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Figure 1 Structures of approved drugs for AD treatment.

1453



FHE: JIADIEVE R SR S5 5 D) fe

EAENRBAE R G0 E A MR XCE LS, #0H AChER)
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B 6 PRS2 LT 3R 3 4 P N- PR 3 -D- R KRR
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(Food and Drug Administration, FDA)HE#E R 58—/
TRYT R R EEAD S 254, 364 NI m] e i B B
BEBFIEIE, By ik B R B AR RO Ca” I I YA,
E BRI T I 2 M wr PR R VR, AT 3% AD
BH IR, BeAh, 20144EFDALHE T HiZE 4 NIA
2 230Kk 5F LA 72 ) &= A 0 25 Y Namzaric, TEIR R
FHTRITREREEADES, TiE TADAYIS
TRITIRVETIT B R R M Hh 8 250 JE 5 42 (Hu-
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Figure 2 Structures of naturally occurring alkaloids with anti-AD
activity.
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Table 1 The plants possessing anti-AD activity
iy WA= PADIFHE: SR
. . ACREHHI1, HIHIROS I/ A1 ERR HORE IR, 3]
W& % (Vaccinium spp) ZBAEER) APV SHIFIZ TE, FLELIL [33~35]
. . TRISH-SYSY4HH, Hrafh, FIHIROSHI A BLAN A 2 1R
ZFE (Fructus mori) Hygroxylstilbene BB, S0 AR S 1w 22 251 [33]
HH (Fragaria ananassa) 2, F fRIFPCI24 1 [33,34]
TRIEB(Cerasus valgaris) LB REEEGY, B, IR PRI [34]
MR (Malus domestica) S-JIR T 3 A S R AChEHIF, Wb B2 H-1 (PS-)HIIRIE [33,34]
TERR 1 B3, BRARIL-18. IL-2. IL-3. IL-4. TNF-affl
FAE R Ficus carica) LW, W, S RN (LR T R SRAERABBEYIE A, > [34]
g i A
W77 (Garcinia mangostana) A BR i‘m%UAﬁ%%*ﬂﬁﬁ@;ﬁfgﬁ?;%ffﬁ@, AT G, [34]
KJK(Carica Papaya) B-tHE & #EBax/Bel-215 5@ H, f£SH-SYSY4 R [33,34]
FitE(Punica granatum) LW, PAbR TR SH-SYSY 4N, fMbkIABRE [33,34]
Hi%i(Vitis vinifera) FE=E oy AChE#IH#I57, /b ABBEHUR B, Pridfl, HiR  [33,34,36]
" - AR S I 2 REE, THHLABFITausk 4 2R 4E, NF-
kL LW, JFIEHE R <B. Ji . FrEALREH [33,34,37]
WAk (Juglans regia) B RIPCI240 [33,34]
H ¥ (Brassica oleracea) L2y, bE &, fLtir BMEETABZHS%%@%ﬁ%ﬁé%%%ﬁ/ﬁ%ﬁ%%ﬁﬁa [34]
4 . . S TR B H 2, A i %Ak, ACRESSIF, s> A BB
HAAN(Piper nigrum) W R PR, VeI R R T [33,34]
budk, bradh, BEBTRTT, PUNAR, MHARIREE, NF-«B,
=R Curcuma longa) =RR SR T35, THAIIIET [(34]
Kiw(Allium sativum) EEA N P fh, AP SFIUMPZITCIEL, TR bk [34]
#(Zingiber officinale) LA, 200, HhE AChEHIHIF, A8 BTR~ST [34]
)22 W BE(Ceylon cinnamon) WRRRIS LGy, HE BB i Tau 2 R, Hik, P [33,38]
W E(Cinnamomum cassia) REERE, T &M, CRWAHERS, PR HIAPEREE, F07 1LABXTPCI2 40 i Y 75 14 [33,39]
%R (Camellia sinensis) AEZH PLRATR, W Eﬁi&%iﬁﬁé BRER R, [33]
. N, h 2l - 4 W/PS-1 13k, EB-
W (Coffea spp.) e, i ACERRL BRIPCIZEI, JEOPS-THRIS WS- )
HRA(Gingko biloba) T, AT, FAEE R, =k TIABRAE, MR, HianyE T [33]
k5% (Cammelia sinesis) KEM AR Tt & B, Prédth, Fuk, Préafb i [33,40]
RS 14 Ui (Bacopa monnieri) 21, Pk, B, R PCI24H iR F1ISK-N-SHZH /it & [33]
PGLLAE(Crocus sativus) PHLLAERR, W), W, Bl Bk, HmE R 8 R R [33]
4 Wi(Dispacus asper) JISE 2 VI RPPC1241 A [33]
RIS (Isodon japonicas) i, PR HHINF-xBAS 5 i@ [33]
5846 WUBF(Fritillaria ebeiensis) FHIEG A s {FAPMPP 5 S (PC 1240 M T [33]
A RE(Tripterygium wilfordii) FHABOR HNHINF-«BAE 538 % [33]
YL ZERNH(Trifolium pretense) TR = HIHINMDA T 5 (118 2 o4 [33]
KA (Catharanthus roseus) I e = ol AChE#Iil 7] [33]
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[E23))
) WA= PIADWE DTN
W& (Withania somnifera) PR3t PN IS 46 4 AChEFIBChE##1/5 [41]
R FE(Poncirus trifoliate) LIV ACOEH#5 [33]
B H (Salvia officinalis) 2 AChE#Iil 7] [33]
AL B Serophuluria buergert PRIBBER, £, S ACKEA 171 3]
#L Pt (Paeonia suffruticosa) 1,2,3,4,6-penta-O-galloyl--D- LR SH-SYSY 4N ity [33]
glucopyranose

