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YAZARLAR ICIN BILGILER

AMAC VE KAPSAM

“Tiirkiye Diyabet ve Obezite Dergisi” (Tiirk Diyab Obez) Biilent Ecevit
Universitesi Obezite ve Diyabet Uygulama ve Arastirma Merkezi'nin
bilimsel yayim orgamidir. Ilgili alanlardaki ulusal ve uluslararas: tiim
kurum ve kisilere basili ve elektronik olarak ticretsiz ulagmay1 hedefleyen
hakemli bir dergidir. Dergi yilda ii¢ kez olmak iizere Nisan, Agustos,
Aralik aylarinda yayimlanir. Derginin yayim dili Tiirkge ve Ingilizcedir.
Dergi acik erisim saglama politikasini benimsemistir.

Derginin amaci Tiirkiye’de ve yurtdisinda obezite ve diyabet hastaliklart
alaninda yapilan nitelikli aragtirma galigmalarini ulusal ve uluslararas:
bilim ortamina sunarak duyurmak, paylasmak ve siirekli bir egitim
platformu olusturarak bilimsel ve sosyal iletisimin gelismesine katkida
bulunmaktir.

Dergide bu amaglar dogrultusunda 6zgiin arastirmalar, olgu sunumlari,
derlemeler, kisa bilgi makalesi, editore mektup, biyografi yazilari ve makale
bigimine getirilen toplant: bildirileri yayimlanir. Kongre, sempozyum,
elektronik ortamda sunulmus bildiriler veya 6n ¢alismalar, bu durumun
belirtilmesi kosuluyla yayimlanabilir.

Bu dergiye gonderilen yazilar, daha oOnce herhangi bir yerde
yayimlanmamis ve yayimlanmak tizere bagka bir dergiye gonderilmemis
olmasi sarti ile kabul edilir.

Tiimyazilaronceeditorveyardimcieditorler tarafindanondegerlendirmeye
alinuir. Daha sonra degerlendirilmesi igin derginin bilimsel danigma kurulu
tiyelerine gonderilir. Yayimlanmak tizere dergiye iletilen tiim makalelerde
hakem degerlendirmesine bagvurulur. Gerekli durumlarda diizeltmeler
yapilabilir. Yazarlardan bazi sorularin yamitlanmasi ve eksiklerin
tamamlanmas: istenebilir. Dergide yayimlanmasina karar verilen yazilar
sayfa diizenlenmesi siirecine alinir. Bu asamada yazilar tim bilgilerin
dogrulugu igin ayrintili kontrol ve denetimden gegirilir. Yazilar yayim
oncesi son sekline getirilerek yazarlarin kontroliine ve onayina sunulur.

BiLIMSEL SORUMLULUK

Yazilarin tim bilimsel sorumlulugu yazarlara aittir. Gonderilen
makalede belirtilen yazarlarin galiymaya belirli bir oranda katkisinin
olmas: gereklidir. Yazarlarin isim siralamasi ortak verilen bir karar
olmalidir. Yazarlar, yazar siralamasini yayin hakki devir formunda
imzali olarak belirtmek zorundadir. Yazarlarin timtntin ismi, yazinin
baghginin altindaki boliimde yer almahdir. Yazarlik icin yeterli 6lgttleri
karsilamayan ancak calijmaya katkisi olan tiim bireyler “Tesekkiir”
kisminda siralanabilir.

ETiK SORUMLULUK

o Etik kurallara uyulmamasindan dogacak her tiirli sorumluluk
yazar(lar)a aittir.

o “Insan” dgesini iceren tiim ¢aligmalarda Diinya Tip Birligi Helsinki
Deklerasyonu Prensiplerine uygunluk (http://www.wma.net/en/30
publications/10policies/b3/index.html) ilkesi kabul edilir. Dolayisiyla
yayimlanmak tizere gonderilen tiim makalelerde yukarida belirtilen
kurulun etik standartlarina uyuldugu belirtilmelidir. Bu ¢aliymalarda
yazarlarin, makalenin Gere¢ ve Yontemler bolimiinde ¢aliymanin
yukaridaki prensiplere uygun olarak yapildigini, etik kuruldan onay
ve caligmaya katilmig bireylerden/ebeveynlerinden “Bilgilendirilmis
Onam” alindigin: bildirmeleri gereklidir. Yerel veya uluslararas: etik
kurullardan alinan gerekli tiim onay belgeleri de makale ile birlikte
gonderilmelidir.

Tiirk Diyab Obez / Turk ] Diab Obes

o “Hayvan” ogesi ile ilgili yapilan deneysel ¢alismalarda ise yazarlarin,
makalenin Gere¢ ve Yontemler bolimiinde Guide for the Care
and Use of Laboratory Animals (www.nap.edu/catalog/5140.
html) prensipleri dogrultusunda hayvan haklarini koruduklarini ve
¢alismanin yapildigi kurumdaki hayvan deneyleri etik kuruldan onay
aldiklarini bildirmeleri gereklidir.

o Calisma etik kurul onayr alinmasini gerektiriyor ise, alinan onay
belgesi makale ile birlikte dergi yayin kuruluna gonderilmelidir.

o Eger makalede daha 6nce yayimlanmis alint1 yazi, tablo, resim vs.
var ise yazarlar; yaymn hakki sahibi ve yazarlarindan yazili izin almak,
ayrica bunu makalede belirtmek zorundadir.

o Eger makalede dogrudan ya da dolayl ticari baglant veya ¢alisma i¢in
maddi destekte bulunan kurum varsa yazarlar; kaynak sayfasinda,
kullanilan ticari iirtin, ilag, ilag firmast vb. Ile ticari higbir iliskinin
olmadigini ya da varsa nasil bir iliski oldugunu bildirmek zorundadur.

o Editorler ve yayimci, reklam amaciyla dergide yayinlanan ticari
urtinlerin ozellikleri ve agiklamalari konusunda sorumluluk kabul
etmemektedir.

Hastalar ve ¢alismaya katilanlarin gizlilik ve mahremiyeti:

o Ogzellikle hastanin ady, adinin kisaltilmast, hasta protokol numaralart
ve kayit numarasi kullanilmamalidir.

o Hasta onay1 ve/veya gozlere iliskin 6zel bir bulgu olmadikga
fotograflarda gozler maskelenmeli ve hastanin tanimnmayacag: sekle
getirilmelidir.

o Tanimlayici bilgiler, bilimsel amaglar agisindan ¢ok gerekli olmadikga
ve hasta (ya da anne-baba, ya da vasisi) yazili ‘Bilgilendirilmis Onam’
vermedik¢e basilmazlar. ‘Bilgilendirilmis Onam’ alindig1 makalede
belirtilmelidir.

EDITORLER, YAZARLAR VE HAKEMLER ILE ILISKILER

Dergiye gonderilen yazilarin, dergi yazim kurallarina gore hazirlanmug
ve eksiksiz olarak sayfa diizenlemesine hazir duruma getirilmis olmasi
gerekir. Yayim kurulu, yazim kurallarina uymayan yazilari iade etmek,
diizeltilmek tizere yazara gondermek ya da sekil agisindan yeniden
diizeltmek yetkisine sahiptir. Yayim kurulu tarafindan diizeltme istenen
makalelere, yazar tarafindan hakemlere verilen yanitlar1 iceren ayri bir
yaz1 eklenmelidir.

Editor ve dil editorleri, yazim dili, imla diizeltmeleri ve kaynaklarimn yazim
kurallarina uygunlugunun denetimi ve ilgili diger konularda degisiklik ve
diizeltmelerin yapilmasinda tam yetkilidir.

Makalede daha 6nce yayimlanmig alinti yazi, tablo, fotograf vb. var ise,
makalenin sorumlu yazari ilgili yaymn hakk: sahibinden ve yazarlarindan
yazili izin almak, ayrica bunu makalede belirtmek zorundadir.

Dergiye gonderilen yazilar, korleme danigmanlik (peer-review) sistemine
gore yazarlarin isimleri metinden ¢ikartilarak editorler kurulu tarafindan
hakemlere gonderilir. Yazarlara da, yazinin hangi hakemlere gonderildigi
ile ilgili bilgi verilmez. Editér, makalelerle ilgili bilgileri (makalenin
almmasi, igerigi gozden gecirme siireci, hakemlerin elestirileri ya da
varilan sonuglar) yazarlar ya da hakemler disinda kimseyle paylagmaz.
Hakemler ve yayin kurulu iiyeleri topluma agik bir sekilde makaleleri
tartisamazlar. Yazarlar alti hafta iginde makalelerinin yayimlanmas:
konusunda bilgilendirilir.

Hakemler yazilari inceledikten sonra, degerlendirmelerini editore
gonderir. Yazarin ve editoriin izni olmadan hakemlerin degerlendirmeleri
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basilamaz ve agiklanamaz. Hakemlerin kimliginin gizli kalmasina 6zen
gosterilir. Bazi durumlarda editoriin karariyla, ilgili hakemlerin makaleye
ait yorumlar: ayn: makaleyi yorumlayan diger hakemlere gonderilerek,
hakemlerin bu siiregte aydinlatilmas: saglanabilir.

BILIMSEL MAKALE CESITLERI

Ozgiin Aragtirma: Klinik, laboratuvar, epidemiyolojik ve her tiirlii
deneysel galigmalar yayimlanabillir. Ozgiin arastirma makaleleri asagidaki
béliimlerden olugmalidir; Ozet (Tiirkge ve Ingilizce), giris, gereg ve
yontem, bulgular, tartigma, tesekkiir, kaynaklar. Tartisma bolimiint
takiben tesekkiir bolimiinde “gikar ¢atismasi” olup olmadigina dair bilgi
verilmelidir.

Derleme: Diyabet ve Obezite hastaliklar: alanindaki giincel konulardan
olusan derlemeler, dogrudan veya davet edilen yazarlar tarafindan
yazilabilir. Derleme makaleleri asagidaki boliimlerden olusmalidir;

Ozet (Tiirkge ve Ingilizce), metin, kaynaklar.

Olgu Sunumu: Diyabet ve Obezite hastaliklar: alaninda nadir goriilen,
tan1 ve tedavisinde yenilik ve farkliliklar gosteren, tedavisi tamamlanmuis ve
takibi yapilmis olgulara yer verilir. Olgu sunumlari agagidaki bolimlerden
olugmalidir;

Ozet (Tiirkge ve Ingilizce), giris, olgu, tartisma, kaynaklar.
YAZIM KURALLARI

Yazilar ¢iftaralikli, 12 punto ve sola hizalanmuis olarak, “Times New Roman”
karakteri veya “Arial” yazi karakterlerinde kullanilarak yazilmalidir.
Sayfa kenarlarinda 2,5 cm bosluk birakilmali ve sayfa numaralari her
sayfanin sag alt kosesine yerlestirilmelidir. Kapak sayfasmna numara
yazilmamalidir. Makaleler “Uluslararas: Tip Dergileri Editorleri Kurulu”
tarafindan belirlenen: Biyomedikal Dergilere Gonderilen Makalelerin
Uymasi Gereken Standartlar’a (http://www.icmje.org) uygun olmalidir.
Ozgiin arastirma yazilar1 ve derlemeler cift aralikli olarak en fazla 15
sayfa, olgu sunumlari ise 5 sayfay1 (6zet, kaynaklar, tablo ve sekiller haric)
gegmemelidir. Yazilar “doc” veya “docx” formatinda gonderilmelidir.
Yazida asagidaki bolimler bulunmalidir:

BASLIK SAYFASI

Yazinin bashgint (Tiirkge-Ingilizce), yazarlarin isimlerini, ¢alistiklary
kurumlari, yazismalarin yapilacag: yazarin adini, agik adresini, telefon ve
faks numaralarini, e-posta adresini, ayrica 40 karakteri gegmeyen bir kisa
baghg: icermelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise
toplanti ad, tarihi ve yeri belirtilerek yazilmalidur.

OZET VE ANAHTAR SOZCUKLER

Makalelerde Tirkce ve Ingilizce 6z (abstract) olmalidir. Ozet, 250
sozcigli agmamali, makaleyi yansitacak nitelikte olmali, 6nemli sonuglar
vermeli ve bunlarin ¢ok kisa yorumu yapilmalidir. Ozette agiklanmayan
kisaltmalar kullanilmamali, kaynak gosterilmemelidir. Ozgiin arastirma
makalelerinde Tiirkge ve Ingilizce 6zetler béliimlii olmali ve asagidaki gibi
yapilandirilmalidir;

Amag, gereg ve yontemler, bulgular, sonug(lar).

Olgu sunumlarinda ise; amag, olgu(lar), sonug(lar) boliimlerini igeren
yapilandirilmig 6z bulunmalidir.

Tiirkge ve Ingilizce anahtar sézciikler “Index Medicus: Medical Subject
Headings” (http://www.nlm.nih.gov/mesh/MBrowser.html) ile uyumlu
olmali ve en az ii¢ en fazla bes adet olmalidir. Anahtar sozciiklerin belgeye
erisimde en 6nemli 6ge oldugu gozoniinde bulundurulmalidir.

v

GIRIiS
Bu bolimde, aragtirmanin neden yapildig: sorularina yanit verilmeli, konu
ile ilgili gegmis literatiir degerlendirilmelidir.

GEREC VE YONTEMLER

Calismada kullanilan gere¢ tanimlanmali ve uygulanan yontem ayrimntili
bicimde anlatiimalidir. Kisaltmalar metinde, tablolarda, resim ve
sekillerde ilk gectigi yerde agiklanmalidir. Eger bir marka belirtiliyorsa
tiretici firmanin adi (sehir, tilke) verilmelidir.

BULGULAR

Elde edilen bulgular agik ve kisa bir sekilde sunulmalidir. Bu amagla tablo,
grafik ve fotograflar kullanilabilir.

TARTISMA

Girig boliimiiniin tekrari yapilmadan, bulgularin 6nemi belirtilmelidir. Bu
boliimde ¢aligmanin sonuglar: verilmelidir.

TESEKKUR YAZISI

Makalenin sonunda ve kaynaklardan once, varsa arastirmaya veya
makalenin hazirlanmasina katkida bulunanlara “tesekkiir” yazilabilir. Bu
boliimde kisisel, teknik ve gereg yardimu gibi nedenlerle yapilacak tesekkiir
ifadeleri yer alir.

Her tiirlii ¢ikar ¢atismasi, finansal destek, bagis ve diger editoryal
(istatistik analiz, Ingilizce/Tiirkge degerlendirme) ve/veya teknik
yardim var ise metnin sonunda sunulmalidir.

KAYNAKLAR

Kaynaklar makalede gecis sirasina gore numaralandirilmali, numaralar:
metinde ciimlenin sonunda parantez iginde belirtilmelidir ve metin
igerisinde aldig1 numaraya gore kaynak listesinde gosterilmelidir. Kaynak
listesi ayr1 bir sayfada olmalidir. Metin iginde kaynak verirken, yazar
sayisi iki veya daha az ise tiim yazarlar yazilmaly, ikiden fazla ise ilk yazar
adi yazilarak “ve ark.” (et al.) kisaltmasi kullanilmalidir. Kaynaklarin
dogrulugundan yazar(lar) sorumludur. Kaynak bildirme “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals” (http://
www.icmje.org) adli kilavuzun en son giincellenmis sekline (Subat 2006)
uymalidir. Dergilerin isimleri Index Medicus’a uygun olarak kisaltilmig
bigimde verilir. Dergi isimlerinin kisaltmalar1 i¢in Index Medicus’da
dizinlenen dergiler listesine veya http://www.nlm.nih.gov/tsd/serials/
lji.html adresine bakiniz. Index’e girmeyen dergi isimlerinde kisaltma
yapilmaz. Sadece yayimlanmis veya yayimlanmak tizere “baskida” olan
makaleler, kaynaklarda gosterilebilir.

KAYNAKLARIN YAZIMI ICIN ORNEKLER
Dergiler:

Yazar ad(lar);, makale adi, dergi adi (“IndexMedicus” ta verilen listeye
gore kisaltilmalidir), yili, cilt numarasy, ilk ve son sayfa numarast.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascular
complications. Diabetes Care. 1996;19:257-267.

Cevrim-i¢i makaleler:

El-Hage ]. Peroxisome proliferator-activated receptor (PPAR) agonists:
preclinical and clinical cardiac safety considerations. Rockville, MD: Center
for Drug Evaluation and Research, 2006. (Accessed May 18, 2007, at http://
www.fda.gov/cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)
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Kitaplar:

Bolimiin yazarlarinin ad(lar);, kitabin adi, kaginci baski oldugu,
yayimlandig: yer, yaymevi, yil.

Larsen PR, Kronenberg HM, Melmed S, Polonsky KS. Williams Textbook
of Endocrinology, 10th Edition, Philadelphia, Elsevier Science, 2003.

Kitap boliimii:

fgili bolim yazar ad(lar)y, ilgili bolim adi, editér(ler), kitabin adi,
yayimlandig yer, yayinevi, yil, ilk ve son sayfa numarasi.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed
S, Polonsky KS. Williams Textbook of Endocrinology, 10th Edition,
Philadelphia, Elsevier Science, 2003, p.1642-1706.

TABLOLAR

Tablolar ana metin i¢inde kaynaklardan sonra gelmeli, her tablo ayr1 bir
sayfada olacak sekilde ve ¢ift aralikli olarak yazilmalidir. Makale i¢indeki
gecis sirasina gore numaralandirilmali ve kisa-6z bir baslik tagimalidir.
Metin igerisinde de yerleri belirtilmelidir. Tablo baslig1 tablonun tistiinde,
tablo agiklamalari ve kisaltmalar altta yer almalidir. Tablolar metin i¢indeki
bilgileri tekrarlamaktan ziyade kendini agiklayici nitelikte olmalidir. Daha
o6nce yayimlanmug olan bilgi veya tablolarin kaynagy, ilgili tablonun altina
ilistirilen bir dip not ile belirtilmelidir.

