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USRS E A R A EIE R ARRRE/E R
BRI HLH A5

THE By #RAER KER X #ER' H il T4
(IR 2RI 2 L/ P REVE U B 7T T, TH 325035; 2B BB AR B 5 KA e 24 B¢, B2 644000)

e AR AT BAL A (hydrogen sulfide, H,S)F4L 2234 K S AF 78 1A £ K 402 (alveolar
epithelial cell type II, AEC I)#k &/ 5 #.(hypoxia/reoxygenation, H/R)A5 4% 44 %7 e A i A2 A% A ALK
KR Fo B R ik HEAT e R T, K B4R dm i E | AR R A B AL B (superoxide dismutase, SOD)
&M, A B (malondialdehyde, MDA)#=5LE& (lactate) 2% ; ELISA#& M IL-1B. IL-184-% ; Western
blotAa | A FNE B i 45 47 HK2. PKM24e 202 £ =45 47 NLRP3. GSDMD-N. cleaved-Caspasel.
cleaved-IL-1PB. cleaved-IL-18% & /K-F; qRT-PCR#&M| HK2. PKM2. NLRP3 mRNAK-F; %% %
HIEMIRHK2. NLRP3#9 £ A, 7745 H/R A BAE B4 & Ao 2w e T 69 A K H SLAH,SA H/RAR A 9
Hrh. BLIN, AN A BABBEMR L e BT 19 69 B 2 | 4% A HK 247 %) 7] 2-BL 2. F] 248 (2-deoxy-
glucose, 2-DQG), Fridif ik LI8E 7 iEkAANA EAE BB ta R B TR LA F L., ARERET
H/RT % A RAEBE g An im0 BT, 28 HoSJG A BNB B AR Am 4 L BT 8 AT A A K- 3 T8 B &
H/R -4 0 o457 ; 120 2-DG /& ta e ot &k T e lo 5 135 i &, AFR 4R &9, HST
2 F B E K RAEC 14 8/ 5 2415, HAUHT 465 374 HK2-NLRP3-GSDMDif 348 42 4m i £ = A
x.

KR BAE KRR & R 4 i i/ R S 545 ; HK2-NLRP3-GSDMDI i

Mechanism of Hydrogen Sulfide in Improving Hypoxia/Reoxygenation Injury
in Rat Alveolar Epithelial Cell Type II
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(‘nstitute of Ischemia/Reperfusion Injury, Wenzhou Medical University, Wenzhou 325035, China;
*College of Physical Education and Health, Yibin University, Yibin 644000, China)

Abstract This study aims to investigate the effect of H,S (hydrogen sulfide) preconditioning on H/R (hy-
poxia/reoxygenation) injury in rat AEC II (alveolar epithelial cell type II) and the underlying mechanism. The cells
were identified by immunofluorescence. Detection of each cell activity, SOD (superoxide dismutase) activity, MDA
(malondialdehyde) and lactate content were measured. The levels of IL-1p and IL-18 were detected by ELISA. The
protein levels of aerobic glycolysis markers HK2 and PKM2 and pyroptosis markers NLRP3, GSDMD-N, cleaved-
Caspasel, cleaved-IL-1f, and cleaved-1L-18 were detected by Western blot. qRT-PCR was used to detect the mRNA
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levels of HK2, PKM?2, and NLRP3. Immunofluorescence was used to observe the expression of HK2 and NLRP3,
and to evaluate the expression of aerobic glycolysis and pyroptosis indicators in H/R and the effect of H,S on H/R
injury. In addition, to further investigate the link between aerobic glycolysis and pyroptosis, the HK2 inhibitor 2-DG
(2-deoxyglucose) was used and its expression was detected by the laboratory methods described above. The results
showed that H/R could activate aerobic glycolysis and pyroptosis. H,S treatment down-regulated the expression of
aerobic glycolysis and pyroptosis indicators and ameliorated H/R-induced cell injury. After using 2-DG, pyroptosis
indicators expression was down-regulated and cell damage was improved. This study indicates that H,S can signifi-
cantly improve hypoxia/reoxygenation injury of AEC II in rats, and its mechanism may be related to inhibiting the
HK2-NLRP3-GSDMD pathway and reducing pyroptosis.

