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= RAMER IR AT A SRR - mReE T HIH
REIFESHI KB PASMCsIE5E

AR B RA R OREE KRR TS RSB HBRET ERRS
CHEMNTT AR EEBE 202 FE, i 325000; 2 B R R 22 HE i s 24 B s 21 5 H  #LAE #E22 R, iR M 325000
HIESFAE 5 RSP, HIE 644000; RIE T AN RERC R M 32500)

e Z AR T =& R ER B (3-bromopyruvate, 3-BP)*H K A5 49 K RAF 5 b 7 AL 4m
Jie, (pulmonary artery smooth muscle cells, PASMCs)#4E A Z A%, B A KK BAF49 PASMCs, £
Hm o8 5 A 60%~T0%EF, 4a Uk 3224 h, MK 40 e mx 440 % %P B840 (Normal4l ). iE
% +3-BP4E (Normal+3-BP4R ). {&AEALLE (HypoxiaZh ). 1&#.+3-BP4E (Hypoxia+3-BP4R), i# it
CCK-842 7 3-BPH 44K B 5 PASMCs3% 74 4 5 i& /R & ; EDUAR M 228 4m fie. 34 78 1% JL; Western blot
Ao A~40 £m fiel, TAE 394 B2 (hexokinase 2, HK2). ) Br B2 I 284 (pyruvate dehydrogenase, PDH). M2#!
7 B B 34 B (pyruvate kinase isozyme type 2, PKM2). o #4% 3 82 45 & B R 45 M A 2R & 3(nu-
cleotide-binding oligomerization domain, leucine-rich repeat and pyrin domain-containing 3, NLRP3).
GSDMD % & N-3% A ¥ (gasdermin D, GSDMD-N). -}t & B2 %& & 8% - 1(cysteinyl aspartate specific
proteinase-1, Caspase-1). # @fie./~% -1B(interleukin-1 beta, IL-1B). @ 2mfe/A~% -18(interleukin-18,
IL-18)3% 74 4m 2 A% 40 /R (proliferating cell nuclear antigen, PCNA)#) & & & X FAb; FUELIXA] &AL | &
28 2m L SLER A8 SR 35 RS B8 4m IRHK2 . NLRP3A B £ A H JU; ELISA A M) &40 4m it IL-
1B IL-18% & &F. 4R BT, 3-BPIF 4K A5 T 69 PAMSCsE 74 69 A #UKE 440 pmol/L. 5 Nor-
malZ848 1k , HypoxiaZl PAMSCs# 74 % #3% % (P<0.000 1), PCNAE & & ik K-8 & L4+ (P<0.05),
HK2. PKM2%& & &k K-FRF EF (P<0.01), PDHE & & A K-F8 2 TF 4 (P<0.000 1), NLRP3
&G £k KF EFF(P<0.01). GSDMD-N%& @ & A K-F LA (P<0.001). P20%& & & A K-F LA
(P<0.05). IL-1p%& & & A KF L (P<0.000 1). IL-18% & & AK-F _LF (P<0.05); LB A& T
# % (P<0.000 1); %9 3¢ 8% 7~ HK2 Fa b & A 2m o4k B 238 e (P<0.001). NLRP3 Fab & ik 4m o4k
2 E 3 (P<0.000 1); Z40M2A L 1L-1B4 23 % (P<0.001). IL-184-F3% % (P<0.01). 5 Hypoxia
2848 bk, Hypoxia+3-BPZLPAMSCs3§ 74 £ £ 8% 1 (P<0.001), PCNA% & & X K-F F #(P<0.01), HK2
E 8 kK8 R F M4 (P<0.05). PKM2%& & &k /K-F 8 2 F 4 (P<0.001), PDHE & & A K-P £
#+ (P<0.01), NLRP3. GSDMD-N. IL-18% & & ik K-F T (P<0.05), P20. IL-1B& & kA KFTF
M (P<0.01); FLBR4 2 9 2 1K (P<0.001); %75 5 4R 7~ HK2 FEME R GA 4 e 20 2 28,V (P<0.001).
NLRP3 F8 P4 & A 4m 40 2 28,V (P<0.000 1); &-20/H204% IL-1B. IL-18% & A& [4K(P<0.05). ¥
Z_, 3-BPil it B35 A BN B AR —m e E T 3 R IR EA 509 K R PASMCs3% 74
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3-BP Inhibits Hypoxia-Induced Proliferation of RPASMCs
by Regulating Aerobic Glycolysis-Pyroptosis

