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’ [ Key words] hyperoxia;mouse;retinal neovascularization ; radixin
’ [Abstract] Objective To investigate the expression changes of radixin in oxy-
gen-induced retinal( OIR) neovascularization model of C57BL/6J mice,in order to find
, new preventive and therapeutical methods for the neovascularization in retinopathy.
. Metheds A total of 72 new born mice with 7 days old were randomly divided into
. two groups. The mice in OIR group were exposed to hyperoxia for 5 days to establish
. the OIR model. The oxygen concentration was about 75% =+ 2% . The mice in normal
control group were fed in room air. Mice were put to death at 12 days,13 days,17 days,
21 days and 30 days, respectively. The retinal neovascularization were observed by HE
‘ staining and stretched preparation of the retinas after fluorescein isothiocyanate sodium
¢ (FD-2000S) intravascular injection. Immunohistochemical staining was used to detect
> expression location of radixin in retina. Real-time PCR and Western blot were used to
. detect the expression changes of radixin in retina at gene and protein levels. Results
: Immunohistochemistry results showed that radixin were expressed in both two group,
, there were more radixin expressed in retinal neovascularization wall,vascular endotheli-
. al and ganglion cell layer in the OIR group. RT-PCR and Western blot showed that the
; expression levels of radixin mRNA and protein were different between groups and dif-
+ ferent time points(mRNA:F, =59.273,P =0.000,F},. =538.071,P =0.000, F,

group time > interaction
’297 126,P = 0. 000; F,,,, =419.307,P =0. 000, F,, =663. 946, P =0. 000, F;

time interaction

. ®354.538,P =0. 000). The expression levels of radixin mRNA and protein in the OIR
¢ group were lower than those in the normal group at 12 days and 13 days(all P <0.01)
and higher than the normal group at 17 days and 21 days(all P =0.000). The expression
levels of radixin mRNA and protein in the normal group were very low. There was no
. difference in radixin mRNA and protein between two groups at 30 days (P =0.058,
° 0 082). The expression of radixin mRNA and protein were associated with the develop-
. . ment and progression of retinal neovascularization. Conelusion Radixin may play an
, important role in retinal neovascularization, which may be a new target in prevent and
. treatment of retinal neovascularization.
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= sk

Eave ]

R

interaction

A Yt 5 EL(# % P=0.000), E
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1.2 FEMNBS5RF SHRERICERICHA
JiEHE T ( FD-2000S ) ( Sigma, [ , 1470/ Bl Ra-
dixin —477(Santa Cruz, £ [H) , fE 4 4k H &
(RN IE ) , RNA $2 B0 5 & ( Macherey-nagel , f&
) , ;¥ 5535 & ( Takara, Xi% ) , Real time-PCR i
G CRME, b)), e 5149 (4 Wik, B ) , BCA
FEHWEM RN & (B s K, L), ECL B2
%5 (Thermo scientific, 32 [H ) , HUAR i S 4L P il b i e
i2E ¥ (Santa Cruz, 3£[H ), LB-CY2C %7 4
ICEE AR, 5 5, 98 % W fUBE ( Nikon, H A%)
7500 AUz 7 PCR A (ABIL, 3E[H]) o
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1.3.1 XWHAE KEETd/NRBELS N 2
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7 d A EAIREE SR S d S ] B I E AT
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o Wig/NERAMFAEE12d.13d.17d .21 d30d
R4S S 0L I RS A A5 S A A 78 3 RS B ) S5 1) O
d1ds5d9d. 18 dAust/N.

1.3.2 ZHYEEMAEE KAE7 d /RS ER
[FIZE T S AR v, PR B A N S| SRR o Bk
5% 2% i BEE R (23 £2)°C ., LB-CY12C 74
AR H WEI 3 ~ 4 W, PRIE SR N AR R B
o TFES d JEIR ] IE F A IR EE gk 2 5 B UL [
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R, DA F A8 A T R P TG 1 XA Ay 3 A5 g
HIFRE

