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[ Abstract] Objective To investigate the effect of myo-inositol on the reactivation of ocular dominance

plasticity in the visual cortex of adult mice and its mechanisms. Methods Thirty-two male SPF-grade C57BL/6J
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mice at postnatal day 60 (P60) were randomly divided into four groups using a random number table ; normal control
group , monocular form deprivation (MD) group, myo-inositol group ( myo-inositol administered to normal mice) ,and
MD+myo-inositol group ( myo-inositol administered to MD mice) , with 8 mice in each group. The right eyes of MD
group and MD +myo-inositol group received MD on P60. Mice in each group were housed until P64 when pattern
visual evoked potential (P-VEP) recordings were performed in both eyes. The amplitude and peak time of P100 wave
were measured ,and the contralateral/ipsilateral ratio (C/I) was calculated to evaluate the shift of ocular dominance.
Twenty-four mice were randomly divided into MD group and MD+myo-inositol group using the random number table
method,with 12 mice in each group. RNA was extracted from the visual cortex of the two groups of mice, and
transcriptomic sequencing and bioinformatics analysis were performed to screen differentially expressed genes. Six
mice were randomly divided into MD group and MD+myo-inositol group using the random number table method , with 3
mice in each group,and the expression changes of differentially expressed genes cell communication network factor 1
(CCN1) ,fatty acid binding protein 7( Fabp7) and galectin-3 binding protein ( Lgals3bp) were verified by real-time
fluorescence quantitative PCR. This study adhered to the Regulations on the Administration of Laboratory Animals
(2017 Edition ), and the research protocol was approved by the Animal Ethics Committee of Tianjin Medical
University (No. TMUaMEC2022004). Results The P-VEP results showed that the right eye P100 amplitudes in
the normal control,MD , myo-inositol and MD+myo-inositol groups were (89.04+19.87),(83.04+9.42),(88.14=
21.75) and (61.75£15.42) nV,and the P100 wave peak time were (102.40+5.64),(101.50+8.26),(101.33+
8.66) and (111.30+7.17) ms,and C/I were 2.38+0.17,2.35+0.22,2.41+0.31,and 1. 65+0. 24, respectively,
with statistically significant overall differences ( F=5.844,2.221,16.634;all P<0.05). Compared with the normal
control group,MD group and myo-inositol group,the MD+myo-inositol group had a significant decrease in the P100
wave amplitude in the right eye,a significant prolongation of the P100 wave peak time,and a significant decrease in
the C/1, with statistically significant differences (all P<0.05). There was no significant difference in P100 wave
amplitude or peak time in the left eyes among the normal control,MD ,myo-inositol and MD+myo-inositol groups ( F=
0.249,1.356;both P>0.05). The transcriptome sequencing results showed that there were significant differences in
the expression of 93 genes between the MD + myo-inositol group and the MD group, among which the differential
expression of CCN1,Fabp7 and Lgals3bp genes related to visual plasticity was particularly significant. The real-time
fluorescence quantitative PCR results verified that the expression of CCNI in the MD + myo-inositol group was
significantly decreased, and the expression of Fabp7 and Lgals3bp was significantly increased, with statistically
significant differences (¢ =17.561,9.237,12.710;all P<0.001). Conclusions Myo-inositol can effectively
reactivate ocular dominance plasticity in the visual cortex in adult mice,and may mediate this process by regulating
the expression of specific genes CCN1, Fabp7,and Lgals3bp.
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I 2 RNA, % A Nanodrop ND-

: : S IE 618195 (5'-3") 15 #(5'3") 8B R BE (bp)
2000 f Il RNA FEAK 5 AL, /AL, ,
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; ‘ PN
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ABclonal mRNA-seq Lib Prep Kit
VWIS & PE SCE . fi ] oligo
(dT) BEER A 1 pg & RNA rafife
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Note: PCR; polymerase chain reaction; CCNI ; cell communication network factor 1; Fabp7: fatty acid

binding protein 7;Lgals3bp ; galectin-3 binding protein ; GAPDH ; glyceraldehyde-3-phosphate dehydrogenase



PSR B 2k 75 2025 4F 6 45 43 %45 6 ] Chin J Exp Ophthalmol , June 2025, Vol. 43,No. 6 . 503 -

