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9ŘƛǘǀǊǸƴ bƻǘǳκ Editor's Note 
 

 

 

14-15 Mart 2020 tarihlerinde Konya da |ɢˈ±ƖŴ±Ɩ±Ɩ VI. 

ɓŴɔȡŴ"ȉ"ȉ"ȡŀ {ƶþ" ʘ± Ƞ"þŴŀŦ aĜŴĜƌŴ±ȉĜ ťƶƖôȉ±ȡĜ ˷ěkƕĉȠ-

2020) ťƶƖôȉ±ƌĜˈ ʲƶþɔƖ bĜȉ Ŧ"ȺŀŴŀƌ ĜŴ± 

ô±ȉv±ŦŴ±ȳȺĜȉĜŴƌĜȳȺĜȉ˱  

Kongr±ƌĜˈ|± bĜŴĜƌ |ɢƖʲ"ȡŀƖŀƖ ǈƖ±ƌŴĜ ĜȡĜƌŴ±ȉĜ "Ŧ"|±ƌĜŦ v"Ŵŀȳƌ"Ŵ"ȉŀƖŀ ȡɔƖƌɔȳ ʘ± 

Ⱥ"ȉȺŀȳƌ" ƶȉȺ"ƌŀ bɔŴƌɔȳŴ"ȉ|ŀȉ˱ ťƶƖôȉ±ƌĜˈ± bĜˈˈ"Ⱥ Ŧ"ȺŀŴ"ȉ"Ŧ bĜˈŴ±ȉĜ ƶƖɔrŴ"Ɩ|ŀȉ"Ɩ ʲ"b"Ɩlŀ 

|"ʘ±ȺŴĜ ŦƶƖɔȳƌ"lŀŴ"ȉŀƌŀˈ" ǈˈ±ŴŴĜŦŴ± Ⱥ±ȳ±ŦŦɢȉ ±|±ȉĜƌ˱ 

ťƶƖô±ȉĜƌĜˈ± Ŧ"ȺŀŴ"Ɩ ʘ± ĜŴôĜ ôǈȡȺ±ȉ±Ɩ Ⱥɢƌ "Ŧ"|±ƌĜȡʲ±ƖŴ±ȉĜƌĜˈ± Ⱥ±ȳ±ŦŦɢȉ ±|±ȉˮ ô±Ŵ±l±Ŧ 

ŦƶƖôȉ±Ŵ±ȉĜƌĜˈ± |± Ŧ"ȺŀŴŀƌŴ"ȉŀƖ|"Ɩ ƶƖɔȉ |ɔʲ"ȉŀˈ˱  

VI. International Congress on Natural and Health Sciences   (ICNHS-2020) held in 

Konya on March 14-15, 2020 with a great participation.  

Important names of the scient ific world presented their academic studies and found a 

discussion ambience. Especially, I would like to thank foreign invited speakers who 

joined us in insac congress.  

We would like to thank all of academics who have participated in insac congress. 

 

 

Dov˱ {ȉ˱ Ƌ±Ċƌ±Ⱥ {"ŴŦŀŴŀv 

 

 

 

 

Full Text/Tam Metin 
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Bilim Kurulu /Science Committe 
 

Å Prof. Dr. Angelo Sifaleras, University of Macedonia 

Å Prof. Dr. Aynur Kesƪƛƴ YŀȅƳŀƪœƤΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ .ƛǊƻƭ «ƴŜǊΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ CŜǾȊƛ YƤƭƤœŜƭΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ DǸǊƻƭ ¸ƤƭŘƤǊƤƳΣ !ƪǎŀǊŀȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Loanna Chinou, National and Kapodistrian University of Athens 

Å tǊƻŦΦ 5ǊΦ bŀȊƤƳ  ŜƪŜǊƻƐƭǳΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ hƭŎƻōŀȅ YŀǊŀǘŀȅŜǾΣ aŀƴŀǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ wƤŦŀǘ DǸƴŜǒΣ TƴǀƴǸ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ wǳŦŀǘ [ŀǘƛŦ ƻƐƭǳ IǳǎŜȅƴȊŀŘŜΣ !ȊŜǊōŀȅŎŀƴ mƐǊŜǘƳŜƴƭŜǊ 9ƴǎǘƛǘǸǎǸ 

Å tǊƻŦΦ 5ǊΦ {ŀŀŘŜǘǘƛƴ ¸ƤƭŘƤǊƤƳΣ !Řƴŀƴ aŜƴŘŜǊŜǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Selim Yilmaz, Marmara Universitesi 

Å tǊƻŦΦ 5ǊΦ !Φ !ƘƳŜǘ 5ƻƐŀƴΣ YƤǊƤƪƪŀƭŜ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ !Φ !ȊƳƛ ¸ŜǘƛƳΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ !Ǌǎƭŀƴ YŀƭƪŀǾŀƴΣ wŜŎŜǇ ¢ŀȅȅƛǇ 9ǊŘƻƐŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Atilla Pulur, GŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ .ƛƭƎŜ 5ƻƴǳƪΣ Tǎǘŀƴōǳƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ /ŜƴƎƛȊ !ǊǎƭŀƴΣ CƤǊŀǘ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ CŀǊǳƪ ¸ŀƳŀƴŜǊΣ Iƛǘƛǘ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ CŜƘƳƛ ¢ǳƴŎŜƭΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ DǸƭŦŜƳ 9ǊǎǀȊΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ DǸƴŜǊ 9ƪŜƴŎƛΣ Tǎǘŀƴōǳƭ DŜƭƛǒƛƳ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ Iŀƪŀƴ {ŀƭƛƳ 4ŀƐƭŀȅŀƴΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ IŀȅǊƛ 9ǊǘŀƴΣ !ƴŀŘƻƭǳ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ aΦ ¸ŀƭœƤƴ ¢ŀǒƳŜƪǘŜǇƭƛƎƛƭΦ hƴŘƻƪǳȊ aŀȅƤǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ aŜƘƳŜǘ DǸƴŀȅΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Metin KayŀΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Muhsin Hazar, DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ aǸǊǎŜƭ .ƛœŜǊΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ bŜǾȊŀǘ aƛǊȊŜƻƐƭǳΣ {ŀƪŀǊȅŀ ¦ȅƎǳƭŀƳŀƭƤ .ƛƭƛƳƭŜǊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ bǳǊǘŜƪƛƴ 9ǊƪƳŜƴΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ hǎƳŀƴ TƳŀƳƻƐƭǳ, OndoƪǳȊ aŀȅƤǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ {Φ wŀƴŀ ±ŀǊƻƭΣ 9ƎŜ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ {Ŝƭœǳƪ 4ŀƭƤǒƤǊΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ {ŜƳƛȅƘŀ ¢ǳƴŎŜƭΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ {ŜǘǘŀǊ YƻœŀƪΣ hǊǘŀ 5ƻƐǳ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ ±ŜŘŀǘ 4ƤƴŀǊΣ CƤǊŀǘ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å ProŦΦ 5ǊΦ ½ōƛƎƴƛŜǿ tŀǘŜǊΣ ¦ƴƛǿŜǊǎȅǘŜǘ ½ƛŜƭƻƴƻƎƽǊǎƪƛ 

Å Prof. Dr. Ziaaddin Zamanzadeh, Khazar University 

Å tǊƻŦΦ 5ǊΦ !Ǌǎƭŀƴ YŀƭƪŀǾŀƴΣ wŜŎŜǇ ¢ŀȅȅƛǇ 9ǊŘƻƐŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ !ǎǳƳŀƴ {ŜŘŀ {ŀǊŀŎŀƭƻƎƭǳΣ !Řƴŀƴ aŜƴŘŜǊŜǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ !ǘƛƭƭŀ tǳƭǳǊΣ DŀȊƛ «ƴƛǾŜrsitesi 

Å tǊƻŦΦ 5ǊΦ .ƛƭŀƭ ¦œŀǊΣ ¦ƭǳǎƭŀǊŀǊŀǎƤ ¢ǊŀǾƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Eleni Sella, National and Kapodistrian University of Athens 

Å tǊƻŦΦ 5ǊΦ !Řƴŀƴ 4ŜƭƛƪΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
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Å Prof. Dr. Ercan Oktay, YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. H. Mustafa tŀƪǎƻȅΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Lynn Rose, American University of Iraq 

Å tǊƻŦΦ 5ǊΦ hǊƘŀƴ 4ƻōŀƴΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ {ŀŘŜǘǘƛƴ tŀƪǎƻȅΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å tǊƻŦΦ 5ǊΦ {ŜǊǇƛƭ !ƐŎŀƪŀȅŀΣ {ǸƭŜȅƳŀƴ 5ŜƳƛǊŜƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Prof. Dr. Suat GezginΣ Tǎǘŀƴōǳƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ IŀǘƛǊŀ ¸ǳǎƛŦƻǾŀΣ YƘŀȊŀǊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aŜƘƳŜǘ aǳǎǘŀŦŀ ¸ƻǊǳƭƳŀȊƭŀǊΦ aŀǊƳŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aŜƘƳŜǘ ¦ƭǳƪŀƴΣ !Řƴŀƴ aŜƴŘŜǊŜǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aǸōŀǊƛȊ !ƐŀƭŀǊƭƤΣ !ȊŜǊōŀȅŎŀƴ 5ŜǾƭŜǘ tŜŘŀƎƻƧƛ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ bŀƳƛǉ aǳǎŀƭƤΣ YƘŀȊŀǊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Reza Sirjani, Eastern Mediterranean University 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ {ŜƭŀƘŀǘǘƛƴ !ǾǒŀǊƻƐƭǳΣ bΦ 9Ǌōŀƪŀƴ «ƴƛǾΦYƤǊƎƤȊƛǎǘŀƴ-¢ǸǊƪƛȅŜ aŀƴŀǎ «ƴƛǾΦ 

Å Assoc. Prof. Dr. Yagut Aliyeva, .ŀƪǸ 5ŜǾƭŜǘ ¦ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŀǇǊŀƪ LΦ mȊŘŜƳƛǊΣ YŀǊŀŘŜƴƛȊ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŜƴŜǊ mȊŜƴΣ 9ǊȊƛƴŎŀƴ .ƛƴŀƭƛ ¸ƤƭŘƤǊƤƳ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Zivar Huseynli, Khazar University 

Å Assoc. Prof. Dr. Tayfun Dede, Karadeniz Tekniƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Alexander Chefranov, Eastern Mediterranean University 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ 5ǸƴŘŀǊ ¸ŜƴŜǊΣ .ƻƭǳ !ōŀƴǘ TȊȊŜǘ .ŀȅǎŀƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Edin Jahic, International University of Sarajevo 

Å Assoc. Prof. Dr. Faiq Elekber, AzerbŀȅŎŀƴ aƛƭƭƛ 9ƭƳƭŀǊ !ƪŀŘŜƳƛȅŀǎƤ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ IŀƭƛƳ !ǾŎƤΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ IŀǘƛǊŀ ¸ǳǎƛŦƻǾŀΣ YƘŀȊŀǊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ YŜƳŀƭ 5ŜƭƛƘŀŎƤƻƐƭǳΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Mehmet Mustafa Yorulmazlar. MarmŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aŜƘƳŜǘ ¦ƭǳƪŀƴΣ !Řƴŀƴ aŜƴŘŜǊŜǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aŜǘƛƴ !œƤƪȅƤƭŘƤȊΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aǳǎǘŀŦŀ 5ŜŘŜΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aǸōŀǊƛȊ !ƐŀƭŀǊƭƤΣ !ȊŜǊōŀȅŎŀƴ 5ŜǾƭŜǘ tŜŘŀƎƻƧƛ «ƴƛǾŜǊǎƛǘŜǎƛ  

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ bŀƳƛǉ aǳǎŀƭƤΣ YƘŀȊŀǊ «ƴƛǾŜǊǎƛǘŜǎƛ  

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ mȊƎǸǊ TǒƭŜȅƛŎƛΣ ±ŀƴ ¸ǸȊǸƴŎǸ ¸Ƥƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Reza Sirjani, Eastern Mediterranean University 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ {ŜƭŀƘŀǘǘƛƴ !ǾǒŀǊƻƐƭǳΣ bΦ 9Ǌōŀƪŀƴ «ƴƛǾΦYƤǊƎƤȊƛǎǘŀƴ-¢ǸǊƪƛȅŜ aŀƴŀǎ «ƴƛǾΦ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¢ŜǾŦƛƪ !ƎŀœŀȅŀƪΣ Yƻƴȅŀ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŀƎǳǘ !ƭƛȅŜǾŀΣ .ŀƪǸ 5ŜǾƭŜǘ ¦ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŀǇǊŀƪ LΦ mȊŘŜƳƛǊΣ YŀǊŀŘŜƴƛȊ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŜƴŜǊ mȊŜƴΣ 9ǊȊƛƴŎŀƴ .ƛƴŀƭƛ ¸ƤƭŘƤǊƤƳ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Zivar Huseynli, Khazar University 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ /ŀƴǘǸǊƪ 4ŀǇƤƪΣ !ǘŀǘǸǊƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CƛƪǊŜǘ !ƭƤƴŎŀƪΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CƛƪǊŜǘ wŀƳŀȊŀƴƻƐƭǳΣ {ŀƪŀǊȅŀ ¦ȅƎǳƭŀƳŀƭƤ .ƛƭƛƳƭŜǊ «ƴƛǾŜǊǎƛǘesi 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CƛƪǊŜǘ {ƻȅŜǊΣ {ŀƪŀǊȅŀ ¦ȅƎǳƭŀƳŀƭƤ .ƛƭƛƳƭŜǊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ Iŀƪŀƴ {ǳƴŀȅΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ Iŀǎŀƴ  ŀƘŀƴΣ !ƪŘŜƴƛȊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ IŀǘƛǊŀ ¸ǳǎƛŦƻǾŀΣ YƘŀȊŀǊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Hayri AyŘƻƐŀƴΣ wŜŎŜǇ ¢ŀȅȅƛǇ 9ǊŘƻƐŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ 
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Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ IǸŘŀǾŜǊŘƛ aŀƳŀƪΣ mƳŜǊ Iŀƭƛǎ 5ŜƳƛǊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aΦ 4ŀƐǊƤ 4ŜǘƛƴΣ aŜǊǎƛƴ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aŜƘƳŜǘ aǳǎǘŀŦŀ ¸ƻǊǳƭƳŀȊƭŀǊΦ aŀǊƳŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Mehmet Ulukan, !Řƴŀƴ aŜƴŘŜǊŜǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ aǸōŀǊƛȊ !ƐŀƭŀǊƭƤΣ !ȊŜǊōŀȅŎŀƴ 5ŜǾƭŜǘ tŜŘŀƎƻƧƛ «ƴƛǾŜǊǎƛǘŜǎƛ  

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ bŀƳƛǉ aǳǎŀƭƤΣ YƘŀȊŀǊ «ƴƛǾŜǊǎƛǘŜǎƛ  

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ hƐǳȊ mȊœŜƭƛƪΣ CƤǊŀǘ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Reza Sirjani, Eastern Mediterranean University 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ {ŜōŀƘŀǘǘƛƴ 5ŜǾŜŎƛƻƐƭǳΣ CƤǊŀǘ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ {ŜŦŀ [ǀƪΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ {ŜƭŀƘŀǘǘƛƴ !ǾǒŀǊƻƐƭǳΣ bΦ 9Ǌōŀƪŀƴ «ƴƛǾΦYƤǊƎƤȊƛǎǘŀƴ-¢ǸǊƪƛȅŜ aŀƴŀǎ «ƴƛǾΦ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¦ƐǳǊ !ōŀƪŀȅΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘesi 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŀƎǳǘ !ƭƛȅŜǾŀΣ .ŀƪǸ 5ŜǾƭŜǘ ¦ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŀǇǊŀƪ LΦ mȊŘŜƳƛǊΣ YŀǊŀŘŜƴƛȊ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¸ŜƴŜǊ mȊŜƴΣ 9ǊȊƛƴŎŀƴ .ƛƴŀƭƛ ¸ƤƭŘƤǊƤƳ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ±ŜȅǎŜƭ ¢ŜƳŜƭΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘesi 

Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ½ŀŦŜǊ 4ƛƳŜƴΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Assoc. Prof. Dr. Zivar Huseynli, Khazar University 

Å 5ǊΦ !ƘƳŜǘ mȊǘǸǊƪΣ wƻǎŜƴ /ƻƭƭŜƎŜ ƻŦ IƻǎǇƛǘŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ 

Å 5ǊΦ !ƐŀȅŜǾŀ !ȅǎŜƭΣ {ǳƳƎŀȅƤǘ 5ŜǾƭŜǘ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ ½ǸƭŦƛȅȅ₳ IŀŎƤȅŜǾŀΣ {ǳƳƎŀȅƤǘ 5ŜǾƭŜǘ «ƴƛǾŜǊǎƛtesi 

Å 5ǊΦ !ƭƛ mȊΣ aŜƘƳŜǘ !ƪƛŦ 9Ǌǎƻȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Atheer Matroud, The American University of Iraq in Sulaimani 

Å Dr. Badiossadat Hassanpour, Eastern Mediterranean University 

Å 5ǊΦ .ŀƘŀƴǳǊ mȊƪŀƴ .ŀƘŀǊΣ aŜƘƳŜǘ !ƪƛŦ 9Ǌǎƻȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ 9Ǌƪŀƴ !ƪƎǀȊΣ YƤǊƎƤȊƛǎǘan-¢ǸǊƪƛȅŜ aŀƴŀǎ «ƴƛǾŜǊǎƛǘŜǎƛκ{Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Guita Farivarsadri, Eastern Mediterranean University 

Å 5ǊΦ DǸƴŜƭ hǊǳŎƻǾŀΣ !ȊŜǊōŀȅŎŀƴ aƛƭƭƛ .ƛƭƛƳƭŜǊ !ƪŀŘŜƳƛǎƛ 

Å 5ǊΦ IǸƭȅŀ 5ŜŘŜΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Mehdi Bashiri, Khazar University 

Å Dr. Mohamad Alhijazi, Eastern Mediterranean University 

Å Dr. Mohammed Bsher A. Asmael, Eastern Mediterranean University 

Å Dr. Sahl Derchawi, Suriye 

Å 5ǊΦ {ŜǾƎƛ DŜȊƛŎƛΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ !ƘƳŜǘ mȊǘǸǊƪΣ wƻǎŜƴ /ƻƭƭŜƎŜ ƻŦ IƻǎǇƛǘŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ 

Å Dr. Atheer Matroud, The American University of Iraq in Sulaimani 

Å Dr. Badiossadat Hassanpour, Eastern Mediterranean University 

Å 5ǊΦ 9Ǌƪŀƴ !ƪƎǀȊΣ YƤǊƎƤȊƛǎǘŀƴ-¢ǸǊƪƛȅŜ aŀƴŀǎ «ƴƛǾŜǊǎƛǘŜǎƛκ{Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Guita Farivarsadri, Eastern Mediterranean University 

Å 5ǊΦ DǸƴŜƭ hǊǳŎƻǾŀΣ Azerbaycan Milli Bilimler Akademisi 

Å Dr. Mehdi Bashiri, Khazar University 

Å Dr. Mohamad Alhijazi, Eastern Mediterranean University 

Å Dr. Mohammed Bsher A. Asmael, Eastern Mediterranean University 

Å Dr. Sahl Derchawi, Suriye 

Å 5ǊΦ !ƭǇŜǊ !ǘŜǒΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å DrΦ {ŜǾƎƛ 5ǳǊǎǳƴ !ǘŜǒΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ ¢ǳƴŎŜǊ 4ŀƪƳŀƪΣ ±ŀƴ ¸ǸȊǸƴŎǸ ¸Ƥƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ !ƘƳŜǘ mȊǘǸǊƪΣ wƻǎŜƴ /ƻƭƭŜƎŜ ƻŦ IƻǎǇƛǘŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ 
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Å 5ǊΦ !ƘƳŜǘ  ŀƘƛƴΣ aŜƘƳŜǘ !ƪƛŦ 9Ǌǎƻȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Atheer Matroud, The American University of Iraq in Sulaimani 

Å 5ǊΦ !ȅǎŜƭ YŀƭŀȅŎƤ ¸ƛƐƛƴΣ Tǎǘŀƴōǳƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Badiossadat Hassanpour, Eastern Mediterranean University 

Å 5ǊΦ .ŀǊōŀǊƻǎ {ŜǊŘŀǊΣ aŜƘƳŜǘ !ƪƛŦ 9Ǌǎƻȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ .ŜǊŜƪŜǘ YǀǎŜΣ  ƤǊƴŀƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ 5ŜŘŜ .ŀǒǘǸǊƪΣ YƤǊǒŜƘƛǊ !Ƙƛ 9ǾǊŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. 9ǊƘŀƴ 5ŜǾǊƛƭƳŜȊΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ 9Ǌƪŀƴ !ƪƎǀȊΣ YƤǊƎƤȊƛǎǘŀƴ-¢ǸǊƪƛȅŜ aŀƴŀǎ «ƴƛǾŜǊǎƛǘŜǎƛκ{Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Guita Farivarsadri, Eastern Mediterranean University 

Å 5ǊΦ DǸƴŜƭ hǊǳŎƻǾŀΣ !ȊŜǊōŀȅŎŀƴ aƛƭƭƛ .ƛƭƛƳƭŜǊ !ƪŀŘŜƳƛǎƛ 

Å 5ǊΦ IŀǊǳƴ DŜƴœΣ .ƛƴƎǀƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ IŀƭŜ YǀƪǎƻȅΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ YŀȊƤƳ YŀȅŀΣ YƤǊǒŜƘƛǊ !Ƙƛ 9ǾǊŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ YŀȊƤƳ bŀǎΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Mehdi Bashiri, Khazar University 

Å 5ǊΦ aŜƘƳŜǘ 4ŜōƛΦ hƴŘƻƪǳȊ aŀȅƤǎ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ aŜƭƛƘŀ ¦ȊǳƴΣ  ƤǊƴŀƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Mohamad Alhijazi, Eastern Mediterranean University 

Å Dr. Mohammed Bsher A. Asmael, Eastern Mediterranean University 

Å 5ǊΦ aǳǊŀǘ !ǘŀǎƻȅΣ YƤǊǒŜƘƛǊ !Ƙƛ 9ǾǊŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ mƳŜǊ mȊŜǊΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ mȊƎǸǊ mƴŀƭΣ {ǸƭŜȅƳŀƴ 5ŜƳƛǊŜƭ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ wŜŎŜǇ {ƻǎƭǳΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å Dr. Sahl Derchawi, Suriye 

Å 5ǊΦ {ŜŘŀ ¦ƐǊŀǒΣ .ƻȊƻƪ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ ¢ƻƭƎŀ 9ǎŜƴΣ !ƪŘŜƴƛȊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ ¢ǳōŀ aŜƭŜƪƻƐƭǳΣ !ƪŘŜƴƛȊ «ƴƛǾŜǊǎƛǘŜǎƛ 

Å 5ǊΦ ¢ǸǊƪŜǊ .ƤȅƤƪƭƤ, bƛǒŀƴǘŀǒƤ «ƴƛǾŜǊǎƛǘŜsi 
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Abstract: Competitions like Bull and Camel's wrestling held in Turkey is carried out 

for the purpose of giving the animals superiority over each other depending on the 

power. Unlike some animal competitions in the world, these competitions do not 

harm animals. These competitions, which are held within the framework of 

determined rules and under the supervision of referees authorized by the 

competition organization committee, are organized by associations and foundations 

related to the contribution of the local municipality within the same period every 

year. These competitions, which have an important place in Turkish culture, are 

held in the traditional festival atmosphere and contribute to the society in social and 

economic terms. The animals are adorned before the wrestling and introduced to the 

arena. To prevent injuries of animals during wrestling, the jewellery, tethers and 

other ornaments on them are removed and their mouths are tied. There is also a 

team to distinguishing animals during wrestling. The animals are divided into 

various categories according to their weight and matched. Bulls are not allowed to 

wrestle more than twice a day and the camels more than once a day. 

In conclusion, the support and spreading of these competitions held within the 

framework of certain rules, taking into account animal welfare, will contribute to 

the cultural, social and economic enrichment of the country along with the 

protection of these animals as the national gene source. 

Keywords: Animal Welfare, Bull, Camel, Wrestling 
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Summary: The globalizing world has led to the emergence of new approaches in 

the cost calculations of enterprises. Determining the profit / loss status of the 

services offered in terms of businesses is gaining importance day by day. 

Therefore, in this study, it is aimed to reveal that the clinical transaction cost 

figures can be reached by using the gradual distribution method as the cost 

accounting technique. According to the findings, many procedures performed in 

integrated clinics have been damaged; It was determined that profit was obtained 

from the operations in the emergency clinic, dental prosthesis laboratory and x-ray 

units. Damage status in integrated clinics is attributed to the need to update the 

Health Practice Communiqu®. As a result, it is thought that it would be beneficial 

for health institutions to establish their own cost accounting systems, thereby 

controlling service production costs and keeping them under control. 

 
 

Keywords: Gradual Distribution Method, Health Institutions, Cost Analysis 

 

 

Entry  

In line with the requirements of our age, new approaches are emerging in the cost calculations 

of enterprises. Accurate and realistic cost calculations will enable a healthier planning of 

product and service delivery. Health spending in our country has an important share in the 

economy. For this reason, profit / loss situations of expenditures are important in terms of 

providing health services economically and effectively. In this study, it is aimed to reveal that 

the clinical transaction cost figures can be reached by using the gradual distribution method as 

the cost accounting technique. After the costs of the units were determined, the profitability 

rates were tried to be determined by comparing them with the Social Security Institution Health 

Practices Communiqu® (SSI HPC) data. According to these data, problems that occurred during 

the normal operation of the hospital were tried to be determined. It is aimed to benefit from 

uniform accounting practice. Due to the restructuring process of the hospitals, difficulties in 

accessing some information are among the difficulties encountered. 

 

Cost Analysis 

 

The content of the cost analysis is the consolidation of information provided regularly from the 

cost system or, if necessary, from other sources. These data are evaluated and interpreted and 

used for specific purposes. It consists of tables, documents and records used for the 

determination of service unit costs by uploading the operating expenses to the product or service 

costs by classifying and monitoring the operating expenses in detail for certain purposes and 

distributing them to the expense places (B¿y¿kmirza, 2008). 
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óôHospital accounting is a systematic information provision scheme that collects data on 

economic events that have financial consequences for hospital businesses, records, classifies, 

evaluates and analyzes these data in accordance with certain laws, and presents the results 

obtained to those concerned in certain forms and procedures in accordance with a particular 

law.ôô (Akar, 1987). 

 

It is important to use cost analysis in investment decisions by recognizing significant differences 

in terms of income and expense by the hospital management. This cost analysis will facilitate 

the determination of the cost of the investment (¢i­ek, 2005). While performing cost analysis in 

hospitals, the Gradual Distribution Method, Dual Distribution Method or Direct Distribution 

Method are used (Nowicki, 2008). 

 

Gradual distribution method was used in this study. Since the cost distribution is made in two 

stages with the gradual distribution method, the deficiencies and deficiencies in the direct 

distribution method are eliminated. With this method, first of all costs; they are loaded on the 

main production cost centers, management units and expense centers. Secondly, the costs 

collected in management and auxiliary expense centers are charged to the main production 

expense centers (Nowicki, 2008). 

 

In order to make the cost distribution effective, some conditions must be met. We can list them 

as follows (Neumann ve Keith, 1998): 

 

- Cost centers suitable for the organization should be distinguished. 

- There should be accounting records compatible with the organizational structure. 

- There should be a complete information system for each auxiliary and core cost center that can 

provide financial data, cost data, and statistical and other non-financial data. 

 - There should be appropriate cost distribution techniques that can be meaningful and practical 

for healthcare providers. 

 

Classification of Costs: In the hospitals, the production process, such as all service production 

processes, non-production costs, begins and goes away. This operating hospital business is a 

direct material, direct labor and general service production. Costs in a hospital; consists of direct 

and indirect expenses. The purpose of classifying cost types is to calculate and group according 

to the functions of all expenditures made in hospitals. Direct raw material and material options 

are for direct labor and can be grouped under three headings: general service production 

conditions (Aslan, 2004): 

 

- Direct First Material and Material Costs; direct first material costs are the costs that are used in 

the service produced in hospitals and which can be monitored separately for which health 

service and how much they are consumed economically. 

- Direct Labor Costs; direct labor costs in hospitals consist of personnel expenses that are 

absolutely necessary for the production of health services and directly related to the health 

service produced. 

- General Service Production Costs; direct material and material expenses made for service 

production and production-related services in hospitals and expenses other than direct labor are 

called general production costs. 

 

Determination of Cost Types: As explained in the previous sections, the service costs in 

hospitals are the sum of the total costs of first substance and material, direct labor and general 

production costs. However, a patient is treated in more than one department / service in the 

service production process of the hospital. For this reason, in order to determine the cost of a 

patient, it is necessary to establish cost centers after determining the cost types in hospitals. 
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When the cost center or center is mentioned in hospitals, the account units where the costs are 

incurred or loaded come to mind (Bursal ve Ercan, 1999). 

 

Cost Distribution:  After determining the cost types and cost locations of the enterprise, the cost 

should be appropriately distributed in order to calculate the unit costs. Cost distribution refers to 

the determination of expenses by cost locations and then the collection of expenses collected in 

auxiliary service production cost locations to the main service production cost centers. Cost 

distribution is categorized under three main headings (¥zg¿lbaĸ, 2007): 

 

- Distribution of cost types to cost locations (First Distribution): The process to be performed in 

relation to cost locations within the cost system is to determine the direct (own) costs of each 

cost location. In the distribution of the cost types called 1.Distribution to the cost places, all the 

distributable costs are distributed directly or to the cost places related to the appropriate criteria. 

Cost locations can be divided into a sufficient number of subsections according to the 

characteristics of each business. 

- Distribution of costs collected in auxiliary cost locations to main cost locations (Second 

Distribution): After direct costs of cost centers are determined, the costs collected in production 

cost locations other than the main production locations are distributed. Distribution criteria 

(distribution keys) are used in distribution. It is the main purpose of cost accounting to distribute 

the collectively occurring costs to service production locations in the most accurate way. It is 

possible to perform cost distributions correctly by determining the distribution key that will give 

the most accurate distribution for the relevant cost. 

- Distribution of costs collected at main cost locations to services at those cost locations (Third 

Distribution) Costs collected at main service production locations in hospitals and the costs of 

services produced at that cost location are determined. 

 

In cost distribution, after the direct material expenses, personnel expenses and general 

production expenses of all departments are determined by the 1st distribution, the total expenses 

incurred in the management departments, support services and special service departments are 

subjected to the 2nd distribution considering the inter -departmental service exchange and 

appropriate distribution criteria. After the 2nd distribution, the total costs of the patient care 

services where the final service is obtained, in other words, the direct material costs, direct labor 

costs, general production costs and indirect costs from other departments can be reached. After 

the total costs of main service production cost locations are obtained, the unit costs of each 

service department can be found with the 3rd distribution (Neumann ve Keith,1998). 

 

In this study, the costs of the services provided on a unit basis were determined and the profit / 

loss situations obtained from the transactions performed by comparing the prices of health 

practices Communiqu® (HPC) were tried to be determined.  
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Table1.Cost Distribution Keys 
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Table 2. First Distribution Table 

 

Table 3. 
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Second Distribution Table 

 

 

Table 4. Third Distribution Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

23  
Proceedings Book  

 

 

 

 

 

Table 5. 2011 Integrated Clinics Service Unit Cost Calculation and Profit / Loss Analysis 

 

INTEGRATED CLINICS SERVICE UNIT COST CALCULATION AND PROFIT / LOSS ANALYSIS  

Inspection Name Number Score Weight The Unit 

Cost 

Fee P/L 

1 (*) Open closing orthodontic treatment 7 650 4550 319,71 210 -110 

2 (*) Band (bracket) application (for each tooth) 3 13 39 6,39 3 -4 

3 Inspection entered in 10 days 32166 10 321660 4,92 0 -5 

4 Alveolar correction (one chin) 48 55 2640 27,05 40 13 

5 Alveolar plastic (half chin) 4 49 196 24,10 35 11 

6 Surgical treatment of alveolitis 303 14 4242 6,89 10 3 

7 Amalgam filling (one faced) 4826 58 279908 28,53 20 -9 

8 Amalgam filling (two faced) 12281 63 773703 30,99 24 -7 

9 Amalgam filling (three faced) 2781 75 208575 36,89 26 -11 

10 Amputation (excluding filling) 36 29 1044 14,26 8 -6 

11 Abscess drainage (extraoral) 15 35 525 17,22 12 -5 

12 Rear tooth beam composite filling (one sided) 2843 58 164894 28,53 26 -3 

13 Rear tooth beam composite filling (two sided) 5122 69 353418 33,94 28 -6 

14 Rear tooth beam composite filling (three sided) 1735 75 130125 36,89 30 -7 

15 Rear tooth composite filling 3 75 225 36,89 21 -16 

16 Treatment of excessive clever sensitivity (half chin) 42 6 252 2,95 4 1 

17 Treatment of excessive clever sensitivity (full chin) 6 12 72 5,90 4 -2 

18 Treatment of excessive clever sensitivity (single 
tooth) 

109 5 545 2,46 2 0 

19 Black5 (kole) filling (amalgam) 153 40 6120 19,67 6 -14 

20 Black5 (cole) filling (glass ionomer) 14 40 560 19,67 6 -14 

21 Black5 (kole) filling (composite) 604 40 24160 19,67 6 -14 

22 Taking BPA anatomical (I. measure) measurement 2 30 60 14,76 0 -15 

23 BPA dental rehearsal 2 35 70 17,22 0 -17 

24 Taking BPA functional (2nd measure) measurement 2 40 80 19,67 0 -20 

25 BPA control inspection and etching 2 30 60 14,76 0 -15 

26 BPA prosthetic delivery 2 35 70 17,22 0 -17 

27 BPA centric closing and vertical dimension 
detection 

2 60 120 29,51 0 -30 

28 BPM anatomical (I. measure) measurement 4216 30 126480 14,76 0 -15 

29 BPM dental rehearsal 4200 35 147000 17,22 0 -17 

30 BPM functional (2nd measure) measurement 4211 40 168440 19,67 0 -20 

31 BPM control inspection and etching 4159 30 124770 14,76 0 -15 

32 BPM prosthesis delivery 4174 35 146090 17,22 0 -17 

33 BPM centric closing and vertical dimension 

detection 
4223 60 253380 29,51 0 -30 

33 Glass ionomer filler 3883 40 155320 19,67 21 1 

35 Chin luxury (simple) 1 35 35 17,22 17 0 

36 Dentin pin restoration (per pin) (excluding filling) 163 10 1630 4,92 7 2 

37 Detertrage (calculus cleaning) (lower right jaw) 11962 19 227278 9,35 13 4 

38 Detertrage (calculus cleaning) (upper right jaw) 11670 19 221730 9,35 13 4 

39 Detertrage (calculus cleaning) (lower left jaw) 11653 19 221407 9,35 13 4 

40 Detertrage (calculus cleaning) (lower left jaw) 11952 19 227088 9,35 13 4 

41 Fallen crown-bridge cementation (for each fixed 
holder) 

6450 5 32250 2,46 4 2 

42 Extraction (for each tooth) 37 17 629 8,36 11 3 

43 Covering the fissure (sealant) (single tooth) 8355 24 200520 11,80 7 -5 
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44 Flap operation (half chin) 6 114 684 56,07 60 4 

45 Gangrene or periapical lesion treatment (for each 

channel) 
38 25 950 12,30 13 0 

46 Gangrene periapical lesion tooth canal treatment 

two canals (excluding top filling) 
5 151 755 74,27 70 -5 

47 Gangrene periapical lesion tooth canal treatment 

singlecanal (excluding top filling) 
36 108 3888 53,12 49 -4 

Inspection Name Number Score Weight The Unit 

Cost 

Fee P/L 

48 Gangrene periapical lesion tooth canal treatment 

three channels (excluding top filling) 
12 203 2436 99,85 93 -7 

49 Night platter (for bruxism) 63 100 6300 49,19 21 -28 

50 Temporary crowns (for each tooth) 105 10 1050 4,92 8 3 

51 Gingivectomy (half chin) 21 33 693 16,23 17 1 

52 Gingivoplasty (half chin) 10 13 130 6,39 7 1 

53 Embedded canine-premolar tooth extraction 2 135 270 66,40 70 4 

54 Precision holder crowns 8 60 480 29,51 65 36 

55 Inlay padding (three-sided) 1 75 75 36,89 10 -27 

56 Inlay filling-occlusal 2 58 116 28,53 8 -21 

57 Jetosel 2 ml 20 ampoules 1 10 10 4,92 0 -5 

58 Canal fill removal (for each channel) 4 10 40 4,92 0 -5 

59 In-canal post application (per tooth) (excluding 
filling)  

411 11 5421 5,41 7 2 

60 Canal therapy-single channel (excluding top filling) 4054 100 405400 49,19 46 -3 

61 Canal therapy-two channels (excluding top filling) 2081 138 287178 67,88 63 -5 

62 Canal therapy-for each additional channel 454 46 20884 22,63 27 4 

63 Canal therapy-three channels (excluding top filling) 4497 195 876915 95,91 89 -7 

64 Component filling (per tooth) 132 46 6072 22,63 21 -2 

65 Composite veneer 2 63 126 30,99 31 0 

66 Root tip resection (for single tooth) (excluding 

threaded filling) 
2 98 196 48,20 70 22 

67 Bridge body (acrylic ceramic) for each body 

member 
14238 25 355950 12,30 85 73 

68 Crown bridge repair (per member) 110 12 1320 5,90 9 3 

69 Crown removal (for each member) 3315 5 16575 2,46 4 2 

70 Crown delivery (bridge body) 48 10 480 4,92 0 -5 

71 Crown delivery (for ceramics) 122 10 1220 4,92 0 -5 

72 Kuafaj (excluding filling) 8694 12 104328 5,90 3 -3 

73 Small surgery 2 225 450 110,67 115 4 

74 Metal rehearsal 766 10 7660 4,92 0 -5 

75 Metal rehearsal (bridge body) 77 10 7660 4,92 0 -5 

76 Metal rehearsal (for ceramics) 217 10 2170 4,92 0 -5 

77 Occlusal abrasions (one chin) 11724 16 1887584 7,87 12 4 

78 Onley (excluding lab fee) 1 29 29 14,26 13 -1 

79 Removal of impacted teeth for orthodontic 

treatment 
2 27 54 13,28 19 6 

80 Front tooth beam composite filling 8861 75 664575 36,89 26 -11 

81 Front tooth composite filling 19 69 1311 33,94 21 -13 

82 Periodontal abscess treatment 20 15 300 7,38 10 3 

83 Pivo (spiked crown) or post-core 2 55 110 27,05 40 13 

84 Rehearsed 534 10 5340 4,92 0 -5 

85 Reimplantation (single tooth) 1 26 26 12,79 18 5 

86 RPT 146 10 1460 4,92 0 -5 

87 RPT crown 262 10 2620 4,92 0 -5 

88 RPT partial 102 10 1020 4,92 0 -5 

89 Strip crowns 4 33 132 16,23 12 -4 

90 Subgingival curettage (lower right jaw) 196 24 4704 11,80 16 4 

91 Subgingival curettage (upper right jaw) 197 24 4728 11,80 16 4 

92 Subgingival curettage (upper left jaw) 201 24 4824 11,80 16 4 

93 Subgingival curettage (lower left jaw) 202 24 4848 11,80 16 4 

94 Supernumerary (plus) tooth extraction 10 10 100 4,92 0 -5 
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95 Telescope primary crown-coping 1 47 47 23,12 57 34 

96 TPA anatomical (I. measure) measurement 2901 30 87030 14,76 0 -15 

97 TPA dental rehearsal 2904 35 101640 17,22 0 -17 

98 TPA functional (2nd measure) measurement 2903 40 116120 19,67 0 -20 

99 TPA control inspection and etching 2869 30 86070 14,76 0 -15 

100 TPA prosthetic delivery 2870 35 100450 17,22 0 -17 

Inspection Name Number Score Weight The Unit 

Cost 

Fee P/L 

101 TPA centric closing and determination of vertical 

dimension 
2907 60 174420 29,51 0 -30 

102 TPM anatomical (I. measure) measurement 752 30 22560 14,76 0 -15 

103 TPM dental rehearsal 751 35 26285 17,22 0 -17 

104 TPM functional (2nd measure) measurement 752 40 30080 19,67 0 -20 

105 TPM control inspection and etching 726 30 21780 14,76 0 -15 

106 TPM prosthetic delivery 735 35 25725 17,22 0 -17 

107 TPM centric closing and determination of vertical 
dimension 

753 60 45180 29,51 0 -30 

108 Veneer crowns (acrylic) (for each foot member) 34 60 2040 29,51 65 36 

109 Veneer crowns (ceramics) (for each foot member) 24262 95 2304890 46,73 85 39 

110 Placeholder (mobile) (excluding technician extra 

charge) 
3 65 195 31,97 20 -12 

111 Local fluorine application (caries prophylaxis) half 

chin 
5316 18 95688 8,85 7 -2 

TOTAL    10766017    

 

 

Integrated Clinic  

 

Total Cost Weight Weighted Unit Cost 

5295435,13 10766017 0,491866 

 

In Table 5, it has been tried to reach the unit costs of the procedures performed in clinics. For 

this, the number of transactions made was multiplied by points and the weight of the transaction 

made in the total transactions was found. Afterwards, weighted unit cost was calculated by 

dividing the total cost by the total weight. By multiplying the score of each transaction with the 

weighted unit cost calculated, the unit costs of the transactions were reached. By comparing 

these costs with the prices of the social security institution's health practice notification, it was 

tried to determine whether the profit or loss was made from the transactions. From the data in 

table 5, it was found that many procedures performed in integrated clinics resulted in harm. 

Table 6. Emergency Clinic Profit / Loss Analysis 

Inspection Name Number Score Weight The Unit 

Cost 

Fee P/L 

1 Tooth extraction (for molar teeth) 12608 30 378240 5 21 16 

2 Tooth extraction (with infiltration anesthesia) 25631 21 538251 3 20 17 

3 Tooth extraction examination (dental doctor) 119092 10 1190920 2 7 5 

4 Tooth root extraction 1711 35 59885 6 0 -6 

5 Injection 37 4 148 1 3 2 

6 Embedded tooth extraction (with bone retention) 27 101 2727 17 70 53 

7 Embedded tooth extraction (with mucous retention) 216 94 20304 15 65 50 

8 Bleeding intervention 42 12 504 2 9 7 

9 Cyst operation (small) 5 169 845 28 65 37 

10 Complicated tooth extraction (for molar teeth) 358 30 10740 5 25 20 

11 Complicated tooth extraction (for small molars) 156 21 3276 3 20 17 

12 Local anesthesia (infiltration) 7 5 35 1 3 2 

TOTAL    2205875    
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Emergency Clinic 

 

Total Cost Weight Weighted Unit Cost 

361908,127 2205875 0,16406556 

 

In Table 6., the transactions stated in the previous table were made for the emergency clinic this 

time and the profit and loss situations of the transactions performed in this unit were tried to be 

determined. As can be seen from the table 6, it can be said that profits are generally obtained 

from the operations performed in the emergency clinic. 

Table 7. Prosthetic Laboratory Profit / Loss Analysis 

Inspection Name Number Score Weight The Unit 

Cost 

Fee P/L 

1 Feeding (one chin) 680 28 19040 9 18 9 

2 Partial prosthesis (acrylic, one chin) 2 10 20 3 150 147 

3 Partial prosthesis (metal base, one chin) 4238 10 42380 3 194 190 

4 Tooth addition (single tooth) 1540 11 16940 3 9 6 

5 Adding crochet 378 12 4536 4 9 5 

6 Prothesis soft acrylic application 34 80 2720 25 21 -4 

7 Rebezaj (pedestal renewal) one chin 6 39 234 12 26 14 

8 Total prosthesis (acrylic single chin) 2912 10 29120 3 150 147 

9 Total prosthesis (metal pedestal-single chin) 749 10 7490 3 194 190 

10 Repair (broken or cracked in the acrylic 

prosthesis) 
859 12 10308 4 9 5 

TOTAL        

 

 

Prosthetic Laboratory 

 

Total Cost Weight Weighted Unit Cost 

361908,127 2205875 0,16406556 

 

Unit cost calculations are made in Table 7 and it is understood that many transactions performed 

in this unit bring high profits. 

Result 

As a result, health institutions have their own cost accounting systems It is thought that it will 

be beneficial for them to control their production costs by keeping them under control. By 

management levels the information to be used must be accurate, clear and easily accessible at 

any time. Analyzes to be made in this direction will help to make healthier decisions by 

management units. Therefore, it is recommended that hospital managers create a cost 

accounting system and use the gradual distribution method as an option. For this, records must 

be kept accurate, complete and updated. Hospital information management systems should be 

clear, understandable and easy to use. In addition, an infrastructure where electricity, water, 

natural gas and material expenses can be determined on a unit basis. It is considered that it will 

be appropriate to create. 
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Absract:  

Marine intrusion is the most serious problem facing aquifers in coastal areas. This 

aquifers are considered as important sources of freshwater, especially in arid 

areas. Gabes Jeffara aquifer, located in southeastern Tunisia has been recognized 

as an industrial area specialized in mining phosphate processing industry. 

Furthermore, the region has also been intensively exploited to supply the growing 

needs of agriculture and domestic sectors. Degradation of groundwater and the 

possibility of marine intrusion became a serious concern of the communities. This 

work proposes a multidisciplinary investigation involving hydro-geochemical and 

geostatistical techniques to investigate the characteristics of groundwater quality 

and identify the origin of its salinization. For this purpose, 43 water samples were 

conducted and analyzed in different locations of the study area (Ghannouch and 

Mareth cities). Electric conductivity, pH, salinity and major ions were measured 

and analyzed. Piper, Pie diagrams and geostatistical analysis were used to assess 

groundwater mineralization. Results show that dominant chemical facies is Na-Cl-

Ca-SO4 (Sodium, Chloride,Calcium, Sulfate) due to rock-water interaction, 

suggesting that dissolution of halite was the main mineralization source of 

groundwater in the study area. However, saltwater intrusion was shown to control 

groundwater quality in some points so we can talk about a local saltwater 

intrusion. 

 

Key words: groundwater, aquifer, seawater intrusion, mineralization, Tunisia. 

 

 

Introduction:  

The sustainability of groundwater resources, in semi-arid zones, is generally dependent on 

climatic and anthropogenic factors. In fact, continued population growth, the expansion of 

irrigated areas and climate change have significantly increased the demand for water. New 

approaches are becoming required to water management. Bear et al. (1999) indicate that 

seawater has a uniform chemistry because of the long residence time of the major elements. Its 

main characteristics are Na
+ 
and Cl

- 
ions  predominance with a molar ration of 0.86. In contrast, 

continental fresh groundwater, if not polluted, is characterized by a very variable chemical 

composition, with a predominance of HCO3 , SO4 and Cl anions, a Ca
2+

 and Mg
2+ 

 as essential 

cations and to a lesser extent, the alkaline ions are Na
+
 and K

+
. 

The groundwater salinization has been subject of many studies and several origins have been 

proposed: (i) water-rock interaction and dissolution of evaporates (ii) saltwater intrusion and 

(iii) anthropogenic effect. 

mailto:aminamehri@yahoo.fr
mailto:arsogut@ktun.edu.tr
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A lot of techniques can be used to study the processes of salinization: geochemical 

investigation, isotopes and major ions. Also, ionic ratios, such as Br/Cl, Na/Cl, SO4/Cl can be 

used to identify salinityôs source, especially when saltwater intrusion take place. 

The main purpose of this work is to study and determine salinizationôs origin in the region of 

Gabes. 
 

Methodology  

Study Area  

The Jeffara aquifer is a multilayered aquifer, located in Southeastern Tunisia on the 

mediterranean sea (Figure 1). The study area is Gabes region (Ghannouch and Mareth cities), 

characterized by a semi-arid climate. The mean annual rainfall is around 200 mm and 

evaporation is over 1300 mm (Ben Hamouda et al. 2013). The annual temperature exceeds 

sometimes 40ÁC in July and August (CRDA, Gabes). 

 

The geology of Gabes region is characterized by Mio-Plio Quaternary deposits overlying in  

discordance on upper Cretaceous formations. The Mio-Pliocene is formed by continental sand.  

In the study area two aquifers were identified: a shallow aquifer in the Miocene sands which 

constitute the main aquifer of the Northern Gabes region (Ghannouch), and the Senonian aquifer 

lodged in dolomitic limestones, this aquifer is mainly exploited in Mareth city with a thickness 

of approximately 400 m (Sahli et al. 2013). 

Figure 1. Location map of the study area 

 

N 

N 
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Sampling And Analysis  

Field survey was done during November and December 2018. A 43 groundwater samples were 

collected from wells  in different places of Ghannouch and Mareth cities. Electrical conductivity 

(EC), pH and temperature were measured in the laboratory. Using ion liquid chromatography 

apparatus, major ions concentrations were analyzed (table 1). 

 

To determine the origin of the groundwater mineralization, a geostatistical method was applied 

to geochemical data by using principal component analysis (PCA). 
 

Results And Discussion  

Salinity  

Salinity of differents samples was calculated using values of temperature and EC. Salinity 

shows values varying between 1.3 and 6.6 g/l (Table 1). Salinity seems to be low for most 

samples except some points, were it is exceeding 3g/l. This medium salinity can be caused by: 

(i) local seawater intrusion or (ii) evaporates dissolution. 

Origin Of Mineralization  

The chemistry of groundwater depends on the lithological composition of the layers and the 

residence time of the water. This interaction affects the content of major ions (Ca
2+

, Mg
2+

, Na
+
, 

K
+
, Cl-, SO4

2-
, HCO3

-
 ..). 

Magnesium (Mg
2+

): Mg
2+

 comes from the dissolution of carbonate formations (dolomite). 

The average calculated was 88.18 mg/L. This is well above the standard drinking water 

average of 50 mg/l (WHO, 2006). 

 

Calcium (Ca
2+

): Ca
2+

 ion comes from two different natural sources: the dissolution of carbonate 

formations and the dissolution of gypsum. The calcium concentrations vary between 109,326 

and 439,69464 mg/L with a mean of 148.717 mg/L. 

 

Sodium (Na
+
): High Na

+
 concentrations (292,615 to 1662,948 mg/L) indicate that groundwater 

sodium in our study area comes probably from two different sources: i) dissolution of halite 

(NaCl) and (ii) saltwater intrusion. 

 

Chloride (Cl
-
): Chloride shows a very high values ranging from 329,261 to 2139,651 mg/L. 

Chloride can have various origins. i) Mio-Pliocene sandy gypsiferous clays; and ii) seawater 

intrusion. Chloride ion has different properties than other elements and is not adsorbed by 

geological formations. It does not easily combine with chemical elements and remains very 

mobile. 

 

Sulfates (SO4
2-
): The presence of sulphates in water is related to the dissolution of gypsum in 

the Mio-Plio-Quaternary formations and the leaching of evaporitic sediments from sebkha. 

SO4
2-
 concentrations range from 462,601 to 1893,625 mg/L, with an average of 666,504 mg/L. 

 

Bicarbonates (HCO3): The presence of bicarbonates in water is due to the dissolution of 

carbonate formations surrounding Jeffara aquifer. The mean value is 204,567 mg/L, with a 

maximum of 245,831 mg/L. 

 

Potassium (K): Potassium is caused by alteration of potassic clays, dissolution of chemical 

fertilizers (NPK) used by farmers (Poaidia, 2008) and potassium chloride (KCl). Concentrations 

vary between 14,261 and 31,294 mg/L with an average of 19,181 mg/L. 
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In order to know different facies in groundwater, results of major ions calculated in the 

geochemical analysis were projected on Piper diagram using ñDIAGRAMMESò software. Piper 

diagram is used generally to determine groundwaterôs different origins by grouping samples. 

Using 43 samples collected from Ghannouch and Mareth cities (Figure 2), Piper diagram shows 

an Na-Cl water type with Na-Cl-Ca-SO4 dominant facies. 

 

To understand the origin of groundwater mineralization, a geochemical analysis was performed 

and plots of major ions were established . As it is known, Chloride can be used in a case of 

mixing mechanisms  to distinguish between freshwater and saline water.  

Figure 2. Piper diagram of the study area 

Table 1. Results of geochemical analysis in the study area 

   HCO3
- 

Cl
- 

Br
-
  SO4

2-
  Na

+ 
K

+
  Ca

2+
  Mg

2+
  

EC 

(ms/cm)  

Salinity 

(g/l)  

Mean  
 

204.60  
 
610.419  

 
0.46  

 
681.082  

 
501.128  

 
19.35  

 
151.99  

 
89.020  

 
4.072  

 
2.173  

 

Minimum  
 

178.62  
 
329.261  

 
0.25  

 
462.601  

 
292.615  

 
14.26  

 
109.32  

 
61.394  

 
2.590  

 
1.335  

 

Maximu

m   
245.83  

 
2139.65  

 
1.30  

 
1893.62  

 
1662.94  

 
31.29  

 
439.69  

 
149.98  

 
11.620  

 
6.615  

 

 
 

Studying groundwater mineralization is based essentially on the analysis of ionic ratios, and 

more particularly those of Cl
-
 and Br- ions. These halogens are considered as the best preserved 

elements because their contents are neither influenced by the redox processes nor controlled by 

the low solubility minerals. The ratio Br/Cl thus remains constant, if these two elements have a 

common origin (Louvat et al, 1999 ; Fedrigoni et al, 2001). The  value of Br/Cl  ratio for normal 
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seawater is about 0.0036. For all samples, this ratio vary between  0.15 10
-3 

 and 0.75 10
-3
 

(Figure 3) which shows that the source of bromides in the groundwater is specially the halite. 

 

Figure 3. Bivariate plots of Br/Cl, Cl and Br in groundwater 

SO4/Cl can be used as an indicator and tracer of seawater intrusion to coastal aquifers. This ratio 

decreases as the proportion of saltwater increases (Tellam and Iolyd, 1995). Figure 4b shows an 

excess of chloride in the groundwater, which indicates a second origin of chlorides. This finding 

is confirmed by Figure 4a which shows low values of the SO4/Cl ratio, indicating a saltwater 

intrusion and a water-rock interaction. 

 

                           (a)                                                               (b) 

Figure 4. bivariate plots of SO4/Cl, Cl and SO4 in groundwater 

 

The presence of Cl
-
 and Na

+ 
in natural waters depends usually on the halite dissolution. But in 

coastal areas like Gabes region, conditions may be different. Na
+
 and Cl

-
 can be of a marine 

origin. The plot of Na and Cl (Figure 5) shows a correlation between the two ions which means 

a same origin. 

Statistical Analysis 

Principal component analysis (PCA): a statistical procedure used to examine quantitative 

variables. PCA is used generaly to provide maximum correlations and  information between 

variables and observation points in hydrochemical studies. 
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Figure 5. Plot of Na and Cl 

 

PCA was applied to the 43 samples, using the program SYSTAT. Latent Roots (Eigenvalues) 

and Percent of Total Variance Explained are respectively:  
 

Latent Roots (Eigenvalues) 

1 2 3 4 5 6 7 8 

5,666 1,314 0,725 0,200 0,067 0,019 0,009 0,000 
 

Percent of Total Variance Explained 

1 2 

70,826 16,420 
 

Results show that the first factor (Axe 1) represent 70,82 % of the total inertia. This percent 

reflect a high mineralized groundwaterôs character. The second factor (Axe 2, HCO3) represents 

only 16.42 % of total variance explained and reflects the contribution of carbonate dissolution to 

the water salinization. 

 

Pearson correlation matrix for TDS and major elements shows a correlation between the ions of 

Chloride, magnesium, sodium, calcium, sulfate and potassium which means the strong influence 

of this ions in the mineralization processes (Table 2). 

 

The factorial diagram (Figure 6) shows two mineralizationôs processes. Firstly, an enrichment 

of grounwater by Cl and Na ions. Secondly,  an effect of dissolution of carbonates and 

evaporites accompanied by HCO3 production. 
 

Conclusions  

Hydrochemical analysis based on major elements shows that in our study area, the salinization 

of groundwater is not controlled by mixing process except some points representing a local 

seawater intrusion. Statistical analysis indicates that groundwater mineralization is essencially 

due to a dissolution of carbonate and halit. Based on the results of this study, an isotopic and 

geophysical study is  carried on to more understand  this phenomenon and underline it.  

 

 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

35  
Proceedings Book  

 

Table 2. Pearson correlation matrix 

  HCO3 Cl SO4  Na  K  Ca  Mg pH 

HCO3 1               

Cl -0.007 1             

SO4  0.084 0.944 1           

Na  0.034 0.994 0.963 1         

K  -0.059 0.838 0.737 0.803 1       

Ca  0.122 0.918 0.988 0.936 0.706 1     

Mg -0.106 0.908 0.831 0.877 0.958 0.798 1   

pH 0.236 -0.408 -0.326 -0.341 -0.666 -0.284 -0.672 1 

      

 

  

 

Figure 6. Factorial distribution of variable space on the plane 
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¥zet 

  

Konu: Tēp fak¿ltesi ºĵrencilerinde 2. ve 4. el parmak uzunluklarēnēn birbirine 

oranē, v¿cut kitle indeksi, bel, kal­a, boyun ve kol ­evresi ile el kavrama g¿c¿ 

ºl­¿m deĵerleri arasēndaki iliĸkinin incelenmesi. 

 

Giriĸ: El ikinci parmak uzunluĵunun (2P) dºrd¿nc¿ parmak uzunluĵuna (4P) 

oranē cinsiyetler arasēnda farklēlēk gºstermektedir. Erkeklerde bu oran sēklēkla 

1ôden k¿­¿k iken kadēnlarda ise 1ôden b¿y¿kt¿r. Bu duruma prenatal dºnemde 

cinsiyet hormonlarēnēn neden olduĵu d¿ĸ¿n¿lmektedir. V¿cut kitle 

indeksi (VKĶ=kg/boy
2
), v¿cut aĵērlēĵēnēn (kg), boy uzunluĵunun metre cinsinden 

karesine bºl¿nmesiyle hesaplanēr. VKĶ, kalp hastalēklarē riski belirlemede ve 

v¿cuttaki yaĵ oranēnē tahmin etmede kullanēlan kolay bir ºl­¿m metodudur. 

Ayrēca, yapēlan ­alēĸmalarda VKĶ arttēk­a el kavrama kuvvetinin de arttēĵē 

gºsterilmiĸtir. El kavrama kuvveti VKĶ dēĸēnda kiĸinin kol ­evresi ve el dominansisi 

ile de deĵiĸiklik gºstermektedir. El kavrama kuvveti, uygulamasē basit, hēzlē sonu­ 

veren el dinamometresi ile ºl­¿lebilir. El kavrama g¿c¿, kiĸinin saĵlēĵēnēn genel 

gºstergesi ve g¿nl¿k aktivite yeterliliĵi hakkēnda da fikir vermektedir. Bu 

­alēĸmada, Meram Tēp Fak¿ltesi ºĵrencilerinde 2. ve 4. el parmak uzunluklarēnēn 

birbirlerine oranlarē ile v¿cut kitle indeksi, bel, kal­a, boyun, kol ­evresi ve el 

kavrama g¿c¿ ºl­¿m deĵerleri arasēndaki iliĸkisinin analiz edilmesi ama­landē.  

 

Gere­ ve Yºntem: Kesitsel, tanēmlayēcē bu ­alēĸmanēn evrenini 2019-2020 

akademik yēlēnda Necmettin Erbakan ¦niversitesi Meram Tēp Fak¿ltesiônde 

okumakta olan ºĵrenciler oluĸturdu. ¢alēĸmaya dahil edilme kriteri, Meram Tēp 

Fak¿ltesi ºĵrencisi olma, anadilinin T¿rk­e olmasē ve gºn¿ll¿ olmasē olarak 

belirlendi. Saĵ veya sol elinde sakatlēk, parmak eksikliĵi ve eline cerrahi m¿dahale 

yapēlmēĸ ºĵrenciler, v¿cudunda estetik cerrahi giriĸimi olanlar, yabancē uyruklu 

ºĵrenciler ­alēĸmaya alēnmadē. Bilgilendirilmiĸ onam formunu imzalayan gºn¿ll¿ 

ºĵrenciler Anatomi Anabilim Dalē ¥ĵrenci laboratuvarēnda her iki ellerinin 2. ve 

4. parmak uzunluklarē ºnceki ­alēĸmalarda ºnerilen doĵrultuda 

metakarpophalangeal eklemin volar (ºn, el ayasē) y¿z¿ndeki proksimal kēvrēmdan, 

parmak ucuna kadar dijital kumpas yardēmēyla ºl­¿ld¿. Bºylece saĵ ve sol 2. ve 4. 

el parmaĵē uzunluklarē belirlenip 2P/4P oranlarēnēn tespit edildi. Ayrēca 

katēlēmcēlarēn v¿cut aĵērlēĵē, boy uzunluĵu, kal­a ­evresi, bel ­evresi ve ¿st orta 

kol ­evresi (¦OK¢) ºl­¿ld¿. Her katēlēmcēnēn v¿cut k¿tle indeksi (VKĶ: kilo/boy
2
) 

hesaplandē. Katēlēmcēlarēn her iki el kavrama g¿c¿ Jamar hidrolik el 

dinamometresi ile ºl­¿lerek ve kol kaslarēnē ­alēĸtērmak i­in 30 saniyelik dambēl 

(kadēn: 2,5 kg, erkek: 3,5 kg) kullanēmē sonrasē tekrar ºl­¿lerek deĵerler aktivite 

ºncesi ve sonrasē olarak kaydedildi. ¢alēĸmada elde edilen verilerin analizleri 

SPSS 25 programē kullanēlarak yapēldē. Kategorik deĵiĸkenler i­in sayē, y¿zde, 

ortalama ve standart sapma; kategorik deĵiĸkenlerin karĸēlaĸtērēlmasēnda Ki-kare 

testi kullanēldē. Sayēsal deĵiĸkenler i­in parametrik testler uygulandē. Ķstatistiksel 

anlamlēlēk d¿zeyi p<0.05 olarak alēndē. 
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Bulgular: 18-22 yaĸ arasē 228 Tēp fak¿ltesi ºĵrencisinin (207 saĵ el dominant, 21 

sol el dominant) katēlēmē ile yapēlan ­alēĸmamēzda ortalama 2P/4P oranē hormonal 

etkenlere baĵlē olarak erkeklerde 0,977 Ñ 0,03, kadēnlarda 1,017Ñ 0,03 olarak 

tespit edildi (p<0,05). 2P/4P oranēnēn deĵerine gºre 3 grup oluĸturuldu; grup 1 

(kadēn, 84) >1, grup 2 (10 erkek, 32 kadēn) =1, grup 3 (erkek, 81) <1. VKĶ 

deĵerlerine gºre grup A (18-24), grup B (25-29) ve grup C (30-35) belirlendi. El 

kavrama g¿c¿ ortalama deĵeri ilk ºl­¿mde erkeklerde 42,79 Ñ 7,76, kadēnlarda 

26,59 Ñ 4,60 olarak tespit edildi (p<0,05). Dambēl kullanēmē sonrasē ºl­¿len el 

kavrama g¿c¿ ortalama deĵeri erkeklerde 43,31 Ñ 8,39, kadēnlarda 27,20 Ñ 4,88 

olarak bulundu (p<0,05). El kavrama g¿c¿n¿n, VKĶ ile pozitif korelasyon 

(r=0,445, p<0,001) gºsterirken 2P/4P oranē ile negatif korelasyon (r=-0,478, 

p<0,001) gºsterdiĵi bulundu. Ayrēca, VKĶôini belirlemede yardēmcē olan kol, bel, 

kal­a ve boyun ­evresi ortalama ºl­¿m deĵerlerinin erkeklerde (29,39 Ñ 3,16 cm, 

87,90 Ñ 11,61 cm, 96,51 Ñ 8,11 cm ve 38,95 Ñ 2,56 cm) kadēnlara (24,78 Ñ 3,26 

cm, 74,11 Ñ 9,98 cm, 94,86 Ñ 8,01 cm ve 31,73 Ñ 2,02 cm) gºre anlamlē ºl­¿de 

y¿ksek olduĵu ve el kavrama g¿c¿, VKĶ ºl­¿m deĵerleri ile pozitif korelasyon 

gºsterdiĵi tespit edildi. 

 

Sonu­: ¢alēĸmamēzda elde ettiĵimiz antropometrik ºl­¿mler daha sonra yapēlacak 

­alēĸmalara yºn verebilecektir. Ayrēca el parmak ºl­¿m deĵerlerinin bu bºlgeye 

uygulanacak cerrahi m¿dahalelerde fikir verebileceĵini d¿ĸ¿nmekteyiz. Bu ­alēĸma 

bir ºn ­alēĸma olup; ºrnek grubu geniĸletilerek daha kapsamlē hale gelmesi 

planlanmaktadēr.  

 

Anahtar Kelimeler: el kavrama g¿c¿, 2P/4P oranē, v¿cut kitle indeksi. 
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Araĸtērma, hastanede yatan iki-yedi yaĸ arasēndaki kanser hastasē ­ocuklarēn annelerinin 

saĵlēk bakēm memnuniyetlerini incelemek ve saĵlēk bakēm memnuniyetlerini etkileyen 

deĵiĸkenleri belirlemek amacēyla betimsel olarak yapēlmēĸtēr. Araĸtērmanēn ­alēĸma grubuna, 

Ankaraôda bulunan iki ¿niversite hastanesinin onkoloji servisinde yatan, kanser tanēsēnē en az 

altē ay ºnce almēĸ, majºr fizik ve motor geliĸim bozukluĵu olmayan, ikiïyedi yaĸlar arasēndaki 

­ocuklarēn anneleri alēnmēĸtēr. Buna gºre, araĸtērmaya katēlmayē gºn¿ll¿ olarak kabul eden 35 

anne d©hil edilmiĸ ve annelerin yazēlē onamlarē alēnmēĸtēr. Araĸtērmanēn verileri ñGenel Bilgi 

Formuò ve Varni ve ark. (2000) tarafēndan geliĸtirilen, K¿rt¿nc¿ Tanēr ve Kuĵuoĵlu (2012) 

tarafēndan T¿rk­eye uyarlanan ñPediatrik Yaĸam Kalitesi Envanteri (PedsQL) Saĵlēk Bakēm 

Memnuniyeti Hematoloji/Onkoloji Mod¿l¿ Ebeveyn Formuò ile toplanmēĸtēr. Verilerin 

analizinde Shapiro-Wilk, Mann Whitney U ve Kruskal Wallis H testlerinden yararlanēlmēĸtēr. 

Elde edilen sonu­lara gºre, 21-30 yaĸlarē arasēndaki annelerin genel memnuniyet, iletiĸim ve 

teknik beceriler algēsē; okuma-yazma bilmeyen, okuryazar olan, ilkokul ya da ortaokul mezunu 

olan annelerin lise ve ¿niversite mezunu olanlara gºre genel memnuniyet, bilgi, teknik beceriler 

ve toplam saĵlēk bakēm memnuniyetleri; eĸi 21-30 yaĸlarē arasēnda olan annelerin genel 

memnuniyet ve teknik beceriler; asgari ¿cret ve altēnda gelire sahip olanlarēn genel memnuniyet, 

iletiĸim ve teknik beceriler; ­ocuĵunda engel olmayan annelerin duygusal gereksinimlerine 

iliĸkin puan ortalamalarē anlamlē olarak y¿ksek bulunmuĸtur (p<0,05). 

Anahtar Kelimeler: Kanserli ­ocuk, Anne, Saĵlēk bakēm memnuniyeti. 
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Abstract 

Dentigerous cysts are among the odontogenic cysts that are frequently observed in the jaws. They are 

often associated with impacted or developing tooth. They are usually detected on routine dental 

radiographs without symptoms and do not cause pain or other complaints unless they are secondaryly 

infected. The mandible is most common in the molar region. It is the most common odontogenic cysts of 

the jaws after radicular cysts. The treatment option is enucleation or enucleation after marsupialization. 

Our aim is to present the case of dentigerous cyst in an 11-year-old child who does not have any 

syndrome with his treatment and 2-year follow-up. 

