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SUMMARY AND CONCLUSION 

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: 
• 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.  

• 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.  

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

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

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

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After exposure period, mice were sacrificed and blood samples were withdrawn to 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

• 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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١  

XاXا Z[\]^_`a  
ا������  {�ّ���� ا����{���� �� ا���{�� ا�������� ا��{�� و��� أ��{ء ا������ ����ض ا����� ���~{ء  

�{�­² �� ا����� ا��©�© وا����± °� ا��­{ل ا����{���� �®­�{ز وه»ا ª© �¨دي ا����� ا����{����  ¦�{ز ¤{درة �� 
  . أ~�ار ¤¶�� �®���� إ�´ ©ور³ 

¼®�Â ���{°� �� اÁ¤�ات ذات ا����ار�� ¾�� ��¾�ب °��{ و���² ¼«� آ��¹ ��²ف ا���~{ء  ·��{ : ا���~{ء •
 �¶¤ �®Ãن}��Å�¹. ا���©�}  }��Ã �¹��ُ ���}�Ç�° س ا���~{ء  «�ق}�ª ���~�~{ء  إ��ا����ض  أنوª© و¦© . �

ه�{ك ا���Ð� ��Í ا��Ð·���ات ا��Ð¶�� ا��{¦��ÐÃ �Ð      . ا���± ا�©ا�Ï ن°Î©ا إ��د����¹ أو أآ��Ì� �Íة ª© �¨دي  ٨٥ ����ي 
 ���Ð آ{��Ð و���Ð{ ا��Ð·���ات      أو °Î©ا�ÖÐ  و��©رج Ô�~ }��¶² ا���Ó®²± ا���~{ء ���{ ا��·���ات ا������ ا���Ò}¹ة 

  .م و اÚ~«�ا {ت ا�����Ì وا�����¹ا�­�{ز ا�©وري، ا~«�ا {ت ا��� ا��~{، ا���� ����� ��Í ارÌ²{ع ~�Â ا�©م

ا����� ا����{���� ¼Ûل °��ة ا������ ا���� ��¾� � ��{  ���© �� ¦�{ز²ا���~{ء ا������ ا���  ²·���ات
 �»³ ا��Ç{دة ��  ا��·������ Ô��².   ����� ´®Ã دا��{ �Î¹{ ���ع ا���~{ء ¤¶�� ��{دة ²·���اته�  ¦{���¹ ²·���ات

�� ��{آ� °� ا�Ý®Î  ضاا��Á إ�´ ����ى ا���~{ء�� �ÌÃ}�� ا���Ãات و �{ن  {ن  .أ¼�ى وأ��اضو�Ò¨� ه�{ك
 ���Î�� دي  �� ا���ّ�ضِ {ر¹²{ط}Ã د °� درا���{ و²·���ه{ �®��~{ء�¦�� }�  .Ã®´ ا��¶� آ

 bcdedfرات اeijklا:   

 أ��{ا�����¹ و�Ãض  اÁذنÃ®´  ²·���³®��ت وآ��ª ��Ì{س ا���~{ء و�©ى ا�à�� ���}�Ç�Ì ا�Ã Ï² Áض
à�Áا ���}�Ç�Ìو��©ر ا���~{ء ��»ا ا�­�{ز ا� ����}���آ�{ á�~�² Ï² ¼{¤�� ا��Çل ا���� � . �­�{ز ا����� ا�

�­��â� و�©ى ²·��ه{  {���~{ء.  

bXed`Xف اnه:  

ا������  {����� ا����{���� Ã®´  ��  {ء��أ��ت ا��{در ا���� ����� �® ا��·���ات �{ن  إ�´ �ّ©فْ ه»³ ا�©را��²
 ���}�Ç�Ìل ا���� �(ا���اص ا�Çر� )ا��·Ìا� å� æ��� ���}��، ا�¶���� ��Í ���¹ ا���� °� ا�©م و �� ا�����ات ا���

