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NLRP3 RAE/IMA, AT 45 MG 4R AL , 982> 9 5 [
TR, X R ERAEIAIT AD TP R EEE ™, Bk
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i I, VK /N B2 2T AR T RE IO IE W & 4™, Bhal
S ) AT LA 1 AR NLRP3 . ASC 85 [ 33k , BRI PS
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Tor 9 i Lk = A SC AR 1) R R s o 45 JRy 45 s 2 UL
A, UEFE 7 3 5 e AN v B TR TH A7 A7
BEAEARSRMETE i, 22 e 45 5 WLAR AR 36 307 250 ML
Hh R B B e I R, O I R BT ZR 3R T AD 4R 3
o ST YR E IR o

sxxm |

1 Knopman D S, Amieva H, Petersen R C, et al. Alzheimer disease. Nat
Rev Dis Primers, 2021, 7:33.

2 Reitz C, Brayne C, Mayeux R. Epidemiology of alzheimer disease. Nat
Rev Neurol, 2011, 7(3):137-152.

3 Bishop N A, Lu T, Yankner B A. Neural mechanisms of ageing and
cognitive decline. Nature, 2010, 464(7288):529-535.
4 Pereira C F, Santos A E, Moreira P 1, et al. Is alzheimer’s disease an

inflammasomopathy? Ageing Res Rev, 2019, 56:100966.

1032 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



EARERNSEAR-PENIA * R RZR

10

11

12

13

15

18

19

20

21

22

23

24

Long J M, Holtzman D M. Alzheimer disease: An update on
pathobiology and treatment strategies. Cell, 2019, 179(2):312-339.

Tam K, Ju Y J. Pathological mechanisms and therapeutic strategies for
Alzheimer’s disease. Neural Regen Res, 2022, 17(3):543.

Sawikr Y, Yarla N S, Peluso I, et al. Neuroinflammation in alzheimer’s
disease: The preventive and therapeutic potential of polyphenolic
nutraceuticals. Adv Protein Chem Struct Biol, 2017, 108:33-57.
Patterson C. World Alzheimer report 2018. 1#54h 75 % 51 {41}

Bulgart H R, Neczypor E W, Wold L E, et al. Microbial involvement in
Alzheimer disease development and progression. Mol Neurodegener,
2020, 15(1):1-12.

Jia L, Du Y, Chu L, et al. Prevalence, risk factors, and management of
dementia and mild cognitive impairment in adults aged 60 years or
older in China: A cross—sectional study. Lancet Public Health, 2020,
5(12):e661-e671.

Piton M, Hirtz C, Desmetz C, et al. Alzheimer’s disease: Advances in
drug development. J Alzheimers Dis, 2018, 65(1):3—13.

BRELE, AH I, B, 25 B2 T U 2R i e VE AL R BIF 52
R BHRITETT, 2022, 47(4):362-368.

SLERMG, dE, 2 PRk, 5 B KBRS B R SRR B 2 T e
fie )1 S LT APP AR 1-42 (54 . h 4t %%, 2020, 40(4):375-378.
XU, UBRGE, P, A5 BT LV 25 i B R IR B A A
Iy e RS ARG B AT AR (9 IR R AT BUIR 5 2087 . HH SRk 2
AR-rhBE 25 AL, 2021, 23(6):2105-2115.

ES, A, MAZE . RIS BRI I RS0 . e
274, 2020, 35(4):1945-1948.

SRAL . BT R PGER 5 I 2 BB SAE . T T, 2021, 56(1):5-8.
Leng F D, Edison P. Neuroinflammation and microglial activation in
Alzheimer disease: Where do we go from here? Nat Rev Neurol, 2021,
17(3):157-172.

Heneka M T, Carson M J, El Khoury J, et al. Neuroinflammation in
Alzheimer’s disease. Lancet Neurol, 2015, 14(4):388-405.

Bradshaw E M, Chibnik L. B, Keenan B T, et al. CD33 Alzheimer’ s
disease locus: Altered monocyte function and amyloid biology. Nat
Neurosci, 2013, 16(7):848-850.

Joseph W T, Andis K. Novel multi—target directed ligand-based
strategies for reducing neuroinflammation in Alzheimer’s disease. Life
Sci, 2018, 207:314-322.

Spampinato S F, Merlo S, Sano Y, et al. Astrocytes contribute to
AB-induced blood-brain barrier damage through activation of
endothelial MMP9. J Neurochem, 2017, 142(3):464-477.

Cai 7 Y, Delwar Hussain M, Yan L J. Microglia, neuroinflammation,
and beta—amyloid protein in Alzheimer’s disease. Int J Neurosci, 2014,
124(5):307-321.

