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Inhibitory effects of hydrogen on apoptosis in endothelial cells induced by oxidized
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[ Abstract | Objective  To study the effect of hydrogen (H,) -rich culture fluid on apoptosis in endo-
thelial cells induced by oxidized low-density lipoprotein (ox-LDL). Methods  Endothelial cells from human
umbilical veins were divided into control group, ox-LDL group, and H, group (ox-LDL + H,-rich fluid).
Apoptosis of endothelial cells and level of intracellular reactive oxygen species ( ROS) were assayed by flow
cytometry. NF-kB p65 protein was detected by Western blotting. Results  The apoptosis rate of endothelial
cells, intracellular ROS level, and NF-kB p65 protein level were significantly lower in ox-LDL group than in
0. 6 mmol/L H, group (2.48% +0.21% vs4.01% +0.39% ,2.05 £0.22 vs5.32 +1.04,0.29 +0.02 vs 0.
66 £0.07, P <0.01), which increased with the increasing H, concentration in culture fluid. Conclusion

H,-rich fluid can protect endothelial cells against ox-LDL-induced apoptosis by reducing intracellular ROS level
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and inhibiting NF-kB activation.
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At
B K 9 Bz 40 M2 ( human umbilical vein endothelial cell,
HUVEC) EA-hy926 W H 3% & lonza 4% F); Ik % B g 2 A
(ox-LDL) .DCF-DA g [ 3¢ [# sigma 2> ®]; i3 4 Ifil. 7% A1 DMEM-
F12 £330 H 3¢ [E Hyclon /3 &) ; Annexin V-FITC/PI 4 g 1=
R & B R Pl A 7] NF-«B p65 K2 GAPDH Hipdk Il H 35
[ santa cruz A7), H, RIS SRR SCRk [ 3 ] Brad Jr B Be ) K
H,fiNA 250 ml FiiyE T DMEM-FI12 ¥ 72 0 cas, L 0. 4 MPa
TR 4 b5 AR FRTEA H IR 1R, ek il iy
H, 101 PBS rft H, ¥ AT 3k 0.6 mmol/L LA k. s k4% H, 1y
TG SR 300 15 SR B B B ) B H, 2R
1.2 7%k
121 ZAifssse Sosegm o2 EA-hy926 % 10% Jif 4 il
THAL(FHER 100 U/ml, 5EFH K 100 pg/ml) ) DMEM-F12
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REFRIE, 37 °C 5% CO,WHFaRE TR . AR RAL B 7754 R : Dox-
LDL 21 ( &4 )% 100 mg/L B ox-LDL) ; @ox-LDL + H, 41 ( &4k
BE4 100 mg/L 1) ox-LDL Al H A FR 35 57) , Hp e & A
A5 4(0.1,0.3.0.6 mmol/L)3 AL, i A4 4 /Iaf
T H AR SR 1 Uk, AR IR 1% 37 W P S B R Y A
JER @IER AR, 4R IR 72 h 5 AT TS RGN
1.2.2 AR M R K ST R L DCF-DA 1E R o G4t
WAL (FACS ) A6 0 4% 4 240 T 9% 638 B . % K im DCF-DA
WY R BRI B K eam BE (e SCh 1, R ZH P28 BE(E N
Fori e Hnm B/ B FRSEEnm B . B AL B 40 M, Jn 5 ml
TeMIEREFEHA S5 pl DCF-DA 3 50 ml 3,37 °C ,5% CO,
SR 60 min; PBS W51 L 0. 25% FHg W Ak, B 2R N0 24 1141k
Ji PBS FRRGEE, H 1 ml JCIL G- RL AN, Horp FE X
HEZHINBHPEZS Y Rosup 5 pl, # R T E 1 h,PBS vpik 3 W5,
FACS #6075 04 5 6 m B R R 4n iy ROS &,
1.2.3 4TRGBS EE K401, 0. 25%
Ak, PBS ¥EVE 2 W, TG LA 500l 254 2 b i 7 & 1l
BCARARE 1 x 10° 4/ ml (AN B . B 100 wl 40 T
5 ml FiaUE e, A S wl Annexin V-FITC 110 wl 20 pg/ml f9f
AP %E (P W, IR AT G = IR EEEIFE 15 min, 78 B4 0
400 wl PBS, FACS ZMHrAaril Annexin V + ZH i H A5 RIS 08 7228
1.2.4 Western blot #;ill] NF-kB p65 & H WmrEsEY
LR EA . BEARRY S T ke mimean ( SDS) LA
SEoPi AR 1 1R AR BUE FRES 20 ng B4, AKIRAT SDS-
PAGE HL3K (VRAEICHL . 60 V, 43 B 120 V) T (2 ~
2.5 h) %R )5 A TBST & 5 50 /L BLAR WIH 341 2 h; 3
P31 JE A NF-kB p65 —47T (PUIARH Bk B 1:200) ,4 CHEE
PG VR 2 Wk, 5 HUR I AL PG ES A 0 —PTiEE 1 h, R85
FAAb2E B SR 22 38 (5 5. F256 b L GAPDH {E
%, Quantity One EMG TR HT 5500 K EE > THIFUE .
1.3 %it¥75 %