Keywords
NLRP3-GSDMD pathway

Jiti ke 1L /P ¥EVE #5145 (lung ischemia/reperfusion
injury, LIRD)H E N I ACRE K A AE L TRV 7 I 72
U2 E R G S TR R T e e, HLLIRIAR
FAERSEMATEIER, EIRK A &R w M
BT 2 PR o

1204 HoS— B AR AMITSRERUT, HoSJE T —2K
B A AR 1, BAPLR. PLEM. PU
TR PR o W 3L 304 40 f e o g A% B AR N
TRMEHLS: e a0 [F) B~ e S BR A A, HR e
it =R -y-24 @ ¥ (cystathionine-y-lyase, CSE)FIHE AT
IR -B-A il (cystathionine-B-synthase, CBS)E LI £
Pl L= AR A S . L8 (sodium hydrosulfide,
NaHS){E A WL AMNE M HSHuHA , O 2 ik B X}
S L/ PR I S A ORI YE R . AR R
25T HoSHEAR NaHS Tl Ak 3 8 Il 42 K R S Al 4 2345
s, A FRIE, PIRTEHLSE SRR A b2
P AT 0T S I/ PR B A A 2R B R A E R T

H S HH I fiR (aerobic glycolysis) A 8 ) & B 7E 3k
A S N et 22 P 1 e A A U A 24 A AL R
IE GRS A A NEIE A PR “Warburg™ 255, 1
TN A R 4 B A = Re T . Bl vV 2 it
FUR I, <“Warburg 80N AN 2 e 20 B i) &, tmT
RAAENG A it s 28 2 DA R s A B v 100, i
AU R ) 465 B, 4 280 B R FH 26 LU LA I # 2an  Ji
B . ZHANGEE VAR, A5 R M i/ P i 47 A
18], S NER RIS . HUZEMUR I, S Eiiits
(acute lung injury, AL 5 S WEBE MR AE L8 n, HL#0
1) 7 S T o T il e 50 A RE S I, DT 55 i 43
. UL EEIESE R, A AR AN K 9B ia ALTH)
R . BE )2, JIEZ W (lipopolysaccharide,

hydrogen sulfide; rat alveolar epithelial cell type II; hypoxia/reoxygenation injury; the HK2-

LPS)Ab 3 B M4l i v] i S 4l f2 T, RN A B A
R T A 2R 1Y 0, LA ) A SR W T A7 i 0% 300 % LPS
FFAMPEET N, X RIS SR RS 20
WFETAFEAE—E B R . AEC I il i s L o
(1) 32 BERYR 2 LIRTH 32 B 3 A0, SRt 52
DL BRI V6L T12Y b 5 4 o 32 R S0 6 4, Jd it
SLAH M H/RAG A, BALLK BRAE AR LIRL, 5 7EE—
A2 B HoSTE H/RAG 4% AR FA ML 5 [RII DUE 400
T A 9t 7040 A, i I HK 2404177 2-DG X} i 11784
b R 2 AT AL B W T A R AR AR H/RS S
s Y6 452 5 TR P T BE AR F DA R AL, AT N TE A
it ik ot/ PR B I B TR SR it 55

1 MRl E
1.1 4SS EZEZKF
RLE-6TN K S I8 - 4l &, | N
BRI BARAT PR A 7 524 ; RPMI-164085 77
7. RPMI-1640C K55 72 H 55 [H Gibeo A H ; fig
A MIE T H il s AR A PR A &) ; PBSZE
W R = N PTIR A AN G I 77 20 i VR A7 VW
AL ZEERHE AR A A ; CCK-8AA A &
PRV RI A A ] 5 A B BT
TAHEMNFHR A R AR ; 2-DGIY H 3£ [E APEXBIO
Al BCARFI . TRizoll [ L i HER A= 1 2E 25 7
AR AT ; MBEE AL E . N MR
FIEEI E e i A T AR TS BT 5 B-tubulin—HiE)
H Abmart/A 7] ; NLRP3 i H IEFH T 2R AR
H R/ ; GSDMD-N. Caspasel —#i. IL-1B—#1.
IL-18—#%1. HK2—$T. PKM2—$H134I H Proteintech
A, SP-C—HiI H 3 E Abcam /A 7] ; HK2. PKM2.
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NLRP35 90 B L E TAEY TR A BRA A .
1.2 75

12,1 EZ2XAm4 (1) REPIER: HR4E
BR[14-17] M TS, FREN22.4 mghii 40 44 & 1475 T
4 mL PBSZMR A, FCHi B REE, DUHILREL, 38 R
Mikto (2) 2-DGIER: FAE SCHR[18-19] K Tiisicss:, FLH
F%50 mmol/LIFIEEA, ILHILAL, IR FikE. (3) 10%
SEAREIRI: 1% ERPMI-1640:FBS: M 1=89%:10%:1%
(1 LB AT R A

