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Tk /N EBENL o =21 X R A AR 2 (NalO, Ab 3
) FNAIT A (H, K HE B 2H) o A5 R0 20 5 aek Bl B8 e ik i S
NalO, 77V f 7 40 X B5% 42010 o7 380403 0 A 78 5 3% R ] /)N B
SHEFEK BT T B S H, R K HE B e dE e, A
FH SA—B—gal G o 45 0 40 o J5E 5 247 O, AR /DN BRI
JIE&  western—blot 6 illl DNA 451 £ [ v AH G & 11 ATM | NF -
kB A AR W EE (1 D1( Cyelin D1) Fl DNA 1552 41 ¢
EH HMGBI1 fy3ik,

HER . SA-B-gal et IR IRYT AW L% (LU0 E B AL AR
LI /b . western—blot Z5 5 W /s iR 97 41 DNA 4 495 ) i
M H ATM , NF — kB, Cyclin D1 # X} 3£ 35 & (0. 10+
0.009.0.32+0.01.0.19+0.002) ¥ #5 AI 2 (0. 77 0. 08 ,
0.70£0.02.0.36=0.01) ¥ i E &AL, 22 5 B A it
B (¥ P<0.01); MIAIF 4L+ DNA B EMH K EH
HMGB1 AH %t 22 35 & (0.927 0. 06 ) % 45 4 25 (0. 383 =
0.07) BEFE, ZRAGITFE L (P<0.01),

SE18 AR LA3E 2o 00 ) AR Ak N U5 5 1 DNA $ 473 9 55 40
R

IR A A AR 475 ; DNA #5243
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Abstract

e AIM.: To investigate the protective mechanism of
hydrogen on retinal senescence induced by oxidative
stress.

e METHODS: Mice were randomly divided into three
groups: control group, model group and treatment
group. Animal models of retinal oxidative stress injury
were established by injecting sodium iodate solution into
mice caudal vein. Harvesting the mice retina, Western-
blot was used to detect the level of proteins related to
DNA damage response such as ATM, NF-«kB, cyclin D1
and HMGB1 that associated with DNA repair.

¢ RESULTS: SA-p -gal staining showed that the blue -
green deposits in treatment group were reduced than that
in model group. The expression of DNA damage reactive
protein in treatment group ATM, cyclin D1, NF - «B
(0.10+£0.009, 0.32+0.01, 0.19+0.002) were significantly
lower than those in the model groups (0.77+0.08, 0.70+
0.02, 0.36x0.01), and the differences were statistically
significant (all P<0.01). At the same time, the expression
of DNA repair protein HMGB1 in treatment group (0.927+
0.06) were notably higher than that in model group
(0.383+0.07) and the difference was statistically significant
(P<0.01).

