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[(HE] BM HTHSEFEAKRET 2(1GF-2) X IR JE 5 # 2F (MD) /) R 2 58 fil )5 B R H 95
(PSD95) ZEfi s 1(SYNL) & fih K (SYP) X MM I RERIRE M . Fik  1EHL 64 5 SPF 4% 3 Ji & I 1
/N, SR BEWLE T 3R i BE ML 43 R IE # X BE 41 \MD 21 MD+IGF-2 T 41 2 [ 41 (MD+IGF-2 4] ) il MD+%
PEIT(FLX) 41, /41 16 B, Hep MD 4] MD+IGF-2 41 MD+FLX 417 3 J& i i & 57 MD B A 5 J& & it 47 FF
AR I ; MD+IGF-2 41 #£ MD [ i i 72 i IGF-2 E 40 25 (1, MD+FLX 21 76 3T JF BRI )5 2k A /K opois i FLX e 57
4 JH 5 TE B AT HEZL AN MD 41 3~ 5 JE % 19 18] 45 R N8 I T 20 20 v 8 . 5 A0 9 AT R B SR P I JTC i, 552 36 A )
B /NR I GE . 9 AW i SR IR 6 A0 5175 & f 067 A6 10 /0 BRL % IR 20 R 5 AR BB /1N BRUS B4% 2H /s R Z2E A
KR L, R Western blot 45l SYP SYN1 PSD95 # FIAHXT Rik k. ZHR 5 9 MW I, 25 41/ Bl
JI S B ) R AR LB 22 R BT B L (F=4.83.3.36,% P<0.05), H v ,5 J&#& A MD 41 f1 MD+FLX
27N BB TR ik bt 5% 3 2 W) L AIK T 1F 35 4 B2, MD+IGF-2 20 /I BRURIT T il bt s T 2 W i 25 T MD 41, 2 R H
Giil 2 (¥ P<0.05) ;9 JE il BE MD 21 /)N BURi T firh 3t 5% 20 3R BH &8 41K F IE & 4 B8 4, MD+1IGF-2 4] fil MD+
FLX 41 /)N BRI fil b ok 2 36 B 8 25 F MD 41, 22 53590 S 31 2% 78 L (3 P<0.05) . % 4l/NR F-VEP ) P2
PRIF LR 2 A G2 8 L (F=13.99,P<0.01) ,Hrp MD 41§ % B8 &2 (% F 1E % % B 41 f1 MD+IGF-2 41 , 22 7
WG E L (¥ P<0.01), %48 /N F-VEP iy P2 SR 1 b 5 22 5 LG it 2% 3 X (F = 2.83,
P=0.07), IE# X M40 . MD #H MD+IGF-2 44 f1 MD+FLX #1 PSD95 & (Al 4f £ ik &40 % H 1.00<0. 41,
0.32+0.27.0.78+0.32 F1 0.89+0. 65, SYN1 & 4 A %F % i5 & 4> 5 4 1.00£0. 10,0. 68+0.20,0.91+0. 18 F
0.98+0.28,SYP % (MM £k E 4510 1.00£0.27.,0. 56+0. 28 0. 94+0. 22 1 0.94+0.47, £& 4 /NEALE
SR AH &35 H PSD95  SYN1 I SYP M X ik B R L K E R WA H I E B L (F=4.24.5.32.3.40, 1)
P<0.05) ,H:H MD 41 PSD95 SYN1 F1 SYP 5 [ AH X = 3k 7 B Ik T 1E % XF B4, MD+IGF-2 4] PSD95 SYNI
I SYP S A=A W& T MD 4, 2 R A S % 8 L (3 P<0.05) . #it XKHEBNLE T MD /h
SRAMEE IGF-2 7] 4i 35 40 &z 2 7T ¥ 1, /N B AR s h e B — 2 AR P 1E o
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[ Abstract] Objective To investigate the effects of insulin-like growth factor 2 (IGF-2) on the expression of
postsynaptic density protein 95 (PSD95) , synaptophysin-1 (SYN1) ,and synaptophysin (SYP) in the mouse visual
cortex and visual function after monocular deprivation (MD). Methods Sixty-four SPF male Kunming mice aged
3 weeks were randomly divided into 4 groups:normal control group,MD group, MD+IGF-2 recombinant protein ( MD+
IGF-2) group,and MD+fluoxetine (FLX) group,with 16 mice in each group. The MD group, MD+IGF-2 group and
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MD+FLX group were treated with right eyelid suturing at the beginning of 3 weeks old and eyelid opening at the end
of 5 weeks old. The MD+IGF-2 group was intraperitoneally injected with IGF-2 recombinant protein during MD. The
MD+FLX group was given fluoxetine via drinking water for 4 weeks after eyelid opening. The normal control group and
MD group were injected intraperitoneally with bovine serum albumin every day from 3 to 5 weeks of age. At the end of
5 and 9 weeks of age, subjective visual function was evaluated by fore paw touching ground reflex experiment. At the
end of 9 weeks of age,objective visual function was assessed by flash visual evoked potentials. After the mice were
sacrificed , the left visual cortex of mice in each group was taken,and the expression of PSD95,SYN1 , and SYP was
assessed by Western blot. This study was approved by the Ethics Committee of Hunan Children’s Hospital
(No. HCHDWLL-2022-16 ). The handling of experimental animals was carried out in accordance with the
Guidelines for the Management and Use of Laboratory Animals in Hunan Children’s Hospital. = Results At the
end of 5 and 9 weeks of age, there were overall significant differences in the success rate of fore paw touching ground
among different groups of mice ( F=4.83,3.36;both P<0.05). At the end of 5 weeks of age, the success rate was
lower in MD group and MD+FLX group than in normal control group,and significantly higher in MD+IGF-2 group
than in MD group, with statistically significant differences (all P<0.05). At the end of 9 weeks of age, the success
rate was lower in MD group than in normal control group, and significantly higher in MD+IGF-2 group and MD+FLX
group than in MD group (all P<0.05). There was a significant overall difference in P2 wave amplitude in F-VEP
examination among different groups of mice (F=13.99,P<0.01). The P2 wave amplitude was significantly lower
in MD group than in normal control group and MD + IGF-2 group ( both P <0.01). There was no significant
difference in the P2 wave latency of F-VEP among the four groups of mice ( F=2.83,P=0.07). The relative
expression levels of PSD95,SYN1 and SYP proteins were 1. 00+0. 41,1. 00+0. 10 and 1. 00+0. 27 in normal control
group,0. 32+0. 27,0. 68+0. 20 and 0. 56+0. 28 in MD group,0. 78+0. 32,0. 91+0. 18 and 0. 94+0. 22 in MD+IGF-2
group, 0. 89+0. 65,0. 98+0. 28 and 0. 94+0. 47 in MD+FLX group, respectively. There were significant differences in
levels of PSD95,SYN1 and SYP in mice visual cortex among different groups ( F=4.24,5.32,3.40;all P<0.05).
The expressions of PSD95,SYN1 and SYP proteins in the visual cortex were lower in MD group than in normal control
group,and higher in MD + IGF-2 group than in MD group (all P<0.05). Conclusions ~ Administration of
exogenous IGF-2 to mice that underwent MD during the critical period can maintain visual cortex plasticity and protect
the visual function to a certain extent.