1.2.2 S 4H4A A AEC I8/ 4 8427 09 4] &
TR BEAL K 4H M BEAL 2 962 . (1) % ZH (Con-
trol): FH 7855 FRIRAEH A6 N 37 °CH¥H 6 h 5 min;
(2) #WE AR AN (Control+NaHS): H & &k &
950 pmol/L NaHS 1) 56 45 72K T H S A 137 °Cig
H6 h 5 min; (3) H %A +2-DG4(Control+2-DG): H &
AR E A 0.02 mmol/L 2-DGI 58 & 15 98 T 37 °CH
AR E 6 h S min; (4) B /EEH HR): B
BTG ML B PR TR ARG 7748 (1% O, VR
AbFE6 hE BN SE AR TR, TR E A N E A
5 min; (5) BEAEA -+ /E H A (NaHS+H/R): ik
AL BT 58 AR5 IR BC I 1 50 pmol/L NaHSVA
TRALEE30 min, HAAANE [FH/RYL; (6) 2-DG+HVE/E
AL (2-DGHH/R) : A8 b B A1 F 56 4255 77 AT 1 )
0.02 mmol/L 2-DGI#FVRTRAL L] h, HRAAALHE R H/RAH ;
SCEG AR, SR AT S AL . A S A A
s ) e B A OB 2 2 5T i 3R A
ZRTSER It . o, RO BUE K, B IE
W HIAEC YUK ALFE24 ho 585 B BN TERETC LT
BRI, TR TR B S B EE 7748 (37 °C.
94% Naov 1% O 5% COo) 155776 h, I HRAE . T
H4 O TG M7 35 7R O e AR TR, TR
R IR (37 °C 74% Nuw 21% 0,4 5% CO,)HE 4
5 min. @I DL ACER, ARAULAH B A/ B2 AR A B
HA R

123 HRERKFFEE H4%ZRFRB=EE
1A 30 min, &FTFLAAEE S , AT E AL EE, AR
N—PL(SP-C. HK2. NLRP3FF: LLAI14 4 1:500) )5
TR NG, 4 CCOKFIRT B I, HERR LR vh 3V
¥ (phosphate buffer solution, PBS)¥i% i F X} B i %%
JEZH0(1:500) =R EGHEF 1 h, FRPBST 73k,
& DAPIIHL 2O LA KA /NG Fr, 228580k
{51 B e T LS s I = AT

124 CCK-8ikAbmltmpt i RIECCK-8IH &
Y FREAT S, 37 °CIFE 1 h, T-450 nm¥ AN
FELEIWOEFE (D) E -
1.2.5 A A 78 2m iR A2 AL 4 B AL B (superoxide
dismutase, SOD)##& 7 B, FH R A
(phenylmethanesulfonyl fluoride, PMSF)+4H ffl 2H 23 4t
TH AR (radio immunoprecipitation assay, RAPI)V%
PEEUAN M 2R AR, I BCAVAIIN R IR B, PR
SOD R &A% FH 15 B 25 B 1k 571 s o2 v 3347 T 1) A
VAN, KIEER37 °CHF E 30 minf5 £E450 nmi Kb
TE WG EE(DYE, THESODIE /7, tHE AW
SODiF /1 = SOD#IIfil & + 50% x 12+ C,,

el
S DX»JJTG";%H) - (D-;mth - waufﬂ)
(vamf.& - DX‘Jﬁ(f’ﬁFI)

Cren: FEMIFE i 82 19 B (mgprot/mL)(protF &%
F); 120 RN AR R AR
1.2.6 i Ak 7 48 e, 7 —B*(malondialdehyde, MDA)
ez IR EIFINEEAWRE. 2R
G B R 0 s S, EPA FH A Sk — /L, T
95 °C/K¥E Hr =i I & 40 min, Ji7K Rl 2 128
A, ARG 012 200 xg25 0, WL EE AT
TBERAE 96 LR 1, BEEAR A SZ BRI E & FL7E 532 nmi
KALHIROG (D), THEMDA S &, A0 F:
MDA  _ Dyye = Duym <C. -
(nmol/mgprot) D, —D,. ~ "*
Coam: PRIESIRIZ, 10 nmol/mL; Cpsgy: 7 dlIIFEA
55 H K ¥ (mgprot/mL).
1.2.7 AFtALR $LER (lactate, LAY FEEUAH MR
FL IR E R R EE , P % B MDA BT &8 U B AP
BN S LV HEAT BC AN N, 37 *CAKit B &
30 min /5 2RI ZEBERR X S30 nmi K AL I 52 IO FE (D)
18, tFEARE =, tHE A
LA _ Dy Dy X C. -
(mmol/gprot) Di—D... I
Chie: MRESIREE , 3 mmol/L; Cpr: HZ15) I &
HKRE, gprot/L.
1.2.8 ELISA#&R A &4 i 1L-18. IL-18¢9 4%
SIG SR F XL S i I E KL AEC T IL-1B
IL-187KFo #% Ui W45 B BRREAT #RAE, 17450 nmi
Ab I - FLITEOE B2 (D) B
1.2.9 Western blot#2 M HK2. PKM2. NLRP3. GS-
DMD-N. cleaved-Caspasel. cleaved-IL-1B. cleaved-