�{ت ا���{دة �âآ�©ة ��Í و����ى  ���Ç�Áا malondialdehyde ، superoxide dismutase �°ان��çÌا� å .
Ôر¹²{ط وآ�Úة ��  ا©Ò أ��{ءا��{در ��تِ ا�  ����}���  .وه»³ ا������ات °� دم و�å ا��çÌانا������  {�ّ���� ا�

 pqiXا rs btn[ju]Xق ا`wXوا pqiXدة اet:  

 ا������ ��©ة  ءا���1.5T (}�Íع ا��َ�®éَ �� ا�( ا����� ا����{���� ا��{در �� ¦�{ز ا�Ï² �َ®�Ì ��­�² ا���ت
27 �Î�ª�¹  د����ل ��Î� Ï ��©ر ا���ت �ª}� ´®Ã ذاآ�ة و�¤�²®�{  ¶� �²��¹� �ا�«� ��­� ����  ­�{ز آ

Ã}�Ç ا���{�Ã ©ر ا���ت ��Ã �°}�� ´®Ãة �������ات �� ��آÂ¹~ Ï² ��. {ت Ã{��� ا�Î©رة�®��ت ����  �
  د�����¹  {����{ل ¦�{ز �ª{س ����ى ا���ت ١٢١أو  ١٠٠أو  ����٩٠ن �ªة ا���~{ء 

 (Sound level Meter) . ا���دد ´®Ã �²��¹ ��¶®�� ��{در ا���~{ء وا����ف�Ï² ا���©ام �­���Ã ��  �ا�æ ا��
  ا�����´ 

�²��Ï و���²± ¾�ف ��Çو�� �²�¤{ �� Ï² Ýا��� ��° ´Ãا����{در �²¤��   {�¹«��  ��ازل �®��ت وا�
��Ã{ت دا¼� ه»³  إ¦�اءوÏ²  إ���{ أو�í~{ءة وا������ �± ��اÃ{ة ��± Ý���² ا���ت ���{ ­�ا������ ��� ا�

  .ا���ف

���{  ٤٠°� ه»³ ا���{�� Ï² ا���©ام �Î² Ï² �² إ��°·رÁ}ت آ}Ã��  أر ± �­

� �Ã��­����Ã: اÁو�´ ا�­�دون  أ��¹ع��©ة �{�Ã{ن ����{ ��©ة  Ï² و~���­ï �° Ïة ا����ض. ا��{ «� ا�
 .~�~{ء

� �Ã��­����Ã : ا�Í{��� ا�­�~�~{ء Ò©�²{  إ�´��Ï و~���­ï �° Ïة ا����ض ð�ï ����ض ا��çÌان °� ه»³ ا�
 .أ��¹عد����¹ ��©ة �{�Ã{ن ����{ ��©ة  ١٢١
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٢  

� �Ã��­����Ã : ا��Í�}Í ا�­�~�~{ء Ò©�²{  إ�´��Ï و~���­ï �° Ïة ا����ض ð�ï ����ض ا��çÌان °� ه»³ ا�
 .أ��¹عد����¹ ��©ة �{�Ã{ن ����{ ��©ة  ١٠٠

� �Ã��­����Ã : ا��ا �� ا�­�~�~{ء Ò©�²{  إ�´��Ï و~���­ï �° Ïة ا����ض ð�ï ����ض ا��çÌان °� ه»³ ا�
 .أ��¹عد����¹ ��©ة �{�Ã{ن ����{ ��©ة  ٩٠

  :ا���{ء °��ة ا������ Ï² إ¦�اء ا��«�ات ا��²ñو �© 

­²��± ��Ã{ت �� دم ا��çÌان �©را�� آ� ��  •:  

١- }��}�� .��Ö¹ ا�­®�آ�ز  {�©م آ�

���  وآ»�Ó ا��á�}Ì ا�©���� ا��© ا��®� ���ات ا�©م ا���¹{ء وا�¶��اء -٢ªرة ر�� . 

