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[ Abstract ] Alzheimer's disease (AD)is a neurological disorder that poses a serious threat to the health of
the elderly population, with the incidence increasing every year and no cure available. It is of great significance
to conduct in-depth research on the pathogenic causative mechanisms and to seek preventive and curative
strategies. Neuroinflammation is considered to be an important pathological feature and cause of AD, and
microRNAs (miRNAs) can affect upstream, midstream, and downstream factors associated with the Toll-like

receptor 4 (TLR4) signaling pathway to regulate the level of neuroinflammation in the body. Numerous studies
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have shown that miRNAs as well as the TLR4 signaling pathway play important roles in neuroinflammation,
and several specific miRNAs, including miR-34a-5p, miR-107-5p, and miR-146a, can target the TLR4
signaling pathway and participate in neuroinflammatory injury in AD. This paper focuses on how miRNAs affect
neuroinflammatory injury in AD by regulating the TLR4 signaling pathway, and summarizes the Chinese and
Western medicine treatment pathways targeting this signaling pathway, with a view to providing new ideas for
AD prevention and treatment.
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miRNA 3 2% B FE 25 5 B0k U TRYT AD A 20T B
FUZEIRZE 0T (S AT S0 TR 25 i
EERWMAR  HETO7 e SRS T 5 TR
XUV, BRI AHTHE SCHR B R PN | 524500 . R, 1630
ST Rk A K I, 5 TR R

2 % X #t

(1] BRORHL4E - SEM A, )48 - Baf3 ) 52, SRR - B3,
S M AT R RS 5 BT AR PR B AR O 1 Meta 73T [ T .
2P SR T A 2023, 23(5): 354-362. DOL: 10.3969/
J.1ssn.1009-6574.2023.05.009.

Yierzhati- Aizezi, Falide+Atabieke, Nafeisha-Bake, et al.

Association between Helicobacter pylori infection and Alzheimer



2T SRR DA 20254F 2 H 20 H A5 25 555 2 Journal of Neuroscience and Mental Health, February 20, 2025, Vol.25, No.2 - 149 -

[6]

disease : a Meta-analysis| J ]. Journal of Neuroscience and Mental
Health, 2023, 23(5): 354-362.

Rostagno AA. Pathogenesis of Alzheimer's disease[ J ]. Int J Mol
Sci, 2022, 24(1): 107. DOI: 10.3390/ijms24010107.

GBD 2019 Dementia Forecasting Collaborators. Estimation of the
global prevalence of dementia in 2019 and forecasted prevalence
in 2050: an analysis for the Global Burden of Disease Study
2019 [ J ]. Lancet Public Health, 2022, 7(2): e105-e125. DOI:
10.1016/S2468-2667(21)00249-8.

BT, SR NE, ¥ 30, 5 B T TLR4/NF- k B/NLRP3 il
B R RS LIS AD K BRI 28 28 E B A T B2 LR [ ]
W FP 2 2R, 2023, 48(3): 770-777. DOI: 10.19540/j.cnki.
¢jemm.20221014.704.

Huang LP, Lu LH, Yang XY, et al. Effect of Erjing Pills on
alleviating neuroinflammation of AD rats based on TLR4/NF-
k B/NLRP3 pathway and its mechanism[ J ]. China Journal of
Chinese Materia Medica, 2023, 48(3): 770-777.

Leitner GR, Wenzel TJ, Marshall N, et al. Targeting toll-like
receptor 4 to modulate neuroinflammation in central nervous
system disorders[ J |. Expert Opin Ther Targets, 2019, 23(10):
865-882. DOI: 10.1080/14728222.2019.1676416.

Do, AL, AP, AF . SRE RN Y microRNAs M FEAE TLR
fe SRR LT ]85 B4R, 2013, 34(7):
782-786. DOI: 10.3724/SP.J.1008.2013.00782.

Fang J, Du L, Fu H, et al. MicroRNAs in inflammatory response
and their regulatory role in TLR signalling pathway[ J |. Acad J
Sec Mil Med Univ, 2013, 34(7): 782-786.

Zhang N, Li WW, Lv CM, et al. miR-16-5p and miR-19b-
3p prevent amyloid B -induced injury by targeting BACE1 in
SH-SYSY cells[ J ]. Neuroreport, 2020, 31(3): 205-212. DOI:
10.1097/WNR.0000000000001379.

WA, EHE, SR, % TLR4 {5538 HAH 9 miRNAs 7E R
iE SOSERT PR BE R [ ) ] RHEBE 24, 2017, 45(7): 771-
776. DOI: 10.11958/20170207.

Li RY, Xiang XH, Zhang B, et al. Research progress of TLR4
signaling pathway related miRNAs in inflammatory response[ J |.
Tianjin Medicine Journal , 2017, 45(7): 771-776.

