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Research progress on mechanism of traditional Chinese medicine polysaccharides
in preventing and treating Alzheimer’s disease

ZHANG Jian, LI Quan, ZHOU Yan-yan
Heilongjiang University of Traditional Chinese Medicine, Harbin 150040, China

Abstract: Alzheimer’s disease (AD) is a common neurodegenerative disease, which has become one of the important diseases seriously
threatening the physical and mental health of the elderly. Traditional Chinese medicine has been widely used in experimental research
on the treatment of AD because of its multi-target, multi-channel and stable nature. A large number of studies have shown that traditional
Chinese medicine polysaccharides play an important role in the prevention and treatment of AD. This paper mainly reviewed the source
and action way of traditional Chinese medicine polysaccharide for prevention and treatment of AD, and the action mechanism of
traditional Chinese medicine polysaccharide for prevention and treatment of AD (inhibition of amyloid B-protein production, reduction
of Tau phosphorylation level, inhibition of oxidative stress, inhibition of neuroinflammation, inhibition of cell apoptosis, regulation of
autophagy, improvement of energy metabolism, etc.), aiming to provide reference and basis for the clinical drug development of
traditional Chinese medicine polysaccharides in the prevention and treatment of AD.
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TR NN ZRER AN 2 B 2 38, R E LA 4ER
JIRERBE R E R T RAFAEU ), 2 WE B A PO
JiR PrEdl. HUMIR AR R R GG Y
WP EHAE A 224, AR RN, B A
st 5 70 FH AR SRR T A s 16-20,

5 2021 48 (rp E RS BOARTE ) R, B
% 2019 FJRREILAE AD BT 1000 /5, IHFE
P e SR A S AR TR “0E 7 e Y PR,
AD 28 0y)™ B Y 25N B o Y B
o, BSOS IOk Rl R . R
HHSE AD HS BB B TIRART T, REC
S LR R TT AD B2, BHAEA
RORAHBA, WA ARBEERNAR KM, H
RN 2R E SR R e
ZRITIRIT AD SRR A, Reale BA 2 HiG
PRI ZRER I . Bk, ASCREXPIGE AD
frrh 2GRk, fEIEE, AR B
AD [EFMLE] Gl AR A2 Bk PR Tau BEERL/K
AN 1L AIE=R AT O elIE E 282 i 12 DO
WM. SeEREANSE) TSR, DIV
i1 AD [ 2 ZHER R T RS B .
1 FEZHERIR

1T 2 WER R I8 S HAh oy 377, BRI
FEWL AR CA R o T TR N B k. LRI
ZHEITIE B HOKIREL, BEAHED. ks, A
A B RV i SR AR A B SR 22240, At Ab (0 7
EFERGEE R T Bl TAc k. K
FUBH IEAE (5 . BRIEVA SRS 20), SR IR T
BN TS HoAh S5 7 B BOR 45 & 4 I 7200,
T 10 “EPE AD B 2 2R K2 RKIE T2
HHE Y% % Codonopsis pilosula (Franch.) Nannf.
T S Astragalus membranaceus (Fisch.) Bge. var.
mongholicus (Bge.) Hsiao~ 44 Angelica sinensis
(Oliv.) Diels. I Cistanche deserticola Y. C. Ma-
112K 82 Cornus officinalis Sieb. et Zucc.« ¥iT Lycium
barbarum L.. TWRT Schisandra chinensis (Turcz.)
Baill. LL & B K Y W R 2 Ganoderma lucidum
(Leyss. ex Fr.). &% Lentinus edodes (Berk.) Sing.
We k% Hericium erinaceus (Bull.) Pers.. %% ¥ [
Armillaria mellea (Vahl) P. Kumm.. [ 41 Fomes
officinalis (Vill. ex Fr.) Ames %%, {HRJET 24 FHzh¥
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Fig. 1 Frequency of use of traditional Chinese medicine
polysaccharides from different sources for prevention and
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SRR R it . RBEBE N 25 2 HER IR AD
TR R IR R — o X Eerh 2 2 0 T B
GRE. CHEENE. CEIURE. RUZHE. BB . AHE

EERNE . P FURERE LA A & MERERR S 3~10 >R
PG, I FLIX B 24 2 A R BB A I SO TR
PERE, WK 1.

