Asian Case Reports in Otolaryngology V.31l B- SR MEENHFIRF 5T, 2014, 2, 5-9 Hans XM
Published Online June 2014 in Hans. http://www.hanspub.org/journal/acro
http://dx.doi.org/10.12677/acro.2014.22002

Progress in Research on Susceptibility
Genes Associated with Noise-Induced
Hearing Loss

Xinyan Chen?, Fuquan Chen?*

'Ninth Company, Third Battalion, Cadet Brigade, Fourth Military Medical University, Xi’an

2Department of Otolaryngology-Head and Neck Surgery, Xijing Hospital, Fourth Military Medical University,
Xi'an

Email: “chenfq@fmmu.edu.cn

Received: May 2™, 2014; revised: May 25", 2014; accepted: Jun. 1%, 2014

Copyright © 2014 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/

Abstract

Noise-induced hearing loss (NIHL) is one of the most popular professional diseases across
countries. The specific pathogenesis of NIHL is complicated and remains unclear. Now researchers
try to understand NIHL with advanced molecular biological technology, which dives deep into
gene level. This review will try to find out what researchers have found through years of re-
searches.

Keywords

Noise-Induced Hearing Loss (Nihl), Oxidative Stress, Potassium Recycling Pathway Genes, HSP70

}

MR H 2 5 R A E T R R

MRATHE, HRABAR

VIR R AR = LE, i
25 VU ZE 5 KV T B g SR WK STA R, 7 22

Email: *chenfq@fmmu.edu.cn

Weks H . 201445 H2H; & HB: 20144F5H25H; FHHB: 2014486 H1H

CESEE .



http://www.hanspub.org/journal/acro
http://dx.doi.org/10.12677/acro.2014.22002
http://www.hanspub.org
mailto:chenfq@fmmu.edu.cn
http://creativecommons.org/licenses/by/4.0/
mailto:chenfq@fmmu.edu.cn

MSE 7 41 L 3 7 SRR DR B 9 0k

R

k7= 4 H#& (noise-induced hearing loss, NIHL) &1t 5 EBFATHIRNRZ —, HRBHLHE+5E 2,
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1. 53|

I 5 4 H-#2 (noise-induced hearing loss, NIHL) 2 KA FE T =g RISl RIMIr i E. &
LAt S E AT BRI 2 —, A IS T T ARt G A 5 AN T RE O M R
[1]o M B 22 R ER B0 AR LR S PER A R, HEANLE 0 S 40F e R e A i 8. shIREE
R, B2 TR, (FEME e R P R E R, =T 80 dB MIME A i & ReXt AW 7174
P T [2]; MHARRZE, W, Sl e [3] 5 S e M X — gt — e R . T
IR 2k ik, BRA0S A G O RIR AN B AL 73 FKF, X —iR SRR AT O 2 H AT = M H &
FESE R K P 9 R A 0 5 R 0

HORTS2 R B R = A LR LA FL B R, BB PO IR R, #vk s 70 £EA.

2. SN HEE

— R B I B0 R TN AR SR AT Re S T EL A rh R I AU SO ) ) 7 AR (reactive: oxygen species,
ROS), AR )2 nt Bl i) B4 AR 4555, X AT Re R MR A5 1t H 22 R TR LI [4], T = 58 %t [H]
ROS 77 A= HH S R R 1 AT 5%

[@] ROS P A AR R E A A 1) BB H IRACEAR IR, 46 A H Ik # B (glutathione
S-transferase, GST), &t H kit 4 fL ¥ (glutathione peroxidase, GPX), %t H kit J5fiE (glutathione
reductase, GSR)%5. 2) MR ALIHE T fid S AL A P45 Al AH OCBRESE IR, 0 I & B (catalase, CAT), 4
BB ALY S AL g 1(superoxide dismutase 1-Cu/Zn, SOD1), Z&kifAia% ik E4bEs 2(superoxide dismut-
ase 2-mitochondrial, SOD2), IfiLi# %4 B 2(serum para-oxonase/arylesterase 2, PON2)%s

X P S il A O ik DA 3] M 5 P 8 2 TR PR 00 R T AN TR, (BT I — S mff FE AR OGS T 48 e —
Z AR BAH — 2.

