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Do¢ Dr. Mehmet KAYA

Dicle Universitesi

Prof Dr. Biilent KURTiSOGLU

Ardahan Universitesi
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Erciyes Universitesi

Dr. Gulsat SUGAYEVA
Dosmukhamedov Atyrau Devlet

Universitesi

Dog¢. Dr. Yeliz KINDAP TEPE
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KONGRE PROGRAMI
NOT:

e Sunum Siiresi Her Bildiri icin 15 Dakikadur.
¢ Sunumlar skype iizerinden ve power point ile anlatilacaktir. Her oturum i¢in SKYPE gurubu olusturulacaktir. Sunum yapan katilimci ekranin
diger katihmcilar ile paylasacaktir.

e (skype ile aradigimizda asagida sag kosede iki tane ustiiste kareden ekrani paylastan yapilacaktir.)

ANADOLU KONGRELERI
4. ULUSLARARASI SOSYAL BIiLIMLER KONGRESI
4. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
25- 26 TEMMUZ 2020 - DiYARBAKIR

26 TEMMUZ 2020
UBAK 1 UBAK 2 UBAK 3
OTURUM 1 OTURUM 1 OTURUM 1
10:00-11:30 ....11:45 - 13:00 10:00-11:30....11:45 —13:00 10:00-11:30....11:45 —13:00
OTURUM BASKANI: DOC. DR. MUSA OTURUM BASKANI: PROF. DR. ERGUN OTURUM BASKANI: DOC. HAYRI
AYGUL KOCA BAYTAN OZMEN
DR. M. CAGRI PEHLIVANOGLU F.U.E.D. PROF. MAHIR® HUSEYNOVA DOC.HAYRI BAYTAN OZMEN

Teknolojik Issizlik Endisesi Olceginin Gelecek
Arastirmalarda Kullanilmasi I¢in Model Onerileri

Deprem Yer Hareketi Zemin Biiyiitme

Bozi Orazi Terminlari Vo Onlarin Tiirkcelere e . .
Faktoriiniin Basit Denklemlerle Tahmini

Qarsihigh inteqrasiyas:

DOC. DR. MUSA AYGUL KEMAL TEKE H. ERSEN BALCIOGLU

HAYRI BAYTAN OZMEN
Yabana Sirketlerin Tiirkiye’de Sube A¢malari Sofizm, Birey Ve Demokrasi iliskisi

’ Kat1 Atiklardan Elde Edilen Kompozit

Malzemelerin Termal Ozelliklerinin incelenmesi
DOC. DR. MUSA AYGUL DR. OGR. UYESI, ALI COBAN DOC. DR. UFUK AYDIN
Sirketin idare Merkezinin Tiirkiye’ye Ya Da Siinni Tasavvuf Geleneginde Ashab-I Dogu Karadenizde Sismik Hizlarin Yanal
Tiirkiye Digma Nakli Suffe’den Bir Portre: Selman-1I Farisi Heterojenitesi




DR. OGR. UYESI FATIH OZTOP

Osmanh Piyangolarinin Karakteri

DR. OGR. UYESI MESUT DUZCE

Muhafazakar Bir Perspektiften Toplumsal Degisme
Ve Din (Peyami Safa Ornegi)

HUSEYIN ADEMGIL

Fotonik Kristal Elyaf Tabanh Cift Analit
Algilayic1 Modellerinde Kivrilma Etkisi

ASST. PROF. ERKAM TEMIR

Gerontocracy vs. Generation Z: Communication
Paradox Of Politics In Turkey

DR. RECEP BULENT SENSES

IL Diinya Savasi Oncesinde Tiirk Siyasetinde
Degisen Dengeler (1938-1939)

OGR. GOR. DR. MURAT SIRIN

Effect Of Natural Perlite Mineral Additive On
Radiation Shielding Efficiency Of DI-Lithium

Tetraborate And Lithium Metaborate Blended
Glasses

SELBI TAGANOVA

Ortadogu’da isimsizlik: Afganistan’da Kadmnlarin
Hayat Miicadelesi

DR. RECEP BULENT SENSES

Tiirkiye’de II. Diinya Savasr’mmn ilk Yillarinda
Ordu Mevcudunun Artmasinin Sivil-Asker
Iliskilerine Olumsuz Etkileri (1939-1942)

ARS.GOR.DR. ONUR KILIC

Geleneksel Yap1 Tekniklerinin
Siirdiiriilebilirlik A¢isindan
Degerlendirilmesi

SELBI TAGANOVA

Tiirkiye-Rusya Arasindaki Sosyal Ve Politik
iliskiler Baglaminda Tiirk-Rus Karma Evlilikleri

AYNURS SLIiYEVA

Agdamin “Kitabi-Dado Qorqud” Eposu il
Baglanan Bazi Etnotoponimlari

ARS.GOR.DR. ONUR KILIC

Ofis Tasariminda Hafif Boliicii
Elemanlarin Fonksiyonel Mekan
Kurgusuna Etkileri

HARUN KAPTANER

Bolgesel Kalkinma Ajanslarinda Sosyal
Kalkinmanin Yeri

AFERIM SEYIDOVA

Seyid 9zim Sirvani Yaradicih@mmin Orta Moaktabda
Tadrisi

ASSIST. PROF. DR. MURAT KADIR
YESILYURT

PHD STUDENT, ABDULVAHAP
CAKMAK

DR. MURAT KAPUSUZ

The Influences Of Spark Timing And
Engine Speed Variation On The
Performance And Exhaust Emissions Of A
Spark-Ignition Engine Fueled With
Gasoline And Methanol/Gasoline Blend

HARUN KAPTANER

F.U.F.D., OLIYEVAXOSBOXT

Cingiz Aytmatovun “Doaniz Kanariyla Qagan
Alabas” Osarinin Usaq 9dabiyyatinda Rolu

FULYA ESRA CIMILLI CATIR




Bolgesel Kalkinmada Yonetisim Uygulamasi:
Kalkinma Kurullari

Al/ZnO/n-InP Heteroeklem Yapisinin
Elektrik Ve Elektronik Ozelliklerinin
Belirlenmesi

OGR. GOR. OMER FARUK ASLAN

6102 Sayih Tiirk Ticaret Kanunu’na Goére
Acentelerin Hak ve Yiikiimliiliikleri

PROF. DR. ERGUN KOCA
PROF. DR. AYSEN KOCA

Kibnis Tiirk Agizlarinda Kadin Kavramyla flgili
Sozvarhg:

YASAR KAHRAMAN
MUHAMMED OMER IBIS

Effect Of Layer Structure On Ballistic
Protection For High Hardness Ais1 4340
Steel

OGR. GOR. OMER FARUK ASLAN

Cocuk Isgiiciiniin Hukuki Durumu ve Genel
Degerlendirme

PROF. DR. ERGUN KOCA
PROF. DR. AYSEN KOCA

Kirgiz Tiirkcesi Sézvarhgi: Boz Uy (Boz Ev, Yurt,
Cadir) Kiiltiirii Ve Kavram Alani

MUSTAFA DEDEOGLU
DERYA BULUTDAG

Yerli Glutensiz Makarna Uretimi

IREM AKPINAR OLGUN

Tiirkiye’de Kadinin Sosyal Statiisiiniin Sivil

Toplum Kuruluslar1 Baglaminda incelenmesi:

Kadem Ornegi

Cagnroea Jamesan ATHTXaHOEHA

KazakcrangareiTapnxs -Magenn Mypanapisis
Typuamai JamerTyra Ocepi

UBAK 1

UBAK2

UBAK 3

OTURUM 2
14:00 — 15:30----- 15:45 -17:00

OTURUM BASKANTI: P.U.F.D., BALAYEVA
GULARD

OTURUM 2
14:00 — 15:30----- 15:45 -17:00

OTURUM BASKANI: DR. LEMAN KUZU

OTURUM 2
14:00 — 15:30----- 15:45 -17:00

OTURUM BASKANI: DOC. DR. DENiZ
CANKAYA

DR. AZIZA SYZDYKOVA

Kazakistan’da Ihracat Cesitliliginin
Degerlendirilmesi

DR. OGR. UYESI DIDEM DOGER
SERHAT ATALAY

Cok Seslendirilmis Popiiler Miizik Eserleriyle
Yiiriitiilen Orkestra Derslerinin Basari
Motivasyonu Ve Calgi Calisma Tutumu Uzerindeki
EtkKisi

DOC. DR. DENIZ CANKAYA

Merkezi Bir Egitim Ve Arastirma
Hastanesindeki Radius Distal U¢ Kiriklarinin
Secili Ozelliklere Gore Epidemiyolojisi

DOC. DR. MELEK AKDOGAN GEDIK

Cevreye Duyarh Biitceleme Sistemi

ARS.GOR. NIHAN CELIK

Yeni Medyada Cocuklara Yonelik Reklamlar:
Youtube Cocuk Kanallar1 Uzerine Bir Arastirma

SERDAR YILMAZ,MD
ASSOC.PROF. DENiZ CANKAYA
ASSOC. PROFESSOR DILEK KARAKUS




Impact Of Accompanying Ulnar Styloid
Fracture On The Treatment Of Distal Radius
Fracture: A Study Of Isokinetic Testing

DR. FiLiZ MUTLU YILDIRIM

Covid-19 Pandemisinin Tiiketici Giiven Endeksi
Uzerine Etkisi: Tiirkiye-OECD Ulkeleri
Karsilastirmah Analizi

DR. LECTURER NURAY KARAMAN

Intersectional Perspectives On Social Media And
Body Image Conformity

DR. OGR. UYESI SAADET BELHAN
DOC. DR. SERKAN YILDIRIM

DOC. DR. ABDULLAH KARASU
DR. OGR. UYESI AHMET UFUK
KOMUROGLU

DR. OGR. UYESI UGUR OZDEK

Sicanlarda Deneysel Testikiiler iskemi /
Reperfiizyon Hasarinda Chrysin
Uygulamasimin TNF — a Ve interlokinler
Uzerindeki Etkisi

DR. FILiZ MUTLU YILDIRIM

Is Yapma Giiveni Endeksi’nin Covid-19
Oncesi ve Sonras1 Déonemlerinde
Degerlendirilmesi: Tiirkiye Uygulamasi

DR. LECTURER NURAY KARAMAN

Analyzing A Conceptual Conflict Of Feminism
And Religion

DR. FIZYOTERAPIST DINCER CURE

Podological Approach To Preventing
Diabetic Foot Ulcers In Turkey

DR. SULEYMAN YURTKURAN

Tiirkiye’de Ekolojik Ayak izinde Meydana Gelen
Soklar Gegici Mi Kalict Mi?

MUHAMMET EMIN SOZKESEN

Sosyal Medya Sitelerinin, Kullanicilarina
Kisisellestirlmis Reklamlar Sunma Siirecinin
Siiperpanoptikon Gozetim Baglaminda
Degerlendirilmesi: Facebook Veri ilkesi
Uzerine Bir inceleme

TAMER TASDEMIR
TUGBA KOSAR

Nekrotik Pulpal immatiir Daimi Dislerin
Rejeneratif Endodontik Tedavisi: ki Olgu
Sunumu

CANSU SANCAK
DR. OGR. UYESI, AL YIGIT KUTLUCA

Ebeveyn Ve Okul Oncesi Ogretmenlerinin
Degerler Egitimine Iliskin
Kavramsallastirmalarinin incelenmesi

DR. OGR. UYESI BURCAK BALAMBER

Charles Phihipon’un Benzerlik Argiimam
Uzerine Bir Arastirma

DR. OGR. UYESI MURAT OKUTUCU

Anizometropik Ambliyopi Olgularinda
Okiiler Yiiksek Sirali Aberasyonlarin
Degerlendirilmesi

P.U.F.D., BALAYEVA GULAR®D

Azarbaycan Respublikasinda Fasilasiz
Pedaqoji Tahsil Va Miisllim Hazirhg

DOKTORA OGRENCIiSi EMRE AKSOY
DR. OGR. UYESI LEVENT GORUN

Futbol Taraftar1 Fanatiklik Seviyelerinin
Egitim Diizeylerine Gore Karsilastirilmasi
(Diizce Spor Ornegi)

ERKAN DUZ
KAMIL SAGLAM

Yeni Dogan Bir Buzagida Epileptik
Nobetlerin Diazepam Ve Karbamezapin Ile
Sagaltimi
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DR. OGR. UYESI NECLA YASDIMAN BULENT DURAN ERKAN DUZ
DEMIRDOVEN ONUR AKGUN BERNA ERSOZ

ihlas Suresinin Kavram ve i’rab Acisindan Tahlili

DR. MUSTAFA OZGENEL
SEBNEM YAZICI

Marmara Cevik Liderlik Ol¢eginin Gelistirilmesi:
Gecerlik Ve Giivenirlik Calismasi

Tenis Sporuna Yeni Baslayan Sporcularin
Tenise Baslama Nedenleri Ve Beklentileri,
istanbul ili Ornegi

KAMIL SAGLAM

Evcil Hayvanlarda Resusitasyon

MARVAN EAMAL

Urban Environment As A Part Of Social
Environment

ERDAL BAL

Spor Yoneticiligi Ogrencilerinin Es Secme
Kriterlerinin incelenmesi

ERDEM EDIPOGLU

Kompleks Asetabuler Defektlerde
Asetabuler Antiprotruzyo Kafes
Uygulamalari: Orta Donem Sonuclarimiz

TUGBA ULUCAN KURT

Ortaokul Ogrencilerinin Yabanci Dil Ogrenilmesine
Yonelik Kaygilarinin Ve Oz-Yeterliliklerinin
incelenmesi

DR. OGR UYESI CENAB TURKERI

Tiirkiye’deki Yiiksekégretim Kurumlarinda
Karate Bransinda Yapilan Lisansiistii Tezlerin
Icerik Analizi Yontemi Ile Incelenmesi

METIN CALISKAN

The Role Of The WNT Signaling Pathway
In Celiac Disease
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DOSENT iISMAYILOV YUSIF BAYRAM
OGLU

COFBROVA QUMRU KAMIL QIZI
SOLIMLI TOHMIN® AZOR QIZI

DOS. ISMAYILOVA AFTAB TOFIK QIZI
DOSENT RUSTOMOVA TUKAZBAN
VAQIF QIZI

HUMBSTOVA GULSBATIN VAQIF QIZI
BIOLOGIYA UZRS FOLSOFS DOKTORU
HUSEYNOVA ELNARS COBRAYIL QIZI

Toksiki Stresin Monoaminergik Sistems,
Hormonal Faalhga Va Orqanizmin Immun
Statusuna Tasiri

GUNCE YILDIZ
PROF. DR. SADIK OZCELIK

Bireysel Calgis1 Uflemeli Olan Miizik
Ogretmenlerinin Miizik Derslerinde Calgilarini
Kullanim Durumulan

DOC. ASIM KURSAD TERCI

Devlet Sanatcis1 Rusen Giines’in Ardindan;
Sanati, Hayata Bakisi, Kisiligi Ve Eserleri

DOSENT RUSTOMOVA TUKAZBAN
VAQIF QIZI

BIOLOGIYA UZRS FOLSOFS DOKTORU
HUSEYNOVA ELNARS COBRAYIL QIZI
COFOROVA QUMRU KAMIL QIZI
SOLIMLI TOHMIN® AZOR QIZI
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DOSENT ISMAYILOV YUSIF BAYRAM
OGLU

21 Yash Ganclarin Temperamentindan
Asih Olaraq Bas Beynin Tapa Vo Onsa
Payinda Eeq —Nin Tezliyino Emosional
Garginliyin Tasiri

Dr. Ogr. Uyesi ALi ISKENDER

Universite Ogrencilerinin Yasam Doyumlar
Ile Okul- Bos Zaman Catisma Diizeyleri
Arasindaki Iliskinin Belirlenmesi
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SANAT VE TASARIM FAROLTESI

“ANADOLU’DA CAGDAS SANAT”
25-26 TEMMUZ 2020- DIYARBAKIR

SERGILENECEK ESERLER
ESER ADI SANATCI KURUM
KADIN EMINE KOCA Ankara Hac1 Bayram Veli Universitesi
BAHAR FATMA KOC Ankara Hact Bayram Veli Universitesi
NATURMORT YUSUF TOLGA UNKER Maltepe Universitesi
ILHAM PERISI FIKRIYE KESTI UNKER
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5 BELLEGIN izDUSUMU SEYIT MEHMET BUCUKOGLU | Maltepe Universitesi
6 SONLU SONSUZLUK NERMIN OZCAN OZER Marmara Universitesi
7 ISiMSiz DERYA SAHIN Inénii Universitesi
8 MEKTUP AYCA YILMAZ Anadolu Universitesi
9 PALYACO UMIT OZKANLI Bitlis Eren Universitesi
10 CAM KAFES ORHAN LABOC Bitlis Eren Universitesi
11 BASLANGIC II: VERSIYON II BARIS AYDIN Dicle Universitesi
12 GECMISIN iZINDE DILEK DEMIR Siileyman Demirel Universitesi
13 RUYA TARLASI PELIN DEMIRTAS DIKMEN DEU
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14 FORM VE ZORUNLULUK - D3 | MEHMET REMZi DEMIREL Dicle Universitesi
15 ISiMSiz SEVGI YASA Dicle Universitesi
16 YESIL TOMURCUK LAR KHORRAM MANAFIDIZAJI Anadolu Universitesi
Tebriz Islami Sanatlar Universitesi
17 URARTU 1 ELCIN TELLI Igdir Universitesi
18 BiR DAMLA EBRU BIR DAMLA | HALDUN SEKERCI Dumlupmar Universitesi
GUMUS
19 LABIRENT 1 BURCAK BALAMBER Balikesir Universitesi
LABIRENT 2 BURCAK BALAMBER Balikesir Universitesi
20 DUNDEN BUGUNE RUMILERIN | OMUR UCAR Atatiirk Universitesi
ELLERE iZ DUSUMU
DUNDEN BUGUNE BITKISEL OMUR UCAR Atatiirk Universitesi
MOTIFLERIN ELLERE iZ
DUSUMU
21 AMULET HAMIDE TUBA KIZILKAYA Nigde Omer Halisdemir Universitesi
22 KADIN - ERKEK AMANEH MANAFIDIZAJI Anadolu Universitesi
DOGADAN AMANEH MANAFIDIZAJT Tebriz Islami Sanatlar Universitesi
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UBAK ULUSLARARASI BiLIMLER AKADEMISi

ICINDEKILER
KONGRE KUNYESI

BiLiM VE DANISMA KURULU

KONGRE PROGRAMI

ICINDEKILER

SOZLU SUNULMUS BiLDiRi TAM METINLERI

Hayri Baytan Ozmen

DEPREM YER HAREKETI ZEMIN BUYUTME FAKTORUNUN BASIT DENKLEMLERLE
TAHMINI
H. Ersen Balcioglu & Hayri Baytan Ozmen

KATI ATIKLARDAN ELDE EDILEN KOMPOZIT MALZEMELERIN TERMAL
OZELLIKLERININ INCELENMESI
Ufuk Aydin

DOGU KARADENIZDE SISMIK HIZLARIN YANAL HETEROJENITESI
Hiiseyin Ademgil
FOTONIK KRISTAL ELYAF TABANLI CIFT ANALIT ALGILAYICI MODELLERINDE
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DEPREM YER HAREKETI ZEMIN BUYUTME FAKTORUNUN BASIT
DENKLEMLERLE TAHMIiNi

Hayri Baytan OZMEN
Usak Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Boliimii

OZET

Deprem ¢ogu yapr sistemi i¢in en kritik ylikleme durumlarindan biridir ve 6zellikleri yerel
zemin kosullarindan ©nemli 0Olclide  etkilenmektedir. Bu nedenle, zemin kosullarinin
anakayadan ¢ogu miihendislik yapisinin yer aldig1 zemin yiizeyine degisiminin incelenmesi igin
bir calisma gerceklestirilmistir. Farkli 6zellik, frekans icerigi ve genlige sahip, taban kayasi
formuna benzer 84 kayitlik bir girdi seti olusturulmustur. Bu setin calisma kapsaminda
modellenen 100 farkli zeminden ge¢cmesi durumunda olusacak ¢ikti ivme kayitlar1 ProShake
2.0 yazilim ile yapilan analizler sonucunda belirlenmistir. Boylelikle 8400 farkli durumu
yansitan farklt zemin sinifi, yer hareketi frekans icerigi ve genligine sahip bir veri seti elde
edilmistir. Girdi ivme kayd: ve zemin bilgileri ile ¢iktt MY (maksimum yer ivmesi) ve TBDY -
2018’de spektrum hesabinda kullanilan Ss ve S; spektral ivmelerinin tahmini i¢in gorece basit
denklemler gelistirilmis ve ¢alisma kapsaminda sunulmustur. MY i¢in verilen iliskinin mevcut
bazi yontemlere gore daha iyi sonug verdigi goriilmiistiir. Diger parametreler i¢in karsilastirma
yapilabilecek iligki bulunamamistir. Ayrica, calisma kapsaminda ivme kaydi frekans icerigini
temsil etmek icin 2 farkli parametre tanimlanmis ve bunlarin sik kullanilan predominant
periyottan daha uygun sonuglar verebildigi goriilmiistiir. Zemin tabakalarinin toplam periyot
degerinin zemin periyodunu belirtmede basarili bir parametre oldugu degerlendirilmistir.

Anahtar Kelimeler: Deprem yer hareketi, zemin biiyiitmesi, zemin sinifi, kayma dalgasi hizi.

1. GIRIS

Depremler iilkemizde ¢ok biiyiik can kayb1 ve maddi hasarlara sebep olan etkenlerden biridir.
Bu sebeple deprem etkilerinin anlasilmasi, insaat miihendisliginin 6nde gelen konular
arasindadir (Omar vd., 2017). Yerel zemin durumunun, yer hareketinin 6nemli 6zellikleri olan
genlik ve frekans icerigini 6nemli oranda etkileyebilecegi bilinmektedir (Serenaj ve Garevski,
2018). Gegcmis depremlerdeki aletsel lgiimler de, zemin tabakalarinin yer hareketini gerek
zaman gerekse frekans tanmim alaninda etkilediklerini gostermektedir(Kramer, 1996). Bu
durumlara cesitli 6rnekler verilebilir. 1967 Karakas depreminde, zemin tabakalar1 ile yapinin
benzer periyoda sahip olmasi durumu olarak tanimlanabilecek rezonans gozlenmistir. Karakas

......
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bir boliimiine, zemin derinligindeki degisimin sebep oldugu iddia edilmistir (Rodriguez-Marek
vd., 2001).

1985 Meksika depreminde odaktan 400 km uzakta yumusak zemin tabakalari, sert zeminlere
gore dalga genliklerini 5 kat daha fazla biiytiterek, tizerindeki yiliksek yapilart (1020 katli) agir
hasara ugratmigtir (Hays, 1986). 2 saniye periyodundaki spektral ivmelerin bu yumusak kil
tabakalarinda, kayadakine oranla 15-20 kat daha biiyiik oldugu belirlenmistir (Seed vd., 1988).
1989 Loma Prieta depreminde ise yumusak kil zeminlerin bulundugu bazi bolgelerdeki diisiik
frekans spektral degerlerdeki biiylitmelerin 3 ile 6 kat arasinda oldugu goriilmektedir (Seed vd.,
1990).

Ulkemizden 6rneklere deginilecek olursa: 1999 Kocaeli depreminde Istanbul’ da 6l¢iilen faya
yaklasik esit uzaklikta gozlenen en biiylik ivme degerlerinin (Maslak 0.05g, Atakdy 0.17g ve
Ambarli 0.25g) yaklasik 5 kat degisim gostermesi sOylenebilir (Ansal vd., 2001). Tezcan vd.,
(2002) 1999 Kocaeli depremi dis merkezinin 120 km batisinda bulunan Avcilar (Istanbul)
bolgesindeki zemin biiylitmesi olgusunu 8 temsili zemin profil kombinasyonunu ile Shake
programini kullanarak incelemistir. Analizlerde, 1999 Kocaeli depremi izmit kayd: farkl
modifikasyonlar ile kullanilmistir. Analiz sonuglar1 biiyiitme faktorleri 2.5 ile 5 arasinda
degisen, 0.70, 1.00 ve 1.60 sn lerde ii¢ pik periyoda isaret etmistir. Bu durumun 1999 Kocaeli
depreminde, bélgede periyotlar1 0.70 ile 1.00 sn arasinda degisebilen 5-8 katli binalarda
gozlenen hasar ile uyumlu oldugu diisiiniilebilir. Avcilar’ daki hasarin uzak kuvvetli yer
hareketine ragmen ana kayadaki diisiik ivme ile birlikte yumusak zemin tabakalarinda zemin
biiylitmesinin bir sonucu oldugu ileri siiriilmektedir.

2. YONTEM

Zemin kosullarinin anakayadan ¢ogu miithendislik yapisinin yer aldigi zemin ylizeyine
degisiminin incelenmesi i¢in bir ¢alisma gerceklestirilmistir. Farkli 6zellik, frekans igerigi ve
genlige sahip, taban kayas1 formuna benzer 84 kayitlik bir girdi seti olusturulmustur. Bu setin
calisma kapsaminda modellenen 100 farkli zeminden ge¢mesi durumunda olusacak ¢ikti ivme
kayitlart ProShake 2.0 (2016) yazilimi ile analizler sonucunda belirlenmistir. Boylelikle 8400
durumu ifade eden farkli zemin siifi, frekans icerigi ve genlige sahip bir set elde edilmistir.
Calisma ile ilgili daha detayl bilgilere, tanimlanan zemin 6zellikleri, girdi ve ¢ikt1 ivme kaydi
ozellikleri ve bu kayitlara ait dosyalara Ozmen vd., (2019) tarafindan yapilan calisma
kapsaminda ulasilabilir.

Zeminlerin taban kayasindan yilizeye dogru deprem hareketi genligini biiyiitebildigi veya
kiictiltebildigi durumlarin olusabilecegi gozlenmistir. Ancak, biiyiitme durumu daha yiiksek
orana sahiptir. Ilgili genlik degeri arttikga biiyiitme orani azalmaktadir. Yalniz girdi verileri ile
kolay ve hizli sekilde yaklasik olarak ¢ikti ivme kaydi genliginin (biiylitme degeri)
belirlenebilmesi deprem miihendisligi kapsaminda oldukca yararli bir ara¢ olabilir.
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Girdi ivme kaydi1 ve zemin bilgileri ile ¢ikt1 MY] (maksimum yer ivmesi) ve TBDY-2018’de
spektrum hesabinda kullanilan Ss ve Si spektral ivmelerinin tahmini igin denklemler
gelistirilmis ve calisma kapsaminda sunulmustur. Zemin biiyiitmesinin zemin periyodu, girdi
ivme kaydi genligi ve girdi ivme kaydi frekans iceriginden etkilendigi bilinmektedir. Bu
sebeple bu parametreler girdi olarak dikkate alinmistir.

2.1. Zemin Ozelliklerinin Tanimlanmasi

Zemin Ozelliklerinin tanimlanmasi i¢in zemin periyodu parametre olarak se¢ilmistir. Bunun i¢in
Zemin tabakalarinin toplam periyodu, Agirliklandirilmis zemin periyodu ve Sawada (2004)
tarafindan onerilen periyot olarak 3 farkli tanim dikkate alinmistir.

Zemin tabakalarinin toplam periyodu:

Bu deger bir kayma dalgasinin tiim zemin tabakalarin1 gegmesi i¢in gerekli toplam siireye esittir
ve asagidaki gibi hesaplanabilir:

N
S =
i=1 Vi

Burada ve devaminda Vi ve Hi, sirastyla i. katmana ait kayma dalga hiz1 ve kalinlik degeridir.

Denklem (1)

Agirhik andirilmis zemin periyodu:
Eger her tabakadaki kayma dalgas1 hiz,1 her tabakanin kalinlig1 ile agirliklandirilarak zeminin
ortalama kayma dalga hiz1 belirlenirse, bu deger ile bir periyot asagidaki gibi hesaplanabilir:
N
Ty = hid H = z H
Yo ViH L Denklem (2)
Z i=1" [ =1

Sawada (2004) tarafindan onerilen periyot:

Yapilan literatlir taramasinda Sawada (2004) tarafindan Onerilen ve tiim zemin tiirleri i¢in
gecerli sonuclar verdigi iddia edilen bir tanim belirlenmistir. Bu tanimin da veri setine dahil
edilmesi uygun goriilmiistiir.

TSaw

2
B 3 Zivzl Siti3 + \/9(Z§V=1Sit?) - 8(21iv=1Sitiz)(z:livzlSit;L Denklem (3)
- 4% Sit?

. i 4Hg Viea— Vi
Bu denklemde: t; = Y¢_,.— §, = 2+
t Zk_l V't Vitit Vi

2.2. Ivme Frekans Igeriginin Tanimlanmasi

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 3



Anadolu Kongresi 4. Uluslararasi Uygulamali Bilimler Kongresi

Ivme kayd1 frekans igeriginin (periyodunun) tanimlanmasi igin de, predominant periyod ve
proje kapsaminda tanimlanan 2 farkli deger dikkate alinmustir.

Predominant periyot (Tp):

Bilindigi gibi predominant periyot kayda ait ivme spektrumunda maksimum genlige sahip ivime
degerine karsilik gelen periyottur.

Ortalama spektral periyot 1 (Tmz1):

Ortalama spektral periyot degeri Rathje vd., (1998) tarafindan tanimlana Mean Period’dan
ilham alinarak ¢alisma kapsaminda tanimlanmistir. Mean Period’dan farkli olarak Fourier
acilimina ihtiya¢ duyulmadan asagidaki sekilde ifade edilmektedir:

Ty1 = 77 Denklem (4)
Burada ve devaminda S, ve Ti, i. periyota ait spektral ivme ve periyot degeridir.

Ortalama spektral periyot 2 (Twmz):

Ortalama spektral periyot 2 degeri Rathje vd., (1998) tarafindan tanimlana Mean Period’a
benzer sekilde proje kapsaminda tanimlanmistir. Mean Period’dan farkli olarak Fourier

acilimina ihtiya¢c duyulmadan ve periyot degerinin karesi alinmadan asagidaki sekilde ifade
edilmektedir:

Denklem (5)

3. GIRDI VE CIKTI iVME KAYDI DEGERLERI iCiN iLiSKi GELISTIRILMESI

Istenilen 6zellikte denklem olusturma islemi, en az hata ile girdi verilerden cikt1 verilerin ifade

edilmesi saglayan bir iligski gelistirilmesi islemidir. Bu islem asil olarak hatalarin minimize
edilmesine dayal1 bir eniyileme problemidir. Problemin karmagiklig1 sebebiyle bir listsezgisel
¢oklu arama ve eniyileme yontemi olan genetik algoritma tabanli bir gelistirme yapilmistir.

Genetik algoritma yonteminin uygulanmasi i¢in dncelikle girdi ve ¢ikt1 degerleri arasinda bir
iligki tanimlanmas1 gereklidir. Bagkaca denklemler denenmis olsa da en iyi sonuclarin elde
edildigi iliskiler Denklem 6 ile verilmistir. Denklem 6’nin X degiskenlerinin farkli degerleri
igin sabit bir degerden (X1 ve X3’iin 0 olmast), yiiksek dereceden dogrusal olmayan denklemlere
kadar onlarca farkli durumu temsil edebildigi hatirlanmalidir.
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Cikti Deger = X, (Girdi Deger)*: + X;(Girdi Deger)*s (XsPar,*s —
Denklem (6)
XTP{I.T'ZXB)XQ + X'.I.ﬂ

Denklem 6’da goriildiigii gibi Cikti Deger; Girdi Deger’e ve PAR1 ve PAR2 olarak verilen
parametrelere baglidir. PAR1 ivme kaydinin periyodunu (frekans igerigini) belirten 3
parametreden genetik algoritma yoluyla secilen birini, PAR2 ise zeminin periyodunu (bir
anlamda frekans icerigini) belirten 3 parametreden genetik algoritma yoluyla segilen birini
temsil etmektedir. Parametreler icin 1’den fazla sayida alternatif olusturarak ve bunlarin en
lyisinin optimizasyon yoluyla se¢ilmesiyle en uygun sonucun elde edilmesi amag¢lanmustir.
Belirlenen denklem genlik ve frekans igeriklerini hesaba alan ve zemin ile ivme kaydi frekans
iceriklerinin uyumu veya ayrimt ile genlik degerinin degisimine izin veren yapidadir. Bu agidan
fiziksel duruma uygun oldugu soylenebilir.

Genetik algoritma optimizasyon islemi MY ve TBDY-2018’de spektrum hesabinda kullanilan
Ss ve Si spektral ivmelerinin tahmini igin gergeklestirilmistir. lvme kaydinda ¢ikt1 MY1 degeri
girdi, MYT degerine béliinerek ilgili zemin igin tahmini biiyiitme faktorii degerine ulasilabilir.
Diger parametreler icinde ayni1 islem yapilarak ilgili biiyiitme degeri bulunabilir.

4. ENIYILEME ANALIiZ SONUCLARI

4.1 MYI Tahmin Calismasi

MYI degerinin tahmini igin yapilan ¢alisma sonucunda Denklem 7°de verilen iliski elde
edilmistir. Bu iliski ile yapilan tahminler ve analiz sonucunda elde edilen degerler Gorsel 1a’da
verilmigtir. Gorsel iizerinde x=y dogrusu (tahmin ve sonuglarin ayni oldugu durum) ve iki
serinini iligkisini gosteren korelasyon katsayisi gosterilmistir.

Ciktt PGA = 0.4279(Girdi PGA)°3%%3 +

Denklem (7)
138.6(Girdi PGA)1153 (1.1789T, %574 1 0.05282T,1%) 2259 — 0.101
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a) Calsma kapsaminda verilen denklem b) Ishihara (2015)

Gorsel 1. MY tahmin ¢alismast sonucu elde edilen degerler ve analiz sonuglari iliskisi

Elde edilen 0.77 korelasyon degeri ve Gorsel la’da goriilen sagilim yiiksek olarak
degerlendirilebilir. Ancak mevcut literatiirde yer alan ve Gorsel 1b’de verilen bir caligsma ile
karsilagtirildiginda degerlerin daha iyi bir tahmin durumunu gosterdigi diisiiniilebilir.

4.2 Ss Tahmin Calismast

Ss degerinin tahmini i¢in yapilan ¢alisma sonucunda Denklem 8’de verilen iliski elde edilmistir.
Bu iligki ile yapilan tahminler ve analiz sonucunda elde edilen degerler Gorsel 2’°de verilmistir.
Literatiirde Ss degeri i¢in bir tahmin ¢aligmasi bulunamadigindan karsilagtirma yapilamamastir.

Cikti S¢ = 0.8235(Girdi S¢)°3?7® + 0.1791(Girdi Sg)***%7 (3.2877 =
Denklem (8)

107573, %74Y7 4 859T*217) % _ 0,224

4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50

0.00 ¥
000 100 200 300  4.00

Tahmin

Veri

Gorsel 2. Ss tahmin ¢alismasi sonucu elde edilen degerler ve analiz sonuglari iligkisi
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4.3 S; Tahmin Calismasi

S1 degerinin tahmini i¢in yapilan ¢alisma sonucunda Denklem 9°da verilen iliski elde edilmistir.
Bu iligki ile yapilan tahminler ve analiz sonucunda elde edilen degerler Gorsel 3’de verilmistir.
Literatiirde S1 degeri i¢in bir tahmin ¢alismas1 bulunmadigindan karsilagtirma yapilamamastir.

Cikt1 S, = 0.8517(Girdi 5,)°7481 + 0.6135(Girdi 5, o) %853 (—0.2743T,,, " %°** — Denklem
1.6073 + 10~5T,~13715)-009724 _ 0 0467 (9)

2.00
1.75
1.50

—1.25

.

L1.00
0.75
0.50
025 ‘
000 &

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Tahmin

Gorsel 3. S; tahmin ¢aligmasi sonucu elde edilen degerler ve analiz sonuglart iliskisi

5. SONUCLAR

Deprem etkilerinin anlasilmasi, insaat miithendisliginin 6nde gelen konulari arasindadir. Bu
nedenle, zemin kosullarinin anakayadan ¢ogu mithendislik yapisinin yer aldigi zemin yiizeyine
degisiminin incelenmesi i¢in bir ¢aligma gerceklestirilmistir. 8400 farkli duruma ait analiz
sonucuna goére zeminlerin taban kayasindan yiizeye dogru deprem hareketi 6zelliklerinin
degisimi incelenmistir. Girdi ivme kaydi ve zemin bilgileri ile ¢ikt1 MY1 ve TBDY-2018de
spektrum hesabinda kullanilan Ss ve Si spektral ivmelerinin tahmini i¢in denklemler

gelistirilmis ve ¢alisma kapsaminda sunulmustur. Elde edilen sonuclar su sekilde 6zetlenebilir:

e MYI, Ss ve S; degerlerinin tahmini igin elde edilen denklemlerin korelasyon katsayisi

sirastyla 0.77, 0.72 ve 0.89 olarak bulunmustur.

e (Gorsel 1-3 incelendiginde 6nemli oranda sagilim goriilmektedir. Dolayisiyla zemin

biiytlitmesi ile ilgili saglikli tahminler yapilabilmesi isleminin olduk¢a karmasik oldugu
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diisiintilebilir. Birgok farkli katmana sahip zemin 6zellikleri tek bir parametre ve ivme
kaydi tiim frekans degerleri yine tek bir parametre ile temsil edilmeye calisilmistir.
Ancak, bu denli basitlestirmeler sonucunda 6nemli oranda sagilima sahip iligkiler

belirlenebilmistir.

e MYI igin ¢aliyma kapsamida elde edilen denklem mevcut literatiir ile
karsilastirildiginda daha olumlu sonuglar alinmis oldugu soylenebilir. Diger

parametreler i¢in karsilagtirma yapilabilecek iliski bulunamamustir.

e (Calisma kapsaminda ivme kayd1 frekans igerigini temsil etmek i¢in Ortalama Spektral

Periyot 1 ve 2 parametreleri tanimlanmustir.

e MYI degerinin tahmininde; ivme kaydmi temsilen predominant periyodun, Ss
tahmininde proje kapsaminda tanimlanan Tmi, S1 tahmininde ise proje kapsaminda
tanimlanan Tm2 parametresinin daha verimli oldugu goriilmiistiir. Boylelikle bazi
iligkilerin temsilinde literatiirde ¢cok kullanilan predominant periyoddan daha verimli 2

parametre ¢alisma kapsaminda tanimlanmis olmaktadir.

o Zeminle ilgili periyot parametresi olarak her 3 denklemde de Ts parametresinin segilmis
olmast bu parametrenin zemin periyodunu tanimlamada en gliglii. parametre

olabilecegini diisiindiirmektedir.
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KATI ATIKLARDAN ELDE EDIiLEN KOMPOZIiT MALZEMELERIN TERMAL
OZELLIKLERININ INCELENMESI
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1 Usak Universitesi, Mithendislik Fakiiltesi, ORCID ID: 0000-0002-8579-5142
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OZET

Giliniimiizde, 6zellikle kalabalik kentlerde insan niifusuna bagli olarak artan tiiketim g¢evre
kirligini de beraberinde getirmektedir. Bununla birlikte insanlarin ihtiyaglarini karsilamak i¢in
gerekli olan ham madde kaynaklari da azalmaktadir. Bu ikilem hem ¢evre kirliginin azalmasini
onlemek hem de azalan dogal kaynaklar1 kurtarmak adina geri kazanim ve yeniden kullanim
gibi kavramlar1 degerli kilmistir. Arastirmalar geri doniistiiriilebilen maddelerin tekrar ham
madde olarak kullanilmasi biiylik miktarda enerji tasarrufu da sagladigini gdstermektedir.
Sanayi ve evsel atiklar géz oniline alindiginda kagit, plastik, ahsap, tekstil tirlinleri, islenebilir
metaller baglica atik tiirleri arasinda gelmektedir. Kagit ve ahsap malzemenin seliilozik yapili
ve ham maddelerinin ormanlarimiz olmasi, plastiklerin dogada ¢oziinmeden uzun yillar
kalabilmesi, tekstil atiklarinin geri doniisiime uygun olmast gibi nedenlerden Otiirii bu
malzemeler i¢in yeniden kullanim alanlarinin ve yontemlerin belirlenmesi 6nemli bir aragtirma
konusudur. Bu ¢alismada kagit, plastik, odun talas1 ve iplik gibi atik malzemeler ile takviye
edilmis kompozit malzemeleri termal 6zellikleri arastirilmistir. Atik malzemeleri bir arada
tutmak icin regine, metil etil keton peroksit (MEK-P) ve kobalt iigliisiinden olusan polyester
recine kullanilmistir. Bu kapsamda, %10 %15 ve %20 oraninda atik malzeme ile takviye edilen
polyester matrisli kompozitlerin 1s1 iletim katsayilar1 belirlenmistir. Buna ek olarak, iiretilen
kompozit malzemeler 60°C ye kadar 1sitilarak malzeme tizerindeki sicaklik degigimleri termal
kamera yardimiyla analiz edilmistir. ~Deneysel Ol¢im ve termal goriintii analiz sonuglari
takviye yiizdesinin malzemenin 1s1 iletim katsayis1 {izerinde etkili oldugunu ve plastik
malzemenin diger malzemelere kiyasla daha ge¢ 1sindigimi gostermistir.

