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[ ZE]B8Y. U5 B E W (hypoxic preconditioning, HPC) £ 37 A 5% i ik P9 52 40 9 (human umbilical veinous endothelial
cells, HUVECs ) Bt/ BT RENLE] . ik DK% 69 HUVECs 438 5 41 XF & (Control ) 41 | k45 52 4 (hypoxia/reoxygena—
tion, HR) 41 \HPC 2 \HR+ [ th 534 bR 41 (HR+EUK134 41) \HPC 4+ [ 3 b BE 4] (HPC+H,0, 41) . Y6 Control 411 HR 41 |
HR+EUK134 4U7E R MU A #i ,  HPC 2181 HPC+ HL0, 2 A = SARSAA P EFT 3 1> 10 min HYBRAE/ 2 S/ IMIERR , RITBR A
Titid N7, #5944 HR 41 HR+EUK134 415 HPC 2 \HPC+H,0, 2 — A =UREH HHE4T 1 h R, 1 h J5, 18] HPC+H,0,
A H,0,(100 mmol/L) \HR+EUK134 41l A EUK134(10 mmol/L) , SRJ5 45 4 LI F HUBF B4 48 2 b, B AUR K4
JEAFTE R I 40 PN I8 S Y25 K (reductive glutathione , GSH ) FIE AL T2 B H K (oxidative glutathione , GSSG) P iz il — 48
LA A BB (endothelial nitric oxide synthetase,eNOS) Bt H AKIE K- B HE ALY F (superoxide anion, 0,.) Fl— 5 AL Z (nitric
oxide , NO) 7K~ LU S BT A AL A AL U (catalase , CAT) FIHE E ALY AL (superoxide dismutase, SOD) BT& 1, 4558 . 55X HEZH
FA G HR 41 0,38 1 (P=0.004) , 4t AUk % 4 [ 1K (P=0.000) , 24116 P 404 8 25 e H ok /A8 Jis 8 25 e H K L 481 (GSSG/GSHD) i
eNOS £+ H KAL K- (P=0.000) #4384 i, 17 NO 28 B/ (P=0.003) . F HH AT BRI EUK134 F1 HPC.(P=0.028) 41l yi /b 0,4
B, B4 SOD (P=0.002) 1 CAT I (P=0.003) , FAK GSSG/GSH 1 eNOS 43t H K4k 7K - (P=0.001) ,NO £ Jii 48 i (P=0.042) ,
R HL0, TTTHER HPC IVEH] . 4518 . HPC T4 i 4B AAIG 32 I K L eNOS THRETS 1 , HALTH TT AR il 1o pa i 4 Al 1y
W, BRI GSSG/GSH il eNOS 43I H IR /KF-, 23 NO A= i 23
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Role of eNOS glutathionylaiton in hypoxic preconditioning protecting human

umbilical vein endothelial cells from hypoxia and reoxygenation injury
Tang Rong,Li Yuanjing,Gao Lingyun
(Cardiovascular Department,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective : To explore the effect of hypoxic preconditioning(HPC) on human umbilical vein endothelial cells (HUVECs)
undergoing hypoxia and reoxygenation. Methods ; Cultured HUVECs were divided into 5 groups, control, hypoxia/reoxygenation(HR) ,
hypoxic preconditioning(HPC) ,HR+EUK134 and HPC+H,0,. The hypoxia with tri—gas incubator and glucose—free and serum—free
DMEM culture medium was stimulated and reoxygenation was generated using normal incubator and high glucose DMEM culture
medium containing 10% fetal bovine serum. First,group control, HR and HR+EUK134 were put into normal incubator,and groups HPC
and HPC+H,0, into tri—gas incubator to exert hypoxic preconditioning with three 10 minutes hypoxia/reoxygenation cycles. Then
together with group HR and HR+EUK134,the two groups underwent one—hour hypoxia in tri—gas incubator to generate a longer
hypoxia. One hour later added EUK134 (10 pwmol/LL) and H,0,(100 pwmol/L.) were added into group HR+EUK134 and HPC+H,0,,
and all the five groups were oxygenated in normal incubator for two hours. After reoxygenation,the cells were harvested to detect cell

viability , oxidative and reductive glutathione (GSSG and GSH) ,and endothelial nitric oxide synthetase (eNOS) glutathionylation,

