Journal of Military Medicine
April 2020, Volume 22, Issue 4
Pages: 341-352
%010.30491/JMM.22.4.4

Effects of Co-Exposure to Noise and JP-4 Jet Fuel on Hearing Loss in Rats

Mohammad-Bagher Abdollahi !, Ali Khavanin ?, Hamzeh Mohammadi 3, Somayeh
Farhang Dehghan 4, Masomeh Kaydany **

1 Department of Occupational Health and Safety, Shouahtar Faculty of Medical Sciences, Shouahtar, Iran
2 Department of Occupational Health, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran
3 Department of Occupational Health, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
4 Workplace Health Promotion Research Center, School of Public Health and Safety, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

Received: 13 December 2019 Accepted: 5 July 2020

Abstract

Background and Aim: Autotoxic substances such as JP-4 jet fuel can have negative effects on the auditory
system by the various means such as cochlear dysfunction. The purpose of this study was to investigate the
combined effects of exposure to JP-4 jet fuel and noise on hearing loss in rats, to determine the possible
interference effects of these two risk factors on rat auditory system.

Methods: For this purpose, 24 healthy adult male Wistar albino rats, weighing 230+25 ¢, were selected and
randomly divided into four groups of six. One group was exposed only to noise with a bandwidth of 500-8000 Hz
with a sound pressure level of 95+ 2 dBA and the second group was exposed to JP-4 jet fuel with a concentration
of 1100+10 mg / m® for 8 hours per 14 consecutive days. The third group also experienced both noise and jet fuel
exposure to the same conditions and the fourth group was also considered control. The assessment of hearing
system in male rats was used by Distortion Product Otoacoustic Emissions testing (DPOAE). Changes in the
temporal and permanent distortion emissions (TTSdp and PTSdp) in the frequency range of 0 to 8.5 kHz were
compared between groups.

Results: In the exposed group to noise, the level of temporary and permanent hearing loss was 6.24 and 5.35
dB, respectively. Temporary and permanent hearing loss in rats exposed to jet fuel (JP-4) was measured as 3.02
and 2.85 dB, respectively. In the group co-exposed to noise and jet fuel, permanent and temporary hearing loss
were reported being 13.43 and 12.02 dB, respectively.

Conclusion: The results of the present study showed that independent exposure to noise and jet fuel (JP-4)
can lead to temporary and permanent hearing loss; moreover, there was the stronger effects on auditory system in
co-exposure condition. The exposure to Jet fuel may increase risk for noise adverse effect on hearing loss.
However, more comprehensive research is required to reveal more aspects of the interference effect of co-
exposure noise with different characteristics such as level and frequency and jet fuel with different types and
concentrations.
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