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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGI

I- Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi Genel Bilgiler

Mehmet Akif Ersoy Universitesi (MAKU) Saglik Bilimleri Enstitiisii Dergisi, Mehmet Akif Ersoy
Universitesi Saghk Bilimleri Enstitiisii’niin yaym organidir. Derginin kisaltilmig adi “MAKU Sag. Bil. Enst.
Derg” dir. Yilda 2 kez yaymlanir. MAKU Saghk Bilimleri Enstitiisii Dergisi saghk bilimleri, (veteriner, tip, dis
hekimligi, hemsirelik ve spor bilimleri) alanlarinda temel ve klinik hakemli bilim yazilarinin yayinlandigi hakem-
denetimli bir dergidir. Derginin dili Ingilizce’dir. Dergiye gonderilen yazilarin baska herhangi bir dergide
yayinlanmamisg, yayma kabul edilmemis ya da yaymlanmak iizere degerlendirme asamasinda olmamasi gerekir.
Bu kural bilimsel toplantilarda sunulan ve 6zeti yayinlanan bildiriler i¢in gecerli degildir. Ancak, bu gibi
durumlarda bildirinin sunuldugu toplantmmn adi, tarihi ve yeri bildirilmelidir. Makalelerin formati “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication
(http:/www.icmje.org/)” kurallarina gére diizenlenmelidir.

Gonderilen yazilar yayin kuruluna ulastiktan sonra dncelikle, yazim kurallarina uygunlugu yoniinden
degerlendirilir; sonucu yazara dort hafta iginde bildirilir. Yazinm, gerek teknik 6zellikleri gerekse genel kapsami
acismdan derginin genel yaym ilkelerine uygun bulunmamas: durumunda yazi reddedilir. Ya da, gerekirse,
yazar(lar)in yaziy1 yazim kurallarina uygun bigimde yeniden gdndermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danigman denetimi siirecine alinir. Yazi, editor
ve yardimer editorler ile yazinin baghk sayfasini gormeyen en az iki damismana gonderilerek incelenir, Yazi, yayin
kurulunun belirledigi ve bilimsel igerik ve yazim kurallari agisindan degerlendirilir. Editér ve yardimct editorler
gerek gordiigiinde makaleyi tiglincii bir danismana gdnderebilir. Hakem belirleme yetkisi tamamen editér ve
yardimct editérler ve yayin kuruluna aittir. Damismanlar belirlenirken derginin uluslararasi yaym danigsma
kurulundan isimler segilebilecegi gibi yazinin konusuna gore ihtiyag duyuldugunda yurt i¢inden veya yurt disindan
bagimsiz danismanlar da belirlenebilir. Daha sonra, danigman raporlar1 dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletisim kurularak yaym kurulunca son redaksiyon yapilir. Yazilarin kabuliine editér karar verir.

Editor yaym kosullarina uymayan yazilari; diizeltmek {lizere yazarina geri gonderme, bigimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarini geri gekmek isteyen yazarlar bunu yazih olarak editdre bildirmek
durumundadir. Editor goriilen Kizum halinde bazi makaleler hakkinda yayn yiiriitme kurulunun gériisiine
basvurur. Bu degerlendirme siireci dergiye gonderilen yazi tiirlerinden arastirma yazilarini, olgu sunumlarini ve
Ozgiin yazilar1 kapsar. Diger yazi tiirlerindeki yazilar dogrudan yayin kurulunca degerlendirilir. Dergiye
gonderilen yazilar yaymlansin ya da yaymlanmasm geri gonderilmez. Tiim yazarlar bilimsel katki ve
sorumluluklarini ve gikar ¢atismast olmadigini bildiren toplu imza ile yayma katilmalidir. Aragtirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gereg firmalarinca yapildig: dip not olarak
bildirilmelidir. Dergide yaymlanan yazilar igin herhangi bir iicret ya da karsilik ddenmez.

Yaym kurulu yazar(lar)in dergiye génderdikleri yazilar1 degerlendirme siireci tamamlanmadan baska bir
dergiye gdndermeyeceklerini taahhiit ettiklerini kabul eder. insanlar ve hayvanlar iizerinde yapilan deneysel
arastirmalarin bildirildigi yazilarin gere¢ ve yontem bdliimiinde, bu aragtirmanin yapildigi géniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylarmm almdigmi (informed consent) gosterir bir ciimle
bulunmalidir. Yazar(lar), bu tiir aragtirmalarda, uluslararas: alanda kabul edilen kilavuzlara (2002 yilinda revize
edilen 1975 Helsinki Deklarasyonu- http://www.wma.net/e/policy/b3.htm, Guide for the care and use of laboratory
animals - www.nap.edu/catalog/5140.html), T.C. Saglik Bakanlig: tarafindan getirilen, 29 Ocak 1993 tarih ve
21480 sayili Resmi gazetede yaymlanan "Ilag Arastirmalari Hakkinda Yonetmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayi’nin bir
kopyasini géndermelidir. Metin i¢inde standart kisaltmalar kullanilir, bunlar ilk gegtikleri yerde agik olarak vazilir.
{la¢ adlar kullaniminda ilaclarin jenerik adlar Tiirkce okunusglariyla yazilir. Olgiim birimleri metrik sisteme uygun
olarak verilir; érnegin, "mg" olarak yazilir, nokta kullamilmaz; ek alirsa (,,) ile ayrilir. Laboratuar &lclimleri
Uluslararasi Sistem (US; Systéme International: SI) birimleri ile bildirilir.



Bilimsel sorumluluk

Makalelerin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belirtilen yazarlarin
caligmaya belirli bir oranda katkisinin olmasi gereklidir. Yazarlarmn isim swralamasi ortak verilen bir karar
olmalidir. Sorumlu yazar, yazar siralamasint “Yazar Sorumluluk ve Yayim Hakki Devir Formu’nu” doldurarak
tiim yazarlar adina kabul etmis sayilir. Yazarlarin tiimiiniin ismi makale bagligmin altindaki béliimde yer almalidir.

Yayin Ucretleri

Bu dergide yayin tamamen iicretsizdir. Yayn iicreti, bagvuru licreti, makale isleme ticreti ve bir figiiriin,
rakamin veya tamamlayici verinin uzunluguna gore ek iicret ddenmesi gerekmez. Igerik 6geleri (Editdrler,
Diizeltmeler, ilaveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen iicretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Hayvanlar {zerinde yapilan
deneysel galismalarda, galisma protokoliiniin ¢aligmanin yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandig1 belirtilmelidir. Yazarlar etik kurul onaymi makale ile birlikte gondermelidir. Eger
makalede daha dnce yayimlanmig alinti yazi, tablo, resim vs. var ise yazarlar; yayim hakki sahibi ve yazarlarindan
yazili izin alarak bu durumu makalede belirtmek zorundadir. Makalenin degerlendirilmesi asamasinda yaym
kurulunun gerek gérmesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onay1 belgesinin
sunulmas: yazarlardan talep edilebilir.

Intihal politikast

Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi'ne (MAKU Sag. Bil. Enst. Derg.)
Gonderilen yazilar intihal agisindan degerlendirilir. Her génderilen makale, iThenticate ve Turnitin yazilimi ile
intihal i¢in kontrol edilir. Makalenin benzerlik oran1 %20'nin {izerinde ise, revize edilmesi i¢in ilgili yazara geri
gonderilir. Eger makalenin yayinlanmasindan sonra intihal kanitlanirsa, bu makale derhal web sitesinden kaldirilir
ve ilgili yazarlara makalelerinin MAKU Sag. Bil. Enst. Derg.’de yaymlanmasinm uygun olmadig bildirilecektir.

I1I- Dergiye Gonderilecek Yaz Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha dnce yaymlanmans 6zgiin aragtirma verilerinin degerlendirildigi net
anlam tagiyan bilimsel ¢aligmalar1 kapsar. Arastirma makaleleri “Oz, Girig, Gereg ve Yntem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olugsmalidir. Dergide yaymlanmak {izere gdnderilen arastwrma makaleleri kapak
sayfast hari¢ en fazla 20 sayfa olmalidir. Aragtirma makalelerinde kullanilacak tablo, ¢izim ve resim sayist toplam
10’u gegmemelidir. Yazarlar gerek duyduklari takdirde “Tartisma” bdlimiinden sonra “Tesekkiir” bolimii agarak
gerekli agiklamalar1 yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editor/yayin kurulu tarafindan "¢agrih derlemeler" basglig
altinda olusturulan alninda katk: saglama potansiyeli olan yazilan icerir. Kaynakca bolimi en fazla 30
kaynakc¢adan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10’u gegmemelidir.
Kapak sayfasi harig en fazla 20 sayfa olarak hazirlanmalidir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” bélimleri bulunmalidir.

¢) Olgu Sunumlari: Yazarlarin, herhangi planlanmis bir arastirmaya dayanmayan ancak karsilastiklar1 yeni veya
ender gbzlemlenen olgularin ele alindigi, bilimsel degere sahip bilgileri igeren eserlerdir. Bu eserlerde gereksiz
uzatmalart onlemek amaciyla en fazla 15 kaynak kullanilmali ve bu kaynaklarin giincel olmasina 6zen
gosterilmelidir. Kapak sayfasi hari¢ en fazla 5 sayfa olmaly “Oz, Giris, Olgu, Tartisma ve Kaynaklar”
béliimlerinden olugsmahidir.

d) Kisa Arastirma Raporu: Dar kapsamh ele alinmms (sinirh sayida 6rnegin analiz edildigi ¢alismalar vb.) ancak
onemli ve yeni bilgiler sunan bilimsel arastirmaya dayali makalelerdir. Kisa bildiriler arastirma makalesi
formatinda hazirlanmali ve kapak sayfasi harig en fazla 10 sayfa olmalidir. Bu eserlerde kullanilacak tablo ve sekil
say1st besi gecmemelidir.
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) Ozel Béliimler:

1. Editore mektuplar: Dergide yaymlanan yazilara iligkin degerlendirme ve elestirileri igeren yazilardir. Miimkiin
oldugunca elestirilen yazinin yazar(lar)inca verilen yanitlar ile birlikte yaymlanir. Editére mektuplar 3 sayfay:
gecemez.

2. Toplanu haberleri/izlenimleri: Derginin yayn alantyla ilgili konularda yapilmis ya da yapilacak olan bilimsel
toplantilari tanitic1 yazilardir. 1 sayfayi gegemez.

3. Dergi haberleri: Derginin yaymn alamyla ilgili konularda yaymmlanmakta olan bilimsel dergileri tamitici
yazilardir; 1 sayfayr gegemez.

4. Web siteleri tanttuni: Derginin yayn alamyla ilgili konulardaki web sitelerini tamitic1 yazilardir; 1 sayfayi
gecemez.

5. Kitap/tez tanuumi: Derginin yaym alaniyla ilgili konularda yaymlanmig bulunan kitaplarytezleri tanitan
yazilardir; 3 sayfay1 gecemez.

II1- Makalelerin Diizenlenmesi

Dergiye gonderilecek yazilar tiirlerine gore, baslik sayfasi, Ingilizce ve Tiirkge Ozetler, ana metin,
kaynaklar, tablo/sekil/resim béliimlerini icerir. Dergiye yaymlanmas: i¢in gonderilen makalelerde asagidaki
bicimsel esaslara uyulmahdir: Yazi1 Microsoft Word progranunda Times New Roman yazi stilinde 12 punto
biiyiikliigiinde, siyah renkte, 1,5 satir araliginda hazirlanmalidir. Kenarlardan 2,5 ¢m bosluk birakilmalidir. Her
sayfaya satir numarasi eklenmelidir.

Anatomik terimler Latincede yazildigi gibi kullamilmalidir. Giinlikk tip diline yerlesmis terimler ise
okunduklar1 gibi Tiirkge yazim kurallarina uygun olarak yazilmalidir. Ingilizce veya baska bir yabanci dildeki
sekli ile yazilan terimler tirnak iginde belirtilmelidir. Yazimim baslik sayfasinda, yazinin Tiirkge ve Ingilizce bashg
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirkge ve Ingilizce kisa
baslik 6nerisi bulunmali. Calismalarm yapildigi klinik, anabilim dali/bilim dali, enstiti ve kurulusun adi
belirtilmelidir.

a) Bashk Sayfasi: Gonderilen makalenin kategorisini, basligini (Tiirkge-Ingilizce ve sadece ilk sozciigiin bas harfi
biiyiik), yazarlarin adlarini (sadece bas harfleri biiyiikk yazilir), ¢alistiklar1 kurumlar1 (rakamla dipnot olarak
belirtilmeli), yazigmalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralar1 ile e-posta
adresini igermelidir. Sorumlu yazar yildiz (*) ile belirtilir. Makale daha 6nce bilimsel bir toplantida sunulmus ise
toplantinin ads, tarihi ve yeri belirtilerek yazilmalidir.

b) Ana Metin Béliimii: Yazinin ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartisma basliklar1 iginde diizenlenir. Ozler ve anahtar sozciikler: Tiirkge ve Ingilizce olmak iizere iki dilde yazilir
ve yazimin bashgini da igerir.

