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[# ZE] H®: RN ZREBER 2RO L (SENP-1) /MRETESH T la (HIF-1a) i #%
Xif 1 P ) PR AR A (CTHD 385 5 R BRI A P4 Bz 300 03 i s o, ) W] HC AR OGAPE JH LR . ek SD R BB
BLA Xt BB A CIH AL, FRK R4l 2. 4706 J8 3BT S04l , A4 8 N, CIHA KA T
CIH b #EAT CIH 55, il 45 B 28 4 B B 0 W2 B 45 AR08 2R 5 i (OSAHS) L8, X B K Bl 2 57
TR AAREE o T ) A 25 2 K BRI T AN I 2 B Bk 0 2 . HE Y 60 0058 45 20 K B 3= 30 ik o, 4
050G B0, SR FH B G e B U8 (ELISA) kil 4 4 K R v o — b/ (NO) . W FE 1
(ET-1). mEMMAWRET (VWF) FmtEiEEA (TM) KF, Western blotting 35 K I % 2H K B
My 3 Bl k2 21 SENP-1, HIF-la FILAE N A K F A (VEGFA) & HRIKAKF . IS KR
F KN A (rAECs), £ SENP-1 shRNA @i (sh-SENP-1) &Y 4 SENP-1 H PR R 35 (1
rAECs A Mabk, >R CTH o5 & 57 14 N R 0 Me Bt iR A, 434 CIH 4 . CIH+sh-NC 41/ CTH+
sh-SENP-141, 75 Bxf B2 . CCK-8 A0 I 45 21 241 M 14 5 05 Pk, ELTSA B4 I 4% 41 20 o 35 57 10l b 3L iR
& (LDH) W&V 4ifiih NO, ET-1. W (MDA) KV Ay B i (SOD) W&, i
YN I AR AG I 4% 2 40 I 7%, Western blotting ¥ 46 1 £ 20 40 Jifg b SENP-1, HIF-1a M1 VEGFA #H H
TIRKF, &R WiECIHIE SR RMER, SXBA i, CIH 4K R 3 3h bk B2 Hop R 1 1
R T NO KSE B AL (P<<0.05), i H ET-1. vWF 1 TM 7K ¥ K i 3 2 bk 41 41
SENP-1, HIF-la Ml VEGFA # 1R kKFZ W IHE (P<<0.05), 5% B4 AL, CIH 2H 40 i % 58 0%
PR (P<<0.05), 4 ss 9% L b LDH G M X 40 b ET-1. MDA K- 40 i - % It w (P<
0.05), 4HH P NO K H1 SOD 3% PE Ak (P<<0.05), SENP-1, HIF-la #1 VEGFA % 4 2 15 K F 7
B (P<<0.05); 5 CIH# L%, CIH+sh-SENP-1 ZH 40 Mg 845 1% ¥ s (P<<0.05), #ifisss b
LDH & P X 4 frh ET-1. MDA /K- F40 i 3 T2 B (P<<0.05), 48l vh NO 7K #l SOD i 1 I+
# (P<<0.05), SENP-1, HIF-la il VEGFA & [ Rk K FREML (P<<0.05). 45 : SENP-1/HIF-«
e CIH 55 0 K BN = sl Bk 45 41 20 b i B2 Ak, DT8R SENP-1 263K m] % CTH 75 5 19 I 3 N J%
AR, AR AL AT RE S R 8 SENP-1/HIF -o 38 #%35 fb K 4 5% .
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Effect of SENP-1/HIF-1a pathway on vascular endothelial
injury in rats with chronic intermittent hypoxia

JTA Yuanhang, JIANG Yixia, HE Zhenhua, CHEN Lin, ZHOU Fang
(Department of Respiratory and Critical Care Medicine, Second Affiliated Hospital, Hengyang Medical
School, University of South China, Hengyang 421001, China)