Anahtar Kelimeler: Geri doniisiim; yeniden kullanim; evsel atiklar; kagit; talas; plastik; iplik;
termal analiz; 1s1 iletim katsayisi

1. GIRIS

Insanlarin ihtiyaglar1 karsilamak icin gerceklestirilen iiretim faaliyetleri, beraberinde ham
madde ihtiyact ve atik yonetimi gibi sorunlar1 da beraberinde getirmektedir. Bu iki temel
sorunun ¢Oziimi icin ortaya atilan fikirler geri kazanim ve yeniden kullanim gibi cevreci
yaklagimlarin dogmasini saglamistir. Geri doniisiim, yeniden degerlendirilebilme olanagi olan
atiklarin ¢esitli islemlerden gecerek iiretim siirecine yeniden dahil olmasidir. Yeniden kullanim
ise, atiklarin toplama ve temizleme disinda herhangi bir isleme tabi tutulmadan, tiretim sekli
korunarak ekonomik omrii tamamlanana kadar tekrar ve tekrar kullanilmasidir. Fabrikasyon
olarak iiretilen mamul malzemelerinin yapisindan kullanilan demir, ¢elik, bakir, kagit, plastik,
ahsap, kauguk, cam ve tekstil atiklar1 gibi maddelerin geri doniisiim ve tekrar kullanilmasi,
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yeraltt ve yer istii kaynaklarin tiikenmesini Onleyecektir. Ayrica hammadde de ithalat
bagimhiligini1 azaltarak iilke ekonomisine katki saglayacaktir. Bunun yaninda, basta plastik
olmak tizere petrol bazli maddelerin dogada ciiriime dongiisii yavas gerceklestiginden dolay1
cevre kirliliginin de Oniine gegilmis olacaktir. Sagladig1 bu avantajlar ile geri donilisiim ve
yeniden kullanim diinya iizerinde canli hayatin devam etmesi adina vazgegilmemesi gereken
olgulardir. Bu nedenle bir¢ok bilim adami ve iiretici, mamul malzemelerin yapisinda kullanilan
hammaddelerin geri doniisiimii i¢in siiregler gelistirmekte veya onlarin yeniden kullanimi igin
endiistri sahalar1 olusturmaktadirlar.

Sezgin ve arkadaglar1 [1] plastik siselerinin geri doniistiiriilmiis kapaklarindan elde ettikleri
yuksek yogunluklu polietileni kullanarak dogal fiber takviyeli kompozit {iretmislerdir.
Uretilmis olan kompozit plakalarin uygun kullanim alanlarimi belirlemek igin fiziksel ve
mekanik davraniglarini test etmislerdir. Tufan ve digerleri [2] atik mantar kompostu ve geri
donistiiriilmiis polipropilen (PP) kullanilarak iiretilen polimer kompozitlerin fiziksel ve
mekanik 6zellikleri incelenmistir. Ahrabi ve digerleri [3] polietilen teraftalat (PET) atiklarindan
elde edilen kirpinti parcaciklar1 ve mermer tozunu vidal bir karistiricida homojen bir sekilde
karistirlarak kompozit malzeme iiretilmislerdir. Uretilen kompozit malzemelerdeki dolgu
maddesi orani ve dolgu maddesi boyutunun mekanik 6zellikler tizerindeki arastirilmistir.

Avrupa’dan toplam on dort enstitlii ve organizasyonun katildig1 arastirmada, rastgele segilen
atik ornekleri, evsel atiklarin iginde biiylik miktarda kullanilabilir tekstil atig1 oldugunu
gostermistir. S6z konusu tekstil atiklarr yaklasik 80.000 ton civarindadir ve bu atiklar tekrar
kullanima veya geri doniisime uygundur [4]. Eren ve Soyaslan [5] tekstil lifleri ve atiklarinin,
ingaat miihendisligi uygulamalarinda dolgu ve takviye malzemesi olarak kullanilabilirligi
lizerine arastirmalar yapmuslardir. Ucgiil ve Elibiiyiik [6] akrilik, pamuk ve yiin gibi elyaf
atiklar1 piroliz islemine tabii tutarak elde edilen kati {iriinlerin yeniden kullanilabilirligini
aragtirmislardir. Uggiil ve Turak [7] ¢imento-ince kum karisimr igerisine yiin ve pamuk elyaf
ve kagit atiklar1 eklenerek blok numuneler iiretmislerdir. Uretilen blok numunelerin 1s1 iletim
katsayisin1  belirleyerek bu tekstil atiklarinin  yalittm  malzemesi olarak kullanmilip
kullanilmayacagi lizerine deneysel bir arastirma yiiriitmiislerdir.

Ahsap malzemesinin fiziksel ve kimyasal 6zellikleri onu iiretim endiistrisinin birgok alaninda
kullanilmasii saglamistir. Orman kaynaklarinin giin gectikge azalmasi nedeniyle, ahsap
isleyen endiistriler i¢in ahsap malzemenin geri doniisiimii ve yeniden kullanimi biiyiik 6nem
arz etmektedir. Ahsap malzemenin geri donligiimii hassas bir siireci gerektirir. Geri
doniistiiriilmek istenen ahsabin herhangi bir kimyasalla veya yapisinin bozulmasina sebep
olacak herhangi bir maddeyle karismamis olmalidir. Aksi takdirde kullanildigi yapida gorevini
yerine getiremeyecek, tozlasmis ve bozulmus yapisi, malzemenin kullanilmasina engel
olusturacaktir. Oztiirk ve digerleri [8] atik ahsap talaslarindan iiretilen kontrplak, parallam,
micro-lam ve Kerto-Q-LVL levhalarin 1s1l iletkenlik katsay1 degerlerinin karsilastiriimasini
yapmislardir. Ates [9] Balikesir sehir merkezindeki ahsap talas atiklarinin miktarin1 ve enerji
kapasitesini belirleyerek, atik talasin enerji sektoriindeki kullanimini aragtirmigtir.
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Gilinlimiizde, diinya genelinde iiretilen kagit/karton {iriinlerinin %90’dan fazlasi, seliiloz yapili
olmalarindan 6tiiri odun hammaddesinden karsilanmaktadir. Son 20 yilda, kagit tirtinlerinin
kullanimi1 92 milyon tondan 208 milyona yiikseldi. Diinya ¢apinda kagit tiiketimi son 40 yilda
%400 oraninda artmig ve kagit iiretiminde % 35 oraninda kesilmis agac¢ kullanilmistir.
Diinyada, endiistriyel aga¢ kesiminin %40°1 kagit tiretimi i¢in kullaniliyor ve bu yakin gelecekte
% 50’ye ulasacak [11]. Bu nedenle kagit malzemelerin geri doniisiimii ve yeniden kullanimi
orman sahalariin varligi agisindan 6nemlidir. Sahin [10] atik kagit geri doniisiim islemlerine
ait genel esaslar ve miirekkep uzaklastirma islemlerinde kullanilan teknolojik yaklasimlar
lizerine bir ¢alisma yiriitmistiir. Sahin [12] siirdiiriilebilir, ekolojik ve ekonomik mobilya
tasarimlari i¢in atik kagitlardan elde edilmis malzemelerin kullanilabilir oldugunu belirtmistir.
Bulut ve Cavuldur [13] geri dontisiimli kdgit hamurunun yaratim malzemesi olarak gorsel
sanatlar egitiminde kullanimi1 agisindan seramik ve alg1 malzemesine alternatif olabilecegini
savunmustur. Binici ve digerleri [14] atik kagit ve mukavva esasli malzemeleri ugucu kiil ve
barit ile kompozit bir 1s1 ve radyasyon gegirgenligi engellemek i¢in yalitim malzemesi iiretimi
amaglanmislardir.

Son yillarda binalarin enerji verimliligine olan bilimsel ilgi giderek artmaktadir. Pek c¢ok
tilkenin enerji tilketimi harcamalarindaki biiyiik oran binalarin 1sitilmast ve sogutulmasi
maliyetlerini olusturmaktadir. Yalitim giiniimiizde, yasam konforu ve enerji tasarrufu i¢in ¢cok
onemli yer kaplamaktadir. Bu enerjinin de biiyiik bir kism1 1s1 yalitimsiz dis cepheler lizerinden
kaybolmaktadir. Kullanilan enerjiden ve maliyetten tasarruf etmek i¢in binalara 1s1 yalitimi
yapmak onemlidir. Bu ¢alismada agirlik¢a farkli oranlarda plastik, iplik, odun talasi ve kagit
gibi atik malzemeler ile takviye edilmis polyester matrisli kompozitlerin 1s1 iletim katsayilari
arastirilmistir. Ayrica, Uretilen kompozit malzemeler 60°C ye kadar isitilarak malzeme
tizerindeki sicaklik degisimleri termal kamera yardimiyla analiz edilmistir.

2. URETIM ve DENEYSEL CALISMALAR
2.1. Atik Malzeme Takviyeli Kompozit Numunelerin Uretimi

Polimer matrisli kompozit numunelerin {iretimi i¢in atik ve kullanim Omriinii tamamlamig
malzemelerden secerek bu malzemelerin aym1 zamanda yeniden kullanimimi saglanmustir.
Yalitim malzemesi olarak kullanilabilir, diisiik maliyetli, dayanikli ve verimli bir malzeme
olmasina dikkat edilerek takviye malzemesi se¢imi yapilmistir. Bu amagla plastik, iplik, odun
talas1 ve kagit gibi yeniden kullanima uygun olan atik malzeme tiirleri se¢ilmistir (Gorsel 1).

Plastik malzeme olarak pet sise olan polietilen teraftalat kullanilmistir. Pet sisenin hammaddesi
olan polietilen teraftalat yiiksek asinma dayanimina sahiptir ve dogada ¢oziinmeden uzun yillar
kalabilir. Iplik malzemesi olarak pamuk ipligi secilmistir. Pamuk sicagi iyi iletir ve su emiciligi
yuksektir. Bu yiizden kolay kolay kurumaz. Pamuk, 240°C’nin {izerinde yanar.
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© N )

Gorsel 1. Atik malzemeler (a) plastik, (b) iplik, (c) odun talasi ve (d) kagit

Talas malzemesi olarak cam agaci talas1 kullanilmistir. Mobilya endiistrisinden atik olarak elde
edilen odun talag1 lilkemizde genellikle enerji gereksinimi olan alanlarda yakit malzemesi
olarak kullanilmaktadir. Kagit atiklarinda 1. hamur kagit kullanilmistir. Birinci hamur kagit
genellikle antetli kagit, kitap, brosilir gibi ¢alismalarin baskisinda kullanilir. Bilesimindeki
seliiloz miktar1 ¢ok, odun miktari azdir. Ayn1 zamanda 1s1 iletimi diisiik bir malzemedir.
Cevrede ¢ok fazla kagit atiginin bulunmasinda dolay1 maliyet agisindan da uygundur.

Gorsel 2. Dokiim tipi polyester recine

Atik malzemeleri birbirine baglamak i¢in dokiim tipi metil etil keton peroksit (MEKP), kobalt
ve recine licliisiinden olusan ii¢ bilesenli termoset yapili polyester recine kullanilmistir (Gorsel
2). Polyester regineler kompozit endiistrisinin lokomotifi konumunda olup, kullanilan
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reginelerin yaklasik %75’ni temsil ederler. Polyester recinenin hazirlanmasi asamasinda
agirlikca %1 oraninda MEKP kullamilmistir. Karistirma islemi sirasinda reginenin fazla
1sinmamasi ve hava kabarciklarinin olusmasin1 6nlemek amaciyla regine 100dev/dk hizindan
donen bir karistirict ile 1dk siiresince karigtirilmistir.

Hazirlanan polyester recineye agirliginin %10, %15 ve %20’si oraninda yeniden kullanilmasi
amaglanan plastik, iplik, odun talas1 ve kagit atiklar1 eklenmistir. Karistirma igsleminden sonra
151 iletim katsayis1 Ol¢lim testlerini yapabilmek i¢in Gorsel 3(a) da gosterilen silindirik kaliba
kanistirilmis har¢ dokiilmiistiir. Silindirik kalibin ¢cap1 40mm ve yiiksekligi 60mm’dir. Dokiim
isleminden sonra yar1 mamul numune oda sicaklifinda 48 saat siiresince kiirlenmeye
birakilmigtir. Kiirlenme islemi tamamlandiktan sonra numune 1s1l iletim katsayisi dl¢iim igin
hazir hale gelmistir (Gorsel 3(b)).

(b)

(@)

Gorsel 3. (a)Numune hazirlamak igin kullanilan kalip ve (b) él¢iimii numunesi

2.2. Is1 Iletim Katsayis1 Olgiim Testleri

Isil iletkenlik katsayis1 bir malzemenin fiziksel ve kimyasal yapisina bagli olarak o malzemenin
1s1y1 ne kadar ilettiginin ifadesidir. Isil Iletkenlik &l¢iim testleri Usak Universitesi Miithendislik
Fakiiltesi Enerji Laboratuvarinda bulunan ve ASTM D5334-14 standardina goére Ol¢lim
yapabilen TLS-100 cihazi kullanilarak gergeklestirilmistir. Gorsel 4°te gosterilen TLS-100 1s1l
iletkenlik Ol¢tim cihazi, toprak, beton, polimerler, yumusak malzemelerin 1sil iletkenligi
Olgebilecek yetenege sahiptir. Termal iletkenlik Ol¢im araligit 0.1W/mK’den 5W/mK’e
degismektedir. Olgiim Islemi cihazin probu vasitasiyla gerceklestirilmistir. Olgiim sirasinda
prob ve numune arasindaki hava irtibatin1 kesmek icin, 6lciimden hemen 6nce proba termal
macun siiriilmiistiir. Olgiim islemi esnasinda kullanilan propun cihazina baglanmas1 Gérsel
4’te gosterildigi gibidir. Cihazda numunelerin 1s1 iletim katsayilari, 1s1 gegisinin malzeme ylizey
alanina dik olarak bir boyutta gerceklestigi ve diger boyutlarda 1s1 kayb1 olmadigi kabul edilmis
ve 1s1 iletim katsayisi cihazin dijital ekranindan okunmustur.
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TEAMTESY

Gorsel 4. Isiiletim katsayisi 6l¢iim testleri
2.3. Termal Kamera Analizleri

Uretilen kompozit malzemeler termal kamera kullanilarak, iizerindeki sicaklik degisimleri
incelendi. Gorsel 5’de goriilen rezistans iizerine 20x100 mm boyutlarindaki plaka numuneler
yerlestirilip ilk haldeki gortntiileri alinmistir. Sonrasinda rezistans 60°C ye kadar isitilarak
malzemelerin 120 saniye ve 240 saniyelerdeki goriintiileri alinmistir. Malzeme izerinde merkez
noktalar segilmis ve bu noktadaki sicakliklar belirlenerek zamana bagh degisimleri Testo 872
marka termal kamera ile gozlemlenmistir.

{

Gorsel 5. Elektrikli rezistans ile 1sitma

3. SONUCLAR VE DEGERLENDIRME
3.1.Is1l Iletim Katsayis1 Ol¢iim Sonuglari

Uretilen numunelerin 1s1l iletkenlik katsay1 dl¢iimleri her bir levha grubu igin ii¢ tekrarli olarak
yapilmistir. Anlamli 1s1l iletkenlik katsayis1 olarak olgiilen degerlerin ortalamalar1 alinmistir.
Gorsel 6’da farkli oranlarda atik malzeme ile takviye edilmis kompozit malzemelerin 1s1l iletim
katsayilar1 verilmistir.
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Is1 iletim katsayis1 malzemenin belirleyici bir fiziksel 6zelligidir. Isil iletim katsayis1 degerleri
incelendiginde takviye ylizdesi arttiginda 1s1l iletkenlik katsayisinin arttig1 goriilmektedir. Tiim
tiretilen malzemeler arasinda 1s1 iletim katsayist en diisiik (0,229 W/m°K) olan agirlik¢a %10
oraninda plastik ile takviye edilmis plastik/polyester kompozit malzemesinden elde edilmistir.
Incelenen malzeme tiirleri arasinda en yiiksek 1s1 iletim katsayis1 degeri 0,348W/m°K agirlik¢a
%20 oraninda atik kagit ile takviye edilmis kagit/polyester kompozit malzemesinde oldugu
goriilmiistiir. Seliilozik yapiya sahip kagit ince ve lifli yapisindan 6tiirii polyester regine ile 1sil
iletkenlik katsayisi acisindan en iyl uyumu gosteren malzeme olmustur. Kagit malzemenin
polyester regine ile karistirma islemi sirasinda 1slanabilirlik agisindan en iyi malzeme oldugu
da sdylenebilir.

0.4
~ 035 r~ =) o o
3 8 = & 4 A
— S " o
= 0.3 R =X g" = =
= a
— 0.25 o
A
2 0.2
&
o=
Mo 0,15
=
20,1
-
Rz 0.05
0
10% 15% 20%
m Kagit/Polyester 0,287 0,289 0,348
m O. Talas/Polyester 0,282 0,291 0,299
= Plastik/Poly ester 0,229 0,243 0.285
Iplik/Polyester 0.271 0,289 0,291

Gorsel 6. Atik malzeme takviyeli kompozitlerin 1s1l iletim katsayilar

3.2. Termal Kamera Analiz Sonuglar1

Uretilen her bir kompozit numune 20°C’den baslayarak 60°C’ye kadar 1sitilmistir. Istnma
siiresince malzeme yilizeyinde meydana gelen sicaklik degisimleri termal kamera ile analiz
edilmistir. Ornek goriintii olmas1 acisindan Gérsel 7°de agirlikga farkli oranlarda takviye
edilmis odun talasi/polyester malzemenin yiizey sicaklik degisimleri ifade edilmistir. Gorsel
6’daki sonuglara benzer olarak takviye orani arttikca 1s1 iletim katsayisi artmis ve malzeme daha
¢abuk 1sinmustir.

Termal kamera analizleri 20°C’deki oda kosullarinda gergeklestirilmistir. Isinma sirasinda,
malzeme iizerindeki merkez noktas: secilmis (M1) ve termal kamera malzemenin merkez
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noktasinin sicakligini kaydedilmistir. Atik malzemeden {iretilmis kompozit malzemelerin
zamana bagli olarak degisen merkez noktalarin sicaklik degerleri Gorsel 8’de verilmistir.
Isinma, numunenin kenarlarindan baglayarak numune merkezine dogru olmustur.

Takviye 120sn 240sn
Orani

%20

%15

%10

Gorsel 7. Odun talasi/polyester termal kamera analiz goriintiileri
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%15
40
36
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=
= 28
2
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24
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0
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g
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24
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(©)

120
26.6
26.6
235
235

120
28.3
29.1
24.1
26.1

120
30.1
30
24,4
26.7

\

240
313
31.8
254
26.1

\

240

3
35.3
28,2
314

oy

\

240
36.5

28.5
31.8

Gorsel 8. Agirhikea (a) %10, (b)%15 ve (c) %20 takviye oranlari icin zamana bagh olarak

merkez nokta sicakhiklarimin degerleri
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Gorsel 8’deki degerler incelendiginde agirlikga atik malzeme takviye malzeme orani arttikga
kompozit malzemenin zamana bagli olarak 1sinma degeri de artmaktadir. 120sn ve 240sn i¢in
en cok 1sinan malzeme agirlikca %20 oraninda atik kagit ile takviye edilen kagit/polyester
malzemesidir. Bu malzemenin merkez noktasinin sicakligi 120sn de mevcut sicakligini %50,5
ve 240sn’de %382,5 arttirmistir. En diisiik 1stnma degeri %10 oraninda atik plastik ile takviye
edilen plastik/polyester malzemesinde meydana gelmistir. Oyle ki bu plastik/polyester karisimi
120sn de %17,5 1sinirken 240sn’de sicakligi sadece %27 artiyor.

4. GENEL DEGERLENDIRME VE SONUCLAR

Diinyadaki insan popiilasyonunun artmasi ile birlikte atik kavrami da ortaya ¢ikmigtir. Atik
ihtiya¢ duyulmayan ve uzaklastirilmak istenen her tiirlii maddeye atik denilmektedir. Bu
atiklarin tekrar kullanilabilir hale getirilmesine ise geri doniisiim denilmektedir. Geri doniigiim
sayesinde; atik yogunlugu azaltilmakta, tasarruf saglanmakta ve ¢evre korunmaktadir.

Gelecekte, kompozit malzeme tiretim endiistrisi atik malzemelerin yeniden kullanilabilir hale
gelmesinde 6nemli bir rol oynayabilir. Bu ¢aligmada atik malzemeler kullanilarak yalitim
malzemesi iiretilmesi amaglanmistir. Atik malzeme takviye orani arttik¢a 1s1 iletim katsayisi
degerinin arttig1 gozlenmistir. En yiiksek 1s1 iletim katsayist degeri %20 oraninda kagit ile
takviye edismis kagit/polyester karisimindan elde edilmistir. En disiik 1s1 iletim katsayisi
%10’luk plastik/polyester kompozit malzemeden elde edilmistir. Termal kamera ile analiz
sonugclari en yliksek 1sinmanin kagit/polyester malzemede oldugu goriiliirken, en diisiik 1sinma
plastik/polyester karisimindan elde edilmistir. Is1 iletim katsayisi, ne kadar kiigiik olursa 1s1
kayb1 da o kadar az olur. Bu bakimdan, sonuclar plastik atiklarin yalittim malzemesi olarak
kullanilabilir oldugunu gosterirken, kagit atiklarinin yalitim malzemesi olarak kullanilmamasi,
yeniden kullanim i¢in farkli bir tiretim sektorlerinin bulunmasi gerektigini gostermistir.
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OZET

Anadolu blogu Kita-Kita carpigmast sonucu -farkli ve karmasik jeolojik yapilara ve
tektonizmaya sahip diinyanin en aktif deprem kusaklarina sahiptir. Bu c¢alismada dogu
Karadeniz bolgesinde dort istasyona ait verileri kullanilarak yanal sismik hiz degisimleri ile bu
tektonik yapilara ait sismik hizlardaki farkliliklar karsilastirmali olarak incelenmistir. Elde
edilen sismik hizlardaki farkliliklar kabuk jeolojisi ve tektonik yapilar ile agiklanmaya
caligilmistir. Calismada en dikkate deger bulgu kuzeyde bulunan iki istasyonundan elde edilen
sismik hiz verileri glineyde bulunan istasyonundan elde edilen sismik hizlardan daha biiyiik
olarak elde edilmis olmasidir. Calismada Afet ve Acil Durum Yonetimi Baskanligi Deprem
Dairesi Bagkanligina (AFAD) ait magnitiidleri 3 ila 5.9 arasinda, episantr uzakliklar 1 ile 181
km aras1 ve odak derinlikleri 1 ile 38 km arasinda degisen toplam 523 veri kullanilmistir.

Dort istasyondan alinan yanal sismik tomografilerde dogu Karadeniz bélgesinin kiy1 sahilleri
sismik aktivitesi glineye gidildik¢e azalmakta ancak tektonik yapilar ve sismik aktivite ise
artmaktadir. Calismada kullanilan sismik hizlar kabuk kalinlhigi, litolojik farkliliklar ve
yogunluk gibi oOzellikler ile tektonik siireksizliklere bagli olarak degisim gostermistir.
Calismadan elde edilen sismik hiz degerleri Kuzey Anadolu Fay zonu ve Kuzeydogu Anadolu
Fay zonunun etkilerini yansitmakla birlikte Dogu Pontidler ile Torid blogunun etkilerini de
yansitmaktadir. Caligma alanindan elde edilen yanal sismik hiz tomografi verilerinden Anadolu
blogunda Karadeniz sahillerinden giineye dogru gidildikge Kita-Kita ¢arpismasinin
olusturdugu kivrimlanma tektonizmasimin ve farkli litolojik ve jeolojik yapinin etkisi acik¢a
goriilmistiir. Calismadan elde edilen bulgular bdlgenin bilinen jeolojik ve sismik hiz yapisi ile
uyumlu olarak elde edilmistir.

Anahtar Kelimeler: Sismik Hiz, Yanal Heterojenite, Sismik Aktivite.

ABSTRACT

The Anatolian block has the world's most active earthquake belts with different and complex
geological structures and tectonism as a result of the Continental-Continental collision. In this
study, using the data of four seismic stations in the eastern Black Sea region, the differences in
lateral seismic velocity changes and seismic velocities of these tectonic structures were
examined comparatively. The differences in seismic velocities obtained were tried to be
explained by crustal geology and tectonic structures. The most notable finding in the study is
that the seismic velocity data obtained from two stations in the north were obtained larger than
the seismic velocities obtained from the station in the south. In the study, a total of 523 data
were used, whose magnitudes belonging to the Disaster and Emergency Management Authority
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Presidential of Earthquake Department (AFAD) ranged from 3 to 5.9, the epicenter distances
between 1 and 181 km and focal depths between 1 and 38 km.

In lateral seismic tomography taken from four stations, the coastal beaches of the eastern Black
Sea region decrease as the south goes, but tectonic structures and seismic activity increase. The
seismic velocities used in the study varied depending on the tectonic discontinuities with
features such as upper crust thickness, lithological differences and density. The seismic velocity
values obtained from the study reflect the effects of the North Anatolian Fault zone and the
Northeast Anatolian Fault zone, as well as the effects of the East Pontides and the Torid block.
From the lateral seismic velocity tomography data obtained from the study area, the effect of
the cfolding tectonism formed by the Continental-Continental collision and the different
lithological and geological structure was clearly seen in the Anatolian block as it went south
from the Black Sea coast. Findings obtained from the study were obtained in accordance with
the geological and seismic velocity structure of the region.

Keywords: Seismic Velocity, Lateral Heterogeneity, Seismic Activity.

1. GIRIS

Anadolu’nun farkli bélgeleri igin sismik hiz dagilim ¢alismalar farkli aragtirmacilar tarafindan
yapilmustir. Sismik tomografi jeolojik ve tektonik yapilarin ayirimi igin siklikla kullanilan bir
metottur. Vp/Vs degerleri litoloji, tektonik ve jeolojik yapilar ile iligkili olarak degisim
gostermektedir.  Vp/Vs oranlar1 volkanik alanlar1 ayirt etmeye ek olarak ada yay1 ve kitasal
kabuk sinirlarinin belirlenmesinde yaygin olarak kullanilmaktadir (Chiarabba & Amato, 2003;
Eberhart-Phillips, Chadwick, & Bannister, 2008; Ojeda & Havskov, 2001). Vp/ Vs oranlarinin
yiiksek bir dogrulukla hesap edilmesi litolojideki yanal degisimlerin belirlenmesinde
kullanilmaktadir (Sheriff, 1991). Kotii konsolide olmus veya kiriklanmis bir kayagta yiiksek
Vp/Vs degerleri elde edilecektir (Aydin, 2014). Dogu Anadolu Platosu ‘niin altindaki iist manto
stireksizliklerini arastirdiklar1 ¢alismasinda, kabukta 0-40 km arasindaki Vp hizin1 6.30 km/sn
olarak hesaplamislardir(Ozacar, Gilbert, & Zandt, 2008). Bu ¢alismada dort sismik istasyona
ait sismik hizlarin yanal tomografileri kullanilarak kabuk yapis1 irdelenmistir.

2. CALISMA ALANI VE KULLANILAN VERILER

Arap ve Afrika plakasinin Kuzey yonli hareketi ile Avrasya plakasinin Giiney yonlii hareketi,
Anadolu blogunun Dogu kismini sikistirarak Anadolu Blogunun Batiya ve Akdeniz’e dogru
yilda ~20 mm hareketine sebep olmaktadir (Reilinger et al., 2006). Dogu Anadolu’da olusan
kagma tektonigi Arap levhasinin kuzeye dogru hareket etmesinden kaynaklanmaktadir
(McClusky, Reilinger, Mahmoud, Ben Sari, & Tealeb, 2003). Bu hareketlere bagl olarak Bitlis
Zagros Bindirme Zonu (BZB), Kuzey Anadolu Fay Zonu (KAFZ), Dogu Anadolu Fay Zonu
(DAFZ), Kuzey Dogu Anadolu Fay Zonu (KDAFZ) ve Ege acilma rejimi olusmustur. Calisma
alamimiz Dogu Karadeniz’i KAFZ’ nun dogu kesimini, KDAFZ’ nu ve KUE ve DAF zonunun
¢ok az bir kismini i¢ine almaktadir (Sekil 1). Yanal sismik tomografi icin AFAD’ a ait 1980 ile
2019 yillar1 arasinda kaydedilmis magnitiidleri 3 ila 5.9 arasinda, episantr uzakliklar 1 ile 181
km arasi1 ve odak derinlikleri 1 ile 38 km arasinda degisen dort istasyonundan elde edilen toplam
523 deprem verisi kullanilmistir (Sekil 1).
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Sekil. 1 Dort istasyona ait 523 depremin episantr dagilimi ve magnitiid skalas1 haritasi.
Kullanilan istasyonlar kirmizi tiggenler ile depremlerin magnitiid araliklari ise bes degisik skala
ile gosterilmistir. KAFZ: Kuzey Anadolu Fay Zonu, DAFZ: Dogu Anadolu Fay Zonu, BZB:
Bitlis Zagros Bindirmesi, KUE: Karliova Uglii Eklemi. KDAFZ: Kuzeydogu Anadolu Fay
zonunu temsil etmektedir. Oklar levha hareket yonlerini, diiz ¢izgiler fay hatlarini, kesik ¢izgi
ise Bitlis Zagros bindirmesini gostermektedir.

3. BULGULAR VE TARTISMA

Vp hizlar1 ORDU’ da 6.60 km/s, MACK’ da 6.05 km/s olarak yiiksek elde edilirken SUSE,
5.38 km/s ve KELK, 5.60 km/s istasyonlarinda bu iki istasyona nazaran daha diisiik elde
edilmistir, benzer durum Vs hizlari i¢inde gozlenmigtir. ORDU ve MACK istasyonlart SUSE
ve MACK istasyonlarina nazaran daha biiyilk Vp ve Vs degerleri elde edilmistir. Vp/Vs
oranlarinda ise en yiiksek deger SUSE ve KELK istasyonlarinda, ORDU ve MACK
istasyonlarinda ise diisiik degerler elde edilmistir. Elde edilen dort istasyona ve biitiin alana ait
bolgesel sismik hiz degerleri ve yanal tomografik verileri bilinen kabuk kalinlig, jeolojik yap1
ve bilinen kabuk hiz model ile uyum gostermistir (Tablo 1, Sekil 2,3)
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Sekil 2. Calismada kullanilan dort istasyon ve biitiin alana ait bolgesel sismik hiz degerleri ile
Vp/Vs oranlari.

Tablo 1. Dort istasyona ve biitiin ¢aligma alanina ait Vp, Vs hiz degerleri ile Vp/Vs oranlari.

No Istasyon Kodu Enlem Boylam Deprem Vp Hizi (km/s) Vs Hiz1 (km/s) Vp/Vs

1 ORDU 40.9910 37.8571 123 6.5919 3.8986 1.6908

2 MACK 40.9432 39.7686 151 6.0496 3.6443 1.6600

3 SUSE 40.2086 38.2025 111 5.3792 3.1046 1.7326

4 KELK 40.1486 39.2556 138 5.5958 3.3003 1.6955

Toplam BUTUN ALAN  ------- ------ 523 5.9176 3.5087 1.6869
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Sekil 3. Calismada kullanilan dort istasyon ve biitiin alana ait Vp, Vs ve Vp/Vs yanal
tomografileri.
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Sekil 4. Biitii alan i¢in Vp/Vs degerlerinin yanal tomografik degeri degisimi.
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4. SONUC

Dogu Karadeniz bolgesinden giineye gidildik¢e sismik Vp ve Vs hiz degerlerinde bir azalim

gozlenmistir. Buna karsilik Vp/Vs degerlerinde ise beklendigi gibi bir artig gézlenmistir. SUSE

ve KELK istasyonlar1 ve c¢evresininin ORDU ve MACK ve cevresinden daha yiiksek
yogunliklu kirik mekanizmasina sahip olmasi bu hiz farkliliklarinin sebebplerinden birisidir.

Kuzeyde bulunan iki istasyona ait sismik hizlarin giineyde bulunan iki istasyondan fazla

cikmasi ¢alisma alaninin kuzeyinin giiney kesimine nazaran daha yiiksek yogunluga sahip

kayaclardan olustugu seklinde yorumlanabilir. Calismadan elde edilen Vp, Vs hiz degerleri ve

Vp/Vs oranlari farkli tektonik sistemlerin, dogu Pontitler ile Torid blogunun farkli kalinlik ve

litolojik yapr ile farkli yogunluklar nedeniyle degisimler gostermistir.
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FOTONIK KRISTAL ELYAF TABANLI CIFT ANALIT ALGILAYICI
MODELLERINDE KIVRILMA ETKIiSi

Hiiseyin ADEMGIL !
! Lefke Avrupa Universitesi, Miihendislik Fakiiltesi,

OZET

Gliniimiizde, kimyasal ve biyo-kimyasal alanlarda kullanilmak iizere ¢ok hassas duyarliliga
sahip algilayicilara ihtiyag duyulmaktadir. Hizla gelisen elyaf (fiber) teknolojisi ile ortaya ¢ikan
fotonik kristal elyaflar (FKE), arastirmacilara 1s1gmm yayilimimi kontrol edebilecek essiz
olanaklar saglamaktadir. Bu ¢alismada, ¢ift-analit algilama amaciyla, fotonik kristal elyaf
(FKE) tabanh algilayict tasarlanmistir. Kilif kismi altigen simetriye sahip 58 hava deliginden
olusan bu yeni nesil elyaf yapisinin ¢ekirdek kismi sivi analit dolu 5 kiigiik hava deliginden
olusmaktadir. Hava delikleri esit mesafelerde SiO2 malzemesinin iizerine simetrik bir Gorselde
yerleitirilmisir. Sayisal analizleri Tam Vektorel-Sonlu Oge Yontemi (TV-SOY) kullanilarak
hesaplanan yapinin, duyarlilik ve ve ¢ift kirtlim 6zelliklerinin kivrilmaya (biikiilmeye) karsi
etkileri incelenmistir. Tasarlanan algilayici yapisi, £X yoniinde 2mm ve 6mm yart ¢ap araliginda
biikiilerek test edilmistir. Tasarlanan algilayic1 yapisi ayni anda 2 analit analizine olanak
saglamaktadir. Cekirdek hava delikleri igerisinde 2 farkli Gorselde kullanilan 3 sivi analit
(Nsu=1.33, Netanoi=1.354 Ve Nbenzyne=1.366) genis bir dalga boyu araliginda incelenmistir.Sayisal
analizler sonucu, benzyne analiti kullanilan C-tipi modelin duyarlilik katsayismin en yiiksek,
etanol analiti kullanilan A-tipi modelin ise en diisiik oldugu tespit edilmistir. Ote yandan, su
analiti kullanilan modellerde ise tam anlamiyla ters senaryo gozlemlenmektedir. Ayrica,
tasarlanan tiim modellerin kivrilmaya kars1 dayanikli oldugu ve incelenen yayilim 6zelliklerini
(¢ift kirilma ve duyarlilik katsayist) biiyiik 6l¢iide etkilemedikleri goriilmiistiir. Kivrilma yari
cap1 kiiciildiikce model tipine gore duyarlilik katsayilar1 az da olsa etkilenmektedir. Kivrilma
yart ¢ap1 azaldikca analiz edilen analitlerin birinin duyarlilik katsayisinin ¢ok az arttigi,
digerinin ise kiiglik bir miktar azaldig1 gozlemlenmektedir. Bu kii¢iik oynamay1 temel 151k
modunun biikiilme yoniinde az da olsa kaymasina yorumlayabiliriz.

Anahtar Kelimeler : Cift Kirthm, Duyarlilik Katsayisi, Fotonik Kristal Elyaf, Optik
Algilayici.

