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N, BEm s EAR R, SF R, MRM S BT RIEY ARHL 5k e T A X, LR A
RFHEFIHRAD)E AR IER EZ—. AXEM T ARHL 5k %0 556948 % M A BALH FF A,
RARL T HREL ARHL 48X A fn Ty SL IR AF 69 77 ik

KR BFNE, AT, LS
hE 4 2S: R749.1; R764.43

HAEFE (Age-related Hearing Loss, ARHL)F)
FRAE AR WT 7 B T (RE ARSI 21 A 35 00 3 ) R
TGRS TR R AR el A AT IR
H, ARHL fEB4E ANBEP IR R, HREEE
WY RO, AR, 60 UL E A EE
ARHL B S 42T 50 %, 80 L) ABERUR R 5
ik 80%. {HAZ, HAART 20% 1) ARHL EHERENS
B ARAR AT

Rl 4Bk Y, ARHL %} 5 ERE A sona s
MY ARHL AMUEBLHWTERERS, K4
FEEENNRMDRE TR, E2 51NN 6k
18 ARHL 5 2RI ERE RS 3 A 5 R R E
3% FE N R B8 5% (Mild  Cognitive Impairment,
MCDF B2 Ty, BE 1. PUTIIEThRE TR,
IR0 RE [ 1S LA BT /R 2% 76 BR 5 (Alzheimer
Disease, AD) A W FERERZ —P. 2020 4EA R
EAEHY, ARHL At AD FE05 % JR 055 A il s X
BN 22—, WS ARHL JRAIEZEfE, AD ARG
RIGFEAR 8%. ARHL HHIEAINRIThRERERTHIA 5
B SIRESZ I AR S B0 A BR ) 55
T ULEAEAH .
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ML TT(Spiral Ganglion Neuron, SGN)#igk, 5%
ShETE ARHL. I FRBF5E B, s oh o 4
ARHL #4F Nt J7 I8 4 N BBUARITh RE R
TR XG40 29 % . — 50X} 85 AAFIYTE 60~83 %
HNEPE ARHL H23 4T CogState Brief Battery(CBB)

Fs BEA: 2022-06—01.

T RFEAR (BT ) Wik http://journallg.nbu.edu.cn/

E2WH: EREHRFFEESE FIE (81971247) ; EFAARIERSTRINE (18ZDA215) 5 WL 2019 F ik i+l (2020C03064 ) ;

T BHE AT 2025”7 EREI (20181ZDYF020172) .

F—1EH: IR (1998- ), B, WESEDIEN, EEWEM0A, FEUI71: N RERETHAESSSR. E-mail: 1h19883089291@163.com
HEMEIER: NE (1977-) , %, WHLTHA, WtBaR, EE6: IAHSIRER TGP %, E-mail: liuyu@nbu.edu.cn



64 TR (BT 2022

IR & B, SR DR R SR A
PATIIREZ BIfFLE B35 R . DhREME AL IR %
(Functional Magnetic Resonance Imaging, FMRI)fJf
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55 AR s 2 A b A 23 e 59 20 R A S E Y AR
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R B R R A — AN B AN R, I AR
FPU A A NFELEF I o] LR ARSI, (R e S
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RS (EHA MCL fil AD Wk EH, 29la
19.61%F142.37 % W N SEAT AP ARHL. Gates %5
MEZFHXPE ARHL 25 58 AD XS T 1 1EH Y
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T 1] 0 v fe LA R A ) R g
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T EE A BRA S EON T RERRT I & A, I,
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BT B8 2 1A A A0 A8 TA S0 ey, 32 o o K i 25 40
A, MHRE ARHL HBEAINhaE?. it
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i, VEGF /K FRARITRESSL B IR A (B-
amyloid Protein, AB)JUR, FH4ifit N H- B4 AR
e 2T HIE 5 DL ORI I Y i, T3
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FHICAL ZE W2 58 HSe M, WTLIAESEE ARHL
FIFABF AR REREE b LA E R/ E DY ARHL
BT FH BT 2% 00 LR IR Rl SR AT, WTRES
ARIPH 1F 4Bk AD HyRRE) T
32 ALFSEHA

Wy hp it FreEat, Wi g8 AR TR
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FEPT N T H SRR b 22 78 XURE S A0 H
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MBS — ek, WP ANT S SRR
B2, N THMFN B0 IE A i 2 ok 3%
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e, LAERH SO RS . il FIETT.

