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ŗŮ򟿿ʳƃا 

  řॽƅʜيʙƅا řॽœŕȃʛƎؔƅات اʙƅʨʺƅن اŕŦد ʧƈ řʲŸॼʻʺƅا řॽʴʸƅات اʛʽŝōʱƅا  řŬدرا ʘʴॼƅا ʧʺʹś

󟿿ƅƌƅ ʧʽŲʛŸʺƅص اŕʵŮ ʙƁو ،ȈŰʨʺƅا řʻيʙƈ Ɠž řŬراʙƅا Ƌʚƍ تʚſƊ اقʛŸƅا/ŕƎƅ řŸǼŕʱƅا ȐʛƂƅإذ  وا ،

 ʜŦ ȈśفŕȄʛƍŕʣ ً  ( ȐʛƁ ʧƈ   أŕʴŰءʗƆʺŮ اʙƅراʧʽʱŷʨʺʳƈ řŬ: ا��وƅى řŷʨʺʳƈ اʛʢॽʶƅة ��ŕʵŮص  

ʛʽʰؔƅا،  Ȍƅز Ȉś  Ɠƅاʨʺƅإذ(  ،ا    ȑʨʱʴś ƛ  ȐʛƂƅا Ƌʚƍ  ʧƈ ʗƊʨؔśو řॽœŕȃʛƎؗ اتʙƅʨƈ ىƆŷ110    řʻʽŷ

 ʗţاوʛś  ʧʽŗ ʦƍرŕʺŷ(70≤ - 10)   أ≥    ʧʺʹʱś řʻŬ (60 )  رʨؗʚƆƅ ÆŕŠذʨʺƊ  (50)و    ÆŕŠذʨʺƊ ،ثŕƊƚƅ

  ʧƈ ʗƊʨؔśو řॽœŕȃʛƎؔƅات اʙƅʨʺƅن اŕŦʙƅ ʧʽŲʛŸʺƅص اŕʵŮا�� řŷʨʺʳƈ řॽƊŕʲƅ150وا  řʻʽŷ   ʗţاوʛś

ʧʽŗ ʦƍرŕʺŷ( 70≤ - 10)  أ≥    ʧʺʹʱś řʻŬ (80)   ÆŕŠذʨʺƊƆƅر وʨؗʚ(70)   ÆŕŠذʨʺƊ   ثŕƊƚƅ  ŶʺŠ ʦśو ،

Ɔƅو ʧʽʱŷʨʺʳʺƅا Ɯؗ ʧƈ مʙƅت اŕʻʽŷ ʙʺ  ʧƈ ل  8ةʨƆى  2024أيƅ6  إ   ƓƊŕʲƅن اʨƊŕؗ2025.  

ʻʺʹś ʗ  ƅا  ʛيʙƂś řŬراʙ Ȑʨʱʶƈ    ʦȄʜƊإƎƊا ʥॽƊʨȃرŕؗŕ  ʜȄرʙي  Ɠž  Ȉʸƈ ءŕʴŰص أŕʵŮدم أ  

 ŕȄʛƍŕʣ ً   وřॽœŕȃʛƎؔƅا اʙƅʨʺƅات  ŕŦʙƅن   ʧʽŲʛŸʺƅا أن  ا��ŕʵŮص   şœŕʱʻƅا  ʗʻٰ̔ȃو  ،  ƓŸॽʰʢƅا اʙŸʺƅل 

 Ȑʨʱʶʺƅ  ƅا ƎƊا  ʥॽƊʨȃرŕؔŕʜȄرʙي ŕƄ  69.66 ± 885.56 ن)Ȉƈ/امʛŻʨȞॽŗ (  řŷʨʺʳƈ دم   Ȉʸƈ  Ɠž

يʙرŕؗ ŕ  Ȉʸƈ Ɠž ʜȄرʥॽƊʨȃ اƎƊإȐʨʱʶƈ    ʦȄʜƊ ارŕſśع ŕʺؗ  Ɠž ȑʨʻŸƈ أʛƎʣت اşœŕʱʻƅ وʨŠد    ،اʛʢॽʶƅة

  ، ŕǼƅʛʺŸاʛʢॽʶƅة، وŕƂƈ ʛŝōʱȄرřŷʨʺʳƈ Ŷƈ řƊ ا��ŕʵŮص اŕŦʙƅ ʧʽŲʛŸʺƅن اʙƅʨʺƅات اřॽœŕȃʛƎؔƅ دم 

řॼʶʻ  اȎţʨƅʛʽŝōś  ƅ  واřŷʨʺʳƈ ʧƈ Ȉؗ Ɠž ʧʽŦʙʱƅ اʛʢॽʶƅة وا��ŕʵŮص اʝʻʳ،    ŕʺؗ ،ʧʽŲʛŸʺƅاƅو 

