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Abstract

Alzheimer's disease (AD) is one of the most common neurodegenerative diseases and its preva-
lence is closely related to aging, and also the most common cause of dementia. AD is clinically
characterized by cognitive deficits and behavioral disorders like language disorders, memory loss,
agitation and depression. AD is pathologically characterized by senile plaques (SPs) composed of
p-amyloid (Af), neurofibrillary tangles (NFTs) caused by hyperphosphorylated Tau proteins, and
neuronal loss. AD pathogenesis is not well understood yet, but a body of evidence shows that AS
plays a critical role in AD pathology. In this paper, we review the role of AB-induced oxidative
stress, neuroinflammation and neuronal apoptosis in AD pathology, aiming to provide new ideas
for the development of new therapeutic drugs against AD.
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BRTEREE. ADEFRERCSHEESERE. BIZER. B&. MBS NMTHEEB LT ARE; AD
R BRI R BRI LI/ p-IE A E A (B-amyloid, AB)ULIRIE R EEBE (senile plaques, SPs)FIH#
%t TaulE A B BRI B2 4 4E 25 25 (neurofibrillary tangles, NFTs). #Z&5EL%ZE, R
BFEADRFRHEZ S MAER, [HERHE KIERERFABSADREREMIE, AL RALEFHERL
W RIERMEHE TR SADRE AR, CLEVADRT 2551 R 3R A0 ) BB .

XK ia
B/R U, AB, FALRI, MEIE, MERAHRES

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. PR GERR

BT /R 2% 35 BR ) (Alzheimer’s disease, AD)Je i WL — R A ERATIESNN, HORR 5 38 BB AHK
[1]: AD R T2k, Mg s e —Rmnk[2], HInKRINEIEE T WS, iCi2Ek. HRL
AR SN N B AT 7 THI 555 [3] [4], Foi BRRRAE £ ZEAFEME Ju b p-TE Ky F B 1 (B-amyloid, AB)UTHTE
R AR B (senile plaque, SP) #1428 70 N Tau &% [ 5 B R A T B 1 48 S5 41 4 20 25 (neurofibrrillary tangles,
NFT) St 48 y0 F R [5] [6]. MR Z BUEHR R AB 75 F 10 % 1k B3 (oxidative stress). 8 I 2 B
(inflammation) Az ##1 2% G T (apoptosis) 5 AD i ¥ S % FH 5% .

2. A 5SRLRH

AR R HE BRI LA B AL - A Ak P B2 25 (oxidant-antioxidant homeostasis) 341, S35 [ HEd & R,
X AUAAE A I 5 s S AL AT S AR Y K 4 F IR I L 8 5. DNA 2 RNA i S A 514471 [8].
TR 2 B T 45 R, RIS AD R B VIAR 5[] [10] [11]. AB 72 HH 39~43 G IL R R AL 20 1
M2k, REZFHRFEHBIA12]; EEARY, AR TR FEMSER Y. 5l & cIET:
[13] [14] [15], AB i SFHIAALRIBAE AD Rk e RBEERI[16] [17]. BFFEE], AB AIE{EE AD 2
R 2R P S Ak KF, 38 NOL MDA JK-F 5.2 EFF[18]. Montine T 2[R A &I, AB Al H
IR R, 055 ST RE AT AZ B8 F1[19]: Soodi M &5 ITE T B, KBRS X VES AB AT B K
i g I AL KT, S BORRINRI D RESA[20]; Hayeon J S50 ST R, A T 25 5 e 40 M i 1k 28Uk
(reactive oxygen species, ROS) A= F/KF, i ik 2 A G ¢ 5 ] 48 A2 B T2 [21] iAo FH 0 A 7 vl e
AB 5T AT AN KN ThREA 15[ 22] [23] [24]. A REFCUERE, AB FERVIGERE IR s, BRI
BIPER R B B SR SR AB AR R[25], AB TREETE BRIV AT PR SRR PT A N T IS, {2 3F ROS (192 A,
2k T 0 ) SR NS RE[26] [27], ROS XHE# KT DNAL A IR LRI N /N T RIS, S
FA MBI [27] [28]. FFFLRIR, LRRiAT)RERRAT S 10 S IBAT VR AR ARG, HAREE Juxt ki ik 1) pe
TS AL AR B JURR[29] . ROS & £k K i FL 7 4% 8 4 (electron transport chain) i 32 Z2H [a] =47, i 44
AR AR, EEFAEIREST, ROS AAHRFNIRE. W SMMAEK, ME. AEHEXIES
HSIIHRE[30], ZRRATNAERRIS I S50 ROS i EA[31], ROS o B A6 mcidt — 25 Il S A0 L oit 28
(07, WA i T sE . FRIK ATP B, TR “ROS-ZR KRG 1i-ROS” JBMENEIR[32] . KM = FE #E
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e E, FHAESHIALER 20%, HKWF 2 A MF R & & T HAMSR T, XS K E 58
AR AR [33]. R, AB BRI C A 2 NN B AD EE KR —[34]. AB IAERK
JEE -7 s (B-secretase, BACEL)X A HifA& H (amyloid precursor protein, APP)fY], [tk BACEL
BN g2 AB A LR B DR 22 [35], #l BACEL 1 R\ A2 1697 AD I SCEE IR 5[36] [37]. 45 BT,
ASCHEN AB AT REIE S 5 RAR BAE 5 R AR, AR KRR IR . RSN R TiE
AN, A EIEAMEIGAT . Ktk BACEL 1 AB AT {EA AD [ E Zi6 )7 ¥E 25 (W 5] 1),

