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LXA, increases the expression of HO-1 by activation of p38MAPK/Nrf2 pathway in H9c2
cardiomyocytes

ZHOU Yu,WU Sheng-hua™,CHEN Xiao-qing, TANG Yan-rong

(Department of Pediatrics ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective:To investigate the possible mechanisms of signal transduction pathways of heme oxygenase (HO)-1 expression
induced by lipoxin A, (LXA,) in H9¢2 cardiomyocytes. Methods: H9c2 cells were exposed to hypoxia followed by reoxygenation with or
without pretreatment of LXA,,nuclear factor-E2 related factor 2 (Nif2) inhibitor (ATRA),p38MAPK inhibitor (SB203580),L.XA,
combined with ATRA,and LXA, combined with SB203580. The mRNA transcription and protein expression of HO-1,Nrf2 and
p38MAPK was examined by RT-PCR,Western blot and immunofluorescence staining. Results:Compared with hypoxia/reoxygenation
group,the mRNA transcription and protein expression of HO-1 in H9¢2 cardiomyocytes pretreated with LXA, increased significantly (P <
0.05). The expression of HO-1 in H9¢2 cardiomyocytes decreased (P < 0.05) after treated with ATRA or SB203580. ATRA blocked the
nuclear accumulation of Nrf2 and decreased HO-1 protein expression induced by LXA, pretreatment (P < 0.05). SB203580 inhibited the
phosphorylation level of p38MAPK and decreased HO-1 protein expression induced by LXA, pretreatment(P < 0.05). Conclusion; XA,
can induce HO-1 over-expression which has protective effect on H9¢2 cardiomyocytes of hypoxia/reoxygenation injury. Its mechanism is
related to p38MAPK/Nrf2 signal transduction pathways.
[Key words] lipoxins;heme oxygenase;nuclear factor-E2 related factor 2;p38MAPK ; hypoxia/reoxygenation injury

[Acta Univ Med Nanjing, 2012, 32(11): 1493-1498]

AT JLAR R BRI IA ke 480 A il S350 ) PR
TEBiRE ", AR (lipoxins, LXs) /& - -HedE 5K

I R 2 1 T NS AR B 14 L, H
B B BN FEUL T EZRAEZ —, A H

H B O LR T/ T A P ) e E A
P80 P AR 9 R X e I/ P A ) O WL ELAT
PRAET o T I ZT 2 488 (heme oxygenase , HO ) J&

[(E£WmB] EFAARARS(30973534,81173052)
“SEIHAEH , E-mail ; kad-yc@163.com

Hh—Z8 40 A4 DU R (arachidonic acid, AA) B P24, 7T
Eﬁ EIEQ;EE%? A4(lipoxin A4, LXA4>@5¢¢§%EF‘DHR
0L HO-1 1) 5 2 A T DR B0 JUL 4 i A/ 42 R4
132 (B2 4 1k LXAL 40 HO-1 iRk 15
5 AL 1 O ARGE BT, ABESE R AR SN SR
H9c2 (UL ST SR A/ A2 B IR F5F LXA,



. 1494 - MR E B K % % R

5532 55 11 0]
2012 4F 11 H

S0 HI2 O UL HO-1 & Kk s S 558
%O

1 #MR5FZE

1.1 #H

KD WL RE HOC2 W [ b i A A B2 A 5
BEdifflFE . RT-PCR X7 & \TRIzol( H A TaKaRa 2%
F)),HO-1 —41(FE ABcam A H]) % HF E2 #HX
[AF 2(nuclear factor-E2 related factor 2, Nrf2)—41 .
p38MAPK —¥1 (5 [H Santa Cruz A #]), p-p38MAPK
—31 (% Cell Signaling Technolgy ANEE ), B-actin
—HURBUR L AP IC B T (db A2 A
Br), 2EAESHNE (el EEwAH),
BCA & Ik B I 150 & (BT 3 = RAE YR
AR A, LXA, (15 [E Merck-Calbiochem 23 7] ),
Nrf2 FI7 42 AN B R ATRA (35 [H Sigma 237]),
p38MAPK #lIil7] SB203580(3E[H Santa Cruz A7),
A7 A = At
12 7%
1.2.1 «SHLZEAL HOC2 4432 Jr o 52 T i 48

