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RZA FEIL W

sececaiaaeacececs [EE] BH ARAMZE (estradiol By ) & H,0, # % 69 Akt b g i (HLE-B, 298)
o PEETE S0 W ER, L1998 o qu i 4 g R 40 4F A A4 SALE) . FTiE R RIRE H,0, 4F T HLE-B3 fu e, 48 & &t ok &
fzggt%%’%f;%g 4 HLE-B3 S BRALA A S 21L: 8 & AU, B A1 (100 punol - L' H,0,) &b K E, 41
i ﬁf&%”ﬁ%ﬁﬁfo H%/%FELEJ_ .3 (100 pmol - L™ H,0, +0.01 pmol - L~'.0.10 pmol - L™"'.1.00 pmol - L™ E,) IR 87: 8 ) A
- 18308310310; E-mail; 531671743 ; T &A% A, KA CCK-8 Foift X tm Mo 52 4o ) 2w AL 69 36 74 5 8 = , WL R B3R B 89 E, s+ HLE-B3 @
+ @qq. com; ORCID:0000-0003- | L4 % vk, RT-qPCR %l i % 42 &8 % B F 1 (silent information regulator 1,SIRT1 ) mRNA P53
. 02293153 « mRNA £&i&, Western blot # SIRTL B % #741 % & P53 | Z#k4% P53 (acetylate P53, Ac-P53) %&
o BEAEE RIS B g sk ok S RACH ] SIRTL AL A AT E. 4R 100 pmol - L7 H,0, 3§ HLE-B3
e + AL RA Bt o) R, CCKS R 26 R 4K P kAL B, 2069 S AL 39 T A28
* BFgc. MR 13808281600, | AL(3 A P<0.05), AR FEMNERE T BAA MR TR G T LALLM, 5 HLE:
: E-mail; 929460414 @ qq. com; : TONBUA<HZREE B<PREE, A<KKEE, 28 <HAM(3 4 P<0.05), RT-qPCR
. ORCID:0000-0002-07059764 = & Western blot #3025 R & 9 : SIRT1 KA & E, KM It & i3 im, BREE, 4> ¥ RAE,
‘ JHLSARREE, > BAM > FaxTBA(34 A P<0.05), Ac-P53 EEaxtBaAAL HKE
e 00110 o By 22 R RS S EL(P>0.05) AR Ac-PS3 R A AL > AU B, 4 > R
. Zgizﬁgﬁgﬁqjﬁ . E, 48> &kE E% %ﬂ( ¥ E<9. 05), ?\éfﬂﬁéﬂ‘#’ P53 5‘&1‘5%%%?@@%\@( ¥ f’ <
*ogemE. MR ¢ O 05) , AAKMZ A HFHILE, £FHARGT2ENL(HAP>0.05), 28 £ 5 EERLER

’ 75 H#H:2019-09-16

* Vel [ 4 5. 201512Z0YD. * MR SIRTL 638 R M A By R & Mgk, &g B, o HLE-B, & je sy R4 1M 5
*805(4/12) ] * SIRTL/ P53 383540 % , f2 2 22k 5 S0 BAC S4B & B, SR JE 693 hn SIRTI ik 3 3% , 37 4]
* EZE B {T:646000 UJI[A * Ac-P53 .8 HLE-B, Za ji 8 =

SV, R B RR MR [ i) s AR R LR A A SR BT ;P53 e =

DEPEER e L RESXS] K76

FEJAAE I T Y B (age related cataract, ARC) B,
ZE IR TP 2 AR AR T 45 0 ) R DL A 4,
ARC W9 5 N dRAK - B2 20 S (human lens epi-
thelial cells, HLECs ) 1% 4 £k 433 473 70 40 M 04 7= A %
FC A B A P BRI 0 SR AE AN [ v ) A
FHRIEE B E R — 2 U L B
i HLECs JA T3 & #EHBU A DhRE™

