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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGIi

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

Mehmet Akif Ersoy Universitesi (MAKU) Saglik Bilimleri Enstitiisii Dergisi, Mehmet Akif Ersoy
Universitesi Saglik Bilimleri Enstitiisii’niin yayin orgamdir. Derginin kisaltilmis adi “MAKU Sag. Bil. Enst.
Derg” dir. Yilda 2 kez yaymlanir. MAKU Saghk Bilimleri Enstitiisii Dergisi saglik bilimleri, (veteriner, tip, dis
hekimligi, hemsirelik ve spor bilimleri) alanlarinda temel ve klinik hakemli bilim yazilarinm yayinlandigi hakem-
denetimli bir dergidir. Derginin dili Tiirk¢e ve Ingilizce’dir. Dergiye génderilen yazilarm baska herhangi bir
dergide yayinlanmamis, yayimna kabul edilmemis ya da yayinlanmak iizere degerlendirme asamasinda olmamasi
gerekir. Bu kural bilimsel toplantilarda sunulan ve 6zeti yayinlanan bildiriler i¢in gegerli degildir. Ancak, bu gibi
durumlarda bildirinin sunuldugu toplantinin 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 gore diizenlenmelidir.

Gonderilen yazilar yayin kuruluna ulastiktan sonra oncelikle, yazim kurallarina uygunlugu yoniinden
degerlendirilir; sonucu yazara dort hafta i¢inde bildirilir. Yazinin, gerek teknik 6zellikleri gerekse genel kapsami
acisindan derginin genel yayin ilkelerine uygun bulunmamasi durumunda yazi reddedilir. Ya da, gerekirse,
yazar(lar)in yaziy1 yazim kurallarma uygun bi¢cimde yeniden géondermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danisman denetimi siirecine alinir. Yazi, editor
ve yardimc editérler ile yazinin baglik sayfasini gérmeyen en az iki danismana gonderilerek incelenir. Yazi, yayin
kurulunun belirledigi ve bilimsel icerik ve yazim kurallar1 agisindan degerlendirilir. Edit6r ve yardimer editérler
gerek gordiigiinde makaleyi {iglincii bir danismana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimcr editorler ve yaym kuruluna aittir. Danigmanlar belirlenirken derginin uluslararasi yaym danisma
kurulundan isimler secilebilecegi gibi yazinin konusuna gore ihtiya¢ duyuldugunda yurt icinden veya yurt disindan
bagimsiz danismanlar da belirlenebilir. Daha sonra, danisman raporlar dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletisim kurularak yaymn kurulunca son redaksiyon yapilir. Yazilarin kabuliine edit6r karar verir.

Editor yayin kosullarina uymayan yazilari; diizeltmek iizere yazarma geri génderme, bigimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarin1 geri ¢cekmek isteyen yazarlar bunu yazili olarak editére bildirmek
durumundadir. Editor goriilen lizum halinde bazi makaleler hakkinda yaym yiiriitme kurulunun goriisiine
bagvurur. 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 yayinlansin ya da yayinlanmasin geri gonderilmez. Tim yazarlar bilimsel katki ve
sorumluluklarini ve ¢ikar ¢atismasi olmadigini bildiren toplu imza ile yayma katilmalidir. Aragtirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢ firmalarinca yapildigi dip not olarak
bildirilmelidir. Dergide yayinlanan yazilar i¢in herhangi bir iicret ya da karsilik 6denmez.

Yayin kurulu yazar(lar)in dergiye génderdikleri yazilar1 degerlendirme siireci tamamlanmadan bagka bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. Insanlar ve hayvanlar iizerinde yapilan deneysel
aragtirmalarin bildirildigi yazilarin gere¢ ve yontem boliimiinde, bu arastirmanin yapildigi goniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylarinin alindigini (informed consent) gosterir bir ciimle
bulunmalidir. Yazar(lar), bu tiir aragtirmalarda, uluslararasi 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 sayil1 Resmi gazetede yayinlanan "lag Arastirmalar1 Hakkinda Yo6netmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayi’nin bir
kopyasini gondermelidir. Metin i¢inde standart kisaltmalar kullanilir, bunlar ilk gegtikleri yerde agik olarak yazilir.
Ilag adlar1 kullaniminda ilaglarn jenerik adlar1 Tiirk¢e okunuslariyla yazilir. Olgiim birimleri metrik sisteme uygun
olarak verilir; 6rnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar 6lgiimleri
Uluslararast Sistem (US; Systéme International: SI) birimleri ile bildirilir.

Bilimsel sorumluluk

Makalelerin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belirtilen yazarlarin
calismaya belirli bir oranda katkisinin olmast gereklidir. Yazarlarin isim siralamasi ortak verilen bir karar
olmalidir. Sorumlu yazar, yazar siralamasini “Yazar Sorumluluk ve Yayim Hakki Devir Formu’nu” doldurarak
tiim yazarlar adina kabul etmis sayilir. Yazarlarm tiimiiniin ismi makale bagliginin altindaki boliimde yer almalidir.



Yayin Ucretleri

Bu dergide yayin tamamen {icretsizdir. Yayin iicreti, bagvuru iicreti, makale isleme iicreti ve bir figliriin,
rakamin veya tamamlayici verinin uzunluguna gére ek iicret ddenmesi gerekmez. Igerik &geleri (Editorler,
Diizeltmeler, Ilaveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen iicretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Hayvanlar iizerinde yapilan
deneysel calismalarda, c¢alisma protokoliiniin ¢alismanin yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandigi belirtilmelidir. Yazarlar etik kurul onayin1 makale ile birlikte gondermelidir. Eger
makalede daha 6nce yayimlanmis alint1 yazi, tablo, resim vs. var ise yazarlar; yayim hakki sahibi ve yazarlarindan
yazili izin alarak bu durumu makalede belirtmek zorundadir. Makalenin degerlendirilmesi asamasinda yayin
kurulunun gerek goérmesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onayr belgesinin
sunulmasi 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 gonderilen makale, iThenticate ve Turnitin yazilim ile
intihal i¢in kontrol edilir. Makalenin benzerlik oran1 %20'nin iizerinde 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 yaymlanmasinin uygun olmadig bildirilecektir.

I1- Dergiye Gonderilecek Yaz: Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha 6nce yayinlanmamis 6zgiin arastirma verilerinin degerlendirildigi net
anlam tastyan bilimsel ¢alismalar1 kapsar. Arastirma makaleleri “Oz, Giris, Gereg ve Yontem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olugmalidir. Dergide yaymlanmak iizere génderilen arastirma makaleleri kapak
sayfasi hari¢ en fazla 20 sayfa olmalidir. Arastirma makalelerinde kullanilacak tablo, ¢izim ve resim sayisi toplam
10°u gegmemelidir. Yazarlar gerek duyduklari takdirde “Tartigma” boliimiinden sonra “Tesekkiir” boliimii agarak
gerekli agiklamalar1 yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editér/yayin kurulu tarafindan "¢agrili derlemeler” bagligi
altinda olusturulan alninda katki saglama potansiyeli olan yazilar1 igerir. Kaynakca bolimii en fazla 30
kaynakcadan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10’u gegmemelidir.
Kapak sayfast hari¢ en fazla 20 sayfa olarak hazirlanmahdir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” boliimleri bulunmalidir.

¢) Olgu Sunumlar: Yazarlarin, herhangi planlanmis bir aragtirmaya dayanmayan ancak karsilastiklar1 yeni veya
ender gozlemlenen olgularin ele alindigi, bilimsel degere sahip bilgileri iceren eserlerdir. Bu eserlerde gereksiz
uzatmalar1 Onlemek amaciyla en fazla 15 kaynak kullanilmali ve bu kaynaklarm giincel olmasina &zen
gosterilmelidir. Kapak sayfasi hari¢ en fazla 5 sayfa olmali; “Oz, Giris, Olgu, Tartisma ve Kaynaklar”
boliimlerinden olusmalidir.

d) Kisa Arastirma Raporu: Dar kapsamli ele alinmis (sinirh sayida drnegin analiz edildigi ¢alismalar vb.) ancak
onemli ve yeni bilgiler sunan bilimsel arastirmaya dayali makalelerdir. Kisa bildiriler arastirma makalesi
formatinda hazirlanmali ve kapak sayfasi hari¢ en fazla 10 sayfa olmalidir. Bu eserlerde kullanilacak tablo ve sekil
sayist besi gegmemelidir.

e) Ozel Béliimler:

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

2. Toplanti haberleri/izlenimleri: Derginin yayin alaniyla ilgili konularda yapilmis ya da yapilacak olan bilimsel
toplantilar1 tanitict yazilardir. 1 sayfay1 gecemez.

3. Dergi haberleri: Derginin yayin alaniyla ilgili konularda yayinlanmakta olan bilimsel dergileri tanitici
yazilardir; 1 sayfay1 gecemez.

4. Web siteleri tanmitimi: Derginin yaym alaniyla ilgili konulardaki web sitelerini tanitict yazilardir; 1 sayfayr
gecemez.

5. Kitap/tez tamiimu: Derginin yayin alaniyla ilgili konularda yaymlanmis bulunan kitaplari/tezleri tanitan
yazilardir; 3 sayfay1 gecemez.

I11- Makalelerin Diizenlenmesi
Dergiye gonderilecek yazilar tiirlerine gére, bashik sayfasi, ingilizce ve Tiirkce zetler, ana metin,
kaynaklar, tablo/sekil/resim boliimlerini igerir. Dergiye yaynlanmasi i¢in goénderilen makalelerde asagidaki
bi¢imsel esaslara uyulmalidir: Yazi Microsoft Word programinda Times New Roman yazi stilinde 12 punto

biiytikliigiinde, siyah renkte, 1,5 satir aralifinda hazirlanmalidir. Kenarlardan 2,5 cm bosluk birakilmalidir. Her
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sayfaya satir numarasi eklenmelidir.

Anatomik terimler Latincede yazildigi gibi kullanilmalidir. Giinliik tip diline yerlesmis terimler ise
okunduklar1 gibi Tiirkge yazim kurallarma uygun olarak yazilmalidir. Ingilizce veya baska bir yabanci dildeki
sekli ile yazilan terimler tirnak iginde belirtilmelidir. Yazinin baslik sayfasinda, yazmin Tiirkce ve Ingilizce bashig
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirkce ve Ingilizce kisa
baglik Onerisi bulunmali. Calismalarin yapildigi klinik, anabilim daly/bilim dali, enstitii ve kurulusun adi
belirtilmelidir.

a) Bashik Sayfasi: Gonderilen makalenin kategorisini, bashgmi (Tiirke-Ingilizce ve sadece ilk sozciigiin bas harfi
biiyiik), yazarlarm adlarini (sadece bas harfleri biiyiik yazilir), ¢alistiklart kurumlari (rakamla dipnot olarak
belirtilmeli), yazigmalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralari ile e-posta
adresini igermelidir. Sorumlu yazar yildiz (*) ile belirtilir. Makale daha 6nce bilimsel bir toplantida sunulmus ise
toplantinin adi, tarihi ve yeri belirtilerek yazilmalidir.

b) Ana Metin Boéliimii:Yazinin ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartisma basliklar1 i¢inde diizenlenir. Ozler ve anahtar sézciikler: Tiirkce ve Ingilizce olmak iizere iki dilde yazilir
ve yazinin bagligim da igerir.

Oz 200 kelimeyi gegmemeli, ¢alismanin ana noktalar1 olan amacini, hayvan ve 6rnek popiilasyonunu,
metodunu ve Onemli sonuglarmni, ¢alismadan elde edilen c¢ikarimi klinik olarak uygulanabilirligini
igermelidir. Yayin1 okumadan okuyucular i¢in anlasilir olmalidir ve 6zet i¢inde kaynaklara atif yapilmamalidir.
Tiirkge ve ingilizce 6zetler ayr1 sayfalarda yazilmali ve dzetlerin sonunda her iki dilden en az 3, en gok 5 anahtar
sozciik yer almalidir. Anahtar kelimeler Index Medicus Medical Subject Headings (MeSH)'e uygun olmalidur.
Anahtar kelimeler i¢in www.nlm.nih.gov/mesh/MBrowser.html adresine basvurulmalidir.

Giris boliimiinde yazinin dayandif: temel bilgilere ve gerekgelere kisaca deginildikten sonra, son
paragrafinda amag agik bir anlatimla yer alir. Gere¢ ve yontem boliimii gerekirse arastirma/hasta/denek grubu,
araclar, uygulama ve istatistik degerlendirme gibi alt bagliklara gore diizenlenebilir. Bu bolim caligmaya
katilmayan birisinin de rahatlikla anlayabilecegi aciklikta yazilmalidir. Bulgular boliimii ¢alismanin sonuglarmi
ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartisma boliimiinde ¢alismanin bulgulari ilgili
yurt i¢i ve yurt disi galismalarin sonuglar1 baglaminda tartisilir; genel bir gozden gecirmeyi degil, 6zgiin bulgularin
tartistlmasini igerir. Yayin sisteme yiiklenirken ana metin boliimii ana dosya olarak yiiklenmelidir.

¢) Tesekkiir: Yazarlar ¢alismalarinda vermek istedikleri ek bilgiler ile katki saglayan destek¢i kurumlara ve/veya
sahislara tesekkiir yazilarini bu bolimde belirtebilirler.

d) Kaynaklar: Kaynaklar listesi alfabetik siraya gore yazilmalidir. Sadece yayinlanmis veya yayina kabul edilmis
kaynaklar yer almalidir. Kabul edilmis ancak heniiz yayinlanmamis kaynaklar igin “baskida” ifadesi
kullanilmalidir. Yazarlar kaynaklar listesinde bulunan biitiin kaynaklarin metin iginde kullanilmig oldugunu
kontrol etmelidirler.

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

Metin iginde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢inde kaynagin yayin yil
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 i¢inde belirtilmelidir.

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

Birden ¢ok kaynaga atif yapilmasi durumunda kronolojik siralama yapilmalidir.

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

Ayni yazarm ayni yil yayinlar1 séz konusu ise her biri “a” harfinden baglayarak kiigiik harflerle isaretlenmelidir.
Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...). Atf yapilirken asir1 kaynak kullanimindan kagmilmalidir.

Kaynaklar listesinin diizenlenmesi:

Mendeley programi kullanan vazarlar asagida linki verilen dergi format stilini kullanarak calismalarini

diizenleyebilir:
https://csl.mendeley.com/styles/529990351/makusagbilensderg

Kaynaklar listesinde yazar isimleri ve yayin yili koyu harflerle yazilmalidir. Kaynak listesi su sekilde
hazirlanmalidir:

i) Kaynak makale ise

Yazarlarin soyadlar1 ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla makalenin yayin yil1, makalenin adi,
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http://csl.mendeley.com/styles/529990351/sagbilensderg

yaymlandigi derginin agik adi, cilt, say1 ve sayfa numaralari 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.

Yaymlanmak tizere kabul edilen ve DOI numarast bulunan, ancak heniiz basiilmamis makaleler i¢in; makale
kiinyesinin sonunda DOI numarasi 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 (DOI:
10.1016/j.smallrumres.2014.04.001).

ii) Kaynak kitap ise

Yazarlarin (veya editoriin) soyadlari ve adlarimin ilk harfi yazilmalidir. Devaminda sirastyla kitabin yayin yil1, adi,
yayinevi veya yayinlayan kurulus ve yayinlandigi yer belirtilmelidir. Kaynak, kitaptan bir bolim ise bolim
yazarlarinin isminden sonra sirasiyla kitabin yayin yili, boliimiin adi, editoriin soy ismi ve admnm ilk harfi, boliimiin
a}.lmdlgl kitabin adi, yayinevi veya kurulus, yayinlandigi yer, boliimiin sayfa numaralari 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 adinin ilk harfi koyu olarak yazilmali, kabul edildigi y1l, tezin baglig, tezin cinsi
(yiiksek lisans veya doktora), tiniversitesi ve enstitiisii belirtilmelidir.