*1 e AD A SRR B ARLE A

Table 1 Monosaccharide composition of traditional Chinese medicine polysaccharides for prevention and treatment of AD

AR HUREA BEME BRSO U
ETZEZ I E NN 2 N R N N VA S N N 6 PEERE 30
AZLHE WA HEE. R, W RO, AR 6 RS 31
REEH W PR, RARE. IR 4 L RIERE 32
MR A, BTRAIRE. FILRE. IR, AW, BUBME. AWM. CRIRRR. HERER 9 LRI 33
HREZHE  CHERNE. EIURE. WA M. RN PTRARE. IR, AR, MAERER 9 . ERMERE 34
HRDH WA BTRARE. ARE. BB, RIURE. R, HERR. Y. A 9  hitRE 35
E O PR, CRARE. AR, KR SRR PILERR. WERRR 7 H. RRIERE 36
AfERE BIRCRE, RSB AR, HER 4 hEERE 37
WETEM WM. PTRaR. A, HER. AR 5 hibRE 38
KRB FIURRER. PIh R, HERME. Eah, FIm 5 W RRIERE 39
DR ERE R, PR, WA, R PR 5 . ERMERE 40
BREHE HEE. WERE. IR 300 PR 4
WEERE R HERE. KB HERRE. PIRORE. A, W2 7 bR 4
WEDHE  AERE. AR, PIAARE. AR HERRE. FILR 6 bR 4
AGKEW HEE. HEE. R PRARE, WRERE. IR, EARRR. WaERR 8 . ERMEHE 44
BEWDE WER. FAR, B RER. MR 5 hiERE 45
SWRIELHE WEE. PR AR, SR W, AR, FILR 6 iR 46
HEDW WA, HERE. B R, RIURRR. CEIURE. BTRORE. AR, AN 9 th RMW 47
mZENE HER. TR KR HERRR. R AR 6 . ERYERE 48-49
FEZNE AERE. FAUR. PIACARE, IR, RORRE. SURE. KRR HERE. WERER. A%E 10 Pl BRI 5051
KREW HER. RN PR, B, HEOR. AU KR BRI WEMER. RAMRR 0 100 b RME 52
TWELWE PRI, WA, GBI, R HEE. AR 6 bR 53
PIELZLZHE  RAHE. AR PR CHERE IR 50 R 54

2 536 AD WA ZEERIER

H T AD JRARERAIIE KN, 15K ZH0N T
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ERNETTEHATR A0, thAh, 75 AD H AB U
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il AR FEG N UTAR T ZAT I8 AR ARG Itk AB i
br 5807, AB AZH o By 3 Pl AR VE R
AR (amyloid precursor protein, APP) 1]
FITE R, Horb a-20 BB U] APP A8 C R v B (C-
terminal fragment, CTF) 83 {R B EMEH H- i y-73 74
gt — IR, SRS T KR AR IKEL B-7r
WEFEYY] APP {f CTF 99 £ BE AEME T I H y-53- Wb I
it — VIR e LUK g HLRA — e & st H
() AR BREXBS . AB 75 FR 32 EAKEE/NR BT 48 M ) A
W DA e T i i R P AR IS BRVE o B-0
WA R S A B0 LE R A BT B 1 2
1 (B-site amyloid precursor protein cleaving enzyme 1,
BACED), y-7riblgrItrEEE AN ZER |
(presenilinl, PS1), Ptiph] AR EMG A YTAR AT @
I FEAIC BACEL PST (1325 H (2 a2k o e JOR it AR 5 5
R PRI R 43 AT S o

