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Abstract: Alzheimer’s disease (AD) is related to basic metabolic diseases such as hyperlipidemia, hypertension,
diabetes, etc. Hypercholesterolemia is an important risk factor for AD, and abnormal cholesterol metabolism caused
by hypercholesterolemia will aggravate AD progress. This article starts with 27— hydroxycholesterol (27— OH) ,
elaborates the related pathogenic mechanism between hypercholesterolemia and AD, and reviews the research
progress of lipid—lowering drugs for preventing and treating AD, especially the results achieved by Chinese medicine
in the prevention and treatment of AD. AD is a complex disease involving multiple factors and multiple links. Typed
prevention and treatment are particularly important. Standing from the perspective of regulating cholesterol
metabolism can provide new ideas for drug prevention and treatment of AD.

Keywords: Alzheimer’s disease; hypercholesterolemia; lipid—lowering drugs; traditional Chinese medicine therapy

[ /R 7 16 2R (Alzheimer’ s disease, AD) 2 Z4F
PR R W 2R AL, R — RN R 22 IR AT
PEGERG , AR 1012 J) £ 18 IF 2 W A i il
5, WAFBEOLT, WEHFEIESR A 2 LF 4E i 25 2
IR ) LR ERARAE , H 22 A5 R B XTI s BLRE
HEBF & 0BT 245 2y Gy LR MU 2% o T 236 B
AD [ RIRHAETE 7 KA E R E TGS, XAlfe

WfEEE: 2020-07-20

At TRER PR RS, w5 il
BRI S5 02 AD BB R AR, FIRRER AL
AEIER], 2R AG BA R T2
ADY. AD RU F 2R RCIHER AT R, Y4 TR
CYQIEC S B DO SR AW N R U NI Do)
AD HEAT 43 BB IG WA JC Ry Y AR I AE 2
2 I Ky B E [H B (Total cholesterol, TC) . H il = B8

YEEE . WNLE, 2, WiErsed:, WIS . hEZRARR . Email: 1823072607@qq.com. JIEIEH . 25462, B, it, RIFSL,
HERIE S0, WIS P EAPHABGEIS . Email: liwr@gzucm.edu.cno
HEE&WB: ERAREIEETH (81573638, 82074505); | A HAARIEIE T H (2017A030313666) 5 | 7R 44 15 3 /o 16 B S SE I &= 01 H

(2019KSYS005) ; J~ M T RHZ A#r Z2 bt 23 S 5280 2= 50 H (201805010005) 5



PGSR BE 202151 A %3255 1

- 145 -

(Triglyceride, TG) . I 2 5 0g & 1 (Low density
lipoprotein, LDL-C) } = % B JIf 2 1 (High density
lipoprotein, HDL-C) PRI 55 o A< SCMA e A T e i
SES AD Z IR AHSCHE | Ol LA [ H [ 24 )
Biiif AD ROBFFE BURIERT 200, DA R [ A it 17
FAEERTT AD B BITA S NE

1 SPEEERMAER /R ERFNEEN EE
JR R A AD 1) 3 AERRRIEZ —, MR s
S5 AD RIREVIFG, W 60% RARRT, FEAL
F&=BESEH . BRIiR . WEAR . FE AR AN EEAR
JIE S5 XU PR 25 = 240 4% HDL-C. LDL-C. TG F#kNg
HHE S, HpiRigE A Ee_4 FF0HEH & AD X4
e R AL D 22, IR T X e ) i i T Y
IRBEPR 2T RE ] I 2 M 0 A 422 50 40 B S Ay =
A, TEZE Ml D) 8 M 28 CAF G ke 2 DGR A
R AT 9 2 I 5 e B v A T ] K ST 1) T e
M AR AD KBS SN OC, —Ih i 13 4R bl
VIRRSE IR, s Bty UL 70 e K S TG 28 5 i 2 14
JHFE EE AT AD SRS, Chen SFVHET T IO ST 25
A SZRFZ S . S IH R EE A =l S
FTIPE4r T REAG S, AHARAG B B rp A AR i K O
5 AD JooM, 3T e R KU R 3SR B 4T
MG S8, SBT3 B i 2R SR T K
5 B HEMRESE H (amyloid B-protein, AB)ULFUFTEM
KA, IR AR SRR SE NI N AR IR, IF
eI )1, Bk W p s R, R
KT | AP B IR 2 1 IH B B 5 1M 2% Ay /K 2
IEAHDG . AME AR KR T AT WG ES AR (WY& B
R, OSHUKN AR TR, JEE AD 9% IR,