  řȄʨʯʺƅاʧʽʳʶؗا��و  Ŷॼʷʱƅ،    لʙŸƈو  ،ʖƆƂƅا اřॽœŕȃʛƎؔƅ،  و ŕʹॼƊت  اʙƅʨʺƅات  ŕŦʙƅن  اʛŸʱƅض  ʙƈة 

 .ا��ŕʵŮص اŕŦʙƅ ʧʽŲʛŸʺƅن اʙƅʨʺƅات اʠŸȃřʻƈʜʺ  ƓžřॽœŕȃʛƎؔƅ ا��ʛƈاض اƅأʛƈاض اřœʛƅ و و 

  ʦś  زاتŕŻ  ȈʽƆʴśمʙƅا  ƓƊŕȄʛʷƅا  ،  ʙƁو Æŕŷŕſśار  şœŕʱʻƅا   řॼʶʻ اʧƈ Ȉؗ Ɠž ÆŕȄʨʻŸƈ  ƅ أʛƎʣت 

ƅ řȄʨʯʺƅا  ʛʽŻ ʧʽȃʨƆ ʨؗʺॽƎƆƅا ʙʶ ʕؗʺ،   ن اوʨȃرŕؔƅا ʙʽʶ Ȑʨʱʶƈ    ʠƈŕţ و   ،Ȍżʹƅ اŕżƅ Ɠœʜʳƅز Ɠœŕʻŝ أوؗ

ʥॽʱƄƜƅا،   ÆŕŲŕſʵƊوا   ʧƈ  Ȉؗ  Ɠž  ÆŕȄʨʻŸƈ  Ɠœʜʳƅا  Ȍżʹƅاƅʧʽʳʶ ƅ  Ŷॼʷʱ  اřॼʶʻ  řȄʨʯʺƅاƅو   ، ��وؗ

ʧʽʳʶؗا��و، ƅوا  řॼʶʻƆƅ řȄʨʯʺƅا،ʙʶ ʕؗʺƅا ʧʽȃʨƆؗʨʺॽƎ   و  ،řॽʹƈŕʴƅا řƅاʙƅو ا  Ȑʨʱʶƈ  تŕƊʨȃرŕȞॽʰƅا  ϲϓ

   .دم řŷʨʺʳƈ ا��ŕʵŮص اŕŦʙƅ ʧʽŲʛŸʺƅن اʙƅʨʺƅات اŕƂƈ řॽœŕȃʛƎؔƅرřŷʨʺʳƈ Ŷƈ řƊ اʛʢॽʶƅة

  řŬدرا ʦśƓʹƈŕʴƅازن اʨʱƅا -  ،ȑʙŷŕƂƅإذ  ا  şœŕʱʻƅت اʛƎʣاب أʛʢŲد اʨŠو   ȌƆʱʵƈ( ضŕʺţ

ƓŗƜƂʱŬا اƓʶſʻś )  Ɠž  ʴƅ وŕʺţض  اʨȞʺƅن  و ،  ȑاŕƓʹƈ- ʙŷŕƂƅاʨʱƅازن   ʨƍ Ɠʶſʻʱƅا اŕʺʴƅض  أن 



  
    
  

II 
 

  ȌƆʱʵʺƅاب اʛʢŲƛا Ɠž ʙœŕʶƅص  اŕʵŮا�� řŷʨʺʳƈ Ȑʙƅ  ʧ�̔ŲʛŸʺƅا  řॽœŕȃʛƎؔƅا ŕŦʙƅن اʙƅʨʺƅات 

 ŕƂƈرʛʢॽʶƅŕǼ řƊة. 

  ŕʺƄ  ȈʽƆʴś ʦśȈƈŕؔƅم اʙƅاد اʙŸʱƅ řȄʨƈʙƅت اŕƊʨȞʺƅد   اʨŠو ʧʽʰśو   Æŕŷŕſśار  ÆŕȄʨʻŸƈ  Ɠž   ʠŸǼ

Ɠž řȄʨƈʙƅت اŕƊʨȞʺƅا    ʧƈ Ȉؗ Ȑʨʱʶƈ    ،ʧʽȃʨƆؗʨʺॽƎƅد  اʙŷاء،وʛʺʴƅم اʙƅت اŕȄʛؗ   ʦʳţم  وʙƅا ŕǽƜŦ

řŰʨŰʛʺƅا   ϲϓ  řŷʨʺʳƈ Ŷƈ řƊرŕƂƈ řॽœŕȃʛƎؔƅات اʙƅʨʺƅن اŕŦʙƅ ʧʽŲʛŸʺƅص اŕʵŮا�� řŷʨʺʳƈ دم