W5 % MR W > APP/PST /DN R T X
BACE1 fIRIEF APsos ABa AR, FEAERE G2 APP
R/ BRUI w28 989 N2a 21 LR AR 1 HEK 293 41 fifa i
ISR I6AIE 11X — 1 FHBOL, Li S5O0 FH 47 4k 25 FH 2 1
LHAF ARG B R 2 0E, RKIKEE 5 20 n) [
ik D-2FFLBEAT AICI #5317 AD KEUW N BACEL
PRIk, A, RARIERS & B2 RGN E K
ZREMATD> AICE B3 AD BRI 5 X
BACE! 2IKON 8k J A ik 22 Bl Al (Rt pRad =2 AL /s
BRVE ED 2L 23 P P R JOR I PR B 2 A A I ) 20 i gt T
IR FHNH] ABa HIFIX0?, Chen 2GR A APP/PS]
/INER DL BRAZ AR B A FEN G IR0 5 Z 2 X A
FIIMEITER, 4524505 APP/PS1 /MRS X AR BEER
Wb, Mg 2, JFigas 7R
X AR BIFEHLAE 77 o BT L AT 22 v] 2 2 P APP/PSI
/N SRy X 5 B B 30 (glycogen synthase
kinase-3a, GSK-30). APP & PS1 & FH/KFIHi%
HAARdIZae ), FRonP AL 2 hEmT 4] AR B4R
PG, ekl FLAE A P R SR AR O4 g 2 i LA TT S
ARSI APP23 #5 L [K /N U A () APP CTF
HERE I APaos APy FIFKIL, HX] AD HAW,
20E2 ALY ) BACEL. PS1 KIFRIAK VLS
TR OS], Luo 501D SXFAD /IMRAEN AD £
RISV RS 2 MBI AR BRI . 45 R BoRig
W Z hEReIE 5 SXFAD /NI 5 4 2P /IR i 40 A
XF AR PRSI AFRVER , B FEAK ABaos APa HIFR
IS FHEE N R ICZIN A TR -

3.2 10 Tau EEBERL

Tau J& THUE AH IR HE AL 5K 0%  Tau OEITBEIEM
BRI N T, IEE IR Tau EH AARE M
LTI SR . (RIEIE &5 A 5 A B DS s
FIAFEThRET, {HE AD RN AR @it GSK-
3o GSK-3f FH4H A B & I HOM PRI 5 (cyclin
dependent kinase 5, CDKS5) & PEKi% T Tau i &
BERR AL, (R LM T ZER, TR L
YEgE 25 I F IR MDY ReFEAFO8), KA ] Tau 5%
FR A S iR AD B ELRFZ —.

Zhang 2£11% H] HEK293/Tau 4HAuARRY, #Rit
WS 2N Tau 8 HId EBERRACHFIHIER, &I
W52 PERe IR ) HEK293/Tau 4HMIAF IR,
TEFF 8 B BRI 2A W PR 1) [F B PE K Tau 7B
Ser199. 202 1 Thr205 Thr231 A x5 B ER 1L KT
RGO AR DT AT 2 MR FEm APP/PST /)
S N 2 I B (protein kinase B, Akt) K1k,
F 4] GSK-3B+ Tau ik, FRYITHLLL L WE AT feid
I GSK-38 /311 Tau i JE BT R IETE ST
AD HIfER . BEAh, ZRBEZHEATEAC AD ALK
R APP/PS1 /NI LN GSK-3p FlR1L
Tau [FERIEKT, $eE A ez 6 /30,