[Key words] Insulin-like growth factor-2; Amblyopia; Visual cortex; Plasticity; Monocular deprivation
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B IE AL AR T [ % 1E WL E AL s sOBUIR A ) A 22
2AT RV B 25 I R o A A A R
WF5E CUESE , 08 & 75 ¢ Bl 3 A 1E /)N UL B ) o T
B2 kA K T 2 (insulin-like growth factor-2, IGF-2)
22 1k 5 O B TS (kAT — s SR, T B R 5E R <5
(monocular form deprivation, MD ) #% % /)N AL iz J2 A
IGF-2 Fik B WA H/R IGF-2 M AE S S R H
SRR IR B J2= AT SRR A 5 (ELHCHE AR 23 T BIL A 1 AN
o IGF-2 AE A a0 i oAk A B K T I E 571,
WRAE XS FLAIE T 32 B4R A R N 20 I S5 s,
KM TS S MERE LIS R . I6F-2
REE M2 E SR, BB i 1 - i B e, A
I R IR Y7 3 A, {H IGF-2 & 75 W X 40 T R S L Bz )23 mf
SIS A S 1 AN R o A WESETE L 08 A 7 O B S0 %
MD RN BN 78 A0 R TGF-2, WLEL /N B 30 fiE S 0
BJZE BBV LIRSS ICF-2 R BAE A R T2 5
S50 AR, T O R 2 5 Ik & A T BT B

