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AMAC VE KAPSAM

Caucasian Journal of Science Dergisi 2014 yilindan bu yana araliksiz olarak yayinlanan uluslararasi
hakemli bir dergidir. Dergi, haziran ve aralik aylarinda olmak tzere yilda iki kez yayinlanmaktadir.
Caucasian Journal of Science dergisinin amaci; fen bilimleri, fen egitimi, miihendislik ve saghk
alanlarinda, arastirma makaleleri, kisa bildiriler, olgu sunumlari, derleme yazilari ve editore
mektuplar yayinlanmak ve bu sayede akademik calismalara destek saglamaktir. Fen bilimleri, fen
egitimi, miihendislik ve saglik alanlarinda, arastirma makaleleri, kisa bildiriler, olgu sunumlari,
derleme yazilari ve editére mektuplar gibi akademik ¢alismalarin bagimsiz ve 6n yargisiz olarak

degerlendirilmesi en 6nemli ilkemizdir. Bu sebeple, ¢ift kor hakemlik sistemi uygulanmakta ve

gerekli durumlarda Uglinci hakeme miiracaat edilmektedir. Yazilarin degerlendirilmesinde

ICMJE standartlari gozetilir. Yayinlanan yazilarin tam metinlerine erisim Ucretsizdir. Dergimizin
etik politikasi geregi, intihal tolere edilemez. Dergimize yayimlanmak lizere génderilen tim

makalelerin igerigi, intihal denetimi yazilimi ile kontrol edilmektedir.
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Cok Boyutlu Uzaylarda Cokgensel Sayi Dizisinin Genellestirilmesi
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Anahtar Kelimeler
Cok boyutlu sayilar
Cokgensel sayilar
Pascal liggeni
Algoritma.

Bu ¢alismada, iki, lic ve dort boyutlu uzaylarda alanyazinda yer alan tggensel, karesel,
besgensel, altigensel ve daha genel olarak ¢okgensel sayilarin olusturulmasindan yola
cikilarak, daha yliksek boyutlu uzaylarda ¢okgensel sayilarin insasi izerine ¢ahsilmistir.
Sekilsel olarak c¢ok boyutlu uzayda cokgensel geometrik sayilar, ¢ boyutlu uzaya
izdlstmleri alinarak iliskilendirilmistir. Ayrica k bir dogal sayi olmak Uzere k-boyutlu
uzayda c¢okgensel geometrik sayilar insa edilerek sayi dizisinin genel terimi
hesaplanmistir. Bu genellestirme yontemi teorem halinde ifade edilip timevarim
yontemi kullanilarak ispatlanmistir. Ayrica her bir gokgensel sayinin her terimini farkl
boyutlarda ¢izmek igin genellestirme kuralindan yararlanarak elde edilen yontem
JavaScript programlama dili yardimiyla bilgisayara anlatilip 2., 3. boyuttaki ¢cokgensel
sayilar olusturulmus ve gorselleri gizdirilmistir. 4. boyut ve daha lst boyuttaki cokgensel
sayllarin ise 3. boyuta izdlslimleri, yazilan program ile gosterilmistir. Sonug olarak ¢ok
boyutlu ¢okgensel sayi dizisinin Pascal Uggeni kullanilarak 6zgiin bir yontemle
genellestirilmesi ve her boyuttaki her terimin algoritmanin sirali adimlari kullanilarak
programlama diliyle ifade edilip terimlerinin sekilsel ve eklenen nokta sayisi bakimindan
incelenmesi saglanmistir. Bu yontem ile sekillerde her boyutta farkl olan (eklenen)
nokta sayisi tablo ile gosterilerek genellestirme yéntemine uygun bir iliski elde
edilmistir.

Article Info

Abstract

Received
11.03.2021
Accepted
29.06.2022

Keywords
Multi-dimensional
numbers
Polygonal numbers
Pascal’s triangle
Algorithm

In this study, the construction of polygonal numbers in higher dimensional spaces was
studied, based on the creation of triangular, tetragonal, pentagonal, hexagonal and
more generally polygonal numbers in two- three- and four dimensional spaces.
Polygonal numbers in multidimensional space are geometrically associated by taking
their projections into three-dimensional space. Furthermore, the general term of the
number sequence was calculated by constructing polygonal geometric numbers in k-
dimensional space, with k being a natural number. This generalization method was
expressed in a theorem and proved by using the induction method. In addition, a
program developed with JavaScript language was created using the method obtained
by using the generalization rule to draw each term of each polygonal number in
different dimensions. Projections of polygonal numbers in 4-dimensional and higher-
dimensional spaces into 3-dimensional space were drawn through program. As a result,
polygonal number sequences in multidimensional spaces were generalized by an
original method using the Pascal triangle, and each term in each dimensional space was
expressed algorithmically and examined in terms of the number of points added in
dimension increase. Through this method, showing the number of points that are
different (added) in each dimensional space in the figures with a table, an appropriate
relationship with the generalization method was obtained.