• ´²ñا ���� å� :ذ á ا��çÌان وأ¼» ��Ã{ت �� ا�

  : ¦Çء �� �å ا��çÌان وÏ² ²¶���ه{ ��Î{س ا���©ام   -١

���Ç�²   أآ��ÐÐ©ا���ÐÐ �  إ�Ï�ÇÐÐ  .أÐÐ)د��Superoxide dismutaseل   (�ÐÐ¤Áا ���ÐÐ�² ى©ÐÐ� �ÐÐ°���� ÓÐÐوذ�
�~��� .ا�¶�ة °´ ¦�Ï ا��çÌان ا�

ÐÐ»�²´ ا�«�ÐÐÒ}¹� }ÐÐÃ}¹ة ÐÐ� �ÐÐÃ©ى أآ�ÐÐ©ة ا�ÐÐ©ه�ن       وا��ÐÐ�(Malondialdhde) ´ÐÐ{د³ ا��{���©ا�{�©اه�ÐÐ©    .ب
å� .ا������ ���Û{ ا�

  .ا��Çل ا���� {�� ا�­Çء اñ¼� �� ا��å �©را��  -٢

  {|ej}Xا:  

 .�Ï ���²ض ��{��{ �®��~{ء �Ó®² �Ã ا�� ا����~� ����¹ ا�­®�آ�ز °� دم ا��çÌان �®¶�ظï©وث ارÌ²{ع  •

وا��Ì{ض �®¶�ظ °� Ã©د آ�ات ا�©م ، ا��á�}Ì ا�©���� �®�© ا��®� ���ات ا�©م ا���¹{ء و �®¶�ظï©وث ارÌ²{ع  •
 .ا�¶��اء �­��± ا��çÌان ا����~� �®��~{ء

 .�Ï ���²ض ��{��{ �®��~{ء �Ó®² �Ã ا�� ا����~� �®�çÌان����ى �²آ�Ç ا��{���©ه{�© � �®¶�ظ ارÌ²{ع •

��Ã{ت ا��� ô~��² �®��~{ء Ó®² �Ã ا�� أآ��©ا��� �  إ��Ï�Ç®¶�ظ  ���ï  �¹©وث ا��Ì{ض •­�®� Ç�²��� �د��
 .�Ï ���²ض ��{��{ �®��~{ء

��Ã{ت ا��� ô~��² �®��~{ء Ó®² �Ã ا�� ¼�اص���² °�  •­�®� å��Ï ���²ض ��{��{  �ا��Çل ا���� � ����æ ا�
 .�®��~{ء

{|ej}Xا b~�e}t:  

²�Î� ô{ر�� ا���{�æ ا��� ���Ì² }��®Ã }�®�ïا ��»  æ�}³ ا��� àÌ�  é®��² �Î }� ���®Ã درا�{ت وأ ¶{ث ±�
�� }�� æ�}�� ت��õث ا��´ أ}¶ Áذآ�  �� ا Ï² }��� �®�Ï و �²© . ا���~�ع، آ®Ã ب�®�·  ��ª}��وô~�Ã ©ª ا�

Ö­�}و�� ð¶¹ا� Ö¦أو ±��  .��{��ª وا°�� �­

  :ا�e�ej}jdت

ا�����ö ��{ ²·��� ~{ر  أ��{ءا���~{ء ا��{درة �� ¦�{ز ا����� ا����{����  �����æ �� ا���{�æ ا��{ �Î ان
�Ò}¹ى ا����² و�©�²�ô ا�©را�� °� ا��®Ã:  

��ض ا����ى -١  � }¤í� ´¶ض ا��{�� ا���� ©ª }� .��Ö¹ ا�­®�آ�ز  {�©م �

�{ �¨دى إ�´ ا~«�ا {ت °´ ¼Â ا�©°{ع ا�©ا¼®´��{��  ا��© ا��®� ���ات ا�©م ا���¹{ء -٢� �Ã}�� .�®­�Ï وه� ا�

٣- Ö¹�� اد�� . {�­�Ï ا��¨آ�©ة �²ا¦© ا�

�Ð� }Ð©ل Ð� ´Ð®Ã©ى Ð²·��� ا���~Ð{ء             -٤�  åÐ�أ�ô�¹ ا�©را�� أن ه�{ك ���²ات °´ ¼{¤��Ð ا��ÇÐل ا���� �­Ð��Á �Ð ا�
  . Ã®´ ا����Í �� ا���®�{ت ا�¶����  {�­�Ïا��{�­² �� ¦�{ز ا����� ا����{����  ا�����©م 
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 �c�`Xز اe�� �t {�e}Xت ا��\X bc|ec]cآ�ciXوا bc|e��cs�ciXات ا`c��jXا �a_ bdدرا
`���j\X ^uc�e}�]Xا :^i�`�� ان آ{[�ذج`��Xام اn[jde_  

  
  

  

  ر�{�� 
  

  ¦{��� ا���Å©ر�� –���© ا�¹¶�ث ا�«Î���¹©�� إ�´ 
  ا�Ì{ءا ¦��Ç{ ���وط ا�¶��ل Ã®´ در¦�

  
  

  
`cju�e]Xا   

  
^s  
  
cqXء اe��c�XاbciwXا b��  
  

  
�t btn�t  

  
  

�cهe� ^�w�t b��tر  
  

  ��Î² ´° ��¹� }�¦�����²{ت ا��ÒÁ �{��ر��س 
   ٢٠٠٢،  �©اد¦{���  

  
  
  

bciwXث ا�qiXا n�at 
bر�n}�dlا bate� 

٢٠١٤  

o b e i k a n d l . c o m



<<<<

  

 �c�`Xز اe�� �t {�e}Xت ا��\X bc|ec]cآ�ciXوا bc|e��cs�ciXات ا`c��jXا �a_ bdدرا
`���j\X ^uc�e}�]Xام : اn[jde_^i�`�� ذج�]}ان آ`��Xا  

  
  

�t btn�t  
  

  

�cهe� ^�w�t b��tر  
  ��Î² ´° ��¹� }�¦�����²{ت ا��ÒÁ �{��ر��س 

   �©اد¦{���  
 ٢٠٠٢   

   
   

  
bدر� ^\k ل��q\X  

  

`cju�e]Xا  

 ^s  
  

bciwXا b��cqXء اe��c�Xا  
  

  

bXed`Xا ^\k ¢�qXوا b~�e}]Xا b}�X  ن��sا�t  
  

  
  �eرق e]£kن اX{[` .د.ا

  Ï�ª ا��Ç�Ì{ء ا�¶���� ���Ìغ أ��{ذ
  آ®�� ا��®�م

 ���}¦}»��  
  

.........................  

  ��d�� ¢c\d ¥d¥. د.أ
  ���Ìغ Ï�ª ا��Ç�Ì{ء ا�¶���� أ��{ذ

  ���© ا�¹¶�ث ا�«��¹
  ¦{��� ا���Å©ر��

  

.........................  

  �{eء إ_`اهi\� ¢c^. د.أ
  Ï�ª ا��Ç�Ì{ء ا�¶����أ��{ذ 

  ���© ا�¹¶�ث ا�«��¹
  ¦{��� ا���Å©ر��

  

.........................  

�qt `c[�د اX]�X^. د.أd  
  Ï�ª ا��Ç�Ì{ء ا�¶����أ��{ذ 

  ���© ا�¹¶�ث ا�«��¹
  ¦{��� ا���Å©ر��

.........................  

  

o b e i k a n d l . c o m



<<<<

  

  اeuXدة ا�s`~]Xن

 

  ...........................  ��d�� ¢c\d ¥d¥/ د.أ

   Ï�ª ا��Ç�Ì{ء ا�¶�������Ìغ أ��{ذ 

   ���© ا�¹¶�ث ا�«��¹

 ¦{��� ا���Å©ر��

  ...........................  �{eء إ_`اهi\� ¢c^ /د.أ

  أ��{ذ Ï�ª ا��Ç�Ì{ء ا�¶����

  ���© ا�¹¶�ث ا�«��¹

  ¦{��� ا���Å©ر��

  ...........................  _£s ¨}c§اد qt[�د /د

  �{ء ا�¶�������Ï�Î ا�  ز���

  ¶�ث ا�«�����¹© ا�¹

  ¦{��� ا���Å©ر��

  

 

o b e i k a n d l . c o m