Ornek:

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

iv) Kaynak internette bulunan bir web sitesi ise

Yazarlarin soyadlar1 ve adinin ilk harfi (Yazar adi yoksa web sitesinin veya kaynagin adi) yazilir. Daha sonra
sirasiyla yili, makalenin adi, varsa yayinci, internet adresi ve erigim 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].

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¢c2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarin soyadi ve adinin bag harfinden sonra sirasiyla toplantinin yili, bildirinin bashg, toplantinin ad, toplanti
yeri, bildiri kitabindaki sayfa no yazilmalidir.

Ornekler:

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) Tablolar: Kullanim sirasma gore numaralandirilmali, kisa bagliklarla ifade edilmeli ve metin i¢inde tablo
numarasi verilerek (6rnegin Tablo 1) atifta bulunulmalidir. Tablo basliklar1 tablonun iist boliimiine yazilmalidir.
Tabloda kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir.

f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve g¢izimler metin icinde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina gére numaralandirmali ve kisa bagliklarla ifade edilmeli, metin i¢inde
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sekil numarast verilerek (6rnegin Sekil 1) atifta bulunulmalidir. Sekil basliklar: sekillerin altinda yer almalidir.
Sekillerde istenilen noktaya dikkat cekmek amaciyla; lizerlerine isaret konulmali ve bagliklardan sonra yer alacak
olan sekil alt1 notta kullanilan isaretler belirtilerek gerekli agiklamalar yapilmalidir.

IV- Makale Siireci (Kor hakemlik)

Makale basvurusu yalnizca online olarak http://dergipark.gov.tr/maeusabed adresi {izerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte gonderecegi tiim dosyalari 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 kurallarma gore diizenlenmis bilimsel ¢alismayt dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikleme, kaynaklar, 6nizleme&gdnder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme asamasi sirasinda yazar kiinyeleri, ¢aligmanin yapildigt kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tanitic1 bilgiler igermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallart
kontrolii, intihal kontrolii iThenticate ve Turnitin programi,) gecen bilimsel galismalarin hakem atamasi yapilir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallar1 ¢ercevesinde ¢alismanin tam metni, sekil, tablo, grafik ve
resimleri sistem iizerinden yiiklenerek e-posta araciligiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta araciligiyla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarini
sistem iizerinden en fazla 1 ay i¢inde sebeplerle birlikte yiiklemelidirler. Hakemin dnerdigi diizeltme var ise tekrar
yazara gonderilir. Istenilen diizeltmeler 1 ay icinde tamamlanip génderilmedigi takdirde makale otomatik olarak
iptal edilecektir. Editor, makalelerin yayin degerliligi ve hakemlerin goriislerine dayanarak yayina 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 higbir sekilde baska amaclar
icin kullanilmayacaktir.

Bu dergi; bilimsel arastirmalart halka iicretsiz sunmanin bilginin kiiresel paylasimini artiracagi ilkesini
benimseyerek, icerigine aninda agik erisim saglamaktadir.
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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
journal 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 both Turkish and 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 use 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
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; Sl).

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
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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.

I1- 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.

c) 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,
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 1 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.
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I11- 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.

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.

c) 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.

LEINT3 LEINT3

“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/529990351/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.
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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.

For articles that are accepted for publication and have a DOI number but not yet published; DOl 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).

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 farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmin
spermatolojik dzelliklere etkisi. Doktora Tezi, Istanbul Universitesi Saglik 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/cvm/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/cc3c2261-7dc8-4225-bf79-
9a47fbc2287b.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..

I\VV- 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
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
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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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Aflatoxin M; in UHT Cow Milk samples Collected in Burdur, Turkey

Tiirkiye Burdur inden Toplanan UHT Siit Orneklerinde Aflatoksin My Kontaminasyon Diigeyi

Murat BAYEZIT!, "= Selinay Bagak ERDEMLI KOSE?, " Fatma SAHINDOKUYUCU
KOCASARI3
! Burdur Mehmet Akif Ersoy University, Faculty of Health Sciences, Department of Aid and Disaster Management,
Burdur, Turkey
2 Burdur Mehmet Akif Ersoy University, Faculty of Arts and Sciences, Department of Chemistry, Burdur, Turkey
3 Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Departement of Pharmacology and
Toxicology, Burdur, Turkey

Abstract: Aflatoxins are secondaty metabolites of toxigenic moulds of the Aspergillus species. Aflatoxin My, a
metabolite of the potent carcinogen aflatoxin By (AFB;) occurs in milk of animals consuming feed contaminated with
AFB. The aim of this study was to investigate the occurrence and levels of aflatoxin My (AFM;) in UHT milk samples
consumed in Burdur city markets. In 2018, a total of 78 UHT milk samples were randomly collected from different
markets of Burdur. The occurrence and contamination levels of AFM; in the samples were investigated by the
competitive enzyme-linked immunosorbent assay (ELISA) method. Aflatoxin M; was detected in 24 of 78 samples
(30.77%) in concentrations between 4.30-127.44 ng/L (mean level: 47.54 ng/L). AFM; levels in 11 of these 24 positive
samples were above legal limits of Turkey which is 50 ng/L for milk samples. It is concluded that the occurrence of
AFM; in milk samples in particular may be considered as a possible hazard for public health.

Keywords: Aflatoxin M, UHT milk, Burdur, contamination level.

Oz: Aflatoksinler, toksijenik kiiflerden Aspergillus tiitleri tarafindan sentezlenen sekonder metabolitlerdir. Aflatoksin
M; (AFM)), potansiyel bir kanserojen olan aflatoksin By (AFB;) ile kontamine yemlerin hayvanlar tarafindan
tiketilmesi sonucunda, AFB+’in bir metaboliti olarak siite gecer. Bu calismanin amact, Burdur marketlerinden toplanan
UHT sut 6rneklerinde AFM; vatligi ve duzeylerini arastirmaktir. Burdut'un farkli marketlerinden 2018 yilinda rastgele
toplam 78 UHT sit 6rnedi toplanmustir. Numunelerde AFM'in varligt ve kontaminasyon dizeyleti, enzim bagl
immunoabsorbent assay (ELISA) metodu ile dl¢tilmusgtir. Aflatoksin My 78 érnegin 24'inde (% 30.77) 4.30-127.44
ng/L (ortalama: 47.54 ng/L) dizeyleri arasinda tespit edilmigtir. Pozitif 6rneklerin 11'inde AFM; diizeyleri, Turkiye'de
stit 6rnekleti icin 50 ng/L olarak belirlenen yasal sinirin tstiinde bulunmustur. Ozellikle siit 6rneklerinde AFM1
varhiginin halk sagligi icin olast bir tehlike olarak kabul edilebilecegi sonucuna varilmugtir.

Anahtar Kelimeler: Aflatoksin Mi, UHT siit, Burdur, kontaminasyon duzeyi.
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Introduction
Aflatoxins are secondary metabolites of toxigenic compounds known as Aflatoxin By (AFBy),

moulds of the _Aspergillus species including Aflatoxin Bz (AFBy), Aflatoxin G1 (AFGy),
Aspergillus — flavus,  Aspergillus  paragticns  and Aflatoxin G2 (AFGy), Aflatoxin My (AFM;) and
Aspergillus nomins (Creppy, 2002; Bilandzic et al., Aflatoxin Mz (AFM»). Among them, AFBy is the

2016). The term aflatoxin refers to six main most synthesized and therefore the most abundant

1
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and toxic compound in nutrients. This is followed
by AFG1, AFB,, AFG,. Aflatoxin My and AFM;
are the milk-extracted metabolites of AFB; and
AFB,, respectively. Aflatoxin M; is the major
monohydroxylated derivative of AFB; formed in
liver by cytochrome P450 enzymes (Price et al.,
1993; Rustom, 1997; Oguz and Kurtoglu 2000;
Zinedine et al., 2007).

Aflatoxin M is passed into milk by feeding the
animals in lactation with feed containing AFB and
it is also found in dairy products. Infection of
aflatoxin into milk and milk products occurs in
two ways. The first one is the passing of toxins into
the milk of the animals eating the food
contaminated with aflatoxin and the second one is
the result of the milk and milk products being
contaminated with molds (Marth, 1979; Whitlow
et al,, 2000). Approximately 0.3-6.2 % of the AFB;
taken by the animals is discarded as AFM;. It is
reported that this ratio varies depending on the
animal, the amount of AFB; taken by the feed, the
lactation period and the milk quantity. In addition,
it is stated that the contamination with AFM; in
milk and dairy products vaties according to
geographical regions, countries and seasons (Van
Egmond and Paulch, 1986; Galvano et al., 1996;
Pittet, 1998). Aflatoxin M; is detected in milk 12-
24 hours after AFB; is taken by animals. It has
been reported that the amount of AFM; passed
into the milk by stopping the removal of AFB; by
animals is below the detectable level within 72
hours (Van Egmond, 1989).

Aflatoxins cause liver cancer in humans and
animals and, particularly suppress the immune
system leading to the emergence of many diseases.
Both AFB; and AFM; cause DNA damage, gene
mutation, and abnormal chromosomes in
mammalian cells, insects, bacteria 7 vitro (Lin et al,,
2004). International Agency for Research on
Cancer (IARC) classifies AFB; in Group I and
AFM, in the Group 2B carcinogens (IARC, 2002).
For these reasons, AFM; levels, which are allowed
to be found in milk and milk products in our
country and in some countries, especially in the US
and BEuropean countries, have been determined.

AFM; level which are allowed in milk is 500 ng/L,
50 ng/L and 50 ng/L in USA, EU and Turkey,
respectively (Food and Drug Administration
(FDA), 1996; European Comission (EC), 20006;
Turkish Food Codex (TFC), 2011).

Milk and milk products are important sources of
protein and calcium for humans, especially infants
and children. Therefore, intensive studies have
been conducted on the presence of AFM; in milk
and dairy products. Infants and children are more
sensitive to aflatoxins than adults are. The main
reasons for this are the low body weight of infants
and  children, faster metabolism, poor
detoxification ability and inadequate development
of some tissues and organs. Excessive
consumption of milk and milk products, especially
by infants and children of developmental age
increases the severity of the situation (Akdemir
and Altintas, 2004; Lee et al., 2009; Sherif et al.,

2009).

The aim of this study was to detect the levels of
AFM; in ultra-high temperature (UHT) milk
samples in Burdur and to compare the results with
legal regulations for AFM;.

Material and Methods

In 2018, 78 samples of UHT cow milk (the
commercial serial numbers of the samples are not
the same) were collected randomly from different
markets of Burdur. All these samples were stored
at +4 °C in a dark and dry place until analysis. The
analyses of this research were performed in
Department of Pharmacology and Toxicology.

The quantitative analysis of AFM; in the samples
was performed by competitive enzyme-linked
immunosorbent assay (ELISA) method according
to the procedure described by EuroProxima B.V.
The Netherlands (EuroProxima B.V. Aflatoxin M;
Fast ELISA Cat No.: 5121AFMF).

Preparation of samples was conducted according
to the instructions of the EuroProxima ELISA kit
(EuroProxima B.V. The Netherlands).
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Cold milk samples centrifuged at 2000g for 10 min
at +4 oC. The upper fat layer was removed.
Afterwards, the extracts were used in the assay.

ELISA test procedure

One hundred pl. of the standard solutions and
prepared samples in separate wells were added to
each well mixed by priming pipettor at least 3
times. The microtiter plate was sealed and then
incubated at room temperature in the dark for 30
min. At the end of incubation, the solution was
discarded from the microtiter plate. The wells were
washed three times with rinsing buffer. After
washing steps, 100 uL of the conjugate (Aflatoxin
M;-HRP) was added to the wells (except blank
wells) and incubated for 15 min at room
temperature in the dark. At the end of incubation
the solution was discarded from the microtiter
plate, the wells were washed three times with
rinsing buffer. Then, 100 uL of substrate solution

was added to each well and mixed thoroughly and
incubated for 15 min at room temperature in the
dark. Following this step, 100 puL of the stop
solution was added to each well and mixed. The
absorbance was measured at 450 nm by an ELISA
(ELX-800, Bio-Tek Instruments Inc., Winooski,
VT, USA) within 15 min.

The results were evaluated according to the
computer program, prepared by EuroProxima
B.V. The levels of aflatoxin standards used were
6.25,12.5,25, 50,100 and 200 ng/L. The detection
limit of this ELISA method was 5 ng/L.

Results

Aflatoxin My was detected in 24 of 78 samples
(30.77 %) in concentrations between 4.30-127.44
ng/L (mean level: 47.54 ng/1). AFM; levels in 11
of these 24 positive samples were above legal
limits of Turkey which is 50 ng/L for milk samples

(Table 1).

Table 1 Occurrence of AFM; in UHT milk samples.

Samples Tested 7 Positive # (%) Contamination (ng/L) Exceed regulation?
Range MeantSDPb 7 (%)
UHT milk 78 24 (30.77) 4.30-127.44 47.54£35.14 11 (45.83)

a2 The Tutkish limit for AFM; is 50 ng/L in UHT milk.
bSD: Standart deviation

Discussion

Many studies have been conducted about the
existence of AFM; in various milk samples in
different countries. In Tutrkey, researchers
reported different levels of AFM; in UHT milk
samples (Unusan, 2006; Tekinsen and Eken, 2008;
Var and Kabak, 2008; Gundinc and Filazi, 2009;
Aydemir-Atasever et al., 2010; Sahindokuyucu-
Kocasari, 2014; Turkoglu and Keyvan, 2019).

Unusan et al. (2006) who analysed 129 milk
samples, detected AFM; between 0-543.6 ng/L
(mean value: 108.17 ng/L) concentrations in 75
(58.1 %) of samples and 61 of 129 (47 %) samples

3

were above the limit permitted by the EU.
Tekinsen and Eken (2008) examined 100 milk
samples and found 67 % of samples contaminated
with AFM; in concentrations of 10-630 ng/kg and
researchers stated that 31 (31%) of UHT milk
samples contain AFM; above maximum tolerable
limit of the EC and the TFC. Var and Kabak
(2008) analysed 20 samples of milk and found
AFMj in 100 % of the samples ranged from 10 to
80 ng/L and 3 of milk samples were found to
contain AFM; higher than the tolerance of Turkish
legal limits. Gundinc and Filazi (2009) observed
that in all of 50 milk samples, AFM; was detected
in a concentration 5-244 ng/L (mean value: 101.2
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ng/L). Researchers found that in 10 (20 %) of 50
samples AFM; levels exceed the legal limits of EC
and TFC. Aydemir-Atasever etal. (2010) evaluated
the occurrence of AFM; in 59.3 % of 150 samples
at levels of 5-185 ng/L and AFM; in 16 (10.7 %)
of the samples were found to be higher than the
maximum tolerable limits of EC and TFC.
Sahindokuyucu-Kocasari  (2014) analysed 30
samples of milk and found AFM; in 30 (73.2 %)
of the samples ranged from 6.42 to 71.33 ng/L
(mean value: 17.76 ng/L). Only in 3 (7.3 %) of
UHT milk samples, AFM; levels were above the
Turkish legal limit (50 ng/L). Turkoglu and
Keyvan (2019) analysed 35 UHT milk samples and
detected mean AFM; level as 20.29 ng/L in 97.14
% of samples and 8 of 34 positive samples were
above the legal limits.

Some researchers from different countries also
reported AFM; contamination in their studies
(Martins and Martins, 2000; Roussi et al., 2002;
Shundo and Sabino, 2006; Shundo et al., 2009;
Rahimi et al., 2009; Fallah, 2010; Heshmati and
Milani, 2010; Movassagh, 2011; Rahimi et al.,
2011; Oliveira et al., 2013; Zheng et al., 2013; Silva
et al., 2015; Bilandzi¢ et al., 2016).

