R BB UE R 20184E3 ) Z538%: 53

- 210 - http .//www. ykxjz. com Rec Adv Ophthalmol ~ Vol. 38 No.3 March 2018

4004006006004006004004004004004004004004004004004006004004004004006004004004004004004004004004004004006004006004004

© BICHast e, BROEEE. B DL 286, 22 R B AR 1294002 RUNEALT SRS B 2T I
. Ve ].ﬂEﬂ%ﬁﬂf%lOlSﬁS(S);210-213.d01;10.13389/j‘cnki. rao. 2018. 0048 . *gﬂﬁ%ﬁ']

$00S00S00S00S00S00S00S00S00S00S00S00S00SO0SO0S00S00S00S00S00S00SI0S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00 SO0 S

BEREEEANES-3- A/ L R BR- 75 R B BER HI 6T LY294002 X
/N R0 0 R 7 A D B T2 AR eV HD R E R ©

e HRerlE

$00800800®C0S00S00 SO0

: ﬁirgﬁ S w10y . Inhibitory effects of PI3K/AKT inhibitor LY294002 on

&AL -, BB E . o . retinal neovascularization in mice

507 T MR Bt ZOHLIE: . .
18940257810 ; E-mail ; diyu81 @ 126. DI Yu,CHEN Xiao-Long

com; ORCID ;0000-0001-6664-2952 . [Abstract] Objective To explore the effects of phosphatidylinositol-3-kinase
3 (PI3K)/serine-threonine kinase ( AKT) signal pathway inhibitor LY294002 on retinal
About DI Yu:Female, born in Octo- | neovascularization (RNV) in oxygen-induced retinopathy (OIR) mice. Metheds To-
;her, 1981. Doctor degree, associate , tally 60 C57BL/6J mice were collected and randomly divided into the experimental
¢ chief physician. Tel:18940257810; E- ¢ group and control group,with 30 mice in each group. Then OIR model was induced by
¢ mail; diyu81 @ 126. com; ORCID:; ¢ . . . . . .. .
0000-0001-6664-2952 Smith methods. Rats in the experimental group were intravitreally injected with 0.5 pL
LY294002 ,while the control group was given the same amount of phosphate buffer sa-
1A H #A:2017-08-31 line (PBS) one day before out of the incubator. Retinal sections with HE staining were
f&[E 5 #7:2017-10-06 applied to count the number of neovascular cell nuclei breaking through the inner limit-
ASCIREE i * ing membrane,as well as the protein and mRNA expression of pAKT and vascular endo-
CEETE: HEARFEES R : thelial growth factor (VEGF) were detected by immunohistochemistry and RT-PCR.
%ﬂ<ﬁ5'81600747) SLTA LR Results The number of retinal neovascular cell nucleus in the experimental group
B4 % B (4’5 :201501020) 2 . . . .
(R B 47.110004 TG, o was obviously smaller than that in the control group (P <0.05). The protein expression
o [ BRI R R EE IR o of pAKT and VEGF Was weakly t?xpressed,and the absorb@ce (A) value of the positive
+ Received date: Aug 31,2017 « cells was decreased in the experimental group compared with the control group (all P <
* Accepted date; Oct 6,2017 ~ 0.05). The mRNA expression of AKT and VEGF was obviously decreased in the experi-
* Foundation item: National Natural * mental group compared with the control group (all P <0.05). Conclusion The de-
‘ Science Foundation of China ( No: t velopment of RNV in OIR mice can be markedly inhibited by LY294002 inhibiting PI3K/
*
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* 81600747 ) ; Startup  Foundation  for ’ AKT pathway ,and therefore LY294002 is expected to be an effective method for preven-
¢ Docotors of Liaoning Province ( No: ¢ ting vascular proliferative retinopathy.