3.3 MBS

FUAL NI AR BT AR A H 2 AR BT A AL 7
T R e V0 TR UK ERRAS . TIFE AD He, PR
TGN AR ATAEREN . A EE A
JRITREIN, FERRARRE AL R %, S BiaS K
DA b Dy e 25 L S 4 S BUN A D RERRAS 1) K AE
MEEYEALES (superoxide dismutase, SOD).
Fig S A4 J5 B 1 (quinone oxidoreductase 1, NQO1).
PLA AT 2 %8 B-1 (heme oxygenase-1, HO-1) 45
EARE R AL 2E NIl b Y [ =R AP IR R o E e K E A A
BARDI 51— AN EENLREAZ R T B2 AHKE T 2
(nuclear factor E2 related factor 2, Nrf2) {5 5@
B, Nrf2 i35 Kelch FEEANAHKREA 1
(kelch like epichlorohydrin related protein 1, Keapl)
SEE RN AT O, IR SR BT A R BT
T 51 RLISOS 20 DR 5 DR ) e s 731,

Qin 5 VAR 57 K I 3 ' 2 0 v od i s
Keap1/Nrf2 i %, N1 APP/PS1 /N Ri#F 5 X Keapl
NS, B2 R Nef2, SOD R it H kit
EAYIHE (glutathione peroxidase, GSH-Px) HIFRIA,
MAEZS T Nef2 #0550 5 , 3R 2R Bk 7511
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A A 10, SR T RS 2 BT LABE Nref2 1@
%, g AD NRAVAEEED RS, b, K ZHEIE
AHE Wnt/B-EM B (B-catenin) 15 5 il B PR
TR AR AR ZRIE KT, JE T 0 A SO 22
TCIIAATS) . TR 2 HEFRE TGS Nrf2 {5 5188
PN BB w2 0 HT22 4HMaf095 /7, B Nrf2.
HO-1. SOD #& H#&IE/KFH R #0H] Keapl I
PETO, HAh, MyAd 22 HEU7I, [ HL AT 22 S S01 m v
1 Nrf2 AHRAE SR, PRGN S
Mg B Feak K E i R AP E A E . A2 hE ]
TE N AR S A B A v M 1 (B IO gk P e A B AR 1 2
WA, P A SIS N3 T R A% BT i AD R BY,
3.4 MEIFRE SERE

TE X P 28 5 48 P4 I T 48 e R 80 2 R AR
IZE SN FRIAZ s 24705 5 A B TG i 1T 0 b % A
R FHEL K 7 B 488 K -1p (interleukin-
1B, IL-1B)+ IL-6 Al B A FEE +--a (tumor necrosis
factor-o., TNF-a), 6 5 2 [ J1 Jo7 200 i 55 4 381 98 i 4
AR AR TS BRS2), 78 AD o, /NB R 4B AT
PIEAEE AR, (HIL 2K AR A2 Rt BE R AL 1
Tau X BEERRALEI LR, X2l T AR A&
By VAT fuk R N R o 2R B IR AL, TR R R AR
R M1 BUN TR ARM, FERIER AR IhREE.
BN SR AR A1, 10 P9 FCAREC 4 B Toll #3244 (toll
like receptor, TLR). NOD F£5Z At A5 AB
PO S0 R i JOE /MRS, (B A3E BRI &, TLR2.
4. 6+ 9 HHINNEIRA AR Flfih & Gy 4 (1 32 22
WA, XL TLR W3OS B H 4 Pt s 14
(cluster of differentiation 14, CDI14). CD36 Z/Kif
T, FFEIERERE 2 T F 88 (myeloid molecular
factor 88, MyD88) 15 ‘T il B I NVl & 5 Wit [l
T--«B (nuclear factor-xB, NF-xB) Fl+-3 H 1 &
TS B4,

FENH 2 BEES), i 2 pEEOTR] I PRI 2 hE
WS 0N R 4E B R TLR4 B, 0
MyD88/NF-kB i {1 , T A S 42 % H 1
PIZRIE K. AN E I & 2 B A TLR4 10l 571
TAK242 FilAbBE B /N 53 40 i 3 oK 52 i 22 0% (1) 52 1)
T i 7~ H SR TR B RIE - 71zt 75 22 B4 i
ZRIEMVER S TLR4 /31 MyD88/NF-«xB {55
WA K. Shi S BT FR I &8 B A- 2 0T
it AD RIS, FE Y — A AT 3R Eas
TNF-o. IL-1p %5 RAEF T RILEZE TR, JHERZ