A0 [
. PG|
- ;*, v.. St

f%*ﬁﬁg#u‘iﬁi ARHL ‘

SRITI |

PGC-1 o ! v
/ FN l')CSav )>>>>
%¥/ : | TR
g ‘
miR-29b : ‘
; AT H R
T 8%

B 1 ZEUESINAEGRNEKRIES5ET

BSEHk:

[1] Yamasoba T, Lin F R, Someya S, et al. Current concepts



556 1

B, % BRI ATRERER LR TR R 67

in age-related hearing loss: Epidemiology and mechanistic
pathways[J]. Hearing Research, 2013, 303:30-38.

[2] Rutherford B R, Brewster K, Golub J S, et al. Sensation
and psychiatry: Linking age-related hearing loss to late-
life depression and cognitive decline[J]. The American
Journal of Psychiatry, 2018, 175(3):215-224.

[3] Tawfik K O, Klepper K, Saliba J, et al. Advances in
understanding of presbycusis[J]. Journal of Neuroscience
Research, 2020, 98(9):1685-1697.

(4] JEBR, skte. SEERAHSCTRENT Tk SRR YR RIS
BER)]. HEWT I E AR, 2020, 18(4):287-
291.

[5] Slade K, Plack C J, Nuttall H E. The effects of age-

related hearing loss on the brain and cognitive function[J].

Trends in Neurosciences, 2020, 43(10):810-821.

[6] AREHE, FRAEE, Mg, % BEFEFE AR
WA S A = WE ST )], TR AR BAE R SR, 2020,
39(5):578-581.

[7] Livingston G Huntley J, Sommerlad A, et al. Dementia
prevention, intervention, and care: 2020 report of the
lancet commission[J]. Lancet, 2020, 396(10248):413-446.

[8] Mikkola T M, Polku H, Portegijs E, et al. Self-reported
hearing is associated with time spent out-of-home and
withdrawal from leisure activities in older community-
dwelling adults[J]. Aging Clinical and Experimental
Research, 2016, 28(2):297-302.

[9] Panza F, Solfrizzi V, Logroscino G. Age-related hearing
impairment: A risk factor and frailty marker for dementia
and AD[J]. Nature Reviews Neurology, 2015, 11(3):166-175.

[10] Ludwig A A, Fuchs M, Kruse E, et al. Auditory
processing disorders with and without central auditory
discrimination deficits[J]. Journal of the Association for
Research in Otolaryngology, 2014, 15(3):441-464.

[11] Yuan J, Sun Y, Sang S P, et al. The risk of cognitive
impairment associated with hearing function in older
adults: A pooled analysis of data from eleven studies[J].
Scientific Reports, 2018, 8(1):2137.

[12] Nixon G, Sarant J Z, Tomlin D, et al. The relationship
between peripheral hearing loss and higher order listening
function on cognition in older Australians[J]. Inter-
national Journal of Audiology, 2019, 58(12):933-944.

[13] Peelle J E, Troiani V, Grossman M, et al. Hearing loss in
older adults affects neural systems supporting speech
comprehension[J]. The Journal of Neuroscience, 2011,
31(35):12638-12643.

[14] Peelle J E, Wingtfield A. The neural consequences of

age-related hearing loss[J]. Trends in Neurosciences,

2016, 39(7):486-497.

[15] Yoo M, Kim S, Kim B S, et al. Moderate hearing loss is
related with social frailty in a community-dwelling older
adults: The Korean frailty and aging cohort study
(KFACS)[J]. Archives of Gerontology and Geriatrics,
2019, 83:126-130.

