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HE HE  HIERHER (POA) X LB, B Al G
DU ET- RN, Fik LRI E X R4 (Control ) Bl
A/ A (HR) BRI AR AL B4 (HR + POA) A FI LK 2
B (ET) X REZH (HR + ET) 5 2R H CCK-8 A8l .0 WL 21 MU 7%
71, Hoechst33342/PT X A1 FL R /i & ( LDH ) 138 46 6 0 .0
WA T 7K, ELISA 346 00 40 g 3% 57 L35 Wb RAE
THAMMAZE (L) -1B IL-18 B, qRT-PCR 31 Western
blot 43 560 240 g £ T-AH 5640 F NLRP3 \ASC  Caspase-1 ,GS-
DMD IL-1B J¢ IL-18 £ mRNA FI#E H AN Fik K F, &R
CCK-8 53 rn , 5 HR AL, I AR POA i,
POA YRJEAE 25 ~ 100 wmol/L Hf BEREN B4/ 52 S0 WLAN I
T 7 5 RO JUL A ML e R 5 SRR B ) S % IR A L, HR 4
7 NLRP3 \ASC , Cleaved-caspase 1,GSDMD-N  IL-Ig % IL-18
FERAYEE 9 A0 mRNA ZEak3 1 (P <0.05) , Hoechst33342/P1
AN B Y o BEPE B 43 LU 38 i (P <0.05) , H LDH IL-IB &
IL-18 B8 fin (P <0.05) ;100 pwmol/L POA T i), 5 HR
+ET 20 A1, HR + POA 41 NLRP3 , ASC, Cleaved-caspase
1 ,GSDMD-N TL-1B J TL-18 A ZE 4 Al mRNA Fik MK (P <
0.05) , Hoechst33342/P1 .0» LM A e € PH A4 & 43 FLRE A, B
LDH IL-IB &% IL-18 /KR (P <0.05) , i  ArfihiR
AR 1 ) R AR 52 SRR O LA A TR R RE RN, T
DAL SR, 2 A
KR AERMER ;O LM AL B AR A A T R
AE
RESES RS541.4
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e B A {1

Je AT R 22 00 UL, 00 )k R 8 8 R B L AT
WA AL EAFIRAMFFE . AMI FEA R AG0 L
M, AR AR T4 . DFFERI A O O
FULIGHe o PV 41 45 L T s vl o R AR A A £
T2 SR R A il R T LA ] 4
SN/ AT SE 2% 20 DK ok AL A AL, A £ T A
TRES A 5 RALGEFIIE 3Z R B 3 ( nod-like recep-
tor pyrin domain containing 3, NLRP3) & /IMA LIS
BUIAADE, JE 7 A SO LR Il P98 3 450 0 vh 2
MAET T A I O R AMT R I
8 P RE B 98 R ( palmitoleic acid, POA) g & 7 &1,
POA J& 75 41 il 2t O LR BE S5 00 WL AR Jf £ 1 B L
FASCHLHI AN TG RE . DRI B N AR A AR/
S BHIERDT POA XFC LA I £ T2 02 15 BT B
YERT, SRl R O WLt 0t P 8 495 1) & A= AL il
IRYT AL ELRPE IR

1 HREE

1.1 @RFE AR AC16 U HLATI BRI [ 55 the
American Type Culture Collection( ATCC) , FH 5% 10%
525 L3R A9 =5 B 5% 7% 2 ( Dulbecco’s modified Eagle
medium, DMEM) ( 32 [# GibcolLaboratories) .5% CO, .
21% 0, ¥iFe, & TR A 37 CIEIRE R,
2 AC16 Kb TR BUE A I AT J5 22 5250
1.2 FERFEZHS DMEM K33 sk g
oK 1% CCK-8 \qRT-PCR X & ¥ [ b s R 3
FRHEAT R F] PVDF B [ 35 [ millipore A ]
Hoechst33342/P1 & (%, BCA & & . LDH IL-18 .
IL-18 ELISA # X 7 & f& B-actin Ui | 1L FEHi e
I B #IX proteintech Biotechnology 23 5 5 A 7
R (=) Wy [ 25 [ Sigma-Aldrich 23 & ; NLRP3 |
T-AHSCBE S5 FEE H (apoptosis-related speck-like pro-
tein containing CARD , ASC) HT/&Iy [ 3£ [# Santa Cruz
Biotechnology 2\ F ; S fiff 1 > It 24 2 K 4 24 2 25 1
JK fift fif-1 ( cystein-containing aspartate-specific prote-
ase-1,Cleaved caspase-1) | 140 i1/ Z 1B (interleu-
kin-1B,IL-1B) P& [{ ZE[H Cell Signaling Technol-
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ogy(CST) A dl ; M B2 % D ( gasdermin-D , GSDMD) %
Ui F B ( GSDMD-N) \TL-18 HiiA ) F ¥ [E ABcam 24
Hl, NLRP3 ASC, Caspase-1 .GSDMD IL-1B .1L-18 %
B8 i T A AR BRA AL R
1.3 FHik