BES /N A M R 3 UE T IX — A E LS. Fuvk
T ZHE0] T AD A8 /)N BRI XN ot 48 b &
). TNF-a. IL-1B. IL-6 S5 EK FRiL, PRk
R ER % (mitogen activated protein kinase,
MAPK) {5570 T BERRAL K it — B IRAE Tk
T2 RAETER . UUIRZ FE5 31 BV2 41
T FE X RO B TLR T 2 68 R8sl o # f1) p38
MAPK/NF-«B {5 5@, ] M1 2N ot 40 i i)
WAk, PR FENRE B G E H-1 (low density
lipoprotein associated protein-1, LRP-1) frJ3KIA/KF
I R AR 2 IR FHSS891, 2k j o fisk 22 0 [
A BV2 4 R BRI NPLR LR, T
AD RN HE 4N IL-18. IL-6 A1 TNF-a £ik
T T A S s MO
3.5 HiHIgmpRRET

FITAE AR — MRt T, B YERrA
MBS . SRIEDERIVER, 0 E R0 2340 240
E IR AR RAEPY, {BAE AD h, 1T AR 2K
RS 51 A ROBETR i ek T RepERS,
B K EMT, SAMAICIZNFIKE PSR
SR TR A B B EAARR G R AR AR AL AT
1. 4iHitaZ C (cytochrome C, CytC) PR, -
R R A E R E A (cystein-asparate protease,
Caspase) ¥E. B kL4 -2 (B lymphocyte
tumor-2, Bel-2) #84. 4 T-FHCEE H Bax 1 2 H1 Akt
M) RAE - 3 A, #0 B TR B UL B 3- U
(phosphatidylinositol 3-kinase, PI3K) /Akt {55 il
BT MAPK . c-Jun 28055 A Ui i ¥ (c-Jun N-terminal
kinase, JNK) I8 [FFF AT 40 MR T 1) R A2,

LRI S PIBK/Akt 15 5 I8, FF40
g A T HT22 48 ) MAPK/NF-xB 15 %5
HEIME T, 3EW N Bax. Cyt C Al Caspase-3+
8.9 HIFKIE, $& M1 R %0 58 &5 (poly ADP
ribose polymerase, PARP) Fl Bel-2 HRIA S &, X
PR R T 22 W ] I A 20 B 0 T ok B R
ZAEH. BAE 2 BRI BRI T AICL 53T Ak
] AD BEH a7 N p38 MAPK (TR L, il
N-EFEER K, AT g isE, Rm )
WIZEE /I, Li FEOSIRL ABosas ALFE 5 B 'E H g
B A0 MR PC12 4 MO R ) 30 22 Bl U4 M R AL A
S5 R PR 2 PR AR i ) INK (5 5@ %, [
fik Cyt C % Caspase-3 315, #&m Bel-2/Bax fH,
P/ AR T G R AR T RE . M H 2 HE T
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WO R M R 42 8 % I ¥ (brain derived
neurotrophic factor, BDNF) /M & 2 & ¥l B
(tyrosine protein kinase B, TrkB) /FREERNZ TG
2 & B [ (cyclic adenylate response element
binding protein, CREB) @I, &5 APasss 75 S
AD FERUK B D X Bel-2/Bax [, %1 Caspase-
3 RKIKVO, FECZPEPLE T Cyt C J& Caspase-3+
9 FILMARHEE Bel-2 & E, RRIIET
&, Ik BERAP AP 1E P, Zhang S5191%
F D-2F-3U0% 5 /N Joa 48 i 3 85 772 1 77 2N S0 AD
HMERL, FERI LI TAZ 2 B4 MR T, &5
WEIR, 5228 50 pg/mL GEWS B 2Z 25 Ap %
F11) BV2 41 Bel-2/Bax fi, F#{K Caspase-3 )3
EIK, X PR LS T A TAZ Z ) AD AL/
B4 A 15 DASRIE o