1.3.3 FD-20008 mE#ETELAMBEGER WA
TG 12 413 d.17 d.21 d.30 d &8 2 H/)h
B, M SRR B S T TR AR T B b R
i i FD-20008, fRHF IE 8 MGG PR 5 min, FERM
FIALBE/INER TR BR 40 g - L' 23R AV [ 52
15 min, FAR LG T WA US55 I, R BR AR i
JBE AR AR, 58 2 A3 B I R R X TR S AR B
JF AR TS B R R E T
PG T, 0 488 nm I K 56 L ITIES
EUR STV

1.3.4 UIMEREALRREFRE WA TAEE
12d.13 d.17 d.21 d.30 d 4802 H/NER, FER e A
AbBE IR ER 40 g - L™ 22 3R W E S ] 5 24 h,
CEERRREIK , A M3, 2 IRERICRALE S V)
(R4 wm) 2 IR PR 2 BN 56 4 B FR i, 3B 15 5K
YIR B2 sk Tk 883 v b, HE Je @005 T
FILATF IR

1.3.5 GEHALAUFELEKRDN Radixin IRIE W
Mo TAIE 17 d B2 H/NE R 1. 3.4 J7 i
YEAEI . HAEYI R BT 60 CHAEE h ik,
THZRT I B 45 10 ming B BEIRG &K &
EBEPUR, S8 3% H,0, B it S ALY,
LU 3 35 P B S A CCE Bt/ B Radixin —$¢
(1:200), FIPEXTRELL PBS AR —41,37 CoKIBEHR
7 60 min; PBS P& S5 INIG5E A & —Ht,37 CKiF
9 E 30 min,PBS jiJ5 DAB W8, SRR K EZ YL,
PERTIEES |, AT T UL BEAH

1.3.6 Tagman ;% Real time-PCR #; il Radixin
mRNA §9Fix B4 F A4S 12 d 13 d.17 d 21
d 30 d &HS H/NE BOB B (7T 1.3.3),
PRI 5 5 RNA 30 5% 5345 ¢DNA |, i#£47 Real time-
PCR ¥ 3%, Radixin 5| ¥ FE 5 7 50 B UiF: 5 -
GAAGAATGAACGCGTGAAG-3 ’, T U#: 5 -CT-
CAGCGTGAAGAACATCGT-3" #54F:5° -TCTGAACT-
CAATGCCTGGAGCTGC3’, 5| ¥y [a] ¥ & 103 bp;
GAPDH 5| ) F4R £ 77 91 : L i%: 5° -ACAACTTTG-
GCATTGTGGAA-3’ | T ii#:5  -GATGCAGGGATGAT-
GTTCTG-3’ , %t .5’ -CATGCCATCACTGCCACCCA-
37, 51 YAEEEE 133 bp, W 254 : FAE T 95 °C 10
s;PCR )2 Jif :95 C 15 5,60 °C 60 s,40 MG,
1.3.7 Western-blot #illl Radixin EARFTIE W
Hoau TG 12 d.13 d.17 d.21 d.30 d & HL 5 H
ZINER, PRI RSB 1 5T, BCA 2R P v B T 35
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ErUE [ B 5 1 % 30 g, 100 g - L™ SDS-ER T
TR E YK . HLIKZ5 5,4 °C L 100 mA Hi %
M5 3 hoB iR R B IRT AR L, 50 g - L
FENE R 25 IR 1 b, I ACCE BT/ B Radixin —#
(1:500)4 CHER 11, BEFREL 28 vl il v B I s 4
FR LT 44k 25 155 5 IO 2o 4804k W BB R 10 S 0 2F
(1:3000),%iE0E#E 1 h, ECL B3R5 & i)
JRAR ., Gel-Del ¥ i R 1% 22 5 BEAH , Image J2x % fF
M F 9 A K, 5 N5 GAPDH JR
%

1.4 ZEitSA0IE  SRJT SPSS 19. 0 B4 HEATHR 4y
T, 5 4075 5 2R % B 27N BRUAR [] B i) 245 Ra-
dixin mRNA J7& [ 335K T = s F575%, K
PRI AT BRI HOR 7 22 A0 BT AT HL A . o S S
JRITLE 35 6 R 2L ] B[] 53 J% 2B P 4% 1 [ 5, 1] Radlixin
mRNA %8 1193 557K 11 2 T HL e oA B 27
LA (LSD-1 K38 ) , LA P <0.05 2% 5t Se it