TANG Chengyuan'”, TIAN Yunna*, CHENG Yuan?, HUANG Man?, XU Junpeng?, LIN Liangen', JIA Xuguang®,
LUO Zhenzhen**, CHEN Linglong'*, WANG Wantie**

('Emergency Department, Wenzhou People’s Hospital, Wenzhou 325000, China; *Department of Pathology
and Pathophysiology, School of Basic Medicine, Wenzhou Medical University, Wenzhou 325000, China;
3*College of Physical Education and Health, Yibin University, Yibin 644000, China;

*Department of Obstetrics and Gynecology, the Second People’s Hospital of Yueqing, Wenzhou 325000, China)

Abstract This article investigates the effect and mechanism of 3-BP (3-bromopyruvate) on hypoxia-
induced PASMCs (pulmonary artery smooth muscle cells) in rats. PASMCs in good growth condition were taken.
When the cell density was 60%-70%, the cells were starved for 24 h. The cells were randomly divided into four
groups: normal control group (Normal group), normal+3-BP group (Normal+3-BP group), hypoxia model group
(Hypoxia group), hypoxia+3-BP group (Hypoxia+3-BP group). CCK8 assay was used to detect the optimal con-
centration of 3-BP to inhibit hypoxia-induced PASMCs proliferation. Edu was used to detect cell proliferation in
each group. The protein expressions of HK2, PDH, PKM2, NLRP3, GSDMD-N, caspase-1, P20, IL-1p, IL-18
and PCNA in each group were detected by Western blot. Lactic acid content of cells was detected by lactic acid
kit. Immunofluorescence method was used to detect the protein expression of HK2 and NLRP3 in each group.
The protein levels of IL-1p and IL-18 in each group were detected by Elisa. The results showed that the effective
concentration of 3-BP to inhibit the proliferation of hypoxia-induced PAMSCs was 40 pmol/L. Compared with
the Normal group, the proliferation of PAMSCs in the Hypoxia group was significantly increased (P<0.000 1);
the expression of PCNA protein was significantly increased (P<0.05); the expression of HK2 and PKM2 protein
was significantly increased (P<0.01); the expression of PDH protein was significantly decreased (P£<0.000 1);
the expression of NLRP3 protein was significantly increased (P<0.01); the expression of GSDMD-N protein
was significantly increased (P<0.001); the expression of P20 protein was significantly increased (P<0.05); the
expression of IL-1f protein was significantly increased (P<0.000 1); the expression of IL-18 protein was sig-
nificantly increased (P<0.05). The lactic acid content increased significantly (P<0.000 1). Immunofluorescence
showed that the number of cells with positive expression of HK2 was significantly increased (P<0.001), and
the number of cells with positive expression of NLRP3 was significantly increased (P<0.000 1). The content of
IL-1pB and IL-18 in lung tissues increased (P<0.001), the content of IL-18 in lung tissues increased (P<0.01).
Compared with the Hypoxia group, the proliferation of PAMSCs in the Hypoxia+3-BP group was significantly
decreased (P<0.001); the protein expression of PCNA was decreased (P<0.01); the protein expression of HK2
was decreased (P<0.05); the protein expression of PKM2 was decreased (P<0.001) and the protein expression of
PDH was increased (P<0.01). The protein expression of NLRP3, GSDMD-N and IL-18 decreased (P<0.05), and
the expression of P20 and IL-1p proteins decreased (P<0.01). The lactate content was significantly decreased
(P<0.001). The lactic acid content was significantly decreased (P<0.001). Immunofluorescence showed that the
number of cells with positive expression of HK2 was significantly decreased (P<0.001), and the number of cells
with positive expression of NLRP3 was significantly decreased (P<0.000 1). The protein contents of IL-1p and
IL-18 in lung tissues of each group decreased (P<0.05). In conclusion, 3-BP inhibits hypoxia-induced prolifera-
tion of rat PASMCs by regulating aerobic glycolysis-pyroptosis.

