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Abstract: With the aggravation of global population aging, the incidence of neurodegenerative diseases (NDDs) has been increasing
year by year, and has become a public health problem that seriously affects the quality of life of human beings. Due to the complexity
of its pathogenesis and the irreversibility of its neurodegeneration, there is no effective cure for it yet. In recent years, as the
pharmacological studies of berberine and its derivatives have been deepened, it has been found to have multiple effects such as
inhibiting neuroinflammation, anti-oxidative stress, repairing neuronal damage, and maintaining the stability of the blood-brain barrier,
which shows great potential in prevention and treatment of NDDs. Based on this, this paper systematically summarizes the intervention
mechanism and application of berberine and its derivatives in Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, multiple
sclerosis, and amyotrophic lateral sclerosis by summarizing the research literature involving berberine and its derivatives in treatment
of NDDs from 2015 to 2025, with a view to providing references to berberine and its derivatives in their application to neurological
diseases.
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PZIRIT R (neurodegenerative diseases,
NDDs) & —JH 28 e 45 4 B e 2 #1181 3 I
ARG, AR, 7. ArTgivEr Kk
e R IEARREIR LI N BT N D e fess g 0.
T EAFET R KB (Alzheimer’s disease, AD)-
M 4= #% %% (Parkinson’s disease, PD). = Ll
(Huntington’s disease, HD). L2548 M & g {L
(amyotrophic lateral sclerosis, ALS) &% &A1k
(multiple sclerosis, MS) &5, HkEfEH, A
65 % UL EZFENEHEE 5000 J71EAE4
NDDs 7R a5 i 4H, B 8w A B AR AR
1000 3 ffiasi2E T, =T 2050 4F AR 112
AP, H ETEAREE 2255 NDDs [F7697 4 it DA ik
N, BAEEREVETIR 2R BUN R
BEPUIAT MRG0 RO S B 7 7758, T id
BT A5 7 B D) R IS B AE 225 K e
WE P, BABRRIGITEE, HKIPRHE S
A EIE AN 251, 845 22 M FRARE),

NEER Y A BER, BT M ARk,
B O RAEDR A EERAS, (A BRGNS
BRI LT Z IR L GRS, TR & T
AR, ANBESE T E A Z ARG,
IR BRIEE, 285N B R A = T
PEFIRIME, TR Z AN DNA B85 50 175 1A
R (RIS NBER S A ZR e sh B A, n] 5 | A AR LA
MR 4RG> 7456, HaoT9hm
AL, RS ERAbEdS5a5. ulE
FIEEAEIL A AR, B0 5 5 S 45 A R e PR
£ NDDs AHICEERH SIS 1, WEARIEOIUR I 2 M/ B
TR o3 B 25 45 SR AT R8I B 9h BE ZR 03
BG5S HMRZ BIRFE /N . Ismail 045
H/NBETR S B-73 WA I 1Y) 45 5 g Bk M S Ik AR
P g 40 ok 75 R 2 VT R4, BRI A EAEH o 1
AN TN BERRRF IR A S A, AT Bl 1o i o
o g B adE N S A0 Ee i, AR TR s 2 e, R
R o s 8, 7EBTVG NDDs J7 [ A A HE
W fE,

8 S0 A 2 A [ K1 &% PubMed B4R
2015—2025 E 5K/ NEETRL S HATA 77 NDDs S
BR, DL “/NBERR. NBERRATAEY) . R AND “ A
ZIRATYER . SRR BURKIGEN . 7 &
N 2RI WL Sy S

i, LL “ berberine . berberine derivatives -

phellodendronin” AND “neurodegenerative diseases-

Parkinson’s disease . Alzheimer’s disease -

Huntington’s disease. multiple sclerosis. amyotrophic
lateral sclerosis” Y9 LB A HEATAT F, SCHRISAY
DRI TE N~ 57 NI R & -0 0 S [ O = ]
PIREAF R SCCHR 41 G, JE30CHR 251 F, LBk
AT SCHR I I R [ 52 S0 K 4 B HE R S A 3
FHIRIEZE ST, &R SISt 107 /6,
e SCOCHR 24 R UE T IR, S SCCHR 83 B
KI5 Pubmed #i¥i e, BUREAH ALK S50
1 RN ERR