Oz 200 kelimeyi gegmemeli, alismanin ana noktalar1 olan amacini, hayvan ve drnek popiilasyonunu,
metodunu  ve Snemli sonuclarmi, calismadan elde edilen ¢ikarmm  klinik olarak uygulanabilirligini
icermelidir. Yaym okumadan okuyucular i¢gin anlasihir olmahdir ve dzet i¢inde kaynaklara atif yapilmamahdir.
Tiirkge ve ingilizce 6zetler ayr1 sayfalarda yazilmali ve 6zetlerin sonunda her iki dilden en az 3, en ok 5 anahtar
sozciik yer almalidir. Anahtar kelimeler Index Medicus Medical Subject Headings (MeSH)'e uygun olmahdir.
Anahtar kelimeler igin www.nlm.nih.gov/mesh/M Browser.html adresine bagvurulmalidir.

Giris bdlimiinde yazmnin dayandigi temel bilgilere ve gerekgelere kisaca deginildikten sonra, son
paragrafinda amag agik bir anlatimla yer alir. Gereg ve yontem bdliimii gerekirse aragtirma/hasta/denek grubu,
araclar, uygulama ve istatistik degerlendirme gibi alt basliklara gore diizenlenebilir. Bu bélim g¢alismaya
katilmayan birisinin de rahatlikla anlayabilecegi agiklikta yazilmalidir. Bulgular béliimii ¢alismanin sonuglarimni
Ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartisma boliimiinde ¢alismamin bulgular ilgili
yurt i¢i ve yurt dis1 galismalarin sonuglar: baglaminda tartisilir; genel bir gdzden gegirmeyi degil, 6zgiin bulgularin
tartisilmasimi igerir. Yayin sisteme yiiklenirken ana metin b6liimii ana dosya olarak yliklenmelidir.
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¢) Tesekkiir: Yazarlar ¢alismalarinda vermek istedikleri ek bilgiler ile katki saglayan destekgi kurumlara ve/veya
sahislara tesekkiir yazilarini bu béliimde belirtebilirler.

d) Kaynaklar: Kaynaklar listesi alfabetik siraya gore yazilmalidir. Sadece yayinlanmis veya yayina kabul edilmis
kaynaklar yer almahidwr. Kabul edilmis ancak heniiz yaymlanmamis kaynaklar i¢in “baskida” ifadesi
kullamilmahdir. Yazarlar kaynaklar listesinde bulunan biitiin kaynaklarm metin icinde kullanilmis oldugunu
kontrol etmelidirler.

Yayindaki biitiin kaynaklar kullanilmalidir. Makale i¢inde referans kullanma sekline 6rnekler.

Metin i¢inde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢inde kaynagin yaym yih
belirtilmelidir.

Ornekler: Bell (2005) tarafindan; Nielsen ve Engberg (2006) tarafindan; Doyle ve ark. (2007) tarafindan
Ciimlenin sonunda atif yapildiginda ise yazar ismi ve yayin yili parantez iginde belirtilmelidir.

Ornekler: ...bildirilmistir (Bell, 2005); ....bildirilmistir (Nielsen ve Engberg, 2006); .....bildirilmistir (Doyle ve
ark., 2007).

Birden ¢ok kaynaga atif yapilmas1 durumunda kronolojik siralama yapilmalidir.
Ornekler: ... bildirilmistir (Bell, 2005; Nielsen ve Engberg, 2006; Doyle ve ark., 2007).
Ayni yazarin ayni yil yayimnlari séz konusu ise her biri “a” harfinden baslayarak kii¢iik harflerle isaretlenmelidir.

Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...). Atif yapilirken asir1 kaynak kullanimindan kaginilmalidir.

Kaynaklar listesinin diizenlenmesi:

Mendeley programu kullanan yazarlar asagida linki verilen dergi format stilini kullanarak c¢alismalarimi
diizenleyebilir:
https://csl.mendeley.com/styles/52999035 | /makusagbilensderg

Kaynaklar listesinde yazar isimleri ve yaym yili koyu harflerle yazilmahdir. Kaynak listesi su sekilde
hazirlanmalidir:

i) Kaynak makale ise

Yazarlarin soyadlar1 ve adlarinn ilk harfi yazilmahdir. Devaminda sirasiyla makalenin yaym yih, makalenin adi,
yayinlandigi derginin agik adu, cilt, say1 ve sayfa numaralar1 belirtilmelidir.

Ornekler:

Cohen, N.D., Vontur, C.A., Rakestraw, P.C., 2000. Risk factors for enterolithiasis among horses in Texas.
Journal of the American Veterinary Medical Association 216, 1787-1794.

Rajmohan, S., Dodd, C.E., Waites, W.M., 2002. Enzymes from isolates of Pseudomonas fluorescens involved
in food spoilage. Journal of Applied Microbiology 93, 205-213.

Ono, K., Yamamoto, K., 1999. Contamination of meat with Campylobacter jejuniin Saitama, Japan.
International Journal of Food Microbiology 47, 211-219.
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Yaymlanmak {izere kabul edilen ve DOI numaras: bulunan, ancak heniiz basilmamis makaleler igin; makale
kiinyesinin sonunda DOI numaras: belirtilmelidir.

McGregor, B.A., Butler, K.L., 2014. The value of visual fleece assessment in addition to objective measurements
in identifying Angora goats of greater clean mohair production. Small Ruminant Research, in press (DOIL:
10.1016/j.smallrumres.2014.04.001).

ii) Kavnak kitap ise

Yazarlarin (veya editoriin) soyadlar: ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla kitabin yaymn yili, ad,
yaymevi veya yaymlayan kurulus ve yaymlandig yer belirtilmelidir. Kaynak, kitaptan bir bolim ise boliim
yazarlarinin isminden sonra sirastyla kitabin yayin yili, b6limiin adi, editdriin soy ismi ve adinimn ilk harfi, boliimiin
alindig1 kitabin adi, yaymevi veya kurulus, yayinlandigi yer, bdliimiin sayfa numaralar1 yazilmalidir.

Ornekler:
Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.

Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In: Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

Perkins, J.B., Pero, J., 2002. Vitamin biosynthesis. In: Sonenshein, A., Hoch, J., Losick, R. (Eds.), Bacillus
subtilis and Its Closest Relatives: from Genes to Cells. ASM Press, Washington D.C., pp. 271-286.

Kramer, J.M., Gilbert, R.J., 1989. Bacillus cereus. In: Doyle, M.P. (Ed.), Foodborne Bacterial Pathogens.
Marcel Dekker, New York, pp. 22-70.

iii) Kaynak bir tez ise

Tezi yazan kisinin soyad1 ve adinm ilk harfi koyu olarak yazilmali, kabul edildigi yil, tezin basligi, tezin cinsi
(viiksek lisans veya doktora), liniversitesi ve enstitiisii belirtilmelidir.

Ornek:

Bacinoglu, S., 2002. Boga spermasinda farkh eritme siireleri ve eritme sonrasinda olusturulan soguk soklarinin
spermatolojik 6zelliklere etkisi. Doktora Tezi, Istanbul Universitesi Saglik Bilimleri Enstitiisii, Istanbul.

iv) Kaynak internette bulunan bir web sitesi ise

Yazarlarin soyadlar: ve adinin ilk harfi (Yazar adi yoksa web sitesinin veya kaynagin adi) yazilir. Daha sonra
sirastyla yili, makalenin adi, varsa yayinci, internet adresi ve erisim tarihi belirtilir.

Ornekler:

FDA, 2001. Effect of the use of antimicrobials in food-producing animals on pathogen load. Systematic review of
the published literature. http://www.fda.gov/cvm/antimicrobial/PathRpt.pdf (Erisim 14.12.2001)

Cleveland, C.W., Peterson, D.S., Latimer, K.S., 2005. An Overview of Canine Babesiosis. Clinical Pathology.
College of Veterinary Medicine, The University of Georgia: http://www.vet.uga.edu/vpp/clerk/Cleveland (Erigim
17.12.2005).

Thierry, F., 2006. Contagious equine  metritis: a  review. Equine  Reproductive
Infections: http://www.equinereproinfections.com (Erisim 07.07.2006].

FSALI, 2008. Report of the Implementation Group on Folic Acid Food Fortification to the Department of Health
and Children. Food Safety Authority of Ireland: http://www.fsai.ie/assets/0/86/204/cc3¢2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarmn soyadi ve adinimn bag harfinden sonra sirasiyla toplantinm yili, bildirinin baghigi, toplantinin ads, toplant
yeri, bildiri kitabmdaki sayfa no yazilmalidir.

Ornekler:
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Cardinali, R., Rebollar, P.G., Mugnai, C., Dal Bosco, A., Cuadrado, M., Castellini, C., 2008. Pasture
availability and genotype effects in rabbits: 2. development of gastro-intestinal tract and immune function of the
vermiphorm appendix. In: Proc. 9th World Rabbit Congress, Verona, [taly, 1159-1164.

Mauget, R., Legendre, X., Comizzoli, P., 1998. Assisted reproductive technology in sika deer: a program to
preserve endangered deer subspecies. In: Proc. 4th Int. Deer Biology Congress, Kaspovar, 185-186.

e) Tablolar: Kullanim sirasina gére numaralandirilmali, kisa baglhiklarla ifade edilmeli ve metin iginde tablo
numarasi verilerek (6rnegin Tablo 1) atifta bulunulmalidir. Tablo basliklar: tablonun tist bélimiine yazilmahdir.
Tabloda kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir.

f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve cizimler metin ig¢inde sekil adi ile
kullamlmahdir. Sekiller kullanim sirasia gére numaralandirmali ve kisa bashklarla ifade edilmeli, metin iginde
sekil numaras1 verilerek (6rnegin Sekil 1) atifta bulunulmahdir. Sekil bagliklar: sekillerin altinda yer almahdir.
Sekillerde istenilen noktaya dikkat ¢ekmek amaciyla; tizerlerine isaret konulmali ve basliklardan sonra yer alacak
olan sekil alt1 notta kullanilan igaretler belirtilerek gerekli agiklamalar yapilmalidir.

IV- Makale Siireci (Kor hakemlik)

Makale bagvurusu yalnizca online olarak http://dergipark.gov.tr/macusabed adresi lizerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte génderecegi tiim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale gonder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan once kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarina gére diizenlenmis bilimsel ¢alismayi dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikleme, kaynaklar, 6nizleme&gonder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme asamasi sirasinda yazar kiinyeleri, galismanin yapildig1 kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tanitic1 bilgiler icermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallari
kontrolii, Intihal kontrolii iThenticate ve Turnitin programi,) gegen bilimsel ¢alismalarm hakem atamasi yapilr.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallari ¢ergevesinde ¢aligmanin tam metni, sekil, tablo, grafik ve
resimleri sistem lizerinden yiiklenerek e-posta aracihgiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta aracihgiyla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarmi
sistem lizerinden en fazla 1 ay i¢inde sebeplerle birlikte yiikklemelidirler. Hakemin 6nerdigi diizeltme var ise tekrar
yazara gonderilir. Istenilen diizeltmeler 1 ay iginde tamamlanip génderilmedigi takdirde makale otomatik olarak
iptal edilecektir. Editér, makalelerin yaym degerliligi ve hakemlerin goriislerine dayanarak yayna kabul veya red
kararini verir. Istenilen diizeltmeler yapildiktan sonra makale yazar tarafindan sisteme tekrar yiiklenir. Derginin
gizlilik bildiriminde belirtildigi gibi, yazarlarin kimlik bilgileri ve e-posta adresleri hi¢bir sekilde baska amaglar
i¢in kullamlmayacaktir.

Bu dergi; bilimsel arastirmalart halka licretsiz sunmanm bilginin kiiresel paylagimmni artiracagn ilkesini
benimseyerek, icerigine aninda agik erisim saglamaktadir.



