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Hydrogen-rich saline on endothelial cells reactive oxygen species induction and apoptosis induced by high glucose
Ren Hangiang , Shen Xiaobo
(Department of Endocrinology ,No. 6 Hospital Af filiated to Jianghan University s Wuhan , Hubei 430015, China)
Abstract; Objective To study the effects of hydrogen-rich saline on endothelial reactive oxygen species(ROS) induction and
apoptosis induced by high glucose. Methods Cells were divided into three groups,including control group,high glucose group,and
H, group (high glucose + hydrogen-rich saline). The level of intracellular ROS was detected by FACS. The levels of super oxide
dismutase(SOD) ,and glutathione peroxidase(GSH-Px) mRNA were detected by realtime PCR. The apoptosis of cells was analyzed
by cell death ELISA. Results
(2.7540.37 vs. 6.354+1.29,P<C0.01). The levels of SOD and GSH-Px mRNA were higher in the H; group than those in the high
glucose group (SOD:0. 74=0. 06 vs. 0. 26 0. 03, P<C0. 01 ; GSH-Px.0. 6840. 05 vs. 0. 31 £0. 04, P<C0. 01). The apoptosis of

cells in the H; group was decreased,compared with the high glucose groups (0.384-0. 02 vs. 0. 8940, 05, P<C0. 01). Conclusion

The level of intracellular ROS was reduced in the H, group,compared with the high glucose group

hydrogen-rich saline can decrease the high glucose-induced intracellular ROS induction,increase the antioxidase,and protect the high

glucose-induced apoptosis of endothelial cell.

Key words: reactive oxygen species; hydrogen;glucose; human umbilical vein endothelial cell;apoptosis
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it , 4048 S AL Wy I fL i (super oxide dismutase, SOD) 14 Bt H
ik 3ok 22 Ak W) B ( glutathione peroxidase, GSH-Px) %, {H 7 ¥# JR
I I 37 0 2 L S B A B B P EL AR D R AR AN IR
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1 #R5FEE
1.1 AR Ak N B 40 i Chuman umbilical vein endo-
thelial cell, HUVEC) Il [ 36 [ ADL 2w . 4 45 5% 1 b 50 4
E AW w L 0.01 M PBS Bl B 2 mol/L J5 —20 C{RFE.
AR 4 1 Al DMEM-H 85 3% 3£ H 3¢ [E Gibeo /A &) . DCF-DA
W H 2 sigma 23 A 40 T ELISA K I 070 & 8 B 26 E
BD A7), SYBR Green [ Mg H TAKARA v+, H, 4 fii4gE
FEER K H% Ohsawa %50 BF & Jy i B il < 4% Ho il A 250 mL 4k
£ K 0. 4 mMPa JIEE 4 b Hl th 48 13 R B 2 A

He JEE 1 W il i Fn AR B K s i Heop H W BEE RT3k 0. 6
mmol/L Pl I,

1.2 Jr

1.2.1 AiMuksR K44l HUVEC & 10 % i 4 i 7 1 3L
Pi(H R E 100 U/mL, 5% % 100 pg/mL) ) DMEM-H % 3%
B AE 37 °C 500 CO, AR G IR . RN AR [ 43 Oy - %t
2 (LLESE 4 PBS B AT )« = Bl 28 O A 243k B2 24 20 mmol/
L 4455 . H, 41 (20 mmol/L Y% 45 b5 + H. i fn A= 2
A BIMPIYER 72 h g BEAT & TS R A

1.2.2 =40 i (FACS) K I 28 ifg P9 & PE 40K DL DCE-
DA 1E S} 9¢ 6 88 & X5 40 i PN 76 7 & (reactive oxygen species,
ROS) BEATHR I . FACS 5 ) 4% 20 20 i 92 56 3 B . K 2R Jm DCF-
DA B BP0 B 1Y B R 920658 B B 2 o 1, HoAt 25 20 11 ¢
i JBE 349 Ay (934 X R AR 0T R T 2 ' i B/ B A ke i 2%
JEOR D . HUAS AL AL B S 40 L i 5 mL I I B SRR S5 pL
DCF-DA #| 50 mL #3835 7.37 °C.5% CO, B¢ & 45 min; PBS
VR 3 WJF 0. 25 %0 R AL . 2 1k I Ak JE PBS 35Uk 2 kL H 2
L JC L3 55 57 L TR A M . BH S BRI P 25 9 Ro-
sup 5 pL. W T #EE 1 h,PBS vhisk 3 k5 FACS I fr il &
P00 BE B 4 iy ROS &4,