Keywords  pulmonary arterial smooth muscle cell; 3-bromopyruvate; glycolysis; pyroptosis; hypoxia
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Jiti i Bk /55 K (pulmonary hypertension, PH)if ¥
J& T8 BBl R - T BUM Bh Tk A T e,
Bzl ik >20 mmHg, H A 2 5 7e 00 I 5 il
PR ARG, JLF I R AL 3 ik e R 5 AN (R
AN ML IR G, ALFE M) ik S PR 2E . AL
A e 4e , WA R AIE T/ S 80CH O = R
K, O A TR, IX A PHEE S AR T R R 1T,
T R 78 22 P UE 0 2 W I 7 ) Bl AE 7E PHER 35 A
JIt i A B ) AT 4 Bk e v B AR ), i)
JBk v s ) R WL 5 98 3 25 D AE 56

— RN B (3-bromopyruvate, 3-BP)s&—Ff
AAERBRAT A, 2 5 B 51 rh 2 D 2 IR i B 11 5 e
Bl im), fEFp) ae 2 AU R E R B, Hr il
7& C;H3;BrOs, 73 T84 166.96, Ht— L1 7ERH,
3-BPATAN[F] R AL Ry A 1, 7L e 0, B s O
&8 e R e 4 VA B A AR SR A IEH - 3-BP
1E ER B AR I AR A, 3 R A AR s A
SEBER%fi% (aerobic glycolysis), H.3-BPXfiizh ik [ (1)
VR e HALH v e Z w70, 48 sbHEN PASMCs[1)
HFEALT R 5 B AR QM & VAR OC, 3-BP AT
1 A3 2 AP 5 T PASMCs [ B B R, DT 305 %% il
JilR=gCErZR

A £ T2 — P R ORE /MA B B I R AR TR T
PEAMRAET. . TR, gER AR T 7E PHH B B 22/E
%% IE B, FEEZ ASC(apoptosis-associated speck-
like protein)FINLRP3 7 PE/IMA /N L, BREE 5] EZ I
A0 2 R 1 e AL B ARG RS, R B R IMAAE fi
Bk v s B AR AL R E AR ®). £E Caspase-1
FREAT/N B, BRAT] R 1A 03 e T R A I
PSS , NN TL-1BAI TL-18 )i Fifi 3 ik - L4 e 348
4, PA_E T3R8 Caspase- 172 V6597 il Bl ik = s T8 78
BE ALY A AR T AR A 4 4 R B A AT
FEReACU 7 =X, D0 S FH B IR AE ) AR A B R AL 7 A
i 4F =ML (adenosine triphosphate, ATP). A SRR
T8 , A A NEIRE A T2t 28 Ve /MA NLRP3 B30 1, B
AIRRRIER . AL, A EUREIRER 1) 2 7 Py LR v] (i ik
IE KT HORE I, $07H) Caspase-1 7] 300 4% LR )X —
R, DL R oR A SE R TR S A M B TR —
IR SR o TR FUARIE, 18 2 JhE A It e o 1
FRJHIL TR R IR Y, (H3-BPR T RE
VT PHA ABE B A B AT G FediE . DR, ANHt
7C B A2 A T 1K B PASMCs, W %2 3-BPX

PASMCSHEFE FIFANA , TR HXH A7 00 B i 4 i
BT HLAE], J93-BPEIRTT PHI T [ BF 7T S 4
TR

1 MRER*E

1.1 #Hy

111 %kwmie  REJEACUB) K VL0 (rat
pulmonary smooth muscle cells, RPASMCs), 4 5T
I IR A F]