BAGLL x £5 Fon, R SPSS 10. 0 Goit 4k, 3 4lIa 3%
LR RS 2R 25017
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2.1 H,484= PBS 424 ox-LDL % -9 M & 2 e A
AN AT B PR T, % B ox-LDL 40 4N MR TR B B 5
IEH N HEZH [ (23.24 £2.56) % vs (2.48 £0.21)% ,P <0.01],
1B ox-LDL + ARV BE H, (0. 1,0.3.0. 6 mmol/L) £H 4 jf i T 3%
Y% ox-LDL 20 WY S BAEARR, H, W] e B8 R P AR 200 J 0 12 %%,
Hr ox-LDL + H, (0.6 mmol/L) 40 7= R 5 ik, A M 1E 7 % 1]
ZHI 1.6 1% (4.01 £0.39)% vs (2.48 £0.21)% ,P <0.01](E 1),
2.2 H,4a4= PBS 4K A K 2a e 74 ROS & 5%,
555 B8 4 H 42, ox - LDLZH 40 Jifid 9 ROS &5 & B 8. 3% &

[(5.32+1.04 ) vs (1.98 +0.13),P <0.01 ] ;{H ox-LDL + /A [d]
e H,(0.1.0.3.0. 6 mmol/L) ZH 0 fifs § ROS & & 4% ox-LDL
LI B0 H, AT AR Y ROS, 3k BEAR i . FLrp ox-
LDL + H, (0.6 mmol/L) 41 ROS & i A%, 5 1E# X F 4l o it
2 (2.05+0.22 ) vs (1.98 £0.13) ,P>0.05] (& 2),
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1;E% #2832 ox-LDL 4833 Ox-LDL + H, (0. 1 mmol/L) 41 ;
4.0x-LDL + H, (0.3 mmol/L) 8 ;5:0x-LDL + H, (0. 6 mmol/L) 8
a:P<0.01,%5 E§ 3 B4k
B2 FANEHAEA ROS F=LLE
2.3 H,4a#= PBS 474 ox-LDL % 3 #) NF-«B #7%
ox-LDL 41 NF-«B p65 & [ W2 5 T 4L [ (0.66 +

0.07) vs (0.19 £0.02),P <0. 01];0x-LDL + A[F ¥k fF H,
(0.1.,0.3.0.6 mmol/L) 2H ,NF-«B p65 7 [ &= B>, HE
WEEHCPE (81 3) .
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1B % B 4852 ox-LDL 28;3. Ox-LDL + H, (0. 1 mmol/L) 28;
4.0x-LDL + H, (0.3 mmol/L) #8;5.0x-LDL + H, (0. 6 mmol/L) 8
ABRER B FEESM  a:P<0.01, 5 B xR AILE
3 Western blot #7140 NF-«xB p65 EH & &
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WG K IR, ox-LDL 21 4 i 8 T~ 2 B 8 /5 T ox-
LDL + H, 4, H H, ¥ 3 34 I 7 32 3% Wi A%, 7
H, 8 3% 352 W AT LA 37 ox-LDL 175 5 (149 P B2 48 i 94
T-o A H,J5 ox-LDL 2 P4 K2 40 i i 4 it P9 ROS 7K
HINF-kB 7K B0 W REAIG, H 5 H, o B 52 50) & 41K i
P, 427~ H, 1] REE i B AR A0 L ROS K SF-, M i 41 461
NF-kB {0 R B R TR R