3. A SHBLAE

WEFINA, #1228 5E (neuroinflammation) /& AD IR EERFIE 2 —[38], M4 KA AB I FHE UL
MEENFREZ —, EBREMNEINES AD FRELT) 5 — BEEER[39], MokRBZHIEREEY, As
SR IORE VAL AB AP BRI I B LA R 40 [40] . W AT, AR RTAELNHIAKCT 5 S R AN R T TNF-a
FIL-6 FFRIEIKT BE T [41], 78 AD KW, R VEZ0M N 5 B2 AR OGS A1 NF-xB A 8% AB UL
TR [42], RGN FLE AD IS B 2 Rk PRI, $ORME JORE S AD i B & B3 1A K
PE[43], WABFUESH TNF-a F1 IFN-y Be{2 3t AB A= pki[44], FUILIRE R N5 AD R K% A <. A3
YR WA B 40 (A (mammalian target of rapamycin, mTOR)J& — 242 % JR/75 5 B 1 i (serine/threonine ki-
nase), JaEBEMREEVIREAH GG R E[45], |z 5aA. SEAE. T & B4 Mg s 1 R [46] .
Kk Z A 7K, mTOR 5 AD FREEZPIAHIE[47]; 2R, AD WA ZIF/E mTOR i Rk fid &
BWOERIILE, 0 Siman R 557E AD A 2], AB R Ei mTOR H)3RiA/KF[48]; Liu Y C
IR RIS XS A, MR HHL TNF-o £IEKFEE L. mTOR FRik/KT-53 LS
IR [49]. BEFLRE], mTOR HA W R4 140 IL-18, TNF-a J IFN-y BJYERI[50], 1 Dhingra
R Z MW 2N, mTOR GBS NF-Kb [51], 1 Mengke N S ZEI#E 72 E.78, mTOR M5 FEHE RN
WG Z B S IL-15 A1 1L-6 (1) mRNA FiA/K T [52], 52 4 mT ALl i #05 mTOR (2 HE R M 4n i A
FRIE, RUELIME T IL-18 A1 1L-6 BB AR IR I f s & 2R BTN RE[53]. Kltk, mTOR #iA A7 AD
TR I E B (a0 1 1)

— 7]

1
(R o
I

[ SR ]-[?M%;t%ﬂét\ ‘Jﬂt]d—[ NFT(RBIR I E 4544) ]

R 1) BACEL I SRIA(LHE AB AR RAITIRL, &1 AB i8I S AL (L ik
AR, RHIZ TG AU 2) A TR mTOR i BEWOE, dkifi (2 dtpl
L YORE K tau B S BERRAG TR B NFT, B85 & s HEAET .

Figure 1. Overview of the pathogenesis of AD

& 1. AD &R IBHEIR IR
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4 B EWMGRARIEE, B

Tau AR —RMEHKED, TERETHEICME, SR HIEMAERRHE e B =52 ER
[54], AD F)EZRIbRE 2 — NFT, W Tau o B RFIR 10 500085 LSS T i, WRFC R I, S i IR 1h 1
Tau #EH, LWRERMIRESICZEIRE, AR S &AM EAER[55], NFT BIJE RS S0 4 o4 i
AR MIIZHThEEE R LR M IhREE RSB ERA[56]. KEM R ER, mTOR i E#iE5
AD KB IL[57], mTOR {5 5l MEuE vl (e dF Tau 84S, 14 mTOR {5 5 J8 % I T 2%
Tau & AR AE[58]; AWFFIED], Tau & AT # mTOR BRIk, H Tau AWML, £ik#Z mTOR
S [59], AR AN FE R B, mTOR il 71 85 0 45 25 v] FAIK Tau 25 F7KSF[60], HAESGE AD 84 ELIK
INHITHREGR B T BERRIC AB KT [61]: HAEWFFLRI, mTOR {3k B S ol #0H1 B W/ H (autophagy), M
i FRAEG BB AE F G AB BB R IR Ap IPTAR[62]; 2t R, BWEShEERI S AD K % UIAH <
[63]. &Ll TR E bk LG T), BRI A et 4 /> AR AW R F YR, Rl e
WA FE IS AR e PR 25 P40 R B A2 453 ) 400 2% DA 4B R4 P B - mTOR A % 3 B 0% 45 1 WA AT Tau
FEAL BRI VA, $8 mTOR w[ N AD JAJT I E ZHE A (i 1).