e CONCLUSION. H, can attenuate senescence by
inhibiting oxidative-stress induced DNA damage.
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Z B ENAMRT ARMD B A& 5 BLHI AT T K5 19 B Ak
FlE RAIESE AH AR AL A TE A, B AT s = B AR
WBIT HEE MY, W5 £ W, LR 49 ( sodium iodate,
NalO, ) Kl B K T S mI e 18 o 58 A £ S A U B i, AT
S E0N M R Y 2K R DNA 2 B IRT ) H AR
ARMD B0 BEAS R S AR, SR AL IO 3 i ARMD B9
FEJFHEZ —, A 05T 3 WL K 5 % 2 ARMD
KGRI EELRZFE Y I H AR 0 i 3145 DNA il 4 15
2 L A A ) e Y R R SRR R TR DA T S B 4N MY
E L IRATZ AT RG2S, & (hydrogen, H, ) i i
/D Sirt3 8RR AT WRIT 0 R X S A EOA T 1
PR AR i A . P E R R A R D AR
15 PE 4 (reactive oxygen species, ROS) i R RS TR N
DNA 45055747, 3 FLIE AT AR DG 58 % W] DNA 1403 %
P AR R = A R AR S 53 e i 5T O R Ak
7T )R 0 S 45 4% O 4 U R ML, 3R 1 ok R AR
DNA #i15 J )i ( DNA damage response , DDR) L %iE 2% £ %]
IR 5 2 Yo L ) B A I e P B DR B T
1 w7 3%
1.1 w8t
111 SR E W 6~8 AR CSTBL/6) IE
PN 30 H TR 18 ~ 24 (W 3 T b 5 i A 4 52 1
PPEARGRAF) . NI T SPF 4¢,21°C 12h S
MR, 12h SR . S BAT & s W) kB SR T4 & sh i fe
PR 23R S0 T dok BB TR A HE R R T 0
FEBEHLEC T 208 /N BB AL 20y = 2H . X BRAH B Y 24
(NalO AL BRAL) FNAIT AL (HKHEB ) B4l 10 2,
1L 2 FFLEE FEbR A BEI A KA (521 Bio-Rad
o)) FEIRAVE B (SR IR SE B AL AR A E] ) s ECL &
AR R Gt (3£ Bio—Rad 23] ) ;e SRR 250 L (S
Sigma A A ) ;6% WK ( H A Olympus A %)) o NalO,#3
KA R E A, B Z 8 K (L H Sigma 24
A)) s H K (b5t ) &R AR A BRA R ) s BCA 8 Ik EE
W ) & (i = RAEYHARAH]) s bt/ ATM
ST RERUIAR (P Abcam A F]) bt/ NF-«B 5w [
PR (B Abcam 22 F)) | b/ B 41 i 5 81 & 1 D1
(Cyclin D1) B 58 BEHTAR (3 [ Abcam 23 #]) (407 B
HMGB1 e BEHiAR (FEE Abcam A F]) , VLK /N RPT/N R
GAPDH Hi5g BEHTIA (Proteintech 22 7)) . HRP ARic il -4t
4 1eG i ( Proteintech 2y F] ) \HRP #ric LU EHi/M R IeG
% ( Proteintech 2\ 7] ) ; ECL i 5 % ( 2% H Bio - Rad
NP
1.2 Fik
1.2.1 B MESA M BIRGER H og/L A HEIK
A NalO#3 A, ¥R B 4 2mg/ml, 4°C PRAF, BRI /N R
ABRER KT E 7d 5L, % 20mg/ kg 7 B R PR I S
NalO, , FA7 A4 B ER K 38 B 5d 5 %k A £ /) [T SR 4 ) ) o
1 9g/L AEHEER K 12d, G741 NalO, SR/ T8 &
H, AR K S (6emL/d) TR M IG YT 7d, SR )5 SR 41
— [a] FURB ## PR E S NalO, , 1 5 R 4k B IR YT 5d,
1.2 2HE & ARV 3 B/, A9, %M
HE Yo, B B[R A RS2 2 w7
1. 2.3 SA-B-gal 4 KXt/ B W AR 3= & /Y 52 M
LI AN 2 28— FivRe SV I B B AHOC Y B -2 FLbH

TG, R EERE A AR T B A0 b A6 I 3 A 6
[ SA—B—gal A7 175 T BB A 4G 5 2 1 B B35 4
BEAFEHLE 3 H/N BB A7 R, 409/ 1 22 58 B S [ E 3 %
300g/L FEAEL /K, OCT A3 5 U1 A, Y1 A J& 8 pum , K L[]
ETERRIE A b 7E Sml/L % - #E/PBS(pH=6.0) FE i
72 15min, [ € 55 L BEAE PBS(pH=6.0) H1ikE ¥k 2
K ,TE SA-B-gal YL I THiR I 37°C W B o %, 72
T TR
1.2.4 Western—blot #& il 5 2, FHBAKK 4 2/
B, 0 S04 B/ BROBUHIR 00 ) 5%, 08 X 2 200 2 1 42 B
(15~20pg) f 3t Z e BB TR 44 ( SDS ) — 2R T s It Jie B2 Fig
(PAGE) B UK /> BS H-55 55 2 PVDF i |- 1% BSA £ 2h,
—Hi5 TBS 2 H8 1: 1000 (¥ 5 B, 4°C #E IR IF B 111K
TBST %t 3 ¥K, &K 6min, #1155 TBS #% i 1:2000 1 L il
Pk I T HEEME S 2h, ECL (0, I35 BEOG, 3l i 5
BRR RS ICREG, BOERELER 3 Yj’\,lmage J
4.0 BRPFHETT B TP AT

