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e Sunumlar skype iizerinden ve power point ile anlatilacaktir. Her oturum i¢cin gurup olusturulacaktir. Sunum yapan katihmei ekranin diger

katihmecilar ile paylasacaktir.

o (skypeile aradiZimizda asagida sag kosede iki tane iistiiste kareden ekram paylastan yapilacaktir.)

e Oturum baskanlar1 programin en son halinde belirlenecektir.

3. ULUSLARARASI SOSYAL BIiLIMLER KONGRESI

KARADENIZ ZiRVESI

3. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI

25- 26 NiSAN 2020 - ORDU

25 NISAN 2020

UBAK 2

UBAK 3

OTURUM 1 10:00-11:30

OTURUM BASKANI: DR. NADiRE
KANTARCIOGLU

OTURUM 1 10:00 - 12:00

OTURUM BASKANI: DR. MURAT
AYDEMIR

UBAK 1
OTURUM 1 10:00 —11:30
OTURUM BASKANI: DR. GULTEKIN
GURCAY
HATICE KOC
DR.OGR.UYESI EROL ATA

ilkokul Ogrencileri Yaraticihk Oz Yeterlik Algilart
Olcegi Gecerlik Ve Giivenirlik Cahsmasi

MUSTAFA EREN

Balik¢i ile Hanimi Masalinin Ordu Ve Grimm
Kardesler Varyantlarinin Epizot Ve Motif
Mukayesesi

DR. MURAT AYDEMIR

Persistent Solid-State Phosphorescence At Room
Temperature And The Origin Of Delayed
Fluorescence In Blue Emitting Materials

DR. OGR. UYESI HALIL iIBRAHIM SARI

Suriyeli Ogrencilerin Egitiminde Yasanan
Zorluklar Ve Coziim Onerileri

MUSTAFA EREN

Divan-1 Hikmet’te Gecen Atasozleri Uzerine
Tasavvufi Anlamda Kavramsal Bir
Degerlendirme

DR. MURAT AYDEMIR

The Role Of Metastable Charge Transfer State
To Activate Thermally Activated Delayed
Fluorescence In Carbazole Derivates

SULEYMAN KASAP

Dil Ogretiminde Psikodilbilim’in Onemi

DOKTORA OGRENCISI Y. SELIM UGURLU

Rikim Ve Nimet Calapala’nin “87 Oguz” Adh
Cocuk Romaninda Egitim Degerleri

PROF.DR.ESVET AKBAS
DR. ADEM RUZGAR

5-Benzoil-6-Fenil-4-(4 Triflorometoksifenil)
-2-Tiyokso-3,4-Dihidro-1H-Pirimidin
Bilesiginin Sentezlenmesi Ve
Tiirevlendirilmesi
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SULEYMAN KASAP

Toplum Dilbilim ve Dil Egitimi

DOKTORA OGRENCISI Y. SELIM UGURLU

Naim Tirali’nin Hikayelerinde Giresun

PROF.DR.ESVET AKBAS
DR. ADEM RUZGAR
PROF.DR.ERTAN SAHIN

5-Benzoil-4-(3,5-Dimetoksifenil)-6-Fenil-3,4-
Dihidropirimidin-2(1H)- On Ve 3-Asetil-5-
Benzoil-6-Fenil-4-(4-Hidroksifenil)-1,2,3,4
Tetrahidro-2-Tiyoksopirimidin Bilesiklerinin
Sentezi

PROF. DR. SERDAL SEVEN
OGR. GOR. SEMiH UCAR

Tiirkiye’de 2016-2020 Yillar1 Arasinda Okul Oncesi
Donemde Kaynastirma le flgili Yapilan Lisansiistii
Calismalarin incelenmesi

TOLGA KALIPCI

Asikhik Gelenegi Uzerine Kirsehir/Mucur/Geycek
Kaoyiinde Yetisen Asik Ve Sairler Uzerine
Bir Arastirma

DR. OGR. UYESI ONUR COMAKLI

Structural and Tribological Properties Of Tio 2
- Cr2 O 3 Mixed Oxide Films Produced on
Titanium Alloys by Sol-Gel

OGR. GOR. SEMIH UCAR
PROF. DR. SERDAL SEVEN

Okul Oncesi Egitim Kurumlarinda Cahsan
Egitimciler Disindaki Diger Personellerin
Kaynastirmaya Yonelik Tutumlarinin Incelenmesi

DR. C")GRV. UYESI MEHMET SAIT HALIM
GENCOGLU

Ozgiin Bir Misiki Risalesi’nin Tanitimi;
Vahyizide Mehmet’in Risile-i Edvar’1

NESAR AHMAD AHMADY
DOC.DR. ERHAN BURAK PANCAR

Hafif Rayh Sistemin Ondokuzmayis Universite
Kampiisiindeki Otopark Ihtiyacina Etkisi

SULEYMAN ELCI
REZZAN PINAR
RUSTEM CURKU
SERVET OZKAN
HAMDULLAH AKGUL

Osmanlidan Cumhuriyet Déonemine Egitim
Sisteminin Finansman Sorunu Ve Mektep Vergisi
Uygulamasi

DR. RAMAZAN TARIK

Muhammed Ebii Zehra Ve Ayetullah Ali
Hamaney’in Eserlerinden Hareketle
“Vahdetii’l-Islimiyye” Kavram Ve Islevi

HILAL TULAN
PROF. DR. EBRU VESILE OCALIR

Kent i¢i Rayh Sistemlerin Cevresel Etkileri:
Ankara Cayyolu Metrosu Ornegi

REZZAN PINAR
ABDURRAHMAN CALIK
SERVET OZKAN
SULEYMAN ELCI

Mubhasebe Egitiminde Teknoloji Kullanilmasina
Ogrencilerin Bakisi: Yiiziincii Y1l Universitesinde
Bir Arastirma

MEHMET CEVHER ISERI
DOC. DR. BEKIR MENDES
DOC. DR. HUSEYIN OZTURK

ABDULLAH BINGOLBALI

ip Atlama Egzersizinin Cocuklarda Baz Fiziksel
Uygunluk Bilesenlerine EtKisi

ARS. GOR. OKAN MERT KATIPOGLU
PROF. DR. RESAT ACAR

Sayisal Yiikseklik Modeli Kullamlarak Firat
Havzasiin Drenaj Ag Ve Siirlarinin
Belirlenmesi

MEHMET YUREKLI
DOC.DR. PINAR SAFAK

MEHMET CEVHER ISERI
DOC. DR. BEKIR MENDES
DOC. DR. HUSEYIN OZTURK

ARS. GOR. OKAN MERT KATIPOGLU
PROF. DR. RESAT ACAR

Gidisler Analizi Kullanilarak Ekstrem Kurakhk
Olaylarinin Belirlenmesi Ve Karsilastirilmasi
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Agir Ve Coklu Yetersizligi Olan Bireylerle
Calisan Uzmanlarin BEP Hazirlarken
Kullandiklar1 Olgme Ve Degerlendirme
Araglarimin Belirlenmesi

25 Yas Ustii Kadinlara Uygulanan 8 Haftalik Mini-
Trambolin Egzersizlerinin Viicut Kompozisyonuna
Etkisi

DR. OGR. UYESI GULSAH SAYDAN
KANBEROGLU

Development Of PVC Membrane Potentiometric
Sensor Based On MOF In The Determination Of
Maprotiline Hydrochloride

UBAK?2

UBAK 3

UBAK 1
OTURUM 2 11:45-13:15
OTURUM BASKANI: DR. GULTEKIN
GURCAY
SERVET OZKAN
SULEYMAN ELCI

PROF. DR. SUPHI ASLANOGLU
DR. MEHMET MUNIP BABUR
REZZAN PINAR

TFRS 10 Konsolide Finansal Tablolar Baglaminda
Ortakliklarda Finansal Tablolarin Konsolidasyonu

OTURUM 2 11:45-13:30

OTURUM BASKANI: DR. NURAN
VARISLI

OTURUM 2 12:00 - 13:30

OTURUM BASKANI: DR. OGR. UYESI
SEFA KUCUKLER

SERVET OZKAN
DR. MEHMET MUNIP BABUR
SULEYMAN ELCI

Kar Amaci Giitmeyen 3. Sektér: Tiirkiye’de Vakif
Universiteleri

DR. OGR. UYESI ULUKAN BUYUKARIKAN
OGR. GOR. CENGIZ ERYILMAZ

Isletmelerin Finansal Performansinin Dupont
Modeliyle Analizi: Tarim Sektoriinde Bir Uygulama

DR. OGR. UYESI SEFA KUCUKLER

Ratlarda Metotreksat Uygulamasinin Kalp
Dokusu Uzerine Etkilerinin Biyokimyasal
Olarak Arastirilmasi

DR. OGR. UYESI EMEK ASLI CINEL

Tiirkiye’de Faiz ile Enflasyon liskisi Uzerine Bir
Calisma

DR. OGR. UYESI ULUKAN BUYUKARIKAN
OGR. GOR. CENGIZ ERYILMAZ

Tiirkiye’de Tarimsal Finansman Girdilerindeki
Gelismeler

INCI SOGUTLU

NIHAT MERT

HANDAN MERT

SEMIH YASAR

RAHAF ALHALABI BASKIN

Investigation Of Some Serum Biochemical
Parameters Of Different Sheep Breeds

RAMAZAN KAYMAKCI

Tiirkiye’de Uygulanan Kalkinma Politikalari:
1930 Dénemi Sonrasi ithal ikame Anlayis: ile
1960 Sonras ithal ikame Anlayisinin
Karsilagtirllmasi

ADNAN AYAN

BURCAK ASLAN CELIK
OZGE OKTAY AYAN
MUSTAFA ILERI

YAREN KAYLAN

MERT YILMAZ UCACELIK
SELMAN KASTAN

ENES RUHAT KANBAY




Q0S\VIilLgy,

ORDU
25-26 NISAN 2020

q}s\ BlLinmg &

" \}“N\ASI Sosy4 e,
Ol

S 4,
‘I K 4‘,
H &% I

ORDU
25-26 NISAN 2020

Prevalance of Cryptosporidium spp. in
Lambs in Siirt Region

DR. OGR. UYESI MURAT OZDEMIR

Sanal (Kripto) Para islemlerinin Vergilendirilmesi
Ve Muhasebesi Uzerine Bir Degerlendirme

RAMAZAN KAYMAKCI

Vergi Yiikiiniin Dagilimi: Tiirkiye Ve OECD
Ulkeleri Karsilastirmasi

ADNAN AYAN

BURCAK ASLAN CELIK
OZGE OKTAY AYAN
MUSTAFA ILERI

SELMAN KASTAN

ENES RUHAT KANBAY
YAREN KAYLAN

MERT YILMAZ UCACELIK

The Prevalence of Giardia duodenalis in
Calves in Siirt Region

DR. OGR. UYESI MURAT OZDEMIR

Tiirkiye’de Muhasebe Meslek Mensuplarinin
Niceliksel Acidan Karsilastirilmasi

DR. OGR. UYESL AYHAN CESUR

Finansal Yapi i¢inde Faizsiz Bankacihk
Modelinin Diinya’daki Ve Tiirkiye’deki
Gelisimi

ADNAN AYAN
BURCAK ASLAN CELIK
OZGE OKTAY AYAN
MUSTAFA ILERI

SELMAN KASTAN

ENES RUHAT KANBAY
YAREN KAYLAN

MERT YILMAZ UCACELIK

Prevalance of Cryptosporidium spp. in
Calves in Siirt Region

DR. OGR. UYESI MUCAHIT AYDIN

Brics Ulkelerinde Satin Alma Giicii Paritesinin
Dalgacik Tabanh Birim Kok Testleri ile
Sinanmasi

DR. OGR. UYESL AYHAN CESUR

Tiirev Araclar Ve islami Finans Araclarinin
Riskten Korunma Acisindan Karsilastirilmasi

ADNAN AYAN
BURCAK ASLAN CELIK
OZGE OKTAY AYAN
MUSTAFA ILERI

YAREN KAYLAN
SELMAN KASTAN

MERT YILMAZ UCACELIK
ENES RUHAT KANBAY

Prevalence of Giardia duodenalis in Lambs
in Siirt Region

DR. OGR. UYESI ILKNUR ESKIN
Muhasebe Politikalari, Muhasebe

Tahminlerinde Degisiklikler Ve Hatalar: Bist
Spor Endeksi’nin incelenmesi

NOMINDARI MUNGUNBAYAR

Mongolia-China-Russia Economic Corridor In
Frame Of “Belt And Road” Initiative

ADNAN AYAN
MUSTAFA ILERI

Prevalence of Cryptosporidium spp. in Dogs
in Siirt Region

YALCIN YAMAN
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Diversity of ovine MHC 11, DQA2 gene
coding region in native Turkish sheep
UBAK 1 UBAK?2 UBAK 3
OTURUM 3 13:30- 15:00 OTURUM 3 13:30- 15:00 OTURUM 3 13:45 - 15:30

OTURUM BASKANI: DOC. DR. EKREM
YASAR AKCAY

M. IREM UZUNER

Tiirk isci Gociinde Marjinallesen Kusaklar Ve
Artan Yabanci Diismanhg

OTURUM BASKANI: Dr. Nadire
Kantarcioglu

OTURUM BASKANI: DR. DURSUN KURT

DOC. DR. EKREM YASAR AKCAY

Milli Goriis Hareketinin Tiirkiye-AB iliskilerine
Bakasi

ARS. GOR. S. SEVGI UYGUR
PROF. DR. RENGIN KARACA

Psikolojik Esneklik Olcegi: Bir Olcek Gelistirme
Calismasi

DR. DURSUN KURT

The Effect Of Different Mulching Materials In
Seedling Performance Of Oriental Tobacco

SEYMA TUNCAY

Obsesif Kompulsif Kisilik Bozuklugu

DR. OGRETIM UYESiI OZAN KAVSIRACI

Giivenli Ve Siirdiiriilebilir Kent i¢i Hareketlilik
Yaklasimlari

ALI RIZA KUL
HASAN ELiK

Van ilinde Yetisen Misir (Zea Mays, Corn,
Mais) Kocam Talas1 Uzerindeki Metilen
Mavisi Adsorpsiyonunun Kinetik
Hesaplamalari

SEYMA TUNCAY

Madde Kullanan Universite Ogrencilerinin
Kullandig1 Maddelerin Incelenmesi; KKTC
Orneklemi

ARS. GOR. DR. FETULLAH BATTAL
OGR. GOR. EMRE SEYREK

Orgiitsel Baglilik Ve Sinizm Arasindaki iliskide
Mobbing’in Rolii

ALI RIZA KUL
HASAN ELIiK

Van ilinde Yetisen Misir (Zea Mays, Corn,
Mais) Ko¢ani Talasinda Metilen Mavisi
Adsorplama Calismalarinin
Termodinamik Ve izoterm Hesaplamalar

ESRA OZGUR

OGR. GOR. EMRE SEYREK
ARS. GOR. DR. FETULLAH BATTAL

Presenteeism (iste Var Olamama) Ve isten Ayrilma
Niyeti Arasindaki Iliskide Is Yasam Dengesinin
Rolii

DR. OGRETIM UYESI iIBRAHIM KOC
MUHENDIS EMRULLAH URGAN
MUHENDIS AYSENUR GUVEN
BiYOLOG BiRGUL ILIKHAN

Mus ilinde Yaygin Kullanilan Demond,
Granland Ve Safacol Pestisitlerinin Hedef
Dis1 Bazi Toprak Mikroorganizmalarina
Etkileri

IBRAHIM ONUR BAKIRCIOGLU

DR. OGRETIM UYESI IBRAHIM KOC
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QUEBEC’te Kolektif “Biz”in insasinda imkanlar
Ve Simirhiliklar

ARS. GOR. SEMIH NARGUL

iranh Gruplarm Etnik Ve Dini Farkhhklarinin
Tiirkiye’ye Yonelik Goce Etkisi

Yeni Kamu Yonetiminde Liderlik Anlayisi

MUHENDIS EMRULLAH URGAN
MUHENDIS AYSENUR GUVEN
BIYOLOG BIRGUL ILIKHAN

Mus ilinde Yaygin Kullanilan Demond,
Granland Ve Safacol Pestisitlerinin Hedef Dis1
Toprak Nematodlarina Etkileri

IBRAHIM ONUR BAKIRCIOGLU

Yeni Kurumsal Kuramm Orneklerle Ac¢iklanmasi

OGR. GOR. DR. DERVIS OZTURK

Eskisehir De Yayilis Gosteren Convolvulus
L. Taksonlarin Tohum Yapilarinin
Incelenmesi

UBAK 1

YL. PINAR USTUNYER CETINKAYA

Tabiat Varliklarinin Korunmasmm Onemi

OGR. GOR. DR. DERVIS OZTURK

Platanthera Chlorantha (Custer) Rchb.
(ORCHIDACEAE) Uzerine Anatomik Ve
Mikromorfolojik Arastirmalar

OTURUM 4 15:15-17:30

OTURUM BASKANI: DR. OGR. UYE.
BURAK OKDE

UBAK2

UBAK 3

MANZOOR HUSSAIN SAMIM
DOC. DR. HASAN ENGIN SENER

Sexual Harrasment And Motivation: Evidence
From Afghanistan

OTURUM 4 15:15-17:30

OTURUM BASKANI: DR LEMAN KUZU

OTURUM 4 15:45-17:30

OTURUM BASKANI: OGR.GOR.DR.
MUSTAFA EKIiCi

SEVILAY KARATEPE
DR.OGR.UYESI CETIN KAPLAN

Tiirkiye Ve Rusya Kamu Yonetimlerinin
Karsilastirilmasi

DR. OGR. UYESI iSMAIL EKINCI

Tersyiiz Edilmis Simif Yontemiyle Arapca Egitimi
Ve Sarmal Yontemle Arapc¢a Kelime Dagarcigim
Gelistirme

DOC DR ,SERIiFE BUYUKKOSE
MERVE YAVUZ

Agirhkh Graflarin Zagreb Matrisi

GOKHAN CINKARA

ikinci Faz Arap Bahan ile Arap Milliyetciligini
Yeniden Diisiinmek

ARAS. GOR. EYLEM EZGi OZDEMIR
DOC.DR. NEVIN AKKAYA

Planlama ve Yazma Stratejilerinin Ogretiminde
Etkililigi Kanitlanmis Bir Model: Ozdiizenlemeli
Strateji Gelistirme Modeli

YAGMUR ASLAN
DOC. DR. KUMRU DIDEM ATALAY
PROF. DR. FULYA ALTIPARMAK

Cok Kriterli Karar Verme Yontemleriyle B2B
Bilisim/Yazilim Firmalari I¢in Dijital Pazarlama
Kanah Secimi

PROF. DR. AHMET AKIN
KUMRIYE OZBABABACAN

Genglerin Es Seciminde Dindarhk Kriterleri Olcegi:
Gegerlik ve Giivenirlik calismasi

EVRIM TOKLU

On Some Properties Of Normalized Bessel-
Clifford Functions
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DR. OGR. UYE. BURAK OKDE MUSTAFA MENTESE ONUR SENTURK

DR. OGR. UYE FATMA OKDE

Van {line Yapilan Beseri Sermaye Harcamalarinin
Ulke Geneli ile Karsilastirilmas:

DR. OGR. UYE. BURAK OKDE
DR. OGR. UYE. FATMA OKDE

Mamak Yeni Kentsel Doniisiim Uygulamasinin
Kentsel Yasam Kalitesine Etkisi

DOC.DR. CIGIL AYKUT

Okul Yoneticileri Ve Kaynastirma Konusunda
Yapilan Lisansiistii Calismalarin Incelenmesi

HULYA OLMUS

Sifir Yigilmah Regresyon Modelleri Uzerine Bir
Uygulama

PROF. DR. AHMET AKIN
NIDANUR MUTLU

Aile Damismanhig Tutum Olgegi: Gecerlik Ve
Giivenirlik Calismasi

MEHMET AKIF OZDEMIR
DOC. DR. PINAR SAFAK

Ozel Egitim Alaninda Secim Yapma ile ilgili
Arastirmalarm incelenmesi: Sistematik Derleme

DR. OGRETIM UYESIi OSMAN PALANCI
OGR. GOR. DR. MUSTAFA EKICI

Minimum Giderli Aga¢ Oyunlari i¢in Ozel
Coziim Kavramlari Uzerine

PROF. DR. AHMET AKIN
NURDAN SUBASI

Esler Aras1 Manevi Duyarlik Olcegi: Gegerlik ve
Giivenirlik Calismasi

ARS. GOR. SERENAY BASALEV
DR. OGR. UYESI YILMAZ SOYSAL

Okul Oncesi Ogretmenlerinin Simf Séylemine
Dayah Etkinliklerde Olusturduklar Etkilesim
Oriintiilerinin Incelenmesi

OGR.GOR.DR. MUSTAFA EKIiCI

Lineer Olmayan Kesirli Mertebeden
Sharma--Tasso -- Olver Denkleminin
Rasyonel (G’/G)-Acilim Yontemiyle
Coziimii

DR. OGR. UYESI RAHMAN AKALIN

Miitercim-Terciimanhk Ogrencilerinin Cevirideki
Bilgi Teknolojilerine Bakis Acilar ile ilgili Bir
Degerlendirme

Amaneh MANAFIDIZAJI

Cam Sanatinda Fiizyon Teknigin Tarihsel Gelisimi
Ve Cagdas Uygulamalari

26 NISAN 2020

UBAK 1

OTURUM 1 10:00 — 11:30

OTURUM BASKANI: DOC. DR.
ABDULLAH DUMAN

UBAK?2

UBAK 3

DR. HALIL YAVAS

William Wallace Ve I. isko¢ Bagimsizhk Savasmin
Baslamasi

OTURUM 1 10:00-11:30

OTURUM BASKANI: IGBAL ORUJOV

OTURUM 1 10:00 — 11:30

OTURUM BASKANI: DR.AHMET OZLU

DR. OGR.UYESI AYDIN BAYRAM

IGBAL ORUJOV
TARAVAT ORUJOVA

Azerbaycan Bestecilerinin Senfonik Eserlerinde
Fliit Enstriimaninin Rolii

FATIH KUTLUER
EMINE YALCIN

Deltametrinin Tesvik Ettigi Biyokimyasal
Toksisiteye Kars1 Ari Siitiiniin Koruyucu
Rolii

DR. OGR. UYESI iPEK FATMA CEVIK

FATiHvKUTLUER 3
KULTIGIN CAVUSOGLU
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Ingiliz Miihtedi Lord Headley (0. 1935) Ve Kurmus
Oldugu Britanya Miisliiman Cemiyeti

DR.OGR.UYESI. HUSEYIN ALi

Alial) puanl) B Aadla) ¢ gl ey

Hipnotik, Kisa Ve Sonsuz Dongiilii Canlandirmalar
Ve Bir Uygulama

Deltametrinin Genotoksik Etkilerine Karsi
Ginkgo Biloba Yaprak Oziitiiniin Koruyucu
Rolii

DOC. DR. ABDULLAH DUMAN

Samaniler Devletinde Sahsi Cekismelerin
Isyana Siiriikledigi Bir Tiirk Komutan:
Hiisamiiddevle Ebii’l-Abbas Tas

HATICE YILMAZ
EMRE OZERGIN

Instagram Da Sharenting Ve instagram Anneleri:
Cocugun Mahremiyet Ihlali Uzerine Bir Arastirma

DENIZ KURT
EMINE YALCIN

1,4 Dioksanin Sebep Oldugu Biyokimyasal
Toksisiteye Kars1 Kereviz Tohum Ekstraktinin
Koruyucu Rolii

DOC. DR. ABDULLAH DUMAN

Kaderin Dongiisiindeki Sultan: Giyaseddin
Keyhiisrev

DR. OGR. UYESI BERiS ARTAN OZORAN

Corona Virus Krizinde Halkla iliskiler Araci
Olarak Instagram Kullanimi: Markalar Uzerine
Arastirma

DENIZ KURT
KULTIGIN CAVUSOGLU

1,4 Dioksan Genotoksisitesine Kars1 Likopenin
Koruyucu Rolii

Galymzhan TAZHIBAYEV KUANISHBEKULY

KA3AKCTAHJAFBI PAIUO-TEJIEBU3USL
EPKIHAITTHIH 3AHHAMAUJIBIK
HE3IT JEMECI

DR. OGR. UYESI GiZEM MELEK

Brexit Siirecinde Basin-Parti Paralelligi Ve ingiliz
Medyasinin Kutuplasmasi

DR.AHMET OZLU
DOC. DR. DILEK OZTAS
PROF. DR. TURAN BUZGAN

Cok Paydash Saghik Sorumlulugu Aracinin
Evde Bakim Hizmetleri Siirecinde Kullanilmasi

ARS. GOR. GIZEM DURSUN

Ekonomik Suca Ekonomik Ceza Ilkesi Ve Bu
Kapsamda Bilgi Suistimali Su¢undan Kaynaklanan
Cezai Sorumlulugun Incelenmesi

DR. OGR.UYESI KADRIYE UZUN
DR. OGR. UYESI DILEK MELIKE ULUCAY

Cocuk Youtuberlarin Kendini Sunum Davramslari:
Fenomen Youtuberlar Ozelinde Bir Degerlendirme

DR.AHMET OZLU
DOC. DR. DILEK OZTAS
PROF. DR. TURAN BUZGAN

Cok Paydash Saghk Sorumlulugu Aracinin
Gayristhhi Miiesseselerin Etkilerinin Azaltilmasi
Siirecinde Kullanilmasi

DR. OGR. UYESI HAKKI HAKAN ERKINER

Uluslararasi1 Hukukta Kuvvet Kullanma
Yasaginin Kisi Bakimindan (Ratione
Personae), Yer Bakimindan (Ratione Loci) Ve

DR. OGR. UYESI ULHAK CIMEN

Cep Telefonlarina Entegre Dijital Fotograf
Teknolojilerinin Gerg¢ekligi
Degistirmesi/Giizellestirmesi Uzerine Bir Analiz:
Oppo Marka Cep Telefonu Reklami

DR. MELEK ZOR
DR. ELiF FEYZA TOPDAS
PROF.DR. MEMNUNE SENGUL

Biosynthesis, Composition And Positive Health
Effects Of Anthocyanins

DR. OGR. UYESI ULHAK CIMEN

Futbol Ve Nefret Soylemi iliskisi: 23 Subat 2020
Tarihinde Oynanan Fenerbahce- Galatasaray

YILMAZ SARIBOGA
SIMGE ZEYNELOGLU
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Konu Bakimindan (Ratione Materiae)
Uygulanabilirligi

Futbol Miisabakasinda Twitterdeki Nefret
Soylemlerinin Degerlendirilmesi

Vajinal Dogum Yapan Kadinlarin Dogumu Ve
Hemsirelik Bakimini Algilayis1 Arasindaki
Iliskinin Belirlenmesi

DR. OGR. UYESI ALI BAL

Bayrak Devletinin Yabanci1 Gemi Miirettebat1
Uzerindeki (Diplomatik) Himayesi

OGR. GOR. DR., AHMET CAL

Nazim Hikmet Ran’1n Siirlerinde Gibi Edatiyla
Kurulan Benzetmeler

DR. OGRETIM UYESI AHMET TARIK
TURKMENOGLU

Wallerstein’in Diinya Sistemi Kurami1 Ve
Ekonomipolitik Yaklasim Perspektifinden Uluslararasi
Medya Yapilanmasi

UBAK 1

UBAK2

UBAK 3

OTURUM 2 11:45-13:30

OTURUM BASKANI: DR: GULTEKIN
GURCAY

OTURUM 2 11:45-13:30

OTURUM BASKANI: TUGCE
KALEFETOGLU MACAR

OTURUM 2 11:45-13:30

OTURUM BASKANI: AHMET KOSE

PROF.DR. KURSAD YAPAR
DOC.DR. KULTIGIN CAVUSOGLU
DR. OGR. UYESI ALi ACAR

Determination of Arsenic (As) Genotoxicity
with Chromosomal Damage and Micronucleus
Tests in Allium cepa L.

TUGCE KALEFETOGLU MACAR
OKSAL MACAR
KULTIGIN CAVUSOGLU

Protective Role Of Lycopene Against Meristematic
Cell Damage Induced By Cobalt (I1) Nitrate

ZAFER TURKMEN
ERDEM PARCAL
EMINE YALCIN

Dimetil Siilfat Tarafindan Tesvik Edilen
Fizyolojik Toksisiteye Kars1 Uziim Cekirdeginin
Koruyucu Rolii

PROF.DR. KURSAD YAPAR
DOC.DR. EMINE YALCIN
DR. OGR. UYESI ALi ACAR

Changes Encouraged by Nickel Chloride
(NiCI2) in Allium cepa Root Tip Meristem
Cells

TUGCE KALEFETOGLU MACAR
OKSAL MACAR
EMINE YALCIN

Protective Role Of Royal Jelly Against Genotoxicity
Induced By Cobalt(l1) Nitrate

ZAFER TURKMEN
ERDEM PARCAL
DOC DR. KULTIGIN CAVUSOGLU

Allium cepa L. Kok Ucu Hiicrelerinde
Dimetil Siilfat Tarafindan Tesvik Edilen
Genotoksisite

ARS. GOR. ZELIHA TUNCER

OKSAL MACAR
TUGCE KALEFETOGLU MACAR
KULTIGIN CAVUSOGLU

DR. OGR. UYESI ALI ACAR
PROF. DR. KURSAD YAPAR
DOC. DR. EMINE YALCIN
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HDAC:i’ler (Simf I), Kanser Kok Hiicreler Ve
Fitokimyasallar: Kanser Tedavisi Ve
Koruyucu Oneriler

Protective Role Of Milk Vetch (Astragalus
membranaceus) Root Extract Against Copper
(I1) Chloride Toxicity In Root Tip Meristem
Cells

The Protective Role of Hazelnut Against
Fenpyroximate Acaricide Induced
Micronucleus Formation in Mice

ARS. GOR. ZELIHA TUNCER

Organoid

OKSAL MACAR
TUGCE KALEFETOGLU MACAR
EMINE YALCIN

Protective Role Of Grape Seed Against Copper
(I1) Chloride Genotoxicity

DR. OGR. UYESI ALI ACAR
PROF. DR. KURSAD YAPAR
DOC DR. KULTIGIN CAVUSOGLU

The Protective Role of Nettle Against
Paraben Encouraged Micronucleus
Formation in the Mouse Leukocyte and
Buccal Mucosa Epitel Cells

DR. OGR. GOR. BASHAR IBRAHIM
DR. OGR. UYESI ALI OZTURK
MEHDI MESKIiN HEYDARLOU

Coronaviriis 2 (Sars-CoV-2)’e Giincel Bakis

TEKIN DEMIR

Kiiltiirlii Ve Kiiltiirsiiz Kremadan Uretilen
Tereyaglarindan Elde Edilen Sadeyaglarda
Depolama Siiresince Meydana Gelen Bazi
Kimyasal Ve Mikrobiyolojik Ozelliklerinin
Belirlenmesi Ve Karsilastirilmasi

DR. OGR. UYESI ALi ACAR
BARAN SEVEN
DOC. DR. EMINE YALCIN

Evaluation of DNA Damage Caused by
Imazalil with Comet Assay

DR. OGR. GOR. BASHAR IBRAHIM
MEHDI MESKIN HEYDARLOU

Enterococcus’lara Giincel Mikrobiyolojik Ve
Epidemiyolojik Bakig

CAFER TAYYAR BATI

DOC. DR. GAZEL SER

DR. OGRT. UYESIi BEDIA BATI
PROF. DR. ISMAIL CELIK

Sicanlarin Biyokimya Parametre Degerlerinin
Smiflandirilmasinda Makine Ogrenmesi
Algoritmalarimin Performanslarinin
Karsilastirilmasi

DR. OGR. UYESI ALI ACAR
BARAN SEVEN
DOC DR. KULTIGIN CAVUSOGLU

Determination of DNA Damage Induced by
Titanium Dioxide (E171) with Comet Test

DR. OGR. UYESI ALI ACAR

Determination Of DNA Damage Induced
By Malathion Pesticide With Comet Assay

DR. OGR. GOR. BASHAR IBRAHIM
MEHDI MESKIN HEYDARLOU

Direncli Pseudomonas aeruginosa Suslarinin Diren¢
Mekanizmalar1 ve Enfeksiyonlarinin Tedavi
Secenekleri

CAFER TAYYAR BATI
DOC. DR. GAZEL SER

Makine Ogrenmesinde Hiper Parametrelerin
Farkh Durumlardaki Fare Protein
Ekspresyonu Verisi Uzerindeki
Performanslarinin Degerlendirilmesi

AHMET KOSE
DUYGU KOSE

Aliskirenin Deneysel Olarak Olusturulan
Kemik Kirik Modelinde Kemik Kirik
Iyilesmesine Etkisi
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ASSIST. PROF. EMRAH YERLIKAYA

The Inhibition Effects Of Organochlorine
Pesticides And Metals On Carbonic Anhydrase
Enzyme Purified From Siirt/Botan Fish
(Capoeta Capoeta) Gill Tissue

DR. OGR. UYESI FIGEN ASLAN

Balikesir Universitesi Tip Fakiiltesi Patoloji
Anabilim Dalr’nda incelenen Tuba Uterina
Biyopsilerinin Degerlendirilmesi

Sl %
§ u
ORDU
25-26 NISAN 2020
DUYGU KOSE
AHMET KOSE

Bosentanin Deneysel Olarak Olusturulan
Osteoporoz Modelinde Kemik Mineral
Yogunluguna Etkisi

Houent Mcmaiisuios FOcud baitpam orist
JHouenr McwmatisuioBa ApTad Toduk KbI3bI
xadapoa ['ympy Kamun Ke1361
Canmnmiu TaxmuHa

Poun [Iponakruna B Peryasinuu llutoBunaHoi
Keaespl [Ipn Pazinunbix @yHKIHOHATbHBIX
Cocrosinnsax Opranusma

DR.OGR.UYESI AKAR KARAKOC

OGR.GOR. ARZU GEZER

The Determination Of Incorrect Attitudes Of 1st
Grade Students Of Vocational School Of Health
Services About Drug Use

BIOLOGIYA UZR® FOLSOFS DOKTORU
VOLIYEVA ZEYNAB YSHYA QIZI

SOLIMLI TOHMIN® AZSR QIZI
SOLOKBOROVA MEHRIBAN QONI QIZI
DOSENT ISMAYILOV YUSIF BAYRAM OGLU

Eksperimental Hipo-Va Hipertireoz Modellari
Fonunda Qurgusun Asetatin Immunitetin
Qeyri-Spesifik Amillarins Vo Dovr Edan
Iimmun Komplekslara Tasiri

COFBROVA QUMRU KAMIL QIZI

DOSENT ISMAYILOV YUSIF BAYRAM OGLU
DOSENT ISMAYILOVA AFTABTOFIK QIZI
SOLIMLI TOHMIN® AZOR QIZI

DOSENT QARAYEVA SEVINC QALIB QIZI

Qurgusun Asetatin Vo Qurgusun Nitratin
Hipotalamik Tanzimlamaya Vo Hormonal 9laqaya
Tasirinin Miiqayisali Tahlili

VENHAR CELIK
IVONA POCRNJA

Sentetik Bir Ekosistemde Gen Devreleri ile
Escherichia Coli’de Yiiksek Degerli Mikrobiyal
Pigment Violasein Uretimi

LABORANT SOLIMLI TOHMIND AZOR
Qlzl.,

BIOLOGIYA UZRS FOLSSFS DOKTORU
VOLIYEVA ZEYNAB YOHYA Q.

ELMI ISCI SLOKBOROVA MEHRIBAN
QONI QIZI,

DOSENT ISMAYILOV YUSIF BAYRAM
OGLU,

Organizmin Immunofizioloji Funksiyasinin
Qarsiligli 9lagesinda Agir Metallarin Rolu

VENHAR CELIK
NEBAHAT YILDIZ

Mikrobiyal Biitiimleme Miihendisligi Yaklasimiyla
Bir “Sentetik Kemostat Sistemi” Olusturulmasi

AYSUN YAGCI SENTURK
AYSE LIVANELIOGLU

60 Yas Ustii Bireylerde Diisme Riskini
Etkileyen Faktorler

Ogr. Gor. Aysun YAGCI SENTURK
OGR. GOR. ATIYE KAS OZDEMIR
OGR. GOR. ELIF OKUR

Yash Bireylerde Kirilganhk Ve Diisme
Riski
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OTURUM 3 13:45-15:30

OTURUM BASKANI: DR. NURAN
VARISLI

ZEYNEP DENIZ SEVEN
PROF. DR. SERDAL SEVEN
DAMLA ZUNGOR

BERNA ASCI

Nesiller Aras1 Aktarimla Baglanma Ve
Duyarhlik Davramslarinin 3-6 Yas Cocuklar:
Uzerinden Yansimasinin incelenmesi

ZEYNEP DENIiZ SEVEN
ELIF YILDIZ
BILKAY DAG

Cocuk Gelisim Béliimiindeki Ogrencilerin
Popiilerlik Ve Sosyal iliski Bicimlerinin
incelenmesi

DR. OGRETIM UYESI NURETTIN iMRE
OGR. GOR. TAMER COMERT

Tiirkiye Turizm Stratejisi 2023 Eylem Planlar1
Kapsaminda Karadeniz Bolgesi Yayla Turizminin
Degerlendirilmesi

DR. OGR. UYESI AZiZ iILHAN
PROF. DR. RECEP ASLANER

Matematik Ogretmen Adaylarimin Dinamik
Geometri Yazihmlar ile Yiiriitiilen Ozel Ogretim
Yontemleri Dersine Yonelik Goriislerinin
Incelenmesi

ALI IBRAHIM MOHAMMED AL-BAYATI
BURCU DOGANALP




\)‘ﬂ»\uvcuu,, 4,
7

Ky %
S %
: j

ORDU
25-26 NISAN 2020

RASI St
\}‘k 05) Yy »
N

&

YARADEY,
kg,
[N

B

ORDU
25-26 NISAN 2020

Performance Evaluation Of Hospital

Managers Via Hierarchical Fuzzy Topsis
Method

PROF. DR. AHMET AKIN
SEDIDE AKBULUT

Tiirk Aile Yapisinda Babalik Rolii Algisi
Olcegi (BAO): Gegerlik Ve Giivenirlik
Calismasi

Galymzhan Tazhibayev Kuanishbekuly- Kazakistan
Dosent Ismayilov Yusif Bayram Oglu -Azerbaycan
Cafarova Qumru Kamil Qizi— Azerbaycan
Mehdi Meskini Heydarlou - iran
Asst. Prof. Karol Bieniek - Poland
Amaneh Manafidizaji - iran
Nomindari Mungunbayar — Mogolistan
Tamar Beridze - Giircistan
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UBAK ULUSLARARASI BiLIMLER AKADEMISi

2019

BILIM VE DANISMA KURULU

Dr. Gulmira ABDIRASULOVA

Kazak Devlet Kizlar Pedagoji Universitesi

Prof. Dr. Yunir ABDRAHIMOV
Ufa State Petroleum Technological

University

Dr. Lale Sariye AKAN

Ankara Yildirrm Beyazit Universitesi

Prof. Dr. Burcu Semin AKEL

Kiiltiir Universitesi

Dr. Maha Hamdan ALANAZI
Riyad Kral Abdiilaziz Teknoloji Enstitiisii

Dr. Dzhakipbek Altaevich ALTAYEV
Al — Farabi Kazak Milli Universitesi

Dog¢. Dr. Nurhan AYDIN

Kafkas Universitesi

Dr. Mehmet Firat BARAN
Mardin Artuklu Universitesi

Dr. Amina Salihi BAYERO

Yusuf Maitama Sule Universitesi

Dr. Karligash BAYTANASOVA
Al — Farabi Kazak Milli Universitesi

Dr. Baurcan BOTAKARAEV

Hoca Ahmet Yesevi Universitesi

www.karadenizkongresi.org

ISBN: 978-605-80174-9-8

Dr. Ahmad Sharif FAKHEER

Urdiin Devlet Universitesi

Do¢. Dr. Abbas GHAFFARI

Tebriz Universitesi

Prof. Dr. Ariz Avaz GOZALQOV

Moskova Devlet Universitesi

Dr. Ahmet GUMUS

Istanbul Aydin Universitesi

Prof. Dr. Gulzar IBRAGIMOVA

Bakii Avrasya Universitesi

Dog¢. Dr. Dilorom HAMROEVA
Ozbekistan Bilimler Akademisi

Dr. Cihandar HASANHANOGLU

Bagskent Universitesi

Dr. Bazarhan IMANGALIYEVA
K.Zhubanov Aktobe Devlet Bolge

Universitesi

Dr. Keles Nurmasuli JAYLIBAY

Kazak Devlet Kizlar Pedagoji Universitesi

Dr. Mamatkuli Jurayev
Ozbekistan Bilim Akademisi

Dr. Kalemkas KALIBAEVA

Kazak Devlet Kizlar Pedagoji Universitesi

UYGULAMALI BiLIMLER KONGRESi TAM METIN KiTABI
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Dr. Bouaraour Kamel

Ghardaia Universitesi
Dog¢. Dr. Tiiba KARAHISAR

Do¢ Dr. Mehmet KAYA

Dicle Universitesi

Prof Dr. Biilent KURTiSOGLU

Ardahan Universitesi

Doc Dr. Elif AKPINAR KULEKCI

Atatiirk Universitesi

Sonali MALHOTRA
Delhi Balbahtri Academy

Dr. Alia R. MASALIMOVA
Al — Farabi Kazak Milli Universitesi

Prof. Muntazir MEHDI
Pakistan Language Academy

Dr. Amanbay MOLDIBAEV

Taraz Devlet Pedagoji Universitesi

Dog¢. Dr. Yaprak I. OZDEMIR

Karadeniz Teknik Universitesi

Dr. Yeliz CAKIR SAHILLI

Munzur Universitesi

Dr. Ayslu B. SARSEKENOVA
Orleu Milli Kalkinma Enstitiisi

Dog. Dr. Isik SEZEN

Atatiirk Universitesi

www.karadenizkongresi.org ISBN: 978-605-80174-9-8

Prof. Dr. Sibel SILiCi

Erciyes Universitesi

Dr. Gulsat SUGAYEVA
Dosmukhamedov Atyrau Devlet

Universitesi

Dog¢. Dr. Yeliz KINDAP TEPE

Cumbhuriyet Universitesi

Dr. KA. TLEUBERGENOVA

Kazak Devlet Kizlar Pedagoji Universitesi

Dr. Cholpon TOKTOSUNOVA

Rasulbekov Kirgiz Ekonomi Universitesi

Doc. Dr. Yildirim ismail TOSUN

Sirnak Universitesi

Dr. Botagul TURGUNBAEVA
Kazak Devlet Kizlar Pedagoji Universitesi

Dr. Dinarakhan TURSUNALIEVA
Rasulbekov Kirgiz Ekonomi Universitesi

Prof. Dr. Akbar VALADBIGI
Urumiye Universitesi

Dr. Yang ZITONG
Wauhan Universitesi

Doc. Dr. Mine GOZUBUYUK TAMER
Karadeniz Teknik Universitesi

UYGULAMALI BiLIMLER KONGRESi TAM METIN KiTABI
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ICINDEKILER
KONGRE KUNYESI

BiLIM VE DANISMA KURULU
KONGRE PROGRAMI
ICINDEKILER

SOZLU SUNULMUS BILDiRI TAM METINLER

Nesar Ahmad AHMADY & Erhan Burak PANCAR
HAFIF RAYLI SISTEMIN ONDOKUZMAYIS UNiVERSITE KAMPUSUNDEKI OTOPARK {HTiYACINA
ETKISi
Sayfa 1- 12
Hilal Tulan & Ebru Vesile Ocalir
KENT ICI RAYLI SISTEMLERIN CEVRESEL ETKILERI: ANKARA CAYYOLU METROSU ORNEGI
Sayfa 13- 37
Okan Mert KATIPOGLU & Resat ACAR
GIDISLER ANALIZI KULLANILARAK EKSTREM KURAKLIK OLAYLARININ BELIRLENMESI VE
KARSILASTIRILMASI
Sayfa 38-49
Okan Mert KATIPOGLU & Resat ACAR
SAYISAL YUKSEKLIK MODELI KULLANILARAK FIRAT HAVZASININ DRENAJ AGI VE
SINIRLARININ BELIRLENMESI
Sayfa 50-63
Ali Riza Kul & Hasan Elik
VAN ILINDE YETISEN MISIR (ZEA MAYS, CORN, MALS) KOCANI TALASINDA METILEN MAVISi
ADSORPLAMA CALISMALARININ TERMODINAMIK VE IZOTERM HESAPLAMALARI
Sayfa 64- 76
Ali Riza Kul & Hasan Elik
VAN ILINDE YETISEN MISIR (ZEA MAYS, CORN, MAIS) KOCANI TALASI UZERINDEKI METILEN
MAVIiSI ADSORPSIYONUNUN KINETIK HESAPLAMALARI
Sayfa 77- 85
Serife BUYUKKOSE & Merve YAVUZ
AGIRLIKLI GRAFLARIN ZAGREB MATRISI
Sayfa 86-89
Mustafa EKICI
LINEER OLMAYAN KESIRLI MERTEBEDEN SHARMA--TASSO--OLVER DENKLEMININ
RASYONEL (G'/G)-ACILIM YONTEMIYLE COZUMU
Sayfa 90-95
Fatih KUTLUER & Kiiltigin CAVUSOGLU
THE PROTECTIVE ROLE OF GINKGO BILOBA LEAF EXTRACT AGAINST THE GENOTOXIC
EFFECTS OF DELTAMETHRIN
Sayfa 96-103
Fatih KUTLUER & Emine YALCIN
DELTAMETRININ TESVIK ETTiGi BiYOKIMYASAL TOKSIiSITEYE KARSI ARI SUTUNUN
KORUYUCU ROLU
Sayfa 104-111
Deniz KURT & Emine YALCIN
PROTECTIVE ROLE OF CELERY SEED EXTRACT AGAINST BIOCHEMICAL TOXICITY INDUCED
BY 1,4-DIOXANE
Sayfa 112-119
Deniz KURT & Kiiltigin CAVUSOGLU
THE PROTECTIVE ROLE OF LYCOPENE AGAINST 1,4-DIOXANE GENOTOXICITY
Sayfa 120128

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 ~ UYGULAMALI BiLIMLER KONGRESi TAM METIN KiTABI
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Ahmet OZLU & Dilek OZTAS & Turan BUZGAN
COK PAYDASLI SAGLIK SORUMLULUGUNU GELISTIRME ARACININ GAYRISIHHI
MUESSESELERIN ETKILERININ AZALTILMASI SURECINDE KULLANILMASI
Sayfa 129-136
Ahmet OZLU & Dilek OZTAS & Turan BUZGAN
COK PAYDASLI SAGLIK SORUMLULUGU GELISTIRME ARACININ EVDE BAKIM HiZMETLERI
SURECINDE KULLANILMASI
Sayfa 137-144
Melek ZOR & Elif Feyza TOPDAS & Memnune SENGUL
BIOSYNTHESIS, COMPOSITION AND POSITIVE HEALTH EFFECTS OF ANTHOCYANINS
Sayfa 145-151
Sayfa 63
Zafer TURKMEN & Erdem PARCAL & Emine YALCIN
PROTECTIVE ROLE OF GRAPE SEED AGAINST PHYSIOLOGICAL TOXICITY INDUCED BY
DIMETHYL SULFATE
Sayfa 152-156
Zafer TURKMEN & Erdem PARCAL & Kiiltigin CAVUSOGLU
GENOTOXICITY INDUCED BY DIMETHYL SULFATE IN ROOT TIP CELLSOF ALLIUM CEPA L.
Sayfa 157-162
Ali ACAR
DETERMINATION OF DNA DAMAGE INDUCED BY MALATHION PESTICIDE WITH COMET ASSAY
Sayfa 163-168
Ali ACAR & Kiirsad YAPAR & Emine YALCIN

THE PROTECTIVE ROLE OF HAZELNUT AGAINST FENPYROXIMATE ACARICIDE INDUCED
MICRONUCLEUS FORMATION IN MICE
Sayfa 169-175

Ali ACAR & Baran SEVEN & Emine YALCIN
EVALUATION OF DNA DAMAGE CAUSED BY IMAZALIL WITH COMET ASSAY
Sayfa 176 -181
Ali ACAR & Kiirsad YAPAR & Kiiltigin CAVUSOGLU
THE PROTECTIVE ROLE OF NETTLE AGAINST PARABEN ENCOURAGED MICRONUCLEUS
FORMATION IN THE MOUSE LEUKOCYTE AND BUCCAL MUCOSA EPITEL CELLS
Sayfal82- 189
Ali ACAR & Baran SEVEN & Kiiltigin CAVUSOGLU
DETERMINATION OF DNA DAMAGE INDUCED BY TITANIUM DIOXIDE (E171) WITH COMET
TEST
Sayfa 190-194
Kiirsad YAPAR & Kiirsad YAPAR & Ali ACAR
DETERMINATION OF ARSENIC (AS) GENOTOXICITY WITH CHROMOSOMAL DAMAGE AND
MICRONUCLEUS TESTS IN ALLIUM CEPA L.
Sayfa 195-202
Kiirsad YAPAR & Emine YALCIN & Ali ACAR
CHANGES INDUCED BY NICKEL CHLORIDE (NiCI2) IN ALLIUM CEPA ROOT TIP MERISTEM CELLS
Sayfa 203-208
Tugee KALEFETOGLU MACAR & Oksal MACAR & Kiiltigin CAVUSOGLU
PROTECTIVE ROLE OF LYCOPENE AGAINST MERISTEMATIC CELL DAMAGE INDUCED BY
COBALT(ll) NITRATE
Sayfa 209-216
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HAFIF RAYLI SISTEMIN ONDOKUZMAY IS UNIiVERSITE KAMPUSUNDEKI
OTOPARK IHTIiYACINA ETKIiSi

Nesar Ahmad AHMADY!
Ondokuz Mayis University

Erhan Burak PANCAR?
Ondokuz Mayis University

OZET

Ekonominin iyilesmesi, ara¢ firmalarinin miisterilerine kredi gibi imkanlarla 6deme kolayligi
saglamasi insanlarin ara¢ sahibi olma istegini artirmaktadir. Bunlar beraberinde otopark
problemi ve otopark alanlarmin yetersizligini getirmektedir. Gilinlimiizde {iniversitelerin
artmas1 ayni zamanda bir¢ok sehirde birden fazla {iniversite bulunmasi, {iniversitelerde
calisanlarin ulasimlarin1 kendi araglariyla saglamalar1 ister istemez iiniversitelerde park
sorununu ortaya ¢ikarmaktadir. Bu baglamda Ondokuz May1s Universitesi, Tiirkiye’nin biiyiik
tiniversitelerinden biri oldugu ve ayni zamanda biinyesinde Tip Fakiiltesi Hastanesini

bulundurdugu icin biiyiik ¢apta otopark talebini ve otopark sorununu beraberinde getirmektedir.

Ondokuz Mayis Universitesi Merkez Kurupelit Kampiisiinde bir¢ok fakiilte ve boliimlerin
bulunmasi, 6zellikle Tip Fakiiltesi Hastanesine Samsun’un il¢elerinden ve c¢evre illerden kendi
aracglar1 ile gelen hastalar ve hasta yakinlarmin olmasi, otopark sikintisini beraberlerinde
getirmektedirler. Bu da otopark talebini dogurmaktadir. Bu ¢alismada 6zellikle Ondokuz May1s
Universitesi Merkez Kurupelit Kampiisiinde Tip Fakiiltesi Hastanesinin ¢evresinde bulunan
otoparklarda yasanan park sikintilarina ve trafikte yasanan sorunlara biiytik bir pay ayrilmistir.

Bu sorunlarin ve sikintilarin dncelikle nedenleri arastirilmistir.

Ondokuz Mayis Universitesi Merkez Kurupelit Kampiisiinde hafif rayli sistem faaliyete
gecmeden Once ve gectikten sonra, Tip Fakiiltesi Hastanesinin ¢evresinde bulunan otoparklarin
yogunlugu, otoparklarda yasanan sikintilar, doluluk-bosluk oranlari arastirilmig birbirleri ile
karsilastirilmis ve son olarak ¢6zliim yollar1 i¢in yapilan gerekli ¢alismalar ve Oneriler

sunulmustur.

Anahtar Kelimeler: Otopark, Kampiis, Hafif Rayli Sistem
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THE EFFECT OF LIGHTWEIGHT RAIL SYSTEM ON THE NEED OF CAR
PARKING AT UNIVERSITY CAMPUS

Nesar Ahmad AHMADY!
Ondokuz Mayis University

Erhan Burak PANCAR?
Ondokuz Mayis University

ABSTRACT

Improvements in the economy and also financial support by the vehicle companies to their
customers, people’s desire to have a personal car increased. However this also brings the
problem of inadequacy in parking spaces. Today, almost every city have the university and
some of them have more than one. Most of the people who come to the university including
university staff wanted to come with their own vehicles. Coming to the university with personal
vehicles will create the problem of inadequate parking area, in this context Ondokuz Mayis
University Kurupelit campus because it is one of Turkey’s major universities and it has hospital
of medical faculty in its district. Ondokuz Mayis University central Kurupelit campus has a lot
of faculties which have also hospital of medical faculty. Patients come from different places
including center of the Samsun and provinces of Samsun. This much demand causes to problem
of inadequate parking area. In this study, particular attention was paid to parking problems and
traffic problems in the parking areas around the Hospital of Medical Faculty. The causes of
these problems are investigated. These causes are usage of parking area all along the day with
the staff, nonexistence of traffic signs which directs car to the parking areas and lastly
inadequacy of parking areas. Investigations are made at the field and some of the informations
are taken from staff who is responsible from parking areas. Firstly car park problems and
occupancy-vacancy rates were investigated before the starting of Ondokuz Mayis university
central Kurupelit campus’ Light-Rail system. Then car park problems and occupancy-vacancy
rates were investigated after starting of the light rail system on Kurupelit campus. These two
situations compared each other. Advices for solutions were given by comparison of these two

situations.
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Keywords: Parking, Campus, Lightweight Rail System

1. Giris

Kent i¢ci otoparklarin planlama ve yonetim uygulamalarinin incelendigi [1], Kampiis
otoparklarinda mevcut park etkinliginin arttirilmasina yonelik [2], iiniversite kampiislerinde
yasanilan otopark sorunlarmin ele alindigi [3] birtakim calismalar mevcuttur. S6z konusu
calismalara ek olarak, hafif rayli sistemin iiniversite kampiisiine girmesi durumunda, otopark
ve kampis i¢i trafik lizerine etkilerinin arastirilmasi ihtiyacit da dogmustur. Samsun’ da sehir ve
{iniversite niifusu hizl bir sekilde artmakta ve bunun sonucunda, Ondokuz May1s Universitesi Kurupelit
kampiisii biinyesindeki Tip Fakiiltesi Hastanesinde giin i¢inde nemli bir insan hareketi ve buna bagh
olarak da arag ve yaya trafigi yasanmaktadir. 2019 yili Eyliil aymna kadar, Universiteye ulasim sadece
belediyeye baglh 6zel halk otobiisleri, ring aktarmalari, minibiisler ve 6zel araclarla saglanmaktaydi. 2010
yilinda Samsun Biiytiksehir Belediyesinin girisimleriyle isletmeye alman hafif rayli system, tliniversite
kampiisiine yaklagik 2 km mesafeye kadar ulasimi saglamaktayken, 2017 yilinda baslatilan ¢alisma ile
birlikte hafif rayl sistemin mevcut hatti Kurupelit kampiisiiniin i¢ine kadar uzatilmis, 2019-2020 Egitim
ogretim yilinin gliz doneminde ise rayh sistem Kurupelit Kampiisii icerisinde faaliyete gecmistir. Bu
caligmada, kampiis i¢i otopark sorununun en fazla oldugu bolge olan Tip Fakiiltesi Hastanesi ve
cevresinde mevcut otoparklarm yogunlugu hafif rayh sistem hatti agilmadan 6nce ve sonra olmak iizere
iki farkli zaman dilimi igerisinde incelenmis, bdylece hafif rayli sistemin kampiis i¢i otopark sorununa olan

etkisi aragtirilmustir.

2. Materyal Metod

Calisma, OMU Kurupelit kampiisii Tip Fakiiltesi Hastanesi ¢evresinde bulunan kapali ve agiik
otoparklarda gergeklestirilmistir. Hafif rayl sistemin kampiiste faaliyete baslamadan once ve
sonrasinda yapilan saha ¢alismalart ve gozlemler esnasinda elde edilen bilgiler ve sayim sonuglar
calismanin verisini olugturmaktadir. Tip Fakiiltesi Hastanesinin g¢evresinde bulunan otoparklardaki
doluluk oranlart ve ara¢ sayilari, farkli giinlerde ve saatlerde sayilmis, yapilan sayim sonuglari
kaydedilmistir. Hastanenin yogun oldugu zamanlar, sabah 09.00-11.00 ve 6gleden sonra 16.00-17.00
saatleri arasi olarak tespit edilmistir. T1ip Fakiiltesi Hastanesinin ¢evresinde 2 tane kath otopark
olmak {izere, toplamda 7 adet otopark bulunmaktadir. Bunlar, Cocuk Hastanesinin kargisinda
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bulunan kath otopark, poliklinik agik otopark alani, ortak saghk ve giivenlik biriminin karsisinda bulunan
acik otopark, Heliport kath otoparki, Tip Fakiiltesi Dekanligi’ nin agik otoparki, Onkoloji Poliklinik
otoparki ve Heliport Cafe’ nin karsisinda bulunan yol kenari otoparkidir. Caligmada, s6z konusu
otoparklardan 3 tanesi doluluk oranlar hafif rayli sistem Oncesi ve sonrasi olmak iizere farkli giin ve
saatlerde incelenmis, elde edilen veriler karsilastirilmustir.

Sekil 1’ de Ondokuz Mayis Universitesi Tip Fakiiltesi Hastanesinin cevresinde bulunan otoparklar
goriilmektedir. S6z konusu otoparklar arasinda bulunan poliklinik acik otopark alani, Cocuk Hastanesi
karsisinda bulunan katli otopark, Heliport katli otopark alani igin rayli sistemin kampiis igerisinde faaliyete
girmeden 6nce ve sonra yapilan olgtimler, Sekil 2-4 de gosterilmektedir.

v

» ,‘
St
LI

® v

@

oy 3 {Universitesiilip'Fakultes: Al
: A & A Ry N , ’ i
_ S ;
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Sekil 1. Ondukuz Mayis Universitesi hastane bélgesinde bulunan agik ve katl1 otoparklar
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300 250 3 08 250 250
200 | | | 100 100 gg
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Pazartesi Sali Carsamba Persembe  Cuma | Cumartesi  Pazar
lG|r|5—01.03.2019:0?.03.2019—ogleden 495 <00 430 220 210 100 75
dnce
B GiRI5-03.04.2019-Oglenden énce 465 457 420 325 298 105 90
IG|r|§-03.10.2019:09.10.2019-ogleden 04 £07 495 365 279 100 g5
once
toplam kapasite 250 250 250 250 250 250

Sekil 2. Poliklinik agik otopark alan1 rayli sistem ve sonrasi 6gleden dncesi arag giris sayilari

505
428 , 430 415
2o 345
285 B 765 250
25 250
45
I 35|

600

500 490

4
400
300
200
100
0

(S

Pazartesi Sali Carsamba Persembe  Cuma Cumarte5| Pazar
M Giris-01.03. -0/7.03. - 08
Girig-01.03.2019-07.03.2019- 6gleden 490 495 428 325 285 50 35
sonra
M Giris-03.04.2019--09.03.2019-giris 435 435 410 415 345 285 45
M Giris-03.10. --09.10. o)
Giris-03.10.2019--09.10.2019 6gleden 505 500 430 350 265 50 45
sonra
toplam kapasite 250 250 250 250 250 250 250

Sekil 3. Poliklinik a¢ik otopark alani rayli sistem 6ncesi ve sonrasi 6gleden sonra arag giris

sayilari.

Sekil 2 ve sekil 3 tan anlasildig1 {izere en ¢ok arag girisi yapilan giinler pazartesi ve sal1 olarak
tespit edilmistir. Hafif rayli sistemi OMU Kurupelit kampiisiine faaliyete baslamast ile birlikte
tekrardan saha ¢alismasi yapilarak hastane ¢evresindeki trafik yogunlugu ve otopark dolulugu
incelenmistir. Trafik yogunlugu ve otopark dolulugu agisindan bir degisiklik olmadigi

gdzlemlenmistir.
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0 (ARANTE
Pazartesi Sali Garsamb  Persemb Cum Cumartes Pazar
a e i
B Cikis- 001.03.2019--07.03.2019-
Gikag-001.03.2019--07.03.2019 440 450 395 200 270 60 40
o0gleden 6nce
¢lkis--0.04.2019 "09 04.2019--6gleden 410 415 409 310 280 68 50
6nce
| -03.10. -09.10. -08
¢ikis-03.10 2019“09 10.2019-6gleden 496 460 420 340 245 57 50
once
toplam kapasite 250 250 250 250 250 250 250

Sekil 4. Poliklinik agik otopark alan1 rayli sistem ve sonrasi1 6gleden dnce arag ¢ikis sayilart.

600
500 500
500
o o
400 95 385
250
300 250250
200
100 8
44 45 430
0 inl il
Pazartesi Car§aamb Persemb Cumartes Pazar
M ¢1kis-01.03.2019-07.03.2019-68l
¢1kis-01.03.2019-07.03.2019-6gleden 435 500 200 . - i e
sonra
ctkis-03 Ofl 2019-09.04.2019 420 s 420 20 - i .
ogleden sonra
] -03.10. -09.10. e
¢1kis-03.10.2019-09.10.2019-6gleden 500 455 295 s - s 0
sonra
toplam kapasite 250 250 250 250 250 250 250

Sekil 5. Poliklinik acik otopark alan1 rayli sistem ve sonrasi1 6gleden sonra arag ¢ikis sayilari.

Sekil 4 ve sekil 5 tan anlasildig1 lizere en ¢ok arag ¢ikist yapilan giinler pazartesi ve sali olarak
tespit edilmistir. Hafif rayli sistemi OMU Kurupelit kampiisiine faaliyete baslamasi ile birlikte
tekrardan saha caligsmasi yapilarak hastane ¢evresindeki trafik yogunlugu ve otopark dolulugu
incelenmistir. Trafik yogunlugu ve otopark dolulugu acgisindan bir degisiklik olmadig:

gbzlemlenmistir.
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29{} 285
300 25594255 25§ 245 255 255 255 255 255
250 250 2405220 220
200 170
160
150
100 80756 | 757070
. L
0
Pazartesi Sah Cargamba Persembe Cuma | Cumartesi  Pazar
M Giris-01.03.2019-07.03.2015-
o . 290 285 270 220 185 80 75
8gleden énce
B Giris-03.04.2019-09.04.2015--
e ) 295 255 245 200 160 75 70
dgleden énce
B Giris-03.04.2019-09.10.2015-
s 1w . 250 255 240 220 170 65 70
dgleden énce
toplam kapasite 255 255 255 255 255 255 255

Sekil 6. Cocuk Hastanesi karsisinda bulunan kath otopark alani rayli sistem Oncesi ve sonrasi

Ogleden Once arag giris sayilari.

300 255 255
250 200 16 95 200 145 125
200 55 >155 125 120 125
150 251 5 12 4 15 | 70 8
]Il i il Bl s e
50 i Enil mm
Pazartesi Sali Car§amba Persembe  Cuma  Cumartesi  Pazar
M Giris-01.03.2019-07.03.2019-6gled
s ogleden 175 150 120 200 100 70 65
sonra
M Giris-03.04.2019-09.04.2019-68
Giris-03.04.2019-09.04.2019-6gleden 200 160 155 140 115 60 65
sonra
M Giris-03.10.2019-09.10.2019-6gled
s Ogleden 55 195 165 145 120 55 68
sonra
toplam kapasite 125 125 125 125 125 125 255

Sekil 6. Cocuk Hastanesi karsisinda bulunan kath otopark alani rayli sistem &ncesi ve sonrasi

Ogleden sonra arag giris sayilart.

Sekil 5 ve sekil 6 dan anlasildigi lizere en ¢ok arag girisi yapilan gilinler pazartesi ve sal1 olarak
tespit edilmistir. Hafif rayl1 sistemi OMU Kurupelit kampiisiine faaliyete baslamas: ile birlikte

tekrardan saha ¢aligmasi yapilarak hastane ¢evresindeki trafik yogunlugu ve otopark dolulugu
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incelenmigtir. Trafik yogunlugu ve otopark dolulugu agisindan bir degisiklik olmadigi

gozlemlenmistir.
300
245
250 330
215
210 185
200 185 175
170
150 25 25 25 14
100
50
000 000
0
Pazartesi Sali  Carsamba Persembe Cuma Cumartesi Pazar
H Cikis-01.03.2019-6gleden once 210 190 165 140 110 0 0
| g|k|§—03.04.2019:09.04.2019 Ogleden 210 245 185 170 120 0 0
6nce
Cikis-03.10 2019“09 10.2019-6gleden 215 230 185 175 65 0 0
once
 kapasite 125 125 125 125 125 125 125

Sekil 7. Cocuk Hastanesi karsisinda bulunan katli otopark alani rayli sistem &ncesi ve sonrasi

Ogleden Once arag cikis sayilari.

300
250
200
165
13
150 {55 125 125 125
100
50
000 000
0
Pazartesi Sali Carsamba Persembe  Cuma  Cumartesi Pazar
| -01.03. -0/.03. -
cikis 0123 2019-07.03.2019 190 165 180 137 90 0 0
o0gleden sonra
| -03.04. -09.04. -
(kis-03.04.2019-09.04.2019- 4, 240 165 125 110 0 0
O0gleden sonra
cikis 03“1“0 2019-09.10.2019 195 165 145 30 75 0 0
Ogleden sonra
M kapasite 125 125 125 125 125 125 125

Sekil 8. Cocuk Hastanesi karsisinda bulunan katli otopark alani rayli sistem &ncesi ve sonrasi

Ogleden sonra arag ¢ikis sayilari.
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Sekil 7 ve sekil 8 dan anlasildig1 lizere en ¢ok arag ¢ikist yapilan giinler pazartesi ve sali olarak
tespit edilmistir. Hafif rayl sistemi OMU Kurupelit kampiisiine faaliyete baslamasi ile birlikte
tekrardan saha caligsmasi yapilarak hastane ¢evresindeki trafik yogunlugu ve otopark dolulugu
incelenmistir. Trafik yogunlugu ve otopark dolulugu acgisindan bir degisiklik olmadig:

gbzlemlenmistir.

140
120 110
100
2 3030 83 83
20
60
37
40 3=
B I I I I I l I
o b|P b Cu t
Pazartesi Sah (;ar;aam er_s,eem Cuma miar == Pazar
-Glrlg—Ul.fJUS.2019—??.03.2019— 120 100 100 20 65 35 37
dgleden dnce
MW Girig-03.04.2019-09.04.2019-
s B 125 110 100 80 40 30 20
&gleden bnce
IG|r|503.}9.2019—?9.10.2019— 195 197 100 95 80 40 35
Ggleden dnce
kapasite 83 83 83 83 83 83 83

Sekil 9. Heliport kath otopark alani rayl: sistem 6ncesi ve sonrast 6geleden Once arag giris sayilari

100 904
30 85 83 83 83 83 7583 83 83
80
2 50 560° | o
50 40 540
? | 1l
0
Pazartesi Sali Car§amba Per§embe Cuma Cumartesi Pazar
M Giris-01.03.2019-07.03.2019-68|
Girig-01.03.2019-07.03.2019-68leden 35 50 45 35 45 25 2
sonra
M Giris-3.04.2019-09.04.2019-68led
s ogleaen 50 50 40 40 30 20 19
sonra
M Giris-03.10.2019-09.10.2019-6gled
s cgleden g9 55 60 55 75 35 25
sonra
Seri 32 83 83 83 83 83 83 83

Sekil 10. Heliport kath otopark alani rayli sistem Oncesi ve sonrast 6geleden sonra arag giris

sayilari.

