
 
 

 

 



 

 
 

 ايلیه کىفراوس ملی بیًالکتريمغىاطیس: فرصتها ي چالشها

 معرفی کىفراوس:

اټفڂقڄ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثڅ ٘ڃـ ٴىشفؼڄ اڊ ؼـ خڃاټٟ ثٍفڊ ټڃـؼ اوش٩بؼڄ ٬فاـ ټڋ ٴڍفڀؽ ڂ س١ؽاؼ ٬بثٷ سڃخڇڋ اق ِځبڌٟ 

ٰځبـ ٴىشفي ـڂقا٨كڂپ ٰبـثفؼ اټڃاج ؼـ قڀؽٴڋ ڂ سٱځڃٸڃلڊ چبڊ ټڇٻ ثف اوبن اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ دبڌڅ ٴؿاـڊ ٌؽڄ اڀؽ. ؼـ 

ثٍفڊ، غٙفار ڂ آوڍجڇبڊ ڀبٌڋ اق آپ ثڅ ڌٯ ڀٵفاڀڋ خؽڊ سجؽڌٷ ٌؽڄ اوز. سط٭ڍ٭بر ٴىشفؼڄ اڊ ؼـ قټڍځڅ ٌځبوبڌڋ 

-غٙفار ڂ سڇؽڌؽار ڀبٌڋ اق اټڃاج ِڃـر ٴف٨شڅ ڂٸڋ ٠ٹڋ ـ٤ٻ اڌٿ ټڍكاپ سلاي، چځڃق ؼاڀً ٰب٨ڋ ؼـ اڌٿ ټڃٔڃٞ ټڃخڃؼ ڀٽڋ

ٽسځڍٿ ٘ڋ ؼچڅ چبڊ اغڍف، ټٙبٸ١بر قڌبؼڊ ؼـ ـاوشبڊ ٘فاضڋ ڂ سڃٸڍؽ سىٹڍطبر ڂ اؼڂار ڀٝبټڋ اٸٱشفڂټ٥ځب٘ڍىڋ ؼـ ثبٌؽ. چ

 .خڇبپ اڀدبٺ ٌؽڄ اوز ٰڅ اڌٿ سىٹڍطبر ټڋ سڃاڀؽ ؼـ اث١بؼ ټػشٹ٩ڋ ولاټز ټفؼٺ ـا سڇؽڌؽ ڀٽبڌؽ

ف ؼـ اڌٿ ضڃقڄ اق وفاوف ٍٰڃـ ڂ اـائڅ آغفڌٿ چؽ٦ اق ثفٴكاـڊ اڌٿ چٽبڌً، ٴفؼچٽبڌڋ ڂ چٻ اڀؽڌٍڋ ټط٭٭بپ ڂ اوبسڍؽ ِبضجځٝ

ؼوشبڂـؼچبڊ دمڂچٍڋ ؼـ اڌٿ ضڃقڄ خڇز ثڇفڄ ثفؼاـڊ ؼـ ـاوشبڊ ٌځبوبڌڋ ڂ ټ٭بثٹڅ ثب سڇؽڌؽار ڂ چٽسځڍٿ اوش٩بؼڄ اق ٨فِشڇب 

 .ڂ دشبڀىڍٹڇبڊ ڀبٌڋ اق اڌٿ دؽڌؽڄ، ؼـ چٽڅ اث١بؼ ؼـ وٙص ٍٰڃـ ټڋ ثبٌؽ

 

 محًرهای کىفراوس:

 ڂـڌڇبڊ ڀڃڌٿ ؼ٨ب٠ڋ ؼـ ضڃقڄ ثڍڃاٸٱشفڂټ٥ځب٘ڍهسڇؽڌؽار ڂ ٨ځب     ·

 اثفار لڀشڍٱڋ، ثڍڃٸڃلڌٱڋ ڂ ٨ڍكڌڃٸڃلڌٱڋ اټڃاج اٸٱشفڂټ٥ځب٘ڍه     ·

 آثبـ ـڂاڀڋ ڂ ـ٨شبـڊ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ     ·

 ض٩بٜز ڂ اڌٽځڋ ؼـ ثفاثف ټڍؽاڀڇبڊ اٸٱشفڂټ٥ځب٘ڍىڋ     ·

 ڂ ټ٥ځب٘ڍىڋ سّڃڌفثفؼاـڊ ثب اوش٩بؼڄ اق ټڍؽاڀڇبڊ اٸٱشفڌٱڋ     ·

 سطفڌٯ اٸٱشفڌٱڋ ڂ ټ٥ځب٘ڍىڋ ثب٨ز ڂ اخكاڊ قڀؽڄ     ·

 ٰځشفٶ ټ٥ك سڃوٗ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ     ·

 ټٙبٸ١بر ادڍؽټڍڃٸڃلڌٱڋ اثفار اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ     ·

 ٴڍفڊ ټڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ؼڂقڌٽشفڊ ڂ اڀؽاقڄ     ·

 وبقٴبـڊ اٸٱشفڂټ٥ځب٘ڍىڋ     ·

 آڀبٸڍك ـڌىٯ ولاټز ، اوشبڀؽاـؼچب ڂ وڍبوزاڌٽځڋ ڂ      ·

 سػفڌت ٴفټبڌڋ ڂ چبڌذفسفټڋ ټ٥ځب٘ڍىڋ     ·

 ؼاـڂـوبڀڋ ټ٥ځب٘ڍىڋ     ·

 ټځ٩ؿوبقڊ اٸٱشفڌٱڋ ڂ ؼاـڂ ؼـټبڀڋ اٸٱشفڌٱڋ     ·

 اټذؽاڀىڋ اٸٱشفڌٱڋ ڂ ټ٥ځب٘ڍىڋ ڀٵبـڊ ثفي     ·

  اٸٱشفڂټٵځشڃسفادڋ      ·

 ...ڂ     ·

 

 ٠ٹڃٺ دكٌٱڋ اـسً خٽڇڃـڊ اولاټڋ اڌفاپؼاڀٍٵبڄ  ترگسار وٌٌذُ:



 

 
 

آقټبڌٍٵبڄ ټٹڋ ڀ٭ٍڅ ثفؼاـڊ ټ٥ك، اڀدٽٿ ٠ٹٽڋ ٨ڍكڌٯ دكٌٱڋ، اڀدٽٿ ض٩بٜز ؼـ ثفاثف ا١ٌڅ  حامیان علمی کىفراوس:

 اڌفاپ، ټڃوىڅ آټڃقٌڋ ڂ سط٭ڍ٭بسڋ ِځبڌٟ ؼ٨ب٠ڋ، ټفٰك ٠ٹڃٺ ٌځبغشڋ ؼ٨ب٠ڋ ِؽـا، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ث٭ڍڅ الله )٠ح(

 ؼٰشف ٌبچفظ اڌفڂاڀڋ :ریاست همایش

 اٸڅ ِجبؼٰشف ڂٸڋ دبیر علمی همایش:

 ؼٰشف ٠ٹڍفٔب ؼاؼاٌڋ دبیر اجرایی همایش:

 کمیته علمی همایش:

 ـڌبوز ڂ ٠ٹٽڋ چڍبر ٠ٕڃ سٽبٺ، اوشبؼ ٰجؽ، ڂ ٴڃاـي سػُّ ٨ڃ٪ ؼاغٹڋ، ثڍٽبـڌڇبڊ ټشػُّ)  دوتر ضاّرخ ایرٍاًی

 ،(اـسً دكٌٱڋ ٠ٹڃٺ ؼاڀٍٵبڄ

 ،(ٰجڍف اټڍف ؼاڀٍٵبڄ ٠ٹٽڋ چڍبر ٠ٕڃ سٽبٺ، اوشبؼ ثف٪، ټڇځؽوڋ سػّّڋ ؼٰشفڊ)  دوتر سعیذ ستایطی

 ،(اسٽڋ اڀفلڊ وبقټبپ ا١ٌڅ ثفاثف ؼـ ض٩بٜز اڀدٽٿ ـڌبوز)  دوتر هیر ضْرام حسیٌی پٌاُ

) ؼٰشفڊ سػّّڋ آڀبسڃټڋ، ٨ٹڃٌڍخ ٠ٹڃٺ ا٠ّبة، ـڌبوز ڂ ٠ٕڃ چڍبر ٠ٹٽڋ ؼاڀٍٵبڄ ٠ٹڃٺ  دوتر هحوذ تمی خغتایی

 ڂ سڃاڀجػٍڋ، ٠ٕڃ چڍبر ٠ٹٽڋ ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ اڌفاپ(،ثڇكڌىشڋ 

 ٠ٹڃٺ ؼاڀٍٵبڄ دڍفادكٌٱڋ ؼاڀٍٱؽڄ ـڌبوز ڂ ٠ٹٽڋ چڍبر ٠ٕڃ اوشبؼڌبـ، ٩٠ڃڀڋ، ثڍٽبـڌڇبڊ ټشػُّ)  دوتر علیرضا داداضی

 (،اـسً دكٌٱڋ

 ؼاڀٍٵبڄ دڍفادكٌٱڋ ٱؽڄؼاڀٍ دمڂچٍڋ ټ١بڂپ ڂ ٠ٹٽڋ چڍبر ٠ٕڃ ؼاڀٍڍبـ، دفسڃدكٌٱڋ، سػّّڋ ؼٰشفڊ) دوتر ٍلی الِ غثا

 ،(اـسً دكٌٱڋ ٠ٹڃٺ

 ـڌڍه ڂ اڌفاپ دكٌٱڋ ٠ٹڃٺ ؼاڀٍٵبڄ ٠ٹٽڋ چڍبر ٠ٕڃ ؼاڀٍڍبـ، دكٌٱڋ، ٨ڍكڌٯ سػّّڋ ؼٰشفڊ) دوتر هحوذرضا آی

 ،(ټ٥ك ثفؼاـڊ ڀ٭ٍڅ ټٹڋ آقټبڌٍٵبڄ

 ،(الله ث٭ڍڅ دكٌٱڋ ٠ٹڃٺ ؼاڀٍٵبڄ ٠ٹٽڋ چڍبر ٠ٕڃ سٽبٺ، اوشبؼ ٨ڍكڌڃٸڃلڊ، سػّّڋ ؼٰشفڊ) دوتر ّذایت غحرایی

 ڂ ٨ڍكڌڃٸڃلڊ ٴفڂڄ دكٌٱڋ، ؼاڀٍٱؽڄ الله، ث٭ڍڅ دكٌٱڋ ٠ٹڃٺ ؼاڀٍٵبڄ سٽبٺ، اوشبؼ ثڍڃ٨ڍكڌٯ، ؼٰشفاڊ) دوتر حسي تَولی

 ،(دكٌٱڋ ٨ڍكڌٯ

 بـ، ٠ٕڃ چڍبر ٠ٹٽڋ ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ سڇفاپ(،ؼاڀٍڍ ـڂاڀذكٌٱڋ، ټشػُّ) دوتر رضا رستوی

 ،( اـسً وشبـڊ ؼاڀٍٵبڄ ٠ٹٽڋ چڍبر ٠ٕڃ اوشبؼڌبـ، ٪،ثف ټڇځؽوڋ سػّّڋ ؼٰشفڊ) دوتر هحوَد سام وي

 ،(اـسً وشبـڊ ؼاڀٍٵبڄ ٠ٹٽڋ چڍبر ٠ٕڃ اوشبؼڌبـ، ثف٪، ټڇځؽوڋ سػّّڋ ؼٰشفڊ) دوتر اهیي ایسدی

اڀٍڍبـ، ٠ٕڃ چڍبر ٠ٹٽڋ ڂ ـڌبوز ؼاڀٍٱؽڄ دكٌٱڋ ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ؼ ـاؼڌڃٸڃلڊ، ټشػُّ) دوتر تاته ضىارچی

 اـسً(،

 ،(اـسً دكٌٱڋ ٠ٹڃٺ ؼاڀٍٵبڄ دمڂچٍٵبڄ ـڌڍه ٠ٽڃټڋ، دكٌٯ) دوتر تاته هحوذی

   ،(اـسً دكٌٱڋ ٠ٹڃٺ ؼاڀٍٵبڄ ٠ٹٽڋ چڍبر ٠ٕڃ اوشبؼڌبـ، ـاؼڌڃٸڃلڊ، ټشػُّ) دوتر سعیذ ضعثاًیاى

  (ڌز، ـڌبوز ؼاڀٍٵبڄ ٠ٹڃٺ ڂ ٨ځڃپ چڃاڌڋ ٌڇڍؽ وشبـڊ اـسًټؽڌف ٸڍىبڀه ٨ڃ٪) هْذی ّادیاى
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 )ّرتس 30تررسی تغییرات تیَهارورّای خًَی پریوات در هَاخِْ تا اهَاج الىترٍهغٌاعیس تا فرواًس تسیار پاییي )

 4، ڂضڍؽ ڂاضؽڊ3، وڍؽ ټطٽؽ ټڇؽڂڊ 2، ټطٽؽ ڀبِص ٘بٸجڋ *1ضىٿ سڃٰٹڋ

 سڇفاپ، اڌفاپ )٠ح(،االله  ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ث٭ڍڅڍكڌڃٸڃلڊ ڂ ثڍڃ٨ڍكڌٯ، ؼدبـسٽبپ ٨ 1
 ټڃوىڅ آټڃقي ٠بٸڋ ٠ٹڃٺ ٌځبغشڋ، دفؼڌه، سڇفاپ، اڌفاپ ڂ ټفٰك ٠ٹڃٺ ٌځبغشڋ ِؽـا، سڇفاپ 2

 ؼاڀٍٱؽڄ ٠ٹڃٺ ڂ ٨ځبڂـڊ قڌىشڋ، ؼاڀٍٵبڄ ِځ١شڋ ټبٸٯ اٌشف، سڇفاپ، اڌفاپ 3
 ټبٺ غٽڍځڋ )ـڄ(، ٬كڂڌٿ، اڌفاپ ڂ ټفٰك ٠ٹڃٺ ٌځبغشڋ ِؽـا، سڇفاپ ٴفڂڄ ٨ڍكڌٯ، ؼاڀٍٵبڄ ثڍٿ اٸٽٹٹڋ ا 4

 

٠بټٷ غبـخڋ ؼـ ثڇٻ قؼپ س١بؼٶ اټڃاج ټ٥كڊ  سڃاڀؽ ڌٯ ، ټڋدبڌڍٿثىڍبـ اوش٩بؼڄ اق اټڃاج اٸٱشفټ٥ځب٘ڍه ثب ٨فٰبڀه همذهِ: 

ار ثڍڃټبـٰفچبڊ غڃڀڋ ټڋ سڃاڀؽ . وځدً س٥ڍڍفٌځبغشڋ ڂ ـ٨شبـڊ ٌڃؼ -ثشب ثبٌؽ ڂ ڀشبڌح آپ وجت اڌدبؼ اغشلالار ؾچځڋ ٩ب ڂآٸ

ټ١ڍبـڊ خڇز ثفـوڋ اثفار سبثً اټڃاج اٸٱشفڂټ٥ځب٘ڍه ثف ـڂڊ ټڃخڃؼار قڀؽڄ ثبٌځؽ. ثب سڃخڅ ثڅ ڀكؼڌٯ ثڃؼپ وبغشبـ ټ٥كڊ 

چب ثڅ اڀىبپ، اق ټڍٽڃپ ثڅ ٠ځڃاپ ڀٽڃڀڅ ټڃـؼ آقټبڌً اوش٩بؼڄ ٴفؼڌؽڄ اوز. ٸؿا اڌٿ دمڂچً ثب چؽ٦ ثفـوڋ اثف سبثً  دفڌٽبر

 اٸٱشفڂټ٥ځب٘ڍه ٨فٰبڀه دبڌڍٿ ثف ـڂڊ ټڃخڃؼار قڀؽڄ ِڃـر دؿڌف٨شڅ اوز. اټڃاج 

ؼـ ٨بِٹڅ  ELFثفاڊ اڌٿ دمڂچً ټڍٽڃپ ثڅ ٠ځڃاپ ڀٽڃڀڅ ټڃـؼ آقټبڌً ؼـ ڀٝف ٴف٨شڅ ٌؽ. وڍىشٻ سبثً اټڃاج ّا:  هَاد ٍ رٍش

ڂ  dbA/m 42ؽاپ ټ٥ځب٘ڍىڋ چفسك ثب ٌؽر ټڍ 30وبڀشڍٽشفڊ اق ٩٬ه ټػّڃَ ضڍڃاڀبر ٬فاـ ٴف٨شڅ ڂ اټڃاج ثب ٨فٰبڀه  50

ثب  ELFضڍڃاڀبر ؼـ ـڂق زڇبـ وب٠ز ڂ ثڅ ټؽر ڌٯ ټبڄ ؼـ ټ١فْ سبثً اټڃاج سڃٸڍؽ ٴفؼڌؽ.  dbv/m 37ټڍؽاپ اٸٱشفڌٱڋ 

ثفـوڋ چب ؼـ وڅ ټفضٹڅ ٰٹڋ )٬جٷ اق سبثً اټڃاج، ث١ؽ اق ؼڂـڄ دفسڃؼچڋ ڂ ڌٯ ټبڄ ث١ؽ اق ؼڂـڄ چفسك ٬فاـ ٴف٨شځؽ.  ٨30فٰبڀه 

اپ ؼاؼڄ ـڌٱبڂـڊ( ِڃـر ٴف٨ز. ثڅ ټځٝڃـ ثفـوڋ چڃـټڃڀڋ ڂ ثڍڃټبـٰفچب ثڅ ؼٸڍٷ ټطؽڂؼڌز ڀٽڃڀڅ ثفؼاـڊ اق دفسڃؼچڋ ثڅ ٠ځڃ

چب اوش٩بؼڄ ٌؽ. ڀٽڃڀڅ چبڊ وفٺ خؽا ٌؽڄ اق غڃپ ثڅ ټځٝڃـ وځدً ټڍكاپ ڂ ټ٭بڌىڅ  ټ٥ك ضڍڃاپ، اق ڀٽڃڀڅ غڃڀڋ دفڌٽبر

( ثب اوش٩بؼڄ اق ٰڍز چبڊ ټػّڃَ دفڌٽبر چب ټڃـؼ ACTHسفڂدڍٿ )چبڊ آؼـڀبٸڍٿ، ټلاسڃڀڍٿ، ٰڃـسڍكڂٶ ڂ آؼـڀڃ ٰڃـسڍٱڃ چڃـټڃپ

 وځدً ٬فاـ ٴف٨شځؽ.

اڊ ثؽڂپ سبثً اټڃاج،  چفسك وٙص آؼـڀبٸڍٿ ـا ثبلا ثفؼڄ ڂ ده اق ٘ڋ ؼڂـڄ 30ڀشبڌح ڀٍبپ ؼاؼ ٰڅ سبثً اټڃاج ثب ٨فٰبڀه ًتایح: 

چفسك،  30سبثً اټڃاج اٸٱشفڂټ٥ځب٘ڍه ثب ٨فٰبڀه  ٴفؼؼ. ثفـوڋ چڃـټڃپ ٰڃـسڍكڂٶ ڀٍبپ ؼاؼ ٰڅ ثف اثف ثڅ ضبٸز ٘جڍ١ڋ ثفټڋ

ڌبثؽ. چٽسځڍٿ ثفـوڋ چب ټٍػُ ٰفؼ ٰڅ اټڃاج ثب ٨فٰبڀه  وٙص وفټڋ ٰڃـسڍكڂٶ ڂ چڃـټڃپ آؼـڀڃٰڃـسڍٱڃسفڂدڍٿ ا٨كاڌً ټڋ

 چفسك وٙڃش ټلاسڃڀڍٿ ـا ا٨كاڌً ؼاؼڄ اوز.  30

چفسك اثف ٬بثٷ سڃخڇڋ ؼـ  30ڂټ٥ځب٘ڍه ثب ٨فٰبڀه ڀشبڌح اڌٿ دمڂچً ڀٍبپ ؼاؼ ٰڅ سبثً اټڃاج اٸٱشفتحث ٍ ًتیدِ گیری: 

چبڊ اوشفن ڀٝڍف ٰڃـسڍكڂٶ ؼاـؼ. ؼـ ڀشڍدڅ س٥ڍڍفار ؼـ  ٰبچً ٬بثٹڍز ٌځبغشڋ ڂ چٽسځڍٿ ثبلا ثفؼپ وٙڃش وفټڋ چڃـټڃپ

 سڃاڀؽ ټځدف ثڅ س٥ڍڍفار ؼـ ٠ٽٹٱفؼچبڊ ٌځبغشڋ ټڃخڃؼ قڀؽڄ ٌڃؼ. ؾٰف ٌؽڄ، ټڋ ڊچڃـټڃپ چب

 ڂټ٥ځب٘ڍىڋ، ٨فٰبڀه ثىڍبـ دبڌڍٿ، ثڍڃټبـٰف، دفڌٽبر، ٰڃـسڍكڂٶ، ټلاسڃڀڍٿ، آؼـڀبٸڍٿټڍؽاپ اٸٱشفّا:  ولیذ ٍاشُ
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Introduction: Using extremely low frequency electromagnetic waves can be an external factor in disturbing the 

balance of brain waves alpha and beta and results in mental-cognitive and behavioural disorders. Measuring 

changes in blood biomarkers can be a measure of the effects of electromagnetic radiation on living organisms. 

Due to the close proximity of the brain structure of primates to humans, the monkey has been used as a test 

sample. Therefore, this research aims to investigate the effect of low frequency electromagnetic waves on live 

organisms. 

Methods and Materials: For this study, the monkey was considered as the sample. The ELF radiation device 

are located 50 cm away from the animal's cage, and waves of 30 Hz frequency are produced with strengths of 

electric and magnetic fields  37dbV/m and 42dbA/m, respectively. The animals were subjected to ELF radiation 

at 30 Hz per day for four hours and for one month. The studies were carried out in three general stages (before 

radiation, after the irradiation and one month after the irradiation period as a recovery data). For the study of 

hormone and biomarkers due to restriction of animal brain sampling, blood samples of primates were used. 

Blood serum samples were used to measure and compare adrenaline, melatonin, cortisol, and 

adrenocorticotropin (ACTH) hormones by using special kits for primates. 

Results: The results of this study showed that irradiation with 30 Hz frequency increased the level of adrenaline 

and returned to normal after a period of time without radiation. Cortisol hormone test showed that cortisol levels 

increase due to electromagnetic radiation with a frequency of 30 Hz. Studies also revealed that waves of 30 Hz 

frequency increased levels of melatonin. 

Discussion and Conclusion: The results of this study showed that electromagnetic radiation with a frequency 

of 30 Hz has a significant effect on the reduction of cognitive function and also the elevation of serum levels of 

stress hormones such as cortisol. As a result of changes in hormones, it can lead to changes in the cognitive 

functions of living organisms. 

Keywords: electromagnetic field, extremely low frequency, biomarker, primate, cortisol, melatonin, adrenaline
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ّرتس تر رٍی عولىردّای ضٌاختی )تَخِ ٍ  60ٍ  3هغالعِ ٍ تررسی تاثیر اهَاج الىترٍهغٌاعیس تا فرواًس 

 عاعفِ( اًساى

 4، ټځّڃـڄ ټ١ّڃټڍبپ 3، ټطٽؽ ڀبِص ٘بٸجڋ 2ؽ ټطٽؽ ټڇؽڂڊ ، وڍ*1ټ٩ّٙڋ ـٔبڌڋ ٘بڂڌفاڀڋ

 سڇفاپ، اڌفاپ ٌڇڍؽ ثڇٍشڋ،ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ټفٰك سط٭ڍ٭بر دفڂسئڃټڍٱه،  1
 ؼاڀٍٱؽڄ ٠ٹڃٺ ڂ ٨ځبڂـڊ قڌىشڋ، ؼاڀٍٵبڄ ِځ١شڋ ټبٸٯ اٌشف، سڇفاپ، اڌفاپ  2

 ٺ ٌځبغشڋ ِؽـا، سڇفاپ، اڌفاپټڃوىڅ آټڃقي ٠بٸڋ ٠ٹڃٺ ٌځبغشڋ، دفؼڌه، سڇفاپ، اڌفاپ ڂ ټفٰك ٠ٹڃ 3
 ٴفڂڄ ثف٪، ؼاڀٍٵبڄ ِځ١شڋ اټڍفٰجڍف، سڇفاپ، اڌفاپ  4

خبڌڋ ٰڅ ـ٨شبـ اڀىبپ ټشأثف اق س١بټٷ ؼـڂڀڋ ڂ ثفڂڀڋ وڍىشٻ ٠ّجڋ ثب ټطڍٗ ؼاغٷ ثؽپ ڂ ټطڍٗ دڍفاټڃڀً اوز،  اق آپهمذهِ: 

ثٷ ټلاضٝڅ اڊ ثب ٌفاڌٗ ټ١ٽڃٸڋ ؼاٌشڅ ثبٌؽ. ثڅ ڀٝف چبڊ ٬ب ـڂؼ ـ٨شبـ اڀىبپ ؼـ ضٕڃـ اټڃاج اٸٱشفڂټ٥ځب٘ڍه، س٩بڂر اڀشٝبـ ټڋ

چبڊ ټ٥كڊ ثفغڃـؼاـ ثڃؼڄ ڂ ثځبثفاڌٿ اڌٿ اضشٽبٶ ڂخڃؼ  چبڊ ڀكؼڌٯ ثڅ اټڃاج ټ٥كڊ اق خؿة ثڍٍشفڊ ؼـ وٹڃٶ ـوؽ ٨فٰبڀه ټڋ

ڍه ثب ٨فٰبڀه ثىڍبـ چب ثبٌؽ. ٸؿا ؼـ اڌٿ دمڂچً، اثف اټڃاج اٸٱشفڂټ٥ځب٘ ؼاـؼ ٰڅ سبثڍفٴؿاـڊ آڀڇب ڀڍك ټش٩بڂر اق ؼڌٵف ٨فٰبڀه

 چبڊ ـ٨شبـڊ ڂ ٌځبغشڋ ټڃـؼ ټٙبٸ١څ ٬فاـ ٴف٨شڅ اوز.  دبڌڍٿ ثف ـڂڊ ڀٽڃڀڅ اڀىبڀڋ خڇز ثفـوڋ

ټڍٹڋ سىلا  3ټٵبچفسك ثب ٌؽر  12چفسك( ثف ضبټٷ  60ڂ  3اق اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثب ٨فٰبڀه ثىڍبـ دبڌڍٿ )ّا:  هَاد ٍ رٍش

ؼ٬ڍ٭څ ؼـ چف ـڂق ڂ ثڅ ټؽر ؼڂ چ٩شڅ  10ً ٌبټٷ وڅ ـڂق اق چ٩شڅ ثڅ ټؽر خڇز سبثً ؼچڋ اوش٩بؼڄ ٴفؼڌؽ. ڌٯ ؼڂـڄ سبث

چبڊ ـ٨شبـڊ ڂ ٌځبغشڋ، چف ٨فؼ ثڅ سځڇبڌڋ ؼـ ڌٯ ټڍؽاپ  ؼڂـڄ ثڃؼڄ اوز. خڇز ثفـوڋ 4س١فڌ٧ ٌؽڄ اوز. ٰٷ قټبپ سبثً، 

ـوڋ ٌؽڄ اوز. ـڂي ثفـوڋ چٽٵٿ اٸٱشفڂټ٥ځب٘ڍىڋ ٬فاـ ٴف٨شڅ اوز. ؼـ اڌٿ دمڂچً ؼڂ ـ٨شبـ سڃخڅ )دفي ا٨ٱبـ( ڂ ٠ب٩٘څ ثف

 اڌٿ ٠ڃاټٷ ثڃوڍٹڅ ټّبضجڅ ـڂاڀذكٌٯ ثب ٨فؼ اڀشػبة ٌؽڄ ثفاڊ سبثً ثڃؼڄ اوز. 

ؼـ اڌٿ ټٙبٸ١څ ؼڌؽڄ ٌؽڄ ٰڅ ؼـ ٰڃسبڄ ټؽر، اټڃاج اٸٱشفڂټ٥ځب٘ڍه ثب ٨فٰبڀه ثىڍبـ دبڌڍٿ ثف ـڂڊ ٬بثٹڍز سڃخڅ اثف ٴؿاـ ًتایح: 

چب ٴفؼڀؽ. ٰٽشف اق ؼڄ ؼـِؽ اق ا٨فاؼ  ؼـِؽ آقټڃؼڀڋ 90ثڇجڃؼ ڂ١ٔڍز ثڍً اق  اڀؽ ټڃخت ثڃؼڄ اوز. ؼـ ڂا٬ٟ اڌٿ اټڃاج سڃاڀىشڅ

چبڊ ٨فؼڊ ڂ لڀشڍٱڋ ا٨فاؼ ڀىجز ؼاؼ. اٴفزڅ سبثڍف اټڃاج ثف س٥ڍڍف  سڃاپ ثڅ ڂڌمٴڋ اڀؽ ٰڅ اڌٿ ٠ؽٺ سأثڍف ـا ټڋ سبثڍف دؿڌف ڀجڃؼڄ

 ڀڍك ٬بثٷ سڃخڅ اوز. ٠ب٩٘څ ڀىجز ثڅ سڃخڅ، وفڌٟ ڂ ټڃثفسف ڀجڃؼڄ اوز اټب س٥ڍڍفار اڌٿ ـ٨شبـ 

سڃاپ زځڍٿ ٠ځڃاپ ؼاٌز ٰڅ اټڃاج اٸٱشفڂټ٥ځب٘ڍه ثب  چبڊ اڌٿ دمڂچً ټڋ ؼـ ڀشڍدڅ ثفاوبن ڌب٨شڅتحث ٍ ًتیدِ گیری: 

 سڃاڀځؽ ټڃخت س٥ڍڍف ـ٨شبـ ا٨فاؼ سطز سبثً ٴفؼؼ.  ٴؿاـؼ، ثڅ ٘ڃـڌٱڅ ټڋ ٨فٰبڀه ثىڍبـ دبڌڍٿ، ثف وڍىشٻ ٠ّجڋ اڀىبپ سبثڍف ټڋ

 اپ اٸٱشفڂټ٥ځب٘ڍىڋ، ٨فٰبڀه ثىڍبـ دبڌڍٿ، سڃخڅ، ٠ب٩٘څ، ٠ٽٹٱفؼ ٌځبغشڋ، ڀٽڃڀڅ اڀىبڀڋ ټڍؽّا:  ولیذ ٍاشُ
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 Study of the effect of electromagnetic waves with frequencies of 3 and 60 Hz on human cognitive 

functions (attention and affection) 
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Introduction: Since human behaviour is influenced by the interaction of the inner and outer nervous system 

with the environment inside the body and its surroundings, human behaviour in the presence of electromagnetic 

waves is expected to have significant differences with normal conditions. It seems that frequencies close to the 

brain waves have more absorption in brain cells, and therefore it is likely that their effects are different from 

other frequencies. Therefore, in this research, the effect of extremely low frequency electromagnetic waves on 

human samples for behavioural and cognitive research has been studied. 
Methods and Materials: Extremely low frequency electromagnetic waves (3 and 60 Hz) were used on a 12 

MHz carrier with an intensity of 3 mT for irradiation. A radiation period is defined as three days a week for 10 

minutes per day and for two weeks. Total radiation time was 4 periods. For behavioural and cognitive 

investigations, each person is alone in an electromagnetic homogeneous field. In this research, attention (jump 

of thoughts) and affection has been investigated. The method of examining these factors was by interviewing the 

psychiatrist with the person selected for radiation. 

Results: The study found that in the short term, extremely low frequency electromagnetic waves affect the 

capability of attention. In fact, these waves have been able to improve the condition of more than 90% of 

subjects. Less than ten percent of people were not affected, and this ineffectiveness can be attributed to 

individual and genetic characteristics of persons.  

Discussion and Conclusion: As a result, based on the findings of this study, it can be stated that extremely low 

frequency electromagnetic waves affect the human nervous system, which can change the behaviour of persons 

under radiation. 
Keywords: electromagnetic field, extremely low frequency, attention, affection, cognitive function, human 

sample
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ّای  ( تر تیاى شى Extremely Low Frequency; ELFتاثیر اهَاج الىترٍهغٌاعیسِ تا فرواًس تسیار پاییي ) 

( در Glucocorticoid Receptor; GR( ٍ گلیىَوَرتیىَئیذی ) NMDAدی آسپارتات )  –گیرًذّای اِى هتیل 

 هیوَى رزٍس ًر 

 4، ټڇؽڊ ِبثفڊ3*، ضىٿ سڃٰٹڋ2، ضُىځب سڃٰٹڋ1اٸڇڅ سٱڍڅ
 آقټبڌٍٵبڄ ڀفڂاٸٱشفڂټ٥ځب٘ڍه –٠ٹڃٺ ا٠ّبة ڂ ـ٨شبـ  ټفٰك سط٭ڍ٭بر –ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ث٭ڍڅ الله )٠ح(  1

ٌځبغشڋ، ٴفڂڄ  ٠ٹڃٺ ٌڇف دفؼڌه، ټڍؽاپ ٠ؽاٸز، اڀشڇبڊ ثٹڃاـ و٩ڍف اټڍؽ، ثٹڃاـ ٨4بق  ٠ٹڃٺ ٌځبغشڋ، ټڃوىڅ آټڃقي ٠بٸڋ 2

 ـاڌبڀً ڂ چڃي ټّځڃ٠ڋ
 ٴفڂڄ ٨ڍكڌڃٸڃلڊ ڂ ٨ڍكڌٯ دكٌٱڋ –ؼاڀٍٱؽڄ دكٌٱڋ  –الله )٠ح( ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ث٭ڍڅ  3*

 ٌځبوڋ ٴفڂڄ ٨بـټبٰڃٸڃلڊ ڂ وٻ –ؼاڀٍٱؽڄ ؼاـڂوبقڊ  –ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ث٭ڍڅ الله )٠ح(  4

چبڊ ثىڍبـ دبڌڍٿ ثف ٨فآڌځؽچبڊ قڌىشڋ )ثڅ ؼٸڍٷ  ٘ڋ وبٸڍبپ اغڍف سبثڍفار اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثڃڌمڄ ؼـ ٨فٰبڀه همذهِ:

 –ٴفاپ ٬فاـ ٴف٨شڅ اوز. ثفاڊ ؼـٮ اڌٿ ٴڃڀڅ سبثڍفار ټٙبٸ١بسڋ ؼـ اث١بؼ وٹڃٸڋ  فؼٴڋ ٰبـثفؼ آڀڇب(، ټڃـؼ سڃخڅ دمڂچًٴىش

ٌځبغشڋ سب ضؽ ټٽٱٿ ٌجڍڅ اڀىبپ  –چبڊ ٨ڍكڌڃٸڃلڌٯ ڂ ـ٨شبـڊ  اڌڋ ٰڅ اق ڀٝف ڂڌمٴڋ چبڊ ضڍڃاڀڋ ټڃٸٱڃٸڋ ڂ ثڍبپ لپ ؼـ ټؽٶ

ثڅ چٽڍٿ ؼٸڍٷ ؼـ اڌٿ ټٙبٸ١څ سبثڍف اڌٿ اټڃاج ٨فٰبڀه ثف ثڍبپ ؼڂ لپِ ٴڍفڀؽڈ اِپ ټشڍٷ  اڊ ثفغڃـؼاـ اوز. ثبٌځؽ، اق اچٽڍز ڂڌمڄ

ؼـ ټڍٽڃپ ـقڂن ڀف ټڃـؼ ثفـوڋ ٬فاـ  ( Glucocorticoid Receptor; GR)  ( ڂ ٴٹڃٰڃٰڃـسڍٱڃئڍؽ NMDAؼڊ آوذبـاسبر ) 

 ٴف٨شڅ اوز. 

 6سب  3وبٶ ڂ ڂقپ ثڍٿ  5سب  3ثب وٿ ثڍٿ   (Macaca mulatta)اق ٴڃڀڅ  rhesus macaquesـقڂنڀف ټڍٽڃپ  3 ّا:  هَاد ٍ رٍش

ٰڍٹڃٴفٺ ؼـ ؼټب ڂ ڀڃـ ڂ س٥ؿڌډ اوشبڀؽاـؼ ؼـ ضبٸڋ ٰڅ ؼـ ؼـڂپ ٩٬ىڋ اق خځه س٩ٹڃپ ٬فاـ ؼاٌشځؽ، ثب ٌفاڌٗ آقټبڌٍٵبڄ غڃ 

ثب ٌؽر ټڍؽاپ چفسك وڍځڃوڋ  30وب٠ز ؼـ ڌٯ ټبڄ ؼـ ټ١فْ اټڃاج ٨فٰبڀه دبڌڍٿ  4ٴف٨شځؽ. ده اق آپ، ـڂقاڀڅ ثڅ ټؽر 

سىلا ٬فاـ ٴف٨شځؽ. ثفاڊ اخفاڊ دفڂسٱٷ سبثً، اق آڀشٿ ٸڃح ؼاڌفڂڊ ٰڅ ثڅ ڌٯ وڍٵځبٶ لڀفاسڃـ ٬بثٷ سځٝڍٻ  ټڍٹڋ 7ټ٥ځب٘ڍىڋ 

٨فٰبڀه ڂ ؼاټځڅ ټشّٷ ثڃؼ، اوش٩بؼڄ ٌؽ. ڌٯ ـڂق ٬جٷ اق ٌفڂٞ دفسڃؼچڋ، ؼـ دبڌبپ قټبپ دفسڃؼچڋ ڂ ڌٯ ټبڄ ده اق آپ، چف ثبـ 

cc 10 چب خؽا ٌؽڀؽ. ثفاڊ ثفـوڋ ټڍكاپ  ق ٌفڌبپ دٍز وب٪ دبڊ ضڍڃاپ سڇڍڅ ڂ ده اق وبڀشفڌ٩ڃل، ٸځ٩ڃوڍز ڀٽڃڀڅڀٽڃڀډ غڃڀڋ ا

اوشػفاج ڂ ثب اوش٩بؼڄ اق ـڂي اوذٱشفڂ٨شڃټشفڊ  mRNAچبڊ اوشبڀؽاـؼ،  اثشؽا ثب اوش٩بؼڄ اق دفڂسٱٷ ،GRڂ  NMDAثڍبپ ؼڂ لپ 

(NanoDrop, USA.اق ټڍكاپ غٹڃَ آپ، ا٘ٽڍځبپ ضبِٷ ٌؽ )  ( وذه ثب ٘فاضڋ ڌٯ دفاڌٽف ټځبوتCinnagen, Iran اق )

ؼاڀىڍشڅ  اوش٩بؼڄ ٌؽ. ثفاڊ اڌٿ ټځٝڃـ، GRڂ  NMDAچبڊ  لپ ٴڍفڀؽڄس٥ڍڍفار ثڍبپ ثفاڊ ټٙبٸ١ډ  PCR  RT - (Bio Rad )ـڂي 

 -βىجز ثڅ ثڍبپ لپ چب ڀ ټطبوجڅ ٌؽڄ ڂ ټڍكاپ ثڍبپ لپ ImageJثب اوش٩بؼڄ اق ڀفٺ ا٨كاـ  PCRچفڌٯ اق ثبڀؽچبڊ ثؽوز آټؽڄ ؼـ 

actin  .ټ٭بڌىڅ ٌؽ 

، GRاڌدابؼ ڀٍاؽڄا اټ اب ؼـ ټاڃـؼ      NMDAؼاـڊ ؼـ ثڍبپ لپ ٴڍفڀؽڈ  ڀشبڌح ضبِٷ اق اڌٿ ټٙبٸ١څ ڀٍبپ ؼاؼٰڅ س٥ڍڍف ټ١ځڋًتایح: 

ده اق دبڌبپ دفڂسٱٷ سبثً ثڍبپ آپ ا٨كاڌً ڌب٨شڅا ٰڅ ده اق ڌٯ ؼڂـڈ ثابقدفڂـڊ ڌاٯ ټبچاڅ، ټداؽؼا  ثاڅ ټ٭اؽاـ ٘جڍ١اڋ غاڃؼ         

 ٴٍز. ثف

ڀ٭ً ټڇٽڋ ؼـ ضب٨ٝڅ ڂ ڌبؼٴڍفڊ ؼاـؼا اټڃاج ټڃـؼ اوش٩بؼڄ ؼـ اڌٿ  NMDAثب سڃخڅ ثڅ اڌٿ ٰڅ ٴڍفڀؽڈ گیری:  تحث ٍ ًتیدِ

ـوؽ ٰڅ اڌٿ اټڃاج  ؼـ سثجڍز ضب٨ٝڅ، زځڍٿ ثڅ ڀٝف ټڋ GRدمڂچً سبثڍفڊ ثف ـڂڊ اڌٿ ٨فاڌځؽ ڀؽاٌشڅا اټ ب ثب سڃخڅ ثڅ ڀ٭ً ټڇٻ 

ڋ ؼـ اڌٿ ٨فاڌځؽ ؼاـڀؽا اټ ب اڌٿ سبثڍف ټڃ٬شڋ ثڃؼڄ ثڅ ٘ڃـڊ ٰڅ ده اق ڌٯ ټبڄ اثف آپ ټطڃ ټڋ ؼـ ٘ڋ قټبپ دفسڃٴڍفڊ ڀ٭ً ټثجش

 ٌڃؼ. 

 : اټڃاج اٸٱشفڂټ٥ځب٘ڍه ٨فٰبڀه دبڌڍٿ، ٴڍفڀؽڈ اِپ ټشڍٷ ؼڊ آوذبـسبر، ٴڍفڀؽڈ ٴٹڃٰڃٰڃـسڍٱڃئڍؽڊّا ولیذ ٍاشُ
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The Effect of Extremely Low Frequency Electromagnetic fields on Gene Expression of N-Methyl-D-
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Introduction: Since extensive using of extremely low frequency of electromagnetic waves (ELF-EM), its 

effects have been interested in biological processes. For understanding of cellular – molecular and gene 

expression, it is important to choose a suitable animal model at which is similar to human in physiological 

aspects. For this reason in this research, the gene expression of N-methyl-D-aspartic acid (NMDA) and 

glucocorticoid receptors (GR), as two sensitive gene in presence of ELF, are investigated in macaca rhesus. 

Material and methods: Three rhesus macaques with age between 3 to 5 years and 3 to 6 kilogram weights were 

placed in Teflon cage at standard condition of temperature, light and nutrition for habitation. Then, animals were 

daily irradiated by ELF-EM (30Hz and 0.7 mT) four hours for one month. The ELF source was included a loop 

antenna and a tuneable signal generator. 10 cc of blood sample was obtained from behind of shin artery and its 

lymphocyte was separated by centrifuge. For determination of NMDA and GR gene expression, the mRNA was 

extracted using a standard method and its purity was evaluated by spectrophotometry (NanoDrop, USA). Then, 

by designing of suitable primer (Cinnagen, Iran), the amount of gene expression of receptors was determined by 

PCR method (Bio Rad, USA). Finally, the genes expressions were evaluated by the comparing of optical 

densities of obtained bands with β-actin band, using ImageJ software. 

Results: The results indicated the gene expression of NMDA was not significant between control and irradiated 

animals. Whereas, the gene expression of GR was increase in irradiated animal, but, this variation was 

temporarily and returned to its normal value after recovery time (on month later).  

Discussion and conclusions: Since NMDA has an important role in memory and learning, so, according to 

these results, ELF-EM had not affected these processes. But, GR has an essential role in memory consolidation, 

this process had briefly affected by animal irradiation.  

Key Words: Low frequency electromagnetics, N-methyl – Aspartate Receptor, Glucocorticoid. 
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https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjc76Xnr6_YAhUkD5oKHRz1CRwQFggyMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FN-Methyl-D-aspartic_acid&usg=AOvVaw2t-wNT3XX_sgUES4_zMfYi
https://www.google.com/search?q=macaca+rhesus&spell=1&sa=X&ved=0ahUKEwiosKC-r6_YAhXpYZoKHeIgAZAQvwUIJCgA
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 Low Frequency electromagnetic Wave; ELF-EMF 12)تاثیر اهَاج الىترٍهغٌاعیس تا فرواًسِ تسیار پاییي )

 ( در هیوَى رزٍس ًر تِ عٌَاى یه هذل حیَاًی هٌاسة Visual Memoryّرتسی تر حافظة تیٌایی ) 

 4، ټڇؽڊ ِبثفڊ3*، ضىٿ سڃٰٹڋ2سڃٰٹڋ، ضُىځب 1ټ١ّڃټڅ ٰبٜٽڋ
 آقټبڌٍٵبڄ ڀفڂاٸٱشفڂټ٥ځب٘ڍه –٠ٹڃٺ ا٠ّبة ڂ ـ٨شبـ  ټفٰك سط٭ڍ٭بر –ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ث٭ڍڅ الله )٠ح(  1

 ٌځبغشڋ ٠ٹڃٺ ٌڇف دفؼڌه، ټڍؽاپ ٠ؽاٸز، اڀشڇبڊ ثٹڃاـ و٩ڍف اټڍؽ، ثٹڃاـ ٨4بق  ٠ٹڃٺ ٌځبغشڋ، ټڃوىڅ آټڃقي ٠بٸڋ 2
 ٴفڂڄ ٨ڍكڌڃٸڃلڊ ڂ ٨ڍكڌٯ دكٌٱڋ –ؼاڀٍٱؽڄ دكٌٱڋ  –ڋ ث٭ڍڅ الله )٠ح( ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱ 3*

 ٌځبوڋ ٴفڂڄ ٨بـټبٰڃٸڃلڊ ڂ وٻ –ؼاڀٍٱؽڄ ؼاـڂوبقڊ  –ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ث٭ڍڅ الله )٠ح(  4

ڀڃوڋ اق چبڊ ثىڍبـ دبڌڍٿ، اڀىبپ اټفڂقڊ ؼـ ا٬ڍب ثڅ ؼٸڍٷ اوش٩بؼڈ ٴىشفؼڄ اق اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثڃڌمڄ ؼـ ٨فٰبڀه همذهِ:

ـوؽ. ثڅ  اڌٿ ٴڃڀڅ اټڃاج ٤ڃ٘څ ڂـ اوزا ثځبثفاڌٿ ٌځبغزِ آثبـ آپ ثف ٨فاڌځؽچبڊ قڌىشڋ ڂ ٌځبغشڋ، اخشځبة ڀبدؿڌف ثڅ ڀٝف ټڋ

چٽڍٿ ؼٸڍٷ ؼـ اڌٿ ٴكاـي اثف آپ ثف ضب٨ٝډ ثڍځبڌڋ ټڍٽڃپ ـقڂن ڀف ثڅ ٠ځڃاپ ټؽٶ ضڍڃاڀڋ ٰڅ ثڍٍشفڌٿ ٌجبچز ٨ڍكڌڃٸڃلڌٯ ـا 

 ڋ ٬فاـ ٴف٨شڅ ڂ ڀشبڌح آپ ٴكاـي ٌؽڄ اوز. ثب اڀىبپ ؼاـؼ، ټڃـؼ ثفـو

ثب ؼـ ټ١فْ سبثً اټڃاجِ ثڅ ٠ځڃاپ ٴفڂڄ آقټبڌٍڋ(  ڌٱڋ ثڅ ٠ځڃاپ ٰځشفٶ ڂ ث٭ڍڅوف ټڍٽڃپ ) 3 ؼـ اڌٿ ټٙبٸ١څّا:  هَاد ٍ رٍش

٨شځؽ. وب٠ز، ٬فاـ ٴف 4ټڍٹڋ سىلا ثڅ ټؽر ڌٯ ټبڄ ڂ ـڂقاڀڅ  7/0چفسكڊ ثب ٌؽر ټڍؽاپ ټ٥ځبٜڍىڋ  12 ٨فٰبڀهِ ثىڍبـ دبڌڍٿ

ضب٨ٝډ ثڍځبڌڋ، ٜف٦ ٤ؿاڊ  ثفاڊ وځدًثفاڊ سبثً اق آڀشٿ ٸڃح ٰڅ ثڅ وڍٵځبٶ لڀفاسڃـ ٬بثٷ سځٝڍٻ ټشّٷ ثڃؼ، اوش٩بؼڄ ٌؽ. 

وبڀشڍٽشفڊ  10ٌؽ، وبغشڅ ڂ ؼـ ٨بِٹډ  ټػّڃِڋ اق خځه دٹٱىڋ ٴلان ٩ٌب٦ ثب ؼـِ ٨ځفڊ ٰڅ سځڇب ؼـ خڇز غبِڋ ثبق ټڋ

څ ٠ځڃاپ دبؼاي ٬فاـ ٴف٨ز ڂ ثڅ ضڍڃاپ ـڂي ثبق ٰفؼپ ؼـ ثفاڊ ـوڍؽپ ثڅ دبؼاي، ٩٬ه، ڀّت ٌؽ. ؼـ ؼاغٷ ٩٬ه ثبؼاٺ قټڍځڋ ث

ٴف٨شځؽ. سځڇب ڌٱڋ اق  وب٠ز ٴفوځٵڋ ؼـ ټ٭بثٷ ؼڂ ٜف٦ِ ٰڅ وٙڃش آپ دڃٌڍؽ ٌؽڄا ٬فاـ ټڋ 17آټڃقي ؼاؼڄ ٌؽ. ضڍڃاپ ده اق 

ثبڀڍڅ  60ڂ  30ڂ٦ دبؼاي ؼـ ٨ڃاِٷِ قټبڀڋ سڃاڀىز ثڅ دبؼاي ؼوز ڌبثؽ. ٜف ٜفڂ٦ ټطشڃڊ دبؼاي ثڃؼ ڂ ضڍڃاپ ثب ڌٯ ثبـ سلاي ټڋ

ثفؼاـڊ ٌؽ. چف ٰؽاٺ اق  ده اق ٰځبـ ـ٨شٿ دفؼڈ ٩٬ه، ثڅ ٘ڃـ خؽاٴبڀڅ ؼـ اغشڍبـ ضڍڃاپ ٬فاـ ٴف٨شڅ ڂ اق سٽبٺ ټفاضٷ ؼوشڍبثڋ، ٨ڍٹٻ

 ثبـ ؼـ ـڂق ڂ ثڅ ټؽر ڌٯ ټبڄ اڀدبٺ ٌؽ.  5چب  آقټبڌً

قټبڌٍڋ ث١ؽ اق دفسڃؼچڋ ڀىجز ثڅ ٴفڂڄ ٌبچؽ ثڇجڃؼ ڌب٨شڅا ثڅ ٘ڃـڊ ٰڅ ڀشبڌح ڀٍبپ ؼاؼ ٰڅ ضب٨ٝډ ثڍځبڌڋ ؼـ ٴفڂڄ آًتایح: 

 چبڊ ِطڍص ثجز ٌؽڄ ؼـ ټ٭بڌىڅ ثب ٴفڂڄ ٌبچؽ، ا٨كاڌً ڌب٨ز.  ثبڀڍڅ، س١ؽاؼ دبوع 60ڂ چٻ ؼـ  30چٻ ؼـ 

ڀٙجب٪ ٨فٰبڀه سڃاڀؽ ڀبٌڋ اق ا ـوؽ ٰڅ ثڇجڃؼ ضب٨ٝډ ثڍځبڌڋ ؼـ ضڍڃاڀبر دفسڃ ٴف٨شڅ ټڋ زځڍٿ ثڅ ڀٝف ټڋتحث ٍ ًتیدِ گیری: 

چفسك( ثبٌؽ. ثب سڃخڅ ثڅ سبثڍف ټثجز اټڃاج آٸ٩ب ثف ٬ؽـر غلا٬ڍز ڂ ڌبؼ ٴڍفڊ، ڀشبڌح  13سب  8سبثً ثب ٨فٰبسه اټڃاج آٸ٩بڊ ټ٥كڊ )

 اڌٿ آقټبڌً ڀڍك ټڃءڌؽ چٽڍٿ ڂا١٬ڍز اوز.

 اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ٨فٰبڀه دبڌڍٿ، ضب٨ٝډ ثڍځبڌڋ، ټڍٽڃپ ـقڂن ڀف ّا:  ولیذ ٍاشُ
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Abstract 

Introduction: Because of widespread utilizing of electromagnetic wave specially extremely low frequency 

fields, nowadays, human beings have been surrounded by ocean of such fields. Hence, understanding of these 

fields effects on biological and cognitive processes is unavoidable. For this reason, at presented report the effect 

of 12 Hz ELF-EMF on visual memory is investigated in macaca rhesus. It is worth to note that because of most 

physiological similarity with human, this animal model is used in this research.  

Materials and Methods: In this study 3 rhesus macaca (one as control and remainders as experimental group) 

were irradiated by ELF-EMF (12 Hz, 0.7 mT) for four hours per day at one month. A loop antenna connected to 

a tunable signal generator was used as an irradiator system. For visual memory studies a transparent plexiglass 

container with springy cap and containing of peanut as an animal reward, was installed at 10 cm of the animal's 

cages. In order to peanut obtaining, the animal was trained how he can open the springy cap and catch the 

peanut. Then, after 17 hours starving in covered cages, animals were placed front side of the containers. After 

30 or 60 seconds pausing against container, the animal had only one opportunity to open springy cap and obtain 

the reward and the correct and incorrect efforts were counted as a criteria for visual memory. This experiments 

were performed both for control and irradiated animals. Each experiments were repeated 5 times and all stages 

animal efforts were filmed by camera.   

Results: The results showed that both 30 and 60 second pauses, the visual memory of irradiated animals were 

improved relative to control animal.  

Discussion and conclusions: It seems that the improvement of visual memory in irradiated animals can arising 

from synchronization of alpha wave of animal brain (8 – 12 Hz) with ELF-EMF frequency (12 Hz). It is 

important to note that the alpha wave has a positive effect on creativity and learning and our results confirmed 

such a fact.  

Key Words: Extremely Low Frequency Electromagnetic Waves, Visual Memory, Rhesus macaca 

https://www.google.com/search?q=macaca+rhesus&spell=1&sa=X&ved=0ahUKEwiosKC-r6_YAhXpYZoKHeIgAZAQvwUIJCgA
https://www.google.com/search?q=macaca+rhesus&spell=1&sa=X&ved=0ahUKEwiosKC-r6_YAhXpYZoKHeIgAZAQvwUIJCgA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi3ubr6s6_YAhXGE5oKHYWkA84QFggqMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBaqiyatallah_University_of_Medical_Sciences&usg=AOvVaw0qmp3Z8r7UK_BupEycPN2E
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi3ubr6s6_YAhXGE5oKHYWkA84QFggqMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBaqiyatallah_University_of_Medical_Sciences&usg=AOvVaw0qmp3Z8r7UK_BupEycPN2E
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi3ubr6s6_YAhXGE5oKHYWkA84QFggqMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBaqiyatallah_University_of_Medical_Sciences&usg=AOvVaw0qmp3Z8r7UK_BupEycPN2E
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 اثرتاتص هیذاى ون فرواًس تا ضذت پاییي تر غلظت اگسالات سرم خًَی در رت ّای ًر

*، وڍؽ ٠ٹڋ ٩ٌڍ١ڋ٨،1ب٘ٽڅ اڌڃثڋ1اٸځبق ٠كڌكڊ
 4،  ٠ٹڍفٔب غڃٌؽٶ3ڄ،  ٠ٹڋ ٌٽىڋ قاؼ2

 كٌٱڋ ـ٨ىځدبپ، ـ٨ىځدبپ، اڌفاپ، ؼاڀٍٵبڄ ٠ٹڃٺ دچبڊ ٤ڍفڂاٴڍف ټفٰك سط٭ڍ٭بر ثڍٽبـڊ -1

 ټفٰك سط٭ڍ٭بر ٠ٹڃٺ ڂ ثڍٽبـڊ چبڊ ا٠ّبة، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ٬ٻ، ٬ٻ، اڌفاپ-2

 ٨بټبٰڃٸڃلڊ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ـ٨ىځدبپ، ـ٨ىځدبپ، اڌفاپ-ټفٰك سط٭ڍ٭بر ٨ڍكڌڃٸڃلڊ-3

 ٴفڂڄ ثڍڃٌڍٽڋ ثبٸڍځڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ـ٨ىځدبپ، ـ٨ىځدبپ، اڌفاپ-4

ٴڍفؼ، اق آڀدب ٰڅ  غڍفا ټط٭٭ڍٿ ڀٍبپ ؼاؼڀؽ ٰڅ ٤ٹٝز اٴكالار ؼـ وفٺ غڃڀڋ سطز سبثڍف ڂ١ٔڍز چڃٌڍبـڊ ٬فاـ ټڋاهمذهِ: 

ثبٌؽ ؼـ اڌٿ سط٭ڍ٫ ؼـ دڋ آڀڍٻ ٰڅ اثف ټڍؽاپ ٰفؼ ټ٥ك ټڋټڍؽاپ ټ٥ځب٘ڍىڋ ٬بؼـ ثڅ اثفٴؿاـڊ ثف ڂ١ٔڍز چڃٌڍبـڊ ڂ ٠ٽٷ

 چبڊ ڀف  ټڃـؼ ثفـوڋ ٬فاـ ؼچڍٻ. ٤ٹٝز اٴكالار وفٺ غڃڀڋ ـرچبڊ ټػشٹ٧ ـا ثف ټڍكاپ  ټ٥ځب٘ڍىڋ ٰٻ ٌؽر ثب ٨فٰبڀه

سبڌڋ اوش٩بؼڄ ٌؽ. ضڍڃاپ ؼـ ٨ٕبڊ ثڍٿ ؼڂ اوشڃاڀڅ  ٠10ؽؼ  ـر ڀف ؼـ زڇبـ ٴفڂڄ  40. ؼـاڌٿ ټٙبٸ١څ سدفثڋ اق هَاد ٍ رٍضْا

ٴف٨ز، ٰڅ  ٴلان ٩ٌب٦ ٬فاـ  ټشف  اق خځه دٹٱىڋ وبڀشڋ13ټشف ڂ ثڅ اـس٩بٞ  وبڀشڋ25وبڀشڍٽشف ڂ ٬ٙف ثڍفڂڀڋ  10ثب ٬ٙف ؼـڂڀڋ 

 200ځؽ.  ټڍؽاپ ټ٥ځب٘ڍىڋ ڌٱځڃاغز اق ٘ف٦ ثبلا ثڅ دبڌڍٿ ثب ٌؽر ځسڃاڀىشځؽ ضفٰز ٰ ثفاضشڋ ڂ ثؽڂپ چڍر اوشفوڋ ټڋ

ٌؽ. ضڍڃاپ ده اق ٬فاـ ٴڍفڊ ؼـ  وبڀشڍٽشف( سڃٸڍؽ  15ټڍٱفڂسىلا سڃوٗ ڌٯ خ٩ز ٰڃڌٷ چٹٽڇڃٸشك ثڅ ١ٌبٞ ڂ ٨بِٹڅ ڌٱىبپ )

٬ڍ٭څ ٘ڋ وڅ خٹىڅ سطز سبثڍف ټڍؽاپ ټ٥ځب٘ڍىڋ ٴف٨ز. وڅ ٴفڂڄ سبثً ثڅ ٸطبٚ ٨فٰبڀه ټڍؽاپ سبثڍؽڄ ؼ 10اڌٿ خ١جڅ، ثٽؽر 

ڊ ټفاضٷ ٰبـ ټبڀځؽ وڅ ٴفڂڄ ٬جٷ اڀدبٺ ٌؽڄ ثب اڌٿ س٩بڂر  چفسك( ڂ ٴفڂڄ زڇبـٺ چٽڅ 18ڂ 10ٌؽڄ اق چٻ ټشٽبڌك ثڃؼڀؽ )٩ِف، 

سبثً اڂٶ ڂ ث١ؽ اق خٹىڅ سبثً زڇبـٺ سڇڍڅ ٌؽ ڂ سڃوٗ وفٺ غڃڀڋ اق ضڍڃاپ ٬جٷ اق ٌفڂٞ خٹىڅ ثڃؼ. ٰڅ ؼوشٵبڄ غبټڃي 

 ؼوشٵبڄ الاڌكا ٤ٹٝز اٴكالار ټڃـؼ ثفـوڋ ٬فاـ ٴف٨ز. 

ؼاـڊ ـا ڀٍبپ ؼاؼ  چفسك س٥ڍڍفار ټ١ځڋ 10ؼـ ثفـوڋ س٥ڍڍف اٴكالار ؼـ وفٺ غڃڀڋ آقټڃپ آټبـڊ ثفاڊ ٴفڂڄ سطز سبثً  ًتایح:

(p<0.05ثٙڃـڊ ٰڅ سبثً اټڃاج اٸٱشفڂټ٥ځب٘ڍه ثب .)  ټڍٱفڂسىلا ثب٠ث ٰبچً ټڍكاپ اٴكالار  200چفسك ڂ ٌؽر  ٨10فٰبڀه

ـڂؼ ثب٠ث ا٨كاڌً چڃٌڍبـڊ ٌڃؼ ٰڅ ثب ٴكاـٌبسڋ ټجځڋ ثف ٰبچً چڃٌڍبـڊ ثف اثف سبثً اټڃاج  ٌڃؼ. ؼـ ڀشڍدڅ اڀشٝبـ ټڋ ټڋ

ب ڀڍك ټٍبچؽڄ ٌؽ اټب اق ڀٝف چ ثبٌؽ. اڌٿ ٰبچً ټڍكاپ اٴكالار ؼـ ث٭ڍڅ ٴفڂڄ چب ؼـ سځب٬ٓ ټڋ اٸٱشفڂټ٥ځب٘ڍىڋ ؼـ وبڌف دمڂچً

 ؼاـڊ ڀجڃؼ. آټبـڊ ٰبچً ټ١ځڋ

چبڊ ټ٥ځب٘ڍىڋ ٰٻ ٨فٰبڀه ثب ٌؽر دبڌڍٿ ټٽٱٿ اوز ثب٠ث ټؽڂٸڅ ڀشبڌح اڌٿ سط٭ڍ٫ ڀٍبپ ؼاؼ ټڍؽاپ تحث ٍ ًتیدِ گیری:

 ثبٌؽؽڄ ټڋٌؽپ ټشبثڃٸڍكٺ اٴكالار ؼـ ـر چبڊ ڀف ٌڃڀؽ. ڂ اڌٿ اثف ٴؿاـڊ ڂاثىشڅ ثڅ ٨فٰبڀه ټڍؽاپ ټ٥ځب٘ڍىڋ سبثڍؽڄ ٌ

 اټڃاج اٸٱشفڂټ٥ځب٘ڍه، اٴكالار، چڃٌڍبـڊ، غڃاة :ّا ولیذ ٍاشُ

http://vcrt.rums.ac.ir/index.aspx?siteid=62&fkeyid=&siteid=62&pageid=7243
http://vcrt.rums.ac.ir/index.aspx?siteid=62&fkeyid=&siteid=62&pageid=7243
http://vcrt.rums.ac.ir/index.aspx?siteid=62&fkeyid=&siteid=62&pageid=7243
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Introduction: Recent researches proposed that plasma concentration of oxalate will change following changes 

in alertness status in rats. On the other hand, the magnetic field can affect on alertness and brain activity.  In this 

study, we investigated effect of extremely low frequency electromagnetic fields (ELF-MF) on plasma oxalate 

concentration in male rats.  
Methods and Materials: In this experimental study, 40 male rats were allocated in four groups (n=10). The 

animal was placed in the space between two nested cylinders with a height of 13 cm, inner and outer diameter of 

10 cm and 25 cm respectively, made of transparent Plexiglas that rat could easily move without any stress. The 

ELF-MF exposure was applied for three days (10 min/day) for each group. All group exposed by same magnetic 

field intensity (200µT) but different frequency (sham, 0, 10 and 18 Hz). Uniform magnetic fields was generate 

by a Helmholtz coils with same radius and distance (15cm). Sham treated animal did not receive ELF-MF. 

Serum level of oxalic acid was measured both before first and after third exposure to ELF-MF or sham by 

ELISA.  

Results: Comparison of oxalate level between before and after exposure to ELF-MF revealed that ELF-MF (10 

Hz and 200µT) decreased serum level of oxalate (p<0.05).As a result, it is expected to increase sleep loss. These 

results contradict some reports that electromagnetic exposure induce sleep and reduce reaction time. This 

decrease in oxalate levels was observed in the other groups, but did not significant. 

Discussion and Conclusion: Results of present study demonstrated that ELF-MF may modulate the metabolism 

of oxalic acid in male rats. This effect is dependent on the frequency of exposed magnetic field. 
 

Keywords: extremely low frequency electromagnetic field, oxalic acid, alertness, sleep 
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 غٌاعیسی استاتیهحفاظت از حروت اسپرم درضذت ّای هتَسظ هیذاى ّای ه

 3،ؼاڂؼ ؼڂـاڀڍبپ *٠،2جؽاٸطىڍٿ ٌبچڃـؼڊ *1دفڂاڀڅ ټ٭بټڋ  2ڂ1ټشڍٿ وبؼار ٬ب٨ٹڅ ثبٌڋ

 ٴفڂڄ قڌىز  ٌځبوڋ ،ؼاڀٍٵبڄ آقاؼ  ڂاضؽ ٠ٹڃٺ ڂسط٭ڍ٭بر ، سڇفاپ ، اڌفاپ-1

 ٴفڂڄ خځڍٿ ٌځبوڋ ،دمڂچٍٵبڄ سڃٸڍؽ ټثٷ ـڂڌبپ-2

 ط٭ڍ٭بر ،سڇفاپ ، اڌفاپټفٰك سط٭ڍ٭بر ٨ڍكڌٯ دلاوٽب، ؼاڀٍٵبڄ آقاؼ ٠ٹڃٺ ڂس-3

*(
1
maghami@srbiau.ac.ir; 

2
shahverdi@royaninstitute.org) 

 

خڇابپ ٴىاشفؼڄ ټاڋ ٌاڃؼ.      ؼـِاؽ اق قڂج چابڊ   15ساب   10ڀبثبـڂـڊ ڌٱڋ اق ټ١ٕلار ټڇٻ ثبٸڍځڋ اوز ٰڅ ؼـ ضاؽڂؼ  : همذهِ

٠ځڃاپ ڀبثابـڂـڊ  سطز چبڊ ټفؼاڀڅ ڀبثبـڂـڊ ؼـِؽ  58-37ڂ  ثڃؼڄ ټڃاـؼ ڀبثبـڂـڊٰٷ ؼـِؽ اق  50سب  40ؼـ ثڍٿ  ټفؼاپ ڀبثبـڂـڊ

سطفٮ اوذفٺ ڌٱڋ اق ټڇٽشفڌٿ دبـاټشفچبڊ ثبـڂـڊ ټفؼاپ اوز. چؽ٦ اق اڌٿ ټٙبٸ١څ ض٩اٛ   .ٌځبغشڅ ټڋ ٌڃؼاڌٹڍڃدبسڍٯ  څټفؼاڀ

 ؼـ ٌااؽر چاابڊ ټشڃوااٗ ټڍااؽاپ ټ٥ځب٘ڍىااڋ اوااشبسڍٯ ؼـ ٘ااڃٶ ټااؽر ٨فاڌځااؽچبڊ اقټبڌٍااٵبچڋ اوااز.    ضفٰااز  اوااذفٺ

 30ساب   15خٽٟ آڂـڊ ٌؽ ڂ ثڅ ټؽر  ثبڀٽڃڀڅ چبڊ ڀفټبٶ (n = 90): ده اق ثفـوڋ چبڊ اڂٸڍڅ، ڀٽڃڀڅ ټځڋ ټفؼاپ  رٍضْا ٍ هَاد

ز ټڍاؽاپ ټ٥ځب٘ڍىاڋ )ؼـټ١افْ(ڂ غابـج ټڍاؽاپ      ڀٽڃڀڅ چب ثڅ ؼڂ٬ىٽز س٭ىڍٻ ٌؽڄ ثڅ ؼڂ قڌف ڀٽڃڀڅ سط .ؼ٬ڍ٭څ ثڅ ټبڌٟ ـوڍؽ

وب٠ز  سطز ڌٯ ټڍؽاپ ټ٥ځب٘ڍىڋ ثبثز  ڂؼـ ټفٰك ټ٥ځب٘ڍىاڋ ؼائٽاڋ    5چف ڀٽڃڀڅ ؼـ ٘ڃٶ  ټ٥ځب٘ڍىڋ)ٰځشفٶ(٬فاـ ٴف٨شځؽ .

دبـاټشفچابڊ ضفٰشاڋ    .)سدكڌڅ ضفٰز اوذفٺ ثب ٰٽٯ ٰبټذڍڃسف( س١ڍاڍٿ ٌاؽ   CASA ټطشڃاڊ ضفٰز اوذفٺ سڃوٗ .ځؽ٬فاـ ٴف٨ش

ا ٨بِٹڅ ټىش٭ڍٻ اق اثشؽاڊ ساب  VSL ) ( وف٠ز غٗ ټىش٭ڍٻ2( ضفٰز ضفٰشڋ دڍٍف٨شڅا )1ټٷ: سطفٮ ٰبټٷ )ټبڀځؽ )اـقڌبثڋ ٌب

ؼاؼڄ ٌاؽڄ   (VAP)( ټڍبڀٵڍٿ وف٠ز ټىاڍف  3دبڌبپ ټىڍف اوذفٺ، س٭ىڍٻ ثف قټبپ وذفڊ ٌؽڄ( ؼاؼڄ ٌؽڄ ؼـ ټڍٹڋ ټشف / ثبڀڍڅ ڂ )

 اڀدبٺ ٌؽ. قڂخڋ t ( ڂ آقټڃپ16ڀىػڅ ) SPSS ش٩بؼڄ اق ڀفٺ ا٨كاـؼـ ټڍٹڋ ټشف ثف ثبڀڍڅ. سدكڌڅ ڂ سطٹڍٷ ؼاؼڄ چب ثب او

سطفٮ اوذفٺ سطز سبثڍف ټڍؽاپ ټ٥ځب٘ڍىڋ اوشبسڍٯ ثڅ ٘ڃـ ټ١ځڋ ؼاـڊ ض٩ٛ ٌؽ ، ؼـ ضبٸڋ ٰڅ ؼـِؽ خځاجً ٴافڂڄ    :ًتیدِ  

واب٠ز   5څ ټاؽر  ثؼـ ٴفڂچڋ ٰڅ VSL ،VCL ،VAP ثب ٰبچً سطفٮ چٽفاڄ ثڃؼ. دبـاټشفچبڊ وڍځٽبسڍٯ اوذفٺغبـج اق ټڍؽاپ 

 ثب ض٩ٛ ضفٰز چٽفاڄ ثڃؼ .   ثڃؼڀؽ ؼـ ټ١فْ ٌؽر ټشڃوٗ ټڍؽاپ  اوشبسڍٯ ټ٥ځب٘ڍىڋ

 ڀشبڌح اڌٿ آقټبڌً ڀٍبپ ؼاؼ ٰاڅ  .: ټڍؽاپ ټ٥ځب٘ڍىڋ اوشبسڍٯ ټڋ سڃاڀؽ ثف سطفٮ اوذفٺ اڀىبپ اثف ثٵؿاـؼگیری ًٍتیدِ تحث

ثاڅ ٌاؽر ،قټابپ    ڂاثىاشڅ  ٌڃؼ. اڌٿ اثفار ټڋ ذفٺ وب٠ز ثب٠ث ض٩ٛ ضفٰز او 5ٌؽر ټشڃوٗ ( ده اق ثب ټڍؽاپ ټ٥ځب٘ڍىڋ )

 ڂڀڃٞ ټڃٸؽ ټڍؽاپ ټ٥ځب٘ڍىڋ اوز .

 ٰٹٽبر ٰٹڍؽڊ: اوذفٺ ، ټڍؽاپ ټ٥ځب٘ڍىڋ اوشبسڍٯ ، ض٩بٜز 

mailto:1maghami@srbiau.ac.ir
mailto:shahverdi@royaninstitute.org
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Introduction: Infertility is a major clinical problem that contributes about 10 to15 precent of couples world 

wide. Male infertility include 40to50% of all infertility cases and 37-58% of male infetility are known as 

iliopathic male infertility. Sperm motility is one of the important parameters in male fertility. The goal of this 

study was to preserve sperm motility with modrate intensity of static magnetic field during the experiment. 

Materials and Methods: After initial examination, the semen sample were collected from normospermic men 

(n=90), and were allowed to liquefy for 15-30 min. Each sample was divided into two subsamples that were 

exposed (‘‘treated’’) or not (‘‘control’’) during, 5 hr to a uniform static magnetic field at the center of permanent 

magnetic. The content of sperm motility was determined by CASA (computer assisted sperm analysis). The 

evaluated motility parameters consisted of: the total motility, (such as (1) the progressive motility; (2) the 

straight-line velocity (VSL; the straight-line distance from the beginning to the end of a spermatozoa track 

divided by the elapsed time) given in mm/s and (3) the average path velocity (VAP) given in mm/s. Data 

analysis was performed using SPSS (version 16) and paired t test. The p-value <0.05 is considered significant.  

Result: Sperm motility was significantly increased under the influence of static magnetic field while the 

motility percentage of the sham group decreased.The sperm kinematic parameters (VSL, VCL, VAP) were 

preserved in the exposed group group. 

Conclusion and Discussion: The static magnetic field could affect human sperm motility. The results of this 

experiment showed that the MF (at modrate intensity) could retain sperm motility after 5hr.However, sperm 

velocity was significantly affected by exposure of sperm to MF. The static magnetic field can affect the human 

sperm motility by increasing the percentage of motile spermatozoa and the correlated kinematic parameters, but 

these effects depend on the applied intensity and time of the applied magnetic field. 

 Keywords: Sperm, Static magnetic field, Sperm motility 
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هیلی تسلا  تر رٍی  3ّرتس ٍ ضذت  30اثر وطٌذُ ٍ اًتخاتی هیذاى الىترٍهغٌاعیسی در فرواًس خیلی پاییي 

 سلَلْای سرعاًی پستاى  

 2ڊ، ٨فقڌٿ ټفاؼ،*1، ٠ٹڋ ڌؽاٸڅ دڃـ1ټځّڃـڄ قاـ٠ڋ

 ٴفڂڄ ٨ڍكڌٯ دكٌٱڋ، ؼاڀٍٱؽڄ دكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ خځؽڊ ٌبدڃـ، اچڃاق، اڌفاپ .1

 ټ١بڂڀز سڃو١څ ڂ دمڂچً، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ  خځؽڊ ٌبدڃـ، اچڃاق، اڌفاپ .2

: ثىشڅ ثڅ ټفضٹڅ وف٘بپ دىشبپ، ٴكڌځڅ چبڊ ټػشٹ٧ ؼـټبپ ټڃـؼ اوش٩بؼڄ ٬فاـ ټڋ ٴڍفؼ ٰڅ ٌبڌٟ سفڌٿ آڀڇب ٌڍٽڋ همذهِ

ټٙبٸ١بر  ڀڋ ڂ دفسڃؼـټبڀڋ اوز. اٌٱبٶ ٠ٽؽڄ اڌٿ سٱځڍٯ چب ، اثفار ڀبټٙٹڃة آپ چب ثف وٹڃٶ چبڊ ڀفټبٶ ڂ وف٘بڀڋ اوز. ؼـټب

ثفاڊ سڃو١څ ؼـټبپ چبڊ ٰبـآټؽ ثب اثف اڀشػبثڋ ثف ـڂڊ وٹڃٶ چبڊ وف٘بڀڋ اؼاټڅ ؼاـؼ. ټٙبٸ١بر ڀٍبپ ؼاؼڄ اڀؽ ٰڅ ټڍؽاپ چبڊ 

ڂ ؼـ ٌؽر چبڊ ٰٻ سب ټشڃوٗ، اثفار ٔؽ وف٘بڀڋ   (ELF-EMF)ه  چبڊ ثىڍبـ ٰٻ اٸٱشفڂټ٥ځب٘ڍىڋ ٤ڍف ڌڃڀڍكاپ ؼـ ٨فٰبڀ

وب٠شڅ،  48ڂ  24ؼـ قټبپ چبڊ  ټڍٹڋ سىلا 3چفسك ڂ ٌؽر  30چؽ٦ اق اڌٿ ټٙبٸ١څ ټ٭بڌىڅ اثفټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ ثب  .ؼاـڀؽ

ټٱبڀڍىٻ ٠ٽٷ ټڍؽاپ ؼـ وٹڃٶ چبڊ ٠لاڂڄ ثف اڌٿ،  .اوز (MCF-7) ڂ وف٘بڀڋ دىشبپ  (MCF-10)ثف ـڂڊ  وٹڃٶ چبڊ ڀفټبٶ 

 .وف٘بڀڋ ڀڍك ټڃـؼ ثفـوڋ ٬فاـ ٴف٨شڅ اوز

 3چفسك ڂ ټڍؽاپ  30ؼاؼڄ ٌؽڄ ڂ ثب ٨فٰبڀه  ٍٰز DMEM ؼـ ټطڍٗ ٍٰز   MCF-10ڂ  MCF-7 : وٹڃٶ چبڊهَاد ٍرٍش ّا

سطز سبثً ٬فاـ  ڌٱځڃاغز ټڍؽاپ وب٠ز ؼـ ڌٯ لڀفاسڃـ اٸٱشفڂټ٥ځب٘ڍىڋ و٩بـٌڋ ثب سڃقڌٟ 48ڂ  24ټڍٹڋ سىلا ثڅ ټؽر 

 .ڂ ٨ٹڃوبڌشڃټشفڊ ثفـوڋ ٌؽ MTT ؼـِؽ ضڍبر ڂ ؼـِؽ آدڃدشڃق ؼـ وٹڃٶ چبڊ سطز ؼـټبپ ثب اوش٩بؼڄ اق آقټڃپ  ٴف٨شځؽ.

وب٠ز ؼـ ټ٭بڌىڅ ثب وٹڃٶ چبڊ ڀفټبٶ ٰٽشف ثڃؼ  24: ؼـِؽ ضڍبر ؼـ وٹڃٶ چبڊ ٰځىفڊ سطز سبثً ثڅ ټؽر ًتایح

وب٠ز،   48ثڅ  24طبٚ آټبـڊ س٩بڂر ټ١ځڋ ؼاـ ڀجڃؼ. اټب ثب ا٨كاڌً قټبپ سبثً اق ( ، اټب اق ٸ٪97/99% ؼـ ټ٭بڌىڅ ثب 157/96)

ؼـِؽ آدڃدشڃق  ثڅ ټڍكاپ ٬بثٷ سڃخڇڋ ٰبچً ڌب٨ز. (%17.05) ؼـِؽ ضڍبر وٹڃٶ چبڊ وف٘بڀڋ ؼـ ټ٭بڌىڅ ثب وٹڃٶ چبڊ ڀفټبٶ

 س٩بڂر ټ١ځڋ ؼاـڊ ڀؽاٌز. وب٠ز ڀىجز ثڅ وٹڃٶ چبڊ ٰځشفٶ 48اٸ٭ب ٌؽڄ ؼـ وٹڃٶ چبڊ وف٘بڀڋ سطز سبثً ڌڅ ټؽر  

ټڍٹڋ سىلا، ټڋ سڃاڀؽ ثڅ ٠ځڃاپ ڌٯ  3چفسك ڂ ټڍؽاپ   30ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ ثب ٨فٰبڀه : اڌٿ ټٙبٸ١څ ڀٍبپ ؼاؼ ٰڅتحث

ؼـ وف٘بپ دىشبپ ثب سأثڍف اڀشػبثڋ ثف وٹڃٶ چبڊ وف٘بڀڋ ڂ ثؽڂپ آوڍت ـوبڀؽپ ثڅ ثب٨ز چبڊ ٘جڍ١ڋ  ،ـڂي ؼـټبڀڋ خؽڌؽ

 اٸ٭بڊ ټفٲ ؼـ وٹڃٶ چبڊ وف٘بڀڋ ثڅ ټڍكاپ ٬بثٷ سڃخڅ، ټؽر قټبپ سبثً ؼچڋ ثبڌؽ ثڅ اڀؽاقڄ ٰب٨ڋ ثبٌؽ. ثفاڊ  .اوش٩بؼڄ ٌڃؼ

 : وف٘بپ دىشبپ، ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ، آدڃدشڃقڌه، اثف اڀشػبثڋولیذ ٍاشُ ّا
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Introduction: Depending on the stage of breast cancer (BC), different treatment options are administered, the 

most common of them are chemotherapy and radiotherapy. The major drawback of these techniques is their 

indiscriminative effects of normal and cancerous cells. Studies to develop efficient treatments with selective 

effect on cancer cells are ongoing. Non-ionizing extremely low frequency electromagnetic fields (ELF-EMFs) at 

mild to moderate intensities have reportedly shown anticancer effects. The present study aims to comparatively 

investigate the effects of 30 Hz ELF-EMF at 3 mT under 24 and 48 h exposure times on breast normal (MCF-

10) and cancer cell (MCF-7) lines in vitro. In addition, the mechanism of action of the field on the cancer cell 

line is investigated. 

Material and Methods: The MCF-7 and MCF-10 cells were cultured in DMEM medium and treated by ELF-

EMF (30 HZ, 3 mT) for 24 and 48 hrs in a customized EMF generator with uniform EMF distribution. The cell 

viability and apoptosis percentage in the treated cells were assessed using MTT assay and flow cytometry, 

respectively. 

 Results: For 30 Hz EMF at 3 mT with 24 h exposure period, cancer cells showed lower viability percent, 

compared with the normal cells (96.157% versus 99.97%), but the difference was not statistically significant 

(P=0.993). However, increasing the exposure time to 48 significantly decreased the viability rate in the MCF-7 

(54.5%) cells, compared with the MCF-10 cells (17.05%) (P=0.001). Percentages of the induced apoptosis in the 

cancer cells were not significantly different with the control cells for 48 h (1.03%) (P=0.1)  

Conclusion and Discussion: This study showed that 30 Hz EMF at 3 mT can be developed as a new BC 

treatment option with selective effect on cancerous cells and no damage to normal tissues. The time of exposure 

should be more enough to induce significant mortality rate. 

Keywords: breast cancer, 30 Hz, electromagnetic field, treatment, apoptosis, selective effect 
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 در دارٍرساًیتی ًاًَررات هغٌاعیسی فریت وثالت سٌتس ٍ هطخػِ یا

 *٠1ٹڋ ٌڍفدبڊ

 Ali_Shirpaei@yahoo.com-الاڀجڍبء)َ(دمڂچٍٱؽڄ ٠ٹڃٺ دؽا٨ځؽڊ ؼاڀٍٵبڄ دؽا٨ځؽ چڃاڌڋ غبسٻ 1

 اـ٬ف ټڃـؼ سڃخڅ چب ثڍٽبـڊ ؼـټبپ ڂڌمڄ ثڅ دكٌٱڋ ٠ٹڃٺ ؼـ ڀبڀڃؾـار اق اوش٩بؼڄ ڀبڀڃټڃاؼ، قټڍځڅ ؼـ ثڅ ڀبڀڃ ٨ځبڂـڊ ٴىشفي ثب

 چٽفاڄ ثڅ وف٘بڀڋ وٹڃٸڇبڊ سػفڌت چبڊ ؼـټبڀڋ، ؼڂـڄ ثڃؼپ ٨فوب ٘ب٬ز ڂ ٘ڃلاڀڋ ؼاـڂچب، سڃٰىڍٯ اوز. سبثڍفار ٴف٨شڅ

 ټڋ اڌدبؼ ثڍٽبـاپ ثفاڊ ـا ټٍٱلاسڋ ڂ دفسڃؼـټبڀڋ ؼـټبڀڋ ٌڍٽڋ ټبڀځؽ ؼـټبڀڋ ـاڌح چبڊ ٌڍڃڄ ثڃؼپ دفچكڌځڅ ڂ وبٸٻ وٹڃٸڇبڊ

 ـوبڀً سڃاڀبڌڋ ـڂڀؽ، ټڋ ثٱبـ ؼاـڂڌڋ ضبټٷ چبڊ ٠ځڃاپ ثڅ ٰڅ ټ١ؽڀڋ ڂ آٸڋ سفٰڍجبر ضبڂڊ ڀبڀڃؾـار اق اوش٩بؼڄ ـڂ . اق اڌٿٰځځؽ

 ؼاـڂـوبڀڋ ثڅ سڃاپټڋ ڀبڀڃ ٨ځبڂـڊ ثب .ثبٌځؽ ټڋ ؼاـا ـا سڃٰىڍٯ اثفار ڂ خبڀجڋ ٠ڃاـْ ضؽا٬ٷ ثب ڂ چؽ٨ٽځؽ ِڃـر ثڅ ؼاـڂ

ا٨كاڌً اڀؽاقڄ ؾـار ڀبڀڃ ثڅ خؿة ثڍٍشف ټڍؽاپ  .ٰفؼ بٶا٠ٽ سڃټڃـاٶ چبڊ وٹڃٶ ـڂڊ ثف ـا سبثڍف ثڍٍشفڌٿ ڂ ڌب٨ز ؼوز چؽ٨ٽځؽ

ټڋ سڃاڀؽ ثب٠ث ا٨كاڌً اضشٽبٶ اڀىؽاؼ ٠فڂ٬ڋ ٌڃؼ. ڂٸڋ ؼـ  ټ٥ځب٘ڍىڋ غبـخڋ ٰٽٯ ټڋ ٰځؽا اټب ا٨كاڌً ثڍً اق اڀؽاقڄ ؾـار

ٺ ثفاڊ ؼڂق چبڊ ټ٥ځب٘ڍىڋ لاقټ٭بثٷ، ؾـار ـڌكسف، ڀىجشب  وٙص ڂڌمڄ ثڍٍشفڊ ثفاڊ خؿة ؼاـڀؽ ڂ چٽڍٿ اټف ټڍكاپ ضبټٷ

ؼچؽ. ڌٯ ـڂي اوش٩بؼڄ اق ڀبڀڃؾـار ٨ٹكار ڂاوٙڅ ټثٷ آچٿ غبٸُ، ٰجبٸز ڂ ڌب سفٰڍجبر ڂ ټٍػّڋ اق ؼاـڂ ـا ٰبچً ټڋ

ا اڌٿ ؼوشڅ اق ڀبڀڃؾـار ٨ٹكڊ ؼـ ټ٭بڌىڅ ثب اٰىڍؽ آچٿ، سٽبڌٷ ثڍٍشفڊ ثڅ ض٩ٛ ٴٍشبڂـ ثبٌؽټڋ  FeCoآٸڍبلچبڊ آڀڇب ټثٷ

ـڀؽ، اوش٩بؼڄ اق خفٺ ټٍبثڇڋ اق اڌٿ ضبټٷ چب ؼـ ټ٭بڌىڅ ثب ضبټٷ چبڊ ؼڌٵف ټڋ سڃاڀؽ ټ٥ځب٘ڍىڋ ڂ خؿة ټڍؽاپ ټ٥ځب٘ڍىڋ ؼا

ڀڍفڂڊ دڍٍفاپ ٬ڃڊ اڊ ـا اڌدبؼ ٰفؼڄ، ڂ ثب٠ث ثبلاـ٨شٿ ـاڀؽټبپ ٨فاڌځؽ ؼاـڂـوبڀڋ ٌڃؼ. ؼـ ٠ڍٿ ضبٶ ثفاڊ ؼاٌشٿ اثفڊ ڌٱىبپ 

 اڌٿ ضبټٷ چب اوش٩بؼڄ ڀٽڃؼ. ؼـ اڌٿ ټ٭بٸڅ ده اقاق ڌٯ ټڍؽاپ ټ٥ځب٘ڍىڋ ټٍػُ ټڋ سڃاپ اق ٤ٹٝز ٰٽشف ڌب ؾـار ـڌكسف اق 

ڌبثڋ آپ ثڃوڍٹڅ دفاي ا١ٌڅ اڌٱه، ټڍٱفڂوٱخ اٸٱشفڂڀڋ ـڂثٍڋ ڂ ٨فڌز ٰجبٸز ڂ ټٍػّڅوځشك ڀبڀڃؾـار ټ٥ځب٘ڍىڋ  سٍفڌص 

دفؼاغشڅ  چب،  ثب ټؽڀٝف ٬فاـ ؼاؼپ غبِڍز ټ٥ځب٘ڍىڋ اڌٿ ټبؼڄ، ثڇڍځڅ ضبٸز سفٰڍت ثفاڊ ؼاـڂـوبڀڋټ٥ځبً٘ ڀٽڃڀڅ ٴڍفڊ اڀؽاقڄ

  ٌؽڄ اوز. 

 ٨فڌز ٰجبٸزڀبڀڃؾـار ټ٥ځب٘ڍىڋ ، ؼاـڂـوبڀڋ ، ّا:  ولیذ ٍاشُ
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Synthesizing and characterizing magnetic nanoparticles of cobalt ferrite in drug delivery 
Ali Shirpay

1
* 

With the development of nanotechnology in the field of nanomaterials, there has come a growing interest in the 

use of nanoparticles in medical sciences, especially the treatment of diseases. The effects of toxic drugs, 

prolonged and overwhelming treatment courses, the destruction of healthy cells along with the cancerous ones 

and high expenses common therapies such as chemotherapy and radiotherapy have created problems for 

patients. Therefore, the use of nanoparticles containing organic and inorganic compounds that are used as drug 

carriers has the potential to deliver drug safely with minimal side effects and toxic effects. Purposeful drug 

delivery can be achieved and the greatest impact on tumor cells can be exercised via nanoscale technology. 
Increasing the size of nanoparticles improves the absorption of the external magnetic field; however excessive 

particle size also increases the chance of vascular occlusion. In contrast, smaller particles have a relatively 

higher specific surface area for adsorption, a phenomenon that reduces the amount of magnetic carriers required 

for a specific dose of the drug. A method of using nanoparticles is utilizing intermediate metals such as pure 

iron, cobalt or their compounds and alloys such as FeCo. In comparison with iron oxide, these metal 

nanoparticles have a stronger tendency to maintain magnetic momentum and magnetic field absorption. 

Compared to other carriers, using the same mass of these carriers can produce a strong propulsive force and 

increase the efficiency of the drug delivery process. At the same time, to achieve the same effect from a given 

magnetic field, one can use less concentrations or smaller particles of these carriers. In this paper, first, the 

synthesis of magnetic nanoparticles of cobalt ferrite and its characterization by X-ray diffraction, scanning 

electron microscopy, and magnetic resonance imaging of samples are described. Then, considering the magnetic 

properties of this material, the optimal combination mode for drug delivery are discussed. 

Key words: magnetic nanoparticles, drug delivery, cobalt ferrite 

 

  



 هاها و چالشاولین کنفرانس ملی بیوالکترومغناطیس: فرصت

18 
 

 گیگاّرتس  ISM  4/2 تررسی اثرات اهَاج الىترٍهغٌاعیس تر خان  در تاًذ

 2اٰجفڌبپ  ڋ٠ٹ،  چبؼڊ *1ټڍثٻ ثڇكاؼڊ

 behzadi.meisam@email.kntu.ac.irڍفاٸؽڌٿ ٘ڃوڋ، ڀّ غڃاخڅٰبـٌځبوڋ اـٌؽ، ؼاڀٍٵبڄ ِځ١شڋ  1

 aliakbarian@eetd.kntu.ac.irڍفاٸؽڌٿ ٘ڃوڋ، ڀّ غڃاخڅاوشبؼڌبـ، ؼاڀٍٵبڄ ِځ١شڋ  2

 1 ټاڃج  ٘اڃٶ ٴڍٵابچفسك ثاب    300ټٵابچفسك ساب    300ڌڃڀڍكڄ اٸٱشفڂټ٥ځب٘ڍىاڋ ؼـ ثابقڄ ٨فٰبڀىاڋ     ، اټڃاج ٤ڍف چب ڌكټڃجـ : همذهِ

٬فاـ  سأثڍفـا سطز  چب آپڋ ثؿـچبڊ قڀ خڃاڀڅثبٌؽ ڂ  ټؤثفسڃاڀؽ ؼـ ٰځشفٶ ٠ٹ٧ چفق ؼـ غبٮ  ټشف چىشځؽ. ـڌكټڃج ټڋ 1ټشف سب  ټڍٹڋ

اڌاٿ   سأثڍفـ اوش٩بؼڄ اق اڀفلڊ ضبِٷ اق ـڌكټڃج ثفاڊ ٰځشفٶ ٠ٹ٧ چفق ؼـڂپ غبٮ، ثفـوڋ ټڍكاپ ڂ ڀڃٞ ؼچؽ. ڌٱڋ اق ڀٱبر ټڇٻ ؼ

 ڀٍاف ټځٝاڃـ   ثاڅ  ـا غابٮ  ڋټڃاؼ آٸا  ڂ ضڍڃاڀڋ ٨ٕڃلار ٴڍبچڋ، ڊچب ثڃسڅ سڃؼڄ ټڍٱفڂثڋ غبٮ ث٭بڌبڊ اڀفلڊ ثف غبٮ اوز. قڌىز

ساڃؼڄ ڂ   اټڃاج ـڌكټڃج ثف ؼڂ غّڍّڅ ټڇٻ غبٮ، قڌىاز  سأثڍفٸڅ ٰځؽ. ؼـ اڌٿ ټ٭بټڋ سدكڌڅ ٴڍبچبپ ټ٥ؿڊ ټڃاؼ ڂ اٰىڍؽ ؼڊ ٰفثٿ

 .اڀؽ ٬فاـٴف٨شڅ ټڃـؼټٙبٸ١څچبڊ غبٮ،  ڊثبٰشفخٽ١ڍز 

ڍبق اق ټكـ٠څ ٍٰبڂـقڊ ؼـ ٌڇفوشبپ ٰفج  سڇڍڅ ٌؽ. اڌاٿ ڀٽڃڀاڅ ؼـ   ټڃـؼڀاڀدبٺ آقټبڌً، ڀٽڃڀڅ غبٮ  ټځٝڃـ ثڅ : ّا هَاد ٍ رٍش

 800ٴڍٵابچفسك ڂ ساڃاپ    45/2ٱشفڂټ٥ځب٘ڍه سڃوٗ ڌٯ ټځجٟ ـڌكټڃج ثب ٨فٰبڀه ڊ ٌؽ ڂ سطز سبثً اټڃاج اٸثځؽ ؼوشڅسڍٽبـ  4

 ڂار ٬فاـ ٴف٨ز.  

ٴافاؼ،    ؼـخڅ وابڀشڋ  89ؼچؽ ٰڅ ثب ا٨كاڌً قټبپ ا٠ٽبٶ سڃاپ ـڌكټڃج ڂ ثڅ ؼڀجبٶ آپ ا٨كاڌً ؼټبڊ غبٮ سب  ڋټڀشبڌح ڀٍبپ : ًتایح

اڌٿ ټ٭ؽاـ ا٨كاڌً زٍٽٵڍفڊ ؼاٌشڅ اوز ڂٸاڋ اڌاٿ سڍٽابـ    ؼـخڅ  89ٰځؽ. اټب ؼـ ؼټبڊ  سڃؼڄ غبٮ ٰبچً دڍؽا ټڋ ټ٭ؽاـ قڌىز

 چبڊ غبٮ ڀؽاـؼ.     ڊثبٰشفزځؽاڀڋ ثف س١ؽاؼ  سأثڍف

ؼـخاڅ   89ٌاڃؼ)سب ؼټابڊ    ساڃؼڄ ټڍٱفڂثاڋ غابٮ ټاڋ     اٴفزڅ ا٨كاڌً ؼټبڊ غابٮ ثب٠اث ٰابچً قڌىاز    : گیری یدٍِ ًتتحث 

 ثبقوبقڊ ٰځؽ. سڃاڀؽ غڃؼي ـا  ټبچڅ ټڋ سڃؼڄ ٘ڋ ڌٯ ؼڂـڄ ڌٯ ٴفاؼ( اټب اڌٿ قڌىز وبڀشڋ

 ټڍٱفڂثڋ سڃؼڄ ټڍٱفڂثڋ، غبٮ، خٽ١ڍز ـڌكټڃج، قڌىزّا:   یذٍاشُول
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A Study on the Effects of Electromagnetic Waves on Soil in 2.4 GHz ISM Band 

Meisam Behzadi
1*

, Hadi Aliakbarian
2 

1 
MS, K.N. Toosi University of Technology Department of ECE 

2 
Assistant Professor, K.N. Toosi University of Technology Department of ECE 

Introduction: Microwaves are non-ionized electromagnetic waves from 300 MHz to 300 GHz frequency with a 

wavelength of 1mm to 1m. Microwaves can control weeds in soil and affect the germination of their seeds. One 

of the important issues in using microwave energy to control weeds is to investigate the effects of this energy on 

the soil itself. Microbial biomass decomposes plant residues, animal wastes and soil organic matter for release 

of carbon dioxide and nutrients of plants. In this paper, the effect of microwaves on two important features of 

soil, biomass and population of soil bacteria has been studied. 

Methods and Materials: For experiment, soil sample are collected from a farm in KARAJ. These sample are 

separated for four treatments. These samples under treatment are exposed to electromagnetic waves by a 2.45 

GHz microwave source with a power of 800 watts.  

Results: Results show that by increasing the microwave treatment time and then increasing the soil temperature 

to 89C microbial biomass decreases, but it increases at a temperature of 89C. Microwave treatment doesn’t 

have severe impact on the number of bacteria in the soil. 

Discussion and Conclusion: Although rising soil temperatures reduces the microbial biomass of soil, but it can 

restoration itself over a period of one-month. 

Keywords: Microwave, Microbial biomass, Soil, Bacteria population 
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 ضثیِ سازی تطعطع  گَضی تلفي ّوراُ دٍ تاًذی درهداٍرت هذل آًاتَهیه سر اًساى

 هتَسظ یه گرم SARٍ هحاسثِ تَزیع

 *ضٽڍؽ غؽاثػٍڋ

 اوشبؼڌبـ ٴفڂڄ ټػبثفار، ؼاڀٍٱؽڄ ټڇځؽوڋ ثف٪، ڂاضؽ ڌبؼٴبـ اټبٺ غٽڍځڋ )ـڄ( ٌڇف ـڊ، ؼاڀٍٵبڄ آقاؼ اولاټڋ، سڇفاپ، اڌفاپ 1

ٴڃٌڋ چبڊ  RFثب ـٌؽ وفڌٟ وڍىشٻ چبڊ ټػبثفار وڍبـ، ڀٵفاڀڋ چب ڀىجز ثڅ اثفار قڌىشڋ سبثً ؼـ وبٶ چبڊ اغڍف همذهِ: 

 ټ١ٽڃٸشفڌٿ ـڂي ثفاڊ ټطبوجڅ اثفار اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ـڂڊ ثب٨ز چبڊ ثؽپ، ـڂي سٹ٩ٿ ثڅ ٌؽر ا٨كاڌً ڌب٨شڅ اوز.

  .ټڋ ثبٌؽ FDTDس٩بٔٷ ټطؽڂؼ ضڃقڄ قټبپ

ڌٯ دڃًٌ دلاوشڍٱڋ ٰڅ ؼاغٷ  DCS 1800ڂ  GSM-900ؽا ڌٯ وبغشبـ آڀشٿ در ؼڂ ثبڀؽڊ ؼـ اڌٿ ټ٭بٸڅ، اثشّا:  هَاد ٍ رٍش

٘فاضڋ ڂ ٌجڍڅ وبقڊ ٌؽڄ اوز. وذه اق ټؽٶ آڀبسڃټڍٯ وف اڀىبپ FDTDټځبوت ثڅ ٠ځڃاپ خ١جڅ ٴڃٌڋ ٬فاـ ؼاـؼ ـا ثب ـڂي 

ڋ ثبٌؽ، اوش٩بؼڄ ٌؽڄ اوز. خڇز وبٸڅ ټ 35اق ڌٯ ټفؼ وبٸٻ  MRIڀڃٞ ثب٨ز ټػشٹ٧ ٰڅ ٌبټٷ ڌٯ ټدٽڃ٠څ اق سّبڂڌف  21ثب 

، ټؽٶ آڀبسڃټڍٯ وف اڀىبپ ڂ ټؽٶ ٌجڍڅ وبقڊ ٌؽڄ ثفاڊ ٴڃٌڋ FDTDٌجڍڅ وبقڊ اثف س١ٍٍٟ آڀشٿ ٴڃٌڋ ـڂڊ وف ثب ـڂي 

ټڍٹڋ  250ڂ  600ټٵبچفسك ثڅ سفسڍت  1800ڂ  900ـ ٨فٰبڀه چبڊ ؼسٹ٩ٿ ـا ؼـ ٰځبـ چٻ ٬فاـ ټڋ ؼچڍٻ. سڃاپ غفڂخڋ آڀشٿ 

 ڂار سځٝڍٻ ټڋ ٌڃؼ.

ٌجڍڅ وبقڊ ٌؽڄ ڂ سڃقڌٟ ټڍؽاپ اٸٱشفڌٱڋ  FDTDآڀشٿ در ؼڂ ثبڀؽڊ ؼـ ڂ١ٔڍز سٽبن ثب ټؽٶ آڀبسڃټڍٯ وف، ثب ـڂي تایح: ً

ټشڃوٗ ڌٯ ٴفٺ  SARټطٹڋ ڂ  SARؼـ ثفي چبڊ ټػشٹ٧ وف ڀٽبڌً ؼاؼڄ ٌؽڄ اوز. ثب اوش٩بؼڄ اق ڀشبڌح ضبِٷ، سڃقڌٟ 

ټشڃوٗ ڌٯ ٴفٺ ؼـ ٨فٰبڀه چبڊ  SARُ ٴفؼڌؽ ٰڅ دڍٯ ټشڃوٗ ڌٯ ٴفٺ ټٍػ SARټطبوجڅ ٴفؼڌؽ. ثب ټٍبچؽڄ سڃقڌٟ 

ڂار ثف ٰڍٹڃٴفٺ  2ڂار ثف ٰڍٹڃٴفٺ ثڃؼڄ ٰڅ اق ټ٭ؽاـ ټدبق ڂ اوشبڀؽاـؼ  4683/0ڂ  795/1ټٵبچفسك ثڅ سفسڍت  1800ڂ  900

 ٰٽشف ټڋ ثبٌؽ.