2 #R

2.1 MBEHFMIERSNE S5 /MR
FEAEIG 12 d A 5 S ik v 8 A0 , R AR G I IX
T B, AN JE 00 30 T2 i/ v R i A 10 (TR 1A 5 A
J&i 13 d BRI AT LK e TG HE T X, v T 3 i A %
WA 12 d B, /NS AT AL, AR AR A 2
KA SR (B 1B) s 425 17 d AR B 43 32 1M
FiEahy ok B IR 8, JoHE T X AN, H R A
EHEATCHE TR X %, 148 5 B 38, (FLif 8 36 47 5
SHEHL, AT LIS B, KB A A 2F B A R TE
B, IR B A A R i (1] 1C) 52 S5 21 d A A
M AT AT B0 , T XL 2, A E1T
PBZEAL AR A A 2Rk 5 17 d b (1D s A2 )G
30 d B N FEA IR, LA AT R EIEH, it
BESY AN R BA S A3 R 4 S it A A it 8 e el s (R
1E) o IEF XA /NRAE T 12 d HLR R I 48 2 43 A1
SE4E, YA GEIE HAR, SOBTEMT (B 1F) o

Figure 1 Stiretched preparation of retinas after FD-2000S intravascular injection( x40). A:OIR group at 12 days;B:OIR group at 13 days;C:OIR

group at 17 days;D:OIR group at 21 days;E;:OIR group at 30 days;F: Normal control group at 12 days

FD-2000S 1fil 45 7 1 40 Bl - ( < 40)

A RAFE AL 12 d PR B S A 4G 13 d BRI C s 0 AR 17 d BRI Dm0 41 2E 5 21 d MIBG B S 4

V5P IR 30 d PRI F 2 1E 3 BRALAE 5 12 d PRI B
2.2 IMBEARRFEZFRN 5S4/ RAE
Ja 12 d A0 A, R DL R PAY SR I 0L PN B 4
JRAZ (B 2A) s 25 13 d A 0 JiEE A 5L A KL RS , 185 DL
G PR SR 4 LA PAY S 200 M A A AL A A T (T 2B) 5
A S 17 d AR AT LA SR A SR LA PR B 2

R, A AR (] 2C) 5 4 )5 21 d ARG JEEATS ] L
DR GG P ) AL PAY 2 AT A, 1 A L
(E2D) 5285 30 d AL Py SRR T, R L R Al
PR G IR LA P B2 A A (P 2E) o D0 B/
SRR 17 d DRI PN SR 4 e T, 8 I 500 Y
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2.3 HREAA[UFEERN Radixin £ M RAER
REIRIE AU A R SR R, Radixin 78
PRI FRIE . e RE AU RS 17 d 7R

S A LA R LML 2 L PN B AT N B e 2 T T2
PRI D, R o A v € R, Radixin 3 3K B 8 34 58 (&
3A) o IEH X BRAL/NRUE TS 17 d W0 N AT
T PR TR D, Radixin 2355555 (161 3B) o

Figure 2 Histopathological examination of retina in mice( HE, x400) . The arrows pointed out the proliferated vascular endothelial cells or vessels.
A; OIR group at 12 days;B:OIR group at 13 days;C:OIR group at 17 days;D:OIR group at 21 days;E:OIR group at 30 days;F:Normal control group
at 17 days /NFURL AT B (3 A o 10 L5 1 e AT B HE 5, x400) ., A BB FAVE IR 12 d LI

B w4 LG 13 d IR Com s A5 17 d $REEG D

YRR A G 17 d PR
2.4 Tagman % Real-time PCR #;il] Radixin mR-
NA §9F3E SN BAS[E A 24 Radixin mRNA
FIBIKEFEAT BT A 20 B 45 RS2 , AN [ 28 53 0 AN [)
] A5 1] Radixin mRNA 33K 7K1 22 5 46 48 11
BX(F,,, =59.273,P =0.000; F,, =538.071,P =
0.000;F,,....o. =297.126,P =0.000) ., EHRIFEFH
/1N BRI 5 45 B[] ] Radixin mRNA 357K - 5
FeTH RGBS, TA G 17 d 383 i, Rk 2w
b3 5 R BB AR 1l A AR KB B mEIE
H/ANRAE )G 12 d.13 d Radixin mRNA FEik K3 IE
B BR2H [a] i /N BG4 )5 17 d.21 d Radixin mRNA
(IR KT 85 1E % REA [R] 0% /)N BROW) S 3 s, 25 7
WHESIT¥E X (P,,=0.000,P,,=0.000,P,, =
0.000,P, ,=0.000) . 47541 Radixin mRNA 3
KK 13 d BSR4 AE S 12 d 3 B 17 d 88
[FIZHA )5 13 d FA ) 21 d B e, 2 R A 50
W EE L (Pygypa =0.000, Pyy,sq = 0. 000,
P2 a=0.000) . IEH X4 Radixin mRNA 3%
KRR E TR BRI A 5 17 d Rib M. A