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESi TAM METIN KiTABI



éﬂgBMm%

LU

15|
6
o
b

UBAK ULUSLARARASI BILIMLER AKADEMISI

2020

Sekil 9 ve sekil 10 dan anlasildig1 lizere en ¢ok arag girisi yapilan gilinler pazartesi ve sal1 olarak

tespit edilmistir.

Hafif rayl sistemi OMU Kurupelit kampiisiine faaliyete baslamas ile birlikte tekrardan saha

calismasi yapilarak hastane gevresindeki trafik yogunlugu ve otopark dolulugu incelenmistir.

Trafik yogunlugu ve otopark dolulugu agisindan bir degisiklik olmadig1 gézlemlenmistir.
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H C1kis-01.03.2019-07.03.2019-
ogleden 6nce
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55 80 85 55 45 20
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30
2518
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25
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Sekil 11. Heliport kath otopark alani rayli sistem Oncesi ve sonrasi 6geleden Once arag ¢ikis

sayilari
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Sekil 11 ve sekil 12 dan anlasildigi tizere en ¢ok arag¢ ¢ikisi yapilan giinler pazartesi ve sali
olarak tespit edilmistir. Hafif rayli sistemi OMU Kurupelit kampiisiine faaliyete baslamasi ile
birlikte tekrardan saha galismasi yapilarak hastane gevresindeki trafik yogunlugu ve otopark
dolulugu incelenmistir. Trafik yogunlugu ve otopark dolulugu agisindan bir degisiklik olmadigi

gozlemlenmistir.
3. Sonug¢

Calismada, O.M.U. Tip Fakiiltesi Hastanesinin bulundugu bdlge ve ¢evresinde bulunan trafik
yogunlugu ve otoparklarin doluluk oranlari hafifrayli sistemin kampiis i¢inde faaliyete gegmeden
Once ve sonrast i¢in incelenmistir. Saymmlar sonucunda, hastane ¢evresinde bulunan otoparklarm
cogunun sabit bir sekilde personel tarafindan kullamldigi ve otopark yogunlugunun eskisi gibi devam ettigi
tespit edilmistir. Hafif rayli sistemin OMU Kurupelit Kampiisii i¢inde ulasim saglamasi kampiisiin
genelinde trafik yiikiinii hafif bir sekilde azaltmistir. Ornegin, ring hatlar1 kampiis i¢inden kaldritmus, sehir
merkezinden gelen otobiis ve minibiis sefer sayilar azalmigtir. Trafik yogunlugunun azalmasi aym

zamanda ¢evre ve gortintii kirliliginin 6nlenmesinde 6nem arz etmektedir.

Otoparklar1 incelenen OMU merkez Kurupelit Kampiisiiniin arazi gozlemleri ve saha
calismalarinin verilerinden hareketle ve literatiirde edinilen bilgiler dogrultusunda ¢o6ziim

oOnerileri maddeler halinde sOyle siralanabilir:

e Toplu tasimaya yoneltmek i¢in belirli programlar gelistirerek otopark talebini ve
hastanenin cevresindeki giiriiltii ve goriintii kirliligini 6nleyebiliiz. OMU merkez
kampiisiinde kendi araglariyla gelen personellere c¢esitli indirimler ve programlar
yardimryla toplu tagimayz tercih etmeleri saglanabilir. Ozellikle hastane personellerinin
hafif rayli sistemini kullanmalar1 i¢in indirimli kartlarinin hastane veya rektorliik
tarafindan saglandig1 takdirde personelin rayli sistemin kullanilmasma tesvik
edilebilecegi diisiiniilmektedir. Boylece personelin kullanmakta oldugu otoparklarin bir
kismin1 da kampiise gelen araglara ayirabiliriz. Ayn1 zamanda haftada bir ya da birkag
glin ticretsiz ulasim hakki saglanmasi ve ticretsiz yemek fisleri verilmekle personeller
toplu tasimaya yonlendirebilir.

e OMU Tip Fakiiltesi Hastanesinin ¢evresinde bulunan otoparklarin bircok kismin1 idari

personel tarafindan sabit bir sekilde kullamildigi tespit edilmistir. Tip Fakiiltesi
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Hastanesine sehir i¢inden veya sehir disindan gelen araglar i¢in park edilecek yer
olmayinca park yasagi olan yerlere park edilmektedir. Bu nedenle idari personele Tip
Fakiiltesi Hastanesine yakin OMU Kurupelit Kampiisiiniin ¢ikisinda bulunan bir yerin
ayrilarak sabah hastaneye gelirken araglarimi park edip hastaneye kadar hafif rayl
sistemini kullanmalar1 onerilir. Sonrasmnda personelin kullandigi otoparklarm bir kisminmn
hastaneye gelen araglara ayrilmasiyla hastane ¢evresinde bulunan trafik yogunlugunu ve goriintii
kirliliginin azalmasi dngoriilmektedir.

e Giiniin kalabalik olan saatlerinde oOzellikle zirve saatlerde kampiise gelen araglar
otoparklarin giris kapilarina geldikleri zaman otoparkin doluluk ve bos oran1 hakkinda
bilgilendirme sisteminin elektronik olarak kurulmasi veya internet {izerinden
otoparklarin doluluk oranlarint ve dolu oldugu zaman park yeri bos olan otoparklara
yonlendirme sistemlerinin kurulmasimnin faydali olacagi diistintilmektedir. Eger bu
sistemlerin kurulmasi1 miimkiin degilse en azindan otoparklara yonlendirecek ve yasak

olan yerlere park etmelerine engel olacak personel istihdam edilmesi de faydali olabilir.
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OZET

Iklim degisikligi agisindan en 6nemli etken olan karbondioksit gazinin atmosfere saliminda
ulagim sektdriiniin pay1 diinya genelinde %24, tiikketilen enerjideki pay1 ise %36 olup bu payda
siirekli bir artis s6z konusudur. Tiirkiye’de kent i¢i ulasimin yaklasik %901 karayolundan
saglanmakta olup lastik tekerlekli araglarin kullanimindaki bu hizli artis birgok sorunu da
beraberinde getirmistir. Yolculuk talebinde artis yasanan alanlara yeni yollar yapilmasi tagit
trafigini arttirmakta, yolculuk siireleri uzamakta, dur-kalk nedeniyle CO. salimi ve enerji
tiiketimi daha da artmaktadir. Bu problemi ¢d6zmek i¢in yeni yollar, katli kavsaklar yapilmakta
olup tekrar ayni sorunlar yasanmakta, ayni ¢éziimler uygulanarak bu durum bir kisir dongii

halini almaktadir.

Iklim degisikligini tetikleyen ulasim kaynakli sera gazi emisyonlarini azaltmaya yonelik olarak
bir¢ok iilkede ulasim politikalar1 gelistirilmektedir. Pek ¢ok diinya kentinde motorlu araglarin
yogun kullanimmin yol a¢tigi sorunlarin giderilerek, siirdiiriilebilir ulasim altyapist
olusturulabilmesi i¢in ugras verilmektedir. Ozellikle toplu tasimda yenilenebilir ve temiz enerji
segeneklerinin yayginlastirilmasi i¢in, enerji verimliligi, hava kalitesi ve tagima kapasitesi

acisindan en uygun toplu tasim modu olan kent igi rayli sistemlere 6ncelik verilmektedir.

Bu calismada kent ici rayl sistemin gevresel etkisini analiz etmek amaciyla yolculuk tiirel
dagilimi, CO2 emisyonu ve enerji tiiketimi unsurlari iizerinden bir metodoloji gelistirilmistir.

Metodoloji; Cayyolu Bolgesi’ne hizmet veren otomobil, EGO otobiisii ve Ankara Metrosu
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(M2)’na uygulanmigtir. Bulgularin sonucuna goére metro kullaniminin 6nce ve sonrasinda kent

ici rayli sistemin ¢evre kalitesi ve enerji tiikketimine etkileri belirlenmistir.

Son yillarda otomobil sahipligindeki hizl1 artis Ankara’nin; Eskisehir Yolu ve Istanbul Yolu
aksinda gelismesini etkilemis, bati1 aksinda artan yatirimlarla bu bolge iist gelir gruplarinin
oncelikli tercih ettigi mekanlardan biri haline gelmistir. Bu mekanlardan biri olan Cayyolu
Bolgesi’nde 2018 y1l1 1000 kisiye diisen otomobil sayis1 620, Ankara’da ise bu rakam 262’dir.
Ulasim kaynakli ¢evre kirliliginde en 6nemli etken olan 6zel ara¢ bagimliliginin Cayyolu
Bolgesi’nde bu derece yiliksek olmasi, bolgenin bu calismada se¢ilmesindeki en Onemli

etkendir.

Calismada, 2014 yilinda Ankara Metrosu (M2)’nun; hizmete acilmasi ve bolgeye hizmet veren
EGO otobiisleri ile entegrasyonunun saglanmasinin lastik tekerlekli ulasim tiirleri kaynakl
cevresel zararlarin Oniline gectigi elde edilen bulgularla saptannustir. Bu bulgular
dogrultusunda; ulasim kaynakli ¢evresel zararlarin Oniine gegilebilmesi igin rayli sistem

kullanimin1 arttiric1 ¢6ziim Onerileri sunulmustur.

Anahtar Kelimeler: Otomobil bagimliligi, Kent i¢i rayli sistem, CO> salim1, Enerji tiiketimi,
Ankara Metrosu (M2).

1. GIRIS

Kiiltiirel, sosyal veya daha 6nemlisi teknolojik gelismelerden dolay1, sanayi devriminden sonra
hizl bir sekilde artan yogun niifusla birlikte kentler de hizli bir sekilde biiylimeye baslamistir.
Ozellikle bu dénemde gelismekte olan iilkelerde ¢arpik ve plansiz kentlesmenin sonucunda
sehirlerdeki ulagim en biiyiik sorunlardan biri olarak ortaya ¢ikmustir [1]. Artan ulagim talebi
motorizasyon ve trafik sikigikhigi gibi olumsuzluklart da beraberinde getirmistir. Bunun
sonucunda, ulastirma sektorii ¢evresel problemlerle daha da baglantili hale gelmistir. Ulasimin
cevresel boyutlar incelendiginde bir¢ok degisken 6n plana ¢ikmaktadir. Bunlarin en 6nemlilert,
iklim degisikligi, hava kalitesi, giiriiltii kirliligi, su kalitesi, toprak kalitesi, biyocesitlilik ve
arazi kullanimidir. Ozellikle iklim degisikligi ve hava kalitesi baz alindiginda ulasim kaynakli
her yil atmosfere birka¢ milyon ton gaz yayilmaktadir. Bunlarin iginde; karbondioksit (CO2),
kursun (Pb), karbonmonoksit (CO), metan, azot oksit, nitr6z oksit, kloro-flor karbon, benzen,

ucucu bilesenler, ¢inko, krom, bakir, kadmiyum gibi agir metaller ve kiil ve toz gibi partikiil
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maddeler bulunmaktadir. Ozellikle nitréz oksit basta olmak iizere bu gazlardan bazilar: ozon
tabakasini tiiketen en biiyiik etkenlerdendir. Dolayisiyla bu durum iklim degisikligini de

beraberinde getirdigi i¢in ulasim sistemleri bu degisiklikte bizzat rol oynamaktadir [2].

2014 yilinda 77 695 904 kisi olan Tiirkiye niifusu, 2018 sonu itibariyle yaklasik %6’lik artigla
82 003 882 kisiye; 2014 yilinda 9 857 915 adet olan otomobil sayisi, 2018 yilinda %26’k
artisla 12 398 190 adete ulasmistir [3]. Bu verilere bakildiginda; otomobil sayisindaki artisin,

niifus artisinin 4 katindan daha fazla oldugu goriilmektedir.

Tiirkiye’de 2014 yilinda toplam sera gazi emisyonu yaklasik 458 000 ton olup bunun %16’s1
ulagim sektorii kaynakliyken; 2017 yilinda toplam sera gazi emisyonu %15’1ik artigla yaklasik
526 000 milyon tona ulagsmis olup bu oranin; 2014°te oldugu gibi ayn1 sekilde, %16’s1 ulasim
sektorii kaynaklidir [4]. Bu oranlar Tiirkiye’de ulagim sektoriiniin; kiiresel iklim degisikligine

etkisinde dogrudan rolii bulundugunu gostermektedir [2].

Giinimiizde gelismis ya da gelismemis olsun pek ¢ok diinya tilkesinin karsi karsiya kaldigi hizli
niifus artisi, yogun kentlesme, kentsel yayilma, hava kirliligi, kaynaklarin hizla tilkenmesi ve
artan enerji talebi; sirdirtlebilir ulasim politikalarinin, 6nde gelen uygulama araglari haline
gelmesine neden olmustur. Bu cergevede; kent i¢i rayli ulasim sistemleri, yolcu tasima
kapasiteleri, diisiikk isletme maliyetleri, iz basina diisen tasit sayisinin azhig ile trafik
yogunlugunu azaltmasi, enerji etkinligi, cevre dostu olmalar1 ve kaza riskinin diisiik olmas1 gibi
ozellikleri ile bugiin diinya kentlerinin siirdiiriilebilir ulasim politikalar1 kapsaminda siklikla

tercih ettigi sistemler haline gelmistir [5].

Bu calismada; yolculuk tiirel dagilimdaki degisimlerin emisyon salimi ve enerji tiikketimine
etkilerinin belirlenerek ulasim tiirleri i¢inde kent i¢i rayli sistemin yeri ve gevresel etkilerinin

ortaya konulmasi amaglanmaktadir.

Calismanin bundan sonraki boliimii su sekilde organize edilmistir: Cayyolu Bolgesi’ne hizmet
veren kent i¢i ulasim modlart yolculuk sayilari, yolculuk siiresi, doluluk orani ve tasima
kapasitesi yoniinden karsilastirilmig, 2014 ve 2018 yillar1 igin belirlenen yolculuk tiirel
dagilimima gore, metro kullanimi 6ncesi ve sonrasina yonelik salim ve enerji kiyaslamasi
yapilmistir. Elde edilen bulgular neticesinde toplu tasim kullaniminin 6nemi vurgulanarak,

iyilestirme Onerileri sunulmustur.
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2. CALISMA ALANI

Caligsma alani1 olarak belirlenen Cayyolu Bolgesi; Mutlukent, Konutkent, Koru, Prof. Dr. Ahmet
Taner Kislali, Umit, Yasamkent, Alacaatli, Cayyolu ve Dodurga mahallelerini igine alan,

Cankaya il¢esine bagli yaklasik 7 850 hektarlik bir alandir [6].

Cayyolu Bolgesi’nin 2014 yil1 niifusu 119 582 kisi, 2018 yil1 niifusu ise %17,5’luk artigla 140
499 kisiye ¢ikmistir. 2018 yili itibariyle bolgede en diislik niifusa sahip mahalle Cayyolu, en
yiiksek niifusa sahip mahalle Alacaatli’dir (Tablo 1).

Tablo 1 Cayyolu Bolgesi’nde bulunan mahallelerin niifus biiytikliikleri [3]

Mabhalleler 2014 2015 2016 2017 2018
Alacaath 14794 17 557 20 787 25 603 30 313
Cayyolu 5422 5524 5431 5392 5544
Dodurga 8 347 8 691 8 963 9163 9521
Konutkent 7422 7 506 7 826 8191 8101
Koru 14 670 14 893 14 879 14 805 14 578
Mutlukent 17 267 17671 18 020 18 420 18 392
Prof. Dr. Ahmet Taner Kislali 19518 19 875 19 529 19 421 19 125
Umit 13 599 13 808 13 691 13751 13998
Yasamkent 18 543 19 491 23571 20 796 20 927
Toplam 119582 | 125016 | 132697 | 135542 | 140499

Ankara ili 2014 yili ntifusu 5 150 072, 2018 yil1 niifusu 5 503 985; Cayyolu Bolgesi 2014 yili
niifusu 119 582, 2018 yili niifusu 140 499°dur. 4 yil icinde Ankara niifusunda %6,9’luk,
Cayyolu Bolgesi niifusunda ise %17,5’lik bir artis yasandigi goriilmektedir [3]. Bu durum;
Cayyolu Bolgesi’nin niifus artisindan daha hizli artan bir arach yolculuk talebiyle kars1 karsiya

kalinmasina neden olmustur.

Eskisehir Yolu aksinda bulunan kamu kurumlari, tiniversiteler, konut alanlar1 nedeniyle artan
trafik yogunluguna Cayyolu Bolgesi yolcularinin eklenmesi; Eskisehir Yolu’nda ciddi trafik
problemleri yasanmasina sebep olmaktadir [7]. Bu trafik problemi; hem toplu tasim
hizmetlerinde yasanan entegrasyon, verimlilik ve uzun yolculuk siireleri gibi sorunlardan hem

de gelir durumu yiiksek niifusun 6zel ara¢ kullanimi konusundaki tercihinden kaynaklanmistir.
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Trafige ¢ikan motorlu arag sayisi, yolculuk mesafesi ve yolculuk siirelerindeki artis nedeniyle

de ulasim kaynakli ¢evresel kirlilik siirekli artis gostermektedir.
2.1. Cayyolu Bolgesine Hizmet Veren Toplu Tasima Sistemleri

Bu béliimde Kizilay-Cayyolu hatt1 {izerindeki toplu tasima sistemlerinden Ankara Metrosu
(M2) ve EGO otobiisleri ele alinacaktir. Bu tiirlerin yolcu sayilari, glizergahlari, entegrasyondan

onceki ve sonraki verileriyle birlikte degerlendirilecektir.

Ankara Metrosu (M2) ile EGO otobiisleri arasinda Agustos 2014 tarihinde yapilan entegrasyon
ile Ankara Metrosu (M2), Kizilay-Cayyolu giizergahinda ana hat, EGO otobiisleri ise besleme

hat olarak diizenlenmistir [8].
2.1.1. Ankara Metrosu (M2)

Eskisehir Yolu’ndaki trafigi azaltmak, ulasim talebini karsilamak ve yolculuk siirelerini
azaltmak i¢in Ankara Metrosu’nun 2.asamasi olan Kizilay-Cayyolu Metro Hatt1 13 Mart 2014
tarihinde hizmete agilmig olup; 11 istasyondan olusmaktadir. Bu istasyonlar; Kizilay,
Necatibey, Milli Kiitiiphane, S6giitozii, MTA, ODTU, Bilkent, Tarim Bakanhgi, Beytepe,
Umitkdy, Cayyolu ve Koru’dur (Harita 1).
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Harita 1 Ankara Metrosu (M2) Klzllay-(;ayyolu hatti duraklari ve 2038 yil1 6neri metro hatlar
[9]

Kizilay-Cayyolu Metro Hatt1 giizergah1 boyunca kamu kurumlari, {iniversiteler, aligveris
merkezleri, hastaneler gibi yolcu arz ve talebinin yiiksek oldugu kentsel alanlar bulunmaktadir.
Bu nedenle pik saatler disinda da yolcu potansiyelinin yliksek oldugu bir hattir. Yolcu sayisinin
en fazla oldugu istasyonun Koru, en az oldugu istasyonun Necatibey oldugu goriilmektedir
(Tablo 2). Kasim 2014 tarihindeki yolcu sayilarinin Mart 2014 tarihindeki yolcu sayilarina gére
belirgin artis olmasindaki en 6nemli sebep Agustos 2014 tarihinde Ankara Metrosu (M2) ile
Cayyolu-Kizilay hattinda servis yapan ve Eskisehir Yolu iizerinde ayn1 giizergahi takip eden

EGO otobiisleri ile arasinda entegrasyon yapilmis olmasidir [6].

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BiLIMLER KONGRESiI TAM METIN KiTABI



és}.,\ BiLiMg g,

uLus;,

UBAK ULUSLARARASI BILIMLER AKADEMISI

2020

Tablo 2 Ankara Metrosu (M2) istasyon bazinda binen giinliik yolcu sayisi [8,10]

istasyon Entegrasyon Oncesi Entegrasyon sonrast
26.03.2014 20.11.2014 23.02.2015 14.11.2018

Necatibey 832 1710 1736 2 456
Milli Kiitiiphane 3102 7711 7444 9417
Sogitozi 1952 7471 8635 10 442
MTA 1706 4276 3891 4725
ODTU 2879 6321 5909 7191
Bilkent 1313 4738 5196 7542
Danistay 137 1797 1975 4156
Beytepe 1341 11 254 10 659 12 051
Umitkdy 940 12 307 11 938 10 292
Cayyolu 1541 3003 3175 4693
Koru 1794 12 769 12 683 18 911
Toplam 17 537 73 357 73 241 91 876

Ankara Metrosu (M2) 16 590 metre uzunlugunda ve 11 istasyondan olusmakta olup Kizilay-
Cayyolu hatti arasindaki yolculuk siiresini 25 dakikaya indirmektedir (Tablo 3).

Tablo 3 Ankara Metrosu (M2) sistem ve teknik 6zellikleri [8]

Hat uzunlugu 16 590 metre
Istasyon sayis1 11

Ticari hiz 38 km/saat
Maksimum hiz 80 km/saat
Giinliik ¢aligma siiresi 18 saat
Minimum dizi aralig 90 saniye

Arag kapasitesi (6 kisi/m2) 275 yolcu (64 oturan)
Dizideki arag sayisi 6 adet

Arag filosu

144 arag (24 adet 6’11 dizi)

Doruk stiresi

(Sabah: 7-9 aksam: 17-19) 2+2 saat

Enerji

750 VDC 3. ray

Uygulanabilir kapasite

70.000 yolcu/saat yon

13.03.2014
25 dakika

Isletmeye alinis tarihi

Kizilay-Cayyolu ulagim siiresi

Ankara Metrosu (M2) hatti; Mart 2014 yilinda hizmete acildig1 i¢cin ve Agustos 2014 tarihinde
EGO otobiisleriyle entegrasyonu saglandigi i¢in 2014 y1l1 taginan yolcu sayis1 diger yillara gore
daha azdir (Tablo 4).
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Tablo 4 Ankara Metrosu (M2) iliskin sayisal veriler [8]

Yillar Yolcu sayist (kisi) Harc?lr(]svnh;a nerji Yapilan sefer (tur) Yaplle(l}rllﬂl;ﬂ((;metre
2014 8 781618 * 25381 842 141
2015 19 602 841 17 150 242 45 357 1504 945
2016 20111 158 18 875 419 47 882 1588 724
2017 27 409 693 24 294 568 42 432 1407 893
2018 29431773 23 231 958 44 884 1454 242

*Enerji tiiketimi M1 verilerine dahil edilmistir.

Ankara Metrosu (M2) nun Cayyolu Bolgesi i¢inde bulunan istasyonlar1; Umitkdy, Cayyolu ve
Koru Istasyonlaridir. Umitkdy ve Koru istasyonlari aktarma alanlari oldugu igin besleme
hatlarla hem Cayyolu Bolgesi’ne hem Etimesgut, Sincan gibi bazi bolgelere yolcu tasimaktadir.
Cayyolu Istasyonu’nda ise diger 2 istasyon gibi bolge disina hizmet veren ring sistemi
bulunmamaktadir. Bu yiizden Cayyolu Istasyonu’nda inen yolcularin gelis amacinin Cayyolu
Bolgesi ile alakalr oldugu sdylenebilir. 2014 yil1 entegrasyon sonrasi taginan yolcu sayisinin,

entegrasyon Oncesine gore yaklasik 6 kat arttig1 goriilmektedir (Tablo 5).

Tablo 5 Ankara Metrosu (M2) nun Cayyolu Bélgesi’nde bulunan istasyonlar bazinda binen
giinliik yolcu sayisi [6,8,10]

. Ent't.agrasyon Entegrasyon sonrast
Istasyon e

26.03.2014 20.11.2014 23.02.2015 14.11.2018
Umitkdy 940 12 307 11 938 10 292
Cayyolu 1541 3003 3175 4 693
Koru 1794 12 769 12 683 18 911
Toplam 4275 28 079 27 796 33 896

2.1.2. EGO otobiisleri

Ankara Metrosu (M2) ile EGO otobiisleri arasinda yapilan entegrasyondan 6nce Cayyolu
hareket noktasindan Kizilay istikametinde 7 EGO otobiis hatt1 hizmet vermekteydi. Bu hatlar
Cayyolu Bolgesi’nde farkli giizergahlar takip ederek Eskisehir Yolu’na ¢ikmakta ve buradan
Kizilay’a ayni1 gilizergahta seyretmekteydiler. Bu hatlar; 165,122,127,126,119,123 ve 174
numarali EGO otobiisleridir [6].

Ankara Metrosu (M2)’nun hizmete girmesiyle birlikte, Cayyolu-Kizilay gilizergahinda sefer
yapan EGO otobiis hatlarindaki yolcu degisimleri Tablo 6’da gosterilmistir. Cayyolu

Bolgesi’nde yer alan 3 metro istasyonuna yakin bolgelere hizmet veren hatlarda (119, 122 nolu
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hatlar) giinlik yolcu sayilarinda azalma oldugu, bu yolcularin metroyu tercih ettikleri;
istasyonlara uzak mesafede bulunan bolgelere hizmet veren otobiis hatlarinda ise gilinliik tasinan
yolcu sayisinda ciddi bir degisme olmadigi, bu bolgelerde oturan vatandaslarin, Eskisehir Yolu

iizerindeki yogun trafige ragmen EGO otobiislerini veya 6zel araglarini tercih ettikleri

goriilmektedir [6].
Tablo 6 Kizilay-Cayyolu hattt EGO otobiisleri giinliik yolcu sayilari karsilagtirmasi [6]
Yolcu Sayisi

Hat Numaras 26.02.2014* 23.03.2014**
119 3041 2097
122 2 765 1845
123 3991 3408
126 2 364 2 085
127 366 388
165 3 864 3603
174 3218 3113
Toplam 19 609 16 539

* Ankara metrosu (M2)’nun hizmette olmadig: tarih.
** Ankara metrosu (M2)’nun hizmette oldugu tarih.

Agustos 2014 tarihinde Ankara Metrosu (M2) ile Cayyolu-Kizilay hattinda servis yapan ve
Eskisehir Yolu tizerinde ayn1 giizergahi takip eden EGO otobiisleri ile arasinda, EGO Genel
Miidiirliigii tarafindan entegrasyon yapilmaistir. Bu entegrasyon ile EGO otobiislerinin Kizilay
seferleri iptal edilmis ve EGO otobiis hatlar1 Cayyolu Bolgesi sinirlart igerisinde, Ankara
Metrosu (M2)’'nun besleme hatti olarak, Ankara Metrosu (M2) ise ana hat olarak
diizenlenmistir. Toplam 12 adet olan otobiis besleme hatlar1; 570, 570-1, 576, 586, 590,592,
592-1, 593, 596, 598, 598-1 ve 602-6 numaral hatlar olup bunlardan 602-6 Kizilay-Cayyolu
hattinda dogrudan sefer yapan tek otobiis olup yalnizca 00.00-04.00 saatlerinde gece seferi

olarak hizmet vermektedir [8,10].

Cayyolu Bolgesi’ne hizmet veren otobiis ring hatlarinda 14.11.2018 tarihinde tasinan yolcu
sayilar1 Tablo 7°de gosterilmistir. 1 giinde 12 EGO otobiisii hattinda 14 912 yolcu tasindigi

goriilmektedir.
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Tablo 7 Cayyolu Bolgesi’ne hizmet veren otobiis hatlarina iligkin 2018 yilina ait veriler [8,10]

Hat Hat Hat Is giinii Giinliik
numarast Hat ad1 tiirii Junlus sefer yolcu
! Y UAMUEY | qavist | (14.11.2018)
570 Umitkdy Metro Istasyonu- | poy | 7797 42 2 059
Umitkdy
Umitkdy Metro Istasyonu-
570-1 Umit Mahallesi-S.Saltoglu | EGO 11 402 8 475
Bulvari
Koru Metro Istasyonu-
576 Veniiskent-Yasamkent- EGO 23 364 14 366
Umit Mahallesi
Koru Metro istasyonu-Oyak
586 4-Park Caddesi-Alacaatli | EGO 27 807 18 1 005
Mabhallesi
590 KQetro Istasyonu= | e ey |55 086 55 4150
Yasamkent
Koru Metro Istasyonu-
592 Yildiz 88 EGO 19611 31 2124
Koru Metro Istasyonu-
Konutkent-Y.Baris.Sitesi-
592-1 Beyler Caddesi-Kanuni ESQ AL e 212
Sultan Siileyman Bulvari
Koru Metro Istasyonu-
503 Konutkent-Beyler Caddesi- | poqy | 95589 29 1785
Kanuni Sultan Siileyman
Bulvar
Koru Metro Istasyonu-Koza
596 Evleri-Tiirkkonut EGO 19481 15 972
508 Koru Metro Istasyonu- | g | 19359 27 1458
Tiirkkonut
Koru Metro Istasyonu-
598-1 Tiirkkonut-Dodurga Mah. EGO 23 068 4 293
) Sthhiye-Kizilay-Beytepe-
602-6 Cayyolu-Yasamkent EGO 56 100 5 13
Toplam 280 448 259 14 912

2.1.3. Aktarma Merkezleri

Ankara Metrosu (M2)’nun Cayyolu Bolgesi’ne hizmet veren 3 istasyonundan Umitkdy

Istasyonu ile Koru Istasyonu aktarma merkezleri olarak belirlenmistir.

Umitkdy Istasyonu; Ostim, Sincan, Polatl, Etimesgut, Eryaman ve Yenikent ring otobiislerinin

aktarma noktasi olarak belirlenmis olup; bu istasyondan Cayyolu Bolgesi’ne 2 hat olmak {izere
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toplam 20 otobiis hattina aktarma yapilmaktadir. Umitkdy Metro Istasyonu’ndan aktarma yapan

yolcu sayilar1 Tablo 8’de gosterilmistir.

Tablo 8 Umitkdy Istasyonu’nda aktarma yapan yolcu sayisi [8,10]

Hat numarasi | Varacagi nokta | Aktarma yapan yolcu sayisi
Cayyolu Bolgesi i¢i
570 Umitkdy 348
570-1 Umit Mahallesi 105
Ara toplam 453
Cayyolu Bolgesi dist
236 Ostim 170
507 Sincan 912
507-1 Sincan 152
507-2 Sincan 19
509 Sincan 1
511 Sincan 662
517 Sincan 435
521 Sincan 493
524 Polath 688
528 Polath 51
530 Etimesgut 255
530-2 Etimesgut 240
532 Etimesgut 464
538 Etimesgut 293
541 Eryaman 669
541-2 Eryaman 165
545 Eryaman 163
573 Yenikent 293
Ara toplam 6 125
Besleme hatlar disindaki aktarmalar 3395
Toplam aktarma yapan yolcu sayisi 9973
Umitkdy Metro Istasyonu yolcu sayis1 10 292

Koru Istasyonu; Ankara Metrosu (M2) nun ugradig: son istasyon ve ayni zamanda ilk hareket
noktasidir. Bu istasyondan Cayyolu Bolgesi’ne 10 hat olmak iizere toplam 24 otobiis hattina
aktarma yapilmaktadir. Koru Metro Istasyonu’ndan aktarma yapan yolcu sayilar1 Tablo 9°da

gosterilmistir.
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Tablo 9 Koru Istasyonu’na aktarma yapan yolcu sayis1 [8,10]

Hat numarasi | Varacagi nokta Aktarma yapan yolcu sayis1
Cayyolu Bolgesi i¢i
576 Umit Mahallesi 87
586 Alacaatli Mahallesi 234
590 Yasamkent 841
592 Alacaatli Mahallesi 500
592-1 Alacaatli Mahallesi 14
593 Alacaatli Mahallesi 473
596 Tiirkkonut 203
597 Baglica Mahallesi 893
598 Tiirkkonut 352
598-1 Dodurga Mabhallesi 73
Ara toplam 3670
Cayyolu Bolgesi dist
512 Sincan 803
534 Etimesgut 80
537 Etimesgut 766
566 Sincan 584
567 Etimesgut 171
581 Temelli 24
582 Etimesgut 11
583 Ballikuyumcu 7
584 Incek 552
588 Yapracik 22
589 Turkuaz 791
591 Temelli 112
594 Yapracik 918
595 Yapracik 938
Ara toplam 5779
Besleme hatlar digindaki aktarmalar 4576
Toplam aktarma yapan yolcu sayisi 14 025
Koru Istasyonu yolcu sayisi 18 911
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3. METODOLOJi

Calisma alaninda rayli sistem kullaniminin ¢evresel etkisini degerlendirmek amaciyla 3 analiz

gergeklestirilmistir;

e Tiirel Dagilim: 9 mahalleden olusan Cayyolu Bolgesi’nin Ankara Metrosu (M2)
hizmete agilmadan dnce (2014) ve sonra (2018 yolculuk tiirel dagiliminin (otomobil,

EGO otobiisii ve metro) belirlenmesi

e CO2 Salimi: Ulagim tiirlerinin 1 km’de agiga ¢ikardigi salim, 1 is giiniinde araglarin

iirettikleri ve yolcu basina diigen CO2 salimlarinin belirlenmesi

e Enerji Tiiketimi: Ulasim tiirlerinin yakit cinsi, tasinan yolcu sayisit ve yaptiklari

kilometreye gore enerji tikketimlerinin belirlenmesi
seklindedir.

Cayyolu Bolgesi 6zelinde kent igi ulagim tiirlerinin tiirel dagilim, CO2 emisyonu ve enerji

tiikketiminin belirlenmesi ve karsilastirilabilir olmasi i¢in bazi kabuller yapilmugtir:

1. Cayyolu Bolgesi’nin yolculuk tiirel dagilimini belirlemek i¢in otomobil, EGO otobiisii
ve Ankara Metrosu (M2) ulasim tiirleri disindaki 602-6 nolu gece hatti, dolmus, taksi ve yayalar

thmal edilmistir.

2. Cayyolu Bolgesi i¢in 1000 kisiye diisen otomobil sayist yillik artisini belirlemek igin
Ankara’da 2004-2018 yillar1 arasinda 1000 kisiye diisen otomobil sayisinin yillik artig oram

baz alinmustir.

3. Cayyolu Bolgesi’nden hareket eden otomobillerin Kizilay-Cayyolu hattinda 1 is
giintinde 1 gidig-gelis yaptig1 kabul edilmistir.

4. Otomobilin CO2 salimi hesabinda yakait tiirii dizel olan ve en ¢ok kullanilan 14 otomobil
markasinin ortalama CO2 degeri hesaplanmistir. Bu hesaba gore; 2014 yili i¢in 151 gram/km,

2018 yili igin 135 gram/km kabul edilmistir [11,12].

5. Enerji tiiketim degeri olarak; otomobil 3,6 MJ/arag-km, EGO otobiisii 21,5 MJ/ara¢-km,
Ankara Metrosu (M2) 56,196 MJ/arag-km kabul edilmistir [13,14].
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6. Cayyolu Bolgesinde 2014 ve 2018 yillart i¢in otomobil doluluk orani 1,2 kabul

edilmistir.

7. 5. Bolgeye hizmet veren otobiislerin ¢ogunlugunun yakit tiirii dogalgaz oldugu igin,

diger otobiislerin CO2 degerleri ihmal edilmistir.
8. Otomobillerin ortalama 37,2 km mesafe yaptig1 kabul edilmistir.

9. 2014 yili i¢cin Ego otobiislerinin ortalama 52,3 km, 2018 yil1 icin EGO otobiislerinin

ortalama 19,7 km mesafe yaptig1 kabul edilmistir.

2014 ve 2018 yilina ait Cayyolu Bdlgesi’ndeki otomobil sahipligi, bir is gilinlinde trafige ¢ikan
otomobil sayisi ve doluluk oranint belirlemek i¢in bir anket ¢alismasinin sonuglarindan
yararlamlmistir! [15]. Ankara kent biitiiniinde 2004 yilindan 2018 yilina kadar otomobil
sahipligindeki degisim oran1 kullanilarak, Cayyolu Bolgesi 6zelinde otomobil kullanim verileri

elde edilmistir.

2004 yilinda Koru Sitesi’nde yapilan anket ¢alismasina gore (Tablo 10);

. 628 kisinin 251 otomobili oldugu belirlenmistir,

. 251 otomobilin 208’1 her is giinii trafige ¢ikmaktadir,

. 208 otomobilin 46’sinda 2 kisi, kalan 162’sinde 1 kisi yolculuk yapmaktadir.

Tablo 10 2004 yilina ait Koru Sitesi otomobil verileri [15]

Anket uygulanan niifus 628
Ozel otomobil sahipligi 251
1000 kisiye diisen 6zel arag 399
Otomobil sahibi olan kisi sayisi 251
Otomobil sahibi olan ve her giin yolculuk yapan 208
kisi sayist

Otomobil yolcusu (1. kisi) 162
Otomobil yolcusu (2. kisi) 46
Ozel aragla yolculuk yapan kisi say1s1 toplam1 254

12004 yilinda Koru Sitesi’nde otomobil sahipligi lizerine 628 kisiye anket yapilmistir. Yapilan calismada
Ankara’da 1000 kisiye diigen otomobil 165 iken, Cayyolu Bolgesi’'nde 1000 kisiye diisen otomobil sayist 399
oldugu belirlenmis ve sosyo-ekonomik gelir durumu yiiksekligi ve otomobil kullanimi arasindaki iligki ortaya
konulmustur.
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Ankara’da 2004 yilindan 2018 yilina kadar 1000 kisiye diisen otomobil sahipligi Sekil 1°de

gosterilmistir.

Sekil 1 Ankara’da yillara gore 1000 kisiye diisen otomobil sayis1 [3]

300

250

50

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
=@—Ankara 165 172 179 184 183 191 194 202 209 217 223 230 243 253 262

Ankara’da 2004 yilindan 2018 yilina kadar 1000 kisiye diisen otomobil sahipliginin yillik artig

orani Sekil 2°de gosterilmistir.

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BiLIMLER KONGRESiI TAM METIN KiTABI



(13

5|

; és}.,\ BiLiH;ePﬂ%
3 ‘ UBAK ULUSLARARASI BILIMLER AKADEMISi

Sekil 2 2004-2018 yillart arasinda Ankara’da 1000 kisiye diisen otomobil sayisinin degisim
orani (%) [3]
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Cayyolu Bolgesi’'nde 2014 ve 2018 yillarina ait otomobil verilerini hesaplamak i¢in, bu yillarda
1000 kisiye diisen otomobil sayisinin belirlenmesi gerekmektedir. Bunun i¢in; Ankara’da 1000
kisiye diisen otomobil sayilarinin (2004-2018) yillik artisi, 2004 yili Cayyolu Bolgesi 1000
kisiye diisen otomobil sayisina uygulanarak her bir yil i¢in Cayyolu Bolgesi’nde 1000 kisiye

diisen otomobil sayis1 hesaplanmistir (Sekil 3).
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Sekil 3 Cayyolu Bolgesi’nde yillara gére 1000 kisiye diisen otomobil sayisi [3,15]

700

620
574 598

600

494
500 477

39

406 422 434 Pl
9

400
300
200

100

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
=@=—_Cayyolu Bolgesi 399 406 422 434 444 451 458 477 494 513 527 543 574 598 620

Yapilan hesaba gore; 2014 yilinda 1000 kisiye diisen ara¢ sayist Ankara’da 223, Cayyolu
Bolgesi'nde 527, 2018 yilinda ise Ankara’da 262, Cayyolu Bolgesi’nde 620 olarak
belirlenmistir (Sekil 3). Cayyolu Bolgesi’nin Ankara kentinin bat1 yoniindeki gelisme koridoru
iizerinde ve ¢cogunlukla orta iist gelir grubu niifusun yasadig1 bolge olmasi sebebiyle otomobil

sahipliligi Ankara ortalamasinin oldukga tizerindedir.

Ankara Metrosu (M2) nun Cayyolu Bolgesi 6zelinde kullanim oranini belirlemek i¢in; yalnizca
bu bolge icinde kalan 3 metro istasyonundaki (Umitkdy, Cayyolu ve Koru) giinliik yolculuk
sayilar1 yeterli degildir. Ozellikle Umitkdy ve Koru Metro Istasyonlarmin aktarma merkezleri
olmasi nedeniyle hem bdlge i¢ine hem de bolge disina besleme otobiis hatlariyla taginan
yolcularin belirlenip, yolculardan aktarma yapmayan ve bolge i¢inde aktarma yapan yolcularin
toplam1 sonucunda Cayyolu Bolgesi’nde metro yolculuk iiretimi bulunabilir. Bu sebeple;
Umitkdy ve Koru Metro Istasyonlarindan aktarma yapan yolcularin kullandiklari; otobiis hatlar:
ile bolge i¢i ve dis1 aktarma yapan yolcularin istatistiklerinden yararlanilarak metronun tiirel
dagilimdaki orami belirlenmeye calisilmistir (Bkz. Tablo 8 ve Tablo 9). Ozellikle Umitkdy
Metro Istasyonu’nda yolcularm %93 iiniin Sincan, Etimesgut gibi semtlere ulasmak icin bolge
disina aktarma yapmasi nedeniyle, bu istasyonun Cayyolu Bélgesi disina hizmet verdigi; Koru
Metro Istasyonu’nda ise yolcularin %55’inin Sincan, Temelli, Yapracik gibi semtlere ulasmak
icin aktarma yapan yolculardan olusmasi nedeniyle, istasyonun yine agirlikli olarak bdlge

disina hizmet verdigi sylenebilir (Tablo 11).
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Tablo 11 Umitkdy-Cayyolu-Koru Metro Istasyonlarina iliskin yolculuk durumu [8,10]

i Cayyolu Bolgesi icinde kalan yolcu Giinliik yolcu sayis1
stasyon orant (%) (14.11.2018)

Umitkdy 7 10 292

Cayyolu* - 4693

Koru 45 18 911

Toplam 33 896

*Cayyolu Metro Istasyonundan aktarma yapilmamaktadir.

Bunlardan 14 021 yolcunun Cayyolu Bolgesi’ne ulagsmak igin Ankara Metrosu (M2)’nu
kullandig1 kabul edilmistir. Cayyolu Bolgesi’nde aktarma yapmadan metro kullanan yolcu
sayist 9 898, bolge i¢cinde aktarma yapan yolcu sayisi 4 123, bolge dist aktarma yapan yolcu
sayist 19 875 kisidir. 3 istasyonda toplam yolcu sayisi 33 896 kisi olup bu yolcularin 14 021’1
dogrudan Cayyolu Bolgesi metro kullanicilaridir (Tablo 12).

Tablo 12 2018 y1l1 Umitkdy, Cayyolu ve Koru Metro Istasyonlarinin giinliik yolcu say1lart

[8,10]
Cayyolu
]ilOIagetzlzsg:iln\?tf Aktarma yapan yolcu sayisi
y {ﬂ’cu sa ,1s1 ' Glnliik yolcu sayisi
Y Y (14.11.2018)
; Cayyolu Cayyglu Cayyplu
Istasyon Bileesi ici Bolgesi igi Bolgesi dis1
gestle aktarma aktarma
Umitkdy 319 453 9520 10 292
Cayyolu* 4693 - 4693
Koru 4 886 3670 10 355 18911
9898 4123

Toplam 12001 19 875 33896

*Cayyolu Metro Istasyonundan aktarma yapilmamaktadir.

3.1. Tiirel Dagilhim

Tiirel dagilimi belirlemek i¢in 1 is giiniinde gidis-gelis toplam yolculuk sayilar1 kullanilmistir.
Yapilan hesaplamalarla 2014 yil1 Cayyolu Bolgesi yolculuk tiirel dagilimi; %86 otomobil, %14
EGO otobiisti, 2018 y1l1 ise %80 otomobil, %7 EGO otobiisii ve %13 Ankara Metrosu (M2)
olarak belirlenmistir (Tablo 13).

2014 yilindan 2018 yilina gelindiginde artan niifusla birlikte yolculuk talebinde de artis
meydana gelmistir. Artan yolculuk talebine karsilik verebilmek ve Eskisehir Yolu aksindaki
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trafik probleminin Oniine gegebilmek i¢in Ankara Metrosu (M2) hizmete agilip EGO
otobiisleriyle entegrasyon saglanmasina ragmen Ozel ara¢ kullaniminda artisin hizla devam
ettigi goriilmektedir. Bolgenin yolculuk iiretiminde 4 yil iginde %49’luk artis yasanirken,
otomobil kullanan yolcu sayisinda %38’lik artig yasanmistir. Metronun hizmete agilmasiyla
birlikte trafik sikisikligini azaltmak ve metro kullanimini da arttirmak i¢in Kizilay-Cayyolu
hattt EGO otobiislerinin kaldirilarak metro besleme hatt1 olusturulmasina ragmen toplu tasim
kullannominda beklenen artisin saglanamadigi goriilmektedir. Ancak yasanan otomobil
kullanimindaki artisa ragmen yolculuk tiirel dagilimina bakildiginda 2014 yilinda otomobil
yolcu orant %86 iken, 2018 yilina gelindiginde %80’e diistiigii, toplu tasim kullanan yolcu
oraninin %14’ten %20’ye c¢iktig1 goriilmektedir (Tablo 13). Otomobil yolcu orani Ankara
ortalamasinin hala oldukga iistiinde olmasina ragmen metronun hizmete agilmas tiirel dagilim
oraninda 4 y1l i¢cinde otomobil yolcu payinda beklenen dogal artisin hem 6niine gegmis hem de

azalmasina neden olmustur.

Tablo 13 Cayyolu Bolgesi’nde 2014 ve 2018 yillarma ait tiirel dagilim belirleyicilerinin

karsilastirilmasi
2014 2018
Otomobil
Cayyolu Bolgesi niifusu (kisi) 119528 140499
Cayyolu Bolgesi 1000 kisiye diisen otomobil sayis1 527 620
Anket uygulanan niifusun otomobil sahipligi (527) * (628/1000) = 331 (620) * (628/1000) = 389
Cayyolu Bolgesi niifusunun otomobil sahipligi [(119 528) * (331/628)] = 63 000 [(140 499) * (389/628)] = 87 029
Anket uygulanan niifusun trafige ¢ikan otomobil say1si [(331) * (208/251)] = 274 [(389) * (208/251)] = 322
i"yﬁ"‘“ Bolgesi 1 is giinii trafige ¢ikan otomobil [(63 000) * (274/331)] = 52 151 [(87 029) * (322/389)] = 72 039
Cayyolu Bolgesi otomobil doluluk orani [(162 * 1) + (46 * 2)] / 208 = 1,2
Cayyolu Bolgesi 1 is giiniinde trafige ¢ikan otomobil (52151 % 1,2) = 62 581 (72039 * 1,2) = 86 447
yolcu sayis1
Cayyolu Bolgesi 1 is giiniinde gidig-gelis otomobil (62 581 * 2) =125 162 (86 447 * 2) = 172 894
yolcu sayis1
Otomobil ile kat edilen ortalama mesafe 37,2km
EGO otobiisii
EGO otobiis hatlariyla 1 is giiniinde taginan yolcu 19 609 14 899
say1st
1 is gliniinde bir otobiis hattinin ortalama sefer say1st 23
Tiim otobiis hatlarinin 1 is giiniinde toplam sefer say1st 254
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Bir otobiis i¢in ortalama doluluk orani 77 59

Otobiis ile kat edilen ortalama mesafe 52,3 km 19,7 km

Ankara Metrosu (M2)

1 is glinlinde gidis-gelis toplam metro yolcu say1st - 91 876

1 i giiniinde Cayyolu Bolgesi metro yolcu sayist - 28 042

1 is gilinlinde ortalama metro sefer sayis1 - 149
Metro ile kat edilen ortalama mesafe - 33,2km
Ulagim Tiirii

1 is gliniinde gidis-gelis toplam otomobil yolcu say1st 125 162 (%86) 172 894 (%80)
;aljl Sglununde gidis-gelis toplam EGO otobiisii yolcu 19,609 (%14) 14 899 (%7)
1 is gliniinde gidis-gelis toplam Ankara Metrosu (M2) ) 28 042 (%13)
yolcu sayisi

Bir is giiniinde motorlu tasitlarla seyahat eden toplam 144771 215 835

yolcu sayisi

3.2. CO2 Salim

2014 ve 2018 yillarinda ulagim moduna gore; ortalama mesafe, taginan yolcu, arag CO2 salimi
Tablo 14°te belirtilerek bu verilerle bir is giiniinde toplam CO2 salim1 ve taginan yolcu basina
COg salimi hesaplanmustir. 2014 yil1 degerlendirildiginde; dogalgazli otobiisiin dizel otomobile
gore km basina CO> salimi yaklasik 7 kat fazla olmasina ragmen bir otobiisle 1 seferde ortalama
77, otomobille 1,2 yolcu taginmasi nedeniyle; bir is gliniinde otomobil kullaniminda agiga ¢ikan
toplam CO; salim1 otobiisiin yaklasik 20 kati, otomobil yolcu basina diisen CO2 salim1 otobiisiin
3 katidir. 2018 yili degerlendirildiginde ise; otomobil tasima kapasitesinin metro ve otobiise
gore cok diisiik olmasi trafie daha fazla aragla c¢ikilmasma bu da otomobil kaynakli CO2
saliminin yiiksek olmasina neden oldugu goriilmektedir. Cayyolu Bolgesi 06zelinde
degerlendirildiginde; metro bir seferde ortalama 617 yolcu tasirken, EGO otobiisii ortalama 59,
otomobil ise ortalama 1,2 yolcu tasimaktadir. Tasima kapasitesinin yiiksek olmasi sebebiyle 1
is glinlinde yolcu basina toplam CO2 saliminin en diisiik oldugu kent i¢i ulagim tiiriiniin metro
oldugu goriilmektedir. Diger taraftan metro yakit tiirii dogalgaz olan otobiise gore daha fazla
CO2 salimi1 yapan bir ulagim tiirii olup yolcu tasima kapasitesinin yiiksek olmasi ve elektrikle

caligmasi sebebiyle doga dostu bir ulasim tiirtidiir (Tablo 14).
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Tablo 14 Cayyolu Bolgesi 2014 ve 2018 yillarina ait otomobil, EGO otobiisii ve Ankara
Metrosu (M2)’na iliskin CO2 emisyonu verileri [8,11,12,14,16]

Bir is
Bir i Bir i Bir is giiniinde guI(1)1|1(r:lljie
Ortalama giiniinde giiniinde CO; 38 Y
- < . toplam CO; basina
Arag tlirii mesafe trafige tagian emisyonu -
(km) ¢ikan arag yolcu (gram/km) emisyonu toplam
(gram) CO,
sayisi sayisi emisyonu
(gram)
Otomohil
. 37,2 52 151 125 162 151 292 942 597 23405
< | (dizel)
—
Q .
EG(? otobisii 52,3 254 19 609 1112 14 772 000 753,3
(dogalgazli)
gjtigg;;’b" 37,2 72039 | 172894 135 361779858 | 20925
o -
o | EGOotobiisi | = 445 254 14 899 1112 5 564 226 3735
N | (dogalgazli)
e 332 149 28 042 1 400 6 925 520 75,4%
Metrosu (M2) ' '

* Yolcu basma CO, salimi hesabi yapilirken metroda 1 giinde tagman toplam yolcu sayist olan 91 876 esas
almmustir.

3.3. Enerji Tiiketimi

Cayyolu Bolgesi'ndeki belirlenen ulagim tiirlerinin enerji tiiketimi hesabi i¢in; otomobil, EGO
otobiisli ve Ankara Metrosu (M2)’nun yolculuk mesafesine bagli olarak enerji tiikketimi, koltuk-
km basina enerji tiikketimi (MJ/koltuk-km), verimsizlik (MJ/yolcu-km), bir is gliniinde araglarin

enerji tiiketimleri ve yolcu basina tiiketilen enerji hesaplanmustir.

Enerji tliketimleri farkli tanimlarla ifade edilmis olup bu tanimlar Tablo 15°te ayrintili
agiklanmistir. Otomobil, EGO otobiisii ve metro igin km basina enerji tilkketim degerleri Tablo
16°da gosterilmistir.

Tablo 15 Enerji tiikketimi belirleyicileri [13,14]

Enerji tiiketimi

Enerji tiiketimi gostergelerinin tanimlari

gostergeleri

Her bir ulagim tiirii i¢in normal bir is gliniinde kullanimda olan koltuk sayisidir. Tek bir
Koltuk sayis1 aracin koltuk sayisinin hizmetteki ara¢ sayisi ile ¢carpimiyla bulunur.
Yolculuk

mesafesine bagl

olarak enerji Arag bagina birim mesafede enerji titketimi degeridir. (1km)(MJ/arag-km).

tiiketimi
bKaotiJ;(-eir:r'i Birim mesafe (1 km) i¢in arag¢ basina tiiketilen enerjinin (MJ/ara¢-km) tek bir aragtaki
tﬁlfe timi J koltuk sayisina boliinmesiyle elde edilir.

(MJ/koltuk-km)
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Verimsizlik Birim mesafe (1 km) i¢in arag¢ basina tiiketilen enerjinin (MJ/arag-km) tek bir aragtaki
(MJ/Y olcu-km) yolcu sayisina boliinmesiyle elde edilir.

1 is giinlinde

. Ortalama mesafe, hizmetteki arag sayisi ve birim mesafe i¢in arag¢ basina tiiketilen
toplam enerji

enerjinin ¢arpilmasiyla elde edilir.

titkketimi (MJ)

1 ig gliniinde

yolcu basina Kullanilan aracin 1 is giiniinde toplam enerji tiiketiminin aragta giin i¢inde taginan
toplam enerji toplam yolcu sayisina boliinmesi ile elde edilir.

titkketimi (MJ)

Arag 6zelinde bakildiginda otobiisiin otomobilden yaklasik 6 kat daha fazla enerji tiikketimine
neden olmasina ragmen 2014 yili 1 is giiniinde otomobil kaynakli enerji tiikketimi, EGO
otobiisiinlin yaklasik 25 katidir. 2018 yilinda ise; Cayyolu Bdlgesi bir is giiniinde ulasim
kaynakli toplam enerji tiiketiminin; %97 sinin otomobil, %1’inin EGO otobiisii ve %?2’sinin
Ankara Metrosu (M2) kaynakli oldugu goriilmektedir. Gilinlimiizde siirdiiriilebilir bir kaynak
olmayan ve g¢evre kirliligine neden olan petroliin otomobillerde yakit olarak kullanilmasi;
giinliik kentsel hareketlilikte daha fazla digsal enerjiye bagli bir ulasim yapisinin oldugunu

gostermektedir (Tablo 16).

Tablo 16 Otomobil, EGO otobiisii ve Ankara Metrosu (M2) enerji tiiketim degerleri [13,14]

2014 2018

Enerji tilketimi . o . . .. | Ankara Metrosu
belirleyicisi Otomobil EGO otobiisii Otomobil EGO otobiisii (M2)
Gidis-gelis 372 52,3 37,2 19,7 33,2
ortalama mesafe
Hizmetteki arag 52 151 254 72039 254 149
sayist
Koltuk sayist 260 755 25 908 360 195 25 908 262 836
Tek bir arag
dizisindeki 5 102 5 102 1764
koltuk sayisi
Tek bir aragtaki 12 77 12 59 617
doluluk oram
Enerji tiiketimi
(MJ/arag-km) 3,6 215 3,6 215 56,196
MJ/koltuk-km 0,72 0,211 0,72 0,211 0,032
Verimsizlik
MJlyolcu-km 3 0,28 3 0,36 0,091
1 is giinlinde
toplam enerji 6 984 061,92 285 610,30 9 647 462,88 107 581,70 277 990,37
titkketimi (MJ)
1 is glinlinde
yoleu basina 55,8 14,56 55,8 7,22 3,02
enerji tiiketimi
(MJ)
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Atmosfere verilen kirleticilerin ve sera gazlarinin biiyiik bir boliimii enerji sektoriinde yani
enerji iiretimi ve tiikketimi, ya da ceviriminden kaynaklanmaktadir. Ozellikle fosil yakitlarin
kullanimindan kaynakli olusan kirlilik dogrudan iklim degisikligine neden oldugu i¢in otomobil
ve otobiiste yakit olarak kullanilan dizel ve dogalgaz yerine ulasimda ¢evreye daha az zarar

veren ve siirdiiriilebilir olan elektrik enerjisiyle calisan metrolarin kullanimi arttirilmalidir [16].
4. SONUC

Hem diinyada genelinde hem de Tiirkiye’de ulasim sektoriiniin sera gazi salimi ve enerji
tiikketiminde ilk siralarda yer aldig1 goriilmektedir. Diinyada CO2 saliminda ulagim sektoriiniin
pay1 %24, Tirkiye’de ise %22 dir. Ulasimin enerji tikketimindeki pay1 diinya genelinde %36,
Tiirkiye’de ise %26’dir. Bu durumun en 6nemli sebebi diinyadaki CO2 saliminin %99 nun fosil
yakit kaynakli olmasidir. Ulagim sistemlerinin fosil yakit kaynaklarina 6zellikle de petrole
bagimli hale gelmesi ulagim kaynaklt CO2 saliminin ve enerji tikketimin hizla artmasina sebep
olmaktadir. Bu da ozon tabakasi delinmesi, asit yagmurlari, kiiresel 1sinma gibi geri doniisii

miimkiin olmayan cevresel sorunlarla diinyay1 kars1 karsiya birakmaktadir.

Tiirkiye’de ve diinyanin pek ¢ok kentinde ulagimin bugiinkii yapis1 otomobil agirliklidir. Kent
makroformlarinin ulasim sistemini sekillendirmesi gerekirken artan otomobil sahipligi
kentlerin makroformlarin1 etkilemistir. Merkezde yiiksek yogunluklu yag lekesi seklinde
biiyiiyen, ana yollar ¢cevresinde var olan lekeye eklenerek gelismenin ¢evreye yayildigi yildizsal
kent formlar1 ortaya ¢ikmistir. Tasima kapasitesinin diisiik oldugu otomobil 6ncelikli kent i¢i
ulagim ve artan mesafeler; trafik sikisikligi, yolculuk siirelerinin uzamast, ¢evre kirligi ve enerji
tilketiminin artmas1 gibi sorunlari beraberinde getirmistir. Bu sorunlara yonelik ¢oziimler ise;
yol genisletmeleri, katl kavsak uygulamalar1 gibi sinirli ve otomobil kullanimini uzun vadede

daha ¢ok arttiric1 sekildedir.

(Calismada; Ankara Metrosu (M2)’nun hizmete agilmasinin CO2 salimi ve enerji tiikketimine
etkisinin ortaya konulabilmesi i¢in metro hizmete agilmadan 6nce (2014) otomobil ve EGO
otobiisii, hizmete acildiktan sonra (2018) otomobil, EGO otobiisii ve Ankara Metrosu (M2)
ozelinde yolculuk tiirel dagilimi belirlenmistir. 2014 yilinda %86’lik paya sahip olan
otomobilin 2018 yilinda %80’e diismesindeki en O6nemli etken Ankara Metrosu (M2) nun
hizmete agilmasi ve bdlgeye hizmet veren EGO otobiisleriyle entegrasyonun saglanmasidir.
EGO otobiislerinin Eskisehir Yolu giizergahindan kaldirilmasiyla hem trafik sikisikligi hem de

kat edilen mesafe azalmistir. Ayrica entegrasyon sonrasinda otobiis doluluk oraninda artis
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meydana gelmistir. Boylelikle otobiis kaynakli olusan hem ara¢ hem de yolcu bagina CO2 salimi
ve enerji tilketimi azalmistir. Aslinda metro; elektrik enerjisiyle ¢alisan doga dostu ve tasima
kapasitesi yiiksek bir ulagim tiirii olmasinin yani sira dolayli etkileri sebebiyle de oldukca
onemlidir. Ankara Metrosu (M2)’nun; Cayyolu Bolgesi yolculuk tiirel dagiliminda 4 y1l i¢inde
otomobil paymin azalmasi ve otobiislin kisa mesafede daha verimli ve etkin kullaniminin
saglanarak olusan kirliligi ve enerji tiiketiminin azalmasma katki sagladigi bulgularda

saptanmuistir.

Oncelikle rayli sistem kullanimmin arttirilabilmesi igin otomobil kullanimimi sinirlayici
caligmalar yapilmas1 gereklidir. Sehir merkezine 6zel aragla girisin yasal diizenlemelerle iicretli
hale getirilmesi saglanmalidir. Boyle bir yasal diizenleme yapilamiyorsa sehir merkezlerinde
park yeri sayisi siirlandirilmalidir. Yol ve kaldirim kenarlarinda yapilan parklara caydirict
cezalar verilmelidir. Park yerlerinin simirlandirilmast ve Ttcretlendirilmesi aslinda trafik
sikisikliginin da ticretlendirilmesi olarak kullanilabilecek park yeri arzi talebi karsilamak i¢in
degil talebin kontroliine doniik bir sistem olacak boylelikle otomobil kullaniminda azalma

saglanabilecektir.

Metro kullanimini arttirmak i¢in uygun fiyath ve toplumun tiim kesimine cazip gelecek giinliik

bilet, limitsiz aktarma bilet gibi avantajli, ilgi ¢ekici ¢aligsmalar yapilmalidir.

Yol genisletmeleri, katli kavsak uygulamalar1 gibi otomobil kullanimini tesvik edici ¢aligmalar

sonlandirilmali, kentsel alanlarin verimsiz kullaniminin 6niine gecilmelidir.

Diinyada ulagim kaynakli kirliligin boyutu ve iklim degisikligine etkisinde otomobil

kullaniminin roliine yonelik halki bilinglendirme ¢aligmalar1 yapilmalidir.
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OZET

Kuraklik, uzun bir siire boyunca yagis eksikliginden kaynaklanan bir meteorolojik olay olarak
ifade edilir. Kuraklik, kapladigi alan, uzun vadeli etkileri ve birgok sektor tizenindeki olumsuz
etkileri nedeniyle biiyilk 6nem tasiyan dogal afetlerden biridir. Kuraklik olaylarin1 dogru bir
sekilde izlemek ve karakteristiklerini (kuraklik siire, siddet, baglangic ve bitis tarihleri) 6l¢mek
icin birgok kuraklik indeksi gelistirilmistir. Bu ¢alismada, Firat havzasinda bulunan Erzurum
Havalimani Meteoroloji Gozlem Istasyonunda (MGI) gozlenen kurakliklar gesitli kuraklik
indeksleri kullanilarak karsilastiriimasi: amaglanmistir. Bu dogrultuda, 1966 ile 2017 yillarini
kapsayan yagis ve sicaklik verileri kullanilarak, aylik, 3 aylik ve 12 aylik zaman periyotlarinda
5 farkli Meteorololik Kuraklik indeksi; Standart Yagis Indeksi (SYI), Standart Yagis
Evapotranspirasyon indeksi (SYEI), Istatistiksel Z Skoru Indeksi (ZSi), Yagis Anomali Indeksi
(YAI) ve Standardize Edilmis Kesif Kuraklik Indeksi (KKI) degerleri hesaplanmistir.
Hesaplanan indeksler segilen zaman periyotlarinda gidisler analizine tabi tutulmustur. Analizler
dogrultusunda, cesitli ekstrem kuraklik karakteristikleri belirlenerek karsilastirilmistir.
Karsilagtirma isleminde indekslerin zamanla degisim grafikleri ve maksimum ve ortalama
kuraklik karakteristikleri kullanilarak yapilmistir. Sonug olarak, SYEI ve KK1 degerlerine gére
Erzurum MGI’da 1969 ile 1972 yillari arasinda maksimum kurakliklar gériiliirken SYT, ZSI ve
YAI'ye gore 2012 ile 2015 yillart arasinda maksimum kurakliklar gériilmiistiir. Bu durum
Erzurum MGI’de kuraklik riskinin yiiksek oldugunu gostermektedir. Bu nedenle, calisma
alaninda kuraklik erken uyar1 dnlemleri alinarak kurakliklar krizde doniismeden miidahale

edilerek etkileri azaltilmalidir.
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Anahtar Kelimeler: Gidisler analizi, Kuraklik indeksi, Kesif Kuraklik Indeksi (KK1I), Standart
Yagis Indeksi (SYI), Standart Yagis Evapotranspirasyon Indeksi (SYEIQ).

GIRIS

Su kaynaklari, tarim, saglik ve sosyo-ekonomik faaliyetler i¢in tehdit olusturan kuraklik
olaylarinin etkilerinin incelenmesi ve izlenmesi, bu faaliyetlerin stratejik ve siirdiiriilebilir
planlanmasi ve yonetimi igin gereklidir. Kuraklik izleme igin kuraklik indekslerine ihtiyag
duyulmustur. Kuraklik indeksleri karar vericilere kuraklik siddeti hakkinda bilgi saglar ve
miimkiinse kuraklik acil durum planlarini baglatmak i¢in kullanilabilen gostergelerdir (Morid,
Smakhtin, & Moghaddasi, 2006). Diinya genelinde birkag farkli indeks gelistirilmistir ve farkli
tirdeki kurakliklarin tamimlanmasi, degerlendirilmesi, karakterizasyonu ve miktarinin
belirlenmesi i¢in operasyonel gostergeler olarak kullaniimaktadir.

En yaygm kullanilan kuraklik indekslerine drnek verilirse: Palmer Kuraklik Siddet indeksi
(Palmer, 1965), Standart Yagis indeksi (McKee, Doesken, & Kleist, 1993), Kesif Kuraklik
Indeksi (Tigkas, Vangelis, & Tsakiris, 2013) ve Standart Yagis Evapotranspirasyon Indeksi
(Vicente-Serrano, Begueria, & Lopez-Moreno, 2010) bulunmaktadir. Bu kuraklik indeksleri,
sicaklik, meveut su igerigi ve yagis gibi hesaplamalarda girig parametrelerinin kombinasyonunu
gerektirir ve birden fazla zaman 6lgeginde kullanilabilmektedir (Paulo, Rosa, & Pereira, 2012).
Ayrica, kullanimdaki farkli indeksler arasinda, Diinya Meteoroloji Orgiitii (WMO) tarafindan
Standart Yagis Indeksi evrensel ve birincil referans kuraklik indeksi olarak onerilmistir
(Svoboda, Hayes, & Wood, 2012). SY1, Avrupa Kuraklik Gozlemevi ve ABD Kuraklik izleme
Merkezi de dahil olmak iizere diinyadaki bircok kuraklik izleme merkezi tarafindan
kullanilmaktadir (Spinoni, Naumann, Carrao, Barbosa, & Vogt, 2014).

Bu ¢alisma kapsaminda, kurak ve sulak donemlerin baslangig, bitisg, siire, siddet ve yogunluk
gibi  karakteristiklerini  belirlemek i¢in gidisler analizine basvurulmustur. Kuraklik
karakteristiklerinin belirlenmesindeki temel amag risk altindaki bolgeler belirlenerek erken

onlemlerin alinmasi, kuraklik yonetimi ve planlamalarinin yapilmasidir.
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Calisma alam ve veriler

Bu calismada, kuraklik indekslerini hesaplamak iizere Firat havzasinda bulunan Erzurum
Havaliman1 MGI’ye ait 1966 ile 2017 yillarin1 kapsayan aylik ortalama yagis ve hava
sicakliklart kullanilmistir. Firat havzasinda bulunan Erzurum Havalimaninin konumunu

gosteren lokasyon haritast Sekil 1°de gosterilmistir.
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Sekil 1. Erzurum Havalimanm1 MGI’ye ait lokasyon haritasi

Standart Yagis Indeksi (SYT),

SYI, uzun vadeli aylik yagis verilerini kullanarak kurakligi tanimlamak ve izlemek igin en
popiiler meteorolojik kuraklik indekslerinden biridir (McKee et al., 1993). Bu indeks yalnizca
girdi olarak aylik yagis verilerine ihtiyag duyar ve ¢oklu zaman oOlgeklerindeki kurakligi
izleyebilir. Mevcut uzun vadeli yagis verileri ilk olarak bir gamma olasiligi dagilimina
uydurulur ve daha sonra standart normal bir dagilima doniistiiriiliir, boylece ortalamasi 0,
standart sapmas1 1 olan SYTI degerleri elde edilir (McKee et al., 1993).