KISALTMALAR

Sozciigiin ilk gectigi yerde parantez iginde verilir ve tiim metin boyunca
ayni kisaltma kullanilir.

FOTOGRAF VE SEKILLER, ALTYAZILARI

Resim, sekiller, elektronik fotograflar, radyograflar, gorintileri ve
taranmug gortintiler “jpeg” ya da “tiff” formatinda, piksel boyutu en
az 800x600 ve 1000 dpi ¢oziiniirliikte kaydedilmeli ve ¢evrimigi olarak
gonderilmelidir. Histolojik kesit ve sitoloji fotograflarinda buyiitme ve
boyama teknigi belirtilmelidir. Resim ve sekiller metinde gegis sirasina
gore numaralandirilmalidir. Metin igerisinde de yerleri belirtilmelidir.
Resim ve sekil alt yazilar1 makalenin sonunda ayr1 bir sayfada verilmelidir.
Resim ve sekil alt yazilari kisa ve agiklayict olmali, metni tekrar
etmemelidir. Resim veya sekillerde kullanilan sayi, sembol ve harflerin
anlamui agik bir sekilde belirtilmelidir. Zorunlu olmadikga resim tizerinde
yaz1 yazilmasindan kaginilmalidir.

BASVURU VE YAYIN HAKKI DEVIR YAZISI

Yazilar yalnizca derginin ¢evrimigi makale degerlendirme sistemi
tizerinden kabul edilmektedir (http://turkjod.beun.edu.tr) Yazi ile birlikte,
tim yazarlarin imzali onaymni igeren yaymn hakki devir formu dergiye
kaydedilmelidir. Yazinin tiim yazarlar tarafindan okundugu, onaylandig:
ve orijinal bir ¢alisma {iriinii oldugu ifade edilmeli ve yazar isimlerinin
yaninda imzalar1 bulunmalidir. Herhangi bir yazar, kurum ya da kurulus
ile ¢ikar catiymasi olmadigi belirtilmeli ve bunun igin “International
College of Medical Journal Editors Form for the Disclosure of Conflict of
Interest”e gore hazirlanmis olan “Cikar Catismasi Formu” doldurulmal:
ve gonderilmelidir.

Kabul edilen makalenin yaymn haklar1 “Tiirkiye Diyabet ve Obezite
Dergisi”Yayin Kuruluna devredilmelidir. Yayin hakki makalenin basim,
¢ogaltim ve dagitim haklarini icermektedir. Yazarlar, “Tiirkiye Diyabet
ve Obezite Dergisi”Yaymn Kurulunun yayin hakki sahibi oldugunu
ve yaymnin kaynagmi belirtmek kosuluyla bu makaleyi ticretsiz olarak
internet ortamina agabilir. Bu durumda dergideki orjinal makaleye
internet sitesinde gevrimici bir baglant1 yaratilmali ve baglant1 noktasinda
su ifade yer almalidir: “Orijinal makale turkjod.beun.edu.tr adresinde yer
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almaktadir.” Dergide basilan tim makaleler yayin hakki ile korunmaktadir.
Basilmis olan hig¢ bir materyal “Tiirkiye Diyabet ve Obezite Dergisi”
Yayin Kurulunun yazili izni olmadan, herhangi bir sekilde bagka bir yerde
yayimlanamaz. “Tiirkiye Diyabet ve Obezite Dergisi” Yaym Kurulu
bu dergide yayinlanan bilgilerden olusabilecek yanlislik, eksiklik ve hak
iddialari ile ilgili olarak yasal sorumluluk kabul etmez. Dergide yayimlanan
makaleler i¢in yazarlara ve hakemlere herhangi bir ticret 5denmemektedir.

YAZARLAR ICIN SON KONTROL LISTESI:

Makalenizi “Tiirkiye Diyabet ve Obezite Dergisi”’ ne gondermeden 6nce
litfen bu bolimdeki maddelerle karsilagtirarak eksik olmadigindan emin
olunuz.

« Editore bagvuru mektubu

o Cikar catismasi formu

« Kapak sayfasi, makalenin Tiirkge ve Ingilizce bagligy, kisa baglik

o Makalenin metni

o Ozet (Tiirkce)

« Abstract (Ingilizce)

o Kaynaklar (Ayri sayfada)

« Tablolar ve grafikler

o Resimler ve sekiller

ILETISIM BILGILERI

Biilent Ecevit Universitesi,

Obezite ve Diyabet Uygulama ve Arastirma Merkezi
67100, Zonguldak, Tirkiye

Tel: +90(372) 291 24 44

E-posta: turkjod@beun.edu.tr, baytaner@beun.edu.tr
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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

Turkish Journal of Diabetes and Obesity (Turk J Diab Obes) is a scientific
publication of Bulent Ecevit University Obesity and Diabetes Research
and Application Center. This is a refereed journal, which aims at achieving
free knowledge to the national and international organizations and
individuals related to related to obesity and diabetes mellitus in published
and electronic forms. This journal is published three annually in April,
August and December. The publication language of the journal is Turkish
and English.

The aim of the journal is to announce quality researches in obesity
and diabetes mellitus and respective subjects to the national and
international scientific environment, sharing and creating a continuous
training platform to contribute to the provision of scientific and social
communication in Turkey and abroad.

In pursuit of these objectives in the journal original research, case
reports, reviews, letters to the editor, biography, writings and conference
proceedings brought to articles format are published. The papers presented
at the symposium, congress, electronic media or preliminary studies can
be published provided that this is stated.

The manuscripts will be reviewed for possible publication with the
understanding that they are being submitted to one journal at a time and
have not been published, simultaneously submitted or already accepted
for publication elsewhere.

Editor and assistant editors review all submitted manuscripts initially.
Then the manuscript is sent to the scientific advisory board member for
evaluation. All the articles submitted to the journal for publication are
referred to peer review. Corrections can be made in appropriate cases.
Authors may answer some questions and may be asked to revise their
article. Articles decided to be published in the journal would be taken in the
process of page arrangement. At this stage, all the articles are checked for
the accuracy of the information they give. Articles brought to the control of
the authors are completed and submitted for approval prior to publication.

SCIENTIFIC RESPONSIBILITY

All manuscripts’ scientific responsibility belongs to the authors. Authors
specified in the article must be at a certain rate of contribution. The order
of authorship should be a joint decision. Authors must indicate in the
form of a signed transfer copyright of the author rankings. All of the
author’s name should be placed in the paper section at the bottom of the
title. Contributions that need acknowledging but do not justify authorship
can be listed in the section ‘Acknowledgements’.

ETHICAL RESPONSIBILITY

«  Forany liability arising from non-compliance with the Code of Ethics
belong(s) author(s).

The “human” element in all studies involving compliance with
the Principles of the Declaration of Helsinki of the World Medical
Association (http://www.wma.net/en/30 publications / 10policies / b3
/ index.html) principle is accepted. Therefore, all articles submitted
for publication must be stated that compliance with the ethical
standards of the above committee. In these studies, the author of the
article had been made in accordance with the above principles in the
MATERIALS AND METHODS section of the study, approval from
the ethics committee and the individuals involved in the work / of the
parents’ “Informed Consent” and acknowledgment is required. Any
necessary approval from local and international ethics documents
must also be sent along with the article.

VI

o For experimental studies related “Animals” elements, author of the
article are required to report in MATERIALS AND METHODS
section that they received approval from the ethics committee in the
institution where the study was conducted, in order to protect animal
rights in accordance with the principles of the Guide for the Care and
Use of Laboratory Animals (www.nap.edu/catalog/5140.html).

o Certificates for the studies requiringthe ethic committee approval
must be submitted to the board of the journal with the article.

o If there are quoted article which were previously published, tables,
images, etc in the articleauthors must obtain written permission from
the copyright holder and also this must be mentioned in the article.

o If directly or indirectly trade links or financial support institution
for the study; at the source page, used commercial products,
pharmaceuticals, pharmaceutical companies etc. If there isno trade
or be obliged the association that kind of a relationship, it must be
mentioned in the article.

o  Editors and the publisher do not accept responsibility for the purpose
of advertising commercial product specifications and descriptions
published in the journal.

Confidentiality and Privacy of the Patients and the Study Participants:

o Especially patient’s name, the shortening of the name, patient protocol
number and registration number should not be used.

o Unless patient consent and / or there is specific evidence regarding
eyes, eyes in the photo will be masked in order the patient not to be
recognized.

o If descriptive information is absolutely necessary for scientific
purposes and the patient (or parent or guardian) in writing ‘Informed
Consent’ give permission, cannot be published. ‘Informed Consent’
must be stated in the article is taken.

RELATIONS WITH EDITORS, AUTHORS AND REFEREES

Manuscripts submitted to the journal, must be prepared according to
journal writing rules and brought to ready to complete the page edition.
Extension board has the authority to ask the author revise the article and
has also the authority to return writings which do not obey the spelling
rules. An article containing answers to the referees should be added by the
author with the desired corrections.

Editors and language editors are fully authorized in amendments
and corrections for writing, language, spelling, spelling correction of
compliance with the rules and control of references in other related topics.

Excerpts have been published previously in the article text, tables, and there
are photographs, the author of the article is responsible for publication
and has the right to obtain written permission from the author and must
also be noted in this article.

Articles submitted to the journal will be sent to the referee by the
editorial board according to blinding consultation system (peer-review)
by removing author names from the text. Also, the authors do not be
provided information about the referees. Editor does not share any
information regarding articles (article receipt, review the contents of the
review process, criticism of the referees or final results) with anyone except
from the authors and referees. The referees and editorial board members
cannot discuss articles publicly. The authors of the article are about to be
released within six weeks.
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After reviewing the article, referees send evaluation to editor. Referee’s
evaluation cannot be printed or disclosed without author and editor’s
permission. Attention is paid to the anonymity of the referees. In some
cases, the decision of the editor’s interpretation of the relevant article is
informed to other referees to review the referee sent the same article for
clarifying the process.

TYPES OF SCIENTIFIC PAPERS

Original Article: Clinical, laboratory, epidemiological and all kinds
of experimental studies are submitted. Original articles should
consist of the following sections; Abstract (Turkish And English),
Introduction, Materials and Methods, Results, Discussion, Conclusions,
Acknowledgments, References.

Review: Assemblies consisting of current topics in obesity and diabetes
mellitus, or can be written directly by invited authors. Review articles
should consist of the following sections; Abstract (Turkish and English),
Text, References.

Case Report:Very rare cases in the field of obesity and diabetes mellitus
science, innovation and showing differences in diagnosis and treatment,
completed treatment and follow-upare given. A case report should consist
of the following sections;

Abstract (Turkish and English), Introduction, Case, Discussion,
References.

WRITING RULES

Articles should be written in double-spaced, 12-point and aligned right-
left, “Times New Roman” or “Arial ‘ as font. 2.5 cm space should be left in
the margins and page numbers should be placed in the lower right corner
of each page. Number should not be written on the cover page. Articles
should be appropriate to “International Committee of Medical Journal
Editors,” defined by: Uniform Standards Required for Manuscripts
Submitted to Biomedical Journals (from http://www.icmje.org). The
original research papers and review articles should not exceed 15 pages
with double-spaced, and case reports up to 5 pages (extract resources,
excluding tables and figures). Writings should be sent in “doc” or “txt”
format. The article should contain the following sections:

TITLE PAGE

Title of the paper (Turkish-English), authors’ names, institutions they
work, correspondence author’s name, full address, telephone and fax
numbers, e-mail address should also include a short title not exceeding 40
characters. If the article was presented at a scientific meeting name, date
and place specified to be written.

ABSTRACT AND KEYWORDS

Each article should have abstracts both in Turkish and in English. The
abstract should not exceed 250 words, should be capable of reflecting the
article, it should give significant results and author’s interpretation should
be made very short. Undisclosed abbreviations should not be used in the
abstract, the references should not be shown.

Original research articles should have Turkish and English abstracts
segment and configured as follows:

Objective, materials and methods, results, conclusion(s).

In a case report; objective case (s), result(s) must be configured containing
partitions that essence.

Turkish and English keywords should be compatible with “Index Medicus:
Medical Subject Headings” (http://www.nlm.nih.gov/mesh/mbrowser.
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html) and should be at least three to ten. The key words should be
considered as the most important element in accessingto documents.

INTRODUCTION

This section should answer the question why the research performed and
it should be considered as the historical literature on the subject.

MATERIALS AND METHODS

Means must be defined and applied methods used in the study should be
discussed in detail. Abbreviations in the text, tables, images and figures
should be disclosed in its first occurrence. If a brand name is cited in the
manufacturer’s name and address (city, country) should be given.

RESULTS

The findings should be presented in a clear and concise manner. For this
purpose, tables, graphs and photos could be used.

DISCUSSION

Without repetition of introduction, the importance of the findings should
be noted.

ACKNOWLEDGEMENTS

Before the end of the article and references, contributing to the preparation
of research or article appreciation can be written. In this section, personal,
technical and acknowledgments will be included for some reasons such as
aid supplies.

REFERENCES

References should be numbered consecutively in an order.The article
number should be mentioned in parentheses at the end of the sentence
within the text.The reference list should be based on numbers that appear
paranthetical documentation Reference list must be on a separate page.
While sources in the text, number of authors, all authors should be written
in less than two or more than two first author’s name is written “et al.”
abbreviations should be used. Authors are responsible for the accuracy
of the references. Reference inform must comply the updated form
of “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals” (http://www.icmje.org) (February 2006). The names of journals
abbreviated in the form according to Index Medicus is given. To see the
names or abbreviations of journal list see. http://www.nlm.nih.gov/tsd/
serials/lji.html journals indexed in Index Medicus. No abbreviations are
made if the journal names are not in the index. Only published or to be
published “in press” articles, in references.

EXAMPLES FOR THE WRITING OF REFERENCES
Journals:

Author names, article title, journal name (shortened according to the
“Indexmedicus” list) year, volume number, first and last page number.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascular
complications. Diabetes Care. 1996;19:257-267.

On-Line Articles:

El-Hage ]. Peroxisome proliferator-activated receptor (PPAR) agonists:
preclinical and clinical cardiac safety considerations. Rockville, MD: Center
for Drug Evaluation and Research, 2006. (Accessed May 18, 2007, at http://
www.fda.gov/cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)
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Books:

Authors’ name of the parts, the book’s name, the numberof the edition,
place of publication, publisher, year.

Larsen PR, Kronenberg HM, Melmed S, Polonsky KS. Williams Textbook
of Endocrinology, 10th Edition, Philadelphia, Elsevier Science, 2003.

Book section:

Related section, the author name (s), section names, editor (s), book title,
place of publication, publisher, year, first and last page number.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed
S, Polonsky KS. Williams Textbook of Endocrinology, 10th Edition,
Philadelphia, Elsevier Science, 2003, p.1642-1706.

TABLES

Tables should come after the references in the main text, each table
should be typed double-spaced and will be on a separate page. According
to the order mentioned in the article should be numbered with Roman
numerals and short extracts should carry a title. It should be noted also
within the text. Table header should be on the table; included descriptions
and abbreviations should be below the table. Tables should have a self-
explanatory nature rather than repeating the information in the text.
References of the information or statements that are published recently
should be indicated in a footnote attached to the corresponding table
below.

ABBREVIATIONS

Word’sabbreviation is given in parenthesis where it first time passes and
used the same abbreviation allthrough the text.

PHOTO AND FIGURES, SUBTITLES

Images, shapes, electronic photographs, radiographs, CT scans, and
scanned images in .jpeg or .tiff format, 500 x 400 pixel size and 300 dpi
resolution should be recorded and submitted online. In histological
sections enlargement of the photo and staining technique should be stated.
The figures should be numbered according to their sequence in the text.
It should also be noted in the text areas. The pictures and illustrations’
subtitles should be given on a separate sheet at the end of the article.
Pictures and captions should be short and should be in descriptive manner,
the text must not have repetition. Pictures or numbers used in the figures,
the meaning of symbols and letters should be stated clearly. Writing text
on the drawing should be avoided unless it is necessary.

APPLICATION AND COPYRIGHT TRANSFER PAGE

Entries are accepted only online via the journal’s article assessment system
(http://turkjod.beun.edu.tr/submit). Along with the text, including the
right to broadcast all of the authors of the signed approval of the transfer
form must be submitted. Manuscriptis read by all authors, approved and
should be expressed as the product of an original work and must have
the signature next to the author’s name. Any author should be noted that
there is no conflict of interest with the institution or organization and the
International College of Medical Journal Editors form for the Disclosure
of Conflict of which is prepared in accordance with Interest “Conflict of
Interest Form” should be completed and submitted.

Accepted articles broadcasting rights should be transferred to the Editorial
Board of Turkish Journal of Diabetes and Obesity. The copyright of the
printed article comprising the reproduction and distribution rights.
Authors may open the article free at web providing that Editorial Board of
the Turkish Journal of Diabetes and Obesity is the owner of the copyright
and the publication of this article. In this case the following statement

VIII

must contain “original article is located in the http://turkjod.beun.edu.
tr address” and the port connection must be created. All the articles
published in this journal are protected by copyright. Any printed material
can not be published else where in any way without the written permission
of the Editorial Board Turkish Journal of Diabetes and Obesity. Turkish
Journal of Diabetes and Obesity Editorial Board does not accept any legal
responsibility for the lackinginformation, rights claims and mistakesto
occur via publication in this journal. Authors and referees for articles
published in this journal are not paid any fees.