Sirtuins Jz&— R = BE PR 1 MR RGBS — A% 1T
PR - U R 2H B 11 2 SR AL R , 1 D0 R A5 B Y
K7 1 (silent information regulator 1,SIRT1 ) &% K%
SR 22—, B 2R A ) 25 4w 1 R 45 R
TR SIRTI 18 BBk UE 6 45 Rl IR 25 , 2
P PR A0 D) A M R ol 2 4 A ) B ¢, LA
R B R R A E /AR E A
(2 2 WAL & 4 AR D . B AT, MR R T
HLECs (940 08 T ML i 0 5 18, 32 75 38 2o 52 1)
SIRT1/PS53 ( fifesgg 41 il 2 1 ) 3 % o S BRHT 8 T4
1t HLECs Hr i iR id i b A#F5ti st H,0, 5%
HLE-B, il A0 H5 177 , T80 A RV B2 0 — 12 (es-
tradiol , E, ) % HLE-B, 41 it i/ FHAIL I, Sy itk — 25 By
16 ARC 1Y &A% e (AL Pg LAl .

1 #MRl5AE=%

L1 MR HLE-B, 4IF (ATCC, %), E, B
S H,0, B ( Sigma, 2 [5]) , DMEM 74 5 72 2
(HyClone, Z2[H) , if 4 1fiLF .CCK-8 1] & ( Dojindo,
HiE) , AnnexinV FITC/PT i 2040 g 6z ] 1 57) & ( BD
o], R E)  RNA $2UA ) & (Tiangen, W& ) , BCA
BEAE RN & ( RS RAH), PCRIAH &
(Qiagen, {8 [ ) , SIRTI , P53, Z Jit fk. P53 (acetylate
P53, Ac-P53) .GAPDH $Hi44 ( Abcam , % [H ) ,

1.2 7%k

1.2.1 HLE-B, il EH S5EF WKWRET
-80 CUkA Y HLE-B, 2RI HS , 37 BRI T 37 C
TR R e A AL S 20 U0 M AR, B T AR
UM 5% CO, FEFRAAIATR SR #1612 3 il AT
A0, 5 3 AR —IK. FRAnEA K& fa , T
B, AR S 56 25 I AR R R A T 5 5

1.2.2 HLE-B, S HRHGEEE P LETE H,0, HEK
B BAERKRES BRI HLE-B, 40, fr HAEK =
T5% ~80% , FEIA K 7Rk , A AR 1 i A 16 Js
BTN A LATIR 500 x 10° 4, AE4
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WE 3 AL, B g0 ML RE 4330 I A [A) v B (50
L', 100 pmol - L', 200 wmol - L', 400
pmol - L™") H,0, , CCK-8 I 7] & il 1 ﬁéﬂéﬂiﬂﬁi‘ﬁﬁ
A A A B 2 A B T

1.2.3 L4 ff HLE-B, ZHd4EF0 T 6 fLik
i, R FLA RO 2 500 x 107 A~ FRBEHLAN AL 5 41,
25 D0 BRI 4 IE ) DMEM 24 [ X85 77 2 1
3% HLE-B, 40 jfd; BB 41 . 5 L& 100 pmol - L™
H,0, Y85 FR 5P 40 12 hofik b Rk B, 4
¥ LL 0. 01 pmol + L™'.0. 10 pmol + L™" 1. 00
pmol - L_IE2 AbBRE, B ACR 100 wmol - L
H,0, MR FRER A S B 5 5% CO, 37 CHyfE
IR TP IR (O 4URTE B 2% S0k )

1.2.4 CCK8 XFIEHMMmMES T 96 fLik+
PEFl HLE-B, 21, &1L 10 x 10° 4>, #4452 56 43 41
HMERER 24 h ARE 3 AN E AL, LA CCK-8
A 10 WL AEHT 1.5 b BT AP B E K
450 nm, I B AL IOGE (A) {8, AR 418 240 M T
1 = A/ Apigagmen. X 100% TS HANMLIE T o
1.2.5 RXAREFLVMAMBTE K HLE-B, 41
Hdefh T 6 FLARR LI R 404 10 x 10° 4,
F AN, B AN AR TR RS 2 B0 P, 1500 ¢+ min T
0> 10 min, 35 _FVEW, A Loading buffer 27740, 717X
FRLHAAMIEL A 200 x 107 A~ |, #2 B8 AnnexinV FITC/PI 3%
Bavedi i ioalll el oLl B Uhvi 2wy a1l 18