Tablo 1. Kullanilan kuraklik indekslerinin siniflandirmasi

SYI-SYEI-ZSI-KKI YAI Kategori
0 < Indeks 0 < Indeks Sulak dénem
-1 <Indeks <0 -1,2 <Indeks <0 Hafif Kurak
-1,5 < Indeks <-1.0 -2,1 < Indeks <-1.2 Orta diizey kurak
-2 < Indeks <-1.5 -3 < Indeks <-2,1 Siddetli kurak
Indeks < -2.0 Indeks < -3 Olaganiistii kurak
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Standart Yagis Evapotranspirasyon Indeksi (SYEI)

SYEI, PKSimin sicaklik dalgalanmalarinin ve egilimlerinin neden oldugu buharlasma
talebindeki degisikliklere hassasiyetini ve SYI'nin ¢oklu zaman periyodu &zelligini
birlestirmesine dayanmir. SYEI'nin hesaplanmasindaki ilk adim, bu ¢aligmada Thornthwaite
yontemi kullanilarak Potansiyel Evapotranspirasyonu (PET) degerlerini elde etmektir. yagis
degerleri () ile girdi degiskeni olarak sadece hava sicakligini gerektiren Thornthwaite (1948)

yontemi ile hesaplanan PET degerlerinin arasindaki fark denklem 1 ile hesaplanmaktadir.

Fi=Yi- PET; 1)

Burada Fi, bir ay boyunca iklimsel su dengesinin bir dl¢iisiidiir ve bu farka ii¢ parametreli bir
log-lojistik dagilin uydurulduktan sonra standart normal dagilima déniistiiriilerek SYEI
degerleri elde edilir (Vicente-Serrano et al., 2010). Bu sekilde elde edilen SYEI degerleri,
kuraklig1 SYT ile benzer sekilde siiflandirmak icin kullanilir.

Z Skor Indeksi (ZSI)

Istatistiksel Z Skoru, popiilasyon ortalamasin (X;) tek bir yagis degerinden (X;) ¢ikararak ve
daha sonra farki popiilasyon standart sapmasina (o) bolerek elde edilen boyutsuz bir katsayidir.
Bu doniistiirme islemine standartlastirma veya normallestirme denir. Z-skoru, bir yagis
degerinin ortalamanin {izerinde veya altinda kag standart sapma oldugunu gosterir. Bu indeks,
SYI ile aym degildir, giinkii verilerin Gamma ya da Pearson tip III dagilimima uyacak sekilde
ayarlanmasini gerektirmez (Akhtari, Morid, Mahdian, & Smakhtin, 2009; Tsakiris & Vangelis,
2004). ZSI degerlerinin hesab1 denklem 2’de verilmistir.

X; —X;
(0

7SIl =

(2)

Yagis Anomali indeksi (YAI)
Bu indeks yagistaki sapmay1 belirlemek amaciyla Van Rooy (1965) tarafindan ¢ikarilmistir.
Indeksin hesabinda denklem (3 ve 4) kullanilmaktadir.

P> P ise anomalik pozitiftir ve indeks degeri:

YAI=+3 [;;_‘;] €)

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESi TAM METIN KiTABI



és}.,\ BiLiMg g,

@ UBAK ULUSLARARASI BiLIMLER AKADEMISi

uLus;,

o™

(13

5|

P <P ise anomalik negatiftir ve indeks degeri:
YAi=-3|=| 4)

P: Yagis serinin ortalamasi

M: En biiyiik 10 degerin ortalamasi
X : En kiiciik 10 degerin ortlamasidir.

Kesif Kurakhk Indeksi (KKI)

Kimiilatif yagis degerleri ile Potansiyel Evapotranspirasyon (PET) arasindaki orana dayanr.
KKInin baslangig degeri, belirli bir alandaki yagis ile bir yil igindeki her bir k aym her ardisik
periyodu i¢in toplam potansiyel evapotranspirasyon arasindaki bir ‘ak’ orani hesaplanarak elde
edilir. Matematiksel olarak su sekilde ifade edilir:

ok
. oL Py

KKi | = 22
93 Zj:l PETi]‘

(%)

Burada, Pjj ve PET;; sirasiyla j’inci aym i’inci yilinin yagis ve potansiyel evapotraspirasyon
degeridir. KKla« degerlerine log normal dagilim uydurulmas: ile standardize edilmis KKIi

degerleri denklem 6’daki gibi hesaplanir (Tigkas, 2008).

KKik, =2 ;ky" (6)

Burada, yi, In(oki) olarak hesaplanir ve yy,, aritmetik ortalama ve oy, standart sapmadir.

Gidisler analizi

Secilen bir At zaman araligi ile dlgiilen bir X rastgele degiskeninin x(t) stokastik siirecini goz
oniline alalim. X(t)’nin siirekli olarak xo’in tstiinde kaldig: siire pozitif gidis (sulak donem),
altinda kaldig1 siire negatif gidis (kurak donem) denir. X’i bir dlgekte Ol¢iilen yagis ya da
akarsuda olgiilen akim olarak alip bu kavramlar1 kurakligin analizine uygulayabiliriz. Negatif
gidis kurak bir doneme karsilik gelir. N~ negatif gidis uzunlugu kurak dénemin siiresini, bu
stire boyunca xo ile X(t) arasinda kalan su hacmi (Sekil 2’de tarali alana karsilik gelen hacim)

olan D negatif gidis toplami1 kurak donemdeki su eksikligini gosterir.
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X
N
- -
N NT
- - -
Xo w # Laman (1)

Sekil 2. Gidis karakteristiklerinin tanimi

D;j, j’inci kurakligin Xo kesim seviyesi altindaki eksikliklerin toplami olarak tanimlanmistir. Bu
deger ayrica kurakligin siddetini de ifade etmektedir (Sirdas & Sen, 2010; Yevjevich, 1967).

m
i=1
ARASTIRMA BULGULARI

Meteorolojik kurakhk karakteristiklerinin karsilastirilmasi

Kuraklik, tarim, su kaynaklar1 ve ekosistemini {izerine 6nemli dl¢lide etkiye sahiptir. Giin
gectikee su kitligi ve kurakliklar su kaynaklar iizerindeki etkisini artirmaktadir. Su kaynaklari
iklimsel degisime ve degiskenlige karsi oldukca hassastir. Bundan dolayi, kurakliktaki
degisiklikler su mevcudiyetini biiytlik 6l¢iide etkilemektedir. Bir bolgedeki su potansiyelini ve
gereksinimlerini belirlemek igin kuraklik analizin ve ihtiya¢ duyulmaktadir. Bunun i¢in, bu
caligmada Erzurum Havalimani istasyonunda cesitli kuraklik indeksleri ile meteorolojik

kuraklik karakteristikleri incelenmistir.

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BiLIMLER KONGRESi TAM METIN KiTABI



W r. i\ H JM
1

ﬁ w m W “ M!\M /m(“ h/l‘
l

Zaman (Ay)

‘\ I

M 4 JL Hf\ Jw i [rA\



és}.,‘ BiLiMg g,

uLus;,

I I I I I
s —SYi12 —
SYEI-12
—7Si-12
2r YA12 | i
——— KKi-12 ‘ | '1
1k 0 ! Iv'. ' " LRt /|
|Jf’“, 1 . | 'l',l.' { b | L | | | |
0 o i I.'hl |I Iy fli | I'|l |"fll} g [
w O W ATV i T Y I
£ 1 AT ARy
k=] ] | ‘ | | | J
g 1k j | i ' | I
I Il
I
2
a3k
4 | | | | | |
0 100 200 300 400 500 600
Zaman (Ay)

Sekil 5. Erzurum Havalimam MGI’ye ait 12 aylik zaman periyodundaki kuraklik indeksleri

Tablo 2. Erzurum istasyonunda secilen meteorolojik kuraklik indekslerinin gidisler analizi

sonuglari

% Kuraklik Kurakhik Maksimum Kuraklik Ortalama Kuraklik
£ Periyodu Sayisi Bagslangic Bitis (SX;‘; %rl‘:igc}:)t Z:;; %rlr]dgg)t

Aylik 149 2013 Nisan 2014 Subat 11 -10,67 2,04 -1,7

E 3 Aylik 79 2013 Nisan 2014 Mart 13 -18,71 3,97 -3,19
12 Aylik 32 2012 Nisan 2015 Mayis 38 -55,55 9,88 -7,68

. Aylik 142 1970 Mart 1970 Kasim 9 -8,90 2,22 -1,76
5 3 Aylik 76 1970 Mart 1971 Eyliil 19 -22,84 4,05 -3,29
” 12 Aylik 32 1968 Kasim 1972 Haziran 44 -59,40 9,72 -7,94
Aylik 146 2016 Ekim 2017 Eylul 12 -9,73 2,42 -1,64

ZJ 3 Aylik 78 2013 Nisan 2014 Nisan 13 -16,40 4,24 -3,13

12 Aylik 31 2012 Nisan 2015 Mayis 38 -52,29 10,45 -7,92

Aylik 125 2013 Mayis 2014 Subat 10 -17,69 3 -4,48

E 3 Aylik 80 2013 Ocak 2014 Nisan 16 -23,83 4,44 -5,86

12 Aylik 40 2012 Nisan 2015 Mayis 38 -68,84 7,93 -8,21

5 12 Aylik 35 1969 Mayis 1972 Haziran 38 -60,59 8,60 -7,25
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baslangi¢ yillarinin birbirine yakin oldugu goriilmektedir. Ancak ortalama ve maksimum
kuraklik siddet degerlerinin belirlenmesinde YAI diger tiim indeksler gore en hassas yani en
siddetli kurakliklar1 gdstermektedir. 12 aylik SYEI ve KKi maksimum kurakliklarin baglangici
yillart ve kuraklik karakteristikleri birbirine oldukg¢a yakin deger almaktadir. Ancak kiigiik
zaman periyotlarinda KKI degerleri tanimsiz olabilecegi i¢in SYEI kurakliklar1 belirlemede

daha kullanmishidir.

A0 :
N svi
7 4ol | I SYEI 1
8 [ 1zsi
§ T val
L 301 | I KKi I
% 20t -
é 10+ -
0

Ayhk 3 Ayhk 12 Aylk

Sekil 6. Erzurum istasyonundaki maksimum kuraklik stirelerinin dagilimi
Segilen tiim kuraklik indekslerine gore hesaplanan maksimum kuraklik siireleri
karsilastirildiginda, aylik zaman periyodunda ZSI, 3 aylik ve 12 aylik zaman periyodunda ise

SYEI ile uzun kuraklik siireleri hesaplanmustir.

70 :
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“’* [ YA
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g 30k -
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Avhik 3 Ayhk 12 Ayhk
Sekil 7. Erzurum istasyonundaki maksimum kuraklik siddetlerinin dagilimi
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karsilastirildiginda, aylik, 3 aylik ve 12 aylik zaman periyodunda YAI ile daha biiyiik kuraklik

siddetleri hesaplanmustir.

12 . : :
[ B _
10+ | I sYEI 1
C1zsi
gt | [ YAl
B i

Aylik 3 Aylik 12 Aylik

Sekil 8. Erzurum istasyonundaki ortalama kuraklik siirelerinin dagilimi
Segilen tiim  kuraklik indekslerine gore hesaplanan ortalama kuraklik —siireleri
karsilastirldiginda, aylik ve 3 aylik zaman periyodunda YAI ve 12 aylik zaman periyodunda

ise ZSI ile daha uzun kuraklik siireleri hesaplanmustir.
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Sekil 9. Erzurum istasyonundaki ortalama kuraklik siddetlerinin dagilimi
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Secilen tiim kuraklik indekslerine gore hesaplanan ortalama kuraklik siddetleri
karsilastirildiginda, aylik, 3 aylik ve 12 aylik zaman periyodunda YAl ile daha biiyiik kuraklik

siddetleri hesaplanmustir.

SONUC

Calismada kullanilan 5 farkli meteorolojik kuraklik indeksi karsilastirildiginda tiim indeksler
benzer sonu¢ vermistir ancak YAI kurakliklar1 daha hassas algiladigi tespit edilmistir. Bu
durum, Erzurum gibi sicaklik degerleri 5-6 ay kadar uzun siire sifirin altinda olan istasyonlarda
yagis ve sicaklik tabanli SYEI ve KKi’nin hesabinda PET etkinliginin azalmas: ile
aciklanabilmektedir.

Yapilan analizler neticesinde calisma alaninda, uzun yillar siiren ve siddetli kurakliklar
goriilmiistiir. Bu durum bolgenin kuraklik riski altinda oldugunu gostermektedir. Bu nedenle
risklerin yonetimi igin etkili bir su kaynaklar1 planlamasi ve kuraklik eylem plani gerektigi

sonucuna varilmistir.
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SAYISAL YUKSEKLIiK MODELI KULLANILARAK FIRAT HAVZASININ
DRENAJ AGI VE SINIRLARININ BELiRLENMESI
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OZET

Havza karakteristiklerinin belirlenmesi, Cografi Bilgi Sistemi (CBS) ortaminda hidrolojik
analiz, su kaynaklar1 yonetimi, taskin ve kuraklik risk modellemesi, hidrolojik modeller ve bu
modellerle ilgili taskin modelleri, su kirleticileri tasima modelleri, su kalitesi modelleri ve su
temini modelleri gibi uygulama alanlar1 i¢in 6nemli ve gereklidir. Bu nedenle yapilan
calismada, ArcGIS yazilimi araciliiyla raster (hiicresel) tabanli Sayisal Yiikseklik Modeli
(SYM) kullanilarak Firat havzasina ait akis yonii, akis birikimi, akim sinifi, drenaj ag1, havza
ve alt havza gibi cesitli havza karakteristiklerinin belirlenmesi amaglanmistir. Bdylece CBS
ortamina entegre bir ¢ok hidrolojik ve meteorolojik analiz i¢in temel gereksinimler
saglanmistir. Bu dogrultuda, ¢caligmanin ilk adiminda Tiirkiye’ye ait Sayisal Yiikseklik Modeli
(SYM) temin edilerek Cografi Bilgi Sistemi (CBS) ortamma aktarilmistir. Ikinci asamada,
SYM verilerindeki hatalara neden olan bosluklar ve zirveler daha basarili analiz sonuglar1 elde
edilebilmesi icin diizeltilmistir. Ugiincii asamada, akis yonii, sekiz yonlii akim modeli (D8)
kullanilarak en dik akis yolu algoritmasi hesaplanmigtir. Dordiincii asamada, SYM ve akis yonii
verileri girdi olarak kullanilarak akarsuda akimin en ¢ok biriktigi akarsu kanali veya vadi taban
ve akimin hi¢ olmadig1 dag sinirlar1 belirlemistir. Besinci asamada, akim diizenlemesi ile akarsu
smiflandiriimas: ve akarsudaki kopukluklarin diizenlenmesini saglanmistir. Altinci agamada,
deneme yanilma yolu ile secilen esik seviyesine gore onemli drenaj agi ve akis yollar
belirlenmistir. Son olarak, akis yonleri ve akis birikim degerleri kullanilarak havza ve alt havza

sinirlart ¢ikarilmistir. Boylece, ArcGIS ortaminda, SYM verileri kullanilarak tatmin edici
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dogrulukta Firat havzasi karakteristikleri elde edilmistir. Boylece, hidrolojik, meteorolojik ve

iklimsel ¢alismalarda kullanilmak tizere bir altlik ve girdi temin edilmistir.

Anahtar Kelimeler: Sayisal Yiikseklik Modeli, Akim Yonii, Drenaj Ag1, Havza Sinirlar.
GIRIS

Havza, iizerine diisen yagisi bir drenaj agi ile akitan ve su toplama gorevi goren bir arazi alani
ve hidrolojik, topografik bir birimdir. Havzada yiizey suyu, gol, dere veya sulak alan gibi bir
seklinde ortak bir ¢ikisa gider veya yeralt1 suyuna sizar. Havza, yiizey suyunu yiiksek rakimdan
diisiik rakama akitan bir alandir. Havza, hidrolojik tasarimlar i¢in temel kabul edildigi i¢in
modellenme i¢in kullanilan ve bir alandaki suyun hareketi, dagilimi, kalitesi ve miktarinin
incelenmesine yardimci olmak i¢in kullanilan bir hidrolojik birimdir. Havza analizi, Diinya'nin
dogal kaynaklarinin yonetimi, korunmasi ve planlanmasi i¢in gerekli ve dnemli bir tekniktir
(Bajjali, 2017). Havza isleyisinin ve hidrolojik 6zelliklerinin belirlenmesi, hidrolojik tasarim
ve tahmin uygulamalari, iklim degisiminin su kaynaklar1 iizerindeki etkisini tahmin etmek gibi
cesitli amaglar i¢in hidrolojik modellere ihtiya¢ duyulmaktadir. Hidrolojik modelin, bir havzay:
daha kii¢clik model alanlara veya degiskenlerin homojen oldugu diisiiniilebilecek havzalara
ayirmak biiylik 6neme sahiptir. Bir havza, entegre su yonetiminin gergeklestirilebilecegi bir

havzadaki belirlenmis alanin en kii¢iik mekansal birimidir (Akram, Rasul, Khan, & Amir,
2012).

Herhangi bir tiir hidrolojik modelleme yapmanin ilk adimi, akarsularin ve havzalarin
tanimlanmasini ve alan, egim, akis uzunlugu, akarsu ag yogunlugu vb. gibi baz1 temel havza
ozelliklerinin elde edilmesini igerir. Geleneksel olarak bu Topografik / kontur haritalart
kullanilarak manuel olarak yapiliyordu. Sayisal yiikseklik modellerinin (SYM) ve CBS
araglariin mevcudiyeti ile havza 6zellikleri otomatik prosediirler kullanilarak elde edilebilir.
Su havzalarin1 tanimlamak i¢in SYM'in iglenmesi, arazi on isleme olarak adlandirilir. Arc
Toolbox'taki Hidroloji (Hydrology) cografi isleme araglar1 da dahil olmak iizere arazi 6n isleme
icin ¢evrimigi olarak kullanilabilecek gesitli araglar vardir (Merwade, 2012). Bu alistirmada,
havzanin drenaj modellerini toplu olarak tanimlayan havza, alt havzalar, dere ag1 ve diger havza
ozelliklerini tanimlamak igin bir SYM islemek i¢in Mekansal analist araglar1 (Spatial Analyst
Tools) kullanilarak havza sinirlar1 belirlenmistir. Bu arastirmadan elde edilen sonuglar birgok
hidrolojik model i¢in girdi dosyalar1 olusturmak i¢in kullanilabilmesi agisindan biiylik 6neme

sahiptir
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Bu c¢alismada, SYM verileri kullanilarak Firat havzasin ait akis yonleri, akis birikimleri, drenaj
ag1, havza ve alt havza sinirlarinin belirlenmesi amaglanmaigstir. Bu dogrultuda, ArcGIS yazilimi

kullanilarak SYM islenmis ve sirayla modelleme adimlart uygulanmustir.
MATERYAL VE METOT

Bu calismada, havza karakteristiklerinin belirlenmesi i¢in asagidaki akis semasinda siralanan

adimlar uygulanmistir (Sekil 1).
SYM'nin elde edilmesi

Dolgu islemi (Filling Process)
.

|‘|

Akis Yonii (Flow Direction)

g
Akis Birikimi (Flow Accumulation)

Akarsu Diizenlemesi (Stream Order)

Drenaj aginin belirlenmesi (Drainage network)

Akistan vektore (Stream to feature)

|‘|.|‘|‘|

Havzanin sinirlarinin ¢cikarilmasi (Basin)

Sekil 1. Havza karakteristiklerinin belirlenmesi akis semasi

SYM’nin elde edilmesi

Bir sayisal yiikseklik modeli yeryiiziiniin siirekli bir bicimde degisen topografik ylizeyini
dizatal bir ortamda gostermek igin kullanilan bir modeldir. Bu ¢alismada kullanilan SYM

verileri “‘https://www.diva-gis.org/gdata’’ internet kaynagindan saglanmistir.
Dolgu islemi (Filling Process)

SYM verilerinde bazen bulutlardan veya su yiizeylerindeki yansimalardan dolay1 hatali veya
eksik degerler bulunabilir. Bu durum yapilan analizlerin sonuglarinin yaniltict olmasina neden
olmaktadir. Bu yiizden, tespit edilen bosluk, ¢ukur ve ani degisimler gibi hatalar dolgu (fill)
islemi ile diizeltilmelidir (Sekil 2-3). Dolgu islemi yapilmazsa elde edilen drenaj aginda

stireksizlikler meydana gelmektedir.
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Sekil 2. bosluklarin doldurulmasi

Dolgu islevi ayrica, beklenenden daha yiiksek bir yiikseklige sahip sahte hiicreler olan zirveleri

diizeltmek igin de kullanilabilir (Sekil 3).

Sekil 3. Zirvelerin diizeltilmesi
Akis Yonii (Flow Direction)

Bir sonraki adim, akis yonleri hakkindaki bilgileri iceren bir 1zgara olusturmaktir. Akis Yonii
araci, hidroloji aracinda bulunur. Akis Yonii araci, drenaj aglarii ve drenaj boliinmelerini
bulmak i¢in kullanilir ve SYM'deki ¢evre hiicrelerin yiiksekligi ile belirlenir. Akis yonii,
hidrolojik modelleme siirecinde kritiktir 6neme sahiptir, ¢iinkii arazi topografyasindaki her
hiicre i¢in akis yoniinii belirlemektedir. Akis yonii araci tarafindan olusturulan tarama 1zgarasi
sekiz dogrultu (DS8) akis algoritmasina dayanir. D8 algoritmasi havza sinirlarinin belirlemesi
icin akig yolu analizini gergeklestirme yontemidir. Bu yontem, bir hiicrenin akis yoniinii, en dik
egimi ¢evreleyen sekiz hiicresinden birine atar yani en bilyiik rakamdan en kiigiik rakama dogru
en dik inis yoniinii gosterir (Bajjali, 2017). ArcGIS tarafindan kullanilan akim yénlerine iliskin

8 yonlii akim modelinde kullanilan sayilarin hangi yonii ifade ettigi Sekil 5°de gosterilmistir.

S S |

77 | 66 | 53

63 | 54 47
68 | 65 | 32

==

Sekil 4. Akis yoniiniin belirlenmesi (Gtiresci, Seyrek, & Sargin, 2012)
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32 64 128 KB |KUZEY| KD
16 {}IQ 1 BATI DOGU
8 4 2 GB |GUNEY| GD

Sekil 5. 8 yonlii akim modelinde sayilara karsilik gelen yonler
Akis Birikimi (Flow Accumulation)

Bu fonksiyon, giris 1zgarasindaki her hiicre i¢in, bir hiicrenin yukarisindaki toplam birikmis
akis1 hesaba katarak akis birikimi 1zgarasini hesaplar. Su havzasini olusturmanin bir sonraki
adimi, drenaj agint olusturmak ve belirli bir hiicreye akisa katkida bulunan bir havza alanini
0lgmek i¢in 6nemli bir adim olan akis birikimi islevini ¢alistirmaktir. Bu nedenle, SYM’de her
hiicrenin akis yoniine goére nihai akis yolunun belirlenmesi bir zorunluluktur. Akis birikimi,
yliksek akig hiicrelerinin bir aginin olusturulmasina yardimci olacak en biiytlik birikmis akisa
sahip hiicreleri secer (Sekil 6). Bu yiiksek akigli hiicreler, akarsu kanallarina ve vadi tabanlarina
yerlestirilmelidir. "1" den daha yiiksek birikim degerlerine sahip hiicreler, akarsu akigina ve "0"
birikim degerine sahip hiicreler dag sinirlarina yada tepe hatlarina karsilik gelmektedir. Akis
birikimi hesaplandiktan sonra, yiliksek akigl hiicreleri tanimlamak gelenekseldir. Daha yiiksek
akish hiicreler daha biiyiik bir degere sahip olacak ve geleneksel yontemden elde edilen aga
yakin olmasi gereken herhangi bir esik sayis1 (yani> 500) segilerek bu islemi yapabilmektedir
(Bajjali, 2017).

\\ :

Lyl - 0| o | 8

Sekil 6. Hiicresel akim hesabi (Giiresci et al., 2012).
AKkarsu Diizenlemesi (Stream Order)
Bu arag, akarsu kollarinin sayisi iizerine temellendirilmis bir drenaj sistemindeki akarsularin

hiyerarsik olarak nispi siniflandirilmasini ve kopukluklarin diizenlenmesini saglamaktadir yani
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diizenleri esas almarak ¢ikarilabilir. Ornegin, akarsuyun ilk kolunun (kiigiik veya kesintili
akarsular) yukar1 akim kollar1 yoktur ve kaynak noktasi olmayan kirlilik problemlerine daha
fazla egilimli olabilir (Sengiin, Siler, & Engin, 2014).

Drenaj agimin belirlenmesi (Drainage network)

Secilen esik degerine gore dnemli akis biriken akarsular belirlenmistir. Bdylece harita mevcut
akarsu yollarin1 ve olas1 drenaj ag1 yollarini elde edilmis olur (Aslan, Giindogdu, & Demir,
2004).

Akistan vektore (Stream to feature)

Raster formattaki akis1 vektor formatina doniistiirmeyi saglayan aractir (Giiresci et al., 2012).
Havza simirlarimin ¢ikarilmasi (Basin)

Akas birikimi ve akig yonleri kullanilarak havza ve alt havzalar elde edilir (Giiresci et al., 2012).
Havzadaki en bliylik akisa sahip mansap (¢ikis) noktasinin belirlenmesi i¢in akis birikimi
modelindeki en biiylik degeri gosteren grid kullanilarak havza sinirlart belirlenir. Ayrica ¢ikis
noktas1 manuel olarak belirlenerek havzada bulunana alt havzalarda belirlenebilmektedir
(Jenson & Domingue, 1988).

ARASTIRMA BULGULARI

4.11.Firat havzasi simirlarinin belirlenmesi

ArcGIS Mekansal analiz hidrolojik modelleme araglari, bir yiizeyin fiziksel bilesenlerini
tanimlamak ic¢in kullanilmigtir. Hidrolojik araglar, cukurlar1 tanimlamaniza, akis yOniinii
belirlemenize, akig birikimini hesaplamaniza, su havzalarini sinirlandirmaniza ve drenaj aglari
olusturmaniza olanak saglar. Bu calismada, ArcMap 10.5 yazilimi kullanilarak SYM
yardimiyla Firat havzasinin sinirlar1 belirlenmistir. Havzanin belirlenmesinde kullanilan detayli
akis semasi asagida gosterilmistir (Sekil 7).

(Mekansal Analiz Araci)

¥
Hydrology
Hidroloji
Tiirkiye Akis Akarsu Direnaj Havza

Sekil 7. Havza sinirlarinin belirlenmesi akis semasi
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Havza sinin
ve
drenaj ag

4

Havza sinin

Sekil 8. Havza smirlarinin olusturulma asamalari

Asagidaki sekiller, bir SYM'den yaralanarak Firat havzasi smirlari ve akis agmin
hesaplanmasinda yer alan adimlart gostermektedir. Firat havzasiin sinirlarinin belirlenmesi
icin ‘“https://www.diva-gis.org/gdata’’ internet adresinden Tiirkiye ye ait Sayisal Yiikseklik
Modeli (SYM) temin edilmistir (Sekil 9). SYM’deki hatalar1 diizeltmek ve dogru bir drenaj agi
elde edebilmek amaciyla ilk olarak model dolgu islemi ile belirlenen ¢okiintiiler doldurulmustur

(Sekil 10).

Tiirkiye Sayisal Yiikseklik Modell

SYM
Deger

- Yiksek : 4973

- Dusik : -14

Sekil 9. Tiirkiye Sayisal Yiikseklik Modelinin gosterimi
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SYM

Dolgu
Deger
- Yitksek : 4973

Dusglk : -14

Sekil 10..Tiirkiye Sayisal Yiikseklik Modelinin dolgu haritasi

Spatial Analyst Tool Hydrology

(Mekansal Analiz Araci) (Hidroloji)

Sekil 11. Dolgu islemi akis semasi

Tarkiye Akis Y6nU Haritasi

Sekil 12. Tiirkiye’de bulunan havzalarin akis yonlerinin belirlenmesi
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Herhangi bir noktanin su toplama havzasi genellikle o noktay1 ¢evreleyen tepelerin zirve ve

T T

sirtlarindan gecen bir sinir ile ifade edilmektedir. Bir yiizeydeki su her zaman yiiksekten en
alcaga dogru akma egilimindedir. Bu esaslar dogrultusunda her bir hiicreden suyun akacagi yon

belirlenerek akis yonii haritasi ¢ikarilmistir Burada her renk kodu farkli yonii isaret etmektedir
(Sekil 12).

Sekil 13. Akis yonii islemi akis semasi

Tarkiye Akis Birikimi Haritasi

Akis birikimi
<DEGER>

0-11,340.02745
= 11,340.02746 - 53,210.89804
: 53,210.89805 - 128,229.5412
| ] 128,229.5413 - 222,439

Sekil 14. Tiirkiye’de bulunan havzalarin akis birikimlerinin belirlenmesi

Tiirkiye akis yonii haritas: yardimiyla kiimiilatif akim hesaplanarak akis birikim haritas1 elde
edilmistir. Boylece yukaridaki hiicrelerden asagidaki her bir hiicrenin i¢ine akan suyun
hesaplanmasi saglanmistir. Her hiicrede 1 (bir) birim su bulundugu varsayilarak, yukaridaki
hiicrelerden akan suyun asagidaki komsu hiicrede 2 (iki) birime ulastig1 varsayilarak Sekil 14

tiretilmistir. Burada en yiiksek akisin biriktigi gridler beyaz renk ile gdsterilmistir.
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Hydrology Flow accumulation
(Hidroloji) (Akis birikimi)

Spatial Analyst Tool
(Mekansal Analiz Araci)

Sekil 15. Akis birikimi islemi akis semasi

Tarkiye Akarsu Dizenleme Haritasi

Sekil 16. Tiirkiye de bulunan havzalara akarsu diizenleme islemi yapilmasi

Spatial Analyst Tool Hydrology Stream order

(Akarsu dizenleme)

(Mekansal Analiz Araci) (Hidroloji)

Sekil 17. Akarsu diizenleme islemi akis semasi
Akis agindaki boliimlerin her birinin sirasin1 gostermek i¢in akig dilizenleme aracini

uygulanmustir (Sekil 17).

Turkiye Drenaj Agi Haritasi

Sekil 18. Tiirkiye’de bulunan havzalarin drenaj aglarinin gosterilmesi
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Bu asamada, akis degerleri vektor formatina doniistiirmiis ve “‘grid code’” araci ile deneme
yanilma yolu ile énemli diizeydeki drenaj ag1 gorsellestirilmistir. Yani akim deger bellibir

esigin lizerinde olan kollar ¢ikarilarak drenaj (akarsu) agi gorsellestirilmistir (Sekil 18).

Spatial Analyst Tool Hydrology Stream to feature

(Mekansal Analiz Araci) (Hidroloji) (Akistan vektore)

Sekil 19. Akistan vektore donlistiirme islemi akis semasi

avza

eger
Yiksek : 3724

Dugik : 1

Sekil 20. Tiirkiye de bulunan havza ve alt havzalarin belirlenmesi

Spatial Analyst Tool Hydrology

(Mekansal Analiz Araci) (Hidroloji)

Sekil 21. Alt havzalar1 belirleme akis semasi

Su havzalari, ¢ikis noktalarinin listiindeki ve diger tiim noktalarin akis yoniindeki drenaj alanini
kaplar. Havza smuirlari, akis birikinti degerlerinden tiiretilen drenaj aglarina gore
belirlenmektedir (Li, Zhu, & Gold, 2004). Drenaj aglar1 belirlendikten sonra Havza (Basin)
komutu ile tiim havzalar ve alt havzalarin siirlar1 belirlenmistir (Sekil 20). Ancak, Firat nehri
ve bazi kollar1 Tiirkiye ve Suriye tarafinda bulundugu icin farkli alt havzalar olarak

algilanmistir. Bunun i¢in Firat havzasini kapsayan alt havzalar belirlenerek birlestirilmistir.
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Sekil 22. Tiirkiye de bulunan havza ve alt havzalarin vektor formatindaki gosterimi

Conversion Tool Raster to polygon

(D6nlGsum Araci) (Hucresel) (Hucresel veriden vektore)

Sekil 23. vektor yiizeylerin elde edilme islemi akis semasi

Havza sinirlarini belirlenmesi ve cografi islemlerin daha kolay gergeklestirilebilmesi i¢in raster

veriler poligon 6zellikteki vektor verilere doniisiim islemi gergeklestirilmistir (Sekil 22).

(¢] Dékiillme noktas:

P Van Goli Kapali Havzasi

Sekil 24. Van golii kapali havzasinin belirlenmesi
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Van go6lii kapali havzasinin smirlarini belirlemek i¢in su toplama havzasinin dokiilme noktasi
(pour point) segilerek su toplama (Watershed) komutu ile havza belirlenmistir (Sekil 24). Bu

fonksiyon girilen bir noktanin su toplama havzasini belirler.

Watershed

Spatial Analyst Tool Hydrology

(Mekansal Analiz Araci) (Hidroloji)

(Su toplama)

Sekil 25. su toplama havzasi olusturma islemi akis semasi

N
A
K07

S

Sekil 26. Tiirkiye siirlarinin kesme islemi ile belirlenmesi

Geoprocessing

(Cografi islem meniis)

Clip
(Kirpma)

Sekil 27. kirpma islemi akis semasi

Tiirkiye haritasi cografi islem mentsiinden ‘kirpma (Clip) komutu’ ile Tiirkiye sinirlarina gore
diizenlenmis ve secilen alt havzalar birlestirilerek Firat havzasi siirlar1 belirlenmistir (Sekil

26-27-28).
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Firat Havzasi Sinirlari

Sekil 28. Firat havzasinin sinirlarinin belirlenmesi

SONUC

Bu ¢alismada, SYM verileri kullanilarak Firat havzasinin modellenmis ve havzanin sinirlari ve
drenaj ag1 elde edilmistir. ArcGIS ortaminda yapilan bu ¢alisma hidrolojik, meteorolojik,
iklimsel ve su kaynaklar1 ¢aligmalarinin ilk adimini olusturmaktadir. Ayrica ihtiya¢ halinde
havza karakteristiklerinin (egim, baki vb.) elde edilmesinde kullanilabilmektedir.

Bu ¢alisma, hidrolojik modelleme, baraj ve gélet gibi su yapilarinin planlamasi, kurulacak bir
akim gozlem istasyonunu konumunun belirlenmesi, kuraklik ve tagkin risk haritasi

olusturulmasi gibi konulara katki saglayacak niteliktedir.
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METILEN MAVIiSi ADSORPLAMA CALISMALARININ TERMODINAMIK VE
IZOTERM HESAPLAMALARI
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OZET

Kentlerde siirekli olarak atik su dretilmekte ve bunlar atik su tesislerine gonderilerek
birikmektedir. Eger atik sular zamaninda aritilmazsa en basta sagligimizi ve ¢evremizi etkiler.
Ciinkii toksik maddeler kaynaklik eder. Yer alt1 sularini da kirletir. Bu ¢alismamizin amaci Van
ilinde yetisen muisir bitkisinin koganlarindan elde edilen talaslarin kullanilarak su Kirliliklerinin
aritilmasi  tasarlanmigtir. Boylelikle temiz bir ¢evre ve kent yasamina katkisi olacaktir.[1].
Yaptigimiz deneysel ¢alismamizda farkli derisimlerde boyar madde (metilen mavisi) ¢ozeltileri
sirast ile 298 K,308 K,318 K derece sicakliklarda ve litrede ayr1 ayri her bir ¢ozeltiye 3’er gram
ogitilmis Misir kogani talasi eklenerek manyetik karistirict ile karigtirtldi. Degisik zaman
araliklarinda alinan numunelerin (boyar madde) UV-GB spektrofotometresi kullanilarak 660
nm dalga boyunda absorbans 6l¢iimleri yapildi. Calisma sonucunda metilen mavisinin Misir
kocgani talasi tizerinde hesaplanan izoterm verilerinde, 298 K da 40 ppm 500 ml metilen mavisi
cozeltisinde 1,5 gram misir kogani talagi 22,98 miligram metilen mavisi adsorplamistir. Cozelti
ortam PH’ s1 5,5 olarak 6l¢iilmiistiir. Adsorpsiyonun Langmuir, Freundlich, Temkin, Dubinin-
Radushkevich, izotermleri ile kiyaslandiginda, Freundlich, izotermine daha iyi uydugu ve en
iyi sonucun R? = 0,989 ile 298 K’da oldugu goriildii. Termodinamik parametreleri
hesaplandigin da, AH , entalpi degerinin 0,0318 kj/mol, AS ,entropi degerinin 0,0995 kj/mol
, AG, Gibbs serbest enerji degerlerinin 298 K’de -29,6271 kj/mol, 308 K’de -30,6223 kj/mol,
318 K’de ise -31,6276 kj/mol oldugu goriilmiistiir.
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Bu da bize Van ilinde yetisen misir kogani talaginin iyi bir absorban madde oldugunu gosterdi.
Bu sonuglar da  yaptigimiz deneysel ¢alisma da Van ilinde yetisen misir koganlari talasinin
atik sulardaki toksik oOzellikteki ~ boyar maddelerin giderilmesin de  filtrasyon olarak

kullanilabilecegini goéstermektedir. [2].

Anahtar kelimeler: Misir Kogan1 Talasi, Metilen mavisi, Adsorpsiyon, Langmuir,
Freundlich, Temkin.

1.GIRIS

1.1.Masir

Bugdaygiller familyasindan olan bir bitkidir. Bir y1llik otsu bir bitki olup yetistigi bolgeye gore
boyu 1,5-3 metre arasinda degisebilir. Misirin Yapraklar iist tarafa dogru Sivrilmistir, ve uzun
ince bir sekil almistir. Cigekleri erkek ve disi ¢igekleri ayr1 ayr1 bir yerde durmaktadir. Ancak
ayn bitkidedir. Disi ¢igekleri kogandan ¢ikan piiskiillerdir. Meyvesine kisaca misir kogani
denilmektedir ve bu kocan iizerinde 100-200 adet misir tohumu bulunmaktadir.[4].
1.2.Metilen Mavisi

Metilen mavisi ¢ok kullanilan antimikrobiyal 6zelligi kanitlanmis ¢ok kullanilan bir boyadir.
Bakterilerin tesbit edilmesinde mikrobiyolojide kullanilir. Metilen mavisi (methylene blue)
bilim diinyasinda siklikla kullanilan bir boyar madde ve ayn1 zamanda bir ila¢ olarak kullanilir
Kimyasal formiilii C16H18CIN3S tir. [3].

1.3.Adsorpsiyon

Adsorpsiyon iizerine ilk onemli arastirmay1 1814 yilinda Saussure yapmistir., Adsorpsiyon
terimi ise 1881 yilinda Kayser tarafindan ifade edilmistir. Atom ya da molekiillerin bir kati
yiizeyinde tutunmasia adsorpsiyon denilmektedir. [1]. Yiizeye tutunmus olan bu taneciklerin
yiizeyden ayrilmasina desorpsiyon adi verilir. Katiya adsorplayict adsorban , kat1 ylizeyinde
tutunan maddelere ise adsorplanan denilir. [1]. Kat1 yiizeyindeki atomlarin dengelenmemis
kuvvetleri, ylizeylerine degmekte olan gazlar ya da ¢oziinen maddeleri kat1 yiizeyine ¢ekerler
ve yiizey kuvvetleri bu sekilde dengelenmis olur. Bu durumda akiskan fazdaki maddelerin kati

yiizeyinde adsorpsiyonu gergeklesmis olur. [2].

2. MATERYAL VE METOT
2.1. Materyaller

a) Van ilinden toplanan misirlar
b) Metilen mavisi
c) Havan

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESi TAM METIN KiTABI



ng"b p e,

m ‘ UBAK ULUSLARARASI BILIMLER AKADEMISI

T T

uLus;,

o

S

d) 250 mesh elek

e) UltraViyole -VIS mini 1240 SHIMADZU marka Spektrometre cihazi

f) Cam Kiivet

g) Cam Beher

h) Dereceli silindir

i) Safsu

j) Laboratuvar Termometresi
2.2. Yontem
Van ilinde yetisen misirlardan 3 kilogram materyal toplandi. Arastirma laboratuvarina
getirildi. Misir taneleri ¢ikarildi. Misir kogani haline getirildi, Ug giin agik havada kurutuldu.
Daha sonra misir koganlar1 havanda doviilerek ¢ok ince taneli hale getirildi. 250 mesh lik ince
elekten elendi. Boylece misir kogani talasi (M.K.T) adsorbanti hazirlanmis oldu. Bundan sonra
5 adet 600 mililitrelik beherler igerisine sirastyla 500°er mililitre 20 ppm, 30 ppm, 40 ppm, 50
ppm, 60 ppm, bes tane metilen mavisi ¢ozeltileri ayri ayri hazirlandi. Hazirlanan ¢ozeltileri
strast ile 298 K, 308 K, 318 K derece sicakliklarda ayr1 ayr1 her bir ¢ozeltiye 1,5’er gram musir
kocani talasi eklenerek magnetik karistirici ile karistirildi. Cozelti ortam PH’lar1 5,5 olarak
olgiildii. Degisik zaman araliklarinda, 5-10-15-20-25-30-35-40-50-55-60-70-75-80-90-100-
110-120-140-160-180-200-240. dakikalarda ¢ozeltilerden 5 ml 6rnekler alinarak , UltraViyole
-VIS mini 1240 SHIMADZU marka Spektrometre cihazinda, 1 cm 1s1n yollu kristal cam
kiivetler kullanilarak 660 nanometre dalga boyunda, adsorbanslari 6l¢iildii. Bu adsorbanslari
ve ¢oOzeltilerde kalan metilen mavisi derisimleri kay1t edildi.
3. BULGULAR
3.1. Metilen mavisi Misir Ko¢ani Talasi adsorpsiyon izoterm calismalari
3.1.1. Temkin Adsorpsiyon izoterm modeli
Temkin izotermi, adsorpsiyon 1sis1 ve adsorpsiyon-adsorbad arasindaki etkilesimlerdir.
Asagidaki gibi soyle yazilir. [2].

qe = %Ln(KTCe) 1)
Temkin izoterminin dogrusal sekli soyledir:
ge= BiLnKt + B1LNnCe (2)

B1=RT /b, t mutlak sicaklik (K), R Evrensel gaz sabiti (J / mol K), kt denge denklemi sabiti
(Lt / mg) adsorpsiyon sicakligi ile ilgili sabittir. Izoterm sabitlerinde artis, adsorpsiyon 1s1s1 (B1

) sicaklik ile yiikselir, boylece adsorpsiyonun endotermik oldugu ortaya ¢ikar.
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Sekil 1. Calisma ortami gorseli

ge
12 y =3,0724x - 0,7744
10 R?>=0,9156

3,5

Ln Ce

Sekil 2. Metilen mavisinin M.K.T. tizerinde 298 K de elde edilen temkin izotermi

qe
14
12

y = 3,6659x - 0,616
10 R® = 0,9344

Ln Ce

Sekil 3. Metilen mavisinin M.K.T. {izerinde 308 K de elde edilen temkin izotermi
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qge
16
14
y = 4,6916x - 0,6304
12 R? = 0,96 .

0,5 1 15 2 2,5 3 3,5
Ln Ce

Sekil 4. Metilen mavisinin M.K.T. {izerinde 318 K de elde edilen temkin izotermi

3.1.2. Dubinin-Radushkevich (DBR) adsorpsiyon izotermi
Dubin-Radushkevich (DBR) adsorpsiyonun diger izoterm denklemleri gibi ele alinir. Sorpsiyon

egrisinin 6zelligi, adsorbantin gézenekli olmasi ile ilgilidir. [zotherm'in dogrusal sekli asagidaki

gibi gosterilir:
0e = q’m-exp(-K &%) (3)

Bu durumda €; RTIn (1+1/Ce) degerine karsilik gelen Polonyi potansiyelidir.

qe adsorplayicinin birim kiitlesi bagina adsorplanan miktar, (mg/g), gm ise tek tabaka kapasitesi
(mg/g), Ce adsorplanan maddenin denge derisimi (mg/L), K adsorpsiyon enerjisine iliskin sabit
(mol?/j?), R evrensel gaz sabiti (J/mol K) ve T ise mutlak sicakliktir. (K)

K’ ortalama adsorpsiyon enerjisine iligkin bir degerdir: [1].

E=1/2VK' 4)
Ortalama adsorpsiyon enerjisi E, fiziksel ve kimyasal adsorpsiyon hakkinda bilgi verir.[11].
DR denkleminin dogrusal sekli: Lnge=Lng’m — K’ €2 (5)

Ln ge'nin degerleri, €2 degerlerine yanit olarak grafige aktarilip aktariimadigi, egim K ve kayma

degerleri Ln q'm ile dogru sekilde ortaya ¢ikar. [1].
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Lnqge

y = -7E-07x + 6,8771
1 R =0,9251

0,5

6400000 6600000 6800000 7000000 7200000 7400000 7600000 7800000 8000000
82

Sekil 5. Metilen mavisinin M.K.T. iizerinde 298 K de elde edilen DBR izotermi

Lnqge

2 y = -4E-07x + 4,9058 e,
R?>=0,8148

0 2000000 4000000 6000000 8000000 10000000
£2

Sekil 6. Metilen mavisinin M.K.T. {izerinde 308 K de elde edilen DBR izotermi

Lnqge
3,5
31 y=0,4554x - 0,1968 et
25 R*=0,7703 o o
% 2 [ ] ..o'..
5 15 .....'.-
1 oo.....
05
0 .
0 1 2 3 4 5 6 7 8
‘(:2

Sekil 7. Metilen mavisinin M.K.T. iizerinde 318 K de elde edilen DBR izotermi
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Tablo 1. MKT {izerinde adsorbe edilen Metilen mavisi Temkin ve DBR izotermleri

Temkin Dubinin-Radushkevich
T(K
) RS(Umg)  br/mol) B R K (MOPIKZ Om (Malg) E(Kmol) R
298 1,2866 806,396 3,072 0,915 2x10°8 969,80 845,15 0,925
308 1,1829 687,182 3,665 0,934 4x107 135,07 1118,03 0,814
318 1,1438 563,528 4,691 0,96 0,455 0,302 1,047 0,770

Tablo-1 de degerlerde metilen mavisinin M.K.T tiizerindeki adsorpsiyonun da Temkin ve
Dubinin-Radushkevich adsorpiyon izotermleri korelasyon  degerleri karsilastirildiginda 308
K’de Temkin izoterminin R? degerinin 0,934 ile en yiiksek c¢ikmasi , adsorpsiyonun iKi

izotermden Temkin izotermine daha ¢ok uydugunu gostermektedir.

3.1.3. Freundlich izoterm modeli :
Freundlich izoterm modeli adsorbanin heterojen yiizeyini agiklamada kullanilir. Freundlich
izoterm modelinin lineer sekli asagidaki gibi gosterilir [1].

logq. = logK + ~logC, (6)
Burada KF, adsorplanan ile adsorban arasindaki iligkinin giiciinii ortaya ¢ikarir. Ke'nin ytliksek
degerleri adsorban ile adsorplanan maddenin birbirlerine yakinliginin oldukg¢a yiiksek
oldugunun gostergesidir. ge, birim adsorban {izerine adsorplanan madde miktar1 (mg/g), Ce,
adsorpsiyon sonrasi c¢ozeltide kalan boyarmadde derisimi (mg/L) ve n, adsorpsiyon
yogunlugunun bir ifadesidir. Genellikle n degerlerinin 1-10 arasinda olmas1 iyi bir adsorpsiyon
oldugunun bir gostergesidir. 1/n degeri, heterojenite faktoriidiir ve 0-1 araliginda degerler alir.
n degerinin sifira yakin olmasi yiizeyin heterojenliliginin fazla oldugunu gosterir.
Ln ge'nin, Ln Ce'ye kars1 degisiminin grafige dokiilmesiyle Kr ve n sabitleri heaplanir. Grafikten

elde edilen dogrunun y eksenini kesim noktasi Ln Kr 'yi ve egimi de 1/n'i vermektedir.
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Lnge
3
25 y = 0,7409x - 0,0782
5 R2 =0,9897
&
- 15
-
1
0,5
0
0 0,5 1 15 2 2,5 3 3,5
Ln Ce

Sekil 8. Metilen mavisinin M.K.T {izerinde 298 K de elde edilen Freundlich izotermi

Lnge
3
25 y =0,6069x + 0,5549 -
L 2 R?=0,9471 ....‘........o.
g 15 PR
-1
0,5
0
0 0,5 1 15 2 2,5 3 35
Ln Ce

Sekil 9. Metilen mavisinin M.K.T {izerinde 308 K de elde edilen Freundlich izotermi

Lnge

35 y = 0,4554x - 0,1968

8 R = 0,7703
2,5

& 2

515

0,5

Ln Ce

Sekil 10. Metilen mavisinin M.K.T. iizerinde 318 K de elde edilen Freundlich izotermi
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Langmuir izoetrminde yiizeyde adsorplanan molekiillerin tek tabaka halinde tutundugu ve
ylizeyin her tarafinda ortiinmenin olmadig fakat ylizeyin her yerinde tutunma enerjisinin ayni
oldugu gibi ifade edilir. Langmuir izoterm modeli asagida verildigi gibidir.

_ 9mK.Ce
Qe = 1ik,c. ()

burada gm adsorbentin maksimum adsorplama kapasitesini (mg/g), Ki Langmuir adsorpsiyon
sabiti ve C. ise ¢Ozeltide adsorplanmadan kalan madde miktarim1 (mg/L) gdstermektedir.
Denklemde gerekli diizeltmeler yapilirsa;

Ce 1 C,
vl VG 8
de amKL dm ( )

denklemi elde edilir. C. degerine karsilik Ce/qe degeri grafige gecirilirse egim 1/qm degerini;
kayma ise 1/qmKr ortaya ¢ikaracaktir.[1].

Celqe
3
2,5
2 g .0-0-0-0"'."
&5
87 y =0,0343x + 1,6299
1 2 =0,8502
0,5
0
0 5 10 15 20 25 30
Ce

Sekil 11. Metilen mavisinin M.K.T. iizerinde 298 K de elde edilen Langmuir izotermi

Celqge
g 25
U 2 00000.-0-00000 ®
1’5 ooo-o-oo-c-o-o-o-o-oo-oo
1 ° y = 0,0422x + 0,9895
0
: > 10 15 ~ :
Ce

Sekil 12. Metilen mavisinin M.K.T. iizerinde 308 K de elde edilen Langmuir izotermi
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08
8 06 y =0,1177x + 0,9086
’ R? = 0,4941
0,4
0,2
0
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Ce

Sekil 13. Metilen mavisinin M.K.T. iizerinde 318 K de elde edilen Langmuir izotermi

Tablo 2. M.K.T. lizerinde adsorbe edilen Metilen mavisi Freundlich ve Langmuir izotermleri

Langmuir Freundlich
T (K)
b (L/mg) gm (Mg/g) R? n Kr (mg/g) R?
298 0,0210 29,1545 0,850 1,3497 1,0813 0,989
308 0,0426 23,6966 0,750 1,6477 1,7417 0,947
318 0,1295 8,4961 0,494 2,1958 1,2175 0,770

Tablo-1 ve Tablo-2 de degerler mukayese edildiginde metilen mavisinin M.K.T. iizerindeki
adsorpsiyonun da Langmuir, Freundlich, Temkin ve Dubinin-Radushkevich adsorpiyon
izotermleri korelasyon degerlerine bakildiginda 298 K’de Freundlich izoterminin R?
korelasyon degerinin 0,989 ile en yiiksek ¢ikmasi , adsorpsiyonun Freundlich izotermine daha
cok uydugunu gdstermektedir.

4.MISIR KOCANI TALASI METILEN MAVISi ADSORPSiYONU TERMODINAMIK
CALISMALARI

Termodinamik parametreler, bir olayin yapilabilirligini ve kendiliginden olma egilimini
gosterir. Denge sabiti, adsorpsiyon entalpisi degisimine gore, sicakligin bir fonksiyonu olarak

asagidaki sekilde ifade edilebilir.[2].

9)
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dinb _ AH

dT  RT?
Burada; b Langmuir sabiti, AH adsorpsiyon entalpisi (J/mol), R evrensel gaz sabiti (J/molK)
dir. Bu esitlige gore; denge sabiti (b) lizerine sicakligin etkisi, AH’ nin isareti ile degerlendirilir.
Boylece, AH pozitif isaretli oldugunda (endotermik adsorpsiyon), sicakliktaki artis denge
sabitinin artmasina neden olur. Tam tersine AH negatif isaretli oldugunda (ekzotermik
adsorpsiyon) sicakliktaki artig denge sabitinin azalmasina neden olur. Cozeltiden adsorpsiyon

entalpisi, asagidaki denklemi yardimiyla bulunur.

AH

A (10)
2,303R" T

Logb = LogA —

1/T degerleri logb degerlerine karsilik grafige ge¢irildiginde , elde edilen dogrunun
egiminden, belli bir sicaklik i¢in adsorpsiyon entalpisi (AH) bulunur. Serbest enerji degisimi

o

AG ve denge sabiti b sicaklikla degistigine gore;

AG = AH - TAS (11)
esitligi elde edilir ve asagidaki sekilde de gosterilebilir.

AG =-RTLnb (12)

-RTLnb=AH - TAS (13)

Seklinde yazilabilir. Bu esitligin her iki tarafi —RT ye bdliindiigiinde;
Lnb=-AH/RT+AS/R (14)

Seklinde gosterilen Van’t Hoff denklemi elde edilir. Eger 1/T degerlerine karsilik Inb
degerleri grafige gecirilirse , elde edilen dogrunun egiminden adsorpsiyon entalpisi ve kayma

degerinden adsorpsiyon entropisi hesaplanir. [2].
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40 ppm

-0.9:0p31 0,¢ 0,0032 0,00325 0,0033 0,00335 0,0034

-0,2
-0,3
-0,4
-0,5
-0,6 y =-3836,2x + 11,971
07 R?=0,9722

-0,8

Ln KE

/T

Sekil 14. Metilen mavisinin M.K.T iizerinde termodinamik grafigi (40 ppm)

Tablo 3. Metilen mavisi M.K.T iizerinde hesaplanan Termodinamik veriler ( 40 mg/L).

T(K) Kc AG, kJ/mol  AH, kJ/mol AS, kdmol*K-?
298 0,421669 -29,6271 0,0318 0,0995

308 0,575551 -30,6223

318 0,949952 -31,6176

5. SONUC VE TARTISMA

Metilen mavisinin M.K.T iizerinde hesaplanan izoterm verileri incelendiginde, adsorpsiyonun
Freundlich izotermine iyi uydugu ve en iyi sonucun R? = 0,989 ile 298 K’da oldugu
goriilmektedir. Ayrica termodinamik verilere bakildiginda 40 ppm de AH entalpi degerinin
0,0318 kj/mol pozitif ¢ikmasi adsorpsiyonun endotermik oldugunu , AS degerinin pozitif,
0,0995 kj/mol.K ¢ikmasi ¢dzelti de bulunan taneciklerin entropisinin azaldigini AG degerlerinin
298 K, 308 K ve 318 K de negatif degerler ¢ikmasi (-29,6271 kj/mol , -30,6223 kj/mol, -
31,6176 kj/mol ) adsorpsiyonun sicaklik arttik¢a istemsiz oldugunu ve sicaklik arttik¢a metilen
mavisinin , M.K.T iizerindeki adsorpsiyonunun azaldigini1 géstermektedir. Caligma sonucunda
metilen mavisinin, Van ilinde yetisen musir kogani talasi iizerinde hesaplanan izoterm
verilerinde, 318 K da 40 ppm 500 ml metilen mavisi ¢ozeltisinde 1,5 gram misir kocani talasi

22,98 miligram metilen mavisi adsorplamistir. Cozelti ortaminin PH’s1 5,5 olarak 6l¢iilmiistiir.
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Bu sonug¢ Van ilinde yetisen misir kogani talagindan hazirlanan biyokiitlenin adsorban olarak
atik su temizlenmesinde filtrasyon amacl kullanilabilecegini ortaya ¢ikarmaktadir.
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VAN ILINDE YETIiSEN MISIR (ZEA MAYS, CORN, MAiS) KOCANI TALASI
UZERINDEKI METIiLEN MAVISi ADSORPSIiYONUNUN KIiNETIK
HESAPLAMALARI

Ali Riza Kul

Yiiziincii Y1l Universitesi
alirizakul@yyu.edu.tr
Hasan Elik

Yiiziincii Y1l Universitesi

hasanelikl@gmail.com

OZET

Adsorpsiyon: Adsorpsiyon prosesi, genelde ¢ozeltide ¢ozliinmiis halde bulunan maddelerin
uygun bir ara yiizey iizerinde toplanmasidir. Ara yiizey s1vi-gaz sivi-kati veya sivi-sivi arasinda
olabilir. Atik su aritiminda adsorpsiyon, atik sulardaki belirli maddeleri uzaklastirmak amaciyla
bu maddeleri tutabilecek Ozellikler gdsteren adsorbent adi verilen maddelerin kullanilmasi

islemidir.[1]

Bu calismada, Van ilinde yetisen Misir bitkisinin taneleri ¢ikarildi ve koganlar talas haline
gelinceye kadar ogiitiildii ve kullanildi. Metilen mavisi boyamada kullanilan bir kimyasal
maddedir. Misir kogani talasi ¢ok ince ogiitiiliip 250 mesh elekten gegirildikten sonra, bunun
3 gramu bir litre metilen mavisi boyasi iceren farkli derisimlerdeki ¢ozeltilere eklenmistir.
Farkli zaman araliklarinda bu ¢ozeltilerden 6rnekler alinip, UV-GB spektrofotometresinde 660
nm dalga boyunda adsorbanslar1 dlgiilmiistiir. Olgiimler farkli sicaklik degerlerinde yapilmus,
elde edilen veriler birinci ve ikinci derece kinetik modellerine uygulanmistir. Birinci derece
kinetik modelde 40 ppm metilen mavisi derisimindeki regresyon sabiti degerleri 298 K, 308 K
ve 318 K’de sirastyla 0,368, 0,942 ve 0,521 olarak bulundu. Ikinci derece kinetik modelde ise,
40 ppm metilen mavisi derisimindeki regresyon sabiti degerleri: 298 K, 308 K ve 318 K’de
sirastyla 0,9206, 0,9353 ve 0,9707 olarak bulundu. Sicakligin adsorpsiyon verimine etkisi ise
sOyle gozlemlendi. Sicaklik arttik¢a, 40 ppm metilen mavisi konsantrasyonunun sirastyla %

55,85, % 63,32, % 74,02 , 298 K, 308 K ve 318 K oldugu tesbit edildi. Sonugta verilerin ikinci
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derece kinetik modeline uygun oldugu gézlemlenmistir. Bu sonuglar bize Van ilinde yetisen
misir bitkisi kocanlar1 talaginin  kentsel kaynakli  atik sularin aritilmasinda filtre amagh
kullanilabilecegini ve siirdiiriilebilir akillik kentlerin ingaa edilmesinde parametre olabilecegini

gostermektedir.[2].

Anahtar Kelimeler: Misir Kogani1 Talasi , Metilen mavisi , Kinetik, Adsorpsiyon, Cevre ve
Saglik.

GIRIS

1. Misir

Mistr bitkisinin ana vatan1 Giiney Amerika yetisir. Ulkemizde de ekim alan1 hayli genis olan
misir onemli besin kaynagidir.. Ayn1 zamanda sanayi de de kullanilir. Ekmek yapiminda

kullanilir. Bebek gidalarinda, hayvansal yemlerin iiretiminde kullanilir. Tiirkiye de Van

ilinde de yetistirilmektedir.[3].

Sekil 1. Misir

1.1.Metilen Mavisi

Kapali Formiilii C16H18CIN3S olup Molar kiitlesi 319,85 g/mol diir. Metilen mavisi Parlak
yesilimsi mavi renkte bir boyarmadde olup, Dimetilanilinden sentezlenir. Bilhassa kumas
boyamada ve keten, kenevir ve jiit gibi yamusak lifleri boyamakta kullanilir. [4].
2.MATERYAL VE METOT

2.1. Materyaller
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a) Van ilinden toplanan misirlar

b) Metilen mavisi

c) Havan

d) 250 mesh elek

e) UltraViyole -VIS mini 1240 SHIMADZU marka Spektrometre cihazi

f) Cam Kiivet

g) Cam Beher

h) Dereceli silindir

1) Safsu

J) Laboratuvar Termometresi
2.2. Yontem

Van ilinde yetisen musirlardan 3 kilogram materyal toplandi. Arastirma laboratuvarina
getirildi. Muisir taneleri ¢ikarildi. Misir kogani haline getirildi,72 saat agik havada kurutuldu.
Daha sonra misir koganlari havanda doviilerek ¢ok ince taneli hale getirildi. 250 mesh lik ince
elekten gegirildi. Boylece misir kogani talasi (M.K.T) adsorbant1 hazirlandi. Daha sonra farkli
derisimlerde, 500’er mililitre 20 ppm, 30 ppm, 40 ppm, 50 ppm, 60 ppm, bes tane metilen
mavisi ¢ozeltileri hazirlandi. Hazirlanan ¢ozeltileri sirasi ile 298 K, 308 K, 318 K derece
sicakliklarda ayr1 ayr1 her 500 ml ¢6zeltiye 1,5’er gram musir kogani talasi eklenerek magnetik
karistirici ile karistirildi. Cozelti PH’lar1 5,5 olarak 6l¢iildii. Degisik zaman araliklarinda, 5-10-
15-20-25-30-35-40-50-55-60-70-75-80-90-100-110-120-140-160-180-200-240.  dakikalarda
¢ozeltilerden 5 ml ornekler alinarak , UltraViyole -VIS mini 1240 SHIMADZU marka
Spektrometre cihazinda, 1 cm igin yollu kristal cam kiivetler kullanilarak 660 nanometre dalga
boyunda, adsorbanslari Olglildii. Bu adsorbanslari ve ¢dozeltilerde kalan metilen mavisi

derisimleri kayit edildi.
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Sekil 2. Calismamizda kullandigimiz UltraViyole -VIS mini 1240 SHIMADZU marka

Spektrometre cihazi.

3. BULGULAR
3.1. Pseudo (First Order) Birinci Derece Kinetik Denklemi

Bu denklem Lagergren denklemi olarak da bilinmektedir ve asagidaki sekilde gosterilebilir:
dg/dt=Kads.1(qe-q) (1)

Burada: qe dengede adsorplanmis madde miktari (mg/g) .

q herhangi bir t aninda adsorplanmig madde miktar1 (mg/g).

kads,1 (dak™) adsorpsiyon hiz sabiti olarak alinr.

Bu denklemin t = 0-t ve q = 0-q araliginda belirli integrali alinip yeniden diizenlenirse

log(qe — q) = logqe — <adsi ¢ 2

2,303
esitligi bulunur. Eger t degerlerine karsilik log (qe-q) degerleri grafige gegirilirse, elde edilen
dogrunun egiminden adsorpsiyon hiz sabiti (kads,1) ve kayma degerinden denge aninda

adsorplanan miktar (ge) bulunur. [1].
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40 ppm
3
2
1
= 0 .
g 20 40 20 100 120
& -1
=4 °
52 y = -0,0306x + 1,3779 oo,
R?=0,368
-3
-4
-5
t (dk)
emome /0 ppm e e e Linear (40 ppm)

Sekil 3. Metilen mavisinin Misir Kogan1 Talas1 Uzerinde Adsorpsiyonunun Yalanci Birinci
Dereceden Kinetik Grafigi (Cs= 40 mg/L, T1= 298K)

40 ppm
3
te. y = -0,0604x + 2,6746
2 ol R?>=0,9428
1 e e
~ ’ ¢ d [ J
50 e
g_ [ ] 20 40 °. .60 80 100 120
= -1
c e, \
-, .
[ ] ° R
3 ®e .
-4
t (dKk)
40 ppm e e e Linear (40 ppm)

Sekil 4. Metilen mavisinin Misir Kogan1 Talas1 Uzerinde Adsorpsiyonunun Yalanci Birinci
Dereceden Kinetik Grafigi (Cs= 40 mg/L, T>= 308K)
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y =-0,0353x + 2,1723

’ ' R?2=0,5218
2 ~~ -
1 e
~q-
.

t (dk)

essme 40 ppm e e e e Linear (40 ppm)

Sekil 5. Metilen mavisinin Misir Kogan1 Talas1 Uzerinde Adsorpsiyonunun Yalanci Birinci
Dereceden Kinetik Grafigi (C3= 40 mg/L, Ts= 318K)

Tablo 1. Metilen mavisinin Misir Kogam Talas1 Uzerinde Adsorpsiyonunun Yalanci Birinci
Dereceden Kinetik Hesaplamalar1 (40 mg/L)

T (K) k, Teorik q_ (mg/g) Deneysel q_ (mg/g) R2
298 0,0306 3,9665 7,4466 0,368
308 0,0604 14,5065 8,4433 0,942
318 0,0353 8,7784 9,870 0,521

3.2.Pseudo (Second Order) fkinci Derece Kinetik Denklemi
Bir¢ok adsorpsiyon olayinda, Lagergren birinci dereceden hiz denklemi, dengeye gelene kadar
gecen siirenin tim zaman araliklarina uygulanmaz ve genellikle denge temas siiresinin ilk 20-

30 dakikasina tam olarak uymaktadir. Fakat pseudo ikinci dereceden hiz denklemi (yani Ho—
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McKay denklemi) denge temas siiresinin tiimii i¢in yazilabilir ve uygulanabilir. Pseudo ikinci

derece hiz denklemine gore;
do/dt= Kads.2(qe-q)? (3)
Burada kads; adsorpsiyon hiz sabiti (g/mgdak),
ge denge aninda adsorplanan madde miktar1 (mg/g),
g herhangi bir t aninda adsorplanan madde miktar1 (mg/g) dir.

Denklem, t = O0-t ve q = 0-q araliginda belirli integrali alinip yeniden diizenlenirse;

t (4)
[kads 2. qT ( q_e)

esitligi bulunur. Eger t degerlerine karsilik t/q degerleri grafige gegirilise, elde edilen dogrunun
egiminden denge adsorpsiyon kapasitesi (qe) ve kayma degerinden adsorpsiyon hiz sabiti

(kads) bulunur . [1].

40 ppm
16 y =0,1067x + 2,4023

14 R?2=0,9206
12
&
Y 6
4
2
0

0 20 40 60 80 100 120
t (dk)

e=g=m /0 ppm << Linear (40 ppm)

Sekil 6. Metilen mavisinin Misir Kogani1 Talas1 Uzerinde Adsorpsiyonunun Yalanc: ikinci
Dereceden Kinetik Grafigi (C3= 40 mg/L, T1= 298K).
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40 ppm
14
12 y =0,0917x + 2,5282
10 R2=10,9353
& 8
= 6
4
2
0
0 20 40 60 80 100 120
t (dk)

e=g== A0 ppm eeeeeLinear (40 ppm)

Sekil 7. Metilen mavisinin Misir Kogan1 Talas1 Uzerinde Adsorpsiyonunun Yalanci ikinci
Dereceden Kinetik Grafigi (Cs= 40 mg/L, T.= 308K).