ABSTRACT Objective: To discuss the effect of the small ubiquitin-like modifier-specific protease 1
(SENP-1) /hypoxia-inducible factor 1a (HIF-1a) pathway on chronic intermittent hypoxia (CIH) -induced
vascular endothelial injury in the rats, and to clarify the related mechanism. Methods: The SD rats were
randomly divided into control group and CIH group, and then the rats in each group were further divided
into 2, 4, and 6-week subgroups, and there were 8 rats in each subgroup. The rats in CIH group were
exposed to CIH in a CIH chamber to induce CIH and create the obstructive sleep apnea hypopnea syndrome
(OSAHS) models, while the rats in control group were exposed to normoxic conditions. The serum and
thoracic aorta tissue of the rats in various groups were collected at each time point. HE staining was used to
observe the thoracic aorta vascular injury of the rats in various groups; ELISA method was used to detect
the levels of nitric oxide (NO), endothelin-1 (ET-1), von Willebrand factor (vWF), and thrombomodulin
(TM) in serum of the rats in various groups; Western blotting method was used to detect the expression
levels of SENP-1, HIF-1a, and vascular endothelial growth factor A (VEGFA) proteins in thoracic aorta
tissue of the rats in various groups. In vitro, the aortic endothelial cells (rAECs) of the rats were cultured
and infected with SENP-1 shRNA adenovirus (sh-SENP-1) to construct the cell line with low expression of
SENP-1. The CIH was used to induce the vascular endothelial cell injury, and the cells were divided into
CIH group, CIH-+sh-NC group, and CIH+sh-SENP-1 group; control group was set up separately.
CCK-8 method was used to detect the proliferation activities of the cells in various groups; ELISA method
was used to detect the activities of lactate dehydrogenase (LLDH) in the supernatant and the levels of
NO, ET-1, malondialdehyde (MDA), and activities of superoxide dismutase (SOD) in the cells in
various groups; flow cytometry was used to detect the apoptotic rates of the cells in various groups;
Western blotting method was used to detect the expression levels of SENP-1, HIF-la, and VEGFA
proteins in the cells in various groups. Results: With the extension of CIH induction time, compared with
control group, the thoracic aorta endothelium in CIH group gradually became rough and significantly
thickened, the level of serum NO of the rats in CIH group was decreased (P<Z0.05) , and the levels of
serum ET-1, vWF, and TM, and the expression levels of SENP-1, HIF-la, and VEGFA proteins in
thoracic aorta tissue were increased (P<C0.05). Compared with control group, the proliferation activity of
the cells in CIH group was decreased (P<Z0.05), the LDH activity in the supernatant, the levels of ET-1,
MDA, and the apoptotic rate in the cells were increased (P<C0.05), while the levels of NO and activity of
SOD in the cells were decreased (P<C0.05), and the expression levels of SENP-1, HIF-1a, and VEGFA
proteins in the cells were increased (P<C0.05). Compared with CIH group, the proliferation activity of
cells in CIH+sh-SENP-1 group was increased (P<C0.05) , the activity of LDH in the supernatant, the
levels of ET-1, MDA, and the apoptotic rate of the cells were decreased (P<C0.05), while the level of NO
and activity of SOD in the cells were increased (P<Z0.05), and the expression levels of SENP-1, HIF-1a,
and VEGFA proteins were decreased (P<C0.05). Conclusion: The SENP-1/HIF-1la pathway is highly
activated in the thoracic aorta injury tissue of the rats induced by CIH. Silencing SENP-1 expression can
reduce CIH-induced vascular endothelial cell injury, and its mechanism may be related to downregulating
the activation level of SENP-1/HIF-1a pathway.
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5 O S T o (1 T = I i (1
(obstructive  sleep  apnea-hypopnea
OSAHS) 2 — 2 [ B¢ i 4 50 09 w8y 452 B {1 e =
g1 AL A 12 P ) P R 4L (chronic intermittent
hypoxia, CIH) i -5 2 b iR 25 1 2K AL s,
VRIS N R 05 . OSAHS J& i I K . g2 o
A SEE O A O B A R e Y A S fE B R
OASHS 75 I8 N B 5405 51 19 9 B 2 RE B 15 5
U IR LA 90 09 114 R A DD R R A AL
) AN WA Lk = A R IE TR E . CTH 2 OSAHS
B 2 B B AR AL, DR B0 SR AR R S AT
PR 0 A R A OGSk R
CIH 7] 3 7% L A 5 % A F 1o (hypoxic inducible
factor-la, HIF-loa), JinHEE 3= 3l ik P9 K2 4 j i 08 1
M. Mz BB M (small ubiquitin-like
modifier, SUMO) J&—ff§ll i )5 21, HIF-la#%
SUMO A A& i Ji7 15 1R K 2 240 ), 1 SUMO 45 5
P& 1 (SUMO specific protease-1, SENP-1)
fik 0% 3l 1 25 SUMO fb 1 38 HIF-1o 9 822 .
SENP-1/HIF-1e {5 5 i #7552l Bk - 3 L
20 Ff AL SR B AE RN BE T A0 A i A A R
hREEMEM . XF SENP-1/HIF-la {5 58
HTE OSAHS MUASE N B2 A6 b BT 52 [ P9 40 1 oK L
i H o A BE ST T G 3 W) S5 A AR i S 56 IR T
SENP-1/HIF-1a fF 5 38 # 78 OSAHS Ifil 8 P 1z 54 1
BIVE T, g el PR R P 2 A 55 ) BB A 4l

