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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGIi

I- Mehmet Akif Ersoy Universitesi Saghik 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 Saglik Bilimleri Enstitiisii Dergisi saglik bilimleri, (veteriner, tip, dis
hekimligi, hemsirelik ve spor bilimleri) alanlarinda temel ve klinik hakemli bilim yazilarinin yayinlandigi hakem-
denetimli bir dergidir. Derginin dili Ingilizce’dir. Dergiye gonderilen yazilarin bagka herhangi bir dergide
yayinlanmamis, yayina kabul edilmemis ya da yayinlanmak iizere degerlendirme asamasinda olmamasi gerekir.
Bu kural bilimsel toplantilarda sunulan ve 6zeti yayinlanan bildiriler i¢in gecerli 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 gére diizenlenmelidir.

Gonderilen yazilar yaym 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 kurallarina uygun bi¢cimde yeniden géndermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danigsman denetimi siirecine alinir. Yazi, editor
ve yardimci editdrler ile yazinin baglik sayfasini gérmeyen en az iki danismana gonderilerek incelenir. Yazi, yayimn
kurulunun belirledigi ve bilimsel igerik ve yazim kurallari ac¢isindan degerlendirilir. Editor ve yardimcr editorler
gerek gordiigiinde makaleyi tigiincli bir danigmana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimci editorler ve yayin kuruluna aittir. Danigmanlar belirlenirken derginin uluslararasi yayin danigsma
kurulundan isimler segilebilecegi gibi yazinin konusuna gore ihtiya¢ duyuldugunda yurt icinden veya yurt disindan
bagimsiz danigmanlar da belirlenebilir. Daha sonra, danigman raporlari dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletisim kurularak yayin kurulunca son redaksiyon yapilir. Yazilarin kabuliine editdr karar verir.

Editor yayin kogullarina uymayan yazilari; diizeltmek lizere yazarina geri génderme, bi¢cimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarim geri ¢ekmek isteyen yazarlar bunu yazili olarak editore bildirmek
durumundadir. Editér goriilen lizum halinde bazi makaleler hakkinda yayin yiiriitme kurulunun goriisiine
bagvurur. Bu degerlendirme siireci dergiye gonderilen yazi tiirlerinden arastirma yazilarini, olgu sunumlarim ve
Ozgiin yazilar1 kapsar. Diger yazi tirlerindeki yazilar dogrudan yayin kurulunca degerlendirilir. Dergiye
gonderilen yazilar yaymlansin ya da yayinlanmasmn geri gonderilmez. Tim yazarlar bilimsel katki ve
sorumluluklarini ve ¢ikar ¢atismasi olmadigim bildiren toplu imza ile yayina katilmahdir. Arastirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gereg¢ firmalarinca yapildigi dip not olarak
bildirilmelidir. Dergide yayinlanan yazilar i¢in herhangi bir {icret ya da karsilik 6denmez.

Yayin kurulu yazar(lar)in dergiye gonderdikleri yazilar1 degerlendirme siireci tamamlanmadan baska bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. Insanlar ve hayvanlar iizerinde yapilan deneysel
arastirmalarin bildirildigi yazilarin gereg ve yontem boliimiinde, bu arastirmanin yapildig goniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylariin alindigini (informed consent) gdsterir bir ciimle
bulunmalidir. Yazar(lar), bu tiir arastirmalarda, 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 say1l1 Resmi gazetede yaymnlanan "lag Arastirmalart Hakkinda Yonetmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayt’nin bir
kopyasini gondermelidir. Metin i¢cinde standart kisaltmalar kullanilir, bunlar ilk gegtikleri yerde acik olarak yazilir.
Ilag adlar1 kullaniminda ilaglarin jenerik adlar1 Tiirkge okunuslariyla yazilir. Ol¢iim birimleri metrik sisteme uygun
olarak verilir; drnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar dlgiimleri
Uluslararasi 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 olmasi 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. Yazarlarin timiiniin ismi makale basliginin altindaki boliimde yer almalidir.



Yayin Ucretleri

Bu dergide yayin tamamen ticretsizdir. Yayin iicreti, bagvuru ticreti, makale isleme iicreti ve bir figiiriin,
rakamin veya tamamlayici verinin uzunluguna gére ek iicret ddenmesi gerekmez. Igerik dgeleri (Editorler,
Diizeltmeler, Ilaveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen iicretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Hayvanlar iizerinde yapilan
deneysel c¢alismalarda, ¢alisma protokoliiniin ¢aligmanin yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandigi belirtilmelidir. Yazarlar etik kurul onayimi makale ile birlikte gondermelidir. Eger
makalede daha 6nce yayimlanmuis alint1 yazi, tablo, resim vs. var ise yazarlar; yayim hakki sahibi ve yazarlarindan
yazil izin alarak bu durumu makalede belirtmek zorundadir. Makalenin degerlendirilmesi asamasinda yayin
kurulunun gerek gormesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onay:1 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 yazilimi ile
intihal i¢in kontrol edilir. Makalenin benzerlik orani %20'nin {izerinde ise, revize edilmesi ig¢in ilgili yazara geri
gonderilir. Eger makalenin yaymlanmasindan sonra intihal kanitlanirsa, bu makale derhal web sitesinden kaldirilir
ve ilgili yazarlara makalelerinin MAKU Sag. Bil. Enst. Derg.’de yayinlanmasinin uygun olmadig bildirilecektir.

I1- Dergiye Gonderilecek Yaz Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha dnce yayinlanmamis 6zgiin arastirma verilerinin degerlendirildigi net
anlam tastyan bilimsel calismalar1 kapsar. Arastirma makaleleri “Oz, Giris, Gereg ve Yontem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olusmalidir. Dergide yaymlanmak {izere gonderilen arastirma makaleleri kapak
sayfasi1 hari¢ en fazla 20 sayfa olmalidir. Arasgtirma makalelerinde kullanilacak tablo, ¢izim ve resim sayisi toplam
10°u gecmemelidir. Yazarlar gerek duyduklar: takdirde “Tartisma” boliimiinden sonra “Tesekkiir” boliimii agarak
gerekli aciklamalari yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editér/yayin kurulu tarafindan “gagrili derlemeler” bagligi
altinda olusturulan alninda katki saglama potansiyeli olan yazilari igerir. Kaynak¢a béliimii en fazla 30
kaynakcadan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10’u gegmemelidir.
Kapak sayfasi hari¢ en fazla 20 sayfa olarak hazirlanmalidir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” béliimleri bulunmalidir.

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

d) Kisa Arastirma Raporu: Dar kapsamli ele alinmis (sinirli sayida 6rnegin analiz edildigi caligmalar 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
sayis1 besi gegmemelidir.

e) Ozel Boliimler:

1. Editére mektuplar: Dergide yayinlanan yazilara iligkin degerlendirme ve elestirileri igeren yazilardir. Miimkiin
oldugunca elestirilen yazinin yazar(lar)inca verilen yanitlar ile birlikte yayinlanir. 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 gegemez.

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

4. Web siteleri tanifumi: Derginin yayin alaniyla ilgili konulardaki web sitelerini tanitict yazilardir; 1 sayfay:
gecemez.

5. Kitap/tez tamitimu: Derginin yaym alamiyla ilgili konularda yayinlanmus bulunan kitaplari/tezleri tanitan
yazilardir; 3 sayfay1 gegemez.

I11- Makalelerin Diizenlenmesi
Dergiye gonderilecek yazilar tiirlerine gore, baslik sayfasi, ingilizce ve Tiirkce dzetler, ana metin,
kaynaklar, tablo/sekil/resim boliimlerini igerir. Dergiye yayimnlanmas: igin gonderilen makalelerde asagidaki
bi¢imsel esaslara uyulmalidir: Yazi Microsoft Word programinda Times New Roman yazi stilinde 12 punto

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

Anatomik terimler Latincede yazildig1 gibi kullanilmalidir. Giinliik tip diline yerlesmis terimler ise
okunduklar1 gibi Tiirk¢e yazim kurallarina uygun olarak yazilmahdir. Ingilizce veya baska bir yabanci dildeki
sekli ile yazilan terimler tirnak iginde belirtilmelidir. Yazimnin baslik sayfasinda, yazinin Tiirkce ve Ingilizce bashig
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirk¢e ve Ingilizce kisa
baglik Onerisi bulunmali. Caligmalarin yapildigi klinik, anabilim dali/bilim dali, enstitii ve kurulusun adi
belirtilmelidir.

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

b) Ana Metin Béliimii:Yazinin ana metni Oz ve Anahtar Kelimeler, Giris, Gereg ve Yontem, Bulgular ve
Tartigma baslklari icinde diizenlenir. Ozler ve anahtar sozciikler: Tiirkge ve Ingilizce olmak iizere iki dilde yazilir
ve yazinin bagligini da igerir.

0Oz 200 kelimeyi gegmemeli, calismanin ana noktalar1 olan amacini, hayvan ve érnek popiilasyonunu,
metodunu ve Onemli sonuglarmi, caligmadan elde edilen c¢ikarimi klinik olarak uygulanabilirligini
icermelidir. Yayini1 okumadan okuyucular igin anlasilir olmalidir ve 6zet i¢inde kaynaklara atif yapilmamalidir.
Tiirkge ve Ingilizce 6zetler ayri sayfalarda yazilmali ve 6zetlerin sonunda her iki dilden en az 3, en gok 5 anahtar
sozciik yer almalidir. Anahtar kelimeler Index Medicus Medical Subject Headings (MeSH)'e uygun olmalidir.
Anahtar kelimeler icin www.nlm.nih.gov/mesh/MBrowser.html adresine bagvurulmalidir.

Girig boliimiinde yazinin dayandigi temel bilgilere ve gerekcelere kisaca deginildikten sonra, son
paragrafinda amag agik bir anlatimla yer alir. Gere¢ ve yontem bdliimii gerekirse arastirma/hasta/denek grubu,
araglar, uygulama ve istatistik degerlendirme gibi alt basliklara gore diizenlenebilir. Bu bolim calismaya
katilmayan birisinin de rahatlikla anlayabilecegi agiklikta yazilmalidir. Bulgular béliimii ¢alismanin sonuglarini
Ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartigma boliimiinde ¢aligmanin bulgular: ilgili
yurt i¢i ve yurt dis1 calismalarin sonuglart baglaminda tartigilir; genel bir gézden gegirmeyi degil, 6zgiin bulgularin
tartigtlmasini igerir. Yayin sisteme yiiklenirken ana metin boliimi ana dosya olarak yiiklenmelidir.

¢) Tesekkiir: Yazarlar ¢alismalarinda vermek istedikleri ek bilgiler ile katki saglayan destek¢i kurumlara ve/veya
sahislara tesekkiir yazilarin1 bu boliimde belirtebilirler.

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

Yayindaki biitiin kaynaklar kullanilmalidir. Makale ig¢inde referans kullanma sekline drnekler.

Metin i¢inde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢inde kaynagin yayin yili
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 yapilmas: durumunda kronolojik siralama yapilmalidir.

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

Ayni yazarin ayni yil yayinlari s6z konusu ise her biri “a” harfinden baslayarak kiigiik harflerle isaretlenmelidir.
Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...). Atif yapilirken agir1 kaynak kullanimindan kaginilmalidir.

Kaynaklar listesinin diizenlenmesi:
Mendeley programi kullanan vyazarlar asagida linki verilen dergi format stilini kullanarak calismalarini

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

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

i) Kaynak makale ise

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

yayimlandigi derginin acik adi, cilt, say1 ve sayfa numaralar1 belirtilmelidir.

Ornekler:

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

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

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

Yayimnlanmak tizere kabul edilen ve DOI numarasi bulunan, ancak heniiz basilmamis 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) soyadlar1 ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla kitabin yayin yili, adi,
yayinevi veya yayinlayan kurulus ve yaymlandigi yer belirtilmelidir. Kaynak, kitaptan bir boliim ise boliim
yazarlarinin isminden sonra sirasiyla kitabin yayin yili, boliimiin ad1, editdriin soy ismi ve adinin ilk harfi, béliimiin
alindig1 kitabin ad1, yayimevi 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 soyadi ve adinin ilk harfi koyu olarak yazilmali, kabul edildigi yil, tezin baslig1, tezin cinsi
(yiiksek lisans veya doktora), {iniversitesi ve enstitiisii belirtilmelidir.

Ornek:

Bacmoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarinin
spermatolojik dzelliklere etkisi. Doktora Tezi, Istanbul Universitesi Saglik Bilimleri Enstitiisii, Istanbul.

iv) Kaynak internette bulunan bir web sitesi ise

Yazarlarin soyadlar1 ve adimin ilk harfi (Yazar adi yoksa web sitesinin veya kaynagin adi) yazilir. Daha sonra
sirastyla 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 (Erisim
17.12.2005).