IR, 5K, B2, 55 .miRNA 55 B /R 9 B3R & L AR
FAERIBTIIERE [ 1] #2015 S TR, 2022, 17(2): 85-
88. DOI: 10.16780/j.cnki.sjssgncj.20210560.

Al-Ghraiybah NF, Wang J, Alkhalifa AE, et al. Glial cell-
mediated neuroinflammation in Alzheimer's diseasel J ]. Int J Mol
Sci0, 2022, 23(18): 10572. DOI: 10.3390/ijms231810572.
R, RED, ®n . RIUR TN - /N B i Y 3 BAE
B PRI ZJAE TR [T ] 20k, 2018,
41(4): 464-467. DOI: 10.3969/j.issn.1001-1633.2018.04.022.
Han H, Wu CY, Yuan Y. Progress in the interaction of astrocytes
and microglia and its mediated inflammatory response[ J ].
Chinese Journal of Anatomy, 2018, 41(4): 464-467.

T2, KNG, AR, 55 BT T 4t BT LA b R B
RS AR P IR [T ). Az R, 2023, 35(12): 1669-
1677. DOI: 10.13376/j.cbls/2023182.

Yang MH, Liu H, Tong PG, et al. The role of astrocyte in
development and maintenance of the blood brain barrier[ J |.
Chinese Bulletin of Life Sciences, 2023, 35(12): 1669-1677.
Wang S, Colonna M. Microglia in Alzheimer’s disease: a target
for immunotherapy[ J ]. J Leukoc Biol, 2019, 106(1): 219-227.
DOI: 10.1002/JLB.MR0O818-319R.

BHARE, B2, TR, A5 R J5T 20 A B R R R
BYRIFTE R [ 1 ). 1) BF 2 2 4R (B2 D, 2023, 44(5): 740-
746. DOI: 10.12289/}.issn.1008-0392.22434.

[15]

[22]

[23]

[24]

Hu CP, Tao FZ, Wang C, et al. The roles of astrocytes in
Alzheimer's disease[ J ] .Journal of Tongji University (Medical
Science), 2023, 44(5): 740-746.

Hampel H, Caraci F, Cuello AC, et al. A path toward precision
medicine for neuroinflammatory mechanisms in Alzheimer's
disease[ J |. Front Immunol, 2020, 11: 456. DOI: 10.3389/
fimmu.2020.00456.

Heneka MT, Carson MJ, El Khoury J, et al. Neuroinflammation
in Alzheimer's disease[ J |. Lancet Neurol, 2015, 14(4): 388-
405. DOI: 10.1016/S1474-4422(15)70016-5.

Zhang H, Wei W, Zhao M, et al. Interaction between A B and
tau in the pathogenesis of Alzheimer's disease[ J ]. Int J Biol Sci,
2021, 17(9): 2181-2192. DOI: 10.7150/ijbs.57078.

Wang D, Chen F, Han Z, et al. Relationship between amyloid- 3
deposition and blood-brain barrier dysfunction in Alzheimer's
disease[ J |. Front Cell Neurosci, 2021, 15: 695479. DOI.:
10.3389/fncel.2021.695479.

TRE, BY5, (5, & BRI B 5 Ak B R
Bt e [ ] BIHRR, 2024, 15(4): 192-196. DOL:
10.12015/issn.1674-8034.2024.04.032.

Wang BB, Luo Y, Bai Y, et al. Progress in imaging research on
the blood-brain barrier associated with Alzheimer's disease[ J ].
Chin J Magn Reson Imaging, 2024, 15(4): 192-196.

Lyman M, Lloyd DG, Ji X, et al. Neuroinflammation: the role and
(‘,onsequenﬂes[ J 1. Neurosci Res, 2014, 79: 1-12. DOI: 10.1016/
j-neures.2013.10.004.

Song M, Jin J, Lim JE, et al. TLR4 mutation reduces microglial
activation, increases A 3 deposits and exacerbates cognitive
deficits in a mouse model of Alzheimer's disease[ J ]. J
Neuroinflammation, 2011, 8: 92. DOI: 10.1186/1742-2094-8-92.
YuY,Ye RD. Microglial A B receptors in Alzheimer's diseasel J 1.
Cell Mol Neurobiol, 2015, 35(1): 71-83. DOI: 10.1007/s10571-
014-0101-6.

Cui W, Sun C, Ma Y, et al. Inhibition of TLR4 induces M2
microglial polarization and provides neuroprotection via the
NLRP3 inflammasome in Alzheimer's diseasel J ]. Front
Neurosci, 2020, 14: 444. DOI: 10.3389/fnins.2020.00444.
SRAL, B H Toll BE 32 R 5 i ZR AT PR IR AT S RS [ ) .
WML, 2023, 9(2): 175-180. DOL: 10.3969/j.issn.2096-0387.
2023.02.040.