D,
SODHIH& =

% 100%

C
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IL-18% & #9 & XL i AR &8 R S S B 4
PMSF:RAPIZfF I =1: 10000 | AR A, vk B3
fiE 40 .30 min /5 L 6FLAR AR, 75 5 25O E
YA 3O BCAVEN e B R B, A PEIRE . K
WA HPKACEIK . FERRE GREE ) 10% e 49y = iR
F12 h, Tris-HCIZEm 5% i+ Tween 20(TBST)¥EME3 K
HK2—Ji. PKM2—#(#41:6 000); NLRP3. GSDMD-
N(¥4 1:500); Caspasel~ IL-1B. IL-18(31:300) 4 °CHiF
B . A AETBSTEA 4 min/IR), FLPE3IX,
FEHZ=H1(1:20 000)Z= i & 1 h, 5 min/IX TBSTHEME,
ILIRPEME G , W ECLAE MG, A R idg &
Gk ATER LR, e E AT,

1.2.10 qRT-PCR#M HK2. PKM2. NLRP3%k
K R TrizoBVE RIS RNA . FF RNATY
S cDNA, SR )5 4T PCRY 14 . HK25| 9 %1
Forward: 5'-GGT GCT GTG GCG AAT CAA AG-
3'; Reverse: 5'-CCT TAT GGA GAC GCT TGG CA-
3" PKM25| W) ¥ % Forward: 5'-GTG GAC ATG GTG
TTT GCG TC-3"; Reverse: 5'-TCG GTT GCA TCG
TCC AAT CA-3'; NLRP35|¥)7 5 Forward: 5'-GTA
CGC TTC CTC TTT GGC CT-3'; Reverse: 5-GCT
TCT TGG CCT TGG CTT TC-3'; B-tubulin5| ¥ 7%
Forward: 5'-CAA CTA TGT GGG GGA CTC GG-3;
Reverse: 5'-TGG CTC TGG GCA CAT ACT TG-3'.
12,11 %it% 447 K GraphPad Prism 9%
Giit o, SEUREE Uxss R s, 4R HLE T e 56,
ZHMLBCR R R T Z 0. P<0.0SHNERA
GuiteEE L.

2 HFR
2.1 KERAEIR RS E
FR 428 5 e 10 32 4 T 4 TL2%Y - Rz 4 e

B SR IE AR B — SP-Co G MBI M 82 4%
FEIR WSRO NI ; S EhRIE A
SP-CEE ML E, EA T AEC IR . DL 99, 3iF s
AR SEIG A A ABC I(E ).
2.2 CCK-8#MINaHSZ = 20 fnH/R5: 45 HY &7 13K
E

CCK-845 % 7~ : 0~3 200 umol/LH) NaHS Ik I
HEEFRAEC 11 24 hJCH WA 2t (P>0.05)(E12A);, 5
ControlZHAH bt H/RZH A1 Aoy 14 R F4:(P<0.000 1); 5H/R
YA EE, 50 umol/L ¥ NaHS fJ B i 8 b H/R 35453 (1) 4
5P (P<0.001).  [RIHEZESE 50 pmol/L ) NaHSAE A
TRITIRFEIEAT fa 8550 (E2B) .
2.3 CCK-8#&2-DGEY Z 4 FTH/RI5 57 B & 13K
E

CCK-845 S 7 1 ££ 0~20 mmol/LI{] 2-DGE K
IEH R TR AEC 1T 24 hif 264 T, KT 1 mmol/LIY)
2-DG . 2 FAR A0 M35 14 (P<0.000 1)(FE 3A); #CR
0~1 mmol/L ] 2-DGTE H/R35 75 4 Jfa v 3k — B A
gE LB IR 0 5 Control AR EE, H/RZH 40 3% 14 1 F%
(P<0.000 1), 5 H/RZLHMI L, 0.02 mmol/L) 2-DGHJ
A S5 18 0 k4 /2 SR S AEC TR %3 35 77 (P<0.01)
(KI3B). L, #4%0.02 mmol/L{K)2-DG#EAT & 85k
[
24 H/REEBSIEEMMMEMET