1.2.3 HiAALEGR I {fH Realtime PCR 3 2 48 il SOD,
GSH-Px mRNA % i, WA &AM 4 °C B0, 3% B Gl
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FHULHT 5 $2 B 40 il RNA, ¥ RNA #5458 5 cDNA, PCR X
BTG 12,5 pL #1925 8 77K .10 pL SYBR Green 1[I, |
TSI 0.75 uL Al 1wl cDNA, SOD 5|#). b 5'-CCA
CTG CAG GAC CTC ATT TT-3', Fif 5-TCT ACT GAA
CCC GTT TCC AC-3', 7= B B K/ 216 bp; GSH-Px 5|4 .
i 5'-GTC CAC CGT GTA TGC CT-3', Tt 5'-ACT CTT
CAC GCT CCA CTT AC-3', /=4y B Bt K/ 317 bp, GAPDH
2lW . i 5'-ATT GTC AGC AAT GCA TCC TGC A-3', F
it 5'-AGA CAA CCT GGT CCT CAG TGT A-3',F=# K Bt Kk
/I 320 bp, PCR JZ i &4 :94 “C A5 5 min, 94 °C A5 ¥ 50
5,58 ‘CiB K 40 5,72 “CHEA 1 min, JFFF 30 ;72 CAEHE 10
min ZbH ., ABI 7500 system {4 (Biosystems A &) Z3#r. DA
GAPDH fE AN £ . H 9 5L ] mRNA 19 & L GAPDH #H % &
Fn CH MY AL #5 014 /GAPDH JEH 5 D140 .
1.2.4 ST R D 20 08 T ELISA 3 590 &G0 4 I 44 it o4
Too TUAF 25 A% BE K40, 0. 01 M PBS Pk 2 s
200 pL ¥ 4N L 22 o v T BT B UR &R T AE A 30 min, B AN AR
LR 1 000 r/min B0 10 min J5 TR H 20 pL b3 W0 A G
BHAEGRUPMEE RIS . FIA 80 pL Fuse K A (&
Hi-DNA-POD Hi 4l H-EW %) . & 250 r/min #EIK . = |
JFE 2 he ULV 300 pl S8 P VE I 3 W, /D B L Uk
W A 100 pL IKH G2 0l B 43 K b 5 IR0 & 06 2 65 A8 4k
BiGE Ao BT A A BT LIS P B2 o i AR s ok TR A
P 405 nm &b OD{H . DAL F ¥y OD (i 54 OD A
/IR 20 TR T B /AR SR MR B 20 . MR R B
M MPE T,
1.3 Sl %43 SRA SPSS10. 0 B 58 gt it 2 i 4
WLL 7 £ s Fon, 3 A ¥ E BRI R I 2540 .
P<C0. 058 Z A G E L,
2 & ES
2.1 H, (A BEER KON S0 S 0 N B 4B A ROS A= J Y
e S ERAL LA, S PR AL 4TI N ROS £ & B 4 £ (6. 35
£1.29 vs. 2.6840.22, P<C0.01), #2755 BEBE 5 5 9 B2 401 i
ROS A ;{0 H, 41 ROS & 57 %5 i B 4 8 s 2> (2. 75+£0. 37
vs 6.35E1.29,P<<0.01), 5X A LB EZF LG ITEE X
(2.7540. 37 vs 2. 6870, 22, P>>0. 05) , #& 7% H, 1514 3 46
KT LU BOEAR S R 5 3 1) ROS £,
2.2 H, 4RI A B ER KO BRI S 00 0 B A i B AR AL T
mRNAZ KA S R4 404 SOD #1 GSH-Px ) mRNA
Fr i 5 X R H I R A . (H L R B K AR S L H.
AL A SOD il GSH-Px 1 mRNA % 5 ¢ = M 40 W 8.4 =
W1,

*1 H, afEBH kN SHEFSHNEARRE

LB mRNA RiEM M (TLs)

24157 SOD GSH-Px
H, 4 0.7440.06% 0.68+0.05%
b A 0.2640.03" 0.3140.04"
papicEil 0.89+0.08 0.79+0.06

“ P<0.01, 5t RL L #5; * . P<<0. 01, 5 pE4L Lb i .