In Portugal, Martins and Martins (2000) analysed
70 UHT milk samples and detected AFM; in 84.2
% of the samples ranged from 5 to 61 ng/L.
Researchers found AFM; which were higher than
the legal limits (50 ng/L) in only 2 of the samples.
In Greece, Roussi et al. (2002) detected AFM; in
82.3 % of 17 milk samples at levels 5-50 ng/L.
None of the UHT milk samples had AFM; level
above the legal limits. In Saudi Arabia, Abdallah et
al. (2012) analysed 96 milk samples and detected
AFM; in 79 (82.3 %) of the samples ranged from
10 to 190 ng/L. In all the positive samples, levels
of AFM; were below the tolerated limits. In India,
Siddappa et al. (2012) detected AFM; in 64.4 of 45
milk samples at levels 60-700 ng/L and 38% of
these positive levels were above the maximum
permitted limits. Many studies have been
conducted about the existence of AFM; in various
milk samples in Iran (Rahimi et al., 2009; Fallah,
2010; Heshmati and Milani, 2010; Movassagh,

2011; Rahimi et al.,, 2011). Rahimi et al. (2009)
observed that in all of 48 milk samples AFM; was
detected in a concentration 10->100 ng/L (mean
value: 65 ng/L). Fallah (2010) found the toxin in
68 (62.4 %) of 109 milk samples contained in the
range of 5.6-515.9 ng/L and researcher stated that
3 (2.7%) of UHT milk samples had levels above
the maximum tolerance limit. Heshmati and
Milani (2010) detected AFM; in 116 (55.2 %) of
210 samples ranged from 8-249 ng/L and the
levels of AFM; in 70 (33.3%) samples were higher
than the maximum tolerance limit. Movassagh
(2011) observed AFM; in all of 49 milk samples at
levels between 0 to 259 ng/L and 83.67 % of the
samples had AFM; greater than the accepted limit
of EC. Rahimi et al. (2011) analysed 59 milk
samples and detected AFM; in 91.5 % of samples
ranged from 10->100 ng/L. In Brazil, Shundo and
Sabino (2006) detected 80.9 % of 42 UHT milk
samples ranged from 20-206 ng/L, Shundo et al.
(2009) analysed 40 milk samples and all of the
samples were contaminated with AFM; at levels
10-500 ng/L, Oliveira et al. (2013) analysed 75
milk samples and AFM; in 30.7 % of the samples
ranged from 1000-4100 ng/L which were above
the tolerance limit of Brazilian regulations (500
ng/L) and Silva et al. (2015) detected AFM; in 87.5
% of 152 samples atlevels 1.8-121 ng/L and levels
of AFM; were below the tolerated limits. In
China, Zheng et al. (2013) analysed 153 milk
samples and detected AFM; in 54.9 % of samples
ranged from 6 to 160 ng/L and none of the
samples exceed the tolerated limit (500 ng/L). In
Bosnia and Herzegovina and Croatia, BilandZi¢ et
al. (2016) analysed 214 samples and found AFM;
in samples at levels 2.29-21.4 ng/kg, levels of
AFM; were below the tolerated limits (50 ng/L).

In comparison with previous studies, the incidence
and contamination levels of AFM; in UHT milk in
our study were higher than Var and Kabak (2008),
and lower than Unusan et al. (2006), Shundo and
Sabino (2000), Tekinsen and Eken (2008), Shundo
et al. (2009), Gundinc and Filazi (2009), Fallah
(2010), Heshmati and Milani (2010), Movassagh
(2011), Siddappa et al. (2012). The incidence of
AFM; in UHT mik was lower, but the
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contamination levels were higher than Martins and
Martins (2000), Rossi et al. (2002), Sahindokuyucu
etal. (2014) and Turkoglu and Keyvan (2019). The
incidence of AFM; in UHT milk was lower and the
contamination levels were similar to Rahimi et al.
(2009), Aydemir et al. (2010), Rahimi et al. (2011),
Abdallah et al. (2012), Zheng et al. (2013) and Silva
etal. (2015). In Oliveira et al. (2013), the incidence
of AFM,; in UHT milk was similar, but the
contamination levels were much higher than our
study.

Previous studies have reported different levels of
AFM; in UHT milk samples. On the other hand,
Srivastava et al. (2001) reported that AFM; were
not detected in any of the samples. Different
analytical methods, geographical region, climatic
factors and seasonal variability may change results
of researches (Var and Kabak 2008; Fallah 2010).

In conclusion, in UHT milk samples which are
available for consumption in Burdur region, AFM;
contamination prevalence is 30.77 % and 11 (14.10
%) of samples were above the maximum limit that
allowed to be present in UHT milk samples in
Turkey. The presence of AFM; in milk and dairy
products is a major risk factor for public health,
especially for children and infants. For this reason,
it is necessary to prevent the growth of fungi and
especially the synthesis of AFB; in feed and feed
raw materials both in field and in storage
conditions.
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Antioxidant Effects of Curcumin on the Blood Tissue in Rats

Kurkuminin Swcanlarin Kan Dokusn Ugerinde Antioksidan Etkileri

Sevkinaz KONAKYY, ““'Emine Hilal SENER!
! Burdur Mehmet Akif Ersoy University, Faculty of Health Sciences, Department of Nursing, Burdur, Turkey

Abstract: Curcumin is a pigment found in Indian saffron spices, also known as turmetic. The aim of this study is to
investigate the antioxidant effect of curcumin, a phytochemical, on the blood tissue of rats. In the study, 24 Wistar
rats were 8 weeks old, randomly divided into 2 groups which were the control group and the experimental group was
fed with curcumin supplement. Curcumin supplemented group was fed at 300mg/kg/day curcumin dissolved in corn
oil by oral gavage for 12 days. 24 hours after the last feeding, TAC (Total Antioxidant Capacity) and TOC (Total
Oxidant Capacity) were analyzed in blood samples. When the TAC and TOC levels of curcumin-supplemented
feeding group were examined, the level was higher than the control group (P <0.05). Results of the study show that
curcumin strengthens the antioxidant defense system.

Keywords: Curcumin, functional food, blood tissue, antioxidant.

Oz: Kurkumin, zerdecal olarak da bilinen Hint safran baharatlarinda bulunan bir pigmenttir. Bu ¢alismanin amaci
kurkuminin sicanlarin kan dokusu tuzerinde antioksidan etkilerini arastirmaktir. Calismada 8 haftalik 24 Wistar sican,
kontrol grubu ve kurkumin takviyeli beslenen uygulama grubu olmak tzere rastgele 2 gruba ayrilmustir. Kurkumin
grubuna 12 gin boyunca ginde 300 mg/kg dozunda kurkumin, misir yadt icetisinde ¢ozilerek oral gavaj yoluyla
verilmistir. Son beslenme saatinden 24 saat sonra alinan kan 6rneklerinde TAS (Total Antioksidan Seviyesi) ve TOS
(Total Oksidan Seviyesi) seviyeleri analiz edilmistir. Kurkumin takviyeli beslenen grupta TAS ve TOS seviyesi
incelendiginde seviyesinin kontrol grubuna gore istatiksel olarak daha yiksek oldugu bulunmustur (P<0,05).
Calismadan elde edilen bulgular kurkuminin antioksidan savunma sistemini giiclendirdigini géstermektedir.

Anahtar Kelimeler: Kurkumin, kan dokusu, antioksidan.
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Introduction

Curenma longa L. (Curcumin), belonging to the anticancer, antiinflamatory, antioxidant and

family Zingiberaceae, is a multi-year herbaceous
plant with yellow flower and is widely found in
India and China. Turmeric, detived from the roots
of this plant, has been used in India for centuries
as a spice, medical drug and cosmetic product.
This plant, commonly used as a coloring agent in
foods and contains tetrahydrocurcumin which is
odortless and heat resistant antioxidant compound
(Aggarwal et al., 2007). Curcumin is known has
lots of pharmacological properties include

antiapoptotic effects (Kunnumakkara et al., 2008,
Lin et al.,, 2011).

Curcumin is not a toxic substance and has limited
biovailability (Hatchera et al., 2008). Three grams
of turmeric contains approximately 30-90 mg
curcumin which is the active ingredient of
turmeric. Turmeric, which has been used for
centuries as a cure in different parts of the world,
is commonly used to increase the body’s general
energy level, to relieve gastrointestinal gas, to get
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rid of tapeworms, to stimulate digestion, to
regulate menstruation cycle, to dissolve gallstone
and to eliminate arthritis. In addition, it has been
reported that due to its antioxidant properties, it
prevents damage caused by exposure to harmful
agents such as alcohol, drugs, radiation and heavy
metals (Phillips et al., 2013). Especially, it is a plant
used for the preservation and sweetening of
foodstufts (Aggarwal et al., 2007).

The human body’s most important weapon to
remove the oxidative stress that can be created by
free radicals is antioxidants. Antioxidants are
substances that can clear free radicals and prevent
cell damage. Antioxidants present in the human
body ate either produced naturally by the body or
taken from externally. Both endogenous and
antioxidants radical

Therefore, it the
effestiveness of the defense system and reduces
the risk of illness (Sen et al. 2010; Shinde et al.,

2012). The role of antioxidants is to passivate the

€xogenous act as free

scavengers. increases

excess of free radicals, protect the cells against the
toxic effects of free radicals and contribute to the
preventation of diseases (Dindar and Aslan 1999;
Pham-Huy 2008; Sener and Yegen 2009). Use of
curcumin, a strong antioxidant, in foods and
medicine is common (Kuhar et al., 2007).

Because of this quality, it is expressed that
curcumin reduce oxidative stres and tissue damage
in kidney, heart, brain tissue and liver ischemic
damage. There is qualitative antioxidant activity
comparable to Vitamin C and E (Thiyagarajan and
Sharma, 2004). This activity is demostrated by
avoiding  the  conversion of  xanthine
dehydrogenase (XD) to xanthine oxidase (XO),
inhibiting the formation of lipid peroxidation and
accumulating free oxygen radicals present in the
ischemic environment (Miquel et al, 2002).
Curcumin increases the activity of enzymes which
are catalase, superoxide dismutase and glutathione
peroxidase, thereby reduce the peroxidation of
lipids in the cell membrane. The phenoxyl radical
is formed by the phenolic and methoxy groups of
the structure reacting with free radicals (Wright,

2002). In addition, the primary metabolite

9

tetrahydrocurcumin has an antioxidant effect by
destroying the C-C bond between the two
carbonyl groups in the active methylene carbon.
With this antioxidant effects, this inhibits the
formation of ROS directly or affects the inhibition
of the conversion of XD to XO by indirectly.
However, the effect of curcumin on other
hydroxyl radicals or peroxynitrite has not been
elucidated yet (Manikandan et al., 2004). Chronic
inflammation and cytokines induce nitric oxide
(NO) synthesis leading to the formation of
peroxynitrite and nitrite, which cause DNA
damage and cancer. Many studies have shown that
curcumin inhibits NO synthesis (Antunes et al.,
2001, Doria et al., 2012). The phenoxyl radical is
formed when phenolic and methoxy groups in the
structure react with free radicals. In a study, it was
determined that curcumin was an excellent H* ion
donor and that the H* ion donated more than the
methyl group. It is identified that the given H* ion
origins from phenol group. Thus, it has been
demonstrated that curcumin works bidirectionally
and it is a potent antioxidant compound (Dkhar
and Sharma, 2010). Also used for preservation and
sweeting of foodstuff, this plant is used as a sauce
in meals.

Curcumin is a food which is used for centuties
without any side effects (Anand et al, 2007).
Several studies have shown that curcumin inhibits
the growth of different types of cancer cells. It also
helps to depress hard inflammatio such as bursitis,
arthritis and back pain (Kuhar et al., 2007). This
plant which has a great prescription in Indian
medicine, it has been reported to be used in the
treatment of colds, coughs, liver disorders,
rheumatism, sinusitis, anorexia and skin diseases
(Ammon et al., 1992; Miquel et al., 2002; Auddy et
al., 2003). The aim of this study is to investigate
the effect of
phytochemical, on the blood tissue of rats.

antioxidant curcumin, a

Material and Methods

Research material was formed by 24 Wistar albino
8 weeks old rat (with no gender priority) were
selected from Burdur Mehmet Akif Ersoy
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University Animal Experiments Production and
Experimental Research Laboratory. Approval
from the Animal Experiments Local Ethics
Committee of Burdur Mehmet Akif FErsoy
University ~was obtained prior to the
commencement of the study
(N0:278/01.03.2017). Rats used in the study wete
divided into 2 groups, the control group and the
experimental group. First group is control group
and rats’ live weights were taken. During the study,
food ( corn oil) and water were given as ad libitum
without any interuption of feeding or any
limitation which caused the stress. Second group
is experimental group, and rats’ live weights were
taken. Rats (n=12) in this group, were given 300
mg/kg/daily dissolving curcumin (C1386; Sigma
Chemical, St. Louis, MO) in corn oil by oral gavage
for 12 days. Their food and water were given as ad
libitum without any nutrition interruption or any
limitation which caused the stress. Rats were
weighed daily before curcumin or carrier
supplement for 12 days reinforcement period. 24
hours after the last curcumin or carrier were given,
abdominal cavities of rats were opened under
ether anesthesia and blood samples were taken
from vena cava caudalis. Blood samples of both
groups were prepared and TAC and TOC
(Paraoxonase kit - Rel Assay - Turkey) parameters
were studied. Oxidative stress indices were
determined by measuring total oxidant level
(TOC) and total antioxidant level (TAC) from the
blood taken from the experimental and control
groups with a spectrophotometer (Perkin Elmer
UV/Vis spectrophotometer model lambda 20) at
Burdur Mehmet Akif Ersoy University Scientific

Table 1. TAC values of the groups

and Technological Application and Research
Center.

Total Antioxidant Capacity (TAC) Assay: TAC
levels were measured using commercial Kkits.

Findings were expressed as mmol Trolox
equvalan/L (Aslan et al., 2014).

Total Oxidant Capacity (TOC) Assay: TOC
levels were measured using commercial Kkits.
Findings were expressed as mmol H>O»
equvalan/L (Aslan et al., 2014).

Statistical Analyzes: The results obtained were
given as mean * standard deviation. As a
nonparametric  test, Kruskal-Wallis variance
analysis test was applied.
Mann Whitney-U test was used to compare
statistically different parameters. Calculations were
made using the Windows-compatible SPSS 15.0

statistical program.
Results

Total Antioxidant Capacity (TAC): When the
statistical significance between total antioxidant
capacity (TAC) values measured in the study were
evaluated; the increase in the experimental group
in comparison with control group was statistically
significant (p<0.05) (Table 1, Figure 1).

Total Oxidant Capacity (TOC): When the
statistical significance between total oxidant
capacity (TOC) were evaluated, it was determined
that the increase in the experimental group was
statistically significant compared to the control

group (p<0.05) (Table 2, Figure 2).

Groups N TAC (mmol/g)

Control 12 1.2240.06

Experimental 12 1.321£0.13
p<0,05
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Figure 1. TAC levels (results are given as X * SD), p<0.05

Table 2. TOC values of the groups
Groups N TOC (mmol/g)
Control 12 3.08+0.47
Experimental 12 3.52+0.37
p<0,05

# TOC (mmol/g)

Control Experimental

Figure 2. TOC levels (results are given as X £ SD), p<0.05.

Discussion curcumin supplement group compared to the
control group (P<0.05) (Table 1, Table 2). In the

As a result of the study, it was determined that direction of this result, it has been determined that

TAC and TOC level increased significantly in curcumin strengthens the antioxidant defense

11
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system. In the literature, there are studies which
are supporting the antioxidant properties of
turmeric is origines curcumin as a phenolic
component. In the literature, there are studies
support that turmeric's antioxidant properties
originate from curcumin which is a phenolic
component. Because of this reason, curcumin is an
antioxidant that can be safely used in food industry
(Ak and Gulcin, 2008).

