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[ Abstract] Objective To investigate the regulatory effect of electroacupuncture on visual cortex plasticity in
adult amblyopic mice and its mechanism. Methods Forty-eight SPF male healthy 3-week-old Kunming mice were
randomly divided into a normal control group,a monocular form deprivation (MD) group,and an electroacupuncture
intervention group by the random number table method, with 16 mice in each group. Except for the normal control
group ,mice in the other groups had their right eyelids sutured for two weeks to establish an adult MD amblyopia
model. The electroacupuncture intervention group received electroacupuncture stimulation at three acupoints, Taiyang

(EX-HNS5) , Jingming ( BL1) ,and Fengchi (GB20) for four weeks at five weeks of age. The subjective visual function
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(paw probing success rate) of each group of mice was measured at five and nine weeks of age,respectively. At nine
weeks of age, the changes in flash-visual evoked potential ( F-VEP ) of mice in each group was detected. The
expression of plasticity related proteins synaptophysin ( SYP ), synaptic protein 1 ( SYN1 ), neurite overgrowth
inhibitor A (Nogo-A) ,and Nogo receptor ( NgR) proteins in the contralateral cortex of the deprived mouse eyes was
detected by Western blot. Expression of early growth response gene 1 (Egr-1) in the visual cortex of mice was
detected by immunohistochemical staining. This study was approved by the Animal Ethics Committee of Hunan
Children’s Hospital (No. HCHDWLL-2022-17) ,and the management and use of animals were in accordance with the
Laboratory Animal Management and Use Guide of Hunan Children’s Hospital. Results At nine weeks of age,the
success rates of paw probing in the normal control group,MD group, and electroacupuncture intervention group were
(71.69+10.60) % , (25.54+10.09) % , and (58.25+8.39) %, respectively, with a statistically significant overall
difference (F=5.987,P=0.006). Among them, the success rate of paw probing was significantly lower in the MD
group than in the normal control group,and the electroacupuncture intervention group was significantly higher than in
the MD group ( both P<0.05). There was a significant overall difference in P2 wave amplitude in F-VEP examination
among different groups of mice ( F'=63.710,P<0.001) ,with lower P2 wave amplitude in the deprived eye of the MD
group than in the normal control group and the electroacupuncture intervention group, and the differences were
statistically significant (both P<0.001). There were significant differences in the expression levels of SYP and SYN1
proteins in the contralateral cortex of the deprived mouse eyes ( F =5.451,3.871;both P<0.05). The relative
expression levels of SYP and SYN1 proteins were significantly lower in the MD group than in the normal control group
and electroacupuncture intervention group (all P<0.05). There were significant differences in levels of Nogo-A and
NgR proteins in the contralateral cortex of the deprived mouse eyes (F=4.188,3.942, both P<0.05). The relative
expression levels of Nogo-A and NgR proteins were significantly higher in the MD group than in the normal control
group and the electroacupuncture intervention group (all P<0.05). The immunohistochemical staining results showed
that compared with the normal control group,the MD group mice had a decrease in the expression of Egr-1 in the
contralateral cortical neurons of the deprived eye,and the brown neuron protrusions were indistinguishable. Compared
with the MD group, the electroacupuncture intervention group showed significant positive cell expression in the
contralateral cortical area of the deprived eye,but the expression intensity was weaker than that of the normal control
group. Conclusions Electroacupuncture treatment of Taiyang ( EX-HNS5) ,Jingming ( BL1) ,and Fengchi ( GB21)
acupoints can reactivate the plasticity of the visual cortex in adult amblyopic mice and improve their visual function.
The mechanism may be related to the regulation of Nogo-A/NgR signaling pathway.

[Key words] Amblyopia; Mice; Adult; Electroacupuncture; Visual cortex; Plasticity; Axonal overgrowth
inhibitory factor A/axonal overgrowth inhibitory factor receptor
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Figure 1 Comparison of paw probing success rates among different
groups of mice at different ages A: Comparison of paw probing
success rates among different groups of mice at 5 weeks of age F =
9.781,P <0.001. Compared with the normal control group,®P < 0. 01
(One-way ANOVA,LSD- test;n=14)
success rates among different groups of mice at 9 weeks of age F =
5.987,P = 0.006. Compared with the normal control group,“P<0.01;
compared with the MD group,”P<0.05 ( One-way ANOVA , LSD-t test;
n=13)

B : Comparison of paw probing

MD : monocular form deprivation
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F-VEP detection results of mice in different groups A :Normal control

group B:MD group C:Electroacupuncture intervention group
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®1 KANR F-VEP P2 g # R R IRIGLL 5 (x5, 1V)

Table 1 Comparison of latency and amplitude of P2 wave of

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

51 BEA B AR (ms) R (v)
1E 3 0 IR 4 6 72.35+1.24 10.98+0. 05
MD ZH 6 76.34+3.76 5.81+0.46"
27 i e TR 6 70. 68+3. 14 10. 00£0. 37"
F{§ 1.035 63.710
P 0.385 <0. 001

