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Abstract

e AIM:To explore the protective effects of 173-estradiol on
the cell apoptosis in retinal ganglion cell layer which is
induced by hyperxia.

¢ METHODS; Forty-eitht 7-day-old SD rats were divided
into four groups:normal group, high oxygen group, 17B-
estradiol treatment group and vegetable oil treatment
group. Rats of the high oxygen group were put into the
environment exposed to 750mL/L oxygen for 5 days and
backed to room air for another 5 days to establish the
oxygen- induced retinopathy ( OIR) model. The treatment
group were given 17p-estradiol by injection with the dose
of 0.5pL/d(2g/L) before exposed to 750mL/L oxygen. The
vegetable oil treatment group is similar to 17p-estradiol
treatment group, but the medicine changed . Ocular
cross-sections were prepared for staining of HE and
eyeball slicing parallel TUNEL staining. To observe the
cell morphology of 4 groups RGCL. And the expression of
inducible nitric oxide synthase (iNOS) of immunohis-
tochemical staining.

¢ RESULTS. Part of apoptosis and positive TUNEL staining
in 4 groups of mice. The number of TUNEL-positive celis
in pure oxygen exposure significantly more than the
normal group, estradiol high-oxygen group was significantly
less than pure oxygen group and solvent group hyperoxia.
Retinal immunohistochemistry INOS estradiol intervention
group with a simple high-oxygen group has significant
difference (P<0.05), hyperoxia group and normal contro!

group has significant difference (P<0.05).

« CONCLUSION. 17B-estradiol have protective effects on
cell apoptosi caused by hyperxia in retinal ganglion cell
layer. The mechanism may relate with NO.
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prematurity; iNOS

Fan HY, Ni WJ, Shi CH. Protective effects of 17B-estradiol on
retinal cell apoptosis caused by hyperxia. Int J Ophthalmol (Guoji
Yanke Zazhi ) 2009;9(3) :447-450

HE

B &Y R 178-ME — BEXS = U5 5 00 A0 I b 29T 48 i
J2 (retinal ganglion cell layer, RGCL) 40 ¥ T 4R ¥ 15
T HHLH

ik T Kiy SD KL 48 HEENLsr A4 A, HE R H, 508
E¥XT IR i EA M oOEREAEARERRY, R
MEBAATERKE 750mL/L (AR NIEFR S, HEIER
AR TFREFE 1T XS, M B e E AL R 3R ik R Ay
‘fkﬁﬂ,fj(l?ﬂ 7~17 R4 H B FES 178-M —
B (E2, WM R, EC I VE B R 2g/0) 0. Spl/d, I
AARFH LRI S A A, SO A EE R AEY
M, BRERYI 47 TUNEL Yefa 1 HE 4ufa, Ji %2 4 4
RGCL HIARMIE A, e A e o AR A Al — E AL A &
fils (iNOS) By Rk,

£5 R .4 /) RGCL 2 WL 7 4 AR IR v= fx TUNEL Bt [
P, aiEm A A0 TUNEL FIME4IBER B R 2 T ER 4 i
CEEAARES TR EHAMERESSA, MK
R H R AR M — B T iINOS 5 ai A E AR
HHEER(P<0.05) BaimEH S EE X AR R #
£25%(P<0.05),

518 17 B R 3R 15 5 A A I B 40 B 4 1 /b, L
HIATRE S NO #H%,
KERTR-ME B W T B LM R AS A AL
FIAESH

DOI:10. 3969/j. issn. 1672-5123.2009. 03. 013
B R TS, ME T L. 17 B BT R A5 S 0 X R R R
R T B4R P AE A EIPRER B4R 2009;9(3) :447-450

0sl&
B2 )L W0 ) BE 9% AF ( retinopathy of prematurity , ROP)
JE AR R A U A FE R ERE, B AR
EMRREEENCRNERER, BAiAH R &AM
EAEAT- R FENESZ —, HERER —REFN
IEEABRSHEESER, BT MR EX T
T‘?i’xéﬂiﬂﬁﬁﬁﬁnﬂgw 245 M B A R E Y . A
38 35 W BE 2% 25 AP0 P B 4 22775 48 L= (retinal ganglion cell