1.1 #8

1L.1.1 SEEgh¥)  pEl 64 L SPF ¢ 3 Ja] i i v B 1]
ANEL PR AERREE T AR 37, 12 h G BRE B0 BF , B 5 I
(22+2) °C FH X EE S 50% ~60% , A 4% & KK,
JIT A5 2 56 s Wy X W 1 I e Sk v SRk S SR sh A R
A [ S (d 34 BT AE S SYXK () 2020-002 ], A< BF
FEAW A L B2 B A B2 02 WA A U (i S5
HCHDWLL-2022-16) , 52 56 3 1) 14 b 3 4% BRI i 45 )L
R [ S 0 = S YA LS A AR S A8) 4t

11,2 F200 M AUas  B-3E 8 B (B-Tubulin) /s
BB 5 B P A (66375-1-1g) | 5% fih & ( synaptophysin,
SYP) e £ v B i 4k (17785-1-AP ) | & fih & B 1
( synaptophysin-1,SYN1) 9 £ 75 [ fi {4 (20285-1-AP) |
& fik J5 3% 25 H 95 ( postsynaptic density protein 95,
PSDI5) 4t £ ve R Hi 1A (20665-1-AP ) \HRP #5iC 4t
% i A& (SA00001-2 ) . HRP F5 ic ¢ Hi /b B Bt &
(SA00001-1) (R = J8 A= W) ARA R A A 5 K5 5
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1 (b ot [ 25 4 AL 22 R A BR A 7)) s BCA 3 H &
G & (AL st RN I 22 A R A IR A | 5+ e
R 40 ( sodium dodecyl sulfate, SDS) ( 3£ [# Sigma 2y
w))IGF-2 A (RIAEEAY LRARLA)
XU 2% B A Pk A (SHBS5690, | i BLA%F 23 T A 2 A BB
A ) 4 B ) bR U (RS-232C, 3£ Thermo
labsystems 23 7] ) 5 3 R 75 &% ( D100SE, )™ 4% JB % 1< 11
XA B ) s A2 KO6 R 3 B & 52 (Tanon5500, I i
KEERHELA R W) 5 7-0 JE W AR 4% 2k (gl i 18l
wHAERMEARAA)

1.2 F¥:

1.2.1 SZmahWyor i KAab s R A BEHL BT 3R 00
/NER Gy R IE B X RE4H MDD 41 \MD+IGF-2 8 4] 85 11 41
(MD+IGF-2 41) #1 MD+% P4 7T ( fluoxetine , FLX ) 4 ,
4116 H, H ,MD 4 MD+IGF-2 4] fl MD+FLX 413
103 ik aE A A IR BRI 2 S AT T IR IS s MD 41
ST AR () (3 ~ 5 JA ) A IR R 3 4 4 1T 1 AR
[ ( bovine serum albumin, BSA) ; MD+IGF-2 #f % 57 &
TR 6] 45 K s v 5t IGF-2 FAHE 1 (1.5 peg/kg IGF-2
FHAHE W T 0.05 g/ml BSA) ; MD+FLX 25 7 # Al
S JE UK A FLX (0. 2 mg/ml) 2 9 Ji i 5 1E &
XF HRZH 3~ 5 ] i 300 18] 4 KM 1 55 BSA ;5 2% 2H DR R i
ROMBUERIR W& IR 1 R, B A /N RS TE IE 3 56
BN R IR AL B 9 R .

1.2.2  MD 5580/ BUBE R A v B 4% K & S
(1 ml/100 g) J&fi 13 5 JRR e /) B, 3R A4 )t 78 0 5 ML
THBE MR AG J [E, 3 A 3] St 5T B BN IR 2% 0.5 ~
1.0 mm R B FIRMZ 0 & R4FJE H 7-0 A Al i i 22
Lggh . RERIUERIRE ARG 1A ARG A
115 0 38 G 005 101 B e S A 2R D 09 1) & B4 1 J g
LB B/ BT LA BR o TE AR M BRE T ] R &2
5 i i B R A% A IR A, I X5/ B AT TN DGR 0 75 &
i (flash visual evoked potential, F-VEP ) #;illj , MD /)N i,
BOEH /B P2 W AR 0 S 1K L BB T R 4 R A
B o