2 5 1B EEE I fiE S 20 B /R 5% i BA R B0 FR IR AL

i 8 AE [ et TR N R L R ALib
B GEfIY A oy MR N IR L — ok A Ak
BEHEMEwRA . —FkANEENED G, —
BRSOV, AT 2 RH [ P2 50 i A sk
ST, E BN BE B 1 A il i R R AR A i
O N e o s S 1 e 1 [ R A TR -4
FRE A BMaIT, o, MEIuAGH &
JIE [ mE S, A AR EE 2 ok AR R 27- F2 1R
(CYP27A D) 27-F2FEJH [ f5 (27— hydroxycholes-
terol, 27-OH)J5H#EAMGER, 27-OH 78N #8452 i 4
AL RIAR B 7o FRALEE (CYBTB AN Ta—F23E-3-
o 4 JIH [ BER (7-HOCA) , 32740035 3o 1 G J57 i

PEAMRAEIR, FEFREREE R i A A R 0] = 22
r E [F A 24— 240 (CYP46A 1) RISy 24— 3 L fH [
@?(24—hydr0xycholestero] , 24S-OH), FEWMHHZE
75 ML 5 5 20 35 E B A G . CYP46A T A AT AR
JOE ] R DR b T e ] AR i ) 2
ANIE %, BV R R I, 1 I I R OIR S B
5 AD Wy R A A F . 24S-0OH Fl 27-OH 24 15 ki 46
JHE BRSPS 2R, IEWIEN T, il A fh 7Y
JIEL T Pt A HE A ML VR BE , 24 P 0 AE AR S . o
fH [ B i RE BF, CYP46A1 /KW & TR, 1M
CYP27A1 7KV 35 [T, AHN A9 B3 ik &8 24S-0H
TEDE IR, 27-OH B LI, 27-0H &
AT AT IE] CYPA6AT 54, FT Ak AE [ AR
iy, S i P R I A A, L R
PR T RORCIRAS , RN Ak, dEim S R Ak
N, PHARIE . AR REMMLITIT S —RIHH
AR, JRCA AD AR A SR —A SRR R 3 R 2,

IEAh, 27-OH b & AD S35 I A 2 e A A%
A R ) . 27-OH ml 3 et 1 4 B 15 22 9 &3
KB (Insulin—regulated aminopeptidase, IRAP)FI%%]
WEG A2 PRI TR M, el 2D o il v bl 28 e m 8 4 A 110 4
B, Z K (Aminopeptidase, AP)&—J4MIIEH
fiti, 27-OH A[{fi AP-A Fll AP-N F£iETFE ., AP-A 1]
i A Bk R B, BOE IRAP, 3 1 9 4 #i 28
TCAR MR A B A AP-N ] 1 7 4 B U
AN SRR IV BIREAR, DDA g B . W4
BSOS/ 2 2R PR, SR I T BE
5, s AD FEFE g R PR A W] LA AR I i
Y i O 4 i | N 8 AN S 1= B
[ BEAC AT, D380, e IR B i i v] A i B-43
IR S, TR Y AR DR, (HALAE BRI R
AR BT F AN 22 LR B~ I BTG 1, T i e
HEMFERTA R A RE TR, Mg -7
it S5 VE B RE BT A SR (A BLAE P12,