CHECKLIST FOR AUTHORS

Before submitting your article to Turkish Journal of Diabetes and Obesity,
please make sure that you have no missing files.

o Application Letter to the Editor
«  Conflict of interest form

«  Cover page

o Article text

e Abstract (Turkish)

o (English)

o References (Separate page).

o Tables and graphs

o Pictures and figures
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Degerli Okuyucularimiz,

Gegen bir yilin ardindan iiglincti sayimizi gikarmis bulunmaktayiz. Obezite ve diyabet hastaliklarina yonelik
calismalarin yayilanmasi ile ulusal ve uluslararas: bilim diinyamiza bir katkimiz daha oldu. Bu sayimizda diyabet,
obezite ve tikayict uyku apne sendromu ile insulin direnci iliskili durumlara yonelik deneysel ve klinik 6zgiin
aragtirmalara yer verdik.

Aralik 2017 sayimizin yayinlanmast ile bir yilimizi tamamladik. Yayinladigimiz ii¢ say1 ile ulusal ve uluslararas:
dizinlerde yer almaya basladik. TUBITAK Dergipark'ta, google akademik ve diger indekslerde goriiniir olduk. Tiirk
Tip Dizini i¢in gerekli kriterleri karsiladik.

Dergimize gelen yazilar degerlendirme Oncesi intihal raporlar: ile gozden gegirilmektedir. Yazilarini dergimize
gonderdikleri i¢in yazarlarimiza, yazilarin kabul stirecinde harcadiklar1 zamanlari ve emekleri i¢in hakemlerimiz ile
yoneticilerimize ¢ok tesekkiirlerimizi iletiriz.

Dergi Kurullar: olarak yeni yilin saglik, mutluluk ve basarilar getirmesini dileriz.

Prof. Dr. Taner BAYRAKTAROGLU
Bas Editor

Dear Readers,

This is the third issue of our journal in 2017. We have contributed to the national and international scientific
community with the publication of studies on obesity and diabetes. In the current issue, we have included
experimental and clinical research into diabetes, obesity, obstructive sleep apnea syndrome and insulin resistance-
related conditions.

We completed a year with the publication of our December 2017 issue. We started to take part in national and
international indexes with three issues we published. Our journal is currently indexed at TUBITAK Dergipark and
google academic as well as some other sources. We have met the criteria for the Turkish Medical Index Database.

Manuscripts that we recieve, are passed on to the plagiarism reports before the evaluation. We thank the authors
who sent the manuscripts to our journal. We also thank the editorial board members and referees for their effort
in the manuscript evaluation process.

As the Editorial Board, we wish that the new year brings health, happiness and success.

Bayraktaroglu Taner, Prof., MD.,
Chief-Editor
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Lectin Staining of Extensor Digitorum Longus Muscle Cell
Membranes in Alloxan Diabetic Rats

Nursel GUL, Suna CEBESOY, Nesrin OZSOY
Ankara University, Faculty of Science, Department of Biology, Ankara, Turkey

ABSTRACT
Aim: Effect of alloxan-diabet on Extensor digitorum longus (EDL) skeletal muscle of rats were observed by lectin staining techniques
in light microscope.

Material and Methods: After 30 days alloxan (dose of alloxan: 55 mg/kg) injected by intravenously, samples of muscles were obtained
from control and diabetic rats. The muscle samples sections were cutted by cryostat microtome and stained by four biotinylated lectins
[Wheat Germ Agglutinin (WGA), Pea Nut Agglutinin (PNA), Concavalin A (ConA), Griffonia simplicifolia I (GS)]. The lectins were
fixed by avidin-peroxidase complex. All lectins were bounded to EDL muscle cell membranes of control and diabetic rats.

Results: GS and WGA lectins were strongly (+++) stained extensor digitorum muscle cell membranes of alloxan-diabetic rats. Not only
cell membranes but also cytoplasmic miyofibrills of diabetic muscle cells were stained by GS lectin. PNA was moderate (++) stained
diabetic muscle cell membranes. Con A was weakly (+) stained diabetic muscle cell membranes with respect to control cell membranes.
According to our findings, alloxan-diabetes altered the molecular structure of glycoproteins in cell membranes of EDL skeletal muscles
of rats.

Conclusion: We suggested that this study will contribute to diabetes research to show the damaging effects of diabetes on cell membranes.

Key Words: Extensor digitorum longus muscle cell membrane, Lectin stainning, Diabetes mellitus, Alloxan, Wistar rat

Alloxan Diyabetli Sicanlarda Extensor Digitorum Longus Kas Hiicresi
Membranlarinin Lektin Boyanmasi

OZET

Amag: Alloksan diyabetin siganlarin Extensor Digitorum Longus (EDL) iskelet kasina etkisi lektin boyama teknigi ile 151tk mikroskobunda
incelendi.

Gereg ve Yontemler: Intravendz yoldan alloksan enjekte edildikten 30 giin sonra, kontrol ve diyabetik grubu sicanlardan kas érnekleri
alindi. Kas 6rneklerinden kryostatl mikrotom ile kesitleri alindi ve doért biyotinli lektin [Wheat Germ Agglutinin (WGA), Pea Nut
Agglutinin (PNA), Concavalin A (ConA), Griffonia simplicifolia (GS)] ile boyandi. Lektinler, avidin-peroksidaz kompleksi ile tespit
edildi. Lektinlerin hepsi kontrol ve diyabetik sican grubunun EDL iskelet kasina baglandi.

Bulgular: GS ve WGA lektinleri alloksan diyabetik siganlarin EDL iskelet kaslarini kuvvetli (+++) boyadi. Ozellikle GS lektini sadece
hiicre zarina degil ayni zamanda kas fibrillerini kuvvetli boyadi. PNA lektini orta derecede (++) EDL kaslarini boyadi. Con A ise kontrol
grubuna gore diyabetik kaslar1 daha zayif (+) boyadi. Elde ettigimiz bulgulara gore alloksan-diyabet sicanlarin EDL iskelet kaslarinin
hiicre zarlarindaki glikoproteinlerin molekiiler yapisini degistirmistir.

Sonug: Bu ¢aligma diyabetin hiicre zarlarina hasar verici etkisini gostermek agisindan diyabetle yapilan aragtirmalara katkida
bulunacaktir.

Anahtar Sozciikler: Extensor digitorum longus iskelet kasi hiicre zari, Lektin boyama, Diabetes mellitus, Alloksan, Wistar sican
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INTRODUCTION

As aknown, EDL muscle is skeletal muscle in the vertebrate
organism. EDL muscles are consist of type I (slow oxidative),
type IIA (fast oxidative) and type IIB (fast glycolytic)
fibers (1). Type IIB or fast-twitch glcolytic fibers undergo
the severe atrophy due to the oxidative stress mediated
by hyperglycaemia (2). Several authors pointed out that
diabetes causes to myopathological effects on muscles of
organisms (3-8). It was designed to explore dosage schedules
which might improve rabbit responsiveness to and survival
after alloxan treatment (9). Diabetic myopathy is occure by
induction of Streptozotocin (STZ) in rats (10). According
to this research, STZ causes to generate nitric oxide
intracellularly, which causes alkylation and fragmentation of
deoxyribonucleic acid (DNA). At the end of serial reactions,
depletion of ATP inhibits insulin synthesis and secretion
by B cells of pancreas (11). In vitro studies of contraction
and electrical properties of the EDL muscle were analyzed
at various periods following cessation of insulin treatment
(12). The effects of streptozotocin (STZ) diabetes and the
antihyperglycaemic agent metformin on the contractile
characteristics of the limb skeletal muscles were examined
in rats and concluded that diabetes-induced depolarisation
in the EDL and soleus muscles (13). Histochemical staining
for the oxidative marker succinic dehydrogenase (SDH)
revealed marked disruption of reaction product distribution
in soleus (14).

Lectins are present from prokaryotic cells to eukaryotic cells
and their protein or glycoprotein structure which are binds
to specific carbohydrate moieties such as monosaccharides,
disaccharides, acetylated sugars (15-18). Lectins have been
reported to function in the cell-cell expression and cell
adhesion (15,19). They have obtained from plants especially
plant seeds and conjugated to various markers (enzymes,
florescent dyes, biotin) which are used for the diagnosis of
diseases and animal species (20-27). The authors diagnosed
disorders of human muscles by lectin histochemistry
(21,22). Anadolu et al., (24) used PNA in case of squamous
cell carcinoma and observed that the cancer cell membrane
receptor of PNA was concentrated to one side with
respect to the control cell membranes. Also, we studied on
abnormalities of EDL muscle cell membrane of alloxan-
diabetic rats with lectin histochemistry.

Our purpose is to determine alterations of carbohydrate
residues on the cell membrane and cytoplasm of alloxan
diabetic rats EDL muscle by avidin-biotin technique.

MATERIALS and METHODS

Forty Wistar albino rats were obtained from the Animal
Laboratories of Ankara University. Alloxan with 55 mg/kg
dissolved in sterile physiological saline was intravenously
injected into 22 rats ranging in weight from 160-230 g (28).
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Eighteen rats ranging in weight from 160-230 g were used
as a normal group. After 24 h administration of alloxan,
glucose levels in urine were determined by Diastix test
strips (Bayer, Germany). The alloxan-injected animals were
kept under controlled conditions for 30 days. After 30 days,
blood glucose concentrations were measured as >400 mg dI
!, determined with Glucostix strips (Bayer, Germany) from
the cut tip of the tail of the alloxan-injected rats.

After experimental days, the animals were then decapitated
under ether anesthesia. Extensor muscles were dissected
free, cleaned of excess fascia, blotted dry. All muscles were
transected at the mid-belly region. Their proximal and
distal portions were then mounted in gum tragacanth on
cork, quick-frozen by immersion in isopentane cooled to
about -160°C, sealed in plastic bags, and stored at -20°C.
Transverse serial sections (10-12 mm thickness) were
obtained with a freezing cryostat.

The lectin-peroxidase conjugates (Sigma Chemical Co,
UK. STA), their hapten sugars and the appropriate
concentrations, which allowed optimum staining with
minimum background staining, are listed in Tablel.
Appropriate lectin concentrations were used in the present
study (22). The lectins were applied to unfixed, frozen
sections for 60 min at room temperature and the sections
then washed twice with phosphate-buffered saline (PBS;
pH 7.4) Binding was visualized by incubating for 45 min
with avidin-biotin-peroxidase complex, washing twice with
PBS, and incubating with diaminobenzidine (0.6 mg/ml
with 3 ml of hydrogen peroxide) for 5 min. The sections
were lightly counterstained with haematoxylin before
dehydrating, clearing, and mounting under coverslips.
Specificity of staining was checked by omitting the lectins
from the staining schedule and by preincubation of the
lectins with the appropriate inhibitory carbohydrates in 0.1
M solution (Table 1) (22).

RESULTS

In this study, we observed the effects of alloxan-diabetes
on extensor muscle cells of rats by biotinylated lectins. The
EDL muscle membrane receptors of control and diabetic
rats were different bound used biotinlayed lectins (Table 2).

PNA weakly (+) stained or unstained for EDL muscle
cell membranes of control rats whereas EDL muscle cell
membranes of diabetic rats were moderate (++) stained by
PNA (Figure 1, 2).

Con A was also exhibited moderate (++) staining for control
muscle cell membranes of rats (Figure 3), whereas no or
weak (+) stainability was detected in that of diabetic rats
(Figure 4). Alloxan diabetic and control EDL muscle cell
membranes were differently stained by biotinylated PNA
and Con A lectins, but their cytoplasms were not stained in
cryostat sections.
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The control EDL muscle cell membranes were moderately
(++) stained for WGA (Figure 5). Alloxan diabetic EDL
muscle cell membranes were more intensely (+++) stained
for WGA (Figure 6). But WGA was not stained EDL muscle
cell cytoplasm of control and diabetic rats.

Table 1: Used Lectins and their carbohydrate specificities.

The best staining was detected for biotinylated-GS lectin.
The control muscle cell membranes were strongly (+++)
stained for GS (Figure7). Incubation with GS, which is
known to bind preferentially to the a-D-Galactose residue,
resulted in an intense reaction with membranes of EDL

Source of lectin

Lectins Specificity and
inhibitory for sugars

Used Concentration
(mg/ml) of lectins

Griffonia simplicifolia (GS) a-D-Galactose 50
Canavalia ensiformis (Con-A) a-D-Mannose > a-D-Glucose 2.5
Triticum vulgare (WGA) N-Acetylglucoseamine>sialic acid 1.0
Arachis hypogaea (PNA) b-D-Galactose-(1->3)-D-N-Acetyl-Galactoseamine 5.0

Table 2: Used Lectins and their stainning EDL muscle cells.

Lectins Control EDL muscle cell membrane Diabetic EDL muscle cell membrane
Griffonia simplicifolia (GS) +++ +++

Canavalia ensiformis (Con-A) ++ +

Triticum vulgare (WGA) ++ T+

Arachis hypogaea (PNA) + ++

Figure 1: PNA no /weakly (+) stained control muscle cells
membranes.

Figure 3: Con A exhibited moderate (++) staining for control
muscle cells membranes.

Figure 4: Con A weakly (+) stained alloxan diabetic muscle
cells membranes.

Figure 2: PNA moderate (++) stained alloxan diabetic muscle
cells membranes.
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muscle cells of diabetic rats; intensely (+++) staining was
also observed in the sarcoplasmic myofibrills (Figure 8).
This staining pattern was different from all of the used
lectins in this study.

DISCUSSION

Our study is demonstrated that there is difference lectin
binding to lectin receptors in Extensor digitorum longus
muscles cell membranes of control and diabetic rats.
There are several manuscripts with lectin binding cell
membranes and cell components for example myofibrills
(24, 29-31). The binding characteristic of lectins with
varying sugar specificities were investigated by Dunn et al.,
(24). The authors showed that Con A and WGA and the
B-D- galactose specific lectins were always binding to the
perimeter of each muscle fiber in biopsies from dystrophic
patients whereas the lectins were not bound to control
muscle. In our study, Con A showed moderate staining for
control muscle cell membranes but no or weak staining for
diabetic muscle cell membranes. On the other hand, WGA
showed moderate staining for control and alloxan-diabetic
EDL muscle cell membranes. It was reported that GS lectin

Gul N. et al.

was bound to cytoplasm myofibrills in the fiber of human
which had undergone neurogenic atrophy (22). According
to our findings, GS lectin was intensely staining EDL muscle
cell membranes of diabetic rats.

Fifteen lectins-horseradish peroxidase conjugates have been
used in a comprehensive histochemical study of human
skeletal muscle (31). According to study, Con A and WGA
were similarly stained for membranes of vastuslateralis
muscle cells of the healthy human. Capaldi et al., (31)
reported that staining of Con A and WGA were moderately
stained for control EDL muscle sarcolemma like as staining
of human skeletal muscle cells. Where as in our study, Con A
was moderate stained control EDL muscle cell membranes
and WGA weakly stained that of control rats. Yamagami
et al., (32) were studied on histochemical characteristics of
individual muscle fibers of rats by lectin staining. According
to their study results, Con A was strongly stained for skeletal
muscle of rats. WGA was weakly stained for skeletal muscle
of rats. PNA was unstained for skeletal muscle. Our findings
demonstrated that Con A moderate stained, PNA and
WGA lectins weakly or unstained for control EDL muscle

Figure 5: Control muscle cell membranes were weakly (+)
stained with WGA.

Figure 7: Control muscle cell membranes were strongly (+++)
stained with GS.
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Figure 8: Not only cell membranes but also miyofibrils of
diabetic muscle cells showed intensely (+++) staining for GS.
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cell membranes. According to findings with PNA and WGA
lectins staining are similar to our finding with PNA and
WGA lectins. But Con A binding was not similarly stained
according to Yamagami’s et al.,(32).

We hope that presented this study will be reference concern
with diabetes and lectins staining studies.
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Uciincii Basamak Bir Hastaneye Bagvuran Riskli Popiilasyonda
Oral Gliikoz Tolerans Testi ile Diabetes Mellitus ve
Prediyabet Prevalansinin Tespiti
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OZET

Amag: Diabetes mellitus, siklig1 ve yarattig1 sorunlar nedeniyle tim diinyada 6nemi gittikge artan toplumsal bir saglik sorunudur.
Burada bilinen diyabet hikayesi olmayan ve OGTT yapilacak risk faktorlii bireylerde prediyabet ve diabetes mellitus prevalansinin
aragtirilmasini amagladik.

Gereg ve Yontemler: Ugiincii basamak bir hastaneye bagvuran ve diabetes mellitus agisindan risk faktdrii bulunduran bireylere OGTT
yapilarak diyabetik ve prediyabetik (bozulmus aclik glisemisi, bozulmus glukoz toleransi) olgularin orani belirlendi. Olgularin yas,
cinsiyet, aglik kan glukozu, OGTT 2.saat kan glukozu ve glikozile hemoglobin (A1C) degerleri belirlenerek cinsiyete gore farkliliklar
arastirildi. Glisemik tablo alt gruplarina gore karsilagtirmalar yapildi.