Thierry, F., 2006. Contagious equine  metritiss 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/cc3c2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarin soyadi ve adinin bas harfinden sonra sirasiyla toplantinin yili, bildirinin basligi, toplantinin adi, 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 sirasina gére numaralandirilmali, kisa bagliklarla ifade edilmeli ve metin iginde tablo
numarast verilerek (6rnegin Tablo 1) atifta bulunulmalidir. Tablo bagliklar1 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 ic¢inde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina gore numaralandirmali ve kisa basliklarla ifade edilmeli, metin i¢inde
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sekil numarasi verilerek (6rnegin Sekil 1) atifta bulunulmalidir. Sekil basliklar1 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 bagvurusu yalnizca online olarak http://dergipark.gov.tr/maeusabed adresi tizerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte gonderecegi tiim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale gonder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan once kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarina gore diizenlenmis bilimsel ¢aligmay: dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikkleme, kaynaklar, 6nizleme&gonder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme agamasi sirasinda yazar kiinyeleri, ¢aligmanin yapildig1 kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tamtic1 bilgiler icermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallari
kontrolii, Intihal kontrolii iThenticate ve Turnitin programi,) gegen bilimsel ¢aligmalarin hakem atamasi yapulir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallar1 ¢ercevesinde caligmanin 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 tizerinden en fazla 1 ay i¢inde sebeplerle birlikte yiiklemelidirler. Hakemin 6nerdigi diizeltme var ise tekrar
yazara gdnderilir. Istenilen diizeltmeler 1 ay icinde tamamlanip gonderilmedigi 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 arastirmalar1 halka {icretsiz sunmanin bilginin kiiresel paylasimini artiracagi ilkesini
benimseyerek, icerigine aninda agik erisim saglamaktadir.
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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 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 hames 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.

11- 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.

¢) 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.
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“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 DOl number but not yet published; DOI number must be
specified at the end of the article.

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

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:

Bacmoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarinin
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..

IV- 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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Assessing the Susceptibilty of Some Gut Bacteria to the Extract from Needles of Turkish Pine

Bazz Bagirsak Bakterilerinin Tiirk Cam Ignelerinden Flde Edilen Ekstrakta Duyarliliklarmm Degerlendirilpesi

Ahu DEMIRTAS

Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Physiology, Burdur, Turkey

Abstract: Plant extracts have the potential to be safe alternatives to antibiotics that disrupt the gut flora. The aim
of the present study was to assess the susceptibility of some gut bacteria to the extract from needles of Turkish pine
(Pinus brutia Ten.) using microdilution method in an anaerobic chamber. Turkish pine needle extract promoted the
growth of Bifidobacterium bifidum, Bifidobacterium infantis, and Lactobacillus acidophilus from gut commensals at 0.2-6.25
mg/mlL, 04-6.25 mg/ml, and 0.4-1.6 mg/mL dose ranges, respectively (P<0.05). However, the extract had a
potential inhibitoty activity on Béfidobacterium species starting from 12.5 mg/ml., on L. addsphilus starting from 6.25
mg/mL, and on L. case/ starting from 3.13 mg/mL concentrations (P<0.05). Minimal inhibitory concentration
(MIC) was 25 mg/mL for all commensal species (P<0.05). Turkish pine needle extract also showed a potential
inhibitoty activity against gut pathogens Escherichia coli and Clostridium perfringens from 0.4 mg/mL dose and against
Staphylococcus anrens and Fusobacterium nucleatum from 0.8 mg/mL dose (P<0.05). The MICs were 6.25, 12.5, 25, and
50 mg/mL for S. anreus, F. nucleatnm, E. coli, and C. perfringens, respectively (P<0.05). It was concluded that using the
Turkish pine needle extract in a dose range of 0.2-6.25 mg/mlL., whete it protected most of the commensal bactetia
and was toxic against some of the pathogens, might produce desirable impacts in the gut.

Keywords: Antibacterial, Gut bacteria, MIC, Plant extracts, Turkish pine needle.

Oz: Bitki ckstraktlari, bagirsak florasini bozan antibiyotiklere givenli alternatifler olma potansiyeline sahiptir. Bu
calismanin amact, anaerobik bir kabinde mikrodiliisyon yontemi kullanidarak bazi bagirsak bakterilerinin Ttirk ¢ami
(Pinus brutia Ten.) ignelerinden elde edilen ekstrakta duyatliligini degerlendirmektir. Tirk camu ignesi ekstrakts,
bagirsak yetlesik bakteriletinden Bifidobacterium bifidum, Bifidobacterium infantis ve Lactobacillus acidophilus'an biylimesini
strastyla 0,2-6,25 mg/ml, 0,4-6,25 mg/mL ve 0,4-1,6 mg/mL doz araliklarinda uyarmustir (P<0,05). Bununla
bitlikte, ekstrakt, Bifidobacterium titleti Uzetrine 12,5 mg/mlL, L. acidophilus Gzetine 6,25 mg/mL ve L. casei lizetine ise
3,13 mg/mL konsantrasyonlardan baglayarak potansiyel bir inhibitor aktivite gostermistir (P<0,05). Minimal
inhibitér konsantrasyonun (MIK), tiim yerlesik tiirler icin 25 mg/ml. oldugu gézlenmistir (P<0,05). Tiirk ¢amu
ignesi ekstrakti ayrica bagirsak patojenleti olan Escherichia coli ile Clostridium perfringens'e karst 0,4 mg/mL dozdan ve
Staphylococcus aunrens ile Fusobacterium nucleatun’a karst ise 0,8 mg/mL dozdan baglayarak potansiyel bir inhibitor
aktivite gostermistir (P<0,05). Staphylococeus anreus, F. nucleatum, E. coli ve C. perfringens icin MIK degetlerinin sirastyla
6,25, 12,5, 25 ve 50 mg/mL oldugu gézlenmigtir (P<0,05). Turk ¢cam ignesi ekstraktinin, yetlesik bakteriletin ¢ogunu
korudugu ve bazi patojenlere karst toksik oldugu 0,2-6,25 mg/mL doz aralizinda kullanilmasinin bagirsaklarda arzu
edilen etkiler olusturabilecegi sonucuna varilmustir.

Anahtar Kelimeler: Antibakteriyel, Bagirsak bakterileri, Bitki ekstraktlari, MIK, Turk cami ignesi.
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Introduction

The gut flora is a large and dynamic bacterial

community  that participates in  normal
physiological functions, but also protects against
pathogens by forming a defensive barrier and
competing for available substrates (Ahn et al.,
1998; Canny and McCormick, 2008). Balance

between commensal and pathogenic species has

great importance in terms of maintaining the gut
health. Conventional antibiotics can prevent the
growth of both commensal and pathogenic
species and decrease diversity of the gut flora
(Baumler and Sperandio, 2016). In recent years,
many studies have been focused on plant extracts
as natural alternatives for antibiotics.

1
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Turkish pine or Turkish red pine (Pinus brutia
Ten.) is the most common pine species in Turkey
which has ability to grow on a wide range of
Mediterranean- and Black Sea regions (Balaban
Ucar et al., 2013). The use of Turkish pine in the
forest products industry has been widely accepted
because of its suitability for the manufacture of
desirable products (Uner et al, 2011). In a
previous study, we observed that the extract from
barks of Turkish pine, which containing phenolic
compounds, had a potential to inhibit pathogenic
bacteria in the gut while protect commensal ones
(Demirtas, 2020). Furthermore, Pinus densiflora
(Japanese pine) leaf derived components, (1R)-
(+)-a-pinene and limonene, strongly inhibited the
growth of Staphylococcus anrens, Escherichia coli, and
Clostridium perfringens without adverse effects on
the growth of five commensal bacteria
(Bifidobacterinm  bifidum, B. longum, B. adolescentis,
Lactobacillus acidophilus, and L. caseiy (Hwang and
Lee, 2002). The needle of Turkish pine also
contains several flavonoids (Kaundun et al., 1997)
and essential oil components (Yener et al., 2014)
with antioxidant and antibacterial capacity.
However, the effects of extract from Turkish
pine needle on gut bacteria have not been
evaluated previously. Therefore, the aim of the
present study was to assess the susceptibility of
some gut bactetia to the extract from needles of
Turkish pine.

Materials and Methods

Turkish pine needle extract

Turkish pine needle extract was provided by Kale
Naturel Herbal Products Company, Ltd.,
Balikesir, Turkey.

Preparation of bacteria

Commensal bacterial species used in antibacterial
tests were Bifidobacterium  bifidum ATCC 29521,
Bifidobacterium longum subsp. infantis ATCC 15697,
Lactobacillus — acidophilus ~ ATCC 4356, and
Lactobacillus casei ATCC 393. Pathogenic bacterial
species were Staphylococcns aurens subsp. anreus
ATCC 12600, Escherichia coli ATCC 11775,
Clostridium  perfringens ~ ATCC 13124, and
Fusobacterium  nucleatum subsp.  nucleatnm ATCC
25586. The growth medium was Mann Rogosa

Sharpe (MRS) broth for B. infantis, L. acidophilus,
and L. casez; MRS broth with 0.05% cysteine
(MRS-C) for B. bifidunr, tryptic soy broth (TSB)
for 8. aurens; Luria—Bertani (LB) medium for E.
coli and; liquid form of medium 2 (Hobson, 1969)
tor C. perfringens and F. nucleatum. Medium 2 was
prepared under CO: as described by Hobson
(1969) with only slight modification. Trypticase
peptone was used instead of casitone in medium
2 (Table 1). All strains were grown for 24 h at
37°C under an atmosphere of 80% N2, 10% COy,
and 10% H: in an anaerobic chamber (Don
Whitley, Whitley DG250, West Yorkshire, UK).

Table 1. Composition of medium 2 (for 100 mL)

Component

Trypticase peptone (BD 211921 1.0g
Bacto™)

Yeast extract (Sigma Y1625) 025¢g
Mineral solution 1 15 mL
Mineral solution 2 15 mL
Clarified rumen fluid 20 mL
Resazurin (Sigma R7017) 0.0001 g
Sodium lactate (70% w/v) 10g
Glucose 02¢g
Maltose 02¢g
Cellobiose (Sigma 22150) 02¢g
Cysteine HCI (Sigma C7880) 0.05¢
NaHCO:s (Sigma S5761) 0.4¢g
Deionized water to 100 mL

Mineral solution 1 — 3 g/L K;HPO, (Sigma P3786);
Mineral solution 2 — 3 g/ KH,POj4 (Sigma P9791), 6
g/L (NH4)28O4 (Sigma A4915), 6 g/L NaCl (Sigma
§7653), 0.6 g/L MgSO4e7H,O (Sigma 230391), and
0.6 g/L CaCl, (Sigma C1016). Clarified rumen fluid —
ruminal fluid brought from the slaughterhouse was
mixed and filtered through three layers of cheesecloth
to partition into liquid and solid (digesta) fractions.
The liquid fraction was centrifuged at 15000 rpm, and
the clear supernatant was used as a component of the
anaerobic medium.

Antibacterial screening

The effect of Turkish pine needle extract on the
growth of gut bacteria was tested by a broth
dilution method in the anaerobic chamber (CLSI,
2016). A stock solution was prepared by
dissolving pine needle extract in 50% ethanol.
Ten serial dilutions of the extract starting at a
concentration of 50 mg/ml were prepared from
the stock solution in the bacterial strain specific
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growth media. Two hundred microliters of each
dilution were added to wells of a 96-well plate.
Next, 20 pL of the test bacteria suspension was
inoculated into each well. Each bacterium was
tested in triplicate wells. Plates were incubated for
24 h at 37°C in the anaerobic chamber. Bacterial
growth was detected with a microplate reader at
600 nm (Epoch, BioTek, USA). The minimal
inhibitory concentration (MIC) is defined as the
lowest concentration of added extract at which
no significant bacterial cell growth was observed.
A significantly lower ODgoo value compared to
control dose (0 mg/ml) was accepted as
potential inhibitory activity (Ko et al., 2018) while
significantly higher
stimulatory effect (Das et al., 2015).

value was accepted as

Statistical analyses

Statistical analysis was carried out by the use of
one-way ANOVA followed by Dunnett’s test.
Each well of a 96-well plate was an experimental
A probability value at P<0.05 was
considered statistically significant.

unit.