٥ك ټشٽفٰك ثڃؼڄ، ؼـ ټڍؽاپ اٸٱشفڌٱڋ ،٠ٽؽسب  ؼـ ثب٨ز ٴڃي ڂ ټ MHz900ټٍبچؽڄ ٴفؼڌؽ، ؼـ ٨فٰبڀه تحث ٍ ًتیدِ گیری: 

ټطٹڋ ؼـ  SARټطٷ ڂ٬ڃٞ دڍٯ  ؼـ ڀبضڍڅ دڃوز ـظ ټڋ ؼچؽ. MHz 1800ضبٸڍٱڅ دڍٯ ټڍؽاپ ڂ سٽفٰك آپ، ؼـ ٨فٰبڀه 

ؼـ ڀبضڍڅ ټفٰكڊ ٴڃي ٰڅ ؼـ سٽبن ټىش٭ڍٻ ثب ٬ىٽز ٨ڃ٬بڀڋ  ټٵبچفسك ؼـ ثب٨ز ٤ٕفڂ٨ڋ ٴڃي 1800ڂ  ٨900فٰبڀه چبڊ 

ٰڃـ ؼـ ټدبڂـر ٨بڀشڃٺ ٰفڂڊ وف ٌجڍڅ وبقڊ ٌؽڄ ڂ ڀشبڌح ثب ڀفٺ ا٨كاـ سٽبٺ ټڃج ٴڃٌڋ ټڋ ثبٌؽ. خڇز ـاوز آقټبڌڋ، آڀشٿ ټؿ

XFDTD  ڂCST .ټ٭بڌىڅ ٴفؼڌؽ 

 .، ټؽٶ آڀبسڃټڍٯ وف، ڀفظ ڂڌمڄ خؿةآڀشٿ در ؼڂثبڀؽڊ، ـڂي س٩بٔٷ ټطؽڂؼ ضڃقڄ قټبپّا:  ولیذ ٍاشُ
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Simulation of the radiation of dual-band handheld mobile phone in vicinity of anatomical model of 

human head and calculation of the 1gr-avearaged SAR distribution  
Hamid Khodabakhshi

1* 

1 
Department of Communication, College of Electrical Engineering, Yadegar-e-Imam khomeini (RAH),Shahre 

Rey Branch, Islamic Azad University, Tehran, Iran. 

Introduction:In recent years, the rapidly increasing use of mobile phone operating nearby the human head has 

caused public concern for the effects on human health. The FDTD methodology is widely used for calculation 

of the effects of electromagnetic fields on human body. 

Methods and Materials: In this paper, first a dual band patch antenna structure (GSM-900 and DCS 1800) in a 

plastic box has been designed and simulated using FDTD method. Then, we use an anatomical model of human 

head with 21 kinds of tissues contains a set of MRI images of a healthy 35-years-old man. To simulate the 

effects of radiation of handheld phone on human head using FDTD, we insert the simulated model of mobile 

phone in vicinity of the anatomical model of human head. The output power of antenna is set in 600 and 250 

mW at 900 and 1800 MHz, respectively. 

Results: Dual-band patch antenna has been simulated in touch position with the human head model using 

FDTD and the electric field distributions in different slices of the head model have been obtained. Using the 

obtained results, local SAR and 1-gr averaged SAR distribution have been calculated. It is seen that the peak of 

1-gr averaged SAR is obtained as 1.795 and 0.4683 W/kg at 900 and 1800 MHz, respectively. The calculated 

values of SAR are less than the allowable value of SAR (2 W/kg).  

Discussion and Conclusion: It is observed that the electric field is mostly concentrated in the ear and brain 

tissues at 900 MHz, while the peak of electric field occurs in the skin region at 1800 MHz. The peak of local 

SAR occurs in the central region of ear tissue in direct touch of upper side of handheld mobile phone at 900 and 

1800 MHz. To validate the proposed method, the mobile phone in the proximity of the spherical head phantom 

has been simulated and the results have been compared with the results of XFDTD and CST software. 

Keywords: Anatomical head model, dual band patch antenna, finite difference time domain ,  specific 

absorption rate 
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 واّذ یهَش ه یتدرت هذلدر  راتلفي ّوراُ   یَفرواًسیراد اهَاج از ًاضی یوثذ یّا یةآس یيهلاتًَ

3، آـټڍٿ اٸڅ ڂـؼڊ2*، ٨فٌشڅ ٘بٸت دڃـ اټڍفڊ 2، ټڍشفا ٌٱفڊ  1ـٔب ټفاؼدڃـ   

ٴفڂڄ ټڇځؽوڋ دكٌٱڋ، ټڃوىڅ آټڃقي ٠بٸڋ ٤ڍف اڀش٩ب٠ڋ ـڂقثڇبپ، وبـڊ، اڌفاپ 1  
ثڍڃٸڃلڊ وٹڃٸڋ ڂ ټٹٱڃٸڋ، ؼاڀٍٱؽڄ دكٌٱڋ وبـڊ، ؼاڀٍٵبڄ ٠ٹڃٺ ٴفڂڄ ٠ٹڃٺ سٍفڌص ڂ قڌىز ٌځبوڋ وٹڃٸڋ، ټفٰك سط٭ڍ٭بر  2

 دكٌٱڋ ټبقڀؽـاپ، اڌفاپ
ٴفڂڄ ـاؼڌڃٸڃلڊ، ؼاڀٍٱؽڄ دڍفادكٌٱڋ،ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ټبقڀؽـاپ، وبـڊ، اڌفاپ 3  

ؼـِاؽ   70سب  ٰڅ  .ثڍٍشفڌٿ آٸڃؼٴڋ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ټفثڃٖ ثڅ اټڃاج ـاؼڌڃ٨فٰبڀىڋ  سٹ٩ٿ چبڊ چٽفاڄ ټڋ ثبٌځؽ همذهِ:

اڌٿ اټڃاج ټڋ سڃاڀؽ خؿة ثب٨ز چبڊ ټػشٹ٧ ٴفؼؼ. خؿة اڌٿ اټڃاج ټڋ سڃاڀؽ ثب اڌدبؼ اوشفن اٰىڍؽاسڍڃ ثڅ ثب٨ز چابڊ ټػشٹا٧   

ثؽپ ټڃخڃؼار قڀؽڄ آوڍت ثفوبڀؽ. ثب سڃخڅ ثڅ اڌځٱڅ چڃـټڃپ ټلاسڃڀڍٿ ڀ٭ً آڀشڋ اٰىڍؽاڀڋ ؼاـؼ ثڅ ڀٝف ټڋ ـوؽ اڌاٿ چڃـټاڃپ   

ذبسڃسڃٰىڍىڍشڋ اٸ٭ب ٌؽڄ اق اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ اڌدبؼ ڀٽبڌؽ. ؼـ ټٙبٸ١څ ضبٔف ثب اواش٩بؼڄ اق سكـڌا٫   ثشڃاڀؽ اثف ټطب٨ٝشڋ ثف چ

ټلاسڃڀڍٿ ؼـ ټؽٶ سدفثڋ ؼـ ضٕڃـ اټڃاج اٸٱشفڂټ٥ځب٘ڍه سٹ٩ٿ چٽفاڄ ،اثف دڍٍٵڍفاڀڅ ڊ اڌاٿ چڃـټاڃپ ثاف ـڂڊ آواڍت داؿڌفڊ      

 ثب٨ز ٰجؽ ثفـوڋ ٌؽ.

( 1ٴافڂڄ س٭ىاڍٻ ٌاؽڀؽ.     4ٴفٺ ثڅ ٘ڃـ سّابؼ٨ڋ ثاڅ    21±32ثڅ ڂقپ س٭فڌجڋ  BALB/cوف ټڃي ڀف ڀماؼ  32 هَاد ٍ رٍش ّا:

ټلاساڃڀڍٿ ثّاڃـر سكـڌا٫ ؼاغاٷ ِا٩ب٬ڋ ؼـڌب٨از        mg/Kg 2( ٴفڂڄ ټلاسڃڀڍٿ: ـڂقاڀڅ 2ٴفڂڄ ٰځشفٶ: آة ټ٭ٙف ؼـڌب٨ز ٰفؼڀؽ. 

فڂټ٥ځب٘ڍه ڀبٌڋ اق ٴڃٌاڋ سٹ٩اٿ   ټبڄ ؼـ ټ١فْ اټڃاج اٸٱش 1وب٠ز ؼـ ـڂق ثڅ ټؽر  4( ٴفڂڄ اټڃاج اٸٱشفڂټ٥ځب٘ڍه: 3ڀٽڃؼڀؽ. 

ټلاسڃڀڍٿ ثّڃـر سكـڌ٫ ؼاغٷ ٩ِب٬ڋ، ڌاٯ   mg/Kg 2( ٴفڂڄ ټلاسڃڀڍٿ ڂ اټڃاج اٸٱشفڂټ٥ځب٘ڍه: ـڂقاڀڅ 4چٽفاڄ ٬فاـ ؼاؼڄ ٌؽڀؽ. 

 وب٠ز ٬جٷ اق ٬فاـ ٴف٨شٿ ؼـ ټ١فْ اټڃاج، ؼـڌب٨ز ڀٽڃؼڀؽ.

( ٨بٰشڃـچابڊ  GSHڂ ٰابچً   MDAٰىاڍؽاسڍڃ )ا٨اكاڌً   ڀشبڌح ڀٍبپ ؼاؼ ٰڅ اټڃاج اٸٱشفڂټ٥ځب٘ڍه، ټڍكاپ اواشفن ا  یافتِ ّا:

( ـا ا٨كاڌً ؼاؼ ٰڅ غڃؼ سبڌڍؽڊ ثف آوڍت ثب٨ز ٰجؽڊ ڀبٌاڋ اق ٬افاـ ٴاف٨شٿ ؼـ ټ١افْ     ALT ،AST ،ALPآڀكڌٽڋ ثب٨ز ٰجؽ )

ز. اټڃاج اٸٱشفڂټ٥ځب٘ڍه ټڋ ثبٌؽ. س٥ڍڍف ؼـ وبغشبـ چڍىشڃٸڃلڌٱڋ ثب٨ز ٰجؽ ڀڍك سبڌڍؽڊ ثف ڌب٨شڅ چابڊ ثڍڃٌاڍٽڍبڌڋ ثاڃؼڄ اوا    

سدااڃڌك ټلاسااڃڀڍٿ سڃاڀىااز ټڍااكاپ اوااشفن اٰىااڍؽاسڍڃ ڂ آڀااكڌٻ چاابڊ آوااڍت ٰجااؽڊ ـا ؼـ ٴاافڂڄ ؼـڌب٨ااز ٰځځااؽڄ ڊ اټااڃاج   

 اٸٱشفڂټ٥ځب٘ڍه ٰبچً ؼاؼڄ ڂ وبغشبـ ثب٨شڋ ٰجؽ ـا ڀڍك ثڇجڃؼ ثػٍؽ.

چً آواڍت ثب٨از   ؼاؼڄ چبڊ ټٙبٸ١څ ضبٔف ڀٍبپ ټڋ ؼچؽ ٰڅ ټلاسڃڀڍٿ ثڅ ٠ځڃاپ ڌٯ آڀشڋ اٰىڍؽاپ، دشبڀىڍٷ ٰب ًتیدِ گیری:

 ٰجؽ ڀبٌڋ اق اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ـا ؼاـؼ.

 ٰٹڍؽڂالڄ: ٰجؽ، ټلاسڃڀڍٿ، اټڃاج ـاؼڌڃ٨فٰبڀىڋ، اوشفن اٰىڍؽاسڍڃ.
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Introduction: The highest electromagnetic radiation pollution is related to the radiofrequency waves of mobile 

phones (1). Up to 70% of these waves can be absorbed by various tissues (2). Absorption of these waves can 

damage the body tissues by causing oxidative stress (3). Given that melatonin plays an antioxidant role, it seems 

that this hormone can have a protective effect on the hepato- toxicity induced by electromagnetic waves. In this 

study, we investigated the protective effect of melatonin on liver tissue vulnerability by using melatonin 

injection in an experimental model in the presence of electromagnetic waves of mobile phones. 

Material and methods: 32 BALB / c male mice weighing approximately 21 ± 32 g were randomly divided into 

4 groups. 1) Control group received distilled water, 2) Melatonin group received daily 2mg / Kg melatonin intra-

peritoneally, 3) The group of electromagnetic waves was exposed to electromagnetic waves caused by a mobile 

phone for 4 hours a day for 1 month, 4) Melatonin and electromagnetic waves group received daily 2mg / Kg of 

melatonin as an intra-peritoneal injection, one hour before exposure to the waves. 

Results: The results showed that electromagnetic waves create oxidative stress (increase MDA and decrease 

GSH) in group 3 liver tissue. Liver enzymes (ALT, AST, ALP) also increased in group 3, which confirms liver 

tissue damage due to exposure to electromagnetic waves. Changes in the histological structure of the liver tissue 

have also been confirmed by biochemical findings. Administration of melatonin reduced the level of oxidative 

stress and liver injury enzymes in group 4 and improved the liver tissue structure in the same group. 

Discussion & Conclusion: The data of this study indicate that melatonin as an antioxidant has the potential to 

reduce the damage of the liver tissue caused by electromagnetic waves. 

Key words: Liver, Melatonin, Radiofrequency waves, Oxidative stress.  
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  تطعطعات الىترٍهغٌاعیس ساتع ضذُ از تدْیسات ارتثاعی ٍ فٌاٍری اعلاعاتهیساى تررسی ٍ اًذازُ گیری 

 3، ټڇؽڊ ٜفڌ٧ *2،  ا٥ِف ٌڇذفڊ 1ټطٽؽ ٌٽىبئڋ

 اؼاـڄ ٰٷ سځٝڍٻ ټ٭فـار ڂ اـسجب٘بر ـاؼڌڃڌڋ ټځٙ٭څ ٌٽبٶ ٌف٪ 1
 اؼاـڄ ٰٷ سځٝڍٻ ټ٭فـار ڂ اـسجب٘بر ـاؼڌڃڌڋ ټځٙ٭څ ٌٽبٶ ٌف٪ 2

 ڃ چڍبر ٠ٹٽڋ ؼاڀٍٵبڄ آقاؼ اولاټڋ ڂاضؽ ټٍڇؽ٠ٕ 3

 ٴىشفي ٌشبثبپ وفڂڌه چبڊ ټػبثفاسڋ ټجشځڋ ثف اـسجب٘بر ـاؼڌڃڌڋ ڂ ڀ٩ڃؾ ٤ڍف ٬بثٷ اڀٱبـ اڌٿ وفڂڌه چب ؼـ ١٨بٸڍز ـڂقټفڄ ټفؼٺ ، سڃخڅ خؽڊهمذهِ: 

ڌً زٵبٸڋ ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ ڀبٌڋ اق س١ٍ١ٍبر ثڅ اث١بؼ ټػشٹ٧ ڂ ٴبچب ټش٭بثٷ ثڇفڄ ثفؼاـڊ اق اڌٿ وفڂڌه چب ـا ٔفڂـڊ ڀٽڃؼڄ اوز. ا٨كا

ٌجٱڅ سٹ٩ٿ چٽفاڄ ڂ چٽسځڍٿ سبثڍف ټڍؽاپ  BTSسدڇڍكار اـسجب٘ڋ ڂ ٨ځبڂـڊ ا٘لا٠بر ڂ ٠ځبِف ـاؼڌڃڌڋ ٌجٱڅ چبڊ ټػبثفاسڋ، غّڃِب اڌىشٵبڄ چبڊ

ڃڌڋ اوز. اق اڌٿ ـڂ ڀڇبؼچبڊ ثڍٿ اٸٽٹٹڋ ڀبٜف ثف ټؿٰڃـ ثف ولاټشڋ ا٨فاؼ خبټ١څ اق ټجبضث خؽڊ سڃو١څ غؽټبر ټػبثفاسڋ ټجشځڋ ثف اـسجب٘بر ـاؼڌ

ڍڅ ثڇؽاٌز ٠ٽڃټڋ ڂ ڀڍك ٍٰڃـچبڊ دڍٍفڂ ؼـ ثڇفڄ ٴڍفڊ اق غؽټبر ټػبثفاسڋ ڌبؼ ٌؽڄ، ثفاڊ سبټڍٿ ولاټز خىٽڋ ڂ ـڂاڀڋ آضبؼ خبټ١څ ا٬ؽاٺ ثڅ سڇ

 ، ٰٽڍىڍڃپ ټػبثفار ٨ؽـاٶ آټفڌٱب(ICNIRP) چبڊ ٤ڍف ڌڃڀىبق٬ڃاڀڍٿ، ټ٭فـار ڂ اوشبڀؽاـؼچبڊ لاقٺ ڀٽڃؼڄ اڀؽ. ټڃوىڅ ثڍٿ اٸٽٹٹڋ ض٩بٜز ؼـ ثفاثف دفسڃ

(FCC)اسطبؼڌڅ ثڍٿ اٸٽٹٹڋ ټػبثفار ، (ITU) ڂ اڀدٽٿ ثڍٿ اٸٽٹٹڋ ټڇځؽوڍٿ ثف٪ ڂ اٸٱشفڂڀڍٯ (IEEE) .اق خٽٹڅ ڀڇبؼچبڊ ټكثڃـ ټڋ ثبٌځؽ 
ثڅ سّڃڌت ټدٹه  1368اق اثفار دفسڃچب ؼـ ٨فڂـؼڌٿ  ؼـ خٽڇڃـڊ اولاټڋ اڌفاپ ڀڍك ٬بڀڃپ ض٩بٜز ؼـ ثفاثف ا١ٌڅ ثفاڊ ض٩بٜز ټفؼٺ ڂ ټطڍٗ قڌىز

ؼـ چڍئز ڂقڌفاپ سّڃڌت ڂ اثلا٢ ٴفؼڌؽڄ اوز. ؼـ ٬بڀڃپ ڂ آڌڍٿ ڀبټڅ اخفاڌڋ ڌبؼ ٌؽڄ،  2/3/1369ٌڃـاڊ اولاټڋ ـوڍؽڄ ڂ آڌڍٿ ڀبټڅ اخفاڌڋ آپ ڀڍك ؼـ 

ڂ ثب سڃخڅ ثڅ س٥ڍڍفار وفڌٟ ؼـ ؼاڀً ض٩بٜز ؼـ ثفاثف ا١ٌڅ، سدؽڌؽ ڀٝف وبقټبپ اڀفلڊ اسٽڋ اڌفاپ ثڅ ٠ځڃاپ ڂاضؽ ٬بڀڃڀڋ ڀٝبـر ثف اخفاڊ ټ٩بؼ آپ ټ١ف٨ڋ 

ڋ ؼـ ثفاثف ؼـ ټ٩بؼ آڌڍٿ ڀبټڅ اخفاڌڋ ـا چف ؼڂ وبٶ ڌٯ ثبـ اټٱبپ دؿڌف ڀٽڃؼڄ اوز. چٽسځڍٿ وبقټبپ ټٹڋ اوشبڀؽاـؼ اڌفاپ ثڅ ټځٝڃـ ا٠ٽبٶ ض٩بٜز ٰب٨

، ضؽڂؼ دفسڃٴڍفڊ اق س١ٍ١ٍبر ټؿٰڃـ ـا س١ڍڍٿ ڀٽڃؼڄ اوز. ٠لاڂڄ  10/3/85ؼـ 8567ڋ ٌٽبـڄ اثفار قڌبڀجبـ دفسڃچبڊ ٤ڍف ڌڃڀىبق، ثب سّڃڌت اوشبڀؽاـؼ ټٹ

ثٷ ثف اڌٿ اڀدٽٿ ض٩بٜز ؼـ ثفاثف ا١ٌڅ اڌفاپ ثڅ ٠ځڃاپ ڌٯ سٍٱٷ ٤ڍف ؼڂٸشڋ ؼـ خڇز ٴىشفي، دڍٍجفؼ ڂ اـس٭بڊ ٠ٹٽڋ ؼاڀً ڂ ٨ځڃپ ض٩بٜز ؼـ ټ٭ب

 ٷ ٴفؼڌؽڄ اوز.اثفار قڌبڀجبـ دفسڃچبڊ ڌڃڀىبق ڂ ٤ڍف ڌڃڀىبق سٍٱڍ

ؼـ اڌٿ ثػً س١ٍ١ٍبر وبسٟ ٌؽڄ اق ثفغڋ سدڇڍكار غبڀٵڋ ڂ سدڇڍكار اـسجب٘ڋ ڂ ٨ځبڂـڊ ا٘لا٠بر اڀؽاقڄ ٴڍفڊ ٌؽڄ ڂ ڀشبڌح ٬بثٷ ّا:  هَاد ٍ رٍش

بٌؽ ٰڅ ثڍٍشفڌٿ اڀشػبة ٌڃؼ ڂ ٌفاڌٗ اڀؽاقڄ ٴڍفڊ ڀڍك ثڅ ڀطڃڊ ث ICTسڃخڇڋ اوشػفاج ټڋ ٴفؼؼ. و١ڋ ثف اڌٿ ثڃؼڄ اوز ٰڅ اڀڃاٞ سدڇڍكار ضڃقڄ 

ټڋ  TES593ٌػُ ؼـ ټ١فْ ثڍٍشفڌٿ س١ٍ١ٍبر سدڇڍك ټڃـؼ ڀٝف ثبٌؽ. سدڇڍك اڀؽاقڄ ٴڍفڊ ڀڍك ؼوشٵبڄ اڀؽاقڄ ٴڍفڊ س١ٍ١ٍبر اٸٱشفڂټ٥ځب٘ڍه 

 ثبٌؽ. 

ټڃاـؼ ؼـ ضؽ  چبڊ ٌجٱڅ چبڊ سٹ٩ٿ چٽفاڄ ؼـ ثڍٍشف BTSاق اڌٿ سط٭ڍ٫ ټڋ سڃاپ ڀشڍدڅ ٴف٨ز ٰڅ س١ٍ١ٍبر اٸٱشفڂټ٥ځب٘ڍه وبسٟ ٌؽڄ اق ًتایح: 

ټڃاـؼ،  اوشبڀؽاـؼ ثڃؼڄ ڂ سڇؽڌؽڊ ثفاڊ ولاټز خىٽڋ ټفؼٺ ڀٽڋ ثبٌځؽ. زبٸً اِٹڋ ؼـ اڌٿ ضڃقڄ ڀٵفاڀڋ ټفؼٺ اق ضٕڃـ اڌٿ ؼٰٷ چب ټڋ ثبٌؽ. ؼـ ثفغڋ

چب ثڍً اق  BTSؼڀؽ. ٸؿا ٌبٰڍبپ اق سبثڍف ټځ٩ڋ س١ٍ١ٍبر ؼٰٷ چبڌڋ ڀٵفاپ ثڃؼڀؽ ٰڅ چځڃق ثڅ ثڇفڄ ثفؼاـڊ ڀفوڍؽڄ ثڃؼڄ ڂ چڍر وڍٵځبٸڋ وبسٟ ڀٽڋ ٰف

ٌجٱڅ چبڊ اڌځٱڅ ولاټز خىٽڋ ټفؼٺ ـا ثڅ ټػب٘فڄ ثڍځؽاقڀؽ، ولاټز ـڂاڀڋ آڀڇب ـا سطز سبثڍف ٬فاـ ټڋ ؼچځؽ. ٸؿا ثب سڃخڅ ثڅ اچٽڍز اڌٽځڋ س١ٍٍٟ ؼـ 

 ؼ ټڋ ڀٽبڌڍٻ. سٹ٩ٿ چٽفاڄ، ڂ ټٍٱلار ثڃخڃؼ آټؽڄ ؼـ وٙص ٌڇف چبڊ ثكـٲ ـاچٱبـچبڌڋ ـا خڇز ٰبچً اڌٿ ڀڃٞ ڀٵفاڀڋ چب دڍٍځڇب
ب آپ ؼـ اڌٿ قټڍځڅ ادفاسڃـچب ڂ وبقټبڀڇبڊ ټشڃٸڋ ولاټز ثب ٰٽٯ ـوبڀڅ چب ټڋ سڃاڀځؽ سب ضؽڂؼ قڌبؼڊ ؼـ غّڃَ س١ٍٍا١بر ؼٰاٷ چاب ڂ ڀطاڃڄ ټڃاخڇاڅ ثا      

 ضؽڂؼڊ ټڃثف ټڋ ثبٌاؽ.  اوش٩بؼڄ اق ؼٰٹڇب ثّڃـر ټٍشفٮ سڃوٗ ادفاسڃـچب ڀڍك ثب٠ث ٰبچً س١ؽاؼ ؼٰٷ چب ٌؽڄ ڂ سب ا٘لاٞ ـوبڀڋ ڂ ٨فچځٳ وبقڊ ڀٽبڌځؽ.

 ټجځبڊ اِاڃٸڋ ٰٹڍاڅ   خبڀٽبڌڋ ټځبوت، قڌجبوبقڊ ڂ چٻ ڀٽبوبقڊ ؼٰٹڇب ثب ـ٠بڌز ټجٹٽبپ ٌڇفڊ ڂ اوشبڀؽاـؼ چبڊ ٌڇفؼاـڊ چب ڀڍك ثىڍبـ ټ٩ڍؽ غڃاچؽ ثڃؼ.

ٱبٸٽڅ ثاب سٹ٩اٿ چٽافاڄ، ٨بِاٹڅ     ٰبچً ٘ڃٶ ټ ـڂي چبڊ سبټڍٿ ثڇؽاٌز اٸٱشفڂټ٥ځب٘ڍه، ٰبچً ټڃاخڇڅ ثب ټڍؽاپ چبڊ ټ٥ځب٘ڍىڋ ڂ اټڃاج ـاؼڌڃڌڋ اوز.

چابڊ ثاب    ٴف٨شٿ اق ټبڌٱفڂڂ٨ف ـڂٌٿ ڂ ؼـ ضبٶ ١٨بٸڍز، ـ٠بڌز ٨بِٹڅ اق ٴڃٌڋ سٹ٩ٿ چٽفاڄ ؼـ چځٵبٺ غڃاثڍؽپ، خٹڃٴڍفڊ اق ٬افاـ ٴاف٨شٿ ؼـ ټ٭بثاٷ آڀاشٿ    

چابڊ ټابچڃاـڄ ڂ... اق ـڂي چابڊ سابټڍٿ     سٹ٩ٿ چٽفاڄ ڂ ڌب آڀشٿ چبڊ ثب سٽفٰك ٬ؽـر ٨فوشځؽٴڋ ټبڀځؽ ؼڌاً   ٬BTSؽـر ٨فوشځؽٴڋ ثبلا ټبڀځؽ آڀشٿ چبڊ 

 ثڇؽاٌز اٸٱشفڂټ٥ځب٘ڍه اوز.

ثب ٴىشفي ٨فاٴڍف ثڇفڄ ټځؽڊ اق غؽټبر ټػبثفاسڋ ـاؼڌڃڌڋ غّڃِب سٹ٩ٿ چٽفاڄ، اوش٩بؼڄ اق اڌٿ وفڂڌه ټػبثفاسڋ ڂ ڌب ٬فاـ ٴف٨شٿ تحث ٍ ًتیدِ گیری: 

ڋ قڀؽٴڋ اټفڂق ثٍف ٴفؼڌؽڄ اوز. ٸؿا وبقټبپ چبڊ ثڍٿ اٸٽٹٹڋ ټش١ؽؼڊ ثڅ ثفـوڋ ؼـ ټ١فْ دفسڃچبڊ ٌجٱڅ ـاؼڌڃڌڋ آپ ٴفڌك ڀبدؿڌف ثڃؼڄ ڂ خكء خؽاڀٍؽڀ

اثفار ثڍڃٸڃلڌٯ س١ٍ١ٍبر آپ دفؼاغشڅ ڂ ڌب٨شڅ چبڊ دمڂچٍڋ غڃؼ ـا ثفاڊ ضؽاٰثف سبټڍٿ ولاټز ټفؼٺ ثب س١ڍڍٿ وػز ٴڍفاڀڅ سفڌٿ ضؽڂؼ س١ٍٍٟ 

وڃؼڄ ثڅ اوش٩بؼڄ اق سٹ٩ٿ چٽفاڄ دفؼاغز ڂ اق سىڇڍلار ڂ غؽټبر اـائڅ ٌؽڄ سڃوٗ آپ سدڇڍكار ـاؼڌڃڌڋ ټؽڂپ ڀٽڃؼڄ اڀؽ. ثځبثفاڌٿ ټڋ سڃاپ ثب غب٘فڊ آ

ـ اوز. ثڇفڄ ټځؽ ٴفؼڌؽ. ټىئٹڅ ټٍٱلار ـڂاڀڋ اڌدبؼ ٌؽڄ ثڅ ؼٸڍٷ ا٨كاڌً ؼٰٹڇبڊ سٹ٩ٿ چٽفاڄ ڀىجز ثڅ اثفار خىٽبڀڋ آپ اق اچٽڍز ثڍٍشفڊ ثفغڃـؼا

ڂ  BTS، خبڀٽبڌڋ ڂ قڌجب وبقڊ اڌىشٵبڄ چبڊ BTSوبقڊ، ٨فچځٳ وبقڊ، اٌشفاٮ ٴؿاـڊ اڌىشٵبڄ چبڊ ٸؿا ټشڃٸڍبپ ولاټز، ادفاسڃـچب ڂ ـوبڀڅ چب ثب آٴبڄ 

 س١فڌ٧ دفڂلڄ چبڌڋ خڇز اڀؽاقڄ ٴڍفڊ ټؽڂپ س١ٍ١ٍبر ؼـ وٙص ٌڇف ټڋ سڃاڀځؽ ٰٽٯ ٌبڌبڀڋ ؼـ ٰبچً ڀٵفاڀڋ چبڊ ټفؼٺ ؼاٌشڅ ثبٌځؽ. 

ڃَ ڀطڃڄ اوش٩بؼڄ اق سدڇڍكار وبسٟ ٰځځؽڄ اټڃاج اٸٱشفڂټ٥ځب٘ڍه ڂ چٽسځڍٿ اوش٩بؼڄ اق اټفڂقڄ ثڇؽاٌز اٸٱشفڂ ټ٥ځب٘ڍه ثب ـ٠بڌز سڃِڍڅ چبڌڋ ؼـ غّ

ٿ ثب اثكاـ ٨ځبڂـاڀڅ ټبڀځؽ دبـزڅ ٔؽ س١ٍٍٟ، ـڀٳ ٔؽ س١ٍٍٟ ڂ ټطّڃلار ؼڌٵفڊ ٰڅ ؼـ اڌٿ ضڃقڄ ثڅ ثبقاـ ٠فٔڅ ٌؽڄ اوز ټط٭٫ غڃاچؽ ٌؽ. ثځبثفاڌ

 ڀٵفاڀڋ ؼـ ضٕڃـ اټڃاج اٸٱشفڂټ٥ځب٘ڍه قڀؽٴڋ ڀٽڃؼ.ـ٠بڌز ثڇؽاٌز اٸٱشفڂټ٥ځب٘ڍه ټڋ سڃاپ ثؽڂپ چڍسٵڃڀڅ 
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، سدڇڍكار غبڀٵڋ، ثڇؽاٌز 8567س١ٍ١ٍبر اٸٱشفڂټ٥ځب٘ڍه، سدڇڍكار اـسجب٘ڋ ڂ ٨ځبڂـڊ ا٘لا٠بر، اوشبڀؽاـؼ ټٹڋ اڌفاپ ٰؽ ّا:  ولیذ ٍاشُ

 اٸٱشفڂټ٥ځب٘ڍه 
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Abstract  

One of the most important challenges facing electromagnetic radiation sources is the concern of users of the 

amount and impact of these equipment on human health. In this article, the EMF of electromagnetic emitters 

such as communication equipment and some home appliances include cell phones, wireless phones, cordless 

phones, walki talkies, cell phone jammers, WiFi modems, Bluetooth hands frees, microwave ovens, and low-

energy lamps has been measured. Then, the measurements have been compared with the non-ionozing radiation 

exposure limits standard of 8567 code, and significant results have been obtained. The results and graphs 

indicate that most people are wrongly worried about the radiation effects of mobile BTS, while there is other 

equipment with higher EMF that electromagnetic health is essential for their use. 

 

Keywords: Electromagnetic Field radiation (EMF), information and communication technology (ICT) 

equipment, non-ionozing radiation exposure limits standard of 8567 code, electromagnetic health  
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 Balb/Cتررسی تاثیر هیذاى هغٌاعیسی تر سیر تیواری لیطواًیازیس خلذی در هَش حساس آزهایطگاّی 

5، ٠جبن ٨فڌؽڂڀڋ4ټطٽؽ ټطىٿ چٽبڌڃڀڋ  ،3ڋ الله ِجبڂٸ ،*2ٶټڍځڃ ٌبؼؼ ،1ټبڀڋ ؼوش٥ڍت
 

 ـقڌؽڀز دڃوز، ؼاڀٍٱؽڄ دكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ڂ غؽټبر ثڇؽاٌشڋ سڇفاپ1
 ٬بـذ ٌځبوڋ، ؼاڀٍٱؽڄ دكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخبٴفڂڄ اڀٵٷ ٌځبوڋ ڂ  2

 ، ؼاڀٍٱؽڄ دڍفادكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخبٌځبوڋٴفڂڄ دفسڃ  3
 ٴفڂڄ اڀٵٷ ٌځبوڋ ڂ ٬بـذ ٌځبوڋ، ؼاڀٍٱؽڄ دكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخب 4

 ـقڌؽڀز ٘ت اڂـلاڀه، ؼاڀٍٱؽڄ دكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخب 5

ټطىڃة ټڋ ٴفؼؼ ٰڅ ټ٭بڂټز ؼاـڂڌڋ ڂ ٠ؽٺ ټڃ٨٭ڍز ؼـ ثڍٽبـڌڇبڊ دڃوشڋ اڀٵٹڋ اق ټڇٽشفڌٿ ڌه خٹؽڊ ٸڍٍٽبڀڍبق همذهِ:

ؼـټبپ قغٻ چبڊ ڀبٌڋ اق آپ اڌدبؼ ټٍٱلار ٠ؽڌؽڄ اڊ ـا ڀٽڃؼڄ اوز. ؼـ اڌٿ ـاوشب، ٘فاضڋ ټٙبٸ١څ ضبٔف اڀدبٺ ٴف٨ز ٰڅ سبثڍف 

 ټڃي ضىبن آقټبڌٍٵبچڋ ـا ټڃـؼ اـقڌبثڋ ٬فاـ ؼاؼ. ټڍؽاپ اٸٱشفڂ ټ٥ځب٘ڍه ثف وڍف ثڍٽبـڊ ٸڍٍٽبڀڍبقڌه خٹؽڊ ؼـ 

ٴفٺ( اڀدبٺ ٴف٨ز. اثشاؽا وا١ڋ ؼـ    18- 20)ڀف، ڂقپ   Balb/Cـڂڊ ټڃي چبڊ  اڌٿ ټٙبٸ١څ ثڅ ِڃـر سدفثڋ  هَاد ٍ رٍش ّا:

ټاؽر  ټفضٹڅ ڊ دفڂټبوشڍٵڃر اڀٵٷ ؼـ اڀشڇبڊ ڀبضڍاڅ ڊ ؼٺ ټاڃي( ڂ ثاب ٴؿٌاز      2×106اڌدبؼ آٸڃؼٴڋ ؼـ آڀڇب ٌؽ ) ثب سكـڌ٫ 

 5ٴافڂڄ   3ټڃي قغاٻ ؼاـ اڀشػابة ٌاؽڀؽ ڂ ثاڅ      15چ٩شڅ ثفڂق قغٻ ؼـ ڀبضڍڅ ڊ سكـڌ٫ دڍٵڍفڊ ٌؽڄ ڂ ؼـ ڀڇبڌز س١ؽاؼ  3قټبپ 

( س٭ىاڍٻ  سدفثڋ ) ؼـټبپ ثب سبثڍف ټڍؽاپ ټ٥ځب٘ڍىڋؽ ټځ٩ڋ )ثؽڂپ ؼـټبپ(، ٌبچؽ ټثجز ) ؼـټبپ ثب ؼاـڂڊ اوشبڀؽاـؼ( ڂ سبڌڋ: ٌبچ

چ٩شاڅ ټاڃـؼ    4اـقڌبثڋ اڀؽاقڄ ڊ قغٻ چب ثڅ ٘ڃـ چ٩شٵڋ ڂ ثاڅ ټاؽر   ف اوبن ثخٹؽڊ ؼـ آڀڇب وڍف ثڍٽبـڊ ٸڍٍٽبڀڍبقڌه ٌؽڀؽ ڂ 

 ثفـوڋ ٬فاـ ٴف٨ز.  

ٴافڂڄ ٌابچؽ    ثڍٿا اټب (P > 0.05)ٌبچؽ ټثجز، س٩بڂر ټ١ځبؼاـڊ ڀؽاٌز سدفثڋ ڂ ٴفڂڄ  2 ثڍٿاڀؽاقڄ ڊ قغٻ چب ټڍبڀٵڍٿ  ًتایح:

 .(P=0.0001)ڊ ڂخڃؼ ؼاٌز ٌبچؽ ټثجز س٩بڂر ټ١ځبؼاـسدفثڋ ڂ ټځ٩ڋ ثب ؼڂ ٴفڂڄ 

ټڃثف ثڃؼ ڂ  balb\Cټڍؽاپ ټ٥ځب٘ڍىڋ ثف وڍف ثڍٽبـڊ ٸڍٍٽبڀڍبقڌه خٹؽڊ ؼـ ټڃي ضىبن اقټبڌٍٵبچڋ تحث ٍ ًتیدِ گیری: 

وجت ثڇجڃؼڊ ڀىجڋ قغٻ چبڊ ٸڍٍٽبڀڍبقڌه ٌؽ. ثب سڃخڅ ثڅ ڀشبڌح ثڅ ؼوز آټؽڄ، ټٙبٸ١بر ثڍٍشف ـڂڊ خځجڅ چبڊ ټػشٹ٧ سبثڍف 

 ڍڅ ټڋ ٌڃؼ. ټڍؽاپ ټ٥ځب٘ڍىڋ سڃِ

 ٸڍٍٽبڀڍبقڌه خٹؽڊ، ټڍؽاپ ټ٥ځب٘ڍىڋولیذ ٍاشُ: 
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Introduction: Leishmaniasis is important cutaneous tropical disease. In term of its resistance against drugs and 

failure treatment in some patients, designed present study and tried to evaluate the effect of electromagnetic 

field on Cutaneous  Leishmaniasis in mice. 

Methods and materials: This study was performed in mice (Balb/C, male, 18- 20gr). Mice were contaminated 

with promastigote form of Leishmania major (injected with 2×10
6
 in the upper end of tail)

  
and after 3 weeks 

follow them to observe the sore and finally 15 mice were selected and divided in 3 equal groups randomly: 

positive (treat with standard drug), negative (without treatment) and experimental (treat with electromagnetic 

field) and followed them for 4 weeks and measured the size of sore weekly. At the end,the data were analyzed 

by repeated measure test (SPSS, 20, p<0.05). 

 Results: There was not significant different between treatment and positive groups (P > 0.05), but there were  

significant differences between negative group and two positive and experimental groups (P=0.0001). 

Conclusion: It seems that electromagnetic field is able to decrease the size of sore as the same of standard drug 

and needs to study more about different aspects of this experimentation. 

Key words: Cutaneous Leishmaniasis, Magnetic field 

 

 

 

 

 



The First National Conference of Bioelectromagnetic: Opportunities and Challenges 

29 
 

ایل تر رٍی هغس ٍ عىس ترداری از تافت زاًَی اًساى تَسظ یه آًتي تررسی تاثیر اهَاج الىترٍهغٌاعیسی هَت

 ٍیَالذی 

 3، ټى١ڃؼ ٠ىٵفڊ *2،  ټطٽؽثب٬ف ضڍؽـڊ 1ڀڍٹڃ٨ف خ٩١فڊ

 ڂاضؽ قڀدبپ، قڀدبپ، اڌفاپٴفڂڄ ټڇځؽوڋ ثف٪، ؼاڀٍٵبڄ دڍبٺ ڀڃـ،  1
 ، اڌفاپسڇفاپؼاڀٍٱؽڄ ټڇځؽوڋ ثف٪، ؼاڀٍٵبڄ ٠ٹٻ ڂ ِځ١ز اڌفاپ، * 2
 ثف٪، ؼاڀٍٵبڄ ثڍٿ اٸٽٹٹڋ اټبٺ غٽڍځڋ، ٬كڂڌٿ، اڌفاپ ٴفڂڄ ټڇځؽوڋ 3

ڌٯ  ټځجٟ  سڃٸڍؽ  ٰځځؽڄ  اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ، ټڋ سڃاڀؽ ثڅ ١٨بٸڍز ٘جڍ١ڋ   ٬فاـ ٴف٨شٿ  ټ٥ك  اڀىبپ  ؼـ  ڀكؼڌٱڋهمذهِ: 

 اق اټڃاج ڀبټفئڋ ڂ ٌڃؼ، ٘ڍ٧ ڂوڍ١ڋ ٸٙٽڅ قؼڄ ڂ ٠ٽٹٱفؼ ٠بؼڊ آپ ـا ټػشٷ ڀٽبڌؽ. اټڃاخڋ ٰڅ اق سٹ٩ٿ چٽفاڄ وبٟ٘ ټڋ ټ٥ك

ؼـ اڌٿ ټ٭بٸڅ سبثڍف اټڃاج ٌڃؼ. ټڋ اٸٱشفڂټ٥ځب٘ڍه  ـا  ؼـ  ثفؼاـؼ ڂ ؼـ ضؽ اټڃاخڋ اوز ٰڅ اق ټبڌٱفڂ٨ف ڂ ـاؼاـ وبٟ٘

ټڃـؼ ، ٸؽڊاڌٯ آڀشٿ ڂڌڃ ٠ٱه ثفؼاـڊ اق وٙص چلاٸڋ ثب٨ز قاڀڃڊ اڀىبپ سڃوٗاٸٱشفڂټ٥ځب٘ڍىڋ ټڃثبڌٷ ثف ـڂڊ ټ٥ك اڀىبپ ڂ 

 وز. ثفـوڋ ٬فاـ ٴف٨شڅ ا

 لاڌڅ ٰفڂڊ وبؼڄ ثڅ خبڊ ټؽٶ ؼ٬ڍ٫ ڂ دڍسڍؽڄ آپ، ؼـ ڀٝف ٴف٨شڅ ٌؽ.  6ؼـ اڌٿ ټٙبٸ١څ، ثفاڊ ټ٥ك ڌٯ ټؽٶ ّا:  هَاد ٍ رٍش

ثفاڊ ٌجڍڅ وبقڊ سبثڍف اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثف ـڂڊ ټ٥ك ڂ  ڀڍك ٌجڍڅ وبقڊ ضٕڃـ ثب٨ز ټځڍىٯ قاڀڃ ؼـ ٰځبـ آڀشٿ ڂڌڃاٸؽڊ، 

ثڇفڄ  MATLABٵفاٶ ټفقڊ، اق ڀفٺ ا٨كاـ شاڀ -ٿ ٰؽ ٠ؽؼڊ ټفثڃٖ ثڅ ـڂي اخكاڊ ټطؽڂؼڂ ثفاڊ ڀڃٌش HFSSاق ٌجڍڅ وبق 

 ٴف٨شڅ ٌؽڄ اوز.

ٰڅ ٠ٽ٫ ڀ٩ڃؾ اڌٿ اټڃاج ؼـ  ټٍبچؽڄ ٌؽثب ٌجڍڅ وبقڊ سبثڍف اټڃاج ټڃثبڌٷ ثف ـڂڊ ټ٥ك اڀىبپ ثكـٴىبٶ ڂ غفؼ وبٶ ًتایح: 

بپ ؼاؼ ٰڅ اټڃاج ټڃثبڌٷ ؼـ ثكـٴىبلاپ اق ٔػبټز اوشػڃاڀڋ ټ٥ك ڀشبڌح ټٙبٸ١څ ڀٍٰڃؼٰبپ، ثىڍبـ ثڍٍشف اق ثكـٴىبلاپ ټڋ ثبٌؽ. 

غٙفڀبٮ  ٰځؽ ڂٸڋ ؼـ ٰڃؼٰبپ، اټڃاج ټڃثبڌٷ ؼـ  ٬ٍف ټ٥ك  ڀ٩ڃؾ  ٰفؼڄ ڂ ٸؿا اوش٩بؼڄ اق سٹ٩ٿ چٽفاڄ ثفاڊ آڀبپ ثىڍبـ٠جڃـ ڀٽڋ

اڀؽاقڄ ٴڍفڊ خفڌبپ وٙطڋ  ٰڅ ثب ټٍبچؽڄ ٌؽچٻ زځڍٿ ثب ٌجڍڅ وبقڊ ضٕڃـ ثب٨ز ټځڍىٯ ؼـ ٰځبـ ڌٯ آڀشٿ ڂڌڃاٸؽڊ، اوز. 

ـڂڊ ثب٨ز قاڀڃڊ ٨فؼ وبٸٻ ڂ ټ٭بڌىڅ آپ ثب ٨فؼڊ ٰڅ ؼزبـ ٌٱىشٵڋ قاڀڃ ٌؽڄ، ټڋ سڃاپ ثڅ ټطٷ ٌٱىشٵڋ ؼـ ثب٨ز قاڀڃڊ ٨فؼ 

 ؼڌؽڄ، دڋ ثفؼ.آوڍت 

ؽ اڀشٵفاٶ ټفقڊ، ثىڍبـ وفڌٟ ڂ ٬ؽـسٽځ -ڂ ڀڍك ـڂي ٠ؽؼڊ اخكاڊ ټطؽڂؼ HFSSاوش٩بؼڄ اق ٌجڍڅ وبق تحث ٍ ًتیدِ گیری: 

ثڃؼڄ ڂ ثب اوش٩بؼڄ اق اڌٿ ـڂي چب ټڋ سڃاپ ثٙڃـ ؼ٬ڍ٫، ڀطڃڄ سبثڍف اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثف اخكاڊ ثؽپ ڀٝڍف سبثڍف اټڃاج ټڃثبڌٷ 

 ثف ټ٥ك ڂ سبثڍف اټڃاج آڀشٿ ڂڌڃاٸؽڊ ثف ـڂڊ اوشػڃاپ قاڀڃ )ټځڍىٯ( ـا ټٍبچؽڄ ٰفؼ.

 ڃ، آڀشٿ ڂڌڃاٸؽڊاټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ، ټڃثبڌٷ، ټ٥ك، ثب٨ز قاڀّا:  ولیذ ٍاشُ
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Investigation of Electromagnetic Waves Effect on Human Brain and Exploring Knee Tissue with Vivaldi 

Antenna  
Niloofar Jafari

1
, Mohammad Bagher Heydari

2*
, Masoud Asgari

3 

 
1 
Electrical Engineering Group, Payam Noor University, Zanjan, Iran 

2* 
Electrical Engineering Department, Iran University of Science and Technology (IUST), Tehran, Iran 

3 
Electrical Engineering Group, Imam Khomeini International University (IKIU), Qazvin, Iran 

Introduction: The exposure of human brain to electromagnetic waves can show adverse effects on brain 

functions. In fact, the waves emitted from the mobile phone cover a wide range of invisible and electromagnetic 

waves, and are at the level of the waves emitted from microwave and radar. In the present study, 

electromagnetic waves effect on human brain and exploring the knee tissue with the Vivaldi antenna is 

investigated.  
Methods and Materials: In this study, a simple spherical model consisted of six layers is considered to 

simulate the behaviour of human brain. For simulation, HFSS (High Frequency Structure Simulator) has been 

used to simulate mobile impact on human brain and also exploring knee tissue (meniscus) with microwave 

imaging by the Vivaldi antenna. MATLAB has been applied to numerically simulate the effects of mobile 

waves on human brain by the hybrid Finite-Element –Boundary Integral (FEM-BI) method. 

Results: The thermal effects of mobile waves on child brain and adult brain are compared. The results indicated 

that the mobile waves can penetrate deeper inside the child brain in comparison with the adult brain. Therefore, 

the harmful effect of mobile waves on child is more crucial. By simulating the meniscus tissue near the Vivaldi 

antenna, we can compare the surface currents on the broken knee tissue with the surface currents of healthy 

person to find the broken area in the meniscus. 

Discussion and Conclusion: HFSS (High Frequency Structure Simulator) and also hybrid Finite-Element –

Boundary Integral (FEM-BI) method are fast and powerful methods to investigate the effects of electromagnetic 

waves on human body. In this paper, we considered the harmful effects of mobile waves on the child brain 

compared to the human brain and sketched the surface currents on meniscus tissue caused by the Vivaldi 

antenna to find the broken area in the knee. 

Keywords: Electromagnetics waves, mobile, brain, knee tissue, Vivaldi antenna

 

 

 

 

 

 



The First National Conference of Bioelectromagnetic: Opportunities and Challenges 

31 

 

در  NMDAّای ( تر رٍی اضغراب، پرخاضگری در حضَر گیرًذTMSُتررسی تحریىات هغٌاعیسی درٍى هغسی )

 هَش غحرایی ایسٍلِ اختواعی ضذُ

 1، اڌفج ټڍفقاڌڋ ؼڌكٴبڄ2ؼ اضٽؽڊ، ټڍلا1ټطٽؽ ـٔب دفڂڌكڊ

 ٴفڂڄ ٨ڍكڌڃٸڃلڊ -ؼاڀٍٱؽڄ دكٌٱڋ -ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخب

 ټفٰك سط٭ڍ٭بر ٠ٹڃٺ ا٠ّبة ٩ٌب-ثڍٽبـوشبپ غبسٻ الاڀجڍب

اخشٽاب٠ڋ ڂ   -چبڊ ٠ٽڍ٫ ـڂاڀڋٴفٴڃڀڋ ٴڋ اوز ٰڅ سطڃٶ ڂ ؼڀؽـڂڌڅ ؼاؼچبڊ قسفڌٿ اق دفاوشفنڌٱڋ اپ ثڅ ٠ځڃـر وبا :همذهِ

ڊ ٨فؼ ثڅ ؼڀجبٶ ؼاـؼ. أٙفاة ڂ دفغبٌٵفڊ ڌٱڋ اق ٌبڌ١شفڌٿ ټڃاـؼ ؼـ اوشفن اڀكڂاڊ اخشٽب٠ڋ اوز ٰاڅ ثب٠اث   خىٽبڀڋ ـا ثفا

ټڋ ٌڃؼ ا٨فاؼ ؼـ سّٽڍٻ ٴڍفڊ ڂ اڀشػبة ـاڄ ؼـوز ؼزبـ اغشلاٶ ٌڃڀؽ.چځڃق ټٱبڀڍىٻ ؼ٬ڍ٫ ٌفڂٞ ڂ ا٨كاڌً آپ ٌځبغشڅ ڀٍاؽڄ  

٨ڃ٪ چٽڃاـڄ ټڃثف ڀجڃؼڄ ڂ ثب اثفار خبڀجڋ قڌبؼڊ ؼـ ثفغاڋ اق ثڍٽابـاپ   اوز. اوش٩بؼڄ اق ؼاـڂچبڊ ٔؽ أٙفاة ؼـ ؼـټبپ اغشلاٶ 

چابڊ اغڍاف اق اټاڃاج    غٙفساف ڌاٯ ڀڍابق ټجفټبضىابن ټاڋ ٌاڃؼ. ؼـ وابٶ       سف ڂ ٰٻؼـټبڀڋ ټٙٽئٿچٽفاڄ ثڃؼڄ اوز. ڌب٨شٿ ـڂي

اڊ ثفغاڃـؼاـ ثاڃؼڄ   ټ٥ځب٘ڍىڋ ؼـ ٰبچً ثىڍبـڊ اق اغشلالار ټ٥كڊ اوش٩بؼڄ ٌؽڄ اوز ڂ ؼـ اڌٿ غّاڃَ اق خبڌٵابڄ ثفخىاشڅ   

( ثف ـڂڊ أٙفاة ڂ دفغبٌٵفڊ ؼـ ضٕڃـ ٴڍفڀؽڄ چبڊ TMSثفـوڋ سطفڌٱبر ټ٥ځب٘ڍىڋ ؼـڂپ ټ٥كڊ ) چؽ٦ اڌٿ ټٙبٸ١څ اوز.