. superoxide anion (0,.) and nitric oxide (NO) levels,also the
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56 HBR : hitp://kns.cnki.netkems/detail/50.1046.R.20180408.1429.018 html eNOS glutathionylation (£=0.000) , thus a lower production of
(2018-04-08) NO (P=0.003). The free radical scavenger EUK134 and hy-

activities of superoxide dismutase (SOD) and catalase (CAT).
Results ; Compared with control,group HR showed an increase
in O, level (P=0.004) and a decrease in SOD and CAT ac-—
tivities (P=0.000) , and had a higher GSSG/GSH ratio and
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poxic preconditioning (P=0.028) both could ameliorate O,. level and increase activities of SOD (P=0.002) and CAT(P=0.003),
resulting lower GSSG/GSH ratio and eNOS glutathionylation(P=0.001) , thus a higher production of NO (P=0.042),but the effect of

hypoxic preconditioning could be counteracted by high dose H,0,. Conclusion . Hypoxic preconditioning could promote cell viability

and eNOS activity probably through reducing oxidative stress and eNOS glutathionylation, thus increasing the production of NO.

[Key words ]hypoxic preconditioning;ischemic reperfusion injury;eNOS glutathionylation ;oxidative stress;myocardial infarct
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2 H AR F 2367 77 20, AR &k il i 473 m]
AE S ELO WU FIZET | DI R AP 1R 7 B
A g, KR I GRSy Bl I+ 9 T 45 A (ischemic
reperfusion injury,IRI) . IR 54755 5 Fe 2 FAAS S E I
RIS IR A EA O i W A OGP e
TR, N K DD e bl B 4 A HAFSEARAC IS ]
SRR S TC I A G T I A 5K PR —
FAEA (nitric oxide, NO) B 5 9 /b J& H H 2252 )
FP WS FE A, A P B I 79038 )V (ischemic precon—
ditioning , IPC) RO ECRTE S NO FO34 = O,
— AL E A W (nitric oxide synthase, NOS) £ 3 Ffi
A[RME AL #4125 567 NOS (neuronal nitric oxide syn—
thetase, nNOS) , 175 5 % NOS (inducible nitric oxide
synthetase , iNOS) F1 P B2 1 NOS (endothelial nitric
oxide synthetase,eNOS), Il P 4L NO =%
H1 eNOS AL, IEARSEHHEFE LRI, HE AT eNOS
BTG PR IPC RO LAY L EEHLHIS T AR eNOS
WIHER T IPC O HURAPER . AL R eNOS
A H BRI IR , RARER Y eNOS DIREZEHL X 23
AL PRI VEF SUAE AR AN T A e ik
S 4 B R 48 73585 V. (hypoxic preconditioning, HPC )15
FRUASL UL e o A 7, 300 3 T ARSI 43 B 45 £ 40 i PN
AR 23T 7K 1 28 S ok i — DR 1T eNOS B H K
AT Bt ST IO DR A7 P B 200 i s 4L/ 52 4840 1 1) ]
REAIL .

1 #MR5EE

1.1 2% A

N R K N K2 40 8 (human umbilical vein endothelial
cells, HUVECs) i 5 JREE R} KA RBL AR5 o0 32 56 2 41
fit o G4 17 (fetal bovine serum, FBS) M4 | Hyclone 23 7 ,
DMEM 3532560 F Gibeo 2 R WL | JBEBEN H 2 2 KA H]
EUK134( H HEEGTBRF)) NEM(SHEREA]) AR I
K (oxidative glutathione , GSSG ) /i J5 1 25 B H K (reductive
glutathione , GSH )M % 3R &0 [ Sigma 23 A, B E 211

eNOS Pl B Santa Cruz 237, 5 W W YL 040 I 7775 246
R & o 1k 2R (catalase , CAT) L & 16 4 B AL T
(superoxide dismutase, SOD ) % M4 il 7] &5 | A8 S ALY 25
F (superoxide anion, O, ) Kzl & A e H BRI 2 2570 &
RIPA 24 % H,0, ¥ [ 38 25 K23 w), BCA 2 2 377
& NO Rl st G H B R A W, Z IR =R
R4 B 460 H Thermo Scientific 237 , ZINHEREIMYL
1.2 AR R4

