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Abstract: Central nervous system neurodegenerative diseases (CNS NDDs) are a group of
chronic neurological disorders characterized by progressive loss of neurons. They seriously
endanger the health of the elderly population, but their pathogenesis has not yet been fully
elucidated. N6-methyladenosine (m6A) methylation, as the most common post-transcriptional
modification in eukaryotic mRNA, is widely involved in key processes such as nervous system
development, inflammatory response, cell apoptosis, and protein homeostasis. Abnormal m6A
modification exists in various CNS NDDs such as Alzheimer's disease and Parkinson's disease,
which exacerbates neuronal damage, abnormal protein aggregation, and neuroinflammation,
promoting disease progression. Currently, Western medicine still lacks a cure. Recent studies have
found that some traditional Chinese medicines, with their advantages of multiple components,
multiple targets, and overall regulation, have been proven to exert neuroprotective effects by
targeting m6A methylation modification. This article systematically reviews the molecular
mechanism of m6A methylation modification and its regulatory role in CNS NDDs, and focuses
on summarizing the research progress of active ingredients of traditional Chinese medicines and
external treatment methods in regulating m6A methylation, with the aim of providing theoretical
basis and research ideas for targeting m6A methylation in the prevention and treatment of CNS
NDDs by traditional Chinese medicine.
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X HZEIE 7145  (Central Nervous System Neurodegenerative

Diseases, CNS NDDs) & —RLLFMR ML R Tif T ~ SefF ke 2k hE
TERIIE MRS, HW ] R LRI E ~ 2T ~ T~ BHEEF 21 HER
5, BERFEFZ -~ A& B EMETIEE o RIE 2019 F2BREE
FEAE, FI/RIKIEEHE (Alzheimer's disease, AD) %5 CNS NDDs ]
[ 83.6%, PH4:#% (Parkinson’s disease, PD) %5 12.3%"% o f&E 2 Ek A
ZI L HRENI®E, CNS NDDs HUER R 2FFEL E &S, XA BRI EE
AR BERE ), BEREMTSHRITEN R S5%5TA4E - 2451, CNS
NDDs HILA BRI TTE, DEEUEZNT T, MKRAEZRTE,
AMUTRCEEEOR, # AT O ~ B LAE ~ B TR E ~ AR
MEENRRN, BFELGRZGT® - Fitk, SRR —FE - £ B
FEZR B IH R R R TR TT JT 1A Y] o N6-H &R

(N6-methyladenosine, m6A) HFfVZE RNA & WAEIHERL, HZF m6A
Bifie RS 5, EEPEZ S meA FEMMIFTRIFRSLEE, Bk
% 1) B2 e EL TR P B R SE AT E s R m6A H B & 518 CNS NDDs HY
TERW o [, ZARICETE RSB E 45 = 25812 meA LIS CNS
NDDs [UFHFIFFY, LAEA EEZ8E 0] m6A F B (LA CNS NDDs f2fHEF iR K
55T R -

1 m6A HH A&

m6A | Z o ATE BRT, SAEEY ~ i) ~ RIZAEYARE T - meA EE
ZAEYH, BROAMT rRNA S, 44376 T mRNA Fl ncRNA H™ o m6A FELLE
FETE RNA 2 T HIBRE R N6 AL _basin— " BRI 22 ET o Z BT
£ RNA BIBYRE ~ % ~ Tt ~ B SR ss 2 MR T h A 1 R B R A
G meA A =R OEEMFEITER: FEREBIATHRMPE, AFE
LS TR AEPR 2, T H AL A | RS meA (S 5 FiELhaee!, &
REAF A 45 A &8 m6A [BIRY RNA, ¥ RNA A1 Tid g,
SRERFRMHEEAER, K meA FEMIEA R Z AEEREFRIEMLE F o

1.1 H RN

RS E &8 2 meA IRy "B A&" . HZORPEEREREED
3 (Methyltransferase-like protein3, METTL3) F1H B E H
14 (Methyltransferase-like protein14, METTL14) HAFEERF 5K o H
METTL3 BAENIIEE, 5 s-IRE HMEARS & 55 H &, METTL14
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ANEARRIEE, 7T A4EST 2 A RS MTE 8 JOR A BN EY), METTL3 S fE7E
IFEOTEPERSSS, 5 METTL14 45 & ettt ReR BE R IA[9] - MHRMFRM,
BT METTL3, METTL14 & & NRE# m6A F (0 BEARK - R RERE R B R0 -
A, B EEAEIRE 1 4522 5 (Wilms tumor 1 associated protein, WTAP) ~ fi#:
FEm6A FEZLFLIEAHLEH  (Vir-like m6A methyltransferase associated

protein, KIAA1429) ~ FIEILHEFITFEH 16 (Methyltransferase-like protein
16, METTL16) ~ & CCCH B!¥FE45M8#E H 13 (Zinc finger CCCH
domain-containing protein 13, ZC3H13) %F&EH S5 HREEKZIEE &4&10HE
¥, BibadmFEER, HBUE&ERERE M EHESREYING S, Hmk
iE m6A BB ST & AETEFF ERY RNA 751 L1 o