Results

Effects of Turkish pine needle extract on gut
bacteria are showed in Figure 1 and Figure 2.
Turkish pine needle extract promoted the growth
of B. bifidum, B. infantis, and L. acidophilus from gut
0.2-6.25 mg/mlL, 0.4-6.25
mg/ml, and 0.4-1.6 mg/ml dose ranges,
respectively (P<0.05). That effect was more

commensals at

obvious for B. infantis. However, the extract had a
potential inhibitory activity on  Bifidobacterinm
species starting from 12.5 mg/ml, on L.
acidophilus statting from 6.25 mg/mlL, and on L.
casei starting from 3.13 mg/ml concentrations
(P<0.05). The MIC was 25 mg/ml. for all
commensal species (P<0.05) (Table 2). Turkish
pine needle extract also showed a potential
inhibitory activity against gut pathogens E. co/i
and C. perfringens from 0.4 mg/ml dose and
against S. anrens and F. nucleatum from 0.8 mg/ml.
dose (P<0.05). The MICs were 6.25, 12.5, 25, and
50 mg/mlL for S. aurens, F. nucleatum, E. coli, and
C. perfringens, respectively (P<0.05) (Table 2).
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Figure 1. Effects of Turkish pine needle extract against commensal bacteria from the gut. The results
represent the mean * standard error. *P<0.05, extract treated culture vs B. bifidum control; #P<0.05,
extract treated culture vs B. infantis control; *P<0.05, extract treated culture vs L. acidophilus control; and
0P<0.05, extract treated culture vs L. casei control. Control level was 0 mg/mL of the extract.
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Figure 2. Effects of Turkish pine needle extract against pathogenic bacteria from the gut. The results
represent the mean * standard error. *P<0.05, extract treated culture vs S. aureus control; #P<0.05, extract
treated culture vs E. ¢/ control; +P<0.05, extract treated culture vs C. perfringens control; and ©P<0.05,
extract treated culture vs F. nucleatum control. Control level was 0 mg/mlL of the extract.

Table 2. Minimum inhibitory concentration
(MIC) values of Turkish pine needle extract on
gut bacteria.

Bacteria MIC values
Commensals (mg/mL)
B. bifidum 25

B. infantis 25

L. acidophilus 25

L. caser 25
Pathogens

S. aurens 6.25
E. wli 25

C. perfringens 50

F. nucleatum 12.5
Discussion

The presence of a diverse and balanced bacterial
community in the gut is of great importance for
host physiology. Disruption of commensal flora
in the gut is one of the major complications
encountered in the treatment of infections with
antibiotics (Bidumler and Sperandio, 2010).
Accordingly, to determine the safe dose range of
therapeutic agents that protects commensal

bacteria while suppressing pathogens has great
importance in terms of gut health. Turkish pine
needle extract at low concentrations stimulated
the growth of B. bifidum, B. infantis, and L.
acidophilus from commensals, more prominently
for B. bifidum. However, this stimulatory effect
turned into a potential inhibitory effect on
Bifidobacterium species starting from 12.5 mg/mL
and on L. acidophilus starting from 6.25 mg/mL
concentrations. The extract completely inhibited
all commensal species at 25 mg/mL. Although
there is no literature on the effects of Turkish
pine needle extract on commensal gut bacteria, it
was reported that low doses of several plant
metabolites could stimulate bacterial growth in
the gastrointestinal tract while high doses induced
inhibition (Patra et al., 2012; Demirtas et al.,
2019; Goker and Demirtas, 2020). Aldehydes,
one of the plant secondary metabolites from the
green leaf volatiles family, moderately promote
the growth of L. acidophilus and B. bifidum at lower
concentrations while had inhibitory effects at
higher concentrations in a previous study (Goker
and Demirtas, 2020). Trans-2-decenal, also an
aldehyde from green leaf volatiles, stimulated the
growth of Fibrobacter succinogenes, which is a
fibrolytic bacterium from the rumen, at low doses
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(Demirtas et al, 2019). Similarly, saponins,
another group of phytochemicals, encouraged 7
vitro bacterial growth and feed utilization in the

rumen at low doses while they exhibited
inhibition at high doses (Patra et al., 2012).

Escherichia  coli and S.  aurews are common
foodborne pathogens that can cause severe
gastro-intestinal illness (Drskov and Orskov,
1992; Rajkovic, 2014). The MIC value of Turkish
pine needle extract for E. /i was 25 mg/mL in
the present study. There is no literature on the
effects of Turkish pine needle extract on
pathogenic gut bacteria. However, Hmamouch et
al. (2001) reported that the MIC value of the
essential oil extracted from the needles of P.
brutia grown in Morocco was higher than 10
mg/mlL for E. cwli (ATCC 25922). This result is
consistent with the result of this study. On the
other hand, it was observed that S. aureus was the
most sensitive bacterium to Turkish pine needle
extract in the present study. The extract exhibited
inhibitory activity against S. aurens at 6.25 mg/mlL
dose. Extract from pine needles of Cedrus deodara
(Himalayan cedar), with the main antibacterial
component of shikimic acid, inhibited the growth
of S. aureus (ATCC 25923) at 0.78 mg/ml. (Zeng
et al, 2012). The difference in MIC values is
probably due to the difference in bacterial strains
and also due to active ingredients in needles of
the pine trees from the different origins. The
dominant flavonoids found in the needles of P.
brutia were reported as quercetin  (41%),
kaempferol (29%), and isorhamnetin (%23)
(Kaundun et al.,, 1997) while the main essential oil
component was reported as B-pinene (Yener et
al., 2014). In this study, one or more of these
active ingredients, that were likely to be contained
in the extract, might be responsible for the
antibacterial effects.

Fusobacterinm  nucleatum, which is  obviously
associated with colorectal cancer (Shang and Liu,
2018), was more sensitive to Turkish pine needle
extract than C. perfiingens in the present study.
Extract from the barks of P. brutia also had an
inhibitory potential on this bacterium from 150
pug/ml  concentration in a previous study
(Demirtas, 2020). On the other hand, C.

perfringens, which is  generally linked to
gastrointestinal symptoms such as vomiting and
diarrhea (Keeratirathawat et al., 2013), was the
most resistant species to the used extract in this
study. Turkish pine needle extract inhibited the
growth of this bactetium at 50 mg/mlL.
Keeratirathawat et al. (2013) also reported that
oils from the needles of four different Pinus
species (Pinus radiata, P. pinaster, P. sylvestris, and P.
nigra) did not exhibit any antibacterial activity

against C. perfringens.

It was concluded that using the Turkish pine
needle extract in a dose range of 0.2-6.25
mg/ml, where it protected most of the
commensal bacteria and was toxic against some
of the pathogens, might produce desirable
impacts in the gut. Further iz wvitro and in vivo
studies required to clarify its beneficial effects on
the gut health.
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Evaluation of Antibacterial Activities of Stryax Liquidus on Staphylococcus aureus on Stainless
Steel Surface

S1dla Yagmm Paslanmaz Celik Yiizeyde Staphylococcus aurens Ugerine Antibakteriyel Aktivitesinin Degerlendirilmesi

Erhan KEYVAN™.2' Merve Menendi SAVAS!

Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Food Hygiene and
Technology, Burdur, Turkey

Abstract: Sigla tree (Liguidambar orientalis Miller) is an endemic species in Turkey. Styrax liquidus obtained from Sigla
tree and it has antiparasitic and antibacterial properties. Staphylococcus aunrens is an important agent of mastitis. This
pathogen can be found in milk and on the milk collection tank surfaces and it can produce some types of toxins.
Staphylococcal enterotoxins may cause food poisoning. In this study; it was aimed to investigate the effects of the
styrax liquidus solution on the bacterial culture applied to the stainless-steel surface, on different periods,
experimentally. As a result of the study, it was determined that styrax liquidus was effective on §. aureus on the surface
of the bulk tank milk at 5%, 10%, 15% and 20% concentrations. It was determined that styrax liquidus was reduced
population of S. anreus level of 7.94 log cfu/ml. Styrax liquidus could be used as a natural antimicrobial agent in
industrial surface cleaning. This is the first study to determine the disinfection properties of styrax liquidus.

Keywords: Styrax liquidus, Sigla tree, Staphylococcus anrens, Milk.

Oz: Sigla agaci (Liquidambar orientalis Miller) Ttrkiye’de endemik bir agac tiriidiir. Bu agacin 6ziinden elde edilen sigla
yaginin antiparaziter ve antibakteriyel 6zellikleri bulunmaktadir. Szaphylococcus anrens Snemli bir mastitis etkenidir. St
ve st toplama tank ylizeylerinde bulunmast ve salgiladigi toksinler gida zehirlenmeleri olusturabilir. Bu calismada;
deneysel olarak paslanmaz celik ytizeye uygulanan bakteri kiiltiirti Gizerine farkls siirelerde uygulanan sigla yagi icerikli
solisyonun etkilerinin arastirlmast amaclanmustir. Calisma sonucunda sigla yaginin %5, %10, %15 ve %20
konsantrasyonlarda stit toplama tanki yizeyinde tim konsantrasyonlarda S. awreus tGzerinde etkili oldugu tespit
edilmistir. Sigla yaginin S. aurens varligt izerinde 7,94 log cfu/ml inaktivasyon gerceklestirdigi belitlenmistir. Sigla yagt
endstriyel anlamda yiizey temizliginde dogal bir antimikrobiyal ajan olarak kullanilabilir. Bu calisma sigla yaginin
dezenfeksiyon 6zelliklerinin beliflenmesi bakimindan ilk ¢aligma 6zelligindedir.

Anahtar Kelimeler: Sigla Agaci, Sigla Yagy, Staphylococcus anrens, Sit.
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. 2017). Surface properties also play an important
Introduction ,) prop i p Y p ]
role in the occurrence of microbial contamination.

Milk is one of the most important food in human Stainless steel is a preferred material for the food

nutrition (Haug et al., 2007). Especially for
children in their growing age, it is necessaty to
have sufficient milk in their diets for adequate and
balanced nutriton (Kandpal et al, 2012).
Microbial contamination of milk is a concern for
the food industry (Keyvan et al., 2018; Turkoglu
and Keyvan, 2019; Keyvan et al., 2020). Especially
some microorganisms that are capable of forming
biofilms can maintain their vitality on these

surfaces and cause contamination (Engel et al,

industry due to its physicochemical properties, low
cost, resistance to corrosion, processing advantage
and mechanical durability. In addition to these
good properties, stainless steel surfaces also have
a high free surface energy that causes free bacterial
binding and hydrophilic properties in favor of
biofilm formation (Chmielewski and Frank, 2003;
Van Houdt et al., 2010).
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Staphylococens aurens is a gram-positive bacterium
and it can produce some types of toxin.
Foodborne intoxications may occure due to
consumption of contaminated food with these
toxins (Le Loir et al., 2003). Meat products, poultry
and egg products, milk and dairy products are food
sources responsible for staphylococcal food
poisoning (Normanno et al., 2005). In addition, S.
anrens has the ability to adhere to equipment
surfaces such as stainless steel in food processing
units and to generate biofilms (Hamadi et al., 2005;
Marques et al, 2007; Oulahal et al, 2008).
Equipment-related contamination may occure in
milk and dairy products through the biofilm
created in milk processing equipment. Food
poisoning may occur as a result of these
contaminations (Hamadi et al., 2014). Anatolia
Sigla Tree (Liquidambar orientalis Miller) is an

endemic species in Turkey.  Styrax liquidus

properties of extracts obtained from Anatolian
Sigla tree leaves were determined (Arslan and
Sahin, 2016). This study is aimed to determine the
antibacterial activities of styrax liquidus on S.
anreus at different application time.

Materials and Methods
Material

Styrax  liquidus was purchased from local
producers. Styrax liquidus dissolved in absolute
ethanol (Sigma, 1.02428) to prepare stock solution
concentration of at 5%, 10%, 15% and 20%.

Bacterial Strain

American Type Culture Collection (ATCC)
standard S. aureus (ATCC 25923) was used for the
assessment of antibacterial activities of styrax

liquidus.

contains alcohol, ether, acid, phenolic and volatile fquidus

compounds. Antimicrobial and antioxidant

Table 1: Experimental groups used in this study.
Experimental  Solution (%)  Application Application Application Application
groups time (min) time (min) time (min)  time (min)
Control - 5 10 20 60
Group 1 5 5 10 20 60
Group 11 10 5 10 20 60
Group 111 15 5 10 20 60
Group IV 20 5 10 20 60

Decontamination of Bulk Milk Tank Surface

The surface to be used to determine the effect of
styrax liquidus on S. aureus on the surface of the
milk collection tank was produced from the milk
collection tank material. For this purpose, the
stainless steel surface (AISI type 304 standard
stainless steel) was divided into 20x20 cm? pieces
and five different regions were marked with a
template. ~ Before  experimental  bacterial
contamination, the sterile steel plate surfaces were
sterilized at 121 degrees for 15 minutes and
covered with aluminum foil. The suspension level
of S. aurens was adjusted 0.5 McFarland, it was
applied as 1 ml a spray to the previously sterilized

surface. It was waited for 30 minutes to ensure the

bacterial attachment. Experimental groups were
designed as group I, II, IIT and IV (concentration
of at 5%, 10%, 15% and 20%) and control at 5
min, 10 min, 20 min and 60 min. In order to
determine the effect of styrax liquidus applied to
surfaces contaminated with S. awreus at different
concentrations and durations (Table 1), samples
were taken from the surfaces with sterile swabs
and then placed in tubes containing peptone water
(Oxoid, CM0009). Samples prepared in 6 different
dilutions were inoculated on Baird Parker agar
(Oxoid, CM1127) and incubated at 37 °C for 24-
48 hours to determine the growth rates (ISO,
2003). Colonies that grew after incubation were
counted and the effect of the styrax liquidus-
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containing solution on §. aurens was determined.
Experimental study applied in duplicate.