Mehmet AKif Ersoy University Journal of Health Sciences Institute

INSTRUCTIONS TO AUTHORS

I- Mehmet Akif Ersoy University Journal of Health Sciences Institute General Information

Mehmet Akif Ersoy University Journal of Health Sciences Intitute (MAKU J. Health Sci. Inst.) is the
publication of Mehmet Akif Ersoy University Health Sciences Institute. It is published two times annualy. The
Jjournal is a peer-reviewed scientific journal in which basic and clinical scientific articles in the field of medical
sciences (veterinary, medicine, dentistry, nursing and sports sciences) are published. The language of the journal
is English. Papers submitted to the journal should not have been previously published, accepted for publication or
be in the process of evaluation for publication in any other journal. This rule does not apply to articles presented
as bulletins in scientific meetings and whose summaries are published. In such cases, however, the name, date and
place of the meeting in which the paper was presented should be notified. The format of the article should be in
accordance with the rules of “Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing
and Editing for Biomedical Publication (http:/www.icmje.org/)”.

On receipt of the paper by the Editorial Board, the paper is evaluated for compliance with the format
rules and the authors are informed about the result in four weeks. In the event that the paper is not found to comply
with the general publication principles of the journal from the standpoint of either technical characteristics or
general scope, the paper is rejected. Alternatively, the author(s) may be asked to re-submit the paper in accordance
with the writing requirements. Papers resubmitted are passed through a similar technical examination and, if found
to comply with the rules, are passed on for peer review. The paper is sent, without the title, to two reviewers
selected by the board, who then assess the paper for scientific content and format compliance. When necessary
the Editorial Advisory Board can send the paper to third reviewers. The selection of reviewers is ultimately at the
discretion of the editor, associate Editors and/or the editorial board. The appropriate reviewers can be selected
from journal’s international database of reviewers listing or, if needed; independent reviewers can be determined
from inland or abroad. Thereafter the Editorial Advisory Board carries out the final editing, taking the reports of
the reviewers into consideration, and, when necessary, communicating with the author(s).

The Editor gives the final decision about the acceptance of the manuscript. The Editorial Board is
authorized to publish the paper, return it for correction, or reject it. The assessment process involves research
articles, case reports and original articles submitted to the journal. Other types of articles are evaluated directly by
the Board. Papers submitted to the journal will not be returned whether they are published or not. The Editor and
the Editorial Board have the right to reject, to require additional revision or to revise the format of manuscripts
which do not follow the rules. The authors should inform the editorial board if they decide to withdraw the
manuscript. The editor may consult editorial executive board about a manuscript if (s) he deems necessary. All
the authors should submit a collectively signed statement that there is no conflict of interest regarding scientific
contribution or responsibility. The association, establishment, and medication-material supply firms which have
given financial, even partial, or material support to the research should be mentioned in a footnote. No fee or
compensation will be paid for articles published in the journal.

The Editorial Board assumes that the author(s) are obliged not to submit the paper to another journal
before completion of the assessment process. In the “method” section of articles concerned with experimental
research on humans or animals, a sentence showing that the informed consent of patients and volunteers has been
obtained following a detailed explanation of the interventions carried out on them. In such studies, authors should
clearly state the compliance with internationally accepted guidelines (1975 Helsinki declaration revised in 2002
http://www.wma.net/e/policy/b3.htm, Guide for the <care and wuse of laboratory animals-
www.nap.edu/catalog/5140.html) issued by the Republic of Turkey Ministry of Health and published in the
Official Journal dated 29 January 1993 number 21480 “Regulations Concerning Drug Research”, and other more
recently published rules laid out in governing statutes. They should forward a copy of the Ethic Committee
Approval received from the relevant institution. Standard abbreviations used in the text are written in full when
first mentioned. In the use of drugs, the generic names should be written in their Turkish pronunciation spelling
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form. Measurement units are given according to the metric system; e.g. written as “mg”, no punctuation is used,
in the case of extensions (,,) is used as a separator. Laboratory measurements are reported in International System
Units (US; Systeme Internationale; SI).

Scientific responsibility

All scientific responsibility of the articles belongs to the authors. The authors of the submitted article
must have a specific contribution to the work. Authors' name ordering should be a joint decision. Corresponding
author is considered to accept the author sorting by filling in "Author Responsibility and Publication Transfer
Form" on behalf of all authors. All of the authors should be listed under the title of article.

Publication Fees

Publication in this journal is totally FREE. There are no publication charges, no submission charges, no
article processing charges and no surcharges based on the length of an article, figures or supplementary data.
Editorial items (Editorials, Corrections, Additions, Retractions, Letters, Comments, etc.) are published free of
charge.

Ethical responsibility

The authors are responsible for their compliance with the ethical rules. In experimental studies on
animals, it should be noted that the study protocol has been approved by the animal experiment ethics committee
at the institution where the study was conducted. Authors should submit the ethics committee's approval with the
article. If there are previously published text, tables, pictures, etc. in the article, the authors have to get written
permission from the copyright holder and the authors should specify and indicate the used material in the
manuscript. In the course of the manuscript evaluation, the authors may be requested to submit the research data
and / or the ethics committee approval document if deemed necessary.

Plagiarism policy

Manuscripts submitted to Mehmet Akif Ersoy University Journal of Health Sciences Institute is
evaluated in terms of plagiarism. Every submitted article is checked for plagiarism through iThenticate and
Turnitin software. When Smilarity Index of the article is above %20, it is sent back to the corresponding author to
revise it. If plagiarism is proved after publication of the article, that article will be immediately removed from the
website and the concerned authors will be considered ineligible for publication of their articles in Mehmet Akif
Ersoy University Journal of Health Sciences Institute.

II- Types and Characteristics of Papers to be Submitted to the Journal

a) Research Articles: These articles are prepared in full accordance with the writing style definitions given below,
in which previously unpublished original research data are evaluated. The main text section of the research articles
should include (Title, Introduction Materials and Methods, Results, Discussion and Conclusion) sections and
(excluding title page, bibliography, tables/figures/pictures) should not exceed 20 pages. If some parts of the
research data given in these articles have previously been discussed in another paper, this must be notified without
fail when sending the paper and, in addition, reference should be made to the relevant paper within the
bibliography.

b) Review Articles: Review Articles should cover subjects falling within the scope of the journal which are of
active current interest. They may be submitted or invited. Invited reviews will normally be solicited by the
Review's Editor, but suggestions for appropriate review topics may be sent to editor.

¢) Case Reports: These are articles which present and discuss the characteristics of one or more cases which have
special features and scientific importance from the clinical evaluation, observation or other standpoint. Case
presentations include the title page, summary, main text (includes introduction, case and discussion), bibliography,
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table/figure/picture sections; subtitles in the main text are organised according to the text content. Abstracts of the
case presentations should have 150 words. The main text (excluding title page, bibliography, table/figure/picture)
should not exceed 10 pages.

d) Brief Reports: These are articles in which original ideas dealing with important theoretical or practical
problems related to a specific subject are presented and discussed. Original articles include a title page, summary,

main text, bibliography, table/figure/picture sections; subtitles in the main text are organised according to the text
content. The main text of original articles (excluding title page, bibliography, table/figure/picture) should not
exceed 10 pages.

e) Special Sections:

1. Letters to the Editor: These articles include evaluation and criticisms of articles published in the journal. These
are published together with the responses of the author(s) of the paper concerned where possible. Letters to the
Editor may not exceed 5 pages.

2. Meeting news/notes: These articles introduce scientific meetings held or to be held on subjects within the scope
of the journal. The paper may not exceed 1 page.

3. Journal news: These articles introduce scientific journals being published within the scope of the journal. The
paper may not exceed 1 page.

4. Introduction of websites: These articles introduce websites relevant to the scope of the journal. These articles
may not exceed | page.

5. Book/Thesis Section: These articles introduce books/theses published on subjects related to the scope of the
journal and may not exceed 3 pages.

III- Preparation of Manuscripts

Papers to be submitted to the journal include the sections of title page, abstract, main text, references and
tables/figures/pictures. Articles submitted for publication in the journal should follow the following formal
principles: The text should be prepared in Microsoft Word program in Times New Roman font style with a font
size of 12 font, black and 1.5 line. All side of the paper, page margins should be as 2.5 cm. Line numbers should
be added to the beginning of the page.

Anatomical terms should be used as written in Latin. Running title (not exceed 40 characters) of the
manuscript should add to title page. The name of the clinic, department / science, institute and institution should
be stated.

a) Title Page: should contain the category, the title (only first letter capital), the names of the authors (only the
first letters capital), the institution (s) where they work (indicated with numbered footnotes), corresponding author
(address, phone, fax numbers and e-mail address). Corresponding author is indicated by an asterisk (*). If the
article was previously presented at a scientific meeting, the name, date and place of the meeting must be stated.

b) Main Text: The main text of the paper is organised under the subtitles of Abstract and Keywords, Introduction,
Materials and Methods, Results and Discussion.

Abstract and Keywords: This is written in two languages, Turkish and English, and also includes the title
of'the paper. The abstract is consists of 200 words. The abstract should bring out the main points of the manuscript
and should include the following information: objective, the animals or sample population involved, design, the
materials and methods used, the main results, a brief conclusion and clinical relevance, where applicable. They
should be comprehensible to readers before they have read the paper, and abbreviations and reference citations
should be avoided. At the end of the abstract, at least 3, at most 5 keywords in both languages are included.
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In the introduction, following a brief statement of basic information and justifications which constitute
the basis of the paper, the objective is clearly given in the last paragraph. If necessary, the “method” section may
be organised according to sub-titles such as research/patient/ test group, instruments, application and statistical
analysis. This section should be written with clarity so that a person not involved in the study may easily
understand. Results summarize the findings of the study and, when necessary, basic findings are supported with
tables and figures. In the discussion section, the findings of the study are discussed in the light of relevant national
and international studies; this section includes discussion of original findings, not a general review.

¢) Acknowledgements: When considered necessary, author(s) may add brief acknowledgements in a few
sentences to those whose contributions to the paper are not at author level but deserve to be mentioned. Here, the
contributions of those acknowledged (e.g. financial or equipment aid, technical support etc) are clearly stated (e.g.

CLINNTY CEINTS

“scientific counseling”, “editing of the draft”, “data collection”, “participation in clinical research” etc).

d) Bibliographic References:

All citations in the text should refer to: the year of publication of the reference should be indicated in parentheses
after the surname of the author or authors.

Examples: Bell (2005), Nielsen and Engberg (2006), Doyle et al. (2007) were indicated that......
The name of the author and the year of publication should be stated in parentheses at the end of the sentence.

Examples: ...were detected as 23% of the samples (Bell, 2005); ....were detected as 23% of the samples (Nielsen
and Engberg, 2006); ...were detected as 23% of the samples (Doyle et al., 2007).

In case of more than one reference, references should be arranged chronologically.
Examples: ....were reported that... (Bell, 2005; Nielsen and Engberg, 2006; Doyle et al., 2007).

More than one reference from the same author(s) in the same year must be identified by the letters 'a’, 'b', 'c, etc.,
placed after the year of publication.

Examples: (Bell, 2005a; Bell, 2005b; Bell, 2005c ...)

The authors can use below formatted style link in mendeley:

http://csl.mendeley.com/styles/52999035 1 /sagbilensderg

References should be written in alphabetical order. Reference style, the authors' names and year of publication
should be written in bold. Source list should be prepared as follows:

i) Examples of journal articles:

Cohen, N.D., Vontur, C.A., Rakestraw, P.C., 2000. Risk factors for enterolithiasis among horses in Texas.
Journal of the American Veterinary Medical Association 216, 1787-1794.

Rajmohan, S., Dodd, C.E., Waites, W.M., 2002. Enzymes from isolates of Pseudomonas fluorescens involved
in food spoilage. Journal of Applied Microbiology 93, 205-213.

Ono, K., Yamamoto, K., 1999. Contamination of meat with Campylobacter jejuni in Saitama, Japan.
International Journal of Food Microbiology 47, 211-219.

For articles that are accepted for publication and have a DOI number but not yet published; DOI number must be
specified at the end of the article.

McGregor, B.A., Butler, K.L., 2014. The value of visual fleece assessment in addition to objective measurements
in identifying Angora goats of greater clean mohair production. Small Ruminant Research, in press (DOI:
10.1016/j.smallrumres.2014.04.001).
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ii) Books:
Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.

Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In: Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

Perkins J.B., Pero, J., 2002. Vitamin biosynthesis. In: Sonenshein, A., Hoch, J., Losick, R. (Eds.), Bacillus
subtilis and Its Closest Relatives: from Genes to Cells. ASM Press, Washington D.C., pp. 271-286.