Keywords: Dentigerous cysts, marsupialization, odontogenic cysts 

Introduction  

Dentigerous cysts were accepted as odontogenic-developmental cysts according to the classification made 

by WHO (World Health Organization) in 1992 .Dentigerous cysts are formed as a result of the formation 

of a cavity around the dental follicle and the formation of enamel epithelium residues after the crown of 

the tooth embedded in the jaws begins to form (Freedman 1988). They occur mostly in the mandibular 

molar region and in men. Odontogenic cysts are the most common in jaws after radicular cysts 

(K¿­¿kkurt et al). It has been reported that these cysts can cause displacement of teeth, local expansion in 

adjacent anatomical structures, decreased bone density and neoplastic changes that may cause 

pathological fractures. 

Case Report 

An 11-year-old child was referred to us due to a large radiolucent lesion in the right mandible during the 

radiographic examination made during his application to the dentist for routine dental examination. As a 

result of the detailed examination and radiography examinations, a large radiolucent lesion was observed 

in the right mandible, which was not related to the first molar tooth, but not the 2nd molar tooth, and did 

not show any symptoms. A dentigerous cyst was diagnosed as a result of incisional biopsy taken from the 

lesion area for pathological examination. During the biopsy procedure performed under local anesthesia, 

some of the lesion and the embedded 2nd molar tooth were removed. Then, with marsupialization 

treatment, the lesion was reduced sufficiently and a final surgical procedure was performed, and the cyst 
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was completely removed with the 3rd molar tooth, which is not expected to eruption. No recurrence was 

observed in the patient who was on follow-up for 2 years. 

 

Figure 1. The first application radiograph of the case 

 

 

 

Figure 2. Radiography of the case after biopsy and marsupialization 

 

 

 

Figure  3. First year control radiography of the case 
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Figure 4. Second year control radiography of the case 

 

 

 

Discussion 

Dentigerous cysts are common developmental cysts and are usually detected on routine radiographic 

assessments or on radiographs taken to find the cause of tooth dislocation or displacement in the teeth that 

should be maintained. Unless they are usually secondarily infected, they can reach large sizes without 

causing pain or other symptoms (Ko et al 1999, Chiapasco et al 2000, McCrea 2009). In this case, the 

dentigerous cyst has reached serious dimensions in the jaw bone without causing any discomfort in the 

patient. This result is parallel with the literature information above.  

In dentigerous cyst cases, surgical enucleation is generally recommended. Because these cysts can 

prevent teeth from growing, reach large volumes, displace teeth, destroy bone, damage vital tissues, and 

sometimes cause pathological fractures (Martinez et al 1999, Motamedi and Talesh 2005). However, 

enucleation is another treatment option after marsupialization treatment in order for the impacted tooth to 

last or if the cyst is too large, it may damage adjacent anatomical structures and cause pathological 

fractures. 

Results 

As a result, as seen in our case, dentigerous cysts are often noticed around the impacted teeth and realises 

during routine radiographic examination. They can reach serious dimensions without any findings. 

Therefore, the regions where the teeth are impacted should be evaluated clinically and radiographically. 

In this way, possible pathologies can be noticed at an early age and treated without reaching serious 

dimensions. 
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¥zet 

Dentigerºz kistler ­enelerde sēk gºzlenen odontojenik kistler olmakla beraber, ­oĵunlukla gºm¿l¿ kalmēĸ 

veya yeni s¿rmekte olan diĸlerle iliĸkilidirler. Genellikle belirti vermeksizin rutin dental radyografilerde 

tespit edilirler ve sekonder olarak enfekte olmadēklarē s¿rece aĵrē veya baĸka bir ĸikayet oluĸturmazlar.  

En ­ok mandibula molar bºlgede ve erkeklerde gºr¿lmektedir. Radik¿ler kistlerden sonra ­enelerin en sēk 

gºr¿len odontojenik kistleridir. Tedavi se­eneĵi en¿kleasyon, veya mars¿pyalizasyon sonrasē 

en¿kleasyon ĸeklindedir. Amacēmēz herhangi bir sendromu olmayan, 11 yaĸēndaki ­ocuk hastada gºr¿len  

dentigerºz kist olgusunu tedavisi ve 2 yēllēk takibi ile sunmaktēr. 

Anahtar Kelimeler: Dentigerºz kist, Mars¿pyalizasyon, Odontojenik kist 

Giriĸ 

Dentigerºz kistler, 1992 yēlēnda WHO (D¿nya Saĵlēk ¥rg¿t¿) tarafēndan yapēlan sēnēflandērmaya gºre 

odontojenik-geliĸimsel kistler olarak kabul edilmiĸtir(T¿rker ve Y¿cetaĸ 2004). Dentigerºz kistler ­eneler 

i­erisinde gºm¿l¿ diĸin kronunun oluĸmaya baĸlamasēndan sonra diĸ folik¿l¿ etrafēnda bir boĸluk 

oluĸmasē ve oluĸan mine epiteli artēklarēnēn kistik deĵiĸime uĵramasē sonucu meydana gelirler(Freedman 

1988). En ­ok mandibular molar bºlgede ve erkeklerde meydana gelirler. Radik¿ler kistlerden sonra 

­enelerde en sēk rastlanan odontojenik kistlerdir(K¿­¿kkurt ve ark). Bu kistlerin diĸlerin yer 

deĵiĸtirmesine, komĸu anatomik yapēlarda lokal bir geniĸlemeye, patolojik frakt¿r meydana getirebilecek 

ĸekilde kemik yoĵunluĵunun azalmasēna ve neoplastik deĵiĸimlere neden olabileceĵi rapor edilmiĸtir. 

Vaka Raporu 

11 yaĸēndaki ­ocuk hasta rutin dental muayenesi i­in diĸhekimine baĸvurusu sērasēnda yapēlan radyografik 

inceleme sērasēnda saĵ alt ­enede gºr¿len b¿y¿k radyol¿sent lezyon nedeniyle tarafēmēza yºnlendirildi. 

Yapēlan detaylē muayene ve radyografi incelemeleri  sonucunda saĵ alt ­enede 1.b¿y¿k azē diĸin 

distalinde s¿rmemiĸ 2.b¿y¿k azē diĸi ile ilgili olduĵu d¿ĸ¿n¿len ve herhangi bir semptom vermemiĸ  geniĸ 

radyol¿sent lezyon gºr¿ld¿. Lezyon bºlgesinden patolojik inceleme amacēyla alēnan insizyonel biyopsi 

sonucunda dentigerºz kist tanēsē konuldu. Lokal anestezi ile ger­ekleĸtirilen biyopsi iĸlemi sērasēnda 

lezyonun bir kēsmē ve gºm¿l¿ 2. molar diĸ alēndē. Ardēndan mars¿pyalizasyon tedavisiyle lezyon 

yeterince k¿­¿lt¿l¿p son bir cerrahi iĸlem yapēlarak, s¿rmesi beklenmeyen 3. molar diĸle birlikte kist 

tamamen ­ēkarēldē. 2 yēldēr takibimizde olan hastada herhangi bir rek¿rrens gºzlenmedi. 
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ķekil 2. Vakanēn ilk baĸvuru radyografisi 

 

 

 

ķekil 2. Vakanēn biyopsi ve mars¿pyalizasyon sonrasē radyografisi 

 

 

 

ķekil 3. Vakanēn 1.yēl kontrol radyografisi 
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ķekil 4. Vakanēn 2.yēl kontrol radyografisi 

 

 

Tartēĸma 

Dentigerºz kistler yaygēn gºr¿len geliĸimsel kistlerdir ve genellikle rutin radyografik deĵerlendirmelerde 

veya s¿rmesi gereken diĸin s¿rmemesinin veya diĸlerdeki yer deĵiĸtirmenin nedenini bulmak i­in alēnan 

radyografilerde tespit edilirler. Genellikle sekonder olarak enfekte olmadēklarē s¿rece hastalarda aĵrē veya 

baĸka bir semptoma neden olmadan b¿y¿k boyutlara ulaĸabilirler(Ko ve ark 1999, Chiapasco ve ark 

2000, McCrea 2009). Sunduĵumuz bu vakada dentigerºz kist yukarēdaki literat¿r bilgileri ile paralel 

olarak hastada herhangi bir rahatsēzlēk oluĸturmadan ­ene kemiĵinde ciddi boyutlara ulaĸmēĸtēr. 

Dentigerºz kist olgularēnda genellikle cerrahi olarak en¿kleasyon tavsiye edilir. ¢¿nk¿ bu kistler diĸlerin 

s¿rmesini engelleyebilir, ­ok geniĸ hacimlere ulaĸabilir, diĸlerde yer deĵiĸtirmeye neden olabilir, kemiĵi 

tahrip edebilir, vital dokulara zarar verebilir ve bazen de patolojik kērēklara neden olabilir(Martinez ve ark 

1999, Motamedi ve Talesh 2005). Ancak gºm¿l¿ diĸin s¿rebilmesi i­in veya kistin ­ok b¿y¿k olmasē 

sebebiyle komĸu anatomik yapēlara zarar verebileceĵi ve patolojik kērēklara neden olabileceĵi durumlarda 

mars¿pyalizasyon tedavisinin ardēndan en¿kleasyon da baĸka bir tedavi se­eneĵidir. 

Sonu­ 

Sonu­ olarak vakamēzda da gºr¿ld¿ĵ¿ gibi dentigerºz kistler sēklēkla gºm¿l¿ diĸlerin ­evresinde ve rutin 

radyografik muayene sērasēnda fark edilirler. Herhangi bir bulgu vermeden ciddi boyutlara ulaĸabilirler. 

Bu y¿zden s¿rmesi gerektiĵi halde s¿rmemiĸ olan diĸlerin olduĵu bºlgeler klinik ve radyografik olarak 

iyi deĵerlendirilmelidir. Bu ĸekilde olasē patolojiler erken yaĸta fark edilip ve ciddi boyutlara ulaĸmadan 

tedavi edilebilirler. 
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Abstract 

Bisphosphonates are commonly used in the treatment of hypercalcemia due to breast, prostate 

and lung cancers and metastatic osteolytic lesions due to multiple myeloma. One of the most 

important side effects of bisphosphonates is osteonecrosis in the mandible and maxilla. In the 

repair of mandibular defects, iliac, scapula, costa, metatarsal and radius bones are used, as well 

as the fibula as vascularized composite bone flap, which can be considered advantageous in 

terms of durability and ease of dissection. In this case, prosthetic rehabilitation of a 67-year-old 

patient, who had previously developed osteonecrosis due to bisphosphonate and was 

reconstructed with fibula graft as a result of removal of the necrosis area, is presented with 

dental implant treatment. 

 

Aim 

Bisphosphonates are frequently used to reduce metastatic effects, especially in cancer 

treatments, due to their osteoclastic activity inhibition and antiangiogenic effects. (Fleisch 1998, 

Ruggiero ve ark 2009) In cancer patients receiving high-dose intravenous bisphosphonates, the 

osteonecrosis of the jaw varies depending on the dose and duration of treatment, but its 

estimated incidence is between 1% and 12%. (Bamias ve ark 2005, Cafro ve ark 2005, Tosi ve 

ark 2005, Dimitrakopoulos ve ark 2006) In cases where bisphosphonate osteonecrosis 

progresses rapidly, the treatment options include partial osteoctomy and reconstruction of the 

region. In this case report, we aimed to evaluate the efficacy and results of dental implant and 

prosthetic treatment on a case which reconstructed with fibula graft. 

Case 

11 years ago, a 67-year-old male patient who had been treated with intravenous bisphosphonate 

for 24 months due to prostate cancer has a history of bisphosphonate osteonecrosis. The necrotic 

area formed in the mandible was partially removed and the area was reconstructed with a 
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vascular graft taken from the fibula. In the patient who applied to our clinic in this case, dental 

implant supported movable partial prosthesis was planned for the maintenance of oral tissues. 

For this purpose, two implants of 4.1 mm in diameter and 10 mm in length were placed on the 

graft site in the anterior mandible, and the area was closed primarily with cover screws on the 

implants. After the surgical procedure, control sessions were held at week 1, month 1 and month 

2. In the third month, the cover screws were removed with the second surgical procedure and 

healing screws were attached. A 6-units bridge was produced on two implants. The posterior 

region was rehabilitated using a partial removable prothesis. Prosthetic rehabilitation of the 

patient was completed by making a conventional movable full prosthesis for the maxilla. 

Result 

Rehabilitation of dental and periodontal tissues of the patient, increasing the vertical size, 

providing lip support, satisfying functional features such as chewing and speech, shows the 

effectiveness of rehabilitation with implant applications in areas repaired with fibula graft. In 

addition, the patient's psychosocial quality of life proves the success of the treatment. 
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¥zet 

Bifosfonatlar genellikle meme, prostat ve akciĵer kanserlerine baĵlē geliĸen hiperkalseminin ve 

multipl myelomaya baĵlē metastatik osteolitik lezyonlarēn tedavisinde yaygēn olarak 

kullanēlmaktadēr. Bifosfonatlarēn en ºnemli yan etkilerinden biri mandibula ve maksillada 

yaptēĵē osteonekrozdur. Mandibula defektlerinin onarēmēnda iliak, skapula, kosta, metatars ve 

radius kemikleri kullanēlmakta, bunlarēn yanēnda gerek dayanēklēĵē gerekse disseksiyon 

kolaylēĵē yºn¿nden avantajlē sayēlabilecek vask¿lerize kompozit kemik flepi olarak fibula yer 

almaktadēr. Bu vakada daha ºnce bifosfonat sebebiyle osteonekroz geliĸmiĸ ve nekroze bºlgenin 

uzaklaĸtērēlmasē sonucu fibula grafti ile rekonstr¿kte edilmiĸ 67 yaĸēndaki hastanēn dental 

implant tedavisi ile  protetik rehabilitasyonu sunulmaktadēr. 

 

Ama­ 

Bifosfonatlar, osteoklastik aktivite inhibisyonu ve antianjiojenik etkileri sebebiyle, ºzellikle 

kanser tedavilerinde metastatik etkileri azaltmak amacēyla sēklēkla kullanēlmaktadēr.(Fleisch 

1998, Ruggiero ve ark 2009) Y¿ksek doz intravenºz bifosfonat alan kanser hastalarēnda, 

­enenin osteonekrozu, doz ve tedavi s¿resine baĵlē olarak deĵiĸmekle birlikte tahmini insidansē 

% 1 ila % 12 arasēndadēr.(Bamias ve ark 2005, Cafro ve ark 2005, Tosi ve ark 2005, 

Dimitrakopoulos ve ark 2006) Bifosfanat osteonekrozunun hēzlē ilerlediĵi durumlarda tedavi 

se­enekleri arasēnda sēklēkla parsiyel osteoktomi ve bºlgenin rekonstr¿ksiyonu yer almaktadēr. 

Bu vaka sunumunda fibula greftiyle rekonstr¿kte edilmiĸ bir olgunun oral dokularēnēn, dental 

implant ve sonrasēnda da protetik tedaviyle yeniden kazanēlmasēnēn etkinliĵi ve sonu­larēnēn 

deĵerlendirilmesi ama­lanmēĸtēr. 

Vaka 
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11 yēl ºnce Prostat kanseri sebebiyle 24 ay boyunca intravenºz bifosfanat tedavisi gºrm¿ĸ, 67 

yaĸēnda erkek hastada bifosfanat osteonekrozu hikayesi mevcuttur. Mandibulada oluĸan 

nekrotik alan parsiyel olarak uzaklaĸtērēlmēĸ ve fibuladan alēnan vask¿ler greftle bºlge 

rekonstr¿kte edilmiĸtir. Kliniĵimize bu ĸekilde baĸvuran hastada oral dokularēn idamesi i­in 

dental implant destekli hareketli parsiyel protez uygulamasē planlanmēĸtēr. Bu ama­la anterior 

mandibulada greftli sahaya 4,1 mm ­apēnda 10 mm uzunluĵunda iki adet implant yerleĸtirilip, 

implantlarēn ¿zerine koruma vidalarē takēlarak bºlge primer olarak kapatēldē. Cerrahi iĸlem 

sonrasēnda 1. hafta, 1. ay ve 2. ay da kontrol seanslarē yapēldē. 3. ayda ikinci cerrahi iĸlemle 

koruma kapaklarē ­ēkartēlēp iyileĸme vidalarē takēldē. Ķki implant ¿zerine 6 ¿yeli kºpr¿ yapēldē. 

Posterior bºlge kroĸe destekli hareketli protez kullanarak rehabilite edildi. Maksilla i­in de 

konvansiyonel hareketli tam protez yapēlarak hastanēn protetik rehabilitasyonu tamamlanmēĸtēr. 

Sonu­ 

Hastanēn diĸ ve periodontal dokularēnēn yeniden kazandērēlmasē,  vertikal boyutun arttērēlmasē, 

dudak desteĵinin saĵlanmasē, ­iĵneme ve konuĸma gibi fonksiyonel ºzelliklerin tatmin edici 

olmasē, fibula greftiyle onarēlmēĸ bºlgelerde implant uygulamalarēyla rehabilitasyonun 

etkinliĵini gºstermektedir. Bunun yanē sēra hastanēn psikososyal olarak hayat kalitesindeki 

iyileĸme, tedavinin baĸarēsēnē kanētlamaktadēr. 
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¥zet: Migren sēk gºr¿len nºrolojik bir hastalēk olup, b¿y¿k oksipital sinir (GON) 

blokajē akut ve profilaktik tedavide kullanēlmaktadēr. GON blokajē anatomik 

noktalar yardēmēyla oksipital arter nabzēnēn palpasyonu ile arterin medialine 

enjeksiyondur. Bu yºntem gºr¿nt¿leme yºntemleri kullanēlmaksēzēn ya da 

ultrasonografi eĸliĵinde yapēlabilmektedir. Bu ­alēĸmada kronik migren 

hastalarēnda ultrasonografi eĸliĵinde yapēlan GON blokajē ile gºr¿nt¿leme 

yºntemi kullanmaksēzēn sadece palpasyonla yapēlan blokajēnēn tedavi etkinliĵinin 

karĸēlaĸtērēlmasē ama­lanmēĸtēr Yºntem: ¢alēĸmaya Necmettin Erbakan 

¦niversitesi Meram Tēp Fak¿ltesinde kronik migren tanēsē ile takipli 20 hasta dahil 

edildi. 10 hastaya protuberensiya oksipitalis eksterna hizasēnda oksipital arter 

palpasyonu ile GON blokajē yapēlērken, diĵer 10 hastaya ultrasonogrofi eĸliĵinde 

ikinci servikal vertebra d¿zeyinde oksipital arter ve b¿y¿k oksipital sinir 

gºr¿nt¿lenerek enjeksiyon yapēldē. Her iki grupta da 1 cc %0,5 bupivakain ve 4 mg 

deksametazon (1 cc) kullanēldē. Blokajēn ardēndan 1. Haftada ve 4. Haftada 

numerik aĵrē skoru (NRS) kullanēlarak aĵrē deĵerlendirilmesi yapēldē. Bulgular: 

Her iki grupta NRS aĵrē skorlarēnda azalma gºzlenirken takip s¿resi boyunca (1. 

Hafta ve 4. Hafta) her iki grup aĵrē skorlarē arasēnda anlamlē fark bulunmadē. 

Sonu­: Her iki yºntemle GON blokajē kronik migren tedavisinde etkin 

se­eneklerdir. Ancak bu ­alēĸmada her iki yºntem arasēndaki komplikasyon farkē 

deĵerlendirilmemiĸ olup bu anlamda ileri ­alēĸmalara ihtiya­ bulunmaktadēr. 
 

Anahtar Kelimeler: b¿y¿k oksipital sinir blokajē, kronik migren, ultrasonografi, 

migren tedavisi 
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Abstract: Glioblastoma multiforme (GBM) is the most common brain tumor in 

adults. It is one of the fastest and fatal tumors known. Despite intense investigation 

of this disease over the past few decades, most patients with GBM die within 

approximately 15 months of diagnosis.  In this study, it was aimed to perform 

biologically  synthesis and characterization of silver nanoparticles and evaluate 

anti-cancer properties on U87MG human glioblastoma cells. Lavender (Lavandula 

angustifolia) aqueous extract was used for the biologically synthesis of silver 

nanoparticles (La-AgNP). Synthesized silver nanoparticles are characterized by 

various analytical techniques, such as UV-visible spectrophotometer (UV-vis) and 

scanning electron microscope (SEM). U87MG cells were treated with increasing 

concentrations of La-AgNPs (0-20 ɛg/mL) for 48 hours and the anti-cancer effects 

of biologically synthesized silver nanoparticles on U87MG cells were evaluated by 

the MTT assay. In addition, we also analysed the caspase 3 protein expression by 

western blotting. MTT assay results showed that the growth and proliferation of 

U87MG cells were significantly inhibited in a dose-dependent manner under La-

AgNPs exposure. The IC50 value was determined as 7.536 ɛg/mL. The relative 

expression of protein of caspase 3 was upregulated significantly, which indicated 

that La-AgNPs induced apoptosis of U87MG cells via the caspase dependent 

pathway. In conclusion, the present investigation supports that biologically 

synthesized La-AgNPs have a potential for the treatment glioblastoma.  
 
 

Key words: Silver nanoparticles, glioblastoma, AgNP, cancer 

 

 

 



 

61  
Proceedings Book  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fenton ve Foto-CŜƴǘƻƴ hƪǎƛŘŀǎȅƻƴǳ ƛƭŜ !ǊƤǘƤƭƳƤǒ .ƻȅŀ «ǊŜǘƛƳ 

9ƴŘǸǎǘǊƛǎƛ !ǘƤƪǎǳȅǳƴǳƴ 9ƭŜƪǘǊƻŘƛȅŀƭƛȊ aŜƳōǊŀƴ tǊƻǎŜǎƛȅƭŜ 

¢ǳȊǎǳȊƭŀǒǘƤǊƤƭƳŀǎƤ (!ȅǒŜ 9ƭƛŦ !ǘŜǒΣ .ǳǊŀƪ ¸ǸȊŜǊΣ IǸǎŜȅƛƴ {Ŝƭœǳƪ) 

 

VI. International Congress on Natural and 

Health Sciences   (ICNHS-2020) 

 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

62  
Proceedings Book  

 

 

Fenton ve Foto-Fenton Oksidasyonu ile Arētēlmēĸ Boya ¦retim 

End¿strisi Atēksuyunun Elektrodiyaliz Membran Prosesiyle 

Tuzsuzlaĸtērēlmasē 
 

Ayĸe Elif Ateĸ 
1*
, Burak Y¿zer 

1
, H¿seyin Sel­uk

1 

1 Ķstanbul ¦niversitesi-Cerrahpaĸa M¿hendislik Fak¿ltesi ¢evre M¿hendisliĵi Bºl¿m¿ 

elifdenizler@istanbul.edu.tr , byuzer@istanbul.edu.tr , hselcuk@istanbul.edu.tr  

 
¥zet Yaĸanan su kētlēĵē ve tatlē su kaynaklarēna ulaĸēmēn her ge­en g¿n daha da 

zorlaĸmasē, sanayicileri ekonomik olarak uygulanabilir ve s¿rd¿r¿lebilir atēksu 

geri dºn¿ĸ¿m yºntemleri ile alternatif su kaynaklarē bulmaya yºneltmiĸtir. Boya 

¿retim end¿strisinde ¿retim aĸamalarēndan en yoĵun su kullanēmēna sahip yēkama 

prosesi, kazanlardaki boya kalēntēlarēnē gidererek renklerin birbirlerine 

karēĸmasēnē ve boya kalitesinin bozulmasēnē engellemektedir. Ancak yēkama iĸlemi 

sonucunda fiziksel ve kimyasal i­eriĵi bakēmēndan y¿ksek kirlilik ve tuzluluĵa 

sahip, arētēlmasē zor end¿striyel atēksu oluĸmaktadēr. Sentetik boya i­eren 

atēksuyun arētēlmadan deĸarj edilmesi, sudaki canlēlarēn yok olmasēna, alēcē 

ortamēn kirlenmesine, toprak tuzlanmasēna neden olarak ­evre kirliliĵine yol 

a­maktadēr. Bu y¿zden, deĸarj edilmeden ºnce yeterli seviyede arētēlmalēdēr. 

Atēksuyun fizikokimyasal ºzellikleri nedeniyle ergonomik atēksu arētēmē i­in farklē 

yaklaĸēmlar araĸtērēlmaktadēr. Literat¿rde Fenton oksidasyonunun boya ihtiva 

eden atēksularēn arētēlmasēnda yaygēn olarak kullanēldēĵē gºr¿lmektedir. 

Elektrodiyaliz (ED) prosesi diĵer yºntemlere gºre, d¿ĸ¿k enerji t¿ketimi, iĸletme 

ve bakēm maliyeti gibi bir­ok avantaja sahiptir ve arētma ile tuzsuzlaĸtērma 

uygulamalarēnda etkili bir yºntem olarak karĸēmēza ­ēkmaktadēr. Bu ­alēĸmada 

boya ¿retim end¿strisi ¿retim proseslerinde oluĸan atēksular Fenton ve Foto-

Fenton oksidasyon yºntemleri ile arētēlarak renk giderimi yapēlmēĸtēr. Sonrasēnda 

atēksularēn tuzsuzlaĸtērēlmasē i­in ED iĸlemi uygulanmēĸtēr. Boya ¿retim end¿strisi 

atēk suyunun renk ve tuz giderimi amacēyla ED iĸleminin verimli bir ĸekilde 

uygulanabilirliĵi ve etkinliĵi ortaya konmuĸtur.  
 

Anahtar Kelimeler: fenton, elektrodiyaliz, membran, boya ¿retim end¿strisi 

atēksuyu. 

 

 

Giriĸ 

End¿strilerde ¿retim prosesleri aĸamalarēna gºre su t¿ketimleri deĵiĸkenlik gºstermektedir. 

Ancak sentetik ve organik boya kullanēmēnēn yoĵun olduĵu tekstil ve boya ¿retim 

end¿strilerinde yēkma prosesinin daha da ºnem arz ettiĵi i­in su t¿ketimi olduk­a yoĵundur. 

Tekstil boyama prosesinde boyanēn %85ôi ¿retilen malzemede tutulurken geriye kalan %15ôlik 

kēsmē boya banyolarēndan atēksuya ge­mektedir (Liangetal.2012, Aravind et al. 2016). Sentetik 

boya i­eren atēksular arētēlmadan deĸarj edildiĵinde sucul yaĸama zarar vermesiyle birlikte 

y¿ksek renk ve tuzluluĵa neden olabilmektedir (Zhou et al. 2016; Sun et al.2009). Gelecekteki 

su kaynaklarēmēzēn kalitesini korumak i­in ºzellikle boya i­eriĵi y¿ksek olan atēksularēn hem 

deĸarj edilebilme parametrelerinin (KOĶ, BOĶ vb.) hem de su kalitesini tamamen bozabilecek 

renk ve tuzluluĵun arētēlarak alēcē ortama verilmesi gerekmektedir. 

mailto:elifdenizler@istanbul.edu.tr
mailto:byuzer@istanbul.edu.tr
mailto:hselcuk@istanbul.edu.tr


 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

63  
Proceedings Book  

 

Boya ¿retim end¿strisi atēksularēnēn arētēm proseslerinin b¿y¿k bir kēsmē fizikokimyasal 

adsorpsiyon ve biyolojik yºntemlere dayanmaktadēr. Bu yºntemler kirleticileri sudan baĸka bir 

ortama konsantre halde aktarabilirken adsorbanlarēn yenilenmesi ve ikincil kirliliĵe yol 

a­abilmesi nedeniyle ergonomik bir yºntem deĵildir. Biyolojik arētēmda ise boya i­eriĵi 

nedeniyle atēksuyun toksik olmasē ve biyobozunurluĵunun d¿ĸ¿k olmasē ºnemli sēnērlayēcē 

etkilerdendir (Goel et al. 2011; Mohammadi et al. 2011, Mrinmoy and Sirshendu 2016). Ķleri 
oksidasyon proseslerinin arētēmda kullanēlmasē boyanēn ve kirleticilerin par­alanarak 

giderilmesini saĵlamasēna raĵmen tuzluluĵun giderilmesine etkisi olduk­a azdēr. Elektrodiyaliz 

sistemi ise kolay kurulum ve iĸletim ve y¿ksek verimliĵe sahip olup hem arētēm hem de 

tuzluluĵun giderilmesini saĵlamaktadēr (Alventosa-deLara et al. 2012).  

 

Boya i­eren atēk sularēn tuz konsantrasyonu boya sentezlenmesi ve boyanēn ¿r¿ne tutunmasēnēn 

hēzlandērmak i­in kullanēlan kimyasallar nedeniyle y¿ksek seviyelerdedir. Y¿ksek tuzluluk 

oranē alēcē suyun mineralizasyon derecesini arttērēr ve toprak tuzlanmasēna yol a­maktadēr 

(Gabelich et al.2002). Tuz giderimi ile ilgili olarak, genellikle ters ozmoz kullanēlmasēna 

raĵmen membran kirlenmesi bu sistem i­in b¿y¿k bir dezavantajdēr. G¿­l¿ adaptasyon, d¿ĸ¿k 

enerji t¿ketimi, daha kolay ve d¿ĸ¿k iĸletme ve bakēm maliyeti gibi diĵer yºntemlere gºre 

bir­ok avantajē olmasē nedeniyle elektrodiyalizin i­me suyu ve atēksu arētma uygulamalarē i­in 

etkili ve ­ok yºnl¿ bir yºntem olduĵu kanētlanmēĸtēr (Ghanbari et al.2015). Yapēlan literat¿r 

araĸtērmasēnda NaCl'nin tekstil end¿strisinde yaygēn olarak kullanēldēĵē i­in, y¿ksek NaCl ihtiva 

eden tekstil atēksuyunun verimli bir ĸekilde tuzsuzlaĸtērēldēĵē gºr¿lm¿ĸt¿r 

(Chandramowleeswaran and Palanivelu 2006). Uygulanabilecek y¿ksek voltajlar, boya renk 

giderimini kolaylaĸtēran g¿­l¿ oksidasyon ortamēnē saĵlayabileceĵi i­in azo boyalar, 

elektrodiyaliz sistemlerinde iyonize olarak suda bulunan tuzla birlikte giderilebilir.  

 

Bu ­alēĸmada, ¿­ bºlmeli sabit voltaj modunda bir laboratuar ºl­ekli elektrokimyasal h¿cre 

oluĸturulmuĸ ve tuz giderme verimi deĵerlendirilmiĸtir. Boya ¿retim end¿strisi ilk aĸamada 

Fenton ve Foto-Fentonla arētēlmēĸtēr. Arētēlan atēksu elektrodiyaliz membran sistemine verilerek 

zamana baĵlē tuzsuzlaĸtērma verimi araĸtērēlmēĸtēr.  

 
Tablo 3. Boya i­eren karēĸēk atēksularēn karakterizasyonu (Gabelich et al.2002). 

Parametre Konsantrasyon 

Klor¿r, g/L 0.88-1.72 

Fosfat, g/L 0.4-12.0 

Amonyum, g/L 11 

Ķletkenlik, mS/cm 1.10-13.5 

Materyal Metot  

Boya ¿retim end¿strisinde proseslerinde oluĸan atēksular i­in ºn arētēm yºntemi olarak Fenton 

ve Foto-Fenton oksidasyon prosesleri kullanēlmēĸtēr. Fenton oksidasyonu i­in numune pHôē 

deriĸik H2SO4 ile 3-4 arasēnda ayarlanmēĸ ve atēksu 40-45ÁCôye kadar ēsētēlmēĸtēr. Isētēlmēĸ 

numuneye daha ºnce yapēlan optimizasyon ­alēĸmasēnda (Ateĸ vd., 2019) en verimli sonucu 

veren 750 mg/L FeSO4 /2000 mg/L H2O2 oranē kullanēlarak kimyasal eklenmiĸtir. Koag¿lasyon 

i­in numune yaklaĸēk 30 dakika s¿resince 200 rpm karēĸtērma hēzēnda karēĸtērēlmēĸtēr. Reaksiyon 

sonrasē ­ºkelmenin saĵlanmasē i­in numune oda sēcaklēĵēnda 1 saat bekletilmiĸtir. ¢ºkelen 

numunenin ¿st fazē alēnarak elektrodiyaliz prosesinde arētēlarak iletkenliĵi d¿ĸ¿r¿lm¿ĸt¿r. Foto-

Fenton oksidasyonu i­in pHôē ayarlanmēĸ ve yaklaĸēk 43ÁCôye kadar ēsētēlan numune ēĸēk 

kaynaĵē olarak g¿neĸ sim¿latºr¿ (Atlas Suntest) cihazē i­erisine yerleĸtirilmiĸtir. Foto-Fenton 

i­in ēĸēk yoĵunluĵu 250 W/m
2
 olarak ayarlanmēĸtēr. Cihazēn i­erisinde numuneye 750 mg/L 

FeSO4/2000 mg/L H2O2 oranēnda kimyasal dozlamasē yapēlarak cihaz kapaĵē kapatēlēp UV 
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iĸlemi baĸlatēlmēĸtēr. Cihazēn i­erisinde 20 dakika 200 rpm karēĸtērma hēzēnda karēĸtērma 

yapēlmēĸ ve karēĸtērēcē kapatēlarak UV verilerek 1 saat ­ºkelme i­in beklenmiĸtir. ¢ºkelme 

sonrasēnda ¿st faz alēnarak elektrodiyaliz prosesi ile iletkenliĵi giderilmiĸtir.  

Laboratuvar ortamēnda elektodiyaliz prosesi ¿­ bºlmeli olacak ĸekilde kurulmuĸtur (ķekil 1.). 

Sistemde anyon (ADM) ve katyon (KDM) deĵiĸtirici membranlar kullanēlmēĸtēr. Elektrolit ve 

konsantre bºlmeleri i­in 0,01 M NaSO4 kullanēlmēĸtēr. Elektodiyaliz 15V sabit voltajda 

­alēĸtērēlmēĸtēr ve sistem ge­en akēm atēksu i­erisinde iletkenlik azaldēĵēndan dolayē d¿ĸ¿ĸ 

gºstermiĸtir. Ayrēca zamana baĵlē konsantre ve atēksu bºlmelerinde iyon konsantrasyon 

deĵiĸimi takip edilmiĸtir. Ķyon konsantrasyon deĵiĸim analizi i­in iyon kromotografisinde 

anyonlar tayin edilmiĸtir. 

 
ķekil 1. Elektrodiyaliz sistemi membran dizilimi ve iyon hareketlerinin ĸematik gºsterimi. 

Bulgular  

Boya ¿retim end¿strisi atēksularē Foto-Fenton oksidasyon prosesi ile arētēldēktan sonra 

elektrodiyaliz prosesi ile sabit 15 V potansiyel fark uygulanarak 70 dakika boyunca 

tuzsuzlaĸtērma iĸlemine tabi tutulmuĸ ve iletkenlik deĵeri 9.87 mS/cm deĵerinden 2.85 mS/cm 

deĵerine kadar  d¿ĸ¿r¿lm¿ĸt¿r. Konsantre olarak kullanēlan 0,01 M NaSO4 sol¿syonunun 

iletkenlik deĵeri ise 1.31 mS/cm seviyelerinden 11.97 mS/cm seviyesine kadar y¿kselmiĸtir 

(ķekil 2.).  

 
ķekil 2. Foto-Fenton ile arētēlan atēksuyun ve konsantrenin elektrodiyaliz sistemi sonrasē 

iletkenlik deĵiĸimi 
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Bu noktada konsantre bºlmesi iletkenlik deĵerinde gºzlemlenen y¿kselmenin atēksu 

bºlmesinden transfer edilen iletkenlik deĵerine gºre daha y¿ksek olmasē suyun ayrēĸmasē 

nedeniyle oluĸan iyonlardan kaynaklandēĵē d¿ĸ¿n¿lmektedir. Sonu­ olarak bakēldēĵēnda Foto-

Fenton oksidasyon prosesi sonrasē ED prosesi ile arētēm uygulandēĵēnda atēksu iletkenlik 

deĵerinde %70 oranēnda giderim saĵlandēĵē gºr¿lmektedir.  Elektrodiyaliz sisteminden sonra 

atēksu ve konsantre sol¿syonda iyon deĵiĸimi takip edilmiĸtir. Elektrodiyaliz prosesi ile elde 

edilen en y¿ksek iyon deĵiĸimi fosfat konsantrasyonunda olmuĸtur. Foto-Fenton oksidasyon 

prosesi ile arētēlan atēksu, konsantre ve elektrodiyaliz prosesi ile arētēlan atēksudaki anyonlarēn 

deĵerleri Tablo 2.ô de verilmektedir. Elde edilen verilere gºre en y¿ksek giderim verimi %64 

olarak klor¿r iyonunda elde edilirken en d¿ĸ¿k giderim verimi %18 oranē ile nitrat 

konsantrasyonunda elde edilmiĸtir.  

Tablo 2. Foto-Fenton sonrasē atēksu, elektodiyaliz sonrasē atēksu ve konsantrede bulunan farklē 

iyonlarēn konsantrasyonlarēndaki deĵiĸimleri 

Parametre, Birimi 
Foto-Fenton sonrasē 

Atēksu 

Elektrodiyaliz sonrasē 

Atēksu 
Konsantre 

Flor¿r, mg/L 10,51 7,33 3,30 

Klor¿r, mg/L 1790,54 636,20 2487,14 

Fosfat, mg/L 9293,58 4404,0 5738,74 

Nitrat, mg/L 8,02 6,52 1,78 

Boya ¿retim end¿strisi atēksuyu oksidasyon proseslerini karĸēlaĸtērmak amacēyla Fenton 

oksidasyonu ile arētēlarak sonrasēnda elektrodiyaliz prosesi ile arētēlmēĸtēr. Elektrodiyaliz 

prosesinde atēksu sabit 15V potansiyel fark uygulanarak 70 dakika tuzsuzlaĸtērma yapēldēktan 

sonra iletkenlik deĵeri 10.44 mS/cm seviyesinden 3.18 mS/cm seviyesinde kadar d¿ĸm¿ĸt¿r. 

Konsantre sol¿syonunun iletkenlik deĵeri ise 1.86 mS/cm deĵerinden 12.35 mS/cm deĵerine 

kadar y¿kselmiĸtir (ķekil 3.). Elde edilen veriler incelendiĵin %67 oranēnda iletkenlik giderimi 

saĵlandēĵē gºr¿lmektedir. 

 

ķekil 3. Fenton oksidasyonu ile arētēlan atēksuyun ve konsantrenin elektrodiyaliz sistemi sonrasē 

iletkenlik deĵiĸimi 

Fenton oksidasyonu prosesi sonrasēnda suda kalan anyonlar tayin edilmiĸtir. Elektrodiyaliz 

sisteminin 15V sabit voltajda ­alēĸtērēlmasē sonrasēnda atēksu ve konsantre sol¿syonlarēnda 

bulunan iyon deĵiĸimi tekrar analiz edilmiĸtir. Fenton oksidasyonu ile ºn arētēm yapēlmēĸ atēksu, 

elektrodiyaliz prosesi sonrasē atēksu ve konsantre sol¿syonlarēnda anyon konsantrasyonlarēnēn 

deĵiĸimleri Tablo 3.ôde verilmiĸtir. Buna gºre en y¿ksek anyon giderimi %70 olarak klor¿r 

iyonunda saĵlanmēĸtēr. En d¿ĸ¿k giderim verimi ise %30 oranē ile nitrat iyonunda elde 

edilmiĸtir.  
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Tablo 3. Fenton sonrasē atēksu, elektodiyaliz sonrasē atēksu ve konsantrede bulunan farklē 

iyonlarēn konsantrasyonlarēndaki deĵiĸimleri 

Parametre 
Foto-Fenton sonrasē 

Atēksu 

Elektrodiyaliz sonrasē 

Atēksu 
Konsantre 

Flor¿r, mg/L 12,33 8,05 4,44 

Klor¿r, mg/L 2234,4 672,41 2896,08 

Fosfat, mg/L 10261,07 4322,01 6707,52 

Nitrat, mg/L 8,98 6,25 3,31 

Sonu­lar 

Bu ­alēĸmada boya end¿strisi ¿retim proseslerinde oluĸan y¿ksek renk ve tuzluluk deĵerine 

sahip atēksular Fenton ve foto-Fenton prosesleri ile renk giderimi yapēldēktan sonra 

elektrodiyaliz prosesi ile tuzsuzlaĸtērma iĸlemine tabi tutulmuĸtur. Sonu­ olarak y¿ksek kirlilik 

konsantrasyonuna sahip ve arētēlmasē zor boya ¿retim sanayi atēksularē etkili bir ĸekilde arētēlmēĸ 

ve iletkenlik deĵerleri d¿ĸ¿r¿lm¿ĸt¿r. Fenton oksidasyonu sonrasē ED prosesinde aynē s¿rede 

%67 oranēnda iletkenlik giderimi saĵlanērken foto-Fenton prosesi sonrasēnda ED prosesi 

uygulandēĵēnda bu deĵer %70 oranēna y¿kselmiĸtir. Aradaki bu fark k¿­¿k de olsa foto-Fenton 

oksidasyonu prosesinin ºn arētma olarak bir adēm daha ºnde olduĵunu gºstermektedir. 

Kullanēlan entegre proseslerde iĸletme parametreleri deĵiĸtirilerek bu verimin daha da 

arttērēlmasēna yºnelik ­alēĸmalar devam ederken, bu entegre sistem ile boya ¿retim end¿strisinde 

oluĸan atēksularēn verimli bir ĸekilde arētēlabileceĵi ortaya ­ēkmēĸtēr.  
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Tekstil End¿strisi Atēksuyunun Ķleri Oksidasyon Yºntemleri ve 

Biyolojik Yºntemlerle Entegre Arētēmēnda Yenilik­i Teknolojiler  
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: 

 

 

 
¥zet: Tekstil end¿strisi, ¿retim sērasēnda iĸleme prosesleri nedeniyle b¿t¿n 

end¿striler i­inde en uzun ve karmaĸēk ¿retim zincirlerinden birine sahiptir. 

¦retim aĸamalarē pamuk, keten ve y¿n gibi doĵal kaynaklarēn toplanmasēyla veya 

polyester, poliamid vb. gibi petrol t¿revlerinden sentetik liflerin ¿retilmesiyle 

baĸlar. Hammaddeler eĵirme, dokuma, ºrme iĸlemleriyle ¿retimde kullanēlacak 

formlara dºn¿ĸt¿r¿l¿r. Kullanēlan iplikler ve tekstil ¿r¿nleri, yēkama, aĵartma, 

merserizasyon, boyama, fonksiyonel sonlandērma ve kaplama gibi iĸlemlere tabi 

tutulur. G¿n¿m¿zde en s¿rd¿r¿lebilir ­ºz¿m; atēksuyun arētēlarak fabrika i­indeki 

su dºng¿s¿n¿ne katēlmasēdēr. Tekstil end¿strisi atēksu arētēmēnda ºnemli 

problemlerinden biri kullanēlan kimyasal maddelerin arētēmēnēn zorluĵudur. 

Kimyasallarēn bazēlarē (­oĵunlukla boyalar) farklē atēksu t¿rlerini ¿reten boyahane 

i­indeki baskē ve merserize makineleri gibi ­eĸitli proseslerden kaynaklandēĵē i­in 

atēksuyun kimyasal ve fiziksel ºzellikleri ¿retim proseslerine gºre deĵiĸmektedir. 

Bu nedenle tekstil end¿strisi atēksu arētēmēnda istenilen verim tek aĸamayla deĵil 

farklē proseslerin entegre ­alēĸmasēyla saĵlanmaktadēr. ¢eĸitli arētēm yºntemleri 

kullanēlarak b¿y¿k miktarlarda atēksuyun arētēlmasēyla tekstil end¿strisinde, 

yerinde atēksu arētēmē ve su geri dºn¿ĸ¿m s¿reci saĵlanabilir. Tekstil end¿strisi 

atēksu karakterizasyonunun farklēlēk gºstermesi nedeniyle, atēksuyun biyolojik 

olarak bozunabilirliklerine gºre farklē proseslere bºl¿nerek arētēlmasē yºntemi 

bir­ok araĸtērmacē tarafēndan tavsiye edilmektedir. Bu ­alēĸma kapsamēnda, ileri 

oksidasyon prosesleri, biyolojik prosesler ve bunlarēn tekstil end¿strisi atēksu 

kombinasyonlarē konusundaki son geliĸmeler sunulmaktadēr. 
 

Anahtar Kelimeler: tekstil atēksuyu, biyofilm, fenton, elektron ēĸēn demeti  

 

 

 

Giriĸ 

Tekstil end¿strisi ¿retim aĸamalarēnda boyalar, deterjanlar, vakslar, ­ºz¿c¿ler ve tuzlar gibi 

farklē kimyasal bileĸik kullanmaktadērlar. Bu kimyasallarēn atēksuya ge­mesi nedeniyle tekstil 

end¿strisi atēksuyu y¿ksek kimyasal oksijen ihtiyacē (KOĶ), toplam organik karbon (TOK) ve 

d¿ĸ¿k oranlarda biyokimyasal oksijen ihtiyacē (BOĶ5) i­erir (OôNeill et al. 1999). Tekstil 

end¿strisi atēksuyundaki d¿ĸ¿k BOĶ/KOĶ oranē nedeniyle sadece biyolojik proseslerle 

arētēlamamaktadēr. ¢eĸitli kirleticilerin arētēlmasē i­in ileri oksidasyon prosesleri (ĶOPs) 

konvansiyonel arētma yºntemlerine kēyasla iyi bir alternatiftir (Chakraborty et al. 2005; Khouni 

et al. 2011). Literat¿r kapsamēnda yapēlan ­alēĸmalara bakēldēĵēnda ileri oksidasyon 

proseslerinin sadece KOĶ, BOĶ, renk ve toksisitenin arētēlmasēnda deĵil, biyolojik olarak 

par­alanamayan herbisitlerin giderilmesinde de baĸarēlē sonu­lar verdiĵi gºr¿lm¿ĸt¿r. Tekstil 

end¿strisi atēksuyu, biyolojik arētmaya verilmeden ºnce ileri oksidasyon prosesleriyle arētēlmasē 

end¿stri i­in hem ekonomik olmasē hem de ­evreye zararlē kimyasallarēn derĸarjēnēn 

engellenmesi a­ēsēndan ºnemlidir. Tekstil atēksularēnēn karmaĸēk yapēsē ve ­eĸitliliĵi nedeniyle 
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end¿striye ºzel proseslerin se­ilmesi artēm veriminin y¿ksek olmasēnē saĵlamaktadēr (Lodha 

and Chaudhari 2007).  

Tekstil end¿strisi atēksularēnēn yeniden kullanēmēnē i­in membran prosesler, biyolojik prosesler, 

koag¿lasyon/flok¿lasyon ve ileri oksidasyon proseslerinin farklē kombinasyonlarē 

kullanēlmaktadēr. Membran prosesler ve koag¿lasyon/flok¿lasyon kirleticileri bir fazdan diĵer 

faza aktarērken biyolojik ve ileri oksidayon prosesleri kirleticileri par­alayabilir veya tamamen 

arētabilmektedir (PaŦdzior, BiliŒska, and Ledakowicz 2019). Biyolojik arētēmda organik veya 

inorganik kirleticilerin arētēlmasēnda mantar, alg, bakteri gibi mikroorganizmalarēn metabolik 

faaliyetleri kullanēlmaktadēr. Oksijen konsantrasyonu, pH, sēcaklēk gibi uygun ĸartlar altēnda 

arētēm doĵal bir dºng¿ ile ger­ekleĸmektedir. Biyolojik arētēmēn avantajē ekonomik olmasēdēr. 

Ancak biyolojik arētēm yēllardēr kullanēlan bir yºntem olmasēna raĵmen par­alanamayan, toksik, 

inert kirleticiler nedeniyle iĸletme koĸullarēnda hassas ­alēĸēlmasē gerekmektedir (Vajnhandl, 

management, and 2014 n.d.). ¥zellikle biyolojik kalēcē maddelerin biyolojik arētēma verilmeden 

ºnce ileri oksidasyon prosesleriyle arētēlmasē gerekmektedir. Ķleri oksidasyon prosesleri oda 

sēcaklēĵēnda, atmosfer basēncēnda farklē yºntemlerle hidroksil radikallerinin oluĸturulmasēyla 

kirleticilerin par­alanmasēnē i­erir. Hidroksil radikalleri g¿­l¿ ve se­ici olmayan oksidandēr. 

Biyoproseslerin aksine ileri oksidasyon prosesleri elektrik ve kimyasal kullanēm nedeniyle 

pahalē arētēm yºntemidir. Buna raĵmen teknolojideki son geliĸmelerle fotokatalitik reaktºrler 

sayesinde maliyet azaltēmē saĵlanmēĸtēr ve ikinci atēk oluĸturmamaktadēr (Krull and Dºpkens 

2004).  

1.Tekstil End¿strisi Atēksu Karakterizasyonu 

Tekstil end¿strisi ¿retim s¿re­leri pamuk, polyester gibi ¿r¿nlerin ¿retilmesiyle baĸlar dokuma, 

boyama, baskē ve aĵartma gibi iĸlemlerden ge­erek son ¿r¿n ¿retilmektedir. ¦retimde boya 

ºncesinde ºnemli iĸlemler ise haĸēl sºkme, durulama, aĵartma ve merserizasyondur. Bu iĸlemler 

sonucunda oluĸan atēksu karakterizasyonu Tablo 1.ôde verilmektedir. Tablo incelendiĵinde; 

haĸēl sºkme atēksuyu ºnceki haĸēl maddesine (niĸasta ve polivinilalkol) baĵlē olarak olduk­a 

deĵiĸken ve d¿ĸ¿k BOĶ/KOĶ oranēna sahip olduĵu gºr¿lmektedir. Baĸka bir proses olan aĵartma 

prosesinde hidrojen peroksit standart ajandēr ve genellikle NaOH ile alkalileĸtirildiĵi i­in proses 

atēksuyu alkali ºzelliĵi gºsterebilmektedir. Bununla birlikte sodyum klorit (NaClO2) veya 

sodyum klorat (NaClO3) kullanēmē da pHônēn d¿ĸmesine yol a­ar. Sonu­ olarak, aĵartma 

­ēkēĸlarēnēn pH'ē 6-13 arasēnda deĵiĸmektedir (Tablo 1.) (Bisschops and Spanjers 2003; Correia, 

Stephenson, and Judd 1994; Zebiĺ Avdiļeviĺ, Koġutiĺ, and Dobroviĺ 2017). 

 

Tablo 1. Tekstil End¿strisi ¦retiminde Farklē Ķĸlemler Sonucu A­ēĵa ¢ēkan Atēksu Karaktrizasyonu 

Parametre Birim  
Ovarak 

yēkama 

Haĸēl 

Sºkme 
Yēkama Aĵartma Merserizasyon 

Boya 

banyosu 
Karēĸēm 

pH - 7.6-14.0 4.7-14.0 8.2-9.5 6.0-13.5 12.7-13.3 8.3-12.25 6.1.-10.0 

KOĶ g/L 5.0-93.6 0.95-80.0 
0.19-

1.20 
0.28-13.5 0.44-19.0 0.74-12.0 0.55-1.71 

BOĶ g/L 2.3-60.0 0.2-8.9 - 0.09-1.70 - 0.06-0.26 0.09-0.41 

AKM  g/L 1.0-36.3 0.02-7.06 
0.004-

0.035 
0.13-25.0 6.69-29.0 0.20-0.44 0.1-0.31 

Yaĵ-Gress g/L 0.6-55.0 0.19-0.75 - - - - 0.2-5.4 

Klor¿r g/L - - - 0.09-0.1 - 23-26 0.88-1.72 

Fosfat mg/L 83.2-95.4 - - - - - 0.4-12.0 

Amonyum mg/L 572-636 9-19 - 8-19 - - 11 

Bulanēklēk NTU 930 - - - - 34.3-100 29-76 
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Ķletkenlik mS/cm 17-19 - 0.57 0.9-9.2 13.38-75.0 2.3-78.4 1.1-13.5 

BOĶ/KOĶ - 0.20-0.67 0.10-0.29 - 0.13-0.42 - 0.08-0.35 0.06-0.41 

 

 

2. Tekstil End¿strisi Atēksu Arētēmēnda Kullanēlan Ķleri Oksidasyon Yºntemleri 

 

2.1. Fenton Oksidasyonu ve T¿revleri 

 

Fenton oksidasyonu Fe
2+

 iyonlarēnēn hidrojen peroksit ile reaksiyona girerek hidroksil 

radikallerinin oluĸmasēyla ger­ekleĸir (Eĸitlik 1.). Hidroksil radikallerinin ¿retimi ultraviyole 

ēĸēkla arttērēlabilir (Eĸitlik 2.). 

Eĸitlik 1; 

ὊὩ Ὄὕ ᴼὊὩ ὕὌȢ ὕὌ  
    

Eĸitlik 2;
       

 

Ὄὕ ὬὺO ςὕὌȢ 
ὊὩ Ὄὕ ὬὺO ὊὩ ὕὌȢ Ὄ  

 

Yapēlan literat¿r taramasēnda araĸtērmacēlar tarafēndan boyalē atēksular i­in Fenton ve Foto-

Fenton oksidasyonunun arētma etkinliĵinin kanētlandēĵē gºr¿lm¿ĸt¿r. Kullanēlan Fe2SO4/H2O2 

oranlarē atēksuyun karakterizasyonuna ve kullanēlan boyanēn t¿r¿ne gºre deĵiĸmektedir. Ancak 

Fenton oksidasyonunda kullanēlan reaktiflerin miktarlarēnēn fazla olmasē arētma veriminde artēĸa 

neden olmamaktadēr (Liao, Kang, and Hung 1999). Bununda sebebi reaksiyona girmeden kalan 

reaktifin suda KOĶ sonucunu y¿kseltmesidir. Araĸtērmacēlar ­alēĸmalarēnda kullandēklarē 

atēksuya gºre optimizasyon yaparak verimi en y¿ksek seviyede saĵlayacak oranlarē bulmaktadēr.  

Tekstil atēk sularē, ºzellikle reaktif boyamadan sonra y¿ksek miktarda farklē iyon ve elektrolit 

(hidroksil radikal temizleyici) i­erir. Fenton oksidasyonu sērasēnda atēksuda bulunan klor¿rlerin 

hidroksil radikallerini temizleyici olarak ­alēĸtēklarēnē ve hidroksil radikallerine kēyasla daha az 

reaktif olan Cl
-
 ve HOCl

-
 oluĸumuna neden olduĵu ve bulunmuĸtur (Ledakowicz, BiliŒska, and 

Zyğğa 2012). Baĸka bir ­alēĸmada ise tekstil end¿strisinde kullanēlan y¿zey aktif maddelerin 

Fenton oksidasyonu sērasēnda renk giderme inhibisyonuna yol a­tēĵē kanētlanmēĸtēr 

(Muruganandham and Swaminathan 2006). Yapēlan ­alēĸmalarda Fenton oksidasyonunun 

verimi i­in atēksuya gºre deĵiĸen farklē bileĸenler olmasēna raĵmen uygun pHôēn 3-4 ve 

sēcaklēĵēn 25 -60 ÁC arasēnda olmasē gerektiĵi bir­ok araĸtērmacēlar tarafēndan belirtilmektedir 

(Fongsatitkul et al. 2004).  

 

2.2. Elektron Iĸēn Demeti ve Gama Iĸēn Radyasyonu 

 

Elektron ēĸēnē radyasyonu ve gama radyasyonu iyonlaĸtērēcē radyasyon s¿re­lerine aittir. Su 

radyolizinden dolayē, hidroksil radikalleri ¿retir ve hidrojen atomlarē ve hidratlanmēĸ elektronlar 

gibi indirgeyici maddeler ¿retir (He et al. 2016). Yeterince y¿ksek absorbe edilen dozlarda, bu 

dºn¿ĸ¿mler kirleticilerin tamamen ayrēĸmasēna (uzaklaĸtērēlmasēna) neden olabilir(Han et al. 

2012). Bununla birlikte, y¿ksek kirliliĵe sahip atēksuda, tam mineralizasyonun saĵlanabilmesi 

i­in gerekli olan radyasyon dozlarē aĸērē y¿ksek olduĵundan bu s¿re­ ekonomik deĵildir. Sonu­ 

olarak, iyonlaĸtērēcē radyasyon s¿re­leri ¿zerine yapēlan ­alēĸmalar, arētēlmēĸ atēksulardan BOĶ5 

giderimine odaklanmēĸtēr (Iqbal and Nisar 2015).  

 

Bazē ­alēĸmalarda ultrasonik ēĸēnlama (UI) tek baĸēna kullanēlērken farklē ­alēĸmalarda fotoliz, 

yarē iletken katalizle veya t¿m iĸlemler bir araya getirilerek arētēm ­alēĸmalarē yapēlmēĸtēr. 

ultrasonik ēĸēnlama heterojen kataliz durumunda serbest radikallerin ¿retilmesi i­in enerji 

kaynaĵē gºrevi gºrmektedir(Jorfi, Pourfadakari, and Kakavandi 2018). Kavitasyon etkisi 
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ñsonol¿minesansò fenomenine yol a­arak, hidroksil radikalleri ¿retmek i­in katalizºr¿ uyaran 

geniĸ bir dalga boyu aralēĵēna ēĸēk ēĸēnlamasē yaratēr. Ultrasonik ēĸēnlama, katalizºr y¿zeyini 

s¿rekli olarak temizleyebilir ve sonraki reaksiyonlar i­in hazēr bir katalizºr saĵlar. Ayrēca, UI, 

katalizºr ayrēĸmasēna ve y¿zey alanēnēn artmasēna yol a­ar ve sonu­ olarak, ­ºzelti fazē ve 

katalizºr arasēndaki k¿tle transferinin hēzlandērēlmasē ile birlikte katalitik performansēn 

b¿y¿mesini saĵlar(Darvishi Cheshmeh Soltani et al. 2016).  

 

3. Tekstil End¿strisi Atēksu Arētēmēnda Kullanēlan Biyolojik Yºntemler 

 

Bakteriler k¿lt¿rlenme kolaylēĵē ve hēzlē b¿y¿mesi avantajlarē nedeniyle organik kirleticilerin 

arētēmēnda uzun yēllardēr kullanēlmaktadēr. Yapēlan bazē ­alēĸmalarda anaerobik ĸartlardaki 

bakterilerin renk giderimi saĵladēĵē kapsamlē bir ĸekilde araĸtērēlmēĸtēr. Boyalarda bulunan azo 

baĵlarē, redoks mediyatºrlerinin varlēĵēnda azo indirgeyici enzimi tarafēndan par­alanēr. 

Bununla birlikte, aerobik koĸullarda atēksu renklendirmesi yapabilen bazē bakteri t¿rleri de 

vardēr.  Mikrobiyal k¿lt¿r¿n kullanēmē saf k¿lt¿rlerin kullanēmēna gºre ºnemli avantajlar 

sunmaktadēr. Farklē suĸlar ­eĸitli pozisyonlarda boya molek¿lleri par­alayabilirler. Ayrēca, bir 

suĸun metabolik aktivitesi nedeniyle ortaya ­ēkan bozunma ¿r¿nleri, baĸka bir suĸ tarafēndan bir 

substrat olarak kullanēlabilir (Jadhav et al. 2010). 

 

Tekstil end¿strisi atēksularēnēn mikroalglerle arētēlmasē nispeten daha ge­ ­alēĸēlmēĸtēr. 

Mikroalglerin end¿striyel atēksu arētēmēnda kullanēmē yeni bir alan olduĵu i­in halen renk, aĵēr 

metal, organik kirleticilerin giderimi gibi kullanēmēnēn farklē yºnleri araĸtērēlmaktadēr. Tekstil 

atēksu bileĸiminin toksik kirletici i­eriĵi nedeniyle algal b¿y¿me i­in optimum ĸartlarē 

saĵlayamamasē nedeniyle ­alēĸmalarda atēksular farklē seyreltme oranlarēyla kullanēlmēĸtēr. Bazē 

deneylerde mikroalgler ¿­¿nc¿l arētēm olarak ­alēĸēlmaktadēr. Tekstil end¿strisi atēksuyunu 

eĸzamanlē olarak biyodegrade etmek ve elektrik ¿retmek i­in mikroalgal biyokatotlarla 

havalandērmalē tek odalē bir mikrobiyal yakēt h¿cresi kullandē. Alg tekstil end¿strisi atēksuyunun 

arētēlmasēnda ileri araĸtērmalar i­in b¿y¿k bir potansiyele sahip ­ok yºnl¿ bir konudur. Fakat 

uygun sēcaklēk, pH ve g¿neĸ ēĸēĵē akēsēnēnēn saĵlanmasē gibi dezavantajlarē vardēr (El-Kassas 

and Mohamed 2014). 

 

Biyofilm katē y¿zeye yapēĸmēĸ h¿creler, h¿cre dēĸē polimerler, organik ve inorganik 

materyallerden oluĸmaktadēr. Biyofilmler mikroorganizmalarēn sabit veya akēĸkan yataklē olan 

doĵal veya sentetik maddeler ¿zerinde tutunarak b¿y¿mesiyle elde edilirler. Ķĸletme ĸartlarē ve 

tutunma y¿zeyine baĵlē olarak deĵiĸken kalēnlēkta biyofilmler yapēlabilir. Kalēn biyofilmler i­in 

oksijen ve substrat oranlarē gºzlemlenmelidir. Kalēnlēk nedeniyle biyofilmde oluĸabilen aerobik, 

anoksik ve anaerobik katmanlar sayesinde nitrifikasyon, denitrifikasyon veya renk giderimi 

saĵlanabilir. Biyofilmler mikroorganizmalarēn karmaĸēk kombinleri i­in olduk­a uygundur. 

Sabit yataklē biyofilmler sēcaklēk, pH ve toksik maddeler gibi deĵiĸkenlere daha az duyarlēdēr. 

Bu nedenle diĵer yºntemlere kēyasla y¿ksek artēma verimine ve daha kēsa iĸletim s¿resine 

sahiptir. Akēĸkan yatak biyofilmlerin ­amur geri devri, d¿ĸ¿k biyok¿tle kaybē, operasyonel 

stabilite, biyok¿tle b¿y¿mesinde tank hacminin tamamēnēn kullanēlmasē, tēkanma olmamasē ve 

geliĸtirilmiĸ k¿tle transferinin olmasē gibi bir­ok avantajē vardēr(Liu et al. 2008). 

 

4. Ķleri Oksidasyon Yºntemleri ve Biyolojik Yºntemlerin Entegre Kullanēmē 

 

4.1. Biyolojik Arētēm Sonrasē Ķleri Oksidasyon 

 

Biyolojik olarak par­alanabilir veya par­alanamaz kirleticileri i­eren atēksular i­in ºncesinde 

ileri oksidasyon prosesleri ºnerilmektedir. Tekstil end¿strisi atēksuyunda biyolojik olarak 

par­alanabilen organik maddelere niĸasta, asetat, gliserol ºrnek verilebilir.  Tekstil end¿strisi 

¿retim s¿recinde kullanēlan boyalarēn kimyasal yapēlarē ve biyolojik olarak par­alanabilirlik 
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ºzellikleri bakēmēndan ºnemli ºl­¿de farklēlēk vardēr. Tekstil end¿strisi atēksuyu biyolojik 

olarak par­alanabilen kirleticileri ihtiva ettiĵi gibi vakslar, yaĵlar, y¿n gresi, katyonik sabitleme 

maddeleri, antistatik maddeler, klorlu kau­uk, melamin re­ineleri, fenol laurat, parafin balmumu 

ve titanatlar gibi yavaĸ ve biyolojik olarak bozunmayan bileĸenleride i­erebilir. Bu kirleticiler 

biyolojik arētēmda neredeyse hi­ arētēlamadan atēksuda kaldēĵē i­in y¿ksek arētēm verimi i­in 

ileri oksidasyon prosesleriyle birlikte d¿ĸ¿n¿lmelidir (Bisschops and Spanjers 2003). 

 

4.2. Ķleri Oksidasyon Sonrasē Biyolojik Arētēm 

 

¢oĵunlukla biyolojik olarak bozunmayan bileĸikler i­eren atēksu sºz konusu olduĵunda, 

genellikle kimyasal arētēma tabi tutulmasē ºnerilir. ĶOPs'leri, biyorekalsitran bileĸiklerini arētēm 

sonrasēnda biyolojik oksidasyonla par­alanabilen ara maddelere dºn¿ĸt¿rebilir. BOĶ5/KOĶ oranē, 

atēksu biyobozunurluĵunun tahmini i­in en basit ve en ­ok kullanēlan parametrelerden biridir. 

BOĶ5/KOĶ oranē 0,2'nin altēnda olan atēksularēn herhangi bir biyolojik arētēm prosesine 

verilmeden ºnce KOĶ deĵerinin azaltēlarak BOĶ5/KOĶ oranēnēn y¿kseltilmesi i­in kimyasal 

arētēmēn gerektiĵi d¿ĸ¿n¿lmektedir (Fongsatitkul et al. 2004). Fakat biyolojik arētēm ºncesinde 

kimyasal arētēmēn uygulanmasē kimyasal oksidasyon ¿r¿nlerinin aktif ­amur veya biyofilmde 

bulunan mikroorganizmalar i­in bile toksik olabilme riski vardēr. BOĶ5/KOĶ oranē sadece ham 

atēksu arētēmē i­in deĵil, aynē zamanda ileri oksidasyon prosesleriyle ºn arētēm sērasēnda da 

biyolojik olarak bozunabilirlik deĵerlendirmesinde olduk­a ºnemlidir. Ayrēca, en d¿ĸ¿k 

operasyonel kimyasal arētma maliyetleri ile birlikte sonraki biyolojik arētēmēn optimum 

performansēnē saĵlayan oksidan dozlarēnēn se­imiyle baĵlantēlēdēr (Oller, Malato, and S§nchez-

P®rez 2011).  

 

Yayēnlanmēĸ ­alēĸmalarda ileri oksidasyon prosesleri olarak Fenton, Foto-Fenton, Ozonlama, 

Fotokatalitik Oksidasyon, Elektro Oksidasyon, Elektron Iĸēnē Radyasyonu araĸtērēlmēĸtēr. 

Biyolojik sistemlerde genellikle aktif ­amur sistemi kullanēlmēĸtēr. Ayrēca kesikli reaktºr (SBR), 

sabit yataklē reaktºr, akēĸkan yataklē biyoreaktºr (MBBR) tekstil end¿strisi atēksu arētēmēnda 

kullanēlan yºntemlerdendir. Bu kombinasyonun verimliliĵi %60-94 KOĶ ve %58-87 renk 

giderme oranē arasēnda deĵiĸmektedir (Ahn, Chang, and Yoon 1999). 