1 Atakum Bilim ve Sanat Merkezi-Samsun; e-mail: akfshn.2004@gmail.com; ORCID: 0000-0002-5876-7787
2 R.K. Bilim ve Sanat Merkezi-Samsun; e-mail: berkaysemiz555@hotmail.com; ORCID: 0000-0001-9512-8602
3 R.K. Bilim ve Sanat Merkezi-Samsun; e-mail: esra.unsal55@gmail.com; ORCID: 0000-0003-3058-0619 (Corresponding author)
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1. GiRIS

Boyut kavrami (izerine varyasyonlar Euclid’in (M.0. 300) sinir notasyonu tanimlamasiyla
baglar. Euclid geometrisinde bir nesne, uzunluk, genislik veya yukseklige sahip olma
bakimindan bir 6zellik tasir ve nesnenin sadece uzunlugu varsa 1-boyutlu; uzunlugu ve derinligi
varsa 2-boyutlu; uzunlugu, derinligi ve yliksekligi varsa 3-boyutludur. Poincare’ in 1905’ de
topolojiyi tanitmasiyla matematikgiler boyut kavrami hakkinda daha derinlemesine
disinmeye baslamislardir (Manin’den aktaran Ural, 2011).

O zamana kadar, boyut kavrami deneysel bir bakis acisiyla ele alinmakta ve bir nesnenin
boyutunun gesitli yonlere yayilimi ile ilgili oldugu diistinilmekteydi. Bu tanimlama ile Euclid’
in tanimlamasi paralellik gostermektedir.

Boyut kavrami dizlem geometri, analitik geometri-analiz ve topoloji perspektiflerinden
ele alinabilir. Topolojide, uzayda bir N kiimesinin her elemani, tim noktalari N’ de olan bir
kiirenin merkezi ise bu N kiimesine bir komsuluk denir. Ornegin bir kibiin ic bélgesi
komsuluktur. Bir N komsulugunun siniri N’ ye ait olmayan tiim noktalarin kiimesidir fakat N'nin
bazi noktalarini iceren keyfi kiiciik kiirelerin merkezidir. Ornegin bir kiibiin ici icin sinir alti tane
ylziadir. Bu kavramlara gore boyut tanimi soyledir: Bir S kiimesinin her noktasi, S ile
arakesitlerinin sinirlari en fazla (n-1) boyutlu kiigciik komsuluklarda bulunuyorsa bu S kiimesi
en fazla n-boyutludur ve S kiimesi en fazla n-boyutlu ise S kiimesi n-boyutludur (Menger’den
aktaran Ural, 2011).

Olcay (2010) calismalarinda t¢gensel sayilar ve Gauss ile ilgili sunlari séylemistir

“Uggensel sayilar ile ardisik dogal sayilar arasinda yakin bir iliski vardir. Eger n. icgensel
sayl T,, olarak gosterilirse, ardisik ilk n dogal sayinin toplami n. Uggensel sayiyi verir. Yani

nn+1)
2

"dir. Bu formul daha ¢ok kiig¢lik bir cocukken tnli matematik¢i Carl F. Gauss tarafindan

T,=1+2+3+-+n=

bulunmustur. Formulin ortaya cikisi ile ilgili meshur bir hikaye vardir.” (s.2).
Geometrik sayilar ile ardisik tam sayilarin kuvvetlerinin toplami arasinda da dikkat gekici
bir iliski vardir. Ornegin, n. kare piramitsel (liic boyutlu uzayda) ve n. kiipsel (dért boyutlu

uzayda) sayilar sirasiyla

nm+1D)(2n+1
12 + 224324 -4+ n? = ( )6( )

n(2n+ 1) 2
=

134+23433 4+ .40 = I
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seklinde ifade edilmektedir.
1.1. Alanyazinda Yapilan Calismalar
Alanyazinda yer alan ve ¢alismada kullanilan tanimlar verilmistir.
a) k_Boyutlu Uggensel Sayilarin Onceki Boyut Kullanilarak Bulunmast:
k > 1 olmak tzere k_boyutlu bir uzayda n. licgensel sayi Ag‘) ile gosterilir ve
A=Al 4 a8+ 28D 4 af Y
seklinde tanimlidir (Sahin, 2016).
b) Diizlemde (2 boyutlu uzayda) Cokgensel Sayilar:
Kenar sayisi r olan gcokgenler icin de geometrik sayilar daha 6nceki yaklagsimlara benzer sekilde

belirlenmistir. Bu durumda, Pn(z)dUzIemde n. cokgensel sayl olmak tizere

P,fz) =n+(—2) (n_—l)

2
dir.
h.lzl
hzzr_l
h3=2r—3

hp, =h; +d(n—1)
=1+(r-2)(n—-1)

Sekil 1: Diizlemde Cokgensel Sayilar

n. gokgensel saylyi olusturmak igin n. adiminda eklenen nokta sayisi h,, ise
hy =1
h,=r—1
hy=r—1+4+r—-2=2r-3
hy=2r—3+r—-2=3r—-5

h,=1+@—-2)(n—-1)

olarak bulunur. Buradan
Pl(Z) = hl == 1
PZ(Z) =h+h,=14+r—-1=r

p3(2)=h1+h2+h3=1+r—1+2r—3=3r—3
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PP =h +hy+hy+h,=1+7r—1+2r—3+3r—5=6r—38