Kramer, J.M., Gilbert, R.J., 1989. Bacillus cereus. In: Doyle, M.P. (Ed.), Foodborne Bacterial Pathogens.
Marcel Dekker, New York, pp. 22-70.

iii) Thesis:

Bacinoglu, S., 2002. Boga spermasinda farkh eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmin
spermatolojik ézelliklere etkisi. Doktora Tezi, istanbul Universitesi Saghk Bilimleri Enstitiisii, Istanbul.

iv) Web site or author is an institution:

FDA, 2001. Effect of the use of antimicrobials in food-producing animals on pathogen load. Systematic review of
the published literature. http://www.fda.gov/cvin/antimicrobial/PathRpt.pdf (Accessed: 14.12.2001)

Cleveland, C.W., Peterson, D.S., Latimer, K.S., 2005. An Overview of Canine Babesiosis. Clinical Pathology.
College of Veterinary Medicine, The University of Georgia: http://www.vet.uga.edu/vpp/clerk/Cleveland
(Accessed: 17.12.2005).

Thierry, F., 2006. Contagious equine metritis: a review. Equine Reproductive
Infections: http://www.equinereproinfections.com (Accessed: 07.07.2006).

FSAI, 2008. Report of the Implementation Group on Folic Acid Food Fortification to the Department of Health
and Children. Food Safety Authority of Ireland:http:/www.fsai.ie/assets/0/86/204/cc3¢2261-7dc8-4225-bf79-
9a47tbc2287b.pdf (Accessed: 20.06.2008).

v) Paper presented at a scientific meeting

Cardinali, R., Rebollar, P.G., Mugnai, C., Dal Bosco, A., Cuadrado, M., Castellini, C., 2008. Pasture
availability and genotype effects in rabbits: 2. development of gastro-intestinal tract and immune function of the
vermiphorm appendix. In: Proc. 9th World Rabbit Congress, Verona, Italy, 1159-1164.

Mauget, R., Legendre, X., Comizzoli, P., 1998. Assisted reproductive technology in sika deer: a program to
preserve endangered deer subspecies. In: Proc. 4th Int. Deer Biology Congress, Kaspovar, 185-186.

e) Tables: Each table is printed on a separate page and numbered according to the sequence of referral within the
text (Table 1). Each table has a title and, when necessary, explanations are given under the table (e.g. abbreviations
given in the table). Each table should be understandable without need for referral to the text. Each table should be
referred to in the text..

f) Figures and Pictures: Figures should be numbered according to the order of use and should be expressed with
short titles.Figures should be numbered in the text (Figure 1). Letters, numbers and symbols within the figure
should be clear and readable when downsized for printing.Each figure should be referred to in the text..

1V- Submission of Articles (Blind Peer-Review)

The article submission is only accepted online via 'http://dergipark.gov.tr/maeusabed' The Corresponding
authors, all the files can be added to the system by clicking the submit new article icon at the above address.
Authors must register on Dergipark system before submitting a manuscript. After signing up, clicking Mehmet
Akif Ersoy University Journal of Health Sciences icons on the main page, the manuscript written according to the
guide for authors is submitted in 4 steps (start, submission, reference, preview & submit). The submitted
manuscript must not contain any identifying information, such as author information, institution, ethics committee
or special permit address, during the preliminary evaluation phase. The manuscript that pass the preliminary
evaluation (paper scientific qualification, language, conformity to Guide for author and checking plagiarism via
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iThenticate and Turnitin program,) are assigned to the Reviewers. The corresponding author can follow the article
evaluation process from the section on the Articles in the Process. According to the blind peer-review rules, the
main text, tables, graphics and pictures of the manuscript are uploaded via the system and sent to the appointed
reviewers for an article evaluation request via e-mail. The reviewers accept or reject the request by clicking on the
link sent via e-mail. The reviewers who accept it have to upload their decisions together with the reasons within a
maximum of 1 month via the system. If the correction requested by the Reviewer is sent back to the author. If the
requested corrections are not completed within 1 month, the article will be automatically canceled. After the
desired corrections are made, the article is uploaded back to the system by the author. The editor makes decisions
to accept or reject papers based on their opinion of the papers' publication worthiness and reviewers' comments.
As stated in the privacy statement, authors' identity information and e-mail addresses will not be used for any other

purpose.
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MEHMET AKIiF ERSOY UNIVERSITESI SAGLIK BiLIMLERI ENSTITUSU DERGISi
(Mehmet Akif Ersoy University Journal of Health Sciences Institute)
MURACAAT VE YAYIN HAKLARI DEVIR FORMU
(Application and Copyright Transfer Statement)

Derginin kisaltilmis adi: "MAKU Sag. Bil. Enst. Derg.” dir.

Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisinde yayinlanmak iizere gondermis

OldUGUIMUZ ..o e et ” adli
Orijinal Arastirma / Research Articles ( ),
Derleme / Review Articles ( ),
Gozlem / Case Reports ( ),
Editore Mektup / Editorial Letter ( ),

DAFer ] ORer( ), (osivssorisnm i s st v s e s ) ile ilgili olarak;

The authors confirm the fallawing statements:
I-that there has been no duplicate publication or submission elsewhere of this work

2-that all authors have read and approved the manuscript, are aware of the submission for publication
and agree to be listed as co-authors.

1-Bu makalenin/derlemenin bir kismi ya da tamami bagka bir dergide yaymlanmanustir.

2-Bu makale/derleme yaymnlanmak iizere baska bir dergiye gdnderilmemistir.

3-Makale/derleme yaymlandiktan sonra tiim haklari Mehmet Akif Ersoy Universitesi Saghk Bilimleri
Enstitiisii Dergisine devredilmistir.

4-Tim yazarlar makaleyi okumus ve onaylanustir. Yaymlanmak izere dergiye gonderildiginden
haberdardir.

5-Timii veya bir boliimii yayinland: ise derginizde yaymlanabilmesi i¢in gerekli iznin alindigin1 garanti
ederiz.

Asagidaki maddelerde belirtilen haklarimiz sakli kalmak kaydi ile makalenin telif hakkint Mehmet Akif
Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi'ne devrettigimizi taahhiit ve imza ederiz.

a- Telif hakki diginda kalan patent vb. biitiin haklar,

b- Yazarlarin ders, kitap gibi ¢caligmalarmda makaleyi licret 6demeksizin kullanabilme hakka,

¢- Satmamak tizere kendi amaglar i¢in makaleyi cogaltma.

Yazarlar / Author Name (tiim yazarlar tarafindan imzalanacaktir) Imza / Signature Tarih / Date

Yazisma adresi / Corresponding author address: |

Telefon: | Fax: | E-mail: ....... @

(Form doldurulup imzalandiktan sonra; “Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii
Dergisi Editorliigii, 15030-BURDUR?” adresine yollayimz).
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Lower Limb Muscle Strength is Associated with Disability in Non-Specific Chronic
Low Back Pain

Non-Spesifik Kronik Bel Agrisinda Alt Ekstremite Kas Kuvveti Digabilite ile Uiskilidir
Murat TOMRUK!, Melda SOYSAL TOMRUK!, Orhan KALEMCI2

'Burdur Mehmet Akif Ersoy University, Faculty of Health Sciences, Department of Physiotherapy and
Rehabilitation, Burdur, Turkiye ‘
2 Dokuz Eylil University, Faculty of Medicine, Department of Neurosurgery, Izmir, Tirkiye

Abstract: Low back pain is one of the most common health problems that affects daily living activities of most
people at some time in their lifetime. Non-specific chronic low back pain (NS-CLBP) can be seen in 85-95% of the
population. Although it is known that disability and lower limb muscle strength are affected in patients with NS-
CLBP, no study investigated the relationship between these variables. The aim of this study was to identify association
between disability and lower limb muscle strength in these patients. 79 patients with NS-CLBP were enrolled. The
strength of knee extensor and ankle dorsiflexor muscles were measured using a hand-held dynamometer. The
disability was assessed using Oswestry Disability Index (ODI). Spearman correlation analysis revealed that there were
negative significant correlations between ODI score and right knee extensor muscle strength, left knee extensor
muscle strength and left ankle dorsiflexor muscle strength (r=-0.290, p=0.009; r=-0.408, p<0.001; r=-0.285, p=0.011,
respectively). This study showed that lower limb muscle strength was associated with disability in patients with NS-
CLBP. Physiotherapy interventions such as resistance training to increase the strength of knee extensor and ankle
dorsiflexor muscles may be beneficial in improving disability in patients with NS-CLBP.

Keywords: Low back pain, Disability, Muscle strength, Lower limb.

Oz: Bel agrisi cogu insanin hayatinin bir ddneminde karsilastigl, giinlitk yasam aktivitelerini etkileyen en yaygin saghk
sorunlarindan biridir. Spesifik olmayan kronik bel agrisi (SO-KBA) toplumun %85-95'inde goriilebilmektedir. SO-
KBA’lt hastalarda 6ztrliilik ve alt ekstremite kas kuvvetinin etkilendigi bilinmesine ragmen bu degiskenler arasindaki
iliskiyi arastiran bir calisma bulunmamaktadir. Bu calisgmanin amact bu hastalarda dizabilite ile alt ekstremite kas
kuvveti arasindaki iliskiyi belirlemekti. SO-KBA’lt 79 hasta ¢alismaya alind1. Diz ekstansor ve ayak bilegi dorsifleksor
kas kuvvetleri elle tutulur dinamometre ile 6lciildi. Dizabilite, Oswestry Dizabilite Indeksi (ODI) kullanilarak
degerlendirildi. Spearman korelasyon analizi sonuglarina gére ODI skoru ile sag diz ekstansér kas kuvveti, sol diz
ekstansor kas kuvveti ve sol ayak bilegi dorsifleksér kas kuvveti arasinda negatif anlamli korelasyon vardt (sirastyla;
r=-0.290, p=0.009; r=-0.408, p<0.001; r=-0.285, p=0.011). Bu calisma, SO-KBA’li hastalarda alt ekstremite kas
kuvvetinin dizabilite ile iliskili oldugunu gosterdi. Diz ekstansér ve ayak bilegi dorsifleks6r kaslarinin kuvvetini
arttirmaya yonelik, direngli egzersiz egitimi gibi fizyoterapi uygulamalari, SO-KBA’li hastalarda dizabilitenin
azaltilmasinda faydali olabilir.

Anahtar Kelimeler: Bel agris1, Dizabilite, Kas kuvveti, Alt ekstremite.

*Cotresponding author : Murat TOMRUK e-mail : mtomruk@mehmetakif.edu.tr
Gelis tarihi / Received : 12.10.2023 Kabul tatihi / Accepted: 30.10.2023
Introduction chronic low back pain” (NS-CLBP) and can be
‘ ‘ seen in 85-95% of individuals (Andersson, 1999;
Low back pain (LBF) is one of the most common Popescu & Lee, 2020). LBP may cause disability,

health problems that affects daily living activities decreased quality of life and functional limitation
of most people at some time in their lifetime. LBP (Fujii & Matsudaira, 2013)

, .
with no identifiable cause or pathology and lasting
more than 12 weeks is diagnosed as “non-specific
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LBP is now the leading cause of disability and
productivity loss wotldwide ("Global, regional,
and national incidence, prevalence, and years lived
with disability for 310 diseases and injuries, 1990-
2015: a systematic analysis for the Global Burden
of Disease Study 2015," 2016; Popescu & Lee,
2020). The level of disability in LBP has long been
regarded as a core outcome and associated with
pain intensity. It also affects the ability of patients
with NS-CLBP to perform maximum muscle
function of lumbar region (Verbrugghe et al.,
2020). In order to understand the complexity of
disability in LBP, the biopsychosocial model has
been used as a main framework. It is known that
social, psychological, genetic and biophysical
factors such as muscle strength can play a role in
disabling LBP (Onctii, Iliser, & Kuran, 2016).

Lower limb muscle strength is an essential
component of mobility and performing daily
functional activities. Improving muscle strength is
a key linking mobility function (Kato et al., 2021).
Knee extensor and ankle dorsiflexor muscles are
also crucial for functional activities such as
walking, standing and for maintaining balance
during these activities (de Sousa et al., 2019).
Dorsiflexor and knee extensor muscle strength
have shown to be impaired in patients with NS-
CLBP, however, underlying mechanism is
unknown. Pain, kinesiophobia and/or increased
disability may cause impaired lower limb muscle
strength and physical activity level. Furthermore,
improvement in lower limb muscle strength is
useful for the effectiveness of treatment in patients
with NS-CLBP.