 .اʛʢॽʶƅة

ʛʽżʱƈاً ʧƈ Ȉؗ Ɠž ا��ŕʴŰء   (10)  اŕŸʺƅدن اřƆʽƂʲƅو   ʙƂśيʠŸǼ ʛ اʛʽżʱʺƅات اřȄʨʽţʨʺॽؔƅو 

اřॽœŕȃʛƎؔƅاʧ�̔ŲʛŸʺƅ  ا��ŕʵŮص  و اʙƅʨʺƅات  وʨŠد ŕŦʙƅن   şœŕʱʻƅا وأʛƎʣت   ،    ÆŕŷŕſśارȄʨʻŸƈ  Æŕ Ɠž

 Ȑʨʱʶƈ    Ȉؗ  ʧƈ ʙيŕƎيʙƅأ ȑدا ȈيŕƊʨƅŕʺƅو   ،اƓƆŷŕſʱƅا ƓŬ ʧʽśوʛȃ س، وŕʴʻƅص و  ، اŕŰʛƅم  ،اʨʽƈدŕؔƅوا،  

ȈȞॽʻƅوا  ،  Ɠž ȑʨʻŸƈ ضŕſʵƊوا  ʧƈ Ȉؗ Ȑʨʱʶƈ نʨيŕŝŕśʨƆؔƅا،  ʥȄرʨʽƅا  ʠƈŕţو،  ʧʽŰرŕʵƅوا    Ɠž

Ȉʸƈ    صŕʵŮا�� řŷʨʺʳƈ دم  ʧ�̔ŲʛŸʺƅةاʛʢॽʶƅا řŷʨʺʳƈ Ŷƈ řƊرŕƂƈ řॽœŕȃʛƎؔƅات اʙƅʨʺƅن اŕŦʙƅ.   
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Abstract 

The research included a study of the health effects emitted by diesel electric 

generators smoke for the individuals exposed to it. This study was conducted in 

the city of Mosul and its affiliated villages/Iraq.  

The study included two groups: the first was the control group of 

apparently healthy individuals from the villages of (Tall Khazaf al-Kabir, Tall 

Zalt, and Al-Mawali), as these villages do not contain electric generators. This 

group consisted of 110 samples whose ages ranged between   )≥  10-≥70( years, 

including (60) male samples and (50) female samples. The second group was the 

group of individuals exposed to smoke from electric generators, which consisted 

of 150 samples whose ages ranged between )≥  10-≥70   ( years, including (80) male 

samples and (70) female samples. Blood samples were collected from both 

groups during the period from 8 September, 2024 to 6 January, 2025.  

included a study to estimate the level of the enzyme carbonic anhydrase in 

the serum of apparently healthy individuals and individuals exposed to electric 

generators smoke. The results demonstrated that the normal mean of carbonic 

anhydrase was (885.56 ± 69.66 pg/mL) in serum of control group. Also, the 

results demonstrated a significant increase in the level of the enzyme carbonic 

anhydrase in the serum of individuals exposed to electric generators smoke 

compared with control group. Carbonic anhydrase level was affected by age, sex, 

and smoking for both control and exposed individuals. Furthermore the results 

showed effect of percentage of oxygen saturation, heart rate, duration of exposure 

to generators smoke, lung disease, and some chronic diseases in individuals 

exposed to generators smoke
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Arterial blood gases were analyzed. The results showed a significant 

increase in the percentage of deoxygenated hemoglobin, the partial pressure of 

carbon dioxide, and the level of lactic acid, and a significant decrease in the partial 

pressure of oxygen, the percentage of oxygen saturation, percentage of 

oxygenated hemoglobin, pH, and bicarbonate level in the blood of the individuals 

exposed to electric generators smoke compared with the control group.  

Acid-base balance was studied, and the results showed the presence of a 

mixed disorder  (respiratory acidosis and metabolic acidosis) in acid-base balance, 

and that respiratory acidosis was the predominant component of the mixed 

disorder in the group of individuals exposed to electric generator smoke 

compared to the control group. 

The blood components of the complete blood count were also analyzed, 

and it was found that there was a significant increase in some blood components, 

including the hemoglobin level, the number of red blood cells, and the packed 

blood cell volume in the blood of the group of individuals exposed to electric 

generators smoke compared with the control group. 

Measurement of (10) biochemical parameters and heavy metals (10) were 

estimated in both healthy individuals and individuals exposed to generators 

smoke. The results showed a significant increase in the level of malondialdehyde, 

C-reactive protein, copper, lead, cadmium, and nickel, and a significant decrease 

in the level of glutathione, uric acid and zinc in the serum of individuals exposed 

to electric generators smoke compared with the control group.