1.3.1 SIfmiasy MRk .o lmios 8/ 8 8RR
#a 4 ACL16 O LA L 43 % B2 ( Control 2,
10% JiG 4 I 7% #) DMEM 5% CO, ,21% O, , % Ji iy
M 37 CHETEEE ARG , S8/ 2 A 4H (HR 4,
PFIEH IR0 ACL6 41 AL & T (F0WH JC i3 15 77 2 |
1%0, 535 12 h, FEX AL THFE 12 h),
AC16 B4/ 52 50T L) S 1) (] Bof 2 37 AN [R) ik B
POA BU# 7 (Jo/K CBE) T, 2 HR + POA 4 |
HR + ET 4.

1.3.2 CCK-8 #mltm e 7% % (i FA R0 K
) AC16, B KRB 2 90% i kA7 20 i Ai , 96 fL
Fr LN 100 wl 25 4 000 ~5 000 400, ¥
it 96 FLAR AMREARE 7R 4G 5% 12 h, J5HUE 96 4L
M, 25 B R % TG 1L DMEM, hin A 58 42 55 3% 5 100
pl/ AL, IF A POA (¥R 24 25,50 ,100,200 ,400
800 .1 600 pmol/L) 53 i 7, IE# 5 5% 12 h, F4L
FIA 10 wl CCK-8 X F, BE & 30 min, B b {0 5
450 nm A SERE (absorbance, A)fEH ., S HEdE, T
RS L AR LA

1.3.3 @i EaRR B &4 ACL6
AR, A 300 ~400 wl 4 270 (TSE A 1/
100 /RFL Y PMSF) , 7K 1 24f# 30 min J5 250, WX
I E W, R BCA B i) ) 0 LA A
BEWE, A 1/4 BBEE AR S x RS
W, 100 CAJEI 5 min, 4r2EH FFES , - 80 C VKA
RAE

1.3.4 Western blot Z 547432 BHHREUAYE H AR
mn EAE BT GF 0 B (+ e BE IR B - RN
TR CEE T ) | 22 FL UK 43 B B IEE, 5% IR W 4% 34 P41
1 ~2 h, A $ BEPT A4 Ul B 6 B 1) —$T (NLRP3 |
ASC , Cleaved caspase-1, GSDMD-N | IL-18, IL-18 $t
A B E 12 500 ~1 : 1 000; B-actin HiiAk 1 :
10 000) ,4 CVKFEIEE 8, A Z 3 (Pt R R,
MR BE 125000 ~1 : 10 000) # IEBEH 1 ~2 h,
JE AT B R, IR AF 55, I Image) 23 #7
QLB JK B , GraphPad Prism SEi14347T

1.3.5 ELISA #&n X 2 B -F IL-18.1L-18 49 & H
K2 ACL6 R, AW AR ISR 15 ml 2.0
B BOBR AR B4 T WO RV, IR

ELISA 32050 & R VEUEWT, 58 1 IL-1B8 \IL-18 £
W AR AT 5 40 #r

1.3. 6 35L& L 285 5% 35 (lactate dehydrogenase,
LDH) HU&2H ACL6 HEFRIIL, B s W FiE W 2
15 ml B0, B0 bR L A0 M e A B 2, WA T
THR . IR LDH RS I ) & 4 #3706 B, 58 1
LDH (A4S, FHBEAR SR 490 nm AR 1) A 1H,
A WLAE L LDH B (%) = (Aggpy -
1.3.7 Hoechst33342/P1 # &4 n] ACI6 5 L2 e,
B HUACL6 O LA AT R AR , A7 Bk &R A
TEREFH: [A] 15 45 T POA AL ¥R, #%2 IR Hoechst33342/P1
Yoo SR E AR AT e, PSR LU {5
BB T WS, PL YL P M 41 i Ol 41 4, Ho-
echst33342 F i3 AN YL Jy 5 €, AT BRIR PR AT
KA.