Western blotfi il 47 220 b B i A1 240 ff £ T 40 O
FabR RN . 5 ControlZHAH EL , H/RZ1IHK2. PKM2,
NLRP3. cleaved-Caspasel. cleaved-IL-1B. cleaved-
1L-18%E 1 37K T4y L ifH(P<0.05), GSDMD-NZE 4 %
BRI B (P<0.01)(El4). DA EgE SRR, KR
FtiITEY_ B 40 MO H/R ] e A e A R AN AR T
2.5 NaHSTRALIEXTH/RIFESAEC 1I3R145 RS0
2.5.1 NaHST4 23+ H/R#% -5 AEC 1445 LA %37

20 pm

B AhENE_E R 4R E E
Fig.1 Identification of type II alveolar epithelial cells
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£ A 55 Control 41 AH L, Control+NaHSZH [ 4 it iiG
N 757 (P>0.05); 5 Control 41AH EL , H/RZ14H
15 77353 PR (P<0.000 1); 5 H/RZLAA L, NaHS+H/R
Y0NS SR T (P<0.01)(] 5). IXiFSZH/RW]
CABEAR A0 RIS 7, 51 RS0 B 45473 ; 17 NaHS TR AL 22 AT
I H/RGIEE M AEC T4, % 4 2] — & 1 R4
YEM .

2.5.2 NaHSTRA #2i& 42 AEC 15 8/ 8 85| 4249 &
AL R Fe AR LR B & 55 Control LA L,
Control+NaHSZ1 ) SOD% /7. MDA & . Lactate
HSERILEEZER (P>0.05); 5 ControlL M EL, H/R
4 SODIE /18] S FEA%, MDA &1 B 1IN, Lactate
F8 BT (P<0.000 1); 5 H/RAM L, NaHS+H/RAL
SODJE /1M & 7+, MDA &2 FF#, Lactate ™
N (P<0.000 1)(K6A~E6C).

A
A .
£1.0-
=)
=
3 0.5
O_
&‘0\ IO RIS
I N
NaHS /pmol-L™!

2.5.3  NaHSTRLL 2 T 47 4| tm oo 5= 2./ 2 A1
7l A2 64 K JE B T a9 B K 5 Control 4 #H Lt ,
Control+NaHSAH AN L -F IL-1B. IL-18F ELE R
(P>0.05); 5 ControlZHAHEL , H/RZL4H g IL-1P.
IL-18% & EE ETFH(P<0.000 1); 5 H/RALALL,
NaHS+H/RZHL40 il /p IL-1B55 & B &5 1 [ (P<0.001),
IL-18% & .3 T F£(P<0.000 1)(E7AFIETB).

2.5.4  HmKRMA R IR b+ A AAE B
fif F o oL T AR K B G 09 R GA M L
blot45 B 78 1 5 ControlZHAH L, Control+NaHSZH
HK2. PKM2. NLRP3. GSDMD-N. cleaved-IL-
1B cleaved-IL-184 /K- JC it 3% 22 57 (P>0.05); 5
Control AL, H/RZHHK?2. cleaved-Caspasel & [1
Fik K E (P<0.01), GSDMD-NZ [ &5 /KF F
I (P<0.001), PKM2. NLRP3. cleaved-Caspasel

Western

®

skksk ok

Cell viability
s

<
[
1

1 1
Q S O O DD
ISP ES

NaHS /pmol-L™!

A: CCK-8% PAS [7] 7% & NaHSAE F 24 ht) 1E % 40 Mo (A 5200 ; B: CCK-846 Ml AS [F] 94 & NaHS % H/RAE R 41 i (R 5200 . n=4, ***P<0.001,

*xxxP<0.000 10

A: CCK-8 was used to detect the effect of different concentrations of NaHS on normal cells; B: CCK-8 was used to detect the effect of different concen-

trations of NaHS on H/R model cells. n=4, ***P<(.001, ****P<0.000 1.

El2 CCK-8t@MINaHSIUE LR AEH/RIGH I R IERE
Fig.2 The optimal concentration of NaHS for ameliorating H/R injury in cells detected by CCK-8

(A)

1.5+

skskoskok

—_
(=]
1

Cell viability

<
9
1

0_
SEPE oS

2-DG /mmol-L™!