P 2F F1 MD +LEE 2 /)N BRI P 100 35 e 1 1B g B A
Fo C/T RAK HLBCR JH B 3R 7 22 43, 4L IR) HL B8R
LSD-¢ #5535 ; MD+JJLEE 41 5 MD 25 /)]s BRI Bz J2 BUIR X
CCNI Fabp7 F Lgals3bp £:[H mRNA AH X} ik & K
KM ST REA ¢ K30, P<0.05 WESH G5 X,

2 #R
2.1 H4/NE P-VEP I B MR PG 4 b 2

(galectin-3 binding protein, Lgals3bp ) B F£ XL B
%, ILog,FCI4}5% 1.582 1 ,-1. 153 S fl 1. 127 5, P,
L3k 6.25%107% 3. 80107 Fl 6.26x10°°,
2.3 MD+HLEE4 S MD 4/ Vb [X CCNI  Fabp7
N Lgals3bp 3k K

MD+LEEZH /N, VIb X CCNI Fabp7 .Lgals3bp %
PAH X 32 325 5 4 9 7 0. 141 +£0. 085, 1. 489 +0. 085 #lI
1.947+0. 133, MD 4 43 i & 1.019£0.017,0.952 +

/N IR PLOO P 4ig i
SRR ZESA R B X (F=
5.844 ,P=0.004) , H o 5 1F % %t
MR MD 21 A JULEE 2 AH b, MD +
JULTS 26 47 AR P 10O 35 I i i St e
iX, Z A Gt E (¥ P<
0.05) . 45 4/NRZEIR P100 ik
MR ZE S Gt B X (F =
0.249,P=0.903) (£ 2),

A/ AR P100 357 U i
B E, 2R A I EE X
(F=2.221,P=0.013) , 1 5F
B RE AL MD 41 R0 L EE AL A E
MD+ L 20 45 HR P100 k7 W B B
BREK, ZREASIH R E (Y
P<0.05), 5 #/hRZ IR P100
WU I L B 22 S R G i E X
(F=1.356,P=0.279)(#£2),

25 4L/ BUIR L 3B C/T AR
EZERA S E X (F =
16.634,P<0.001) , H v 5 IF %
SHALL MD 2 FUILEELELAT HE , MD-+
WAL /T W1 6 WG, 2 5 0
it g (¥ P<0.05) (£ 2),
2.2 MD+JJLEEZH 5 MD ZH/)
Vib [X 22 5 2k 58 H 43 By

MD+JJL A= 21 15 MD 41 [E %,
PR J2 BUIR X 22 57 2 ik Bk P 3 93
A H o B 2RI 68 4, T
PZEF AN 25 A (K 1), 5
Sl YA R 40 DR R B
SN, a0 i {5 M 2% TR T
(cell communication network factor
1,CCONT) JEWi R4 5 &EB 7
(fatty acid binding protein 7,Fabp7)
FETUBEGE S % 3 44

®2 FHENRWER P00 i HRIEE g C/T EEE (xs)
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MD 24 8 83.04+9.42" 35.69+7.13 101.50+8.26" 133.00£21.63 2. 35+0.22°
LA 8  88.14x21.75" 36.67+8.46 101.33x8.66" 138.00+28.38 2.41x0.31"
MD+ L4 8 61.75+15.42 37.96+9.91 111.30+7.17 138.88+29.11 1.65+0.24
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Figure 1

Differential gene expression analysis in the V1b area of mice A: Volcano diagram of

differentially expressed genes  B: Cluster diagram of differentially expressed genes  Each column
represented a sample and each row represented a gene. Red indicated relatively highly expressed genes,
and blue indicated relatively lowly expressed genes. On the top was the dendrogram of sample clustering,
the closer the branches of the two samples, the closer the expression patterns of all the differential genes in
the two samples. On the left was a dendrogram of gene clustering, the closer the two gene branches, the
closer their expression levels FC:fold change; CCNI:cell communication network factor 1; Fabp7:fatty

acid binding protein 7 ;Lgals3bp : galectin-3 binding protein ; MD : monocular form deprivation
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