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I- Summary

Magnetic Resonance Imaging (MRI) is one of the most rapidly advancing diagnostic
imaging tools today. Various types of acoustic noise are produced during the operation of
MR systems. The problems associated with acoustic noise for patients and healthcare
workers include simple annoyance, difficulties in verbal communication, heightened
anxiety, temporary hearing loss, and potential permanent hearing impairment. Acoustic
noise may pose a particular hazard to specific patient groups who may be at increased risk.

This study aimed to investigate the potential MRI sound adverse effects on some
biophysical (dielectric properties) and biochemical (blood glucose level, malondialdehyde
and superoxide dismutase in the brain) parameters of mice. Exploring there was correlation
between MRI sound power and the severity of these parameters.

In this work the following materials and methods were used:

e The actual sound arise from MRI system (closed type 1.5T) were recorded using
microphone attached to laptop, then saved on mp3 device which then connected to loud
speaker. The noise source intensity was adjusted to be 90, 100 and 121 dB at the loud
speaker using sound level meter device.

e Anechoic chamber was designed and performed to insulate the sound. Illumination and
ventilation were taken into account upon design. All the exposures were performed
inside it.

e The animals used were 40 mice divided to 4 groups each of ten mice, classified as the
following:

e Control group (GpA): remained in the anechoic chamber for two hours daily for a
week without exposure to any noise.

e Experimental group (GpB1): exposed to sound intensity of 121 dB for 2 hours
daily for a week.

e Experimental group (GpB2): exposed to sound intensity of its actual value 100 dB
for 2 hours daily for a week.

¢ Experimental group (GpB3): exposed to sound intensity of 90 dB for 2 hours daily
for a week.

After exposure period, mice were sacrificed and blood samples were withdrawn to
determine:

- Total and differential white blood cells (WBCs) count.
- Blood glocuse level.

- Brain tissues disected, and devided into two portions, one portion for the dielectric
measurements and the other portion was homogenized for determination of:

¢ Brain superoxide dismutase activity to indicate the oxidative stress state.
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¢ Brain malondialdehyde concentration to assess the lipid peroxidation state in brain
cell membrane.

The results of the present work are:

1- Significant increase in blood glucose level in all experimental groups as compared
with control group.

2- Significant increase in total blood WBCs and blood platelets count in all experimental
groups as compared with control group.

3- Significant decrease in hematology markers (Hb, Ht, RBCs, MCV, MCH and MCHC)
in all experimental groups as compared with control group

4- Significant decrease in brain superoxide dismutase activity in all experimental groups
as compared with control group.

5- Significant increase in brain malondialdehyde concentration in all experimental groups
as compared with control group.

6- Changes in the dielectric properties (conductivity and permittivity) in all experimental
groups as compared with control group, and the degree of depressed center and the
maximum values of the real conductivity and permittivity depend on the noise
intensities.

II. Conclusions:

Depending on the present work results, we can conclude that acoustic noise that
produced during the operation of MR systems have direct and clear effect on:

e The biochemical parameters (MDA levels, superoxide dismutase activity, and blood
glucose level).

Blood glucose level.

Total WBCs count.

Oxidative stress state.

The dielectric properties of brain tissue.

Recommendation:

The simplest and least expensive means of preventing problems associated with
acoustic noise during MR procedures is to encourage the routine use of disposable earplugs
or headphones. Earplugs, when properly used, can abate noise by 10 to 30 dB, which is
usually an adequate amount of sound attenuation for the MR environment. The use of
earplugs typically provides a sufficient decrease in acoustic noise that, in turn, is capable of
preventing hearing problems.
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