HUVECs 785 HU & 46 (5%C0,,20%0,,37 °C) hiE 351
% 10% FBS [ M DMEM 553738 RRgi i 20 500 ik
THEARE: I, KR Bl s E/ 2 A, 3R 5 4 % R
(Control )4H | B4 S A 41 (hypoxia/reoxygenation, HR) R =Rl
i W (hypoxic preconditioning, HPC) 21 | Bt & S+ H H 2 IE
FR4H (HR+EUK134 41) S GE M 4+ B i 340 #HZH (HPC+
H,0, ), 75 =SAREH R A N, AR, B mt 0, ik
JEART 2.5%(5%C0,,37 C) , A TCHE TG LT 15 77 FEASTALL it
S5 B AU SR R S A SR | B TR PN A P AT
B, S AN T PBS ¥k 3 ¥k, HPC 41 F1 HPC+
H,0, 20 i A JE B JE I3 55 95 5 A =R P R 3
A TEEREFREL A K B 46 h  HPC 4080 HPC+H,0,
ZHSEHEAT 3 WK 10 min AYHRAE/E EVIMEFR TS5 HR 410
HR+EUK 134 4 —#2 7 1 h KB, 1 h JEKaX 4 4154
NoEAREFRFE  IF 16 HPC+H,0, 20 1l A H,0,(100 wmol/L),
HR+EUK134 211 A EUK134 (10 wmol/L) , it 75 % H00¥% & 44
HAG AR 2 WP, A SRR N AR DT AR R A 5 IR
1.3 MR fEFn e

FH 0.25% 76 TGS AL AL i B A0 Al 2, 76 40 i
BLHL 1000 g B0 1 min, 37 134, 1 mL 40 AR &
BN, R A B S 5 I YL CAWHE 100 mL:100 wL i
ANBDEN,BRERAF I 5 min, WD 25T Y a4
0, P A AT ASO 5 A0 0G R = (20— (2
BO AN E A< 100%
1.4 #54LH SOD CAT A 0, NO @&

FHE 10% PMSF 1) RIPA S 24 e 40 M il £ 4 2 11 I
Ji , BCA J5I0 72 25 1 S e B, i MR D ) o) 4 4 1 T4 T
FEHEAT RS, R H Z D REREHR {43 3100 %E CAT 520 nm ,SOD
450 nm F1 NO 7€ 550 nm [ B (absorbance , A) ., 3 i1
EEER B BN units/mg B [1RER/R 5 # A mmol/mg
HAFEFR, WE 0, I, Sk AR e 96 AL HE1 7Bk
AUE I LB E ALY I R WST-1 T i Tyt () 5 s
FLAEDE A 45 o
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1.5 GSSG.GSH 7= eNOS APt Bk ALK -] 2

WS 200 6 -k e A0 M L R HTRCEURT 37 “CAETRK VA
F A VRN 3 ¥k, Fei50] 6 A 2 S Ak AU GSSG M GSH 7K
- B LL mmol/mg AR, Ml eNOS 20k H AL, 7
RIPA Z4#3 i A PMSF K NEM (#3452 4657 , 50 wmol/L)
S KA AR TE 4 CFRZ2Y% 1 h, B0 R ECE T . BCA
B E L RS 3% 0.1 mg 8 R EE IS
WEHEREN eNOS Hi/K 3 mg, 75 4 CHR W & i AT S e vt
T, K H FHTA Y PBS B VEDLTE 3 ¥k, Kl eNOS VLFEHGSH
B W eNOS A H ALK,
1.6 SitFor

FIEAE GERRI SPSS 19.0 e Hr 4 A 7 Ab B8, 45
S GRS IR + bR (x £5)Frn , SRR BB 8
Ry 2250 , 4RI LU AR LSD— 3%, K35 /K 4 a=0.05
OB R Graphpad 32EXF 0, F1 eNOS 45 Bt H R ALt 47
Pearson ASPEZT K di 7K I @=0.01,

2.1 BAE R TR SWIOAEFE

535 IRZHAH LG, HR 414 HUVECs 7715 R B A% (P=
0.000), /& HR 2% %0 il A EUK134, 41t HR 41 HUVECs
FETE A T (P=0.097) . {H HPC 4% HR 41 HUVECs /£
T P 1S 5 (P=0.000) , HAHAR TX HRZH (P=0.001) . ££HPC
ZHINA H,0,, # L HPC 2H HUVECs 40021 24 FrisA% (P=
0.132), DA 25 SR B S T8 1 m] I S 4 i 20 I i S B A
JEWIFETESR [ 3 IE R T EE = A0 2, el 3 AT
FEARAIIAAE %, WER 1,