1.2 ZHEMEE

m6A B “#hresT FEEIEARI LA S H (fat mass and obesity
associated protein, FTO)FH o~ % — BRI E XU A B 7] R4
5(alpha-keto-glutarate-dependent dioxygenase homolog 5, ALKBH5) ° FTO & &
YR IR m6A R EALER, FHEN N6-#2 H AR H N N6- B RE AR R A
A SERE 2 BN [13] © ALKBHS &4k FTO Z J5 Z BIAYSE — > m6A %
FAUHE, T ERER meA BFONIRE . EERMT mRNA B 2 RS E 1

[14] o

1.3 HEAEEH

m6A BRI AW F I BER LM T — PRy “EEEs T B EORSEEN,

IXEEEE A REE R A R RIS & RNA 4 B meA 1S, #F MR
PN E AW, 1S RNA B ~ 8748 ~ TR e LENESE — RI MY EE
PRS0 H B 2RI m6A WEER T B4 YTH G5 K AN 4E YTH G5 oK i
PR, YTH (YT521-B homology family) 53 & 1R %] m6A &R 45 H
sEFlE, EARFEIEA A : YTHDFL ~ YTHDF?2 ~ YTHDF3 ~ YTHDC1
A YTHDC2, HAFI = MFEE M THMT, EMWAN50 TN - fE4
B, YTHDF S0 A 5 PR 42 m6A &1 mRNA FOBHIE 5 R

iZ ° YTHDF2 f& 5 547 % 7 1) mo A FEEIABIEaeAE]. 385 35 CCR4-NOT
TR ESY), (27 m6A 1B mRNA FIFEAR, MR )5 K 1 18
PEER IR o YTHDF1 2 ZAE 3 meA &7 mRNA FUBIIFERCR, i s
MR R FAE B iRA /K18 o YTHDF3 FIShEEN T & 2 F], fES
SEFER#E, 25 mRNA (%, JH7£5 YTHDF1 #1 YTHDF2 B P FI1E
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RIFEFBIThEER o« ZE4HMRL N, YTHDCI 2B meA 35ti#y, Hilid 58
F2[HF SRSF3 M SRSF10 #HEAEH, VATZEHTIA mRNA HY R 2257200 o gt
4b, YTHDC1 A2 575 m6A &1 mRNA FIHIZHGE, BRAZ mRNA W%
P e Rk HY 2 Bt o YTHDC2 &% 28 5 A BRI RC B, RIS BA A%
AR ESL, 25 RNA RN Z DER, H5EHEA T MEL 5]
FHRI22 o BR YTH G5FgsiZKe o, AT oRIA % 2 P AR Y TH £5F4 450
m6A LR H o B EEEKEF 2 mRNA 54 H (insulin-like growth
factor-2 mRNA-binding protein, IGF2BP1/2/3) s&—3J%i@it H KH Z5F935E0H 5
m6A EITRILEES, 5 YTHDF2 #1/%, IGF2BP & H il # & 12 € mRNA [fI{E
FI, T E R, TR R R R A3 « AN — i B
(heterogeneous nuclear ribonucleoprotein, HNRNP) ZXj&EH, HNRNPA2B1 &
H A B 454 m6A (21 RNA, Z54)% miRNA BYI1 LA 11 HNRNPG
B HNGET m6A 758 RNA 5 EHERI BERAMEIR LR, T ] 28 B4 o
AN, BEELIRA T (eukaryotic initiation factor 3, eIF3) tH#IRIEFT/EN
m6A LA, HEN S m6A i mRNA FIIEIE B IR125T o X L0k
YTH FIEEEHRESHI A, #H—2FE T meA B EREFANE R Z
FEME

2 m6A FFH:AY, 5 CNS NDDs fJ% &

BRI, meA HEAEIfE CNS NDDs Fy & R & B R X EHE, Bl
VAT TT TS ~ HEERIE ~ SRR ~ YRR A B Ko 32 35 R s BEER
T, N RIS S5 T0HE, T2 5 CNS NDDs HJEEE ©