1.3.8  SEatis 45 R A B4k X R (qRT-PCR) #
mmfe & A X A H A9 mRNA Rk KR R
qRT-PCR A5 il 328 57 &2 150 W1 AG I 4% 20 B-actin | IL-1B
IL-18 NLRP3 ASC caspase-1 . GSDMD 1] mRNA #H
NPk, HEEAS SR 4 A RNA {f T DNA 3% 5%
RF) & AT S RIS cDNA, e fdi ] 2~ 400k
HEATHISE L mRNA B A XS E =40, FIr B9
R,

x1 HMEBHSIWEFES

A4 FR S19F51(5'3")
B-actin F  CCTGGCACCCAGCACAAT

R GGGCCGGACTCGTCATAC
1L-1B F  CAGAAGTACCTGAGCTCGCC

R AGATTCGTAGCTGGATGCCG
IL-18 F  CGCTTTACTTTATAGCTGAAGATGA

R ATGGTCCGGGGTGCATTATC
NLRP3 F  TGGTTGGTGAATTCTGGCCT

R TTGTCTCCGAGAGTGTTGCC
ASC F  GCACAGCCAGAACAGAACATTT

R GCCATACAGAGCATCCAGCAA
Caspase-1 F  GACCGAGTGGTTCCCTCAAG

R GACGTGTACGAGTGGGTGTT
GSDMD F  CCATCGGCCTTTGAGAAAGTG

R ACACATGAATAACGGGGTTTCC

1.4 SitFAbIE KSRttty 3 IREE AT 45

K Tmage] F1( 8%) GraphPad Prism 8.0 #4475 43
Brab 3, e T BORM A R T v = s R, PIAH ] LE A
R o kg, Z 41 H R ANOAV, B[R 2 75 22 43
1, L o =0. 05 KoK ifE, P <0. 05 HZEFA LT

LY
FRE,
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B 1 &/ E SR E NLRP3, Cleaved caspase-1, GSDMD-N & BN RIEE
HI12H4 H12R8 \HI12R12 HI2R24 N 12 h, E % 4 .8.12 .24 h; 5 Control 4 E:: * P <0.05,* * P <0.01,** * P <0. 001

2 FR

2.1 FIhHEANIE ACI6 BRE/ EFHEE R
AC16 U LA A ST S/ 52 480 (H/R ) BSR4 5L i
N, EXT A, B4 12 h, 2% 12 h NLRP3,
Cleaved caspase-1 .GSDMD-N & [ &1k B (P
<0.01) MR B 12 h 4 12 h & 0HT)E
SRacmy i 1,

2.2 CCK-8 it POA REFHIKE CCK-8 45
REr, 5 HR 44 e, % POA B 25,50, 100
pmol/ L B, U LA L A7 375 SR . 1 (P < 0.05) ,
HEWEARKYE; 24 POA 25 200,400 pmol/L B¢ &
A POA MR, O LA A7 R 25 7 T Geit2¢
EY(P>0.05),2 POA 24 800.1 600 wmol/L Hf,
I HLAF 2R B R (P <0.05) , MRIELL 455 %
B 100 wmol/L 1) POA VRN G252 gk B2 . WL 2,
2.3 qRT-PCR #&ill POA XffRE . E S O A A M
#E 1T+ X E F NLRP3 . ASC. Caspase-1, GSDMD
IL-1B IL-18 B mRNA RiEKFEMEmM 258D
7~ , 5 Control LAY, HR ZHANMEAET-AH KL A mR-
NA kKB ET (P <0.05) ;5 HR AL,
HR+ET I #2255 HR + ET 4 AL, HR +

POA ZHANMIAE T A DL mRNA 635 K EFEAK (P
<0.05), WK 3,

B2 CCK-8 #&illl POA 3tk &E/ & S 0 AR AI 220
S5 HR . *P<0.05,"*P<0.01,"** P<0.001

2.4  Western blot # ill POA Xt & 22 NLRP3,
ASC, Cleaved caspase-1, GSDMD-N, IL-1$, IL-18
EBRRIZEHEM Western blot 253 7K, 5 Control
R HR HETHSCEH B EH (P <0.05);
5 HR 4UAHE, HR + ET U T2 M SCH A 0 i & 22
535 HR + ET 41 L%, HR + POA 440 AT A1 2%
HHARBFEM(P <0.05) , W4,
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3 POA &4 NLRP3 ASC . Caspase-1 .GSDMD .IL-13 IL-18 mRNA RiEER M
5 Control £ [L#5: * P <0.05;45 HR + ET 41 [L#.*P <0. 05

