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Abstract

¢ AIM: To explore the modulation effects of 17- estradiol
(E2) and tamoxifen ( TAM ) in chronic intraocular
hypertension mouse model.

e METHODS . We performed anterior chamber injection of
magnetic beads to induced chronic ocular hypertension
models. Adult C57BL/6 male mice were used in the
experiments and randomly divided into four groups:
control, Beads group, E2 group and E2+TAM group. The
intraocular pressure (IOP) were measured by Tonolab
tonometer. Central retinal thickness was evaluated by HE
staining. Brn3a as a specific marker of retinal ganglion
cells ( RGCs ), were stained and counted by
immunohistochemistry ( IHC ) staining. Glial fibrillary
acidic protein ( GFAP) as a marker of proliferation of
astrocytes, was quantified using western blotting.

« RESULTS: The IOP level was significantly elevated after
anterior chamber injection of magnetic beads compared to
control group (P<0.05), while in E2 and E2+TAM group,
the IOP levels were reduced ( P<0.05 vs Beads group),
especially in E2+TAM group in 2wk. The RGCs happened
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to degenerated in Beads group after 2wk, while the effects
were reversed by E2+TAM (P<0.05). The central retinal
thickness showed no significant statistical difference
among the four groups after 2wk (P> 0. 05). The
expression level of GFAP increased caused via beads
injection, however, decreased in E2 and E2+TAM group
(P<0.05).

¢ CONCLUSION: E2 and E2+ TAM could both effectively
decrease the IOP level in chronic intraocular hypertension
mouse model, increase the survival of RGCs from high
intraocular pressure, suppress expression of GFAP, which
indicated neuroprotective effects of E2 and TAM in
glaucoma through an anti-inflammatory effects.
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B, A5 CSTBL/6 JRAF /N BUEEAL 7 o Xf B4 Beads 21 \E2
A E2 + TAM #H, R JJ IR He 3t W 0 & 4 IR %
(intraocular pressure, 10P) (725 fk s HE H4 (a0 52 Il 1
SR R T s Brn3a e 41 Uk 2 Yo € SRR 1T B0 1%
YA ) BSE i 22 45 40 B ( retinal ganglion cells, RGCs ) 5
Western blot 32 #6 I £ ) & vp i It 21 4 182 M 45 1 ( glial
fibrillary acidic protein, GFAP) B33k

R .G 2wk N, Beads 4/ B R & W & 5 T X
BB T E2 ZHF E2+TAM 4R R B KT Beads 4, 2%
SIE G E L (P<0.05) , H E2+TAM 40/ BOE R
JEd B2 41 AR, 1B 2wk JF, Beads 4 /N BRI
RGCs R B0 A0 1 35 32> (P<0.05) , I B T 7 2
E2+TAMA] B W il i B 42, B 2wk Jim , 25 2/ IR
WL R R R B, 22 S LG L (P>0.05)
Western blot 45 % i 7, Beads 20 /)N B AL B 2 GFAP 45
FihETHE  TES E2 F E2+TAM 5, GFAP & 1 £k &
2% TRE(P<0.05)

