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[Abstract]
in lipopolysaccharide (LPS) -induced acute lung injury (ALD by regulating NOD-like receptor protein 3 (NLRP3)

Objective To investigate the protective effect and molecular mechanism of interleukin-37 (1L.-37)
inflammasome-mediated pyroptosis. Methods Six- to eight-week-old human I1.-37 transgenic (hIL-37tg) mice and
homologous wild-type (WT) C57B1./6 mice were divided into 4 groups: W T+ Sham group, WT+LPS group, hlL-
37tg+Sham group and hIL-37tg+LPS group, with 12 mice in each group, using a random number table. The ALI
model was established by intratracheal instillation of 10 mg/kg LPS, and the control group were injected with the same
volume of normal saline. At 24 h after modeling, hematoxylin-eosin staining was used to observe the pathological
changes of lung tissue; enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of interleukin-
18 (IL-1p),
blotting was used to detect the expression of NLRP3 pathway-related proteins including NLRP3, cysteine aspartate-

interleukin-6 (IL.-6) and tumor necrosis factor-a (TNF-a) in bronchoalveolar lavage fluid. Western

specific protease-1 (Caspase-1) and Gasdermin D (GSDMD) in lung tissue. Immunohistochemistry combined with
Western blotting was used to evaluate the expression of NLRP3, and TUNEL staining was used to observe cell
pyroptosis. Results No significant differences were observed in all indicators between the WT -+ Sham group and the
hIL-37tg+Sham group (P>0.05). Compared with the WT-+Sham group, the WT+LPS group showed a
significantly higher lung injury score, remarkably elevated levels of TNF-a, IL-6 and IL-18 in bronchoalveolar lavage
fluid, significantly increased positive expression of NLRP3 in lung tissue, and notably up-regulated relative expression
levels of NLRP3, Cleaved-Caspase-1 (p20) and GSDMD-NT proteins in lung tissue. In addition, the number of
positive cells in lung tissue was significantly increased, and the positive rate of cell death was markedly higher in the
WT-+LPS group. After IL-37 intervention, the hIL-37tg+LPS group exhibited a significantly lower lung injury
score, significantly reduced levels of TNF-a, IL-6 and IL-18 in bronchoalveolar lavage fluid, and obviously decreased
positive expression of NLRP3 in lung tissue compared with the WT+LPS group. The relative expression levels of
NLRP3, Cleaved-Caspase-1 (p20) and GSDMD-NT proteins in lung tissue were also significantly down-regulated,
accompanied by a notable reduction in the number of positive cells and a significant decrease in the positive rate of cell
death in the hIL-37tg+LPS group (P<<0.001). Conclusion IL-37 can alleviate lung injury and inflammatory
response in mice with ALI by inhibiting the activation of NLRP3 inflammasome and cell pyroptosis, providing new
experimental support and potential targets for the targeted treatment of ALI.
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= YRR SR WY e 2 o R VA R T S Y S AL 2 RO
W, E RO RGO, Image J 40 HT 5%
KEAE, HMEASNS AR R RER .
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B Rl G, R o 4 1 20 B IR I 3 A ] T R A v Dy
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BEE SRR PR A%, IR s G b AR, R4
i 92V R D o i SR AR A A5 R B
W T+ Sham £H #1 h1L-37tg+ Sham 1 i 15 ¥F 43 2 %5
ik, ZREGH¥#EL (P>0.05; WT+LPS4
405 43 2 5 T WT+Sham £, £ 1L-37 + i
J& . hIL-37tg+LPS 40 i #3743 W F K T WT+
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Figure 1 Hematoxylin-eosin staining results of lung tissue in mice from each group ( X100)

2.2 IL-37 X AL/ BN 6 9 0k W 48 5 R 2R 3R 1)
2 ELISA k& I 45 R & 75, WT+Sham 40 5
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IL-6. IL-1B/K P 4E R AR, 25 51t
¥ Y (P>0.05), WT+LPS 41 i ¥ % vk W