NMDA .ؼـ ټڃي ِطفاڌڋ اڌكڂٸڅ اخشٽب٠ڋ ٌؽڄ ثڃؼ 

 7ٴافڂڄ   8بؼ٨ڋ ثاڅ  ـڂقڄ ثٙڃـ سّ 21ټڃي ِطفاڌڋ ثبٸ٣ ڀماؼ ڂڌىشبـ  56ثڅ ټځٝڃـ اخفاڊ اڌٿ ټٙبٸ١څ ثف ـڂڊ :هَاد ٍ رٍش ّا

، NMDA ڂ ٴافڂڄ  TMS+  اڌكڂٸاڅ ٌاؽڄ  ، ٴافڂڄ  اڌكڂٸاڅ ٌاؽڄ  ، ٴافڂڄ  TMS سبڌڋ س٭ىڍٻ ٌؽڀؽ. ٰڅ ٌبټٷ ٴفڂڄ ٌٻ، ٴفڂڄ ٰځشفٶ

چ٩شڅ ثّاڃـر   8چبڊ ټؽٶ اڌكڂلاوڍڃپ اخشٽب٠ڋ ثڅ ټؽر ټڃيثڃؼڀؽ.. TMS+NMDAڂ ٴفڂڄ اڌكڂٸڅ ٌؽڄ+  TMS+NMDAٴفڂڄ

ؼـ اڀشڇابڊ  ؼـټبپ ٌؽڀؽ. TMSټبڄ ثب 1چب ثڅ ټؽر چٽڅ ټڃيسبڌڋ ٬فاـ ٴف٨شځؽ.  5ڊ چبچب ؼـ ٨٭هسځڇب ؼـ ڌٯ ٩٬ه ڂ ث٭ڍڅ ټڃي

ثفـوڋ چبڊ ثب٨ز ٌځبوڋ ؼـ ڀڃاضڋ دف٨فڂڀشبٶ ٰاڃـسٱه ِاڃـر   چ٩شڅ چٍشٻ اق ڀٝفسىز أٙفاة ڂ دفغبٌٵفڊ ثفـوڋ ٌؽڀؽ. 

 ٴف٨ز.

ؼاـ ٌاؽر ټدٽاڃٞ ضٽالار    ١ځاڋ ڀٍابپ اق ٰابچً ټ   ،TMS+  اڌكڂٸڅ ٌؽڄٴفڂڄ ڂ  TMS+NMDAٴفڂڄ اڌكڂٸڅ ٌؽڄ+  یافتِ ّا:

ؼاٌاز ڂ ؼـ ٴافڂڄ    5/05/3 اڌكڂٸڅ ٌؽڄ، ثفاثف ثب ؼـ ټ٭بڌىڅ ثب ٴفڂڄ  43/078/1ڂ  33/1 73/0دفغبٌٵفاڀڅ ثڅ سفسڍت ثفاثف ثب  

. 0p ،04/<0p،01/<0(p>/05ثڃؼ ٰڅ ڀٍبپ اق ٰبچً ټ١ځڋ ؼاـ ؼـ ٴفڂڄ ؼـټابپ ؼاٌاز )   73/02/2ثڅ سفسڍت NMDA اڌكڂٸڅ ڂ 

، TMSؼـِاؽ ڂ ؼـ ٴافڂڄ ؼـټابپ ثاب      1/32/14ثفاثف ثب  اڌكڂٸڅ ٌؽڄاثڋ ؼـِؽ قټبپ ضٕڃـ ؼـ ثبقڂڊ ثبق ؼـ ٴفڂڄ ؼـ سىز أٙف

NMDA ڂ ،NMDA+TMS 1/3ثڅ سفسڍت97/24 1/6ڂ 48/25 0>/05) ثڃؼ ؼـِؽ 68/27 ± 3/5ڂp،01/<0( p  ؼـِاؽ ڂـڂؼ .

 78/24 ± 3/1ڂ 41/15 1/1ڂ 1/424/14فاثف ثب ثڅ سفسڍت ثNMDA+TMS، ڂ TMS ،NMDAثڅ ثبقڂڊ ثبق ؼـ ٴفڂڄ ؼـټبپ ثب 

( ؼـ ضبٸڋ ٰڅ ټڍبڀٵڍٿ سفاٰٻ ٠اؽؼڊ ڀڃـڂڀڇابڊ سڍافڄ ؼـ    >01/0pؼ٬ڍ٭څ ثڃؼ ) 17/091/4  ثب ثفاثف ٌؽڄ اڌكڂٸڅ ٴفڂڄ ؼـ ڂ ؼـِؽ

 ڂ 26/2 ±09/0  سفسڍات  ثاڅ  ؼـټابپ  چابڊ  ٴافڂڄ  ؼـ ڂ ټٱ١ات  ټڍٱفڂټشف ؼـ ڀڃـڂپ 56/4 ±48/0دف٨فڂڀشبٶ ؼـ ٴفڂڄ اڌكڂٸڅ ٌؽڄ 

 .(>001/0pڂ >p 8/0ڂ p 0>/001) ثڃؼ 26/2 ±09/0 ڂ 4/ 03 56/0±

چابڊ ثب٨از ٌځبواڋ ڀٍابپ ؼاؼ ٰاڅ سطفڌٱابر       ثفـوڋ اوٱڃـچبڊ دفغبٌٵفڊ ڂ أٙفاثڋ ؼـ ٰځابـ ڌب٨شاڅ  ًتیدِ گیری:تحث ٍ 

 .سػ٩ڍ٧ ؼچؽټ٥ځب٘ڍىڋ ؼـڂپ ټ٥كڊ ٬بؼـ اوز ثڅ ٘ڃـ ټ١ځڋ ؼاـڊ اق ٌؽر ضٽلار ٰبوشڅ ڂ آوڍت چبڊ ڀبٌڋ اق اپ ـا ڀڍك 

 NMDAسطفڌٱبر ټ٥ځب٘ڍىڋ ؼـڂپ ټ٥كڊ، اڌكڂلاوڍڃپ اخشٽب٠ڋ، ثب٨ز ٌځبوڋ ټ٥ك، ٍاشگاى ولیذی:
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Background: Transcranial magnetic stimulation (TMS) has been applied to a growing number of psychiatric 

disorders as a neurophysiological probe, a primary brain-mapping tool and a candidate treatment. Although 

most investigations have focused on the treatment of major depression, increasing attention has been paid to 

anxiety disorders. 

The aim of this study is to long time (for 8 weeks) effect of repetitive TMS on anxiety-like behaviors in post-

weaning social isolated (SI) rats. 

Methods and Materials: Six groups of Wistar rats including Control, SI, Control+TMS SI+TMS, 

SI+TMS+NMDA agonist and SI+TMS+NMDA antagonist were selected. Animals were subjected to apply 

TMS and radiation at a frequency of 25 Hz. for 10 minutes along 8 weeks. At the same time, specific dose were 

treated with an agonist or NMDA receptor antagonist and after 20 minutes of TMS. Mice were subjected to 

aggression and anxiety test by the plus-maze. The effects of TMS, on percentage open arm time (%OAT) and 

percentage open arm entries (%OAE) were determined. Finally, in histological examination, the number of 

damaged cells was determined in the prefrontal area 

Results: TMS induction decreased the anxiety symptoms in control and TMS groups compared to the SI and SI 

+ TMS groups significantly (p< 0.001). In the SI + TMS + NMDA group and SI + TMS group, the aggravation 

rate of aggressive attacks was 1.78 ± 0.73 and 1.38 ± 0.43 respectively, which compared to the SI group was 

17.5 ± 0.5 decreased significantly. In the SI + NMDA group, there was a significant decrease (13.71± 0.73) in 

the treatment group (p< 0.05) .Induction of TMS in treated group indicated a significant reduction of dark cells 

in the perforated cortex compared with the SI group (P< 0.001). 

Discussion and Conclusion: SI is capable of causing damage to the neurons in the cerebral cortex, which was 

confirmed by the use of aggressive and anxiety scoring registrations in the animal model, as well as histological 

studies at the time of isolation induction. the use of TMS significantly reduced the severity of aggression and 

anxiety attacks. By inducing TMS in diseases that occur with changes in the electrical activity of the nervous 

system, it can increase the effect of some nerve transducers, such as glutamate, and increase these compounds in 

nerve diseases that alter the excitability of cells. 

Keyword: TMS, Social Isolation, Brain Histology, NMDA 
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ص آى در پیطگیری از آسیة ّای تیاى اًتمال دٌّذُ ی عػثی گاتا تَسظ تحریىات هغٌاعیسی درٍى هغسی ٍ ًم

 ًاضی از تطٌح

 2، ټڍلاؼ اضٽؽڊ *1، ڂٸڋ الله ِجب 1،2 ثبثٯ غؽاڌڋ

 .، سڇفاپ، اڌفاپلاټڋؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ اـسً خٽڇڃـڊ او ٴفڂڄ سٱځڃٸڃلڊ دفسڃ ٌځبوڋ،: 1

 .ټفٰك سط٭ڍ٭بر ٠ٹڃٺ ا٠ّبة ٩ٌب، ثڍٽبـوشبپ غبسٻ ااٸځجڍبء، سڇفاپ، اڌفاپ: 2

ځڃاپ ڌٯ وځؽـٺ ټٙفش اوز ٰڅ ثب سٍځح چبڊ سٱفاـ ٌڃڀؽڄ چٽفاڄ ثڃؼڄ ڂ٠ٽؽسب ثڅ ؼٸڍٷ اغشلاٶ ؼـ س١بؼٶ ِفٞ ثڅ ٠ همذهِ:

٠ٽٹٱفؼڊ اڀش٭بٶ ؼچځؽڄ چبڊ ٠ّجڋ ثفڂق ټڍٱځؽ ڂ ثب اغشلالار ٌځبغشڋ قڀؽٴڋ ٨فؼ ـا ټشبثف ټڍٱځؽ. ڌٯ اق ـڂي چبڊ ؼـټبڀڋ 

( چىز ٰڅ سبثڍف آپ ثفغڋ اق TMSڍىڋ ؼـڂپ ټ٥كڊ )ڀڃڌٿ ٰڅ سڃخڅ غبِڋ ـا خٹت ٰفؼڄ، اوش٩بؼڄ اق سطفڌٱبر ټ٥ځب٘

 دبـاټشفچبڊ آوڍت وٹڃٸڋ ټڃـؼ ثفـوڋ ٬فاـ ټڍٵڍفؼ.

: ٴفڂچڇبڊ وبٸٻ، دځشڍٹٿ سشفاقڂٶ سطفڌٯ ټ٥ځب٘ڍىڋ ثڅ چٽفاڄ سكـڌ٫ ٌبټٷ زڇبـ ٴفڂڄ اق ټڃٌڇبڊ ِطفاڌڋ هَاد ٍ رٍش ّا:

ڂ ثب  ټٱفـ ثڅ ټؽر ڌٯ ټبڄ ؼـڂپ ټ٥كڊطفڌٱبر ټ٥ځب٘ڍىڋ س ټڃـؼ اوش٩بؼڄ ٬فاـ ٴف٨شځؽ. دځشڍٹٿ سشفاقڂٶ ڂ سطفڌٯ ټ٥ځب٘ڍىڋ

 اٸ٭بء ٴفؼڌؽ ڂ اټشڍبقچبڊ سٍځدڋ ثجز ؼاـڂا٠ٽبٶ ٴفؼڌؽ ڂ وذه سٍځح ثب اوش٩بؼڄ اق سكـڌ٫ ؼاغٷ ٩ِب٬ڋ  چفسك ٨20فٰبڀه 

 ٬فاـ ٴف٨ز. اـقڌبثڋ  ٬ٍف ڂ چڍذڃٰٽخ ټڃـؼ. ؼـ اڀشڇب ټڃٌڇبڊ ِطفاڌڋ ٍٰشڅ ٌؽڀؽ ڂ آوڍت ٠ّجڋ ؼـ ٴفؼڌؽ

ؼـڂپ ٌځبوڋ ڀٍبپ ؼاؼڀؽ ٰڅ ثڅ ؼڀجبٶ اوش٩بؼڄ اق سطفڌٱبر ټ٥ځب٘ڍىڋ  اټشڍبقچبڊ سٍځدڋ ڂ ڀڍك اـقڌبثڍڇبڊ ثب٨ز :ِ ّایافت

ؼاـڊ  ثڅ ٘ڃـ ټ١ځڋچف ؼڂ ڀبضڍڅ ڊ ثفـوڋ ٌؽڄ ڂ ټڍبڀٵڍٿ س١ؽاؼ وٹڃٸڇبڊ ڀٱفڂسڍٯ ؼـ  ڋسٍځد لارټٱفـ، ضٽ ټ٥كڊ ثڅ ِڃـر

 بـڊ ٴبثب ڀڍك ؼـ چٽڍٿ ټځب٫٘ ا٨كاڌً ټ١ځڋ ؼاـڊ ؼاٌز.ؼاٌز. ٔٽځب ثڍبپ اڀش٭بٶ ؼچځؽڄ ڊ ٠ّجڋ ټڇٰبچً 

ڀٍبپ ؼاؼ ٰڅ سطفڌٱبر ټ٥ځب٘ڍىڋ ؼـڂپ ټ٥كڊ ثڅ ِڃـر ټٱفـ ټڍشڃاڀؽ اثفار ټطب٨ٝشڋ ثف اڌٿ ټٙبٸ١څ  :تحث ٍ ًتیدِ گیری

 ثبٌؽ. ڂ ثب ثفـوڋ ثڍٍشف ټڍشڃاڀؽ ؼـ ٰٹڍځڍٯ ټڃثف .ـڂڊ وٹڃٶ چبڊ ٠ّجڋ ؼـ ٬ىٽز چبڊ ؼـٴڍف ؼـ اڌٿ دؽڌؽڄ ؼاٌشڅ ثبٌؽ

 ٰٹڍؽ ڂالڄ چب : سٍځح، سطفڌٱبر ټ٥ځب٘ڍىڋ ؼـڂپ ټ٥كڊ، ٴبثب، آوڍت چبڊ ڀڃـڂڀڋ، چڍذڃٰٽخ

 

 

 



The First National Conference of Bioelectromagnetic: Opportunities and Challenges 

34 

 

The Effect of Transcranial Magnetic Stimulation on GABA Expression and Neuronal Injury Following 

Seizure Induction 
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2: Shefa neuroscience research center, Khatam Al Anbia hospital, Tehran, Iran 

Introduction: Epilepsy known as a syndrome of repetitive seizure, which mainly happens due to the imbalance 

in neurotransmitter activity in the brain. This lead to cognitive disorder and will affects patient life quality. 

Transcranial magnetic stimulation (TMS) as a new therapeutic tool has observed lots of attention. The effects of 

TMS on some cellular marker of neuronal damage after seizure will be evaluated.  

Methods and material: Four groups of Wistar rat including; control, Pentylenetetrazol (PTZ), TMS+ 

Pentylenetetrazol and TMS control were employed. TMS was applied repetitively for one month and daily with 

a frequency of 20 Hz. Then the seizure was induced by intra peritoneal injection of PTZ, and seizure scores 

were monitored and recorded. At the end of the experiment animal were sacrificed and neuronal injury on 

hippocampal as well as cortical region was studied.  

Results: Seizure scores along with histological assessment revealed that, using TMS stimulation repetitively 

could significantly decrease the severity of seizure attacks and also the number of necrotic cells in studied 

regions. In addition, higher expression of the Gamma aminobutyric acid (GABA) in the studied areas was also 

revealed.  

Discussion and conclusion: The present study showed that application of the chronic application of TMS could 

have protective effects on neuronal cell following seizure induction. However, further study needed before 

application of this finding into the clinical practice.   

Key words: Seizure, Transcranial magnetic stimulation, Gamma aminobutyric acid (GABA), Neuronal injury, 

Hippocampus 
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   تطذیذ هغٌاعیسی  تػَیرترداری در دها افسایص تررسی

 *2،  ڀبؼـ ـڌبضڋ ٠بٸٻ1ِبؼ٪ ٌڃـزڅ

 سڇفاپ، دكٌٱڋ ٠ٹڃٺ ؼاڀٍٵبڄ دكٌٱڋ، ؼاڀٍٱؽڄ دكٌٱڋ، ټڇځؽوڋ ڂ ٨ڍكڌٯ ٴفڂڄ دكٌٱڋ، ٨ڍكڌٯ  اـٌؽ ٰبـٌځبوڋ ؼاڀٍدڃڊ 1

 سڇفاپ
 سڇفاپ سڇفاپ، دكٌٱڋ ڃٺ٠ٹ ؼاڀٍٵبڄ دكٌٱڋ، ؼاڀٍٱؽڄ دكٌٱڋ، ټڇځؽوڋ ڂ ٨ڍكڌٯ ٴفڂڄ ، اوشبؼ 2

 غّڃِڍبر ڂ ؼچؽ ټڋ ڀٍبپ ِڃـر ثڇشفڌٿ ثڅ ـا آڀبسڃټڍٱڋ خكئڍبر ٰڅ اوز سٍػڍّڋ ـڂي MRI سّڃڌفثفؼاـڊ همذهِ:

 سڃوٗ MRI ؼـ ؼوشٵبڄ ٌؽڄ سڃٸڍؽ RF اټڃاج. ٰځؽ ټڋ ټٍػُ ټ٥ځب٘ڍىڋ ټڍؽاپ ڂ RF اټڃاج چبڊ دبٸه اق اوش٩بؼڄ ثب ـا ثب٨شڋ

  MRI وڍىشٻ ؼـ ٨ڍكڌڃٸڃلڌٱڋ ڀبٌڋ اق ا٨كاڌً ؼټب ثفـوڋ. ٌڃؼ ټڋ ثڍٽبـ ثؽپ ؼټبڊ كاڌًا٨ ټڃخت ڂ ٌؽڄ خؿة ثڍٽبـ ثؽپ

 وبقٴبـ  MRI ثڅ ڀىجز اوشبڀؽاـؼ چبڊ ؼټبوځح ٰڅ زفا ڀڍىز آوبپ  MRI ٘ڃٶ اوٱٿ  ؼـ  ؼټب ثفـوڋ ٌڃؼ اڀدبٺ ؼ٬ز ثڅ ثبڌؽ

 ؼټب ا٨كاڌً ثڍځڋ دڍً ټب ٰبـ چؽ٦. اوز ٰفؼڄ ؼڊ٤ڍفٰبـثف ڂ غٙفڀبٮ ـا آڀڇب ، چب ؼټبوځح اڌٿ ؼـ ٨فڂټٵځشڍٯ ټڃاؼ ڂ ڀڍىشځؽ

 .ثبٌؽ ټڋ  MRI اوٱٿ ٘ڃٶ ؼـ B1 ڀ٭ٍڅ ڂ ٴفټبڌڋ/  اٸٱشفڂټ٥ځب٘ڍىڋ وبقڊ ٌجڍڅ سڃوٗ

سىلا  3اٺ آـ آڊ  ؼوشٵبڄ ؼـ ٰبڀبٶ 64 وف ٰڃڌٷ B1 ڀ٭ٍڅ ٌؽ وبغشڅ ٰڅ ـڂ٤ځڋ ٨بڀشڃٺ اق اوش٩بؼڄ ثب اثشؽا ّا: هَاد ٍ رٍش

 .ٌؽ وبقڊ ٌجڍڅ ٰبټىڃٶ ا٨كاـ ڀفٺ ؼـ ٨بڀشڃٺ ڂ ٰڃڌٷ وذه ڂ ٌؽ ٴڍفڊ اڀؽاقڄ ټ٥ك قڌٽځه دفڌكټب آقټبڌٍٵبڄ ټٹڋ

 ټڍؽاپ ١ٔڍ٩شف ٬ؽـر ؼچځؽڄ ڀٍبپ ٰڅ ثڃؼ ٠ٽٹڋ ٴڍفڊ اڀؽاقڄ اق ضبِٷ B1 ڀ٭ٍڅ ټٍبثڅ وبقڊ ٌجڍڅ اق ضبِٷ  B1 ڀ٭ٍڅ ًتایح:

 ؼـخڅ 293.15 ؼټب اڌٿ ټڍكاپ ٰڅ ٌؽ ؼڄاوش٩ب ٨بڀشڃٺ ؼـڂپ ؼـ ؼټبڌڋ ڀ٭ٍڅ سڇڍڅ خڇز ڀ٭ٍڅ اڌٿ اق وذه ثڃؼ ٰڃڌٷ ټفٰك ؼـ

چٽسځڍٿ ڀ٭ٍڅ ټڍؽاپ اٸٱشفڌٱڋ ضبِٷ اق ٰڃڌٷ ڀڍك سڇڍڅ ٴفؼڌؽ ٰڅ ڀٍبپ ؼچځؽڄ ٬ؽـر ثڍٍشف ټڍؽاپ ؼـ .ٌؽ ٴڍفڊ اڀؽاقڄ ٰٹڃڌٿ

 ڂوٗ ٰڃڌٷ ثڃؼ.

 ا٨كاڌً ڍدڅڀش ؼـ .ثبٌؽ ټڋ ټ٭بلار ٬جٹڋ ثب ټٍبثڅ سّڃڌفثفؼاـڊ ٘ڃٶ ؼـ ٌؽڄ وبقڊ ٌجڍڅ ؼټبڊ اٸٵڃڊ تحث ٍ ًتیدِ گیری:

 چٽسځڍٿ ڂ اوز ثڍځڋ دڍً ٬بثٷ B1 ڀ٭ٍڅ ڂ ٴفټبڌڋ/اٸٱشفڂټ٥ځب٘ڍىڋ وبقڊ ٌجڍڅ  ڂوڍٹڅ  ثڅ MRI سّڃڌفثفؼاـڊ ٘ڃٶ ؼـ ؼټب

 .ثڃؼ ټ٥ځب٘ڍىڋ ټڍؽاپ وبقڊ ٌجڍڅ ثب ټٙبث٫ B1 ڀ٭ٍڅ ٴڍفڊ اڀؽاقڄ ٠ٽٹڋ ڀشبڌح

 ٴڍفڊ اڀؽاقڄ ، B1 ڀ٭ٍڅ ، ي اٸٽبپ ټطؽڂؼآچځٳ خؿة ڂڌمڄ ، ـڂ ، ؼټب ا٨كاڌً ، آڊ آـ اٺ سّڃڌفثفؼاـڊ ّا: ولیذ ٍاشُ
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Introduction: Magnetic Resonance Imaging (MRI) is a diagnostic method that best provides anatomical details 

and specifies tissue properties using RF pulses and magnetic fields. The RF waves produced by the MRI 

machine are absorbed by the patient's body, and therefore, increases the body temperature. The physiological 

responses related to the body temperature rise during an MRI scan should be studied carefully. It is not easy to 

monitor the body temperature during an MRI scan because conventional thermometers are not compatible with 

MRI. The use of ferromagnetic materials in the conventional thermometers is hazardous and impractical. The 

study aims to predict the body temperature rise during an MRI scan using the electromagnetic/thermal 

simulation as well as B1 mapping. 

Methods and Materials: First, by using the produced oil phantom, the B1 map of the 64 channel head coil was 

measured by the 3 Tesla Siemens Prisma MRI scanner at the National Brain Mapping lab, and then, the coil and 

phantom were simulated using COMSOL software. 

Results: The simulated B1 map was similar to the practically measured B1 map, which indicates the lower field 

strength at the center of the coil. Then, the map was used to provide a temperature map in the phantom, and the 

temperature was measured to be 293.15 Kelvin. Moreover, a coil induced   electric field map was also provided, 

indicating a greater field strength in the middle of the coil. 

Discussion and Conclusion: The simulated temperature pattern during the imaging is similar to the references 

(1, 3, and 6). Therefore, the temperature rise during MRI imaging can be predicted by using 

electromagnetic/thermal simulation and B1 mapping. Furthermore, the results of the practically measured B1 

map was consistent with those of the magnetic field simulation 

 

Keywords: Magnetic resonance imaging, temperature rise, SAR, FEM, B1 map, measurement. 
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 هگاّرتس تر فعالیت سیگٌالی اهَاج هغسی اًساى 1800تررسی اثر اهَاج الىترٍهغٌاعیس فرواًس تالای 

 2،  ٌڍٽب وجكڊ  *1ټفسٕڋ ٩ٰبئڋ ـٔڃڊ 

 اوشبؼڌبـ،ٴفڂڄ ټڇځؽوڋ دكٌٱڋ، ؼاڀٍٵبڄ ِځ١شڋ ودبؼ ټٍڇؽ،اڌفاپ 1
 ؼاڀٍدڃڊ ٰبـٌځبوڋ ټڇځؽوڋ دكٌٱڋ ، ؼاڀٍٵبڄ ِځ١شڋ ودبؼ ټٍڇؽ،اڌفاپ 2

اڌٿ اټڃاج ټڋ سڃاڀځؽ ثب٠ث س٥ڍڍف ڂ ڌب اغشلاٶ ؼـ  اټڃاج اٸٱشفڂټ٥ځب٘ڍه ٴىشفي ـڂق ا٨كڂڀڋ ؼـ قڀؽٴڋ ثٍفڌز ؼاـؼ.هِ: همذ

 اٸٱشفڂټ٥ځب٘ڍه ثب ٨فٰبڀه غبَ ثف وڍٵځبٶ ټ٥كڊ ټٙبٸ١څ ٌؽڄ اوز.وڍٵځبٸڇبڊ ټ٥كڊ ٌڃڀؽ. ؼـ اڌٿ ټ٭بٸڅ اثف اټڃاج 

خڇز ؼـڌب٨ز وڍٵځبٶ چبڊ ټ٥كڊ ڂا٬ٟ آقټبڌٍٵبڄ   Power lab (model 35/8) ؼـ اڌٿ آقټبڌً ؼوشٵبڄّا:  هَاد ٍ رٍش

اٸٱشفڂؼچب ثب ټبڌٟ ٸځك غڍه ٌؽڄ ڂ ؼـ ټطٷ ټځبوت ٬فاـ  20-10دفؼاقي وڍٵځبٶ ضڍبسڋ ؼاڀٍٵبڄ اوش٩بؼڄ ٌؽ. ٘ج٫ اوشبڀؽاـؼ

ټشف ؼـ آقټبڌً اڂٶ ڂ وبڀشڋ  50ټٵبچفسك ؼـ ٨بِٹڅ ڊ ټ١ڍٿ  ٨1800فوشځؽڄ ڊ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثب ٨فٰبڀه ؼاؼڄ ٌؽڀؽ. 

وبڀشڋ ټشف ؼـ آقټبڌً ؼڂٺ اق ٴڃي ـاوز ٌػُ ٬فاـ ؼاؼڄ ٌؽ. اڌٿ آقټبڌً ؼڂثبـ اڀدبٺ ٌؽ. ټفسجڅ اڂٶ ثف ـڂڊ وڅ ٌػُ  30

وبڀشڋ ټشفڊ اق ټځجٟ سڃٸڍؽ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ اڀدبٺ ٴف٨ز. ؼـ ٘ڃٶ آقټبڌً اق  50ؼ٬ڍ٭څ ڂ ؼـ ٨بِٹڅ ڊ  15ثڅ ټؽر 

ثب زٍٽبپ ثبق ڂ ٰبټلا ثؽڂپ ضفٰز ثبٌځؽ ؼـ آقټبڌً ؼڂٺ آقټبڌً اڂٶ سٱفاـ ٌؽ ثب اڌٿ س٩بڂر ٰڅ اٌػبَ غڃاوشڅ ٌؽڄ ثڃؼ 

وبڀشڋ ټشفڊ اق ٴڃي ـاوز ٨فؼ ٬فاـ ٴف٨ز. ٠لاڂڄ ثف اڌٿ اټڃاج ټ٥ك ا٨فاؼ ؼـ ؼڂ ؼ٬ڍ٭څ ٬جٷ  30ټځجٟ اٸٱشفڂټ٥ځب٘ڍه ؼـ ٨بِٹڅ 

اوش٩بؼڄ  notchاثشؽا ثفاڊ ضؿ٦ ڀڃڌك ٌڇف اق ٨ڍٹشف   Power labاق ٌفڂٞ آقټبڌً ڀڍك ثجز ٌؽ. ده اق ثجز ؼاؼڄ چب ثب ؼوشٵبڄ 

ڂ چٽسځڍٿ  EMGوڍٵځبٶ ضؿ٦ ٴفؼؼ وذه ثفاڊ ضؿ٦ آـسڍ٩ٱز چبڊ ضفٰشڋ ٌبټٷ  Base lineٴفؼڌؽ سب س٥ڍڍفار ڀڃڌك اق  

eyeblink  اق ـڂيwavelet  ڂ  ICA  ڂ coherency   .اوش٩بؼڄ ٴفؼڌؽ 

ثڅ وبڀشڋ ټشفڊ  ٨50بِٹڅ ڊ  ټٵب چفسك اق 1800اټڃاج اٸٱشفڂټ٥ځب٘ڍه ثب ٨فٰبڀه  ٶاـوب ؼـ ٴفڂڄ اڂٶ،تحث ٍ ًتیدِ گیری: 

. ؼـ آقټبڌً ؼڂٺ ؼـ سٽبٺ ٴفڂڄ چبڊ سدفثڋ ؼـ ا٤ٹت اڂ٬بر ا٨كاڌً ٬بثٷ ٴفؼڌؽټځدف ثڅ ٰبچً ؼاټځڅ ڊ ټڃج آٸ٩ب ڀبضڍڅ وف، 

وبڀشڋ ټشفڊ اق ټځجٟ  30ڊ ڂ ؼـ ٨بِٹڅ ڊ سڃخڅ ؼاټځڅ ثجز ٌؽڄ اوز. اڌٿ اټف ثؽڌٿ ټ١ځبوز ٰڅ ؼاټځڅ ڊ آٸ٩ب ؼـ اټڃاج ټ٥ك

ؼـ ثفـوڋ ٰبڀبٶ چبڊ ټڃـؼ ثطث  ؼـ ٴفڂچڋ ٰڅ ٨بِٹڅ ټځجٟ ټٵبچفسك ا٨كاڌً ټڋ ڌبثؽ.  1800اٸٱشفڂټ٥ځب٘ڍه ثب ٨فٰبڀه 

وبڀشڋ ټشف ثڃؼ خفڌبپ چبڊ ٌجڅ ـڌشٽڍٯ سٱفاـ ٌڃڀؽڄ ثب ٨ڃاِٷ قټبڀڋ ؼـ وڍٵځبٶ ټ٥ك ـڂڌز ٌؽڀؽ.  30سڃٸڍؽٰځځؽڄ اټڃاج سب وف 

.  

 ، ټڃج آٸ٩ب  EEGاټڃاج اٸٱشفڂټ٥ځب٘ڍه، ولوات ولیذی: 
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Introduction: Considering the non-stop advancments in technology and the wireless world surronding us, 

humans are constantly exposed to electromagnetic waves with variable frequencies. Electromagnetic waves may 

change the brain waves. In this study the effect of EMF with frequency of 1800 MHz on brain waves were 

studied.  

Materials and Methods: This experiments has been done by using (power lab8/35device) in alive creature’s 

signal processing laboratory. This device is consisted of 8 channels, to record brain signals. At the same time 

there is the ability to accurately monitor brain signals on pc. According to 10-20 standard the correct way of 

using this device is by putting its electrodes in lense liquid to decrease the skin impedance and fixing it in the 

right place on the head.  

Since the exact location of electrodes plays an important role operating the experiment to achieve this, there 

must be a frequent replacement of the electrodes till the software recognizes the right location and 

electromagnetic waves broadcaster was placed with a frequency of 1800 MHz and in specific distance of 50 cm 

in the first trial and 30 cm in the second trial from the right ear of the person. 

This experiment was conducted twice. The first time it was alone on 3 individuals in 15 min period and a 

distance at 50 cm from the source of electromagnetic waves. During the trial the persons were asked to keep 

their eyes widely open and without any wavements, though it was expected the persons brain signal to be in the 

range of Alpha.  The second experiment was a duplication of the first one except that electromagnetic source 

was located in a 30 cm distance from the right ear of the person. Furthermore, the person’s brain waves were 

recorded two minutes before beginning of the trial after registering the data conducted by power lab (8/35) a 

notch filter came to use to omit the unwanted noise so the signal base line changes caused by the noise would be 

removed and then to delete the motional artifacts including EMG and eye blink moves wavelet method, ICA 

method, coherency method was used.  

  Results and Discussion: In the first trial in all experimental groups we observe a graduall decrease in the 

range of alpha signal bands in a distances of 50 cm from electromagnetic source with 1800 MHz frequency 

electromagnetic waves lead to a decrease in alpha signal range. In the second trial in all experimental groups 

most of the time a considerable increase in the range was recorded. This means that alpha range in brain signals 

and in a distance of 30 cm from the electromagnetic source with the frequency 1800 MHz   increase. This data 

was collected from 8 channels.  

 

Keywords: electromagnetic waves, EEG, Alpha signals      
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 PHAآًالیس ایوٌی ریسه اهَاج الىترٍهغٌاعیس ًاضی از دول ّای ترق در هٌاعك هسىًَی تا استفادُ از رٍش  

 *1، ٸڍلا ڀ١ٽز دڃـ 1، ټفڌٻ ټڃوڃڊ ٬ڇ٩فغڋ 1، خٽڍٹڅ ؼـڌه 1آټځڅ ٴٹجب٤ڋ

 ؼاڀٍدڃڊ ٰبـٌځبوڋ اـٌؽ ثڇؽاٌز ضف٨څ اڊ ،ؼاڀٍٱؽڄ ثڇؽاٌز ،ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ خځؽڊ ٌبدڃـ اچڃاق 1

 ٍٰڃـ ـ٨بڄ ا٨كاڌً ڂ ا٬شّبؼڊ ِځ١شڋ، دڍٍف٨ز ټڇٻ ٌبغُ چبڊ اق ڌٱڋ آپ ـٌؽ ثڅ ـڂ ـڂڀؽ ڂ ثف٪ وفاڀڅ سڃٸڍؽ اټفڂقڄمذهِ: ه

 ٰڅ ڀبټفئڋ اڌٿ غٙڃٖ ٌڃؼ، ټڋ سڃٸڍؽ اٸٱشفڌٱڋ سدڇڍكار ڂ ڀڍفڂ غٙڃٖ ڂوڍٹڅ ثڅ اٸٱشفڌٱڋ ڂ ټ٥ځب٘ڍىڋ ثبٌؽ. ټڍؽاڀڇبڊ ټڋ

 ټ١فْ ؼـ ټځكٶ ڂ ٰبـ ټطڍٗ ا٨فاؼ ؼـ ثڅ ٘ڃـ ټ١ٽڃٶ .ڌبثؽ ټڋ ا٨كاڌً آپ ٬ؽـر ڂٸشبل ًا٨كاڌ ثب ؼاـڀؽ ڂخڃؼ ڂوڍٹڅ چف ا٘فا٦ ؼـ

اټفڊ  اڀىبپ ثڇؽاٌز ڂ ثف ولاټز ټ٥ځب٘ڍىڋ ڂ اٸٱشفڌٱڋ ټڍؽاڀڇبڊ اثفار .٬فاـ ټڋ ٴڍفڀؽ ټ٥ځب٘ڍىڋ ڂ اٸٱشفڌٱڋ ټڍؽاپ

ؼٰٷ چبڊ ثف٪ ڌٱڋ اق  اق ڀبٌڋ چبڊ ٯـڌى اـقڌبثڋ ڂ ثڅ چٽڍٿ ټځٝڃـ چؽ٦ اق اڌٿ ټٙبٸ١څ ٌځبوبڌڋ .ثبٌؽ ٌځبغشڅ ٌؽڄ ټڋ

 ټځب٫٘ ټىٱڃڀڋ ؼـ اچڃاق ټڋ ثبٌؽ.

ڌٯ ـڂي سدكڌڅ ڂ سطٹڍٷ اڌٽځڋ وڍىشٻ ثڃؼڄ ٰڅ ثفاڊ اـقڌبثڋ ڂ ټىشځؽوبقڊ ـڌىٯ غٙفار   PHAـڂيّا:  هَاد ٍ رٍش

 اڀش٭بٶ ثفاڊ ڀڍبق ټڃـؼ سدڇڍكار ڂ ٨فاڌځؽ چب، ـڌىٯ س١ڍڍٿ ټځٝڃـ وڍىشٻ چبڊ خؽڌؽ ڂ ڌب س٥ڍڍف ڌب٨شڅ ثڅ ٰبـ ټڋ ـڂؼ. ٸؿا ثڅ

 ٸڍىز ؼـ ټٍب٤ٷ غٙفار اق ؼوشڅ ثځؽڊ ٌؽڀؽ. ده ٌځبوبڌڋ ٰبـٌځبوبپ، ثب ټّبضجڅ ڂ ثبقؼڌؽچبڊ ټڍؽاڀڋ ٘فڌ٫ اق ثف٪،

 ٸڍىز اق ٬جڃٶ ٬بثٷ ـڌىٯ چبڊ. ٴفؼڌؽ ټطبوجڅ اڂٸڍڅ ـڌىٯ اـقڌبثڋ ٰؽ ڂ ـڌىٯ س١ڍڍٿ اضشٽبٶ ڂ ٌؽرPHL  غٙف ټ٭ؽټبسڋ

 ٌؽ. س١ڍڍٿ ثبڀڃڌڅ ـڌىٯ اـقڌبثڋ ٰؽ وذه ڂ ٴفؼڌؽ  PHA ٨فٺ ڂاـؼ ا٬ؽاټبر اِلاضڋ اڊثف ټبث٭ڋ ڂ ضؿ٦ غٙف ټ٭ؽټبسڋ

غٙف ټفثڃٖ ثڅ  12  ټدٽڃٞ ؼـ ڂ ؼاؼ ٬فاـ ثفـوڋ ټڃـؼ ـا ؼٰٷ چبڊ ثف٬ڋ ټڃخڃؼ ؼـ ټځب٫٘ ټىٱڃڀڋ  ضبٔف ټٙبٸ١څًتایح: 

  ثب ڀبټٙٹڃة ـڌىٯ وٙص ڂ ؼـِؽ 5/4  ثب ٬جڃٶ ٬بثٷ ٤ڍف ـڌىٯ وٙص ٰڅ ؼاؼ ڀٍبپ ٌاؽ. ڀشبڌح ٌځبوبڌڋ اټڃاج اٸٱشفڂټ٥ځب٘ڍه

 ٌؽڀؽ. ٌبټٷ ـا ـڌىٯ ؼـِؽ ثڍٍشفڌٿ ڂ ٰٽشفڌٿ سفسڍت ؼـِؽ ثڅ 34/54

. ٬افاـ ؼاٌز ڀبټٙٹڃة ـڌىٯ وٙص ؼـ ٌؽڄ ٌځبوبڌڋ غٙفار ثڍٍشف ټٙبٸ١څ اڌٿ اق ضبِٷ ڀشبڌح ٘ج٫تحث ٍ ًتیدِ گیری: 

 ٰبچً ضؿ٦، ټځٝڃـ اِلاضڋ ثڅ ڂ ټځبوت ـاچٱبـچبڊ ڂ را٬ؽاټب ٰبـٴڍفڊ ثڅ اڌٽځڋ، وٙص اـس٭بء ڂ ـڌىٯ وٙص ٰبچً خڇز

 اق ٘فاش، خٹڃٴڍفڊ ٰبـٌځبوبپ ؼٰٷ چبڊ ثف٪ سڃوٗ اوشبڀؽاـؼ چبڊ ضفڌٻ ثبٌؽ. ـ٠بڌز ټڋ ٔفڂـڊ ټڃخڃؼ غٙفار ٰځشفٶ ڌب ڂ

 ثڅ وٱڃڀز ټطٷ ڀكؼڌٱڋ اق غٙفار ڀبٌڋ قټڍځڅ ؼـ ټفؼٺ ٠ٹٽڋ وٙص ؼٰٷ ثف٪ ڂ اـس٭بء ضفڌٻ ؼـ ټطؽڂؼڄ ٌڇفڊ وبق ڂ وبغز

 ؼٰٷ چبڊ ثف٬ڋ اق خٽٹڅ ا٬ؽاټبر اِلاضڋ اوز ٰڅ ټڋ سڃاپ دڍٵڍفڊ ڀٽڃؼ.

 PHAاڌٽځڋ ـڌىٯ، اټڃاج اٸٱشفڂټ٥ځب٘ڍه، ؼٰٷ چبڊ ثف٪،ّا:  ولیذ ٍاشُ
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Introduction: Nowadays, the capitation production of electricity and its growing trend are one of the important 

indicators of industrial, economic and rising welfare improvement in the country. Magnetic and electric fields 

are produced by electric power lines and electrical equipment, rising severity electromagnetic waves with 

increasing voltage. Typically, individuals in the workplace and home are exposed to electric and magnetic 

fields. The effects of electromagnetic fields on human health are well-known. Therefore, the purpose of this 

study was to identify and assess the risks of a power mast in one of the residential areas in Ahvaz. 

Methods and Materials: The PHA (Process Hazard Analysis) method is a system safety analysis that is used to 

evaluate and documentation hazardous risk of new or modified systems. However to determine the risks, 

processes, and required equipment for power transmission, through Field visits and expert interviews were 

identified. After categorizing the occupational hazards in the PHL (Preliminary Hazard List), the severity and 

risk probability determined and code risk assessment was calculated. Acceptable risks were removed from the 

primary hazards list and another for corrective actions entered into the PHA form, then the secondary risk 

assessment code was determined. 

Results: The current study evaluated power mast in residential areas and a total of 12 hazardous 

electromagnetic waves was identified. Results showed that the unacceptable risk level with 4.5% and 

undesirable risk level with 54.34%  was respectively  the least and highest percentage of risk included. 

Discussion and Conclusion: According to the results of this study, the most identified risks were at an 

undesirable level of risk. To reduce the level of risk and enhance the level of safety, the use of appropriate 

corrective actions and measures to eliminate, reduce or control existing risks is essential. Observance of the 

standard limits of power mast by designer experts, the prevention of urban construction in the surrounding area 

of the power mast, and the promotion of the scientific level of the people regarding the dangers of near the 

location of residence in the power mast, is one of the corrective actions that can be followed. 

 

Keywords: Risk Safety, Electromagnetic Waves, Power masts, PHA 
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 ارتثاط تیي هَاخِْ تا هیذاى ّای الىترٍهغٌاعیسی ٍ ترٍز لَووی در وَدواى

 2*. وڍؽ اضٽؽ ضىڍځڋ1ټبـاٶ ټٝٹڃټڋ سجفڌكڊ 

 ؼاڀٍٵبڄ آقاؼ اولاټڋ ڂاضؽ ٰفج. ثبٌٵبڄ دمڂچٍٵفاپ ڂ ڀػجٵبپ خڃاپ. ٰفج. اڌفاپ

 ٴفڂڄ ټڇځؽوڋ ثڇؽاٌز ضف٨څ اڊ. ؼاڀٍٱؽڄ ثڇؽاٌز. ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ٌڇڍؽ ثڇٍشڋ

 سڇفاپ. اڌفاپ

همذهِ: ٸڃٰٽڋ ثب ٌڍڃٞ ڌٯ زڇبـٺ ؼـ ټڍبپ چٽڅ اڀڃاٞ وف٘بپ ؼـ ٰڃؼٰبپ ثڅ ٠ځڃاپ ڌٱڋ اق ٌبڌٟ سفڌٿ ثڍٽبـڊ چبڊ غڃڀڋ ؼـ 

ٰڃؼٰبپ ثڅ ٌٽبـ ټڋ ـڂؼ. ټڃاخڇڅ ثب ٨بٰشڃـچبڊ ټطڍٙڋ ٰڃؼٰبپ ڌب ؼـ ؼڂـاپ ثبـؼاـڊ)ټبؼـاپ( ټڋ سڃاڀؽ ـڌىٯ ٸڃٰٽڋ ـا ؼـ 

اڌٿ ټٙبٸ١څ اـقڌبثڋ ڀ٭ً ټڃاخڇڅ ڂااٸؽڌٿ ڂ ٰڃؼٰبپ ثب غٙڃٖ ڂٸشبل ٬ڃڊ ؼـ ثفڂق ٸڃٰٽڋ ؼـ ٰڃؼٰبپ  ٨فقڀؽاپ ا٨كاڌً ؼچؽ. .چؽ٦

     ثڃؼ.

ثفاڊ آقټبڌً ڀ٭ً ٨بٰشڃـچبڊ ټػشٹ٧ اق خٽٹڅ ٨بٰشڃـچبڊ ټطڍٙڋ ڂ آٸ٩ب آټڍلاق اؼاـاـڊ ثڅ ٠ځڃاپ ټبـٰف   هَاد ٍ رٍش ّا:

ڀ٩ف ٰڃؼٮ ټجشلا  22ڀ٩ف ٰڃؼٮ وبٸٻ ڂ  100ټڃـؼ ټٙبٸ١څ ٌبټٷ  س١ڍڍٿ ٰځځؽڄ وبث٭څ ٸڃٰٽڋ ؼـ ٰڃؼٰبپ ثفـوڋ ٌؽ. خٽ١ڍز

ثڅ ٸڃٰٽڋ وبٰٿ سڇفاپ ثڃؼڀؽ ڂ ؼـ ثفاڊ ثفـوڋ چبڊ دكٌٱڋ ؼـ ثڍٽبـوشبپ چبڊ ټػشٹ٧ سڇفاپ ثىشفڊ ثڃؼڀؽ ؼـ وبٶ چبڊ 

 .1393ڂ  1392

ؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ثڃؼڄ اڀؽ ثفڂق ٸڃٰٽڋ ؼـ ٨فقڀؽاپ ټبؼـاڀڋ ٰڅ ؼـ ؼڂـاپ ثبـؼاـڊ ؼـ ټ١فْ ټڍ  ڀشبڌح ڀٍبپ ؼاؼ  ًتایح:

ثفاثف ثڍٍشف اق ا٨فاؼڊ اوز ٰڅ زځڍٿ ټڃاخڇڅ اڊ ـا ڀؽاٌشڅ اڀؽ ڂ ـڌىٯ ثفڂق ٸڃٰٽڋ ؼـ ٨فقڀؽاپ ټبؼـاڀڋ ٰڅ وبث٭څ ٠ٱه  3

ڀٍبپ اق ټ١ځبؼاـ  P-Value = 0.019  (CI 95% , lower= 1.172,Upper= 15.211) ,ؼاٌشڅ اڀؽ ثب X ثفؼاـڊ ثب ا١ٌڅ

%( اق ټبؼـاپ ٰڃؼٰبپ 18.18ڀ٩ف ) 4چٻ زځڍٿ  ثفاثف ثفآڂـؼ ټڋ ٰځؽ. 4ـڌىٯ ثفڂق ثڍٽبـڊ ـا   OR = 4.222ٙڅ ڂثڃؼپ اڌٿ ـاث

%( اق ټبؼـاپ ٰڃؼٰبپ ٰځشفٶ ؼـ ؼڂـاپ ثبـؼاـڊ ڂ ٌڍفؼچڋ ثب ټڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ټڃاخڇڅ ٌؽڌؽ ؼاٌشڅ 3) 3ثڍٽبـ ڂ 

ثڅ ټ١ځبؼاـ ثڃؼپ ـاثٙڅ دڋ ټڋ  CI 95%، lower=1.692 ,(Upper=7.878 (ڂP-Value ; 0.006 اڀؽ. ثب ڀٵبچڋ ثڅ

%( اق ټبؼـاپ 18.18ڀ٩ف ) 4ټطٷ قڀؽٴڋ  ثفاثف ٠ځڃاپ ټڋ ٌڃؼ . 3ـڌىٯ ثفڂق ٸڃٰٽڋ ؼـ ٨فقڀؽاپ آپ چب    OR = 3.651ثفڌٻ،

 0.006=اوز. %( اق ټبؼـاپ ٰڃؼٰبپ وبٸٻ ؼـ ؼڂـاپ ثبـؼاـڊ ؼـ ڀكؼڌٱڋ غٙڃٖ ثف٪ ٨ٍبـ ٬ڃڊ ثڃؼڄ 3ڀ٩ف) 3ٰڃؼٰبپ ثڍٽبـ ڂ 

P-Value ((CI95%, Upper=7.878 lower=1.692  ڀٍبپ ؼچځؽڄ ټ١ځبؼاـ ثڃؼپ ـاثٙڅ ڂOR = 3.651  ثفڂق ٸڃٰٽڋ

ثفاثف ثفاڊ ٰڃؼٰبپ آپ چب ثڍبپ ټڋ ٰځؽ. ثفاڊ ؼڂـاپ ٌڍفؼچڋ ڂ ضشڋ ده اق سڃٸؽ ٰڃؼٮ ڀڍك چٽڍٿ ڀشبڌح ضبِٷ  3ـا ثب ـڌىٯ 

ڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ـاثٙڅ ټ١ځبؼاـڊ ثب ټڍكاپ آٸ٩ب آټڍلاق اؼـاـڊ ڀؽاـؼ ڂ ټڍكاپ ٌؽ. ټڃاخڇڅ ټبؼـاپ ؼـ ؼڂـاپ ثبـؼاـڊ ثب ټ

ڂ چٽڍٿ ٨بٰشڃـ ثفاڊ ټبؼـاڀڋ ٰڅ ؼـ ؼڂـاپ ثبـؼاـڊ ثب ټڍؽاپ چبڊ  5.8517 +7.575 آٸ٩ب آټڍلاق ؼـ اؼـاـ اڌٿ ا٨فاؼ

ټذڍڃسف ڀڍك اـسجبٖ ټ١ځبؼاـڊ ـا ثب ټڍكاپ آٸ٩ب آټڍلاق اٸٱشفڂټ٥ځب٘ڍىڋ ټڃاخڇڅ ڀؽاٌشڅ اڀؽ. اوش٩بؼڄ ټبؼـاپ ؼـ ؼڂـاپ ٌڍفؼچڋ اق ٰب

اؼـاـڊ ؼـ ٰڃؼٰبپ ڀٍبپ ڀٽڋ ؼچؽ، ټڍكاپ اڀؽاقڄ ٴڍفڊ ٌؽڄ آٸ٩ب آټڍلاق ؼـ اؼـاـ ٰڃؼٰبڀڋ ٰڅ ټبؼـ آپ چب ؼـ ؼڂـاپ ٌڍفؼچڋ اق 

ڀشبڌح ضبِٷ اق  .اڀؽاقڄ ٴڍفڊ ٌؽ   3.2278 +5.072ڂ ؼـ وبڌف ٰڃؼٰبپ 3.3650 +5.233 ٰبټذڍڃسف اوش٩بؼڄ ټڋ ٰفؼڄ اوز

 اڌٿ ټٙبٸ١څ ڀ٭ً ١ٙ٬ڋ ټڃاخڇڅ ثب ټڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ؼـ ثفڂق ٸڃٰٽڋ ڂ ٠ؽٺ ضىبوڍز آڀكڌٻ آٸ٩ب آټڍلاق ـا ڀٍبپ ؼاؼ.