1 KWUSHABTFHTEEE (x£5,n=5)
Tab.1 Average cell viability in each group ( x +s,n=5)

415 MG (%)
Control2H 99.05 £ 0.47
HRZ 95.91 = 0.42"
HPCH] 97.92+0.41"
HR+EUK1344 96.44 = 0.48
HPC+H,0, 41 97.44 +0.57
FAE 34.000
PH 0.000

1 :a, 5 Control H H#L, P<0.05;b: 5 HR 2H HL#% , P<0.05

22 HRATRIE B AR L0 L R RAL R KT

HUVECs Ziid KilAa/ 52 405 , HR 410 0, K740 4l
HH IR 34 55 (P=0.004) , L4 fL T SOD | CAT 3 14 B AIK (P=
0.000) ., R4 TS 7 T FEAIG 0,.7KF-(P=0.028) , B @141 SOD
T (P=0.002) Fi1 CAT 754 (P=0.003) . 7£ HR 2142 SR hiA
A H2EE R EUK134 2R $5 SOD Hil CAT 1 (P=0.004) ,
25T A TS 19 1 HPC+H,0, 4L7E A HL0, #Ef7 K & 46U
He 0, K34, i 2 Fh T Akl TG 1 BE AT (P=0.003, P=

0.001), PA_L-45 R W BRAE T 1 A I Hh T B0 T s 2
AL, mr BE HL0, AIHER HPC AFERI (R 2 181,
®2 WNEASUREIER (X +5,n=5)

Tab.2 Average oxidative stress indicators in each group

(x+s,n=5)
£z 0,. SOD CAT(10%)
ControlZH 02370440  159.42+632  758.68 = 19.99
HR4 0.328 £ 0.060"  139.30 £5.46"  693.49 + 24.07"
HPC4H 0.246 +0.040" 15623 £5.78" 747.72 = 15.92"
HR+EUK1344H  0.254 +0.030"°  154.41 £9.61" 745.33 +20.74"
HPC+H,0,4H  0.344£0.390°  140.75+8.58  664.90 + 37.90°
FAE 6.261 8.059 13.360
P 0.002 0.001 0.001

1 :a, 15 Control 41 AT, P<0.05;b: 5 HR 20 4%, P<0.05;¢: 5 HPC
20 L3, P<0.05
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a: 5 Control ZHXF [, P<0.05;b: 55 HR ZHXF Lt , P<0.05;
c: 5 HPC 4 X}, P<0.05
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Fig.1 Superoxide anion level and activities of SOD and CAT

detected by multiscan spectrum
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23 BREFAE S E 20 GSSGIGSH Fv eNOS BB H kAL

FiI ] Samarasinghe 25 1) 735O0 eNOS 23t H kAL , 45
WA B h eNOS 238 DR H BRAb 7K - 4416, 1Ml HR 41
eNOS 77t H IRAEACTE I b 15 751 (P=0.000) . 2855 HPC Ab385
eNOS # I H kAT B 5 B4R (P=0.001) , EUK 134 JR 7] 772
IAEH (P=0.008) .5 HPC ZH At , HPC +H,0, ZH X 7 e JiE
H,0, T fifi eNOS 2t H ALK T4 (P=0.010), RHBIEUK134
F1HPC ¥n[igisl eNOS A H kAL, 1 HL0, nTJE R HPC By
e, eNOS 2Bt H kb2 GSSG F1 GSH 7K -y 4, itk —
A 5E GSSG Al GSH 45 3 B | B & Fad A2 41 i
GSSG A GSH ¥eEE A48 4k, 7E HR ZHH, GSH 7K PR
AR (P=0.002) T GSSG 7K P-4 25 (P=0.001) , HPC 7] $ 25 GSH
IR (P=0.006) , F#AI% GSSG K- (P=0.004) , FI Hi 3LiE BRIR AT
PRI . A A fBE HL0, A] ff GSH 820 (P=0.019)
MM GSSG FHEr (P=0.001) , LA 4% J 3% WA file 40 1055 o7 7T e fE
GSSG/GSH M), 4] eNOS A H kb (% 3 .- 2),

F3 BHEMBXBRIE (x+5,n=5)
Tab.3 Average of indicators in each group( x +s,n=5)
eNOSZ