R (Uncaria rhynchophylla) N kA B e ABLF 44k [33]
K% (Rosmarinus officinalis) RBHR, REBRR ¥ Keap l/Nrf25 5 il % [33]
JE kN Magnolia officinalis) 4-O-H B FE AN AChEHHII51] [33]
SE¥ (Coriandrum sativum) R, F5, mEER AChE ) 5 [33]

A (Moringa oleifera) % R, FEAEZRCHIE, R, (W2 TausR A EBERRIL, MHIABTE TR REE, STl [4243]

) . NI BRIy 7 Wb B iE A, WOEARTE R IR B A AR R AR,

AB(Panax Ginseng) ABRd HIACKERLRIABYS S M2ttt Mlapiomrk [+

W85 (Cornus officinalis) IR A, 112505 2 0 TauZk [ LR, $2ERic-fosMEKIE, FEKAChETE M, [46]

i & (Fallopia multiflora) EA

WER G, 20, RIER

VL2 7E (Epimedium brevicornum)

HIFHIPS-1. GSK-3BIIZRIE, MR L.GSK-3pHI & &

Taufk [ L BEERL, MHIPS-13815 . BRIRAPPAIABKIA:
R, FEEChATIE M, FRIKAChEG 7, IHNMDAR2B, [46]
NR2B. p-CREB. NGF. NT-3[{j#i%

FMHITNF-o. TL-6H 4314, 24038 AD/IN BRI 2R A Y 45

IR, 020 T [46]

XTREZH. BtAb, EHRSURAE EA H ] £ B NE B R B (1C 5=
63.16 pg/mL)>Y T HEAH BB AR(IC5,=25.11 pg/mL)™>",
B4 WAT VR B I AL E(MAO) Y R 1

Ba/INBERRRT BRI AL, 22 [FIN 21 T — SRR
P EATIADIEVER ARG, B4 H T AHM
B ZE .