5. AD Za¥Iiik 5 RE

H AT, iz & Z 0 AD 2459655 iH 6l g & 40041 771 (Acetylcholinesterase inhibitors, AChEI): 252 % 43
WK+ (Donepezil). =% fi & (Galantamine Reminyl). | LT i) B (Rivastigmine) & % 7 1 2 B B2 52 A H Bt 71l
F 4 Nl(Memantine) [64]; %A1, AChEI 2225944 53 Tau & ABEER L /KFF+E[65], T H AChEI 5%
SNFFEAR RN ERIER . R MR R, AS UIBUZIECM AD XN E, I K% AD ¥
7 S S HIF 50 H0 5 A AE AT B 1 AB. SRTT, 2014 4F, Fi-L %' KA ] (Roche) & A A & FRILERF () AD
B2 Crenezumab 7E — Il PRIZEE s 2016 4F, 32 [E4L KA =] (Eli Lilly and Company) th & 7 H A & 1)
#1# Solanezumab (—JS¥E A1 RV AB SR IR 1) 76 = IR RIS 2RI, X REBIUAE R AB
ANBE A5 LLRTA FRAR AP AD J7 8. KEMF TSR, AS TR SEEINBL. RAERN . L 4T 4 g o5
AT, A& FEONAMIIRERG . 1T R W SRR, AT AD AT, KT
PUA. PUIIEMM S, HPURAE . PUENRZYRETENIL KT K ahPn/K-F F IS B AR Bt AD RUR,
RPEANWSLR . R RIEM S AD BB UIAROC . MOk 2 IUEYE R, AD 2 —RZ R REW, ZHA
TRIT TORE A 24 T ALK Sk AD 25T 1R 3T SR

6. 4B

ML ZTTAN A TR TR ARG A T R A B, I A& RE 2 TTIE T 1 R A
R[66] [67]. REFAEZH AS T I RENLGIERG, (EREFIEN, AS 3 RAERIEE AD
TREL EE R R, AB SHEFIZ T ROS KF LT, XHEB . DNA BLE RNA SEA4M) K7 518 AL
Wil mAFEAPLITCHIARTEIET (7] [8]. LRI AT ™ RE Ly, HUARIRICHI S TR A v 7 1%
R T 24K 2 5 ATP 1K, 27 E ROS M R A d: . EIEHAEREI T, A6 2% 02 #
FL 7 0 B R i s Y I LTI JEU AR B ROS [68] /KT ROS,  RIAE V4R il PN S AL IR SRS 4, IFAT
i, WA ATE S RITIRE[69], TidE ) ROS WX 4ifEiE Mot A0, & FEAM MBI T-[70].
Bl AB 75 3 B AL R AD i IR 35S R R 3R

mTOR Hf RS 5 RIS Tau AR BHRICEFAR, Tau HAKS BRI SBNFT, E
LRMIATEE RIS H Loz e oL, HRA& SEHEITIb[56]. A, mTOR MidEHIE S
MRIBGIAIAE R HAMIE, mTOR [Hid FE#E (e it R EAHIRIN 7 1RIE . 1esh, mTOR Hid BERIE T
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O EVEAE T, AT B W E X A SEEEVEYII TS RR . B0 v2 AR TR EZL RN . RS AD 1)
TR BRI A AR R B B, (R 2 IR R, AR T FEUTR . mTOR MR 5 id %1k 5 AD
WHEE DM A BB A S AN, Tau & SRR IL . ZRRIAT)BEIR 10 5 Boph 2R 47 M AR
[71][72]. WHFCEoR, AD BEMMALAFIE BACEL it RIAMILA[73], BACEL (1 RKA(E#E APP 5445 ik

AB,

R A TR IEAHLEI (2 ROS A BEAE R, RIS teAh, AB W REIE I A HL I

I EEOE mTOR, 4RI HEAPEE 0E . Tau & H I BERR AL B NFT, S 25| A& u B EstT:, 47 b, AB
M FRVEANE . P ORE . T S5 M S 12 AD JRERE Lt R &, AB. BACEL. mTOR J Tau
HERESR AD 49T K (1) B EEHE .

SE3Hk (References)

(1]
(2]
(3]
(4]

(5]
(6]
(7]

(8]
(9]
[10]
[11]
[12]
[13]

[14]

[15]

[16]
[17]

Koo, E.H., Lansbury, P.T. and Kelly, J.W. (1999) Amyloid Diseases: Abnormal Protein Aggregation in Neurodegene-
ration. Proceedings of the National Academy of Sciences of the United States of America, 96, 9989.
https://doi.org/10.1073/pnas.96.18.9989

Organization, W.H. (2012) Dementia: A Public Health Priority. Perspect Public Health, 5, 123-125.