2.1 m6A HEALS AD IR A

AD s — M LTI AN D BERE IS FAT A R E B 2 R GTRAT
PR, m6A I EAL Al T RIE ~ Tau 25 Hid EBERR 1L ~ ZRIKT)EE
RS AN, o5 i E A (Alpha-Synuclein, a-Syn) IR TS 5 AD WA
éE o
2.1.1 m6A FEA RS RNE

THEZ RS AD FOR IR B IE . —, m6A I LB E T ZFblH 25
R RRERIVRTE , R NI T AH BB T B 2 RE IS AE AD JisfE HrE £ 5%
SEAHESHIER o BoFifgc 36, METTL3 Al (24 K76 m6A FEALE
HHFEIR, METTL3 145 Ff[H1548 YTHDE2 ~ IGF2BP1-3 A #s4H, FL[A]
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VAT /MR AR SOE N, AN, 7E AD ~ PD &L/ IH R R sh iy

B METTL3 % EZEE, #R METTL3 £ £ fi BT MEBam s 8 s R
FERYFER] S BEE T R 7127 o SR1T, METTL3 7£ AD FHIFEARZE M HIE—

Z} o Zhao FPHRE AD FBEMNHLH METTL3 ik R, FEREMHZEIT meA 7K
PR R R, XFER AR S X ~ R R BE R, 1R
7~ METTL3 Z20.7E AD H Al 62 55 AR S BRUANBEmRI Bt o, HERIA 280 5 B
Z AR R R Tt — RS - RAAWR A, £V METTL3 5 IGF2BP2 AJ
H3% NF-xB I # H a (NF-xB inhibitor alpha, IkBa) mRNA ) m6A FEl1&
U, AT /NI B AR AB (R 8 ) M AR AL, YR/ D S8 E S R AN TR T
8o Kang PO & TN, AR AL AT S/ NI BT 4H A A METTL3 A TP53 1556
JAT-J&77[EF (TP53-induced glycolysis and apoptosis regulator, TIGAR) F4%
iX, METTL3 E#454 TIGAR mRNA, i #4855 H m6A 1&1EE = TIGAR HIF3
EVE, (R M1 BURRIRAFF I M2 BT R AR, RIEMETIRIFER, 3R
7K METTL3 8, TIGAR AJ 38 55 AN

2.1.2 m6A H B AR LR AT BEER

LeRIAThBERRTS & AD HTTIR (R RSN E R, m6A FEMAEX—1d
MR R IFE B RIIHTEAER . Chen P54 I, 7£ AD /INlifE 5+ METTL3
KIETH, SFEERNARMAEE 2 (mitofusin 2, MFN2) &8/, SANE
LR A DD BERERFATIA RN -

2.1.3 m6A B AV Tau & Hid E IR (L

& M*EH (Taumicrotubule-associated protein tau, Tau 75 H) Fid E
PRI E AD R AERINLH 2 —, Tang FCIAR LI, iR £ F 2EHE
1A (Lysine demethylase 1A, KDM1A) EHA /5 METTL3 L, i#1d m6A
&R [E R4 F U-box f & & H 1 (STIP1 homology and U-box containing
protein 1, STUB1) mRNA 3R KFEENM, STUB1 &HHSET BWRIRE =L
BRI IR L) Tau 22 H, 7£ AD BU4H AN SR A % SR B B R e 42 R
YEH o
2.1.4 m6A FEA VI a-Syn HIFRIE

METTL16 A8 i % AR 2B AR 5 F#50% 2A  (methionine
adenosyltransferase 2A, MAT2A) mRNA ") m6A RV, 5/ NSRS+
o-Syn FUFRIA, HINR SRS B, S22 >0 10880 o Rk MAT2A T A] ¥
B B ORIPRN, $R78 m6A B “METTL16-MAT2A-m6A fi” i AD
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FRI 5 ity B FE 930 o
2.2 m6A FEA5 PD #< A

PD A% U s BRARFAIE 1 i 2B B B R 2 2% Dopamine (DA) BEfHZZTTHY
PR R LUK a-Syn 78 RE T ALHIEE 5/ IMA © TS 3REH, m6A HE(LT]
2515 PD MZSRIE ~ $RICTT ~ BRATHREIRRG ST A2 o
2.2.1 m6A F EA RS E RAE