]2:01501”020]; ment. of Ophthalmol : [Key words] LY294002 ; phosphatidylinositol-3-kinase/serine/threonine kinase ; 0x-
rom the epartment o, inatmolo- ¢ . . . N . . .
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0 Z‘:flng”;z;l;)“ :Szzr:,ylzng 10003, e o [BE] BB F T80 BLILEE-3-8 85 ( phosphatidylinositol-3-kinase , PI3K ) / £2 £ B4 - 7 &,
Scoeccecoecoecoecceccenaeccecosccecce BR i3k B ( Serine/threonine kinase , AKT) 13 5 4% 518 3% 49 4] /] LY294002 %}/ R &5 FA M

00400

B2 9% % (oxygen-induced Ietlnopathy,OIR) # A, ) J2 47 A& fn % (retinal neovascularization, RNV) % & 89 %%, FHix I C57BL/6J /)
R 60 R A A It Fo 3t LR, A0 530 R, 394 & OIR 24, DR BAMAAT L d Bp Kb 11 d i S 354k M 4105
pl. 89 LY294002 , %5 B8 20 35 35 48 P 235 AR AR 09 PBS, SR I In 7 3t 40 R Al M I P R 04 41 Ak e B A R G e, S IR AL
##2 RT-PCR k40 pAKT \VEGF & G & mRNA a9 R AL, R FRAD R LT AR mIEE Y (12.53 £1.71) 4,
BRATRR(25.31 £1.42) AN R0, U (P <0.05) ; 523648/ R, pAKT VEGF #9%& & & A Z 35 b, Ak s i a9 B R E1H(9.12 =

1.

35.13.91 £1.49) 3545 xF BE20 (15. 11 £2.17.19.72 +2.61 ) AR T (354 P <0.05) ; 2% 41 +)» &, AKT.VEGF mRNA #8 %} %

K EHRATRM E THR(394 P<0.05), &8 LY294002 i@ it 474 PI3K/AKT 42 5 4+ S@ %%, 7T 4 2k #74) ) & OIR %) RNV
R, LY294002 A 2 5 4 B i o 5 3§ £ PEAL I B T 69 — A0 A 2L i

[SEIA]  LY294002; 5% B Mo ALAF-3 -0/ 22 B - SUTAEIE 3% S AL I B 8 5 % JLALI L T 5 AL LT 2 s
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TEE 72 ) LAR N HE 75 (retinopathy of prematurity
ROP) 1) % g L v, 40 I JI6€ 5 2 1M 45 ( retinal neo-
vascularization, RNV) J& il — B & IR Bl 5 & B 0T 58 34
B A VR 22 EAT (R TR R A DR T o g B (L
SE AL AR B o e A P B AR R T (vas-
cular endothelial growth factor, VEGF ) J& 5 Ifil % & ik,
SRR VI 240 I TR -, A SE g ik B ] VEGF (545
BARREA FCMHE A TR o SRR kB
it I Mk AL E2-3-3% B ( phosphatidylinositol-3-kinase ,
PI3K) / 22 % ik - 7 2 2 14 1if ( Serine/threonine kinase,
AKT) {553 % [ VEGF , fig 2 Jit 98 38 A& 1 8 1 JE
WY ARG IR 5T BT, PIBK/AKT 5 ROP 3¢ &
BV T/ AR AL R 2 (oxygen-induced reti-
nopathy , OTR) #8254 v /N FHRL X I5E (14 95 712 & PIBK/
AKT 1 335 K4 %P, 1Y294002 & PI3K/AKT
{5 S H B SV LT3R R OC T 76 OIR Y o
R A LY294002 BH W PI3K/AKT {5 5 # S M5t
Do ARSTLEG R BB RN TS LY294002 4E H] T
ROP /NS, LA 4055 5 /N B RNV B4l £
F, 28 ROP B S A i 5% 11 o

1 #R5FE

1.1 SCIEFH B CSTBL/6) /BER 60 H,7 d #y,
PR S ~7 g, o [ BE R R 2 B T i ot 12 Bt 56 B
57/ SR AN S R v L7 NS M v L (S S g
FH A 34y v e N R B R R AR TR 2
A B SIE B0 B P A B AR A5 ) AH R E o