447



EfRIERIGE 200938 £9%H E3H www. JO. cn
B 3{EFE:1J0. 2000@163. com

E81& :029-82245172 83085628

layer, RGCL) f) 40 AL JE 45 A0 TUNEL 3 €51, BF B it 33 R % F
AR AP A R T R VE R R ELPLE
1 MR A E
1.1 88 I§IER T K& Sprague Dawley (SD) Fi4: K B
48 R EB#p LSk shypofft) , 17-8 # —
B (17 B-estradiol ) ( Sigma A &l [E]) |, L {ar 4 ML I T4 3]
7% (Roche 2], £ H) , 4RI 16 73 B4R
28] ,CY-12C) ,/NEIL K RUE A Bl — S AL A A B (INOS)
L afEPiiR (Santa cruz /v E), £ EH) , BB SABC fsH
fhge iR & DAB oo & (RN A TRA R
NCIDIS
1.2 7% 48 R 7 Kk SD REBENL5 - 4 4, A 12
Ho A1GERA) HIREEESIKABFRAER 17T X
o H2(ahEH)  PREBETEREREN, BHHTEAR
TiE, FABNEIRERRE 750 +20ml/L fEIZA ST
TR 5d BANVR 12 K R ETIER SRR THAES
17 Ry, H3(ME—BETH4L) . 3R R4 2, (H7E /D B
SURTRI 7 KT AT B2 v ST — I (B2, A W0 7 B, 1D
B R 2g/L) 0. 5pl/d, 1 R/R, B/AR 17 K,
HA(HESEN) ARG ITIERA 3, 2598
[ R FRAE Y . BS54 17d S G R ER,, B MUK, A
WAL KRBT AOR NSV B, B S, S8 2R
HBEHLEGES Y A 3 9547 HE B 6, WK RGCL 2 1 41 g
TESMELNSE N, W ME M, L SR 4
MR RGN e TR R R BEHR .
1.2.1 TUNEL & RBRIT AU A, & F0 85 K 1k,
30mL/L i E AL S % IR T AL B 10min, 848 /K ¥ J5 i Pro-
teinase K(0.01mol/L TBS 1:200 Fr#F 1) T 37°C F ik
15min,0. 01mol/L PBS &5 MbRicSE ik 20ul, B A%
FLHE PR XS BB R 78 OB B 5K U B AR IS R 20wl (TdT #0
AEMIESS 1L, 18l FRICE PR , 3 I 1 5k 81 5 fSUm A
20l ARITZE shiR /R S B M BR, B T 37°C B E T RN
2h, BT PR AL TR E 0 12 100 B B TmL SRR B
A E D S E PR 10pL RS, BT 37C athx
BZ 30min, & H0 12 100 F BRI R — IS, RS
JEm 50 B, 37°C iR & R K B 30min, DAB i {4, ML 4E
RGCL £ g o 1 10, b 48 P A A0 B 1 %ot BB, o 4t A
AR E A PR BIE AR, TUNEL #RiE/E,
2 A AR A - BRI T 4 B A A SE a5 X T
A TUNEL R0 ¥ B 30453140, & Je 14X TUNEL 4xic i
A AR AR AR B ) s IR AL T ALY
25, % S B PR A0 B o 8 T AR (A5 A TR T AR AT N ARRAE) o
1.2.2 INOS R ERALERN il & vl ST £k
PR E U1 S 2K, B 3ml/L i S EERME
10min 0. 0l mol/L #I#xER L 28 vk (pH {H 6. 0) & JREFL R
&& 3min 3 0 F & 113 £ W 10min, @ 0 iINOS ( Tk
WRE R 1:50) — P TAEW 4°C 7, Wi £4nic L%
PR 1eC "I F B E 30min, B FEME-EYE-TH
1k 4 B B & 4 ( streptavidin-biotin peroxidase complex,
SABC)37%C 30min,DAB .o, A EE Y5t H. M
% H Image-Pro plus &l B4R 53 B 554 3o 4 I JE 208 i o
iINOS #5058 20 2R Ak 2 B2 1o b e & < 4 HLHR 23K (o AL Al
B3 kb A, H BT (A) FFIUME. g
A YR R R A ( < 400) JETRTR BESAIAHIA]
Beitaf o ) SPSS 13. 0 3445 Fr G B4 AT 48
i, A R I He g, AL IB W L R BRI 2 40
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YA BRI TR AS, R T A0 e Bk A AR R AR /N e
2.2 TUNEL 38 4 148 RERMALMEF KU A &
TUNEL $ R Y €6 )5 , 75 %2 B8 F 10 RGCL 38 4 40 L
RUZMAAZ Err B0 BNHME (| 1A ~D), #H 1,
2,3, 4 VA IRERYI A B FH MR B2 L1,
9.60,3.60,9.50, K2 RA G H2%E X (P =0.000), ¥
BEABRIEFRHB T HEMERE EF L (P =0.000),
W T TR S D T Al 25 S 4 (P = 0..000) FIAE Y
(P =0.000) Y mA ST EAZHEAS
iR (P=0.999),
2.3 BANER EWHA(E24)17 Ky AR INOS 7
MRS R ILPEAERE, SEH (K 2B) MHEYH
H(E2D)FEMME % 2 2 om R, B T
H(E2C) BRI, TENTHETHE HEY
YN IACIRE A B APAR)Z . 3T 45 4H iNOS By fufis X