H#l, BAAChEHSEMEH O T ADIGIT
IRy 2R EY. ZBR S E R
BTG I A ) R A s, A EE N R IR — ARt AD
25, OFE, SR R 2 BB B AChEH ]
TEPERIE S Y. BT L, AR R IR AP 4K %2
2. EAPIADH k7 T A RS B A BRI
AT NMENE SRR NG 5@ SADFIRE . K
JR BV, Ik, 2 AR I VI kiE T
B ENHINF-«BAE(E 5 i, @i 1 i AR
VIR N SAT 545 @B AEH, 8L T NADRIG YT
AL AT

42 K
WESRA S 2 oA T A EY T, B 2R
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AENE. EER, WK IREE R A A AA
RAPfEsstha e, mAAAMAEIT. fedtrha o
A RASAE S TT R R AR 2 IR, 2 AT
AL

421 HEHHE

R 2 (Puerarin) (19) (K3)&—Fh N ERHEY)
PR o, BAY kg, (et g1k
FH, WS PR 2 v 7 S it b 0 i i A7 2 993 A0 e Ath 1 %57
DiRebsns. BRI, BRREA ARy E T, L
P> APPIFTER AEAR TS AR, FH| AR A R K&, i
1 D-2 FLHE % T (1 AD BT 4 27 S A Az b gt
AN, B R M HTADE PE 5 B A B AE iS4k
VIS 3G 2H 2R S A Y SR R R 7K
TR I IR NG RN B B A Y,

422 SERER

478 57 %% K (Genistein) (20) (F13)/&—Fh W G RHE
PIFUPIRAE Y WK 5.(Glycine max (Linn.) Merr.) H142
B e s R SRR B, R K 5 s I 32 25 1
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Table 2 Naturally occurring alkaloids with anti-AD activity

HEE P HLADIE SR
T SEHH(9) B IERE ] Tau s (1R 1L [34]
ik (10) )il 2 PREAL, > K AR [34]
Marinoquinoline A (11) piiesdil) JMHIAChE& 1% [34]
8-0-2: AL E T (12) FisRHEY) AChEFN I P, 37 1o 1 o ¢ e [57]
Debromohymenialdisine (13) PRI 4 FMH#IGSK-3B [34]
LB 14 s B, BB B, R E 1

p53Flcaspase-3 1K IE

Hymenaldisine (15) b GSK-3B3% 4+ ATPHI I 71 FICDK-5/p3 541l 51 [57]
Clausin E (16) Clausena lansium T/ AR SR T I [57]
Fascaplysin (17) b i AChEFIBChE W 1 [34]
Gymnodimine (18) fisRERAL S i) Tauw s 1 e BEWE IR AL AT ABR SR [34]

OH

o
HO (o] o
: OH o oH
®
OH O O
OH OH O}\@OH
OH O

OH
O ?

NGOG, ‘fjg
OH o

OH O

B 3 HATADIE RSB R R & VIR H
Figure 3 Structures of naturally occurring flavonoids with anti-AD
activity.

gy, BAEIKIME .. OIERY AIRIERH, &R
MARIEIED, e R Em FIENAIPI3KIE
ORI P R 4 B e 2 AR 3 B i, 1Zad
PR 5 HBOE AR IR U IS S 5. 4EFe N I
P RZ 4 D TP 3 B 9 P AR IR SR AL IR R P S R
5‘,%[59].

423 FTRETFILFREETRE

REETILERBEE TREE((-)-Epigallocatechin
gallate, EGCG) (21) (KI3)/& & & T2 (1 35l 254k
&0, BARmPIPUERE )1, —BEAE N R R
AN, EGCGREME R IF BT ME IR (ADS i
SRR 2 e 2 A 5. EGCGRERS FEARABTI
E RN FN D Re P, KBRS 2 Tl AD I —Fh A 30T
Bt R, TURAZEGCGHEFIRABEAD /MR
RA AR, AN, MEGCGHR fi & FIm, fayia]
WAREGCGIPTARLE BAEH, 18 fRABUTAR AL F Tl
B 13597 ADIIAE

AN, RIWHIH T — RN B A HADIE M
IR A8, B TR A IS5 1.