/NI R ARRE AT S RS M AR RRETE PD SR AR DS O IESIER . WangPY%E
R A B, METTL3 Al m6A &0 - Jii% B FLL4A8 2 #H R EF 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) , |4 E/MAT BTG L MR ET,
MR 22T, %E%% PD i#t /@ © Hou ™RI5 LI, RIMIZZ2 022 MPPAbHE
J&. METTL14 fJRBKPRER, BRI F4L4HAE % 2 (Nuclear Factor
Erythroid 2, NFE2) mRNA HUFEEME, #HTARGE/IMATENL, INEHERGEMAH
MAET -

2.2.2 m6A HEAL R T

PROLT 2 PD Z EEREMZZ T T EE T2 — © Li FP9I R LI, 7E
FTO jBid fEft, BRCA1 i % H 1 (BRCA1 Associated Protein 1, BAP1) mRNA
EFEA, FIFABAPLRIA, FEEFEMHINEARR SRR M IBIRRIE,
SEAMRA AR H IFEE AR fot SRR, RS T DA et TR AT
-, [FEf, YTHDF2 {ERiIR%] BAP1 FEM mRNA I8, 35 TiZHE
R e

2.2.3 m6A H B AR LR AT BEER

Liu MR A, bl A% %K F A (mitochondrial transcription factor

A, TFAM) mRNA §tZ m6A &1ffi, FHITIEW YTHDFL BRCRA], ATl
TFAM & HJRIIERCE, S8k R DNA > ~ JEE A & XTI Th e~
81 o SRR BERERT A2 Ak B VE I B SURGE R ANE METTL3 & H %%, AL

“mEA-LMLIR” WU FUSRERARE , B PD YT & - METTL14 FE
S BREIRSE R T2 R FH <K F 6 (Tumor Necrosis Factor Receptor-Associated
Factor 6, TRAF6) mRNA H)m6A HEAEIG, T TRAF6 HIRIA, FH
il cGAS-STING 15 S BE R H S, XA /E F 5 A 5035 DA BEf 2T
B, RBLERRThEERERT ~ IHEE RS BER G SN N, AR
TR TTERSE T H{75Y ©
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3 FEEZEE m6A a7 CNS NDDs

CNS NDDs 7EHEHIRARFT LB T “FR" “BUE" Fi08E, %00
FILUERAE, BEB=E D « ptlE, MERERNLBFEAEILK
RN 298, KT rREZ R m6A B EIIATT CNS NDDs FIBF5 1E & 5
W MRFREBEEFTE AD M PD F AT, AT RS R 2
m6A FEAVIRIT PD M AD FF E/ERALHEE

3.1 FEZ5ET % m6A I EALIGTT
EH SRS —Fh I A TR ~ B M UL RSB R R IR AE IR o BE5Y

IR0 S B A R R TE M AT e S-S - i[RI 2E i |
QL (F L U L2 ) JF 11335 NLRP3 mRNA ) m6A BIikF._F
il YTHDF2 [y (K NOD 52 /A4 i | S EyapaiE P = R OO s
receptor family pyrin domain containing 3, NLRP3) mRNA Fa:E M, ]
NLRP3/caspase-1/GSDMD B/ S/ N LA AE TS, BUNEER A AL, i
N e R Sngirogenase, LDH)  ~ H 4RI

(interleukin-10, )~ HAHAE 218 (interleukin-18, IL-18) Fj
TR NS AR RG] fR 22 T 045 . AR P AN TN BE © STIEURIR

( ) JE] I AFAE T U5 R A = 2R 5. Ren
SELUERSE g TN, OA Bl i@ I 17 8% 3k [+ KLF5  (Kriippel-like factor 5) 3
ok, A YTHDE2 gYFa0k . (R 7 et 4E4i i 4= KA+ 13 (Fibroblast

oleanolic acid, OA

factor 13, FGF13) 8mRNA [\) m6A KA1, #8558 T FGF13 mRNA AJFEE]
S BIERCE . A A 2 e i A o

SE21D) AD NSO BEAL, T K H e~ R N 2E IR EE
1 & m6A BRI R, ERER, Tk
YTHDF1 ik ~ N7 X YTHDF1 #ik, [FIAf % METTL3 ~ FTO [ #£5 B4
VAT EE S R R T meA BV, PEE Sl ] B e 22 T D BRI A4

b B LA e ~ (L B3ty
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WA 22 A T b ~ i s i n] 8 (B8