Bulgular: Oral glukoz tolerans testi ile risk faktorii bulunduran 187 olguda (%36,5) glukoz tolerans: normal bulundu. Yeni diyabet
tanist 48 (% 9.4) olguda saptandi. Ayrica 150 olguda (%29,3) BAG, 48’inde (%9.4) BGT ve 79’unda (%15.4) BAG ve BGT birlikteligi
tespit edildi. Erkeklerin yas, aclik kan glukozu, OGTT 2. saat glukozu ve A1C ortalamalar: ile diabetes mellitus oran: kadinlara gore
anlamli olarak yiiksekti (p<0.05). Diyabetik ve prediyabetiklerin yas ortalamalari, aglik kan glukozu, OGTT 2. saat kan glukozu ile
A1C ortalamalar1 anlamli olarak yiiksekti (p<0.05). Bu arada normal glukoz toleransh ve prediyabetikler igerisinde kadin cinsiyet orani
belirgin yitksek iken diyabetiklerde erkek cinsiyet orani daha yiiksek bulundu.

Sonug: Diabetes mellitus ve prediyabet tanisi icin OGTT tek basina 6nerilen bir testtir. Diyabet i¢in risk faktorii pediyabet prevalansi
toplumda yiiksek ve cinsiyete gore farkliliklar gostermektedir. Oral glukoz tolerans testi yapilmus riskli gruplarda diabetes mellitus tani
prevalansimiz toplumumuza ait bildirilenlere benzer oranda gériinmektedir.

Anahtar Sozciikler: Oral glukoz tolerans testi, Prediyabet, Diabetes mellitus

The Prevelance of Diabetes Mellitus and Prediabetes by Oral Glucose Tolerance
Test in Risk Population Applying to a Tertiary Hospital

ABSTRACT

Aim: Diabetes mellitus is an increasingly public health problem all over the world, due to the frequency and problems it creates. We
aimed to investigate the prevalence of prediabetes and diabetes mellitus in individuals with no known history of diabetes and risk factors
for OGTT.

Material and Methods: The proportion of diabetic and prediabetic (impaired fasting glycemia, impaired glucose tolerance) cases was
determined by performing OGTT on those who applied to a tertiary care hospital and had a risk factor for diabetes mellitus. The age,
sex, fasting blood glucose, OGTT 2nd hour blood glucose and glycosylated hemoglobin (A1C) values of the cases were determined and
differences according to sex were investigated. Comparisons were made according to glycemic subgroups.
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Results: Glucose tolerance was normal in 187 cases (36.5%) with risk factor by oral glucose tolerance test. New diabetes was diagnosed
in 48 (9.4%) cases. Together IFG and IGT were detected in 79 cases (15.4%). IFG in 150 cases (29.3%), and IGT 48 cases (9.4%). Men’s
age, fasting blood glucose, OGTT 2nd hour glucose and A1C averages and diabetes mellitus ratio were significantly higher than women
(p<0.05). Mean averages of diabetic and prediabetic patients, fasting blood glucose, OGTT 2nd hour blood glucose and A1C averages
were significantly higher than normal group (<0.05). Meanwhile, the female sex ratio was significantly higher in normal glucose tolerant

and prediabetics, while the male sex ratio was higher in diabetics.

Conclusion: OGTT is a stand-alone test for the diagnosis of diabetes mellitus and prediabetes. The prevalence of prediabetes, a risk
factor for diabetes, can be detected at high levels in society and varies according to sex.

Key Words: Oral glucose tolerance test, Prediabetes, Diabetes mellitus

GIRIS

Diabetes mellitus, pankreastan insiilin sekresyonunun
mutlak veya rolatif yetersizligi veya insiilin etkisizligi ya
da insiilin melokiliindeki yapisal bozukluklar sonucu
gelisen, hiperglisemi ve glukoz yiiksekligi ile karakterize;
karbonhidrat, protein ve lipit metabolizmalarinin
bozuklugu ile seyreden, akut metabolik ve kronik
dejeneratif komplikasyonlara neden olan bir sendromdur
(1). Giinimiizde diyabet, sikligi ve yarattigi sorunlar
nedeniyle tiim diinyada Onemi gittikge artan bir saglik
sorunudur (2,3) Uluslararast Diyabet Federasyonu
(“International Diabetes Federation”, IDF) tarafindan 2013
yilinda yayimnlanan ‘Altinci Diyabet Atlasi’ diinyada mevcut
durumu ve gelecegi ile ilgili 6nemli verileri icermektedir
(4). Diinyadaki diyabetli birey sayis1 2013 itibari ile 382
milyon iken bu sayinin 2035 yilinda 592 milyona ulasacag
ongoriilmektedir Diyabet prevalans: Asya iilkelerinde Bat1
tilkelerine oranla daha hizli artis gostermektedir (4).

Altina1 Diyabet Atlas: tahminlerine gore Tiirkiye, diyabetli
niifus itibari ile diyabetin diinyada en yiiksek olacag: ilk
10 tilke arasmna girmektedir (4). Tiim diinyada oldugu gibi
tilkemizde de diyabet prevalansi iki katina ¢ikarak arttig1 ve
%13.7 oldugu gorilmustiir (5,6). Prevalansin bu kadar hizli
artist saglik problemleri ve bununla iligkili olarak ekonomik
problemler dogurmaktadir. Tirkiye'de TURDEP-II
calismas1 verilerine gore diyabetli bireylerin %45,5 orani
hastaligin varligindan haberdar degildir (6). Diyabet
prevalansini azaltmak i¢in Onleyici programlar arasindaki
ilk adim riskli insanlar1 bulmaktir. Bozulmus Acglik
Glukozu (BAG), bozulmus glukoz toleranst (BGT) veya
bunlarin birlikteligi (BAG+BGT) énemli diyabete yatkinlik
durumudur ve ‘prediyabet’ olarak adlandirilmaktadir
(1). Bu riskli grubu saptamak icin aglik plazma glukozu,
OGTT (oral glukoz tolerans testi) 2.saat glukozu ya da
glikozillenmis hemoglobin Alc (A1C) kullanilmaktadir (1).

Burada bilinen diyabet anamnezi olmayan ve OGTT
yapilmis risk faktorii bulunan kisilerde prediyabet ve
diabetes mellitus prevalansinin arastirilmasini ve analizini
amagladik.
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GEREC ve YONTEMLER
Calisma Grubu

Calismada Ocak 2015- Aralik 2016 tarihleri arasinda Biilent
Ecevit Universitesi Saglik Uygulama ve Arastirma Merkezi
Endokrinoloji ve Metabolizma Hastaliklar1 Polikligine
bagvuran ve OGTT yapilan 218 yas fzeri olgularin
taranmasini amagladik. Olgularin yas, cinsiyet, a¢lik kan
glukozu, OGTT 2.saat kan glukozu ve glikozile hemoglobin
(HbAlc, A1C) degerleri tespit edildi.

Calismaya diyabet agisindan riskli kabul edilen yas1 >45
yil, viicut kiitle indeksi (VKI) >25 kg/m2 iizeri, birinci
derece akrabalarda diyabet tanisi, hipertansiyonu (=140/90
mmHg), dislipidemi (HDL-kolesterol<35mg/dl veya
trigliserid>250mg/dl) olanlar, iri bebek dogumu veya
gestasyonel diyabet hikayeli kadinlar, daha 6nce BAG
veya BGT saptananlar, polikistik over sendromlu (PKOS)
kadinlar, koroner, periferik veya serebral vaskiiler hastalig
bulunanlar, sedanter yasam siiren veya fizik aktivitesi
diistik, sozlii ve yazili bilgilendirilmis olur veren bireyler
alindi (1,7). Mevcut diyabet varlig, gebelik ve emzirme
donemindeki kadinlar, karaciger ve bobrek yetersizligi,
Cushing sendromu, Akromegali, feokromositoma ve
tiroid fonksiyon bozuklugu bulunanlar ¢alisma disi
birakildi. Aragtirma igin Biilent Ecevit Universitesi Klinik
Aragtirmalar Etik Kurulu onay: alindi.

Aclik kan glukozu i¢in en az sekiz saatlik aglik sonrasi
vendz kan ornekleri almmistir. Devaminda 75 gr glukoz
250 ml su ile igirilerek ikinci saat venoz kan 6rnekleri temin
edilmistir. A¢lik kan glukozu 100-125 mg/dl ve OGTT 2.
saat kan glukozu <140 mg/dl saptananlar BAG, aglik kan
glukozu <100 mg/dl ve OGTT 2. saat kan glukozu 140-199
mg/dl olanlar BGT ve hem aglik kan glukozu 100-125 mg/
dl hem de OGTT 2. saat kan glukozu 140-199 mg/dl olanlar
ise BAG+BGT olarak tanimlanmigtir. Aglik kan glukozu >
126 mg/dl ve OGTT 2. saat kan glukozu > 200 mg/dl olanlar
agikar Diabetes mellitus kabul edilmistir (1,7).
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istatistiksel Analiz

Verilerin istatistiksel analizi SPSS 19 (Statistical Pakage For
Social Science) ile degerlendirildi. Tanimlayici istatistiksel
stirekli degiskenler icin ortalamat standart sapma ve
nomimal degiskenler ise ylizde (%) olarak gosterildi. Oral
glukoz tolerans testi sonuglarina gore normal, prediyabet
ve diyabet gruplari belirlenerek cinsiyet ve gruplar arasi
yas, aclik kan glukozu, OGTT 2. saat glukozu ve A1C
ortalamalar1 karsilastirildi. Tanimlayici verilerin analizinde
student-t testi, nominal degiskenlerin karsilastirmasinda x2
testi kullanildi. Hesaplamalarda saptanan p<0.05 degerleri
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Ocak 2015- Aralik 2016 arasi Biilent Ecevit Universitesi
Saglik Uygulama ve Arastirma Merkezi Endokrinoloji ve
Metabolizma Hastaliklar1 polikligine bagvuran 18 yas ve
tizeri riskli 512 olgu degerlendirmeye alindi. Oral glukoz
tolerans testi yaptigimiz bu olgularin yas ortalamasi 50,24
+ 13,95 y1l ve 345’1 kadin (%67,38) idi. Biitlin gruba ait a¢lik
kan glukozu ortalamasi 102,36 + 11,59 mg/dl, OGTT 2. saat
kan glukozu ortalamas1 130.74 +45.83 ve A1C ortalama
degeri % 6.05 + 0.60 saptandi.

Oral glukoz tolerans testi sonrasi c¢alisma grubunun
187’sinde (%36,5) glukoz toleransi normal bulundu.
Yeni diyabet tanisi konulan olgu sayis1 48 (% 9.4) olarak
saptandi. Yeni saptanan prediyabet tanili 277 (%54.1) olgu

bulunurken, 150 olguda (%29,3) BAG, 48’inde (%9.4) BGT
ve 79’unda (%15.4) BAG ve BGT birlikteligi tespit edildi.

Diyabet taramasi yapilan erkeklerin yas, aghik kan glukozu,
OGTT 2. saat glukozu ve AIC ortalamalar: ile diabetes
mellitus orani kadinlara gére anlamli olarak yiiksek bulundu
(p<0.05) (Tablo 1).

Normal glukoz toleransi, prediyabet ve diyabeti olan
hastalarin ~ demografik ve laboratuvar verilerinin
karsilagtirilmas: ise Tablo 2’de verilmistir. Diyabetik ve
prediyabetiklerin yas ortalamalari, aglik kan glukozu,
OGTT 2. saat kan glukozu ile A1C ortalamalar1 anlamh
olarak yiiksek tespit edilmistir (p<0.05). Bu arada normal
glukoz toleransli ve prediyabetikler icerisinde kadin cinsiyet
orani belirgin yiiksek iken diyabetiklerde erkek cinsiyet
orani daha yitksek bulundu (Tablo 2).

TARTISMA

Yasam beklentisinin artmasi, ekonomik biiylime ve yagam
tarzindaki degisikler nedeniyle son zamanlarda Tiirkiye’de
de diabetes mellitus 6nemli bir saglik sorunu haline
gelmigtir (3,7). Diinya Saglik Orgiitii ve Amerikan Diyabet
Cemiyeti tarafindan diyabet tanisinda altin standart
olarak OGTT onerilmektedir (8,9). OGTT testi igin aglk
gerekmektedir. Diyabet tanisi i¢in a¢lik plazma glukozu
>126 mg/dl veya OGTT ile 2. saat kan glukozu >200 mg/
dl ya da A1C seviyesinin > %6.5 olmasi gereklidir. Yiiksek
performansh likit kromatografisi (‘High Performance

Tablo 1: OGTT yapilmuis riskli gruba ait cinsiyete gore bulgularin dagilimi

Parametreler Erkek (n=164) Kadin (n=345) P

Yas (Y1l+SD) 52.52 £ 13.79 49.17£13.92 0.011

Aclik kan glukozu (mg/dl+SD) 103.43 +12.1 101.86 £ 11.30 0.102

OGTT 2. Saat Kan glukozu (mg/dl+SD) 138.45 + 55.28 127.10 £40.21 0.146

A1C (%£SD) 6.19 £ 0.61 5.97 £ 0.58 <0.01

Normal glukoz toleransi [n(%)] 50 (30.48) 137 (39.71)

Prediyabetik [n(%)] 86 (52.43) 191(55.36)

Diabetes mellitus [n(%)] 28 (17.07) 20 (6.79) <0.01
Tablo 2: Diyabetik, prediyabetik ve normal glisemik olgulara ait bulgularin dagilim1

ROl Normal glukoz toleranst1  Prediyabetik  Diabetes mellitus g

(n=187, % 36,52) (n=277,% 54,10)  (n=48,% 9,37)

Yas (Y1l+SD) 43.74 £ 4.60 53.34 £+ 12.10 57.70 £ 11.45 0.029

Cinsiyet (E/K) 50/137 86/191 28/20 <0.01

Aglik kan glukozu (mg/dl+SD) 91.87 £7.50 107.79 £ 8.70 111.95+9.16 <0.01

OGTT 2.saat kan glukozu (mg/dl+SD) 101.82 + 23.19 132.79 £ 33.14 231.56 £ 23.06 <0.01

A1C (%£SD) 5.86 +£0.57 6.11 £ 0.60 6.26 £ 0.57 <0.01
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Liquid Cromotography’, HPLC) ile 6l¢iilmiis A1C diyabet
tanisi icin onerilmektedir (1). Ozellikle A1C igin aglik
gerekmemektedir. Ancak A1C dl¢iimii pahali bir yontem
olup her klinikte yapilamamaktadir. Glukoz bakilan her
merkezde OGTT ise yapilabilmektedir ve kolayca diyabet
tanis1 konulmaktadir. Calismalar gostermistir ki OGTT ‘ye
kars1 A1C ile diyabet tanisi konuldugu zaman prevalans
dismektedir (10).

Ulkemizde 1997-1998 yillar1 arasinda yapilan TURDEP-1
caligmasinda diyabet prevalansi %7.2 ve bozulmus glukoz
intoleransi prevalansi ise %6.7 saptandu (5,6). Ancak ilkinde
olgulara OGTT yapilmamist: (5). Oniki yil sonra yapilan
TURDEP-2 ¢calismasindaise diyabet prevalanst TURDEP-1’e
oranla %90 artarak %13.7’ye yiikselmistir (6). Calismamizda
diyabet orani %9.4 olup TURDEP-2 verilerine oranla diisiik
saptandi. TURDEP-2 ¢alismasinda prediyabet prevalansi
ise TURDEP-I’e oranla %106 artarak %30.8 oraninda
saptanirken ¢alisma grubumuzda ise prediyabet prevalansi
%. 54.1 olup Tiirkiye verilerinin {istiinde idi. TURDEP-2
calismasinda BAG %14.7 iken ¢alismamizda % 29.3 yiiksek,
BGT ise TURDEP-2 de %7.9 iken arastirmamizda % 9.4
oraninda benzer bulundu. TURDEP-2 ¢aligmasinda diyabet
kadinlarda daha fazla iken c¢alismamizda ise erkeklerde
daha fazla idi. Ayrica ¢aligmamizda prediyabet kadinlarda
fazla olarak saptandi. Farkli iilkelerin ¢aligmalarinda ise
erkeklerde daha fazla bulunmustur (11-14). Bu arastirmada
OGTT ile olgularda diyabet tanisi arastirilirken A1C tani
icin kullanilmamustir. Ozellikle A1C eritrosit émriinden,
membran gegirgenliginden, hemoglobin igeriginden
ve etnik degiskenlikten degismektedir (15, 16). Giliney
Afrikada yapilan bir ¢caligmada diyabet prevalans: %8.2 ve
prediyabet orani ise %19.8 (%5.1 BAG, %86.6 BGT ve %8.3
BAG+BGT) bildirilmistir (17). Aragtirmamizda prediyabet
orant OGTT yapilan olgularimizda bu arastirmada
bildirilenden ytiksekti.

Arastirmamizda erkeklerin yas ortalamast TURDEP-2’ye
benzer oranda daha fazla idi. TURDEP-2 de (6) kadinlarda
aclik plazma glukozu, tokluk plazma glukozu ve A1C daha
yiiksek iken ¢aligmamizda cinsiyetler arasinda aglik plazma
glukozu, tokluk plazma glukozu agisindan fark yoktu.
Ancak AIC erkeklerde anlamli olarak daha yiiksek idi
(p<0.05). Cinde yapilan bir ¢aliymada diyabet prevalans:
%9.7 orani ile galismamizda buldugumuz orana benzerdir
(18). Calismamizda ytiksek riskli bireylerde OGTT ile tam
konulan diyabetlilerin oraninin genel populasyondaki
verilere gore dustkliginin bir diger nedeni diyabet
tanis1 almis ve tedavisi planlanmis olgularin arastirmaya
katilmamig olmasidir.