Hardy, J. (2000) Pathways to Primary Neurodegenerative Disease. Neurologia, 924, 29-34.
https://doi.org/10.1111/j.1749-6632.2000.th05556.x

Evans, D.A., Funkenstein, H.H., Albert, M.S., et al. (1989) Prevalence of Alzheimer’s Disease in a Community Popu-
lation of Older Persons. Higher than Previously Reported. JAMA, 262, 2551-2556.
https://doi.org/10.1001/jama.1989.03430180093036

Selkoe, D.J. (2002) Alzheimer’s Disease Is a Synaptic Failure. Science, 298, 789.
https://doi.org/10.1126/science.1074069

Walsh, D.M. and Selkoe, D.J. (2004) Deciphering the Molecular Basis of Memory Failure in Alzheimer’s Disease.
Neuron, 44, 181-193. https://doi.org/10.1016/j.neuron.2004.09.010

Butterfield, D.A., Reed, T., Newman, S.F., et al. (2007) Roles of Amyloid S-Peptide-Associated Oxidative Stress and
Brain Protein Modifications in the Pathogenesis of Alzheimer's Disease and Mild Cognitive Impairment. Free Radical
Biology & Medicine, 43, 658-677. https://doi.org/10.1016/j.freeradbiomed.2007.05.037

Woo, H.N., Park, J.S., Gwon, A.R., et al. (2009) Alzheimer's Disease and Notch Signaling. Biochemical & Biophysical
Research Communications, 390, 1093-1097. https://doi.org/10.1016/j.bbrc.2009.10.093

Huang, X., Moir, R.D., Tanzi, R.E., et al. (2004) Redox-Active Metals, Oxidative Stress, and Alzheimer’s Disease Pa-
thology. Annals of the New York Academy of Sciences, 1012, 153. https://doi.org/10.1196/annals.1306.012

Clark, T.A., Pil, L.H., Rolston, R.K,, et al. (2010) Oxidative Stress and its Implications for Future Treatments and
Management of Alzheimer Disease. International Journal of Biomedical Science ljbs, 6, 225.

Guan, Z. (2008) Cross-Talk between Oxidative Stress and Modifications of Cholinergic and Glutaminergic Receptors
in the Pathogenesis of Alzheimer’s Disease. Acta Pharmacologica Sinica, 29, 773-780.

BEE, %ig. JER RS AT DG KR K 5 B /R S B A ALt R (0], B PR & S e 2 4R a2 &, 2007,
34(6): 527-530.

TER, XA, XRLL, ERR, MR, M2 NS S M u A T AL R ST R[] R AR
R4, 2002, 10(4): 250-251.

Lustbader, J.W., Cirilli, M., Lin, C., Xu, H.W., Takuma, K., Wang, N., Caspersen, C., Chen, X., Pollak, S. and Chaney,
M. (2004) ABAD Directly Links Ag to Mitochondrial Toxicity in Alzheimer’s Disease. Science, 304, 448-452.
https://doi.org/10.1126/science.1091230

Youn, K., Lee, S., Jeong, W.S., Ho, C.T. and Jun, M. (2016) Protective Role of Corilagin on A525-35-Induced Neuro-

toxicity: Suppression of NF-xB Signaling Pathway. Journal of Medicinal Food, 19, 901-911.
https://doi.org/10.1089/jmf.2016.3714

Chen, Z. and Zhong, C. (2014) Oxidative Stress in Alzheimer’s Disease. Neuroscience Bulletin, 18, 271-281.
Sultana, R., Mecocci, P., Mangialasche, F., Cecchetti, R., Baglioni, M. and Butterfield, D.A. (2011) Increased Protein
and Lipid Oxidative Damage in Mitochondria Isolated from Lymphocytes from Patients with Alzheimer’s Disease: In-

sights into the Role of Oxidative Stress in Alzheimer’s Disease and Initial Investigations into a Potential Biomarker for
This. Journal of Alzheimer’s Disease, 24, 77-84.

DOI: 10.12677/acm.2018.81016 89 Il R 125 23k i


https://doi.org/10.12677/acm.2018.81016
https://doi.org/10.1073/pnas.96.18.9989
https://doi.org/10.1111/j.1749-6632.2000.tb05556.x
https://doi.org/10.1001/jama.1989.03430180093036
https://doi.org/10.1126/science.1074069
https://doi.org/10.1016/j.neuron.2004.09.010
https://doi.org/10.1016/j.freeradbiomed.2007.05.037
https://doi.org/10.1016/j.bbrc.2009.10.093
https://doi.org/10.1196/annals.1306.012
https://doi.org/10.1126/science.1091230
https://doi.org/10.1089/jmf.2016.3714

ERE F

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]

[39]

Che, H,, Du, L., Cong, P., Tao, S., Ding, N., Wu, F., Xue, C., Xu, J. and Wang, Y. (2017) Cerebrosides from Sea Cu-
cumber Protect against Oxidative Stress in SAMP8 Mice and PC12 Cells. Journal of Medicinal Food, 20, 392-402.
https://doi.org/10.1089/jmf.2016.3789

Fadi, M. and Serge, G. (2010) Update on the Pharmacological Treatment of Alzheimer’s Disease. Current Neuro-
pharmacology, 8, 69-80. https://doi.org/10.2174/157015910790909520