MERRHE A MR IE R4 2033 + 1177, 3o a5 E 40
5692 + 3863, M EE T Hi4H 2291 + 1303, S ABEYH
5143 £2395, IE# 4 INOS Rk 5 G2 A Rt ¥ E
R(P=0.014) " TFHASSEHHERAE R ES
H¥EER(P=0.017), ABASSEHAN LR YA ST
BN (P=0.682),
3 itig
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Wi . BrSRRE LN TR RS A A RA, B
B e , A RA T - EBNESWAA SRR LA
RS, WD IR B, AR A A, SR [ N AR BRI 5T B
R 28 R I R VR ST LA B R A T A 4 v o T
W R — RIS PR E R AR BRSNS TN E LB
FIRMEBE AT AR E T R, RAMME RS
R E, L5 HE B (est radiol, E2) W =& (estriol,
E3) FIMERR ( estrone, E1) 3 A T8 MR R A 3R SR
#, HEEEM AW R0 SR, 596 B B M
KAER, TEH LGB MEMMRYS, T o
RS E R E, MY REBBE IR R EMNE
Al A, VT BN A R M R R R (E B AL
AR SEER) 5 [FIAT MR R AN R G B E R T R
ik, EE4ERE AR Z KA R e, EET
SLE M E Z R T 70 TN E SN IR AS h th
B4, LR M A & Y . KRBT — &
A TRVE RN, A8 i VEGF 8458 5 A= 1 48 A= B 38 3 Mk 3
B2 VR — E A R LR I LA B [ A1 AR E T 2 B
B M R H B G . HE E ER 0 E T S
& (estrogen receptor, ER) 45 & Wi K ¥ HIhEE,ER
ER-o,ER-B BifP W &, ER-o 3 B4 Fi 16 4F 5% & P A9 AL
P9 o 22 i 2 A R B 8 2 R A )Z, e B PR 4R
2 J Lo PR I IR A 25 R B AL R B R R 4 AR R P
I AREIARA T T ER-B 325 43 A 75 L 19 JE A 25 55 240 B
RIS, MR R EERN R ENER
e AT, AT B H A, B E - RIIBEM
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AN 180 ~ 200 AN B X H B0 00 BE AR T R A B, T
¥ TUNEL $ R i, B D MBI AR S e 5,
Sennlaub 25 % T, ROP /)N B IS5 ) 14 % SR 77 7E 8 2 1
R T, Brafman 2510 % BBk (15 S 1K T AH O6 A9 3 1A B
A BB | R I A 2 0 R o ) L TE AR
5% 3@ 1 WA B LB vk T LR L O R AR A A 5
1 %F ROP /b B TUNEL 3 {8 W12, % 30 B8 440 725 4 41
i) RGCL g — & 0 18 B0 40 M 2 LA AE M B R Tl 2, 3%
TEH 2 E R4, T ME BT TR A0 U8 T 40 M K B e B s
AR R, RGCL J2 Y 4 S 32 52 g w0 o) IR e 22 45
200 O R0 980 G400 B, 0 I S 22 3 4 ML 2 75 DR IR AR A
S BAT R T B0 FE RGN, BT E S B
AEAART AR E T TR R B R A T
HE— 25 9 S2B0R TERH . 0 P9 B 40 8 T B ML FT B 5 NO
FEMERA K, NO B—FMM SN EFKATF, T8
NO ] 554847 14 B B A 38 B A6 9 B 88 - 2 B 4 ot Ak
TWRSEEI B T, JF 25 0 OH, OH-% F [ g L
Y1, EALTE (R ROEE , T1E DNA (3, [ bk 7
543200, S B RS R . 5 4 Taylor 7 F0
Brune " BT R BL, NO 1% T 18 /R 4%/ bk S B 5 558
BT FEANAE % A T, NOS £ NO & Al iy FRE# , B
NO BB EEIRYY, Brooks %" HFIT Bw , P9 K 40 M 7= 2
i1 NO 5 ROP g R SR 5 #5255, 2% NOS 9/ U=
NOS B F5 , /1N B A 200 P 88 1, 45 ) 2 % B B8 4 4 1
T BUR /D, ROP ™ B AR FE S, NOS A 3 R A Bl B2
HHHIT (eNOS) MHZTTHE(nNOS ) FIZHMIR FA S R (INOS) ,
BB IR A TS T RIEM,INOS EREFES
£ (s FER R, RIEMBEEIER. 258
B R R BmIRE" | Sennlaub % % B, e i P HR R B
A P A% R B 40 L 0 T R i S — UL B & IR (iNOS) Y
FRmYA K, TEARLE P, By E 4 INOS B R K
TE 8 A, T R T 4 3 A ol 45 B 40 INOS F IR TR
55, 16 B I TT LU E R INOS B4 AL, B NO 5%
5, AR NO o 1L 000 R0 ML 33 4% o T Huang 2617 B
9%, M I T OE S I B P R 4 B B B R
& (ER) {23 NO B9 EERE B, FRA1A N W 2 2 18 i 45
B ST RE 5 R 5 RS NOS 15 1k i 240 Ja [ T 77 16 A0
WEVE FI TR E 932 1T 507G G, H AR HLH A i —
&t
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