P =hy +hy + hy + -+ hy,
hi+h, 1+1+@—=2)(n—1)
= n = n
2 2

2+ (r—2)(n—1)

oldugu gorulir (Convey ve Guy, 1996).

c) Ug Boyutlu Uzayda Cokgensel Sayilar

r kenarli bir cokgen alinsin. Bu ¢okgen Uzerine U¢ boyutlu uzayda kurulan n. cokgensel sayi
Prfg’)ile gosterilmek tzere

PO =p® + PP + ...+ pP

seklinde tanimhdir. O halde,

@ _ r—Z) ) (4—r>
P, (—2 + > n

P =p®4p® 4 ...y p@

seklinde oldugu kullanilirsa

_nn+1)
6
elde edilir (E. Deza ve M. M. Deza, 2012).

[n(r—2) = (r = 5)]

d) DOort Boyutlu Uzayda Cokgensel Sayilar

Dort boyutlu uzayda n. cokgensel sayi P,f4)ile gosterilsin. Bu durumda,
Pn(4) = Pl(g) + P2(3) + -+ PTEB)
seklinde tanimhdir. O halde Pf') kullanilirsa

Y = pPP+p® + ..+ PP

_nn+1)(n+2)

TG =2n—-@-6)

olarak bulunur (Sahin, 2016).
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e) N-Boyutlu Uzayda Uggensel Sayilar

N. boyutta n. liggensel sayi A%N) ile gosterilmek lzere

8= = n )

 (n=1D!N! N
dir (Sahin, 2016).

f) Binom Katsayilari ve Pascal Uggeni

n
Binom katsayisi 0 < k <n olmak uzere (k)’ n elemanh bir kimenin k elemanh alt

kiimelerinin sayisini veren ifadeye denir ve

ny n! _n.(n—l)...(n—k+1)
(k) T (n—=k)Lk! k.(k—1)..1

seklinde gosterilir. Binom katsayilarinin Pascal Giggenini tGretmesi bilinen bir durumdur (Eren,
2015).

o

6 O -
I 2

DO OO 146
B 0O OE 1 sw0s

Sekil 2. Pascal Ucgeni

g) Pascal Uggeninde Ust Toplama Ozelligi:

m, n dogal sayi olmak lizere

)+ (e (M) = ()

dir (Eren, 2015).

Temelini iki, G¢ ve dort boyutta cokgensel sayilar i¢in ortaya konulan formillerden alan
calismada, her boyutta, bir dnceki boyut sayisini mertebe kabul edip ilerlenmis; cok boyutlu
uzayda cokgensel sayi dizisinin genel teriminin, Pascal ti¢geni ve kenar sayisi iliskilendirilerek

0zgin bir yontem ile bulunmasi ve bu yontem ile algoritmanin sirali adimlari kullanilarak cok
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boyutlu cokgensel sayilari gizen bir program yazilmasi amaglanmistir. Cok boyutlu ¢okgensel
sayllar ile ilgili kaynak taramasi yapildiginda l¢gensel sayilarin k. boyutta ve cokgensel sayilarin
da 4. boyutta genellestirildigi bilgilerine ulasiimistir. Cok boyutlu cokgensel sayi dizisinin genel
terimi alan yazinda bulunmamaktadir. Bu sebeple, alan yazina katki saglamak adina ¢ok
boyutlu cokgensel sayi dizisinin genellestiriimesinin Pascal Uggeni kullanilarak 6zglin bir
yontem ile bulunmasi ve bu genellestirme yonteminin uygulamasi olarak algoritmanin siral
adimlari ile bir programlama dili (JavaScript) kullanilip bilgisayara anlatiimasi, Gst boyutlarin

algilanmasina katki saglamistir.

2. MATERYAL VE METOT

Sahin’in (2016) yaptig calismada: “Dért Boyutlu Uzayda Cokgensel Sayilar, k-Boyutlu
Uzayda Uggensel Sayilar” bagliklari icin genellestirmeler yapilmistir.

Alan yazindaki bu c¢alismalar kullanilarak lg¢gensel, dortgensel, besgensel sayilarin 4.
boyutlarina kadar terimler hesaplanip her biriicin tablolar olusturuldu. Tablolar incelendiginde
tablolarin temelini Gggensel sayilarin olusturdugunun ve Pascal liggeni ile arasinda bir iliski

oldugunun farkina varildi. Belirtilen iliski bu ¢alismanin 6zgiin yonteminin temelini olusturur.

2.1. Cokgensel Sayi Dizilerinin Farkli Boyutlarda Tablolar ile Gosterilmesi

Ucgensel sayilar icin belirtilen tablo yapildiginda pascal licgenindeki artis diizeniyle ayni
oldugu gorildi. Dolayisiyla Gggensel sayilarin tablosu pascal Giggeninin kendisini olusturur.