[16] Sardone R, Battista P, Panza F, et al. The age-related
central auditory processing disorder: Silent impairment of
the cognitive ear[J]. Frontiers in Neuroscience, 2019, 13:
619.

[17] Panza F, Lozupone M, Sardone R, et al. Sensorial frailty:
Age-related hearing loss and the risk of cognitive
impairment and dementia in later life[J]. Therapeutic
Advances in Chronic Disease, 2019, 10:1-17.

[18] Gates G A, Anderson M L, McCurry S M, et al. Central
auditory dysfunction as a harbinger of Alzheimer
dementia[J]. Archives of Otolaryngology — Head and
Neck Surgery, 2011, 137(4):390-395.

[19] Sardone R, Battista P, Donghia R, et al. Age-related
central auditory processing disorder, MCI, and dementia
in an older population of southern Italy[J]. Otolaryngology —
Head and Neck Surgery, 2020, 163(2):348-355.

[20] Gates G A, Cobb J L, Linn R T, et al. Central auditory
dysfunction, cognitive dysfunction, and dementia in older
people[J]. Archives of Otolaryngology — Head and Neck
Surgery, 1996, 122(2):161-167.

[21] Chen Y C, Chen H'Y, Jiang L, et al. Presbycusis disrupts
spontaneous activity revealed by resting—State functional
MRI[EB/OL]. [2022-04-28]. https:/pubmed.ncbi.nlm.nih.
20v/29593512/.

[22] Parham K, Lin F R, Coelho D H, et al. Comprehensive
management of presbycusis: Central and peripheral[J].
Otolaryngology — Head and Neck Surgery, 2013, 148(4):
537-539.

[23] ¥aRE, i, XS, & BENHRREED AN
DIREE I S S RER IR USR], TTREE2Y,
2019, 45(12):1205-1208; 1301.

[24] Loughrey D G, Kelly M E, Kelley G A, et al. Association
of age-related hearing loss with cognitive function,
cognitive impairment, and dementia: A systematic review
and meta-analysis[J]. JAMA Otolaryngology — Head and
Neck Surgery, 2018, 144(2):115-126.

[25] Lin F R, Metter E J, O’Brien R J, et al. Hearing loss and
incident dementia[J]. Archives of Neurology, 2011, 68(2):
214-220.

[26] Bowl M R, Dawson S J. The mouse as a model for

age-related hearing loss — A mini-review[J]. Gerontology,



68 TR (BT 2022

2015, 61(2):149-157.

[27] FRRIE. FEREAHSCIET SIS0 N LI RE Y
[T, FPEBUREE A, 2019, 57(5):31-33.

[28] Davies H R, Cadar D, Herbert A, et al. Hearing
impairment and incident dementia: Findings from the
English longitudinal study of ageing[J]. Journal of the
American Geriatrics Society, 2017, 65(9):2074-2081.

(291 Z23CHH, RsEA. FRAHSCVET 1R R SIARRERG H)
AR50 Bt Je (7], v 1) H- 50 W e 15 A P 2 5,
2018, 24(1):83-86.

[30] &, whimim, XL, . BT ICIARIBEDRS
B RERE]. AR HAMEARR, 2021, 19(1):157-161.

[31] Lin F R, Ferrucci L, An Y, et al. Association of hearing
impairment with brain volume changes in older adults[J].
Neurolmage, 2014, 90:84-92.

[32] Ulugut-Erkoyun H, Groot C, Heilbron R, et al. A
clinical-radiological framework of the right temporal
variant of frontotemporal dementia[J]. Brain, 2020,
143(9):2831-2843.

[33] Vanneste S, van Dongen M, de Vree B, et al. Does
enriched acoustic environment in humans abolish chronic
tinnitus clinically and electrophysiologically? A double
blind placebo controlled study[J]. Hearing Research,
2013, 296:141-148.

[34] Belkhiria C, Vergara R C, San Martin S, et al. Insula and
amygdala atrophy are associated with functional
impairment in subjects with presbycusis[J]. Frontiers in
Aging Neuroscience, 2020, 12:102.