3 FEABEIEZZ5MIRhiE M /R X i B A ST IR

T T ML ] i A R B AD B B R
A VFZ TR TSR B JIELE B 25 MR AR AD 1) A
DB o B 24 AL G VT 2R 25 . DURRZR 259
MRS 25 | IR 25 A5 79 0 R[] e i i o 5, G
TR 2 R TR 25 . i T 225 2 i
M 32 -3 F LR IR BRI EE A 0 T R4 ]
JIEL T P 9 A 0 5 B, R AT 200 P LT 7K P
At AR 5 R A A A A b R



- 146 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 January, Vol. 32 No. 1

BRAE B2 ARG PERY, AR X 1 789 fi 60 %5 )¢
DL RS 5 AR, T 2259 T b
SRR AN R 09 A o A TT 2R RENR 2525 25 00 pr
BoR, e AT 2R 250y UG, hIA KT
1/4 9 LDL-C /Y B35 AR AN RERRIR 2 HAR(E, H
TR BA & B W AR 0 R 6% 1%
[/ QR | B ST 1 E o I 1 P =W = B S T G S
SO 2 RIVE T, A 52 31— 7R B i BR
iR, ARMBTTIER 25, i an il IR FE R oR] . D
R AT AR RS FA R R 9 (PCSK9) il 771 55
— A TR YRR TE, ST 2 R
s ILFENRE o ezetimibe 1E S ME——F i F Il IR
S B 1) B [ W A A R, S AT T 2R 25— Al
BA REFEMRVE™ . A 950P5R B ezetimibe BERFIK
AD /] SRR I T 7K P LA e P R A/ Bl 12
REJ1, HAVRIT AD ICHZRRARRRITEE J1 . PCSK9 il 5
F1 R[5 B PR 5% #% 5 1 (cholesterol ester transfer
protein, CETP)] 35 vT IAE M AR AL TT 25259
HHEE 2, REEARIEML LDL-C & &, B
FEIRPITE AD FE AT PCSKO 1R i 5718
5, $27/8 PCSK9 5 AD fF1E—E KIkE, HIkN S
WAL aE B2, HAETPIXMIZ RGO AD &
AL b PR AT R B 1 s LLE4E TN PCSKY
PR TN B A BT, R I R
WFFE R BN O E R, 2 BEAL ] AT fE
i AR LDL-C ORJ8H: AD B EE . DIAR2E25%)
B — T ik A ) T 2 B AR NS 32 IR o (peroxisome
proliferator—activated receptor-a, PPAR-a) H e sh 3
FE I RE A WOT A OCANR LR Rk, 1R s 2R IR
A IETE, ATITREAR TC A, DL DR 2Y
WA ZRFLIOURE . FIDURE . AR DR R DR SR,
FI il PREE KA 2ok A B DURE, AT 0T R BIHE
i DR REREAR APP/PST B 3 /I BRJE A RE I IA
(amyloid precursor protein, APP)HJA i, Dl4pdes
VT A R A, WA & S 2RI PR
B, FEtERgR

FERRZ LT T2 32, ARMTT N4, DhRNA
57, BA—EIRIT AD MR, B DRI [ e £ B
Biive AD HA AT, H HETRERR 259 000wtk
BR, HAN ezetimibe KIS ] 55 5 2 ITFIEAS B
fitk (AST) R4S T % Bl (ALT) K F3 i, HoA P
PR e ) A VT 2 24 W A I ) 5 LR L L
R BSOS AERIVERT, 7B AD BN 132
BREK .