 
Tablo 2. Ķleri Oksidasyon Sonrasē Biyolojik Arētēmda KOĶ Giderim Verimleri 

Atēksu 
KOĶ 

mg.L-1 
BOĶ/KOĶ ĶOPs 

ĶOPs sonrasē 

BOĶ/KOĶ 
Biyolojik Proses 

KOĶ 

giderim 

verimi % 

Proses ayrēk 

sularē 
9200 0.065 Fenton 0.42 

Sabit yataklē reaktºr, 

HRT 12 sa 
94 

Dengeleme 

Tankēnda 
Karēĸēk 

Atēksu 

617-1633 - Ozonlama - SBR 62-80 

Karēĸēk 

Atēksu 
4800 0.94 

Elektron Iĸēn 

Radyasyonu 
0.79-0.81 

Akēĸkan Yatak 

Reaktºrler 
60 

Karēĸēk 

Atēksu 
1500 0.20 

TiO2 

fotokatalitik 
0.67 MBBR, HRT 20 sa 85 

 

5. Entegre veya ¢ok Aĸamalē Sistemler 

 

Entegre veya ­ok aĸamalē sistemlerin temel amacē ileri oksidasyon prosesleri maliyetlerinin 

azaltēlmasēdēr. Ķleri oksidasyon prosesleri arētēm sonrasēnda iki aĸamalē sistemde, kimyasal 

oksidasyonu ve biyo-bozunmada kalēcē olan organiklerin neredeyse tamamen mineralleĸmesini 

saĵlamalēdēr. ¢ok aĸamalē konseptte, ileri oksidasyon prosesleri iki veya daha fazla biyolojik 

aĸama arasēna yerleĸtirilir ve biyolojik yollarla daha da mineralleĸtirilen biyolojik olarak 

par­alanabilir bileĸiklere (ilk biyolojik aĸamada biyolojik olarak ayrēĸtērēlmamēĸ olan) 
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biyorekalsitran bileĸiklerinin dºn¿ĸt¿r¿lmesine yol a­ar. Entegre sistemlerde, iki arētēmēn 

verimliliĵine katkēsēndan ­ok sinerjik olduĵu varsayēlmaktadēr. Bu iĸlemi kullanan ºnceki 

­alēĸmalar, hidrojen peroksit bazlē ileri oksidasyon proseslerinin toksik ¿r¿nlerin oluĸumuna 

neden olabileceĵini gºstermektedir. Ozonlama prosesinin iĸletilmesi nispeten daha kolaydēr ve 

­amur sorunu oluĸturmadēĵē i­in avantajlēdēr. ¢alēĸmalar incelendiĵinde ozonun zararsēz bir 

¿r¿n olan oksijene ayrēldēĵē gºr¿lm¿ĸt¿r. Sonu­ olarak, entegre sistemlerde sadece ozonlama 

kullanēlmēĸtēr. Bu entegre sistemlerin ilki membranlarla ardēĸēk kesikli Reaktºrleri (SBR) 

uygularken, ikincisi SBBGR (ardēĸēk kesikli gran¿ler biyofiltre reaktºr) kullandē. Her iki 

biyoreaktºr t¿r¿ de ¿­¿nc¿ dºng¿ fazēnda ozonlanmēĸ atēksuyun ¿st fazē (s¿pernatant) geri devir 

yapēlarak ­alēĸtērēlmēĸtēr. Bu ­ºzelti, biyolojik olarak bozunabilir bileĸiklerin baĸlangē­ fazēnda 

mikroorganizmalar tarafēndan giderilmesini saĵlar. Daha sonra ayrēĸmasē zor bileĸikler i­in 

ozonlama yapēlarak daha kolay par­alanabilir forma dºn¿ĸt¿r¿l¿r ve biyoreaktºre verilerek 

mikroorganizmalar tarafēndan par­alanēr. Mikroorganizmalar reaktºrde mineralizasyou saĵlar. 

Aktif ­amur ve membranlē sistemlerle KOĶ giderimi (%98) daha verimli sonu­ vermektedir. 

Biyolojik + ozonlama ve entegre sistemler arasēndaki fark karĸēlaĸtērēlmēĸtēr. Entegre sistemde 

daha y¿ksek ozonlama verimi elde edilmiĸtir. SBBGR ile yapēlan deneylerde, ozonlama ile 

O3t¿ketilen/KOĶ arētēlan oranēnēn 1'e yakēn olduĵu gºzlemlenmiĸtir ancak entegre sistemde bu 

oran 0.6 olmuĸtur. Orandaki bu fark ikili sistemde daha y¿ksek KOĶ giderim verimi (%73) ve 

entegre sistemde %83 KOĶ giderim verimi saĵlamēĸtēr (Di Iaconi 2012; Lotito et al. 2012). 

 

Sonu­ 

 

Tekstil end¿strisi atēksuyunun entegre arētēmēnda en verimli arētēm, biyolojik prosesler ve ileri 

oksidasyon proseslerinin ¿­l¿ sistem olarak kullanēlmasēyla elde edilmiĸtir. Ancak atēksuyun 

karakterizasyonuna bakēlarak ergonomi a­ēsēndan deĵerlendirildiĵinde ¿­l¿ sisteme ihtiya­ 

olmadan, BĶO/KOĶ oranēna gºre se­ilen ikili sistemle y¿ksek verim elde edilebilmektedir. 

¢alēĸmalar incelendiĵinde ileri oksidasyon proseslerinden sonra biyolojik arētma kullanēmē 

kirlilik y¿k¿n¿n azalmasē, toksik kimyasallarēn par­alanarak giderilmesiyle inhibasyonun 

engellenmesi, renk giderimi sayesinde biyolojik faaliyetlerdeki verimlerin artmasē en ºnemli 

avantajlarēndandēr. Ķleri oksidasyon proseslerinden ozonlama yan ¿r¿n oluĸturmamasē, toksik 

kimyasallarēn par­alanmasēndaki etkinliĵi nedeniyle entegre arētēmda araĸtērmacēlar tarafēndan 

verimliliĵi vurgulanmaktadēr. Sonu­ olarak, tekstil end¿strisi atēksu arētēmēnda biyolojik 

proseslerin ileri oksidasyon proseslerinden sonra gelmesi atēksu karakterizasyonuna 

bakēlmaksēzēn biyolojik prosesin arētēm verimliliĵi ve proses g¿venliĵi en y¿ksek seviyeye 

ulaĸmaktadēr.  
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Although melanoma ranks 7th in terms of frequency among all cancers, it has been increasingly 

seen especially in female cancers in recent years. Melanoma is an aggressive skin tumor of the 

skin, which is embryologically neural in origin. B-Raf V600E mutation is most common in 

melanoma. This mutation provokes the overgrowth of cancer cells. Vemurafenib and 

dabrafenib, which are B-Raf inhibitors, are used in the treatment of melanoma. Early diagnosis 

is important in melanoma. In the project, histopathological examination of the effect of 

vemurafenib used in the treatment of melanoma on brain tissue and central nervous system is 

planned in rats fed with high-fat diet. Ethics Committee approval was obtained for the study 

from the Animal Experiments Ethics Committee of Afyon Kocatepe University prior to the 

study. The brain tissues of the rat groups sacrificed at different hours were examined. It is one 

of the rare studies investigating the effectiveness of vemurafenib used in cancer treatment. The 

work is still ongoing. 

 

Key Words: Vemurafenib, High Fat Diet, Brain Tissue, Histopathology. 

 

 

1.Introduction  

 

The cause of most cancers has not yet been fully explained. There is no doubt that our 

knowledge about cancer will increase with the development of new technologies such as genetic 

developments and proteomics. Environmental factors, especially dietary habits and diet, are 

thought to play a significant role during the transformation into cancer cells (1). Cancer 

incidence increases in both men and women worldwide. Among these cancer cases, lung, 

prostate and colorectal cancers take the first three places in men, while breast and colorectal 

cancers take the first two places in women (2,3,4). The number of malignant melanoma cases is 

increasing every year in the world (5,6,7,8,9,10). It is known that obesity, which means 

excessive adipose tissue in the body, is especially associated with various cancers. In fact, it is 

given priority to studies stated that risk factors such as nutrition and diet can be changed to 
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prevent cancers (1,12,13,14,15,16,17,18,19,20,21,22,23). Mutation analysis of the tumor in the 

metastatic stage is an extremely important molecular marker in determining the treatment (4, 

24). B-Raf is a serine / threonine protein kinase localized on chromosome 7 and plays a role in 

regulatory genes that are responsible for the proliferation and survival of cells. B-Raf V600E 

(valine instead of glutamic acid in codon 600) mutation is most common in melanoma. This 

mutation provokes the overgrowth of cancer cells (4,5,9). In treatment, Vemurafenib and 

dabrafenib, which are B-Raf inhibitors, are agents that have shown a general survival 

contribution in metastatic malignant melanoma carrying the V600E and V600K mutations 

(9,10). As a result of the literature review on Vemurafenib, not many studies have been found. 

In this study, the effects of Vemurafenib plasma levels on brain tissue in rats fed a high-fat diet 

are investigated. 

 

2.Material- Methods 

 

In the study, Wistar rats weighing 300-350g were used. These animals were procured from 

Animal Experimentation Local Ethics Board (No: AKUHAYDEK-38-16). The experimental 

phase of the study was done at Afyon Kocatepe University Animal Experimentation center. 

Rats in the experiment were divided into 10 groups. There were 6 rats in each group. The rats 

supplied were allowed to acclimate to the environment for 7 days before being taken into the 

experimental process. The rats were housed at room temperature (25ÜC) with 50-55% humidity, 

and the rats were given standard rodent feed and ad libitum water. Daily maintenance and 

applications have been carefully continued within the specified time. Ethics Committee 

approval was obtained from Afyon Kocatepe University Animal Experiments Ethics Committee 

(AKUHAYDEK) prior to the study. During the application, rats were fed with a fatty diet for 3 

weeks and then Vemurafenib was applied (half an hour, one, two, three, four, eight hours and at 

the end of a day). Rats were sacrificed after the completion of the experimental phase, before 87 

mg / kg i.m. After taking xylazine, it was preanesthetized and then at a dose of 13 mg / kg i.m. 

Full anesthesia was applied by applying ketamine. After the anesthesia, the rib cage was opened 

and blood was collected intracardially with an EDTA injector. Right after this, cervical 

dislocation was performed and the sacrification process was terminated. After the rats were 

sacrificed, the brain area was opened by surgical methods. All these tissues were followed up 

under suitable conditions for histopathological examination. Pieces of brain and rib cage were 

taken for histopathologic examination. The tissues removed are made ready for histological 

tissue follow-up. For this purpose, firstly 3-5 small tissue samples, approximately 0.5-1 cm2 in 

size, were taken from the brain tissue and placed in the tissue follow-up cassettes. These 
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prepared samples were placed in 10% neutral formalin for fixation. Tissue samples that were 

kept for 5 days in the fixative that was changed and renewed daily were taken histologically to 

classical tissue follow-up after this step. Tissues were kept in hard paraffin, and embedded in 

paraffin, cut on a microtome into 4- to 5-Õm-thick sections, and stained with hematoxylinï

eosin. The sections will then be examined under a light microscope and the findings will be 

evaluated. 

 

3.Results 

 

It was observed that rats fed high-fat diets increased their body weight and some did not change 

at all. Similarly, in our study, the body weights of rats increased in all experimental groups (P 

<0.05). It was observed that body weight increased after 3 weeks of high-fat diet. The brain 

tissues of the rat groups sacrificed at different hours were examined.  In our study, we evaluated 

whether the high-fat diet affects the level of vemurafenib and whether there is a change in the 

brain tissues of the rats when the drug is administered at therapeutic limits. The work is still 

ongoing. 

 

4.Conclusion 

 

With this study, it is aimed to determine the possible effects of the fatty diet applied to rats on 

the efficacy of vemurafenib. As a result, we think that vemurafenib may cause some changes in 

the brain tissue in rats fed a high-fat diet, although it is still early. It is one of the rare studies 

that investigated the efficacy of vemurafenib used in the treatment of cancer. It is thought that 

the results to be obtained from this study will be scientifically original and will contribute to 

studies to determine the relationship between nutrition and cancer treatment. In this context, the 

original value of the research is high. 
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Abstract: Clinical Pharmacy, is a discipline of pharmacy that provides disease 

prevention and health protection, optimizes medical treatment and provides patient 

care.The Clinical Pharmacist directly plays a role in patient care by working in 

partnership with other health advisors or by doing consultation or working 

independently.The aim of this study is to evaluate the role of the clinical 

pharmacist in drug-related problems in the Neurology and Neurology Intensive 

Care Service. 

The study performed prospectively in 1 month by including Neurology and 

Neurology Intensive Care Services in Konya Numune Hospital.Clinical 

Pharmacists made recommendations to patients' drug-related problems.Drug-

related problems were classified using the Pharmaceutical Care Network Europe 

drug-related problem classification tool.The medical information of the patients 

was obtained from the hospital records and a single medication list was randomly 

obtained for each patient.  Patientsô medication lists were evaluated in terms of 

polypharmacy and drug interactions. óMedscape Drug Interaction Checkerô was 

used to detect possible drug interactions for each patient.  Externally used 

pharmaceutical forms such as ointments, creams, etc. were not included. The 

outcome of the interactions was classified as Contraindicated, Serious-Alternative 

Drug Use, Meaningful-Close Follow-Up, Moderate and Minor. 

A total of 97 patients were included in the study.Polypharmacy was observed in 82 

patients.Geriatric population has greater risk of the polypharmacy. 44 patients 

were brought to the service because of a stroke.A total of 302 interactions were 

identifed.27 drug-related problems were identified. A total of 16 interventions were 

aceppted and Prescriber informed only were the most common types of 

intervention at the prescriber level. 

Monitoring for drug interaction to review the drug choice according to the 

interactions and pharmacist consultation for drug interaction for the physicians 

may reduce the number of medical events caused by medicines. Therefore clinical 

pharmacists are vital for improving inpatient treatment if they should check for 

drug interactions. 

 

Keywords:Clinical Pharmacy, Pharmacist Interventions, Drug Information, Drug 

Interaction 
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¥zet: Diĸeti ­ekilmesi diĸeti kenarēnēn mine sement sēnērēnēn apikaline doĵru yer deĵiĸtirmesi ile kºk 

y¿zeyinin a­ēĵa ­ēkmasē ĸeklinde tanēmlanmaktadēr. Diĸeti ­ekilmelerinin tedavisinde g¿n¿m¿ze dek 

bir­ok teknik ve biyomateryal kullanēlmēĸtēr. Yumuĸak doku greftlerinin baĸarēsēnda en ºnemli 

faktºrlerden biri, ilgili dokular ve mevcut damarsal beslenme arasēnda sinerjistik bir iliĸkinin en iyi 

ĸekilde kurulabilmesidir. Yumuĸak doku grefti iĸlemlerinde, verici bºlgelerin, alēcē bºlge ile fonksiyon ve 

renk uyumu yanēnda, doku b¿t¿nl¿ĵ¿n¿n ve ideal oranlarda y¿zey kapanmasēnēn saĵlanmasē ve 

korunmasē i­in damarsal ºzelliklerinin de benzerlik taĸēmasē ºnemlidir. SDG sapsēz bir yumuĸak doku 

grefti olduĵundan dolayē tabanēndaki vask¿ler kaynaktan beslenme ihtimali ortadan kalkmēĸtēr. 

Beslenmesinin ve canlēlēĵēnēn yerleĸtirildiĵi bºlgede yeterli vask¿ler kaynaĵēn yeniden kurulmasēyla 

saĵlanacaĵē belirtilmiĸtir. Son dºnemlerde SDG beslenmesini artērmak amacēyla greftin vask¿ler a­ēdan 

zengin kapiller aĵ i­eren diĸeti kenarē ve papiller bºlgeyi de i­erecek ĸekilde alēnmasēnē ºne s¿ren bir 

teknik tanēmlanmēĸtēr. Gingival ¿nite greft olarak adlandērēlan bu teknikle greftin vask¿ler desteĵinin 

artērēlmasē, estetik sonu­larēn iyileĸtirilmesi ve komplikasyon riskinin azaltēlmasē ama­lanmēĸtēr. 

 

Bu olgu raporunda, gingival ¿nite greft kullanēlarak tedavi edilen lokalize diĸeti ­ekilmesi vakasēnēn 1 

yēllēk takip sonu­larē sunulmaktadēr. 

 

Anahtar Kelimeler: diĸeti ­ekilmesi, gingival ¿nite greft, periodontal plastik cerrahi 

 

 

Giriĸ 

Diĸeti ­ekilmesi diĸeti kenarēnēn mine sement sēnērēnēn (MSS) apikaline doĵru yer deĵiĸtirmesi 

ile kºk y¿zeyinin a­ēĵa ­ēkmasē ĸeklinde tanēmlanmaktadēr. Diĸeti ­ekilmeleri hastalarda 

fonksiyonel ve estetik problemlere neden olabildiĵinden klinik periodontolojide tedavi edilmesi 

gereken bir durum olarak kabul edilmektedir (Camargo et al.,2001). Diĸeti ­ekilmelerinin 

etiyolojisinin multifaktºriyel olduĵu ve bu faktºrlerin k¿m¿latif etkilerinin sonucunda oluĸtuĵu 

d¿ĸ¿n¿lmektedir. G¿n¿m¿ze kadar diĸeti ­ekilmelerinin tedavisinde saplē yumuĸak doku 

greftleri (laterale kaydērēlan flep, ­ift papilla flebi, koronale kaydērēlan flep, semilunar flep), 

serbest yumuĸak doku greftleri (serbest diĸeti grefti, baĵ doku grefti) veya rejeneratif teknikler 

kullanēlmēĸtēr (Bouchard et al., 2001). 

 

Serbest diĸeti grefti (SDG) esas olarak yapēĸēk diĸetinin artērēlmasē ve aynē zamanda sēĵ-dar 

diĸeti ­ekilmelerinde kºk y¿zeyi kapamasēnēn saĵlanmasē i­in kullanēlan periodontal plastik 

cerrahi operasyonlardan biridir (Miller, 1985). Literat¿re bakēldēĵēnda SDG ile ortalama kºk 

kapama y¿zdesinin ­ok deĵiĸkenlik gºsterdiĵi gºr¿lmektedir (Camargo et al.,2001). Bu 

deĵiĸkenliĵin, diĸeti ­ekilme defektinin boyutundaki farklēlēklara, kullanēlan farklē cerrahi 

tekniklere, dikiĸ tekniĵi ya da greft kalēnlēĵē ile ilgili yapēlan modifikasyonlara baĵlē olabileceĵi 

bildirilmiĸtir (Zucchelli and Mounssif, 2015).  

Yumuĸak doku greftlerinin baĸarēsēnda en ºnemli faktºrlerden biri, ilgili dokular ve mevcut 

damarsal beslenme arasēnda sinerjistik bir iliĸkinin en iyi ĸekilde kurulabilmesidir. Yumuĸak 
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doku grefti iĸlemlerinde, verici bºlgelerin, alēcē bºlge ile fonksiyon ve renk uyumu yanēnda, 

doku b¿t¿nl¿ĵ¿n¿n ve ideal oranlarda y¿zey kapanmasēnēn saĵlanmasē ve korunmasē i­in 

damarsal ºzelliklerinin de benzerlik taĸēmasē olduk­a ºnemlidir (Allen, 2004). SDG sapsēz bir 

yumuĸak doku grefti olduĵundan dolayē tabanēndaki vask¿ler kaynaktan beslenme ihtimali 

ortadan kalkmēĸtēr. Beslenmesinin ve canlēlēĵēnēn yerleĸtirildiĵi bºlgede yeterli vask¿ler 

kaynaĵēn yeniden kurulmasēyla saĵlanacaĵē belirtilmiĸtir (Karring et al., 1971; Karring et al., 

1975). 

SDGónin baĸarēsē greft kalēnlēĵē (Miller, 1982), avask¿ler kºk y¿zeyi geniĸliĵi (Miller, 1987), 

greftin temas ettiĵi vask¿ler alan (Oliver et al., 1968) ile iliĸkili bulunmuĸtur. Avask¿ler kºk 

y¿zeyi ¿zerindeki greftin beslenebilmesi i­in komĸu dokulardan gelen kan desteĵine ihtiya­ 

duyulmaktadēr (Miller, 1982). Son dºnemlerde SDG beslenmesini artērmak amacēyla greftin 

vask¿ler a­ēdan zengin kapiller aĵ i­eren diĸeti kenarē ve papiller bºlgeyi de i­erecek ĸekilde 

alēnmasēnē ºne s¿ren bir teknik tanēmlanmēĸtēr (Allen, 2004). Gingival ¿nite greft (G¦G) olarak 

adlandērēlan bu teknikle greftin vask¿ler desteĵinin artērēlmasē, estetik sonu­larēn iyileĸtirilmesi 

ve komplikasyon riskinin azaltēlmasē ama­lanmēĸtēr (Allen, 2004; Kuru and Yēldērēm, 2013). 

 

Bu olgu raporunda, gingival ¿nite greft kullanēlarak tedavi edilen lokalize diĸeti ­ekilmesi 

vakasēnēn 1 yēllēk takip sonu­larē sunulmaktadēr. 

 

Olgu Sunumu 

Sistemik olarak saĵlēklē, sigara i­meyen 37 yaĸēndaki kadēn hasta diĸeti ­ekilmesi ĸikayeti ile 

kliniĵimize baĸvurdu. Yapēlan klinik ve radyolojik muayenesinde hastanēn 41 numaralē diĸinde 

Miller III diĸeti ­ekilmesi olduĵu gºr¿ld¿ (Resim 1). Baĸlangē­ periodontal tedavinin ardēndan 

41 numaralē diĸe kºk kapama amacēyla G¦G tekniĵi kullanēlarak cerrahi periodontal tedavi 

planlandē. Operasyondan hemen ºnce diĸeti ­ekilme derinliĵi (MSS ile diĸeti kenarē arasēndaki 

mesafe), diĸeti ­ekilmesinin geniĸliĵi (MSSôde ­ekilmenin horizontal yºnde geniĸliĵi), 

keratinize doku miktarē (diĸeti kenarē ile mukogingival birleĸim arasēndaki mesafe), klinik 

ata­man seviyesi ve sondalanabilir cep derinliĵi ºl­¿lerek kayēt altēna alēndē. 

Alēcē bºlgenin hazērlanmasē 

41 numaralē diĸin MSSôden mezial ve distale uzanan iki horizontal insizyon ve mukogingival 

hattē 3-4 mm aĸacak ĸekilde iki vertikal insizyon yapēldē. Ķlgili diĸte bu yatay insizyonlarla 

birleĸen sulkular insizyon yapēldēktan sonra 15 numara bist¿ri ile yarēm kalēnlēk flep kaldērēlarak 

epitelize yumuĸak dokular uzaklaĸtērēldē ve papillerin ¿zerindeki epitel de baĵ dokusuna kadar 

deepitelize edildi (Allen, 2004) (Resim 2). 

 

 

 

 

 

 

 

 

 

 

 

Resim 1. Diĸeti ­ekilmesinin klinik gºr¿n¿m¿                 Resim 2. Alēcē sahanēn hazērlanmasē 

 

 

Gingival ¿nite greftin alēnmasē 

Verici bºlge olarak alēcē bºlgenin boyutlarēna uygun olacak ĸekilde ¿st ­enede 2. premolar diĸin 

palatinalinde serbest diĸeti kenarēnē i­erecek ĸekilde sulkular insizyon, distal ve mezial papilleri 

de i­erecek ĸekilde iki vertikal insizyon yapēlarak gingival ¿nite grefti elde edildi (Resim 3). 
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Greftin i­ kēsmēndaki yaĵ dokusu temizlendi ve greft dikiĸlerle alēcē bºlgeye sabitlendi (Resim 

4). Operasyon bºlgesinde ºl¿ boĸluklarēn ve fazla miktarda kan pēhtēsēnēn oluĸumunu ºnlemek 

i­in grefte nemli gaz tamponla baskē uygulandē (Allen, 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resim 3. Gingival ¿nite greftin elde edilmesi 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Resim 4. Greftin alēcē sahaya yerleĸtirilmesi 

 

Postoperatif olarak hastaya ilk g¿nde diĸ fēr­alama yapmamasē, takip eden g¿nlerde operasyon 

bºlgesi haricindeki diĸleri fēr­alamasē ºnerildi. 1 hafta s¿re ile g¿nde 2 kere nonsteroid 

antiiflamatuar bir aĵrē kesici ve g¿nde 3 kere %0,12ôlik klorheksidin i­erikli bir gargara 

kullanmasē ºnerildi. 10 g¿n sonra dikiĸler alēndē (Resim 5). Dikiĸler alēndēktan sonra bir hafta 

boyunca g¿nde 2 kere olacak ĸekilde gargara kullanēmēna devam edildi. Sonraki hafta ultra 

yumuĸak diĸ fēr­asē ile roll tekniĵi kullanarak operasyon bºlgesini hafif kuvvetle fēr­alamasē 

istendi. Hasta postoperatif kontrollere ­aĵrēlarak d¿zenli takibi yapēldē (Resim 6 ve 7). 6. ay ve 

1. yēl sonunda klinik parametreleri tekrar deĵerlendirildi. 
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Resim 5. Postoperatif 10. g¿n 

   

                                                          

 

                                         

 

Resim 6. Postoperatif 6. ay                                Resim 7. Postoperatif 1. yēl 

 

 

Bulgular  

Ameliyat sonrasē dºnemde hem alēcē hem de verici bºlgelerde hi­bir komplikasyon gºzlenmedi 

ve iyileĸme sorunsuz olarak ger­ekleĸti. Cerrahi ºncesi ve sonrasē (6. ay ve 1. yēl) klinik 

parametreler Tablo 1'de gºsterilmiĸtir. 

 

Parametre 0. g¿n 6. ay 1. yēl 

¢ekilme 

derinliĵi(mm) 

5 2 1 

Sondalama 

derinliĵi(mm) 

2 1 1 

Klinik ataĸman 

seviyesi(mm) 

7 3 2 

Keratinize doku 

geniĸliĵi(mm) 

- 8 9 

Kºk kapama(%) - 60 80 
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Tablo 1: Baĸlangē­ ve takip dºnemleri klinik parametreler 

 

Kºk kapama %80 olarak ger­ekleĸti ve ­ekilme bºlgesinde komĸu dokularla uyumlu, kabul 

edilebilir bir renk, estetik ve konfig¿rasyon saĵlandē. 

 

Tartēĸma 
SDG ilk olarak Bjorn tarafēndan tarif edilmiĸtir (Bjorn, 1963). O zamandan beri yapēĸēk diĸetini 

artērmak ve a­ēĵa ­ēkmēĸ kºk y¿zeylerini kapatmak amacēyla kullanēlan bir teknik olmuĸtur. 

Ancak SDG estetik uyumsuzluk ve hacimsel gºr¿n¿m¿ gibi ­eĸitli dezavantajlara sahiptir. Bu 

dezavantajlarēn ¿stesinden gelmek i­in donºr ve alēcē bºlgelerde ­eĸitli modifikasyonlar 

geliĸtirilmiĸtir (Cohen, 1994).  

 

G¦G, SDGônin serbest diĸeti kenarē ve interdental papilleri de i­eren bir modifikasyonudur. Ķlk 

olarak Allen tarafēndan geliĸtirilmiĸtir (Allen, 2004). Kºk kapama prosed¿rlerinde baĸarē i­in 

anahtar faktºrlerden biri vask¿laritedir. Vask¿ler konfig¿rasyon ile ilgili dokular arasēndaki 

iliĸki yumuĸak doku greftlerinin baĸarēsēnda olduk­a ºnemlidir (Kuru and Yēldērēm, 2013). 

Serbest diĸeti interproksimal bºlgeye yayēlmayan yatay yºnde zengin kapiller aĵa sahiptir. 

G¦G tekniĵinin kullanēlmasē greftin optimal kan perf¿zyonundan yoksun olan alēcē bºlgedeki 

saĵ kalēm oranēnē artērabilir. Greftin artan vask¿larizasyonu alēcē bºlge ile daha iyi eĸleĸebilir ve 

olumlu estetik sonu­lar saĵlayabilir (Kuru and Yēldērēm, 2013). 

 

Allen 3 farklē vakaya maksiller premolar diĸlerden elde ettiĵi G¦G uygulamēĸ ve postoperatif 2. 

yēlda diĸeti konumu ve estetiĵi a­ēsēndan olumlu sonu­lar elde etmiĸtir (Allen, 2004). Miller I 

ve II sēnēf diĸeti ­ekilmelerinde G¦Gôin etkinliĵinin SDG ile karĸēlaĸtērēlarak deĵerlendirildiĵi 

bir ­alēĸmada 8 ay sonunda G¦G uygulanan defektlerin %50 sinde tam kºk kapama saĵlandēĵē 

bildirilmiĸtir. G¦G ile ortalama %91.62 kºk kapanmasē elde edilmiĸtir. Ayrēca estetik 

sonu­larēn SDGôye oranla daha iyi olduĵu sonucuna varēlmēĸtēr (Kuru and Yēldērēm, 2013). 

 

Jenabian ve ark.  Miller I ve II sēnēf diĸeti ­ekilmelerinde G¦G ve SDGôyi karĸēlaĸtērmēĸlardēr. 

G¦G uygulanan grupta SDGôye gºre daha fazla estetik memnuniyet, daha hēzlē iyileĸme 

indeksi, daha az postoperatif aĵrē skoru ve diĸeti ­ekilme derinliĵinde daha fazla azalma 

olduĵunu belirtmiĸlerdir (Jenabian et al., 2016). Literat¿re bakēldēĵēnda Miller III sēnēf diĸeti 

­ekilmeleriyle ilgili G¦G kullanēlarak yapēlmēĸ sēnērlē sayēda ­alēĸma bulunmaktadēr. Yēldērēm 

ve Kuru Miller III sēnēf diĸeti ­ekilmesini G¦G kullanarak tedavi ettikleri bir vaka raporunda 

G¦G tekniĵinin SDG ile karĸēlaĸtērēldēĵēnda diĸeti ­ekilme derinliĵinde daha fazla azalma ve 

daha fazla kºk y¿zeyi kapama saĵladēĵēnē bildirmiĸlerdir. G¦G ile tedavi edilen ­ekilmede 

%80, SDG ile %50 defekt kapanmasē saĵlanmēĸtēr (Yēldērēm and Kuru, 2015). 

 

Kayaaltē ve Yaprak G¦G ve trombositten zengin fibrini birlikte kullanarak tedavi ettikleri 3 

adet Miller II ve III sēnēf diĸeti ­ekilmesinin vaka raporunda, kºk kapanmasē ve keratinize doku 

miktarēnēn arttērēlmasē a­ēsēndan G¦G baĸarēlē bulmuĸlardēr (Kayaaltē and Yaprak, 2016). 

Gajendran ve ark. Miller III sēnēf diĸeti ­ekilmesini G¦G kullanarak tedavi etmiĸler ve %100 

kºk y¿zeyi kapama saĵlamēĸlardēr. 3 aylēk takip periyotlarēnda 31 ve 41 nolu bºlgede kabul 

edilebilir bir renk ve konfig¿rasyon saĵlandēĵēnē bildirmiĸlerdir. Diĵer ­alēĸmalarda G¦G 

tekniĵi ile komĸu dokularla neredeyse ayērt edilemez doku ve renk uyumu saĵlanmasēna raĵmen 

(Kuru and Yēldērēm, 2013; Yēldērēm and Kuru, 2015) bu olguda hafif farklēlēklar olduĵu 

belirtilmiĸtir (Gajendran et al., 2018). 

 

Olgumuzun klinik sonu­larēnēn bu ­alēĸmalar ile uyumlu olduĵu gºr¿lmektedir. G¦Gôin Miller 

III sēnēf diĸeti ­ekilmesi tedavisinde kullanēmē ile kºk kapama ve keratinize doku artēĸēnda 

baĸarēlē sonu­lar elde edilmiĸtir fakat estetik olarak bu olgunun 6 ve 12 aylēk takip sunumunda 

komĸu dokularla karĸēlaĸtērēldēĵēnda renk uyumunda farklēlēklar olduĵu gºzlenmiĸtir. 
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Sonu­ 

Bu olgu raporunda diĸeti ­ekilmesiyle kºk y¿zeyi a­ēlmēĸ olan alt ºn kesici diĸlere serbest diĸeti 

kenarē i­eren G¦G uygulanmēĸtēr. G¦G ile elde edilen sonu­ hem hekim hem de hasta 

a­ēsēndan tatmin edici d¿zeydedir. G¦G kºk y¿zeyi kapama a­ēsēndan iyi sonu­lar saĵladēĵē, 

greftin palatinal artere uzak olmasē ve bºylelikle postoperatif kanama riskinin azalmasē 

a­ēsēndan avantaj saĵladēĵē d¿ĸ¿n¿lmektedir. 
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¥zet: Periferal ossifiye fibroma; gingival epitelden, periost veya periodontal ligamentten kºken alan, 

reaktif proliferasyon gºsteren, genellikle interdental papilde lokalize, polipoid ve nod¿ler yapēda bir 

lezyondur. Sēklēkla mandibulanēn arka bºlgesinde lokalize olup, saplē veya geniĸ tabanlēdēr. Kadēnlarda 

ve gen­ eriĸkinlerde sēklēkla gºr¿l¿r. Klinik ve histolojik olarak periferal dev h¿creli gran¿loma ve 

pyojenik gran¿loma ayērēcē tanēsēnda ºnemlidir. Tedavisinde cerrahi olarak derindeki periost da dahil 

olmak ¿zere lezyonun tam olarak eksizyonu gerekmekte ve tedavi sonrasē n¿ks gºr¿lebilmektedir. 

Kliniĵimize sol mandibular premolar-molar bºlge gingival mukozada aĵrēlē ĸiĸlik ĸikayeti ile gelen 14 

yaĸēndaki kadēn hastada,  saplē 1,5x1x0,5 cm boyutlarēndaki yumuĸak doku kitlesi eksize edilmiĸtir. 

Lezyon histopatolojik olarak incelenmiĸ ve periferal ossifiye fibroma tanēsē konmuĸtur. Hastanēn 6 aylēk 

takibi sonucunda postoperatif bir komplikasyona ve n¿kse rastlanmamēĸtēr.  

Bu olgu raporunda kliniĵimizde teĸhis ve tedavi edilen periferal ossifiye fibroma vakasēnēn klinik, 

radyolojik ve histolojik deĵerlendirilmesi aynē zamanda periodontal cerrahi yaklaĸēmla yapēlan 

tedavisinin sunulmasē ama­lanmēĸtēr. 

Anahtar kelimeler: periferal ossifiye fibroma, patoloji, oral kavite 

 

 

Giriĸ 

Periferal ossifiye fibroma (POF); gingival epitelden, periost veya periodontal ligamentten kºken 

alan, reaktif proliferasyon gºsteren, genellikle interdental papilde lokalize, polipoid ve nod¿ler 

yapēda bir lezyondur (1). POF kadēnlarda daha sēk gºr¿lmekte ve 10-19 yaĸ aralēĵēnda 

prevalansē artmaktadēr. Genellikle mandibulanēn arka bºlgesinde, ºzellikle premolar ve molar 

diĸler bºlgesinde bulunan tek, asemptomatik ve yavaĸ b¿y¿yen bir lezyon olarak ortaya 

­ēkmaktadēr (2,3). Etiyolojisinde mikrobiyal dental plak veya diĸtaĸē, uyumsuz taĸkēn 

restorasyonlar, protezler ve ortodontik apereylerin rol oynadēĵē; oral yumuĸak dokularēn bu 

irritasyonlara verdiĵi cevap sonrasē ortaya ­ēktēĵē d¿ĸ¿n¿lmektedir (4). Tedavisinde cerrahi 

olarak derindeki periost da dahil olmak ¿zere lezyonun tam olarak eksizyonu gerekmektedir. 

Cerrahi tedavi sonrasē hastalēĵēn sēklēkla tekrar edebildiĵi belirtilmiĸtir.  

 

Bu olgu raporunda kliniĵimizde teĸhis ve tedavi edilen periferal ossifiye fibroma vakasēnēn 

klinik, radyolojik ve histolojik deĵerlendirilmesi aynē zamanda periodontal cerrahi yaklaĸēmla 

yapēlan tedavisinin sunulmasē ama­lanmēĸtēr. 

 

Olgu Sunumu 

On dºrt yaĸēndaki kadēn hasta sol alt ­ene premolar-molar diĸ bºlgesinde 6 aydēr mevcut olan  

ĸiĸlik yakēnmasē nedeniyle kliniĵimize baĸvurdu. Alēnan anamnezde lezyonun 1 yēl ºnce 

oluĸmaya baĸladēĵē, ilk olarak kitlenin k¿­¿k olduĵu ve zamanla b¿y¿d¿ĵ¿ ºĵrenildi. Sistemik 

olarak saĵlēklē hastanēn yapēlan klinik muayenesinde 35-36 nolu diĸ bºlgesindeki interdental 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

95  
Proceedings Book  

 

papilla ile iliĸkili, saplē, kērmēzē-pembemsi renkteki sert, lob¿ler ve polipoid yapēda bir lezyon 

saptandē (Resim 1 ve 2).  

 

 

 

Lezyonun bukkal bºlgede alveolar mukozaya doĵru b¿y¿d¿ĵ¿ gºr¿ld¿. Panoramik radyografide 

sol alt posterior alanda, klinik olarak lezyonun gºzlendiĵi bºlgede ­ok az radyografik odaklar 

saptandē (Resim 3). 36 numaralē diĸte 1 yēl ºnce yapēlmēĸ kanal tedavisi bulunmaktaydē ve diĸ 

kºklerinde herhangi bir patolojiye rastlanmadē. Lezyonun pyojenik gran¿loma ve periferal 

ossifiye fibroma ºn tanēlarēyla eksizyonel biyopsisine karar verildi. Lokal anestezi altēnda 

1,5x1x0,5 cm boyutlarēndaki lezyon derindeki periost ile birlikte tam olarak eksize edildi 

(Resim 4 ve 5).  

 
 

 

 

 

 

Kanama kontrol¿ saĵlandē ve yara bºlgesi sekonder iyileĸmeye bērakēldē. Kitlenin histopatolojik 

incelenmesinde lezyona POF tanēsē konuldu. Histolojik kesitte kollajenize fibroblastik bir 

stroma i­inde ossifikasyon alanlarē i­eren proliferatif lezyonlar tespit edildi (Resim 6). 

Postoperatif 10. g¿nde yapēlan klinik kontrolde yara iyileĸmesinin sorunsuz ger­ekleĸtiĵi 

gºr¿ld¿ (Resim 7). Hastanēn operasyon sonrasē 6.ayda yapēlan klinik kontrol¿nde ise n¿ks 

gºzlenmedi (Resim 8). 

Resim 1. Lezyonun aĵēz i­i gºr¿n¿m¿ Resim 2. Lezyonun boyutu 

Resim 5. Eksize edilen yumuĸak doku Resim 4. Eksize edilen bºlge 
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Tartēĸma 

POF esas olarak interdental papilladan kaynaklanan ve nadir gºr¿len fokal, reaktif, neoplastik 

olmayan t¿mºr benzeri yumuĸak doku b¿y¿mesidir (5). Saplē veya sapsēz olabilir, rengi soluk 

pembe renkten kiraz rengine kadar deĵiĸebilir (6). POF oral bºlgeden alēnan biyopsilerin 

yaklaĸēk %2ôsini oluĸturmaktadēr (7). POFôda diĸlerin tutulumu nadirdir ve diĸlerde tutulum 

olduĵunda komĸu diĸlerin hareketliliĵi gºzlenebilir. K¿­¿k lezyonlar genellikle asemptomatiktir 

ve rutin dental radyografilerde gºr¿nt¿ vermezler. Daha b¿y¿k lezyonlar ºnemli estetik ve 

fonksiyonel sorunlara yol a­abilir ve radyografide fark edilebilirler. K¿­¿k lezyonlar 

en¿kleasyon ve k¿retaj ile tedavi edilebilirken, daha b¿y¿k lezyonlar rekonstr¿ksiyonla birlikte 

kapsamlē cerrahi tedavi gerektirebilir (8). 

POF lezyonlarēnēn boyutlarēnēn 0,4-4 cm arasēnda deĵiĸtiĵi rapor edilmiĸtir. B¿chner ve ark.ônēn 

yaptēĵē 207 olguluk ­alēĸmada, lezyonlarēn %69ôu 0,1 ve 1 cm arasēnda bulunmuĸ, yalnēzca 3 

olguda lezyonun 2 cmônin ¿st¿ne ­ēktēĵē bildirilmiĸtir. Ortalama lezyonlar genellikle 1-1,5 cm 

civarēndadēr, fakat ileri vakalarda 6 ve 9 cm boyutlardaki olgular da literat¿rde mevcuttur 

(9,10,11). Bu olgu sunumundaki lezyon en geniĸ bºlgesinde 1,5 cm olarak ºl­¿lm¿ĸt¿r.  

Klinik olarak POF ind¿ksiyonu ve ilerlemesinde travma, mikrobiyal dental plak, diĸtaĸē, 

mikroorganizmalar, ­iĵneme kuvvetleri, kºt¿ uyumlu protezler ve taĸkēn restorasyonlarēn rol 

oynadēĵē ºne s¿r¿lse de, etyolojisi ve patogenezi halen a­ēklēĵa kavuĸturulamamēĸtēr (4,6). 

Resim 6. Lezyonun histopatolojik gºr¿nt¿s¿ 

Resim 7. Post op 2.hafta Resim 8. Post op 6.ay 
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Lezyonlarēn kadēnlarda ve 2. dekadda daha ­ok gºr¿lmesi, lezyon geliĸiminde hormonal 

etkilerin de rol oynayabileceĵini d¿ĸ¿nd¿rmektedir (1). Bazē araĸtērmacēlar POFôun neoplastik 

bir lezyon olduĵunu sºylerken, bazēlarē lezyon oluĸumunun reaktif bir s¿re­le meydana 

geldiĵini savunmaktadēr. Her iki t¿rl¿ savunmada lezyonun periodontal ligament h¿crelerinden 

kºken aldēĵē ortak gºr¿ĸt¿r (12). 

POF lezyonlarē baĸlangē­ta radyografik olarak bulgu vermezler, radyoopak fokuslar b¿y¿k ve 

aĸērē mineralize olduĵunda tespit edilebilir (11). Radyografik bulgular gibi klinik muayene 

bulgularē da POF teĸhisi i­in yeterli deĵildir. Piyojenik gran¿lom ve periferal dev h¿creli 

gran¿lom gibi lezyonlar klinik olarak olduk­a benzerdir. Teĸhis i­in biyopsi ve histopatolojik 

inceleme ĸarttēr (4,12). POF tanēsē klinik, radyografik ve histopatolojik bulgular eĸliĵinde 

konulmalēdēr (13,14). Lezyonun ileri safhalarēnda mineralizasyonun daha belirgin olmasē POF 

ayērēcē tanēsēnē kolaylaĸtērmaktadēr. Lezyonun n¿ks ihtimaline karĸē yakēn klinik takip gerektiĵi 

belirtilmiĸtir. Literat¿rdeki n¿ks ºrnekleri gºz ºn¿ne alēndēĵēnda, lezyon tam olarak eksize 

edilmeli ve uzun dºnem takip edilmelidir (15).  

Etiyolojisi tam olarak ortaya konmamēĸ lezyonlarēn tedavisinde doĵru teĸhis, uygun tedavi 

planlamasē ve cerrahi yºntemle tekrarlama riskini en aza indirgeyerek hastanēn uzun dºnem 

takibinin yapēlmasē olduk­a ºnemlidir. Olgumuzda hastanēn kēsa dºnem takibi yapēlmēĸ olsa da 

olasē bir n¿ks ihtimali i­in hasta kontrol altēnda tutulmaktadēr. 
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Abstract: Most drug interactions are harmless and some of them cause serious 

harm. Drugs with a narrow therapeutic index are more likely to be affected by 

drug interactions and patients using these drugs should be controlled. The 

anticoagulant drugs to be mentioned here may be affected by drug interactions. 

Anticoagulant drugs inhibit the clotting of blood by disturbing the synthesis and 

effects of clotting factors. They are commonly used in thromboembolic diseases 

such as deep vein thrombosis, pulmonary thromboembolism, stroke and ischemic 

heart disease. Parenterally used heparin and orally used warfarin are the main 

anticoagulant medications, and their structure, effectiveness and safety properties 

are well known. The most important hazards of heparin and warfarin use is 

bleeding. Therefore, the INR(International Normalized Ratio) and aPTT(Actived 

Partial thromboplastin time) laboratory results of patients should be monitored for 

varfarin and heparin respectively. Low molecular weight heparins (LMWH) with 

low risk of bleeding have been obtained from the knowledge of the heparin 

structure. In this retrospective study, it is aimed to evaluate and interpret drug 

interactions of some anticuagulant drugs. Within the scope of the study, laboratory 

results and hospital orders of 300 patients who received warfarin, heparin and / or 

enoxaparin therapy as inpatient at Medipol Mega University Hospital in 2016 

were recorded. Drug interactions were evaluated using micromedex drug 

interaction checker.  

Records of 300 patients in accordance with the inclusion criteria were evaluated. 

Of these, 55.7% (n = 167) were men and 44.3% (n = 133) were women. The mean 

age of the patients was 52.47 Ñ 25.68. It was determined that warfarin, heparin 

and enoxaparin, among the anticoagulant drugs we examined in our study, 

interacted with other drugs and among themselves, warfarin 400, heparin 131 and 

enoxaparin 130 interacted. From these interactions, it was determined that 

warfarin interacted with 152 major 248 moderates, heparin 92 major 39 moderate 

interactions, and enoxaparin interacted with 128 major and 2 moderates. 

Contraindicated and minor interactions were not found in the study of these drugs. 
In the study, when the distribution of warfarin, heparin and enoxaparin, which are 

anticoagulant drugs, compared to inpatients, was examined numerically, 312 

interactions in the cardiovascular surgery service, 119 in the cardiology service, 

51 in the anesthesia and reanimation service, and 40 in the internal diseases 

department. In cardiovascular surgery service, it was determined that warfarin 

caused 68 major 135 moderate, heparin 46 major 25 moderate and enoxaparin 37 

major 1 moderate interaction. In our study, the rate of interaction per patient, 

which is one of the interactions seen in the services, was observed mostly in the 

cardiovascular surgery service and the interaction rate in this service was 

calculated as 10.68. This is followed by departments such as cardiology, child 

health and diseases, gastroenterology, physical medicine and rehabilitation, 
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hematology, internal diseases, orthopedics and traumatology, anesthesia and 

reanimation, and medical oncology. 

Clinical pharmacists, who can make the correct arrangement of drug treatments 

based on the disease and drug knowledge, can predict possible drug interactions 

and prevent problems that may arise. Therefore, clinical pharmacists in hospitals 

should actively take part in every step of patient treatment. Conducting the 

research prospectively may have more accurate and positive results. 

 

Keywords: Drug-Drug Interactions, Anticoagulant drugs, Heparin, Warfarin, 

Enoxaparin. 
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Abstract: The Gedabek district is one of the major porphyry-epithermal 

mineralization fields of Azerbaijan. The Gadir Au-Ag-Cu-Pb-Zn deposit is located 

in the east of Yogundag within the Shamkir uplift of the Lok-Karabakh suture zone 

in the Gedabek district of the Lesser Caucasus. The study area is composed mainly 

of the sequentially differentiated Lower-Upper Bajocian basalt-andesite-dacite-

rhyolite rocks. Lower Bajocian volcanic and volcanic-sedimentary rocks emplaced 

in the geological structure of Gadir mineralization erupted in small outcrops of 

rhyolitic-dacite-containing subvolcanic bodies. In the region, the most significant 

fractures of tectonics are Gedabek-Bittibulag, Misdag and Gadir local ore-

controlling faults of the northeastern, sub-latitudinal and northwestern directions. 

The Gedabek-Bittibulag fault is essentially the main ore-controlling structure that 

determines the position and location of deposits in the field. In this study, will give 

an outline of the detailed geological setting and brief reserve information of the 

Gadir Au-Ag-Cu-Pb-Zn deposit occurred at a low temperature although it is 

located quite close to the Gedabek high sulfidation Au-Ag-Cu deposit. 
 

Keywords: Gadir, geological setting LS epithermal, Gedabek, Lesser Caucasus 

 

 

Introduction  

The Lesser Caucasus is a segment of the Tethyan orogenic and metallogenic belt. The Lesser 

Caucasus segment witnessed repeated microplate piling up and collision along with the 

successive closure respectively of the Neotethys oceans and Paleotethys ocean in the Late 

Paleozoic-Early Mesozoic and Late Cretaceous-Cenozoic transition. Throughout the central part 

of the Alpine-Himalayan orogenic belt, the region starting from the Black Sea in the Turkish-

Iranian plateau and extend from Georgia, Armenia and Azerbaijan to the Caspian Sea is defined 

as the Lesser Caucasus  (Mederer et al., 2014).  

The Gadir ore deposit is located within the large Gedabek-Karadakh volcanic-plutonic system. 

This system is characterized by a complex internal structure indicative of repeated tectonic 

movement and multi-cyclic magmatic activity, leading to various stages of mineralization 

emplacement (Bayramov, 2015; Ismayēl, 2019). 

 The Gadir Au-Ag-Cu-Pb-Zn deposit is located in Gedabek ore district in the west of the Ganja 

city in the Lesser Caucasus segment of Azerbaijan. The location of study area is known at 

latitude 40Á58'59.21"N and longitude 45Á79'03.54"E (tunnelled into the flanks of Yogundag 

Mountain) (Fig.1; Veliyev et al., 2018) 
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Figure 1. Location map of Gadir mineralization (Gedabek district) (modified from Tunzale, 2019). 

 

The Gadir ore deposit is located within the Gedabek-Karadakh volcanic-plutonic system. This 

system is characterized by a complex internal structure indicative of repeated tectonic 

movement and multi-cyclic magmatic activity, leading to various stages of mineralization 

emplacement (Veliyev et al., 2018).  

 

Material and Method 

The research of this study focusing on drawing, mapping of the detailed geological formation 

boundaries and the calculation of the reserves by the drilling method after the discovery of 

mineralization was made by AIMC on the Gadir Au-Ag-Cu-Pb-Zn deposit. 

 

Result 

 
Geological Setting 

 

The Gadir orebody has a complicated geological structure and hosts intrusive rocks of different 

ages and compositions. Three sets of regional fault zones controlling mineralization have been 

identified and are characterized on the basis of strike direction and morphological 

characteristics: NW-SE striking faults (e.g. Gedabek-Bittibulag Deep Fault, Misdag Fault); NE-

trending faults (e.g. Gedabek-Ertepe fault, Gerger-Arykhdam fault, Gadir ore-controlling 

faults); Local transverse faults (Babazade et al., 2015; 2019). 

The structural position of the Gadir mineralization is determined by its location on the extreme 

southeastern dive of the Shamkir anticlinorium, at the junction with the Dashkesan synclinorium 

and confined to the southeastern side of the brachianticline uplift, which is part of the 

Arykhdam caldera. The following structures have been described by numerous researchers 

within the northwestern flank of the Gedabek deposit: the Arikhdam-Shekarbek anticline and 

the Godekdere-Yenikend syncline (Bauramov, 2015). 

 

There are Middle and Upper Jurassic sediments, which are complicated by magmatic rocks and 

fractures of different ages and compositions in the Gedabek district. The most common rocks in 
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the region are Middle Jurassic (Dogger) rocks and a small proportion of Late Jurassic (Malm) 

rocks (Ismayēl, et al., 2018). The study area Gadir Au-Cu-Ag-Pb-Zn deposit occurred within the 

Upper Bajocian volcanic rocks (Novruzov et al., 2019)  

 

 
Figure 2. Geological map of Gadir Au-Cu-Ag-Pb-Zn deposit 

The Upper Jurassic - Early Cretaceous subvolcanic ryodacites is main ore-bearing rocks into in 

most cases have been turned to secondary quartzites known as mono-quartzites and quartz-

adularia (Veliyev et al., 2018). The Lower Bajocian andesibasalts is completely unaffected by 

metasomatic processes In the east of mineralization, and dyke formations are widespread 

represented by quartz diorites, dolerites and andesibasalts. The hydrothermal eruption breccia 

comprise silica sinter and lacustrine siliceous deposit belonging to the latest formations in the 

region. The hydrothermal alteration zones was determined as propylitic and quartz-adularia-

pyrite alteration whilst mapping of  of Gadir mineralization (Novruzov et al., 2019). Although 

the formation of Gadir Au-Cu-Ag-Pb-Zn mineralization is not directly related to sulfides, there 

are sulfide ore minerals such as pyrite, chalcopyrite, sphalerite and galena. 

In recent years geological exploration and scientific studies around the Gedabek district confirm 

that the Gedabek Au-Ag-Cu deposit is part of a high sulfidation epithermal mineralization 

associated porphyry system (Babazadeh et al., 2019). The discovery of Gadir Au-Cu-Ag-Pb-Zn 

deposit and it is classified as low sulfidation epithermal mineralization, in addition to the other 

known mineral occurrences and deposits of varying mineral content in the Gedabek contract 

area, lend support to the existence of a large regional mineral-forming system. 
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Discovered and Reserve  

 

The Gedabek Exploration Geologist (GEG) group of Azerbaijan International Company 

Limited whilst carrying out geological exploration (2012) was discovered an outcrop of 

subvolcanic rhyolite displaying silicification and propylitic alteration on the northwest flank of 

the Gedabek open pit. Subsequently, samples were collected and assayed in the exploration area 

and anomalous results were returned for justifying follow-up. An exploration hole was drilled 

(in 2012) confirming potentially economic mineralization at depth. A surface drill campaign 

was completed (2013-2014) along with an extensive soil geochemistry study (2014) and 

detailed geological and structural mapping (2012-2015), with the aim of determining the extent 

of the potential economic mineralization. The drilling identified a series of vertically stacked, 

shallow-dipping mineralized lenses within an area of approximately 50 x 100 metres over about 

150 m height, 

The Gadir ore deposit was thus identified, preliminarily evaluated and deemed economical. 

Afterwards,  within this period the surface drilling provided sufficient information to allow 

for the decision to be made to access the mineralization by adit tunnel development. This 

conclusion has been reached when comparing the cost of accessing the mineralization by tunnel 

as compared to further deep drilling from surface. The initial objective of this was to carry out 

bulk sampling and assess the ground conditions for mine extraction potential.  At the present 

days, the mineral resources statement explains of 1,775,000 tonnes ore containing 145,200 

ounces of gold, 736,100 ounces of silver, 3,295 tonnes of copper and 14,470 tonnes of zinc. 

 

Conclusion 

 

Gedabek ore district is located one of the most important polymetallic fields in Lesser Caucasus 

segment of Azerbaijan. Although the Gedabek Au-Ag-Cu deposit is a known mineralization 

area since the 19th century, Gadir Au-Cu-Ag-Pb-Zn deposit, which is located very close to this 

mineralization (approximately 400m), has been discovered very recently. Gadir mineralization 

was discovered during the geological mapping of the region in 2012 by the geologists of the 

AIMC company, which has been operating the Gedabek Au-Ag-Cu deposit since 2008. 

Subsequently, it was decided by AIMC company to operate the mineralization area as an 

underground mine in 2016 as a result of analyzes and economic evaluations. According to of the 

studies is determined that Gadir mineralization has 145,200 ounces of gold, 736,100 ounces of 

silver, 3,295 tons of copper and 1,775,000 tons containing 14,470 tons of zinc, but this reserve 

is expected to increase further in the future. 

The new discovered Gadir Au-Cu-Ag-Pb-Zn deposit occurred in the contact of the quartz 

porphyry that turned from subvolcanic rhyolites as a result of hydrothermal alteration with the 

Middle Jurassic andesite tuff and within this quartz porphyry. Gadir mineralization differs from 

Gedabek mineralization quite close in terms of mineralogical properties,  hydrothermal 

alteration zones and formation depth. According to previous research unlike Gedabek Au-Ag-

Cu high sulfidation deposit, Gadir mineralization is developed in the upper alteration zones, 

known as propylitic and quartz-adularia-pyrite. In addition, unlike Gedabek deposit, minerals 

formed at high temperatures such as enargite and molybdenite were not found in Gadir 

mineralization. The presence of major ore minerals such as chalcopyrite, sphalerite and galena 

in the Gadir Au-Ag-Cu-Pb-Zn deposit can be explained on top of Au-Ag as well as by Cu-Pb-

Zn having a high concentration. Differentiating Gadir mineralization from other mineralization 

areas in the region also is that there is a silicification layer on the surface of the mineralization. 

Therefore, it was concluded that the Gadir deposit is a low sulfidation epithermal deposit. These 

two mineralizations are so close to each other, however, the fact that they differ significantly in 

terms of formation depth and temperature can be explained by the effect the most important 

fracture structure, Gedabek-Bittibulak fault in the region. 
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Giriĸ ve Ama­: 

Ultrasonografi (USG) bilindiĵi gibi radyologlar tarafēndan yapēlmaktadēr. Ancak bununla 

birlikte klinisyenlerde USGôye alēĸtēktan sonra verimli ĸekilde kullanabilmektedir. Bu y¿zden 

de biz bu ­alēĸmada USGôyi ¢ocuk Cerrahisinde kullanmak ve bunun eĵitim ve ºĵretime 

katkēsēnēn incelenmesini ama­ladēk.  

 

Materyal ve Metod:  

¢alēĸma ¢ocuk Cerrahi Kliniĵinde Aĵustos 2019- ķubat 2020 yēllarē arasēnda yapēldē. Hastalara 

ºncelikli olarak radyologlar tarafēndan USG yapēldē. Daha sonra klinisyen tarafēndan tekrar 

USG yapēlarak yeniden deĵerlendirildi. USG ile deĵerlendirmeye ­ocuk cerrahi asistanlarē ve 

tēp fak¿ltesi ºĵrencileri de katēldē. Hi­bir hastaya gereksiz USG yapēlmadē. Sadece rutin USG 

gereken hastalar deĵerlendirildi. Hastalara ekstra bir zaman kaybē ve maliyet oluĸturulmadē. 

USG yapēlērken katēlēmcēlara bilgi verildi ve sonrasēnda 15 sorudan oluĸan deĵerlendirme anketi 

soruldu. ¢alēĸmada kullanēlan 5ôli likert tipi ankette yer alan sorular i­in ortalama deĵerleri elde 

edilmiĸtir. Ortalama puanē 3.66 nēn ¿zerinde olan bulgular y¿ksek d¿zeyde olumlu gºr¿ĸ¿ 

gºstermektedir. Bu ­alēĸma Dicle ¦niversitesi Bilimsel Araĸtērma Projeleri Koorditatºrl¿ĵ¿ 

(DUBAP, TIP.18.026) tarafēndan desteklenmiĸtir.  

 

Bulgular:  

Toplamda tēp ºĵrencileri ve asistanlarēndan oluĸan 40 katēlēmcē ile USG ler birlikte yapēlarak 

ankete katēldēlar. Deĵerlendirme sonu­larē ºzetlendiĵinde katēlēmcēlarēn % 30ôu daha ºnce 

klinisyenin USG kullandēĵēnē gºrmemiĸler. Katēlēmcēlar USG ile klinisyenlerin daha doĵru, 

faydalē ve hēzlē tanē koyabileceĵini d¿ĸ¿nmekte. Klinisyenlerin giriĸimsel iĸlemleri USG ile 

mailto:m.hanifi-okur@hotmail.com
mailto:erbas.80@hotmail.com
mailto:bahattinaydogdu@hotmail.com
mailto:mdmazizoglu@gmail.com
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mailto:serdesttegin@gmail.com
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yapmasēnē daha g¿venli bulmakta. USGônin yeni bilgi ve beceri kazandērdēĵēna, bºylece 

mesleki geliĸimlerine katkē saĵlayacaĵēna inanmaktadēr. Bununla ilgili aldēklarē eĵitimden 

memnun kalmēĸlar ve kullanēlan teknikleri olumlu bulmuĸlardēr. Aldēklarē eĵitimin i­in ayrēlan 

zamanē yeterli bulmuĸlardēr. Bu y¿zdende kliniklerde USG kullanēmēnēn artērēlmasē gerektiĵini 

d¿ĸ¿nmekte ve ilerde meslek hayatlarēnda USGôyi kullanmak istemektedir. Ankette yer alan ve 

USG kullanēmēnēn deĵerlendirildiĵi maddeler i­in elde edilen ortalamalarēn 3.8-4.7 olduĵu 

belirlenmiĸtir. Elde edilen bulgular klinisyen tarafēndan kullanēlan USG nin ºĵrenciler ve 

asistanlar tarafēndan faydalē bulunduĵunu gºstermiĸtir 

 

Sonu­:  

Klinisyenler tarafēndan yapēlan USG hem hastaya, hem klinisyene, hemde ºĵrenci ve asistanlara 

eĵitim olarak katkē saĵlamaktadēr. Hastalara kºrlemesine yapēlan iĸlemlerde USG kullanēlarak, 

gºrerek daha y¿ksek baĸarē, daha az komplikasyon ile tedavi edilebilir.  Bu y¿zdende 

klinisyenler USGôleri daha aktif olarak kullanmasē gerektiĵini d¿ĸ¿nmekteyiz. 

 

Anahtar Kelimeler: Pediatri, Ultrasonografi, Klinisyen, ¥ĵrenci, Eĵitim, Asistan 

 

Investigation of the Education and Research Contribution of the 

Ultrasonography which is performed by the Clinician in Pediatric 

Surgery Field. 
 

Introduction and Aim:  

As known, ultrasonography (USG) is performed by the radiologists. After clinicians get used to 

perform USG, the USG was effectively used by the clinicians too. Therefore, In this study, We 

aimed to investigate the education and research contribution of the USG in pediatric surgery 

field. 

 

Materials and Methods: 

The study was carried out in the Pediatric Surgery Department between August 2019 and 

February 2020. Firstly, Patients USG was performed by radiologists to patients. Later, it was re-

evaluated by the clinician by performing USG again. Pediatric surgery assistants and medical 

students also participated in the evaluation with USG. Only the patients requiring routine USG 

were evaluated. No patients were required unnecessary USG. Time wasting and cost was not 

created for the patients. During the evaluation with USG, the participants were informed and 

afterwards an evaluation questionnaire consisting of 15 questions was asked. After the research 
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was done, the participants were subjected to a Likert questionnaire consisting of 5 questions. 

Average values were obtained for the questions in the survey. Findings with an average score 

above 3.66 show a high level of positive opinion. This study was supported by the Scientific 

Research and Project  Coordinator  (DUBAP, TIP.18.026) of Dicle University. 

Results: 

Totally, 40 participants (medical school students and pediatric surgery trainee) were attended to 

the USG evaluation, and then to the survey. The results of this survey revealed that the 30% of 

the participants have seen that the USG was used by the clinician prior to this study. The 

participants think that clinicians can make a more accurate, useful and rapid diagnosis with 

USG, and safer for clinicians to perform interventional procedures with USG. They believe that 

USG provides new knowledge and skills, thus contributing to their professional development. 

They were satisfied with the training they received and found the techniques used positive. They 

found the time allocated for their education sufficient. Therefore, the participants think that the 

use of USG should be increased in the clinics and they want to use USG in their professional 

life in the future. In the survey, total mean average of the questions which evaluate the USG 

using were between 3,8 and 4,7. The findings showed that USG, used by the clinician, was 

found useful by students and assistants. 

Conclusions: 

USG performing by clinicians contributes education to both patient, clinicians, students and 

assistants. Instead of blind procedures, patients can be treated with higher success, less 

complications using USG. Therefore, we think that clinicians should use USGs more actively. 

 

Keywords: Pediatrics, Ultrasonography, Clinician, Student, Education, Assistant 
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Phthalates are widely used in many different types of material contents which are toys, paints, 

household goods, pesticides, adhesives, cosmetics and medical products. Several studies have 

reported that they are responsible for abnormalities such as hypospadias and gynecomastia, 

which are increasingly prevalent in men, and abnormalities such as entry to early puberty in 

girls and shortening of genital and anal gaps. They are well known endocrine disruptors and 

peroxisome proliferators. They have a high risk of exposure and accumulation for both people 

and the environment. Their widespread use, inevitable exposure and serious risk potential 

increase the toxicological importance of these chemical group. Teratogenic, carcinogenic and 

mutagenic effects of phthalates have been investigated in many in-vivo and in-vitro studies. 

Various methods have been used to determine the genotoxic properties of phthalates, including 

chromosomal aberration test, ames test, comet assay, hypoxanthine-guanine 

phosphoribosyltransferase (HPRT), and micronucleus assay (MN). Micronucleus has become 

more prominent in recent years as a reliable, reproducible and sensitive genotoxicity test. Due to 

the chronic exposure of humans to chemical substances, an accurate risk assessment can only be 

possible with data obtained by dosing in accordance with real human exposures. In this study, in 

vitro MN test studies and results are discussed to determine the genotoxic activities of 

phthalates, taking into consideration the dose applications.  

Keywords: Phthalates, Micronuclei, In-vitro, Genotoxicity  

mailto:emrahdural@cumhuriyet.edu.tr


 

114  
Proceedings Book  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Success of Selective Renal Arterial Embolization in Different Cases 

and Etiologies of Hemorrhage: Experience of a Single Center (Gokhan 

Yuce) 

 

VI. International Congress on Natural and 

Health Sciences   (ICNHS-2020) 

 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

115  
Proceedings Book  

 

 
 

Success of Selective Renal Arterial Embolization in Different Cases 

and Etiologies of Hemorrhage: Experience of a Single Center 

 

Gokhan Yuce 
1 

Ankara City Hospital, Interventional Radiology Department 

 

During the recent years there have been many reports about the massive renal 

hemorrhages due to various etiologies. They can be either subcapsular or perinephric. 

Pseudoaneurysms are associated with accumulation of blood and thrombus together with 

disruption of one or more layers of an arterial wall. They arenôt usually spontaneous or 

idiopathic but mostly iatrogenic due to interventional procedures such as biopsy, percutaneous 

nephrostomy or open surgical procedures.  Another reason for renal hemorrhage can be a large 

angiomyolipoma (AML). They are benign but infrequent tumors of kidney. They are composed 

of fat, muscle tissue and rich vascular structures. They are more common in females and appear 

between fourth and seventh decades. AML usually involve one kidney and can be detected with 

abdomen computed tomography or MRI. The main complication of AMLs are hemorrhage and 

the ones larger than 4 cm are accepted as risky.  Selective arterial embolization was performed 

successfully in the literature for such described cases. Another indication for embolization is 

renal carcinoma which is inoperable or highly vascularized and should be handled before 

surgery. Herein this study we wanted to share our experience of renal embolization performed 

between 2017 and 2019.  

Method 

We retrospectively screened the registry data of patients in the interventional radiology 

unit. There was total of 23 patients who underwent renal artery embolization in between 2017 

and 2019. We could reach the clinical data and imaging results of 11 patients. We took the 

approval of the local ethical committee in order to share and publish the retrospective data. We 

retrospectively evaluated the indications, demographic data and success rate. 

Results 

Eleven of twenty-three patients who underwent renal embolization were enrolled. Four 

had renal hemorrhage due to renal mass, three of them were AMLs and one was renal 
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carcinoma. Three patients had perirenal hemorrhage due to pseudoaneurysms developed after 

percutaneous nephrolithotomy. In four patientsô renal hemorrhage was due to renal biopsy 

performed for presence of overt proteinuria. The mean time between the diagnosis of the 

hemorrhage and the intervention was 26 hours. The age of the patients was between 37-64 (min-

max). The embolization was successful in all cases without any severe complication. 

 

Conclusion: 

Renal hemorrhages can be severe and may threaten the life. If it is massive the patient 

can come to the clinics with hemodynamic instability. It can also be subtle and asymptomatic. It 

is important to be aware of the symptoms, diagnose on time and choose the appropriate 

procedure to treat. Renal artery embolization can be successfully performed without any 

complication and high success rate. 
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Abstract: The examination area is located in vicinities of Yaka, Paĸalēoĵlu, 

Kayadibi, Taĸcēoĵlu and Kuloĵlu Villages in the north of Boyabat District of Sinop 

Province. The study area is in the middle part of the Pontide Tectonic Belt located 

in the north of Turkey. In the region, the thick subduction-accretion complex 

formed as a result of the closure of the Paleotethys and Neotethys oceans and 

oceanic lithospheric segments mixed with these tectonically are observed. The 

Boyabat metamorphites show high pressure metamorphism properties in the study 

area. The volcanic rocks belonging to Yemiĸli­ay formation are one of the 

important volcanites in Sinop vicinity located in the Middle Pontid Orogenic Belt. 

In this study, it has been aimed that the geochemical properties of the Boyabat 

metamorphites and the volcanites belonging to Yemiĸli­ay formation observed in 

the region are determined. 

In this study, initially the detailed geological map of the study area was made by 

using Sinop E33-c1 and Sinop E33-c4 numbered and 1/25000 scaled topographic 

maps, and the stratigraphic cross section of the region was prepared. In the land 

studies, 41 rock samples were taken from the Boyabat metamorphites and the 

volcanites belonging to Yemiĸli­ay formation. The thin sections of these rock 

samples were made in ñKonya Technical University, Faculty of Engineering and 

Natural Sciences, Department of Geology Engineeringò. The petrographic 

properties of these rock samples were examined under polarizing microscope. To 

determine the chemical composition of 16 rock samples taken from the Boyabat 

metamorphites and the volcanites belonging to Yemiĸli­ay formation, the 

geochemical analyzes were carried out at Bureau Veritas Commodities Canada 

Ltd. (Canada). For the analysis, the rock samples were ground in the laboratory 

and powdered at 100 mesh dimension for major element oxides and 250 mesh 

dimension for trace elements. These analyzes are below: The major oxide and 

trace element analysis with ICP (Inductuvely Coupled Plasma) atomic emission 

technique, the rare earth element analysis by using ICP/MS (Inductively Coupled 

Plasma Emission Spectrometer) device, Au + 34 element analysis with Neutron 

Activation. The geochemical analysis results were evaluated in the Igpet and 

GCDkit programs, and geochemical classifications and environment comments for 

these metamorphites and volcanites were made. 