1.12 £ EEKA  3-BPIYEEE Sigmas Al ;
&2 1137 (fetal bovine serum, FBS)I H B i 58
AR AR A T ; CCK-8IX 7 £ (Cell Counting
Kit-8)1 B AR A WFHE A FRA F]; BeyoClick™
EdU-48 84 /it 18 i 46 I k77 G 0 B b it = RAE)
FARA PR FLER (lactic acid, LD)R &6 H 7 &<
AR R AT Fra iy 8 el =%
EVEAREIR AT 5 0.22 pm TG JE R 5%
R AR DB AT BRA )5 0.25% 56 H A g 5 26 [
GibcoA 7] ; HLo8 M3 IE 7 7 A bl 2ok E R
AR

113 @fantasa®  BAEKIRS RIFMaE,
TE I % 5 N 60%~T70% 0, 41 f L1k AL 2 24 h,
SR JE R HLBEAL 440 - 1EH XHIEZH (Normal). 1E
i +3-BPZ (Normal+3-BP). R4 i&E 4 (Hypoxia)«
K48 +3-BP4 (Hypoxia+3-BP). Normal+3-BP#L Al
Hypoxia+3-BPZH 1% Fl DMEM 3% 55 3 i ] 1) & 289K
5940 pumol/L 3-BP )85 77 5 i FU 5 7%, Normal 411
HypoxiaZl it H DMEMK: 77 5 M55 7% . NormalH
FNormal+3-BP4 & T %40 N & FILES 7% ; Hypoxia
41 F1 Hypoxia+3-BP41 B TR AH N % MBS 7%, H S
WREE 3%, b P[] 354948 BT,

1.2 EWHE

1.2.1 CCK-8#m&2amefrid % Sf540H5E
RN BE | BE 5 FH RS e 2 i 77 5L, PBSTH VL 31k UG
TN G B 0 ML 37 855 5% 5k B T 40 M 5 9 A AT 40
YU, AR LR AL IS (8] 24 ho 4 ARDLER S RS
FELMERE IR, PBSTEVE 3K, M40 Bl n N3
I TC 1) 2 %) 25 20 P 5 T 2 (LT MR B D 3%)1Y), %
AR R AR IB NN 3% M iE 85 72 58 . % H BN
B URIRER R SR N R 7524 he Fr LRI,
PBSIEBE 3R, FEFLIIASERTR 2 (1) 100 pL G ILiE Rs
FrFEM 10 L CCK-8ikf, T H % 37 *CHE T H
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60 min, 1 FHEEFRAC T 450 nmig KA &G (D)
1B 20 BAT 3 Ze=[ (SR S0 LI OG- 25 F ASROG BE)/O6)
HEFLIO B -5 E AL )% 100%

1.2.2 EDUAM & amfesgsa st F 24500
AT YN B AR, AR R A U L 2x EDU TAE
T, B f537 CCARSEIE B A2 hy W & e, 75 254
JBE IR, FEFLINAO.5 mLKI 2 5 H RS 13 52 i, B )5
FIRFE K15 ming [FE5ERUE, [BE TR HB R
MO, Pei i R AR AL T mLIbRUEINN, FEPkiR3
IR, BFIRS min; PESER T )5, BFLIMAL mLdE%E
W, EIEEKL1S min; @iEERG, BREEE; 2
T HC ) S o A IR, BEFLINN 300 L sfidi 2 B
W FRPREEEIE B 30 ming 1 B 5SS, PR
39k, BEKS min; 1x Hoechst 3334294 #12 i o 1 (f
FPBS# Hoechst 33342% B J5 # H); Yl iliid s,
1x Hoechst 333421 #% AL 1 mL#FAT IO, %R
WEGIE E 10 min; 15 8 56U, HPUR G K E Fr 7]
AT E I e IR B 2O BB T %S ; Azide
488K 41 6:; Hoechst 33342 A5 {1,