4 FRZ5iE Ty B E B2 X 15 B R B R R i B R A
MRHRE

2367 e JIEL I B I ) 22 BUAS — 5 (R S0 56 F
J'&, bk A RERE R, 2GR AR AL 3 2 i
3] /MU A ] P R s 5 0 T e e, 5 e i
BERE A . Rt S5, e igE A, biéfb
SETRAE VR Y L EEP- 0, AT/ 471 T R T A i
o ML, BB ERL. KESES A B
YR Y, BeARUEMA RGO R e
TE SRR R, AH R R . P 2 R
PR A S 1 %) A B B A P Y — AN B LA
IR IR B AR B H 0, g s ko] DL i i
TG I R A 8 BT X AZ AR ou/ IR T B 7o 32 AL
(LXR-o/CYP7A 1) fie #EJH i1 e ] ARy R e Ak, AR ER
T A FE R AR I H e 2 It v 85 11 (NPC1LT)
ek, DA AR [ mE i i s O BHE B an =
. AS . BHnEE, RSN SR,
A 3 3 A R AR PR 0 3 PR Rk 0 AR R i, =
LR R, AS R Re TS i A AL Wy A8 5
FVBE Z R y(PPAR—y) , b8 JIE [ A e )] s i PR
LXR-a MiE—E 0% CYP46A1, CYP46A1 nl ki
IEL [ 355 24S-O0H, 24S—-OH 7] §201 APP [ R%
fife, R AR MR, 24 B A2 o A o 5 2K
B ERA I SEE . H R . KR S E
Ak TERRE A d A SRR R IR K, ik
2 R AE B RCR s A RE P e — P oA AR TG P 1
KIRZ A, kbt S EFAOS AD 247
iR B HAT T RATT VR ™, IR BRI BRI B
I35 SR B K, i — 2P 3SR X AD BRIT AL
SR BRI AT AT A BE A AL S R LA, AT
1L TC. TG. LDL-C /K°F, #£7% HDL-C /K
S AT Y Meta 3 AT A AR AT I EC AT A ek
3 AD BAE R SR RS E R A H AR DR
HPF4y, BBUHFHRIBNGTT AD™; ARA - FE ey n]
I ZFALEI BT iR AD™, I8 R T e AL 2
— o W AR F T G U B — RS AR 4 ROIR 4
Sl IR AR AR T REE B, HA RAF
BIPLEEE . [EIE . BRIMLE AR . W IR AER Rt
2% iy JIFL [T B S N B A TR K 75 K S AD BT
JE [ B K S, R Y ApoE Al CYP46 JEIH £ ik,
A I P B B A 1, T UE B4 WA 1 (BACEL) FI
W IHERLAL 7= (RAGE) (U35, BAINAR BE  2
2 R A SCEE 1 (LRP-1) FlJgE 5 2 B i (IDE) 1
FIRAKF, RIE AR RIREAR G B, RZ& AB,



PGSR BE 202151 A %3255 1

147

BEAR, W T 3RA AT S A B E AR F A3 5 b 28 oAt
WA, WOMZEITTR, L AD SEERAE, oS
R b LA RN B EORS  2R RN A E T, RERRAIR
E SRR UM g o LDL-C & &, Jh& HDL-C, B¢
AVIZ AR AR PR AD BRI TS BL R AE T K
SRS AR PR Ty, B B . 5 I
eI . FIAKZEBRZ 80, A HFIRIT MG S5 5 B 1
SEUEET SZIOHEIT R H AD B B RYIRIT AL
Heo UG 2T 8 I s i JIE [ I RE R PR
LRI IR AD, BRI AT e R A A
SRR T2,

AR, TR R TS ST O 4 ARl
WLZE I B AR A B AN . 3T oK, P R I [
MIA R, R, ARIEAE 25 ma R 2 DA K A G
PR, XA 2GRS . PR R HLEE T
FORRA T i, BARTPMHEL TV S, B
NRVE BB EEAS L PG 28, {E ] 3 3k 224 3 o5 849 iR
FEARI, R A3l I 22 Fh 1 a7 107 FNYG I 7 22 A
F, FEIRYT AD i e, Bk, JERBR R
JIFFEI R IME T 50 AD B rh 245580 24 HAT A R R FH T