3.6 FETERKE

W2 T R S 0 B 1 S AN A 25 1Y) - 2Rt 2
—, BRI E R R SR AR AR AN S A A i 2
AL I BIVABEAAR A Bk R AR U, B
52 HEEAH S E H (autophagy related proteins, Atg)
M2 0T EAEMPIIT, EAIKF A
)W) % & (mammalian target of rapamycin,
mTOR) # i # ] Unc-51 FE ¥ (Unc-51-like
kinase, ULK) &A1k BHAS H W, (H7ERERHR = 1,
mTOR AP ULK & A 9085 e M fis & B W
Ao, ge B IH A BOE AMP I AL H
( AMP-activated protein kinase, AMPK), {21 | ULK
H AV HETISE Atgldl &Y, et B
RFIVE R ARG . Ak, BERRAGE) PIBK FIBUEIZ &
FEEEEAY (H AtgsS. Atgl2 A DIBRUE
MR %4 3 (microtubule associated protein light
chain3, LC3), /3 HBEIERIFG FENS5H
MR B)RG . TLE AD 1 AR YTARA Tau B H IS AL
BERR AL AT P BUAREIA DI RE N 1%, [HAS 1 24l 5
PR ek A i A2 A4 AR R 0121,

I Z M {2k APP/PS1 /MR D441 [
PR T Beclin-1 K& B R SRR 25 H 2(lysosome
associated membrane protein 2, LAMP2) [fJ3Kik,
PRAREFEME B SRER P62 KKK f LC3IY/
LC31 {H, $2mr H MK 12810 0 PRy B o P # 2 4fr
S 04, Wang SFUSIDL/N BRI A T35 1 22 0 d 57
AD A, BRI S HRAE 2 W0 A A B R ) T T AR
Bl SR ER, 4255 AD BN 2 HdIZ

Re RS, 8 IRYL 6 B R 2 A 25 R BRI
b, BFRIEAMACHESE S AtgS. Beclin-1. 55
Vps-34 S5 H A FRIA I A N LC3 RiA & &, &
WS RAE Z B n] LR BE B IRAR IR G, RIS 7
AL TR W AEH . A4 E A2 2 B AT
PI3K/Akt/mTOR {5 5 IEE HIH0E, LI ABasss 53
(¥ AD #E7K UIE [X Beclin-1 4 14854 & 2104,
FRC 2 W RRE T B Z0E s IF B AR Y55 HT22
408 Beclin-1 [ LC31 EHK, F#IK p62. Akt &
mTOR HHEFRIE, Wk HIRANHPRAN),

3.7 MEREENRH

SRR M “ R ik ” gefods, il
Ao B R A 7 4 = B R IR H ( adenosine
triphosphate, ATP) N KMxHEftREE, 1ELKARKEL
HORAE ) =R BRI, RIIE R A4k S5 1 28 3R IR s
A% H R (flavin adenine dinucleotide, FAD). 7%t
e B W WS — #% HF BR  ( nicotinamide adenine
dinucleotide, NAD), AZHHII AV F D e fe it he =
SCREU0ST, AL, o S A A S E D IOE 2 AR y 3
B9E Al F -l ( peroxisome proliferator activated
receptor y coactivator-1a, PGC-la) J&Z&Ri AR HERE)
FEFAE T, BTG BT 3 Csilent
information regulator 3, SIRT3) G PGC-1a AJ
VR SR A JE DR G R P 2 115 PR e s, AT e
st . 2 AP YUARAT Tau & At BEBERR 1L rT B AR
LRSI PO A e EZIH, & Re 2 R
%, &L IR AR AD KA.