HO9c2 AMIRRTE S 10% M54 .35 (K = B DMEM
e SRR SR (37°C 5%C0,) ,2~3 d AT IR,
S I RO B R A, R A BEAIL 53 1 8 4
© RNALER T BRLE . IF 5 15 5% 40 B AS AT T Ak 2
@ LXA, KBRS IRAL . IER RN AR A
10 pmol/L LXA, ) DMEM 543537 LA 12 h,
MR 5 A A BEA/ A VAR IR e
M S . pH6.8 1Y Hanks W TR A B A0 5 57
A, AREIE TR SR 94%N,.1%0,.5%C0, 37°C,
BUERTSR 12 h JR TR A AN @ LXA, b EE
B/ 2 A4 A 10 pmol/L LXA, B DMEM 584>
B LA FRANM 12 b, AR5 AT AL
B, B Nef2 #1577 ATRA A B 1) B4/ 5 48 4
H% 1 pmol/L ATRA [ DMEM 5% 4= 4% 37 £ fi 4k
P12 h, SR AT AR/ SE AR B ; ©1XA, + ATRA
AL FR A AR /S A4 . B 10 wmol /L LXA, Fil
1 pmol/L ATRA Y DMEM 54215 35 KL TiAb 3 12 h,
IR Jm DR AT Bk SR/ A AL, (D p3SMAPK 1 i 5
SB203580 TiAbFEAY S 4E/ A4 & 10 wmol/L
SB203580 f) DMEM 5¢ 4> 8% 75 3 fi AL #H 30 min J&5
TR/ AR T, BLX A, + SB203580 il b FH i) fift
/B EA 10 wmol /L LXA, TALERZ0ME 12 h F1
10 wmol/L SB203580 [] DMEM 5¢ 4 £ 37 3 1i 4b
30 min, SR HATHA/ 2 FALHE

1.2.2 RT-PCR ##m HO-1 mRNA %A

FH TRIzol IXFIHE B RNA, SRANMEE R
5 RNA B 5 4B D% B el D (260 nm)/D
(280 nm) 4T 1.8~2.0 MIFEAFE I 201 RT-PCR 7]
SV TR SR PCR #44E, Hb HO-1 519
i 5" -GCTCTATCGTGCTCGCATGA-3' | F iif 5'-
AATTCCCACTGCCA2CGGTC-3", 4314 F Be K/ Ky
319 bp;B-actin 5|4 . i 5'-CCCTAAGGCCAAC-
CGTGAA-3", Fil# 5'-CCGCTCATTGCCGATAGTGA-
3, PG R BER/N A 430 bp; PCR 45140 - 94°C TR
P 5 min, 94°C78ME 30 s, 56°CIB kK 30 s 72°CIEH 30 s,
B-actin FLIHAT 20 AMEFFE HUE  HO-1 FLiE 17 31
MG, g5 72°CHEMH 5 min, PCR P2HLL 2.0%35

EVHEEICHL UK 77 B S50, SRR R R Ge kA T

FERITHT
123 %953 ik & 456 lim it HO-1 & & B Nif2
E9=F &3

O WLAR B HOe2 15 3% F A 3538 F i 12 L
M EANRIC -, S 2 B A PR F 3.79% 2 3 H
&5 ,0.2%Triton-100 &4k, H 1%BSA {2 & EH4] 1 h
Ja B HO-1 —3¢ (1:200) F1 Nef2 —H(1:50) ,
4°CIER, W H PBS /5 A FITC #3181 E 415
IsG (1:50) &} — 41 ,37°C .1 h,PBS ¥k J5 H]
Hoechst(1:1 000)Z44% 1 min, %60 M4E T ik ¢
SRR LR,
1.2.4  Western blot # M| AL 28 L HO-1 & & & ik
K

WeAE A LHANM, FH PBS VeI 2k, MASH
PMSF 4t A 246, vK EAEH] 30 min, 12 000 r/min
4°CEC 15 min, BUEVEIA T AR B E B 50 e
SVER FIRE AT 12978 14 3R TN 0 T e 45 Jie P Kk, B
JG 56 ENZ PVDF I, JH 5% IS W58 & 4 J5 A
B-actin \HO-1 —4T (MR FE 1:2 000)4°CHEF 114,
L (FRBEE 1:5 000)37°CHFHE 1 h, BiE R
Moo FHAE R R R AT R G0 i AT 450
MR B LA 3 IR,
1.2.5 L4 g H9c2 A BR AL p38MAPK & & & A
A