1.2.3  Western blot% & P ik 547 &40 20 i BAE
B R AT X B G R AR Y1 it 3 A5 45
Ja BEALIIN200 pLAH it 2R, T-UK b 78
fif 15 min, RN G BT T4 I EPE AT
7, I ) N2 s, TRER2 s, THEH100~120 W, 2%
WEH AL, B85 K EPE B T UK E##E 10 min, 78
EURIE, 4 °CELHL12 000 r/mini# i 550220 min,
W BiETHTEPE N, B BCATATH R E K
FE e BREE . &R, fEE KN 60 VAT SDS-
PAGEHLIK, 73245 AT L I, 26149400 mA,
IS} E] A 15 min~25 min. HELEH G, 4 PVDFRE K
75 B TBSTZE L #1  10% B fg 4= 05 b, B T RE IR
FEEE 2 h, XN HK2. PKM2. PDH.
NLRP3. GSDMD-N. Caspase-1 P20, IL-1B. IL-
18, PCNA(#Z AT H —HiM BB AT M BE 1:1 000) 7 &
PVDFJ, 4 °CREIRIER . TBSTZEMRVER S, A
ZHu(1:50 000), B FHEIR EEEFE he B G
52 15 F Tmage JF A4 %o 2% iy AT IR BEAE 40 4T

1.2.4  3LER (LD)RKA &4 &-amieili &%
S M I A5 R S 3 L iR R PBSIEBE IR, FJERG
AP AL TR, 1000 t/min= I8 0 10 min, F%
ERE AN YTIE . PBSTE VAN IE2 YK IIAN100 pL
PBS/FLikAT 7, {5 FH i 75 40 B A RE A, 300 W%,

FRHEFSS s, MIR30 s, A SR, 4 HiE1TBCA
Mg o MRIERF G IS TR B FRIIRE R
FEAZIEIMN 5 mL EPE, SRS 20 pL, 4
BN IR G 78 iR AT 2 A Sha e FE
[FAEEL 20 WL 5 mL EPE JE A _LiRik7, 37 °CK
YRR N 10 mine M 25 USRS N 2 mL&& 1k
W, 780 IR A S U B 250 pl/% T 96 LR, i
FABGHRAYT 530 nmip AL 2 W6 B (D) E . 41
SIRAR S RS B =[(Dwre—Dxn)/(Dysge—D
DX [Cran/Cprle Crae: AUHERMIKRE, 3 mmol/L; Cpr:
YR A RIS

1.2.5 00 % 95 % A m &40 40 i HK2 . NLRP3%&
BREE AIMOERRSS RS 7 R TR, (A
PBSYEI3IK, RS min; 4 FH4% % 5 IS 347 41
i 5€, 25 9% 7 10 min, 8 FHPBSHEER3 X, £S5 min;
0.25% TritionX-100Z i1 5% & 10 min, PBSHEIK3IX,
X 5 min; 2.5%5 I3 %R0 & 30 min; 3+ 255 B
Ja MA—#HTHK2. NLRP3(1:100) 300 uL/FL, 4 °CHE
BB, PBSYEHR4IK, B 10 min; %56 —$1(1:200)
FIRWEE 1 h, % 5 5C UG PBSYEIA 43, K10 min;
DAPIH 4 7 5 {8 A 8] B WA B gk AT 8% . W%
T T S5t DAPLEIE |, Pidi 8 21 40 i% e 47 )5
MEEH B G th, MR E GBI ERED.