Akiyama H, Barger S, Barnum S, et al. Inflammation and Alzheimer’ s
disease. Neurobiol Aging, 2000, 21(3):383-421.

Ozben T, Ozben S. Neuro—inflammation and anti—inflammatory
treatment options for Alzheimer’ s disease. Clin Biochem, 2019, 72:

87-89.

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Nilson A N, English K C, Gerson J E, et al. Tau oligomers associate
with inflammation in the brain and retina of tauopathy mice and in
neurodegenerative diseases. J Alzheimers Dis, 2017, 55(3):1083-1099.
Laurent C, Dorothée G, Hunot S, et al. Hippocampal T cell infiltration
promotes neuroinflammation and cognitive decline in a mouse model of
tauopathy. Brain, 2017, 140(1):184-200.

Noble W, Garwood C, Stephenson J, et al. Minocycline reduces the
development of abnormal tau species in models of Alzheimer’ s
disease. FASEB J, 2009, 23(3):739-750.

Heneka M T, Kummer M P, Stutz A, et al. NLRP3 is activated in
Alzheimer’ s disease and contributes to pathology in APP/PS1 mice.
Nature, 2013, 493(7434):674-678.

von Bartheld C S, Bahney J, Herculano—Houzel S. The search for true
numbers of neurons and glial cells in the human brain: A review of
150 years of cell counting. J Comp Neurol, 2016, 524(18):3865-3895.
Verheijen J, Sleegers K. Understanding alzheimer disease at the
interface between genetics and transcriptomics. Trends Genet, 2018,
34(6):434-447.

Salter M W, Stevens B. Microglia emerge as central players in brain
disease. Nat Med, 2017, 23(9):1018-1027.

Nimmerjahn A, Kirchhoff F, Helmchen F. Resting microglial cells are
highly dynamic surveillants of brain parenchyma in vivo. Science, 2005,
308(5726):1314-1318.

Bajetto A, Bonavia R, Barbero S, et al. Characterization of chemokines
and their receptors in the central nervous system: Physiopathological
implications. J Neurochem, 2002, 82(6):1311-1329.

Solé=Domenech S, Cruz D L, Capetillo-Zarate E, et al. The endocytic
pathway in microglia during health, aging and Alzheimer’ s disease.
Ageing Res Rev, 2016, 32:89-103.

Gorlovoy P, Larionov S, Pham T T H, et al. Accumulation of tau
induced in neurites by microglial proinflammatory mediators. FASEB
J, 2009, 23(8):2502-2513.

Liddelow S A, Barres B A. Reactive astrocytes: Production, function,
and therapeutic potential. Immunity, 2017, 46(6):957-967.

Saresella M, La Rosa F, Piancone F, et al. The NLRP3 and NLRP1
inflammasomes are activated in Alzheimer’ s disease. Mol Neurodegener,
2016, 11:23.

Arranz A M, De Strooper B. The role of astroglia in Alzheimer’ s
disease: Pathophysiology and clinical implications. Lancet Neurol,
2019, 18(4):406-414.

Jay T R, von Saucken V E, Landreth G E. TREM2 in
neurodegenerative diseases. Mol Neurodegener, 2017, 12(1):56.

Boyd R J, Avramopoulos D, Jantzie L L, et al. Neuroinflammation
represents a common theme amongst genetic and environmental risk
factors for Alzheimer and Parkinson diseases. J Neuroinflammation,
2022, 19(1):223.

Sofroniew M V, Vinters H V. Astrocytes: Biology and pathology. Acta
Neuropathol, 2010, 119(1):7-35.

Liddelow S, Barres B. SnapShot: Astrocytes in health and disease. Cell,

1033



2024 B ANB FEIUHEE  *Vol.26 Nod

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

1034

2015, 162(5):1170-1170.el.

Thal D R, Schultz C, Dehghani F, et al. Amyloid B —protein (AB)-
containing astrocytes are located preferentially near N-—terminal-
truncated AR deposits in the human entorhinal cortex. Acta Neuropathol,
2000, 100(6):608-617.

Liddelow S A, Guttenplan K A, Clarke L E, et al. Neurotoxic reactive
astrocytes are induced by activated microglia. Nature, 2017, 541(7638):
481-487.

Zamanian J L, Xu L J, Foo L C, et al. Genomic analysis of reactive
astrogliosis. J Neurosci, 2012, 32(18):6391-6410.

Lian H, Yang L, Cole A, et al. NFkB-activated astroglial release of
complement C3 compromises neuronal morphology and function
associated with Alzheimer’s disease. Neuron, 2015, 85(1):101-115.
Venegas C, Kumar S, Franklin B S, et al. Microglia—derived ASC
specks cross—seed amyloid— [ in Alzheimer’ s disease. Nature, 2017,
552(7685):355-361.