1.2.6 RT-qPCR #;ilj&2H SIRT1 mRNA P53 mR-
NA Ri& ] Trizol 2 AH AN MG , 4% 18 RNA i€
F) & SN 2 RNA, T 65 C/KIBAH h28 4 5 min,
4 RNA 5% 5658 ¢<DNA, B GAPDH R Ay Py 2 35
i 457 RT-qPCR £, SIRTL i 51 #7: TAGA-
CACGCTGGAACAGGTTG, T i 5| 9 : GGTTTCAT-
GATAGCAAGCGG; P53 I i 5] #1: GCGCACAGAG-
GAAGAGAATCT, T ¥% 5| . TATGGCGGGAGG-

pmol -

TAGACTGAC, P34 455/4.95 °C 2 min,95 °C 5 5,60
C 10 5,40 NMEF . CsR A H B HE NS5 5
B CT {E, A1 X} 3 35 & & (relative quantity, RQ) =
27884 ERLLRQ it

1.2.7 Western blot #il] SIRT1 P53 .Ac-P53 EH
HUFRiE  RIPA SR IR A% 240 M0, B TR =0 AL
M1, 12 000 r - min "' B0 5 min, B 3%, F BCA &
1 R & A 7 2R 1 A, R A 40 g B
ST, BRI, B AR T 1 h S vE TR
JEMA — U R 4 °C W& o 155 W 2 £ 22 vh il
(PBS) YRR, A —HeAi B, 25 % & 30 min, PBS
Vi 455 AlphaFaseFC HkPPANIR 65057 FL i
YR BEAE/ GAPDH JKEE(EL (JKEE L) o

1.2.8 HERERERALE TEESH KM
%@%%iiiﬁﬁt F5:9% 6 h,PBS P 3 I, Ik
5 min;40 g + L™' Z B HF B [E & 30 min, il A SIRTI
—PiT 4 CFE R, T PBS PRIk 3 UG AT
AZPUEIRIFE 50 min, PBS e, I AFLHOEHK
%'J,ﬁﬁ‘,/\%zﬁxj'ﬁﬁw%iiﬁ'%?o

1.3 GPSAbIE I SPSS 19,0 i r AT
I, Z A SRR] FEBCR FH B R R Jy 22437, 4 1]
P LUK LSD- K 3, B s 25 R Ml £ s3RR . Ko
B KHE a0 =0.05,

2 HR

2.1 XFRHME TYE HLE-B; AL  HLE-
By Hidf 24 h 5, BB TS A MBS =
Xt HEZH (B LA ) 40U BE 2R, B2 AR TE L AN BT
I o BETIL (& 1B ) s 1 00 IR 21 400 M 2 38 A1
EEREAR: e 1 OFRBENN 271 Gl (O S DA A R
Ao AR P R E, A0 M) % R (& 1C
ID K 1E) ¥y THRIRIA, HBE E, W BB 2238,
HLE-B; A (AR BT

1 XFERENEEAE HLE-B, HREESHNENL A5

E, 4B mikE B, 4

2.2 E, % HLE-B, ZI4KiF NI A4
HOAN 3 B % (63. 61% ) %5 19 % HR A1 (100. 0% )
IR (P <0.05), (KW B, 41(75.78%) 1
W E, 41(82.30% ) RIUCE E, 41(98.40% ) 1940
ML BE 5 B TR (1928 P <0.05) o (R E,
Y1 < PRI E, 41 < BVRIE E, 4L(X95P <0.05)