/N BB FA) A 2 G A D 2R O W R, 8 1 Il
2y Ja TR ZE . P-REE AN M. B8
A48 5 R AT R ) G 0 R R AT, 3 N NAR /)N BRE B
T2 A A AL AR sh 4 B T A e O 2 32
BAER P IRIR )z oA o ARWITT T, /N BERS 32 20
o R EAT G, e 4E PR LR P4SO SRR
2D6 (cytochrome P450 2D6, CYP2D6). CYP1A2
I 25 Sy T AR RS (R, Zi
Bl R I AR RS CHE BRI B
FRMEAL ) X I i B /NBEZLAR . Y /N BB,
FARLy5E « IRONEE, FIRAUIE R /N BEBAE 1E
PR ZOE AT R 2 M AV D e . A g iE T
Tt 2 5 B/ BERR I AR R, B0/ BER R
WSO L7 A2 52 o i T R T 7 A 1 Y 2250 i g ] e
ANBEBRIL Ay — SN BRI N B, B S AT PR
AL SR YT HE N MLBAE I R AR 252K, 24t e il
T 38 SR K S R K 20 C R /N BER 24 )
W, H AR R, AR /N BE i 3 2 DL
TAARH PP N S HE R AR 4L, thrT il
JIE B HEHEET
2 /NEERERA A NDDs SB7EIERHLE
21 K. AN

£ NDDs #EFEH1, 1814 RAER N 2 K h
IRBNK %, 7E AD PD. HD %5 BH MK i+
1R I e 7K B0 S T J o A S AR R Ao, ik
JEIRFEIR F-0. (tumor necrosis factor-o, TNF-a) H
A/ %-1B Cinterleukin-1B, IL-1B) &n] HEEHS
PRZTCHET: . IR ERAT MR AR 10, 22 ITRIE FEAIE
SE/INBE B AT [ I B 6] 22 2% JOREAH S I BR A0 A% A 1 -
kB (nuclear factor-kB, NF-kB). NOD F£52 /& #
H 4513k 3 (NOD like receptor family pyrin domain
containing 3, NLRP3). Janus J#/ (Janus kinase,
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JAKD M5 '51% 5 Sk BE 8 (signal transducer
and activator of transcription, STAT) ZEIil] 4 fES
FRREI, REAR 2 SOREVER 25 B W37 . %
SARTEZ R 4A A% 51 1 (nuclear receptor subfamily
4 group A member 1, NR4AD) & HAZFEFKH 1452
R 72— BN R e IR R
HIER 2 —, A1 NR4AT Fik 2 NIAIT NDDs
T AEBTRE 02, /NBERIRT @ 5 NRAAT R,
73108 5 22 BERHZAE R R4, AP R AR

B T ORE N, AR E A NDDs A& AL
RS A, SO A T R R S, 2
YN B4 PUECR G R USRS . 4
PR A okt P 17s 8 3 N B BR R DI, T
AOREMEM, . Eak. BRE Ry s
VIRAEDI e, i B-iekrFEEE I (amyloid-
B, AB). a-Ffilif% 1 (a-synuclein, a-Syn) [
TR FURER T SRR AP A N 28 Dy fig 25 LU,
/INBEUR A5 Bt AR A SR B e 4 5 AR
W EALEE (superoxide dismutase, SOD).
RIS LEE (glutathione peroxidase, GSH-Px). it
FAMERE (catalase, CAT) vhM, FEFFRIGETEA.
RS R, DU e b me 1 s &
S 7050,
2.2 IR REIEHIR R