اق آپ خبڌڋ ٰڅ ټٙبٸ١څ ثف ٘ج٭بر دبڌڍٿ ا٬شّبؼڊ خبټ١څ اڀدبٺ ٌؽ اوش٩بؼڄ اق سٹ٩ٿ چٽفاڄ ٰبټذڍڃسف   تحث ٍ ًتیدِ گیری:

ؽ ٩ِف ثڃؼ. ثڅ ٠لاڂڄ ټڃاخڇڅ ڂاٸؽڌٿ ڂ ٰڃؼٰبپ ده اق سڃٸؽ ثب ټڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ؼاغٷ ټځكٶ ثڅ ټبٰفڂڂڌڃ س٭فڌجب ؼـ ض

٠ځڃاپ ٨بٰشڃـ ټطڍٙڋ ټڃثف ؼـ ڀٝف ٴف٨شڅ ڀٍؽ. اڌٿ ټٙبٸ١څ ڀ٭ً ټڃاخڇڅ چبڊ ټطڍٙڋ ثڅ غّڃَ ؼـ ؼڂـاپ دڍً ڂ ده اق 

 ب ضؽڂؼڊ ټٍػُ ٰفؼ. سڃٸؽ ڀڃقاؼ ثب ټڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ـا ؼـ ټځب٫٘ آٸڃؼڄ س

ولیذ ٍاشُ ّا: ٸڃٰٽڋ. وف٘بپ ٰڃؼٰبپ. ټڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ. آٸ٩ب آټڍلاق اؼـاـڊ. 
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Relationship between electromagnetic fields (EMF) exposure and incidence of 
Leukemia in children 

Maral Mazloomi Tabrizi1*, Seyed Ahmad Hosseini 2 

1. Young Researchers and Elite Club, Karaj Branch, Islamic Azad University, Karaj, Iran. 

2. Department of Occupational Hygiene, Faculty of Health Sciences, Shahid Beheshti 

University of Medical Sciences, Tehran-Iran 

 

Introduction: Childhood Acute Lymphoblastic Leukemia (ALL) has been considered as the most common 

hematologic malignancy which accounts for one fourth of all childhood cancer cases. Exposure to 

environmental factors around the time of conception or pregnancy can increase the risk of ALL in the offspring. 

This study aimed to evaluated the role of prenatal and postnatal exposure to high voltage power lines on the 

incidence of childhood ALL.  

Methods and Materials: It also examines the role of various factors such as environmental factors and alpha-

amylase as a marker in the development of leukemia. This cross-sectional case control study was carried out on 

22 cases and 100 controls who born and lived in low socioeconomic families in Tehran and hospitalized for 

therapeutic purposes in different hospitals of Tehran from 2013-2014. 

Results: With regard to the underlying risk factors; familial history and parental factors were detected as risk 

factors of ALL but in this age, socioeconomic and zonal matched case control study, prenatal and childhood 

exposure to high voltage power lines was considered as the most important environmental risk factors of ALL 

(p=0.006, OR=3.651, CI95%1.692-7.878).  

Discussion and Conclusion: As the population study was from low socioeconomic state, using mobiles, 

computers, microwave was negligible. Moreover prenatal and postnatal exposure to all indoor electrically 

charged objects were not detected as significant environmental factors in present study. This work has defined 

the forces of environmental exposures especially continuous pre and postnatal exposure to high voltage power 

lines and living in pollutant regions through the parents or children as well as the role of previously described 

risk factors of ALL for the first time in low socioeconomic Iranian population. 

 

Key words: Leukemia, Acute Lymphoblastic Leukemia (ALL), Childhood cancer, electromagnetic field, 

Alpha-amylase in urine, high voltage power line, Tehran, Iran. 

http://en.wikipedia.org/wiki/Electric_charge
http://en.wikipedia.org/wiki/Electric_charge
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هَش  تری یذٍتیرًٍیي ٍ تیرٍوسیي َّرهَى ّایلٌذ خَى،  سٍل،یتر  وَرت µT  100 یسیهغٌاع ذاىیاثر ه تررسی

 ییغحرا

 *2،  ٩ِڃـا ڀڍٯ قاؼ ٨1فقاڀڅ اٸڇڃڌىڋ

 ٴفڂڄ ٨ڍكڌٯ دكٌٱڋ، ؼاڀٍٱؽڄ دكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ٰفؼوشبپ، ٰفؼوشبپ، اڌفاپ 1
 اپ، اڌفاپٴفڂڄ ٨ڍكڌٯ دكٌٱڋ، ؼاڀٍٱؽڄ دكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ چٽؽاپ، چٽؽ2

: ټڍؽاپ چبڊ ټ٥ځب٘ڍىڋ ڌٱڋ اق ټڇٽشفڌٿ ؼوشڅ اق دفسڃچبڊ ٤ڍف ڌڃڀڍكاپ چىشځؽ ٰڅ چٻ ثڅ ِڃـر ٘جڍ١ڋ ڂ چٻ ټّځڃ٠ڋ ّذف

ؼـ ټطڍٗ قڀؽٴڋ اڀىبپ ڂخڃؼ ؼاـڀؽ. ټىبٸڅ ثفـوڋ غٙفار اڌٿ دفسڃچب ثف اـٴبڀڍىٻ چبڊ قڀؽڄ ټڃٔڃٞ ثىڍبـڊ اق سط٭ڍ٭بر ٠ٹٽڋ 

ٴڋ ؼاټځڅ اوش٩بؼڄ اق اڌٿ اټڃاج ڂ ڀشبڌح ٔؽ ڂ ڀ٭ڍٓ اـائڅ ٌؽڄ ؼـ ټٙبٸ١بر ټػشٹ٧، ڀڍبق ثڅ ؼـ ؼڀڍب ټڋ ثبٌؽ ٰڅ ثڅ ٠ٹز ٴىشف

ثف دبـاټشفچبڊ  µT 100ثفـوڋ چبڊ خبټٟ سف ؼـ اڌٿ قټڍځڅ ٔفڂـڊ ټڋ ثبٌؽ. چؽ٦ اق اڌٿ ټٙبٸ١څ ثفـوڋ اثف ټڍؽاپ ټ٥ځب٘ڍىڋ 

 فڂٰىڍٿ ټڃي ِطفاڌڋ ټڋ ثبٌؽ. غڃڀڋ اق خٽٹڅ ٰڃـسڍكڂٶ، ٬ځؽ غڃپ، چڃـټڃپ چبڊ سفڊ ڌؽڂسڍفڂڀڍٿ ڂ سڍ

ٴفٺ اڀدبٺ ٌؽ. ضڍڃاڀبر ثڅ ِڃـر  250-200چ٩شڅ( ثب ڂقپ  8-7ټڃي ِطفاڌڋ ڀف )ثب وٿ  24ټٙبٸ١څ ثف ـڂڊ هَاد ٍ رٍش ّا: 

( ټڃـؼ Tµټڍٱفڂسىلا ) 100سّبؼ٨ڋ ؼـ ؼڂ ٴفڂڄ ټىبڂڊ سىز ڂ ٰځشفٶ س٭ىڍٻ ثځؽڊ ٌؽڀؽ. ٴفڂڄ آقټبڌً ثب ټڍؽاپ ټ٥ځب٘ڍىڋ 

شځؽ ؼـ ضبٸڍٱڅ ٴفڂڄ ٰځشفٶ ؼـ ټڍؽاپ ثؽڂپ سبثً ټٍبثڅ ٬فاـ ٴف٨شځؽ. ؼـ دبڌبپ آقټبڌً ڀٽڃڀڅ چبڊ غڃڀڋ اق چٽڅ سبثً ٬فاـ ٴف٨

 ټڃي چب ٴف٨شڅ ٌؽ ڂ ټڍكاپ ٰڃـسڍكڂٶ، ٬ځؽ غڃپ، سفڊ ڌؽڂسڍفڂڀڍٿ ڂ سڍفڂٰىڍٿ ٴفڂڄ آقټبڌً ڂ ٰځشفٶ ټ٭بڌىڅ ٴفؼڌؽ. 

بپ ؼاؼ ؼـ اثف سبثً ټڍؽاپ چبڊ ټ٥ځب٘ڍىڋ وٙص ٰڃـسڍكڂٶ ڂ ٬ځؽ ڀشبڌح ضبِٷ اق ڀٽڃڀڅ چبڊ غڃڀڋ خٽٟ آڂـڊ ٌؽڄ ڀٍ ًتایح:

ا٨كاڌً ڌب٨شڅ اوز. ثفـوڋ آټبـڊ ڀشبڌح ڀٍبپ  T4ڂ  T3غڃپ ؼـ ڀٽڃڀڅ چبڊ سطز سبثً ٰبچً ؼـ ضبٸڍٱڅ وٙص چڃـټڃپ چبڊ 

فڊ ڌؽڂسڍفڂڀڍٿ سڂ چڃـټڃپ   (P <0.001)( چٽسځڍٿ ټ٭ؽاـ ٬ځؽ غڃپP <0.001ؼـ ټ٭ؽاـ ٰڃـسڍكڂٶ ) ؼاؼ ٰڅ اغشلا٦ ټ١ځبؼاـڊ

(P <0.026)  ثڍٿ ؼڂ ٴفڂڄ آقټبڌً ڂ ٰځشفٶ ڂخڃؼ ؼاـؼ ؼـ ضبٸڍٱڅ اثف ټ١ځبؼاـڊ ڀبٌڋ اق ټڍؽاپ ټ٥ځب٘ڍىڋ ثف ـڂڊ ټڍكاپ

 چڃـټڃپ سڍفڂٰىڍٿ ټٍبچؽڄ ڀٍؽ. 

ٶ ڀشبڌح ضبِٷ اق اڌٿ ټٙبٸ١څ ؼلاٸز ثف ٰبچً وٙص ٰڃـسڍكڂٶ ڂ ٬ځؽ غڃپ ڂ ا٨كاڌً چڃـټڃپ ڌؽڂسڍفڂڀڍٿ ڀبٌڋ اق ا٠ٽبتحث: 

ټڍؽاپ ټ٥ځب٘ڍىڋ ؼاٌشڅ اوز. اق آڀدبڌڍٱڅ ٰڃـسڍكڂٶ چڃـټڃڀڋ اوز ٰڅ ټڋ سڃاڀؽ ثف ٨ٍبـ غڃپ ڂ ٬ځؽ غڃپ اثف ٴؿاـؼ اڌٿ 

ټڍؽاپ چب ټڋ سڃاڀځؽ ثف ولاټشڋ اثف ٴؿاـ ثبٌځؽ. ثفـوڋ ڂ ټ٭بڌىڅ وبڌف ټٙبٸ١بر اڀدبٺ ٌؽڄ، ڀٍبپ ؼچځؽڄ سځب٬ٕبسڋ ؼـ اثف 

بڊ ثڍڃٸڃلڌٯ ثڃؼڄ ٰڅ ٸكڂٺ اڀدبٺ ټٙبٸ١بر ٴىشفؼڄ سف ؼـ اڌٿ قټڍځڅ ـا ٔفڂـڊ ڀٍبپ ٴؿاـڊ ټڍؽاپ چبڊ ټ٥ځب٘ڍىڋ ثف دبـاټشفچ

 ټڋ ؼچؽ. 

 ټڍؽاپ چبڊ ټ٥ځب٘ڍىڋ، ٰڃـسڍكڂٶ، ٬ځؽ غڃپ، سفڊ ڌؽڂسڍفڂڀڍٿ ، سڍفڂٰىڍٿّا:  ولیذ ٍاشُ
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Investigation the effect of 100µT magnetic field on Cortisol, blood sugar, Triiodothyronine and Thyroxin 

hormones of rats 
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Background and propose: Magnetic fields are one of the most important categories of non-ionizing radiation 

that are exist both naturally and artificially in human life. The issue of investigating the dangers of these beams 

on living organisms is the subject of many scientific research in the world. Due to the widespread use of these 

waves and the contradictory results presented in various studies, more comprehensive studies are needed in this 

regard. Therefore, the aim of this study was to evaluate the effect of 100µT magnetic fields on blood sample 

parameters such as Cortisol, Blood Sugar, Triiodothyronine and Thyroxin hormones of rats. 

Materials and Methods: The study was conducted on 24 male rats (7-8 weeks old) weighing 200-250g. The 

animals randomly divided into two equal groups of test and control. The experimental group was exposed in a 

magnetic field of 100 micro-Tesla (µT) and control group in the quasi field. At the end of the experiment, all the 

mice were scarifies, each blood sample was taken eventually, the level of Cortisol, blood sugar, 

Triiodothyronine and Thyroxin hormones in two experiment and control groups compared. 

Results: The results of the collected blood samples showed that Cortisol and Glucose levels in the irradiated 

samples were decreased, while the level of T3 and T4 hormones increased. Statistical analysis indicated that 

there is a significant differences between both experimental and control groups on Cortisol (P <0.001), Blood 

Sugar (P <0.001) and Triiodothyronine (P <0.026). There is no significant effect of magnetic field on Thyroxin. 

Conclusion: The results of this study indicated a decrease in the level of Cortisol and blood glucose and an 

increase in the level of Triiodothyronine hormones due to the magnetic fields. Since Cortisol is a hormone that 

can affect blood pressure and blood sugar, these fields can effect on health. A review and comparison of other 

studies has revealed contradictions in the effects of magnetic fields on biological parameters, which necessitates 

more extensive studies in this field. 
Keywords: Magnetic fields, Cortisol, Blood sugar, Triiodothyronine, Thyroxin 
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Introduction: From the bibliography it is well known that pulsatile electromagnetic field has an anti-

inflammatory and analgesic effect. It causes vasodilatation, myorelaxation, hyper-production of connective 

tissue and activation of the cell membrane. Therefore our aim was to study the possible therapeutic effect of 

pulsatile electromagnetic field in asthmatic children. 

 Methods: 50 children participating in this study were divided in two groups. The 1st group consisting of 25 

children (13 females, 12 males, aged 11.5 +/- 0.3 yr) was treated by pulsatile electromagnetic field and 

pharmacologically. The 2nd group served as control, consisting also of 25 children (13 females, 12 males, aged 

11.9 +/- 0.4 yr) and was treated only pharmacologically. Therapeutic effect of the pulsatile electromagnetic 

field was assessed on the basis of pulmonary tests performed by means of a Spirometer 100 Handi (Germany). 

The indexes FVC, IVC, ERV, IRV, FEV1, FEV1/FVC%, MEF75,50,25, PEF, PIF and the changes of the flow-

volume loop were also registered. The pulsatile electromagnetic field was applied by means of the device MTU 

500H, Therapy System (Brno, Czech Republic) for 5 days, two times daily for 30 minutes (magnetic induction: 

3 mT, frequency: 4 Hz as recommended by the manufacturer). 

Results: The results in children of the 1st group showed an improvement of FVC of about 70 ml, IVC of about 

110 ml, FEV1 of about 80 ml, MEF75 of about 30 ml, PEF of about 480 ml, PIF of about 550 ml. The 

increases of ERV, IRV and FEV1/FVC and decreases of MEF25,50 were statistically insignificant. The results 

in the 2nd group were less clear. The flow-volume loop showed a mild improvement in 14 children. This 

improvement in the 2nd group was less significant. The clinical status of children and their mood became 

better. 

Discusion and Conclusions: We believe that the pulsatile electro-magnetotherapy in children suffering from 

asthma is effective. On the basis of our results we can recommend it as a complementary therapy. 

 

Keywords: pulsatile electromagnetic; children; bronchial asthma 
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ضثیِ سازی پرٍب دی الىتریه تِ هٌظَر تررسی پاراهترّای اساسی در تطخیع سرعاى پَست تا استفادُ از ًرم 

 افسار واهسَل

 4، ٨فڌجب و١بؼسڋ3، ٌڍٽب ثبة ولاٺ2،  ٠ٹڋ غٙڍجڋ *1ضبټؽ ټڇؽڊ ٰڍب

 ڇٍشڋؼٰشفڊ دلاوٽب، دمڂچٍٱؽڄ ٸڍكـ ڂ دلاوٽب، ؼاڀٍٵبڄ ٌڇڍؽ ث 1
 ؼٰشفڊ ٨ڍكڌٯ، ٴفڂڄ ٨ڍكڌٯ ٰبـثفؼڊ، ؼاڀٍٱؽڄ ٨ڍكڌٯ، ؼاڀٍٵبڄ ٌڇڍؽ ثڇٍشڋ 2

 ٰبـٌځبوڋ اـٌؽ دلاوٽب، دمڂچٍٱؽڄ ٸڍكـ ڂ دلاوٽب، ؼاڀٍٵبڄ ٌڇڍؽ ثڇٍشڋ 3
 ٰبـٌځبوڋ اـٌؽ ٨ڍكڌٯ، ٴفڂڄ ٨ڍكڌٯ ٰبـثفؼڊ، ؼاڀٍٱؽڄ ٨ڍكڌٯ، ؼاڀٍٵبڄ ٌڇڍؽ ثڇٍشڋ 4

٘بپ فاق وٹڃٶ چبڊ ټلاڀڃوڍز ٌفڂٞ ټڋ ٌڃؼ. ـڂٌڇبڊ ټ١ٽڃٶ ؼـ سٍػڍُ وټلاڀڃټب ڀڃ٠ڋ وف٘بپ دڃوز اوز ٰڅ همذهِ: 

دڃوز ٌبټٷ اڀؽاقڄ ٴڍفڌڇبڊ ٨بٰشڃـچبڌڋ ټبڀځؽ وبڌك، ٌٱٷ ڂ ـڀٳ سڃټڃـ دڃوز، ثڋ ڀٝٽڋ ؼـ ټطٷ سڃټڃـ، اڌدبؼ قغٻ، سٽبڌٷ ثڅ 

 غڃڀفڌكڊ ڂ ڀڍك ٸٽه ټطٷ اڌدبؼ ٔبڌ١څ ټڋ ثبٌځؽ. 

ڂ ڌٯ   ١PTFEؽڊ ټش٭بـپ اق ڌٯ ټڃخجف ؼاڌفڂڊ ٨ٹكڊ ، ڌٯ ټڍٹڅ ؼڊ اٸٱشفڌٯ ث 2ټؽٶ ټؽ ڀٝف ثڅ ِڃـر ّا:  هَاد ٍ رٍش

ڄ ڂ ٌؽ ڋ٘فاض COMSOLMULTYPHYSICSثب اوش٩بؼڄ اق ڀفٺ ا٨كاـ ڌٯ سٱڅ اق ثب٨ز دڃوز( سٍٱڍٷ ٌؽڄ اوز ٰڅ (٨بڀشڃٺ  

ثڅ  mW  1ڂ سڃاپ  GHz  35ڀٱفڂق ٌؽپ  ثب٨ز ؼـ٨فٰبڀه  كاپڍؼټب ڂ ټ ٷڌدفڂ٨ب ،ڋڂ ثبقسبث ڊ٠جڃـ ڋٱڌاٸٱشف ڊؽاڀڇبڍوذه ټ

 .ټطبوجڅ ٌؽڀؽ 10ثڅ ؼوز آټؽڄ ؼـ ټؽر  ڊچب ٷڌؼوز آټؽڀؽ. دفڂ٨ب

ؼـ قټبڀڋ ٰڅ ثب٨شڋ ڂخڃؼ ڀؽاـؼ ټڍؽاپ ٰبټلا ٠جڃـڊ ثڃؼڄ ڂ ټڍؽاپ ؼـ اڀشڇبڊ ڀڃٮ ټڍؽاپ اٸٱشفٰڋ: ټٍبچؽڄ ٌؽ ٰڅ ًتایح: 

ټڋ ٴڍفؼ اڀ١ٱبن اټڃاج اٸٱشفڂټ٥ځب٘ڍه ڀڍك  ټػفڂ٘ڋ دفڂة ـ٨شڅ ـ٨شڅ ڂاٴفا غڃاچؽ ٌؽ. اټب ؼـ ضبٸشڋ ٰڅ ثب٨ز دڃوز ٬فاـ

 .ټٍبچؽڄ ټڋ ٌڃؼ

ؼ٬ڍ٭څ ثفـوڋ ٌؽ ڂ ؼـ قټبپ  5/7ڂ  5،  2،  1،  5/0،  25/0، 0ڀٱفڂق ثب٨ز: ـڂڀؽ ټڍكاپ ـٌؽ ڀٱفڂق ثب ٴؿٌز قټبپ ؼـ قټبڀڇبڊ 

 . ؼ٬ڍ٭څ س٭فڌجب ٰٷ ڀبضڍڅ سڃټڃـ سطز سبثً ٬فاـ ٴف٨شڅ اوز 5/7

شفڂټ٥ځب٘ڍىڋ ثڅ ثب٨ز سبثڍؽڄ ټڋ ٌڃؼ ثب٨ز چبڊ وبٸٻ ڂ وف٘بڀڋ ـڀٳ چبڊ ټػشٹ٩ڋ ثڅ غڃؼ ټڋ سبثڍف ؼټب: قټبڀڋ ٰڅ ټڍؽاپ اٸٱ

 اوز. C 34ٴڍفڀؽ. س٩بڂر ـڀٵڇب ٸٱڅ چبڊ ڀىجشب ؼا٤شف ـا ڀٍبپ ټڋ ؼچؽ ؼـ ضبٸڋ ٰڅ ؼټب چځڃق ڀكؼڌٯ ؼټبڊ اڂٸڍڅ ؼـ ضؽڂؼ 

ثڅ اخكاڌڋ ٰڅ ضبڂڊ آة ټڋ  GHz 35ڂ GHz 95 اق آڀدبڌڋ ٰڅ دبوع اټڃاج ټڍٹڋ ټشفڊ ثب ٨فٰبڀه چبڊتحث ٍ ًتیدِ گیری: 

ثبٌځؽ غڍٹڋ ضىبوشف اق وبڌف ٨فٰبڀه چب ټڋ ثبٌؽ ڂ ثب٨ز دڃوز سڃټڃـڊ ؼاـاڊ ـ٘ڃثز ثڍٍشفڊ ڀىجز ثڅ دڃوز وبٸٻ اوز 

 اوش٩بؼڄ اق اڌٿ اټڃاج ټڋ سڃاڀؽ ڌٯ ـاڄ ټؤثف ثفاڊ سٍػڍُ ثڍٽبـڊ چب ثبٌؽ.

 ڃٶوف٘بپ دڃوز، دفڂة ټػفڂ٘ڋ، ٰبټىّا:  ولیذ ٍاشُ
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Simulation of dielectric probe to study the basic parameters in diagnosis of skin cancer by comsol 
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Introduction: Melanoma is a type of skin censers that started from melanocyte cells. Conventional methods to 

diagnostic of cancers include shape, size, and skin tumor color measurement, the disorder in tumor situation, 

create scars, bleeding, and touch the site of the injuries. 

Methods and Materials: The model was performed in COMSOLMULTYPHYSICS software in axisymmetric 

method and it includes a metallic circular waveguide, PTFE dielectric rode and a skin phantom. Them, 

transmission and reflection component of electric field, the temperature profile in skin tissue and tissue 

necrosing in 1 mW and 35 GHz was measured. 

Results: Electric field: we observed that when there isn’t any tissue, the electric field was in transmission mode 

completely and in conical probe tip will be diverged slowly but when a skin tissue was exposure in media 

reflecting electromagnetic waves was observed. The necrosis growth rate with aging was investigated in 0, 0.25, 

0.5, 1, 2, 5, and 7.5 min respectively. It was observed that all of the tumor regions was irradiated in 7.5 min. 

when electromagnetic field radiated to skin tissue, cancerous and normal cells had the different color, and the 

hottest spots showed the cancerous regions while the temperature was near the 34 C. 

Discussion and Conclusion: The 35 and 95 GHz millimetre EM wave response watery component is more 

sensitive than other frequency. Also, the cancerous skin tissue is wetter than healthy skin so the application of 

this waves can be an effective way as a diagnostics method.  

 

Keywords: skin cancer, Cone Probe, COMSOLMULTYPHYSICS 
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 ّا تِ غطای تاوتری اضریطیاوَلایسٌدی اتػال آىعلا ٍ اهىاى-سٌتس ًاًَررات ّیثریذی اوسیذآّي

 4، ٌڇلا ـڂؼثبـټطٽؽڊ 3قاؼ اڌفاڀڋڂـ، اوٽب٠ڍٷ وب٠ڋ2،  ٰڍڇبپ ٰفڂڀؽڌبپ *٨1ب٘ٽڅ ٠ٹڃڊ 

 14115-175٪ دىشڋ زٵبٶ، ثػً ٨ڍكڌٯ، ؼاڀٍٱؽڄ ٠ٹڃٺ دبڌڅ، ؼاڀٍٵبڄ سفثڍز ټؽـن، سڇفاپ، ِځؽڂٴفڂڄ ٨ڍكڌٯ ټبؼڄ 1
 14115-111ٴفڂڄ ٬بـذ ٌځبوڋ، ؼاڀٍٱؽڄ ٠ٹڃٺ دكٌٱڋ، ؼاڀٍٵبڄ سفثڍز ټؽـن، سڇفاپ، ِځؽڂ٪ دىشڋ  2

 14115-175زٵبٶ، ثػً ٨ڍكڌٯ، ؼاڀٍٱؽڄ ٠ٹڃٺ دبڌڅ، ؼاڀٍٵبڄ سفثڍز ټؽـن، سڇفاپ، ِځؽڂ٪ دىشڋ ٴفڂڄ ٨ڍكڌٯ ټبؼڄ 3
 14155-4838ڍز ټؽـن، سڇفاپ، ِځؽڂ٪ دىشڋ ٴفڂڄ ٬بـذ ٌځبوڋ، ؼاڀٍٱؽڄ ٠ٹڃٺ دكٌٱڋ، ؼاڀٍٵبڄ سفث 4

 

ـوڃثڋ ڂ ثب اوش٩بؼڄ اق ڀبڀڃټشف اق ـڂي چٻ15ثب ټڍبڀٵڍٿ وبڌك  (Fe3O4)ؼـ اڌٿ ټٙبٸ١څ، ڀبڀڃؾـار اٰىڍؽآچٿ ټٵځشڍز :همذهِ

NaOH ڊ ث١ؽ وځشك ٌؽڀؽ. ؼـ ټفضٹڅAu
ڀٍڍځؽ. وبڌك ٴفؼؼ ڂ ـڂڊ ڀبڀڃؾـار ټٵځشڍز ټڋسڃوٗ وڍشفار وؽڌٻ اضڍب ټڋ +3

ڀبڀڃټشف ثفآڂـؼ ٌؽ. ؼـ اڌٿ ټٙبٸ١څ، ڀبڀڃؾـار وځشك ٌؽڄ سڃوٗ 25سڃٸڍؽ ٌؽڄ، ضؽڂؼ  (Fe3O4@Au)٘لاڊ -ڀڃؾـار اٰىڍؽآچٿڀب

، (XRD)ڊ اڌٱه ، دفاي ا١ٌڅ(UV-Vis)، اوذٱشفڂوٱڃدڋ ثب ٘ڍ٧ ټفئڋ ڂ ټبؼڂپ ٬فټك (SEM)ټڍٱفڂوٱڃح اٸٱشفڂڀڋ ـڂثٍڋ 

ڊ ث١ؽ اټٱبپ ڌبثڋ ٌؽڀؽ.  ؼـ ټفضٹڅټٍػّڅ (VSM)ټ٥ځب٘ڍه وځدڋڂ آقټڃپ  (FTIR)ڊ ٨فڂوفظ ٘ڍ٧ وځدڋ سجؽڌٷ ٨ڃـڌڅ

 ټڃـؼ ثفـوڋ ٬فاـ ٴف٨ز. (E.Coli)ثڅ ٤ٍبڊ ثبٰشفڊ اٌفڌٍڍبٰڃلاڊ  (Fe3O4@Au NPs)٘لا -اسّبٶ ڀبڀڃؾـار اٰىڍؽآچٿ

 ٘لا، ثبٰشفڊ اٌفڌٍڍبٰڃلاڊ-ڀبڀڃؾـار ټٵځشڍز، ڀبڀڃؾـار چڍجفڌؽڊ اٰىڍؽآچٿّا:  ولیذ ٍاشُ
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In this study, the magnetite nanoparticles (Fe3O4) synthesized by co-precipitation method, and NaOH was been 

used in process of the  synthesis. The average size of the magnetite nanoparticles was about 15nm. In the next 

step, Au
3+

 was reduced by sodium citrate, and the magnetite nanoparticles was coated with gold. The average 

size of Fe3O4@Au nanoparticles was estimated 25nm. In this study, the nanoparticles were characterized by 

Scanning Electron Microscope (SEM), ultraviolet-visible spectrophotometry (UV-Vis), X-ray diffraction 

(XRD), Fourier transform infrared spectroscopy (FTIR) and Vibrating sample magnetometer (VSM). Then, the 

binding of Fe3O4@Au nanoparticles to the membrane of the E.coli bacteria was feasible. 

 

 

Keywords:magnetite, Fe3O4@Au nanohybrids, E.coli bacteria 
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 لسٍم واّص زهاى هَاخِْ پرتَیی تا واّص استفادُ از تلفي ّوراُ

 1،  ٨ب٘ٽڅ ڂڌىڋ*1ٌڇفڌبـ اثڃاٸطىڍځڋ

 اڊ، سڇفاپ. دمڂچٍٱؽڄ ٨ڃسڃڀڍٯ ڂ ٨ځبڂـڊ ٰڃاڀشڃټڋ، دمڂچٍٵبڄ ٠ٹڃٺ ڂ ٨ځڃپ چىشڅ1

 

اوز. اثفار ضفاـسڋ ثڅ ڂاوٙڅ خؿة سبثً ثٙڃـ ٴىشفڄ ټڃـؼ  اثفار سبثً ټبڌٱفڂڂڌڃ ثڅ ؼڂ ٴڃڀڅ ضفاـسڋ ڂ ٤ڍفضفاـسڋهمذهِ: 

اوز. غىشٵڋ ڂ ٰبچً سٽفٰك ڀبٌڋ اق اثفار ضفاـسڋ سبثً اٸٱشفڂټ٥ځب٘ڍىڋ چىشځؽ. اثفار  ټٙبٸ١څ ڂ ثفـوڋ ٬فاـ ٴف٨شڅ

ً اق ٜف٨ڍز ڂ ٰٽشف ټڃـؼ سڃخڅ ٬فاـ ٴف٨شڅ اوز. اٴف ا٨كاڌً ؼټب ثڍ ٤ڍفضفاـسڋ ثڅ اثفار ٴؿـؼچڋ ٤ٍبء وٹڃٶ اـسجبٖ ؼاٌشڅ

ڂار ثف  4ا٨شؽ ٰڅ اڀفلڊ خؿة ٌؽڄ ثڍً اق  ؼـخڅ(، ثب٨ز آوڍت غڃاچؽ ؼڌؽ. ا٨كاڌً ؼټب قټبڀڋ اس٩ب٪ ټڋ 2ثب٨ز ثبٌؽ)ضؽڂؼ 

 ٰڍٹڃٴفٺ ثبٌؽ. 

ٌڃؼ.  سبثً وبٟ٘ ٌؽڄ سڃوٗ وف خؿة ټڋ ٪30-50ؼـ قټبپ ِطجز، سٹ٩ٿ چٽفاڄ ؼـ ڀ٭ً ٨فوشځؽڄ ثڃؼڄ ڂ ّا:  هَاد ٍ رٍش

ـڂؼ. ثب اڌٿ ا٨كاڌً، وڍىشٻ سځٝڍٻ  ٴفاؼ ثبلا ټڋ ؼـخڅ وبڀشڋ 2ؼ٬ڍ٭څ ِطجز دڍڃوشڅ، ؼټبڊ ٴڃي ضؽڂؼ ؼـ اڌٿ قټبپ، ثڍىز 

 ا٨شؽ.  ضفاـر ثؽپ ثڅ ٰبـ ټڋ

 3اڌځر اوز ٰڅ ضؽڂؼ  6-7ٰځؽ ڂ ١ٌبٞ ټڍؽاپ ڀكؼڌٯ آپ ضؽڂؼ  ؼـ ضبٸز ٰبـ ٘جڍ١ڋ، سڃاپ ٴڃٌڋ ؼـ ضؽ دبڌڍٿ ٰبـ ټڋًتایح: 

چٽفاڄ ١ٔڍ٧ اوز، سڃاپ ٰبـ ٴڃٌڋ ثبلا ـ٨شڅ ڂ  ؼچڋ سٹ٩ٿ چبڌڋ ٰڅ ټڍكاپ آڀشٿ ـ ټٱبپ ڂ قټبپٴڍفؼ. ؼ اڌځر آپ ؼـ وف ٬فاـ ټڋ

ؼـخڅ ثبلا  2ؼ٬ڍ٭څ، ؼټبڊ ٴڃي ڂ ټ٥ك ـا ضؽڂؼ  20ٌڃؼ. ؼـ اڌٿ ضبٸز ڀٵڇؽاـڊ ٴڃٌڋ ثفاڊ ثڍً اق  ټڍكاپ سبثً قڌبؼ ټڋ

 ـڂؼ. ټڋ

ڋ ثبڌىشڋ ثڅ دفسڃٴڍفڊ ٰٽشف، اچٽڍز ؼاؼڄ ڂ ثب ٰبچً قټبپ ثب سڃخڅ ثڅ غٙفار ثبٸ١٩ٷ اڌٿ ڂوڍٹڅ اـسجب٘تحث ٍ ًتیدِ گیری: 

ؼچڋ ١ٔڍ٧ا  چبڊ ثب آڀشٿ ِطجز ثڅ زځؽ ؼ٬ڍ٭څ ټڍكاپ ټڃاخڇڅ دفسڃڌڋ ـا ثڅ ضؽا٬ٷ ـوبڀؽ. ٠ؽٺ اوش٩بؼڄ اق سٹ٩ٿ چٽفاڄ ؼـ ټٱبپ

ټڃاـؼڊ چىشځؽ ٰڅ ټڍكاپ  ٨بڊ ڂ ڌب غبټڃي ٰفؼپ آپ ؼـ قټبپ ٠ؽٺ اوش٩بؼڄ اوش٩بؼڄ اق چؽوز ڂ ڌب ثٹځؽٴڃا ٠ؽٺ اوش٩بؼڄ اق ڂاڊ

 ټڃاخڇڅ ـا ٰبچً غڃاچځؽ ؼاؼ.

چٽفاڄ ٔفڌت خؿة ڂڌمڄ، اثفار ٴفټبڌڋ، سٹ٩ٿّا:  ولیذ ٍاشُ
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Introduction: The effects of microwave radiation are two types, thermal and non-thermal. The thermal effects 

of radiation absorption have been studied extensively. Fatigue, cataracts and reduced concentration are due to 

the thermal effects of electromagnetic radiation. Non-thermal effects have been related to the permeability 

effects of the cell membrane and have been less considered. If the temperature increase exceeds from the tissue 

capacity (about 2 Celsius), the tissue will be damaged. An increase in temperature occurs when the absorbed 

energy is more than 4 watts per kilogram.  

Methods and Materials: At talking time, the cell phone is in the role of the transmitter and 50-30% of emitted 

radiation would be absorbed by the head. At this time, twenty minutes of continuous talk, the temperature of the 

ear rises about 2 degrees Celsius. With this increase, the body temperature control system would be start to 

control it. 

Results: In normal operation, the power of the cell works at a low level, and its near-field radius is about 6-7 

inches, about 3 inches is placed in the head. In places and times where the transmitted power is weak, the power 

of the cell would be become high therefor the amount of radiation is high. In this case, using of cell for more 

than 20 minutes will raise the temperature of the ear and brain by about 2 degrees. 

Discussion and Conclusion: The mobile phone has been invented for essential and urgent communications. 

Upon the actual dangers of this communication device, it's important to minimize exposure, minimizing the 

amount of exposure to radiation by reducing the talk time to several minutes and only for essential 

conversations. Do not using cell phones in poorly-ventilated places; Use a headset or speaker; as we use other 

EM radiation source too, not using Wi-Fi or turn off it when not in use; not using wireless phones to reduce 

exposure. 

 

Keywords: Specific Absorption rate, Thermal effect, Cell phone  
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 آى تا هماتلِ ّای رٍش ٍ لذرت پر الىترٍهغٌاعیسی اهَاج خغرات

 1ټطٽؽڊ ٬بؼـ، 1ـٔبدڃـ ڌطڍڋ، *2اثفاچڍٽڋ ثفار، 1ڂضڍؽضىڍځڋ

 vahidhoseini14@gmail.com(َ)الاڀجڍبء غبسٻ دؽا٨ځؽچڃاڌڋ ؼاڀٍٵبڄ 

 ٨بـاثڋ ٨ځڃپ ڂ ٠ٹڃٺ ؼاڀٍٵبڄ

 

 

 ضىبة ثڅ اٸٱشفڂڀڍٱڋ چبڊ وبټبڀڅ ٠ٹڍڅ سڇؽڌؽڊ ٰڅ اوز ٨ځبڂـڊ ڀڃ٠ڋ  ٬(HPM) ٬ؽـر دف اٸٱشفڂټ٥ځب٘ڍه اڀفلڊ سڃٸڍؽ ولاش

 ڂٸشبل ثب ڀبدبڌؽاـ خفڌبپ ڌٯ ثف٬فاـڊ ثب٠ث ڂ اڌدبؼ ٰڃسبڄ قټبپ ؼـ ثبلا ڀ٩ڃؾ ٬ؽـر ثب قڌبؼڊ اڀفلڊ HPM٬ دبٸه سڃٸڍؽ ثب. آڌؽ ټڋ

 اڀفلڊ سڃٸڍؽ چبڊ ـڂي اثشؽا ټ٭بٸڅ اڌٿ ؼـ. ثفؼ ټڋ ثڍٿ اق ـا چب چبؼڊ ڀڍٽڅ ټبڀځؽ ٬چب وبټبڀڅ اٸٱشفڂڀڍٱڋ ١ٙ٬بر ٰڅ ٴفؼؼ ټڋ ثبلا

. اوز ٌؽڄ اـائڅ آپ سڃٸڍؽ ـڂي ڂ وبغشبـ ٬ولاش اڌٿ اق اخٽبٸڋ ټ١ف٨ڋ ڌٯ ڂ ٰفؼڄ ثڍبپ ـا ٬ؽـر دف اٸٱشفڂټ٥ځب٘ڍه

 اڌٿ ثف ـا آپ سأثڍف ڂ ٰفؼڄ ثڍبپ ـا اٸٱشفڂڀڍٱڋ چبڊ وبټبڀڅ ؼـڂپ ثڅ آپ ڀ٩ڃؾ زٵڃڀٵڋ ڂ دف٬ؽـر ټبڌٱفڂڂڌڃ ولاش دبـاټشفچبڊ

 اڀفلڊ چبڊ دبٸه ټ٭بثٷ ؼـ دؿڌفڊ آوڍت ڀڃٞ ثڅ سڃخڅ ثب چب وبټبڀڅ اق ض٩بٜز زٵڃڀٵڋ دبڌبپ ؼـ. ٰفؼ غڃاچڍٻ ثفـوڋ چب وبټبڀڅ

 .اوز ٌؽڄ اـائڅ ض٩بٜز ثفاڊ ټځبوت ٰبـچبڊ ـاڄ ڂ ثفـوڋ ٬ثبلا سڃاپ

 

 ځب٘ڍىڋاٸٱشفڂټ٥ سكڂڌح ٬اٸٱشفڂټ٥ځب٘ڍىڋ ض٩بٜز ٬ HPM ولاش ٬٬ؽـر دف ټبڌٱفڂڂڌڃ: چب ڂالڄ ٰٹڍؽ
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 تْتریي هحاسثِ اهپذاًس یه هذار واّص دٌّذُ ترای واّص هیذاى الىترٍهغٌاعیسی خغَط اًتمال

 1ټطٽؽڊ ٬بؼـ، 1ـٔبدڃـ ڌطڍڋ، *2اثفاچڍٽڋ ثفار، 1ڂضڍؽضىڍځڋ

 vahidhoseini14@gmail.com(َ)الاڀجڍبء غبسٻ دؽا٨ځؽچڃاڌڋ ؼاڀٍٵبڄ 

 ٨بـاثڋ ٨ځڃپ ڂ ٠ٹڃٺ ؼاڀٍٵبڄ

 

څ ثب ڀطڃڄ ؼوز ڌبثڋ ثڅ ٰبچً ټڍؽاپ اٸٱشفڂ ټ٥ځب٘ڍىڋ ؼـ ضؽ ٩ِف ؼـ چف ڀ٭ٙڅ ټڃـؼ ڀٝف ثڅ ڂوڍٹڅ ثڅ ٰبـ ثفؼپ ڌٯ اڌٿ ټ٭بٸ

ثفاڊ ڀٽبڌً ٠ؽؼڊ اق ڌٯ غٗ  .(ؼـ دبڌڍٿ ؼڂ ٨بق ثڍفڂڀڋ ڌٯ غٗ اڀش٭بٶ وڅ ٨بق ١٨بٶ ټڍجبٌؽ Auxiliary loopټؽاـ أب٨ڋ )

اٸ٭بڌڋ سڃوٙڅ غٙڃٖ ١٨بٶ ؼـ اڌٿ ټؽاـ أب٨ڋ ټطبوجڅ ٌؽڄ اوز ؼـ ڀشڍدڅ  ٰڍٹڃ ڂٸشڋ اوش٩بؼڄ ٌؽڄ اوز . ٌبـ  750  اڀش٭بٶ

خفڌبپ ټڃخڃؼ ؼـ اڌٿ ټؽاـ أب٨ڋ ، ټڍؽاپ اٸٱشفڂ ټ٥ځب٘ڍىڋ اڊ ـا اڌدبؼ ټڍٱځؽ ٰڅ اق ٸطبٚ ثفؼاـڊ ؼـ خڇز ټػبٸ٧ ثب ټڍؽاپ 

ڂټ٥ځب٘ڍىڋ  ؼـ ؼڌٵف ڀ٭بٖ وجت اٸٱشفڂ ټ٥ځب٘ڍىڋ ڀبٌڋ اق غٙڃٖ اڀش٭بٶ  ټڋ ثبٌؽ. چٽكټبپ، سؽاغٷ اڌٿ ؼڂ ټڍؽاپ اٸٱشف

 ٰبچً ٬بثٷ سڃخڅ اڊ ټڍجبٌؽ. 

 :     ټؽاـ أب٨ڋ،  خفڌبپ ؼـ ټؽاـ أب٨ڋ،  ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ، ٰبچً،  غٙڃٖ اڀش٭بٶولوات ولیذی

 

Abstract:  this is gathered in order to mitigate electromagnetic field at every point using additional Auxiliary 

loop at down of two outer phase of three transmission line .for numeric display is used from one 750 KV line 

.induced current by active lines is calculated in this extra circle . in result the current that is induced in this 

additional circle creates electromagnetic field that in aspect of direction is opposed of the electromagnetic that is 

gained from transmission lines simultaneous the interference of both electromagnetic field at the other point 
causes to significant reduction.     
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 تررسی تاثیر استفادُ عَلاًی هذت اثر تلفي ّوراُ تر تیواری پیرچطوی ٍ سلاهتی چطن

 

 ،2،  ټطٽؽ اضىبپ ٬بوٽڋ*1ټڇؽڊ ٘جب٘جبڌڋ ټڃاچجڋ

ؼاڀٍدڃڊ ٰبـٌځبوڋ دفوشبـڊ، ٰٽڍشڅ سط٭ڍ٭بر ؼاڀٍدڃڌڋ، ؼاڀٍٱؽڄ دفوشبـڊ، ؼٸځٍٵبڄ ٠ٹڃٺ دكٌٱڋ اـسً، سڇفاپ، 1

 اڌفاپ)ڀڃڌىځؽڄ ټىئڃٶ(

 ځبوڋ دفوشبـڊ، ٰٽڍشڅ سط٭ڍ٭بر ؼاڀٍدڃڌڋ، ؼاڀٍٱؽڄ دفوشبـڊ، ؼٸځٍٵبڄ ٠ٹڃٺ دكٌٱڋ اـسً، سڇفاپ، اڌفاپؼاڀٍدڃڊ ٰبـ2ٌ

 

ثب ٴىشفي اـسجب٘بر ثڅ ٌڍڃڄ ثڋ وڍٻ ثڅ ڂڌمڄ اٰځڃپ ٰڅ اـسجب٘بر ثڋ وڍٻ ؼـ قڀؽٴڋ ـڂقټفڄ ټب ثىڍبـ ٠دڍٿ ٌؽڄ همذهِ: 

ٰڍٹڃچفسك سب  3. ټطؽڂؼڄ ټفثڃٖ ثڅ اڌٿ ټڍبؼڌٿ ثڍٿ اڀؽ دڍفاټڃپ ټب ـا ٨فا ٴف٨شڅ (EMF)اوز، ټڍبؼڌٿ اٸٱشفڂټ٥ځب٘ڍىڋ

ٴڍٵبچفسك ټڍجبٌؽ ٰڅ ٤ڍفڌڃڀڍكڄ ټڋ ثبٌځؽ ڂ اثف سػفڌجڋ ـڂڊ ثب٨ز قڀؽڄ ڀؽاٌشڅ ڂ ٨٭ٗ ټځدف ثڅ ا٨كاڌً ؼټبڊ ڀبضڍڅ چبڊ 3000

ضىبن ثڃؼڄ ڂ  اق ثؽپ ټڋ ٌڃؼ ٰڅ ؼـ ټ١فْ سبثً ٬فاـ ٴف٨شڅ اوز.اق آڀدب ٰڅ وٹڃٶ چبڊ ثب٨ز قخبخڍڅ زٍٻ ڀىجز ثڅ ٴفټب

چٽسځڍٿ ٠ؽوڋ زٍٻ ؼـ ثفاثف ٴفټب اڀ١ٙب٦ دؿڌفڊ غڃؼ ـا اق ؼوز ټڋ ؼچؽ ، ټب ؼـ اڌٿ ټ٭بٸڅ و١ڋ ثف ثفـوڋ سبثڍف ٴفټبڊ 

 .ضبِٷ اق اټڃاج ٌجٱڅ اڊ سٹ٩ٿ چٽفاڄ ثف ثڍٽبـڌڇبڊ ټفثڃٖ ثڅ ٠ؽوڋ زٍٻ )دڍفزٍٽڋ(ـا ؼاـڌٻ

ڂ وڍڃڌٹڍٱب  google scholar ،sidاق ټځبثٟ ٰشبثػبڀڅ اڊ ڂ اڌځشفڀشڋ اڌٿ ڌٯ ټٙبٸ١څ ټفڂـڊ اوز ٰڅ  ثب اوش٩بؼڄّا:  هَاد ٍ رٍش

 ټڃـؼ ثفـوڋ ٬فاـ ٴف٨شڅ اوز. 2017سب  2000ؼـ ثڍٿ وبٸڇبڊ 

ټٙبٸ١بر اڀدبٺ ٌؽڄ ڀٍبپ ټڋ ؼچؽ ده اق اوش٩بؼڄ اق سٹ٩ٿ چٽفاڄ ثڅ ټؽر ڌٯ ؼ٬ڍ٭څ، ټڍكاپ ضفاـر وف ثڅ اڀؽاقڄ ٬بثٷ ًتایح: 

ا٨كاڌً ضفٰبر ټبڌٟ قخبخڍڅ ڂ غفڂج اڌٿ ټبڌٟ ټڋ ٴفؼؼ. ٰڅ اڌٿ اټف ټڃخت اق ؼوز ؼاؼپ  سڃخڇڋ ا٨كاڌً ټڋ ڌبثؽٰڅ ثب٠ث

 .اڀ١ٙب٦ ٠ؽوڋ ڂ ثڅ ټفڂـ ټځدف ثڅ دڍف زٍٽڋ ټڋ ٴفؼؼ

اټفڂقڄ ثب ا٨كاڌً ټٱبٸٽبر ثب اوش٩بؼڄ اق سٹ٩ٿ چٽفاڄ  ڂ ٬فاـ ٴڍفڊ ثڍٍشف آپ ؼـ ټدبڂـر وف، غٙفار تحث ٍ ًتیدِ گیری: 

ڌً ټڋ ڌبثؽ.اټڍؽ اوز اڌٿ ټ٭بٸڅ ثب آٴبچڋ ؼاؼپ ڀىجز ثڅ غٙفار اڌٿ ڂوڍٹڅ ڂ چٽسځڍٿ ڀطڃڄ اوش٩بؼڄ ضبِٷ اق آپ ڀڍك ا٨كا

 ِطڍص اق آپ ـاڄ ـا ثفاڊ وبڌف ټط٭٭ڍٿ چٽڃاـ ڀٽبڌؽ.

 زٍٻ، ولاټز، ټڃثبڌٷ، دڍف زٍٽڋّا:  ولیذ ٍاشُ
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Introduction: With the development of wireless communications, especially now that wireless communications 

have become very common in our everyday lives, electromagnetic fields (EMFs) have surrounded us. The range 

of these fields is between 3 KHz and 3 GHz which is non-ionizing and does not have a destructive effect on the 

living tissue and only results in an increase in the temperature of the exposed areas of the body that is exposed to 

radiation. Because the cells of the vitreous eye It is sensitive to heat and the lens of the eye loses its flexibility to 

heat. In this paper, we try to investigate the effect of the heat generated by cellular network waves on the 

diseases of the lens of the eye (Presbyopia). 

Methods and Materials: This is a review study using the library and online resources of google scholar, sid and 

civilica between 2000 and 2017. 

Results: Studies show that after using a cell phone for one minute, the amount of head heat increases 

substantially, which increases the movement of the vitreous fluid and leaves the liquid. This causes the lens to 

lose flexibility and leads to Presbyopia. 

Discussion and Conclusion: Nowadays, by increasing the number of conversations using a mobile phone and 

placing it more closely in the vicinity of the head, the risks are also increased. This article, by raising awareness 

about the dangers of this device and how to use it correctly and pave the way for other researchers. 