1.2 FERFISMEE  LY294002  ADP iy [ 3 5
Sigma /3 H]; Pt N\ AKT \VEGF Z g BEHiiAIly B 5 E
Santa Cruze /7] 3 PCR 57 & B H 7k TaKaRa 44
THEARRAFPCR 51t BRIV ARG R
HG G B201 S BRI H H A4S Olympus 23]
1.3 OIR #RBEIRHE 60 27 d /R
BEAILEL T3R5 5 R SE g A R B, R 30 Ho
13208 Smith 557 9 7KL OIR Sh Ry, o
gl T/ EAR R AT T dCRURS 11 d)  ZE TR A
BN R FAERE 30 G Ak M 3 48 A A% S
0.5 mm 4b G248 7 A A7 IR B 35 (R Y, 1 A LY294002
(3£ Sigma A H]) 2537 0.5 L, X R4 T B 11 d
A MR PSRN T 5 AR FR(0. 5 wl) 19 PBS,

1.4 &5 RNV N MAMZITE SRy
RS 17 d /L 10 2 Ab B8 I Fi BR A AR 35K, [
24 ~36 h, iiK, A AR, /E 6 wm JERESY] R
(U1 R 7 1) 5 R A 2835 R A 26 P17
HARBRER 10 581 7 1F HE e, BEHL OBUE 1565 ik
TR T TR 5 Bl A0 9 S PN SR ) RNV PN R 448 i A%
B, RO

1.5 S®EARLFEKRN pAKT,VEGF ERHF
B PSR 10 skAR S gL @Y i, de
J5 4 SABC H g 2 24k 2 i) G (DL Pl ik

W TARA ] UL B kAT PBS AU —He/E M B 1
YRR, TR SR (DAB) g 8, pAKT \VEGF & H
P < 200 i 2% ol 40 MO A2 P9 0 i 4 £ 007 Sy B
YL, 400 15624 B AEE T E pAKT  VEGF FH %
YA IR G (A) {EL o

1.6 RT-PCR #illl AKT.VEGF mRNA #)%i%
P BEM AR 17 d /NEL 20 L JRREEALBE IS 47
257N BRAT IR A0 D 2 2, F Trizol $2HRAH AL SN RNA
1Y IR R AR BR S wl A B, AKT 15|
YIS . FiEE8.5° -AGCAAACAGGCTCACAGGTT-
30 FWER 4.5’ -TAAGTCCTCCCCATCTCCCT-3" L
Har=4)k 245 bp; VEGF 5191751 . BiEs14.5 -
CCCGACAGGGAAGACAAT-3" ; F 55| 4.5 -TCTG-
GAAGTGAGCCAACG-3" , 3" H47= 1) 4 131 bp; B-actin
N B, 5 8. B S 5 -GAGAGG-
GAAATCGTGCGTGA-3 ° , F 2| 4.5’ -GCCTAGAA-
GCATTTGCGGTG-3" , ¥ 4 7= 41 Jy 518 bp, B-actin
YE RN Z:, AKT , VEGF mRNA [ 4 X} 32 35 & Ky 5256
20 B35 PR 2 5 S 0 IR A A A 5, B 27 2 A, T
ANC = (Clygopen — Clopans ) — (Clynpmn —
Clygms) > o AKT VEGF mRNA Af %} % ik & 301
il oak % (X B H g — K B
éﬂmRNMﬁxﬂéiﬁﬁ )/Xj'ﬁﬁéﬂmﬁmmxﬂ&g x100% .

1.7 SEitZEs#r R SPSS 13.0 il hr
Bl o BAEUARIEL + bR 22 37, P EOHE FL iR
ST FEA ¢ #5550, P <0.05 AZEFAHSIFE L.

2 HR

2.1 FARHAMERNFER RNV K 5248

Xt HRZH A ZRU) R R LS H AN — A LA 20 e P 5
PEABHEAN , SN S RNV A B2 240 A% 50O
(25.31 +1.42) >0 SEEG2H R UL A S A I IS T
G RNV A B2 40 1 2%, 40 M 4% 20 (1253 =
L 70 A, A ) 22 AT Geit o (1 =5.781,P <
0.05; WK 1),

