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Editorden
Merhaba,

2012-2013 egitim Ogretim yilinda, iyi bir 6gretim almis, gelisime acgik gencleri
tilkemize kazandirmak icgin yola cikan Yiiksekokulumuz, gecen siirecte yaptigi
calismalar sonucu, bugiin uluslararasi bilimsel bir dergi ile sizlere ulasmaya ve bilgiyi

sizlerle paylasmaya yonelik amacinin ilk adimin gercgeklestirmistir.

Farkli konulardaki calismalarin bilimsel sonuglarin1 bireylere ulastirmak ve
toplumun bir biitiin olarak gelismesini saglamak, Universitelerin temel

gorevlerindendir. Bu biling icerisinde bizlerin de katkis1 olsun istedik.

Diinya s1v1 halde oldugu ilk zamanlardan itibaren, birbirini izleyen biiyiik degisimler
sonucu bugiin oldugu duruma ulagsmis ve degisimini stirdiirmektedir. Robert Herrick
“Sonuna kadar caba gésterin ve asla kuskuya diismeyin; Hicbir sey o kadar zor
degildir, arastirin yeter” soylemi ile donen diinyada siirekli iyilestirmenin ve
aragtirmanin  gerekliligini  vurgulamaktadir. Degerli yazarlarin  Dergimize
gonderecekleri arastirmalari, yazilary, gelisim ve degisim igin bizlerin basariya

ulagsmasinda biiyiik destek olacaktir.

Bundan elli y1l kadar sonra, banka hesabimizin ne kadar oldugunun, nasil bir evde
yasadigimizin ve ne marka araba kullandigimizin hi¢ 6nemi olmayacaktir. Bu nedenle
yasamimizda, toplumda yaptigimiz calismalar ile onemli bir yer edinebilirsek o

zaman diinyada daha farkl bir yerimizin olacagi gercektir.

Dergimizin ilk sayisinin sizlere ulagmasi icin bizlere destek olan Sn. Miitevelli Heyet
Baskan Abdiilkadir GAYRETLI'ye, Sn. Rektor Prof. Dr. Burhan AYKAC’a, yayinlarini
gonderen degerli yazarlara, yayimlari inceleyen hakemlere, Dergimiz Yaymn ve
Damisma Kurulu Uyelerine, emegi gecen tiim arkadaslarima sonsuz tesekkiirlerimi,

saygilarimi sunuyorum. Azimizi ¢oga sayin liitfen, hoscakalmn.

Yrd. Dog¢. Dr. Abdullah Yiiksel BARUT

Editor



From the Editor
Hello,

Our School is settled up in the 2012-2013 academic year. Our mission is to provide
the best training opportunities and to educate open-minded youths. From the first
day of our School, we have dedicated ourselves to do best contribution to academia.
As a result of this today we are publishing an international scientific journal. The aim
of this journal is reaching you and sharing the knowledge with those who are

interested.

To provide the scientific results of the studies in different subjects to the individuals
and to enable the society to develop as a whole, the main tasks of the universities. In

this consciousness, we want to contribute to ours.

Since the earliest times when the world was in liquid state, successive major changes
have reached and are continuing to change the condition that the result is this day.
Robert Herrick says "Try as hard as you can and never be skeptical; Nothing is so
difficult, just research it" and emphasizes the necessity of continuous improvement
and research in the returning world. The research that valuable authors send to our

journal will be a great help for us to achieve success for development and change.

Fifty years from now, it will not matter how much our bank account is, what kind of
house we live in, and what brand car we use. For this reason, if we can have an
important place in our lives with the work we do in society, then it is a fact that we

will have a different place in the world.

To help us reach the first issue of our journal, I present my respects to the Chairman
of the Board of Trustees Mr. Abdulkadir GAYRETLI and to the Rector Mr. Prof. Dr.
Burhan AYKAC, to the valuable authors who sent their publications, to the referees
who performed the publications review, to the members of the Publications and
Advisory Board of our publications, all thanks to all the friends who passed the test.

Please count our number as a lot, goodbye.

Assist. Prof. Dr. Abdullah Yuksel BARUT

Editor
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Yaygin Olarak Kullanilan Antimikrobiyal Gida Katki
Maddeleri ile Ilgili Genel Bir Degerlendirme

S. Arda OZTURKCAN®, Sila ACAR**

Oz

Amacimiz, son yillarda oldukga sik kullanilan ve galigmalara konu olan antimikrobiyal
gida katki maddelerinin, islevi, kullanim alanlar, giinliik alinabilir kabul diizeyleri, insan
saglig lizerine etkileri hakkinda 6nemli yeni bilgiler vermektir. Antimikrobiyal gida katki
maddeleri ile ilgili, 2006-2016 yillarn arasinda Dergipark’ta yayimlanan makaleler
incelenerek bu derleme hazirlanmistir. Calisan niifusun artmas ile birlikte tiiketicilerin
paketli hazir gida iiriinleri kullanimi artmistir. Paketli gida iiriinlerinde, gida iiriinlerinin
iiretilmesi, hazirlanmasi, tasmnmasi ve depolanmasi sirasinda, gidalarin raf Omriini
uzatmak, zararli mikroorganizmalarin {iremesini geciktirmek, tat ve rengini
giizellestirmek amaciyla gida katki maddesi kullanimi yayginlagsmistir. Tiiketicilerin, gida
katki maddelerinin saglik iizerine direkt olarak olumsuz etkilere neden oldugunu
diisiinmesi, {ireticileri yapay yerine dogal kaynaklardan elde edilen gida katki maddeleri
iiretimine itmektedir ve dogal kaynaklardan elde edilen gida katki maddelerinin her gecen
giin artis gosterdigi gozlenmistir.

Gida katki maddelerinin zararlihg1 hakkinda birgok arastirmalar yapilmis ve giiniimiizde
hala yapilmaya devam etmektedir. Uluslararas1 komisyonlar tarafindan gida katki
maddelerinin giinliik alinabilir kabul diizeyleri ile ilgili birgok listeler hazirlanmigtir.
Yapilan arastirmalar sonucunda bu diizeylerin siklikla degistirildigi gozlenmistir. Gida
katki maddelerinin ¢ok fazla tiiketilmesi alerji, astim, hiperaktivite ve kanser gibi
hastaliklara neden olabilmektedir. Bu nedenle Uluslararas1 Komisyonlar tarafindan

belirtilen zararsizlik dozlarina dikkat edilmeli ve bu dozlardan fazlasi kullanilmamalidir.

Derleme Makale (Review Article)
Gelis Tarihi: 07.03.2017 Kabul Tarihi: 16.03.2017 .
*Yrd. Dog. Dr., Istanbul Gelisim Universitesi, Saghk Bilimleri Yiiksekokulu, Istanbul, Tiirkiye,

E-posta: sozturkcan@gelisim.edu.tr .
** Diyetisyen, Istanbul Gelisim Universitesi, Saglik Bilimleri Yiiksekokulu, Istanbul, Tiirkiye,

E-posta: dytsilaacar@gmail.com
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Anahtar Sozciikler: Antimikrobiyal gida katki maddeleri, gida katki maddeleri, nitrit

ve nitrat, benzoik asit, kiikiirtdioksit, sorbik asit

A General Assessment of Widely Used Antimicrobial Food Additives

Abstract

Our aim is to review the trend in the past decade about the widely used antimicrobial food
additives, which are the subject of studies, in terms of their functions, usage areas,
acceptability levels, and their effects on human health. This review has been prepared by
examining the articles published in Dergipark between 2006-2016 on antimicrobial food
additives. With the working population on the rise, consumer use of packaged ready-to-
eat food products has increased. During the production, preparation, transport and
storage of food products, the use of food additives has become common in packaged food
products in order to extend the shelf life of foods. Additionally, additives delay the recall
of harmful microorganisms, enhance the taste and improve the color. A strong sentiment
amongst consumers is that food additives directly cause negative effects on health is
driving producers to develop food additives from natural sources instead of artificial ones.
To date, Researchers continue to study the effect of additive on human health. Many lists
have been prepared by International Committees on the level of acceptability of food
additives on a daily basis. As a result of these investigations, it was observed that these
levels were frequently changed. Excess consumption of food additives can cause diseases
such as allergy, asthma, hyperactivity and cancer. For this reason, it is important to pay
attention to the doses of harmlessness specified by the International Commissions and
not to consume more than the maximum recommended allowance.

Keywords: Antimicrobial food additives, food additives, nitrite and nitrate, benzoic acid,

sulfur dioxide, sorbic acid.

Giris

Diinya niifusunun artmasiyla birlikte ihtiyaclar dogrultusunda gidalar1 bir yerden
uzak mesafelere tasima gereksinimi olusmustur. Bu nedenle gidanin dokusu,
besin degeri ve aromasi korunarak raf Omriintin artirillmasi ve zararh
mikroorganizmalarin iiremesinin engellenmesi icin farkli muhafaza etme

teknikleri uygulama ihtiyaci1 ortaya cikmistir. Ayrica ¢alisan niifusun artigiyla

2 http://igusabder.gelisim.edu.tr

S. A. OZTURKCAN, S. ACAR
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daha cok hazir gida {iiriinlerinin tiiketilmesi, gida katki maddelerinin kullanim
oranini arttirmistir’. Tirk Gida Kodeksi Yonetmeligine gore, tek basina gida
olarak tiiketilmeyen, gida ham veya yardimci maddesi olarak kullanilmayan, tek
basina besleyici degeri olan veya olmayan, secilen teknoloji geregi kullanilan
islem veya imalat sirasinda kalint1 veya tiirevleri mamul maddede bulunabilen,
gidanin iiretilmesi, tasnifi, islenmesi, hazirlanmasi, ambalajlanmasi, tasinmasi,
depolanmasi sirasinda gida maddesinin tat, koku, gorliniis, yap1 ve diger
niteliklerini korumak, diizeltmek veya istenmeyen degisikliklere engel olmak ve
diizeltmek amaciyla kullanilmasina izin verilen maddeler gida katki maddesi

olarak tanimlanmaktadir2.

Gida katki maddelerinin 6nemli bir sinifim1 olusturan antimikrobiyal gida katki
maddeleri, gidalardaki bozulmalarin geciktirilmesi ve gidalarda iireyebilecek
mikroorganizmalarin gelisimini engellemek amac ile gidalara ilave edilmektedir.
Insanoglu ilk olarak tuz, odun tiitsiisii, baharatlar ve seker gibi gidalar1 gida katki
maddesi olarak kullanmistir. Giintimiizde halen bu iirtinler ve bunlar disinda

bircok iiriinler antimikrobiyal gida katki maddesi olarak kullanilmaktadir.

Gida endiistrisinde en yaygin olarak kullanilan antimikrobiyal gida katki
maddeleri, nitrit ve nitrat bilesikleri, nisin, benzoik asit ve tuzlari, kiikiirtdioksit
ve cesitli siilfitler, sorbik asit ve tuzlari, propiyonik asit ve tuzlari, asetik asit ve

asetatlar gibi bazi antimikrobiyallerdirs.
Nitrit ve Nitratlar

Nitrit ve nitrat tuzlar1 normal tuz ile birlikte kullanildiginda antimikrobiyal etkiye
neden olmakta ve bu o6zelliginden dolayr1 da yillardir et ve balik iirtinlerinin
kiirlenmesi isleminde ve bazi peynirlerin iliretiminde sodyum ya da potasyum

tuzlar1 6nemli bir gida katki maddesi olarak kullanilmaktadir4.
Nitrit, ete rengini veren miyoglobin pigmenti ile birlesip nitrosomiyoglobini

olusturarak, iirtinde kalic1 renk olusumuna neden olmaktadirs. Ayrica nitrit ve

nitrat tuzlar1 lipitlerin oksidasyonunu onleyerek oksidatif stabiliteye katkida
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bulunmasi ve dolayisiyla tat ve lezzet bozulmasimin ontine gegilmesi, Clostridium
botulinum gibi patojenlerin iizerine inhibitor etki gostererek halk saghgini
korumasi1 gibi degisik nedenlerle et iirlinlerine katilmaktadir4. Nitritin
antimikrobiyal aktivitesi pH degerine baglidir ve pH 7 degerinden pH 5 degerine
diistiikce aktivitesi artmaktadirs. Fakat bu katki maddelerinin gereginden fazla
kullanilmas1 oldukc¢a kotii sonuclara neden olmaktadir. Baz1 iilkelerde nitrit ve
nitrat kullanimi, bu nedenden dolay1 tamamen yasaklanmistir®. Diger iilkelerde
de kullanimina belli bir dozda olmak sart1 ile izin verilmistir. Et iiriinlerindeki
kalint1 nitrit miktar1 Avrupa Toplulugu standartlarinda 15 mg/kg, Codex
Alimentarius'ta 30 mg/kg degerinden fazla olmamalidir®?. Ulkemizde ise Gida
Katki Maddeleri Yonetmeligi'nde et ve et tirlinleri icin kullanimina miisaade
edilen nitrit miktari, 1s1 islem uygulanmis et iiriinlerinde 125 mg/kg, nitrat
miktar1 da fermente iiriinlerde 500 mg/kg, 1s1l islem uygulananlarda 300 mg/kg
olarak belirtilmektedir. Yine Gida Katki Maddeleri Yonetmeligine gore kalinti
nitrit ve nitrat miktarnn 150 mg/kg'dan fazla olmamalidir. Diinya Saghk
Orgiitii'niin (WHO) belirledigi degerlere gore, nitrit ve nitrat icin giinliik
alinabilir maksimum degerler sirasiyla 0-5 mg/kg ve 0-0.5 mg/kg olarak
belirlenmigtir. Ancak viicuda alinan giinliik miktarin nitrat i¢in 50-120 mg, nitrit
icin de 2-5 mg degerlerini gecmemesi gerektigi bildirilmektediro®. insan ve
hayvanlarda, gidalarla viicuda alinan nitrit, miktaria ve kimyasal yapisina bagh
olarak akut veya kronik zehirlenmelere neden olabilir. Nitrit, hemoglobini
methemoglobine doniistiirerek toksik etki agiga cikarabildigi gibi, nitrit iyonlar
dogrudan damar diiz kaslariin genislemesine sebep olarak sistemik arteriyel kan
basmcinin diismesine, dolasim bozukluklarina ve soka sebep olabilmektedir. Aym
zamanda nitrit, karsinojenik etkiye sahip N-Nitrozo bilesiklerinin prekiirsor
maddesidir. Nitritler asidik ortamda nitroz aside doniisiir. Nitroz asit de sekonder
yapili aminler ve N-siibstitiientli amidler ile reaksiyona girerek N-Nitrozo
bilesiklerini olustururlar. Bu bilesikler de mide, karaciger, merkezi sinir sistemi,

ozefagus, bobrek, barsak ve lenfoid sistem kanserlerine neden olmaktadirlar®:.

Baz1 peynirlerin tliretiminde olgunlagsma esnasinda Clostridium tyrobutiricum ve
Clostridium butyricum bakterilerinin yol actig1 ge¢ sisme olayini 6nlemek icin de

antibakteriyel madde olarak yine nitrit ve nitrat tuzlar kullanilmaktadir2. Codex

4 http://igusabder.gelisim.edu.tr
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Alimenterius’a gore sodyum nitrat ya tek basina ya da potasyum nitratla birlikte
Edam, Gouda, Danbo, Havarti gibi degisik peynir cesitlerinde 50 mg/kg
miktarinda kullanilmasina izin verilmektedir's:4. Tiirkiye’de peynirlere nitrit ve

nitrat katilmasina izin verilmemektedir::.

Bitkilerin gelisme doneminde de kaliteli bir iiretim yapmak ve verimi artirmak
icin azotlu giibre kullanimi, ozellikle giinliik tiiketim miktar1 fazla olan yesil
yaprakl sebzelerde nitrat birikimine sebep olmaktadir. Nitrat biriktiren turp,
1spanak, kirmizi pancar, havug, kereviz, maydanoz ve marulda uygun olmayan
depolama kosullarinda bakteriyel metabolizma sonucu nitrattan nitrit
tretilebilmektedir. Toprak mikroorganizmasi olan nitrobakteriler aerobik
kosgullar altinda nitriti nitrata okside ederler. Bu mikroorganizmalarin
gelisebilmesi icin optimum pH aralifi 6.5-8.5, sicaklik derecesi ise 5-40 °C

arasinda olmalidir:16,

Nitrat icerigi yliksek olan koyu yesil yaprakli sebzeler pisirildigi zaman oda
sicakligr gibi mikroorganizma biiylimesine izin veren ortamda bekletildiginde
nitrat nitrite doniisebilir. Bu nedenle pisirilen besinler uygun depolama
sicakliklarinda (+4 °C) bekletilerek en fazla 1-2 giin icerisinde tiiketilmelidir.
Sebzeler dondurularak depolandiginda nitrit ve nitrat icerigi degismemektedir.
Bu nedenle bu sekilde uzun siire muhafaza edilebilir. Dondurulmus sebzeler
cozilirken  nitrit miktarn1  artacagindan  dolay1 oda  sicakliginda
cozdiirilmemelidir. Yine 1spanak gibi nitrat igerigi yliksek olan bu koyu yesil
yaprakli sebzelerin 4 aymn altindaki c¢ocuklarda kullannmima cok dikkat
edilmelidir. Sebze piireleri ve bebek mamalar1 nitrit ve nitrat kontaminasyonu

agisindan mutlaka analiz edilmelidir?”.