Bt 4307 0 SPSS19. 0 B HEA T G122 Ab 11, 2%
SBHE DL B ARl 22 (w£s) Ron BRI 20001 )
21 8] Z2 5 FLBCR T LSD— 556, DL P<0. 05 N2 %4 Giit
2R
2.1 §3F NalO, FEMAMRMG M HE J@ss
DL 1, NalO, A] 5| R0 0 AR 4, AN ARG T 40 1) At
0% I % 2l (retinal pigment epithelium, RPE) 5 8% 21
Jit 22 E] A K B A0, i ELiA i RPE J2 AR 4E, 3 HAE RPE
Ji| L HE B A R AN RIS 1 50 i K BB R, Ak,
JRAZ 2R NI B (inner segment , IS) 145 Bt (outer segment ,
0S) JLF 415, #M% )2 (outer nuclear layer, ONL)
AN RS T % X2 I PESSM 31 0 B B A 45
FERTPIBE I B, 76 FH HL IR YT I/ B Bl Lk T s Fst 2k |
[A#E, NalO,/NER N4 )2 (inner nuclear layer, INL) H # 4 g
BREREAR, ATRI H, AT L A5 & A  NalO,
V5 0 SR U AR ) 1 50 AN RN 8 T L 2 IR 5 AR
W, A HL B IR T ONL I INL 20 i 55 J5 1) B AR A G
HEZ1
2.2 SXPNRUMERZH M SA-B-gal Y ag5iR I
Bl 2, 7E)a e AR BT A2 i SA-B-gal ¢
R EaR e X HRALE Y P A A e s sk e i 20
Ji s BT 2 SA—B—gal 5 Y W 2 (0 114 200 Ji 5 Yo} HE 401 i 2 448
i, IR RE NalO, 755 10 48040 07 384 1 386 o, 400 I 58 4 Jif
B AR AN TN = Nge ) SA-B-gal EQRESOANAS
REHIZH A b 25 k2D o F S T, L, T LA o R AR I
& AL IR A0 RS PR B A
2.3 EXMEMNHIFSHUMMAE S DNA #5115 & M HH % E
BRIZEBEN  Western—blot K25 R R (K 3) , #i#l
ZH it DNA $54 075 5 o7 AH DG 25 11 I A X 2R 35 & (ATM 0. 77+
0. 08 ,NF-kB 0. 70+0. 02, Cyclin D1 0.36+0. 01) %% Bé 21
(ATM 0.17+0.012, NF—kB 0.27+0.02, Cyclin D1 0. 07+
0.002) & FFhim, Z 5 ¥ A G E L (¥ P<0.01) , U
A AR 38 0 7= A2 5 5 T DNA $45, MiIG 7 41 0 DNA
495 5 0 AH DG 2K 11 1 FH 6 26 35 5 ( ATM 0. 1020. 009, NF -
kB 0.32+0.01, Cyclin D1 0. 19+0. 002 ) % #5 %1 24 & 2%
5, 2R WH G %3 X (1=708.7.142.6.105. 3,3 P<
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T %
S A -JJA\' ” E

Al ikm

A it BE 4L 155 70 4 T Ul B
ATM‘ e o=. ‘350k0a 1.0 L) -y
i o8| a A5 R 4
X I T
NF-x B[ S N S S— S | 65kDa o g6l
=y
= o04f
Cyclin D1 s oy | 36kDa o
[t 0.2
GAPDH’- —— D =D e —‘%kDa 0.0

3 SXENEHIFESHMMEEH DNA Hif5 R MEXEBRIE
kB Cyclin D1 & FAAHX #e ik /@ HLEE . * P<0. 05, P<0. 01 vs JRYTAL,

XA BRI wITA

HMGB1 | —— ——

B ee— W | 25kDa

AP (G W WD WD W ..

4 SEXNFEUEHFSHAMES DNA 3B EERXEFRE

FEXT AR 4" P<0. 01 vs HERUL

0.01) , & W] H, e % K& 1% 4 1k 7 805 =3 09 90 ) I DNA
it .
2.4 S ERUNHFSHMMEES DNA R{GEESHEE
BHRIEHZN Western—blot A5 R Hos (K 4), =4
HMGB1 & X R I, ZRA G ¥E L (F=
82.66,P<0.01) , HALRIZLH HMGB1 & [ A9 A AT ik &
(0.383+0.07) B X IR ZH (1. 232+0. 03) B &A%, 25 A
Gt L (P<0.01) 5 GYT 4 HMGB1 & [ AR %
IR (0.927+0. 06) AL AL o & Th i, 22 A Gt
X (P<0.01), BEEHZET LA SERLIM I DNA #i118 5% .
3itit