1. GIRIS

Optik elyaflar baslangicta telekomiinikasyon uygulamalar igin tasarlanmistir. Ancak farklh
sektorlerin uygulama alanlar1 elyaf kullaniminin avantajlarindan faydalanmakta gecikmedi.
Gelisen teknoloiji ile birlikte, 6zellikle tip, otomotiv ve birgok benzeri sektdrde kullanilmak
tizere ¢ok hassas duyarliliga sahip algilayict sistemlerinin bir pargasit olarak biiyilik ilgi
gormektedir. Asamali olarak farkli uygulama alanlarinda etkin bir Gorselde kullanilabilecekleri
goriilmiistiir. Ote yandan, fotonik kristal elyaflar (FKE), fotonik kristallerin dzellikleri 1s131nda
tasarlanan yeni nesil elyaf smifidir [1]. Lif yapist silika malzemesi ilizerinde yan yana
konumlandirilmis (kiimelenmis) hava deliklerinden olusmaktadir. i¢ yapis1 hava delikleri ile
tasarlandig1 icin geleneksel elyaflarda ulasilmasi giic yayilim o6zelliklerine ulagilmaktadir.
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Tasarim esnekligi ve 6zellikle ¢ekirdek bolgesindeki hava deliklerini s1vi veya gaz ile doldurma
olasilig1 ¢esitli sektorlerde uygulama alanlarini artirmaktadir. Bu mikroyapili lifler iletisim [1],
dogrusal olmayan optik, yiiksek gilic teknolojisi ve algilama gibi cesitli alanlarda etkin
birGorselde kullanilmaktadir [1-5].

Kiiciik boyut, hafiflik, elektromanyetik girisim direnci, uzaktan algilama potansiyeli ve tasarim
esneklikleri gibi Ozellikler FKE'leri algilama uygulamalarinda tercih sebebi yapmaktadir.
FKE'lerde hava deligi mesafeleri, hava deligi boyutlari, hava deligi sekli ve kilif bolgesi
geometrisi gibi yapisal tasarim parametreleri degistirilerek benzersiz yayilma 6zellikleri elde
edilebilir. Daha once yapilan calismalar, FKE yapilarimin uygun tasarim parametrelerini
secerek, geleneksel elyaflara kiyasla bir¢cok yayilim 6zelligini kontrol edebilecegi goriilmiistiir.
Genis dalga boyu aralifinda dispersiyon kontrolii [5-6], tek mod ¢alisma, ytiksek cift kirilma
ve diisik yayilim kaybi1 gibi bazi anahtar Ozelliklere esnek yapisi sayesinde ulagsmak
miimkiindiir [5].

Onceki c¢aligmalar FKE tabanli sivi ve gaz algilayicilarinin endiistriyel ve biyolojik
uygulamalarda en ¢ok arzu edilen yapilar oldugunu gostermistir [1, 5]. Son yillarda 6zellikle
FKE tabanli sivi sensorleri 6zellikle biyo / kimyasal ¢oziimlerde kullanildig: goriilmektedir.
Genellikle su, alkol veya petrol tiirii malzemeler bu islemlerde kullanilan baslica ¢oéziimlerdir.
Toplam i¢ yansima prensibi ile tasarlanan FKE yapilarinda 151k modu esas olarak g¢ekirdek
bolgenin merkezinde yer alir. Algilayici olarak tasarlanan yapilarda, biyolojik ve kimyasal sivi
numuneleri (analit) ¢ekirdek bolgedeki hava deliklerinin igerisinde yer alir. Bu baglamda,
algilama iglemi, yonlendirilmis mod ile analit arasindaki etkilesim ile belirlenir. FKE ¢ekirdegi
ve algilama malzemesi (analit) ile dogrudan etkilesime bagli olarak ¢alisan bu yapilar igsel
sensorler olarak da kabul edilir [7-8].

Son yillardaki  ¢alismalar, FKE tabanli algilayicilarin  farkli  ¢ekirdek  ve
kilifvkonfigiirasyonlarinin ¢esitli algilama uygulamalari i¢in kullanilabilecegini gostermistir.
Onceki caligmalar basing ve sicaklik algilamasi igin iki ¢ekirdekli FKE yapilarmin
kullanilabilecegini deneysel olarak gostermistir. Ayrica, alkol ile doldurulmus deliklere sahip
sicaklik ve stres algilayicilart yine FKE yapist ile miimkiin kilinmaktadir. Ayrica, su-etanol ve
su, etanol, benzin ¢dzeltileri igin FKE yapilar1 teorik olarak énerilmektedir. Ote yandan,
terahertz spektrumundaki FKE yapilar ile kan bilesenlerini (hiicreleri) ve ayrica etanol ve
benzin gibi analitler teorik olarak incelenmistir. Cift kirilma 6zelligi yaygin olarak elyaf tabanl
optik algilayict ve cihazlarda polarizasyon kontrolii igin kullanilmaktadir [9-11]. Ek olarak,
yiiksek derecede ¢ift kiric lifler polarizasyon modu enterferansini ortaya ¢ikmaktadir. Bu tiir
elyaf yapilar1 hidrostatik basing algilayicilar1 i¢in aranan bir ozelliktir [12-13]. Gegmis
caligmalar, dikdortgen seklinde hava delikleri ile nispeten yiiksek hassasiyetlere sahip yiiksek
cift kirllmaya sahip kimyasal algilayicilar tasarlanabilecegini gostermistir. Bununla birlikte,
deneysel olarak dikdortgen hava deliklerinin keskin kenarlar1 ve karmagik tasarim parametreleri
nedeniyle iiretilmesi pek de kolay degildir.

FKE yapilar1 diger geleneksel elyaflara kiyasla hva delikleri sayesinde kivrilmaya (biikiilme)
daha dayaniklidir. Kivrilmanin FKE tabanli algilayicilar iizerindeki etkisi literatiirde farklh
yapilar lizerinde incelenmistir [14-17]. FKE tabanli sicaklik ve CO2 algilayic1 yapilarinin
kivrilmaya karsi etkileri ve yayilim 6zellikleri gecmis ¢aligsmalarda incelenmistir. [14-17].
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Bu c¢alismanin amaci ¢ift analit algilama kabiliyetine sahip FKE tabanli yapmin kivrilmaya
kars: etkilerini analiz etmektir. Onceki calismalardan farkli olarak, bir miktar ¢ift kirilma
saglamak i¢in, FKE yapisinin simetrisi ¢ekirdek bolgedeki farkli analit diizenlemeleriyle
kirilmistir. Dort farkli tipte analit diizenlemesiyle, ti¢ farkli sivinin (su, etanol ve benzin
karisimlari) hassasiyet katsayilarini, ¢ift kiritlim oranlarini ve bu 6zelliklerin kivrilmaya olan
etkileri detaylica raporlanmistir.

2. YONTEM VE MODELLEME

Calismamizda, Gorsel 1°de goriinen kilif kismi altigen simetriye sahip 58 hava deliginden
olusan ve i¢i s1v1 analit dolu 5 ¢ekirdek bolge hava deligi bulunan FKE yapisi incelenmistir. Bu
yaptyr modellerken literatiirde kanitlanmis Tam Vektdrel Sonlu Oge Yontemi (TVSOY)
kullanilmistir. Sinir kosullart olarak Kusursuz Uyum Katmani (KUK) tanimlanmistir. Bu
yontem her tirlii fotonik dalga kilavuzu aygiti lizerinde tam vektorel analiz yapabilme
yetenegine sahip giiclii ve cok yonlii bir yontemdir [3, 5, 18]. TVSOY’e gore Maxwell
denklemlerinden yola ¢ikarak asagidaki skaler dalga denklemi elde edilir:

VX ([s] 1V x E — k2n?[s]E = 0 (1)

Burada E elektrik alan vektorii, ko = 27/A bosluktaki dalga sayisi, n ve [s] sirasiyla, silika kirilma
indisini ve izotropik olmayan KUK katmanini ifade eder.
Cift kirilma X ve y polarize temel modlar1 arasindaki etkin kirilma indisi farki olarak tanimlanir:

B = |nZr —nyp| (2)

FKE ve geleneksel fiber yapilarinda kivrilma (biikiilme) dnklem 3 kullanilarak tanimlanir. Ek
olarak, dairesel bir kivrim yapis1 varsayilarak, tasarlanan yapida radyasyon yoniinde (£X
yoniinde) baski kurularak sahte yansima yapmasi saglanir. Bu iglemde, denklem’de goriildiigii
gibi diiz elyafin kirilma indisi kivrimli bir elyaf tarafindan tanimlanan bir esdeger kirilma indisi
ile degistirilir [18].

nes = n(x,y)er )

Burada, n(x, y) diiz fiberin kirilma indis profilini, R ise kivrilma yarigapini ifade eder.

FKE yapilarinda sivi analit hassasiyetini 6lgmek icin goreli duyarlilik katsayist
hesaplanmaktadir. Bu katsay1 belirli bir dalgaboyunda 151k ve analit arasindaki etkilesimi
gosterir. Beer Lambert kurali benimsenerek goreli duyarlilik asagidaki gibi hesaplanir [5, 7]:

n
2 X F 4
.y (4)

T =

Na Ve Neif sirastyla analit indisi ve etkin kirilma indisini ifade eder. Ote yandan F degeri ise analit
dolu hava deliklerinin i¢indeki enerji yiizdesini ifade eder. Hesaplama asagida sunulan
denklem kullanilarak yapilir [5, 7]:
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_ (sample) [ Re(ExHy— EyHy) dx dy
~ (total) [ Re(ExHy— EyHy) dx dy

x 100 (5)

Elde edilen sonuglar literatiirdeki benzer ¢alismalarla kiyaslanabilecek diizeyde olusu ve
tasarimin sade yapisinin gercek hayatta iretilebilir olusu onu digerler karmasik yapidaki
algilayici tasarimlarina gore bir adim one tasimaktadir. Boylelikle sade tasarimla ¢oklu-analit
analizi yapabilen algilayici tasarlanmigtir.

3. SAYISAL SONUCLAR VE TARTISMA

Bu ¢aligmada tasarlanan altigen simetriye sahip FKE yapis1 Gorsel 1°de goriilmektedir. Kilif
bolgesinde yer alan hava deliklerinin ¢ap1 d =2um ile delikler arasindaki mesafe 4=2.4um
olarak belirlenmistir. Cekirdek bolgedeki i¢i siv1 ile dolu hava delikleri (n1 ve nz ) ¢ap1 1.2 um
olarak belirlenmistir. Bu bildiride yer alan biitiin sayisal hesaplamalarda 4 = 2.4 um, A1 = 1.4um,
kullanilan SiO2 malzemesinin kirtlma indisi (ns) 1.45, ve kilif bolgesi hava deliklerinin kirtlma
indisi (na) ise 1.00 olarak alinmustir. Cekirdek hava delikleri igerisinde 2 farkli Gorselde
kullanilan 3 sivi analitin kirilma indisleri ise nsu=1.33, Netanoi=1.354 Ve Npenzyne=1.366 olarak
belirlenmistir.

Gorsel 1. Altigen yapiya sahip ve kilif ortami 58 hava deliginden olusan, sinir kosullar olarak

Kusursuz Uyum Katmani kullanarak tasarlanan FKE algilayict yapisi.

Cizelge 1. Analit Yerlesim kombinasyonlari.

Algilayier Tipi Ny n;
A- Tipi 1.33 1.354
B- Tipi 1.354 1.33
C- Tipi 1.366 1.33
D- Tipi 1.33 1.366

Tasarlanan FKE yapis1 ayni anda iki farkli analit analiz edebilme becerisine sahiptir. Cizelge
I'de sunulan analit yerlesim kombinasyonlari ile 4 farkli tipte model belirlenmistir. Algilayici
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modellerinde birincil ¢ekirdek deliklerinin (n1) ve ikincil ¢ekirdek deliklerinin (n2) farkli
analitlerle doldurularak performans degerlendirmesi yapilmastir.

Gorsel 2’de ¢ift kirilimin dalga boyuna olan degisimi sunulmustur. Gorsel’de gorildiigii gibi
cift kirithm degerleri dalga boyu genisledikge artmaktadir. Cift kirllim genel olarak 107
seviyesinde degismektedir. En yiiksek ¢ift kirilim A-Tipi algilayict modelinde, en diisiik ise C-

Tipi modelde goriilmektedir.
0.004

0.0035

0.003

0.0025

Cift Kirthm

0.002

0.0015
B - Tipi

11 1.2

Dalga Bovu, 4 (um)
Gorsel 2. Cift kirllimin dalga boyuna olan degisimi

Ote yandan, Gérsel 3°de duyarlilik katsayisinin dalga boyuna olan degisimi yer almaktadir.
Gorsel 3(a)’da 1.33 kirilma indisli analitin duyarlilik katsayist sunulmaktadir. A-Tipi algilayict
modelin en yiiksek, C-Tipi modelin ise en diisiik oldugu goriilmektedir. Gorsel 3(b)’de ise bu
senaryonun ters oldugu goriilmektedir. En yiiksek duyarhilk katsayist1 C-Tipi 1.366 kirilma
indisli modelde, en diisiik ise A-Tipi 1.366 kirilma indisli algilayict modelde goriilmektedir.

Tiim Gorsellerde gézlemlenen ortak nokta ise duyarlilik katsayisinin dalaga boyu ile arttigidir.
17 23
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1.1 1.2
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Gorsel 3. Duyarlilik katsayisinin dalga boyuna olan degisimi.
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Gorsel 4’de dalga boyu 1.1um iken kivrilma yar1 ¢apinin ¢ift kirilima olan etkisi sunulmaktadir.
Gorsel’de goriildiigii lizere her iki yonde gerceklesen 2mm’lik biikiilme ¢ift kirtlimin biiyiik
Olclide diismesine sebeb olmaktadir. Kivrilma yar1 ¢api arttikg¢a tiim modellerde ¢ift kirilimin
normale dondigi goriilmektedir.

0.00225
E
3 00021
=
g
0.00195
0.0018
0.00165 ¢-Tiwi =
X — p X
| 1 | 1 | 1 1 | 1
3 4 2 0 2 4 6

Yaricap, R (mimn)
Gorsel 4. Dalga boyu 1.1um iken kivrilma yar1 ¢apinin ¢ift kirthima olan etkisi.

Son olarak, Gorsel 5’de dalga boyu 1.1um iken kivrilma yari ¢apinin duyarlilik katsayisina olan
etkisi incelenmistir. Gorsel 5(a)’da 1.33 kirilma indisli analitin duyarlilik katsayis1 ve biikiilme
yar1 ¢ap1 degisimi sunulmaktadir. A-Tipi ve D-Tipi algilayict modelleri 1.33 kirilma indisli
analit i¢in kivrilmaya daha dayanikli oldugu ve daha az etkilendigi goriiliiyor. B-Tipi ve C-Tipi
modellerde ise her iki yonde gergeklesen 2mm’lik kivrilmaya az da olsa duyarhilig: etkiledigi
goriilmektedir. Biikiilme yar1 ¢capt 6mm’de duyarliligin tim modellerde normale dondiigii
gozlemlenmistir. Gorsel 5(b)’de A-Tipi ve D-Tipi modellerin digerlerine gore kivrilmaya karsi
daha hassas oldugu goriilmiistiir.

12 T I T I T I T I T I T 18 T I T I T I T I T I T
i A - Tipi i d h
1 1.;4._’-———‘.\._/.——'. 1 / \
4»—*\,__,—07_._,_4——0
- 10 . - ~
E’Q D - Tipi | SE
g r n=133 =
= =
E A=11um ]
;’é 81 B - Tipi n fé
= | {1 =z
= / =
6 C- Tipi -
X +x T X +x 1
5 1 ! 1 ] 1 ] 1 ! 1 I 10E | ] 1 ! 1 ] 1 I 1 LT
-6 4 2 0 2 4 [ -6 4 2 0 2 4 6
Yaricap, R (imm) Yaricap, R (mm)
(a) (b)

Gorsel 5. Dalga boyu 1.1um iken kivrilma yari ¢apinin duyarlilik katsayisina olan etkisi.
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4. SONUC

Bu calismada, FKE tabanli ayni anda iki sivi analit algilama yetene8ine sahip yap1
incelenmistir. Dort farkli analit diizenlemesiyle yapilan sayisal analizler sonucu tasarlanan
yapinin ¢ift kirllim ve duyarlilik katsayisi hesaplanmistir. Sayisal analiz sonuglarina gore,
benzyne analiti kullanilan C-tipi modelin duyarlilik katsayisinin en yiiksek, etanol analiti
kullanilan A-tipi modelin ise en diisiik oldugu tespit edilmistir. Ayrica, incelenen modellerin
kivrilmaya kars1 dayanikli oldugu ve temel yayilim 6zelliklerini biiyiik 6l¢iide etkilemedikleri

goriilmiistiir.
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ABSTRACT

Supporting petroleum-based fuels along with renewable and sustainable alternating is being
occurred a beneficial choice in order to enhance the sustainable characteristic of fuels that have
been used in the transportation sector. In this context, for spark-ignition (SI) engines, alcohols
have been principally desirable and important blend stocks primarily because of their attractive
physicochemical characteristics involving higher octane number, oxygen content, evaporative
cooling, as well as lower soot tendency. The apprehensions regarding carbon dioxide (CO3)
emissions and other sustainability matters have been required to improve the efficiencies of the
engine, lower lifecycle carbon emissions, and decreased pollutants emitted from exhaust even
though the utilization of SI engines have been common all over the world, mainly for light-duty
vehicles. Methanol (CH3OH), also known as methyl alcohol and which is short-chain alcohol
has been taken into consideration as a feasible energy carrier and a prospective substitution for
traditional fossil-based fuels amongst the group of present alternating fuel candidates because
methanol is safe, ecofriendly, and abundant as well as has similar fuel properties to those of
gasoline. This work, therefore, focused on the addition of methanol at a specified fraction into
the gasoline to improve the brake thermal efficiency (BTE) and to descend the pollutants. In
the present research, the influences of different spark timings and engine speeds on the
performance and exhaust emission behaviors of a research Sl engine powered by pure gasoline
and methanol/gasoline binary blend were explored experimentally. Methanol was mixed with
gasoline at a ratio of 20% by volume that resulted in a fuel blend of M20. The tests of fuel
specimens were performed under a full load operating condition and varying engine speed
ranging from 1200 rpm to 1800 rpm at an interval of 200 rpm along with three different spark
timings (10, 18, and 26°CA bTDC). Based on the acquired findings coming from the
experiments, there was an improvement in the engine performance parameters of the tested
engine operating with M20 thanks to advancing spark timing. The highest BTE was found to
be as 36.50% for M20 at a spark timing of 26°CA bTDC and an engine speed of 1400 rpm;
meanwhile, the lowest brake specific fuel consumption (BSFC) of M20 was obtained to be as
0.256 kg/kWh under the operating conditions mentioned above. Besides, the infusion of
methanol to gasoline remarkably turned in down unburned hydrocarbon (UHC) and carbon
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monoxide (CO) emissions taking into account a wide variety of working conditions while
oxides of nitrogen (NOx) and CO> emissions augmented.

Anahtar Kelimeler: Engine speed, emissions, gasoline, methanol, performance, Sl engine,
spark timing

1. INTRODUCTION

The energy demand has been increasing day by day because of the augmentation of the human
population, modernization, and industrialization all over the world [1]. There is a great
consumption of petroleum-based fuels in internal combustion engines (ICEs) used in the
construction, agricultural and transportation sector [2, 3]. The Sl engines are widely used power
generation source for small power equipments and especially light-duty vehicles. The thermal
efficiency of the Sl engines is restricted because of the stoichiometric mixture composition and
lower compression ratio-as well even though they have been mainly preferred in commercial
implementations [4].

In recent years, due to the reasons mentioned above, the researchers have been showing an
endeavor so as to explore sustainable as well as alternative energy resources along with boosting
energy conversion efficiency for machines and systems by declining the harmful pollutants in
which revealed throughout the generation of requested energy [5, 6]. In other words, reducing
the crude oil sources and increasing pollution levels caused by combustion systems have led to
exploration for the novel as well as clean-burning fuel candidates. In this context, short-chain
alcohol-based fuels, including ethanol or methanol, have been recommended as alternating
energy resources for ICEs [7, 8]. An essential part of air pollution consists of harmful exhaust
emissions from ICEs. The above-mentioned alcohol-based fuels possess the potency in order
to turn in down the harmful pollutants such as particulate matter (PM), CO, NOx, and UHC
emissions [9]. For this reason, preferring alcohol as alternative engine fuels have been taken
into a significant consideration for a long time [10].

Today, in many countries over the world, different types of alcohol have significantly been
utilized as a blendstock in gasoline. Methanol is taken into consideration as a competitive
alternating automotive fuel for engines of the future in China [11]. From this perspective,
ethanol at a ratio of 3% by volume has been mixed with gasoline in Turkey since 2018.
According to the Official Gazette published on 16 June 2017, which was the number of 30098,
it has been mandatory that the ethanol has to be produced from domestic agricultural products
[12]. On the other hand, some countries have used a reasonably high percentage of alcohol
blending ratio. In Brazil, for instance, it is compulsory that the addition of ethanol into the
gasoline at a ratio of 27% on a volume basis since 2015 [13]. Because of the epidemic disease
(COVID-19) occurred all over the world, it is to be noted that the ethanol blending obligation
was suspended by the government in Turkey due to the requisition for colognes and
disinfectants is ascending around the world.

Both ethanol and methanol can be easily obtained from biomass and fossil-based sources
applying the physical-chemical process. In general, methanol is derived thanks to gas synthesis
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(natural gas and coal) and renewable sources (biomass and wood) [14], while ethanol is
produced from agricultural feedstocks like sugarcane and corn by fermentation process [15].
Due to the continuous production of ethanol, it’s production attained up to 110 billion liters in
the year 2019 while it was only approximately 50 billion liters in the year 2007 [16]. In addition,
the consumption of methanol has been progressively increased and employed by most of the
energy applications which was accounted for 40% of the global consumption of methanol [17].

The use of methanol goes back to ancient times. It is known that the Egyptians used a mixture
containing methanol from the pyrolysis of wood during the mummification process. Methanol
was first obtained in 1661 by dry distillation of wood. It is composed of the words ‘methu’
meaning Greek wine-alcohol and ‘hyle’ meaning wood; as a result, it gained meaning with the
word ‘methylene. In 1840, the word ‘methyl’ was derived by re-formation from methylene, and
then used to describe methyl alcohol. In 1892, the word methyl alcohol was abbreviated as
‘methanol’. Methyl alcohol is a clear, easily flammable, poisonous, an organic compound that
does not contain impurities in suspension. Even a small amount of methanol is toxic to the
living organism. It creates permanent wounds and disorders. The lethal dose ranges from 11.5
to 160 g. Methanol poses several problems in its use in diesel engines due to its low cetane
number, high ignition temperature, and self-ignition resistance [18]. However, as a
transportation fuel, methanol owns a large number of benefits over gasoline fuel like elevated
laminar flame speed [19], high octane rating (108.7) [20], and better-lean burn performance in
comparison with gasoline [21]. Besides that, methanol is an oxygenated hydrocarbon fuel with
up to 50% oxygen, which results in helping a complete combustion process inside the cylinder
and ensuring the reduction of emissions [22]. The advantages, as mentioned above, have
presented occasions for boosting the compression ratio avoiding from engine knocking and
performing high exhaust gas recirculation (EGR) percentages in which improving the thermal
efficiency along with reducing the harmful exhaust pollutants [23]. Furthermore, the volumetric
efficiency of the tested engine ascends owing to the high latent heat of evaporation of methanol,
and this influence results in a piece of enhancement for BTE [24]. But, due to the high latent
heat of evaporation and low vapor pressure of methanol, difficulties may occur during the first
start in cold weather conditions when the engine powered by high-concentration methanol with
gasoline [25, 26]. Unfortunately, the energy content of methanol is quite lower than that of
gasoline fuel, which causes to augment the consumption of fuel during the operation. Another
shortcoming for using methanol in the Sl engines is the miscibility of methanol with water.
Namely, methanol can be mixed with water in any proportion. This can cause the start-up failure
of the engine and occur damage to the components where the fuel supply system [27, 28].

The air-fuel ratio, engine load, engine speed, and spark timing are the operating parameters that
substantially influence the performance and emissions in the Sl engine applications. Amongst
the factors mentioned above, spark timing is known as one of the simplest being altered
operating parameters. The spark timing, for this reason, is continually being changed thanks to
an electronic control unit depends upon engine load, air/fuel ratio, and engine speed in order to
keep low emission levels and the highest performance for an Sl engine. The spark timing has
been advanced to ensure the optimized performance of the engine as the engine load reduces
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and the speed increases [23]. Noteworthy that there is no high-performance provided all the
time when further advancing the spark timing owing to the abnormal combustion process that
names as the engine knock. When the Sl engine powered by methanol, there is a superior
resistance to knock because of a higher octane number of methanol than that of gasoline [29].
Therefore, the engine performance can be enhanced and the emission can be decreased by
selecting a suitable spark timing when the methanol is mixed with gasoline.

It is to be noticed that the superiorities of blending methanol with gasoline get it a substantial
alternative fuel substitute characteristic. A large number of works, thus, have been carried out
by various researchers on the utilization of methanol as an engine fuel. For better understanding
the effects of engine performance and exhaust emission patterns of an SI engine when it was
fueled with methanol/gasoline blends, some relevant studies have been presented in the
paragraph given underneath.

Sharudin et al. [14] carried out experimental trials to discuss the impacts of iso-butanol additive
for 5 to 15% by volume with the intervals of 5% increment alcohol/gasoline blend containing
a constant 5 vol.% methanol on Sl engine performance and emission patterns at a fixed loading
(100%) with different engine speed ranging from 1000 rpm to 2500 rpm. The researchers were
monitored that the addition of 15% iso-butanol into methanol/gasoline blend led to
enhancement in the power, BTE, and exhaust gas temperature (EGT) in contrast to the other
tested fuel blends. Meanwhile, there was no observation regarding the improvement in the
consumption of fuel for all iso-butanol added mixtures in comparison with the base gasoline.
The exhaust emission outcomes illustrated that a substantial decline was recorded in UHC and
CO emissions; however, CO2 and NOx emissions were increased. Liu et al. [30] investigated
the performance, emission characteristics, and fuel economy of an Sl engine having a port fuel
injection (PFI) strategy when it was fuelled with low concentration methanol and gasoline
mixtures. The experimental observations showed that enhancement of the methanol proportion
in the blends caused to deteriorate the performance of the tested engine, on the other hand,
advancing the spark timing under the wide-open throttle (WOT) operating condition enhanced
the engine torque, power along with the BTE. It was to be indicated that their research
demonstrated that the binary blends of methanol and gasoline improved the conversion
efficiency for a three-way catalyst (TWC). Almost similar phenomena were ascertained in the
study conducted by Yanju et al. [31]. Pourkhesalian et al. [32] studied the engine performance
and exhaust emission properties of various alternative fuels like methanol, methane, hydrogen,
propane, and ethanol in an Sl engine and compared with base gasoline fuel. The results of the
experiments proved that the power, NOx, and CO emissions reduced when methanol was tested
instead of gasoline while the consumption of fuel increased. Celik et al. [33] tested the usability
of pure methanol as an alternative fuel candidate in a single-cylinder gasoline engine under
various compression ratios. For this objective, the compression ratio was gradually changed
from 6/1 to 10/1. According to the findings, there was no knock monitored at the compression
ratios of 8/1 and 10/1 when the engine powered by methanol; otherwise, the knock emerged at
a compression ratio of 8/1 when fueling with neat gasoline. Agarwal et al. [34] carried out a
comparative study regarding the performance and emissions of an Sl transportation engine
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fueled with 10% and 20% methanol/gasoline blends at partial loading. The researchers detected
that the alternative fuel blends could improve the BTE, and released lower concentrations of
CO, NO, and smoke emissions. Elfasakhany [35] examined the engine performance and exhaust
emission levels of an Sl engine operating with a small amount (3, 7, and 10% by volume) of
ethanol, methanol, or ethanol/methanol with gasoline blends. The researcher found that CO and
UHC emissions were remarkably decreased when the tested engine powered by
methanol/ethanol/gasoline ternary blends. Additionally, methanol/gasoline blends gave the
largest volumetric efficiency as well as the torque, while ethanol/gasoline mixtures presented
the utmost brake power parameters. Li et al. [36] scrutinized the impacts of 15% methanol/85%
gasoline blend (M15) on a volume basis on motorcycle exhaust and evaporative emissions. It
was to be noted that the addition of methanol to gasoline fuel caused to decrease in the levels
of CO and UHC emissions in contrast to those of baseline gasoline by 63-85% and 11-34.5%,
respectively, while NOx emissions rose by 76.9-107.7%. Furthermore, the test fuel reduced
toluene, benzene, xylene, and ethylbenzene emissions while increasing evaporative and
formaldehyde emissions. Yao et al. [37] studied the influence of methanol infusion into gasoline
fuel on both the unregulated and regulated harmful exhaust pollutants for a PFI gasoline engine
under WOT operating condition. It was found that all of the methanol/gasoline blends
drastically dropped the regulated emissions like CO, NOx, and non-methane hydrocarbon. As
regard hydrocarbon emissions accomplished that aromatic hydrocarbons, propylene, ethylene,
and acetylene were turned in low for all methanol/gasoline blends. On the other hand, when the
tested engine was particularly operated with high fractions of methanol, formaldehyde along
with the unburned methanol emissions notably ascended. Wu et al. [38] investigated the exhaust
emissions and lean-burn characteristics for a PFI Sl engine running on the methanol added
gasoline fuel blends at the idle running condition. For this purpose, the engine tests were
accomplished at various excess air coefficients (1, 1.2, and 1.4) with speed around 800 rpm and
the spark timing was selected based on the highest indicated thermal efficiency. The results
exhibited that the tested engine operating with methanol portrayed preferable lean-burn
performance than using the gasoline fuel. In comparison with the engine fuelled with gasoline,
the indicated thermal efficiency of the engine running on the methanol was improved and the
emissions of CO, UHC, and NOx were declined at each excess air coefficient. Chen et al. [39]
conducted research concerning the influence of methanol addition and various spark timing
parameters on the exhaust pollutants and combustion behaviors for a dual-fuel engine running
on the methanol and natural gas at the lean-burn condition. In the tests, the spark timing was
changed from 18 to 38°CA bTDC at the increment steps of 4°CA while the fraction of methanol
was selected to be as 0%, 7%, and 14.5% taking into account the energy density. The findings
coming from the experimentations presented that the treatment of gasoline with methanol
augmented the in-cylinder pressure, apparent heat release rate, and temperature. To conclude,
it reduced combustion and flame development durations. In addition, based on the increase of
energy substitution ratio, the spark timing at the maximum BTE delayed. Gravalos et al. [40]
indicated that the infusion of methanol into gasoline caused to decrease the CO and UHC
emissions; however, NOx emission increased with the increase in methanol concentration.
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The literature mentioned above review has exhibited that there is plentiful information
concerning the Sl engine running on the short-chain alcohols like methanol with gasoline
blends. Methanol can be produced from agricultural biomass products. This factor makes it
attractive to people in Turkey. Moreover, the usage of methanol added gasoline fuel blends
can effectively descend the harmful pollutants emitting from exhaust without significant
modifications to the design of the engine. In the present study, the engine performance and
exhaust emission characteristics of an Sl engine fuelled with gasoline and 20% methanol/80%
gasoline (M20) blend were experimentally investigated under different engine speeds (1200-
1800 rpm) and spark timing (10-26°CA bTDC) with a full load operating conditions.

2. MATERIAL AND METHODS

The experiments were performed in the engine test unit of Apex Innovations placed in the
Mechanical Engineering Laboratory of Ondokuz Mayis University. In the tests, a single-
cylinder, four-stroke, water-cooled S| engine was employed and the technical specifications of
this engine were tabulated in Table 1. Figure 1 demonstrates the schematic and photographic
views of the test unit. In this test unit, the required instruments were equipped so as to observe
and record the airflow rate, engine speed, fuel flow rate, engine load, temperatures, and so forth.

Table 1. Technical specifications of the test engine

Parameters Specification
Engine supplier Apex Innovations Pvt. Ltd.
Brand-Model Kirloskar- TV1
Cylinder number 1

Engine cycle 4

Maximum engine power 4.5 kW at 1800 rpm
Engine speed range 1200-1800 rpm
Powertrain Camshaft in block with pushrod
Valve system 2 valves per cylinder
Type of fuel injection Carburator
Ignition Spark-ignition
Cooling system Water-cooled
Swept volume 661.45 cm®

Bore x Stroke 87.50 mm x 110.00 mm
Compression ratio Variable: 6-10
Exhaust valve opening advance 35.5°CA bBDC
Exhaust valve closing delay 4.5°CA aTDC
Intake valve opening advance 45°CA bTDC
Intake valve closing delay 35.5°CA aBDC
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Figure 1. (a) Schematic and (b) photographic views of the experimental setup

The research SI engine operated with two types of fuel samples which are namely gasoline and
M20 (20% methanol/80% gasoline by volume). The baseline gasoline having an octane rating
of 95 used in the present study was purchased from a local petroleum station located in Samsun.
M20 alternating fuel blend was prepared thanks to a splash blending method with pouring high
purity methanol into the gasoline. There is no observed any phase separation in the fuel blend.
Table 2 presents some significant physicochemical characteristics adopted from the recent
literature of gasoline and methanol.

The test engine was run under four engine speeds, ranging from 1200 rpm to 1800 rpm at the
intervals of 200 rpm increments, for three distinct spark timing advance. The spark timings
were selected as follows: 10°CA bTDC (standard value), 18°CA bTDC, and 26°CA bTDC.
Additionally, the dynamometer load was set to 12 kg that corresponding to the engine load of
100%.
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Table 2. Physical and chemical properties of gasoline and methanol [10, 11, 30, 33, 41]

Property Unit Gasoline  Methanol
Chemical formula - CgHas CH3OH
Density g/cm® 0.720-0.775  0.792
Dynamic viscosity (20 °C) mPas 0.6 0.57
Boiling point at 1 bar °C 27-225 64.7
Motor octane number - 82-92 88.6
Research octane number - 91-100 108.7
Higher heating value MJ/kg 48.00 22.88
Lower heating value MJ/kg 42.90 20.09
Volumetric energy content = MJ/m? 31746 15871
Adiabatic flame temperature K ~ 2275 2143
Auto ignition temperature K 465-743 738
Latent heat of evaporation kJ/kg 380-400 1103
Stoichiometric air/fuel ratio - 14.2-15.1 6.47
Surface tension (20 °C) mN/m 21.6 22.1
Carbon content wt. % 84.21 37.50
Hydrogen content wt. % 15.79 12.50
Oxygen content wt. % 0 50.00
Molecular weight g/mol 114 32

During the trials, the compression ratio was kept fixed at 8:1 and any modification was not
implemented on the test setup. 10°CA bTDC is the standard value for the spark timing of the
tested engine. In the frame of the experimental work, the standard spark timing was varied to
18°CA bTDC and 26°CA bTDC throughout the experimentations in order to monitor the
influences the spark timing alteration on the engine performance and exhaust emission
behaviors when the tested SI engine operating with gasoline and M20 blend. It is to be noted
that no problems interrelated to the functionality of the engine occurred when the spark timing
was advanced.

First of all, the experiments realized with pure gasoline to record the base data. Then, the same
tests under similar conditions were actualized with an alternative M20 blend. The steady-state
operating conditions were tried to supply while the experiments were being performed. Based
on the observations, it can be mentioned that the engine speed was changed less than =10 rpm;
meanwhile, the temperatures of the engine coolant and exhaust gas varied less than +5°C.

A probe of the gas analyzer (K-test brand) was placed on the tailpipe of the engine to record
the exhaust gas emissions. Table 3 shows the technical details such as the measurement range,
resolution and uncertainty of the used exhaust gas analyzer. The measured parameters’
accuracies and calculated parameters’ uncertainties were given in Table 4.
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Table 3. The technical specifications of the exhaust gas analyzer
Emissions Measurement Range Accuracy Uncertainty

CO 0-10 % vol. +0.001% +3% of reading
UHC 0-4000 ppm +1 ppm + 8 ppm
CO2 0-20 % vol. +0.01%  +3% of reading
NOx 0-4000 ppm +1 ppm + 25 ppm
02 0-25 % vol. +0.01%  +£3% of reading

Table 4. The accuracies of measured parameters and uncertainties of calculated parameters
Measured parameters  Accuracy

Brake torque (Nm) +0.5%
Engine speed (rpm) +0.1%
Air flow rate (kg/h) +0.2%
Fuel flow rate (mL/min) +0.3%
Temperature (°C) +0.1%
Calculated parameters Uncertainty
Engine power (kW) <+ 1.3%
BSFC (g/kwWh) <+1.5%
BTE (%) <+£1.6%

3. RESULTS AND DISCUSSIONS

In the following sections, the findings coming from the engine experiments were presented and
discussed elaborately taking into account the recent literature. During the engine tests,
performance parameters such as brake specific fuel consumption (BSFC), brake thermal
efficiency (BTE), and exhaust gas temperature (EGT) was evaluated; meanwhile, the carbon
monoxide (CO), unburned hydrocarbon (UHC), carbon dioxide (CO3), and oxides of nitrogen
(NOx) emissions were monitored in order to assess the harmful exhaust pollutant levels.