ORI AR T B 45 AR 2R 2 P4 2R R N R IR AR
ARG, B2, Z@A# NDDs,
Hrp R EAFRLERAR AW LRk ) 5E0e, 28
FLAAR A2 20 B S i R AR 1 RSS2, & PR 2k
WA B R P 3% R s BESZ B R 2R Aas . R
RAAHT A . B RTE T ZRAA B 0 0 EE HLE B
AT A 2 F: AN FHZEN T, Kb
Ja#EMIH PINE % T M 1 (PTEN-induced
putative kinase, PINK1)/PD % [ (PD protein, Parkin)
I % CUB IR S 2 NDDs VR I7 38 s 071, ZRRifRs) /)
PR MR R B KRB EPIRES, B
R EEE B IHCEH 1 (dynamin-related
protein 1, Drpl). Zkifk s R ¥ Frififs, @&l
A RHEMEE A A RE 5B 1/2 (mitofusin 1/2,
Mfnl/2) KMM&ZE4EH 1 (optic atrophy 1,
Opal) 81, AHICSCHIRIRIE , /NBERI AT i35 FR A
KR L U T ZKEL . AR RS A M B
fi, B S PINK1/Parkin 8 8% % A0k & 22 R A4
H IR, ZERiA 5 73507 T, /NBERR AT b i 2k fA

FEAR IR HR 1 R KK 4] Drpl R3&, BRI Sk 14
33, IEXF Opal Mfnl/2 ] mRNA Kk BHAE IER
VRN, (Rk bR A G L e 2Rt &
K 20-210,
2.3 EOHEMEpET

0 R T — MURE IR B0 A B R e A 4 i A
I, HRANHINRILE ., s b E A
B 2 Fgie T, W R — RYIZERBOE . KIS K
M AT, K aFEpiE TR B kg -2
(B-cell lymphoma-2, Bcl-2). {2813 K Bel-2 #H
XK X # M (Bcl-2 associated X protein, Bax). Mt
IR R A E R E AR (cystein-asparate protease,
Caspase) IS p53 BI@HERA c-Myc F22,
NDDs #1470 K 2 b T2 I T I & R IR A 5l
FIH T TIEAS FHRE, 05 N R BUME M2 T
P/ I PR 2R 3, A SCBRIE S, /NS AT ik 2 410
il PN 5T R0 S IR T2 8R 1 3RIA, PRI Caspase
KV, YR Bel-2/Bax HIMH, HiEdTHE Az
VA 2 B A2 T 12 2425), miRNA 2 K
A A R DR SRR E gAY RNA, FIH
ARV RA R o L T R Y e
715 R 2 TG A bR S o /INBER AT [ B
R0 miR-188. miR-137. miR-132-3. miR-142-5p
Mk, $EmEmdiisg 7y, MsishSAmE T, 5F
NDDs 3 HUIR A 26-271,
24 IEEHETRMATEEM

FAMATE R AR AR LR WX 28 2R 48 (1) B AR Dy e 4544,
FHZE 0 LUARIE 3T RS AL I8, RAAThRE 2
NI ZER, SR Al S 5 0 Bk R A Dyt 5 2 A
NDDs WA EIIHE N [ e FEAH O 1 g BE AR ST, /N B
TANA AT 5 T A PR PR A 2278 7R K1~ (brain derived
neurotrophic factor, BDNF). il I 208 oAt 25
HRIE, o DR AIRe, IKE a8, b
Aol A2 IR R &Rk Th e i D s & T
TR R IREE, KA INRANEFE B 1 R A A%
YR FHRO-301, 422 50 PAS Z5#438 85 1 4 (neuronal PAS
domain protein 4, NPAS4) FERZA T AKEGELH
i, 5. R E KBy,
H TR 72 51 A T RGBS S e PR 3R 2 — B,
Gao S5 B2LERIF T /NBEGIONTHIATS I £ 52 M B A B 3
FerT LN B S 22 NPAS4 1 BDNF & A
mRNA [F7KF, #E—BI0E 1 /INEERR I fish v 28 %
R AR5 RN
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2.5 HERFANTRILE P RY 40 A ) 25 2 i

