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Abstract

Age-related hearing loss is more common among the elderly. Due to symptoms such as hearing loss
and cognitive impairment, it seriously affects the normal communication and quality of life of the
elderly. As aging becomes more and more serious, the pathogenesis of age-related hearing loss has
been paid more and more attention. This article reviews the pathogenesis of age-related hearing
loss and provides a theoretical basis for the research and treatment of age-related hearing loss.
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1. 518

EAEVE R SO R A SCVENT 0 R B e 1t 2, 22 DA & o 2 M L2, W ) T B SE RE R i) —
HPI, SIERAIEZFENF R . EFEEEFEWI I FERE—EREE, SMEZEZEN
B iR, ERCGHENE. B, SRR AR R SRR . SARE SR R A, TR E S B
IR AL, MBSO EMLERKRE, PE 60 & &L EAOH 1.77 12, HFELSANDR
13.31%, HH1 65 % &L EAT L 8.91% [2]. MIXEEHR T LAE H, S EIELA T 2Rt S PuE K
BB, BTN Cn, EEMERENEERH SN, SZERENHRBERZEE. A
SCIRIE X B B RO T o, N ARSRIE IR S %

ZEMBENBURERARS, WsfteHE R, SNHESE, BT 2 B33k FAE AR A — 850 [3]
Bhr it 1A Gy I L S S ML 51 R RRR R 22 1 O A K

2. iBE 5 R

B RAE BB R RALE R G K. AR, SEEE LG RRMEEE, A5k
SN AL A B R AR [3] o T 25 o e Rt AR E S 5 2 A 1 2 (1 A 2 SRR A O

CDH23 F:[H: 1E R KRR, EAMREM . e I #8577 T 4A BRI [4]. WHoi
B, TEMEE RIS LT, 98D Bl O 41 i Hh B B R 2 S G [ R 4T B2 B4 [5]. CDH23 mr 5]t
LA MR A AL T B - RN R SR G, FLAE A Hr 155 1) B FA0 9 JI5E ) e J7 T 5 8
BVEF[6]. KCNQ4 £:[R: E N4 B FIliE R, AR B 7 LA B T A 72 o G A
EYERFVT W ThEE A EE R . ZRTEHFE R, KCNQ4 SRk T SNP12 AMEH B4 SNP #3R7R H
52 B s By A ORI, 1T HL= AN SNP 3547 T[] — Bt X 38(13kb) [7]. —Z 5. Pl
Ao H LR Bk B2 B AL, 40 NAT2. GSTT1 Al GSTM1. GPX1 i1 SOD1 4. WFsthK, NAT2 @iti&
B RO H 2 351 5 28 AR M R i SV AH SCHR 8] AE/ DR A b, iR GPX1 5 SOD1 & [H 5,
NI AR B R, AR UL T UGBS GPX1 A SOD1 Ik SECEAEEE[9] [10]. KRtz 4,
BTSRRI GRM7. ApoE. GRHL2 &5 J K35 v 1 Ay 45 P 2 (1 3ok A% 5 JBek S TR [11].

3. Rk SAT

LRRIAAE N NARI) “RER )7, 16 ATP S5i% M4 & 5 Thia = EAE .

TESNI S, R 2 IR FUE B A R T | RS ZR i DNA RAE, MBI T:, AR IERN
CAEMF[12]. ERYERE[13])S AW U R I, TEZHENFEP L RiA DNA™T 1B T it i BB AT 1 B 28 1)
JEFR 2 — . YUERAE BT B A (Sirtuin) J& T NADHKH A & LRI, SRT1 #EiER 524 B KEK
JEK R %Y. Hao ZE[1410F 70K BL, SHERAMEIL, ZHEA/NRI SRTL fEHEA. coti 8% Wrat X
FILY N, HRIKBDTEESERM L. Xue 215K, AL R AT RERESR, NS SIRTL
F1 PGC-1o KIEFEML. MAEEMALEH, miR-29b 4 & 2% SIRT1 J& PGC-Lo A4 ilAEH, AT H ELE KL
A5 BT, TMREFR miR-29b J5, SIRTL M2 PGC-1a 7£H: mRNA A2 /K44 Fifl. mIHERT SIRTL &
PGC-1a A fgiEL 7T miR-29b X} Z A VE & A FH[16]. 15 H A% T SIRTL X &2 2 1 B AR EH i
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AR, BT BRI SR SRR E LT R E R, Kujawa ZE[17]R B/ SOD i %
AT, 5 B0 M AR RO i B R AR 45145 ) 8 T2 . Caspase-3 1 4 JH 17 i1 4R 3T 1)
i, PR T K . RE AR (18I XS K BRI %2, K BWL Caspase-3 25 B ¥y & 4k . i 5 32 B , Caspase-3
TR EA T R TP A EEER[19]. thah, —Bm AR SRk e, <@l ini% Caspase ffI3RiA M {2
fEFT P2 [20]. SRR R TFKIR TR G 1R 2, X 7 TH A0 70 R B2 2 S AL .