Zhang W, Zeng CX. Research advances in toll-like receptor
and neurodegenerative diseases[ J ]. Biological Chemical
Engineering, 2023, 9(2): 175-180.

XA BRI, REDSE miRNA G BRI se st 1],
FHHEE,2015,42(12):3186-3191. DOI: 10.16431/j.cnki. 1671-
7236.2015.12.012.

Zhao JW, Chen GR, Wu HG. Research progress on miRNA
biosynthetic pathways[ J J. China Animal Husbandry &
Veterinary Medicine, 2015, 42(12): 3186-3191.

Dexheimer PJ, Cochella L. MicroRNAs: from mechanism to
organism[ J 1. Front Cell Dev Biol, 2020, 8: 409. DOI: 10.3389/
fcell.2020.00409.

Akgiil B, Stadler PF, Hawkins LJ, et al. 44 current challenges in
miRNomics[ J ]. Methods Mol Biol, 2022, 2257 423-438. DOI:
10.1007/978-1-0716-1170-8_19.

Meng JX, Zhang Y, Saman D, et al. Hyperphosphorylated
tau self-assembles into amorphous aggregates eliciting TLR4-
dependent respnnses[ J 1. Nat Commun, 2022, 13(1): 2692. DOI :
10.1038/541467-022-30461-x.



-+ 150 -

[29]

[37]

[41]

[42]

[43]

A2 SAE AT LA 202542 H 20 H 5525 %5 2 Journal of Neuroscience and Mental Health,, February 20, 2025, Vol.25, No.2

Pampuscenko K, Morkuniene R, Krasauskas L, et al. Extracellular
tau stimulates phagocytosis of living neurons by activated microglia
via Toll-like 4 receptor-NLRP3 inflammasome-caspase-1
signalling axis[ J ]. Sci Rep, 2023 , 13(1): 10813. DOI: 10.1038/
s41598-023-37887-3.

JASE5, ST, TR, 45/ BEAE i _E R miR-137 )
APPRIK AR IR S BRI 1 R e R S [ ). h [ 2
W%, 2021, 41(17): 3766-3770. DOIL: 10.3969/j.issn.1005-9202.
2021.17.038.

Chen ML, Hong CG, Yue T, et al. Inhibition of miR-331-3p
and miR-9-5p ameliorates Alzheimer's disease by enhancing
autophagy[ J ]. Theranostics, 2021, 11(5): 2395-2409. DOI:
10.7150/thno.47408.

Koh HS, Lee S, Lee HJ, et al. Targeting microRNA-485-3p
blocks Alzheimer's disease progression[ J ]. Int ] Mol Sci, 2021,
22(23): 13136. DOI: 10.3390/ijms222313136.

Li S, Poon CH, Zhang Z, et al. MicroRNA-128 suppresses tau
phosphorylation and reduces amyloid-beta accumulation by
inhibiting the expression of GSK3 3, APPBP2, and mTOR in
Alzheimer's disease| J ]. CNS Neurosci Ther, 2023, 29(7): 1848-
1864. DOI: 10.1111/cns.14143.

Liang W, Xie Z, Liao D, et al. Inhibiting microRNA-142-5p
improves learning and memory in Alzheimer's disease rats via
targeted regulation of the PTPN1-mediated Akt pathway[ J .
Brain Res Bull,2023,192:107-114. DOI: 10.1016/.brainresbull.
2022.02.016.

Yang H, Wang H, Andersson U. Targeting inflammation driven
by HMGBI1 [ J 1. Front Immunol, 2020, 11: 484. DOI: 10.3389/
fimmu.2020.00484.

Ren W, Zhao F, Han Y, et al. Muscone improves hypoxia/
reoxygenation (H/R)-induced neuronal injury by blocking HMGB1/
TLR4/NF- k B pathway via modulating microRNA-142 [ ] |.
Peer], 2022, 10: €13523. DOI: 10.7717/peerj.13523.

Xia H, Wang D, Guo X, et al. Catalpol protects against spinal
cord injury in mice through regulating microRNA-142-mediated
HMGB1/TLR4/NF- k B signaling pathway[ J ]. Front Pharmacol,
2021, 11:630222. DOI: 10.3389/fphar.2020.630222.