1 MBR57FE

1.1 %3 SPFZSD K48 H, MEtE,
i8R, K 250~300 g, MM = ks YA
FRAFEEMEE, sh P T IES . SYXK (%)
2018-0069. T M ¢ = W E (23+£1) C. W JE
50%~55 Yo A1 B 6 B 4% 12 h &5 1 F & R P 4
FR1JH.

1.2 2Z2EMNPRE KEFEDKAEZAM (rat
aortic endothelial cells, rAECs) W H &I & i 7%
A R A R A W . SENP-1 48 & % RNA  (short
hairpin RNA, shRNA) J %5 # (pShuttle-CMV-
sh-SENP-1, sh-SENP-1) K H ¥ %t B R %
(pShuttle-CMV-sh-NC, sh-NC) 3 18 4= 9 £ &
(b)) AMRAE ML, JIRESEHESR

syndrome,

1X10"PFU-mL ' 4 1ML . DMEM £ 3% 2 Al
[ & F g B 9% B Gibco A Hl, — % L% (nitric
oxide, NO) &kl & (s . KRN
J % 1 (endothelin-1, ET-1) i 1 %58 W% B it 5
(enzyme-linked immunosorbent assay, ELISA) K
Wt ogn & KRB B M & R B (von
Willebrand factor, vWF) ELISA &7 & . K
UMMM &E 1 (thrombomodulin, TM) ELISA#:
MR & . R FLRR I 28 (lactate dehydrogenase,
LDH) ELISA # i i 7% & . 40 s N — &
(malondialdehyde, MDA) # il i 5 & (HOHR %)
A8 E ALY AL (superoxide dismutase, SOD)
K iAsn & (NBT ¥E) A b fg ik 4 W B E0R
PR 2y, SENP-1HUK . M N KA KB 5 A
(vascular endothelial growth factor A, VEGFA) #t
PR GAPDH #4811 F 3% [€ Abcam 24 ®] , HIF-la
Pk [ 2% E R&D Systems A 7w, CCK-8ik £ .
First Strand ¢cDNA Synthesis Kit Il 5 27 %€ 4 /K 4=
YR A BR AR, S22 E i PCR (real-time
fluorescence quantitative PCR, RT-qPCR) 7| &
W H H A TaKaRa /2y \) . S1008 [H) & 48 ik B 8 il &
St 1100-S7 B Z E2 fe e A F i £ BB = A A A R
v dl, RT-6100 B bR AL [ 3¢ F Rayto A F], CFX
Connct %)t 2 & PCR U H 3 [# Bio-rad 24 #],
C2 ot 3t & WM B M E100 R M B A B A
Nikon 28 7], CytoFLEX ¥t =U 40 Mg 4% Wy H 3¢ [
Beckman Coulter 24 &), Heracell™ Vios 250i CO, %
FERW A 2€ E Thermo Fisher A 7], BV-2 3 F HL ¥k
1T BB ZE 4R R AR YR R W, MouseOx
Jc A Bk A A H 36 B STARR Life Sciences
YN

1.3 OSAHS X AARB #1448 H SD K FEHL >
AR CTHA, PR R 2, 45016
SAHHE S, BV S H ., S H ik (7]
Y I, ¥ CTH ZH R BUBCA TR BPEAR e rp, 6
HIRETT, mfe N AR TRMAR, S 4 min, fff
AN SE MRS 8.5% , 4E+F 1 min; FfJS 2 min i
TN, EANIRE ER SR CREKEIRE 2
21%) FF4E+F 1 min, & IXPEH 8 min, & K FFLE
8ho XfMAH KEETHAEEM D, ¥MEFE.
BT CIHE R 2, 46y, RT3 IR EL I %
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BT B PR IR AL AT A5 A R B, WA A AL I AR S 3 ik
MY, $H BT TOR TR .