Zhang Y D, Zhao Y, Zhang J, et al. Mechanisms of NLRP3
inflammasome activation: Its role in the treatment of alzheimer’ s
disease. Neurochem Res, 2020, 45(11):2560-2572.

Lamkanfi M, Dixit V M. Mechanisms and functions of inflammasomes.
Cell, 2014, 157(5):1013-1022.

Song L M, Pei L, Yao S L, et al. NLRP3 inflammasome in neurological
diseases, from functions to therapies. Front Cell Neurosci, 2017, 11:63.
He Y, Hara H, Nafiez G. Mechanism and regulation of NLRP3
inflammasome activation. Trends Biochem Sci, 2016, 41(12): 1012~
1021.

Tejera D, Mercan D, Sanchez—Caro ] M, et al. Systemic inflammation
impairs microglial AP clearance through NLRP3 inflammasome.
EMBO J, 2019, 38(17):e101064.

Lu M, Sun XL, Qiao C, et al. Uncoupling protein 2 deficiency
aggravates astrocytic endoplasmic reticulum stress and nod-like
receptor protein 3 inflammasome activation. Neurobiol Aging, 2014,
35(2):421-430.

Garg A D, Kaczmarek A, Krysko O, et al. ER stress=Trends Mol Med.
Trends in Molecular Medicine, 2012, 18(10):589-598.

Zhang K Z, Kaufman R J. From endoplasmic-reticulum stress to the
inflammatory response. Nature, 2008, 454(7203):455-462.

Cardoso S M, Empadinhas N. The microbiome—mitochondria dance in
prodromal parkinson’s disease. Front Physiol, 2018, 9:471.

Xu Y, Shen J, Ran Z H. Emerging views of mitophagy in immunity and
autoimmune diseases. Autophagy, 2020, 16(1):3-17.

Hoyt L R, Randall M J, Ather J L, et al. Mitochondrial ROS induced by
chronic ethanol exposure promote hyper—activation of the NLRP3
inflammasome. Redox Biol, 2017, 12:883-896.

Xie L S, Liu Y, Zhang N, et al. Electroacupuncture improves M2
microglia polarization and Glia anti-inflammation of Hippocampus in
alzheimer’s disease. Front Neurosci, 2021, 15:689629.

RN, R, E R, & LT Toll BEZ K 4/8% I T -« B A5 53 45
o0 G R BT 2R R R A /I B A AR AL R TL AR . BRI BIE 5,

61

62

63

64

65

66

67

68

69

70

71

72

74

75

2023, 48(6):525-532.

ZRITEE, RSk, WA, 5. SCGm i 1L-33/ST2 3 B2 3k Bl /R 2
B T /N B ST AR M 1) M2 07 T A L BHRIESE, 1-10 [2024-01-
19] https://doi.org/10.13702/j.1000-0607.20220877.

Li Y J, Jiang J, Tang Q S, et al. Microglia TREM2: A potential role in
the mechanism of action of electroacupuncture in an Alzheimer’ s
disease animal model. Neural Plast, 2020, 2020:1-8.

Zheng X Y, Lin W J, Jiang Y M, et al. Electroacupuncture ameliorates
beta—amyloid pathology and cognitive impairment in Alzheimer disease
via a novel mechanism involving activation of TFEB (transcription
factor EB). Autophagy, 2021, 17(11):3833-3847.

Kamphuis W, Middeldorp J, Kooijman L, et al. Glial fibrillary acidic
protein isoform expression in plaque related astrogliosis in Alzheimer’
s disease. Neurobiol Aging, 2014, 35(3):492-510.

BT AR PR DA AD R RO DI BE Y LA AE AL B 5T . e
Br: TP AP B 2GR 22 A8, 2021,

Wang F, Zhong H X, Li X Y, et al. Electroacupuncture attenuates
reference memory impairment associated with astrocytic NDRG2
suppression in APP/PS1 transgenic mice. Mol Neurobiol, 2014, 50(2):
305-313.

BSOS P IR R LB B R R B R A i A A
JE PR A S L WL B2 R 2R L 248 3, 2016.

Wang X, Li Z L, Li C R, et al. Electroacupuncture with Bushen Jiannao
improves cognitive deficits in senescence—accelerated mouse prone 8
mice by inhibiting neuroinflammation. J Tradit Chin Med, 2020, 40(5):
812-819.

Xu A P, Tang Y S, Zeng Q T, et al. Electroacupuncture enhances
cognition by promoting brain glucose metabolism and inhibiting
inflammation in the APP/PS1 mouse model of alzheimer’s disease: A
pilot study. J Alzheimers Dis, 2020, 77(1):387-400.