RN

FATE AL 21 d BRBEG B SR S 414G 30 d ALRIEE B IR R

Figure 3 Immunohistochemical staining( x400). The arrows point-
ed out the proliferated vascular endothelial cells or vessels. A: OIR
group at 17 days;B:Normal control group at 17 days #EH 214k
YL S5 L (HF Sk A S 38 AR 1 IS DY R 40 I s R 5 < 400)
A A RAUETS 17 d BUREE B IEH X BT AR JS 17 d LR
A2J5 30 d i Radixin mRNA 33k 7KF 22 5% L4t it
B (Py,=0.058; 3£ 1),
2.5 Western-blot #& il Radixin & 5 X & 7Kk F
Western-blot #5125 H ULIEL 4 X 19 2 /)N BRAS [6] i [
4, Radixin 8 FHF XK A 25 R B, A R4
BFNAS ] 8] 18] Radixin 85 H 2 87KF 22 5 294
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Giit 7 X (F,,, =419.307,P =0.000; F,,, =
663.946,P =0.000; F, . =354.538,P=0.000),
A AL/ BB [E] 5 Radixin 2 [ 2R 387K P8
BAETHRERIKKESE, TAE 17 d B38EE, 25
TR m KR 2 AR 21 do RS
S4/NEAE 12 d )5 13 d Radixin 85 1 3535 7KF
I TFIEH 6 BRI /N R, AR5 17 d B JE 21 d 3Rk
TRV B B O R AL RS /N B, 22 3 St
222 (P, =0.000, P, =0.001,P,, =0.000,

Py, =0.000) . %% 54/ EUBLI B Radixin 25
HRIRKPA G 13 d AR 12 d 365, A2 05 17 d 85
HEJG 13 d RS 21 d BTGNS 2 AT Sk
%SL<P13(IM.]2(I =0.000, Py 130 =0.000, Py 000 =
0.000) . IFH % R4 4% i) 8] £ Radixin 2 23K G
KR ETERAR AT, 4205 17 d Fikflim. PR
30 d i Radixin 45 K35 KF- 22 5 TGt # 8 X
(P34 =0. 082; L% 1),

F1 WAARERES/MRPMEE Radixin mRNA #1 Radixin & B RiAKFE

Table 1 Expression levels of radixin mRNA and protein in two groups at different time points

(x %s)

Group 12 days 13 days 17 days 21 days 30 days
Radixin mRNA OIR 0.435 +£0.051 0.824 +0.067 2.656 +0.126 1.410 £0.136 1.028 £0. 127

Control 1.000 +0.033 1.144 +0. 106 1.333 +0.119 1.184 +0.104 0.965 +0.064
Radixin protein OIR 0.625 £0.037 0.706 +0.018 1.855 +0.039 1.265 +0.013 0.826 +0.023

Control 0.827 £0.023 0.848 +0.031 1.030 +0.038 0.804 +0.013 0.785 +0.010

Figure 4 Expression levels of radixin protein in OIR group and normal control group 5 %5 40 A1 IE % %) FE4H Radixin 5 9355

3 e

PR ST A L A s e — 2 v BOE PR R AR
A LA R A 2 5 | R 2 R 0 O R 5 38
A I AR P AR AL S 7 R B ) R R kgt ok, ™

SO R AR T . AT 5T 2 2 B B
HY SRR R Smith 25 g 7 A 5 4807 SO0
A LA Bl AR R AR AR B ) 3R v, AR A B
Do RS A I A 1S A T AR IS 5 d RIV/INERAR S 17
d ZeAq ks it ™) 0 e N — P RE e E /N UL R
21 d, LA WrIGIR ,30 d 00 R B I A5 T A L AR f4
LRI IER o FEARSZR T, AT ESL T w85
AL P BT A M AR, /N BRI BRI )5 0 d L1
d5d9d 18 d(fp4J512d.13 d.17 4,21 4,30 d)
X5 AP0 BRI A T AR A A A b 2 ) B ) R B
LI L 21 Radixin BE RN A Bh SR IA 22k,
5% Radixin 540 9 BT AR IS T2 B G AR .