Previous studies mostly revealed the correlation of
pain and disability with the muscle strength of
abdominal trunk muscle groups in patients with
LBP (Hu et al.,, 2017; Kato et al., 2021). On the
other hand, a significant difference in isokinetic
muscle strength of the knee extensors and hip
abductor/extensors ~ was found  between
participants in the healthy control group and the
LBP group in different studies (de Sousa et al.,
2019). Although it is known that disability and
lower limb muscle strength are affected in
individuals with NS-CLBP when compared to

healthy individuals, no study, to our knowledge,
reported the relationship between pain, disability
and knee extensor and ankle dorsiflexor muscle
strength in patients with NS-CLBP. Therefore, the
aim of the present study was to identify association
between disability and knee extensor and ankle
dorsiflexor muscle strength. The hypothesis was
that there would be correlations between these
variables. The results of this study may assist
clinicians to have theoretical and clinical basis on
better evaluation ot treatment to combat increased
disability of individuals with NS-CLBP.

Materials and Methods
Design

This research was designed as cross-sectional
study. Data was acquired between January 2019
and January 2020. The study followed the
principles of the Declaration of Helsinki and was
approved by the local university ethics committee.
All  participants provided written informed
consent.

Participants

Patients who applied to the neurosurgery clinic
with complaints of LBP were included in the
study. After verbal and written information had
been given about the procedure by
physiotherapists, patients eligible and willing to
participate in the study were enrolled in

accordance with the inclusion criteria.

Inclusion criteria were: (i) age between 18 and
65 years, (i) LBP with no identifiable cause or
pathology, (iif) LBP lasting more than 12 weeks.
Exclusion criteria were: (i) presence of perceived
weakness, motor deficit or paraesthesia in the
lower limbs, (i1) specific spinal
pathologies/diseases such as disc herniation,
malignancy, inflammatory joint and bone diseases,
vertebral fracture, scoliosis, (iii) previous history of
back surgery, (iv) neurologic, metabolic, and
cardiovascular disorders, (v) mental and cognitive
disorders that could affect cooperation, and (vi)

pregnancy.
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Procedure

Sociodemographic characteristics were noted.
Patients were asked to complete the Numeric Pain
Rating Scale (NPRS) and the Oswestry Disability
Index (ODI).

Hand-held dynamometer (MicroFET 3, Hoggan
Health Industries, UT, USA) was used to assess
knee extensor and ankle dorsiflexor muscle
strength. Patients were seated on the edge of the
treatment table bedside (height 100 cm) with hip
and knee at 90° flexion for knee extensor muscle
strength assessment whereas they were lying on
the bed with ankle in neutral position for ankle
dorsiflexor ~ muscle  strength  assessment.
Dynamometer was placed just above the malleolus
and over the metatarsal heads on the dorsum of
the foot, respectively. Patients pushed against the
dynamometer for 5 s with their maximum force as
much as they could do for each condition.
Dynamometer was hold with both hands to resist
against patient’s movement force and extremity
was stabilized during each test. Strength values
were normalised for size differences by dividing by
the 2/3 power of body mass in kilograms and
expressed as body weight-normalised peak torque
(N/kg) (Jaric, Radosavljevic-Jatic, & Johansson,
2002). Measurements were repeated three times
and the highest score was used for analysis. Hand-
held dynamometry was reported to have good to
excellent reliability and validity for measures of
lower extremity muscle strength (Kimura et al,
2018; Mentiplay et al., 2015).

Self-reported pain both in rest and in activity were
assessed using the NPRS. Individuals were asked
to choose a number between 0 (indicating no pain)
and 10 (indicating the worst pain) that expresses
their pain intensity (Childs, Piva, & Fritz, 2005).

The pain-related disability was assessed using the
validated Turkish version of the ODI. The ODI
was shown to have good psychometric properties
and suit to assessment of patients with LBP. This
index includes 10 questions and each of them was
scored between 0 and 5. Total point of index were
calculated as 100 points. Higher scores reflect
higher level of disability (Yakut et al., 2004).

Statistical Analysis

All data were analyzed using the IBM SPSS
software (version 23.0 for Windows; IBM Corp,
Armonk, NY). Shapiro-Wilk Test, histograms and
probability plots were used to examine the
normality of the data. Variables were presented as
median (min - max) and interquartile range (25% -
75%) since most of the variables were not
normally distributed. Spearman test was used to
calculate the correlation coefficients and their
significance. Strength of correlation was defined as
very weak for r values between 0.00-0.19, weak for
r values between 0.20-0.39, moderate for r values
between 0.40—0.69, strong for r values between
0.70-0.89, and very strong for r values over 0.90
(Streiner, Norman, & Cairney, 2014). To infer
statistical significance, an overall 5% type-I error
level was used (p < 0.05).

Results

121 patients with LBP assessed for eligibility. 32
patients who did not meet the inclusion criteria
(low back pain less than 12 weeks, specific spinal
pathologies, etc.) and 10 patients who declined to
participate were excluded. A total of 79 patients
(55 females, 24 males) with NS-CLBP were
enrolled (Table 1).

Table 1. Distribution of patients with non-specific
chronic low back pain according to gender.

n %
Gender, %
Female 55 69.6
Male 24 30.4

Table 2 shows the demographic and clinical
characteristics of patients with NS-CLBP. Values
were presented as median, minimum, maximum
and interquartile ranges (25% - 75%).

Spearman correlation analysis revealed that ODI
score was significantly correlated with pain —
activity, right knee extensor muscle strength, left
knee extensor muscle strength and left ankle
dorsiflexor muscle strength (p<<0.05). There was a
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weak and positive relationship between ODI score
and pain — activity (r = 0.324, p = 0.004). A weak
and negative correlation was found between ODI
score and right knee extensor muscle strength (r =
-0.290, p = 0.009). Left knee extensor muscle
strength was moderately and negatively correlated

with ODI score (r = -0.408, p < 0.001). While right

ankle dorsiflexor muscle strength did not
significantly correlate with ODI score (p = 0.073),
there was a weak, negative, significant correlation
between left ankle dorsiflexor muscle strength and

ODI score (r = -0.285, p = 0.011) (Table 3).

Table 2. Demographic and clinical characteristics of patients with non-specific chronic low back pain

Median min max IQR (25% - 75%)
Age, years 44.0 18.0 74.0 18.0 (37.0 - 55.0)
BMI, kg/m? 26.7 18.9 39.1 4.8 (24.1 - 28.9)
Pain (NPRS)
Pain - Rest 4.0 0.0 10.0 5.0 2.0 - 7.0)
Pain - Activity 8.0 3.0 10.0 3.0 (7.0 -10.0)
Muscle Strength
R-Knee Extensor, N/kg 2.22 1.02 4.39 1.16 (1.74 - 2.90)
L-Knee Extensor, N/kg 2.17 0.95 4.49 1.22 (1.65 - 2.87)
R-Ankle Dorsiflexor, N/kg 2.27 051 4.39 1.23 (1.70 - 2.93)
L-Ankle Dorsiflexor, N/kg 2.32 0.48 3.99 1.10 (1.77 - 2.87)
Disability
ODI score 28.0 5.0 80.0 17.0 (20.0 - 37.0)

BMI Body mass index, L Left, NPRS Numeric pain rating scale, ODI Oswestry disability index, R Right.

Table 3. Correlation matrix between disability and assessed variables

g S S g :
o B o) =}
5] B () ] ] ® Q M
° — & 5 o & Qo % O n 2 9,
1 * L] =
- E - 2z &2z %3 2%3
p:_‘v & &~ g - g ¢ O - O
5 A A [ R
opr =013 r=0141 r=0177 r=0324 r=-0290 r=-0408 r=-0204 r=-0.285
SCOI€  ,=0231 p=0216 p=0118 p=0.004% p=0.009% p<0.001* p=0071 p=0.011*

*Spearman Correlation Analysis: p<0.05

BMI Body mass index, L Left, MS Muscle strength, ODI Oswestry disability index, R

Discussion

In this study, we tried to find out whether disability
is related to lower limb muscle strength or not in
patients with NS-CLBP. Our findings revealed
that disability was related to both left and right
knee extensor muscle strength and left ankle
dorsiflexor strength in a negative way in patients
with NS-CLBP. While there was a moderate
relationship between disability and only left knee

extensor muscle strength, all the other correlations

282

were weak. On the other hand, right ankle

dorsiflexor  strength  was not significantly
correlated with disability. Besides, pain in activity
was significantly and positively correlated with

disability in patients with NS-CLBP.

Until now, to our knowledge, there is only one
the
disability and any indicators of lower limb muscle
strength in individuals with NS-CLBP (Shin,
2020). Shin examined the association between

study investigated relationship  between
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maximum  voluntary isometric  contraction
asymmetry of hip extensor muscles and the
disability of sixty-one office workers with NS-
CLBP. Results showed that there were no
significant cortelations between left/right hip
extensor strength asymmetry and disability in NS-

CLBP (Shin, 2020).

Cai&Kong investigated low back and lower limb
muscle performance in male and female
recreational runners with CLBP (Cai & Kong,
2015). They compared knee extensor, hip extensor
and hip abductor strength between male and
female runners with CLBP and healthy runners.
Results showed that runners with CLBP exhibited
diminished knee extensor strength compared to
healthy runners, whereas no differences were
found in terms of hip extensor and abductor
strength. Although the interrelation between
disability and knee extensor strength was not
evaluated in their study, these results indicate that
CLBP negatively affects knee extensor strength
(Cai & Kong, 2015). Taken into consideration with
the results of our study, the diminished knee
extensor strength in CLBP could be one of the
reasons of the occurred disability in these patients.

In most studies examined the association between
disability and muscle strength in patients with
CLBP, strength of lumbar region muscles has been
evaluated rather than that of lower limb muscles
(Hu et al., 2017; Iwai, Nakazato, Irie, Fujimoto, &
Nakajima, 2004; Pranata et al., 2017; Shin, 2020,
Steele et al., 2019; Verbrugghe et al., 2020). One
study reported that disability was negatively
cotrelated with the ratio of the lumbar extensor
and flexor strength in office workers with CLBP
and suggested that improving the ratio of the
lumbar extensor and flexor strength might be
important in order to improve disability (Shin,
2020). Supporting this, Hu et al investigated
cotrelations between lumbar neuromuscular
function and pain, lumbar disability in patients
with NS-CLBP. Both lumbar flexor and extensor
muscles strength had a correlation with pain and
function in different flexion and extension angles.
Results suggested that the decrease of lumbar
muscle strength leads to an increase in pain

intensity and lumbar disability (Hu et al., 2017).
Another study also examined the relationship
between isokinetic trunk muscle strength and the
functional disability level of NS-CLBP in collegiate
wrestlers. Significant correlations between lumbar
extensor parameters in different angles and
disability were found. However, none of the trunk
flexor parameters were significantly correlated
with the disability. These results suggested that the
relatively low strength of trunk extensors might be
one of the factors related to disability level of NS-
CLBP in collegiate wrestlers (Iwai et al., 2004). On
the other hand, a more recent study reported that
neither abdominal nor back muscle strength was
associated ~ with  disability in  NS-CLBP
(Verbrugghe et al., 2020).

Pranata et al reported that lumbar extensor muscle
force control was associated with disability in
people with CLBP. They recruited 33 CLBP and
20 healthy people and compared force control of
the lumbar extensors of the two groups. They
found out that lumbar extensor muscle force
control was compromised in CLBP group as
compared to healthy individuals. In addition, the
inability to accurately control muscle force
production alone explained 19% of the variance of
self-reported disability in CLBP group. Therefore,
they concluded that the ability to control lumbar
extensor muscle force is a significant predictor of
self-reported disability in people with CLBP
(Pranata et al., 2017). Another study published in
2019 showed that isolated lumbar extension
strength was weakly correlated with disability in
participants  with CLBP, suggesting  that
improvements in isolated lumbar extension
strength might be related to positive and
meaningful clinical outcomes such as disability
(Steele et al., 2019).

Some studies examined whether lumbar muscle
strength training was able to increase the strength
of lumbar muscles, thereby decreasing the
disability level. Steele et al applied isolated lumbar
extension resistance training at a frequency of
once a week for 12 weeks in order to improve the
strength of the lumbar extensors in participants
with CLBP. Results of the study showed that
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isolated lumbar extension resistance training
increased the strength of the lumbar extensors,
thereby improving disability and pain in CLBP
(Steele, Bruce-Low, Smith, Jessop, & Osborne,
2020). Similar to this study, Helmhout et al applied
a progressive 11-week lumbar extensor strength
training program, once a week to patients with
CLBP and measured disability, pain intensity and
sagittal lumbar mobility before and after the
treatment. At the end of 11% week, statistically
significant 23% to 36% decrease in disability and
28% decrease in pain was found. They concluded
that specific lumbar strengthening showed
clinically relevant improvements in disability and
pain, whereas those improvements did not
necessarily relate to improvements in lumbar
mobility (Helmhout et al., 2017).