Soodi, M., Saeidnia, S., Sharifzadeh, M., et al. (2016) Satureja Bachtiarica Ameliorate Beta-Amyloid Induced Memory
Impairment, Oxidative Stress and Cholinergic Deficit in Animal Model of Alzheimer’s Disease. Metabolic Brain Dis-
ease, 31, 395-404. https://doi.org/10.1007/s11011-015-9773-y

Hayeon, J., Jooyoun, K., Hongkyu, L., et al. (2010) Leaf and Stem of Vitis Amurensis and Its Active Components
Protect against Amyloid S Protein (25-35)-Induced Neurotoxicity. Archives of Pharmacal Research, 33, 1655-1664.
https://doi.org/10.1007/s12272-010-1015-6

Guo, X., Sun, G., Zhou, T., et al. (2017) LX2343 Alleviates Cognitive Impairments in AD Model Rats by Inhibiting
Oxidative Stress-Induced Neuronal Apoptosis and Tauopathy. Acta Pharmacologica Sinica, 38, 1104-1119.
https://doi.org/10.1038/aps.2016.128

Garciaalloza, M., Borrelli, L.A., Hyman, B.T., et al. (2010) Antioxidants Have a Rapid and Long-Lasting Effect on
Neuritic Abnormalities in APP:PS1 Mice. Neurobiology of Aging, 31, 2058-2068.
https://doi.org/10.1016/j.neurobiolaging.2008.11.006

Liang, W., Zhao, X., Feng, J., et al. (2016) Ursolic Acid Attenuates Beta-Amyloid-Induced Memory Impairment in
Mice. Arquivos de Neuro-Psiquiatria, 74, 482-488. https://doi.org/10.1590/0004-282x20160065

Peters, I., Igbavboa, U., Schiitt, T., et al. (2009) The Interaction of Beta-Amyloid Protein with Cellular Membranes
Stimulates Its Own Production. Biochimica et Biophysica Acta (BBA)—Biomembranes, 1788, 964-972.
https://doi.org/10.1016/j.bbamem.2009.01.012

Drake, J. (2001) Evidence of Oxidative Damage in Alzheimer’s Disease Brain: Central Role for Amyloid Beta-Peptide.
Trends in Molecular Medicine, 7, 548-554. https://doi.org/10.1016/S1471-4914(01)02173-6

Butterfield, D.A., Castegna, A., Lauderback, C.M., et al. (2015) Evidence That Amyloid Beta-Peptide-Induced Lipid
Peroxidation and Its Sequelae in Alzheimer’s Disease Brain Contribute to Neuronal Death. Neurobiology of Aging, 23,
655-664. https://doi.org/10.1016/S0197-4580(01)00340-2

Yang, P., He, X.Q., Peng, L., et al. (2007) The Role of Oxidative Stress in Hormesis Induced by Sodium Arsenite in
Human Embryo Lung Fibroblast (HELF) Cellular Proliferation Model. Journal of Toxicology & Environmental Health
Part A, 70, 976-983. https://doi.org/10.1080/15287390701290832

Gandhi, S. and Abramov, A.Y. (2012) Mechanism of Oxidative Stress in Neurodegeneration. Oxidative Medicine and
Cellular Longevity, 2012, Article ID: 428010. https://doi.org/10.1155/2012/428010

Finkel, T. (1999) Signal Transduction by Reactive Oxygen Species. Journal of Cell Biology, 65, 337-340.

Takuma, K., Yao, J., Huang, J., et al. (2005) ABAD Enhances Aszlig Beta-Induced Cell Stress via Mitochondrial
Dysfunction. FASEB Journal, 19, 597-598. https://doi.org/10.1096/fj.04-2582fje

Ochoa, J.J., Pamplona, R., Ramirez-Tortosa, M.C., et al. (2011) Age-Related Changes in Brain Mitochondrial DNA
Deletion and Oxidative Stress Are Differentially Modulated by Dietary Fat Type and Coenzyme Q1,. Free Radical Bi-
ology & Medicine, 50, 1053-1064.

Innis, S.M. (2005) Essential Fatty Acid Transfer and Fetal Development. Placenta, 26, S70-S75.

Varadarajan, S., Yatin, S., Aksenova, M., et al. (2000) Review: Alzheimer’s Amyloid S-Peptide-Associated Free Rad-
ical Oxidative Stress and Neurotoxicity. Journal of Structural Biology, 130, 184-208.
https://doi.org/10.1006/jshi.2000.4274

Mattson, M.P. (2004) Pathways towards and away from Alzheimer’s Disease. Nature, 430, 631-639.
https://doi.org/10.1038/nature02621

Ellis, C.R., Tsai, C.C., Lin, F.Y. and Shen, J. (2017) Conformational Dynamics of Cathepsin D and Binding to a
Small-Molecule BACEL Inhibitor. Journal of Computational Chemistry, 38, 1260-1269.
https://doi.org/10.1002/jcc.24719

Yan, R. and Vassar, R. (2014) Targeting the 8 Secretase BACEL for Alzheimer’s Disease Therapy. The Lancet Neu-
rology, 13, 319-329. https://doi.org/10.1016/S1474-4422(13)70276-X

Eikelenboom, P., Zhan, S.S., van Gool, W.A., et al. (1996) Inflammatory Mechanisms in Alzheimer’s Disease. Trends
in Pharmacological Sciences, 246, 124-128.