40 ppm
12
y =0,0858x + 1,6701
10 Rz =0,9707

8
&
S s
)
4
2
0
0 20 40 60 80 100 120
t (dk)

emgmm /) ppm  eee<eLinear (40 ppm)

Sekil 8. Metilen mavisinin Misir Kocani Talas1 Uzerinde Adsorpsiyonunun Yalanci Ikinci
Dereceden Kinetik Grafigi (Cs= 40 mg/L, Ts= 318K).
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Tablo 2. Metilen Mavisinin Misir Kogan1 Talas1 Uzerinde Adsorpsiyonunun Yalanci ikinci

Dereceden Kinetik Hesaplamalari (40 mg/L).

T (K) k2 Theoric q. (mg/g) Experimental a, (mgl/g) RZ

298 36,562 9,3720 7,4466 0,920
308 40,038 10,9051 8,4433 0,935
318 81,336 11,6550 9,870 0,970

4. SONUC VE TARTISMA

Calismamiz Van ilinde yetisen Misirlardan alinan Misir Kogant Talagi1 kullanilarak sulardan
metilen mavisi aritilmasina yonelik olmustur. Ortam PH’s1 5,5 ta sabit tutularak yapilan
caligmalar sonucunda alinan numuneler santrifiij edildikten sonra spektro fotometrede okunmus
ve degerler birinci derece yalanci ve ikinci derece yalanci kinetik denklemlerine uygulanmaistir.
Verilere baktigimiz zaman islemin kolerasyon degerinin ikinci derece kinetik modelde, R?=
0,920 (298 K) , R?=0,935 (308 K) ,R?=0,970 (318 K) birinci dereceden R?=0,368 (298 K) ,
R?=0,942 (308 K) ,R?=0,521 (318 K) biiyiik olmas1 nedeniyle, ikinci derece kinetik model, 40
ppm metilen mavisi derisimindeki regresyon sabiti degeri 318 K de R?= 0,970 olarak bulunmus
ve ikinci derece kinetik modeline uygun oldugu sonucuna varilmistir. Sicakligin adsorpsiyon
verimine etkisi soyledir. Sicaklik arttik¢a, 40 ppm metilen mavisi konsantrasyonunun sirastyla
% 55,85, % 63,32, % 74,02, 298 K, 308 K ve 318 K oldugu bulundu. Bu sonug¢ Van ilinde
yetisen Misirlardan alinan Misir Kogani Talagindan hazirlanan biyokiitlenin adsorban olarak

atik su temizlenmesinde filtrasyon amagli kullanilabilir.
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Serife BUYUKKOSE

AGIRLIKLI GRAFLARIN ZAGREB MATRISi

Doc Dr ,Gazi Universitesi ,Fen Fakiiltesi ,Matematik Boliimii ,Ankara
Merve YAVUZ

YL 6grencisi, Gazi tiniversitesi, Fen bilimleri enstitiisii

Ozet: G(V.E) basit baglantili graflar igin 1. Ve 2. Zagreb indeksleri sirasiyla
literatiide M1(G)=Y;cy d;d;=Yicy d?

Ve M2(G)=Yjer d;d; olarak tammlanmistir Gw(V,E) ve V={1,2, ..., n} nokta kiimesi iizerinde
tanimli 1,j € E kenarinin agirhigi w(ij) ile gosterilen bir baglantili agirlikli graf olsun.Burada
w(ij) 1) kenarmin agirligi olarak adlandirilir ve bu agirlik pozitif bir reel say1 veya pozitif

taniml1 bir kare matris olarak alinabilir.

Biz bu calismada oncelikle agirlikli graflarin 1. Ve 2. Zagreb indekslerinin sirasiyla

M1(Gw)=Xiev wi

Ve Ma(Gw)=Y, W, W
i~

seklinde tanimlayacagiz.Burada Wi=Y.; ., W dir.
ZAGREB MATRISI
I nokta derecesi d(i)=di olmak iizere ij kenarmin agirlig1 di dj olmak tizere
Mi1=Xer di?
M2=3.; jeg d;d; olarak tanimlanir. Ayrica agirhikli graflar igin

M1(Guw)=Xiey W
Ve M2(Gw)=%; jeg W;W; olarak tanimlanir. Burada Wi=}; . Wy dir.

Literatiirde G(V,E) |[V|=n ve |[E|=m seklindeki basit baglantil1 grafin ¢esitli Zagreb matrisleri

tanimlanmis ve degisik 6zellikleri incelenmistit.bu matrislerden bagzilar1 s6yle tanimlanir:
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d? ;i=j

v -
[ ZM]U {0 ; diger durumlarda

Bu matrisin 1. Késegen elemanlarinin toplami ise iz [ZM]=Y, d?=M1(G)
dir.

2)Modified-nokta Zagreb matrisi: [*"ZM] nxn boyutunda olup,

1,
=z = \ )
[™ZM];; = di J seklindedir.
0 ; diger durumlarda

3)kenar Zagreb matrisi: [ *ZM] ise

did; ;i~j

e i
[ ZM]iJ' - { 0 ; diger durumlarda

Basit baglantili graflar icin tanimlanan 6zellikle kenar Zagreb ve nokta Zagreb matrislerinin

Gw(V,E) kenar agirlikli bir graf i¢in sirasiyla su sekilde tanimlayabiliriz.

M1(Gw)=Xiev W (i)? ve

Ve MZ(GW)=2i,jEE W(l) W(])

Ayrica bunlarin modified Zagreb indekslerini

M1(Gw™)=E ey wi”

Ve M2(Gw™)=X; jeg wi *.w; " seklinde tamimlayabiliriz. Burada Wi=Y,; Wy i ye komsu

noktalarin kenar agirhigidir.

2006 y1linda janezic milicenivic ve nicolic G nin kenar Zagreb matrisini i,j i¢in tekrar Z(G)

diye isimlendirdi ve

dd;, i~j
Zij = { v / seklinde tanimladi.

0, diger durumlarda
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det(Aln-Z) polinomun G nin Z. polinomu olarak adlandirilir.Bu polinomun koékleri de G nin Z
ozdegerleri olarak adlandirilir.Z(G) reel simetrik bir polinom olup 6z degerleri pi>...pun G nin Z

spektrumu{ul, Uz, - ,un}seklindedir.

teorem:G n noktah graf ve yy, iy, ...ty 9zdegerleri olsun. Y7, 4;=0 ve Y7, uf=2%,; _; d7d?

seklindedir.

Gw(V,E) v nokta kiimeli E kenar kiimeli agirlikl1 bir graf olsun.Gw agirlikli grafin nokta-

zagreb ve kenar-zagreb matrisleri sirastyla (YZMw) ve ((ZMw)
Seklinde tanimlanir .bu matrislerin elemanlari

2. .
Wi, L=]

VZIM,];i = {
[ wly 0 ; diger durumlarda
Seklindedir.agirlikli grafin nokta- Zagreb matrisi igin
Iz( YZM,) = Yy w?=M1(Gw) esitligi de vardir.

Kenar Zagreb indeks matrisi °ZM,y ise

w@Ow() i~

e —
( ZMW)”_{O ,diger durumlarda

seklindedir. 1z((ZMw)=0

ORNEK:

w(1)=12 w(2)=2 w(3)=14 w(4)=12
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(*ZMw)=

12(°ZMw)=0=37, i,

0 24 168 144|| 0 24 168 144| (49536 0 24192 28224
24 0 0 0|24 0 O O] | O 576 4032 3456
168 0 0 168[[168 0 O 168| |24192 4032 56448 24192
144 0 168 0 ||{144 0 168 O 28224 3456 24192 48960

eZMW2:

(eZMw)Zij:{Zil;"‘N ME:"‘ 0 ’ l, ; ;Z j burada p i den j ye 2 uzunlugundaki yoldur.

¢ZMw kenar agirlikli Zagreb matrisinin 6z degerleri pi4, U, ... 4, 0lmak tizere
n L w=iz((ZMw?)=0 dir.

L %= i2(ZMWD)= B i

Anahtar kelimeler: Agirlikli graf ,Zagreb Matrisi ,Graf indeksleri

Kaynaklar:

[1] Xu B,Li S., Yu R,Zhao Q. ,on the spectral Radius and energy of the weighted adjacency
matrix of a graph ,Applied math.and compt. 340,(2019),156-163

[2]janezic D. ,Milicevic A. ,Nicolic S. ,Trinajistic N. ,Graph-Theoretical Matrices in
Chemistry CRC pres,2017
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LINEER OLMAYAN KESIiRLI MERTEBEDEN SHARMA--TASSO--OLVER
DENKLEMININ RASYONEL (G'/G)-ACILIM YONTEMIYLE COZUMU

Mustafa EKici

Usak Universitesi

OZET

Kesirli mertebeden lineer olmayan diferensiyel denklemler, fiziksel sistemleri daha iyi ifade
edebildiginden dolayr son yillarda birgok bilim insaninin ilgisini ¢ekmistir. Aslinda kesirli
mertebeden tiirev kavrami, tamsayr mertebeden Kklasik diferensiyel denklemlerin
genellestirilmis hali olarak diisiintilebilir. Lineer olmayan kesirli diferensiyel denklemler; fiber
optik, hidromanyetik dalgalar, kontrol teorisi, sinyal isleme ve akustik dalgalar gibi gesitli
karmasik olaylari tamimlamak igin yaygin olarak kullanilirlar. Bu denklemlerin analitik
¢oziimleri, bu karmasik olaylar1 daha iyi anlamamizi ve yorumlamamizi saglar. Biz bu

calismada bilimsel uygulamalardaki onemi nedeniyle, lineer olmayan kesirli mertebeden

Sharma-Tasso-Olver denkleminin ¢oziimlerini rasyonel (%) —ac¢ilim metodu ile elde ettik.
Rasyonel (%) —agilim metodunu segmemizin sebebi ise lineer olmayan kesirli mertebeden

kismi diferensiyel denklemlerin ¢oziimlerinin elde edilmesinde en dogrudan ve etkili

yontemlerden biri olmasidir. Bu yontemin ana fikri, lineer olmayan denklemlerin hareketli

dalga ¢6ziimlerini (%’) polinomuyla ifade etmesidir. Burada G = G (£) seklinde olup G"' (&) +

AG' (&) + uG (&) = 0 sartini saglar. Rasyonel (%) —acilim yontemi, kesirli mertebeden lineer

olmayan kismi diferensiyel denklemler i¢in kolay, kullanisli, dogrudan ve giiclii bir yontemdir.

!

Bu calismada rasyonel (%) —agilim metodu kullanilarak kesirli mertebeden Sharma-Tasso-

Olver denklemi i¢in yeni analitik ¢6ziimler elde edilmistir. Buradaki hesaplamalar i¢in Maple
yazilm programi kullanilmistir. Kesirli mertebeden tiirevler, Jumarie'nin diizenlenmis
Riemann-Liouville anlamindaki tiirevi olarak tanimlanmaktadir. Ayrica bu lineer olmayan
kesirli mertebeden kismi diferensiyel denklemler “fractional complex transform” adi verilen

yontemle tamsay1 mertebeden adi diferensiyel denklemlere doniistiiriilmiistiir.
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Anahtar Kelimeler: Rasyonel (G'/G)-agilim metodu, Kesirli mertebeden diferensiyel

denklemler, The Sharma-Tasso-Olver denklemi

1.GIRIS

Lineer olmayan kesirli mertebeden kismi diferensiyel denklemlerin analitik ¢oziimleri;
uygulamal1 matematik, fizik, kimya ve biyoloji arastirmalarinda ¢ok 6nemli bir rol oynamistir.
Literatiirde lineer olmayan kesirli mertebeden diferensiyel denklemlerin analitik ¢6ziimlerini
bulmak i¢in bir¢ok yontem gelistirilmistir. Bu yontemlerden bazilari tanh agilim metodu [1],
Hirota bilineer metodu [2], Jacobi eliptik fonksiyon metodu [3], iistel fonksiyon metodu [4],

Adomian ayrisim metodu [5], Varyasyonel iterasyon metodu [6,12], diferensiyel doniisiim
metodu [7], (%) —acilim metodu [8] ve rasyonel (%) —agilim metodu [9] gibi birgok yontem

vardir. Rasyonel (%) —acilim metodu lineer olmayan kesirli mertebeden kismi diferensiyel
denklemlerin ¢oziimlerinin elde edilmesinde en dogrudan ve etkili yontemlerden biridir. Bu
caligmada, “fractional complex transform” yontemi [10] sayesinde asagidaki kesirli

!

mertebeden Sharma-Tasso-Olver denklemini rasyonel (%) —ac¢ilim metodu kullanilarak

¢ozlilmustiir. Kesirli mertebeden Sharma-Tasso-Olver denklemi

0%u

ata

=0 (1)

2% o u)? a) 02u
+3put - +3p ([axa] +u

axza axza
seklinde olup burada u(x, t) iki degiskenli bilinmeyen fonksiyon, p herhangi bir reel sayidir
[11]. Ayrica buradaki a mertebeden kesirli tiirevler Jumarie'nin diizenlenmis Riemann-

Liouville anlamindaki tiirevi olup

1 d
'l—-a)dt

Df(t) =

[iE- ) (F@) - FONdE , 0<a<1

seklindedir [12].

2. Kesirli mertebeden Sharma-Tasso-Olver denkleminin analitik ¢oziimii

Bu boliimde Sharma-Tasso-Olver denkleminin ¢6ziimii i¢in
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x* kt®
T r(1+a) + r(1+a)

ulx,t) =U¢) , ¢ +$o 2)

dontisiimiinii kullanacagiz. Burada k sifirdan farkli reel say1 ve &, herhangi bir sabit reel

sayidir. Bu (2) denklemini (1) denklemine uygularsak U’(¢) = Z—? olmak iizere,

KU'(©) + 3pU(E)2U'(§) + 3pU"(§)% + 3pU(D)U” (€) + pU"" () = 0 @)

elde edilir. (3) denkleminin her iki tarafinin integrali alinirsa
kU(E) + pU(E)® +2plU(©)] +pU" (@) = € (@)

olup burada C bir integral sabitidir [13]. Simdi de rasyonel (%’) —ag¢ilim metodundan

bahsedelim. (4) denkleminin ¢6ziimii olarak

smoai(6'/g)

U = i 5
O = ) ©)

alabiliriz. Burada a; ve b;(i =0,1,2,...,m) keyfi sabitler olup sonradan hesaplanacaktir.

Ayrica A ve pu reel sabitler olmak tizere G = G (£),

G"(§) +A6"(§) +uG(§) =0 (6)

ikinci dereceden adi diferensiyel denklemini saglar. (6) denklemini diizenlersek,

d (G’ G'/ \ 4 41(G _
2 (C16)+(Cle) +A(C1g) +n=0 )
elde edilir. (6) veya (7) denkleminin ¢oziimleri

i) A2 —4u > 0 igin

] _ _ ]
¢, sinh <%) ¢ | + ¢, cosh (#) ¢

¢, cosh <—M) £ | + ¢, sinh <—M> g

()= -5+ 5

2

ii.) A2 —4u < 0 igin
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2 2

c; sinh <—“4ﬂ_/12) & | + ¢, cosh (—M> &

()= =5+

2
2 2

c; cosh (—M> ¢ | + ¢, sinh (—M> &

iii.) A2 —4u =0 icin

' A
(G /G) - _§+c1 -|C-2c2<f

seklindedir [9]. (5) denklemini (4) denkleminde yerine yazip en yiiksek mertebeli lineer terim
U(&€)" ve en yiiksek dereceli lineer olmayan U (&) terimlerine balance metodunu uygularsak,

m + 2 = 3m olup m = 1 bulunur. Buradan (4) denkleminin genel ¢6ziimii olarak

a1(G’/G)+ao

b1(G’/G)+bo

U@ = (8)

yazilir. (G’/ G) polinomunun ayni kuvvetlerinin katsayilar1 birbirine esitlenip elde edilen

cebirsel denklem ¢oziildigiinde a;, by, by, a,, k ve C katsayilart bulunur. Buradaki

hesaplamalar Maple yazilim programu ile elde edilmistir.
a0=ﬂ.b0,a1=2b0, b1=0, C=O, k=—p(/12—4,u) (9)

(9) denklemini (8) denkleminde yerine yazarsak
U@ =a1+2(/;) (10)

¢oziimii elde edilir. (G,/G) polinomunu A > 0 , ¢; = sinhé, ve c, = coshé, icin dikkate

alirsak

VA2 —4u

2

. —p(A* — 4u)t”
" T(1+a) I'(1+ a)

U($) = tanh < >€+€o o § +$o

hiporbolik giziimii elde edilir. (G'/; ) polinomunu 2 < 0, ¢; = sinhg, ve ¢, = cosh, igin

dikkate alirsak
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B Jap — A2 _x —p(A% — 4p)t?
U(§) = coth (T $t% ) 0 STraro T T Tatro TS

¢oziimii elde edilir.

3.Sonu¢

!

Bu ¢alismada rasyonel (%) —ac1lim yontemi ile birlikte fractional complex transform yontemi

de uygulanarak kesirli mertebeden Sharma-Tasso-Olver denkleminin analitik ¢6ziimleri elde

!

edilmistir. Goriildiigi lizere rasyonel (%) —acgilim teknigi kesirli mertebeden lineer olmayan

kismi diferensiyel denklemlerin ¢oziimiinde dogrudan, kolay ve etkili bir yontemdir.

Dolayisiyla yontem farkli tipten denklemlere ve sistemlere de uygulanabilir.
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THE PROTECTIVE ROLE OF GINKGO BILOBA LEAF EXTRACT

AGAINST THE GENOTOXIC EFFECTS OF DELTAMETHRIN

Fatih KUTLUER
Kirikkale University
Kiiltigin CAVUSOGLU
Giresun University
ABSTRACT

Deltamethrin is a commonly used insecticide in our country to protect agricultural
products such as lentils, sugar beets, corn and pistachios against insect damage. In this study,
the protective role of Ginkgo biloba L. (GB) leaf extract against genotoxicity caused by 20
mg/L dose of deltamethrin in Allium cepa L. test material was investigated. Micronucleus (MN)
and chromosomal damage frequency and the percentage of mitotic index (MI) were used as
indicators of genotoxicity. Six groups were formed as control and application groups: Control
(Group 1), 200 mg/L GB (Group I1), 400 mg/L GB (Group 111), 20 mg/L Deltamethrin (Group
V), 20 mg/L Deltamethrin + 200 mg/L GB (Group V), 20 mg/L Deltamethrin + 400 mg/L GB
(Group VI). At the end of germination, root tips were prepared for cytogenetic analysis using
routine preparation techniques. In conclusion, deltamethrin application resulted in statistically
significant (p<0.05) increases in MN and chromosomal damage frequency and statistically
significant (p<0.05) decrease in MI percentage. Deltamethrin promoted chromosomal damages
such as fragment, sticky chromosome, unequal distribution of chromatin, bridge and reverse
polarization. It was determined that the application of GB with 200 and 400 mg/L doses
deltamethrin decreased the genotoxicity. In other words, the application of GB in two different
doses caused a decrease in the frequency of MN and chromosomal damage and an increase in
the percentage of MI. On the other hand, it was found that the decrease in genotoxicity was
more pronounced at 400 mg/L dose of GB. As aresult, GB can be used as a protective biological

product in reducing the harmful effects of pesticides such as Deltamethrin.

Keywords: Deltamethrin, chromosomal damage, micronucleus mitotic index, Ginkgo
biloba
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1. INTRODUCTION

Deltametrin is one of the most effective insecticides widely used for insects such as ants,
houseflies, mosquitoes, lice, fleas. It is referred to as contact-effect stomach poison. It is the
main ingredient of the smoke mixture used by municipalities in the fight against flies in the
summer months (1). Deltametrin is a member of Pyrethroids that are very effective in fighting
parasites and it is an effective insecticide in synthetic dibromo-piretroid structure. In people
exposed to the acute effect of pyrethroids, damages in nervous system, gastrointestinal tract,
respiratory system and cardiovascular system have been detected. The main target of
pyrethroids insecticides are voltage-gated sodium channels. By delaying the inactivation of
these channels, they cause neuronal excitability in non-targeted organisms.
Acute oral LDso dose of deltamethrin is 135mg/kg for rats (2). deltamethrin has many negative
effects on non-target creatures. These effects were mostly investigated in living things such as
rats and mice. Plants are non-target organisms in deltamethrin applications and toxic effects on
plants have not been adequately studied. For this reason, in this study, the toxic effect of
deltametrin on A. cepa as a bio-indicator organism and the protective effect of Ginkgo biloba
L. (GB) leaf extract against this toxicity were investigated.

GB is derived from the green leaves of the Ginkgo biloba tree and contains 24% ginkgo
flavone glycosides and 6% characteristic terpene lactones. GB is widely used in clinical
treatment to increase circulation in the tissues of organs such as the heart and brain (3). GB is
antioxidant, antimicrobial, anti-inflammatory and vasodilation. GB protects bio-membranes
against oxidative stress and minimizes cell loss by holding free oxygen radicals. It has been
shown that GB prevents the development of fibrosis due to oxidative and nitrosative stress
increase due to bleomycin in the lungs due to its effective free radical scavenging and
antioxidant properties (4). Although many studies on GB have been conducted to date, its
protective feature against deltamethrin toxicity has not been investigated yet. In this regard, this
study has a high original value. The cytogenetically changes in A. cepa meristematic cells were
investigated by MN, M1 and CAs analysis.

2. MATERIAL AD METHODS

A. cepa bulbs were used as plant material. During the germination, 10 bulbs were taken for
each group and washed with pure water for 5 minutes. The bulbs were placed in a 100 ml beaker

and they were placed in a dark climate cabinet of 24-25°C and left to germinate for 72 h. The
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bulbs in control group were not treated with any chemicals. The solutions applied to the groups

and groups are given in Table 1.

Table 1. Experimental groups

Groups Treatments

Tap water (Control)

200 mg/L GB

400 mg/L GB

20 mg/L Deltamethrin

20 mg/L Deltamethrin+200 mg/L GB
20 mg/L Deltamethrin + 400 mg/L GB

2.1. MI, MN and CAs analysis

Cytogenetic changes in A. cepa meristematic cells were determined by using MI, MN and
CAs frequency. After 72 hours germination period, 1-2 cm radicle samples taken from each
bulb were subjected to various fixation procedures. After hydrolysis with 1IN HCI at 60°C,
samples were stained with acetocarmine and crushed with acetic acid then examined using a
Nicon Eclipse Ci-L research microscope (5,6). 1000 cells were counted for MN and CAs
frequency analysis and a total of 10.000 cells were investigated for M1 analysis in each group.
The determination of MN is based on the criteria of Fenech et al. (7). According to this: MN
should be 1/3 of the cell nucleus or smaller, MN should be round or oval, MN membrane should
be clearly distinguishable from cell nucleus. M1l was calculated using Equation 1.

MI = [Number of cells entering to mitosis] / [Total cell count] x 100 1)

3. RESULTS AND DISCUSSION

Genotoxic effects of deltamethrin were investigated by examining MN, Ml and CAs. The
effects of deltamethrin on the mitotic index were given in Figure 1. The mitotic index refers to
the ratio of dividing cells to the total number of cells. The dividing cell ratio in the control group
was found to be 882.54 + 32.15. Similar divided cell rates were obtained in the group that
received 200 and 400 mg/L GB, and it was found that GB was not cytotoxic. The number of

the dividing cells in 20 mg/L deltamethrin treated group decreased 1.76 times compared to the
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control group and decreased to 500.16+20.48. This result shows that deltamethrin is clearly
cytotoxic (8). GB application with deltamethrin has been observed to cause an increase again
in the mitotic index. It was found that the rate of Ml in the group treated with 400 mg/ L GB
together with deltamethrin was 1.3 times higher than that in the deltamethrin treated group. This
result shows that GB is protective against suppressing effects of deltamethrin on cell division.

This protective feature can be associated with active components in GB (9,10).

The effects of deltamethrin and GB applications on the frequency of MN were given in
Figure 2. Low levels of MN frequency were detected in Group I, 1l and Il1. It was determined
that these MN frequencies were not statistically significant (p>0.05). In the deltamethrin treated
group, high MN frequency was determined and 35.45 + 8.56 MN frequencies were counted.
This result indicates that deltamethrin causes genetic instability in A. cepa root tip cells. GB
application with deltamethrin has been found to reduce this genetic instability and MN
frequency. It was found that the frequency of MN in groups V and VI, respectively, decreased
1.3 and 2.1 times compared to the deltamethrin treated group. In particular, 400 mg/L GB
application has been found to exhibit high protective properties. The high antioxidant feature
of ginkgo flavone glycosides and terpene in GB ingredient protects the cell against various

damages (11). GB application decreasing MN frequency confirms this hypothesis.

Mitotic Index

Group | Group Il Group 11 Group IV Group V Group VI

Figure 1. Mitotic index in experimental groups. Control (Group I), 200 mg/L GB (Group II),
400 mg/L GB (Group I1I), 20 mg/L Deltamethrin (Group V), 20 mg/L Deltamethrin + 200
mg/L GB (Group V), 20 mg/L Deltamethrin + 400 mg/L GB (Group VI)
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Group I Group 11 Group 11Group IV Group V Group VI

Figure 2. MN frequency in experimental groups. Control (Group 1), 200 mg/L GB (Group II),
400 mg/L GB (Group I1I), 20 mg/L Deltamethrin (Group V), 20 mg/L Deltamethrin + 200
mg/L GB (Group V), 20 mg/L Deltamethrin + 400 mg/L GB (Group VI)

The effects of deltamethrin and GB applications on CAs frequency were given in Table
1 and Figure 3. Statistically insignificant CAs formations were found in Groups I, Il and I1I.
These formations appeared only in the type of sticky chromosome. It was determined that
deltamethrin application was caused by CAs formations at high frequency and in various types.
These formations are classified as fragment, sticky chromosome, unequal distribution of
chromatin, bridge and reverse polarization. Among the CAs species, the highest rate of
fragment formation was observed. Briefly, it has been determined that deltamethrin induces
CAs species in different species but causes more fragment formation. It was determined that
the application of GB together with deltamethrin decreased the CAs frequency. It was observed
that this decrease was dose dependent and the most obvious decrease occurred in Group VI.
While 40.18 +5.45 fragment formation was observed in the deltamethrin treated group, the
frequency of fragment decreased to 23.16+3.54 in deltamethrin and 400 mg/L GB treated group.
This result shows that GB application is clearly protective against genotoxicity. Similarly,
Cavusoglu (2010) reported that GB application caused a decrease in the frequency of radiation-

induced chromosomal abnormalities (11).
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Table 1. CAs types and frequencies in experimental groups. FRG: fragment, SC: sticky

chromosome, UDC: unequal distribution of chromatin, B: bridge, RP: reverse polarization

CAstype Groupl Groupll Grouplll GrouplV GroupV Group VI
FRG 0.00 0.00 0.00 40.18 32.18 23.16
+ + + + + +
0.00¢ 0.00¢ 0.00¢ 5.452 4,53 3.54°¢
0.15 0.12 0.00 32.22 23.96 15.68
+ + + + + +
0.12¢ 0.10¢ 0.00¢ 4.58? 3.25P 2.83¢
0.00 0.00 0.00 21.42 15.36 9.50
+ + + + + +
0.00¢ 0.00¢ 0.00¢ 2.962 2.15P 1.75°
0.00 0.00 0.00 15.46 9.18 4.16
+ + + + + +
0.00¢ 0.00¢ 0.00¢ 2.20° 1.83° 1.26°
0.00 0.00 0.00 12.64 7.85 2.96
- + + - - -
0.00¢ 0.00¢ 0.00¢ 2.16° 1.58° 0.98°
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Figure 3. CAs types and MN formation induced by deltamethrin. a: MN, b: fragment, c: sticky

chromosome, d: unequal distribution of chromatin, e: bridge, f: reverse polarization

CONCLUSION

As a result, it was found in this study that deltamethrin caused high genotoxic damage in
non-target organism A. cepa. It has been determined that GB, which has antioxidant content,
has a protective effect against this genotoxicity. It was found that this protective effect increased
depending on the dose. Briefly, this study revealed that the toxic effects of many chemicals we

are exposed to in daily life can be reduced with natural antioxidant compounds.
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PROTECTIVE ROLE OF ROYAL JELLY

AGAINST DELTAMETHRIN INDUCED BIOCHEMICAL TOXICITY

Fatih KUTLUER
Kirikkale University
Emine YALCIN
Giresun University
ABSTRACT

Deltamethrin is a commonly used insecticide for protection against harmful insect
species such as Spargonathis pilleriana, Agrotis ipsilon, Agrotis segetum, Leptinotarsa
decemlineata, Sesamia nonagrioides and Apion arrogans. Royal jelly (RJ) is a secretion
produced by worker bees to feed queen and the other bees. In this study the protective role of
Royal jelly against the biochemical toxicity induced by 20 mg L deltamethrin was investigated
by using the Allium cepa L. test material. The most important indicator of lipid peroxidation,
malondialdehyde (MDA) level, and antioxidant enzymes superoxide dismutase (SOD) and
catalase (CAT) activities were used as indicators of biochemical toxicity. A. cepa bulbs were
divided to six groups as Control (Group 1), 190 mg/L RJ (Group I1), 380 mg/L RJ (Group I11),
20 mg/L deltamethrin (Group 1V), 20 mg/L deltamethrin+190 mg/L RJ (Group V), 20 mg/L
deltamethrin +380 mg/L RJ (Group VI). At the end of germination for 72 hours, the root tips
were prepared for biochemical analysis using routine preparation techniques. As a result, it was
found that deltamethrin administration caused statistically significant (p <0.05) increases in
MDA levels, SOD and CAT enzyme activities. The application of RJ at doses of 190 and 380
mg/L together with deltamethrin reduced the toxic effects of deltamethrin, causing statistically
significant (p<0.05) reductions in MDA levels and SOD and CAT activities. In addition, it was
found that these reductions were more pronounced at 380 mg/L dose of RJ. As a result, RJ can
be used as a protective nutritional supplement in reducing toxicity caused by pesticides such as

deltamethrin.

Keywords: Deltamethrin, royal jelly, SOD, CAT, MDA
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1. INTRODUCTION

Royal jelly (RJ) is used for various purposes in folk medicine, apitherapy, cosmetics and
pharmaceutical industry as a popular drug due to its many biological activities. Due to
antioxidative effect of RJ, it is reported that it protects people against a number of diseases that
may occur as a result of oxidative events, especially cancer, coronary diseases, inflammatory
diseases, neurological degeneration and aging (1,2). Basic components of RJ are water, protein,
sugars, lipids and mineral salts. The composition of RJ can vary according to geographically
and climatic conditions, and its average moisture content is 60-70%, crude protein content is
12-15% in total, sugar content is 10-16% and lipid content is 3-6%, but it contains low
molecular weight compounds such as vitamins, salts and free amino acids and water-soluble
protein fractions (3,4). The antioxidative effect of royal jelly is provided by its phenolic
compounds or polyphenols. In addition, anti-inflammatory, anticarcinogenic, thermogenic,
probiotic and antimicrobial properties of these compounds have been proven by in vivo and in
vitro studies that have (2,3). In this study, the protective properties of RJ were investigated
against the harmful effects of deltamethrin insecticide, which is frequently used in agricultural
areas. In this context, Allium cepa test, an in vivo toxicity test, was used. The determination of
genetic damage in A. cepa was performed for the first time by Levan in 1938 by observing the
mitotic disruptions caused by colchicine. Many cytotoxicity and genotoxicity tests have been
performed with A. cepa, and these results have been compared with other toxicity tests (5).
Rank and Nielson (6) reported 82% correlation in rodent and A. cepa carcinogenic tests.

Vicentini et al. (7) stated that A. cepa test is a reliable test in the determination of toxicity.

The antioxidant system provides defense against oxidative damage in living things.
Oxidative agents exposed to living things as a result of pollution cause changes in the
antioxidant system. The oxidant and antioxidant system is in balance in organisms. In this study,
the effect of deltamethrin insecticide on levels of antioxidant enzymes and lipid peroxidation
in A. cepa meristematic cells was investigated. SOD and CAT enzymes are two antioxidant
enzymes and play an important role in suppressing oxidative stress. MDA is a reactive product
formed as a result of lipid peroxidation and indicates the presence of oxidative damage in the
cell. In this study, biochemical toxicity was determined by investigating MDA level, SOD and
CAT activities.

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESI TAM METIN KiTABI



és}.,‘ BiLiMg g,

uLus;,

IS|S

UBAK ULUSLARARASI BILIMLER AKADEMISI

2. MATERIAL AD METHODS

A. cepa bulbs were used as plant material. During the germination, 10 bulbs were taken for
each group and washed with pure water for 5 minutes. The bulbs were placed in a 100 ml beaker
and they were placed in a dark climate cabinet of 24-25°C and left to germinate for 72 h. The
bulbs in control group were not treated with any chemicals. The solutions applied to the groups
and groups are given in Table 1.

Table 1. Experimental groups

Tap water (Control)
190 mg/L RJ

380 mg/L RJ

20 mg/L deltamethrin

20 mg/L deltamethrin+190 mg/L RJ

20 mg/L deltamethrin+380 mg/L RJ (Group

2.1.MDA Analysis

MDA analysis, which is an indicator of oxidative stress and lipid peroxidation, was made
according to the method suggested by Akgiindiiz et al. (8). Briefly, 0.5 g of sample tissue was
homogenized in 5% trichloroacetic acid and the homogenates were centrifuged at 12000 rpm.
20% trichloracetic acid solution and 0.5% thiobarbituric acid were added to the supernatant and
boiled at 96 ° C for 25 minutes. After centrifugation at 10000 rpm, supernatant absorbance was

measured at 532 nm. MDA level expressed as pM/g.

2.2. Enzyme Extraction

Tissue homogenization was performed to determine enzyme activities. In this way, the
transition of enzymes in the cell and tissue to the extraction medium was provided. Briefly,
fresh root tips (0.5 g) from each group were crushed with 5 mL of chilled sodium phosphate
buffer (50 mM, pH 7.8). The supernatants obtained after centrifuging the homogenates at 10000
rpm were used for enzyme analysis (8).
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2.3. SOD and CAT activity analysis

SOD activity was determined according to the procedure developed by Beauchamp and
Fridovich (9) and expressed as U/mg FW. CAT activity was calculated at 240 nm as a result of
H>0> consumption according to the method proposed by Beers and Sizer (10) and the activity

expressed as ODz40nm/g/min FW.

3. RESULTS AND DISCUSSION

The effects of deltamethrin and RJ applications on MDA level in A. cepa meristematic cells
were given in Figure 1. MDA is an indicator of lipid peroxidation that occurs in the cell. It was
determined that the MDA level was similar in the control group and in the groups where only
RJ was applied. MDA levels were obtained in 5.0-5.20 uM/g FW range in all three groups and
no statistical difference was found (p>0.05) between these three groups. It was determined that
MDA level increased to 20.40£5.50 uM/g FW level in the group where 20 mg/L deltamethrin
was applied. Briefly, it was found that the level of MDA in group 1V increased by 3.92 times
compared to the control group. In Group V and VI, RJ was applied with deltamethrin. It was
determined that the MDA level decreased again in these groups. It was found that the level of
MDA in Group V decreased by 1.34 times compared to the group in which only deltamethrin
was applied. In group VI, where the RJ concentration is higher, the level of MDA has been
decreased by 2.19 times compared to the group where only deltamethrin was applied. Briefly,
it has been determined that RJ exhibits dose-dependent protection. This protective role of RJ is
related to the active ingredients it contains, and its high phenol content is responsible for the
actual protective effect. Similarly, Cavusoglu et al. (11) reported that RJ was protective against

oxidative damage induced by cadmium.
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Figure 2. MDA levels in experimental groups. Group I: control, Group II: 190 mg/L RJ
Group IlI: 380 mg/L RJ, Group IV: 20 mg/L deltamethrin, Group V: 20 mg/L
deltamethrin+190 mg/L RJ, Group VI: 20 mg/L deltamethrin +380 mg/L RJ.

The effects of deltamethrin and RJ applications on SOD level in A. cepa meristematic cells
were given in Figure 2. SOD is an antioxidant enzyme found in cells and changes in its activity
occur in the presence of oxidative stress. It was determined that the SOD level was similar in
the control group and in the groups where only RJ was applied. In all three groups, SOD level
was obtained in the range of 38.60-40.40 U/mg FW and there was no statistical difference
(p>0.05) between these three groups. It was found that the SOD level increased to 80.30+9.45
U/mg FW in the group that received 20 mg/L deltamethrin. Briefly, it was found that the SOD
level in group IV increased by 1.98 times compared to the control group. This result indicates
the free radical formation in the cell and indicates that SOD activity is induced. It was
determined that the increasing SOD level decreased again in Group V and V1. It was found that
the level of MDA in group V decreased by 1.12 times compared to the group that only
deltamethrin was applied. In Group VI, this decrease was determined as 1.37 times. In other
words, a higher improvement in SOD activity at higher RJ dose was detected. Similar Silici et

al. (12) reported that RJ ameliorates the SOD activity in rats induced by cisplatin.
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Figure 2. SOD activities in experimental groups. Group I: control, Group II: 190 mg/L RJ
Group I1I: 380 mg/L RJ, Group IV: 20 mg/L deltamethrin, Group V: 20 mg/L
deltamethrin+190 mg/L RJ, Group VI: 20 mg/L deltamethrin +380 mg/L RJ.

Changes in CAT activity in all experimental groups were given in Figure 3. CAT is
responsible for the neutralization of hydrogen peroxide, which causes oxidative damage in cells.
While there was no significant difference (p>0.05) in CAT levels in the control group and only
RJ treatment groups, significant changes were observed only in the deltamethrin treated group.
It was found that CAT level increased to 2.84+1.12 in 20 mg/L deltamethrin treated group.
Briefly, it was determined that CAT level in group IV increased by 4.43 times compared to the
control group. This indicates the formation of a highly radical hydrogen peroxide in the cell and
indicates that CAT activity is induced. It was determined that the CAT level in Group V and
VI decreased again. The most significant decrease was observed in group VI and it was
determined that CAT activity decreased 1.82 times compared to the group deltamethrin treated
group. In a similar study, it was reported that RJ application ameliorated the CAT activity

induced by cisplatin.
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Figure 3. CAT activities in experimental groups. Group I: control, Group II: 190 mg/L RJ
Group I1I: 380 mg/L RJ, Group IV: 20 mg/L deltamethrin, Group V: 20 mg/L
deltamethrin+190 mg/L RJ, Group VI: 20 mg/L deltamethrin +380 mg/L RJ.
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PROTECTIVE ROLE OF CELERY SEED EXTRACT
AGAINST BIOCHEMICAL TOXICITY INDUCED BY 1,4-DIOXANE
Deniz KURT
Giresun University
Emine YALCIN
Giresun University
ABSTRACT

1,4-Dioxane is a by-product resulting from the addition of ethylene oxide to cleaning
raw materials. It is used to make the products suitable for cleaning. For example, it is used for
more foaming of toothpaste and shampoos. However, some studies in recent years have shown
that 1,4-dioxane is carcinogenic and causes damage to the skin, harmful effects on the liver,
kidney and nervous and respiratory systems. In recent years, extracts from plants such as
Ginkgo biloba, grape seed, nettle, green tea and green coffee have been used in reducing toxicity
caused by chemical agents. In this study, the protective role of Celery seed extract (Cse) against
biochemical toxicity induced by 100 mg/L 1,4-dioxane was investigated using the Allium cepa
L. test material. The malondialdehyde (MDA) level, superoxide dismutase (SOD) and catalase
(CAT) activities were used as markers of biochemical toxicity. For this purpose, six groups,
one control and five application groups were created. The control group (Group 1) was
germinated with tap water. Group Il and Group Il were germinated with 240 mg/L and 480
mg L Cse, respectively. Group IV was germinated in 100 mg/L 1,4-dioxane. Group V and
Group VI were treated with 100 mg/L 1,4-dioxane+240 mg/L Cse and 100 mg/L 1,4-dioxane
+ 480 mg/L Cse, respectively. At the end of germination, root tips were prepared for
biochemical analysis using routine preparation techniques. As a result, 1,4-dioxane application
caused statistically significant increases in MDA levels, SOD and CAT enzyme activities. The
application of Cse at doses of 240mg/L and 480 mg/L together with 1,4-dioxane reduced the
toxic effects of 1,4-Dioxane. In addition, it was determined that the dose of 480 mg/L Cse was
more effective in these improvements. As a result, it has been observed that Cse can be used as

a protective dietary supplement to protect against the toxic effects of chemical agents.

Keywords: 1,4-dioxane, antioxidant enzyme, celery seed extract, lipid peroxidation
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INTRODUCTION

1,4-dioxane is widely used in paints, varnishes, adhesives, preparation of detergents and
cleaners, cosmetics and pesticides. It is also used as a dehydrating agent in the production of
chemicals, medicinal products and magnetic bands, in the structure of antifreezes, in the
preparation of tissue samples, and in counting radioactive rays (1,2). The most important areas
of usage are cosmetic products, soap, shampoo, hair lotions, baby lotions, liquid dishwashing
detergents and bubble bath products (3,4). 1,4-dioxane is formed as a result of dimerization of
ethylene oxide during the formation of polyethoxy alcohols (5). The wide use of 1,4-dioxane
results in high contamination in living things and causes serious toxic effects. 1,4-dioxane has
severe toxic effects in humans. The main target tissues and organs are the skin, liver, kidney,
lung and eyes. Intake by inhalation, skin and nutrition causes poisoning. Symptoms of
poisoning include dizziness, headache, difficulty breathing, nausea and vomiting. Also, it is
known that 1,4-dioxane causes depression in the central nervous system (3). In this study, the
protective properties of Celery seed extract (Cse) against the toxic effects of 1,4-dioxane in
meristematic cells were investigated. Celery (Apium graveolens L.) is widely grown in the
temperate zone. Leaves and stems are popularly used and it is used as a popular vegetable in
most Asian countries. The seeds of the celery plant have been found useful in herbal medicine
for relieving urinary stones, intestinal diseases, bloating, and stimulating smooth muscles.
These effects are associated with the content of celery seed. These ingredients are monoterpene
hydrocarbons (46%), phthalides (42.3%) and essential oils (6-8). In this study, the protective
effect of Cse was evaluated against biochemical toxicity. For this purpose, oxidant and
antioxidant parameters were examined. Free radicals act on all important compounds of cells
such as lipids, proteins, DNA, carbohydrates, causing their structure to deteriorate and lipid
peroxidation in living organisms. Malondialdehyde (MDA) is the main metabolite formed as a
result of oxidation of cell lipids and degradation, and is considered as an index of lipid
peroxidation. The substances that prevent oxidation caused by free radicals and are capable of
capturing and stabilizing free radicals are called “antioxidants.” Antioxidants are compounds
that react with existing radicals and prevent them from turning into more harmful forms and the
formation of new free radicals. Enzyme systems such as SOD and CAT, which are in the
primary antioxidant category, have the ability to destroy free radicals (9-11). For this reason,
MDA, SOD and CAT were used as indicator parameters in the evaluation of biochemical

toxicity in this study.
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MATERIAL AND METHODS

Fresh A. cepa bulbs were purchased from local markets and approximately equal sized
and healthy bulbs were used as research material. The bulbs were separated into six groups
(Tablel), one as control and five as treatment groups. Bulbs were placed in 85x100 mm

diameter plastic beakers and were left to germinate at room temperature during 72 h.

Table 1. Experimental groups

Groups Treatment

Group | Tap water

Group 11 240 mg/L Cse

Group I 480 mg L Cse

Group IV 100 mg/L 1,4-dioxane

Group V 100 mg/L 1,4-dioxane +240 mg/L Cse

Group VI 100 mg/L 1,4-dioxane + 480 mg/L Cse
MDA Analysis

MDA levels of all groups were determined with the protocol proposed by Unyayar et
al. (12). The root tips (0.5 g) were homogenized in 5% trichloroacetic acid (TCA) with
homogenizer (Ultraturrax, T25-B). And then homogenates were centrifuged for 15 min at
12000 rpm at 24°C. In a 20% TCA solution, 0.5% thiobarbituric acid and supernatant were
transferred to a new tube of equal volume and boiled at 96°C for 25 min. At the end of the
period, the tubes were placed to ice bath and centrifuged at 10000 rpm for 5 min. MDA levels

are expressed as mean + standard deviation (SD).

SOD and CAT Analysis

For SOD and CAT analysis, fresh root material (0.2 g) was collected and
homogenized with 5 mL of chilled sodium phosphate buffer (50 mM, pH 7.8). The
homogenates were centrifuged at 10000 rpm for 20 min and the supernatant was used for
enzyme analyzes. SOD activity was measured according to the method proposed by Beauchamp
and Fridovich (13). Specific SOD activity is expressed as units per mg fresh weight (U/mg
FW). CAT activity was measured according to the protocol proposed by Beers and Sizer (14).
Activity is expressed as OD240nmmin/g FW.
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Statistical analysis

Statistical analyzes were performed using the IBM SPSS Statistics 22 SP package
program. Data were expressed as mean = SD (standard deviation) of ten experiments (n=10).
The statistical significance between the means was determined by One-way ANOVA and
Duncan test, and p value was <0.05 when it was considered statistically significant.

RESULTS AND DISCUSSION

The effects of 1,4-dioxane and Cse applications on MDA levels were given in Figure 1.
No statistically significant difference was observed between Group I, Group Il and Group Il
(p>0.05). It was determined that MDA level was increased 4.8 times in the 1,4-dioxane-treated
group compared to control. This indicates that 1,4-dioxane causes lipid peroxidation in root tip
meristematic cells. 1,4-dioxane has been shown to cause oxidative stress in organisms such as
plants and animals by many previous studies (15). Oxidative damage causes lipid peroxidation
in vivo and adversely affects lipids and lipid-containing molecules, especially the cell
membrane of eukaryotes. The most affected molecules of lipid peroxidation are unsaturated
fatty acids in the cell membranes and MDA is a mutagenic substance produced by peroxidation
of membrane lipids (15,16). Increased MDA level in this study is an indication that 1,4-dioxane
causes oxidative damage. In Groups V and VI, it was determined that Cse application reduced
MDA level and had a protective role. MDA levels were found as 12.00+£2.56 and 7.50£1.98
uM/g FW in Groups V and VI, respectively. Briefly, it was determined that MDA level
decreased 1.44 times for Group V and 2.3 times for Group VI compared to Group IV.

Figure 1. MDA levels in experimental groups
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The changes in SOD and CAT activities in the experimental groups were given in Figure
2 and Figure 3. Enzyme levels in the Cse treated Group Il, 111 and control group were found to
be close and parallel to each other. This indicates that Cse does not cause any toxic effects on
SOD and CAT activities. In the 1,4-dioxane-treated group, enzyme activities were significantly
increased and SOD activity was found as 61.20+7.93 U/mg FW and CAT activity was
determined as 4.25+0.48 ODasonmmin/g FW. Briefly, compared to the control group, it was
determined that SOD activity increased 2.0 times and CAT activity increased 4.8 times. This
result shows that CAT activity is more sensitive to 1,4-dioxane toxicity. 1,4-dioxane has been
known to cause oxidative stress in organisms (15). Cells have an antioxidant system to tolerate
oxidative damage, and many antioxidant enzymes neutralize radical products. The two enzymes
known to be induced in the presence of oxidative damage in cells are SOD and CAT. In this
study, increased MDA level as a result of 1,4-dioxane treatment shows the presence of oxidative
damage. In addition to the increase in MDA levels observed in this study, SOD and CAT
activities were also increased and this was associated with the induction of antioxidant system.
There are similar studies in the literature reporting that 1,4-dioxane causes oxidative damage.
Ozen (2012) observed that MDA levels were increased with 1,4-dioxane treatment and this
increase was associated with oxidative damage.

Figure 2. SOD levels in experimental groups
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Figure 3. CAT levels in experimental groups

Cse application with 1,4-dioxane has been found to cause improvements in enzyme
activities. It was determined that SOD activity decreased in Group V and Group VI to
50.16£5.20 and 40.86+4.64 U/mg FW, respectively. It was determined that CAT activity
decreased to 3.76+0.35 and 2.524+0.32 OD240 nmmin/g FW, respectively in the same groups.
Briefly, it was determined that Cse application caused an improvement in the increases
observed in SOD and CAT activities. This is related to the active ingredients in the Cse content.
This protective feature of Cse is related to the active ingredients in its content. Many active
ingredients contribute to the bioprotective role of Cse. Wei and Shibamoto (18) reported that
essential oils in Cse have important antioxidant activity. Zheng et al. stated that phthalides of
Cse prevent benzo-pyrene-induced toxicity (19).

CONCLUSION

In this study, it has been determined that 1,4-dioxane causes changes in antioxidant and
oxidant parameters in meristematic cells. Deterioration in antioxidant-oxidant balance causes
oxidative stress in cells. It was observed that MDA level increased and oxidative damage
occurred in the group treated with 1,4-dioxane. SOD and CAT enzymes are induced in the
presence of this oxidative stress. It was determined that Cse application caused a decrease in
MDA level and caused improvements in SOD and CAT activity. As a result, it has been
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determined that Cse plays a dose-related protective role against biochemical toxicity induced

by 1,4-dioxane.
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THE PROTECTIVE ROLE OF LYCOPENE AGAINST 1,4-DIOXANE
GENOTOXICITY

Deniz KURT

Giresun University

Kiiltizsin CAVUSOGLU

Giresun University
ABSTRACT

1,4-dioxane is used in the production of different cleaning products such as shampoo,
detergent, soap, toothpaste and shower gel, which are used in daily life. Some studies have
revealed that 1,4-dioxane can be easily absorbed through the skin, causing irritation to the liver,
lung, kidney and nervous system. Lycopene is a carotenoid pigment that gives red color in
plants. It is especially found in tomatoes and red fruits. It is one of the strongest antioxidant
carotenoid. In this study, the protective role of Lycopene against 100 mg/L 1,4-dioxane induced
genotoxicity was investigated in the Allium cepa L. test material. Micronucleus (MN),
chromosomal abnormality (CAs) frequency and the percentage of mitotic index (MI) were used
as indicators of genotoxicity. A. cepa bulbs were divided into six groups as control and
application groups. Control group was germinated in tap water and coded as Group 1. Group Il
and Group 111 were treated with 215 mg/L and 430 mg/L lycopene, respectively. Group IV was
germinated in 100 mg/L 1,4-dioxane. Group V and Group VI were treated with 100 mg/L 1,4-
dioxane+215 mg/L lycopene and 100 mg/L 1,4-dioxane+430 mg/L lycopene, respectively. As
a result, 1,4-dioxane application resulted in a statistically significant increase in MN and CAs
frequency, and a statistically significant decrease in MI percentage. 1,4-dioxane induced
chromosomal damages such as fragment, sticky chromosome, bridge, unequal distribution of
chromatin and nucleus damage. On the other hand, Lycopene application at doses of 215mg/L
and 430 mg/L together with 1,4-dioxane decreased the genotoxicity at a statistically significant
level. In other words, the application of Lycopene at 215 mg/L and 430 mg/L doses caused a
decrease in the number of MN and chromosomal damages and an increase in the percentage of
MI. It was also determined that the reduction in genotoxicity was more pronounced at 430 mg/L
Lycopene concentration. As a result, Lycopene can be used as an antioxidant dietary

supplement in reducing toxicity caused by chemicals.

Keywords: 1,4-dioxane, chromosomal damage, lycopene, micronucleus, mitotic index
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INTRODUCTION

1,4-dioxane is a cyclic compound with the organic formula C4HsOz, also known under
the trade names "polyethylene”, "polyethylene glycol™ and "polyoxyethylene” (1). It is a volatile
and colorless liquid (2,3). It is obtained by heating ethylene glycol with concentrated sulfuric
acid or concentrated phosphoric acid (4). Today, dioxane is used as a solvent in the production
of organic products, varnishes, paints, varnishes, lacquered products, paint and oil paint
removers, resins, oils, waxes, paint, cement disinfectants, fumigants, emulsions and polishing
compositions (2,5). 1,4-dioxane is also used in the herbicides structures and in the manufacture
of plasticizers and monomers. And many laundry detergents also contain 1.4-dioxane (6). Data
on 1,4-dioxane toxicity in both plants and humans are very limited. However, absorption,
distribution and metabolism of 1,4 dioxane have been studied extensively in experimental

animals.

Lycopene is the most common carotenoid in tomato and tomato products and is responsible for
the red color. It is a powerful antioxidant and has anti-carcinogenic properties. In addition to
protecting cells from free radical damage due to its antioxidant properties, it strengthens the
bonds between cells and improves cell metabolism (7,8). Studies have shown that tomato and
tomato products have a protective effect in terms of breast, uterus, liver, prostate cancers,
cardiovascular diseases, Alzheimer’s disease, bone and skin health due to their high Lycopene
content, which are considered as antioxidants (9,10). Since people cannot synthesize
carotenoid, they have to take them as nutrients. At least 85% of the Lycopene in our diet is
obtained from tomato and tomato products. It has been shown that carotenoid have protective
effects against serious diseases such as cancer, heart disease, degenerative eye diseases (11,12).
In this study, the protective role of Lycopene against genotoxicity induced by 1,4-dioxane was
investigated. Genotoxic effects were examined in A. cepa meristematic cells. Since these cells
divide very frequently, it provides convenience in determining genotoxicity. MI, CAs and MN

frequency parameters were used to determine genotoxic effects.
MATERIAL AND METHODS
Groups

Fresh A. cepa bulbs were purchased from local markets and approximately equal sized

and healthy bulbs were used as research material. The bulbs were separated into six groups
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(Tablel), one as control and five as treatment groups. Bulbs were placed in 85x100 mm

diameter plastic beakers and were left to germinate at room temperature during 72 h.

Table 1. Experimental groups

Groups Treatment

Group | Tap water

Group 1l 215 mg/Lycopene

Group 11 430 mg/L lycopene

Group IV 100 mg/L 1,4-dioxane

Group V 100 mg/L 1,4-dioxane+215 mg/L lycopene
Group VI 100 mg/L 1,4-dioxane+430 mg/L lycopene

Cytogenetic analysis

MI, CAs and MN frequency were investigated in root tip preparations. For this aim,
root tips of A. cepa obtained from experimental groups were cut about 1 cm in length, fixed for
2 hin Clarck fixative and kept in 70% ethanol at 4°C. For the cytological preparation, the root
tips were hydrolyzed in 1N HCI for 17 min at 60°C and then stained in acetocarmine for 24 h.
The preparations were investigated for mitotic cells and photographed under a research
microscope. For MN and CAs frequency analysis, a total of 1.000 cells were observed in each
treatment group. For determining the Ml ratio 10.000 cells were counted for each group and Ml
was calculated according to the following equation.

Mitotic Index (%) = Number of mitotic cells/Total number of cells x 100 (1)

Statistical analysis

Statistical analyzes were performed using the IBM SPSS Statistics 22 SP package
program. Data were expressed as mean+SD (standard deviation) of ten experiments (n=10).
The statistical significance between the means was determined by One-way ANOVA and

Duncan test, and p value was <0.05 when it was considered statistically significant.

RESULTS AND DISCUSSION

The effects of 1,4-dioxane and Lycopene on the MI in meristematic cells were given in
Figure 1. The number of dividing cells in the control group was found to be 912.78. In Group
I1 and 11, the number of dividing cells was found to be 905.42 and 915.28, respectively. It was

found that 1,4-dioxane treatment decreased the MI rates. In group IV, it was determined that
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the MI rate regressed to 600.48 and decreased 1.52 times compared to the control group. The
decrease in the Ml ratio of 1,4-dioxane treated group can be explained by the oxidative stress
induced by 1,4-dioxane. Xenobiotics trigger the formation of oxidative stress and cause a delay
in cell cycle. This delay occurs as a result of slowing in the G1 and S phases and even stopping
the cell cycle at the G2 point (13). Similarly, Sagir et al. (14) reported that 1,4-dioxane
administration caused a decrease in the Ml rate and reduced the number of dividing cells. It was
determined that abnormalities in Ml rates improved with Lycopene application. The number of
dividing cells was found to be 675.78 and 750.63 in Group V and VI, respectively. It was also
found that Ml rates increased by 1.12 and 1.24 times in Group V and VI, respectively compared

to the control group.

@ Y
1200 -
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S 600 -
400 -
200 -
0 - . : . : .

Group | Group Il Group Il Group IV Group V Group VI
\ J

Figure 1. Ml rates of experimental groups. Group I: Tap water, Group II: 215 mg/Lycopene,
Group I1: 430 mg/L lycopene, Group IV: 100 mg/L 1,4-dioxane, Group V: 100 mg/L 1,4-
dioxane+215 mg/L lycopene, Group VI1:100 mg/L 1,4-dioxane+430 mg/L lycopene

The effects of 1,4-dioxane and Lycopene treatment on MN frequency of meristematic cells
were given in Figure 2. MN formation was not observed in the control group and only Lycopene
treated groups. This indicates that Lycopene has no genotoxic effect. The frequency of MN in
the rate of 50.43+9.84 was observed in 1,4-dioxane treated group. The frequency of MN, which
is approximately 50 times higher than the control group, can be explained by the high genotoxic
effect of 1,4-dioxane. These genotoxic effects can be explained by oxidative stress and base
adducts in DNA induced by 1,4-dioxane. Exposure of dioxane and its derivatives leads to free
radical formation, and lipid peroxidation (15). Oxidative stress induces breakage of sugar-
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phosphate skeleton in DNA and serious mutations (16). The breakages in DNA induced by 1,4-
dioxane may lead to the formation of MN. Similarly, Sagir et al. (14) reported that 1,4-dioxane
treatment resulted in high MN formations in tested subjects. In this study, it was also determined
that MN frequency induced by 1,4-dioxane were decreased in Lycopene+1,4-dioxane treated
groups. It was determined that MN rates decreased in Group V and VI compared to Group IV.
In Groups V and VI, the frequency of MN was found to be 38.15+8.16 and 25.58+6.35,
respectively. MN rate in Group V decreased 1.32 times compared to the only 1,4-dioxane
treated group. In Group VI, this decrease was found to be 1.97 times. This result shows that
Lycopene applications are protective against MN formation which is a genotoxic damage

indicator.
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Figure 2. MN frequencies in experimental groups. Group |: Tap water, Group II: 215
mg/Lycopene, Group Il1: 430 mg/L lycopene, Group 1V: 100 mg/L 1,4-dioxane, Group V: 100
mg/L 1,4-dioxane+215 mg/L lycopene, Group VI: 100 mg/L 1,4-dioxane+430 mg/L lycopene

The effects of 1,4-dioxane and Lycopene applications on CAs frequency were given in Figure
3 and Table 1. A few statistically insignificant CAs occurrences were observed in the control
group and the only Lycopene treated groups. High frequency of CAs formations were observed
in the 1,4-dioxane treated group. 1,4-dioxane-induced CAs types are fragment, sticky
chromosome, vagrant chromosome, bridge, unequal distribution of chromatin and nucleus
damage. While fragment formation was observed at the highest rate among CAs, the lowest
level of nucleus damage was observed. It has been reported that 1,4-dioxane induces

transversions especially A:T-T:A and this modification is caused by adenosine adducts. Briefly,
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it has been reported that 1,4-dioxane treatments cause base adducts and also chromosomal
damages (17). The high frequency of CAs observed in the 1,4-dioxane treated group can be
explained by these effects. However, it was determined that high frequency of CAs decreased
with Lycopene application. It was found that the CAs frequency in Groups V and VI decreased
significantly compared to the 1,4-dioxane treated group. It was determined that fragment
formation decreased 1.3 times in Group V and 1.85 times in Group VI compared to 1,4-dioxane

treated group.

The protective property of the Lycopene observed in this study can be explained by its
antioxidant activity. 1,4-dioxane has a toxic effect by forming oxidative stress and Lycopene's
antioxidant feature reduces oxidative damage in cells. Lycopene exhibits antioxidant activity
with many mechanisms. Some of these mechanisms are the removal of peroxyl radicals,
scavenging of single oxygen, stimulating cell-cell communication and controlling cell growth
(18). Similar, Cavusoglu et al. (19) reported the protective role of lycopene against refinery

wastewater-induced genotoxicity in maize meristematic cells.

Figure 3. MN and CAs formations induced by 1,4-dioxane (a: MN, b: fragment, c: sticky
chromosome, d: bridge, e: unequal distribution of chromatin, f: nucleus damage)
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Table 1. MN and CAs frequency in experimental groups

Group | Group 1l Group Ill Group IV GroupV  Group VI

FRG 0.00 0.00 0.00 55.38 42.38 29.78
+ + + + + +

0.00¢ 0.00d 0.00¢ 8.742 7.19° 5.32¢

YK 0.12 0.00 0.00 45.64 32.21 19.75
+ + + + + +

0.28¢ 0.00¢ 0.00¢ 7.16° 6.27° 4.56°

K 0.00 0.00 0.00 30.88 20.96 11.85
+ + + + + +

0.00d 0.00¢ 0.00¢ 6.682 5.16° 3.84¢

KED 0.15 0.12 0.00 25.64 14.16 07.19
+ + + + + +

0.32¢ 0.28¢ 0.00¢ 5.542 4.33P 2.88°¢

NH 0.00 0.00 0.00 13.18 7.64 2.48
+ + + + + +

0.00¢ 0.00¢ 0.00¢ 2.752 1.98P 1.12¢

*Group I: Tap water, Group II: 215 mg/Lycopene, Group I11: 430 mg/L lycopene, Group IV:
100 mg/L 1,4-dioxane, Group V: 100 mg/L 1,4-dioxane+215 mg/L lycopene, Group VI: 100
mg/L 1,4-dioxane+430 mg/L lycopene. FRG: fragment, SC: sticky chromosome, VC: vagrant
chromosome, B: bridge, UDC: unequal distribution of chromatin, NH: nucleus damage. For
MN and chromosomal damage, 1.000 cells were counted in each group and 10.000 cells were
counted for MI. Averages shown with different letters in the same line are statistically

significant (p <0.05).
CONCLUSION

In this study, the protective role of Lycopene against the genotoxic effects of 1,4-dioxane
was investigated. Genotoxic effects have been investigated in meristematic cells which have a
higher division activity. As a result, it has been determined that 1,4-dioxane causes a decrease
in the rate of dividing cells and M, increases MN and CAs formation. Lycopene application
was found to be protective against these genotoxic effects and caused significant reduction in
toxicity. In addition, the protective role of Lycopene has been determined to increase depending
on the dose and it has been determined that it may be beneficial to use in daily diet against

environmental pollutants.
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COK PAYDASLI SAGLIK SORUMLULUGUNU GELiSTiRME ARACININ
GAYRISIHHI MUESSESELERIN ETKIiLERININ AZALTILMASI SURECINDE
KULLANILMASI
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Ankara Yildirim Beyazit Universitesi
Doc. Dr. Dilek OZTAS

Ankara Yildirim Beyazit Universitesi
Prof. Dr. Turan Buzgan

Ankara Yildirrm Beyazit Universitesi

Ozet

Diinya Saghk Orgiitii (DSO) niin 1946 tarihli anayasasina gore saglik, yalnizca hastalik veya
sakatligin olmamas1 degil, fiziksel, ruhsal ve sosyal yonden tam bir iyilik halidir. Toplumu
ilgilendiren saglik sorunlarinin ¢ézliimiinde tilkelerin saglik bakanligi yapilanmalarinin yaninda
bir¢ok kamu ve 6zel kurumlarinin da rolii bulunmaktadir. Bu rollerin daha etkin ve sonug alici
olmasin1 saglamak amaciyla Tiirkiye de Saglik Bakanlig: tarafindan bir model olusturulmustur.
Bu model, saglikta bir sorunun ¢o6ziimii i¢in ilgili tiim taraflarin bir araya getirilerek
sebeplerinin ortaya konulmasi, rollerin belirlenmesi, siirecin zaman planlamasinin yapilmasi ve
en ist diizeyde siirecin belli periyotlarda takip edilerek sonuca ulagsmasinin saglanmasidir. Bu
calismada gayrisithhi miiesseseler konusu, cok paydasgh saglik sorumlulugu iizerinden ele
alinacaktir. Sagligin iiretilmesi, korunmasi ve gelistirilmesi siirecinde dogrudan veya dolayl
rol oynayan tiim paydaslarin; harekete gegirilmesi ve isbirligi yapilmasi suretiyle bireyin ve
toplumun saglik diizeyini yiikseltmek ve gelistirmek ¢ok paydash saglik sorumlulugudur. Bu
calismada, ¢ok paydash saglik sorumlulugu gelistirme programinin 10. bileseni olan is
sagliginin gelistirilmesi kapsaminda, gayrisihhi miiesseselerin insan ve ¢evre sagligina olumsuz
etkilerinin azaltilmasi, tiim ¢alisma ortamlar1 ve ¢alisanlar1 kapsayan is sagligi ve giivenliginin
gelistirilmesi hususunda bilgilerin derlenmesi amaglanmistir. Gayristhhi miiessese insan ve
cevre sagiligina ciddi boyutlarda zarar veren is yeridir. Saglik Bakanliginin tiim taraflar1 bir
ararya getirerek ortaya ¢ikardigt Cok Paydash Saglik Sorumlulugunu Gelistirme Programi

(CPSSGP) bilesenleri arasinda yer alan gayrisithhi miiesseselerin etkilerinin azaltilmasi
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bileseninde ; tesislerin planlamasi1 asamasinda saglik koruma mesafesi standartlarinin
belirlenmesinin saglanmasi, 6zerk bir denetim yapisinin olusturulmasinin saglanmasi, devletin
0zelligi olan sektorler i¢in yer belirlemesi, gayristhhi miiessese smniflarinin standart hale
getirilmesi, gayristhhi miiesseselere izin veren makamdaki personel ile izin verilen
isletmelerdeki yetkililere bu alanda egitim verilmesi, gayristhhi miiessese kurulma asamasinda
sanayicinin tek birimden yonlendirilmesinin saglanmasi, doygunluk noktasina gelmis yerlere
yeni tesisler kurulmasina izin verilmemesi, desarj standartlarinin her havzaya ve atik tipine 6zel
olarak belirlenmesi ve uygulanmasinin saglanmasi, ¢evre ve insan sagligina olumsuz etkileri
tespit edilen iiretim teknolojilerinin ileri teknolojiler ile degistirilmesinin tesvik edilmesi,
gayristhhi miiesseselerin ¢evre ve toplum sagligma etkilerinin belirlenmesi ve gerekli
onlemlerin gelistirilmesi yer almaktadir. Bu derlemede, is sagliginin gelistirilmesi hedefinde
yer alan tim ¢alisanlar1 calisma ortamlarini kapsayan biitiinciil dinamik ve insan sagligini
Onceleyen is saghgi ve is giivenligi hizmetlerinin gelistirilmesi ile gayristhhi miiesseselerin
etkilerinin azaltilmasi hedefinde yer alan gayrisihhi miiesseselerin insan ve ¢evre sagligina

zararlarini en aza indirilmesinin saglanmasi kapsaminda irdelenecektir.

