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Effect of pretreatment of SIRT-shRNA on HI9C2 cardiomyocytes injure induced by anoxia/
reoxygenation and its mechanism Wan Weiguo ,Li Jun,Ye Tianxin ,Chen Xiuhuan ,Yang Bo,Zhang
Cui. Department of Cardiology ,Renmin Hospital of Wuhan University , Wuhan 430060 , China

[ Abstract |
H9C2 cardiomyocytes by RNA interference technology on cell injure induced by anoxia/reoxygenation (A/R)
and its mechanism. Methods H9C2 cardiomyocytes were randomly divided into control ( Con) group,

A/R group, negative control (NC) group and SIRT6-shRNA plasmid-treated group ( shRNA group ).
Survival rate, apoptotic rate, Caspase-3 activity, expression levels of SIRT6, nuclear factor ( NF)-kBp65,

Objective To explore the effect of inhibiting intracellular SIRT6 gene expression in

I-kBa and interleukin(IL) -6 and tumor necrosis factor( TNF) -a in culture medium of H9C2 cardiomyocytes
in four groups were assessed and compared. Results Compared with Con group, survival rate of H9C2
cardiomyocytes and the expression level of I-kBa protein in cytoplasm decreased significantly in A/R
group , apoptotic rate of H9C2 cardiomyocytes, expression levels of SIRT6 mRNA and protein, NF-kBp65
protein in nucleus, [L-6 , TNF-a in culture medium and Caspase-3 activity increased significantly in A/R
group( P <0.05). Compared with A/R group, survival rate of H9C2 cardiomyocytes, expression levels of
SIRT6 mRNA and protein and I-kBa protein in cytoplasm decreased significantly in shRNA group, while
apoptotic rate of H9C2 cardiomyocytes, expression levels of NF-kBp65 protein in nucleus,IL-6 , TNF- in
culture medium and Caspase-3 activity increased significantly in shRNA group ( P < 0. 05). Conclusion
Inhibition of intracellular SIRT6 gene expression in H9C2 cardiomyocytes can promote the secretion of
inflammatory cytokines,activate NF-kB signaling pathway,induce cell apoptosis and aggravate cardiomyocytes
injury induced by A/R.

[ Key words] SIRT6; Anoxia/reoxygenation; Apoptosis; Cardiomyocytes; RNA interference

ML JUEEAE (AMI) J&—Fift 3 F) O I A,
FERAERPET- R IR o R A, W mis B E
IR TR AML, BRI e AR Sl ik L I BE B
IR O % A AN LR SE T AR, (EL P IR

DOI:10.3969/j. issn. 1001-9057.2019. 10. 017

FTH : H K HAAR 54 (F4R) BB H (81500278)
YR A7 : 430060 BIUR 2 REE B oo 148 IR
HIFAEE 9Kk, E-mail ; cuizhang2005@ 126. com

ST O LB I B (/R B4, R BLO R H
FLC R AE D fERERE o Sirtuins (SIRT1 ~ SIRT7 ) & (4
Kt SE—2& NAD * 4K () 21 2 1 2= 2 IR AL i Al ADP
WA N, 2 S PR T 2R A B AE B . R
FEWFFE 27, SIRTO 1] 68 B A 7R Y7 O ML 45 5 s 1Y 7 2L
B ARHFSE R A RNA T4 (RNAL) AR #0161
HIC2 . fLAHHE A SIRTO & K ik , #R H ik 4/ &
A(A/R) BRI HOC2 L ILANIETE T RS20



IR B & 2019 4E 10 H 5 36 %5 10 #  J Clin Intern Med, October 2019, Vol. 36, No. 10 + 705 -

M5 %

LAPRE: KB HOC2 WO LA B B i B 5 A= )
FHABRZ 7] 5 SIRT6-shRNA Fpi iy [ b ¢ 75 Bl &
P EBARA BRZA 7] IRV (Annexin V) -5 81 5L
YOGR (FITC) 4 g 94 T4 250 & B 5& [ Biovision
23] FHES 7 g AR 2000 | Trizol 12457 & | 108 %% 5% 1271
£.F1 SYBR Greenmix ¥y 5 3& [E Invitrogen 2\ ] ; S PL
R SIRT6 i bt KA 5 (NF) -kBp65 HitfA
RBTR B T-xBae FUARFIRITR B B-actin FLIRSE 41
F €[ Santa Cruz 2% w5 KB E 404 & (1L) -6 Fifih
JAIRIEIA T (TNF) -or I S0 2 W PR ( ELISA) 32071
AP e A YRR R A A