Mcgeer, P.L. and Mcgeer, E.G. (1995) The Inflammatory Response System of Brain: Implications for Therapy of Alz-
heimer and Other Neurodegenerative Diseases. Brain Research Brain Research Reviews, 21, 195-218.
https://doi.org/10.1016/0165-0173(95)00011-9

DOI: 10.12677/acm.2018.81016 90 Il R 125 23k i


https://doi.org/10.12677/acm.2018.81016
https://doi.org/10.1089/jmf.2016.3789
https://doi.org/10.2174/157015910790909520
https://doi.org/10.1007/s11011-015-9773-y
https://doi.org/10.1007/s12272-010-1015-6
https://doi.org/10.1038/aps.2016.128
https://doi.org/10.1016/j.neurobiolaging.2008.11.006
https://doi.org/10.1590/0004-282x20160065
https://doi.org/10.1016/j.bbamem.2009.01.012
https://doi.org/10.1016/S1471-4914(01)02173-6
https://doi.org/10.1016/S0197-4580(01)00340-2
https://doi.org/10.1080/15287390701290832
https://doi.org/10.1155/2012/428010
https://doi.org/10.1096/fj.04-2582fje
https://doi.org/10.1006/jsbi.2000.4274
https://doi.org/10.1038/nature02621
https://doi.org/10.1002/jcc.24719
https://doi.org/10.1016/S1474-4422(13)70276-X
https://doi.org/10.1016/0165-0173(95)00011-9

ERE E

[40]

[41]

[42]

[43]

[44]

[45]
[46]
[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]
[56]
[57]
(58]
[59]

[60]

[61]

Esposito, G., De, F.D., Maiuri, M.C., et al. (2006) Cannabidiol Inhibits Inducible Nitric Oxide Synthase Protein Ex-
pression and Nitric Oxide Production in Beta-Amyloid Stimulated PC12 Neurons through p38 MAP Kinase and
NF-kappaB Involvement. Neuroscience Letters, 399, 91-95. https://doi.org/10.1016/j.neulet.2006.01.047

Andressa, B., Frozza, R.L., André, M., et al. (2012) Indomethacin-Loaded Lipid-Core Nanocapsules Reduce the
Damage Triggered by AB1-42 in Alzheimer’s Disease Models. International Journal of Nanomedicine, 7, 4927-4942.

Kaltschmidt, B., Uherek, M., Volk, B., et al. (1997) Transcription Factor NF-Kappa B Is Activated in Primary Neurons
by Amyloid Beta Peptides and in Neurons Surrounding Early Plaques from Patients with Alzheimer Disease. Proceed-
ings of the National Academy of Sciences of the United States of America, 94, 2642-2647.
https://doi.org/10.1073/pnas.94.6.2642

Sastre, M., Klockgether, T. and Heneka, M.T. (2006) Contribution of Inflammatory Processes to Alzheimer’s Disease:
Molecular Mechanisms. International Journal of Developmental Neuroscience the Official Journal of the International
Society for Developmental Neuroscience, 24, 167-176. https://doi.org/10.1016/j.ijdevneu.2005.11.014

Liu, H., Wang, J., Wang, J., et al. (2015) Paeoniflorin Attenuates Af1-42-Induced Inflammation and Chemotaxis of
Microglia in Vitro and Inhibits NF-xB- and VEGF/FIt-1 Signaling Pathways. Brain Research, 1618, 149-158.
https://doi.org/10.1016/j.brainres.2015.05.035

Baker, H., Sidorowicz, A., Sehgal, S.N., et al. (1978) Rapamycin (AY-22,989), a New Antifungal Antibiotic. IlI. In
Vitro and in Vivo Evaluation. Journal of Antibiotics, 31, 539-545. https://doi.org/10.7164/antibiotics.31.539

Huang, K. and Fingar, D.C. (2014) Growing Knowledge of the mTOR Signaling Network. Seminars in Cell & Deve-
lopmental Biology, 36, 79-90. https://doi.org/10.1016/j.semcdb.2014.09.011

Richardson, A., Galvan, V., Lin, A.L., et al. (2015) How Longevity Research Can Lead to Therapies for Alzheimer’s
Disease: The Rapamycin Story. Experimental Gerontology, 68, 51-58. https://doi.org/10.1016/j.exger.2014.12.002

Siman, R., Cocca, R. and Dong, Y. (2015) The mTOR Inhibitor Rapamycin Mitigates Perforant Pathway Neurodege-
neration and Synapse Loss in a Mouse Model of Early-Stage Alzheimer-Type Tauopathy. PLoS ONE, 10, e0142340.
https://doi.org/10.1371/journal.pone.0142340

