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HSPATA XFAAEE T HIC2 O ILEA AR I8l 12403 05 11
55 M B LRI 52

AN B2
(HRBEAXFEF_MBER %337 g N, 5EKF 830063)
WE BM HEEHBREEN 70 ka [ TA(HSPALA) FEHEA IR X K RO LA HO9G2 SRAE/KT- S5 IE T2, ¢
ST AR . F7iE o HOC2 4 43 53l 47 H 4 ( Nor ) 4 (Hyp) £ 315 , RT-qPCR {2 A1 Western blot 325 45 Il 41 i
HSPAIA 35784k, ¥4 HOC2 M4y Nor 2H (7 4835 3% ) . sh-HSPATA + Nor 2H ( 41l ff1 %% Yt HSPA1A shRNA ki, # 48 3%
#) Hyp 4 (BLEI5 324000 ) .sh-HSPALA + Hyp 20 ( 40 Jfa%% 4« HSPATA shRNA Jiki, S48 1555 ) , RT-qPCR 1% H1 Western blot 7
K45 20 H9C2 4iififlrh HSPALA 257K 18] B 50008 WLEE 4% 20 HOC2 4T A%, CCK-8 46 4 4 HOe2 4l 3% 1 , ELISA 45
A5 20 HOG2 A 38 R Hh 2 M R I R PE R F - ( TNF-0) | LA A 28 (TL) -6 \TL-13 55 J5 Foo O LA A% 7 7 0y 2L IR it = il
(LDH) WUF&HESF ( CK) % 1, Annexin V-FITC/PI X3 b v 4 0 4 2 HOG2 4 it J8 T 28, Western blot 322 K5 1l 4% 20 HOc2 41 fifd v
TNF Z R RF 2(TRAF2) /#% HF «B(NF-«B) B AH R L FRIAKT. R 5 Nor 41 #8415 5 J5 1 Hyp 41 HO2
A HSPATA mRNA A%} 25k 7R A Rk | B E LI (P <0.05) . 5 Nor 41 b4, Hyp 41 HOC2 A%k H BA i/,
43200 HE B HLHES L, AN TG 2 3 TR (P <0.05) , L5V TNF-o IL-6 IL-18 1 S LDH (CK 7§ 1 2 & 7 5 (P
<0.05) , 4N PR T2 WA (P <0. 05) , TRAF2 R (AT ik & . p65 B IL /K- A T kB MH1 & o (IxBa) BERILK
T2 (P <0.05) ;5 Hyp 20 HL#%, sh-HSPALA + Hyp 2H HO2 4 JT0 7575 210038 , 40 M HE 5 45 5 48 , S I 1k i T
(P<0.05), Ry TNF-o IL-6 IL-1B & g/, LDH 1 CK iG585 TR (P <0.05) , AT B E w0 (P <0.05) , [F]
A i TRAF2 25 [ AH R 2235 i \p65 BEIR LK T F IkBo BERR LK P 2 TR (P <0.05) . g5 B4 RO LA
Jfl HOc2 A HSPATA Feih T , 11 100 | FEF2 3k RRAK 5 B4R 3 1 HOC2 200 M AR AE S I -0 /D PR T 40149 , A AL v g 5
JE#s TRAF2/NF-kB il % %
KEER DN ; A PURTEE E 70 ku B 1A 50E TS TNF Z AR CHFE F 2% F T «B
HmESHES RS54
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S S5 AR I PR R B
51 F 3H HSPAIA  HSPA5 HSPAS . HSPA9, H. 1
HSPATA 28 N & H g —A> 70 ku 1y#R 5
B TERTE A MR B At — S 5 T H
FeikhiE . AR W], HSPALA A0 Lk
MFHE 55 5 09 2O LA BE R B0 LA 2R i
A/ B2 A LA R 8 R ER R, S O A% R T
kB (nuclear transcription factor-xB, NF-«kB) {i¢ # & 1
O IV ZE A BRI Co JULA £ R0 A S vy o LS8 oy 410 ]
HSPATA fE75 38 20O U AL IS 0 UL AR Jf 58 R B
PTG A AT PR, S 95 o AR5 R
UL WILAR AL HO <2 ST AR SN AR R , 43 Hr HSPATA
FEBRAIAEE T H9e2 20l rp i 3R35 , IR AR IHIR HS-
PATA Xf H9c2 41 i 58 i B by B i T 45 47 114 9 42 4
FH AL
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1 #MR5ETE