3.1. Brake specific fuel consumption (BSFC)

Figure 2 portrays the variation of BSFC maps for pure gasoline and M20 alternative blend
according to the different spark ignition timing and engine speed. As can be seen in the graph
given underneath, the average BSFC value for alcohol treated gasoline reduced with ascending
the spark timing while it was increased for neat gasoline. It was noticed that the average BSFC
value for gasoline was found to be varied from 0.296 kg/kWh to 0.302 kg/kWh by advancing
the spark timing from 10°CA bTDC to 26°CA bTDC while the average BSFC outcome for M20
was obtained to be dropped from 0.306 kg/kWh to 0.267 kg/kWh. Moreover, the lowest BSFC
was monitored to be at 0.256 kg/kWh for M20 under the spark timing of 26°CA bTDC with the
engine speed of 1400 rpm. This minimum BSFC results were occurred because of the higher
latent heat of evaporation, higher knock resistance characteristic, and elevated oxygen content
resulting in more complete combustion process takes place in the cylinder. Similar results have
been reported in terms of BSFC with the usage methanol [42] and other types of alcohol
counterparts like n-butanol [43], propanol [44], and ethanol [45].
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3.2. Brake thermal efficiency (BTE)

The influence of advancing spark timing and various engine speed on the BTE values was
illustrated in Figure 3. This graph obviously exhibited that the addition of methanol into the
gasoline resulted in higher BTE that those of gasoline at all spark timing and engine speed. The
improvement in BTE using the M20 blend might be explained with some fuel characteristics of
methanol. These properties are given as follows: high flame speed, oxygen content, as well as
vaporization enthalpy. The existence of oxygen molecules in the chemical structure of methanol
attributed the oxidation rate of the fuel and therefore the BTE was enhanced. Due to the higher
latent heat of vaporization (given in Table 2) of methanol than that of gasoline, it leads the
combustion mixture to withdraw more heat throughout the vaporization process. Furthermore,
the work needed to compress the mixture is less and hence enhancement in the thermal
efficiency occurs [42, 46]. As a result, the BTE was increased. The thermal impacts can still
proceed throughout the compression stroke which shortens the compression work leading to
give high thermal efficiency [47, 48]. In conclusion, the maximum BTE for gasoline was
calculated to be as 29.92% at the spark timing of 10°CA bTDC and engine speed of 1800 rpm
while the peak BTE for M20 fuel was 36.50% under the spark timing of 26°CA bTDC with
engine speed of 1400 rpm. Sharudin et al. [14] figured out that the addition of 5% methanol to
gasoline led to increase the BTE from 18.8% to 19.1% because the oxygen content of the
methanol is high, while gasoline has zero oxygen molecule in its chemical structure. As a result,
the alcohol usage as an additive in the SI engines caused to improve the combustion process
and enhance the efficiency of the engine. Bilgin and Sezer [49] also presented similar results
and reasons.
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3.3. Exhaust gas temperature (EGT)

It is well known that the EGT proportionally varies with respect to the peak cylinder
temperature. Moreover, the EGT can be considered to evaluate the exhaust gas emissions
especially of NOx since the formation of NOx is related to the temperature [50]. The
illustrations of the EGT measurements for gasoline and M20 blend at various spark timing and
engine speed were given in Figure 4. It is to be noted that the increase in the engine speed
caused to rise the EGT for all fuels since more fuel is spent under the elevated speed in order
to obtain power demand [51]. The slight increments in the average EGTs for M20 were found
to be 6.47% at spark timing of 10°CA bTDC, 4.05% at spark timing of 18°CA bTDC, and 5.55%
at spark timing of 26°CA bTDC when compared to unleaded gasoline. It can be explained that
the increase in the EGT outcomes can be due to the excess amount of oxygen content of
methanol, resulting in more complete combustion reaction inside the cylinder. Tian et al. [52],
for instance, indicated that the infusion of butanol into the pure gasoline decreased the EGT
when the engine operated at a low speed while the EGT rose when ethanol or methanol was
added. Similar results have been also presented by various researchers such as Bokhary et al.
[53], Ahmed et al. [54], Zaharin et al. [55], and Singh et al. [56].
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Figure 4. Variation of EGT (°C) for test fuels versus spark timing and engine speed
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3.4. Unburned hydrocarbon emission (UHC)

The emissions of UHC have been expressed as by-products for the incomplete combustion
process. It has presented the chemical lost energy which is not fully transformed into the
benefited work in the ICEs [23]. In addition, these emissions are the basic participator for the
pollution of ozone and photochemical smog [57]. Figure 5 illustrates the variation of UHC
emission level for gasoline and M20 alternative blend fuel with respect to the different spark
timing and engine speed condition with full loading. As observed in the graph, there is a
reduction in UHC emissions in accordance with the increase of engine speed. Regarding the
UHC emissions for tested fuels, a significant reduction was obviously monitored with using
alcohol-treated fuel sample because of the more complete combustion reaction takes place
inside the cylinder as a result of the availability of the excess amount of oxygen content in the
methanol chemical bond. The lowest UHC emission of baseline gasoline was found to be at
138 ppm at the spark timing of 10°CA bTDC with 1800 rpm, while it was measured to be as 87
ppm for M20 fuel at the spark timing of 18°CA bTDC with similar engine speed. As noticed,
the advance in the spark timing for M20 caused to improve the UHC emissions. Sharudin et al.
[14], Elfasakhany [35], Canakci et al. [58], Balki et al. [59] have also reported similar reductions
in the UHC emission levels when the engine fuelled with alcohol-based alternative fuels owing
to the oxygen content of alcohol.
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Gasoline M20
Figure 5. Variation of UHC (ppm) for test fuels versus spark timing and engine speed

3.5. Carbon monoxide emission (CO)

The CO emission is a product of incomplete combustion reaction because of an inadequate
number of air in the fuel/air mixture or else insufficient time in the engine cycle for
accomplishment of combustion process. In other words, the percentage of the CO emission
widely depends upon the engine operating conditions and the ratio of air/fuel [60]. Figure 6
plots the change in CO emission for gasoline and M20 in relation to the spark timing and engine
speed at the load of 100%. In the overall engine working conditions, M20 released lesser
amount of CO emission that that of gasoline. The average CO emissions for gasoline at the
spark timings of 10°CA bTDC, 18°CA bTDC, and 26°CA bTDC were obtained to be as 3.31%,
4.13%, and 4.16%, respectively, while the average CO emissions for M20 blend were found to
be as 0.57%, 0.60%, and 0.90%, respectively. In comparison with the base fuel, alcohol has
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higher laminar flame speed which will help the completing combustion process for the blends
resulting in lower CO emissions [61]. The observed findings were also consistent with the
results presented in the previous investigations which used gasoline/alcohol blends [14, 62-64].
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Figure 6. Variation of CO (%) for test fuels versus spark timing and engine speed

3.6. Carbon dioxide emission (CO2)

The CO2 emission is one of the unwanted emissions since it is a significant contributor to global
warming. However, it is an indicator of the complete combustion reaction in the ICEs. The
influence of the alteration of spark timing and engine speed for the tested research engine
running on the gasoline and M20 blend on the CO, emission grades were depicted in Figure 7.
As observed from the graph, the infusion of methanol into the base fuel caused to increase the
CO- emissions remarkably. This is due to the more complete combustion process as mentioned
above with methanol addition to gasoline because of the excess amount of oxygen content in
the methanol which led to less CO and UHC emissions elevated CO2 emission [64]. There is
no apparent inclination in Figure 7 for CO2 emission results concerning the increase in spark
timing for tested fuel specimens. On the other hand, from the graph, it is to be noticed that the
formation of CO2 emission for the tested fuels less susceptible to the advance of spark timing
contrast to the gasoline. The average CO- emissions for gasoline at the spark timings of 10°CA
bTDC, 18°CA bTDC, and 26°CA bTDC were measured to be as 8.08%, 8.28%, and 8.24%,
respectively. However, the average CO emissions for the M20 blend at the aforementioned
spark timings were monitored to be 9.87%, 10.38%, and 10.47%, respectively. As seen, there
is a slight increment in the CO, emissions of M20 fuel with the increase in the spark timing.
Varol et al. [65], for instance, investigated the effects of the ethanol, methanol, and butanol
addition at a ratio of 10% into the unleaded gasoline on the exhaust emission characteristics of
an Sl engine. The researchers indicated that the addition of alcohol to gasoline resulted in the
lean burning thanks to the rise of oxygen content in the blend, leading the improved combustion.
In conclusion, the average CO- emissions for methanol, ethanol, and butanol added fuels were
increased approximately by 7.15%, 6.3%, and 5.8%, respectively when compared with
gasoline.
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3.7. Oxides of nitrogen emission (NOx)

The principal inconvenience for the infusion of methanol into the pure gasoline was detected
with a drastic jump in the emission of NOx. The change in the generation of NOx emissions for
gasoline and M20 fuel blend according to the various spark timing and engine speed conditions
were shown in Figure 8. It can be implied from the graph that the NOx emissions ascended with
the advancing spark timing from 10 °CA bTDC to 26°CA bTDC for both gasoline as well as
M20 blend. On the other hand, NOx results for M20 were strikingly higher than that of pure
gasoline in the course of the spark timing advance and engine speed variation. Namely, on
average, the NOx emissions for gasoline at the spark timings of 10°CA bTDC, 18°CA bTDC,
and 26°CA bTDC were obtained to be 1404 ppm, 1471 ppm, and 1820 ppm, respectively;
however, the average NOx emissions for M20 under the similar spark timings were 4156 ppm,
5399 ppm, and 6423 ppm, respectively. The main reason for the above mentioned case might
be owing to the concentration of oxygen in the blend of M20 along with the extended
combustion duration with the advancing spark timing. It is well-known that the formation of
NOx emission inside the cylinder is extremely depended upon the oxygen content, combustion
chamber temperature, and duration of the combustion reaction [23]. Depending on the
increasing temperature inside the combustion chamber, the generation of NOx emissions would
also turn in up because the nitrogen and oxygen atoms might react with each other under the
high temperature [66]. To sum up, the advancing the spark timing caused to increase in time
for generating NOx emissions in the cylinder. In order to overcome the NOx emissions in the
engines and to obtain desirable levels, sometimes retarded timing is able to be used [67]. It can
be highlighted that the obtained findings were in line with the presented results by other
researchers [23, 68, 69], as the researchers clarified that the infusion of fuel additive caused to
occur more complete combustion reaction inside the cylinder, which resulted in high
combustion temperature, leading the increment in the generation of NOx emissions.
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4. CONCLUSION

The exploration of alternative engine fuels has been quite considerable for a long time. In the
seek for alternating fuels for vehicles used in the transportation sector, engine constraints,
environmental issues, and economical concerns have to be taken into account in figuring the
renewable, sustainable, and effective fuel. Amongst the alternative fuels, methanol is one of the
alluring fuels for the SI engine applications because it has a higher octane number and oxygen
content than that of gasoline and it can be obtained from renewable raw materials. On the other
hand, there is a necessity concerning further enhancement in the presently available methanol
fuels to achieve preferable emission grades along with better engine performance
characteristics. The goal of the present research was to investigate the usability short-chain
alcohol (methanol-C1) in an Sl engine at four different engine speed (1200, 1400, 1600, and
1800 rpm) and three different spark timing (10, 18, and 26°CA bTDC) with full loading
conditions. The experimental outcomes such as engine performance and exhaust emissions for
the addition of 20% (by volume) methanol into the gasoline were comprehensively compared
with base fuel. The main conclusions were summarized underneath.

e The results obtained from this experimental work addressed that the infusion of

methanol to gasoline could allow rising spark timing so as to achieve better engine
performance like high BTE along with lesser BSFC.

e The M20 alternating fuel blend demonstrated the capability to descend the UHC and
CO emissions under most of the operating conditions of the tested engine.

e The formation of the NOx emissions strikingly jumped with the increase in the spark
timing in comparison with the pure gasoline when the SI engine ran on M20.

e Asregards to the EGT results, the slight increments were monitored for M20 blend by
between 4.05% and 6.47% under different spark timings when compared with
gasoline.

e Due to the excess amount of oxygen molecules in the methanol chemical structure, a
more complete combustion reaction took place inside the cylinder. Therefore, the
infusion of methanol into gasoline caused to increase the CO2 emissions in
comparison with gasoline.

In conclusion, the addition of methanol as an alternative engine fuel into the gasoline at a certain
concentration is exclusively convenient for declining the harmful pollutants. Moreover, this

paper set out that it is probable to further enhance the engine performance of the Sl engine
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with M20 blend by implementing spark timing advance timing provided that the
on of NOx emissions are dropped by some control techniques regarding the NOx

reduction like pre-combustion methods or utilizing after-treatment devices. In future studies, it

can be carried out increasing the compression ratio because methanol has a higher octane

number than that of neat gasoline and hence acquiring higher performance levels from the

engine.

NOMENCLATURE

BSFC Brake specific fuel consumption
bTDC Before top dead center

BTE Brake thermal efficiency

CA : Crank angle

CH3OH : Methanol

CcoO . Carbon monoxide

COz Carbon dioxide

EGR Exhaust gas recirculation

EGT Exhaust gas temperature

ICE Internal combustion engine
M15 15% methanol/85% gasoline blend
M20 20% methanol/80% gasoline
NOx Oxides of nitrogen

PFI Port fuel injection

PM Particulate matter

Sl Spark-ignition

TWC Three-way catalyst

UHC Unburned hydrocarbon

WOT Wide-open throttle

REFERENCES

[1] Das, S., Kashyap, D., Kalita, P., Kulkarni, V., Itaya, Y. Clean gaseous fuel application
in diesel engine: A sustainable option for rural electrification in India. Renewable and
Sustainable Energy Reviews, 117, 109485, 2020.

[2] Dogan, B., Erol, D., Yaman, H., Kodanli, E. The effect of ethanol-gasoline blends on
performance and exhaust emissions of a spark ignition engine through exergy
analysis. Applied Thermal Engineering, 120, 433-443, 2017.

[3] Caliskan, H. Environmental and enviroeconomic researches on diesel engines with
diesel and biodiesel fuels. Journal of Cleaner Production, 154, 125-129, 2017.

[4] Ran, Z., Hariharan, D., Lawler, B., Mamalis, S. Experimental study of lean spark
ignition combustion using gasoline, ethanol, natural gas, and syngas. Fuel, 235, 530-
537, 2019.

[5] Huang, H., Teng, W., Li, Z,, Liu, Q., Wang, Q., Pan, M. Improvement of emission

characteristics and maximum pressure rise rate of diesel engines fueled with n-
butanol/PODE3-4/diesel blends at high injection pressure. Energy Conversion and
Management, 152, 45-56, 2017.

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 51



[6]

[7]

[8]

[9]

[10]
[11]
[12]

[13]

[14]

[15]

[16]
[17]
[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

Anadolu Kongresi 4. Uluslararasi Uygulamali Bilimler Kongresi

Nour, M., Attia, A. M., Nada, S. A. Combustion, performance and emission analysis
of diesel engine fuelled by higher alcohols (butanol, octanol and heptanol)/diesel
blends. Energy Conversion and Management, 185, 313-329, 2019.

Sileghem, L., Ickes, A., Wallner, T., Verhelst, S. Experimental investigation of a DISI
production engine fuelled with methanol, ethanol, butanol, and iso-stoichiometric
alcohol blends. Argonne National Lab. (ANL), Argonne, IL (United States), 2015.
Badwal, S. P. S., Giddey, S., Kulkarni, A., Goel, J., Basu, S. Direct ethanol fuel cells
for transport and stationary applications—A comprehensive review. Applied

Energy, 145, 80-103, 2015.

Elfasakhany, A. Exhaust emissions and performance of ternary iso-butanol-bio-
methanol-gasoline and n-butanol-bio-ethanol-gasoline fuel blends in spark-ignition
engines: Assessment and comparison. Energy, 158, 830-844, 2018.

Celebi, Y., Aydin, H. An overview on the alcohol fuels in diesel engines. Fuel, 236,
890-911, 2019.

Verhelst, S., Turner, J. W., Sileghem, L., Vancoillie, J. Methanol as a fuel for internal
combustion engines. Progress in Energy and Combustion Science, 70, 43-88, 2019.
https://www.resmigazete.gov.tr/eskiler/2017/06/20170616-7.htm (Access date:
15/07/2020)

Hinton, N., Stone, R., Cracknell, R., Olm, C. Aqueous ethanol laminar burning
velocity measurements using constant volume bomb methods. Fuel, 214, 127-134,
2018.

Sharudin, H., Abdullah, N. R., Najafi, G., Mamat, R., Masjuki, H. H. Investigation of
the effects of iso-butanol additives on spark ignition engine fuelled with methanol-
gasoline blends. Applied Thermal Engineering, 114, 593-600, 2017.

Masum, B. M., Masjuki, H. H., Kalam, M. A,, Fattah, I. R., Palash, S. M., Abedin, M.
J. Effect of ethanol—gasoline blend on NOx emission in Sl engine. Renewable and
Sustainable Energy Reviews, 24, 209-222, 2013.

www.afdc.energy.gov/data/ (Access date: 15/07/2020)
https://www.methanol.org/the-methanol-industry/ (Access date: 15/07/2020)
Acaroglu, M. Alternatif enerji kaynaklari. Nobel Yayin Dagitim Ltd. Sti., Yayimn No:
1253, Teknik Bilimler: 96, Ostim, Ankara, 2007. (In Turkish)

Beeckmann, J., Cai, L., Pitsch, H. Experimental investigation of the laminar burning
velocities of methanol, ethanol, n-propanol, and n-butanol at high pressure. Fuel, 117,
340-350, 2014.

Zhen, X., Wang, Y. An overview of methanol as an internal combustion engine

fuel. Renewable and Sustainable Energy Reviews, 52, 477-493, 2015.

Liang, C., Ji, C., Liu, X. Combustion and emissions performance of a DME-enriched
spark-ignited methanol engine at idle condition. Applied Energy, 88(11), 3704-3711,
2011.

Gong, C., Li, Z., Huang, K., Liu, F. Research on the performance of a
hydrogen/methanol dual-injection assisted spark-ignition engine using late-injection
strategy for methanol. Fuel, 260, 116403, 2020.

Pulkrabek, WW. Engineering Fundamentals of the Internal Combustion Engine. No.
621.43. Pearson New International Edition. Pearson Higher Ed., 1997.

Cakmak, A., Ozcan, H. Oxygenated fuel additives to gasoline. Journal of Polytechnic,
4, 831-40, 2018.

Hu, T., Weli, Y., Liu, S., Zhou, L. Improvement of spark-ignition (SI) engine
combustion and emission during cold start, fueled with methanol/gasoline

blends. Energy & Fuels, 21(1), 171-175, 2007.

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 52


http://www.afdc.energy.gov/data/
https://www.methanol.org/the-methanol-industry/

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Anadolu Kongresi 4. Uluslararasi Uygulamali Bilimler Kongresi

Gong, C., Li, Z., Chen, Y., Liu, J., Liu, F., Han, Y. Influence of ignition timing on
combustion and emissions of a spark-ignition methanol engine with added hydrogen
under lean-burn conditions. Fuel, 235, 227-238, 2019.

Siwale, L., Krist6f, L., Bereczky, A., Mbarawa, M., Kolesnikov, A. Performance,
combustion and emission characteristics of n-butanol additive in methanol-gasoline
blend fired in a naturally-aspirated spark ignition engine. Fuel Processing
Technology, 118, 318-326, 2014.

Kumar, M. S., Ramesh, A., Nagalingam, B. An experimental comparison of methods
to use methanol and Jatropha oil in a compression ignition engine. Biomass and
Bioenergy, 25(3), 309-318, 2003.

Wang, C., Li, Y., Xu, C., Badawy, T., Sahu, A., Jiang, C. Methanol as an octane
booster for gasoline fuels. Fuel, 248, 76-84, 2019.

Liu, S., Clemente, E. R. C., Hu, T., Wei, Y. Study of spark ignition engine fueled with
methanol/gasoline fuel blends. Applied Thermal Engineering, 27(11-12), 1904-1910,
2007.

Yanju, W., Shenghua, L., Hongsong, L., Rui, Y., Jie, L., Ying, W. Effects of
methanol/gasoline blends on a spark ignition engine performance and

emissions. Energy & Fuels, 22(2), 1254-1259, 2008.

Pourkhesalian, A. M., Shamekhi, A. H., Salimi, F. Alternative fuel and gasoline in an
Sl engine: A comparative study of performance and emissions

characteristics. Fuel, 89(5), 1056-1063, 2010.

Celik, M. B., Ozdalyan, B., Alkan, F. The use of pure methanol as fuel at high
compression ratio in a single cylinder gasoline engine. Fuel, 90(4), 1591-1598, 2011.
Agarwal, A. K., Karare, H., Dhar, A. Combustion, performance, emissions and
particulate characterization of a methanol—gasoline blend (gasohol) fuelled medium
duty spark ignition transportation engine. Fuel Processing Technology, 121, 16-24,
2014.

Elfasakhany, A. Investigations on the effects of ethanol-methanol—gasoline blends in a
spark-ignition engine: performance and emissions analysis. Engineering Science and
Technology, an International Journal, 18(4), 713-719, 2015.

Li, L., Ge, Y., Wang, M., Li, J., Peng, Z., Song, Y., Zhang, L. Effect of
gasoline/methanol blends on motorcycle emissions: Exhaust and evaporative
emissions. Atmospheric Environment, 102, 79-85, 2015.

Yao, D., Ling, X., Wu, F. Experimental investigation on the emissions of a port fuel
injection spark ignition engine fueled with methanol-gasoline blends. Energy &
Fuels, 30(9), 7428-7434, 2016.

Wu, B., Wang, L., Shen, X,, Yan, R., Dong, P. Comparison of lean burn
characteristics of an Sl engine fueled with methanol and gasoline under idle
condition. Applied Thermal Engineering, 95, 264-270, 2016.

Chen, Z., Wang, L., Zhang, Q., Zhang, X., Yang, B., Zeng, K. Effects of spark timing
and methanol addition on combustion characteristics and emissions of dual-fuel engine
fuelled with natural gas and methanol under lean-burn condition. Energy Conversion
and Management, 181, 519-527, 2019.

Gravalos, 1., Moshou, D., Gialamas, T., Xyradakis, P., Kateris, D., Tsiropoulos, Z.
Emissions characteristics of spark ignition engine operating on lower-higher
molecular mass alcohol blended gasoline fuels. Renewable Energy, 50, 27-32, 2013.
Uslu, S., Celik, M. B. Performance and exhaust emission prediction of a Sl engine
fueled with I-amyl alcohol-gasoline blends: an ANN coupled RSM based
optimization. Fuel, 265, 116922, 2020.

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 53



[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

Anadolu Kongresi 4. Uluslararasi Uygulamali Bilimler Kongresi

Prasad, B. N., Pandey, J. K., Kumar, G. N. Impact of changing compression ratio on
engine characteristics of an Sl engine fueled with equi-volume blend of methanol and
gasoline. Energy, 191, 116605, 2020.

Thomas, R., Sreesankaran, M., Jaidi, J., Paul, D. M., Manjunath, P. Experimental
evaluation of the effect of compression ratio on performance and emission of Sl
engine fuelled with gasoline and n-butanol blend at different loads. Perspectives in
Science, 8, 743-746, 2016.

Mourad, M., Mahmoud, K. R. Performance investigation of passenger vehicle fueled
by propanol/gasoline blend according to a city driving cycle. Energy, 149, 741-749,
2018.

Sudarmanta, B., Junipitoyo, B., Putra, A. B. K., Sutantra, I. N. Influence of the
compression ratio and ignition timing on Sinjai Engine performance with 50%
bioethanol-gasoline blended fuel. ARPN Journal of Engineering and Applied
Sciences, 11(4), 2768-2774, 2016.

Masum, B. M., Masjuki, H. H., Kalam, M. A., Palash, S. M., Habibullah, M. Effect of
alcohol—gasoline blends optimization on fuel properties, performance and emissions of
a Sl engine. Journal of Cleaner Production, 86, 230-237, 2015.

Al-Hasan, M. Effect of ethanol-unleaded gasoline blends on engine performance and
exhaust emission. Energy Conversion and Management, 44(9), 1547-1561, 2003.
Eyidogan, M., Ozsezen, A. N., Canakci, M., Turkcan, A. Impact of alcohol-gasoline
fuel blends on the performance and combustion characteristics of an Sl

engine. Fuel, 89(10), 2713-2720, 2010.

Bilgin, A., Sezer, |. Effects of methanol addition to gasoline on the performance and
fuel cost of a spark ignition engine. Energy & Fuels, 22(4), 2782-2788, 2008.

Fattah, I. R., Masjuki, H. H., Kalam, M. A., Mofijur, M., Abedin, M. J. Effect of
antioxidant on the performance and emission characteristics of a diesel engine fueled
with palm biodiesel blends. Energy Conversion and Management, 79, 265-272, 2014.
Elfasakhany, A., Mahrous, A. F. Performance and emissions assessment of n-butanol-
methanol—-gasoline blends as a fuel in spark-ignition engines. Alexandria Engineering
Journal, 55(3), 3015-3024, 2016.

Tian, Z., Zhen, X., Wang, Y., Liu, D., Li, X. Comparative study on combustion and
emission characteristics of methanol, ethanol and butanol fuel in TISI

engine. Fuel, 259, 116199, 2020.

Bokhary, A. Y. F., Alhazmy, M., Ahmad, N., Albahkali, A. Investigations on the
utilization of ethanol-unleaded gasoline blends on Sl engine performance and exhaust
gas emission. International Journal of Engineering & Technology IJETIJENS, 14(02),
2014.

Ahmed, M. A., Ismail, Y., Mohamed, M. The influence of ethanol—gasoline blends on
performance characteristics of engine generator set. American Journal of Engineering
Research, 6(9), 71-77, 2017.

Zaharin, M. S. M., Abdullah, N. R., Masjuki, H. H., Ali, O. M., Najafi, G., Yusaf, T.
Evaluation on physicochemical properties of iso-butanol additives in ethanol-gasoline
blend on performance and emission characteristics of a spark-ignition engine. Applied
Thermal Engineering, 144, 960-971, 2018.

Singh, S. B., Dhar, A., Agarwal, A. K. Technical feasibility study of butanol-gasoline
blends for powering medium-duty transportation spark ignition engine. Renewable
Energy, 76, 706-716, 2015.

Masum, B. M., Masjuki, H. H., Kalam, M. A,, Palash, S. M., Wakil, M. A., Imtenan,
S. Tailoring the key fuel properties using different alcohols (C2-C6) and their

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 54



[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

Anadolu Kongresi 4. Uluslararasi Uygulamali Bilimler Kongresi

evaluation in gasoline engine. Energy Conversion and Management, 88, 382-390,
2014.

Canakci, M., Ozsezen, A. N., Alptekin, E., Eyidogan, M. Impact of alcohol-gasoline
fuel blends on the exhaust emission of an Sl engine. Renewable Energy, 52, 111-117,
2013.

Balki, M. K., Sayin, C., Canakci, M. The effect of different alcohol fuels on the
performance, emission and combustion characteristics of a gasoline engine. Fuel, 115,
901-906, 2014.

Kog, M., Sekmen, Y., Topgiil, T., Yiicesu, H. S. The effects of ethanol-unleaded
gasoline blends on engine performance and exhaust emissions in a spark-ignition
engine. Renewable Energy, 34(10), 2101-2106, 2009.

Pechout, M., Mazac, M., Vojtisek-Lom, M. Effect of higher content n-butanol blends
on combustion, exhaust emissions and catalyst performance of an unmodified Sl
vehicle engine. SAE Technical Paper, No. 2012-01-1594, 2012.

Altun, S, Oztop, H., Oner, C., Varol, Y. Exhaust emissions of methanol and ethanol-
unleaded gasoline blends in a spark-ignition engine. Thermal Science, 17(1), 291-297,
2013.

Abu-Zaid, M., Badran, O., Yamin, J. Effect of methanol addition on the performance
of spark ignition engines. Energy & Fuels, 18(2), 312-315, 2004.

Yilmaz, I., Tastan, M. Investigation of hydrogen addition to methanol-gasoline blends
in an Sl engine. International Journal of Hydrogen Energy, 43(44), 20252-20261,
2018.

Varol, Y., Oner, C., Oztop, H. F., Altun, S. Comparison of methanol, ethanol, or n-
butanol blending with unleaded gasoline on exhaust emissions of an Sl engine. Energy
Sources, Part A: Recovery, Utilization, and Environmental Effects, 36(9), 938-948,
2014.

Gupta, H. N. Fundamentals of internal combustion engines. PHI Learning Pvt. Ltd.,
2012.

Heywood, J. B. Internal combustion engine fundamentals. McGraw-Hill Education,
1988.

Stein, R. A., Anderson, J. E., Wallington, T. J. An overview of the effects of ethanol-
gasoline blends on Sl engine performance, fuel efficiency, and emissions. SAE
International Journal of Engines, 6(1), 470-487, 2013.

Yacoub, Y., Bata, R., Gautam, M. The performance and emission characteristics of
C1-C5 alcohol-gasoline blends with matched oxygen content in a single-cylinder spark
ignition engine. Proceedings of the Institution of Mechanical Engineers, Part A:
Journal of Power and Energy, 212(5), 363-379, 1998.

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 55



Anadolu Kongresi 4. Uluslararasi Uygulamali Bilimler Kongresi

MERKEZIi BiR EGITiM VE ARASTIRMA HASTANESINDEKi RADIUS DISTAL
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OZET:

Amac: Radius distal ug kiriklar1 (RDUK) acil servise en fazla basvuruya neden olan ortopedik
yaralanmalar arasindadirlar ve tiim kiriklarin yaklasik altida birini teskil ederler. Yiiksek oranda
goriilmelerine ragmen, lilkemizde, RDUK’larin epidemiyolojik 6zelliklerini degerlendiren
yakin tarihli bir calisma yoktur. Bu ¢aligmanin amaci, merkezi egitim ve aragtirma hastanesinde
son verileri 1s18inda RDUK ’larin sikligin1 ve demografini degerlendirmektir.

Hastalar ve Yontem: Bu tanimlayici calismada; 2013-2017 yillari arasindaki tim RDUK tanili
hastalarin, yas, cinsiyet, mevsimsel insidans, yaralanma paterni, kirik tipi ve takvim yil1 verileri
degerlendirildi.

Bulgular: Klinik kayitlarimiza gore 1563 hastanin (601kadin, 962 erkek) yas ortalamasi 31.2
(Aralik;0-91) idi. Hasta sayilari yillara gore 313, 298 , 309 , 326 ve 317 olarak dagilmaktadir.
1087 hastada eklemdis1 (%69.5) ve 476 hastada eklemici (%30.5) RDUK vardi. Tiim hastalar
icin en sik goriilen mevsim kis (% 32.2) iken, ¢ocuklarda (% 30.7) sonbahardir.

Sonug¢: Bizim RDUK ile ilgili verilerimiz, baz1 yonlerden diger iilkelerden yayinlanan son
donem epidemiyolojik calismalardan farklilik gostermektedir. Cografya ve gelisim diizeyleri
kirtk 6zelliklerini etkilemekte goriinmektedir; bu nedenle, iilkemizin farkli kategorideki
hastanelerinden saglanan ulusal veriler, 6nleme stratejilerini olustururken uluslararasi literatiir
verilerine gore daha etkili ve yararli olacaktir.

THE EPIDEMIOLOGY OF RADIUS DISTAL FRACTURE IN A CENTRAL
TRAINING AND RESEARCH HOSPITAL BY SELECTED CHARACTERISTICS

ABSTRACT:

Background: Distal radial fractures (DRF) are among the most common orthopedic injuries of
emergency application, accounting for one-sixth of all fractures. Despite their high frequency,
there was no study assessing their epidemiological characteristics in developing countries. The
aim of this study was to evaluate the frequency and demography of DRF from the recent data
of central training and research hospital.

Methods: In this descriptive study, we identified DRF cases between 2013 and 2017. The age,
sex, seasonal incidence, injury pattern, fracture type and calendar year for all patients were
evaluated.
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Results: Among the 1563 patients (601 women, 962 men) with mean age of 34.1(range; 0-91)
described in our own clinic records.313, 298,309, 326 and 317 patients applied with DRF from
the years 2013 to 2017, respectively. 1087 patients had extra-articular (69.5%) and 476 had
intra-articular (30.5%) DRF. DRF is mostly seen in winter (32.2%), whereas it is higher in
autumn for children (30.7%).

Conclusion: Our data of DRF differ from recent epidemiologic studies from different countries
in some aspects. Geography and development level seems to influence the fracture
characteristics; so, national data collecting for all the countries from different categories of
hospital will be more effective than data of international literature while creating prevention
strategies.

Keywords: Distal radius fracture, epidemiology, trauma, demographic, incidence

Introduction

Distal radius fractures (DRF) are one of the most common causes of admission to an
emergency with increasing incidence in many part of the world [1,2]. Many of the societal
effects of these fractures extend beyond the significant medical costs, including decreased
school attendance,lost work hours, loss of independence, and lasting disability [3]. For this
reason, identification of incidence and demography of the DRF is increasingly important for
defining population under risk and achieving effective prevention strategies. Many national and
institutional studies have been published; these studies have assessed the epidemiology and
frequency of these fractures reporting various results [1-8]. A study suggested the real increase
in DRF over 35 years [4], whereas a recent study reported similar annual incidence of DRF in
1985 and 2004 [5]. A detailed understanding of the characteristics of the DRF was claimed to
be necessary for the radiologist to provide a clinically relevant description [6] and the
physicians to choose the most appropriate treatment options for the fracture, aswell as
effectively target at-risk populations with preventive measures. [3,7-8].
Although majority of these epidemiologic studies have been in western and developed world,
there is significant lack of data in eastern world [1]. Despite their importance, epidemiology,
socioeconomic costs and frequency of DRF have not evaluated in the studies originated from
our country. To the best of our knowledge, it is the first study assessing the frequency of DRF
from the developing country. The aim of the present study was to evaluate the recent frequency
and demography of DRF from the data of a central training and research hospital in the capital
city of developing country, and to inform the estimation of demography structure and changes
for forthcoming years.
Materials and Methods

The observational study was conducted at a tertiary central referral hospital in the capital
city of developing country. We identified 1563 DRF cases between January 2013 and December
2017; they were classified as intra-articular and extra-articular according to the fracture type.
Pathologic fractures and re-fractures were excluded. There was no age restriction as inclusion
criteria. The age, sex, fracture type, injury pattern, seasonal incidence and calendar year for
each patient were evaluated in the present study.

As our hospital is one of the main centrally located hospitals in our developing country,
and the capital is a metropolis where people from every part of the country live, our data may

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 57



Anadolu Kongresi 4. Uluslararasi Uygulamali Bilimler Kongresi

be valuable for the demographic evaluation of DRF throughout our country. We used both
hospital electronic database and emergency service hand-writing patient chart to obtain more
accurate results. First, numbers of patients admitted to our clinic were recorded, by calendar
year. Age and gender of the patients were recorded and the type of the DRF was identified from
the hospital electronic database and patients’ emergency charts,and then confirmed by X-ray
archive. Injury patterns were also identified as low and high energy traumasby using the both
hospital electronic database and patients’ emergency charts. All data were calculated as
frequencies, means, standard deviations and ranges. Statistical calculations were performed
with SPSS 17.0 (SPSS Inc., Chicago, IL, USA.).

Results

A total of 1563 patients with DRF that occurred between 2013 and 2017 were included in this
study. According to the calendar years, in 2013, 313 patients with DRF were admitted to our
clinic; in 2014, 298; in 2015, 309; in 2016, 326; and in 2017, 317 patients were admitted with
DRF. Among the 1563 patients, 601 patients were female (38.5 %) and 962 were male (61.5
%). Patients’ gender, fracture site and injury pattern distributions over these five years are
shown in Table 1. There was slight increase in the number of female patients across the calendar
years, while the number of male patients held steady as shown in Table 2. The mean age of all
patients was: 34.1(+22.0). Mean ages of female and male patients were 44.2(+22.4) and
27.8(£19.3), respectively. The range of the patients’ age were between newborn to age of
91.The number of female and male patients and their age distributions, by calendar year, are
shown in Table 2. Mean ages of female patients were higher than the mean ages of male patients
(Figure 1).

Regarding to the fracture type; 1087 patients had extra-articular (69.5%) and 476 had intra-
articular (30.5%) DRF.Presentation of patients according to age groups and fracture types is
shown in Figure 2. Mean age of patients with intra-articular type DRF (46.5) was higher than
mean age of patients with extra-articular type DRF (28.7). 1138 fractures were due to low
energy trauma (72.8 %) and 425 were due to high energy trauma (27.2 %).Mean age of patients
with low-energy DRF (34.1) was similar with-mean age of high-energy DRF (34.2). There was
a positive trend-in high energy traumas by calendar years. High energy traumas are about two
fold higher in male patients compared to the female patients (Figure 3). With respect to the
seasonal variation of fracture, DRF is mostly seen in winter (32.2%), whereas it is higher in
autumn for children (30.7%)(Figure 4).

Discussion

DRF are a common source of morbidity worldwide and the necessity for a comprehensive
preventive policy and planning for future treatment point to the importance of gathering data
on the incidence and trends of these fractures [2,3,6,7,9]. Regional, sample-sized and
institutional studies have tried to identify frequency, demographic structure and fracture site,
aiming to contribute to preventive policies and treatment planning [2,4-10]. However, in
explaining their own limitations, all of these studies emphasize the need for further studies.
Although there were studies about epidemiology of various fractures such as hip fractures [11]
and spinal injuries [12] in recent Turkish literature, there wasn’t any study in the Turkish
literature reported on the frequency and demography of DRF.The aim of the present study was
to evaluate the recent frequency and demography of DRFfrom the meticulously collected data
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of a central training and research hospital in the capital city of developing country, to allow for
the estimation of any population changes in the forthcoming years.

By the data of recent study from USA, distal radiusand ulna fractures were the most common
upper extremity fractures and the most common type offracture for all age groups was distal
radius fractures, except in thel8- to 34-year-old group [10]. This study also emphasized the
necessity of epidemiological studies for research,clinical applications, and public health and
health policy initiatives.We specifically identified DRF in the present study, so we could not
say that this fracture was most common. However, there is consensus in literature about DRF
as mostly seen fracture [3,6,13].The pediatric and elderly populations are bothconsidered at
high risk for this injury, and additionally age groups, gender andethnicity may also be
considered distinct riskfactors within each of these populations [3].

Regarding to the age group of children, DRF were reported to be second most common fractures
after forearm fractures [14,15] ; whereas it was most seen fracture among children in other
recent study [16]. Regardlessthe different result of recent studies, incidences of the DRF is one
of the high or both developed and developing countries. Study from USA and South Korea
reported peak age of 10-14 [14,16] and it was reported 5-11 in a study from Pakistan [15]. It
was 8-14 in the present study and it was very similar the data from Malaysia [17].Number of
male was twofold higher than female patients in study from USA [14], whereas it was four fold
in study from Pakistan [16]. In our study, it was 377 versus 188 and it showed about three fold
higher incidences in male patients. In the study reporting of DRF in Malaysian children, males
had 73.8 % and it showed about three fold higher percentage in males that was similar the result
of our study. This might be result of relatively higher indoor life style of girls in eastern
countries. Summer was peak season in study from Pakistan [16] and autumn was in or study.
However incidence of summer and autumn were very close in both of the studies.

Incidence trend of DRF is matter of debate. A study suggested the real increase in DRF over 35
years [4], whereas other recent study reported similar annual incidence of DRF in 1985 and
2004 [5]. There was no significant increase in.number of fracture in recent five years in the
present study. Although male patients had higher incidence, number of female patients was
reported to be 4-5 fold higher in elderly. The results of the present study also supported results
of previous studies regarding the gender distributions of fractures according to age of
patients.The proportion of patients with high-energy distal radius fracture wasapproximately
fivefold higher in men than in women in recent study [9] and higher percentage of low-energy
fracture in women may beexplained by the increasing number of patients with osteoporosis
[18]. In the present study, males had also higher incidence of high energy fracture. Winter time
was reported to peak season for DRF and the slipperiness of the pavement was suggested to be
reason of the wintertime excess of distal radius fractures [8].Although the peak season was
autumn for children, DRF was mostly seen in winter for all patients in the present study.
There are some limitations to this study. First, social descriptors of patients such as the quality
of their care, whether they live alone and whether they live in a house or in a nursing home
were not reported in this study. Second, although our tertiary training and research hospital is
situated in the central part of the capital city, data from different parts of our country and from
different hospitals such as university, state and private hospitals may provide better information
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for making decisions about population changes in DRF. Third, the five most recent years were
reported in this study; analysis over a longer time period may give a more accurate picture of
trends in DRF.