In study by Jayaprakasha et al. (2005), it was found
that turmeric increases the period of storage by
inhibiting the formation of peroxides in food, the
components isolated from turmeric (Cureuma longa
L..) show a strong antioxidant effect and important
for lipid oxidation even more effective than
vitamin E. In another study, 400 ppm of turmeric
extract was added to chicken meat and the
antioxidant properties were investigated. When
the results of the study were compared with the
control group, it was stated that the turmeric
extract was significantly effective and turmeric’s
antioxidant properties are originated from the
phenolic components (Sharma, 1976). Similatly, in
antioxidant

another  study, properties  of

curcuminoids ~ were investigated and  the
antioxidant capacity of these extracts was
determined to be equivalent to ascorbic acid. It
has been determined that the antioxidant activity
of curcumin is higher than 100 ppm BHT

(Khanna, 1999).

In studies, it has been reported that curcumin has
a protective role on the heart due to the
antioxidant effect and that 300 mg / kg dose
shows antioxidant effects (Thiyagarajan, 2004;
Nazam et al., 2007; Zhao et al. 2008; Naik et al.,
2011; Diyan et al., 2012). Belviranl et al. (2012)
found that curcumin protects the cardiac tissue of
aged female rats against oxidative damage and
strengths the antioxidant defense system. In
another  study, curcumin showed strong
antioxidant and antiinflammatory effects againts
tissue damage that may occur in liver and kidney
because of experimental sepsis model in rats

(Gilay et al., 2013). In a study by Kavakl et al.

(2011), curcumin effectively protected the spinal
cord tissues against oxidative damage.

Curcumin has sweeping effects to many free
radicals mainly hydrogen peroxide and also
superoxide anions, nitrogen dioxide radicals,
hydroxyl radicals. Moreover it reduce oxidative
stress by increasing levels of antioxidant enzymes
such as superoxide dismutase, catalase, glutathione
peroxidase. Many studies discovered that
curcumin inhibits lipid peroxidation, lipid
degradation and oxidative DNA damage in vitro
and in vivo (Sharma, 2005; Maheshwari, 2000;
Goel, 2008; Pari, 2008). The effects of
curcuminoids on brain tssue and liver
microsomes of rats were investigated and it was
found that all of the curcuminoids inhibited lipid
peroxidation; the methoxy group attached to the
phenolic ring and the diketone structured
curcumin were found highly prominent in
antioxidant effect (Streejayan and Rao, 1994). In
Thiyagarajan and Sharma’s study (2004), curcumin
reduced tissue damage in a cerebral ischemia
reperfusion injury by inhibit lipid peroxidation,
reduced antioxidant defense enzymes and
decreased free radical formation.

Curcumin has a great antioxidant effect
comparable to the known strong antioxidant
compounds. This situation makes it potential
factor in the treatment of many diseases (Miquel et
al., 2002; Sharma, 2005; Maheshwari, 2006; Goel,
2008; Pari, 2008). In conclusion, findings from this
study show that curcumin supplementation for 12
days protects rats against oxidative damage in
blood tissue and strengthens the antioxidant
defense system.
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Gebelikte Distresin Tanimlanmasi: Erzincan érnegi

Distress Dfining in Pregnancy: Erzincan Case

Nadire Yildiz CILTASY, "“/Seving Ké6se TUNCER?

! Erzincan Mengiicek Gazi Egitim Arastirma Hastanesi, Erzincan, Turkiye
2Erzincan Binali Yildirim Universitesi, Saglik Bilimleri Fakiiltesi, Hemsirelik Boliim, Erzincan, Tiirkiye

Oz: Arastirma, gebelik déneminde g6z ardi edilebilecek olan distres sorununu belirlemek amaciyla tanimlayict olarak
yapilmustir. Calisma Erzincan’da arastirma hastanesinin dogum ve kadin hastaliklart poliklinigine basvuran 12 gebelik
haftast ve tizerinde olan 600 gebe tarafindan ytratilmistir. Calisma verileri yiiz yiize goristlerek ‘Gebe Bilgi Formu’
ve ‘Tilburg Gebelikte Distres Olgegi’ (Tilburg Pregnancy Distress Scale -TPDS) kullanilarak elde edilmistir. Verilerin
degerlendirilmesinde say1, yluzdelik, ortalama, Kruskall Wallis Varyans analizi, tek yonli varyans analizi (ANOVA),
bagimsiz gruplarda t testi, Pearson korelasyon analizi ve Mann-Whitney U testi kullandmustir. Arastirmaya katilan
gebelerin yas ortalamast 27.42%5.36 olup %34.2’tuniin 17-24 yas grubunda oldugu saptanmustir. Gebelerin %33’niin
(n=198) distres yasadig tespit edilmistir. Gebelerin yas grubu, egitim diizeyi, ¢alisma durumu, es egitim dizeyi, gebelik
say1st, dustik/kiiretaj sayist, canlt dogum sayisi, aile i¢in planlanan cocuk sayist, 6nceki dogumlarinda ve dogum sonu
dénemde yasanan saglik problemi, ile TGDO puan ortalamalart arasinda istatistiksel olarak anlamlilik saptanmistir
(p<0.001, p<0.01, p<0.05). Gebelerde distresin 6nemli diizeyde oldugu ve cesitli faktorlerden etkilendigi saptanmustir.
Gebelik déneminde kadinlarin sadece fizyolojik yonden degil psikolojik yénden de degetlendirilmesi hem anne hem
de fetlis/bebek sagliginin korunmasinda 6nemli yer tutmaktadir.

Keywords: Stres, anksiyete, gebe.

Abstract: The aim of this study was to determine the distress problem which can be ignored during pregnancy. The
study was carried out by 600 pregnant women who were admitted to the obstetrics and gynecology outpatient clinic
of the research hospital in Erzincan. Data of the study was obtained face to face by using the-Pregnancy Information
Form and *Tilburg Pregnancy Distress Scale‘(TPDS). In the evaluation of the data, number, percentage, mean,
Kruskall Wallis Variance analysis, one-way analysis of variance (ANOVA), independent groups t test, Pearson
correlation analysis and Mann-Whitney U test were used. The mean age of the pregnant women was 27.42 + 5.36 and
34.2% was in the 17-24 age group. It was determined that 33% of the pregnant (n = 198) experienced distress. , It
was determined that the pregnant women in terms of age group, education level, working status, level of education,
number of pregnancies, abortion / curettage number, number of live births, number of children planned for the
family, health problems experienced in previous births and postpartum period are significant statistically (p<<0.001,
p<0.01, p<0.05). It was found that the distress was significant in pregnant women and affected by various factors.
The evaluation of women not only from a physiological point of view but also from a psychological point of view
during pregnancy will ensute the protection of both mother and fetus / infant health.

Anahtar Kelimeler: Stress, anxiety, pregnancy.
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Giris

Gebelik insanoglu neslinin devam etmesi ve aile
butinliginin saglanmast icin toplumsal bir
6neme sahiptir (Kimya ve Cengiz,1996). Bu siireg
doéllenme ile baslayip dogumla tamamlanir ve bu
donemde ve psikolojik
degisiklikler (Ozkan,1993).
Gebelik kadinin kendini gergeklestirme, olgunluk,

gebede  fizyolojik

meydana gelebilir
doyum  ve mutluluk  kaynag: olarak
nitelendirilmesinin yani sira; tasa, kaygilt bekleyis
ve kadinda ruhsal anlamda bir yiklenme de

olusturabilir (Yesilcicek Calik ve Aktas,2011).

Onceleri  gebelerin  anksiyete  semptomlar
acisindan daha az risk altunda olabilecegi
distnilmekteydi. Bu  didstncenin  aksine,
ginimiizde gebelik ve postpartum doénemi

anksiyete bozukluklart yéntinden degisken etkilere
yol actigini g6stermistir (Weisberg ve Poquette,
2002). Bu nedenlerden dolay1r gebelik, kadinlarin
hayatinda bir stres dénemidir ve sik stk depresyon
ve anksiyete ile bitlesmektedir (Sevindik,2005).

Gebelikte psikolojik distresi arastiran ¢alismalara
gbre psikolojik distres dogurganlik yillant stiresince
cogu kadinin ortak sorunu olarak gorilmektedir
(Capik ve ark.,2015). Farkli toplumlarda yapilan
calismalarda gebelikte depresyon gorilme sikligt
%17.9-%25 arasinda degisiklik gdstermektedir.
(Bodecs ark.,2009;Pottinger
ark.,2009).Ulkemizde ise yapilan calismalara gore
%11.9-%36 arasinda oldugu belirtilmistir.(Yicel
ve ark.,2013;Cebeci ark.,2002;Capik  ve
ark.,2015)

ve ve

ve

Gebelik déneminde kadinin bedeninde meydana
gelen  degisimler ¢ogunlukla pozitif —olarak
karsilanir, hatta kendisi ve esinde bir gurur yaratur.
Fakat bunun aksine bazi kadinlarda bu degisiklikler
olumsuz bir beden imajt yaratabilir (Taskin,2011).
Gebelerin ruhsal durumu ve yasantist distrese
neden olabilecegi gibi, gebelikteki yasananlar da
distrese neden olabilir. Gebelerde kilo alma, viicut
kitlesinin artmasi, uyku ve yeme diizenindeki
ciltteki

degisiklikleri distres yasanmasina neden olabilir

degisiklikler,  bulanti-kusma, renk

16

(Efe,2006).

boyunca

Bunun yaninda kadinin gebelik

yasadigi  biyolojik, fizyolojik ve
psikososyal degisikliklerin yaninda gebenin annelik
rolinii  benimsememesi, inan¢ degerleri ve
tutumlari, gbérev ve sorumluluk tstlenmesi de
distresin ~ sebebi  olabilir  (V1r1t,2008;Yalcin

GOoziiyesil,2003).

Literattrler, gebelikte yasanan stresin gebelikte
fetlis, dogum, dogum sonu ve yenidogan tizerinde
bazi olumsuz sonuglart oldugunu géstermektedir
(Kalkan Oguzhanoglu ve Varma So6zeri,2013).
Gebelerin anksiyete ve depresyon diizeylerindeki
artisin obstetrik komplikasyonlar, etken dogum
eylemi, dogum sirasinda analjezik ihtiyacinin
artmast, fatal ve yenidogan davranislarindaki
olumsuzluklar gibi sorunlarla ile iligkili oldugu
belirtilmistir. (Alder ve ark.,2007). Ayrica distres,

artmig uterin arter rezistanst (Teixeira ve
ark.,1999), vyiksek kortizol seviyeli bebek
(Marakoglu ve Sahstvar,2008),  preeklampsi,

antepartum kanama, disiik dogum tartilt ve distik
apgar skorlu bebek, kiiciik fetis, yeni doganda
gliclig,
aktivitelerinde yavaslama ve

yutma uyku  bozuklugu, motor

stres, postnatal
doénemde annede intihar riski, kardiovaskuler ve
irritable barsak hastaliklatin olusmasina neden

olur (Leung ve Kaplan,2009).

Anne ve fetiis Uizerindeki olumsuz etkilerinden
gebelikteki  psikiyatrik  bozukluklarin
taninmast,

dolay1
risk etmenlerinin ve bozukluklarin
gebelikteki seyrinin bilinmesi, énlem alinmasi ve
tedavinin planlanmasi (Kalkan Oguzhanoglu ve
So6zeri,2013),  gebelik
izlemlerin  yam

Varma sirasinda  rutin

fizyolojik sira  psikolojik
degerlendirmenin yapilarak holistik bir yaklagimla
degerlendirmenin yapilmast gerekmektedir (Capik
ve ark.,2015). Gebelikteki psikolojik distres, fetls
iyilik  halini
etkilemesinden dolay1 tizerinde dikkatle durulmalt
edilmelidir.
Ulkemizde gebelikte distresi tanimlayan ¢alismalar
Bu bu

ve annenin olumsuz yonde

ve etken tanmt konularak tedavi

yetersizdir. dogrultuda arastirmanin
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gebelerin - distres  riskini  belirleyip hemsirelik

alanina katkida bulunacag: disintlmektedir.

Arastirma; déneminde

gebelik ardt

edilebilecek olan distres problemin belirlenmesini

g0z

ve fark edilebilir olmasini saglayarak bunlarin
sonucunda anne-cocuk sagligini korumak, risk
altindaki gebeleri belilemek amactyla yapilmistir.

Gereg ve Yontem

Aragtirmanin Turii, Yeri-Zamani ve Evren-
Orneklemi

Tanmmlayict nitelikteki calisma Saglik Bakanligi-
YILDIRIM  Universitesi
Mengiicek Gazi Egitim ve Arastirma Hastanesi

Erzincan Binali

Dogum ve Kadin Hastaliklar1 Poliklinikleri
Haziran-Kasim 2014 tarihleri arasinda yapilmustir.
Calismanin  evrenini  belirtilen zaman dilimi

icerisinde hastane poliklinigine bagvuran 12 hafta
ve lizeri gebeler olusturmustur. Orneklemi ise; ilgili
hastaneye Haziran—Kasim 2014 tarihleri arasinda
basvuran ve olasiliksiz Orneklem yOntemiyle
evrenden sec¢ilmis olan ve aragtirmaya katilma
kriterlerini saglayan (Ornekleme alinma kriterleri:
Gebelik haftasinin 12 ve tizeti olmast, arastirmaya
katilmay1 kabul etmesi, iletisim ve igbitligine acik
olmasi, gbérme ve isitme ile ilgili duyu kaybi
olmamasi, tant konulmus herhangi bir psikiyatrik
sorunu olmayan gebeler) 600 gebe aragtirmay:
olusturmustur.

Verilerin Toplanmasi: Arastirmanin verileri yliz
ylize gorisme yontemi kullanilarak toplanmistir.
Formlarin doldurulmast ortalama olarak 20-25
dakika surmistiit.

Veri Toplama Araglari: Veriler "Gebe Bilgi
Formu" ile "Tilburg Gebelikte Distres Olgegi"
kullanilarak toplanmustir.

Gebe Bilgi Formu: Literatir dogrultusunda
(Coskun ve ark.,2008) hazirlanan bu form
gebelerin  sosyo-demografik  ve  obstetrik
Ozelliklerini (yas, egitim, meslek, es egitimi, gelir,

aile tipi, gebelik, sayisi, yasayan c¢ocuk sayist,

17

gebelik haftast vb.) belirleyebilecek tiirde toplam
36 sorudan olugmaktadir.

Tilburg Gebelikte Distres Olgegi (TGDO):
Pop ve ark. (2011) tarafindan gebelikteki distresin
(stres, anksiyete, depresyon) belirlenmesi amaciyla
gelistirilmistir. Olgegin Tiirkce gegerlilik-giivenirlik
calismast 2013 yilinda Capik tarafindan yapilmustir.
Tilburg Gebelikte Distres Olgegi 16 maddeden
Tilburg  Gebelikte
Olgegi’nin Tiirkce formu 471 likert tipinde (¢ok stk

olusmaktadir. Distres
= 0 puan, oldukea stk = 1 puan, ara sira = 2 puan,
nadiren veya hi¢ = 3 puan) derecelendirilmekte,
Oleegin 3, 5, 6, 7, 9, 10, 11, 12, 13, 14 ve 16.

maddeleri  ters  kodlanmaktadir.  Olgegin
toplamindan alinabilecek en digsik puan 0, en
yiksek  puan  48dir.  Olgegin  “Olumsuz

Duygulanim” ve “Es Katillim1” olmak tizere iki alt
boyutu vardir.

Olumsuz Duygulanim Alt Boyutu: Bu alt boyut 11
madden olusmaktadir. Bu maddeler
3,5,6,7,9,10,11,12,13,14 ve 16. maddelerdir. Bu alt
boyuttan alinabilecek en distik puan 0 ve en
ylksek puan 33’tir.

