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Abstract : Objective To analyze the relationship between polymorphisms of the actin —binding protein TRIOBP gene and
noise—induced hearing loss (NIHL), so as to explore the genetic mechanisms underlying the occurrence of NIHL. Methods
Noise —exposed workers who had undergone occupational health screening at several automobile manufacturing plants in
Guangzhou from January to December 2020 were studied through a case—control study design, the noise —exposed workers
with binaural high—frequency hearing thresholds above 25 dB (A) were selected as the high frequency hearing loss group,
while those with hearing thresholds below 25 dB  (A) in any binaural frequency band (500, 1 000, 2 000, 3 000, 4 000, 6 000 Hz)
based on matching variables such as age, noise exposure level and job position were selected as the control group. There
were 234 subjects in each group. The general information, occupational history, personal history, previous disease history,

physical examination results and fasting whole blood samples of the subjects were collected. Blood samples from both
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groups of workers were sequenced for single nucleotide polymorphisms of the TRIOBP gene, and conditional logistic

regression was used to show the genetic variation in TRIOBP in relation to susceptibility to NIHL. Results Univariate

analysis showed that more workers in the high frequency hearing loss group had been exposed to mixed solvents and had

prolonged sleep than those in the control group (P < 0.05); more workers in the control group than those in the high

frequency hearing loss case group had auditory system symptoms, ALT abnormalities and LDL-C abnormalities (P < 0.05).

Conditional logistic regression analysis showed that the five SNPs of TRIOBP gene were not the influencing factors of NIHL

susceptibility

(P > 0.05). Conclusions Mixed solvent exposure, sleep time, auditory system symptoms, abnormal ALT and

LDL-C may be influential factors in noise —induced hearing loss. It cannot be considered that the genetic variation of

TRIOBP is related to the susceptibility of NIHL.
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4821708 o) 98(42.1) 102(43.6) 0.841 1.041(0.700 ~ 1.550)
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19610841 CA 103(44.6) 113(48.5) 0.715 0.924(0.606 ~ 1.411)
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AR IR R AN AL PR Sl Y IR AT R il A
AT TR RGPS A IS A S [R] S BO s kT
Wik o WESERM], PR AR R SO RR B R 7 #R00

— www.oher.com.cn ——



BOp DA SR A% 2023452 A 441 55 1 1)

Occup Health & Emerg Rescue, Feb. 2023 Vol.41 No.l - 65 -

W R TG B AR B (6] g L T 2 R T 7 £ 40
sl S X W 7 P Wy 40 2 1 R AR A A S T 2

AR 5 1 A 2 45 TR 3R WITR A5 195 70 422 fih | B Bl
i) T 56 2R GERE MR L ALT . LDL—C #F A fil 2 M 75
Wy F3 5 25 B R R (P < 0.05) . S XFRELHAR L, 5
BT A 2 ) T IR AR, XS
A ST e IR Al TR G T ) O M S T ) i
Je P f I PR 25 AR AT o B RS 5T ) 2B 4 e, T i 5 I e
Wy I A G o AHOCHF SRR, 76 H At 8 A HEH
S I R W g 458 2R AR 3] 2 v 30T g 464 2% ) W g 5 B
I B ] 42 A G270 W g 40 2Kk T RE AR T R RN 42
i G 01 ) X B 958 M 75 (8 L0, DA T il 2 1 B 45 g 7
F14) 5% W) T P 4 B 207, 8 TS 355 e R[] B G [
Bf LA AT T B 2R G RE R (W ) R B CEERS  HOR )
A BB 235 i R RS R T BRI R A, A SOk R
HIY, TS M 7S R T T 01 A R B R T 6 T D
BN, 82 B E NG A 5T X BEAL A W T RS
iR BRI 58 X G2 2 TR T T B R A, B T H R
SRR AL 2 T BT R GERE IR, T HAF SRR AR A
A ORRRXTEE R AT R AR, AR — AR
ALT F1 LDL-C i 7] 58 55 M 75 PRI J7 451 25 G OC (B2
Sl ALT Al LDL-C 5% MR RAR 22, i H b
I8 NBEBR E FFEAC 5 A/, BT DR i 58 24 1 B 245
BOA R 0F5E