1.2.6 ELISA R Z &40 e IL-1pvA R IL-184%
W BARE f FLARE AL, A i FL & 0 & iR FE R b
#ESL S0 uL; 43 e A FL ARIEE AL EBEbR AR
BR AR IURE S LA S IR S AR 40 L, S8 )5 FE 0
REDURE S 10 pl; BERE b I T BEbR AR FLIRES, A fil
JALEE, 23 AR AT, B BEFR 7T 100 pL, 7
FFLERSN ; BRI 5 BT 37 °CHLE 60 min;
205 IRAAT I 2R K 2015 e i 4% ) o ha AR
JE, 7 LA T, RN BRI, FE 30 sfE
2%, W EE S, W1 AL A B A FA 50 pL,
B AFIB 50 pL, BRIRGIRS], 37 °CROL
15 min; BN IERS0 pLiE4728 1k, N 15 min;
PLZE LA, 450 nmif KA 7 I i & FL IR RO
(DY VIARAEIIIR B R AL bR , DI AR, 15
ARFRAR b2 bR 2, ARAEAT: i 1K) DA Fh b ih 2
A AR IR, PR ARG REAS 4, RO 9 (1 S bR
W

1.2.7 %t Fatr SRS RSP IS bR R
(mean+SEM)ZK IR, 4 4t 11K H Graghpad Prism 9.0
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BAF. MR Shapiro-Wilk testhr il IEZS 70 A, 245
SRR, A% H R eh 56 (Student’s
t-test), 32} 3L LA 3555 [R] LU AR F B R 35 T 22
T (One-Way ANOVA); P<0.05%E /R % %A Gt
o

2 HFR
2.1 CCK-8#M =AM FiEEE

CCK-845 7~ , 40 wmol/LZH (¥ 40 a3 14 T
a6 LI R B (P<0.000 1), PRHIEEL 40 pmol/LI
3-BPHEAT fa 45250, W1,

2.2 EDUNZ R HBRIIEEIF R

EDU 7R, 5 NormalZLAH Lt , HypoxiaZ 344
122 (P<0.000 1), Normal+3-BPZL1# 5 5 W & A8 1k,
(P>0.05); 5 HypoxiaZl fH Lt , Hypoxia+3-BPZH 1454
IR/ (P<0.001), W2,
2.3 Western blot#& & 2H M B S EE R E R
RETHXEBRRER

Western blot4i R 27~ , 5 NormalZHAH L, Hy-
poxiafi ) HK2. PKM2%g [H3KiE/KF LT+ (P<0.01),
PDH & H#RIA K R (P<0.000 1); 5 HypoxiaZfl
FHEL, Hypoxia+3-BPZH (1) HK2 8 H R IA /K- T %

EEEE

kskokok

150 =
kkckok
sekskeosk
S 0d == &
2
=
<
=
T 50—
O
0 1 1 1
0

10 20 30 40 80 160

Concentration /umol-L™!

n=4, ***¥*¥P<0.000 1.

E1 3-BPXTPASMCsHI{RISE MRS
Fig.1 Effect of 3-BP on the metabolic activity of PASMCs

(A) Normal Normal+3-BP Hypoxia

EDU

Hoechst 333342

50 pm 50 pm

Merge

L6
50 um

50 pm

Hypoxia+3-BP (B)
40 = skokkok
X 304
=}
2
5
o 20_
19
&
=) ns
a -
= ]0 =1 —
0 T T
SR
= @rg QdQ o";'@x
&
<° N

