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! Temporary threshold shifts
2 permanent threshold shifts
% OAEs; Otoacoustic emissions
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8 SPL; Spatial Pulse Length

® ACGIH; American Conference of Governmental Industrial
Hygienists

0 OSHA,; Occupational Safety and Health Administration

1 NIOSH; National Institute for Occupational Safety and Health

12 plexiglass

13 Cool Edit Pro (2-1, 2003-1999)
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! DPOAE; Distortion Products Otoacoustic Emissions
2 Click-ABR

® NIHL; Noise-Induced Hearing Loss

4 Rat

% Albino Wistar

® Declaration of Helsinki
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1 ES-2000s (ES Audio Industrial Co.)

2 Micro lab (Subwoofer M-563 Model, Probit Co.)
® CEL-490 Model

* DPOAE 4000 1/0 Model, Homoth Co.
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! Mitochondrial

2 Glutamate

® Glutation

4 ROS; Reactive Oxygen Species

oy

LT RO R T SN e

U eg)f cBgn 5yt mrm SRS 0008 0812 515 et

-
=)

Ok, N WA VO N BV

—— M

3750 5620 750.0 1125.0 13125 20625 2625.0 3937.5 54375 6562.5
Hz soluw

S3o GBS polie o IUSD 5 ss (2 Sle ¥ S

G 4 S ¥ g ) 903l e Sl 90 50 565 zlagel Jol>

Gl glasalay )0 355 glasel Jol> S50 sl (0305
Jao b agzlge 05,5 5o

0B 599 glrgs! | bol> g0 slabans 5155

2 oS glasel ol (Sae sla S 515 )0 il
s YAYY D slavelas 4 by e o 5 as das 09,5
ol o3l 5 Cdge il ke (g 3 st iogy 35,0 TV,
9 Bl 000 (3=, YATYD dklww) YU slavolus o
o3gasme sl by 9 Y sladlay Cooms 4y o
5 OhSen 5 pleslow addllae )5 0o S lay (S
Csl by an loo L agzlye o) )LSen 5 (g5wge
S VT Y oY lavsls jo Sles ol o 5 i
o calod ay asg Lad (315 55,0 ] 0AMD
55 e o 90 b ol Bedind )3 aslllas bl by,
Sglay any (lgy oo |y 8l 1y 7 e delan jo Oglas cle
Glaoe cplpls ol s addllas 350 Glgu> 4555 4o
50 DIY] eSSy oo S 1 g o ol il
S emslio Dl &) (Sloa> sladisS plo b anlis
dnal> dn pond Blod 5l Sled Oladsd sl gl
3l elemd cdl oo L agalse anlol b aib oo Sl
08 pnS 5l slaelas Coow 4 Sl slaal
G5y 45) |, 4238 Slalllas casllan ol 1 555 oo
=l oy tloizl 655 55 5 6,185 slaaales
oo L agrlye 5l (00 (plpd ol 5 jsand oy
oo plosl Gladlas b S 0wl (aiudlo o
Jdo an 5, ¥ 07wl ] ) Ken 5 )y Lo
ae>bo )9S plal jlaxb cnl )5 (Bgye 0Ly 95eeS
9 9Bl Ol AeS 0 pidncawl g oanSis
Lo 315 sl oly sy alS 5
Sel o Sladl Slalllas )5 555 glrgel Jol> (S0


https://dor.isc.ac/dor/20.1001.1.23455748.1393.2.2.3.8
https://joasi.ir/article-1-38-fa.html

[ Downloaded from joasi.ir on 2025-11-17 ]

[ DOR: 20.1001.1.23455748.1393.2.2.3.8 ]

Gh5S glrgel ol g0 (5o e 3l o0liis] s &) il 1 o b agzlzo G oy 2

IWAY liwwo) 9 3wl 1Y o lods/ pgd Jlw/ ol pf Ol guo (owidigeo (poxil alxo

[8] C.T. Tan, CJ. Hsu, S.Y. Lee, S.H. Liu, S.Y.
Lin-Shiau. “Potentiation of noise-induced
hearing loss by amikacin in guinea pigs,”
Hearing Research, vol. 161, no.1, pp. 72-80,
2001.

[9] T. Rees, L. Duckert. “Hearing Loss and other
Otic Disorders,” Textbook of clinical
occupational and environmental medicine first
edition, WB Saunders Toronto, Elsevier
Health Sciences, pp. 117-123, 1994,

[10] S. Soliman, M. El-Atreby, S. Tawfik, E.
Holail, N. Iskandar, A. Abou-Setta, “The
interaction of whole body vibration and noise
on the cochlea,” International Congress Series,
vol. 1240, pp. 209-216, 2003.

[11] S.A. Moussavi-Najarkola, A. Khavanin, R.
Mirzaee, M. Salehnia, M. Akbari, H. Asilian,
A. Soleimanian. “Study of noise-induced
hearing loss by distortion product otoacoustic
emissions,” Journal of Babol University of
Medical Sciences, vol. 13, no. 5, pp. 34-43,
2011, (in Persian).

[12] P.N. Vassilakis, S.W. Meenderink, P.M.
Narins, “Distortion product otoacoustic
emissions  provide clues to hearing
mechanisms in the frog ear,” Journal of the
Acoustical Society of America, vol. 116, no.
6, pp. 3713-3726, 2004.

[13]S.C. Gad. “Animal Models in Toxicology,”
second edition, New York, Taylor and
Francis, pp. 153-154, 2007.

[14] A.S. Wagstaff, P. Arva. “Hearing loss in
civilian airline and helicopter pilots compared
to air traffic control personnel,” Advanced
Science, Engineering and Medicine, vol. 80,
pp. 857-861, 2009.