£51% . % T HEGT E2 R E2+TAM 35 R AR 4 v IR A A
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R AR R 7 EHR & A R SR e B H R R 2, —
BRI, WREE o 6 TR R P A R LR
# IR EAE AR 1mmHg, 27 0 J KUK 25 T B 109% 1
[J R, A 00 A AT 3 A o HE TR 6 B 00 A A 3 G e PR IR
JEAK 1.5 ~2mmHg ™™, $ 7% HR R 5 M 38 22 () v] REA7 7E %
PIBER . 17-B M 1% (17 -B—estradiol , E2) 1 Jg WL Py M
RN EZAYTE I, — L RRMF TR 5T i 34
WL AR 3 ek ST N RS v R R AR | [R] BsF 45 T /I BR
BT T E2 SO 3 32 4R R 50 A 5 2R ((tamoxifen,
TAM) , IR & B2 K TAM X 18 M &5 R /) B AU i
S
1 MRA %
1.1 &8
1.1.1 S2I68zh#  BU4EMEYE CS7TBL/6 /NEL(6 ~8 JRIHR )32
HOdesh P sc g oo et BEHLAT R 4 4. (1) X AR
2H . UR A B 7 8 3L Wi R £h 2% i ( phosphate buffered
saline, PBS) + % T {351 0. SmL A= FEER 7K ; (2) Beads 4H ; X
MR A D 7 S 3l REER + K2 i S A= B3 7K 0. 5ml; (3) B2
21 BURR /1 B 7 S 3l W Bk + K2 R 7 4 E2 (10pg/ml)
0.2mL; (4) E2+TAM 21 . SR 55 VS 3pl #EER+ 52 T 4T
E2(10pmg/mL)0. 2mL+ 2 F {4 TAM (0. 1mg/mL)0. 5mlL,
1.1, 2 XFI RAXLEE % BK ( Corpuscular) ,30mg/mL, HE
10pm; 17— M % R —iR ) A= B IF (Toeris ) 5
Brn3a HiAR (1L 3EKTE | Santa Cruz) , GAPDH HiAA (F i,
DA ), B T A 4E TR 1 &R 1 (glial fibrillary acidic
protein, GFAP) Hi& (kI , DAKO) , IF =594 #Ric (1 —$i
(IH 1l 3 1gG, Jackson ) , HRP #3009 4t (1L £ 41 %
IgG, A HAEY) ) 5 906 B (Olympus ) 5 3 3R 45 B 5%
(FV1000, Olympus) ; TonoLab AR F 11 ( Tiolat) .
1.2 Fik
1.2 1 /NREMSRIEEBEST 5B
ANERUE TR T B /0 BRUAS IR ) LRz bk TR A0 Wk, T 3% 42
33G ZEHI%T S i Hamilton L 73 S 48 WA 3L BEZR , 15 fA
PSR AT, S AT D, o G i 1 0 5 R 1 BEE VN B s
VBRI K REERTE AT D o B/ NG ERAE 28 30 E X5 i) g
P Bt dh e Sk B WA R 5 11 BT SRR, /NG
PO | WG 2R W I 51 o A AE pr fR R B, RBE TR BTAE R
RE . Xt PR UUHR B B3 i A 3L PBS ZE Pl 15 46
2d FFUA N R P R, 25 3 455 e R PN R AR R R T o B
SmmHg HFFZE 2wk BRI R o
1.2.2 ETES SIREFEAERE, B2 4/ E2+TAM
2H 3 R B2 R VEA 10pg/mL E2 0. 2mL F110pg/mL E2
0.2mL+0. 1mg/mL TAM 0. SmL, % F&ZH Fl Beads 2H 73 51| j¢
THEAO. SmL AEBER K, BELEES 2wk, R ESY T
& H 8:00 ~10:00 #AT, 7EHR I 22 J5 58 1l
1.2.3REME  FE/NE, 7E TonoLab HE KT #E/N
BB, B — ORI B R 0 AR A 5 e i o
B R /N R e AR LRI i 6 KIS

RG24 ARz 6 il (-, LOZF-H{EIE R i
K AAT SR G, AR IAS 3 WA 2R A, IFid
o BRIEMEAEREH 8:00 ~ 10:00 PEAT, 75 A2 N v A 5¢
Ao MR FS N 5 349 ) — 57 S 55 25 58 il
1.2 4 MMEEYIF HE L BNERRUMERE @K
2wk J&, BRAEC 2 HUNR SRR 4 HHREK, PBS vk T
4% Z R P E 2 24h, A BSEE WEEAT TR R
FREMP R SRR Spm, SRR R - et H R R
T LS, B 2 A 2 78 PN B e A0 o A A 0
B FUIRERVEHR 3 5K A0 7 1A 28 0 40 090 BT e, 0 LA Ao
28Rty 200 wm T8 ] A4 A0 D RS
1.2.5 £ MRS FITHE T EE &R 2wk 5, 541
2 HUNER, HEfilBR 4 HERER  PBS HEEIG T 4% 2R H
P P [ E 40min, FBRIR AT | A RAK K ik 4 B, 43 25
R W I 5 A 5% BSA-T rh 28 i £ 2h, PBS
VRIS, Brn3a —Pi (ILFRIE,1:200)4°CIF B L, PBS
EEVE 3 U, Smin/ WK, I HTILAE 1gC P (1:400) ERIFH
2h,PBS Pk 3 K, Smin/IK , FE BB T, B A0 B BT A%,
DU AR, A B R E B R O B T
(x400) VIR EE 0 Ho0s o] 4 A5 1) 8% 30, 49 1) T 1 2 A
£ 1L 5mm ZHA R B R B0 R 8 BKRIEL . I
ST 247 400 X B A1 22 45 211 9, ( retinal ganglion cells, RGCs) 1T
B=8 TR A A O S 2245 A i K8 sk IR R s E AR
1. 2.6 Western blot #& iU M X GFAP EHKRIE &
B 2wk J5 , RRALE 4 HUNE bR 8 HUIREK sk vk 143
B S i A S A, AR R P L, BCA 75
M BEEWEE . SDS-PAGE MLk fLE A EREE N
30pg, i A NC I, 5% BSA ‘=i B 4] 2h, TBST 3%
GFAP —Hi (3K, 1:2000) W5 & , #2IK 4°C 32 %, TBST
EEVE 3 UK, 10min/ K, HRP FRic B9 L 2EH0 6 —$t (1:4000)
FIRIEE 2h, TBST E¥k 3 K, 10min/ K, B = 1 ECL
B KA G, Image J A4 43 M1 25 H 4577, GFAP TR H
AHXT 26354 = GFAP B A {5/ GAPDH B2 A {5, GAPDH
HHNSHEA,