ox-LDL 2 [fiL 3 P i) LDL 8 S8 AL A 1T 72 A 11, 2
S A TG B R 2K 22— LA W P 4
FPE. ALK & B ox-LDL AIE M N 12 ROS A1, i
ST BEARTF ST IR IE , ox-LDL A] g% 1
T4 S 80 S 1,3 AT . AT R
WA X} ox-LDL 55 N 2 98 T Wi 2 -1 T ) (H & 30
ox-LDL AJ LA i N Jz 40 g ROS 7K -, #2758 ox-LDL W]
A o AL B 1 S T N R AR T BRI,
I TR AR K B A AT REFE BT ox-LDL B PR 1215
SEM

AWFZEH e HL 4 PBS $54% ox-LDL Xt 20 i Y
AALTTER , 458 & 30 H, 1R PBS ] LR S AR
HFAR P B2 40 N ROS 54, e X 5 204 i U 7 2 B
WA, P, AR A, AR B = AR 1 ROS, 42
FER AL PERE H AR ( - OH) Rl S A6 W il R [ =4
F(ONOO ™) , i A H J& ol 55 S8 AL P — AL AL (NO) |
AT (0, ) %, Hig s bk Bt 3L aenir 2
HEEINRER LY KT RIS R GE, InE W &
et 8 E P A A i AL, T NO L0, 45 1 9
IR PN Rz 4 i B AT PR R A 25 0 4L 3
gt BT ERS YA A R R, BiEEE T A
6 H R S, BER T LR A B E R
I, A TAEXT P R 6 00 o B b iy v ] = 7 B
AR FTHOA E B e, A O sED 2B, H,
I 0 0 5 S A 5 4 o S P R R P 1% - OH A
ONOO ™, AT H5HL E AL N 3, 7] i SO B SR MILAAR IE 5 1)
HR P s seab b i, A H, 58 0 IR & R
A= AR K FE B 0l P 80 S A B A B AR 1
R a2 0% %5 14 i 2 F 00 4R Ak 18 i, HE 2%
apoE T /NS RERE AL & BT . $ROR%, Hy {9 ox-LDL
VRN B AR T AR T B S A ROS R 44k
PERY A G

FeATE & B H, 7] LUy 7D ox-LDL 5 S 1Y NF-«B
p65 & 38N, I FLAE FH A 52 50 Aol % . NF-kB J2:

SEAL IR B e S I 7 3l R, NF-«B LG PR
SAEAET MR, AU , 15 L9 NF-«B A 20
JA% 3 3o VA G B R T AR G DY e SR R A A )
FAEH . NF-kB p65 J2i%{L i) NF-«B B DIREI HA 2
—, AJ A ShZ2 Rl 58 4 20 TN 1~ B B o AR I 1
S5 DN B S, I 2 55 LA 75 680 D00 BE 1 49 415 S
NF-kB 7775 T N B A, XoF A8 PN Bz A E I -2k
REEVRPEAE R o NI, 6] NF-«B 36 18, o] g sl 722
i ML SR A % R B S0 Ik ok A A T E R ) G B i
B BEE ARSI, SR H, AT REEA ] ox-
LDL 5 3 NF-«B 3#7% 091E . (HX—ERE SN
H, G A T LA 75 2k — 2P Bk

gk LTk RSSO ox-LDL 5 1Y
N BRI T, AL AT BE 5 082 ROS 7 Az R ]
NF-kB il A 5K
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