L1 FEHRERA KECHZHH H2 3
DR A B R 5], DMEM 15 53 L1 H
52 [E Hyclone 23 A, i 40 M6 W A 1565 £ 9 T
FEAT PR\ H], Lipofectamine 2000 7 — 55 % 2 WK
F TRIzol & RNA #2HGXF & B 22 [F invitrogen 2y
w38 R SR & B AL R R IR A
Al JOEERAEI 2 x TS Fast qPCR Mix Il F 1L 5T %
FHAE YR B A BRZA 7], RIPA 24 B L it 7%
WME AR BR 2w, BCA H 1k B2 s 3 57)
Il CCK-8 380 & W [ i 55t 14 E 5% A= W) RS e A
R, SR — 9 S IEFN ECL W B YL PR T 2R 429
BHA TR A, I SR 58 ] F-o ( tumor necrosis fac-
tor-oa, TNF-o0 ) . 4l 4 2 (interleukin, IL) -6 | 1L-1 B
R a0 G R s AR DA AR R BR 2 L FL
P it S B (lactate dehydrogenase, LDH ) 1 JJL & 154 fif
(creatine kinase , CK) #: 370 & W B I 45 35 A= 90
FHE A BRZA ], Annexin V-FITC/PL 43 3 20 i I T
MR &0 B R T 5 A ) TR IR A ] . ik
HSPATA \TNF 3Z KB AT 2 (TNF receptor-associ-
ated factor 2, TRAF2) | #§ fig . p65 ( phosphorylated
p65,p-p65) | p65 | B IR Ak A% B F B M il & 11 «
( phosphorylated- inhibitor of nuclear factor kB alpha,
p-IkBa) \IkBa . GAPDH K BRAR i 48 AL 4y i s iC —
Pl A9efE Abcam 22w, GIH i bl AR TAY) T
PR F] G, HSPATA shRNA Bk 88044 b i 4 T
AW TR A BT A

1.2 7%

1.2.1 H92 stk st 2 RELO LA HIc2
JBCE T DMEM 8532 523640 58 & 10% Jif 4 1fi 5 1
1% 7 - HE% R DI, £ 5% €0, .37 C BiFrffi
Bigro AR 2 d BEAT — UM AN, O B4 1K 0 A 4
M7 525G . K H9e2 73 O 5 4R, ( normoxia, Nor ) 41
FHk 4 (hypoxia, Hyp ) 4, Nor 4 7E & 21% 0, .5%
CO,.74% N, 1y 37 CE:FEf 1537 48 h, Hyp 417E
# 1%0,.5% C0, 94% N, 1) 37 CHe4a 3% IRA4 1 1%
F:24 h,

1.2.2  RT-qPCR A& H9¢2 2 e, HSPATA mR-
NA %&ikK-F  ffi ] TRIzol & RNA $2& B i & 4&
ICHOC2 1 AY 5 RNA, HL UK 70 BT RNA SER 1,
TR 6O G EE A I RNA 438 . B & 5 RNA,
AR 0 S i) & U B A5 0T RNA A T30 5 SR 4 A
S ARAS cDNA, BT =20 CHORAE . Tl 98 E

NI TIE IS8, 2 BRI S id B 1S G R N
KRR AR R G0 B R 25 :95 C 15 min
(4T 1 IRAGFR) ,95 °C 15 .58 °C 30 5,72 °C 30 s
(AT 40 NEIR) o PIELE G, LA B-actin fE Ny
WS 6 274 B M H SR AR Rk . 5l
Y %] . HSPALA I 3% 5] % 5'-TTGCACGT-
GGGCTTTATCTTC-3', T i 8] % 5'-GCCCAGGG-
GAGAGTCCAAA-3"; B-actin [ W 5| 4 5'-CT-
GAGAGGGAAATCGTGCGT-3", K it 5| # 5'-CCA-
CAGGATTCCATACCCAAGA-3',