[35] Belkhiria C, Vergara R C, San Martin S, et al. Cingulate
cortex atrophy is associated with hearing loss in
presbycusis with cochlear amplifier dysfunction[J].
Frontiers in Aging Neuroscience, 2019, 11:97.

[36] FEFT, FRIRAE, HRED. FALSAEF AN 2%
VIR ]. AR ER R, 2019, 17(5):
777-782.

[37] Kaur A, Webster M R, Marchbank K, et al. SFRP2 in the
aged microenvironment drives melanoma metastasis and
therapy resistance[J]. Nature, 2016, 532(7598):250-254.

[38] Vazquez-Martin A, Corominas-Faja B, Cufi S, et al. The
mitochondrial H'-ATP synthase and the lipogenic
switch[J]. Cell Cycle, 2013, 12(2):207-218.

[39] Xue T, Wei L, Zha D J, et al. miR-29b overexpression
induces cochlear hair cell apoptosis through the
regulation of SIRT1/PGC-1a signaling: Implications for
age-related hearing loss[J]. International Journal of
Molecular Medicine, 2016, 38(5):1387-1394.

[40] Zhang Q, Liu H Z, McGee J, et al. Identifying

microRNAs involved in degeneration of the organ of corti
during age-related hearing loss[J]. PLoS One, 2013, 8(4):
€62786.

[41] Yeung A S, Jin P T, Sweller J. Cognitive load and learner
expertise: Split-attention and redundancy effects in reading
with explanatory notes[J]. Contemporary Educational
Psychology, 1998, 23(1):1-21.

[42] Uchida Y, Sugiura S, Nishita Y, et al. Age-related hearing
loss and cognitive decline — The potential mechanisms
linking the two[J]. Auris Nasus Larynx, 2019, 46(1):1-9.

[43] Golub J S. Brain changes associated with age-related
hearing loss[J]. Current Opinion in Otolaryngology and
Head and Neck Surgery, 2017, 25(5):347-352.

[44] Campbell J, Sharma A. Compensatory changes in cortical
resource allocation in adults with hearing loss[EB/OL].
[2022-04-28]. https://pubmed.ncbi.nlm.nih.gov/24478637/.

[45] Deal J A, Betz J, Yaffe K, et al. Hearing impairment and
incident dementia and cognitive decline in older adults:
The health ABC study[J]. The Journals of Gerontology:
Series A, 2016, 72(5):703-709.

[46] Dawes P, Emsley R, Cruickshanks K J, et al. Hearing loss
and cognition: The role of hearing AIDS, social isolation
and depression[J]. PLoS One, 2015, 10(3):¢0119616.

[47] Mick P, Kawachi I, Lin F R. The association between
hearing loss and social isolation in older adults[J].
Otolaryngology Head and Neck Surgery, 2014, 150(3):
378-384.

[48] Fortunato S, Forli F, Guglielmi V, et al. A review of new
insights on the association between hearing loss and
cognitive decline in ageing[J]. Acta Otorhinolaryngologica
Italica, 2016, 36(3):155-166.

[49] Jorgensen L E, Palmer C V, Pratt S, et al. The effect of
decreased audibility on MMSE performance: A measure
commonly used for diagnosing dementia[J]. Journal of the
American Academy of Audiology, 2016, 27(4):311-323.

[50] Dupuis K, Pichora-Fuller M K, Chasteen A L, et al.
Effects of hearing and vision impairments on the
Montreal cognitive assessment[J]. Neuropsychology,

Development, Section
Neuropsychology and Cognition, 2015, 22(4):413-437.

[51] Manchaiah V, Taylor B, Dockens A L, et al. Applications

of direct-to-consumer hearing devices for adults with

and Cognition B, Aging,

hearing loss: A review[J]. Clinical Interventions in Aging,
2017, 12:859-871.

[52] Cherko M, Hickson L, Bhutta M. Auditory deprivation
and health in the elderly[J]. Maturitas, 2016, 88:52-57.

[53] Palmer C V. A contemporary review of hearing aids[J].



556 1

B, % BRI ATRERER LR TR R 69

The Laryngoscope, 2009, 119(11):2195-2204.