1.2.3 /) BRUF T fl ol 2 A S R0 9 B 8 I, >R
T TR i e, 52 56 9 /0 Bl 32 00 400 2 6, Az T 7 1k 2 TR
Drapeau 2 A , LR/ 3R 40T < 3 35 /) BUIE
IR I S ke /)N B R B 5 TR 24 20 em (1% A i oK 22
18T W, 2 /0 BB BT W 200 8 5 fiph i 81 5 1T 22 i
HH B A OTCRE S 4, URE S WL B IR, & 31K,
BRI 3 min, 30 3% A /N BURTTCfh 3 18 20 R . %
P23 RS I 247 [ — S 3 N 5% 58 B, R4 4590 s 1R IR
Hiko

1.2.4 /NEL F-VEP #& M 4R 32 ISCEV 45 #E {1k &
B NEL 9 SR I 4% K A3 S 1 ml/100 g i
T G BRI ) A R 2 R T A A2 O FE I R T T PR TR
P W N 30 min, SR AR B AL R 23 ) T A A M
W T H- 3% 2 T 2k A8 s B R B AL 5 /0 BROF AR
BT R A G, R IR A AN 7 O R A
R AL Al A A 55 2% 5 M e e B, R FH DN R O O ofil
S, B 1.0 He 3@ 47 98 1~ 100 Hz, & 60 ¥, ik
K30 %, sk P2 v AR 0T M iR i, % 22 3 WK, B
¥IMA .
1.2.5 Western blot 34 ] /N B #8 2 )2 & PSD95 |
SYNI #l SYP 131k MR 40 A< DR 841 A 0 55 380 77
¥ IS B Wistar /I BB 570 2 07 181385 ) & /N BB
SHEEE W EUE AL AT 9 TR 45 41N RUS B2
Bz L (R X A5 1] J5 2.8 ~ 3.8 mm, DA 2K AR 4% 55 T
2~3 mm R 1 mm) 4REUCE A, BHE R EE R
PVDF i, H1 4 5% BSA [ TBST £ [, fl—#i SYN1 £
SERELAA (125 000) (SYP Z FefEHriA (1:10 000) |
PSD95 £ v BBt 1A (1 : 500) | B-Tubulin 5 58 B HT {4
(1:5000),4 CHWEHE #7%, TBST ¥& 3 ¥k, 4K 5 min,
i J§ HRP ARic SF 40 % 1gG(1:1 000) \HRP #ric 41
/NELIgG(1:1 000) W% 1 h, TBST 2% 3 ¥k, 51K 5 min,
27 KOG I AR 1 FRIB A5 R, Tmage] A 43H7 45 2%l
JKEEAE . LA B-Tubulin Sy N2, H W F A X Kb & =
FI i 25 11 250 K A/ B-Tubulin £ 1 45 K FE A
1.3 Giils¢hik

K Graphpad Prism 6. 0 #4758t o0 b 3
ORI 48 Shapiro-Wilk £ 56 1iF 52 £F 5 1E 25 20 A1
DL wes FoR 25 4110 45 48 Ar B R Lo #50OR T BRI 3Ry 22
38T, 2 HECR A LSD- k36 . P<0.05 JERA %

e
2 #FR

2.1 &) BT b 2 23 L 3%

5 A I, 25 /0N BTG i it B 2 38 0 BE 3 2
SHEGI & X (F=4.83,P<0.01), 3t MD 411
MD+FLX 20 /]y AT fih 1 ) 26 01 58 K T 1E & % IR
4 ,MD+IGF-2 2H /)N B AT T fh b B 2 %8 B 2 =5 F MD
W, =R AE G (¥ P<0.05), 9 &, %
Y1/N BRI T fish B 2 R RR LR 2 R A G2 X
(F=3.36,P<0.05) ,HH MD 41 /)5 i i T fik 3 5% ) 2R
B A T 1E % % B 4, MD +IGF-2 41 fl MD+FLX 41 /)
BRI TS ik b 5 2 F6 W 8 T MDD 4, 22 5 3 B Ge it oF
X (¥ P<0.05) (£ 1),
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R 1 FHE/NRATC AT LB (x5, %)

Table 1 Comparison of the success rate of fore paw touching

ground among different groups of mice (xzs, %)

®2 HANFR F-VEP {y P2 BB K MIRIBLLE (x£s5)
Table 2 Comparison of latency and amplitude of P2 wave

of F-VEP among different groups of mice (xs)

