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Protective effect of lipopolysaccharide pretreatment on cardiomyocytes anoxia/reoxy-
genation injury
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[ Abstract | Objective  To explore the role of 14-3-3y gene in the protection of cardiomyocytes with
lipopolysaccharide (LPS) pretreatment against anoxia/reoxygenation (A/R) injury. Methods A RNA inter-
ference (RNAi) recombinant plasmid of pPSUPER/14-3-3y was constructed and transferred into cardiomyocytes.
The cardiomyocytes were divided into five groups including a control group, an A/R group, a LPS + A/R
group, a pSUPER + LPS + A/R group and a pSUPER/14-3-3y + LPS + A/R group. The protein level of 14-3-
3+ was detected by Western blotting. The activity of lactate dehydrogenase (LDH) was determined by an auto-
mated biochemical analyzer. Cell viability was analyzed by MTT assay. Cell apoptosis was measured by flow
cytometry. The opening of mitochondrial permeability transition pore ( mPTP) was determined by swelling of
isolated cardiac mitochondria. Results The A/R damage resulted in cell viability decrease, LDH and cell
apoptosis increase, and mPTP opening. The LPS pretreatment up-regulated 14-3-3+y protein expression and pro-
tected cardiomyocytes against A/R injury through inhibiting the mPTP opening. The pSUPER/14-3-3y RNAi
recombinant plasmid could reduce 14-3-3vy protein expression and then reverse the protective effect of LPS
pretreatment. Conclusion  LPS pretreatment may have a protective effect on cardiomyocytes subjected to A/R
injury, and its mechanism may be related to 14-3-3~ upregulation and subsequent mPTP opening inhibition.
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1.1 2iX#HBE T ERXA

FEL 5 14 P9t Bgl 11 Xho 1 .BamH 1 (NEB /3] ) , T, DNA
TP BRI RIS 7 K 5k 4 BUR R £ (Promega AT ),
14-3-3 Hifk B-actin HLIA FAHR —HT (Santa Cruz /A7) ), ZRifA
S BRI £ ( BioVision /A ) , Lipofectamine™ 2000 ( Invitrogen 7%
A]) ,MEM 153 ( Gibco BRL 24 #]) , JiG 4 3 (LI PU =75 2E
YILERMEE R AR N TERIEEHE (LPS) 1R 2k
JGEBE R  AE AR LT 4E 2 I ( Amersham, UK) |5 MTT HEPES |
PMSF ZZ Ak 2 79 45 1k e . SDS, 37 FFY 358 XL 79 445 16k e . 3k 0 1 4
TEMED .EDTA F1 DTT(Sigma 2\ ] ) , HAl G014 344
1.2 SHLZaRLE & B35

ZHESCHR[S TR 7k, B ZE 1 ~3 d Y SD 3L BUAYO
0. 1% JHEREIH AL 5 250 WLANAR , FH % 15% BR 4 & 1) MEM 1533
VR R B COL 55548 (5% €O, .37 C)Hig: 2 h R4 4
YA, TR A0 MR 5 W TR L T A, TR A 90% L I
SIS x 10° /4L 1 x 10°/FLEEFD T 6 FLAG FH AN 96 FLEE R4
N'E CO, B FRM IR 1 3 d A LM E 4 0. 1 mmol/L Brdu #iji
Tl AR, 5555 4 d BEDLT I TSE5 .
1.3 Lz A/R A & 510

EE A SRR 21% , 0 LA A & & B AT 21%
T B4R, A S 56 = S AR DL i 40 ( mmol/L; NaH, PO, 0.9,
NaHCO, 6.0 .CaCl, 1.8 MgSO, 1.2 HEPES 20 NaCl 98.5 . KCl
10.0,pH 6.8, 31:195% N,H15% CO, R4S AARMIAI 30 min) &
o IE B R R E A F B AR P (95% N, 1 5% CO,iR
AARMFFLLE B AR ARSI E 3 h RS
AL HTREERTRIE 2 h, @O A/R SRR
1.4 pSUPER RNAi Ji#atgE