Anahtar Kelimeler :Cok paydasli, gayristhhi miiesseseler, sagligin gelistirilmesi, is saglig1 ve

giivenligi

Giris

DSO’niin 1946 Anayasasinda saglik, sadece hastalik veya sakatligm olmamasi degil, fiziksel,
ruhsal ve sosyal yonden tam bir iyilik hali olarak tanimlanmistir. Ayrica, 1rk, din, siyasi gorts,
ekonomik veya sosyal durum ayrimi yapilmaksizin miimkiin olan en iist diizeyde saglik
standardindan faydalanmak her insanin temel haklarindan biri olarak kabul edilmistir. DSO niin
saglik sistemi taniminda, saglik sisteminin, 6ncelikli amacinin sagligi korumak, iyilestirmek ve
gelistirmek olan faaliyetleri igerdigini, bu faaliyetlerin sadece saglik bakanliklarmin etki
alaninda olmadigini, pek ¢ok sektdr ve yapinin organize isbirligine ihtiya¢ duydugunu ifade
eder. Birlesmis Milletler’in 2030 siirdiiriilebilir kalkinma hedefleri arasinda toplumu, ¢alisani
ve dogay1 korumayi, is yasami, sanayi, alt yap1 ve inovasyon konularini i¢ine alan 17 hedef
bulunmaktadir. Insana yarasir is hedefinde ¢alisanlar toplumun iiretim fonksiyonunu yerine
getiren onemli varliklardir. Calisanlarin is ortami olan isletmelere bakildiginda; kii¢iik ve orta
biiyiikliikte olduklar1 ve cogunlugunun gayrisihhi tesis oldugu goriilmektedir. Her alanda ve

sektorde oldugu gibi gayrisihhi isletmelerin ¢oziim bekleyen ve ¢oziimii geciktik¢e insan ve
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toplum sagligina zarar veren sorunlari vardir. Birden ¢ok kurum ve kurulusu ilgilendiren
konularin ¢oziimiinde, ilgililerin bir araya gelmesi, sorunlar1 giindeme getirebilmesi, toplumu
ve insan sagligini etkilemesi muhtemel olan ortak sorunlarin yine taraflar1 en az magdur edecek
diizeyde ortaya cikarilmas: ve kiiglikte olsa ¢oziime giden yollarin bulunmasi 6nemli

adimlardir. Ama daha da 6nemlisi ¢dziimiin uygulamaya konulmasinda yasanan sikintilardir.

1)

Bu tir sikintilar irdelendiginde, uygulama alaninda farkli sektér ve temsilcilerin
sorumluluklarinin oldugu ve temsil ettigi kitlenin az veya c¢ok etkilenmesi ihtimali iizerine
hissettikleri baskinin yiiksek olusudur. C6ziim yolunda sorunun ortaya konulmasi ve ¢oziim
uygulayicilarinin belirlenmis olmast 6nemli bir kolaylastirict fayda saglarken ¢cogu zaman siireg
hukuki zeminde tikanabilmektedir. Tiirkiye’de Saglik Bakanligi, tiim kesimlerin ortak paydasi
olan insan i¢in, saghgi merkeze alan ve toplumsal ¢oziim gerektiren konular1 ve ¢ozlimiinii
saglayacak kurum kuruluslar ilgili tim taraflar1 bir araya getirerek belirlemis ve ¢oziim
stireclerini takvimlendirmistir. Bu konulardan biri de gayristhhi miesseselerin etkilerinin

azaltilmasidir.(2)

Gayri sihhi miiessese nedir? Kaca ayrilir ve hangi alanda hizmet
verirler

Gayri sihhi miiessese, faaliyeti sirasinda ¢evresinde bulunanlara biyolojik, kimyasal, fiziksel,
ruhsal ve sosyal yonden az veya ¢ok zarar veren veya vermesi muhtemel olan ya da dogal
kaynaklarin kirlenmesine sebep olabilecek miiesseseleri ifade eder. Birinci, ikinci ve tiglincii
sinif olmak {izere lice ayrilir. Birinci sinif miiesseselerin, mutlaka meskenlerden ve insanlarin
ikametine mahsus diger yerlerden ayr1 olusturulmalar1 gerekirken; liglincii sinif miiesseseler bu
tiir yerler iginde denetim sartlarr yerine getirilmek kaydryla kurulabilmektedir. Bu siiflar
altinda gayristhhi miiesseseler enerji, metalurji, makine, maden, kimya, petrokimya, gida
maddeleri, igkiler, yemler ve tarimsal iirlinler, atik maddelerin degerlendirilmesi ve ortadan
kaldirilmast ile ilgili sanayi ve tekstil sanayiini igeren miiesseseler altinda birgok isletmeyi i¢ine
almaktadir.(3) Bu tiir miiesseseler, onceden belirlenmis alanlarda ve elektrik, su, kanalizasyon,
ulastirma, haberlesme, sosyal tesis gibi alt yapis1 uygun hale getirilmis organize sanayi bolgeleri
olarak yapilandirilmalidirlar. Bu bolgeler, sehirlesme ve sanayilesme iliskisi iginde ortak alt
yapinin ve imkanlarin birlikte kullanilmasi yaninda, denetleme faaliyetinin de daha planlt

yerine getirilmesine imkan vermektedir. Organize sanayi bolgesinde tesisin tiirii ne olursa olsun
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yer se¢iminde, toprak yapisi ve kullanimi, jeolojik yap1, su kaynaklari, iklim kosullari, biyolojik
yapi, enerji alt yapisi, maden rezervleri, yerlesme ve sehirlesme miilkiyet durumu, potansiyel
bliyiime durumu géz oOniinde bulundurulmalidir.(3) Tesislerin Ozelligine gore gereken
standartlar ilgili yonetmelikte belirtilmistir. Gayrisithhi miiesseselerin sagliga olan etkisinin
azaltilmas1 amaciyla bazi kavramlar kullanilmaktadir. Bunlardan biri, isletmenin zararh
olabilecek cevresel etkisinin dikkate alinarak tesis etrafinda iskan dis1 birakilmasi gereken
“saglik koruma bandin1” ifade eder. Bir digeri, Cevresel Etki Degerlendirmesidir (CED). CED
“Gergeklestirilmesi planlanan projelerin ¢evreye olabilecek olumlu ve olumsuz etkilerinin
belirlenmesinde, olumsuz yondeki etkilerin 6nlenmesi ya da ¢evreye zarar vermeyecek olgiide
en aza indirilmesi i¢in alinacak dnlemlerin, sec¢ilen yer ile teknoloji alternatiflerinin belirlenerek
degerlendirilmesinde ve projelerin uygulanmasinin izlenmesi ve kontroliinde stirdiiriilecek

caligmalar1” ifade eder.(4)

Cevresel kirlenmelerin dogrudan ve dolayli etkisi ¢alisanlar1 ve etrafindaki toplumus; sinir, cilt,
akciger, kalp dolagim, sindirim, karaciger, bobrek-idrar yolu, tiroid, bagisiklik, kadin ve erkek

tireme sistemlerine ait hastaliklarla olumsuz etkilemektedir. (5)

Gayrisihhi miiesseselerin sorunlarinin ¢éziimii neden é6nemlidir?

Cevre sagligi halk sagliginin 6nemli bir alanidir. Cevrenin sartlarinin olumsuz etkileri toplumun
sagligini etkilemektedir. Sanayilesme siireci ile ¢alisanina ve etrafinda bulunanlara maruziyeti
yoluyla ve ¢evresel kirlenmeye bagli biyolojik, kimyasal, fiziksel, ruhsal ve sosyal yonden az
veya ¢ok zarar veren gayristhhi miiesseseler, art1 ve eksileri ile ele alindiginda bir ¢ok sektore
sorumluluk yiiklemekte ve sorunlarimin ¢oziimiinde ortaklasa ve ¢ok paydash yaklagim
gerekmektedir. Bu tiir isletmelerin agilma prosediirlerinde standart dis1 yaklagimlar, zamanla
ortaya ¢ikan ¢evresel zararli etkilerin etrafindaki topluma verdigi zarar, sorunlar1 biiylitmekte

ve ¢oziimii daha da zorlastirmaktadir.

Tiirkiye’nin de i¢inde oldugu bir¢ok gelismekte olan iilkelerde; kiiciik ve orta dlgekli isletmeler,
tiim isletmelerin % 95’inden fazlasini olusturmaktadir. Issizligin giderilmesinde kiigiik ve orta
biiytikliikteki isletmelerin 6nemli bir katkisinin olmas1 yaninda ekonominin biitiin sektorlerine
dogrudan ve dolayli olarak etkisi bulunmaktadir.(1) Kurum, insan ve ekonomik kaynaklar
acisindan zayif olmalari biirokrasi siireclerini uzatmakta, kamusal ve toplumsal tedbirleri yerine
getirmelerini zorlastirmaktadir. Diger taraftan kamunun denetleme ve ortaya cikacak olumsuz

saglik etkilenimlerini ortadan kaldirmak veya en aza indirmek noktasindaki ¢alismalarinin;

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESI TAM METIN KiTABI



és}.,\ BiLiMg g,

m \ UBAK ULUSLARARASI BILIMLER AKADEMISI

T T

uLus;,

o™

S

iilkenin gerek refah, gerek istihdam olusturma siirecini yavaglatmadan ve miitesebbisleri

caydirmadan stirdiiriilmesi gerekmektedir.(1)

Cok paydash saglik sorumlulugunu gelistirme programi (CPSSGP)

Sosyalizasyon basta olmak iizere ge¢mis birikimler ve tecriibelerden, yiirtitiilen saglik reformu
caligmalarindan ve diinyadaki basarili 6rneklerden faydalanilarak hazirlanan Saglikta Doniisiim
Programi; planlayici ve denetleyici, herkesi tek cati altinda toplayan genel saglik sigortasi,
yaygin, erigimi kolay ve giiler yiizlii saglik hizmeti sistemi, bilgi ve beceri ile donanmus, yiiksek
motivasyonla calisan saglik insan giicii, sistemi destekleyecek egitim ve bilim kurumlari,
nitelikli ve etkili saglik hizmetleri icin kalite ve akreditasyon, akilci ilag ve malzeme
yonetiminde kurumsal yapilanma, karar siirecinde etkili bilgiye erisimin saglanmasi ile 8 ana

tema iizerinde doniismeyi hedeflemistir. (2)

2007 yilinda Saglikta Doniisiim Programina, taraflarin harekete gecirilmesi ve sektorler arasi is
birligi i¢in ¢ok yonli saglik sorumlulugunun i¢inde oldugu 3 yeni baglik ilave edilmistir.
Eklenen basliklarin hazirliklar1 2010 yili sonu itibariyle baslatilmistir. Saglik Bakanlig: ile
Diizce Universitesi arasinda ve Kalkinma Bakanligimin destegiyle 2011 yili itibariyle “Cok
Sektorlii Saglik Sorumlulugu Gelistirme Programi” hazirlanmasi kararlagtirillmistir. Saglik
Bakanlig1 onciiliigiinde yiiriitiilen, 33 tiniversite ile uygulama birimleri olan tim kamu kurum
ve kuruluglart ile igbirligi yapilan programda 12 bilesen altinda 43 hedef calisilmigtir.

Hazirlanan program, 2013 yili sonunda uygulanabilir hale getirilmistir.(2)

Programin amac1 ¢ok sektorlii saglik sorumlulugu yaklasimi ile taraflarin harekete gegirilmesi
ve is birligi cergevesinde halkin saglik diizeyinin yiikseltilmesi ve gelistirilmesidir. DSO’niin
2008°de Alma Ata toplantisinda, sagligin tiim sektorlere entegrasyonu ve tiim sektorler ile ortak
politikalar i¢in isbirligi modellerinin gelistirilmesi temel saglik hizmetlerine genel yaklasim

olarak ele alinmistir.

Ayrica Eyliil 2011°de Bakii’de DSO Avrupa Bélgesi toplantisinda 2020 Saglik Hedefleri
icinde; birlikte ¢aligmak, daha iyi saglik, saglik yOnetisiminin iyilestirilmesi, ortak stratejik
amagclar belirlenmesi, bilgi paylasiminin gii¢clendirilmesi, katilimin artirilmasi 6 stratejik amag
olarak belirlenmistir.Bunun yaninda 65. Diinya Saglik Asamblesi’'nde DSO, tiim sektorleri,
toplumun tiim kesimlerini icine alan ‘“herkes-i¢cin-hakkaniyet” ve “herkes-i¢in-saglik”

yaklagimlarinin altini ¢izmis ve iilkeleri “tiim politikalarda saglik” anlayisini benimsemeye
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davet etmistir. DSO Avrupa Bélgesi bu goriisii Saglik 2020 Vizyonuna yansitmis ve hedef

stratejilerini belirlemistir.(2)

Tiirkiye’de “Sektorler arasi katilimci yonetisim, Saglik 2020 ¢ercevesinde 6n plana ¢ikarilan
ve saglik alaninda yapilacak iyilestirme ¢alismalarinin ¢ok sektorlii-gok aktorlii yapisina uygun
yonetim modellerini ele alan yeni bir yaklagim” olarak ele alinmistir. CPSSP ortaya ¢iktiginda,
sektorler bir araya getirilerek olusturulan kurullar, gérev giicii ve eylem planlart mevcut olan
iilkeler bulunsa da tiim sektorleri biitlinciil ele alan detayli bir program 6rnegi ve modeli olan
iilke bulunmamaktadir. Bu program, saglikta bir sorunun ¢6zlimii i¢in ilgili tim taraflarin bir
araya getirilerek sorunlarin gerekgelerinin ortaya konulmasi, rollerin belirlenmesi, siirecin
zaman planlamasinin yapilmasi ve en {ist diizeyde siirecin belli periyotlarda takip edilerek
sonuca ulagmasmin saglanmasina olanak vermektedir. Sagligm iiretilmesi, korunmasi ve
gelistirilmesi siirecinde dogrudan veya dolayli rol oynayan tiim paydaslarin harekete
gecirilmesi ve igbirligi yapilmasi suretiyle bireyin ve toplumun saglik diizeyini yiikseltmek ve
gelistirmek ¢ok paydasli saglik sorumlulugudur.Program ¢ergevesinde kurumlar arasi igbirligi
ve koordinasyonu saglamak, temel stratejileri belirlemek ve sorunlarin ¢éziimii i¢in gerekli
tedbirleri almak iizere Basbakanlik genelgesi ile ilgili Bakanlarin ve Saghk Bakanmin

katilimiyla "Cok Paydasli Saglik Politikalar1 Yiiksek Konseyi" olusturulmustur. (2)

CSSSP ’nin Sagligin Korunmasi ve Gelistirilmesine ait boliimiiniin 12 bileseninden biri olan
ve is saghigmin gelistirilmesi baglhiginda, gayristhhi miiesseselerin insan ve gevre sagligina
olumsuz etkilerinin azaltilmasi kapsaminda, ¢alisanlar1 ve ¢alisma ortamlarini ilgilendiren is
saglig1 ve giivenliginin gelistirilmesi amaglanmistir. Isletme yogunluklari i¢inde dnemli bir yeri
olan gayristhhi miiesseselerin sagliga olumsuz etkilerinin azaltilmasi bileseninde; tesislerin
planlamasi asamasinda saglik koruma mesafesi standartlarinin belirlenmesinin saglanmasi,
ozerk bir denetim yapisinin olusturulmasinin saglanmasi, devletin 6zelligi olan sektorler icin
yer belirlemesi, gayristhhi miiessese siniflarinin standart hale getirilmesi, gayrisihhi
miiesseselere izin veren makamdaki personel ile izin verilen isletmelerdeki yetkililere bu alanda
egitim verilmesi, gayristhhi miiessese kurulma asamasinda sanayicinin tek birimden
yoOnlendirilmesinin saglanmasi, doygunluk noktasina gelmis yerlere yeni tesisler kurulmasina
izin verilmemesi, desarj standartlarinin her havzaya ve atik tipine 6zel olarak belirlenmesi ve
uygulanmasiin saglanmasi, ¢evre ve insan sagligina olumsuz etkileri tespit edilen {iretim

teknolojilerinin ileri teknolojiler ile degistirilmesinin tesvik edilmesi, gayristhhi miiesseselerin
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cevre ve toplum sagligina etkilerinin belirlenmesi ve gerekli onlemlerin gelistirilmesi yer

almaktadir. (2)

Ayrica diger 12 bilesen iginde, biyolojik c¢evrenin gelistirilmesi, yasam alanlarinin
gelistirilmesi, fiziksel ¢evrenin gelistirilmesi, kimyasal ¢evrenin gelistirilmesi gibi bir¢ok ana
bilesen ve alt bilesenleri ve beraberinde amag ve hedefleri ile gevresel etkilenimlere yonelik

cok sektorlii bir yaklasim ve ¢oziim plani sunmaktadir. (2)

Programda, 10. bilesen i¢in 40 eylem (921 eylem i¢inde) ve toplam proje biitcesinde bu
eylemler igin %6,15 lik bir pay ongoriilmiistiir. Programda yer alan bilesenlerin 2023 yilina
kadar gergeklestirilmesi planlanmustir. Program, DSO’niin 16-19 Eyliil 2013 tarihinde izmir’de
diizenledigi Avrupa Bolge Ofisi 63. Bolge Komitesi toplantisinda teknik sunum yapilarak
tanitilmistir.(2)

Sonug

Bir sehrin belki de yiizlerce yilini etkileyen, toplumun ekonomisine ve istthdamina katki
saglayan ancak sagliga az veya c¢ok zarar veren gayrisithhi miiesseselerin halen sorunlari
bulunmaktadir. Bu sorunlarin zamaninda ve etkin bir bicimde ¢éziimii i¢in ilgili taraflarin
sorumluluklarint yerine getirmesi, ¢ok paydagh siirdiiriilecek konularda yakin isbirligi
yapilmasi, sonug¢larmin yiikii agisindan gereklidir. Sorunlarin ortaya konulmasi ¢oziimde
onemli bir asama olsa da asil zorluk ¢éziimiin uygulanmasi asamasidir. Sorunlarin ¢ézliimiinde
idari otoritelerin iist diizeyde rol almasi ve ¢oziim odakli yaklasim izlemeleri sorunun ¢éziimiine
olan giiveni artiracaktir. Gayristhhi miiesseselerin sorunlarinin ortadan kaldirilmasina yonelik
olarak iilkemizin arastirma kuruluslar1 tarafindan acilan projelere ve tiniversitelerin yapmis
oldugu caligmalara; CPSSGP’nin bir iletisim, yayginlastirma ve ¢0ziim araci olarak dahil
edilmesi, kolaylastiricilik ve proje basarisi agisindan katki saglayacaktir. Diinya 2020 yilina
kiiresel salgin tehdidi altinda girerken gayristhhi miiesseselerin bu siirecten etkilenmemesi
miimkiin degildir. Beklenmeyen ve saghigi etkileyen durumlarda bile CSSSP nin ¢6ziim
bilesenlerinden faydalanabilmek olasidir. Ortaya ¢ikan sonuglarin kanita dayali uygulamalarla
bilimsel literatiire kazandirilmast CPSSP gibi araglarin daha da gelistirilmesine olanak

saglayacaktir.
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Ozet

Diinya Saglik Orgiitii (DSO) niin 1946 anayasasinda yer aldi1g1 sekliyle saglik, yalnizca hastalik
veya sakatligin olmamasi degil, fiziksel, ruhsal ve sosyal yonden tam bir iyilik halidir. Irk, din,
siyasi gorlis, ekonomik veya sosyal durum ayrimi yapilmaksizin miimkiin olan en {ist diizeyde
saglik standardindan faydalanmak her insanin temel haklarindan biridir. Diinya Saglik
Asamblesi Karar1 (A30.43), 1977°de “... diinyadaki tiim vatandaslarin sosyal ve ekonomik
yonden tiretken bir hayat siirmelerini saglayacak saglik diizeyine ulagmalari...” seklindedir.
Toplumu ilgilendiren saglik sorunlariin ¢oziimiinde iilkelerin Saglik Bakanlig1 yapilanmalari
yaninda bir ¢ok kamu ve 6zel kurumlarin rolii bulunmaktadir. Bu rollerin daha etkin ve sonug
alict olmasini saglamak amaciyla Tiirkiye’de Saghk Bakanligi tarafindan bir model
olusturulmustur. Bu model saglikta bir sorunun ¢6ziimii i¢in ilgili tiim taraflarin bir araya
getirilerek gerekcelerin ortaya konulmasi, rollerin belirlenmesi, silirecin zamanlanmasinin
yapilmasi ve en lst diizeyde silirecin belli periyotlarda takip edilerek sonuca ulagmasinin
saglanmasidir. Cok paydasl saglik sorumlulugunu gelistirme programi (CPSSGP), saglig: tim
politikalarin merkezine alarak sagligin sosyal belirleyicileri konusunda ilgili tiim paydaslar ile
birlikte devletin tiimii ve toplumun tiimii anlayis1 ile saglik bakanligi koordinatorliigiinde
gelistirilmistir.  Cok paydasli saglik sorumlulugu, saghigin iiretilmesi, korunmasi ve

gelistirilmesi silirecinde dogrudan veya dolayli rol oynayan tiim paydaslarin harekete
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gecirilmesi ve igbirligi yapilmasi suretiyle bireyin ve toplumun saglik diizeyinin yiikseltilmesi
ve gelistirilmesidir. CPSSG programinda saglik okuryazarligi kapsami sagligin korunmasi ve
gelistirilmesi bilesenlerinde yer alan bulasici olmayan hastaliklarin yonetiminin gelistirilmesi
ile kanita dayali saglik iletisiminin gelistirilmesidir. Saglik iletisiminin gelistirilmesi ayrica
tedavi ve rehabilite edici saglik hizmetlerinin bileseninde de yer almaktadir. CPSSG evde saglik
ve evde bakim kapsaminda sagligin korunmasi ve gelistirilmesi bilesenleri olarak 6z bakimin
gelistirilmesi hedefinde sagligin bireysel belirleyicileri sosyal statiilerin iyilestirilmesi
hedefinde sagligin sosyal belirleyicileri, ruh sagliginin korunmasi ve gelistirilmesi hedefinde
ise bulasici olmayan hastaliklarin yonetiminin gelistirilmesi yer almaktadir. Tedavi ve
rehabilite edici saglik hizmetleri iginde ise; toplumun bilgilendirilmesi yeni tan1 konulanlarda
ayaktan tedavi eylemleri, saglik sorunlar1 hastaliklarin yonetimi bileseni i¢inde anilmaktadir.

Bu c¢aligmada evde bakim konusu ¢ok paydasli saglik sorumlulugu iizerinden ele alinacaktir.

Anahtar Kelimeler : Cok paydasli, evde bakim, saglik okur yazarlig:

Giris

Tiirkiye’de yash niifus giderek artmaktadir. TUIK e gore 2040 yilinda 100 milyonun iizerinde
niifusa ulasilmas1 beklenmektedir. Yasl niifus olarak tanimlanan 65 yas ve iizerindeki niifusun
oraninin 2018 yilinda %8,7, 2023'te %10,2, 2040'da %16,3, 2060'ta %22,6 ve 2080'de %25,6
olacag1 ongoriilmektedir. Ulkeler yaslanma artisi ile birlikte bulasici olmayan hastaliklarda da
artis ortaya ¢ikmakta topluma ek yiik getirmektedir. Neden olan faktorlere yonelik dnlem
alinmadig1 takdirde bu yiik giderek artmakta kontrol edilmesi zorlagmaktadir.(1)

DSO’niin 1946 Anayasasinda saglik, sadece hastalik veya sakatligin olmamasi degil, fiziksel,
ruhsal ve sosyal ydnden tam bir iyilik hali olarak tanimlanmistir. DSO’niin saglik sistemi
taniminda, Saglik sisteminin, dncelikli amacmin sagligi korumak, iyilestirmek ve gelistirmek
olan faaliyetleri igerdigini, bu faaliyetlerin sadece saglik bakanliklarinin etki alaninda
olmadigini, pek ¢ok sektdr ve yapiin organize isbirligine ihtiya¢ duydugunu ifade eder.
Birlesmis Milletlerin 2030 Siirdiiriilebilir Kalkinma Hedefleri arasinda gevresiyle birlikte
saglikli birey olmay1 i¢ine alan 17 hedef bulunmaktadir. Yaslanmaya ve kronik hastaliklarda
artisa baglh 6z bakim gerektiren durumlarin olusmasi ve giderek yaslanan bir toplumun bu
stirece tiim kurum kuruluslari ile adapte olmasi, beraberinde getirdigi sorunlarin olusturacagi
ihtiyaclarin belirlenmesi ve uygulamaya gecilmesi daha da dnemlisi uygulama basarisinin elde

edilmesi ciddi bir siiregtir. Bulasici hastaliklarla olan miicadele gelinen basarili siiregten sonra
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Tiirkiye, 10. Kalkinma planlarinda bulasict olmayan hastaliklar1 giindemine almig tiim ilgili
taraflar1 i¢ine alan vizyonunu belirlemistir. Kalkinma planlar1 kapsaminda Stratejik planlari
icerisinde kronik hastaliklarla miicadeleyi ana giindemine alan Saglik Bakanligi, toplumsal
¢oziim gerektiren konular1 ve ¢oziimiinii saglayacak kurum kuruluglar ilgili tiim taraflar1 bir
araya getirerek belirlemis ve siireglerini takvimlendirmis oldugu bir programa sahiptir. Bu
program Cok paydash Saglik Sorumlulugunu gelistirme programi olup (CPSSG) programinin
bilesenlerinden biri 6z-bakimin gelistirilmesidir.(2),(3),(4)

Oz bakim nedir?
Bireyin yagami, saglig1 ve iyilik halini siirdiirmek i¢in gerekli etkinlikleri yerine getirmesi ya
da gergeklestirmesi 6zbakim olarak tanimlanir. ilgili etkinlikleri yerine getirme yetenegi de

6zbakimin giiciinii tarif eder.(4)

Neden 6zbakim giiciinii ve 6zbakim imkanlarim artirmaliy1z? Ve Nasil?

Bireylerde az veya ¢ok var olan 6zbakim giiciiniin artirilmasi miimkiindiir. Bunun disinda
ozbakimda yas1, sosyokiiltiirel durumu, kisinin hijyen konusunda diizeyi, bireysel tercihleri,
bireyin saglik durumu ve beden algis1 etkili faktorler arasinda yer alir. Ozbakim uygulamalarini
saglikli bireyler ve hastalik ya da yetersizlik durumunda olan bireylere yonelik 2 grupta
degerlendirilebilir.

Saglikli olma halinde 6zbakim uygulamalari; ¢evre kirliliginin 6nlenmesi, saglikli beslenme,
fiziksel aktivite, kaza ve yaralanmalardan korunma, saglikli uyku, barinma, giyinme ve kisisel
bakim gibi konular1 kapsar. Bir digeri olan hastalik ya da yetersizlik durumunda 6zbakim
aktiviteleri; ihtiyact olan bireylerin yasadiklari toplumda mimkiin olan en uzun siire
bagkalarina bagimli olmadan yasayabilmelerini saglamak i¢in gerekli bakim hizmetlerini
kapsar. Bu hizmetlerin yerine getirilmesinde kiginin yasamis oldugu sartlart agirlastirmadan
etrafina yiik olusturabilecek unsurlar1 ortadan kaldiracak bireysel gelisimi ve ihtiyaclarin yerine
getirilmesi bireyin kendi ve ailesi disinda birgok kurumu devreye sokar. Ozellikle dzbakim
ihtiyaclarimin karsilanmasinda imkanlar kirsal ve ya kentsel konuma gore degisiklik
gosterebilir. Tiirkiye sosyal devlet anlayisi geregi 6zbakim ihityact duyan bireylerine karsi
derin bir birikime ve anlayisa sahiptir. Aile kiiltiirlinde yogunlasan bu kiiltiir, toplumda ve kamu
otoritelerinde dahi belki bir ¢ok biirokratik prosediirii ortadan kaldirarak ihtiya¢ duyan bireye

ulagtirma gayreti sunar. Zamanla kentlesme siireci, ekonomik gelisme bireylere bir takim
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modern imkanlar sunuyor olsa da niifusun hareketliligi, konunun psikososyal yonetiminin
zorlugu baska sorunlara neden olabilmektedir. Pek ¢ok konuda oldugu gibi toplumda sagligi
etkileyen bir¢ok etkenin ¢6ziimii dogrudan saglik otoriteleri ile ¢6ziilemez. Gelecekte ortaya
cikacak toplumsal, ekonomik ve hasta ytikii bilinen konularin yonetimini kolaylastiracak ve bu
konudaki duyarlilig1 artirici, sorumluluklart hatirlatici, idari otoriteler tarafindan desteklenen

ve takip edilen mekanizmalarin varligina ve birarada ¢alismaya ihtiyag bulunmaktadir. (2)(5)

Evde bakim ve evde saghk

Evde bakim hizmeti “hekimlerin onerileri dogrultusunda hasta kisilere, aileleri ile yasadiklart
ortamda, saglik ekibi tarafindan rehabilitasyon, fizyoterapi, psikolojik tedavi de dahil tibbi
ihtiyaglarim1 karsilayacak sekilde saglik ve bakim ile takip hizmetlerinin sunulmasini” ifade
eder (6) Saglik Bakanlig: tarafindan 9. kalkinma planini esas alarak dncesinde sadece yoksulluk
iliskisi ile yapilan yardimin tim toplumu kapsar hale getirilmesi saglanmistir yeni bir hizmet

modeli olarak hayata gegirilmistir.

Tiirkiye’de bakima muhtag bireylere kamu ve 6zel merkezler disinda aile ikametgahlarinda
bakim hizmeti verilmektedir. Bakima muhta¢ engelli ve yash bireylere sahip ailelere Aile,
caligma ve Sosyal Hizmetler Bakanlig: tarafindan yardim yapilmaya devam edilmektedir.

Aile, calisma ve Sosyal Hizmetler Bakanligimin verilerinde gore, Evde bakim yardimindan
yararlanan kisi sayis1 2007 yilinda 30.638 iken bu say1 yaklasik 16,7 kat artarak 2018 yil
sonunda 513.276’ya ulagsmistir.(5) Yasli niifus son bes yilda %16 artt1. 65 ve daha yukar1 yastaki
niifus, son bes yilda %16 yiikselerek 2018 yilinda 7 milyon 186 bin 204 kisiye ulast1.(1),(7)
Tiirkiye yash bakimi, engellilerle ilgili politikalarinda aile i¢i birlikteligi onemsemektedir.
TUIK’in Yasam Memnuniyeti Arastirmasi (2014-2018) sonuglarina gére, yash bireylerin en
onemli mutluluk kaynaginin aileleri oldugu goriilmektedir. 65 yas lstii bireylerin, 18 yas iistli

toplam niifusa goére mutluluk diizeyleri daha yiiksek bulunmustur.(5)

Cok Paydash Saghk Sorumlulugunu Gelistirme Programi (CPSSGP)

Tiirkiye’de “Sektorler arasi katilimcer yonetisim, Saglik 2020 cercevesinde 6n plana ¢ikarilan
ve saglik alaninda yapilacak iyilestirme ¢alismalarinin ¢ok sektorlii-gok aktorlii yapisina uygun
yonetim modellerini ele alan yeni bir yaklasim” olarak ele alinmistir. CPSSP ortaya ¢iktiginda
sektorlerin bir araya getirilerek olusturulan kurullar, gérev giicii, eylem planlar1 mevcut olan

tilkeler bulunsa da tiim sektorleri biitiinciil ele alan detayli bir program &rnegi ve modeli olan
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iilke bulunmamaktadir. Bu program, saglikta bir sorunun ¢6ziimii i¢in ilgili tiim taraflarin bir
araya getirilerek sorunlarin gerekgelerinin ortaya konulmasi, rollerin belirlenmesi, siirecin
zamanlanmasinin yapilmasi ve en iist diizeyde siirecin belli periyotlarda takip edilerek sonuca
ulagmasinin saglanmasina olanak vermektedir. Sagligin iiretilmesi, korunmasi ve gelistirilmesi
siirecinde dogrudan veya dolayli rol oynayan tiim paydaslarin harekete gecirilmesi ve igbirligi
yapilmasi suretiyle bireyin ve toplumun saglik diizeyini ylikseltmek ve gelistirmek ¢cok paydasl
saglik sorumlulugudur. Program cergevesinde kurumlar arasi isbirligi ve koordinasyonu
saglamak, temel stratejileri belirlemek ve sorunlarin ¢6zliimii igin gerekli tedbirleri almak tizere
Bagbakanlik genelgesi ile ilgili Bakanlarin ve Saglik Bakanmin katilimiyla "Cok Paydasl
Saglik Politikalar1 Yiiksek Konseyi" olusturulmustur. (4)

CPSSP’nin Sagligin Korunmas: ve Gelistirilmesine ait 1. boliimiiniin 12 bileseninden biri olan
ve saghigin bireysel belirleyicilerinin gelistirilmesi bashiginda “6zbakimin gelistirilmesi”

hedeflenmistir.(4)

Saglik Bakanligi, saglikli kisilere ve hastalik ya da yetersizlik durumunda olanlara yonelik
Ozbakim gelistirme stratejileri gelistirmistir.(3) Vatandaslarin kendi saglik sorumlulugunun
gelistirilmesine, ev i¢i riskler konusunda toplumsal duyarliligin arttirilmasina, toplumda bu
davraniglarin yayginlastirilmasina, 6zbakim sorumlulugunu yerine getirebilmesi i¢in destek
programlart ve kampanyalarin diizenlenmesine, saglikli beslenme konularina, fiziksel
aktiviteler sirasinda kaza ve yaralanmalardan korunma konusuna, saglikli giyinme konusuna,
saglikli ev dist bos =zaman aktivitelerinin yayginlastirilmasina, 6zbakim inovatif
uygulamalarinin desteklenmesine, 6zbakim aktivitelerini etkileyen ¢evresel kosullara, saglikli
uykunun bilesenleri olan fiziksel kosullara, 6zbakim aktivitelerini etkileyen kisisel kosullara,
taburculuk planlama aktiviteleri konusunda siireglerin tanimlanmasina ve gerekli mevzuatlarin
gelistirilmesine yonelik temel amaca ve politikalara doniik o6ncelik ve tedbirler ortaya
koymustur.(3),(4)

Ilgili bakanliklar, Universiteler, kamu ve 6zel kurumlari basin yayin kuruluslari, yerel
yonetimleri, diizenleyici kurumlari arastirma kuruluslarini, Sivil toplum kuruluslarini bir araya
getirerek tamamlamis oldugu toplantilarda, beslenme basligi altinda, saglikli gida hammaddesi
iiretimi i¢in ¢evresel kosullarin denetlenmesini, saglikli beslenmenin tesvik edilmesini, saglikli
beslenme konusunda dogru bilgilere sahip ve bunlar1 yasam tarzi haline getirmis bireyler
yetistirilmesini, gidalarin saglikli hazirlanmasinin denetlenmesini, gidalarin son kullaniciya

saglikli sunulmasinin denetlenmesini, fiziksel aktivite basligi altinda fiziksel aktivite ile ilgili
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mevzuat olusturulmasini, sosyal ve eglence aktiviteleri ile ilgili mevzuat olusturulmasini,
barinma baghgi altinda, toplu yasam alanlar1 ingaatlarinin denetlenmesini, toplu yasam
alanlarinin (ev, okul, yurt, kisla, bakimevleri, isyeri vb) insaasi ve ingaatin denetimi icin
mevzuatin olusturulmasini ve gilincellenmesini, toplu yasam alanlarinda ( okul, ev, yurt, kisla,
bakimevleri, igyerleri vb) isletme denetimi yapilmasini, giyinme bashig altinda, giyinme ile
ilgili (ayakkab, tekstil iiriinleri, aksesuar vb) iiretim standartlar1 i¢in mevzuat olusturulmasini,
hava baslig1 altinda, kapali ortam hava kalite standartlarinin denetlenmesini, sanayi, 1sinma ve
ulasim kaynakli dig ortam havasi kirliliginin azaltilmasini, sanayi, 1sinma ve ulasim kaynakli
dis ortam havasi kirliliginin denetlenmesini, sanayi, 1sinma ve ulasim kaynakli dis ortam havasi
kirliliginin onlenmesi i¢in mevzuat gelistirmeyi, kapali ortam hava kalite standartlarinin
olusturulmas1 ve giincellenmesini, kisisel bakim baglig1 altinda, umuma acik kisisel bakim
mekanlarinin (genel tuvaletler, spa, hamam, giizellik ve masaj salonlari, kuafor ve berberler vb)
tanimlanmasi ve standartlarinin belirlenmesini, umuma agik kisisel bakim mekanlarinin (genel
tuvaletler, spa, hamam, giizellik ve masaj salonlari, kuafor ve berberler vb) isletme denetimi
yapilmasini, kisisel bakim amacli kullanilan iiriin/ cihazlarin ruhsatlandirilmasini, su basligi
altinda, igme ve kullanma suyu kirliliginin 6nlenmesi i¢in mevzuat gelistirilmesini, icme ve
kullanma suyu kaynaklarinin kirlenmesinin dnlenmesini, saglikli icme ve kullanma suyu
saglanmasi, icme ve kullanma suyunun saglikliliginin denetlenmesini, atik sularin aritilmasini,
O0zbakimin yayginlastirilmas1  bashgi altinda, Ozbakim ve saglikli yasam bi¢imi
aliskanliklari/davraniglart kazandirmaya yonelik egitimlerin planlanmasi ve uygulamanin
yayginlastirilmasini, hastalik ya da yetersizlik durumlarinda 6zbakim basligi altinda, saglik
kurumlarinda taburculuk planlama aktiviteleri i¢in mevzuat olusturulmasini, 6zbakimi
destekleyen hasta egitimi aktiviteleri yapilmasmi eylemler olarak planlanms ve Ilgili
bakanliklara, Universitelere, kamu ve &zel kurumlara, basin yayin kuruluslarina, yerel
yonetimlere, diizenleyici kurumlara arastirma kuruluslarina, Sivil toplum kuruluslarina
sorumluluklar vererek takvimlendirmistir. Bununla birlikte evde bakim konulart Sagligin
Sosyal Belirleyicileri bileseninin 1. Hedefinde yer alan Sosyal Statiilerin Iyilestirilmesinde 47
Eylemi ile Bulasict Olmayan Hastaliklarin Yonetiminin gelistirilmesi bileseninde 4. hedef olan
ruh sagliginin korunmasi ve gelistirilmesinde yer alan 55 eylemi etkilemektedir. Ayrica,
CPSSGP’nin tedavi ve rehabilite edici saglik hizmetleri bilesenlerinden biri olan saglik
sorunlart hastaliklarin yonetiminde yer alan eylemlerle de dogrudan iliskilidir. Toplum
katilminin saglanmasi1 ve hedeflenen eylemlerin uygulanabilme giiciinii artirmada saglik

okuryazarligt Onem tasimaktadir. CPSSGP’nin sagligin  korunmasi ve gelistirilmesi
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bilesenlerinde yer alan bulagici olmayan hastaliklarin yonetiminin gelistirilmesi bileseni, kanita
dayali saglik iletisiminin gelistirilmesi bileseni, tedavi ve rehabilite edici saglik hizmetleri
bilesenlerinde yer alan saglik iletisiminin gelistirilmesi bileseni dogrudan saglik okur

yazarligini i¢ine alan faaliyetler igermektedir.(4)

Sonug¢

Yaglilar olsun ihtiya¢ duyan engelli ve bakima muhta¢ diger hasta popiilasyonlari olsun
bireylerin ihtiyaglarinin karsilanmasi sosyal devlet anlayis1 ilkesi giiden toplumlar igin
kutsaldir. Bu kutsal ugrasin daha etkili ve zamaninda hayata gecirilebilmesine olanak taniyan
ve sunulan imkanlarin toplumun tiimi tarafindan bilinmesini ve ulasilabilirligini artiran
mekanizmalarin isletilmesi, kanita dayali uygulamalarla kayit altina alinmasi ve sonuglarinin
yayginlagtirilmas: yaslanan, yasam yili artarak daha ge¢ yaslanan ve sanayilesmekte hiz
kesmeyen iilkeler igin dnemli katki saglayacaktir. Ozbakimin gelistirilmesi kapsaminda yapilan
faaliyetlere ait uygulamalarin daha etkin ve 6rnek olusturmasi agisindan Saglik bakanliginin
gelistirmis oldugu ve DSO tarafindan tanitilan CPSSG Programinin uygulama asamasina déniik
projelerde bir kolaylastirict ve takip araci olarak fayda saglayacaktir. Ayrica bu alanda sadece
kamunun yapmis oldugu sosyal ve saglik bakimi alanindaki faaliyetlerden degil, sivil toplum
kuruluslarinin ve resmi herhangi bir yardim almadan aile i¢i destek uygulamalarmin kayit altina
alinmasi ve istatistiklere yansitilmasi toplumsal giivenin temelini giiglendiren unsurlara katki

saglayacaktir.
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ABSTRACT

Anthocyanins, an important subgroup of flavonoids, are water-soluble natural colorants
in the glycosylated form that give unique red, pink, orange, blue, magenta, and purple colors of
fruits, vegetables, and flowers. Because of the mentioned attractive colors, fruits and vegetables
have gained much attention from consumers. The color stability of anthocyanins may vary
depending on factors such as molecular structure, pH, concentration, temperature, light,
solvents, enzymes, presence of other flavonoids, proteins, and metallic ions. Anthocyanins are
composed of sugars such as glucose, galactose, rhamnose, xylose, and arabinose, as well as
anthocyanidins present in the non-sugar aglycone part. Pelargonidin, cyanidin, delphinidin,
peonidin, petunidin, and malvinidin are the most well-known anthocyanidins. Anthocyanins are
nutraceutical compounds that are used in food, cosmetic and pharmaceutical products because
of their free-radical scavenging and antioxidant properties. So, the effect of this important
pigment group is not only limited to color but also there are many in vitro and in vivo studies
based on their positive effects on health. Various beneficial effects of anthocyanins and their
metabolites on the cardiovascular system, brain, liver, pancreas and kidney health are known
today. Focusing on the recent updates, this review summarises the chemical properties,
biosynthesis, antioxidative and pharmacological effects of anthocyanins.

Key words: Anthocyanin, antioxidant, color, health.

INTRODUCTION

Anthocyanin is composed of two words "anthos" and "kyanos" which means flower and blue,

respectively. Anthocyanins are nutraceutical compounds which are used in food, cosmetic and
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pharmaceutical products because of their ability to inhibit free radicals (Sengul et al. 2014).
This group has chemical and pharmacological effects such as reducing capillary permeability
and brittleness, scavenging of reactive oxygen species, and visual acuity in eyes (Jie et al. 2013).
In World War 11, pilots are known to consume anthocyanin-rich blueberries to improve their
night vision (Motohashi and Sakagami, 2008).

The term of 'anthocyanin’ was first used by Marquant in 1835 to describe the blue color of the
blue centaury flower (Ghosh 2005). By the year 1913, anthocyanin pigment was first identified
structurally from the blue flowering Centaura cyanus plant (Keles 2015).

Anthocyanins, an important group of flavonoids, are water-soluble natural colorants in the
glycosylated form that give unique red, pink, orange, blue, magenta and purple colors of fruits,
vegetables and flowers (Damar, 2010).They can be found in various plant tissues such as roots,

leaves, flowers, and stems (Warner 2015).

Anthocyanins are composed of glycosylated polyhydroxy and polymethoxy derivatives of the
flavyllium cation consisting of two aromatic phenyl rings and heterocyclic C rings in the basic
skeletal structure of C6-C3-C6 (Warner 2015). In other words anthocyanins are composed of
sugars such as glucose, galactose, rhamnose, xylose, and arabinose (Prior and Wu 2006), as
well as anthocyanidins present in the non-sugar aglycone part (Saldamli 2005). The
anthocyanin structure may include a third component by acylation or may be esterified with
sugars as p-coumaric, ferulic, caffeic, vanillic acid, gallic acid and aliphatic acids (malonic,
acetic, malic, succinic acid) (Giusti and Wrolstad 2003). Pelargonidin (Pg), cyanidin (Cv),
delphinidin (Dp), peonidin (Pn), petunidin (Pt) and malvinidin (Mv) are the most well-known
anthocyanidins (Table 1), with more than 90% of these anthocyanins isolated from nature
(Warner 2015). Table 1 shows the general structure of the flavyllium cation and colors of these

six anthocyanidins.
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Table 1. General structure of the flavyllium cation and most common anthocyanidins (Cabrita
et al., 2000)

Aglycone Ri1 R2 Colors Flavyllium cation
Pelargonidin H H Orange
Cyanidin OH H Orange-red
Delphinidin OH OH Red
Peonidin OCHs | H Orange-red
Petunidin OCHs | OH Red
Malvinidin OCHs | OCHs | Blue-red

So far, more than 600 anthocyanins and 23 anthocyanidins have been identified (He and Giusti
2010). Anthocyanins are divided into three groups according to aglycone types; pelargonidine
group, cyanidine/peonidine group and multiple anthocyanidin group (Fang 2015). The
anthocyanin structure may generally contain one or more sugars in the positions 3,5,7,3 'and 5'
(Satué-Gracia et al. 1997) and anthocyanins are named according to the position, type and
aglycone structure of sugars (Cemeroglu 2018). If the aglycone structure of anthocyanin is
cyanidine and a glucose molecule is attached to the 3rd position, cyanidine is called 3-glycoside

and abbreviation is called Cy-3-glu (Cemeroglu 2018).

Anthocyanins are unstable compounds that can easily degraded (Warner 2015). The color
stability of anthocyanins may vary depending on factors such as the structure of anthocyanin,
pH, concentration, temperature, light, solvents, enzymes, presence of other flavonoids, proteins

and metallic ions (Rodriguez-Amaya 2016).

Biosynthesis of anthocyanins

The precursor compounds of anthocyanins are produced by the glycolytic way and pentose
phosphate way (Karatas et al 2016). There are two main sections that provide biosynthesis of
anthocyanins. In the first section, the precursors of phenylpropanoid metabolism are
synthesized, while the synthesis of specific flavonoids takes place in the second section
(Delgado-Vargas 2003). In anthocyanin synthesis, phenylalanine is first converted to p-
coumaryl-CoA by the enzymes phenylalanine ammonium lyase, cinnamate-4-hydroxylase and
4- coumaryl -CoA ligase. In the second stage, chalcone synthase, which is considered to be the
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key enzyme of flavonoid biosynthesis, catalyses three molecules of malonyl CoA and 4-
coumaryl-CoA to form intermediate chalcones. The resulting chalcone is isomerized to the
naringenine by the chalcone isomerase enzyme (Warner 2015). Flavanone-3-hydroxylase is
used to convert naringenin, the precursor for flavanoids and isoflavonoids, to
dihydrokaempferol (flavon). Dihydrocaempferol is hydrolyzed to the leucoanthocyanidins with
the dihydroflavanol-4-reductase enzyme, dihydroquarcinetine with the flavanoid-3'-
hydroxylase enzyme, and to the dihydromyricetin with the flavanoid 3'-5'-hydroxylase enzyme
(Holton and Cornish 1995).

Antioxidant activity of anthocyanins

The antioxidant activity of anthocyanins depend on their properties of collecting peroxyl and
alkoxyl radicals, chelating metal ions, and protein binding capacity. This antioxidant effect is
also influenced by the location and number of sugar groups in the structure of anthocyanins.
Antioxidant activity of anthocyanins increases with increasing the number of OH group, the
configuration of an o-dihydroxy molecule, and binding of -OH groups to the 3'rd and 4'th
carbon. The antioxidant activity of anthocyanidins can be listed from big to small as cyanidin>
delphinidin> malvidin = peonidin = petunidin (Koca vd 2006). Anthocyanidin and
anthocyanins have been found to have higher antioxidant activity than Vitamin C (Leong et al.
2017) and Vitamin E (Castaneda-Ovanda et al. 2009). There are also studies reporting that
delphinidin has higher antioxidant activity than Vitamin E (Sinopoli et al. 2019). In a study on
rats, it was reported that daily intake of 5 mg/kg anthocyanin protects against UV-free radicals
(Soral 2010). Colored anthocyanidins are formed by the anthocyanidin synthase enzyme from
colorless leukanthocyanidins. As a result of the glycosylation reaction, anthocyanidins are

converted to anthocyanins with the flavonoid 3-O-glycosy| transferase enzyme (Warner 2015).

Relationship between anthocyanin and health

Anthocyanins are bioactive, protective and therapeutic bioactive compounds against diseases
such as hypertension, heart and brain infarction (Motohashi and Sakagami, 2008). Animal
models and human clinical studies suggest that anthocyanins provide benefits in cardiovascular
diseases, obesity control, neurodegenerative disorders, and diabetes thanks to their anti-

inflammatory, anticarcinogenic and antioxidant activities (Han et al. 2019). In oxidative
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modifications of low-density lipoproteins, the antioxidative effects of anthocyanin-containing
flavonoids help slow the development of atherosclerosis, which can cause cardiovascular
disease (Azuma et al. 2008). Due to the positive contribution of anthocyanins to human health
and the negative effects of artificial colorants on health, studies on the possibility of obtaining
anthocyanin from fruits or plants and its usage as food colorant have been intensified in recent

years.

CONCLUSION

Recent studies have shown that phenolic compounds commonly found in herbal products are
very beneficial for health because of their antioxidant activity.Due to the antioxidative effects
of phenolic compounds, it is thought to have a preventive effect on many diseases including
cardiovascular diseases and cancer and create positive effects such as delaying aging. In recent
years, anthocyanins, sub-class of phenolic compounds, have received a lot of attention because
of their powerful effects in preventing diseases. Anthocyanins have been found to have a variety
of physiological functions such as antioxidative function, antimutagenic effect, anticancer
effect, and visual improvement. As a result, an unhealthy life brought about by the wrong eating
habits, which is one of the leading problems of today, can be changed by adding anthocyanin

rich fruits to our diet.
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ABSTRACT

Dimethyl sulfate (DMS) in the environment is a result of combustion processes. DMS is
defined in fly ash and airborne particulate matter from coal combustion. In the atmosphere,
DMS exists in both particles and gas phase. There is also concern that the use of methanol as
an alternative fuel today can lead to the formation of organic sulfates such as DMS. DMS is
easily absorbed through the mucous membranes, intestines, and skin. DMS, an alkylating agent,
reacts with DNA through the SN2 mechanism and alkylates DNA in nitrogen sites. DMS
hydrolysis and subsequent methylation of component molecules of cells and tissues, including
DNA, may be responsible for local effects, systemic toxic effects, and possibly carcinogenicity.
In this study, physiological toxicity caused by DMS 100 mg/L in the test material of Allium
cepa L. and the protective role of Grape Seed Extract (UCE) against this toxicity were
investigated. Germination percentage, root length and weight gain were used as markers of
toxicity. A. cepa bulbs are divided into 6 groups as below:

Control (Group 1), 165 mg/L UCE (Group 2), 330 mg/L UCE (Group 3), 100 mg/L DMS
(Group 4), 100 mg/L DMS + 165 mg/L UCE (Group 5), 100 mg/L DMS + 330 mg/L UCE
(Group 6). For 72 hours, control group germinated with tap water and application groups with
two different doses of UCE and 100 mg/L DMS. At the end of the germination period, root
lengths were determined with the help of a millimetric ruler based on the formation of the
radicula. Weight increases were measured with the help of precision scales. As a result, DMS

application caused statistically significant (p<0.05) reductions in all physiological parameters
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investigated. UCE application together with DMS caused a statistically significant (p <0.05)
decrease in physiological toxicity. In this context, an increase was observed again in
germination percentage, root length and weight gain. It was also found that this increase was
more pronounced at the dose of 330 mg / L of UCE.

As a result, UCE can be used as a protective antioxidant nutritional supplement in

reducing toxicity caused by toxic agents such as DMS.

Keywords: Allium cepa, physiological parameter, dimethyl sulfate, grape seed

1. INTRODUCTION

Dimethyl sulfate (DMS) is represented by the formula (CHz3)2S04. Its melting point is 232
°C and boiling point is 188 °C. The vapor pressure at 20 °C is 0.5 mmHg. It is a methylation
agent in oily, colorless or pale yellow color, in liquid form and with a slight onion smell. It is
used in the synthesis of pharmaceuticals, dyes, perfumes and pesticides. It is also used in the
laboratory to chemically break down DNA sequences. DMS is a highly toxic and carcinogenic
agent. The 2A Group is classified as a carcinogen by the International Cancer Research Agency.
It has a mutagenic and teratogenic effect. It is easily absorbed from the skin, mucous membranes
and gastrointestinal tract. It can also cause neurotoxicity. DMS is also a powerful methylation
agent for cellular macromolecules, especially DNA. Because of this feature, it is used as a
chemical weapon (1).

In this study, toxic effects of DMS were investigated by using A. cepa test material with
the help of physiological parameters such as germination percentage, root length and weight
gain. In addition, the protective role of UCE against this toxicity has been tested.

2. MATERIAL AND METHODS
Test Material, Chemical and Biological Product

Allium cepa bulbs were used as test material. Dimethyl Sulfate (CAS number: 77-78-1),
a product of Sigma-Aldrich, was used as a test chemical. Grape Seed Extract (60 capsule x 330
mg), a Sepe Natural product, was used as a preservative product.

The bulbs are divided into 6 groups as follows:
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Group 1: Control

Group 2: 165 mg/L UCE

Group 3: 330 mg/L UCE

Group 4: 100 mg/L DMS

Group 5: 100 mg/L DMS + 165 mg/L UCE

Group 6: 100 mg/L DMS + 330 mg/L UCE. For 72 hours at room temperature, the control

group was germinated with tap water and the application groups were germinated with two
different doses of UCE and 100 mg/L of DMS. At the end of the germination period, root tips

were washed with distilled water and physiological parameter measurements were performed.

Physiological Parameter Measurements

The germination percentage was calculated with the help of Equation 1. Root length was
measured with the help of a millimetric ruler. Weight gain was determined with the help of
precision scales (2).

Germination (%): number of bulbs germinated x 100 / total number of bulbs (@D)]

Statistical Analysis

Statistical analyzes were carried out with the help of SPSS for Windows V 22.0 package
program. Statistical differences between the experimental groups were evaluated by One-way
ANOVA and Duncan tests. The average of the data obtained was shown as + SD and was
considered statistically significant when p <0.05.

3. RESULT AND DISCUSSION

Table 1.Effects of DMS and UCE applications on physiological parameters

Germination Root length Weight gain
(%) (cm) (9)
Group 1 100 14.2+1.482 +12.382
Group 2 100 14.5+1.512 +12.50?
Group 3 100 14.8+1.542 +12.962
Group 4 40 3.2+1.75¢ +2.244
Group 5 55 5.8+1.96° +4.18°
Group 6 70 8.6+2.36° +7.52°

*Data are shown as mean + SD. 50 bulbs were germinated for the germination percentage and
10 bulbs for the measurement of root length and weight parameters. Group 1: control, Group 2:
165 mg/L UCE, Group 3: 330 mg/L UCE, Group 4: 100 mg/L DMS, Group 5: 100 mg/L DMS
+ 165 mg/L UCE, Group 6: 100 mg/L DMS + 330 mg/L UCE. The means indicated by different
letters@9 in the same column are statistically significant (p<0.05).
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The effects of DMS and UCE applications on selected physiological parameters are
shown in Table 1. The highest values in physiological parameters were measured in Groups 2
and 3 treated with two different doses of UCE and control. Compared to the control group,
DMS application resulted in a statistically significant (p<0.05) decrease in all selected
physiological parameters. This decrease was measured as approximately 2.5 times for
germination percentage, 4.4 times for root length and 5.5 times for weight gain in Group 4
treated with DMS. Two doses of UCE application decreased the toxic effects of DMS and
resulted in a statistically significant (p<0.05) increase in all selected physiological parameters.
This increase was found to be more pronounced at the dose of 330 mg/L of UCE. Although
there is no DMS in the literature, there are studies investigating the effect of other chemical
agents on physiological parameters. For example, Kurt et al. (3) reported that the application of
Methyl Paraben at 100, 250 and 500 mM doses caused statistically significant (p<0.05)
reductions in the germination percentage, root length and weight increase of A. cepa bulbs.They
also reported that this reduction was directly proportional to the dose of Methyl Paraben.Hosgor
et al. (4) determined that 100, 250 and 500 mg / L doses of Benzophenone reduce germination

percentage, root length and weight gain depending on the dose in A. cepa bulbs.

In recent years, biological products such as lycopene, carotene, Ginkgo biloba, nettle
are used in reducing toxicity caused by chemical agents. One of these products is UCE. UCE is
a natural extract collected from grape seed. It contains flavonoids, which are abundant
antioxidant compounds. It also contains catechin, epicatechin dimers, trimers and other
oligomers, gallate derivatives and proanthocyanidins. The antioxidant properties of UCE are
used in the treatment of arteriosclerosis, stomach ulcers, colon cancer, cataracts and diabetes.
Reactive oxygen species (ROS) have a scavenging effect and exhibit anti-inflammatory and
anti-carcinogenic properties. On the other hand, UCE, rich in polyphenols, has been reported
to have antimicrobial activity. Bioflavonoids and proanthocyanidins that make up the
pharmacological and medicinal properties of UCE have been extensively studied (5). Some
recent studies have shown that UCE has a role in reducing toxicity caused by toxic agents.For
example, Cavusoglu et al. (6) reported that the application of UCE at 50 and 150 mg/kg c.a
doses reduced chromosomal damage with chronic hepatotoxicity and nephrotoxicity caused by
Benzene, depending on the dose, in albino mice.Mona et al. (7) reported that 10 mg/kg c.a dose
of UCE application reduced oxidative stress caused by exposure to blue light and gamma
radiation at 10 Gy dose. Yalg¢in et al. (8) showed that the application of UCE in two different
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doses (50 and 150 mg/kg c.a) has a protective role against genotoxicity and cardiotoxicity

caused by cancer drug Doxorubicin.

As a result, UCE application can be used as an antioxidant dietary supplement in

reducing and preventing toxicity caused by chemical agents such as DMS.
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ABSTRACT

Dimethyl sulfate (DMS) is a widely used and highly toxic chemical. It is used as a
methylation agent in the synthesis of industrial chemicals and in the chemical breakdown of
DNA. Itis easily absorbed through the skin, mucous membranes and gastrointestinal tract. DMS
toxicity is initially manifested by mucosal inflammation of the eyes, nose and airways. Organ
failure, such as coma, kidney, liver and heart, may develop later. At the last stage, death may
be inevitable. In addition, all these negative features make DMS a potential chemical weapon
that can pose a threat to the Earth. In this study, genotoxicity caused by DMS doses of 25, 50
and 100 mg/L was investigated in the Allium cepa L. test material. The micronucleus (MN) and
chromosomal damage tests and the percentage of mitotic index (MI) were used as markers of
genotoxicity. A. cepa bulbs were divided into four groups: Control (Group 1), 25 mg/L DMS
(Group 2), 50 mg/L DMS (Group 3), 100 mg/L DMS (Group 4). For 72 hours, control group
germinated with tap water and application groups with three different doses of DMS. At the
end of the germination period, the root tips were prepared for cytogenetic analysis using routine
crush-preparation techniques. As a result, DMS caused statistically significant (p<0.05)
increases in MN and chromosomal damage numbers, and a statistically significant (p<0.05)
decrease in MI percentage, in direct proportion to the dosage. DMS promoted chromosomal
damage such as fragment, sticky chromosome, vagrant chromosome, unequal distribution of
chromatin and bridge. It was observed that the greatest damage induced by DMS was fragment

formation.
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As a result, it was once again determined that DMS is a highly genotoxic chemical that

causes damage to chromosomes.

Keywords: Dimethyl sulfate, chromosomal damage, micronucleus, mitotic index

1. INTRODUCTION

Dimethyl sulfate (DMS) is a colorless and oily liquid used as an intermediate and a
reactant in the production of polyurethane resins. DMS is easily absorbed through the mucous
membranes, intestines and skin in the body. Therefore, it is rapidly metabolized in mammalian
tissues. DMS is an alkylating agent, it reacts with DNA through the SN2 mechanism and causes
the alkylation of DNA in nitrogen regions. Methylation of molecules in the structure of cells
and tissues, including DNA, may be responsible for local and systemic toxic effects and
possible carcinogenicity of DMS. DMS has been shown to promote mutations, chromosomal
abnormalities and other genetic changes in various organisms. In addition, some studies in
experimental animals have reported that DMS causes cancer formation. For example, in rats
exposed to 10 ppm DMS for 1 hour per day for 130 days, it was found that squamous carcinoma
developed in the nasal cavity.
In another study, respiratory system tumors were observed in mice and rats exposed to 0.5 ppm
DMS for 6 hours twice a week for 15 months (1-3).

In this study, the genotoxic effects of DMS were investigated with the help of A. cepa

test material.

2. MATERIAL AND METHODS

Test Material and Chemical

Allium cepa bulbs were used as test materials and the Sigma-Aldrich product Dimethyl
Sulfate (CAS number: 77-78-1) was used as the test chemical.

Bulbs;

Group 1:  Control

Group 2: 25 mg/L DMS
Group 3: 50 mg/L DMS
Group 4: 100 mg/L DMS
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The control group was germinated with tap water and the application groups with 25, 50,
100 mg/L DMS for 72 hours at room temperature. At the end of the germination period, the
roots were washed with distilled water and made ready for cytogenetic analysis by routine

crush-preparation methods.

Cytogenetic Review

For the detection of genotoxicity, the root tips were cut 1 cm long, kept in “Clarke” fixator
(ethanol / glacial acetic acid 3: 1) for 2 hours, washed in 96% ethanol for 15 minutes, hydrolyzed
in 1IN HCI for 17 minutes at 60 °C, it was painted with aceto-carmine, crushed in 45% acetic
acid and examined in the IRMECO model IM-450 TI brand research microscope (4).

The criteria suggested by Fenench et al. (5) were taken into account in determining the
presence of MN:
a) MN cell nucleus must be 1/3 the size
b) MN should be painted in the same color as the cell nucleus,

c) The boundaries of the MN and the cell nucleus must be clearly separated from each other.

MI was calculated with the help of Equation 1.
MI (%) = number of cells entering mitosis / total number of cellsx 100 1)
Statistical Analysis

Statistical analyzes were carried out with the help of SPSS for Windows V 22.0 package
program. Statistical differences between the experimental groups were evaluated by One-way
ANOVA and Duncan tests. The average of the data obtained was shown as + SD and was

considered statistically significant when p <0.05.

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BiLIMLER KONGRESiI TAM METIN KiTABI

159



‘zéy,,\a'u.imﬁP
@ UBAK ULUSLARARASI BILIMLER AKADEMISI

3. RESULT AND DISCUSSION

o

ULuse,
ey

S\

Table 1.Genotoxicity caused by DMS

Groups Group 1 Group 2 Group 3 Group 4

MN 0.00-£0.004 8.00+2.11¢ 23.90+5.57° 45.70+6.842
MI 750.50+13.052 711.60+16.54° 678.00+14.09° 603.70+23.22¢
Frg 0.00+0.00¢ 7.40+1.90° 23.90+3.76° 42.90+4.512
sC 0.00-£0.004 6.30+1.95¢ 20.90+2.60° 40.50+4.092
VvC 0.00-0.004 5.90+1.66° 18.50+3.98° 37.40+4.302
uDC 0.00-£0.004 3.60+1.35¢ 11.20+3.32° 25.60+3.102
B 0.00+0.00¢ 1.90+1.10° 8.70+2.75P 16.60+3.132

*Data are shown as mean SD.For MN and chromosomal damage, 1,000 cells were counted in
each group and 10,000 cells for MIl. MN: micronucleus, MI: mitotic index, Frg: fragments, SC:
sticky chromosome, VC: vagrant chromosome, UDC: unequal distribution of chromatin, B:
bridge. Group 1: control, Group 2: 25 mg/L DMS, Group 3: 50 mg/L DMS, Group 4: 100 mg/L

DMS. Averages shown in different letters on the same line are statistically significant (P<0.05).
C
ﬁ ” g
W gy
t=:>’

Figure 1.Chromosomal damages caused by DMS

b

—_—

(a: MN, b: fragments, c: sticky chromosome, d: vagrant chromosome, f: unequal distribution of
chromatin, f: bridge)
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Genotoxic effects of DMS are shown in Table 1 and Figure 1. DMS application caused
an increase in MN formation and chromosomal damage numbers and a decrease in MI values.
It has been determined that these increases and decreases depend on the DMS dose. It was also
found that these increases and decreases were statistically significant (p <0.05) compared to the
control group. Compared with the control group, the frequency of MN at a dose of 100 mg / L
of DMS increased approximately 46 times and MI decreased about 1.24 times. Microscopic
observations; It has been shown that DMS promotes fragment, sticky chromosome, vagrant
chromosome, unequal distribution of chromatin and bridge-like chromosomal damages. While
the greatest effect of DMS on chromosomes is fragment formation, the least effect is in the
form of bridge formation.
There are some studies in the literature on genotoxic effects of DMS or derivatives.
In vitro and in vivo studies conducted have reported that DMS acts as an agent that directly
causes genotoxicity in bacteria and mammals. In particular, it has been reported that DMS
methylates cause DNA damage, gene mutations and chromosome abnormalities by affecting
the DNA's N7 guanine and N2 adenine regions (6). Lokesh and Ananthanarayana (7) showed
that the application of Diethyl Sulfate (DES) at 8 mM and 10 mM doses by oral and injection
in the Bombyxmori type silkworm causes numerical anomalies such as structural, physiological

and polyploidy in chromosomes.

As a result, DMS has been shown to be a potent toxic agent that promotes genotoxicity
in A. cepa root tip cells.
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DETERMINATION OF DNA DAMAGE INDUCED BY MALATHION PESTICIDE
WITH COMET ASSAY

Ali ACAR
Giresun University

ABSTRACT

Pesticides are used to kill pests and increase the yield and farm life of farm products. In
fact, they are used in agricultural production to eliminate harmful organisms and eliminate their
effects. Approximately 500 different types of chemical pesticides around 4.6 million tons per
year are used worldwide. Malathion is one of the oldest organophosphate pesticides used since
the 1950s. Malathion is a substance of organophosphorus that is with an action range such as
an effective acaricide and pediculicide, as well as a wide-ranging spectrum insecticide of
organophosphate. It is mostly used against pests, mosquitoes and insects in farm crops. Known
as a pet lice and scabies remedy of humans. In this study, the effects of malathion on DNA were
investigated using Allium cepa L. test material. A. cepa (2n=16) bulbs purchased from a
commercial market were used as test materials. A. cepa bulbs were divided into four groups as
control (Group 1), 500 mg/L malathion (Group 2), 1000 mg/L malathion (Group 3), 1500 mg/L
malathion (Group 4) treatment groups. For 72 hours, bulbs of the control group germinated with
tap water and bulbs of the application groups with three different doses of malathion. At the
end of the period, the root tips were cut 1 cm long and made ready for alkaline comet assay.
The prepared slides were stained with ethidium bromide and examined by fluorescence
microscopy. DNA breakage measurement, DNA damage quantification and statistical analysis
were performed using Comet Assay software version 1.2.3b (CaspLab). As a result, tail DNA
increased and head DNA decreased, depending on the dose of application. Increased malathion
doses and differences due to the increase in tail moment (TM) and olive tail moment (OTM)
were found to be significant (p <0.05) compared to the control group. Although this compound
is used to combat pests in agricultural production, its use should be abandoned, taking into
account the DNA damage that it can cause in humans as a result of exposure. Instead, biological

control methods should be used.

Keywords: Malathion, comet assay, DNA damage, tail moment.
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1. INTRODUCTION

Pesticides are used to kill pests and increase the yield and farm life of farm products. In
fact, they are used in agricultural production to eliminate harmful organisms and eliminate their
effects. According to Zhang et al. (2011), approximately 500 different types of chemical
pesticides around 4.6 million tons per year are used worldwide. Malathion is one of the oldest
organophosphate pesticides used since the 1950s (Flessel et al., 1993). The molecular formula
of malathion is CioH1906PS2 and its molecular weight is 330.36 daltons. Malathion is a
substance of organophosphorus that is with an action range such as an effective acaricide and
pediculicide, as well as a wide-ranging spectrum insecticide of organophosphate. It is mostly
used against mosquitoes, pests and insects in farm crops. Known as a pet lice and scabies
remedy of humans (Shaalan et al., 2010). Malathion exposure is highly toxic and can even result
in death. Acute human symptoms include headache, vomiting, tightness of the throat and other
particular signs of Acetylcholinesterase. Consciousness disturbance, prolonged regression
diseases and convulsions are often indicative of large levels of malathion toxicity. Dermal
absorption of malathion induced extreme toxicity and deaths (USEPA, 1988). Malathion has
been shown to rapidly become malaoxone, an analog to oxygen considered to be highly
poisonous. Inhalation of aerosol caused by malathion has been reported to induce baby
poisoning (Gosselin et al., 1984). In Pakistan, in the malaria eradication program in 1976, 2,800
of nearly 7,500 practitioners were poisoned and 5 died. Its symptoms were characteristic of
acetylcholinesterase inhibition, and intoxication episodes were associated epidemiologically

with malathion exposure (Baker et al., 1978).