PAVIRN

(1) HOC2 ‘Lo WLANMRE S - KL HOC2 JLo LA A% 1
W (3TCHE 95% 0, F15% CO, WtEIRAE & 10%
JEAF IS RO BE IR 58) B o5, e A K R 4F 15 3 ~5 AU
20

(2) 4 Yy 6 2 ml &4 2 x 10° KL HOC2
O NLAIHEA 10% BG4 1L i) DMEM B SR 5L A 6 fL
MR TEIE R A T IRl . F U] 5 F AR BT 1A 12 ik
Tr¥e e, 4 h )5 G FREE 2 d JR7EDO0 WA H s
RGO, R 24 A 2 e e R . SIRT6-shRNA
BORLAEANAE A AT AR IR Sr (5 H 1, Fe e i i) 4
MIFEDO G IR T Rk,

(3).CWLAH A ) A SMEEAEL T/R AL ELC JULAH i 7
A/R BERY  BDL R AU TR A Tyrode” s B4 1E
A8 JULA LB R o 35 FR BB A i A A 32 Hh
LAY M &b, T 37 CHEIRA NI 20E A& 95% N,
5% CO, TR G AU O LA ; B0 52 52 T IE
) Tyrode” s ¥ E il 4y Tyrode” s W , #5577 MR
BT 37 CH 95% 0,1 5% CO,RASMRNIE IR
BFEOLANML 2 h HAPIE R A Tyrode” s ¥ £, 7 NaCl
129. 5 mmol/L KCI 10. 0 mmol/L NaH,PO, 0.9 mmol/L
NaHCO; 20 mmol/L ,CaCl, 1.8 mmol/1. MgSO, 1.2 mmol/L
B L WK B £ i B2 (HEPES) 20 mmol/L. #j %5 4%
55 mmol/L,pH =7. 4, Hi5EH & 95% 0,F1 5% CO, [
RESMMWA 1 h, SRR Tyrode’ s ¥ £ % NaCl
98.5 mmol/L KCI 10. 0 mmol/L NaH,PO, 0.9 mmol/L
NaHCO; 6.0 mmol/L CaCl, 1.8 mmol/L MgSO,1.2 mmol/L
FLERSN 40 mmol/L HEPES 20 mmol/L,pH =6. 8, i Jt
A 95% N, H15% CO, BIRA S RMA 1h,

(4) 5041 K HOC2 . ULAM I BEML > A AT 4 4.
IEH X HRZH (Con 41) 45 DMEM B 573 546 1E Y
Tyrode’ s ¥ % 1E % 77 UH % s A/R 41 HOC2 .0 JUL 4 i

B 3 h PR A2 b BAPEXS IRZL(NC 41) : HOC2 (iU
20 e e B X B SIRT6-shRNA BORLAS G148 3 h 152
402 h; SIRT6-shRNA 41 ( shRNA 1) : HOC2 .0 L 40
L SIRT6-shRNA JFokiJ5 k4, 3 h HE A 2 h,

(5) HOC2 O LA M A7 300 & - 4% 106 W] 43 2R H]
CCK-8 3L & HOC2 0> L0 M A7 15 2 . 45 W % B
(OD) B R R/INAT )42 ) e HOC2 0 JULAH T T, 4 i
FEH (%) = (T4 0D (/%) B2 -1 0D
{H) x100% |

(6) W20 M4SN 452 HOC2 o LA ML 0 7% .
HRAE AnnexinV-FITC 20 Jifd i T 45 0 12050) & B6 A 45, K
WA LA L AnnexinV-FITC FIai AL Py g (PT) i
Frbmic , SR 05 2R FH it =X 4 ARG DU 4% 20 HOC2 .0 L4
MLPAT=A, BT (%) = BRI T3 (%) + 1
FTER(%) .

(7)ELISA iEAG IO LA M s R TL-6 F1 TNF -«
K- W48 TL-6 1 TNF-o ELISA 3205 £ 156 B - 4 ) 1F
i Tyrode’ s i /P TL-6 il TNF-o ¥ JE

(8) 2P Jpt K & -3 ( Caspase-3 ) i 1 5 I - AR 418
Caspase-3 {877 & Ui HH 45 2.0 JL4E i f Caspase-3 1
T 1, d 28 FH AR A3 B 405 nm 2 K AR OD
Caspase-3 fI5EME = B FL OD {H/ 235 AT ERSL OD {H.,