Fortunato %% A} SOD A1 PON £ Mg 75 1k B35 rp T A 4% O FHEEAT 10 7E[5], ARATTANRAT &3ilig)
IEEL T TR A ARUER 94 44 29~58 % BT IE RN 2. AL AT F1 ARG, IX 94 4 BAEERL T T KA 20
B, PR T 92.4 (4.1) dB HYCAEIREE, JRAERAHE AW ORGP & . X TN NI EE N 43
M, FREARE AL, ) AR i R0 €6 3% 5 R (DHPLC) % SOD2 FE Kl #4773 4, PON1 (Q192R and M55L)
H1 PON2 (S311C)Jk [ 17 2 25 £ I 2 1 PCR AN ) iy B A kAT 43 # « 45 5 7% PON2 (SC + CC) [OR =
5.01; 95% Cl, 1.11~22.54], SOD2 IVS3-23T/G F1 1VS3-60T/G (OR = 5.09; 95% Cl, 1.27~20.47), F#(OR =
1.22; 95% Cl, 1.09~1.36), Wi XH(OR = 49.49; 95% CI, 5.09~480.66) 1k 7 1 H. & (NIHL) & 5. PONL (QQ +
RR)AI PONL (LL)JU I A K0 52 A A 1
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Konings %5 A % 10 20 (catalase) 5 K] CAT DL K AN ] Wk 7 7K~ 5 0 7 1 B8 2 ) 1D % R kAT T F
F[6], N T AT T fif CAT HIZAMEFME S R ZMIMCR, PHAFIEN T 12 DML TR 2 A
(SNPs) LA K 4 /> Hifk 7Y (haplotypes), XJ TAET-M IS (1) 205 4%+ H1 685 443 =257 TiAT 7 404,
SEREOR: EEGEABEFR, B 2 SNP AL, 732 rsd494024 Fl rs475043, 5 NFEXT M 5 11 5y stk AN [
BEYIKR, FBSTAFR AR, XA RS 25, rs494024 T /K T 75 (<85
dB) & MF T, G EEEFBEMA T AG, MaAESGEE MR ELZ W GG. 1T &S /KF (=92 dB)
DRI AR S ISR, T Jk B DR RS S Al ) - GG, 1 E By i 2R R AU TE 2 W, AG:; 15475043 5 rs494024
ZRTEB AL PAFEE EBAP T (LD), 0 e M L G M 4 BB R, (HJZ rs475043 X1
AN[FI KT (e 75 IR B0 1R 22 S PR A Gi it 24 o FEP S ANBEH, 45 5 4> SNP 7 45, 4352 rs564250.
rs1001179. rs494024. rs12273124. rs475043. rs475043 5 rsd494024 1 55 [ It 76 B+ NBErR gl oe e L,
ANFEIIAE, FERE AT, 30X 2 /> SNP A7 s AEARKCF A KPS 2 4 TR R I A St B L2
PE; rs564250. rs1001179 PHANAL s 7E i KT M 25 A T BRI H [REG /K 11 75 S5 AR AH S B 100, T FEAIG
KPR 2644 R, rs564250 5y FE N £ WA CT, 1 rs1001179 S/ FH LN A E L Wl GG; 1 %
T 1512273124, TEmKFEERE R AR N REE Z A SR L, SRR EE BT AA.

7E Liu ZE NIIBEFE (7], 2400 445k A o [ mE 75 2 G ) 10 TP BN o %, s T AT
N[ (e 7 R iR K, AR TR 2 3 4H <85 dB(A), 700 A; 85 dB(A)~, 1100 A: 92 dB(A)~, 350 A.
T LA IR T 3453 R B G He SR 10%1 5 J8 0 10010 5 B, TR IMAE b ), &
%t SOD2 #: K _E 1 rs2842980, rs5746136, rs2758331, rs4880 Al rs5746092 SNP f7 547 T 70hfr. 455%
7N rs4880 (SOD2V16ASNP) k(1) CT HF B [Ag = B &G 5% V)X R, FE, 765 H4HIX 5 4 SNP
B AGCCG H A2 I 2. v T4 & FR 4L .

3. BB TRIEEEER

B B R AR AZ N IR R B O B T, BRI L N, BANMAATE RS R T
A “HRES TG [8]. S Tl RF e 5 ek B4, 2 h— RPN NS, 1
MAELCH R B A 3 NN, W 7S PRI . I PG AR 1) RS, B 40 B IE
WINRE 2, TTRER & PRI IR, IR BN S F I fE 0 St h R, AR
RS DR W 75 T g 45 4 2 Sk (R 9 R R 9 T O

B2 VER & KCNEL, KCNQ1, KCNQ4.

L. Van Laer 55 A% 1100 443K F 5t - Hr AR S L IX (& 48 T RRER) T AT T ASII[9]. 31X 1100
% TR (35 & LA T, 35~50 %, 50 % LA )73 1l 3 4, 78 b BLAils |, Ak 75 7K~ (/N T 85 dBA, 86~91
dBA, KT 92 dBA, 8 /MK, 5 RIFE)KARN %5324, HIL9H. XX 9HAN, 7rnl 10%H 5
A PR H A 10% A &) M YEE R TN R 0. 45 R R KCNEL ZE A1) =4~ SNP {7 25
(rs2070358, rs1805127, rs1805128)fA% R, KCNQL Al [ — I EIA7 15 (rs163171) AR 7 LL & KCNQ4
(1) — A~ J= A7 R (p.HA55Q) 48 5t [Rl g e M H B 2 [RIFAE U)K &R . KCNEL M gmfE #0551l iE (1) g iR
Az, T KCNQL 2 [H il 8 & FI8IE o WAL, RAATE - HH R IA Jo 4 B i A4 Re R (1 TAE .
S3AT T AR B Fd s T B D R S BT A B R L [10].