Ucgensel sayilarda k. boyutun (n+1). terimi ile (k+1). boyutun n. teriminin toplaminin
(k+1). boyuttaki (n+1). terime esit ve 0. boyutun ilk terimi 1 olduguna gore Ulc¢gensel sayilarin
pascal licgeniyle ayni diizene sahip oldugu goérilir. Ornek icin secilen 3.boyutun ikinci terimi

ile 4. Boyuttaki ilk terimin toplaminin 4. boyuttaki 2. terimi verdigi gorilir ve ifadeyi saglar.

Tablo 1. Ucgensel Sayilarin 0. Boyuttan 4.Boyuta Kadar Olan Gosterimi

o bolgesi

Oboyut 1|1 1 1 1 1
lboyut 12 3 4 5 6
2boyut 113 6 10 15 21
3.boyut 1(4 10 20 35 56
4.boyut | 15 35 70 126
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Sembolik Gosterim: “a, bdlgesi” diger cokgensel sayilarla iligkiyi incelemek adina
tanimlanmistir.

Dortgensel sayilarda da (ggensel sayilardaki gibi k. boyutun (n+1). terimi ile (k+1).
boyutun n’inci teriminin toplaminin (k+1). boyuttaki (n+1). terime esit oldugu gorilir. Ornek
icin secilen 2. boyutun 3. terimi ile 3. boyutun 2.teriminin toplaminin 3.boyuttaki 3. terime
esittir. Ancak U¢gensel sayilardan farkli olarak 0. boyutun ikinci terimi liggensel sayilara gore 1
fazla oldugundan dolay! saginda veya altinda kalan sayilarin olusturdugu “a,“ bdlgesine
baslangica gore 1 pascal lggeni eklenmis olur. Dolayisiyla dértgensel sayilarin olusturdugu
tablo, tggensel sayilarin olusturdugu tablo ve “a,” bdélgesinin Gzerine 1 tane pascal liggenin
eklenmesiyle olusur. Olusan bodlge “a,” bolgesi olarak tanimlanmigstir. Eklenen pascal lggeni

o n

sayisl “p”nin alt indisinde verilmek Gzere tanimlanmustir.
ow . n

Sembolik Gosterim: “p,. 7, a, bolgesine eklenen Pascal tiggeni sayisi “p”nin alt indisinde

x olarak tanimlanmistir.

Tablo 2. Dértgensel Sayilarin 0. Boyuttan 4. Boyuta Kadar Olan Gésterimi ve Pargalanis

Yéntemi
a; bolgesi
Oboyut 1(2 2 2 2 2
lLboyut 1|3 5 7 9 11
2boyut 1[4 (9 16 25 36 (5+9 =09
3boyut 1{5(4 30 55 91
4boyut 16 20 5
'4

1 1 11

1 1

1 123 456
1 + 136 1015 21
1 0 35 56 1410 20 35 56
115 15 35 70126 1 5153570126

Ao +p1=ay

Besgensel sayilarda k boyutun (n+1). terimi ile (k+1). boyutun n. teriminin toplaminin
(k+1). boyuttaki (n+1). terime esit oldugu goriiliir. Ornek icin segilen 1. boyutun 4. terimi ile 2.
boyuttaki 3. terimin toplami 2. boyuttaki 4. terimi verdigi ve ifadeyi sagladigi goralir. Ayni
zamanda 0. boyutun 2. terimi 3 olduguna goére “a,” bdlgesine baslangica gére 2 tane pascal

Ucgeni eklenir.
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Tablo 3. Besgensel Sayilarin 0.Boyuttan 4. Boyuta Kadar Olan Gosterimi ve Pargalanis

Yontemi
a; bolgesi
Oboyut 13 3 3 3 3
Lboyut 114 7 10 13 16
2.boyut 1|5 12@ 35 51 10+Q2 :®
3.boyut 116 18 40 75 126
4boyut 1|7 25 65 140 266

ap bolgesi P2 (cklenen pascal sayist)

Ir1 111 11 11
1123 4 5 6 23 456
113 6 10 15 21 . 3 36 101521
114 10 20 35 56 4 10 20 35 56
115 15 35 70 126 5 1535 70 126

ap+p2 = a;
Tablo 1-2-3. pargalanislari arasindaki iliski incelendiginde y kenarl ¢okgensel sayilarda O.
boyutun 2. teriminin sezgisel olarak (y-2) oldugu gorilur. Dolayisiyla “a,” bolgesine baslangica
gore (y-3) tane pascal Giggeni eklenmis olur. Bu pargalama yontemi genellestirme icin de Tablo

4. de goruldugi gibi uygulanir.