M GenBank H13R13 KR 14-3-3y FEF 74145 : D17447 32 ]
FH OligoEngine 72y &) #2 fit iy RNA + ¥t 5 i1 8 4, % A
D17447 , B R4S T 75 [ #0551+ 5/ -CATGAAGAACGTGACAGAG-
3'(278) . A4 pSUPER JJRi%s i Je shRNA 31 2E3K , & il
“TTCAAGAGA” ZXIF 58 Hl BamH T Xho T HZ5 A 501 DNA
FEA  BOXT 1 2 2% A B4 L A% 1T R AR KSR T8 BORLEE , FH T4
AEA R, A IE )51 :5'-GATCCCCCATGAAGAACGT-
GACAGAGTTCAAGAGACTCTGTCACGTTCTTCATGTTTTTC-3
SHARIIE RNA TP 81 5 S, 1501 BH 1 ef Bt ) 1 1 2 37
5'-GATCCCCAGGAGGAGGTACACACATATTCAAGAGATATGTG-
TGTACCTCCTCCTTTTTTC-3', LA pSUPER Jfi i by 244, Bl 1 |
Xho I XHI G , 1 A4 A B PEAR 3 (1 14-3-3y shRNA s B #: Xf
He shRNA R T 51

1.5 AmE#g"

LY F2 R B IR P BT R L Lipofectamine™2000 55
DNA DI (pl)2.0:0. 8 R& , MAR LA .
1.6 pSUPER RNAi Ji#2F#2 F a9 #m)

TSR LI 5 A 3 41 DIEF X B R 54 e Tk,
(@pSUPER [ %f W20 ; 4% 4% pSUPER J5iki, @pSUPER/14-3-3y
4 5% pSUPER/14-3-3~ [Fiki, JH Lipofectamine ™ 2000 14 %
FAAH N BRI A 2 MR , 2L R3S 24 h, Western blot 6] 14-3-
3y MR ERIR, S0t pSUPER RNAi Bk THRE0%
1.7 %344

sy 5 A, HAEE 6 K. OXIRAL: T LRI FRIR, 0 H
AW E TR (5% CO, -95% 75,37 C)3 h, {#iffe B2
AT 2 h; QA/R 413 1.3 Jrikdar A/R B3
LPS + A/R #1:200 ng/ml LPS 4G AL LA A RE F23L,24 h
J& FHEAT A/R $45 ; @pSUPER + LPS + A/R 41 : ] Lipofectami-
ne 2000 K23 3 Bk 5 Y A ILAR IR, 24 h )5 TR REAT LPS +
A/R 403 ; ®pSUPER/14-3-3y + LPS + A/R 41 /] Lipofectami-
ne'™2000 K 5 41 JF kL ( pSUPER/14-3-3y) %% ¢ A L4 g,
24 h J5 T LPS + A/R Ab ¥,
1.8 #&m oy
1.8.1 Western blot #i  Jil A = 2575 77 S A Y 24 e 4t
PRICEE 1, RS E 8 H P58 L SDS-PAGE 5, i 47 B G I, T
SRS AP b, a X &Rttt
1.8.2 MTT b Al 41 il A7 3% 2% AN L 10°/FL4%
FiF 96 FLE5 IR, B FL A MTT %K (5 mg/ml %+ PBS)
20 wl,37 CIFHE 4 h, J544LJ0 DMSO 150 wl £ 3% 10 min, fii
WEOZ, ST ATV o BB S R A7 490 nm 4 A0 2 I
SR WE L D(490) I # S5z W45 20 7% 200 M A 2t
1.8.3 Akl 45453 & ¥ 200 wl, 36 [ Beckman
A4k B 3 B0 E FLER I AU ( LDH) 357k
1.8.4 4iffidiT-kill SRS, WM, 74
B IMA 10 pl Annexin V-FITC Fi1 5 wl #Y PL, IR A]FH#E G E
LRI 15 min, JG LA 300 wl Binding buffer , 37 BRI i =40 A%
iRl
1.8.5 2R A 355 4 5% 2 FL i ( mitochondria permeability tran-
sition pore,mPTP) FFjiksr il il &t B 43 5.0 LA L 4k
RifA  Janus green B 3 {0 6 0 287 1A 5 1, o BEAIE 24l i
T 3k G A i 52 3 A mPTP (9 FF i, 520 nm 4 45 20
W2 SEEERIE (D1) , il 200 wmol/L CaCl, 55 mPTP F¥if,20 min
JEWOCEEAR AR AL, 0 S B W OG B (D2) , AD = D1 - D2,
F AD/min x 1 000 Z£78 mPTP JF R,
1.9 %itsam

B UL & x5 2R, R T SPSS 11,5 Geit 447 21 18] Jy 2%
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2 HR
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T PR JULAN M B AR ARG , D A IE S 36y ] 5
P, FAT 2 555 i Western BV K6 1 JRE 56 Y J 14-3-3y 2 1
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MIFRIE. IEF XTI 1433y S 1A #R5(0.42 £0.05) ,
[ Bk pSUPER (0. 45 0. 06) X} 14-3-3y 4 [ F ik A L5
Wi, pSUPER/14-3-3y 4 14-3-3y & [13235(0. 12 £0. 02) 4 1F %
HW B TRE(P<0.01,[8 1), #&/RH4H RNA T3 TR REA AL
FAR 14-3-3y B33, AT AT G 2059500 .