Hu Z517R H ABi4o 551 PC12 ZHiEE S AD
B, BT 5022 BE S RE AR RRAS VS CEN L] o
iR, WS L ERGEL T CD38/NAD {5518
e, e ABrao 53 PC12 4l /7, 3% 1 i SIRT1.
SIRT3. PGC-la. ATP. NAD #i&& RIFI D
. CD38 HYERL, XEMES Ll S mnt &
PRI KFRE T R 5B i6 AD [I/EA . Shin Z51STZ B
2 MEREIGE AB 15T HT22 2 AT A4
RN, (EdEph 2T, XIRRAS 2
PEREE I % AR PR SRR D REFE AT A
FIPTIE AD BIFEH . BbAh, 24092 B0 w] o i |
ABosss 53 AD FAUK B S X A AT
78 (glucose regulatory protein 78, GRP78). CCAAT/
W45 A B A YR EE 1 (CCAAT/enhancer-binding
protein homologous protein, CHOP) {31k, il
Jo7 DX 7 SR T 5 2 R Ak g B AT 0%,
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3.8 Hfth
3.8.1 BCEMEIER  LBERR A RUR A TERR B
et nrI M, MR BB (choline
acetyltransferase, ChAT) A {EALARBEAN L BE4 B A
B TR RERRIOL, 4 IR B e 22 T 2SI AN, SR Ak
/NIRRT B BRURE T 2 SRk R R by, B S A A7 AE T
5 fik 17 B 1) £ R REL DR 8 Cacetylcholinesterase
AChE) I K%, AN EmA Z R0, £ AD
L, — 5 AR T2 REN FEMEA T ERM
WEAE B />, 53— 7T AChE 1] 5 AB M HL{E
FH I8 B T NI P e AL I BB 2T 4 AL, B
LRI N T BERRE RS R R A

FAEEEEN2R A DEAES2 A (Al i 42 U 5k
TZHE, Lh APasss 15 F ARG SH-SYSY
M0, MERE LT 2 HEMA R ER, 48R 5
7 0.1 mol/L NaCl ViR Bt fs 2 kS 581 2 WERE
E IS AD BIAAH P AChE I3RIA, R mdiie
e BT ZHEI, IR Z MR 2k AD 5
RUK SR 5 X ZEREB . ChAT (195330, BE(% AChE
IR, (RSB DW, 3 AD FCiZNF L)

REFEAT o
3.82 TTRMAIIBME SRk ] BV R SR T
SR JE RS SR AR AL, S ORI 27 ) A AZ K~
(R IST - ZRL A4 S A v S (1) 1 15 O E L,
GRAR A ATP AR AT & X K E B AL
A RAINE ISR BER RN . KN
455 (long term enhancement, LTP) K FJ R4
(long term suppression, LTD) & s M5 i ] %3 11 A%
W EZRFR, [ AT 2ok & B Ae & At
RECAYERRA I ThRE, T AR UUAR AT FH B2 ki i4 A Ak
WEER 1L BP 2Rk A 7= A ATP IR & 12, 330 LTP %
§5LAK LTD 358

FAC ZHE AT APP/PS1 /N LTP, ke
TCAZ AR MG, 1T 250 2 (A2 SR A VA )
WIZRE SN, S L PEA RS APP/PS1 /MRS
HE R 5B % B 1 95 (postsynaptic density 95,
PSD95). KfiliAH 5% 25 1 Synaptotagmin [{]3RIA/KF,
RS Z AT R AT B, SR )il
2R h 2 ZHE R RSB AD AR R BILH] I
®2 A 3,

®2 THZHERE AD BIERALE

Table 2 Mechanism of traditional Chinese medicine polysaccharides in preventing and treating AD