The Paleozoic-Triassic aged Boyabat metamorphites form the oldest unit in the 

study area. These metamorphites consist of phyllite, chlorite phyllite, sericite-

chlorite schist and metasandstones. Especially at the lower levels of the unit, 

epidote-actinolite schist, actinolite-chlorite schist, epidote-tremolite schist, 

epidote-glaucophane-chlorite schist, metagabro and metadiabase bands-lens and 

blocks are intensely observed. In addition, sometimes crystallized limestone 

interlevels are seen in the metamorphites. The Lower Jurassic aged Akgºl 

formation, which consists of alternation of sandstone-siltstone-shale, is 

unconformably located on these metamorphites. In the study area, the Bathonian-

mailto:bbb@ccc.com
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Kimmeridgian (Middle-Upper Jurassic) aged B¿rn¿k formation consisting of 

conglomerates and the Akkaya formation composed of limestones of the same age 

show lateral-vertical transition, and these unconformably cover the Akgºl 

formation. Higher up, the Barremian-Albian (Lower Cretaceous) aged ¢aĵlayan 

formation, consisting of marls and shales containing sandstone - sandy limestone 

interlevels, is unconformably observed. The Santonian-Campanian (Upper 

Cretaceous) aged Kapanboĵazē formation consisting of ­ºrtl¿ limestones and 

micritic limestones unconformably covers the ¢aĵlayan formation. Higher up, the 

Campanian-Maastrichtian (Upper Cretaceous) aged Yemiĸli­ay formation 

consisting of lavas, tuffs and agglomerates in basalt and basaltic andesite 

composition containing marl-shale-sandstone interlayers is concordantly 

observed. The Campanian-Maastrichtian (Upper Cretaceous) aged Cankurtaran 

formation, consisting of alternation of sandstone-marl-shale-mudstone-limestone 

and containing of tuff and agglomerate at the bottom levels, covers Yemiĸli­ay 

formation concordantly. 

The Boyabat metamorphites initially underwent to metamorphism in the ñquartz-

albite-muscovite-biotite subfaciesò of greenschist facies. This metamorphism 

occurred at 425-450 
o
C temperature and 2-3 kbar pressure conditions. Later, these 

metamorphites underwent the second metamorphism in glaucophanitic greenschist 

facies (epidote-blueschist facies) at 400-500 
o
C temperature and 6-12 kbar 

pressure conditions. The effects of the second metamorphism are observed in 

metabasites. 

The Al2O3 contents (16.20-17.25%) of phyllites belonging to Boyabat 

metamorphites are high, on the other hand, these rocks have low CaO (0.55-

1.43%), Fe2O3 (6.22-7.40%) and MgO contents (2.49-3.22%). These features 

indicate that these rocks are of sedimentary origin. The phyllites are of "shale" 

origin. Na2O amounts of these metapelitic rocks are between 1.81-2.77%, and K2O 

amounts of these rocks are between 2.14-4.44%. Therefore, they are rich in quartz 

and have intermediate composition. TiO2 amounts of these metasedimentary rocks 

are between 0.47-0.90%, Ni amounts of these rocks are between 44-48 ppm, and 

Rb amounts of these rocks are between 79-145 ppm. When the K2O amounts of 

these rocks are considered together with TiO2, Ni and Rb amounts, it is seen that 

these metasedimentary rocks took the material from "acidic and possibly 

intermadiate magmatic rocks". The Y (16.90-37.20 ppm), Nb (9.10-15.90 ppm) and 

Rb amounts of the metasedimentary rocks indicate that these rocks received the 

material from "volcanic arc granites". These metasedimentary rocks were 

deposited mostly in "continental island arc" and relatively "active continental 

margin" regions according to Th (8.50-15.50 ppm), Co (7.90-16.90 ppm), Sc (14-

19 ppm) and Zr (104-190.40 ppm) amounts of these rocks. 

The greenchists, glaucophanitic greenschists and metagabbros belonging to 

Boyabat metamorphites have low Al2O3 contents (11.32-15.87%), whereas SiO2 + 

TiO2 + P2O5 and Fe2O3 + FeO + MgO + MnO + CaO contents of these rocks are 

high. Therefore, these rocks are of magmatic rock origin. These metamagmatic 

rocks are of ñbasaltò origin according to Zr (11.40-288.60 ppm), TiO2 (0.64-

2.32%) and SiO2 (45.92-52.51%) amounts of these rocks. Likewise, according to 

SiO2 amounts, these metamagmatic rocks have ñbasic magmatic originò. 

Metamagmatic rocks are at the "subalkaline magma" character according to the 

magma type. These have the "calc-alkaline magma series" and "high-K calc-

alkaline and shoshonitic magma seriesò features according to Th (0.80-20.40 

ppm), Co (25.80-78.40 ppm), Ta (0.70-22 ppm) and Yb (1.29-3.78 ppm) amounts. 

The metabasic rocks of Boyabat metamorphites are "calc-alkaline basalts" and 

"continental basalts" according to Y (9.60-38.30 ppm), La (5.50-61.90 ppm), Nb 

(7.30-41.70 ppm), Ti and Zr values. Also, according to these values, it is seen that 

these metabasic rocks were formed in ñorogenicò and ñlate-post orogenic showing 

continental crust effectsò areas. These metabasic rocks have ñvolcanic arc 

basaltsò feature according to Nb, Zr, Y and Th values. 
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The volcanic rocks of Yemiĸli­ay formation are in the composition of ñbasaltò and 

ñbasaltic andesiteò according to Total Alkali Silica contents (Na2O: 1.74-2.65%, 

K2O: 2.16-2.69%, SiO2: 48.01-57.49%). These volcanic rocks are in the 

subalkaline magma character according to the magma type. These rocks belong to 

ñhigh-K calc-alkaline and shoshonitic magma seriesò according to Th (7.20-9.20 

ppm), Co (11.60-35.90 ppm), Ta (0.40-0.60 ppm) and Yb (1.30-2.20 ppm) values. 

The volcanic rocks of Yemiĸli­ay formation have ñcalc-alkaline basaltsò feature 

according to Y (14.50-24 ppm), La (16.70-25 ppm), Nb (4.60-8.90 ppm), Ti (3600-

5400 ppm) and Zr (85.50-118 ppm) values, and these rocks were formed in the 

"orogenic" region. These volcanics are ñvolcanic arc basaltsò according to Nb, 

Zr, Y and Th values.   
 

Keywords: boyabat (sinop), boyabat metamorphites, volcanic rocks of yemiĸli­ay 

formation, geochemistry 
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Application of Ultra-Low Dose Radiation Settings in CTO Intervention 

and Comparison of Radiation Exposure 

 

Hakan Gocer 

 

Introduction: 

One of the main limitations for CTO (Chronic Total Occlusion) is high radiation 

exposure. It has been well established that total radiation exposure mainly depends on the frame 

rate. In addition to that extensive radiation reducing set-up can be applied over it to reduce 

exposure more efficiently.  

The purpose of this study is to measure the cumulative doses and dose-area products 

exposed in chronic totally occluded coronary interventions performed under ultra-low dose 

radiation procedure.  

Materials and Methods: 

Total fluoroscopy time, number of cinegraphic runs, Cumulative dose(CD, mGy), the 

dose area product (DAP, Gy cm
2
) were reviewed for each procedure (Siemens Artis Zee 

VC14H). Three operators were performing these procedures, one of whom was working with 

ALARA principles (Operator Group 1), the remaining operators were working in standard cine 

mode (Operator Group 2). 31(66%) of the interventions were performed by Operator 1 and the 

remaining 16 (34%) by the other operators. 40(85,1%) of the patients were male. The mean age 

of the study group was 62,4Ñ12. Duration of CTOs were between 1,5-10 years.  

All possible radiation reducing modifications were used by Operator 1, such as pulse 

width (5.0 ms), Kv and exposure dose (0.10 mGyf-1), setting for copper filter protection, a 
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longer line for Y connector, pedaling two seconds after contrast injection techniques as well as 

low frame rate (7.5 f s
-1
 for cine and þuoroscopy).   

 

Results: 

Comparison of total fluoroscopy time and the number of cinegraphic runs were not 

significant. But, on the other hand, cumulative doses and dose area products were significantly 

lower for the Operator Group 1 (p<0,001 for both parameters).  Mean dose area product of CTO 

procedures (44,3Ñ34,9 Gy cm
2
) were lower than reference levels in the literature (252Ñ234 

Gycm2) in operator Group 1. 

Discussion:  

Besides frame rate and fluoroscopy time, above mentioned protective techniques like 

special exposure settings, adaptive copper filter, longer line and pedaling techniques have been 

shown to be seriously effective on radiation protection.  Because of both deterministic and 

stochastic effects of radiation exposures, better standardization for radiation exposure lowering 

techniques should be routine in cath lab.  
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Procedural Success of Transarterial Retrograde Closure Approach in 

VSD Types 

 

Hakan Gocer 

¶ AIMS  

The transcatheter closure of VSD has become a widespread procedure. Generally, the 

procedure is performed using antegrade method and transvenous approach by creating an 

arteriovenous guidewire loop. Retrograde approach, using arterial route is less frequently used. 

The purpose of this study is to assess procedural success of transcatheter retrograde closure for 

whether membranous or muscular type. 

¶ METHODS AND RESULTS 

20 consecutive patients undergoing catheter based VSD closure were included in this 

study. (Twelve with perimembranous, seven with muscular and one with postoperative residual 

VSD). The mean age was 28,2 (Range 18-58). 13(65%) of the participants were female and 

7(35%) were male. Maximum and minimum defect sizes were 12 and 5 mm and the mean 

defect size was 7.04 mm. The procedural success was achieved in 19 of the patients (95%). 17 

of 19 procedures were performed with a retrograde technique using arterial route (89,4%). The 

remaining two procedures were initially started with retrograde technique but for the lack of 

supply for one case and the shortness of the sheath to reach the VSD for the other, the methods 

were switched and the patients were treated with anterograde method (11,6%).  One muscular 

(5%) procedure was unsuccessful. Two stiff guidewires were used to provide enough support 

for postoperative residual VSD. We did not encounter any valvular and conductional 

complications. The average fluoroscopy time was 24,4 minutes, total radiation exposure was 

118,1 mGy and Dose Area Product was 10,6 Gycm2 respectively. The radiation exposures were 
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significantly less than antegrade approach. Retrograde approach had to be switched to antegrade 

in 4 muscular VSD (total 7). 

 

¶ CONCLUSIONS 

Retrograde VSD closure, using trans arterial route, shortens the procedure time, 

decreases the radiation exposures both for the patient and the operator. As the length or the 

arterial route is longer when compared to venous route, VSD occluder devices should be 

redesigned to provide sufficient length and supply. Retrograde approach seems more reliable for 

especially membranous type VSD in terms of success rate, duration of procedure and radiation 

exposure. 
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¥zet 

Saĵlēk hizmetiyle iliĸkili enfeksiyonlar (SHĶE), d¿nyada ºnemli bir saĵlēk sorunudur ve yataklē tedavi 

kurumlarēnēn kalite gºstergesi olarak gºr¿lmektedir. SHĶEôler morbidite ve mortalitedeki artēĸa neden 

olmasēnēn yanēnda, hastanēn hastanede yatēĸ s¿resinin uzamasēna ve maliyetin artmasēna da neden 

olmaktadēr. Geliĸmiĸ ¿lkelerde SHĶEôlerin oranē %5-10 iken geliĸmekte olan ¿lkelerde %25ôin ¿st¿ne 

­ēkabilmektedir. ¥zellikle yoĵun bakēm ¿niteleri (YB¦), SHĶEôlerin en ­ok gºr¿ld¿ĵ¿ alanlardēr. YB¦ôde 

yatan hastalarēn sahip olduĵu komorbiditeler, yatēĸ ºncesinde ya da yatēĸ sērasēnda ge­irdikleri cerrahi 

operasyonlar, monitºrizasyon ve tedavi ama­lē uygulanan invaziv giriĸimler nedeniyle enfeksiyon hēzlarē 

daha fazla gºr¿lmektedir. YB¦ôde sēk gºr¿len enfeksiyonlar, kateter iliĸkili ¿riner sistem enfeksiyonu, 

ventilatºr iliĸkili pnºmoni ve kateter iliĸkili kan dolaĸēmē enfeksiyonu olarak karĸēmēza ­ēkmaktadēr. 

SHĶEôlerin geliĸmiĸ ¿lkelerde %20ôsi, geliĸmekte olan ¿lkelerde ise %40ôēndan fazlasē ºnlenebilir 

sorunlar olarak gºr¿lmektedir. Bu nedenle SHĶEôlerin ºnlenmesine yºnelik kanēta dayalē uygulamalarē 

i­eren kēlavuzlar oluĸturulmuĸtur. Hastalarla en fazla temas halinde olan saĵlēk ­alēĸanlarē 

hemĸirelerdir. SHĶEôlerin ºnlenmesinde YB¦ôde 24 saat boyunca hastanēn bakēmē ve tedavisinden 

sorumlu olan hemĸireler anahtar rol ¿stlenmektedir. Bundan dolayē hemĸire, enfeksiyonlar a­ēsēndan risk 

oluĸturan durumlarē bilmeli, uluslararasē/ulusal standartlara uygun SHĶEôyi ºnlemeye yºnelik 

oluĸturulan kēlavuzlardaki giriĸimleri uygulamalē ve uygulanmasēnē saĵlamalēdēr. 

 

Anahtar Kelimeler: Hemĸire, Saĵlēk Hizmetiyle Ķliĸkili Enfeksiyonlar, Yoĵun Bakēm ¦niteleri, Kanēta 

Dayalē Uygulamalar 
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Evidence Based Practices for Preventing Health care Associated with 

ēnfections that Frequently Encountered in Ķntensive Care Units 
 

 

Abstract 

Health care associated infections (HAI) is an important health problem in the world and is seen as a 

quality indicator of inpatient treatment institutions. HAIs not only cause an increase in morbidity and 

mortality, but also increase the length of hospital stay and increase the cost. While the rate of HAIs in 

developed countries is 5-10%, it can exceed 25% in developing countries. Especially intensive care units 

(ICUs) are the most common areas of health care associated infections. Infection rates are higher due to 

the comorbidities of the patients hospitalized in the ICU, the surgical operations they have had before or 

during hospitalization, and for invasive procedures applied for monitoring and treatment purposes. 

Common infections in the ICU are seen as catheter-associated urinary tract infection, ventilator-

associated pneumonia and catheter line -associated bloodstream infection. Over 20% of HAIs in 

developed countries and over 40% in developing countries are seen as preventable problems. For this 

reason, guidelines containing evidence-based practices for the prevention of HAI have been created. The 

healthcare professionals who are in most contact with the patients are nurses. Nurses who are 

responsible for the care and treatment of the patient for 24 hours in the ICU have a key role in preventing 

HAIs. Therefore, the nurses should know the risk situations that cause the infection, should ensure 

implementation of the interventions at the guidelines created to prevent HAI in accordance with 

international /national standards and they should implement. 

 

Key Words: Nurse, Health Care Associated Infections, Ķntesive Care Units, Evidence Based Practices  
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Summary:  Because of lips are the place where the digestive system first starts and 

can be exposed directly to the sun and external factors, they often tend to see 

various lesions. Lip lesions are among the frequently encountered pathologies. 

Chronic irritation, smoking, alcohol use and oral hygiene impairment may be the 

cause of benign or malignant oral cavity lesions. In this study, we aimed to 

retrospectively analyze the histopathological diagnosis of lip biopsy and excision 

materials sent to the pathology clinic. In this retrospective study, histopathological 

features of neoplastic and nonneoplastic  lesions located on the lip diagnosed at 

the Department of Pathology in Selcuk University Faculty of Medicine between the 

years of 2017 and 2020 were reviewed. Patients were evaluated according to age, 

location of lesions, benign, premalign, and malign lesion frequency. A total of 251 

cases were included to the study. The mean age of the patients was 46 years. Of all 

the patients, 114 (45.4%) were male and 137 (54.5%) were female. Benign lesions 

were found in 170 (67.7%), premalign lesions in 14 (5.5%) and malign lesions in 

67 (26.6%). The most common benign lesions of the lip were nevus 47 (18.7%), 

while the most commonly observed malignant neoplasm was squamous cell 

carcinoma 51 (20.3%). While  74.1% (n:186) of all lesions were seen on the lower 

lip, 25.8% (n:65) were seen on the upper lip. 
 

Anahtar Kelimeler: lip, benign, malign, histopathology 
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Summary:  The conjunctiva is a thin and flexible mucous membrane that extends 

to the limbus and is located on the inner surface of the eyelid. It consists of 

epithelial layer and stromal support tissue. The conjunctival epithelium and its 

secretions form an important barrier against foreign bodies and infections. We 

aimed to investigate the frequency of conjunctival lesions and histopathologically 

benign, premalign and malignant diagnosis rates in the last 10 years. In this 

retrospective study, histopathological features of neoplastic and nonneoplastic  

lesions located on the conjunctiva diagnosed at the Department of Pathology in 

Selcuk University Faculty of Medicine between the years of 2009 and 2020 were 

reviewed and evaluated. A total of 174 cases were included to the study. The mean 

age of the patients was 51 years. Of all the patients,93 (53.4%) were male and 81 

(46.5%) were female. Of the 174 conjunctival lesions, 156 (90%) were benign 

lesions, 14 (8%) premalign lesions and 4 (2%) were malign lesions.  The most 

common benign lesions of the conjunctiva were pterygium (n:74, 43%), while the 

most commonly observed malignant neoplasm was squamous cell carcinoma (n:4, 

2%). In the premalignant lesions, 4(2%) patients were squamous intraepithelial 

lesion grade 1, 5(%3) patients were squamous intraepithelial lesion grade 2 and 

5(%3) patients were squamous intraepithelial lesion grade 3. 
 

Anahtar Kelimeler: conjunctiva, benign, malign, histopathology 

 

 

 

 



 

134  
Proceedings Book  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eugenol plus Glycyrrhizic Acid Inhibit Azoxymethane-induced 

Colon Carcinogenesis via Inducing Apoptosis (Mustafa Selim Dogru, Ahmet 

Atessahin, Ali Osman Ceribasi, Serdar Karakurt) 

 

VI. International Congress on Natural and 

Health Sciences   (ICNHS-2020) 

 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

135  
Proceedings Book  

 

 

Eugenol plus Glycyrrhizic Acid  Inhibit  Azoxymethane-induced Colon 

Carcinogenesis via Inducing Apoptosis   

 
 

Mustafa Selim Dogru
1
, Ahmet Atessahin

2
, Ali Osman Ceribasi

3
, Serdar Karakurt

4 

1Aksaray University Faculty of Veterinary Medicine Department of Pharmacology and Toxicology, mselimdogru@hotmail.com 
2Firat University Faculty of Veterinary Medicine Department of Pharmacology and Toxicology, aatessahin@hotmail.com 

3Firat University Faculty of Veterinary Medicine Department o Pathologyf, aoceribasi@firat.edu.tr 
4Selcuk University Faculty of Science Department Biochemistry,kserdar1@yahoo.com. 

 

 

 
Abstract: Cancer is the leading cause of deaths worldwide. Colorectal carcinoma 

(CRC), the 3rd most common cancer type and rank as the 2nd cause of cancer 

related deaths, is required new prevention approaches. The aim of this study was 

to investigate the potential chemopreventive effects of eugenol (EU) plus 

glycyrrhizic acid (GA) on azoxymethane (AOM)-induced colorectal cancer in rats. 

In the study, 5-7 weeks age 50 Sprague Dawley male rats were used. The rats were 

randomly divided into five groups as follows: Control, AOM (15mg/kg bw., sc, 

once a week for two weeks), AOM+EU (15mg/kg bw., sc, once a week for two 

weeks; EU 100 mg/kg bw., gavage), AOM+GA (15mg/kg bw., sc, once a week for 

two weeks; GA  15 mg/kg bw., gavage), and AOM+EU+GA. All the rats except 

those in the control and AOM groups were treated with EU and GA for 16 weeks. 

At the end of the study, the colon tissue was examined in terms of aberrant crypt 

foci (ACF) which is known as early precancerous lession of CRC. ACF were 

scored as small (4-6 crypts), medium (7-9 crypts) and large (Ó10 crypts) ACF 

according to the number of crypts they have. In addition, mRNA expressions of Bax 

and Bcl-2 genes were determined by qRT-PCR and protein expressions of these 

genes were determined by Western blotting in colon samples. ACF score was 

evaluated using Mann-Whitney U test while the other data were evaluated by 

ANOVA and Tukey test. ACF score was expressed as median, whereas the other 

data were presented as mean Ñ standard error. The values of p<0.05 were 

accepted as statistically significant. In the histopathological examination of colon 

tissue, a decrease was detected in large ACF score in all treatment groups 

(p>0,05). In comparison to AOM group, mRNA expressions of Bax upregulated 3 

fold (p<0,0001) and Bcl-2 downregulated 1.8 fold (p<0,05) in EU+GA treated 

rats. Besides, Bcl-2/Bax protein expression rate, also known as apoptotic index, 

was decreased significantly (p<0,01). In conclusion, EU+GA was determined to be 

effective against colorectal cancer via inducing apoptosis in carcinoma cells. 
 

Keywords: Apoptosis, Azoxymethane, ACF, eugenol, glycyrrhizic acid. 
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Abstract: The capacitive coupled radio frequency plasmas at low pressure are 

used in various fields such as etching, deposition and surface applications. Since 

the electron temperatures of these plasmas are not too high, they can be preferred 

for working with temperature sensitive surfaces. Therefore, the properties of 

plasma in helium-hydrogen gas was investigated in this study. Vacuum chamber 

was used to obtain plasma at low pressure. Using the radio-frequency power 

supply, capacitive coupled plasma discharge was formed at pressures in the range 

of 0.15 to 0.29 mbar. The experimental studies were performed by adding different 

amounts of hydrogen gas. The effect of hydrogen gas on helium plasma was 

investigated by measurement results obtained from optical emission spectroscopy 

and Langmuir probe. It was shown that increase in proportion between the amount 

of helium and hydrogen gases changed helium emission line intensity. Langmuir 

probe provided the electron temperature and electron density of the obtained 

plasma for different hydrogen amount at the different power. These results show 

that the electron temperature generally decreases with increasing applied power. 

In addition, electron temperature changes with ratio of helium-hydrogen gas. 

According to these results, the amount of hydrogen gas added to the helium plasma 

is important to determine these properties of the plasma.  
 

Keywords: low pressure plasma, optical emission spectroscopy, Langmuir probe 
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Abstract: Oxygen plasmas are used in many fields, especially in industry and 

advanced technologies. It is very important to determine their characteristics. 

Therefore, oxygen plasma was investigated in this study.  The plasma was 

produced inside vacuum chamber with low pressure using inductive coupled 

system. A few turns of induction coil were wrapped around the chamber. The 

pressure of the chamber was observed between 1 and 2.5 mbar.  Oxygen plasma 

was generated at various radio-frequency powers. Optical emission spectroscopy 

was used to determine their properties. Optical emission spectra were taken from 

points 3 cm and 6.12 cm away from the induction coil. The spectrometer allowed 

information about oxygen ions at these two points. The results show that spectral 

lines at 777 and 844 nm wavelengths were dominant in the spectra obtained from 

these points.  These spectra were analyzed by comparing the spectral lines of these 

points with each other. When spectral line intensities obtained from the 

measurements taken at 5-minute intervals were examined, it was observed that 

their intensities did not change over time for most measurements. In addition, the 

temperature of plasma was measured using the infrared thermometer. The 

temperature at a distance of 3 cm from the coil was measured higher than the 

other temperature at a distance of 6.12 cm.  
 

Keywords: oxygen plasma, inductive coupled plasma, optical emission 

spectroscopy 
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 Antropometri,  insan v¿cudunu oluĸturan yapēlarēn uzunluk, geniĸlik ve oranlarēnēn ortaya 

­ēkarēlabileceĵi, evrensel kullanēlan, pahalē olmayan ve insan i­in de bir risk taĸēmayan 

yºntemdir(Ucay, 2010). Hem beden, hem de y¿z, ºzellikle y¿z bºlgesinde y¿zlerce 

antropometrik nokta vardēr ve a­ēsal-doĵrusal ºl­¿m alēnabilir(G¿le­, 2006).¢inôdeki bir inanca 

gºre óôuzun kulaklar, uzun bir ºmr¿n iĸaretidir.ôô (Bozkēr, 2006). Kulak, t¿m yaĸam boyunca 

b¿y¿meye devam eden, v¿cut yapēlarē arasēndadēr. Y¿z¿n lateral kēsmēnda sabit konumda 

bulunmasēyla adli tēp antropolojide kimliklendirmede, yaĸ, cinsiyet ve ērk tayininde sēk­a 

kullanēlmaktadēr. Y¿z bºlgesinde bulunan, retina ve irisôden de daha avantajlē anatomik bir 

yapēya sahip olmasē, kulaĵē tercih edilir pozisyona getirmektedir. Kulaĵēn ĸekli, b¿y¿kl¿ĵ¿ yaĸ, 

cinsiyet ve etnik kºkenlerden etkilenmektedir. Kulaĵēn belirli kēsēmlarē, her yaĸ grubunda ­eĸitli 

deĵiĸikliklere uĵramaktadēr.  

Bu deĵiĸiklikler fiziki olarak meydana gelmektedir, insan biyolojisi-­evre-k¿lt¿r ¿­geninde yer 

alan sorunlara ve deĵiĸiklere ­ºz¿m arayan bilim dalē, ófiziki antropolojiô ile tespit edilerek, 

kayētlanēr ve mukayese edilirler. Benzerlikleri, ­eĸitli nedenlerden kaynaklanan farklēlēklarē, 

daha geniĸ bir insan kitlesine uygun ºl­me tasarēmlarēyla, ºzellikle y¿z¿n manuel ºl­¿s¿n¿ 

klasik yºntemle de yaparak kolaylaĸtērērlar. Y¿z¿n simetrik gºr¿n¿m¿, altēn oran tespiti, g¿zel 

gºr¿n¿m ve ērkēn tespitinde, y¿z¿n kimliklendirilmesinde bu ºl­me sistemleri kullanēlmēĸtēr. 

Kulak, tarih boyunca unutulmamalēdēr ki s¿slenerek kullanēlan y¿z¿n bir par­asēdēr. Bir­ok 

toplumda ­eĸitli takēlarla veya delinerek geleneklerine uygun duruma getirilmiĸtir. Yani ibadetin 

de bir par­asē olmuĸtur. Bunlar da inceleme alanēna gºrselleriyle dahil edilmiĸlerdir. Bu 

­alēĸmamēzdaki ama­ kēz-erkek 18-25 yaĸ aralēĵēndaki 100 ºĵrencinin kulak memesi (lobulus 

auriculae) boyut-ĸekil deĵiĸikliklerinin tespiti ve gºsterilmesi, kulak uzunluĵu farklēlēklarēnēn 

gºrselleĸtirilmesidir. 

Anahtar kelime: antropometri, kulak, y¿z 
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Anthropometric Study of the Ear and Lobulus Auriculae 
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Anthropometry is a universal, inexpensive and non-risk metod for human, where the length, 

width and proportions of the structures that make up the human body can be revealed(Ucay, 

2010). There are hundreds of anthropometric points in both the body and face, especially the 

facial region, and angular-linear measurement can be taken (G¿le­, 2006). According to a belief 

in China, ólong ears are sing of a long lifeô.(Bozkēr, 2006). It is among the body structures that 

continues to grow throughout life. It is frequently used in the forensic medicine anthropology 

identification, age, gender and race determination with its fixed position in the lareral part of the 

face. The shape and size of the ear is affected by age, gender and ethnicity. Some parts of the 

ear undergo various changes in each age group. 

These changes ocur physically, to the problems and changes in the human biology-environment-

culture triangle. The branch of science that seeks a solution is determined by óphysical 

anthropologyô, recorded and compared. They facilitate the similarities, differences due to 

various reasons, for awider audience, especially by manual measurement of the face with the 

classical method. These measuring systems have been used for symmetrical appearance of the 

face, golden ratio detection, beautiful appearance and race, identification of the face. The ear 

should not be forgotten throughout history that it is part of the face that is used by embellishing. 

In many societies, it has been brought into conformity with its traditions with various jewelery 

or piercing.  

So it has been a part of worship. These were included in the study area with their visuals. The 

purpose of this study was to detect and display the ear-lope (lobulus auriculae) size-shape 

chages and visualize the diffrences in the ear lengh of 100 students between the ages of 18 and 

25. 

Keyword: anthropometry, ear, face 
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¥zet: ¢inôdeki bir inanca gºre, óôuzun kulaklar, uzun bir ºmr¿n 

iĸaretidirôô(Bozkēr,2006) 

Kulak, t¿m yaĸam boyunca b¿y¿meye devam eden, v¿cut yapēlarē 

arasēndadēr(Hunter,2005). 

Antropometri, insan v¿cudunun boyutlarē ile ilgilenen bir bilim dalēdēr. V¿cut 

ºl­¿lerini ele alēr ve cinsiyet farklēlēklarē, ¿lke, kēta ayrēmlarē i­inde karĸēlaĸtērarak 

ve oranlama yaparak inceler. 

 Antropomerti, eski Yunancaôdaóô anthroposôô (insan) ve óômetreinôô (belirleme) 

kelimelerinin birleĸmesinden oluĸmuĸtur. V¿cut boyutlarēna etki eden baĸka 

faktºrler de vardēr. Kiĸinin k¿lt¿rel ve yaĸadēĵē bºlge, iklim ĸartlarē, kalētsal 

ºzellikler, saĵlēk problemleri gibi etkiler v¿cut yapēlarēnēn deĵiĸmesine sebep olur.  

Y¿z¿n lateral kēsmēnda sabit konumda bulunan yaĸ, cinsiyet ve ērk tayininde sēk­a 

kullanēlan kulak aynē zamanda estetik ama­larla da baĸ bºlgesini s¿sleyen ve 

s¿slenen bir organdēr. Kulaĵēn ĸekli, b¿y¿kl¿ĵ¿ yaĸ, cinsiyet ve etnik kºkenlerden 

etkilenmektedir. 

Bu ­alēĸmamēzdaki ama­ kēz ve erkek 18-25 yaĸ aralēĵēnda 100 ¿niversite (lisans-

lisans ¿st¿) ºĵrencisinin kulak antropometrik ºl­¿mlerindeki farklarē incelemek ve 

­ekilen fotoĵraflar ¿zerinde alēnanô metreinô ile de bunu tespit etmektir. 
 

Anahtar Kelimeler: Antropometri, kulak, metrein, fiziki antropoloji, anthropos 
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Abstract: 

 

Objective: The cell free component of the blood contains fragmented DNA 

molecules called cell free DNA (cfDNA). Circulating cell free DNA (ccfDNA) 

consists of both genomic DNA (gDNA) and mitochondrial DNA (mtDNA). These 

molecules originate from dying cells, but different tissues of healthy individuals 

also contribute to the ccfDNA pool. CcfDNAs used as an indicator of cell death 

and tissue damage in acute and chronic disorders are stated that their amount in 

cancer patients was increased. But, the biological mechanisms of the release of 

ccfDNA into the circulation are not yet fully understood. However, some reports 

highlight that apoptosis or necrosis, or both, may be the main source of ccfDNA in 

serum or plasma. Necrosis and apoptosis are the major cell death types.  Apoptosis 

is the main form of death in cells due to radiation. In this study, it was investigated 

possible changes in circulating cell free necrotic and apoptotic mtDNA expression 

levels due to radiation application in cancer. 

 

Method: AnticoagulantȤfree venous blood was drawn from all volunteers (n: 15) 

using 19Ȥgauge needles. The 5 mL of blood were discarded. mtDNA isolation from 

serum was performed using a commercial kit. Apoptotic and necrotic mtDNA 

expression analysis was performed by real-time polymerase chain reaction 

(qPCR). The data obtained from the analyzes were evaluated using the SPSS 

program. 

 

Results: Significant increase was observed in the treatment-related apoptotic 

mtDNA expression levels (p <0.05). But, there was no significant change in 

necrotic mtDNA expression levels (p> 0.05). Also, there was no significant 

relationship between apoptosis and necrosis before treatment, however, a positive 

relationship was observed between these markers after treatment (p = 0.02, r = 

0.491). 

 

Conclusion: Our findings showed that radiation increased apoptotic mtDNA 

expression, but there were no significant changes in necrotic mtDNA gene 

expression. 

 

Keywords: cancer, cell free DNA, marker. 
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¥zet: Saĵlēk hizmeti sunumunda yaĸanan yoĵunluĵun azaltēlmasē, iĸlem 

­eĸitliliĵinin oluĸturabileceĵi hatalarēn giderilmesi, sunulan hizmetin s¿rekliliĵinin 

saĵlanmasē ve idari birtakēm faaliyetlerin tam ve doĵru olarak yerine 

getirilebilmesi i­in hastanelerde iyi iĸleyen bilgi sistemlerine olan ihtiya­ her 

ge­en g¿n daha da artmaktadēr. Bu ihtiya­ doĵrultusunda T¿rkiyeôde Saĵlēk 

Bakanlēĵēnca hastanelerde, saĵlēk sistemi i­inde yer alan diĵer bilgi sistemleri ile 

entegre edilmiĸ, Hastane Bilgi Yºnetim Sistemi (HBYS) nin kullanēlmasē 

saĵlanmēĸtēr. HBYS, bilgisayar programlarē ve etkileĸim i­inde olduĵu 

hastanelerin yapmēĸ olduĵu iĸlemleri bilgisayar ¿zerinde ger­ekleĸtiren yazēlēmlar 

grubu olarak tanēmlanmaktadēr. HBYSônin temel fonksiyonlarē, verilerin elde 

edilmesi, doĵrulanmasē, kaydedilmesi, sēnēflandērēlmasē, g¿ncelleĸtirilmesi ve 

sunumu olarak ifade edilebilir. Bu fonksiyonlarēn yerine getirilmesi ile birlikte 

HBYS, sadece hastane i­i s¿re­leri etkileyen ve bu s¿re­lerden etkilenen bir sistem 

olmayēp,  Merkezi Hastane Randevu Sistemi (MHRS), Kimlik Paylaĸēm Sistemi 

(KPS), ¢ekirdek Kaynak Yºnetim Sistemi (¢KYS), elektronik faturalama s¿re­leri 

(MEDULA) gibi diĵer sistemlerle de veri alēĸ veriĸi yapabilen bir sistem haline 

gelmiĸ bulunmaktadēr. HBYS kapsamēnda, hasta kayēt kabul¿, poliklinik iĸlemleri, 

laboratuvar, radyoloji, eczane, ameliyathane gibi tēbbi s¿re­lere iliĸkin 

ger­ekleĸtirilen iĸlemlerden, stok takibi, istatistik raporlama, insan kaynaklarē, 

dosyalama ve arĸivleme gibi idari s¿re­lere kadar farklē iĸlevler gerektiren 

yazēlēmlarēn bir arada ­alēĸtērēlmasēna olanak saĵlanmaktadēr. Bilgi sistemleri 

girdi, s¿re­ ve ­ēktē olarak ele alēndēĵēnda HBYS, saĵlēk hizmeti sunumunda 

hastanēn hastaneye baĸvurusu ve hastaya ait verilerin sisteme kaydē ile baĸlayan, 

bu verilerin gerekli durumlarda iĸlenerek faydalanēlabilecek hale getirilmesi ve 

­eĸitli dok¿manlar ile bir ­ēktēya dºn¿ĸt¿r¿lmesi aĸamalarēnda ºnemli rol 

oynamaktadēr. Bu kapsamda bir hastane ºrneĵinin incelenmesi, HBYS de yer alan 

verilerin iĸlenmesi, kullanēcē d¿zeyleri ve verilerin deĵerlendirilmesi gibi 

s¿re­lerin incelenmesi sistemin iĸleyiĸinin anlaĸēlmasē a­ēsēndan kolaylēk 

saĵlayacaktēr. 
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¥zet: Bu araĸtērmanēn temel amacē ­alēĸanlar ve iĸ verenler a­ēsēndan sonra 

derece ºnemli olan turizm iĸletmelerinde ­alēĸan personellerin rekreasyonel 

faaliyet katēlēmlarē ile iĸ tatmin d¿zeylerinin farklē deĵiĸkenlere gºre 

incelemektedir. ¢alēĸmanēn ºrneklem grubu uygun ºrnekleme yºntemi ile 

belirlenmiĸ olup gºn¿ll¿l¿k esasēna dayanarak Ķstabul ilindeki otel ­alēĸanlarēndan 

oluĸturulmuĸtur. ¢alēĸmada 193 kadēn (%38,1) ve 313 erkek ,(61.9) olmak ¿zere 

toplam 506 otel ­alēĸanē katēlēmcē olarak yer almēĸtēr. Araĸtērma kapsamēnda 

­alēĸanlarēn iĸ doyumlarēnē ºl­mek i­in Minnesota Ķĸ Doyum ¥l­eĵi kullanēlmēĸtēr. 

Weiss, Davis, England ve Lofguist (1967) tarafēndan geliĸtirilen ºl­ek Baycan 

(1985) tarafēndan T¿rk­eôye uyarlanarak ge­erlik ve g¿venirlik ­alēĸmalarē 

yapēlmēĸtēr.  ¢alēĸmada elde edilen verilerin analizinde katēlēmcēlarēn kiĸisel 

bilgilerinin daĵēlēmlarēnē belirlemek i­in y¿zde ve frekans tanēmlayēcē istatistik 

yºntemleri, verilerin normal daĵēlēm gºsterip gºstermediĵini belirlemek i­in 

verilerin ­arpēklēk ve basēklēk deĵerleri kontrol edilmiĸtir ve normal daĵēlēm 

parametrelerine uygun ĸartlar taĸēdēĵēnē belirlenmiĸtir. Verilerin istatistiksel 

analizinde tanēmlayēcē istatistiksel modellerin yanē sēra t-testi analizi yºntemleri 

kullanēlmēĸtēr (Ŭ = 0.05). Sonu­ olarak otel ­alēĸanlarēnēn cinsiyete gºre iĸ doyumu 

ºl­eĵi alt boyutlarēnda anlamlē farklēlēk olmadēĵē tespit edilirken, otel 

­alēĸanlarēnēn iĸ doyumu ºl­eĵi alt boyutlarē ile  otel i­i serbest zaman 

etkinliklerine katēlēm durumlarē ve otel dēĸē serbest zaman etkinliklerine katēlēm 

durumlarēna gºre etkinliklere katēlanlar lehine anlamlē farklēlēk olduĵu 

belirlenmiĸtir. 

 

Anahtar Kelimeler: rekreasyonel faaliyet, turizm iĸletmeleri, iĸ tatmini 
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Hulya Kacmaz 
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 E-mail: hulya.kacmaz@deu.edu.tr 

 

 
Abstract: Acid rock drainage (ARD) is the naturally occurring geochemical process 

that has negative effect on the environment. It arises from rock types, which contain 

substantial amounts of sulphide minerals, particularly pyrite (FeS2). The sulphide 

minerals in the rocks oxidize when they are exposed to the water and atmospheric 

oxygen. The oxidation of these sulphide minerals can leads to generate acidic 

waters. The acidic waters commonly mobilize metals, including heavy metals from 

the bedrock, causing the release of dissolved metals into the surrounding waters. 

Therefore, the natural waters in such areas can contain elevated levels of heavy 

metals (e.g., lead, copper and iron) without mining activity. Water quality 

degradation caused by ARD is potential threat to fish and other aquatic livings. 

Similarly, consumption the water sources affected by ARD may pose a risk to the 

human health. 

 

Virtually all volcanogenic massive sulfide (VMS) deposits have a high potential to 

generate ARD. However, human activities which causing expose or break up of 

sulphide-bearing bedrock can initiate this process. This study concisely describes 

the generation of ARD and its environmental effects.  

 

Keywords: Geochemistry, sulphide minerals, acid rock drainage, environment.  
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Kolorektal kanser d¿nyada gºr¿len kanser kaynaklē ºl¿mlerde 3. sērada yer almaktadēr. 

G¿n¿m¿zde kanser tedavisinde kullanēlan kemoterapi ila­larēnēn ­oĵu kanser h¿crelerine karĸē 

se­ici olmayan ve genellikle normal h¿crelerde de toksisiteye sebep olan kimyasal maddelerin 

kombinasyonudur. Ķla­ direnci ve y¿ksek oranda hastalēĵēn n¿ksetmesi mevcut kullanēlan 

kemoterapi ila­larēn ­oĵuyla iliĸkilidir. Kullanēlan doĵal ila­lar (besinler) kanser ºnleme ve 

tedavide alternatif bir metod olarak kullanēlabileceĵi ileri s¿r¿lmektedir. Sindirim sistemi 

devamlē olarak besinlere maruz kalmaktadēr, bu y¿zden besinler baĵērsak kanserlerinin 

ºnlenmesi ve tedavisinde anahtar role sahiptir.  

Ficus carica ve incir ­ekirdeĵi yaĵēnēn antioksidan, anti-inflamatuar, anti-alerjik, anti-

mikrobiyal ve anti-kanser etkiye sahip olduĵunu bilinmektedir. Ficus caricaônēn ve incir 

­ekirdeĵi yaĵēnēn, HT-29 ve DLD-1 insan kolorektal kanser h¿cre hatlarē ve PNT1A fibroblast 

h¿cre hattē ¿zerindeki anti-proliferatif, invaziv ºzelliklerinin incelenmesi ama­lanmēĸtēr. Bu 

kapsamda; Akseki/Antalya bºlgesinden toplatēlan olan ham ve olgun Ficus carica meyveleri 

liyofilize edilerek ayrē ayrē metanol ve suda ekstraksiyonlarē elde edildi. Ekstraktlarēn ve incir 

­ekirdeĵi yaĵēnēn HT-29, DLD-1 ve PNT1A h¿cre hatlarēnēn proliferasyonuna etkisi araĸtērēldē 

ve ñAlamar Blue yºntemiò ile IC50 deĵerleri belirlenmiĸtir. Ficus caricaônēn t¿m 

ekstraksiyonlarēnēn ve incir ­ekirdeĵi yaĵēnēn HT-29 ve DLD-1 kanser h¿cre hatlarēnēn 

invazyon potansiyelleri ¿zerindeki etkileri ñMatrigel Invasion Assayò ile incelendi. 

Sonu­ olarak, su-ham, metanol-ham ekstraktlarē HT-29 h¿cresi ¿zerinde, su-ham, 

metanol-ham ve metanol-olgun ekstraktlarē ise DLD-1 ve PNT1A h¿creleri ¿zerinde anti-

proliferatif etki gºstermemiĸtir. HT-29 h¿cre hattēnēn proliferasyonu ¿zerindeki su-olgun, 

metanol-olgun ekstraktlarēnēn ve incir ­ekirdeĵi yaĵēnēn IC50 deĵeri sērasēyla 1.5, 1.75 ve 57 

mg/mL olarak hesaplanmēĸtēr. DLD-1 h¿cre hattēnēn proliferasyonu ¿zerindeki su-olgun 

ekstraktē ve incir ­ekirdeĵi yaĵēnēn IC50 deĵeri sērasēyla 6.6 ve 32.16 mg/mL iken PNT1A i­in 

bu deĵerler 17.37 ve 96.6 mg/mL olarak hesaplanmēĸtēr. Su-olgun ve incir ­ekirdeĵi yaĵē HT-29 

h¿cresi ¿zerinde sērasēyla 2.13-katlēk invaziv ve 1.3-katlēk anti-invaziv bir etkiye sahiptir. Su-

olgun ve incir ­ekirdeĵi yaĵē DLD-1 h¿crelerinin invazyon potansiyelini sērasēyla %30 ve %16 

oranēnda azaltmēĸtēr. 

¢alēĸmamēzda F. carica su-olgun, metanol-olgun ve incir ­ekirdeĵi yaĵēnēn incelenen 

h¿creler ¿zerinde doza baĵēmlē olarak proliferasyonunu inhibe ettiĵi ancak bu ekstraktlarēn ve 

incir ­ekirdeĵi yaĵēnēn kullanēmē kanser h¿crelerinin tedavisinde yeterli olmadēĵē ve kolorektal 
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kanser hastalarē i­in besinsel destekleyici tedavi olabileceĵi sonucuna varēlmēĸtēr. Ķncir 

meyvesinden elde edilen su ve metanol ekstaktlarēnēn ve incir ­ekirdeĵi yaĵēnēn kolorektal 

kanser h¿crelerinin proliferasyonu ve invazyonu ¿zerine etkileri literat¿rde ilk kez 

araĸtērēlmēĸtēr.  

Anahtar Sºzc¿kler: Anti-proliferatif, Anti-invaziv, Ficus carica, Ķncir ­ekirdeĵi yaĵē, 

Kolorektal kanser 
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¥zet: Heterosiklik bileĸikler, piyasada bulunan bir­ok ilacēn yapēsēnda 

bulunmalarēnēn yanēsēra, yeni ila­ keĸfinde ¿zerinde en ­ok ­alēĸēlan organik 

bileĸik sēnēfēdēr. Ayrēca, heterosiklik bileĸikler, klorofil, hemoglobin, vitaminler, 

DNA ve RNA gibi bir ­ok biyolojik molek¿llerin ana iskelet yapēlarēnē oluĸtururlar. 

1,2,4-Triazoller ise, biyolojik ve farmakolojik ­alēĸmalarda en ­ok kullanēlan beĸ 

¿yeli azol sēnēfē heterosiklik bileĸiklerdir. 1,2,4-Triazol t¿revi bileĸikler 

antimikrobiyal, antioksidan, fungisidal, pestisidal, antit¿mºr, anti-HIV ve anti-

enflamatuar gibi  farklē farmakolojik ºzelliklere sahip olduĵu bilinmektedir. 

Bunlara ilaveten, Letrozol, Anastrozol (anti-kanser), Flukonazol, Itrakonazol, 

Posakonazol (antifungal), Ribavirin (antiviral), Nefazodon, Etoperidon 

(antidepresan) ve Rizatriptan (anti-migren) gibi 1,2,4-triazol halkasē taĸēyan 

bileĸiklerin piyasada satēlan ila­larēn yapēsēnda bulunmaktadēr. Bu ­alēĸmada, 

Ķminoester hidroklor¿r ve 4-tert-butilbenzhidrazitôden baĸlanarak, bir  etil-N-[(4-

tert-butilfenil)karbonil]siklopropankarbo hidrazonoat, bir 4-amino-3-(4-tert-

b¿tilfenil)-5-siklopropil-4H-1,2,4-triazol, beĸ 3-(4-tert-butilfenil)-5-siklopropil-4-

(arilmetilenamino)-4H-1,2,4-triazol t¿revleri,  beĸ 3-(4-tert-butilfenil)-5-

siklopropil-4-(arilmetilamino)-4H-1,2,4-triazol t¿revi bileĸikler olmak ¿zere 

toplam on iki yeni 3-(4-tert-butilfenil)-5-siklopropil-4H-1,2,4-triazol t¿revi 

bileĸikler sentezlendi. Sentezlenen bileĸiklerin antioksidan aktiviteleri ve Gram 

negatif bakteri (Escherichia coli ve Klebsiella pnºmoni), Gram pozitif bakteri 

(Staphylococcus aureus ve Basillus subtillis) ve mantar (Aspergillus niger)ôlara 

karĸē antimikrobiyal aktiviteleri incelenmiĸtir. Flor atomu taĸēyan bileĸiklerin iyi 

antioksidan aktivite gºsterdiĵi tespit edildi. Ayrēca, Arilmetilenamino ve 

arilmetilamino t¿revi bileĸiklerinden bazēlarēnēn ise B. subtilis'e karĸē ampisilinden 

­ok daha etkili antibakteriyel aktivite gºsterdikleri belirlenmiĸtir. Sonu­ olarak, 

flor atomu taĸēyan 4H-1,2,4-triazol t¿revi bileĸiklerin ¿mit verici biyolojik 

aktiviteye sahip olduĵu ortaya konulmuĸtur. 
 

Anahtar Kelimeler: 3 - (4 ï Tert - butilfenil)- 5- siklopropil - 4H - 1, 2, 4 - triazol, 

arilmetilenamino, antioksidan, antimikrobiyal 
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¥zet: Francisella tularensis insanlarda ve hayvanlarda Tularemi hastalēĵēna neden 

olan Gram negatif, intrasell¿ler bir bakteridir. Francisella tularensis subsp. 

tularensis (Tip A) aĵērlēklē olarak Kuzey Amerikaôda bulunmakta olup tavĸan, 

sincap, sē­an, geyik, rakun, kene gibi hayvanlarda iliĸkilidir. Francisella tularensis 

subsp. holarctica (Tip B) Kuzey Yarēmk¿rede bulunmakta olup su sē­anē, kunduz 

gibi hayvanlardan izole edilmektedir. Bakteri su veya ­amur i­erisinde bir yēl kadar 

canlēlēĵēnē s¿rd¿rebilmektedir. T¿rkiyeôde gºr¿len Tularemi salgēnlarē kontamine 

su ve gēda kaynaklēdēr. Hastalēk etkeni ise Francisella tularensis subsp. 

holarcticaôdēr. Tularemi salgēn bºlgelerinden alēnan su ºrneklerinde ve hastalarēn 

lenf bezlerinden alēnan irin ºrneklerinde Francisella tularensis subsp. holarctica 

varlēĵē k¿lt¿r ve molek¿ler yºntemlerle tespit edilebilmektedir. K¿lt¿r yºnteminde 

kullanēlan besiyerlerinden birisi Glukozlu Sisteinli Kanlē Agar (GCBA) besiyeridir. 

Besiyeri i­erisine farklē antibiyotikler katēlmasē se­iciliĵi artērmaktadēr.  

Bu ­alēĸmada, i­erisine yalnēzca 1000 U/ml Penisilin G eklenmiĸ GCBA (PGCBA) 

besiyeri ile Helicobacter Pylori Selective Supplement (Oxoid-SR0147E), 

Legionella (GVPC) Selective Supplement (Oxoid-SR0152) ve 1000 U/ml Penisilin 

G eklenmiĸ supplementli GCBA (SGCBA) besiyerleri kullanēlmēĸ ve bu 

besiyerlerinin su i­erisinde bulunan mikroorganizmalar ¿zerine inhibe edici etkisi 

araĸtērēlmēĸtēr. ¢alēĸmada Fadlum ērmaĵēndan alēnan su ºrneĵi kullanēlmēĸtēr. 

SGCBA besiyerinde ¿reme potansiyelinin araĸtērēlmasē a­ēsēndan; Sivas ilinde su 

ºrneklerinden izole edilen ve PCR yºntemiyle Francisella tularensis subsp. 

holarctica olduĵu doĵrulanan ¢i­ekoĵlu ve Karaºren izolatlarē ile Francisella 

tularensis subsp. holarctica LVS (NCTC 10857 suĸu kullanēlmēĸtēr. 

¢alēĸma sonucunda SGCBA besiyerinin PGCBA besiyerine gºre ērmak suyunda 

bulunan bakterilerin %95.3ô¿n¿n ¿remesini baskēladēĵē ve su i­erisine aĸēlanan 

Francisella tularensis subsp. holarctica izolatlarēnēn SGCBA besiyerinde rahat bir 

ĸekilde ¿reyebildikleri tespit edilmiĸtir. Ķ­erisinde farklē antibiyotikler i­eren 

SGCBA besiyeri istenmeyen mikroorganizmalarē baskēlamasē ve hedef bakterinin 

¿remesine izin vermesi a­ēsēndan Francisella tularensis subsp. holarctica 

izolasyonunda alternatif bir besiyeridir. 
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   Abstract : 

  The Ultrasonic extraction of phenolic compounds and their antioxidant activities obtained from 

aerial parts of Polygonum was optimized using response surface methodology (RSM). A Boxï

Behnken design was conducted to analyze the effects of three independent variables 

(Temperature, extraction time and the ratio of solvent to raw material) on the yield and 

the DPPH scavenging activity of phenolic compounds. The adequacy of the models was 

evaluated by coefficient of determination R
2
. The high R

2
 value (0.950 and 0.797 for the yield 

and the antioxidant potential respectively) demonstrated the response and independent variables 

predicted by polynomial model were fitted. The optimal conditions for the yield of phenolic 

compounds were Temperature of 75 ÁC, extraction time of 15 min and ratio of solvent to raw 

material of 30 ml/g. Although, for the antioxidant activity were Temperature of 55 ÁC, 

extraction time of 15 min and ratio of solvent to raw material of 25 ml/g. Under these 

conditions, the experimental yield and antioxidant potential were 12.472 Ñ 0.472 % and 94.742 

Ñ 1.158 % respectively. 

 

Keywords: Phenolic compounds, Polygonum, DPPH, Ultrasonic extraction, Optimization, 

Response surface methodology (RSM) 
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¥zet:. Kardiyovask¿ler sistem, canlēlēĵēn devamē i­in gerekli gēda maddelerinin ve 

oksijenin dokulara taĸēnmasē  ve metabolizma sonucu oluĸan artēk maddelerin 

dokulardan uzaklaĸtērēlmasē yoluyla homeostazisin saĵlanmasēnda b¿y¿k ºneme 

sahiptir. Nitrik oksit (NO), organizmada yaygēn olarak bulunan ve bir­ok h¿cre ve 

dokuda doĵal olarak sentezlenen bir molek¿ld¿r. Nitrik oksitin normal fizyolojik 

olaylarēn d¿zenlenmesinde ve ­eĸitli patolojik s¿re­lerin geliĸiminde ºnemli rol 

oynadēĵē sistemlerden birisi de kardiyovask¿ler sistemdir. Bozulmamēĸ nitrik oksit 

sinyalizasyonu, vask¿ler ton, trombosit agregasyonu ve kardiyak fonksiyonun 

reg¿lasyonu yoluyla kardiyovask¿ler sistemde homeostaz i­in hayati ºnem taĸēr. 

Nitrik oksitin kardiyovask¿ler sistem ¿zerine; damar geniĸlemesi, kan pul­uĵu 

k¿meleĸmesinin ºnlenmesi, damar yaralanmalarēnē takiben damar d¿z kas 

h¿crelerinin ­oĵalmalarēnēn engellenmesi ve kalp kasēnēn kontrol edilmesi gibi 

bir­ok fizyolojik etkileri bulunmaktadēr 
 

Anahtar Kelimeler: Kardiyovask¿ler sistem, Nitrik oksit, endotel disfonksiyon  

 

 

Giriĸ 

Kardiyovask¿ler sistemin ­alēĸmasēnda bir­ok hormon ve aracē molek¿l rol oynamaktadēr. Uzun 

s¿redir bu aracē molek¿llerin en ºnemlilerinden birinin nitrik oksit olduĵu bilinmektedir. Nitrik 

oksit, renksiz bir gazdēr. Y¿ksek konsantrasyondaki nitrik oksit oksijensiz ortamda olduk­a 

stabil olup, suda erime ºzelliĵi gºsterir. Oksijen varlēĵēnda ise, nitrik oksitin d¿ĸ¿k 

konsantrasyonlarēnēn bile reaktif olduĵu bilinmektedir. Havadaki nitrik oksit, kēsa s¿rede 

oksijenle oksitlenerek nitrojen dioksite (NO2) dºn¿ĸ¿r. Nitrojen dioksit dokular i­in olduk­a 

zararlē bir bileĸiktir ve pnºmoni, pulmoner ºdem, amfizem gibi bir­ok patolojik duruma neden 

olabilir. Hemoglobin nitrik oksitin ­ok etkili bir inaktifleĸtiricisidir. Nitrik oksit, hem i­eren 

proteinlerle ºzellikle de hemoglobinle reaksiyona girerek nitrata(NO3-) dºn¿ĸ¿p,  5-8 saat 

i­erisinde idrarla atēlēr (G¿ray ve ark. 1997). 

Nitrik Oksitin Kardiyovask¿ler Sistem ¦zerine Etkileri 

Bozulmamēĸ nitrik oksit sinyalizasyonu, vask¿ler ton, trombosit agregasyonu ve kardiyak 

fonksiyonun reg¿lasyonu yoluyla kardiyovask¿ler sistemde homeostaz i­in hayati ºnem taĸēr. 

Kardiyovask¿ler hastalēklar i­in ­eĸitli risk faktºrleri (ĸekil 1-kahverengi kutular), sonu­ta nitrik 

oksit biyoyararlanēmēnda azalmalara yol a­an s¿re­leri (ĸekil 1-yeĸil kutular) teĸvik eder.   

Bu s¿re­, artērēlmēĸ NO bozunumu, NO sentezinin zayēflatēlmasē veya aĸaĵē akēĸ NO sinyalinin 

duyarsēzlaĸmasē yoluyla oluĸur. (Lundberg ve ark. 2015). 
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ķekil 1. Nitrik oksidin d¿ĸ¿k biyoyararlanēmē ile iliĸkili hastalēklar ve yaĸam tarzē faktºrleri.   

  

Nitrik oksitin kardiyovask¿ler sistem ¿zerine; damar geniĸlemesi, kan pul­uĵu k¿meleĸmesinin 

ºnlenmesi, damar yaralanmalarēnē takiben damar d¿z kas h¿crelerinin ­oĵalmalarēnēn 

engellenmesi ve kalp kasēnēn kontrol edilmesi gibi bir­ok fizyolojik etkileri bulunmaktadēr 

(Lundberg ve ark. 2015). 

 

 Damar Gevĸetici Etki 

Normal damar direnci endotel kaynaklē damar geniĸleticiler (NO ve PGI2) ve damar daraltēcēlar 

tarafēndan ayarlanmaktadēr. Normal fizyolojik koĸullarda bu denge damar geniĸlemesi 

yºn¿ndedir (Rees ve ark. 1989). Nitrik oksit ve PGI2 d¿z kas kasēlēmēnē ve proliferasyonunu 

engeller (Bath ve ark. 1991). Her iki bileĸik damar geniĸlemesini ve kan pul­uklarēnēn 

k¿meleĸmesinin engellenmesini ortak olarak kontrol etmektedir.  

Fakat ikincil haberci mekanizmalarē farklēdēr. PGI2ô nin yarēlanma s¿resi ­ok uzun olmasēna 

karĸēn damar geriliminin ayarlanmasēnda nitrik oksit daha baskēndēr (Stuehr ve ark. 
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1991). Nitrik oksit salēnēmē; damar d¿z kas h¿creleri, kan pul­uklarē, sinir h¿creleri ile diĵer 

h¿crelerde, ­ºz¿nebilir (sitoplazmik) guanil siklazē etkinleĸtirerek h¿cre i­i haberci olan 

cGMPônin artēĸēna yol a­maktadēr (Knowless, 1997). Nitrik oksitin endojen reseptºr¿ guanil 

siklazēn hem i­eren bºlgesidir. Nitrik oksitin guanil siklaza baĵlanmasēyla hemin demiri 

ayrēlarak enzimde yapēsal bir deĵiĸiklik meydana gelmekte ve bºylece katalitik y¿z 

etkinleĸtirilmektedir (Ignarro, 1992). cGMP artēĸē, d¿z kas h¿crelerinde gevĸeme meydana 

getirmektedir ( B¿lb¿l ve Soylu, 2008). 

 

Trombosit Agregasyonunun ¥nlenmesi 

Endotel h¿creleri nontrombojenik y¿zey saĵlarlar. Trombositlerin ve diĵer kan h¿crelerinin 

yapēĸmasēnē engelleyerek pēhtēlaĸmanēn aktif hale ge­mesini engellerler. Endotelyal h¿crelerin 

baĸlēca fonksiyonu damar koruyucu ve pēhtēlaĸmayē engelleyici molek¿llerin ¿retimidir (B¿lb¿l 

ve Soylu, 2008). Nitrik oksit, endotel h¿cre y¿zeyinden salēnan ve trombosit agregasyonunu 

baskēlayan ºnemli bir molek¿ld¿r. Nitrik oksit, tromb¿s oluĸumunun kontrol¿ ve kan 

akēĸkanlēĵēnēn saĵlanmasēnda olduk­a ºnemli bir rol oynar (Benjamin ve ark. 1991). Ķn vitro 

uygulanan nitrik oksit, kan pul­uĵundan zengin plazmada ve tam kanda ­eĸitli pēhtēlaĸma 

faktºrlerinin uyardēĵē k¿meleĸmeyi engellemiĸtir. Nitrik oksit, k¿meleĸmiĸ kan pulcuklarēnēn 

daĵēlmalarēna neden olur, kan pulcuklarēnēn, nºtrofillerin ve monositlerin adezyonlarēnē inhibe 

eder ve kemotaksislerini d¿zenler (Calver ve ark. 1993). Damar l¿menine doĵru salēnan nitrik 

oksit, trombosit agregasyonunun ve damar duvarēna yapēĸmanēn g¿­l¿ bir inhibitºr¿d¿r(B¿lb¿l 

ve Soylu, 2008). Nitrik oksit, trombozdan korumasēnēn yanēsēra, matrix molek¿llerinin ¿retimini 

ve d¿z kas ­oĵalmasēnē tetikleyen trombosit kºkenli b¿y¿me faktºrlerinin serbest kalmasēnē da 

engeller (Fºrstermann ve Sessa, 2011). 

 

Lºkosit Yapēĸmasēnēn ve Vask¿ler Ķnflamasyonun ºnlenmesi 

Endotelyal nitrik oksit, aterogenezde rol oynayan genlerin salgēlanmasēnē kontrol eder. Nitrik 

oksit, monosit kemoatraktan protein-1 (MCP-1)ôin salgēlanmasēnē azaltēr (Zeiher ve ark.1995). 

Nitrik oksit, lºkosit adezyon molek¿l¿ CD11/ CD18ôin h¿cre y¿zeyine baĵlanma kabiliyetine 

m¿dahele ederek veya lºkosit ¿zerinden CD11/CD18 salgēlanmasēnē baskēlayarak damar 

duvarēna lºkosit yapēĸmasēnē inhibe edebilir. Lºkosit yapēĸmasē aterosklerozun geliĸmesinde 

erken bir evredir ve bu nedenle nitrik oksit, aterogenezin baĸlangēcēna karĸē koruyabilir 

(Fºrstermann ve Sessa, 2011). Endotel tek tabaka bariyerinin b¿t¿nl¿ĵ¿n¿n bozulmasē, 

proinflamatuvar olaylarē baĸlatabilir. Endotel kaynaklē nitrik oksit, proinflamatuvar sitokinler 

tarafēndan ind¿klenen h¿cre apaptozunu ve reaktif oksijen t¿rleri (ROS) ve anjiyotensin IIôyi 

i­reren proaterosklerotik faktºrleri ºnler. Apoptozun baskēlanmasē aynē zamanda endotel 
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kaynaklē nitrik oksitin antiinflamatuvar ve antiaterosklerotik etkilerine katkēda bulunabilir 

(Fºrstermann ve Sessa, 2011). 

 

Damar D¿z Kasē H¿cresi ¢oĵalmasēnēn Kontrol¿ 

Damar boĸluĵuna, damar d¿z kasē h¿crelerinin ­oĵalmalarēnē engelleyici ve uyarēcē aracē 

maddeler salgēlanmaktadēr. Fizyolojik koĸullarda, ­oĵalmayē engelleyici maddeler sayesinde 

damar d¿z kasē katmanē kalēnlēĵēnēn sabit kalmasē saĵlanmaktadēr. Nitrik oksit, damar d¿z kas 

h¿crelerinin gº­¿n¿ ve ­oĵalmasēnē engelleyen g¿­l¿ bir inhibitºrd¿r (B¿lb¿l ve Soylu, 2008). 

Damar l¿meninde, aynē zamanda, endotel h¿crelerinin ­oĵalmalarēnē uyaran epidermal b¿y¿me 

faktºr¿, trombosit kºkenli b¿y¿me faktºr¿ ve anjiyotensin II gibi ­eĸitli b¿y¿me faktºrleri de 

bulunmaktadēr. Nitrik oksit gibi h¿cre ­oĵalmasēnē engelleyici maddelerin eksikliĵinde 

­oĵalmayē baskēlayēcē etki ortadan kalkmakta ve damar d¿z kasē h¿creleri miktarēnda artēĸ 

meydana gelmektedir. Bu durum, damar boĸluĵunun daralmasēyla birlikte ĸekillenen 

kardiyovask¿ler hastalēklarēn temelini oluĸturmaktadēr (Gewaltig ve Kojda, 2002).  Trombosit 

agregasyonu ve yapēĸmasēnēn ºnlenmesi damar d¿z kasē h¿crelerini, trombosit kºkenli b¿y¿me 

faktºrlerine maruz kalmadan korur. Bu nedenle nitrik oksit,  aterogenezin bir sonraki aĸamasēnē 

da ºnler. Bu etkilerin kombinasyonuna dayanarak, endotelyum h¿crelerinde ¿retilen nitrik oksit, 

anti-aterosklerotik bir ilke olarak d¿ĸ¿n¿lebilir (Fºrstermann, 2008). 

 

Kalp ¦zerine Etkileri 

Nitrik oksitin kalp ¿zerine etkileri, kalbin kasēlēm g¿c¿n¿ azaltēcē ve sol ventrik¿ler diastolik 

hacmi artērēcē yºndedir. Yapēlan ­alēĸmalar nitrik oksit miktarēnēn kalbin kasēlma g¿c¿ ¿zerine 

etkili bir faktºr olduĵunu gºstermektedir. Kalpte, kalp kasē kasēlēmēnē baskēlamak ¿zere her ¿­ 

nitrik oksit sentaz tarafēndan  da nitrik oksit ¿retilmektedir. Kulak­ēkda, koroner arterlerde  ve 

iletim dokusunda nitrerjik ve adrenerjik sinir sonlanmalarēndan salēnan nNOS tarafēndan 

¿retilen nitrik oksit, sempatik sinir uyarēmē sērasēnda salēnan noradrenalin yoĵunluĵunu azaltma 

yeteneĵine sahiptir. Lipopolisakkarit veya faklē sitokinlerin uyarēmē sonucunda iNOS tarafēndan 

fazla miktarda ¿retilen nitrik oksit, kalbin kasēlēm g¿c¿n¿ ve sēklēĵēnē, aynē zamanda B-

reseptºr¿ agonistlerine karĸē cevabē azaltmaktadēr. Bir­ok deneysel modelde ve aynē zamanda 

insanda da ortaya konmuĸ olan bu etki, miyofibrillerin kalsiyuma karĸē duyarlēlēĵēnēn 

azaltēlmasēyla meydana getirilmektedir (Benjamin ve ark. 1991). H¿cre i­i cGMP miktarēnēn 

artērēlmasē: Kalsiyum kanal proteinlerinin fosforilasyonunu engelleyen cGMP baĵēmlē protein 

kinazē (cGK) aktive eder, cAMP miktarēnēn ve kanal proteinlerinin fosforilasyonunun 

azalmasēnē saĵlayan fosfodiesterazlarēn aktivasyonuna neden olur (Vergely ve Rochette, 2002). 

Nitrik oksit kobay izole kalp kasē h¿crelerinde kasēlma g¿c¿n¿ azaltmakta ve bu etki nitrik oksit 
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inhibitºrlerince ortadan kaldērēlmaktadēr. Ayrēca, NOS inhibitºrleri, ventrik¿ler kalp kasē 

h¿crelerinde B-adrenerjik reseptºr agonistlerinin inotropik etkilerini artērmaktadēr (B¿lb¿l ve 

Soylu, 2008). 