Results

In the current study, 0.5 McFarland . aureus was
detected as an average level of 7.94 log cfu/ml. In
addition, the antimicrobial effect of ethanol used
to dissolve styrax liquidus was investigated. It was
determined in all experimental groups that ethanol
used in dissolving styrax liquidus did not have any
antimicrobial effect by ethanol effect group test.
In this study, the styrax liquidus has inactivated at
a concentration of 5%, 10%, 15% and 20% on S.
aurens on stainless steel surfaces. Antibacterial
activities of styrax liquidus on . awreus were
determined as 5% concentration in at least 5 min.

Discussion

Foodborne pathogens cause significant illness and
death in humans (Painter et al., 2013). Milk is a
suitable environment for the growth of most
pathogens (Ding et al., 2016) Factors such as the
health of dairy animals, udder diseases, udder
hygiene,  post-pasteurization  contamination,
milking conditions and cleaning and disinfection
of tools and equipment are effective in the
occurrence of milk-borne pathogens (Oliver et al.,
2005; Dhanashekar et al., 2012). Various type of
microorganisms can survive on stainless steel
surfaces. It may pose significant public health
hazards. It has been reported that S. awreus
survived for 4 days after contamination of stainless
steel surfaces (Kusumaningrum et al., 2003). This
pathogen may contaminate milk as a result of its
adherence to stainless steel surfaces and by its
presence on the surfaces.

In recent years, the resistance created by bactetria
against antibiotics is a worldwide concern (Gootz,
2010; Nathan and Cars, 2014). There are studies
reporting that natural antimicrobial agents can be
used as an antibiotic alternative (Keyvan and
Tutun, 2019). It has been reported that many
natural antimicrobial agents are effective on
pathogens (Cabarkapa et al., 2019; Porter et al.,
2020). In this study, it was aimed to determine the
antimicrobial effect of styrax liquidus obtained by
using Sigla tree (Liguidambar orientalis) which is an

endemic tree species on stainless steel surfaces. It
is reported that Anatolian styrax liquidus can also
be used as an antimicrobial in the leather industry
(Bayramoglu, 2010). Similarly, Okmen et al. (2014)
determined the antioxidant and antimicrobial
effects of extracts obtained from leaves of
Anatolian Sigla tree. It can also be used as
ointment for skin diseases and for healing wounds
with its antibacterial and scatrizant effect
(Ayding6z and Bulut,2014).

In this study, the effect of styrax liquidus in
different time parameters was investigated in the
experimental group. In a study on the
antimicrobial effects of styrax liquidus; it is
emphasized that the activity occurring at 10%
concentration is more effective than other
concentrations (0.1%, 0.2% and 0.4%) (Sagdi¢ et
al., 2005). In the current study, similar results were
found in all time parameters. As a result of
examining the effect of styrax liquidus
concentrations; antimicrobial effect has been
detected at all concentrations. In conclusion, it
was determined that the solution prepared within
the scope of this study was an effective
antimicrobial agent due to the adsorption property
of S. aurens on the surface. Studies on the effect of
styrax liquidus at lower concentrations should be
planned. However, due to the risk of leaving
residues on surfaces, studies should be planned for
solutions prepared with different solvents.
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Nurses’ Knowledge Level about High-Alert Medications

Hemsgirelerin Yiiksek Riskli Laglar Hakkindaki Bigi Diizeyleri
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Abstract: This study was conducted to investigate nurses' knowledge of high-alert medications. Nurses' Knowledge
of High-Alert Medications Questionnaire was used to evaluate nurses' knowledge level in a university hospital's clinics
where high-alert medications were frequently administered. The questionnaite items, which have two subscales, "drug
administration" and "drug regulation", were rated on a 3-point Likert type scale. The study population comprised 187
nurses, and the study sample included 77 nurses as the response rate was 57%. The correct response rate was 61%
for the "Drug administration" subscale and 62.1% for the "Drug regulation" subscale. The item with the lowest correct
response rate (7.8%) in the "Drug administration" subscale was "Chemotherapeutic drugs' doses should be calculated
according to body surface atea in adults and according to body weight in children". The item with the lowest cortect
response rate (10.4%) in the "Drug regulation" subscale was "For pediatric dosage calculations, teaspoon units should
be used". The present study results supported the assumption that nurses' knowledge of high-alert medications is
inadequate.

Keywords: High-Alert Medications, Medication Error, Nursing

Oz: Bu calisma, hemsirelerin yitksek riskli ilaclar hakkindaki bilgilerini arastirmak icin yapilmistir. Degerlendirmede
Hemsirelerin Yiiksek Riskli Tlac Bilgisi anketi bir tiniversite hastanesinin yiiksek riskli ilaclarin siklikla uygulandigt
kliniklerinde kullanilmistir. Olgegin “ilag yonetimi” ve “ilag diizenleme” olmak iizere iki alt Slgeginin maddeleri 3'ia
Likert tipi bir 6lcekle derecelendirilmistir. Calisma poptlasyonu 187 hemsireden olusmaktadir ve yanit orant % 57
oldugu i¢in 77 hemsire arastirma 6rneklemini olusturmustur. Dogru yanit orant “ilac yonetimi” alt élcegi icin % 61 ve
“ilag diizenlemesi” alt 6lcegi icin % 62.1'dir. Ilag uygulama alt élceginde “Kemoterapétik ilaclarin dozlart yetigkinlerde
viicut yiizey alanina ve ¢ocuklarda viicut agirligina gore hesaplanmalidir” ifadesi en disitk dogru yanit oranina (%7,8)
sahip maddedir. Tla¢ diizenlemesi alt élceginde “Pediatrik doz hesaplamalart icin cay kasigi birimleri kullantlmalidir”
ifadesi en dustik dogru yanit oranina (%10,4) sahip madde olmustur. Bu ¢alismanin sonuglari, hemsirelerin yiiksek
riskli ilaglar hakkindaki bilgilerinin yetersiz oldugu varsayiminit desteklemektedir.
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Introduction

Although one of the National Patient Safety Goals
safety,

ensuring drug safety remains a severe problem

is improving high-alert medications'
among health professionals (Tang et al., 2007; Lu
et al,, 2013). One of the main reasons for nurses'
medication errors is a lack of relevant knowledge
(Lu et al.,, 2013). Medication errors, mostly, may
not lead to severe harm, but misadministration of
high-alert medications can lead to the patient's

12

death (Hsaio et al., 2010; Institute for Safe
Medication Practices ISMP), 2015).

Institute for Safe Medication Practices (ISMP)
identified that the first five high alert medications
are "insulin, opiates and narcotics, injectable
concentrated potassium chloride, intravenous (IV)
anticoagulants, and chloride solutions above
0.9%" (Belknap, 2001, pp. 339; ISMP, 2017).
Based on this medication classification, studies
(Franke et al., 2009; Otero et al., 2014) have been
conducted to make these high-alert medication
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groups specific for patient groups. These drugs are
harmful, they
administered appropriately. Therefore, high-alert
should be

supervision, and there are essential points to be

potentially even when are

medications administered under
taken into consideration during implementation
(Lu et al., 2013).

One of the most critical issues that can cause harm
to the the
administration of high-alert medications is the
method of drug administration (Hicks et al., 2004).
Studies have shown that the factor leading to
high-alert

patient  during intravenous

errors during medications
administration is administering the drug at the
wrong rate. Hicks et al. (2004) showed that 6.2%
of the

misadministration techniques. The cause of 97%

medication errors were due to
of the 265 IV medication errors was administering
drugs faster than the recommended rate. Hsaio et
al. (2010) pointed out that the administration of
concentrated electrolytes or epinephrine at a high
rate could cause harm to the patient. They
reported that nurses' knowledge levels in this

regard should be assessed.

Besides  the the

administration technique includes other factors,

administration  rate, drug
such as route, timing, and administration dose. In
their medication error analysis, Hicks et al. (2004)
reported that 1.9% of the errors were due to
incorrect dosing and 2.6% were due to the
administration's  incorrect  route.  Nurses'
inadequate skills to calculate drug doses increase
the incidence of errors occurring during the
preparation of infusions by 15-49% (Parshuram et

al., 2008).

In addition, the storage of high-alert medications
in easily accessible areas, keeping look-alike and
sound-alike medications together, lack of warning
labels on medicines, and the use of illegible
handwriting and inappropriate abbreviations cause
many avoidable errors (Hsaio et al., 2010; Lu et al.,
2013). The precautions to be taken differ
depending on the group the high-alert medication
belongs to (Lo, et al., 2013). These precautions
include the regulation and storage of high-alert
medications (Lu et al., 2013). For example, the
storage of insulin and heparin vials in the same
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place may lead to confusion. Neuromuscular
blocking agents and concentrated electrolytes
should not be stored together with other routine
stocks in easily accessible areas (Paparella, 2004;
Loria, 2012). Narcotics should be stored in
double-locked cabinets by two separate staff
(Cohen et al., 2007). Not to confuse look-alike and
sound-alike medications, verbal orders should not
be accepted; they should be stored at different
cabinets, different product labels should be used
for different products, reminders or alarms should
be used. Independent double-check and bar-code
systems should be used, and possible errors should
be reported (Tuohy and Paparella, 2005; Cohen et
al., 2007).

Although many nurses frequently use high-alert
drugs in the care, studies show that nurses do not
have sufficient knowledge about high-alert drug
administrations (Tang et al., 2007; Hsaio et al.,
2010; Sahmsuddin and Safie, 2012; Lu et al., 2013).
Only one study (Kucukakca and Ozer, 2016) has
been conducted to assess nurses' knowledge of
high-alert medications in our country. Therefore,
this study aims to determine the knowledge level
on high-alert medications of the nurses who work
in a university hospital's intensive care units and
emergency services.

Materials and Methods

This descriptive study was conducted between
February 2016 and January 2017 in a university
hospital. The nurses were recruited from a
university hospital's intensive care units of
neurology, internal medicine, neurosurgery,
general surgery, anaesthesia and reanimation
clinics and emergency services (N=187). The
study comprised nurses working only in these
units as high-alert medications are mostly used in
the hospital's internal medicine clinic, surgical
clinic, and emergency departments. Nurses with
less than six months of experience were excluded
from the study. One hundred thirty-six eligible
nurses were enrolled in the study. Thirty of them
refused to participate in the study, and 29 nurses
were on leave. When those were excluded, the
study was completed with 77 nurses. The response

rate of the study was 57% of the sample.
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Data were collected using the sociodemographic
characteristic form, including age, gender, years of
expetience in nursing and clinic and Nurses'
Knowledge  of  High-Alert = Medications
Questionnaire by closed envelope method. Hsaio
etal. (2010) developed this questionnaire consisted
of 20 questions divided into two parts: In part A,
there are ten questions examining drug
administration such as drug delivery routes and
dosage. In part B, there are questions on how high-
alert medications should be stored, regulated and
prescribed. The items in both sections are rated as

"true", "false", and "I do not know".

The questionnaire was translated into Turkish
after author permission was received from Hsaio
et al. (2010) by four nursing instructors and one
The

reviewed all translated versions to develop the tool

English language specialist. researchers
in Turkish. Then, the English language specialist
translated the initial version of the questionnaire
back into English. The questionnaire statements
were drawn between the original English text
statements and translated text from Turkish into
English, and revisions that considered necessary
were made. The questionnaire's clarity and
relevance to the topic were evaluated by five
academics and five nurses who were experts in
their fields. Each expert rated the form's content
using a 3-point Likert scale (3: appropriate, 2: 1
have no idea, 1: inappropriate).

At the end of the assessment, three items whose
content validity index value was lower than 0.62
the the

questionnaire included 17 items. The items

were removed from scale, and
removed from the questionnaire were items 5, 9,
and 10 in Part B. Reliability analysis was conducted
the
consistency. Cronbach's alpha was 0.63 for part A

and 0.74 for part B.

to determine questionnaire's  internal

14

The data were analyzed with SPSS 22.0 (Statistical
Package for the Social Sciences Version 22.0).
Statistical advice was obtained from a statistician
to analyze the data. The sample was analyzed using
the descriptive statistics used to describe the
sample  characteristics. ~ Frequencies  and
percentages were used to describe the correct

answer rates.

Study approvals were obtained from the Scientific
Research and Publication Ethics Committee of the
University  (27344949-605.01-25785) and the
hospital (69631334-044-23454), where the study
was to be conducted. The participating nurses
were informed about the aim of the study, and
their obtained. The

participants were assured that they could refuse to

verbal consents were
participate in or withdraw from the study at any

time, and the data were rendered anonymous.
Results

As shown in Table 1, of the 77 participants, 64
were women, 13 were men, and their mean age was
29.51 £ 5.60 years. Of the nurses, % 49.3 had 1-5
years of experience in nursing. A total of 17
questions were answered by 77 nurses (response

rate 57%), with an average overall correct answer
rate of 65.5%.