In summary, male patients had younger age with higher rate of high energy trauma comparing
to the female patients. Although DRF is mostly seen in winter, its incidence is higher in autumn
for children. Ourdata of DRF differ from recent epidemiologic studies from different countries
in some aspects. Results of our study were generally differs from data of developed
countries.Geography and development level seems to influence the fracture characteristics; so,
national data collecting for every developing countries from different categories of hospital will
be more effective than data of international literature while creating prevention strategies.
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Table 1 Demographic and clinical data of the patients

Number Percentage (%)
Gender (Female/Male) 601/962 39/61
Type (Intra/Extra articular) 1087/476 70/30
Energy (Low/High) 1138/425 73/27

The values are given as the the number of patients with the percentage.

Table 2; Number of the female and male patients and their mean age distributions
according to the calendar years.

Calander Gender Number of Mean and Std deviation

Year patients

2013 Male 198 27,8 (+19,3)
Female 115 44,2 (£22,8)

2014 Male 188 28,4 (+18.6)
Female 110 44,6 (£22,1)

2015 Male 188 28,8 (+17,6)
Female 121 45,1 (£21,6)

2016 Male 200 28,3 (+19,8)
Female 126 45,3 (£21,8)

2017 Male 188 29,0 (+17,9)
Female 129 45,1 (+18,8)
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Fig 1. Gender distributions of fractures according to age of patients
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Fig 2. Presentation of patients according to age groups and fracture types

TAM METIN KITABI ISBN: 978-605-06696-4-0  www.anadolukongresi.org Sayfa | 63




Anadolu Kongresi 4. Uluslararas1 Uygulamali Bilimler Kongresi

700

500 -

M low energy trauma

M high energy trauma

200 A

100 -+

male female

Fig 3. Fracture pattern distributions according to gender of patients
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Fig 4. Seasonal incidence of fractures according age of patients
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ABSTRACT

Diabetes affects approximately 422 million.of the world's population according to the World
Health Organization. Diabetic polyneuropathy is the most common diabetic complication with
a lifetime probability of occurrence of approximately 50%. Loss of this protective sensation
significantly increases the risk of diabetic foot ulcers. Therefore, due to an increased prevalence
of diabetic complications, the first podology program in Turkey was established at Kocaeli
University to implement more of a preventative treatment approach to combat diabetes by
minimizing complications arising from it. However, it is currently unknown how the
podologists, within the framework of their official duties, could contribute to the physicians
and other health care professionals on preventing diabetic foot ulcers and what types of
procedures they could perform. Additionally, it is quite apparent that the pain-free preventive
and therapeutic methods utilized by the podologists today are not sufficiently researched, thus
more scientific research should be conducted on the effectiveness of these practices. The main
aim of this review is to provide the necessary information to the physicians and other health
care professionals on what types of procedures and treatments could be performed by the
podologists, how they could be beneficial to the health care field in Turkey, and how they could
take part as part of a multidisciplinary team in the prevention of the diabetic foot ulcers.

Keywords: Podology, Diabetic foot ulcer, Foot health, Podologist

TURKIYE’DE DiYABETIK AYAK ULSERLERINi ONLEMEDE PODOLOJIK
YAKLASIMLAR

OZET

Diinya Saghik Orgiitiine gore diyabet, diinya niifusunun yaklasik olarak 422 milyonunu
etkilemektedir. Yasam boyu goriilme olasiligi hemen hemen %50 olan diyabetik polindropati
en yaygin olarak goriilen diyabetik bir komplikasyondur. Bu koruyucu his kaybinin yitirilmesi,
diyabetik ayak iilser olugma riskini ciddi oranda arttirmaktadir. Boylelikle, goriilme olasiligi
gittikce artan diyabet hastaligindan kaynaklanan komplikasyonlar1 en aza indirerek daha ¢ok
koruyucu tedavi yaklagimlari uygulamak amaciyla, 2012 yilinda Tiirkiye’nin ilk podoloji
boliimii Kocaeli Universitesinde agildi. Koruyucu tedaviler kapsaminda podologlar tarafindan
giincel olarak uygulanan, invasif olmayan ve agrisiz yontemlerle yapilan tedaviler arasinda
tirnak batmalar1 i¢in orthonyxia tel tedavisi, onychomycosis (mantar) tedavisi i¢in kalinlagsan
ve deforme olan tirnagi cihazla inceltme ve torpiileme islemleri, diyabetik ve medikal ayak
bakimlari, nasir/corn bakimi, baropodometrik ayak analizleri yapmak ve bu analizlerin
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sonuglar1 ¢ercevesinde kisiye Ozel tabanliklar tasarlamak, dogru ayakkabi se¢iminde yol
gosterici olmak ve evde bakim i¢in kisilere egitim vermek gibi uygulamalar yer almaktadir.
Ancak, podologlarin, resmi gorev tanimlar1 ¢ergevesinde, diyabetik ayak iilserlerini 6nlemede,
hekim ve diger saglik personellerine ne gibi bir katki saglayacaklari, nasil ¢alistiklari, hangi
uygulamalar1 yaptiklar1 bilinmemektedir. Bu derlemede, ilgili hekim ve saglik personellerine
podologlar tarafindan uygulanan podolojik uygulamalar hakkinda bilgi vermek, hangi
uygulamalar1 yapabildiklerini ve bu baglamda diyabet hastalarinda {ilser olusumlarini nasil
Onleyebileceklerini gostermek ve diyabete karst multidisipliner takim calismalarinda neden
podologlarin da yer almalar1 gerektigi amacglanmaktadir.

Anahtar sézciikler: Podoloji, Diyabetik ayak iilseri, Ayak sagligi, Podolog

INTRODUCTION

Diabetes is a chronic, metabolic condition characterized by elevated blood sugars that can affect
certain organs such as the heart, blood vessels, eyes, kidneys, and nerves. In certain cases, our
bodies lose their ability to produce the insulin hormone, and in certain other cases, it is unable
to effectively use the already produced insulin [1]. Diabetes is also the leading cause of
polyneuropathy that leads to sensation loss due to nerve damage [2]. This has started to become
a huge burden in countries with an increasing prevalence of obesity. Diabetic polyneuropathy
(DPN) is the most common diabetic complication with a lifetime probability of occurrence of
approximately. 50% [3]. Approximately 20-30% of patients with DPN experience neuropathic
pain [4]. This greatly reduces the quality of life of patients with diabetes and increases health
care spendings just as much. Since diabetes has become a widespread disease in the world and
Turkey and brought along numerous complications with it, the first podology 2-year associate’s
degree was offered to students at Kocaeli University and after completing two years of
podology education, the students would be granted the title of “Podologist”. In the following
years, Acibadem and Biruni Universities have started to admit students into the podology
program starting with the 2014-2015 academic year, followed by Harran University in 2016,
and finally Biilent Ecevit University in 2017 [5]. The podology programs were established to
implement more of a preventative treatment approach to combat diabetes by minimizing
complications arising from it [6]. In general, the specialists who are trained on foot health and
care in the world and especially in the United States of America (U.S.A.) and the United
Kingdom (U.K.) are known as “podiatrists”, and they are at the forefront when it comes to
complications related to foot and ankle in the respective countries. Simply put, these specialists
are healthcare professionals dealing with all types foot and ankle related conditions [7]. Due to
receiving longer and more rigorous training, podiatrists have broader autonomy and scope of
practice than podologists. A podiatrist trained in the U.S.A. may perform surgical procedures
on feet and ankles and in some states, they are allowed to perform foot amputations [8]. In
Turkey, according to the law number 6225, in the publication of the official newspaper dated
26.04.2011, a podologist has been defined as “a health care technician who has graduated from
a podology program of a vocational college, who provides services to the individuals for the
protection and care of foot-related complications and performs foot related treatments
dependent upon referrals and diagnoses from the relevant physician”. [9]. In the Official
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Newspaper numbered 29007 dated May 22nd, 2014, the official duties of the podologists were
listed.

According to the regulation, the podologist;

a) takes part in activities to raise awareness on foot health and protection,

b) performs medical foot care in healthy individuals and provides foot care education,

¢) while adhering to the diagnosis and direction of the attending physician for treatment;
performs nail prosthetic applications, bandaging, finger pads, and foot supports, takes
part in the evaluation, treatment, and prevention of foot-related health problems, nail
pathologies and calluses [10].

It is obvious that podologists who graduate from the 2-year podology programs mostly serve
the public within the scope of “preventive health services™ [6]. With that being said, in this
context, the most beneficial development would be the physicians who provide the medical
diagnosis, to work alongside the podologists in a multidisciplinary framework. The official
recognition of a profession whose existence and potential contributions to the preventative
health care services has not been known up to this point will certainly make a positive impact
in Turkey’s healthcare industry. This move is a huge step in the right direction. However, since
the podologists are not commonly known and recognized by the physicians and other health
care professionals in Turkey and the number of graduates from the podology programs is still
low, it is a fact that podologists are not being effectively utilized. It is currently not known how
the podologists, within the framework of their official duties, could contribute to the physicians
and other health care professionals on preventing diabetic foot ulcers and what types of
procedures they could perform.

The main aim of this review is to provide the necessary information to the physicians and other
health care professionals on what types of procedures and treatments could be performed by
the podologists, how they could be beneficial to the health care field in Turkey, and how they
could take part in the prevention of the diabetic foot ulcers.

PREVENTATIVE MEASURES IN PODOLOGY

Preventive care programs may reduce diabetics foot ulcers and amputations from diabetes by
44% to 85% [11].

Foot Exams

American Diabetes Association and American Clinical Endocrinologists Associations
recommend regular foot exams every 3 to 6 months if a protective loss of sensation is present,
every 2 to 3 months if a peripheral artery disease is present in addition to the protective loss of
sensation, and every month if the patient has a history of diabetic foot ulcer and/or amputation
[12]. However, due to the loss of sensation caused by polyneuropathy, individuals with diabetes
are recommended to check their feet every day for damage or lesions as well as seeing a
physician for foot exams at regular intervals [13].

A typical podological examination is as follows:
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Patient History [14, 15]

Previous history of any leg and/or foot ulcers
History of amputation

Angioplasty, stent or bypass history
Smoking?

Diabetes?

Physical and Visual Exam [14-16]

Discolored or deformed nail
Ingrown toenail
Fungal infection
Discolored and/or hypertrophic skin lesions, calluses and corns
Open wound
Macerations in between digits?
Semmes-Weinstein 5.07 (10-g) monofilament sensation test
o Any loss of sensation?
Dorsalis pedis and posterior tibial pulse check
Loss of hair on the dorsal part of the feet and lower leg?
Any differences in temperature in different parts of the feet and legs?
Is full ROM present in all of the joints?
Are obvious deformities present?
Charcot deformity present?

Diabetic Foot Care

Neuropathies resulting from diabetes constitute a huge risk for patients with diabetes.
Therefore, regular diabetic foot care has become a vital requirement for these patients. Besides
the fact that diabetic patients could very well perform this care on their own, several podology
clinics in Turkey started to offer professional foot care to diabetic patients [17-19]. Diabetic
foot care in these clinics is performed as follows.

A physical and visual foot exam is performed.

With the use of sterile, professional podological nail scissors, the nails are cut
accurately (without cutting corners) and filed with the machine.

Callus formations are checked. The thickened parts are thinned with a filer machine.
Thickened dead tissues formed in the heel are cleaned.

Plantar pressure and gait analyses are performed. Personalized custom made insoles
and diabetic shoes are recommended if deemed necessary.

The patient is given education on self diabetic care.

Home Care and Patient Education Program

Patient education has a very important place in almost every branch of the health sector.
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One of the advantages that podologists have in this regard is that while performing any
podological procedure, they can practically show patients how they can do the foot care at
home. For instance, the podologist could show the patient how to properly cut her nails during
the nail cutting procedure and point out in what cases it would be an improper nail cut.
Individuals who visit a podology clinic regularly for a foot care procedure receive that type of
home training at each visit.

The home training given by podologists to diabetes patients includes the following:

e If the nails are cut at home, the nails should be cut straight across and no corners
should be cut [20].

¢ No barefoot walking on any type of grounds [21].

e Seamless wool socks should be worn and existing socks should be worn inside out.
Shoes without socks should never be used [22].

e Wash your feet with warm soap and water every day. Check the temperature of the
water with your elbow before immersing your feet in the water. Make sure that the
water is too hot [21, 23].

e After washing your feet, be sure to dry your feet and especially between the toes with
a soft towel. Maceration may occur due to moisture in feet and fingers that are not
adequately dried and may prepare grounds for fungal infections [21, 22, 24].

e Check your feet every day for potential cuts and scrapes. Use a mirror to inspect under
the feet [23].

e A simple home exercise program should be implemented to reduce complications and
improve blood circulation [25].

e According to some scientific studies, some individuals with diabetes either immerse
their feet in hot water or place them either on the heater or near it to warm their feet.
Sometimes, during the summer when the air temperature is very high, they walk
barefoot on the hot pavement. Since they have neuropathy in their feet, they may not
feel the burning sensation under their feet and may have to deal with the resulting foot
ulcers that may last for years [26]. Because of these reasons, feet should not be rested
on the heater or dipped in hot water for the feet warming practices.

e Use moisturizing cream when the feet are too dry, but never use moisturizing creams
between the toes, as this can cause skin peeling, thus macerations may arise [27].

Nail Care

Nail treatments and care performed in patients with diabetes should not be underestimated.
Ingrown toenail and fungal infection issues that may result from incorrect nail cutting and foot
care could lead to problematic wounds for these patients in the future [28]. Nail treatments
performed with sterile equipment in podology clinics could very well prevent these problems
from occurring. During a podology visit, podologists could also detect any abnormalities in the
nails, and with early intervention, wound formation around the nail could be avoided.

Ingrown Toenail

Ingrown toenails (ITN) account for approximately 20% of family doctor visits for foot problems
[29]. Ingrowing toenails tend to occur when the periungual skin (surrounding the nail) is
penetrated or traumatized by one of the distal angles of the nail plate. The nail, then, is detected
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as a foreign object by the body and an inflammatory reaction begins [30]. Although it is mostly
seen on the big toe, it can be seen on other toes as well [31]. Among the causes of ITN are
wearing shoes with a narrow toe box, incorrect nail cutting (cutting too short and not across)
[32]. Diabetes and obesity could also be listed as some of the risk factors of ITN [33]. There
are also more cases being reported in the adolescent population. The reason for that is that in
adolescence, the feet could perspire more due to increased activity which could lead to nails
softening and in return, a softened nail could deform and puncture the soft tissue [31].

Today, ITN treatments are usually performed surgically. Full nail and wedge excision (partial)
procedures could be listed as the most common surgical procedures to manage ITNs [30]. The
problem that podologists frequently encounter after these procedures is that these procedures
distort the shape of the nail bed which could lead to the new nail growing already punctured in
live tissue. The problem is then repeated. The same could be said for the partial nail excision
procedure as it also tends to lead to ITNSs.

In Turkey, the non-sterile ITN procedures performed by the pedicurists pose a major threat to
the diabetic population. The pedicurists tend to partially remove the ingrown part of the nail
and during this procedure, they tend to damage the live tissues surrounding the ITN which could
lead to infections and eventually, diabetic foot ulcers in these patients [34].

Podologists, although there are very little public awareness and very limited scientific research
on this particular subject, mainly use the orthonyxia method as an alternative ITN treatment.
This method is a pain-free procedure and performed by the use of a metal wire. This method,
which in itself contains different wiring techniques, in its simplest terms, aims to lift both edges
of the nail with a wire that is shaped according to the anatomy of the nail with no contact with
living tissue. The lifting of these nail edges is achieved by the pulling force that comes out by
twisting the “interwire” piece placed in the middle of the two main wires (Image.1).

Podologists, taking into account the amount of nail growth that can vary from person to person,
generally invite people back to the clinic within 4-6 weeks of initial treatment. In each session
following the initial treatment, the interwire piece is replaced with a new one. Since the position
of the two main wires change as the nail grows, these two main wires are re-positioned and in
most cases pushed back a little deeper towards the end of the nail. The interwire is again twisted
to apply the necessary force to pull on both edges of the nail. The treatment usually lasts for 6-
12 sessions as the nail growth rate differs for each individual. Image 2 illustrates before and
after images of a nail with ITN after 7 months of orthonyxia (wire) method. This form of
treatment for ITN provides a great advantage to diabetic patients since it is a non-invasive
procedure. Thus, in 2008, in a scientific research study done by Kruijff et al. Partial matrix
excision and orthonyxia (wire) methods have been compared to each other in terms of efficacy
and patient satisfaction. Although the number of recurrent cases seen in people in both groups
remained the same, better results were obtained in the orthonyxia group in terms of patient
satisfaction, treatment duration, and postoperative complications [35]. Besides the orthonyxia
procedure, in cases where the nails appear to be weak and the point of the wire could puncture
the nail, podologists could offer an alternative form of treatment called nail edge tamponade
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where a piece of sterile cotton is placed under the ITN and act as a barrier between the nail and
live tissue.

Image 2. Orthonyxia (wire) method A) Before B) After

Callus and Corn Care

Exposure of our skin to prolonged pressure and rubbing may cause the skin to thicken and may
form calluses [36, 37]. Corns, on the other hand, are structures with a certain depth, painful,
excessive sensitivity to pressure, and occur in more localized areas [38]. Research has shown
that the callused areas of the feet have a higher risk of ulceration [36]. It has been observed that
diabetic foot ulcers may occur and appear hidden under the areas of these calluses and corns
with no visual signs [28]. This suggests that these hidden wounds could very well be overlooked
by both the patients and healthcare professionals. Experts argue that the most effective callus
treatment could be through filing the thickened tissues leading to the callus formations and
redistributing the plantar pressures by the way of designing custom made insoles that are
tailored to the individuals’ needs [28, 36, 37, 39].

Calluses that are exposed to constant pressure and friction are very likely to resurface unless
those high-pressure areas are offloaded [40]. Many of those disappear spontaneously when
those repeated pressures and frictions are taken care of by the way of proper insoles and
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footwears [40]. Podologists in Turkey, file, and thin the callus/corn formations using sterilized
bur tips produced specifically for the treatment of corns and calluses. In addition to thinning
down the calluses, high-pressure points on the plantar surfaces of the feet are determined with
baropodometric measurements and “offloading”, that is, load-reducing insoles that are tailored
to the specific needs of the diabetic patients are recommended. These custom made insoles are
the most important part of the callus treatment because, thanks to their offloading properties,
they minimize the risk of recurrences [37, 40]. In addition to these procedures, the podologists
explain to the diabetic patients doing foot care at home that they should not perform self foot
care treatments using sharp instruments which could potentially increase the risk of injuries and
in return could cause wounds to develop [40].

Onychomycosis — Fungal Infections of the Nails

Approximately 30% of diabetic patients have various skin lesions and the majority of them are
deemed as fungal infections [41]. In these patients, chronic hyperglycemia negatively affects
cellular immunity and polymorphonuclear leukocytes and impairs phagocytic functions. As a
result, cutaneous fungal and other bacterial infections could be seen in these patients[42].

The podologists in Turkey first thins down the thickened and deformed nail and cut away the
contaminated portion of the nail from the healthy nail. Thus, the anti-fungal medications given
by the physician could penetrate through the nail and reach the nail bed more effectively.
Indeed, Zalacain et al. in their research suggested that taking the anti-fungal medications after
cutting off and thinning the affected part of the nail was a more effective treatment method for
onychomycosis [43].

Footwear and Custom Made Insoles

Approximately 50% of diabetic foot ulcers are seen in the plantar region of the foot due to
deformity and plantar pressures applied to the metatarsal heads [44]. According to the previous
studies, it has been revealed that using therapeutic shoes has a protective role against the risk
of re-ulceration [45, 46]. Research shows that rocker-bottom shoes could reduce the risk of
diabetic foot ulcers [47, 48].

In another study, the effects of full rigid and semi-rigid rocker bottom shoes on diabetic foot
ulcers were investigated and it was found that full rigid sole rocker bottom shoes reduce the
risk of recurrence of diabetic foot ulcers by 64% compared to the semi-rigid rocker bottom shoe
type [49]. A full-rigid bottom rocker shoes have more rounded nose and heel parts that aim to
ease the movement pattern (Image 3.).
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Image 3[49]. A) Full-rigid rocker bottom shoe B) Semi-rigid rocker bottom shoe

Source of image 3:
https://journals.plos.org/plosone/article/figure?id=10.1371/journal.pone.0219537.9g002

Besides the rocker bottom feature in shoes, the three other main features that should be found
in diabetic shoes are listed below [50].

e The footwear should have sufficient depth and the insole should be removable for the
custom made orthotic to be inserted [50].
e The footwear should have wide, deep, and round toe parts to meet physical conditions
caused by forefoot [50].
e The footwear should be seamless, breathable, and have an anti-bacterial lining with
non-abrasive properties [50].
¢ In addition to its seamless inner lining, deeper and wider structure, diabetic footwear
should be able to provide more stability as it tends to reduce the risk of twisting the
ankle [50].
Custom-made insoles (CMI) are routinely prescribed for diabetic patients with neuropathy and
foot deformity [51]. The success rate of CMIs in diabetic patients depends on whether foot
ulcers occur while wearing these CMls [51]. A high rate of plantar pressures has been associated
with plantar foot ulcers [52]. Therefore, one of the universal recommendations for the
prevention of diabetic foot ulcers has been cited as using CMIs [53]. According to the previous
studies, the use of CMIs with appropriate footwear may decrease plantar pressures [54-57].
Based on the previous scientific studies and how important it is to design and make a proper
CMI in preventing diabetic foot ulcers, the podologists could help the diabetic patients make
the right footwear choices by the way of podometric measures and foot analyses and could also
make serious contributions to the health care sector in minimizing diabetic foot ulcer formations
that may result from wrong footwear selection.

DISCUSSION

The importance of preventive care and treatments in diabetes and diabetic foot ulcers is
undeniable. Potential contributions of podologists, who are trained specifically in the field of
foot care and health, to the healthcare sector in terms of preventive care and treatment seem
promising. The podology profession in Turkey, although not considered a medical doctor by
education, employs pain-free, therapeutic, and non-invasive treatment methods [5]. Therefore,
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it is essential that podologists work with the physicians and other healthcare professionals in a
coordinated and multidisciplinary way because the work they do is generally supportive and
complementary to the other treatments prescribed by the physicians. The prevention and care
of diabetic foot ulcers require special treatment methods and a multidisciplinary approach [58].
There is an increasing belief among the healthcare professionals that the wounds have a better
chance of healing and the number of leg and foot amputations when the diabetic wounds are
treated based on a multidisciplinary approach model [58]

In literature, healthcare professionals to be in the multidisciplinary team in the management of
diabetic foot are listed below.

e Internal medicine physician

e Endocrinologist

e General surgeon

e Diabetic education nurse

e Orthopedist

e Podologist/Podiatrist

e Orthosis/prosthesis technician
e Infectious diseases physician
e Cardiovascular surgeon

e Plastic surgeon

e Physical medicine and rehabilitation
e Physiotherapist

e Dietician

e Social worker

e Psychiatrist [22, 59]

For example, when considering the treatment of onychomycosis (nail fungus), anti-fungal drugs
(amorolfine) + affected nail excision (partially only) has been indicated as the most effective
treatment method [43]. Within the framework of a multidisciplinary approach, the physician
prescribes the drug and the podologist conducts the necessary treatment to the nail so that the
drug can penetrate the nail in a better way. The same approach should also be implemented in
the treatment of ingrown toenails. Prior to the application of the orthonyxia (wire) method on
an infected nail caused by an ingrown toenail, it is essential for the physician to see the patient
first, as the physician may prescribe the drug to clear out the infection. For the physicians,
podologists and other healthcare professionals to work together has an important role in
preventing the complications that result from diabetes.

Individuals who visit the podology clinics for routine foot care are referred to their physicians
after the neuropathic findings are detected in the podological exam and then are diagnosed with
diabetes [5]. This clearly shows that podologists could very well be a supporting factor for
physicians in detecting undiagnosed diabetic patients. According to Coban, “the training and
recognition of podologists will alleviate the burden on the shoulders of the medical world in all
kinds of care related to congenital or trauma-related foot problems, especially the diabetic foot,
create new employment opportunities in a new healthcare field, and raise social awareness by
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preventing practices under the name of foot care performed in non-hygienic and unsanitary
conditions” [5].

Current limitations and recommendations in the field of podology

The fact that the field of podology is relatively new in Turkey brings a series of issues along
with it. Even in the field of podiatry on which numerous studies have been done, has a higher
level of recognition in the world and where the education is at least at the undergraduate level,
scientific studies on the orthonyxia (wire) and onychomycosis with filing device treatments
have still not been adequately done, therefore the efficacy of these treatment methods have not
been sufficiently included in the literature. In the healthcare sector, where the evidence-based
and scientific work is deemed essential, the practices whose efficacy has been seen in the
clinical settings, however on which scientific studies have not been adequately done, are
considered as the negative side of podology. Therefore, it is obvious that for some podological
applications to be mare evidence-based, it is necessary to conduct more scientific studies on
these treatment modalities and to determine their effectiveness by scientific means.

Today, considering that only five universities in Turkey are training podologists, the lack of
public appointments to work for the government institutions could be understandable in the
current situation. However, with the opening of more podology programs at other universities,
the number of individuals with podology degrees will increase and potentially lead to opening
up more positions for the upcoming podologists both in the private sector and government
institutions. At a time when the spending on the complications of diabetes has almost tripled
compared to the spending on diabetes only, it has become a necessity for the preventative
podological treatments for diabetic complications to enter the scope of SGK soon [60, 61].
Thus, the issues with finding employment as podologists will be eliminated and the public,
especially the diabetic population, will be able to access these preventive services more easily.
This practice, which will pave the way to the preventative podological treatments, will be an
effective way to prevent complications that may arise from diabetes.
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KOMPLEKS ASETABULER DEFEKTLERDE ASETABULER ANTIPROTRUZYO
KAFES UYGULAMALARI: ORTA DONEM SONUCLARIMIZ

Erdem EDiPOGLU
SBU Bakirkdy Dr.Sadi Konuk SUAM

orcid id: 0000-0002-1727-1734

OZET

Amag¢:Bu calismada, antiprotruzyo kafes ve allogreft uygulamasinin klinik sonuglari ve
komplikasyonlarinin degerlendirilmesi amaglandi.

Yontem:Ocak 2010 ile Mart 2015 tarihleri arasinda kompleks asetabuler yetmezlik nedeniyle
antiprotruzyo kafes ve allogreftle revize edilen 14 hastanin 15 total kalca protezi retrospektif
olarak incelendi. Hastalarin ortalama yas1 61 (35-76), ortalama takip stiresi 5,5 yildi (5- 10 y1l).
Bes kalgada Paprosky Illa defekt, 6 kalgada IlIb defekt ve 4 kalgada pelvik devamsizlik vardi.
Sonuglar Harris kalga skoru, Western Ontario and McMaster Universities Arthritis indeksi
(WOMAC) ve radyolojik olarak (vida kirilmasi, Smm'den fazla asetabuler migrasyon, kafes-
kemik arasinda veya vida etrafinda ilerleyici radyolusen hat) degerlendirildi. Hastalarin son
kontroliinde gevseme, mekanik yetmezlik ve yeniden revizyon gerektirebilecek herhangi bir
sorun olup olmadig1 degerlendirildi.

Bulgular: Hastalarin ortalama Harris kal¢a skoru 30'dan (7-54) 67'ye (16-91) yiikseldi.
Ortalama WOMAC indeksi 65'ten (14-93) 32'ye (11-48) indi. Takip siiresi sonunda ortalama
protez sag kalim oram %76 olarak bulundu. Iki hastada dislokasyon (%13), 2 hastada derin
enfeksiyon (%13) ve 1 hastada gegici siyatik sinir palsisi goriildii (%6).

Sonu¢: Kompleks asetabuler defektlerde antiprotruzyo kafes ve allogreft uygulamasi teknik
olarak zor ve komplikasyona agik bir girisimdir. Tedavisi zorluklar iceren bu tip olgularda
antiprotruzyo kafes ve allogreft uygulamasi, %76 protez sag kalim oraniyla, diger
rekonstruksiyon seg¢eneklerine uygun bir alternatiftir.

Anahtar kelimeler: kompleks asetabuler yetmezlik, antiprotruzyo kafes, allogreft

Giris: Total kalca protezi revizyon cerrahisinde masif asetabuler kemik defektleri, ¢oziilmesi
zor olan problemlerdendir. Asetabuler kemik defekti, osteoliz, enfeksiyon veya gevsek
komponentin neden oldugu mekanik destruksiyon sonucu olusabilir(1). Rekonstruksiyon
secenekleri arasinda jumbo kaplar, kiiciik yapisal allogreftlerle birlikte konvansiyonel kaplar,
morsalize allogretle sementli kaplar veya trabekuler metal kaplar kullanilabilir(2,3,4,5).
Ozellikle Paprosky tip III defekt veya pelvik devamsizlik gibi kompleks asetabuler
yetmezliklerde, antiprotruzyo kafes uygulamasina ihtiyag duyulabilir(6).

Amac: Bu calismada, antiprotruzyo kafes ve allogreft uygulamasinin klinik sonuglar1 ve
komplikasyonlarinin degerlendirilmesi amaclandi.
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Yontem: Ocak 2010 ile Mart 2015 tarihleri arasinda kompleks asetabuler yetmezlik nedeniyle
antiprotruzyo kafes ve allogreftle revize edilen 14 hastanin 15 total kalga protezi retrospektif
olarak incelendi(Sekil 1). Dahil edilme kriteri, allogreft ve antiprotruzyo kafes ile

rekonstruksiyon gerektiren Paprosky III defektli total kalga protezi asetabuler yetmezlik
revizyonlari, diglama kriterleri ise primer antiprotruzyo kafes kullanimi veya defektin greft ve
biiyiik hemisferik kap ile rekonstrukte edildigi olgularda.

Sekil 1:Paprosky tip IIIB defektin antiprotruzyo kafes uygulamasi sonrasi 10 yillik takip sonucu

Hastalarin ortalama yas1 61 (35-76), ortalama takip siiresi 5,5 yild1 (5- 10 yil). Bes kalcada
Paprosky Illa defekt, 6 kalcada IlIb defekt ve 4 kalgada pelvik devamsizlik vardi. Sonuglar
Harris kalca skoru, Western Ontario and McMaster Universities Arthritis indeksi (WOMAC)
ve radyolojik olarak (vida kirilmasi, 5Smm'den fazla asetabuler migrasyon, kafes-kemik arasinda
veya vida etrafinda ilerleyici radyolusen hat) degerlendirildi(7). Hastalarin son kontroliinde
gevseme, mekanik yetmezlik, norovaskiiler komplikasyon, enfeksiyon ve yeniden revizyon
gerektirebilecek herhangi bir sorun olup olmadig1 degerlendirildi. Pre-postop skorlar Wilcoxon
signed ranks testi ile degerlendirildi. Protez ve allogreft sagkalimi, %95 giiven aralif1 ile
KaplanMeier sagkalim egrisi ile hesaplandi. Istatistiksel anlamlilik i¢in p<0.05 alindi. Tiim
istatistik 6lgtimleri SPSS 5.0 kullanilarak yapildi(SPSS Inc., Chicago, IL, USA).

Bulgular: Hastalarin ortalama Harris kalga skoru 30'dan (7-54) 67'ye (16-91) yiikseldi
(p<0.01).Ortalama WOMAC indeksi 65'ten (14-93) 32'ye (11-48) indi(p<0.01). Takip siiresi
sonunda ortalama protez sag kalim orani %76 olarak bulundu(sekil 2). iki hastada
dislokasyon (%13), 2 hastada derin enfeksiyon (%13) ve 1 hastada gegici siyatik sinir palsisi
goriildii (%6).
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Sekil 2:Radyolojik kafes gevsemesi, mekanik yetmezlik veya revizyon gerektirecek herhangi bir sebebin %95
giiven aralig1 ile KaplanMeier sagkalim egrisi ile degerlendirilmesi

Sonuc: Kompleks asetabuler defektlerde antiprotruzyo kafes ve allogreft uygulamasi teknik
olarak zor ve komplikasyona agik bir girisimdir. Tedavisi zorluklar igeren bu tip olgularda
antiprotruzyo kafes ve allogreft uygulamasi, %76 protez sag kalim orantyla, diger
rekonstruksiyon se¢eneklerine uygun bir alternatiftir.
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THE ROLE OF THE WNT SIGNALING PATHWAY IN CELIAC DISEASE
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Abstact

Small intestine, which is part of the gastrointestinal tract, has a special tissue architecture
consisting of villous and crypts to perform digestion, absorption and regulatory functions. Cell
adhesion, differentiation and proliferation play a key role in maintaining tissue architecture and
performing functions. Celiac disease (CD) is an autoimmune disease with small intestinal
villous atrophy, crypt hyperplasia, and a wide array of manifestations, resulting from gluten
consumption in -individuals with genetic predisposition. Currently CD prevalence is
approximately 1% worldwide and the only treatment option accepted is a life-long gluten-free
diet. Human leukocyte antigen (HLA) DQ2 or DQ8 haplotype and auto-antigen
transglutaminase 2 (TG2) are important in diagnosis. The ability of CD4* T cells to recognize
gluten epitopes and the abnormal immune response to gluten is thought to be at the center of
the pathogenesis of CD. Small intestinal mucosal damage and inflammation caused by
autoimmune response are associated with HLA-DQ2 or DQ8 haplotypes, but only a small
proportion of individuals with HLA haplotypes develop gluten-related celiac disease, indicating
that non-HLA genes are also effective in the pathophysiology of CD.

Whnt signaling pathway, which plays an important role in many autoimmune diseases,
participates in numerous biological processes such as cell proliferation, differentiation,
regulation of transcription of various target genes, and cell adhesion. In CD, Wnt signaling is
particularly associated with small intestinal villous atrophy and crypt hyperplasia. Hyperactive
Whnt signaling is thought to suppress epithelial cell differentiation and crypt maturation. Cell
differentiation, proliferation and adhesion are essential for the tissue architecture and functions
of the small intestine, and Wnt signaling pathway plays an important role in performing these
cellular functions. Wnt signaling pathway has strong potential in discovering targeted therapy
and understanding the molecular pathology of CD.

Keywords: Gastrointestinal tract, Celiac disease, Wnt signaling pathway

COLYAK HASTALIGINDA WNT SiNYAL YOLAGININ ROLU

OZET

Gastrointestinal sistemin bir pargasi olan ince bagirsaklar sindirim, emilim ve diizenleyici
fonksiyonlar1 gerceklestirmek iizere villi ve kriptlerden olusan 6zel bir doku mimarisine
sahiptir. Doku mimarisinin stabil tutulmas1 ve fonksiyonlarin yerine getirilebilmesinde hiicre
adezyonu, farklilagmas1 ve proliferasyon kilit gorevler gérmektedir. Colyak hastaligi (CH)
genetik yatkinli1 bulunan bireylerde gluten tiiketimi sonucu ortaya ¢ikan ince bagirsak villi
atrofisi, kript hiperplazisi ve ¢ok ¢esitli bulgular gosteren otoimmiin bir hastaliktir. Gliniimiizde
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prevalansi diinya genelinde yaklasik %1°dir ve kabul edilen tek tedavi secenegi yasam boyu
glutensiz diyettir. Tanida insan l16kosit antijeni (HLA) DQ2 veya DQ8 hablotipi ve oto-antijen
transglutaminaz 2 (TG2) 6nemli yer tutmaktadir. Patogenezin merkezinde CD4" T hiicrelerinin
gluten epitoplarii tanima yeteneginin ve glutene karsi olusan anormal immiin yanitin oldugu
diisiiniilmektedir. Otoimmiin yanit sonucu olusan ince bagirsak mukozal hasart ve iltihab1
HLA-DQ2 veya DQS haplotipleriyle iliskilendirilmektedir ancak bu HLA haplotiplere sahip
bireylerin sadece kiiciik bir kisminda gliitene bagli ¢olyak hastaligi gelismektedir bu durum CH
patofizyolojisinde HLA disindaki genlerin de etkili oldugu gostermektedir.

Bir¢ok otoimmiin hastalikta 6nemli rol oynayan Wnt sinyal yolagi hiicre cogalmasi,
farklilasmasi, ¢esitli hedef genlerin transkripsiyonunun diizenlenmesi ve hiicre adezyonu gibi
cok sayida biyolojik siirece katilmakta ve siiregleri diizenlemektedir. Colyak hastalifinda Wnt
sinyal iletisi 6zellikle ince bagirsak villi atrofisi ve kript hiperplazisi ile iligkilendirilmektedir.
Hiperaktif Wnt sinyal iletisinin epitel hiicre farklilasmasi ve kript olgunlagsmasini baskiladigi
diistiniilmektedir. Hiicre farklilagsmasi, proliferasyonu ve adezyon, ince bagirsagin doku
mimarisi ve fonksiyonlar1 i¢in elzemdir ve Wnt sinyal yolagi, bu hiicresel fonksiyonlarin
gerceklestirilmesinde Onemli roller oynamaktadir. Wnt sinyal yolagi CD molekiiler
patolojisinin anlasilmasinda ve muhtemel tedavi hedeflerinin bulunmasinda kuvvetli
potansiyele sahiptir.