45 NO R GSSG GSH
Control4] 1.18£0.13  1.98+0.12 0.11+0.02 0.58 +0.03

HR# 0.94+0.13* 236+0.19° 0.17 +0.03" 0.41 +0.03*
HPC4] 1.09£0.12" 2.06+0.11" 0.12+0.02° 0.56 +0.04"

HR+EUK13441 1.10+0.06" 2.12+0.11" 0.12+0.03" 0.51 £ 0.05

HPC+H,0,4H  0.77+0.11° 2.37+0.10° 0.18 £0.04° 0.43 £0.16°
FE 10.381 9.546 9.050 4.827
P1E 0.001 0.001 0.001 0.007

V¥ :a, 5 Control 4 %5, P<0.05;b: 5 HR A 48, P<0.05;c: 5 HPC
H L, P<0.05

eNOSHH Bt H K AE (pmol/mg)

AL AR FRS 1) eNOS At H R ALK F

GSHHI GSSG ¥/ (pumol/mg)

B. BREALBE S ) GSH Il GSSG i

a: 5 Control 4%}k, P<0.05;b: 5 HR 40 %} ¥, P<0.05;
c: 55 HPC 41Xt , P<0.05

2 ERRRGET SN EF R R B A H KLU eNOS Bt H AL

Fig.2 GSH and GSSG concentrations and eNOS
glutathionylation evaluated by multiscan spectrum

2.4 BRRTRE BIGHe N K e NO & = A

TEN AT, NO T2l eNOS 7=/, il ad il i NO ok
JLI eNOS HIgeGE . 5XF R EL , SR 2 E vl ff NO
A A sk (P=0.003) , T 283 HPC J& , 401 NO A il A fir
B (P=0.042) , 5 eNOS 7+t H KL AK - R AR ke $h . 7E
HR+EUK134 ZAH il A EUK134, A ffi NO %% HR 284 iids hin
(P=0.034) , Mi7E HPC+H,0, A H,0,, i NO % HPC
ZH AR B> (P=0.000) , LA 25 SRR eNOS 2Bt H kb
Al NO A= iz (% 2,1 3).,

b b

i

-%m

NOZK-( pmol/mg)

ettt

et

!
e

a: 5 Control ZHX}F, P<0.05;b: 5 HR 4% 1,
P<0.05;c: 5 HPC 4% H, P<0.05
B3 mERFEERN—SLEKTF

Fig.3 Nitric oxide level detected by nitro reduction method

2.5 FALE BT H oA eNOS Bk H kAL

J it — 2R eNOS 2 It H KAk 5 S04 R T8 1) 56
5T 0,51 eNOS A e H KL HEATAH G o0 T . 252 8o
AN KB, eNOS 27 B H K AL 7K S 757, Pearson 4]
Sk B B3 (r=0.683, P=0.000 2), I, eNOS 2Bt H ik
K22 B4R N A2 B AR O (R 4)

3.07
I
E °
2 251 °
i °
Nt [ ]
)
= e
= K
juang B [ ] L ]
Z 20 e
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172}
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1.5 T T T T 1
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Fig.4 The correlation of superoxide anion and eNOS

glutathionylation
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ZAEI DD REAN AL T | F 070 WA T 114 Ak
A B R 25 8], Ho IR O AIUAS 4K 14 52 1
PR KA T, Bt , 2Rk i T s i 4 Rd
JEOR A, {1775 4 4 (reactive oxygen species, ROS) 34
TneA e A R G BRE L, R ECE AN K
S B AR SR TR AR B o R T A B
— AR KA ROS, IR AL e, Hor 0,02 5
FEEH ROS, FEAWFSEHT A Y S5 v IPC W] 5d &
PR LR AE T BEG TE | RE N E A T
FEBRAR A S TR, AE R 2L R JFR A, I mT g id 2
BN R SOD 3 A8 ROS 724 LI K AR
SRR SO SR AR AN S G — B, AR IR SR
B ST R IR AN AT 5, S B 0,.7K
TR BT A AR SOD | CAT 16 MEREAIG, 35 in A4k
N7 38, TR T 0L T 92 O, 4 RIS fin SOD Al
CAT 1, ARSI, [FIBT HUVECSs 7E£8id
AR AN PS5 2R S BRI 1T 21 fple 4R T8
Aib B 0 AT SR