Es Katilimi Alt Boyutu: Bu alt boyut 5 madden
olusmaktadir. Bu maddeler ise 1,2,4,8 ve 15’tir. Alt
boyuttan alinabilecek en disik puan 0 ve en
yiiksek puan ise 15%ir. Olgek 12 hafta ve iizeri
gebeligi olan kadinlara uygulanmaktadir. Olgegin
belli bir kesme noktast vardir. Olgekten alinan
toplam puanin 28 ve tizerinde olmasi distres (
Stres, anksiyete, depresyon) agisindan risk altinda
olan gebelerin tanilanmasint saglamaktadir. Capik
(2013) tarafindan yapilan gecerlilik ve giivenilirlik
calismasinda Cronbach Alfa degeri 0.83 olarak
bulunmustur. Bu calismada da Cronbach Alfa
degeri 0.66 olarak beliflenmistir.

Arastirmanin Etik Ilkeleri

Arastirmanin  yapilabilmesi i¢in Erzincan Binali
YILDIRIM Universitesi Etik Kurulundan etik
onayt (N0:2014/3663) , Erzincan 1li Kamu
Hastaneleri Birligi Genel Sekreterligi ve Saghk
Bakanligi-Erzincan Binali YILDIRIM Universitesi
Gazi

Mengticek Egitim  ve  Aragtirma
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Hastanesinden yazih izin, Tilburg Gebelikte
Distres Olgeginin Tiirkce gegetlik ve giivenirlik
calismasii  yapan yazardan mail yoluyla ve
aragtirmaya katilmay: kabul eden gebelerden sézli
Gebelere
“Bilgilendirilmis

izin alinmustr. arastirmanin amact

anlatilarak Onam”  ilkesi,
arastirmaya goniilli katlimla “Ozerklige Saygt”
elde edilen

s6ylenerek “Gizlilik ve Gizliligin Korunmast”

ilkesi, ilgilerin  gizli  tutulacag

ilkeleri yerine getirilmistir.
Verilerin Analizi

Arastirma verilerinin analizinde Statistical Package
for the Social Sciences (SPSS) 17.0 paket programi
kullanilmigtir. Verilerin degerlendirilmesinde; sayz,
Ozellikleri ile

yuzdelik, bireylerin tanimlayict

Tilburg  Gebelikte — Distres
ortalamalarinin karsilastirtlmasinda Kruskall Wallis

Olgegi  puan

Varyans Analizi, analizi
(ANOVA), bagimsiz gruplarda t testi, Mann-
Whitney U testi ve Pearson korelasyon analizi
kullantlmistir.  Anlamlilik  diizeyl  istatistiksel

analizlerde p=0,05 olarak kabul edilmistir.

tek yonli varyans

Bulgular

Gebelerin

diizeyi, yas grubu, gebelerin calisma durumu, es

demografik  Ozelliklerinden — egitim
egitim diizeyi ve es ile uyumluluguna gére TGDO
puan ortalamalarimn kargilastirilmast Tablo 1°de
gOsterilmis  olup puan ortalamalarinki farkin
istatistiksel olarak Onemli oldugu belitlenmistir

(p<0.05, p<0.001, Tablo 1).

Tablo 1. Gebelerin Demografik Ozelliklerine Gére TGDO Puan Ortalamalarinin Karsilastirilmast

Demografik Ozellikler Say1 % Ort. XSS Test ve p degeri

Ik Evlilik Yag1 r=-.029

(Ort=21.10£3.67) p=.486

Yas Grubu

17-24 205 34.2 21.55£7.52 F=9.269

25-29 183 30.5 24.22+7.29 *p=.000

30-34 146 243 25.03£6.97

35ve 66 11.0 25.60£7.66

Egitim Diizeyi

Okur-yazar degil 29 4.8 25.68+8.45

Okur-yazar 22 3.7 24.63+£8.37 F=2.747

[lkégretim 274 45.7 24.35%6.99 *kkp=028

Lise 194 323 22.35%7.59

Universite 81 13.5 23.45+£7.92

Calisma Durumu

Caligtyor 98 16.3 21.03+8.157 t=-3.846

Caligmuyor 502 83.7 24171724 *p=.000

Gelir Diizeyi

Kétu 38 0.3 23.95+7.65 F=2.66

Orta 366 61.0 23111748

Iyi 196 32.7 24.63+7.38 p=.071

Es Egitim Diizeyi

Okut-yazar degil 5 .8 25.60+8.08 F=4.064

Okut-yazar 23 3.8 20.47£7.40 *¥p=.003

Mlkogretim 185 30.8 25.20%£7.20

Lise 240 40.0 22.75%7.67

Universite 147 245 23.6317.20

Aile Tipi

Cekirdek Aile 479 79.8 23.4917.62 t=-1.076
18
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Genis Aile 121 20.2 24.31£6.91 p=.282
Es ile Uyumluluk

Uyumlu 510 85.0 23.15%7.33 F=7.990
Bazen Uyumlu 79 13.2 26.65%7.86 *p=.000
Uyumsuz 11 1.8 25.45%7.30

*p<0.001, #p<0.01, **p<0.05

Gebelerin obstetrik 6zelliklerine gére TGDO

puan ortalamalarinin karsilastirilmast

incelendiginde; gebelikle ilgili problemde destek
olacak kisinin varligina gbre Olgek puan
ortalamalar1 arasindaki farkin istatistiksel olarak

6nemli olmadigt belirlenmistir (p>0.05,Tablo 2).

Gebelerin canli dogum sayisina gore TGDO puan

ortalamalart  karsilastrildiginda;  pozitif  yonde

aradaki
iliskinin istatistiksel agidan anlamli oldugu tespit
edilmistir (p<<0.001, Tablo 2).

korelasyon oldugu belitlenmistir  ve

Tablo 2. Gebelerin Obstetrik Ozelliklerine Gére TGDO Puan Ortalamalarinin Karsilastirilmast

Obstetrik Ozellikler Say1 % Ort.£SS Test ve p degeri
Canli Dogum Say1s1 r=.280
(Ort=1.067£1.148) *p=.000
Aile I¢in Planlanan Cocuk Say1s1 r=.101
(Ort=2.53%0.98) Fkk p=.013
Gebelik Sayis1
1 200 333 20.11+£7.23
2 179 29.8 25.01+£7.17 F=12.313
3 132 22.0 26.01£6.18 *p=.000
4 ve tzeri 89 14.9 25.41£7.65
Diigiik/Kiiretaj Sayis1
Yok 459 76.5 23.23+7.57 F=3.3064
1 114 19.0 24.9316.63 *kkp=.035
2vel 27 4.5 25.63+£8.73
Onceki Dogumlarda Dogum
Problemi Yagama (n=383)
Evet 69 18.0 24.01£7.04 t=-2.036
Hayir 314 82.0 25.89£6.90 Fkkp=,042
Onceki Dogumlarda Dogum
Sonu Problem Yagama (n=383)
Evet 58 15.1 23.02£6.66 t=-3.046
Hayir 325 84.9 26.00£6.92 *¥p=.002
Yasayan Cocuk
Yok 223 37.2 20.40+7.25
1 202 33.7 24.8417.11 F=11.851
2 121 20.1 26.2816.34 *p=.000
3 ve lizeti 54 9.0 26.75£7.42
Gebeligin Su Andaki veya
Gelecekteki Hedefleri Etkileme
Durumu
Etkiler 282 47.0 21.751£7.74 F=18.629
Etkilemez 291 48.5 25.46%6.83 *p=.000
Kararsiz 27 4.5 24.07£6.83
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Gebelikle ilgih' Problemde

Destek Olacak Kisi Var m1

Evet 564 94.0 23.6817.45 t=.362

Hayir 36 6.0 23224811 p=.718

Cevap Evet ise En Cok Kimden

(n=564)

Es 393 65.5 23.061£7.33 F=3.234

Akraba 156 26.0 25.2417.54 Fkkp=.022

Saglik Personeli (doktor, hemsire, 15 2.5 23.80%7.90

ebe)
*p<0.001, *p<0.01, **p<0.05
Gebelik sayist, yasayan cocuk sayisi, gebeligin su Gebelerin - TGDO’nden  aldiklart  puanlarin
anda veya gelecekteki hedefleri etkileme durumu dagilimi  Tablo 3’te gOsterilmistir. Gebelerin

ve Onceki dogumlarda dogum problemi yagama
TGDO  puan
karsilastirldiginda aralarindaki farkin istatistiksel

durumuna  gbre ortalamalar

acidan 6nemli oldugu belitflenmistir ( p<<0.001,
p<0.05, Tablo 2).

Onceki dogumlarda dogum sonu problem yasama

TGDO toplam puan ortalamasinin 23.66+7.48, es
katilimlt alt boyut puan ortalamasinin 3.10£3.49,

olumsuz duygulanim alt boyut puan ortalamasinin
19.66%6.68 oldugu bulunmustur (Tablo 3).

Gebelerin 6lgegin kesme noktasina gére dagilimu
Tablo 4’te gosterilmistir. Olgegin kesme noktasina

durumuna ve gebelikle ilgili problem oldugunda gbre degerlendirildiginde; toplamda gebelerin
destek olacak kisisi olanlara gére TGDO puan %33untn (198  gebe)  distreste  oldugu
ortalamalart  karsilastirildiginda; aradaki farkin belirlenmistir (Tablo 4)
istatistiksel olarak 6nemli oldugu belitlenmistir
(p<0.01, p<0.05, Tablo 2).
Tablo 3. Gebelerin TGDO’nden Aldiklart Puanlarin Dagilimi

TGDO Olgekten Alinabilecek  Olgekten Alinan En Ortalama*SS

En Diistik-En Yiksek Diisiik-En Yiksek
Puanlar Puanlar
= Es Katilimt 0-15 0-15 3.10+3.49
i 'g Olumsuz 0-33 2-33 19.66%6.68
E Duygulanim

Toplam 0-48 3-44 23.66%7.48

Tablo 4. Gebelerin Olgegin Kesme Noktasina Gére Dagilimi (n=600)
Toplam

Kesme Say1 %

Noktas1

Distres Riski Olmayan 402 67.0

Distres Riski Olan 198 33.0
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Tartigma

Ulkemizde gebelige 6zgii distresin tanimlanmasina
yonelik bir calismaya rastlanmamistir. Gebelerde
distresi tanimlamak amactyla yapilan arastirmanin
bulgulari ilgili literatiitle tartistmistir.

Arastirmamiza katilan gebelerin yas ortalamasi
2742 olarak bulunmustur (Tablo 1). Ulkemizde
vapilan calismalarda gebelerin  yas ortalamasi
26.78-27.4 arasinda oldugu belirtilmis olup
(Sevindik,2005; Karatayl;,2007; Daglar ve Nur,
2014), TNSA( Turkiye Nifus ve Saglk
Arastirmast) 2013 yilt verilerine gbre Tirkiye’de
kadinlar en yiksek dogurganliklarini yirmili
vaslarda yasamaktadir; en yiksek yasa Ozel
dogurganlik hizlar1 25-29 yas grubundadir. Cogu
calisma bulgusu bizim aragtirmamizdaki bulguyla
benzerlik gbstermekte olup, tlkemizde anne olma
yastnin genc yetiskinlik doéneminde oldugu
sGylenebilir.

Arastrmamizda  gebelerin - %45.7  ilkégretim
, %323 ‘nin  lise mezunu oldugu, eslerinin ise
%30.8’nin ilkégretim, %40’ n1in lise mezunu tespit
edilmistir (Tablo 1). TNSA 2013 yilt verilerine gére
20-24 yas grubundaki kadinlarin %31’iortaokul,
%48.51 lise, 25-29 yas grubundaki kadinlarn ise
%714.6 ortaokul, %044.4 ‘G ise en az lise mezunudut.
Yalgin  Goztyesil ve ark. (2003) yaptigt
arastirmada gebelerin %37.5’1 ortaokul veya lise
mezunu olup ¢ogunlugu bu grup olusturmaktadir.
Gebelerin esletinin ise %46.3 ‘niin ortaokul ve lise
mezunu oldugu belirtilmistir. Yicel ve ark. (2013)
yaptigt calismada ise egitim durumu ilkégretim
olan gebelerin orant %76.6 olarak tespit edilmistir.
Aragtirmamiz sonucunda gebelerin ve eslerinin
egitim dizeyinin yuksek oldugu tespit edilmistir
(Tablo 1). Bunun nedeni de gebelerin ve eslerinin
yaslart itibariyle diger aragtirmalara gére daha geng
nifusu olusturmasi olup dolayisiyla  egitim
diizeyinin artmasidir diyebiliriz.

Calismamizda gebelerin TGDO puan ortalamast
ile canlt dogum sayust arasinda p<<0.001 ve aile i¢in
planlanan ¢ocuk sayist TGDO puan ortalamast
arasinda  p<0.05 dizeyinde anlamh iliski
belirlenmistir (Tablo 2). Akbas (2008) ile Yalcin
Gozuyesil ve ark.(2003) calismalarinda gebelik
sayist arttkca  depresyon oraninin - arttgint
belitlemislerdir.

Calismamizda gebelerin TGDO puan ortalamast
ile aile icin planlanan ¢ocuk sayist TGDO puan
ortalamasi arasinda p<<0.05 diizeyinde anlaml iligki
belitlenmistir (Tablo 2). Planlanan cocuk sayist
gebe kalma sirasinda stresin ortaya ctkmasina,
gebelik sirasinda  planlanan  bebegi  kaybetme
korkusuna neden olup distres riskine neden
olabilecegi distintilmektedir.

Calismamizda gebelik sayist ile TGDO puan
ortalamasi arasinda anlamli farklilk oldugu
bulunmus olup gebelik sayist arttikca TGDO puan
ortalamasinin arttif tespit edilmistir (p<<0.001,
Tablo 2). Capik ve ark.(2015)
gebelik sayist ile distres arasinda istatistiksel olarak

calismalarinda

anlamlt olmadigint belirlemiglerdir. Faisal Cury ve
Menezes (2007) calismalarinda gebelik sayist ile
depresyon puan ortalamalari arasinda anlamlilik
tespit etmisler fakat anksiyete puan ortalamalari ile
gebelik sayist arasinda istatistiksel olarak anlamhhk
bulamamislardir. Altncelep'in (2011) ¢alismasinda
ise gebelik sayist ile prenatal distres puan
anlamli  bir  iligki

ortalamalart  arasinda

saptanmamustir.

Arastirmamizda dugik/kiretaj sayist ile distres
puan ortalamalant karsilastrldiginda  aralarinda
istatistiksel acidan bir anlamlilik bulunmustur
(p<0.05, Tablo 2). Leigh ve Milgrom (2008)
calismalarinda dusuk/kiretaj varligi ile depresyon
arasinda anlamlilik bulamamislardir. Ortaarik ve
ark.(2012) anksiyete bozuklugu olan gebelerde
distik 6ykistt  oranimi  daha  yiksek  tespit
etmelerine ragmen anksiyete bozuklugu ile dustk
Oykiisii arasinda istatistiksel olarak anlamlt bir iligki
saptamamuglardir. Yine ayni arastirmada kiiretaj
Oykiisii olanlarda anksiyete bozuklugu riskinin
artuint  belirtmigler fakat istatistiksel olarak
anlamlt bir fark bulamamusglardir.

Calismamiza katilan gebelerin  TGDO  puan
ortalamast ile dogum problemi yasama durumu ile
dogum sonu problemi yasama durumu arasinda
istatistiksel olarak 6nemli fark belitflenmistir
(p<0.05, p<0.01, Tablo 2). Bu sonuglar
dogrultusunda kadinin  6nceki  deneyimlerinin
olumsuz olmasinin gebelikte distresi arttirmast
beklenen bir sonugtur. Bu sonuglar dogrultusunda
Ozellikle o6nceki deneyimleri olumsuz olan
gebelerin risk grubu olarak degerlendirilmeleri ve
hemsire/ebeler  tarafinda  dizenli takip ve
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bilgilendirme  yapimasinin = 6nemli  oldugu

diustnilmektedit.