 

Keywords: Eye, health, mobile, Presbyopia 
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 للة اًساى یستیز یتر سلَل ّا لیهَتا یهختلف گَض یآًتي ّا یسیاهَاج الىترٍهغٌاع ریتاث یتررس

 *2 ڋټڃاچج ڌڋ٘جب٘جب ڊټڇؽ ؽڍ،  و1ڋټطٽؽاضىبپ ٬بوٽ

ؼاڀٍدڃڊ ٰبـٌځبوڋ دفوشبـڊ، ٰٽڍشڅ سط٭ڍ٭بر ؼاڀٍدڃڌڋ، ؼاڀٍٱؽڄ دفوشبـڊ، ؼٸځٍٵبڄ ٠ٹڃٺ دكٌٱڋ اـسً، سڇفاپ،  -1

 اڌفاپ

دفوشبـڊ، ٰٽڍشڅ سط٭ڍ٭بر ؼاڀٍدڃڌڋ، ؼاڀٍٱؽڄ دفوشبـڊ، ؼٸځٍٵبڄ ٠ٹڃٺ دكٌٱڋ اـسً، سڇفاپ،  ؼاڀٍدڃڊ ٰبـٌځبوڋ -2

 اڌفاپ)ڀڃڌىځؽڄ ټىئڃٶ(
 

 ڂواابڌٹڋ ڀٝڍااف ـاؼڌااڃ، سٹڃڌكڌااڃپ، ـاؼاـ، ـاڌبڀااڅ، اثكاـچاابڊ اق اڂاڌٷ ٬فپ ثڍىشٻ ثاب ا٨اكڌً ـڂقا٨اكڂپ ٰابـثفؼهمذهِ: 

 وڃڀڃٴفا٨ڋ ثب ٸڍكـ(اڌىشٵبچڇبڊ دبڌاڅ ڂ غٙاڃٖ ٨اٍبـ ٬اڃڊ، اافؼاـڊ ټ٥ځب٘ڍااىڋ،سٍػڍااّڋ دكٌااٱڋ )ڀٝڍااف ٠ٱااىج

٨فٰبڀه ٰٻ ؼـ ټطڍٗ دڍفاټاڃپ ټاب ا٨اكاڌً ڌب٨شاڅ اواز ؼـ  ټڍكاپ س١ٍٍبر اٸٱشفڂټ٥ځاب٘ڍه ثاڅ غاّڃَ س١ٍا١ٍبر ثاب

٬ٹت ڀڍك ث١ځڃاپ ڌٱڋ اق  ثڅ ٌٽبـ ټڋ آڌؽ. اڌٿ ثڍٿ اوش٩بؼڄ اق ٴڃٌڋ چبڊ سٹ٩ٿ چٽفاڄ ثڅ اټفڊ اخشځبة ڀبدؿڌف ؼـ خڃاټٟ اڀىبڀڋ

چؽ٦ اق اڌٿ ټ٭بٸڅ ثفـوڋ سبثڍف اټڃاج . ثبٌؽ سفڌٿ ٠ٕڃچبڊ ثؽپ اڀىبپ ؼـ ټ١فْ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ټڋ ضىبن

 .ؼچٹڍكڊ ٬ٹت ټڋ ثبٌؽ-اٸٱشفڂټ٥ځب٘ڍىڋ ثف وٹڃٶ چبڊ ټڃٸؽ ٔفثبپ ٴفڄ وڍځڃوڋ

ڂ  google scholar ،sidاوش٩بؼڄ اق ټځبثٟ ٰشبثػبڀڅ اڊ ڂ اڌځشفڀشڋاڌٿ ڌٯ ټٙبٸ١څ ټفڂـڊ اوز ٰڅ  ثب ّا: :  هَاد ٍ رٍش

 ټڃـؼ ثفـوڋ ٬فاـ ٴف٨شڅ اوز.2017سب  2000وڍڃڌٹڍٱب ؼـ ثڍٿ وبٸڇبڊ 

ثفـوڋ چبڊ اڀدبٺ ٌؽڄ ڀٍبپ ټڋ ؼچؽ ثب ٬فاـ ٴف٨شٿ ٬ٹت ؼـ ټڍؽاپ ټ٥ځب٘ڍىڋ ضبِٷ اق ثفج چبڊ ټػبثفاسڋ دبٸه ًتایح: 

ؼچٹڍكڊ ؼزبـ اغشلاٶ ٌؽڄ ڂ ضفاـر وٹڃٶ چبڊ ٬ٹت ا٨كاڌً ټڋ ڌبثؽ. چٽسځڍٿ ٴفؼي -اٸٱشفڌٱڋ ضبِٷ اق ٴفڄ وڍځڃوڋ 

 غڃپ وڍىشڃٸڍٯ ڂ ؼڌبوشڃٸڍٯ ڀڍك ؼزبـ اغشلاٶ ټڋ ٴفؼؼ.

ثب ا٨كاڌً ـڂق ا٨كڂپ اوش٩بؼڄ اق ٴڃٌڋ چبڊ چٽفاڄ ڂ ؼـ دڋ آپ ڀّت آڀشٿ چبڊ سٹ٩ځڋ ثڍٍشف، ؼاڀىشٿ تحث ٍ ًتیدِ گیری: 

 آپ ڂ ـاچٱبـ چبڊ ٰبچً آوڍت چبڊ ضبِٷ اق اټڃاج اٸٱشفڂټ٥ځب٘ڍه ٔفڂـڊ ټڋ ثبٌؽ.غٙفار ضبِٹڅ ڊ اوش٩بؼڄ اق 

 اٸٱشفڂ ټ٥ځب٘ڍه، ټڃثبڌٷ، ٬ٹت، وٹڃٶ چبڊ قڌىشڋّا:  ولیذ ٍاشُ
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Introduction: Since the early twentieth century, with the increasing use of devices such as radio, television, 

radar, computers, medical diagnostic tools (such as magnetic photography, laser sonography), base stations and 

high pressure lines, the amount of electromagnetic radiation, especially low-frequency radiation in our 

environment In the meantime, the use of mobile phones is inevitable in human societies. The heart is also 

exposed to electromagnetic waves as one of the most sensitive parts of the human body. The purpose of this 

paper is to investigate the effect of electromagnetic waves on the sinus-atrium heart rate pulse cells. 

Methods and Materials: This is a review study using the library and online resources of google scholar, sid and 

civilica between 2000 and 2017. 

Results: The performed studies show that with the presence of the heart in the magnetic field generated from 

the telecommunication towers, pulse electrical pulses generated from the sinus-nodular node are disturbed and 

the temperature of the heart cells is increased. Also, systolic and diastolic blood circulation is impaired. 

Discussion and Conclusion: With the increasing use of mobile phones and the subsequent installation of more 

telephones, knowing the risks of using it and the ways to reduce the damage caused by electromagnetic waves is 

essential. 
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 ّاآى یِ تر هثٌاهىاى ًوًَ هی تیٍضع يییٍ تع سُیًَی ریهختلف هَاخِْ تا اهَاج غ یّااستاًذارد سِیماه

 3اٰجفڌبپ، چبؼڊ ٠ٹڋ2،  ٤كاٸڅ غڍبٺ ثبٌڋ *1ـٔب اوؽڊ

 r.asadi.kntu @gmail.com ،ٰبـٌځبوڋ ، ؼاڀٍٵبڄ ِځ١شڋ غڃاخڅ ڀّڍفاٸؽڌٿ ٘ڃوڋ 1
 gh.khayambashi93@gmail.com ٰبـٌځبوڋ ، ؼاڀٍٵبڄ ِځ١شڋ غڃاخڅ ڀّڍفاٸؽڌٿ ٘ڃوڋ، 2

 aliakbarian@eetd.kntu.ac.irٿ ٘ڃوڋ، اوشبؼڌبـ، ؼاڀٍٵبڄ ِځ١شڋ غڃاخڅ ڀّڍفاٸؽڌ 3

 ا٨كاڌً ا٠ّبة، ؼـؼڀبٮ سطفڌٯ ٬جڍٷ اق ڋاثفاس ٴؿاـؼ ڋټ ټش٩بڂسڋ سأثڍفارچب  اڀىبپ ـڂڊ ٨فٰبڀه ثڅ ڂاثىشڅ RF اټڃاجهمذهِ: 

 ڂچب  زٍٻ ثف اڀىبپا ؼـ اټڃاج اق ڀبٌڋ ثػً بپڌق قڌىشڋ آثبـ ثڍٍشف. ثبٌؽغٙفڀبٮ  ثىڍبـ سڃاڀؽ ڋټ ٰڅ اوز، ثؽپ ټڃ١ٔڋ ؼټبڊ

 . اوزغڃپ  ٰٻ ڀىجشب  ڊچب ڂثف ثب٨ز ؽټثٷڍسڃٸ ؼوشٵبڄ

 غّڃَ ؼـ دمڂچٍٵفاپ ڂ خبټ١څ ا٨فاؼ ڀٵفاڀڋ ڂ ڊ ټػشٹ٧چبٗ ڍټطڋ ؼـ ىڍاٸٱشفڂټ٥ځب٘ ثب سڃخڅ ثڅ ا٨كاڌً اوش٩بؼڄ اق اټڃاج

ٰځشفٶ ڂ ثفـوڋ  خڇز. ٌڃؼ ڋټ اضىبن اڌٿ اټڃاج ثفـوڋ ڀڍبق ڊ اڌٿ اټڃاجفڍٴ اڀؽاقڄؼـ  ڊوڇٷ اڀٵبـ ڂ EMF اټڃاج غٙفار

. اـائڅ ؼاؼڄ اڀؽ ٠ٹٽڋ ڊچب دمڂچًاوبن  ڂ دبڌڅ ثف ڌڋچب زڌټطؽڂؼ ڂ ٬ڃاڀڍٿ ڂخڃؼ ؼاـؼٰڅ ؼچبڊاوشبڀؽاـاڌٽځڋ ټطڍٗ ،

 ٰبڀبؼا 6 ٌٽبـڄ ولاټز وځؽ ڂ ټشطؽڄ بلارڌا FCC اڌفاپ، ټٹڋ ڊاوشبڀؽاـچب ڂ IEEE ڂ ICNIRP ڋ اق ٬جڍٷاٸٽٹٹ ٿڍثڊ اوشبڀؽاـؼچب

 ثفؼ. ڀبٺ سڃاپ ـا ټڋ

 ڊڂ اوشبڀؽاـؼچب ڋاٸٽٹٹ ٿڍټ١شجف ث ڊ٠ځڃاپ اوشبڀؽاـؼچب ثڅ IEEEڂ  ICNIRP ڊټ٭بٸڅ اثشؽا اوشبڀؽاـؼچب ٿڌؼـ اّا:  َاد ٍ رٍشه

ڂ ټٙبٸ١څ ٬فاـ ٴف٨شڅ ٌؽڄ اوز. ؼـ   ڋاڀؽ، ټڃـؼ ثفـو ټځشٍفٌؽڄ فا ڍٰڅ اغ ڋټٹ ڌڋاخفا ڊ٠ځڃاپ اوشبڀؽاـؼچب ڂ ٰبڀبؼا ثڅ فاپڌا ڋټٹ

 فؼ،ڍٴ ڋچف وځؽ ټڃـؼ ثطث ٬فاـ ټ ڊچب چؽ٦ ڂ زبٸً ٻ،ڌدفؼاق ڋچف اوشبڀؽاـؼ ټ فٰځځؽڄوبقټبپ ټځشٍ ڋ٨اثشؽا ثڅ ټ١ف ڋثفـو ٿڌا

 زڌٌؽڄ ڂ ؼـ ڀڇب اـائڅ ڊچب زڌټطؽڂؼ څڍسڇ ڊچب ؼـ ټجځب ڂ دمڂچً ٭برڍاوځبؼ ؼـ ڀطڃڄ اوش٩بؼڄ اق سط٭ ٿڌچف ٰؽاٺ اق ا ڋمٴڌڂ

 ٌؽ. غڃاچؽ ڋاټڃاج ثفـو زڌوٙڃش ټطؽڂؼ ڊفڍٴ چف وځؽ ؼـ ڀطڃڄ ټطبوجڅ ڂ اڀؽاقڄ ڋمٴڌڂ

ؼـ غّڃَ غٙفار ٬فاـ ٴف٨شٿ ثؽپ ؼـ ټ١فْ  ڋٰب٨ڀبا٘لا٠بر  چب،ً ڌؼـ آقټب ٭برڍؼـ ضبٶ ضبٔف ثڅ ٠ٹز ٧١ٔ سط٭ ًتایح:

اوشبڀؽاـؼچب،  زڌڀجڃؼپ ټطؽڂؼ ٱىبپڌټڃٔڃٞ ڂ  ٿڌ. ثب سڃخڅ ثڅ افؼڍٴ  ڋټط٭٭بپ ٬فاـ ڀٽ بـڍـا ؼـ اغش ټؽر ڋاڀشٍبـ اټڃاج ؼـ ٘ڃلاڀ

 ڊا ىڅڌٌؽڄ اوز ٰڅ ثب ټ٭ب ڋټ٭بٸڅ و١ ٿڌ. اىزڍڀ ٗڍٰبټٷ ؼـ آپ ټط ڋٽځڌټځكٸڅ ا چف اوشبڀؽاـؼ ثڅ زڌش ټطؽڂؼوٙڃ زڌـ٠ب

ڂ  فاپڌچٽسڃپ اوشبڀؽاـؼ ا ڋټٹ ڊڂ اوشبڀؽاـچب ڋاٸٽٹٹ ٿڍټفخٟ ڂ ث ڊ٠ځڃاپ اوشبڀؽاـؼچب ثڅ ICNIRP, IEEE ڊاوشبڀؽاـؼچب ٿڍث

 اـائڅ ؼچؽ. اـؼاوشبڀؽ ٿڌسف ٽٿڌا ڊ خبټٟ خڇز اـائڅ ڌڋـاچځٽب  بڍاوشبڀؽاـؼ اوشفاٸ

ثفاڊ  اوشبڀؽاـؼاڊ چف زڇبـ  ڀٽڃؼاـ ټ٭بڌىڅ ِڃـر ثڅؼـ دبڌبپ ڀشبڌح ثفـوڋ ڂ ټ٭بڌىڅ اوشبڀؽاـؼچب ی:ریگ دِیًتتحث ٍ  

ؼـ اڌٿ  خبټٟ اوشبڀؽاـؼ ٠ځڃاپ ثڅ  ICNIRPچبڊ ٠ٽڃټڋ ڂ ٥ٌٹڋ ڀٽبڌً ؼاؼڄ ٌؽ ڂ اقوٙڃش ټطؽڂؼڌز اوشبڀؽاـؼ  ټطڍٗ

 اـائڅ ٌؽڄ اوز. RFٴڍفڊ چبڊ ٠ٽٹڋ اڀدبٺ ٌؽڄ ؼـ ټطڍٗ ؼاڀٍٵبڄ اوش٩بؼڄ ڂ ڀشبڌح ؼـ ٬بٸت ڀ٭ٍڅ  غّڃَ، ؼـ اڀؽاقڄ

  RF، ټ٭بڌىڅ اوشبڀؽاـؼ، ڀ٭ٍڅ  ICNIRPاوشبڀؽاـؼ چبڊ ټڃاخڇڅ ثب اټڃاج ٤ڍف ڌڃڀڍكڄ، اوشبڀؽاـؼ ټٹڋ اڌفاپ، : ّا ذٍاشُیول
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Introduction: RF waves make different influences, including painful nerves stimulation and local body 

temperature increase on humans, which can be extremely harmful. The major harmful biological influence of 

these waves on human body is on eyes, genital system, and relatively anaemic tissues. 

Due to the growing use of electromagnetic waves in different environments and the concerns about the dangers 

of EMF waves within researchers and people, and also negligence in measuring these waves, studying these 

waves need to be considered. Standards have been published, representing rules and limitations based on 

scientific researches, to control and safety check of the environment. International standards such as ICNIRP, 

IEEE, National Standards of Iran, FCC of United States and Canadian Health Document No.6, can be 

mentioned as examples of those. 

Materials and methods: First, ICNIRP and IEEE Standards have been studied as certified international 

standards in this paper, and then National Standards of Iran and Canada, which have been published recently, 

are discussed. In this study, we introduce the publisher organization of each standard, goal and challenges of 

each document is discussed, features of each of these documents in computing and measuring methods of waves 

limitation levels are studied. 

Results: Currently, sufficient information about the dangers of being exposed to wave propagation in long term 

is not available for researchers, mainly due to the weakness of researches made on experiments. According to 

this, and different limitations of standards, observing each limit of standard may not lead to complete safety in 

that environment. In this paper, we have tried to present a comprehensive guide, presenting the safest standard, 

by comparing ICNIRP, IEEE as reference standards, and national standards such as standards of Iran and 

Australia.  

Discussion and conclusion: At the end, the results of studying and comparing standards is represented as a 

chart representing each of the four standards for public and professional environments. ICNIRP limit levels have 

been used as the comprehensive standards in measurements made in the university area, and the results have 

been presented as a RF map. 

Keywords: Non-Ionizing Waves Exposure Standards, National Standards of Iran, ICNIRP, comparing 

standards, RF map 
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 تیَرزًٍاًس تراپی ٍ خایگاُ آى در ایراى

 1وڍؽټڇڍبـ ٠ٝڍٽڋ، 1ِٽؽ ضىځڋ

 ، اڌفاپ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ اـسً، سڇفاپـاؼڌڃٸڃلڊ،ؼاڀٍٱؽڄ دڍفادكٌٱڋ ٴفڂڄ 1

ثڅ ڂڌمڄ ؼـ قټڍځاڅ اټاڃاج اٸٱشفڂټ٥ځب٘ڍىاڋ ِاڃـر ٴف٨ز،اټٱابپ       ثب دڍٍف٨ز چبڌڋ ٰڅ ؼـ ؼڂ ٬فپ اغڍف ؼـ ٠ٹٻ ٨ڍكڌٯ همذهِ :

ؼوشفوڋ ثڅ ٨ٿ آڂـڌڇبڊ دڍسڍؽڄ سف خڇز سٍػڍُ ڂ ؼـټبپ ټاؽـپ ثڍٽابـڊ چاب ڂ خابڌٵكڌځڋ ثاب ـڂي چابڊ سڇابخٽڋ ٨افاچٻ         

بڊ ڀڃٜڇڃـ ؼـ ٠ٹڃٺ دكٌٱڋ ثڃؼ ،ٰڅ ثب سڃو١څ ٠ٹڃٺ سٍفڌطڋ اڌٿ ټشؽ ټفقچبڌً ثڅ ٴفؼڌؽ.ؼاڀً ثڍڃـقڂڀبڀه اق خٽٹڅ اڌٿ ٨ځبڂـڌڇ

 ـڂڊ ٍٰڃـ ټب ڀڍك ٴٍڃؼڄ ٌؽ.

ؼـ اڌٿ ټ٭بٸڅ اثشؽا ثڅ ڂاوٙڅ ٰٹڍاؽ ڂالڄ چابڊ ثڍڃـقڂڀبڀه،ثڍڃاٸٱشفڂټ٥ځاب٘ڍه ڂثڍڃاٸٱشفڌاٯ ؼـ دبڌٵابڄ چابڊ        هَاد ٍ رٍش ّا :

civilica   ڂmagiran ڀه سفادڋ دفؼاغشڅ ، وذه ثب ٴفؼآڂـڊ ا٘لا٠بر اق ټفاٰك ١٨بٶ ؼـ اڌٿ قټڍځاڅ  ثڅ سٍفڌص سٱځڃٸڃلڊ ثڍڃـقڂڀب

 ڀٝڍف ؼاڀٍٱؽڄ ولاټز اٸٱشفڂڀڍٯ، ؼاڀٍٵبڄ ِځ١شڋ اټڍفٰجڍف ثڅ سجڍڍٿ خبڌٵبڄ اڌٿ ٨ځبڂـڊ ؼـ اڌفاپ دفؼاغشڅ اڌٻ.

دكٌٱڋ ڀڍك ا٘لا٠ابر ٰاب٨ڋ ؼـ اڌاٿ     ټشؽ ثڍڃـقڂڀبڀه چځڃق ؼـ اڌفاپ ڀبٌځبغشڅ ثڃؼ ڂ ڀڅ سځڇب ا٨فاؼ خبټ١څ ثٹٱڅ خبټ١څ ڊ  ًتایح :

 ټڃـؼ ڀؽاـڀؽ ڂ ڀڍبق ثڅ ٴىشفي ٌځبغز سڃوٗ ضڃقڄ چبڊ ا٘لاٞ ـوبڀڋ ؼاـؼ.

٨ځبڂـڊ ثڍڃـقڂڀبڀه سفادڋ ڀڍبقټځؽ سڃو١څ ١٨بٸڍز چبڊ دمڂچٍڋ ڂ سفڂڌدڋ ڂ ثڇفڄ ثافؼاـڊ ؼـټابڀڋ اق آپ    تحث ًٍتیدِ گیری :

 ٨ځبڂـڊ ڂ ٘فاضڋ زٍٻ اڀؽاق چبڊ ټفثڃٖ ثڅ آپ ټڋ ثبٌڍٻ.ټڋ ثبٌؽ.ؼـ ٍٰڃـ ټب چٻ زځڍٿ ڀڍبقټځؽ ثڃټڋ وبقڊ اڌٿ 

 ثڍڃـقڂڀبڀه،ثڍڃاٸٱشفڂټ٥ځب٘ڍه،ثڍڃاٸٱشفڌٯ ولیذ ٍاشُ ّا :
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Introduction: With the advances that have taken place in the last two centuries in physics, especially in field of 

electromagnetic waves, was provided Access to more sophisticated technologies for diagnosis and modern 

diseases treatment and substitution by aggressive methods . Bioresonance's knowledge was one of these 

newfound technologies in medical sciences,which with development of anatomical sciences This method 

opened its borders to our country. 
Methods and Material:In this review, first, We explain bioresonance therapy technologies by search the 

bioresonance, bioelectromagnetic and bioelectric keywords in civilica and magiran.Then, we have explained this 

technology situation in Iran by gathering information from active centers in this field such as the Faculty of 

Electronics Health, Amirkabir industrial university. 

Results:The bioresonance method was still unknown in Iran, and not only the people of the community but also 

the medical community do not have enough information on this and need to extend knowledge by the 

information areas . 
Discussion and Conclusion:Bioresonance therapy technologies requires development activity of research and 

promotion and therapy exploitation. In our country, we also need to localize this technology and design the 

related perspectives. 

Keywords:Bioresonance , Bioelectromagnetics , Bioelectrics 
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 رعذ : تىٌیىی ترای رغذ دضوي در ًَاحی هرزی تر هثٌای تغییرات الىترٍهغٌاعیس چطن پرًذگاى تیستیي

 

 3، ٬بؼـ ٠جؽاٸ١ٹڋ دڃـ 2،  ټطٽؽودبؼ ټ١ٝٽڋ ٴڃؼـقڊ *1اٌٱبپ ؼچ٭بپ

 دمڂچٍٵفاپ ڂ ڀػجٵبپ خڃاپ ٠ٕڃ ثبٌٵبڄ 1
 ٠ٕڃ ثبٌٵبڄ دمڂچٍٵفاپ ڂ ڀػجٵبپ خڃاپ 2

 اټڍٿ اڀشٝبټڋ ٠ٹڃٺ ؼاڀٍٵبڄ ٠ٹٽڋ چڍأر ٠ٕڃ 3

قټڍځڅ ڊ ٰځشفٶ ټفقچب ڊ قټڍځڋ ڂؼـڌبڌڋ ٍٰڃـ، ض٩ٛ ټڍٷ چبڊ ټفقڊ ڂ  ټفقثبڀڋ ڌٱڋ اق ـوشڅ چبڊ ڀبخب ټڋ ثبٌؽ ٰڅ ؼـ

څ ؼلاڌٷ ټػشٹ٧ اق خٽٹڅ ټڃ١٬ڍز خ٥فا٨ڍبڌڋ ٍٰڃـ ڂټفقچب، ټڍكاپ ټفقچب، وبقټبڀؽچڋ اټڃـ ټفقڀٍڍځبپ ١٨بٶ اوز. ټفقثبڀڋ ثځب ث

ٍٰڃـچبڊ چٽىبڌڅ ڂ ټڃ١٬ڍز وڍبوڋ ڂ ڀٝبټڋ ٍٰڃـ ؼـ ټځٙ٭څ ؼـ قټفڄ ڊ ـٌشڅ چبڊ دفٰبـ ڂ ټٝٹڃٺ ڀبخب ٬فاـ ؼاـؼ. ټڃ١٬ڍز 

ڂ ټػب٘فار ثبٌؽ، ٸؿا ڀڍفڂچبڊ  ټځٙ٭څ ڂچٽسځڍٿ ټڃ١٬ڍز ؼـڂڀڋ اڌفاپ ثب٠ث ٌؽڄ سب ټفقچبڊ اڌٿ ٍٰڃـ سطز اثف اڀڃاٞ چدڃٺ چب 

ټفقثبڀڋ خكء دف زبٸً سفڌٿ  ؼـ ـوشڅ چبڊ ڀبخب چىشځؽ. چفٴڃڀڅ سڇؽڌؽ ڂ سفؼؼ ټفقڊ ڂ ضٽٹڅ اق خبڀت ؼٌٽٿ ڂ اٌفاـ ټىشٹكٺ 

خب ثڅ خبڌڋ ڂ ضفٰز ؼـ ټځب٫٘ دٍز ټفق غڃاچؽ ثڃؼ. اق ٘ف٨ڋ ؼڌٵف ڌٱڋ اق اچؽا٦ اِٹڋ ټفقثبڀڋ خٹڃٴڍفڊ اق سفؼؼچبڊ ټػفة 

بؾ چف ڀڃٞ ٠ٽٹٱفؼ ثفاڊ خٹڃٴڍفڊ اق ټىبئٷ ڌبؼ ٌؽڄ ثڅ ټځٝڃـ سأټڍٿ اټځڍز ټفقڊ، اٸ٭بء ٬ؽـر ؼـ ټفقثبڀڋ، ض٩ٛ اوز. اسػ

چب ثىڍبـ ٰبـآټؽ غڃاچؽ ثڃؼ. ـ٠ؽ سٱځڍٱڋ اوز ثب اسٱب ثڅ س٥ڍڍفار ڀڍفڂڊ اڀىبڀڋ، خٹڃٴڍفڊ اق سفؼؼ اٌفاـ ڂ چفٴڃڀڅ ؼـٴڍفڊ ثب آپ

ڊ ټفقڊ دفڂاق ؼاؼڄ غڃاچؽ ٌؽ. ضفٰز اڊ سڍكثڍٿ ثف ٨فاق ټځٙ٭څڌٿ ٌٱٷ ٰڅ دفڀؽڄاٸٱشفڂټ٥ځب٘ڍىڋ زٍٻ دفڀؽٴبپ سڍكثڍٿ ثؽ

زٍٻ دفڀؽڄ س٥ڍڍفار اٸٱشفڂټ٥ځب٘ڍىڋ ـا ؼـ دڋ غڃاچؽ ؼاٌز ٰڅ ٬بثٷ ثجز ڂ ـِؽ غڃاچؽ ثڃؼ. سطفٮ ؼٌٽٿ ؼـ ټځٙ٭څ سڃخڅ 

ب٘ڍىڋ زٍٻ دفڀؽڄ  ٬بثٷ ټڃ١٬ڍز ڌبثڋ ٰځؽ ثڅ ڀطڃڊ ٰڅ اڌٿ ضفٰبر ثب ٠ځبڌز ثڅ س٥ڍڍفار اٸٱشفڂټ٥ځدفڀؽڄ ـا ثڅ غڃؼ خٹت ټڋ

غڃاچؽ ثڃؼ ڂ ثؽڌٿ ِڃـر ټفقثبڀبپ اق سطفٮ ؼٌٽٿ ڂ ټطٷ ؼ٬ڍ٫ آپ ثب ٠ځبڌز ثڅ ټڃ١٬ڍز ڂ ټٱبپ دفڀؽڄ، ټٙٹٟ غڃاچځؽ ٌؽ. 

ثبٌؽ. ثب اسٱب ثڅ سٱځڍٯ ـ٠ؽ اڌٿ سٱځڍٯ ڀڍبقټځؽ ثفـوڋ ـ٨شبـٌځبوڋ دفڀؽڄ، ثفـوڋ ٨ڍكڌڃٸڃلڌٯ زٍٻ دفڀؽڄ ڂ سفثڍز آپ ڀڍك ټڋ

ڌبثڋ ؼٌٽٿ وبقڊ آپ ٰڅ ؼـ اڌٿ دمڂچً اـائڅ ٌؽڄ، ټفقچبڊ ٍٰڃـ ثڅ ڀطڃڊ ثڇڍځڅ سف اق ٴؿٌشڅ ـِؽ غڃاچځؽ ٌؽ ڂ ټٱبپټؽٶ ڂ

 چبڊ ٨فاټفقڊ ڀڍك ثڅ ٌٱٹڋ خؽڌؽ ټٽٱٿ غڃاچؽ ثڃؼؼـ وفقټڍٿ

 

 ټفقثبڀڋ، ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ زٍٻ، دفڀؽڄ سڍكثڍٿ، ټڃ١٬ڍز ڌبثڋّا:  ولیذ ٍاشُ.
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Abstract  

 

Border guards has the most difficult job among the NAJA forces which they stand for grounding a lot of  

borders, and somehow organizing related manners of nearby citizens. This turns in to one heck of tough job in 

accordance with the geographic situation, level of Boundaries, neighbor countries and political position in the 

area. In sight of all these events developing a so called method just to maintain the security of the border lands, 

inducing power to the guarding system, protecting manpower and avoiding unwanted crossings from the border, 

will be most helpful. RAD is a technique based on the changes in the electromagnetic field in eyes of a sharp-

eyed bird in a way that the mentioned bird will be willingly fly above border lands. As soon as the bird sees 

something it's attention will be caught and his eye will focus on the physical movement and this will lead in to a 

monitorable shift in the electromagnetic field produced by the birds eye. by analyzing this change and 

considering the coordinates and the position of the bird we will be able to locate enemy movment. In other 

words we will simply be aware of any movements in our essential border spots just by recording and checking 

the data collected from the bird and it's eye electromagnetic changes. RAD is also depending on training the bird 

and knowledge of its behavior and eye physiology. By what we represent in this study which mostly is about 

how to monitor and analyze the electromagnetic field from the bird eye, we will have enhanced border guarding. 

          

 

Keywords: Border guarding, Electromagnetic field of the eye, Sharp-eyed bird, Locating.
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ّای الىترٍهغٌاعیسی تا استفادُ از الیاف ضذاهَاج حفاظت ٍ ایوٌی در تراتر هیذاى  

2ځؽ،  ٨ب٘ٽڅ ٥٨*1اٸڇڅ ٥٨ځؽ  

 
 ٰبـٌځبن اـٌؽ ټڇځؽوڋ ثف٪ )ټػبثفار( ؼاڀٍٵبڄ ٌڇڍؽ ثڇٍشڋ 1

 ؼاڀٍدڃ ٰبـٌځبوڋ دفوشبـڊ ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخب2

چبڊ چبڊ ټؽـپ ؼـ اٰثف ِځبڌٟ ڂ ټڃاخڇز ا٨فاؼ ؼـ ټ١فْ ټڍؽاپؼـ خڃاټٟ اټفڂق ثب اوش٩بؼڄ اق سٱځڃٸڃلڊهمذهِ: 

ِڃـر ڌٯ ټىئٹڅ خؽڊ اچٽڍز ٨فاڂاڀڋ چبڊ ڀبٌڋ اق اڌٿ اټڃاج ثڅثًاٸٱشفڂټ٥ځب٘ڍىڋ، ټىئٹڅ اڌٽځڋ ڂ ض٩بٜز ؼـ ټ٭بثٷ سب

چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ثف ثؽپ اڀىبپ ټڃـؼ ثفـوڋ ٬فاـ ٴف٨شڅ اوز ڂ ڌب٨شڅ اوز. ؼـ اڌٿ ټٙبٸ١څ، غٙفار ڀبٌڋ اق ټڍؽاپ

 چب ثف اڀىبپ اـائڅ ٴٍشڅ اوز. دڍٍځڇبؼاسڋ ثڅ ټځٝڃـ ٰبچً اثفار اڌٿ دفسڃ ڂ ض٩بٜز اق آپ

-دفؼاقڌٻ ٰڅ ثب ثٱبـٴڍفڊ ـٌشڅ٘ڃـ غبَ ثڅ اـائڅ اٸڍب٦ ٔؽاټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ټڋؼـ اڌٿ دڍٍځڇبؼار ثڅ رٍش ّا:هَاد ٍ 

ڊ ٠ىٷ ڂ .....( ؼـ ثڍٿ سبـ ڂ دڃؼچبڊ دبـزڅ، ٌٱٷ ٌبڀڅِڃـر ټش٭بٟ٘، ًٌ ٔٹ١ڋ چبڌڋ ثڅچبڊ آٸڃټڍځڍڃٺ ثڅ اٌٱبٶ ټػشٹ٧) ثڅ

چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ڂ ض٩بٜز اق اڌٿ اټڃاج چبڊ ټػشٹ٧ ؼـ ثفاثف سبثًـ ثب٨زٌٱٷ ٴف٨شڅ اوز. ؼـ اڀشڇب ثڅ ټ٭بڌىڅ ـ٨شب

 دفؼاغشڅ ٌؽڄ اوز.

ؼـ ٨ٕبڊ آقاؼ ٠جڃـ ٰبټٷ وڍٵځبٶ اٸٱشفڂټ٥ځب٘ڍىڋ ـا غڃاچڍٻ ؼاٌز. ؼـ ضبٸز سبـچبڊ ٨ٹكڊ ټش٭بٟ٘ ڂ ٌبڀڅ قڀجڃـڊ  ًتایح:

ٌڃؼ ثؽڌڇڋ اوز ٰڅ سفڊ ټڋټٙٹڃة S21ف ثڅ ـوڍؽپ ثڅ ٌڃؼ ٰڅ اوش٩بؼڄ اق سبـچب ثڅ ٨فٺ ٌبڀڅ قڀجڃـڊ ټځدڀٍبپ ؼاؼڄ ټڋ

سڃاپ ثڅ ض٩بٜز ټ١ځبڊ اڌٿ اوز ٰڅ وڍٵځبٶ ثڍٍشفڊ ثبقٴٍز ؼاؼڄ ٌؽڄ اوز ڂ ټڋٰٽشف ثبٌؽ ثڅ dBثفضىت  s21  چفزڅ 

 ثڇشفڊ ؼوز ڌب٨ز.

شٹ٧ ؼـ ثڍٿ سبـ ڂ دڃؼچبڊ چبڊ آٸڃټڍځڍڃٺ ثڅ اٌٱبٶ ټػاٸڍب٦ ٔؽاټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ  ٰڅ ثب ثٱبـٴڍفڊ ـٌشڅ ًتیدِ گیری:

سڃاپ اق اڌٿ اٸڍب٦ ثڅ ٠ځڃاپ ټطب٨ٛ اوش٩بؼڄ دبـزڅ، ټځدف ثڅ ثبقٴٍز ټڃج اٸٱشفڂټ٥ځب٘ڍىڋ سبثڍؽڄ ٌؽڄ ثڅ آپ ټڋ ٌڃؼ ڂ ټڋ

ڊ ٠ىٷ ؼـ ثڍٿ سبـ ڂ ٌٱٷ ٌبڀڅچبڌڋ ثڅچبڊ ٨ٹكڊ ثڅ ٨فٺ ًٌ ٔٹ١ڋٰفؼ. ٘ج٫ ثفـوڋ ثڅ ٠ٽٷ آټؽڄ ثب ثٱبـٴڍفڊ ـٌشڅ

ضبٸشڋ اوز ٰڅ سبـچبڊ ٨ٹكڊ ؼـ ثڍٿ سبـ ڂ دڃؼ دبـزڅ چٽبڀځؽ اٸڍب٦ ثڅ ثبقٴٍز ثڍٍشف وڍٵځبٶ ڀىجز ثڅ دڃؼچبڊ دبـزڅ ټځدف

-ٌٱٷ ٌبڀڅچبڌڋ ثڅچبڊ ٨ٹكڊ ثڅ ٨فٺ ًٌ ٔٹ١ڋٌڃؼ(. ٸؿا اوش٩بؼڄ اق ـٌشڅِڃـر ٠بٺ اوش٩بؼڄ ټڋاڀؽ) ٰڅ ثڅټش٭بٟ٘ ٬فاـ ٴف٨شڅ

 .ـا ثڅ اـټ٥بپ آڂـؼ سڃاڀؽ ټطب٨ٝز ثڍٍشفڊڊ ٠ىٷ ؼـ ثڍٿ سبـ ڂ دڃؼچب ټڋ

  چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ، اٸڍب٦ ٔؽاټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ، ض٩بٜز اق اټڃاج: ټڍؽاپولیذ ٍاشُ
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Introduction: in the present communities by using of modern technologies in the most industries and exposing 

people exposed to Electromagnetic fields, safety issues and protection of radiation caused by this waves, is very 

important.  

materials and methods: In this survey has been studied the dangers of Electromagnetic fields on human bodies 

and suggestions has been presented for decreasing effects of radiation and protection of them on human. In this 

suggestions spatially has been presented electromagnetic anti-wave fibres that use of aluminium strings in 

different shape such as crossover, honey comb and … between fabric clothes. Finally different tissue behaviours 

has been compared against Electromagnetic radiation and protection of them.      

Results: In the free space, we will have the full passage of the electromagnetic signal. In the case of Crossover 

metal cords and Honeycomb, it is shown that the use of warps in the shape of the Honeycomb leads to a better 

rate for S21. Obviously, the lower the s21 in dB, the more the signal is returned and better protection can be 

achieved. 

Discussion and conclusion: Electromagnetic anti-wave fibers that are used in various shapes (cross-shaped, 

hexagonal, honey comb, etc.) Between the fabric and the tufts, it leads to the return of the electromagnetic wave 

and it can be used as a protection. According to the study, the use of metal strings in the form of hexagons in the 

shape of a honey comb between the Fibers results in a greater return of the signal than the metal strings between 

the fabric like cross-fiber (Which is generally used). Therefore, the use of hexagonal forms in the form of honey 

combing between the fiber can bring more protection.                                                                                    

Key words: Electromagnetic fields, electromagnetic anti-wave fibres, protection of waves 

 

 

 

 

 

 

 

 

 

 

 

 



 هاها و چالشاولین کنفرانس ملی بیوالکترومغناطیس: فرصت

67 

 

 تاثیر هخرب اهَاج الىترٍهغٌاعیس  تر سلاهت اًساى

 

 3، ټڇفاپ ټ٭ؽٺ ٨ف 3، ټطٽؽاټڍٿ ٌفڌ٧ دڃـ 2، ڂضڍؽ ضڍؽـڊ*1ټطٽؽخڃاؼ ضڍؽـڊ

 

 ؼاڀٍدڃڊ ٰبـٌځبوڋ ٨ځبڂـڊ ا٘لا٠بر ولاټز، ؼاڀٍٱؽڄ دڍفادكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخب، سڇفاپ، اڌفاپ .1

 ٰبـٌځبن دفسڃ ٌځبوڋ ثڍٽبـوشبپ سأټڍٿ اخشٽب٠ڋ اٸجفق، اٸجفق، اڌفاپ .2

 ڍفادكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخب، سڇفاپ، اڌفاپؼاڀٍدڃڊ ٰبـٌځبوڋ ٠ٹڃٺ آقټبڌٍٵبچڋ، ؼاڀٍٱؽڄ د .3

 

 اټڃاج.اوز ا٨كاڌً ثڅ ـڂ اڀىبپ ولاټز ثف اٸٱشفڂټ٥ځب٘ڍه اټڃاج ټػفة آثبـ ټڃـؼ ؼـ چب ڀٵفاڀڋ ـڂقچب اڌٿهمذهِ: 

 .ٌڃڀؽ ټڋ سڃٸڍؽ اٸٱشفڌٱڋ ثبـؼاـ ؾـار ضفٰز سڃوٗ ٰڅ چىشځؽ اټڃاخڋ اٸٱشفڂټ٥ځب٘ڍىڋ

 ٘ڃـ ثڅ. ڌب٨ز غڃاچؽ ا٨كاڌً ١ٙ٬ب ټػفة اثفار اڌٿ ټڍكاپ ټڃثبڌٷ ـڂڊ ثف اڌځشفڀز ڂ ؼاؼڄ ڌؽخؽ چبڊ وفڂڌه اـائڅ ثب اټفڂقڄ

 اټڃاج ـا ټب دڍفاټڃپ ٘ف٨ڋ اق. ؼاـڀؽ ـا ثؽپ ؼـ ټڍٹڍٽشف 8 ټ١بؼٶ ڀ٩ڃؾڊ ٠ٽ٫ ټڃثبڌٷ 5G خؽڌؽ ڀىٷ ڀ٩ڃؾ ٠ٽ٫ ټڍكاپ ڀٽڃڀڅ

WIFI ض٩بٜز ثفاڊ ٰٻ ٰٻ ٰڅ اوز ـوڍؽڄ آپ ڂ٬ز ٰڅ ـوؽ ڋټ ڀٝف ثڅ ثځبثفاڌٿ .اڀؽ ڀٽڃؼڄ اضب٘څ ٴىشفؼڄ ِڃـر ثڅ ټكاضٻ 

 .ثڍبڀؽڌٍڍٻ سؽثڍفڊ ټكاضٻ اټڃاج اڌٿ ثفاثف ؼـ غڃؼ

ټ٭بٸڅ ثف  خڇز ؼوشڍبثڋ ثڅ اچؽا٦ ټڃـؼ ڀٝف ؼـ اڌٿ دمڂچً ، اق ـڂي ټفڂـڊ ثڇفڄ ٴف٨شڅ ٌؽڄ اوز. ټٙبٸتّا:  هَاد ٍ رٍش

ثبٌؽ ٰڅ ِبضت ڀٝفاپ ؼـ ضڃقڄ ولاټز ټڋ فڀشڋ ڂ ڀڍك اٜڇبـ ڀٝفٴف٨شڅ ٌؽڄ اق: ٰشبة چب، ټ٭بلار، ڀٍفڌبر ټ١شجف، ټځبثٟ اڌځش

 ټڃـؼ ڀ٭ؽ ڂ ثفـوڋ ڂ وذه سدكڌڅ ڂ سطٹڍٷ ٬فاـ ٴف٨شڅ اوز.

 قڌبؼڊ ٠ڃا٬ت ڂ اثفار ـاؼڌڃڌڋ ڂ ټبڌٱفڂڂڌڃ چبڊ ٨فٰبڀه ؼـ غّڃَ ثڅ اٸٱشفڂټ٥ځب٘ڍه ټڍبؼڌٿ ټ١فْ ؼـ ٬فاـٴڍفڊ: ًتایح

 اڌدبؼ ټٍٱلار خٽٹڅ اق. ؼچؽ ټڋ ٬فاـ اٸ١ٍبٞ سطز ـا ثؽپ چبڊ اـٴبپ سٽبٺ راثفا اڌٿ. ؼاـؼ ٠ٽڃټڋ ولاټز ڂ ثڇؽاٌز ـڂڊ

 ضب٨ٝڅ، ڂ غڃاة ؼـ اغشلاٶ آٸكاڌٽف، ٠ّجڋ، چبڊ ثڍٽبـڊ اڂسڍىٻ، ڀبثبـڂـڊ، وف٘بپ، اڀڃاٞ ثفڂق اضشٽبٶ ا٨كاڌً ثڅ سڃاپ ټڋ ٌؽڄ

 خٽٹڅ اق اڌٽځڋ وڍىشٻ ٠ٽٹٱفؼ س٥ڍڍف ،(DNA س١ٽڍف ـڂڀؽ ؼـ اغشلاٶ ٰفڂټبسڍٿ، س٥ٹڍٛ ،DNA چبڊ آوڍت) لڀڋ وٽڍز اثفار

 . ٰفؼ اٌبـڄ ٠فڂ٬ڋ ڂ ٬ٹجڋ اثفار اق ثفغڋ ڂ خځڍٿ و٭ٗ اٸشڇبثڋ، چبڊ دبوع ڂ ضىبوڍز ا٨كاڌً

 سڃخڅ ټڃـؼ ـا قڌف ټڃاـؼ سڃاپ ټڋ ٴؿاـڀؽ ټڋ ثؽپ ـڂڊ ثف اٸٱشفڂټ٥ځب٘ڍىڋ اټڃاج ٰڅ ـا ټػشٹ٩ڋ اثفارتحث ٍ ًتیدِ گیری: 

 اضشٽبٶ ا٨كاڌً،و٩ڍؽ ٴٹجڃٶ سڃٸڍؽ ٨فآڌځؽ ؼـ اغشلاٶ ثب ثؽپ اڌٽځڋ وڍىشٻ ـڂڊ ثف ٱشفڂټ٥ځب٘ڍىڋاٸ اټڃاج ټػفة سبثڍف :٬فاـؼاؼ

 ؼاټځڅ ټڍكاپ ڂ ڀڃٞ ثڅ ثىشڅ ڋشڂـاث دبـاټشفچبڊ ڂ لڀشڍٯ ؼـ س٥ڍڍف ، ثؽپ ټػشٹ٧ چبڊ ثب٨ز ثڃؼپ ټ١فْ ؼـ ثب وف٘بپ ثڅ اثشلا

 ٧١ٔ، ټ٥ك  EEG ڂ ٬ٹت اٸٱشفڌٱڋ چبڊ وڍٵځبٶ ټبڀځؽ ؽپث ؼاغٹڋ چبڊ اڀؽاٺ اٸٱشفڌٱڋ چبڊ وڍٵځبٶ ؼـ اغشلاٶ،   س١ٍٍٟ

 ٠ٽڃټڋ ڂ اغشلاٶ ؼـ ضب٨ٝڅ 

 ،  WIFIاٸٱشفڂټ٥ځب٘ڍه ،وف٘بپ ،  ّا: ولیذ ٍاشُ

 

 

 

 

 



 هاها و چالشس: فرصتاولین کنفرانس ملی بیوالکترومغناطی 

68 
 

 تَلیذ دارٍ تِ ووه رخیرُ سازی خَاظ دارٍیی در آب خالع

 

*ضٽڍؽدڃـټطٽؽ
 1چبؼڌبپ ټطٽؽ ،1

 اڌفاپ ا٩ِڇبپ، ِځ١شڋ ؼاڀٍٵبڄ ،٨ڍكڌٯ ڊ ؼاڀٍٱؽڄ 1

 

 سفڌٿ ټڇٻ اق ڌٱڋ .اڀؽ ثڃؼڄ ثٍف قڀؽٴڋ ؼـ وبق وفڀڃٌز ڂ ټڇٻ ټڃٔڃٞ ؼڂ ،((ؼـټبپ)) ڂ ((ثڍٽبـڊ)) ڊ ټىئٹڅ ،ٰځڃپ سب ؼڌفثبق اق :ذهِهم

 ٰڅ چىشځؽ آپ اق ضبٰڋ ٌؽڄ اڀدبٺ چبڊ آقټبڌً .اوز قڀؽڄ ټڃخڃؼار DNA ،((ؼـټبپ ڂ ثڍٽبـڊ چبڊ اڀؽـٰځً)) ثفـوڋ ؼـ ٠ڃاټٷ

 اټڃاج اڊ AND چف ،ٴؿٌشڅ آپ اق .ٰځؽ ټڋ وبٟ٘ اٸٱشفڂټ٥ځب٘ڍىڋ اټڃاج غڃؼ اق ،ؼٌڃ ضٷ غبٸُ آة ؼـDNA  ڂ٬شڋ

 اٸٱشفڂټ٥ځب٘ڍىڋ غڃاَ ،ٰځڍٻ ـ٬ڍ٫ ـا آة اڌٿ اٴف ضشڋ ٰڅ اوز اڌٿ اچٽڍز ضبئك ڊ ڀٱشڅ .ؼاـؼ ـا غڃؼي غبَ اٸٱشفڂټ٥ځب٘ڍىڋ

 .ٰفؼ غڃاچؽ ض٩ٛ ـا غڃؼ

 غڃاَ ٌفاڌٙڋ، سطز ،ٌڃؼ ـ٬ڍ٫ (غبٸُ آة ٰفؼپ أب٨څ ٰٽٯ ثڅ) ٝفڀ ټڃـؼ ټطٹڃٶ ڂ٬شڋ ٰڅ ـوؽ ټڋ ڀٝف ثڅ :ّا رٍش ٍ هَاد 

 (DNA ټثٷ) اڊ ټبؼڄ ،اڂٶ ٜف٦ ؼـاثبٌڍٻ ؼاٌشڅ آة ٜف٦ ؼڂ ٰڅ ٰځڍٻ ٨فْ .ٌؽ غڃاچؽ ڀڃڌىڋ ثبق خؽڌؽ غبٸُ آة ؼـ اڂٸڍڅ ټطٹڃٶ

 ټڋ ٬فاـ DNA آپ ځب٘ڍىڋاٸٱشفڂټ٥ چبڊ وڍٵځبٶ ټ١فْ ؼـ ـا آپ ٨٭ٗ ڂ ٰځڍٻ ڀٽڋ ضٷ اڊ ټبؼڄ چڍر ؼڂٺ ٜف٦ ؼـ .ٰځڍٻ ټڋ ضٷ

 .[1 ]ؼچځؽ ټڋ ڀٍبپ غڃؼ اق ټٍبثڇڋ غڃاَ ٰڅ ٌڃؼ ټڋ ټٍبچؽڄ ،ٴڍفڀؽ ٬فاـ ثفـوڋ سطز آة ٜف٦ ؼڂ اڌٿ ڂ٬شڋ .ؼچڍٻ

 ٌؽڄ ـ٬ڍ٫ ثىڍبـ اٴف ضشڋ ،ٰځؽ ؼاـڊ ڀٵڅ غڃؼ ؼـ ـا ضب٨ٝڅ اق ڀڃ٠ڋ سڃاڀؽ ټڋ غبٸُ آة ٰڅ چىشځؽ آپ اق ضبٰڋ ثبلا سط٭ڍ٭بر :ًتایح

 >.2=ثبٌؽ وبقڊ ؾغڍفڄ ٬بثٷ ؾغڍفڄ آة ؼـ ڀڍك ؼاـڂچب ؼاـڂڌڋ غڃاَ ثٹٱڅ ،AND سځڇب ڀڅ ٰڅ ؼچؽ ټڋ اخبقڄ آة ټڇٻ غبِڍز اڌٿ .ثبٌؽ

 ِڃـر ثڅ ـا ا٘لا٠بر ٰڅ) ؼوشٵبچڋ ٰٽٯ ثڅ سڃاڀؽ ټڋ ثبٌؽ، ڀؽاٌشڅ ؼوشفوڋ ؼاـڂ ثڅ ٰىڋ اٴف ٌڍڃڄ، ثؽڌٿ :گیری ًتیدِ ٍ تحث

 اٸٱشفڂټ٥ځب٘ڍىڋ اټڃاج ٰڅ اوز ٰب٨ڋ ټثبٶ، ٠ځڃاپ ثڅ .ٰځؽ سڃٸڍؽ ؼاـڂ آپ چبڊ ڂڌمٴڋ ثب آثڋ ،(ٰځؽ ټڋ ڂاـؼ آة ؼـ اٸٱشفڂټ٥ځب٘ڍىڋ

 ټڋ ـڂي اڌٿ ثب .ٰځڍٻ اڌدبؼ غبٸُ آة ؼـ ـا ؼاـڂ غڃاَ ٌؽڄ، ڀبټجفؼڄ ؼوشٵبڄ ٰٽٯ ثڅ وذه ثؽاڀڍٻا ـا آوذفڌٿ ټطٹڃٶ اق ٌؽڄ وبٟ٘

 >.1= ـوبڀؽ (پخڇب اق ټٱبڀڋ چف ؼـ) ثڍٽبـ ؼوز ثڅ وف٠ز ثبلاسفڌٿ ثب ـا ؼاـڂ سڃاپ

 ؼاـڂ اڀش٭بٶ آة، ڊ ضب٨ٝڅ اٸٱشفڂټ٥ځب٘ڍىڋ، اټڃاج سبثً ؼـټبپ، ڂ ثڍٽبـڊ ؼاـڂ، سڃٸڍؽ :ّا ٍاشُ ولیذ
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Introduction: From ancient times, the issues of ((disease)) and ((treatment)) have been two of the most 

important and landmark issues in human life. One of the most important factors in the investigation of ((disease 

and treatment interactions)) is the DNA of living being. Experiences have shown that when DNA is dissolved in 

pure water, it emits electromagnetic waves. Moreover, each kind of DNA has its own electromagnetic wave. 

The important point is if this water is diluted, it will retain its electromagnetic properties. 

Methods and Materials: Under the circumstances, when the solution diluted (with the help of the addition of 

pure water), the properties of the initial solution will be written in the new pure water. Suppose we have two 

bottles of water; in the first container, we dissolve the material (like DNA). In the second bottle, we do not 

dissolve any material, and we only expose it to the electromagnetic signals of that material. When these two 

water containers are examined, it is observed that they exhibit similar properties [1].  