7 I 51 R H A AL R ST R A E D B
M7 AR T I, 57 AAREF B 2 76 B0 09 6 20 M Y Tl v
BT WUsh B 1 GBI 2, TRIOBP 2 — F Il
B AL A EA SR B ATE B FE b &
¥ & AE L, TRIOBP (% = F i % TRIOBP -1,
TRIOBP-4 1 TRIOBP-5 , t#f & 132 F P B 4H i 1)
B eF & S TRIOBP -1 8] DL 5 07 7 M 6 5 A
Pejvakin 454, 5500 S A 27 76 4 35 A1 B o HL AR SR nE
JIGE'; TRIOBP-4 H ¥ Y F-actin 4545, BR T7EN
HEAME & EREIN, BFETLIFEMNRDY
Deiter 4 H, 2 455 6 20 M A2 s o4 R I 1 2 22
& G R = TRIOBP-4 1] DL S8 A2k
/N BL™ 5 3%, TRIOBP -5 X 14 J& #6 2F £ R
[ F—actin A AL W7 52 1 7 19 3 FF 40 i 2 ¢
2L, /NEL TRIOBP-5 itk 25 3 80 41 BEARWIE , 7 A
AR b S, PG T E

TRIOBP $& [H 78 5 A Wr 461 2% 5 W g B 4% v s
RAETAREEAE . A BIEXR A 324 0T ik
FIE W B E AT T 24N 8 T8, KB TRIOBP 1y
WIS 2E 5 ¢.802_805delCAGG, p.GIn268Leufs*610
(HRIME) F ¢.5014G >T, p.CGlyl672%, 23 5§ W

=

TRIOBP-4 \TRIOBP-5 Wi %I'>! | 45 4> FL K] 41 ¢ BRF
5% W, TRIOBP H: 4 1) SNP rs58389158 5 fiii JH -JE
VU BEIF & N R ] AR S PR T ) AR A OG
1558389158 fii T* TRIOBP-4 ,TRIOBP-5 #l TRIOBP-
6 JLF B —NNEFH, 5 SNP 15575679 #:it H %
VIR OC , T 185756795 5 W7 g BRIMEA S& 17 AR5
W) Pk L T 1s58389158 Hl 155756791 W A4 55,
{H & 1558389158 A £F 4 MAF in CHB > 0.05 f fif
SRS 15756791 AN M 5t 4% - il a2 A, Fir LA
WAL A WA Z GG Hr. BTk A
fiff 55 2% B TRIOBP 9 B A% 17 iR 2 A M 55 M 75 1 W
NIVRA K, A5 SRR & B TRIOBP (1) 5
A~ SNP (154821708 . 157284476 154239889 .rs8140207 .
159610841 ) 55 M 75 P Wr 3 2 i) G B AT e 122 B X
(P>0.05), FEATEEZHE 7 /M8 FohtSEL
¥4 R2 AN F 7 FiiF C-AK %) TRIOBP i 48
SN KAl RE T e 5 2 )7 5 19 L 3h B 1 45 A R 28
68, Rt AR Al g R B B R A

AP MAT — LA R Z A SRR R
Ve BT REAFAE A, (1) BFIE X 249 8 Bk T A
RG T ePEde ), (2) AAFEWT S R B T A
AIREC e L HER i o LU FEA R e R, E Bk
7 MAF in CHB > 0.05 (4 5, 7 g2 it HoAtb
[ %2 5l M X REIR H MAF > 0.05 B9 47 5, [R] I, 2A
SNP o7 S A6 H WA A 5 100% , T804 Hdls &
AEK . TR S 5 B KA i, 4k 22 0 16 LAt
(TR TE S REME SNP it — 01T .

ZE LT AEME R TAEREE T, B TR M
PR T 745 2% W RE 5 TR A Ve R L B B R i) A
K T RGER ALT 524 LDL-C #H A L. ™
N BE A & TRIOBP B9 5 4~ SNP (rs4821708,
157284476 . 134239889 . 158140207 .1s9610841) 5 I 75
PR T3 403 5% G S AH O

EERB ARSI BRE TR 1 A 45 vh 2%

5% Lk

(1] AW IS . AT 2 (World report on hearing : executive
summary ) [ R ]. H PR : A A= 4141, 2021.

