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RN K A Bz 40 IR (HUVECs) 6 AREE FR B8 1248 0 24P 4L [ AR 4R IBCERR 4D, 45 T NaHSHF & 225 124811 JyNaHS
Yl 4N EER- 1 FLPE TR (SA B-gal) YL Ly 4N i 2 AL 2%, DAPIZOE Y (ool A gs 1=, Hs EZevl 52 40 Jg s e
A ALEE(XOD). -8 58 A4 1 A Bl (Mn-SOD ) Ak e R M= w8 — A% 15 R i R (N ADPH) S Ak 1l I B0 07 2 (1604, (Lt
R MHUVECs N SODTEPE RS AL SI(H0.) it 25 BIR, S RAIAALL, ZFA N R4 ESA B-galBHHE 2RI 225 2
FHHINP < 0.01), IMNaHS AL HE 8 ] 9D AN USA B-galBH ¥ FIVH T (P < 0.01), SEEEAMLL, ZELN L A1IXOD
MINADPHZE AL B A7 p6 7P i [ 3B B 11, Mn-SODE A ik /b NaHS4] 5 ZAEA A, XODHMIp67rox s [ £ ik ik
/b, Mn-SOD AFRIEHINP < 0.05), SERAMLIL, ZELSODIEIERAR, HO & =N, NaHS4 5 Z4E4 ML, SOD
PR R, HO, S /b (P < 0.01). BLEZE AR, NaHSTAbHE g% Z A HUVECSSE ML N IHKF, K EIZELZHUVECs %
TRIE R
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Exogenous hydrogen sulfide delays the senescence of human umbilical vein

endothelial cells by lessening oxidative stress

QI Hong-Na'>*™, CUI Jie"™, LIU Lei', LU Fei-Fei®>, SONG Cheng-Jie!, SHI Yue!, YAN Chang-Dong'*"
!Department of Physiology, *Institute of Cardiovascular Disease, *Jiangsu Province Key Laboratory of Anesthesiology, Xuzhou Medical
College, Xuzhou 221002, China

Abstract: The present study was aimed to investigate the effect of pretreatment with hydrogen sulfide (H,S) on human umbilical vein
endothelial cells (HUVECSs) senescence and the underlying mechanism. Cultured HUVECsS at twelfth and fourth passages were taken
as old and young groups, respectively. Sodium hydrosulfide (NaHS, donor of H,S) group was treated with NaHS from fourth to
twelfth passage. The cell senescence was determined by senescence-associated B-galactosidase (SA B-gal) staining. DAPI fluorescent
dye was used to detect cellular apoptosis. Western blot was used to analyze the expression levels of xanthine oxidase (XOD),
manganese-superoxide dismutase (Mn-SOD) and the subunits p67°"* of nicotinamide adenine dinucleotide phosphate (NADPH)
oxidase in the HUVECs. Colorimetric method was used to detect SOD activity and cellular hydrogen peroxide (H,0,) level. The
results showed that, compared with young group, the old group exhibited higher SA B-gal positive rate and cellular apoptosis, while
NaHS pretreatment decreased SA B-gal positive rate and cellular apoptosis. Compared with the young group, the old group showed
increased expression levels of XOD and p67™%, as well as lower Mn-SOD expression level. With the pretreatment of NaHS, the up-
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regulations of XOD and p67™* levels and down-regulation of Mn-SOD level were inhibited. Compared with the young group, the old

group showed lower SOD activity and higher H,0O, level, whereas NaHS pretreatment reversed the changes of SOD activity and H,0,

level. These results suggest that H,S delays senescence of HUVECs through lessening oxidative stress.