(B)
1.5
sokwx kk
. T 1
= 1.07
=
=
3 0.5
G I 1 I 1 1 I 1 1 I
NN
S ORI
OO Q\

2-DG /mmol-L!

A: CCK-8Hz I AR E2-DG A 124 ot IE 3 4R A 520 ; B: CCK-8HHII AN [F] UK £ 2-DGX H/R A RL AL A 541 « n=4, **P<0.01, ****P<0.000 1.
A: CCK-8 was used to detect the effect of different concentrations of 2-DG on normal cells for 24 h; B: CCK-8 was used to detect the effects of differ-
ent concentrations of 2-DG on H/R model cells. n=4, **P<0.01, ****P<(0.000 1.
[E3 CCK-8#2il2-DGELE LHFIH/RIGH B R AEIREE
Fig.3 Optimal concentration of 2-DG for ameliorating cell H/R injury as determined by CCK-8
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N N . 5 1.59 . = 1.0 —
S = 1 ‘e
() & o (B) : 2 0
& A £ g
. 1.0 o
— & 8 0.6
HK2 | - )| 102kDa g .504_
IS d g
0- J
GSDMD-N lj 31kDa Control H/R Control H/R
cleaved-Caspasel _ 20 kDa
_ .| = 1.5+ £ 1.54
2 2
(3 =
RS £ 1.0- 5 1.0-
cleaved-IL-1B o e 17 kDa [ =
: R 2
£.0.54 Z 0.5
T ] E d
cleaved-IL-18 ! e | 18kDa & E
- 2

rubuin [ S ] 52 D Control HR

Control H/R

=
.S
£ 157 . 1.5 i 1.5 *
s —
5 | l =} I | g
£ =2 ®z
- — 7 - ] -
g 1.0 N8 1.0 4 810
a = & Is
3 8 é g o
2 % .8 Z £
2. 0.5 S 8 0.5 o 2 0.5
] © 9 © 2
@] o 9
B
z 0~ 0- 0-
= Control H/R Control H/R Control H/R

A: HK2. PKM2. NLRP3. GSDMD-N. cleaved-Caspasel. cleaved-IL-1B+ cleaved-IL-18%% [13RIAZF{L; B: Western blot&t i1 K. n=3, *P<0.05,
**P<0.01.
A: protein expression changes of HK2, PKM2, NLRP3, GSDMD-N, cleaved-Caspasel, cleaved-IL-1f and cleaved-IL-18; B: Western blot statistical
plot. n=3, *P<0.05, **P<0.01.

E4 H/RIFFAEC 155 HEEEEE MM E THEKIBIRN T

Fig.4 Changes in indicators related to glycolysis and pyroptosis in H/R-induced AEC II injury
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n=4,"P>0.05, **P<0.01, ****P<0.000 1.
E5 FHAEC NAKE DTN GITHE
Fig.5 Statistical plot of changes in AEC 1I cell viability in each group
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(A) (B) ©
seskeokok .
ns sk 8- | 1 - 15- ns EEE
204 M1 1 Hk 8 1
| T 5
_ a6- 3
2 154 565 g 107
: : :
4- =
g 10 £ s
- z £
g 2-
3 5 s? g
B
0- 0- oo 1]
> & SERRN A
P R & & & 0 & o
N \Xé Q& N 3 Q@ \@\X %%2»
O D O >
0{\6 '% 0{\6 % QOQ

A: NaHS AL B & 41 SODIE AR AL HIS2 1 ; B: NaHS AL 3% % 2H MDA ZK FAS AL 520 ; C: NaHS AL X %-2H Lactate 2 5828 4k 1 52

n=4,"“P>0.05, ****P<0.000 1.

A: effect of NaHS pretreatment on SOD activity in each group; B: effect of NaHS pretreatment on MDA level in each group; C: effect of NaHS pretreat-

ment on Lactate content in each group. n=4, “P>0.05, ****P<0.000 1.

El6 &4BSODSEIE. MDAZKFE, Lactate B HLITE
Fig.6 Statistical plots of changes in SOD activity, MDA level, and Lactate content in each group
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IL-18 expression of ELISA /pg'mL!

A: B AEC THIL-1BE & B: S 4AEC IHFIL-18& . n=4, ™P>0.05, *¥*P<0.001, ****P<0.000 1.
A: IL-1P content in AEC II of each group; B: IL-18 content in AEC II of each group. n=4, "“P>0.05, ***P<0.001, ****P<0.000 1.
7 NaHSTRALESTH/RIS ARG 7 & LAIL-1, IL-18 & ELLAIF
Fig.7 Effects of NaHS preconditioning on the levels of IL-1p and IL-18 in H/R-induced cell injury in each group

cleaved-IL-1B. cleaved-IL-18%% FH & 1A /KF L
(P<0.05); 5H/RZIAH L, NaHS+H/RZINLRP3. GSD-
MD-N. cleaved-Caspasel £ [ FKIA K T [F(P<0.01),
HK2. PKM2. cleaved-IL-1B+ cleaved-IL-18%% H 7K
R £(P<0.05)(E18).