 Nitrik oksit ve katekolaminler kalp kasēlēmē ¿zerine antagonist etkilidirler. Kºpeklere NOS 

inhibitºrleri verildiĵinde, kalbin sol karēncēĵēnda sempatik sinir sistemi tarafēndan oluĸturulan 

pozitif inotropik etkinin arttēĵē gºzlenmektedir (Takita ve ark.1998). Koroner endotelden 

salēnan nitrik oksit, sol karēncēĵēn diastolik gevĸemesinde etkilidir. Sol karēncēktan pompalanan 

kan miktarēndaki artēĸla birlikte koroner damarlarda oluĸan kayma gerilmesine (shear stress) 

baĵlē olarak damar endotel h¿crelerinden nitrik oksit salēnēmē uyarēlmaktadēr. Koroner damar 

endotelinden salēnan nitrik oksit damar d¿z kas h¿crelerinde geniĸlemeye neden olmasēnēn yanē 

sēra sol karēncēk diastolik hacmini ve gevĸeme hēzēnē artērarak aorta pompalanan kan miktarēnē 

dolaylē olarak artērmaktadēr. Tam tersi bir etkiyle, sol karēncēktan pompalanan kan miktarē 

azaldēĵēnda, koroner damarlardan salēnan nitrik oksit miktarē ve sol karēncēĵēn gevĸeme yeteneĵi 

azalmaktadēr (Paulus, 2000). 
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¥zet:.Endotel, vask¿ler fonksiyonlarēn normal bir ĸekilde y¿r¿yebilmesinde son 

derece ºnemli gºrevlere sahip bir organdēr. Endotel, kan basēncēnēn ve akēĸēnēn 

d¿zenlenmesinde ºnemli bir rol oynamaktadēr. Bozulmamēĸ endotel h¿creleri, 

vazoaktif maddelere ve kayma stresine yanēt olarak vask¿ler gevĸemeye aracēlēk 

eden, vask¿ler d¿z kas h¿cresi ­oĵalmasēnē, monosit yapēĸmasēnē, trombosit 

agregasyonunu ve trombozu inhibe ederek antiproliferatif ve antitrombotik 

fonksiyonlar saĵlayan nitrik oksit salēnēmēnē saĵlar. Endotel fonksiyonlarēn 

d¿zenlenmesinde en ºnemli aracē molek¿llerden biri nitrik oksittir. Nitrik oksit, 

nitrik oksit sentaz enzimi tarafēndan L-arjininden sentezlenir. Endotel 

disfonksiyonu kardiyovask¿ler sistemi ilgilendiren bir ­ok hastalēĵēn bir par­asēdēr 

Nitrik oksit eksikliĵi endotel disfonksiyonuna yol a­arak, kardiyovask¿ler sistemi 

hedef alan bir­ok hastalēĵa zemin hazērlayabilir.  

Anahtar Kelimeler:Kardiyovask¿ler sistem, Nitrik oksit, endotel disfonksiyon 

 

 

 

Giriĸ 

Nitrik oksit (NO), organizmada yaygēn olarak bulunan ve bir­ok h¿cre ve dokuda doĵal olarak 

sentezlenen bir molek¿ld¿r. Nitrik oksitin ¿zerinde y¿k taĸēmamasē ve ­iftlenmemiĸ elektron 

bulundurmasē, h¿creden h¿creye hi­bir bariyerle karĸēlaĸmadan kolaylēkla ge­mesini 

saĵlamaktadēr. Aynē zamanda NO, taĸēdēĵē ­iftlenmemiĸ elektron nedeniyle bir radikal molek¿l 

olarak isimlendirilir. NO diĵer serbest radilkaller gibi ­ok kēsa yarēlanma s¿resine sahip olup 2-

30 saniye i­inde daha stabil bir yapē olan nitrata (NO3
-
) oksitlenir. Bununla birlikte, diĵer 

serbest radikaller her konsantrasyonda h¿creler i­in zararlē iken, nitrik oksitin d¿ĸ¿k 

konsantrasyonlarē ­ok ºnemli fizyolojik iĸlevlerde rol almaktadēr. Ancak aĸērē ve kontrols¿z NO 

sentezi h¿creler i­in zararlē olmaktadēr(T¿rkºz ve ¥zerol 1997).  

 

Nitrik Oksitin Kardiyovask¿ler Sistem ¦zerine Patolojik Etkileri 
Nitrik oksitin normal fizyolojik olaylarēn d¿zenlenmesinde ve ­eĸitli patolojik s¿re­lerin 

geliĸiminde ºnemli rol oynadēĵē sistemlerden birisi de kardiyovask¿ler sistemdir. Azalmēĸ NO 

sinyali, en yaygēn kardiyovask¿ler hastalēklar i­in ­eĸitli risk faktºrleri ile iliĸkilidir. Vask¿ler 

yapēda NO ¿retiminin azalmasē, sonu­ta trombosit endotel etkileĸimi ve vask¿ler d¿z kasēn 

proliferasyonu ¿st¿nde NO aracēlē inhibitºr etkinin azalmasēna yol a­arak aterojenik potansiyeli 

artērēr. Hem kardiyovask¿ler hastalēklarē hem de yaygēn olarak kullanēlan kardiyovask¿ler 
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tedavileri ºnelemek i­in bilinen yaĸam tarzē faktºrleri, nitrik oksitin biyoyararlanēmē ve 

sinyalleĸmesindeki artēĸlarla iliĸkilidir (Lundberg ve ark. 2015). 

 

Hipertansiyon 

Hayvanlarda normal organizmada endotelyal NOS'un inhibisyonu ortalama arter basēncēnda 

%40'a varan artēĸa neden olmaktadēr; bu bulgu, kan basēncēnēn d¿zenlenmesinde dolaĸēmda 

s¿rekli bulunan endotelyal nitrik oksitin aracē olduĵunu gºstermektedir (Rees ve ark. 1989). 

Dolayēsēyla hipertansiyon hastalarēnda NO ¿retiminde veya etkinliĵinde bozukluk beklenen bir 

patolojidir. Hipertansiyonda arteriyoler d¿z kasta hipertrofi oluĸmakta ve damar duvarēnda d¿z 

kas h¿cresi: endotel h¿cresi oranē d¿z kas h¿cresi lehine artmaktadēr. Bu nedenle hipertansiyon 

hayvan modellerinde asetilkolin, bradikinin, P maddesi gibi endotel t¿revli NO salēveren 

uyaranlara yanēt azalmēĸtēr; ancak endotelden baĵēmsēz gevĸeme yapan ajanlara (ºrneĵin 

nitrovazodilatºrler) yanēt bozulmaz (Taddei ve ark. 2000). Hipertansiyon ­eĸitlerinin ­oĵunda, 

artmēĸ olan kan basēncēyla birlikte endotel baĵēmlē gevĸemede azalma meydana gelmektedir. 

Nitrik oksit sentezinin nitrik oksit inhibitºrleriyle engellenmesi belirgin bir ĸekilde damar 

daralmasēna ve kan basēncēnēn artmasēna neden olmaktadēr (Li H ve Fºrstermann U 2000). 

Nitrik oksit inhibitºr¿ olan L-NMMAônēn hipertansiyonlu ve saĵlēklē bireylere enjeksiyonu 

sonucunda hipertansif bireylerde saĵlēklē bireylere oranla basēn­ artēĸēnēn daha az olduĵu, 

bununla beraber, normal ve hipertansiyonlu bireylere, nitrik oksit kaynaĵē olan nitroprussit 

verildiĵinde her iki grupta da eĸit miktarda damar gevĸemesi cevabē oluĸtuĵu bildirilmiĸtir. Bu 

bulgunun, hipertansiyonlu bireylerde endotel kaynaklē nitrik oksit ¿retiminde bir eksiklik 

olduĵunu ve bu nedenle bazal nitrik oksit salēnēmēnēn daha d¿ĸ¿k seviyede bulunduĵunu 

gºsterdiĵi ifade edilmektedir (Cannon RO 1998). 

 

Hiperkolesterolemi ve Atherosklerozis 

Endotel h¿creleri s¿rekli olarak yaralanmalarla karĸē karĸēyadēr. ¥zellikle yaĵlar, immun 

bileĸikler, mikroorganizmalar, toksinler, kan damarlarē b¿t¿nl¿ĵ¿n¿n ve kan bileĸimi 

homeostazisinin bozulmasēnda etkili baĸlēca nedenlerdir ( B¿lb¿l ve Soylu 2008).  Endotel 

yaralanmalarē sonucunda; NO gibi koruyucu molek¿llerin salēnēmēnēn azalmasēyla yaralē damar 

bºlgesindeki intima katēnda kan pulcuklarēnda, monositler, nºtrofiller, kolesterol gibi adheziv 

molek¿ller birikmeye baĸlar. Nitrik oksit yokluĵunda d¿z kas h¿cre aktivasyonu artar ve sonu­ 

olarak h¿cre proliferasyonu aterosklerozise kadar ilerler (Noiri E ve ark.1997). Endotel 

iĸlevsizliĵi ile birlikte NO miktarēnda meydana gelen azalma arterlerde ºzellikle de koroner 

arterlerde damar gerginliĵinde artēĸ ve vazospazm oluĸumuna neden olur (Li H ve Fºrstermann 

U 2000). Endotel NO ¿retimi, ĸekil 1 de gºsterildiĵi ¿zere  TNF-Ŭ ile uyarēlan vask¿ler h¿cre 
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adezyon molek¿l¿ 1 (VACM-1)'in salgēsēnē inhibe eder ve inflamatuvar marker C reaktif 

proteinin (CRP) dolaĸēmdaki seviyelerini azaltēr (Napoli ve ark. 2006). Hiperkolesterolemi ve 

aterosklerozis, in vivo ve in vitro ortamlarda endotel iĸlevsizliĵi ile beraber seyretmektedir. 

Kolesterol aĵērlēklē rasyonla beslenen tavĸanlarda, on hafta sonra asetilkoline cevap olarak 

oluĸan damar gevĸemesinin bozulduĵu bildirilmektedir (Bºger RH ve ark. 1996). Kalp kasēnē 

besleyen damarlarda aterosklerotik deĵiĸiklikler trombozunda yardēmēyla damar l¿meninde 

daralmaya ve sēklēkla miyokard infarkt¿s¿ ve kalp krizine neden olmaktadēr (Noiri E ve 

ark.1997). 

 

ķekil 1. Aterojenezde NO tutulumunun klasik ĸemasē (Napoli ve ark. 2006). 

  

Disfonksiyonel eNOS-ateroskleroz iliĸkisi deĵerlendirildiĵinde akēlda tutulmasē gereken temel 

nokta eNOS'un vask¿ler olaylarda iki farklē y¿z¿ ile fonksiyon gºrd¿ĵ¿d¿r. ķºyle ki; eNOS 

hem nitrik oksit, hemde s¿peroksid oluĸturma kapasitesine sahip bir enzimdir, vask¿ler pteridin 

metabolizmasē deĵiĸikliklerine gºre iki yºnl¿ etki oluĸturur. eNOS tarafēndan nitrik oksit 

oluĸturulabilmesi i­in optimal d¿zeylerde BH4 gerekmektedir. Pteridin metabolizmasēnēn 

bozulduĵu patolojik durumlarda (BH4'¿n azalēp BH2'nin arttēĵē durumlar) eNOS, nitrik oksitten 

­ok s¿peroksit oluĸturan bir ''hasar molek¿l¿'' olarak ­alēĸēr (Kawashima, 2004). ķiddetli 

hiperkolesterolemide olduĵu gibi bazē patolojik durumlar oksidatif streste artēĸla birlikte 

seyreder ve eNOS protein d¿zeyleri ile doku pteridin metabolizmasēndaki dengenin kēsa s¿reli 

de olsa bozulmasē eNOS'ta ayrēĸmaya (uncoupling) neden olur (ķekil 2). Bºylece 

disfonksiyonel eNOS, hiperkolesterolemik ortamda damar duvarēnda morfolojik anlamda 
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yeniden yapēlanmayē (remodelling); fonksiyonel anlamda ise iskemiye duyarlēlēkta artēĸē tetikler  

(Kawashima, 2004). 

 

 

ķekil 2. Endotelyal NOS ayrēĸmasē (uncoupling) (Napoli ve ark. 2006). 

 

 Damar yaĸlanmasē 

Yaĸlanma, bilinen kalp-damar hastalēklarē risk faktºrlerinin yokluĵunda bile meydana gelen bir 

s¿re­tir. Bu s¿re­, artan oksidatif strese karĸē meydana gelen h¿cresel cevaplarla veya damar 

¿zerine etkili aracē maddelerin salēnēmlarēnēn bozulmasē gibi diĵer faktºrlerle iliĸkili olarak 
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meydana gelebilmektedir. Yapēlan bir­ok ­alēĸmada, endotel baĵēmlē gevĸemenin yaĸlanmayla 

birlikte azaldēĵē bildirilmektedir. Endotel baĵēmlē gevĸemede meydana gelen bozulma nitrik 

oksitin bazal ve uyarēmla oluĸan salēnēmēnēn azalmasē ile meydana gelmektedir (L¿scher TF ve 

Barton M 1997). 

 

Septik ĸok 

Bakterilerin salgēladēklarē endotoksinlerin etkisi sonucu dolaĸēmēn zayēflamasē ve kan basēncēnēn 

d¿ĸmesi sonucu oluĸan durum septik ĸok olarak tanēmlanmaktadēr. Sepsisli hastalarda, damar 

gerginliĵinde bir azalma ile birlikte, idrarda nitrik oksitin par­alanma ¿r¿nleri olan nitrit ve 

nitrat miktarēndaki artēĸ, septik ĸokta kalp-damar sisteminde meydana gelen deĵiĸimlerin NO 

kaynaklē olduĵunu d¿ĸ¿nd¿rm¿ĸt¿r. Yapēlan ­alēĸmalar sonucunda, endotoksinlerin baĸlangē­ta 

endotelyal NOS kaynaklē NO ve ardēndan da fazla miktarda ind¿klenebilir NOS kaynaklē NO 

salēnēmēna neden olarak hipotansiyon meydana getirdiĵi belirlenmiĸtir (Vincent JL ve ark. 

2000). Endotoksinle karĸēlaĸmadan sonra iNOS'un ind¿ksiyonu saatler almaktadēr, ancak iNOS 

bir kez ind¿klendiĵinde aĸērē miktarlarda nitrik oksit sentezlenmesini saĵlar ve sonu­ta septik 

vazodilatasyon ve hipotansiyon ortaya ­ēkar. Septik ĸokun karakteristik bir ºzelliĵide sempatik 

sinir uyarēsēna verilen vask¿ler yanētēn bozulmasēdēr (Gonzales ve ark. 1992). Nitrik oksitin 

septik ĸokun fizyopatolojisinde a­ēk bir rol¿ olduĵunun gºzlenmesi, septik ĸokun tedavisinde 

nitrik oksitin aĸērē ¿retiminin antogonize edilmesi mantēĵēnē g¿ndeme getirmiĸtir ve bu mantēkla 

yapēlan ilk yaklaĸēm iNOS' un kompetetif inhibitºrleri olarak L-arjinin analoglarēnēn 

kullanēlmasēdēr. Baĸlangē­ta bu maddelerle yapēlan hayvan ­alēĸmalarē umut vadetmiĸtir, sonraki 

­alēĸmalar deĵerlendirildiĵinde elde edilen veriler ­ok deĵiĸkendir, bu deĵiĸkenliĵin nedeni 

hayvan modellerinin farklēlēĵē veya uygulanan dozlarēn ­eĸitliliĵine baĵlanmaktadēr (Kirkeboen 

ve Strand, 1999). iNOS inhibisyonu i­in denenen baĸka bir yaklaĸēm da glukokortikoidlerin 

kullanēmēdēr; ancak saatler s¿ren iNOS ind¿ksiyonunun etkin bir ĸekilde inhibe edilebilmesi i­in 

glukokortikoidlerin endotoksinle karĸēlaĸma anēnda veya daha ºnce uygulanmēĸ olmasē 

gerekmektedir (Radomski ve ark. 1990). 

 

 Ķskemi-Reperf¿zyon Hasarē 

Belli bir iskemi dºneminden sonra organ reperf¿zyonu sērasēnda oluĸan doku hasarēdēr. Kan 

akēĸēnēn d¿zelmesi (restore edilmesi), iltihaplanma ve oksidatif stresle sonu­lanēr (Lundberg ve 

ark. 2015). Reperf¿zyon hasarēnēn patofizyolojisinin anlaĸēlmasēndaki zorluk, iskemik fazda 

meydana gelen hasarla reperf¿zyon fazēnda oluĸan hasarēn tam ayrēmēnēn yapēlmasēnēn g¿­ 

olmasēdēr (Songur, 2015). Myokard iskemisinde erken dºnemde endotel disfonksiyonu oluĸur; 

iskemik ataklar herhangi bir histolojik hasar oluĸturmadan eNOS aracēlē vazodilatasyonda kayba 
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ve koroner arterlerde vazokonstriksiyona eĵilime yol a­ar ve ge­ici koroner okl¿zyonu takiben 

oluĸan reperf¿zyona baĵlē myokard hasarēnēn oluĸumunda dokuya nºtrofil gº­¿ rol 

oynamaktadēr (Tsao ve Lefer, 1990). Sonu­ta aktive lºkositlerden serbest oksijen radikallerinin 

salēverilmesi tabloyu baĸlatēr. Serbest oksijen radikalleri arasēnda ilk akla gelen s¿peroksit 

anyonudur (O2
-
). Reperf¿zyon sērasēnda hem O2

-
, hem de NO ¿retimi sºzkonusudur ve bu iki 

molek¿l peroksinitriti (ONOO
-
) oluĸturur. Peroksinitrit, g¿­l¿ bir oksidandēr ve biyolojik 

sistemlerdeki membranlarda lipit peroksidasyonu ve protein oksidasyonu reaksiyonlarēna karēĸēr 

(Radi ve ark. 1991). NOS inhibisyonu ile peroksinitriti oluĸturan bir komponentin 

baskēlanmasēnēn reperf¿zyon hasarēnē azaltacaĵē d¿ĸ¿n¿lebilir. Ancak iskemi-reperf¿zyonda 

NO'nun protektif rol¿ olduĵu da bilinmektedir. ¥ncelikle doku hasarēnda geliĸen inflamatuar 

yanēta nºtrofillerin rol¿ tartēĸēlmazdēr. Nitrik oksit, lºkosit migrasyonunu ve yapēĸkanlēĵēnē 

ºnleyerek ve mikrovask¿ler permeabilitede lºkosit aracēlē artēĸē baskēlayarak inflamatuar hasarē 

belirli ºl­¿de sēnērlar (Kubes ve ark. 1991). Nitrik oksit ayrēca lºkosit adezyonunun g¿­l¿ bir 

uyarēcēsē olan s¿peroksit ( O2
-
) anyonunu inaktive eder ve nºtrofillerde O2

-
 oluĸumunu NADPH 

oksidaza direkt etki ile inhibe eder (Clancy ve ark.1992). Nitekim eksojen uygulanan NO'nun 

iskemi-reperf¿zyon hasarēnda kardiyoprotektif olduĵu, antiaritmik koruma saĵladēĵē 

bildirilmiĸtir. Ayrēca iskemi-reperf¿zyonda nitrik oksit ¿retiminin azalmasē koroner endotele 

nºtrofillerin yapēĸmasēnē ve ek radikal oluĸumunu tetikler; eksojen nitrik oksit uygulamasē bu 

mekanizmayē da tersine ­evirebilir (Johnson ve ark. 1991). 

 

Preeklampsi 

Normal gebelikte NO ¿retimi artmēĸtēr ve vask¿ler yanētēn d¿zenlenmesinde NOônun katkēsē 

belirgindir. Preeklampside kan basēncēndaki y¿kselme endotel disfonksiyonu ve NO ¿retiminde 

azalma ile iliĸkili olabilir. NOônun preeklampside geliĸen ºdeme ne ºl­¿de katkēda bulunduĵu 

ise bilinmemektedir (Warren ve ark. 1994). 
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¥zet: Beton,   geliĸmiĸ toplumlarēn temelini oluĸturan malzemeler arasēnda ºnemli 

bir yerdedir. Etrafēmēza baktēĵēmēzda binalar,  kºpr¿ler baĸta olmak ¿zere bir­ok 

yapēnēn betondan inĸa edildiĵi gºr¿lmektedir. Beton diĵer yapē malzemelerine 

gºre; daha kolay ĸekil verilebilir olmasē, ekonomik olmasē, dayanēklē olmasē, 

¿retiminde daha az enerji t¿ketilmesi, her yerde ¿retilebilir olmasē ve estetik 

olmasē nedeniyle en ­ok kullanēlan yapē malzemesidir. Betondan imal edilen 

yapēlardan bazēlarē da end¿striyel dºĸemeler ve a­ēk havaya maruz kalan saha 

betonlarēdēr. Saha betonlarēnēn kesit kalēnlēĵē diĵer betonarme yapē elemanlarēna 

gºre daha az ve y¿zey alanlarē ­ok geniĸ olduĵundan maruz kaldēklarē etkilere 

karĸē daha farklē tepkiler gºsterebilmektedir. Bu etkiler zamana baĵlē olarak 

betonun durabilitesini bozmaktadēr. Betonun durabilite kaybēnē en aza indirmek ve 

hizmet ºmr¿n¿ uzatmak i­in betonun kompasitesi artērēlmalēdēr. Bu nedenle, saha 

betonlarēna farklē teknikler uygulanabilmektedir. Kompasiteyi artērmanēn bir 

yºntemi de, betona vakum uygulanmasēdēr. Vakum uygulamasē sērasēnda su geri 

­ekilirken oluĸan titreĸimle kēlcal boĸluklar da kapanmakta ve daha dolu bir beton 

elde edilmektedir. Betonla ilgili uygulamalarda basēn­ dayanēmē en ºnemli ºzellik 

olarak kabul edilir. Diĵer ºzelliklerin bir­oĵu basēn­ dayanēmē ile doĵru orantēlē 

olarak deĵiĸir. Aynē ĸeyi dayanēklēlēk i­in sºylemek ise her zaman m¿mk¿n 

deĵildir. Bu nedenle, mineral katkēlar kullanēlarak beton durabilitesini iyileĸtirmek 

m¿mk¿nd¿r. Bunun yanē sēra, beton karēĸēmēnda en pahalē ve ¿retimi sērasēnda 

­evreyi kirleten malzeme ­imentodur. D¿nyada ­evre kirliliĵine neden olan 

fabrikalarēn baĸēnda ­imento fabrikalarē ºn sēralarda gelmektedir. Bu nedenle 

­imento yerine farklē katkē malzemeleri kullanēlarak hem betonun mekanik 

ºzelliklerini iyileĸtirmek hem de daha ekonomik ve ­evreci bir beton elde etmek 

m¿mk¿nd¿r. Bu ama­la bu ­alēĸmada, beton sēnēfē C25 olan 15*80*80 cmô lik 

betonarme plaklar ¿retilmiĸ, ¿retilen plaklara vakum uygulamasē yapēlarak ve 28 

ve 90 g¿n sonra 10/10 cm ve 15*15*40 cmôlik karot numuneler alēnmēĸtēr. Alēnan 

karot numunelere serbest basēn­ deneyi ve eĵilme deneyi yapēlarak sonu­lar 

karĸēlaĸtērēlmēĸtēr. Dºk¿len betonarme plaklarda ­imento %0, %5, %10, %15 ve 

%20 oranlarēnda u­ucu k¿lle ikame edilmiĸtir. 28. g¿n¿n sonunda yapēlan basēn­ 

dayanēmē deneyinde en iyi sonu­ %0 katkēlē numunelerde, 3 noktalē eĵilme 

deneyinde ise %20 katkēlē numunelerde ­ēkmēĸtēr. 90. g¿n¿n sonunda yapēlan 

basēn­ dayanēmē deneyinde en iyi sonu­ %5 katkēlē numunelerde, 3 noktalē eĵilme 

deneyinde ise %15 oranēnda u­ucu k¿l ikame edilen numunelerde ­ēkmēĸtēr.    

 
 

Anahtar Kelimeler: mineral katkē, mekanik deneyler, u­ucu k¿l, saha betonu, 

vakum uygulamasē. 
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¥zet: Bu ­alēĸma kapsamēnda zeolit katkēlē imal edilecek olan derin karēĸtērma 

kolonlarēnēn basēn­ dayanēmē ºzelliĵine zeolit katkēsēnēn etkisi incelenmiĸtir. 

¢alēĸmada klinoptilolit t¿r¿ doĵal zeolit, ­imentonun yerine aĵērlēk­a %0-40 

oranlarē arasēnda ikame edilmiĸtir. Deneylerin tasarlanmasēnda yanēt y¿zey 

yºntemi ile 17 adet deney tasarlanmēĸtēr. Bu tasarēmlarēn her biri i­in hem killi 

zemin hem de kumlu zemin kullanēlarak 28 g¿nl¿k k¿r s¿resi i­in numuneler 

hazērlanmēĸ, k¿r s¿resi sonunda her numune ¿zerinde serbest basēn­ deneyleri 

uygulanmēĸtēr. Uygulanan deney sonu­larēna gºre zeolit katkēsēnēn artmasēyla 

kolonlarēn basēn­ dayanēmlarēnēn azaldēĵē tespit edilmiĸtir. ¢imento oranēnēn 

artmasēyla kolonlarēn basēn­ dayanēmlarēnda artma, su/baĵlayēcē oranēnēn 

artmasēyla ise kolonlarēn basēn­ dayanēmlarēnda azalma olduĵu belirlenmiĸtir. 

Akēĸkanlaĸtērēcē katkē malzemesinin oranēnēn artmasēyla kolonlarēn basēn­ 

dayanēmēnda azalma olduĵu ancak bu azalmanēn ­ok d¿ĸ¿k bir d¿zeyde olduĵu 

gºzlemlenmiĸtir. Derin karēĸtērma yºntemi ile iyileĸtirilmiĸ zeminlerin basēn­ 

dayanēmlarē i­in zeolitin enjeksiyon i­erisindeki ­imentoya ikame edilmesinin 

basēn­ dayanēmēnē d¿ĸ¿rd¿ĵ¿ ancak sēnēr ĸartlarē dikkate alēndēĵēnda uygun basēn­ 

dayanēmē deĵerlerinin elde edilebildiĵi belirlenmiĸtir. Daha ekonomik ve ­evre 

kirliliĵinin azaltēlmasē anlamēnda daha olumlu bir imalat yapēlabilmesi a­ēsēndan 

zeolitin faydalē olabileceĵi tespit edilmiĸtir. 
 

Anahtar Kelimeler: Derin karēĸtērma yºntemi, zeolit, klinoptilolit, serbest basēn­ 

dayanēmē, yanēt y¿zey yºntemi 

 

 

1. Giriĸ 

Geliĸmekte olan d¿nyada n¿fus artēĸēyla aynē doĵrultuda bina, kºpr¿, hastane, gibi m¿hendislik 

yapēlarēna olan ihtiya­ da artmaktadēr. Bu yapēlarēn inĸa edileceĵi zeminler de yapēnēn ºnemine 

gºre istenilen saĵlamlēkta olmalēdēr. Bu t¿r saĵlam zeminlerin ise ge­miĸte kullanēlmēĸ olmasē 

veya yapēnēn yapēlmasē gerekli olan konumda saĵlam zemin bulunmamasēndan dolayē yapēlar 

zayēf zemin ¿zerine inĸa edilmektedir. Bu durumda ise mevcut zemini iyileĸtirme ­alēĸmalarē 

yani zemin stabilizasyonu yapēlmaktadēr. Zemin stabilizasyonu, zeminin ¿styapē inĸasē i­in 

uygun olmadēĵē durumlarda ­eĸitli yºntemler kullanēlarak bu zemin ºzelliklerinin istenilen 

seviyelere getirilmesi olarak tanēmlanmaktadēr (Das, 1984). 

  

Zemin iyileĸtirme yºntemlerinden birisi 1960ôlē yēllarda geliĸtirilmeye baĸlanan g¿n¿m¿zde 

kullanēmē yaygēnlaĸmakta olan derin karēĸtērma yºntemidir. Bu yºntem 1960ôlardan beri 

d¿nyada uygulanmakta olup, 2006 yēlēnda TS-EN14679 numarasē ile T¿rk Standartlarēna 

girmiĸtir (Kēlē­, 2013). Zemin i­erisinde y¿ksek mod¿ll¿ kolonlar oluĸturulmasē prensibine 

dayanmaktadēr (Kēlē­, 2013). Derin karēĸtērma yºntemi, temel zemininin taĸēma g¿c¿n¿ 
artērmak, ge­irimsizlik ama­lē dayanma yapēlarē oluĸturmak ve problemli zeminlerin yerinde 

stabilizasyonunu yapmak amacēyla uygulanan zemin stabilizasyon yºntemidir (Wahidy, 2019). 

Bu yºntemin ­alēĸma prensibi ĸu ĸekilde ifade edilebilir; delici makina kolon koordinatēnda 

pozisyon alēr, karēĸtērēcē ĸaft zemini par­alayarak istenilen derinliĵe kadar indirilir, karēĸtērēcē 

ĸaft istenilen derinliĵe ulaĸtēktan sonra zemini karēĸtērarak yukarēya ­ekilir, istenilen derinliĵe 
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inme ve bu derinliĵe ulaĸtēktan sonra geri ­ekme evrelerinin birinde veya her ikisinde de 

­imento ĸerbeti verilerek zemin ile karēĸmasē saĵlanēr (Kēlē­, 2013). Bu yºntemle ­imento, silis 

dumanē, u­ucu k¿l, kire­ veya bentonit gibi malzemelerin zeminle karēĸtērēlmasē, zeminin 

ºzelliklerinin yumuĸak kaya gibi olmasēnē saĵlamaktadēr (Noori, 2019).  

 

Derin karēĸtērma yºnteminde kullanēlan enjeksiyon karēĸēmēna ­eĸitli katkē malzemesi (kire­, 

u­ucu k¿l, y¿ksek fērēn c¿rufu vs.) katēlarak ­imentonun yerine atēk ve daha ucuz maliyette olan 

malzemeler kullanēlarak ekonomi ve geri dºn¿ĸ¿me olumlu katkē saĵlanēr. Son yēllarda ºnemli 

bir end¿striyel hammadde durumuna gelen doĵal zeolitler, kirlilik kontrol¿, enerji, tarēm-

hayvancēlēk, maden-metal¿rji, inĸaat sektºr¿ gibi alanlarda kullanēlmaktadēr (G¿len ve ark., 

2012). Zeolitler, kafes yapēlarēnda al¿minyum, silis ve oksijen, gºzeneklerinde ise katyon ve su 

i­eren mikro gºzenekli kristal katēlardēr (G¿len ve ark., 2012). Zeolitler kristal yapēlarē ve 

kimyasal ºzellikleri nedeni ile g¿n¿m¿z end¿strisinin ºnemli hammaddeleri arasēnda yer alan 

­ok k¿­¿k gºzenekli yapēya sahip malzemedir (Kēlēn­arslan, 2008). Zeolitler gerek doĵal 

zeolitler gerekse sentetik zeolitler olarak ­ok geniĸ bilimsel ve teknolojik tabana sahiptir 

(Kēlēn­arslan, 2008). Kristal yapē ve kimyasal ºzellikleri dolayēsēyla molek¿ler elek, iyon 

deĵiĸtirici ve absorban alanlarda geniĸ kullanēma sahiptirler (Breck, 1974). Zeolitler inĸaat 

sektºr¿nde beton ve ­imento katkē maddesi, hafif agrega, boyutlandērēlmēĸ yapē taĸē vb. olarak 

kullanēlmaktadērlar (G¿len, 2012; Nas, 2015; G¿­l¿er, 2019).  

 

Bu ­alēĸma kapsamēnda hem kumlu hem de killi zemin i­in laboratuvar d¿zeyinde k¿­¿k ºl­ekli 

derin karēĸtērma kolonu numuneleri imal edilmiĸ olup bu kolonlara katkē malzemesi olarak 

klinoptilolit t¿r¿ doĵal zeolit katēlmēĸtēr. Yapēlan deneysel ­alēĸma kapsamēnda zeolitin, 

oluĸturulan k¿­¿k ºl­ekli derin karēĸtērma kolonlarē numunelerinin basēn­ dayanēmē ºzelliĵine 

olan etkisi araĸtērēlmēĸtēr.  

 

2. Materyal ve Yºntem 

 

2.1. Kullanēlan Malzemeler 

 

¢alēĸma kapsamēnda kullanēlan killi zemin Organize Sanayi Bºlgesiônde bulunan Konya Teknik 

¦niversitesi Kamp¿s arazisinden temin edilmiĸtir. Deneysel ­alēĸmada kullanēlan killi zemin 

i­in ASTM D4318 standartēna gºre yapēlan kēvam limitleri deney sonu­larēna gºre zeminin likit 

limit deĵeri %33 ve plastik limit deĵeri %22 olarak belirlenmiĸtir.  Killi zeminin deneylere 

hazērlanmasē aĸamasēnda su muhtevasē likit limit ile plastik limit deĵerleri arasēnda olmak ¿zere 

%25 olarak se­ilmiĸtir. TS 1900-1 Standartēna gºre killi zemin ¿zerinde piknometre deneyi 

uygulanmēĸ olup, zeminin tane yoĵunluĵu 2.64 g/cm
3
 olarak belirlenmiĸtir. 

¢alēĸmada kullanēlan kum zemin Konya / Eĵribayat bºlgesinden temin edilmiĸtir. Deneysel 

­alēĸma esnasēnda kullanēlan zemin i­erisine %5 oranēnda su eklenmiĸtir. Kum zeminin tane 

yoĵunluĵu 2.69 g/cm
3
 olarak belirlenmiĸtir (TS 1900-1). 

 

¢alēĸmada portland ­imentosu CEM I 42.5 R kullanēlmēĸtēr. Bu ­imento genel kullanēma 

uygundur. Hēzlē hidrate olur ve sertleĸir. Ķ­erisinde ­imentonun ana bileĸenlerinden C3S 

bulunup, bu bileĸenden dolayē kullanēlan ­imento malzemenin erken dayanēm kazanmasēnē 

saĵlar. Bu ­imentonun ºzellikleri aĸaĵēdaki tabloda verilmiĸtir (Tablo 1). 

 

Zeolitler alkali ve toprak alkali elementlerin kristal yapēya sahip sulu al¿minyum silikatlarēdēr 

(Kurt ve Arēk, 2015). 1756 yēlēnda Ķsve­li mineralog Fredrick Cronstedt tarafēndan 

keĸfedilmiĸtir. ¦lkemizde ise ilk defa 1971 yēlēnda Gºlpazarē-Gºyn¿k civarēnda zeolit 

oluĸumlarē gºzlemlenmiĸtir. Daha sonra Ankaranēn batēsēnda zeolit yataklarē bulunmuĸtur 

(Sarēkaya, 2006). Mineral t¿r¿ olarak 1750'lerden bu yana bilinmekle beraber kristal yapēlarē, x-
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ēĸēnlarē kērēnēmē, I.R. absorbsiyonu, n¿kleer manyetik rezonans, elektron spin rezonans gibi 

yºntemlerin geliĸtirilmesi sayesinde ancak 1930'larda ­ºz¿mlenebilmiĸtir (G¿len ve ark., 2012). 

Zeolitler bir­ok alanda kullanēlmakla birlikte inĸaat sektºr¿nde ­imento katkēsē, hafif agrega 

imalatē, ĸekillendirilmiĸ taĸlar gibi ama­larla kullanēlmaktadēr. Bu ­alēĸma kapsamēnda 

T¿rkiye/Balēkesir/Bigadi­ maden yataĵēndan elde edilen doĵal klinoptilolit t¿r¿ zeolit 

kullanēlmēĸtēr. ¢alēĸmada kullanēlan zeolitin tane yoĵunluĵu 2.39 g/cm
3
 olarak belirlenmiĸtir 

(TS 1900-1). 

 
Tablo 4. Portland ­imentosu CEM I 42.5Rônin fiziksel ºzellikleri (Azadi ve ark., 2017) 

Fiziksel ¥zellikler Portland ­imentosu CEM I 42.5R 

Blaine deĵeri (ºzg¿l y¿zey alanē) (m
2
/kg) 398 

Su ihtiyacē (%H2O) 27.6 

Priz s¿resi (dk)  

Priz baĸē 145 

Priz sonu 195 

Basēn­ dayanēmē (MPa)  

2 g¿nl¿k 28.6 

28 g¿nl¿k 53 

 

Deneysel ­alēĸmada CHRYSO Optima 100 marka s¿per akēĸkanlaĸtērēcē katkē maddesi 

kullanēlmēĸtēr. Bu katkē maddesi yeni nesil s¿per akēĸkanlaĸtērēcē olup, modifiye fosfonat esaslē 

bir akēĸkanlaĸtērēcē / su azaltēcēdēr. ¥zel olarak tasarlanmēĸ molek¿ler yapēya sahiptir. Bu katkē 

maddesi; her t¿rl¿ ­imento ¿retiminde, y¿ksek performanslē - ­ok y¿ksek performanslē beton 

¿retiminde ve iĸlenebilirlik s¿resi uzatēlmēĸ beton elde edilmesinde kullanēlmaktadēr. CHRYSO 

Optima 100 CHRYSO Optima 100, betonun uzun mesafelere pompalanmasē i­in ºzellikle 

uyarlanmēĸtēr. Bir­ok ­imento ­eĸidiyle uyumludur. Bundan dolayē da ­imento / katkē 

uyumsuzluĵuna ­ºz¿m getirir (CHRYSO Optima 100 Teknik Bilgi Fºy¿). 

 

2.2. Deneysel Tasarēm  

 

Yapēlacak olan k¿­¿k ºl­ekli deney tasarēmlarēnē oluĸturabilmek i­in Design Expert 11 yazēlēm 

programē yardēmēyla óYanēt Y¿zey Yºntemiô kullanēlmēĸtēr. Bu yºntem sayesinde araĸtērmaya 

uygun sayēda deney se­ilmiĸtir. 

 

Yanēt Y¿zey Yºntemi ilk olarak 1951 yēlēnda Box ve Wilson tarafēndan kimyasal reaksiyonlarēn 

istenilen d¿zeyde optimize edilebilmesi amacēyla geliĸtirilmiĸtir (¥zdikicierler ve Eren, 2016). 
Myers ve Montgomery (1995) yanēt y¿zey yºntemini, aĸamalarēn geliĸtirilmesi ve 

optimizasyonu i­in gerekli istatistiksel ve matematiksel tekniklerin bir arada kullanēldēĵē 

yºntem olarak ifade etmiĸlerdir. Yºntem, aĸamalarēn geliĸtirilmesi ve optimizasyonu i­in 

gerekli bir takēm istatistiksel ve matematiksel tekniklerin bir arada kullanēldēĵē bir yºntemdir 

(Eren, 2004). Yºntem genel ifadeyle 3 kademeden (eleme deneyleri, bºlge araĸtērmasē ve 

iĸlemin veya ¿r¿n¿n optimizasyonu) meydana gelmektedir. Eleme deneyleri, asēl deneylerin 

daha az ve daha verimli yapēlmasēnē saĵlamaktadēr. Ķkinci aĸama olan bºlge araĸtērmasēnēn 

amacē, eleme deneyleri ile belirlenen baĵēmsēz deĵiĸkenlerin sistemin yanētēnda oluĸturduklarē 

deĵerlerin, optimum noktaya yakēn sonu­lar verip vermediĵini belirlemektir. ¦­¿nc¿ aĸama, 

iĸlem optimum noktaya yaklaĸēldēĵēnda baĸlar. Ger­ek yanēt fonksiyonu optimum nokta 

etrafēnda ºnemli bir eĵrilik gºstermektedir. Bu eĵriliĵin tahminlenmesinde lineer olmayan 

modeller, genellikle ikinci dereceden polinomiyal modeller, ¿ssel modeller veya eksponensiyel 

modeller kullanēlēr. Uygun bir model elde edildikten sonra, bu model optimum noktanēn 

araĸtērēlmasēnda kullanēlēr (Ko­ ve Kaymak-Ertekin, 2009). Yanēt y¿zey yºntemi, s¿reci 

etkileyen parametreler arasēnda etkileĸim olup olmadēĵēnē, varsa hangi etkileĸimin daha baskēn 

olduĵunu, s¿recin hangi baĵēmsēz deĵiĸkene daha duyarlē olduĵunu belirleyebilen ve bu 
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avantajlarēndan dolayē da sēklēkla bir­ok alanda kullanēlabilen bir yºntemdir (T¿rkyēlmaz, 

2011). 

 

Bu ­alēĸma kapsamēnda uygulanacak bir deney tasarēm tablosunda 4 farklē parametre (­imento, 

zeolit, akēĸkanlaĸtērēcē katkē ve su/baĵlayēcē oranē) i­in 17 farklē deneyi i­eren bir tasarēm 

oluĸturulmuĸtur (Tablo 2). Islak yºntemle uygulanan derin karēĸtērma yºnteminde iyileĸtirilecek 

zeminin 1m
3
ô¿ne 100-500 kg ­imento enjekte edilirken kuru yºntemle uygulanan derin 

karēĸtērma yºnteminde 100-300 kg kadar ­imento enjekte edilir (Kaya, 2016). Bu sebeple 

­imento i­in %9-30 arasēnda sēnēr deĵeri se­ilmiĸtir. Sevim ve Okumuĸ (2011), doĵal zeolit ve 

silika dumanēnēn betonun ge­irimlilik ve dayanēm ºzelliklerine etkisini araĸtērdēĵē ­alēĸmasēnda 

doĵal zeolitin, mineral katkē olarak ­imentoya aĵērlēk­a %20 oranēnda yer deĵiĸtirilerek 

kullanēlabileceĵini gºstermiĸlerdir. Yazēcēoĵlu (2016), y¿ksek lisans tez ­alēĸmasēnda ­imento 

ve beton end¿strisinin s¿rd¿r¿lebilir ¿retiminde doĵal zeolitin puzolanik katkē malzemesi olarak 

kullanēlabilirliĵini incelemiĸtir. ¢alēĸmasē sonucunda, kullandēĵē her iki zeolit ­eĸidinin de 

(analsim ve klinoptilolit) katkēlē ­imento ve beton ¿retiminde yaklaĸēk %30 yer deĵiĸtirme 

oranēna kadar puzolanik katkē malzemesi olarak kullanēmēnēn m¿mk¿n olabileceĵini 

belirlemiĸtir. Yapēlan bu ­alēĸmalar dikkate alēndēĵēnda zeolit i­in sēnēr deĵerler %0-40 olarak 

belirlenmiĸtir. Bu y¿zdeler ­imento i­in, toplam kuru k¿tleye (zemin+­imento+zeolit) aĵērlēk­a 

ikame y¿zdesi ĸeklinde ve zeolit i­in ise ­imentoya aĵērlēk­a ikame y¿zdesi ĸeklinde 

olmaktadēr. Akēĸkanlaĸtērēcē katkē malzemesi ise genel uygulamaya yºnelik olmasē a­ēsēndan 

baĵlayēcē miktarēnēn (­imento+zeolit) %0,5 ï 4ô¿ oranēnda belirlenmiĸtir. Uygulamada, tipik 

su/baĵlayēcē oranē aralēĵē 0.8-1.5'dir (Wahidy, 2019). Bu baĵlamda hem akma kēvamēnēn uygun 

olmasē hem de uygulamaya yºnelik deĵerler olmasē a­ēsēndan su/baĵlayēcē oranē 0.9-2.5 

ĸeklinde se­ilmiĸtir. 

 
Tablo 2. Yanēt y¿zey yºntemine gºre oluĸturulan deney tasarēm tablosu 

Tasarēm 

No. 

¢imento 

(%) 

Zeolit 

(%)  

Akēĸkanlaĸtērēcē Katkē 

(%) 

Su/baĵlayēcē 

Oranē 

1 30.00 15.8 2.11 1.86 

2 24.33 0 0.50 1.31 

3 23.81 0 3.83 2.50 

4 9.00 29.00 0.50 1.31 

5 30.00 40.00 0.50 0.9 

6 9.42 17.34 2.30 1.83 

7 16.98 40.00 2.15 1.88 

8 9.00 40.00 4.00 0.90 

9 9.00 27.80 3.91 2.50 

10 30.00 40.00 4.00 2.50 

11 9.00 0 3.83 1.38 

12 22.62 26.00 4.00 1.47 

13 17.40 16.00 2.18 0.90 

14 22.62 26.00 4.00 1.47 

15 24.33 29.46 0.50 2.50 

16 30.00 0 4.00 0.90 

17 9.00 0 1.25 2.50 

 

2.3. Numunelerin Hazērlanmasē ve Serbest Basēn­ Deneyi 

 

Tablo 2ôde belirlenen tasarēm oranlarē dikkate alēnarak karēĸēmlar hazērlanmēĸtēr. K¿­¿k ºl­ekli 

tasarēmlarda zemin ve enjeksiyon malzemesi mikserle karēĸtērēlmēĸ ve ­apē 5 cm, boyu 10 cm 

olan PVC kalēplara dºk¿lm¿ĸt¿r. Her iki zemin tipi ve her tasarēm i­in 28 g¿nl¿k k¿r s¿resince 

numuneler k¿rlenmeye bērakēlmēĸtēr. K¿r s¿resi sonunda numune ­ēkarēcē ile numuneler 

­ēkarēlmēĸtēr ve numune y¿zeyleri d¿zeltilerek deneye hazēr hale getirilmiĸlerdir. Serbest Basēn­ 
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Deneyleri ASTM D2166/D2166M standartlarēna gºre uygulanmēĸtēr. Deneylerde y¿kleme hēzē 

0.5 mm/sn se­ilmiĸtir.  

 

3. Deneysel Sonu­lar ve Tartēĸma 

 

Yapēlan Serbest Basēn­ Deneyi sonu­larē Tablo 3ôte verilmiĸtir. Bu tablo incelendiĵinde killi 

zeminde ¿retilen tasarēmlarēn serbest basēn­ mukavemeti deĵerlerinin (qu) kumlu zeminlerin 

serbest basēn­ mukavemeti deĵerlerine gºre daha y¿ksek olduĵu gºr¿lmektedir. Bu durum killi 

zeminde derin karēĸtērma kolonu imalatēnēn kumlu zeminde kine gºre daha iyi sonu­lar 

verebileceĵini gºstermektedir. 

 
Tablo 3. K¿­¿k ºl­ekli Derin Karēĸtērma Kolonlarēnēn qu deĵerleri (kPa) 

Tasarēm No. Killi Zemin  Kumlu Zemin  

1 1352.30 764.73 

2 2420.23 1290.70 

3 1443.94 519.09 

4 897.97 266.98 

5 2154.09 1922.91 

6 977.19 323.11 

7 518.50 228.17 

8 1063.05 330.17 

9 453.11 108.55 

10 584.06 163.29 

11 620.51 731.90 

12 1014.70 552.92 

13 1733.82 1427.23 

14 1120.88 753.38 

15 262.46 163.76 

16 2723.40 2406.75 

17 682.42 148.31 

 

 

Serbest basēn­ dayanēmē deney sonu­larē Design Expert 11 programē yardēmē ile Yanēt Y¿zey 

Yºntemi kullanēlarak analiz edilmiĸ ve analiz sonucunda oluĸan R
2
, D¿zeltilmiĸ R

2
, Tahmin 

edilen R
2
, Hassasiyet deĵerleri Tablo 4ôte verilmiĸtir.  

 
Tablo 4. Yanēt Y¿zey Yºntemi analiz sonu­larē 

 Killi Zemin  Kumlu Zemin  

R
2
 0.8170 0.8446 

D¿zeltilmiĸ R
2
 0.7560 0.7928 

Tahmin edilen R
2
 0.6098 0.6341 

Hassasiyet 13.1590 14.4673 

 

Tablo 4 incelendiĵinde, iki zemin i­in de D¿zeltilmiĸ R
2
 ile Tahmin edilen R

2
 deĵerleri 

arasēndaki fark 0.2ôden k¿­¿kt¿r ve tasarēmēn makul bir uyum i­erisinde olduĵu 

anlaĸēlmaktadēr. Hassasiyet deĵerinin ise 4ôten b¿y¿k olmasē beklenmektedir. Tablo 4 
incelendiĵinde iki zemin i­in de bu deĵerin saĵlandēĵē ve tasarēmēn uyumlu olduĵu 

gºr¿lmektedir. 

 

Deneysel ­alēĸma aĸamasēnda kullanēlan malzemelerin ve su/baĵlayēcē oranēnēn, serbest basēn­ 

dayanēmēna etkisi yapēlan analizler sonucu belirlenmiĸ olup ķekil 1 ve ķekil 2ôde verilmiĸtir. 
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ķekil 1 ve ķekil 2 incelendiĵinde enjeksiyon karēĸēmē i­erisindeki ­imento miktarēnēn artēĸēyla 

daha ºnceki ­alēĸmalarē destekler nitelikte olarak serbest basēn­ dayanēmēnda s¿rekli artēĸ 

gºr¿lm¿ĸt¿r. 

 

Ancak ­imentoya ikame edilen zeolit miktarēnēn artmasē ile serbest basēn­ dayanēmēnda bir 

azalma gºr¿lm¿ĸ ve zeolitin serbest basēn­ dayanēmēna hem killi hem de kumlu zeminde 

olumsuz etki ettiĵi gºr¿lm¿ĸt¿r. 

 

Su/baĵlayēcē oranēnēn artmasē ile yine beklenildiĵi gibi serbest basēn­ dayanēmēnda ºnemli 

azalmalar gºzlemlenmiĸtir. Su/baĵlayēcē oranēnēn, enjeksiyonun pompalanmasēnē 

engellemeyecek kēvamda ve istenen hedef bir dayanēm elde edilmesi i­in belirli bir sēnēr 

deĵerde tutulmasē gerektiĵi sonucuna ulaĸēlmēĸtēr. 

 

 

 
ķekil 1. Deneysel ­alēĸma aĸamasēnda kullanēlan malzemelerin ve su/baĵlayēcē oranēnēn, serbest basēn­ 

dayanēmēna etkisi (Killi Zemin) 
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ķekil 2. Deneysel ­alēĸma aĸamasēnda kullanēlan malzemelerin ve su/baĵlayēcē oranēnēn, serbest basēn­ 

dayanēmēna etkisi (Kumlu Zemin) 

 

Akēĸkanlaĸtērēcē katkē malzemesi miktarēnēn enjeksiyon karēĸēmē i­erisinde artmasēyla 

dayanēmda azalmalar gºzlemlenmiĸtir; ancak bu azalma ­ok ºnemli olmamēĸtēr. Yani 

akēĸkanlaĸtērēcē katkē malzemesinin etkisi ­imento miktarē, zeolit miktarē ve su/baĵlayēcē oranēna 

gºre ­ok daha az olmuĸtur. Akēĸkanlaĸtērēcē katkē malzemesinin, derin karēĸtērma kolonu 

imalatēnda kullanēlan enjeksiyonun akēĸkanlēĵēnē artērmasē ve enjeksiyonun makineden 

pompalanmasēnē kolaylaĸtērmasēnēn yanē sēra dayanēmda ki azalmanēn ­ok az olmasē nedeniyle 

derin karēĸtērma yºnteminde kullanēmēnēn uygun olduĵu sonucuna varēlmēĸtēr. 

 

Zeolit miktarē sabitken ­imento miktarēnēn artmasēyla dayanēm artmakta ancak ­imento miktarē 

sabitken zeolit miktarēnēn artmasēyla dayanēm azalmaktadēr. Su/baĵlayēcē oranē sabitken ­imento 

miktarēnēn artmasēyla dayanēm artmakta ve ­imento miktarē sabitken su/baĵlayēcē oranēn 

artmasēyla dayanēm azalmaktadēr. Zeolit miktarē sabitken su/baĵlayēcē oranēnēn artmasēyla 

dayanēm azalmakta, su/baĵlayēcē oranē sabitken zeolit miktarēnēn artmasēyla dayanēm 

azalmaktadēr (ķekil 3 ve ķekil 4). 
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ķekil 3. ¢imento miktarē, zeolit miktarē ve su/baĵlayēcē oranēnēn birbirleri ile olan ikili etkileĸimleri (Killi 

Zemin) 

 

ķekil 5ôde killi zemin i­in ­imento miktarē, zeolit miktarē ve akēĸkanlaĸtērēcē katkē malzemesi 

miktarēnēn birbirleri ile etkileĸimi toplu olarak gºr¿lmektedir. Bu ĸekil incelendiĵinde ­imento 

miktarēnēn artmasēyla dayanēmēn arttēĵē, zeolit ve akēĸkanlaĸtērēcē katkē malzemesi miktarēnēn 

artmasēyla ise dayanēmēn azaldēĵē gºr¿lmektedir. Zeolit miktarē %0 olarak sabitken, 

akēĸkanlaĸtērēcē katkē malzemesi miktarē belirlenen minimum deĵer olan %0.5 olarak 

se­ildiĵinde ­imento miktarēnēn belirlenen minimum seviye olan %9ôdan, maksimum seviye 

olan %30ôa y¿kselmesiyle basēn­ dayanēmēnda %69ôluk bir artēĸ meydana gelmiĸtir. Yine zeolit 

miktarē %0 olarak sabitken akēĸkanlaĸtērēcē katkē malzemesi miktarē belirlenen maksimum 

seviye olan %4ôe y¿kseldiĵinde ise basēn­ dayanēmēndaki bu artēĸ %79 olmuĸtur. Bu durumda 

akēĸkanlaĸtērēcē katkē malzemesinin basēn­ dayanēmēna etkisinin ­ok az olduĵu sonucuna 

ulaĸēlmēĸtēr. Akēĸkanlaĸtērēcē katkē malzemesi miktarē %0.5 olarak sabitken, zeolit miktarē 

belirlenen minimum deĵer olan %0 olarak se­ildiĵinde ­imento miktarēnēn belirlenen minimum 

seviye olan %9ôdan, maksimum seviye olan %30ôa y¿kselmesiyle basēn­ dayanēmēnda %69ôluk 

bir artēĸ meydana gelmiĸtir. Yine akēĸkanlaĸtērēcē katkē malzemesi miktarē %0.5 olarak sabitken 

zeolit miktarē belirlenen maksimum seviye olan %40ôa y¿kseldiĵinde ise basēn­ dayanēmēndaki 

bu artēĸ %183 olmuĸtur. Ancak ķekil 5 incelendiĵinde zeolitin olmadēĵē durumda daha y¿ksek 

basēn­ dayanēmē deĵerleri elde edildiĵi belirlenmiĸtir. Bu durumda zeolitin ­imento yerine 

ikame edilmesi dayanēmē azaltērken, ikame oranē sabit tutulup ­imento miktarē arttērēldēĵēnda 

zeolitin dayanēm ¿zerindeki etkisi oransal olarak daha fazla olmaktadēr. 
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ķekil 4. ¢imento miktarē, zeolit miktarē ve su/baĵlayēcē oranēnēn birbirleri ile olan ikili etkileĸimleri 

(Kumlu Zemin) 
 

 
ķekil 5. ¢imento miktarē, zeolit miktarē ve akēĸkanlaĸtērēcē katkē miktarēnēn birbirleri ile olan ¿­l¿ 

etkileĸimleri (Killi Zemin) 
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ķekil 6. ¢imento miktarē, zeolit miktarē ve akēĸkanlaĸtērēcē katkē miktarēnēn birbirleri ile olan ¿­l¿ 

etkileĸimleri (Kumlu Zemin) 

 

ķekil 6ôda kumlu zemin i­in ­imento miktarē, zeolit miktarē ve akēĸkanlaĸtērēcē katkē malzemesi 

miktarēnēn birlikte etkileĸimi gºr¿lmektedir. Bu ĸekil incelendiĵinde ise yine ­imento miktarēnēn 

artmasēyla dayanēmēn arttēĵē, zeolit ve akēĸkanlaĸtērēcē katkē malzemesi miktarēnēn artmasēyla ise 

dayanēmēn azaldēĵē gºr¿lmektedir. ķekil 6 detaylē olarak incelendiĵinde zeolit miktarē %0 olarak 

sabitken, akēĸkanlaĸtērēcē katkē malzemesi miktarē belirlenen minimum deĵer olan %0.5 olarak 

se­ildiĵinde ­imento miktarēnēn belirlenen minimum seviye olan %9ôdan, maksimum seviye 

olan %30ôa y¿kselmesiyle basēn­ dayanēmēnda %69ôluk bir artēĸ meydana gelmiĸtir. Yine zeolit 

miktarē %0 olarak sabitken akēĸkanlaĸtērēcē katkē malzemesi miktarē belirlenen maksimum 

seviye olan %4ôe y¿kseldiĵinde ise basēn­ dayanēmēndaki bu artēĸ %70 olmuĸtur. Bu durumda 

akēĸkanlaĸtērēcē katkē malzemesinin basēn­ dayanēmēna etkisinin ­ok az olduĵu sonucuna 

ulaĸēlmēĸtēr. Ayrēca killi zeminde ¿retilen kolon numunelerine gºre de daha az etki ettiĵi 

sonucuna ulaĸēlmēĸtēr. Akēĸkanlaĸtērēcē katkē malzemesi miktarē %0.5 olarak sabitken, zeolit 

miktarē belirlenen minimum deĵer olan %0 olarak se­ildiĵinde ­imento miktarēnēn belirlenen 

minimum seviye olan %9ôdan, maksimum seviye olan %30ôa y¿kselmesiyle basēn­ 

dayanēmēnda %69ôluk bir artēĸ meydana gelmiĸtir. Yine akēĸkanlaĸtērēcē katkē malzemesi miktarē 

%0.5 olarak sabitken zeolit miktarē belirlenen maksimum seviye olan %40ôa y¿kseldiĵinde ise 

basēn­ dayanēmēndaki bu artēĸ %134 olmuĸtur. Ancak ķekil 5 incelendiĵinde zeolitin olmadēĵē 

durumda daha y¿ksek basēn­ dayanēmē deĵerleri elde edildiĵi belirlenmiĸtir. Bu durumda killi 

zeminde olduĵu gibi kumlu zeminde de zeolitin ­imento yerine ikame edilmesi dayanēmē 

azaltērken, ikame oranē sabit tutulup ­imento miktarē arttērēldēĵēnda zeolitin dayanēm ¿zerindeki 

etkisi oransal olarak daha fazla olmaktadēr. Ayrēca zeolitin, kumlu zeminde yine killi zeminde 

¿retilen kolon numunelerine gºre de daha az etki ettiĵi sonucuna ulaĸēlmēĸtēr. 

 

4. SONU¢LAR 

 

¢imento klinkeri ¿retim teknolojisi ekolojik olarak zararlē ve enerji t¿ketimi y¿ksektir. Doĵaya 

zararlē olan CO2, NO2 ve SO3 gibi gazlarēn portland klinkeri ¿retiminde y¿ksek miktarda ortaya 

­ēkmasē ve havaya yayēlmasē ­evreye b¿y¿k oranda zarar vermektedir (Yeĵinobalē ve ark., 

2000). K¿­¿k ºl­ekli derin karēĸtērma kolonu imalatēnda klinoptilolit t¿r¿ zeolit kullanēmēyla 

serbest basēn­ dayanēmēnda s¿rekli bir d¿ĸ¿ĸ gºzlemlenmiĸtir. Bu da bu t¿r zeolitin dayanēma 
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olumsuz etki ettiĵini ve y¿ksek dayanēm istenen derin karēĸtērma kolonu imalatlarēnda 

kullanēlmamasē gerektiĵini gºstermektedir. Islak derin karēĸtērma yºntemiyle iyileĸtirilen 

zeminin serbest basēn­ mukavemeti gran¿ler zeminlerde 500-5000 kPa, kohezyonlu zeminlerde 

ise 200-2000 kPa olmaktadēr (Kaya, 2016). Bu sebepten dolayē hedef bir dayanēm istenilen 

durumlarda (¥rneĵin; derin karēĸtērma kolonunun 1000 kPaôlēk bir serbest basēn­ mukavemetine 

sahip olmasēnēn yeterli olduĵu bir imalat) zeolit, ­imentonun yanēnda kullanēlarak daha 

ekonomik ve ekolojik olarak daha olumlu bir imalat ger­ekleĸtirilebileceĵi d¿ĸ¿n¿lmektedir. 

Bununla birlikte zeolitin dayanēma olan etkisinin yanēnda kolonun ge­irimliliĵi, s¿neklik 

kapasitesi gibi ºzelliklerine etkisi incelendiĵinde bu durum daha da ºnem kazanacaktēr. 
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Abstract:  The African continent, which has about 30% of the world's known mineral reserves, currently 

produces 40% of the world's gold, 60% of the cobalt and 90% of the platinum group metals. Artisanal 

(amateur, manual labor) gold mining is widespread in Africa and especially in Cameroon and South 

Cameroon region which is planned to be explored and local people are trying to operate these mines by 

traditional primitive methods. In this study, the general geological, stratigraphical and morphostructural 

features of the approximately 150 km
2
 area covering the Biwong Boulou-Mvangan Region has been 

evaluated.  

The study area is located in the Ntem Complex. The Ntem Complex has been subdivided into three units: 

Ntem, Nyong and Ayna. During the field studies more than 20 rock samples were collected from 

magmatic gneiss, green rocks (amphibole gneiss), Charnockite and quartzites in the study area.  

Morphostructurally, the study area presents a monotonous topography with comprise three 

morphological units, with elevation between 560 m and 900 meters. The topographical map and satellite 

images analysis reveals the limits of the exploited block. It forms on elliptical surface, oriented NE-SW as 

the regional foliation. This confirms that the drainage pattern of study area is under structural control. 

As a result of the studies carried out in the study area, The Archean metasedimentary, charnockite and 

migmatitic gneisses are located in the Biwong-Boulou Mangan region in the South of Cameroon. It is 

estimated that there is gold and uranium mineralization in the unit and more detailed studies are planned 

for this subject in the future. 
 

Keywords: Cameroon,  Mwangan, Biwong-Bulu, Gold, Uranium, 

Morphostructural  
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Abstract: In this presentation, the case of a mastocytoma in a 5-year-old golden-

breed male dog was described pathologically. The patient was brought to Selcuk 

University Veterinary Faculty animal hospital with various swellings that have 

been in the right gluteal region for about a year, and after the physical 

examination, the patient was extubated with mass surgery and brought to the 

pathology laboratory. The mass brought up macroscopically was observed to be 3 

x 3 x 4 cm in size, pale colour, and consistency. In histopathological examination, 

it was noted that the cells were sparse and separated from each other as a general 

view. Mast cells were round and oval and were of the same size. The nucleus is 

round and the cytoplasm boundaries are evident and it has been found to have 

large granules in the cytoplasm. This case was identified pathologically as a 

mastocytoma in a male dog of the golden breed and presented as a veterinary 

oncology contribution. 
 

Key words: mastocytoma, golden retriever, histopathology, oncology 

 

 

Introduction  

Mast cells originate from the immature hematopoietic stem cells of the bone marrow. Unlike 

other hematopoietic stem cells, mast cells continue to remain undifferentiated cells in the bone 

marrow. These cells are present in the bloodstream before differentiating into ripe mast cells of 

medley types within the connective tissue or mucosa. Ripe mast cells, on the other hand, 

continue to maintain their proliferative feature despite being completely differentiated. 

Fractionation of mucosal mast cells; It is formed by various interleukins free from T cells, 

encapsulating IL-3, IL 4, IL 9 and IL 10. Fractionation of mesenchymal mast cells is regulated 

by the stem cell factor or the c-kit (CD177 or stem cell factor)(Macfarlane, 2016 #487) excreted 

by the fibroblast and bone marrow (Meuten, 2016). Mast cells contain histamine, heparin, and 

serotonin and to see these granules, toluidine blue is applied in mature cells and PAS staining 

method is used in immature cells. Mast cells undergo proliferation in two events, the first being 

neoplastic and the second is reactive events (Erer ve Kēran, 2009). 

Mast cell tumours (MCTs) make up 16-21% of canine tumours that are very common in dogs. It 

is a malignant skin tumour that does not have any gender or age preference, seen less frequently 

in cats and other species (Hottendorf ve Nielsen, 1967; Bostock, 1986). MCTs are mainly 

sighted in mature animals, but there are amazing and unusual alternatives of proliferative 

illnesses of mast cells, called mastocytosis, which appear spontaneously regressing without any 

application. The mean age of dogs developing mast cell tumours is 9 years. There is a 

predisposition for MCTs in many races; Labrador, Boxers and Bulldogs, Golden Retrievers, 
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Boston Terriers, Pitbull Terriers are among the most affected breeds (Hottendorf ve Nielsen, 

1967; Meuten, 2016). MCTs can progress anywhere on the body. The incidence of MCT is 

higher in boxers, Boston and Staffordshire hind limbs, more tail in Rhodesian dogs, and head 

and tail in English setters (McNiel ve ark., 2006; White ve ark., 2011). Cutaneous MCTs are 

most often seen as a solitary lesion, they have a widely varying sight, from nodular rashes to 

common swelling or unremarkably to hairless, raised erythematous tumours. However, in some 

cases, more than one skin mass may occur at the same time. Reported in Boston Terriers, 

Boxers, Golden Retrievers and Pug dogs (Bostock, 1973; O'connell ve Thomson, 2013; Meuten, 

2016). The grand varies from some millimetres to large masses. Encapsulated, hairless, sole 

lesions lean to grow slowly. The vast majority of MCTs in animals happen only in the skin in 

nodules structure. Subcutaneous MCTs, on the other hand, should be discriminate from 

cutaneous MCTs in dogs because they have opposite biological actions (Meuten, 2016). 

Subcutaneous MCTs are found in the subcutis and converted by adipose tissue (Thompson ve 

ark., 2011). Subcutaneous MCTs are fixed anywhere in the subcutis, but the back, thorax, and 

legs are the most common areas that make up a large percentage of these tumours. They cause 

swelling on the skin, but they do not infiltrate the dermis and, rarely, they become ulcerated. 

Paraneoplastic symptoms associated with the release of heparin, histamine, and proteases are 

frequently encountered in mast cell tumours. While histamine h1 receptors are responsible for 

local bloating, erythema and itching, h2 receptors are responsible for gastrointestinal lesions 

(Meuten, 2016). 

Among the indication factors for mast cell tumours, the emergence of KIT expression patterns 

and internal tandem proliferation (ITD) mutations occurring in exon 11 of the c-kit are the main 

steps. In addition, there are cellular proliferation markers such as argyrophilic nucleolar 

organizer regions (AgNORs), Ki-67 and mitotic (Bostock ve ark., 1989; Webster ve ark., 2006; 

Romansik ve ark., 2007; Webster ve ark., 2007). The stem cell factor attaches to the 

transmembrane tyrosine kinase receptor KIT. Attaching of the ligand activates tyrosine kinase, 

causing to the phosphorylation of intracellular molecules, thus activating the signal pathways 

necessary for mast cell proliferation and differentiation. Recent studies have reported that c-kit 

mutations perform a role in dogs mast cell tumours at 20-30%. In addition, mutations in the 11 

exons of the c-kit tend to show more belligerent behaviour in the mast cell tumour (Meuten, 

2016). Ki-67 index and mean number of AgNOR per nucleus are markers of cell proliferation in 

dog MCTs associated with prognosis (Scase ve ark., 2006; Webster ve ark., 2007).  

Case History 

The patient was brought to the animal hospital of Selcuk University Faculty of Veterinary 

Medicine with various bulges in the right gluteal region for about a year. After the physical 

examination, the mass was extracted with surgical procedures and brought to the pathology 

laboratory. The mass brought in the macroscopic examination was observed to be 3 x 3 x 4 cm 

in size, pale colour, and hard consistency (Fig.2 A-B). After the tissue samples taken were fixed 

in 10% formol, routine tissue processing procedures were performed and examined under a light 

microscope after Hemotoxylin-Eosin staining (HxE). In histopathological examination, it was 

noted that the cells clustered in muscle tissue ranges (Fig.1 B-D-F). Mast cells were round and 

oval and almost the same size (Fig.1 D-E-H). The nucleus is round and the cytoplasm 

boundaries are evident. It has been found to have large granules in the cytoplasm. Intensive 

eosinophil granulocyte infiltrations were detected around neoplastic mast cells. Vasculitis 

formations accompanied by eosinophil granulocyte infiltration were identified (Fig.1 C-G). In 

addition, in Dominici staining, blue granules were noticed in the cytoplasm of neoplastic mast 

cells (Fig.1 I-J). 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

198  
Proceedings Book  

 

 

 

 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

199  
Proceedings Book  

 

 

 

Figure 1.A. General view of tumor cells, H&E, x100. B. Eosophilic granulocyte infiltration 

between tumor cells, H&E, x200. C. Eosinophil granulocyte infiltration and vasculitis general 

view, H&E, x100. D. General view of mast cells of the same size and shape, H&E, x400  E. 

Mast cells of the same size and shape(arrows), H&E, x400. F. Eososphil granulocyte infiltration 

(arrow), H&E, x400. G. Table of vasculitis characterized by eosinophil granulocyte infiltration 

(arrows), H&E, x400. H. Oval or round mast cell cells(arrows), H&E, x400.  I-J. Dyeing 

granules of mast cells(arrow), Dominici, x200.  

 

Figure 2.A.General view of the tumoral mass.  B. View of the sectional side of the tumoral 

mass. 

Discussion 

In this case, histopathologically, mast cells were round, oval and almost the same size. The 

nucleus was round and the cytoplasm borders were evident. It also had large granules in the 

cytoplasm. Intense eosinophil granulocyte infiltrations were detected around neoplastic mast 

cells. Vasculitis formations accompanied by eosinophil granulocyte infiltration were detected. 

Within the scope of these findings, it is thought that it is compatible with previous studies. 