Nitratin nitrite indirgenmesi insan ve hayvanlarin sindirim kanallarinda
meydana gelebildigi gibi sulu gidalarda veya asir1 derecede mikroorganizma
iceren organik maddelerle kontamine olmus sularda da meydana
gelebilmektedir'. Yapilan bazi arastirmalar sonucunda, icme ve kullanma suyu
olarak kullanilan kaynak ve kuyu sularinin da insan saghg: acisindan tehlikeli

olabilecek diizeylerde nitratlar1 icerdigi tespit edilmistir'®9. Son yillarda
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endiistriyel ve kimyasal atiklarin c¢ok fazla olmasi, nitrat igeriginin de artmasina

sebebiyet vermektedir.

Benzoik Asit ve Tuzlar:

Gida maddelerinde en yaygin olarak kullamlan antimikrobiyal gida katki
maddeleri benzoik asit ve tuzlaridir. Asit formuna gore benzoik asit tuzlar1 daha
fazla kullanilmaktadir. Cilinkii benzoik asit tuzlarmin sudaki c¢oziiniirliikleri
yiiksektir. Asidik gidalar icin kullanilmasi idealdir. Alkolsiiz icecekler, tursular,
margarinler, meyve kokteylleri, meyve sulari, meyve salatalari, ketcap ve cesitli
soslar, cesitli suruplar, sofralik zeytin, recel, jole ve marmelatlar gibi tiriinlerde

antimikrobiyal gida katki maddesi olarak kullanilmaktadir.

Benzoik asit ve tuzlari, kiif ve mayalara kars1 etkilidir fakat bakterilere karsi
kullanilmasi pek tavsiye edilmez. Ciinkii pH 4.5 ilizerinde etki mekanizmasi azalir.
Fakat bu pH degeri lizerinde bakteri gelisimi daha yiiksektir2e2:, Tiirk Gida
Kodeksi'ne gore peynir disindaki siit iiriinlerinde sodyum benzoat ve potasyum
sorbat bulunmasi yasaktir22. Kiiciikcetin ve arkadaslarinin yaptig: bir arastirmada
siizme yogurt orneklerinin %74, kasar peyniri orneklerinin %70’1, tulum peyniri
orneklerinin %85’i ve ayran orneklerinin %80’i sodyum benzoat icerdigi tespit
edilmistir2s. Bu durum siit iiriinleri iireticilerinin pek cogu icin yeni egitim ve
kontrol programlarina gereklilik duyuldugunu gostermektedir22. Antimikrobiyal
gida katki maddesi olarak benzoik asitin genellikle sodyum tuzu formu
kullanilmaktadir. Gelismekte olan tavuk karacigerinin iizerinde farkli doz ve
siirelerle sodyum benzoatin etkisi iizerine Karakahya ve arkadasimin yaptigi bir
arastirmanin istatistiki degerlendirmeleri sonucunda sodyum benzoatin,
kullanilan dozuna ve siiresine bagli olarak embriyolarin toplam agirhiklarinda
anlamli bir azalmaya neden oldugu belirlenmistir24. Ankara piyasasinda iiretilen
meyve sularinda benzoik asit miktarmin izin verilen degeri astigl saptanmistir.
Giinliik kullanimina izin verilen degeri astiginda benzoik asit astim, hiperaktivite

ve deri dokiintiilerine neden olabilen bir koruyucu gida katki maddesidir2s.

6 http://igusabder.gelisim.edu.tr
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Kiikiirtdioksit ve Cesitli Siilfitler

Kiikiirtlii bilesikler cok eski zamanlardan beri kullanilan bir gida katki
maddesidir. Kiikiirtleme iglemi en basta sarapgilik ile kuru meyve iiretimi ve
depolanmasinda; kuru meyvelerin renginin korunmasi, tadinin korunmasi ve
zararli mikroorganizmalarin iiretimini yavaslatarak daha uzun siire muhafaza

edilebilmesi amaciyla yaygin olarak kullamilmaktadir.

Kiikiirtdioksit, cok genis etkisinin olmasi1 ve ucuz olmasi nedeniyle cogu kez
alternatifsizdir. 0.05 mg/kg degeri ilizerinde kullanildiginda kiikiirt tadinin
goriilmesi sinirlandirma gerektirmektedir226. Kuru kayisinin en onemli kalite
kriteri karakteristik altin sarisi rengidir. Kayisilarda bu altin saris1 rengin
korunmasi1 amaciyla; kiikiirtleme islemi yapilmaktadir. Gida sanayinde kiikiirt
veya siilfit denildiginde, yandig1 veya parcalandigi zaman kiikiirtdioksit aciga
cikaran maddeler anlasilmaktadir. Siilfit formunda kiikiirt; 6zellikle asetik asit
bakterilerinin, laktik asit bakterilerinin ve kiiflerin gidalarda gelisimini 6nleyen
secici antimikrobiyal bir maddedir>. Gida ve Tarim Orgiitii (FAO) ve WHO Gida
Katki Maddeleri Ortak Uzmanlar Komitesi kiikiirtdioksit icin giinliik alinabilir
kabul diizeyini (ADI) giinde 0.7 mg/kg olarak aciklamislardir. Buna gore 60 kg
agirhgindaki bir birey, giinliik olarak en fazla 42 mg kiikiirtdioksidi biinyesine
alabilir>8. Ulkemizde yapilan bir arastirmada; Dogu ve Giineydogu Anadolu
Bolgesindeki market ve pazarlardan tedarik edilen 43 adet kuru kayisida
kiikiirdioksit analizleri yapilmistir. Orneklerin 17 adedinde yasal limitlerin (% 40)
tizerinde kiikiirtdioksit bulundugu saptanmistir. Bulunan bu sonuclara gore;
iireticiler, kiikiirtleme islemi hakkinda daha fazla bilgilendirilmeli ve kiikiirtleme
islemi daha kontrollii bir sekilde gerceklestirilmelidir?’. Kiikiirtdioksit, koruyucu
gida katki maddesi olarak kullanilmasina izin verilen diger bir iiriinde sirkedir.
Sirkede kullanilmasina izin verilen maksimum kiikiirtdioksit miktar1 2003
yilinda yaymlanan Tiirk Gida Kodeksi Yonetmeligi, Renklendiriciler ve
Tatlandiricilar Disindaki Gida Katki Maddeleri Tebliginde 170 mg/L olarak
belirtilmis iken, 2013 yilinda yaymlanan Tiirk Gida Kodeksi Yonetmeligi'nde 100
mg/L olarak belirtilmistir8=9.
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Kiikiirtdioksit sagladig1 avantajlarin yaninda kullanim dozunu astiginda cok fazla
oranda saghga zarar veren bir katki maddesidir. Astimli hastalarda, astim ataklar1
baglatabilen bir koruyucu gida katki maddesidir. Insanlarin kiikiirtdioksite kars:
tepkisi, kisiden kisiye farklihk gostermektedir. insanlarda 6liime neden olacak
kadar ciddi alerjik reaksiyonlara neden olabilmesi nedeni ile kiikiirtdioksitin
kullamim dozu iyi ayarlanmali izin verilen degerlerden fazla gida katki maddesi

olarak kullanilmamalidir2.

Siilfitlerde gida teknolojisinde antimikrobiyal gida katki maddesi olarak
kullanilmaktadir. Ancak yapilan calismalarda, bazi bireylerde, siilfit iceren
gidalarin ya da iceceklerin sindirilmesi, siilfiir dioksitin solunmasi ve siilfit iceren
ilaclarin tedavi amaciyla kullanilmas1 sonucunda, hayati tehdit eden bircok
tepkime olustugu gosterilmektedir. Bu nedenle siilfitlere asir1 duyarlihigi olan
bireylerin korunmasi amaciyla siilfit kullaniminda baz diizenlemelere gidilmesi
gerektigi diisiiniilmektedir. Amerikan Gida ve Ila¢ Dairesi (FDA), siilfitlerle ilgili
olarak iki diizenleme teklif etmistir. Bu teklifin birincisi; siilfit icerigi, toplam
kiikiirtdioksit olarak, 10 ppm degerini astiginda etiket iizerinde siilfitleri ilan
etme gerekliligidir. ikincisi ise ¢ig olarak tiiketilecek patatesten baska sebzeler ve
meyvelerde siilfit kullanimi icin, ‘Genellikle Giivenli Kabul Edilen’ (GRAS)
statiislinii iptal etmektir. Bu diizenleme, salata barlardaki siilfit kullanimina etkin

bigimde engel olacaktirse.
Sorbik Asit

Antimikrobiyal gida katki maddesi olarak kullanimina izin verilen tek doymamis
organik asit sorbik asittir. Maya ve kiiflere karsi1 koruyucu ozelligi yaygin olarak
kullanmilmaktadir. Sorbatlar, keklerde, peynirlerde, kurutulmus meyvelerde, kuru
sosis ve baliklarda, yilizeyde olusan kiiflenmeleri onlemek icin kullanilabilir.
Sorbik asit ve tuzlar1 marmelatlarda, recellerde, ketcap ve soslarda,

margarinlerde ve tursularda kullanilmaktadirs.

8 http://igusabder.gelisim.edu.tr
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Propiyonik Asit ve Tuzlari

Propiyonik asit, gida triinlerinde antimikrobiyal gida katki maddesi olarak
tiiketilen bir asittir fakat keskin ve agir bir kokuya sahip olmasindan dolay1
digerleri kadar yaygin olarak kullanilmamaktadir. Genel olarak asidik ve notr pH
ortamlarinda  aktivasyon  gostermektedirler.  Agirhkli  olarak  peynir
olgunlagtirilmasinda kullanilan antimikrobiyal gida katki maddelerinden

birisidir. Ayn1 zamanda lezzet artiric1 olarak da kullanilmaktadir.

Propionibacterium freudenreichii subsp. shermanii kullamldig1 Isvec tipi ve
diger tip peynirlerde, propiyonik asit bakterileri aspartik asit katabolizmasina
bagl olarak yiiksek miktarda siiksinat iiretimine neden olmaktadir. Siiksinat,
mono sodyum glutamat benzeri lezzet arttirici bir bilesendir ve bazi peynir
cesitlerinden izole edilmistir. Isvec tipi peynirlerin ve Cheddar peynirinin
lezzetine katki saglamaktadirs:.

Yapilan calismalar sonucunda cig siitten iiretilen peynirlerde agirhikh olarak
propiyonik ve asetik asit tespit edilmistir. Pastorize siitten elde edilen peynirde
ise diger peynirlere kiyasla yiliksek miktarda malik asit ve biitirik asit tespit

edilmistirs2.

Asetik Asit ve Tuzlar:

Asetik asit, saglik acisindan kullaniminda sakinca goriilmeyen gida katki
maddelerinden birisidir. Sodyum asetat, kalsiyum asetat, potasyum asetat ve
sodyum diasetat tuzlari cesitli gidalarda antimikrobiyal gida katki maddesi olarak
kullanilmaktadir. Monokarboksilik organik bir asit olup, sirkenin temel
bilesenidirs. Konsantre asetik asidin sulandirilmasi ile elde edilen yapay sirkenin
kullamimi pek cok iilkede yasaklanmistir3s. Dogal sirkeler asetik asidin
fermantasyonu yoluyla elde edilir. Tiirk standartlarina gore iilkemizde iiretilen
sirkelerin toplam asit icerigi (suda serbest asetik asit cinsinden) 40 g/L
degerinden az olmamalidirs4. Sodyum diasetat, unun agirhiginin %0.2-0.375

oranlarinda ekmekte ve diger firin irtinlerinde kullanilmaktadir=2®.
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Asetik asit aym1 zamanda proteinli maddelerin aroma tasiyicis1 olan
aminoasitlerin yikiminda ve renk acici olarak kullaniminda etkilidir. Farkh asetik
asit soliisyonlariyla marine edilmis barbunya baliklarinin {izerinde yapilan bir
calismada, tuz ve asetik asitin balik eti icerisine yayilarak proteinleri denatiire
ettigi ve pH degerini diistirdiigii bildirilmistir. Ayrica biitiin ornek gruplar
icerisinde %4liik asetik asitle marine edilen baliklarin herkes tarafindan daha ¢ok

begenildigi tespit edilmistirss.

Son Yillarda Antimikrobiyal Olarak Kullanilan Dogal Gida Katkilar:

Son yillarda bir siit proteini olan laktoferrinin, antimikrobiyal ve probiyotik
ozelliklerinden dolay1 ¢ok fonksiyonlu gida katki maddesi olarak, probiyotik
gidalarda ve bebek mamalarinda yaygin olarak kullanmilmasi diisiiniilmektedir. E.
coli, Staphylococcus epidermidis, Streptococcus pnemonia, Streptococcus
aureus, Vibrio cholera, Pseudomonas aeruginosa, Klebsiella pneumonia,
Salmonella typhimurium, Shigella dysenteriamin da dahil oldugu patojen
bakterileri ve hatta baz viriisleri inhibe edebildigi bildirilmistir. Laktoferrin, ilk
olarak inek siitiinden izole edilmis olup endiistriyel olcekte peynir alti suyu
tozundan ve kaymagi alinmis siitten saflastirilarak elde edilmektedir. Laktoferrin,
mide asitliginden olumsuz etkilenmemektedir ve demiri baglama kararlilig1 genis
pH araligina sahiptir. Bu molekiiliin antimikrobiyal fonksiyonunun, yalnizca
ortamdaki mevcut serbest demir iyonlarinin uzaklastirilmas ile bagh kalmayip,
mikroorganizma ve hiicre yiizeyi arasindaki interaksiyonunu da kapsamaktadir.
Ayrica Lactobacillus caseii bakterisine etki etmemekte, Bifidobacterium cinsi
bakterilerin de gelismelerine yardimci olmakta ve boylece kolon kanseri
olusumunu engellemektedir. Laktoferrin, katildigi et iiriiniiniin kokusunu,
rengini ve goriiniisinii de degistirmemektedir. Bu proteinin eti 45 giin ya da daha
uzun siire bakteriyel kontaminasyona karsi korudugu, ayni zamanda iiriin satin
alindiktan ve ambalaji acildiktan sonra dahi et yiizeyinde kalan kisminin uzun
siire giivenligini sagladig1 bildirilmektedir. Laktoferrinin et iiriinlerinde
kullanilmasi, Amerika Birlesik Devletleri Tarim Bakanhg (USDA) ve FDA
tarafindan da uygun bulunmaktadirs®. Giintimiizde iiretimi oldukca smirh

olmasindan dolay1 kullanimi olduk¢a pahalidir. Fakat bu iirtiniin 6zellikleri tam

10 http://igusabder.gelisim.edu.tr
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olarak giiniimiizde bilinmemektedir. Bu nedenle de bu konudaki arastirmalar

yayginlastirilmalidir.

Giiniimiizde, gida sanayisinde ozellikle dogal kaynakli antimikrobiyal
komponentlerin kullanildig1 biyo-koruma metotlarina olan ilginin giin gectikce
artmasiyla birlikte, dogal enzimlerin (lizozim) gidalarda kullanim potansiyeli de
artis gostermistir. Lizozim, 1922 yilinda Alexander Fleming tarafindan
kesfedilmis ve yumurta aki albiimininden tespiti yapilmig antimikrobiyal bir
maddedir. WHO ve FAO 1993 yilinda, lizozimin toksik olmadigini bildirmistir ve
Almanya, Italya, Fransa, Japonya, Ingiltere ve Avusturya gibi bircok iilke
lizozimin gidalarda kullanimina izin vermistir. Bunun yaninda lizozim, Kanada ve
Amerika Birlesik Devletleri'nde nisin gibi 'GRAS' statiisiinde yer almaktadir.
Lizozim ticari olarak kullanim alanina sahip olan olan tek antimikrobiyal enzim
olarak bilinmektedir. Ozellikle Gram (+) bakterilerde, hiicre zarinin en 6nemli
yapisi olan peptidoglikan tabakadaki p-l,4-glukozidik baglar1 hidrolize etmesi
nedeniyle, hiicre zarmin yapisal biitiinliigiiniin bozulmasina sebep olmaktadir.
Fakat lizozim ve nisinin gida kaynakli Staphylococcus aureus suslarinda gelisim
ve biyofilm olusumu iizerine etkileri konusunda yapilan bir arastirmada lizozimin
gidalarda tek basma kullanimimin yeterli olmayacagi, direncli suslarin
inhibisyonu ic¢in yiiksek miktarlarda nisinle veya diger biyokoruyucu maddeler ile

kombine edilmesi gerektigi diistiniilmektedirs7.