B4 Western blot il % 28 NLRP3,ASC,Cleaved caspase-1,GSDMD-N . IL-1B.IL-18 & H RixKF
a: Control 41;b:HR 4L ;c:HR + ET 41;d; HR + POA £1; 55 Control 41HA%: * * P<0.01, " * * P <0.001; 55 HR + ET 4LH4 :*P <0.05, %P <0.01
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2.5 Hoechst33342/PI a1 LDH % A 35 16 46 i
POA SR/ EF O AMETHWENE  Ho-
echst33342/P1 Y& {4, F1 LDH S5 45 R W75, 5 Con-
trol ZHAH L, HR 41 PI 4% €5 FH % 41 i A 43 bbb 25 4
(P <0.05),LDH &M IN(P <0.05) ;5 HR 4
AHLG, HR + ET AL H LDH B L EE R, 5
HR + ET 440 L, HR + POA 2H PT 4 {0 BH 4 40 i &

53 Lo i A, LDH 3G PERE R (P <0.05) . WLEIS,
2.6 ELISA # 20 BE1E 55 £ iF R IEREF IL-1B,
IL-18 ®Y& ELISA 253 /R, 5 Control ZH A1 I,
HR 4400 b5 i TL-18  TL-18 B & i 35 19
(P<0.05) ;5 HR Z4AH L, HR + ET 4 1L-1B . 1L-18
Bt E2Z S, 5 HR + ET 4041 v, HR + POA 41
IL-18 IL-18 B FH AR (P <0.05) . WAl 6,

5 % %H Hoechst33342/PI %1 LDH 16 1Ffk POA XEREE SO AAMETHIZIE x 100
5 Control HIHE . * * P <0.01;5 HR + ET H L . #P <0.05,% P <0. 01

B 6 ELISA %M 4HAE 5 bk sh & AEEF IL-18.IL-18 FE Y
5 Control 1 [£#%: " * P <0.01;45 HR + ET 4 L% .*P <0. 05
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3 it

AV O UL RN 2 R e AT NS R
A FEZE S HRT B ARG T B R
I AIRIT B R NIRIF BRI R, 2oL
FEFE R A & R, SR T, A ATRY TR 3R
i P[] o P Bt S R A S TE A R RS
Lo ILSH it P57 1 #2495 ( myocardial ischemia-reperfu-
sion injury, MIRT) AR ) % A= . HETIAK™  MIRT
(R A LTI 4 B H A 1R L 40 B P 5 8 48 pH
(R PR 5. e A 308 35 M BB e £ L ) TR B DA B R
iE SO A . MIRT A= i, S BOR O LAR S IR AE
P BT, Forh O LA B TR A S VR
AT I, SRAE IR S 25— 20 il o JUL Bk o
i X TG IR, TR O LR BT B i
{14 B W S T BF e O 6 Y A, S 2RO LR ZE 2 4R
R R BRBE O A O L M — SR

A AR TR R R E A RE T AT
2t i 32 ) SRR G P PN TR PR A A DA 5 S Ak
MR A AE T HIE A AR R o T L W 4 i
kL, I A o AR T ST ORIF
2, A AR T JAE /DR A 5 (A0 NLRP3 8 4E /)
&) Caspase 1 7 Tk AT 24/ GSDMD JE it GSDMD-
N, G & TR AT LA S A g =) IR, 41
MART- PR S E B A A B . AMI MIRI & 4
I}, NLRP3 3% J5 54k ASC 2%, M4 5%
Caspase-1 FI{A5>F, {115 Caspase-1 FI{& &4 F K
SPGB Cleaved caspase -1 73, J5 # i itk
IL-18 F2 IL-18 A R 73 10, i 4 i TR 5 il
B M T JARE RIS

DRATZH FI I 0 i PR AT 98 3R B, 78 20tk O WL BE
BFRIML T, POA BYIKF 25w T AR 7 O 8
HLORFR BT T AC16 BAE/ R EBRL, FER A 5%
PERHGTT POA BIMEHT, POA 10— Bl B ANt Al
omega-7 IR 5 M O JILBE A8 AH 5C 1 BF 5% 41 3 458
L AR PR I R A A A — R AR I A
J2 3 P bk Y S R YR B 1D R Sk
B, ELAAAS Y A 2 b AR I Al Al A 251t
FEE 1(SCDL) M- F1Y . FEANFSHUA P A7 A R
THER 4 A= ) A i 32 B2 % AR AR S, AR 9 1 UE 52, 4
AT 1) XU BEE ) TR X 2l Jok ok A s A 1 DR 4 28 OC
B, ZIMFFE T SR B AR T R BT PR AR
FHo FRREHER AT MIRT J2& 5 & FE R4 VR T A & AT fig
() ELARAE FHBLH AN TE R e i — 2P R ST I SE