2157 A 5 JA% 9 JAl% 215 AR AR (ms) PR ME (V)
1E 4 B 15 84.47+6. 41 86.73x5. 44 1E % IE 4 15 69.08+1.33 11. 1120.07
MD 4 15 55.60+7.07" 59.93+7. 46" MD 41 15 75.4626. 32 5.99+1.15"
MD+IGF-2 4 15 77.80+7.05" 80.07+6. 35" MD+IGF-2 4 15 75.714. 08 9.69+1.15"
MD+FLX 4] 15 53.40+7. 87" 84.40+7.21" MD+FLX 4 15 74.53%3.20 9.68+1.08
F{H 4.83 3.36 F{H 2.83 13.99

P {H <0.01 0.02 P 0.07 <0.01

VE 5 TEH X IRALILEE, " P<0. 055 5 MD 41 Ho k" P<0. 05 (518 3% )y
20T, LSD-¢ A5 5) MDD HUHRIE B2 25 5 TICF-2. JJe B AR A K 7 25
FLX: YT

Note ; Compared with normal control group,®P<0. 05; compared with MD
gmup,hP< 0.05 ( One-way ANOVA, LSD-: test)
deprivation ; IGF-2: insulin-like growth factor-2; FLX :fluoxetine

MD : monocular form

2.2 /R P2 TR AR 0 R R L 8K
H A /N F-VEP 1Y P2 4R IR T4 22 A Gi it 2
MY (F=13.99,P<0.01) , HH MD 28 i i B WA T
BB MD+IGF-2 4, 22 R A Giit 4 i L (3
P<0.01) . &4M/NE F-VEP 1) P2 S0 AR 0] Ll 45 2
SRS FE L (F=2.83,P=0.07) (& 1,3 2)

[ZH

¥ /\/"““"\'\/\‘J \/\/f - F.u.q E: I {

- o 100 200 }::-\\\xq.\?
o _ B/

_’11
/\\m

ety h

o 100 200 300 ms o 100 200 300

B
B
8

2

E1 FHMNRF-VEP K P2 i BRAMRMBIEE A 1E# X |
4] B.MD#] C.MD+IGF-24] D.MD+FLX 4] F-VEP.XJe¥is
7% K L

Figure 1  Comparison of latency and amplitude of P2 wave of

F-VEP among different groups of mice A:Normal control group
B:MD group C:MD+IGF-2 group D:MD+FLX group F-VEP:flash

visual evoked potential

2.3 #4/NEL PSD95 SYNI il SYP 7 [13535 L%

KA/ B K 2 5 fi A OC & [ PSD9S  SYN1 F
SYP X RA BRI EZERY AR I E XL
(F=4.24.5.32.3.40, ¥ P<0.05), H & MD 4]
PSD95 SYN1 F1 SYP 2 [ A A & 35 1 W] AR T 1F 4 %
W& MD+IGF-2 4 PSD95 SYNI I SYP % (4 #H X} &
BEE &S T MD H, EF M AERIT¥E X (Y
P<0.05) (& 2,3 3),

VE S IEH M IR ALH B, P<0. 015 5 MD 41 L4, " P<0. 01 (# [ % 7
FEOPHT,LSD- K ) F-VEP: [NJGRLSE 5 & HL Az s MD « B IR 52 %0 35 5
IGF-2: b B 3 A 4G I 7 25 FLXG P YT

Note ; Compared with normal control group,*P<0.01; compared with MD
group,”P<0.01 ( One-way ANOVA, LSD-¢ test) F-VEP: flash visual
evoked potential ; MD : monocular form deprivation ; IGF-2; insulin-like growth
factor-2 ; FLX ; fluoxetine

EH MD+ MD+ R
X B2 MDZl  IGF241  FLXZ4L 5 jmgs

PSD95| AP SN - S . —*|95000

SYNll — . — -----|86000

SYPl . —— ----|38()()0

B»Tubulinl — —— — — — —— — ‘ 55000

B2 HENMRNKEEMHLAH PSDIS SYNI f1 SYP E 5 R ik ik
B PSD95. % i 5 0% % 11 95; SYNIL: % fil 5 11 15 SYP: % fih %5
B-Tubulin: -4 2 1 s MD : B IR JE 58 B 25 IGF-2. R & KA A KA
T 25 FLX | TT