Anahtar Kelimeler : Gastrointestinal yol, Colyak hastaligi, Wnt sinyal yolagi

GIRIS

Gastrointestinal yol, bir¢ok segmentten olusmaktadir ve her bir segment kendine 6zgii sindirim,
absorbsiyon ve diizenleyici fonksiyonu gergeklestirmektedir ayrica bagirsak i¢indeki gida
antijenleri ve mikrobiyal topluluklara kars1 bir bariyer vazifesi gormektedir (1,2). Her segment
fonksiyonlaria bagli olarak siirekli surette bir dizi 6zel hiicre tipi liretmekte fonksiyonlari i¢in
gerekli ylizey alanin1 artirmak amaciyla parmak benzeri villiler olusturmaktadir (3). Villiler,
besin emilimine ve dogal savunmaya katilan epitelyal hiicrelerle kaplidir ve hizli bir sekilde
yaklagik 5-7 giin i¢cinde kendisini yenilemektedir (4). Bu yenilenme villi tabaninda oldukga
proliferatif kok hiicreleri ve limene daha yakin transit kuvvetlendirici progenitor hiicrelerin
bulundugu Lieberkiihn kriptosu araciligiyla gerceklestirilmektedir (5). Kript tabaninda bulunan
kok hiicre boliiniir ve yavru hiicrelerden birisi liimen boyunca villi ucuna dogru farklilagarak
devam eder ardindan 6lerek liimene dokiilen hiicre kok hiicreleri uyararak diizenli bir sekilde
dongiinlin devam etmesini saglamaktadir (6). Kriptin konumu ve mimarisi mikroorganizma ve
antijenlerin olusturacagi proliferasyonun baskilanmasini engelleyecek sekilde korunaklidir.
Bagirsak dokusunda meydana gelen bozulmalar enflamatuar bagirsak hastaliklari, gida alerjisi
ve ¢Olyak hastalig1 birgok hastalik ile iliskilendirilmektedir (7). Colyak hastaligi genetik olarak
yatkin bireylerde gliiten tiiketimine bagli olusan immiin yanit sonucu villerde atrofi ve
kriptlerde hiperplaziye sebep olmakta ve ince bagirsak fonksiyonunu bozmaktadir (8). Immiin
yanit sonucu dokuda olusan bozulmalar proliferasyon, farklilagsma ve hiicre adezyonu gibi pek
cok hiicre fonksiyonunu etkilemektedir. Wnt sinyal yolagi bu hiicresel fonksiyonlarin yerine
getirilmesinde Onemli bir yere sahiptir(9). Wnt sinyal yolagindaki degisim ve doniistimler
¢olyak hastaliginin olusumunda veya sonucunda villi ve kriptlerde olusan patoloji ile iligkili
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oldugu goriilmektedir. Bu bdliimde ¢olyak hastaligina genel bakis ardindan wnt sinyal yolagi
ve son olarak ¢dlyak hastalifinda Wnt sinyal yolaginin roliine deginilmistir

GELISME

Colyak hastahig

Colyak hastaligi (CH), genetik olarak yatkin bireylerde gluten tiiketimine bagli 6zgiin serolojik
ve histolojik profil ile karakterize otoimmiin bir hastaliktir. Gluten, bugday, cavdar, arpa ve
kamut gibi ¢esitli tahillarda bulunan alkolde ¢6ziinen proteinlerin genel ismidir (10). Colyak
hastaliginin genel global prevalansi yaklasik % 1'dir (11). Ulkeler arasinda farkliliklar
mevcuttur ve niifus diizeyinde gergek yayginligin zaman iginde arttig1 gosterilmistir (11-13).
Colyak hastaliginin patojenezi tiiketilen gluten sonucu DQ2 veya DQS insan l6kosit antijeni
(HLA) haplotiplerini tastyan ve genetik olarak duyarli bireylerde otoimmiin benzeri bir
reaksiyonun olusmast ve bu durumun ince bagirsak villi atrofisi, kript hiperplazisi ve ¢ok g¢esitli
gastrointestinal ve gastrointestinal olmayan sorunlarin olusmastyla ortaya ¢ikamaktadir. ince
bagirsak doku biyopsisi ile belirlenen Marsh skorlamasi hastaligin siddetini belirlemek igin
kullanilan bir siniflama yontemidir. Uygun HLA haplotipinin varlig1 ve gluten tiiketimine ek
olarak oto-antijen transglutaminaz 2 (TG2) tanida 6nem arz etmektedir (14-16). Besinlerle
viicuda alinan glutenin gliadin kismi1 bagirsak laminasindan emilmekte ardindan antijen sunan
hiicrelerin aracilig1 ile HLA DQ2 ve DQS yiizey antijenlerini iceren T hiicrelerine baglanarak
onlar1 duyarhilastirmaktadir. Doku Transglutaminaz enzimi (dTG) etkinligi sonucu gliadinlerin
deaminasyonu T hiicre yanitinin daha kuvvetli olmasina sebep olmaktadir. CD4" T lenfositler
inflamatuvar sitokinler salgilayarak fibroblastlarin dokuda toplanmasini saglamakta toplanan
fibroblastlar matriks metalloproteinazlar salgilayarak bagirsak hasarina sebep olmaktadir (17).
Colyak patogenezinin merkezinde, CD4" T hiicrelerinin gluten epitoplarini tanima yeteneginin
oldugu diistiniilmektedir (18,19) ayrica B hiicrelerinin, otoantikorlarin ve TG2'min de
patogenezde etkin rollerinin oldugu gosterilmistir (18,20-23). Son zamanlarda, bagirsak
mikrobiyotasinin hastalifin patogenezinde ve klinik gelisiminde rol oynayan bir faktor oldugu
diistiniilmektedir (24). Colyak hastaliginin tedavisinde kabul goren ve etkili olan tek tedavi sekli
Oomiir boyu gluten igeren gidalarin diyetten ¢ikarilmasi olarak kabul edilmektedir. Giinliik 50
mg gluten tliketilmesi dahi mukozal hasara sebep olabilmektedir (25). Glutensiz diyetin
baslamasindan itibaren haftalar i¢inde klinik iyilesmeler gézlenmekte, ince bagirsak mukozal
hasarinin iyilesmesi ise ancak 1-2 yil i¢inde gerceklesebilmektedir (26). HLA-DQ2 veya HLA-
DQS8 haplotipini tasiyan kisilerde bagirsak mukozal hasar1 ve iltahabi gluten tiiketimiyle
gerceklesmektedir ancak bu haplotipleri tasiyan kisilerin yalnizca kiigiik bir kismi ¢dlyak
hastalig gelistirmektedir. HLA olmayan genlerin de hastaligin patolojisinde etkin olabildikleri
bilinmektedir (27). Hastaligin gelisiminde immiin sistemin rolii iyi c¢alisilmistir ancak
patofizyolojisinin, 6zellikle gluten toleransinin kaybina sebep olan ilk asamalarin nasil
gerceklestigi tam olarak bilinmemektedir (22).
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Wt sinyal yolagi

WNT sinyal transdiiksiyon kaskadi, tiim hayvanlarin gelisimi ve yetiskin yasami boyunca
say1siz biyolojik fenomeni kontrol etmektedir. Paralel olarak, anormal Wnt sinyali insanlarda
cok cesitli patolojilerin temelini olusturmaktadir (28). Wnt sinyal iletisi aktivitelerinde son
derece pleiotropiktir, proliferasyon, farklilasmaya, hiicre polaritesi ve hiicre adezyonu gibi ¢ok
sayida fonksiyonu etkilemektedir (29). Wnt sinyal iletisinin bu denli genis bir etkiye sahip
olmasmin temelinde kaskadin genis bir aga yayilmasi1 yatmaktadir. Wnt sinyal iletisi hiicre
ylzeyindeki reseptorlere wnt ligantlarinin baglanmasiyla baslamaktadir ancak ileti tekbir
diizlem {izerinde bir hedefe ulasacak sekilde ilerlememektedir. Iletinin baslamasiyla akis asag1
¢ok sayida komponentin katildigr yogun. dallanmanin olustugu ve c¢ok sayida hiicresel
fonksiyonun bu durumdan etkilendigi gézlemlenmektedir (30). Ayrica iletiyi ¢capraz okumalar
ile bagka sinyal yolaklar1 da etkilemekte ve karmasik daha cok artmaktadir (31), (Sekil 1).

WNT SINYAL YOLAGI
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Sekil 1: Wnt sinyal yolag1 (www.kegg.jp internet sitesinden uyarlanmigtir)

Ustelik WNT sinyal iletisi her hiicre tipinde ayni etkileri olusturmayabilmektedir. Ornegin
kriplerin tabaninda bulunan kok hiicrelerdeki ile kriplerde bulunan diger hiicreler arasinda
WNT sinyal iletisi ¢ok farkli etkiler olusturabilmektedir (30). Kavramsal olarak, ligand-
reseptOr etkilesiminin akis asagisinda gergeklesen genis bir olay aginin oldugunu ve bu olay
agmin farkli hiicresel baglamlarda farkli olacagini 6ngdrmek gerekmektedir (32). Genel olarak
bakildiginda iki tip Wnt sinyal yolag: tarif edilmektedir. B-katenin birikimini kontrol ederek
cesitli gen ifadelerinin diizenlendigi kanonikal Wnt sinyal yolagi ve -katenin birikiminden
bagimsiz PCP (Planar hiicre polaritesi) ve Wnt/Ca*? sinyal yolag1 olmak iizere iki alt tipi
bulunan kanonikal olmayan Wnt sinyal yolagidir (33). Wnt sinyal iletisi, reseptorler,
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doniistiiriiciiler ve efektorlerden olusmaktadir. Wnt ligandlari, hiicre yiizeyinde bulunan
Frizzled (FZD) reseptor ailesinin ve LRP koreseptor ailesinin bir liyesine baglanarak FZD-LRP
reseptor kompleksini olusturmakta ardindan kompleks sitoplazmik bir komponent olan
Dishevelled (DVL) ile etkilesime girmektedir. Bu sathadan sonra Wnt sinyal iletisi kanonikal
ve kanonikal olmayan (Wnt/Ca*? ve PCP) sinyal iletisi seklinde cesitlenmektedir (33).

a) Kanonikal Wnt Sinyal Yolag:

B-katenin Kanonikal Wnt sinyal iletisinin merkezinde yer alir ve hiicrede sitozol, ¢ekirdek ve
hiicreler aras1 baglant1 bolgelerinde bulunmaktadir. Kanonikal Wnt sinyal iletisinin inaktif
oldugu durumlarda B-katenin APC, AXIN, CKI ve GSK3 yikim kompleksi tarafindan
parcalanmaktadir (35). Wnt ligandinin baglanmasiyla olusan FZD-LRP reseptor kompleksi
APC/Aksin/GSK3 yikim kompleksinin dagilmasina sebep olmaktadir (36,37). Yikim
kompleksinin dagilmasiyla AXIN hiicre zarma 'yonelmekte ve sinyal iletisi lizerindeki
baskilamasi sona ermektedir. Serbest kalan DVL fosforile olarak GSK3 iizerinde baskilama
yaratmakta boylece B-kateninin yikimi engellenmektedir. Yikimi engellenen B-kateninin
sitoplazmada birikmekte ardindan ¢ekirdek igerisine gegmektedir (38). Cekirdek icerisinde [3-
katenin, kendisini spesifik DNA lokuslarina yonlendiren TCF/LEF ailesi transkripsiyon
faktorleri ile etkilesime girmektedir (39-40). B-katenin yoklugunda, TCF/LEF proteinleri hedef
DNA dizilerine baglanmakta ve yakindaki hedef genlerin transkripsiyonunu bastirmak i¢in
Groucho/TLE koreseptorleri ile etkilesime girmektedir (41-44). B-katenin cekirdek igerisine
girdiginde Groucho/TLE koreseptorleri ile yer degistirmekte TCF/B-katenin kompleksi
olusturarak transkripsiyonu tetiklemektedir (40,45). TCF/LEF ve [-katenin. DNA’ya
baglandiginda ¢ok sayida transkripsiyon Dbaskilayict etkisizlesirken  transkripsiyon
koaktivatdrleri etkinlesmektedir (39,45).

b) Kanonikal Olmayan Wnt Sinyal Yolag:

Wnt/Ca?* Sinyal Yolag1 ve Wnt/PCP (Planar Hiicre Polarite) Sinyal Yolagi olmak {izere bilinen
iki gesit kanonikal olmayan Wnt sinyal yolagi mevcuttur. Wnt/Ca*? Sinyal Yolag 6zellikle
embriyo gelisiminin hiicre ici kalsiyum ile iligkisi sebebiyle dnemlidir. Wnt5a ve Wntl1
ligantlarin FZD reseptorlerine baglanmast ve Knypek ve Ror2 koreseptorlerin 6zgiillikk
olusturmasiyla hiicre i¢inde kalsiyum artis1 meydana gelmekte artan kalsiyuma kars1 duyarh
olan CamKIl (kalsiyum/kalmodulin-bagimli protein kinaz II) ve PKC (protein kinaz C)
etkinlesmektedir (46-48). CamKI1 bir transkripsiyon faktorii olan NFAT’1 aktiflestirirken PKC
bir GTPaz olan CDC42 iizerinde etkili olmakta ve gastrulasyonda doku dagilimini
diizenlemektedir (49,50). Diger kanonikal olmayan Wnt sinyal yolagi Wnt/PCP (Planar Hiicre
Polarite) Sinyal Yolaginda ise Wnt ligantlar1 FZD’lere baglanarak DVL aktivasyonu
gerceklesmekte bu aktivasyon Receptor-Like Tyrosine Kinase (Ryk), NRH1 ve Receptor
Tyrosine Kinase Like Orphan Receptor 2 (ROR2) koreseptorleri yardimiyla ger¢eklesmektedir
(51-53). Aktif hale gelen DVL, Daam1 (Dishevelled Associated Activator Of Morphogenesis
1) yardimiyla kii¢ciik GTPazlardan olan Rho GTPaz aktif hale getirmekte aktif hale gelen Rho
GTPaz hiicre iskeletinin diizenlenmesini saglayan ROCK (Rho-Associated Protein Kinase-
Rho iligkili kinaz) ve Miyozini etkinlestirmektedir (54,55). Aktif DVL tarafindan etkin hale
getirilen diger kiigiik GTPaz ise Rac GTPazdir ve JNK (c-jun n- terminal kinaz) etkinligini
diizenlemektedir (56,57).
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Colyak hastahiginda Wnt Sinyal iletisinin rolii

Wnt sinyal yolaginin, kok hiicre bolgesinin korunmasinda, proliferasyon ve farklilagsmanin
diizenlenmesinde 6nemli bir role sahip oldugu bilinmektedir [58]. Bagirsak epitelinde Wnt
sinyal iletisinin azalmasi kript kaybina, asir1 aktivitesinin ise adenomatdz polip olusumuna ve
kansere yol actigi gozlemlenmistir [59]. Ince bagirsagin kriptlerinde gériilen B-katenin'in
cekirdekte gozlenmesi Wnt sinyal yolagiin aktivasyonuna isaret etmektedir [59]. Tedavi
edilmeyen ¢o6lyak hastalar1 biyopsi drneklerinde ince bagirsak kriptlerinde B-katenin'in 6nemli
Olctlide niikleer lokalizasyonu gozlenmistir [60]. COlyak hastalariyla saglikli kontroller arasinda
farkliligin bulunmadigini gosteren az sayida calisma bulunmakla birlikte genel olarak ince
bagirsak kriplerinde artmig proliferasyon ve B-katenin ifadesi gézlenmektedir (61-64). Ayrica
cogu c¢olyak hastaligr iliskili ince bagirsak karsinomlarinin transkriptomik arastirmalarla
desteklenen immiinohistokimyasal analizlerinde Wnt ifadesini isaret eden B-katenin ve SOX-9
niikleer ekspresyonunu ve asir1 ekspresyonu gostermektedir [65-67]. Bununla birlikte, niikleer
SOX-9'un kript hiperplazisi bulunan ¢olyak hastalarinda niikleer B-katenin ekspresyonu ile
beraberlik gosterdigi ve her iki Wnt sinyal iletisi markoriiniin displastik lezyonlarda asir ifade
edildigi gbzlenmektedir (65,67). Bagirsak epitelinde hiicre farklilagmasi 6nemli bir yere
sahiptir. Kriptlerde iiretilen olgunlagmamus hiicreler villi bolgesine gecerek olgun enterositlere
doniismektedirler. Bu siireci etkileyen ¢ok sayida genin ifade degisimleri gozlenmektedir. Wnt
ligantlar1 ince bagirsakta Ozellikle proliferasyon ve farklilasmay: diizenlemektedir 6rnegin
farklilasma ve embriyogenezde Onemli bir rolii oldugu bilinen Wnt sinyal yolaginin
ligantlarindan biri olan Wnt7a'nin yiiksek ifade edildigi belirlenmistir [68, 69]. Wnt sinyal
iletisi antagonizmasinin, bagirsak epitel proliferasyonunda ve bagirsak mimarisinin
dejenerasyonunda belirgin bir azalmaya neden oldugu gosterilmistir [70]. Wnt7a
ekspresyonunun yukari regiilasyonu epitel hiicrelerine bir farklilagsma sinyali saglayabilirken,
Wnt7a yoluyla sinyallemenin, ¢6lyak hastalig1 patofizyolojisinde rol oynayan bir enzim olan
matris metallproteinaz 12'nin (MMP-12) transkripsiyonunu-indiikledigi bilinmektedir [71].
Wht sinyal iletisi kok hiicre yenilenmesini tegvik ederek bagirsak epitelinin homeostazisinde
onemli bir rol oynamaktadir (72,73). Kript tabaninda bulunan kok hiicreler Wnt sinyal
iletisininde etkisiyle ince bagirsak yenilenmesini stabil tutmak iizere diizenli olarak
boliinmektedir. Yeni olusan hiicreler farklilasarak kript bolgesinden villi ucuna dogru hareket
etmekte aynm1 zamanda fonksiyonlarina uygun olarak o6zellesmektedir. Doku mimarisinin
korunmasi ve devamliligi i¢in birbirleri ve kok hiicrelerle diizenli olarak haberlesmektedirler.
Whnt sinyal yolaginin ince bagirsak doku organizasyonu ve fonksiyonlarinda énemli yere sahip
oldugu goriilmektedir. Genel olarak bakildiginda ¢olyak patolojisinin olusumunda Wnt sinyal
iletisinin rolil oldugu ve kanser riskini artirdig1 goriilmektedir.

SONUC

Colyak hastaliginda bircok hiicresel yolak, dokuda meydana gelen patoloji sonucu belirgin
degisimler goOstermektedir. Yapilan calismalarda Wnt sinyal yolagi bilesenlerinin ve
diizenleyicilerinin hiicrede belli fonksiyonlar1 yerine getirmek veya bozulmus olan
fonksiyonlarin sonucu olarak farkli ifade kaliplari sergileyebilmektedirler. Genel olarak
bakildiginda Wnt sinyal yolag:i kript tabaninda lokalize kok hiicrelerde proliferasyonu
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desteklemek, ince bagirsak fonksiyonu geregi ¢ok sayidaki hiicrenin farklilagsmasi ve 6zgiin
doku mimarisini korumak {izere hiicre adezyonu ve polaritesi islevlerine katki saglamaktadir.
Calismalar genellikle organoid veya hiicre kiiltiirii gibi hastaligin tek bir zaman diliminin
resmedildigi ifade durumlarina veya hayvan ve insan ¢alismalarinda hastalarin, hastaligin hangi
sathasinda olduguna bakilmaksizin saglikli kontrollerle karsilastirildigi ifade durumlarina
yogunlasmaktadir. ince bagirsak dokusunda hangi gen ifadelerinin hangi hiicre veya bolgede
yogunlastigini ve ne gibi farkliliklar igerdigini gosteren ¢ok sayida ¢alisma mevcuttur ancak
Wnt sinyal yolaginin hastalifin ilerleyisine gore farkli ifade kaliplarinin olusabilecegi farkli
safhalarda aktif veya inaktif olabilecegi gozardi edilmemelidir. Colyak hastaliginda Marsh
siniflamas1 baz alinarak Wnt sinyal yolagi genlerinin ifade durumlarinin degerlendirilmesi
hastaligin patogenezi ve ilerleyisinin anlasilmasina katki saglayacagi gibi 6nleyici veya daha
efektif tedavi stratejilerinin gelistirilmesinde 6nemli bilgi kaynag1 olacaktir.
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OZET

Epileptik ndbet, beyinde gerceklesen normal disi elektriksel aktivitenin yol a¢tig1, ndronlardaki

ani ve kontrolsiiz desarjlar sebebiyle, istemsiz kasilmalar, duyusal degisiklikler ve biling
bulanikliginin meydana geldigi klinik tablodur. Nobetlerin siklagmasi ile ortaya ¢ikan hastalik
tablosuna epilepsi hastaligi denilmektedir. Epilepsi; biling, davranig ve motor aktivitelerde
onceden tahmin edilemeyen diizensizliklere sebep oldugundan, insan hekimliginde oldugu
kadar veteriner hekimlikte de 6nemli bir yer tutar. Epilepsi, kedilerde, kdpeklerde, atlarda
goriildiigii gibi sigirlarda da goriiliir ve hayvanlarin yasam kalitesini diisiiren bir hastalik olarak
kabul edilir. Epilepsi; gii¢c dogumlar, konjenital bozukluklar, kafa travmalari, enfeksiyonlar,
intrakranial lezyonlar, metabolik bozukluklar veya toksik durumlar sonucu ortaya
cikabilmektedir. Bu calismamizda, bir hayvancilik isletmesinde, gii¢ dogum ile dogurtulan
Simental 1rkli bir buzagida dogum sonrasi gelisen siddetli epileptik nobetlerin (tonik-klonik
konviilsiyonlar) diazepam ve karbamazepin ile tedavisi ve sonuglarinin sunulmasi amaglandi.

ANAHTAR KELIMELER: Buzag, Epilepsi, Diazepam, Karbamezapin

GIRIS

Epilepsi, beyinde ger¢eklesen normal dis1 elektriksel aktivitenin yol actigi, ndronlardaki ani ve

kontrolsiiz desarjlar sebebiyle, istemsiz kasilmalar, duyusal degisiklikler ve biling
bulanikliginin meydana geldigi, nobetler halinde seyreden bir hastaliktir. (1,2) Epilepsi
biling, davranis ve motor aktivitelerde onceden tahmin edilemeyen diizensizliklere sebep
oldugundan, insan hekimliginde oldugu kadar veteriner hekimlikte de onemli bir yer tutar.
Hastalik daha cok kedi ve kopeklerde, seyrek olarak da atlar ve sigirlarda goriiliir ve
hayvanlarin yasam kalitesini diisiiren bir hastalik olarak kabul edilir. Epilepsi nobetleri ¢ok
farkli sekillerde olusabilir. Yaygin olarak bilinen ve epilepsi dendiginde akla gelen nobet ¢esidi
olan jeneralize (tonik-klonik) ndbetin yan1 sira disaridan baskalarinin fark edemeyecegi hafif
nobet ¢esitleri de bulunur (3).

Epilepsi nedenleri:
Gii¢ dogum,

Konjenital bozukluklar: Gyrus anomalileri, korpus kallosum agenezisi, kortikal disgenezis gibi
degisik kongenital malformasyonlar
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Kafa travmalari: Dogum travmasindan baslayarak her yasta geg¢irilen kafa travmalar1 epilepsi
etyolojisi yoniinden 6nemlidir. Ozellikle agir kafa travmalar1 ve bunlara bagl fraktiirler,
hematomlar, kommasyo ve kontiizyo serebri gibi durumlar 6nemlidir.

Enfeksiyonlar: Intrauterin enfeksiyonlar, her yasta gecirilen menenjit ve ensefalitler, kronik ve
agir otitis media

Kitle lezyonlari: Beynin primer ve metastatik tiimorleri, abse ve kistler; bulunduklart yere,
tiiriine ve biiylikliigline bagli olarak epilepsiye neden olabilirler.

Metabolik bozukluklar: Hipoglisemi, hiperglisemi, hiponatremi veya diger elektrolit
bozukluklari, hepatik ensefalopati

Toksik durumlar: Karbonmonoksit, kursun, alkol, talyum, ve ¢esitli ilag entoksikasyonlari (4,5)
“Uluslararas1 Epilepsi ile Savas Dernegi” (ILAE) 1989 yilinda epileptik ndbetlerdeki
farkliliklari, etiyolojik faktorleri, yas faktoriinii, nobet tipini, ndbeti uyaran faktorleri ve EEG
bulgularint goz Oniine alarak epileptik sendromlar i¢in bir smiflandirma yapmistir. Bu
siiflandirma soyledir:

I Parsiyel (Lokal, Fokal) Nobetler

A. Basit Parsiyel Nobetler: (Biling bozuklugu yoktur) (%20)
B. Kompleks Parsiyel Nobetler (Biling bulanikligi vardir) (%40)
C. Sekonder Jeneralize Olan Parsiyel Nobetler

Il. Jeneralize Nobetler

A. Absans Nobetler (Petit - mal) (%10)

B. Miyoklonik Nobetler

C. Klonik Né&betler

D. Tonik Nobetler

E. Tonik - Klonik Nébetler (Grand - mal) (%20)

F. Atonik Nobetler

I1l.  Smiflandirilamayan Epileptik Nobetler

A. Febril Nobetler

B. Status Epileptikus

C. Akut Metabolik ya da Toksik Nedenlere Bagli Nobetler (5)

Parsiyel nobetler serebral hemisferin herhangi bir bolgesinden Jeneralize ndbetler ise her iki
hemisferden es zamanli kaynaklanan nobetlerdir.

Parsiyel (Lokal, fokal) Nobetler; Bir serebral hemisferin lokal bir bolgesindeki ndronlarin
desarjlar1 sonucu ortaya ¢ikan nobetlerdir. Parsiyel bir ndbet yayilmadan sona erebilir,
korteksin diger bolgelerine yayilabilir veya desarjlar yayginlasarak tonik-klonik ndbete
doniisebilir.

Tonik-Klonik Nobetler; Grand-mal nobet olarak da adlandirilmaktadir. Bu tiir nobetlerde hasta
konviilsiyon geg¢irir. En agir ve en ¢ok bilinen ndbet tipidir. Nobetlerden Once sinirlilik, bas
donmesi, bas agrisi, istemsiz kas segirmesi gibi belirtiler goriilebilir. Nobetin baglamast ile tiim
cizgili kaslarin ani kasilmasi sonucu hasta yere diiser, bazi hastalar anormal sesler ¢ikarir, cogu
kez dislerini sikar, dilini ve dudagini 1sirabilir, solunum durdugundan siyanoz olusabilir. Tonik
faz 10-20 saniye siirdiikten sonra 40—60 saniye siiren klonik faz baslar. Istemsiz ¢ekilme
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hareketleri, salivasyon veya kopiik gelmesi meydana gelir. Idrar ve daha seyrek olarak da gayta
inkontinans1 gorilebilir. (5,6,7,8)

Status Epilepticus: 5 dakikadan daha uzun siiren, 2 veya daha ¢ok ndbetin bir arada gorildigii
ndbet firtinast olarak tanimlanir (9). Cogunlukla idiyopatik olan status epilepticus (SE),
epilepsi tanis1 konulmusg bir hastada yetersiz ilag dozlamasi sebebiyle ortaya ¢ikabilecegi gibi,
diger yandan glukoz, sodyum, kalsiyum degisiklikleri ile de goriilebilir. Meningoensefalitis
SE’nin bir bagka nedenidir. Ayrica yash hastalarda beyin tiimoérlerinin de SE’ye sebep
olabilecegi bildirilmektedir. (9,10,11,12)

Tedavi: Antikonvulzanlar esas olarak merkezi sinir sistemine zarar vermeden ve solunumu
deprese etmeden epileptik nobetlerin baskilanmasi i¢in kullanilirlar (13). Hastalarin % 75-80
inde etkilidirler. Baslamis ve uzayan bir nobeti (Status Epilepticus ) sonlandirmanin en etkili
yolu Diazepam (0,5 mg/kg IV veya 1 mg/kg rektal) kullanmaktir. Sonrasinda ise uygun bir
antiepileptik ilacin kullanilmasi gerekir (13). Fenobarbital glinlimiizde de en ¢ok kullanilan
antiepileptik ilagtir. Kedi ve kdpeklerde epilepsi tedavisinde kullanilan diger ilaglar; pirimidon
ve potasyum bromid gibi antikonviilsanlardir. Fakat bu ilaglarin olduk¢a fazla yan etkileri
bulunmaktadir. ‘Ornegin fenobarbital uzun siire kullamldiginda Karaciger hiicrelerini
yikimlamaktadir. Nitekim beseri hekimlikte artik fenobarbital veya pirimidon gibi eski kusak
ilaglar tedaviden cikarilmis olup yeni kusak ilaglardan olduk¢a basarili sonuglar alinmistir.
Topiramat, karbamezapin, gabapentin, lamotrigin, levetirasetam, okskarbazepin, tiagabin,
zonisamid, vigabatrin gibi yeni kusak antiepileptik ilaglar, Amerikan gida ve ila¢ uygulama
(Food and Drug Administration-FDA) komitesi tarafindan da onerilmektedirler Ciinkii yeni
kusak antiepileptiklerin eski kusak ilaglara kiyasla daha giivenilir, daha az toksik ve daha
yiiksek etkiye sahip oldugu yapilan aragtirmalar sonucunda saptanmistir (5,13)

Epilepsi kronik bir hastaliktir. Tedavi geregi antiepileptik ila¢ uzun siire kullanilmakta, tedaviye
alinan olumlu cevap dogrultusunda ise ancak dozu azaltilabilmektedir. ilag kesildiginde
nobetler niiks etmektedir.

GELiSME- OLGU

Bir aile isletmesinde, longitudinal posterior lumbosacral (uzunlamasina arkadan gelis)
pozisyonu ile dort kisi yardimiyla ekstraksiyon forse uygulanarak dogurtulan ve muhtemelen
dogum kanalinda 1-2 dakikalik hipoksiye maruz kalan yaklasik 50 kg agirligindaki Simental
k1 erkek buzagi, dogum sonrasi solunum fonksiyonlar1 normale doniinceye kadar izlendi.
Dolasim ve solunumu uyarmak i¢in subcutan 500mg kafein (2 cc Kafedif veteriner) ve
intramuskiiler yoldan 4 mg deksametazon (1 cc Vetakort 4mg) uygulandi. Bir saat igerisinde
hayvanin dolagim ve solunum fonksiyonlarinin normale déndiigii gézlendi. Hayvan sahibinin
bildirdigi anamneze gore 1 hafta siiresince saglikli goriinen buzagi sonrasinda ise tonik — klonik
konviilsiyonlar (suur kaybi, 6n ve arka bacaklarla siddetli ¢irpinma, opistotonus (basin yukartya
dogru gergin olarak kaldirilmasi), kafanin suursuzca yere vurulmasi ve agizdan kopiik gelmesi
gibi sikayetler) gostermeye basladi ve derhal tedavi altina alindi. Hastaya intravenéz 10 mg
diazepam (Diazem ampul 2 ml ) uygulanip konviilsiyondan ¢ikarak uyku formuna ge¢mesi
amaclandi. Hasta 30 saniye i¢erisinde sakinleserek ¢irpinmalardan kurtuldu. Uyku ve sedasyon
hali yaklasik iki saat siiren buzagiya ayni giin oral yoldan 400 mg Karbamezapin (Tegretol 400
CR) baslanildi. Rutin yasamsal faaliyetleri dogal seyreden buzagiya 40 giin boyunca giinde 1
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tablet ila¢ uygulamasina devam edildi. Hasta sahibi tarafindan kirkinci giin sonunda artik
hayvaninin iyilestigi diisiiniilerek tedaviye ara verildi. Ilacin birakilmasini takip eden dérdiincii
gilinde buzag tekrar epileptik nobet (konviilziyon) geg¢irmeye basladi. Ayni tedavi protokolii
uygulandi. Sonraki 50 giin boyunca hayvan hi¢ nobet gegirmedi. Yaklasik {i¢ aylik olan buzagi
sahibi tarafindan satisa ¢ikarildi ve sattig1 yeni sahibine hastaligini haber vererek bunun yani
sira ila¢ kutusunu ve kullanma talimatini da hatirlatarak beraberinde verdigini beyan etti.
Hayvan birkag sahip degistirdigi icin sonrasinda takip edilemedi.

SONUC

Ozellikle iri ciisseli kiiltiir 1rk1 hayvanlarda anneden veya buzagidan kaynaklanan sebeplerle
giic dogumlara sikca rastlanabilmekte, genellikle dogum kanalinda uzun siire sikisip kalan
buzagilar ya asfeksiden dolay1 bogularak 6lmekte ya da hipoksi ve iskemi’den dolay1 beyinde
kalic1 sekeller olusmakta, sonrasinda ise epileptik nobetler veya engellilik kalict hale
gelebilmektedir. Diazepam ve karbamezapin insan hekimliginde uzayan epileptik ndbetlerin
(Status Epilepticus) tedavisinde ve sonrasinda ndbetlerin Onlenmesinde gilincel olarak
kullanilmaktadir.

Bu olguda da benzer tedavi protokolii uygulandi. Hem hayvanin epilepsi ndbetinden kolayca
¢ikist saglandi hem de daha sonraki siirecte ndbet gegirmesi 6nlendi. Bu deneyimin Veteriner
Hekimlik meslek pratigine aktarilmasi ve konuyla ilgili daha derinlemesine bilimsel
calismalarin yapilmasi onerilir.
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OZET

Kardiopulmoner arrest , dolasim ve solunum sisteminin ani sekilde durmasidir. kardiak arrest
(CA) ve Pulmonar arrest (PA) sonrasinda 1,5-2 dakika i¢inde hayati organlarda ve 6zellikle
beyinde hizla gelismeye baslayan hipoksi-iskemi, 3-5 dakika i¢inde geri doniisiimii olmayan
organ hasarmnin olusmasi ile veya exitus ile sonuglanir. Bu sebeple kardiyopulmoner
resusitasyon (CPR) miimkiin olan en hizli sekilde baslatiimali ve bu girisim igin klinikte bir
ekip devamli hazir bulundurulmalidir. Olusturulan CPR ekibi icerisinde yeterli sayida gorevli
personel bulunmali ve her personelin ne islem yapacagi énceden tam olarak belirlenmelidir.
CPR i¢in havalandirmasi iyi yapilmis ve teknik personelin rahatca hareket edebilecegi
biiyiikliikte bir oda hazir bulundurulmalidir. Resusitasyonun daha etkin sekilde yapilabilmesi
icin gerekli olan malzemelerin ve ilaclarin belli bir sistematikte klinik ortaminda bu islemin
yapilacagi odada dolaplarda, saha sartlarinda calisan hekimlerde ise taginabilir malzeme kutusu
veya ¢antasinda hazir bulundurulmalidir. 4,6,7 Hastada CPA tanimlandiktan sonra acil olarak
temel yasam destegine baslanilmalidir. Temel yasam desteginin 3 ana maddesi bulunmaktadir.
Bunlar; solunum yollarinin (Airway, A) agik tutulmasi, yeterli solunumun (Breathing, B)
saglanmasi ve dolasiminin (Circulation, C) devam ettirilmesidir. Bu sayede 6zellikle beyin,
kalp, bobrek gibi vital organlarin yeterli perflizyonu saglanmis olunur. Temel Yasam desteginin
ilk agamas1 solunumun baslatilmasidir.Bu amagcla arrest halinde olan hayvanin 6ncelikle hava
yollarinin fiziksel olarak agik olup olmadigi kontrol edilmeli, mekanik bir tikanma varsa
diizeltilmelidir. Hava yollar1 agik ise solunum yoluna endotrahal tiip yerlestirilerek hastaya
%100 lik oksijenden dakikada 10-12 solunum yapacak sekilde verilmelidir. Solunum
baslatildiktan sonra, temel yasam desteginin son basamagi dolagimin tekrardan aktive
edilmesidir. Bu islem i¢in en dogru pozisyon, hayvani sag tarafina veya sirt iistii yatar pozisyona
getirmektir. Hayvana pozisyon verildikten sonra kalp iizerine kompresyona baslamak
gerekmektedir. Kalbe yapilan kompresyonun basarisi, uygulamis oldugumuz giiciin kalp ve
intratorasik damarlara iletilmesine baglhdir. Etkili bir kalp masaj1 eksternal ve internal olmak
tizere iki sekilde yapilabilir.