4. miRNA FIEH TS

Ik, R Z AR, miRNA MRIANESS5EFERAERKE. mRNA 1ER8—2KTEgwmiG /N
RNA, @i i 17 5% 5 mRNA [ffsE YL ABI 3, 25N HAK KB ISR . Pang 5[21]0F 5% B miR-34a
£ AHL Fgaes HE B AR 32400, T B RS2 B0 T BE 2 BT miR-34a #IH] F W EE T ATGIA 5l
f). miR-29b 7£ C57BL/6 /)R A F Mg hid #ik, H miR-290 [ 2Rk e ik B 40 M i1 453 2k AN £Rokii 4 Th fit i
fi$[16]. Weston Z5[22]HF 72 & I miR-182. miR-183 7EMT i FI AT KE EAN ML H KEFRIL, BA (T BT
RERNN . ZERFNRAZSHVER] . 117 H miR-182 5 miR-183 fEZ4E B/ R B IR Al h ik N, S H i
YHM 5% . BRIE 2 Ah, miR-210 it ik et Corti #% 7 FB AL K [23]. Zhang &5 [24T38 i 3 k4 471 4y
T a2/ N BB AL Corti 25+ miRNA Rk s T, B miRNA B85 5177 Corti 2819748
PR, —MBEE = LI miRNA BARETAER, FHEK miRNA WEARAKEH. miRNA
L@ AR AT E T, 2R TR miRNA 35 miR-29. miR-34. miR-141. miR146. miR-203.
miR-429 %, HLIHT-ZHIHE miR-17. miR-181 F1 miR182/183 [25].

mMIRNA fEH#E R AR BT EREEEER, BEEX mRNA BRI (7L, Kk nTsel AR R
THRICY), WA [R) SR AL W 454
5. HHE

AR, SERAH IS BR 1R A2 5 HAB M JOE BB AH DG [26]. SR S AR AH B, Blansh&
RATHEZ R . BEIRIG . B PRBAASE, A RIENLHIN S S . ORI, & A48 2<-6 (IL-6)7K~F T
PAFH SR I 2 45 N R R RIBET- % [27]. Verschuur 25[28]2:H W FE R L, IL-6 A B3N SOREIRA,
R UE S PTVE 9 RAE RIAR B, 1T H LA F8 SRR RIE 52 B R Rt . BEE SEU IS N, TNF-a
R7KF- T ET B TNF-a £E L T i A e SRR SO ERAE « Sl AR AL S5 A0 9 [29] [30]. Joe C.EL R IR
IL-6. TNF-a. NF-kB p65 [f] mRNA 7EH R ERIE, RIESZFEEEM RN A IFA L, SiFRk
AT A R 7 T 1R [31]

Ak, BRI WE AL G SR S AT 8 e R I R AL o
6. INEE

CAEVEF R RN A BRI, U075 KRE RIS LI RN AT T . B 241 2 A0
T, AL AT R B ICO R A AR R A DR S M ROR B R AR A3 2 R R R AR AL
B 2 MU R B, AN T 58 A B AR ARV R I AN K

SEEk
[1] Gates, G.A. and Mills, J.H. (2005) Presbycusis. The Lancet, 366, 1111-1120.
https://doi.org/10.1016/S0140-6736(05)67423-5

[2] He, Z.H., Li, M. and Zou, S.Y. (2019) Protection and Prevention of Age-Related Hearing Loss. Advances in Experi-
mental Medicine and Biology, 1130, 59-71. https://doi.org/10.1007/978-981-13-6123-4 4

DOI: 10.12677/acm.2021.1111709 4843 I IR = =23t e


https://doi.org/10.12677/acm.2021.1111709
https://doi.org/10.1016/S0140-6736(05)67423-5
https://doi.org/10.1007/978-981-13-6123-4_4

PR 3L

[3]
[4]
[5]
[6]
7]
[8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]
[24]
[25]

[26]

fERAdE, A, SKRINE. MR F S AL 7T R [J]. I IHBE 45 & 2% &, 2018, 27(7): 792-795.
Christensen, K., Frederiksen, H. and Hoffman, H.J. (2001) Genetic and Environmental Influences on Self-Reported
Reduced Hearing in the Old and Oldest Old. Journal of the American Geriatrics Society, 49, 1512-1517.
https://doi.org/10.1046/j.1532-5415.2001.4911245.x

Tepass, U., Truong, K. and Godt, D. (2000) Cadherins in Embryonic and Neural Morphogenesis. Nature Reviews Mo-
lecular Cell Biology, 1, 91-100. https://doi.org/10.1038/35040042

Davis, R.R., Kozel, P. and Erway, L.C. (2003) Genetic Influences in Individual Susceptibility to Noise: A Review.
Noise Health, 5, 19-28.