While of the participants, 61% chose the correct
options in Part A (Drug administration), 24.9%
chose the wrong options and 14% chose the
option "I do not know". Of the nurses, 89.6%
chose the correct option for the item that "cc or
mL is the dosage expression for insulin injection”,
85.7% for the item that "10% Ca gluconate, and
10% CaCly ate the same drug and can be used
interchangeably, and 84.4% for the item that
"when an emergency such as ventricular
fibrillation happens, push fast 15% KCI 10 mL
into IV".
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Table 1. Distribution of cortect responses by the sociodemographic characteristics of the nurses.

Variable Correct Answers

n (%) X SD P value
Gender
Female 64 83.1 11 2.21 0.22
Male 13 16.9 11.84 2.64
Age (years)
20-25 18 23.4 9,88 3,23
25-30 31 40.3 11.35 1.76 0.024
31-35 19 24.6 11.31 1.76
>36 9 11.7 12.55 1.74
Education
License 73 94.8 11.07 2.23 0.14
MSc 4 5.2 12.25 2.36 ’
Nursing experience
6 months-1 year 10 13 11,60 2.71
1-5 years 38 49.3 10.65 1.66 0.17
6-10 years 17 221 11.17 1.91
>10 years 12 15.6 12.25 2.45
Length of service in the clinic
6 months-1 year 28 36.4 10.46 3.04
1-5 years 30 39 11.50 1.40 0.18
6-10 years 13 16.8 11.23 1.87
>10 years 6 7.8 12.33 2.16
Clinic
Emergency 34 44.1 11.26 2.81
Anesthesia & Reanimation IC 10 13.0 11.50 0.97
Neurosurgery 1C 10 13.0 10.70 1.70 0.90
Neurology IC 6 7.8 11.50 1.22
Internal Medicine 1C 7 9.1 11.28 2.36
General Surgery IC 10 13.0 10.50 2.46

In this part, the item with the lowest correct
response rate (7.8%) was "chemotherapeutic
drugs' doses should be calculated according to
body surface area in adults and according to body
weight in children". Many participating nurses
(64.8%) did not know that the port A route should
not be used for blood drawing or drug
administration (Table 2).

While of the participants, 62.1% chose the correct
options in Part B (Drug regulation), 33% chose the
wrong options, and 4.8% chose the option "I do
not know". In this part, the item with the lowest
correct response rate (10.4%) was "For pediatric
dosage calculations, teaspoon units should be

used". While 22.1% of the nurses correctly knew
that the term "unit" should not be abbreviated as
"U" in the dose expression, 96.1% of the nurses
accurately knew that distinctive labels should be
used for look-alike drugs (Table 2).

A statistically significant relationship was found
between the number of correct responses given by
the participating nurses and their ages (F= 3.34,
p<0.05). There was no significant relationship
between the number of correct answers provided
by the participating nurses and the variables such
as gender, education level, length of service in the
clinic (p>0.05).
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Table 2. Ranking of knowledge of drug administration (Part A) and drug regulation (Part B) by correct
answer rate (n =77).

Wrong
Correct Correct Responses
Option Responses  / do not

Item Question (T/F) (%) know (%) Rank

Part A

4 "cc" or "mL" is the dosage exptession for F 89.6 9.1/1.3 1
insulin injection

3 10% Ca gluconate and 10% CaCl; are the F 85.7 0/14.3 2
same drug and "can be used
interchangeably”

6 When an emergency such as ventricular F 84.4 6.5/9.1 3
fibrillation happens, push fast 15% KCI 10
mL into IV

2 When an emergency happens, fast IV push  F 71.4 16.9/11.7 4
10% CaClz 10 mL in 1-2 minutes

8 Insulin syringe can be replaced by 1 mL F 71.4 234/52 5
syringe

9 Fast IV infusion of 3% NaCl 500 mL for F 63.6 32.5/3.9 6
patient who has low sodium level

1 Fast IV push 1:1000 epi 1 amp for patient  F 61 15.6/23,4 7
who has mild allergic reaction

7 15% KCl better added to Ringer’s solution I 45.5 19.5/35.1 8
for rapid infusion

10 Port-A route can be used for blood F 29.9 64.9 /5.2 9
withdrawal and drug injection generally

5 Chemotherapeutic drugs' doses should be ~ F 7.8 61.0/31.2 10
calculated according to body surface area in
adults and according to body weight in
children

Part B

2 Use distinctive labeling on look-alike drugs T 96.1 2.6/1.3 1

1 Use "Amp" or "Vial" for dose expression F 94.8 3.9/1.3
instead of "mg" or "gm"

4 For convenience, heparin and insulin F 87.0 10.4/2.6 3
should be stored together in the
refrigerator

7 15% KCl is frequently used, so it should be F 64.9 29.9/52 4
casily and freely accessed by nurses

6 If patient can tolerate, potassium can be T 59.7 31.2/9.1 5
administered orally instead of IV route

3 "U" is used instead of "unit" to express the F 221 74/3.9 6
amount of doses

8 For pediatric dosage calculations, teaspoon P 10.4 79.2/10.4 7

units should be used

T/F, true /false; KCL, potassium chloride; Ca, calcium; NaCl, sodium chlotide; Epi, epinephrtine; CaCly,
calcium chloride; IV, intravenous; BW, body weight; BSA, body surface area.

16

To cite this article: Giines U, (){ﬂir/c H, Efteli E. (2021). Nurses’ Knowledge Level about High-Alert Medications. MAKU J. Health Sci. Inst., 9(1), 12-20.



MAKU |. Health Sei. Inst. 2021, 9(1): 12-20.
doi: 10.24998 | maensabed.803284

Discussion

In the present study, 90% of the nurses answered
correctly that "cc" or "mL" should not be used as
a unit of dose measurement in insulin injections,
and 74% of them were aware that 1 mL injectors
should not be used as an insulin injector. Similar
results were reported by Hsaio et al. (2010) and Lu
etal. (2013). Although nurses have this knowledge,
they are still forced to apply insulin injections using
1 mL injectors or tuberculin injectors in our
experiences. Although most insulin products
come from companies in 100 units / mL, due to
the recent increase in obesity, insulin resistance,
and the use of insulin pumps, the use of 500 units
/ mL insulin has also begun to increase. However,
clinics do not have an insulin injector designed to
measure 500 units of insulin dose. Therefore, the
nurses have to administer 500 units of insulin
using 100 units / mL insulin injectors, tubercle
injectors or 1 ml injectors. This leads to the
administration of insulin in high doses (Prescrire
International, 2014).

It is reported that 26% of patient safety incidents
related to insulin were caused by administering the
wrong insulin dose and resulted in severe harm
and deaths (Sharpe, 2012). Therefore, companies
must produce injectors suitable for high-dose
insulin products for patients to receive the
appropriate dose of medicine. Insulin should be
administered only with insulin injectors, and all
healthcare professionals should be informed and
trained about such errors.

Concentrated electrolytes come at the top of high-
alert medications and errors made during these
medications' administration lead to fatal outcomes
in patients treated with medications. When these
solutions are administered as an IV bolus injection,
they bring severe consequences. For instance, 15%
KCl may cause cardiac arrest (Grissinger, 2011;
Gyeongae, 2014). In the present study, one-third
of the nurses did not choose the correct option for
the item that "3% NaCl and 10% CaCl; solutions
should not be administered fast", and mote than
half of them (55%) did not choose the correct
15% KCl should be
administered. Similar results have been reported in

option about how
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other studies (Hsaio et al., 2010; Chen et al., 2014).
Hsaoi et al. (2010) also showed that more than
30% of the nurses did not understand that "15%
KCl should not be administered by IV bolus under
any circumstances". These results show that more
time should be allocated to pharmacology lessons
in nursing education and that this information
should be updated with in-service training when

necessary.

In this part, the item with the lowest correct
response rate (7.8%) was "Chemotherapeutic drug
doses should be calculated according to body
surface area in adults and according to body weight
in children". The low correct answer rates related
to the same issue were reported in Hsaio et al.'s
(2010) and T et al.'s (2013) studies too (24.6%,
33.3%, respectively). Chemotherapy drugs are
the  high-alert

classification, and doses of these drugs are of great

included in medications
importance in terms of the treatment's efficacy
(Yu et al., 2013). Body surface area is a variable
difficult body

physiological assessment (Gerina-Bérzina et al.,

with a constitutional and
2013). Despite some limitations, it remains the

most commonly used parameter regarding
chemotherapy of cancer patients. The dosage of
chemotherapeutic drugs has been based on the
patients' physiologic variables related to drug
basal

function and hepatic

metabolism and elimination, such as

metabolic rate, renal
function. It varies by individuals' body surface area
(Sacco et al., 2010). It is reported that medication
errors occur with high incidence (44%) in
chemotherapy due to the lack of specific
knowledge and training of health professionals in
chemotherapy, prescription, preparation and
administration. It leads to fatal patient safety
incidences, such as chemotherapy overdose or
dose calculation errors (Khan et al., 2012; Yu et al.,
2013). Nurses, therefore, should have adequate
knowledge and training about chemotherapy in
nursing school and throughout the in-hospital

continuing education.

Of the nurses, 64.9% chose the correct option for
the item 15% KCl is frequently used, so nurses
should easily and freely access it. However, about
one-third of the nurses (35.1%) in the present
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study do not know the correct answer was
shocking. In 2002, in line with the national patient
safety goals, concentrated electrolytes were
removed from the patient care units unless
clinically necessaty, and nurses' easy access to this
This

mentioned above was taken due to tragic errors
fast

medication was prevented. measure

such as intravenous administration of
concentrated potassium made by nurses because
they lacked the necessary knowledge. Although
potassium chloride is removed from clinics, nurses
in hospitals where 24-hour pharmacy setrvice is not
available are able to get this medication from the
drug cabinets at nights and on weekends.
Therefore, this drug still poses a threat to patient
safety in clinics (Grissinger, 2011). Although
limited access to potassium chloride has reduced
fatal errors, nurses should be aware of the risks
associated with the use of this drug. The results of
the present study support the view that nurses

should be educated about the subject.

Of the participating nurses, 74% chose the
incorrect option for the item "U is used instead of
the unit to express the amount of doses". Similatly,
the incotrect response rate in Hsaio et al.'s (2010)
study was 62.3%. Administration of insulin, a vital
drug for patients with diabetes, in high doses
results in hypoglycemia, coma and death, and in
low doses results in hyperglycemia and
ketoacidosis. Insulin administration errors usually
occur due to the use of abbreviations when
medication orders are given. The use of 'U' instead
of 'unit' often results in a 10-fold overdose because
'U' is mistaken for '0". In addition, using 1 mL
injectors as an insulin injector leads to the
administration of insulin in overdoses (ISMP,
2015). These results indicate that more attention
should be given to nursing education and that
should be

through in-service training.

nurses'  knowledge strengthened

Many nurses (79.2%) in the current study did not
know that teaspoon should not be used as a unit
in pediatric dosing calculations. The present study
results are consistent with those of Hsaio et al.'s
study (2010). The most common medication error
in paediatrics and neonatal units is the dose
calculation errors. In the US, each year, more than
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70,000 children are admitted to emergency
departments due to "medication overdoses"”
(Franke et al., 2009). Medication overdose is
associated with the use of inappropriate dose-
measuring devices (Neville et al., 2015). Yin and
colleagues (2014) reported that 39.4% of parents
made an error in measuring the intended dose.
When medicine is given with teaspoons or
dessertspoons of different sizes, children can
receive a medication overdose or underdose. The
medication  overdose can  bring  about
consequences as severe as liver failure. If the child
gets a medication underdose, then he/she has to
take the medication in shorter periods because the
desired effect is not achieved in the child.
Therefore, children

medicines, injectors or measuting spoons must be

when are administered
used. Although these errors are mostly known as
errors made by parents, it is noteworthy that
nurses who are health professionals did not know
that teaspoons/dessertspoons should not be used
as a dose-measuring device (Yin et al.,, 2014).
These errors may be due to the widespread use of
spoons because the measuring spoons provided
with liquid medicine cannot always be kept in the
medicine carton package. Our study results
support that this issue should be emphasized more
in nursing education.

While such sociodemographic characteristics of
the participating nurses as sex, education level,
length of employment and the clinics they worked
in did not affect the number of correct responses
they gave (all p> 0.05). There was only a significant
correlation between the nurses' age and correct
responses (F = 3.34, p <0.05). Similatly, in the
literature, a significant relationship has been
determined between the nurses' age and their
knowledge levels (Lu et al, 2013, Hsaio et al,
2010). Although no statistically
correlation determined  between

significant
the
participants' length of service and their knowledge

was

levels, the nurses with more than ten years of
length of service had a higher number of correct
responses. Similar studies have also shown that as
the length of service increases, so does the number
of correct responses. Besides, nurses' education
level might have affected the knowledge level in
the present study; of the participants, 93.5% had
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an undergraduate degree, which is thought to yield
this result.

Conclusions

The study had some limitations, as the sample
included nurses working in only one university
hospital, so the results cannot be generalized. Our
results should be interpreted with great caution
due to biased sampling. Also, while filling out the
questionnaires, the participants may have been
influenced by each other; therefore, their answers

may not reflect their actual responses.

