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1) AAVShNC( 1 x10™ ve/ml) . ELISA
( ) ; I ¢TNI.CKMB.Mb.LDH
( cardiac troponin I ¢TNI) . MB MDA.SOD.GSH.IL4B.IL-6 TNF-w« o
( creatine kinase MB isoenzyme CKMB) . 1.2.4 HE
( myoglobin Mb) . ( lactate dehydrogen— 4% 48 h N o
ase LDH) .| ( malondialdehyde MDA) . .
( superoxide dismutases SOD) . o
( glutathione GSH) . ( interleukin IL) - 1.2.5 DCFH-DA
13.IL-6 . o( tumor necrosis factor-o ROS
TNF-a) ELISA o ROS DCFH-
; ( reactive oxygen species ROS) DA 30 min. PBS
; DAPI 10 mino.
.qRT-PCR ( o
) ; .SUMO 1.2.6 qRT-PCR SENPH HIF «
Epigentek ; SENP- mRNA
1 GAPDH Abcam ; RNA cDNA cDNA
HIFHd o R&D Systems o qRT-PCR . SENP4 2 5AG-
1.2 CAGTGCTTGATTCCGTAG-3" 5" ITCTTT-
1.2.1 32 SD GTCCAGCGTTTCAC3". HIFd« : 5" TGT-
4 JCIH . GGATAGCGATATGGTCAA-3~ 5°CT
( AAV-shNC) SENP4 shRNA CTTTCC TGCTCTGTCTGGT3". B-actin
( AAV-shSENPH) 8 : 5-CCCGCGAGTACAACCTTCTT3" :
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8 min: 4 min 55 C 30s 72 C 30 s. B-actin
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X+ ¢TNI. CKMB. Mb LDH (t =
t -18.123 P <0.05; ¢t = -36.267 P <0.05; ¢ =
LSD . P< -24.651 P<0.05; ¢t = -29.351 P<0.05)
0. 05 o CIH AAV-shSENPH ¢TNI. CKMB. Mb
5 LDH (1=6.011 P<0.05;:=12.529 P<
0.05;¢t=8.436 P <0.05;¢t=10.431 P<0.05) ,
2.1 2,
CIH LVEDD  LVESD (t=-16.690 P 2.4
<0.05;t= -13.682 P <0.05) LVEF  LVFS CIH DCFH-DA
(t=6.035 P<0.05;t=8.773 P <0.05) , ROS ; CIH AAV-
CIH AAV-shSENP4 LVEDD shSENP4 DCFH-DA
LVESD (t=5.477 P<0.05;t=5.519 P< ROS ( 2). CIH
0.05) LVEF LVFS (t=-3.406 P<0.05;¢ MDA.IL4B.IL-6 TNF-«
= -6.327 P<0.05) , 1. (t=-14.921 P <0.05;t= -37.497 P <
2.2 0.05;¢t = -41.421 P<0.05;¢t= -15.313 P <
0.05) GSH SOD (t=10.265 P<
. CIH AAV-shNC 0.05;:=17.947 P <0.05) , CIH AAV-
shSENPH MDA, IL4B.IL-6
o AAV-shSENPH TNF-« (1=6.633 P<0.05;:=9.616 P<
N o 1. 0.05;¢t=8.109 P<0.05;t=7.371 P<0.05) GSH
2.3 ¢TNI.CKMB.Mb LDH SOD (t=-4.161 P<0.05;¢ =
CIH -11.498 P <0.05) . 3.
1 LVEDD.LVESD.LVEF  LVFS (n=8 x+s)
LVEDD ( mm) LVESD ( mm) LVEF (%) LVFS (%)
4.85 +0.34 3.97+0.42 80.26 +5.20 67.22 +4.66
CIH 7.24 £0.217 6.78 +0.40" 62.23 £6.69" 44.96 £5.45"
AAV-shNC 7.08 £0.39 6.88 £0.43 63.49 £5.99 47.53 +3.31
AAV-shSENP- 5.73 +0.75* 5.21 £0.70* 72.02 +4.63% 58.78 £2.90"
;" P<0.05; CIH :*P<0.05
1 HE %200
2 ¢INI.CKMB.Mb  LDH (n=8 xts)
¢TNI( ng/ml) CKMB( U/L) Mb( U/L) LDH( U/L)
1.27 £0.23 962.22 +53.83 52.16 +7.78 1174.27 +66. 13
CIH 6.45+0.77" 2269.13 +65.55" 183.06 +12.85" 2 486.80 +107.82"
AAVhNC 6.92 +0.62 2 260.54 +92.67 173.96 +8.78 2438.38 +111.74
AAV-shSENP4 4.25 +0.69* 1722.64 +87.92* 117.35 +17. 89" 1.884.39 +122.71*
;" P<0.05; CIH :*P<0.05
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3 MDA.SOD.GSH.IL4B.IL-6 TNF- (n=8 x+s)
MDA ( pmol/g) SOD( U/mg) GSH( pwmol /g) IL4B ( ng/ml) IL-6 ( ng/ml) TNF-a ( ng/ml)
3.88 +0.52 183.73 £11.25 49.80 +3.38 35.14 +3.14 26.46 +2.27 13.41 +2.36
CIH 9.69 £0.97" 89.94 £9.58" 31.79 £3.63" 187.31 =11.04"  294.48 =18.16" 52.54 £6.85"
AAVShNC 10.06 +1.37 92.64 +7.97 30.94 5. 15 185.62 +17.93 298.01 +15. 64 56.99 +8.37
AAV-shSENPH 6.25 +1.08" 144.91 +9. 54" 40.08 +4.31" 113.49 +18.70"  228.11 =14.36" 32.03 +3.93"
1" P<0.05; CIH :*P<0.05
2 DCFH-DA ROS x 200
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The role of SENP- in chronic intermittent hypoxia induced