Zhou Z7, Liu FH, Ma MN, et al. Targeting HMGB1-TLR4

signaling by miR-216a-5p elevation alleviates the inflammatory

behavioral hypersensiiivity[ J]. Neurosci Lett, 2021, 759:

136043. DOI: 10.1016/j.neulet.2021.136043.

Li W, Dong M, Chu L, et al. MicroRNA-451 relieves
inflammation in cerebral ischemia-reperfusion via the Toll-like
receptor 4/MyD88/NF- k B signaling pathway[ J ]. Mol Med Rep,
2019, 20(4): 3043-3054. DOI: 10.3892/mmr.2019.10587.

Zhang XD, Fan QY, Qiu Z, et al. MiR-7 alleviates secondary
inflammatory response of microglia caused by cerebral
hemorrhage through inhibiting TLR4 expression[ J ]. Eur Rev
Med Pharmacol Sci, 2018, 22(17): 5597-5604. DOL: 10.26355/
eurrev_201809_15824.

Sun X, Zhang H. miR-451 elevation relieves inflammatory

pain by suppressing microglial activation-evoked inflammatory

response via targeting TLR4 [ J]. Cell Tissue Res, 2018, 374(3):

487-495. DOI: 10.1007/s00441-018-2898-7.

Guan S, Jin T, Han S, et al. Dihydroartemisinin alleviates morphine-
induced neuroinflammation in BV-2 cells[ J ]. Bioengineered,
2021,12(2):9401-9410. DOI: 10.1080/21655979.2021.1982311.
He G, He Y, Ni H, et al. Dexmedetomidine attenuates

neuroinflammation and microglia activation in LPS-stimulated

[44]

[45]

(48]

[52]

[53]

BV2 microglia cells through targeting circ-Shank3/miR-140-
3p/TLR4 axis| J ]. Eur J Histochem, 2023, 67(3): 3766. DOI:
10.4081/€jh.2023.3766.

Li Z, Wang T, Yu Y. miR-424 inhibits apoptosis and
inflammatory responses induced by sevoflurane through TLR4/
MyD88/NF-«k B pathway[ J 1. BMC Anesthesiol, 2022, 22(1):
52. DOI: 10.1186/s12871-022-01590-z.

EWk, F&, B HE, 5598 o HUd FLE o S0 W A 5 miR-
1462 %8 K BRIt L2 5 2 o S E 5 I g s [0 ). o [ i 3
PR 22 7%, 2023, 42(11): 889-898. DOI: 10.3969/.issn.1000~
6710.2023.11.007.

Wang L, Yan D, Xia RJ, et al. Effects of exercise preconditioning
on the inflammatory response of rats after ischemic stroke through
exosome-mediated miR-146a[ J |. Chin J Sports Med, 2023, 42
(11): 889-898.

Pl6ciennikowska A, Hromada-Judycka A, Borzgcka K, et al.
Co-operation of TLR4 and raft proteins in LPS-induced pro-
inflammatory signaling{ J 1. Cell Mol Life Sei, 2015, 72(3): 557-
581. DOI: 10.1007/s00018-014-1762-5.

Pajarskiené J, KaSéta V, VaikSnoraité K, et al. MicroRNA-124
acts as a positive regulator of IFN-f signaling in the
lipopolysaccharide-stimulated human microglial cells[ J ]. Int
Immunopharmacol, 2021, 101(Pt A): 108262. DOI : 10.1016/j.intimp.
2021.108262.

Yang G, Zhao Y. Overexpression of miR-146b-5p ameliorates
neonatal hypoxic ischemic encephalopathy by inhibiting IRAK1/
TRAF6/TAK1/NF- o B signaling J ]. Yonsei Med J, 2020, 61(8):
660-669. DOI: 10.3349/ym;.2020.61.8.660.

Lv YN, Ou-Yang AJ, Fu LS. MicroRNA-27a negatively
modulates the inflammatory response in lipopolysaccharide-
stimulated microglia by targeting TLR4 and IRAK4 [J].cCell
Mol Neurobiol, 2017, 37(2): 195-210. DOI: 10.1007/s10571-
016-0361-4.

TRIFRR, oK, SR, A5 AT T R X I P B AL A S
BLRFZNE RHLEHIBETE () ] B2 B2, 2021, 32(7): 1537-
1541.DOI: 10.3969/j.issn.1008-0805.2021.07.01.

Zhang SY, Zhang J, Gao P, et al. The mechanisms for the effect
of triptolide on inflammatory response in endothelial cells[ J ].
Lishizhen Medicine and Materia Medica Research, 2021, 32(7):
1537-1541.

MR, L, IR, S5 A0 R b 3l ik 2E R R
miRNA P NF- « B 5538 B 9 HLHI B 7 [ ) ] v el e A2 e
2R, 2016, 31(4): 388-393. DOI: 10.3969/j.issn.1001-1242.
2016.04.003.