Ayrica diyabet prevalansinin yas ile arttigr bildirilmistir
(19). Bu galismada da benzer sekilde diyabetik olan hastalar
prediyabet ve normal glukoz toleransi olan hastalara
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oranla daha yaslilardi. Hem diyabet hem de prediyabet
tanist icin tek bagina OGTT onerilen bir testtir (20).
Calismalar gostermistir ki sadece aglik plazma glukozu ile
sadece diyabetiklerin %351 saptanirken OGTT ile %46-60
oraninda saptanmaktadir (18,21,22). Diyabetik hastalarin
karakteristik o6zellikleri ve risk faktorleri diyabet tanisinin
belirlenmesi icin kullanilan yonteme gore degismektedir.
Calismamizda olgularin beden kiitle indeksi, kan basinci
lipid degerlerine ait verileri tanimlanmamigstir ve risk
faktorleri siniflandirilmamustir.

Diyabet, aglik plazma glukozu (BAG), oral glukoz tolerans
testinde (OGTT) 2. saat plazma glukozu ve Alc de dahil
olmak tizere farkli belirtecler temelinde tanimlanmigtir.
Farkl1 diyagnostik tanimlamalarin hem diyabet popiilasyon
prevalans: hem de daha once teshis edilmemis bireylerin
aragtirmalarinda farklilik gosterebilmektedir (16). Ozellikle
glukoz temelli testlere gére A1C kullanilirsa daha 6nce teshis
konulmamas kisilerin 6nemli bir béliimiinii tanimlayamaz
(16). Ulusal ve uluslararas: epidemiyolojik verilere gore
agikar diyabet prevalansinda giderek artis olmasina ragmen
yiksek riskli gruplarda OGTT yapilmas: diyabet tanist
agisindan altin standarttir. Bu teste gore calisma grubumuz
yiiksek riskli olsa da diyabet tanisi ulusal epidemiyolojik
veriler yakin ve uyumlu bir sonu¢ vermistir. OGTT
sonucuna gore prediyabet ya da BAG ve BGT’li bireylerin
oranindaki yiikseklik devam etmektedir.

Sonug olarak diabetes mellitus tanisinda her yerde yapila-
bilmesi nedeniyle OGTT halen altin standart olma 6zel-
ligini korumaktadir. Calismamizda OGTT yapilan riskli
populasyondaki bireylerin glisemik tablosu tanimlanmugtr.
Diyabet i¢in risk faktorii olan prediyabetik durumun preva-
lans yitksek olmasi, cinsiyete gore farkliliklar olsa da riskli
gruplarda diabetes mellitus tani prevalansi toplumumuza
ait bildirilen prevalansa yakindir. Asikar diyabetlilerin katil-
masi ile bu oran daha da yiiksek saptanacaktir. Epidemiyo-
lojik agidan OGTT gibi ucuz ve kolay yontemlerle diabe-
tes mellitusun taninmasinin ve riskli gruplarda taramanin
yapilarak yeni diyabetiklerin tespiti 6nemlidir.
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Diyabetik Sicanlarda Melatonin Uygulamasinin Karaciger, Bobrek,
Mide, Pankreas ve G0z Dokularinda Oksidatif Stres Uzerine Etkisi

Meryem ERGENC, Salim OZENOGLU', Inci TURAN?, Veysel Haktan OZACMAK?, Hale SAYAN OZACMAK>

'Biilent Ecevit Universitesi Saglik Bilimleri Enstitiisii, Zonguldak
*Biilent Ecevit Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Zonguldak

OZET

Amag: Oksidatif stresin diyabetik komplikasyonlarin gelisiminde gok 6nemli rol oynadig1 yaygin olarak kabul edilmektedir. Boylece
koruyucu tedaviler hastaligin olas: yan etkilerini hafifletebilir. Bu ¢aligmanin amaci melatonin tedavisinin diyabetik sicanlarin karaciger,
bobrek, pankreas, mide ve retinal dokularindaki oksidan ve antioksidan durumuna etkisini incelemektir.

Gereg ve Yontemler: Erkek Wistar albino cinsi si¢anlar 4 gruba ayrildilar: Kontrol, kontrol+melatonin, diyabetik ve diyabet+melatonin
uygulanan grup. Sicanlarda intraperitoneal (i.p) olarak tek doz streptozotosin (STZ) (60 mg/kg) uygulamas ile diyabet olusturulmustur.
Melatonin 10 mg/kg dozunda giinde tek doz i.p olarak 30 giin boyunca uygulanmistir. 30 giinlilk tedavinin sonunda indirgenmis
glutatyon (GSH) ve malondialdehid (MDA) diizeyleri karaciger, bobrek, pankreas, mide ve retinada 6l¢tilmustiir.

Bulgular: Sonuglarimiz diyabetik hayvanlarin dokularinda MDA diizeylerinin arttigini ve GSH seviyelerinin azaldigini gostermistir.
Melatonin uygulamasi karaciger disindaki dokularda MDA diizeylerini anlamli olarak diigtirmiistiir. Melatonin tedavisi diyabet grubuna
gore karsilastirildiginda GSH diizeylerinde pankreas ve mide digindaki dokularda artis bulunmugtur.

Sonug: Bu ¢alismada sunulan sonuglar, diyabete, diyabetik komplikasyonlarin baglica nedeni olarak kabul edilen oksidatif stresin eslik
ettigi ortak goriisityle uyumludur. Sonuglarimiz melatoninin diyabette artan oksidatif stres tizerinde iyilestirici etkisi ile kullanilabilecegini
gostermektedir.

Anahtar Sozciikler: Diabetes mellitiis, Melatonin, Oksidatif stres, Glutatyon.

The Effect of Melatonin Administration in Diabetic Rats on Oxidative Stress in
Liver, Kidney, Stomach, Pancreas and Eye Tissues

ABSTRACT

Aim: It is commonly accepted that oxidative stress plays a crucial role in the development of diabetic complication. Thus, preventive
therapy can alleviate the possible side effects of the disease. The aim of the present study was to investigate the effect of melatonin
administration on the oxidant and antioxidant system in the liver, kidney, pancreas, stomach and retinal tissues of diabetic rats.

Material and Methods: Male Wistar albino rats were randomly divided into 4 groups: control; control+Melatonin treatment; diabetic;
diabetic+melatonin treatment. Rats were injected with a single intraperitoneal (i.p) injection of streptozotocin (STZ) (60 mg/kg) to
induce diabetes mellitus. Melatonin (10 mg/kg) was given daily by i.p injection for 30 days. After 30 days of treatment, the contents of
reduced glutathione (GSH) and malondialdehyde (MDA) in liver, kidney, pancreas, stomach and retina were assayed.

Results: Our results showed that diabetic rats exhibited significant decreases in GSH level and exhibited a high level of MDA in tissues.
Melatonin treatment significantly reduced the elevated MDA level all tissues except liver tissue. GSH levels were found to increase in all
tissues except pancreas and stomach after melatonin treatment compared diabetes group.

Conclusion: The results presented in this study are in agreement with the common view that diabetes is accompanied by oxidative stress,

which is regarded as the main cause of diabetic complications. Our results suggests that melatonin could be used for its ameliorative
effect against oxidative stress in diabetes.
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GIRIS

Diabetes Mellitiis (DM) ile ortaya ¢ikan yiiksek kan sekeri
proteinlerin glikozilasyonu ve glukoz oksidasyonu ile serbest
oksijen radikallerinin (SOR) olusumuna yol agarak oksidatif
stresin gelisimine neden olur. Oksidatif stres diyabetik
komplikasyonlarin temel nedeni olarak kabul edilmekte
ve diyabetle birlikte gozlenen bobrek yetmezligi, korlik,
kardiovaskiiler hastaliklar ve kanseri iceren ciddi saglik
problemlerinin patogenezinden sorumlu tutulmaktadir.
Diyabetik deney hayvanlarinda ortaya c¢ikan oksidatif
stresin glukoz otooksidasyonu, lipid peroksidasyonu,
protein glikasyonu ve antioksidan enzimlerdeki azalmis
aktivite sonucu ortaya c¢ktig bildirilmektedir (1,2,3).
Anormal olarak yiiksek seviyedeki SOR ve antioksidan
savunma mekanizmasindaki azalma hiicresel organellerin
hasart, lipid peroksidasyonunda artis ve instilin direncinin
gelisimi ile sonuglanmaktadir (4,5).

Hiperglisemi ile olusan oksidatif stres ve inflamatuar
cevap hepatoselliiler hasar olusturucu bir faktérdiir. SOR
inflamatuar mediatorlerin salinimina neden olarak adezyon
molekiillerinin yapimina ve lokosit infiltrasyonuna yol agar.
Bundan bagka SOR hepatositlerde apoptoz ile karaciger
dokusunda harabiyete neden olur. Insiilin tedavisi goren
diyabetik hastalarda bile karaciger hiicre sayisi, biiytimesi
ve 6liimiinde degisiklikler gozlenmektedir (3).

DM diinya genelinde kronik bobrek hastaliklariin en yaygin
sebebidir. Diyabetik nefropati Tip 1 ve 2 DM hastalarinin
%30-40'1nda  gozlenmektedir (6). Diyabetik nefropati
son donem bobrek yetmerzligine neden olmaktadir (7).
Diyabetik nefropati glomeruloskleroz, asir1 ekstraselliiler
matriks birikimi, glomerular hipertrofi ve bazal membran
kalinlagmasi ile karakterizedir. Caligmalar yiiksek glukoz
seviyesinin SOR yapimina neden olarak proksimal tiibiiler
fonksiyonu inhibe ettigi ve podositlerde apoptoza yol
actigini gostermistir (8).

Sindirim ile ilgili problemler o6zellikle gastroparezis
diyabetik hastalarda siklikla gozlenmektedir. Gastroparezis
diyabetik hastalarin %30-50’sinde gézlenmektedir. Bu
durumun gelisiminde hipergliseminin tetikledigi enterik
sinir sistemi disfonksiyonu, otonomik ndropati ve oksidatif
stres rol oynamaktadir (5).

Diyabetik retinopati DM’in en ciddi mikrovaskiiler
komplikasyonlarindan biridir ve gelismekte olan tilkelerde
gorme azlig1 ve korliige neden olmaktadir. DM’in deneysel
caligmalarinda diyabetin retinanin noéronal ve vaskiler
yapilarda harabiyete neden oldugu bildirilmektedir. Retinal
hasarin molekiiler mekanizmalar1 arasinda artmis oksidatif
stres, protein oksidasyonu ve oksidatif DNA hasar1 yer
almaktadir. Diyabet retinada endojen bir antioksidant olan
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glutatyon miktarinda azalmaya neden olmaktadir ve bu da
retinay1 hasara karst daha duyarl: hale getirmektedir (9,10).

Melatonin primer olarak pineal bezden salgilanan bir
hormondur. Melatoninin olduk¢a giiglii antioksidant ve
antiinflamatuar etkileri bulunmaktadir. Daha 6nceki ¢alis-
malarda melatoninin pankreas, bobrek, karaciger, noral ve
korneal dokularda hasari azaltarak diyabetin komplikas-
yonlarina karsi koruyucu oldugu gosterilmistir (11). Diya-
betik hasta ve diyabetik siganlarin serumlarinda melatonin
diizeylerinin ilging olarak diisiik oldugu saptanmstir (7).
Diyabette endojen antioksidan koruma sisteminde bozuk-
luklar nedeniyle diyabetin tedavisinde eksojen antioksidan-
larin uygulanmas tizerine odaklanilmaktadir. Melatoninin
streptozotosin (STZ) ile olusturulan diyabetik sicanlarda
bozulmus antioksidan sistemi normale dondiirebildigi
bulunmustur (6,7, 11,12).

SOR yapiminin artmasi ile oksidatif stresin olugsmasi diya-
betik hastalarda anemi, hepatopati, nefropati, retinopati
ve vaskiiler hastaliklar gibi bazi komplikasyonlar siklikla
gozlenmektedir. Bu nedenle antioksidan bazli tedavile-
rin diyabetin oksidatif stres kaynakli komplikasyonlariin
engellenmesinde etkili olabilecegi vurgulanmaktadir (12).
Bu ¢alisgmanin amaci STZ ile deneysel diyabet olusturulmus
sicanlarda diyabetik komplikasyonlarin goézlendigi karaci-
ger, bobrek, mide, pankreas ve retina dokularinda oksidatif
stres ve antioksidan durumu tizerine melatonin uygulama-
sinn etkilerinin incelenmesidir.

GEREC ve YONTEM

Bu caligma Biilent Ecevit Universitesi Deney Etik Kurul
karari ile Deney Hayvanlari Unitesinden temin edilen
agirhiklart 300-350 g olan 40 adet erkek Wistar albino
cinsi sigan kullanilarak yapilmistir. Sicanlar 12 saat gece
ve giindiiz 12 saat 151k olacak sekilde standart kafeslerde ve
sican yemi ile beslenerek 21°C 1s1da barindirildilar.

Deney hayvanlarinda diyabet olugturmak i¢in 60 mg/kg do-
zunda STZ (Sigma Chemical Co.,St. Louis, MO, ABD) tek
doz olarak intraperitoneal (i.p) olarak uygulanmistir (pH
4,5 Sitrat tamponu i¢inde)(11). STZ uygulamasindan 3 giin
sonra aglik kan sekeri diizeyleri kuyruk veninden alinan kan
ornekleri ile 6l¢iilmustiir. Kan sekeri diizeyinin 250mg/dL
olmas: diyabet olarak kabul edilmistir.

Calismada denekler her grupta 10 hayvan olacak sekilde 4
gruba ayrildr:

1. Normoglisemik kontrol grubu (n:10): Bu gruptaki deney
hayvanlarina deney siiresinde diger deney gruplariyla
aynt miktarda i.p serum fizyolojik (SF) uygulamasi
yapilmustir.

2. Normoglisemik kontrol +melatonin grubu (n:10). Bu
gruptaki deneklere melatonin uygulamasi yapilmistir.
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3. Diyabet+SF (n:10): Deneklerde diyabet olusturulduktan
sonra SF uygulamasi yapilmistir.

4. Diyabet+Melatonin uygulanan grup (n:10): Diyabet
olusturulduktan sonra melatonin uygulamasi yapilan
grup. Melatonin (Sigma Chemical Co.,St. Louis,
MO, ABD) diyabet olusturulduktan sonra 10 mg/
kg dozunda ip olarak giinde tek doz seklinde 30
glin boyunca uygulanmustir (11). 30 giinliik siirenin
sonunda yiiksek doz anestezi ile feda edilen hayvanlarin
karaciger, bobrek, mide, pankreas ve retina dokulari
alarak lipid peroksidasyonun bir gostergesi olarak
malondialdehid(MDA) ve endojen bir antioksidan olan
indirgenmis glutatyon (GSH) diizeyleri biyokimyasal
olarak ol¢ilmiistiir.

Lipid peroksidasyonunun gostergesi olan MDA seviyesi
Casini ve ark)nin metodu esas alinarak calisildi (13). Major
endojen antioksidan olan GSH seviyeleri Aykac ve ark’nin
yontemine gore olgiildii(14).

Istatistiksel analiz: Verilerin degerlendirilmesi SPSS
22 istatistik paket programi kullanilarak yapilmistir.
Sayisal degerler ortalama + standart hata (SE) olarak
verilmistir. Gruplararasi farkliliklar Kruskal Wallis testi ile
degerlendirlmistir. Grup i¢indeki anlamlilik ise Bonferroni
testi ile karsilagtirlmigtir. P’nin <0.05 oldugu degerler
istatistiksel olarak anlamli olarak kabul edilmistir.

BULGULAR

Karaciger dokusu MDA ve GSH diizeyleri Sekil 1’de
gosterilmigtir. Karaciger dokusu MDA diizeyleri STZ
ile diyabet olusturulan siganlarda kontrol grubuna gore

istatistiksel olarak anlamli yiiksek bulunmustur (p<0,05).
Ancak melatonin uygulamasinin karaciger dokusunda
MDA diizeylerini azaltmada etkili olmadif1 gozlenmistir
(p>0,05). GSH diizeylerinde ise diyabet grubunda belirgin
azalma gozlenirken bu azalmanin melatonin uygulamas ile
korundugu saptanmistir (p<0,05).

Bobrek  dokusunda MDA  diizeylerinin  diyabetik
hayvanlarda kontrol ve melatonin+diyabet grubuna
gore belirgin olarak yiikseldigi saptanmustir (p<0,05).
Melatoninin diyabetle ortaya ¢ikan oksidatif stresi
azaltmada etkili oldugu gozlenmektedir. Ayrica melatonin
uygulanan diyabet grubunda GSH diizeylerinde kontrol ve
diyabet gruplarina gore istatistiksel olarak anlaml artisin
oldugu bulunmustur(p<0,05) (Sekil 2).

Retinal dokuda MDA diizeylerinin diyabet grubundakontrol
gruplarina gore arttig1 ve bu artisin melatonin uygulamasi ile
kontrol grubu seviyelerine indirilebildigi saptanmigstir. GSH
seviyesinin melatonin uygulamas: sonrasinda istatistiksel
olarak anlaml sekilde arttig1 goriilmiistiir (p<0,05)(Sekil 3).

Pankreas dokusu MDA  degerleri incelendiginde
diyabet+melatonin grubunda diyabet grubuna gére belirgin
azalma tespit edilmistir (p<0,05). Pankreas dokusu GSH
diizeyinde melatonin uygulamas: sonrasinda istatistiksel
olarak anlaml bir degisim saptanmamistir (p>0,05) (Sekil
4).