1 2 3

1433y ( 28107 )— m——————

i 210 A

1 E# 2+ B840;2 . pSUPER [ b2+ B8 2853 . pSUPER/14-3 -3y 41
E 1 Western blot #ill pPSUPER/14-3-3y & 28 i fii RNA FH 3%

2.2 &40 1433y B G kik

O Z A/R )5, 14-3-3y 8 [ KB T4 T}
B (P <0.01) i 4T Se4y T LPS 4b B, 1433y 31k —
BT A/R 419 1 4%, pSUPER 23 4k Frki x| 14-3-3y 9 &
12 35 To 4, T pSUPER/14-3-3+y T 41 J5t K JU B B 2 [ 1%
LPS i ib BT i75 1 14-3-3y B #55 FTH(P <0.01,[82) .

1 2 3 4 5
Bractin(42x107)—> AE—_—————————
14-3-3y(28X10°7)— s s i A ®

3.0

ab

N
W

1433y R IAKT-

®

25
1.5+88408;2.A/R 48;3.LPS + A/R 41;4.pSUPER + LPS + A/R 41;
5:pSUPER/14-3-3y + LPS + A/R 4
A:Western blot #];B: ¥ 54 a:P<0.01, 53 B,
b:P<0.01,5 A/R Zarb3%; ¢:P<0.01,%5 LPS + A/R a1k
2 Western blot #& | & ¢ 14-3-3y EH R IEKTFE

pSUPER/14-3 3y J& 3 4% 3¢ J& 3t L 40 1 75 7%
% LDH )%
A/RAG O LA A7 A5 1E o 2H W 8 R I, LDH {F 1]
BIHE (P <0.01) , LPS Higb#ist A/R 50 i L WU FR47

2.3

VERT, BEfd 20 a7 15 2 T &, LDH {5 R K& (P <0.01) , #e
pSUPER 2= # kXt LPS T4 # (1) .0 LA il 19 7 1% 2% & LDH
EHBA W R (P >0.05) ,{HZ4% Y pSUPER/14-3-3y 2
JEREL, Ul LPS 5 4h B o JULAH D A7 3% A BH T e, LDH {# B
BT (P <0.01) , 5ARFEYLAMIL, YT RNA TR EHA
JORLH AN REAFTG 2 LDH {22 A et L (P <0.01,58 1)
F1 FAENOAMMEGRE/ S EH 5 LDH X HR7FEEN
M (n=6, xts)

21 51 TEIER(% ) LDH(IU/L)
R 94.6+7.4 2.38+0.32
A/R 4 21.3 £3.28 37.42 £4.83®
LPS + A/R 4 75.4 +5.7" 10.52 £1.17°
pSUPER +LPS + A/R 4 72.7 +4.2P 12.67 £1.52P
pSUPER/14-33y + LPS + A/R 41 24.6 +3.1°¢ 35.21 +4.36°

a:P <0.01, 52 8mk%;b: P <0.01,5 A/R B4 ;c:P <
0.01,J5 LPS + A/R 4 tk4k

2.4 pSUPER/14-3-3vy Ji 545 3 5 3¢ WL 2w AL A = 64
EAL]

A/R AL DAL TR IEH 4] (2.6 £0.4) % 1 W1
Fhim 55 (42.7 £6.2) % (P <0.01) , LPS FiiAb 3 4.0 JULAH il
Tl 32 A/R SUG0T B H 52 A/R 505 4, e W g B4R
LR ET- (P <0.01) , H45(16.5 +2.4)% , pSUPER %5
R LPS FiiAh ¥ ) O LA ML g T2 [ (18.2 £2.7) % 1 &
R, (H 2 pSUPER/14-3-3y 21 R I GEHCIY LPS 8 &b ¥
STEC O UL A0 R T A, O UL R TR T & (37,5 +
5.5)% (P <0.01,[&3),