4. #R=ER 70 EFE(HSP70)

PRTCE F 70 &S RIAAE NIRRT I E S, EXT TR EAR SN, I BUEE E R
L, AEARIL I RS DL R I R M BLIR S 1 70 SRIAIBE N, XA R e R B

O,
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FREE T WA R, ] DURII SR sl B 1 RIA MBI, 33X B4R DR E R [11] . PRI SRR SR )
S R = D]t B0 1) AN, 0 KT R S R G SRR 2 B . AR T R ) 4 A R TR R — 4 HSP70-1,
HSP70-2 F1 HSP70-hom, X =4 K DK A AN [E] (B 7L

Yang 25 AN E AR KGR EA T (P EHALE 194 4T A(132 L5, 62 &tk 7, xt
HSP70-1 [t rs1043618 fi7 s, HSP70-2 1] rs1062581 47 i 1 HSP70-hom 1] rs2227956 {7 xi ¥ 28 K] 22 745 14 i3t
171 53HT[12]0 S5 RN, HSP70-1 eI 7E R 75 1t H- 25 5 28 A1k HE 2H 2 1) 10 5 DR RN 455 B R 1) 22 7
HREGIERE L KT HSP70-2 JE[K, +1267B/B J: 8 R 71 M 75 1 F 3% 55 35 (9.79%) H B AR 2 LE X 1R
4(3.0%) 1, fH& 3 FE R RS BRI 22 R AN B3 XFF HSP70-hom JE[R, M s v .22 58 2 Rt
R ZH 2 [A) 5 DR R RN S5 A B PR A 28 AL . AEIX — IR IR A e b, w50 IR A &I HSP70-1, HSP70-2 i
HSP70-hom 5 -1 75 14 B8 5 PR R SR AR L, (FUR VR IR T B4R % GGC Al GGT [RIMe P HAZR 2 [ A
EEVIM KR

4k Yang %8 A\ 2 J& , Konings %5 A% i S o 2 55 10 X (1) 1261 44 5% 8% 1M 75 R 19 TN BA KOG % 2% 1) 3860
R TS T LT TR, AT 4G, XA 206 % T AR 238 23 == T AWM ILFEEAT T
IyHr, RIS & HSP70-1 ) rs1043618, HSP70-2 f¥) rs1061581 A1 HSP70-hom ] rs2227956[13]. {2
AT T ARFEPIZE R . X HSP70-1, HSP70-2 Al HSP70-hom [¥) SNP [0 BTt KB, Hi L N FEFEA
() HSP70-1, HSP70-2 Fi1 HSP70-hom (] SNP [R5 P4 B8 2 i) 1) SR A Gu it 2% 5 U T =2 NBFRE
A HSP70-hom ) SNP [F]M s PR 2 2 [A] (1) RO A G it 22 2 W o TR TSR R o T R 0, i Y
CGT TEXGi T NBEREA T . HfRT GAC 7ESG LRI 22 NBEREA Y, R 7 1 22 R SR B R ih 8 L
(17, {HEHARR GGC F GGT fEIX AN NBEFEA A 1 = XA K
5. IhNG;

Lk 3 AL FE 2 AN RN RS SR TT 1, 1 I Ry 52 SNP A7 s 1 JAR R FUMR 75 1 HE A 1
FAAE D IR o (HRSCIR AP — 80T, BLdn, FEACEDN, FrEtxt o NHEEURR, el g —2dk
HE DRI PR 3R (U R 0 4 ) To v HE R 4545 . S B IR, A B AT AU I BE A B B G vt 2 7 iRl B SR I
PR AR AR A, T BAR BB F B 4i 7t

MR VEH E R M R A%, WAL BERISRE TR — M, H AT P B R
TAHLEIA VIR 2+ A R . X — R4 R A RBEER . 0 TR SR K SR pe R e 70 2
DR = T A 26 T 75 PR B2 O IE TR 1 A P 1k B R R A LR o S 0 BT B BT L R A A )
TGt 07 SORMT ST 75 PE B e 5 AR S R AP A ORI, BRI B IR A BIME N T AL
LA IR A, FSE b E AT —J7 I TR REIA BRI ACE IR AIEA R AR . it — RN
THURIRIRT ST, AR GE it 2 B iR, 2 IR0 & PR H 2 RO ALEI ) 508, X ZERAEZATA
HAEB 7 T AEMBARAE ME 2 195577, Iw I B IR S LRt A SR 1

B
AURRE H [ 28 B SRR 2 42 (81271069) TR B -
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