Figure 2  Electrophoretogram of PSD95, SYN1 and SYP proteins
expressions in mouse visual cortex detected by Western blot
PSD95 ; postsynaptic density protein 95; SYN1: synaptophysin-1; SYP;
synaptophysin; MD: monocular form deprivation; IGF-2: insulin-like
growth factor-2; FLX: fluoxetine

®3 JRANRUEZEALA S PSDIS SYN1 71 SYP & H
3T RIE R L (xxs)

Table 3 Comparison of the relative expression of
PSD95,SYN1 and SYP proteins in the visual cortex

among different groups of mice (xz=s)

il FEA & PSDY5 SYN1 SYP

1F %) B4 15 1.00+0. 41 1.00+0. 10 1.00+0. 27
MD £ 15 0.32+0.27°  0.68+0.20"  0.56=0.28"
MD+IGF-241 15 0.78+0.32"  0.91+0.18"  0.9420.22"
MD+FLX 4 15 0.89+0. 65 0.98+0. 28 0.94£0. 47
FAg 4.24 5.32 3.40
Pl 0.01 0.04 0.03

5 IE O BRALHU B, P<0. 055 5 MD 41 H g, P<0. 05 (L [H % J7 2
5?4“)’ LSD-¢ #:56)  PSDOS: % filf5 B 8 1 95;SYNL: R fili 8 9 1;SYP:
ZEfih 28 s MD - BRI SE 025 5 IGF-2. Ry AR A K 7 2; FLX P4 7T

Note ;: Compared with normal control group,®P<0.05; compared with MD
group,hP< 0.05 ( One-way ANOVA, LSD-¢ test)
density protein 95; SYNI: synaptophysin-1; SYP: synaptophysin; MD:

PSDO95 ; postsynaptic

monocular form deprivation; IGF-2: insulin-like growth factor-2; FLX:

fluoxetine



. 1102 - A SIS IR B AR AR 2025 4F 12 H 6 43 %% 12 ] Chin J Exp Ophthalmol , December 2025, Vol. 43 ,No. 12

3 i

W L 3l 9 AR S, A5 &R L RE 08 AR 91 A 0t 22 56 1A
RN 5 A B AT B 2R TR AR RN O Ml 25 4, X R R Ak
E BRI A6 B AT IBE X — UE AR Y B U
WIFR R LSE % B ™ o NBUE R R 14~42 d 2
HUSE & T AT IB M S R  E 2 ET U O
WS H LS 2 50, IR 0 R < 2 3 B ALY & A=, MD
5| 8 BRI e B8 ol D I S A58 ) 2 R AT 9
LSRR 3 A (R R

TR G A Ry, LA I 7L 3 ) v A 28 2R 48 1 A
JfL & A B A S A AN 2 2LRE 1, BIAS BE R 7 AR 7 B o 22
TC AH ISR B8 Bl 28 70 A0 DR 155 35 18 W HC IOUL 45 4 SO g
O S R RE T, A2 — Se A0 i N A L R Ah B
PRI AR5 W), 3K Pl RE ) 2 oK b 8 R G AT SR P Y A
WFSE R B, DD /0N BRAR PA 400 o e e 22058 o -2 0 T IR
( gamma-aminobutyric acidergy , GABA) {4 1% fig olt 35 40
K JE AT 9 Maya Vetencourt %" 3 1t 111 KUK
JEETE S FLX, $& @& 1 il g 4 1) BT 5-% 6 ik (5-
hydroxytryptamine ,5-HT) /K 3%, [ 5-HT /v S 8915
A% S I, 30 R L R JZ XA B A5 A S T RE A
TS 1 R B 28 T iy ] B8P 5 g A, FLX 3 ] LA i
R A IGF-2 i R, X UAE M T BA R
bR R TGF-2 AT AE 2 45 AT 98k A G 4
7, A28 FLX AR Sy BE AR IR A 508 4 i
BB FEAT 1 R R T AR Sh YL B JZ AT S8 O AL
Bl BT, S8 E S T 105 P 6 B 1S 2 17 Nogo-A
[ 52 1 NgR 545050 NEP1-40 ] fixi = 7 25 Al 55 85 300
AR K B AL B ) 25 1 K B RE nl BB 1, A R R B
FALIIAE " 5 LU R R RS AT AL IGF-1 A R {E
5 B 2 5 AT WL R AT B B S AT
SMBA WFFE R B IGF-1 LEA 58 K & M B JZ vl 8% T5
HH A —E Y IGF-2 e M 2 R 48 Uy i i1 5
IGF-1 HAMMME, ANSE THRAERAE T FL R,
O TE YA A 28 T ] S | R AR S I A o3 A A e R
Wk R