myocardial injury in rats
Jia Yuanhang Tan Xiaowu Chen Lin Tu Rongfang Zhou Fang
( Dept of Respiratory and Critical Care Medicine The Second Affiliated Hospital
Hengyang Medical School University of South China Hengyang 421001)

Abstract Objective To investigate the effects and mechanism of small ubiquitindike modifier ( SUMO) specific
proteinased ( SENP-) on chronic intermittent hypoxia ( CIH) induced myocardial injury in rats. Methods 32
male SD rats were randomly divided into: control group CIH group negative control adeno-associated virus interven—
tion group ( AAV-shNC) and SENP- shRNA adeno-associated virus intervention group ( AAV-shSENP-) with 8
rats in each group. After 6 weeks of CIH induction echocardiography was performed. The levels of cardiac troponin
I (¢TNI) creatine kinase MB isoenzyme ( CKMB) myoglobin ( Mb) lactate dehydrogenase ( LDH) in serum and
malondialdehyde ( MDA) uperoxide dismutases ( SOD) glutathione ( GSH) interleukin( IL) 48 IL-6 and tumor
necrosis factor-o( TNF-ot) in myocardial tissue were detected by ELISA. The pathological changes of myocardial tis—
sue was observed by HE staining. The reactive oxygen species ( ROS) level in myocardial tissue was detected by
DCFH-DA fluorescence probe labeling. The small ubiquitindike modifier ( SUMO) level of hypoxia inducible factor—
la ( HIFd ) protein in myocardial tissue was detected by kit. The mRNA and protein levels of SENP- and HIF-
la in myocardial tissue were detected by qRT-PCR and Western blot. Results Compared with the control group

the pathological damage of myocardial tissue in CIH group was serious the levels of left ventricular end diastolic
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diameter ( LVEDD) left ventricular end systolic dimension ( LVESD) and serum ¢TNI CKMB Mb and LDH signif-
icantly increased ( P <0.05) and the levels of ROS MDA ILH4B IL-6 TNF-a and the mRNA and protein levels
of SENPH and HIFH « in myocardial tissue also significantly increased ( P <0.05) while the levels of LVEF
LVFS serum GSH and SOD significantly decreased ( P <0.05) and the SUMOylates level of HIFd o protein in
myocardial tissue also significantly decreased ( P <0.05) . Compared with CIH group AAV-shSENP- group had
less myocardial pathological damage the levels of LVEDD LVESD and serum ¢TNI CKMB Mb and LDH signifi—
cantly decreased ( P <0.05) and the levels of ROS MDA ILHB L6 TNF-a and the mRNA and protein levels of
SENP- and HIFH « in myocardial tissue also significantly decreased ( P <0. 05) the levels of LVEF LVFS serum
GSH and SOD significantly increased ( P <0.05) and the SUMOylates level of HIFH o protein in myocardial tissue
also significantly decreased ( P <0.05) . Conclusion Inhibition of SENP- expression can alleviate CIH induced
myocarditis and oxidative stress in rats improve myocardial injury and cardiac dysfunction and its mechanism may
be related to the improvement of HIF4 o SUMOylates level thus inhibiting HIFd o expression.

Key words chronic intermittent hypoxia; small ubiquitindike modifier-specific protease-1; myocardial injury; hy—

poxia inducible factord o