25 X R B AT C AR B, 415D APk

2.3 E, ¥ HLE-B, @A TIER R4
SR A5 AN PR T, 2 6 R 1% HLE-B, ]
T2% (3,86 + 0. 04)% ik T 45 2 41 41 Jfd 94 - 2%
(15.64 £1.18)% (P <0.05) . .79 EykE E, 41
AT RAK K ] (9.79 £0.25)% . (8.88 +0.14)% .
(6.00 £0.47) % . ANAEIHT LA mon BRI > fIkik
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JEE, H >R E, H > @ik E, H>FEXAE P <0.05), 416 P53 RPN LSS R B A2
(¥ P<0.05), AW B, HRWKEE B, KL 0. 718, ik iz

2.4 E, ¥t HLE-B, #Hff SIRT1 mRNA P53 mRNA
FIEW R MM RT-qPCR #5420 HLE-B; 4f jg
SIRT1 .PS3mRNA ()3 1k, BRI 41 41 ffg 7§ SIRT1 mR-
NA(RQ) (2.24 +0.05) FiR 2 AXT A1 (1.01 =
0.02) B EFE (P <0.05),SIRTI mRNA ik 7k -
RERIZ (2.24 +0.05) < KW E E, 41 (2. 58 =
0.11) < sk E, 41(3.7£0.13) < &K JE E, 41
(3.88+0.12) (¥F P <0.05), 25 4%} B 4H P53
mRNA(RQ) (1. 02 0. 04) &35 W] Ik T H At #5241
(¥hP <0.05) AU (1.73 £0. 1) fIRWRE E, 4
(1.82£0.16) Wk E, 41(1.76 £0.12) &k
E, 4 (1.74 £0. 14) 4l [A] P53 mRNA %k /K 9 5
ez s gt s L (¥2h P >0.05)

2.5 Western blot # il ZH g /1 SIRT1 P53, Ac-P53
EHSES

2.5.1 Western blot Ul E, Xt HLE-B, 2 i &b
SIRT1 EFFRIEM M  SIRTL FEHFRE(KELL)
TEAS N BRZH (0. 040 ) Hr 2 B A SIRT 2R 1 3k
ZH ) A - 25 G R < REAU2H (0. 138) < IRVKFE E,
2H(0.250) < Ik EF E, 21 (0.486) < ik JE E, 4
(0.712) (¥} P <0.05) .

2.5.2 Western blot #; il Ac-P53 EHEKIE Ac-
P53 (JKEEL) 25 FIXTHRZH (0. 071) ik 5 @k % E,
21(0.070) =R TLE 122 L (P >0.05), Ac-P53
FERAL AL (0. 564) > fIRHKFE E, 41(0.317) >
W E, 2H(0.129) > @ik E, 1(¥h P <0.05)
2.5.3 Western blot #& il E, 3t HLE-B; 48 ffi fh
P53 EAFRIEMTIG  PS3(KE L) 7225 X R
(0.394) TR L FHRLAIL (0. 705 ) FH A A2 (¥

E, 4UKEH 0. 710, k& E, 21K 0.705) 22 5%
WG #E L(¥ P >0.05), LK 2,

A B C D E

SIRT1

Ac-P53

P53

GAPDH

2 Western blot # il &% 2 HLE-B, £H i
SIRT1 ,Ac-P53 P53 EARIEFER A FHAXNE
BRI C IR B, 45D PR FE E, 4
E: WK E E, H

2.6 RERALERN SIRTL RixS5FEM HE
B TS E, X HLE-B, Zifigrh SIRTI 4o 75
SRR, BRI S SIRT 254 5 , 7E9¢ 6 B
BE TSR] R B AR AT (IR 3) , Pt Y a3 G
A%, SIRT1 43 A T HLE-B, 40l 40 i 4% 1, =
FI X AR A (429. 30 = 80. 66) % s oiRt i 45 A% AU 40
(1776.53 +285.48) 55 (P <0.05) ; 2 [a] B i L %%,
FERIZ < (RUKFE E, 21 (2541.10 +489.43) < hyfk s
E, 41(3400.25 +645.86) < BV i E, 41 (8442.82 +
1059.35) (¥ P <0.05)

.