255 ZAREMELERNA et HK2. PKM2.
NLRP3#y B &k R qRT-PCRE R &R 5
ControlZH#H k., Control+NaHS4H HK2. PKM?2.
NLRP33: R R IE K-35k B 3% 2 7% (P>0.05); 5

ControlZH A1 tt, H/RZLHK2. NLRP3F:F FiA/KF I
W (P<0.000 1), PKM2FEPR KL K- i (P<0.001);
5 H/RAA L, NaHS+H/R4H HK2F: RN # kK7
B#% (P<0.05), PKM2. NLRP3¥E K £ ik KV T &
(P<0.001)(KI9A~KE]9C).

2.5.6 &AKFMe LR TR e+ HK2. NLRP3
RFRAFETAMN  GIERIEEE R IR 5 Control
AL, Control+NaHSZH A WL HK2. NLRP3[FH 3%
LN, 5 Control4LAH EL, H/RZATHK2. NLRP3BH M
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A: HK2. PKM2. NLRP3. GSDMD-N. cleaved-Caspasel. cleaved-IL-1B+ cleaved-IL-18%5 1R IAZF{L; B: Western blot4t il K. n=3, "P>0.05,

*P<0.05, **P<0.01, ***P<0.001.

A: protein expression changes of HK2, PKM2, NLRP3, GSDMD-N, cleaved-Caspasel, cleaved-IL-1p and cleaved-IL-18; B: Western blot statistical

plot. n=3, “P>0.05, *P<0.05, **P<0.01, ***P<0.001.
El8 H/RIFFAEC N7 & BB AFEREEMNMEMRE T HEXIERNEL
Fig.8 Changes in markers related to pyroptosis and aerobic glycolysis in each group during H/R-induced AEC II injury
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E9 H/RIFESAEC 1RG5+ RLEHK2, PKM2, NLRP3HImRNAZKE
Fig.9 mRNA levels of HK2, PKM?2 and NLRP3 in each group during H/R-induced AEC II injury
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(A)

Control

Control+NaHS

NaHS+H/R

(B)

Control Control+NaHS

NaHS+H/R

A: FHAEC NHTHK2 G 76335 B: %4 AEC IHNLRP3 G2 5 Rk .
A: HK2 immunofluorescence expression in AEC II of each group; B: immunofluorescence expression of NLRP3 in AEC 1II of each group.
E10 HLAAEC IIFHK2, NLRP3MRIERALEE
Fig.10 Immunofluorescence staining of HK2 and NLRP3 in AEC II of each group

XA 25380, 5 H/RAAM L, NaHS+H/RAH
HK2. NLRP3FHMEZR A0 M 2% T B (B 10A AT E]
10B). DL_E45 SRR, H/RELIE A S0 B2 ff A 40 A
FETS, NaH SI8 1) 500 I fife A0 20 B AR T R HE 0T
AEC IR EH

2.6 2-DGXTH/RIFFAEC IR {ARIF00

2.6.1 2-DGxf H/R# 3 AEC L4 1% A 147 4F A
5 ControlZHAH Et., Control+2-DGZH 4R MG /176
75 (P>0.05); 5 ControlZHLAH Lt , H/RZH 4 M35 /1
2 N % (P<0.000 1); 5 H/RAMLL, 2-DG+HH/RA
Y0 RS SR ETF (P<0.01) (I 11). %45 B &R,
2-DGH I H/R S HIAEC 14545 -

2.6.2 2-DG% AEC 14 8./ 5 A5 A2t A1k
LR Fe K FLER A2 5 Control A AH L,
Control+2-DGZ41[f] SOD#% /7. MDA & . Lactate
HSRILEEZR (P>0.05); 5 ControlLAHLL, H/R
4 SODIE /1 F &, MDAJK P14 N, LR & & LFt+
(P<0.000 1); 5 H/RAMLL, 2-DG+H/R4L SODiE 1
B 2 _FFF(P<0.001), MDA & & BH & T [%(P<0.000 1),
Lactate 7 & [ f#(P<0.000 1)(Kl12).