(Thompson ve ark., 2011)(McNiel ve ark., 2006; White ve ark., 2011). 
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Conclusion 

As a result, dog mastocytomas are presented for the purpose of contributing to veterinary 

oncology since They are one of the most frequently diagnosed skin neoplasms in dogs and also 

have high incidence in many dog species. 
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ABSTRACT :  

Global DNA hypomethylation and local changes in the methylation levels of specific DNA loci 

occur during aging in mammals. The aging process causes a number of changes at the cellular 

and molecular levels, including changes in aging, telomere shortening, and gene expression. 

Epigenetic structuring also changes over a lifetime, indicating that epigenetic changes are an 

important component of the aging process. The most studied epigenetic marker is DNA 

methylation, the presence of methyl groups in CpG dinucleotides. The methylation levels of 

more than one CpG region show a strong relationship with the common age among individuals 

of the same species. Collectively, the methylation of such CpG regions was examined; 

"epigenetic clocks" can be used to estimate the biological age. In addition, inconsistency 

between epigenetic and chronological ages, all-cause death, and multiple age-related diseases 

can be predicted. Random changes in DNA methylation (epigenetic drift) can also affect the 

aging phenotype, causing accidental changes in gene expression and increasing transcription 

complexity between cells in the same tissue. DNA methylation level; Its strong age-related 

effects have been known since the 1960s. There are many literature on this subject. In 2011, 

with saliva samples; Steve Horvath, the DNA methylation of CpGs, has published its relevance 

for age. 

Strong evidence suggests that epigenetic systems contribute to life control in various organisms. 

Similar to other cell systems, epigenome tends to decay gradually due to genome damage, 

stressful agents and other aging factors. However, unlike mutations and many other signs of 

aging, age-related epigenetic changes can be returned to a "young" state, in whole or in part. In 

this study, healthy human aging throughout life is explained. The dynamics of DNA 

methylation and how interactions between genome, environment and epigenome affect aging 

rates are discussed. In addition, some important situations related to current and future studies 

are summarized with the effect of determining ñepigenetic ageò for human health. 

Key words: CpG Islets, Epigenetic Clock, Epigenetic Drift and Aging 
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Epigenetik Saatimiz ve Yaĸlanma Ķle Ķliĸkisinin Belirlenmesi 

 

 

Dr. Hale K¥KSOY  

Sel­uk ¦niversitesi Tēp Fak¿ltesi, Tēbbi Biyoloji A.D. 

 hkoksoy76@selcuk.edu.tr  

¥ZET:  

K¿resel DNA hipometilasyonu ve spesifik DNA lokuslarēnēn metilasyon seviyelerindeki lokal 

deĵiĸiklikler memelilerde yaĸlanma sērasēnda ortaya ­ēkar. Yaĸlanma s¿reci, yaĸlanma, telomer 

kēsalmasē ve gen ekspresyonundaki deĵiĸiklikleri i­eren h¿cresel ve molek¿ler seviyelerde bir 

dizi deĵiĸikliĵe yol a­maktadēr. Epigenetik yapēlanma da ºm¿r boyunca deĵiĸir, bu da 

epigenetik deĵiĸikliklerin yaĸlanma s¿recinin ºnemli bir bileĸeni olduĵunu gºsterir. En ­ok 

­alēĸēlan epigenetik iĸaret, CpG din¿kleotitlerinde metil gruplarēnēn varlēĵē olan DNA 

metilasyonudur. Birden fazla CpG bºlgesinin metilasyon seviyeleri, aynē t¿r¿n bireyleri 

arasēnda ortak yaĸ ile g¿­l¿ bir iliĸki gºsterir. Toplu olarak, bu t¿r CpG bºlgelerinin 

metilasyonu incelenip; biyolojik yaĸē tahmin etmek i­in "epigenetik saatler" kullanēlabilir. 

Ayrēca, epigenetik ve kronolojik yaĸlar arasēndaki tutarsēzlēk, t¿m nedenlere baĵlē ºl¿m ve 

­oklu yaĸa baĵlē hastalēklarē ºngºr¿lebilir. DNA metilasyonundaki (epigenetik s¿r¿klenme) 

rastgele deĵiĸiklikler, yaĸlanma fenotipini de etkileyerek gen ekspresyonunda yanlēĸlēkla 

deĵiĸikliklere neden olabilir ve aynē dokudaki h¿creler arasēndaki transkripsiyon karmaĸasēnē 

arttērēr. DNA metilasyon seviyesinin; yaĸa baĵlē olan g¿­l¿ etkileri 1960'lardan bu yana 

bilinmektedir. Bu konuda pek ­ok literat¿r bulunmaktadēr. 2011 yēlēnda t¿k¿r¿k ºrnekleriyle; 

Steve Horvath  CpGôlerin DNA metilasyonunun yaĸla ilgisini yayēnlamēĸtēr.  

G¿­l¿ kanētlar, epigenetik sistemlerin ­eĸitli organizmalarda yaĸam kontrol¿ne katkēda 

bulunduĵunu gºstermektedir. Diĵer h¿cre sistemlerine benzer ĸekilde, epigenom da genom 

hasarē, stresli ajanlar ve diĵer yaĸlanma faktºrleri nedeniyle kademeli olarak bozunmaya 

eĵilimlidir. Bununla birlikte, mutasyonlardan ve diĵer bir­ok yaĸlanma belirtisinden farklē 

olarak, yaĸa baĵlē epigenetik deĵiĸiklikler tamamen veya kēsmen "gen­" bir duruma geri 

dºnd¿r¿lebilir. Bu ­alēĸmada, yaĸam boyu saĵlēklē insan yaĸlanmasē anlatēlmēĸtēr. DNA 

metilasyonunun dinamiklerini ve genom, ­evre ve epigenom arasēndaki etkileĸimlerin yaĸlanma 

oranlarēnē nasēl etkilediĵini tartēĸēlmēĸtēr. Ayrēca, insan saĵlēĵē i­in ñepigenetik yaĸò 

belirlemenin etkisiyle mevcut ve gelecekteki ­alēĸmalara iliĸkin bazē ºnemli durumlar 

ºzetlenmiĸtir. 
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¥zet: Okul ºncesi, hayat boyu s¿recek beslenme alēĸkanlēklarēnēn kazanēldēĵē bir 

s¿re­tir. Okul ºncesinde saĵlēksēz beslenme alēĸkanlēklarē hem ­ocuklukta hem de 

yetiĸkinlikte saĵlēk sorunlarēnē ortaya ­ēkarēr. Bu saĵlēk sorunlarēndan biri de 

obezitedir. Saĵlēĵē etkileyecek ĸekilde v¿cut yaĵ oranēnēn artmasē olarak 

tanēmlanan obezite, besinlerle alēnan enerjinin harcanan enerjiyi aĸarak enerji 

dengesinin bozulmasēna dayanēr. Pozitif enerji dengesinin oluĸtuĵu obezitede v¿cut 

yaĵ oranēnēn normalin ¿zerine ­ēkmasēnēn nedeni, alēnan fazla enerjinin yaĵ olarak 

depolanmasēdēr. D¿nya ­apēnda bir problem haline gelen obezitenin prevalansē 

yetiĸkinlerdeki gibi ­ocuklarda da hēzla y¿kselmektedir. Obezite prevalansēnda 

gºr¿len bu deĵiĸim ¿zerinde pek ­ok faktºr etkilidir. Bunlardan en ºnemlileri 

arasēnda yanlēĸ beslenme alēĸkanlēklarē ve yetersiz fiziksel aktivite gelmektedir. 

Risk faktºrlerinden etkilenen obezite bir risk faktºr¿d¿r ve kendisiyle birlikte baĸka 

saĵlēk sorunlarēnēn oluĸmasēna zemin hazērlar. Ve ­ocuklarda karaciĵer 

yaĵlanmasē, hipertansiyon, dislipidemi, kalp damar hastalēklarē, diyabet, 

ortopedik, psikolojik  sorunlara neden olur. Obezite, tek baĸēna bir hastalēk 

olmaktan daha fazlasēdēr. Okul ºncesinde ortaya ­ēkan obezite, yetiĸkinlikte 

obeziteye yatkēnlēk oluĸturur. Bu nedenle ­ocuklara k¿­¿kl¿kten saĵlēklē beslenme 

alēĸkanlēklarēnēn kazandērēlmasē ve saĵlēklē beslenme ­evresinin oluĸturulmasē, 

saĵlēklē nesillerin geliĸmesi a­ēsēndan ºnemlidir. Bu ­alēĸmada, okul ºncesinde 

gºr¿len obezite ile ilgili literat¿r kaynaklarē derlenerek obezitenin ­ocuklarda 

ºnemli bir saĵlēk sorunu olduĵuna dikkat ­ekmek ama­lanmēĸtēr. 
 

Anahtar Kelimeler:okul ºncesi dºnem, obezite, beslenme, saĵlēk. 

 

 

Giriĸ 

3-6 yaĸ arasēndaki ­ocuklarēn dahil olduĵu okul ºncesi dºnemi; b¿y¿me ve geliĸmenin hēzlē 

olmasē, yaĸamēn tamamēnē etkileyecek alēĸkanlēklarēn kazanēlmasē nedeniyle ºnem verilmesi 

gereken kritik bir s¿reci oluĸturur (Gezgin, 2009: 29; Uluyurt, 2012: 8; T¦BER 2015: 105). Bu 

dºnem ­ocuklarēnda yetiĸkinlerde olduĵu gibi hēzla yayēlan saĵlēk sorunlarēndan biri obezitedir 

(Obezite Tanē ve Tedavi Kēlavuzu 2019: 12). Yaĸē ka­ olursa olsun her birey obeziteye 

yakalanma riski taĸēmakla birlikte obezitenin ortaya ­ēktēĵē yaĸa gºre (ºzellikle 5 yaĸ ºncesi ve 

15 yaĸ sonrasē) hastalēk daha tehlikeli boyutlara ulaĸabilmektedir (Yiĵit, 2011: 72). ¢ocuklarda 

obeziteye yakalanma riskini artēran pek ­ok etkenin varlēĵē ve obezitenin ­eĸitli saĵlēk 

sorunlarēnē da beraberinde getirmesi obezite tedavisini zorlaĸtērmaktadēr (Nazlēcan, 2008: 1). Bu 

nedenle obeziteye yakalanmadan k¿­¿k yaĸlardan itibaren obezitenin ºnlenmesi i­in gereken 

tedbirler alēnmalēdēr (Yiĵit, 2011: 72). Bu makalede, okul ºncesi dºnemde gºr¿len obezitenin; 

sēklēĵē, tanēsē, etkenleri, yol a­tēĵē saĵlēk sorunlarē, tedavisi, ºnlenmesi hakkēnda ilgili literat¿r 

kaynaklarē derlenerek obezitenin ­ocuklar i­in taĸēdēĵē ºneme dikkat ­ekmek ama­lanmēĸtēr. 
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Obezite 

 

Alēnan fazla enerjinin yaĵ olarak depolanēp v¿cut yaĵ oranēnēn normal sēnērē aĸmasē ile 

karakterize bir hastalēk olan obezite (Akbulut ve Rakēcēoĵlu, 2010: 35), DS¥ tarafēndan 

ñSaĵlēĵē bozacak ºl­¿de v¿cutta anormal veya aĸērē yaĵ birikmesiò olarak ifade edilmektedir 

(https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight). Saĵlēklē bir yaĸam 

s¿rmenin ºn¿ndeki en b¿y¿k engellerden olan obeziteye 

(https://hsgm.saglik.gov.tr/tr/obezite/obezite-nedir.html) DS¥, en tehlikeli hastalēklarēn ilk 10'u 

i­erisinde yer vermektedir (Altunkaynak ve ¥zbek, 2006: 138). 

 

Obezite Sēklēĵē 

 

¦lkelerin geliĸmiĸlik d¿zeyine bakēlmaksēzēn t¿m d¿nyayē etkisi altēna alan obezite, DS¥ 

tarafēndan 21. y¿zyēlēn en tehlikeli saĵlēk problemlerinden biri olarak deĵerlendirilmektedir 

(Aslan ve Atilla, 2002: 170; Sirimi ve Goulis, 2010: 299; Yanēkkerem ve Mutlu, 2012: 353). 

D¿nyada ve ¿lkemizde yapēlan ­alēĸmalar obezite prevalansēnēn sadece yetiĸkinlerde deĵil 

­ocuklarda da y¿kselme eĵiliminde olduĵunu gºstermektedir (Strauss ve Pollack, 2001: 2845; 

Kazma, 2013: 2, 47).  

 

DS¥ istatistikleri 2016'da 5 yaĸēndan k¿­¿k ­ocuklarēn yaklaĸēk 41 milyonunun aĸērē kilolu 

veya obez olduĵunu gºstermektedir. Yine DS¥ verilerine gºre Afrika kētasēnda 5 yaĸēndan 

k¿­¿k ­ocuklarēn sayēsē 2000 yēlēna kēyasla yaklaĸēk %50 oranēnda artēĸ gºsterirken, 2016'da 

aĸērē kilolu veya obez olan ­ocuklarēn tahmini %50'sinin Asya'da bulunduĵu ortaya konmuĸtur. 

Aynē zamanda 5-19 yaĸ arasēndaki ­ocuk ve ergenlerde 1975'te %4 iken 2016'da %18'e 

y¿kselen aĸērē kilo ve obezite prevalansē d¿nyada obezitenin geldiĵi tehlikeli boyutu gºzler 

ºn¿ne sermektedir (https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 

). 

ABD'de Kronik Hastalēklarē ¥nleme ve Kontrol Merkezi (CDC)'nin yayēnladēĵē verilere gºre 

2015 yēlēnda ABD'de yaĸlara gºre obezite prevalansē; 2-5 yaĸ arasēnda %13.9, 6-11 yaĸ arasēnda 

%18.4, 12-19 yaĸ arasēnda %20.6'dēr (Hales vd., 2017: 3).  

¦lkemizde de obezite prevalansēnēn araĸtērēldēĵē ­alēĸmalar mevcuttur. 2009 yēlēnda yapēlan 

T¿rkiyeôde Okul ¢aĵē ¢ocuklarēnda (6-10 yaĸ) B¿y¿menin Ķzlenmesi (TO¢BĶ) araĸtērmasēndan 

elde edilen verilere gºre ­ocuklarda obezite oranē %6.5, hafif ĸiĸmanlēk oranē %14.3't¿r (TO¢BĶ 

2011: 48). Yine ¿lkemizde 2012-2013 ºĵretim yēlēnda yapēlan T¿rkiye ¢ocukluk ¢aĵē (7-8 Yaĸ) 

ķiĸmanlēk Araĸtērmasē (COSI-TUR) sonucuna gºre ­ocuklarda hafif ĸiĸmanlēk (kiloluluk) oranē 

%14.2 iken obezite (ĸiĸman) oranē %8.3't¿r (COSI-TUR 2013: 76). 2016-2017 ºĵretim yēlēnda 

yapēlan T¿rkiye ¢ocukluk ¢aĵē (6-9 Yaĸ) ķiĸmanlēk Araĸtērmasē (COSI-TUR)'ndan elde edilen 

verilere gºre ise kilolu ­ocuklarēn oranē %14.6, ĸiĸman ­ocuklarēn oranē %9.9'dur (COSI-TUR 

2016: 129). 

2010 yēlēnda yapēlan TBSA'nēn verilerine gºre; 0-5 yaĸ gubunda obezite %8.5 (erkekte %10.1, 

kēzda %6.8), hafif ĸiĸmanlēk %17.9 (erkekte %17.8, kēzda %18.0) prevalansēna sahiptir (TBSA 

2010: 456). Aynē ­alēĸmanēn 6-10 yaĸ grubuna ait verileri ise ĸºylerdir: obezite %4.8 (erkekte 

%6.4, kēzda %3.0), hafif ĸiĸmanlēk %12.5 (erkekte %14.4, kēzda %10.3) prevalansēna sahiptir 

(TBSA 2010: 466).  

Obezitenin Deĵerlendirilmesi 

 

Obezitenin saptanmasēnda dikkate alēnan v¿cut yaĵ oranē (Balcē, 1996: 40), antropometrik ve 

laboratuar ºl­¿mlerden yararlanēlarak tespit edilir (¢ºmlek­i, 2011: 7). Antropometrik ve 

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://hsgm.saglik.gov.tr/tr/obezite/obezite-nedir.html
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
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laboratuar ºl­¿mlerine dayalē yºntemler Tablo 1'de verilmiĸtir (Pi-Sunyer vd., 1998: xxiii; 

Kºksal ve ¥zel, 2008: 13; ¢ºmlek­i, 2011: 7; ¥nal ve Adal, 2014: 41).  
 

Tablo5.Obezite ¥l­¿m Teknikleri 

Antropometrik ºl­¿mler Laboratuvar ºl­¿mler 

-BKI  

-V¿cut aĵērlēĵē ve boy uzunluĵu  

-Bel ­evresi 

-Bel/Kal­a oranē 

-Deri kēvrēm kalēnlēĵē 

-T¿m v¿cut nºtron aktivasyon analizi 

-Ķzotop ve kimyasal dil¿syon yºntemi (toplam 

v¿cut suyu ve toplam v¿cut potasyumunun 

ºl­¿lmesi)  

-Radyolojik Gºr¿nt¿leme yºntemleri 

(Ultrasonografi (USG), bilgisayarlē tomografi 

(CT), manyetik rezonans (MRI), dual enerji x-

ēĸēnē absorpsiyometresi (DEXA), dual foton 

absorpsiyometre (DPA) 

-Su altē ºl­¿m¿ ve pletismografik yºntem 

(V¿cut yoĵunluĵu ve hacminin ºl­¿lmesi) 

-Ķletkenlik-v¿cudun biyoelektrikel iletkenliĵinin 

saptanmasē (total v¿cut elektriksel ge­irgenlik-

TOBEC), biyoelektrik impedans analizi (BĶA) 

 

Laboratuar ºl­¿mlerle doĵrudan belirlenen v¿cut yaĵ oranē, antropometrik ºl­¿mlerle dolaylē 

olarak belirlenir  (Kºksal ve ¥zel, 2008: 13, 14). V¿cut yaĵēnē doĵrudan ºl­en yºntemler 

obezite tanēsēnda daha doĵru sonu­lara ulaĸtērmasēna raĵmen uygulamadaki zorluk, masraflē 

olmasē, pratik olmamasē gibi nedenlerle tercih edilmemektedir (Ķskender vd., 2014: 13; Obezite 

Tanē ve Tedavi Kēlavuzu 2019: 23). ¥zellikle ­ocuklarda obezitenin saptanmasēnda pratikte 

kullanēmē kolay olan yºntemler tercih edilmelidir (Kºksal ve ¥zel, 2008: 12). Bu anlamda en 

­ok bilinen ve yaygēn olarak kullanēlan yºntem BKI ºl­¿m¿d¿r (Saĵlēk Teknolojisi 

Deĵerlendirme Baĸkanlēĵē, STD 2014: 21; Mercanlēgil, 2008: 7). BKI, v¿cut aĵērlēĵēnēn (kg) 

boy uzunluĵunun (m) karesine oranēnē ifade eder (BKI=Aĵērlēk (kg) / [Boy (m)]
2
) 

(https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight).  

 

BKI her yaĸ grubu i­in aynē form¿lle hesaplanmakla birlikte deĵerlendirme bakēmēndan farklēlēk 

gºsterir. B¿y¿me ­aĵēndaki ­ocuklarda aĵērlēĵēn boya gºre daha hēzlē artēĸ gºsterebileceĵi 

dikkate alēnarak yaĸa ve cinsiyete gºre belirlenen BKI persentil veya z skoru deĵerlerini i­eren 

tablolardan yararlanēlmalēdēr (Serter, 2003: 8). 0-19 yaĸ arasēndaki ­ocuk ve ergenlerde ulaĸēlan 

BKI deĵeri yaĸa ve cinsiyete gºre d¿zenlenen persentil veya z skoru tablolarē ile karĸēlaĸtērēlēr. 

DS¥ 2006'da 0-5 yaĸ arasēndaki ­ocuklar i­in, 2007'de ise 5-19 yaĸ arasēndaki ­ocuklar ve 

ergenler i­in b¿y¿me referans deĵerlerini belirleyerek fazla kiloluluk ve obezite tanēsē i­in 

kullanēlabilecek persentil ve z skoru tablolarē oluĸturmuĸtur. Bu tablolara gºre BKI-persentil 

deĵeri; Ó85.-᾽97.persentil aralēĵēnda ise fazla kilolu, Ó97. persentil ise obez olarak belirlenir. 

BKI- Z skoru (SD) deĵeri; 1.01-2.00 SD aralēĵēnda ise fazla kilolu, ι+2.00 SD ise obez olarak 

belirlenir (http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-

lifestyle/body-mass-index-bmi, 

https://www.who.int/growthref/who2007_bmi_for_age_field/en/, 

https://www.who.int/childgrowth/standards/sft_bfa_girls_p/en/) 

 

Toplumlar arasēndaki farklēlēklar nedeniyle ­ocuklarēn kendi ¿lkelerinin b¿y¿me standartlarēna 

gºre deĵerlendirilmeleri daha uygundur (Neyzi vd., 2008: 2). Bu doĵrultuda 2008'de T¿rkiye'de 

­ocuklarēn b¿y¿melerinin deĵerlendirilmesinde kullanēlabilecek g¿ncel referans deĵerlerini 

saptamak amacēyla Neyzi ve arkadaĸlarē tarafēndan bir ­alēĸma yapēlmēĸtēr (Neyzi vd., 2008: 1). 

¢alēĸma neticesinde, 0-18 yaĸ arasēndaki ­ocuk ve ergenler i­in cinsiyete gºre BKI persentil 

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.who.int/growthref/who2007_bmi_for_age_field/en/
https://www.who.int/childgrowth/standards/sft_bfa_girls_p/en/
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deĵerleri belirlenmiĸtir. Bu deĵerlere gºre BKI Ó85.-᾽95. persentil aralēĵēnda ise fazla kilolu, 

Ó95. persentil ise obez tanēsē konulur (Neyzi vd., 2008: 5).  

 

Obezite Risk Faktºrleri 

 

¢ocuklarda obezitenin risk faktºrleri arasēnda; genetik yatkēnlēk, yaĸ, ērk, anne karnēndaki 

yaĸam, fiziksel aktivite azlēĵē, beslenme, aile (sosyoekonomik d¿zey, beslenme alēĸkanlēklarē, 

eĵitim d¿zeyi, obezite vb.), psikolojik, hormonal ve metabolik bozukluklar yer almaktadēr 

(Aslan ve Atilla, 2002: 169; Ķnal ve Canbulat, 2013: 28; ¥nder, 2011: 11; Erdem, 2013: 12; 

Birinci basamak hekimler Ķ­in Obezite ile M¿cadele El Kitabē, 2013 : 23; Kºksal ve ¥zel, 2008: 

9). 

 

Genetik yatkēnlēk (kalētēm): Ebeveynlerde gºr¿len obezitenin ­ocuklardaki obezite riskini 

artērmasē, genetik faktºrlerin obezite etiyolojisinde rol oynayabileceĵini gºstermektedir. 

¢ocuklarēn obeziteye yatkēnlēĵē, anne ve babasē obez olanlarda %80, anne ve babasēndan sadece 

biri obez olanlarda %40 iken anne ve babasē obez olmayanlarda %7 olarak belirlenmiĸtir 

(Tezcan, 2009: 9; Hamurcu, 2014: 13). Yapēlan ­alēĸmalarda ailesinde obezite tanēlē bireylerin 

bulunduĵu ­ocuk ve ergenlerin obeziteye yakalanma riskinin daha y¿ksek olduĵu saptanmēĸtēr 

ve bu durum ¿zerinde genetik faktºrlerin yanēnda ­evresel faktºrlerin de etkili olduĵuna dikkat 

­ekilmiĸtir (ķimĸek vd., 2005: 164; Tola vd., 2008: 101). Kalētēmēn obezite ¿zerindeki etkisinin 

araĸtērēldēĵē ­alēĸmalarda v¿cut aĵērlēĵē kontrol¿n¿n saĵlanmasēna yardēmcē olan bazē genler (fat, 

ob, agouti, db, tub geni) tespit edilmiĸtir. Leptin (tokluk hormonu) sentezini d¿zenleyerek iĸtahē 

azalttēĵē belirlenen ob genidir (Babaoĵlu ve Hatun, 2002: 9). ob geni olmayan farelerin fazla 

miktarda yemelerine raĵmen doymadēklarē ve buna baĵlē olarak kilo aldēklarē gºzlenmiĸtir 

(Altunkaynak ve ¥zbek, 2006: 139). 

 

Yaĸ: Yaĸayan her birey yaĸē ka­ olursa olsun obeziteye yakalanma riski taĸēmakla beraber yaĵ 

depolanmasēnēn hēz kazanarak obezite riskinin arttēĵē bazē dºnemler vardēr. Bunlar; 0-1 yaĸ 

arasē, 5-6 yaĸ arasē ve adºlesan dºnemidir (Yiĵit, 2011: 72). 

Irk: Her toplumun kendine ºzg¿ olan beslenme k¿lt¿r¿ nedeniyle toplumlar arasē farklēlēklar 

gºsteren beslenme ĸekli, ºzelliklerine baĵlē olarak obezite i­in risk oluĸturabilmektedir (Aslan 

ve Attila, 2002 : 169; Ersoy ve ¢akēr, 2007: 111). 

 

Sedanter yaĸam: Uzun s¿re televizyon izlemenin getirdiĵi hareketsizlik ­ocuklarē obeziteye 

s¿r¿kleyen faktºrlerdendir (Kimm vd., 1996: 273). Yapēlan ­alēĸmalar sonucunda televizyon ve 

bilgisayar baĸēnda g¿nde 4 saatten fazla zaman ge­iren ­ocuklarda obezite gºr¿lme sēklēĵēnēn 

daha y¿ksek olduĵu tespit edilmiĸtir (Savaĸhan vd., 2015: 18). Televizyonun fiziksel aktiviteyi 

kēsētlamasēnēn yanēnda reklam, dizi, film, ­izgi film gibi yayēnlarda gºsterilen yiyecek ve 

i­eceklerin  ­ocuklarēn besin se­imlerini etkileyerek obeziteye yol a­abileceĵi belirtilmektedir 

(Tokgºz 2009: 103).  

 

Beslenme: Hayatēn her dºneminde ºnem taĸēyan beslenme ĸekli obeziteye neden olabilen g¿­l¿ 

bir etkendir. Bebeklik dºneminde anne s¿t¿ alma s¿resi, ek gēdalara baĸlama zamanē, ek 

gēdalarēn t¿r¿ ve miktarē obezitenin ortaya ­ēkmasēnda rol oynamaktadēr. Anne s¿t¿ almayan 

­ocuklarēn erken yaĸlarda ve yetiĸkinlik dºneminde obeziteye yakalanma riskinin daha y¿ksek 

olduĵu saptanmēĸtēr (Erg¿l ve Kalkēm, 2011: 224; Beĸikci, 2010: 83). Ev i­inde bir arada 

yaĸanēlan ebeveynler ­ocuklar i­in rol model niteliĵi taĸēdēĵēndan ebeveynlerin gºsterdiĵi 

saĵlēksēz beslenme alēĸkanlēklarēnēn ­ocuĵa ge­mesiyle ­ocuĵun obeziteye yakalanma riski 

y¿kselir (Merdol, 2008: 9; Kºksal ve ¥zel, 2008: 11). G¿n¿m¿zde annelerin de iĸ hayatēna 

girmesinin yaygēnlaĸmasē ile evde hazērlanan yemekler yerini ĸeker, yaĵ ve enerji i­eriĵi 

y¿ksek, kolayca ulaĸēlarak hēzlēca t¿ketilebilen besinlere (pizza, sandvi­, patates kēzartmasē, 
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hamburger, tost vb.) bērakmēĸtēr. Bu ĸekilde deĵiĸen beslenme tarzē obezite i­in risk 

oluĸturmaktadēr (Yavuz ve Tontuĸ, 2013: 70; Adēyaman, 2015: 3; Savaĸhan vd., 2015: 15; 

Aslan ve Atilla, 2002: 169). Yapēlan bir ­alēĸmada ºĵ¿n aralarēnda abur-cubur t¿ketme 

alēĸkanlēĵē olan ­ocuklarda obezitenin daha sēk gºr¿ld¿ĵ¿, tost, hamburger gibi hazēr yiyecek 

alēĸkanlēĵē daha fazla olan ­ocuklarda obezite prevalansēnēn daha y¿ksek olduĵu belirtilmektedir 

(Savaĸhan vd., 2015: 17, 18). ¥ĵ¿n atlayarak g¿n i­erisinde bir veya iki ºĵ¿n beslenme ve hēzlē 

yeme alēĸkanlēĵē obeziteye eĵilimi artērēr (¦nver, 1975: 19). Obezite i­in en temel risk unsuru 

ihtiya­tan fazla, aĸērē besin t¿ketimidir (¥nc¿, 2009: 15). Yapēlan ­alēĸmalarda obez bireylerin 

g¿n i­erisindeki kalori alēmlarēnēn ve yaĵ t¿ketimlerinin daha fazla olduĵu gºsterilmiĸtir 

(Topbaĸ vd., 2000: 64). 

 

Sosyoekonomik d¿zey: Ailenin gelir durumundan etkilenen besin se­imi, aile bireylerinin 

beslenme alēĸkanlēklarēnē ĸekillendirmektedir. Sosyoekonomik durum ile besin se­imi 

arasēndaki iliĸki ­eĸitli ­alēĸmalarda incelenmiĸtir. ¢alēĸmalarēn neticesinde sosyoekonomik 

d¿zeyin y¿kselmesine baĵlē olarak sebze, meyve ve tahēl t¿ketiminin azalērken; ĸeker, yaĵ ve 

hayvansal kºkenli besinlerin t¿ketiminin arttēĵē bulunmuĸtur (Du, Mroz, Zhai, ve Popkin 2004: 

1509; Bermudez ve Tucker 2003: 90). Aynē zamanda ihtiya­tan fazla besin t¿ketimine de yol 

a­abilen y¿ksek sosyoekonomik d¿zey obezite i­in risk oluĸturmaktadēr (Baysal, 2003: 66).  

 

Psikolojik faktºrler: ¢ocuklarda gºr¿len depresyon, ºzg¿ven eksikliĵi, yaĸētlarēyla iletiĸim 

kurmaktan uzak durma, anksiyete, kendini yalnēz hissetme, i­e kapanēklēk gibi psikolojik 

problemler obezite ile karĸēlēklē etkileĸim i­indedir (Diĸ­igil, 2007: 94). ¢ocukken yaĸanan 

psikolojik travmalar da obezite i­in risk oluĸturmaktadēr (Mutlu, 2015: 48). ¢ocuĵu psikolojik 

anlamda etkileyen anne, baba ve ­ocuk arasēndaki iliĸkilerin bozulmasē ile ev ortamēnda 

yaĸanan huzursuzluklar ­ocuĵu fazla yeme davranēĸēna s¿r¿kleyebilir (Y¿ce, 2007: 12).  

 

Hastalēklar: Carpenter sendromu, Down sendromu, Prader-Willi sendromu gibi genetik 

hastalēklar ve endokrin sistemi etkileyen hastalēklar (cushing sendromu, b¿y¿me hormonu 

eksikliĵi, hipotiroidi gibi) obezite riskini artērabilir (Birinci Basamak Saĵlēk Kurumlarē Ķ­in 

Obezite Ve Diyabet Klinik Rehberi, 2017: 64). 

 

Obezitenin ortaya ­ēkmasēndaki en temel neden enerji dengesinin bozulmasē olduĵu i­in enerji 

dengesinin bozulmasēnda rol oynayan faktºrler aynē zamanda obezite i­in de risk 

oluĸturmaktadēr (G¿ltekin vd., 2004: 77). Enerji dengesinin saĵlanmasēyla gºrevli beyin 

merkezi hipotalamustur. Leptin, ghrelin gibi bazē hormonlar v¿cut yaĵ depolarē hakkēnda 

merkezi sinir sistemine (hipotalamus) bilgi aktarmaktadēr. Bu nedenle enerji dengesinin 

kurulmasēnda gºrev olan merkezlerde, hormonlarda meydana gelebilecek bozukluklar obeziteye 

zemin hazērlayabilir (Birinci basamak hekimler i­in obezite ile m¿cadele el kitabē, 2013: 22).  

 

Fetal geliĸme geriliĵi, kadēnēn hamileyken sigara i­mesi, uyku kalitesinin bozulmasē (kēsa uyku 

s¿resi) da obezite i­in risk oluĸturan diĵer durumlardēr (Birinci Basamak Saĵlēk Kurumlarē Ķ­in 

Obezite Ve Diyabet Klinik Rehberi, 2017: 63). 

 

 

Obeziteye Eĸlik Eden Saĵlēk Sorunlarē 

T¿m d¿nyada hēzla yayēlmasē nedeniyle obezitenin, yol a­tēĵē saĵlēk sorunlarēnēn prevalansēnda 

da artēĸ olmasē ka­ēnēlmazdēr (Kalan ve Yeĸil 2010: 79).  

Obezite hem tek baĸēna hem de yanēnda getirdiĵi saĵlēk sorunlarē ile sadece yetiĸkinlerin deĵil 

­ocuklarēn da yaĸam kalitesini olumsuz yºnde etkilemektedir. Tip 2 diyabet, dislipidemi, alkolik 

olmayan karaciĵer yaĵlanmasē, hipertansiyon, obstr¿ktif uyku apnesi, metabolik sendrom, sol 
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ventrik¿ler hipertrofi, kalp damar hastalēklarē, ortopedik ve psikolojik sorunlar ­ocuklarda 

obezite kaynaklē ortaya ­ēkabilecek durumlardandēr (Sorof ve Daniels, 2002: 441; Nazlēcan, 

2008: 1; Menteĸ vd., 2011: 965; Yēlmaz, 2015: 13).  

Olumsuz etkisini deri ¿zerinde de gºsteren obezitede, karēn ve kal­ada biriken fazla yaĵ deride 

­atlamalara neden olurken deri altē yaĵ dokusunun artmasē ile deri enfeksiyonlarē ortaya 

­ēkabilir (Kºksal ve ¥zel, 2008: 12). Obezite ­¿r¿k, diĸ kaybē gibi ­eĸitli aĵēz ve diĸ eti 

hastalēklarēnē da tetikler (Kºse vd., 2012: 317). 

 

Pulmoner, gastrointestinal, endokrin, kas iskelet, kalp damar gibi ­oĵu v¿cut sistemini etkileyen 

obezite psikolojik a­ēdan da ­ocuklarē etkiler (Serter, 2003: 45; ¥nc¿, 2009: 41). Yapēlan 

­alēĸmalarda obez ­ocuklarēn ve gen­lerin depresyon, ºzg¿ven eksikliĵi, i­e kapanēklēk, 

anksiyete, dēĸlanma duygusu gibi psikolojik sorunlara yakalanma riski taĸēdēklarē gºsterilmiĸtir 

(Deckelbaum ve Williams, 2001: 241; Chung vd., 2015: 1).  

 

 

Obezite Tedavisinde Genel Prensipler 

 

Obezite, tedavisinin y¿zde y¿z gerekli olduĵu ciddi bir sorundur. D¿nya ­apēnda hēzla yayēlan 

obezitenin etkisi altēna giren bireyler i­in yapēlmasē gereken zaman kaybetmeden tedaviye 

baĸlamaktēr (T¿rkiye Obezite (ĸiĸmanlēk) Ķle M¿cadele Ve Kontrol Programē 2010-2014: 15; 

Demir, 2016: 7). Tedavi edilmeyen obezitenin v¿cudumuzdaki ­oĵu sistem ¿zerinde olumsuz 

etkileri vardēr (Koroner Kalp Hastalēĵē Korunma ve Tedavi Kēlavuzu 2002). ¥zellikle ilerleyen 

yaĸlarda obezitenin sebep olabileceĵi ­eĸitli saĵlēk sorunlarēndan korunma bakēmēndan 

­ocuklarda erken baĸlanan tedavinin ºnemi b¿y¿kt¿r (Demir, 2016: 7). 

 

Obezite tedavisinin temeli kilo kaybēna dayanmaktadēr ancak ­ocuklarda durum yaĸlara gºre 

deĵiĸiklik gºstermektedir. Motor geliĸim geriliĵi olmayan 2 yaĸēndan k¿­¿k ­ocuklarda kilo 

verme ama­lanmamalēdēr. 2-7 yaĸ arasēnda kilonun muhafazasē ama­lanmakla birlikte ­ok hēzlē 

kilo alan ya da ailesinde obezlerin olduĵu ­ocuklarda ayda maksimum 0.5 kg aĵērlēk kaybē 

saĵlanmalēdēr. 7 yaĸēndan b¿y¿k ­ocuklarda ise aĵērlēk kaybēnēn haftada 0.5-1 kg olmasē 

ama­lanmalēdēr (Birinci Basamaĵa Yºnelik Tanē ve Tedavi Rehberleri, 2003: 278, 279).  

 

Obezitenin tedavisi i­in baĸvurulan metotlar; beslenme (diyet) tedavisi, davranēĸ deĵiĸikliĵi 

tedavisi, fiziksel aktivitenin artērēlmasē, farmakolojik tedavi ve cerrahi tedavidir (Baĸt¿rk, 2015: 

8). Obezitenin cerrahi olarak tedavi edilmesi i­in bazē ĸartlarēn saĵlanmasē gerekir. Bu ĸartlardan 

birisi de 18-60 yaĸ aralēĵēnda olmaktēr. Yani ­ocuklarda cerrahi tedavi uygun deĵildir (¢elik, 

2011: 16). Aynē ĸekilde ila­ tedavisi de ­ocuklarda tercih edilen bir yºntem deĵildir. Yaĵ 

emilimini %30 civarēnda d¿ĸ¿ren orlistat, kilo vermek amacēyla FDA'nēn 12-16 yaĸ arasēnda  

kullanēlmasēna onay verdiĵi tek ila­ olma ºzelliĵi taĸēr (Sherafat-Kazemzadeh vd., 2013: 3; 

Erdem, 2017: 19). Beslenme tedavisinin yanēnda davranēĸ deĵiĸikliĵi tedavisi ve fiziksel 

aktivitenin artērēlmasē ­ocuklar i­in en uygun obezite tedavi se­enekleridir (Mercanlēgil, 2008: 

9, 10). 

Beslenme (diyet) tedavisi: ¢ocuĵun yaĸēna uygun almasē gereken besin ºgelerini i­eren yeterli 

ve dengeli bir beslenme d¿zeni oluĸturulmalēdēr. Sebze, meyve gibi saĵlēklē yiyeceklerin 

t¿ketimi artērēlmalē. Fazla gēda kēsētlamasēndan ka­ēnarak enerji, ĸeker, yaĵ i­eriĵi y¿ksek 

besinlerin t¿ketimi sēnērlandērēlmalē. Sudan yana yapēlmasē gereken i­ecek tercihlerinde 

ºzellikle asitli, y¿ksek ĸeker i­eriĵi olan i­eceklerden ka­ēnēlmalēdēr (Batch ve Baur, 2005: 

133). 
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Davranēĸ deĵiĸikliĵi tedavisi: Beslenme tedavisi ve fiziksel aktivite birlikte uygulanmaktadēr 

(Eker ve ķahin, 2002: 249). Yeme arzusundan uzaklaĸarak daha az besin t¿ketmeye yºnelik 

davranēĸlarēn ve fiziksel aktivite ile ilgili olumlu davranēĸlarēn kazanēldēĵē bºylece v¿cut aĵērlēĵē 

kontrol¿n¿n saĵlandēĵē tedavi ĸeklidir (¢elik, 2011: 15). Kazanēlan davranēĸlarēn kalēcē olup 

yaĸam bi­imi haline gelmesinde aile, akrabalar, arkadaĸlar, ºĵretmenler, saĵlēk ­alēĸanlarē 

etkilidir (Kºksal ve ¥zel, 2008: 16). ¥zellikle ailenin tedaviye dahil olarak ­ocuĵa yardēmcē 

olmasē gerekir. Bu nedenle aileyi i­ine alacak ĸekilde davranēĸ deĵiĸiklikleri yapēlmalēdēr. 

¢alēĸmalarda fiziksel aktivite ve beslenme alēĸkanlēĵē ¿zerinde yapēlan deĵiĸikliklerin kilo 

kaybēnda etkili olduĵu saptanmēĸtēr (Batch ve Baur, 2005: 133). 

 

Fiziksel aktivitenin artērēlmasē: Obezler fazla kilolarē sebebiyle az hareket etmeye meyillidir 

(Ersoy ve ¢akēr, 2007: 113). Ancak harcanan enerjinin artērēlmasēnda fiziksel aktivite gereklidir 

(Serter, 2003: 94). Bu ama­la ­ocuklar bisiklet s¿rme, kēsa mesafelerde ara­ kullanma yerine 

y¿r¿me, y¿zme gibi kendileri i­in en uygun aktivitelere teĸvik edilmelidir (Batch ve Baur, 2005: 

133; Kºksal ve ¥zel, 2008: 16).  

 

Kompleks bir hastalēk olan obezitenin tedavisinde hekim, diyetisyen, fizyoterapist, psikolog gibi 

alanēnda uzman kiĸilerden oluĸan bir ekiple ­alēĸēlmalēdēr (¢ºmlek­i, 2011: 9). Tedaviye 

baĸlamadan ºnce obez bireyler genel bir saĵlēk taramasēndan ge­irilmelidir (Serter, 2003: 81). 

Bir nedene baĵlē olarak geliĸen obezite varlēĵēnda tedaviye o nedenden baĸlanmalēdēr (Balcē, 

1996: 41).  

 

 

Obeziteden Korunma 

 

Ķlk sērada sigaranēn yer aldēĵē ºnlenebilir ºl¿m sebepleri listesinde ikinci sērada obezite yer 

almaktadēr (Obezite Tanē ve Tedavi Kēlavuzu 2019: 11). Her yaĸ grubunda obeziteye 

yakalanmamak i­in gerekli ºnlemlerin alēnmasē elzem olmakla birlikte k¿­¿k yaĸlarda alēnacak 

ºnlemlerin ayrē bir ºnemi vardēr. K¿­¿k yaĸlarda baĸlayan obezite yetiĸkin dºnemdeki 

obeziteye eĵilimi artērarak daha ciddi saĵlēk sorunlarēnēn ortaya ­ēkmasēna neden olmaktadēr 

(Savaĸhan vd., 2015: 15; Obezite Tanē ve Tedavi Kēlavuzu 2019: 12).  

 

Obeziteden korunma konusunda ­ocuklarda dikkat edilmesi gereken en ºnemli nokta kilo 

kaybēndan ziyade ­ocuĵun normal b¿y¿me ve geliĸmesini saĵlayacak saĵlēklē beslenmeye ve 

fiziksel aktiviteyi artērmaya yºnelik alēĸkanlēklarēn kazanēlmasēdēr (¥ztora, 2005: 22). Okul 

ºncesi dºnemi ­ocuklarda d¿ĸ¿k enerjili beslenme programlarē ºnerilmediĵi i­in fiziksel 

aktivitenin artērēlarak kilo artēĸēnēn ºn¿ne ge­ilmesi gerekmektedir (Karaaĵaoĵlu, 1996: 60). 

¢ocuklarda obezitenin ºnlenmesi noktasēnda en etkili faktºrlerden biri ailedir. Ebeveynlerinin 

pek ­ok davranēĸēnē gºzlemleyerek taklit eden ­ocuk beslenme alēĸkanlēklarēnē da ilk aile 

ortamēnda kazanēr (¥ztora 2005: 43). Bu nedenle ebeveynlerin saĵlēklē beslenme alēĸkanlēklarē 

sergilemeleri gerekir. Saĵlēklē beslenme alēĸkanlēklarēnēn edinilmesi noktasēnda aileye beslenme 

eĵitimi verilmelidir (Karaaĵaoĵlu, 1996: 60).  

 

Doĵumu takip eden ilk 6 ay s¿resince DS¥ ve UNICEF tarafēndan bebek i­in ºnerilen tek besin 

kaynaĵē olan anne s¿t¿n¿n obezite geliĸimini ºnleyen bir faktºr olduĵu ortaya konmuĸtur 

(Samur, 2008: 17; TNSA 2008: 173).  

 

¢ocuklarēn beslenmesi ¿zerinde etkisi olan faktºrlerden biri de okullardēr. Okula giden ­ocuklar 

en az bir ºĵ¿n¿n¿ okulda karĸēlamaktadēr. Bu nedenle okullarda ­ocuklarēn ihtiya­ duyduĵu 

besin ºgelerini karĸēlayacak ĸekilde men¿ ayarlamalarē yapēlmalēdēr ve ­ocuklara saĵlēklē 

beslenme davranēĸlarē aĸēlanmalēdēr (T¦BER 2015: 110). ¢ocuĵun saĵlēklē beslenme 
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davranēĸlarē kazanmasēnda okulda ºĵretmenler tarafēndan verilen eĵitimin etkisi gºr¿l¿r (Tekg¿l 

vd., 1986: 47, 48). 

Obezite, saĵlēk harcamalarēnēn artmasēna ve iĸ veriminin azalmasēna sebep olduĵundan ¿lke 

ekonomilerine de b¿y¿k zarar verir (G¿m¿ĸler, 2006: 9; Nazlēcan, 2008: 1). Bu zarardan 

olabildiĵince az etkilenmek i­in ¿lkeler kendi ulusal saĵlēk politikalarēnē geliĸtirmekle kalmayēp 

¿lkeler arasē iĸbirliĵine dayalē d¿nya ­apēnda tedbirler de almalēdēr (Tam ve ¢akēr, 2012: 40). 

T¿m d¿nyayē etkileyen b¿y¿k bir soruna dºn¿ĸen obezite ile m¿cadelede ºzellikle ­ocuklarda 

saĵlēklē beslenme ve hareketli bir hayatēn adēmlarēnēn atēlmasēnda devletlerin de ¿zerlerine 

d¿ĸen gºrevleri yaparak gerekli politikalarē geliĸtirmeleri gerekir (COSI-TR 2013 ¥n Rapor: 

23). 

 

¦lkemizde de b¿y¿k bir sorun haline gelen obeziteden korunmaya yºnelik olarak Saĵlēk 

Bakanlēĵē tarafēndan "T¿rkiye Obezite (ķiĸmanlēk) ile M¿cadele ve Kontrol Programē (2010-

2014)"hazērlanmēĸtēr. Program kapsamēnda obezite ile en etkili ĸekilde m¿cadele etmek 

ama­lanmēĸtēr (T¿rkiye Obezite (ķiĸmanlēk) ile M¿cadele ve Kontrol Programē (2010-2014): 

28). 

 

2010 yēlēnda Resmi Gazetede Baĸbakanlēk Genelgesi olarak yayēmlanan "T¿rkiye Saĵlēklē 

Beslenme ve Hareketli Hayat Programē (2010-2014)" 2013-2017 dºnemi i­in de g¿ncellenerek 

(T¿rkiye Saĵlēklē Beslenme Ve Hareketli Hayat Programē (2013-2017): 31) program 

kapsamēnda obezitenin ºnlenmesine yºnelik hedef ve stratejiler belirlenmiĸtir (T¿rkiye Saĵlēklē 

Beslenme Ve Hareketli Hayat Programē (2013-2017): 32-37). Okullarda obezite ile m¿cadelede 

yeterli-dengeli beslenme ve d¿zenli fiziksel aktivite alēĸkanlēĵēnēn kazandērēlmasē bu hedef ve 

stratejilerden biridir. Bu doĵrultuda ¿lkemizde Beslenme Dostu Okullar Programē baĸlatēlmēĸtēr 

(Beslenme Dostu Okullar Programē Uygulama Kēlavuzu: i). 

 

Obezitenin ortaya ­ēkmasēnēn yolunu kolaylaĸtēran ­evresel faktºrler ¿zerinde deĵiĸiklikler 

yapēlabilir. Bºylece obezite ve neden olduĵu hastalēklardan korunma saĵlanabilir. Singapur'da 

¿lke genelinde obeziteyi ºnlemek i­in yapēlan programlar neticesinde ­ocuklardaki obezite 

sēklēĵēnēn azaldēĵē, Norve­ ve Finlandiya'da ise kalori ve yaĵ i­eriĵi y¿ksek olan besin 

t¿ketiminin azaltēlmasēyla kolesterol d¿zeylerinde ve kalp damar hastalēklarēndan yaĸamēnē 

yitirenlerin sayēsēnda d¿ĸ¿ĸ olduĵu tespit edilmiĸtir (Chopra vd., 2002: 953). Finlandiya'da 

okullarda verilen yemeklerin enerji ve besin deĵeri i­eriklerinin bildirilmesi zorunlu hale 

getirilmiĸtir (Babaoĵlu ve Hatun, 2002: 10). 

 

 

Sonu­ ve ¥neriler 

 

G¿n¿m¿zde obezite, ­ocuk, gen­, yetiĸkin ayērt etmeden d¿nya ­apēnda hēzla yayēlmayē 

s¿rd¿rerek daha fazla insanē etkisi altēna almaktadēr. Obezitenin tehlikeli boyutta ilerleyiĸinden 

okul ºncesi dºnemi ­ocuklarē da etkilenir. Obezitenin erken yaĸlarda gºr¿lmesi yetiĸkin dºneme 

gelindiĵinde de obezite riskini artērmasē nedeniyle, ka­ yaĸēnda ortaya ­ēkarsa ­ēksēn dikkate 

alēnmasē gereken obeziteye bu dºnemde ayrē bir ºnem gºstermek gerekir. Bu doĵrultuda, hen¿z 

ortaya ­ēkmadan alēnacak ºnlemlerle obeziteden korunmanēn yollarē aranmalēdēr.  

 

¢ocuĵu obeziteye gºt¿rebilecek risk faktºrlerinin ºn¿ne ge­ilmesi noktasēnda aile, devlet, okul, 

medya gibi unsurlarēn ¿zerlerine d¿ĸen sorumluluklarē yerine getirmesi gerekir.  

 

¥zellikle obezitenin en ºnemli nedenlerinden olan saĵlēksēz beslenme alēĸkanlēklarēnēn ve 

sedanter yaĸam tarzēnēn deĵiĸtirilmesi saĵlanmalēdēr. Bebeklik dºneminde ­ocuĵun anne s¿t¿ 
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almasēna, uygun zamanlarda, uygun miktarlarda ve uygun ek gēdalara baĸlanmasēna gereken 

ºnem verilmelidir. ¢ocuklara k¿­¿k yaĸlardan baĸlayarak ºm¿r boyu s¿rd¿rebilecekleri yeterli 

ve dengeli beslenme alēĸkanlēklarē kazandērēlmalēdēr. ¢ocuklar hareketlerini kēsētlayan 

davranēĸlardan uzaklaĸtērēlarak eĵlenecekleri ve severek yapabilecekleri ­eĸitli faaliyetlere 

(y¿zmek, bisiklete binmek vb.) teĸvik edilmelidir. ¢ocuklarēn TV, bilgisayar gibi ekranlar 

karĸēsēnda ge­irdiĵi zamanlara sēnērlamalar getirilmelidir.  
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Abstract : Broiler rearing has an important place in the animal husbandry sector. Environmental factors 

are effective in productivity. That is why they must be considered carefully in poultry management. 

Ensuring proper welfare conditions in poultry houses is quite crucial, due to negative environmental 

factors that have a direct effect on both broiler health and performance. One of these factors is heat 

stress. In general temperatures between 18 Á C and 20 Á C is comfort zones for broilers from 4 to 8 weeks 

old. At the same time, they can tolerate temperatures between 20 Á C and 25 Á C. Heat stress occurs 

especially at ambient temperatures above 25 Á C and it can be "acute" or "chronic" depending on the 

heat exposure time. It can lead to negative effects on physiological homeostasis. It reduces body weight, 

feed consumption, blood values and meat quality (Pale Soft and Exudative meat). Also, its effects on 

neuroimmunomodulation (NIM) and gastroenterology systems. Moreover, it also increases mortality. All 

these factors are related to the health and performance of poultry. Especially fast-growing and heavier 

hybrids can be more sensitive in this case. If this problem is prevented from occurring, it will  be 

beneficial for animal health and productivity. In addition to this, keeping the ambient temperature at an 

optimum level during broiler rearing is also important to prevent economic losses.  

 
 

Key words : broiler, welfare, poultry husbandry, ambient temperatures, heat stress 

 

 

Introduction  

 

Environmental temperature is one of the most important factors affecting the health and 

performance of broilers. Particularly in high temperature conditions, a significant decrease in 

broiler performance and meat quality occur due to heat stress (Howlider and Rose, 1989).   

Generally, the comfort zones for broilers from 4 to 8 weeks old is considered to be about 18 Á C 

to 20 Á C and temperatures between 20 Á C and 25 Á C can be tolerated. However, the 

physiological homeostasis of broilers exposed to ambient temperatures above the comfort zones 

changes. Especially during summer, ambient temperatures above 25 ÁC have significant 

negative effects on the performance of 4-8 weeks old broilers (p<0.05) (Al-Fataftah and Abu-

Dieyeh, 2007). They show behavioral changes to reduce body temperature (Lara and Rostagno, 

2013).  Broilers at high temperatures, in order to maximize heat loss, they make their wings 

slightly downing from their bodies and make lifting movements. In addition, drinking and 

breathing activity increases. But activities such as feeding, walking and standing are 

diminishing (Mack et al., 2013). The aim of the study is to examine the effects of heat stress on 

broilers during the rearing period. 

 

Effects of heat stress on broilers 

 

The welfare conditions of livestock have been determined by law in many countries and the 

effects of heat stress on poultry animals have been reported (Main et al., 2009; Bonafos et al., 

2010). According to this, the effects of heat stress on blood value are as follows: It reduces the 

number of white blood cells, the number of blood lymphocytes, antibody production, 

macrophage activity, CD4+ and CD8+ lymphocytes, and antibody production against SRBC 
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(sheep red blood cells). It also triggers electrolyte imbalance (Bartlett and Smith, 2003; Khajavi 

et al., 2003; Borges et al., 2004; Mashaly et al., 2004). Its effects on organs and body weight can 

be listed as follows: It reduces feed consumption, feed conversion and intake rate, body weight 

gain, growth rate, spleen weight, intestinal villi heights, wet and dry weight of jejunum (Bartlett 

and Smith, 2003; Mashaly et al., 2004). In the researches, it has been observed that for the 

broilers grown at high temperature, 23% of their body weight and 15% of their feed 

consumption are lower than others (Yalcin et al., 1997). Moreover, it also increases mortality 

(Howlider and Rose, 1989). 

 

Heat stress can be defined as "acute" or "chronic" depending on the duration of broilers' 

exposure to heat. Acute heat stress refers to sudden, short and extreme high temperature periods 

(Emery, 2004). It may occur during processes such as transportation and pre-slaughtering 

holding under normal conditions (Kettlewell et al., 1993; Warriss et al., 1993). In particular, it 

may trigger PSE (pale, soft, exudative) meat formation by causing skeletal muscle damage 

during transportation (Mitchell and Sandercock, 1997). Acute heat stress causes changes in the 

glycolytic metabolism of the ante-mortem and post-mortem breast muscle. It is leading 

impairment in the blood acid/base condition and muscle membrane integrity (Sandercock et al., 

2001). The selected hybrids may be more sensitive for this situation, because cation regulations 

in the breast muscle cells are altered by the genetic selection (Petracci et al., 2015). However, 

acute heat stress in the ante-mortem period changes the muscle membrane integrity by 

disrupting the Ca 2+ order by causing an increase in the plasma activity of isoenzyme creatine 

kinase (KK) in the skeletal muscle (Mitchell and Sandercock., 1997). Increased intracellular 

calcium content on the post-mortem stage, which is at the high temperature, and free radical 

production in the muscle increase the muscle acidification rate. This condition decreases post-

mortem meat quality by inducing denaturation of sarcoplasmic proteins (Petracci et al., 2015). 

Thereby, it affects meat quality negatively because of various reasons like decrease in water 

holding capacity, drip loss, hemorrhages and pale meat color (Sandercock et al., 2001). 

Therefore, in order to reduce undesired changes in meat quality, it must be regarded that the 

broilers should not be exposed to acute heat stress before slaughtering (Sandercock et al., 2001). 

On the other hand, chronic heat stress refers to higher temperatures over longer periods. It 

decreases feed intake, feed conversion rate, growth rate and carcass quality by effecting the 

health conditions adversely (Emery, 2004; Temim et al., 2000; Hai et al., 2000).  

 

Heat stress can also affect neuroimmunomodulation (NIM) and gastroenterology systems, 

which are related to the health and performance of poultry (Quinteiro-Filho, et al., 2010). 

According to many studies, stress factors affect brain activities with stimulants of peripheral 

immune. Therefore, neuroimmune interactions cause changes in the general health, immune 

system (Palermo- Neto et al., 2003; Basso et al., 2004). According to the fixed effect analysis, 

heat stress increases its activities by affecting hypothalamic-pituitary-adrenal (HPA), thus, it 

causes an increase in serum corticosterone (Costa-Pinto and Palermo-Neto, 2010). Moreover, it 

provokes decreases in general leukocytosis. It leads to moderate decreases in functions of NK-

cells and T-cells by decreasing natural killer (NK) cell numbers and T-cell ratios slightly. 

However, marginal increases in CD4+:CD8+ ratios are observed (Zorrilla et al., 2001). This 

situation reduces food intake, body weight gain, related immune organ weight, and natural 

immunity (Quinteiro-Filho, et al., 2010). Regarding the process of the mechanism, the quality of 

the neuroimmune dysfunction, which is an intestinal immune barrier, degenerates, and it causes  

an inflammatory infiltrate because pathogenic bacteria passes through the intestinal mucosa. 
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This inflammation can alter the absorption of intestinal nutrition, therefore, the body weight 

gain can decrease (Quinteiro-Filho, et al., 2010).  

Those who are most affected by heat stress with high mortality rates are the broilers which show 

fast growth and weigh more (Reiter and Bessei, 2000; Syafwan et al., 2011). This is due to the 

fact that metabolic heat production is high in rapid growth and therefore body temperatures 

increase more quickly. These broilers cannot easily dissipate the temperature at high 

temperatures; therefore, their performance begins to decline (Petracci, et al., 2010; Mohamed et 

al., 2012). 

 

Some researchers have suggested a number of views which help to reduce heat stress to 

facilitate broiler production in hot countries. According to this, the broilers grown in a hot 

environment can develop heat tolerance over time (Quinteiro-Filho, et al., 2010). It has been 

suggested that the increase in body temperature of broilers decreases when food consumption is 

limited in hot periods (Deeb and Cahaner, 1999). On the other hand, it is known that stress has 

biphasic effects. Low stress levels can help the progress of immune function and yield, 

nevertheless, robust and durable stressors affect health, welfare and performance negatively 

(Quinteiro-Filho, et al., 2010). 

 

Conclusion 

 

In this study, Effects of heat stress on broiler rearing periods is discussed. Heat stress is one of 

the welfare problems. It causes increase in health problems and decrease in performance in 

broilers. Fast-growing broilers are more sensitive to this situation because they produce high 

levels of excessive heat due to significant feed intake and the resulting high metabolism.It is 

extremely important to know the problems that may be encountered during broiler rearing in 

order to ensure animal welfare and productivity. As a result,optimum temperatures must be 

maintained in poultry houses. 

 

 

References 

Hillier, B. (1996). Space is the Machine. Cambridge: Cambridge University Press. 

Kropf, K. S. (1996). An alternative approach to zoning in France: typology, historical 

character and development control. European Planning Studies 4 (2), 717-37. 

Al -Fataftah, A.A. and Abu-Dieyeh, Z.H.M. (2007). Effect of chronic heat stress on broiler 

performance in Jordan. International Journal of Poultry Science 6 (1), pp.64-70. 

Bartlett, J. R., and M. O. Smith. (2003). Effects of different levels of zinc on the 

performance and immunocompetence of broilers under heat stress. Poultry. Science 

82:1580ï1588. 

Basso, A. S., Costa-Pinto, F. A., Britto, L. R. G., de S§-Rocha, L. C., & Palermo-Neto, J. 

(2004). Neural pathways involved in food allergy signaling in the mouse brain: role of 

capsaicin-sensitive afferents. Brain research, 1009(1-2), 181-188. 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

225  
Proceedings Book  

 

Bonafos, L., Simonin, D., & Gavinelli, A. (2010). Animal welfare: European legislation and 

future perspectives. Journal of veterinary medical education, 37(1), 26-29. 

Borges, S. A., Fischer da Silva, A. V., Majorka, A., Hooge, D. M., & Cummings, K. R. 

(2004). Physiological responses of broiler chickens to heat stress and dietary electrolyte 

balance (sodium plus potassium minus chloride, milliequivalents per kilogram). Poultry 

science, 83(9), 1551-1558. 

Costa-Pinto, F. A., & Palermo-Neto, J. (2010). Neuroimmune interactions in stress. 

Neuroimmunomodulation, 17(3), 196-199. 

Deeb, N. A. D. E., & Cahaner, A. V. I. G. D. O. R. (1999). The effects of naked neck 

genotypes, ambient temperature, and feeding status and their interactions on body 

temperature and performance of broilers. Poultry Science, 78(10), 1341-1346. 

Emery, J. (2004). Heat stress in poultry-Solving the problem. Defra publications. www. 

defra. gov. uk/publications/files/pb10543-heatstress-050330. pdf Francis, CA, Macleod, 

MG and Anderson, JEM (1991). Alleviation of heat stress by food withdrawal or 

darkness. British Poultry Science, 32, 219-225. 

Hai, L., Rong, D., & Zhang, Z. Y. (2000). The effect of thermal environment on the 

digestion of broilers. Journal of Animal Physiology and Animal Nutrition, 83(2), 57-64. 

Howlider, M. A. R., & Rose, S. P. (1989). Rearing temperature and the meat yield of 

broilers. British Poultry Science, 30(1), 61-67. 

Kettlewell, P., Mitchell, M., & Meehan, A. (1993). Distribution of thermal loads within 

poultry transport vehicles. Agricultural Engineer, 48, 26ï30. 

Khajavi, M., Rahimi, S. H., Hassan, Z. M., Kamali, M. A., & Mousavi, T. (2003). Effect of 

feed restriction early in life on humoral and cellular immunity of two commercial broiler 

strains under heat stress conditions. British poultry science, 44(3), 490-497. 

Lara, L. J., & Rostagno, M. H. (2013). Impact of heat stress on poultry production. Animals, 

3(2), 356-369. 

Mack, L. A., Felver-Gant, J. N., Dennis, R. L., & Cheng, H. W. (2013). Genetic variations 

alter production and behavioral responses following heat stress in 2 strains of laying hens. 

Poultry science, 92(2), 285-294. 

Main, D. C. J., Appleby, M. C., Wilkins, D. B., & Paul, E. S. (2009). Essential veterinary 

education in the welfare of food production animals. Revue scientifique et technique, 

28(2), 611. 

Mashaly, M. M., Trout, J. M., Hendricks III, G., Al-Dokhi, L. M., & Gehad, A. (1998). The 

role of neuroendocrine immune interactions in the initiation of humoral immunity in 

chickens. Domestic animal endocrinology, 15(5), 409-422. 

Mashaly, M. M., Hendricks 3rd, G. L., Kalama, M. A., Gehad, A. E., Abbas, A. O., & 

Patterson, P. H. (2004). Effect of heat stress on production parameters and immune 

responses of commercial laying hens. Poultry science, 83(6), 889-894. 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

226  
Proceedings Book  

 

Mitchell, M. A., & Sandercock, D. A. (1997). Possible mechanisms of heat stress induced 

myopathy in the domestic fowl. J. Physiol. Biochem, 53(1), 75. 

Mohamed, E. A., Ali, O. H., Malik, E. E., & Yousif, I. A. (2012). Effect of season and 

dietary protein level on some haematological parameters and blood biochemical 

compositions of three broiler strains. International Journal of Poultry Science, 11(12), 

787. 

Petracci, M., Bianchi, M., & Cavani, C. (2010). Pre-slaughter handling and slaughtering 

factors influencing poultry product quality. World's Poultry Science Journal, 66(1), 17-

26. 

Petracci, M., Mudalal, S., Soglia, F., & Cavani, C. (2015). Meat quality in fast-growing 

broiler chickens. World's Poultry Science Journal, 71(2), 363-374. 

Palermo-Neto, J., de Oliveira Massoco, C., & de Souza, W. R. (2003). Effects of physical 

and psychological stressors on behavior, macrophage activity, and Ehrlich tumor growth. 

Brain, behavior, and immunity, 17(1), 43-54. 

Quinteiro-Filho, W.M., Ribeiro, A., Ferraz-de-Paula, V., Pinheiro, M.L., Sakai, M., S§, 

L.R.M., Ferreira, A.J.P. & Palermo-Neto, J. (2010). Heat stress impairs performance 

parameters, induces intestinal injury, and decreases macrophage activity in broiler 

chickens. Poultry Science, 89(9), 1905-1914. 

Reiter, K., & Bessei, W. (2000). Effect of stocking density of broilers on temperature in the 

litter and at bird level. Archiv f¿r Gefl¿gelkunde, 64(5), 204-206. 

Sandercock, D. A., Hunter, R. R., Nute, G. R., Mitchell, M. A., & Hocking, P. M. (2001). 

Acute heat stress-induced alterations in blood acid-base status and skeletal muscle 

membrane integrity in broiler chickens at two ages: Implications for meat quality. Poultry 

science, 80(4), 418-425. 

Syafwan, S., Kwakkel, R. P., & Verstegen, M. W. A. (2011). Heat stress and feeding 

strategies in meat-type chickens. World's Poultry Science Journal, 67(4), 653-674. 

Temim, S., Chagneau, A. M., Peresson, R., & Tesseraud, S. (2000). Chronic heat exposure 

alters protein turnover of three different skeletal muscles in finishing broiler chickens fed 

20 or 25% protein diets. The Journal of nutrition, 130(4), 813-819. 

Yalcin, S.E., Settar, P., Ozkan, S., & Cahaner, A. (1997). Comparative evaluation of three 

commercial broiler stocks in hot versus temperate climates. Poultry Science, 76(7), 921-

929. 

Warriss, P.D., Kestin, S.C., Brown, S.N., Knowles, T.G., Wilkins, L.J., Edwards, J.E., 

Austin, S.D. & Nicol, C.J. (1993). The depletion of glycogen stores and indices of 

dehydration in transported broilers. British Veterinary Journal, 149(4), 391-398. 

Zorrilla, E.P., Luborsky, L., McKay, J.R., Rosenthal, R., Houldin, A., Tax, A., McCorkle, 

R., Seligman, D.A. & Schmidt, K. (2001). The relationship of depression and stressors to 

immunological assays: a meta-analytic review. Brain, behavior, and immunity, 15(3), 

199-226. 