VE 5 IE M HRALAT L, P<0. 0015 5 MD 414 1 ," P<0. 001 (#4118 % J5
FZESPHT,LSD-t K545 )  F-VEP: (NG SE T & fL A7 s MD « 5 IR JE 58 1 %7

Note ; Compared with normal control group,P<0. 001 ; compared with MD
group,l'P< 0.001 ( One-way ANOVA, LSD-t test) F-VEP: flash-visual

evoked potential ; MD : monocular form deprivation
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Figure 3 Electrophoretogram of SYP and SYNI1 proteins
expressions in the contralateral visual cortex of deprive mice
detected by Western blot The grayscale of SYP and SYNI protein
bands was significantly weaker in the MD group than the normal control
group. The grayscale of SYP and SYNI protein bands was higher in
electroacupuncture intervention group than the MD group 1: normal
control group ; 2. MD group ; 3. electmacupunclure intervention group

SYP : synaptophysin; SYN1 ; synaptic protein 1;B-Tub:B-tubulin

®2 BANMRFFRXMAEEH SYP F1 SYN1
ERHEMREEBILE (xss, 1Y)

Table 2 Comparison of the relative expression of SYP
and SYNI1 proteins in the contralateral visual cortex of

deprived mouse eyes among different groups (x=s,uV)

g1 - ENCEASE RISy

SYP SYNI
IE % B4 8 1. 00£0. 20 1. 11£0.27
MD 41 8 0.68+0. 13" 0.65+0. 32"
mETmA 8 0.94+0.29" 1.04x0. 48"
F {4 5.451 3.871
P 0.012 0.035

T 5 IE R A IR L, P<0. 055 5 MD 414 kb, " P<0. 05 (B % )5 %

S, LSD-t K655

SYP . S fih 3 ;SYNL: SR fih 35 F 1; MD .« IR FE 58 ) 45

Note ; Compared with normal control group,®P<0. 05; compared with MD

group,hP< 0.05 ( One-way ANOVA, LSD-¢ test)

SYP : synaptophysin;

SYN1 :synaptic protein 1;MD :monocular form deprivation

1 2 3 AN 3T
g
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U] 58 IR X IR, fL g T T4 Nogo-A I NgR 2R [ 4% 47 5 Ji W]
WEFT MD 4l 1 IEH X ME4L;2:MD 413 4 T4l Nogo-A:
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Figure 4 Electrophoretogram of Nogo-A and NgR proteins
expressions in the visual cortex of contralateral eye of deprived
mouse eyes detected by Western blot The grayscale of Nogo-A and
NgR protein bands was higher in the MD group than in the normal control
group. The grayscale of Nogo-A and NgR protein bands was significantly
weaker in the electroacupuncture intervention group than in the MD
group 1: normal control group; 2: MD group; 3. electroacupuncture
intervention group

Nogo-A : neurite outgrowth inhibitor A; NgR: Nogo
receptor; 3-Tub : B-tubulin

®3 FAMRIFRIMARLKZEF Nogo-A 1 NgR
EQEAMNRIEELR (xx5, V)

Table 3 Comparison of the relative expression of Nogo-A
and NgR proteins in the contralateral visual cortex of

deprived mouse eyes among different groups (x=s,pV)

ANTREE AR ek 2

21 51 FEAS i

Nogo-A NgR
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F Al 4.188 3.942
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FZEOPHT,LSD-t A28 )  Nogo-A -l % id B A AWKl 7 A NgR: fil 8 id
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Note ; Compared with normal control group, P <0. 05; compared with MD
group,”P < 0.05 ( One-way ANOVA, LSD-¢ test)

outgrowth inhibitor A ;NgR :Nogo receptor; MD : monocular form deprivation

Nogo-A: neurite

2.5 BRI IR AL B2 = Egr-1 335 LKL

X R ZH /D B < HR O R B J= 4% J2 e 220
JEL R TE T 2 1 B Egr-1 BHAE R IA , MD 41/ BRI <5
HR XS MAH B J2= 1 22 00 Egr-1 32 ki /b, B 46 (8 1 22 0
FEEMELL Iy HE . 5 MD 21 LA, LA T AL/ BRI R
MRS MU0 B J= DX g nl UL WY 2 Egr-1 FHAE A0 205, B
FIR L5 TIEW X A (E 5) .



S IO IR B L Ak 2025 4F 2 HEE 43 4555 2 ] Chin ] Exp Ophthalmol , February 2025, Vol. 43, No. 2 111 -

500 @ 500 pm
et =

AIER X IRA] B:MD 41 C.HET34

Figure 5 Effect of electroacupuncture on Egr-1 protein expression in the visual cortex of adult
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