FFEIESE ,NOS 25 1 1PC X N B2 410 B Ao 44
YER, 245 2P s @Bk NOS B, IPC A £R 7 18 H
TS T H S NOS & P REARET , o] 20 45 P J AR
FHET IR DI BERERSY, eNOS J& PN B2 40 P EZAINOS,
B 2RI, eNOS ZEEE NO A 801 D g & He Sl
I TR 7 R e K L A DS A AR T R
ERPETERL BRI SRR RS LRI
R eNOS I YERR IPC L WLER B S, e i F-
HETEIE R eNOS AT AR IR A iR i 0, IR Bl
A EF R NO A= B 982b | eNOS 78 B AR IBE A A
JHY O, F1 NO ZEA & b 5Nz, ot DL 5 JE i
ONOO-, s 20 i 51!, PRk, AR ER 1Y eNOS A=
PR REZEAL , 2 Sl FRE BT ) — KL bR
AN T BHA B = 41, eNOS R EBEIRZ 8] 4%
JEH AL RZ e eNOS F K S L M URR Y 37
5L (-SH), FALRE T 45 55 5 GSSG #E AT R i 5C
e AT FBARIRNS  AEARSEIG | AN S R B GSH
W BE AT GSSG ¥R BE RGN, Wi HL B RAIG, 51k
eNOS 2Bt H BRAL K38 5, 10 NO Az i /b, X 5
Chen SEUSAIF 58 25 5 — 20, AT 1 U R B4 AR I 3%
T3 eNOS B H AL IS TIRESZ W, 2B 1 NOJs/D
ARSI 48 JL A 2 TR P 7 41 228 1ot i A T iy Ak B
J& ,GSSG/GSH F#AK 1T eNOS 23 Bt H JIKFEAK , NO 4=

RGN, 3 158 BH e 4R TR 7 T 3 2 P ] eNOS 23
H AL eNOS BEAREK , fE#E NO A5, NO 2
) IMLAE AT 5K DR Sl i, TR R 30 2 B0 eNOS 7R
ORI AR ek 52 PN R AR 1L 5 &7 sk g, JEHLA A
FrtE— e A A TIRIE

LT AT, AR TR R AT R e AL B 1 A
FEAIE ROS 7K A ool 8 S0 A0 7 35K, AT el 25 44 i 7
GSSG/GSH, X2 A B H AL ™ AR 52 , AR S v
F2 M B AR R BOK P &, GSSG/GSH T iy
eNOS 2Bt H BRAE3E in 5 S84 W K REAIK, GSSG/
GSH &A%, T eNOS 253 H BRAL A, 8 33 2 A 484k
NS eNOS 28 B H AL 2 18] B A G TRIRE 2 1
FALRIFS eNOS A H ARTE B IEAH DG . SR T AR
TR 7 R A A A 7 U 38 S AT AR AR R 15 GSSG Al
GSH HPEAIE eNOS A MEH AL H AT ANERE . WF5Y
P AR R TR R A D AR, gt
K aE GSH I AL E 1, J5 4 £ NADPH FI43 e
H AR BB FH R R GSH K25 A A
FREARAT D H R KT A B s, 7 P Bz 24t
o A Kk T nT R ) NADPH S AR B IS 1
B eNOS 2 e H R AL, A BB 5 A= B 0,38
MM NO Jgi /b2 it , 78 eNOS iR/ B, 2k ik
GSSG W I GSH/GSSG H AR, 15 A4 1
TSN A B H AR N, 0,28 i 3 -
AN HOK - 4  ,  F5K8 SOD2 A /i A
5, R eNOS 4iHF1E R DIefeiE o 2 AR 1y
E=N AR e Sb VG EE S (S L S =R B A T e (]
b i 42 9 /0 E AL IR eNOS 43 Bt H kA, 4k 5
eNOS IEH A HLIIRE , i A FFiE—P o,

25 LTk A5 R IR S T 1 1T fE T A 4
TP Bz 40 L9 SOD i CAT A4 3% 4 K di 2> ROS 2
I, DT RAP 200 i P S A B KT, 5 TS GSSG/GSH
FEAIG, Db eNOS A BEH kAL, 2 1F eNOS Zhfg 2L,
YRR I AT 5K T NO A I RE IR B 1E L (H
EAZ B BRI MR T Z o — 25T . Bl
I TR N A 2 BRI LS IO, 7 I PR g FH
TR AR NGy . AWFSTE I eNOS 43t
H AL D REIR T E ST U A A5, W] LA ke it
— RGO IS N B AT SR D RE el i i P
GRS TR0 M PR PIA T H A H K
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