In this study, DNA damages of 500 mg/L, 1000 mg/L and 1500 mg/L of malathion in

root tip cells of Allium cepa L. bulbs (2n=16 ) were investigated by using the Comet assay.
2. MATERIAL AND METHOD

Test Material
A. cepa bulbs (2n=16) purchased from a commercial market in Giresun were used as test

materials, and titanium dioxide was used as a toxic agent.

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESI TAM METIN KiTABI

164



és}.,\ BiLiMg g,

m ‘ UBAK ULUSLARARASI BILIMLER AKADEMISI

T T

uLus;,

o™

S

Preparation of Root Tips

A total of 4 groups, 1 control and 3 applications, were created with 10 bulbs in each group.

Groups Application

Groupl tap water

Group2 500 mg/L malathion
Group3 1000 mg/L malathion
Group4 1500 mg/L malathion

The bulbs of control group were germinated with tap water and the bulbs in the
application group were treated with titanium dioxide at room temperature for 72 hours. At the
end of the application, the root tips were cut approximately 1 cm long and made ready for the

comet assay.

Comet Assay

The alkaline comet test was carried out according to the protocol of Tice et al. (2000) for
the evaluation of DNA damage in the root tip meristem cells of A. cepa, exposed to 3 different
doses of titanium dioxide. The prepared slides were stained with ethidium bromide and
examined by fluorescence microscopy. 500 cells were calculated for each group.

The measurement of DNA breakage, calculation of the amount of DNA damage and
statistical analysis were carried out using the Comet Assay software version 1.2.3b (CaspLab)

and expressed as a percentage of DNA in the comet’s tail.

3. RESULTS AND DISCUSSION

The effects of different doses of malathion application on the DNA of A. cepa root tip
cells were given in Figure 1 and Table 1. As a result of the analysis made with Comet Assay
software version 1.2.3b, the head DNA changed between 96.97 percent in the control group and
65.56 to 44.55 percent in the application groups, depending on the dose. Increasing doses of
malathion caused a decrease in the percentage of head DNA. Increasing malathion doses caused
an increase in tail DNA percentage, tail moment (TM) and olive tail moment (OTM) and a
decrease in head DNA percentage and showed that DNA damage was significantly increased
(p <0.05) compared to the control group.
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There are studies conducted by other researchers that report that malathion causes genetic
damages. In a study conducted by Sheikh et al. (2020), cytotoxic and genotoxic effects of
malathion and cypermethrin pesticides on A. cepa test material were investigated, and as a
result, decreases in mitotic index and chromosome abnormalities in the form of disturbance,
chromosome bridges in the anaphase, stickiness, laggard, binucleate lesions and c-metaphase
were reported. In another study by Olakkaran et al. (2020), malathion was reported to have
cytotoxic and genotoxic effects in human lymphocyte cell culture, causing oxidative stress and

causing DNA damage

Table 1. DNA damages induced by malathion in nuclei isolated from A. cepa roots

Head DNA Tail DNA

Groups (%) %) Tail Moment Olive Tail Moment
Group 1 96.97+1.78 3.03+£1.78 0.18+0.04 1.13+0.15
Group 2 65.56+5.02 34.4445.02 22.254+4.33 19.84+2.01
Group 3 55.48+5.12 44.52+5.12 48.02+5.11 32.16+3.06
Group 4 44,55+4.36 55.454+4.36 70.85+9.57 56.49+7.13

* Group 1: control, Group 2: 500 mg/L malathion, Group 3: 1000 mg/L malathion, Group 4: 1500 mg/L malathion.

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESI TAM METIN KiTABI

166



és}.,\ BiLiMg g,

uLus;,

3
aﬂ"*

Figure 1. Comet assay assessments and diagrams of DNA damage promoted by malathion
(a: control, b: 500 mg/L malathion, ¢: 1000 mg/L malathion, d: 1500 mg/L malathion)

4. CONCLUSION

DNA damage caused by malathion was demonstrated by comet assay with nuclei isolated
from A. cepa root tip cells. Although this compound is used to combat pests in agricultural
production, its use should be abandoned, taking into account the DNA damage that it can cause

in humans as a result of exposure. Instead, biological control methods should be used.
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THE PROTECTIVE ROLE OF HAZELNUT AGAINST FENPYROXIMATE
ACARICIDE INDUCED MICRONUCLEUS FORMATION IN MICE!

Ali ACAR
Giresun University
Kiirsad YAPAR
Giresun University
Emine YALCIN

Giresun University

ABSTRACT

Fenpyroximate is a new generation chemical used in combating mites. It is generally
preferred in the fight against spider mites. It is especially used to protect ornamental plants and
greenhouse products from mite damage. Exposure to fenpyroximate occurs in the form of
drinking water or contaminated food. Dose levels exposed to fenpyroximate toxicity are of great
importance. Fenpyroximate can cause poisoning, eye and skin irritation and allergic reactions.
Hazelnut is the common name of the bush and tree species that make up the Corylus genus of
the Betulaceae family. The world hazelnut productions of nuts produced in Turkey constitute
about 65-70 percent. Approximately 80% of this production is provided by Giresun, Trabzon
and Ordu provinces. Hazelnut is very rich in terms Mg, Mn, Zn, K, Fe, Ca, Cu and Na minerals
and B1, B2 and B6 vitamins. Besides, it is a powerful energy source besides its high protein
value. It is very useful for cardiovascular health. It is used to reduce cholesterol, regulate heart
rhythm and to treat anemia. In this study, the MN formation caused by 400 mg/kg b.w. dose of
fenpyroximate in the leukocyte and buccal mucosa epithelial cells of Swiss albino mice and the
protective role of Hazelnut against these MN formations were investigated. Mice were divided
into four groups as control and application: Control (Group 1), water + Hazelnut (Group 2),
400 mg/kg b.w. Fenpyroximate (Group 3), 400 mg/kg b.w. Fenpyroximate + hazelnut (Group
4). During the 10-week application, the control group was fed with pellet feed and tap water,

! This study was supported by Giresun University Scientific Research Projects (BAP) unit with in the scope of
the Project coded FEN-BAP-C-220413-24.
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the application groups were fed with hazelnut and 400 mg/kg b.w. fenpyroximate dose. At the
end of the application, blood samples and buccal mucosa epithelial cells were collected from
the mice and made ready for MN analysis with the routine preparation techniques. As a result,
it was found that fenpyroximate application increased MN formation in the leukocyte and
buccal mucosa epithelial cells compared to the control group (P<0.05), and the number of MN
observed in the leukocyte cells was higher than the buccal mucosa cells (P<0.05). The
application of hazelnut with fenpyroximate reduced the toxic effect of fenpyroximate, causing
a decrease in MN number (P<0.05). As a result, it has been shown that hazelnut can be used as
an antioxidant dietary supplement in the protection of genetic damage caused by chemical

pesticides such as fenpyroximate.

Keywords: Swiss albino mice, fenpyroximate, hazelnut, micronucleus

1. INTRODUCTION

Pesticides are chemical compounds used to destroy, attract or mitigate any agricultural
pest (McEwen and Stephenson, 1979). According to their function, pesticides are classified as
herbicides, fungicides, insecticides, nematics, microbicides, rodenticides and acaricides etc.
(Ikehata and Gamal EI-Din, 2005). Fenpyroximate, an important acaricide, is used in many
countries to combat mites in agricultural production (Al-Rahman et al., 2012). It is a
phenoxypyrazol acaricide used to manage phytophagous mites including Panonychus citri and
Tetranychus urticae for citrus, apple and peach leaves (Hamaguchi et al., 1990).
Fenpyroximate, which has the chemical formula C24H27N3Q4, is a white crystalline powder with
a molecular weight of 421.5 g/mol, flash point 85°C, melting point 102 °C, and water solubility
3.46e-08 M (PubChem, 20020). It is used against red spiders (Tetranychus urticae), which
damage the vineyards, citrus, vegetable and cotton-growing areas, as well as against whiteflies,
Lepidoptera larvae, aphids, aphid pill, rust beetle and potato beetle (Unal and Giirkan, 2001).

Hazelnut is a species of the genus Corylus, belonging to the Betulaceae family. Its
scientific name is Corylus avellana L. (Ayfer et al., 1986). The world hazelnut production of
nuts produced in Turkey constitute about 65-70 percent. Approximately 80% of this production
is provided by Giresun, Trabzon and Ordu provinces (Aktas et al., 2009). Hazelnut is very rich
in terms of Mg, Mn, Zn, K, Fe, Ca, Cu and Na minerals and B1, B2 and B6 vitamins (Ackurt

et al., 1999). It includes organic acids too, but malic acid is in large amounts in small quantities
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and in hazelnut kernels (Botta et al., 1994). Hazelnut kernels containing unsaturated fatty acids
(oleic, linoleic, palmitic, linolenic, stearic acids) which are essential for human health are a

good source of fatty acids (50-73 percent) (Garcia et al., 1994).

In this study, the MIN formation caused by 400 mg/kg b.w. dose of fenpyroximate in the
leukocyte and buccal mucosa epithelial cells of Swiss albino mice and the protective role of
hazelnut against these MN formations were investigated.

2. MATERIAL AND METHODS

Experiment Material and Design of Groups

In this study, 24 male Swiss albino mice were used. The animals are divided into 4 groups
as one (1) control and three (3) applications as follows. One week before the application period,
the animals were fed with standard pellet feed and tap water and adapted to the environment.
The methods and techniques used in this study were carried out according to the principles
determined by the World Health Organization (Geneva, Switzerland) and Giresun University

Experimental Animals Local Ethics Committee (Ethics committee number: 2013/01).

Experimental Group Application

Group 1 pellet feed + tap water

Group 2 water + hazelnut

Group 3 400 mg/kg b.w. fenpyroximate

Group 4 400 mg/kg b.w. fenpyroximate + hazelnut

MN Test in Buccal Mucosa Epithelial Cells
MN test for buccal mucosa epithelium was performed according to the method proposed

by Cavusoglu et al. (2009).

MN Test in Leukocyte Cells

Blood samples from mice are centrifuged at 10 min at 5,000 rpm, removed clear section,
5 ml of 0.075 Molar KCI solution added to the remaining residue and 20 min kept at room
temperature. The tubes are centrifuged 10 minutes at 5,000 rpm and the upper part was removed
again. After that 5 ml washing solution (3: methanol and 1: glacial acetic acid) was added to
the remaining residue, it is kept for a while 30 minutes at -20 °C. In the last point, leukocyte

cells were spread on sterilized slides, stained with Giemsa by 5 percent and examined under a
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research microscope and photographed at x500 magnification.

MN detection was performed according to the principles proposed by Fenech et al. (2003).

Statistical Analysis

IBM SPSS Statistics 22 Package Program used for statistical analysis. The data were
expressed as mean + standard deviation (SD), the significance between the means was
determined by Oneway ANOVA and Duncan tests, and P<0.05 was considered statistically

significant.

3. RESULTS AND DISCUSSION

/

Figure 1.MN formation caused by fenpyroximate
(a: normal view of buccal mucosa epithelial cell, b: buccal mucosa epithelial cell with MN,
c: normal view of leukocyte cell, d: leukocyte cell with MN)

Table 1.The frequency of MN promoted by fenpyroximate
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Groups Buccal mucosa epithelium MN Leukocyte MN
Group 1 0.00=+0.00°¢ 0.96:£0.92°¢
Group 2 0.00+0.00° 0.92+0.85°
Group 3 26.59+5.612 60.40+12.422
Group 4 17.78+4.85° 36.85+07.16°

Group 1: control (pellet feed + tap water), Group 2: water + hazelnut, Group 3: 400 mg/kg b.w.
fenpyroximate, Group 4: 400 mg/kg b.w. fenpyroximate + hazelnut. For MN, a total of 1,000
cells were counted in each group. Averages expressed in different letters in the same column

are statistically significant (P<0.05).

MN formations promoted by fenpyroximate application on buccal mucosa epithelial cells
and leukocyte cells are shown in Figure 1 and Table 1 and. While MN formation was not
observed in buccal mucosa epithelial cells in Group 1 and Group 2, there were several MN
occurrences in leukocyte cells. In Group 3, where only 400 mg/kg dose of fenpyroximate was
applied, the frequency of MN was determined as 26.59+5.61 in buccal mucosa epithelium cells,
and 60.40+12.42 in leukocyte cells. In Group 4, which was fed with hazelnut as well as
fenpyroximate application, there was a decrease in MN formation in both buccal mucosa
epithelial cells and leukocyte cells. This decrease is statistically significant (P<0.05). In other
words, feeding with hazelnut reduced MN formation caused by fenpyroximate application in
both buccal mucosa epithelial cells and leukocyte cells. This showed that feeding with hazelnut
caused partial improvement in the parameters investigated. There are also genotoxicity studies
with fenpyroximate and other acaricides that support our findings. The genotoxicity of
fenpyroximate was evaluated by Graillot et al. (2012) in SH-SYS5Y cells with the YH2AX test
including phosphorylation of histone H2AX and reported to show low concentration
(nanomolar range) genotoxic activity. Renciizogullar1 et al. (2004) reported that another

acaricide, Etoxazole, promotes the formation of MN in human lymphocyte cells.

4. CONCLUSION
It has been determined that fenpyroximate application causes toxicity by promoting the
formation of MN in buccal mucosa epithelium and leukocyte cells while feeding with hazelnut
has a protective effect in the toxic effects of fenpyroximate. Therefore, hazelnuts can be used
as an antioxidant food supplement in order to protect or minimize the toxic effects of

environmental chemicals.
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EVALUATION OF DNA DAMAGE CAUSED BY IMAZALIL WITH COMET ASSAY
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ABSTRACT

Imazalil is a systemic fungicide that started to be used as a post-harvest treatment at the
beginning of the 1970s. It is an effective fungicide that inhibits ergosterol biosynthesis in fungi
in harvest products. It is very effective in the control of Penicillium italicum and P. digitatum
in citrus fruits. It is also known as enilconazole, deccozil and chloramizol. In this study, the
effects of imazalil on DNA were investigated using Allium cepa L. test material. A. cepa
(2n=16) bulbs purchased from a commercial market operating in Giresun province were used
as test materials. A. cepa bulbs were divided into four groups as control (Group 1), 1 mg/L
imazalil (Group 2), 2 mg/L imazalil (Group 3), 1 mg/L imazalil (Group 4) treated groups. For
72 hours, the control group germinated with tap water and the application groups with three
different doses of imazalil. At the end of the period, the root tips were cut 1 cm long and made
ready for the alkaline comet assay. The prepared slides were stained with ethidium bromide and
examined by fluorescence microscopy. DNA breakage measurement, DNA damage
quantification and statistical analysis were performed using Comet Assay software version
1.2.3b (CaspLab). When the findings were examined, it was observed that the tail DNA
increased depending on the application dose and the head DNA decreased. Increased tail
moment (TM) and olive tail moment (OTM) with DNA damage caused by increased imazalil
doses showed that it was significant (p <0.05) compared to the control group. The use of this
fungicide, which is used to protect agricultural products, by taking into consideration the DNA
damages that may be caused in non-target organisms such as plant and humans, should be

abandoned.

Keywords: Imazalil, comet test, DNA damage, tail moment.
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1. INTRODUCTION

Imazalil is a systemic fungicide that started to be used as a post-harvest treatment at the
beginning of the 1970s. It is an effective fungicide that inhibits ergosterol biosynthesis in fungi
in harvest products. It is very effective in the control of Penicillium italicum and P. digitatum
in citrus fruits. Due to these properties, imazalil has become the most popular post-harvest
fungicide to control citrus rot (Barkai-Golan, 2001).

Imazalil is a water-soluble compound with a formula of C14H14CI2N20, the molecular
weight of 297.2 g/mol, the boiling point of 347.0 °C ,the melting point of 52.7 °C , the density
of 1.348 g/ml. It is a solid, non-corrosive, oily compound with a yellow to brown color. It is
widely used as a fungicide. Also known as enilconazole, deccozil and chloramizol (PubChem,
2020). It is also a commonly used imidazole-antifungal pesticide and a food contaminant
(Yoshioka et al., 2010). Imazalil is a triazole and imidazole compounds that prevent the
synthesis of the fungal cell wall and interferes with a particular cytochrome P450 enzyme. It is
also used for treatment against Alternaria infections in plants and widely used in fruit fields
and post-harvest procedures (Stiller and Stevens, 1986; Ortelliet al., 2005). It is known that this
compound is also used as a medicine (enilconazole). Imazalil is considered to be a hepatotoxic
agent among other reported toxic effects (Van der Heiden et al., 2007). It was also used as an

antimycotic, chemically bound to plastic films for this purpose. (Miller et al., 1985).

In this study, genotoxic effects of 1, 2 and 4 mg / L doses of imazalil in the root tip

meristem cells of Allium cepa L. bulbs (2n=16) were investigated with Comet assay.

2. MATERIAL AND METHOD

Test Material
A. cepa bulbs (2n=16) purchased from a commercial market in Giresun were used as test

materials, and imazalil was used as a toxic agent.
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Preparation of Root Tips

A total of 4 groups, 1 control and 3 applications, were created with 10 bulbs in each group.

Groups Application
Group 1 tap water
Group 2 1 mg/L imazalil
Group 3 2 mg/L imazalil
Group 4 4 mg/L imazalil

The control group bulbs were germinated with tap water and the bulbs in the application group
were treated with imazalil at room temperature for 72 hours. At the end of the application, the

root tips were cut approximately 1 cm long and made ready for the comet assay.

Comet Assay

The alkaline comet assay was performed according to the protocol of Tice et al. (2000)
for the evaluation of DNA damage in the root meristem cells of A. cepa, exposed to 3 different
doses of imazalil. The prepared slides were stained with ethidium bromide and examined by
fluorescence microscopy. 500 cells were calculated for each group.

The measurement of DNA breakage, calculation of the amount of DNA damage and
statistical analysis were carried out using the Comet Assay software version 1.2.3b (CaspLab)

and expressed as a percentage of DNA in the comet’s tail.

3. RESULTS AND DISCUSSION

The genotoxic effect of imazalil doses of 1, 2 and 4 mg/L was evaluated in cores isolated
from A. cepa root tip cells using comet assay (Figure 1). The results obtained with the Comet
Assay (CASP) software were given in Table 1. As a result, the tail DNA increased between
30,57% and 74.79%, depending on the dose of use, and the head DNA decreased. In the
application groups of 1 mg/L, 2 mg/L and 4 mg/L, a decrease in head DNA was observed
depending on the dose. Increased doses of imazalil caused an increase in the tail moment (TM)
and olive tail moment (OTM) and showed that DNA damage was significant (p<0.05) compared
to the control group. In other words, imazalil application caused DNA damage and increasing

application doses caused an increase in this damage.
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There are studies conducted by other researchers that confirm the findings we have
obtained. In a study conducted by Turkez and Aydin (2012), imazalil was applied to human
lymphocyte cells, and as a result, it was reported that the application caused chromosomal
abnormalities and MN formation. In a study conducted by Sisman and Turkez (2010), the
effects of different doses of imazalil on human lymphocyte cells were investigated, resulting in

a dose-dependent increase in MN rates in the frequency of chromosomal abnormalities.

Table 1.Imazalil Induced DNA damage in nuclei isolated from A. cepa roots

Groups Hea(o(I%[;NA Ta'éol/i)NA Tail Moment Olive Tail Moment
Group 1 95.28+3.02 4.72+3.02 0.43+0.02 1.95+0.61
Group 2 69.43+3.75 30.57+3.75 23.57+4.89 21.58+5.01
Group 3 59.58+5.12 40.42+5.12 37.00+8.72 25.33+£9.27
Group 4 25.21+£2.26 74.79+£2.26 96.92+12.27 51.38+9.48

* Group 1: control, Group 2: 1 mg/L imazalil, Group 3: 2 mg/L imazalil, Group 4: 4 mg/L imazalil

Figure 1.Comet assay assessment photos of DNA damage promoted by imazalil
(a: control, b: 1 mg/L imazalil, c: 2 mg/L imazalil, d: 4 mg/L imazalil).
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4. CONCLUSION

It has been proved that the application of imazalil causes DNA damage by comet assay with
the nuclei isolated from A. cepa root tip cells. The use of this fungicide, which is used to protect
agricultural products, by taking into consideration the DNA damages that it may cause in living
beings, especially human beings, should be abandoned. In cases where its use is mandatory, the
dose level that will not cause DNA damage must be determined.
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THE PROTECTIVE ROLE OF NETTLE AGAINST PARABEN ENCOURAGED
MICRONUCLEUS FORMATION IN THE MOUSE LEUKOCYTE AND BUCCAL
MUCOSA EPITEL CELLS!
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ABSTRACT

Parabens are compounds that are the alkyl ester of p-hydroxybenzoic acid, used as a
preservative in cosmetics, food ingredients, cleaning products and pharmaceuticals. Studies
conducted in recent years have revealed that parabens cause allergic reactions and
carcinogenesis and cause negative effects on infertility, spermatogenesis, adipogenesis and
endocrine activity. Nettle is a type of plant in which roots, leaves and seeds are consumed in
our country. It is also used commonly in the cosmetics, pharmaceuticals, food and fertilizer
industries. Nettle is also used for removing edema from the body, treating constipation, stopping
bleeding, treating eczema, rheumatism and diabetes and troubleshooting prostate problems.
Nettle is rich in vitamins, amino acids, minerals, tannins and flavonoids. In this study, the
protective role of 125 mg/kg b.w. and 250 mg/kg b.w. doses of nettle extract were investigated
in reducing the formation of MN caused by 150 mg/kg b.w. dose of methylparaben in the
leukocyte and buccal mucosa epithelial cells of Swiss albino mice. Male Swiss albino mice, 12
to 14 weeks old, weighing 25 to 30 g, were used as the test material. Mice were divided into six
groups as control and application: Control (Group 1), 125 mg/kg b.w. nettle extract (Group 2),
250 mg/kg b.w. nettle extract (Group 3),150 mg/kg b.w. methylparaben (Group 4), 125 mg/kg
b.w. nettle extract + 150 mg/kg b.w. methylparaben (Group 5), 250 mg/kg b.w. nettle extract +
150 mg/kg b.w. methylparaben (Group 6). During the 10-week application, the control group

! This study was supported by Giresun University Scientific Research Projects (BAP) unit within the scope of
the Project coded FEN-BAP-C-250414-11.
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was fed with pellet feed and tap water, and the application groups were fed with pellet feed,
150 mg/kg b.w. methylparaben and two different doses of nettle extract. At the end of the
application, blood samples and buccal mucosa epithelial cells were collected from the mice and
made ready for MN analysis with the routine preparation techniques. As a result, it was
determined that methylparaben application increased MN formation in leukocyte and buccal
mucosa epithelial cells compared to the control group (P<0.05), and that the number of MN
observed in leukocyte cells was higher than buccal mucosa cells (P<0.05). The application of
nettle extract with methylparaben reduced the toxic effect of methylparaben and resulted in a
decrease in MN number (P<0.05). It was also observed that this reduction was more pronounced
in nettle extract at a dose of 250 mg/kg b.w. As a result, nettle extract can be used as an
antioxidant dietary supplement in the protection of genetic damage caused by chemical agents

such as methylparaben.

Keywords: Swiss albino mice, methylparaben, micronucleus, nettle

1. INTRODUCTION

Methylparaben is one of the most widely used preservatives in cosmetics, from the
homologous sequence of parabens such as ethyl, methyl, heptyl, butyl and benzyl parabens
(Mowad, 2000). In the presence of sulfuric acid, methylparaben is generated by methanol
esterification of p-hydroxybenzoic acid. Methylparaben consists of a chemical structure
consisting of aromatic -OH, a phenyl group, seven atoms of hydrogen, an aliphatic carbon and
aromatic ester CO> (Liu, 2018). Its empirical formula is C3HgO;3 and its structural formula is
CsH4(OH)(COOCH3). Methylparaben is available at room temperature as colorless crystal,
white needle or crystalline powder. Its melting point is 131 °C and the boiling point is 270-280
°C. It can be dissolved in acetone, alcohol, benzene and ether. Around 1 g of it can be dissolved
into 70 mL warm glycerol or 40 mL warm oil (Bingham and Cohrssen, 2012). The natural
formation of methylparaben has been reported in Bourbon vanilla, white wine, botrytised wine,
yellow passion juice and cloudberry. The quantity in cloudberry of methylparaben is
approximately 0.15 ppm (TNO, 2000).

For parenterals, galenes, foods and drinks, topical antibiotics and corticosteroid products,
cosmetics, methylparaben is used as a preservative (Bingham and Cohrssen, 2012). It is also

widely used as an antimicrobial preservative in food products, pharmaceutical formulations and
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cosmetics. It may be used individually or conjunction with other antimicrobial agents and other
parabens. Methylparaben is the antimicrobial preserver most widely found in cosmetics (Decker
and Wenninger, 1987). In addition to its oral exposure due to its use as an additive, it can be

absorbed quickly from the skin or through the gastrointestinal tract (Soni et al., 2002).

Nettle is one of the medicinal herbs used for treatment for centuries. Its leaves and seeds
are widely used in the treatment of many diseases such as eczema, wounds, abscesses,
hemorrhoids, rheumatic pains, liver failure, internal diseases, skin infections, diabetes,
nosebleeds and cancer, and its content include histamine, potassium salts, acetylcholine, formic
acid and vitamin C is available. Nettle itself can be used by eating seeds and roots or by drinking
it in the form of herbal teas. Also, there are many components in the aboveground parts,
especially serotonin, acetylcholine, histamine, silicic acid, essential oil (mostly ketones),
leukotrienes (LTB4, LTC4, LTD4), formic acid, flavonoids (routine, isoquercitin, astragalin
etc.) and potassium ions. The protective effects of nettle can also be explained by these

components (Turel et al., 2008; Goziim et al., 2003).

In this study, MN formation caused by 150 mg/kg b.w. dose of methylparaben in the
leukocyte and buccal mucosa epithelial cells of Swiss albino mice and the protective role of

nettle extract against these MN formations were investigated.

2. MATERIAL AND METHOD
Experiment Material and Design of Groups

In this study, 36 male Swiss albino mice 12-14 weeks old and weighing 25-30 g were
used. The animals were divided into six (6) groups as follows: one (1) control and five (5)
applications. One week before the application period, the animals were fed with standard pellet
feed and tap water and adapted to the environment. The application continued for 10 weeks.
The methods and techniques used in this study were carried out according to the principles
determined by the World Health Organization (Geneva, Switzerland) and Giresun University

Experimental Animals Local Ethics Committee (Ethics committee no: 2014/02).
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Experimental Group Application

Group 1 pellet feed + tap water

Group 2 125 mg/kg b.w. nettle extract

Group 3 250 mg/kg b.w. nettle extract

Group 4 150 mg/kg b.w. methylparaben

Group 5 125 mg/kg b.w. nettle extract + 150 mg/kg b.w. methylparaben
Group 6 250mg/kg b.w. nettle extract + 150 mg/kg b.w. methylparaben

Nettle extract was obtained from Sepe Natural Products (250 mg x 100 capsules).

MN Test in Buccal Mucosa Epithelial Cells
MN test for buccal mucosa epithelium was performed according to the method proposed

by Cavusoglu et al. (2009).

MN Test in Leukocyte Cells

Blood samples from mice are centrifuged at 10 min at 5,000 rpm, removed clear section,
5 ml of 0.075 Molar KCI solution added to the remaining residue and 20 min kept at room
temperature. The tubes are centrifuged 10 minutes at 5,000 rpm and the upper part was removed
again. After that 5 ml washing solution (3: methanol and 1: glacial acetic acid) was added to
the remaining residue, it is kept for a while 30 minutes at -20 °C. In the last point, leukocyte
cells were spread on sterilized slides, stained with Giemsa by 5 percent and examined under a
research microscope and photographed at x500 magnification.

MN detection was performed according to the principles proposed by Fenech et al.
(2003).

Statistical Analysis

IBM SPSS Statistics 22 Package Program used for statistical analysis. The data were
expressed as mean * standard deviation (SD), the significance between the means was
determined by Oneway ANOVA and Duncan tests, and P<0.05 was considered statistically

significant.
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3. RESULTS AND DISCUSSION

The formation of MN promoted by the application of methylparaben in the leukocyte and
buccal mucosa epithelial cells and the protective effects of the nettle extract against these effects
are given in Figure 1 and Table 1.While a few MN formations were encountered in the
leukocyte cells of Group 1 (control), Group 2 and Group 3 (treatment with nettle extract only),
no MN formation was observed in the buccal mucosa epithelial cells. When the obtained data
were examined, it was determined that the values in Group 1, Group 2 and Group 3 were not
statistically significant among themselves (P>0.05). In Group 4, which was administered at a
dose of 150 mg/kg of methylparaben only, an average of 72.18+14.51 leukocyte cells and an
average of 30.45+6.58 MN formation were observed in the buccal mucosa epithelial cells.
When the findings obtained in the study were examined, the highest MN formation was

observed in this group.

It was found that in Group 5 and Group 6 applied nettle extract at 125 and 250 mg/kg
doses together with methylparaben application, caused a decrease in MN formation in leukocyte
and buccal mucosa epithelial cells, and this change was statistically significant (P<0.05). In
other words, the application of nettle extract showed a dose-related protective effect and
reduced MN formation caused by methylparaben application. There are also genotoxicity
studies conducted with parabens that support our findings. Dubey et al. (2017) applied
methylparaben together with UVB in human keratinocytes, as a result, phosphatidylserine
translocation, nuclear fragmentation, micronucleus formation and 30% tail DNA formation
were reported. In the study conducted by Bayiilken et al. (2019), paraben esters have been
applied to human peripheral lymphocyte cells, paraben esters have been reported to

significantly induce MN formations in 24 and 48 hours, depending on the concentrations.
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Figure 1. MN formation caused by methylparaben

(a: normal view of buccal mucosa epithelial cell, b: buccal mucosa epithelial cell with MN, c:
normal view of leukocyte cell, d: leukocyte cell with MN)

Table 1. The frequency of MN promoted by methylparaben

Groups Buccal mucosa epithelium MN Leukocyte MN
Group 1 0.00+0.00¢ 1.55+0.96°
Group 2 0.00=0.00¢ 1.28+0.92¢
Group 3 0.00+0.00¢ 1.15+0.88¢
Group 4 30.45+6.582 72.18+14.512
Group 5 20.24+5.12° 58.74+10.68°
Group 6 11.66+4.15° 45.10+8.86°

*Group 1: control, Group 2: 125 mg/kg b.w. nettle extract, Group 3: 250 mg/kg b.w. nettle
extract, Group 4: 150 mg/kg b.w. methylparaben, Group 5: 125 mg/kg b.w. nettle extract + 150
mg/kg b.w. methylparaben, Group 6: 250 mg/kg b.w. nettle extract + 150 mg/kg b.w.
methylparaben. For MN, a total of 1,000 cells were counted in each group. Averages expressed
in different letters in the same column are statistically significant (P<0.05).
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4. CONCLUSION

As a result, it was determined that methylparaben application increased MN formation in
leukocyte and buccal mucosa epithelial cells (P<0.05) compared to the control group, and the
number of MN observed in leukocyte cells was higher than buccal mucosa cells (P<0.05). It
was determined that feeding with nettle extract caused a decrease in these toxic effects and
showed a protective effect. Therefore, nettle extract can be used as an antioxidant food
supplement to protect or minimize the effects of chemicals. Also, the data presented in this
study has been an incentive study to investigate the photochemical content of nettle extract,
which has a protective effect.
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ABSTRACT

Annually, more than four million tons of titanium dioxide are produced and commonly
used in industry (plastics, inks, paints, textile products etc.) and food coloring applications. The
use of titanium dioxide, known as food coloring additive E171, has been approved by the
European Union since 1969.1t is commonly used as a food coloring in desserts, cookies, cake
icing and salad dressings. In this study, the effects of titanium dioxide on DNA were
investigated using Allium cepa L. test material. A. cepa (2n=16) bulbs purchased from a
commercial market operating in Giresun province were used as test materials. A. cepa bulbs
were divided into four groups as control (Group 1), 250 mg/L titanium dioxide (Group 2), 500
mg/L titanium dioxide (Group 3), 1000 mg/L titanium dioxide (Group 4) treatment groups. For
72 hours, the control group germinated with tap water and the application groups with three
different doses of titanium dioxide. At the end of the period, the root tips were cut 1 cm long
and made ready for alkaline comet testing. The prepared slides were stained with ethidium
bromide and examined by fluorescence microscopy. Measurement of DNA breakage,
calculation of the amount of DNA damage and statistical analysis were carried out using the
OpenComet plugin with Jimage software. As a result, head DNA decreased and tail DNA
increased, depending on the dose of application. It was understood that increased titanium
dioxide doses caused by the increase in the tail moment (TM) and olive tail moment (OTM)
and the differences were significant (p <0.05) compared to the control group.The use of this
food additive, which is used as a coloring agent in many food items, should be abandoned
considering the DNA damage that may be caused in eukaryotic organisms such as humans. Its

use should be continued only after detecting doses that will not have genotoxic effects.
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Keywords: Titanium dioxide, E171, comet test, DNA damage, tail moment.
1. INTRODUCTION

Titanium dioxide (E171) is anopaque, white mineral that occurs innately in three main
forms: anatase, brookite and rutile. Annually, more than four million tons of titanium dioxide
are produced and commonly used in industry (plastics, inks, paints, textile products etc.) and
food coloring applications (Socaciu, 2007). The use of titanium dioxide (TiO.), known as food
coloring additive E171, has been approved by the European Union since 1969 (EU, 2012). Itis
commonly used as a food coloring in desserts, cookies, cake icing and salad dressings (Weir et
al., 2012). The use of anatase and rutile form of titanium dioxide in foodstuffs is allowed, but
processing conditions determine the form. Titanium dioxide is a white powder used to provide
opacity as well as coloring foodstuffs and to give a light background for another coloring
(Emertonet al., 2008).

In this study, DNA damages induced by titanium dioxide at doses of 250 mg/L, 500 mg/L
and 1000 mg/L mg were investigated by using the Comet assay on root tip cells of Allium cepa
L. bulbs (2n=16).

2. MATERIAL AND METHOD

Test Material
A. cepa bulbs (2n=16) purchased from a commercial market in Giresun were used as test

materials, and titanium dioxide was used as a toxic agent.

Preparation of Root Tips

A total of 4 groups, 1 control and 3 applications, were created with 10 bulbs in each group.

Groups Application

Groupl tap water

Group2 250 mg/L titanium dioxide

Group3 500 mg/L titanium dioxide

Group4 1000 mg/L titanium dioxide
www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESi TAM METIN KiTABI
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The bulbs of control group were germinated with tap water and the bulbs in the application
group were treated with titanium dioxide at room temperature for 72 hours. At the end of the

application, the root tips were cut approximately 1 cm long and made ready for the comet assay.

Comet Assay
The alkaline comet test was carried out according to the protocol of Tice et al. (2000) for
the evaluation of DNA damage in the root tip meristem cells of A. cepa, exposed to 3 different
doses of titanium dioxide. The prepared slides were stained with ethidium bromide and
examined by fluorescence microscopy. 500 cells were calculated for each group.
Measurement of DNA breakage, calculation of the amount of DNA damage and statistical
analysis was carried out using the OpenComet plugin with JImage software (Gyori et al., 2014)

and expressed as a percentage of DNA in the comet’s tail.

3. RESULTS AND DISCUSSION

The effect of titanium dioxide application at 250 mg/L, 500 mg/L and 1000 mg/L doses
in nuclei isolated from A. cepa root tip cells were given in Figure 1 and Table 1. As a result of
the analyzes performed with the OpenComet plugin, it was observed that the tail DNA of the
application groups increased between 44.82 and 64.55 percent depending on the application
dose and the head DNA decreased. Increased doses of titanium dioxide caused increases in Tail
moment (TM) and Olive tail moment (OTM) and showed that DNA damage was significantly
increased (p <0.05) compared to the control group. As a result, titanium dioxide application
caused DNA damage and this damage increased due to increasing application doses.

There are studies on the genetic effects of titanium dioxide by other researchers,
confirming our findings. In a study by Trouiller et al. (2009), the effects of titanium dioxide
treatment on albino mice were investigated, and as a result, titanium dioxide application was
reported to cause micronucleus and DNA deletions. In another study by Pakrashi et al. (2014),
different doses of titanium dioxide were applied to A. cepa test material, as a result it was
reported that the application of titanium dioxide caused an increase in the number of

chromosomal abnormalities depending on the dose of A. cepa root tip cells.
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Table 1. DNA damages induced by titanium dioxide in nuclei isolated from A. cepa roots

Groups Heag)/o[))NA Taléoz))NA Tail Moment Olive Tail Moment
Group 1 95.734+2.25 4.2742.25 0.92+0.23 1.99+0.28
Group 2 55.18+4.13 44.82+4.13 48.13+3.16 36.72+5.02
Group 3 46.18+5.12 53.82+5.12 51.16+4.25 41.13+4.16
Group 4 38.45+7.42 61.55+7.42 59.63+5.17 46.49+5.92

* Group 1: control, Group 2: 250 mg/L titanium dioxide, Group 3: 500 mg/L titanium dioxide, Group 4: 1000

mg/L titanium dioxide.

Figure 1.Comet test assessment photos of DNA damage promoted by titanium dioxide
(a: control, b: 250 mg/L titanium dioxide, c: 500 mg/L titanium dioxide, d: 1000 mg/L

titanium dioxide)

4. CONCLUSION

The application of titanium dioxide caused DNA damage was demonstrated by comet
assay with nuclei isolated from A. cepa root tip cells. Considering that this chemical compound
is used as a coloring additive in foods, its use should be abandoned considering the DNA
damages it may cause in humans. Its use should be continued only after detecting doses that

will not have genotoxic effects.
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ABSTRACT

Arsenic (As) is a highly toxic heavy metal. As is permanent in the environment and has
the potential to cause various health problems. The vast majority of As exposure usually occurs
through diet. But sometimes there are certain occupational exposures such as mining. Today,
As exposure is a serious health problem worldwide. The effect of this heavy metal poisoning is
takes place in a short or long time depending on the entry into the body, the dose exposed, the
body's defense mechanism and the individual's nutritional status. Prolonged exposure to As can
cause various adverse effects, including skin lesions, cardiovascular diseases, diabetes, liver
disorders, immunotoxicity and cancer (skin, bladder and lung). Also, As is easily transported
to various organs of the body through blood. In this study, genotoxicity caused by 0.5, 10 and
20 mg/L doses of As in Allium cepa L. test material was investigated. The micronucleus (MN)
and chromosomal damage (CAs) and the percentage of mitotic index (MI) were used as markers
of genotoxicity. A. cepa bulbs are divided into four groups as control and application: Control
(Group 1), 0.5 mg/L As (Group 2), 10 mg/L As (Group 3), 20 mg/L As (Group 4). For 72 hours,
the control group germinated with tap water and application groups germinated with three
different As doses. At the end of the germination, root tips were prepared for cytogenetic
examinations using routine crush-preparation techniques. As a result, arsenic caused
statistically significant (P<0.05) increases in MN and CAs numbers in proportion to application
dose, and statistically significant (P<0.05) decrease in MI percentage. As promoted fragment,

bridge, reverse polarization, nucleus damage, and irregular mitosis-shaped chromosomal
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damage in root tip meristematic cells. It was also observed that the most damage induced by As
was fragment formation. As a result, it has been determined that As causes genotoxicity by

acting on the chromosomes in the cell nucleus.

Keywords: Allium cepa, arsenic, chromosomal damage, micronucleus, mitotic index

1. INTRODUCTION

Arsenic (As) is a common environmental pollutant of air, water and food. As
contamination can be natural or can be the result of human activities. It is especially found in
ores containing copper or lead. As infiltration from rocks and soil into the water has been
reported in many parts of the World (Leonard, 1991). It is a naturally occurring heavy metal
with a wide distribution on the earth. In nature, it is found in small amounts in free form, and
arsenite and arsenate shoots are more common in minerals. It is present in more than 245
minerals. The source of high As concentrations in the environment is volcanic eruptions and
other natural processes (Bissen and Frimmel, 2003). It is a brittle, steel gray, crystalline
metalloid with three allotropic forms: gray, black and yellow. World arsenic production is
estimated to be 75-100 thousand tons per year and the United States uses about half of the
amount produced. It was mainly used for its toxic properties and used for many years in
agriculture as an insecticide or plant defoliant. Recently, the main use for inorganic As has been
in the preservation of woods. It is also seen in the microelectronics and semiconductor
manufacturing sector. Inorganic As treatments for the diagnosis of many disorders such as
psoriasis and syphilis were widely used before the 1940s. Inorganic As still used in veterinary,
homeopathic and folk remedy as an antiparasitic agent in the US and others. From the early
1900s until the advent of organic pesticides in the 1940s, calcium arsenate and lead arsenate
developed the backbone of the pesticide industry (Adriano, 2001).

Arsenic has a broad range of uses. It is an important component of microchips. For
example, gallium arsenide is a semiconductor. Used to make small switches and other
components for devices such as semiconductors, computers (Cooper, 2007). As compounds are
used as wood preservatives, insecticides, herbicides (weed killers for railway and telephone
poles), dryers, algaecides, glass production, non-ferrous alloys and sheep chips to facilitate
mechanical cotton harvesting (Rossman, 2003). As exposure is generally done by drinking

water, dust, smoke and dietary sources. It has been reported that the highest As concentrations
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are observed in rice, seafood, mushrooms and poultry (Tao and Bolger, 1999). But sometimes
there are certain occupational exposures like mining (Sakuma et al., 2010). Prolonged exposure
to As can cause various adverse effects including skin lesions, diabetes, cardiovascular diseases,
immunotoxicity, liver disorders and cancer (skin, bladder and lung). Also, As is easily
transported to various organs of the body through blood (Tseng, 1977; Rahman et al., 1998;
Das et al., 2012; Dangleben et al., 2013).

In this study, genotoxicity caused by As, 0.5, 10 and 20 mg/L doses in A. cepa L. test
material was investigated. The MN and CAs and the percentage of mitotic index (MI) were

used as markers of genotoxicity.

2. MATERIAL AND METHOD
Test Material

Allium cepa bulbs (2n=16) purchased from a commercial market in Giresun Province

were used as test materials and arsenic (As) was used as a toxic agent.
Preparation of Root Tips and Cytogenetic Analysis

A total of 4 groups, including 1 control and 3 applications, were created with 10 bulbs in

each group:
Group 1 tap water
Group 2 0.5 mg/L As
Group 3 10 mg/L As
Group 4 20 mg/L As

The control group bulbs were germinated with tap water and the bulbs in the application
group were germinated with three different doses of As for 72 hours. At the end of the period,
the root tips were cut approximately 1 cm in length, fixed at 4 °C in a solution containing 3
volumes of ethanol and 1 volume of glacial acetic acid for 2 hours, and washed in 96% ethanol
for 15 minutes. Hydrolyzed in hydrochloric acid (I1N) for 17 minutes at 60 °C, soaked in 45%
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acetic acid for 30 minutes, stained with aceto-carmine for 24 hours, crushed in 45% acetic acid,
in a research microscope for cytogenetic analysis (IRMECO IM-450 TI) was examined,

counted and photographed at X500 magnification (Staykova et al., 2005).
The presence of MN was evaluated according to the criteria of Fenech et al. (2003)

MI was calculated as a percentage according to the equation of “mitosis cell number /

total cell number x 100
Statistical Analysis

Statistical analyzes were carried out with the help of IBM SPSS Statistics 22 Package
Program. The data were expressed as mean =+ standard deviation (SD), the significance between
the means was determined by Oneway ANOV A and Duncan tests, and P<0.05 was considered

statistically significant.

3. RESULTS AND DISCUSSION

MN formation and CAs induced by As application in A. cepa root tip cells are shown in
Table 1 and Figure 1. In Group 1, which is the control group, no CAs and MN formation are
observed, whereas in the application groups, CAs in the form of fragment> bridge> reverse
polarization> nucleus damage> irregular mitosis and MN formation were observed. It was
determined that the frequency of these CAs increased depending on the application dose of As,
and the highest damage occurred in the root tip cells of Group 4 treated with As at a dose of 10
mg/L. It was determined that there was statistically significant (P<0.05) between the CAs and

MN frequencies between the groups.

The effect of As application on the Ml is given in Table 1. In Group 1, which is the control
group, MI was determined as the highest value in the ratio of 815.48+17.4, while it was
determined as on average 724.56+£16.53 in Group 2, on average 652.3+15.77 in Group 3 and
510.48+13.56 in Group 4. As application showed an inhibitory effect on cell division, Ml
decreased due to the dose of As applied. The difference between the MI rates between the

groups was found to be statistically significant (P<0.05).

There are also studies on As toxicity by other researchers supporting the findings we
obtained in the study. In a study by Mahata et al. (2003), bioimaging of people known to be
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exposed to drinking water with As in the North 24 Parganas region of India was evaluated
genetically, and as a result, sister chromatid changes and CAs were reported. In a study
conducted by Gupta et al. (2018), A. cepa bulbs were treated with doses of 1, 3, 6 and 12 mg/L
of As, and as a result, MI suppression, chromosomal damage and MN formation occurred
depending on the application dose.

Table 1.Genotoxicity induced by As

Parameter Group 1 Group 2 Group 3 Group 4
0.00 16.75 36.92 83.16
MN + + + +
0.00¢ 4.48° 8.84P 12.742
815.48 724.56 652.35 510.48
MlI + + + +
17.482 16.53° 15.77¢ 13.56¢
0.00 15.71 42.35 80.42
FRG + + + +
0.00¢ 4.56° 6.63" 13.882
0.00 12.76 35.47 63.15
B + + + +
0.00¢ 3.98° 5.12° 9.162
0.00 10.26 30.25 48.26
RP + + + +
0.00¢ 3.54¢ 4.82° 6.582
0.00 8.45 20.15 35.16
ND + + + +
0.00¢ 2.96° 3.98° 4,732
0.00 6.18 15.52 27.12
IM + + + +
0.00¢ 2.50° 2.78° 3.422

*Group 1: control, Group 2: 0.5 mg/L As, Group 3: 10 mg/L As, Group 4: 20 mg/L As. MN:
micronucleus, MI: mitotic index, FRG: fragment, B: bridge, RP: reverse polarization,
ND:nucleus damage, IM: irregular mitosis. For MN and chromosomal damage, 1,000 cells were
counted in each group, and 10,000 cells were counted for MI.
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Figure 1.Chromosomal damage caused by As
(a: MN, b: fragment, c:bridge, d: reverse polarization, e:nucleus damage, f: irregular mitosis)

4. CONCLUSIONS

As aresult, there were statistically significant (P<0.05) increases in MN and CAs numbers
depending on the dose of As and statistically significant (P<0.05) decreases in the percentage
of MI. As promoted CAs as fragment, bridge, reverse polarization, nucleus damage and
irregular mitosis in root tip meristematic cells. It was also observed that the most damage
induced by As was fragment formation. As a result, it has been determined that As causes

genotoxicity by acting on the chromosomes in the cell nucleus.
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CHANGES INDUCED BY NICKEL CHLORIDE (NiCl2)
IN ALLIUM CEPA ROOT TIP MERISTEM CELLS
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ABSTRACT

Nickel (Ni) is a silvery-white transition metal. It has a structurally hard and ductile
structure. Ni naturally exists in the earth's crust, different soil types and the structure of
meteorites. It can also spread to the environment as a result of volcano activities. Ni is used in
a wide variety of metallurgical processes, such as electro-coating and alloy production. On the
other hand, it is also used in the manufacture of nickel-cadmium batteries. Ni can be exposed
by inhalation, oral or dermal route. It is a trace element for living creatures at very low
concentration levels. However, high doses of Ni exposure can cause very different toxic effects.
These effects include immunological, reproductive, systemic, developmental, neurological and
carcinogenic effects. In this study, cellular damages caused by 0.25, 0.50 and 1.00 mg/L doses
of nickel (11) chloride (NiCI2) in the stem end meristem cells of commercially available Allium
cepa L. bulbs (2n=16) were investigated. A. cepa bulbs including control and application: The
groups were divided into four groups as control (Group 1), 0.25 mg/L NiCl2 (Group 2), 0.50
mg/L NiCl. (Group 3), 1.00mg/L NiCl. (Group 4). For 72 hours, the control group germinated
with tap water and application groups with three different doses of NiCl.. At the end of the
germination process, cross-sections were taken from the root tips of the control and application
groups, and they were stained with methylene blue, and meristematic cell damages were
detected under a research microscope. As a result of the microscopic observations carried out,
no damage was observed in the control group root tip meristem cells, whereas in all three groups

applied nickel, damages in the form of conductive tissue, epidermis cell deformation and
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flattened cell nucleus were observed depending on the application dose. As a result, NiCl;

promoted serious irreversible damage to root tip meristem cells of A. cepa.

Keywords: Allium cepa, nickel, root tip meristem cells

1. INTRODUCTION

Nickel (Ni) is a trace element found in nickel rocks, soil, plants and water. It is a bright,
silvery, odorless metallic solid with a molecular weight of 58.693 g/mol. Approximately 70%
of Ni is used in steel alloys worldwide, while the remaining 30% is used in coating, Ni alloys,
chemicals and catalysts. From aerospace and electrical industries to the construction and
chemical production sectors, there are thousands of uses (Anthony, 1990; Heim et al., 2007;
Cameo Chemicals, 2020; PubChem, 2020). In the modern industry, Ni compounds are
important and are used in the formulation of electrode and development of Ni-cadmium
batteries and electronic equipment (Garrett, 2000). Ni and Ni compounds are released into the
atmosphere during use. Every year, an average of 330,000 tons of Ni is mixed into nature
(Kapsrzaket al., 2003). In all phases of Ni production, usage and disposal, and derivatives, the
high use of Ni container products would eventually correspond to environmental pollution.
Human exposure to Ni is mostly induced by inhalation and swallowing and is particularly high
in the Ni industry workers (IARC, 1990). In industrialized areas and large cities, atmospheric
Ni concentrations can reach high values due to fly ash from fossil fuels burning in power plants
and automobiles. Also, the consumption of some foods causes Ni exposure (Friberg et al., 1979;
Grandjean, 1984). It is a trace element for living creatures at very low concentration levels.
However, high doses of Ni exposure can cause very different toxic effects. These effects include
immunological, reproductive, systemic, developmental, neurological and carcinogenic effects
(Coogan et al., 1989; Dunnick et al., 1995; Das et al., 2007; Masjedi et al., 2009; Pizzutelli et
al., 2011).

In this study, cellular damage caused by 0.25, 0.50 and 1.00 mg/L doses of nickel (II)
chloride (NiCly) in the root tip meristem cells of commercially available A. cepa L. bulbs

(2n=16) was investigated.
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2. MATERIAL AND METHOD
Test Material

A. cepa bulbs (2n=16) purchased from a commercial market in Giresun as test material
and NiCl [Sigma, product number: 339350-50 G, CAS number: 0007718549] were used as

toxic agents.
Preparation of Root Tips and Detection of Meristematic Damages

A total of 4 groups, including 1 control and 3 applications, were created with 10 bulbs

in each group:

Group 1 tap water

Group 2 0.25 mg/L NiCl;
Group 3 0.50 mg/L NiCl;
Group 4 1.00 mg/L NiCl>

In order to determine the meristematic cell damages occurring in the root tip meristematic
cells, cross-sections were taken from the root tips of the control and application group bulbs,
stained with methylene blue and photographed at a binocular research microscope at X500

magnification.

3. RESULTS AND DISCUSSION

Meristematic cell damages caused by different doses of NiCl; in A. cepa are given in
Table 1 and Figure 1. While no meristematic cell damage was observed in the control group, it
was found that NiCl, application caused damage in the form of indistinct transmission tissue,
epidermis cell deformation and flattened cell nucleus in A. cepa meristematic cells. These
damages were observed in all application groups and it was determined that the damage rate
increased depending on the application dose.

There are also studies on Ni toxicity by other researchers that support our findings. In a
study conducted by Kopittke et al. (2011), Ni was applied to the cowpea, and as a result, it was
reported that the Ni concentrations were high in both the cortex and the meristem tissues.

Pandolfini et al. (1992) reported that Ni administration inhibits growth in the Triticum aestivum
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L. plant and that inhibition may be partly a result of Ni’s effect on cell turgor and cell wall
extensibility. Seth et al. (2008) have also been reported to cause damage to A. cepa meristematic

cells of cadmium heavy metal.

Table 1.Meristematic cell damage caused by NiCl;

indistinct epidermis cell flattened cell
transmission tissue deformation nucleus
Group 1 - - -
Group 2 + + +
Group 3 ++ ++ ++
Group 4 +++ +++ +++

*Group 1: control, Group 2: 0.25 mg/L NiCl2, Group3: 0.5 mg/L NiClz, Group 4: 1.0 NiCla. (-
): no damage, (+): minor damage, (++): moderate damage, (+++): severe damage

- W
k'
-

s
:' *f'i‘ed

.F,’ g

»
S B

Figure 1.Anatomical damages caused by NiCl> (a: normal appearance of the transmission
tissue, b: normal appearance of epidermis cells, c: normal appearance of the cell nucleus, d:
indistinct transmission tissue, e: epidermis cell deformation, f: flattened cell nucleus)
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4. CONCLUSION

As a result of microscopic observations, no damage was observed in the control group
root tip meristem cells, whereas in all three groups applied NiCl>, damages were observed in
the form indistinct transmission tissue, epidermis cell deformation and flattened cell nucleus,
depending on the application dose. As a result, NiCl> promoted serious irreversible damage to

A. cepa root tip meristem cells.
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PROTECTIVE ROLE OF LYCOPENE AGAINST MERISTEMATIC CELL
DAMAGE INDUCED BY COBALT(Il) NITRATE

KOBALT(II) NITRAT TARAFINDAN TESVIK EDILEN

MERISTEMATIK HUCRE HASARINA KARSI LIKOPENIN KORUYUCU ROLU

Tugce KALEFETOGLU MACAR
Giresun University

Oksal MACAR

Giresun University

Kiiltigin CAVUSOGLU
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ABSTRACT

Although Cobalt (Co) is an essential element for animal health as a component of vitamin B12
in low amounts, it is generally classified as a very toxic metal. Plants, animals and people are
adversely affected by high concentrations of cobalt. Lycopene is a carotenoid pigment which
gives red colour to vegetables and fruits. Tomatoes, tomato products (tomato juice and tomato
paste, etc.), grapefruit, apricot and watermelon contain lycopene. Studies have shown that
Lycopene reduces oxidative stress through playing a role in free radical scavenging process in
cell. In this study, cellular damages induced by 5.5 mg/L dose of cobalt(ll) nitrate in Allium
cepa L. root tip meristem cells and protective role of Lycopene in reduction of these damages
were investigated. A.cepa bulbs were divided into six groups as a control (Group I) and five
treatment groups [215 mg/L Lycopene (Group 2), 430 mg/L Lycopene (Group 3), 5.5 mg/L
Co(NO3)2 (Group 4), 5.5 mg/L Co(NO3)2 + 215 mg/L Lycopene (Group 5), 5.5 mg/L Co(NO3).
+ 430 mg/L Lycopene]. The control group was kept in tap water whereas the treatment groups
were exposed to appropriate solutions for 72 hours. At the end of the germination period, the
cross sections of the roots were screened for cell damages under a research microscope. There
was no damage in the root tip meristematic cells of control group while Co(NOz3).-treated
groups were exhibited damages such as epidermal cell deformation, thickening of the cortex
cell wall and flattened cell nucleus in different intensities. Both doses of Lycopene reduced the

Co(NO3)2-induced toxicity in root tip meristematic cells. It was also determined that this
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alleviation was more significant at 430 mg/L dose of Lycopene. Consequently, Lycopene may

be used as an antioxidant product to limit the toxicity caused by Co and similar heavy metals.

Key Words: Anatomical damage, cobalt, lycopene, meristematic cell.

OZET

Kobalt (Co), B12 vitamininin bir bileseni olarak diigiik miktarlarda hayvan saglig1 i¢in 6nemli
bir unsur olmasina ragmen, genellikle ¢ok toksik bir metal olarak siniflandirilir. Bitkiler,
hayvanlar ve insanlar yiiksek kobalt konsantrasyonlarindan olumsuz yonde etkilenirler.
Likopen ise sebze ve meyvelere kirmizi rengini veren karotenoid yapili bir pigmenttir.
Domates, domates tiriinleri (domates suyu ve domates salgasi vb.), greyfurt, kayisi ve karpuz
likopen igerir. Arastirmalar likopenin, hiicredeki serbest radikal siipiirme isleminde rol
oynayarak oksidatif stresi azalttigini gostermistir. Bu ¢alismada, Allium cepa L. kdk ucu
meristem hiicrelerinde kobalt (II) nitratin [Co(NO3)2] 5.5 mg/L dozunun sebep oldugu hiicresel
hasarlar ve bu hasarlarin azaltilmasinda likopenin koruyucu rolii arastirilmistir. A. cepa bulblari
bir kontrol (Grup 1) ve bes uygulama grubu [215 mg/L Likopen (Grup 2), 430 mg/L Likopen
(Grup 3), 5.5 mg/L Co(NO3)2 (Grup 4), 5.5 mg/L Co(NOs)2 + 215 mg/L Likopen (Grup 5), 5.5
mg/L Co(NOz3). + 430 mg/L Likopen] (Grup 6) olmak {izere alt1 gruba ayrilmistir. 72 saat
stiresince kontrol grubu ¢esme suyunda tutulurken, uygulama gruplari uygun ¢dzeltilere maruz
birakilmigtir. Cimlenme siirecinin sonunda, koklerin enine kesitleri bir arastirma mikroskobu
altinda hiicre hasarlar1 agisindan taranmistir. Kontrol grubunun kék ucu meristematik
hiicrelerinde hasar goriilmezken, Co(NO3)2 ile muamele edilen gruplar farkli yogunluklarda
epidermal hiicre deformasyonu, korteks hiicre duvarmin kalinlagsmasi ve yassilasmis hiicre
cekirdegi gibi hasarlar sergilemistir. Likopenin her iki dozu da kok ucu meristematik
hiicrelerinde Co(NO3): ile indiiklenen toksisiteyi azaltmistir. Bu azalmanin 430 mg/L likopen
dozunda daha 6nemli oldugu da belirlenmistir. Sonug olarak, Likopen Co ve benzeri agir

metallerin sebep olduklar: toksisiteyi sinirlayici bir antioksidan iiriin olarak kullanilabilir.

Anahtar Kelimeler: Anatomik hasar, kobalt, likopen, meristematik hiicre.
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1. INTRODUCTION

In recent years, heavy metal pollution in natural environments has been on the rise mostly due
to anthropogenic activities such as industry, farming, mining and throwing out of sewage
wastes. These metals are highly toxic for natural habitats where they tend to hyper-
accumulation (Kabata-Pendias, 2011; Lwalaba et al., 2020). Plants are primer targets for heavy
metal contaminations due to their transport system which is directly related to soil. Such
contaminants taken from soil along with the nutritional elements via plant roots may reach
excessive amounts in inner tissues (Wang et al., 2020). Plants need some adaptations to avoid
these challenges especially in their root tissues. Otherwise they have to deal with heavy metal
stress, which is becoming more inevitable gradually. Cobalt (Co) is just one of these heavy
metals, which is predominantly generated from production, processing, utilize and destruction
of Co-containing materials (Begovi¢ et al., 2016). It could be absorbed and transferred to the
plants easily, depends on its mobility (Lwalaba et al., 2020). Besides being a vital component
of Vitamin B12, Co acts as a cofactor in various enzymatic reactions and a stimulant in
erythrocyte formation (De Boeck et al., 2003). These beneficial virtues reverse in case of an
organism exposed to overdoses of Co. Co toxicity leads to inhibited chlorophyll synthesis,
limited photosynthesis, growth retardation, disrupted iron homeostasis and oxidative stress in
plants (Chatterjee et al., 2000; Liu et al., 2000; Perez-Espinosa et al., 2002; Wang et al., 2020).
Cobalt is a carcinogenic agent for human according to International Agency for Research on
Cancer (IARC, 2006). In addition to its mutagenic and carcinogenic effects, it triggers
cardiovascular diseases, polycythemia, lung emphysema, asthma, testicular damages, infertility

and teratogenicity in experimental animals and humans (Beyersmann and Hartwig, 1992).

Lycopene is a member of carotenoid family with more than 600 varieties in nature. As a
naturally synthesized pigment by plants, it is responsible for red colour of vegetables and fruits
including tomato, watermelon, grapefruit and papaya (Bramley, 2000; Rao et al., 2006). Due to
the fact that animals and humans are lack of carotenoid synthesise ability, they have to obtain
those compounds entirely via nutrition (Bramley, 2000). In animal studies, Lycopene was
proven to be an immune-enhancer (Chew and Park, 2004). It is a well-known antioxidant with
a high trolox-equivalent antioxidant capacity, singlet oxygen quenching potential and ROS
trapping ability (Rice-Evans et al., 1997; Rao et al., 2006). It contributes the prevention of
serious diseases such as cardiovascular disorders, cancer and diabetes once included in daily
diet (Ghadage et al., 2019).
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Allium cepa L. assay is a practical and reliable bio-indicator test system for toxicity studies on
environmental pollutants (Heikal et al., 2020). Therefore, the aim of this study was to
investigate the promising potential of Lycopene against cobalt(Il) nitrate overdose in A. cepa
L. root tips. For this purpose, cobalt(ll) nitrate — derived anatomical changes in root tissues and
protective role of Lycopene against those irregularities were screened.

2. MATERIAL AND METOD

Allium cepa L. bulbs were purchased from local markets and selected based on their weights
and sizes. The bulbs were divided into six groups following the removal of brown scales and
old roots. The experimental period maintained for 72 hours in a dark chamber with room
temperature. The first group (Group 1) was accepted as control and treated with tap water
throughout the experimental period. The experimental groups were subjected to 215 mg/L
Lycopene (Group 2), 430 mg/L Lycopene (Group 3), 5.5 mg/L Co(NO3)2 (Group 4), 5.5 mg/L
Co(NO3)2 + 215 mg/L Lycopene (Group 5), 5.5 mg/L Co(NO3)2 + 430 mg/L Lycopene (Group
6). Cobalt solution was prepared using cobalt(ll) nitrate hexahydrate (Co(NOs3)..6H20) salt
obtained from Merck. Sepe Natural Lycopene Extract (90 capsules x 430 mg) which is
commercially available was used to prepare the lycopene solutions. The capsules were 100%
pure and enclosed with edible bovine serum gelatine. Lycopene component of the capsules were
extracted from Solanum lycopersicum lycopene extract and Ginkgo biloba leaf powder.

Root tips were collected, washed with distilled water and wiped with a paper towel to prepare
the cross section slides at the end of the exposure period. The cross sections of the root tips
were taken with a sharp razor manually and stained with methylene blue. Anatomical damages

were checked using a light microscope with 400X magnification.

3. RESULTS AND DISCUSSION

Anatomical disorders arising from the treatments were classified as “no damage”, “slight
damage”, “moderate damage” and “severe damage” based on the intensity (Table 1).
Microscopic examinations clearly revealed that Lycopene applications (Group 2 and Group 3)
did not cause any deterioration in root tip anatomy of Allium bulbs similar to control group
(Group I) (Table 1, Figure 1). On the other hand, Co(ll) nitrate application (Group 4) led to a
serial of anatomical changes in A. cepa root tip cells. The most prominent changes were
epidermal cell deformation (Figure 1d), thickening of the cortex cell wall (Figure 1e) and
flattened cell nucleus (Figure 1f). The first parts of the plants those come into contact with soil

pollution are their roots. Therefore, the roots should be investigated to determine whether a
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pollutant causes a damage to plant tissues or not. Previous studies showed that Co ions are
transported to root epidermal cells through a metal ion transporter protein (Korshunova et al.,
1999). According to MacFarlane and Burchett (2000), cell walls are major ways for heavy
metals to penetrate the roots of plants since the exodermis and endodermis layers act as natural
barriers for these ions. In our study, epidermal cells those forms the outer layer of roots are
seriously deformed following Co(ll) nitrate application. Cells were tightened, possibly to
prevent excessive Co uptake into the inner tissues. Cavusoglu and Yalgin (2010) previously
showed that the genotoxicity of cobalt ions which passed the nuclear borders. Therefore, the
thickening of the cell walls of the cortex accompanied with epidermal deformation to protect
the cell nuclei from serious damages of Co. However, as an inevitable consequence of Co
entrance to cells, a remarkable increase in flattened nuclei was determined in cells. Similar to
our study, Gomes et al. (2011) demonstrated that overexposure to heavy metal ions triggers
various anatomical adaptations and/or damages in plant roots.

Table 1. Meristematic cell damages induced by Co(NOs3)>.

Damages Epidermal cell Thickening of the cortex Flattened cell nucleus
deformation cell wall

Group 1 - - -

Group 2 - - -

Group 3 - - -

Group 4 +++ +++ +++

Group 5 ++ ++ ++

Group 6 + + +

*Group 1: control, Group 2: 215 mg/L Lycopene, Group 3: 430 mg/L Lycopene, Group 4: 5.5
mg/L Co(NOs3)2, Group 5: 5.5 mg/L Co(NOs)2 + 215 mg/L Lycopene, Group 6: 5.5 mg/L
Co(NOz3)> + 430 mg/L Lycopene (-): no damage, (+): slight damage, (++): moderate damage,
(+++): severe damage.

Dose-dependent restoration capacity of Lycopene was obvious in Group 5 and Group 6. In
Group 5, lower dose of Lycopene switched the degenerative effect of Co from “severe” to
“moderate” when applied as a mixture with Co(ll) nitrate. Indeed, the anatomical damages in
Group 6 treated with a mixture of higher dose Lycopene and Co(ll) nitrate exhibited were
significantly less when compared with Group 5. Cobalt is capable of generating reactive oxygen
species (ROS) during redox reactions, which will subsequently cause oxidative stress in cells
(Tewari et al., 2002). Oxidative stress generated from Co toxicity is responsible for irreversible
damages in cells (Wang et al., 2020). As a carotenoid, Lycopene is a strong antioxidant that

endogenously mitigates the deleterious effects of ROS and contributes the protection of
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macromolecules. Di Mascio et al. (1989) reported that singlet-oxygen-quenching power of
Lycopene was two and ten times higher than those of B-carotene and a-tocopherol, respectively.
One of the most magnificent properties of Lycopene is its stability during food processing
operations. It can be easily absorbed from foods and retains its antioxidant features in vivo. In
addition, Lycopene-rich foods (including processed foods as well as unprocessed fruits and

vegetables) can be safely consumed without the risk of overdose (Rao et al., 2006).

Figure 1. Anatomical damages induced by Co(NOs). (a: usual appearance of epidermal cells,
b: usual appearance of cortex cells, c: usual appearance of cell nucleus, d: epidermal cell
deformation and necrosis, e: thickening of the cortex cell wall, f: flattened cell nucleus.