Mide dokusu MDA diizeyleri diyabet sonrasinda anlaml
olarak artmustir (p<0,05). Mide dokusu MDA ve GSH
diizeylerinde melatonin uygulanan grup hayvanlarinda
diyabetli gruba goére anlamli azalma belirlenmistir (p<0,05)

(Sekil 5).
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Sekil 1: Karaciger dokusu MDA ve GSH degerleri. Diyabet sonrasinda karaciger dokusu MDA diizeylerinde kontrol gruplarina
gore anlamli artis tespit edilmigtir. Melatonin uygulamasinin karaciger MDA diizeylerini azaltmada etkili olmadig1 saptanmustir.
GSH diizeylerinde ise diyabet gruplarinda kontrol gruplarina gore istatistiksel olarak anlamli diigiis tespit edilmistir.
Melatonin uygulamasinin diyabetli hayvanlarda GSH diizeylerindeki azalmay1 engellemede etkili bulunmustur. "Kontrol, *
Kontrol+Melatonin, * Diyabet+SF grubuna gore anlamli farklilig1 gostermektedir. P<0,05 anlamli kabul edilmistir. Sonuglar

ortalama=SE olarak verilmektedir.
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Sekil 2: Bobrek dokusu MDA ve GSH degerleri. Melatonin bobrek dokusunda diyabet ile artan oksidatif stresi azaltmigtir.
Melatonin uygulamas: sonrasinda diyabetik hayvanlarda bobrek dokusu GSH diizeylerinde diger gruplara gore anlamli artis
gozlenmistir. "Kontrole gore, * Kontrol+Melatonin grubuna gore, & Diyabet+SF grubuna gore anlaml farkliligi gostermektedir.
P<0,05 anlamli kabul edilmistir. Sonuglar ortalama+SE olarak verilmektedir.
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Sekil 3: Retina dokusu MDA ve GSH degerleri. Melatonin retinada oksidatif stresi azaltmada ve GSH diizeylerinin yiikseltilmesinde
etkili olmustur. Kontrole gore, * Kontrol+Melatonin grubuna gore, * Diyabet+SF grubuna gore anlamli farklihig1 gostermektedir.
P<0,05 anlamli kabul edilmistir. Sonuglar ortalama+SE olarak verilmektedir.
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Sekil 4: Pankreas dokusu MDA ve GSH degerleri. MDA diizeyleri melatonin tedavisi sonrasinda anlamli olarak azalmustir.
GSH diizeylerinde istatistiksel olarak anlamli degisiklik saptanmamuistir. "Kontrole gére, * Kontrol+Melatonin grubuna gore,
& Diyabet+SF grubuna goére anlamli farkliligi gostermektedir. P<0,05 anlamli kabul edilmistir. Sonuglar ortalama+SE olarak

verilmektedir.
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Sekil 5: Mide dokusu MDA ve GSH degerleri. MDA diizeyleri melatonin uygulanan grupta Diyabet+SF grubuna gore anlaml
olarak azalmistir. Diyabetle birlikte mide dokusu GSH diizeyleri kontrol grubuna gore anlaml azalirken, melatonin uygulamasi bu
azalmay1 engellemede etkili goriilmemistir. Diyabet+melatonin grubunda GSH diizeyleri Diyabet+SF grubuna gore istatistiksel
olarak anlaml diizeyde diigitk bulunmustur. "Kontrole gore, * Kontrol+Melatonin grubuna gore, & Diyabet+SF grubuna gore
anlamli farklilig1 gostermektedir. P<0,05 anlamli kabul edilmistir. Sonuglar ortalama+SE olarak verilmektedir.

TARTISMA

Calismada elde edilen sonuglara gore DM’tin karaciger,
bobrek, pankreas, mide retina dokularinda MDA
seviyelerinde artiga neden oldugu, buna kargin endojen
antioksidan olan GSH diizeylerinde azalmaya neden oldugu
gozlenmistir. Melatonin tedavisi sonrasinda dokulardaki
lipid peroksidasyonu seviyesinde azalmalar gozlenirken,
GSH seviyelerinin ise kontrol degerleri seviyesinde
korundugu saptanmustir.

Literatiir bilgileri incelendiginde STZ ile olusturulan
diyabetik sicanlarda ve tip 1 ve tip 2 diyabet hastalarinda
SOR {iiretiminin hizlandig1 belirlenmistir. ~ Oksidatif
stres artis1 ile olusan lipid peroksidasyonu seviyesindeki
artigla  birlikte glutatyon homeostazisinde bozulmalar
da saptanmaktadir (15,16). Redoks durumundaki bu
degisiklikler STZ uygulanan sigan ve her iki tip diyabet
hastalarinin eritrositlerinde de gozlenmistir (17). Melatonin
uygulamasinin ise diyabetle ortaya g¢ikan glutatyon
homeostazisi bozukluklarin1 korumada etkili oldugu
gosterilmigtir. Melatonin uygulamasi sonrasinda diyabetik
hayvanlarda GSH seviyesinde artis bobrek, karaciger, beyin,
kalp dokularinda ve plazmada gosterilmistir(18,19,20).

Melatonin pineal bez, retina ve diger dokulardan ritmik
olarak karanlik doénemde salinan bir indoleamiddir.
Melatonin hidroksil radikali, superoksit radikali ve
peroksinitrit gibi SOR tiirevlerini olarak ortadan kaldirarak
direkt antioksidan etki gosterirken, endojen antioksidan
enzimlerin yapimini artirarak indirekt olarak antioksidan
etki de gostermektedir (21).

Cesitli calismalarda DM’iin karaciger dokusunda hepatosit
dejenerasyonu, inflamasyon, fibrozis gibi histopatolojik
degisikliklere neden oldugu gosterilmistir (22). Ayricakronik

hiperglisemi ile artan SOR ve inflamatuar cevap, diyabetle
olusan karaciger degisikliklerinden sorumlu tutulmaktadir
(3). Elbe ve ark. (2015) diyabetle karaciger dokusunda
MDA diizeylerinin arttigini, GSH diizeylerinin azaldigini
ve bu degisikliklerin melatonin ile kontrol diizeylerine
getirildigini saptamuglardir (22). Bizim ¢alismamizda da
literatiirdeki bilgilere benzer sekilde diyabet sonucunda
MDA diizeylerinin karaciger dokusunda arttigi ve GSH
diizeylerinde azaldig1 gozlendi. Ancak melatonin tedavisi
sonrasinda MDA diizeylerinde istatistiksel olarak anlamli
bir azalma olmazken, GSH diizeylerinin diyabet+SF grubuna
gore anlamli olarak arttig1 saptandi. GSH diizeylerindeki bu
degisim literatiirle uyumludur (22,25). Bizim ¢aligmamizda
diyabetik sicanlarda melatonin uygulamasinin lipid
peroksidasyonu iizerine etkili olmamasi ¢esitli nedenlerden
dolay1 olabilir. Bunlar arasinda melatonin uygulamalarinin
bazi ¢alismalarda 8 haftalik siire ile uygulanmasi (25) veya
yiiksek dozlarda uygulanmasinin (22) etkili olabilecegini
distinmekteyiz.

Calismamizda bobrek dokusu MDA diizeylerinin diyabetik
sicanlarda artti1 ve bu artisin melatonin uygulamasi ile
azaldigr tespit edilmistir. Ayrica bobrek dokusu GSH
diizeyleri melatonin uygulanan diyabetik siganlarda belirgin
olarak ytiksek olarak bulunmustur. Bu sonuglar literatiirdeki
diger caligmalarla benzerlik gostererek melatoninin diyabet
ile ortaya ¢ikan oksidatif stresi bobrek dokusunda azalttigi
ve GSH homeostazisini diizenledigini ortaya koymaktadir
(26,27).

Retina melatonin sentezinin oldugu diger bir dokudur.
Diyabetik si¢anlarda retinal melatonin sentezinin azaldig
gosterilmistir  (28,29). STZ ile olusturulan diyabet
modelinde melatoninin retinal histopatolojik degisiklikleri
ve apoptotik hiicre dlimiinii azaltabildigi bildirilmektedir
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(30). Calismamizda da melatoninin literatiirle uyumlu
olarak retinal dokuda oksidatif stresi azaltmada etkili
oldugu gorilmiustiir (11,28).

STZ igerigindeki nitroziire nedeniyle pankreas B hiicreleri
tizerine toksik etki gostermektedir. STZ pankreas f
hiicresinde NAD seviyesinde azalma ile hiicre i¢ci SOR
yapimini artirarak apoptozu tetikler (31). Yavuz ve ark.
(2003) melatonin pankreas  hiicresinde oksidatif stresi
azaltmada etkili oldugunu gostermislerdir (32).

Daha o6nceki ¢aligmalara benzer olarak diyabetle birlikte
mide dokusu MDA diizeylerinde artis saptanmigtir (33).
Melatonin tedavisi bu artis1 engellemede etkili olmugtur.
Pradeepkumar ve ark. (2011) melatoninin diyabetik
sicanlarda tlser olusumuna kars1 midede koruyucu etkili
oldugunu gostermislerdir (34). GSH diizeyleri tizerine
melatoninin etkili olmadig1 gozlenmektedir.

Diyabetik hastalarda ve diyabetik hayvanlarda serum ve
pineal bez melatonin diizeyleri azalmaktadir bu da giinliik
ritim desenkronizasyonuna ve dokularin antioksidan
kapasitesinin azalmasina neden olmaktadir. Ayrica diyabetle
olusan GSH azalmas1 oksidatif stresi daha da artirmaktadir.
Boylece diyabetle olusan komplikasyonlara yatkinligin
artabildigi Dbildirilmektedir (35). Bu c¢aligmadan elde
edilen sonuglar melatoninin diyabetik komplikasyonlarin
olustugu karaciger, retina, bobrek gibi dokularda &zellikle
antioksidan ozelligi ile oksidatif stresi azaltmada etkili
oldugunu gostermistir. Bu nedenle melatoninin diyabetin
komplikasyonlarinin engellenmesinde etkili bir tedavi
ajan1 olabilecegini diisiinmekteyiz. Caligmadan elde edilen
sonuglarin desteklenmesi icin daha ileri arastirmalarin
yapimasina gereksinim vardir.
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ABSTRACT
Aim: The aim of the present study is to evaluate hematological parameters in patients with obstructive sleep apnea syndrome (OSAS).

Material and Methods: Patients underwent a polysomnographic (PSG) test at our sleep laboratory was retrospectively reviewed.
Patients with cancer, cardiovascular disease, hematologic disorders, infectious diseases and rheumatologically disorders, renal or
hepatic insufficiency were excluded from the study. Two hundred and ten OSAS patients with an apnea-hypopnea index (AHI) of more
than five events and 57 controls with an AHI of less than four events were included. Study population was divided into four groups
depending on the AHI as: mild OSAS (AHI= 5-15), moderate OSAS (AHI=15-30), severe OSAS (AHI>30), and the control (AHI<5).
Hematologic parameters were measured and compared.

Results: Platelet lymphocyte ratio was significantly lower in patients with OSAS compared to the control (p = 0.050). Neutrophil
lymphocyte ratio between OSAS and the control was not different (p = 0.947). Serum triglyceride level and mean platelet volume were
significantly higher in patients with OSAS (p < 0.0001; p = 0.043). Platelet distribution width was significantly higher in severe OSAS
group compared to control, mild and moderate OSAS subgroups (0.014).

Conclusion: No relationship was found between OSAS and NLR. There is a debate over putative relationship between NLR, PLR, and
OSAS.

Key Words: Obstructive sleep apnea syndrome, OSAS, Neutrophil lymphocyte ratio, Platelet lymphocyte ratio

Enflamatuar Belirte¢ Olarak Notrofil Lenfosit Orani, Platelet Lenfosit Orani
gibi Hematolojik Parametrelerin Tikayict Uyku Apne Sendromunun §iddeti ile
Iligkisinin Degerlendirilmesi

OZET
Amag: Bu ¢aligmanin amaci tikayict uyku apnesi (OSAS) olan hastalarda hematolojik parametrelerin degerlendirilmesidir.

Geregve Yontemler: Buarastirmada uyku laboratuvarinda Polisomnografi testi yapilan hastalar geriye doniik olarak degerlendirilmistir.
Kanser, kardiyovaskiiler hastalik, hematolojik bozukluk, enfeksiyon hastaliklari, romatolojik hastaliklar, renal ve hepatik yetmezlik olan
hastalar ¢alismaya alinmamuistir. Calismaya apne-hipopne endeksi 5 olaydan fazla olan 210 hasta ve 57 AHI 5 den az olan kontrol olarak
almmustir. Aragtirma grubu polisomnografideki AHI skorlarina gore 4 gruba ayrilmistir: hafif OSAS (AHI= 5-15), orta OSAS (AHI=15-
30), ciddi OSAS (AHI> 30), ve kontrol (AHI<5). Hematolojik parametreler degerlendirilmis ve karsilastirilmigtir.

Bulgular: Trombosit lenfosit oran1 OSAS hastalarinda kontrol grubuna gore anlaml diigiik saptanmustir. (p = 0.050). OSAS ve kontrol
gruplar1 arasinda notrofil lenfosit orani yontinden istatistiksel olarak anlamli farklilik izlenmemistir (p = 0.947). Serum trigliserid ve
ortalama trombosit hacmi OSAS hastalarinda anlamli yiiksek izlenmistir (p < 0.0001; p = 0.043). Trombosit dagilim hacmi ciddi OSAS
grubunda kontrol grubuna ve diger OSAS alt gruplarina gére anlamli yiiksek saptanmistir. (p = 0.014).

Sonug: OSAS ve NLR arasinda herhangi bir iliski izlenmemigtir. NLR, PLR, ve OSAS arasindaki olasi iliski izerine hél4 arastirmalarin
sonuglari tartigmalidir.
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INTRODUCTION

Obstructive sleep apnea syndrome (OSAS), characterized by
recurrent obstruction of the airway during sleep has nega-
tive impact on the health of millions of people around the
world. This syndrome is characterized by episodic hypox-
emia, oxidative stress, and sleep disorders at night. The prev-
alence is 4% in males and around 2% in females, respectively
(1). OSAS is the most prevalent sleep disorder and ranks as
the second most prevalent respiratory disorder following
asthma (1-3). There is a 2- to 3-fold increase in the incidence
and severity of OSAS with age (4, 5). OSAS is known to cause
neurologic, metabolic, and cardiovascular disturbances (6-
11). This syndrome has an important place in the practice of
preventive medicine due to high risk of morbidity and mor-
tality and the treatable nature of it (12, 13).

Complete blood count is a cheap, practical, and easy-
to-perform test. Parameters such as red cell distribution
width (RDW), mean platelet volume (MPV), neutrophil
lymphocyte ratio (NLR), and platelet lymphocyte ratio (PLR)
can be easily obtained with routine blood count. MPV is a
laboratory parameter providing information about platelet
functions in the state of thrombosis, and this parameter has
therefore been suggested as a marker of hemostasis (14,
15) NLR is currently considered as a parameter indicating
both elevation of neutrophils reflecting acute inflammation
and decreased lymphocytes reflecting physiological stress.
Thus, this parameter has been suggested as a new prognostic
marker (16-18). Azab et al. studied changes in PLR in long
term follow up as the marker of mortality in patients with
sustained non-ST segment elevation myocardial infarction
(NSTEMI). It was indicated that elevated PLR was an
independent predictor of mortality in the long-term follow
up of NSTEMI (19).

The objective of the present study was to examine the
changes in PLR and other hematologic parameters in
patients with OSAS. The other aim of this study is to evaluate
the relationship between severity of OSAS and PLR.

MATERIAL and METHODS
Subjects

Subjects who have been admitted to our hospital for
polysomnography test (PSG) between November 2012 and
December 2014 were evaluated retrospectively. Patients
who have been diagnosed cardiovascular disease according
to clinical history, physical examination and EKG were
excluded from the study. Subjects who have been taking
antibiotics and anti-inflammatory drugs (NSAIDs ets.),
with known cardiovascular disease, hematologic disorders,
cancer, renal and hepatic failure, infectious disease, and
rheumatologic disorders were excluded. This study was
approved by local ethic committee.

Turk J Diab Obes / Tiirk Diyab Obez [ 2017; 3: 125-131

Dikbas O. et al.

Biochemical Analysis

Venous blood samples were taken into Becton Dickinson
Vacutainer tube following 12 hours fast. Glucose, total
cholesterol, triglycerides, high density lipoprotein (HDL),
low density lipoprotein (LDL) measurements were made
with calorimetric methods (Abott Laboratories; Illinois
(USA). Whole blood count were evaluated with automatic
measurement device (Abbott Cell-Dyne Ruby; IL 60064
USA).

PSG test was performed with Compumedics E
series 44 channel PSG device. The PSG recordings
included electrocardiography, chest excursions,
electroencephalography, pulse oximetry and leg
electromyography. The apnea-hypopnea index (AHI) was
defined as the average number of apnea and hypopnoea
per hour of sleep. Data’s were scored manually. Patients
were separated into the four groups in according to
polisomnographic AHI scores. Groups were determined as;
Apnoea Hypopnoea index (AHI) score between, 5-15, 15-
30, more than 30 (AHI > 30) and 0-5 (AHI < 5). Patients
with AHI < 5 were accepted as control. AHI scores 5-15,
15-30, more than 30 were accepted as mild, moderate and
severe OSAS respectively.