Tablo 4. y Kenarli Cokgensel Sayilarin 0.Boyuttan 4. Boyuta Kadar Olan Gosterimi ve

Parcalanis Yontemi

ap-n bilgesi

1| y-2 y-2 y-2 y-2 y-2

1 |y-1 2y-3 3y-5 4y-7 5y-9
2boyut ] y  3y-3 6y-8 10y-15 15y-24
1

1

0.boyut

I.boyut

3.boyut y+1 4y-2 10y-10 20y-25 35y-49
aboyut 1[y+2 Sy 15y-10 35y-35 70y-84

oty bislgesi l Pgy-3) (eklenen pascal sayisi)
nr 1111 11111
1123 45 6 123 456
1{3 6 1015 21 + I 36 101521
114 10 20 35 56 I 4 10 20 35 56
115 153570126 I 5153570126

Qg + Py-3 = ay_3
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2.2. Cokgensel Sayi Dizilerinin Farkh Boyutlardaki Tablolarinin Kombinasyon ile ifade

Edilmesi

Adim 1:

Tablo 5. Pascal Uggeninin Yan Yatiriimasi ve Boyutlar Uzerinden Gésterilmesi

1 Oboyut 1 1 1 1 1 1

1 1 lboyut 1 2 3 4 5 6

1 2 1 —> 2boyut 1 3 6 10 15 21

1 3 3 1 3.boyut 1 4 10 20 35 56
1 4 6 4 1 4.boyut 1 5 15 35 70 126

Adim 2:

Tablo 6. Pascal Uggeninin Kombinasyonlu Gésterimi ve Kombinasyonlu Gésteriminin Yan

Yatirilip Boyutlar Uzerinden Gosterilmesi

Adim 3:

Tablo 5. de oldugu gibi yan vyatirilan pascal Uggeninin kombinasyon degerlerini
olusturdugumuz 6zglin gosterim lizerinden ifade etmek icin k boyutu n dizinin n. terimini ifade
etmek Uzere herhangi bir degerde kombinasyonun (st kismindaki ifadenin terimin solundaki
(n-1) ve Ustundeki terim sayisinin (k) toplamina, altindaki ifadenin ise terimin Ustiindeki (k) ya

da solundaki (n-1) terim sayisina esitligi Sekil 3. de oldugu gibi gosterilebilir.
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e ) =% )

n — 1) —> Solundaki terim sayisi

k —> Ustiindeki terim sayisi

Sekil 3. Yan Yatirilan Pascal Uggeninin Terimlerinin n ve k Cinsinden Gosterilmesi

Ornegin 3. boyutun 3. terimi kombinasyon ile yazilmak istenirse bu terimin tstiindeki (k)
ve solundaki (n-1) terim sayisi toplami 5’i verir. Bu toplam degeri kombinasyonlu gdsterimin
Ust kismina yazilir. Ayni terim icin Gstiindeki (k) ya da solundaki (n-1) terim sayisi ise 3 ya da 2

‘vi verir. Bu deger ise kombinasyonlu gosterimin alt kismina yazilir.

Tablo 7. Farkl Boyutlarda Ucgensel Sayi Dizisi Terimlerinin Kombinasyon ile Gésterimi

o.vore(5) (1) ) () (0

Adim 4:

a, bolgesi lizerine eklenen pascal Giggenlerinin tepe noktasi 0. Boyutun 2. Terimi olduguna
gore aslinda 1 birim saga kaymis oluruz. Yan yatirilan Pascal licgeninde 1 birimlik saga kayma
normal Pascal Giggeninde bir alt basamaga inmeye denktir. Bundan dolayi 6nceki adimlarda
gosterilen kombinasyonlu gosterimin Ustlindeki ifadenin 1 eksigi alinarak ayni yorumlar

eklenen Pascal licgenleri icin de yapilabilir.
k+(n-1 (k+n—2)_<k+n—2)
n—1 n—1 B k

Tepe noktasinin 1 birim kaydirilmasi
sonucu olusan azalma

Sekil 4. Eklenen Pascal Uggenlerinin Tepe Noktasinin 1 Birim Sagda Olmasi Sebebiyle

Olusan Azalma
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Adim 5:
Adim1-2-3-4’te yapilan incelemeler géz 6niline alindiginda boyutu k olan dizininin n.

terimini y cokgensel sayly1 gostermek lizere, k boyutlu cokgensel sayinin genel teriminin

yr,f:(k+z—1)+(y_3)x(k+7l:—2)

oldugu sezgisel olarak goralur.

3. BULGULAR

3.1. Cok Boyutlu Uzaylarda Cokgensel Sayi Dizisinin Genel Teriminin Bulunmasi

Yontem bolimi Adim-5’te sezgisel olarak ifade edilen genellestirme teorem seklinde
ifade edilmistir. Teoremin ispati icin gerekli bilgiler ispat dncesinde verilmistir.

iki, Gic ve dért boyutlu cokgen sayilarin olusumuna benzer sekilde “m_ Boyutlu Cokgensel

Sayilarin Tanim1” arastirmacilar tarafindan verilmistir.

m_ Boyutlu Cokgensel Sayilarin Onceki Boyut Kullanilarak Bulunmasi:

m bir dogal sayl olmak lizere m_boyutlu bir uzayda y kenarli n. cokgensel sayi y,Em) ile

gosterilir ve

yMD = ymopym gy

seklinde tanimlidir.

Varsayim: m herhangi bir dogal sayi olmak Uzere

(") =0

dir. Yani m nin degerleri icin ¢alisma boyunca

(=)= ()= @) =m0

yazilabilir.