4. CONCLUSION

In recent years, owing to the health problems arisen from heavy metal pollution, the studies
focused on the therapeutic potential of naturally occurring antioxidants with no side effect have
gained popularity. Although numerous virtues of Lycopene have been known for many years,
its protective role against Co stress has not been revealed so far. Therefore, this study is an

important step to determine the protective potentials of Lycopene against heavy metal exposure
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and to reveal the underlying mechanisms. Lycopene should be appreciated as a splendid

functional food constituent to avoid the risks of Co toxicity.
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PROTECTIVE ROLE OF ROYAL JELLY AGAINST GENOTOXICITY INDUCED
BY COBALT(Il) NITRATE

KOBALT(II) NITRAT TARAFINDAN TESVIK EDILEN

GENOTOKSISITEYE KARSI ARI SUTUNUN KORUYUCU ROLU

Tugce KALEFETOGLU MACAR
Giresun University

Oksal MACAR

Giresun University

Emine YALCIN
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ABSTRACT

Excessive doses of Cobalt (Co) may cause various health problems, in spite of having a
bioactive role as a component of Vitamin B12. Co metal exposure can occur due to professional,
environmental, dietary and medical reasons. Hearing and visual disorders, cardiovascular,
haematological and endocrine dysfunctions are the main health problems caused by Co. Royal
Jelly, which has a pretty high nutritional value, is a nutrient consists of hundreds of flower raw
material and enzymes. It is secreted from the hypopharyngeal glands of worker bees and is used
for the nutrition of larvae and queen bee. In this study, genotoxicity induced by 5.5 mg/L dose
of cobalt(Il) nitrate and the protective role of Royal Jelly in reducing the genotoxicity were
investigated in Allium cepa L. test material. In addition to micronucleus (MN) and
chromosomal aberration density, the percentage of mitotic index (MI) was used as indicators
of genotoxicity. A. cepa bulbs were divided into six groups including control and stress groups.
Control group was germinated with tap water, while the application groups treated with 5.5
mg/L Co(NOs3), and 190 and 380 mg/L doses of Royal Jelly. Following the germination, root
tips are prepared for cytogenetic analysis using routine crush-preparation techniques. Co(NO3)2
treatment resulted in statistically significant (p<0.05) increases in the number of MN and
chromosomal aberrations, and a statistically significant (p<0.05) decrease in the percentage of

MI. Co(NOs)2 induced chromosomal aberrations such as fragment, sticky chromosome, vagrant
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chromosome, unequal distribution of chromatin, gap, nucleus damage and reverse polarization.
190 and 380 mg/L doses of Royal Jelly treatment applied with Co(NO3). led to a statistically
significant (p<0.05) decline in genotoxicity. In this context, the number of MN and
chromosomal damage decreased again, and the percentage of Ml increased. Furthermore, the
decline in genotoxicity level was more efficient in 380 mg/L dose of Royal Jelly. As a result,
Royal Jelly can be used as a toxicity limiting sustenance in reducing the toxicity caused by Co

and similar toxic metals.

Key Words: Chromosomal aberration, cobalt, micronucleus, mitotic index, Royal Jelly.

OZET

Asirt dozda Kobalt (Co), B12 vitamininin bir bileseni olarak biyoaktif bir role sahip olmasina
ragmen c¢esitli saglik sorunlarina neden olabilir. Co metali maruziyeti mesleki, gevresel, diyet
ve tibbi nedenlere bagl olarak ortaya gikabilir. Isitme ve gérme bozukluklari, kardiyovaskiiler,
hematolojik ve endokrin islev bozukluklar1 Co’nin sebep oldugu baglica saglik sorunlaridir.
Besin degeri oldukea yiiksek olan ar1 siitii yiizlerce ¢icek ham maddesi ile enzimlerden olusan
bir besin maddesidir. isci arilarin yutak iistii salg1 bezlerinden salgilanmakta ve larvalar ile
krali¢e ar1y1 beslemek i¢in kullanilmaktadir. Bu ¢alismada, Allium cepa L. test materyalinde
kobalt (II) nitratin [Co(NO3)2] 5.5 mg/L dozunun sebep oldugu genotoksisite ve bu toksisiteyi
azaltmada Ari Siitiiniin koruyucu rolii arastirilmistir. Genotoksisitenin gostergeleri olarak
mikroniikleus (MN) ve kromozomal anormallik yogunluguna ek olarak mitotik indeks (MI)
yiizdesi kullanilmistir. A. cepa bulblar1 kontrol ve stres gruplarini igeren alt1 gruba ayrilmistir.
Kontrol grubu ¢esme suyu ile ¢imlendirilirken, uygulama gruplart 5.5 mg/L Co(NO3): ile 190
ve 380 mg/L dozlarinda Art Siitli ile muamele edilmistir. Cimlenme isleminin sonunda, kok
uglart rutin ezme-preparasyon teknikleri kullanilarak, sitogenetik analizler igin hazir hale
getirilmistir. CO(NO3)2 uygulamasi MN ve kromozomal hasar sayilarinda istatistiksel olarak
anlamli (p<0.05) artiglara, MI yiizdesinde ise istatiksel olarak anlamli (p<0.05) azalmaya neden
olmustur. Co(NO3)2 fragment, yapiskan kromozom, vagrant kromozom, kromatinin esit
olmayan dagilimi, koprii, nukleus hasar1 ve ters kutuplagsma gibi kromozomal hasarlar1 tesvik
etmistir. CO(NOgz)2 ile beraber 190 ve 380 mg/L dozlarinda Ar Siiti uygulamasi
genotoksisitede istatistiksel olarak anlamli (p<0.05) bir azalmaya sebep olmustur. Bu

baglamda, MN ve kromozomal hasar sayilar1 yeniden azalmis, MI yiizdesi ise artmistir. Ayrica
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genotoksisite seviyesindeki bu azalmada Ar Siitiiniin 380 mg/L dozunun daha etkili oldugu

belirlenmistir.

Sonug olarak, Ar1 Siitii Co ve benzeri toksik metallerin sebep oldugu toksisiteyi azaltmak icin

toksisite sinirlayici bir besin maddesi olarak kullanilabilir.

Anahtar Kelimeler: A siitii, kobalt, kromozomal hasar, mikronukleus, mitotik indeks.
1. INTRODUCTION

The accumulation of naturally occurring heavy metals up to extraordinary levels due to the
increase in industrial activities causes a worldwide pollution. Essential heavy metals are
considered to be toxic in high exposure levels whereas the non-essential ones are classified as

toxic regardless of their dosage (Bolan et al., 2013).

Cobalt is an essential metal element for organisms as an integral component of Vitamin B12
(Wang et al., 2020). Although it is naturally found in sediments of soil, excessive doses of Co
contamination to nature is a nefarious result of anthropogenic activities including industry,
agriculture, mining, fossil fuel combustion, manufacture and disposal of various products
mixed with Co (Lison, 2015). Co and Co compounds were identified as possible carcinogens
for humans (IARC, 2006). Ertiirk et al. (2015) suggested that the over exposure to Co induced

genotoxic defects in DNA as well as DNA repair impediments.

Royal Jelly is classified as a functional super-food with its countless health benefits including
anti-cancer, anti-diabetic, hepato-renal protective, disinfectant, cardiovascular, anti-
hypercholesterolemic, anti-bacterial and neuroprotective effects (Ahmad et al., 2020, Viuda-
Martos et al., 2008). It is secreted from the mandibular and hypopharyngeal glands of nurse
bees in order to feed the Apis millifera queen and larvae (Ahmad et al., 2000). Extraordinary
pharmaceutical features of Royal Jelly depends on its biologically active phenolic-, flavonoid-
, protein-, peptide-, carbohydrate-, fatty-acid, lipid-, vitamin- and mineral-rich nutritional
composition (Yapar et al., 2009; Nagai and Inoue, 2004). There are a number of studies those
evaluated the recovery potential of Royal Jelly against the genotoxicity of environmental
pollutants in plants and experimental animals (El-Alfy et al., 2014; EI-Monem, 2011; Tiirkmen
et al., 2009; Cavusoglu et al., 2009).

Recently, biomonitoring systems including Allium cepa L. assay have gain popularity in

assessing the genotoxic effects of environmental pollutants. Although a great deal of studies
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was performed to detect the heavy metal-induced toxicity in A. cepa L. roots, literature on the
Co genotoxicity is rather poor. Furthermore, there is no research on the effectiveness of Royal
Jelly against cobalt exposure, in spite of its well-known healing effect. Therefore, the present
study was carried out to show the Co-induced genotoxic abnormalities in A. cepa root tip cells
as well as testing the curative effect of Royal Jelly against these damages.

2. MATERIAL AND METOD

A. cepa bulbs were obtained commercially from local markets. Brownish outer scales of the
onions were removed before the experiment started. Six different sets of peeled bulbs including
one control group and five treatment groups were set. The experiment was carried out for 3
days in a shaded room at 25 °C room temperature. Cobalt(ll) nitrate hexahydrate
(Co(NO:s).2.6H20) salt (Merck) was used to prepare Co solution. Royal Jelly solutions were
prepared using Sepe Natural branded Royal Jelly capsules (100% pure capsules including 380
mg lyophilized and dried Royal Jelly). Control group (Set 1) was germinated with tap water.
On the other hand, Set 2, Set 3, Set 4, Set 5 and Set 6 were exposed to 190 mg/L Royal Jelly,
380 mg/L Royal Jelly, 5.5 mg/L Co(NOs3)2, 5.5 mg/L Co(NOgz)2 + 190 mg/L Royal Jelly and
5.5 mg/L Co(NOz)2 + 380 mg/L Royal Jelly, respectively. Once the treatments were terminated,
A. cepa assay was used to specify the genotoxic effects. Decapitated root tips were screened for
micronucleus (MN), chromosomal aberrations and mitotic index (MI) via the method of
Staykova et al. (2005). 10 tips obtained from each group were stained using acetocarmine (1%)
and were squashed in acetic acid (45%) for preparing the slides. Microscopic analysis of the
slides was performed at 1000x magnification via a binocular microscope. MN incidence was
assessed counting 1.000 cells in each group according to the standards suggested by Fenech et
al. (2003). M1 was evaluated considering the dividing cells among 10.000 nucleated cells from

different regions of the slides.

3. RESULTS AND DISCUSSION

Table 1 stands for the genotoxicity rates of the treatments. MN and chromosomal aberration
scores of Royal Jelly exposed groups (Sets 2 and 3) were similar to those of control (Set 1).
Micronucleus whose presence is an indicator of genomic instability, is a DNA-containing body
surrounded by a membrane on the outside (Lepage et al., 2020). The formation and
intensification of these small substances next to the main cell nucleus are the most important

indicators of genotoxicity (Kirsch-Volders et al., 1997). MN frequency in root tip cells
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exhibited a frantic increase following Co exposure in Set 4. Lison et al. (2018) stated that two
different mechanisms are accounting for the genotoxic effects of Co(ll) ions: one is the
generation of reactive oxygen species and the other is the failure of DNA repair mechanisms.
The latter one occurs particularly due to the interaction of Co(ll) ions with proteins and enzymes
involved in DNA repair. Our results were in accordance with a number of other studies those
reported the MN appearance upon Co(ll) salt applications in experimental animals (Cigerci et
al., 2016; De Boeck et al., 2003; Suzuki et al., 1993). In addition to that, Cavusoglu and Yalgin
(2010) showed that Co treatment induced a rise in the formation of MN in barbunia root tips.

Chromosomal abnormalities caused by Co(NOz3)2 application were listed as fragment, stickiness
in chromosomes, vagrant chromosome, unequal distribution of chromatin, bridge, nucleus
damage and reverse polarization (Table 1, Figure 1). Maluszynska and Juchimiuk (2005)
reported that reparation mistakes in DNA double helix triggers the chromosomal aberrations.
Similar to the data of our study, Yildiz et al. (2009) demonstrated that Co salts induced the
chromosomal aberration enhancement in A. cepa root tips. Fragment, which is one of the most
probable reasons for MN appearance, was the most prominent abnormality in our study.
According to Yi and Meng (2003), the cause of fragment formation was the breaks in
chromosomes and chromatids. The second most abundant aberration observed in our study was
stickiness in chromosomes. Sticky chromosomes indicates irreversible damages and usually
results in the death of the cell (Liu et al., 1992). Rank (2003) suggested that vagrant
chromosome, the third one of the most seen aberrations in our study, reflects an existence of a
spindle poison in the cells. Furthermore, vagrant formation provokes the unequal distribution
of chromosomes and nucleus damage in daughter cells (Yildiz et al., 2009). Fragment and
bridge are the indicators of the clastogenicity of the chemical pollutant (Rank, 2003). Graia
2018) reported that one of the most probable reasons of bridge formation is stickiness in
chromosomes. Even a single bridge formation could not be seen following the Royal Jelly

treatment on the contrary to Co-exposured Set 4.
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Table 1. Protective effect of Royal Jelly against Co(NOz)2 genotoxicity.

Genotoxicity Set1 Set 2 Set 3 Set4 Set5 Set6
MN 0.34 0.25 0.18 85.16 73.48 56.75
+ + + + + +
0.64¢ 0.52¢ 0.45¢ 5.42? 9.61° 7.46¢
Ml 896.56 905.13 913.24 584.29 652.76 712.50
+ + + + + +
34.28° 36.62° 38.36° 26.58¢ 27.92° 29.45P
FRG 0.00 0.00 0.00 86.48 72.86 50.36
+ + + + + +
0.00¢ 0.00¢ 0.00¢ 8.62% 7.52° 6.14°
SC 0.16 0.19 0.00 68.25 55.19 40.36
+ + + + + +
0.12¢ 0.18¢ 0.00¢ 7.15% 6.42° 5.98°
VC 0.32 0.25 0.18 50.28 36.64 27.12
+ + + + + +
0.24¢ 0.20¢ 0.12¢ 7.352 5.98° 4.66°
ubC 0.19 0.25 0.15 40.12 28.26 19.66
+ + + + + +
0.154 0.19¢ 0.12¢ 6.15° 5.11° 3.96°
B 0.00 0.00 0.00 35.14 26.47 18.78
+ + + + + +
0.00¢ 0.00¢ 0.00¢ 6.24° 5.21° 4.63°
ND 0.00 0.00 0.00 20.18 12.34 7.25
+ + + + + +
0.00¢ 0.00¢ 0.00¢ 5.122 4.16° 2.96°
RP 0.00 0.00 0.00 10.66 5.12 1.58
+ + + + + +
0.00¢ 0.00¢ 0.00¢ 2.75% 1.62° 1.14°

*Set 1: Control, Set 2: 190 mg/L Royal Jelly, Set 3: 380 mg/L Royal Jelly, Set 4: 5.5 mg/L Co(NOs)2,
Set 5: 5.5 mg/L Co(NOs), + 190 mg/L Royal Jelly, Set 6: 5.5 mg/L Co(NOs), + 380 mg/L Royal Jelly.
MN: micronucleus, MI: mitotic index, FRG: fragment, SC: sticky chromosome, VC: vagrant
chromosome, UDC: unequal distribution of chromatin, B: bridge, ND: nucleus damage, RP: reverse
polarization.

Biomonitoring studies particularly using A. cepa, led to a remarkable progress in identifying
the cytogenetic actions of environmental pollutants (Grana, 2018). M1 has been utilized as a
useful parameter in biomonitoring studies to assess the toxicity level and clastogenicity of
various environmental mutagens (Yalgin et al., 2020; Macar et al., 2019; Cavusoglu et al.,
2012). M1 scores of Royal Jelly-treated Set 2 (905.13+£36.62) and Set 3 (913.24+38.36) were
not statistically different from the control group (896.56+34.28). On the other hand, remarkable
drop observed in MI levels (584.29+26.58) of Set 4 roots following Co(NOs). treatment
indicated the cytotoxic potential of Co (Table 1). Similar to our data, Can et al. (2016) and
Ertiirk et al. (2005) previously showed the negative correlation between mitotic division

frequency and Co concentration in different plant materials.
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Figure 1. Chromosomal aberrations induced by Co(NOs)2 (a: MN, b: fragment, c: sticky
chromosome, d: vagrant chromosome, e: unequal distribution of chromatin, f: bridge, g: nucleus

damage, h: reverse polarization.
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Co(NO3)2-provoked genotoxic damages showed a significant alleviation following the addition
of Royal Jelly doses to the Co-test solution (Table 1). Indeed, chromosomal aberration and MN
abundances in Sets 5 and 6 were significantly less than those of Set 4. Furthermore, Royal Jelly,
when applied as a mixture with Co solution, induced a marked recovery in MI scores of Sets 5
and 6 in comparison with Co(NOzs).-treated Set 4. The curative effect of Royal Jelly in the
genotoxicity arisen from the excessive Co exposure was indisputably dose-dependent. Our
results were confirmed the earlier studies of EI-Monem (2011) and Tiirkmen et al. (2009) those
reported the therapeutic effect of Royal Jelly in genotoxicity of hazardous pollutants. One of
the most notable features of Royal Jelly is its antioxidant activity which may be ascribed to its
biologically active compound-rich nature (EI-Monem, 2011). Ahmad et al. (2020) reported that
the antioxidant and anti-cancer power of Royal Jelly depends not only on phenolic and

flavonoid compounds, but also on nutrients such as lipids, peptides and proteins.
4. CONCLUSION

The present study revealed that Co exposure triggered a serial of destructive damages in A. cepa
root cells. In recent years, the employing of cobalt-containing products in all areas of our lives
has led to a serious increase in cobalt-related cancer cases and people have preferred the herbal
therapies without any side effects. The results of the present study surely exhibited that Royal
Jelly may be utilized as an effective supplement against genotoxicity and carcinogenicity

induced by Co and Co-like heavy metals.
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ABSTRACT

Copper (Cu), a heavy metal found naturally in nature, is an indispensable trace element
for all known living organisms, including humans. However, it can cause toxic effects at high
concentrations. Cu compounds are widely used as pesticides to treat plant diseases such as mold
in agriculture. Grape seed is rich in antioxidants and oligomeric proanthocyanidin complexes.
Some studies in recent years have shown that grape seeds have therapeutic properties against
some serious illnesses such as atherosclerosis, cancer, cataracts, diabetes and ulcer. In this
study, the genotoxicity caused by 20 uM copper (II) chloride (CuCl) and the protective role of
grape seed extract (GSE) against this toxicity were investigated in the Allium cepa L. test plant.
Micronucleus frequency (MN) and chromosomal aberration (CA) numbers and mitotic index
frequency(MI) were used as indicators of genotoxicity. CuCl, application increased MN
percentage and chromosomal aberrations while decreasing MI percentage. CuClI2 application
promoted chromosomal damages like fragment chromosome, sticky chromosome, vagrant
chromosome, bridge, unequal distribution of chromatin and nucleus damage. Co-administration
of CuClI2 with grape seed reduced the level of genotoxicity. Additionally, this reduction in
genotoxicity was found to be more obvious at a dose of 330 mg/L GSE. Consequently, GSE
can be utilized as a toxicity reducing antioxidant dietary supplement to limit toxicity induced

by heavy metals such as Cu.

Keywords: chromosomal damage, copper, grape seed, micronucleus, mitotic index
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1. INTRODUCTION

Copper (Cu), a heavy metal found naturally in nature in different forms. Besides being
a necessary micronutrient for all organisms, Cu is one of the most toxic of heavy metals in high
concentrations (Li and Xiong, 2004). Cu toxicity can cause liver problems, kidney damage,
inflammation, oxidative stress and neurotoxicity in humans, also toxicity in plants (Franscescon
et al., 2018; Gaetke and Chow, 2003; Abubacker and Sathya, 2017). Cu contamination can
occur as a result of fertilizers, mining, metal processing, municipal wastes, pesticides, sewage
sludge and traffic emissions (Xiong and Wang, 2005). Agricultural soils and plants are exposed

to Cu due to pesticides, especially fungicides.

Fruits represent a great source of potential anticancer or chemopreventive phytochemicals with
antioxidant capacities (Ramos, 2008). GSE stands out with its antioxidants like
proanthocyanidins, flavonoids, and gallic acids (Althaliet al.,2019; Kaur et al., 2009). Beside,
GSE, with high proanthocyanidins content, has therapeutic effect against atherosclerosis,

cancer, cataracts, diabetes and ulcer (Cavusoglu et al., 2014; Ariga, T., 2004).

A. cepa possess homogenous meristematic cells and 16 (2n=16) large chromosome (Havey,
2002). Since it has a good correlation with mammalian test systems, A.cepa is one of the most
common and reliable model plants to study chromosomal disorders.

The aim of the this study was to investigate genotoxicity caused by 20 uM cCuClz and the
protective role of GSE against this toxicity in A. cepa root tip cells

2. MATERIALS AND METHODS

Solution of Cu prepared with Copper(Il) chloride dehydrate (CuCl2-2H20, Merk). Bulbs
of A. cepa were purchased from the local market and GSE were purchased commercially (Sepe
Natural A.S. Izmir / Turkey).

A.cepa bulbs of approximately the same size were selected as research material. Six groups
were formed as a control and applications: Control (tab water) (Group 1), 165 mg/L grape seed
(Group 2), 330 mg/L grape seed (Group 3), 20 uM CuClz (Group 4), 20 uM CuClz + 165 mg/L
grape seed (Group 5), 20 uM CuCl, + 330 mg/L grape seed (Group 6). While the bulbs in the

group 1(control) were treated with tab water, bulbs in the application group were treated with
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20 uM CuClIz and 165 - 330 mg / L dose of CuCl». At the end of the 72-hour application period,

the root tips were rinsed well with distilled water.

Tips of the roots were cut and kept in "Clarke" fixator (3: ethyl alcohol / 1: glacial acetic acid)
for 2 hours, then were hydrolyzed in 1N HCI for 12 minutes at 60 °C. At the final stage, the
root tips were stained with aceto-carmine (1%) for 24 hours and crushed in acetic acid (%45)
and photographed at a X500 magnification in a research microscope (Staykova et al. 2005).
1,000 cells were counted for determination of MN and CAs frequencies in each group. 10,000

cells were counted for determination of MI frequencies in each group.

3. RESULTS AND DISCUSSTIONS

MI, which reflects the frequency of cell division, is considered as an important
parameter to demonstrate cell viability (Liu et al. 2009). Group 1, group 2, and group 3 had
similar MI frequency with 838.12 + 20.14, 845.16 + 20.96 and 850.66 + 21.45, respectively,
with no statistical difference (Table 1). While the Ml value of group 4 (475.18 + 17.26) exposed
to CuCl, decreased significantly, group 5 (524.48 + 18.85) and group 6 (612.78 + 19.24) values
were gradually recovered with increasing GSE levels.This suppressive effect of Cu on mitosis
rate and mitotic index is compatible with other researchers (Macar et al., 2019;
KalefetogluMacar., 2019; Yildiz et al. 2009).

MN values of the first three groups (groups 1, 2, 3) were not statistically different. Therefore,
GSE applications did not induce a genotoxic effect on A. cepa root tips. On the other hand,
CuCl, applied group 4 members exhibited a sharp increase in MN incidence in meristematic
root tip cells. According to Annangi et al. (2016) MN formation assessment may be utilized as
a practical tool in order to evaluate the carcinogenicity and genotoxicity of hazardous
chemicals. Previous studies along with results of the present study showed that Cu compounds
surely trigger MN formation in test materials (Marcato-Romain et al., 2009; Mesi and Kopliku,
2014; Cobanoglu et al., 2019). Adversely, co-administration of GSE with CuClzin group V and
group VI reduced MN frequencies with increasing doses. Rich phenolic content of GSE can
partially protect genetic material from detrimental effects of Cu (Yalgin et 2010).

No significantly important CA frequency was observed in group 1, 2 and 3. GSE also did not
increase the incidence of CA similar to MN formations in groups 1, 2 and 3. The most seen

www.karadenizkongresi.org ISBN: 978-605-80174-9-8 UYGULAMALI BILIMLER KONGRESI TAM METIN KiTABI



és}.,\ BiLiMg g,

m ‘ UBAK ULUSLARARASI BILIMLER AKADEMISI

T T

uLus;,

o™

S

CAs in CuCl,-treated meristematic cells (Group 4-6) were fragment, sticky chromosome,
vagrant chromosome, bridge, unequal chromatin distribution and nucleus damage (Table 1. and
Figure 1.). The most frequent CAs was fragment formation in group 4 (68.17+14.36), group 5
(57.25+13.52) and group 6 (45.36+11.30) whereas the least seen one is nucleus damage (group
4;15.16+4.53, group 5; 8.78+3.52and group 6; 3.84+1.16). Hemachandra and Pathiratne (2015)
stated that copper treatment increased CAs in A. cepa. Kumar and Srivastava (2015) noted that
heavy metals accumulation induce damages and alterations on genetic material during a cell
cycle. Similar to our results, other studies have indicated that the most abundant heavy metal
induced CAs in A. cepa are fragments and sticky chromosomes (Gupta et al., 2018; Macar et
al., 2019; Kalefetoglu Macar et al 2019). In addition, Guptaet al. (2018) pointed out that sticky

chromosomes are highly associated with the risk of cell death.

Tablo 1. Effects of CuCl, and GSE applications on MI and CAs frequencies.

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
MI  838.12420. 845.16+20. 850.66+21. 475.18+17. 524.48+18. 612.78+19.
MN  0.16+0.119 0.00+0.00¢ 0.00+0.00¢ 54.24+10.5 40.19+8.86° 27.15+5.75°
FR  0.00+£0.00° 0.00+0.00 0.00+0.00¢ 68.17+14.3 57.25+13.5 45.36+11.3
SC  0.00+0.00¢ 0.00+0.00¢  0.00+0.00° 60.18+9.29% 48.15+7.74° 35.13+5.72°
VC 0.18+0.12¢ 0.15+0.09Y 0.00+0.00¢ 45.27+6.28% 33.69+5.13° 22.46+3.58°
B 0.00+£0.00¢  0.00£0.00¢  0.00+0.00¢ 30.45+7.31% 26.84+6.15° 17.48+4.88°
UC  0.00£0.00° 0.00+0.00¢ 0.00£0.009 26.38+6.64% 17.95+5.26 (09.66+3.85°
ND  0.00£0.009 0.00+0.00 0.00+£0.00% 15.16+4.53* 8.78+3.52°  3.84+1.16°

*Group 1: control, Group 2: 165 mg/L GSE, Group 3: 330 mg/L GSE, Group 4: 20 uM CuCl,
Group 5: 20 uM CuCl> + 165 mg/L GSE, Group 6: 20 uM CuCl> + 330 mg/L GSE. MN:
micronucleus, MI: mitotic index, FRG: fragment, SC: sticky chromosome, VC: vagrant
chromosome, B: bridge,UCD: unequal chromatin distribution, ND: nucleus damage. 1,000 cells
were counted for determination of MN and chromosomal damage frequencies in each group.
10,000 cells were counted for determination of M1 frequencies in each group.

However, co-application of GSE gradually reduced the incidence of CAs in group 5 and group
6. (Table 1). Similarly, the healing properties of GSE against heavy metals have been
demonstrated on humans and test animals (Liu et al. 2018; Nazima et al., 2015). Preventive
capability of GSE against carcinogenesis mainly due to its powerful prophylactic affect against
oxidative agents and DNA fragmentations (Althali, et al., 2019; Bagchi et al., 2000; Abeer,
2012).
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Figure 1. CAs caused by CuCl, (a: micronucleus, b: fragment, c: sticky chromosome, d:
vagrant chromosome, e: bridge, f: unequal chromatin distribution, g: nucleus damage

4. DISCUSSION

The data obtained in this study revealed that CuCl> application induces genotoxicity in
A. cepa root tip cell and grape seed extract applications are protective against Cu-induced
toxicity. Present study revealed that GSE, a nutritional supplement with antioxidant properties,
can be used against the negative genotoxic effects of Cu. Since GSE is a common, cheap and
successful by-product, it is expected to find a much wider application against the harmful

effects of heavy metals such as Cu.
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PROTECTIVE ROLE OF MILK VETCH (ASTRAGALUS MEMBRANACEUS) ROOT
EXTRACT AGAINST COPPER(Il) CLORIDE TOXICITY IN ROOT TIP
MERISTEM CELLS

Oksal MACAR

Giresun University

Tugce KALEFETOGLU MACAR
Giresun University

Kiiltigin CAVUSOGLU

Giresun University

ABSTRACT

Copper (Cu) is an indispensable trace element for metabolic activities in all living things
at low concentrations. Cu is involved in the structure of many enzymes, including cytochrome
c oxidase, dopamine B-monoxygenase, ferroxidases, hemoglobin, monoamine oxidase and
superoxide dismutase. Exposure to high concentrations of Cu can lead to serious health
problems. Milk vetch (Astragalus membranaceus) is a perennial plant from the legumes family.
It is used in alternative medicine to treat asthma, colds and chronic fatigue. It has also been
suggested that it can be used in the treatment of many diseases, including cancer. In this study,
cellular damage caused by 20 uM copper (II) chloride (CuClz) in Allium cepa L. root meristems,
and the protective role of milk vetch root extract (MRE) for alleviating these damages were
investigated. Although no damage was observed in meristem cells of the control group, dose
dependent damages were observed in all CuCl.treated groups in the form of flattened cell
nucleus, cortex cell wall thickness and epidermal deformation. When MRE was administered
together with CuCl2 in doses of 215 and 430 mg/L, it reduced the severity of meristematic cell
damage by reducing the toxicity of CuCl; in the root tip meristematic cells. In addition, this
decrease in toxicity was more evident at the dose of 430 mg/L of the MRE. Consequently, MRE
can be used as a protective nutritional supplement to reduce toxicity caused by heavy metals

such as Cu.

Keywords: Allium cepa L., Meristematic cell damage, copper, milk vetch.
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1. INTRODUCTION

Cu, an essential trace element, is crucial part of several enzymes with important biological
roles such as removing oxygen radicals, synthesis of ATP and mediators, transcriptional

regulation (Lawson et al., 2016).

Today, ground and surface waters pollution has been increasing due to copper-containing
wastewaters which are released from industries like textiles, metal plating, mining, and
fertilizing (Lu et al., 2018). As a heavy metal Cu is a permanent environmental contaminant
due to its unbreakable and indecomposable structure. (Duruibe et al., 2007). Excessive Cu
levels can trigger the production of radicals, thereby leading to oxidative damage of molecules
such as lipids, proteins and DNA (Lewis et al., 2016; Kalefetoglu Macar et al., 2019). Similarly,
acute and chronic exposure of Cu causes many dangerous health problems in human (Gaetke
and Chow, 2003).

Plants have various natural compounds that act as shields against a variety of dangerous
pollutants (KalefetogluMacaret al., 2019). Since ancient times, plant extracts are known to have
significant ~ biological activity, including antioxidant and antibacterial properties
(DuffyandPower,2001). Milk vetch or huangqi (Astragalus membranaceus), a member of the
Leguminosae family, is a medicinal herb traditionally used in China to enhance immune system
(Cho and Leung, 2007). A. membranaceus has many biologically active compounds like
astraisoflavanin, betaine, choline, folic acid, glucuronic acid, kumatakenin, polysaccharides,
saponins and 2'4'-dihydroxy-5,6-dimethoxyisoflavone (Wu and Chen, 2004). It is widely used
in the treatment of cancer, diabetes, kidney infections, stroke and other diseases (Zhang et al.,
2006).

A. cepa is a very common test plant for heavy metals and is utilized by many researchers
(Fatima and Ahmad, 2005; Kalefetoglu Macar et al., 2019; Yildizet al.,2009; Macar et al., 2109;
Dogan et al., 2018; Girasun et al., 2019; Cavusoglu and Yalcin, 2010). The practical advantages
of A. cepa in testing dangerous pollutants such as sensitivity, repeatability and low cost (Leme

and Marin-Morales, 2009) make it an excellent test organism for this study.

In the present study, cellular damage induced by 20 uM copper (II) chloride (CuCI>) and the
protective role of milk vetch root extract against Cu-related toxicity were investigated in A.

cepa L. root tip meristem cells.
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2. MATERIALS AND METHODS

In order to preparation of Cu solutions, Copper (1) chloride dihydrate (CuClz-2H20)
(Merck) was used. Onion bulbs and MRE was purchased commercially (Sepe Natural A.S.

[zmir / Turkey)

Similar sized onion bulbs were selected to form six groups as including one control and five
applications: Control (Group 1), 215 mg/L GKE (Group 2), 430 mg/L GKE (Group 3), 20 uM
CuClz (Group 4), 20 uM CuClI> 215 mg/L GKE (Group 5) 20 uM CuCl2 430 mg/L GKE (Group
6). While the control group was treated with water, the treatment groups were treated with 20
uM CuCl; at doses of 215 and 430 mg/L for 72 hours at room temperature in the dark. At the
end of test period, the cross sections of the root tips were stained using methylene blue, then

meristematic cell damages were detected under a research microscope at 500X magnification.

3. RESULTS VE DISCUSSION

Meristematic cell damages promoted by CuCl, are shown in Tablel. and Figure 3. While
no damage was observed in root meristematic cells of the Group 1 (Control), Group 2 and
Group 3, meristematic cell damages in root tip of CuCl. applied groups (Group 4, Group 5 and
Group 6) were observed as flattened cell nuclei, thickening in the cortex cell wall and epidermal
cell deformation. Macar et al., 2019 and Yalg¢in et al., 2019 interpreted that deformation of
epidermal cell and thickening in the cortex cell wall were possibly adaptation of plant to restrict
the absorption of excessive CuCl,. The plant tried to prevent Cu from entering its root and
reaching the upper parts of the plant. However, flattened cell nucleus can be a serious damage
inflicted by toxic CuCl, that plants cannot cope with. These damage to the root tip meristematic
cell may most likely be related to oxidative stress caused by Cu. On the other hand, co-
administration of MRE with CuCl> reduced the intensity of damage in Group 5 and Group 6
with increasing dose. Undoubtedly, MRE alleviated oxidative stress induced by CuCl, and
protected the meristematic cells from CuCl; toxicity with its antioxidant compounds like
afrormosin, calycosin and odoratin (Shiratakiet al., 1997).
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Damages flattened cell thickening of the epidermal cell
nucleus cortex cell wall deformation

Group 1 - - -
Group 2 - - -
Group 3 - - -
Group 4 +++ +++ +++
Group 5 ++ ++ ++
Group 6 + + +

*Group 1: control, Group 2: 215 mg/L MRE, Group 3: 430 mg/L MRE, Group 4: 20 uM CuCly,
Group 5: 20 uM CuCI; + 215 mg/L MRE, Group 6: 20 uM CuClI> + 430 mg/L MRE. (-): No
damage, (+): minor damage, (++): moderate, (+++): serious damage
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Figure 1. Meristematic cell damages caused by CuCl. (a: normal view of cell nucleus, b:

normal view of cortex cells, ¢: normal view of epidermal cells, d: flattened cell nucleus, e:
thickening of cortex cell wall, f: epidermal cell deformation)

4. CONCLUSION

Cu and CuClI2 toxicity are well known, but there is no literature on the protective role of
MRE against CuCl, on A. cepa. Therefore, the results of this study have been shown for the
first time that MRE reduces the severity of meristematic cell damage by reducing CuClz toxicity
in the root end meristem cells. The results of this study provide an insight into the benefits of

MRE gaining importance against Cu pollution that has gained importance. Although the
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protective role of MRE is related to its antioxidant capacity, mechanism of this role is very
complex and should be investigated extensively.
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ENTEROKOK’LARA GUNCEL MiKROBiYOLOJIK VE
EPIDEMIYOLOJIK BAKIS

Ogr. Gor. Dr. Bashar IBRAHIM
Siileyman Demirel Universitesi
Doktora Ogrencisi. Mehdi MESKINI HEYDARLOU
Eskisehir Osmangazi Universitesi
OZET

Enterokoklar insan ve hayvanlarm bagirsak mikrobiotasi olarak gastrointestinal sisteminde
yaygin olmasinin yani sira sular, bitkiler, toprak ve gidalarda bulunabilen bakteri cinsidir. Uzun
yillar zararsiz ve tibbi agidan dnemsiz oldugu diisiiniilen enterekoklar son yillarda 6zellikle E.
faecalis ve E. faecium tiirleri basta olmak iizere yiiksek mortalite ile en yaygin nozokomiyal
patojenler gurubuna girmistir. Bu nedenle, enterokoklarin viriilans faktorleri ve antibiyotik
direncinin ozellikle vankomisine direngli suslarin firsatgr patojenler olarak tartisilmaya
baslanmustir. Ote yandan, duyarli enterokok izolatlara da antibiyotik diren¢ genlerinin
aktarilabilmesi ve bu izolatlarin tasidiklari diger viriilans genleri nedeniyle de bakterinin
yayilimi ve ciddi hastane enfeksiyonu olusturma yeteneklerinin olabilecegi unutulmamalidir.
Ayrica antibiyotiklere duyarli enterokok izolatlarinin hastane enfeksiyon kontrol énlemlerinin
alinmasi1 sirasinda g6z ardi edilmemesi gerekmektedir. Bu derlemede epidemiyoloji ve
terapotik stratejiler hakkinda bir fikir verilmesi amaglanmaktadir. Ayrica, potansiyel ve yeni
terapotik secenekler de tartisilmaktadir. Sonug olarak enterokoklar her ne kadar normal
bagirsak florasinin bir pargasi ve bir zamanlar zararsiz endojen patojenler olarak goriinse de,
enterokoklarin son yillarda 6nemli nozokomiyal patojenler olarak ortaya ¢ikan insan ile ¢cok

daha karmasik etkilesimleri oldugu kanitlanmastir.

Anahtar Kelimeler: Enterococcus spp. Antibiyotik Direng .Viriilans

SUMMARY

Enterococcus spp are a common type of bacteria that can be found in waters, plants, soil, and
foods, as well as being common in the gastrointestinal tract of humans and animals as intestinal
microbiota. Enterococci, which are thought to be harmless and medically insignificant for many
years, have recently entered the most common group of nosocomial pathogens with high

mortality, especially E. faecalis and E. faecium species. Therefore, the virulence factors of
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enterococci and antibiotic resistance, especially vancomycin-resistant strains, are being
discussed as opportunistic pathogens. On the other hand, it should not be forgotten that
antibiotic resistance genes can be transferred to sensitive enterococcal isolates, and the bacteria
may spread and cause serious hospital infections due to the other virulence genes they carry.
Also, enterococcal isolates sensitive to antibiotics should not be ignored during hospital
infection control measures. In this review, it is aimed to give an idea about epidemiology and
therapeutic strategies. Potential and new therapeutic options are also discussed. As a result,
although enterococci seem to be part of the normal intestinal flora and once harmless endogen
pathogens, enterococci have proven to have much more complex interactions with humans that

have emerged as important nosocomial pathogens in recent years.
Keywords: Enterococcus spp., Antibiotic resistance. Virulence
GIRIS

Enterokoklar insan ve hayvanlarin  gastrointestinal (GI) sistemlerinin  bagirsak
mikrobiyotasinda bulunan Gram pozitif bakterilerdir [1-3]. Sicakkanli hayvanlarin diskisinda
bolluklari ve gevrede uzun siire hayatta kalmalar1 nedeniyle geleneksel olarak kanalizasyon,
ylizey sulari, nehirler, deniz sular1 ve kiy1 alanlar1 dahil olmak {izere su ortamlarinda digki
kontaminasyonunun gostergesi olarak kullanilmig ve diger bagirsak mikroorganizmalarina gore
daha uzun siire sulu ortamlarinda hayatta kalabilmektedir [4,5]. Enterokoklar tekli, ikili yada
kisa zincirler halinde goriinen spor olusturmayan kok seklinde olan bakterilerdir. Karbonhidrat
fermantasyonunun son iriinii olan laktik asit ile homofermentatif metabolizmaya sahip
kemoorganotrofik fakiiltatif anaeroblardir [5,6]. Bu organizmalar daha 6nce Streptococcus
cinsinin bir pargas1 olarak kabul edilmistir. Ancak son zamanda Enterococcus adi verilen cins
olarak siniflandirilmistir. Bugiine kadar, en yaygin insan izolatlari, Enterococcus faecalis ve E.
Faecium dahil olmak iizere insanlar i¢in patojenik 12 tiir tanimlanmustir [7,8]. Enterokoklar
giinlimiizde antibiyotik diren¢ genleri edinme yetenekleri nedeniyle bir¢cok antibiyotige direncli
olduklarindan dolay1 hastane enfeksiyonlarimin {igiincii en yaygin nedeni olarak kabul
edilmektedir [9,10]. 1990'larin basindan bu yana E. faecalis'ten ¢ok daha direngli olan
Enterococcus faecium'un neden oldugu enfeksiyonlar diinyanin her yerinde goriilmektedir [11-
13]. Iran'in giineybatisindaki Khuzestan eyaletinin ana yanik merkezi olan Ahvaz Taleghani
Hastanesi'nde bakteri ve yanik enfeksiyonlar: iizerine ¢alismalar yapilmis 6zellikle yogun
bakim iinitesinde (YBU) Vankomisin Direngli Enterokok (VRE) suslariin neden oldugu yanik

ve yara enfeksiyonlarinin yaygin oldugu gostermistir [14]. Enterokoklarin saglikli bireylerin
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veya hastaneye yatirilan hastalarin gastrointestinal kanallarini kolonize etmek i¢in kullandigi
ana mekanizmalar hakkinda c¢ok az calisma bulunmaktadir. Ancak son zamanlarda
enterokoklarmn iizerinde yapilan ¢alismalar giderek artmaktadir. Ote yandan, bu patojenler
ozellikle coklu ilaca direngli (MDR) suslariin nasil etkili bir sekilde tedavi edilecegi
konusunda halen 6nemli sorular mevcuttur [8,15]. Bununla birlikte, hastaneye yatirilan
hastalarin antibiyotiklere maruz kalmasi ve bagirsak mikrobiyotasindaki degisikler
kolonizasyon direncini diisiirmekte ve bagirsaktaki mikrobiyotalarin ¢ok ilaca direncli
enterokoklar ile yer degistirmesine neden olmaktadir [16]. Tiim klinik enterokok izolatlarinin
yaklasik %80-90’1n1 Enterococcus faecalis olustururken Enterococcus faecium %210-15’ini
olusturmaktadir [17-20]. Enterokoklarda penisilin ve vankomisin veya her ikisine de dirngli
olan suslar aminoglikosit kombinasyonu ile tedavi edilen endokardit vakalarinin %5-15'ine
neden olmaktadir. Son zamanlarda enterokoklar ozellikle idrar yolu ve yumusak doku

enfeksiyonlarinin 6nde gelen nedenidir [21].
Tarihce

“Enterococcus” terimi ilk kez 1899'da Thiercelin tarafindan, bagirsagin kommensal bakterileri
anlaminda olarak tanimlanmistir [38]. Enterococcus cinsine dahil edilen mikroorganizmalarin
erken dokiimantasyonu esas olarak "fekal kokenli streptokoklar" ile ilgili oldugu bildirilmistir.
Ancak, 1970 yilinda Kalina fenotipik ozelliklere dayanarak S. faecalis ve S. faecium’un
Enterococcus faecalis ve Enterococcus faecium olarak yeniden adlandirilmasini 6nermistir
[39,40]. Bu isim dikkate alinmadi ve Streptococcus cinsinin kullanimina devam edildi. Daha
sonra 1984'te S. faecalis ve S. faecium'un Streptococcus’lardan farkli oldugu genetik olarak
Schleifer ve Kilpper-Balz tarafindan kanitlanmistir [5,40]. ki sene sonra 16S-rRNA dizi
analizi ve hiicre duvar yapilarinin incelenmesi ile yapilan siniflandirma ¢aligmalart sonucu,
Bergey'nin 1986 yilinda Sistematik Bakteriyoloji El Kitabinin ekinde enterokoklar
streptokoklardan ayr1 bir cins olarak siniflandirmistir. Bu bilgiler 15181nda 6nceden, Lancefield
tarafindan D-grubu streptokoklar grubunda yer alan enterokoklarin D-grubu streptokoklardan

ayr1 bir cins oldugu kanitlanmistir [8,41].
Enterokoklarin Genel Ozellikleri

Enterococcus cinsi, kok sekilde tekli, ¢ift yada kisa zincirler halinde goriilebilen Gram-pozitif,
katalaz negatif, spor olusturmayan, fakiiltatif anaerobik ve birkag¢ istisna disinda hareketsiz

bakterilerdir. Enterokoklar bakteriyosinler iireten laktik asit bakterileri (LAB) olarak bilinen
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bir grup mikroorganizmadir [22-24]. Giiniimiizde E. thailandicus, E. ureasiticus, E. pallens, E.
caccae, E. cammelliae, E. lactis gibi yeni tiirler tanimlanmistir [25,26]. Ancak E. faecium ve E.
faecalis en 6nemli enterokok tiirleridir. Optimum iireme sicakliklar1 35-37°C olmakla birlikte
10-45°C 1sida ve pH (4.5-10.0) arasinda iireyebilmektedirler. Bu bakteriler nemli ve soguk
toprakta 12 hafta kadar canliliklarini siirdiirebilmektedirler. Kanli agar besiyerinde 0.5-1.5 mm
boyutlarinda parlak ve gri koloniler olustururken alfa, beta veya gama hemoliz yapabilirler. S1vi
besiyerinde dipte ¢okelti yaparak trerler [27,28]. Enterokoklari, streptokoklardan ayiran
ozellikler arasinda yiiksek tiiz konsantrasyonlarina, Ve ¢ok ¢esitli ¢evresel kosullarina toleransl
olmalaridir [29]. Gastrointestinal sistemin E. faecalis basta olmak iizere ardindan E. faecium,
sonra E. durans ve E. hirae'yi yaygin oldugu bilinmektedir [30,31]. Ayrica, Enterokoklarin
yiiksek sicakliklara diren¢ gostermeleri ve gesitli ¢cevre kosullarina adaptasyon yetenekleri,
bunlarin ¢ig siit veya et gibi hayvansel iiriinlerden iiretilen gidalar ve 1siyla islem gormiis
gidalarda bulunmasina imkan vermektedir [32,33]. Cig siitten izole edilen enterokok suslar E.
faecalis ve E. casselifavus [34], E. lactis [35], E. italicus ve E. faecium'diir [24,36,37].
Enterokoklar ayrica esterolitik, proteolitik aktiviteleri ve sitrati metabolize etme 6zellikleri ile
bazi peynir gesitlerinde olgunlasma ve tat olusumu iizerine etki ederler. Taze peynirlerde 10* -

10° kob/gr, olgunlasmis peynirlerde 10° -107 kob/gr miktarlarinda bulunurlar [33].
Direnc¢

Enterokoklar ytizyildan uzun bir siiredir GIS florasi olarak kabul edilmektedir, ancak son
yillarda bu organizmalar, nozokomiyal enfeksiyonlarin dnde gelen nedeni olarak 6n plana
¢ikmaktadir [42]. Antibiyotik direngli enterokoklar 1980'lerden beri kan dolagimi ve idrar yolu
hastane kaynakli enfeksiyonlarinin 6nde gelen nedenlerinden biri olmustur. VRE (Vankomisine
Direngli Enterokok) ilk olarak 1987'de Avrupa'da, daha sonra da ABD'de izole edilmistir.
Ulusal Hastane Enfeksiyon Siirveyans Sisteminin 2009-2010 yillar1 arasindaki en son rapora
gore bildirilen kan dolagim enfeksiyonlarinin %18'inden Enterococcus tiirleri sorumlu oldugu
ve lclincii sirada yer almistir. Ayrica, hastane kaynakli Enterococcus tiirleri arasindaki
vankomisin diren¢ oraninin 2006-2010 arasinda sabit kalmasina ragmen, direncli izolatlarin
yaklasik yiizdelerinin E faecium suslar1 i¢in %80 ve E faecalis suslari i¢in ise %10 oldugu
bildirilmektedir [43]. Enterokoklarin uzun siire hastanede yatan hastalarin GI yolunda kolonize
olmasi ilag direncinin gelisimini etkileyen 6nemli bir faktordiir. Cok ilaca direngli (MDR)
enterokoklarin ortaya ¢ikmasinin ii¢ ana nedeni vardir. Bunlar, aminoglikozitler gibi

antimikrobiyal ajanlara kars1 dogal direnci, transpozon ve plazmidler veya direng genlerinin
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yatay transferi yoluyla kazanilmis direngi igermektedir. Ote yandan enterokoklarmn
aminoglikozit, B-laktamaz enzimi sayesinde ampisilin ve glikopeptidlere kars1 direng en 6nemli
dogal diren¢ mekanizmasidir. Genis spekturlumlu B-laktamlara direng penisilin baglayici
protein 5'in (PBP5) mutasyonundan kaynaklanmaktadir [9,44]. Son donemde direngli
enterokoklar, yogun bakim {initelerinde uzun siire yatan hastalarda kolonizasyon veya
enfeksiyon agisindan risk faktoéru olarak vankomisin kullanimi 6ne siiriilmektedir [45]. Yapilan
calismalarda enterokoklarin dogal direncine ek olarak diren¢ genlerinin konjugatif
transpozonlar ve plazmidler yoluyla aktarimi, MDR enterokoklarin yayilmasinda 6nemli role
sahiptir. [46]. Enterokoklar genellikle penisilin ve diger -laktamlara direnglidir; bu 6zellik
enterokoklar streptokoklardan ayirmaktadir. [47-49]. Ayrica, enterokoklarin direng genlerinin
transferi ve bir dizi mekanizmaya sahip olmasi nedeniyle VRE suslar1 halk saligi sorunu
olmaktadir. Bu mikroorganizmalar direng genleri diger patojenik gram pozitif bakterilerede
aktarabilme potansiyeline sahiptirler. Boylece Klinikte kullanilan mevcut antibiyotiklerle
tedavisi zor olan patojenler ortaya ¢ikmaktadir [50]. Bugiine kadar enterokoklarin fenotipik ve
genotipik olarak vankomisin direncine iliskin glikopeptitlere karsi kazanilmis direng vanA, B,
C, D, E, G, L, M ve N olarak tanimlanmaktadir. Bunlar, glikopeptidlerin aktarilabilirligine ve
indiiklenebilirligine kars1 direng dereceleri ile ayirt edilmektedir. Enterokoklarda vankomisin
direncine genellikle primer baglanma bdolgesi olan D-Ala-D-Ala’nin  modifikasyonunu
kodlayan genlerin edinilmesi yoluyla meydana gelmektedir. peptidoglikan D-Ala-D-Ala uclari
yerine ligaz enzimi yardimi ile D-Ala-D-Laktat veya DAla-D-Serinin sentezlenerek
glikopeptidlerin hedeflerinde azalan baglanma afinitesine sebep olarak vankomisine karsi
direng gelismektedir [51]. Yapilan caligmalarda hastanede yatan farkli yas gruplarinda ve
ayaktan tedavi olan bireylerden alinan digki 6rneklerinden izole edilen E. faecium klonal soylari
farkli oldugu saptanmigtir [52]. Direng genlerine benzer sekilde, viriilans genlerinin de tiirler
aras1 yatay gen transfer yoluyla yayildigi disiiniilmektedir [53]. Son olarak VRE
enfeksiyonlarinda el hijyeni, ¢evresel temizlik bu enfeksiyonlarin 6nlemesi ve kontrol

edilmesinde biiyiik 6neme sahiptir.

Enterokoklarda Glikopeptid Diren¢ Mekanizmasi

Enterokok suslarinda vankomisin gibi glikopeptid direncinin ana mekanizmast primer
baglanma bolgesi olan D-Ala-D-Ala’nin modifikasyonunu ile meydana gelmektedir. [54].
Ornegin degismis D-Ala-D-Lac ve D-Ala-D-Ser normal hiicre duvari peptidleri olan D-Ala-
D-Ala’e kiyasla glikopeptidlere daha az baglanma afinitesine sahiptir. Yapilan ¢alismalara gore
D-Ala-D-Lac igin yaklasik 1000 kat ve D-Ala-D-Ser i¢in ise yaklasik 7 kat azalmis baglanma
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kodlanmig bolgeler iizerinde bulunan bazi genlerle iligkili oldugu bilinmektedir [55, 56].

Enterokoklarin direngli oldugu antimikrobiyal ajanlarin bazilari tablo 1’de 6zetlenmektedir [8].

Tablo 1: Enterokoklarda antimikrobiyal direng [8].

Antimikrobiyal ajanlar Direng genleri Direng mekanizmasi
Florokinolonlar gyrA, parC Kinolon modifikasyonu
Daptomisin iaFSR Membran degisikligi
Kloramfenikol cat Kloramfenikol asetilasyonu
Klindamisin Isa(A) Efflux
Oksazolidinonlar rRNA Afiniteyi azaltan mutasyonlar
ci 23S rRNA'nin metilasyonu
Eritromisin ermB Ribozomal metilasyon
B-laktamlar pbp4,(E.faecalis),pbp5 | Antibiyotik i¢in azalmis afinite
(E.faecium)
Aminoglikozitler,(gentamisin, aac-2’--aph-2-le, Aminoglikozidin
kanamisin) aph-3’--1lla modifikasyonu
Rifampisin rpoB Afiniteyi azaltan nokta
mutasyonlari
Streptomisin ant-6 Streptomisin modifikasyonu
Tetrasiklinler tet(L) Efflux
tet(M) Ribozomal dnleme
Tigesiklin tet(L), tet(M) Ekspresyon
Glikopeptitler vanA, vanB, vanD, | D-laktat terminal bolgesinde
vanM modifi.
vanC, vank, vanG, | D-serinde terminal bolgesinde
vanL, vanN modifi.

Virulans faktorleri

Enterokok tiirleri viriilans genleri tarafindan kodlanan viriilans faktorlerine sahiptirler. Bu
viriillans faktorler konak¢i dokulara baglanmayi, toksik maddelerin {iretimini ve konakg1
enflamatuar yanitinin modiilasyonun sonucu enfeksiyonlara sebep olmaktadir [22]. Bu faktorler
enterokoklara konak bagisiklik sisteminden kagis yetenegini ve biyofilm olusumunu
saglamaktadir [57]. Yapilan g¢alismalar D-Alanin esterleri 6zellikle E. faecium tiirlerinde
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biyofilm olusumuna yardimct olmaktadir [58]. Enterokoklar kollajen baglayici protein,
agregasyon maddesi, serin proteazi, sitolizin, endokardit antijeni, enterokokal yiizey proteini,
jelatinaz ve hiyaliironidaz dahil olmak tizere viriilans faktorlerini kodlayan genlere sahiptirler
[59]. Bunula birlikte, enterokoklarina hiicre duvar teikoik asit, lipoteikoik asit ve kapsiil
polisakkaritler enterokoklarin hiicre duvari yiizeyinin immiinojenik bilesenleridir. Konak
dokular1 iizerinde yikict etkisi olan sitolizin, jelatinaz ve hiyaliironidaz (Hyl) toksik
maddelerdir. Sitolizin 16kositlere ve makrofajlara karsi toksik ozellikler gosteren ekstraseliiler
bakteriyosin tipi olan ekzotoksinlerdir [60-64]. Sitolizin en az skiz (cylR1, cylR2, cylLL, cylLS,
cylM, cylB, cylA ve cyll) genin kontroliinde iiretilmektedir [61]. CyILL ve cylLS genleri
tarafindan kodlanan sitolizin diger Gram-pozitif mikroorganizmalara zarar veren bakteriyosin
aktivitesine sahiptir [65]. Sitolizini kodlayan genler hem enfeksiyonlara neden olan
Enterococcus suslarindan hem de mikrobiyotay1 olusturan suslardan izole edilmistir [66-69].
Bir yikici etkiye sahip olan JelE geni tarafindan kodlanan jelatinaz ekstraseliiler ¢inko igeren
metalloproteinazdir ve konak dokusunu yikima ugratarak bakterinin ihtiyact olan besin
maddeleri saglamaktadir. Bu enzim jelatin, elastin, kollajen, hemoglobin ve diger biyoaktif
peptitleri hidroliz edebilmektedir [70]. Ayrica bu enzim biyofilm olusumunda da role sahiptir
[71]. Jelatinaz, fsrA, fsrB, fsrC, fsr tarafindan eksprese edilmektedir ve transmembran
proteinler fsrB geni tarafindan kontrol edilir [72-,74]. Ayn1 zamanda bu genlerin ¢ogu tiirler
arasinda antibiyotik direncini hizli yayilmasma yardim eden transpozonlarla iliskilidir [75].
gelE geni genellikle E. faecalis ve E. faecium suslarinda goriilmektedir [66]. Diger E. faecium
enzimi olan hiyaliironidaz hyl geni tarafindan kodlanmaktadir [70]. Staphylococcus aureus,
Streptococcus pyogenes, ve Streptococcus pneumoniae dahil olmak {izere diger koklarin
hiyaliironidaz enzimleri ile homologdur. Bu enzim, bag dokusunun glikozaminoglikan
parcasini  bozararak enterokoklarin ve toksinlerinin konak¢i dokularinda yayilmasini
kolaylastirmaktadir [22]. Klinik suslardaki heyl geni genellikle E. faecium'da bulunur ve
nadiren E. faecalis'de goriilmektedir [69,76]. Yapilan ¢aligmalara gore; gelE ve asa genleri E
faecalis (% 48.5) ve E. faecium (% 43) izolatlarinda en sik goriilen viriilans genleridir [77-80].
Bazi raporlar E. faecium suslarinda asa geninin bulunmadigini veya diisiik oldugu géstermistir
[80-82]. Enterokok yiizey proteini, enterokoklarin idrar yolu ve biyofilm olusumunun artan
enfeksiyonlarinda kolonizasyonuna ve kaliciligina katkida bulundugu bilinmektedir.
Hiyaliironidaz enzimi nazofaringeal kolonizasyon ve pnomonide dnemli bir faktordiir [60]. Son
caligmalar viriilans faktorlerinin  varligi ile nozokomiyal ortamlarda enterokok

enfeksiyonlarmin yaygimligi arasinda iliski oldugu gosterilmistir [64]. Bununla birlikte,
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viriilans faktorlerinin varlig1 ile enterokoklar arasinda direncin ortaya ¢ikmasi ve
gelismesindeki rolleri arasindaki olasi iliski hakkindaki bilgiler hala sinirlidir [83]. Enterokokal
ylizey proteinleri esp geni tarafindan kodlanmaktadir [9]. Klinik izolatlarda diizenli olarak
bulunan bir hiicre duvari ile iliskili olan adezinler fare modelinde yapilan in vivo bir ¢alismada
enterokokal aderans kolonizasyonu idrar yolu enfeksiyonunu artirmistir [84]. Yapilan bagka bir
calismada, yapiskan matriks molekiillerini tantyan mikrobiyal yiizey bilesenleri enterokoklarin
konak¢1t dokulara yapismasina ve enfeksiyonun baslamasina yardimcit oldugunu
kanitlamiglardir [85]. Yapiskan matriks molekiillerden olan Ace kolajen baglayici protein erken
kalp kapak kolonizasyonunu arttiran ve endokarditin baslangicinda 6nemli bir rol oynamaktadir
[86, 87]. Yapiskan matriks molekiillerinin genleri E faecium'un klinik izolatlarinda daha
fazladir [88]. Ek olarak yapiskan matriks molekiilerinin diger geni olan Acm geni analiz edilen
nozokomiyal izolatlarin % 99'unda bulundugu, ancak yapilan diger bir ¢aligmada komensal
izolatlarda transpozon tarafindan inhibe edildigi ve islevsiz halede oldugu bildirmistir [8,89].
Enterokok tiirlerinde tanimlanan viriilans faktorleri arasinda agregatlarin yapigsmasini ve
olusumunu destekleyen indiiklenebilir glikoprotein agregasyon maddesi asa-1 tarafindan
kodlanmaktadir [22]. Son olarak jelE, esp ve asal enterokoklarda biyofilm olusumu ile iliskili
olsa da yapilan ¢aligmalarda jelE tek basina biyofilm ulusturan genler arasinda en bariz viriilans
faktoriidiir [90].

Epidemiyoloji

Basta Enterococcus faecium olamak {izere vankomisin dirngli enterokoklarin molekiiler
tiplendirilmesine yonelik c¢alismalar yakin zamanlarda 6zellikle hastane ortaminda bulunan
enterokoklarin epidemiyolojisi {izerine artmaktadir [3]. Amerika Birlesik Devletleri'nde
hastane kaynakli enterokok enfeksiyonlart 1970'lerin sonunda baglamistir. Enterococcus
faecalis 0 donemde klinik enterokok izolatlarinin %90-95'ini olustururken bu durum tgiinci
kusak sefalosporinlerin kullanimiyla iliskilendirilmistir [27]. 1980'lerin sonunda Avrupa'da
VRE'in ilk raporlar1 hayvan yeminde kullanilan bir glikopeptid antibiyotik olan avoparsin
kullanim1 ile Avrupa'da VRE'nin ortaya ¢ikmasi arasinda giiclii bir bag oldugu anlasilmistir.
Daha sonra 1996 yilinda bu antibiyotik hayvanciliktan yasaklanmistir. Avoparsin yasaklanmasi
ardindan Avrupa’daki hayvanlarda VRE prevalansinda diisiis goriilmesine ragmen, daha
sonraki siirveyans ¢aligmasi 2005 yilinda nozokomiyal olan ampisilin ve vankomisine direngli
enterokok enfeksiyonlarinda artis saptanmistir. 2007 yilina kadar Avrupa’dan klinik enterokok

izolatlar arasindaki vankomisin direnci Yunanistan ve Irlanda gibi iilkelerde >%30’iken
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Iskandinav iilkelerinde %1’den daha az rapor edilmistir. Son on yilda vankomisin ve
sefalosporin antibiyotiklere direngli enterokok suslart yogun bakim iinitelerinde uzun siire
yatan hastalarda kolonizasyon ve enfeksiyon ig¢in risk faktorleri vankomisin kullanimidan
kaynaklandig: bilinmektedir [45]. Yapilan ¢alismalarda 2019 verilerine goére Avrupa’da VRE
kolonizasyonu prevalanst %0-1,2 arasinda degismektedir. italya, Ingiltere, Yunanistan ve
Portekiz gibi baz tilkelerde 6nemli 6l¢lide daha yiiksek oranlar bildirilmistir. Amerika birlesik
devletleri ve Kanada'da hastanede yatan hastalarda VRE kolonizasyon prevalansi artis
gostermektedir [91,92] Enterokoklar hem insanlarin hem de hayvanlarin mikroflorasinin
onemli bir tiyesi oldugundan bu kaynaklarda dagilimlari benzerdir. Danimarka'da hastaneye
yatirilan hastalarin %57 oraninda E. faecalis izolasyon oranma sahip oldugunu saglikli
bireylerin ise sadece %39-40 oraninda oldugu saptamustir [22, 93, 94]. Isvec'te yapilan bir
calisma raporuna gore 2007-2009 doneminde VRE'nin neden oldugu enfeksiyonlar 2000-
2006'ya kiyasla yaklasik dort kat artigi  saptanmistir. Latin Amerika’da ¢ok merkezli bir
prospektif caligmada enterokok enfeksiyonlarinin yaklasik % 78 hala ampisilin ve vankomisine
duyarli E faecalis suslarmin neden oldugunu anlasilmistir. Ancak kalan yaklasik %22'nin ¢oklu
ila¢ direngli suslardan kaynaklandigini anlasilmistir [49,93,95,96]. Enterokoklar ayrica
endodontik enfeksiyonlarda rol oynar ve genellikle kok kanaldan izole edilmektedir. Bir
caligmanin sonuglarina gére 100 dolgulu disten izole edilen bakterilerin %69 unun fakiiltatif
anerob oldugu ve 9%50'sinin enterokok oldugunu gostermistir. E. faecalis endodontik
enfeksiyonlarin %80-90'indan sorumludur ve genellikle tikali kok kanalindan izole edilen tek
enterokok tiiridiir [22, 97-99]. Hayvan ve bitki kaynaklarinda enterokoklarin epidemiyolojisi
tizerine yapilan ¢alismalar mevcuttur. E. faecalis ve E. Faecium’un peynir, balik, sosis, kiyma
ve domuz etinden diizenli olarak izole edildigini bildirmistir. Ayrica, Ingiltere’de yapilan bir
caligmada, tarim arazilerinden alinan domuz giibresi ve bu araziden iiretilen iirlinlerden alinan
ornekler hayvan giibrelerinin uygulanmadig: iiriinlerden iki kat daha fazla enterokok suslari
izole edilmistir. [22, 29, 100, 101]. Almanya'da yapilan benzer bir ¢alismada% 72 E. faecalis
ve % 13 E. faecium olan 155 hayvansal gida drneginden 416 enterokok susu izole edilmistir.
Son zamanlarda, molekiiler tanimlama ve tiplendirme yontemlerinin gelistirilmesi,
enterokoklarin kolay saptanmasini ve izlenmesini saglamaktadir. Bu ilerlemelere ragmen,
enterokoklarin ekolojik rezervuarlarini daha ayrintili olarak tanimlamak ve yayilmasini

onlemek i¢in dirng mekanizmalarinin netlestirilmesi gerekmektedir.
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Ideal olarak, ampirik antibiyotik tedavisi uygulamadan 6nce, enfekte oldugundan siiphelenilen

bolgelerden 6rnek alinmalidir ve kan, idrar, periton sivisi, eklem sivis1 ve BOS gibi 6rnekler
alinabilir. Enterokoklar klinik mikrobiyoloji laboratuvarinda kolayca ve hizli bir sekilde
tanimlanabilmektedir. Gram boyasi ile hazirlanan preparatlar mikroskobik incelemede tekli
veya kisa zincirler halinde Gram pozitif koklar olarak goriiniilmektedir. Enterokoklar, %5
koyun kanli agar, %5 koyun kanli kolistinnalidiksik asit (CNA) agar, ¢ukulata agar gibi bir ¢ok
bakteri besiyerlerinde kolaylikla iiriiyebilmektedir. Bu bakteriler 35-37°C ve aerop kosullarda
tiriiyebilirler. Ortama CO; ilave edilmesi iremelerini artirabilmektedir. Ayrica diger bakterilele
kontaminasyonun azaltmak i¢in besiyeri icerisine eskiilin, safra, azid ilavesi enterokoklarin
izolasyon sansini artirmaktadir. [102,103]. Kanli agar besiyerlerinde gri koloniler olarak
goriiniirler ve genellikle alfa-hemolitiktir. Hizli bir biyokimyasal tani testi pirolidonil-beta-
naftilamidin (PYR) hidroliz etme kabiliyetine dayanarak birka¢ dakika i¢inde enterokoklar
tanimlanmaktadir [104]. Tiim enterokoklar 16sin aminopeptidaz tirettiginden, bu test bazi hizli
streptokok tanimlama panellerinde kullanilmaktadir. Daha az kullanilan diger eski testler
arasinda safra-eskulin testi, %6.5 NaCl i¢eren et suyunda tireme ve hem 10°C hem de 45°C de
ireme yetenegi bulunmaktadir. Arica enterokoklarin  tanimlanmasint  kolaylastiran
biyokimyasal ve seolojik testler kullanilmaktadir. Suslarin %80’1 lateks agliitinasyon testleriyle
Lancefield grup D antiserumu ile reaksiyon vermektedir [102]. Yeni enterokok tiirlerinin
tanimlanmasi igin, geleneksel biyokimyasal testlerin kombinasyonu ve DNA igeriginin
degerlendirilmesi gerekmektedir [102,103].