3 SRR & A HLE-B, 4HfE SIRTI 3Rk ( x600)
DR E, 41GE: MR B, 41

3 itig

PETITI, 2 2050 AF ik [ S8 Mk [ 5K 65
% R VA BN LR 22 1555 TV, Bl BUY 73 i 19
B, TEE M VLA SOk s . H AT
PR 4 3K i O B0E PR R , e B AR R A
TG 8 WG . ARC 2 1 9 B o a5 LI 2
BB S5 R ECE 5 S BE R AT, L HLECs 1

A XA BRI C ARV E, 415

AR R ARE R AR . AR T AR
J¥ i H,0, YEHIF HLE-B, 44l HLECs %L 45%
5, CCK-8 FI A0 M2 A6 I 3 1,0, R SM ek K fk
v B R 100 wmol + L™ #EHIAF[A] 12 h, Wang
S FIR RV H,0, 15 H1 T LECs 24 h, W 7E 75
pmol + L™ LI NiF HLE-B, 41T J1 % 68 F B, e %
BT 75 wmol « L' 2 M A7 2 A R, 5 ARF
5% H,0, SRR B2, 53X 0] B85 N R R 7 3
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YN B% FR SRR AR

AW & A LI, H 0 4F 5 B | 48 28
AEIRROR A2t 5 I ME R R B TR AR, BT
B & 0 XU RS 23 IR . H R, BF Y ME B X
HLECs F -4 22238 b o S A 3549 Ak 2D 4 e
PAToRSZBE, Skiljic 260 T 1 M B AR PR A 32
HLECs KiF 1 M & i AR FE R AL A S fb
PR o Ganatra 2 BIF5E B , WESCER Al
£ LECs B2 MR M. EARZ%" [
ARV BE ) E, VR RSN #5117 HLECs, B E, il
2 b HLECs w9 sy bz filg 16 1 1 400 ofi 40 i 0 1=
Roy 25" P WFFe 0, Wi 2% ELA XU , A ) vk i
(8 X HLECs A 78 AN S AR TR] , B N 26 HAE
FPLHL M T E 16 . AR S ISR 6 R E, W
RV g IO A5 T Mk BEBR 2 (0. 01 wmol + L1
0.10 pmol - L' 1.00 pmol - L_l),fﬂ?iﬂ‘mlﬁjﬂ?&ﬁ
E, X} HLECs {47 4E FH B HAE AL

SIRT1 J& MK Mk 4l 8 1 2% £ WAL g, o /2 Sir-
tuins R Z — B B TR 2R A Ui 7
firo SIRT1 HA X A BB 1E T, o] AR 2 5%
ST, PS3, KB E R O, T E,F,, BN
T B, i ALY BRI 5 ) 52 P B OIS R 7 1, 6%
U I A W5 2 WA 76 40 g o, SIRTL
T KT LA BEL VR 40 L F 0 T R R S, A A
BRI AL 09 A= L, AR A0 85 55 U I 40 it R B E,
W MR Z R o Bk 2 A B g #E SIRT1
Feik0 ) MRERLE LR SIRTL 5 o0 T 4R B L R4
AL TR AR I RS N ) 2 2 4 i ) 240 A
0 A=W AT} € 7 G NN R o )
WAETE SIRT1 ks n fz Hopr b7 o AHF
el R R A R Db 2=k & 8L SIRT1 £ 3¢ (i
F HLEC 4ifut% I, HF#E E, W r99 i, SIRTI £
IR WG AN, P53 & — b filh % 40 o 08 T 1 2R 1
2 FZ 4k BRER AL AN R AL 2 P53 1 BRI 11,
EXFPS3 R E M G A RN . 2
1ty PS3 (R 40 MR 7=, & B Bl 2 SIRTL 19 F
T AR R, BEE B, W I, SIRT1
FIEHENN, Ac-P53 /b, R E, TERFRREE B2 iF
T SIRT1 3k, iR 452 CBRARVE R, 94 P53 £k
A, BELIE P53 3801 0 00 1 3 B, 1 200 B S TR T
I HAE—E BB NS E, WRE M3, ST T /E
R, 5 ERGE WL R B, Agaoglu &
KB, FE ARC (835 St IR AR A2 [ S 1y SIRT1 119
FERBOEH NI B I, Xu 2 SRR PR TE N
B R %) AT 4 I vp & B SIRT1 2655 %% 1F % K B4
i, S5AMEFY SIRTL FE AR T 21 Hp 33k i F 25 J X R
ZH 45 A — 3, 22 SIRT1 % 33k K 78 11 N s
AR RE ZREZNEM. BN, RUFFREE R
Hh P53 IR TEAR R K P SR E E, AR T
WE S R ] Re 5 H B S 8 1 T RE M P53
AH5&, SIRT1 i P53 J: Z Wbk J5 400 il 1 20 B 0 1= 72