1.2.3 Western blot 3% 4| H9c2 2m fie  HSPAIA
% & % TRAF2/NF-kB i@l %48 X & & & & KF I
£ H9C2 40, i A RIPA 2 fif i 42 U 25 11, BCA
B TEAE R, ERRAWENE, #17 10%
SDS-PAGE Hiyk 73 &5, YIRS IS , 56 4% 2 B — 9 &M
1o R 5% BERR W R B P BT AT 2 b, i A—$it
HSPA1A (1:1000), TRAF2 (1:1000) . p-p65
(1:1000) .p65(1:1000) . p-IkBa(1:1000),
IkBa(1 :1000) &% GAPDH(1 : 1 000) ,4 °C i 77 08¢
o WK H, A BAR T A LW B A58 19 =P
(1:5000),Z 3 MFE 2 h, & ECL B6)5, 6%k
TEAGAOMEE 254 , A H B TR R ik
1.2.4 HOe2 e dt 4 5422 HUH9c2 MR FF
F 24 FLAR, AL R 5 x 10° A4S, M40 A
% 60% I EFTHEYL . % 1 g HSPATA shRNA ffikr
BT 50 L Opti-MEM %735 3L oft ), BRI 1 pL Lipo-
fectamine 2000 fig 5t /4 %% Ye i 5% #4 B T 50 wl Opti-
MEM 35525 rh o R PR IRTR &, = E 20
min J5 RIS A0 24 FLAR 37 C SRR
EE 48 h T UM, Ly 4 A, Bk A
SREEANTF : D Nor 4, & EIREE T 55 3% He2 4
Jif;@ sh-HSPA1A + Nor 41, % HSPA1A shRNA Jfii
FUL 3 HOC2 MY, I T8 E AR M 5%, B Hyp
O BAE IRBE R B 3 HOC2 4l g ; @ sh-HSPAILA +
Hyp 21,4 HSPALA shRNA Fohif% Y« 2 HOc2 4fififl,
IETEAEAEE T 9%, 24 h J5 I8 4 40 HOC2 4
Jitl, qPCR {71 Western blot ¥4 il 1] Jifd 7 HSPA1A
IR JF R B R MR A FE AT
JE SESL IR AT

1.2.5 CCK-8 s:#m H9c2 @ i& e ¥ H9c2 41
Jdl FRAEALR 1 x 10° A (4% B F2 R e 96 FLAR I,
FRIGHAF AT X AL ER . 24 h )5, [ LA
10 puLiy CCK-8 25,37 CIEFAAMT 2 h, R I
BRI 450 nm % 4K 4b i W 5 BE (optical density,
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OD) ff.,

1.2.6 ELISA #n] HOc2 #m B 5 M B F &S MLAR 45
trE4 HOC2 YA A 4 AR PR , BRI b 3
W, $% /8 TNF-o [IL-6 IL-13 \LDH Fl CK 7] & 15
4, B bR AR OD f, H/EARHERT £k, 71554 40 -
THWH TNF-o IL-6 \IL-1B % & LDH CK {§E .
1.2.7 #ZX@meRKEn HOc2 4B = H9e2 41
LA B o3 2 AL B S , R AL, 19098 1 PBS EEUE T
Hkk, KA S 10 wl Annexin V-FITC 35]R
A, B IRBOEHEF 15 min, FAIA 10 pLPTIRA), %
TRRECIEE 10 min, 7 2 AH M AR I 40 L R T2 2%
1.3 Zit=4E  SCE R SPSS 23. 0 # i
BEFT AR BT, TR ORI R = ARt 22 (& £5) IR,
MSTREAS ¢ K50 F0 B PR R 7 22 0 AT e AT Bl U, P
<0.05 NERASZITEE ., *H GraphPad Prism
8. 30 Fftexigit Bl

2 HR

2.1 HRELEF HI2 Hia HSPAIA RiZT K
ANFALBRS ) 2 20 H9e2 4HJfgH HSPATA mRNA &

N
T
*

Nor

A R IA T 22 T A G X (1 =47.809, P
<0.001 ;¢ =24.551,P <0.001) , 5 Nor 41 %, Hyp
ZH HOc2 fiffirh HSPATA mRNA FHXT 355 5 FE H
AR AR B (P <0.05), WK1,