AHF 5T I HE ST AC16 Bl 48/ 8 AR W 5%
POA X NLRP3 /IMAA- T A A A T R AE S I Y 52
M), 8 35 5 O JUL 40 i dik S/ A2 R 1 i AR
Western blot 2% % i 7~ | 7E 6 S8/ 2 A 54, NL-
RP3 . Cleaved-caspase 1 ,GSDMD-N {9 £ H #% ik 2 3
Fhim ESE ACI6 B4 T T, CCK-8 SLH 25 R i
RIMAMRETE 25 .50 100 wmol/L (¥ POA I}, .0 Il
AN A AR 8 25 34, EL A AR W R 7E 100 wmol /L
BF O JULEH L %) A A7 38 B ey, 45 s POA Xk 450 52 41
HARPYER . qRT-PCR Fl Western blot 455 .7,
NLRP3 | ASC, Cleaved-caspase 1, GSDMD-N | IL-1§3,
IL-18 73T mRNA FIEE (/K -5 T % B4 fin A
100 wmol/L B POA TTiiJ5, L3R 7 F B mRNA F1
FE KA, BE7n POA AT BEM i Bk 4/ 42 400 L
A0 Y A5 T2 R R SiE [ Vi, Hoechst33342/P1 4t (%, |
LDH B 50 f1 ELISA SE5 25 AR IE T LA W
Ao P, POA FIREIE S #f] NLRP3 R4/ IMAS
AL LA AR T, et O LA B Bk S/ 2 S8 0140

25 1 ik, POA T RE 38 1 31 il Bk 1/ &R U O
WUAR AR AL TR G E SN, K AR O LA VE
R ELRAE FBLE A o0 2 75 iE— 25 IR AE
FEIMPAIESE
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The role and mechanism of palmitoleic acid in the pyroptosis of

cardiomyocytes after hypoxia/reoxygenation-induced injury
Li Yunquan'?*, Duan Zonggang'*”, Bao Hailong'*, Wang Qingteng'**, An Hongxin'?,
Xiahou Luanda'”, Wang Xu'?, Jiang Mengting'”*, Zhou Haiyan'?, Luo Zhenhua’, Li Wei'’
('Dept of Cardiovascular Medicine, The Affiliated Hospital of Guizhou Medical University ,
Guiyang 550004 ;>School of Clinical Medicine ,Guizhou Medical University, Guiyang 550004 ;
*Dept of Central Lab, Guizhou Provincial People's Hospital , Guiyang 550002)
Abstract

Objective To investigate the effect of palmitoleic acid (POA) on pyroptosis of cardiomyocytes after hy-

poxia/reoxygenation-induced injury in the human myocardium. Methods The experiment comprised a control
group ( Control, normal culture) , a hypoxia/reoxygenation group (HR) , a palmitoleic acid-treated group ( HR +
POA) , and an anhydrous ethanol control group (HR + ET). Cardiomyocytes viability was assessed using CCK-8
assay, and the level of pyroptosis of cardiomyocytes was measured through the double staining with Hoechst33342/
PI and LDH assay. ELISA was employed to detect the release of inflammatory factors I1L-1 and 1L.-18 in the cell
culture supernatant. qRT-PCR and Western blot were utilized to determine the relative expression levels of mRNA
and protein of pyroptosis-related genes, namely NLRP3, ASC, Caspase-1, GSDMD, IL-1B and IL-18, respective-
ly. Results CCK-8 assay showed that the survival of hypoxic/reoxygenated cardiomyocytes increased with the ad-
dition of POA at concentrations ranging from 25 to 100 wmol/L, as compared to the HR group; a hypoxia/reoxy-
genation model of cardiomyocyte was established. The expression of protein and mRNA increased in NLRP3, ASC,
Cleaved caspase-1, GSDMD-N, IL-IB and IL- 18 vs the control group( P <0.05), the positive percentage of Ho-
echst33342/PI staining in cardiomyocytes increased significantly (P <0.05) , the release of LDH, IL-IB, and IL-
18 increased (P <0.05). After intervention with 100 wmol/L POA, the protein and mRNA expression levels of
NLRP3, ASC, Cleaved caspase-1, GSDMD-N, IL-IB, and IL-18 were significantly reduced in the HR + POA
eroup vs HR + ET group (P <0.05). The positive percentage of Hoechst33342/PI staining in cardiomyocytes de-
creased significantly, and the levels of LDH, IL-If and IL-18 significantly decreased (P <0.05). Conclusion
Palmitoleic acid may alleviate hypoxia/reoxygenation-induced injury of cardiomyocytes by inhibiting pyroptosis and
inflammatory response after hypoxia/reoxygenation in human myocardium.
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palmitoleic acid; cardiomyocyte; hypoxia/reoxygenation-induced injury; pyroptosis; inflammation