1.4 HEZENKABAXRKMEIHRERFAER
AEI BUBCREE 24 hi KB ESh kA8, &
BE K, AR, YA AR (4 pum) B
TTRAEE BN 2K 5, ITHE G, BiKE A,
F A T R RN 3 3h Ik 4 S B A R .
1.5 meBirfRAERFE KrAECSH# T
DMEM #5FHevh, Bi 3246 21 7y 37 “CHI 5 %6CO,0
20 H % IR F] 90 Yo i AT AR AR, BB 2 AR X 8K
A K rAECs PAERFL 12X 10° 4> 40 MY 1) 35 B 32 7 T
6 FLAN s FE A P, A B $ R 100 Y sh-NC
Al sh-SENP-1 955 85 2 AR HE 17 B Sk gy, % 41 g
43 sh-NC 21 fll sh-SENP-1 41, 55 &% AN ik47 40 2 Y
rAECs 25 4. 5 30 minJ5 B HLds F 5L, 4ks:
Ki 9% 24 ho R RT-qPCR % fil Western blotting 7
K I % 27 8% Y4 5 rAECs H SENP-1 mRNA Fil & H
FBAKTF, BUEEACE,

1.6 REFARMERGBERRNERLSE FOTH
KW rAECs, 2R A CTH i S #5715 P 52 41 i 44
ik AL R A0 S FR A O, CIH &4
20% O, 138 15 min, 1 % O, 3% 5 min I 1 1
W, BN 3RS, H59% 24 he ¥4 rAECs 43 X)
M (R EMAHE) , CIH4 (CIHES 24 h) |
CIH+sh-NC 41 (&%t sh-NC %5 % 5 CIH i %
24 h) Ml CIH+sh-SENP-1 20 (/& %t sh-SENP-1 Jit
S fE CIHIBE S 24 h)

1.7 RT-qPCR % # @ & 48 %8 j& + SENP-1 mRNA
BT WESAMMITIE, ZEERNA, &3
i W S RN M B AR R cDNA, R SRR R
25°C. 5min, 42°C. 30 min, 8 °C. 5s., LA
cDNA J#it, GAPDH NN Z, #:47 PCRY 1,
PSR T, 95°C, 30s; 95°C, 155, 60°C,
30s, 40P HE¥R; 65°C>95°C, HIHiR0.5°C, *
E—WRFNES . RA2 LT H &£ A9 h
SENP-1 mRNA & ik /K. 51#F %) . SENP-1,
F 5-CCAGCATTTTAACTAACCAGGAAC-3,
R 5-GCTAAGTTATCTGGCTGATGTGG-3';
GAPDH, F 5-TGACGTGGACATCCGCAAAG-3,
R 5-CTGGAAGGTGGACAGCGAGG-3,

1.8 CCK-8#k#&m&mpnigslEn W4
rAECs, i HRAFFL 1< 10° 4~ 4i B i4 % 1 12 Fh % 96 fL
MR SR AR, RIS E A AL, A 3R AL,

FE 37 °C. 5% CO, 4035 3248 th 15 3% 2 70 % Al A i
#E47 CIH %5 5 24 ho #2074 hm) &L P A 10 pL.
CCK-8¥ W, WHE 4h)5, FBEFAR{UK M 450 nm
WA (A) {H. RIS EE= (LKA
AE—=HLAME) / (NEBRAAMHE AL
Aff) X100%.