Despite these limitations, the current study results
support the view that nurses' knowledge of high-
alert medications is inadequate. The majority of
the nurses lack information, especially about
chemotherapeutic drugs' doses, pediatric dosage
calculations and unite. Nurses' knowledge of high-
alert medications should be updated via in-service
that  the

pharmacology courses in the nursing curriculum

training, and time allocated to

should be increased.
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Effects of Synthetic Cannabinoids (JWH-018) on Antibody Response to HBV Vaccination
Sentetik Kannabinoidlerin (JWH-018) Hepatit B Agilamasina Antikor Yanits Ugerindeki Etkisi

Serkan KOKSOY™ 2/, Aynur BASALP?2

"Burdur Mehmet Akif Ersoy University, Faculty of Halth Sciences, Department of Nursing, Burdur, Turkey
2Burdur Mehmet Akif Ersoy University, Faculty of Halth Sciences, Burdur, Turkey

Abstract: Synthetic cannabinoids can affect the immune system and can cause some changes in immune tesponse.
The immune response to the Hepatit B vaccine is complex. Studies on hepatitis B vaccine antibody response and
JWH-018 are extremely limited. The main aim of this study was to investigate the effect of JWH-018 on anti-HBs Ag
changes before or after Hepatitis B vaccination. The study was performed on C57BL6 mice (n=25). The mice were
divided into 3 groups. The control group was given the Hepatitis B vaccine 3 times with intervals of 3 weeks. Group
1 was administered JWH-018 (before) + Hepatitis B vaccine (after). Group 2 was treated Hepatitis B vaccine (before)
+ JWH-018 (after). Blood samples were collected at the end of the drug and vaccine administration. The control
group's Anti-Hbs Ag titer mean was found to be lower than the mean of other groups. When the within-group data
was evaluated, it was observed that there was a statistical difference between the data of Group 2 (p=0,017). When
Anti-Hbs AG titer was evaluated between group, it was observed that there was a statistical difference in the first (p
= 0,018) and third measurements (p=0,005). A total of 5 mice from the experimental groups died at different stages
of the study. In this study, the use of JWH-018 has been shown to be effective on the anti-HBs parameter. In addition,
we believe that the scientific value of our study will be possible by understanding the relationship between cannabinoid
system and immune system.

Keywords: Hepatitis B, Immunity, JWH-018, Mice, Vaccination.

Oz: Sentetik kannabinoidler bagisiklik sistemini etkileyebilir ve bagisiklik tepkisinde bazt degisikliklere neden olabilir.
Hepatit B astsinin olusturdugu antikor yanit tizerine sentetik kannabinoidlerin etkilerini inceleyen calisma sayist
oldukea kisithidir. Bu caligmanin temel amaci, JWH-018'in Hepatit B asilamasindan 6nce veya sonra anti-HBs Ag
degisiklikleri tizerindeki etkisini arastirmaktir. Calisma, C57BLO6 fareleri (n = 25) tzerinde yapildi. Fareler 3 gruba
ayrildi. Kontrol grubuna 3 hafta araliklar ile 3 kez sadece Hepatit B astst uygulandi. Grup 1’e 6nce JWH-018 uyguland:
sonrasinda Hepatit B astst uygulandi. Grup 2’ye énce Hepatit B agist uyguland sonrasinda JWH-018 uygulands. Tlag
ve ast uygulamasinin sonunda kan 6rnekleri toplandi. Kontrol grubunun Anti-Hbs Ag titresi ortalamasinin diger
gruplarin ortalamasindan daha distk oldugu bulundu. Grup ici veriler degerlendirildiginde, Grup 2 verileri arasinda
istatistiksel bir fark oldugu gézlenmistir (p = 0,017). Gruplararst Anti-Hbs Ag titresi degerlendirildiginde, birinci (p =
0,018) ve tgtinct Slgimde (p = 0,005) istatistiksel fark bulundu. Ayrica, deney gruplarindan toplam 5 fare, calismanin
farkli agamalarinda 6ldi. Bu calismada, JWH-018 kullaniminin anti-HBs parametresi tizerinde etkili oldugu
gosterilmistir. Calismamuzin bilimsel degerinin kannabinoid sistem ile bagisiklik sistemi arasindaki iligkiyi anlayamaya
yardimei olacagina inantyoruz.

Anahtar Kelimeler: Hepatit B. Bagisiklik, JWH-018, Fare, Astlama
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Introduction for seroconversion is considered >10 mIU/ml.

(Florani et al., 2004). Many factors can affect
seroconversion (drug addiction, aging, diseases
etc) (Marsland et al., 2001). The immune response

Hepatitis B viruses can be prevented by
vaccination (Hou et al., 2005; Thanavala et al.,

2005). The vaccination has certain periods (20 mcg to the Hepatit B vaccine is complex and regulated

of HBs antigen at months 0-1-6) (Hwang et al, by some genes (Milich et al., 2003). In addition,

2010). After 3 times vaccination, the antibody titer dendritic cells can initiate the immune response by
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presenting the antigen to Th and Tec. Th cells can
stimulate B lymphocytes with various cytokines
and secrete anti-viral cytokines such as IFN-y,
TNF-a (Chen et al., 2019, Koziel, 1998). Drugs
used by substance addicts can affect the immune
system (A9-THC etc.). One of these drugs is JWH-
018 (structurally similar to A9-THC) (Showalter et
al., 1996). JWH-018 can stimulate the immune
system through the endogenous cannabinoid
system (ECS). ECS has two dominant receptors.
These receptors help regulate functions in the
central and peripheral nervous system (Matsuda et
al, 1990; Munro et al, 1993). JWH-018 can
stimulate both dominant receptors (Aung et al.,
2000). The CB: receptor can stimulate immune
system cells and conduct immune modulation
(Every-Palmer, 2011). Studies on hepatitis B
vaccine antibody response and JWH-018 are
extremely limited. The main purpose of this study
was to investigate the effect of JWH-018 on
antibody titration before and after the Hepatitis B

vaccine.
Materials and Methods
Animal Model

All experiments were conducted in 25-30 g adult
male C57BL/6 mice at the age of 8-10 weeks old.
The mice were placed in standard plastic, steel
cover and watery cages in the laboratory.
Photoperiod, constant heat and humidity were
applied by automatic mechanism. Food and water
were provided ad /ibitum. Ethics Committee
permission was obtained from Mehmet Akif
Ersoy University Animal Experiments Local
Ethics Committee (2017/268).

Drug and Dose Selection

There are studies reporting death associated with
JWH-018  (1-naphthalenyl(1-pentyl-1H-indol-3-
yl)-methanone) (Cayman Chemical, CAS: 209414-
07-03) in the literature (Mir et al., 2011; Hermans-
Clausen et al., 2013). Considering the literature, the
number of studies investigating the relationship
between JWH-018 and Anti HBs Ag parameters is
quite limited

22

Therefore, we prefered to use the first detected
synthetic cannabinoid (JWH-018) in our study
(EMCDDA, 2010). In this study, JWH-018 dose
was selected based on previous studies in mice
(Ossato et al,, 2015). The dose of JWH-018 was
considered 1 mg/kg intraperitoneal (i.p). Also,
Engerix B (20 pg 1 ml) (GlaxoSmithKline) was
determined as the Hepatitis B vaccine. In a
previous study using Engerix B the dose of this
vaccine was determined as 2 ug per capita for
C57BL/6 mice. The dose for seroconversion was
determined 3 times at intervals of three weeks
(Sleijffers et al., 2002).

Drug preparation and Treatment

JWH-018 (1 mg / kg) was prepared in absolute
ethanol (1%) and salin (99%). It was administered
by i.p. injection (1 ml, 30G, 8 mm). Engerix B (20
pg 1 ml) was administered intramuscular (im.)
injection at a volume of 0.1 ml/per capita by
vehicle (30G, 8 mm).

Setting up Animal Groups

Weight analysis was performed after dividing the
mice into groups. The weights of control, group 1
and group 2 were measured (Respectively:
322+1.11; 32.16%1,17, 32.03%1.03 gt
p=0.91). Mice were divided into 3 groups [(control

and

group (n=7), group 1 (n=9) and group 2 (n=9)].
The control group in this study will be used as a
control for both group 1 and group 2.

Drug Administration

Control group; it was immunized with Engerix B
(2 ng) at 3 times for 3-week intervals. Group 1;
JWH-018 was administered once a week for 4
weeks. At the end of this period, 2 pg Engerix B
was immunized 3 times at 3-week intervals. Group
2; it was immunized 3 times at 3-weeks intervals
with Engerix B (2 pg). At the end of this period
JWH-018 was administrated once a week for 4
weeks.

Collection of blood samples

Blood samples were collected from tail veins of
animals by using heparinized syringe. 20 pl of
blood was collected from each mouse and it was
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collected 3 times with an interval of 2 weeks.
Blood samples were added to 20 ul of citrate
buffer, which was previously placed in eppendorf
tubes. Blood samples were centrifuged for 3
minutes at 3000 rpm to separate the plasma.
Plasma samples were stored at 20°C until assayed.

ELISA

11 ml of PBS (Merck) and 3.22 pl of HBsAg
protein (Fitzgerald 10 - 1324) were added to a
falcon tube (Isolab). Out of which 100 pl of
prepared PBS and HBS ag liquid was added to the
tube, and covered with aluminum foil and stored
in refrigator (+ 4 °C). Next day, the plate was
washed 3 times with PBS + Tween (Merck). 22 ml
of PBS and 110 mg of BSA (Sigma-Aldrich) were
added to other falcon tube and it was added to
each well 200 pl and incubated (1 h at 37 °C). The
plate was washed 3 times with PBS + Tween.
1/100 plasma was added to wells and was
incubated 1 h at 37°C. After that it was washed 3
times with wash buffer. Alkaline phosphatase-
labeled of polyvalent antibody diluted in a ratio of
1:1000 was added to 100 ul each well and
incubated (1 h at 37°C). Plate was washed 4-5
times with a washing buffer. 100 pl pNPP (Merck)
prepared in substrate buffer was added to each
The

absorbance was measured with an ELISA reader

well and incubated for 30 minutes.

at 405 nm after 30 minutes of incubation
Statistical Analysis

The analysis of the data was done with the SPSS
program (Version 22, 1L, USA). Descriptive
parameters were represented n, meantstandard
(Mean®Sd). ANOVA  test

performed to compare the groups. Post-hoc

deviation was
Tukey test was performed to determine in which
group the statistical difference originated from.
The Tukey test was represented in the table with a
“letter” (Different letters represent significant
difference between sub-groups).
than 0.05 (p=0.05) was considered as statistically
significant.

A p-value less

Results

Anti-HBS Ag measurements of the control groups
were on mean lower than group 1 and group 2.
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Also, totaly 5 mice died in experimental (Group 1-
2) groups.

Within-Group
difference was not detected in both control group
and group 1 (p>0.05). The final measurement (3™
of the Group 2 was higher than other measures

Comparison: Statistical

(It and 2) and was statistically significant
(p<0.05).

Between Groups Comparison: Statistical
difference was measured in the first and third

measurements of the groups (p<<0.05).

Table 1: Anti HBs Ag parameters comparison
within groups

Group Measure n MeantSd* p
1th 7 0.61£0.10a
Control 2nd 7 0.61+0.11a  0.896
3eh 7 0.6410.10a
1th 6 1.23%0.38a
Group1l  2nd 6 1.03%£0.57a  0.752
3ih 6 1.18%0.40a
1th 7 0.78+0.24a
Group 2  2nd 7 0.78+0.24a  0.017
3th 7 1.20%0.35b
*OD: 405 nm

Table 2: Anti HBs Ag parameters comparison
between groups

Group Measure n MeantSd* p
Control 7 0.61£0.10ab
Group 1 1th 6 1.23+0.38a 0.018
Group 2 7 0.78+0.24b
Control 7 0.61+0.11a
Group 1 2nd 6 1.03%0.57a 0.123
Group 2 7 0.78+0.24a
Control 7 0.64%0.10a
Group 1 3th 6 1.18%0.40b  0.005
Group 2 7 1.20£0.35b

*OD: 405 nm

Discussion

Hepeatitis B is a major public health problem. Many
people have been infected with this disease. It is
estimated that around 350 million people carry
HBYV (Kuo et al., 2004). It is possible to prevent
the disease with the vaccine. When the antibody
titer is higher than 10 mIU/ml, it is considered as
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seroconversion (Floreani et al., 2004). There are
factors that affect seroconversion. These factors
include immunosuppressive diseases, aging, etc
(Marsland et al., 2001). JWH-018 is an addictive
material that acts on the endogenous cannabinoid
system (ECS). ECS has two dominant receptors.
These receptors help regulate functions in the
central and peripheral nervous system (Matsuda et
al., 1990; Munro et al., 1993). JWH-018 stimulate
both CBj and the CB; receptor (Aung et al. 2000).
Compared to THC, this effect remains lower
(Showalter et al, 1996). ECS
immunmodulatory role on the immune system
(Kleain and Cabral, 2006). This role is dose-

dependent and can lead to immunosuppression or

can play

immunproliferation in immune cells (Croxford
and Yamamura, 2005). Very few studies focused
or investigated on the relationship between anti-
HBs Ag and JWH-018. Because of that we thought
that it was an important topic to investigate. The
main purpose of this study was to investigate the
effect of JWH-018 on the anti-HBs Ag parameter.