ABFFEAE/N B 3 i i i Nr MD 55 LR AL 7E ¢
SN AT MD /N BLUAMJRPE AR 78 TGF-2 AL 1, IF 1
O Jil e If 3 A< 7 TG fih by 52 56 F1 F-VEP 43 i 46 P 1GF-2
Xof WL A B WA ) RE R R o A 55 AL IR A 2 fiE 1 22
L7 9 30 H S R Morris 7K 2K B AR BIF 5% 7 52 58 2% F
A BN BLT . 2% Drapeau %8 5% BT AT fil o 52 5
TR VA WAL Yy RE , I8l B R ] F-VEP 3 — 25 ik 52
MD X # 2 BE B 451 5 o F-VEP AE S —Fh 2% W AG & T

B, AT S e DAL 190 e 285 40 8 400 )2 O P 4% S
if. 252541 @ F-VEP 5 5 K B3 MD /] UK
RS Ry, EEREHR N NI-P1 AR IE T B, ARAF5E
S L BRI BRI T fih 3t ol Bh 3R S 2 BRI, 340 2 R
P2 YV AR AE K BRI T R UESE MDD 55 0 /)N BB Y
HEST R o S X MD /N BUAR IR b 7B IGF-2
HER e, /N B TS fh e 3 20 6 00 s T MD 4, [l
i F-VEP 4 %% $2 7% PR 0F 42 MD 21/ RO &8 F 3R . b
JE B9 JE I BN BRZE DA B )2, A 2 fih A O 2K
F#E K, 45 % s MD 1] & 8 PSD95  SYNI A
SYP Rk N, i A JE A 72 IGF-2 7] | 8 A Bz 2=
PSD95 SYN1 F1 SYP Hy£ik

IGF R4 J& T 4 &8 7= N T K ik, A1 45 1GF-1,
IGF-2 . IGF 3% & (IGF receptor,IGFR) IGF 454 A
KA IGF 254 B IR I ™, S 3 5 85 B R < 10
F50F2z—, FHAE M2 ] Sk AR gt 4 v
MPE I DL B 3 28 2o ol — il BF B Y RE T A2 B %
H P IGF-2 AE g i i B R i DL B 4 W 10 7 5
IGF2R s IGFIR %54 % % HAE ], Hop IGFIR J&—Fil
2 A T S R VK , RT3 B, IGF2R B AT
it G & K S R0 S BT AR A T2 ik i
PEBE TR R M A E R A,
IGF-2 i, AT 21 GABA | Z I JIF B, . 7% 42 PR 55 1 4 326 I
Stk R B )2 R G X S Ak T s L T
iy IGF2R 4G MEK/ERK 5 53 ™% g 45 Ff i 2
P B 80T 5 T U 53 DR A B R Ak ok
GO ZE M B, 6 A2 R T 0 4808 5, S R %
PRSI 8 R 10 2 fish =2 18] 14 14 5 R RE IR . A
FEAE R s, MD A] i /N BUOE R )2 Hp 58 fih vl 9 2R
A S5 R, B2 R W6 R B O HE P Y MDA 5 I 42
TG 22 [0 14 2 fi 33 5 D) R A% 34, 3 Je AL 2l BE 2 5 1 245 44
SEly, e BUAE W0 B2 % WAL ) R 349 A [) Rt J3E 32 4t 5 T
SMIEAERN FE IGF-2 J /N BRI B2 22 58 fih v 9 1k 2 (9 I
PR, 28 ful S VR BN, ok 3 AL G AE — R E R P
T MD Jir 8 L RE 75