Calisma sonucuna gbre yasayan ¢ocuk sayist ile
TGDO puan arasinda anlamli istatistiksel olarak
6nemli oldugu belirlenmistir (p<0.001, Tablo 2).
Capik ve ark.(2015) yaptiklari calismada ¢ocuk
ile anlamlilik
belitlememislerdir. Arslan'in (2010) calismasinda

sayist distres arasinda

yasayan c¢ocuk sayist artttkea depresyon ve
anksiyete puanlarinin arttigini belirtmistir. Dereli
Yilmaz ve Kizilkaya Beji (2010) calismalarinda
gebe kadinlarin yasayan cocuk sayisina  gére
depresyon fark

puanlarinda olmadigin

saptamislardir.

hedefleri
etkileme durumu ile TGDO puan ortalamalan

Gebeligin  suanda veya gelecekteki

arasinda istatistiksel olarak anlamlilik belitflenmistir
(p<0.001, Tablo 2). Bebegin anneye bagimli olarak
yasamast  yani  fizyolojik  ve  psikolojik
gereksinimlerinin aile tarafindan karsilanmast ve
aileye bagimh olmasi aileyi de eve bagimli hale
getirmektedir. Buna bagli olarak gebenin su anki ve
etkilendigi

distntlmektedir. Furber ve ark.(2009) gebelerin

gelecekteki  planlarinin - olumsuz

prenatal distres nedeniyle yasam bicimleri,
aligkanliklart ve c¢alisma yagamlarinin  olumsuz

etkilendigini belirtmislerdir.

Gebelikle ilgili problem oldugunda destek olacak
birinin varhigi ile TGDO puan ortalamalan
karslastrildiginda aralarinda istatistiksel agidan
6nemli bir fark tespit edilememistir (p>0.05, Tablo
2). Fakat gebelerin en cok destek aldigi kisi ile
distres puan ortalamalart arasinda istatistiksel
olarak anlamlilik beliflenmistir (p<<0.05, Tablo 2).
Alungelep'in - (2011) ¢alismasinda  da  gebelik
stiresince destek olacak kisi ile prenatal distres
diizeyi arasinda anlamli fark bulamamustir.
Sonuglar dogrultusunda gebelikte destek olacak
kisilerin - varhgiin gebelerde distresi azalttig

sGylenebilir.

Gebelerin 6lgegin kesme noktasina gore dagilimint
inceledigimizde gebelerin %67’sinde distres riski
olmayip, %33 intn distres riski altinda oldugu
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bulunmustur (Tablo 4). Yapian bir calismada
gebelikte distres oraninin %41.7-%51 degerleri
arasinda farkllik gosterdegi belirtilmistir (Richter
ve ark.,2012). Pottinger ve ark.(2009) yaptiklan
calismada, tiim gebelik boyunca depresif bozukluk
oranint %25 olarak tespit etmislerdir. Capik ve
ark.(2015) calismalarinda gebelerin %11.9’unun

distres  yasadigt  belirtilmistir. ~ Sonuglarimiz
literatiitler ile paralellik g6stermektedir. Bu
sonuclar  dogrultusunda  gebelerde  distresin

mevcut oldugunu soyleyebilitiz.
Sonug ve Oneriler

Calisma sonucunda; gebelerin azimsanmayacak
dizeyde distres riski altinda oldugu bazi sosyo-
demografik ve obstetrik 6zelliklerle baglantil
oldugu belirlenmistir.

Gebelik déneminde kadinlarin sadece fizyolojik
yonden degil psikolojik yénden de yani gebenin bir
bitiin olarak degerlendirilmesi, gebelerin gebelik,
dogum ve dogum sonu doénemlerle ilgili strekli
bilgilendirilmesi ve bu dénemlere ait distresin
azaltlarak bu doénemlere ait fiziksel ve ruhsal
Basta
saglik
personelinin  distres ile 1ilgili farkindaliklarinin

uyumun  kolaylastillmast  gerekir.

hemsire/ebeler  olmak tizere tim
arttirtlmasi icin hizmet i¢i egitim programlarin

dizenlenmesi ve dogum  Oncesi  egitim

programlarina gebelerin aktif katiimi Onerilir.

* Bu calisma 15. Ulusal Hemsirelik Kongresi’nde
(10-12 Eylil Erzurum, Tirkiye) poster bildiri
olarak sunulmustur.
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Pathology Education in Medical Faculties

Tup Fakiiltelerinde Patoloji Egitimi

Ceren UGUZ GENCER?, ""'Yelda DERE?
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Abstract: The existence of different applications in terms of pathology, which has an important role in medical
education, revealed the necessity of establishing the core education program and using it as a guide in medical faculties.
In this study, we aimed to reveal the place of pathology in the education programs in different medical faculties. The
education programs of 41 state universities using Turkish language and integrated education system were reached via
internet. Pathology courses were evaluated in two groups as practical and theoretically. In 24 (58.5%) of the
universities, pathology courses started in the second year. Only one program (2.5%) included Pathology courses in
the 1st Grade. The pathology course was included in the 3rd class in all faculties, but 16 faculties (39%) were only in
the 3rd grade. 3 (7.3%) of the faculties did not include practical practice. Considering all the programs (n = 41), the
average course hour was found as 125.39 £28.11 and the average practical lesson time was 26.21 £15.89. Pathology
education in medical faculties shows significant differences between faculties. Since a clear definition of course hours
and contents will enable the establishment of a standardized pathology training curriculum, it is necessary to provide
guidance on this subject.

Keywords: Medical education, pathology education, standardization.

Oz: Tip egitiminde 6nemli bir role sahip olan Patoloji dersinde farkli uygulamalarin varligi, ¢ekirdek egitim
programinin  olusturulmasina ve bu programin Tip fakiltelerinde rehber olarak kullanma gerekliligini ortaya
koymustur. Bu calismada farkli Tip fakultelerindeki egitim programlarinda Patoloji dersinin yerinin ortaya konmasi
amaclanmustir. Tlrk¢e egitim veren ve entegre egitim sistemini kullanan 41 devlet tiniversitesinin egitim programlarina
internet Uzerinden ulagildi. Patoloji dersleri verilis sekline gore pratik ve teorik olarak 2 grupta degerlendirildi.
Universitelerin 24*inde (%58.5) Patoloji dersleri 2. sinifta baslamaktaydi. Yalnizca bir program (%2.5) 1. Sinifta
Patoloji dersleri icermekteydi. Ttim fakiltelerde Patoloji dersi 3. Sinifa dahil edilmisti ancak 16 fakilte (%39) yalnizca
3. Sinifta Patoloji dersi vermekteydi. Fakiltelerin 3*inde (%7.3) pratik uygulama dersi yer almamaktayd:. Ttim
fakultelerde Patoloji teorik ders seklinde programa dahil edilmisti. Tim programlar géz 6niine alindiginda (n=41)
ortalama Patoloji teorik ders saati 125.39 + 28.11, ortalama pratik ders saati ise 26.21 * 15.89 olarak bulunmustur.
Bizim universitemiz Tiurkge Tip programinda ise 96 saat teorik ve 28 saat pratik Patoloji dersi yer almaktaydi. Tip
fakiltelerindeki Patoloji egitimi fakilteler arasinda belirgin farkliliklar géstermektedir. Ders saatleri ve iceriklerinin
net olarak belirlenmesi standardize edilmis bir Patoloji egitim miifredat: olusturulmasina imkan saglayacagindan bu
konuyla ilgili ydnlendirici ¢caligmalarin yapilmasi gerekmektedir.

Anahtar Kelimeler: T1p egitimi, patoloji egitimi, standardizasyon.
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Introduction
Medical education is a type of education which has prepared by many educators from different
theoretical and practical aspects, that requires a medical faculties (Gulptnar MA., 2014).
multidisciplinary approach. Numerous studies
have been carried out for the standardization and The National CEP was first established in
optimization of this training. Among these studies, February 2002 in Ankara by the staff of the
the most prominent intervention is the National medical education boards of medical schools (MS)
Core Education Program (CEP), which is in Ankara, Istanbul and Izmir, and was approved
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by the Health Sciences Education Council of

Medicine. After that, CEP was put into practice in
the academic year of 2004 (Bulut A., 2003). In the
future, developments in health care and
technology have revealed the need to update the
CEP and in 2013 the first process of revision was
initiated. This time many faculty members from
different MS departments were included in the
process and the revision was completed and was
approved by the “Yiiksek Ogretim Kurulu”
(YOK) in 2014 and it was decided to be
implemented in the faculties of medicine as of the
2015-2016 academic year (Gulpinar MA., 2014).

The CEP has been used as a guide in the
curriculum of many MSs and is still used.
However, the CAP has some limitations. These
limitations affects especially in basic sciences.
There is no exemplary practice in the basic medical
sciences to support the approach to the symptoms
and findings in the CEP framework.

Pathology is a medical discipline that examines
mechanisms of diseases, their causes, the way
tissues affect organs and the morphological
changes they form in tissues. Pathology includes
many different investigations of macroscopic and
microscopic examination of organ and tissue
samples from patients. Although it is a part of
Surgical Medical Sciences, it plays a role as a bridge
between basic and clinical medical sciences
because of its close interest in physiopathological
mechanisms and its role in investigating the
mechanisms of formation of diseases (Iversen O.,
1997, Séylemezoglu F., 2017).

In terms of pathology, which has an important role
in medical education, the way in which lectures are
given (theoretical / practical) and different
practices in the course hours devoted to the
subjects revealed the necessity of creating a
separate core education program for each major
branch and as a guide in the medical faculties.

The main aim of this study is to determine the
differences that can be observed in terms of
pathology course in MS curriculum and to
determine what kind of practices in pathology
course in different MS education programs.

Material and Methods

In Turkey, special and different scholarship
programs to have 183 MS program through
Turkish providing education, using the integrated
education system, courses can be reached via the
Internet, 2017-2018 with student Pathology course
in the academic year was chosen as samples of MS
programs. Implementation of a different
education system (Problem-based learning, etc.),
different language education (programs that teach
English), not having received students (newly
opened programs) and failure to access the course
program were determined as exclusion critetia.

After the exclusion criteria, a total of 41 public
universities were included in the study as a
homogeneous group. Course schedules of these
faculties were examined and class hours were
noted according to classes.

According to the type of courses given,
theoretical/practical groups were grouped and the
corresponding course hours were calculated.
Classes and  classes for  which  type
(theoretical /practical) is distributed in the form of

hours are recorded.

The average and standard deviations of the
theoretical and practical course hours of the
faculties and the practical / theoretical course
hours were calculated separately and compared
with the values in our faculty.

Results

When the program of 41 faculties is examined, the
pathology courses in all the faculties programs take
the form of theoretical courses. Most of the
faculties (93.7%) were given the practical
application of pathology. Only 3 faculties (7.3%)
(Ahi Evran University MS, Sakarya University MS,
Van Yizinci Yil University MS) were not
included in the curriculum of the practical

application of pathology.

The pathology courses were in the 3rd grade
program of all faculties. In 24 of the faculties
(58.5%), the pathology courses started in the
second year. Only one program (2.5%) includes
Pathology courses in the 1st Grade (Istanbul
University Cerrahpasa MS). A total of 16 faculties
(39%) had only in 3rd grade pathology course
(Figure 1).
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Figure 1: Academic grades in which pathology courses start

The mean theoretical course hours of all programs
are 125.39 + 28.11 (minimum 43, maximum 190),
the average practical hours are 26.21 = 15.89
(minimum 0, maximum 66). When the distribution
of faculties within all pathology courses was
examined, the ratio of practical / theoretical
course hours ranged from 0-0.55 (median: 0.20).
When the non-practical courses were removed,
this rate was found to be 0.03-0.55. The pathology
courses in the Turkish Medical Educational
programme of our university are in the 3rd grade
only 96 hours theoretical / 28 hours practice. The
ratio of practical / theoretical course hours was
found to be 0.29.

Discussion

In recent years, intensive studies have been carried
out in order to formulate standardized programs
with the integration of curricula and subjects of
medical education (Gilptnar MA., 2014; Bulut A.,
2003). Each MS has different applications. These
differences differ not only in terms of class hours,
but also in terms of classes. In general, pathology
courses in the medical faculties are concentrated in
the third year (Demirhan B., 1999). In some
faculties, in the second year and in a faculty, giving
a pathology course in the first year reveals the
difference between the faculties. More than half of
the programmes (58.5%) could start pathology
courses in the second year due to reducing the load
in the 3rd grade. Pathology courses in terms of
theoretical distribution General pathology and

organ / system specific pathology courses atre
recommended as two separate groups (Iversen O.,
1997). Training in this way national internet-
enabled devices do not occur in the distribution of
time-course issues related to the review may be the
main cause of different topics-hours distribution
in Turkey (Gilpmar MA., 2014). Inadequate
number of teaching in some faculties can result in
low lecture hours and a more limited explanation
of subjects.

When we look at the values of our own university,
we have a total of 96 hours of theoretical course
load. The most important reason for this was
interpreted as the inadequacy of the number of
faculty members due to the existence of additional
course load in the English Medical Program and
non-MS programmes (Faculty of Health Sciences,
etc.).

In our country, only 3 programs do not include
pathology practical lessons. However, in different
studies, it is seen that some of the coutses are
presented as case discussions or panel style
practical sessions through different audiovisual
materials (Demirhan B., 1999; Kandiloglu G.,
1999).

Practical courses may vary according to faculty
facilities. Microscopic case studies, small group
microscope studies, slide presentations and
microscopic photography images, etc. examples of
this type of education (Iversen O., 1997,
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Demirhan B., 1999; Kandiloglu G., 1999).The

most important limiting factors of practical
courses are the lack of physical facilities to meet
the increasing number of students (lack of number
per the

shortcomings of the technological infrastructure

of microscopes for student or
(slide scanner devices) as well as the lack of
physical space, etc.) and the inadequacy of the
number of faculty members. In our faculty each
student is given practical training by using
personal/departmental slide archives to drop a

microscope.

The integrative and systematic integration of
pathology education is important to provide a
common basis for all medical students. A clearer
definition of the course and topic distributions and
course hours and the more objective definition of
the distribution of course contents by course time
of the
standardizing the training. To provide a clear

is one most important steps for
standardization and optimization both in terms of
the capacity of the faculty members and the
subject-course hours, and the studies that will be
carried out for the pathology at least to clearly
delineate the boundaries of the course hours for
the pathology and pathology of the organ systems
will be guiding the quality of pathology education

in our country.
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* This study was presented as an oral paper at the
4th International Congress on Contemporary
Educational Research, held on 4-7 October 2018
in Mugla / Bodrum.
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The Eftects of Mint Tea (Mentha spicata labiatae) Consumed During Pregnancy on Postnatal
Morphometric Development

Hamilelik Boyunca Nane (Mentha Spicata 1abiatae) Cayr Tiiketiminin Postnatal Morfometrik Gelisim Ugerine Etkileri
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Abstract: To investigate the effects of mint (Mentha spicata 1..) tea consumed during pregnancy on prenatal maternal
weight, length of pregnancy and morphometric development of pups in postnatal period. Twelve female (7 in mint
tea group and 5 controls) and 6 male (used for mating) Wistar albino rats weighing 190-210 g were used in the study.
Throughout the pregnancy, the mint tea group was given 4 ml of mint (Mentha spicata 1.) tea at the same time every
day and the control group was given 4 ml of commercial drinking water by gavage. Weights of pregnant rats in both
groups were measured three times a week throughout the pregnancy. After the pups were born, morphometric growth
parameters pertaining to the body, cranium, thorax and limbs were measured during newborn and lactation periods
and adulthood. Pregnant rats in the MT group gained less weight during gestation than the control rats. Morphometric
parameters were measured on a total of 66 pups born to rats in both groups (46 pups in the MT group; 20 pups in
the control group and measurements of pups born to rats in the MT group were smaller than the control group
(p<0.05). Morphometric parameters measured after six weeks showed a significant difference between females in the
MT and control groups, with the females in the MT group having smaller measurements (p<<0.05). There was no
significant difference in morphometric parameters between males in the MT and control groups. Mint tea
consumption during pregnancy has a negative effect on maternal weight gain and certain postnatal morphometric
parameters, more prominently in female progenies. Therefore mint (Mentha spicata 1.) tea consumption during
pregnancy calls for caution.