 



 

227  
Proceedings Book  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IŀƭŜǇ YŜœƛǎƛ ǾŜ hƐƭŀƪƭŀǊƤƴŘŀ 5ƻƐǳƳ  ŜƪƭƛƴŜ .ŀƐƭƤ hƭŀǊŀƪ Yŀƴ ǾŜ 

YƻƭƻǎǘǊǳƳŘŀ {ŜƭŜƴȅǳƳ YƻƴǎŀƴǘǊŀǎȅƻƴƭŀǊƤƴƤƴ !ǊŀǒǘƤǊƤƭƳŀǎƤ (Pelin F. 

tƻƭŀǘ 5ƛƴœŜǊΣ TǎƳŀƛƭ DǸƴŀƭΣ ¢ǳƐǊŀ !ƪƪǳǒ) 

 

VI. International Congress on Natural and 

Health Sciences   (ICNHS-2020) 

 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

228  
Proceedings Book  
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¥zet: Mineraller organizmalarēn yapēsēnda az miktarda bulunmasēna raĵmen canlēlēĵēn 

s¿rd¿r¿lebilmesi i­in gereklidir. Bu ­alēĸma canlē v¿cudu i­in ºnemli olan iz elementlerden biri 

olan Selenyum (Se) elementlerinin bºlgemizde yaygēn bulunan Halep ke­ilerinde ve 

oĵlaklarēndaki d¿zeylerinin belirlenerek g¿­ doĵum ve normal doĵumun bu iz element ¿zerine 

olan etkisinin deĵerlendirilmesi ama­lanmēĸtēr. Bu kapsamda, ­alēĸmaya normal doĵum yapan 

(Grup-I, n=20) ve g¿­ doĵum yapan (Grup-II, n=20) toplam 40 ke­i ve oĵlak alēndē. Her iki 

grupta da Se d¿zeyinin belirlenmesi amacēyla doĵum yapan annelerden ve yavrulardan 

doĵumdan sonraki ilk 1 saat i­erisinde bir defa olmak ¿zere tekniĵine uygun olarak vena 

jugularisôten EDTAôlē t¿plere 5 ml kan alēnēp 3000 devirde 10 dakika santrif¿j edildi. Aynē 

ĸekilde, kolostrumdaki Se d¿zeylerinin belirlenmesi i­in de annelerden doĵumdan hemen sonra 

yaklaĸēk 5 ml kadar kolostrum ºrneĵi alēndē. Alēnan kanlar ve kolostrum ºrnekleri analizler 

yapēlēncaya kadar -20 
o
Côde saklandē. Elde edilen veriler gruplar arasēnda Independent samples 

t-test ile analiz edildi. Her iki grupta deĵerlendirilmeye alēnan Se d¿zeylerine bakēldēĵēnda; anne 

ve yavru plazma Se konsantrasyonu Grup Iôde Grup IIôye gºre anlamlē derecede y¿ksek 

(sērasēyla P<0,05; P<0,01) olduĵu belirlendi. Kolostrumdaki Se d¿zeylerine bakēldēĵēnda ise 

annelerin plazma Se konsantrasyonlarēna paralel ĸekilde Grup IIôde daha d¿ĸ¿k olduĵu bulundu 

(P<0,001). Sonu­ olarak, anne/oĵlak plazma ve anne kolostrum d¿zeylerinin normal doĵuma 

gºre g¿­ doĵumda daha d¿ĸ¿k seyrettiĵi, uygun besleme ve yºnetim uygulamalarē ile ºnemli bir 

s¿re­ olan neonatal dºnemde yavru kayēplarē ve hastalēk insidanslarēnēn azaltēlarak ¿lkemiz ve 

bºlgemiz hayvancēlēĵē a­ēsēndan ekonomik kayēplarēn ºn¿ne ge­ilebileceĵi kanēsēna varēldē. 
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Abstract:  Although minerals are found in small amounts in the structure of organisms, 

they are necessary for survival. In this study, it was aimed to determine the levels of 

Selenium (Se), which is one of the important trace elements for the living body, in 

Aleppo goats and kids, which is common in our region, and to evaluate the effect of 

dystocia and normal birth on this trace element. A total of 40 Aleppo goats and kids 

were enrolled in the study and allocated into two groups: Aleppo goats and kids with 

normal birth (n=20) (Group I); Aleppo goats and kids with dystocia (n=20) (Group II). 

Blood samples approximately 5 mL were collected from V. jugularis in first hour 

following birth to vacuumed EDTA tubes and centrifuged at 3000 rpm in ten minutes. 

Again, 5 ml of colostrum was taken from the mothers in both groups, and plasma and 

colostrums were stored at -20ÁC until analysis. The data obtained were analyzed 

between the groups by Independent samples t-test. Considering the Se levels evaluated 

in both groups; goats and kids plasma Se concentration were found to be significantly 

higher in Group I than in Group II (respectively, P<0.05, P<0.01, ).  Se levels in 

colostrum were examined, it was found that goats Se concentrations were lower 

(P<0,001) in Group II in parallel with goats plasma Se concentrations. As a result, 

Aleppo goats/kids plasma and colostrum Se concentration with normal birth were were 

found significantly reduced in contrast to dystocia, appropriate feeding and management 

are reduced the incidence of diseases and deat of kids in the neonatal peroid, which  is 

an important process in kids life, and reduced the economic losses in our province and 

region. 

 

Key words: Aleppo goat, kid, colostrum, selenium  
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¥zet: Papiller fibroelastom (PFE) kalbin primer t¿mºrlerinden olup nadir gºr¿lmektedir. PFE 

sēklēkla kalp kapaklarēnē etkileyen, endokarddan geliĸen, yavaĸ b¿y¿yen,   benign bir t¿mºrd¿r. 

Reaktif t¿mºral bir lezyon mu yoksa ger­ek bir neoplazm mē olduĵu a­ēk deĵildir. Lezyonlarēn 

hemodinamik hasarlar veya endotel hasarē olan alanlarda ortaya ­ēkmasē bunun reaktif bir 

lezyon olduĵunu d¿ĸ¿nd¿rmektedir. Miksoma ve lipomlardan sonra 3. sēklēkta gºr¿len kardiyak 

t¿mºrlerdir. Kalp kapaklarēnda ise en sēk gºr¿len t¿mºrd¿r. En sēk aort kapaĵē etkilenmekle 

birlikte diĵer kapaklar, ventrik¿ller ve atrial boĸluklarda da gºr¿lebilmektedir.  

Olgumuz 77 yaĸēnda erkek hasta. Gºĵ¿s aĵrēsē ve nefes darlēĵē ĸikayeti ile kardiyoloji 

polikliniĵine baĸvuruyor. Hastanēn muayenesinde EKG, tansiyon ve nabēz bulgularēnēn normal 

olduĵu gºr¿l¿yor. Genel fizik muayenesinde pretibial ºdem tesbit ediliyor. Hastaya yapēlan 

ekokardiyografide trik¿spit kapaĵēn atriyal y¿z¿ne tutunmuĸ 2.6 cm ­apēnda lezyon izleniyor. 

Tromb¿s ve t¿mºr ºn tanēlarē ile hasta operasyon i­in kalp damar cerrahi servisine yatērēlēyor. 

Operasyon esnasēnda trik¿spit kapaktaki lezyon ­ēkarēlarak patoloji laboratuvarēna gºnderiliyor. 

Lezyonun makroskopik incelemesinde 2,5x1,5x1,5 cm ºl­¿lerinde, a­ēk sarē renkte, yumuĸak 

kēvamda lezyon izleniyor. Hematoksilen Eozin ile yapēlan mikroskopik incelemede hyalinize 

kora sahip papilla benzeri yapēlar izlendi. Ķmmunohistokimyasal olarak CD34 ile bu papillayē 

dºĸeyen h¿crelerin endotel kaynaklē olduĵu gºsterildi. Masson Trikrom ve Elastik Von Gieson 

boyalarē ile papiller korlarda boyanma izlendi. Histomorfolojik ve immunohistokimyasal 

bulgular eĸliĵinde Papille Fibroelastom tanēsē kondu. 

Kalbte bir t¿mºr gºr¿lmesi olduk­a nadir bir durumdur ve sēklēkla yaĸlē hastalarda gºr¿l¿r. 

Bunlar i­erisinde sēklēkla kalp kapaklarēnē tutan ve genellikle bir semptoma sebep olmayan PFE 

vardēr. PFE kalbin herhangi bir yerinde gºr¿lmekle birlikte lezyonlarēn b¿y¿k ­oĵunluĵu kalp 

kapaklarēnda gºr¿lmektedir. Hastalarda genellikle mitral kapak tutulumuna baĵlē beyin 

embolisi, aort kapak tutulumuna baĵlē olarak da miyokard iskemisi ve ºl¿m gºr¿lebilmektedir. 

Bizim olgumuzda herhangi bir embolik olay olmamakla birlikte tutulan kapaĵa baĵlē olarak 

pulmoner emboliye sebep olabilirdi. PFE endotel h¿crelerinden travmaya baĵlē olarak geliĸen 

trombotik bir fenomen olduĵunu veya hamartomatºz bir geiĸme olduĵunu ºne s¿ren yazarlar 

vardēr. PFE benign bir hastalēk olmakla birlikte ciddi komplikasyonlara sebep olmasēndan 

dolayē hastalēĵēn teĸhis ve tedavisi ºnem arzetmektedir. Operasyon sonrasē mortalite oranlarēnēn 

­ok d¿ĸ¿k olduĵu, uzun dºnem takiplerde ise prognozunun ­ok iyi olduĵu ve n¿ks gºr¿lmediĵi 

bildirilmektedir 
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Giriĸ 

Papiller fibroelastom (PFE) kalbin primer t¿mºrlerinden olup nadir gºr¿lmektedir(1).  PFE 

sēklēkla kalp kapaklarēnē etkileyen, endokarddan geliĸen, yavaĸ b¿y¿yen,   benign bir 

t¿mºrd¿r(2-4). Reaktif t¿mºral bir lezyon mu yoksa ger­ek bir neoplazm mē olduĵu a­ēk 

deĵildir(3). Lezyonlarēn hemodinamik hasarlar veya endotel hasarē olan alanlarda ortaya 

­ēkmasē bunun reaktif bir lezyon olduĵunu d¿ĸ¿nd¿rmektedir(5). Miksoma ve lipomlardan 

sonra 3. sēklēkta gºr¿len kardiyak t¿mºrlerdir(4, 6, 7). Kalp kapaklarēnda ise en sēk gºr¿len 

t¿mºrd¿r(5, 8). En sēk aort kapaĵē etkilenmekle birlikte diĵer kapaklar, ventrik¿ller ve atrial 

boĸluklarda da gºr¿lebilmektedir(1, 4, 7, 9, 10).  Otopsi serilerinde %0.01 oranēnda bulunmakla 

birlikte g¿n¿m¿zde ekokardiyografi ile tesad¿fi olarak tesbit edilmektedir(1, 9, 10). Hastalarda 

genellikle bir klinik semptoma neden olmamakla birlikte gºĵ¿s aĵrēsē, sistemik emboli, 

pulmoner emboli ve kardiyak iskemiye sebep olabilmektedir(4). 

Olgu sunumu 

 

Olgumuz 77 yaĸēnda erkek hasta. Gºĵ¿s aĵrēsē ve nefes darlēĵē ĸikayeti ile kardiyoloji 

polikliniĵine baĸvuruyor. Hastanēn muayenesinde EKG, tansiyon ve nabēz bulgularēnēn normal 

olduĵu gºr¿l¿yor. Genel fizik muayenesinde pretibial ºdem tesbit ediliyor. Hastaya yapēlan 

ekokardiyografide trik¿spit kapaĵēn atriyal y¿z¿ne tutunmuĸ 2.6 cm ­apēnda lezyon izleniyor. 

Tromb¿s ve t¿mºr ºn tanēlarē ile hasta operasyon i­in kalp damar cerrahi servisine yatērēlēyor. 

Operasyon esnasēnda trik¿spit kapaktaki lezyon ­ēkarēlarak patoloji laboratuvarēna gºnderiliyor. 

Lezyonun makroskopik incelemesinde 2,5x1,5x1,5 cm ºl­¿lerinde, a­ēk sarē renkte, yumuĸak 

kēvamda lezyon izleniyor. Hematoksilen Eozin ile yapēlan mikroskopik incelemede hyalinize 

kora sahip papilla benzeri yapēlar izlendi (Resim1). Ķmmunohistokimyasal olarak CD34 ile bu 

papillayē dºĸeyen h¿crelerin endotel kaynaklē olduĵu gºsterildi (Resim 2). Masson Trikrom ve 

Elastik Von Gieson boyalarē ile papiller korlarda boyanma izlendi (Resim 2). Histomorfolojik 

ve immunohistokimyasal bulgular eĸliĵinde lezyona  Papiller Fibroelastom tanēsē kondu. 

 

Tartēĸma 

 

Kalbte bir t¿mºr gºr¿lmesi olduk­a nadir bir durumdur ve sēklēkla yaĸlē hastalarda gºr¿l¿r(1, 5, 

7, 9). Bunlar i­erisinde sēklēkla kalp kapaklarēnē tutan ve genellikle bir semptoma sebep 

olmayan PFE vardēr(5, 6, 8). PFE kalbin herhangi bir yerinde gºr¿lmekle birlikte lezyonlarēn 

b¿y¿k ­oĵunluĵu kalp kapaklarēnda gºr¿lmektedir(4, 5). En sēk aort kapaĵēnda (%44) 

gºr¿lmekle birlikte bizim olgumuzda olduĵu gibi trik¿spit kapakta da (%15) 

gºr¿lebilmektedir(7). Otopsi iĸlemlerinde veya tesad¿fi olarak ekokardiyografide tesbit 

edilmektedir(1, 7, 10). Makroskopik gºr¿nt¿s¿ deniz anemonlarēna benzemektedir(4). Bazen 

gºĵ¿s aĵrēsē gibi nonspesifik semptomlar sonrasē veya lezyondan kopan bir par­anēn veya t¿mºr 

¿zerinde oluĸan tromb¿s¿n embolisi sonrasē hastalara tanē konmaktadēr(1, 4, 8). Hastalarda 

genellikle mitral kapak tutulumuna baĵlē beyin embolisi, aort kapak tutulumuna baĵlē olarak da 

miyokard iskemisi ve ºl¿m gºr¿lebilmektedir(1, 6, 8, 10). Bizim olgumuzda herhangi bir 

embolik olay olmamakla birlikte tutulan kapaĵa baĵlē olarak pulmoner emboliye sebep 

olabilirdi. PFE endotel h¿crelerinden travmaya baĵlē olarak geliĸen trombotik bir fenomen 

olduĵunu veya hamartomatºz bir geiĸme olduĵunu ºne s¿ren yazarlar vardēr(1, 5, 7, 9). Bu 

lezyonlarēn ­aplarē genellikle 1 cmôden k¿­¿kt¿r ve daha b¿y¿k olanlarda sistemik emboli riski 

daha fazladēr(8, 10). Kalbin sol tarafēnē tutan veya saĵda olup semptomatik olan PFEôlerde 

emboli riski y¿ksek olmasēndan dolayē cerrahi rezeksiyon ºn planda iken, saĵda olup semptom 

vermeyen vakalarda antitrombotik ve antikoag¿lan tedavi ile izlem ºnerilmektedir(1, 4, 7). PFE 

benign bir hastalēk olmakla birlikte ciddi komplikasyonlara sebep olmasēndan dolayē hastalēĵēn 

teĸhis ve tedavisi ºnem arzetmektedir(1, 4, 6). Operasyon sonrasē mortalite oranlarēnēn ­ok 

d¿ĸ¿k olduĵu, uzun dºnem takiplerde ise prognozunun ­ok iyi olduĵu ve n¿ks gºr¿lmediĵi 

bildirilmektedir(9, 10). 
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Resim1: Hyalinize kora sahip papiller yapēlar. A:  Hematoksilen Eozin 40X,  

B: Hematoksilen Eozin 400X 
 

 

Resim 2: A:  Masson Trikrom ile hyalinize korlardaki boyanma, 100X, B: CD34 boyasē 

ile papiller korlar etrafēndaki endotel h¿crelerinin boyanmasē gºr¿l¿yor, 400X 
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¥zet: Tiroidin malign ve benign hastalēklarēnda total tiroidektomi yaygēn olarak 

uygulanmaktadēr. Ge­miĸte komplikasyonlardan dolayē malign hastalēklar dēĸēnda tiroidektomi 

yapēlmamaktaydē. Subtotal tiroidektomi uygulan benign hastalēklarda hem n¿ks olmasē hem de 

karsinom ­ēkma ihtimali olmasēndan dolayē subtotal tiroidektomi ºnerilmemektedir. Kanser 

ĸ¿phesi, ila­ tedavisine diren­li hipertiroidi, nod¿l¿n basēsēna baĵlē nefes darlēĵē, retrosternal 

guatr ve kozmetik sorunlar baĸlēca tiroidektomi endikasyonlarēndandēr. G¿n¿m¿zde geliĸmiĸ 

gºr¿nt¿leme teknikleri ve sitolojik incelemelerin yaygēnlaĸmasē ile malignite tanēlarē artmakta 

ve tiroidektomi oranlarē artmaktadēr. Total tiroidektomi sonrasē hematom, larengeal sinir felci, 

ge­ici veya kalēcē hipoparatiroidi gibi komplikasyonlar gºr¿lebilmektedir. ¢alēĸmamēzda 

tiroidektomi yapēlan hastalarēn sonu­larēnē literat¿r eĸliĵinde deĵerlendirmeyi ama­ladēk. 

Sel­uk ¦niversitesi Tēp Fak¿ltesi Hastanesinde 2019 yēlēnda genel cerrahi ve kulak burun boĵaz 

klinikleri tarafēndan yapēlan 198 tiroidektomi olgusu retrospektif olarak deĵerlendirildi. 

Olgulara ait patoloji raporlarē hastane bilgi sisteminde tarandē. Her bir hastanēn yaĸ ve 

cinsiyetlerine bakēldē. Patoloji raporlarēna bakēlarak hastalarēn tanēsē not edildi. 

Olgularēn ortalama yaĸē 49 (11-86) idi. Olgularēn 155ôinin (%78) kadēn, 43ô¿n¿n (%22) erkek 

olduĵu gºr¿ld¿. Olgularēn 139ôunu (%70) benign hastalēklar, 59ôunu (%30) malign hastalēklar 

oluĸturuyordu. Benign hastalēklarēn 106ôsē nod¿ler hiperplazi, 5ôi Graves, 9ôu Hashimato, 7ôsi 

Follik¿ler Adenom (FL), 5ôi Hurthle H¿creli Adenom (HHA), 6ôsē Papiller Benzeri ¥zellikler 

Ķ­eren Noninvaziz Follik¿ler Neoplazm (NIFTP), 1ôi Malignite Poatansiyeli Belirsiz Follik¿ler 

T¿mºr (MPFT) olduĵu tesbit edildi. Malign hastalēklarēn 55ôi Papiller Karsinom (PK), 1 

Follik¿ler Karsinom (FK), 1 Hurthle h¿creli Karsinom(HHK), 1 Med¿ller Karsinom(MK) ve 1 

olguda da Az Diferansiye Tiroid karsinomu (ADTK) olduĵu bulunmuĸtur 

Tiroidektomi tiroidin benign hastalēklarēnda da kullanēlan bir tedavi yºntemidir. Benign 

hastalēklarda uygulanan subtotal tiroidektomi sonra n¿ksler olabilmekte veya malign hastalēklar 

tesbit edilebilmekte ve tamamlayēcē tedavi sonrasē komplikasyonlar artabilmektedir. Tiroidin 

benign hastalēklarēndan dolayē yapēlan tiroidektomilerde %3-16.6 oranēnda malignite olabildiĵi 

gºsterilmiĸ. ¢alēĸmamēzda benign hastalēklarēn %76.3ô ¿n¿n nod¿ler hiperplazi olduĵu, malign 

hastalēklarēn ise %93.2ô sinin ise PK olduĵu tesbit edilmiĸtir.  

Sonu­ olarak tiroidde benign hastalēklar daha sēk gºr¿lmekle birlikte malign hastalēklarda 

azēmsanmayacak derecede gºr¿lmektedir. Malign hastalēklarda %15 oranēnda lenf nodu 

metastazēnēn olmasēndan dolayē operasyon ºncesi ayrēntēlē gºr¿nt¿leme tekniklerinin yapēlmasē 

ºnerilmektedir.  

 

 

Anahtar Kelimeler: tiroid, nod¿l, malign, benign, tiroidektomi 
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Giriĸ 

Tiroidin malign ve benign hastalēklarēnda total tiroidektomi yaygēn olarak uygulanmaktadēr
1
. 

Ge­miĸte komplikasyonlardan dolayē malign hastalēklar dēĸēnda tiroidektomi yapēlmamaktaydē
2
. 

Subtotal tiroidektomi uygulan benign hastalēklarda hem n¿ks olmasē hem de karsinom ­ēkma 

ihtimali olmasēndan dolayē subtotal tiroidektomi ºnerilmemektedir
1
. Kanser ĸ¿phesi, ila­ 

tedavisine diren­li hipertiroidi, nod¿l¿n basēsēna baĵlē nefes darlēĵē, retrosternal guatr ve 

kozmetik sorunlar baĸlēca tiroidektomi endikasyonlarēndandēr
3
. Graves hastalēĵē gibi benign 

tiroid hastalēklarēnda da artmēĸ kanser riski olduĵunu bildiren ­alēĸmalar bulunmasēda 

tiroidektomi insidansēnē artērmaktadēr
4
. Tiroid nod¿lleri, b¿y¿k ºl­¿de tanēsal gºr¿nt¿lemenin 

artan kullanēmē nedeniyle gºr¿lme sēklēĵē artmēĸ durumdadēr. Yeni y¿ksek rezol¿syonlu 

gºr¿nt¿leme tekniklerini kullanan ­alēĸmalarda, ge­miĸte hi­bir zaman teĸhis edilmeyecek tiroid 

nod¿lleri tanēmlanmaktadēr
5
. G¿n¿m¿zde geliĸmiĸ gºr¿nt¿leme teknikleri ve sitolojik 

incelemelerin yaygēnlaĸmasē ile malignite tanēlarē artmakta ve tiroidektomi oranlarē artmaktadēr. 

Total tiroidektomi sonrasē hematom, larengeal sinir felci, ge­ici veya kalēcē hipoparatiroidi gibi 

komplikasyonlar gºr¿lebilmektedir
6 7
. ¢alēĸmamēzda tiroidektomi yapēlan hastalarēn sonu­larēnē 

literat¿r eĸliĵinde deĵerlendirmeyi ama­ladēk. 

Materyal Metod 

 Sel­uk ¦niversitesi Tēp Fak¿ltesi Hastanesinde 2019 yēlēnda genel cerrahi ve kulak 

burun boĵaz klinikleri tarafēndan yapēlan 198 tiroidektomi olgusu retrospektif olarak 

deĵerlendirildi. Olgulara ait patoloji raporlarē hastane bilgi sisteminde tarandē. Her bir hastanēn 

yaĸ ve cinsiyetlerine bakēldē. Patoloji raporlarēna bakēlarak hastalarēn tanēsē not edildi. 

Bulgular  

 Olgularēn ortalama yaĸē 49 (11-86) idi. Olgularēn 155ôinin (%78) kadēn, 43ô¿n¿n (%22) 

erkek olduĵu gºr¿ld¿. Olgularēn 139ôunu (%70) benign hastalēklar, 59ôunu (%30) malign 

hastalēklar oluĸturuyordu. Benign hastalēklarēn 106ôsē nod¿ler hiperplazi, 5ôi Graves, 9ôu 

Hashimato, 7ôsi Follik¿ler Adenom (FL), 5ôi Hurthle H¿creli Adenom (HHA), 6ôsē Papiller 

Benzeri ¥zellikler Ķ­eren Noninvaziz Follik¿ler Neoplazm (NIFTP), 1ôi Malignite Poatansiyeli 

Belirsiz Follik¿ler T¿mºr (MPFT) olduĵu tesbit edildi. Malign hastalēklarēn 55ôi Papiller 

Karsinom (PK), 1 Follik¿ler Karsinom (FK), 1 Hurthle h¿creli Karsinom(HHK), 1 Med¿ller 

Karsinom(MK) ve 1 olguda da Az Diferansiye Tiroid karsinomu (ADTK) olduĵu bulunmuĸtur. 

Papiller Karsinomlarēn 29ôunun mikropapiller karsinom olduĵu gºr¿lm¿ĸt¿r (Tablo 1). Nod¿ler 

Hiperplazi olan hastalarēn %79ôu, Graves hastalēĵē olanlarēn %80ôi Hashimato hastalarēnēn 

%100ô¿, NIFTPôli hastalarēn %83ô¿, FAôlē hastalarēn %71ôi, HHA olan hastalarēn %80ôi ve 

MPFTôli hastalarēn %100ô¿ kadēn hastalardan oluĸmaktadēr. PK olan hastalarēn %73ô¿,  FK, 

HHK, MK ve ADTKôlu hastalarēn tamamē kadēn hastalardē (Tablo 1). Tiroidektomi ile birlikte 

hastalarēn 37ôsinde paratiroid dokularēnēn da alēndēĵē gºr¿lm¿ĸt¿r. Bu hastalarēn 29ôunda 1 adet, 

5ôinde 2 adet ve 1 tanesinde 3 adet ve 1 tanesinde de 4 adet paratiroid dokusu tesbit edilmiĸtir. 

Malignite sebebiyle veya insidental olarak 50 hastada lenf nodu tesbit edilmiĸtir. Bu hastalarēn 

28ôinin malign hastalēklar sebebiyle tiroidektomi olduĵu, 22 hastada ise insidental saptandēĵē 

gºr¿lm¿ĸt¿r. Malign hastalēk sebebiyle lenf nodu ­ēkarēlan veya boyun diseksiyonu yapēlan 8 

hastada PK metastazē tesbit edilmiĸtir.  

Tartēĸma ve Sonu­ 

 Tiroidektomi tiroidin benign hastalēklarēnda da kullanēlan bir tedavi yºntemidir. Benign 

hastalēklarda uygulanan subtotal tiroidektomi sonra n¿ksler olabilmekte veya malign hastalēklar 

tesbit edilebilmekte ve tamamlayēcē tedavi sonrasē komplikasyonlar artabilmektedir 
1
. Tiroidin 

benign hastalēklarēndan dolayē yapēlan tiroidektomilerde %3-16.6 oranēnda malignite olabildiĵi 
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gºsterilmiĸ 
1 6-8
. Arēsoy ve arkadaĸlarēnēn yapmēĸ olduĵu ­alēĸmada domint nod¿l¿ olan 

hastalarda lobektomi uygulandēĵēnda 1/3 oranēnda kanser odaĵēnēn gºzden ka­abileceĵi 

vurgulanmēĸ
9
.  Tiroid hastalēklarēnēn b¿y¿k kēsmē benign hastalēklardan oluĸsa da insidental 

olarak malign hastalēk oranlarēda y¿ksektir. Malign lezyonlarēn erken dºnemde herhangi bir 

klinik bulgu vermemesi, metastaz yapmamasē ve gºr¿nt¿le yºntemleri ile tesbit edilememesi 

sebebiyle insidental kanser gºr¿lme oranlarē y¿ksektir. Bizim ­alēĸmamēzda malignite oranēnēn 

%30 olduĵu tesbit edilmiĸtir. Literat¿rde ise insidental kanser gºr¿lme oranlarēnēn %16ôlara 

­ēktēĵēnē bildiren yayēnlar vardēr. Benign hastalēklarēndan nod¿ler hiperplaziye baĵlē tiroidde 

ĸiĸlik bulgusunun olmasē, basē bulgularēnēn gºr¿lebilmesi sebebiyle sēklēkla tiroidektomi 

uygulanmaktadēr
10
. ¢alēĸmamēzda benign hastalēklarēn %76.3ô ¿n¿n nod¿ler hiperplazi olduĵu, 

malign hastalēklarēn ise %93.2ô sinin ise PK olduĵu tesbit edilmiĸtir. Operasyon esnasēnda 

paratiroidlerin korunmamasē sebebiyle ge­ici veya kalēcē hipoparatiroidi oluĸabilmektedir. 

Bizim serimizde de 1 hastada 4 adet paratiroidin tamamēnēn ­ēkarēldēĵē ve hastada 

hipoparatiroidi geliĸtiĵi gºr¿lm¿ĸt¿r.  

 Sonu­ olarak tiroidde benign hastalēklar daha sēk gºr¿lmekle birlikte malign 

hastalēklarda azēmsanmayacak derecede gºr¿lmektedir. Malign hastalēklarda %15 oranēnda lenf 

nodu metastazēnēn olmasēndan dolayē operasyon ºncesi ayrēntēlē gºr¿nt¿leme tekniklerinin 

yapēlmasē ºnerilmektedir.  

Tablo 6. ¢ƻǘŀƭ ǘƛǊƻƛŘŜƪǘƻƳƛ ǎƻƴǊŀǎƤ ƘƛǎǘƻǇŀǘƻƭƻƧƛƪ ǘŀƴƤƭŀǊ 

 ¢ŀƴƤ Adet (%) YŀŘƤƴ n(%) Erkek n(%) 

Benign  139 70 111 (80) 28 (20) 

 bƻŘǸƭŜǊ IƛǇŜǊǇƭŀȊƛ 106 76,3 84 (79) 22 (21) 

 Graves 5 3,6 4 (80) 1 (20) 

 Hashimato 9 6,5 9 (100) 0 (0) 

 NIFTP 6 4,3 5 (83) 1 (17) 

 CƻƭƭƛƪǸƭŜǊ ŀŘŜƴƻƳ 7 5 4 (71) 3 (29) 

 IǳǊǘƘƭŜ ƘǸŎǊŜƭƛ ŀŘŜƴƻƳ 5 3,6 4 (80) 1 (20) 

 MPFT 1 0,7 1 (100) 0 (0) 

Malign  59 30 44 (75) 15 (25) 

 Papiller Karsinom 55 93,2 40 (73) 15 (27) 

 CƻƭƭƛƪǸƭŜǊ YŀǊǎƛƴƻƳ 1 1,7 1 (100) 0 (0) 

 IǳǊǘƘƭŜ IǸŎǊŜƭƛ YŀǊǎƛƴƻƳ 1 1,7 1 (100) 0 (0) 

 Az Diferansiye Karsinom 1 1,7 1 (100) 0 (0) 

 aŜŘǸƭler Karsinom 1 1,7 1 (100) 0 (0) 
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Determination of the Effects of Solvent Type and Processing Variables 

on Bioactivity of Prunus laurocerasus by Using Response Surface 

Methodology 

 

Kevser KARAMAN  

Erciyes University, Faculty of Agriculture, Department of Agricultural Biotechnology, Kayseri, Turkey 

 

Prunus laurocerasus is a popular fruit in Black Sea region of Turkey and it is commonly 

consumed by the people due to its rich in bioactive properties. In this study, it was aimed to 

characterize the bioactive properties of P.laurocerasus by using response surface methodology 

approach. For this purpose, firstly simplex lattice mixture design was used to determine the best 

solvent mixture for the highest bioactivity of the samples and so ethanol, glycerol and water 

were selected as the extraction solvent while the total phenolic content (TPC) and antiradical 

activity (ARA) were the analyzed responses. After determination of the best solvent, the effects 

of some basic processing variables namely extraction time, extraction temperature and 

solid/liquid ratio on the bioactive parameters namely total phenolic content, total flavonoid 

content (TFC), antiradical activity (ARA), total anthocyanin content and antioxidant capacity of 

P. laurocerasus extracts produced by optimized solvent mixture were studied using response 

surface methodology-Box-Behnken experimental design. TPC and ARA values of the samples 

extracted by different solvent types ranged between 8.93-25.60 mg GAE/g and 20.71-49.53%, 

respectively. Simplex lattice mixture design approach showed that the solvent type affected both 

TPC and ARA values of the samples significantly and it was revealed that the best solvent 

mixture for the highest TPC and ARA of P.laurocerasus was ethanol:glycerol mixture (45:54 

g/g). The samples were again extracted with the optimized solvent mixture at different time, 

temperature and solid/liquid ratio values and it was measured that the TPC, TFC and ARA of 

the samples were in the range of 205.9-455.3 mg GAE/L, 13.22-50.64 mg QE/L and 83.3-92.9 

%, respectively and response surface methodology approach showed that the TPC of the 

samples was affected by solid/liquid ratio while the TFC changed significantly depending on 

time, temperature and solid/liquid ratio. ARA values of the samples also were changed by the 

temperature and solid/liquid ratio significantly. In general, increase in extraction time and 

temperature increased TPC, TFC and ARA values of the samples while the increment of 

solid/liquid ratio resulted a significant decrease in these parameter values in the extract sample 

because of the dilution of the bioactive compounds. It was concluded that P. laurocerasus could 

be extracted by using ethanol:glycerol mixture to produce high bioactive extracts and so 

simplex lattice mixture design approach could be applied effectively and successfully for the 

determination of best solvent type. Response surface methodology ï Box Behnken experimental 

design revealed that the extraction of P. laurocerasus could be affected by basic processing 

variables such as time, temperature and solid/liquid ratio significantly and so, for the extraction 

of this plant, these parameters should be considered to produce high bioactive P. laurocerasus 

extracts. 

 

Keywords: P. laurocerasus, bioactivity, solvent, processing variables, optimization.     
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Abstract:  Nowadays, it is known that various bioactive substances 

obtained from macroalgae extracts are used against pathogens. For this 

purpose, it was collected from the coasts of Muĵla were evaluated the 

antimicrobial efficacy of methanol and chloroform extracts of Codium 

bursa within Chlorophyta. The activities of Codium bursa extracts against 

Escherichia coli (ATTC 25922), Pseudomonas aeruginosa (ATTC 27853), 

Klebsiella pneumoniae (ATTC 70603),Staphylococcus aureus (ATTC 

43300), Salmonella enteritidis (ATTC 13076), Sarcina lutea (ATTC 9341), 

Bacillus cereus (ATTC 11778 ) and Candida albicans were determined by 

Minimal Inhibition Concentration Test (MIC) method. The results obtained 

showed that the methanol and chloroform extracts of the species used in the 

study were a different level of antibacterial effects on the growth of 

microorganisms tested. The highest antibacterial effect was observed in 

both methanol and chloroform extract of Codium bursa, the most effective 

strain was determined as Sarcina lutea (respectively<0.006mg/ml, 

0.19mg/ml), and it was determined that the methanol extract had 

antibacterial activity higher than chloroform extract. The highest antifungal 

activity (1.56mg / ml) was observed against Candida albicans in the 

methanol extract of Codium bursa, while no significant effect was observed 

in the chloroform extract. So, it was observed that methanol extract was 

more effective against this strain than chloroform extract. The data obtained 

from this study may constitute a prediction in determining the effective 

bioactive metabolites in the extracts, in which antimicrobial activity is 

determined and the pure isolation of these metabolites. The components 

obtained in studies with algae species that have bioactive properties can 

also be evaluated as important precursor structures for drug research. 
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Y¿zme Antrenºrlerinin Branĸa Yºnelik Gºr¿ĸleri ile Uygulamada 

Karĸēlaĸtēklarē Sorunlarēn Ķncelenmesi 

Meliha Uzun Dºnmez 
 

ķērnak ¦niversitesi, Beden Eĵitimi ve Spor Y¿ksekokulu, Antrenºrl¿k Eĵitimi Bºl¿m¿, ķērnak/T¦RKĶYE 

melihauzunn16@gmail.com 

 

 
¥zet: Y¿zme; ¿st d¿zey aerobik ve anaerobik dayanēklēlēk, kuvvet, esneklik, s¿rat, 

­abukluk, ritim, koordinasyon gibi sportif performans ve teknik beceri gibi bir­ok 

faktºr¿ i­inde bulunduran bir spor branĸēdēr (T¿zen ve ark., 2005). Y¿zme sporu ­ok 

k¿­¿k yaĸlarda baĸlanabilen ve ­ok ileri yaĸlara kadar s¿rd¿r¿lebilen temel bir 

spordur (Troup, 1999). ¥zellikle y¿zme branĸēnēn ­ocuklarēn fiziksel ve ruhsal 

geliĸimine olan faydalarē yapēlan bir­ok bilimsel ­alēĸmada ortaya ­ēkartēlmēĸ ve 

­ocuklarēn bu branĸa yºnlendirilmesi konusundaki ºnemi vurgulanmēĸtēr (Hanula, 

2001). Bu sebeple bu ­alēĸmanēn amacē, y¿zme antrenºrlerinin perspektifinden branĸa 

yºnelik gºr¿ĸler ve onlarēn uygulamada karĸēlaĸtēklarē sorunlarēn incelenmesidir.  

 

Araĸtērmaya farklē illerde (ķērnak, Elazēĵ, Siirt, Aĵrē, Antalya, Ķzmir, Samsun) ikamet 

eden toplam 10 antrenºr katēlmēĸtēr. Araĸtērmada verilerin toplanmasē i­in 

araĸtērmacē tarafēndan geliĸtirilmiĸ yarē yapēlandērēlmēĸ gºr¿ĸme formu uygulanmēĸtēr. 

Yarē yapēlandērēlmēĸ gºr¿ĸme formlarē esnekliĵe sahip veri toplama ara­larēdēr ve 

belirli bir konuda derinlemesine bilgi saĵlamaktadēr. Bu y¿zden araĸtērmacēlar bu 

formu sēklēkla tercih etmektedir. Hazērlanan bu formun araĸtērmanēn amacēna 

uygunluĵunu belirlemek i­in iki uzmandan gºr¿ĸ alēnmēĸtēr ve formda yer almasē 

d¿ĸ¿n¿len maddeler belirlenmiĸtir. Bu doĵrultuda antrenºrlerin branĸa iliĸkin 

gºr¿ĸleri ile uygulamada karĸēlaĸtēklarē sorunlarē belirlemek amacēyla formda 8 

maddeden oluĸan soruya yer verilmiĸtir. Sonrasēnda yapēlan bu gºr¿ĸmeler word 

dosyasēna aktarēlmēĸtēr. Ardēndan b¿t¿n veriler analiz edilmiĸ, kodlamalar yapēlmēĸ ve 

temalar oluĸturulup sonu­lar deĵerlendirilmiĸtir. 

Elde edilen bulgulara gºre; antrenºrler y¿zme eĵitiminin en verimli ºĵretildiĵi yaĸ 

ortalamasēnē ñ6-7 yaĸò olarak belirtmiĸlerdir. Antrenºrlerin gºr¿ĸlerine gºre 

uygulama sērasēnda kaygē duyulan en ºnemli etken ñboĵulma korkusuòdur. 

Antrenºrlere y¿zme eĵitimini verirken yaĸadēklarē en korkun­ olay nedir? sorusu 

yºneltilmiĸtir. Eĵitmenin biri: ñSuyun i­indeyken bir kadēn su altēnda kriz ge­irdi ve 

suyun altēnda bayēldēò diye yanēt vermiĸtir. Bir baĸka eĵitmen ise: ñBir ºĵrencim 

suyun altēnda ­ērpēnarak boĵulma vakasē yaĸadē. Suya atlayēp boĵulma tehlikesi 

yaĸayan ºĵrencimi ­ēkardēm ve gerekli m¿dahaleleri yaptēmò diyerek yaĸadēĵē olayē 

anlatmēĸtēr. Antrenºrlere, y¿zme branĸēnē daha yaygēn hale getirebilmek i­in neler 

yapēlabileceĵine dair ºnerileri sorulmuĸtur. Antrenºrler: ñĶl ve il­elerde projeler 

yapēlmalē; MEB ile GSB ortak iĸbirliĵi i­erisinde hareket etmeli ve y¿zme projeleri 

geliĸtirmeli; ailelerle toplantē yapēlarak y¿zme branĸē hakkēnda bilgi verilmeli, 

y¿zmenin faydalarē anlatēlmalē ve aileler bu baĵlamda bilin­lendirilmeli; 

antrenmanda kullanēlacak materyallerin, teknik ­alēĸmalarēn, antrenman yapēlacak 

olanaklarēn istenilen kaliteye eriĸmesi saĵlanmalēò gibi bazē fikirler beyan etmiĸlerdir. 

Anahtar Kelimeler: Y¿zme, y¿zme antrenºr¿, uygulamada yaĸanēlan sorunlar 
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Ķla­ Zehirlenmesi Vakalarēnda Acil Servise Ķlk Baĸvurudaki 

Biyokimyasal Parametrelerin Ķncelenmesi 
 

Merve Ķlhan
1
, Emin Fatih Viĸneci

 2
 

1Necmettin Erbakan ¦niversitesi, Meram Tēp Fak¿ltesi, Tēbbi Biyokimya Ana Bilim Dalē, Konya,  

E-mail:merveilhan012@gmail.com 
2Konya Eĵitim ve Araĸtērma Hastanesi, Acil Tēp Kliniĵi, Konya, E-mail: drfatihvisneci@hotmail.com 

 
¥zet: Ķla­ toksisitesi,bir ilacēn normal terapºtik dozlarda veya akut aĸērē dozlarda 

alēmēnēn sonucu olarak geliĸebilir. D¿nya ­apēnda kaza ve ºz kēyēm sebebiyle aĸērē 

dozda ila­ alēmē akut zehirlenmenin en yaygēn nedenidir. ¦lkemizde ise en sēk 

zehirlenme nedenleri; ila­lar, karbonmonoksit (CO), gēda, mantar, organofosfor ve 

koroziv maddelerdir. Bu ­alēĸmanēn amacē, acil servise ila­ zehirlenmesi ĸ¿phesiyle 

baĸvuran vakalarēn demografik verilerini ve biyokimyasal parametrelerindeki 

deĵiĸiklikleri incelemektir. Konya Eĵitim ve Araĸtērma Hastanesi Acil servisinde Eyl¿l 

2018 ve Mayēs 2019 tarihleri arasēnda ila­ zehirlenmesi tanēsē alan 18 yaĸ ve ¿zeri 

hastalarēn verileri geriye dºn¿k olarak incelenmiĸtir. Hastalarēn demografik verileri, 

zehirlemenin ºz kēyēm veya kaza sonucu olup olmadēĵē ve acil servise ilk 

baĸvurduklarēnda yapēlan biyokimyasal analizlerden elde edilen bulgular 

deĵerlendirilmiĸtir. ¢alēĸmaya 74 kadēn, 46 erkek toplam 120 hasta d©hil edilmiĸtir. 

Kadēn ve erkek hastalarēn yaĸ ortalamalarē sērasēyla 27,5Ñ8,98 ve 33,7Ñ14,3ôt¿r. Ķla­ 

zehirlenmelerinin %91,7ôsi ºz kēyēm, %8,3ô¿ kaza sonucu ortaya ­ēktēĵē tespit edilmiĸtir. 

¢alēĸmaya d©hil edilen hastalarēn %5ôinin aspartat aminotransferaz (AST) deĵeri ve 

%8,3ô¿n¿n alanin aminotransferaz (ALT) deĵeri referans aralēĵēnēn (0-35 U/L) 

¿zerinde bulunmuĸtur. %27,5ôinin kreatin deĵeri (0,66-1,09 mg/dl) ve %35ôinin ¿re 

deĵeri (17-43 mg/dl) referans aralēĵēnēn altēndadēr. Hastalarēn %25ôinin klor (Cl) 

seviyesi referans aralēĵēnēn (101-109 mEq/dl) ¿zerindeyken, %10ôunun sodyum (Na) 

deĵeri (136-146 mEq/L), %6,7ôsinin potasyum (K) deĵeri (3,5-5,1mEq/L) ve 

%13,3ô¿n¿n kalsiyum (Ca) deĵeri (8,8-10,6 mg/dl) referans aralēĵēnēn altēnda tespit 

edilmiĸtir. Vakalarēn %22,5ôinde laktat dehidrojenaz (LDH) seviyesi (0-248 U/L) ve 

%29,2ôsinde kreatin kinaz (CK) (101-109 mEq/L) seviyesi referans aralēĵēnēn ¿zerinde 

bulunmuĸtur. %33,3ô¿n¿n albumin deĵeri referans aralēĵēnēn (35-52 g/L) altēndayken, 

%31,7ôsinin karbondioksit (CO2) seviyesi referans aralēĵēnēn (7-40 mmHg) ¿zerinde, 

%14,2ôsinin bikarbonat (HCO3) deĵeri referans aralēĵēnēn (24Ñ2 mmol/L) altēndadēr. 

pH seviyesi %9,2ôsinde referans aralēĵēnēn (7,35-7,45) altēnda ve %3,3ô¿n¿n laktat 

seviyesi (<2 mmol/L) ve alkalen fosfataz (ALP) seviyesi (30-120 U/L) referans 

deĵerinin ¿zerinde bulunmuĸtur. Sonu­ olarak ­alēĸmada ila­ zehirlenmesi olgularēnēn 

­oĵunlukla ºz kēyēm ama­lē ve cinsiyet bakēmēndan gen­ kadēnlarda daha fazla olduĵu 

belirlenmiĸtir. Ķla­larēn bir­ok biyokimyasal reaksiyona neden olduklarē ve bunlarēn 

hayatē tehdit edici etkilerinin olabileceĵi bilinmektedir. Ķla­ zehirlenmelerinin 

biyokimya parametrelerine etkisi a­ēsēndan ilk geliĸ deĵerleri ºnemlidir ancak 

bulgularēn hafif olmasē yanēltēcē olmamalēdēr. Bunlar ila­larēn farklē farmakokinetik 

ºzellikleriyle de iliĸkili olabilmektedir. ¢alēĸmamēzda da toksik dozda madde almēĸ olsa 

bile ­oĵu hastanēn ilk yapēlan biyokimyasal analizlerdeki parametrelerinde deĵiĸiklikler 

oluĸmamasē buna baĵlanabilir. Bunun i­in belirli saat aralēklarēnda ve sonraki 

g¿nlerde biyokimyasal parametrelerin seviyesi de takip edilmelidir. Zehirlenme 

olgularēnda belirgin klinik bulgularē olmayan hastalarēn takip ve taburculuk kararē 

a­ēsēndan biyokimyasal deĵerlerin deĵiĸiminin takibi ºnem arzetmektedir.  

 
Anahtar Kelimeler: acil servis, biyokimya, ila­ zehirlen 

https://www.sciencedirect.com/topics/medicine-and-dentistry/drug-toxicity
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Eĵitimli Ķmm¿nite: Doĵal Ķmm¿n Hafēzanēn Metabolik ve Epigenetik 

Yeniden D¿zenlenmesi 

 
 

Merve Ķlhan
1
 

1Necmettin Erbakan ¦niversitesi, Meram Tēp Fak¿ltesi, Tēbbi Biyokimya Ana Bilim Dalē, Konya,  

E-mail:merveilhan012@gmail.com 

 

 
¥zet: Temel imm¿noloji kaynaklarēna gºre doĵal baĵēĸēklēk aynē etkenle 

her karĸēlaĸmasēnda benzer bi­imde yanēt oluĸtururken, edinsel baĵēĸēklēk, 

bir kez karĸēlaĸtēĵē mikroorganizma ile sonraki karĸēlaĸmalarēnda ­ok daha 

etkili bir yanēt oluĸturur. Bir baĸka deyiĸle doĵal baĵēĸēklēk yabancē etken 

ile ºnceki karĸēlaĸmalarēnē anēmsamaz ve her karĸēlaĸmadan sonra bazal 

d¿zeye dºner buna karĸēlēk edinsel baĵēĸēklēk mikroorganizma ile daha 

ºnceki karĸēlaĸmasēnē hatērlar ve daha g¿­l¿ bir bi­imde yanēt verir. Ancak 

yakēn zamanda, sadece edinsel baĵēĸēklēĵēn imm¿nolojik hafēzayē 

geliĸtirebileceĵi paradigmasē, doĵal baĵēĸēklēk sistemindeki h¿crelerin, 

ikincil enfeksiyonlara daha hēzlē ve daha geliĸmiĸ bir yanēt vermeyi 

kolaylaĸtēran, iĸlevsel yeniden programlama yapabileceĵini gºsteren 

­alēĸmalarla karĸē karĸēya kalmēĸtēr. Bu durum ódoĵal baĵēĸēklēk belleĵiô 

veya óeĵitimli baĵēĸēklēkô olarak adlandērēlmēĸtēr. Eĵitimli baĵēĸēklēk, 

yalnēzca doĵal baĵēĸēklēk h¿crelerinin h¿cre i­i sinyalinin yeniden 

ĸekillenmesini kapsamakla kalmaz, aynē zamanda, glikoliz, oksidatif 

fosforilasyon, lipid ve amino asit metabolizmasē gibi h¿cresel metabolik 

yolaklarda kºkl¿ deĵiĸiklikler meydana getirerek, doĵal imm¿n h¿crelerin 

ikincil bir uyarana cevap verme kapasitesini arttērēr. Bu h¿cre i­i 

iĸlemlerin anlaĸēlmasē, enfeksiyonlar ve inflamatuvar hastalēklar 

sērasēndaki doĵal imm¿n yanētlarēn mod¿lasyonu i­in yeni terapºtik 

olanaklar saĵlayabilir. Bu derlemenin amacē eĵitimli imm¿nite kavramēnē 

metabolik ve epigenetik mekanizmalarla a­ēklamak ve bu konudaki en yeni 

­alēĸmalarē ve hipotezleri sunmaktēr. 

 

Anahtar Kelimeler: eĵitimli imm¿nite,  metabolizma, epigenetik 

 

 

Giriĸ 

H¿cresel metabolizma ve imm¿n yanēt yakēndan iliĸkilidir. Metabolik yollar sadece h¿cre 

homeostazēnē s¿rd¿rmek i­in enerji saĵlamakla kalmaz, aynē zamanda imm¿n h¿cre 

fonksiyonlarēnē da kontrol eder (1). Monositler/makrofajlar ve doĵal ºld¿r¿c¿ h¿creler gibi 

doĵal imm¿n sistem h¿creleri, ºnceki bir yabancē karĸēlaĸmayē hatērlayabilir ve bu nedenle 

imm¿nolojik belleĵi oluĸturabilir. Doĵal imm¿n hafēzanēn bu biyolojik iĸlemine óeĵitimli 

imm¿niteô denir. Doĵuĸtan gelen baĵēĸēklēk h¿crelerinin bir patojen ile uyarēlmasēnēn, benzer 

veya iliĸkisiz baĵēĸēklēk uyarēcēlara olan daha sonraki artmēĸ baĵēĸēklēk yanētē gºzlemiyle 

a­ēklanēr (2).  
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Geliĸtirilmiĸ baĵēĸēklēk tepkisi, h¿cre i­i metabolizma ve histon modifikasyonlarē d¿zeyinde 

epigenetik d¿zenlemedeki deĵiĸiklikler ile iliĸkilidir (3). Bu uzun vadeli doĵal imm¿n yanēt, 

antijene ºzg¿ bir karaktere sahip deĵildir, bu nedenle belirli bir bulaĸēcē organizma veya 

uyarēcēya dayanmaz (4). Spesifik olmayan imm¿nolojik hafēzanēn bitkilerde (5) ve omurgasēz 

hayvanlarda (6) eski bir biyolojik s¿re­ olduĵu bilinmektedir (7). Omurgalē konak­ē savunmasē 

i­in bu fenomenin potansiyel ºneminin ilk gºstergesi, ºnc¿ aĸēlama programlarē ile, ilgili 

olmayan hastalēklara karĸē saĵlanan geniĸ kapsamlē korumadan gelmiĸtir. 1930'larēn baĸlarēnda, 

d¿nyanēn Mycobacterium tuberculosise karĸē en ­ok uygulanan aĸēlarēndan biri olan Bacillus 

Calmette-GueËrin (BCG), bebeklerin t¿berk¿loz ºl¿m y¿k¿n¿n ºtesinde saĵ kalmasēnē da b¿y¿k 

ºl­¿de arttērmēĸtēr (8-10). BCG aĸēlamasēnēn spesifik olmayan faydalē etkileri, Afrika'da d¿ĸ¿k 

doĵum aĵērlēklē ­ocuklarda ­eĸitli enfeksiyonlardan ºl¿m oranlarēnēn azaldēĵēnē bildiren 

randomize klinik ­alēĸmalarla gºsterilmiĸtir (11). 

 

Eĵitimli Baĵēĸēklēk Ķki Ucu Keskin Bir Bē­aktēr 

Enfeksiyonlar baĵlamēndaki yararlarēna raĵmen, doĵal imm¿n sistemin uzun s¿reli aktivasyonu, 

kronik inflamatuvar hastalēklarēn patogenezinde istenmeyen bir rol oynayabilir (12). Bºyle bir 

hastalēĵēn ºrneĵi olarak, baĵēĸēklēk sisteminin merkezi bir rol oynadēĵē, d¿ĸ¿k dereceli bir 

vask¿ler inflamasyon sonucu oluĸan ateroskleroz verilebilir. Endotel h¿creleri, d¿z kas h¿creleri 

ve dolaĸēmdaki baĵēĸēklēk h¿creleri arasēndaki karmaĸēk bir etkileĸim, damar duvarēnda bir 

aterosklerotik plak oluĸumunu destekleyen proinflamatuvar bir mikro­evre yaratēr (13). Bu 

iĸlemde, en fazla bulunan inflamatuvar h¿creler monositler ve makrofajlardēr. Monositler damar 

duvarēna gº­ ederek erken plak geliĸimini belirler ve makrofajlara farklēlaĸtēktan sonra kºp¿k 

h¿creleri olmak ¿zere lipid damlacēklarēnē i­eri alērlar (12). Ayrēca, modifiye edilmiĸ d¿ĸ¿k 

yoĵunluklu lipoprotein (LDL) partik¿lleri ve proteoglikanlar gibi yerel hasara baĵlē molek¿ler 

desenler, TLR2 (toll-benzeri reseptºr 2) ve TLR4 gibi membrana baĵlē reseptºrleri uyarēr (14). 

Proinflamatuvar sitokinlerin ve kemokinlerin salgēlanmasē da, aterosklerotik plaklarēn 

(in)stabilitesi, ilerlemesi ve geliĸimi ile iliĸkili proinflamatuvar ­evreyi daha da teĸvik eder (12). 

 

Doĵal Ķmm¿n Hafēzadaki Metabolik Yollar 

 

Glikoliz  

Aerobik solunum, ­oĵu insan h¿cresinde ATP'nin ana kaynaĵēdēr ancak alternatif bir glikoz 

metabolizmasē bi­imi olan glikoliz, hem baĵēĸēklēk hem de hastalēk durumlarēnda merkezi bir 

rol oynar (15,16). Makrofajlarēn uyarēlmasēndan sonra, glukozdan ¿retilen pir¿vat oksidasyona 

uĵramak ¿zere mitokondriye girmek yerine h¿creden salēnan laktata dºn¿ĸt¿r¿l¿r. ATP 

¿retiminde oksidatif fosforilasyondan daha az etkili olmasēna raĵmen, glikoliz; daha hēzlē bir 

ATP ¿retimi ile sonu­lanacak ĸekilde up-reg¿le edilir. Bunun sonucu olarak, doĵal baĵēĸēklēk 

h¿creleri bu metabolik adaptasyonu, aktivasyon i­in gereken enerji ve yapē taĸlarēnē zamanēnda 

saĵlamak i­in kullanabilir (17,19). 

Cheng ve ark. ɓ-glukan ile eĵitilmiĸ makrofajlarda glikoz t¿ketiminin arttēĵēnē gºstermiĸtir (20). 

Baĸka bir ­alēĸmada Arts ve ark. ɓ-glukan ile eĵitilmiĸ monositlerde glukozun laktata 

dºn¿ĸt¿r¿ld¿ĵ¿n¿, bºylece glikolizin up-reg¿le olduĵunu ispatlanmēĸtēr (3). Buna gºre pro-

inflamatuvar makrofajlar y¿ksek oranda glikolitiktir, ancak anti-inflamatuvar makrofajlar, esas 

olarak oksidatif fosforilasyon ve yaĵ asidi oksidasyonuna dayanēr (21).  

Monositlerin ɓ-glukan ile eĵitiminden sonra, glikoz metabolizmasēndaki hekzokinaz ve pir¿vat 

kinaz hēz sēnērlayēcē enzimlerini kodlayanlar gibi, glikolize katēlan genlerin, bir hafta sonra 

epigenetik olarak up-reg¿le olduĵu bulunmuĸtur  (20). Bu metabolik yeni baĵlantēlar, farelerde 

ɓ-glukan enjeksiyonundan bir hafta sonra en zenginleĸtirilmiĸ yollardan birinin glikoliz olduĵu, 

ɓ-glukan uygulamasēnēn, enerji metabolizmasēnda genel bir artēĸē i­erdiĵi, kemik iliĵi 

progenitºrlerinde de bulunmuĸtur (18,22).  
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TCA ve Oksidatif Fosforilasyon 

TCA, asetil-CoA'nēn kimyasal baĵlarēnda depolanan enerjiyi, bir dizi reaksiyonda yakalar ve ara 

molek¿llerde bulunan y¿ksek enerjili kimyasal baĵlarda tutar. Bu enerji daha sonra ATP'yi 

sentezlemek i­in oksidatif fosforilasyona aktarēlēr. ɓ-glukan gibi mantar bileĸenleri tarafēndan 

eĵitimli baĵēĸēklēĵēn uyarēlmasē, h¿cresel metabolizmanēn mTOR/HIF1Ŭ/Akt yolu ile oksidatif 

fosforilasyondan glikolize doĵru kaymasēna neden olur (22). Ancak oksidatif fosforilasyon 

kapanmaz ve diĵer metabolitler, glikozun TCA dºng¿s¿nden geliĸmiĸ glikolitik yollara doĵru 

kaymasēnē telafi edebilir. Bu baĵlamda Arts ve ark. TCA dºng¿s¿nde glutamin takviyesinin; 

eĵitimli baĵēĸēklēĵēn uyarēlmasē i­in, birikimi ­ok ºnemli hale gelen fumaratēn h¿cre i­i 

konsantrasyonunda bir artēĸa yol a­tēĵēnē gºstermiĸtir. Fumaratēn imm¿nomod¿latºr etkilerine, 

KDM5 ailesinden histon demetilazlarēn inhibisyonu aracēlēk eder ve bu, proinflamatuvar 

genlerin ekspresyonunu kolaylaĸtērmak ¿zere histon metilasyonu ve a­ēk kromatin yapēsēyla 

sonu­lanēr (3). 

Farklē TCA dºng¿s¿ ara maddelerinin seviyelerindeki ­eĸitliliĵin, doĵal imm¿n h¿crelerin 

epigenetik senaryosuna ĸekil verilmesine dahil olan diĵer enzimlerin fonksiyonunda da etkisi 

vardēr. Buna gºre, DNA/histon metiltransferazlar, d¿zg¿n ­alēĸmasē i­in S-adenosil metiyonin 

gerektirir. Hematopoetik h¿crelerde DNA demetilasyonunda yer alan on-onbir translokasyon 

proteininin (TET) faaliyetleri, TCA dºng¿s¿ ara maddesi Ŭ-ketoglutaratēn varlēĵēna dayanēr 

(23). JmjC ve JmjD ailesinin histon lizin demetilazlarē, demetilasyon iĸlemi i­in bir kofaktºr 

olarak Ŭ-ketoglutarata ihtiya­ duyar (24).  

S¿ksinat, sitrat veya asetil-CoA gibi diĵer TCA dºng¿s¿ ara maddeleri, inflamatuvar tepkilerin 

d¿zenlenmesinde temel bir rol oynayabilir. S¿ksinat, HIF1Ŭônēn hidroksilasyonunu inhibe 

ederek HIF1Ŭ'yē biriktirir ve stabilize eder bu da inflamatuvar makrofajlarda IL-1ɓ 

transkripsiyonunu teĸvik eder. (25). Proinflamatuvar makrofajlarda sitrat seviyelerinin 

y¿kselmesi prostaglandinler, reaktif oksijen t¿rleri ve nitrik oksit gibi farklē proinflamatuvar 

faktºrlerin ¿retimi i­in ºnemlidir. Eĵitimli h¿crelerde, proinflamatuvar genler artan histon 

asetilasyonuna uĵrarlar bºylece sekonder stim¿lasyonda transkripsiyon faktºrleri i­in bu 

genlere eriĸimi artar (26). Histon asetil transferazlar tarafēndan histonlarēn asetilasyonu, TCA 

dºng¿s¿nden mitokondriyal sitratēn exportu yoluyla tedarik edilen asetil-KoA'yē gerektirir (27). 

Ayrēca, hem glikoliz hem de glutaminden t¿retilmiĸ asetil-KoA'nēn, hekzokinaz 2, 

fosfofruktokinaz ve laktat dehidrojenaz gibi glikolitik enzimleri kodlayan genlerin histon 

asetilasyonunu ind¿klediĵi, dolayēsēyla glikolizi arttērdēĵē gºsterilmiĸtir (ĸekil 1) (28). 

 

 
 

ķekil 1. TCA dºng¿s¿ndeki ara metabolitlerin epigenetik mekanizmalar ¿zerine etkisi (4) 

Ķtakonat (29,30) ve 2-hidroksi glutarat (31) gibi diĵer TCA dºng¿s¿ metabolitleri, inflamatuvar 

yanētēn mod¿lasyonunda b¿y¿k potansiyel gºstermiĸtir. Bu baĵlamda, itakonat, elektrofilik 

stresin ind¿klenmesi yoluyla imm¿nomod¿latºr potansiyeli olan en umut verici endojen 

molek¿llerden biri olarak belirtilmiĸtir. Glutatyon ile reaksiyona girme ve ardēndan IəBɕ -ATF3 

(NF-əB inhibitºr zeta-aktive edici transkripsiyon faktºr 3) inflamatuvar ekseni  (29) veya 
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KEAP1-Nrf2 (Kelch-benzeri ECH-iliĸkili protein 1-n¿kleer faktºr (eritroid-kºkenli 2)-benzeri 

2) sistemi (30) gibi yollarē d¿zenleyerek (ĸekil 2), Mycobacterium tuberculosis enfeksiyonu 

sērasēnda imm¿n toleransēn ind¿klenmesine, eĵitimli imm¿nitenin baskēlanmasēna ve 

imm¿nopatolojinin ºnlenmesiyle iliĸkilendirilmesine neden olmuĸtur (32). 

 

 

 
ķekil 2: Makrofajlarda dinlenme ve aktif durumdaki metabolik deĵiĸiklikler (38) 

Lipid Metabolizmasē  
Christ ve ark. farelerin sēnērlē bir s¿re y¿ksek yaĵlē diyete maruz bērakēlmasēnēn, hematopoetik 

ºnc¿llerin uzun s¿reli transkripsiyonel ve fonksiyonel olarak yeniden programlanmasēna sebep 

olduĵunu, bunun da sistemik inflamasyonda tutarlē bir artēĸa ve NLRP3 (Nod-benzeri reseptºr 

pirin-i­eren3) ve IL-1ɓ'ye baĵlē bir mekanizma ile s¿rekli artan ikincil tepkilere yol a­tēĵēnē 

gºstermiĸtir (33).  

Yaĵ asitleri sentezi genellikle proinflamatuvar makrofaj fenotipiyle iliĸkilidir. Yaĵ asitlerinin 

oksidasyonu makrofajlarēn inflamatuvar etkisini d¿zenlemede ºnemli bir rol oynarken, yaĵ 

asitleri, h¿cre i­i stres durumu ve doĵal baĵēĸēklēk yolaklarēnēn aktivasyonunu ind¿kleyebilir 

(34). H¿cre i­i doymamēĸ yaĵ asitlerinin (oleik asit, linoleik asit, araĸidonik asit) artan 

seviyeleri, mitokondriyal solunum yoluyla IL-1Ŭ ¿retimini d¿zenleyerek proinflamatuvar 

fenotipi uyarmēĸtēr ve endojen olarak t¿retilmiĸ TAG'lar (tria­ilgliserol), oksidatif 

fosforilasyonu ateĸlemek i­in asetil-KoA ¿retmek ¿zere mitokondride ɓ-oksidasyon ile 

katabolize edilmiĸtir (35).  

Lachmandas ve ark. aktivasyonun aterosklerozda eĵitilmiĸ h¿cre fenotiplerinin oluĸturulmasē ile 

iliĸkili olduĵu d¿ĸ¿n¿len n¿kleer reseptºr PPAR-ɔ'nēn (peroksizom proliferatºr-aktive reseptºr), 

LPS'ye (lipopolisakkarit) kēyasla Pam3Cys ile uyarēlan monositlerde bulunan daha y¿ksek ­oklu 

doymamēĸ yaĵ asitleri seviyesinin bir sonucu olarak y¿kselebileceĵini varsaymēĸtēr (36).  

Yakēn zamanda Mitroulis ve ark. lipid deĵiĸikliklerinin hematopoetik progenitºrlerde eĵitimli 

baĵēĸēklēk ile iliĸkili etkilere eĸlik ettiĵini gºsterdiĵi in vivo bir model sunmuĸtur. ɓ-glukan 

enjeksiyonu, PBS (fosfat tamponlu tuz) enjeksiyonuna kēyasla linoleik ve araĸidonik asit 

metabolizmasēnda yer alan metabolitlerde bir azalmaya neden olmuĸtur (22). Bu ­izgide, ɓ-

glukan ile eĵitilmiĸ farelerden elde edilen h¿creler, daha kēsa ve daha doymuĸ a­il zincirlerine 

sahip lipitler i­erirken, PBS ile tedavi edilen kontrol grubundan elde edilen h¿creler daha uzun 

a­il zincirlerine sahip lipitler ve artan ­oklu doymamēĸ yaĵ asitleri seviyelerine sahipti. Hepsi 

birlikte, bu ­alēĸmalardan elde edilen sonu­lar, IL-1Ŭ ve IL-1ɓ gibi inflamsom-aracēlē ¿r¿nlerin, 

eĵitimli baĵēĸēklēĵēn ind¿klenmesinin arkasēndaki mekanizmalarē d¿zenleyen merkezi 

d¿zenleyiciler olduĵunu gºstermektedir (20). 

 

Kolesterol Metabolizmasē  
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Son zamanlarda yapēlan bir ­alēĸma, kolesterol sentez yolu metabolitlerinin, ancak kolesterol¿n 

kendisinin deĵil, ɓ-glukan, oxLDL veya BCG uyguladēktan sonra insan makrofajlarēnda eĵitimli 

baĵēĸēklēk oluĸturulmasē i­in ­ok ºnemli olduĵuna dair ºnemli kanētlar saĵlamēĸtēr. Bekkering 

ve ark. ɓ-glukan eĵitiminden sonra kolesterol sentezi yolunda birka­ anahtar enzimin 

ekspresyonundaki artēĸēn, eĵitimli baĵēĸēklēĵēn ind¿klenmesi i­in bir ºnkoĸul olduĵunu haber 

vermiĸtir (37). Bu bulgu, ɓ-glukan tarafēndan ind¿klenen eĵitimli baĵēĸēklēĵē tamamen bloke 

eden HMG-CoA red¿ktaz inhibitºr¿ fluvastatin ile desteklenmiĸtir.  

Ķlgin­tir ki, 6-floromevalonat (bir mevalonat-pirofosfat dekarboksilaz inhibitºr¿) 

kullanēldēĵēnda, eĵitimli imm¿nite ind¿ksiyonu artmēĸtēr. Bu, mevalonat-5-pirofosfatēn (PP) 

izopentenil-PP'ye dºn¿ĸ¿m¿n¿n engellenmesinin, y¿ksek bir inflamatuvar yanēta aracēlēk eden 

mevalonat birikimine yol a­tēĵēnē gºstermiĸtir. Yazarlar ­ok y¿ksek bir doz kullanmēĸ olsalar 

da, monositleri mevalonat ile tedavi etmek eĵitimli imm¿niteyi uyarmak i­in yeterli olmuĸtur. 

Mevalonatēn doĵuĸtan gelen baĵēĸēklēk belleĵini uyarmadaki klinik ºnemi, mevalonat kinaz 

eksikliĵi nedeniyle mevalonat biriktiren hiper-IgD sendromu (HIDS) hastalarēndan monositler 

kullanēlarak ispat edilmiĸtir. Saĵlēklē kontrollerle karĸēlaĸtērēldēĵēnda, HIDS hastalarēndan gelen 

monositler, uyarēlma ¿zerine y¿ksek inflamatuvar sitokinler ¿retmiĸ ve mevalonat birikiminin 

eĵitimli imm¿niteyi ind¿klediĵini gºstermiĸtir. Mekanik olarak, mevalonat birikimi IGF-1R-

mTOR yolunu ve glikolize doĵru metabolik bir anahtarē up-reg¿le etmiĸtir (ĸekil 3) (1,39).  

 

 
ķekil 3: Mevalonatla uyarēlmēĸ eĵitimli imm¿nitede IGF1-Rônin artan fonksiyonu aracēlēk eder (39). 