Tedavi

Giintimiizde yapilan ¢alismalar, VRE basta olmak {izere linezolid ve daptomisine karsi artan
direng oranlar1 da giderek daha sik rapor etmektedir [105,106]. Diinya Saglik Orgiitii (WHO)
yeni antibiyotiklere ihtiya¢ duyulan acil bakteriyel patojenler listesini yayinladi ve vankomisine
direngli E. faecium dahil olmak {iizere yiiksek Oncelik kategorisinde listelemistir [107].
Vankomisine direngli E. faecium vankomisine direngli olmasinin yani sira, genellikle
sefalosporin, linkozamid, aminoglikozitlere ve trimetoprim/siilfametoksazole karsi neredeyse
dogal direng ve son zamanlarda linezolid ve daptomisine karsi artan kazanilmis direng
gostermektedir [55,108,109]. Ayrica enterokoklar, bakteriyel menenjit vakalarinin %0.4'inii
olusturur ve enterokok menenjitinden kaynaklanan mortalite %21-25 araligindadir. Tiirkiye’de

2019 yilinda Sahin ve Dalgic’in Daptomisine ve vankomisine direngli E. faecium neden oldugu
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Ventrikiilo-Peritoneal sant enfeksiyonlarini tedavi etmek igin ilk basarili intravendz tigesiklin
uygulamasi neticesinde direngli nozokomiyal enfeksiyonlarin tedavisinde basarili souglar elde
etmislerdir. Ancak, henliz ¢ocuklarda kullanimiyla iligkili doz ve yan etkiler konusunda yeterli
veri yoktur [106]. Yapilan diger bir ¢alismada, bagirsak mikrobiyotasi tarafindan fermente
edilen metabolitler olan asetat, propionat ve biitiratin kisa zincirli yag asitleri, enterokoklarin
iiremeleri tizerindeki etkileri arastirllmistir. Calismada, propiyonat ve {i¢lii (metronidazol,
minosiklin ve siprofloksasin) antibiyotiklerin kombinasyon tedavisi daha ¢ok liremeyi inhibe
ederken, propiyonat ve klorheksidin glukonat kombinasyonlarinda sinerjik etki gézlenmedi.
Calisma propiyonatin enterokokun iiremesini azaltirken ve oOzellikle {iglii antibiyotiklerle
kombine ediginde enterokok enfeksiyonlarini kontrol etmek i¢in potansiyel bir ajan oldugu
gosterilmistir [110-113]. Bir ¢ok iilkede 2000 yilindan sonra yiiriitillen ¢alismalarda VRE
infeksiyonlarinin tedavisinde kullanilabilen kloramfenikol, ampisilin, tetrasiklin, yiiksek doz
aminoglikozid, teikoplanin, daptomisin, tigesiklin ve linezolid gibi antibiyotiklerin in vitro
etkinlikleri arastirllmis. Calismalarda VRE suslar1 icin en etkili antibiyotiklerin linezolid ve
daptomisin oldugu gosterilmistir. E. faecalis suslar1 i¢in ise ampisilin, linezolid ve daptomisin
olarak belirlenmis ve E.faecium suslari ig¢in ise linezolid ve daptomisin, en etkili
antimikrobiyaller olarak bildirilmistir. Ayrica ¢alismalarda Ampisilin E.faecalis suslarina etkin

ve E.faecium suslari igin etkisiz oldugu saptanmistir (114-116).
Sonug¢

Sonug olarak enterokoklar her ne kadar normal bagirsak mikrobiotasinin iiyes1 olsada ve bir
zamanlar zararsiz endojen patojenler olarak goriinse de, enterokoklarin son yillarda 6nemli
nozokomiyal patojenler olarak ortaya ¢ikan insan ile ¢ok daha karmasik etkilesimleri oldugu
kanitlanmistir. Coklu antimikrobiyallere direngli suslar artmakta ve Onemli terapotik ve
epidemiyolojik zorluklar ortaya ¢ikarmaktadir .enterokok direncinin en aza indirme hedefine
ulagmak i¢in bu mikroorganizmalarin patojenitesi ve epidemiyolojisini daha iyi anlasilmasi,
antimikrobiyallerin uygun ve diizenli kullanimi, hastanelerde etkili enfeksiyon kontrol

onlemleri ve daha kapsamli ¢abaya ihtiya¢ oldugu diisiiniilmektedir.
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GIRIS. Organizmin bu ve ya digor qicigin yaratdig: tosirlore doziimliiliiyii sinir sistemin fordi
xisusiyyatlorindon asili olub, genetik proqramlasmis vo hiiceyra komponentlorinin miixtalif neyro
kimyavi togkiline asaslanir. Miasir qloballagsan diinyada insan va tobiot arasindaki tarazliqin pozul masi
organizmin oksar funksiyalarina monfi tosir géstarir vo insanin patoloji voziyyoto diismasine optimal
sorait yaratmaqla bir sira yeni xastaliklorin yaranmasina sobar olur (2,6,9,16).Elaca ds indiki texnogen
sivilizasiya goraitindo insan va tobiot arasindaki miinasibotin doyismasi, miixtolif qiciglara moruz galma
stres halinin yaranmasina vo ciddi funksional pozulmalarin inkisafina (3,4,6,8,10,12,16) , insanin stres
tosirine moruz galmasmna optimal sorait yaradaraq organizmds ciddi funksional doyisik liklarin
inkisafina sobob olur (16). .Ekologiyan1 ¢irklondiron maddolordon agir metallarin xiisusi yeri vardir
(12,13,14,15,16,17). Organizms adekvat olmayan miqdarda agir metallarin daxil olmasi, organizma
toksik tosir gostormoklo yanagi, miixtolif patologiyalarin yaranmasina,0o ctimlodon do endokrin
patologiyalarin yaranmasina sabab olur(7,16). Neyroendokrin sistem otraf miihit amillorinin negativ
tosirina daha ¢ox moruz qalir . Ekzotoksikantlarin otraf miihitdo artmasi toksik stresin inkisafina sobob
olur (2,3,4,5,16). Noticada organizmds ciddi funksional pozulmalar inkisaf edir vo insanin stres tasiring
moruz qalmasina optimal gorait yaranir. Bu baximdan toksikantlarin orqanizma tosirinin dyranilmasi
hom nozori, hom do praktik cohatdon vacib ohomiyyat dasiyir. Insan saglamhig: iiciin on tohliikoli
elementlor kobalt, kadmium, qurgusun, civa va S. hesab olunur (15,16,17, 18,19,20) . Bozi miolliflor
qurgusunun an aparici ekotoksikonal agir metal hesab edoarak onun politrop tesir gostarmasi ilo yanasi,
insan {igiin an tohliikoli kansrogen maddolor sinfina daxil edirlor(13). Bu element do yiiksok toksikliya
malik olmagla yanasi , organizmdo yiiksok toplanma gabiliyyatino malikdirlar vo bir miihitdon digarina
kecdikdo kimyavi vaziyyatini doyisorok toksik tosir gosto bilirlor. Tobistindon asili olmayaraq
homeostazi pozan biitiin stresorlar orqanizimds patologiyalar yaradir.Lakin bu patologiyalarin yaranma
mexanizmi barodo miixtalif fikirlilik mévcuddur (10,11 ). Artiq inkisaf etmis Olkolords hotta agir

metalalrin zaif dozasinin da belo tohliikali oldugu tosdiglonmisdir UST-nin son hesabatlarinda gostarilir
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Ki, indi xastaliklorin 25%-dan ¢oxu ekoloji amillarin tasirindon yaranir( 1 ) Xiisuson do, kimyavi mad

alarin, o ctimlodan ds agir metalalrin orqanizms daxil olmasi bu xastaliklorin yaranmasina sabob

olur (1) . Ona gora do agir metallarin tasirindon bu istigamatds gedon doyisikliklorin patogenezinin
todgigine yonalmis todgiqatlarin  aparilmasi  patofiziologiyada aktual problemlarindandir.
Gostordiklorimizi nozars alaraq qurgu sunun iki duzunun tosiri ilo yaradilmis toksik stres modelinin
ganda vo toxumada neyrohormonal miibadilodo bas veran doyisikliklori arasdirmagi vo bu
doyisikliklarin patoloji proseslorin inkisafindaki rolunun 6yranilmosini aktual hesab edirik.

Indiki todqigat isinin mogsadi qurgusun duzlarinin modeli ilo yaradilmis eksperimental toksik
stresin tosirindan biogen aminlarin va bazi hormonlarin gqatiliginin doyismosini miiqayisali dyranmak
olmusdur.

TODQIQATIN MATERIAL VO METODLARI

Eksperimentlor 245+15 q. kiitloys malik disi ag sicovullarda 5 qrupda aparilmisdir. Sigovullarin
birinci qrupu intakt vaziyyatinds olmus (kontrol-nozarat),sicovullarin ikinci va tigiingii gruplarina 21 giin
arzinds har giinda 1 ml olmagq sarti ilo 0,4 %-1i (100 q. diri ¢okiya) ayriligda qurgusun nitrat Vo qurgusun
asetat mohlulu peros yolla verilmis (16), sigovullarin doérdiincii vo besinci qruplara iss ayriliqda
qurgusun nitrat va qurgusun asetat mohlulu 21 giin orzindo homin dozada qurgusun nitrat mohlulu
verdikdan sonra 21 giin arzinds Sarbost buraxilmigdir (yani sigovullar heg bir tasire moruz galmamas) .
Kontrol grup sigovullara eyni miqdarda fizioloji mohlul verilmisdir. Qurgusun duzlar1 mohlulu vasitosi
ilo yaradilmis eksperimental toksik stres  modelinin monoaminlorin (katexolamin lorin vo
indolaminlorin) vo hormonlarin miqdarinin doyismo dinamikasina tasirini arasdirmaq {i¢lin modelin
gedisinin 7-ci,14-cii vo 21-ci giinlorindon sonra va elaca do eksperimental yaradimis modeldon kegon
7,14 vo 2l1giin sonra &yrondiyimiz markerlorin doyismosinin dinamikasini izlomok tgiin sohor
saatlarinda har qrupdanbir nega sigovul miiasir tovsiyalar osasinda dekapitasiya edilmisdir. Toxumada
Vo ganda Oyronilon monoaminlarin Vo hormonlarin miqdarini immunoferment metodu ilo toyin
edilmigdir. Alinmis rogqom gostaricilori statistik olarag Microsoft EXCEL elektron cadvalinds tohlil

edilmisdir. Qruplararasi farglorin etibarliliq omsali Fiser-Styudent cadvali iizrs toyin edilmisdir.

ALINMIS NOTICOLOR VO ONLARIN MUZAKIROSI
Apardigimiz tadqiqatlarin naticasinds miioyyan edilmisdir ki, qurgusun nitrat Vo qurgusun asetat
mohlullarinin tatbiqi ilo yaradilmis eksperimental toksik stres modeli zamani noazarat qurupu ilo
miiqayisada tocriiba heyvanlarinin ¢okisi biitiin tacriiba arzinds kaskin azalir.Bu azalma tacriibanin

sonunda daha kaskindir. Qurgusun asetat mohlullarinin totbigindon tocriibs heyvanlarinin ¢okisi biitiin
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tocriiba orzinds daha kaskin azalir.Qurgusun duzlart mohlulu tasirindan hipotalamusda dofaminin va
noradrenalinin miqdarinin doyismo dinamikasi toqdim edilmisdir. Todqigatin naticalorin gostarir Ki,
qurgusun duzlart mahlulunun tatbiqi ilo yaradilmis eksperimental toksik stres modeli zamani
dofaminin hipotalamusdaki miqdar1 nazarat qurupu ilo miigayisada modelin 7-ci giinii 30-
40%,P<0,001,14-cii giin 54-65%,P<0,001,21-ci giin isa 60-75%, P<0,001 azalmisdir (sok.1).Bundan
bir godor forqli azalma noradrenalinin hipotalamusdaki miqdarinda miisahids edilir (16).Onun bu
miqgdarmin azalmasi nozarat qurupu ilo miiqayisade modelin 7-ci giinii 25-34%,P<0,001,14-cii giin 45-
53%, P<0,001, 21-ci giin isa 50-58%, P<0,001 olmusdur (sok.1).

%
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60 - .
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>0 7 = 14-cii giin
40 A W 21-ciglin
30 -
20 -
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QURGUSUN NITRAR QURGUSUN ASETAT

Qeyd: nazarat qrupu ilo miiqayisads diiriistliik-P<0,001
Sokil  1.Qurgusun duzlarinin  mohlulunun tasirindon hipotalamusda dofaminin  va
noradrenalinin migdarinin doyismo dinamikasi (%-19)
Qurgusun duzlarmin tasirindon hipotalamusda serotoninin va 5-oksiindolamin sirks tursusunun

miqdarinin doyisma dinamikasi sokil 2-ds toqdim edilmisdir.
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Qeyd: * nozarat grupu ilo miigayisads diiriistliik-P<0,001
Sakil 2. Qurgusun duzlarinin tasirinden hipotalamusda  serotoninin vo 5-oksiindolamin sirks
tursusunun miqdarinin doyisma dinamikasi
Sokil 2- don goriindiiyii kimi qurgusunun duz msahlulunun totbiqi ilo yaradilmig
eksperimental toksik stres modeli zamani serotoninin hipotalamusdaki miqdar1 nozarat qurupu ils
miiqayisado mode lin 7-ci giinii 30-40%,P<0,001,14-cii giin 70-75%,P<0,001,21-ci giin iso 74-80%,
P<0,001 azalmisdir . Qurgusun nitratin tosirindan 5-OIST hipotalamusdaki miqdar1 modelin biitiin
giinlori praktik olaraq ciddi forglonmomis va forq 44-54% toskil etmisdir.Lakin qurgusun asetatin
tasirindan 5-OIST hipo talamusdaki migdar1 modelin biitiin giinlori ciddi forglon mis va forq 60-70%
toskil etmisdir (sok.2).
Qurgusun duzlarmin tasirindon ganda dofaminin va serotoninin migdarinin doyismo dinamikasi

sokil 3-ds taqdim edilmisdir.
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Qeyd: - nozarat grupu ilo miiqayisoada diiriistliik-P<0,001
Sakil 3.Qurgusun duzlarimin tasirindan ganda dofaminin va serotoninin miqdarinin doyisma
dinamikas1 (%-12)

Qeyd etmok lazimdir ki1, qurgusunun duz mohlullarinin tatbigi ilo yaradilmis eksperimental tok
sik stres modeli zamani dofaminin qandaki foealliginin azalmasi da nezarogarpan olmusdur. Nozarat
qurupu ilo miigayisads bu azalma giinlora miivafiq olaraq 40-42%, P<0,001;49-60% P<0,001; 73-70%,
P<0,001 toskil etmisdir (sok.3). Bir godor zoif azalma serotoninin qandaki foalliginda miisahido
edilmisdir. Belo ki, qurgusunun duz mahlulunun tatbigi ilo yaradilmis eksperimental toksik stres modeli
zamani onun hipotalamusdaki miqdart nozarst qurupu ilo miiqayisado modelin 7-ci giinii 28-
40%,P<0,001,14-cii giin 46-50%, P<0,001,21-ci giin isa 49-60%, P<0,001 azalmisdir (sok.3). Demali,
hor iki mithitdo monoaminlorin ~ miqdarinin doyismo dinamikasi eyni istigamatli olur. Onlarin
metabolizminin yenidon qurmalari da eyni istigamatlidir.

Aparilmis todgiqatlarin noticosindo miioyyon edilmisdir ki, qurgusun duzlarinin totbiqgi ilo
yaradilmig eksperimental toksik stres modeli zamani hipotalamusda vo ganda dofaminin vo
noradrenalinin miqdar1 koskin olaraq azalir. Elaco do indolaminlarin (serotonin vo 5-OIST) miq darinda
eyni xarakterli doyisikliklor bas verir. Hipotalamusda vo ganda monoaminlarin migdarin da yaranan

miixtalif belo xarakterli dayisikliklor modelin sonraki giinlari do miisahido edilir.
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Qeyd: - nozarat qrupu ilo miigayisada diiriistliik-P<0,001
Sakil 4.Qurgusun duzlarinin tasirindon ganda AKTH va kortizolun migdarinin doyisma dinamikas1 (%-
lo)

Qurgusunun duz mohlulunun totbiqi ilo yaradilmis eksperimental toksik stres modeli zamani
hipotalamik sistemlor arasindaki qarsiligh oslage mexanizmi pozuldugundan homin dévr orzinds
adenohipofiz-boyrakiistii (sok.4) vozin stresor hormanlari- giinlors miivafiq olaraq AKTH -21-50%, 47-
64% vo 56- 70% , kortizol iso miivafiq olaraq- 27-60%,48-70%,70-75% azalir (sok.4). Adenohipo fizar
PRL vo STH do azalir (s0k.5). Belo ki, tocriibanin avveli PRL comi 11-15 % azalsa da sonraki giinlor bu
azalma davam etmis vo normadan 30-50% az olmusdur (sok.5). Lakin STH qandaki soviyyasi biitiin
tocriibo giinii orzinds koskin azalmigdir (glinloro miivafiq olaraq normadan-33-40%, 57-60% vo 92-
100% azdir).Analoji ganunauygunluglar adenohipofiz-galxanvari vazin tireoid statusunda da miigahido
edilir.Belo ki, TTH-36-43%,43-50%,60-70% , T4 -38 -50%,62-70%,77-87% vo Tz - 25-30%,33-

40%,45-49% azalir . Adenohipofiz-Cinsiyyat vazi sistemi hormonlarinin faalligi da koskin olaraq azalir.
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Qeyd: - nazarot grupu ilo miiqayisoada diiriistliik-P<0,001

Sakil 5.Qurgusun duzlarinin tasirindan ganda PRLva STH miqdarinin doyismo dinamikasi (%-19)

Hipotalamusda va ganda monoaminlarin faalliginda yaranan biokimyavi resiproklug pozulur.

Belo funksional xarakters malik doyisikliklor modelin sonraki giinlori do miigsahido edilir. Biitiin
bunlarla yanas1 totbig edilon modelin tosirindon kegan 21 giin orzinds biogen amillarin foallifinda bas
vermis biokimyavi resiproklugda normallasma isigamatli alamotlor bels geyd edilmir .Hipotalamusda
vo ganda katexolaminlarin va indolaminlorin miqdarindaki bas vermis konarlagsmalar naticasindo
organizmin hormonal faalligindaki konarlagmalar da normallagmir. Biitiin bunlarla yanas: tatbiq edilon
modelin tasirindon kegon 21 giin orzinds biogen amillorin foalliginda bas vermis biokimyavi resipro
klugda normallagma isiqgamatli slamatlor bels geyd edilmir . Hipotalamusda va ganda katexolaminlarin
Vo indolaminlarin migdarindaki bas vermis konarlagmalar naticasinds organizmin hormonal faalligin

daki konarlagmalar da normallagmur.

Belalikla, aparilmis tadgiqgatlarin naticasinde miioyyan edilmisdir ki, qurgusun nitrat Vo qurgusun

asetat mohlulunun totbiqi ilo yaradilmis eksperimental toksik stres modeli tasirindon si¢ovullarin

hipotalamusunda vo ganinda katexolaminlorin vo indolaminlorin miqdar1 koskin olaraq azalir.
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Hipotalamusda vo ganda monoaminlorin miqdarinda yaranan miixtolif xarakterli belo doyisikliklor
modelin sonraki giinlori do miisahidos edilir. Qurgusun asetat vo qurgusun nitrat mohlullarinin totbigi ilo
yaradilmis eksperimental toksik stres modeli zamani hipotalamik sistemlor arasindaki garsiligl slages
mexanizmini pozuldugundan homin dovr orzinds laktogen hormanlarin, stresor hormanlarin,organizmin
tireoid statusun va cinsiyyat steroidlorin foalligr miixtalif istiqgamatli koskin doyisikliklars ugrayir. Elaca
do totbig edilon modelin tasirindon kegon 21 giin arzinds biogen amillorin migdarinda bas vermis
dayisikliklor do normallagma isiqgamotli olamatlor belo geyd edilmir. Hipotalamusda vo ganda
katexolaminlorin vo indolaminlorin miqdarindaki bas vermis doyisikliklor naticasinds organizmin
hormonal foalligindaki konarlasmalar da normallagsmir.  Qeyd etmok lazimdir ki,qurgusun asetat
qurgusun nitrata nisbaton hipotalamusa daha kaskin tasir gostardiyindon hormonal faalligda da nazoro
carpan konarlasmalar miisahido edilir.Qurgusun asetat qurgusun nitratla miigayisade hormonal-
mediator starusa daha kas kin tasir gostorir. Xiisason do, mediator statusunda dorin pozulmalar bas
verdiyindon  organizmin  hormonal foalliginin gostoricilori  daha da dorin konarlagsmalar ilo
saciyyalonir. Qurgusun asetat Vo qurgusun nitratin totbiqi soraitinde ve ondan sonraki dovr arzinds
organizmin hormonal-mediator statusu dorin patologiyalar ilo xarakterizo olunur. Ona goroa do otraf
miihitin agir metallarla girklonmis arazilarinda toksik stresa moaruz qalmis insanlarin hormonal-mediator
statusunu  miiayinesinin aparilmasi vacibdir. Belo olan patologiyani morkazi ton zimi mexanizminin
korreksiyalari yollari istiqgamotinds aragdirmalarin aparilmast magseds uygundur.

Acar sozlor: Stres,qurgusun duzlari,biogen amin,hormon.
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POJIb MTPOJIAKTHUHA B PETYJISIIIUW IIUTOBUTHOM JKEJIE3bI
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ITPU PA3JIMYHBIX ®YHKIIMOHAJIBHBIX COCTOSAHUAX OPI'AHU3MA

Houenm Hcemainvinoe FOcugh baipam oz2nvl, Azepoaiixancknii MenmuuHckuii YauBepeurer, baky
Houenm Hemanvinosea Agpmao Toghuk keizor, AMY |, baky
Jrcagpaposa I'ympy Kamun keizor, AMY, baky

Canumnu Taxmuna Azep xovizo, AMY, baxy

Beenenusi. B Hacrosiiee BpeMs o4eHb Bo3poc uHTepec K [IPJI kak x ropMony,
UTPAIOIIEMY BOXHYIO POJIb B PETYJISAIIUN PEIPOYKTUBHBIX TporieccoB. Hanbonee n3ydeHHbIM
acniektoMm JneiictBus [1PJI sBiisieTcst ero BIMsiHEE HAa MOJIOUHBIE *xeie3sl [1,2,7,8, 9] u monosyro
cuctemy [3,10,12,13,15,16 |. Biustaue [1PJI Ha »kene3bl 3HAIOKPUHHON CUCTEMBI HETOCTATOYHO
uccienosano [3,12,13,14,19,22 1.

B miociietHME ORI IPEICTABICHHBIE B JIUTEpAType JaHHBIC YOSAUTEIHLHO CBUIUTEIH CTBYCIOT
0 TOM ,49TO OOJBIIICHCTBO JHAOKPHUHOIATUN COYETACTCSI C M3MEHEHHUEM CEKPCIIUU IPOJIaKTHHA,
cuHTe3upyemMoro B ageHorunoduse [12,16,17,20,21,22]. CymecTBytoiue B JIUTEpaType JaHHBIE O
BnusHuM [IPJI Ha cex peTOpHYI0 aKTUBHOCTH HIMTOBUIHOW >KeJe3bl BEChIMa TPOTHBOPEUYHBBHI
[4,5,8].1T0 »TOMYy, BOHMPOC O COCTOSHHH JIAKTOTPONMHOW (QYHKIUH aJeHOTUNnopu3a |
(YHKITMOHATHLHOW aKTHUB HOCTH IIMTOBUIHOW >KEJIE3bl MPU PA3HBIX (PU3NOJIOTHYECKUX COCTOSHUU
OpraHW3Ma JI0 HACTOSIIEr0 BPEMEHH OCTaeTcs ANCKYTa OelbHbIM.B nuTeparype OTCyTCTBYET
eIMHHbIC JaHHBIE O B3aMMO3aBHUCHUMOCTH MEXIY LIEHTPAPATbHBIMU MEXaHU3MaMU PEryJIHp YIOLIUX
TOPMOHBI 3TOTO KOMIUICKCA Y JTAKTUPYIOMUX W HETAKTHUPIOIINX OPTaHU3 MOB U OCOOCHHO O pOJIH
OTJICTBHBIX MEJHa TOPOB B PETYJISAIMU 3THX CHCTeM.B CBsI3W ¢ 3THM HcCieoBaHUS TO00HOTO
HATPaBIIEHUS SBJSETCS BAKHBIM U TTEPCIEKTHBHBIM.

Lenbio HACTOSIIIET0 HCCIIEOBAHUS IBUJIOCh U3YUYEHHE IIEHTPAILHOTO MEXaHU3Ma PETyIIAIun
[IPJI w ero B3aMMOOTHOIIEHUS C COCTOSHHEM (QYHKIMH IIUTOBHUIHON >KEJe3bl, T.C.M3yUYCHUE
conepxkanusi IIPJI ,tupeorponuna (TTT),tupokcuna (Ts) u Tpuiiogruponuna(Ts) B KpoBu y
JAKTUPYIOIUX U HETAKTUPYIOIIUX KUBOTHBIX BCIIEICTBUU ONOKMPOBAaHUS JO0(DaMUHEPTUYECKUX
CTPYKTYp C 1enblo BbisicHeHus ponu [IPJI, kak ogHOTO M3 Ba3MOXHBIX JHAOTCHHBIX (aKTOPOB

PEryannu CEKpeuruu TUPECONAHBIX TOPMOHOB.
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Marepuanbl 1 MeTOAbl. DKCIIEPUMEHTHI IMPOBOAMUIN Ha JIAKTUPYIO IIUX M HEJAKTUPYIOLIUX
Kpbicax quHuU Buctap. Jlaktupyromye KpbIChl ObUTH pa3jesieHbl Ha 3 rpymisl: | -rpynna —don; 2-
rpymIa- KOHTPOJIb (HOPMOTAIAKTHSA);3- SIKCIIEPUMEHTAIbHAS TUIIEPIIPOTAKTUHEMHUS (OIOKMPOBAHUS
JA-Bbix pecentopB). Hemaktupyromiye KpbIChl ObUIM pa3/eieHbl Ha 2 TPYIIBL 1-KOHTpONb; 2-
SKCIIEPUMEH TallbHasi runepnponakTuHemus (OnokupoBanust JIA-BbIX perentopoB).OnbITel Ha
HEJAKTUPYIOUIMX KpbICaX MPOBOAMIN B CTaIUM AUACTPYCa,a y JAKTUPYIOIIUX Kpbicax ¢ 5-6 aHA
naktanuu.B kauectBe 6510kaTopoB JJA- KUX pPElenTopoB UCTIOIB30BAIH LiepyKal B no3e 0,45 Mr/kr,
OJIUH pa3 B JeHb .B TedeHue 10 nueit . YToObl mpocaeaAnTh 32 N3MEHEHNEM H3y4YaeMbIX TOKa3aTenen
Jo u nocine 10-u aHeil ombiTa OT ero Hayana B 10 4.yTpa mpoM3BOAMIM ACKAIUTALUIO KPBIC
runboTUHON (10 8-10 Kphlc Kax 10 rpymnsl). CojaepKaHue MOHOAMHHOB B TUIIOTalaMyce U B KPOBU
OIIPEICTSUTN  CIIEKTPOdIFOpuMeTprYeckuM  criekTpodayopumerpe Xuraun-MPF-4” (Slno Hus),
[TPJI B aneHOrMTIOPH3E—MHKPOMETOIOM TEIEBOTO AeKTpodopese. KoHIeHTpauo coma TocTaTHHA
(CT),[TIPJ,TTI, Ty,T3 B xpoBu u CT B THUIOTajlamMyce M B aJleHOrurnoduse paauo
UMMYHOJIOTHUECKH. Bce NaHHBIE 3KCIEpUMEHTOB 00paboTaHbl METOJOM CTaTUCTHUKHU ,BKIIHOYas
KOPPEJSIMOHHBIN aHaH3.

PesyabraTsl ucciaegoBanus. [lonyueHHbIE JaHHBIE O BIMSHUA LIepyKalla y JIAKTUPYIOIIUX U
HEJAKTUPYIOUUX KpbIC 00001eHsl B Tabu.1 u 1abn.2.Pe3ynbpTaThl POBENCHHBIX HCCIIECTIOBAHUS
nokasa Jin,uto cozepxkanue nodpamun ([JA) u Hopaapenanuua (HA) B runoraiamyce o00oux TpyImmn
CHIKAETCS,0/IHAKO HanOonbIuil 3pdexT Habmogaercs y JaKTUPYIOMMX KpbIC. OTHOBPEMEHHO Y
ATUX KUBOTHBIX 3HAYUTENbHO CHMEH ypoBeHb CT kak B rumoragamyce,TaKk U B aJIEHOTUIIOpU3E.
JluHamyka M3MEHEHHH ypOBHS CEpOTOHMHA HEWpOMeauaTropa C IOJOXKHUTEIbHBIM BIUSHUEM Ha
cuHrese u cekpenuro [1PJI-6buta nHOM. Tak,Ha OHE PE3KOro CHUKEHUS YPOBHS KaTE€XOJIAMHUHOB U
CT oOHapyXHBajJOCh IOBBIIIEHUE CEPOTOHMHA M €ro KoHeyHoro Mertabomuta 5-OUYK B
TUIOTAlaMyce,X0Tsl YPOBEHb ATHX WHJOJAMHUHOB Y JAKTHUPYIOIIMX KpbIC yBeIW4YUBaica Ooliee
3ameTHO [24]. Tak e yBemumumBaercs cooTHomieHe S5-OUYK/cepoToHWH, XapaKTepu3yIOIIie

CKOPOCTh OOMEHa aMHHa.
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Tabmuma 1. BausiHue nepykana Ha cofep)KaHie MOHOAMUHOB B THIIOTAJIAMYyCE W B KPOBH Y

JAKTUPYIOIIUX M HEIAKTUPYIOMUX Kpbic (M£m)

Ilokazarenu AMUHOB
B runoranamyce, Hr/T B xpoemn,
HI/MII
['pymimsr JA HA | Ceporon | 5-OU CT JA Ceporon CT
JKUBOTHBIX UH VK HH
Henaktu | Koprp | 1352+81 | 815+£52 | 797+50
634+12 | 41,3+1,7 | 171+£10 46,1+1,0
pyromue 0JIb 168+15
KD.
748+27 561+66 | 978+68 712+10 | 33,4+0,9 | 115+5
OmbIT 247+15 | 35,2+1,1
<0,05 <0,05 <0,05 <0,05 <0,05 <0,05
<0,05 <0,001
Jlaktup | ®oH 850+15 730+11 | 900+7 713+ 8 47,7+0,8 | 3467 | 327+£10
yIOIIue 63,1+4,7
P 'Komrp |980+29 |790+36 |980+12 |619+7 | 32,5419 | 379+17 | 30114 | 41,3+3,0
0JIb
OneiT | 480+14 390+15 | 1300+18 | 860+22 | 22,3+1,8 | 265+8 399+16 | 28,3+2,0
<0,001 |<0,001 |<0,001 |<0001 |<%001 | goo1r |<0001 | 4001

Pesynbratel uccneqoBaHui Moka3ann,uro npu OgokupoBaHuU [[A-BBIX perenTopoB 000UM

rpynnam >KMBOTHBIX OTMedanocsk cHukeHue ypoBHs JJA, CT u noBblieHne ypoBHS CEPOTOHHMHA B

KPOBH,

XOTS M3MEHEHMs JTHX IIoKazarejiaen Yy JIAKTUPYIOIIUX  KPBIC Ooiee BBIPAKCHO.

[TpumeuaTenbHO,iuHaMuKa u3MeHeHus ypoBHA CT u JIA  kak B runorangamyce,Tak U B KPOBU ObLITU

OJIHOHANPaBJIECHHOM,T.€. BO BCEM OpraHu3Me MepecTpoiika ux Metadonn3ma Oblia cxoaHol. O1HaKko

B IpoHecCC YCWJICHUA JIAKTallUW AUHAMHUKA M3MEHEHMI KaTeXOJIaMHUHOB M HHJOJAMHHOB KakK B

THUIIOTAJIaMyCC,TaK U B KPOBU OblIa p%HOHaHpaBHeHHOﬁ,T.C. BO BCCM OPraHU3Me UxX HCpCCTpOﬁKa ux

MeTadoIM3Ma OblIa CXOIHOH.
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CpaBHenue n3MeHeHusl cuHTe3a u cexkperuu [1PJI B aneHorunoduse u B KpoBU B TEUCHHUE IITUTENH
HOT'O BPEMEHHU T0CJIe BBEICHUE 1Iepy Kajla MO3BOJIMIIO BBISIBUTH CIEAYIOUINE 3aKOHOMEPHOCTH Y
JAKTHPYIOIINX U HEIAKTUPYIO HMIMX KUBOTHBIX. Pe3ynTaTsl uccie 10BaHUN MOKA3aJIM,uyTO MPU OJIOKHUPO
BaHUH J{A-BBIX pecernTo poB runoTaia Myca (TUIeprnpoJaKTHHEMUS) CABUTH YPOBHS THIIOTaJIaMU
yecknx MoHOaMHHOB M CT (Tabm.1) coderanuck ¢ yBenudueHnem cuHTe3a u cexpenuu [TPJI [1,2,6,7,8,
23 ] ,1.e. mpu O61okupoBanuu JlA-perentopoB npouxoauio yBeaudeHue cuatesa [IPJI B age Horumo
¢buse y aktupyromumx 1 Hemaktupyromux kpsic (<0,001) .CrexyeT OTMETHT,YTO 32 METHOE MTOBBIIIIE
HUE O0HAPYKEHO Y JTAKTUPY OMIMX KPbIC. AHATOTUYHBINA XapaKTep HOCAT HU3MEHEHUS B aKTUBHOCTHU
ITPJI B kpoBH (Tab1.2) .

PesynTatsl 6mokaas! JJA-penentopoB HepyKaaoM acCOLMUPYIOTCS CO CHIKEHUEM (YHKITUH B
anenorunoduze TTI. [lelicTBUUTENBHO, OTMEUAIOCH CHIDKEHHE conepkaans TTI B KpoBH y Helmak
Tupyromux Kpbic (67%; P< 0,001). OnHOBpEMEHHO Y JIaKTUPYIOIIMX )KMBOTHBIX 3HAYUTEIBHO

cHmkeH yposeHb TTI' B kpoBu.

Tabnuna 2. BausHue uepykainga Ha coJep>kaHue THpeouaHbIX TopMoHOoB u [IPJI B kpoBU U B

azieHoruno(use y JIaKTHPYIOMIMX U HENaKTUPYoIHX Kpbic (M+m)

ITokazarenu Anenorunodus
Kposb
I'pynnet TTT, Ty, T3, ITPJI, ITPJILME
JKUBOTHBIX HI/MJT MKT% HT /1T HI/M1
Henaktupy

2,83+0,5 19,6£2,1 0,41+0,02 2,3+0,07
OMKe KP. | Koutponb | ’ 2.6+2, ’ ’ 0,461+0,014

3,3+0,01
+ + + T,
O 0,95+0,07 | 31,4+2,3 1,2+0,09 0.588£0,021

<0,001 |<0,001 |<0001 |<0.001

<0,001
Jlaktupyro | ®onH 0,71£0,04 | 34,24+0,09 | 0,49+0,07
8005 (5 2,7+0,22 0,519+0,008
Kp. KonTpons | 0,98+0,01 24,6+0,8 | 1,24+0,06 3,2+0,29 0,625+0,001
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Ombir 0.6820.01 | 29.8+04 | 1.,52+0.04 |58+0.4 0.93120.002
<0001 |<0001 |<0001 |<9901 | .0o001

Bwmecre ¢ TeM y TaKTUPYIOIIUX KHUBOTHBIX HAOJIOIAaeTCs MEHEee BhIpakeHHOe cHrkenue TTT
B kpoBu (30%; P< 0,001). TIloBeimenue coxepxkanue I[IPJI B ameHorumodusze u B KpOBH
COTPOBAXJACTCS YCUIICHUEM TUPEOUIHBIX TOPMOHOB B KpoBH (Tabi. 2).Crneayer OTMETUTh, YTO Y
HEJAKTUPYIOUIMX JKUBOTHBIX OOHAPY>KEHO PE3KOE TIOBBIIMIEHNWE YPOBHS THPEOUIHBIX TOPMOHOB ,
ocobenHo T3 .Bmecte ¢ TeM ,uto ypoBeHb T4 B KpoBH yBenuuusaetcs Ha 60 %,P <0,001 , a ypoBeHb
T3 ma 190 %,P <0,001 ( Ta6u. 2). OTHOBPEMOHHO Yy 3TUX KUBOTHBIX COOTHOIIEHUE TUPEOUTHBIX
ropmoHoB (T3/Tu ) caBuramoch B CTOpOHY MpeodiaagaHus B KPOBH 00 Jiee aKTUBHOIO MeTabonuTa
(T3), aTO maeT ocHOBaHUS AJS MPEANONOKEHUs , UTO 00 ycu jenue Biusaue [IPJI Ha mporecch
neiionu poBanus T4 B IIMTOBUAHON jkene3e win nepudepun. OmHAKO, Y JTAKTUPYIOUIMX KPBIC
JIOCTOBEpHbIE U3MEHEHUsl B ypoBHE Tu Oosiee BbIpakeHO.Bmecte ¢ TeM cienyeT OTMETUTh, 4TO Y
HEJNAKTHPYIOUIMX ~ JKMBOTHBIX  OOHApy»X€HO  pe3Koe  TOBBIIICHHE YPOBHS  THUPEOUIHBIX
ropMOHOB,0c00eHHO T3. CrieZlyeT OTMETUTh, YTO HECMOTPS Ha OJHOHAIIPABIECHHYIO peak 1uio T4 u
T3 na JIA-epruueckuii Onokatop, oTHomieHue T3/Tu caBuraercss B CTOpoHY OO0jee aKTUBHOTO
MeTabouTa.

151 TONTHOTO MO3HAHMS LIEHTPAJTBHBIX  MEXaHM3MOB PETYJISLIUA TUPEOUJIHBIX TOPMOHOB HAMH
IIPOBO JWJIOCS KOPPEJSILMOHHBIN aHAIN3 U3yYaeMbIX OKa3aTeled. DTOT aHaIN3 NOKa3ajl HaJIM 4yue
B KPOBHM Y KM BOTHBIX MOJOXHUTENIbHON Koppemsuuu mexnay 13 m ITPJI(4=+0,92,P<0,001) wu
orpuniateibHoit —mMexay T3 u TTI'(u=-0,89, P<0,001).bputa Takke oOHapyXEHO OTpPHUIIATEIBHAS
koppemsus mexay TTI U TIPJI(u=-0,72, P<0,001) u mexny TTI u Tu (v=-0,62, P<0,001)
OOHapyXuUBaTCs BBICOKAs MOJOXHUTENbHAs KOp PeNslUOHHAs CBsi3b Mexay ypoBHem Tu u I[TPJI
(u=+0,86, P<0,001) wu orpumarensHas mexay JHA w T3, T ITPJI(v=-0,92, P<0,001;. v=-0,77,
P<0,001; v=-0,95, P<0,001).Hanpotus, mexay C u T3, Tu wu [IPJI u mmeercs moJio KUTEIbHAS
koppensius. A mexxay C u JIA U TTI oOHapyskeHa oTpuLiaTeabHas KOPPEsSIusl.

CoOBOKYMHOCTh MPUBEICHHBIX (JAKTOB MO3BOISET HaM MPUIUT K BIBOIY,uTo JIA oOKa3biBaeT
MHTHOUpYIollee NEeHCTBUE Ha MPOLIECChl CHHTE3a U CEKPELIMH TUPEOUTHBIX TopMOHOB .I1o 3Tomy npu
6nokupoBanue JIA-BbIX perienTopoB 3TO MHTHOupyrollee AeiicTBue JIA Ha IIUTOBUAHYIO KEle3y

ocnabnsercs.B mecre ¢ Tem,uro aeiicteue [TPJI Ha IUTOBHIHYIO kKele3y BO3MOXKHO KOCBEHHO,4epe3
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HA.A Ttaxxe ycunenue cekperuu [IPJI compoBak maercs ocnabimenuem TTID  dyHKIum
aneHorunodusza. YpoeHb TTI' cHmwxkaerca. IloaToMy 3HA4YMTENBHO BO3pacTacT ypPOBCHb
TUPEOUTHBIX TOPMOHOB B KpoBH. MTak, pe3ynTaThl HAIKUX HWCCIICIOBAHUA U 000OIICHUE JTaHHBIX
autepaetypsl [5,6,7,8,18] mo3BONSIOT 3aK JIFOYMTH,UTO TMPH yBEIHUUEHUH 3HoreHoro I1PJI
OsokupoBanueM JIA-epruueckux peuenTopoB, COOTHOUICHHE TUPEOUTHBIX TOPMOHOB CIIBUTAJIOCH B
CTOpOHY TpeoOiamanus B KpoBU OoJiee akTHBHOTO MeradonuTta (13),9TO maeT OCHOBaHUS IS
MPEAIONOKEeHUss o crumyaupyronieM BiausHuu [IPJI Ha mnpoueccel neionupoBanuss Tu B
NIUTOBUIHOW JKkene3e wim Ha mnepudepun JIHTEPECHO,9TO ST 3aKOHOMEPHOCTH OCOOCHHO
OTUETJINBO HAOIIOJAIOTCS Y HE JIAKTUPYIOMIUX >KUBOTHBIX. OUEBUIHO,YTO B MPOIECCE JaKTAIUU
YTUJIA3AIHS] TAPEOUIHBIX TOPMOHOB IMOBBIIICHA B OTJIHYHE OT HEJAKTUPYFoIero opranusma [ 18].

CrnemyeTr OTMETHUTB, YTO HECMOTPS Ha yBEJIIMYCHUE aOCOFOTHOTO COACPIKAHUS KOHIICHTPAIIUN
TUX TOPMOHOB Y JAKTUPYIOUIUX >KHUBOTHBIX, MPOILEHTHOE COOTHOIICHHE IO CPaBHEHUIO C
KOHTPOJIbHBIMU HENAKTUPYIOIIMMH KMBOTHBIMU BO3pacTaeT. Pe3ynbTaThl JaHHBIX MCCIEI0BAHUM
YKa3bl BalOT TaK)Ke,Ha TO,UTO HecMoTpsa Ha ycuienue [IPJI B mpouecce nakranum,ero BIMsSHUE Ha
IIMTO BUJHYIO JKele3y B 3TOT Mepuoj ciabee ,4eM HOp MallbHOM COCTOSIHUU OpPTraHu3Ma.JTo IO
BUJIUMOMY CBSI3aHO C TEM.YTO IIPH JIAKTalluu ocHOBHAs ¢yHKius [1PJI 3akiroyaercs BO BIHSIHAH Ha
CEKPETOPHYI0 JACATeNbHOCT MO JIOWHBIX [1,6,7].II0 aTOMy,ipr HOPMaIbHOM COCTOSIHHU
OpraHu3Ma,HeCMOTpPs Ha He3HAauuTenbHBIH ypoBHb [IPJI B mepudepuyeckoid  KpoBH MPUBOAHT K
MOBBIIICHUIO YPOBHSI TUPEOHIHBIX TOPMOHOB M HM3MEHSET UX COOTHOIICHHE B TepuepruecKoit
KPOBHU U 0OCOOCHHO ycHiIMBaeT npespainierre Tu B T3 ams mposiBieHnst MeTaboJInuecKol akTUBHOCTH
TUPEOUTHBIX TOPMOHOB[5,8]. OueBHIHO, MOBHINICHHBIH dHA0TeHH [IPJI MOXKET HEe TOJIBKO YCHITUTH
YpOBEHb TUPEOUIHBIX TOPMOHOB M M3MEHHUTh MX COOTHOIIEHUE B Mepudepudeckoil KpOBU,HO U
MPUBOJUTH K PAa3000IIEHUN PEryIsITOPHBIX MeXa HH3MOB MEXIy UIUTOBHJIHOM >Kene30i u
runoduzom [4,18].

Mexanusm nogasnenue aeiictuBus 61okatopoB JIA Ha BeicBoOOkaeHue TTIT rumoduzom He
SIBIISIETCS IOCTATOYHBIM SICHBIM [4,18]HO BO3MOXKHO 3TO JEHCTBUS OMOCPEAOBAHO Yepe3 OOPaHYIo
cBs3b ¢ T3,umm xe moxkeT ObITh uepe3 TPI'-cuctemsl,mockomnbko A yBenuuusaer TPI B
runoranamyce [4,18].

Pe3ynbpTatel TIPOBENEHHOTO WCCIEAOBAHUS YKAa3bIBAIOT,4TO (YHKIIMOHAJIbHAS aKTUBHOCTh
TUPEOTPOIOB aJIEHOTUNIO(PH3a U TUPEOLIUTOB MIUTOBUIHON KeJIe3bl BO3MOXKHO 3aBHCHT OT YPOBHS

srnioreHHoro [1PJI B kpoBu. DTO mpoucxoauT 6ioranaps u3MeHeHuto 0ananca MoHoBMHHOB U CT.
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COBOKYITHOCTb MPUBE/ICH HBIX (DAKTOB MO3BOIMIIA HaM NMPUKAIATH K 3aKarodeHuto uyto dddext [TPJI B
KOHTPOJIE CEKPELUH TUPEOUIHBIX TOPMOHOB OCYLIECTBISIETCS uepe3 u3MeHeHue s¢pdekra
peuentopoB mMoHoamuHoB [1,2, 7,8 ,22].Brisicienue pomu [IPJI u B3aMMOOTHOIICHHS €T0 C
MOHOAMUHaMH B KOHTPOJIE CUHTE3a U CEKPELIMM TUPEOUIAHBIX TOPMOHOB B HOPME U IIPH JIAKTALlUU
no3BoJsier oxapakrepuzoBaTh [IPJI kak oquH M3 100aBOUHBIX 3BE€HBEB B PETYJSATOPHBIX MEXaHHU3
Max CEKpeUuH THPEOMIHBIX TOPMOHOB.JTO HMEET Ba)XHOE 3HA4YCHHWE JUId pEIICHUs psnaa
NPaKTUYECKUX BOIIPOCOB opranusma [2,8.11].

Taxum 00pazom,oTydeHHbIE PE3yIbTaThl TO3BOJSIOT IPUATH K 3aKIIOUYEHUIO O TOM, YTO
yBenuuenue sHaoreHHoro [IPJI OmokupoBanem /[IA-eprudeckux peuenTopoB COOTHOILIEHHE
TUPEOUJIHBIX TOPMOHOB CJABMIaJIOCh B CTOPOHY Ipeo0bsajaHuss B KpOBM Oosiee aKTUBHOIO
merabonuta-T3.Ycunenuem cekpeuuu [IPJI  compoBakmaercs ocinabieHHeM THPEOTPOITHON
¢ynkuuu agenorunodusza. OyHKIMOHATBHOE COCTOS HHE THPEOTPOIOB TUMO(H3a U TUPEOIMTOB
LIUTOBUJIIHOM K€Je3bl BO3MOXKHO 3aBUCUT OT YpoBHA 3HAoreHHoro IIPJI B kpoBu. YBenudenue
sHporedHo ro IIPJI GnokupoBanuem J[A-epruuekux peLenTopoB, COOTHOIICHHE THPEOUIHBIX
TOPMOHOB C/BUTAJIOCh B CTOPOHY IpeoOiagaHus B KpOBH 0oJjiee aKTMBHOTO merabonurta —13,3T0
JlaeT OCHOBaHHUs Uil MPEANoNIOKEHUs O crumyiupyromeMm BiusHue [IPJI Ha mnponecchl
neilonupoBanus T4 B IIMTOBUAHOHN >kene3e Wiau Ha mnepudepun. YcuiieHuem cexkpeuun [1PJI
compoBax naercs ocnabnenueM TTI ¢pynkuuu anenHorunodusza. Bausaue [TPJI Ha muToBUAHYIO
JKeJle3 HEJIAKTUPYIOILEro OpraHu3Ma cuibHee, 4eM Jaktupytomero. Hecmorpst ycunenue [IPJI npu
JAKTallMU,er0 BIUSHUE HAa IIMTOBUIHYIO JKeJe3y HEIaKTHPYIOIIero OpraHu3Ma CHIIbHEE,YeM
naktupyromero.JIA oxa3plBaeT MHrHOUpYIOIee IEeWCTBUE HA CHUHTE3 U CEKPELUI0 THPEOUIHBIX
ropMoHOB. CyIlleecTBY€eT BBICOKAsl OTPHUILIATEIbHAS KOPPEIALN MEXY COAEpKaHUEM B KpoBU T3 H
TTT, uro yka3pIBaeT Ha BaKHYIO posib T3 B cucreMe oOpatHoii cBsi3u B peryisiuuu TTIN pynkuun
anenorunoguza.llokazano, 4To QyHKIMOHAIEHOE COCTOSHUE TUPETPOTIOUTOB aJIeHOTHIIOpU3a U
TUPEOLUTOB IIMTOBUIAHON >KeJIe3bl 3aBUCUT OT ypoBHA sHAoreHHoro IIPJI B kpoBu. IOtoT
OPOMCXOIUT OJaroaapst U3MEHEHHIO OajlaHca MOHOAMHHOB M COMAaTOCTAaTHHA.
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GIRIS. Son zamanlar kimya senayesinin siiratli inkisafi ilo olagedar olaraq straf miihitin kimyavi
cirklondiron maddalerin artmasi siiratlo davam edir . Ekologiyani ¢irklandiron maddslordon agir metal
larin xiisusi yeri vardir (1,2,4,14,18). Ekosistemin ¢irklondiricilori bu maddolori arasinda agir metal
birlagsmoalarindon qurgusun,cive,kadmium vo basqalar1 xiisusi diqqgat calb edir (1,2,6 ,10,14,21). Bu
birlosmalordan otraf alomdo daha genis yayilmisi qurqusundur (1,7,10 ). UST monitorinq vo nomenk
laturasina goro otraf miihiti ¢irklondiran on tohliikoli maddoslor agir metallardir (4) vo qurqusun10 kim yovi
element arasinda sohiyyoda tohliiko yaradan on genis yayilmisi mad do hesab edir (4). UST-1n son
hesabatlarinda gostarilir ki, indi xastaliklarin 25%-don ¢oxu ekoloji amillarin tasirindan yaranir (4). Elaca
do miioyyon edilmisdir ki,qurgusun insan vo heyvan organizmindo sinir,cinsiyyat,ifrazat vo gan dovrani
sistemlorino moanfi tasir gostarir (1,2, 7,17). Organizma adekvat olmayan miqdarda agir metallarin daxil
olmasi, orqanizma toksik tasir gostormokls yanasi, miixtalif funksional pozulmalarin-o ctimlodon da sinir
sistemini,hozm sisteminin ,ifrazat sisteminin,reproduktiv orqanlarin vo s. patologiyala rina sabab olur (1,2,
5,7,12,17,21). Son zamanlar otraf miihitin kaskin girklonmasinin toksik tasirin don endokrin
patologiyalarin tezliyi yiiksalmokds davam edir. Qalxanabanzar vazi bels tasirlora daha da ¢ox maruz
qalir (3,7,9,11,16,18). Organizmin immun faalliginin neyroendokrin tanziminds tireoid hormonlar vacib
rol oynayir ( 5,8,9,11,6,22). Lakin orqanizmin hipo- Vo hipertireoz vaziyyatinds agir metallarin tasirinin
immun statusda yaratdig1 doyisikliklor zoif aragdirtlmigdir(13,15) . Ona gors do bu istigams do

todqiqatlarin aparilmasi vacibdir.
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Bu tadqiqat isinin asas maqgsadi eksperimental yaradilmis hipo- va hipertireoz madellori fo nunda
qurgusun asetatin orqanizmin immunitetinin qeyri-spesfik amillarino vo dévr edon immuno komplekslars

(DIK) tasirini arasdirmaq olmusdur.

TODQIQATIN MATERIAL VO METODLARI . Eksperimentlori 250+10 q. kiitloys malik hor
iki cinsdon olan ag si¢ovullarda 7 qrupda aparilmisdir. Todqiqatda sigovullarin birinci qrupu intakt
vaziyyatinds olmus (nazars- kontrol), sigovullarin ikinci qrupna 21 giin arzinds hor giin olmaq sorti ilo per
os olaraq 5 mq/kq dozasinda tirazollun su-kraxmal suspenziyast ilo hipotireoz modeli (bu hipotireoz modeli
almaq iciin adekvat modeldir vo hamin yolla maddonin yeridilmasindo heyvan o6liimii qeyd edilmir)
yaradilmis, si¢ovullarin tigiincii qrupuna bu fonda 21 giin arzinds hor giindo 1 ml olmagq sorti ilo 0,4 %-li
(100 q. diri ¢okiya) qurgusun asetat mohlulu verilmis,sicovullarm dordiingii qrupuna L-tiroksinin («Berlin-
Xemi»,Almaniya ) 10 giin arzinds hor giin olmagq sorti ilo hor bir heyvana 100 mkr dozasinda totbiqi ilo
hipertireoz modeli yaradilmis (bu hipertireoz modelinin almasini adekvat tomin edir,maddani su suspenziyasi
soklinda per 0s totbiq edilmisdir), si¢ovullarin besinci qrupuna bu fonda 21 giin arzinds har giinde 1 ml
olmaq sorti ilo 0,4 %-1i (100 q. diri ¢okiys) qurgusun asetat mohlulu verilmisdir. Sigovullarin altinc1 vo
yeddinci qruplart haor iki modelin tatbigindon sonra sorbast buraxilmigdir (heg bir tasiro moruz qalmamas).
Kontrol grup sigovullara analoji miqdarda fizioloji mohlul verilmisdir.Biitiin qruplarda ( kontrol,tirazol, L-
tiroksin vo qurgusun asetat mohlulu vasitosi ilo yaradilmis eksperimental modellards) komplementin faalligi,
lizosimin vo dovredon immun komplekslorin foalligimin doyismo dinamikasina tosirini aragdirmaq giin
modelin gedisinin 7-Ci,14-cii vo 21-ci giinlorindan sonra vo eloca do eksperimental yaradimigs modeldon
kegon 7,14 vo 21 giin sonra 6yrandiyimiz immun markerlorin doyismosinin dinamikasini izlomok ii¢iin sohor
saatlarinda har qrupdan dinamik olaraq bir ne¢o sigovul miiasir tovsiyalor asasinda dekapitasiya edilmisdir.
Qanda Oyranilon immun markerlorin ~ faalligin1 gobul olunmus metodlarin komoyi ilo toyin edilmisdir
Alinmis rogom gostaricilori statistik olarag Microsoft EXCEL elektron cadvalinds tohlil edilmisdir. Qruplar

arasi forglorin etibarliliq amsali Figer-Styudent codvali tizra toyin edilmisdir .
TODQIQATDAN ALINAN NOTICOLOR VO ONUN TOHLILI

Bizim apardigimiz todqiqatlarin naticasindo miioyyon edilmisdir ki, eksperimental yaradilmis hipo —vo
hipertireoz modeli soraitinds orqanizmin tireoid statusunda yaranan ¢atigsmazliq fonunda immunitetin qeyri-
spesifik amillori vo dévredon immun komplekslor  doyisir. Belo Ki, tirazolun tatbigindan sonra
komplementin qandaki foallig1 yiiksolir . Bu ganunauygunluqlarin oksi DIiK faalliginda miisahids edilir.Bu
markerin qandaki foallig1 tocriibenin giinlorine miivafiq olaraq  zoifloyir .Eksperimental yaradilmisg
hipotireoz modelinin davam etmo miiddati uzandiqca dévredon immin komplekslarin foalligi daha koskin

zoifloyir. Biitiin bulara miivafiq dayisikliklor lizosimin gandaki faalliginda da miisahids edilir. Bels ki,
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tirazolun totbigindon  sonra lizosimin gandaki foalligi  zoifloyir. Eksperimental yaradilmis hipotireoz
modeli soraitinds hipotireoid vaziyyati asason iyrimi bir giin sonra yarandi.Bels ki, ag sicovullarin xarici
gorniisii,onlarin davranisinin xarakteri doyismisdir:Hipodinamikada toraqqi qeyd edilir,tiiklorindoki ortiik
alopesiya soklinds doyismis vo ¢oki artmisdir,tirazolla 3 haftalik hipoterioz modelinds 100 q. badon kiitlasi
9.4 +2 q. artmusdir.Belo kliniki simptomokompleksin yaranmasmin bas vermoasi digor miialliflorin
naticalarina uygdundur vo hipotireozun giiclonmasini xarakterizo edir . Goriindiiyli kimi eksperimental
yaradilmig hipotireoz modeli goraitindo immunitetin geyri-spesifik amillori vo dévredan immun komplekslor
miixtalif xarakterli doyisir.

Xisusi geyd etmok lazimdir ki,hipertircoz modeli fonunda L-tiroksinlo hipertireoid vaziyyati asason
on giin sonra yarandi.Bels ki,sicovullarin tiikii tokiilmoys basladi,badan ¢okisini itirdi, tireoid hormonlarin
saviyyasi yiiksaldi,horakatlori doyisdi.Har giin L-tiroksinin yeridilmasi sigovullarin badan ¢akisinin 15%-nin
itirilmasina sabab oldu.

Eksperimental yaradilmis hipertireoz modeli soraitinds orqanizmin tireoid statusunda bas vermis
dayisikliklor fonunda immunitetin geyri-spesifik amillari vo dovredon immun komplekslar kaskin doyisir.
Belo ki, L-tiroksinin totbigindon sonra komplementin qandaki faallig1 yiiksalir. Analoji qganunauygun luq
dovredon immin komplekslarin ds foalliqinda da miisahids edilir.Bu markerin qandaki faallig: tacriibanin
giinlorino miivafiq olaraq  yiiksoklir . Biitiin bularin oksins olaraq lizosimin qandaki foallig1 iki fazali
dayisir.Belo ki, L-tiroksinin tatbigindon 5 giin sonra lizosimin qandaki faalligi  zoifloyir. Lakin tocriibonin
sonraki giinlori L-tiroksinin tatbiginds bu foalliq yiiksalir .

Aparilan tadgigatlardan molum olur ki, qurgusun asetat mohlulunu  gabul etmis heyvanlar immun
markerlora eyni doracali vo eyni istigamotli foalliq gostarmir. Eksperimental todqiqatlarin naticasi gostorir
ki, qurgusun asetat mohlulunun totbiqinin yeddinci giinii komplementin, lizosimin vo dévredon immun
komplekslorin gqandaki foalliginda darin konarlasmalar miisahidos edilir.Belo ki, tadgiqatlarin yeddinci giinii

komplementin gandaki faallig1 nozarat grupu ila miigayisads 22%,P<0,001 artmisdir (sok.1).

%
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Sokil 1. Qurgusun asetatin tasirindon ganda komplementin, DIK va lizosimin foalliginin doyismo
dinamikas1 (%-12)

Qurgusun asetat mohlulunun tatbiqinin sonraki giinlori do onun gandaki foallig1 yiiksok olaraq qalmis
Vo sonraki giinlor nozarot qrupundan miivafiq olaraq 18-21% ,P<0,001 yiiksokdir (sok.1). Homin qrup
heyvanlarda dovredon immin komplekslorin  faalliqinda daha kaskin yiiksalmo miisahids edilir. Bels ki,
qurgusun asetat moahlulunun tatbigindon sonraki giinlor dévredon immin komplekslorin foalliqgindaki
yiiksalma nozarat qrupundan miivafiq olaraq 90%,P<0,001, 59% ,P<0,001 va 45% ,P<0,001 toskil etmisdir
(sok1). Biitiin bularin oksino olaraq qurgusun asetat mahlulunun tstbigindon sonra nozarst grupuna nisbaton
lizosimin qandaki foallig1 koskin olarag zoifloyir. Onun gandaki faalliginin zaiflomasi tocriiba giinlaring
miivafiq olaraq 28% ,P<0,001 , 38% ,P<0,001 vo 51% ,P<0,001 toskil etmisdir (sok.1). Qurgusun asetat
mohlulunun uzun miiddat totbiqi lizosimin gandaki foalligint getdikco zoiflodir. Eloco do sokil 1-don
goriindiiyli kimi qurgusun nitrat mohlulunun uzun miiddot totbigindon dévredon immin komplekslarin
foalliginin oksins olaraq lizosimin qandaki foalligr getdikca zaifloyir va tacriibanin sonunda baslangic giinla
miiqayisads iki dofays yaxin az olur. Digor torafdon alinan naticalorin analizi gostorir ki, qurgusun asetat
mohlulunun uzun middst totbigindon immunitetin qeyri-spesifik gostoricilori miixtalif xarakterli

doyisiklikloro ugrayir.
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Sokil 2. Tirazolun tatbigi  fonunda qurgusun asetat tatbiginin ganda komplementin , DIK va lizosimin

foalliginin doyismo dinamikasi (%-19)

Aparilan todqiqatlarin naticasinde miioyyon edilmisdir ki, eksperimental yaradilmis hipotireoz modeli
soraitindon sonra orqanizmin tireoid statusunda bas vermis doyisikliklor fonunda qurgusun asetat
mohlulunun tatbigindan naticasinds immunitetin geyri-spesifik amillori vo dovredan immun kompleks lorin
foalliglart daha dorin miixtolif xarakterli doyisikliklors ugrayir. Hipotreoz modeli fonunda qurgusun nitrat
mohlulunun tatbigindan sonraki 21 giin arzinds har -3 markerin- komplementin, lizosimin vo dévredan
immun komplekslorin gqandaki faallig1 6zlorino moxsus xarakterds dayisir vo onlarin foalliginda bas vermis
dayisikliklords normallasma miisahids edilmir (sok.2)

Aparilan todgiqatlarin naticasinin analizi gostorir Ki,qalxanabanzar vozin funksional falliginin
catigmazligl zamani orqanizmin tireoid statusundaki konarlagmalar biitiin tocriiba arzinds davam etmisdir.
Organizmds immunitetin geyri-spesifik amillori  vo dovredon immun komplekslor miixtolif xarakterli
doyisir. Biitiin bunlarla yanas1 qurgusun asetat mahlulunun toklikds totbiqi zaman1 da analoji doyisikliklor
bas verir. Belo ki, organizmin tireoid statusundaki konarlagmalar davam etmisdir. Qurgusun asetat
mohlulunun tatbiqinin biitiin giinlari arzinds komplementin, lizosimin va dévredon immun komplekslarin

qandaki faalliginda da darin konarlagmalar miisahids edilir. Eloca do hipertireoz modenli fonunda qurgusun
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asetat moahlulunun tatbiqi arafasinds vo bu kompleks modelin dayandirilmasinda sonraki 21 giin orzinds
hor 3 markerin- komplementin, lizosimin vo dévredon immun komplekslorin gandaki foalligi

ozlarina moxsus xarakterds doyisir vo onlarin foalliginda bas vermis doyisikliklords normallagsma miisahido
edilmir.

Eksperimental yaradilmis hipotircoz modeli soraitinds immunitetin geyri-spesifik amillori vo dovredan
immun komplekslor miixtolif xarakterli doyisir.Hipotireoz modelinds orqanizmin tireoid statusunda bag
veron doyisikliklor fonunda qurgusun asetatin totbiqi soraitinds Vo ondan sonraki dovr orzindo do
organizmin tireoid statusunun  vo immun foalliginin gostoricilorinin daha da dorin pozulmalart ils
saciyyalanir. Qalxanabanzar vazin funksional vaziyyatinin zsiflomasi fonunda qurgusun nitratin totbigin
don vo ondan sonraki dévrds immun sistemnda kaskin patologiyalar bas verir. Ona gora do otraf miihitin
geyri-alverisli ekoloji amillarindon olan agir metallarla ¢irklonmis orazilorinds hipotireoza moaruz qalmis
insanlarda bu patologiyalara maruz qalmis insanlarda onun korreksiya yollarmin islonmasi  vacibdir.

Aparilan todgiqatlarin naticasinds miioyyan edilmisdir ki, eksperimental yaradilmis hipertireoz modeli
soraitindon sonra orqanizmin tireoid statusunda bas vermis doyisikliklor fonunda qurgusun asetat
mohlulunun  totbigi naticasinds immunitetin geyri-spesifik amillori  vo dovredon immun komplekslor
miixtolif xarakterli doyisir.Bels ki, sokil 2-don goriindiiyl kimi , todqigatlarin yeddinei giinii komplementin
gandaki faallig1 nazaret qrupu ilo miiqayisadoa 22%,P<0,001 artmisdir (s0k.3). Qurgusun asetat mohlulunun
totbiginin sonraki giinlori do onun qandaki faallig1 koskin olaraq azalmis va sonraki giinlar nazarat qrupundan
miivafiq olaraq 34-41% ,P<0,001 asagidir (sok.3). Hipertireoz modeli soraitindon sonra organizmin tireoid
statusunda bas vermis doyisikliklor fonunda qurgusun asetat mohlulunun tatbigi naticosinds  hamin grup
heyvanlarda dovredon immin komplekslorin  faalliqinda daha koskin yiiksalmo miisahido edilir. Belo ki,bu

fonda qurgusun nitrat mohlulunun tatbigindan sonraki giinlor dévredan
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Sokil 3. L-tiroksin - fonunda qurgusun asetat totbiginin ganda komplementin , DIK va lizosimin faalliginin

doyismo dinamikasi (%-10)

immin komplekslorin  foalligindaki yiiksalma nazarst qrupundan miivafiq olaraq 184%,P<0,001, 166%
,P<0,001 vo 145% ,P<0,001 toskil etmisdir (sok.3). Sokil 3-don goriindiiyii kimi dévredon immin komp
lekslorin  foallig1 getdikca yiiksalir va tacriibonin sonunda baglangic giinlo miiqayisads xeyli yiiksok olur.
Xisusi geyd etmok lazimdir kihipertireoz modeli fonunda qurgusun asetat mohlulunun totbiqi
naticasinds biitiin eksperiment arzinds lizosimin gandaki foaallig1 kaskin olaraq zsifloyir. Onun gandaki
foalliginin zaiflomasi tocriiboa giinlarine miivafiq olaraq 21% ,P<0,001 , 26% ,P<0,001 vo 38% ,P<0,001
toskil etmisdir (sok.3). Hipertircoz modeli fonunda qurgusun asetat mohlulunun uzun miiddst totbiqi
lizosimin gandaki faalligini getdikca zaifladir.
Eksperimental yaradilmis hipertireoz modeli saraitinds immuni tetin geyri-spesifik amillori vo dovredan
immun komplekslor miixtalif xarakterli doyisir.Hipertireoz modelindo orqanizmin tireoid statusunda bas
veran dayisikliklor fonunda qurgusun nitratin tatbiqi soraitinds vo ondan sonraki dovr arzinds do organizmin

tireoid statusunun va immun faalliginin gostaricilorinin daha da dorin pozulmalari ilo saciyyalanir.
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Aparilan todqigatlarin noticasinin analizi gostorir Ki,qalxanabonzar vozin funksional falligi zamani
orqanizmin tireoid statusundaki konarlagsmalar biitiin tocriiba orzindo davam etmisdir. Organizmda
immunitetin geyri-spesifik amillori vo dovredon immun komplekslor miixtolif xarakterli doyisir. Biitiin
bunlarla yanasi qurgusun asetat mohlulunun toklikds totbiqi zamani da analoji doyisikliklor bas verir. Belo
ki,orqanizmin tireoid statusundaki konarlasmalar davam etmisdir. Qurgusun asetatmohlulunun tatbiginin
biitiin giinlori arzinde komplementin, lizosimin vo dovredon immun komplekslorin gandaki faalliginda da
dorin konarlagmalar miisahids edilir. Eloco do hipertireoz modeli fonunda qurgusun asetat mohlulunun
totbiqi arafasinds vo bu kompleks modelin dayandirilmasindan sonraki 21 giin arzin do hor 3 markerin-
komplementin, lizosimin va dovredon immun komplekslorin gandaki faalligi 6zl rina maxsus xarakterds
dayisir vo onlarin faalliginda bas vermis doyisikliklordo normallagsma miisahidos edilmir.

Beloliklo, galxanabonzor vozin funksional voziyyatinin zaiflomosi vo foalligi fonunda qurgusun
asetatin totbigi orzinds vo ondan sonraki dévr arzinds immunitetin geyri-spesfik amillorinds vao dovr edan
immun komplekslorda  normadan konarlagmalar bas verir. Qurgusun asetatin tatbiqindon sonraki dovr
arzinds immun statusda boarpa prosesi getmir. Ona gora do otraf miihitin geyri-alverisli ekoloji amillarindon
olan agir metallarla ¢irklonmis orazilorinds hipertireoza moruz qalmis insanlarda bu patologiyanin
miialicasinin korreksiya yollariin iglonmasine kompleks yanasmalar vacibdir.

Agar sozlor: Hipo- va hipertireoz,,agir metal, tireoid status, immun sistem,
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