Yao JN, Wang X, Liu WL, et al. The anti-inflammatory
function of miRNA regulation of NF-«k B signaling pathway by
Electroacupuncture on Middle cerebral artery occlusion rats[ J 1.
Chinese Journal of Rehabilitation Medicine, 2016, 31(4): 388-393.
EERE, XUHCOR, BRID, 5. 8 - AP iiidid ik miR-183 B9 3%
IR/ IN R A XU A% [0 ). 38 = RO, 2020,
42(16): 1625-1632. DOT: 10.16016/j.1000-5404.202004017.
Wang YC, Liu JD, Chen S, et al. B -caryophyllene alleviates
ischemic stroke injury by upregulating neuronal miR-183
expression in mice[ J ]. Acta Acad Med Mil Tert, 2020, 42(16):
1625-1632.

e, KR, S5, 45 . MiR-130b 75K T 265 2o
WA AYREM [ ], BREER SRR, 2020, 49(5): 121-126,
135. DOI: 10.11969/j.issn.1673-548X.2020.05.028.



2T SRR DA 20254F 2 H 20 H A5 25 555 2 Journal of Neuroscience and Mental Health, February 20, 2025, Vol.25, No.2 - 151 -

[54]

[55]

[56]

[60]

[61]

[63]

Zhang J, Zhou YG, Shu JB, et al. MiR-130b is down-regulated
in glioma and inhibits angiogenesis[] 1. J Med Res, 2020, 49(5):
121-126, 135.

Lei S, Chen G, Deng L, et al. Upregulation of miR-27b facilitates
apoptosis of TNF- o -stimulated fibroblast-like synovim‘,ytes[ J1.
Yonsei Med I, 2019, 60(6): 585-591. DOI: 10.3349/ymj.
2019.60.6.585.

Chen Y, Zhou X, Wu Y. The miR-26a-5p/IL-6 axis alleviates
sepsis-induced acute kidney injury by inhibiting renal
inflammation[ J |. Ren Fail, 2022, 44(1): 551-561. DOI:
10.1080/0886022X.2022.2056486.

#HER, SRS, %5 E, % miRNAS § 89 TLR4 RAE
5 JE R R S B0 T o B e (0 ] b R B T 2
2, 2022, 39(11): 1495-1502. DOI: 10.13748/j.cnki.issn1007-
7693.2022.11.016.

Jiang GF, Yan CL, An FY, et al. Advances in miRNA-mediated
TLR4 inflammatory signaling pathway in radiation injury[ J |.
Chin J Mod Appl Pharm, 2022, 39(11): 1495-1502.

B, 2 . miRNA 5 TLRs {55 10 H7E 5 Ji) 93 & 26 R T
AR PRI T [T ] Jeat kB2, 2020, 28(6):
355-358.

e, AR, KA .miRNA 5 Toll B 32 A 7E I s A g LAl o
KRBT (1] ES LR, 2013, 28(9): 715-718.
IEA 1, A, TBUA, 58 IR 38 1o 8 4% miR-34a-
Sp RN AN IR T B S ML BN IR T B Rk St o RO LRI [T 1.
b 5t R 2 R 2E 25 4, 2022, 45(1): 53-61. DOIL: 10.3969/
J.1ssn.1006-2157.2022.01.009.

Ji LS, Qin HW, Wang GF, et al. Mechanisms of Dihuang
drink in treating Alzheimer's disease by affecting apoptosis and
inflammatory response through regulating miR-34a-5p[ J ].
Journal of Beijing University of Traditional Chinese Medicine,
2022, 45(1): 53-61.

Hu GJ, Jiang XY, Du SY, et al. miR-107-5p ameliorates
neurological damage, oxidative stress, and immune responses
in mice with Alzheimer's disease by suppressing the Toll-like
receptor 4 (TLR4)/nuclear factor-kappaB(NF- k B) pathway[ J ].
Kaohsiung J Med Sci, 2024, 40(2): 119-130. DOI: 10.1002/
kjm2.12797.

Yang J, Malone F, Go M, et al. Lipopolysaccharide-induced
exosomal miR-146a Is involved in altered expression of
Alzheimer's risk genes via suppression of TLR4 signaling[ 11.J
Mol Neurosci, 2021, 71(6): 1245-1255. DOI: 10.1007/s12031-
020-01750-1.

Akhter R, Shao Y, Shaw M, et al. Regulation of ADAM10 by
miR-140-5p and potential relevance for Alzheimer's diseasel J ].
Neurobiol Aging,2018,63:110-119. DOI: 10.1016/j.neurobiolaging.
2017.11.007.

Li P, Xu Y, Wang B, et al. miR-34a-5p and miR-125b-
5p attenuate A B -induced neurotoxicity through targeting
BACE1 [J ]. J Neurol Sci, 2020, 413: 116793. DOI: 10.1016/
j.jns.2020.116793.