AT, A SLa, R, AR R IS R BTG APP/PST /IR
BT B )2 /N BT AT M TNF - 35 B 520 . AL R - R 24
AL, 2016, 18(8):1327-1333.

TR . M8 =77 i I s B R i B e ik DAL/ I BRI T AR L
HIAFE . R at: At B2 R AR L 24 8 3, 2017.

Fh, B, TR, . LR AD KR IR RE 1 K
AR IL-18 IL-2 FIkAREmT . 4T % 243K, 2016, 35(7):870-875.
BEAAM, JE35, FRH, 4 . SET TLR4/NF-«B/NLRP3 3 B4 i
Boy 7 % T8 SR 9 /0> Bl DA R R ik 4 52 R L R F YL 2022, 47(7):
565-572.

TS, BOR, S ERE, 55 S5 T RhoA/ROCK G FE#4 = ATkt &
ARSIIR /N L2 2T AL B S fl T BB PR RS2 R . BT RIS, 2021, 46(8):
635-641.

Li G M, Zeng L. R, Cheng H Y, et al. Acupuncture administration
improves cognitive functions and alleviates inflammation and nuclear
damage by regulating phosphatidylinositol 3 kinase (PI3K)/
phosphoinositol-dependent kinase 1 (PDK1)/movel protein kinase C
(nPKC)/rac 1 signaling pathway in senescence—accelerated prone 8

(SAM-P8) mice. Med Sci Monit, 2019, 25:4082-4093.

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



EARERNSEAR-PENIA * R RZR

76 Wang Y, Zheng A N, Yang H, et al. “Olfactory three-needle” 80 JHLIAE, EIN IS, A I . L E X BT R P TR R AR RN B A VAT AR
acupuncture enhances synaptic function in AB1-42—induced Alzheimer’s FRALUH] . AL EE2Y, 2022, 41(2):136-140.
disease via activating PI3K/AKT/GSK-3p signaling pathway. J Integr 81 Li K, Shi G Q, Zhao Y, et al. Electroacupuncture ameliorates
Neurosci, 2021, 20(1):55. neuroinflammation-mediated cognitive deficits through inhibition of

77 EZE, TIE, SRALEE, 55 BT G R BRI IR P it BRI R BB IR T F B AR NLRP3 in Presenilinl/2 conditional double knockout mice. Neural
A SR ST . I AN 9248 PR 2 2%k, 2020, 19(8):819-822. Plast, 2021, 2021:8814616.

78 FE LS. AT B APP/PS1 /I NLRP3 Je A /MA 11 42 AE AL il B 5 . 82 IREE, BT, Rk, 55 . AD SR R HAH DR b P4 i
Jeat: QR B2 A RS, 2021. FEHERE . PIE LA R 2R, 2022, 32(8):145-154.

79 UiEHAL, MOBRE, WE T SC, S . R HL AT X BT IR 2RI R /)N BRI 83 Brosseron F, Maass A, Kleineidam L, et al. Soluble TAM receptors
SJCACRE 15 M S AE FHLH] . b st A BE 25 K2R 2R, 2023, 46(1): sAXL and sTyro3 predict structural and functional protection in
132-140. Alzheimer’s disease. Neuron, 2022, 110(6):1009-1022.e4.

Relationship Between Neuroinflammation and Alzheimer’s Disease and the Regulatory

Mechanism of Acupuncture and Moxibustion

LEI Lu', LYU Peiran', ZHAO Yao', LIANG Yue', QIAO Haifa', LIU Qi'; ZHANG Ning'
(Acupuncture and Tuina School, Shaanxi University of Traditional Chinese Medicine, Xianyang 712046, China)

Abstract: Alzheimer’s disease (AD) is a common neurodegenerative disease. Neuroinflammation is one of the important
pathological mechanisms of AD. The generation of AD neuroinflammation is closely associated with AR deposition, Tau
phosphorylation, glial polarization and activation of inflammasome. Acupuncture and moxibustion have such effect on
the improvement of AD neuroinflammation, which can relieve neuroinflammation by regulating the polarization of
microglia and astrocytes, reducing the release of inflammatory mediators, so as to delay the pathological process of AD.
This article reviews the neuroinflammatory mechanism of AD and the research progress of acupuncture and moxibustion
regulating AD neuroinflammation, in order to provide a theoretical basis and idea reference for the clinical and basic
research of acupuncture and moxibustion in the prevention and treatment of AD.

Keywords: Acupuncture, Alzheimer's disease (AD), Neuroinflammation, Research progress
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