ANAHTAR KELIMELER: Evcil hayvan, Kardiyopulmoner Arrest, Kardiyopulmoner
Resusitasyon
GIRIS

Kardiyovaskiiler resusitasyonun tarihi 16 c1 yiizyilin baslarina dayanmaktadir. Resusitasyonun
babas1 olarak nitelendirilen Andreas Vesalius 1530 larda apne ic¢in ventilasyon koriigi
kullanmay1 onermistir. Tossach, 1732 de agizdan agiza suni solunumu raporlamis, sonraki
ylizyillarda hayat kurtarici pek ¢cok metot bilimin pratigine sunulmus, 1960 l1 yillarda ise
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endotrahal entiibasyon, pulmonar ventilasyon ve kardiyak kompresyonlari da i¢ine alan modern
kardiyopulmoner resusitasyon ortaya ¢cikmistir (1,2,3) Evcil hayvanlarin, yasantilarinin her
aninda kardiyovaskiiler ve solunum sistemine iliskin acil miidahale ihtiyaci dogabilmektedir.
Bu durum devam ede gelen bir takim kronik hastaliklar sonucunda da gelisebilecegi gibi daha
cok acil gelisen travma ve patolojik olaylardan sonra olugsmaktadir (4,5) Travmali bir hasta
klinige getirildiginde dikkatli bir klinik muayeneden gegcirilmeli ve biitiin yasamsal
parametreler ortaya koyulmalidir. Tiim bu iglemler yapilirken hayvan 6zellikle solunum ve
dolasim sistemi yoniinden devamli gozlem altinda tutulmalidir. Kalp durmasi (kardiyak arrest-
CA), solunum durmasi (respiratorik arrest- RA) veya her ikisinin birlikte durmasi
(kardiyopulmoner arrest- CPA) en 6nemli komplikasyonlar olarak karsimiza ¢ikmakta ve kisa
surede tan1 koyularak acil tedaviye baglanmasi biiylik 6nem tagimaktadir (4). Amerika birlesik
Devletleri Hastaliklar1 Onleme ve Kontrol Merkezi tarafinda bildirilen verilere gore iilkede her
yil yaklasik 330 bin kisi ani kalp durmas1 (Kardiyak arrest, CA) sonucu yasamini yitirmektedir

(6)

Kardiyopulmoner arrest tanisi ile ile hastaneye yatirilan kopeklerde sag kalim orani yaklasik
olarak % 4 iken, kedilerde bu oran % 4-9.6 arasinda bildirilmistir (7,8)

KARDIYO PULMONER ARRESTIN NEDENLERI

Kalp hareketlerinin, kan sirkiilasyonunun ve solunumun aniden durmasi olarak tanimlanan
kardiyopulmoner arrest, bir ¢ok degisik neden bagli olarak gelisebilir. Hipoksi (Ust solunum
yolu tikanikliklari, siddetli akciger enfeksiyonlari, Pneumothorax, siddetli anemi) Hipotansiyon
veya hipovolemi (Kalp yetmezligi, kardiyak tamponad, derin hemorraji, Septik sok) metabolik
bozukluklar ( Hiperkalami, Hipokalsemi ve hipoglisemi ), asit-baz dengesizlikleri (Bobrek
yetmezligine bagli metabolik asidoz, asir1 kusmaya bagli metabolic alkalozis, solunum
cihazindan kaynaklanan Respiratorik asidozis) travma, asir1 vagal uyarimlar, anestezi, ila¢ ve
toksinler, c¢evresel asir1 1s1 degisimleri (hipotermi, hipertermi), elektrik carpmalar
Kardiyopulmoner arrestinen cok karsilasilan nedenleri arasinda sayilmaktadir (5,9,10)
Hayvanlarda CPA’nin en oOnemli bulgulary; kalp seslerinin duyulmamasi, apne, biiyiik
arterlerden nabzin alinmamasi, kapillar dolum zamaninda uzama, mukoz membranlardaki
rengin degismesi, pupillalarda dilatasyon, kornea’da kuruma, bilincin kaybolmasi, genel kas
hipotonitesi, kranial sinirlerde arefleksi, palpebral ve korneal reflekslerin kaybi, EKG’de
ventrikiiler asistoli veya fibrilasyonun izlenmesi olarak sayilabilir. Bu bulgulardan bir kac1 veya
tamami bir hayvanda bulunuyor ise vakit kaybetmeden kardiyopulmoner resusitasyon (KPR)
girisimine baglamak gerekmektedir (5,11,12,13)

KARDIYO PULMONER RESUSITASYON: Kardiyopulmoner resusitasyon ii¢ temel
asamadan olusur; 1-Temel yasam destegi. 2-Ileri yasam destegi. 3- Resusitasyon sonras1 bakim.
Hastada Kardiyopulmoner arrest tanimlandiktan sonra acil olarak temel yasam destegine
baglanilmalidir. Temel yasam desteginin 3 ana maddesi bulunmaktadir. Bunlar; solunum
yollariin (Airway, A) acik tutulmasi, yeterli solunumun (Breathing, B) saglanmasi ve
dolagiminin (Circulation, C) devam ettirilmesidir. Bu sayede 6zellikle beyin, kalp, bobrek gibi
vital organlarin yeterli perflizyonu saglanmis olunur (4,5,14,15,16)
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EKSTERNAL KALP MASAJI

Bu islem i¢in silindirik, genis gogiislii kopekler sirt ustu, dar gogiislii hayvanlar ve kediler ise
sag taraflar1 altta kalacak sekilde yan olarak yatirilirlar. Operator, her zaman hayvanin
yukarisinda durmalidir, eksternal kalp masajin1 diizgiin ve etkili bir sekilde uygulamak ¢ok
onemlidir. Bu sebeple bu ekipte yer alan uzmanlarin bu konuda egitimli ve tecriibeli olmalari
gerekir (5,17,18). Genis gogiis yapisina sahip hayvanlarda kalp gdgiisiin en dar yerinde
komprese edilirken diger hayvanlarda ise gogiis kafesi iizerinden direkt kalp {izerine
kompresyon uygulanir. Lateral pozisyonda yatirilmis olan hayvanlara 4.-5. interkostal aralik
tizerinde ve kaburgalarin alt 1/3’une hastanin biiyilikliigiine gore bir veya iki el ayasi
birlestirilerek konulur. Bu pozisyonda kollar dik olmali1 ve dirsekten biikiilmemelidir. Viicut
agirhigi 5 kg’dan kiigiik kopeklerde ve kedilerde bas ve isaret parmagi bu is i¢in kullanilabilir.
Basparmak {istte isaret parmag altta kalacak sekilde yan yatmis olan hayvanin gogiis kafesi
kavranarak es zamanli diizenli basinglar seklinde kompresyon islemi gerceklestirilebilir
(3,4,11,19)

Silindirik gogiis yapili hayvanlarda ise daha etkili bir kompresyon yapabilmek igin sirtiistii
pozisyonda yatirilan hastanin sagina ve soluna kum torbasi destek amaciyla konulabilir.
Pozisyon verilen ve uygun konum alan hekim tarafindan dakikada ortalama 80-120 adet
kompresyon -uygulanir. Bir parti kompresyondan sonra derin bir inspirasyon yaptirilir ve
kompresyon islemine devam edilir. Kedi ve kdpeklerde her iki dakikalik uygulamadan sonra
resusitasyon ekibinden bir diger gorevli islemi tekrar etmelidir (5). Atlarda ve sigirlarda ise sag
tarafina yatirilmis hayvanda 8. ve 10. interkostal bolgeye bir veya her iki diz koyularak
dakikada 20-30 kez kalp kompresyonu yapilabilir. Tay ve buzagilarda ise iki el ayasi ile
eksternal kalp kompresyonu dakikada 30-40 kez yapilabilir (4,11,20). Eksternal kalp masaji
sirasinda suni solunum islemine de devam edilmeli ve miimkiinse EKG ile kardiyak asistoli
veya ventrikiiler fibrilasyon bakimindan izlenmelidir. Eksternal kalp masaji ile 3-4 dakika
icerisinde sonu¢ alinamayan olgularda ya reanimasyon ile ilgili ilaclar verilerek eksternal
defibrilasyona ge¢ilmesi ya da torakotomi yapilarak acik kalp masajina gecilmesi gerekir.
Mevcut sartlar ile internal kalp masaji miimkiin degilse, intrakardiyak ve intravendz reanimatif
ilac uygulamalar1 yapilmal, 15 dakikalik masajin arkasindan yanit alinamayan durumlarda ise
Kardiyopulmoner resusitasyon islemine son verilmelidir (11,12,14,19,20,21).

INTERNAL KALP MASAJI

Uygulanmasi zor olmakla beraber, internal kalp masaji eksternal kalp masajina gore daha
yiiksek oranda kardiyak verim ve kan basinci saglamaktadir. Bunun sonucunda da serebral,
miyokardiyal, periferal doku perflizyonu en yiiksek sekilde saglanmakta ve norolojik iyilesme
daha iyi olmakta, boylece hayata donme sans1 artmaktadir. Fakat ciddi bilgi ve teghizata ihtiyag
duyulmasi baslica dezavantajlarindandir (22,23)

RESUSITASYONDA ILAC KULLANIMI

Kardiyopulmoner resusitasyonda en sik kullanilan ilaglar; Vasopressorler, Vagolytikler,
Antiarrhythmikler ile tampon ve elektrolit soliisyonlardir.

Vasopressorler:

Epinefrin (6nceki adiyla adrenalin): Kardiyak uyarici olarak o ve B adrenerjik reseptorleri
uyarir. Sadece miyokard’1 uyarmakla kalmaz, perifer damarlarda vazokonstriiksiyona neden
olarak diyastolik kan basmncini arttirir. Ayrica atrioventrikiiler iletimi kolaylagtirir ve
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kontraksiyonlarin artmasini saglar. Kiigiik dozlar1 miyokardin oksijen tiiketimini azaltir.
Boylece kalp durmasi sirasinda miyokard perfiizyonunu ve kontraktilitesini arttirarak kalbin
yeniden c¢alismasini saglar. Baslangi¢ dozu 0,02 mg/kg’dir (IV veya intrakardiyak).

Son yillarda adrenalinin diisiik dozlarda KPR uygulamasinda kullanilmaya baslamasinin daha
etkili oldugu, fakat sonu¢ alinamayan olgularda ise yliksek dozda (0,2 mg/kg) uygulamanin
devam ettirilmesi gerektigi bildirilmektedir (11,12,14,19,21)

Vasopressin:

Diiz kaslar iizerine direkt etkili vazokonstriktdr bir hormondur. Epinefrinin aksine kalp
kasindaki oksijen tliketimini arttirmadigindan ve etkileri asidozla azalmadigindan,
resusitasyonlarda daha ¢ok tercih edilmektedir (24)

Dopamin, Dobutamin, Norepinefrin, Isoproterenol.

Vagolytikler:

Atropin: Antimuskarinik / Parasempatolitik — Vagal aktiviteyi baskilayarak SA nodda impuls
devamliligini ve AV iletimi saglar. Ayrica Antikolinerjik etkisi vardir. idioventrikiiler ritimler
ve ventrikiiler asistolun tedavisinde 0,02-0,04 mg/kg dozunda intravenéz olarak
kullanilmaktadir (12,14,20).

Antiaritmikler

Lidocaine: Ventrikiiler kasilmalarin; ventrikiiler tagikardi veya ventrikiiler fibrilasyona
doniismesini 6nlemek amactyla 2mg/kg dozunda intravendz olarak kullanilir (11,14,21)
Amiodarone: Amiodarone, class IIl antiaritmik olarak adlandirilan ve refraktér sokta
kullanilan bir ilactir. intravendz olarak 5 mg/kg. dozunda uygulanir (5)

Bretylium tosylate : Bretylium tosylate da class I1I antiaritmik bir ilagtir. Kimyasal defibrilator
ismi de verilmektedir. (5).

Tampon cozeltiler ve elektrolitler:

Sodium bicarbonat: Siddetli Metabolik asidoz ve hiperkalami durumlarinda 0,5 ile 1 mEq/kg
dozunda IV olarak kullanilir.

Kalsiyum: Kalbin kasilma giiclinii arttirmak ve hipokalsemi durumlarinda kalsiyum
kullanilmaktadir.

Magnezyum : Anti aritmik olarak ayrica hipomagnezemide kullanilir.

ELEKTRIKSEL DEFIBRILASYON

Kalp kasindaki fibrilasyonu durdurarak kalp atimlarina normal ritmini kazandirmak amaciyla
elektriksel akimin kalp i¢inden gecirilmesi esasina dayanir. Kardiyopulmoner reanimasyon
uygulanan bir hayvanda eksternal kalp masaji ve kimyasal defibrilasyonun etkili olmadigi
durumlarda tek segenek olarak elektriksel defibrilasyon uygulanir. Basarili bir defibrilasyon
icin gerekli enerji miktar1 hayvandan hayvana farklilik gostermektedir. Verilecek enerjinin
dozu hayvanin biyiikligiine ve mevcut durumuna gore degisiklik gostermektedir.
Defibrilasyon icin en alt enerji seviyesi ile baslanir ve gerekirse daha iist diizeyde enerji ile
tekrarlanir. Elektriksel defibrilasyon eksternal ve internal olarak yapilabilir (20)

SOLUNUM SiSTEMINE MUDAHALE

KPR islemine baslamadan 6nce hayvan solunum sistemi yoniinden dikkatli bir muayeneden
gecirilmeli ve sahibinden birtakim anemnez bilgiler alinmalidir. Bundan sonra hayvanin agiz
ve burun boslugundan baslayarak 6zellikle yabanci cisim, kitle, asir1 salivasyon, sekresyon ve
kan pihtilarinin varligi arastirilmalidir. Nasal ve oral boslukta herhangi bir patoloji yoksa
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farinks, servikal trahea ve son olarak ta akcigerler dikkatli bir Oskultasyon ile muayene
edilmelidir. Duran dolagim sistemi yapilacak miidahale ile tekrardan baslatilsa bile solunum
sistemi fonksiyonlarmma kavusturulmadigi surece dokularin yeteri kadar oksijenizasyonu
saglanamayacag1 i¢in KPR isleminin basar1 sans1 diisecektir (19,25).

TRAHEOTOMI

Havayolu yonetimi i¢in kullanilan yontemlerden biridir. Burun delikleri ile farinksin son kismi1
arasinda lokalize olan ve obstriiksiyona neden olan her tiirlii patolojide hayat kurtarici olabilir
(26).

TORAKOSENTEZ

Akcigerlere dikkatlice dinlenilmesi sonrasinda seslerin alinmadigr durumlarda ust solunum
yollarinda herhangi bir patoloji yoksa pneumotoraks veya sivi sesi alindigi durumlarda ise
hematoraks ve pleural eflizyonun diisiintilmesi gerekir. Teshisin kesinlestirilmesi igin
radyografi ve ultrasonografiden yararlanilabilecegi gibi hem teshis hem de tedavi amaciyla
torakosentez islemine de bagvurulabilir (25,27,28,29).

SONUC

Insan Hekimliginde oldugu gibi Veteriner Hekimlikte de ani gelisen yiiksekten diisme, siddetli
travma, trafik kazalar1 ya da kimi hastaliklarin seyri sirasinda kardiyopulmoner arrest meydana
gelebilmektedir. Arrest sonrasinda acil olarak  Kardiyopulmoner = resusitasyonun
gerceklestirilebilmesi i¢in bu konu hakkinda deneyimli ve donanimli bir ekibin miidahalesi
gerekmektedir. Hayvan hastanelerinde, Veteriner Hekim muayenehanelerinde resusitasyon ile
ilgili alet, ekipman ve ilaglarin hazir bulundurulmasi bir cani hayata dondiirmek adina son
derece anlamli, degerli ve mutluluk verici olacaktir. Tesekkiir: Bu konu ile ilgili oldukga derli
toplu ve aydinlatict bir derleme sunan ve ¢ok faydalandigim Dr.Muharrem Erol ve Dr Sule
melek’e tesekkiirli bir borg bilirim
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TOKSIiKi STRESIN MONOAMINERGIK SISTEMO, HORMONAL F 9ALLIGA VO
ORQANIZMIN iIMMUN STATUSUNA TOSIRI

Dos.ismayilov Yusif !Bayram oglu , Caforova Qumru® Kamil qiz,
Salimli Tahmina® Azar quzi., Dos. ismayilova Aftab® Tofik quz,
Dos.Riistamova Tiikazban? Vaqif quz1, Hiimbatova Giilobatin? Vagqif quz1

! Azorbaycan Tibb Universiteti EImi Todgigat Markoazi,Baki
2Canca Dévlat Universiteti Anatomiya , Fiziologiya Vo Zoologiya Kafedras, Canco

OZET

Stres tasirindan organizmin monoaminergik funksional faallig: ilo neyroendokrin qarsiligli
alaga va elaco do bu alaganin asasini tagkil edon neyrofizioloji mexanizmlor kifayyat godar 6yranil
momis qalir. Tobistindon asili olmayaraq homeostazi pozan biitiin stresorlar organizimdo
patologiyalar yaradir. Bu monada agir metallarin tasirindon yaranan toksik stresin xiisusi yeri
vardir. Agir metallarin insan organizmo adekvat olmayan miqdarda daxil olmasi, toksik tasir
gostarmsi vo miixtalif funksi onal patologiyalarin yaranmasi barads miiayyan molumatlar vardr.
Organizmin neyroendokrin sistemi vo immun reaktivliyi bels tasirloro daha da ¢ox moruz qalir.
Ona gors do stres soraitinds neyroendokrin garsiliql slagonin patogenezinin bir ¢ox masalalorine
hala do cavab tapilmamasi bu istiqgamatds todqiqatlarin aparilmasini zoruri edir.

Bu isinin asas mogsadi ag sicovullarda kobalt asetat moahlulu ils yaradilmig eksperimental
toksik stresin  monoaminergik funksional foalligla neyroendokrin sistem arasidaki garsiligh
alagads va organizmin immun statusunda bas vermis doyisikliklori 6yranmok olmusdur.

Eksperimentlor  hor iki cinsdon ag sigovullarda 3 qrupda aparilmisdir. 1-ci qrup nazarot
olmus , 2-ci qrupa 21 giin arzinds har giindo 1 ml olmaq sarti ilo 0,4 %-1i (100 q. diri gokiya)
kobalt asetat mahlulu peros yolla verilmis, 3-cii qrupa 21 giin arzinds homin dozada kobalt asetat
mohlulu verdikdon sonra 21 giin orzinda Sorbast buraxilmis . Nozarat grupuna eyni miqdarda
fizioloji mahlul verilmisdir. Modelin gedisinin 7-Ci,14-cii va 21-ci giinlarindan sonra va elaca do
modeldon kegon 7,14 vo 21 giin sonra sohor saatlarinda hor qrupdan  bir ne¢o sicovul miiasir
tovsiyolor  osasinda  dekapitasiya  edilorok  monoaminlorin-MA hormonlarin ~ miqdari
immunoferment metodla,immun gostaricilor iss imumi gabul edilmis metodla toyin edilmisdir.

Miioyyan edilmisdir ki, kobalt asetat moahlulunun tatbigi ilo yaradilmis eksperimental toksik
stres zamani tocriiba heyvanlarmin ¢okisi biitiin tocriiba orzinds koskin azalir.Bu azalma
tocriibonin sonunda daha kaskinlosir.Bu katexolaminlorin hipotalamusdaki migdart modelin biitiin
giinlori orzinda koskin azalir. Bir qodor zoif azalma serotoninin vo 5-OIST miqdarlar1 azalir .
Onlarin metabolizminin yenidon qurmalar1 da eyni istiqgamatli olur. Hipotalamusda vo ganda MA
miqdarinda yaranan belo xarakterli doyisikliklor modelin sonraki giinlori do miisahido edilir.
Hipotalamik sistemlor arasindaki qarsiliqli ala go mexanizmi pozuldugundan adenohipofizar
hormonlar, adenohipofiz-boyrakiistii vazin stresor hor monlar1 azalir vo adenohipofiz-galxanvari
vazin tireoid statusu ziifloyir. Kobalt asetat vasitosi ilo yaradilmis toksik stres modelinin tasirindan
organizmin hormonal-mediator statusunda bas vermis doyi sikliklor fonunda komplementin,
lizosimin vo dovredon immun komplekslorin gandaki foalliginda miixtolif istigamatli
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konarlagsmalar miisahido edilir.Eloca do bu model fonundan sonraki giinlor arzin do do har -3
markerin gandaki foalliginda bas vermis doyisikliklords normallasma miisahids edilmir.

Belaliklo, kobalt asetat totbiqi ilo yaradilmis toksik stres tasirindon vo bu modeldan sonraki
dovr orzindo organizmin hormonal-mediator statusunda dorin pozulmalar bas verdiyindon
organizmin immun foalliginda konarlagsmalar bas verir. Ona goéra do bu patologiyanin markazi
tonzimi mexanizminin korreksiyalar1 yollar1 istigamotinds aragdirmalarin davam etdirilmasi
moaqgsads uygundur.

Acar sozlor: Monoamin,hormon,toksik stres,immunoreaktivlik, agir metal.

GIRIS

Stres tasirindan organizmin monoaminergik funksional faallig1 ilo neyroendokrin garsiliqlt
alagos va elaca do bu slaganin asasini togkil edon neyrofizioloji mexanizmlor kifayyat gador 6yranil
momis qalir. Tobistindon asili olmayaraq homeostazi pozan biitiin stresorlar organizimds
patologiyalar yaradir. Bu moanada agir metallarin tosirindon yaranan toksik stresin xiisusi yeri
vardir. Agir metallarin insan orqanizmo adekvat olmayan miqdarda - daxil olmasi, toksik tosir
gostarmsi vo miixtalif funksi onal patologiyalarin yaranmasi barado miisyyan malumatlar vardir.
Organizmin neyroendokrin sistemi vo immun reaktivliyi bels tasirloro daha da ¢ox moaruz qalir.
Ona gora do stres soraitinds neyroendokrin garsiligl alagenin patogenezinin bir ¢ox masalalorine

hala da cavab tapilmamasi bu istiqgamatds todqiqatlarin aparilmasini zoruri edir.

ODOBIYYAT XULASOSI

XXI1 asrda insan va tobiot arasindaki tarazliqin pozulmasi orqanizmin oksor funksiyalarina
monfi tasir gostarir va insanin patoloji vaziyyata diismasine optimal sorait yaratmagqla bir sira yeni
xastaliklorin yaranmasina sabar olur [4,6,9,13]. Miiasir texnogen sivilizasiya soraitindo insanin
miixtolif qiciqlara moruz qalma stres halinin yaranmasina vo ciddi funksional pozulmalarin
inkisafina [1,2,3,4,6,9,10,12,13] , insanin stres tasirina maruz qalmasina optimal sorait yaradaraq
organizmds ciddi funksional doyisikliklorin  inkisafina sobob olur [13]. Stres tosirindan
organizmin monoaminergik funksional foallig: ilo neyroendokrin garsiliqh slage vo eloco do bu
alagonin osasini togkil edon neyrofizioloji mexanizmlor kifayyat goder Oyronilmamis qalir.
Tobiotindon asilt olmayaraq homeostazi pozan biitiin stresorlar orqanizimds patologiyalar yaradir.
Bu monada agir metallarin tosirindon yaranan toksik stresin xiisusi yeri vardir. Agir metallarin
insan organizmo adekvat olmayan miqdarda daxil olmasi, toksik tosir géstormsi vo miixtolif
funksional patologiyalarin yaranmasi barodo miioyyan molumatlar vardir[8]. Ekologiyani
cirklondiron maddalordon agir metallarin xiisusi yeri vardir [12,13,14,15,16,17]. Organizma
adekvat olmayan miqdarda agir metallarin daxil olmasi, orqanizmo toksik tosir gdstormoklo
yanagi, mixtolif patologiyalarin yaranmasina,0 ctimlodon do endokrin patologiyalarin
yaranmasina sabab olur[7,13]. Neyroendokrin sistem otraf miihit amillarinin negativ tasirina daha
¢ox moaruz galir . Organizmin neyroendokrin sistemi vo immun reaktivliyi bels tasirlora daha da
cox moruz qalir[9,11]. Ekzotoksikantlarin otraf miihitdo artmasi toksik stresin inkisafina sobob
olur [3,4,5,13]. Toksikantlarin orqanizma tasirinin Oyranilmasi ham nazori, ham do praktik
cohatdon vacib shomiyyot dasiyir. insan saglamlig {iciin on tohliikali elementlor kobalt, kadmium,
qurgusun, civa Va S. hesab olunur [5,8,14] . Bazi miislliflor qurgusunun an aparici ekotoksikonal
agir metal hesab edorok onun politrop tosir gostormasi ilo yanasi, insan ti¢lin on tohliikoli
kansrogen maddalor sinfina daxil edirlor[5,8,14]. Bu element do yiiksok toksikliya malik olmagla
yanast , organizmdo yiiksak toplanma gabiliyyatino malikdirlor va bir miihitdon digarins kegdikdo
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Kimyavi vaziyyatini doyisorak toksik tosir gosta bilirlor. Tobistindon asili olmayaraq homeostazi
pozan biitiin stresorlar orqanizimds patologiyalar yaradir.Lakin bu patologiyalarin yaranma
mexanizmi barado miixtalif fikirlilik mévcuddur [1,2,4,6,10,12,13]. Artiq inkisaf etmis 6lkalorda
hotta agir metalalrin zaif dozasinin da belos tohliikoli oldugu tesdiglonmisdir . Ona goéra do stres
soraitinds neyroendokrin qarsiligl alagenin pato genezinin bir ¢ox mosalalarina halo ds cavab
tapilmamasi bu istigamotds todqigatlarin aparilmasini zaruri edir.

Bu isinin asas moqsadi har iki cinsdon olan ag sigovullarda  kobalt asetat mahlulu ilo
yaradilmig eksperimental tok sik stresin monoaminergik funksional foalligla neyroendokrin
sistem arasidaki qarsiliqlt alageds vo orqanizmin immun statusunda bas vermis doyisikliklori
Oyranmok olmusdur.

TODQIQATIN MATERIAL VO METODLARI

Eksperimentlor 240+£10 q. kiitloya malik har ikicinsdon olan ag sicovullarda 3 qrupda
apartlmisdir. Sigovullarin 1-Ci qrupu nozarat olmus , sigovullarin 2-ci grupuna 21 giin
arzinds har giindo 1 ml olmagq sorti ilo 0,4 %-1i (100 q. diri ¢okiya) kobalt asetat mahlulu peros
yolla verilmis [13], sicovullarin 3-cii qrupuna 21 giin arzindo homin dozada kobalt asetat mohlulu
verdikdon sonra 21 giin orzinds Sarbast buraxilmigdir (yoni sigovullar heg bir tasira maruz
qalmamis) . Nozarat grupuna eyni migdarda fizioloji mohlul verilmigdir. Kobalt asetat mohlulu
vasitasi ilo yaradilmis eksperimental toksik stres modelinin monoaminlorin (Katexolaminlarin va
indolaminlorin), hormonlarin migdarinin vo immun gostaricilorin doyismo dinamikasina tasirini
aragdirmaq ti¢iin modelin gedisinin 7-ci,14-cii vo 21-ci giinlarindon sonra va elocs da elaca do
eksperimental yaradimis modeldon kegon 7,14 vo 21 giin sonra sohor saatlarinda har grupdan bir
neg¢a sigovul miiasir tovsiyalor asasinda dekapitasiya edilmisdir. Toxumada va qanda Gyranilon
monoaminlorin(MA) vo hormonlarin  miqdari immunoferment metodu ilo toyin
edilmigdir.Orqanizmin immun gostaricilor ise imumi gobul edilmis metodla toyin edilmisdir.

Alinmis rogom gostoricilori statistik olarag Microsoft EXCEL elektron cadvalinds tohlil
edilmisdir. Qruplararasi farglorin etibarliliq amsal Fiser-Styudent cadvali iizra toyin edilmisdir.

ALINMIS NOTICOLOR VO ONLARIN SORHI

Apardigimiz todqiqatlarin noticesinda miioyyan edilmisdir ki, kobalt asetat mohlullarinin
totbiqi ilo yaradilmis eksperimental toksik stres modeli zamani nazarat qurupu ilo miiqayisodo
tocriiba heyvan larmin ¢okisi biitiin tocriibs arzinds koskin azalir.Bu azalma tacriibanin sonunda
daha kaskindir. Kobalt asetat mahlulu tasirindon hipotalamusda dofaminin va noradrenalinin
miqdariim doyismo dinamikasi Gorsel 1-do toqdim edilmisdir.Sokildon goriindiiyii kimi toksik
stres tosirindon dofaminin hipotalamus daki miqdari nazarst qurupu ilo miigayisados biitiin model
arzinds 30-62%,P<0,001 azaalmisdir .Bundan bir godor forgli azalma noradrenalinin
hipotalamusdaki miqdarinda miisahids edilir (13). Bu miqdarinin azalmasi biitiin model arzinds 25-
58%,P<0,001 arasinda azalir (Gorsel 1).
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Gorsel 1. Kobalt asetat mohlulunun tasirindsn hipotalamusda dofaminin vo noradrenalinin migdarinin
doyismoa dinamikast (%-lo) ; Qeyd: nazarat qrupu ilo miiqayisads diiriistliik-P<0,001

Kobalt asetat tosirindon hipotalamusda serotoninin vo 5-oksiindolamin sirks tursusunun
migda rinin doyismoa dinamikasi gérsel 2-do togdim edilmisdir.
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Gorsel 2. Kobalt asetat tosirindon hipotalamusda  serotoninin vo 5-oksiindolamin sirks tursusunun
miqdarimin doyismo dinamikasi; Qeyd: nozarst grupu ilo miigayisads diiriistliik-P<0,001
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Gorsel 3. Kobalt asetat tasirindon ganda dofaminin va serotoninin miqdarinin deyisma dinamikasi (%-
15) ; Qeyd: - nozarat grupu ilo miiqayisads diiriistliik-P<0,001

Gorsel 2-don goriindilyl kimi kobalt asetat mohlulunun totbiqgi ilo yaradilmis eksperimental
toksik stres modeli zamani serotoninin hipotalamusdaki miqdari nazarat qurupu ilo miiqayisada
biitiin tocriiba orzindo  30-80%,P<0,001  azalmisdir . Toksik stres tosSirindon 5-OIST
hipotalamusdaki miqdar1 da koskin azalaraq 60-70% ,P<0,001 toskil etmisdir .

Kobalt asetat tosirindon ganda dofaminin va serotoninin miqdarinin doyisme dinamikasi
gorsel 3-do togdim edilmisdir.

Gostormak lazimdir ki, kobalt asetat eksperimental toksik stres zamani dofaminin qandaki
foalliginin azalmasi1 da nozoragarpan olmusdur (40-70%, P<0,001). Bir godor zoif azalma
serotoninin qandaki faalliginda miisahids edilmisdir. Belos ki, kobalt asetat tatbiqi ilo yaradilmig
eksperimental toksik stres- modeli zamani onun qandaki miqdari nazarst qurupu ilo miiqayisada
modelin 28- -60%, P<0,001 azalmisdir . Demoali, har iki miihitdo MA- lorin migdarinin doyisma
dinamikasi eyni olub,onlarin metabolizminin yenidon qurmalaribiitév orqanizmdo eyni
istigamatlidir.

Stres hipotalamusda vo ganda MA-lorin migdarinin hom kaskin olaraq azalmasi ,hom do
hipotalamik sistemlor arasindaki qarsiliglt olage mexanizmi pozuldugundan adenohipofizar
prolaktinin vo somatotropin foallig1 koskin azalir . Belo ki, tocriibonin avvoli PRL soif azalsa da
sonraki gilinlor bu azalma davam etmis vo normadan 40-55% az olmusdur (Gorsel 4.). Lakin STH
gandaki saviyyasi biitiin tocriiba giinlari diiriist olaraq koskin azalmigdir ( 33- 100%).

Eloco do bu tosirdon adenohipofiz-boyrakiistii vozin hormonlar1 da koskin azalir.
Mosolon,AKTH diiriist olaraq 21-70% , kortizol isoa  27-75% azalir (Gorsel 5)

TAM METIN KiTABI ISBN: 978-605-06696-4-0  www.anadolukongtesi.otg Sayfa | 111



Anadolu Kongresi 4. Uluslararas: Uygulamal1 Bilimler Kongresi

%

100
90
80
70
60
50
40
30
20
10

H norma

| 7-ci glin

—
|

W 14-ci gln
21-ci glin

TUNU STV

o

PRL STH

Gorsel 4. Kobalt asetat tosirindon ganda PRLva STH miqdarinin doyisma dinamikasi (%-19)
Qeyd: - nozarat grupu ilo miiqayisads diiriistliik-P<0,001
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Gorsel 5. Kobalt asetat tasirindon ganda AKTH vo kortizolun migdarinin doyismo dinamikasi (%-10)
Qeyd: - nozarat grupu ilo miigayisados diiriistlik-P<0,001
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Gorsel 6. Kobalt asetat tasirindon ganda TTH T4 vo T3 migdarinin doyisma dinamikasi (%-19)
Qeyd: - nozarat grupu ilo miigayisado diiriistliik-P<0,001

Eloco do bu tesirdon adenohipofiz-boyrokiistii ~ vozin hormonlari da keskin azalir.
Masalon,AKTH diiriist olaraq 21-70% , kortizol isa 27-75% azalir (Gérsel 5 ).

Analoji ganunauygunluqlar adenohipofiz-galxanvari vozin tireoid statusunda da miisahido
edilir.Belo ki, gorsel 6-dan goriindiiyti kimi TTH-38-60% , T4 -40 -79% vo T3z - 23-48% azalir
(Gorsel 6).

Adenohipofiz-cinsiyyat vazi sistemi hormonlarinin faalligi da kaskin olaraq azalir
Aparilan todgiqatlarin naticasinds miioyyan edilmisdir ki, kobalt asetat vasitasi ilo yaradilmis
toksik stres modelinin tosirindon organizmin hormonal-mediator statusunda bas vermis
doyisikliklor immun markerlora eyni daracali vo eyni istigamatli foalliq gostormir. Yoni ,kobalt
asetat mohlulunun totbigi fonunda tocriibonin 7-ci giin komplementin, lizosimin vo dévredon
immun komplekslorin gqandaki foalliginda dorin konarlagmalar miisahido edilir. Belo ki,
todgiqatlarin  yeddinci giinii komplementin gandaki foalligi nozarst qrupu ilo miigayisodo
32,8%,P<0,001 artmisdir (Gorsel 7).Kobalt asetat mohlulunun tatbiginin sonraki giinlari do onun
gandaki faallig1 yiiksok olaraq qalmig va sonraki giinlor nozarat qrupundan miivafiq olaraq 83,4%
yiiksokdir (Gorsel 7).Lakin bu miqgdar tocriibonin sonunda kaskin azalmis vo bu azalma nazarat
grupundan  50,5% ,P<0,001 az olmusdur. Homin qrup heyvanlarda dévredon immin
komplekslorin foalliqinda da keskin yiiksalma miisahidos edilir. Bels ki, kobalt asetat mahlulunun
totbiqinin yeddinci gilinii onun miqdart  80,2%,P<0,001artmis vo tocriibonin sonraki giinii
dovredon immin komplekslarin  faalligindaki bu yiiksolmo nozarst qrupundan miivafiq olaraq
60,1% ,P<0,001 toskil etmisdir. Lakin bu migdar komplementds oldugu kimi tocriibanin sonunda
kaskin azalmis vo bu azalma nozarat qrupundan 40,3% ,P<0,001 az olmusdur . Goriindiiyii kimi
doévredan immin komplekslarin  foalligi getdikca zoifloyir va tacriibanin sonunda baslangic giinla
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miqayisado 1,5 dofo azolur (Gorsel 7). Biitiin bunlarla borabar kobalt asetat mohlulunun
tatbigindon sonra nozarat grupuna nisbaton lizosimin qandaki faalligi kaskin olaraq yiiksalir. Onun
gandaki foalligi  tocriiba gilinlorinoe miivafiq olaraq 7-ci vo 10-cu giinlo rnazarat grupu ils
miiqayisado 42,1% ,P<0,001va 40,7% ,P<0,001artmus,lakin tocriibanin sonu iss bu miqdarin
azalmasi 38,3% ,P<0,001 toskil etmisdir (Gérsel 7).

Alman naticalor gotorir ki,kobalt asetatin heyvanin orqan vo toxumalarinda miqdarinin
yiiksalmasi doracasine miivafiq lizosim fermentinin qandaki faalligimi getdikca zaifladir. Eloco
do  goriindiiyii kimi bu mohlulunun uzun miiddat totbigindon dévredon immin komplekslarin
foalliginin oksino olaraq lizosimin qandaki foalligi getdikco zaifloyir vo tocriibanin sonunda
baslangic giinlo miiqayisads iKi dofoys yaxin az olur. Digor torafdon alinan noticalarin analizi
gostorir ki, kobalt asetat mohlulunun uzun miiddat totbigindon immunitetin geyri-spesifik
gostoricilori miixtalif xarakterli doyisiklikloro ugrayir.Organizmds immunitetin geyri-spesifik
amillari va dovredan immun komplekslor miixtalif xarakterli doyisir. Biitiin bunlarla yanasi1 kobalt
asetat mahlulunun toklikda totbiqi zamani da analoji doyisikliklar bas verir. Eloco do modelin
dayandirilmasinda sonraki 21 giin oarzinds hor 3 marke rin- komplementin, lizosimin va dévredon
immun komplekslarin qandaki foalligi 6zlarine maxsus xarakterds doyisir va onlarin foalliginda
bas vermis dayisikliklordo normallagsma miisahids edilmir.
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KOMPLEMENT  DIK LizOSiM
Gorsel 7. Kobalt asetat tasirindon ganda komplementin, DIK va lizosimin foalliginin  doyismo dinamikasi (%-la)
Qeyd: - nazarst grupu ils miigayisads diiriistliik-P<0,001

UMUMI MUZAKIRO VO NOTICOLOR
Aparilmis todqiqatlarin naticasinds miisyyon edilmisdir ki, kobalt asetat mohlulunun totbiqi
ilo yaradilmis eksperimental toksik stres modeli tosirindon sigovullarin hipotalamusunda vo
ganinda katexolaminlarin va indolaminlarin miqdar1 kaskin olaraq azalir [4,13]. Hipotalamusda
vo ganda MA-lorin migdarinda yaranan miixtalif xarakterli belo doyisikliklor modelin sonraki
giinlori do miisahido edilir. Xisusan do, mediator statusunda dorin pozulmalar bas verdiyindon
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organizmin hormonal foalliginin  gostaricilori daha da dorin konarlagsmalar 1ilo
saciyyalonir[3,4,6,9,13 ]. Kobalt asetat  totbiqi soraitindo Vo ondan sonraki dovr arzinds
organizmin hormonal-mediator statusu dorin patologiyalar ilo xarakteriza olunur .Kobalt asetat
mohlulunun totbiqi ilo yaradilmis eksperimental toksik stres modeli zamani hipotalamik
sistemlorar arasindaki qarsiligli alage mexanizmini pozuldugundan homin dovr orzinds
adenohipofiz-bdyrakiistii vozin stresor hormanlari,adenohipofiz-qalxanvari vazin tireoid statusu
vo adenohipofiz-cinsiyyst vozi sistemi hormonlarmin foalligi miixtolif istigamotli  kaskin
doyisikliklors ugrayir[3,4,6,9,13 ].Eloca do tatbiq edilon modelin tasirindon kegon 21 giin orzinds
biogen amillorin migdarinda bas vermis doyisikliklorde normallasma isigamatli slamatlor bela
geyd edilmir.Hipotalamusda vo ganda kate xolaminlorin vo indolaminlorin migdarindaki bas
vermis doyisikliklor naticasinds organizmin hormonal foalligindaki  konarlasmalar da
normallasmir. Belo bir soraitinds .immunitetin geyri-spesifik amillori  vo dévredon immun
komplekslor miixtolif xarakterli doyisir[9,11]. Bu onu gostarir Ki, kobalt asetat totbiqi soraitinds
yaradilmis toksik stres modelindo vo ondan sonraki dovr orzindo do organizmin hormonal-
mediator statusunun ve. immun foalliginin gostaricilorinin daha da dorin pozulmalar ilo
saciyyalanir.

Beloliklo,apardigimiz todgigatlara osason asagidaki naticalora galmak olar. Kobalt asetat
totbigi ilo yaradilmis toksik stres tosirindon va bu modeldon sonraki dévr arzinds organizmin
hormonal-mediator statusunda darin pozulmalar bas verdiyindan organizmin immun foalliginda
konarlagmalar bas verir. Ona gora do bu patologiyanin morkazi tonzimi mexanizmi istigamatinds
aragdirmalarin davam etdirarkon organizmin hormonal-mediator statusunu immun foaalligla
qarsiligh olageds todgiq etmok mogsads uygundur. . Digar torofdon do otraf miihitin agir
metallarla ¢irklanmis orazilorinds toksik stress moruz galmis insanlarin  hormonal-mediator vo
Immun statusunun  miiayinaSinin aparilmasi vacibdir. Belo olan patologiyalarin markazi tonzimi
mexanizminin korreksiyalari yollari istigamatinds arasdirmalarin aparilmasi magsads uygundur.
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21 YASLI GONCLORIN TEMPERAMENTINDON ASILI OLARAQ BAS BEYNIN
TOPO VO ONSO PAYINDA EEQ -NIN TEZLIYINO EMOSIONAL GORGINLIYIN
TOSIRI

Dos. Riistamova Tiikazban! Vaqif Qiz1, Biologiya Uzrs Falsafa Doktoru Hiiseynova
Elnara! Cobrayil Qiz1, Cafarova Qumru? Kamal Quzi,Salimli Tohmina? Azor

Qiz1.,Dos.Ismayilov Yusif 2 Bayram Oglu

ICONCO DOVLOT UNIVERSITETI ANATOMIYA,FiZIOLOGIYA VO ZOOLOGIYA KAFEDRASI , CONCO
2AZORBAYCANTIBB UNIVERSITETI ELMI TODQIQAT MORKOZI, BAKI

OZET

Tolobalords psixi gorginlik yaradan on asas seboblordon biri imtahan stresidir . Imta han
stresi organizmds ¢oxsayli kompleks psixofizioloji doyisikliklorin yaranmast ilo miisaiyst oluna
raq, insanin hoyat foaliyystino (tohsil, amak, idman vs s.) tosir edir. Artiq imtahandan avval
"gbzlomo sindromu" 6zii psixoloji stres yaradir .Bels ki, zehni gorginlik, imtahana hazirlasan
zaman yuxusuzluq va s. sabablardon psixi, vegetativ-hormonal va s. sistemlorda tonzimlomoa
mexnizmlorinin  pozulmas: yaranir vo son olarag gavrama vo yadasalma proseslorinin
dinamikasinin doyismasi, stres soraitloro adaptasiya olma funksiyalarinin zaiflomasi kimi hallar
tozahiir edir . Ona gora do tolobalorin imtahan prosesinds bu vaziyyatlorin formalagsmasinin
neyrofizioloji mexanizmnin bozi aspektlorinin agkar lanmas1 masalosi ham nazari, ham do tatbiqi
baximindan boyiik shamiyyat kasb edir . Tolobalords imtahan prosesinds va ondan sonra
yaranan emosional stresin vo yiiksok soviyyali hoyacanin tosir mexanizmini tadgigindo
elektrofizioloji todqiqatlarin aparilmasi vacib rol oynayair.