Khodabakhsh P, Bazrgar M, Mohagheghi F, et al. MicroRNA-
140-5p inhibitor attenuates memory impairment induced by
amyloid- 8 oligomer in vivo possibly through Pin1 regulation[ J |.
CNS Neurosci Ther, 2023, 29(1): 91-103. DOI: 10.1111/cns.13980.
Butovsky O, Jedrychowski MP, Moore CS, et al. Identification of
a unique TGF- B -dependent molecular and functional signature
in micrnglia[]}. Nat Neurosci, 2014, 17(1): 131-43. DOI:
10.1038/nn.3599.

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[74]

[75]

[76]

[77]

[78]

Ouyang Q, Liu K, Zhu Q, et al. Brain-penetration and neuron-
targeting DNA nanoflowers co-delivering miR-124 and rutin for
synergistic therapy of Alzheimer's diseasel J ]. Small, 2022, 18
(14): €2107534. DOI: 10.1002/sml1.202107534.

Ge X, Guo M, Hu T, et al. Increased microglial exosomal miR-
124-3p alleviates neurodegeneration and improves cognitive
outcome after rmTBI[ J |. Mol Ther, 2020, 28(2): 503-522. DOI
10.1016/j.ymthe.2019.11.017.

Wang X, Liu D, Huang HZ, et al. A novel microRNA-124/
PTPN1 signal pathway mediates synaptic and memory deficits in
Alzheimer’s disease| J |. Biol Psychiatry, 2018, 83 (5): 395-405.
DOI: 10.1016/j.biopsych.2017.07.023.

Banzhaf-Strathmann J, Benito E, May S, et al. MicroRNA-
125b induces tau hyperphosphorylation and cognitive deficits in
Alzheimer’s disease[ J |. EMBO J, 2014, 33(15): 1667-1680.
DOI: 10.15252/emhj.201387576.

Hou TY, Zhou Y, Zhu LS, et al. Correcting abnormalities in
miR-124/PTPN1 signaling rescues tau pathology in Alzheimer's
disease[ J ]. J Neurochem, 2020, 154(4): 441-457. DOI:
10.1111/jnc.14961.

WangS,Cui Y,XuJ, et al. miR-140-5p attenuates neuroinflammation
and brain injury in rats following intracerebral hemorrhage by
targeting TLR4 [ J ]. Inflammation, 2019, 42(5): 1869-1877.
DOI: 10.1007/510753-019-01049-3.

Qiu L, Cai Y, Geng Y, et al. Mesenchymal stem cell-derived
extracellular vesicles attenuate tPA-induced blood-brain barrier
disruption in murine ischemic stroke models[ J ]. Acta Biomater,
2022, 154: 424-442. DOI: 10.1016/j.actbio.2022.10.022.

Yang C, Sui G, Wang L, et al. MiR-124 prevents the microglial
proinflammatory response by inhibiting the activities of TLR4 and
downstream NLRP3 in palmitic acid-treated BV2 cells[ J ].J Mol
Neurosci, 2022, 72(3): 496-506. DOI: 10.1007/s12031-021-
01921-8.

Yang L, Wu H, Yang F, et al. Identification of candidate genes
and pathways in dexmedetomidine-induced neuroprotection in
rats using RNA sequencing and bioinformatics analysis| J . Ann
Palliat Med, 2021, 10(1): 372-384. DOI: 10.21037/apm-20-
2346.

Suo L, Wang M. Dexmedetomidine attenuates oxygen-glucose
deprivation/reperfusion-induced inflammation through the miR-
17-5p/TLR4/NF-k B axis[ J ]. BMC Anesthesiol, 2022, 22(1):
126. DOI: 10.1186/s12871-022-01661-1.

Wei W, Sun Z, He S, et al. Protective role of dexmedetomidine
against sevoflurane-induced postoperative cognitive dysfunction
via the microRNA-129/TLR4 axis[ J ]. J Clin Neurosci, 2021,
92:89-97. DOI: 10.1016/j.jocn.2021.07.057.

El-Sahar AE, Shiha NA, El Sayed NS, et al. Alogliptin attenuates
lipopolysaccharide-induced neuroinflammation in mice through
modulation of TLR4/MYD88/NF- k B and miRNA-155/SOCS-1
signaling pathways[ J ]. Int J Neuropsychopharmacol, 2021,
24(2): 158-169. DOI: 10.1093/ijnp/pyaa078.

HSCHE, FARTF, BB, 55 . i 25 bl JR B 1o Ve F B
FHURIBTFEHER [T ]. iy, 2022, 53(10): 3195-3208. DOI:
10.7501/j.issn.0253-2670.2022.10.030.