TNF-a. IL-6. IL-18 K ¥ & % & F WT+ Sham
4H; £ IL-37 THiG, hIL-37tg+LPS 26 fii i 3 vk
Wh TNF-a. IL-6, IL-18 KV & EML T WT+
LPS 4, 2 %A 4 it % & L (P<0.00D) ,
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Table 1 Comparison of pathological changes of lung

tissue in mice from each group

®2 ESHENRMEELRFRIL1BIL-6. TNF-akFLLE
Table 2 Comparison of IL-1B, IL-6 and TNF -« levels in

bronchoalveolar lavage fluid in each group

(n=6,7=£s,45) (n=6,x+s,ng/L)
21531 I B A5 1 43 4151 IL-18 11.-6 TNF -«
W T+ Sham # 0.6740.52 W T+ Sham 21 147.25+4.30  57.00+3.50 314.56+4.49
WT+LPS#H 717+1.17 WT+LPS 4 335.44422.26" 123.94+11.32" 735.98438.36
hIL-37tg+ Sham ¢ 0.674-0.52 hIL-37tg+Sham 41 156.3048.26  62.5243.13  354.43+42.00
hIL-37tg+LPS 4 4.1740.75 hIL-37tg+1LPS 4l 248.914:29.90° 99.27+48.02" 532.214-49.547
FAi§ 95.676 Fif 127.334 112.183 155.975
P <0.001 P1H <£0.001 <0.001 <0.001

'PIE<0.055 WT+Sham 41tk “P{<0.055 WT+LPS4llt
B (LSD-1 /560

2.3 IL-37XF ALT/NRU A4 NLRP3 8 FH R iE 1Y
wom AL E R AR RN (F 2,
NLRP3 P 3% 35 3 2228 A0 T i 41 23 58 i 4 Ffd X% it
Wb R A BT, AR B W0RL . W T+ Sham 4H
H1 hIL-37tg+ Sham 41 /]y Ul 41 20 AW 0L /0 5 73 55
(9 NLRP3 BH P ik, B X3 A AR, 22 5% 64

LR A C Al 2

WT+Sham hIL-37tg+Sham

B2 RANRPHALR NLRPIGLEHANLFFEBLER(X100)

"PAE<0.055 WT+Sham 41 HH  "P{EH<0.055 WT+LPS4 It
B (LSD-1 /& 560)

NLRP3 FH Rk B 3 om, fR @ik L | &
R, XS B E TS, 5 WT+ Sham
AU ERASRITFE L (P<0.00D); £ 1L-37
T #WiJ5, hIL-37tg+LPS 40 fiti 41 41 sf NLRP3 FH 1%
ELS TN TRV B 7 s L I AT A N < R AR A
PEX G S E T WTHLPS4, ZRA4%1H %
B X (P<0.001), W3,

SING D § AR

hIL-37tg+LPS

Figure 2 Immunohistochemical staining results of NLRP3 in lung tissue of mice from each group (X100)

® 3 FHAMRBHMAR NLRP3 Rix L&
Table 3 Comparison of NLRP3 expression in lung tissue

of rats from each group

(n=6,7=%s)

2H 511 NLRP3 #%ik
W T+ Sham # 13.4741.69
WT-+LPS#4 29.0943.08"
hIL.-37tg+ Sham # 12.9441.61
hIL-37tg+LPS 4 19.09+1.907

Ffd 72.793

P{H <<0.001

"PH<0.0545 WT+Sham 41 lL 2 “PE<0.055 WT+LPS4lIt
BLSD-K %)

2.4 IL-37 %F ALI/) B 2 24 NLRP3 i 4 OC 8
HRAm s WBANZ R BxR (K3, WT+
Sham 41 5 hIL-37tg+Sham 21 /N B fili 44 21
NLRP3. Cleaved-Caspase-1 (p20) ., GSDMD-NT