Bl 17 d /NP HE (@ ( x400) o A 0L ;B 5K
Uisei|

2.2 WANRAMIZAELR pAKT,.VEGF EHHIR
N IR AR BEAE 22 AR N AR L
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JZ2 BIINARJZ TN G A AW 19 RS P 555 180 2 1L 787 3% )
WL pAKT \VEGF 158 FHYEZR A (K 2A-2B) 5 LB 4 A1
W pAKT |\ VEGF 8 F7E R 217 4= N AIRZ |
NAZZ FISPIIRIZ 1 25 B a5 (] 2C-2D) o %
MR ANSLIR A pAKT 19 A HILBZE A G2 E X

2,61, Ayyoppp =13.91 £1.49 1 =6.271,P <0.05) ,

2.3 #IRMFEALR AKT,VEGF mRNA &R IETL
RT-PCR A& 25 5L i 7R , Ko HEZH /)N B AR R4 fisE 4 21
AKT VEGF mRNA 533k, LI H B A FRKIET
I, W4 AKT VEGF mRNA Rik 2 7 B E 51T
%X(tAKTmRNA :4' 5287LVEGFmRNA =7' 136,:‘:@?‘7 P <
0.05;& 3), AKT,VEGF mRNA 1J i %532 4y 51|
32.51% 29. 48% , 22 R 51t 2 X (1 = 1. 631,

P>0.05),

2 QUL 17 d/NEILR A pAKT \VEGE 8 H I A ( x400) o A X HEZ pAKT 3215 B X 4L VECF i Kik; C. 50

¢ pAKT k3K ;D SLH 4 VECF (KK 1k

B3 P17 d /DAL AKT VEGF ) mRNA SIATF AL

3 e

PBK/AKT 24N T A E S 301,25
TR AR AT R T A R T 45 A 2 A A
Yz B, 5 22 BRI A 2R R RS DI G . A
PB3K 1R, 1646 AKT sd i B A A F
P S A D A A, DA T A 4% Xk A B B
T ARSI BT RS S R R

PI3K 5 P40 i 57 LY294002 ) i ot 240 J 1%
L TE G A ) PI3K S SE T (g ATP 255 07 s\

T LS 1, (HA 9 ] PKC \PKA MAPK Z&B5 R 3
FERY LS AT L LY294002 & PI3K/AKT 5 f4 157
Rl TH, HETHFSE B, LY294002 W] & 2% # i
Bt R s A5 g 4 i
Fy A BAE RNV JE B 948 FE A AR 2D WARGE

AHFFELE R B, S0 2 2 5 A0 0 5 P B 1Y)
RNV A 1z 40 A% s %) BE 21 B (2 ik /), pAKT | VEGF
S mRNA [ ERIR 7K 300 BRZH 251 I, A
PRAE K A T A W 2 B T B B R P 3 S LY294002
REA A §] ROP B FL b RNV B &A=, HEWT X
A] BB B S 7R P 73 5 A9 LY294002 RE i P Hu itk A 7=
A PI3K/AKT (40 19 J5 5 44 Jifd A5G, 38 21 A Y8
k7 Y)W PI3K/AKT ;= A (R 4E AT, L 2] B 240 RNV
IR

ABFFE T G 2L 2L 2% A1 RT-PCR K U 45
7R, LY294002 0] L] AKT VEGF [ ik, (H A
RESE A4 5 [A] B, AR F 58 Do 32y T Tk B T
LY294002 i ANfESE M RNV ATE B, X AT fE 5
ZRIRFEA L, iS5 LY294002 1977 & ik 5 4 A
RAX, BTG — LTSRN, HifCHES
AR I 5 1M A B T VEGE I 35 i 3 ik, al I
VEGF j& RNV JER R BN K AT RE
Y 1.Y294002 3@ i3 BE.F PI3K/AKT {5 25 2 F 8 0
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R VEGE (93235, dEi ] RNV I o

Zi ERTIE, AT X 4 1 B Gk RNV (98 AL

il , A7k F- -4 RNV {1 G B 8 A5, DT 7T B
Sy WL TR AL 5 A1 A 36 9 B 4B ) g R [
LY294002 A B I IR EIGYT ROP 122441 3% &l
PRI (25 S — B 259
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