WG ZAFE T 2 MK R H, ZA
B2 T BB T ADIE P 73, IR G I 1 5K
FIHTADRM H AT 5. (HIZ RSV HTADE 14 A4 2L
KAAFHRNTIF, B R BE BRI SEw.
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Table 3 Naturally occurring flavonoids with anti-AD activity
A b Sl HiADWEME 2R
o~ - g Ty > ABEE R, T APPIITE B, ik S Ak Bik, 1
FEREQ22) B, 3, T A, BRI 4 ERK/CREB/BDNF{ i i (341
WA EKQ23) HEE(IR) WD ABA I, BGEIASD [34]
LA (24) G AR S I 4n T [34]
ARREZK(25) ORI FHAPPIIZRIL, T ABII AR AR [34]
JIIR B2 % (26) i BV C P S WD ABAE L, BEICAZ RS [34]
it 2% (27) W, KR, BAHGAMLLY i AR BURIER £ [34]
Xanthone (28) el 7 1 A5 5 0 48 i 2 A A0 44k B 33 [34]
Drynarin C (29) = E AN NI AB,s 35 75 F M2 B [57]
Wit e -3-0- = F/ W (30) = E AN 0% AChEF 4 [57]
s o EEE I TNF-a IL-611 50, /D ABAE K, I BACE
HEREHED VOSSP, HEIBCl-20 235, WEIEBax HIZE15 (58]
4.3 Lk oH

WAL AN B et At
MBI — RERBEY. EAFET — L8 LY
'Y, WEE. KO, 4. 4. BESERUKRS. £
By B U A AL D REWT LAXT I PR, nCo i I A5 0« %2
CEEPITPIEN. ZEMRAEY, W RAH . %
R AR R SIADZ Y I =B A .

43.1 HEPE

H %% i (Resveratrol) (32) (B4)F BRI T 5
R fed . RS, M AEYE TR R
FIRIRZ Wy 2R, A BER ) 2 N T A RSt
FIWFFE AR, T HXTRTTADEA EER{EH. 19984,
I H R - R g (PUE R B, PR
FIA100F e/ T BUEEYIR 2 —. AR
PLE AT APPRIZEAA . HESRABIITERR, M FEIRAR
G FEA 2R N5 45RT135 me/ket, A4
ML TCYE I ACRETG Y, Wb AR . B3 AD
KB 2 >3 B

432 EER

18 25 (Curcumin) (33) (K4) 72 M3 4 5515 2
P—MZMmBUEY), HAPLR . PUA S B,
HAMEAR. AR RN FERSSweAPP N2A A
2 M 1R, 2230 R T LA 20% [ ABYTRR. 23
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Figure 4 Structures of naturally occurring polyphenols with anti-AD

activity.
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FLAG 2B AR G B 1) 35 M (1C50=67.69 uM) LA K T4
oy Prge . FEEIAEIRNCAZ SR TIRE, X ADRI TS Al
WRIT BA — AR

43.3 AR

Fa 261 (Echinacoside) (34) (F4)22K LBk
W&, w52 W FA A (Echinacea. angustifolia)
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IR ES 7> A5 21, ha RAGH EZR MR 22— R
HH BA LR, R, JUR . T
AL PR BB R A O 2 3T AR A2 LR S B R
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Table 4 Naturally occurring polyphenols with anti-AD activity
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Figure 5 Structures of naturally occurring saponins with anti-AD
activity.
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Figure 6 Structures of naturally occurring steroids with anti-AD activity.
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Table 5 Other types of natural compounds with anti-AD activity
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Abstract: Alzheimer’s disease has become a great threaten to the human health, which is a great challenge for the

global public security. The development of novel anti-AD drug is becoming a hot issue in the area of life and health.

During this process the discovery of anti-AD bioactive molecules and leading compounds is the first and key step. The

natural products originated from plants are characteristic for their chemical diversity, bioactivity diversity, and multi-

target mechanisms of action. Herein we summarized the probable pathogenesis of AD and the chemical structures and

biological activities of naturally occurring compounds with anti-AD activity, which will be a reference for the

development of anti-AD drugs.
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