J¥ BEAR T 4B T, E, X} HLECs (A5 E F vl il
i Z AR S B, At I8 73 A9 A7 AE 1T RE S M AR F 5T
SRS, XU AR R R Z AL, J5 AT
— e S DLHEBRAH SC TR R 15

CEL TR, AWFRUER] T AW E T E, X
HLE-B, 40l E - mbcdd T e, IFdE— 2R T
E, A figi 1 SIRT1/P53 5@ g {547 HLECs % T4 1,
{H7E HLECs 1 E, 5§21 SIRT1/P53 i % 7] fig /7 75
Z WA TR S S AL, BT R 8 e A e
it —

S0k
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[Abstract] Objective To investigate the protective and anti-apoptotic mechanisms of estradiol (E,) on H,0O,-in-
duced oxidative damage in human lens epithelial cells (HLE-B3 cells). Methoeds HLE-B3 cells were treated with differ-
ent concentrations of H,0,, and the optimal concentration was selected. HLE-B3 cells were randomly divided into 5
groups: normal control group, model group (100 pmol - L' H,0,), low, medium and high concentration of E, group (100
pmol - L' H,0, +0.01, 0. 10 and 1. 00 pmol - L' E,), to observe the morphological changes of cells in each group. The
cell proliferation and apoptosis were detected by cell counting kit-8 (CCK-8) and flow cytometry, to observe the effect of
different concentrations of E, on HLE-B3 cells. The expression of silent information regulator 1 ( SIRT1) mRNA and P53
mRNA were detected by RT-qPCR. Protein expression of SIRT1, tumor suppressor protein P53 and acetylate P53 ( Ac-P53)
were detected by Western blot. The distribution and fluorescence intensity of SIRT1 were detected by immunofluorescence
chemistry. Results 100 umol - L™' H,0,was the optimal concentration to induce oxidative stress in HLE-B3 cells. CCK-8
detection results showed: The proliferation rates of low, medium and high concentrations of estradiol groups were higher
than that in model group (all P <0.05). Flow cytometry test showed that the apoptosis rate in the model group was higher
than that in other group: normal control group < high concentration of E, group < medium concentration of E, group <
low concentration of E, group < model group (all P <0.05). RT-qPCR and Western blot test showed that the expression of
SIRT1 increased with the rising of E, concentration: high concentration of E, group > medium concentration of E, group >
low concentration of E, group > model group > normal control group (all P <0.05). The expression of Ac-P53 in normal
control group was higher than that in high concentration of E, group, and no statistical difference was found (P > 0.05) .
model group > low concentration of E, group > medium concentration of E, group > high concentration of E, group (all
P <0.05). The expression of P53 in normal control group was lower than that in other group (all P <0.05) , and no statisti-
cal difference was found by pairwise comparison among other groups (all P >0.05). Confocal immunofluorescence chemis-
try showed that the fluorescence intensity of SIRT1 increased with rising of estradiol concentration. Comnelusion E, plays
protective effect on HLE-B3 cells via SIRT1/P53 pathway, to inhibit Ac-P53 and decrease HLE-B3 cell apoptosis; the ex-
pression of SIRT1 increases with rising of E, concentration in the physiological concentration range.
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