Liu, Y.C., Gao, X.X., Ling, C., et al. (2017) Rapamycin Suppresses A525-35- or LPS-Induced Neuronal Inflammation
via Modulation of NF-«xB Signaling. Neuroscience, 355, 188-199. https://doi.org/10.1016/j.neuroscience.2017.05.005

Huang, H., Chang, H., Tsai, M., et al. (2016) 6-Mercaptopurine Attenuates Tumor Necrosis Factor-a Production in
Microglia through Nur77-Mediated Transrepression and PI3K/Akt/mTOR Signaling-Mediated Translational Regula-
tion. Journal of Neuroinflammation, 13, 78. https://doi.org/10.1186/s12974-016-0543-5

Dhingra, R., Gang, H., Wang, Y., et al. (2013) Bidirectional Regulation of Nuclear Factor-«xB and Mammalian Target
of Rapamycin Signaling Functionally Links Bnip3 Gene Repression and Cell Survival of Ventricular Myocytes. Cir-
culation Heart Failure, 6, 335-343. https://doi.org/10.1161/CIRCHEARTFAILURE.112.000061

Mengke, N.S., Hu, B., Han, Q.P., et al. (2016) Rapamycin Inhibits Lipopolysaccharide-Induced Neuroinflammation in
Vitro and in Vivo. Molecular Medicine Reports, 14, 4957-4966. https://doi.org/10.3892/mmr.2016.5883

Varnum, M.M. and lkezu, T. (2012) The Classification of Microglial Activation Phenotypes on Neurodegeneration and
Regeneration in Alzheimer’s Disease Brain. Archivum Immunologiae Et Therapiae Experimentalis, 60, 251-266.
https://doi.org/10.1007/s00005-012-0181-2

Weingarten, M.D., Lockwood, A.H., Hwo, S.Y., et al. (1975) A Protein Factor Essential for Microtubule Assembly.
Proceedings of the National Academy of Sciences of the United States of America, 72, 1858-1862.
https://doi.org/10.1073/pnas.72.5.1858

Igbal, K., Liu, F., Gong, C.X,, et al. (2010) Tau in Alzheimer Disease and Related Tauopathies. Current Alzheimer
Research, 7, 656-664. https://doi.org/10.2174/156720510793611592

Roy, S., Zhang, B., Lee, V.M.Y., et al. (2005) Axonal Transport Defects: A Common Theme in Neurodegenerative
Diseases. Acta Neuropathologica, 109, 5-13. https://doi.org/10.1007/s00401-004-0952-x

Cai, Z., Chen, G., He, W,, et al. (2015) Activation of mTOR: A Culprit of Alzheimer’s Disease? Neuropsychiatric
Disease & Treatment, 11, 1015-1130.

Caccamo, A., Magri, A., Medina, D.X., et al. (2013) mTOR Regulates Tau Phosphorylation and Degradation: Implica-
tions for Alzheimer’s Disease and Other Tauopathies. Aging Cell, 12, 370-380. https://doi.org/10.1111/acel.12057

Tang, Z., Bereczki, E., Zhang, H., et al. (2013) Mammalian Target of Rapamycin (mTor) Mediates Tau Protein Dy-
shomeostasis. Journal of Biological Chemistry, 288, 15556-15570. https://doi.org/10.1074/jbc.M112.435123

Caccamo, A., Majumder, S., Richardson, A., et al. (2010) Molecular Interplay between Mammalian Target of Rapa-
mycin (MTOR), Amyloid-g, and Tau: Effects on Cognitive Impairments. Journal of Biological Chemistry, 285,
13107-13120. https://doi.org/10.1074/jbc.M110.100420

Spilman, P., Podlutskaya, N., Hart, M.J., et al. (2010) Inhibition of mMTOR by Rapamycin Abolishes Cognitive Deficits

DOI: 10.12677/acm.2018.81016 91 Il R 125 23k i


https://doi.org/10.12677/acm.2018.81016
https://doi.org/10.1016/j.neulet.2006.01.047
https://doi.org/10.1073/pnas.94.6.2642
https://doi.org/10.1016/j.ijdevneu.2005.11.014
https://doi.org/10.1016/j.brainres.2015.05.035
https://doi.org/10.7164/antibiotics.31.539
https://doi.org/10.1016/j.semcdb.2014.09.011
https://doi.org/10.1016/j.exger.2014.12.002
https://doi.org/10.1371/journal.pone.0142340
https://doi.org/10.1016/j.neuroscience.2017.05.005
https://doi.org/10.1186/s12974-016-0543-5
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000061
https://doi.org/10.3892/mmr.2016.5883
https://doi.org/10.1007/s00005-012-0181-2
https://doi.org/10.1073/pnas.72.5.1858
https://doi.org/10.2174/156720510793611592
https://doi.org/10.1007/s00401-004-0952-x
https://doi.org/10.1111/acel.12057
https://doi.org/10.1074/jbc.M112.435123
https://doi.org/10.1074/jbc.M110.100420

ERE F

[62]

[63]
[64]
[65]
[66]
[67]
[68]

[69]
[70]

[71]

[72]

[73]

and Reduces Amyloid-g Levels in a Mouse Model of Alzheimer’s Disease, PLoS ONE, 5, e9979.