Key words: hydrogen sulfide; senescence; human umbilical vein endothelial cells; preconditioning; oxidative stress
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B IRIE 1K
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e, WNAIN —H0 CLL2EPie P, 1:2 000),
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ST, LLH 8 (5 B-actin 2K 8 1 LA %R H 05
F A5
1.6 {LFELEZHE A SOD FMF H0, &8 &
K5 K H B4 K XOD J W &R 487 A A 3+ A
3L, S5 FH ALY SO SR &, E R FIAE
MR RIVELE, o WG LBV 550 nm
PR ARG 240 f Bs 7% 135 W P & SOD i,
WS B A YT 1 R AT — I E A, R
Eb (i S s b SOD 3%y, R T1 I N b
051 STV 1 26 i 50% ISF TR N ) SOD 2y —
A~ SOD i Jy 4y (U). SE5G 0 32 I SOD it ik
FEE UL AT

H,O, fJ LLS A AE FH Az s — P8 54, L 163
mmol/L H,O, bk 5l VE A Ar e, 8 ik A% 0 40 o 35 77
IEWR I H,0, . AF 405 nm AR FH T OGSt
6B VE I IC R e BEAE, I BE €3 T B AR N (1)
H,0, 1. SLK0 3B 2 i HLO, W5 & il
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I IA A 2 7 BT Fe ik 245 o
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2.1 NaHSTA&LIEBE{EHUVECsHISA B-galPHIEEE
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T % 4E % I 4] (NaHS Oumol/L) (P < 0.01), 2 /%
NaHS nJ ZE2% N 4t iy e (18 1),
2.2 NaHSTULEME{EHUVECS AT X
BRI, ZAEA AN TR BN (P <
0.01) ; NaHS ZH 4 i T W] AR T2 4 (P <
0.01), $&7x NaHS nI /b 240 Py B4 s 1 (1B 2).
2.3 NaHSTRbEE{EHUVECs H,0,2 8
AR, ZEA0E H0, &5 0] Y
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STHEZH (P <0.01), 4275 NaHS w] il 24F Py Bz 41
(1) H,O, 75 &, AT/ D4 i 9 40 EREE A2k (1] 3).
2.4 NaHSTRLEFEEXODE R FKIE
AR A LG, 24X 4] XOD [ 3Rk 1Y
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FAZAE4I U XOD & ik (& 4).



428 HEHEIR Acta Physiologica Sinica, August 25, 2012, 64(4): 425-432

&
»
<

> g ? —_—

) B

Young NaHS (0 umoliL) NaHS (10 pmol/L)

Old

40 - Old

B 1. NaH ST Ab BT A 5 bk A Bz 41 i

30 i

sk
1
7 (HUVECs) & 1K) 1
Fig. 1. Effect of NaHS pretreatment on the
209 senescence of HUVECs detected by senes-
%
0

SA B-gal positive cells (% of total)

#i
—
N
10 cence-associated [-galactosidase (SA p-gal)
staining. SA B-gal-positive cells were stained
&' blue. Scale bar, 50 pm. Mean + SD, n = 6.

10 “P < 0.01 vs young group; “P < 0.01 vs old

NaHS (umol/L) group.

Young NaHS (0 pmol/L) NaHS (10 pmol/L)
Ol
Old
20 =
3k
L 15 I
e % B 2. NaHST b 5 %5 A Jb 5 bk 3 1z 4 i
2 10 " (HUVECS)JH 1% [ 1
‘g_ | Fig 2. Effect of NaHS pretreatment on cel-
£ 5 - Q lular apoptosis of HUVECs detected by DAPI
I staining. Apoptotic cells are indicated by the
0 % k\ arrows. Scale bar, 20 um. Mean =+ SD, n = 6.
L} L] )
Young 0 10 P <0.01 vs young group; *P < 0.01 vs old

NaHS (pmol/L) group.



FrUIRE: SMIETEH, ST B 1L 5 S Y B SE 2 A ik P9 Bz 4 M 22 4k 429

Old
8 =
sk
7 o —I_
_ 64 N
=
R \
E 4.
o i
T 3= I
V,
2 - %
1 /
: N Z
T T T
Young 0 10

NaHS (pmol/L)

P13, NaHSTIAL B At it ik P9 5 40 il (HUVECs) H,0,75
FRI S

Fig. 3. Effect of NaHS pretreatment on the cellular level of H,0, in
HUVECs detected by colorimetric method. Mean = SD, n=6. P <
0.01 vs young group; P < 0.01 vs old group.
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Fig. 4. Effect of NaHS pretreatment on the expression level of XOD in HUVECs detected by Western blot. Mean + SD, n =3. P < 0.01

vs young group; “P < 0.05 vs old group.
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vs young group; “P < 0.01 vs old group.
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