[54] Glick H, Sharma A. Cross-modal plasticity in
developmental and age-related hearing loss: Clinical
implications[J]. Hearing Research, 2017, 343:191-201.

[55] Maharani A, Dawes P, Nazroo J, et al. Longitudinal
relationship between hearing aid use and cognitive
function in older Americans[J]. Journal of the American
Geriatrics Society, 2018, 66(6):1130-1136.

[56] Sinha S, Irani U D, Manchaiah V, et al. LoCHAid: An
ultra-low-cost hearing aid for age-related hearing loss[J].
PLoS One, 2020, 15(9):¢0238922.

[57] Naples J G Ruckenstein M J. Cochlear implant[J].
Otolaryngologic Clinics of North America, 2020, 53(1):
87-102.

[58] Yang Z, Cosetti M. Safety and outcomes of cochlear
implantation in the elderly: A review of recent literature
[J]. Journal of Otology, 2016, 11(1):1-6.

[59] Lane C, Zimmerman K, Agrawal S, et al. Cochlear
implant failures and reimplantation: A 30-year analysis
and literature review[J]. The Laryngoscope, 2020, 130(3):
782-789.

[60] Volter C, Gotze L, Dazert S, et al. Can cochlear implantation
improve neurocognition in the aging population?[J].
Clinical Interventions in Aging, 2018, 13:701-712.

[61] Mosnier I, Vanier A, Bonnard D, et al. Long-term

cognitive prognosis of profoundly deaf older adults after
hearing rehabilitation using cochlear implants[J]. Journal
of the American Geriatrics Society, 2018, 66(8):1553-1561.

[62] Skarzynski H, Lorens A, Piotrowska A, et al. Results of
partial deafness cochlear implantation using various
electrode designs[J]. Audiology & Neuro-Otology, 2009,
14(S1):39-45.

[63] Bot S D, Mackenbach J D, Nijpels G, et al. Association
between social network characteristics and lifestyle
behaviours in adults at risk of diabetes and cardiovascular
disease[J]. PLoS One, 2016, 11(10):0165041.

[64] Mitchell P, Gopinath B, McMahon C M, et al.
Relationship of type 2 diabetes to the prevalence,
incidence and progression of age-related hearing loss[J].
Diabetic Medicine: A Journal of the British Diabetic
Association, 2009, 26(5):483-488.

[65] Zhu X Q, Wang F, Hu H F, et al. Environmental acoustic
enrichment promotes recovery from developmentally
degraded auditory cortical processing[J]. The Journal of
Neuroscience, 2014, 34(16):5406-5415.

[66] Song M K, Kim Y J, Kim S H, et al. Environmental
enrichment modulates silent information regulator 1
(SIRT1) activity to attenuate central presbycusis in a rat
model of normal aging[J]. Experimental Gerontology,
2021, 155:111552.

Research progress on cognitive dysfunction caused by
presbycusis and its treatment

LUO Hu', SHEN Yao’, QIAN Liyin’, LI Xiaofang', RUAN Yu’er', FAN Runyue’,
SI Zizhen’, WANG Kai’, LIU Yu™"
( 1.College of Teacher Education, Ningbo University, Ningbo 315211, China;
2.School of Medicine, Ningbo University, Ningbo 315211, China;
3.Hwa Mei Hospital, University of Chinese Academy of Sciences, Ningbo 315010, China )

Abstract: Presbycusis, also known as age-related hearing loss (ARHL), is one of the most common sensory
deficits in elderly adults. ARHL has been identified as the third leading cause of chronic disability in elderly
adults. It is a progressive hearing impairment that can lead to social isolation, which in turn may result in mental
health. In recent years, more and more studies have shown that ARHL is associated with cognitive decline and
has become one of the risk factors for Alzheimer’s disease. This review summarizes the correlation and
mechanism of ARHL and cognitive impairment. It also reviews the current therapieutic approaches to improve
cognitive impairment associated with ARHL.

Key words: presbycusis; cognitive impairment; non-drug treatment
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