A. B: EDUR I S H AR BE TG DL n=3; "P>0.05, ***¥P<0.000 1, **P<0.001.
A,B: EDU were used to detect cell proliferation in each group. n=3; *P>0.05, ****P<(.000 1, **P<0.001.
E2 3-BPXHRERIHFHIPASMCsIEIERIF N
Fig.2 Effect of 3-BP on proliferation of PASMCs induced by hypoxia
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(P<0.05). PKM2# H#IA/KF T F#(P<0.001), PDH
EHRIEKF ETHP<0.01). DL ES5HR B R pER R
HEAEPH R A T AR , 527 W8 I A 25080 AE
PHH L 3, 1M 3-BPAT LA A6 1X — Bl 4. 5 Hh[A]
i, 5 NormalZLAH b, HypoxiaZl i) NLRP3 25 [ 3R 1A
K _ETF(P<0.01). GSDMD-NZ A # ik /K LT+
(P<0.001). P20% F#&IE K> EF(P<0.05). IL-1B
| A EILKF ETF(P<0.000 1), IL-18%F [ #&ikK
F_EFF (P<0.05); 5 HypoxiaZl /i ., Hypoxia+3-BP
ZHNLRP3. GSDMD-N. IL-18%5 [k /K K%
(P<0.05). P20. IL-1B%E FFRIEKF FBE (P<0.01).
DL b g B R 4l M £E T2 B A A PHAHR R IB KR
[, 11 3-BPA] LA 5 ix — Bl % . [R5 NormalZi
FHLE, HypoxiaZl PCNA 3R IA7K P31 /5 (P<0.05),
Normal+3-BPZH PCNA £ [ 3R 1A /K F- 76 B & A2 4k
(P>0.05); 5 HypoxiaZd # k., Hypoxia+3-BPZHPCNA
| ARIEKTREKP<0.01), ILE3.
2.4 FLERLD)RAFIEKNZEMENIARSE

FURR T A I 25 B 2R, 5 Normal 41 Ee
HypoxiaZ 712 & & . % 3 22 (P<0.000 1), Normal+3-
BPAHFLIR & =L A1k (P>0.05); 5 HypoxiaZiAH
b, Hypoxia+3-BPZH FLIR 7 & F# K (P<0.001), WLIEl4.
25 HERAKRNEZHEMEHK2, NLRP3FIFR
BB

TR R R, 5 NormalZ1AH L, Hypoxia
Y SR 5 At O B R I, HK2BH Rk 40
JiL B2 3 9N (P<0.001). NLRP3 FH 1 2 74 2 i %5
B FE RN (P<0.000 1); Normal+3-BP4E (0 %5¢ 5 41
o 6T ARk, HK2 A NLRP3BH M R 1A 41 i £
TCH B AR K (P>0.05); S HypoxiaZd 4 ., Hypoxia+3-
BPZH 26058 6 5 41 60,58 i 5 PRI, HK2BH 3R
1 B K 2 5 /D (P<0.001). NLRP3 P 20k 40
B8 /0 (P<0.000 1), TLES.
2.6 ELISAMZEMAAIL-1B, IL-18HEE

5 Normal Atk , HypoxiaZl IL-1B&E H &
=2 (P<0.001). IL-18FE A& &£ (P<0.01),
Normal+3-BPZH IL-1B8. IL-18%K (A& & i B A1k
(P>0.05); 5 HypoxiaZd#H ¥, Hypoxia+3-BPZHIL-1p
IL-18 % f& F£IK(P<0.05), WLEl6.

3 g
il 50 ok 5 e — 0 2 3 s 50 08 £ AT

PHZEPE LE S, I8 SECH LR T, f
784> BIUEYE 2 B, PASMCs st & 358 5 AN T HE T
e HARAR D RebRbG 5| B 1Y, X2 A5 PHOCHE S
FEMIAZCHLE P20, BRI, ad 25 R 2] IE 2 ki A
DI RE PG F] (e /2 PHIY H 2097 5K Ig . 3-BP2 —F
B AV R R R AT AR, o o o I R R AR
TR BRI EAGAE F, CEH ) A i AR e 2 DG BEAE
R BV, HEA4RiE , EEE gl 7] 3-BPa i 461 SR
fifg Il(hexokinase 2, HK2). i E& -3-fff iR i S g A1
ATPEIK K 125 P8 1) AR K R gk e 4B A
T HG SR 2R R AR TR BT b Ak, A R IE PR AR AL
Fi-3-J 4 (phosphatidylinositide 3-kinase, PI3K)/&5 [
P B(protein kinase B, AKT)/ IH% % (mammalian
target of rapamycin, mTOR )5 5 i i 7E ] 15 41 ff 1%
FE AR A OCHRAE A, 208 B BSOS A Uk B AT L
i1 PASMCsHIMEE , X 7£ 155 5 Warburg R HH i
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