HEHMYERIREES LRI E L (P>0.05,
WT+LPS 4 /) ) il 20 21 th NLRP3. Cleaved-
Caspase-1 (p20) . GSDMD-NT % [ AH X & ik 534
i # T WT+Sham 4 ; 2 1L-37 T #Hi)5, hIL-
37tg+LPS A /h Bl 240 24 NLRP3., Cleaved-
Caspase-1 (p20) . GSDMD-NT & [ AH X & ik 5 3%
BEHEMT WTHLPS 4, 2R A% iH% &
X (P<0.0D , 4 4 A GSDMD 4 K #
1 (GSDMD-FL) 2 % Tt 4 it 2% & X (P>
0.05), W4,
2.5 IL-37 XF AL /)y &l 25 23 40 B £ T 19 52
TUNEL 45 R woR (K4, SGaithricn
TUNEL FH P £ T 40 f 32 %2 50 A T i 20 21 R 0E IX
B, W ASOLERIC A A% . WT+Sham 41 5 hiL-
37tg+ Sham 41 /|y B 21 20 A A L 70 & 240 5 D (5
S MR T MR, 2R LAY E
X (P>0.05); WT-+LPS4Lfili 20 48 BH 1 40 i
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Pro-Caspase-1 [ w WD s . | 45 000

Cleaved-Capase—1 20 000

Tubulin l— - — e— I 55 000

3 FHHENRAALNLRPIIEREXE A %% DT il
HR
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4. hIL-37tg+LPS 4 ; Tubulin A & HE H

Figure 3 Western blotting results of NLRP3 pathway-

related proteins in lung tissue of mice from each group

FW L, BT BHME R B S T WT -+ Sham 41 5
2 1L-37 T WiJa , hIL-37tg-+LPS 20 PH 4 41 i 5
FW D, MMIE T BHME R W E LT WTHLPS 4,
ERAGHFE X (P<0.001), WS,

ALTJE i LPS 45 Z M [H 2175 5 19 il 0 21 &
SEVEBO , A O BEHL R 2 AE {5 5l B S
GRS S R R E o S e F @ A & L DR 9 T
AL, ™ R O AR AR S . BT
I PR ik = 4 S5 PEHE ) 3607 T BL, 248 N IRIE ST R
PR I B Bl HG R 42 BIL R ALTOFSE R i TL-
STHE M IL-1 FIE M E Z iR N1, nlad it 2 1
P RAE SN, TR KR O TT R MR IE 4R
RAEVEB R ALY HEN Y, Xuss

x4 FHNMRIEALR NLRPI BEREXEBRIEKTELILR

Table 4 Comparison of expression levels of NLRP3 pathway-related proteins in lung tissue of rats from each group

(n=3,7+s)

4151 NLRP3 GSDMD-FL GSDMD-NT Pro-Caspasel Cleaved-Caspasel
W T+ Sham 2 1 1 1 1 1
WT+LPS# 2.9940.417 1.1740.12 4.544-0.86" 1.4140.12° 4.3540.23"
hIL-37tg+ Sham 21 0.984-0.12 1.0120.10 1.1040.20 0.980.06 0.9840.07
hIL-37tg+1LPS 41 1.5440.237 1.0520.07 1.6340.137 1.2340.057 1.7940.117

F14 46.043 2.578 42.328 23.357 436.803

Pl <0.001 0.126 <0.001 <0.001 <0.001

"PME<0.055 WT+Sham 4 L8 “P{E<0.055 WT+LPSA LH (LSD %)
WT+Sham WT+LPS hIL-37tg+Sham hIL-37tg+LPS

TUNEL
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B4 BRANRMAL TUNELSE L R (X400)

100urm

Figure 4 TUNEL staining results of lung tissue of mice from each group (X400)
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Table 5 Comparison of positive rates of cell death

in lung tissue of mice from each group

(n=6,745,%)

4151 21 L BE T B A 2
W T+ Sham # 1.50+0.55
WT+LPS#H 20.504+3.27"
hIL-37tg+ Sham £ 1.670.52
hIL-37tg+LPS 4 11.3341.63"

Ffd 142.089

Pl <0.001
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