Results: The above research suggests that pure water can hold some kind of memory, even if it is very diluted. 

This important water feature allows not only DNA but also pharmaceutical properties of drugs to be stored in 

storage water [2]. 

Discussion and Conclusion: In this way, if someone has access to the drug, he can produce the water with the 

properties of the drug with the help of a device (which employs information electromagnetically in water). For 

example, it’s enough to know the electromagnetic wave emitted from the aspirin solution; then we create the 

properties of the drug in pure water by the device. With this method, the drug can be transferred to the patient at 

the highest speed (anywhere in the world). 

 

Keywords: Drug Manufacturing, Disease and Treatment, Electromagnetic Emitting, Water Memory, Drug 

Transferred 
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IRON OXIDE MAGNETIC NANOPARTICLES AS HYPERTHERMIC AGENTS IN RADIO 

FREQUENCY-ASSISTED CANCER THERAPY FOR MCF-7 CELLS 
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Abstract 

 

Radiofrequency (RF)-assisted cancer therapy is reputed in the medical field as its safety, tissue penetrating and 

tumor destructive cancer treatment. Application of iron oxide magnetic nanoparticles (IOMNPs) as 

hyperthermic and responsive agents in the mentioned procedure will assure a non-invasive approach, much 

better thermal ablation and drug delivery to tumors. Here we address how the RF generator aims to produce 

ideal and non-hazardous radio waves frequency with a variable power to have efficient non-cytotoxicity to the 

targeted MCF-7 cancer cells and turn them into apoptotic bodies. 

 

Key words: Radio Frequency-Assisted Cancer Therapy, Iron Oxide Magnetic Nanoparticles, MCF-7 Cancerous 

Cell, Hyperthermia 
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 هثتلا تِ اختلال افسردگی( در تیواراى rTMS تررسی اثر تخطی تحریه هىرر هغٌاعیسی فرالطری )

 ٩٠2ز آ٨ب٬ڋ، *1دفڌىب ١ٌجبپ قاؼڄ

ؼاڀٍدڃڊ ٰبـٌځبوڋ دفوشبـڊ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ آخب، ؼاڀٍٱؽڄ دفوشبـڊ، ٠ٕڃ ٰٽڍشڅ سط٭ڍ٭بر ؼاڀٍدڃڌڋ،  -1
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اغشلاٶ ا٨ىفؼٴڋ اوبوڋ ڌٱڋ اق اِٹڋ سفڌٿ ٠ڃاټٷ اق ٰبـا٨شبؼٴڋ ؼـ وفاـ خڇبپ اوز ثڅ ٘ڃـڊ ٰڅ ١ٌبـوبٶ  همذهِ:

اوز.ـڂي چبڊ ټػشٹ٩ڋ  "ا٨ىفؼٴڋ ِطجز ٰځڍٻثڍبڌڍؽ ؼـ ټڃـؼ "( WHOڄ.ي( وبقټبپ خڇبڀڋ ثڇؽاٌز)1396ټڍلاؼڊ)2017

ثفاڊ ټؽڌفڌز ڂ ؼـټبپ اڌٿ ثڍٽبـڊ ثڅ ٰبـ ټڋ ـڂؼ ٰڅ ڌٱڋ اق اڌٿ ـڂي چب اوش٩بؼڄ اق ٨ځبڂـڊ سطفڌٯ ټ٥ځب٘ڍىڋ ټ٥ك ټڋ ثبٌؽ. 

( ؼـ ثڍٽبـاپ ټجشلا ثڅ اغشلاٶ ا٨ىفؼٴڋ rTMSچؽ٦ دمڂچً ضبٔف ثفـوڋ اثف ثػٍڋ سطفڌٯ ټٱفـ ټ٥ځب٘ڍىڋ سفاڀه ٰفاڀڍبٶ)

 وز.ا

اڌٿ ټ٭بٸڅ اق ڀڃٞ ټفڂـڊ ثڃؼڄ ڂ ؼـ سؽڂڌٿ آپ اق خىىشدڃچبڊ اڌځشفڀشڋ ؼـ دبڌٵبڄ چبڊ ټ١شجف ٠ٹٽڋ اق خٽٹڅ  هَارد ٍ رٍش ّا:

Google scholar, SID, pubmed, scopus  2007ڂ ټٙبٸ١بر ٰشبثػبڀڅ اڊ ؼـ ٰشت ڂ ټ٭بلار ٠ٹٽڋ ټځشٍف ٌؽڄ ؼـ وبٶ چبڊ 

 اوش٩بؼڄ ٌؽڄ اوز. 2017سب

ټ٥ك اڀىبپ ټڋ سڃاڀؽ ثڅ ٘ڃـ ټٙٽئٿ ثڅ ِڃـر ٤ڍف سڇبخٽڋ ثڅ ڂوڍٹڅ ڊ ټڍؽاپ چبڊ ټ٥ځب٘ڍىڋ ٬ڃڊ سطفڌٯ ٴفؼؼ.  یافتِ ّا:

اڌٿ ټڍؽاپ چب ټڃخت ثفڂق ڌٯ خفڌبپ ؼـ ثب٨ز چبڊ سطز سطفڌٯ ټڋ ٴفؼؼ ٰڅ ټځدف ثڅ سطفڌٯ ڀڃـڂپ چبڊ ټ٥كڊ ټڋ 

خٽڋ اوز ٰڅ اق ٘فڌ٫ اـوبٶ دبٸه چبڊ ټ٥ځب٘ڍىڋ ٌڃؼ.سطفڌٯ ټٱفـ ټ٥ځب٘ڍىڋ سفاڀه ٰفاڀڍبٶ ڌٯ ٌڍڃڄ ڊ اڌٽٿ ڂ ٤ڍف سڇب

١٨بٸڍز ٬ٍفڊ،ڀبضڍڅ ڊ ټڃـؼ سطفڌٯ ـا ټشأثف ټڋ وبقؼ ڂ ثب اڌدبؼ س٥ڍڍفاسڋ ؼـ وٙص ٴٹڃٰك ڂ ١٨بٸڍز اڀش٭بٶ ؼچځؽڄ چبڊ ٠ّجڋ 

 ټڃخت سأسڍف ؼـ اڌٿ ڀبضڍڅ ټڋ ٌڃؼ.

وجت ٰبچً ٠لائٻ ا٨ىفؼٴڋ ڂ ثڅ ؼڀجبٶ آپ ثڅ ٘ڃـ ټ١ځب ؼاـڊ  rTMSثب سڃخڅ ثڅ ڌب٨شڅ چبڊ ټٙبٸ١بر  تحث ٍ ًتیدِ گیری:

 اټڍؽ ثڅ قڀؽٴڋ ڂ ٰڍ٩ڍز قڀؽٴڋ ثڍٽبـاپ ټجشلا ثڅ اغشلاٶ ا٨ىفؼٴڋ ټڋ ٌڃؼ.

 اغشلاٶ ا٨ىفؼٴڋ، سطفڌٯ ټٱفـ ټ٥ځب٘ڍىڋ ٨فا٬ٍفڊ. ولوات ولیذی:
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Introduction: Major depressive disorder is one of the main cause of disability around the world, so that the 

WHO
'
s motto of 2017 is "Let

'
s Talk about Depression". Different methods of management and treatment which 

is the use of magnetic stimulation technology in the brain.  
The purpose of this study was to investigate the effect of repetitive transcranial magnetic stimulation (rTMS) in 

patients with depressive disorder. 
Materials and Methods: This is a review article. Data was collected from authentic databases such as Google 

Scholar, PubMed, SID, Scopus and library studies in books and scientific papers that published between 2007 to 

2017.  
Result: The human brain can be safely non-invasive by strong magnetic fields. These fields cause a flow in 

stimulated tissues that triggers brain neurons. 
Repetitive transcranial magnetic stimulation is a safe and non-invasive method that, by sending cortical activity 

magnetic pulses, affects the stimulated region and causes changes in the level of glucose and the activity of 

neurotransmitters in the area.  
Discussion and Conclusion: According to the findings of the study, rTMS Significantly reduced the symptoms 

of depression and consequently increased life expectancy and quality of life in patients with depressive disorder.  
Keywords: Depression disorder, Repetitive Transcranial Magnetic Stimulation.    
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 سویت تافت تستیس: هغالعِ ی هرٍریالىترٍهغٌاعیس تر  رادیَفرواًسی تاثیر اهَاج

 3، آـټڍٿ اٸڅ ڂـؼڊ1*، ٨فٌشڅ ٘بٸت دڃـ اټڍفڊ 2،  ـٔب ټفاؼدڃـ 1ټڍشفا ٌٱفڊ

 

بڄ ٠ٹڃٺ ٴفڂڄ ٠ٹڃٺ سٍفڌص ڂ قڌىز ٌځبوڋ وٹڃٸڋ، ټفٰك سط٭ڍ٭بر ثڍڃٸڃلڊ وٹڃٸڋ ڂ ټٹٱڃٸڋ، ؼاڀٍٱؽڄ دكٌٱڋ وبـڊ، ؼاڀٍٵ 1

 دكٌٱڋ ټبقڀؽـاپ، اڌفاپ
 ٴفڂڄ ټڇځؽوڋ دكٌٱڋ، ټڃوىڅ آټڃقي ٠بٸڋ ٤ڍف اڀش٩ب٠ڋ ـڂقثڇبپ، وبـڊ، اڌفاپ 2
 ٴفڂڄ ـاؼڌڃٸڃلڊ، ؼاڀٍٱؽڄ دڍفادكٌٱڋ،ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ ټبقڀؽـاپ، وبـڊ، اڌفاپ 3

 

( ؼـ ټطاؽڂؼڄ ٨فٰبڀىاڋ   RF-EMR) ( اټڃاج ـاؼڌڃ٨فٰبڀىاڋ اٸٱشفڂټ٥ځاب٘ڍه  Wi-Fiسٹ٩ٿ چبڊ چٽفاڄ ڂ سٱځڃٸڃلڊ چبڊ ڂاڌفٸه )

ټٵبچفسك سڃٸڍؽ ټڋ ٰځځؽ، ٰڅ ثب دڍٍف٨ز سٱځڃٸڃلڊ ٬فاـ ٴف٨شٿ ؼـ ټ١فْ اڌٿ اټڃاج ثػاً ٤ڍاف ٬بثاٷ     2400ڂ   1800سب   850

ټٍػُ ٌاؽ ثب٨از چابڊ     (. ٘ج٫ ټٙبٸ١بر ټش١ؽؼ  ؼـ غّڃَ سبثڍفار اڌٿ اټڃاج1اخشځبة قڀؽٴڋ ـڂقټفڄ اڀىبپ چب ٌؽڄ اوز)

ؼـِؽ اڌٿ اټڃاج ـا خؿة ټڋ ٰځځؽ. ڌٱڋ اق اڌٿ ثب٨ز چبڊ ضىبن، ٴڃڀبؼچبڊ خځه ټاؿٰف   70سب  50ؽڂؼ ټػشٹ٧ ثؽپ اڀىبپ ض

ټڋ ثبٌځؽ.  ثڅ خڇز ٬فاـ ؼاؼپ سٹ٩ٿ چٽفاڄ ؼـ خڍت ڌب ٬فاـ ؼاؼپ ٸخ سبح ؼـ وٙڃش ڀكؼڌٯ ثڅ سىشڍه ؼـ ټ١افْ آواڍت ټاڋ    

قڂخڍٿ ـا سطز سبثڍف ٬فاـ ټڋ ؼچؽ ڂ ڀڍٽڋ اق اڌٿ اغاشلاٶ  ؼـِؽ اق  15ثبٌځؽ. اق ٘ف٦ ؼڌٵف، ڀبثبـڂـڊ ث١ځڃاپ ڌٯ اغشلاٶ ـاڌح، 

(. چؽ٦ ټٙبٸ١څ ټفڂـڊ ضبٔف ثفـوڋ سبثڍف اڌٿ اټڃاج ثف دبـاټشفچبڊ اوذفٺ ڂ ثب٨از  2،3ڀشڍدڅ ڀبثبـڂـڊ ؼـ خځه ټؿٰف ټڋ ثبٌؽ)

ٺ اق ٬جڍٷ س١اؽاؼ،  سىشڍه ڂ ؼـ ڀشڍدڅ ٠ٹٷ ڀبسڃاڀڋ خځىڋ ؼـ خځه ټؿٰف ټڋ ثبٌؽ. ثفاوبن ټٙبٸ١بر ټػشٹ٧، دبـاټشفچبڊ اوذف

٬بثٹڍز قڀؽڄ ټبڀؽپ ڂ سطفٮ اوذفٺ ٰبچً ڌب٨شڅ ڂ ټڃـ٨ڃٸڃلڊ اوذفٺ سطز سبثڍف اټڃاج اٸٱشفڂټ٥ځب٘ڍه ڀڍك اق ضبٸز ڀفټبٶ غابـج  

اوذفٺ  اثف ثٵؿاـڀؽ.  ثڍٿ ټؽر قټبپ اوش٩بؼڄ اق اڌځشفڀاز ڌاب    DNAټڋ ٌڃؼ. چٽسځڍٿ ؼڌؽڄ ٌؽڄ ٰڅ اڌٿ اټڃاج ٬بؼـڀؽ ثف وبغشبـ 

٨بٰشڃـچبڊ ؾٰف ٌؽڄ اـسجبٖ ټىش٭ڍٻ ڂخڃؼ ؼاـؼ. ټٱبڀڍىٻ آوڍت ڀبٌڋ اق اټڃاج اٸٱشفڂټ٥ځب٘ڍه ا٨كاڌً ـاؼڌٱابٶ   سٹ٩ٿ چٽفاڄ ڂ

(.  ا٨كاڌً وٙص ټبٸڃپ ؼڊ آٸؽئڍاؽ ڂ ١٨بٸڍاز چابڊ آڀاكڌٻ دفاٰىاڍؽاڀز آڀشاڋ اٰىاڍؽاڀز ڂ        4چبڊ آقاؼ ؼاغٷ وٹڃٸڋ ټڋ ثبٌؽ)

ٕڅ آوڍت ڀبٌاڋ اق اواشفن اٰىاڍؽاسڍڃ ـا سبڌڍاؽ ټاڋ ٰځاؽ. چٽسځاڍٿ        ٰبچً وٙڃش ٰبسبلاق ڂ ٴٹڃسبسڍڃپ دفاٰىڍؽاق ؼـ ثب٨ز ثڍ

ـا ؼـ ثب٨ز ثڍٕڅ اثجبر ٰفؼ. چٽسځاڍٿ ثفغاڋ ټٙبٸ١ابر     DNAؼئڃٰىڋ ٴڃآڀڃقڌٿ سػفڌت  -20-چڍؽـڂٰىڋ -8ا٨كاڌً ټڍكاپ  

 ڀٍبپ ؼاؼڄ اڀؽ.   س٥ڍڍفار اڌٽڃڀڃچڍىشڃدبسڃٸڃلڌٯ ثڍٕڅ ـا ثف اثف اټڃاج اٸٱشفڂټ٥ځب٘ڍه ثف ثب٨ز ثڍٕڅ ڊ ـر چبڊ  ؼـ ضبٶ ـٌؽ

 اټڃاج ـاؼڌڃ٨فٰبڀىڋ، سىشڍه، دبـاټشف چبڊ اوذفٺ، اوشفن اٰىڍؽاسڍڃ ولیذ ٍاشُ:
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The Effect of Radiofrequency Electromagnetic Radiation on Testicular Toxicity: a review study 
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smart phones and wireless technologies(Wi-Fi) emit radiofrequency electromagnetic radiation(RF-EMR) from 

850 to 1800 MHz and 2400 MHZ, which the exposure to these radiations has become inevitable in everyday life 

of humans by technologies development (1). Base on various studies, about 50-70% of these radiations can be 

absorbed by various tissues. One of these sensitive tissues is the male genital tract (testes). Due to placing a cell 

phone in a pocket or placing the laptop at levels close to Testis, they are vulnerable to damage. On the other 

hand, infertility is a common disorder affecting 15% of couples, and half of this disorder is the result of male 

infertility. The purpose of this review is to investigate the effect of these radiations on sperm parameters and 

Testes tissue and, therefore, the causes of impotence in males. (2,3). According to various studies, sperm 

parameters such as number, viability and sperm motility have been reduced and sperm morphology is also 

affected by (RF-EMR). It has also seen that these radiations can affect the structure of sperm DNA. There is a 

direct relationship between the duration of using the Internet or the cell phone and the above mentioned factors. 

The mechanism of damage caused by (RF-EMR) the increased intracellular free radicals. Increasing levels of 

malondialdehyde and antioxidant peroxidant enzyme activity and reducing levels of catalase and glutathione 

peroxidase in testicular tissue confirm the damage caused by oxidative stress. An increase in the amount of 8-

hydroxy-20-deoxy-guanosine also demonstrated the destruction of DNA in testicular tissue. Also, some studies 

have shown immunohistopathologic changes in testis due to (RF-EMR) on testicular tissue in growing rats. 

Keywords: Radiofrequency radiation, Testis, sperm parameters, oxidative stress 
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  ارزیاتی چالطْای هَخَد در خػَظ تطعطعات الىترٍهغٌاعیس دول ّای تلفي ّوراُ در سغح ضْر هطْذ

 

 2،  ټطٽؽ ٌٽىبئڋ *1ا٥ِف ٌڇذفڊ 

 ڍٻ ټ٭فـار ڂ اـسجب٘بر ـاؼڌڃڌڋ ټځٙ٭څ ٌٽبٶ ٌف٪ اؼاـڄ ٰٷ سځٝ 1
  اؼاـڄ ٰٷ سځٝڍٻ ټ٭فـار ڂ اـسجب٘بر ـاؼڌڃڌڋ ټځٙ٭څ ٌٽبٶ ٌف٪ 2

 

چؽ٦ اق اڌٿ ټٙبٸ١څ ثفـوڋ زبٸٍڇبڊ ټڃخڃؼ ؼـ غّڃَ س١ٍ١ٍبر اٸٱشفڂټ٥ځب٘ڍه ؼٰٷ چبڊ سٹ٩ٿ چٽفاڄ اوز. س١ٍ١ٍبر 

ڂق ڀٵفاڀڋ ټفؼٺ اق آثبـ قڌبڀجبـ آپ ٌؽڄ اوز. اڌٿ ټ٭بٸڅ ثب اوشځبؼ ثڅ اٸٱشفڂټ٥ځب٘ڍه ټڃخڃؼ ؼـ ٌجٱڅ چبڊ سٹ٩ٿ چٽفاڄ، ثب٠ث ثف

ڀشبڌح اڀؽاقڄ ٴڍفڌڇبڊ اڀدبٺ  ٌؽڄ ؼـ اؼاـڄ ٰٷ سځٝڍٻ ټ٭فـار ڂ اـسجب٘بر ـاؼڌڃڌڋ ټځٙ٭څ ٌٽبٶ ٌف٪ ڂ ټ٭بڌىڅ آپ ثب 

ـ سڃوٗ ادفاسڃـچبڊ سٹ٩ٿ اوشبڀؽاـؼچبڊ اڌٽځڋ س١ٍٍٟ ټٹڋ ڂ ثڍٿ اٸٽٹٹڋ ټػب٘جڍٿ ـا ڀىجز ثڅ ـ٠بڌز اوشبڀؽاـؼچبڊ ټؿٰڃ

چٽفاڄ ټٙٽئٿ ڀٽڃؼڄ ڂ سڃخڅ آڀڇب ـا ثڅ ـ٠بڌز ثڇؽاٌز اٸٱشفڂټ٥ځب٘ڍه ؼـ اوش٩بؼڄ اق ٴڃٌڋ سٹ٩ٿ چٽفاڄ ڂ وبڌف ټڃٸؽچبڊ اټڃاج 

اٸٱشفڂټ٥ځب٘ڍه خٹت غڃاچؽ ڀٽڃؼ. چٽسځڍٿ ٠ڃاټٷ ټڇٻ ؼـ ا٨كاڌً ڀٵفاڀڋ ـڂضڋ ڂ ـڂاڀڋ ټشبثف اق ؼٰٷ چبڊ سٹ٩ٿ چٽفاڄ 

 .چٱبـچبڌڋ ثفاڊ ٰبچً اڌٿ ڀڃٞ ڀٵفاڀڍڇب اـائڅ ٴفؼڌؽڄ اوزثفـوڋ ٌؽڄ ڂ ـا

 

س١ٍ١ٍبر اٸٱشفڂټ٥ځب٘ڍه، ٌجٱڅ چبڊ سٹ٩ٿ چٽفاڄ، ولاټز خىٽڋ، ولاټز ـڂاڀڋ، ثڇؽاٌز اٸٱشفڂټ٥ځب٘ڍه، ّا:  ولیذ ٍاشُ

 اوشبڀؽاـؼ اڌٽځڋ س١ٍٍٟ.
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This paper, investigate the available challenges of harmful electromagnetic radiations of the BTSs of mobile 

networks. In this regards, with referring to the results of measurements carried out in the North East 

Communications Regulatory Authority, and comparison with the national and international radiation safety 

standards, the audience complies with the standards set by the mobile operators, and their attention will be 

drawn to electromagnetic health in the use of mobile cell phones and other sources of electromagnetic waves. 

Also, the important factors in increasing concern about the psychological impact of the mobile phones have 

been reviewed and some ways which reduce these concerns is provided. 
 

Keywords: Electromagnetic Radiations, Mobile Phone Networks, Physical Health, Mental Health, Radiation 

Safety Standards. Electromagnetic  Health.
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 ضٌاختی عَاهل تر اثر تاتص اهَاج الىترٍهغٌاعیسی

 *1ټى١ڃؼ ټطٽؽڊ

 سڇفاپ ټؽـن، سفثڍز ؼاڀٍٵبڄ دكٌٱڋ، ٠ٹڃٺ ؼاڀٍٱؽڄ ٨ڍكڌڃٸڃلڊ، ٴفڂڄ 1

 

 چبڊ ؼوشٵبڄ اق ـڂقا٨كڂپ اوش٩بؼڄ. ؼاـڀؽ ٬فاـ اٸٱشفڂټ٥ځب٘ڍىڋ اټڃاج ټ١فْ ؼـ ؼڀڍب وفاوف ؼـ ڀ٩ف چب ټڍٹڍڃپ اټفڂقڄهمذهِ: 

 اثفار دمڂچٍٵفاپ سب اوز ٌؽڄ ټڃخت ٰځځؽ ټڋ اڌدابؼ ـا اٸٱشفڂټ٥ځاب٘ڍىڋ چابڊ ټڍاؽاپ ټػشٹا٧ اڀاڃاٞ ٰاڅ خؽڌاؽڊ

 ټبڀځؽ ٌځبغشڋ ؼـ ټ١فْ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ٠ٽٹٱفؼچبڊ ټؽر ثٹځؽ ٬فاـٴڍفڊ. ؼچځؽ ٬فاـ سڃخڅ ټڃـؼ ـا اټڃاج اڌٿ ٌځبغشڋ

 ؼـ ٰڅ ؼچؽ. ټٙبٸ١بر ټفثڃٖ ثڅ ٠ٽٹٱفؼ ٌځبغشڋ ٰڃؼٰبڀڋ ټڋ ٬فاـ سبثڍف سطز ـا ڂاٰځً بپقټ ټؽر ڂ ٰڃسبڄ ضب٨ٝڅ ڊ سڃخڅ،

 ثڅ ڀىجز اڀؽ ثڃؼڄ اٰشفڂټ٥ځب٘ڍىڋ اټڃاج ټ١فْ ؼـ سڃٸؽ اق ٬جٷ ٰڅ ٰڃؼٰبڀڋ ؼچؽ ټڋ ڀٍبپ اڀؽ ثڃؼڄ چٽفاڄ سٹ٩ٿ اټڃاج ټ١فْ

 اڀؽ. اق ٘ف٦ ؼڌٵف ؼـ ټٙبٸ١بسڋ ؼثٵف ؼاٌشڅ شفڊثڍٍ ٌځبغشڋ ټٍٱلار اڀؽ ثڃؼڄ اڌٿ اټڃاج ټ١فْ ؼـ سڃٸؽ اق ث١ؽ ٰڅ ٴفڂچڋ

 اوز. ؼـ اڌٿ ټ٭بٸڅ ټب ثڅ ثفـوڋ اثفار ٌؽڄ ؼاؼڄ ڀٍبپ سٱبټٷ ضبٶ ؼـ ټ٥ف ثف ثؽغڍٻ اڌٿ اټڃاج ٤ڍف ٠ّجڋ ټىٽڃټڍز اثفار

 ڀبٌڋ اق اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثف ١٨بٸڍز چبڊ ٌځبغشڋ اڀىبپ ؼـ ٰڃؼٰبپ ڂ ثكـٴىبلاپ ټڋ دفؼاقڌٻ.

ـا خىشدڃ ٰفؼڄ ڂ ڀشبڌح ضبِٷ اق سط٭ڍ٭بر آپ چب ـا ټڃـؼ   PubMedټب ؼـ اڌٿ دمڂچً ټ٭بلار ڀٽبڌڅ ٌؽڄ ؼـ : ّا هَاد ٍ رٍش

 ثفـوڋ ٬فاـ ؼاؼڌٻ. ټ٭بلار ؼاـاڊ ٔفڌت سبثڍف ثبلا ـا اڀشػبة ٰفؼڄ ڂ ڀشبڌح ضبِٷ اق آپ چب ـا ؼـ دمڂچً ضبٔف ټفڂـ ٰفؼڄ اڌٻ.

بٺ ٌؽڄ ؼـ ضڃقڄ ڊ اثفار اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثف ٨فاڌځؽچبڊ ٌځبغشڋ اڀىبپ، ټب ؼـ اڌٿ دمڂچً ثڅ ټفڂـ ټٙبٸ١بر اڀدًتایح: 

ٰڃؼٰبپ ڂ ثكـٴىبلاپ، دفؼاغشڍٻ. ثب سڃخڅ ثڅ دمڂچً چبڊ ثفـوڋ ٌؽڄ ڀشڍدڅ ٴف٨شڍٻ ٰڅ اثفار ٌځبغشڋ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ 

شٿ ؼـ ټ١فْ اڌٿ اټڃاج ؼاـؼ. ڀشبڌح ثف ٌځبغز اڀىبپ ٴفڌكڀبدؿڌف اوز ڂ ثىشٵڋ ثڅ ٨فٰبڀه، ٌؽر ڂ ٘ڃٶ ؼڂـڄ ڊ ٬فاـ ٴف٨

ضبِٷ اق ټفڂـ ټٙبٸ١بر اڀدبٺ ٌؽڄ ڀٍبپ ټڋ ؼچؽ ٰڅ آوڍت دؿڌفڊ ٰڃؼٰبپ ؼـ ثفاثف اڌٿ اټڃاج ڀىجز ثڅ ثكـٴىبلاپ ثڍٍشف 

 اوز.

ثب ثفـوڋ ټٙبٸ١بر اڀدبٺ ٌؽڄ سب ثڅ اټفڂق ټڋ ؼاڀڍٻ ٰڅ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثف اڀىبپ اثفار خجفاپ تحث ٍ ًتیدِ گیری: 

اڌځٱڅ چٽڃ٘ځبپ ټب ثڅ ِڃـر غڃاوشڅ ڌب ڀبغڃاوشڅ ؼـ ټ١فْ اڌٿ اټڃاج چىشځؽ لاقٺ اوز  ثڅ سڃخڅ ثب اڌٿ ڂخڃؼ ثب ڀبدؿڌفڊ ؼاـؼ.

 ٰڅ سط٭ڍ٭بر ٴىشفؼڄ ڂ ؼـاق ټؽسڋ ؼـ اڌٿ قټڍځڅ ِڃـر ٴڍفؼ. 

 

 اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ، ٌځبغز، ٨فاڌځؽچبڊ ٌځبغشڋّا:  ولیذ ٍاشُ
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 ّای تیَلَشیه تذىتر سیستن ELFهیذاى الىترٍهغٌاعیسی ّای هختلف پایص اثر ضذت

 5، 2ڂ ټطجڃة ڀ١ٽشڋ *4، 3، سڃضڍؽ ڂضؽر دڃـ2، ٠1ٹڋ ؼچ٭بپ

 ڂاضؽ ٌجىشف، ؼاڀٍٵبڄ آقاؼ اولاټڋ، ٌجىشف، اڌفاپٴفڂڄ ټڇځؽوڋ دكٌٱڋ، ؼاڀٍٱؽڄ ثف٪ ڂ ټٱبڀڍٯ،  1
 ټ١بڂڀز ٤ؿا ڂ ؼاـڂڊ ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ سجفڌك، سجفڌك، اڌفاپ2

 اپڌف، اسجفڌك، سجفڌكدكٌٱڋ  ٺ٠ٹڃڄ ڀٍٵبؼا ،ڌڋؼڊ ؼاـڂثفـٰبر ك سط٭ڍ٭بټف3ٰ
 ٴفڂڄ ٨ڍكڌڃٸڃلڊ، ؼاڀٍٱؽڄ ٠ٹڃٺ ؼاټڋ ڂ ؼاټذكٌٱڋ، ڂاضؽ ٌجىشف، ؼاڀٍٵبڄ آقاؼ اولاټڋ، ٌجىشف، اڌفاپ 4

 اپڌف، اسجفڌك ،سجفڌكدكٌٱڋ  ٺ٠ٹڃڄ ڀٍٵبؼا، ؼاڀٍٱؽڄ ؼاـڂوبقڊ، ؼاـڂٰځشفٶ ٤ؿا ڂ  ٴفڂڄ 5

 

چبڊ چبڊ اٸٱشفڌٱڋ ڂ اٸٱشفڂڀڍٱڋ ٌبچؽ ا٨كاڌً ټڍؽاپا٨كاڌً ـڂق ا٨كڂپ اوش٩بؼڄ اق وڍىشٻ چبڊ اغڍف ثڅ ٠ٹزؼـ وبٶ همذهِ:

اڀىبپ ڂ  چب، غڃاوشڅ ڂ ڀبغڃاوشڅ ثف ولاټزاڌٻ. اڌٿ اټڃاج ڂ ټڍؽاپچبڊ ټػشٹ٧ ؼـ دڍفاټڃڀٽبپ ٌؽڄچب ڂ ٨فٰبڀهاٸٱشفڂټ٥ځب٘ڍىڋ ثب ٌؽر

ثبـ غڃاچځؽ ؼاٌز. اڌٿ اضشٽبلار ڀبٌڋ اق ٠ؽٺ ٌځبغز ڂ آٴبچڋ اق اثفار اڌٿ ڀڍفڂچب اضشٽبلا قڌبپ ڌب اثفار اضشٽبلا ټ٩ڍؽ ڂ ټڃخڃؼار قڀؽڄ

ٌڃؼ ڀڍفڂڊ ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍه ڀڍك ٨بـ٢ اق آپ اڊ ټڃخت اوشفن ڂ اضىبن ٠ؽٺ اټځڍز ؼـ اڀىبپ ټڋثبٌؽ. زڃپ چف ڀڍفڂڊ ڀبٌځبغشڅټڋ

چبڌڋ ؼـ ټڃـؼ اثفار ټػفة ټڃـؼ سڃخڅ ټط٭٭بپ ڂ ضشڋ ٠بټڅ ټفؼٺ سجؽڌٷ ڂ ټڃخت ڀٵفاڀڋزځبڀٱڅ ثڅ ڌٱڋ اق ټجبضث دف اچٽڍز ڂ  ،ثبٌؽڀٽڋ

چبڊ ثڍڃٸڃلڌٯ ٌؽڄ اوز. ڀشبڌح ثفغڋ اق ټط٭٭بپ ڀٍبپ ؼچځؽڄ ٠ؽٺ ڂخڃؼ اڀفلڊ ٰب٨ڋ ؼـ ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ آڀڋ ڂ آسڋ ثف وڍىشٻ

ـڊ اق ټط٭٭بپ ڀڍك ٠٭ڍؽڄ ؼاـڀؽ ٰڅ اڌٿ ټڍؽاپ چب ثب سبثڍف ثف ثبٌؽ ڂ ؼـ ٠ڍٿ ضبٶ ثىڍبچبڊ قڌىشڋ ټڋثفاڊ آوڍت ـوبڀؽپ ثڅ ټڃٸٱڃٶ

چب ڀڅ ثڅ سځڇبڌڋ ثٹٱڅ ثب ثبٌؽ ڂ ؼـ اڌٿ ثڍٿ ثفغڋ ڀڍك ټ١ش٭ؽڀؽ ٰڅ اڌٿ ټڍؽاپچبڊ لڀشڍٱڋ ټڋچبڊ ض٩بٜشڋ ثؽپ ټڃخت ثفڂق آوڍتوڍىشٻ

بغز ڂ اوش٩بؼڄ اق سبثڍفار ټ٩ڍؽ ڂ ؼـټبڀڋ ٌڃڀؽ. ثفغڋ اق ټط٭٭بپ خڇز ٌځچبڊ ٨ڍكڌٱڋ ٌڍٽڍبڌڋ ټطڍٙڋ، غٙفڀبٮ ټڋس٭ڃڌز آلاڌځؽڄ

ٰځځؽ سب ثب اڀدبٺ آقټبڌٍبسڋ ٰڅ ٌؽڄ ثف ټڃخڃؼ قڀؽڄ ا٬ؽاٺ ټڋاټڃاج ٨ڃ٪ ڀىجز ثڅ سبثً اټڃاج ټڍؽاپ ثڅ ِڃـر آٴبچبڀڅ ڂ سطز ٌفاڌٗ ٰځشفٶ

بر ټػشٹ٩ڋ ٰڅ ٬جلا ثڅ آڀڇب اٌبـڄ ثبٌؽ ثڅ ڀشڍدڅ ټٙٹڃة ثفوځؽ. ڂٸڋ ؼـ ـڂي ټڃـؼ اٌبـڄ ٠لاڂڄ ثف ڀٝفڌ٤بٸجب ثڅ ـڂي آقټبڌً ڂ غٙب ټڋ

ثبٌؽ قڌفا ٤بٸجب ټ٭ؽاـ ٰځځؽ ڂ آپ اڀشػبة ٌؽر، قټبپ ڂ ٨فٰبڀه اٸ٭بء ټڍؽاپ اٸٱشفڂټ٥ځب٘ڍىڋ ټڋٌؽ ټٍٱٷ ؼڌٵفڊ ڀڍك ڀٽڃؼ دڍؽا ټڋ

ثبٌؽ ڂ ؼـ غڃاچڍٻ ضبِٷ ٌڃؼ ؼـ ؼوز ڀٽڋاڊ ٰڅ ټڋاڊ خڇز ا٠ٽبٶ ثف ټڃخڃؼ قڀؽڄ ؼـ ٬جبٶ ڀشڍدڅاوشبڀؽاـؼ، ثبثز ڂ ٌځبغشڅ ٌؽڄ

آقټبڌٍبر ټٍبچؽڄ ٌؽڄ اوز ٰڅ ټڍكاپ اڌٿ ڀڍفڂچب ڂ اثفار آپ ـاثٙڅ غٙڋ ثب ڌٱؽڌٵف ڀؽاـڀؽ. ٸؿا ؼـ ټٙبٸ١څ ضبٔف و١ڋ ٌؽڄ اوز سب ٠لاڂڄ 

چب ڂ ٨فٰبڀه آپ ثڅ چٽفاڄ ټؽر چبڊ ټ٥ځب٘ڍىڋ اٸ٭ب ٌؽڄ، ڀىجز ثڅ دبڌً ڂ ټ٭بڌىڅ ٌؽر ټڍؽاپثف ثفـوڋ اخٽبٸڋ ثفغڋ اق اثفار ټڍؽاپ

 پ اٸ٭بء ٌؽڄ ثڅ ِڃـر ڀٽڃؼاـ ا٬ؽاٺ ٌڃؼ.قټب

چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ثف دڍٍٵڍفڊ اق ثفڂق ؼڌبثز ثفاڊ اڀدبٺ ڌٯ دفڂلڄ سط٭ڍ٭بسڋ ؼـ غّڃَ اثفار ٌؽر ڂ قټبپ ټڍؽاپ ّا: هَاد ٍ رٍش

ثب   ELFڊ ټ٥ځب٘ڍىڋچباڊ ؼـ غّڃَ سبثڍفار ټڍؽاپچبڊ ؼـ ټ١فْ ؼڌبثز ثڅ ٠ځڃاپ ټؽٶ ضڍڃاڀڋ، ثفـوڋ ټځبثٟ ڂ ټشڃپ ٴىشفؼڄؼـ ټڃي

 چبڊ ٨ڍكڌڃٸڃلڌٯ ثؽپ اڀىبپ ڂ خبڀڃـاپ ثڅ اڀدبٺ ـوڍؽ.چبڊ ټػشٹ٧ ڂ دبڌً ټ٭بؼڌف ڂ ٌؽر چبڊ ا٠ٽبٶ ٌؽڄ ثف وڍىشٻٌؽر

اثفار ټڍؽاپ ثف ـٌؽ ڀٽڃ خځڍٿ، اثفار چبڊ ټػشٹ٧ ا٠ٻ اق ثف خبڀؽاـاپ ؼـ قټڍځڅ ELFؼـ غّڃَ اثف ټڍؽاپ ټ٥ځب٘ڍىڋ  ًتایح:

سىلا  0005/0سىلا ڂ وذه ٌؽر  005/0، ټڍؽاپ ټ٥ځب٘ڍىڋ ثب ٌؽر چبڊ قڀؽڄڋ ڂ ثبـڂـڊ، ضب٨ٝڅ، وٹڃٶلڀڃسڃٰىڍٯ، ٤ؽؼ سځبوٹ

ؼـِؽ  90چفسك ثڃؼ ٰڅ  50چب ؼـ ټطؽڂؼڄ ؼـِؽ ٨فٰبڀه 50ڂ ثڍٍشف اق ثڍٍشفڌٿ س١ؽاؼ ؼ١٨بر آقټبڌً ٌؽڄ ـا ثڅ غڃؼ اغشّبَ ؼاؼڀؽ 

 ؼاـ ثڃؼڀؽ.چب ټ١ځڋدبوع

، ؼـ وڍىشٻ ٠ّجڋ ټفٰكڊ، ٠ٽٹٱفؼ سفٌطڋ ٤ؽؼ ؼـڂپ ـڌك ڂ وڍىشٻ وفڂسڃڀڍځفلڌٯ، ثبـڂـڊ، ٠لاڌٻ  ELFاټڃاج تحث ٍ ًتیدِ گیری:

سڃاپ ثڅ ڀشبڌح ټثجشڋ ڂ ثب ا٠ٽبٶ س٥ڍڍفار ؼـ ٌؽر ڂ ټڍكاپ ټڍؽاپ ټ٥ځب٘ڍىڋ ټڋ ثبٌؽا٨ىفؼٴڋ، ٤ٹٝز ټشبثڃٸڍز وفڂسڃڀڍٿ سبثڍفٴؿاـ ټڋ

 ؼوز ڌب٨ز.

 

 ٨فٰبڀه ب٘ڍىڋ،، ټڍؽاپ اٸٱشفڂټ٥ځثڍڃٸڃلڊ ّا: ولیذ ٍاشُ
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Abstract  

Introduction: In recent years, due to the increasing use of electronic and electronic systems, we have seen an 

increase in electromagnetic fields with different intensities and frequencies in our surroundings. These waves 

and fields, if desired and unwanted, affect the body and health of human and living organisms, they may have 

potentially beneficial and possibly harmful effects. These probabilities are due to the lack of knowledge and 

awareness of the effects of these forces. Because any unknown force causes stress and a sense of insecurity in 

humans, the field strength of electromagnetism is not unchanged, as it has become one of the major issues of 

concern for researchers and even the general public, which raises concerns about an immediate and upcoming 

destructive effect on biological systems. The results of some researchers indicate that there is not enough energy 

in the electromagnetic field to damage biological molecules, and at the same time, many researchers also believe 

that these fields can cause genetic damage by affecting protective systems. Some of them also believe that these 

fields are dangerous, not alone, but by strengthening the physical and chemical pollutants of the environment. 

Some researchers are consciously acting under the controlled conditions of the living creature in order to 

understand and use the beneficial effects of the above waves on the radiation of the waves of the field, so that by 

conducting experiments that are often tested and error-free, The result is desirable. But in the method referred 

to, in addition to the various theories already mentioned, another problem is found. It is the choice of the 

intensity and magnitude of the two variables of the electromagnetic field and the frequency of the above force, 

since often the standard, constant and well-known standard for applying The living creature is not at hand in 

relation to the result we want to achieve and it has been observed in the experiments that the forces and its 

effects are not linear in relation to each other. Therefore, in the present study, we have tried, in addition to an 

overview of some of the effects Induced magnetic fields, relative to their monitoring and comparison of the 

intensity of the fields and its frequency along with the fashion the induction time is applied in the form of a 

chart. 

Methods and Materials: Extensive studies are conducted on the effects of ELF magnetic fields with different 

intensities and the monitoring of the amounts and intensities applied to the physiological systems of humans and 

animals. 

Results: Regarding the effect of ELF magnetic field on organisms in different fields including field effects on 

developmental development of embryos, genotoxic effects, reproductive germs, memory, living cells, magnetic 

fields with intensity of 0.005 Tesla, 0 Tesla had the highest frequency, and more than 50% of the frequencies 

were in the range of 50 Hz, of which 90% of the responses were significant. 

Discussion and Conclusion: The ELF waves, have positive effects on the central nervous system, endocrine 

glandular function and serotonergic system, fertility, depression symptoms, serotonin metabolite concentrations, 

and can be achieved by varying the intensity and magnitude of the magnetic field. 

 

Keywords: Biology, Electromagnetic Field, Frequency
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 PHAاهَاج الىترٍهغٌاعیس ًاضی از دول ّای ترق در هٌاعك هسىًَی تا استفادُ از رٍش  آًالیس ایوٌی ریسه 

 

 *1، ٸڍلا ڀ١ٽز دڃـ 1، ټفڌٻ ټڃوڃڊ ٬ڇ٩فغڋ 1، خٽڍٹڅ ؼـڌه 1آټځڅ ٴٹجب٤ڋ

 ؼاڀٍدڃڊ ٰبـٌځبوڋ اـٌؽ ثڇؽاٌز ضف٨څ اڊ ،ؼاڀٍٱؽڄ ثڇؽاٌز ،ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ خځؽڊ ٌبدڃـ اچڃاق 1

 

 ٍٰڃـ ـ٨بڄ ا٨كاڌً ڂ ا٬شّبؼڊ ِځ١شڋ، دڍٍف٨ز ټڇٻ ٌبغُ چبڊ اق ڌٱڋ آپ ـٌؽ ثڅ ـڂ ـڂڀؽ ڂ ثف٪ وفاڀڅ ڍؽسڃٸ اټفڂقڄهمذهِ: 

 ٰڅ ڀبټفئڋ اڌٿ غٙڃٖ ٌڃؼ، ټڋ سڃٸڍؽ اٸٱشفڌٱڋ سدڇڍكار ڂ ڀڍفڂ غٙڃٖ ڂوڍٹڅ ثڅ اٸٱشفڌٱڋ ڂ ټ٥ځب٘ڍىڋ ثبٌؽ. ټڍؽاڀڇبڊ ټڋ

 ټ١فْ ؼـ ټځكٶ ڂ ٰبـ ټطڍٗ ا٨فاؼ ؼـ ثڅ ٘ڃـ ټ١ٽڃٶ .ڌبثؽ ټڋ ا٨كاڌً آپ ٬ؽـر ڂٸشبل ا٨كاڌً ثب ؼاـڀؽ ڂخڃؼ ڂوڍٹڅ چف ا٘فا٦ ؼـ

اټفڊ  اڀىبپ ثڇؽاٌز ڂ ثف ولاټز ټ٥ځب٘ڍىڋ ڂ اٸٱشفڌٱڋ ټڍؽاڀڇبڊ اثفار .٬فاـ ټڋ ٴڍفڀؽ ټ٥ځب٘ڍىڋ ڂ اٸٱشفڌٱڋ ټڍؽاپ

ٷ چبڊ ثف٪ ڌٱڋ اق ؼٰ اق ڀبٌڋ چبڊ ـڌىٯ اـقڌبثڋ ڂ ثڅ چٽڍٿ ټځٝڃـ چؽ٦ اق اڌٿ ټٙبٸ١څ ٌځبوبڌڋ .ثبٌؽ ٌځبغشڅ ٌؽڄ ټڋ

 ټځب٫٘ ټىٱڃڀڋ ؼـ اچڃاق ټڋ ثبٌؽ.

ڌٯ ـڂي سدكڌڅ ڂ سطٹڍٷ اڌٽځڋ وڍىشٻ ثڃؼڄ ٰڅ ثفاڊ اـقڌبثڋ ڂ ټىشځؽوبقڊ ـڌىٯ غٙفار   PHAـڂيّا:  هَاد ٍ رٍش

 ڀش٭بٶا ثفاڊ ڀڍبق ټڃـؼ سدڇڍكار ڂ ٨فاڌځؽ چب، ـڌىٯ س١ڍڍٿ ټځٝڃـ وڍىشٻ چبڊ خؽڌؽ ڂ ڌب س٥ڍڍف ڌب٨شڅ ثڅ ٰبـ ټڋ ـڂؼ. ٸؿا ثڅ

 ٸڍىز ؼـ ټٍب٤ٷ غٙفار اق ؼوشڅ ثځؽڊ ٌؽڀؽ. ده ٌځبوبڌڋ ٰبـٌځبوبپ، ثب ټّبضجڅ ڂ ثبقؼڌؽچبڊ ټڍؽاڀڋ ٘فڌ٫ اق ثف٪،

 ٸڍىز اق ٬جڃٶ ٬بثٷ ـڌىٯ چبڊ. ٴفؼڌؽ ټطبوجڅ اڂٸڍڅ ـڌىٯ اـقڌبثڋ ٰؽ ڂ ـڌىٯ س١ڍڍٿ اضشٽبٶ ڂ ٌؽرPHL  غٙف ټ٭ؽټبسڋ

 ٌؽ. س١ڍڍٿ ثبڀڃڌڅ ـڌىٯ اـقڌبثڋ ٰؽ وذه ڂ ٴفؼڌؽ  PHA ٨فٺ ڂاـؼ ڋا٬ؽاټبر اِلاض ثفاڊ ټبث٭ڋ ڂ ضؿ٦ غٙف ټ٭ؽټبسڋ

غٙف ټفثڃٖ ثڅ  12  ټدٽڃٞ ؼـ ڂ ؼاؼ ٬فاـ ثفـوڋ ټڃـؼ ـا ؼٰٷ چبڊ ثف٬ڋ ټڃخڃؼ ؼـ ټځب٫٘ ټىٱڃڀڋ  ضبٔف ټٙبٸ١څًتایح: 

  ثب ڀبټٙٹڃة ـڌىٯ وٙص ڂ ؼـِؽ 5/4  ثب ٬جڃٶ ٬بثٷ ٤ڍف ـڌىٯ وٙص ٰڅ ؼاؼ ڀٍبپ ٌاؽ. ڀشبڌح ٌځبوبڌڋ اټڃاج اٸٱشفڂټ٥ځب٘ڍه

 ٌؽڀؽ. ٌبټٷ ـا ـڌىٯ ؼـِؽ ثڍٍشفڌٿ ڂ ٰٽشفڌٿ سفسڍت ؼـِؽ ثڅ 34/54

. ٬افاـ ؼاٌز ڀبټٙٹڃة ـڌىٯ وٙص ؼـ ٌؽڄ ٌځبوبڌڋ غٙفار ثڍٍشف ټٙبٸ١څ اڌٿ اق ضبِٷ ڀشبڌح ٘ج٫تحث ٍ ًتیدِ گیری: 

 ٰبچً ضؿ٦، ټځٝڃـ اِلاضڋ ثڅ ڂ بوتټځ ـاچٱبـچبڊ ڂ ا٬ؽاټبر ٰبـٴڍفڊ ثڅ اڌٽځڋ، وٙص اـس٭بء ڂ ـڌىٯ وٙص ٰبچً خڇز

 اق ٘فاش، خٹڃٴڍفڊ ٰبـٌځبوبپ ؼٰٷ چبڊ ثف٪ سڃوٗ اوشبڀؽاـؼ چبڊ ضفڌٻ ثبٌؽ. ـ٠بڌز ټڋ ٔفڂـڊ ټڃخڃؼ غٙفار ٰځشفٶ ڌب ڂ

 ثڅ وٱڃڀز ټطٷ ڀكؼڌٱڋ اق غٙفار ڀبٌڋ قټڍځڅ ؼـ ټفؼٺ ٠ٹٽڋ وٙص ؼٰٷ ثف٪ ڂ اـس٭بء ضفڌٻ ؼـ ټطؽڂؼڄ ٌڇفڊ وبق ڂ وبغز

 اق خٽٹڅ ا٬ؽاټبر اِلاضڋ اوز ٰڅ ټڋ سڃاپ دڍٵڍفڊ ڀٽڃؼ. ؼٰٷ چبڊ ثف٬ڋ

 PHAاڌٽځڋ ـڌىٯ، اټڃاج اٸٱشفڂټ٥ځب٘ڍه، ؼٰٷ چبڊ ثف٪،ّا:  ولیذ ٍاشُ
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Introduction: Nowadays, the capitation production of electricity and its growing trend are one of the important 

indicators of industrial, economic and rising welfare improvement in the country. Magnetic and electric fields 

are produced by electric power lines and electrical equipment, rising severity electromagnetic waves with 

increasing voltage. Typically, individuals in the workplace and home are exposed to electric and magnetic 

fields. The effects of electromagnetic fields on human health are well-known. Therefore, the purpose of this 

study was to identify and assess the risks of a power mast in one of the residential areas in Ahvaz. 

Methods and Materials: The PHA (Process Hazard Analysis) method is a system safety analysis that is used to 

evaluate and documentation hazardous risk of new or modified systems. However to determine the risks, 

processes, and required equipment for power transmission, through Field visits and expert interviews were 

identified. After categorizing the occupational hazards in the PHL (Preliminary Hazard List), the severity and 

risk probability determined and code risk assessment was calculated. Acceptable risks were removed from the 

primary hazards list and another for corrective actions entered into the PHA form, then the secondary risk 

assessment code was determined. 

Results: The current study evaluated power mast in residential areas and a total of 12 hazardous 

electromagnetic waves was identified. Results showed that the unacceptable risk level with 4.5% and 

undesirable risk level with 54.34%  was respectively  the least and highest percentage of risk included. 

Discussion and Conclusion: According to the results of this study, the most identified risks were at an 

undesirable level of risk. To reduce the level of risk and enhance the level of safety, the use of appropriate 

corrective actions and measures to eliminate, reduce or control existing risks is essential. Observance of the 

standard limits of power mast by designer experts, the prevention of urban construction in the surrounding area 

of the power mast, and the promotion of the scientific level of the people regarding the dangers of near the 

location of residence in the power mast, is one of the corrective actions that can be followed. 