Tian WG, Wang CF, Chen JP, et al. Research progress on
anti-Alzheimer's disease and mechanism of traditional Chinese
medicine[ J |. Chinese Traditional and Herbal Drugs, 2022, 53
(10): 3195-3208.



- 152 -

[79]

[80]

[85]

[86]

[87]

[88]

[89]

A2 SAE AT LA 202542 H 20 H 5525 %5 2 Journal of Neuroscience and Mental Health,, February 20, 2025, Vol.25, No.2

FKHE, sk, FLAER . A S 2T R 2 O A E L F
FEHER [ ) ] R 2GRS 5528k, 2023, 37(2): 92-97. DOL:
10.13728/j.1673-6427.2023.02.018.

Zhang YY, Zhang W, Kong DZ. Research progress on the
neuroprotective mechanism of ginsenoside Rd[ J ]. Research and
Practice on Chinese Medicines, 2023, 37(2): 92-97.

Wang D, Zhao S, Pan J, et al. Ginsenoside Rbl attenuates
microglia activation to improve spinal cord injury via microRNA-
130b-5p/TLR4/NF-k B axis[ J ]. J Cell Physiol, 2021, 236(3):
2144-2155. DOI: 10.1002/jep.30001.

PRI TN, BRAL K, A 2 B BEE B R SO A KA
TCIIRERIBTSEHE I [ ) ] P B AR 2R, 2021, 41(4): 887-
891. DOI: 10.3969/j.issn.1005-9202.2021.04.064.

Cui Y, Song HT, Zhang P, et al. Curcumin protects PC12 cells
from a high glucose-induced inflammatory response by regulating
the miR-218-5p/TLR4 axig J |. Medicine (Baltimore), 2022, 101
(40): €30967. DOI : 10.1097/MD.0000000000030967.

Xie P, Deng M, Sun Q, et al. Curcumin protects BV2 cells
against lipopolysaccharide-induced injury via adjusting the miR-
362-3p/TLR4 axis[ J ]. Mol Biol Rep, 2020, 47(6): 4199-4208.
DOI: 10.1007/s11033-020-05543-y.

Song J, Li N, Xia Y, et al. Arctigenin confers neuroprotection
against mechanical trauma injury in human neuroblastoma SH-
SYSY cells by regulating miRNA-16 and miRNA-199a expression
to alleviate inflammation| J ]. J Mol Neurosci, 2016, 60(1): 115-
129. DOI: 10.1007/512031-016-0784-x.

Wu D, Jin L, Huang X, et al. Arctigenin: pharmacology,
total synthesis, and progress in structure modification[ J ].
J Enzyme Inhib Med Chem, 2022, 37(1): 2452-2477. DOI:
10.1080/14756366.2022.2115035.

FICHE, AT, PR, 4 A8 T TLR4/MyD88/NF- k B
T S5 0 T R A TR 2R 5 T AT O R TR TR R BB A A 2
HRRE R[] v 1 24 32 3 4, 2023, 39(1): 83-89. DOI:
10.12360/CPB202204021.

Yu WJ, Yang M, He CX, et al. Baicalin inhibits streptozotocin-
induced neuroinflammation in Alzheimer's disease rat model by
TLR4/MyD88/NF-«k B pathway[ T 1. Chinese Pharmacological
Bulletin, 2023, 39(1): 83-89.

Jiang T, Xu S, Shen Y, et al. Genistein attenuates isoflurane-
induced neuroinflammation by inhibiting TLR4-mediated
microglial-polarization in vivo and in vitro[ J 1. J Inflamm Res,
2021, 14:2587-2600. DOI: 10.2147/JIR.S304336.

THES, P, TR, 55 PR M R IR SR
95 P A SN A F SAILR BB s itk e [ T 1 h 2 253 Sl K,
2021, 37(6): 227-231. DOI : 10.13412/j.cnki.zyyl.20210617.001.
Ming L, Ba ZS, Huang NQ, et al. Research progress on the
effects and mechanisms of main active ingredients in epimedium
on the inflammatory response in Alzheimer's diseases[ J ].
Pharmacology and Clinics of Chinese Materia Medica, 2021, 37
(6): 227-231.

FER, GRS, L5 E, % IEFHET miR-93 FlmiR-140-
5p 45 B TLR4/MyD88/NF- « B 53 4 4 12C6+ 48 51 F &
ot A BAFALA [ 1. rhAe R BE 257535, 2023, 38(2): 805-
810.

Jiang GF, Yan CL, An FY, et al. Protective mechanism of
Huangqi Decoction based on the TLR4/MyD88/NF- k B signaling
pathway mediated by miR-93 and miR-140-5p on hypothalamic
injury caused by 12C6+ radiation[ J . CJTCMP, 2023, 38(2):
805-810.