[15] L.D. Fechter, C. Gearhart, S. Fulton, J.
Campbell, J. Fisher, K. Na, D. Cocker, A.
Nelson-Miller, P. Moon, B. Pouyatos, “JP-8
jet fuel can promote auditory impairment
resulting from subsequent noise exposure in
rats,” Toxicological Sciences, vol. 98, no. 2,
pp. 510-525, 2007.

[16] L.D. Fechter, C.A. Gearhart, S. Fulton,
“Ototoxic potential of JP-8 and a fischer-
tropsch synthetic jet fuel following subacute
inhalation exposure in rats,” Toxicological
Sciences, vol. 116, no. 1, pp. 239-248, 2010.

[17] M.D. Seidman, M.J. Khan, U. Bai, N.
Shirwany, W.S. Quirk, “Biologic activity of
mitochondrial metabolites on aging and age-
related hearing loss,” American Journal of
Otolaryngology, vol. 21, no. 2, pp. 161-167,
2000.

OA

st 5 g5 (SloJske) sloeisly o aano el
o azg b ogd oo wditiws YU asles b slalos S0

Gl aals ISCi g jlaae 3bod pl slaaisl

o ooly cald &)y S glaesl Jol> (S
o=l 5 Ol eanl Slidios ol pli 5 anils Ll

4 e e Bzl 00 s 50,8 solatul aisS
o3l g 1S olerd Bl el las a5 5 5 o Ll 4SS oyl

D9 s

Sloyud g Sl F
9l a bbb jla8 5 egs—
lady> Codlige (omdige D) 50 0| —ulid) S
Ay (no Bloe (i e (B pole olRdls
WS0ged 5,k andllas (pl plodl o Lo oS LS oIS 5

mled (oo 5lpl 1) (Gloya8 g Sas JLS

&l Caw ppd Y

[1] A.C. Johnson, “The ototoxic effect of toluene
and the influence of noise, acetyl salicylic
acid, or genotype: A study in rats and mice,”
Scandinavian audiology Supplementum, vol.
39, pp. 1-40, 1993.

[2] D.l. Nelson, R.Y. Nelson, M. Concha-
Barrientos, M. Fingerhut, “The burden of
occupational noise-induced hearing loss,”
American Journal of Industrial Medicine, vol.
48, no. 6, pp. 446-458, 2005.

[3] D. Ohlin, “Cost effectiveness of hearing loss
prevention programs,” DTIC Document, 2000.

[4] J.R. Franks, M. Stephenson, C.J. Merry,
“Preventing occupational hearing loss: A
practical guide,” US Department of Health
and Human Services, DHHS (NIOSH)
Publication, pp. 96-110, 1996.

[5] G.D. Chen, L.D. Fechter, “The relationship
between noise-induced hearing loss and hair
cell loss in rats,” Hearing Research, vol. 177,
no. 1, pp. 81-90, 2003.

[6] G.A. Manley, R.R. Fay, A.N. Popper, “Active
processes and otoacoustic emissions in
hearing,” Springer, pp. 1, 2008.

[71 AJ. Hall, M.E. Lutman, “Methods for early
identification of noise-induced hearing loss,”
International Journal of Audiology, vol. 38,
no. 5, pp. 277-280, 1999.


http://www.sciencedirect.com/science/journal/03785955
http://www.sciencedirect.com/science/journal/03785955
http://www.sciencedirect.com/science/article/pii/S0531513103008902
http://toxsci.oxfordjournals.org/
http://toxsci.oxfordjournals.org/
http://www.amjoto.com/
http://www.amjoto.com/
https://dor.isc.ac/dor/20.1001.1.23455748.1393.2.2.3.8
https://joasi.ir/article-1-38-fa.html

[ Downloaded from joasi.ir on 2025-11-17 ]

[ DOR: 20.1001.1.23455748.1393.2.2.3.8 ]

Study of the effect of noise exposure on rat's hearing by Distortion product otoacoustic emissions

Journal of Acoustical Engineering Society of Iran, Vol. 2, No. 2, 2015

Study of the effect of noise exposure on rat's hearing by distortion product
otoacoustic emissions

M. kaydani', A. Khavanin*, M. Akbari®, M. Rezazadeh Azari*, M. Rajabi Bazl’®

1. Dept. of Occupational Health Eng., Faculty of Health, Students Research Committee, Shahid Beheshti Univ. of Medical
Sci.
2. Dept. of Occupational Health Eng., Faculty of Medical Sci., Tarbiat Modares Univ.
3. Dept. of Audiology, Faculty of Rehabilitation, Iran Univ. of Medical Science
4. Dept. of Occupational Health Eng., Faculty of Health, Shahid Beheshti Univ. of Medical Sci.
5 Dept. of Clinical Biochemistry, Faculty of Medical, Shahid Beheshti Univ. of Medical Sci.

Abstract

Noise induced hearing loss remains a significant problem in industry. Temporary or permanent
hearing loss is one of the problems of industrial societies. This research was conducted to study the
effect of noise exposure on rat's hearing by distortion product otoacoustic emissions. This study was
carried out on 14 male albino vistar rats. Animals were divided in two groups, control and
experimental. Experimental group was exposed to 95 SPL noise with standard deviation 1 at 500-8000
Hz for 8 hours per day during 14 days. Distortion product otoacoustic emissions were measured and
compared in days zero, seventeenth, and twentieth. Most levels of distortion product otoacoustic
emissions were observed at frequencies of 3937.5 Hz in days zero, seventeenth and twentieth. Noise
exposure caused reduction in level of DPOAEs as compared to the control group in days seventeenth
(7.93 dB) and twentieth (5.83 dB) in comparison with day zero. Findings indicate that primary noise
exposure causes damage to the hair cells that are responsible for understanding the high frequency

sounds.
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