Teorem (k_ Boyutlu Cokgensel Sayi): k boyutu, y kenar sayisini, gostermek Ulizere k_
boyutlu cokgensel sayi dizisinin genel terimi; k ve y: y=3 icin herhangi birer dogal say1 olmak
Uzere,

yr(lk)=(k+2_1)+(y—3)(k+2_2)
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seklindedir.
Ispat: ispat icin tiimevarim yontemi kullanilsin.
e k = 2 icin teorem dogru oldugu gosterilsin.

2 boyutlu ¢okgensel sayilarin n. terimi teorem ifadesinde yerine yazilip kombinasyon
hesaplari yapildiginda

=)+ 0-90)

_(n+1)m n.(n-1)

==t -3)—;

=~n+1+ @ -3)n+1)]

=§(n+1+yn—3n—y+3) ...... ®......
olarak bulunur.

Ote yandan “Diizlemde Cokgensel Sayilar” bélimiinde 7 = y icin hesaplama yapildiginda

,_2+0-2@0-1
In = ) :

n
n = E(2+yn—y—2n+2)

bulunur.
@ ve B ifadeleri esit oldugundan teorem k = 2 icin dogrudur.

e Teorem k = m igin dogru olsun. Bu takdirde teorem ifadesi
m _m+n-—1 _ m+n-—1
=TT o=

seklinde yazilabilir. Bu esitlikte m boyutu gosterdiginden m, herhangi bir dogal sayidir.

e Son olarak k = m + 1 igin teoremin gecerli oldugu gosterilsin. Gosterilmesi
gereken ifade

(m+1) _Mm+n _ m+n-—1
W= G ) o= ET)
dir.

“m_ Boyutlu Cokgensel Sayilarin Onceki Boyut Kullanilarak Bulunmasi” tanimi geregi

+1
yI = ym oy gy

oldugundan yapilan kabul her bir terim icin kullanilirsa

= (o= D+ (M) r o= )+ (M)

+(y_3)(mr-r|l-1)+ '''''' +(m+r‘:ll—1)+(y_3)(m+£—2)
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elde edilir. “Varsayim” geregi (mr; 1) = 0 oldugundan bu ifadede yerine vyazilip

() (e (P ()
G R e R G

seklinde yazilir. Burada “Pascal Ucgeninde Ust Toplama Ozelligi” kullanilirsa

~(nr) o= 37

bulunur ve ispat biter.

Ornek 1. 6. boyutta besgensel sayi dizisinin 4. terimini bulunuz. (526) =7)

Cozim: ‘k_ Boyutlu Cokgensel Sayl’ teoreminde y = 5,k = 6,n = 4 yazilirsa

5516)=(6+g_1)+(5‘3)(6+2_2)=“0

bulunur.
Ornek 2. 3. boyutta tiggensel sayi dizisinin 2. terimini bulunuz. (3;3) =7)

Coziim: ‘k_ Boyutlu Cokgensel Sayl’ teoreminde y = 3,k = 3,n = 2 yazilirsa

3gz)=(3+§—1)+(3_3)(3+§—2)=4

bulunur. Ote yandan “Ug¢ Boyutlu Uzayda Cokgensel Sayilar” bélimiinde r = 3,n = 2
degerleri yerine yazilirsa,

22+ 1
P :% [2B3—-2)-(3-5]=4
elde edilir.
3% = P}

oldugu gorilir.

3.2. Cok Boyutlu Cokgensel Sayilarin Cizim Yontemi

Cokgensel sayilarin n. terimleri bir 6nceki boyuttaki ayni cokgensel sayi dizisinin ilk n tane
terimi toplanarak elde edilir. Bu sebeple cokgensel sayilarin sekilleri cizilirken bir sonraki
terime geciste olusan sekil, cokgensel sayinin bir dnceki terimdeki sekliyle, bir 6nceki boyuttaki
ayni terimin seklinin birlesmesiyle olusur. Onceki terimdeki her noktadan birer tane o boyutun

2. terimindeki seklin olusmasi kosuluyla 2 sekil birlestirilir.
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4.

A%\
-

&/

A%

A3

Sekil 5. Her Terimin iki Terimle Birlesiminin Gosterilmesi (A3 + A3= A3)

Sekil 6. 3 Boyutlu Ucgensel Sayilarda Onceki Terimin 4 Noktasindan Birer Uggen Piramit

Olusumu

Sekil 7. 4 Boyutlu Dortgensel Sayilarda Terim Birlesimi ve “Tabani Dértgen Piramit” Olan

Piramit Olusumu

Sekil 7. deki ¢izim O3 + D§ = O3 ifadesiyle gosterilebilir. Ayrica bu sekilde gériildigi gibi
4. boyutta dortgensel sayilarin 2. teriminin 6nceki terimin 6 noktasindan birer tane “tabani

dortgen piramit” olan piramit olusmustur.
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1.terim{  2.terim 3.terim 1.terim) 2.terim 3.terim
0.boyut ° . ® O.boyut | e o o o
1.boyut L 1.boyut g

2.boyut 2.boyut

3.boyut A

:
£
4 "