Li, L., Zhang, S., Zhang, X., et al. (2013) Autophagy Enhancer Carbamazepine Alleviates Memory Deficits and Cere-
bral Amyloid-g Pathology in a Mouse Model of Alzheimer’s Disease. Current Alzheimer Research, 10, 433-441.
https://doi.org/10.2174/1567205011310040008

Qian, L., Yi, L. and Miao, S. (2017) Autophagy and Alzheimer’s Disease. Cellular & Molecular Neurobiology, 37,
1-12.

Bachurin, S.O., Bovina, E.V. and Ustyugov, A.A. (2017) Drugs in Clinical Trials for Alzheimer’s Disease: The Major
Trends. Medicinal Research Reviews, 37, 1186-1225. https://doi.org/10.1002/med.21434

Chalmers, K.A., Wilcock, G.K., Vinters, H.V., et al. (2009) Cholinesterase Inhibitors May Increase Phosphorylated
Tau in Alzheimer’s Disease. Journal of Neurology, 256, 717-720. https://doi.org/10.1007/s00415-009-5000-2

Carter, J. and Lippa, C.F. (2001) Beta-Amyloid, Neuronal Death and Alzheimer’s Disease. Current Molecular Medi-
cine, 1, 733-737. https://doi.org/10.2174/1566524013363177

Hardy, J. and Selkoe, D.J. (2002) The Amyloid Hypothesis of Alzheimer’s Disease: Progress and Problems on the
Road to Therapeutics. Science, 297, 353-356. https://doi.org/10.1126/science.1072994

Chance, B., Sies, H. and Boveris, A. (1979) Hydroperoxide Metabolism in Mammalian Organs. Physiological Reviews,
59, 527-605. https://doi.org/10.1152/physrev.1979.59.3.527

B, SERAE WEMEORENARE TE S 0] IAMIEEE 2, 2011, 19(2): 371-373.

Circu, M.L. and Aw, T.Y. (2010) Reactive Oxygen Species, Cellular Redox Systems, and Apoptosis. Free Radical Bi-
ology & Medicine, 48, 749-762. https://doi.org/10.1016/j.freeradbiomed.2009.12.022

Busciglio, J., Lorenzo, A., Yeh, J., et al. (1995) s-Amyloid Fibrils Induce Tau Phosphorylation and Loss of Microtu-
bule Binding. Neuron, 14, 879-888. https://doi.org/10.1016/0896-6273(95)90232-5

Khan, A., Vaibhav, K., Javed, H., Khan, M.M., Tabassum, R., Ahmed, M.E., Srivastava, P., Khuwaja, G., Islam, F.,
Siddiqui, M.S., et al. (2012) Attenuation of Abeta-Induced Neurotoxicity by Thymoquinone via Inhibition of Mito-
chondrial Dysfunction and Oxidative Stress. Molecular and Cellular Biochemistry, 369, 55-65.
https://doi.org/10.1007/s11010-012-1368-x

Chen, Y., Huang, X., Zhang, Y., et al. (2012) Alzheimer’s Beta-Secretase (BACE1) Regulates the cAMP/PKA/CREB
Pathway Independently of Beta-Amyloid. Journal of Neuroscience, 32, 11390-11395.

Hans iXlth

HIPH R BT s

1. FTJF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THBIRMEERE: [ISSN], AW ISSN: 2161-8712, ElAZif)
2. FTFFENM T T http://enki.net/
Ao« bR SCHREE” BEN, N SCERRE, BIAT A

WhaiE A http://www.hanspub.org/Submission.aspx
HATIME4E: acm@hanspub.org

DOI: 10.12677/acm.2018.81016 92 Il R 125 23k i


https://doi.org/10.12677/acm.2018.81016
https://doi.org/10.2174/1567205011310040008
https://doi.org/10.1002/med.21434
https://doi.org/10.1007/s00415-009-5000-2
https://doi.org/10.2174/1566524013363177
https://doi.org/10.1126/science.1072994
https://doi.org/10.1152/physrev.1979.59.3.527
https://doi.org/10.1016/j.freeradbiomed.2009.12.022
https://doi.org/10.1016/0896-6273(95)90232-5
https://doi.org/10.1007/s11010-012-1368-x
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:acm@hanspub.org

	An Overview of Alzheimer’s Disease Pathogenesis and the Outlook for Its Treatment
	Abstract
	Keywords
	阿尔兹海默病发病机理概述及治疗策略展望
	摘  要
	关键词
	1. 阿尔茨海默病
	2. Aβ与氧化应激
	3. Aβ与神经炎症
	4. Aβ与神经原纤维缠结、自噬
	5. AD药物现状与展望
	6. 结语
	参考文献 (References)