Ramzan, K., Al-Numair, N.S., Al-Ageel, S., et al. (2020) Identification of Novel CDH23 Variants Causing Moderate
to Profound Progressive Nonsyndromic Hearing Loss. Genes (Basel), 11, 1474. https://doi.org/10.3390/genes11121474
Van Eyken, E., Van Laer, L., Fransen, E., et al. (2006) KCNQ4: A Gene for Age-Related Hearing Impairment. Human
Mutation, 27, 1007-1016. https://doi.org/10.1002/humu.20375

Unal, M., Tamer, L., Dogruer, Z.N., et al. (2005) N-Acetyltransferase 2 Gene Polymorphism and Presbycusis. Laryn-
goscope, 115, 2238-2241. https://doi.org/10.1097/01.mlg.0000183694.10583.12

McFadden, S.L., Ohlemiller, K.K,, Ding, D., et al. (2001) The Influence of Superoxide Dismutase and Glutathione Pe-
roxidase Deficiencies on Noise-Induced Hearing Loss in Mice. Noise Health, 3, 49-64.

Ohlemiller, K.K., McFadden, S.L., Ding, D.L., et al. (2000) Targeted Mutation of the Gene for Cellular Glutathione

Peroxidase (Gpx1) Increases Noise-Induced Hearing Loss in Mice. Journal of the Association for Research in Otola-
ryngology, 1, 243-254. https://doi.org/10.1007/s101620010043

EoCvE, BRI, 2R S RS Rm LB A R[] AR R 244K, 2017, 39(1): 132-134.

Yamasoba, T., Lin, F.R., Someya, S., et al. (2013) Current Concepts in Age-Related Hearing Loss: Epidemiology and
Mechanistic Pathways. Hearing Research, 303, 30-38. https://doi.org/10.1016/j.heares.2013.01.021

RS, AR —, MK, AU e T 4 hifk DNA4977 Bk 52 EE KR R[] hAEH BIEER &, 2000(6):
15-18.

Xiong, H., Dai, M., Ou, Y., et al. (2014) SIRT1 Expression in the Cochlea and Auditory Cortex of a Mouse Model of
Age-Related Hearing Loss. Experimental Gerontology, 51, 8-14. https://doi.org/10.1016/j.exger.2013.12.006

Xue, T., Wei, L., Zha, D.J., et al. (2016) miR-29b Overexpression Induces Cochlear Hair Cell Apoptosis through the
Regulation of SIRT1/PGC-1alpha Signaling: Implications for Age-Related Hearing Loss. International Journal of Mo-
lecular Medicine, 38, 1387-1394. https://doi.org/10.3892/ijmm.2016.2735

Kujawa, S.G. and Liberman, M.C. (2006) Acceleration of Age-Related Hearing Loss by Early Noise Exposure: Evi-

dence of a Misspent Youth. Journal of Neuroscience, 26, 2115-2123.
https://doi.org/10.1523/JNEUROSCI.4985-05.2006

RERL, (3%, YRR, XS{H1l. Caspase-3 76K R H W e 2 4N RIA[]. A EH M2 59 b2 2.
7, 2006, 15(5): 547-549.
Tk, ERE. ZEKREBIZEZ T Caspase-3. Calretinin fIFIA[J]. H EHIACEE 4, 2012, 50(14): 13-14.

Du, Z,, Yang, Y., Hu, Y., et al. (2012) A Long-Term High-Fat Diet Increases Oxidative Stress, Mitochondrial Damage
and Apoptosis in the Inner Ear of D-galactose-Induced Aging Rats. Hearing Research, 287, 15-24.
https://doi.org/10.1016/j.heares.2012.04.012

Pang, J.Q., Xiong, H., Lin, P.L., et al. (2017) Activation of miR-34a Impairs Autophagic Flux and Promotes Cochlear
Cell Death via Repressing ATG9A: Implications for Age-Related Hearing Loss. Cell Death & Disease, 8, €3079.
https://doi.org/10.1038/cddis.2017.462

Weston, M.D., Tarang, S., Pierce, M.L., et al. (2018) A Mouse Model of miR-96, miR-182 and miR-183 Misexpres-
sion Implicates miRNAs in Cochlear Cell Fate and Homeostasis. Scientific Reports, 8, Article No. 3569.
https://doi.org/10.1038/s41598-018-21811-1