3.boyut

4.boyut 4.boyut

Sekil 8. Ucgensel ve Dértgensel Sayilarin Photoshop Programindaki Cizimlerinin Terim ve

Boyut iliskisi

3.3. Cok Boyutlu Cokgensel Sayilari Cizen JavaScript Diliyle Yazilmis Bir Program

Olusturulmasi

Cizim yontemine goére bir cokgensel sayinin seklinin gizilmesi icin dnceki boyuttaki
sekillere ihtiyac vardir. Bu sebeple program (JavaScript), sekilleri gizerken 2. boyut Gstlindeki
sekiller icin alt boyutlardaki sekillere ihtiyac duyar ve fonksiyonun cok kez calismasi gerekir.
Bu ylizden programda sistem 2.boyut icin calistirildiginda 2. boyuttaki sekilleri ¢izen ve 2.boyut
Ustd icin calistinldiginda kendisini dnceki boyuttaki tiim terimler icin calistiran 6zyinelemeli bir
fonksiyon kullanildi. Olusturulan JavaScript diliyle yazilmis gizim programina arastirmacilar
tarafindan veriler (k-boyut, y-kenar sayisi, n-terim) girilerek iki ve Giclinci boyuttaki sekillerinin
gorselleri ile dordlincl ve daha Ust boyutlardaki cokgensel sayilarin sekillerinin 3. boyuta dik
izdistim gorselleri cizdirilmistir. Verilen erisim adresinden olusturulan bu ¢izim programina

ulasilabilir.

Erisim adresi: https://editor.p5js.org/polygon/full/gri5NcKSu
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> sketchjs® Saved:6daysago  Preview

y=3k=4n=3nokta sayss1 = 15 denkleme gére = 15

1 let points = [];

2 1let polygons = [1;

3 let outerEdges = [J;
4 let counter = 0;

5 let sliders = [];

6 let inputs = [J;

7 1let button;

8 let ptext;

9 1let ylayer = 0;

10 let zlayer = 0;

11  1let noktaSayisi = 0;
12 let denklem = 0;

700 / n/y;
19 const d = ((y - 2) ~180) / y;

21 function setup() {

22 ptext = createP();

23 createInputs();

24 createCanvas(500, 500, WEBGL);

25 //nklem = comb(k + n - 1, k) + ((y - 3) * comb(k + n - 2, k));
3

28" function draw() {
29 if (counter % 1 ==0) {
round H

30 ;
31 eku =700 /n/y
32 denklem = comb(k + n - 1, k) + ((y - 3) * comb(k + n - 2, k));

Sekil 10. JavaScript Programinda 4. Boyuttaki Ucgensel Sayilarin 3. Teriminin 3. Boyuta Dik

izdiistim Gorseli

> sketchjs® Saved: 6 days ago Preview

~

Tet points= i; v =4 k=3 n=4 nokta sayist = 30 denkleme gére =30
let polygons = [];
let outerEdges = [];
let counter = 0;
let sliders = [];
let inputs = [];
let button;

let ptext;

let ylayer = 0;

10 let zlayer = 0;

11  let noktaSayisi = 0;
12 let denklem = 0;

D00~ DU D W N —

13

14 let y = 3;

15  let k = 4;

16 let n = 3;

17 let eku =700 / n / y;

18

189 const d = ((y - 2) = 180) / y;
20

21 function setup() {

22 ptext = createP();

23 createInputs();

24 createCanvas(500, 500, WEBGL);

25 //nklem = comb(k + n - 1, k) + ((y - 3) * comb(k + n - 2, k));
3

28 function draw() {
297 if (counter % 1 ==

y
32 denklem = comb(k + n - 1, k) + ((y - 3) * comb(k + n - 2, k));

v

Sekil 11. JavaScript Programinda 3. Boyuttaki Dortgensel Sayilarin 4. Teriminin Gorseli
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¥ =35k =2 n=4nokta sayis: = 22 denkleme gére =22

let points = [];
g e B ¢ 2 Jce
le P
le =0;
le 3
le oktaSayis1 = 0;
let denkle 0;
letiy=3; ‘
let 4;
Tet n'=3;
let eku = 700 3
const d = (( 2) * 180) i
function Q=L

text = createP();

createl ts();

createCanvas(500, 500, WEBGL);
}
function draw() { . .

if (counter % 1 == 0) {

background(200) ;

el 700

= comb(k +n -1, k) + ((y - 3)

Sekil 12. JavaScript Programinda 2. Boyuttaki Besgensel Sayilarin 4. Teriminin Gorseli

3.4. Cok Boyutlu Cokgensel Sayi Ciziminde Her Terimde Eklenen Nokta Sayisi

Cokgensel sayilarda bir sonraki terime gegisteki artan nokta sayilan igin tablolar
olusturulmustur. Tablolardaki degerler cizim programi ile hesaplanmistir ve bu degerler
arasinda bir iliski oldugu tespit edilmistir. Genellemeye gidildiginde eklenen nokta sayisinin
genel teriminin gokgensel sayilarin genel teriminde (k_Boyutlu Cokgensel Sayi Teoremi)

k(boyut) yerine (k-1) yazilmis hali oldugu gorulmustir.
Tablo 10. k boyutlu y kenarl cokgensel sayilarin 2. terimlerinde eklenen nokta sayisi

licgensel karesel besgensel y kenarli gokgen

1.boyut 1 2 3

3.boyut 3 4 5

4.boyut 4 5 6

S
2.boyut 2 3 4 (2
(
(

k.boyut <k>
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Tablo 11. k boyutlu y kenarl cokgensel sayilarin 3. terimlerinde eklenen nokta sayisi