P 1 240 i [A) 5 5 3 4 42 BH 2214 T Claudlin,,
W8 EE 1 (Occludin) ERFN >+ A8 EE
(zonula occludens, ZOs) ZEHI LM E AV, HPHIL
DRYERF i B B e B SR T, XS TR AW
AT LE B I E & B R — 22 B b, BHAE /N9 T4
JoR 22 24 i 5% 3 A Ak R s PR 47 e N\ i of 7 331,
L 57 e AT g o 22 L7 P TG (R A% A S5 A, AN AT T
T BR 1) AR 1 R 2 AN 5 38 T R 2 4 B A L
FHEF, HFURIIE AD. ALS. HD. MS 3%
e 2594 A AN [R) R R IO 06 5 5 A 84 o e 5 12
ARIR G4 /N BEBAN L AT A0 1) 5 A A 1 B IR
fifE 38 RE 2 5 3 R BRI B N R 4 i 3R A
Occludin. ZO-1, K& N B4 2 18] ) 5% 4%,
A R T o e 41 A R 35300 R i 4 R B 1 B
(matrix metalloproteinase, MMP) H] [ &4 i #h &
JR P S AR R, et MMP2 & MMP9 2
BOE Sz . B2 Claudin, Occludin B3R I
i B B AR BRI RECT) . /NBER AT I T4 Toll 52
& 4/ NLRP3 {5 5 18 I [k TNF-a.. IL-1B. IL-6.
NLRP3 & MMP9 [ 37KF,  [AI 5 i Occludin
J Claudin 1A, sl 42l T I/ P 1z 24H i ) 55 35 3
FE B A 493 381,
2.6 MEMEAKINEEFERSR

L7 PAY B Ty R B e R LA 5 44 e 2 11 32 43
s& NDDs MRS S, ZMIEE-Esms
ZFREMERAENFEEZE %, INE NDDs fixifi
o IRPRMEZ I, K% NDDs 35 2 A Wi/ i
B, HORA T M AR B R RS R s T
P, FULME R4 /E NDDs FICHERZ 3] H &
HU, DIRetEIE RKAEBITE NDDs [iGIT 2
oK EE HLBOA01 N BE AT I N R A KT
(vascular endothelial growth factor, VEGF). {4
#FFAKKT-1 (hypoxia-inducible factor-1, HIF-
1 RiE, SGEIMESEMTIRE, 2k hx i i & Pk
S, Ny EZE4HM (endothelial progenitor cells,
PCs) J2 Ifil & f AR I A2 b () F RS A, i
EPCs RS A AT FBUMAE AR B, 3 T2 2 M 5
ORI, 2% NDDs B AAThRER, /NEBE
Bl HE 2 2 EPCs HUIGHE . 18 LB REDT, [
I 1% TNF-o % EPCs FIH 15 1, 38 30 IR
PoE LI 3-33lk/ IS B/ K — E AL A A S 5
W, $&rm EPCs A PEM,

2.7 BT HERB AR BN KE

Y T R A AT B W TE N BRI A
Y piE AR, R RG AR RS
T, WRIE . AR /N B 5T 20 B AR A S e 3
R, HACH s s e . S =%, =
N e IR BVIE A N R E el e e AR i
(R R A AT,/ INBERRR 715 iz B A o LI IR A4S
LA T i P TE N R A OGS T R R R R A AR RS
ST o T 9T B/ INBERR T I8 A AR s R B T
WE TR LA TR ASUSOAF |8 46 B IR KF, T3
P B ERE, X AD BEAL /)N B 23 8] 2% 2] A2
R 7D 2 B I 5 A T Y. B T My B T i e ot
YA TEAL S AR 96 [ F TL-6. IL-1B AT TNF-o [ 42,
B AW, 9 Ji- o 2 £ S B A5 5 T 2R 140 /NBRER AT 3G
TMREFEUW Lachnoclostridium Clostridioides 55
ek T IR & R AR E R, /NEER,
BijiH NDDs JEEAR AL 57T WA 1.
3 INEERRELITEYIE NDDs RIS
3.1 AD