Keywords: Mint (Mentha spicata 1..) tea, developmental anatomy, morphometry, gestation, postnatal
period.

Oz: Calismamizda, hamilelikte icilen nane (Mentha spicata 1) ¢ayimnin prenatal ve postnatal dénemdeki morfometrik
biylime Uzerine olan etkilerinin arastirilmast amaglandi. Calismaya, agirliklart 190 ve 210 gram arasinda olan toplam
12 disi Wistar albino rat (7 ¢alisma, 5 kontrol) alindi. Hamilelik siiresi boyunca deney grubuna her giin ayni saatte
gunliik 4 cc nane ¢ay1 ve kontrol grubuna da 4 cc ticari igme suyu gavaj yontemi ile verildi. Gruplarindaki hamile
ratlarin agirliklari, hamilelik boyunca giin asirt 6lgiildi. Hamilelik sonunda, ratlarin hamilelik stireleri ve yavru sayilar
tespit edildi. Total gévde, kranium, toraks ve ekstremite ile ilgili morfometrik bitylime parametreleri, her bir yavru icin
yenidogan-eriskin dénemleri boyunca 6lciildid. Deney grubundaki hamile ratlarin hamilelikleri boyunca kontrol
grubuna gore daha az kilo aldiklart tespit edildi. Her iki gruptan elde edilen 66 yavruya ait (deney 46; kontrol 20)
morfometrik parametrelerin Slgiimunde, kontrol grubunda deney grubunun daha disik degetlere sahip oldugu
bulundu (p<0,05). 6. haftadan sonra cinslere gére bakilan parametrelerde ise, deney grubundaki disilerin morfometrik
parametrelerinin kontrol grubu disilerine gére daha distik oldugu (p<0,05) ve deney ve kontrol grubunda yer alan
erkekler arasindaki morfometrik parametreler arasinda ise fark olmadigt belirlendi. Hamilelikte nane gay titketiminin
maternal kilo alimint ve dogum sonrast dénemde ise yavrularin morfometrik parametrelerini 6zellikle disi yavrular
tzerinde daha belirgin olmak {zere negatif yonde etkiledigi ve bu nedenle hamilelik boyunca nane
(Mentha spicata 1..) ¢ayinin kullanimina dikkat edilmesi gerektigi sonucuna varildi.

Anahtar Kelimeler: Nane (Mentha spicata 1..) cay1, gelisim anatomisi, morfometri, hamilelik dénemi,
postnatal dénem.
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Introduction

Mint (Mentha piperita labiatae and Mentha spicata
labiatae) is an aromatic herb that has been used for
therapeutic purposes or simply as a drink. Also
mint has gas expelling, cramp relieving, antiemetic,
antipyretic, analgesic, nervous system boosting,
antiseptic, antibacterial (menthol, antiseptic) and
antifungal effects (Saleem et al., 2000, Akdogan et
al.,2004, Giney et al., 2000).

A study carried out in North America revealed that
herbal teas are used in the first trimester to
alleviate nausea and vomiting (Westfall, 2004).
They are also used frequently to relieve thirst, to
benefit from its soothing properties and to
increase the amount of milk production during
lactation (Ernst, 2002, Westfall, 2004). It has been
argued that more data is needed with regard to the
safety of using herbal teas during pregnancy
(Westfall, 2004).

It has been reported that M. spicata 1. causes
important histopathological and biochemical
changes in kidneys (Akdogan et al., 2003). Another
study argued that essential lipids extracted from M.
piperita L. and M. spicata 1. had the potential to be
used as an antibacterial agent by inhibiting the
development of pathogens (Helicobacter pylori and
Staphylococens anrens) (Imai et al., 2001). M. spicata 1.
was shown to have a dose-dependent protective
effect on cutaneous oxidative stress, toxicity and
hyperproliferative effects induced by benzoly
peroxide (Westfall, 2004).

Serious medical conditions related to the overuse
of herbal teas are usually understated. In fact,
active ingredients of certain herbal teas have the
potential to induce abortion, increase the risk of
gestational hemorrhage and increase uterine
birth.
Excessive use of certain herbal products has been

contractions, resulting in premature
linked to malformations, miscarriage and stillbirths
(Ernst, 2002). It should be noted that M. spzcata L.,
has
nephrotoxic effects and causes apoptosis (Giiney

et al., 2006).

when consumed in large quantities,

Balanced secretion of hormones during the fetal

period affects intrauterine and postnatal

30

development. It is known that imbalance of
affects the
development of genitalia and descendes testes
(Zambrano et al., 2005). It has been reported that
M. spicata 1. tea consumption has detrimental
effects

prenatal testosterone secretion

on  reproductive  system,  causes
degenerative changes in the germinal epithelium
and interrupts spermatogenesis. It has been shown
that M. spicata Lincreases LH and FSH levels while
significantly

decreasing  testosterone  level

(Akdogan et al., 2004).

Food and liquids taken during pregnancy have an
impact on prenatal and postnatal morphomettic
development (Villar et al., 1986, Osgerby et al.,
2002, Chen et 2004). Therefore,
hypothesized that consumption of M. spicata L. tea

al., we
during pregnancy may have an effect on prenatal
and postnatal growth. A literature research did not
reveal any studies on the effects of gestational M.
spicata L. tea consumption on prenatal and
postnatal morphometric growth.

In this study, we aimed to investigate the effects of
M. spicata L. tea consumed during pregnancy on
prenatal maternal weight, length of pregnancy, and
postnatal morphometric growth.

Material and Methods

The study carried out on a total 18 sexually mature
Wistar albino rats, (12 females (14 - 16 weeks old,
weighing 190 - 210 g) and 6 males used for
mating), were obtained from the Experimental
Animals Laboratory of Siileyman Demirel
University. Ethics approval was given by Ethics
Board of Faculty of Medicine, Stileyman Demirel
University prior to the commencement of the
study. The rats selected for the study were placed
in the experiment environment for adaptation a
week before mating. All rats were maintained on a
12h: 12h light/dark (am.08.00, pm. 08.00) cycle, in
an air-conditioned room with controlled
temperature of 24+2°C and had free access to

food and water.

Rats were randomly divided into two groups,
namely experiment (mint tea) (MT, n:7) and
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control groups (n:5). Rats were placed in cages,

each cage containing one male and two female rats,
and they were left for 24 hours for mating. At the
end of 24 hours females and males were separated.
The day female and male rats were separated was
denoted “E1” (Embryonic day 1). Pregnancies of
female rats were controlled by vaginal smears.
Four rats in the MT and two rats in the control
group were become pregnant. Pregnant rats were
haused in cages, with two rats in each cage.

During gestation, control group was given
commercial drinking water (AYSU water; Ca?* 27
mg/L, F 0.06 mg/L, Mg?* 4.60 mg/I,, HCOs
179mg/1,, Na* 2.3 mg/I,, CI 7.10 and PH 7.66)
while rats in the MT group were given, 4 ml of
mint (20 g/1, Mentha spicata 1.) as desctibed in
previous studies, by gavage everyday at the same
time (8:00 am). The herbal teas were prepared by
pouring 5 g of the dried leaves in 250 mL (1 cup)
of boiling water and let to steep for 5 to 10 minutes
(Akdogan et al., 2004). Mint tea was prepared daily.
All of the rats had ad libitum access to food and
water throughout the study.

During gestation, pregnant rats in the MT and
control groups were weighed every other day until
birth to determine the amount of weight gain
during pregnancy. Each pregnant rat was placed in
a separate cage on 18" day of gestation. Length of
gestation was determined in the MT and control
groups and any deviation from normal (21 days)
duration was noted (premature and postmature
birth). The number of newborn pups, size and
general features in the MT and control groups
were also recorded at the end of pregnancy.
Sucking/rooting reflex, movement, color, anal and
urethral openings and presence or absence of a
malformation was assessed on newborn pups
(Baiy et al., 2004, Zhang et al., 2008). Further, eye
and ear opening times, tooth eruption time and the
time of descent of the testes were also recorded
(Balbani et al., 2008, Fun et al., 2008).

Morphometric growth parameters from the body,
thorax, cranium and limbs were measured in each
pup born to rats in the MT and control groups
throughout the newborn and lactation periods and
adulthood, on day 0 (within the first 24 hours of
birth) and weeks 1, 2, 3,4, 5, 6, 10 and 12. We used
the same methods and standard anthropometric

points that were used in previous animal studies to
measure the morphometric growth parameters
(Wells, 1964, Smith et al., 1993, Moore and
Persoud, 2002, York et al., 2004, Jamerson, 2004,
Lawson and Luderer, 2004). Morphometric
reference points were used for the parameters that
were measured in the present study but not
measured before (Sharp and La Regina, 1998,
Malas et al, 2006, Tyl et al, 2007). Al
measurements were performed as described below
using plastic and metal rulers, measuring tape and
silk suture thread.

(a) Pup weight: Measured using DENSI DS-05
electronic scale.

(b) Head circumference (HC): The distance
around the widest part of the skull passing
from the glabella of the frontal bone, parietal
tuber, and posterior-most point of the occipital
bone.

(c) Bi-parietal diameter (BPD): Transverse
distance between the parietal tubers.

(d) Skull length: Sagittal distance between glabella
and the posterior-most point of the occipital
bone.

(e)Face length: Distance between glabella and
the anterior-most point of the mandible.

(f) Bi-orbital diameter: Transverse distance
between the lateral rims of the otbits.

(¢) Thorax circumference: Distance measured at
the widest part of the thorax.

(h) Thorax width: Transverse distance between
two vertical planes passing through the
outermost points of the thorax.

(CRL):
between the vertex and the point where the tail
started.

() Naso-anal length: The distance between the

(i) Crown-rump length Distance

tip of the nose and the midpoint of the anus.

(k) Forearm length: Distance between the
midpoint of the elbow joint and the tip of the
longest digit on forelimb.

() Leglength: Distance between the midpoint of
the knee joint and the tip of the longest digit
on hindlimb.

(m) Bi-acetabular distance: Transverse distance
between the greater trochanters.

(n) Ano-genital distance: Distance between the
midpoint of the anus and the external urethral
orifice.
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Data obtained was assessed separately for the

newborn, lactation and puberty/adulthood
petiods:

a) Parameters pertaining to newborn period
(day 0)

b) Parameters pertaining to Lactation period
(days 7, 14 and 21)

¢) Parameters pertaining to puberty
adulthood (Weeks 4, 5, 6, 10 and 12).

and

Further parameters were measured in male and
female pups sepatately after week 6.

Mean weight gained during pregnancy by rats in
the MT and control groups and arithmetic means
of all parameters in MT and control pups and
standard deviations associated with these means
wetre calculated for each week. Further, means and
standart deviations of sex dependent parameters
were started to determine after 6th week and

arithmetic means and standart deviations of all

parameters with respect to gender were also
determine at weeks 6, 10 and 12. Student’s ~test
and non-parametric Mann-Whitney U test was
used to compare the parameters between the MT
and control groups. The relations between age and
all parameters obtained during newborn, lactation
periods and adulthood were tested by Pearson’s
correlation test. The level of statistical significance
was set at 0.05.

Results

Four rats in the MT, two rats in the control group
became pregnant. Maternal weight of rats in the
MT and control groups was measured every other
day until the day of birth. Increase in maternal
weight in the MT group during gestation was less
than the control group (Figure 1; total weight gain:
90.5 g in the MT group, 97.75 g in the control
group). All animals in the MT and control groups
completed the normal course of pregnancy (21
days).

120 A

100 Control

‘MT

80 H

60 o

40 4

Maternal weight (gr)

10 12 14 16 18 20
Gestation period (day)

Figure 1. Changes in mean maternal weight gained by pregnanat rats in the mint tea (MT) and control

groups throughout the pregnancy.
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Table 1: Arithmetic means (g, mm) and standard deviations of weight and general morphometric parameters of mint tea (MT) and control pubs measured between newborn,

lactation and adulthood.

General parameters

Weight (g) Crown-rump length (CRL) Thorax circumference Thorax width Naso-anal length Ano-genital distance
G(‘;‘;P MT (46)  Control (20)  MT (46)  Control 20)  MT (46)  Control 20)  MT (46) C‘(’;;;OI MT (46)  Control (20) MT (46) C‘(’;(;;Ol
Newborn
Firstday 7414124 6504041  4176+115 43304178  4036+123  41,15+074  1495+124 16204123 43041120  4440£193  2,07+029  2,00+0,00
Lactation
Istweek  11,6542,16  11,8540,79 5404334  5570+1,65  47,5242,81 49204216 16824145 17,80£1,69 56231349  5700+144 308035  3,30+047
2ndweek 16954326 20,6511,77 58024843  62,60£1,98  54,08+275  6075%2,84 20,71+210 22354156  65,19+474  70,00+265  473+123  560%0,99
Brdweek 23401468 28424360  73,04+668  79,00+496 61264654  67,10+658 26731307 30,0043,06 78731720  8535+4,63  7,58+2,07  9,40+237
Adulthood
dthweek 40141580 45004612 88581544 93254312 74304554  7825+494  32,69+235 37,10+311 97451580 10430453 1139+230 12,90+1,61
6thweek 812041940  9185+13,13  112,80£894 1152542452 97474852  104,05+6,10 41,39+3,05 43504370 12591£11,10 136,15£4,88 13,67+425 1555%3,76
10th week  115,06+4326 1485042961 127,32+1555 136,15+732  109,06+9,80 1255041273 4143550 4530%2,57 14230+17,41 156,55+10,36 14,55+5.14 16,65+4,55
12th week  149,15+46,88 191,70+31,43 139,80+10,86 145404929 121,04+1337 129404956 42,131431 46,50+2,01 1485811484 161,6529,67 16,63+563 18,00+6,22

P<0,05; Differences in all parameters and in all periods between in the MT and control groups.
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Table 2: Arithmetic means (mm) and standard deviations of morphometric parameters pertaining to the cranium of mint tea (MT) and control pubs measured between
newborn, lactation and adulthood.