5 REERE

1o HE E B I 2 5 [ e AD B EERRIN R, AL
FETF EAREELLAE S AD RIAHSCHE, AR E AL R AN E
FEEXT AD MY, 2534 v v B R IE 2 W6 9T
AD FIBFFEHE S, DA e AL T e M E R4 5 ) v B 24 %)
AD WP MW ERIRITRMEE R, theynl ik
P ARG TT v M B L, 3 e A A Oy [
I > 27-0H #E AR N ECE:, HLRE Bk
HiFR IR BRSSP R, A RIBIR AD
PVEH .. BRE, AD B AZHE . 28, £
B0 B e PR 2 e, AD HLEA 540 A5 25 U AH
O, WBEACHE . BRACIEAE, s H R AR 5 R A IH
B R 25 & AD MR AU 2R . AR AD H
BRI RS R RURTE], MRIESS & B A B, SR
2552 7 BEUE Sy AL N AR R Y SR Mk R A 9 AR
fiif, & AD BiiG R E ZER MG . AD A9 B IR BLE N R
RITT W CERG T ERAR, RAETEER AR BINE,
= AD FHOCH) EEACR ZRD, MW AEFF R4 TR
FUE A B TR AD B .

S E 3k
[1] WU Y T, FRATIGLIONI L, MATTHEWS F E, et al. Dementia in

western Europe: epidemiological evidence and implications for policy

making[J]. Lancet Neurol, 2016, 15(1): 116-124.

[2] MATTHEWS F E, STEPHAN B C, ROBINSON L, et al. A two
decade dementia incidence comparison from the cognitive function
and ageing studies I and I1[J]. Nat Commun, 2016, 7(1): 1-8.

[3] PENKE B, PARAGI G, GERA J, et al. The role of lipids and
membranes in the pathogenesis of Alzheimers disease: a
comprehensive view[]]. Curr Alzheimer Res, 2018, 15(13): 1191-
1212.

[4] CUPERLOVIC- CULF M, BADHWAR A. Recent advances from
metabolomics and lipidomics application in alzheimer’ s disease
inspiring drug discovery[J]. Expert Opin Drug Discov, 2020, 15
(3): 319-331.

[5] ZHU T B, ZHANG Z, LUO P, et al. Lipid metabolism in
Alzheimer’s disease[]]. Brain Res Bull, 2019, 144: 68-74.

[6] SHINOHARA M, SATO N. The Roles of apolipoprotein E, lipids,
and glucose in the pathogenesis of Alzheimer’s disease[J]. Adv Exp
Med Biol, 2019, 1128: 85-101.

[7] LOERA-VALENCIA R, GOIKOLEA J, PARRADO-FERNANDEZ
C, et al. Alterations in cholesterol metabolism as a risk factor for
developing Alzheimer’ s disease: potential novel targets for treatment
[J]. J Steroid Biochem Mol Biol, 2019, 190: 104-114.

[8] SCHILLING S, TZOURIO C, SOUMARE A, et al. Differential
associations of plasma lipids with incident dementia and dementia
subtypes in the 3C study: a longitudinal, population— based
prospective cohort study[J]. PLoS medicine, 2017, 14(3): e1002265.

[9)CHEN H, DU Y, LIU S, et al. Association between serum
cholesterol levels and Alzheimer’s disease in China: a case—control
study[J]. Int J Food Sci Nutr, 2019, 70(4): 405-411.

[10] POWER M C, RAWLINGS A, SHARRETT A R, et al

Association of midlife lipids with 20— year cognitive change: a
cohort study[J]. Alzheimers Dement, 2018, 14(2): 167-177.

[11] MIELKE M M, ZANDI P P, SHAO H, et al. The 32- year

relationship between cholesterol and dementia from midlife to late
life[J]. Neurology, 2010, 75(21): 1888-1895.

[12] ETTCHETO M, PETROV D, PEDROS I, et al. Evaluation of
neuropathological effects of a high—fat diet in a presymptomatic
Alzheimer’s disease stage in APP/PS1 mice[J]. J Alzheimers Dis,
2016, 54(1): 233-251.

[13] HU N, GAO L, JIANG Y, et al. The relationship between blood
lipids and plasma amyloid beta is depend on blood pressure: a
population—based cross—sectional study[J]. Lipids Health Dis, 2020,
19(1): 1-11.

[14] MARQUES M A, KULSTAD J J, SAVARD C E, et al. Peripheral
amyloid— levels regulate amyloid—f clearance from the central
nervous system[J]. J Alzheimers Dis, 2009, 16(2): 325-329.