Kitosan, kitinin kismen veya tamamen deasetilasyonu ile elde edilen degisik
molekiiler agirhktaki bilesikler icin kullanilan genel bir isimdir. Kitosan ve
tiirevlerinin en onemli sahip olduklar1 biyolojik 6zeliklerinden biri antimikrobiyal
aktivitedir. Kitosanin antibakteriyel, antifungal ve antiviral aktiviteye sahip
oldugu bircok arastirmaci tarafindan bildirilmistir. Kitosan ve tiirevleri, gida
endiistrisinde antimikrobiyal, antioksidan, stabilizator, kalinlastirici, emiilgator,
durultucu ve asitlik giderici, enzimatik esmerlesmeyi onleyici ve diyet lif kaynag:
olarak kullanilmaktadir. Ayrica kaplama ve yenilebilir film iiretiminde de
kullanilmaktadir. Ancak, inhibitor spektrumunun genis, dogal ve insan saghg:
acgisindan giivenli olmasidan dolay: kitosan ve tiirevleri gida endiistrisinde daha

cok gida koruyucusu olarak kullamilmaktadir. Bu amacla daha cok ambalaj
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materyalinin bir parcasi olarak kullanilarak, gidalarda mikroorganizmalarin
gelismelerini 6nlemekte ve boylece gidanin kalite ve raf 6mriinii iyilestirmektedir.
Antimikrobiyal 6zelliginin disinda kitosan gida sanayisinde, elma suyu ve sirke
iiretiminde berraklastirma maddesi, sosis iliretiminde antioksidan, li¢i (Cin’in
giineyinde yetisen bir meyve), elma ve armut suyu ile patateste enzimatik
esmerlesmeyi onleyici madde ve meyve sularinda asitlik giderici ajan olarak da
kullanmilmaktadir. Ayrica kitosan su baglama ajam olarak da rol oynamakta ve
bir¢ok enzimi inhibe edebilmektedir3®. Bilindigi iizere gidalar farkli bilesiklerin
karisimindan olugsmaktadir. Bu bilesenlerden bazilar1 kitosanla reaksiyona
girerek antimikrobiyal aktivitesinin artmasina veya azalmasina neden olabilir.
Cesitli gida bilesenlerinin kitosanin antimikrobiyal aktivitesi iizerine etkisinin
incelendigi bir calismada, peyniralt1 suyu proteinleri, nisasta ve tuzun kitosanin
inhibitor aktivitesini olumsuz yonde etkiledigi tespit edilmis, yagin ise herhangi
bir etkisinin olmadig belirlenmistirs. Kitosanin Japonya, Giiney Kore, italya ve
Finlandiya’da gida uygulamalarinda ve Amerika Birlesik Devletleri'nde ise yara
tedavisi ile ilgili uygulamalarda kullanimina onay verilmistir. Kitosan ve
tiirevlerinin antimikrobiyal etki mekanizmasinin ve bunu etkileyen faktorlerin,
yapilan arastirmalarla somut bir sekilde ortaya konulmasi bunlarin uygulama

seklini ve uygulama alanlarim genisletecektirss.

Yine yapilan arastirmalar sonucunda, bal ve propolis ekstraktlarinin Gram (-) ve
Gram (+) bakterilere karsi antibakteriyal aktivitelerinin oldugu tespit edilmistirso.
Bu dogrultuda son yillarda gida katki maddesi olarak kullamlan maddeler

arasinda propoliste 6nemli bir kullanima sahiptir.
Sonuc

Gida triinlerine antimikrobiyal etki amaci ile nitrit ve nitratlar, sorbik asit,
benzoik asit, kiikiirtdioksit ve siilfitler, propiyonik asit ve asetik asit yaygin olarak
katilmaktadir. Ayrica, son yillarda tiiketici talebinin artmasi ve teknolojinin
gelismesi ile yapilan arastirmalar dogrultusunda, dogal olarak iiretilen
laktoferrin, nisin, lizozim, kitosan ve propolis gibi maddeler de antimikrobiyal

gida katki maddesi olarak kullanilmaya baslamistir.
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Giinlimiizde hala gida katki maddeleri ile ilgili arastirmalar davam etmekte ve
elde edilen yeni bilgilere gore birtakim bilgiler degistirilmektedir. Ornegin 2013
tarihinde Resmi Gazete’de yayinlanan teblig kapsaminda ambalajsiz olarak
piyasaya sunulan ekmek, tam bugday ekmegi, bugday unu, kepekli ekmek ve eksi
hamur ekmeklerinde gida katki maddeleri kullanmimin yasaklandig
belirtilmistir4c. Ayrica ilk kez 2013’te yayinlanan tebligde Tiirk Gida Kodeksi'ne
alinan cig kofteye katki maddesi ayar1 gelmistir. Limon ve sirke disinda cig
kofteye herhangi bir katki maddesi katmak yasaktir,. Ya da sirkede
kullanilmasina izin verilen maksimum kiikiirtdioksit miktarinin, 2003 yilinda
yaymlanan Tiirk Gida Kodeksi Yonetmeligi'nde 170 mg/L olarak belirtilmis iken,
2013 yilinda yayinlanan Tiirk Gida Kodeksi Yonetmeligi'nde 100 mg/L olarak
belirtilmesi gibi.

Kullanilan bu gida katki maddelerinin yararh etkileri oldugu gibi kullanim
dozunu astiginda zararh etkilerinin de oldugu unutulmamalidir. Bu nedenle
kullanimina izin verilen diizeyde kullanilmalar1 her c¢alismada kesinlikle

onerilmektedir.

Ulkemizde gida katki maddeleri icin izin verilen miktarlar genel olarak WHO ve
Avrupa Standartlarina gore yliksektir. Ayrica satilan {riinlerde yapilan
analizlerde bulunan gida katki maddesi miktarlari, yasal miktarlarin iizerinde
kullanildigr sonucunu ¢ikarmaktadir. Yapilan arastirmalar sonucunda bulunan
zararll gida katki maddelerinin gidalarda kullamimi yasaklanarak gida katki
maddelerinin zararh etkilerinden korunmak amaclanmaktadir. Tiiketicilerin, gida
katki maddeleri konusunda bilinclendirilmesi, ge¢misten giinlimiize giderek

artan sekilde 6nem kazanmaya devam etmektedir.
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(ESBL)-Producing Enterobacteriaceae and
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Cereal-Based Foods for Children
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Abstract

Aim: The extended spectrum B-lactamase (ESBL) producing Enterobacteriaceae have
attracted attention due to their ability of delaying or cancelling antimicrobial therapy. The
foods for infants and children may occasionally contain pathogens such as ESBL-
producing Enterobacteriaceae, including Cronobacter spp., because of inappropriate
production, storage and handling conditions. This situation leads to a greatest risk of
infection to infants and children through their consumption. The objective of this study
was to investigate the occurrence of ESBL-producing Enterobacteriaceae, including
Cronobacter spp., from a total of 115 samples of various foods from different brands for
infants and children sold in Istanbul, Turkey (20 locally produced infant formula, 20
imported infant formula, 20 starch, 20 rice flour, 20 semolina, and 15 milk powder).

Methods: For isolation of Enterobacteriaceae 1SO 21528-2:2004 was followed. The
isolated colonies were identified by Mass Spectrometer. The identified colonies were then
exposed to pre-enrichment at 35-37°C for 18-24 hours, the suspension was transferred to

a Chromogenic ESBL selective media, and allowed for an incubation at 35-37°C for 18-24
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hours again. The presumptive ESBL producers were subjected to ESBL screening test
using a combination of ceftazidime, cefotaxime, and cefpodoxime + clavulanic acid.
Finally, MIC values for ESBL confirmation were conducted by Merlin Micronaut-S beta-
lactamase VII kit, the readings were automatically evaluated by Sifin Software integrated
with a spectrometer. All procedures were performed according to the Guidelines of CLSI
(2013).

Results: Of 18 ESBL suspected isolates (7 P. agglomerans, 1 E. aerogenes, 3 E.
cloacae/asburiae, 2 K. oxytoca, 2 L. adecarboxylata, and 3 C. sakazakii), 5 isolates (3 P.
agglomerans, 1 E. cloacae/ asburiae, and 1 E. aerogenes) were positive for ESBL-
production, whereas none of C. sakazakii isolates was ESBL-producers.

Discussion and Conclusion: Some of the analysed infant formulas and cereal-based
foods for children (locally produced infant formulas, rice flour, and starch) were
determined to be posing a serious health risk for the infants and children due to
contamination by ESBL-producing Enterobacteriaceae, except for C. sakazakii isolates.
Keywords: Cereal-based food, children, cronobacter spp., enterobacteriaceae, esbl,

infant formula.

Bebek Mamalari ve Tahil Bazhh Cocuk Gidalarinda
Genislemis Spekitrumlu B-Laktamazlar (GSBL) Ureten

Enterobacteriaceae ve Cronobacter Spp. Arastirilmasi
Oz

Amac: Geniglemis spektrumlu (-laktamaz (GSBL) iireten Enterobacteriaceae tiirleri
antimikrobiyal tedavileri basarisiz kildiklar1 i¢in artan sekilde ilgi gormektedirler.
Yenidogan ve ¢ocuk gidalar uygunsuz iiretim, depolama ve hazirlama kosullar1 sebebiyle
GSBL-iireten Enterobacteriaceae suslari, 6zellikle Cronobacter tiirleri dahil olmak iizere,
patojen mikroorganizmalar icerebilmektedir. Bu tiir gidalarin tiiketilmesi yenidogan ve
cocuk saghg agisindan son derece tehlikeli enfeksiyonlara yol agmaktadir. Bu ¢alismada
istanbul ilinde satisa sunulan farkli markalara ait toplam 115 6rnekte (20 yerli iiretim
bebek mamasi, 20 ithal bebek mamasi, 20 nisasta, 20 piring unu, 20 irmik ve 15 siit tozu)
GSBL-iireten Enterobacteriaceae ve Cronobacter tirlerinin varliklarmin arastirilmasi
amaclanmistur.

Yontem: Orneklerde Enterobacteriaceae tiirlerinin izolasyonu ISO 21528-2:2004
talimatlar1 takip edilerek yapilmistir. izole edilen Enterobacteriaceae tiirleri Kiitle

Spektrometresi ile tiplendirilmistir. Tiplendirmesi tamamlanmis izolatlar 6n
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zenginlestirme amacl 35-37°C/18-24 saat inkiibe edildikten sonra, kromojenik GSBL
secici besiyerine transfer edilmis ve tekrar 35-37°C/18-24 saat inkiibasyona birakilmistir.
inkiibasyon sonunda gelisen GSBL siipheli koloniler seftazidim, sefotaksim ve
sefpodoksim + klavulanik asit iceren antibiyotik diskler kullanilarak incelenmistir.
Inceleme sonucu giiclii siipheli GSBL pozitif oldugu belirlenen kolonilerin MiK degeri
tespiti Merlin Micronaut-S beta-lactamase VII kiti kullanilarak yapilmis, MiK bulgular
spektrometre tarafindan Olgiilmiis ve Sifin yazilimi ile otomatik olarak
degerlendirilmistir. GSBL tarama ve MIK tespiti CLSI (2013) talimatlar takip edilerek
yapilmistir.

Bulgular: Mikrobiyolojik Inceleme sonucu elde edilen toplam 18 adet GSBL siipheli
izolat arasinda (7 adet P. agglomerans, 1 adet E. aerogenes, 3 adet E. cloacae/asburiae,
2 adet K. oxytoca, 2 adet L. adecarboxylata ve 3 adet C. sakazakii), 5 adet izolatin (3 adet
P. agglomerans, 1 adet E. cloacae/ asburiae ve 1 adet E. aerogenes) GSBL pozitif
olduklari, diger taraftan C. sakazakii izolatlarin GSBL iiretmedikleri tespit edilmistir.
Tartisma ve Sonug: Yerli iiretim bebek mamalari, pirin¢ unu ve nisasta 6rneklerinin, C.
sakazakii izolatlar1 hari¢, GSBL-iireten Enterobacteriaceae tiirleri igerdikleri, bu sebeple
bebek ve ¢ocuk sagligi acisindan ciddi saghk riski olusturduklar: goriilmiistiir.

Anahtar Sozciikler: Tahil bazli gida, ¢ocuk, cronobacter spp., enterobacteriaceae,

gsbl, bebek mamasi.

Introduction

Incidence of increasing food-borne disease over recent decades seems be related
mostly to the increase in diseases caused by microorganisms in food. Having a
less well-developed immune system and lack of competing organisms in the gut
flora, infants are more susceptible to infections by foodborne pathogens. The
foods consumed by neonates and infants represent a rich source of nutrients from
various origins. They may carry potential risk of being exposure to major food

borne pathogens.

Cronobacter spp. and other Enterobacteriaceae can cause foodborne illnesses
from a variety of foods, including infant foods24. Cronobacter spp. causes severe
illness in susceptible neonates and infants. Even though infections associated

with Cronobacter spp. have low frequencies, the infections, such as necrotizing
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enterocolitis (NEC), septicemia, and meningitis can be fatals. Cronobacter spp.
has a more than 40% mortality rate in infected infants. Survivors suffer from
severe neurological complications®. In Europe and the United States of America
(USA), outbreaks of Cronobacter spp. have been reported associated with
contaminated powdered infant formula®#8. Specific international attention by
leading organizations of the United Nations such as Food and Agriculture
Organization (FAO) and World Health Organization (WHO) has been given to the
safety of food for infants and young children. These organizations have completed
two international risk assessments on the specific topic of Cronobacter spp.
prevalence to provide risk management guidance at the international levelo-°.
Widespread using of antibiotics causes emergence of antibiotic resistant bacteria.
Antimicrobial resistance to gram-negative bacteria is increasing. The common
resistance mechanism in Gram-negative bacteria is the f-lactamase production.
Extended-spectrum [-lactamases (ESBLs) are bacterial enzymes that might have
resistance to most B-lactam antibiotics such as penicillin and cephalosporins.
Moreover, because of their plasmid-associated genes, ESBLs might confer co-
resistance to other antibiotics?2. ESBL-producing Enterobacteriaceae are a threat
to health care and increasing worldwide especially over the past decade. ESBL-

producing Enterobacteriaceae prevalence has increased's 4.

ESBL-producing Enterobacteriaceae have been isolated from different food
products and animals. This is evidence that microorganisms can be transferred
from animal to human. When compared with infection due to susceptible
strains, infections due to ESBL-producing Enterobacteriaceae are associated
with a delay in initiation of appropriate antibiotic therapy that consequently

increases patients’ mortality, morbidity and treatment costs'415.

Antibiotic resistant Cronobacter spp. have been reported in some isolates from
food samples, although most isolates are susceptible to commonly used
antimicrobial agents'¢8, With their less well-developed immune system and lack
of competing organisms in the gut flora, infants are more susceptible to infections
by foodborne pathogens. Neonatal deaths from ESBL producing Cronobacter

spp. have been reported in the previous studies’.
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Infant formulas might be a source of contamination for clinical outbreaks of
neonatal infections. A variety of powdered infant formula environmental samples
from milk powder factories presented a possible risk. Moreover, the blenders and
cleaning brushes that are used to prepare infant food in hospital kitchens have
been reported as places where Cronobacter spp. has previously been isolated.

Different possible sources of Cronobacter spp., need to be well understood.