2.3 H, MFNAR BEER KO 5 B - Y DY R AN O T A R e
3 3k 200 B R T ELTSA 32050 &0 A6 & 30, w5 b 41 40 iz OD fi B
L T B ZH (0. 8940, 05 vs 0. 3740. 04, P<<0. 01) , 4275 &
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BT LU P B 40 0 T i H 25 OD {H 55 %0 B8 41 48 0. W
AR T M4 (0. 38420, 02 vs 0. 8940, 05, P<<0.01) ,3#/% H,
FA DRI m B 5 00 9 B2 A I 0 T i VE

3 i e

DR 05 B 5 25 1R I T 98T A I R N S R R (O
2 ) % AL W [ (nicotinamide adenine diuncleotide ( phosphate hy-
drogen) , NAD(P) HJ, fll # 4 ffd N ROS £E 5% » 38 A 40 Ffd 4 1
FEES oA P B R O I R = T B o R T OB G 4R A
NOAE TE ML N P st R E AR £ .
— S T 2R R R AR 4 ML TR N A L I P R Y A
165 S 0 kg B T Ak d 7 B 04 B sh R I R 2 10T, e
VAL JZ 440 BT 4 Ak R 7 2 I 3 B DR I & Sl Bk oG AR T Ak 1 B
®BRZ—,

ARG B v W T LA PN B A O T L T H 4
AR FER KR LLOR B s AR 5 A O 200 L 0 T PR B A B O T
YD B 56 e P (A5 IV P L 22 R0 R O 4 B TR R A R
I, ) 385 T YR UL 4 A A A A M A0 VR T L i R sh Ik o AR AL
HERR . AP ROS A st £, T 00 260k 14 3% 72 M B8 12 32 1K
WRFEFAMM T . ARTFIE KB, H, M AR 2R K T 4 3L
WD S S A Y ROS A= i £, 39 5 w5 B i BT AR
T2 38 T B, X AT B2 H A0 AR B3R K & HE PR TR 9 1E
FIHLIH

AALRE B 7 A i ROS, 13 o A (b v i B 1 i 3
C+ OHD At A Ak Wil B2 B3 %5 F C(ONOO™ ) i A H B 8 55 41
i — AL A (NO) VBB B 7 (O, )%, Hr - OH Al
ONOO™ BB IR B A T RE 19 4= W) K 4+ (4 DNA R H i
B4 MY S5 K T RE T N R S ARG L B R E
B, 1M NOLO, S5 B A g X P9 5 240 i A R AP 7R T 0
A A B, RRMPTELR g R O 5 Hagdk e
SR BR B H TR R SRR I A TR B SRR T A 55 00 A
HZE OV dE 2R C SRR S PR AR TR X P R S Ak 9
FIPR IR T A8 19, B R e YA 3 Bl 0 BRI A B
T AR N B A0 R AR AR A

H, J2& 9K A f (7 B 0 AR 4 - AR AT 2 —Fh
A A T O SR R AR R P IRE AR TR . I
FAEW Hy 1R — R NSRS F . 5 38 o8 40 B BS54 4
FRE S ORI M A R A 3 - OH A ONOO ) L {7
P DNA R 0055 N Bl O 4 5 1E 0 109 280K 4 3 g BEL Ak 20
MR T Shisc i e i, WA H, 5 AR & &R B AR K 7
A 0k 60 JH e, 7 VB 3 4% 0 A A AR AP AR L S RT R s b
5 B s 2R 1 0 S AR B i SE 28 apoE /)y B 2l ik 95 A A Ak &
UL AN H A B R B R Rk S EE
YA B SR (NOLCO Z5) M kL 7 W F B 2 19 £ 3. 1
PES LA M 5 B SR YK 2R H, 7T
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