[15] DOMINGUES M F, CALLAI-SILVA N, PIOVESAN A R, et al.
Soluble epoxide hydrolase and brain cholesterol metabolism[J]. Front
Mol Neurosci, 2020, 12: 325.

[16] MEANEY S, HEVERIN M, PANZENBOECK U, et al. Novel
route for elimination of brain oxysterols across the blood— brain
barrier: conversion into 7a—hydroxy—3-oxo—4-cholestenoic acid[J].

J Lipid Res, 2007, 48(4): 944-951.



- 148 -

Traditional Chinese Drug Research & Clinical Pharmacology, 2021 January, Vol. 32 No. 1

[17] TESTA G, STAURENGHI E, ZERBINATI C, et al. Changes in
brain oxysterols at different stages of Alzheimer’s disease: their
involvement in neuroinflammation[J]. Redox Biol, 2016, 10: 24-
33.

[18] GAMBA P, TESTA G, GARGIULO S, et al. Oxidized cholesterol
as the driving force behind the development of Alzheimer’s disease
[J]. Front Aging Neurosci, 2015, 7: 119.

[19] GAMBA P, STAURENGHI E, TESTA G, et al. A crosstalk
between brain cholesterol oxidation and glucose metabolism in
Alzheimer’s disease[J]. Front Neurosci, 2019, 13: 556.

[20] ISMAIL. M A M, MATEOS L, MAIOLI S, et al. 27-
Hydroxycholesterol impairs neuronal glucose uptake through an
IRAP/GLUT4 system dysregulation[J]. J Exp Med, 2017, 214(3):
699-7117.

[21] XUE-SHAN Z, QI W, ZHONG R, et al. Imbalanced cholesterol
metabolism in Alzheimer’ s disease[J]. Clin Chim Acta, 2016,
456: 107-114.

[22] WANG R, LI J J, DIAO S, et al. Metabolic stress modulates
Alzheimer’ s B —-secretase gene transcription via SIRT1-PPAR~y—
PGC-1 in neurons[J]. Cell Metab, 2013, 17(5): 685-694.

[23] MARQUER C, DEVAUGES V, COSSEC J C, et al. Local
cholesterol increase triggers amyloid precursor protein—Bace clustering
in lipid rafts and rapid endocytosis[J]. Faseb J, 2011, 25(4) :
1295-1305.

[24] ALSOLAIHIM A, BAKER S K. Statin—associated muscle symptoms
[M]. Switzerland: Cham Springer International Publishing, 2020:
155-161.

[25] CRAMER C, HAAN M, GALEA S, et al. Use of statins and
incidence of dementia and cognitive impairment without dementia in
a cohort study[J]. Neurology, 2008, 71(5): 344-350.

[26] HfTte, SR, ARMUITZEINRZS W ROBITEIERE)). ITBE L&
O RAERTAE, 2019, 17(14): 2120-2123.

[27] DUJOVNE C A, ETTINGER M P, MCNEER J F, et al. Efficacy
and safety of a potent new selective cholesterol absorption inhibitor,
ezetimibe, in patients with primary hypercholesterolemia[J]. Am J
Cardiol, 2002, 90(10): 1092-1097.

[28] DALLA Y, SINGH N, JAGGI A'S, et al. Potential of ezetimibe in
memory deficits associated with dementia of Alzheimer’s type in mice
[J]. Indian J Pharmacol, 2009, 41(6): 262-267.

[29] ROBINSON J G, NEDERGAARD B S, ROGERS W J, et al
Effect of evolocumab or ezetimibe added to moderate— or high—
intensity statin therapy on LDL-C lowering in patients with
hypercholesterolemia: the LAPLACE-2 randomized clinical trial[J].
Jama, 2014, 311(18): 1870-1883.

[30] O’ CONNELL E M, LOHOFF F W. Proprotein convertase Subtilisin/
Kexin type 9 (PCSK9) in the brain and relevance for
neuropsychiatric disorders|J]. Front Neurosei, 2020, 14: 609.