Cereals are the common ingredients in infant and follow-up formulas. Prevalence
of ESBL-producing Enterobacteriaceae Cronobacter spp. in some cereal

commodities such as oat, barley and others was reported previously 452¢-

In this study, we aimed to investigate the occurrence of ESBL-producing
Enterobacteriaceae and Cronobacter spp., in 115 samples of various foods from

different brands for infants and children sold in Istanbul, Turkey.
Material and Methods

Material

Reference cultures

ESBL-negative strain E. coli ATCC®25922 and ESBL-positive strain K.

pneumoniae ATCC®700603 were used for testing controls.
Sampling

A total number of 115 samples from different brands of infant formulas and cereal
consumed by neonates and children were collected from different markets and
public bazaars in Istanbul, Turkey. 34.8% of the samples were infant formulas
(20 locally produced and 20 imported from abroad) and 65.2% were cereal -

based infant formulas (20 starch, 20 rice flour and 20 semolina) and 15 milk
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powders. These cereal-based formulas are used for preparation of domestic infant

formulas.

Sample preparation, isolation and identification of Enterobacteria-

ceae

For isolation of Enterobacteriaceae 1SO 21528-2:2004 was followed.2'10 grams
of each sample were added to 90 ml Maximum Recovery Diluent (MRD)
(LAB103,UK). For isolation 1 ml sample was inoculated to violet red bile glucose
agar (VRBGA)(LABS8S, UK) and incubated at 37°C for 24 hours. Oxidase testing
was done for VRBGA-positive isolates by Merck Bactident®Oxidase Kit. Oxidase
negative isolates plated on Bromcresol Purple (BCP) glucose agar for
confirmation of Enterobacteriaceae and, then streaked onto Nutrient Agar plates
for identification by Vitek® MS (bioMérieux, France). After incubation at 37 °C
for 24 hours, changes in color from purple to yellow of the BCP glucose agar
(Conda, Catno 1320, Spain) were accepted as gram negative enteric bacteria.

Oxidase negative/glucose positive colonies were accepted as Enterobacteriaceae.

Screening and Confirmation of ESBLs and Minimal Inhibitory
Concentration (MIC)

Gram negative enteric bacteria isolates inoculated to ESBL selective - agar
(Liofilchem 610629, Italy) were identified for investigation of ESBL producing
isolates. After incubation at 37°C for 24 hours, positive strains were adjusted to
McFarland 0.5 standard and used to inoculate Mueller Hinton Agar (LAB39,
England) surface with a cotton swab for antibiotic susceptibility test. The
antibiotic susceptibility test was performed using an agar disc diffusion test based
on ceftazidime (CAZ), cefotaxime (CTX), cefpodoxime (CPD) with/without

clavulanic acid (CV) according to CLSI 2013 criteria22.

Micronaut-S beta-lactamase VII Plate (MerlinDiagnostika, Germany) was used
for the confirmation of ESBL-production. A 50 uL aliquot of 0.5 McFarland-

standardized microbial suspension of the isolate was initially vortexed in 10mL of
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Mueller Hinton Broth (Merck, Germany). Subsequently, 100 uL of this
suspension was pipetted in to each well of the plate. Then, the plate was
incubated overnight at 37°C. The readings were obtained by using a Thermofisher
Multiskan FC Spectrometer, and the MIC analysis was automatically done by
MCNG6 Software (Sifin, Germany).

Results and Discussion

Bacterial growth was observed on VRBGA from 18 (16%) of the 115 infant
formulas and cereal product (starch, rice flour, semolina) samples tested.
According to results, ready to use import infant formulas and milk powders were
free of any bacteria but domestic infant formulas and cereal-based infant

formulas were contaminated with Enterobacteriaceae. The isolates were
identified by Vitek® MS.

P. agglomerans (n=3) was isolated from domestic infant formulas and P.
agglomerans (n=4), E. aerogenes (n=1), E. cloacae/asburiae (n=3), K. oxytoca
(n=2), L. adecarboxylata (n=2) were isolated from cereal-based infant formulas.
C. sakazakii were found as 5% (n=1) in starch, 5% (n=1) in rice flour, and 5%
(n=1) in semolina.Details of identified Enterobacteriaceaewere presented in
Table 1.

Table 1. Types of Enterobacteriaceae isolated from the samples

Sample No. of isolates on Type
VRBGA (n)
Domestic Infant Formulas 3 P. agglomerans
Starch 1 C. sakazakii/maloniticus
2 P. agglomerans
1 C. sakazakii
Rice Flour 1 P. agglomerans
1 E. aerogenes
3 E. cloacae/asburiae
1 C. sakazakii
Semolina 2 K. oxytoca
2 L. adecarboxylata
1 P. agglomerans
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After the isolates were identified by Vitek® MS, antibiotic susceptibility was
tested using an agar disc diffusion test based on CAZ, CTX, and CPD
with/without CV according to the CLSI (2013) criteria22. P. agglomerans (n=2)
isolated from domestic infant formulas, E. cloacae/ asburiae (n=1), E. aerogenes
(n=1) isolated from rice flour and P. agglomerans (n=1) isolated from starch were
positive for ESBL. But, no C. sakazakii contained ESBL. The ESBL positive

isolates and zone diameters were given in Table 2.

The antibiotic susceptibility results revealed that 10 % of domestic infant
formulas (n=2), 10% of rice flour (n=2), and 5% of semolina (n=1) were positive
for ESBL-producing bacteria. It showed that microbiologic quality criteria of
domestic infant formula samples were lower than the samples of imported infant

formula2s.

Similarly, our findings also revealed that the local infant formulas were
contaminated by ESBL-producing Enterobacteriaceae in consistent with

previous literature findings2s.

Cronobacter spp. have been isolated from various food product such as infant
formulas, cereal-based foods, vegetables. Cronobacter spp. have been isolated
from infant formula and semolina samples4. In another study conducted in
Ankara, Turkey, Cronobacter spp. from 4 (rye flour, rice flour, fennel and oat

flour) of 12 food ingredients were tested24.
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Table 2. Screening and confirmation results of ESBL suspected isolates

. Confirmatory Test
Antibiotic .
- Zone Diameter (mm) Type of
Samples susceptibility X
CPD CAZ CTX | Enterobacteriaceae
for ESBL CPD CAZ CTX
Ccv Ccv Ccv
Domestic
Infant positive 30 30 23 32 35 35 P. agglomerans
Formula-1
Domestic
Infant positive 22 28 27 32 22 27 P. agglomerans
formula-2
Rice Flour-1 positive 13 19 26 32 30 36 E. cloacae/ asburiae
Rice Flour-2 | positive 21 26 24 30 30 36 E. aerogenes
Starch-1 positive 22 23 30 - 28 33 P. agglomerans

Another study investigated the microbiological safety of infant formulas and
other foods for children. Cronobacter spp. from samples of infant formula and
cereal based follow-up formula was detected'. Another recent study has found
Cronobacter spp. was available in cereal-based products and this had the highest

prevalence in other samples®.

In our study, no Cronobacter contamination was detected in the infant formulas.

But, it detected in starch, rice flour and semolina samples.

Pantoea spp. are opportunistic pathogens and cause urinary infections, blood
sepsis, fatal infections and are associated with outbreaks in neonatal units25-26,
Mardaneh and Dallal (2013) investigated 125 infant formulas for P. agglomerans
and they isolated these bacteria from 8 of these samples. In this study P.
agglomerans were found in 3 of domestic infant formula samples. Its inherent
capability to remain viable and grow well at room temperature was previously
stated as a possible cause of its prevalence2s. They also assessed this
microorganism for antibiotic resistance according to the CLSI criteria. Their

results showed that 50% of isolates were resistant to antibiotics. In this present
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study, ESBL-producing P. agglomerans was also isolated from infant formula
and semolina samples, while E. cloacae/asburiae and E. aerogenes were isolated
from rice flour. Our findings showed that ESBL-producing Enterobacteriaceae
can be isolated from infant formula and cereal-based infant formula samples and
this might be a potential risk to infant health and the success of antimicrobial

therapy.

Extended spectrum beta-lactamases (ESBL) are a growing health concern
worldwide. The local, regional, national, and international epidemiological
studies for ESBL-producing Enterobacteriaceae and their encoding genes in the
foods and in various geographical locations, including Turkey remain
incompleteds. The Turkish authorities undertake that the use of antibiotics in the
food animals to make them grow faster and/or to prevent disease can not be
controlled effectively because the economic benefits of food-animals sector ignore
the human and animal health?”. On the other hand, some studies have been
performed in this field in Turkey. Ondes and Ozpinar (2016) determined the
occurrence of ESBL-producing Enterobacteriaceae in cubed beef samples, and
Tekiner and Ozpinar (2016) detected ESBL-producing Enterobacteriaceae and
the characteristics of their encoding genes from raw chicken meat, raw cow milk,

and raw cow milk cheese sold in Turkey.

ESBL-producing Enterobacteriaceae causes infections and these infections are
associated with delaying the initiation of antimicrobial therapy, increasing
morbidity and mortality of the patients when compared with susceptible bacterial
infections428, Prevalence of ESBL producing bacteria is becoming more common,

and creating a risk for the success of antimicrobial therapy.

Conclusion

The present study focused on ESBL-producing Enterobacteriaceae and
Cronobacter spp. in both samples of infant formula and cereal-based infant
formula in Turkey and reported the situation of ESBL producing Gram negative

enteric bacteria, in particular, C. sakazakii from domestically produced infant
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formulas as well as cereal-based infant formulas in Turkey. In this study, it was
observed that the ESBL-producing Enterobacteriaceae strains are resistant to
antibiotics. However, widespread usage of antibiotics might result in the
emergence of antibiotic resistant bacteria. Babies’ insensitivity to antibiotic
treatment and infant formula are among the most common sources of antibiotic
resistant bacteria for babies. In conclusion, some of the analysed infant formulas
and cereal-based foods for children (locally produced infant formulas, rice flour,
and starch) were determined to be posing a serious health risk for the infants and
children due to contamination by ESBL-producing Enterobacteriaceae, except

for C. sakazakii isolates.
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Amac: Bu calisma iilkemiz saghk calisanlarmin yogun bakimdaki hasta ailesiyle
iletisimini anlamak, hasta yakinlarmmin bu konu hakkinda duygu ve diisiincelerini
ogrenmek amaciyla yapilmigtir.

Yontem: Veri toplama araci olarak yar yapilandirilmis derinlemesine goriisme yontemi
ve gozlem kullanilmistir. Verilerin analizi NVIVO?7 (bilgisayar destekli nitel veri analizi)
paket programiyla yapilmstir.
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A Research on Interaction Amongst Intensive Care Unit

Health Care Professionals and Caregivers

Abstract

Aim: This study has been conducted to understand the communication among
healthcare professionals (HCPs) in the intensive care unit (ICU) setting and ICU patients’
families and also to learn thoughts and feelings of caregivers on these interactions.
Methods: Semi structured in debt interview and observation methods were used to
gather data. Findings were analyzed by NVIVO7 computer supported qualitative research
analysis program.

Findings: It has been understood that caregivers feel desperation in general. Factors
such as not being able to with their loved ones, the idea of losing them and waiting period
might increase their misery. It has been understood that, when they are communicated to
decrease the negativity they go through, a proper language that caregivers can understand
is not used and not enough time spent to inform them.

Conclusion: Healthcare institutions and HCPs should play an important role on a
sustainable, healthy communication with caregivers.

Keywords: Intensive care unit, health care professionals, caregiver, communication.

Giris

Yogun bakim tiniteleri, fiziksel ortam, kullanilan teknik donanim ve isleyis bigimi
nedeniyle diger tedavi iinitelerinden farklihik gosterir. Bu nedenlerle iinitede
bulunuyor olmak hem hasta hem de yakinlar1 igin stresli bir deneyim
olabilmektediri. Yogun bakim iinitelerinde hastaligin dogasi geregi hastaya
oncelik verilmekte ve hasta yakinlarmin durumu goz ardi edilebilmektedir2-3.
Oysa hasta yakinlarinin da hastanin yasadig1 duygulara benzer sorunlar yasadig
bildirilmektedir4. Riskli saghk durumu so6z konusu olan hasta yakimlarinin
depresif semptomlar ve kendileri i¢in risk olusturabilecek davramslar gosterdigi,
saghklarmin olumsuz etkilendigi belirtilmektedir>5. Ayrica bu olasilik hastanin
tiniteden c¢ikarilmasmmin uzun (2 ay ve daha fazla) slirmesi halinde de

artmaktadirs®.
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Saghk calisanlar1 arasinda en onemli gérev hemsirelere diismektedir. Ozellikle
yogun bakim initelerinde hemsireler, hastalar ve yakinlariyla en fazla birlikte
zaman gegciren grubu olusturmaktadir’. Hemsirelik egitiminde de kisinin sadece
fiziksel yonlerine odaklanilmamasi ayni zamanda fizyolojik, psikolojik ve sosyal
yonleriyle bir biitiin olarak ele alinmasi gerektigi vurgulanmaktadir. Kuramsal
olarak hasta bir biitiin olarak kabul edildigi ve saglik personelinin bu konuda
sorumlulugu oldugu halde, cogu saglik personelinin yalmzca hastay, hatta bazen
yalmzca hastaligl ele alma, bireysel ve sosyal cevresiyle ilgilenmeme egilimi
gosterdigi belirtilmektedirss. iletisim, insanlarin birbirlerini anlama, diizeltme ve
dolayisiyla davranmislarina rehberlik etmede yardimcidir. Meslek sahiplerinin
basarilar1 da onlarin iletisim becerilerine baghdir. Dogru kurulan etkili bir
iletisim yasanan pek cok sorunun ¢oziilmesine yardimci olmaktadirot, Kritik
hastalarin  bulundugu yogun bakim {initelerinde hasta yakinlarmin
gereksinimlerini irdeleyen calismalar'>'3 olmakla beraber niteliksel ¢calismalarin
genelde yurtdisinda yapildigi goriilmektedir'4. Bu nedenlerle arastirma,
tilkemizdeki saglik calisanlarinin yogun bakimdaki hasta ailesiyle iletisimini
anlamak, hasta yakilarinin bu konu hakkindaki duygu ve diisiincelerini

ogrenmek amaciyla yapilmistir.
Gerec ve Yontem

Aragtirmanin evrenini Nisan - Haziran 2012 tarihleri arasinda bir iiniversite ve
ozel hastanenin yogun bakiminda hastasi olan hasta yakinlar1 olusturmaktadir.
Evren, orneklem seciminde arastirmanin gerceklestirildigi tarihlerde yogun
bakimda hastasi olan tiim hasta yakinlarina ulasmak hedeflenmis ve arastirmaya
katilmaya istekli hasta yakinlar1 calismaya dahil edilmistir. Arastirma da 2
hastanede, toplam 6 hasta yakiniyla goriisiilmiistiir. Veri toplama araci olarak,
yar1 yapilandirilmis derinlemesine goriisme ve gozlem yontemi kullamilmigtir.
Gorilismeler oncesinde saghk calisanlarmin (doktor, hemsire, saglik memuru)
yogun bakimdaki hasta ailesiyle iletisimine iliskin yazili kaynak taranarak
aragtirmacilar tarafindan gelistirilen gortisme rehber formu olusturulmustur.
Gorlisme rehber formu izin yazisi, 6 ana bolim ve bu boliimlerin altinda

ayrintilandirilmis 46 soruyu icermektedir. Bu boliimler hasta yakininin kisisel
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bilgileri (sosyodemografik bilgiler), saghk durumu hakkinda genel bilgi ve
deneyimleri (hastas1 yogun bakima yatmadan once ve sonraki saglik durumu),
hasta yakininin hastas1 hakkindaki genel bilgileri, duygu ve diislinceleri,
beklentileri ve saglik calisanlariyla (doktor, hemsire ve saglik memuru) iliskisinin
degerlendirilmesi  olarak  belirlenmistir. ~ Goriismeler Oncesinde hasta
yakinlarindan onamlar1 alinmis, goriismelerin kesintisiz siirdiiriilebilecegi bir
ortam saglanmaya calisiimistir. Gortismelerin her biri 45-58 dakika arasinda
sirmistiir. Ses kayit cihaz1 kullanarak kayitlar gerceklestirilmis, hasta
yakinlarmin verdigi tepkiler de gozlemci notlar1 olarak kaydedilmistir. Goriisme
esnasinda alinan yanitlarin benzerlesmesiyle veri dolgunluguna ulasildigina ikna
olundugunda goriismeler sonlandirilmistir. Verilerin analizi yapilirken NVIVO7
(bilgisayar destekli nitel veri analizi) paket programi kullanilmigtir. Bu programla

coziimlemelerin kategorilere ayirma ve kodlama islemleri gerceklestirilmistir.
Bulgular ve Tartisma
Hastane deneyimleri?

insanlar birtakim saglik problemleri nedeniyle hastanelere basvurmakta ve
dolayisiyla da deneyim sahibi olmaktadirlar. Hasta yakinlarimin gittikleri
hastaneler (0zel-devlet) nedeniyle hem ortam farklihklari hem de calisan
farkliliklar1 s6z konusu olabilmektedir. Bu sebeple deneyimleri essizdir.