Bu iginin asas magsadi  V-ci kurs tolobslarinds imtahan prosesindon asih ola raq yaranmis
emosional garginliyin bas beynin topa Vo anss paylarinda beyinin elektrik aktivliyindo EEQ-nin
alfa,beta,delta vo teta dalgalarin tezliyinin doyismosinin yas xiisusiyyotlorini miiqayisali
aragdirmasidir. yaranan doyisikliklori agkar etmokdir.

Toadgigata Gonca Dovlot Universitetinin biologiya-kimya fakiiltasinds tohsil alan21 yash
36 oglan tolobalar colb edilmisdir. Todgigatlar adi giinlordo (AG), (imtahandan 2 ay avval),
imatahandan 30 dagigoe ovvel (I®) vo imtahandan 30 dogige sonraki (IS)  dévrlorda
aparmisdir.Neyrofizioloji eks perimentlordo EEQ gqeydiyyat1 10-12 daqige orzindo asagidaki
nahiyalards aparilmis: beyin gab1 gmin anss (O sag va sol ) vo topas- (P sag va sol aparilmigdir.
Tadqiqatda alinmis biitiin gostariilor statistik tohlil olunub. Biitiin hesablamalar EXCEL elektron
cadvalinds aparilib.

Apardigimiz tadqiqatin naticasi gostarir ki, 21 yasli ( V-ci kurs) melanoxo liklsrin bas beynin
topa Vo anss payinda adi giinds praktik olaraq az,imtahandan avval vo imtahandan sonra biitiin
EEQ dalglrnin tezliyinin ritmindo miioyyan forglor bas verir. imtahandan ovval yiiksok
emosional stresdon bas beynin sol tops payinda EEQ delta dalgasinin tezliyi doyismir,lakin
imtahandan sonra bu sovyys azlir. Bunun oksino olarag imtahandan avval yiiksok hoyacan
soviyyasin do bas beynin sag topa nahiyyssindo EEQ delta dalgasinin tezliyi artir .Sakit
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vaziyyatdo EEQ-nin alfa dalglrinin ritmi zoaif doyisir.Bu forq imtahandan ovval daha da
nozaragarpandir. Ona géra do melanaxoliklorin bas beynin tops Vo anss payinda imtahandan
avval vo imtahandan sonra kecirdiyi hoyacanla slagadar olaraq EEQ qalgalar yiiksalir . Bunun
osas sobabi iso lazimi asagi kurs tolobasinin lazimi  naticalorin alds edilmasinds inamin
olmamasindan yaranir. V-Ci kurs tolobolorin imtahan situsiyasinda emosional goarginlk
neyrofizioloji korrelyatoru bas beynin miixtolif paylarinin aktivliyinin yiiksalmasi | kurs
tolobalarindan zaif olur.

Belaliklo, hayacan reaktivliyi yiiksok olan talobalords bu va ya digor EEQ ritmlari bas beynin
topa Vo anss payinda imtahandan avval etibarli olaraq yiiksok olur .Ona gora do  V-ci kursun
belo talabalorindo do imtahan situsiyasinda emosional gorginliya qarsi adaptasiya asagi
Saviyyads olur.Biitiin bunlardan forgli olaraq 21 yasli melanxolik tipinds bas beynin sag va sol
topa Vo ansa paylarinda EEQ-nin beta galgalarinin tezliyi melanxolik tipinds digar qalga larin
tezliyindon kaskin yiiksokdir. Bu.-talobalords do imtahan prosesi zamani emosional gorgin liya
qars1 sinir sisteminds adaptasiyanin formalagsmasinda miiyyan zoiflomalar bas verir .

Acar sozlor: situativ-hayacan,markazi sinir sisteminin tiplari .

GIRIS

Toloboalorda psixi gorginlik yaradan on asas sobablordan biri imtahan stresidir . Imta han stresi
organizmda ¢oxsayli kompleks psixofizioloji dayisikliklorin yaranmasi ilo miigaiyst oluna rag,
insanin hayat faaliyyatins (tohsil, smoak, idman va s.) tasir edir. Artiq imtahandan avval "gbzloma
sindromu" 6zii psixoloji stres yaradir .Belo ki, zehni gorginlik, imtahana hazirlasan zaman
yuxusuzlug ve s. sobablordan psixi, vegetativ-hormonal va s. sistemlords tonzimloma
mexnizmlorinin  pozulmasi yaranir vo son olarag gavrama vo yadasalma proseslorinin
dinamikasinin doyismasi, stres soraitlora adaptasiya olma funksiyalarinin zaiflomasi kimi hallar
tozahiir edir . Ona gora do tolobalorin imtahan prosesinds bu vaziyystlorin formalagsmasinin
neyrofizioloji mexanizmnin bazi aspektlarinin agkar lanmasi masalesi ham nazari, ham do tatbiqi
baximindan boyiik shamiyyat kasb edir . Tolobalordo imtahan prosesinds vo ondan sonra
yaranan emosional stresin va yiiksok saviyyali “hoyacanin tasir mexanizmini toadgigindo
elektrofizioloji todgiqatlarin aparilmasi vacib rol oynayar.

ODOBIYYAT ICMALI

Miiasir dovrdo pesokar miitoxassis vo tam saglam insanlarin formalagmasinda ali tohsil
ocaqlarinin miithiim rolu var. Qeyd etmok lazimdir ki, miixtslif faktorlar toloba lorin organizmino
cox parametrli tosir edorok, bir sira psixofizioloji funksiyalarin, doyismasilo naticolonir.
Tolobolordo psixi gorginlik yaradan on osas soboblordon biri imtahan stresidir
[1,3,5,7,8,9,13,14,15,16,17 ]. Imtahan stresi orqanizmdo ¢oxsayli kompleks psixofizioloji
dayisikliklorin yaranmasi ilo miisaiyat olunaraq, insanin hayat faaliyyatina (tohsil, amak, idman
va s.) tosir edir. Artiq imtahandan ovval "gozlomo sindromu" 6zii psixoloji stress yaradir
.Ovvallar do geyd etdiyimiz kimi oksar talabalor do imtahanin gézloms situsiyasinda hayacan
situsiyasi1 yiksolir [12,13,14,15,20]. Belo ki, zehni gorginlik, imtahana hazirlasan zaman
yuxusuzluq vo s. soboblordon psixi, vegetativ-hormonal vo s. sistemlordo tonzimlomo
mexnizmlorinin pozulmasit yaranir vo son olaraq gavrama vo yadasalma proseslorinin
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dinamikasinin dayismasi, stres goraitlors adaptasiya olma funksiyalariin zaiflomasi kimi hallar
tozahiir edir . Ona goro do tolobolorin imtahan prosesindo bu voziyystlorin forma lagsmasinin
neyrofizioloji mexanizmnin bazi aspektlorinin agkarlanmasi mosalasi hom nozori, hom do totbiqi
baximindan bdyiik shomiyyot kosb edir [1,2,5,6,7,8,12]. Toloboalordo imtahan prosesinds vo
ondan sonra yaranan emosional stresin vo yiiksok soviyyoli hoyacanin tosir mexanizmini
todgiqginds elektrofizioloji todqigatlarin aparilmast vacib rol oynayir[1,2,12,13,14,15,16,18].
Yiiksok soviyyoli hoyocanli  tolobalords EEQ-do sag tops, morkozi vo hor iki gicgah
nahiyalorinde yiiksok spektral aktivliyi olan delta dalgalar qeyd edilse do, hor iki alin payi,
gicgah, onso nahiyslorindo EEQ—ds alfa ritmin nisbi zaifliyi qeyd olunub[ 12,13, 14,15,16,19].
Emosional gorginlik zaman1 MSS-nin funksional voziyyatinin doyisiklik gostoricisi EEQ-nin
amplitud-tezlik xarakteristikasinin dayismasidir (19,20).Tadqiq etdiyimiz problemin vacibliyi son
illor adaptasiyanin pozulmasina, stresin inkisaf etmosino, psixosomatik pozuntularin
formalagsmasina sobob qeyri-qenastboxs psixososial, ekoloji faktorlarin tozyiqi vo insanin
biopsixososial mahiyyati arasinda ziddiyyatlorin koskinlogsmasi ila do izah edilir [18,19,20]. Bu
baximdan, aparilan tadqgiqatlarda miixtolif kurslarda oxuyan tolobaleri emosional gorginlik
modeli olan imtahan stresi tosiri altinda psixofizioloji testlosdirmo tisullar1 vo elektrofizioloji
metodla tadqiq etmakls, temperamentin stres tosirlor zamani rolunu izah etmays say gostors bilor.

Indiki todqiqatin mogsadi IV-cii kurs talobalarinde imtahan prosesinden asili ola raq yaranmus
emosional garginliyin bas beynin topa Vo anss paylarinda beyinin elektrik aktivliyindoe EEQ-nin
alfa,beta,delta vo teta dalgalarin tezliyinin doyismosinin yas xiisusiyyatlorini  miiqayisali
aragdirmasidir. yaranan doayisikliklori agkar etmoakdir.

TODQIQATIN MATERIAL VO METODLARI

Todgigata Ganca Daovlat Universitetinin biologiya-kimya fakiiltasinds tohsil alan21 yashi 36
oglan tolobalor colb edilmisdir. Tadgiqatlar dors giinlori prosesinds (imtahandan 2 ay avval),
imatahandan 30 dogige oavval vo imtahandan 30 doqige sonraki dovrlords aparmisdir.
Todqiqatlara praktiki saglam tolobolor koniilliliik osasinda celb edilmigdir. Tocriibaya
baglamazdan ovval tolobolorin sinir sisteminin  temperament tiplori Q.Ayzenka testi ilo
miioyyonlos dirilmisdir. Tadqiqatda miixtslif hayacan vaziyyatinin psixofizioloji hali
Oyranilmis dir. Situativ hayacan vaziyyati Spilbergs gors ti¢ miixtalif voziyyatds : adi giinlordo
(AG), imtahandan avval (I9) vo imtahandan sonra (IS) test anketinin ekspres versiyasi ila toyin
edilmisdir. Neyrofizioloji eksperiment lordo EEQ geydiyyati adi vaxtda, imtahandan ovval vo
sonra 10-12 daqigo arzinds asagidaki nahiyalords aparilmis: beyin gabiginin anss (O sag va sol
) vo topa- (P sag vasol) nahiyyslordon  beynolxalq «10-20%» qurasdirilma sistemi ilo 6
monopolyar aparmada, referent elektrod ipselateral qulagin sirgaligi tizorindo yerlosdirilir
«Neyron-spektr 16 A» («Neyrosoft» MMC, Ivanovo) aparat-program kompleksinin, elektrod
dosti ilo aparilir vo alinan EEQ-dalgalar1 Furyenin (siiratli doyigdirilma) tisulunun kémayilo
tezlik-spektral analizo ugradilir. Todgiqatin gedisinds alinmis biitiin ragom gostaricilori miiasir
tovsiyolor nozoro alinmaqla statistik tohlil olunub. Biitiin hesablamalar EXCEL elektron
cadvalinds aparilib.

TODQIQATIN NOTICOLORI VO ONLARIN SORHI

Apardigimiz bu todqiqatin ilk variantinda 21 yasli  V-ci kurs tolobalorinds bas beynin anss

nahiyyasinin EEQ dalgalarin tezliyindo imtahan prosesinin tosirindon bas veran dayisikliklori
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oyrandik .Olds etdiyimiz biitiin naticalor Cizelge 1-do toqdim edilmisdir. Aparilan tadqiqatlarin
naticalori gostorir ki,21 yash gonclords bas beynin sol onss nahiyyassinds adi giindo delta
dalgalarin tezliyi 2,4+0,4 oldugu halda,bu gos torici imtahandan avval bir qodor azalaraq 2,2+0,2
borabor olmus ,lakin  imtahan dan sonra bu miqdar diriist olaraq koskin artmigdir
(2,9£0,3,P<0,01).Onun tezli yinin bu yiiksalmasi adi giindon 20,8 % imtahandan avvalldan isa
31,8 %, (P<0,01) toskil etmisdir. Analoji ganunauygunluglar bas beynin sag ansa nahiyyasinds
do miisahids edilir. Bels ki, adi giindo delta dalgalarin tezliyi 2,6+0,4, imtahandan avva 2,5+0,2
vo imtahandan sonra iss 3,2+0,2 borabor olmusdur. Goriindiiyii kimi imtahandan sonra bu
miqdar diiriist olaraq koskin artmisdir (3,2+0,2,P<0,01). Imtahandan sonra onun tezliyinin bu
yiiksalmasi adi giindon 23,1 %, imtahandan avvalldan iss 28 %, (P<0,01) toskil etmisdir . Bu
naticalar onu gostarir ki, imtahan dovriinda bas beynin har iki ansa nahiyyasinds delta dalgalarin
tezliyi dalgavari doyisir. Imtahandan sonra naticani gdzlomo médvqeyindos delta dalgalarin
tezliyina hoyacan situasiyasi kaskin tasir edir.

Homin yasl gonclordo bas beynin sol anso nahiyyasindo adi giinde teta dal@alarin tezliyi
5,6+0,5, imtahandan avval yiiksalorok 5,94+0,2, (P<0,001) toskil etmisdir. Bu yiliksalmo comi
5,4% toskil etmisdir . Imtahandan sonra onun bu yiiksalmis migdari adi giindan bir qodor az olsa
da, imtahandan avval nisbaton xeyli azalmigdir (5,5+0,3 ) ,bu azalma imtahandan avvallo
miiqayisada 6,8 % toskil etmisdir . Bag beynin sag ansa nahiyyasinds iss adi giinls (5,8+0,4)
miiqayisads teta dalgalarin tezliyi imtahandan oavval praktik olaraq doyismomis 5,9+0,3 borabor
olmusdur. Bu soviyya imtahandan sonra iso diiriist olaraq bir qodor azlaraq 5.6+0,3 toskil
etmigdir . Bu naticalor onu gostorir ki, imtahan dovriinds bas beynin har iki anss nahiyyasinda
teta dalgalarin tezliyi dalgavari doyisir. Imtahandan avval hoyacan soviyyasinin yiiksalmasi vo
naticonin neca olacagi baradoki gorginlik teta dalgalarin tezliyino  koskin tosir gostorir.

21 yaslh gonclords bas beynin sol ansa nahiyyasinds alfa dalgalarin tezliyi adi giinds 11,3+0,5
toskil etmis, imtahandan avval bu miqdar 0,8 vahid az (10,5+0,7 ) olmus, bas beynin sol ansa
nahiyyasinds alfa dalgalarin tezliyi imtahandan sonra diiriist olaraq daha koskin azalmis vo bu
azalma adi giinlo miiqayisada 23% (8,7+0,7 ) toskil etmisdir . Bas beynin sag ansa nahiyyasinda
alfa dalgalarin tezliyi adi giindo yeno do 11,9+0,50lmus, bu migdar imtahandan ovval yens do
0,8 vahid azal mis (11,1+0,7), imtahandan sonra alfa dalgalarin tezliyi daha da azalmigdir .Onun
bu miqdarinin( 9,0+ 0,7) azalmasi adi giindo 24,4% , imtahandan avvalldan isa19% az olmusdur
. Aldigimiz bu naticalor gostorir ki,emosional gorginlik hom imtahandan osvvol,hom do
imtahandan sonra basg beynin sag topa nahiyyssindo alfa dalgalarin tezliyino longidici tosir
gostormis.Ona gora do har iki imtahan prosesinds dalganin tezliyi zaifloyir

V kurs tolabslorinds bas beynin sol ansa nahiyyasinin beta dalgalarinin tezliyi digor dalgalarin
tezliyindon kaskin yiiksokdir. Bels ki, bas beynin sol ansa nahiyyasinds adi giinds bu dalganin
tezliyi  14,0£2,0, imtahandan ovol 17,840,7,i mta handan sonra 15,44+0,6 olmusdur . Alinan
rogom gostaricilorini miiqayiso etdikds aydin olur ki, adi giinlo miiqayisado imtahandan avall
diiriist olaraq 27,1% artsa da, imtahandan sonra bir qodar azalaraq 10% ¢ox olmusdur . Lakin
imtahandan avallo miigayisads imtahandan sonra beta dalgalarinin tezliyi 13,5 % azalmisdir .
Bas beynin sag anso nahiyyasinds beta dalgalarin tezliyi adi gindo yeno do 14,2+2,10lmus, bu
miqdar imtahandan oavval yens do diiriist olaraq 26,7% (18,0+0,7) artsa da,oaksina imtahandan
sonra bir gadar zaif( 11,9% )artir (15,9+0,6) . Eyni zamanda imtahandan sonra beta dalgalarin
tezliyi imtahandan avvallo miiqayisods 11,7% azalir . Aldigimiz bu naticalor gostarir
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ki,emosional garginlik ham imtahandan avval,ham do imtahandan sonra bas beynin sag ansa nahiyyasinds alfa dalgalarin tezliyina longidici tosir géstormis.Ona
gora do har iki imtahan prosesinds dalganin tezliyi zaifloyir

Cizelge 1. 21 yash gonclorin bag beynin onso payinin sag vo sol nahiyasindo miixtolif parametrlordo melonxolik tipin digor tiplorlo EEQ-nin tezlik gostoricilorinin (hs) miigayisali
tohlili(M+ m)

o] Adi Imtahandan avval Imtahandan sonra

sol Delta | Teta Alfa Beta Delta | Teta Alfa Beta Delta | Teta Alfa Beta
2,4 5,6 11,3 14,0 2,2 5,9 10,5 17,8 2,9 55 8,7 15,4
0,4 0,5 0,5 2,0 0,2 0,2 0,7 0,7 0,3 0,3 0,7 0,6

1 4 9 3 1 5 8 16 2 5 8 13

4 8 13 17 3 7 13 22 4 7 13 17
P17 | 0,200| .0,685| 0,092| 0685| 0012, 0353 | 0862| 0816 | 0,643 | 0,201 | 0,202 | 0,118
pa 0,866 | 0,866 | 0,398 | 0,075| 0,499 | 0,674 | 0,046 | 0,865
pa 0,116 | 0,235| 0,176 | 0,018

pf 0,742 | 0626 | 0051| 093] 0,163| 0,115| 0,290| 0,007 | 0,370 | 0,934 | 0,935| 0,006
px 0,720 | 0873 | 0450| 0,842| 0,165| 0,633 | 0475| 0,088 | 0,937 | 0,283 | 0,283 | 0,029
ps 0,553 | o0,717| 0,85 | 0,297 | 0,160| 0,313| 0892| 0415| 0525| 0112 | 0,062 | 0,014

@) 2,6 58 11,9 14,2 2,5 5,9 11,1 18,0 3,2 5,6 9,0 15,9
sag 0,4 0,4 0,5 2,1 0,2 0,3 0,7 0,7 0,2 0,3 0,7 0,6
1 5 10 2 2 4 9 16 3 4 7 13
4 7 14 18 4 7 14 22 4 7 13 18
P17| 0324| 0130| 0,182 | 1,000 | 0,684 0223| 0685| 0354 | 0116 | 0,487 | 0,247 | 0,222
pa 0917| 0866 | 0,398| 0,091| 0,352| 0,600 | 0,046 | 1,000
ps 0,063 | 0,463 | 0,128 | 0,063

pf 0935| 0368 | 0515| 0,463 | 0,192| 0514 | 0,464 | 0,007 | 0,327 | 0412| 0,935| 0,015
pX 0874| 0874| 0427| 0,781| 0164| 0,720| 0,721 | 0,074 | 0905| 0,103 | 0,321 | 0,130
ps 0,554 | 094 | 0892| 0297| 0133| 0468 | 0892| 049 | 0891 | 0,041 | 0,085| 0,018
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Qeyd: Gostoricilar arasinda farqin statistik diirtistliyii:

Pa - uygun qrupda adi giiniin gostaricilari ilo (ciit-Wilcoxon meyarina goro);

pa - uygun qrupda imtahandan avvalki gostaricilari ila (ciit-Wilcoxon meyarina gora).

pf- fleqmatik tip qrupun gostaricilari ilo (ranqli Mann-Whitney meyarina gors);

pX- xolerik tip qrupun gostaricilori ilo (ranglt Mann-Whitney meyarina gors);

ps- sanqvinik tip qrupun gostaricilari ilo (ranglt Mann-Whitney meyarina goro);

Belsliklo, 21 yasli melanxolik tipli ganclorin bas beynin sol anss paymin delta, teta, alfa vo
beta dalgalarinin tezliklori digar tiplorin miivafiq gostaricilari ilo miiqayisasi gostarir ki, biitiin
tocriibo orzinds mixtalif xarakterli forglor agkarlanir.Bels forq imtahandan sonra beta dalgalarin
tezliyinds daha nozaragarpandir (P<0,05) . Sol anso payda melanxolik tipli ganclorlo flegmatik
tipin miiqayisasi zamant malum oldu ki, imtahandan avval vo imtahandan sonra beta dalgalarda
forq hiss olunmusdur. Bas beynin sol anss payda melanxolik tip ilo xolerik va sangivinik tipin
miiqayisosi zamani imtahandan sonra beta forq hiss olunur. 21 yash melanxolik tipli gonclorin
bag beynin sag onso payinda delta, teta, alfa vo beta dalgalarinin tezliyi digar tiplorin adi giindo,
imtahandan ovval va imtahandan sonraki gostaricilorinin miiqayisasi gostorir Ki, imtahandan
sonra alfa dalgalarda miioyyan forq hiss olunur.Sag onss payda melanxolik tipli ganclorlo
flegmatik tipin miiqayisasi zamani moalum oldu ki, imtahandan avval va sonra beta dalgalarda
forq hiss olunsa da, xolerik tipds forq olmamisdir. Sag anso payda melanxolik tipi ilo sangivinik
tipin miiqayisasi zamai imtahandan sonra teta vo beta dalgalarda forq hiss olunmusdur. Aldigimiz
bu naticalor do Cizelge 1-do 6z oksini tapmisdir.

Tadgiqatin névbati moarhalasinds 21 yash talobalords imtahan gorginliyinin - tasirindon bas
beynin topa nahiyyasinin dalgalarin tezliyindo bas veron doyisikliklori todqgiq etdik .Olds
etdiyimiz bu naticalor Gizelge 2-do togdim edilmisdir. Aparilan todqiqatlarin naticalori gostorir
ki,21 yasli tolobalords bas beynin sol tops nahiyyesinds adi giindo delta dalgalarin tezliyi
2,44+0,2, oldugu halda,bu gostorici imtahandan avval ¢ox zoif artmis vo 2,5+0,3 borabor
olmusdur .Biitiin bunula yanasi imtahandan sonra iso delta dalgalarin tezliyinin bu miqdar adi
giinlo miiqayisado diiriist olaraq (1,8+0,2) olaraq 25% azalmigdir .Lakin imtahandan avvallo
miigayisodo imtahandan sonra bas beynin taps nahiyyasinin delta dalgalarin tezliyinin bu miqdar
diirist olaraq olaraq 28% azalmisdir . Analoji qanunauygunluglar bas beynin sag topo
nahiyyasinds miisahido edilir. Belo ki, bas beynin topa nahiyyasinin delta dalgalarin tezliyi adi
giindo 2,7+0,3, imtahandan avval 2,9+0,5 vo imtahandan sonra iss 2,14+0,3 olmusdur. olaraq
azalmigdir .Alinan bu ragom gostaricilorindon aydin olur ki, adi giinlo miiqayisado imtahandan
avvol bag beynin topo nahiyyosinin delta dalgalarin tezliyi bir qodor artmig,lakin imtahandan
sonra bu miqdar 22,3%, P<0,001 azalmisdir . Bu vaxt imtahandan ovvallo miigayisada
imtahandan sonra delta dalgalarin tezliyi bir godar do azalaraq 27,6 %, P<0,001 barabor olmusdur
. Aldigimiz bu noticalor gostorir ki,emosional gorginlik hom imtahandan oavval,hom do
imtahandan sonra bas beynin sag topa nahiyyasinds alfa dalgalarin tezliyins tosir gostormis.Ona
gora do har iki imtahan prosesinds dalganin tezliyi dalgavari doyisir. Homin yasl gonclorin bas
beynin sol topa nahiyyasinds adi giinds teta dalgalarin tezliyi 5,8+0,4, imtahandan avval gisman
yiiksalorok 5,9+0,4, (P<0,1)) borabor olmusdur. Imtahandan sonra onun bu yiiksalmis miqdar1
diiriist azalmig vo 5,5+0,3 toskil etmisdir . Bas beynin sol topa nahiyyssindo adi giinlo
miiqayisado teta dalgalarin tezliyi imtahandan ovval zoif miqdarda artmisdir. Biitiin bunula
yanas1 imtahandan sonra isa teta dalgalarin tezliyinin bu miqdar adi giinlo miiqayisads bir gador
(5,2%) azalmigdir . Analoji qganunauygunluq imtahandan avvallo miiqayisado do ( 6,8 %)
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miisahido edilir . Bas beynin sag topa nahiyyasinds iso adi giinlos (5,9+0,4) miiqayisads teta
dalgalarin tezliyi imtahandan avval 6,8% yiiksalorok 6,3+0,4,(P<0,01) borabor olmusdur.
Imtahandan sonraisa bas beynin sag topa nahiyyasindo teta dalgalarin tezliyi bu soviyyesi diiriist
olaraq bir godor azlaraq 6,1+0,4 toskil edir . Aldigimiz bu noaticolor gostarir ki,emosional
garginlik ham imtahandan avval,hom do imtahandan sonra bas beynin sag topa nahiyyasindo alfa
dalgalarin tezliyino tosir gostormis.Ona gora do hor iki imtahan prosesinds dalganin tezliyi
dalgavari doyisir.

21 yasl gonclords bas beynin sol topa nahiyyasinds alfa dalgalarin tezliyinds bir gadar forgli
naticalar alds erilmisdir. Belo ki,bu dalganin tezliyi digor dalgalarin tezliyindon yiiksokdir.
Mosoalon , imtahandan adi giindo 10,6+0,7, imtahandan avval 9,1+0,4, imtahandan sonra isa
8,4+0,4 borabor olmusdur .Bu komiyyatlorin miiqayisosi gostorir ki, adi giinlo miiqayisado
imtahandan avval  bas beynin sol topa nahiyyssinds alfa dalgalarin tezliyi comi 14,8%
azalir.Lakin bu miqdar imtahandan sonra 20,8% ,(P<0,01) azhr . Aldig1t miz bu naticalor
gostorir ki,emosional gorginlik imtahan prosesi zamani bas beynin sag topa nahiyyasinds alfa
dalgalarin tezliyina zoifladici tosir gostorir.Ona gora do har iki imtahan prosesinds dalganin
tezliyi zoifloyir . Analoji qanunauygun luq bas beynin sag topa nahiyyasinds alfa dalgalarin
tezliyinds do miisahids edilir.Bels ki, bas beynin sag topa nahiyyasindo alfa dalgalarin tezliyi adi
giindo 11,0£0,7 olmus, imtahandan avval 9,8+0,5 vo imtahandan sonra iss 8,7+ 0,4 olmusdur
Aldigimiz ‘bu naticalor gostorir ki,emosional gorginlik ham imtahandan avval,hom do
imtahandan sonra bas beynin sag topa nahiyyasindo alfa dalgalarin tezliyino langidici tosir
gostormis.Ona goroa do har iki imtahan prosesinds dalganin tezliyi zoifloyir (11-21% arasinda).
Bas beynin sol topa nahiyyasinds beta dalgalarin tezliyi adi giindo 15,0+1,5, imtahandan oval
17,1+0.9,imtahandan sonra 15,9+1,1olmusdur ki,bu da imtahandan ovval 14% yiiksalmis,lakin
imtahandan sonra bu tezlik demoak olar ki ,zaiflayarok adi giin soviyyasine enmis (comi 6%
artmis). Bu vaxt analoji ganunauygunluglar sag topa nahiyyasinda beta dalgalarin tezliyinds do
aldo edilmisdir.Bu saviyya adi giinds 15,2+1,4, imtahandan avveal 17,2+0,9,imtahandan sonra
16,1+1,2 olmusdur . .Yoni imtahan prosesinda bas beynin sag topa nahiyyasinds beta dalgalarin
tezliyi adi giinlo miiqayisa do 5,9-13,2% yiiksolmigdir . Aldigimiz bu naticalor gostorir ki,emo
sional gorginlik ham imtahandan ovval,hom do imtahandan sonra bas beyninhor iki tops
nahiyyasinds alfa dalgalarin tezliyino longidici tosir gdstormis.Ona géro do hor iki imtahan
prosesinds dalganin tezliyi yiiksalir(5,9-13,2% arasinda).
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Cizelge 2. 21 yash gonclorin bas beynin topa payinin sag va sol nahiyasinds miixtolif parametr lordo melonxolik tipin digar tiplerlo EEQ-nin tezlik gostaricilorinin (hs) miiqayisali
tohlili(M=+ m)

p Adi Imtahandan svval Imtahandan sonra

sol Delta | Teta Alfa Beta Delta | Teta Alfa Beta Delta | Teta Alfa Beta
2,4 5,8 10,6 15,0 2,5 5,9 9,1 17,1 1,8 55 8,4 15,9
0,2 0,4 0,7 15 0,3 0,4 0,4 0,9 0,2 0,3 0,4 1,1

2 5 8 7 1 4 7 13 1 5 7 12

3 8 12 19 3 7 10 21 3 7 10 20
P17 | 0,374 | 0,047 | 0416 | 0,297 | 0416 | 0,147 | 0,040 | 0,203| 0,005| 0,071| 0,004 | 0,082
pa 0,799 | 0933| 0,092| 0,237| 0,128 | 0,865 | 0,046 | 1,000
ps 0,075 | 0,204 | 0,236 | 0,866

pf 0,680 | 0935| 0568 | 0871| 0,744| 0513| 0,004| 0416 | 0568 | 0462 | 0,625| 0,143
px 0473 | 0,164 | 0,249| 0405| 0811| 0321 0031| 0500 0,029 | 0,842 | 0,039 | 0,302
ps 0,856 | 0525| 049% | 0,298 | 0,785| 0,649 | 0,050| 0,786 | 0439 | 0438 | 0,016 | 0,716

p 2,7 59 11,0 15,2 2,9 6,3 9,8 17,2 2,1 6,1 8,7 16,1
sag 0,3 0,4 0,7 1,4 0,5 0,4 0,5 0,9 0,3 0,4 0,4 1,2
2 5 9 8 1 5 8 14 1 5 8 11
4 8 13 20 5 8 11 21 4 8 11 21
P17 | 0,162 | 0,072 | 0,118| 0562 | 0862 0270| 0,132 | 0265 | 0,081 | 0,384 | 0,020 | 0,132
pa 0,612 | 0,752 | 0,176 | 0,176 | 0,237 | 1,000 | 0,075| 0,735
ps 0,237 | 0,553 | 0,176 | 0,866

pf 0,871 | 0,745| 0807 | 0935| 0,808 | 0,625| 0,042 | 0515, 0,806 | 0,745| 1,000 | 0,254
pX 0,603 | 0234 | 0341| 0968 | 0,751 | 0,341 | 0,051| 0,302, 0,042 | 0,359 | 0,095| 0,340
ps 0,683 | 0,716 | 0468 | 0,239 | 0,750 | 0,340 | 0,247 | 0,352 | 1,000 | 0,650 | 0,037 | 0,497
Qeyd: Gostaricilor arasindaki farqin statistik diiriistliiyti codval 1-ds oldugu kimidir.
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Bas beynin sol tops paymin delta, teta, alfa vo beta dalgalarinin tezlik gostoricilori asasinda
melanxolik tipli ganclorlo digor tiplorin adi giinds, imtahandan avval vo imtahandan sonraki
gostaricilorin miigayisasi gostordi ki, adi giindo vo imtahandan avval forg hiss olunmur,
imtahandan sonra alfa dalgalarda P<0,05 olmusdur. Sol topoa payda melanxolik tipli gonclorlo
fleqmatik tipin miigayisasi zama n1 molum oldu ki, adi giinds vo imtahandan sonra dalgalarda
forq hiss olunmadi. imtahandan avval alfa dalgalarda forq hiss olundu.Sol tops payda melanxolik
tip ilo xolerik tipin imtahandan avval alfa dalgalrda, imtahandan sonra delta vo alfa dalagalar da
forq olmusdur. Sol tops payda melanxolik tipi ilo sanqivinik tipin miigayi sosi zamani
imtahandan sonara alfa dal@alar forq hiss olunur. Sag tops payin da iso adi gilin, imtahandan
owval vo sonra dalgalarda forq hiss olunmur. Bas beynin sag tops payinda delta, teta, alfa vo beta
dalgalarimin tezlik gostaricilori osasinda melanxolik tipli gonclorlo digar tiplorin adi giinds,
imtahandan ovval vo imtahandan sonraki gostoriCilorin. miiqayisasi gostordi ki, forg hiss
olunmur.Sag topa payda melanxolik tipli gonclorlo fleqmatik tipin miigayisasi zamani malum
oldu ki, imtahandan avval alfa dalagalarda forq hiss olunur.Sag tope payda melanxolik tip ilo
xolerik tipin imtahandan sonra delta dalgalarda forq olmusdur.Sag tops payda melanxolik tipi
ilo sangivinik tipin miiqayisasi zamai, imtahandan sonra alfa forq hiss olunur. Aldigimiz bu
naticalor do cadval 1-do 6z oksini tapmisdir.

UMUMI. MUZAKIRO

Apardigimiz todqgiqatin naticasi gostarir ki, 21 yasli ( V-ci kurs) melanoxo liklarin bas beynin
topa Vo ansa payinda adi giinds praktik olaraq az,imtahandan avval vo imtahandan sonra biitiin
EEQ dalglrmin tezliyinin ritminde miioyyan forglor bas verir. Imtahandan ovval yiiksok
emosional stresdon bas beynin sol tops payinda EEQ delta dalgasimin tezliyi dayismir,lakin
imtahandan sonra bu sovyys azlir. Bunun oksino olarag imtahandan avval yiiksak hoyacan
saviyyasindo bas beynin sag topa nahiyyssindo EEQ  delta dalgasmin tezliyi artir
(4,5,7,9,10).Sakit voziyyotdo EEQ-nin alfa dalglrinin ritmi zoif doyisir.Bu forg imtahandan
ovvol daha da nozorogarpandir. ©vvalki todqiqatimizda gostordi ki,asagi kiirs tolobalorinin
hamisinda  imtahanin noticolorini g6zlomo prosesi zamani hoyacan situasiyasi yiiksalir
(8,9,11,12). Ona gora do melanaxoliklarin bas beynin tops va anss payinda imtahandan avval vo
imtahandan sonra kecirdiyi hayacanla slagodar olaraq EEQ qalgalarinin ritmlori yiiksalir .Digor
torofdo imtahan situsiyasinda emosional gorginliyin inkisafinin motivlori miixtolif talobalords
miixtolif doracali olur. Bunun asas sobabi iso lazimi asag1 kurs tolobasinin lazimi naticalorin aldo
edilmasinds inamin olmamasindan yaranir. Faktiki olaraq imtahan psixoemosional gorginlik
olub,biitdv organizmin funksional vaziyystina miixtolif tosir gostorir. Imtahan zamani
emosional gorginliyin yaranmasi talobanin hom subyektiv,hom do obyektiv vaziyyatinin
giymatidir Ona gora do imtahandan oavval | kurs talobalorinds fordi vo hayacan situsitasiyasi
yiiksok bal hiidudunda dayisir (5,12). V-ci kurs tolobalorin imtahan situsiyasinda emosional
gorginlk neyrofizioloji korrelyatoru bas beynin miixtalif nayihslori paylarinin aktivliyinin
yiiksalmasi | kurs talobalorindan zoif bas verir (13,14).imtahandan avval Lyuser testino gora
stres gostaricilori  vo Spilberq testina gora hoyacan reaktivliyi yiiksok olan talobalards bu va
ya digor EEQ ritmlori bas beynin topa Vo anss payinda imtahandan avval etibarli olaraq yiiksok
olur (4,5,7,8,9,16),0na gora do V-ci kursun belo talaboalorindo do imtahan situsiyasinda
emosional goarginliys qarsi adaptasiya asagi saviyyado olur.
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Biitiin bunlardan forqli olaraq 21 yasli melanxolik tipindas bas beynin sag va sol topa va anss
paylarinda EEQ-nin beta galgalarinin tezliyi melanxolik tipindo digar qalgalarin tezliyindon
kaskin yiiksokdir. Bu talobalords do imtahan prosesi zamani emosional gorginliys garsi sinir
sisteminds adaptasiyanin formalasmasinda miiyyan zaiflomalor bas verir (11,18).

NOTICOLOR

1. 21 ( V-ci kurs) yasli melanoxoliklorin bas beynin sag va sol topa va anss paylarinda adi
giinds praktik olaraq EEQ dalglrin tezliyinin ritmi zaif doyisir.

2. Imtahan prosesinds emosional goarginliyin tosirindon V -ci kurs melanoxolik tipli gonclordo
bas beynin sag va sol topa Vo anse paylarinda EEQ dalagalarinin tezliyinin ritminds koskin
konarlagsmalar bas verir.Belo konarlasma EEQ-nin delta dalgalarinin tezliyinin daha koskin
yiiksalmosinds miisahids edilir.

3. 21 yasli gonclards imtahandan avval va imtahandan sonra bas beynin  har iki anss va tops
paylarinin delta, teta, alfa vo beta dalgalarmin tezliklari -~ melanxolik tipli talabalarlo digor
tiplorin gostaricilori “ilo miiqayisodo EEQ dalgalarinin tezliyindo miixtalif istiqamatli
dayisikliklor bas verir.

4. Sinir sisteminin giliciindan, harakiliyindan va sabitliyindon asili olaraq bas beynin EEQ
dalgalarinin tezliyinin ritimlorinin doyismosi imtahandan avval vo sonra miixtalif olur.©Oksor
tezlikds imtahandan sonra gismon azalma miisahido edilir.
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