AD 8RR “EFHAR", DL RERGR . D12 kNG
KAEAT R HEONIRIR R S, BT %00 B K
WLl ELFE AP 85 AR AIEBR T . i AR E A
(tubulin associated unit, tau) F&. JHIREEMIZ T
ARV SRR SRR SRS, SN RS, TN
BB V6 AD BIAHIC AL, SCHR A2 H /N BER AT
PR . PrEARSIEL B> AB DU 0 tau R
Hid B R AL T R SRR AR, R
BHYILTE 9 MsEKIEYL AD /EH, A/NBERG
J7 AD SR UL IR . A NBERRGE T A
Z F AD FHOCEG WIIHBEEERE (cholinesterase, ChE).
A SEAESE (monoamine oxidase, MAO) HJiEE.
Senol Deniz 504 LY 34 Fft 55 M 0k A= #7% [1) ChE #1
W70, IESEG— BT ChE 25%0m == A B AH
b, RIVELFE/INBERAE N S PP A YIRS R I B
e PRI RS, JHG v /N BREAR TRy B A T ke 1) e
IR A= 08, T 2 Fft ChE 35738 I H 5 K 0 00 EE i 7
F o /NEERXT MAO-A. MAO-B LRI H — 5 (14
PUER, EXTRTE RS PURE R E B R0Y, YE/NEE
Tl 8-Faddk —AU/INEERR . 25 F R DU SN B S, —
SINBEBAE R/ INBERR IR SR AT YD, AR e A
ZIN IR MRS P 350 5 /INBRE AR B v, G T 0 i e 4
M 2 M2 o 1M Fyn. CMEIHARRNE . NLRP3 %1t
AIMETETETHREGGE AD /N R IC 2 BRAS 254,
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Fig. 1 Summary of potential mechanisms related to berberine in prevention and treatment of NDDs
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SYPt 2) A
BDNFt 5 \/@ [ = \{
NPAS41 \ = O
- YO
\_ : A}
PR ph 22 e g fuhmy YR
VEGF} (/@ \® /@ \®
HIF-1 _)‘ A
—\9 0 9 . ()
L REPCSILN ‘
TS ) \
o
SO L P9 B Dy e Bt
3.2 PD

PD IfR R FMIRT AD, AN 2 K
NDDs, EZULIFIEMEZE. JRE. 2shiBgg. &
PP R g g SRR, T B O b i B T 2
ERZREfH iR B OB R a-Syn & H R AR
MRS, NBERS G PD IAE AL 2 LR 7R
Fid . BB N BT a-Syn BEPEJ T A 6 SCHR
RiE, /NEERE AT N AR T-xB (nuclear factor-kB,
NF-kB). TNF-a. IL-1B+ IL-6 J2/NEE R 4n AR ALK T,
4R LEE SOD. GSH-Px. CAT KT, {efd
PD B MRS BIZEARDST). Khodadadi 21581 itk
SCERRE 2 A N . BESERREE 10 AR
A RARPT a-Syn HIFER, FREAENLHLHE S| EL
THFR a-Syn MR, o3k ANEEUE . TBT A
N2 EREHEM TIN5 PD BB K2 AEE .
JE HAA REJ RS, FESHERER
FELA K INBERR RT3k i B B R A e 2 ELAE )
A B — P ARAE RN 2R 2 KT R, ATTAE

AP IR, MEE PD IR, 9-OH /NBER,
FEAE A AT Nt/ NBERRFRZE 190 "CHFEE 30 min,
HARERM SIS . BRI 9-OH /NEER,
AEFRAA ) PD AR 2 G 48 oK B2 R ¥ 1L %
FEXA TN, 47 e Re It A S, H PD
FHIR L R R IE T 1R H 160,
33 HD
HD J& TR B S 51 e 5 4 1 P & 4

AR B AR AE BT, FLN 2 20 B 5 A R N SUIR
P TO R BN, B RINIEAT YR AR
B8 N FEYReRERS . H AT HD AJm L oA 564
HIRA, (HA 2R i il v], W DNA 4%
iR % F & A (mutant Huntingtin, HTT)

Rl 2Rk ) i i AR, 2015 4R
Jiang S5O 48 th 200 /INBE B AL 3Lt 1) 6 B[R] HD
/N ITIZ B D RE S NUTG JTREIR 15 B s, 18
b R SR BRI R A R AN HTT 5
AR B EAH kD, 33— P UESE T/ NBERR AT 4
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| R AR TE B R AR HTT AR o HEAh, /NEE
B T AL G R . LA 2 iR HD KB L
R B PR IR 5 Fo ) 85 /80 1 i 1 st 1k o i
Mg 1/Smad. FAAEK R F-B1/Smad 8 2% 14 1 IH A%,
REMHZETC. DA thocdE, oo BEiEsh. N
T L1664,
34 MS