BB - = 7438 1t 9% meA FELIATT S

| EEepNC S el (£ 2 T Y B B E SR~ It
5~ PLEWEE ZEIEMEN) o LiSE 5T & IR AE R 72 o B 3 22 0 P Al o0 @ A
25 H (Acteoside, Act) ., H5 METTL3 ~ FTO ~ YTHDF2 %15 B A 8B4
EoEAT), HA S FTO RIS S 88 Sk, Wﬁ%%ﬁ%??ﬁ%ﬁ%ﬁﬁﬁ%
m6A H A B S & A2 DRI E A . 7E PD B /N SR E AR 22 T
MPTP %55 /5 I FTO 3234 2% ], METTL3 #1 YTHDF2 315 N, m6A
Y S 1 *%ﬁﬁ$ﬁ ﬁ%%mn%ﬁ%ﬁ k2

0 2B 5T DA HE 22 T HI PRI Eﬁz% PD 5 D1 {77 ©

O s i < /BF 7 3 P
I PIBK/Akt (£ 518 . 1233F ALKBHS5 Ser362 N S BEFR (L K AZEE 7, HE9H
ALKBH5 %f Gclm mRNA Y m6A 7 H BV ETH, 385 Gelm F ey E It (e
o HFRIA HETIGINA Bt H IR G R - IKE SRR T S HI RS T~ RYT
DA HEfH22 T o F2 8 2% e 22 2 A OIS T L)

SC, FETE ] B SEA FTO, AHI LS iR

mRNA Y m6A ETifiKF-. T ME 5 KT B I8 5 R 481,L—%/F6ﬁﬁ7yiu. U
B 204 Al E T RS PTPRZ1 28 (G TE, $20 YTHDF2 E@ﬁ?&@ﬁ?{mﬁ*
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Efﬂ“*f“*ﬁ?%ﬁ%lE’JmGAf §1fi 55 2k AL N AR D R A

4 /NgE

CNS NDDs HI & L 24 AR 2B, B EimRs = g FE - 1%
SR RRLL PR T REZ RS ~ ZHA ~ BAREERMFLS,
¥Eﬁ m6A FEMBIMARS:, E RNA BRSNS, ML IEmHRE &R

~ R A RIE ~ PUEMRI ~ R ETT R T R BE S5 2 ORI RN
F“ ) CNS NDDs P ia T #t T 2 # 32t % sk o
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SR, HRIAEMRANFEEEZ AR : B, ZEWIF P EZ A meA
ERRE R IR ~ BTG S8 e o FALSIET AR, THETAE T
HEBEFEE NN EE S HE MR meA FENMFEER, UEk2HhFE
R 5 BARR - R E R 2 [BlR9Z2 5, B Ask = SCASEE SCHE - Hik, SRR
ZRET 2 BRI meA FIELE], TSR 5 R & A 7E R A
B~ PR J Z 50 S RN 5 T AR B E 2R, MELURF A2 H 1Y m6A
VRN, B35 R TR A h 25 s 25 B 7 VBRI RL  thAh, ANFEIFPEIERT
m6A B B FEZER, F—PAEARRER F 7% meA N 25 AFH, B
BIIRAR L RGEHISY o #549% W, CNS NDDs FJ m6A FF & Bt T2 8, MEFEZ
Tl m6A FHEALIRYT CNS NDDs AR WIRIE, AFFTEMMENH#ETS, e mEE
TR 5 RO DRIk, ML 2 EIE R PES “ZEAT AR R A
Fi o m6A BRI EMEIRFIATEM, T RBACHEE, m6A &S T4
HEFE AL ~ 100 AR RAT MR T VR F AT BE B A I R e ~ i XA 1
FERBSARHGNE o LR PR AP EE 252 m6A FORERNIET, IR 45 & HE 28 5h ST
G0 KT B — T[] S BB — R X AU AE It 2 SR T B LS NIRIR R R o

RS OTE, AT g R EZ AT meA FELIETT CNS NDDs HI#F
50, ZOTIEPREIR R B o Hrr, FSeml ~ IR H ~ FTEURIK - 2EER
RSN R I N YRR MR SESS . HEE DR I ME R A i T AR %
UE; BRI AL T EORIR Geh Y SRS AT B, Mz REEHY
MLHIEEIE AT, MIHEZEE m6A FEALIRTT CNS NDDs Y & it & I /R
Ul A ISR M A R DR BRI IRTEIT 7156 - AR A (G
BJ Oxford Nanopore 2 = X E # RNA Ml FHAMENT m6A BIHRhAZEN,; (H8)
B ZHSNF, 155002 E R 2 T meA B 58 A RER; I 25 (A
m6A T MEA, FEHAE A~ meA BIRRS F Rl RN & ZH%5 M
P TSR EZHE m6A BRI DS 5 RMER, AP EZ M
m6A FZ:A76 CNS NDDs fe iR} ~ ATEE ~ AIE (LAY 5 ST -

CE =2
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