1.9 ELISA % #al &4 X & & & + NO.ET-1,
vWF.TM K & 48 fi 3% 3k L% + LDH it Fe 2 b,
P NO.ET-1.MDA & -F & SOD ##  HU45 41 KR
IR U8B S W 1 N SR 2t O = o NI 7
ELISA 250 & v W] 5 e AT #24E , R 0 e b A3 &
S FL A A, MR AR o 2T A 4L K R Y
NO. ET-1. vWF il TM /K, 48 5% L
LDH &M, 4ifid NO, ET-1. MDA K1 SOD
TGk

1.10 AmXmebtniameAcd: ndim
SR SR = O O S
2X10'mL™", B 500 pl 2 40 Ml , fim A 195 pL
Annexin V-FITC#5&W, FAKKINAS wl. Annexin
V-FITC #1 10 pL 84k 7§ 5 (propidium iodide, PI)
PO ERRIRS), EiEOLIFE 10 min, ALK
TR, Q2-1 G FR AL A 1 458 405 1% 4 B
Q2-2 G Ry W 01 08 T 5 R AL 40 L, Q2-3 4 (R
TEH AN, Q2-4 ZBR S BN U T AR M . 4 E T
FA%) =Q 2R MMM A 7% +Q2-4 L R4
ASE,

1.11 Western blotting # # #| &40 X & M £ 3 Ik
40 4% F= £ I+ SENP-1.HIF-1a #= VEGFA & & %
BARE W AS AR U o Bl bk 4 2R 5 20 4 A TIE
VE, RBCEEA, HTEAWENE . EFEC K
WASE B, &R TN A e UK, B
PVDF &, 5% Wi fg 4= w3 3 i1, 43 50 m A — it
SENP-1#ifk (1:1000), HIF-ledifk (1:1000),
VEGFA¥A (1:1000) MIGAPDH¥A (1:1000)
i BEZE vh W R E L I OA B RR MR i A Ak
(horseradish peroxidase, HRP) #5ic IgG — ¥t
(1:10000) M&BEE, vEik, #HTPRO6. R
FH Alpha B B 3 8 B4 23 B 09 88 3 %00 R B {E
R HMEAREKE., HMEAREKE=HM
S IR B/ N 28 B 50 KA .

1.12 %% 5% R SPSS 19. 048 it b7
Gt o, FARRIMmEF NO, ET-1. vWF
FTM 7K K g 3 8 ik 20 41 SENP-1, HIF-1a fl
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VEGFA & [ R EKF-, SAdimmtt, g4
MRS T LDH &, 440t NO, ET-1,
MDA KA SOD iG ¥, A4 T- %, K414
fifi b SENP-1, HIF-la fl VEGFA & H £ ik K F,
WA IESAAG, Lot Fos, M4 R A B8
PR R ST AR A e R 56, 22 A M RE AR B B L A0 R
FHRR R J7 2250 b, 2 T8 R R 35 500W0 W9 LL 358k
SNK-¢#:5. LI P<<0.05 N2 RA 5145 L.

A B C

2.2 BAXALFF NOET-1.vWF # TM K&
+ CIHES 2R, SxEA ki, CIHAH KR
M NO., ET-1. vWF Hl TM K F 2 % K 4 it
FENX (P>0.05); CIHiER 46 A8, S5RE

2 & B

2.1 BAXSMEIFIRARBEAHBSIAR CIH
WS 2. AR6JREE, X RRLK U 3 sh kA SUE
Sikg otk ERETCHGR, N B G, JC R MR
Jos GXFMRA A, CIH 2 K UM 32 3h Bk 40 4N Kz
HURE , A HES TCIy, B REB B IE, HREE
CIH 5 S I 18] 19 K, CTH 24K BUI 32 3 ik 20 42 43
iz . WK 1.

- L
e
W
2 ; gt
E F

D
A—C: Control group; D—F: CIH group; A, D: 2 weeks; B, E: 4 weeks; C, F: 6 weeks.
Bl 1 7R B A R A4 K R 3 3 Bk 4L SUR BB AR B (HE, X 200)

Fig. 1 Morphology of thoracic aortic tissue of rats in various groups at different time points(HE, X200)

] 5%k 240 A0 CTH 20 2 J& I A, CIH 20k B 35
HNO K FE AL (P<<0.05), 1 ET-1. vWF i
TM AT E (P<0.05), WE#E 1.