2.2 3 E8) H9c2 A s HSPALA Rik/KFELE
B OREYYS Y 4 4 HO9c2 i HSPATA mRNA J%
AR RIAEZEF A B L (F =65.341,
P <0.001;F =43.958,P <0.001), 5 Nor 41 %,
sh-HSPATA + Nor 2 H9¢2 41 g HSPA1TA mRNA
X R B R M E TN RIIFREETRH(P <
0.05) ;5 Hyp 21 b4, sh-HSPATA + Hyp £ HOc2
ffirh HSPATA mRNA AH 3 35 5 A1 8 1 AH X 6 55
W R ETR(P<0.05), WE 2,

2.3 K4 HIc2 MMAEIEFER ML HI2 4L
REANF UG 7R3 B T WS IE A, Nor 41
F1 sh-HSPA1A + Nor 20 H9¢2 4ififs K/NA AT, HES) 4%
55 s Hyp 2 H9c2 40 il 5 5 W I 9 /b, &8 43 4
A4, HES 2L 5 Hyp ZHAH HE, sh-HSPATA +
Hyp 41 HOc2 4 I 2545 2 2o 38 , 4 e HE 51 45 ok 5%
o WE 3,
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Fig.1 The expression level of HSPA1A in H9¢2 cells under hypoxia

A ; The expression of HSPA1A mRNA was detected by RT-qPCR ; B: Western blot detection of HSPA1 A protein expression; * P <0. 05 vs Nor group.
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Fig.2 The expression level of HSPA1A in H9¢2 cells after transfection
A:The expression of HSPA1A mRNA was detected by RT-qPCR; B:Western blot detection of HSPA1A protein expression;a: Nor group;b:sh-HS-

PA1A + Nor group;c: Hyp group;d:sh-HSPA1A + Hyp group; * P <0. 05 vs Nor group;*P <0. 05 vs Hyp group.
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Nor

sh-HSPA1A+Nor Hyp

B3 &4 HI2 M AME x 100
Fig.3 Morphologic observation of H9¢2 cells in each group x 100

sh-HSPA1A+Hyp

TEARTRI I A] 5T 69 4 41 HOc2 4 i % 1 22 S 4y
Ut L (F,y, =67.982,P <0.001; F,, =
112.434,P <0.001;F,,, =135.765,P <0.001), 5
Nor 21 45, Hyp 20 HOc2 4l 751755 24 48 F172 h
5, AR TE I B 3 R4 (P <0.05) ,sh-HSPA1A + Nor
ZH H9c2 Z0M3E PE%: Nor 41K & A& .78 4k s 5 Hyp
ZH L5, sh-HSPATA + Hyp 2 H9c2 4 i 7515 5 24

0.001) . 5 Nor 41 Hef% . Hyp 41 HOC2 4L 1353k
LDH Fil CK 154k 527} 25 (P <0.05) ,sh-HSPATA +
Nor 2| LDH F1 CK & PR ¥y K &4 B 2 2L (P >
0.05) ; 5 Hyp 21 kk45%,sh-HSPA1A + Hyp 41 H9c2 48
g g+ LDH A1 CK 3P 5 2 FRE(P <0.05)
LK 6,

