I BRI 27 2 5 2020 4F 8 J1 45 36 555 8 ] J Clin Anesthesiol , August 2020, Vol.36,No.8 - 793 -

V. F 3 X K BB A =R O i 46t £ Hh A R 45 S
SRR B Z U 3 RAE/IMA R i

KA B4E DAaE Fha# I

(FWZE] B# PP R X R R UEE S (VILD) AT RS & 5 RIS M ke 2
REE 1 3(NLRP3) RMU/IMERIE I, FiE WIS HEME SD KB 36 H,8 JHilS , /AT 240~260 ¢,
TR R4 =20, A FF IR (C 2H) RS B2 (H 4) IR S &+ 0 1
H(MBAH) , B 12 H, ZHRBIITEYVIFRE AR, MB LM 1% H 3% 50 mg/kg, 10
min J5 LA V20 ml/kg FTHUMGE S ; C 2408 10 45 25t AR BER K R AR B B R F I 1 41 28 s v
7SR EPRER K )10 min ST LA V, 20 ml/kg AFHLIGE S, S B %L:Fi0, 21%,1: E 1: 1,RR 80
/%Y ,PEEP 0,385 IA] 4 h, FRARA 58 S 45 2 3008 3 Bk B0 A 7 1l S 44T, 38 A 25 315 30
SN VR AR FEA B, WAC S il L 2R bR AR | SRS I T E VRV ( BALE ) |, DG4 ISR Ml 20 205 B % 10
AF O SEIIAGPESY A 498 T E L (W/D) . R ELISA Bl BALF h R EASEUKL
7% BALF 1 (IS & (L) -18 \TL-18 ¥R ; B K fh 28 AR A i 4 2 P i 48 (ROS) 5
RT-PCR #: }2 Western blot #:3 HRG I i 241 NLRP3 414 S BE S RE SR 1 (ASC) \ R A& F
FRZE FAM-1( caspase-1) mRNA ik AEA G &, £8 5 C A, H ARG 85 W/D B &
FHE (P<0.01) ,BALF H 2R 1 LUK G  BALF H IL-18 1 IL-18 Y& B B W 7+ 25 ( P<0.01) |, i 21
H ROS ¥ it \NLRP3 ,ASC ,caspase-1 mRNA Fik@® L EH & EH B TS (P<0.01), 5 H A,
MB £ il 555 8E4 W/ D B B A ( P<0. 05) , BALF 53K 1 UK ILTE  BALF H IL-1B 1 IL-18 ¥ EF
B 5 FAIK ( P<0. 05) , ifiZH£H A ROS & i \NLRP3  ASC , caspase-1 mRNA ik &8 K 25 7 & B B R
(P<0.05), Z5it W H adad 30 K BRI 41 20 rf NLRP3 /MR B30T , BELASAE 8 IF 1 TL-18 K
1L-18 FTE B, D8 R Bl VILL,

[REIR] W TR G R EREZ R 3 MM HUGE < HUREE SR ¢
451 4%

Effect of methylene blue on nucleotide-binding oligomerization domain-like receptor protein 3 in-
flammasome in rats with ventilator-induced lung injury ZHANG Benwang, JIANG Juan, MA Fuguo
SUN Lixin, WANG Mingshan. Department of Anesthesiology, Qingdao Municipal Hospital Affiliated to
Qingdao University, Qingdao 266071, China

Corresponding author. SUN Lixin, Email sunlixinl22] @ sina.com

[ Abstract ] Objective To evaluate the effect of methylene blue on nucleotide-binding
oligomerization domain-like receptor protein 3 ( NLRP3) inflammasome in ventilator-induced lung injury
(VILI) in rats, and explore its function in VILI. Methods Thirty-six clean adult male Sprague-Dawley
(SD) rats, weighing 240-260 g, aged 8 weeks, were randomly divided into three groups (n = 12) ; spon-
taneous breathing control group (group C), high tidal volume group (group H, V, 20 ml/kg) and high
tidal volume + methylene blue group (group MB, V, 20 ml/kg). All of the rats underwent tracheotomy intu-
bation. Rats in group C were kept spontaneous breathing. Rats in group H received mechanical ventilation
with 'V, 20 ml/kg. Methylene blue 50 mg/kg was injected intraperitoneally 10 minutes before mechanical
ventilation with V; 20 ml/kg in rats of group MB. Mechanical ventilation parameter settings were as follow-
ing: Fi0,21%, 1: E 1: 1, ventilation frequency 80 times/min, PEEP 0 for 4 hours. Blood gas analysis
was performed through the common carotid artery at the basic state and at the end of ventilation, the rats
were sacrificed due to carotid artery bleeding, as well as bronchoalveolar lavage fluid (BALF) and lung tis-

sue were collected. Pathological changes of lung tissue were observed under light microscope, lung injury
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score and wet/dry (W/D) ratio of lung tissue were measured. The contents of total protein in BALF and the
levels of interleukin (IL)-1B and IL-18 in blood serum and BALF were determined by enzyme-linked immu-
nosorbent assay (ELISA). The content of reactive oxygen species (ROS) in lung tissue was determined by
chemiluminescence technique. Reverse transcription-polymerase chain reaction ( RT-PCR) and Western
blotting were used to detect the mRNA and protein expression of NLRP3, apoptosis-related spot-like protein
(ASC), and caspase-1 in lung tissue. Results Compared with group C, the lung injury score and W/D ra-
tio of group H were significantly increased (P < 0.01). The levels of IL-1B and IL-18 in serum and BALF
of group H were increased (P < 0.01). The mRNA and protein expression of NLRP3, ASC, and caspase-1
of group H were up-regulated in lung tissue (P < 0.01). Compared with group H, the lung injury score and
W/D ratio of group MB were significantly decreased (P < 0.05). The levels of IL-1B and IL-18 in serum
and BALF of group MB were decreased (P < 0.05). The mRNA and protein expression of NLRP3, ASC,
and caspase-1 of group MB were down-regulated in lung tissue (P < 0.05). Conclusion Methylene blue
alleviates VILI in rats by inhibiting the activation of NLRP3 inflammasome, as well as hindering the forma-
tion of IL-1B and IL-18 in the lung tissue of rats.

[ Key words] Methylene blue; Nucleotide-binding oligomerization domain-like receptor protein 3 in-

flammasome ; Mechanical ventilation; Ventilator-induced lung injury
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