Cranium parameters

Head circumference Bi-parietal diameter

(HC) (BPD) Skull length Face length Bi-orbital diamater
Group (N)  MT (46) C‘(’;(;;Ol MT (46) C‘(’;(;;Ol MT (46) C‘(’;(;;Ol MT (46) C‘(’;(;;Ol MT (46) C‘(’;;;Ol
Newborn
First day 37,08£1,20 38,05%1,90 10,58+0,83 11,20+1,00 13,60+x1,51 14,55%£0,82 7,47£0,69  9,10+1.41 8,26+0,97 8,950,838
Lactation
1st week 41,3612,13 42,75%1,68 1336%x141 1420+0,89 17,84+1,19 19,15£1,08 11,08%1,45 11,75%0,78 1247+1,06 13,40+0,94
2nd week 4926+277 51,30%£1,52 18,54+217 19,60+1,39 23,52+176 24,65+0,87 14,58+1,58 1540+0,82 14,78+145 16,20+1,36
3rd week 51,84+295 58,40+3,03 23731229 2490%X120 2856+228 30,20+123 17,76x1,94 19,65£2,83 15,08*t1,64 16,90%+1,37
Adulthood
4th week 57,56+x340 61,50£291 2595+1,88 2720%£196 30,54*+1,84 3250+206 20,10+x1,53 21,90%£1,55 1847+1,22 19,45+143
6th week 62,6719.72  67,90£341 2941%£158 30,30%£0,97 36,30+2,74 3840+1,04 21,69t1,47 2290%1,37 20,00£1,03 21,30%134

10th week 69,82%6,69 73,8016,10 32,76+342 3540343 38,65+3,82 41,00£2,15 21,86£2,36 23,05+135 22,04+1,60 2505+1,93
12th week 78194625 81,85+576 34434344 36354334 41434285 4295+184 2606+2,80 27,70+2,08 23324186 26,00+2,47

P<0,05; Differences in all parameters and in all periods between in the MT and control groups.
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Four rats delivered forty six pups (15 M, 31 F) and

other two rats had twenty pups (11 M, 9 F)
pregnant rats in the MT and control groups,
respectively. There were no abnormalities or
pathologies in sucking/rooting reflex, motor
movements, color, anal and urethral openings, or
eye and ear opening in any of the pups in the MT
and control groups. Birth complications such as

spontaneous abortion were not observed in either

group.

Morphometric growth parameters pertaining to
total body, cranium, thorax and limbs of pups in
MT and control groups were measured from the
day of birth (day 0) until week 12, separate for the
newborn and lactation periods and adulthood.
Means and standard deviations of all parameters
with respect to weeks obtained from the MT and
control groups are presented in Tables 1,2,3.

Sex of pups could be determined at the fist
postnatal week by anogenital distance. All pubs
were lived with their mother during lactation. At
the end of the postnatal 4" week (end of the
lactation) male and female pubs were separated
different cage because of mating. Table 2 shows
the arithmetic means and standard deviations of all
parameters in both groups between weeks 6 and
12 with respect to males and females. There were

significant differences between the MT and
control groups in all parameters and in all periods,
with smaller measurements in the MT group
(p<0.05, Tables 1,2,3). Parameters measured
between weeks 6 and 12 were compared between
rats of same sex in MT and control groups (MT
male- control male comparisons, MT female-
There
significant differences in 7% of the parameters

control female comparisons). were
(ano-genital distance at week 6 and bi-orbital diameter at
weeks 10 and 12) between males whereas there were
significant differences in 95% of the parameters
(all parameters except ano-genital distance at weeks 10 and

12) between females (p<<0.05, Table 4).

Comparison of sexes within groups (males to
females) revealed, both in MT and control groups,
significant difference in ano-genital distance, with
males having larger ano-genital distance (p<<0.05,
Table 4). There were significant sex differences in
88% and 33% of the parameters measured in the
MT (all parameters except head circumference and face
length at week 6 and bi-orbital diameter at weeks 6, 10
and 12) and control groups, respectively, with
measurements in males being greater (p<<0.05,
Table 4).

newborn and lactation periods and adulthood,

All  parameters measured during

both in the MT and control groups, correlated
positively with age (p<<0.001)

Table 3: Arithmetic means (mm) and standard deviations of morphometric parameters pertaining to the
limbs of mint tea (MT) and control pubs measured between newborn, lactation and adulthood.

Limb parameters

Forearm length Leg length Bi-acetebular distance
Control
Group (N) MT (46) Control (20) MT (46) 20) MT (46) Control (20)
Newborn
First day 11,28+1,25 12,65+1,59 6,781+0,98 7,5510,94 16,69%+0,59 17,35%0,48
Lactation
1st week 16,08%1,36 17,00+1,07 11,04+1,34 11,95+1,09 17,76%1,64 18,50%+1,05
2nd week 23,3612,35 24.85+1,34 17,894+2,39 19,40+1,04  23,13+2.39 24,3511,34
3rd week 29,04+2,59 30,85+1,95 23,76+2,42 26,401211 30,19+3,48 32,25+2.86
Adulthood
4th week 33,47+£1,79 34,95+1,46 28,89+2,00 30,75+1,74  35,08%+2,73 39,60+3,33
6th week 39,06+2,96 41,50+1,93 35,06%1,66 36,151+2,05 45,45+2.79 49,5014,04
10th week 40,8613,23 44,3512,05 37,4712.76 40,50£1,19 49,10£06,77 55,35+6,53
12th week 44,71+£3,32 47,80£3,05 38,41+3,27 42,60+2,81 50,89+5,46 56,3514,35

P<0,05; Differences in all parameters and in all periods between in the MT and control groups.
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Table 4: Aritmetic means (mm) and standart deviations of morphometric parameters pertaining to the general, carnium and limbs of male and female pubs in the MT and
control groups measured at weeks 6, 10 and 12.

6th week 10th week 12th week

Groups MT Control MT Control MT Control

Genders (n) Male (15) Female (31) Male (15) Female (31) Male (15) Female (31) Male (15) Female (31) Male (15) Female (31) Male (15) Female (31)
Weight 100,23+18,28 72,00£11,84 93,27£17,05 90,11£6,31 169,301+36,22 90,16£9,19 152,72+38,92 143,33+11,58 198,06+46,68 125,48+22,48 203,27£34,51 177,55%£21,16
Head circumference 62,33£16,32¢ 62,8314,17¢ 67,90£4,22¢ 67,88%£2,31¢ 74,3319,23 67,64%3,52 73,27£8,00 74,44£2,74 85,20£5,19 74,80%3,10 84,09£6,70 79,11£2,71

Bi-parietal diamater 30,33%1,75 28,96%1,30 30,00£0,89 30,66£1,00 35,2614,28 31,54£2,07 35,00£4,19 35,88%2,36 38,0612,63 32,67£2,18 36,90£4,27 35,66£1,65

Skull length 38,80£1,93 35,09£2,22 38,90+1,04 37,77£0,66 41,93%3,80 37,06£2,68 41,18£2,82 40,77%0,97 44,00£2,80 40,19£1,62 43,27+2,10 42,55+1,50

Face length 22,13£1,50¢ 21,48%£1,43¢ 22,90%+1,37 22,88+1,45¢ 23,86%1,92 20,90£1,92 23,36%1,68 22,66%0,70 28,9311,94 24,64%1,97 28,181+2,44 27,11+1,45

Bi-orbital diamater 20,26£1,09 ¢ 19,87£0,99 ¢ 21,27+1,55¢ 21,33+1,11¢ 22,60%1,722¢ 21,77£1,49¢ 25,2741,95%¢ 24,77+1,98¢ 23,86%1,30%¢ 23,061£2,04¢ 26,54%2,622¢ 25,33+2,23¢
Thorax circumference 102,13+5,69 95,2248,81 104,18%7,54 103,88+4,16 119,60+9,11 103,965,04 123,54+13,98 127,88+11,36 135,13+12,46 114,2246,97 132,54+10,82 125,55+6,34
Thorax width 43,00+3,44 40,61+2,56 41,7242,49 45,66%3,90 47,80%4,75 38,35+2,21 46,09£3,04 44,331+1,50 46,2612,98 40,12£3,32 48,2712,76 44,33+1,00

Crown-rump length 121,006,860 108,83+6,93 109,09+31,68 122,77+7,54 143,86+14,99 119,32+7,42 140,36+6,91 131,003,064 150,40%8,00 134,67£7,99 148,90+9,22 141,11+7,81
Naso-anal length 136,33+9,34 120,87+7,96 135,4515,68 137,00+3,84 161,40%15,59 133,06+8,42 159,27+12,86 153,22+5,04 163,33+10,63 141,45+10,78 166,90+9,23 155,22+5,58
Forearm length 40,53+2,03 38,35%3,10 40,54%1,03 42,66%2,17 44,60£2,22 39,06£1,75 44,7242,61 43,88%1,05 47,3312,43 43,45£2,95 49,09%2,38 46,22%3,15

Leg length 35,606%1,75 34,77£1,56 35,09£0,30 37,44£2,55 40,60£1,45 35,96£1,79 40,45%1,36 40,55+1,01 41,46£2,97 36,93%2,25 43,902,606 41,00£2,17

Bi-acetabular distance 47,2012,54 44,61+2,53 51,81£3,54 46,66%2,59 56,73£5,62 45,41£3,30 55,18%5,75 55,55%7,73 55,33%4,41 48,74%4,58 58,00£5,05 54,33%2,17

Ano-genital distance 19,60£0,82+ 10,80£0,87 18,72+1,34» 11,66£0,70 21,40£2,32 11,09£1,19" 20,54%1,36 11,88+0,78" 24,00£0,92 12,64+3,00> 24,72%+1,55 13,8812,14"

2 P<0,05; Difference between rats of same gender (male-male) in MT and control groups (except ano-genital distance at week 6 and bi-orbital diamater at weeks 10 and 12).
b P<0,05; Difference between rats of same gender (female-female) in MT and control groups (except ano-genital distance at weeks 10 and 12)
¢ P<0,05; Difference between rats of different gender (male-female) in the MT and control groups(except head circumference and face length at week 6 and bi-orbital diamater at week 6-12).
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Discussion

Numerous research  reported  relationships
between nutrition during gestation and brain
development, intra-uterine death, premature birth
and birth weight (Atasu et al., 2000, Feron et al.,
2005). Various types of herbal teas are used during
gestation (Saleem et al., 2000, Westfall, 2004,
Guney et al., 2000). It has been argued that herbal
teas, food and drinks consumed during gestation
have effects on postnatal morphometric
development (Villar et al, 1986, Ernst, 2002;
Osgerby et al., 2002, Chen et al., 2004). However,
there are no studies in the literature that adressed
adverse effect of gestational consumption of mint

tea on postnatal morphometric growth.

Many factors affect maternal weight during
gestation. Maternal weight gain has a direct impact
on the development of offspring. In previous
study, maternal weight gain or loss during
gestation has been effects on prenatal and
postnatal development of offspring (Calmihael
and Abrams, 1997, Shapiro et al., 2000, Dipietro et
al., 2003, Sekiya et al., 2007). Weight gain during
gestation has been shown to have an effect on fetal
growth, birth weight as well as the length of
gestation. Low weight gain at the beginning of
gestation is closely related to preterm birth (Sekiya
et al., 2007). Incidence of preterm birth increases
when weekly weight gain during gestation is low (
<400 g) (Shapiro et al., 2000).

A literature search did not reveal any study on
gestational consumption of herbal teas, especially
M. spicata 1.. tea. However, Guney et al. (2000)
showed that M. spicata L. tea given to adult rats did
not affect weight but had toxic effects on
metabolism. We found that weight gained by
pregnant rats given M. spicata L. tea during
gestation was less than the control group (MT:
90.50 g; control: 97.75 g; Figure 1). Guney et al.
(2006) attributed the
histochemical changes they observed in adults rats

histopathological and
given mint tea to the toxic effects of M. spicata L.
tea. In our study decrease weight gain during
gestation observed in rats in the MT group may
also be attributed to the toxic effects of M. spicata
L. However, held
accountable for this finding (Joshi et al., 2003,
Torres and Nowson, 2007). We did not find any

difference in the length of gestation between MT

other factors may be
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and control groups. Gestation lasted 21 days in all
rats in either group. In our study we determined
that M. spicata L. tea consumption during gestation
does not have an effect on the length of gestation.

Studies showed that certain nutritional habits
caused prenatal growth retardation and these
effects continued in the postnatal period (Joshi et
al., 2003, Chen et al., 2004, York et al., 2004).
These studies reported postnatal macroscopic
findings of low birth weight, small stature,
structural malformations and growth retardation
among offspring (Galler et al., 1994, Joshi et al.,
2003, Chen et al., 2004, Osgetby et al., 2002, York
et al., 2004). It has also been emphasized that these
results also affect the postnatal development of the
offspring (York et al., 2004, Mahajan et al., 2004).
We that

movements, color, anal and urethral openings, eye

found sucking/rooting  reflex,
and ear openings were normal in all newborn pups
in the MT and control groups. As stated eatlier,
there are no studies on gestational use of herbal

teas, especially M. spicata L. tea.

However, experimental studies conducted for
maternal protein malnutrition especially in the
early stages of gestation showed fetal losses and
malformations (Galler et al, 1994). Further,
postnatal morphometric growth retardation has
been described in studies on nutrition during
gestation (Osgerby et al., 2002, York et al., 2004).

Postnatal growth parameters pertaining to body,
thorax, cranium and limbs of pups in MT and
control groups were measured in newborn and
lactation periods and adulthood between day 0 and
week 12 (Tables
parameters obtained in MT and control groups

1,2,3). Comparison of all

showed that growth parameters in the MT group
were significantly smaller than the control group
(p<0.05, Tables 1,2,3). One thing of note was that
the birth weight of pups in MT group on day 0 was
greater than the control group. But this difference
gradually decreased and was reversed in favor of
the control group on day 7 and the increase in
weight gained by pups in MT group was less than
that in the control group (p<0.05, Table 1).

Considering morphometric features of male rats
generally grater than females so pubs were
classified to sex when compairing. We investigated
in the

whether there were sex differences
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parameters obtained at weeks 6, 10 and 12

between MT and control groups. Parameters
obtained from rats of same sex were compared
between groups (male-male, female-female) and there
were significant differences in 7% of the
parameters measured in male pups from both MT
and control groups while significant differences
appeared in 95% of the parameters measured in
female pups from MT and control groups. All
parameters were greater in the control group
(p<0.05, Table 4). Comparison of parameters
between males and females in the same group
revealed that there were significant sex differences
in 88% of the parameters measured in the MT
group, with measurements of males being greater
than females. On the other hand, in the control
group 33% of the parameters were greater in males

(p<0.05, Table 4).

When we looked at the correlations between age
and all parameters measured at weeks 6, 10 and 12,
separate for each sex, we found high correlations
in males and females in the control group and
males in the MT group (r: 0.99 - 0.75). Parameters
in females of MT group correlated weakly or
moderately with age (r: 0.01-0.49). These results
led us to conclude that gestational M. spicata L.
consumption affects postnatal morphometric

development of female pups more than male pups.

Previous studies reported that M. spicata L. tea
given to adult male rats had adverse effects on
reproductive  system, induced degenerative
changes in germinal epithelium, and stopped
spermatogenesis (Akdogan et al., 2004). M. spicata
L., with known adverse effects especially on the
endocrine system, increases LH and FSH levels
while significantly decreasing plasma testosterone
level (Akdogan et al., 2004). Excessive amounts of
mint tea given to females induce toxic
(nephrotoxic) effects (Guney et al, 2000).
Maternal protein malnutrition during gestation has
been reported to delay sexual maturation in males
and reduce testosterone and LH concentrations in
early postnatal period. Delay in the testicular
descent and reductions in testicular weight, fertility
and sperm count in late postnatal period have also
been reported (Zambrano et al, 2005). The
present study reported that M. spicata L. tea
consumed during gestation had adverse impact on
morphological development of pups and this

impact was more pronounced on female pups.
These adverse effects of M. spicata L. tea
consumed by mothers during gestation on
postnatal pups is thought to be due to toxic effects
especially on the endocrine system, as the results
of a previous study on adult rats showed (Guney
et al., 2000).

In conclusion, there is a shortfall of studies on the
postnatal effects of herbal teas consumed during
gestation. In that sense, this is a pioneer study
exploring the prenatal and postnatal effects of M.
spicata 1. tea consumed during gestation on
morphometric growth. Based on the results of the
present study, we can say that M. spicata L. tea
consumed during gestation has adverse effects on
postnatal development, especially of females.
Number of animals in experiment groups stayed
because of rats became pregnant. Therefore,
further studies with more animals are required to
demonstrate the effects of gestational use of mint
teas on postnatal development and differential
effects on sexes. Also other herbal teas might have

adverse effects on postnatal development.
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