#£1 BHAKBMBEF NOET-1.vWF F1 TM k¥

Tab.1 Levelsof NO, ET-1, vWF, and TM in serum of rats in various groups

(n=8, x=+s)

Group NO [c,/(pmol-L7)] ET-1[p,/(mg-L7")] VWF [/ (ng-17)] T™ [,/ (pg-L7)]
Control

2 weeks 37.5244.23 73.75+6.49 1.7240.28 0.87+0.22

4 weeks 39.1244.20 72.954+3.38 1.74+0.31 0.85+0.17

6 weeks 37.65+4.49 70.3143.30 1.7240.37 0.88+0.19
CIH

2 weeks 35.03+4.72 76.504+6.29 1.8140.37 0.9240.18

4 weeks 27.53+6.60" 119.46-+10.84"" 3.3640.50"" 2.08+0.34"

6 weeks 16.23+5.13" 198.63+13.69" 6.68+0.83" 4.45+0.70"

"P<C0.05 compared with 2 weeks in CIH group; “P<C0.05 compared with control group at same time.

2.3 BWAKRAMEFHKRALRF SENP-1. HIF-1a #=
VEGFA & & % KF CIHES 2, 4506 I,
X R R BRI 3 B Bk 20 20 SENP-1. HIF-1a F
VEGFA KL K ER LR IT¥E X (P>
0.05); XM oA, B CIH 75 S i ] #9 4E 4
CIH 4 K B W 3 2f ik 21 21 h SENP-1. HIF-1a Fll
VEGFA # [ £ ik K F & ¥ 7+ /0 (P<<0.05)
L 2,

2.4 SENP-1R % FAZumpemEr 5
25 1 41 f1 sh-NC 41 Lk %, sh-SENP-1 41 4f jg

SENP-1 mRNA Fl 4 1 % 35 K F Bk (P<<0.05)
([l 3A~3C) . CCK-8kA I, 5 x4 i,
CIH £H 40 ffo 3% %8 35 P FE A% (P<<0.05); 5 CIH#4H
Fe#s, CIH+sh-SENP-1 40 403 7 16 v i (P<<
0.05), CIH-+sh-NC 41 2 fifg 5 58 75 4% 22 5% LG8
¥ X (P>0.05) (K3D),

2.5 BAmpEHR LA T LDH F MA@ F
NO.ET-1.MDA K ¥ fe SOD & ¥ 5 X} R4 I
A, CIH 40 40 M 3% 5% 13 b LDH 36 1 K 40 il
ET-1 fl MDA /K ~F F+ & (P<<0.05), 4 fg
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2.0 1 = Control 1.5 =2 Control 2.0 r @ Control x
1 23456 Mr o m CIH . o = CIH o mCIH
SENP-1 S 215 s °s 15¢
. - e~ esesem 76000 T2 - 25 BB
3 2 5 2 5 <
— a, — = — a8
HIF-a e v —— 120000 £~ 1.0 g5 S« 1.0
‘B e Z o 7=
VEGFA == == = wo eunam 40000 %g 0.5 &E £5 05
45 45 o
GAPDH - enas e asan 37000 0
2 4 6 2 4 6 2 4 6
Time (week) Time (week) Time (week)
A B C D

Lane 1—3: Control group; Lane 4—6: CIH group; Lane 1, 4: 2 weeks; Lane 2, 5: 4 weeks; Lane 3, 6: 6 weeks. 'P<<0.05 compared with
control group.

B2 KN[E R A 454K U £ 3 kA 41 % SENP-1.HIF-1a fl VEGFA B H R A B 3k E (A) K EH%&E(B~D)
Fig. 2 Electrophoregram (A) and histograms (B—D) of expressions of SENP-1, HIF-la, and VEGFA proteins in

thoracic aorta tissue of rats in various groups at different time points

1.0 0.8 1.0
5 G
°© <ZC ° g g
2 TE 06 £
> > S
2% 12 3 M B g Ex
&7 05 §~ 04 =205
2c SENP-| " s s 76 000 2 23
=5 24 0.2 58
is GAPDH ™™ e amy 37 000 5 S
0 0
o < A o C A “0\ NS §C Q’\
QW %x\,\*%%\&? e %\\ﬁ%@s{ oo C%X & ’%Qﬁ
ENd & S
o
A B C D

A Expression levels of SENP-1 mRNA in various groups ( "P<C0.05 compared with blank group; “P<0.05 compared with sh-NC group) ;
B: Electrophoregram of expressions of SENP-1 protein in various groups; C: Expression levels of SENP-1 protein in various groups ("P<C
0.05 compared with blank group; ©P<C0.05 compared with sh-NC group); D: Cell proliferation activities in various groups ("P<C0.05
compared with control group; “P<20.05 compared with CIH group).