[2] SKOGSTAD M,JOHANNESSEN H A,TYNES T,et al. Systematic
review of the cardiovascular effects of occupational noise [Jl.
Occup Med(Lond),2016,66(1):10-16.

[3] TESSIER ~-SHERMAN B,GALUSHA D,CANTLEY L F,et al.
Occupational noise exposure and risk of hypertension in an
industrial workforce[ J]. Am J Ind Med,2017,60(12):1031-1038.

[4] RUTHERFORD B R, BREWSTER K,GOLUB J S,et al.

Sensation and psychiatry : linking age —related hearing loss to

—_— www.oher.com.cn —_—



- 66 -

B AR 5 kg 2023 42 1

5541 BT 1

Occup Health & Emerg Rescue, Feb. 2023 Vol.41 No.l

[14

[

[

[

[

[

late-life depression and cognitive decline [J]. Am J Psychiatry ,
2018,175(3):215-224.

B, AR MR R e TN W I R e K i i s e [T ]
Tl DA SO, 2019,45(1) : 65-67.

PYYKKO I,TOPPILA E,ZOU J,et al. Individual susceptibility to
noise—induced hearing loss[ J . Audiol Med,2009,5(1):41-53.
RUAN Y,ZHANG J,MAI S, et al. Role of CASP7 polymorphisms in
noise —induced hearing loss risk in Han Chinese population[]].
Sci Rep,2021,11(1):1803.

HEINONEN-GUZEJEV M,VUORINEN H S,MUSSALO-RAUHAMAA
H,et al. Genetic component of noise sensitivity [J]. Twin Res
Hum Genet, 2005, 8(3):245-249.

SUN F,ZHANG J,CHEN L,et al. Epacl Signaling pathway
mediates the damage and apoptosis of inner ear hair cells after noise
exposure in a rat model[ ] ]. Neuroscience,2021,465:116-127.

LIU Y,AO L,LI Y,et al. The SIRT2 inhibitor AK-7 decreases
cochlear cell apoptosis and attenuates noise—induced hearing loss
[J]. Biochem Biophys Res Commun,2019,509(3):641-646.
XVEL L B IE A, IRV, 55 4 00 (0 36 40 BR A X NI 8 K 79 )
11O SY It T I = o e O a7 o D D KRV A
HE PR 245, 2009, 89 (45) : 3215-3219.

SEIPEL K,OBRIEN S P,lannotti E,et al. Tara,a novel F-
actin binding protein, associates with the Trio guanine nucleotide
exchange factor and regulates actin cytoskeletal organization [] ].
J Cell Sci, 2001, 114(Pt 2):389-399.

KITAJIRI S,SAKAMOTO T,BELYANTSEVA 1 A,et al. Actin—
bundling protein TRIOBP forms resilient rootlets of hair cell
stereocilia essential for hearing [J]. Cell,2010,141 (5):786-
798.

KATSUNO T,BELYANTSEVA I A, Cartagena—Rivera A X, et al.
TRIOBP -5 sculpts stereocilia rootlets and stiffens supporting
cells enabling hearing[ J ]. JCI Insight,2019,4(12):e128561.
SHAHIN H,WALSH T,SOBE T,et al. Mutations in a novel
isoform of TRIOBP that encodes a filamentous —actin binding
protein are DFNB28
hearing loss[J]. Am J Hum Genet,2006,78(1):144-152.
HOFFMANN T J,KEATS B J,YOSHIKAWA N,et al. A large

responsible  for recessive nonsyndromic

genome—wide association study of age—related hearing impairment
using electronic health records [J]. PLoS Genet,2016,12(10):
€1006371.

