRP3 cnm— s < <SR
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Western blotting “h 2 [ B 2 ENBIREE , HUVEC iy A ik
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M SR ;5 IR R AR, 2P < 0.05, PP < 0.01
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>

210

08

o6l

a0

480.4 |

g

o 0.2 -

—

Z. 0 1

i ik B 4h
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Western blotting 4 2 [ Ji G2 IR 55, HUVEC Sy A5 ik
N 24N, NLRP3 2 NOD #EZIATE 1 3, GAPDH ly 3- 2
I U 5 SR R R E A, P < 0.05

2 Western blotting #:ll %4 HUVEC H14: 43 CHITH
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MU RFEK (P<0.01),

2.3 EP X#ITdi /5 HUVEC H caspase-1 1G5
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PYD-PYD [RIBUAH B AR, RS54 T A AH IR 254 1Y
e G5 8 M, IR AL NOD /MA SR R 5E /) MA
JE BRI RL B {5 S 0, R A ki Y S
IIMATE S RS caspase-1 RiTiAS, TSR 4
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JRE, BT LA E R g R e i B vt B AS S e
A DRIz — . e AR | RS 1 I A P R 4
B L S 4240 45 2 5 2 SIRS K MODS & A Y 5%



RS G T 2 RE S 2020 4F 11 45 32 445 11 ] Chin Crit Care Med, November 2020, Vol.32, No.11 :

1371 -

BT A BRTTIES v AT 5 A R £ 0 2 A
FET, T At 240 A AT BT 9 4 4 L H NLRP3 2R
i /MR PR 1 1T LA B S8 2 e e i S R I A0 M
AT (HIE A AT B R e AR e
FA A ) B AR T A DG 9 4 b . ARHIF 9 38
1o ST AN R BER E AS [R) R [B) B B ) HUVEC #4
FIa A UESE T T o 7T 255 HUVEC h &
i /MR AR R 11 NLRP3 B35 TH i, BT
K5 AT o BTR B S TRIAR DG . Ak, AR ST
R, M EP #E47T T 85 , #4475 BT 8 HUVEC
o NLRP3 11 2 35 W] & 52 2 0 i), A an e, 5
NLRP3 JL[al#4 NLRP3 #RAE/IMAR caspase-1 1% fk
TR B R, 1 5L R WG AR Y caspase-1 J0IE
IFRC R AT Th AR 22 K 7 TL-18 S IL-1B
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