2.5 pSUPER/14-3-3y Jit k5 4k 42 & *F w8 AL 2w i, mPTP
ViR SR

mPTP FFHET , SRR 75 P 16 R, G B0Ebn iR I ik, o't
JE R, A/R 4 mPTP FF2E T i, Lok 1A i P 3 v , LRk
Jif i, A D/ min {E %5 B 20 W 7 (P <0.01) . LPS Fiigh Bf
2 mPTP H05Z #1304, AD/min {H3 A/R AW BN (P <
0.01) , i5iAH LPS WAL FLAE B 1 mPTP {9 FF il 5 Y as 0 5kr
pSUPER X LPS Fii &b # #1 il mPTP FF 3% JC B i s, {H & T 41
ki pPSUPER/14-3-3y 20 NI G mPTP JF ik B B 44 i1, A D/min
H %5 LPS A ¥R B BT+ =5 (P <0.01,[& 4) .

3 i
LPS X4 , HEABLIRJR REW A S LR <

R R AT A PR it 32 B, LAEE S ML S )
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A D/minx1 000
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1. 2F 4832 A/R 48,3 LPS + A/R 41;4:pSUPER + LPS + A/R 41;

5.pSUPER/14-3-3y + LPS + A/R 20 a:P <0.01, 55 x B8 20 1k 3% ;
b:P<0.01,5 A/R 40k ;c: P <0.01,5 LPS + A/R 28 1b3%
E 4 LPS Fi4bE K pSUPER/14-33y 3L ALAARGRE/ S8
45 Bt mPTP 7 7 i 550

HE A — R P e L A RS de L
B R M 320 5T H LA e i P 8 45347 A 52 S
SZAE o it ARSE G AR 1S 37 2L B0 LA it Sk A
FEX G, L A/R FLA5 T LB SIS Il PR O, &5
FW], YLy T/ R & LPS ZbHf 24 h 5, X J5 (1)
A/R B0 B B R PTVE o (R, 98 3 AT AL 9
JoNs e LPS AL BEXS A/R #5145 AR P 1 7 F4T]
NN, /NG & LPS {3 F A 4R w88 5 0 L — 26 T
BLILI IR K, 1433 22 7 AR
%%ﬁ%ﬂﬁ%ﬁssvnaTcn¥ﬁf%m
RETA R AN 1433 28 (1l B
BTGP 40 P 25 B AL B8 8 S5 1
%EE%&%%?E%MEﬁ%&%%M%EEE%
PN B SE A, FEAR 51 5 i R 00 0 4 e o
%ﬁﬁ*ﬁfﬁ CERERMEM " BFsds i, KR
TTEREEY 5K AT, 3130 bk V- LA 5.0 UL 20 A oY
1MmyﬂﬂﬁaﬁﬁiﬁﬁmﬂMHybeﬁm
SO IUX 5493 19 2 7P A B A S 18 B84 5 T R # E
FAER, R, FRATT 0 B PR GE LPS F A B XT 0 AILAY PR
PYER 5 1433y 1%, AR UFILR UL, 4% 5256 4 4t
T pSUPER/14-3-3~y B 20 JFORr, 55 e ALC LA A, 3 3k
RNA T4 5 UL 14-3-3y S BYRB, 4R L B, /)
FE LPS WAL BRI BT A/R A5 7E FH BB, =3 N
LDH JEPERG N, 40 M A7 16 51 B, A0 B 0 T B B T
PE— 58 & B, 14-3-3y BIX AP O 97 7E S mPTP (9
FERCA 9, 24 14-3-3y FiAHH B T FEAT, mPTP FF i B
I, mPTP J& FLb A 5 I 2 1 2 G fL
i, PR e B A izt . — B mPTP i
FEETFF T, 2 38 BT AR 35 J3 gz ik UG ek Ji , foff D R A7 A
PRV AR B H (57 B 9K, T SRR SN 24, I 3
A 7 RS ] A AR T2 4 F AN 4 it €225 C .Smac/DIABLO |

rFlIII

PT-5 7 (AIR) S5 BI, il 1 caspase HRAIAIL il 5
Je AIF OB S E0m i T slistr ™

L5 TR AR S BG AR I AR 75 10 2L SO LA e
UESE/INA i LPS T4k B B 5 18 52 A/R 351453 140 L
YA LR VE R ALHI P e 14-3-3y T AR5, HAR
P AT R L A ) mPTP {4 FF i SE BE

S Xk -
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