The major strength of this study is that, to the best
of our knowledge, this is the first study to
investigate the relationship between disability and
the strength of knee and ankle joint muscles in
patients with NS-CLBP.

There were some limitations to this study. We
found that only right ankle dorsiflexor strength
was significantly correlated with disability, not left
ankle dorsiflexor strength. Lower limb dominance
may be a contributing factor for the relationships
between disability and lower limb muscle strength.
Unfortunately, this variable was not examined in
this study. Another limitation could be the use of
hand-held dynamometry test instead of isokinetic
muscle strength test, the “gold standard” method
for evaluating muscle strength, because our
department did not have an isokinetic
dynamometer. A self-reported questionnaire,
ODI, was used to assess disability in the present
study. Although using self-reported questionnaires
is an easy, quick, and apprehensible method, it
should be remembered that results can be

subjective.

In conclusion, the results of this study showed that
lower limb muscle strength was associated with
disability  in NS-CLBP.

Physiotherapy interventions such as resistance

patients  with

training to increase the strength of knee extensor

and ankle dorsiflexor muscles may be beneficial in
improving disability in patients with NS-CLBP.
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Investigation of Ghrelin and Leptin Value in Obese and Non-obese Cats
Obez ve Obez; Olmayan Kedilerde Ghrelin ve Leptin Hormonlarmm Aragstirilmase
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Abstract: Obesity is the deterioration of metabolic and physiological functions due to excessive accumulation of fat
in the body. Leptin and ghrelin are two hormones involved in energy balance. There is still not enough information
about these two hormones and there is very little research investigating their connection with obesity. The aim of this
study was to investigate of leptin and ghrelin hormones in obese and non-obese cats. In this study, 20 cats were
evaluated with the body fat measurement system in cats. Those with body fat ratio above 30% were considered obese
(Group 1, n=10), those below 30% were considered as the control group (Group 2, n=10). Serum leptin (p=0.05)
and ghrelin (p=0.001) values were determined in cats in both groups, and statistically significant differences were
observed. A statistical difference was determined in ALT and calcium values (p< 0.001). No statistical difference was
found in BUN, creatinine, total bilirubin and hematological values between obese cats and the control group. As a
result, it was determined that leptin and ghrelin hormones play an important role in obesity.

Keywords: Leptin, Ghrelin, Obesity, Cat.

Oz: Obezite, viicutta fazla miktarda yag birikmesine baglt olarak metabolik ve fizyolojik fonksiyonlarinin
bozulmasidir. Leptin ve ghrelin enetji dengesini ile ilgili iki hormondur. Bu iki hormon hakkinda hala yeterince bilgi
yoktur ve obezite ile baglantisint aragtiran arastirmalar ¢cok azdir. Bu calismanin amaci obez ve obez olmayan kedilerde
leptin ve ghrelin hormonlarini arastirmaktir. Calismada kedilerde viicut yag 6lctiim sistemiyle 20 kedi degerlendirildi.
Vicut yag orani, %30’un tzerinde olanlar obez (Grup 1, n=10) olarak degerlendirildi, %30’un altinda olanlar ise
kontrol grubu (Grup 2, n=10) olarak degerlendirildi. Her iki grupta olan kedilerde serum leptin (p=0,05) ve ghrelin
p=0,001) degerleri belirlendi ve istatiksel olarak anlamli farklidiklar gézlendi. ALT ve kalsiyum degerlerinde (p< 0,001)
istatistiksel farklilik belirlendi. Obez kediler ile kontrol grubu arasinda BUN, kreatinin, total bilirubin ve hematolojik
degerler acisindan istatistiksel bir fark bulunamadi. Sonug olarak obezitede leptin ve ghrelin hormonlart 6nemli rol
oynadiklari saptands.
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Introduction expected to have between 10% and 30% body fat

percentage (Hoelmkjaer and Bjornvad, 2014).
Obesity is often the result of excessive dietary

intake or inadequate energy use, resulting in a state In 1999, Japanese scientists discovered the

of positive energy balance (German, 2006). Many
factors can predispose a cat to obesity, including
genetics, the amount of physical activity and the
energy content of the diet (German, 2000).
Obesity is generally defined as a body fat
percentage above 30%, and normal cats are

gastrointestinal peptide hormone ghrelin as the
endogenous ligand for growth hormone receptor
(GHR)1a, which can stimulate the release of
growth hormone (GH) from the anterior pituitary
gland. Ghrelin was found to modulate systemic
metabolism through activation of orexigenic
neural circuits. It is a 28 amino acid lipopeptide
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hormone secreted from tissues and organs such as
the hypothalamus, pituitary, thyroid gland, salivary
gland, small intestine, kidney, heart, pancreas,
lung, placenta, gonads, immune system, breast,
mainly from the fundus of the stomach. Ghrelin is
also known as the apetite hormone (Miiller et al.,
2015). In adult mammals, ghrelin is most densely
released from gastric tissue (Bang et al., 2007). It is
suggested that ghrelin acts as a meal initiation or
hunger hormone, signaling gastrointestinal (GI)
fuel status to the central nervous system (CNS) to
regulate food intake and energy (Kojima and
Kangawa, 2005).

Ghrelin in metabolism, food intake and body
weight plays an important role in regulation.
Therefore, ghrelin may be a potential drug target
for body weight regulation. Ghrelin levels are
inversely proportional to energy stores and
increase with weight loss in response to body
weight changes and decrease with weight gain.
Circulating ghrelin levels decrease with obesity,
but when obese individuals lose weight, ghrelin
levels increase to tolerate this weight loss (ilhan
and Erdost, 2009).

The peptide hormone leptin plays a role in
regulating food intake, body mass, reproductive
function, fetal growth, proinflammatory immune
responses, angigonesis, and lipolysis. Leptin is a
product of the obese gene. Following the synthesis
and secretion of fat cells in white adipose tissue, it
binds to and activates the leptin receptor (LEP-R)
(Obradovic et al., 2021). Feline leptin is partially
protein bound in the circulation. As with other
species, circulating leptin primarily reflects body
fat mass in cats, and weight loss is associated with
decreased peripheral blood leptin levels. Leptin
levels are slightly increased during feeding
compared to the fasting state (Backus et al., 2000).

The aim of this study is to determine the changes
in the values of leptin and ghrelin hormones in

obese and non-obese cats.

Materials and Methods
Animal Material

The research material consisted of 20 cats of both
sexes and different breeds, aged between 1 and 11
years. The groups were divided into two as control
(10) and obese (10). Ten of the blood samples
were collected from obese cats with a body fat
percentage above 30% (obese) and 10 from non-
obese cats with a body fat percentage below 30%
(control) according to the body fat measurement
system. There are cats of different breeds, 4 of
which are infertile females and 6 of which are male
sterile, with ages ranging from 5 to 10 years in the
obese group. The control group consisted of 10
cats with ideal weight over 1 year old. According
to the body fat measurement system, the groups
were divided into two as obese cats with a body fat
percentage above 30% (Group 1, n=10) and as
control non-obese cats with a body fat percentage
below 30% (Group 2, n=10).

Methods

During the study, the weight, chest circumference
and leg lengths of all cats were measured and their
body mass indexes were calculated. Those with a
body mass index greater than 7 were considered
obese. A total of 5 cc blood was collected from all
cats for haematological and  biochemical
examination. The collected blood was centrifuged
at 4000 rpm for 10 minutes. The obtained sera
were separated and stored in a -20°C freezer until

used as aliquots.
Body Fat Measurement System

.Rib cage value: 9. Rib cage circumference passing

over rib

.Leg index value: Distance between patella and

calcaneal rump

.The body fat ratio of cats with ideal weight is
between 15%-30%,

.Those who are considered extremely thin and
have less than 20% fat,
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Those who are overweight or obese are considered

as cats with a body fat ratio of 30% or more.
Ghrelin and Leptin Test Protocol

Ghrelin enzyme was measured by ELISA
(Enzyme-Linked Immunosorbent Assay) method.
Cat Ghrelin ELISA kit (Bioassay Technology
Laboratory Cat Ghrelin BT-LAB Kit Cat. NO.
E0117CAT LOT 202202009) and cat Leptin
ELISA kit (Bioassay Technology LaboratoryCat
Leptin BT-LAB Kit Cat. No. E0079Cat LOT
202202009) were used in the study. Procedures
were performed according to the kits procedure.
In this study, all samples were taken in the
morning after a 2-hour fast to minimize the effects

of daily ghrelin dynamics.

Statistical analysis: IBM SPSS 26.0 for Windows
package program was used to evaluate the study
data. The normal distribution of the groups in the
analyzes was evaluated using the Shapiro-Wilk test.

Due to the normal distribution of the data,
between measurements Paired t-test was used for
comparisons. Pearson Correlation analysis was
used to determine the relationship between
variables. p value <0.05 was considered statistically

significant.
Results

In obese cats (Groupl), compared to the control
group (Group2), decreased leptin value (p< 0,05),
increased ghrelin, glucose, ALT, calcium values
(p< 0.001) and statistical difference was
determined. No statistical difference was found
between the obese cats and the control group in
terms of BUN, creatinine, and total bilirubin
values (Table 1).

No statistically significant difference was found
between obese cats and control group in terms of
WBC, RBC, PLT, NEU, HGB, HCT wvalues in
hematological findings (Table 2).

Table 1. Leptin, ghrelin and some other biochemical findings in obese and control groups.

Group 1 (n=10) Group 2 (n=10) p
X tss Xt ss
Leptin (ng/ml) 2,031+ .,45 4,54%2,46 0,05
Ghrelin (ng/L) 440,49£305,12 35,07%20,05 0,001
Glucose (mg/dl) 215,00£34,18 165,70+21,17 <0,001
ALT (U/L) 168,00+£53,53 52,20£7,29 <0,001
ALP (U/L) 41,20+ 5,11 37,20£2,29 0,43
BUN (mg/dl) 20,50%+3,53 19,50%+3,56 0,470
Creatinine (mg/dl) 1,02+15 1,02+,0.96 1,00
Ca (mg/ml) 15,47+3,51 9,71£0,85 <0,001
T.Bil (mg/dl) 20%,02 20+,01 0.108

Table 2. Hematological findings in cats in the obese and control groups.

Group 1 (n=10) Group 2 (n=10) p
Xt ss Xt ss
WBC (0"9/L) 12,061£2,41 11,70+3,82 0,805
RBC (0*12/L) 9,08+2,07 9,02£3,10 0,963
PLT (0"9/L) 154,80%63,42 153,10£70,70 0,955
NEU (1079/L) 7,3411,34 7,5512.46 0,813
HGB (g/dl) 11,51£,2,87 10,59+,1,36 0,375
HCT (%) 0,399+0,41 0,399+0,47 0,680
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Discussion

Obesity is multifactorial nutritional disorder in
pets. Many factors can predispose a cat to obesity,
including genetics, the amount of physical activity
and the energy content of the diet (German, 2000).
The causes of obesity are not clear as there are
many different variables that play a role in its
development (Speakman, 2004).

Leptin and ghrelin are two hormones that
maintain energy homeostasis. As an anorexigenic
hormone, leptin is a means of long-term regulation
of energy balance (Yalcin et al., 2017). Ghrelin and
cholecystokinin in the short-term hormonal
regulation of eating; Insulin, leptin and peptide YY
are effective in long-term hormonal regulation.
Leptin, a prototypical adipoquinolan, is the best-
characterized of the adipokines for cats and dogs
(Zoran, 2019). Leptin is an important regulator of
fat mass, and its concentration in serum is
positively correlated with fat mass (Hoenig et al.,
2007).