Statistical Analysis

Student t test and Mann Whitney U test were used for
comparison of numeric parameters between groups either
normally or not normally distributed. Comparison of OSAS
subgroups according to severity were made with Analysis of
Variance (ANOVA) for normally distributed parameters or
Kruskal Wallis test for not normally distributed parameters
accordingly and multiple comparison test of Bonferroni
were used for evaluation of the difference. Chi square test
were used for evaluation of categorical variables. Pearson
correlation analysis for normally distributed variables or
Spearman’s correlation analyses for not normally distributed
variables were used to evaluate the relation between numeric
variables. A model with multiple regression analysis was
used for determining parameters affecting the severity
of OSAS. All the data analyses were performed using the
Statistical Package for Social Sciences SPSS (PASW ver.18).
P<0.05 probability value was considered as significant.

RESULTS

Mean age and BMI of OSAS group were found to be higher
than control (Table 1). There were statistically significant
difference between groups in terms of TG, and PLR
(p<0.0001, p=0.050, respectively) (Table 1). AHI, body mass
index, glucose, WBC, and MPV values were also statistically
different between groups (p<0.0001, p<0.0001, p=0.013,
p=0.029, and p=0.043, respectively) (Table 1; Table 2).
Patients were grouped according to the OSAS severity as
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mild, moderate and severe: Statistically significant difference
were found between groups in terms of age, AHI, BMI, TG,
WBC, and MPV (p =0.003, p<0.0001, p<0.0001, p=0.005,
p=0.050, and p<0.0001, respectively) (Table 3). The mean TG
serum level was lower in control compared to moderate and
severe OSAS group (p=0.028 and 0.003, respectively). The
mean WBC count was higher in patients with severe OSAS
compared to control (p=0.041). The mean MPV was lower in
patients with severe OSAS compared to mild and moderate
OSAS (p =0.001), and the mean MPV was higher in patients
with moderate and mild OSAS compared to control (p =
0.024). There were significant differences between OSAS and
control groups in terms of glucose and PDW (p=0.003 and
p=0.014) (Table 3). The mean PDW was higher in patients
with severe OSAS compared to patients with mild OSAS

Table 1: Demographic Features

(p=0.003). No significant difference was observed between
OSAS and control in terms of DM, HT, and smoking status
(p > 0.05).

There was a weak positive correlation between HDL
and RDW (r = 0.173, p=0.012), AHI and PLT (r = 0.137,
p=0.047), AHI and PDW (r = 0.249, p<0.0001), BMI and
WBC (r = 0.143, p=0.038), BMI and RDW (r = 0.229,
p=0.001), total cholesterol and PLR (r = 0.159, p=0.022),
total cholesterol and PLT (r = 0.230, p=0.001), LDL and PLR
(r=0.150, p=0.031), and LDL and PLT (r = 0.216, p=0.002),
serum glucose and RDW (r = 0.136, p=0.049). There was
a weak negative correlation between LDL and MPV (r =
-0.159, p=0.022), HDL and WBC (r = -0.209, p=0.002), AHI
and MPV (r = -0.224, p=0.001) (Table 4).

Characteristics Subjects with OSAS Control p Value
Age (YeartSD) 51.06 £ 10.38 47.77 £ 12.74 0.045
Gender (Male/Female) 110/100 25/32 0.254
Smoking (Present/Absent) 22/188 9/47 0.246
Hypertension (Present/Absent) 94/116 18/39 0.740
Diabetes mellitus (Present/Absent) 59/151 9/48 0.060
BMI (kg/m2 minimum-maximum) 33.00 (29.00-36.00) 29.00 (26.00-32.00) <0.0001

Parameters with normal distribution were presented as mean + SD. Parameters without normal distribution was presented as median (25 percentile -

75 percentile)

Table 2: Laboratory parameters and clinical features.

Parameters Subjects with OSAS Control p Value

165.51 + 80.69 127.26 £ 67.75 <0.0001
Total cholesterol(mg/dl+ SD) 199.04 + 35.81 200.64 + 38.74 0.768
LDL(mg/dl+ SD) 122.49 £ 31.79 127.98 + 31.57 0.252
HDL(mg/dl+ SD) 44.82 + 10.35 46.38 + 12.85 0.339
PLR(ratio, minimum-maximum) 109.95 + 35.03 121.21 £ 51.49 0.050
Platelet (PLT/mm3 + SD) 251.53 £ 65.12 251.22 £ 52.59 0.974

AHI (minimum-maximum) 20.90 (11.90-44.90) 3.20 (1.80-4.00) <0.0001
Glucose(mg/dl+ SD) 98.00 (90.00-112.00) 92.00 (88.00-100.00) 0.013
WBC/mm3 (minimum-maximum) 7.12 (6.22-8.52) 6.73 (5.66-7.59) 0.029
NLR (ratio, minimum-maximum) 1.72 (1.33-2.21) 1.67 (1.40-2.13) 0.947
PDW (minimum-maximum) 13.80 (11.60-19.30) 14.40 (11.90-19.70) 0.345
MPV (minimum-maximum) 10.10 (9.10-10.90) 9.80 (8.10-10.50) 0.043
RDW (minimum-maximum) 13.20 (12.40-13.90) 13.10 (12.20-13.50) 0.332

Parameters with normal distribution were presented as mean + SD. Parameters without normal distribution was presented as median (25 percentile - 75

percentile)

PLR: Platelet lymphocyte ratio, AHI: Apnea hyperpnoea index, WBC: White blood cell, NLR: Neutrophile lymphocyte ratio, PDW: Platelet distribution

width, MPV: Mean platelet volume, RDW: Red cell distribution width.

Turk J Diab Obes / Tiirk Diyab Obez / 2017; 3: 125-131



Table 3: The comparison of clinical and laboratory parameters according to the severity of OSAS.
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Mild OSAS Moderate OSAS Severe OSAS Control (AHI < 5)
Parameters (AHI 5-15) (AHI 15-30) (AHI > 30) P value
Mean + S.D. Mean + S.D. Mean + S.D. Mean + S.D.
Age (year) 48.15+9.76 51.04 £9.15 53.98 £11.40 47.77 £ 12.74 0.003
AHI 9.57 +£2.67 21.51 +3.98 64.09 + 24.23 2.86 £1.40 <0.0001
BMI (kg/m?2) 31.84 +5.37 33.22 £5.67 35.62 £ 6.70 29.10 +4.78 <0.0001
Triglycerides (mg/dl) 154.58 £ 74.36 166.29 + 84.88 175.65 £ 82.23 127.26 £ 67.75 0.005
Total Cholesterol (mg/dl)  199.97 £ 35.57 193.30 £ 31.88 203.85 £ 39.31 200.64 £ 38.74 0.378
LDL (mg/dl) 121.80 £ 30.01 117.29 £ 31.20 128.40 £+ 33.57 127.98 £ 31.57 0.137
HDL(mg/dl) 46.92 + 10.90 45.18 + 10.66 42.35+9.03 46.38 £ 12.85 0.067
Glucose (mg/dl) (89.3fL if)g.OO) (92.0906-.10 008.00) (92.3(())-3 igg.()()) (88.0902—.10 (?0.00) 0.003
WBC 7.39 +£2.08 7.24 £1.59 7.89 £2.05 6.96 £ 2.05 0.050
NLR 1.64 (1.17-2.21) 1.66 (1.25-2.16) 1.81 (1.46-2.26) 1.67 (1.40-2.13) 0.390
RDW 13.15 (12.5-13.90) 13.35(12.60-13.90) 13.10 (12.10-13.90) 13.10(12.20-13.50)  0.554
Platelet 243.14 £ 62.06 249.07 £ 59.42 262.38 £72.56 251.22 £ 52.59 0.325
MPV 10.16 £ 1.21 10.16 = 1.39 9.07 £2.04 9.33 £ 1.81 <0.0001
PDW 13.50 (11.4-15.30) 13.70 (11.50-19.00) 16.70 (12.20-19.80) 14.40(11.90-19.70) 0.014
PLR 106.56 + 38.26 110.95 £+ 35.40 112.33 £ 31.33 121.21 £51.49 0.212
Parametler)s with normal distribution were presented as mean + SD. Parameters without normal distribution was presented as median (25 percentile - 75
percentile

BMI: Body mass index, PLR: Platelet lymphocyte ratio, AHI: Apnea hyperpnoea index, WBC: White blood cell, NLR: Neutrophile lymphocyte ratio,
PDW: Platelet distribution width, MPV: Mean platelet volume, RDW: Red cell distribution width.

Table 4: Correlation analysis between parameters.

Parameters Subjects with OSAS
WBC NLR PLR Platelet PDW MPV RDW
AHI r value 0.117 0.066 0.111 0.137 0.249 -0.224 -0.056
p value 0.092 0.345 0.110 0.047 <0.0001 0.001 0.421
r value 0.143 0.040 0.030 0.080 0.079 0.033 0.229
BMI (kg/m?2)
p value 0.038 0.568 0.669 0.246 0.254 0.634 0.001
. r value 0.025 -0.128 -0.045 0.092 -0.083 -0.048 0.014
Triglicerides (mg/dl)
p value 0.718 0.066 0.519 0.185 0.230 0.493 0.843
r value -0.063 -0.132 0.159 0.230 0.008 -0.116 0.095
Total Cholesterol (mg/dl)
p value 0.367 0.057 0.022 0.001 0.906 0.094 0.171
r value 0.022 -0.029 0.150 0.216 0.097 -0.159 0.050
LDL(mg/dl)
p value 0.752 0.679 0.031 0.002 0.167 0.022 0.475
r value -0.209 -0.127 0.054 0.000 -0.050 0.084 0.173
HDL(mg/dl)
p value 0.002 0.067 0.436 0.996 0.470 0.223 0.012
r value 0.049 -0.069 -0.084 -0.009 0.127 0.033 0.136
Glucose(mg/dl)
p value 0.479 0.317 0.228 0.895 0.066 0.636 0.049

Pearson correlation analysis was performed.

BMI: Body mass index, PLR: Platelet lymphocyte ratio, WBC: White blood cell, NLR: Neutrophile lymphocyte ratio, PDW: Platelet distribution width,
MPV: Mean platelet volume, RDW: Red cell distribution width.
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DISCUSSION

The present study investigated hematologic parameters
in patients with OSAS and their relationship with disease
severity and metabolic markers. Accordingly, there was a
negative correlation between AHI and MPV and a linear
relationship between AHI and PDW. There was also a
significant difference in terms of MPV between OSAS and
the control groups. NLR, PDW, and RDW parameters were
not significantly different in the two groups.

Platelets play an important role in progression of
atherosclerosis. An elevated platelet number compared
to lymphocyte may result in vascular events (20). In a
study performed by Gary T et al. showed that increase in
inflammatory markers like CRP correlated with PLR (20).
That is why PLR cheap and easy way to be a potential marker
for prediction atherosclerotic lesions like coronary artery
disease. Koseoglu et al., found that, PLR was significantly
higher in patients with OSAS compared to the control
group (21). There was also a strong correlation between PLR
and OSAS (21). The authors suggested that PLR could be a
strong biomarker in patients with OSAS (21). However, in
the present study, PLR was significantly lower in patients
with OSAS compared to the control group.

Yenigun A et al evaluated the relationship between OSAS
and NLR and found a positive correlation between NLR
and AHI in patients with OSAS (22). In another study done
in patients with metabolic syndrome showed increased
NLR (23). In the present study, NLR did not significantly
different between patients with OSAS and the control
group. Also we have not found any correlation between
NLR and OSAS severity. However, based on the findings
of the current study and other studies in the literature, it is
too early to suggest that NLR could be used as a marker in
evaluating severity of OSAS. Further studies are required in
this regard.

Another interesting finding of our study is elevation in
WBC count in OSAS. WBC count is also different in
between OSAS subgroups. Christoffersson G et al revealed
increased neutrophile count in acutely sleep deprived
healthy young men (24). Boudjeltia KZ et al. demonstrated
that: Sleep restriction resulted in increase in WBC (25).
The increased WBC in OSAS patients may be related
with higher adrenalin and cortisol levels in sleep deprived
patients (25). Also, leukocytes have an oxidative damage on
the vascular bed (25). These all may be the potential link
between cardiovascular disease and OSAS.

There are controversial data regarding the changes in
lipid profile of patients with OSAS (26, 27). One study
reported significantly higher TG values in patients with
OSAS (28). Chou et al. reported that hypertriglyceridemia

was more frequently observed in patients with OSAS (29).
In a study conducted at the Mayo clinic, the frequency
of hyperlipidemia was similar (30). Li et al. showed that
chronic intermittent hypoxia stimulated synthesis of
triglycerides (31). The present study was consistent with the
literature; found significantly higher TG values in patients
with OSAS.

OSAS is known to pose a risk for cardiovascular and
cerebrovascular disorders (7, 9-11). The pathophysiological
basis of this relationship still remains unclear. Increased
MPV values indicate platelet activation. Large platelets
possess high thrombotic potential. MPV is higher in OSAS
and remarkable increase with increasing severity of OSAS
(32, 33). Contrary to this opinion, some suggest that platelet
markers do not directly indicate platelet activation (34).
In the present study, subgroup analysis according to the
severity of OSAS showed statistically significant differences
in terms of MPV. The interesting finding of our data is
decrease in MPV values of the patients with severe OSAS
compared to mild and moderate OSAS groups. Gunbatar
et al. also reported similar findings in their study (32). It
is early for the use of MPV in determining the severity
of OSAS and further studies are required in this regard.
A negative correlation was also observed between MPV
and AHI. Hypoxia, sympathetic over-activation, and
chronic inflammation are among the possible mechanisms
underlying platelet activation in OSAS.

Another finding of the current study was a linear
relationship between AHI and PDW. The study by Kurt et
al. reported a positive correlation between PDW and AHI
(35). Vagdatli et al. suggested that PDW was a superior
marker in determining the severity of OSAS compared to
MPV (36). Similar to our findings, PDW could be a useful
and easy-to-measure parameter in determining the severity
of OSAS.

The limitations of the present study are age difference
between groups andabsence of inflammatory markers such
as CRP, interleukin and tumor necrosis factor alpha. The lack
of testing for endothelial dysfunction is another limitation.

In conclusion, MPV was significantly higher in patients
with OSAS; however, the significance of this relationship
did not correlate with the severity of OSAS. This finding
is consistent with the literature and further studies are
required. The correlation between PDW and AHI is another
finding of the present study, and PDW might be a promising
marker in determining the severity of OSAS. On the other
hand, no relationship was found between OSAS and LNR.
There is a debate over putative relationship between NLR,
PLR and OSAS. Further studies are required on a larger
number of patients for this issue.
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ABSTRACT

Aim: Obesity has become an increasing health concern in childhood and adolescence. We aimed to investigate the metabolic syndrome
criteria in adolescent wrestlers and to investigate changes in insulin resistance and metabolic markers after 24 weeks of exercise program.
Material and Methods: Fifty wrestlers between the ages of 13 and 15 were enrolled to the study. Anthropometric and metabolic
characteristics including age, body weight, height, body mass index (BMI), waist circumferences, systolic blood pressure, and diastolic
blood pressure and metabolic syndrome criteria were obtained.

Results: After training program wrestlers’ body mass index, total cholesterol, triglycerides and LDL- cholesterol values were not found
statistically significant. Nonetheless, there was a convincing statistical decline in glucose, insulin, HOMA-IR and HDL- cholesterol
average value. While wrestlers’ body mass index, total cholesterol, triglycerides and LDL- cholesterol average was remained same after
the training program, fasting glucose and HOMA-IR values in terms of insulin resistance have decreased significantly.

Conclusion: While completing the period of growth and development, the wrestling training program of adolescent wrestlers has
positive effects on metabolism and insulin resistance. It is revealed that the training program have favorable effects on metabolism and
insulin resistance.

Key Words: Adolescence, Wrestlers, Metabolic syndrome, Insulin resistance, HOMA-IR

Adolesan Giiresgilerde Yirmi Dort Haftalik Egzersizin Insiilin Direnci
Parametreleri ve Metabolik Profiller Uzerine Etkileri

OZET

Amag: Obezite, cocukluk ve ergenlik doneminde artan bir saglik sorunu haline geldi. Calismamizda, ergen giirescilerinde metabolik
sendrom kriterlerini belirleyerek 24 haftalik egzersiz programindan sonra insiilin direncini ve metabolik gostergelerin degisikliklerini
arastirmay1 amagladik.

Gereg ve Yontemler: Geng - yetiskin 13-15 yag arast 50 giiregci caligmaya alindi. Yas, viicut agirligi, boy, viicut kiitle indeksi (BKI),
bel cevresi, sistolik kan basinci, diastolik kan basinci ve metabolik sendrom kriterleri dahil olmak tizere antropometrik ve metabolik
ozellikler elde edildi.

Bulgular: Egzersiz programindan sonra giirescilerin viicut kiitle indeksi, total kolesterol, trigliserid ve LDL kolesterol degerlerindeki
degiskenlik istatistiksel olarak anlamli bulunmamistir (p <0.05). Bununla birlikte, glikoz, insiilin, HOMA-IR ve HDL-kolesterol
ortalama degerinde istatistiksel anlamlilikta diigiiklitk saptand: (p<0.05).