B3 SENP-1ERHLR% 34 21 40 M 38 78 755

Fig. 3 Infection efficiencies of SENP-1 and proliferation activities of cells in various groups

NO 7K FF1 SOD Wi AR (P<<0.05); 5 CIH4
B, CIH-+sh-SENP-1 2 40 ffd 5 3% %  LDH 3% P
KA ET-1 fl MDA ZKSFREfIR (P<<0.05), 41
fifl b NO KF-#1 SOD W F+#E (P<<0.05), CIH+
sh-NCAH AL b Fik & F6 b5 22 g7 2 L (P>

0.05), W2,

26 BuAampATE HSXHA (7.30%0=E
0.98%) A, CIH 4140 - % (39.21% +
4.94%) FHE (P<<0.05); 5CIH4A L%, CIH+
sh-SENP-1 2H 4fi g 94 12 % (21.62% +3.53%) [

X2 KHAGPMEIES EFS LDHE R AHH NOET-1, MDA K¥Fl SOD ¥ #:

Tab. 2 Activities of LDH in cell culture supernatant and levels of NO, ET-1, MDA and activity of SOD in cells in various
groups (n=3, x%s)
Group LDH[A,/(U-L™)] NO [¢,/(pmol-L™)]  ET-1[p,/ (pg-L™)]  MDA[c,/(pmol-L )] SOD[A,/(U-1.7)]
Control 600.53+48.12 41.52+6.33 499.33460.05 1.28+0.22 17.44+1.57
CIH 1120.85+58.08" 23.18+3.86° 940.50-+100.27 4.64+0.37 9.49+0.82°
CIH+sh-NC 1117.63439.72 24.55+4.01 931.68+71.65 4.53+0.41 9.46+0.79
CIH+sh-SENP-1 758.46+45.05" 37.46+4.81" 646.74-70.50" 2.27+0.34" 14.66+1.49"

"P<C0.05 compared with control group; ~P<Z0.05 compared with CIH group.
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& (P<C0.05) , CIH+sh-NC #H 41 fg ¥ = %
(37.60%+3.92%) #Z R L& it % & X (P>
0.05). WK 4.

2.7 &tafmiF SENP-1.HIF-la # VEGFA & &
AEARE SXPERA A, CIHAHAME S SENP-1,

HIF-1a Ml VEGFA 8 [ &R B K FIHE (P<<0.05);
5 CIH 4 It %, CIH+sh-SENP-1 4 40 ffg
SENP-1. HIF-la Ml VEGFA % [ % ik /K F B %
(P<<0.05), CIH-+sh-NC 20 20 Jfd b |- 3k 4% 96 b5 25
SIS FE L (P>0.05), WKES,

< 1/E1 < 2/E1 < 3/E1 < 4/E1
‘e Taz1 Q22 S Taz1 Q22 N Q2-2 S Taz1 Q22
1028% 2.01% 11.43% 24.53% 11.99% 23.13% 1.18% 12.60%
% % 5 5
Ay By e Ay
L Ja2s Q24 1 azs Q2-4 L Jo2s3 . Jazs Q2-4
3, Js205% : 5.66% 3 |sose% il 14.18% 3 [s023% 15.65% 3 |mere 12.35%
T1028 104 105 108 1076 1028 104 105 108 1076 T1028 104 105 106 107€ 71028 104 105 106 1076
FITC-H FITC-H FITC-H FITC-H
A B C D
A': Control group; B: CIH group; C: CIH+sh-NC group; D: CIH+ sh-SENP-1 group.
B4 w0 AR AR WA 4 40 MR TR
Fig. 4 Apoptotic rates of cells in various groups detected by flow cytometry
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Expression level of protein

Lane 1: Control group; Lane 2: CIH group; Lane 3: CIH-+sh-NC group; Lane 4: CIH-+sh-SENP-1 group. "P<C0.05 compared with control

group; “P<C0.05 compared with CTH group.
& 5
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Fig.5 Electrophoregram (A) and histogram(B) of expressions of SENP-1, HIF-1a, and VEGFA proteins in cells in various

groups detected by Western blotting method
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