During the study, 5 mice from the experimental
groups (Group 1 and Group 2) were died. No
death occurred in mice from control group. In the
literature, it has been reported that JWH-018 is
toxic and deadly for humans (Labay et al., 2010).
Also, there are studies reporting death associated
with JWH-018 (Mir et al, 2011; Hermanns-
Clausen et al., 2013). But similar studies did not
report death in various doses (Marshell et al., 2014,
Mutluay et al., 2019). In our study, the mice died
just in the experimental groups, but it did not die
in the control group.

Therefore, we think that the deaths may be related
to the dose of JWH-018. We were evaluated anti-
HBs Ag parameter within-groups and between
groups. In all measurements, mean of control
group was lower than both group 1 and group 2.
In our study, mean anti Hbs Ag titer of the control
group was measured in the range of 0.61-0.64 OD.
Anti-HbsAg mean of various study were measured
in the range of 0.4 - 0.6 OD (Li et al., 2014, Wu et
al., 2016). The data obtained from the control
group of our study is supported by other studies in
the literature. We could not find any study
supporting that the mean of the experimental

24

groups was higher than the control group. We are
suggesting that this situation may be related to
immune response mechanisms (against both
vaccines and viruses).

The first immune response to Hepatitis B Virus is
known to be given by Natural Killer (NK) cells.
NK cells stimulate various T lymphocyte cells by
secreting IFN-y (Kakimi et al., 2000). DC present
antigen to Th and Tc. Th cells secrete cytokines
(IL-4, IL-10, TNFa etc.) that
lymphocytes to create an immune response (Chen

activate B

et al,, 2019). In vaccine-specific response, antigen-
specific B and T Ilymphocytes and various
cytokines are known to play roles (Filippelli et al.,
2014).

JWH-018 is structurally similar to THC. Studies on
THC have shown that THC has a suppressor
effect on immune system cells (Eisenstein snd
Meissler, 2015; Roth et al., 2015). THC and other
cannabinoids have immunosuppressive effect in
both in vivo and in vitro studies (NK, DC,
macrophage, mast cells B and T lymphocytes etc.)
(Samson et al., 2003; Do et al., 2004). Another
study has shown that B lymphocytes induce
transition from IgM to IgE (Agudelo et al., 2008).
But in another study, synthetic cannabinoids have
proliferative effect on B cells, NK and neutrophils
(Lee et al., 2001). In a study about the use of THC
(marijuana smokers) and Hepatitis B vaccine, anti-
HBs Ag parametres of marijuana smokers and
non-smokers were compared. However, it was
observed that difference between them was not
statistically significant (Kiertscher et al. 2018).

Conclusion

This study showed that JWH-018 was effective on
anti-HBs Ag parameter. Low mean of anti-HBs
Ag level in control group was appropriate for our
two-way hypothesis. In general, orginal articles
show that synthetic cannabinoids are responsible
for suppression of immune system cells. However,
of
immunproliferation. We think that our study is

very few studies have reached result

very valuable in terms of proving the relationship
between JWH-018 and Anti-Hbs parameter.
However, further studies need to be done to

understand causation.
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Physical Activity Level During COVID-19 Global Pandemic and Its Relation to Well-Being

KOVID-19 Global Pandemisi Sirasinda Fiziksel Aktivite Diizeyi ve Iyilik Hali ile Iliskisi
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Abstract: Many countties implemented lockdowns to prevent the spread of novel coronavirus disease 2019
(COVID-19). Turkey is one of these countries where people were obliged to experience altered daily routines in May
2020. We aimed to identify physical activity level and well-being of people during COVID-19 outbreak and investigate
the relationship among them. An on-line questionnaire was used to obtain data regarding descriptive characteristics
and exercise habits. Individuals volunteered to participate in the study filled the questionnaire published in an on-line
survey platform (Google Forms) in May 2020. Physical activity level was questioned and well-being of the individuals
was measured by WHO-5 Well Being Index. Spearman and Kendall analyses were used. The survey was completed
by 378 adults. Approximately three quarters (75.1%) of participants self-reported that they did not do any vigorous
physical activity and nearly half of them (48.1%) self-reported not to do any moderate physical activity. Well Being
Score was positively correlated with vigorous physical activity (days per week) (p=0.039, r=0.106). Our results showed
that increased physical activity level is associated with improved well-being in adults. Effective strategies such as doing
regular physical exercise should be used to decrease negative effects of pandemic on well-being and physical activity
level.

Keywords: COVID-19, Physical Activity, Well-Being, Exercise.

Oz: Bircok iilke yeni koronaviriis hastahigt 2019'un (KOVID-19) yayilmasin 6nlemek icin kisitlamalar uyguladi.
Turkiye, Mayts 2020'de insanlarin degisen gunlitk rutinlerini yasamak zorunda kaldigi bu tlkelerden biridir. Biz
KOVID-19 salgint sirasinda fiziksel aktivite diizeyi ve iyilik hali arasindaki iligkiyi arastirmay1 amacladik. Tanimlayict
ozellikler ve egzersiz aliskanliklari ile ilgili verileri elde etmek icin ¢evrimici bir anket kullanidi. Calismaya katilmaya
gonulll kisiler, Mayis 2020'de ¢evrimici bir anket platformunda (Google Formlar) yayinlanan anketi doldurdu.
Bireylerin fiziksel aktivite diizeyi sorguland: ve bireylerin iyilik hali WHO-5 Iyilik Hali Indeksi ile dlgiildii. Spearman
ve Kendall analizleri kullauldi. Anket 378 eriskin tarafindan tamamland:. Katiimeiann yaklagtk dortte tgti (%6 75,1)
hi¢ siddetli fiziksel aktivite yapmadiklarini ve yaklagsik yarist (%o 48,1) hic orta siddetli fiziksel aktivite yapmadiklarim
belirtti. Tyilik hali skoru, siddetli fiziksel aktivite (haftalik giin) ile pozitif korelasyon gosterdi (p=0.039, r=0.106).
Sonuglarnimiz, erigkinlerde artan fiziksel aktivite diizeyinin iyilik hali ile iligkili oldugunu géstermistir. Bu nedenle,
pandeminin iyilik hali ve fiziksel aktivite diizeyleri tizerindeki olumsuz etkilerini azaltmak icin diizenli olarak fiziksel
egzersiz yapilmast gibi etkin stratejiler kullanilmalidir.

Anahtar Kelimeler: KOVID-19, Fiziksel Aktivite, Tyilik Hali, Egzersiz.
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world, people were obliged to experience altered
daily routines (Silvestri, 2020).

Introduction

Sars-CoV-2 virus first infected the people in China

in 2019 and is still being spread worldwide during In order to prevent rapid spread of the outbreak

mid-2020. This outbreak was declared as COVID- and to decrease the rate of daily new cases,

19 global pandemic by World Health Organization governments either forced or advised their citizens

(WHO) (Sohrabi et al., 2020). Because of the to stay at home and keep social distance. Schools,

negative effects of COVID-19 throughout the offices, gyms, shopping centers and indoor areas
27
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including restaurants and theatres were closed,
social  organizations  like  sport  events,
competitions and concerts were cancelled and
even in many countries, nationwide curfews were
imposed. Turkey is one of these countries in which
social life was highly restricted throughout Spring

Season 2020.

This stressful context as mandatory behavioral
changing including staying home and social
isolation was thought to influence both physical
and mental health during COVID-19 pandemic
(Burtscher et al., 2020). It is also well-known that
enhanced time spent in sitting and sedentary
lifestyle negatively affects physical health of an
individual (Nieman and Wentz, 2019). In addition,
public movement restrictions or strict quarantine
situation increased some emotions such as

sadness, anxiety, anger etc. and the fear of death
has raised (Schuch et al., 2020).

During COVID-19 pandemic, encouragement of
physical activity (PA) at home has become more
essential than ever for both physical and mental
health of the people (Burtscher et al., 2020;
Nieman and Wentz, 2019). Lubans et al. (2016)
suggested that regular PA provides benefits on
immunologic responses as well as enhanced mood
and coping stress. However, it is still unknown
what PA level of people is and whether there is a
relationship between PA level and well-being in
such an extraordinary period of time caused by the
global pandemic. Therefore, we aimed to identify
PA level and well-being of people living in Turkey
during COVID-19 outbreak and investigate the
relationship among them. We hypothesized that
PA level and well-being would be correlated
significantly during COVID-19 pandemic.

Materials and Methods
Design

This was a cross-sectional study that was carried
out in May 2020, during partial lockdown
procedures
government for COVID-19 global pandemic. The

implemented by the Turkish

study was performed in accordance with the
ethical guidelines of Declaration of Helsinki.

Ethics committee of local university approved the
study (Protocol number: GO-2020/121).

Participants

Individuals who were volunteered to take part in
the study and filled the questionnaire published in
an on-line survey platform (Google Forms) were
screened for eligibility. Inclusion criteria were: (1)
being age between 18 and 65 years, (if) having no
COVID-19 findings or diagnosis. The exclusion
criteria were: (i) hospitalization for any reasons, (ii)
mental and cognitive disorders that could prevent
filling out the questionnaire, (iii) not able to
mobilize independently. Written informed consent
was provided to individuals prior to participating
and individuals were obliged to approve
“Informed Consent Form” on-line to view the
questionnaire in the next step.

Outcome Measures

The on-line questionnaire was used to obtain data
regarding descriptive characteristics (age, gender,
height, weight, educational status), home exercise
habits, PA levels and well-being of the individuals.

The patt of the questionnaire related to the PA
level contained questions on number of days with
vigorous PA per week (0-7 days), duration of
vigorous PA per day (none, <15 min, 16-30 min,
31-45 min, 46-60 min, 61-90 min, 90min<),
number of days with moderate PA per week (0-7
days), duration of moderate PA per day (none,
<15 min, 16-30 min, 31-45 min, 46-60 min, 61-90
min, 90min<), number of days (0-7 days) with at
least 10 minutes walking in the corridor, time spent
sitting or lying down per day (none, <15 minutes,
16-30 minutes, 31-45 minutes, 46-60 minutes, 61-
90 minutes, 90 minutes <) (Olsson et al., 2016;
Matthews et al., 1997).

We used the WHO-5 Well-Being Index to
measure well-being of individuals. The WHO-5 is
a short self-reported measure of current mental
well-being (World Health Organization Regional
Office for Europe, 1998). Bech (1999) declared
that this index contains five positively phrased
items. The participant is asked to rate how he or
she feel well each of the 5 statements during last

To cite this article: Tomruk M, Soysal Tomruk M, Calik I (2021). Physical Activity Level During CO VID-19 Global Pandemic and Its Relation to Well-Being.

MAKU ]. Health Sci. Inst., 9(1), 27-35.



MAKU J. Health Sci. Inst. 2021, 9(1): 27-35.
doi: 10.24998 ] maensabed. 876017

14 days. Each of the 5 items is ranked between 5
(all of the time) and O (none of the time). The
scores are summed to obtain a total raw score
ranging from 0 to 25 (0 is absence of well-being
and 25 is maximal well-being). Then, the raw score
is multiplied by four in order to translate it to a
percentage scale from 0 (absent) to 100 (maximal).
The highest scores indicate a strong sense of well-
being. Eser et al. (2019) indicated WHO-5 as a
valid and reliable scale for Turkish population.

Statistical Analyses

All data were analyzed using SPSS 25.0 for
Windows. The variables were investigated using
probability  plots) and

Kolmogorov-Smirnov test was used to determine

visual  (histograms,

whether the data is normally distributed.

Descriptive  statistics  were  expressed  as
frequencies and percentages for categorical
variables. Continuous variables were presented as
median (minimum-maximum) and interquartile
range since they were not normally distributed.
Mann-Whitney U test was used to compare of
continuous variables with abnormal distribution
and ordinal variables in between group analysis.
The correlation coefficients and their significance
were calculated using Spearman test. Kendall test
was used to investigate the associations between
non-normally distributed and/or ordinal variables.
Strength of correlation was interpreted as very
weak, weak, moderate, strong and very strong for
different r values (Akoglu, 2018). A 5% type-I
error level was used to infer statistical significance

(p<0.05).

Results

A total of 390 individuals participated in the study
in May 2020, during partial lockdown procedures
implemented by the Turkish government for
COVID-19 global pandemic. 7 surveys were
discarded due to missing item responses. Survey of
5 individuals who did not meet inclusion criteria (3
were younger than 18 years and 2 were older than
65 years) were also excluded. As a result, data
obtained from 378 individuals were used for the
analyses. Characteristics and distribution of

demographic characteristics, and PA behavior of
surveyed participants are presented in Table 1 and
Table 2, respectively.

