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Research Advances on Myelin Plasticity and Cognitive Function
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Kunming University of Science and Technology, Kunming 650500, China)

Abstract Brain plasticity is the ability of the brain to change its structure and function in response to ex-
ternal and internal stimuli. Myelin, produced by oligodendrocytes, supports the rapid and synchronized transfer
of information in the CNS (central nervous system). Oligodendrocytes differentiate from OPCs (oligodendrocyte
precursor cells), which are distributed throughout the adult brain and have the ability to proliferate and differentiate
throughout life, and have the potential to respond quickly to environmental changes. While the majority of studies
on brain plasticity focus on neuronal synapses, myelin plasticity has now begun to emerge as a potential modulator
of neuronal networks. A large number of studies have found that myelin is not static. Under the condition of experi-
ence or learning, myelin can undergo structural and functional changes such as changes in thickness and internode
length to adapt to the function of neural circuits. Therefore, this paper summarizes the recent research progresses
on myelin plasticity and cognitive function of primates and rodents, so as to provide new treatment strategies for
cognition-related diseases.
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Fig.1 Expression patterns and main regulatory factors of myelin plasticity (modified from the references [24-25])
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Table 1 Myelin plasticity and cognitive function

A/ E I SRR R R a5 27 R
Experience/ Relationship with myelin plasticity Conclusion References
learning paradigm
Social experience— Children experiencing severe emotional neglect—FA decreased Social emotional disorders could lead  [19,28-30]
social isolation in the limbic system to abnormalities in the white matter

After two weeks of social isolation in P21 mice, the myelin area

of PFC became thinner and the expression of myelin related In adult mice, the PFC region could

transcripts decreased. After two weeks of social isolation in P60 respond to changes in social experi-

mice, the myelin became thinner ence and achieve plasticity regula-

The newly weaned mice were socially isolated for two weeks and tion by changing its chromatin

found to have thinner myelin thickness, fewer myelin internodes, Social isolation during development

and fewer myelin associated transcripts in the mPFC region at P65  could also influence myelin forma-

P21 mice were socially isolated for two weeks, and no changes in tion

myelin-related transcripts were observed at P65 Myelin plasticity also affected social

Treatment clemastine with socially isolated mice promoted my- experience

elin regeneration in mice and improved the symptoms of social

isolation
Motor learning— Complex wheel learning promoted OLs production OLs were necessary for motor learn- ~ [20,31]
complex wheel PD-Myrf" conditional knockout mice showed motor learning ing, the proliferation and differentia-

disabilities tion of OLs and myelination were

essential for motor learning

Spatial learning— Water maze learning promoted OLs production Spatial memory interacted with [33]
water maze The formation of OLs was involved in memory consolidation myelin plasticity

after learning

NG2-Myrf~" conditional knockout mice showed learning dis-

abilities during spatial learning training
Fear learning — In the mPFC, the fear learning paradigm induced the proliferation =~ Myelin plasticity was closely related  [36]

Pavlovian paradigm

of OPCs, the formation of mature OLs, and the formation of fear
memory

NG2-Myrf" conditional knockout mice could not form fear
memory, and long-term memory was impaired

Treatment clemastine with conditional knockout mice restored

fear memories

to the formation and consolidation of

fear memories
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E— P UE R A 1R 2 SR 0T 40 R 8 ) 5 ) b AN T]
b WK IAE A/ B3R PDGFRaff] OPCs
AR MyrAPD-Myrf"), fE P IE BRI 393387 4
TR TR 20 AR T B, B AN 52 MR A7 AE (1 2 S i
JR AN B EAFAE RS 2O AEE IR e SL I R,
PD-Myrf " 5%V B PR B /> Bt AL 2% 3] e, PD-
Myrf” /NP 3038 B 5 5 R A LA R K 22 5%
PP AT ZR 2 0, X R IS B 1) o 7R B AR D
SR AN, /D> 5 e o 4 B 1 384 5 43 Ak % B S T

X LA D

BRI 3 % 3 R R S I AR N S P, T8
AR 8 o, AR E) % S R TR TR FEL AT (2
SERERFLAE R ? AU 1, BB 2 B I
FOBAHE . #0056 AT B R OB AL, B A
AF LRI/, TELA OB L A R 0, o
SRR o (EL BRI BB P A 7 AR AT IR,
HEIREIE L ARSI TR IE DR
CUH TG I B B B LR, R LA
2, S ST A AR S RN AR, I3 R
A0 /> 58 2 R AL 724 7 O R T 25 5 B
A, SR B SR S TR ML, /b SR
AT AT R T AE 3 5 51, 18— 55 5 I R B
ST A T BT I0 I8
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9 AD 3 v 2 I ABAE AR TR X — R A B
MR ARAZRI, ABFEE H NI £I4 Olig2.
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— BRI, ABREER A1 520 98 5 5 A A 41 i )
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SERRM, (R HERE R B REAE N R R AD IR T 3R
W, AL A RIBE RGP T — AN TE IR
5, RIS RE R T B 2 R E L, B8k
FHOPI S Bt 58 22 (Va7 K .
3.4 AIEiglZ

S 275 B TRU VY s Vi SV K S BTN VA
WAL SR . N E R R A A T/
B2 A RN 1 e, 2R A SIS minfS 45 T /2 ER
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TR — 22 70 A D RIR L. BEJS
kI B R AE 1A L I 2 A e, /N B
B ELAT y, BV i 2K sh W) e BRI 45 A B A BIIRES,
W TR /N BB BRI IZ, 1R A HL i i 2% 1 )
BRI Y i EAT RS O TR IR
/b T 5T 20 MO AE RAR 27 2 h B H, 7R R 2D R
JBZ 5 1T A4 240 1 o o A A2 R B My ERL (NG 2-Myrf )
Ja, AR AN RASBE T MRS 12, BACITE]
FciZ B2 B FEY, BB E SRR ST
SR A 1 B B TR B, BE PR SZACAZ Tl R 32 451 /) B AR R
A2, Xk — R WY, Bl o 2] (L2t BB HH B TR AL,
0 B8 285 T B gk B A AZ R DL AR BB T e
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PR IR R ) W B L HERI 0 PR o

H FAE 1 22 %65 (autism spectrum disorder, ASD)
e — M R e 2 R B RS, BEE AL S AT
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ASDIFR R AR EIEAFAE , (EA B B EE984
HhE ASDJLEE 835 A1 25244 X HEZH L I, )L
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e RR E R VERERR 5K /) 81 9 5 Al (phosphatase
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A K
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