Radixin J& ERM ( Ezrin/Radixin/moesin ) & [ &
WG Z " A SR AL AN P ek R
BRERED, EEIEER A CD43 CD44 |
241t % B 23 1 K 2 ol 2 M I O Gl A 32 R A B
EY 5T SR AW S, B E &M,
Radixin 7E R i B Pl 8| T HEAEN, 257
iR 0 i P 484 A T B R i AR F 4t Radixin
FEDRI R, 2 410 A i 27 ot s A0 e i e 4 e 17%) 38 A=
. FEIRA B3R, Radixin 82 5 T 1L N
J 1] 5 s h g i g i A o LB BRSE KW, Radix-

in /05 aRG A TG OC, T AE PN R 4 A ) 3
A RS SR A IR A 045 T e R Y AT,
FFLAFRAT T, Radixin 2515 7 00 90 g £ 1 485 19 T
o EET SR A W ST EL D HIRATTAE A A ) 52 5
T & B, e S5 S R I A i A 7R B
RIS I 5 396 78 12 e 01 £ i % Radiixin fy 5 2351
ARSI AE A UESE  7E 1E 5 /N BRI A Radixin [
FIRIK AR, T 7E 2 4755 2 /)N BURR D) 653 A
B SRR Radixin (2 3A 7K1 B I 34 5y, W) A4
DR RS A= 1 5 8 2 v 06 1 Radixing 38 X AN 2R 1 B9 36
IRIK-A IR i, Radixin 114 3% 55728 10 #5400 ) i
A LS B A N IR A — 2
AR HET AL R AR - H AR TR YT IR
IS I P 0 BUAT T — 2 PRI, (ELZ AR P9
AR IS A A R 22 DR A B A5 SR anf it
RFEH AL &Y (aminoguanidine )  NADPH 48
TRBE S 25 TR N AR I R R R
F I T i B g B e B — PR 2 A I AN BRI
T A ML AR o ASBESR & B, Radixin 75 40 o 5
A I A A B R R 3R AR A T A i A AR
e WA ) AR K de ey, 28 T Radixin (% _E3REH &
FRIRIE O, 8 AL 1] T Radixin {1 2 PR 28 38 55 11
3 TR D R A L AE R BRI % T e LA
FEL M, Radixin A5 5 88 I R 6 97 8 A 148 P
AL DR R 114 i e s, LA 1) 1) P R AL A v 5 0
— ST UESE
(T & 225 1)
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VR RE B T R B P BRI EAM HRRT 0
JHF 40 M A K PR 7 B 32 AR S5 4 B IR 7 HL A P TGFBL
mRNA 3k, Ul > 45 4 H 0 4 K I 7 Rk 1k
MR A A EAM HR Y A W 1k IR T
Ik B — w0 2% 114 1 R 00 5 o 4 R B A I 1) 45 1R
G300, DT MMP 52 figf 240 if /158 5 9 1 R G i, Al
FPIHIA J5 £F 4L R TE BOWAE . TR,
EAM 7] G838 #:8 JFA ) 35 4 18 o3 T 5 1 41 4k 240 Jif 2=
IR 45 Tl 20 M DR - 2% RV R R ) B o e o i)
AR F RIS, PR AT 4R 40 i A fE RSk .

2R L iR, EAM AT DL o $00 i K FR e 15 )5 £
I S0 200 TR0, U0 S 2T 4 4 4 g, 00 ) R R ek
et e A ERIRTE B L RGBT A B B . EAM A 1]
eI T I IR A RSk 2 e 07 1B, (R LA R LB
D W AR IOE P ) e A e B AR R Bsf ) A o itk — 25 0
JE IR IS AN A IR BT

S 3k
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