[31] ADORNI M P, RUSCICA M, FERRI N, et al. Proprotein
convertase Subtilisin/Kexin type 9, brain cholesterol homeostasis
and potential implication for Alzheimer’s disease[J]. Front Aging
Neurosci, 2019, 11: 120.

[32] BURGESS DC, HUNT D, LI L, et al. Incidence and predictors of

silent myocardial infarction in type 2 diabetes and the effect of
fenofibrate: An analysis from the fenofibrate intervention and event
lowering in diabetes (FIELD) study[J]. Eur Heart J, 2010, 31(1):
92-99.

[33] ZHANG H, GAO Y, QIAO P F, et al. Fenofibrate reduces
amyloidogenic processing of APP in APP/PS1 transgenic mice via
PPAR-a/PI3-K pathway[J]. Int J Dev Neurosci, 2014, 38: 223-
231.

[34] GRIGORE L, NORATA G D, CATAPANO A L. Combination
therapy in cholesterol reduction: focus on ezetimibe and statins[J].
Vasc Health Risk Manag, 2008, 4(2): 267-278.

[35] WARD N C, WATTS G F, Eckel R H. Statin toxicity[J]. Circ
Res, 2019, 124(2): 328-350.

[36] sk, T, A, A PEGIRYT AN L A £
HLI BT FE BUAR (D] TR R 2 2, 2009, 10(11): 1038~
1040.

[37] 7272, WRIERt, SLRINT. VPRVSIRIE I R TT ApoE~ (—/— ) /I Bl JE [ %
FRAT e Bl ook R B AR (). mE T BR 2 A A i, 2020, 36
(4): 472-477.

[38] FIEE, VIATIRK, RN, AE. AR 2 xR IR AR
FH B EFE HE ). e S8 0550 7 20k, 2019, 25(10)
197-204.

[39] B e, RSPt A A EIMLRIBT Sk IR )] i
JF&, 2012, 33(3): 220-224.

[40] £REy5E, WAG, EA, S ARPTENAYT BRI T
(). RGP SR, 2016, 31(6): 924-928.

[41] SATHYA M, MOORTHI P, PREMKUMAR P, et al. Resveratrol
intervenes cholesterol- and isoprenoid— mediated amyloidogenic
processing of ABPP in familial Alzheimer’s disease[J]. J Alzheimers
Dis, 2017, 60(s1): 3-23.

[42] AL, BRI, BRARED, S5 SR RCBEA TP HO R R B s
I I RSP ROWEE)]. L 255, 2019, 16(10): 4-6.

[43] FLZREE, Ak, mEDE, A AR R RA YT B R S B Y
MetaZpHr(]]. 25PFATRITSE, 2020, 43(4): 765-772.

[44] BB, X0, ARG T IR SRR AR AL 5L
VD). tPEEEZ, 2020, 15(1): 151-154.

[45] T A . 06 2 0 v HOEL I 52 B B0 S Ik ok e s A T < A T K
S S SCHLRITDT. BU . W RS, 2019.

[46] 5Kk, 2078, ThE. ANBRIBE LA VELIARITR . HEERTR R
TR AR AREE )] SR EEZY, 2017, 12(11): 2659-2661.
[47] RBET, SKRHE, ik, % HHATZBERG)T MU 5 5B .25

VER I RUEE(). bR R 22741, 2009, 24(1): 12-13.

[48] HUANG J, WANG X, XIE L, et al. Extract of Danggui—Shaoyao—
San ameliorates cognition deficits by regulating DHA metabolism in
APP/PS1 mice[J]. J Ethnopharmacol, 2020, 253: 112673.

[49] FU X, WANG Q, WANG Z, et al. Danggui-Shaoyao—San: new
hope for Alzheimer’s disease[J]. Aging and Disease, 2016, 7(4):
502-513.

[50] 2415, 2R3 BRSO 1 2 4EBEBTIAL]. Th AR AR BE 2Rk,
2017, 36(3): 245-247.

(dhdh: Rt