AWEGE N S filh B AT A A AR B O T UE S
IGF-2 X MD /s B 7 J2 AT 380k (0 A B 1 i 3 mT B S
BT IGF-2 ¥ 1% A OG5 = i )5 {45 SYN1 . SYP A
PSD95 #1463k 1R, Bt 28 firh [|) 1) 1% 3 s8R L i 9
2 388 5T O 5 e A B2 )22 R B DT AE — 8 R b IR
PRLE I RE o AR T A G AR T T 0Bz J2 5 fil A D6 7R
F Y 23K 25 5, AR08 Rk i 508 45 DL S Al T 9
PEAH AR AR BEAT BFIT , A S A% PR A2 o 6 i — 20 4R 0
FLAHSEHL , LAIH A 55 B0 36 7 B2 (7 1 S 8 o
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B 1, B FH 4,37 4 ,2022 4F 12 A 27 H B OSUHR B4 B
AT EMN T ARERRAZ . BE 1R B R 5
J&% 4 ( coronavirus disease 2019, COVID-19) | j™ & 2 Pk FE U 25 &
iF 6 R 95 75 2 &Y (severe acute respiratory syndrome coronavirus-2,
SARS-CoV-2) BB A &2 P, 8 s # 2 d (MR i 39 °C)
JE 2 d AR (AR B 37.6 °C) , 4K T i 30 XU AR AL 4y 46t
Wlo BE BRI, ERESE S, IRASK A AR AR
e 4E B IE ML S5 (best corrected visual acuity, BCVA) 43 Jl 2l
1.0(~=4.00 DS/-0.75 DCx66°) . 1.0( -5.25 DS) ; X HR AR & ¥4
29 17 mmHg(1 mmHg=0. 133 kPa) ; XHR [l 4 £ 4 oK UL 0] i
S5 IRIS A A T O 00 IR AL 28 00 S 5 o L IR 2 T AN IR
5§t BL1% (infrared reflectance, IR ) 46 #% A U XUHR 35 BE .00 U155 J
FC U1 3 553 P BB B RS S5 28 (/&1 1AL, B) o SB2# AR
TF Wi 2 F 4 (optical coherence tomography, OCT) #; £ i 7~ 47 R
B E XA IR JZ —SMEJZ S8 AL R 1 50 v R /N B L T
o7 DX AR (B8] A S AT O, ik M R BT (IR L C) 5 A2 R o B

XA AR 2 - S T2 32 T A 7 X8 6 R4 i 2 S i 55
kG A B i (B 1D) o OCT If & % & (OCT angiography,
OCTA) A 4 7% XUIR AL 19 JBE 3 2 1 48 23 Al S % B 15 oK DL ] (2
S (B TE,F) s SUIR R 2 6 40 1 B\ B ok 46 IR 6 40 1f %8 J2 ]
W5 TR A5 EAR S5 X 30 X5 B /Y & 3 1L 3 A5 5 985
(B 1G~1) o I RL Wi SR SARS-CoV-2 Jg& Y #H 5¢ 2 M 2 3
1 2 40 P 155 7% (acute macular neuroretinopathy , AMN) ; X IR i
JAIE,

B2, B 12 % 74 H,2022 4 12 A 27 H B SR A
TR dFHEMTARERRE 2. 2L 3 dEj& COVID-
19 5 B B s P (AR B 39.6 °C) L 1 d 5 W SRR ALy 2 )
TR R . R JLBE TR R G2, 75 A A R s R A
IR ER A A . A s A IR 0,04, 72 IR O.OZ,W%E%EJ;HEEEHE
16 mmHg, 7 IR 17 mmHg; SR AT K & R W B 57 5. 1
o7 AT U UCHR B B DX 2R B o U1 419 0 55V A 114 S R0 R AR
S it (EI2A ,B) (OCT Ky 8 B R , A7 IR A AR 2 - S % 2

1 15']1 *%EEH ﬁ;%ﬁ A B:TR {75 SR % 5 X [ 45 v s qu&;;&q: uf”lE’Jl_
DM IR 2 = S T2 58 S A A 389 53 e e ST /N SR (G ke ), A DX S I ol S S 38 i A o B A B 8 (2L (A 7 Sk ) 5 22 IR B B IX 40

DR JZ A JZ B BB (G Sk ), A E DX S MG I AR5 S S O3, 4 RS o M (4 Gy k)
AR b A BRI DX SO X 10 9 JR) B ML AR 0 (TSR ) LT RUIR Bk 2 M 6 2
A% L AR ST DS A 7 19 JR) B AL £ 5 0 (AT k) A CLE G I NAIR,B.DF H.JALIR

ERHEHARNI RS G H UIREZ B AT LS TR 5
I 2 AT L5 IR 3

Wﬂﬁ&ﬁéﬁﬁﬁﬂxﬁﬁﬁﬂﬁm C.D:OCT 7R # 5

E F:OCTA & 7% SR WU 199 JBE 74 2 it 4 43 A7 R afil