FRPE, BT, RAE L T BT R SR R B
A miR-103a-3p K HA T 1) Tau 2B (ARERRALASEM [T ). b

[97]

[99]

[100]

[101]

i EZG {5 E 24, 2021, 28(2): 62-68. DOI: 10.19879/j.cnki.
1005-5304.202007309.
Wang XB, Zhao Y, Yuan XX. Effects of Anshen Dingzhi
prescription on miR-103a-3p and its mediated phosphorylation
of tau protein in hippocampus of Alzheimer disease rats[ J ].
Chinese Journal of Information on TCM, 2021, 28(2): 62-68.
Tk, XA, A, & B RAETRYT PR SRR B9 i
HLT ] LT hEZRE, 2024, 51(4): 158-161. DOT: 10.13192/
j.issn.1000-1719.2024.04.001.
Fang CL, Liu Q, Zhao YQ, et al. Value of acupuncture and
moxibustion in treatment of Alzheimer's disease[ J |. Liaoning
Journal of Traditional Chinese Medicine, 2024, 51(4): 158-161.
B AR T 45 B AR A T R L TR VA T IR AT ) 35t E
IPROWEE L) ] NS R R 2y, 2023, 42(4): 131-132. DOI:
10.16040/}.cnki.cn15-1101.2023.04.028.
Wang L, Yang JW, Lin LT, et al. Acupuncture attenuates
inflammation in microglia of vascular dementia rats by inhibiting
miR-93-mediated TLR4/MyD88/NF- k B signaling palhway[ J1.
Oxid Med Cell Longev, 2020, 2020: 8253904. DOI: 10.1155/
2020/8253904.
3, Tkl 3R, B4R, 55 A5 38 gl %t A B 1-42155 F: BT /R %
T8 BRI K B 2 1B A28 ) Bl B RAEARE s ma [T ] h
[Hiz sh %245, 2018, 37(8): 676-684. DOI: 10.3969/j.issn.
1000-6710.2018.08.007.
Fu Y, Zhang YT, Luo X, et al. Effects of aerobic exercise on
learning and memory abilities and hippocampal inflammation of
AD rats induced by A B 1-42[ J | ChinJ Sports Med,2018,37(8):
676-684.
Qu H, Liu R, Chen J, et al. Aerobic exercise inhibits CUMS-
depressed mice hippocampal inflammatory response via activating
hippocampal miR-223/TLR4/MyD88-NF-k B pathway[] 1. Int]
Environ Res Public Health, 2020, 17(8): 2676. DOI: 10.3390/
ijerph17082676.
Markoutsa E, Mayilsamy K, Gulick D, et al. Extracellular
vesicles derived from inflammatory-educated stem cells reverse
brain inflammation-implication of miRNAs[ J ]. Mol Ther, 2022,
30(2): 816-830. DOI: 10.1016/j.ymthe.2021.08.008.
Chivero ET, Liao K, Niu F, et al. Engineered extracellular
vesicles loaded with miR-124 attenuate cocaine-mediated
activation of micmglia[.] 1. Front Cell Dev Biol, 2020, 8: 573.
DOI: 10.3389/fcell.2020.00573.
Xiong L, Sun L, Zhang Y, et al. Exosomes from bone marrow
mesenchymal stem cells can alleviate early brain injury after
subarachnoid hemorrhage through miRNA129-5p-HMGB1
pathway[ J ]. Stem Cells Dev, 2020, 29(4): 212-221. DOI:
10.1089/s¢d.2019.0206.
Deng Y, Chen D, Gao F, et al. Exosomes derived from microRNA-
138-5p-overexpressing bone marrow-derived mesenchymal stem
cells confer neuroprotection to astrocytes following ischemic stroke
via inhibition of LCN2 [ J ]. J Biol Eng, 2019, 13: 71. DOI:
10.1186/s13036-019-0193-0.
Zhang W, Wang Y, Kong Y. Exosomes derived from
mesenchymalstem cells modulate miR-126 to ameliorate
hyperglycemia-induced retinal inflammation via targeting
HMGBI1 [ J ]. Invest Ophthalmol Vis Sci, 2019, 60(1): 294-303.
DOI: 10.1167/i0vs.18-25617.
Zhang Y, Miao Y, Xiong X, et al. Microglial exosomes alleviate
intermittent hypoxia-induced cognitive deficits by suppressing
NLRP3 inflammasome[ J ]. Biol Direct, 2023, 18(1): 29. DOI:
10.1186/513062-023-00387-5.

(ki H 19 . 2024-04-25)

(ARG £