MS &P H & 24 X ALK R I h i 4
J BER DA B 1S S RORE SN MR, R
B HIZ RN . RERG 57 . I A
B EREAR,  H AT AN R 5 R R MS
KA AT ML), BT A/ e &
G IERIEN EES 5, Had B AR i 44
Y& (glial fibrillary acidic protein, GFAP) 3
RGN E D R ANHI R A, 5 MS ERER
1EAHZE, Ibrahim Fouad &0V 57 i BHL 67 2 /N BER )
ARG R IORL T PR B 2 S Ey CAL X
GFAP 7K i 57%, 58 MS KBRS 5 1 2
TERE AN S NV o Bl 7 T, /NEEIN B
RT3, /NBEw A 38 I SO B SR 20
FH.1E CD4 4 7 A6 9 Bt T 400 1 Chelper T cell
1, Th1) K& Thl7. f&i#t Th1/Th2 “FHi%% A Th2 1%
& ML MS BiBEa . Pl SR AR R,
Tavaf ZEOSHB R/ NEE AT H5 4T Th17 FERP 1%
ik, BRI T 40M0KF, I8 PR A bR
MS FI RS R EH -
3.5 ALS

ALS ZIfIR FEONHE s g4 o, Hv
HRHIE N BN iash sh 4 o R I 32 B 9 AT Mk 2k
Difg, S E SR, BRI K R,
AT RN ) B FRRESEIET, HATE XS
ALS W T FEOA IR, W R nikishi 2=, #|&
M58 25 R AE I PR S FH A BRAS T 2. K24 ALS
SRR AN, O RIAAT B R PR R
BHE H B RIE R . PR RIE RN AR
T4, Rusmini SO 58 5 /N BB A L 38 2
B AT A A AT 2 3k T B0 Rl R A i VL 25 4 1)
RAFMERL R %K (artificial polyenzymes, ARpoly)
Brff, B R A EEARHIE ARpolyQ 4, i&XT ALS
MIKARPTEE 1 TAR DNA 455 E A 43 RIH
BEERRER . MhAh, I NEEGRAE /N BE AR
P T ARARE = B oG v R A, AT AN
[ 2 P BT NF-«B 22 58 Ji 7% A0 8 IO AN I EF R

AL B EE S S RIEMARIPER], XL
5 T NDDs .04 — & i /7.
4 FHESRE

%+ NDDs AIRHLEI IR A1k, LGt st iy
RSO A S 2y R, /N Bl ] 3 A A 2 ¢
AE PUEALRI. RIS LORR IR IR R L e
AT SRR TR T B L R
P B AR ) S R . SR IR N B T e RS i
5 P B T RS AL S HARU 17K, %470 NDDs
i, RIS IR 56T NDDs It AR HI 254 L,
ANEETREAT AR RS A 2 EEVE B3 R RS AIC
BRAEASA . HLBR T LB NS A, /NEER A
WTAIE BA CES S . DU SR 25 3R A,
A ATt BEN A A SBE. IR AR
=21, {E Wi NDDs H B AT I HEE 24,
/BT 1 R P 3 R o R AT A A o R A R R
MR, H A R L E IR R T MR S 7R 49K
RL BE A 7705 2 AN BERR S R A DL v AR
PRI EEDSY. At BAR/NBEBRE N AR N G ik
JPE R AR IR e, B AR = AT TR T2
2 EAE R, BT 0, ot i R A e M B T
AW K R AL S 2 e 0 A 55 07 SR AT
HHRA A ENH RGN, KR G
7o BOm, ANBERRI ] 25 2 AT/ 0% TE, /NEERR
AR, AHF B BRI AT fE 2 H B O X
| fEB AN, LA e A iR fE & T BB &k
e Rz LA B & SR, PR A A
s VI L

ik, NBER S ILATAEYI/EZ M NDDs 7Y
HE R RAFZGEENE, HE AR AL, —
JiTH B NDDs W70 3 2 TP e /N EERR, 3 S
BERAT AR BB =, DRl I/ BERRATT 2L M7 i
NDDs i FER AW FLH IR KSS 10510, o5 —J7
A R/ INBERR LT AP 7L LA R S8 9 3, e
PR Fefm/D, (EHIAI7 NDDs FIR R BRI 3%
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