Istanbul’da gece siddetli agrilar1 olan bir hasta yakini hastane deneyimini;

“Poliklinige de gidemedigimiz i¢in acilde bir doktor bakt1 bize. Bekledik, bekledik
bayagi sonra sira bize geldi. Sirayla aliyorlardi ciinkii. Bizim gibi bir stiri

bekleyen insan vardi orada, acil diye” (36 y, evli, lise, Igdir).

Hastaneye cok zor durumda kalmasa gitmeyecegini ifade eden bir baska hasta
yakini ise;
“Valla diyorum ya herhalde o an ya onu oldiireceksin ya da ¢ikacaksin kendini bir

balkondan asag1 atacaksin veya da orda birakacaksin her seyi o agriyi, siziy1
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cekicem diyceksin evine geleceksin. Ama agriya, siziya da fazla dayanamiyorsun

elin mahkiim.” (45 y, evli, lise terk, Kars) seklinde ifade etmislerdir.

Hastalarimi1 Hastaneye Getirirken Yasadiklar:

Goriisiilen hasta yakinlar1 hastalarini hastaneye gotiirme stirecinde yasadiklarini

paylasirken ge¢mise yonelik pismanliklarini da dile getirdikleri goriilmektedir.

“Ben daha hizhi gotiircem ya. Sey hesapliyorum, onlar gelene kadar ben giderim
diye. Sonra annemi gotiiriiyordum un tabii trafik vardi. O an dedim ki ben ne
naptim? Annemi keske dedim hani bir ambulansla gotiirseydik de simdiye sey
yapsaydik hani nn yetismisti. O ara korktum. Annem olcek, olcek diye” (36 y, evli,
lise, Igdir).

“Babamin zaten genel durumu cok iyi goriinmiiyodu, o geceyi ben babamin
yaninda gecirdim. Aniden kalbi durunca da iste o arada kendimi cok farkh
hissetmeye basladim. 112’yi ¢agirdik, 112’yi bekledik. Tabi ¢ok gergin bir bekleyis
oldu ama bizim icin. Gidip gelip siirekli kalp masaji yapiyorum, biseyler yapmaya
calisiyorum, ugrasiyorum, kosturuyorum resmen, ordan oraya kosturuyorum”

(34 v, evli, yiiksekokul, Sivas).

Hastalik Suireci Hasta Yakinlarini Nasil Etkiler?

Farkli hastalik siireclerinin farkli duygular seklinde hasta yakinlarina yansidigi
goriilmektedir. Yas, var olan hastaliklar, hasta yakininin hastayla olan duygusal
iligkisi gibi pek c¢ok faktor hasta yakinlarmin duygularim etkiledigi
anlasilmaktadir.

“92 yaginda ki bi adam, ben ondan ne kadar saghk bekliyebilirim ki. Bogazini
deler eve yollarlarsa ben ne yaparim, nasil bakarim, nasil indiririm, ¢iinkii iri yar1
bi insandi oyle ufak tefek degildi. O korkular1 ¢cok yasadim” (48 y, evli, ilkogretim,

Erzincan).

Annesinin yaninda aniden rahatsizlandigini1 goren hasta yakini ise caresizligini;
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“Cok kotli bir haldeydim. Babamdan sonra annemi de kaybetme korkusu cok
kotiiydii. ...Hani yasim belki tamam 36 olabilir ama anneme halen ihtiyacim var.
Annemi kaybedersem ben ne yaparim korkusuyla m panik icinde aglayip

duruyordum.” (36 y, evli, lise, Igdir) seklinde ifade etmistir.
Yogun Bakim Ortami1 Hakkindaki Goriisler

Yogun bakim genel olarak kritik ve 6zel bakim gerektiren hastalarin yattigr 24
saat hareketliligin yasandig1 ortamlardir. Hasta yakinlarinin bu ortamla ilgili

diisiincelerinin genelde endise igcerdigi anlasilmaktadir.

“Duvarda boyle sey hatirliyorum. Duvarda boyle babamin yiiziinde bir sey vardi.
Ithhh boyle duvardan tiipler degistiriliyordu filan, duvardan sanki boyle oksijen

veriliyordu, dyle bir ortamd1” (56 v, evli, y.lisans, Istanbul).

“Ondan sonra bir de yogun bakim cok iirkiitiicii geldi bana” (36 y, evli, lise, Igdir).

Hortumla nefes alwyor...

Hasta yakimnlar1 ilk kez hastalarmi gordiiklerinde hasta iizerindeki ya da
etrafindaki aletlerden etkilendigi anlasilmaktadir. Gordiiklerini giinliik yasamda
kullandiklar1 esyalara benzeterek -hortum gibi- tanimlamislardir. Hastay1 hayata
baglayan cihazlarin yakinlar1 tarafindan tamimlanmasindaki ifadelere
bakildiginda;

“Ondan sonra 11 boynunda her yerinden resmen boyle hortumlar sarkiyordu. O

halde goriince cok korktum” (36 y, evli, lise, Igdir).

“Ondan sonracigima un seyy yiiziinde maske gibi bir sey oluyor iste nm her
tarafindan boyle hortumlar giriyor. Boynunda bir tane gordiigiim kadariyla bir

tane sey var, boru var” (56 y, evli, y.lisans, Istanbul).
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Saglik Calisanlar: Tarafindan Bilgilendirilme

Hasta yakimlarinin anlatimlarinda saghk calisanlar1 tarafindan yeterince
bilgilendirilmediklerini ifade ettikleri goriilmistiir. Kimi zaman saghk
cahsanlarmmin emri vaki davrandigl, sorduklar1 soru basit de olsa hasta

yakinlaria cevap vermedikleri belirtilmistir.

“Orda da iste hemsireler oyle hasta bakicilar Oyle bir sey soruyorsun bilgi
vermiyorlar. Bunu boyle mi yapicam veya bir ila¢ getiriyor sana bunu i¢ diyor. Bu
ne ilac1 ne icin icicem diyorum. ic! Doktor dyle yazmis nerden bileyim. Doktora

soruyorsun i¢ diyorlarsa i¢ diyor...” (45 y, evli, lise terk, Kars).

Hastalar1 hakkinda bilgi almak istediklerinde hemsgirelerin doktora yonlendirdigi
doktorun da kisith bir zaman da tiim hasta yakinlarina bilgi verebildigi
anlasilmaktadir.

“Oradasin ama hicbir hemgire hanimin hasta yakinlariyla konustugunu
duymadim acikcasi, bir sey sordugum zaman doktoruyla goriisiin” (34 y, evli,

yiiksekokul, Sivas).

“Sadece bir saat icerisinde 10 dakika biitiin hasta yakinlariyla doktorlarimiz

goriisiiyorlard1” (34 y, evli, yiiksekokul, Sivas).

Saghk calisanlarinin bazen de empati giicii yiiksek, anlayish ve destekleyici
yaklastiklar1 goriilmektedir. Bireysel yaklasimlar her is grubunda oldugu gibi
saghk sektoriinde de degisebilir. Kisilik ozellikleri, is yogunlugu ve Kkisilerin
karsilikli tutumlar iletisimi etkileyebilmektedir. Saghk calisanlariyla olumlu
iletisim kurdugunu belirten bir hasta yakim goriisiinii su sekilde ifade etmistir:

“Yeterince bilgi veriyor... Sagolsun ondan sonra bana tekrar ikna edene kadar
mesela su soyle olursa boyle olur, iste sunu su su sebepten dolay1 yapiyoruz, bu
boyle olucak, soyle olucak iste moralini bozma, iiziilme aglama dedikleri zaman
ben daha cok rahathyorum. Icim rahathyor veya gidiyo anneme bakiyo, geliyo.
Annemin hakkinda bana bilgi veriyor. Bunlar cok giizeller, cok iyi olaylar” (45 vy,

evli, lise terk, Kars).
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Farkh bakis acilar1 da hasta yakinlariin goriistinii degistirebilmektedir. Hastas1
apar topar yogun bakima alinan hasta yaki kardesiyle ilgilenemeyeceklerini

diisiindiigii i¢in bilgi vermemelerini gayet normal karsiladigi anlasilmaktadir.

“Yani tabii ki o an kimse bana bilgi veremedi ama ben bundan dolay1 hi¢ kimseyi
suclamiyorum. Yapmalar1 da gereken sey clinkii bana bilgi vermeleri halinde
kardesime yapacaklar1 mii eee miidahelede ge¢ kalicaklar diye. Yani o anda zaten
sey yapmadim hani niye vermediler falan diye diisiinmedim” (58 y, evli, lise,

Adapazar).

Bazi durumlarda hasta yakinlarina verilen bilgilerin de endise yarattig
goriilmektedir. Ornegin, genel olarak hastalarin trakeostomi acilarak taburcu
edildigi ve evde trakeostomisi olan hastalara bakilmasinin da oldukca giic
oldugunu diistinen hasta yakini:

“Hastaniz iyi, Nazmi amca bugiin daha iyiye gidiyo, mamasin yiyo, iyiye gidiyo,
bi hafta sonra sordugumuzda mesela, hastaniz geriye doniis yapty, iyiye gitmiyor,
hazirlikli olun, ben sizi uyariyim yani, her an i¢in hazirlikli olun. Bogazim1 da
delebiliriz. Biz de dedik delmeyin bogazini. Ne yasarsa, bogazin1 delip eve

gonderiyolar” (48 y, evli, ilkgretim, Erzincan) seklinde ifade etmistir.

Saglik calisanlarmin bilgilendirme esnasinda kullandiklar1 bazi kaliplagsmis
kelimeler -hastanizin durumu aym gibi- hasta yakinlar1 tarafindan farkh

algilanabildigi anlagilmaktadir.

“Hep boyle ayni seyler. Durumu ayni, iste tedavisinin yapildigini, durumunun
aym gittigini soOyliiyorlardi. Hani orda sey yapmiyorlardi hani. Uyandi mj,
konustu mu, hani 1 veya seyy o lizerinden sarkan seylerden kurtuldu mu? Hani
biz oyle diistiniiyoruz. O iizerindeki seylerden cikarilirsa biraz daha iyi olmustur

demektir” (36 y, evli, lise, Igdir).
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Tibbi Tabir Kullanim

Hasta yakinlarma bilgi verme esnasinda onlarin anlayabilecegi dili kullanmanin
onemli oldugu goriilmektedir. Ustelik tibbi tabir kullanimmim yarattign sorunlar

yiiksek egitim diizeyindeki insanlar icinde s6z konusu olabilmektedir.

“Veya cok kisa boyle tibbi tabirlerle agiklama yapiyor biz bu sefer ariyoruz kendi
doktorumuzu birsey hadriloko dedi bu nedir diyoruz. O anlamiyor. O yogun
bakimi ariyor filan yani boyle biraz bir iletisim sikintisi oluyor bazen” (56 y, evli,

y.lisans, Istanbul).

“Mesela tibbi terimler kullaniyolar bazen ama ben onun ne oldugunu
anlamiyorum. Ben bu sefer annemin yaninda da sormak istemiyorum yani
hastanin yaninda da sormak istemiyorum. Ciinkii kotii bisey diycek, hastamin
moralini bozcak diye. Bu sefer o burdayken ben disar1 c¢ikip kapmin oniinde
beklemek zorunda kaliyorum... Ama mesela bi aciklama yapilsa veya
anlayabilecegi bir dilden anlatilsa. Batin cekilcek dedi, batinda su islemler
yapilcak gecen bize denildi. Onlar ne dedim. Mesela o bana Italyan sey latincesini

soylemis” (45 y, evli, lise terk, Kars).

Hasta hakkinda bilgi verilirken olabildigince basit ve anlasilir kelimeler secilmesi
gerekmektedir. Saglik calisanlar1 profesyonel hayatlarinda siirekli tibbi tabirlerle
konugmalar1 beklendik bir durumdur. Ancak bilgilendirme esnasinda yanlig
anlasilmak veya hic anlasilmamak gibi durumlara neden olmamak icin tibbi tabir

kullanilmamasina dikkat edilmelidir.
Yogun Bakimdaki Hastasin1 Yeterince Gorebiliyorlar mi1?

Yogun bakim iinitelerinde genel olarak kisith olsa da ziyaretgilere izin

verilmektedir. Ancak bunun hasta yakinlari i¢in yeterli olmadig1 anlasilmaktadir.

“Siire yeterli mi degil bence, ciinkii bir kisi goriiyor digerleri goremiyor, bir

insanin bir tane sevdigi yoktur, 10 tane, 20 tane, 50 tane sevdigi vardir. Herkes
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gormek istiyor Oyle bir sey ki bu sefer arada catisma oluyor...” (34 y, evli,

yiiksekokul, Sivas).

Ancak farkl sekilde diisiinen hasta yakinlarinin da oldugu goriilmektedir.

“...bence hic iceriye hasta alinmayacak, doktorlar ¢ikacak hasta yakinina diyecek
ki, iste senin hastan, bu, bu, bu, boyle, soyle, ben simdi oraya gidip te napiyom,
gidiyom hastanin basinda dikiliyom, konusmuyor etmiyor, normal bi kogus degil,
yogun bakim, basinda dikil dikil ¢ik, dikil dikil ¢ik. Sabah dikil, aksam dikil, bi
sabah mikrobu sokuyoz iceri, bi aksam mikrobu sokuyoz iceri, bence yogun
bakima, bu sesimi duyurmak istiyom, yogun bakimlara goriis¢ii almasinlar, bu

sesimi biitiin Tiirkiye duysun” (48 y, evli, ilk6gretim, Erzincan).

Hastasin1 Yogun Bakimda Gormenin Yarattigi Duygular

Yogun bakimda kullanilan teknolojik cihazlar ve alarmlarin hasta yakinlarimin
olumsuz duygularin arttirdig: anlasilmaktadir.

“Yogun bakim ortami, yani iceri girince ben mesela aletleri falan biliyorum az ¢cok
ama bi saglik¢1 goziiyle degil de normal bir sey goziiyle bakinca odaya giriyosun 5-
6 tane hasta yani hepsi bilincleri kapal bir sekilde ve hepsinin basinda kocaman
kocaman aletler ve agizlar1 bagh. Nefes alabiliyolar ama diyosun hayirdir ne

oluyo. Ne yapiliyo yani bu aletler nedir” (34 y, evli, yiiksekokul, Sivas).

Yogun Bakim Disinda Beklerken Yasanilan Duygular

Yogun bakim disinda yakinlarimi beklerken genel olarak caresizlik yasadiklar
anlasilmaktadir.

“Tabii ¢ok caresizlik hissettiriyor. Hicbir sey yapamiyor insan” (56 y, evli, y.lisans,
Istanbul).

“Yani diyorsun ki hani caresi olsa malimi, miilkiimii neyimi varsa satayim... Bir
an once iyilestireyim. Yani diyorum ki anneme yani elimden bir sey gelse yemin
ediyorum seni su hasta yatagindan kaldiricam. Ben kendim gelip yaticam...” (45

y, evli, lise terk, Kars).
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Saghk Calisanlarinin Tutum ve Davranislar

Hasta yakinlariin saglik calisanlarimin tutum ve davraniglariyla ilgili farkhi algi
ve fikirleri oldugu anlagilmaktadir.
“Boyle hani orda empati yetenegi falan hic bir sey yok. Direkt bagiran hasta

yakinina bagiran saglikci... Hani azarlayan saghke var” (36 y, evli, lise, Igdir).

“Valla iyilerdi bize kars1 hani eee hemsireler falan cok iyiydi. iceri girdigimizde

falan yardimei oldular...”(58 y, evli, lise, Adapazari).

Saghk Calisanlariyla iletisimde Yasanilanlar

Hasta yakinlar1 farkli sosyo-kiiltiirel diizeye sahip olmalarina ve farkh
hastanelerde bulunmalarimna ragmen benzer iletisim diyaloglar1 paylasmig
olmalarinin ilgi ¢ekici oldugu diistintilmektedir.

“Bazilar1 hakikaten kisith iletisim kuran insanlar oluyor. Boyle cok soguk insanlar
oluyor. O insanlarla karsilasinca insan lanet ediyor, hastaneye gidesi gelmiyor”

(56 v, evli, y.lisans, Istanbul).