G112 4081 : Graphpad Prism 5. 0 #4347 811244
Mo THETORER BB e bl 22 (v £5) 3R, Z4LIH] LK
KB R 7 22 43 M7, 4L 18] 79 P L 48R SNK —¢ A5 560
P<0.05 RRERAGIHE L,
QKR
2.1 E2 A TAM MERAEM R WMEERS 2wk /)
IR FR i e vl 200 10 D5 W BR TR BT 5, BT RS W BRI 26 T
8RB KBIR AN, S BOER S 2wk P Beads 41 /)N R
SEHIHR IR (16. 34 +3. 122mmHg) B i & T X B4 (10. 38+
0. 839mmHg) , 25 5 A G112 L (P<0.001) , /N2
P 5 MR AR R ST )5 10 B2 2 A E2+TAM 2/ B2
ARJE (12.77 2.053mmHg 1 11.73 = 1. 96mmHg ) ¥ #;
Beads 41 i 3 N B ( P<0. 001) s (HPAL[H] HL 8¢, 22 R L4811
FESL(P>0.05) WA 1,
22E2FMTAM MM EEEM I HE JL (A 45 13K
B, 5L 2wk J& , AL/ B 25 40 oA DL BH . S, 45 )2
2 HEZ 5 AL AV Beads 41 /) BRI 190 548 425 4 400 i )2
DLy RGCs HEF A BT X, UL 2 A, b e 400 o 2 2 3] -
R 5XF IR (170. 2+1. 43 um) #H EE, Beads ZH A1 ]
JEEJRERE (159. 0+4. 27 wm ) WEA T [, E2 20 (170. 1+1. 49pum)

995



EfRIERIEE 208F68 F18E F6H  hitp://ies.ijo. cn
E815.:029-82245172 85263940 BB 3{S#5:1J0. 2000@163. com
A 25 -} 4L B 20
I -m Beads4l
201 - \..\ A a-E24]
i\ .37 serama

IOP(mmHg)

0 2 4 6 8 10 12 14
& BN 1] (d)

IOP(mmHg)

1 RANRRAEZUER A EEE 2wk WAL/NIRIEARLITZ (0d FR BT ;B EHES 2wk AL/ BAF B IR E
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Beads#|

F2 FAVNMBREETWL A SAPIME HE G255 (x400) ;B 4543 Je L™

K E2+TAM 20 (168. 5+4. 22 wm ) L JIE ) %5 Beads 2H I
B AH A A R LA, 2 R RS R L (F =
2.853,P>0.05) , L& 2B,

2.3 E2 1 TAM X {i M fE#Z TR Rt
AU YL 25 1 Won , iR 2wk J5, 25 AL M B RGCs
HEESAS ¥ E X (F=5.562,P=0.023) , Beads
ZHPL W I RGCs 31 %0 (3579 + 192, 5/mm” ) ¢ %F 1R 4H
(4146+236. 8/mm”) {8 FE AL ( P<0.05) ; E2 41 (3867
416. 8/mm’) il E2 + TAM 41 (4323 £157.3/mm’ ) £ ¥ fi&
RGCs 71488 Beads 414 Fr i, Hid E2+TAM 41l Beads
AL, ZF AR L (P<0.05) , WK 3,

2.4 E2 #1 TAM 3t GFAP EBRIZEM M  Western blot
2 B 5 R K % BB ZH GFAP & (A Rk E M 1,
Beads ZH \E2 41 \E2+TAM 41 GFAP 2K [ A % 26 3k 543 )
9 1. 139+0. 142 0. 722 £0. 301 0. 494 £0. 043 , 4% 20 GFAP
EHRBEHUEBEERARITFE L (F=8.944,P =
0.012) , 1 Beads 243515 E2 20 A1 E2+TAM 24 tb&,%
SR X (P<0.05) ,{H E2 405 E2+TAM 4 It
B, 225Gt E X (P>0.05) , WK 4,
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W4l Beads4l  E24l  E2+TAMAL
E241 E2+TAML
oy SO T y