A RO LA L A3 A B S S BRI
WA A, F 1 3R T B EGE 1 fe iEA Tve BE
FE LS50 g SR FRE SR T 129788 1 B TN A Tk i
JReEL YK, BB 5 55 BN ZE PVDF 5, FH 5% il 0543 3t 14
A3 BIIMA—$T B-actin(1:2 000) , p-p38MAPK —¥i
(1:200)4°CHEIRIF B 1 B, 0 (1:5 000)37CIFE
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1.3 %itgFik P AT S SR RS AR, B/ A2 S 4 2

SIS KRS ] SPSS17.0 Giit# b Bdk i | 241
PR LR F R R 7 22081 (ANOVA ) 21 [B] He
BRI g K36, P < 0.05 A=A FE X,

2 & R

2.1 LXA, B &) 7 F0 4L 22 24 Il m i H9e2 T5

, (E] of .
A RZATATAE B X B B . FUMA LXA, TAL BRI XT IRZH ; . 48/ 52 8040 ; D . LX A, TilAL B i 4/ 52 4602 ; E: ATRA TiUAb B B4/ 52

MG S o s IR RS A K E e
YA LXA, WAL A OB S S50 T A E A T
of B 2L 1 e 48/ 53 48 20 2 ) Nef2 0056050 ATRA F1
p38MAPK 11|71 SB203580 Tl b HH £ 45 %sf HE 4H 411 it
TSI I T4/ S 8 I LX A, i35 AT
AN SR 40 A FFE T 0 s (1)

H,

SUH ;F: LXA+ATRA T PRAY B4/ 52 4020 ; G- SB203580 TRALBR Atk 4/ 52 4 ; H: LXA+SB203580 THAL B it S/ 42 S
K1 AR HOe2 LA 2% R B (x 100)
Figure 1 Morphology of H9¢2 cardiomyocytes under different treatments(x 100)
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E G e Nif2 & G 2 A6 %0

A/ AL RN LXA, TAR B ) sl 4/ 2 SR A0
WLAHME HO-1 B 2O B e T 34 8 7m 7 T i
rpr, AR B/ S AU S LXA, T4 P Y B
AR HO-1 A RBA R Z (K 24), 1
Nrf2 76 M M 35 23k, LXA, FAb H# A S e/ 2
A Nef2 BT B AR, SCIRERE 3K,
R B AN AT 3 ST (& 2B)

2.3 ATRA.SB203580 T4 #2 %t HO-1 mRNA #= &
B & KR T 8%

XFHEZH HO-1 mRNA FIEE H 55K ARAK, Bk
A/ %A 4H HO-1 19 mRNA FIEE [ 7K P-4 0] 1R 2H
HHAN(P < 0.05) ;1M LXA, AL Bhia,/ 52 S L1
HO-1 mRNA FlIEE AR AE/52 AA A 35
(P<0.05), Nrf2 #1f|7) ATRA ZbFEZH p38MAPK 1)
i3] SB203580 4bHiZH HO-1 mRNA Fl#E (/K P48
B/ 2 AR W R R (P < 0.05) , LXA, IUfIA
AT LIS 5I35i%: ATRA F1 SB203580 Ho4MHIVE ], HO-1

mRNA FI& FH/KF4 i ATRA FT SB203580 194
B3 (& 3) .
2.4 LXA, TR 4 2 25 H9c2 < AL 48 #e 49 B B2 AL
p38MAPK & & & ik /K- 4 % vk

EXF R AR L, B4/ 2 A LI LXA, 1Y
AL PR IR HEAZ 1) p-p38MAPK £ H 7K -4 34
T, H L XA, Tk B A e 4R A2 4R 2 15 e P
i (E 4), SB203580 114 in A4 il T o0 WL 41 At
p38MAPK 114 i 2 fb. 7K °F- , LXA, # Jin A AT L3 &%
SB203580 (A HIfEH .

3 i i

LXs S 2E7E AT 255 Pk 752 v i ok 55 A i A2
G, TERAE S R HEHTR LTS IE T R
FEAE T, PR Ry 5 SO 1Y “ ) 4245 5 (braking sig-
nals )"l “45 ({55 (stopping signals)”®', DLFE AT
FERE LXA, RO WE Gk 48/ 52 S8 00 9 D4 VR T I 2
T ORI M R SR AT, AN PR B I 5T K
ABFFERIFR LXA, 75 21 HO-1 Rk mis 10
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Figure 2 HO-1 and Nrf2 expressions in H9¢2 cardiomyocytes by immunofluorescence(x 200)
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AR EZAEH AR AT S AR I, Nif2
FE T I8 I AT I R T HO-1 A e S8 vh
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