“Bir sey sordugunda seni tersliyorsa, biz daha da mesela miimkiin oldugunca ona
bir sey sormamaya calisiyoruz. Bir bagka hemsireyi bulmaya calisiyoruz, ondan
bilgi almaya calisiyoruz. Yani biraz anlayis. Karsilikh gerci her sey. Biz onlara
anlayis gosterince onlarda bize gosterecekler, artik 6yle diyorum. Biraz da alttan

aliyoruz daha dogrusu” (45 vy, evli, lise terk, Kars).

Ancak saglik calisanlarinin iletisimini dogru ve mantikl buldugunu belirten hasta

yakinlari oldugunu da gozardi etmemek gerekir.

“Saghk calhisanlar1 gayet giizel davraniyolar, hic¢ bi yanhsimi gormedim, yani ¢cok

giizel hos davraniyolar, boyle terslemiyolar...”(48 y, evli, ilkogretim, Erzincan).
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Saghk Calisanlarindan Beklentiler

Genel olarak saglik calisanlarindan cok fazla beklentileri olmadig: ifadelerinden
anlasilmaktadir.

“Ne beklenir biliyor musun orada, saglik ¢alisanlarindan hig bir sey beklemezsin,
sadece yakinin1 gormek istersin, ne bekleyebiliriz, yakinini gorebilecek bir ortam
hazirlayabilirler, camli bir ortam hazirlayabilirler, iceri girmeniz disinda onu
gormeniz var ya biiyiik bir sey olur. Saglik calisanlar1 da belli bir seyden sonra ne

yapabilirler ki hi¢ bir sey yapamazlar” (34 y, evli, yiiksekokul, Sivas).

“...Yani onlar1 disarda tedirgin bir bekleyis bekliyoruz disarida hani biz kafamizda
birstiirii soru isaretleri, merakla bekliyoruz ne oldu, iiziintiiliiyiiz, tedirginiz. Hani
bizimle ilgilensinler istiyoruz. Sordugumuz sorulara cevap versinler istiyoruz...”

(36, evli, lise, Igdir).
Hastane Yonetiminden Beklentiler

“...hani bu sedyeyle ciinkii ¢cok boyle hani yardim edecek kimse olmuyor ve
hastalar hani kimisi kilolu olabilir. O sedyenin ayaklar1 katlanmiyor. O boyle hani
insan giiciiyle kaldirilip ambulansin igine hani sedye Oyle tekerlekle konuluyor...”

(58, evli, lise, Adapazari).

“Bir brosiir olsa orda hastane kurallar1 olsa yapilmasi gerekenler yapilmamasi

gerekenler hani bildirilse...” (36 y, evli, lise, Igdir).

“Hasta carsafi kirletiyor, bir sey dokiiliiyor, kan dokiiyor ve serum akiyor. Bir
carsaf veriyor, bugiin sana carsaf verdim diyor. iki giinde, ii¢ giinde bir carsaf

hakki veriyor veya koridoru paspas yaptim gezme...” (45 y, evli, lise terk, Kars).

Hasta yakinlariin talepleri dogal olarak hastalarinin bulundugu ortama gore
yapilmaktadir. Bundan dolay1 hastalar1 ozel hastanede yatmakta olan hasta

yakinlar1 “brosiir” talebinde bulunurken devlet hastanesinde hastalar1 yatmakta
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bulunanlar daha temel ihtiyaclarmin karsilanmasim hastane yoOnetiminden

istemislerdir. Carsaf, calisan sayisinin arttirilmasi gibi.

Goriismecilerin tamami Istanbul il smir icindeki hastanelerin yogun bakim
tinitelerinde hastalar1 olan kisilerdir. Bundan dolay1 gortismecilerin agiklamalar:
aymi il smirlar1 icindeki hastaneler arasindaki farkhliklar1 gozler Oniine

sermektedir.
Sonug

Goriismeler sonucunda farkl beklentilerin temelinde anlayis, hosgorii ve saygi
gorme istegi oldugu anlagilmaktadir. Hasta yakinlarinin saghk calisanlarini
elestirdigi konular olsa da empati kurduklar1 da goriilmektedir. Saghklh
sirdiiriilebilir iletisim icin kurumlara ve saglik calisanlarma onemli gorevler

diistiigii diistiniilmektedir.
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Abstract

Long-chain polyunsaturated fatty acids (LC-PUFAs) play an important role in some
physiological processes in the human body. Their level and composition are highly
dependent on their intake in the diet or on the intake of fatty acid (FA) precursors. The
fatty acid precursors are endogenously elongated and desaturated to physiologically
active LC-PUFAs by the fatty acid desaturases (FADS), encoded by FADS gene cluster.
The single nucleotide polymorphisms (SNPs) in these genes are highly associated with the
concentration of w3- and w6-fatty acids. Beside nutrition, genetic factors also play an
important role in the regulation of LC-PUFAs. Changes in desaturase activity have
potentially large impacts on cellular FA content, which consequently influences numerous
biological processes. A genetic variation in the LC-PUFA biosynthetic pathway, especially
within the FADS gene cluster, determines the levels of circulating and tissue PUFAs and
several biomarkers. In this review, we aimed to provide an nutrigenetic overview to the
human health over single nucleotide polymorphisms in the fatty acid desaturase (FADS)

encoding genes.
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insan Saghgina Niitrigenetik Bir Bakis: Yag Asiti Desatiiraz Enzimleri
(FADS) Kodlayan Genlerde Tek Niikleotid Polimorfizmleri

Oz

Uzun Zincirli Coklu Doymamis Yag Asitleri (UZ-CDYA) insan viicudunda gerceklesen
fizyolojik siireclerde son derece onemli roller oynayan maddelerdir. Bu maddelerin
seviyeleri ve kompozisyonu diyet yoluyla direkt tayin edilecegi gibi, vyag asiti
prekiirsorlerinin yine diyet yoluyla alim ile belirlenebilmektedir. Yag asiti prekiirsorleri
endojen olarak yag asiti desatiiraz enzimleri tarafindan uzatilarak ve desatiire edilerek
fizyolojik aktif UZ-CDYA’lerine doniistiiriiliirler. Yag asit desatiiraz enzimleri FADS
genleri tarafindan kodlanirlar. Bu gen kiimesinde tek niikleotid polimorfizmlerin (SNP)
w3- ve w6-yag asitleri seviyeleri ile yakindan iligkisi bulunmaktadir. Beslenme olgusu
yaninda, genetik faktérler de UZ-CDYA regulasyonunu etkilemektedir. Desatiiraz enzim
aktivitelerindeki degisimlerin selliiler seviyede yag asiti oranlarini ciddi sekilde etkileme
potansiyelleri bulunmaktadir. Selliiler seviyede gerceklesen yag asiti degisimleri biyolojik
stirecleri de etkilemektedir. Bu derlemede yag asiti desatiiraz enzimleri kodlayan FADS
genlerinde tek niikleotid polimorfizmler iizerinden ve insan saghgna niitrigenetik bir
bakis verilmesi amaglanmistir.

Anahtar Sozciikler: Desatiiraz, FADS geni, yag asiti, saglik, niitrigenetik

Introduction

Diets and dietary patterns provide better insight into relationships between
nutrition and health and disease'. The composition of fatty acids in a diet is
important because they are critical nutrients to regulate human health, and

associated with obesity, cardiovascular, cognitive, cancer and else2.

The diets rich in w-3 polyunsaturated fatty acids (w3-PUFAs) (alpha-linolenic
acid, eicosapentaenoic acid, docosahexaenoic acid, and their corresponding
metabolites) are associated with decreased incidence of diet-related diseases. In
contrast to the beneficial effects of the w3-PUFAs, the w6-PUFAs (linoleic acid,
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arachidonic acid, and their corresponding metabolites) promote inflammations.
Within the past three decades, the intake of w-6 PUFAs increased and w-3 PUFAs

decreased, resulting in a ratio even upto 20:1 today in the western diets?.

The ®w3-PUFAs can be obtained directly from the diet, or synthesized
endogenously from alpha-linolenic acid (ALA) by A-5 and A-6 desaturases
(FADS). These enzymes play a critical role in the conversion pathway of long
chain PUFAs, and could have implications for chronic disease risk, especially in
the context of a long-chain PUFA deficient diet. Several studies linked
polymorphisms in the FADS gene cluster to PUFA concentrations in serum
phospholipids and erythrocyte cell membranes in several populations, including

Caucasians, East Asians, and African Americanss.

The FADS are encoded by FADS1 and FADS2 genes respectively®. These genes are
located on chromosome 11 (11q12.2-q13.1), highly polymorphic with 4391

variants, predominately single nucleotide polymorphisms (SNP)78.

The FADS genes are closely related to different human physiological conditions.
Genetic polymorphisms within FADS can limit LC-PUFA product accumulation
at any step of the biosynthetic pathway9°.

In this review, we aimed to provide an nutrigenetic overview to the human health
over single nucleotide polymorphisms in the fatty acid desaturase (FADS)

encoding genes.

Fatty Acid Desaturase (FADS) Encoding Genes in PUFA Regulation

The FADS1 and FADS2 genes code for fatty acid desaturases, which are enzymes
responsible for the introduction of cis double bonds at the A-5 and A-6 positions
in PUFAs, respectively. These enzymes have important roles in fatty acid (FA)
biosynthesis by converting the essential dietary FAs, a-linolenic acid (ALA;18:3n-
3) and linoleic acid (LA;18:2n-6), into their corresponding long-chain

counterparts, eicosapentaenoic acid (EPA;20:5n-3), docosahexaenoic acid

51
I. H. TEKINER, N. SENGUL, B. N. VARLI, E. KESTIR, L. M.TAPEH, S. KAYA



IGUSABDER, 1 (2017): 49-58.

(DHA;22:6n-3), and arachidonic acid (AA;20:4n-6). Changes in desaturase
activity alter cellular FA content, which consequently influences numerous
biological processes including membrane transport, ion channel modulation,

eicosanoid signaling, and gene expression.

Genetic Make-Up of Each Individual and Nutrigenetics

Nutrigenetics refers to the role of DNA sequence variation in the responses to
nutrients'2. Technological advances have made it possible to investigate not only
specific genes but also to explore in unbiased designs the whole genome-wide

complement of DNA sequence variants or transcriptome?s.

The genetic make-up of each individual should be taken into consideration41s.
The consequences of such genetic variation can be either little change or very
large changes in serum lipids and lipoproteins in response to diet, depending on
an individual’s genetic make-up'¢. Throughout human history, diet has affected
the expression of genes®. There is an increasing demand for knowledge on
genetic variation in nutrition (nutrigenetics)?. Thus, understanding nutrigenetics
of dietary fatty acids is key to understanding the etiology, as well as prevention, of

critically important diseasess.

Single Nucleotide Polymorphisms (SNPs) in FADS Encoding Genes

The endogenous synthesis of LC-PUFAs occurs mainly in the liver in humans, via
a common series of desaturation and elongation reactions. The efficiency of the
pathway is inherently low in humans. Therefore any changes in bioconversion

efficiency have potentially large impacts on LC-PUFA status®.

Recently, polymorphisms of the human A-5 fatty acid desaturase-1 (FADS1) and
A-6 fatty acid desaturase-2 (FADS2) genes have been described as being
associated with the level of several long-chain (LC) w3 and w6 PUFAs in serum

phospholipids8-19.
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Population-related genetic variation in the LC-PUFA biosynthetic pathway,
especially within the FADS gene cluster determines the levels of circulating and
tissue PUFAs and several biomarkers. Elevated TGs are highly -clinically
significant CVD risk factors=c. Strong associations between variants in the human
genes FADS1/FADS2 and blood levels of PUFAs and LC-PUFAs have been
reported=2t.

Strong associations between variants in the human genes FADS1/FADS2 and
blood levels of PUFAs and LC-PUFAs have been reported. Subjects carrying the
minor alleles of several SNPs had a lower prevalence of allergic rhinitis and atopic
eczema. Therefore, blood levels of PUFAs and LC-PUFAs are influenced not only

by diet, but to a large extent also by genetic variants common in a population2'.

FADS SNPs also modulate the risk for allergic disorders and eczema, the effect of
breastfeeding n later cognitive development, and LC-PUFA levels in children and
in human milk22. The association of polymorphisms in FADS genes with PUFAs
in serum phospholipids, lipid peroxides, and coronary artery disease (CAD)?s.

Genetic Association Studies, FADS Polymorphisms and FA

Concentrations

Genetic variation in the FADS gene cluster can alter desaturase activity in two
populations of young Canadian adults descent (Caucasian and Asian)24. Dietary
intake levels of different PUFAs modify the associated effect of genetic variation
in FADS on LDL and HDL?5. A Mediterranean diet indicated that FADS genotype
could modify the effects of changes in dietary fat intakes on arachidonic acid
concentrations in the colon2¢. FADS gene polymorphisms are likely to influence
plasma fatty acid concentrations and desaturase activities in coronary artery
disease patients in a Chinese Han population?’. At present, the associations of the
SNPs in the FADS1/FADS2 gene cluster with serum lipid levels and risk of
cardiovascular disease have been more reported in the European populations,
relatively little is known about such association in the Chinese populations,

especially in Chinese south population2. SNPs in FADS gene increase the risk of

53
I. H. TEKINER, N. SENGUL, B. N. VARLI, E. KESTIR, L. M.TAPEH, S. KAYA



IGUSABDER, 1 (2017): 49-58.

CAD in diabetic patients2. A high prevalence of SNPs that are associated with
slow PUFA conversion has been described in Hispanic populations3°. FADS2
genotype influences whole-body resting fat oxidation in young adult men. genetic
variation in FADS2 is not only associated with the activity of the desaturation-
elongation pathway, but also whole-body fat oxidation3. FADS genes are
associated with Dyslipidemia in polycystic ovary syndromes2. The polymorphism
in FADS1/2 genes associates with fatty acid metabolism and adipose tissue
inflammation, leading to an interaction between weight loss and FADS1/2 genes

in the regulation of adipose tissue inflammationss.

Conclusion

The composition of fatty acids in a diet is important because genetic variation in
nutrition (nutrigenetics) significantly responses to nutrients, which are
responsible for regulating the human health. Nutrigenetics of dietary fatty acids
is, therefore, key to preventing critically important disease such as obesity,
cardiovascular, cognitive, cancer and else. Those having genetic variations in
their fatty acid desaturase (FADS) encoding genes should absolutely intake diets
rich in w3-PUFAs (alpha-linolenic acid, eicosapentaenoic acid, docosahexaenoic
acid, and their corresponding metabolites) associated with decreased incidence of

diet-related diseases.
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Vitamin D in a Nutshell

Basak Gokce COL*, Eda Merve KURTULUS™,
Fuzail Mohammed MAJOO™*

Abstract

This review comprises the synthesis, function, measurement and also the
recommendations of Vitamin D and its derivates. In light of the evidence provided by
clinical trials, deficient vitamin D levels were found to be correlated with higher
incidences of rickets, skeletal disorders, diabetes, obesity, cardio vascular disorders,
asthma, depression, schizophrenia and immune disorders. Vitamin D supplementation
which is available at low cost and with a wide therapeutic window, should be
implemented to the population and should be monitored only in patients with a high risk
of kidney and liver diseases, hyperparathyroidism, sarcoidosis, tuberculosis and
histoplasmosis.

Keywords: Vitamin D function, Vitamin D deficiency, Vitamin D sources
Kisaca D Vitamini
Oz

Bu derleme D Vitamini ve tiirevlerinin sentezi, fonksiyonu, 6l¢timii ve énerilen D vitamin
kullanim dozlarmi incelemektedir. Klinik deney bulgularinin 15181 altinda D vitamin
eksikligi rasitizm, kas-kemik bozukluklari, diyabet, obezite, kardiyo vaskiiler bozukluklar,
astim, depreseyon, sizofreni ve bagisiklik sistemi bozukluklar ile alakali bulunmustur. D

vitamini takviyeleri diisiik maliyetli olup odukca genis bir terapotik alan etkinligine sahip
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oldugundan toplumca kullamémmi oOzendirilmelidir. D vitamini kullanimina bagh
gelisebilecek toksitite ve yan etkilerin oniine gecilmesi igin doz takibinin karaciger ve
bobrek hastaliklar1 acgismndan riskli gruplarda ve hiperparatiroidizm, sarkoidoz,
tiiberkiiloz ve histoplazmoliz durumlarinda yapilmasi etkili ve yeterlidir.