 

Keywords: Risk Safety, Electromagnetic Waves, Power masts, PHA 
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 ّای یَواریَتیرٍهغٌاعیسی تر شًَم سلَلّای الىتتررسی هتا آًالیس اثرات شًَتَوسیه هیذاى

 4چبؼڊ ٠فثڋ آوڍبثفڊ ٠3ٹڋ ِبؼ٬ڋ 2خبڂڌؽ س٭ڋ ڀماؼ* ٠1جبن اڀڃٌڅ

 ٴفڂڄ ٠ٹڃٺ آقټبڌٍٵبچڋ، ؼاڀٍٱؽڄ دڍفادكٌٱڋ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ اـسً، سڇفاپ، اڌفاپ (1

 ٴفڂڄ قڌىز ٌځبوڋ، ڂاضؽ ټٹٱبپ، ؼاڀٍٵبڄ آقاؼ اولاټڋ، ټٹٱبپ، اڌفاپ (2

 ٍدڃڌڋ، ؼاڀٍٱؽڄ ؼاـڂوبقڊ، ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ سجفڌك، سجفڌك، اڌفاپٰٽڍشڅ سط٭ڍ٭بر ؼاڀ (3

 ٴفڂڄ قڌىز ٌځبوڋ، ؼاڀٍٱؽڄ ٠ٹڃٺ دبڌڅ، ؼاڀٍٵبڄ ټفا٤څ، ټفا٤څ، اڌفاپ (4

 

ڊ ټڃٸؽ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ٬فاـ ؼاـؼ. ؼـ غبڀڅ، ټطڍٗ ٰبـ ڂ چٽڅ خب اضشٽبٶ چب ڂوڍٹڅاټفڂقڄ اڀىبپ ؼـ ټطبِفڄ ؼڄهمذهِ: 

چب ڂخڃؼ ؼاـؼ. ټٙبٸ١بر ٨فاڂاڀڋ ؼـ غّڃَ اثفار اڌٿ ټڍؽاپ چب ـڂڊ ولاټشڋ اڀىبپ ڂ ضڍڃاپ ـ ټ١فْ اڌٿ ټڍؽاپ٬فاـ ٴف٨شٿ ؼ

چبڊ لڀشڍٱڋ ؼـ سڃاپ ثڅ خڇًچب ټڋاڀؽ. اق اثفار قڌبپ ثبـ اڌٿ ټڍؽاپِڃـر ٴف٨شڅ اوز ٰڅ ڀشبڌح ٔؽ ڂ ڀ٭ڍٕڋ ـا اـائڅ ؼاؼڄ

چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ثف لڀڃٺ ثڅ ـڂي ٙبٸ١څ ثب چؽ٦ اثفار ڂ دڍبټؽچبڊ ټڍؽاپچبڊ وڃټبسڍٱڋ ڂ ثځڍبؼڊ اٌبـڄ ٰفؼ. اڌٿ ټوٹڃٶ

 ټشب آڀبٸڍك ِڃـر ٴف٨شڅ اوز.

ثب  Springerڂ  PubMed ،SID ،Science Directثب خىشدڃ ؼـ دبڌٵبڄ چبڊ ا٘لا٠بسڋ ڀٝڍف:  ټٙبٸ١څ ضبٔفّا:  هَاد ٍ رٍش

قاڌڋ ڂ اڊ ؼـ لپ ،وف٘بپچبڊ ڀ٭ٙڅ٘ڍىڋ، اثفار ټطڍٙڋ ،خڇًچبڊ اٸٱشفڂټ٥ځبچبڌڋ چٽسڃپ ټڍؽاپاوش٩بؼڄ اق ٰٹڍؽ ڂالڄ

چب ثب اوش٩بؼڄ لڀڃسڃٰىڍٱڋ ِڃـر ٴف٨ز. وذه ټٙبٸ١بر اڀدبٺ ٌؽڄ ٰڅ ضبڂڊ ټ١ڍبـچبڊ ڂـڂؼڊ ثڃؼڀؽ ڂاـؼ ټٙبٸ١څ ٌؽڀؽ. ؼاؼڄ

 ټڃـؼ سدكڌڅ ڂ سطٹڍٷ آټبـڊ ٬فاـ ٴف٨شځؽ. Spss21اق ڀفٺ ا٨كاـ 

ټٙبٸ١څ ټجځڋ ثف آوڍت قا ثڃؼپ ټڍؽاپ  34ټٙبٸ١بر اڀدبٺ ٌؽڄ ؼـ ٍٰڃـچبڊ ټػشٹ٧ ،  69ثب ثفـوڋ چبڊ آټبـڊ ټدٽڃٞ ًتایح: 

 ـا ـؼ ٰفؼڀؽ. DNAټٙبٸ١څ آوڍت قاڌڋ اڌٿ ټڍؽاپ چب ثف  35ثڃؼڀؽ ڂ   DNAچبڊ اٸٱشفڂټ٥ځب٘ڍىڋ ثف 

ثبٌؽ ٰڅ ٌبټٷ ڋچبڊ ڂاـؼڄ ثف اثف سبثً اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ٌبټٷ ٘ڍ٧ ڂوڍ١ڋ اق ٔبڌ١بر ټآوڍتتحث ٍ ًتیدِ گیری: 

چبڊ ٰفڂټڃقڂټڋ ڂ اغشلالار ٰبـڌڃسبڌذڍٯ اوز ثب سڃخڅ ثڅ سٯ ـٌشڅ اڊ ، ٌٱىز DNAخڇً ؼـ وٙص ڀڃٰٹئڃسڍؽ، ٌٱىز 

چبڊ ڊ اثفار لڀڃسڃٰىڍٯ ثڅ ټ١ځڋ ولاټز وٹڃٸڋ ڀڍىز ڂ ټٽٱٿ اوز آوڍتٴكاـٌبر ٠ٹٽڋ اـائڅ ٌؽڄ، ٠ؽٺ ټٍبچؽڄ

 سفاڀىؽاٰىڍڃپ وڍٵځبٶ ڂ ثڍبپ لپ سطز سأثڍف ٬فاـ ثٵڍفڀؽ.  ٠ٽٹٱفؼچبڊ وٹڃٸڋ ؼڌٵفڊ اق ٬جڍٷ سٱثڍف وٹڃٸڋ،

 DNAټڍؽاپ چبڊ اٸٱشفڂټ٥ځب٘ڍىڋ، لڀڃسڃٰىڍٯ، ټشب آڀبٸڍك،    ّا: ولیذ ٍاشُ
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Introduction: Nowadays people are surrounded by numerous electromagnetic-wave-generating devices who 

may be exposed to electromagnetic fields almost everywhere. Many studies carried out on the effect of 

electromagnetic fields on human and animal’s health revealed contradictory results. Harmful effects of these 

fields include genetic mutation in somatic and stem cells. The present paper statistically analyze studies on the 

effects of electromagnetic fields eukaryote genome using meta-analysis. 

Methods and Materials: Data bases such as PubMed, SID, Science Direct and Springer were searched to 

gather information. The keywords included electromagnetic fields, environmental effects, mutation, 

carcinogenicity and genotoxicity. The data were analyzed with SPSS21.  

Results: Of 69 studies carried out in several countries, 34 studies showed that electromagnetic fields are 

harmful for DNA while 35 studies did not approve its diverse effects on DNA. 

Discussion and Conclusion: Mutation in nucleotide sequence, single strand break, chromosomal breakage and 

karyotype abnormalities can be among the harmful effects of electromagnetic fields on DNA. Absence of 

genotoxicity dose not confirm cell’s health and malfunctions of duplication, signal transduction and gene 

expression may occur.  

Keywords: electromagnetic fields, genotoxic, meta-analysis, DNA 
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 اًساى تارداری ٍ هثل تَلیذ تر غٌاعیسیالىترٍه اهَاج اثرات تررسی

 غٹڍٹڋ ټفڌٻ وڍؽڄ

 ٌڇڍؽثڇٍشڋ،سڇفاپ،اڌفاپ ڂټبټبڌڋ،ؼاڀٍٵبڄ دفوشبـڊ اـٌؽټبټبڌڋ،ؼاڀٍٱؽڄ ٰبـٌځبوڋ ؼاڀٍدڃڊ

 

 ؼـ ټؽاڂټأ اڀىبپ ڂ اوز ٌؽڄ ثىڍبـٴىشفؼڄ ٴؿٌشڅ چبڊ ؼـؼچڅ اٸٱشفڂټ٥ځب٘ڍىڋ چبڊ ټڍؽاپ ؼـټ١فْ : ٬فاـٴف٨شٿهمذهِ

 ڀڍفڂٴبڄ ٘جڋ، سٍػڍُ ڂوبڌٷ چٽفاڄ، اقسٹڃڌكڌڃپ،ٰبټذڍڃسف،ټبٰفڂڂڌڃ،سٹ٩ٿ ڀبٌڋ اٸٱشفڂټ٥ځب٘ڍه چبڊ پټڍؽا س١ٍ١ٍبر ټ١فْ

 ثبـؼاـ،دفسڃچبڊ ٰفؼ،ؾـار ثځؽڊ س٭ىڍٻ ٤ڍفټىش٭ڍٻ ڂ ټىش٭ڍٻ ڌڃڀڍكاپ ثڅ سڃاپ ټڋ س١ٍ١ٍبر ـا.ٴڍفؼ ټڋ ٬فاـ ڂ٤ڍفڄ ثف٪ چبڊ

 اڌدبؼ ِؽټبر غڃؼ دفسڃچب چىشځؽ،اڌٿ ٤ڍفټىش٭ڍٻ ڍكاپڌڃڀ دفسڃچبڊ اٸٱشفڂټ٥ځب٘ڍه، چبڊ س١ٍٍٟ چىشځؽ،ڂٸڋ ڌڃڀڍكاپ

 اڊ قڀدڍفڄ ڂ چىشځؽ ضڍبسڋ ٌڍٽڍبڌڋ ثبڀؽچبڊ ڂٌٱىشٿ خبؾة ټبؼڄ چبڊ اسٻ ٰفؼپ ڌڃڀڍكڄ ثڅ ٬بؼـ ؾـار اڌٿ ثٹٱڅ ڀٽڍٱځځؽ

 .ټڍٱځځؽ اڌدبؼ ـا آوڍت ڂ ټڃسبوڍڃپ خٽٹڅ اق ثڍڃٸڃلڌٱڋ اقڂ٬بڌٟ

ٗ  ٴؿٌاشڅ  چبڊ دمڂچً ثفـوڋ ـڂي اق اوش٩بؼڄ ثب ٰڅ وزا ټفڂـڊ ټ٭بٸڅ ڌٯ ضبٔف دمڂچًّا:  هَاد ٍ رٍش ټڃٔاڃٞ   ثاب  ټافسج

ثاڅ ؼواز   (Magiran،SID،Iranmedex)ؼاغٹاڋ  ڂ( IsI)،Scopus،pupmed,googlescholar،ScienceDirectؼـدبڌٵبچڇبڊ غبـخڋ

 آټؽڄ اوز.

 اټڃاج. ؼاـؼ اڀىبپ ټثٷ سڃٸڍؽ فسبثڍفث ـٌؽ ؼـضبٶ ڂخځڍٿ ټفؼ ڂ قپ ټثٷ سڃٸڍؽ اثفثفوڍىشٻ ثب اٸٱشفڂټ٥ځب٘ڍىڋ : اټڃاجًتایح

 سٱبټٷ ثفـڂڀؽ ڂ ټڍٍڃؼ وٹڃٸڋ ڂټفٲ وٹڃٸڋ ِؽټڅ ا٨كاڌً ثب٠ث ٰڅ ٴفؼؼ ټڋ اٰىڍؽاسڍڃ اوشفن وجت اٸٱشفڂټ٥ځب٘ڍه

 ثىڍبـ اٸٱشفڂټ٥ځب٘ڍىڋ اټڃاج ټ١فْ ؼـ ٰڅ قڀبڀڋ ٰڅ اوز آپ اق ضبٰڋ چب ڌب٨شڅ. ټڍٱځځؽ اڌدبؼ اغشلاٶ ڂسػٽٯ اوذفٺ ٘جڍ١ڋ

 ڀبټٙٹڃة اثفار ثف سأٰڍؽ اڂٸڍڅ سط٭ڍ٭بر. ټڍبثؽ ا٨كاڌً ؼـآڀڇب ټبؼـقاؼڊ چبڊ ڀبچځدبـڊ ڂ خځڍٿ و٭ٗ غٙفؼاـڀؽ، ٬فاـ ٌؽڌؽ

 سٹ٩ٿ اق اوش٩بؼڄ ثڍٿ اـسجب٘ڋ اغڍف، چبڊ ڌب٨شڅ ٘ج٫.ؼاـڀؽ غڃؼڊ ثڅ غڃؼ سڃٸؽڂو٭ٗ اق دڍً ثفدڍبټؽچبڊ اٸٱشفڂټ٥ځب٘ڍىڋ اټڃاج

 ٰڃؼٰبپ ؼـ ـ٨شبـڊ ټٍٱلار ڂ ټبؼـقاؼڊ چبڊ ڀبچځدبـڊ خځڍٿ، و٭ٗ بٶاضشٽ ا٨كاڌً ڂ ثبـؼاـڊ ؼـؼڂـاپ ټبؼـاپ سڃوٗ چٽفاڄ

 .ؼاـؼ ١٨بٸڋ ڂخڃؼ ثڍً ټٍٱلار ڂڌمڄ ثڅ

 ټڍؽچؽ،اڌٿ ڀٍبپ ٰڅ ؼاـؼ ڂخڃؼ ڂٌڃاچؽڊ اوز دڍسڍؽڄ اٸٱشفڂټ٥ځب٘ڍىڋ اټڃاج قڌىشڋ اثفار ٌځبوبڌڋتحث ٍ ًتیدِ گیری: 

 ڀ٭ُ ثف اټڃاج سبثڍف  ؼچځؽڄ ڀٍبپ ټ٭بلار اٰثف  ڀشبڌح. ٰځځؽ ټڋ اڌدبؼ سبثً سطز ؼـټڃٸٱڃٸڇبڊ ټػشٹ٩ڋ قڌىشڋ اثفار اټڃاج،

 ټڋ خځڍٿ ؼـ اغشلالاسڋ ثفڂق وجت  اټڃاج ؼـټ١فْ ثبـؼاـ ټبؼـاپ ٬فاـٴف٨شٿ ڂ اوز ثڃؼڄ ثبـڂـڊ ڂ اوذفٺ _ثڍٕڅ ٠ٽٹٱفؼ

 سڃِڍڅ ټڃاجا اڌٿ ټػفة اثفار ٰبچً ثفاڊ ڀڍكE ڂ C، A چبڊ ڂڌشبټڍٿ ټبڀځؽ اٰىڍؽاپ آڀشڋ ضبڂڊ ٤ؿاچبڊ ټّف٦.ٌڃؼ

 .ثبٌؽ ټڋ ض٩بٜشڋ ټڇٻ ٰبـچبڊ  ـاڄ اق ثبـؼاـڌٱڋ چبڊ غبڀٻ ثفاڊ سٹ٩ځڋ ټٱبٸٽبر قټبپ ٰبچً ٴفؼؼ،چٽسځڍٿ ټڋ

 .اڀىبپ ثبـؼاـڊ ، اڀىبپ سڃٸڍؽټثٷ اٸٱشفڂټ٥ځب٘ڍه، اټڃاجّا:  ولیذ ٍاشُ
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Investigating the effects of electromagnetic waves on reproduction and human pregnancy 
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Introduction: Exposure to electromagnetic fields has been widespread in decades and humans are constantly 

exposed to electromagnetic fields due to radiation, computers, microwaves, cell phones, medical diagnostic 

devices, power plants, and others. Radiation can be divided into direct and indirect ionizers, Pregnant particles 

are ionizing radiation, but electromagnetic radiation is an indirect ionizing radiation. These beams themselves 

do not cause injuries, but these particles can ionize the absorbent atoms and bind the vital chemical bands and a 

chain of biological agents, including mutations and injuries. 

Methods and Materials: This study is a comprehensive literature review that was obtained using the research 

methodology related to the subject, in the external bases of (IsI, Scopus, Pumped, Googlescholar, ScienceDirect) 

and internal (Magiran, SID, Iranmedex). 

Results: Electromagnetic waves have an effect on the reproductive system of men and women and the growing 

body of human reproduction. Electromagnetic waves cause oxidative stress, which increases cellular and 

cellular damage and disrupts the natural evolution of sperm and ovum. The findings suggest that women who 

are exposed to very intense electromagnetic waves are at increased risk of abortion and congenital anomalies. 

Initial research emphasizes the undesirable effects of electromagnetic waves on their prenatal outcomes and 

abortions. According to recent findings, there is a link between the use of mobile phones by mothers during 

pregnancy and increased probability of abortion, congenital malformations and behavioral problems in children, 

especially hyperactivity problems. 

Discussion and Conclusion: The biological effects of complex electromagnetic waves are identified, and there 

is evidence that these waves produce different biological effects in irradiated molecules. The results of most 

papers show the effect of waves on testicular deficiency-sperm and fertility, and the placement of pregnant 

mothers at the expense of waves causes abnormalities in the fetus .Antioxidant foods such as vitamins C, A, and 

E are also recommended to reduce the harmful effects of these waves, as well as reducing the telephone call 

time for pregnant women is an important safeguard. 

 

Keywords: Electromagnetic waves, human reproduction, human pregnancy. 
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 عیسی فرواًس رادیَیی ایوٌی ٍ سلاهت تحت ًظارت استاًذاردّا ٍ خغَط راٌّوای پرتَگیری از اهَاج الىترٍهغٌا

 ، 2، ٠ٹڋ قڌځٹڋ *1وبضٷ ـثڍ١ڋ  

 ټڇځؽوڋ ٨ڍكڌٯ ثڇؽاٌز، ؼاڀٍٵبڄ ِځ١شڋ اټڍفٰجڍف -ٰبـٌځبن اـٌؽ ټڇځؽوڋ چىشڅ اڊ 1
ټفٰك ـٌؽ ٨ځبڂـڊ چبڊ دڍٍف٨شڅ ؼاڀٍٵبڄ ِځ١شڋ  -ټؽڌف٠بټٷ ٌفٰز ؼاڀً ثځڍبپ سڃو١څ ٨ځبڂـڊ چبڊ ڀڃڌٿ ولاټز وڍځب  2

 ٌفڌ٧

 

ؼـ ټ١فْ ټځبثٟ ټځشٍفٰځځؽڄ اټڃاج  ـڂق ـڂقثڅچبڊ اـسجب٘ڋ ڂ ا٘لا٠بسڋ، ا٨فاؼ چبڊ ٨ځبڂـڊڌفوبغزا٨كڂپ قثب ٴىشفي ـڂق

اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ٨فٰبڀه ـاؼڌڃڌڋا ؼـ ثبقڄ  ٌڃڀؽ.ثڍٍشفڊ ڂا٬ٟ ټڋ(RFEMF) اٸٱشفڂټ٥ځب٘ڍىڋ ٨فٰبڀه ـاؼڌڃڌڋ 

وبقڊ ؼـ ثب٨ز ثڍڃٸڃلڌٱڋ ـا ڀؽاٌشڅ ڂ پا ٬بثٹڍز ڌڃپا سطز ٠ځڃاپ دفسڃچبڊ ٤ڍفڌڃڀڍكاٴڍٵبچفسك 300ٰڍٹڃچفسك سب  ٨3فٰبڀىڋ 

چبڊ ٴڍبچڋ ٌؽڄ ڂ ثؽڌٿ وجت ټػب٘فار خؽڊ ثف ولاټز ا٨فاؼ ڂ ٴڃڀڅؼـ ټ١فْ سبثً ڌب سطفڌٯ ڀڃاضڋ  ڂ ټځدف ثڅ ا٨كاڌً ؼټب

وبقڊ ؼـاوشبڊ اوشبڀؽاـټشڃٸڋ ولاټز ټفؼٺ خڇبپ، ؼـ  ٠ځڃاپ ثڅ  (WHOٴؿاـؼ. وبقټبپ ثڇؽاٌز خڇبڀڋڂ خبڀڃـڊ ثب٬ڋ ټڋ

اٸٽٹٹڋ ـا ؼـ ضڃقڄ چب اوش٩بؼڄ اق اڌٿ اوشبڀؽاـؼچبڊ ثڍٿٌؽر اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ټڃاـؼڊ ـا ټٙفش ٰفؼڄ اوز ڂ ثڅ ؼڂٸز

اٸٽٹٹڋ چبڊ ٰٽڍشڅ ثڍٿٰځؽ. ثىڍبـڊ اق ٍٰڃـچب اق ؼوشڃـاٸ١ٽٷسڃِڍڅ ټڋ ټؤٰؽ ٘ڃـ ثڅولاټز ا٨فاؼ ڂ ٰبـٰځبپ ثب اڌٿ اټڃاج، 

ٿ ثف٪ ڍټؤوىڅ ټڇځؽو ڂ (ICES) اٸٽٹٹڋ اڌٽځڋ اٸٱشفڂټ٥ځب٘ڍىڋٰٽڍشڅ ثڍٿ،  (ICNIRP)٤ڍفڌڃڀڍكاپض٩بٜز ؼـ ثفاثف دفسڃچبڊ 

ڌٯ آخف ثڃؼڄ ڂ ټځبثٟ  اڀؽاقڄ ثڅچبڊ چٽفاڄ اڀؽ ٰڅ سٹ٩ٿ ڌب٨شڅ سڃو١څٰځځؽ. اڌٿ اوشبڀؽاـؼچب قټبڀڋ  ڋټاوش٩بؼڄ   (IEEE) ڂ اٸٱشفڂڀڍٯ

 طڍٗ ا٘فا٦ اڀىبپ ٴىشفي ڀڍب٨شڅ ثڃؼ.اڀشٍبـ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثڅ ٌڍڃڄ اټفڂقڊ ؼـ ټ

ڂ اثفار ثف ـڂڊ اٌڍبء ټڃخڃؼ ؼـ  ڍفټىش٭ڍٻثف ثؽپ اڀىبپ ٌبټٷ اثف ټىش٭ڍٻ ڂ ٤ اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋٌؽڄ  اثافار ٌځبغشڅ 

چبڊ  ڍؽاپ٠ځڃاپ اثااف ټاىش٭ڍاٻ ټ ڂ ٌااڃٮ ڂ وااڃغاشاٵااڋ ثڅ ڍفضفاـسڋسڃاپ ثڅ اثفار ضفاـسڋ، ٤ ټطڍٗ اوز ٰڅ ټڋ

ڌمڄ ثف ـڂڊ ا٬ٍبـ ثطفاڀڋ ڂ ثڅٰبټٷ،  ٘ڃـ ثڅـا  اٸؿٰف ٨ڃ٪ٰڅ اوشبڀؽاـؼچبڊ ـاڌح ١٨ٹڋ اثفار  ڋؼـضبٸ. اٌبـڄ ٰفؼ ٥ځب٘ڍىڋاٸٱشفڂټ

ڊ چب ثب٨زڊ چب ټٍػّڅڂ چٽسځڍٿ ټڃاـؼڊ ټبڀځؽ ضىبوڍز ڂ  ڀؽاؼڄ٬فاـ  ټڃـؼسڃخڅټبڀځؽ ٰڃؼٰبپ، ټبؼـاپ ثبـؼاـ ڂ خځڍٿ آڀڇب، 

ٌڃؼ ٰڅ آڌب اڌٿ اوشبڀؽاـؼچب ثځبثفاڌٿ اڌٿ ټڃٔڃٞ ټٙفش ټڋ .ٰځؽ( ؼـ ڀٝف ٴف٨شڅ ڀٍؽڄ اوز ڋټڌً وٿ س٥ڍڍف ا٨كاب ثٴڃڀبٴڃپ )ٰڅ 

اڀؽ  ڌؽڄثفٴكسڃاڀځؽ ٔبټٿ ولاټز ڂ اڌٽځڋ ا٨فاؼڊ ثبٌځؽ ٰڅ وجٯ قڀؽٴڋ خؽڌؽڊ ـا ؼـ ـاوشبڊ ٴىشفي سٱځڃٸڃلڊ چٽسځبپ ټڋ

چبڊ  ڌڋڀبـوبٸؿا ؼـ اڌٿ ټ٭بٸڅ  اڀؽ ٌؽڄ ڂا٬ٟ ڌب غڍف؟ ڀٱبر ثبـقڊ ڂخڃؼ ؼاـڀؽ ٰڅ ؼـ اڌٿ اوشبڀؽاـؼچب ټڃـؼ ثڋ سڃخڇڋ

اوشبڀؽاـؼچبڊ خڇبڀڋ دفسڃٴڍفڊ اق اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ٨فٰبڀه ـاؼڌڃڌڋ ؼـ ـاوشبڊ ض٩بٜز، اڌٽځڋ ڂ ولاټز ا٨فاؼ 

 اوز.  ٌؽڄ ڂا٬ٟڂ ثفـوڋ  ټڃـؼثطث

اڌٽځڋ، دفسڃچبڊ ٤ڍفڌڃڀڍكاپ، ټػب٘فار  چبڊاټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ٨فٰبڀه ـاؼڌڃڌڋ، اوشبڀؽاـؼچب ڂ ؼوشڃـاٸ١ٽٷّا:  یذٍاشُول

 اټڃاج اٸٱشفڂټ٥ځب٘ڍىڋ ثف ولاټزا
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Safety and Health of Human under the Supervision of Standards and Guidelines for Radio Frequency 

Electromagnetic Radiation Protection 

 

Sahel Rabiei, Ali Zeinali 

 

By development of communication technology infrastructures, human exposure to the radio frequency 

electromagnetic field (RFEMF) increased. RFEMF, in the frequency range of 3 kHz up to 300 GHz which 

named Non-Ionizing Rradiation (NIR), have no ionization potential in the biological tissue and increase 

temperature or irritation of exposed areas with serious risks to the health of individuals, plants, and animals. The 

World Health Organization (WHO), as the world's health authority, has put forward a number of issues 

regarding the standardization of radiation levels of electromagnetic fields and recommend governments to apply 

these international standards to the health of individuals. Many countries follow the guidelines of the 

International Committee on Non-Ionizing Radiation (ICNIRP), the International Committee of Electromagnetic 

Safety (ICES) and the (IEEE) Institute of Electrical and Electronics Engineers in field of RFEMF radiation 

protection. When these standards were developed, a cell phone was in size of a brick, and the sources of 

electromagnetic waves had not surrounded the environment. 

 The known effects of RFEMF on human health include direct and indirect effects on humans and effects on 

objects in the environment, which can be attributed to thermal, non-thermal, and shock and burn effects as direct 

effects of RFEMF on human health. While current standards do not fully refer the above effects and have not 

considered the critical groups, such as children, pregnant women, and their foetuses. Also, sensitivity and 

electrical feature of tissue which related to energy absorption of the wave, are ignored. Therefore, it is a question 

whether these standards can still be safe for the health of individuals in the new lifestyle along with 

development of technology? There are some indications that these standards are more inadequate. Therefore, in 

this article, the deficiencies of the international standards for exposure to RFEMF; in the field of protection, 

safety and health; have been discussed. 
 

Keywords: Electromagnetic Field Health Hazards, Non-Ionizing Radiation Protection, Radio Frequency 

Electromagnetic Field, Safety Standards and Guidelines.  
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 اثرات شًتیىی، تیَلَشیىی ٍ فیسیَلَشی  پارازیت ترسلاهت فردی

 2ټفسٕڋ اټفاڌڋ،*1قچفڄ ٰبٜٽڋ

  mail:zohrehkazemi75@yahoo.comاڌفاپ    آثبؼ، غفٺ ٸفوشبپ، دكٌٱڋ ڃٺ٠ٹ ؼاڀٍٵبڄ ؼاڀٍدڃڌڋ، سط٭ڍ٭بر .ٰٽڍشڅ .1

 ؼاڀٍدڃڊ ؼٰشفڊ سػّّڋ،ټؽڌفڌز ا٘لا٠بر ولاټز،ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ اڌفاپ،سڇفاپ،اڌفاپ     .2

 

ـ اڌٿ چؽ٦ اق ڀڃٌشٿ اڌٿ ټ٭بٸڅ اچٽڍز ـڂق ا٨كڂپ اټڃاج ٰڃسبڄ ثفؼ اٸٱشفڂ ټ٥ځب٘ڍه )دبـاقڌز( ثف ولاټز ٨فؼڊ اوز. ؼ همذهِ:

ټ٭بٸڅ اثشؽا ثڅ س١فڌ٩ڋ ټػشّف اقدبـاقڌز ټڍذفؼاقڌٻ ڂ وذه اثفار ثڍڃٸڃلڌٱڋ ڂ ٨ڍكڌڃٸڃلڊ آپ ثف ثؽپ ـا ټڃـؼ ثفـوڋ ٬فاـ ټڋ 

ؼچڍٻ. اڌٿ اټڃاج ـاؼڌڃڌڋ ڂټڍٱفڂټڃج)دبـاقڌز(، ثب ٨فٰبڀىڇبڊ ټٍبثڅ ٌجٱڅ چبڊ چؽ٦)ٌجٱڅ چبڊ ټبچڃاـڄ اڊ، ټػبثفاسڋ 

اټڃاج اِٹڋ ټڍٍڃڀؽ.دبـاقڌز اڀؽاقچب، ٨فوشځؽڄ چبڊ ټػبثفاسڋ ڂدىشڇبڊ ثف٪ ٨ٍبـ٬ڃڊ، ؼائٽب  ڂ...(ټڃخت اغشلاٶ ڂ خبڌٵكڌځڋ ؼـ

اثفار ڀبٌڋ اق اڌٿ اټڃاج،اټٱبپ اڌدبؼ وف٘بپ ؼـثب٨شڇبڊ ڀفٺ  WHOؼـضبٶ اڀشٍبـدبـاقڌز ثب سڃاپ ثبلا چىشځؽ ڂثفاوبن ؼاؼڄ چبڊ 

ڂا٠ّبة، سبثڍفټځ٩ڋ ـڂڊ خځڍٿ،٠٭ڍٻ ٌؽپ ټفؼاپ،ا٨كاڌً ثؽپ ، سؽاغٷ ؼـ وڍىشٻ چؽاڌز چڃادڍٽب، سبثڍفار ټځ٩ڋ ـڂڊ ټ٥ك

 ؼټبڊ ثؽپ ڂټٍٱلار غڃڀڋ ټڍٱځځؽ.

اڌٿ سط٭ڍ٫ ، سڃِڍ٩ڋ ڂ اقڀڃٞ ټفڂـڊ اوز ٰڅ ثب ټٙبٸ١څ ثف ټ٭بلار ټ١شجف ٠ٹٽڋ ڂ خىشدڃڊ ټځبثٟ ټػشٹ٧ ؼـ وبڌشڇبڊ  رٍضْا:

 ٺ ٴف٨شڅ اوز.  ڂ ټٙبٸ١بر ٰشبثػبڀڅ اڊ اڀدب google scholar, magiran,,sid ټ١شجف ڀٝڍف 

ولاټز   BTSچبڊ چٽفاڄ ڂ ؼٰٷچب اق خٽٹڅ سٹ٩ٿچبڊ اـوبٸڋ ڂ ؼڌٵف ٨ځبڂـڊدبـاقڌز ؼـ چف ِڃـر اټڃاج وبٟ٘ ٌؽڄ اق  ًتایح:

. اوش٩بؼڄ ا٨فاؼ اقڂوبڌٷ ثڋ وڍٻ ڂدبـاقڌشڇبڊ ٰځؽ٘ڃـخؽڊ سڇؽڌؽ ټڋغّڃَ ٰڃؼٰبپ ڂ قڀبپ ثبـؼاـ ـا ثڅسٽبټڋ ٌڇفڂڀؽاپ ثڅ

ت ٬فاـٴف٨شٿ آڀڇب ؼـا٬ڍبڀڃوڋ اقاټڃاج اٸٱشفڂټ٥ځب٘ڍه ټڍٍڃؼٰڅ سبثڍفټځ٩ڋ ثف ثبـڂـڊ ڂسڃٸڍؽ ټثٷ ثػّڃَ ؼـ ټبچڃاـڄ اڊ ، ټڃخ

ټفؼاپ ؼاـؼ چٽسځڍٿ ټڃخت ٰبچً سفاٰٻ اوشػڃاپ چب ټڍٍڃؼ.٘ج٫ آقټبڌٍڇبڊ ثفـوڋ ٌؽڄ سبثڍف اڌٿ اټڃاج قټبڀڋ اوز ٰڅ ٨فؼ 

ٻ( اڌٿ اټڃاج سڃ٧٬ ؼاٌشڅ ثبٌؽ.)٨بِٹڅ ڂټڍكاپ سڃ٧٬ ڂ ٌؽر س١ٍٍٟ ثڅ ټؽر ڀڍٻ وب٠ز ڌب ثڍٍشف ؼـ ٨بِٹڅ ؼڄ ټشفڊ)ؼڌؽټىش٭ڍ

 ٠ڃاټٷ ټڇٻ غٙفآ٨فڌٿ چىشځؽ.(

ڀشڍدڅ ٴڍفڊ: ټٙبٸ١څ ضبٔف ڀٍبپ ؼاؼ ٰڅ دبـاقڌشڇب ټڃخت سبثڍف ټځ٩ڋ ثفڂڊ ـٌؽ ڂثبـڂـڊ ټڍٍڃڀؽ ڂاڌدبؼاضشٽبٶ وف٘بپ ؼـ 

ؼـاثفسؽاڂٺ، ڀبٌځڃاڌڋ ټكټٿ ڂ اٸشڇبثبر دڃوشڋ ـا ثڅ چٽفاڄ ثب٨شڇبڊ ڀفٺ ټڍٱځځؽڂ سبثڍفار ټػفثڋ ثفا٠ّبة ڂـڂاپ ؼاـڀؽ چٽسځڍٿ 

 ؼاـڀؽ .

 ٰٹڍؽڂالڄ چب: دبـاقڌز ڂولاټز، اټڃاج اٸٱشفڂټ٥ځب٘ڍه ، سبثڍفار دبـاقڌز، اټڃاج ڂولاټشڋ
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Introduction: The purpose of this article is the increasing importance of short waves wrote Byrd 

electromagnet(noise)on the health of the individual.This article is a brief definition of the cell first and then stick 

it on the physiology and biological effects the body feeds.These radio waves and microwaves(noise),With the 

same aim of network frequency( satellite network, telecommunications and ... )Cause and the replacement of the 

original waves are in.Andasha media, telecommunication transmittersvoltage substations and constantly release 

the noise with high power.According to WHO data, the effects caused by the waves of the soft tissues of the 

body to create the possibility of cancer and interfere in the guidance system and the negative impacts on neuro-

mghsu and have a negative impact on the embryo and become childless men and increased body temperature 

and blood problems. 
methods: This type of descriptive research and review articles on the study is scientifically valid and different 

sources search sites google scholar, magiran, sid) (library and studies have been done. 
results: In any case the waves emitted from the cell sent and other technologies including mobile phones and 

health rig all the BTS shrondan, especially children and pregnant women are seriously threatened.The use of 

wireless devices and the people of satellite cell, thereby placing them in an ocean of electromagnetic waves that 

negative impact on Fertility and reproduction, especially in men. It also reduces bone density. sbaq test review 

the impact of this is when a person waves  For half an hour or more at a distance of 10 yards) direct vision (the 

waves stop. 

Conclusion: This study showed that the media are negative impact on fertility and growth, and creating the 

possibility of cancer in soft tissues and have a devastating impact on the mental as well as the effect on the 

continuation of chronic inflammation and skin to deafness. 

 

Key words: health and parasite , electromagnetics waves , parasite(noise) effecta , waves and health 
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 تالیٌی لیسرّای پسضىی هَرد استفادُ در ولیٌیه   اّویت ایوٌی در وارتردّای

 

 4، ڀىفڌٿ قڀؽ3، ٠كاٸؽڌٿ ټڇبخفاڀڋ 2، ٸڍلا ٠ٙبڌڋ ٨ٍشٽڋ*1ا٨ٍبپ ٌڍفٰڃڀؽ 

ڍ٭بر ٸڍكـ دمڂچٍٵف ٴفڂڄ ٸڍكـ دكٌٱڋ ټفٰك سط٭ -ؼاڀٍطڃڊ ؼٰشفاڊ ٨ڃسڃڀڍٯ، دمڂچٍٱؽڄ ٸڍكـڂ دلاوٽب ؼاڀٍٵبڄ ٌڇڍؽ ثڇٍشڋ 1

 دكٌٱڋ ، خڇبؼ ٠ٹڃٺ دكٌٱڋ سڇفاپ
 اوشبؼ ڌبـ دمڂچٍڋ ڂ ټشػُّ دڃوز ڂ ټڃ، ټؽڌف ٰٹڍځٯ وٹڃٶ ؼـټبڀڋ ، دمڂچٍٵبڄ ـڂڌبپ 2

 اوشبؼ ٨ڍكڌٯ، دمڂچٍٱؽڄ ٸڍكـڂ دلاوٽب ؼاڀٍٵبڄ ٌڇڍؽ ثڇٍشڋ 3

 بؼ ٠ٹڃٺ دكٌٱڋ سڇفاپاوشبؼ ڌبـ دمڂچٍڋ ڂ ټشػُّ دڃوز ڂ ټڃ، ٴفڂڄ ٸڍكـ دكٌٱڋ ټفٰك سط٭ڍ٭بر ٸڍكـ دكٌٱڋ ، خڇ 4

 

ثب ټ١ف٨ڋ وڍىشٻ چبڊ ٸڍكـڊ ڂ سڃو١څ ټؽاڂٺ آڀڇب، ڌٯ وف٨ّٷ خؽڌؽ اق ٰبـثفؼچبڊ اڌٿ وڍىشٻ چبڊ ٸڍكـڊ ؼـ قټڍځڅ چبڊ 

ټشځڃ٠ڋ چٽسڃپ سط٭ڍ٭بر ڂ ٠ٹڃٺ ثبٸڍځڋ ؼـ قڌف ٌبغڅ چبڊ ؼـټبڀڋ، ټبـثؽچبڊ سٍػڍّڋ ثفاڊ ټشػّّبپ ٠ٹڃٺ دكٌٱڋ ؼـ 

چب سبثً ڀڃـڊ چىشځؽ ٰڅ ثف دبڌڅ ټٱبڀڍىٻ چبڊ ثػّڃِڋ ٌبټٷ ٨ڃسڃضفاـسڋ، ٨ڃسڃٌڍٽڍبڌڋ، ؼوشفن ٬فاـ ٴف٨ز.  ثڍٍشف ٸڍكـ

ثب٨ز ؼاـڀؽ. اڌٿ ټٱبڀڍىٻ چبڊ ثفچٽٱځٍڋ ټڋ  -٨ڃسڃٰځؽٴڋ،ڂ ٨ڃسڃټٱبڀڍٱڋ غٙفار اضشٽبٸڋ غڃؼ ـا ثڅ چځٱبٺ ثفچٽٱځً ٸڍكـ

ڌب ثڍڃٸڃلڌٱڋ ؼـ چؽ٦ ثڍڃٸڃلڌٱڋ ټڃـؼ  سڃاڀځؽ وجت غٙفار ثبٸ٭ڃڄ ڂ آوڍت ڂ ٠ڃاـْ خبڀجڋ ضفاـسڋ، ٌڍٽڍبڌڋ، ټٱبڀڍٱڋ

 اوش٩بؼڄ ٸڍكـ ٌڃڀؽ. 

چف ٰؽاٺ اق اڌٿ آوڍت چب ثف اوبن اڀشػبة چبڊ ټشځڃ٠ڋ اق ٴبـاټشفچبڊ ٨ڍكڌٱڋ سبثً ٸڍكـ ٌبټٷ ٘ڃٶ ټڃج ڀڃـ ٸڍكـ، دڇځبڊ 

ځڅ چٽڅ اڌٿ دبـاټشفچبڊ قټبڀڋ دبٸه ٸڍكـ، ټؽر قټبپ سبثً ٸڍكـ، ڂ ؼاڀىڍشڅ اڀفلڊ ٸڍكـ اڌدبؼ ټڋ ٌڃؼ. ثځبثفاڌٿ اڀشػبة ثڇڍ

سبثجفٴؿاـ ٸڍكـ ثف اوبن ڀڃٞ چؽ٦ ټڃـؼ ؼـټبپ ثب٨ز ثڍڃٸڃلڌٱڋ اثفار خبڀجڋ اڂٸڍڅ اڊ ؼـ ثب٨ز دڃوز ڂ ڌب زٍٻ ثڅ ٠ځڃاپ ؼـ 

ؼوشفن سفڌٿ اـٴبڀڇبڊ ټڃـؼ سبثً ٸڍكـ ټڋ سڃاڀؽ وجت ٌڃؼ. ثځبثفاڌٿ، ثىڍبـ ٔفڂـڊ اوز ٰڅ ثڅ ټلاضٝبر اڌٽځڋ ٸڍكـ 

ٰٹڍځڍٱڋ ڂ دكٌٱڋ، ثفاڊ ثڍٽبـ ڂ ٰبـثف ٰڅ غڃاڄ دكٌٯ ټشػُّ ثبٌؽ ڌب دفوځٷ ٰبـثف ٰٹڍځڍٯ ٸڍكـ،  ثػّڃَ ؼـ ٰبـثفؼچبڊ

سڃخڅ ٌڃؼ. ثڅ ټځٝڃـ خٹڃٴڍفڊ ڂ ٰبچً ڀفظ آوڍت چبڊ اضشٽبٸڋ ڀبٌڋ اق ٸڍكـ، اوشبڀؽاـؼچبڊ ٰبـ ثب ٸڍكـچبڊ دكٌٱڋ سطز 

 ـ٠بڌز ٌڃؼ.ڀٝبـر ٨ڍكڌٯ دكٌٯ ټىئڃٶ ثڅ ٘ڃـ ٰبټٷ ؼـ ٰٹڍځڍٯ چبڊ ٸڍكـ دكٌٱڋ 

 

 

 اڌٽځڋ، ٸڍكـ ، ٰبـثفؼچبڊ ٰٹڍځڍٱڋ ّا: ولیذ ٍاشُ
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By introducing of laser systems and their continuous development, a new chapter of laser systems applications 

in a variety fields including research and clinical science in addition to the therapeutic, diagnostic applications 

were available for medical professionals in various fields. Most lasers emit radiation with intrinsic probable 

risks where in laser-tissue interactions based on special mechanisms most important ones including 

photothermal, photochemical, photoablative and photomechanical, may causes potential risks and damage, 

similar to other side effects of thermal, chemical and mechanical in biological targets.  

Each of these damage mechanisms are based on multitude laser irradiation parameters including wavelength 

pulse duration, irradiation time, power and energy density. Based on the optimized selection of the irradiation 

parameters and the type of the biological tissue, preliminary side effects in skin and eye organs can be 

prevented. Then, it is crucial to notify laser safety considerations especially in clinical applications for both 

patients and operators for preventing or reducing the possible damages   by applying laser safety standard under 

the correspondence of medical physicist officer in the laser clinics. 

 

Keywords: safety, laser, clinical applications 
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 ّای خارب اهَاج هایىرٍٍیَتررسی ًاًَواهپَزیت

 *٨فڍٽبپـٔب د

 ټڃوىڅ آټڃقي ٠بٸڋ ٨ػف ـاقڊ وبڂڄ، وبڂڄ، اڌفاپ

 

چب، ٨فچبڊ ټبڌٱفڂڂڌڃ ڂ . . . سؽاغلار اټڃاج چبڊ چٽفاڄ، ټبچڃاـڄاټفڂقڄ، ثڅ ؼٸڍٷ ا٨كاڌً ڂوبئٷ اٸٱشفڂڀڍٱڋ اق ٬جڍٷ سٹ٩ٿ

١ٍ١بر ڂ سؽاغلار اٸٱشفڂټ٥ځب٘ڍه ا٨كاڌً دڍؽا ٰفؼڄ اوز ٰڅ ثفاڊ اڀىبپ ڂ ټطڍٗ قڌىز غٙفڀبٮ اوز. ثڅ ٠ٹز غٙفار سٍ

اټڃاج اٸٱشفڂټ٥ځب٘ڍه ټطب٨ٝز ؼـ ټ٭بثٷ اڌٿ اټڃاج سڃخڇبر قڌبؼڊ ـا خٹت ٰفؼڄ اوز. ثف اوبن ڀٝفڌڅ غٗ اڀش٭بٶ ڀ٩ڃؾدؿڌفڊ 

سفڌٿ ٨بٰشڃـچبڌڋ چىشځؽ ٰڅ ـڂڊ ټڍفاڌڋ اټڃاج اٸٱشفڂټ٥ځب٘ڍه سبثڍفٴؿاـڀؽ. ثف اڌٿ اوبن، ټڃاؼڊ ټ٥ځب٘ڍىڋ ڂ اٸٱشفڌٱڋ ټڇٻ

چبڊ ٰفثځڋ ڂ وبڌف دڍفڂٶ، دٹڋ سڍڃ٨ٿ، ٴفا٨ٿ، ڀبڀڃٸڃٸڅآڀڍٹڍٿ، دٹڋ. دٹڋ(2، 1)چبڊ اټڃاج ټځبوجځؽڇڍڅ خبؾةثب اڌٿ غڃاَ ثفاڊ س

چبڊ اټڃاج ټبڌٱفڂڂڌڃ دٹڍٽفچبڊ ـوبڀب ثڅ ؼٸڍٷ اثف ـوبڀً ثف اوبن ڀٝفڌڅ اٸٱشفڂپ آقاؼ ثڅ ٠ځڃاپ ټڃاؼڊ ټځبوت ثفاڊ خبؾة

چبڊ اوذڍځٷ ڂ چٵكاٴڃڀبٶ ڂ وبڌف ټڃاؼ ټ٥ځب٘ڍىڋ ثڅ ٠ٹز اثف زفغٍڋ ٨فڌزاڀؽ. سط٭ڍ٭بر اغڍف ڀٍبپ ؼاؼڀؽ ٰڅ اوش٩بؼڄ ٌؽڄ

-(. ثڅ سبقٴڋ، ثڅ ٠ٹز ٨٭ؽاپ ٌؽر ڂ دڇځبڊ ثبڀؽ ڂوڍٟ خؿة اټڃاج ټبڌٱفڂڂڌڃ ـڂي4، 3ثفاڊ ټڍفاڌڋ اټڃاج ټبڌٱفڂڂڌڃ ټځبوجځؽ)

چبڊ اټڃاج چبڊ اغڍف ؼـ خبؾةٍف٨زچبڊ ټشځڃ٠ڋ ثفاڊ ا٨كاڌً ؼاؼپ خؿة اټڃاج ټبڌٱفڂڂڌڃ اڀدبٺ ٌؽڄ اوز. ؼـ اڌٿ سط٭ڍ٫ دڍ

 ټبڌٱفڂڂڌڃ ثفـوڋ ٌؽڄ اوز.

 چبڊ، دٹڍٽفچبڊ ـوبڀب، ڀبڀڃؾـار ټ٥ځب٘ڍىڋخبؾة اټڃاج ټبڌٱفڂڂڌڃ، ڀبڀڃٰبټذڃقڌزّا:  ولیذ ٍاشُ
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Abstract  

 

Nowadays due to enhancing electronic devices such as cell phones, satellites, microwave ovens, and etc. 

electromagnetic interferences have been increased hazarding to humanity and environment. Because of perils of 

electromagnetic radiations and interferences, protecting against them has attracted a large attention. According 

to the transmission line theory equation, complex permeability and permittivity are the most important factors 

effecting on the microwave attenuation. Base on them, materials having these properties are desirable to 

preparation of microwave absorbers (1, 2). polyaniline, polypyrrole, polythiophene, graphene, carbon nanotube, 

and other conductive polymers because of conductive loss effects according to the free electron theory have 

been used as the proper materials to microwave absorbing materials. Recent researches showed that magnetic 

spinel and hexagonal ferrites and other magnetic materials due to eddy current loss effects are the suitable 

materials to microwave attenuation (3, 4). Lately, due to lack of intensity and broad band of microwave 

absorption, various methods have been performed to enhancing microwave absorption. In this research recent 

progress in microwave absorbing materials have been investigated. 

 

Keywords: Microwave absorption, Nanocomposites, Conductive polymers, Magnetic nanoparticles
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 ًَیساى تر رٍی هغساثر تطعطع ی
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 ؼاڀٍٵبڄ ٠ٹڃٺ دكٌٱڋ سڇفاپ2

Soheila52@yahoo.com 

 

ټ٥ك ثڅ ٘ڃـ ٰٹڋ ڀىجز ثڅ س١ٍٍٟ ڌڃڀڍكاپ ڀىجشب ټ٭بڂٺ اوز زفا ٰڅ ڀڃـڂپ چب ثڅ ا١ٌڅ ټ٭بڂٺ چىشځؽ. اٴف زڅ  همذهِ:

ټڇٻ ؼـ ؼـټبپ سڃټڃـچبڊ اڂٸڍڅ ټ٥كاوز، چٽسځڍٿ آپ ټىئڃٶ اثفار ڀڃـڂٸڃلڌٱڋ ټٕفټػشٹ٧ ټبڀځؽ اغشلاٶ  دفسڃؼـټبڀڋ ڌٯ اثكاـ

ٌځبغشڋ ڌب قڂاٶ ٠٭ٷ اوز. ثڍٽبـڊ آٸكاڌٽف٠ٹز اِٹڋ ؼټبڀه ؼـ ټڍبپ وبٸٽځؽاپ اوز. ٌڃاچؽ ضبٰڋ اق آپ اوز ٰڅ ټڃاخڇڅ ثب 

 ا١ٌڅ ڌڃڀڍكاپ ټڋ سڃاڀؽ ټځدف ثڅ دڍٍف٨ز آٸكاڌٽفٌڃؼ.

ټب ؼـ دبڌٵبڄ ؼاؼڄ چبڊ دبة ټؽ ڂ اوٱڃدڃن ثب ٰٹٽبر ٰٹڍؽڊ ـاؼڌبوڍڃپ خٽدٽڅ، چڍذڃٰبټخ ڂ ٌځبغز ټ٭بلار ـا  ر:رٍش وا

 خىشدڃ ٰفؼڌٻ.

ټٙبٸ١بر ثڍبپ ټڋ ٰځؽ ٰڅ ضشڋ اثفار ؼڂقچبڊ ڀىجشب ٰٻ )ټثٷ وڋ سڋ اوٱٿ (ټڋ سڃاڀؽ ټٱبڀڍىٻ چبڊ ټفسجٗ  ًتایح ٍ تحث: 

ځؽڊ ڂ آٸكاڌٽفـا اڌدبؼ ٰځؽ. ثفـوڋ ضبٔف ثڅ اثفار س١ٍٍٟ ڌڃڀڍكاپ ثفـڂڊ ټ٥كټڋ ثب اغشلالار ٌځبغشڋ ؼڌؽڄ ٌؽڄ ؼـ وبٸٽ

 دفؼاقؼ.
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Introduction: The brain is generally considered to be relatively resistant to ionizing radiation because neurons 

are resistant to radiation. Although radiation therapy is an important tool in the treatment of primary brain 

tumors, it is also responsible for various adverse neurological effects, such as cognitive dysfunction or dementia. 

Alzheimer’s disease (AD) is the leading cause of dementia among the elderly. 

Methods: We searched PubMed and Scopus databases using mainly a combination of the following keywords: 

cranial irradiation, cognition, hippocampus.  

Results and discussion: Significant evidence suggests that exposure to ionizing radiation can lead to the 

development of AD. Studies described that even relatively low dose exposures (such as those resulting from 

computed tomography scans) could trigger mechanisms associated with cognitive dysfunctions seen in normal 

aging and AD. Present review pay effects of ionizing radiation on brain. 
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