Bl 42 EEZ 1E T SCHR
i AB WHZHE % CD38/NAD jE#%, Fil BACEL. APso. AP 59
RETH 2P 0E Keapl/Nrf2/HO-1 i8E%, ¥ BACEI 60
SYES ] F i BACE1 61
B2 TR S R PRARRE . ABa 62
P > AP ARk 63
FEL 2128 M GSK-30. APP J% PSI 64
2 N i APP. CTF. ABso- AP 65
EVED ] T ABso~ APaz 66
Il Tau SE RSLHE AR ABIREE 2A, B Tau BEERIL KT 69
Rk FE 2124 Fif Akt, T8 GSK-3p. Tau 70
IiZBE 2P T8 GSK-3B. Tau 71
MHEAR LR P Keapl/Nrf2 J8 . Wnt/B-catenin i #, T Keapl. [, i Nrf2. SOD. 74-75
GSH-Px
EVIED 0% Keapl/Nrf2 i1, _Ei Nrf2. HO-1. SOD, il Keapl 76
MAC £ b P Keapl/Nrf2 J@EE, TEMHA. A2 77
B[ BLAT 28 0% Keapl/Nrf2 3BEE, TGRS . 79 @ 78-80
EIEE2 FiE SOD, TVEHEA. N 81
MHshE RIE AEWEZM  #il MyD88/NF-«xB j#H, Tif TLR4 85
mEZHE ) MyD88/NF-«xB i, Nii TLR4 86
WA ZHE Nl TNF-a. IL-1. PGEz 87
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WL 5325 ASES YE B SCHR
THIZRAE TR T29E 10 p38 MAPK/NF-«B, _Lifl LRP-1, Tl IBA-1. TNF-a. IL-1p. IL-6 88-89

BRI AR 20 R IL-1B. IL-6 Al TNF-a 90
IHIRE T KoL hE WOFE PIBK/AKt 12 538 %, #1%] MAPK/NF-xB 1 538 %, N il Bax.Cyt C F Caspase- 93
3. 8.9, il PARP. Bcl-2

EVES T p38 MAPK, i N-45%i & H 94
HIEZPE ] INK i@ #%, T CytC. Caspase-3, _ifil Bel-2/Bax 95
=IEE2 0% BDNF/TrkB/CREB 15 5l #%, i Bel-2/Bax, T Caspase-3 96
EES T Cyt C & Caspase-3. 9, _iff Bel-2 97-98
A5k %2E i Bel-2/Bax, il Caspase-3 99
W AR EES 1/ Beclin-1. LAMP2, R p62 J LC3II/LC3I 64
SWAEL W L Atg5. Beclin-1. f8J5HEE Vps-34, Fifil LC3II 103
LG LZHE 10 PI3K/Akt/mTOR i, _Ei# Beclin-1 104
LY EZ ) PIBK/Akt/mTOR i##, i Beclin-1. LC3I, N p62. Akt. mTOR 105
UEERe AR S22 HE ¥ CD38/NAD i #%, i SIRT1. SIRT3. PGC-la. ATP. NAD", FiFiEME. 107
CD38
Ak =2 TR RL AR ITIR 2R, (R eI 108
EVREZ T4 GRP78. CHOP 109
BEEMAEIET M2 N1 AChE 112
fkFE2hE LI ABEL. ChAT, i AChE 113
REEZ B I Z BB, ChAT, Tifl AChE 114
PWARMAT MR 2P i LTP 116
satk
WS ENE b PSD95. ZfiAH <8 9 Synaptotagmin, ZEfiliR, FFi¥5E LTP 117
il o
SR N U R
;fé;
‘” — f B
X’PE(W@ Y oNESD g . @%\
DO _)C T AT/NF"‘B ~
— - (-')C_}f%””:
BN . @

B3 SHZEBETHEXESEERE AD HlH
Fig. 3 Mechanism of prevention and treatment of AD by regulating relevant signaling pathways by traditional Chinese

medicine polysaccharides
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MR L ER O e — TR TR, 4% e
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AR A BRI TIL 5 AR A A 25 2
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