Anahtar Sozciikler: D Vitamini iglevi, D Vitamini eksikligi, D Vitamini kaynaklar

Introduction

Types of Vitamin D and Their Synthesis

The fat-soluble vitamin D can be categorized into 5 subclasses (D,-Ds) due to its
structural types and sources. Though the active form found in the human body is
Ds, vitamin D is generally used to describe both D; and D. in the literature.
Vitamin Ds, also known as sitocalciferol, derived from 7-dehydrositosterol, is the
least toxic form of artificially produced form of D;. On the other hand, D,, also
known as 22, 23-hydroergocalciferol with a methyl group in the side chain is
originated from mushrooms. Vitamin D., also known as ergocalciferol, is a
secosteroid form of cholesterol produced by algae, yeasts, plants, fungus and
invertebrates. Vitamin D, differs from D5 not only by the nutritional sources, but
also by its structural properties as D, which has a double bond between C,. and
C,; and a methyl group at C,, in the side chain'. D, also has a closed formula of
C,sH4,0. On the other hand Vitamin D;, which is also known as
cholecalciferol, has a closed formula of C,H,0. Vitamin Ds is derived from
animal based sources such as cod liver oil, fish oil, fish roe, beef and dairy
products?. Aside from its nutritional diversity, D; has dermal synthesis from 7-
dehydrocholesterol which is a derivate of cholesterol. Exposure to sunlight at the
290—315 nm UVB range, results in the high-energy photons to be absorbed in the
conjugated 6,7-diene in the B-ring of ergosterol and 7-dehydrocholesterol,
resulting in the ring being opened at Cy and C,, with the formation of pre vitamin
Ds. From the site of synthesis in the epidermis, pre vitamin D diffuses through
the blood with 85% of it carried to the liver by a specific transport protein, called
vitamin D binding protein (DPB)4. The remaining 15% of the vitamin D is carried

by albumin. Even though the mass content of vitamin D shows high affinity to
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albumin, polyunsaturated fatty acid content of albumin can decrease this
attractions. It was also shown that differences between D; and D. in their side
chains, affect their affinities in DBP binding in favor of D5;. Thus D, shows a faster
clearance from circulation, and a limited conversion, whereas the side chains
feature an increased stability, thus altering catabolism and clearance to Ds°. In
this stage, D, and D5 are considered to be prohormones with no activity other
than pre-vitamins. Their active forms require a 3 step enzymatic reaction® that
initiates in liver. The 25-hydroxylase enzyme, which is found in both microsomal
and mitochondrial fractions, sorely CYP27A1, is a mitochondrial enzyme, which

only functions in the hydroxylation of Ds.

CYP2R1, identified in the microsomal fraction, carries out hydroxylation and
produces 25-hydroxylates of both D, and Ds!'. Prohormones of 25(0OH)D; and
25(OH)D., are transported from the liver to the kidneys via circulation mainly by
D vitamin Binding Protein (DBP), also known as group specific component (GC),
a hepatocytes originated protein’ and by other lipophilic proteins such as specific
globulins (ex: albumin). Even though these steroid hormones can diffuse through
the cellular membrane of kidneys, receptor mediated endocytosis protein called
megalin facilities the uptaking process by reabsorbing the vitamin and its ligand
from the proximal tubules surface to luminal sites®9. In the mitochondria of the
epithelial cells found in proximal tubules of the liver; by the reactions of 1a-
hydroxylation or 24-hydroxylation of cytochrome P450 mixed-function oxidase
enzymes, either the active form, 1,25 dehydroxycholecalciferol or relatively

inactive form of the vitamin as 24, 25 dehydroxyvitamin are generated?.

Seasonal Changes Effects on Vitamin D Synthesis

As our knowledge of vitamin D synthesis increases, the aspects for regulating
vitamin D levels vary. One method for increasing vitamin D is through sun
exposure. Studies show that inadequate exposure to the sun and Vitamin D
intake, can cause vitamin D insufficiency, while the conversion of 7-
dehydrocholesterol to previtamin D; is limited to 15% in the skin. In an

Australian study, it has been showed that only 3.9% of the difference in vitamin
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levels depend on the lattitute©. Not only the 290 to 315 nm length of the UVB, but
also the zenith angel (The angle formed between the sun's rays and the horizontal
surface) of the sun affect the rate of synthesis. Generally, in higher latitudes then
33° and shorter distances from the equator, less UVB reaches the cutaneous
naked skin, leading to less Vitamin D synthesis. While there is no absorption for
all kinds of UVB radiation through glass, it should be kept in mind that as long as
UVB has no direct contact with bare and naked skin, vitamin D; will not be
produced!. Studies in the North (34 degrees N and 18 degrees N) populations,
display that vitamin D synthesis occurs during 6 months of the year, from
November through February>. In Turkey, with 39°N Latitude and 35°E
Longitude, research show that Vitamin D synthesis is only possible during April
to November. This eight-month long illumination cannot prevent Vitamin D
insufficiency. Throughout the year 59% of the population is shown to have
insufficiency with a level of 13.9/1 in general and 19.7 p/1 in the summer season.

The rate reaches to 94% during the winter period4.

Measurements of Vitamin D Levels

Measurements of 25(0OH) D levels are essential for clinically evaluating the
disorders related to bone diseases and the health status of patients. In the early
70s, an assay measuring both the 25(OH)D. and 25(OH)D; through competitive
binding of DBP was introduced by another assay technique; sialic acid
chromatography®. In late 70s, High Performance Liquid Chromatography assays
(HPLC) using UV absorption assay was developed. Because eliminating the
interfering lipid molecules and D vitamin derived metabolites required advanced
technology, search for alternative methods continue. Even though RIA (Diasorin)
which requires no pre-analytic elimination has been in use since the late 80s,
HPLC assays are considered to be the gold standard. Liquid Chromatography
combined with Mass spectrometry (LC-MS/MS) are also being used in reference
laboratories with a trend revealing a switch in favor of LC-MS®*. In a study
comparing the standard deviations of the techniques of Immunoassays DiaSorin
Liaison, IDS ISYS, Abbott Architect and the Siemens ADVIA Centaur suggest that

both methods show accordance?’.
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In order to compare and validate the levels of Vitamin D, and D5 pre analytical
studies are also carried for sampling types, amounts, centrifugation and storage
conditions. The results showed that the stability of Vitamin D was unchanged up
to 4 hours at room temperature or 24 hours at 2-8° C. At lower temperatures,
Vitamin D was unchanged or slightly unchanged (up to a 10% decrease in the

level) being stored at -20° C for 24 hours, 7 days or at -80°C for 3 months?819,

Sources of Vitamin D

Even though the synthesis of Vitamin D is common in animals and plants, the
sufficient amount contained in daily food types are limited. The main animal
sources of vitamin D can be listed as; fatty fish (salmon, tuna, sardines, mackeral)
and fish liver oil. In the study of Mattila et al. even though the highest content of
D; was found in liver of beef meat, the content was not greater than 0.0-9.0
ug/kg2°. Following meat, dairy products such as eggs and offal can also be
included, even though their content is not as high as seafood'. The level of
Vitamin D can be elevated by exposure to UV light in plants and fungi as well.
Some plants and fungi (eg. mushrooms) may include Vitamin D. naturally.
Foods fortified with Vitamin D5 such as dairy products, have been in use in
several countries. Vitamin D supplemented foods are added voluntary in USA and
United Arab Emirates or by law in Canada2. When compared, nearly all milk
consumed in the USA is fortified with 100IU of vitamin D per cup, whereas the
fortification amount of milk in Canada is limited to 35-40 1U/100 mlL.
Margarine, cheese, yogurt, crema, orange juice and cereals are other samples of

fortified products.

Functions and Importance of Vitamin D

Calciferol, the other name of the active 1,25 dehydroxycholecalciferol
prohormone, through electro-chemical gradient regulated channels and by
upregulating the expression of calcium binding proteins in the brush membrane

borders of intestine, plays a role in calcium uptake. In a similar manner,
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phosphorus absorption in the ileum is regulated. Vitamin D receptors, by
upregulating the expression of receptor activator of nuclear factor kB ligand,
(RANKL) controls the turnover rate of osteoclasts’s. In the kidneys, vitamin D
prevents calcium loss while in bones, up regulates calcium resorption. In the
parathyroid glands, vitamin D inhibits parathyroid hormone synthesis and
release, which plays a role in the preventation of rickets and osteomalcia'.
Epidemiologic evidence suggest that vitamin D and its analogs suppresses tumor
development especially in the colon and breasts. Vitamin D receptors can be
found in the tissues of organs such as the brain, prostate, and muscle 2!, A lack of
Vitamin D is found to correlate with cardiovascular, immune diseases,

schizophrenia, obesity and diabetes22.

Vitamin D Deficiency, Prevention and Treatment

Globally, Vitamin D deficiency is currently implicated as an epidemic in both
adults and pediatrics23. According to surveys in the USA, Canada and European
countries, Vitamin D deficiency occurs at a rate of 30 to 50% 24. In England, one
study has shown over 50% of the population has Vitamin D deficiency, of which
16% has insufficient levels. In another study in Ankara, Turkey, Vitamin D
deficiency was observed in 51.8% of the population of which 20.7% were found to
be insufficient25 . The two main causes of Vitamin D deficiency are due both to a
lack of sun exposure, and inadequate intake of foods containing vitamin D.
Fortified foods with vitamin D and supplements play an important role in the

prevention and treatment of Vitamin D deficiency/insufficiency.

Many studies have been carried out to show Vitamin D insufficiency/ deficiency
based on the metabolism of calcium and its interactions with serum parathyroid
hormone (PTH) and 25 (OH) D levels. Based on the Endocrine Society Clinical
Practice Guideline; vitamin D deficiency is determined as serum 25 (OH) D level
of <20 ng/ml, and insufficiency to be between 21 and 29 ng/ml. Sufficient levels
of 25 (OH) Dis >30 ng/ml?2s.
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Daily Recommendation

The The daily vitamin D intake recommendations according to the Institute of
Medicine (IOM) to prevent vitamin D deficiency are as follows: birth to 12
months, 400 IU. 1-70 years 600IU/day and 800 1U/day for age 70 and over 23.
However, recommendations from IOM are not sufficient for the Endocrine
Society to evaluate serum 25(OH) D level greater than 30 ng/ml. The Endocrine
Society Practice guideline recommends the following levels of daily intake for D
vitamin supplementation: for the first year in infants 400-1000 IU (up to 2000
IU). Between ages 1-18, 600-1000 IU per day (up to 4000 IU). Over 18 years old,
1500-2000 IU (up to 10,000 IU). In obese individuals, those with malabsorption
syndrome, individuals using glucocorticoid or antiepileptic drugs, higher Vitamin
D doses may be required. In obese patients, patients with malabsorption
syndrome and patients who use medications that affect vitamin D metabolism,
high dose vitamin D treatment with at least 6000-10,000 IU / day and

maintenance treatment at 3000-6000 IU / day is recommended.

The strategy of administering doses of 50,000 IU D twice monthly could prevent
vitamin D deficiency/insufficiency without any toxic effect and recurrences, for

up to 6 years.

A recently published study showed that 50,000 IU Vitamin D intake every two
weeks or equivalent 3000 IU / day intake in adults, sustain blood levels of 25
(OH) D between 40 and 60 ng / mL without any toxicity 2627, In Turkey, the
prevelance of nutritional rickets is found at a rate of 1.7%-19% in children, with
vitamin Dj insufficiancy and as 80.2% in fertile woman. Under the preventation
program, the Turkish Ministery of Health has been providing 4001U/daily dose

of Vitamin D distrubition to infants from birth to 12 months?28.
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Result

Vitamin D applications are low cost and effective therapeutic agents that will be
used in the preventation of rickets, obesity and in cardiovascular diseases. To
avoid any possible toxicity and side effects that may occur due to the use of
vitamin D supplements, it is more effective to perform dose follow-up test only in
risky groups in terms of liver and kidney diseases patients of

hyperparathyroidism, sarcoidosis, tuberculosis and histoplasmolysis.
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MAKALE YAZIM KURALLARI

Yilda ii¢c say1 olarak yayimlanan Istanbul Gelisim Universitesi Saghk
Bilimleri Dergisi’nde (Kisaltilmis adi: IGUSABDER) saghk bilimleri ile ilgili
(Beslenme ve Diyetetik, Cocuk Gelisimi, Fizyoterapi ve Rehabilitasyon, Ergoterapi,
Hemsirelik, Odyoloji, Saglik Yonetimi, Sosyal Hizmet, Klinik, Paraklinik, Biyolojik
ve Temel Bilimler vb.) 6zgiin arastirma, olgu sunumu ve derleme tiiriinde yazilar
yaymmlanir. Dergide yayimlanmak iizere gonderilen makaleler Tiirkce veya Ingilizce
dilinde yazilmis olmalidir.

Dergide yayimlanmas: istenen yazilar, sayfa kenar bosluklar1 2,5 cm. olacak sekilde
iki tarafa yash A4 kagidi boyutunda, Times New Roman yaz tipinde, 12 punto ve
1,5 satir aralikli hazirlanmalidir. Sekil ve tablo gibi gorsel oOgeler, gerekli
agiklamalan ile birlikte ve makalenin yazildig1 dilde metin icindeki uygun yere
yerlestirilmelidir. Tablo, sekil ve grafiklerin baglklar {ist kistmda bulunmali, sola
dayali yazilmalidir. Kullanilan kisaltmalar yaz igerisinde ilk gectikleri yerde agik
olarak yazilmali, parantez icerisinde kisaltmalar1 belirtilmeli ve 6zel kisaltmalar
yapilmamalidir. Ana baghgin sadece ilk harfleri biiyiik, koyu ve ortalanmis sekilde;
alt baghklar ise ilk harfleri biiyiik, koyu ve sola dayali sekilde yazilmalidir. Paragraf
basi girintisi kullanilmamalidir.

Makale ve eklerinin dergiye gonderilme islemi, http://igusabder.gelisim.edu.tr
veya http://dergipark.gov.tr/igusabder adreslerindeki Dergipark ¢evrimici makale
gonderme sistemi kullanilarak yapilmahdir. Oncelikle, tiim yazarlarca imzalanmis
“Etik Sorumluluk-Cikar Catismasi Bildirimi ve Telif Haklar1 Devir
Formu” sisteme yiliklenmelidir. Makalenin kabul edilmemesi durumunda ilgili
form gecersiz olacaktir.

Yazar/Yazarlar yayimlamak istedikleri makale ile ilgili olarak gerekli olan Etik
Kurul Onay1 aldiklar1 kurumu ve onay numarasini Gere¢ ve Yontem boliimiinde
belirtmelidirler. Yaymn Kurulu, gerekli gordiigii takdirde Etik Kurul Onay Belgesini
ayrica isteyebilir.

Tiim makaleler icin Tiirkce ve Ingilizce Ozler; 400 kelimeyi gecmeyecek sekilde ve
en az 3 anahtar sozciik ile yazilmalidir. Anahtar sézciiklerin yazimi; sadece ilk
anahtar sozciigiin ilk harfi biiyiik diger anahtar sozciikler kiiciik harfli aralarina
virgiil konularak yazilmahdir.

Makale Tiurleri:

. 0ZGUN ARASTIRMA MAKALESI; yeterli bilimsel inceleme, gozlem ve

deneylere dayanarak bir sonuca ulasan 6zgiin caligmalardir. Makaleler Tiirkge
baslik, Tiirkce Oz ve anahtar sozciikler, Iingilizce baslik, Oz ve Anahtar sozciikler,
Giris, Gerec¢ ve Yontem, Bulgular, Tartisma ve Sonuc ile Kaynaklar boliimlerinden
olugsmali ve toplam (metin, tablo, sekil vb. dahil) istisnai durumlar disinda 12
sayfay1 gecmemelidir. Kaynak i¢in say1 kisitlamasi yoktur.

Oz; Amac, Yontem, Bulgular, Sonu¢ bashklarmm kapsayacak sekilde ve asagida
belirtilen ornek dogrultusunda yazilmahdir.



7)

8

9

Oz

Amac: Arastirma, Saglik Bilimleri Yiiksekokulu 6grencilerinin iletisim becerileri
diizeylerini ve iligkili degiskenleri belirlemek amaciyla tanimlayici olarak
yapilmistir.