SONU¢ VE ¥NERĶLER 

Bu ­alēĸmalar, imm¿nometabolizma alanēnda muazzam bir heyecan uyandērmaktadēr ve 

metabolik deĵiĸikliklerin imm¿n h¿cre fonksiyonu ve kaderi ¿zerinde doĵrudan ve s¿rekli bir 

etkiye sahip olabileceĵine dair saĵlam kanētlar saĵlamaktadēr. H¿cresel metabolizmanēn 

mod¿lasyonu, imm¿n aracēlē veya enfeksiyonel hastalēklarda terapºtik bir hedef olarak b¿y¿k 

bir potansiyele sahiptir ancak eĵitimli baĵēĸēklēĵē ind¿klemek/bloke etmek i­in farmakolojik 

m¿dahale zordur ve enfeksiyon, kanser veya baĵēĸēklēk hastalēklarēna duyarlēlēĵē 

artērabilir/azaltabilir. Bu nedenle, eĵitimli baĵēĸēklēĵēn potansiyel klinik etkilerini ve zararlē 

sonu­larēnē bir hastalēk baĵlamēnda dikkatlice d¿ĸ¿nmek ­ok ºnemlidir. Diyabet ve 

hiperkolesterolemi gibi aterojenik risk faktºrlerinin sistemik inflamatuvar yanētlarē tetiklediĵi ve 

deĵiĸmiĸ metabolomu ve monositlerin epigenetik manzarasēnē hedeflemenin hastalēĵēn 

ciddiyetini azaltabildiĵi bilinmektedir. Ayrēca monositlerde eĵitimli baĵēĸēklēĵē mod¿le eden 

metabolitlerin uyarēlmasē, riskli baĵēĸēklēk yanētlarē veya enfeksiyonlardan kaynaklanan 

hastalēklarē tedavi etmek i­in yeni bir stratejiyi temsil edebilir. En y¿ksek terapºtik etkinliĵi ve 

en d¿ĸ¿k yan etkileri olan en ºnemli ve spesifik molek¿lleri hedef alan metabolik deĵiĸiklik ve 

epigenetik yeniden programlamanēn mekanik ºzelliklerini netleĸtirmek i­in daha fazla araĸtērma 

yapēlmasē zorunludur. 
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¥zet: Kitle iletiĸim ara­larēndan birisi olarak gºr¿len sinema, ¿lkelerin sosyal, 

ekonomik ve k¿lt¿rel yaĸamē ile i­ i­edir. ¦retilen sinema filmlerindeki belli baĸlē 

temel ºzellikler, izleyicilerin film se­imlerini etkilemekte, yani izleyicilerin film 

se­imleri yaĸadēklarē mekanlarēn ºzelliklerine gºre ĸekillenmektedir. ¢alēĸmada 

T¿rkiyeôdeki sinema izleyicilerin film se­imleri arkasēndaki mek©nsal paternleri 

tespit edilmeye ­alēĸēlmēĸtēr. Bu ama­la yapēlan ­alēĸmada, T¿rkiye Ķstatistik 

Kurumu(TUĶK) tarafēndan yayēnlanan sinema istatistikleri T¿rkiye bazēnda ve 

T¿rkiye il bazēnda 10 yēllēk (2009-2018) olmak ¿zere elde edilmiĸtir. Elde edilen 

verilerle ilk aĸamada T¿rkiye ºl­eĵindeki genel istatistik deĵerleri yēllēk deĵiĸimler 

ve yerli/yabancē sinema izlenme oranlarē analiz edilmiĸtir. Ķkinci adēmda ise 

yerli/yabancē film izleme oranlarē Coĵrafi Bilgi Sistemleri (CBS) ortamēnda 

T¿rkiye il bazēnda analiz edilmiĸtir. Analizlerde kartografik gºrselleĸtirmeler 

yapēlarak illere gºre sinema izlenme haritalarē oluĸturulmuĸtur. Ayrēca CBS 

ortamēnda oluĸturulan verilere mek©nsal otokorelasyon testleri uygulanarak 

bºlgesel k¿melenmeler ve deĵiĸimler ortaya konulmuĸtur. Sonu­lara gºre T¿rkiye 

genelinde 2009 ile 2018 arasēnda sinema izlenme sayēsē iki katēndan fazlasēna 

y¿kselmiĸ, n¿fusa oranla bakēldēĵēnda iki katēna yaklaĸmēĸtēr. 2009 yēlēnda yabancē 

film daha fazla izlenirken 2018 yēlēnda yerli filmlerin izlenme sayēsē, yabancē 

filmlerin izlenme sayēsēnēn yaklaĸēk 1,5 katēna y¿kselmiĸtir. Bu sonu­ T¿rk film 

end¿strisinin son 10 yēlda geliĸtiĵini gºstermektedir. T¿rkiye il bazēndaki 

analizlere gºre T¿rkiyeônin Kuzeybatēsēnda y¿ksek film izlenme k¿melenmeleri, 

Doĵu ve G¿neydoĵuda d¿ĸ¿k k¿melenmeler tespit edilmiĸtir. Ayrēca Ķstanbul, 

Ankara ve Eskiĸehir illerinde yabancē film daha ­ok izlenmekle beraber diĵer t¿m 

illerde yerli film izlenmelerinin daha y¿ksek olduĵu ºzellikle Doĵu bºlgelerinde 

katlarla ifade edilebilecek d¿zeyde daha yerli filmlerin tercih edildiĵi 

gºzlemlenmiĸtir. 

Anahtar Kelimeler: Sinema, Coĵrafi Bilgi Sistemleri, zaman-mekansal analizler 

 

Giriĸ 

Her toplum s¿rekli deĵiĸim ve dºn¿ĸ¿m altēnda olup, o toplumda meydana gelen deĵiĸiklik ve 

dºn¿ĸ¿mler diĵer t¿m olgularē etkiler (Sevin­, 2006). Sinema da bu toplumsal deĵiĸime, 

dºn¿ĸ¿me ve geliĸime katkēda saĵlayan ve aynē zamanda etkilenen ºnemli bir sanat dalēdēr. 

Sinema-toplum iliĸkisi, sanatēn her dalēnda olduĵu gibi ayrēlmaz bir b¿t¿nl¿k oluĸturur. 

Sinemadan ¿retildiĵi toplumun deĵer yargēlarē zihniyetinin ve farklēlēklarēnēn bir ¿r¿n¿d¿r ve bu 

nedenle her k¿lt¿re ve topluma gºre deĵiĸebilir. Ancak, ifade olanaklarēyla evrensel deĵerlere 

katkēda bulunma g¿c¿ne sahiptir (Elmacē, 2006). 

Sinema; dil, din, ērk, kost¿m, kēyafet, mekan ve gelenek-gºrenek gibi t¿m bu olgularē i­eren bir 

deĵiĸim aracēdēr ve kimi zaman ait olduĵu toplumun doĵrudan veya kimi zaman dolaylē bir 

yansēmasēdēr. Bu anlamda sinema i­inde bulunduĵu toplumun koĸullarēndan izole edilemez, 

toplumun i­inden gelen bir unsurdur. Toplumu etkilediĵi i­in toplumdan da etkilenir ve bu 

ĸekilde toplumla iki yºnl¿ bir iliĸkisi vardēr (Sevin­, 2014).  

Sinema, toplumu hem yarattēĵē yeri ve zamanē tanēmlama hem de k¿lt¿r, ekonomi, tarih ve 

ºzellikle sosyal yapēyē oluĸturan k¿lt¿r¿ aktarma anlamēnda iyi bir rehberdir (Yēldēran, 2011). 
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T¿rk Sinemasē, diĵer ¿lkelerde olduĵu gibi kendine ºzg¿ toplumsal ger­ekliĵini sinemasēna 

yansētmaya ­alēĸmēĸtēr ve bu anlamda baĸarēlē ¿r¿nler ¿retebilmiĸtir (Elmacē, 2006).  

T¿rkiyeôde sinema 1850 yēlēna doĵru saray ve konaklarda gºsteri niteliĵinde baĸlayēp sirk ve 

tiyatrolar ¿zerinden halk tarafēndan izlenmeye baĸlamēĸtēr. Bu baĵlamda ilk sinema Ķstanbul 

Beyoĵluônda 1908 yēlēnda kurulmuĸ olup 1914 yēlē T¿rk sinemasēnda milat kabul edilmektedir 

(Tºre, 2010). G¿n¿m¿zde 100. Yēldºn¿m¿n¿ deviren T¿rkiye sinema sektºr¿ ge­miĸinde ­ok 

­alkantēlē zamanlar ge­irmiĸ olup ciddi d¿ĸ¿ĸler yaĸamēĸtēr. Ancak T¿rkiye sinema sektºr¿, 

artan film ve seyirci sayēsē ile son 10 yēlda dikkatleri ¿zerine ­ekmektedir (Kērankabeĸ ve 

Yorulmaz, 2018). 

Bu ­alēĸmada T¿rk sinemasēnēn son 10 yēldaki dikkat toplayan y¿kseliĸi analiz edilmiĸtir. Bu 

baĵlamda 2009 -2018 yēllarē arasēnda, T¿rkiye ­apēnda ve il bazēnda sinema izlenme 

istatistikleri ile ilgili zaman-mekansal analizler yapēlmēĸtēr. CBS tabanlē analizleri ile 

T¿rkiyeôdeki sinema izlenme ve sinema t¿r¿ne gºre il bazlē gºrselleĸtirilmesi ve lokal 

k¿melenmelerin belirlenerek konuyla ilgili bºlgesel resimlerin ortaya ­ēkarēlmasē ama­lanmēĸtēr. 

Materyal ve Metot 

¢alēĸma alanē, T¿rkiye ¿lke sēnērlarē ve 81 il sēnērlarēnē kapsamakta olup, t¿m T¿rkiyeôye ait 

toplam ve her bir il birimindeki sinema ve n¿fus istatistikleri TUĶKôten elde edilmiĸtir. Elde 

edilen veriler 2009-2018 yēllarē arasēnda 10 yēllēk t¿m T¿rkiye ve T¿rkiye il bazēnda sinema 

izlenme sayēlarē ve ilgili yēllardaki adrese dayalē n¿fus kayēt sistemine gºre elde edilen n¿fus 

bilgileridir. Sinema izlenme istatistikleri i­erisinde film t¿r¿ alt kategori olarak se­ilerek yerli 

ve yabancē film olmak ¿zere bu sēnēflar ¿zerinde ­alēĸēlmēĸtēr. Ayrēca ­alēĸmada T¿rkiye il 

sēnērlarē haritasē kullanēlmēĸtēr. 

TUĶKôten elde edilen il bazēndaki istatistiksel verilerin T¿rkiye il sēnērlarē haritasēna entegre 

edilmesi ve gerekli verilerin s¿z¿lmesi ve d¿zenlenmesi i­in zaman-mek©nsal veri madenciliĵi 

yapēlmēĸtēr. Yapēlan veri madenciliĵi iĸlemi CBS ortamēnda yapēlmēĸ olup, bºylece MS Excel 

ortamēndaki sºzel veriler d¿zenlenerek vektºr formattaki T¿rkiye il sēnērlarē haritasē ile 

iliĸkilendirilmiĸtir. T¿rkiye il bazlē yapēlan CBS ortamēndaki d¿zenleme ve analizler ArcGIS 

yazēlēmēnda, ¿lke bazēndaki iĸlemler MS Excelôde yapēlmēĸtēr. ¢alēĸmada il bazēnda yerel 

k¿melenmelerin bulunabilmesi i­in lokal k¿meleme analizi kullanēlmēĸtēr. 

Yerel k¿melenme istatistikleri bºlgeye ait alt gruplara odaklanmakta ve her bir gºzlemin bu 

istatistiklere katkēlarēnē detaylē olarak ortaya koymaktadēr (¥zg¿r 2008). Diĵer bir ifade ile lokal 

k¿meleme yºntemleri ile ­alēĸēlan bºlgedeki mek©nsal k¿melenmelerin nerede bulunduĵu 

ortaya ­ēkarēlmaktadēr (David 2017). 

K¿melenme analizlerinin yerel tekniklerinden birisi olan Lokal Moranôs I, Moranôs Iôēn lokal 

versiyonudur. Anselin tarafēndan geliĸtirilen otokorelasyon testi, Moranôs I temeline dayanan 

lokal bir yºntemdir (Anselin 1995) olup, bºlgesel k¿melenmeler ya da mek©nsal aykērēlēklarēn 

lokasyonunu tespit etmek i­in kullanēlēr (Atalay 2010). Lokal Moranôs I testi ile ilgili eĸitlikler 

form¿l 1 ve 2ôde verilmektedir (Int Kyn.1). 

)d   В ×ȟØ Ø                                               (1) 

3  
В

                    (2) 

×ȟ :   i ve j elemanlarē arasēndaki aĵērlēk matrisi  

Ø    :   i ºzelliĵinin deĵeri 

Ø    :   j ºzelliĵinin deĵeri 



 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

261  
Proceedings Book  

 

Î     :   toplam ºzellik sayēsē  

)d, komĸu objelerin birbiriyle olan iliĸkisini gºstermektedir. (Taĵēl 2007). Y¿ksek pozitif )d 
deĵeri, gºzlemin komĸularē ile benzer ĸekilde olduĵunu, komĸularē gibi deĵerin y¿ksek veya 

d¿ĸ¿k olduĵunu dolayēsēyla benzer mek©nsal k¿melenmeler olduĵu anlamēna gelmektedir. 

Y¿ksek negatif bir )d deĵeri ise gºzlemin komĸularēyla farklē deĵerlere sahip olduĵunu 
dolayēsēyla mek©nsal aykērēlēk olduĵu anlamēna gelmektedir. Mek©nsal aykērēlēklar, y¿ksek-

d¿ĸ¿k ve d¿ĸ¿k-y¿ksek deĵerleri ĸeklinde sēnēflandērēlmaktadēr (Zhang et al. 2008). 

Bulgular  

¢alēĸmada ºncelikle t¿m T¿rkiye bazlē istatistikler deĵerlendirilerek, genel istatistikler ortaya 

konulmuĸtur. Genel istatistik ­ēkarēmlarē, 2009 ile 2018 yēllarē arasēndaki 10 yēllēk deĵerlere 

gºre yapēlmēĸ olup, toplam seyirci sayēsēnēn 10 yēllēk periyottaki yēllara gºre deĵiĸimleri, yerli 

ve yabancē film seyircilerindeki deĵiĸimler, bu deĵerlerin n¿fusa gºre normalize edilerek 

yapēlan analizleri ve yerli/yabancē film izlenme oranlarēnē kapsamaktadēr. T¿rkiye geneli 

istatistik sonu­larē Tablo 1ôde verilmektedir. 

Tablo 7. T¿rkiye film izlenme istatistikleri 

 
Yēl Yerli  

Film 

Seyirci 

Sayēsē 

Yabancē 

Film 

Seyirci 

Sayēs 

Toplam 

Seyirci 

Sayēsē 

N¿fus Toplam 

Seyirci 

/N¿fus 

Yerli 

Film 

Seyirci 

Sayēsē 

/N¿fus 

Yabancē 

Film 

Seyirci 

Sayēsē 

/N¿fus 

Yerli Film 

/Yabancē 

Film 

Seyirci 

Sayēsē 

2009 15220249 16114198 31334447 72561312 0.43 0.21 0.22 0.94 

2010 17996023 17791357 35787380 73722988 0.49 0.24 0.24 1.01 

2011 17954808 19484978 37439786 74724269 0.50 0.24 0.26 0.92 

2012 18235611 20766579 39002190 75627384 0.52 0.24 0.27 0.88 

2013 24963870 20113639 45077509 76667864 0.59 0.33 0.26 1.24 

2014 30994840 24383876 55378716 77695904 0.71 0.40 0.31 1.27 

2015 31661600 25486411 57148011 78741053 0.73 0.40 0.32 1.24 

2016 28834409 26426191 55260600 79814871 0.69 0.36 0.33 1.09 

2017 37904091 30578435 68482526 80810525 0.85 0.47 0.38 1.24 

2018 39195881 25576499 64772380 82003882 0.79 0.48 0.31 1.53 

 

Tablo 1 incelendiĵinde, sinema seyirci sayēsēnēn belirli bir ivme ile s¿rekli arttēĵē gºr¿lmektedir. 

Yerli film seyirci sayēsēnēn ºzellikle arttēĵē 10 yēlda 2,5 katēnēn ¿zerine ­ēktēĵē, buna paralel 

olarak yabancē film izleyici sayēsēnda da ºnemli bir artēĸ olmuĸtur. Ancak yerli film izleyici 

sayēsē ile yabancē film izleyici sayēsē 2009 ile 2010 yēllarēnda hemen hemen benzer iken yerli 

film izlenme sayēsē yabancē film izlenme sayēsēnēn yaklaĸēk 1,5 katēna ­ēkmēĸtēr. Yerli, yabancē 

ve toplam sinema izlenmeleri ilgili yēldaki n¿fusa gºre normalize edildiĵinde de ºnceki 

sonu­lara benzer deĵerler elde edilmiĸtir.  

¢alēĸmanēn ikinci adēmēnda, sinema istatistikleri il bazēnda incelenmiĸtir. Ķllere gºre sinema 

izlenme sayēlarē yerli ve yabancē film kategorilerinde incelenmiĸtir. Bu kategorilerdeki sinema 

izlenme sayēlarē farklē yēllara gºre n¿fus sayēlarēna oranlanarak, illerde n¿fusa gºre izlenme 

oranlarē hesaplanmēĸtēr. Her bir ildeki 2009 ile 2018 yēllarē arasēndaki izlenme oranlarēnēn 

ortalamasē alēnmēĸtēr. Bu ortalamalar sēnēflandērēlarak illere gºre yerli ve yabancē film 

kategorilerindeki ortalama izlenme oranlarē ve toplam izlenme oranlarē haritalarē 

oluĸturulmuĸtur (ķekil 1). 
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ķekil 8. T¿rkiye il bazēnda n¿fusa gºre yēllēk (2009-2018 ortalamasē) film izleme oranlarē; a) Toplam 

sinema izlenme oranlarē haritasē b) Yerli film izlenme oranlarē haritasē c) Yabancē film izlenme oranlarē  
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ķekil 1ôdeki t¿m haritalar 5 sēnēfa ayrēlmēĸ ve y¿ksek oranlar kērmēzē ve turuncu ile ortalama 

oranlar sarē ile d¿ĸ¿k oranlar da mavi ve a­ēk mavi renleri ile gºsterilmektedir. Buna gºre ķekil 

1a incelendiĵinde, n¿fusa gºre yēllēk toplam sinema izlenme oranlarēnēn en y¿ksek olduĵu iller 

Ķstanbul, Yalova, Trabzon ve Bartēn ve d¿ĸ¿k izlenme oranlarēnēn doĵu illerinde olduĵu 

gºr¿lmektedir. ķekil 1bôde ise yerli film izlenme oranlarē verilmiĸ ve en y¿ksek oluĵu illerin 

T¿rkiyeônin Kuzeybatē illerinde ve ayrēca Uĸak, Denizli ve Trabzonôda olduĵu, d¿ĸ¿k oranlarēn 

Doĵu ve G¿neydoĵu Anadolu Bºlgesindeki illerde olduĵu gºr¿lmektedir. Son olarak yabancē 

film izlenme oranlarēna gºre (ķekil 1c) en y¿ksek iller Ķstanbul, Ankara, Eskiĸehir, Yalova ve 

Trabzon, d¿ĸ¿k oranlara sahip iller ise T¿rkiyeônin Doĵuôsunda olduĵu gºr¿lmektedir. 

D¿ĸ¿k yada y¿ksek film izlenme oranlarēnē daha net bir ĸekilde bilimsel olarak tespit edebilmek 

amacēyla t¿m yēllar i­in lokal mek©nsal otokorelasyon testlerindan Lokal Moranôs I yºntemi 

uygulanmēĸtēr. Bºylece sinema izlenme oranlarēna gºre lokal k¿melenmelerin haritalarē 

¿retilmiĸtir (ķekil 2). 
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ķekil 2. T¿rkiye illere gºre toplam seyirci sayēsēnēn Moranôs I yºntemine k¿melenme haritalarē (2009-

2018) 

ķekil 2ôde 2009-2018 periyodundaki her bir yēllardaki sinema izlenme oranlarēnēn illere gºre 

k¿melenmeleri verilmiĸtir. Buna gºre pembe bºlgeler kendisi y¿ksek komĸusu d¿ĸ¿k 
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k¿melenmeleri, kērmēzē bºlgeler kendisi y¿ksek komĸusu d¿ĸ¿k olan k¿melenmeleri, a­ēk mavi 

iller kendisi d¿ĸ¿k komĸularē da d¿ĸ¿k olan k¿melenmeleri, mavi iller ise kendisi d¿ĸ¿k 

komĸularē y¿ksek olan k¿melenmeleri gºstermektedir. Sonu­lara gºre t¿m yēllarda ortak olma 

¿zere T¿rkiyeônin Kuzeybatē kesimlerindeki illerde y¿ksek film izleme oranlarēnēn k¿melendiĵi, 

T¿rkiyeônin Doĵu ve G¿neydoĵu illerinde d¿ĸ¿k film izleme oranlarēnēn k¿melendiĵi 

gºr¿lmektedir. 

¢alēĸmada son olarak T¿rkiye illerindeki 2009 ile 2018 yēllarē arasēndaki ortalama yerli film 

seyirci sayēsēnēn yabancē film seyirci sayēsēna oranē alēnarak, illere gºre yerli/yabancē film 

tercihleri haritasē hazērlanmēĸtēr (ķekil 3). 

 

ķekil 3. T¿rkiye illere gºre yerli/yabancē film tercihleri haritasē (2009-2018 ortalamasēna gºre) 

ķekil 3ôe gºre mavi bºlgeler yabacē film izleyici sayēlarēnēn yerli film izleyici sayēlarēndan fazla 

olduĵu illeri, sarē, turuncu ve kērmēzē iller ise yerli film izleyicilerinin fazla olduĵu illeri 

gºstermektedir. Buna gºre, Ķstanbul, Ankara ve Eskiĸehirôde yabancē film izlenme sayēlarē daha 

fazla, diĵer illerde yerli film izlenme sayēlarē fazladēr. Yerli film izlenme sayēlarē ºzellikle doĵu 

illerinde katlarla ifade edilebilecek ĸekilde fazla olduĵu gºr¿lmektedir. Sahil kesimlerindeki 

illerde yabancē film izlenme sayēlarē yerli film izlenme sayēlarē ile benzerdir. 

Tartēĸma ve Sonu­ 

Sinema izlenme istatistikleri ¿lkelerdeki sosyal k¿lt¿rel ve ekonomik geliĸim ve deĵiĸimlerin 

ºnemli bir gºstergesidir. Dolayēsēyla yaĸam memnuniyetine kadar bir­ok konuda ¿lkesel veya 

bºlgesel meselelere ēĸēk tutmaktadēr. TUĶK tarafēndan yapēlan ve sunulan sinema istatistikleri, 

¿lke bazēnda ve il bazēnda sinema seyirci sayēsē, salon sayēsē, yerli ve yabancē film izlenme 

sayēlarē hakkēnda ºnemli bilgiler vermektedir. Ancak bu bilgiler tamamen sºzel nitelikte olup, 

genel ve bºlgesel resimlerin ya da paternlerin ortaya ­ēkarēlabilmesi i­in mek©nsal analizlere 

ihtiya­ duyulmaktadēr. Bu baĵlamda, sinema istatistiklerinin CBS tabanlē deĵerlendirilmesi 

mek©nsal analizleri ve gºrsel yorumlamayē m¿mk¿n kēlmaktadēr. CBS tabanlē mek©nsal 

analizlerde mek©nsal istatistiksel metotlarēn kullanēmē ise istatistiksel olarak k¿melenmelerin 

bºlgelerinin belirlenmesine olanak saĵlamaktadēr. ¢alēĸmada 2009 ile 2018 yēllarē arasēnda 10 

yēllēk periyottaki T¿rkiye sinema istatistikleri CBS ortamēna aktarēlmēĸ ve zamansal analizler ve 

mek©nsal istatistiksel metotlar uygulanarak haritalar hazērlanmēĸtēr. 

¢alēĸmada ºncelikle T¿rkiye ­apēnda genel sinema istatistikleri deĵerlendirilmiĸtir. Genel 

deĵerlendirmeler gºre 2009 yēlēndaki n¿fusa gºre sinema izlenme oranlarē 2018 yēlēnda yaklaĸēk 

2 katēna ­ēktēĵē gºr¿lmektedir. Yani son on yēlda sinema seyircisi iki katēnē aĸmēĸ n¿fusa oranla 
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yaklaĸēk 2 kat olmuĸtur. Bu sonu­ T¿rkiyeôdeki sinema sektºr¿n¿n ilerleyiĸinin ­ok ºnemli 

gºstergelerindendir. ¥zellikle yerli film izlenme sayēlarē 10 yēllēk periyotta 2,5 katēnē aĸtēĵē, 

n¿fusa oranla da 2 katēnē aĸtēĵē tespit edilmiĸtir. Bu durum ayrēca T¿rkiyeôdeki film yapēm 

sektºr¿n¿n de ­ok ºnemli ºl­¿de geliĸtiĵinin ºnemli gºstergeleridir. Ayrēca bu duruma 

izleyenlerin nezdinde baktēĵēmēzda, ¿lkemizde sosyalleĸme ve k¿lt¿rel yºnden ºnemli 

geliĸmelerin saĵlandēĵēnē sºylemek m¿mk¿nd¿r. Son olarak, yerli yabancē film izlenme oranlarē 

incelendiĵinde 2008, 2011 ve 2012 yēllarēnda yabancē film izlenme sayēlarē fazla iken 2013-

2018 yēllarē arasēnda yerli film izlenme sayēlarē s¿rekli fazla olmuĸ ºzellikle 2018 yēlēnda yerli 

film izlenme sayēsē yabancē film izlenme sayēlarēnēn 1,5 katēna y¿kseldiĵi gºr¿lmektedir. Bu 

sonu­ta ayrēca T¿rk sinema seyircisinin tercihini yerli filmlerden yana kullandēĵēnē ve T¿rk film 

end¿strisinin ºnemli ve seyir g¿c¿ y¿ksek yapētlar ortaya koyduĵunun ºnemli gºstergesidir. 

T¿rkiye il bazēndaki haritalar incelendiĵinde genel itibari ile t¿m haritalar n¿fusa gºre film 

izlenme oranlarēnēn T¿rkiyeônin Batē kēsmēnda y¿ksek, Doĵu kēsmēnda d¿ĸ¿k olduĵu 

gºr¿lmektedir. Yapēlan Lokal Moranôs I mek©nsal otokorelasyon testlerinde de anlamlē y¿ksek 

k¿melenmelerin T¿rkiyeônin Kuzeybatē kesiminde, d¿ĸ¿k k¿melenmelerin ise T¿rkiyeônin 

Doĵu ve G¿neydoĵu kesimlerinde olduĵu tespit edilmiĸtir. Ķllere gºre yerli ve yabancē film 

izlenme oranlarē incelendiĵinde, Ķstanbul, Ankara ve Eskiĸehir illerinde yabancē film izlenme 

sayēlarēnēn fazla olduĵu, diĵer illerde yerli film izlenmelerinin fazla olduĵu ºzellikle Doĵu ve 

G¿ney Doĵu ve Ķ­ Anadolu Bºlgelerindeki illerle katlarla ifade edilebilecek ĸekilde yerli film 

izlenme oranlarēnēn olduĵu gºzlemlenmiĸtir. 

Sinema istatistikleri ¿zerinden yapēlan zaman-mekansal analiz sonu­larēnēn, sinema sektºr¿n¿n 

geleceĵine ēĸēk tutacaĵē ºngºr¿lmektedir. Yēllara gºre mek©nsal analizlerin ve istatistiklerin 

yapēlmasē ve il bazēnda kartografik d¿zene gºre haritalarēnēn hazērlanmasē ve sunulmasē, 

T¿rkiyeôde sinema sektºr¿ne olduk­a yarar saĵlayacaĵē beklenmektedir. Sinema izlenme 

oranlarēnēn bºlgesel deĵiĸimleri ve tespit edilen k¿melenmeler ve film tercihleri haritasē 

altyapēsēnda bir­ok sosyal, k¿lt¿rel ve ekonomik parametreleri i­ermekte olup, bu 

parametrelerin yorumlanmasē ayrēca bir ­alēĸma konusunu doĵurmaktadēr. Ayrēca gelecek 

­alēĸmalarda sinema istatistiklerinin bu parametrelerle mek©nsal korelasyonu ve mek©nsal 

regresyon analizi ile model oluĸturulmasēna ihtiya­ duyulmaktadēr. 
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¥zet: Araĸtērmanēn amacē; B¿y¿kler Erkekler Serbest ve Greko-Romen T¿rkiye 

g¿reĸ ĸampiyonalarēna katēlan Erkek g¿reĸ sporcularēnēn Yaĸ, Medeni durum, 

Eĵitim Durumu, Deĵiĸkenlerine gºre karar verme d¿zeylerinin incelenmesidir. 

Araĸtērma grubunu; 2018-2019 Akademik yēlēnda B¿y¿kler Erkekler Serbest ve 

Greko-Romen T¿rkiye g¿reĸ ĸampiyonasēna katēlan toplamda 144 Erkek sporcudan 

oluĸturmaktadēr. 

Araĸtērmada B¿y¿kler Erkekler Serbest ve Greko-Romen T¿rkiye g¿reĸ 

ĸampiyonalarēna katēlan Erkek g¿reĸ sporcularēnēn karar verme d¿zeylerini 

araĸtērmak i­in kiĸisel bilgi formu ve Melbourne Karar Verme ¥l­eĵi (MKV¥ I-II) 

kullanēlmēĸtēr. Verilerin ­ºz¿m ve yorumlanmasēnda SPSS20 istatistik paket 

programē kullanēlmēĸtēr. 

¢alēĸma sonucunda; G¿reĸ ķampiyonalarēna katēlan ºĵrencilerin Yaĸ, Medeni 

durum, Eĵitim Durumu deĵiĸkenine gºre: Karar Vermede ¥z Saygē, Dikkatli Karar 

Verme, Ka­ēngan Karar Verme, Erteleyici Karar Verme Ve Panik Karar Verme 

Durumlarē deĵerlendirilmiĸtir. Yaĸ deĵiĸkenine gºre anlamlē farklēlēk 

bulunmuĸken, Eĵitim Durumu ve Medeni Durum deĵiĸkeninde anlamlē farklēlēk 

bulunmamēĸtēr 

.  
 

Anahtar Kelimeler: karar verme, g¿reĸ, spor, erkek sporcular 
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Abstract: Algae form an important group in freshwater and form the basis of many 

aquatic nutrient cycles. They serve as primary producers in the food chain in their 

habitats and produce organic material using sunlight, carbon dioxide and water. 

In addition to being the main source of nutrients in the food chain, they produce 

the necessary oxygen for consumer organisms. In addition, algae have an 

important role in determining water quality. Heavy metal pollution is one of the 

most important causes of pollution in lakes and seas around the world.  Macro 

algal species are generally preferred as indicator organisms to measure heavy 

metal levels in both the seas and the freshwater in the World. Macro and micro 

elements accumulate in macroalgae with higher concentrations than the waters 

surrounding these organisms.  In our study, elemental analysis of Codium bursa 

macroalgae samples taken from the Aegean Sea (Marmaris-Muĵla) coastal area in 

Turkey, are made. Measurements of samples were made on the ICP-OES device.   

Elemental concentrations of Codium bursa were determined as following order: 

Ca>Fe>P>K>Na>B>Mn>Mg>Zn>Pb>Ni>Cu>Cr>Co>M>Cd respectively. 

Only the Cd element remained below the limit values. Pearson Correlation Matrix 

Analysis (PCA) was performed to reveal the relationship and difference between 

the elements in samples. According to PCA analysis, macro and trace elements 

showed positive and negative correlation with each other.  According to these 

results, it can be said that algae has high absorption ability. Elemental levels 

measured in this study will constitute reference values in other studies in the 

Aegean Sea. 

 

Keywords: algae, aquatic ecosystems, Codium bursa, elemental composition. 
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Elektromanyetik Dalganēn Ķnsan Saĵlēĵē ¦zerindeki Etkileri 

 

 
Orhan Demir 

Kilis 7Aralēk ¦niversitesi Mimarlēk M¿hendislik Fak¿ltesi 

Elektrik Elektronik M¿hendisliĵi  E-mail:od8624@gmail.com 

 
¥zet 

 

 Elektromanyetik dalgalar, birlikte deĵiĸen ve birbirine dik d¿zlemdeki elektrik ve manyetik 

alandan meydana gelir.Uzayda deĵiĸen elektrik alanlar, manyetik alanlarē meydana getirir. 

Amacēmēz elektromanyetik dalganēn insan saĵlēĵē ¿zerindeki etkisinin incelenmesidir. 

¢alēĸmamēzda hastaneler,haberleĸme sahalarēnda,telekom¿nikasyonda araĸtērēldē. Sonu­ olarak 

insan eliyle oluĸturulan yapay elektromanyetik dalgalarēn beyin t¿mºrleri.Alzheimer, beyin 

iltihaplanmasē gibi hastalēklarēn oluĸtuĵu kabul edildi. Bunlardan farklē olarak ise yapay 

elektromanyetik dalgalarēn v¿cuda molek¿le ve h¿cresel d¿zeyde zarar verdiĵi kabul edildi. 

 

Anahtar Kelimeler : Elektromanyetik dalga, elektrik alan  

 

 

Giriĸ: Teknolojinin geliĸmesiyle birlikte insan hayatēnda da bazē kolaylēklar girmiĸtir. Ķnsan 

saĵlēĵēnē d¿ĸ¿nmek problemin ana hedefidir. Bu ­alēĸmada ama­ ºzellikle insan saĵlēĵē ¿zerin 

deki olumsuzluklarē daha fazla ­oĵalmadan ºn¿ne ge­ilmesini saĵlamaktēr. Bunun yanē sēra 

elektromanyetik dalganēn en zararsēz nasēl bir etkisi olabilir bunlar hedeflenmiĸtir. Bu ­alēĸma 

ile insanlarēn teknolojiyi kullanarak ve elektromanyetik dalgadan faydalanarak zararsēz bir  etki 

saĵlamak ve sēnērlandērēcē etkileri ortadan kaldērmak. Araĸtērēlan ­alēĸmada teknolojik aletleri 

olabildiĵince insandan uzak tutmak ve ºzellikle kadēnlar  hamile ise rºntgen bºlgelerinden uzak 

tutulmasē gerek.   

 

¢alēĸmanēn Amacē  

 

Bu ­alēĸmanēn amacē elektromanyetik dalganēn insan ¿zerine verdiĵi yada verebileceĵi olumsuz 

etkileri ortadan kaldērmaktēr. ¢alēĸmada teknolojik aletleri kullanērken daha dikkatli 

kullanmalarē ve bilin­li olarak kullanēmlarēnē saĵladē. Bunu yaparak olumsuz elektromanyetik 

dalgalardan etkile bileyecek ve zarar gºrmeyecektir ve yaĸamlarēnda daha doĵal ve olumlu bir 

yaĸam s¿rd¿r¿lecektir. ¢alēĸmada elektromanyetik dalganēn kullanēldēĵē hastaneler, haberleĸme 

ĸirketlerinde araĸtērmalar yapēlmēĸtēr. Araĸtērmalar sonucunda telefonlarla ­ok konuĸulmasē, 

telefonun v¿cuda yakēn yerde olmasē zararlē olduĵu olgusuna varēldē. Mikro fērēnlarēn 

kullanēlmasē kanserojen ­ok oluĸacaĵēndan dolayē kanser olma riski ­ok fazladēr. Evlere 

sinyal verici sistemlerin kurulmasēda elektromanyetik dalganēn zararlarēndandēr.   

 
Tartēĸma ve Sonu­ 

 

Bu ­alēĸmada elektromanyetik dalganēn insan saĵlēĵēna etkisi ¿zerine ­alēĸēlmēĸtēr. ¢alēĸmada 

hastane ve elektronik haberleĸme ĸirketlerinden gºr¿ĸmeler yapēlmēĸtēr. Elektromanyetik 

dalganēn insan saĵlēĵēna etkisi ¿zerine araĸtērēlma yapēlēp anlatēlmēĸtēr. Ve bu etkilerin nasēl 

ortadan kaldērēlabileceĵi ¿zerine d¿ĸ¿n¿l¿p olumlu sonu­larē ele alēnmēĸ ve olumlu sonu­larla 

basarē saĵlanmēĸtēr.  Bu ­alēĸma ºzellikle insanlarēn hayatēnē ve yaĸamēnē ele alan bir ­alēĸmadēr. 
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¢ºlyak Tanēlē Adºlesanlarda Akran Etkileĸimli Grup Desteĵinin 
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¥zet: Bu ­alēĸma, 13-18 yaĸ grubundaki ­ºlyak hastalēĵē olan adºlesanlara 

verilecek akran etkileĸimli grup desteĵinin, adºlesanlarēn yaĸam kalitesi, akran 

iliĸkileri ve baĸ etme d¿zeylerine etkisinin incelenmesi amacē ile randomize 

kontroll¿ deneysel ­alēĸma olarak tasarlanmēĸtēr. ¢alēĸma bir ¿niversite 

hastanesinde izlenen ve ­ºlyak hastalēĵē bulunan ve araĸtērmaya dahil edilme 

kriterlerine uyan 36 adºlesan ile yapēlmēĸtēr.  ¢alēĸmaya katēlmayē kabul eden 

adºlesanlar kura yºntemi ile araĸtērma ve kontrol gruplarēna rastgele dahil 

edilmiĸlerdir. ¢alēĸmanēn verileri 22.06.2018- 11.10.2018 tarihleri arasēnda, 

adºlesan ve aileye yºnelik tanētēcē bilgi formu, ¢ocuklar Ķ­in Yaĸam Kalitesi 

¥l­eĵi (¢ĶYK¥), Akran Ķliĸkileri ¥l­eĵi, Ergenler Ķ­in Baĸa ¢ēkma ¥l­eĵi (EB¢¥) 

kullanēlarak toplanmēĸtēr. ¢alēĸmanēn ºrneklemine alēnan araĸtērma grubundaki 

adºlesanlar (n=18) ile altē akran etkileĸimli grup oturumu oturum yapēlmēĸtēr.  

Uygulanan altē oturum bir hafta ara ile yapēlmēĸ olup, her oturum yaklaĸēk 1,5 saat 

s¿rm¿ĸt¿r. D¿zenlenen oturumlarda katēlēmcēlara araĸtērmacē tarafēndan ­ºlyak 

hastalēĵēna iliĸkin ev, okul ve sosyal yaĸamda karĸēlaĸtēklarē problemlerle ilgili 

sorular yºneltilerek, adºlesanlarēn birbirleri ile tartēĸmalarē ve ­ºz¿m ºnerileri 

sunmalarē saĵlanmēĸtēr. Kontrol grubundaki adºlesanlara (n=18) herhangi bir 

eĵitim ya da danēĸmanlēk verilmemiĸtir. Araĸtērma grubundaki adºlesanlarēn 

yaĸam kalitesi ºl­eĵi toplam puanlarē kontrol grubuna gºre istatistiksel olarak 

anlamlē d¿zeyde daha y¿ksek (Z=-4,734; p<0,001),  akran iliĸkileri ºl­eĵi toplam 

puanlarē, kontrol grubuna gºre istatistiksel olarak anlamlē d¿zeyde daha y¿ksektir 

(t=6,837; p<0,001) Araĸtērma grubunun kendi i­inde baĸa ­ēkma ºl­eĵi aktif baĸa 

­ēkma alt boyutu son test puanlarē, ºn test puanlarēna gºre istatistiksel olarak 

anlamlē d¿zeyde daha y¿ksek (t=-2,712; p=0,015), baĸa ­ēkma ºl­eĵi ka­ēnan baĸa 

­ēkma alt boyutu son test puanlarē, ºn test puanlarēna gºre istatistiksel olarak 

anlamlē d¿zeyde daha y¿ksektir. (t=-2,486; p=0,024). Araĸtērma grubundaki 

adºlesanlarēn baĸa ­ēkma ºl­eĵi olumsuz baĸa ­ēkma alt boyutu son test puanlarē, 

kontrol grubuna gºre istatistiksel olarak anlamlē d¿zeyde daha d¿ĸ¿kt¿r.  (Z=-

2,660; p=0,008). Sonu­ olarak; ­ºlyak tanēlē adºlesanlarda, akran etkileĸimli grup 

desteĵi m¿dahalesini i­eren bu ­alēĸmada, m¿dahale sonrasēnda adºlesanlarda 

yaĸam kalitesinde artma, akran iliĸkilerinde olumlu geliĸmeler, aktif baĸa ­ēkma ve 

ka­ēnan baĸa ­ēkma stratejisinin kullanēmēna iliĸkin artma ve olumsuz baĸa ­ēkma 

stratejisinin kullanēmēna iliĸkin m¿dahale etkili bulunmuĸtur. ¢ºlyak Hastalarē i­in 

hemĸire liderliĵinde akran destek gruplarēnēn kurulmasē, hastalēkla baĸ etmede, 

yaĸam kalitesinin artērēlmasēnda, sosyal izolasyonun azaltēlmasēnda etkili 

olacaktēr. 
 

Anahtar Kelimeler: Adºlesan, Akran Ķliĸkileri, Baĸ Etme, ¢ºlyak Hastalēĵē, 

Hemĸirelik Bakēmē, Yaĸam Kalitesi  
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The usage of herbal products is widespread  and a popular trend, nowadays. Phytotherapy is one of the 

welknown and widespread complementary therapy methods accepted by WHO. Herbal teas, fixed oils, 

volatile oils and herbal medicines  are used in  treatment  for the common diseases and health problems, 

as well as a protection for disesases and for wellness purposes.   However false herbal products, wrong 

dosages, wrong usages cause  severe toxicity or interactions, even resulting with death.  

  

Medicinal plants produce phytochemicals (active principles) with pharmacological activity in humans 

and/or animals. Medicinal plants, their active principles, biological activities, production of herbal 

pharmaceutical products, correct dosages and possible side effects and interactions  are taught 

to  pharmacists  during the pharmacy education in  pharmaceutical botany, pharmacognosy 

and  phytotherapy courses which are the  pharmacy profession sciences.  Taking a herbal medicine 

means, taking phytochemicals produced by plants tissues. Side effects,  adverse effects, over dose 

problems, interactions with other plants  and synthetic medications  are important topics. One other 

important issue of phytotherapy is the standardization  of  herbal preparations. Standardized herbal 

material must be obtained by using good agricultural and harvesting practices(GAHP). Standardized 

products,extracts must be obtained by using good laboratory process(GAP). Herbal pharmaceutical 

products  must be produced by good manufacturing process(GMP). Herbal pharmaceutical products 

which are used for 15 years in the EU, and used for 30 years in non-EU countries can be produced and 

granted with a sales permission with less clinical trials by  EMA (European Medicine Agency). 

  

Herbal pharmaceutical products can also be named phytotherapeutics, herbal medicines or 

phytomedicines. Herbal pharmaceutical products are  evaluated under  3 main  groups : medicinal teas, 

medicinal oils and phytopharmaceutics( herbal products in  liquid or solid form drugs,  such as drop, 

syrup, tablet, capsul, lozenges etc). 

  

Medicinal Teas  can be divided in to two groups according the number of the  herbs  : single or mixture 

teas; according to the external form  are 3 groups :   Coarsley or fine cut herb(s); filter bag teas 

and  soluble teas. Medicinal oils are divided in to two groups : Volatile oils (essential oils, 

aromatherapeutics)  and fixed oils (fatty oils, vegetable oils). In this speech some medicinal tea formules, 

some important medicinal oils and some important medicinal plants growing wildly in Turkey will be 

discussed. 

 
 

Anahtar Kelimeler: medicinal teas,medicinal oils, aromatherapeutics, fixed oil  
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ABSTRACT  

Context: Nowadays, despite many research efforts and public debate there is still great concern 

about the possible adverse effects of RFR on human health.  

Objective: The aim of this study was to evaluate the possible effects of in vitro 900 and 1800 

MHz GSM-like (radiation from cell phones) exposure on chromosomes of human fetal cells 

(FCs). 

Materials and methods: We examined the induction of non-thermal effect following 3h, 6h 

and 12h exposure to 900 and 1800 MHz radiofrequency radiation (RF-EMR) in FCs and in 

control medium, which did not the exposure of RF-EMR. 

Results: The results indicated that a significant difference of chromosomal aberrations (CAs) 

between medium grown cells the exposure of FCs to RF-EMR at 900 and 1800 MHz and 

unexposed cells, determined by the ɢ2 test (P <0.001). We found CAs in 25.9% of cells exposed 

to RF radiation, and non-thermal RF-EMF caused delays in chromosome condensation, and a 

significant rise in CAs with increasing exposure time.  

Conclusion: Results of this study confirm that the RF-EMR had negative effects on human 

chromosomes, moreover these effects aggravated with exposure time. We concluded that 

mobile phone risks to human chromosomes and human health.  

Keywords: Radiofrequency electromagnetic fields, genotoxicity, human fetal cells, 

chromosome aberrations 

 

INTRODUCTION  

The human population is chronically exposed to natural and man-made sources of ionizing and 

non ionizing radiations, the latter being, for instance, electric and magnetic fields. In the general 

population there is growing concern of possible adverse health effects due to increasing 

mailto:osdemir@cu.edu.tr
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exposure to mobile phone, together with exposure to other sources of non-ionizing radiation. 

The possible genetic effects of mobile phone radiation constitute one of the major points of 

concern. In 1995 the EPA published the results of a conference it sponsored to assess the current 

state of knowledge of RF biological effects and to address future research needs in this area (1). 

In 1996, the World Health Organization established a program designed to review the scientific 

literature concerning biological effects of electromagnetic fields, identify gaps in knowledge 

about such effects, recommend research needs, and work towards international resolution of 

health concerns over the use of RF technology (2). The possible effects of RF exposure on the 

genetic material of cells are considered very important since damage to the DNA of somatic 

cells can be linked to cancer development or cell death whereas damage to germ cells can lead 

to genetic damage in next and subsequent generations. Past research has resulted in a very large 

number of scientific publications on this topic. RFR effects on the frequencies of CAs and other 

cytogenetic damage have been thoroughly studied both in vivo and in vitro. The results are 

mixed as several studies do report a significant increase in genetic damage after diverse 

exposures in a range of systems while often very similar studies show negative results. 

However, many studies were not sufficiently characterized, are therefore difficult to replicate 

and cannot be compared to others. Furthermore, the possibility of combined effects of RFR with 

environmental carcinogens/mutagens merits further attention. Despite many research efforts and 

public debate there is still great concern about the possible adverse effects of RFR on human 

health. Therefore, we tried to understand the non-thermal effect of RF on chromosomes of FCs.  

 

Materials and methods 

In this study, for examining the non-thermal effect of RF on chromosomes of FCs (amniocytes), 

amniotic fluids were obtained from pregnant woman who have applied to the Department of 

Gynecology and Obstetrics, Balcali Hospital of ¢ukurova University with an aim of routine 

karyotype analysis. In this context, amniotic fluids (5 mL) were obtained from 25 pregnant 

women. In a coordinated manner, obtained amniotic fluids were transferred to Cytogenetic 

Laboratory in the Department of Medical Biology and Genetics. Standard amniocyte culturing 

method was performed with all samples. FCs were irradiated by using a RF signal generator 

obtained from Set Electronic, Co. Ltd. (model GHZ2011X, Sakarya, Turkey) (3). Irradiation 

was performed at radio frequencies of 900 and 1800 MHz, and by using continuous-waves 

(wave impedance=E/H=377,5ɋ). The signals were amplitude-modulated by rectangular pulses 

with a pulse repetition frequency (prf)  of 217 Hz, pulse duration 0.576 ms and a duty cycle of 

1:8=0.125 ms, corresponding to the dominant modulation component of the GSM. FCs were 

cultured and exposed to RF-EMF, and were continuously exposed for 12 day to culture and then 
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exposed for every day 3, 6 and 12 h to 900 and 1800 MHz (GSM, Global System for Mobile 

Communications signal) (SAR1.3 W/kg), respectively (Table 1). The electric field strength 

within the exposure area was set at 30 dB and 24,5 Ñ 0,5 V/m to achieve a 1,0 W/kg whole body 

average specific absorption rate (SAR).This simulates the actual exposure levels from the 

available GSM mobile phones to the direction of the human tissues. It is worth noting that the 

value of 25 V/m is equivalent to SAR value of 1,0 W/kg for 900 MHz (4). The average power 

density (ExH) was about 1,59 W/m
2
 as determined with a calibrated detector and radio 

frequency meter (Figure 1c). The antenna was placed at distance of 2 cm from the flasks.The 

exposure cage was a plastic cage with a length of 38.5 cm, a width of 26.0 cm and a height of 

15.5 cm. The distance between the cage and the RF GSM signal generator was maintained at 25 

cm. The antenna was placed at distance of 2 cm from the petri dishes. Control group were 

cultured in the medium without RF. Cells were incubated under conditions of 37ÁC, 5% CO2 

and proper humidity. At the sixth day of culturing procedure, culture flasks were controlled 

under invert microscope, and growth conditions of each flask were noted. Then, for medium 

changing procedure, old mediums were spilled into a glass and then fresh mediums were added 

to all flasks in the laminar flow device and under sterile conditions. At the eleventh day of 

culture procedure, flasks were controlled again with observation of full growth of cells, ready 

for harvesting process. In terms of cell growth levels, no differentiations were observed between 

groups, for either days of control (sixth and eleventh days). Then all flasks were taken in 

harvesting procedure, using standard harvesting method, and finally slides were prepared. After 

three days of incubation of slides (in a 37ÁC incubator), chromosomes were stained, using 

standard GTG banding technique and analyzed under computer enhanced light microscope with 

cytovision program. For the CAs analysis, metaphase cells were evaluated for each subject. The 

collected data were registered on master tables and later transferred to a computer file. For 

statistical analysis, the SPSS11.0 software program was used. The ɢ2 test was applied to 

determine the significance of the difference of CAs frequencies between the study and the 

control group. 

 

Table 1: The values measured by electrosmog meter. 

 900 MHz [2 Watt) 1800 MHz [1 Watt) 

Electric Field Intensity 11,6 V/m 13,3 V/m 

Magnetic Field Intensity 29,2 A/m 36,7 A/m 

Power Density 268,4 mW/m
2 

520 mW/m
2 
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Analysis        

Statistical analyses were performed by using the SPSS 19.0 program. The correlation and 

relationship between the end-stage of the treatment and the duration of the RF-EMR application 

was evaluated by using the ɢ2 test statistic. Probit analysis was used to assess the overall 

duration of RF-EMR application. For all of the tests, a p value below 0.05 was considered as 

indicative of statistical significance.  

RESULTS 

Tables 2 displayed the results of the structural CAs of FCs between 900 and 1800 MHz RF-

exposure groups. The microscopic images of each particular CA is listed on fig¿re 1 in RF-

exposed FCs. FCs were cultured and exposed to 900 and 1800 MHz electromagnetic non-

thermal radiation, and were continuously exposed for 12 day to cultere and then exposed for 

every day 3, 6 and 12 h for each RF (total six groups) (Table 2). A total of 1200 cells were 

analyzed. revealed predominantly numerical aberrations.  Metaphase chromosomes in 200 cells 

for each group (a total of 1200 cells) were analyzed. A total of 600 cells were examined for the 

analysis of cells 129 to 900 MHz and to 1800 MHz in 182 of the 600 cells examined 

chromosomal damage was detected. In cultured to create 900 and 1800 MHz RF-EMA, a total 

of 311 (25.9%) cells revealed CAs in 1200 cells analyzed. In the control group, the CAs were 

found in 16 (2.7%) of 600 analyzed cells. There was a significant difference in the frequencies 

of CAs between the culters exposed to RF-EMF and control determined by the ɢ2 test 

(P<0.001). Additionally, after exposure to the 900 and 1800 of RF-EMF, an doseïeffect 

relationship is also found between dose of RF-EMF and chromosome damages (P<0.001). It 

was found that the more chromosome damages were increased in 1800 dose of RF-EMF 

(P<0.01) (Table 3). Structural changes were observed in 25.9% of all cells and usually consisted 

of fragile sites (FS), gaps, chromatid breaks (inversions, deletions and dicentric chromosome) in 

various chromosomes. Numerical aberrations were not observed. Structural changes were 

observed usually consisted of FS and gaps in various chromosomes (Table 2). These findings 

indicate that the duration of mobile phone use increases, increasing the number of structural 

CAs. No thermal effect of RF-EMF in cells leads to corruption delays in chromosome 

condensation, fragility and breaks. In generally, 96.6% of CAs revealed predominantly 

fragilities and gaps. The percentage of cells with total chromatid breaks, inversions, deletions 
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and dicentric structural CAs were 3.1% and 6.5% in 900MHz and 1800MHz, respectively. In 

cells exposed to The primary focus of this in vitro pilot study was to evaluate if exposure to 

continuous or pulsed 2.3 GHz electromagnetic radiation of the type used in different mobile 

phone and wireless network technology would induce chromosomal damage in human 

lymphocytes. the most common chromosome damages were observed as common findings on 

chromosome 3, 5, 1, X, 6, 10, 4 and 2, respectively. In the exposed cells treated with 1800 MHz, 

the most damages were seen in chromosome 1, 3, 2, 5, 6, 7, 10, X and 4, respectively (Table 2).  

 

Table 2. Chromosome aberrations in fetal cells which were cultured to create 900 and 

1800 MHz RF-EMA 

 

Exposure times in 900 MHz RF-EMA  Exposure times in 1800 MHz RF-EMA  

3 hours 6 hours 12 hours 3 hours 6 hours 12 hours 

gap(4q31)[1] 

gap(3p25)[15] 

gap(5q31)[1] 

gap(1q24)[1] 

fra(5q23.2)[1] 

fra(6q21)[1] 

fra(2q33)[1] 

fra(7q32)[1] 

fra(1q32)[6] 

chtb(1q21)[1] 

fra(3p25)[15] 

gap(1q32)[1] 

fra(3p32)[1] 

gap(6p21)[3] 

fra(Xp22)[2] 

fra(Xq27)[2] 

fra(9q22)[1] 

gap(5q32)[5] 

gap(10q22)[3] 

inv(9p11;q12)[1], 

chtb(2p23)[1] 

chtb(6q2-qter)[1], 

fra(Xq25)[4], 

fra(Xq26)[5], 

fra(2q33)[2], 

fra(13q13)[1] 

gap(6q21)[2], 

gap(10q22)[3] 

gap(5q32)[3] 

gap(5q32)[10] 

fra(4q31)[1], 

gap(1p22)[1] 

gap(3p25)[1], 

gap(4q33)[2] 

gap(1q32)[5], 

del(10q26)[2] 

fra(6q21)[4], 

fra(7q32)[4] 

fra(6q24)[2], 

fra(1p36)[4] 

fra(6p23)[2], 

fra(5q32)[2] 

fra(3p25)[2], 

fra(8q21)[1] 

fra(Xq28)[1], 

fra(Xq22)[1] 

gap(Xq23)[1] 

gap(1q21)[1] 

gap(3q21)[1] 

gap(1q32)[1], 

qh+[2] 

chbr(1q21)[1], 

chbr(2q21)[1] inv(7)(p22;q22) 

fra(4q32)[1] 

fra(1q27)[1], fra(Xq28)[2] 

fra(1p34)[3], fra(1p36)[1] 

fra(2p34.1)[1], fra(Xq27)[1] 

fra(5q35)[2], fra(2q32.1)[1] 

fra(1q43)[1], fra(4q35)[1] 

fra(11q23)[1],fra(9q34.1)[1] 

fra(12q12)[1],fra(5q32)[2] 

fra(1q32.1)[1],fra(Xp23.1)[1] 

fra(3p25)[1],fra(12q24.1)[1] 

fra(10q25)[1],fra(7q32)[1] 

fra(2q37)[1], fra(18q21)[1] 

fra(7q35)[1], gap(1q34.1)[1] 

gap(3q21)[1],gap(13q14)[1] 

chtbr(3q13)[1] 

chtbr(2q24)[1] 

chtbr(6q12)[1] 

chtbr(2q32)[1] 

chtbr(12q13)[1], 

dic(3q25)[1] 

9qh+[1], 

gap(1q32)[10],gap(3p21)[11

] gap(1q21)[1],gap(1q42)[1] 

gap(1p22)[1],gap(1p36)[2] 

gap(18q21)[1],gap(2p23)[1] 

gap(14q24)[3],gap(4q31)[2] 

gap(9q21)[1],gap(5q32)[4], 

gap(7q22)[2],gap(14q24)[1] 

gap(2q23)[1],gap(10q22)[5] 

gap(2q31)[3],gap(17q21)[2] 
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Table 3: The statistical evaluation of chromosome aberrations observed in the amniotic 

cells exposed to RF-EMF 

  Exposure times 

  3 hours 6 hours 12 hours p-value 

900 MHz Cells with chromosomal abnormalities/ Percent 28/14.0 34/17.0 67/33.5 

0.0001 

 Normal cells 172 166 133 

1800 MHz Cells with chromosomal abnormalities/ Percent 31/15.5 70/35.0 81/40.5 

0.0001 

 Normal cells 169 130 119 

p-value  0.672 0.0001 0.147  

 

 

 

DISCUSSION 

In the present paper, we evaluate the effects of exposures to mobile phones generated 

electromagnetic fields. To our knowledge this is the first study on the genetic effects of the non-

thermal radiation generated during RF-exposed human FCs. Mobile phones have come into 

widespread use, and play an increasingly more prominent role in daily life. It is generally 

claimed that RF-EMR fields from cell phones can exert a variety of toxic effects on mammalian 

cells (5). Possible effects of RF on DNA or chromosome structure in somatic cells are 

considered to be very important as these changes could be associated with cell death or, 

possibly, with the development of cancer. The primary focus of the present study was to 

evaluate if exposure to continuous 3h, 6h and 12h to 900 MHz and 1800 MHz electromagnetic 

non-thermal radiation of the type used in mobile phone would induce chromosomal damage in 

human FCs. A statistically significant increase was found in the frequency of structural CAs 

between RF-exposed cells and unexposed cells (P<0.001). Structural changes were observed in 

nearly 26% of RF-exposed cells and usually consisted of fragilities, gaps, chromatid and 

gap(14q23)[1] 

gap(4q31)[1], 

gap(3p25)[15] 

gap(5q31)[4], 

gap(1q24)[1] 

gap(14q24)[1], 

gap(15q15)[1] 

gap(10q22)[2], gap(10q24)[1] 

gap(8q22)[1], gap(17q21)[5] 

gap(4q21)[1], gap(6p21)(3] 

gap(Xq26)[1] 

gap(5q31)[1], gap(1q21)[4] 

gap(1p22)[1], gap(3p21)[5] 

gap(7q22)[1], gap(2q35)[1] 

gap(Xq23)[1], gap(8q21.1)[1] 

gap(1q32)[1] 

gap(5q35)[4], gap(2p21)[1] 

 

gap(1q23)[2] 

gap(4q27)[1],gap(3q21)[1] 

fra(1q21)[2], fra(1q41)[1 

fra(3p25)[1], fra(2p23)[1] 

fra(2p21)[2], fra(12q14)[2] 

fra(1p36)[1], 

fra(5q23.2)[1 

fra(6q21)[1], 

fra(2q33)[1] 

fra(7q32)[1],fra(3q21)[1] 

fra(Xq27.3)[1] 

fra(8q24.1)[1], 1qhsr+[1] 
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chromosome breaks, deletions and inversions in various chromosomes. Among these CAs, the 

number of fragilities and gaps were higher in the RF-exposed cells (96.9% in 900MHz and 

93.5% in 1800MHz). The results obtained in the present study indicate that chromosome 

condensation is affected by non-ionizing radiation, and RFR-exposed FCs had a higher 

incidence of FSs. The fragility of the chromosome may be related to abnormalities in 

replication, resulting in single-strand DNA gaps, which, if not repaired, may lead to 

chromosome damage such as deletions within the FS, or translocations or other rearrangements 

involving breakage at a FS. Therefore, ēt may be considered that the expression of FS could be 

an indicator of chromosomal instability within the genome of RFR-exposed individuals. At the 

same time, the RFR increases the potential for chromosome breakage at cancer sites in the 

genome, and it also may increase the risk for breakage or deletion in RFR-exposed individuals. 

Literature search of RF-induced genetic damage in vitro or in vivo in animals learns that 

there is a lot of controversy because positive as well as negative results were regularly reported 

(7-11). So far, a rather great number of cytogenetic investigations were already devoted to RFR 

radiations, including those from mobile phone frequencies. Most studies are negative suggesting 

that RFR is not directly mutagenic and that adverse RFR effects are predominantly the result of 

hyperthermia. Investigations on cytogenetic effects of RFR-exposed human lymphocytes (CAs, 

sister chromatid exchanges and micronucleus induction) yield contradictory and often intriguing 

results. Many studies failed to find any indication of a RFR-induced genetic effect but some did. 

Among the positive findings, some studies are often cited (12-14). Some investigations have 

suggested that RF-fields yet can affect DNA. Ros Lior (15) investigated the effect of cell 

phones on the frequency of micronucleus in oral mucosal cells obtained from humans, and 

identified no genotoxicity in association with RF-EMR. Similarly, no DNA damage associated 

with RF-EMR was observed in murine fibroblasts (16,17) and human blood cells (18). 

However, there is too much controversy yet to allow a definite conclusion. Reasons for the 

existence of controversial data may be that in some of the reports important experimental details 

which are critical for independent verification were either inadequately or nondescribed, such 

as, RFR exposure conditions, dosimetry, specific absorption rate and temperature measurements 

(19). Hence, it is not always possible to estimate the exposure conditions adequately, and 

discriminate between thermal or non-thermal exposures which may certainly account for 

differences in response of cells or organisms. Furthermore, it is clear that variables exist in 

experimental protocols in terms of the frequency applied, the modulation, investigated genetic 

endpoints, cell type used, etc. At least some papers tend to attribute the controversial results to 

these differences.  
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The possible association between RF exposure due to mobile phone use and cancer has 

been largely subjected to epidemiological studies. Most of these studies found no association 

(20,21) while only a few suggested possible links (22). The possibility that RF-EMR from cell 

phones might lead to an increase in the incidence of brain cancer, has become an intensively 

debated topic (23). Yet, the assumption that genetic effects are exclusively and in all cases 

predictive for cancer is certainly an overstatement. Hovewer, it noted that avoiding excessive 

cell phone usage should be considered as one of the possible precautions against cancer (24,25), 

since excessive cell phone use rather than the more use of cell phone might be positive factor 

for cancer incidence. Oncogenes and tumor suppressor genes are clustered around 

recombination hot spots or fragile sites in the genome, because double-strand break is the 

common initial step in translocation, deletion and gene amplification (26). Therefore, it may be 

considered that the expression of FS could be an indicator of chromosomal instability within the 

genome of cancers. The characterization of FS has demonstrated that they are associated with 

genes that relate to tumorigenesis (27,28). The results obtained in the present study indicate that 

a RFR-exposed FCs had a higher incidence of fragile sites (FSs). Identification of the basis of 

instability at FS and the related genes provide an entree for understanding the important aspects 

of chromosomal instability, which is a prominent feature of RFR-exposed FCs. Among these 

expressed fragilities and breaks, specifically, the break expression at 1q21 was observed. This 

region may be hot spots or associated with tumor, and as potential loci for harboring genes that 

are important in the development and progression of cancers. Thus, chromosome 1 

abnormalities are often seen as a secondary change in a number of tumor types (29), including 

atypical lipomas and well differentiated liposarcomas (30,31). In previous studies, the 1q21 

region was reported to include and harbour susceptibility genes for lung cancer (32,33). It was 

marked that consistent breaks and deletions involving specific oncogenes/tumor suppressor 

genes were present in 1p36 and other regions of chromosome 1, such as 1p22-q21 (34,35). The 

NORE1 gene at 1q32.1 was isolated homologous to the tumour suppressor gene RASSF1A 

(36). The FCs and breaks at band q21, q32 and q36 on chromosome 1 were also significantly 

overexpressed in our patients. All these findings indicate that the chromosome 1q could play a 

role in the pathogenesis of cancer.  

In the present study, the changes of chromosome 2; fragility at band p23, q24, q21, q32 

and q33 were significantly overexpressed. Some genes on chromosomes 2 are known to play a 

role for tumor development, and may be affected by these alterations, PMS1 (2q34; apoptosis 

and maintenance of genomic stability) and CDK7 (2p15ïcen) (34). Therefore, the chromosome 

regions 2p-q could play a role in the pathogenesis of cancer. We reported to be most frequent 

the CAs at bands q13, q21 and p25 of chromosome 3. Rearrangements at 3p14.2 occur 

http://www.ncbi.nlm.nih.gov/pubmed/18539357?ordinalpos=6&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum


 

VI. International Congress on Natural and Health Sciences   (ICNHS-2020)  

 

287  
Proceedings Book  

 

frequently in most human cancers (37,38). Losses of three distinct regions on chromosome 3 

have also been identified at 3p21.3, 3p14 and 3p25, suggesting the presence of multiple tumor 

suppressor genes (39).  Some tumor suppressor genes on 5q31 are also important in 

hematological transformation (40,41). In our study, the FCs and gaps of distinct regions on 

chromosome 5 have also been identified at 5q31 and 5q35. Rearrangements of band 6p21 have 

been observed frequently in the same group of previously mentioned mesenchymal tumours, 

including lipomas, pulmonary chondroid hamartomas, endometrial polyps and uterine 

leiomyomata (42,43). Just as, we identified fragilities at bands 6q12 and 6q21 that were 

provided significantly overexpressed in the RFR-exposed FCs. In the present study, deletions 

and FCs of distinct regions on chromosome 10 have also been identified. Especially, the 

deletion at 10q26 region was remarkable to be seen in the two cells. This deletion shows the 

double-strand DNA breaks. One of the most frequent genetic alterations in glial tumors is 

heterozygous loss of chromosome 10 which has been associated with malignant progression 

(44,45).  FGFR2 gene on human chromosome 10q26 is amplified in diffuse-type gastric cancer, 

while WDR11 gene on human chromosome 10q26 is disrupted in glial tumors (46).  

Among the pericentric inversions, those of chromosome 7 are not frequent in human 

(4.3%ï6.2% of all pericentric inversion) (47). Cytogenetic analyses and molecular loss of 

heterozygosity studies suggest that chromosome band 7q22 is a critical region that is associated 

with 7q- malignant myeloid disorders (48,49). At the present time the tumor-suppressor gene(s) 

responsible for del(7q) fibroid growth has not been identified despite much effort. Loss of 

genetic material from 7q and rearrangements specifcally involving band q22 have been found 

more consistently in UL than in any other solid tumor. Hennig et al. show that the most frequent 

clonal abnormalities were structural rearrangements involving deletions of 7q [del(7)(q21) and 

del(7)(q22:q32)] (50). We have also detected a pericentric inversion of chromosome 7 (bands 

p22-q22) in one cells. This inversion is caused by the double-strand DNA breaks. The 

fundamental importance of the 12q14ï15 region in benign neoplasia is supported by the 

occurrence of consistent rearrangements in numerous other solid benign tumors including 

lipoma, pleomorphic adenoma of the salivary gland, pulmonary chondroid hamartoma, 

endometrial polyps and epithelial breast tumors (51,52). We have also detected the fragilities 

and gaps in bands q13 of chromosome 12 in RF-exposed cells. In some instances in this tumor 

type, the breakpoint have been found to involve the band 12q13ï15 (53,54). 

The X chromosome fragilities (q25, q26 and q27) were seen in the RF-exposed cells, 

and these fragile regions were significantly overexpressed in our study. The X chromosome 

abnormalities have been reported with lower frequency in leiomyomata. These are including: 
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del(X(p11.2), (X;12)(p22.3q15), -X, der(5)t(X;5)(p11;p15), del(X)(q12), 

der(X)t(X;3)(p22.3;q11.2) and inv(X)(p22q13) (55,56). Just as, X chromosome was found to be 

involved in carcinogenesis and the malignant progression of different types of tumors, and an 

increasing number of potentially responsible genes have been identified (57). In particular, 

chromosomal gains or deletions have been associated with tumoral progression, the presence of 

metastases, and worse prognosis in tumors of the breast, ovary, and uterine cervix (58,59). 

Although, there are numerous X-linked genes that may be involved in neoplasia, including the 

MAGE tumor-specific antigen loci, the pseudoautosomal GM-CSFR gene that likely escapes X 

chromosome inactivation, and the ARAF1, ELK1, and MCF.2
 
oncogenes (60,61). 

 

Conclusion: To our knowledge, our work has been the first, demonstrating any chromosomal 

effects induced by GSM-like RF-EMR. While it is still not very clear whether proper use of RF 

fields may be harmful to health and the environment. The results obtained in this work 

demonstrate that exposure to GSM-like RF-EMR effected severely affected human 

chromosomes, and the presence of chromosome damages response in human FCs due to acute 

non-thermal exposure to 900 MHz and 1800MHz RF for GSM. However, the relatively high 

incidence of CAs suggests that chromosome condensation is affected by non-ionizing radiation. 

This genetic damages also would certainly be indicative of a potential serious health risk. 

Deletions, inversion and dicentric chromosomes alone are reliable indicators of mobile phone 

RFR of fetal chromosomes. We concluded that mobile phone risks to human chromosomes and 

health. With regard to potential health effects of mobile phones, especially long term effects, the 

available data are at present too scarce. From these considerations, our hope is that the 

knowledge of mobile phones safety can not only help guide the future design of these 

instruments, but also affect the selection of procedures in order to ensure safe, efficacious, and 

efficient system operation. This is the road map for an accountable growth of the health system. 
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