In this study, in the serum analyzes collected after
a 2-hour fasting in the morning in obese and
normal body condition cats of different ages and
genders, were decrease in leptin levels in obese
cats, while in levels of ghrelin, glucose, alt and
calcium an increase was observed. Leptin is
positively correlated with body fat mass. It is a
strong marker in obese cats. In parallel with the
increase and decrease in leptin in the development
and recovery phases of obesity, physiological
increases and decreases in the vascularity of
adipose tissue have been determined. This
suggested that leptin acts as a local regulator of
angiogenesis. (Crandall et al., 1997). Obesity
occurs in the absence of leptin and high leptin
levels(Auwerx and Staels, 1998). Decreased leptin
production in adipocytes leads to the development
of obesity (Friedman and Halaas, 1998). It has
been known since 1997 that congenital leptin
deficiency causes obesity in humans (Montague et
al., 1997). The decrease in leptin in our study
suggests that obese cats' congenital leptin
deficiency and preference for diet food may be
associated with weight loss processes and exercise

before coming to the clinic. Appleton et al (2000)
reported in their study that weight loss was
associated with a decrease in leptin levels (Fried et
al., 2000). In addition, it should be kept in mind
that leptin secretion peaks between 00:00 and 4:00
hours due to its diurnal rhythm and is lowest
between 8:00 and 12:00 hours, decreases in
prolonged fasting and increases in overfeeding
(Wallace, 2000). Ghrelin, an orexigenic hormone
plays a role in the initiation of food intake (Yal¢in
et al.,, 2017). Orexigenic activation of ghrelin is
regulated by neurons in the hypothalamus that
harbor specific receptors. Ghrelin is a versatile
metabolism regulator (Oztiirk and Arpact, 2008).

Leptin is known to have an effect on circulating
ghrelin levels. Tschop et al. (2001) showed that
fasting plasma ghrelin levels were negatively
correlated with fasting plasma leptin levels in
obese humans. However, in another study, fasting
plasma leptin and ghrelin concentrations were not
negatively correlated in obese children and
adolescents (Ikezaki et al., 2002). Diabetes can be
predicted to develop when the liver finally
becomes insulin resistant and/or insulin secretion
is too low to handle the increased glucose
production (Hoenig, 2012). It can be difficult to
discern possible causes of hyperglycemia in the cat.

Opitz (1990) found transient hyperglycemia in 320
cats in his study. The frequency and degree of
stress hyperglycemia has been proven to be
associated with different types of primary disease.
Including animals with diabetes mellitus or
pancreatic disease in this study; A glucose
concentration equal to or greater than 140mg/dl
(7.77mmol/]) in fasted animals was defined as
hyperglycemia. Martin et al. (2010) showed that
obese cats have higher glucose concentrations
than lean cats in a study they conducted. In our
study, the serum glucose levels of obese cats were
found to be significantly higher than those of non-
obese cats.

Hepatic circulatory disorders have been associated
with obesity and fatty liver in humans. However,
there is limited information in the veterinary
literature regarding the effects of different body
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condition scores (BCS) on liver hemodynamic
indices in dogs. Belotta et al. (2018), in the liver
sonographic examination of 3 groups of dogs,
which they separated according to body condition
score; obese dogs found a higher percentage of
abnormal hepatic vein spectral waves than ideal
weight dogs. Accordingly, obesity was associated
with changes in portal vein indices and hepatic
vein spectral wave. These changes were
accompanied by significant differences in some
liver enzyme activities and may be a sign of eatly
liver disease. In another study conducted on obese
people, 29% of the patients had an elevated ALT
enzyme (Engelmann et al., 2014). In another study,
it was stated that adolescent obese people showed
an increase in ALT levels compared to normal
people (Man et al., 2017). In contrast, AST and
GGT levels of the healthy group were higher in
goats with liver metabolic dysfunction compatred
to the sick goats on day 15 of lactation (Kaya and
Bozkurt, 2022). In our study, while an increase in
ALT level was detected, there was no significant
difference in ALP level between the two groups.

Obesity is largely caused by an imbalance in energy
intake and expenditure. On the other hand, several
studies have revealed that obese or diabetic
patients are more likely to have micronutrient
deficiencies such as vitamins and minerals. In
addition to their effects on bone metabolism,
vitamin D and calcium may contribute to the
metabolic  disorder associated with obesity
(Karima et al. 2016). Obesity is associated with
vitamin D deficiency, hyperparathyroidism, and
secondary hypercalcemia (Shah and Chauhan,
2016). Morbidly obese patients are known to have
abnormal calcium metabolism compared to non-
obese patients, but the clinical significance of this
is unknown (Hamoui et al., 2004). In our study,
significant differences were found in calcium levels
in obese cats compared to non-obese cats
(<0.001). No significant hematological difference
was detected between the obese and non-obese
two cat groups, and it is in line with previous
studies (Moura de Lima et al., 2021).

Conclusion

Obesity is an increasingly common health problem
in cats and can predispose cats to many diseases.
The obesity development process is affected by
many factors. Leptin and Ghrelin seem to play a
key role in the appetite center. In this study, Leptin
and Ghrelin levels were examined in obese cats
without a pathological disease. In the study, it was
observed that these two hormones were negatively
correlated with each other. While negative
correlation was found with leptin in obese
individuals, positive correlation was found with
ghrelin. For drug studies targeting obesity and
indirectly diabetes mellitus, further investigation of
the effects of these two hormones would be
meaningful.
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Histological Demostration of Changes in Connective Tissue Components in Uterine Tissue
Undergoing Decidualization on Days 4th, 5th and 8th Days of Mause Pregnancy

Fare Gebeliginin 4., 5. ve 8. Giinlerinde Desidnalizasyon Gegiren Uterus Dokusunda Bag Dokusu Elemanlarindaki
Histolojik Degisimin Gosterilmesi
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Abstract: This study examined the changes in connective tissue elements of the uterine undergoing decidualization
on the 4%, 5% and 8t days of pregnancy by histochemical methods. Forty Balb/c 6-8 weeks-old female mice divided
into four groups as non-pregnant estrous phase, 4%, 5%, and 8™-day pregnancy models. Five um thick sections were
taken from paraffin blocks obtained from uterine tissues. Samples were stained with Hematoxylin&Eosin, Mallory
Azan, Orsein, and Periodic Acid Schiff stains. As a result of the staining, the uterine tissue in the non-pregnant estrus
phase showed standard histological structure. On the 4 day of pregnancy, the amount of intensely stained collagen
and elastic fiber decreased on the 5% day of gestation; On the 8% day of pregnancy, it was determined that the density
of the fibers increased again. As a result, both increased collagen and elastic fibers for its placement to an elastic-solid
uterine tissue and increased carbohydrates for its nutrient needs and immune privilege were demonstrated in the
uterus for the 4M-day embryo. The decrease in connective tissue elements with the acceleration of decidualization on
the 5% and increased collagen and elastic fibers in the myometrium and the PAS + NK cells in the endometrium on
the 8™-day was noted.

Keywords: Connective tissue, Decidualization, Histochemistry, Pregnancy.

Oz: Bu calismada, fare gebeliginin 4., 5. ve 8. giinlerinde desidualizasyon geciren uterus dokusunun bag dokusu
elemanlarindaki degisim histokimyasal yontemletle incelendi. Caligmada, 40 adet 6-8 haftalik Balb/c ikt fareler, gebe
olmayan Ostrus fazi, 4., 5. ve 8. giin gebelik modelleri seklinde dért gruba ayrildi. Uterustan elde edilen parafin
bloklardan 5 pm kalinliginda kesitler alindi. Ornekler, Hematoksilen&Eosin, Mallory Azan, Orsein ve Periyodik Asit
Schiff boyalari ile boyandi. Boyamalar sonucunda gebe olmayan Gstrus fazindaki uterus dokusunda standart histolojik
yapi izlendi. Gebeligin 4. giiniinde yogun boyanan kollajen ve elastik lif miktarinin gebeligin 5. giiniinde azaldigy;
gebeligin 8. giinlinde ise liflerin yogunlugunun tekrar arttig belirlendi. Sonug olarak, 4 glinlik embriyonun uterus
icerisine yerlesmesi ve ihtiyaglarina rahat ulasmast icin elastikiyete sahip saglam bir uterus dokusu olusumu kolajen ve
elastik liflerin artist da, beslenmesi i¢in gerekli olan karbonhidrat artist da PAS reaksiyonu ile gosterildi. 5. ginde
desidualizasyonun da hiz kazanmasiyla bag dokusu elemanlarindaki azalma, 8 giinde ise embriyonunda buyimeye
baslamastyla miyometriumda kollajen ve elastik lif miktarinin, endometriumda ise PAS+ NK htcrelerinin artist dikkat
cekti.

Anahtar Kelimeler: Bag doku, Desidualizasyon, Histokimya, Gebelik.
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Introduction

Successful pregnancy depends on a healthy uterus
suitable to receive and support a fertilized embryo
and the process of decidualization. The stromal
cells surrounding the embryo also change during
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gestation, a process crucial for implantation

known as decidualization. The uterus is an
essential organ that undergoes morphological and
physiological changes during pregnancy to support

the development of the embryo and fetus. The
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uterine wall has three layers: the endometrium,
myometrium, and perimetrium (Mescher, 2018).
The endometrial mucosa is a thick layer of
connective tissue containing numerous glands,
fibroblasts, and abundant extracellular substances.
The myometrium surrounds the endometrium and
undergoes growth during pregnancy through the
enlargement of smooth muscles (hypertrophy) and
fibers  (hyperplasia). The

myometrium contains collagen and elastic fibers,

increased muscle

especially in the loose connective tissue between
the muscle bundles, to strengthen the uterus
Fibroblasts,
macrophages, and mast cells are also present
(Kierszenbaum and Tres, 2021).

during  pregnancy. histiocytes,

In mice, decidualization, the process of stromal
cell transformation in the uterus, occurs after the
blastocyst attaches to the uterine epithelium
(Wang et al., 2020). Decidualization occurs in the
anti-mesometrial side of the uterus, where
implantation takes place (Croy et al., 2014). The
connective tissue stromal cells change, and
decidual cells form the decidua uterine mucosa
called (Ramathal et al., 2010). Decidua formation
in mice begins around the 4.5-5% day of pregnancy
following implantation (Das, 2010; Ramathal et al.,
2010). It has been reported in the literature that
changes in the number and distribution of many
cells and fibers in the uterine tissue in the
preparation of the endometrium for embryo
implantation, and development has been reported
in the literature (Teodoro et al, 2003; Stumm and

Zotn, 2007).

The aim of this study is to investigate the changes
in the connective tissue elements of the uterine
tissue undergoing decidualization on the 4%, 5t
and 8t days of pregnancy by histochemical
methods and to contribute to the literature on this

subject.
Materials and Methods

The Akdeniz University Animal Experiments
Local  Ethics the
experimental protocol with protocol number
2022.01.007. In the study, 40 Balb/c female mice,
of about 6-8 weeks old and weighing 20+25 g.

Committee

approved

2904

were provided from the Akdeniz University
Experimental Animals Research and Application
Center. Each mouse was kept in standard
laboratory conditions with a 12-hout dark/light
cycle at 212 °C room temperature.

The mice were randomly divided into four groups
were established, with 10 animals in each group
representing the non-pregnant estrus phase (EP)
and days 4 (P4), 5 (P5), and 8 (P8) of pregnancy.
While forming the groups, vaginal smears were
made to determine the estrus phase of non-
pregnant female mice and stained with toluidine
blue. Mice with a

sttucture and a predominance of large, non-

squamous (crustaceous)
nucleated epithelial cells were included in the
experiment. Two female mice were left in the same
cage with a male mouse to mate, and pregnancy
was detected by vaginal plate. Females with a
vaginal plaque were accepted on the 1t day of
pregnancy. To determine whether females on the
4t day of pregnancy are pregnant, one of the
uterine horns was washed with PBS, and the tubal
fluid obtained after washing was examined under
the microscope, and the presence of blastocyst was
determined. Tissue samples were taken from the
other uterine horn not washed for the blastocyst.
To determine whether the females were pregnant
on the 5% day of pregnancy, females were
sacrificed 3-4 minutes after the tail vein injection
of Chicago Blue. Mice whose implantation sites
were observed as blue bands were confirmed to be
pregnant. On the 8" day of pregnancy, the
implantation sites can be seen with the naked eye.
Females with implantation sites were included in
the experiment. The mice were anesthetized with
ketamine (100 mg/kg; Alfasan) + xylazine
hydrochloride (10 mg/kg; Bayer). Mice were
sacrificed by cervical dislocation, and uterine tissue
samples were collected and fixed in a 10%
formaldehyde solution. Paraffin blocks were
prepared from these tissues, and sections with a
thickness of 5 um were obtained. The sections
were deparaffinized and rehydrated. The samples’
histopathology evaluated via
Hematoxylin&FEosin (H&E) staining and also
preferred to stain with Mallory's Azan (MA) for

was

collagen fibers, Orcein for elastic fibers, and
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Periodic Acid Schiff (PAS) to show glycogen
content in uterine decidua cells.. The slides were
examined using an axioplan microscope (Zeiss,
Germany) and photographed.