WELLS H,FREIDIN M B,ZAINUL A F,et al. GWAS identifies
44 independent associated genomic loci for self —reported adult
hearing difficulty in UK biobank [J]. Am J Hum Genet,
2019, 105(4) : 788-802.

e NRILRNE TAER. TSI MIE R A 55 8 %
G W7 GBZ/T 189.8—2007(S ], dbat: AR LA i At 2007.
XIE H W,QIU W,HEYER N J,et al. The use of the kurtosis—
adjusted cumulative noise exposure metric in evaluating the
hearing loss risk for complex noise[J]. Ear Hear,2016,37(3):
312-323.

CONWAY H, SIMMONS J, TALBERT T. The purposes of
occupational medical surveillance in US industry and related

health findings[J 1. J Occup Med, 1993,35(7):670-686.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

BRUSIS T. Aus der gutachtenpraxis: gibt es gehorschidden durch
und/oder  korperschall ? [Jl.
Laryngo—Rhino—Otologie , 2017,96(5) : 316-318.

MORATA T C. Chemical exposure as a risk factor for hearing
loss[J]. ] Occup Environ Med, 2003, 45 (7):676-682.
PEKKARINEN J.
factors : combined effects on hearing [J]. Occup Med, 1995, 10
(3):545-559.

STANBURY M, RAFFERTY A P,ROSENMAN K. Prevalence of

vibrationen , infraschall , ultraschall

Noise , impulse noise , and other physical

hearing loss and work —related noise —induced hearing loss in
Michigan[J ]. J Occup Environ Med,2008,50(1):72-79.

LAO X Q,YU I T,AU D K,et al. Noise exposure and hearing
impairment among Chinese restaurant workers and entertainment
employees in Hong Kong[ J ]. PLoS One,2013,8(8):e70674.
SHARGORODSKY J, CURHAN S G, CURHAN G C,et al.
Change in prevalence of hearing loss in US adolescents [J].
JAMA ,2010,304(7) : 772-778.

NAKAJIMA K, KANDA E, HOSOBUCHI A, et al. Subclinical
hearing loss, longer sleep duration,and cardiometabolic risk
factors in Japanese general population [J]. Int J Otolaryngol,
2014,2014:218218.

RABINOWITZ P M, GALUSHA D,SLADE M D,et al. Organic
solvent exposure and hearing loss in a cohort of aluminium
workers[ ] ]. Occup Environ Med, 2008 ,65(4 ) :230-235.
ASPLUND R. Sleepiness and sleep in elderly subjects with
hearing complaints[J]. Arch Gerontol Geriatr,2003,36(1):93~
99.

WRELIE , Bli /i, Mg 2, S5 B S IR P 1 O g 450 2 B 5 A
R HEWROCR A BT [T I R S e Sk AR R e
2015,29(1):75-78.

ESE N 700 % I R S N i ) AR A o S RO SR E IR
LEFME [T, op T PR AE 2R, 2021, 34(3) : 263-266.
JEL R IR T T R B A R L S AT R AR
WK AT D ] SR SN BERL R, 2019.
KAZMIERCZAK M , KAZMIERCZAK P, PENG A W, et al.
Pejvakin, a candidate stereociliary rootlet protein, regulates hair
cell function in a cell —autonomous manner [J]. J Neurosci,
2017,37(13):3447-3464.

ZAHARIJA B,SAMARD?IJA B,BRADSHAW N J. The TRIOBP

isoforms and their distinct roles in actin stabilization, deafness ,

mental illness, and cancer[ ] ]. Molecules,2020,25(21 ) :4967.

POLLAK A,LECHOWICZ U,MURCIA PIE NKOWSKI V A,et

al. Whole exome sequencing identifies TRIOBP pathogenic
variants as a cause of post—lingual bilateral moderate —to—severe
sensorineural hearing loss [J]. BMC Medical Genetics,2017,18
(1):142.

KABAHUMA R [,SCHUBERT W D,LABUSCHAGNE C,et al.
Elucidation of repeat motifs Rl — and R2 -related TRIOBP
variants in autosomal recessive nonsyndromic hearing loss
DFNB28 among indigenous South African individuals [J]. Mol

Genet Genomic Med,2022,10(10):e2015.

5 B #5 :2022-10-28

— www.oher.com.cn ——