Riccardi, S., Bergling, S., Sigoillot, F., et al. (2016) MiR-210 Promotes Sensory Hair Cell Formation in the Organ of
Corti. BMC Genomics, 17, Article No. 309. https://doi.org/10.1186/s12864-016-2620-7

Zhang, Q., Liu, H., McGee, J., et al. (2013) Identifying microRNAs Involved in Degeneration of the Organ of Corti
during Age-Related Hearing Loss. PLoS ONE, 8, e62786. https://doi.org/10.1371/journal.pone.0062786

Xu, P., Guo, M. and Hay, B.A. (2004) MicroRNAs and the Regulation of Cell Death. Trends in Genetics, 20, 617-624.
https://doi.org/10.1016/j.tig.2004.09.010

Tracy, R.P. (2003) Emerging Relationships of Inflammation, Cardiovascular Disease and Chronic Diseases of Aging.
International Journal of Obesity and Related Metabolic Disorders, 27, S29-S34. https://doi.org/10.1038/sj.ij0.0802497

DOI: 10.12677/acm.2021.1111709 4844 I P I 25338 2


https://doi.org/10.12677/acm.2021.1111709
https://doi.org/10.1046/j.1532-5415.2001.4911245.x
https://doi.org/10.1038/35040042
https://doi.org/10.3390/genes11121474
https://doi.org/10.1002/humu.20375
https://doi.org/10.1097/01.mlg.0000183694.10583.12
https://doi.org/10.1007/s101620010043
https://doi.org/10.1016/j.heares.2013.01.021
https://doi.org/10.1016/j.exger.2013.12.006
https://doi.org/10.3892/ijmm.2016.2735
https://doi.org/10.1523/JNEUROSCI.4985-05.2006
https://doi.org/10.1016/j.heares.2012.04.012
https://doi.org/10.1038/cddis.2017.462
https://doi.org/10.1038/s41598-018-21811-1
https://doi.org/10.1186/s12864-016-2620-7
https://doi.org/10.1371/journal.pone.0062786
https://doi.org/10.1016/j.tig.2004.09.010
https://doi.org/10.1038/sj.ijo.0802497

PR 3L

[27]

(28]

[29]

[30]

[31]

De Martinis, M., Franceschi, C., Monti, D., et al. (2005) Inflamm-Ageing and Lifelong Antigenic Load as Major De-
terminants of Ageing Rate and Longevity. FEBS Letters, 579, 2035-2039. https://doi.org/10.1016/j.febslet.2005.02.055

Verschuur, C.A., Dowell, A., Syddall, H.E., et al. (2012) Markers of Inflammatory Status Are Associated with Hearing
Threshold in Older People: Findings from the Hertfordshire Ageing Study. Age Ageing, 41, 92-97.
https://doi.org/10.1093/ageing/afr140

Bruunsgaard, H., Andersen-Ranberg, K., Jeune, B., et al. (1999) A High Plasma Concentration of TNF-Alpha Is Asso-
ciated with Dementia in Centenarians. The Journals of Gerontology. Series A, Biological Sciences and Medical Sciences,
54, M357-M364. https://doi.org/10.1093/gerona/54.7.M357

Bruunsgaard, H., Skinhgj, P., Pedersen, A.N., et al. (2000) Ageing, Tumour Necrosis Factor-Alpha (TNF-a) and Athe-
rosclerosis. Clinical & Experimental Immunology, 121, 255-260. https://doi.org/10.1046/j.1365-2249.2000.01281.x

Adams Joe, C. (2002) Clinical Implications of Inflammatory Cytokines in the Cochlea: A Technical Note. Otology &
Neurotology, 23, 316-322. https://doi.org/10.1097/00129492-200205000-00015

DOI: 10.12677/acm.2021.1111709 4845 Il R 125 23k i


https://doi.org/10.12677/acm.2021.1111709
https://doi.org/10.1016/j.febslet.2005.02.055
https://doi.org/10.1093/ageing/afr140
https://doi.org/10.1093/gerona/54.7.M357
https://doi.org/10.1046/j.1365-2249.2000.01281.x
https://doi.org/10.1097/00129492-200205000-00015

	老年性聋发病机制的研究进展
	摘  要
	关键词
	Research Progress on the Pathogenesis of Age-Related Hearing Loss
	Abstract
	Keywords
	1. 引言
	2. 遗传易感性
	3. 线粒体损伤与凋亡
	4. miRNA表达改变
	5. 炎症
	6. 小结
	参考文献