Results

The examinations performed on tissue sections
stained with Mallory Azan, Orsein, and PAS stain
in the non-pregnant estrus phase and on the 4%,
5t and 8t days of pregnancy are shown in Figure
1. The connective tissue of the endometrial layer
for EP appeated normal, and the collagen fiber
arrangement in the uterus's surface and deep layers
showed a regular course. However, the density of
elastic fibers in the uterine tissue was low, as
observed in the preparations stained with Orcein.
The PAS reaction indicated a normal appearance
of the basement membrane, uterus, and glandular
epithelial surface in the uterine tissue (Figure
1.EP). On the 4% day of pregnancy (Figure 1.P4),
notable changes were observed in the uterine
tissue. Decidualization, the process of preparing
the endometrium for implantation, was spreading
toward the anti-mesometrial side. The endometrial
stroma exhibited a looser structure in this region,
and the uterine glands were predominantly located
near the myometrium rather than in the decidual
area. Collagen fibers were present between the
endometrial stromal cells and around the glands,
as well as in the connective tissue between the
smooth muscles of the myometrium. Elastic fibers
were observed on the surface parts of the uterine
epithelium. PAS positivity was observed on the
surface of the wuterine luminal epithelium,
basement membrane, and glandular epithelial cells,
indicating the presence of glycogen in the uterine

decidua cells.

Further changes were evident in the uterine tissue
by the 5% day of pregnancy (Figure 1.P5). Blood
vessels originating from secondary decidual cells
were observed in the decidual area, indicating
increased vascularization. The maternal blood
vessels dilated, and the glands in the endometrial
sttoma became scattered and more minor.

Decidualization occurred predominantly in the

anti-mesometrial area, leading to the emergence of
the primary decidual region. Collagen fibers
became sparse in the endometrial stroma, and their
density decreased in the connective tissue between
the smooth muscles of the myometrium. Weak
staining of elastic fibers was observed between the
longitudinal muscle bundles of the myometrium.
Elastic fibers arranged in black strands were also
observed around the luminal epithelium. PAS
positivity was observed on the surface of the
uterine luminal epithelium, basement membrane,
surface of glandular epithelial cells, and vessel

walls, indicating the presence of glycogen.

On the 8% day of pregnancy (Figure 1.P8), as the
primary decidual zone regressed and the secondary
decidual zone emerged, more intense collagen
fibers were observed around the decidual cells in
the endometrium. Elastic fibers were observed
between the longitudinal muscle bundles of the
myometrium, and positive staining was detected
on the surface of blood vessels. PAS positivity was
observed on the surface of the uterine luminal
epithelium, basement membrane, surface of
glandular epithelial cells, and vessel walls.
Additionally, a granular PAS reaction was strongly
detected in decidual cells, and the cells thought to
be uterine natural killer (uNK) cells wetre also
observed.

These observations provide insights into the
dynamic changes that occur in the uterine tissues
during different stages of pregnancy, highlighting
alterations in  the histological  structure,
distribution of collagen and elastic fibers, and the

presence of glycogen in uterine decidua cells.
Discussion

The development of the embryo to the blastocyst
stage, implantation into the uterine endometrium,
and forming a functional placenta are crucial for
establishing a pregnancy. The success of
implantation ultimately depends on ensuring
proper trophoblast growth and regulating invasion
into the endometrium to establish a blood supply
for the conceptus (Dimitriadis et al., 2005).

To cite this article: CELfKORS K, TURK S, KIRIMLIOGLU E.(2023). Histological Demostration of Changes in Connective Tissue Components in Uterine Tissue
Undergoing Decidualization on Days 4th, 5th and 8th Days of Mause Pregnancy. MAKU J. Health Sci. Inst., 11(3), 293-299.

ISSN: 2148-2837/ MAKU J. Health Sci. Inst.



MAKU |. Health Sci. Inst. 2023, 11(3): 293-299.
doi: 10.24998 / maensabed. 1334612

MA

Figure 1. Light microscopic images of mouse non-pregnant estrus phase and uterine tissue from
the 4t, 5t and 8% day of pregnancy. Regular distribution of collagen fibers in the connective tissue of
the endometrial stroma (S) and myometrium (M) in the non-pregnant estrus phase (EP) mouse uterus. In
the P4, collagen fibers were seen between stromal cells of the uterine endometrium (thin arrow), around the
uterine glands (thick arrow), and in the connective tissue between smooth muscles of the myometrium
(arrowhead). In the P5, Decreased density of collagen fibers (asterisk), which are scattered and sparse in the
endometrial stroma, in the connective tissue between the smooth muscles of the myometrium (arrow). In
the P8, dense collagen fibers in the myometrium (arrow), collagen fibers around decidual cells in the
endometrium (arrowheads). MA staining method. Bar: 20-100 um. The density of elastic fibers in the surface
parts of the uterine epithelium (arrow) in the P4 and uterine gland (arrow) in the EP. Reduced density of
elastic fibers on the surface of the uterine epithelium (blue arrow) in the P5. Increased density of elastic
fibers between the muscle bundles of the myometrium (arrow). Also, prominent elastic fiber structute on
the surface of the blood vessels (arrowheads) in the P8. Orcein Staining method. Bar: 20-100 um. Normal
appearance of the basement membrane (yellow arrow), uterus (thin arrow and arrowhead), and glandular
epithelial surface (green arrow) in the uterine tissue in the EP. PAS positivity on the surface parts of the
uterine epithelium (thick arrow) and the surface of uterine gland epithelial cells (thin arrow) in the P4. PAS
staining method. PAS reaction with decreased intensity on the surface of the uterine epithelium (arrow) and
basement membrane (arrowhead) and PAS reaction on the surface of the uterine gland epithelial cells
(yellow arrow) and vessel walls in the uterus (thick arrow) in the P5. Strong PAS reaction in granular form
in uterine decidua cells (arrowhead) and uNK cells (arrow) in the P8. PAS staining method. Bar: 20-100 um.
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This
histochemical

study was planned to investigate

changes in connective tissue
elements in the non-pregnant estrous phase of
mouse and  uterine  tissue  undergoing
decidualization on days 4, 5, and 8 of gestation at

the light microscopic level.

Decidualization is the most important determinant
of pregnancy success. Decidual stromal cells help
vascular adaptation, suppress inflammation,
provide tolerance to fetal antigens, and are
genetically reprogrammed versions of endometrial
Unlike

decidualization tissue is formed in humans every

stromal  cells. many  mammals,
menstrual cycle. In other species, this can occur in

the presence of a blastocyst (Ng et al., 2020).

Electron microscopic examination of the uterus of
pregnant mice (Abrahamsohn, 1983) showed that
on day 5 of gestation, decidual cells with round
nuclei and free ribosomes predominated in the
cytoplasm; on days 6 to 8, the cytoplasm of these
cells contained numerous granular and agranular
endoplasmic reticulum, microfilament bundles,
and lipid droplets in addition to well-developed
Golgi complexes, mitochondria, and lysosomes.
Another study reported that collagen fibers of
approximately 40 nm in size in non-pregnant
mouse uterine endometrium were transformed by
decidual cells into fibrils larger than 400 nm
showing irregular profiles (Croy et al, 2014).
Spiess et al.(2007?) argued that collagen types I,
III, and V are the main components of non-
pregnant and pregnant mouse endometrium.
When they looked at the immunolocalization of
Collagen types 1, III, and V, they found that it
differed between

implantation sites in the mouse uterus during eatly

implantation and intet-
pregnancy; Collagen type I was widely distributed
in the non-decidualized endometrial stroma of the
inter-implantation sites; Collagen type V was
weakly expressed in the non-decidualized stroma
throughout all periods but was more abundant in
the decidualized areas on day 7 of pregnancy. Day
? of pregnancy, but was expressed in more
significant amounts in decidualized regions (
Spiess et al, 2007). In addition, the same
researchers also determined that Collagen type V
is associated with tiny blood vessels in the
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endometrium. This study determined that the
density of collagen and elastic fibers stained on the
4t day of pregnancy, and decreased on the 5% day
of pregnancy. The density of these fibers increased
on the 8% day of pregnancy.

of the

extracellular matrix, especially collagen fibrils,

Various  components endometrial
undergo morphological and biochemical changes
during rodent decidualization (Alberto-Rincon et
al., 1989). In a study, it was reported by light and
that

concentration increased in the endometrium of

electron microscopic  studies collagen
mice on the 7% and 8% days of pregnancy, and
collagen fibrils accumulated around the decidual
cells (Teodoro et al, 2003). In In this study, it was
found an increase in collagen density, especially in
the myometrium on the 8% day of gestation, in
parallel with the mentioned information. The
remodeling of ESM in the ecatly stages of
pregnancy in mice was investigated by Croy et
al.,(2014) argued that collagen-containing acid
phosphatase-positive granules were found in
fibroblasts, that

intracellular degradation of collagen occurs. The

endometrial suggesting
same researchers showed the presence of several
collagen fibers in the endometrial stroma during
the preimplantation period by analysis with
transmission electron microscopy. Mutluay (2015)
reported that the uterine endometrial connective
tissue had a typical structure on day 0, the collagen
fiber structure showed a regular course in the
surface and a deep endometrial layer of the uterus,
and on the 15t day of pregnancy, collagen fibers
spread towards the myometrium from the bottom
of the decidual area where there was cellular
concentration. In this study, the endometrial
connective tissue of the non-pregnant mouse
uterus in the estrus phase had a standard structure,
and the collagen fiber structure in the surface and
deep endometrial layer of the uterus showed a
regular course.

In a study with fibrillin-1, a glycoprotein involved
in the formation of elastic fibers, it was reported
that it was found between endometrial fibroblasts
and decidual cells in mice before and after
that  the
organization of fibrillin-1 and its distribution in

implantation,  respectively, and
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of
depended on the stage of pregnancy (Stumm and
Zorn, 2007). In the same study, histochemical

various regions the endometrial stroma

staining of elastic fibers revealed that elastic fibers
were almost absent in the endometrial stroma
during pregnancy. In contrast to this study, elastic
fibers arranged in black strands were found around
the endometrial luminal epithelium on days 4 and
5 of mouse pregnancy. In addition, on the 8% day
of gestation, it was determined that elastic fibers
were weakly stained between the myometrium
muscle bundles.

In a study conducted on the rat, it was reported by
PAS staining that the basement membrane
structure in the uterine tissue had a regular
appearance on all gestational days and continued
uninterruptedly under the epithelial cells (Mutluay,
2015). In another study, PAS positivity was
reported in the basement membrane on the fourth
day of pregnancy in mice (Kog, 2019). In parallel
with these studies, PAS positivity was found in
uterine tissue during the non-pregnant estrus

phase and pregnancy days.

Studies have shown that the glycoconjugate
content in the cytoplasmic granules of uterine
Natural Killer (uNK) cells reacts with the periodic
acid Shiff's reagent (Stewart and Peel, 1980; Sur et
al., 2015). Sur et al. reported that uNK cells
showing intense PAS positivity were found in the
decidua basalis in mice in the middle and last days
of pregnancy (Sur et al., 2015). The number of
these cells was reported to be very high in the
middle of pregnancy, and a significant decrease
was observed towards the end of pregnancy. In
another study investigating the 4%, 10%, and 17®
days of pregnant mice, it was reported that the
cells thought to be PAS-positive uNK reached the
highest amount on the tenth gestation day (Kog,
2019). In this study, cells thought to be PAS +
granulated uNK were found in the uterine

endometrium on day 8 of mouse pregnancy.

that the
connective tissue content of the mouse uterus in

In conclusion, it was determined
the non-pregnant estrus phase and the mouse

uterus on the 4t 50 and 8% days of pregnancy
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underwent different structural changes using by
The

connective tissue in the non-pregnant mouse

histochemical — methods. endometrial
uterus in the estrus phase was observed to have a
standard structure. On the 4% day of pregnancy,
decidualization was observed to spread toward the
anti-mesometrial side of the uterine tissue, whete
implantation would occur. On the 5% day of
gestation, vascularization increased in the decidual
area, maternal blood vessels dilated, and the glands
in the endometrial stroma were scattered and
that
decidualization occurred in the anti-mesometrial

considerably smaller. It was observed
area, and the primary decidual zone appeared. On
the 8t day of pregnancy, when the primary
decidual zone regressed and the secondary
decidual zone emerged, collagen tissue, denser in
the myometrium, was observed around the
decidual cells in the endometrium. At the same
time, motre dense elastic fibers were also observed
in the myometrium. These data support other
studies showing ESM remodeling in mouse

endometrial stroma at the onset of pregnancy.
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