Q 3T )| I —h —'é:—A . ﬂ 15 r _._Nor
48 72 h J&, 4 S E 2 T (P <0.05) . I oA Afor
4, ——Hyp
e —e—sh-HSPA1A+Hyp
2.4 FHHI2 WRERFKFELR 44
H9c2 i b i H TNF-o 116 | 1L-1B &5 2% 7 4 10|
532 L (F = 239.026, P < 0.001; F = '
354.983,P <0.001; F =286.517,P <0.001), 5 S !
Nor 41 Hb 4%, Hyp 41 H9¢2 4 b5 *F TNF-o | IL- 05 F i .
6.1L-18 & EFE (P <0.05),sh-HSPATA + *
Nor HUA FRIEH F o EHREERELI; S
Hyp 21 H#% , sh-HSPALA + Hyp 41 H9c2 4l |5 0 , , , ,
1 TNF-o IL-6 IL-1B & i Z 8 (P <0.05) , i, 0 24 Time(h) 48 2
El 5.
2.5 %48 H92 4iff LDH #1 CK iEi4tbs: 4 4 M4 R4 W RRR
. Fig.4 Activity of HO¢2 cells in each
HO2 éﬂﬂﬂﬂi{jﬁz(ﬁ* LDH ﬂel] CK {ﬁ‘l‘i%ﬁ‘f{]ﬁéﬁﬂ“ * ig ctivity ol ‘ cells in each group
P <0.05 vs Nor group;”P <0.05 vs Hyp group.
2 N (F =423.656,P <0.001; F =587.742,P <
200 300 250
= 150k * R T 200 *
] E 1 E 150}
N en en
S 100} s < #
z # : : = 100f
= = 100} EI
ool ool e
0 a b c d : 0

a

b

c d a b c d

B 5 %% H9c2 A TNF-o IL-6 X IL-1B & &
Fig.5 Contents of TNF-«, IL-6 and IL-1$ in H9¢2 cells in each group

a:Nor group;b:sh-HSPA1A + Nor group;c: Hyp group;d:sh-HSPA1A + Hyp group; * P <0. 05 vs Nor group;*P <0. 05 »s Hyp group.
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Activity of LDH and CK of H9¢c2 cells in each group

c d

Fig. 6
a:Nor group; b:sh-HSPA1A + Nor group; c: Hyp group; d: sh-HS-
PA1A + Hyp group; * P <0. 05 vs Nor group;*P <0. 05 vs Hyp group.

2.6 “ZHHI2 MAFATZELILE 4 41 H9e2 41
FHT-RERH S22 L (F =153.071, P <
0.001) . 5 Nor 41 lb#, Hyp 2 H9c2 i ffld T i

FHAN(P <0.05) ,sh-HSPATA + Nor ZHFAT-R K K
H: AR Ak 1 sh-HSPATA + Hyp £ H9c2 ZH L
T34 Hyp 4B Wi/ (P <0.05) , WK 7,

2.7 %4 H9c2 A TRAF2/NF-kB i I& 1 %
FEEFRIBLE 4 4 HOe2 4iffrh TRAF2 25 AT
Fik g p6S WM L/KF-F1 TkBa R /K- 22 571
52575 X (F =67.890,P <0. 001 ; F =46. 573 , P
<0.001;F =43.325,P <0.001) ., ‘5 Nor £ [L#%,
Hyp 2 HOc2 4fi ffd Hr TRAF2 F& [ AH X 3% 3K & | p65
WEIR fb 7K 7 1 IxBa 85 R fb 7K P 2 3% B (P <
0.05) ,sh-HSPALA + Nor 21 L)k F& &k B RE
A 384k 5 Hyp 4 LG, sh-HSPATA + Hyp 41
H9c2 Zfifi TRAF2 25 [ AH X 3k it p6S B R 1k
JKFF TkBoe B R ALK P 35 R (P <0.05) . WL
8,

SN NUREZE AT 22 Bl BRLRFAE, 200 LR i
o 1 [ = DTN 231 bV e Y | = Y 1
BT E B . — ZR I B R 2R n] 5 L LA i
PRT AL (4 O e R R v R S Ak s
FRHLA R, AR R RO AR R R N R
PR, T WUV BB S RS0 70 LA 38 2 AL
i, T A S RAML T TS5 FG 7O U AL S {1t
HE TG . HSPT0 55 22000 1L B ) 4 A2

a b
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Fig.7 Apoptosis rate of H9¢2 cells in each group

# group; * P <0. 05 vs Nor group;*P <0. 05 vs Hyp group.
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Fig.8 The expression of TRAF2/NF-kB pathway-related
proteins in H9¢2 cells of each group

a:Nor group; b: sh-HSPATA + Nor group;c: Hyp group;d: sh-HS-
PA1A + Hyp group; * P <0. 05 vs Nor group;*P <0. 05 vs Hyp group.

