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Abstract

¢ AIM: To investigate the effect and possible mechanism
of enriched environment on regulating the plasticity of
visual cortex in adult monocular deprivation amblyopia
mice.

e METHODS: In this experimental study, a total of 72
Kunming mice were randomly divided into control group
(Nor), monocular deprivation + standard environment
group ( MD + SE ), monocular deprivation + enriched
environment group (MD+EE) and monocular deprivation+
fluoxetine group ( MD + FLX). MD model of mice were
established at postpartum 21d, and then fed the mice
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under SE or EE for 4wk. For the mice in MD+FLX group,
they were fed by water with fluoxetine. The visual acuity
and flash visual evoked potential of mice in each group
were detected. Ultrastructral modifications of synaptic
junctions in each group were detected using the electronic
microscope. We also applied the molecular biology to
study the role of enriched environment in visual cortex of
adult amblyopic mice whether through regulating the
expression of IGF-1, IGF-1R and IGFBP5.

¢ RESULTS: 1) Visual acuity examination: the successful
rate of forepaw-reaching reflex in MD+SE group mice is
lower than that in Nor group ( P<0.001). Compared to
MD+SE group, the successful rate of forepaw - reaching
reflex improved in MD+EE group ( P<0.001) and MD+FLX
group ( P< 0.001). The difference is not significant
between the MD + EE group and MD + FLX group (P =
0.816); 2) Flash - visual evoked potential examination:
compare to the Nor group, the P2 latency was prolonged
(P<0.01), and the P2 amplitude was decreased ( P<0.01)
of flash-visual evoked potential (F-VEP) in the deprived
eye in MD + SE group mice; After raring in enriched
environment, the P2 latency was shortened ( P=0.003)
and P2 amplitude was increased ( P = 0.000) in the
deprivated eye detected with F-VEP, which is not
significant in P2 latency and amplitude when compare to
MD+FLX group (P>0.05); 3) The structural modifications
of synaptic junctions examined by electromicrographs:
Compare to the Nor group, the synaptic clefts increased
(P<0.01), the synaptic active zone shortened ( P<0.01),
and the thickness of PSD decreased ( P<0.01) in MD+SE
group mice. After raring in enriched environment, the
synaptic clefts decreased ( P=0.0035), the synaptic active
zone prolonged ( P=0.000) and the thickness of PSD
increased (P=0.000) in the visual cortex contralateral to
the deprived eye, which is not significant in all of the
structural parameters of the synaptic junction in visual
cortex when compare to MD+FLX group (P>0.05); 4)
IGF-1, IGF - 1R and IGFBP5 expression detected by
Western-blot: Compare to the Nor group, the IGF-1 and
IGF - 1R expression in visual cortex contralateral to
deprivated eye are both down-regulated in MD+SE group
(P<0.01; P<0.01). After raring in enriched environment,
the expression of IGF-1 and IGF-1R in MD+EE group was
significantly higher than that in MD+SE group ( P=0.016;
P=0.041), but still lower than that in Nor group (P=
0.001; P=0.001). The different expression of IGFBP5 in
each group is not significant ( P>0.05).

e CONCLUSION: Environmental enrichment can improve
the visual function through reactivating the plasticity of
monocular deprivation amblyopia mice. The mechanism
is presumed to be related to the expression of IGF-1 and
IGF-1R.
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x1 FEREWNBHR/IR F-VEP FLE EHZ M B RS xXts
s F-VEP(n=18) LRz J2 PR 2 0 M 5 b B P25 4 (n=8)

TR (ms) PR (V) SEMEAIBRFERE (nm) AR K (nm) S5 BUE YR (nm)

Nor 4H 97.57+6.133  13.57+2.251 12.43£1.512 453.1+37. 12 61.38+8. 331
MD+SE £ 114.1£11.70  5.667+1.256 19.29+3. 729 312. 5+20. 58 32.0+6. 824
MD+EE 21 96.25+9.099  7.750%1.035 14.15+2. 133 403. 0+53. 68 56.5+7. 190
MD+FLX 21 99.33+6.496  9.571+2.637 14. 86+2. 268 461. 6+35.23 54+4.309
F 36.510 34. 14 8.75 17.03 29. 08
P <0. 001 <0.01 0. 004 <0.01 <0.01
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MV E E 2h, 1% 82 [E 2 W € 3h, (K B 58 50% |
70% 90% ZBEL /K 15min J& ,90% B ARFL43 %50 90% 15
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BARAHT . MR A EUR 2 F R UE S N B AT, R
XESFIR , ZUUBE 22 (8] (4 AR o0 R R O 22 4 b, il
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28R
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(t=0.238,P=0.816) .
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RER L Z S A %1% 2 X (F=34.140,P<0.01),
MD+SE 4 /)N B ZFHR F-VEP 4 P2 i1 (% % i B A T
Nor 4, 22534 41125 X (1=10. 090, P<0.01) ; MD+EE
20 J2 MD+FLX 41/ I ZFHR F-VEP [ P2 i 14 5k & 14 1A
Ekl% T MD+SE 4l ’ §E€ %ﬂ‘%%}zx ( Enimemss v MD+sER
5‘ 030’ PMD+EE2J—1 vs MD+SEZ < 0 01; tMD+FI.XéJ—1 vs MD+SEZ = 5 650’
Pyt wmsspa P<0. 01) 3 5 MD+FLX 41 H %, MD+EE 41
/NERFZFIR F-VEP 19 P2 IR B IR 22 % L8 it 3 X
(1=0.618, P=0.539)
2. 3FEEMEXMNBI/NRUEEHE MM RABREN
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x2 FEHMEXMBWNMNRUEE IGF-1,IGF-1R X IGFBP5

BRRKAEEENZM (n=10,x%s)
i IGF-1 IGF-1R IGFBP5
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P <0.01 <0.01 0. 470

¥ : Nor; Eﬁéﬂ;MD‘*‘SE - BAHR S 2R + AR E R B A ; MD+EE: R
FI2F+ W AR MD+FLX . BRHR 25 + 5005 7T 4

2B RA G L (F=67.31, P<0.01), MD+SE ZH/)
FUIGF-1R AR IEPBALT Nor 41, 2R A G X
(t=11.4, P<0.01) ; MD+EE Zi/Ni IGF-1R & (17235
WiEF MD+SE 41, 25 A Git¥E L (1=3.815,P=
0.041) A B 2K T Nor 4, 2 F A LG43 X (¢ =

227



EfRIRRIZRE 202028 £20% F28H
815 :029- 82245172 85263940

http://ies.ijo.cn
BB F{57%5:1J0.2000@ 163.com

7.582,P =0.001), £ 4100 /N B Bz 2 BCHR X 4 21
IGFBPS FEHE X HE FE SR ER LG I FE X (F=
0.793,P=0.470) .
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