(9) 52 W 28 06 & & 00 5 )% R G R
(Real-time RT-PCR) : 2R i # L J7 V5 $2 045 52 36 4 .0
LA RNA 5, 38 i 300 5% S A2 7 cDNA B, RS
M SYBR Green i 7| &5 1 150 W 43 4 4 3x £2 DNA,
SIRT6 ( GenBank Accession No NM181586) 1% 5| ¥ ¢
5. EiEs1# R 5° -GGCCTTTGTTTACCCCTTCT-3" |, |
W75l % & 5° -TCCTCCCCTTAGCCCCAT-3’ , GAPDH
( GenBank Accession No NM017008) (15| ¥ /%% . L 1if
519 & 5’ -GACAACTTTGGCTCGTGGA-3 ", FiiF 5|4
A 57 -ATGCAGGGGTTCTGG-3’

(10) & [ i3 B 35 3 ( Western blot) % il SIRT6 .
NF-kBp65 2 1-kBow 5 [ 334 : PR HCAH I N 1 28 1 T
5 e e, 45 0 1) 2 3 RE il 2R AT T e L R B
(SDS) - PV Tt i ( PAGE ) B i H Uk A JIsE | R e |
M A58 IR E AT 2 RO R B E R . R Leica
BAF sy Hras R — P BEAS B SIRT6: 1: 500
NF-kBp65 :1:500;1-kBax : 1: 500 ; B-actin; 1: 1 000,

3. Guit oAb H: W SPSS 13. 0 B ik Ar gt o
Pro FFEIESARTHRTORLL & + 5 R0, IR Ho AL
KHBHRTT Z 08, LA P<0.05 h2E5mA 504
2

& R

1. HOC2 .0 JULAH i 1) i Y4 %2 . SIRT6-shRNA J5i ki E



- 706 -

Il PR A B 5 2019 4F 10 H % 36 455

HOC2 0> LAR M N 1T LAk st (oo e i 1, 5 g il oh
Y 20 AR 90 W BB T ek, ORI Y HOC2 L0 ilL
Y 48h J5 AL YL R (77.6 +4.9) % UL 1,

M1

10" 10° 10° 10°
FL1-H
A B

JRRI G HOC2 oL 48 h 5 ISR [ A 5t

1
WUBET S YL HOC2 L0 VLA L st 7 Ry G (85 5 ( x 200) 5
B 2 i =AM A ORI A e R

2.4 2 H9C2 0> LN A7 35 R AH T R g
TE A/R i ,4 21 HOC2 .00 B IO A7 15 R EL i 22 5 o 4

P X (P>0.05) . 1 A/R J5,A/R 41 HOC2 .0l
MM A AF IS R B AT Con 4 (P <0.05) ;shRNA 4
HOC2 .0 AN A7 R B AL T A/R 41 (P <0.05) ;
A/R A NC 2] HOC2 .0 JJLAH I A9 A7 36 R Hu A, 22 57
TGt FE X (P >0.05), 5 Con 4L, A/R 5%
HOC2 .0 WAL A T B B & (P <0.05) ;5 A/R
40 b4, shRNA 4] HOC2 .0 ILAH i A 3 7= 3 0 g T v
(P<0.05) ; A/R 41 A1 NC 4] HOC2 .> LA A R 1= %
P2 It 2# (P >0.05) . WLIE 2 Figk 1,
3.4 4 HOC2 0> L4 g SIRT6 \NF-kBp65 % I-kBa
RIRIKFE e #E 5 Con 2 HbHE, A/R 2.0 LA i SIRT6
mRNA FIHE A0 NF-xBp65 3 1 &35 7K 1B
N, HOC2 L LA Hh 1-kBo 25 H AR TKKF- 2
WK (P <0.05) ;5 A/R 41 He#,shRNA £ HOC2 .
L4 g SIRT6 mRNA F1& [ [ HOC2 .0 LA it 3¢ v
I-kBou B [ 238 7K -3 B 5 B AIG, HOC2 0 LA i A%
NF-kBp65  H&KIB /K- I (P <0.05) ;A/R 41
FINCZLHO C2.05 L4 I SIRT6 mRNA #1185 [ Sz NF-«B |

o
L e

Ll

10° 10" 10* 10° 10° 10° 10" 10* 10° 10°
Annexin V Annexin V
A B

10 #J J Clin Intern Med, October 2019, Vol. 36, No. 10
R1 44 HIC2 O LA AYAF TG AP T H R
(n=8,% ,x £5)
VaLES

ZH 5 T

2H 5 AR 2 i VR e
Con £ 100.00 0. 00 100.00 0. 00 3.46 +0.45
A/R 4 99.19 +4.03 45.23 £6.12° 40.11 £5.23®
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