KA o BN, 308 3 3 R o T 4k B A B M K
Sy BS B SN AR BE S e 45 L 2 S AR B K 5 S 40 L
A B O I ) R AR Co I T 9, % TR o) 5 0 )
HSP70 40L.C UL M P8 T A5 561 5 5 BUR RLF i %
AEAB IR 1 BEIR R AR L, UG S B A S AR A8 O
g e R HSP70-2 JEH + 1267A/C S A 45 (5
el 2% B gt E S X, B HSPT02 SR +
1267A/C Z 751k S B AFAR 0 ) B8 SR 8 BUS I 3
W27 Ak HSPATA 7ER ) 3 sl kWi /N B b
e T, AT R 0 U AR R R 5 PR AR O I 4 1
RNA L% A8 Fll A0 ST HH 56 L R B 63, I 1145
IR A G 2 J s S 81 4 A 5 35 DR 1 e 30 P 422
W5 W] HSPALA S0 AR KA %, %F9E %
W, 23 48 15 S 9 HOC2 41 it HSPATA 223k 7K
-0 B, A HSPATA AT B2 5 5 Ak
WU R

AT R, Ak U FERE A 408
UL, 7 B Al & 98 5 S N, 3 2O WL APk A2
BRI E BRI VRN MR i T DL i

WA ERFE 1.0 JULZ L RN 40 4115 T3 - BE LA HE 5
SR (RS I 6 R G 8 IR 1 4 B4 S B0 L
T, BRI ORI EE " L SR R 4 A
DRI~ 1K 08 0 T S 00 JUL D RE B RS . 6 ik S BR 8
T, FAE R EFE T TNF-o \IL-6 F IL-1B (433
B ARHE AT RS LA T T
FRLE R, BURIA SIS HOC2 41 3% TNF-
o JL-6 FI IL-1B & & TF i 5 i 3 4% ¢ HSPA1A shR-
NA JFRAM ] HOc2 40 i HSPALA 23k J5 P 25 it
EF SIS AN T W TNF- IL-6 Fl IL-18 45 &
/. LDH & Z A7 T AR N IF S g A i
RS UM — P 220 . O LB FE i, AL
2 7 458, BR R RERY LDH, CK 2 —Ff & 5
Bl o 25 P = TR M T A 190 7 R, A
TN S RS RA O ILZR 45 105 S 50 CK IR
st EZBSE P, SRR T HOC2 4 g LDH
I CK G PR TH 5, 40 M 8 7 3 58 0 5 107 7 ol S B 35
T HOc2 40 g v HSPA1A ik )5, LDH A1 CK
LR R, 0 MR T s b A SR
HSPATA KRB IB/D B A IR T HOC2 40 il 4 4T
DRI R , Tt 2 L 0 T S 05

TRAF2 J& i 51 38 BBl T-52 1A 56 B 7 % 14
BB A 2 ) T S L SR 1, JLRES S
JERFEIN 732 AR 45 5 - FH 55 IxB IR &1k, 3L
1B AR BERR AL, BEIR AL IS 19 1B [ A [] )RS it
NF-«B,NF-«B 5600 40 M % 4, i 3h— R 515 R
R Z40 PR T AR S B DR %% 5, DT 7E S8 5 S 240 i
B S o R A AR AR . TRAF2/NF-kB {5
5 5 I 1A AR T R S U AR O, TR B A
TWTERNATTH S, SEHER C i R4 TRAF2 3
RN NF-B 5518 5% B80T , 620 5% 15 9 0
BRI, AT AT 50 Hh DR 3 40 b 9 32 320 7 SR L il
B SRR R AT EIRE A S
(9.CoBE B A, % 7 F ML) 5 H 40 ) TRAF2/NF-«B
EESSEBAEOE A K L Ak NUESE K 25
KIRZE T BT, DUEEH L 505 1o/ TRAF2/NF-kB
T AR, DR T RO L 245 S S AE R
T REGOIIAE L WIS R B R, B R
T HOc2 Zfif s TRAF2 2 {1 FI S # ik it p65 B IR
167K F1 TkBa BERR 16K - 3, 301 HSPATA 3
IS TEBE RS T 5 S0 HO2 4ilidh TRAF2 76 [
FXTFe ik p65 BERRIL /KA1 IkBa BAEIR ALK P-4
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N, 42 R 40 I HSPATA 36 3k n] i i ) il
TRAF2/NF-«B {55 10 #2035 i 48075 T 19 HOc2 4l
i