2.6.3  2-DGHr ! sk B/ ILAHR A 51 ALy Ko
F a9 ELISAZ R/~ : 5 ControlHAHLL,

Control+2-DGZH4H i F IL-1B. TL-18F LB H
Z 5 (P>0.05); 5 Control L AH EL , H/RZL4H il o IL-
1B IL-18 5 & &2 ETH(P<0.000 1); 5 H/RAIMHLL,
2-DG+H/RZH4H AL HHIL-1B5 & B & T F#(P<0.000 1),
IL-18% & B2 T F£(P<0.001)(KE13).

2,64 AAXFESE A L& fmle b A BAEEE G Ao
o E T AR K& G b R A Western blot45 5 &
7~: 5 ControlZHAH EL, Control+2-DGZHHK2. PKM2.
NLRP3. GSDMD-N. cleaved-Caspasel. cleaved-
IL-1B.cleaved-IL- 184 7K~V 76 i & 22 7:(P>0.05);
5 Control4A M1t , H/R4. HK2. PKM2. cleaved-
IL-18% H 7K 7 LM (P<0.05); NLRP3. GSDMD-N.
cleaved-Caspasel . cleaved-1L-1B5k HFKIA/KF i
(P<0.01); 5 H/RAHM L, 2DG+H/RZL HK2, PKM2.
NLRP3. GSDMD-N. cleaved-IL-18% 1% i&/KF
T B#(P<0.05), cleaved-Caspasel . cleaved-IL-1B%E [
KFRBE (P<0.01)(E14).

2.6.5 AR FAMENE LR e HK2. PKM?2.
NLRP3 &9 & B & & 5L qRT-PCR&E LK
5 Control 41/ tt., Control+2-DG# HK2. PKM2.
NLRP3H KK IEKF ) 6 B3 7 7 (P>0.05); 5
ControlZHAH L, H/RA HK2. NLRP33EKE 3235 /K
LiA(P<0.000 1), PKM2FE N R IEKT EiP<0.01);
5 H/RAAMEL, 2-DG+H/R HK 23 K F kKT
[% (P<0.000 1), PKM2. NLRP3H: kKR
(P<0.001)(K15).

2.6.6 ZA X {MANA LK afief HK2. NLRP3%
FRIEFART IR R TR 5Control4l
FHEE, Control+2-DG41 HK2. NLRP3H 1: 25325 41 i ¥
K LA 248 0; 5 Control ZLAH LE, H/RZHHK2. NLRP3
FHE IR 4E MR 3 0 5 H/RZAAH L, 2-DG+H/R
YHHK2. NLRP3PFHMFRIEAIMIER & (K 16).
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Fig.11 Statistical plot of changes in AEC II cell viability in each group
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Fig.12 Statistical plots of changes in SOD activity, MDA level, and Lactate content in each group
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A: IL-1p content in AEC II of each group; B: IL-18 content in AEC II of each group. n=4, “P>0.05, ***P<0.001, ****P<(.000 1.
E13 2-DGXH/RIFE FHVAAEIRA R LAIL-18, IL-185 ETLAIFMN
Fig.13 Effects of 2-DG on the changes of IL-1p and IL-18 contents in H/R-induced cell injury in each group
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A: HK2. PKM2. NLRP3. GSDMD-N. cleaved-Caspasel. cleaved-IL-1B. cleaved-IL-184% [43RIA4F4k; B: Western blot&t it K. n=3, “P>0.05,
*P<0.05, **P<0.01, ***P<0.001.
A: protein expression changes of HK2,PKM2, NLRP3, GSDMD-N, cleaved-Caspasel, cleaved-IL-1B and cleaved-IL-18; B: Western blot statistical
plot. n=3, ™P>0.05, *P<0.05, **P<0.01, ***P<0.001.

E14 H/RIFFAEC 157 &40 6 SRR R AN 40 A AR T4 SR ARa 1L

Fig.14 Changes in markers related to aerobic glycolysis and pyroptosis in each group during H/R-induced AEC II injury
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Fig.15 mRNA levels of HK2, PKM2 and NLRP3 in each group during H/R-induced AEC II injury
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20 pm
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20 pm 20 pm

2-DG+H/R

20 pm

A: ZHAEC IHHK2 5% 76Kk B: % 2HAEC IFMNLRP3 5% 7 kik .
A: HK2 immunofluorescence expression in AEC II of each group; B: NLRP3 immunofluorescence expression in AEC II of each group.

E16 FLHAEC HIHHK2. NLRP3IHGRZ IR E
Fig.16 Immunofluorescence staining of HK2 and NLRP3 in AEC II of each group
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