Table 1. Characteristics of surveyed participants

Median IQR
(min-max)
Age, years 32 (18-65) 17

BMI, kg/m? 24.16 (16.02- 5.81
44.00)

Vigorous Physical 0 (0-7) 0

Activity, days per week

Moderate Physical 1 (0-7) 2

Activity, days per week

Time Spent walking 0 (0-7) 3

in corridor, days per

week

WHO-5 Well-Being 60 (0-100) 25

Index Score

IOR Interquartile range, BMI body mass index,
COVID-19 Coronavirus disease 2019, WHO-5
The 5-item World Health Organization

When the participants were divided into two
groups in terms of presence/absence of doing
exercise at home, between-group comparisons
showed that age and BMI of the participants who
do not exercise at home were significantly higher
than those of the participants who do exercise at
home (p=0.001, p<0.001, respectively). The
number of days with vigorous and moderate PA,
time spent walking in the corridor and WHO-5
Well-Being Index scores of the participants who
exercise at home were significantly higher than
those of the participants who do not exercise at
home (p<<0.005) (Table 3). In addition, there was
no statistically significant difference between
physical activity level of participants who had to
go to work and those who did not (p>0.05).
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Table 2. Distribution of demographic characteristics and physical activity behavior of surveyed
participants

n=378 Number (n) Percent (%)
Gender
Female 235 62.2
Male 143 37.8
Education Status
Primary Education 12 3.2
High School 34 9.0
Associate Degree 65 17.2
Bachelor’s Degree 164 434
Master Degree 54 14.2
Doctorate 49 13.0
Working Status During COVID-19
Yes 119 31.5
No 259 68.5
Doing Exercise at Home
Yes 216 57.1
No 162 429
Vigorous Physical Activity, min per day
None 286 75.7
<15 16 4.2
16-30 26 6.9
31-45 29 7.7
46-60 14 3.7
61-90 5 1.3
90< 2 0.5
Moderate Physical Activity, min per day
None 182 48.1
<15 43 114
16-30 80 21.2
31-45 47 124
46-60 19 5.0
61-90 3 0.8
90< 4 1.1
Time Spent Sitting, min per day
<15 8 2.1
16-30 27 7.1
31-45 28 7.4
46-60 49 13.0
61-90 45 11.9
90< 221 58.5
30
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Table 3. The comparison of the variables in terms of presence/absence of doing exetcise at home

Doing exercise at home

Doing exercise at home

- Yes (n=216) - No (n=162) p value
Median (min - max) Median (min - max)

Age, years 30 (18-65) 34.5 (18-60) 0.001*
BMI, kg/m? 23.03 (16.02-37.01) 25.16 (16.02-44.06) <0.001*
Vigorous Physical 0 (0-7) 0 (0-4) <0.001*
Activity, days per week
Moderate Physical 2 (0-7) 0 (0-7) <0.001*
Activity, days per week
Time Spent walking in 1 (0-7) 0 (0-7) <0.001*
corridor, days per week
WHO-5 Well-Being 64 (12-100) 60 (0-100) 0.010%*

Index Score

BMI Body mass index, WHO-5 The 5-item World Health Organization

* p <0.05, Mann Whitney U Test

Age was very weakly and negatively correlated
with vigorous PA (days per week) (p<0.001, r=-
0.186) and moderate PA (days per week) (p<<0.001,
r=-0.171). Furthermore, a weak and positive
correlation was found between age and WHO-5
Well Being Index Score (p=0.030, r=0.267). While
BMI was very weakly and negatively correlated
with vigorous PA (days per week) (p=0.003, r=-
0.111) and moderate PA (days per week) (p<0.001,
r=-0.155), it was very weakly and positively
correlated with WHO-5 Well Being Index Score
(p<0.001, r=0.163).

We found a statistically significant very weak and
positive correlation between vigorous PA (days
per week) and WHO-5 Well Being Index Score
(p=0.039, 1=0.1006). There was a very weak and
positive correlation between time spent walking in
corridor (days per week) and WHO-5 Well Being
Index Score (p=0.041, 1=0.105). No other
significant  correlations were found among
assessed variables (Table 4).

Discussion

In this study, we aimed to determine PA level of
Turkish population during the global outbreak of
COVID-19 and whether it was related to well-
being. In general, we found a positive correlation
between PA level and well-being of the
individuals.

The results showed that time spent on vigorous
PA was associated with well-being. However,
approximately three quarters of participants
declared that they did not do any vigorous PA and
nearly half of them did not do any moderate PA
during the outbreak. We also found that both age
and BMI were associated with vigorous and
moderate PA level and well-being,.

Staying at home or having to go to work during
the pandemic can change the level of physical
activity. In our study, it was found that the working
status of the participants did not affect the physical
activity level of the participants.

To date very limited data is available on PA level
of nations during the global outbreak of COVID-
19. Wang et al. (2020) reported that most of the
Chinese people did not do any moderate or
vigorous PA in early days of the COVID-19
outbreak. Stanton et al. (2020) declared that
average PA of Australian participants was 312.5
minutes/week at the onset of the COVID-19
pandemic. In another study, Maugeri et al. (2020)
found that Italian participants’ vigorous PA level
was 766 MET-min/week while moderate one was
523 MET-min/week during COVID-19 outbreak.
Unlike other studies, we assessed not only PA level
but also exercise habits at home. In our study,
57.1% of surveyed participants were doing
exercise at home during COVID-19 pandemic.
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Table 4. Correlation matrix among variables

Age, BMI, Vigorous Vigorous Moderate Moderate Time Time WHO-5
years kg/m? Physical Physical Physical Physical spent spent Well-Being
Activity, Activity, Activity, Activity, walking in  sitting, min Index Score
days per min per day  days per min per day  corridor, per day
week week days per
week
Age, years - r=0.449 = r=-0.186 2 r=-0.141"% r=-0.171 2 r=-0.135b r=-0.028 = r=-0.176" r=0.267 »
- p<0.001**  p<0.001**  p=0.001"*  p<0.001**  p=0.001*** p= 0.594 p<0.001*** p<0.001***
BMI, kg/m? - r=-0.111 2 r=-0.082" r=-0.155 2 r=-0.135" r=-0.0272 r=-0.031" r=0.1632
- p=0.030* p=0.041* p=0.003**  p=0.001** p=0.595 p=0.428 p<0.001***
Vigorous Physical Activity, - r=0.920" r=0.345 r=-0.303" r=0.120 = r=0.081" r=0.1062
days per week - p<0.001**  p<0.001**  p<0.001** p=0.019* p=0.075 p=0.039*
Vigorous Physical Activity, min - r=0.297" r=0.328" r=0.102"b r=0.041b r=0.087"b
per day - p<0.001**  p<0.001*** p=0.023* p=0.093 p=0.035*
Moderate Physical Activity, - r=0.820"b r=0.2412 r=-0.066" r=0.056+2
days per week - p<0.001**  p<0.001*** p=0.123 p=0.274
Moderate Physical Activity, - r= 0.203" r=-0.059b r=0.037"
min per day - p<0.001*** p=0.177 p=0.354
Time spent walking in - r=-0.079 " r=0.1052
corridor, days per week - p=0.069 p=0.041*
Time spent sitting, min per day - r=-0.093"
- p=0.020*

WHO-5 Well-Being Index
Score

aSpearman Correlation Analysis
b Kendall Rank Correlation Analysis
*p <0.05, **p <0.01, ¥**p <0.001

BMI body mass index, WHO-5 The 5-item World Health Organization, COl'ID-79 Coronavirus Disease 2019
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However, a large amount of (75.1%) participants
were not doing any vigorous PA. Besides, only
1.1% of the participants were doing moderate PA
over 90 minutes per day while approximately half
of them did not do any moderate PA. Although
the participants declared that they did exercise at
home, time spent on PA was poor during
pandemic in our study. The reason of this result
could be the wrong PA perception of Turkish
people such as the belief that “doing exercise for a
short time is equal to sufficient PA”.

Social distancing during COVID-19 lockdown
negatively affected PA behaviors such as
decreased time spent on vigorous PA and
increased sedentary lifestyle. Altered daily routines
during COVID-19 outbreak affected all PA
intensity levels as well as daily sitting time (Lesser
and Nienhuis, 2020; Hall et al., 2020).

Well-being was claimed to be decreased during
COVID-19 pandemic due to various treasons.
Lack of access to gyms, outdoor sport areas ot
fields to do PA could be the reason of decreased
sense of well-being (Hall et al., 2020). Moreover,
many people experienced stress and anxiety in the
face of isolation from normal social life. In
addition to these, fear of getting illness, likelihood
of losing a relative or a friend because of the viral
infection and the negative impact of COVID-19
on economic status might have contributed to
anxiety and stress levels (Hall et al., 2020).

The benefits of exercise are specified useful in
terms of decreasing anxiety, stress and fear
(Lubans et al, 2016; Stanton et al, 2020).
Increased PA  had positive impacts on
neurobiological, psychosocial and behavioral
mechanisms of mental health outcomes. For
example, regular and sufficient PA triggers to
release endogenous opioids, helps to have good
physical self-perceptions and to improve coping
stress, anxiety and fear of getting illness and
enhances self-regulation skills (Lubans et al.,
2016). However, when staying at home and social
isolation are necessary during the COVID-19
pandemic, it is still unknown whether Turkish
people meets the WHO recommendations for PA.
It was declared that practicing PA at least 150 min

per week of moderate to vigorous-intensity or 75
min of high intensity per week, or a combination
of both was recommended by WHO (World
Health Organization, 2010). To date, in Turkey
there is no national tracking system for PA, and no
studies have determined PA levels of the public in
details.

There are limited number of studies examining the
relationship between PA and well-being during
COVID-19 outbreak in the literature. In a
Brazilian study, Schuch et al. (2020) reported that
there was a linear relationship between vigorous
PA and depressive-anxietic symptom severity,
suggesting dose-response association during this
pandemic. In another study that conducted in
France and Switzerland, Cheval et al. (2020)
declared that increment of sedentary behaviors of
French and Swiss people during COVID-19 was
associated with decreased physical and mental
health, as well. They pointed out that PA and
sedentary behaviors during pandemic were related
to physical and mental health. Maugeri et al. (2020)
examined changes in the PA level and well-being
and also investigated relationship between them
during self-isolation days in Italy. Their results
showed that there was significant positive
correlation between PA and well-being. Lesser
and Nienhuis (2020) conducted a survey that was
utilized to measure participants’ PA behavior,
well-being and anxiety levels. Their results showed
that PA was strongly associated with well-being
outcomes in Canadians during COVID-19
outbreak. Stanton et al. (2020) investigated
associations between psychological distress and
changes in selected health behaviors of Australian
people and they found that PA level was not
associated with all aspects of psychological
distress. Similarly, our results showed that reduced
PA is related to decreased well-being in Turkish
population. This result could be due to the radical
change in everyday schedules and habits during
COVID-19 outbreak. It could also be related to
the phenomenon that PA triggers good physical
self-perceptions, improve coping stress and
decrease fear of getting illness or losing loved ones
and enhances self-regulation skills (Burtscher et
al., 2020).
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Our results also showed that people who did
exercise at home had higher PA and well-being
level than those who did not. It is well-known that
regular exercise led to increased PA level and has
benefits on mental health and psychological well-
being (Lubans et al., 2016; Maugeri et al., 2020).

In this study, age and BMI were negatively
correlated with PA level, whereas they were
positively correlated with well-being. Ramirez et al.
(2018) and Tittlbach et al. (2017) showed that PA
declined with increased age and BMI. Nilsson et
al. (2010) also showed that well-being improved
with age in healthy individuals. However, one
study claimed that age was only related to life
satisfaction, which is a sub-parameter of well-
being, not the overall well-being (Noor, 2008).
Therefore, this was unsurprising that PA level and
well-being were affected by age and BMI during
the pandemic as in pre-pandemic times (Bhasin et
al., 2020; Hussain et al., 2020; llardi et al. 2020).

To the best of our knowledge, ours is the first
study investigating PA level with relation to well-
being status in Turkish people during the COVID-
19 pandemic. Moreover, this study was carried out
during lockdown restricions in  Turkey.
Therefore, timing of the data collection was
convenient to accurately assess PA level and well-
being during the global pandemic. However, there
are also some limitations to consider. First, the
study utilized a cross-sectional design therefore
causality cannot be inferred. Second, all data was
collected using a self-reported online survey.
However, self-reported data is subject to some
biases and limitations, such as honesty, response

bias, sampling bias, etc.

In conclusion, our results showed that increased
PA level is associated with improved well-being in
Turkish adults during the COVID-19 pandemic.
Effective strategies to improve PA levels should
be helpful to combat reduced well-being. While
staying at home, social distancing and complying
with the rules of hygiene are fundamental steps to
halt the pandemic, regular physical exercise should
be used to decrease negative effects of pandemic
on well-being and PA levels.
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