WeOE t o R O x “&: . oda

E241 E2+TAM41
JERERY LA

3itig

FOLIRAE A 2R — RECH MEIR , & i TR R A
FITELH) RGCs B HAMZEARWT 2% | TR WG 114 28 12 34t e 11
AR ey, ol R Z R R £ R R R TR, B2 1
HHUAR MR Y B HIER, 25 T RE 4 R
PR, AR R B, A ML M R 2K o« (ER-a) I
B(ER-B) 7EMR P IMAE LI | ik 4 5 v A7 e 3k 7
VFZ ARG PRATF 5T b A& B 2R 5 1R 1 ) 778 25 1) o6
2, Mayo W55 K& B 43 % A A AR L PE L 43 B )5
HEA AR ] 19 4 Pk & A T % PR A AL R 6 R A RUS: v
L6157 BAMIE R, 0 AR WS By Lotk B gt 45 T
WE AT IR AR IR JE Y45 0.5 ~0. 6mmHg F &, 5%
BRI ILEA ST % 25 L i, 2 Bg
REARRHR A 37 A0 I B P4/ 7 TAMD Ji — Fof e 5 1
WHE T8 252 AR TR T ) (SERM) |, 76 AS ) 19 40 27 b JH AT 2 b
FEPUMES R RN, HAE S B AL R BN I R
BN, WO T4 28 I B RS AARE AR T BE T
PRSP 25 2 0 e 0 30 5 M 98 2R s RS D
7B Y B 0 e R L 40 e 0 18 A DR A LR g 1Y
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GAPDH s wall > >
B 151
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Beads#l E241 E2+TAM4]

IR T2 N . ek, TAM A AN 38 i i 3% 2% 52
R AEAE T e P AR AR 22 R G B F 52 H, TAM AT 338 2 B 1By
TR I o A I g AR 0 T 2 (9 3 A 8 A 0 e
S AN 3 A T A SR B R 2 AR R

Miiller £ f /2 5 #fE 3l 1) 10 I 5 I g 8 22 1) — 2R it
1 ORI 7 N ey = I ) B | EE /R G A € it
Y5 , Miiller 21 2 23 BUREE A5 A A ARSI 1 B
i 2 B M A0 M PR T — SR R (NO) iR SR BB IR 1
(TNF-a) AR HHIEEE R ML T T 8T, GFAP
Yk Miiller 20 0 354 06 f SO B9 38 AR ZEAR I Miiller
20 38 TG KT kS AR B A FR R VR, AR AR 5 3 o 4G
B2/ AL I R GFAP 25 1 2R IR WS Miiller 4 fif] 4
FEIGIEARAS

AHIEFE R, kg b /DS AR P R R M 3 R X F
FELE R T, BEBEMLAAR 9 Mk 95 22 & i 4/ 1) A I
JINERAE R ATF 58 X6 42, il 2o AT G T S R X € 5 A, RS R
Gk 1, REE 3 ks E HAT RO BUN IR W IEFH & . A
WFFEIN N, /N BRI 1 v R AR B 8 ST 3wk i A 251
W5 RGCs Kk &m0 (B IRATTRT I 98 & BR, 4 A8
ST 2wk 5 RPATFE — 2 B 5 RGCs B Ik 2 | B4R
WFIT B4R G 2wk HEATIRER . ARBFIT & B, B2 T i 4
HNIEE B2 RE % 25 A v MR R A /N UM PN I B
RGCs ¥, FEAIK GFAP 2 [ 1) 32 3 5 (H 45 21 v e 40 ) ik
JELJBE I oA A B I AR Ak, LT BR AT BB 2wk 114 2 AR (]
SUR TS N Y Bl NN A R R R i
AHFIE & B B2 BT E0H A0 AR B 4 9 A BE B TAM
FEPU, &m E2 BE TAM X — A EHE B R, 7
BT BE B MLHIALHE . (1) TAM A Sy 15 5 1 ok 08 25 52 1A
I, AE AR AT 3 A RN, (HLRE A e
W5 R g 0 I B A 1 F 5% K B, 2 BE A AU 2> RGCs
BYPET Zak FE ] DL TAM BEBE . (2) B2 X 00 R
MR VE ] 3 2 ER-B SE 3, MR A 15 557 00 90 JEE 1
Z b M ( retinal pigment epithelium , RPE) TR K
P, 2457 Ak I R B B2 fiE % 38 o O ER-B R
RPE 20 Ha (-4 V5, 1A o] Bk 384 38 A2 IR 5 B3Rl 1CT
182,780 ( ER-a 1l ER-B) 11 THC( ER-B) BHWr, {5 TAM
(ER—a) I A filg BHL B 2 20 58 200, ik oy B2 (4 9 7
FH R ER-B LA, (3) TAM 8@ 3 i800E v & 5
AU AZ R GPERT & #5890 X AR 974 1 . W 9% 4 BHL, 38
I3 AR FE R DT ER X TAM Tt 24 A% L B 988 40 Bt 57 750 bk 3%
Z 21K GPER1 25 4 223k J5 , TAM il 38 40 Ja 384 58 A4 7
V55, 2B TAM v B8 238 o S0 12 40 B B M K A2
& GPERI T2 1 P, BeAbh, A U820 &Y w399 A0 5% 3iE
SEOALM B R SE AT GPER1 B9 s T TAM 1E K
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