Sonug: Bitylime ve gelisme donemini tamamlarken adélesan giiresciler yaptiklar: giires egitim programinin metabolizma ve insiilin
direnci tizerinde olumlu etkileri oldugu ortaya ¢ikmaktadir.
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INTRODUCTION

Obesity has become an increasing health concern in
childhood and adolescence. Throughout the world,
especially in underdeveloped and developing countries,
it is estimated that approximately 170 million children
are overweight (1). The cardiovascular risk factors such
as; metabolic syndrome, high blood pressure, diabetes
mellitus, dyslipidemia, insulin resistance increase in parallel
with the increase in weight. The insulin resistance of obese
children has been associated with obesity in adulthood,
metabolic syndrome and type 2 diabetes development (2).
In long term tracking researches it is discovered that the
prevalence of metabolic syndrome is significantly high by
34.9% in obese and insulin resistant individuals whereas it
is 24.3 % in obese and insulin sensitive individuals (3). The
production of proinflammatory cytokine, increase in free
fatty acids, decreased tissue sensitivity to insulin, the need
to adaptive insulin increase to maintain glycemic balance
(4), the increase of fasting glucose, the emergence of pre
diabetes and type 2 diabetes are among the prominent
causes and effects of obesity (5-7).

The physiological stress associated with competitive
wrestling, nutrient/fluid restriction, and body mass
fluctuations has been speculated to slow the somatic
growth of adolescent wrestlers (8,9). Somatic growth and
biological maturation are dynamic processes regulated by
a variety of genetic and environmental factors. Genetic
predisposition to growth can be fully expressed only under
favorable environmental conditions. Major environmental
factors that may alter somatic growth are intensive physical
exercise and stress. The impact of stress and intensive
physical exercise on growth depends on combined effects of
intensity, frequency, and duration of exercise (10). Physical
exercise acts as a stress to the endocrine system. Particularly
with intensive training, such as in competitive sporting
activities, significant changes in circulating hormonal levels
can occur (11,12.).

In our study, we aim to investigate insulin resistance and
the variance in metabolic indicators in adolescent wrestlers
by defining metabolic syndrome criteria after 24-week
exercises program.

MATERIALS and METHODS

Fifty adolescent male wrestlers aged between 13-15
years were selected. They were active at competitive level
(participating in regional and/or national competitions) and
were from five different wrestling schools (Corum, Tokat,
Yozgat, Sivas, Amasya) affiliated by the Turkish Wrestling
Federation that have well-developed training program for
children in wrestling. The wrestlers had been training for
one to two years prior to study at least 5 days a week 2 hour
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a day. The study was approved by the local ethics committee
of Bulent Ecevit University Faculty of Medicine. Written
informed consent was obtained from each participant and
one of the parents.

The wrestlers’ training commenced in 2012 and the subjects
were examined after wrestling season ended. Data about
the anthropometric and metabolic characteristics including
age, body weight, height, body mass index (BMI), waist
circumferences, systolic blood pressure, and diastolic blood
pressure were obtained. The control group was composed of
21 sedentary and healthy male volunteers with an age range
of 13-15. These boys were training not more than 2 h/wk.

Thebody height of the subjects was measured by a metal scale
with a 0.1 cm sensitivity, and the body weight measurement
was taken by a digital weight with a 0.1 kg sensitivity.
Body mass index was calculated as weight (kg) divided by
the square of height (m). The current criteria of metabolic
syndrome were detected in accordance with wrestlers’ waist
circumference, fasting blood glucose, blood pressure, HDL-
cholesterol and triglycerides values (13-14). Systolic blood
pressure and diastolic blood pressure percentiles were
determined in terms of paint percentile. The 95 and over
percentile value of those with systolic and diastolic blood
pressure was defined as hypertension (15-19).

Anthropometric and metabolic parameters are investigated
before and after the workout. For this purpose, body mass
index, the variance in insulin resistance parameters (glucose,
insulin, HOMA-IR) and lipid parameters (total cholesterol,
triglycerides, HDL- cholesterol, LDL- cholesterol) were
analyzed. HOMA-IR value “homeostasis model assessment
(HOMA)-insulin resistance” was calculated by the formula
HOMA-IR= fasting plasma glucose (mg/dl) x fasting insulin
(LU/mL)/405 (20-21). The decline in beta-cell function (%b)
according to the calculations found by Glucose mmol/1
insulin, mU/ml, C-peptide mmol/1 unit’s conversion gives
information about insulin resistance (IR).

All data were collected at the Medical Faculty laboratory
at Bulent Ecevit University, Zonguldak. Blood samples
were withdrawn into heparinized tubes from a cubital
vein after overnight fasting and immediately stored in ice.
Plasma was separated from cells by centrifugation at 3000
rpm for 10 min and the plasma samples were stored at
-80 °C until analysis. Analyses of serum glucose, insulin,
total cholesterol, triglyceride, HDL-cholesterol and LDL-
cholesterol were determined by an automated chemistry
analyzer (Spectrophotometric enzymatic method, Roche
Integra 800) using commercial Kits.

Statistical Analysis

Statistical analysis was performed with SPSS 18.0 software
(SPSS Inc., Chicago, IL, USA). Continuous variables were



Insulin Resistance Parameters and Metabolic Profiles in Adolescent Wrestlers

expressed as mean + standard error of mean and median
(minimum-maximum), categorical variables as frequency
and percent in wrestlers and controls. Continuous variables
were compared with the Independent Sample ¢ test or Mann-
Whitney U test and categorical variables were compared
using Pearson’s Chi-square test for two groups. Baseline and
after training period, BMI, HOMA-IR and lipid parameters
were compared with the Paired Sample t test. Categorical
variables were compared using Pearson’s Chi-square test
for two groups. A p value of less than 0.05 was considered
statistically significant for all tests.

RESULTS

It was figured out that adolescent wrestlers aged 13-15 have
1-5 years for active sport, their waist circumferences were
average 71.50%8.02, body mass indices were 19.97 +2.96kg/
m2 and mean systolic/diastolic blood pressures were
116.68+13.65 / 81.0+10.27 mmHg (Table 1).

Statistical differences were not verified in terms of age,
height, weight, waist circumference, body mass index and
diastolic blood pressure between wrestlers and control
group. Nevertheless, it was found out that the average
systolic blood pressure was higher in wrestlers (p<0.05)
(Table 1).

According to metabolic syndrome criteria (IDF) waist
circumference and hyperglycemia were not tracked. Besides

it was determined that triglycerides were high in one case
(1/50), HDL- cholesterol was low (<40mg/dl) 18/50 and
blood pressure levels were high>130mmHg or diastolic
>90mmHg) 9/50. Any three criteria that would meet
metabolic syndrome were not discovered. Therefore, sub-
group analysis has not been carried out.

In the control group, a case of high waist circumference,
high fasting glucose and hypertriglyceridemia were not
observed. According to the criteria of metabolic syndrome
there was not a case that met metabolic syndrome diagnosis
in the control group. Hypertension in this group was
revealed by systolic and diastolic blood pressure percentile
in accordance with height percentile, approximately 4.7%.
According to height percentile, hypertensive ratio in
wrestlers were calculated in a case of systolic and diastolic
blood pressure percentile being over 95 percentiles,
approximately 16.0%.

After training program, the variations of the wrestlers’ body
mass index, total cholesterol, triglycerides and variance
in LDL- cholesterol values were not found statistically
significant (p>0.05). Nonetheless, there were a convincing
statistical decline in glucose, insulin, HOMA-IR and HDL-
cholesterol average value (p<0.05) (Table 3). An increase in
HDL-cholesterol values were tracked regarding 14(28.0%)
of the cases. Although the average values of fasting blood
glucose (>100mg/dl) and triglycerides values (>150mg/dl)

Table 1: Demographic and anthropometric parameters regarding wrestlers.

Demographic Wrestlers Control group

and (n=50) (n=21)

anthropometric . . . A Std. . . . A Std. P
parameters Minimum Maximum Average Division Minimum Maximum Average Division

Age (year) 13 15 14,39 0,62 13 15 14,10 0,831 0,103
Active sport 1,00 5,00 194 087 . - - . -
duration (year)

Height(m) 1,34 1,72 1,51 0,11 1,30 1,64 1.52 0,095 0,142
Weight (kg) 30,00 75,00 44,96 11,78 33,0 73,00 45,43 10.82 0,233
Waist

circumference 61,00 98,00 71,50 8,02 61,00 87,00 68,86 6,90 0,192
(cm)

Body massindex ,; ;5 29,24 1997 2,96 16,00 27,00 19,54 3,03 0,582
(kg/m?)

Systolic blood

pressure 91,00 155,00 116,68 13,65 94,00 129,00 110,43 7,94 0,019*
(mmHg)

Diastolic

blood pressure 42,00 98,00 68,74 11,34 50,00 89,00 64,48 8,90 0,130
(mmHg)

* p<0.05
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in metabolic syndrome diagnostic criteria were significantly
variance, they were within normal limits (Table 2). While
three of the 46 cases having HDL-cholesterol below 40mg/dl
were detected to fall below 40mg/dl after training program,
the values belonging two of the four cases rose over 40mg/dl
(x2=7.729, p=0.045). Moreover, average HDL-k cholesterol
values (55,04%11,10mg/dl and 52,34+10,65) remained
higher than metabolic syndrome criteria (for males <40mg/
dl) before and after the training course (Table 3).

DISCUSSION

One of the main factors related to obesity and being
overweight, along with insulin resistance, is a sedentary
lifestyle in childhood and adolescence (6). A study by Rey-
Lopez et al. (22) highlighted the time that children spent
watching television as a determining factor in weight gain,
for which physical exercise was the indicated therapeutic
approach. Systematic reviews with meta-analyses showed the

Table 2: Distributions of criteria for metabolic syndrome

Gumis M. et al.

beneficial effects of exercise on lipid profiles (23,24), blood
pressure (25), glucose, and insulin levels (26) for children
and adolescents who are overweight or obese. However,
evidence of the effect of exercise on glucose metabolism
(26) focused only on aerobic exercise, although resistance
training is also able to show different benefits for children
and adolescents (27) and higher levels of muscular fitness
are inversely associated with cardio metabolic outcomes,
such as insulin resistance and systemic inflammation in
children and adolescents (28).

After the study determined in regard to demographic,
anthropometric and metabolic changes belonging to
adolescent wrestlers, these data were compared with the
control group. The age, weight, height, body mass index,
waist circumference and diastolic blood pressure average
of adolescent wrestlers were not different from the control
group. The rate of the wrestlers with higher systolic blood
pressures were found higher than controls. It has been

Wrestlers Control group
Metabolic Syndrome Criteria (n=50) (n=21)

n % n %
Waist circumference size For males >94 cm 1 2.0 0 0.0
Fasting glucose levels >100 mg/dl or Type 2 Diabetes diagnosis 0 0.0 0 0.0
Systolic blood pressure >130 mmHg or 9 18.0 0 0.0
Blood pressure Diastolic blood pressure >85mmHg or 2 4.0 1 4.7
Hypertension diagnosis and treatment 0 0.0 0 0.0
HDL-k levels <40 mg/dl or lipid disorder under treatment 4 8.0 2 9.5
Triglycerides levels >150 mg/dl or lipid disorder under treatment 1 2.0 0 0.0

HDL: High density lipoprotein.

Table 3: Metabolic indicators of wrestlers before and after the training program, the variety in insulin resistance parameters.

Metabolic and Insulin Resistance S After 24 Week Training -
Parameters Program

Body mass index (Kg/m2+SD) 19,98+2,96 19,97+2,96 0,322
Glucose (mg/dl+SD) 83,48+8,70 66,38+10,23 0,001*
Insulin (mmol/L +SD) 6,24+3,21 5,08+2,79 0,015*
HOMA-IR (£SD) 1,30+0,71 0,86+0,53 0,001*
Total cholesterol (mg/dl+SD) 144,6+23,5 141,6+22,62 0,183
Triglycerides (mg/dl+SD) 64,24+27,12 73,84+44,81 0,178
LDL-Cholesterol(mg/dl+SD) 79,92+21,68 79,06+19,54 0,660
HDL-Cholesterol(mg/dl+SD) 55,04+11,10 52,34+10,65 0,030*

SD: Standard deviation, HOMA-IR: Homeostasis model assessment — insulin resistance, LDL: Low density lipoprotein, HDL: High density

lipoprotein. * p<0.05
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supposed that the intensity of the workout and the training
program have affected this outcome. Metabolic syndrome
criteria before 24-week exercise in adolescent wrestlers were
examined in our study. Any case identified with metabolic
syndrome was not obtained, that is three criteria were
not found simultaneously in a subject. There was not any
occurrence concerning especially fasting blood glucose and
waist circumference. High levels of triglycerides was tracked
in one occurrence and there were four case indicating low
levels of HDL-cholesterol. Interestingly, 11 cases (22.0%)
were obtained that met blood pressure criteria.

According to metabolic syndrome criteria and height
percentile and blood pressure percentile, the cases with
high blood pressure were not urgent that require further
intervention regarding hypertension. Any case was not
tracked that would meet syndrome definition concerning
metabolic syndrome criteria in adolescent wrestlers and
control groups. While there were cases holding one or
two criteria, any case with three criteria were not detected.
It shows that performing metabolic syndrome criteria
among healthy control groups or adolescent wrestlers is
inappropriate. However, high blood pressure of metabolic
syndrome criteria in wrestlers is remarkable. The findings
should be evaluated for further investigation and treatment
if required.

It is suggested that the assessment of blood pressure in
adolescents be carried out in accordance with height
and blood pressure percentile (15-19, 29). It is reported
that the hypertension prevalence rate in adolescents is
3.2%-34; prehypertension prevalence is 3.6-15.7%. Also,
the prevalence combination of prehypertension and
hypertension is revealed to be over 30% (30-32). Values
above 95 percentiles are considered hypertension in
adolescents.

Although among metabolic syndrome criteria 11 (22.0%)
occurrence that meets high blood pressure criterion were
revealed, a case which is low in terms of percentile values
defined for adolescents but having significant high blood
pressure was identified. The reason behind this high rate
can be explained by investigating some risk factors such
as nutrition, salt content, familial hypertension as well as
wrestlers’ exercise and training capabilities.

Rapid weight loss 4% in adolescent freestyle wrestlers was
informed to lead to a significant decrease in anthropometric
measurements, insulin resistance, HOMA-IR and leptin
values. (33,34). In our study, a significant decline (p<0.05)
in fasting glucose, fasting insulin and HOMA-IR values was
obtained though body mass index in adolescent wrestlers
remained same after 24-week exercise.

The relationship between serum HDL-C levels and coronary
artery heart disease in human beings has been investigated

with various aspects by many researchers and many
beneficial results have been provided about this subject.
Along with the factors such as nourishment with high-
carbohydrate diet reducing HDL-C levels, hemodialysis,
progesterone, androgens, beta blockers, cigarette smoking,
diabetes mellitus, obesity, the factors as well as exercises,
alcohol, estrogen, weight loss raising HDL-C levels have
long become a subject of researchers (35). Along with
studies that present HDL-cholesterol in male athletes usually
increases with exercise, it is also true that these levels do not
change. There is even a study revealing HDL- cholesterol
decreases associated with the period of the exercise. Enger et
al. observed a decline in total cholesterol, triglycerides and
LDL cholesterol and a rise in HDL cholesterol after intensive
skiing (36-38). It is confirmed that while the exercise raises
HDL-C level which is protective in terms of coroner heart
disease among the youth, it reduces LDL-I levels that is a
vital risk factor among elderly (39).

In 1992 study, Hubinger et al. 15 sedentary males were put
to exercise on bicycle ergometer that lasted 30 minutes at
50rpm and maximal heart rate at 60%. According to the
information obtained from the measurements after the
exercises at serum HDL-C levels, a significant increase was
observed and it was followed by a decrease 15 minutes after
the exercise. Within other parameters, triglycerides levels
enhanced while no variance was tracked at total cholesterol
and LDL- cholesterol rate (40). In consequence of maximal
bicycle ergometer test, according to the results of three
measurements right after the exercise and 15 minutes
after the exercise, serum HDL-cholesterol levels right after
the exercise expanded statistically significant (p<0,05).
Nevertheless, an insignificant drop was recognized at LDL
cholesterol levels (p>0,05). Total cholesterol and triglyceride
levels increased after exercise but not statistically significant
(p>0,05) (41).

Tamer and his friends created four groups of 10 people to
investigate the effects of different aerobic training programs
on serum hormones, blood lipids and body fat percentage.
Group A was put to continuous jogging program, group
B performed intermittent jogging program, group C
practiced short intermittent jogging program and lastly
group D was determined as the control group. At the end
of the study, while a decrease in cholesterol levels in A, B, C
groups’ subjects were examined, there were not a significant
difference among subjects regarding HDL-cholesterol.
Besides they revealed a decline at LDL-cholesterol levels
of the subjects. The increase in HDL-cholesterol was
interpreted statistically insignificant. Various researchers
informed that HDL-cholesterol was affected positively by
the endurance exercise whereas cholesterol, triglycerides
and LDL-cholesterol was affected negatively. They found a
positive relation between maximal V02, total cholesterol and
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HDL-cholesterol, a negative relation between triglycerides
and LDL-cholesterol, a positive relation between anaerobic
power and HDL-cholesterol, and negative between
anaerobic power and triglycerides (42).

All in all, according to the healthy controls, systolic
blood pressures of those who wrestle in adolescence were
found significantly high. It is revealed that the training
program have favorable effects on metabolism and
insulin resistance. While wrestlers’ body mass index, total
cholesterol, triglycerides and LDL- cholesterol average was
remained same after the training program, fasting glucose
and HOMA-IR values in terms of insulin resistance have
decreased significantly. Although HDL-k average decreased
at the end of one period among wrestlers, they remained
over the limit that was regarded risky. The syndrome maybe
requires redefining for this group after the standardization
of metabolic syndrome among adolescent wrestlers.
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