Zi Lk , HSPALA fE Sk S 3R B8 T 19 K B
LA HO 2 v 223K T iy , 41 ] 2 1K BB A8 A0 ik
ST A AN B0 , 4 AT 1 B AIR TNF - (IL-
6 IL-1B 5+ & LDH (CK {1, i/ 4 g 1=, HoAR
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Effect and mechanism of HSPA1A on apoptosis of H9c2

cardiomyocytes in hypoxic environment
Li Xiaoling' , Zhong Xiaolan®
(' Dept of Pharmacy, *Dept of Cardiovascular Medicine, The Second Affiliated Hospital
of Xinjiang Medical University, Urumqi 830063 )

Abstract Objective To investigate the effects of heat shock protein 70 ku protein 1A (HSPAIA) on H9¢2 in-
flammation and apoptotic injury in rat cardiomyocytes under hypoxia, and to analyze its mechanism. Methods
H9¢2 cells were treated with normal oxygen ( Nor) and hypoxia (Hyp), and the expression of HSPA1A was detec-
ted by RT-qPCR and Western blot. Normal H9¢2 cells were divided into Nor group (normoxia culture), sh-HS-
PA1A + Nor group (cells transfected with HSPA1A shRNA, normoxia culture) , Hyp group (hypoxia culture) , sh-
HSPA1A + Hyp group ( cells transfected with HSPA1A SHRNA , hypoxia culture) , the expression level of HSPATA
in H9¢2 cells in each group was detected by RT-qPCR and Western blot, the morphology of H9¢2 cells in each
group was observed by inverted microscope, and the activity of H9¢2 cells in each group was detected by CCK-8,
the contents of inflammatory factors tumor necrosis factor-a ( TNF-a) , interleukin(IL) -6, IL-13 and the activities
of myocardial injury markers lactate dehydrogenase (LDH) , creatine kinase ( CK) in the supernatant of H9¢2 cells
were detected by ELISA, apoptosis rate of H9¢2 cells in each group was detected by Annexin V-FITC/PI double
staining, the expression levels of TNF receptor-associated factor 2 ( TRAF2)/nuclear factor kB (NF-kB) pathway-
related proteins in H9¢2 cells of each group were detected by Western blot. Results Compared with Nor group,
the relative expression of HSPATA mRNA and protein in H9¢2 cells in Hyp group after hypoxia induction was sig-
nificantly up-regulated (P <0.05). Compared with Nor group, the number of H9¢2 cells in Hyp group significant-
ly decreased, some cells were wrinkled and disordered, the cell activity significantly decreased (P <0.05), the
contents of TNF-a, 1L-6, IL-1B and the activities of LDH and CK in supernatant significantly increased (P <
0.05) , the cell apoptosis rate significantly increased (P <0.05), the relative expressions of TRAF2 protein and
the phosphorylation level of p65 and inhibitor of nuclear factor kB alpha (IkBa) were significantly up-regulated ( P
<0.05) ; compared with Hyp group, the morphology of H9¢2 cells in sh-HSPATA + Hyp group was improved, the
cell arrangement was more dense, the cell activity significantly increased (P <0.05) , the contents of TNF-o, IL-
6 and IL-1p in supernatant decreased, the activities of LDH and CK significantly decreased (P <0.05), the apop-
tosis rate significantly decreased (P <0.05), the relative expressions of TRAF2 protein and the phosphorylation
level of p65 and IkBa were also significantly down-regulated (P <0.05). Conclusion The expression of HS-
PA1A in rat cardiomyocytes H9¢2 is increased by hypoxia, and inhibition of HSPA1A expression can improve the
hypoxia-induced inflammatory response of H9¢2 cells and reduce apoptosis damage, which may be related to the
regulation of TRAF2/NF-kB pathway.

Key words cardiomyocyte; hypoxia; heat shock protein 70 ku protein 1A ; inflammation ; apoptosis; TNF recep-
tor-associated factor 2 ; nuclear factor kB
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