ARMD S8 BE X 3R 17 M9 48, ml 4 pocs 40 0 A7
P AR P U AR L) R R IR E R
HEBAE AL R AT 38R R B R A S ARk, 3R
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ATM NF-x B  CyclinD1

IR A DNA 540 SN ARG HE R IA K5 B 4541 ATM NF-
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HMGB (1 HT# %34 & o

e
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R T

9800 A:DNA &5 % H HMGB1 £ ik/K¥ ;B 441 HMGB1 HEH

e N OISR, ARMD Y% 55 576 1% -3 = 7Y
R B TR N R AR I KT R s, N A i Y
B, AT A 3 T A oA s 2 00, 352 i) PR s gt 194 IR 5
H#mZ sl e an e, REEELHEZEZRNERE I
AR 0 0 , (EL 48 i3, 4 8 2 ARMID 5 =8 %2 1) £ 46 1A
F i ARMD BH B SETT R AN R R
ARMD &9 1 BB 2, B E , 01 RE Da 5% 00 ) 65 1) o ik
FTLUM RS FUsi/b ARMD &R FF i ie Hop e ket
(IR DN ER R LIRS - ZPu N e ab o SR (T R = ¥ A
N R R AR R Y 7R 3 TR 2 A S Hh AT
LR BT 2 1) ROS B oAb 4 10 17 38 7= 4™, R L B {1
ROS /K- C BN S5 58 AT UL — A bR
T HHETEA 259 7] L 5e 284001 R ARMD 95 , NalO, J2&
— iR e B9 AR ), i S A0 A0 B 5 B A R 2
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ARMD HIFFE 4 BRAE Sl PSS AR S SE TR AT] 22 Bif Y 5
RS G HE Y (0% 3 NalO, 1A, ml i 400 1]
ARy BEAIR T RPE 2 5 18OG A0 =2 1) i) 25 B 9% HLAH
RPE JZAEELE ; 76 A1 & 5 v 3 GOIR IR /N A 5 2] /Y
IR AR, AN, INL JZH1 ONL 2 41 f it R,

ML . HIRANTZ BB &R0, SR i
ARG T LM I R A 8 PS3 P21 M P16 8
IR AT R R 2 5 5 M SA-B-gal Y0, 7]
ULE T H,J5 2 b 1 A 0 5 v i g ( TOE , X ik — 2D
Bl 7 RATZ AT

H T 1 RE T SR MO R B, AL 0 JBE o 4 A o 8 v FEE
S 1 ik ROS AT LU MRS L 2 11 BRT DNA,
B I S SO0 P AR A sE T, 3 TT LA DNA 1005 ¢
4 Aol EE 1 &7 9 L DDR B 3CE UE I & A T 4 i 5
2 DNA &0 ATMY AR SE6 245 01 WK IR)T
ZH ATM Rk I AR TR, A7 5 R B, Cyclin
D1 iR IL B T DDR, A S Cyclin D1 3k 20 0 [ A T
DDR,Jf H. Cyclin D1 & F13RIATH 5 & fFRE P21 & F1#9 1
i, M T DDRY BT AT ATTE— 2540 T Cyclin D1
BN A5 R BRIRYT AL Cyclin D1 ik i A4 71 4 W]
R, BLAh, DDR FiiFIS 5 A NF-«B, Honl LI
DNA 53006 , i 2K NF-«B 16 16 3 25 T30 DNA 5 {53
Y EE R ATM A AT LA NF-«B2 53Rk
Rl 7 NF-kB BRIE, BRI T AT NF-kB 2R 15 5 4
RUZH B R AR, foe i, A B B i 3D % 4 5 2R 11 HMGB1
A DNA B Z Dhfe"™ | wT LIS DNA $i45, 1 K F ™
Pt AABFFE I — S R H R WA XA EHT, 25 5R iR
JYALH HMGB1 SRk BRI A1 0 25 e, 28 LUl |
i AL FEAIC DDR A E DNA B85, S i % 40 I 5 4 A 17 38
POGRLAVER] . BRI ZORIAR DNA H 32 S804k 0 1 4
FEHELE ARMD 3 Ji& 11— R s

FATHIBFTE AT ARMD $240E T80 B HX) ARMD
I BEAIL T AR 7 30 75 4k 22 IR AT, i — 2P R ARMD
FHL] , FEIT K ARMD Y677 25 P ATS 2 F 58 TAE 5% 1
ML
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