Yoéntem: Arastirmanin evrenini, istanbul’da bulunan bir &zel iiniversitenin Saghk
Bilimleri Yiiksekokulu’'nda 6grenim goren 1116 6grenci olusturmustur. Arastirmada
orneklem secimine gidilmeksizin calismaya katilmay1 kabul eden 615 0Ogrenci
calisma kapsamma alinmistir. Verilerin toplanmasinda, Bilgi Formu ve iletisim
Becerileri Olcegi kullanilmistir. Veriler SPSS programu ile degerlendirilmistir.
Bulgular: Arastirma bulgularina gore; iletisim becerileri 6lcegi puan ortalamasi
156.1+ 13.5 bulunmustur. Ogrencilerin sosyodemografik ozellikleri ile iletisim
becerileri 6lgegi ve alt boyutlarinin puan ortalamalar iligkisi degerlendirildiginde;
kadinlarda, odyoloji bolimiinde okuyanlarda ve iletisim ile ilgili teorik egitim
alanlarda davranigsal alt boyutu puan ortalamasi daha yiliksek bulunmustur
(p<0.05). Baba egitim diizeyi okuryazar olan 6grencilerin iletisim becerileri 6lcegi
puan ortalamasi daha yiiksek bulunmustur (p<0.05).

Sonug: Arastirma sonucunda iletisim becerileri puan ortalamasi orta diizeyde
oldugu saptanmis olup, iletisim becerilerinin daha da gelistirilebilmesi icin Saglhik
Bilimleri Yiiksekokulunun tiim boliimlerinde iletisim becerileri ile ilgili derslere
daha fazla yer verilmesinin faydalh olacag diistiniilmektedir.

. OLGU SUNUMU; uygulama, klinik veya laboratuvar alanlarinda ender olarak

rastlanan olgularin sunuldugu makalelerdir. Bu yazilar Girig, Olgunun Tanim,
Tartisma ve Sonug¢ ile Kaynaklar boéliimlerinden olusmali ve 6 sayfay
gecmemelidir.

. DERLEME; giincel ve o6nemli bir konuyu, yazarin kendi goriis ve

aragtirmalarindan elde ettigi bulgularla degerlendirdigi 6zgiin yazilardir. Bu yazilar
Giris, Sonuc ve Oneriler ile Kaynaklar béliimlerinden olusmali ve 12 sayfay
gecmemelidir.

Yazarla ilgili kisisel ve kuruma ait bilgiler ana metin dosyasina degil, ¢cevrimici
basvuru sirasinda sistemdeki ilgili yerlere unvan belirtilmeksizin eklenmelidir.
Makale ile ilgili gerek goriilen agiklayici bilgiler (tez, proje, destekleyen kurulus vs.)
makale baghginda dipnot olarak belirtilmelidir.

Kaynaklar Journal of American Medical Association (JAMA Citation Style)
kullanilarak yazilmahidir. Metin iginde atif yapildigi yerde iist simge olarak
numaralandirilmalidir. (Ornegin........... bulunmustur: .)

Kaynak yazimai:

. Dergi ise; yazarlarin soyadlar1 ve adlarinin bas harfleri, makale adi, dergi adi, yil,

sayl numarasl, cilt numarasi, sayfa numarasi siralamasina gore olmali ve asagidaki
ornekte belirtilen karakterler dikkate alinarak yazilmalhdir.

Ornek: Hoover HL, VanWye WR, Judge LW. Periodization and physical therapy:
Bridging the gap between training and rehabilitation. Physical Therapy in Sport.
2016;18(3):1-20.



. Digital Object Identifier (DOI) numarasi bulunan kaynaklarda bu bilgi ilgili kaynak
kiinyesinin sonuna eklenmelidir.

Ornek: Rosenbaum M, Leibel RL. Models of energy homeostasis in response to
maintenance of reduced body weight. Obesity. 2016;24 (8): 1620-1629. Doi:
10.1002/0by.21559

. Kitap ise; yazarlarin soyadlan ile adlarinin bas harfleri, kitap adi, baski sayisi,
yayimlandig1 yer, basimevi, basim yili olarak yazilmalhdir.

Ornek 1: Shils M, Shike M, Olson J, Ross AC. Modern Nutrition in Health and
Disease. 9th ed. Baltimore: Lippincott Williams & Wilkins, 1998.

Ornek 2: Duyan V. Sosyal Hizmet Temelleri Yaklasumlar Miidahale Yontemleri.
1. baski. Ankara: Nar Yaymevi, 2010.

. Editorlii ve ¢ok yazarhi olarak yayimmlanan kitaptan bir bolim kaynak olarak
kullanilmigsa; Boliim yazari/yazarlar1 soyadlar1 ve adlarinin bas harfleri, boliim
adi, editor(ler) soyadlar1 ve ilk adlarimin bag harfi, kitap adi, baski sayisi, basim
yeri, basimevi, basim yili, sayfa numarasi sirasi dikkate alinarak asagidaki
orneklere gore yazilmalidir.

Ornek 1: Stover J. Pregnancy and chronic kidney disease. Byham-Gray L, Stover J,
Wiesen K, eds. A Clinical Guide to Nutrition Care in Kidney Disease. 2nd ed.
Chicago, IL: Academy of Nutrition and Dietetics; 2013, 180 - 182.

Ornek 2: Whyte MP. Hypophosphatasia. Thakker R, Whyte MP, Eisman J,
Igarashi T, eds. Genetics of Bone Biology and Skeletal Disease. 3th ed. San Diego:
Academic Press; 2013, 337—360.

. Online olarak ulasilan kaynaklarda web adresi ve erisim tarihi, kaynak bilgilerinin
sonuna eklenmelidir.

Ornek (Online Dergi): Duchin JS. Can preparedness for biological terrorism
save us from pertussis? Arch Pediatr Adolesc Med. 2004;158(2):106-107.

http://archpedi.ama-assn.org/cgi/content/full/158/2/106 Erisim Tarihi: 1 Haziran

2004.

Ornek (Web Sitesi): International Society for Infectious Diseases. ProMED-mail
website. http://www.promedmail.org Erisim Tarihi: 29 Nisan 2004.

. Kaynak olarak tez kullanilmissa; yazarin soyadi ve adinin ilk harfi, tezin adi, tezin
yapildig1 boliim, iiniversitenin adi, iiniversitenin bulundugu iilke, yaym yil sirasi
dikkate alinarak asagidaki 6rnege gore yazilmalhdir.



10)

11)

12)

13)
14)
15)
16)

Ornek: Madsen C. Badminton specific testing and development of physical on-
court exercise capacity in elite youth badminton players. Department of Nutrition,
Exercise and Sports, University of Copenhagen, Denmark, 2016.

. Kaynak olarak rapor kullanmilmigsa; rapor ismi, yayimlayan kurulus, web adresi,

erisim tarihi siras1 dikkate alinarak asagidaki 6rnege gore yazilmahdir.

Ornek: Compressed mortality file. Centers for Disease Control and Prevention.
http://www.cdc.gov/nchs/data access/cmf.htm Erigim Tarihi: 20 Mart 2014.

. Diger kaynaklar1 listesinde yaziminda bilimsel yayin ilkelerine uyulmaldir.

Kaynaklar listesinde “et al.” ve “ve ark.” gibi kisaltmalar yapilmaz.
Kaynaklar icin say1 kisitlamasi yoktur.

Bakteri, viriis, parazit ve mantar tiir isimleri ve anatomik terimler gibi Latince
ifadeler orijinal sekliyle ve italik karakterle yazilmahdir.

Editorliik, dergiye gonderilen yazilar iizerinde gerekli goriillen kisaltma ve
diizeltmeleri yapabilecegi gibi onerilerini yazar/yazarlara iletebilir. Yazar/Yazarlar,
diizeltilmek iizere yollanan yazilar1 ¢evrimici sistemde belirtilen siirede gerekli
diizeltmeleri yaparak editorliige iade etmelidirler. Editorliikk tarafindan on
incelemesi yapilan ve degerlendirmeye alinmasi uygun goriilen makaleler, ilgili
bilim dalindan en az iki hakeme gonderilir. Gelen raporlar ve danisma kurulundaki
ilgili ~uzmanlarin  degerlendirmesi sonucunda makalenin  yayimlanip
yayimlanmamasina karar verilir.

Yayimlanan makalelerden dolay1 dogabilecek her tiirli  sorumluluk
yazara/yazarlara aittir.

Gonderilen makaleler intihal tarama programi ile de degerlendirilmektedir.
Yazara/yazarlara telif {icreti 6denmez.

Yazara/yazarlara basili dergi iicretsiz olarak gonderilir.

Dergiye yazi gonderimi yapan tiim kisiler bu kurallar1 kabul etmis sayilir.
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ARTICLE WRITING RULES

Istanbul Gelisim University the Journal of Health Sciences (abbreviated
title: IGUSABDER) published three times a year, includes articles on specific
research, case report and review related to Health Sciences (Nutrition and
Dietetics, Child Development, Physical Therapy and Rehabilitation, Ergotherapy,
Nursing, Odiology, Healthcare Management, Social Service, Clinical, Paraclinical,
Biological and Basic Sciences. The articles submitted to be published should be
written in Turkish or English.

The articles submitted for publication should be prepared in the format of Times
New Roman style, font size 12, A4 paper size, 1.5 line spacing and 2.5 cm margins
of all edges. Visual items like figures and tables should be written in the language
the article is written and they should be placed appropriately in the text with the
necessary explanations. The titles of the tables, figures and graphics should be on
the top and left aligned. The abbreviations used in the article should be stated
clearly where it is used for the first time and their abbreviations should be indicated
between parantheses and specific abbreviations should not be used. The first letters
of the main titles should be capital, bold and center aligned. The first letters of the
sub titles should be capital, bold and left aligned. Paragraph indentation should not
be used.

The submission process of the article and its appendices should be carried out
through Dergipark online article submission system at the address of
http://igusabder.gelisim.edu.tr or http://dergipark.gov.tr/igusabder During the
submission, the authors should upload the figures of the manuscript to the online
manuscript submission system. First of all, if the manuscript is accepted for
publication, the copyright transfer agreement form signed by all the authors should
be sent to the editorial office. Ethical Statement and Copyright Transfer Form
should be signed by all authors and should be loaded to the system. In case the
article is not accepted, related form will be invalid.

Authors should indicate the name of institute that approves the necessary Ethical
Commission Report and the serial number of the approval for related article in the
section of Material and Methods. If necessary, editorial board may also request the
official document of the Ethical Commission Report.

For all articles, Turkish and English abstracts should be no more than 400 words
and they should be written with at least 3 keywords. Only the first letter of the first
key word should be capital, the other key words should be written with small letters
with comas between them.

Article Types:

a) Original Research Article; Original (full-length) Articles are original and

proper scientific papers based on sufficient scientific research, observations and
experiments. Articles should consist of title, abstract and keywords in Turkish and
title, abstract and keywords in English as well as Introduction, Material & Methods,
Finding and Discussion, Conclusion and References parts. Also it should not exceed
12 pages except in exceptional circumstances (including text, tables and
illustrations). There is no limit for the number of references.



7)

8)

9)

The abstract should include the aim, method, findings and the conclusion and it
should be written accordingly with the example given below.

Abstract

Aim: The research has been made descriptively in order to determine the levels of
the communication skills and the related variables.

Method: The universe of the research consists of 1116 students at the School of
Health Sciences of a private university. In the research the universe has not been
selected and the universe consists of 615 students that has accepted to join the
research. The information form and communication skills scale has been used to
collect the data. The data has been evaluated with the SPSS programme.

Findings: According to the research findings, the communication skills scale score
avarage is 156.1+ 13.5. When the relationship between the sociodemographic
characteristics and the communication skills scale and the sub dimensions score
avarage is analyzed, in women behavioral sub dimension score avarage is higher at
students that have taken a theoretical education about communication (p<0.05).
The communication skills scale of the students’ whose father’s education levels are
literate is higher (p<0.05)

Conclusion: As a result of the research it has been determined that the
communication skills score average is at medium level and it can be suggested that
more lessons about communication skills should be given at all departments of the
School of Health Sciences.

b) Case Report; These are the articles that describe rare significant findings

c)

encountered in the application, clinic and laboratory of related fields. The reports
should include the sections of Introduction, Case History, Conclusion and
References and they should not exceed 6 pages.

Review; These are original articles that the author reviews a current and
significant subject through the findings that the author obtains from his/her own
point of view and research. The reviews should include the sections of Introduction,
Conclusion and Suggestions and References and they should not exceed 12 pages.
The personal information about author/s and information about institution/s
should be added during the online submission without indicating title of the
author. This information should not be indicated in the main document.

The necessary descriptive information about article (thesis, project, financial
supports etc.) should be explained as footnote in article title.

References should be written by using Journal of American Medical Association
(JAMA Citation Style). If cited in the text, it should be numbered as superscript.
Also, References should be listed with numerical order as they appear in the text
and the reference number should be indicated inside the parentheses at the cited
text place. (For instance............. has been found:.)

Reference;

a) If the reference is a journal, surnames and initial letters of names of the authors,

title of the article, serial number, volume number, page number should be stated
respectively as shown in the examples below.



Example: Hoover HL, VanWye WR, Judge LW. Periodization and physical
therapy: Bridging the gap between training and rehabilitation. Physical Therapy in
Sport. 2016;18(3);1-20.

b) For reference with Digital Object Identifier, DOI number should be added to the

c)

end of reference.

Example: Rosenbaum M, Leibel RL. Models of energy homeostasis in response to
maintenance of reduced body weight. Obesity. 2016;24(8);1620-1629. Doi: 10,
1002/0by.21559

If the reference is a book, it should follow surnames and initial letters of names of
the authors, title of the book, edition number, name of publisher and year of
publication.

Example 1: Shils M, Shike M, Olson J, Ross AC. Modern Nutrition in Health and
Disease. gth ed. Baltimore: Lippincott Williams& Wilkins, 1998.

Example 2: Duyan v. Sosyal Hizmet Temelleri Yaklagimlar1 Miidahale Yontemleri.
1. baski. Ankara: Nar Yayinevi, 2010.

d) If a chapter in book with an editor and several authors is used as reference,

surnames and initial letters of names of the chapter’s authors, name of chapter,
surnames and initial letters of names of the editors, name of book, edition number,
location of publisher, name of publisher, year of publication and page number
should be indicated respectively as shown in the examples below.

Example 1: Stover J. Pregnancy and chronic kidney disease. Byham-Gray L,
Stover J, Wiesen K, eds. A Clinical Guide to Nutrition Care in Kidney Disease. 2nd
ed. Chicago, IL: Academy of Nutrition and Dietetics; 2013, 180- 182.

Example 2: Whyte MP. Hypophosphatasia. Thakker R, Whyte MP, Eisman J,
Igarashi T, eds. Genetics of Bone Biology and Skeletal Disease. 3th ed. San Diego:
Academic Press; 2013, 337- 360.

e) For references which are accessed online, the web address and connection date

should be added at the end of the reference information.

Example (Online Journal): Duchin JS. Can preparedness for biological
terrorism save us from pertussis? Arch Pediatr Adolesc Med. 2004; 158 (2): 106-

107. http://archpedi.amaassn.org/cgi/content/full/158/2/106 Erisim Tarihi: 1

Haziran 2004.

Example (Website): International Society for Infectious Diseases. ProMED-mail
website. http://www.promedmail.org Erisim Tarihi: 29 Nisan 2004.



f) If a thesis is used as reference, surname of the author and first letter of author’s

name, title of thesis, name of the department and university, the country where the
university is, and publication year should be indicated respectively as shown in the
example below:

Example: Madsen C. Badminton specific testing and development of physical on-
court exercise capacity in elite youth badminton players. Department of Nutrition,
Exercise and Sports, University of Copenhagen, Denmark, 2016.

g) If areport is used as reference, name of the report, issuing institution, web address

and date accessed should be indicated respectively as shown in the example below:
Example: Compressed mortality file. Centers for Disease Control and Prevention.
http://www.cdc.gov/nchs/data access/emf.htm Erigim Tarihi: 20 Mart 2014.

h) The generally accepted scientific writing instructions must be complied with the

10)

11)

12)
13)
14)
15)
16)

other references list. Abbreviations such as “et al” and “and friends” should not be
used in the list of end text references.

There is no limit for the number of references.

The Latin expression such as species names of bacterium, virus, parasite and
fungus and anatomical terms must be written in italic character keeping their
original forms.

The editorial board has the right to perform necessary revision and reduction in the
article submitted for publication and to express recommendations to the authors.
The articles sent to authors for correction should be sent back to the editorial office
within a month. Articles which are pre-estimated and deemed suitable for
evaluation are sent to at least two referees specialized in the related field and the
article can be published after the reports and evaluations come from experts on
consultative committee are evaluated and approved.

All responsibilities from published articles merely belong to the authors.

Submitted manuscripts are reviewed by plagiarism screening program.

There is no copyright fee for the authors.

Published journal is sent to the authors for free.

All persons submitting articles to the journal are deemed to have accepted these
rules.