1.boyut

2.boyut

3.boyut

4.boyut

k.boyut

licgensel karesel
1 2
3 5
6 9
10 14
k+ 1) (k +1
2 2

besgensel

3

12

18

(k+1>+2k
2

y kenarli gcokgen

B)+o-5()
009
()+0-9()
605

Tablo 12. k boyutlu y kenarl cokgensel sayilarin 4. terimlerinde eklenen nokta sayisi
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Tablo 13. k boyutlu y kenarl cokgensel sayilarin n. terimlerinde eklenen nokta sayisi

1.boyut

2.boyut

3.boyut

4.boyut

k.boyut

(

licgensel
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k+n-2
k—1

)
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4. TARTISMA VE SONUG
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)
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()
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+v-3)(,)
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k—1

k+n-3

+o-3 ("

Cokgensel sayilarin 4. boyuta kadar olan terimleri tablo ile gosterilerek Pascal lggeni ile

iliskili oldugu sonucuna varildi.

Pascal Uggeni temel alinarak olusturulan lggensel sayi dizisi tablosunda a, bdlgesine

Pascal tggeni eklenmedigi, dortgensel sayi dizisi tablosunda a, bolgesine 1 tane Pascal liggeni

eklendigi, besgensel sayi dizisi tablosunda a, bdlgesine 2 tane Pascal Gggeni eklendigi ve bu

sekilde devam edilirse y kenarli gokgensel sayi dizisi tablosunda a, bdlgesine (y-3) tane Pascal

Uggeni eklendigi sonucuna varildi. Pascal liggeninin a, bolgesine eklenen Pascal liggeni sayisi,

seklinde genellestirildi.

g + Py-3 = ay_3
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Tablodaki terimler, solundaki terim sayisi (n-1) ve Ustlindeki terim sayisi (k boyutlu)
kullanilarak kombinasyon ile ifade edildi.

Sonug olarak kullanilan bu 6zgiin yontem ile k — boyutu, y — kenar sayisini, gostermek
Uzere k —boyutlu cokgensel sayi dizisinin genel terimi; k ve y: y>3 icin herhangi birer dogal sayi

olmak Uzere,
y = (KFn=1) gy (k¥n-2)

seklinde elde edildi (k_ Boyutlu Cokgensel SayiI Teoremi).

Gokgensel sayilarin n. terimleri bir 6nceki boyuttaki ayni gokgensel sayi dizisinin ilk n tane
terimi toplanarak elde edilir. Bu sebeple ¢okgensel sayilarin sekilleri gizilirken bir sonraki
terime gegiste olusan seklin ¢okgensel sayinin bir 6nceki terimdeki sekliyle, bir onceki
boyuttaki ayni terimin seklinin birlesmesiyle olustugu sonucuna varildi.

Bu ¢izim yonteminden yararlanarak ¢okgensel sayilari her boyutun her teriminde ¢izen
JavaScript diliyle yazilmis bir program olusturuldu.

Programdan elde edilen verilerle, cokgensel sayilarin bir sonraki terime geciste artan
nokta sayilari icin tablolar olusturuldu. Tablolarda genellemeye gidildiginde sonraki terime
geciste eklenen nokta sayisinin cokgensel sayilarin genel teriminde (k_ Boyutlu Cokgensel Sayi

Teoremi) k yerine (k-1) yazilmis hali oldugu goéruldi.
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Bazi 3-Alkil(Aril)-4-ftalimido-4,5-dihidro-1H-1,2,4-triazol-5-on Bilesiklerinin Yari-

Notralizasyon Metodu ile HNP ve pKa Degerlerinin Tayini
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Makalenin Alani: Matematik
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(0}

Gelig Tarihi Bu ¢alismada, asitlik Gzerine ¢6zlici ve molekiler yapinin etkilerini incelemek igin, bes
07.11.2022 3-alkil(aril)-4-ftalimido-4,5-dihidro-1H-1,2,4-triazol-5-on (3-7) bilesiginin dort farkh
Kabul Tarihi susuz ¢ozlclide (izopropil alkol, asetonitril, tert-butil alkol ve N,N-dimetilformamid)
21.12.2022 tetrabutilamonyum hidroksitle (TBAH) potansiyometrik olarak titrasyonlari yapilmis ve
Anahtar Kelimeler yari notralizasyon yontemi ile HNP ve karsin olan pKa degerleri her durum igin tayin
1,2,4-triazol edilmistir.

HNP

pKa

Titrasyon

Article Info Abstract
Received In this study, the effects of solvents and molecular structure upon acidity, five 3-
07.11.2022 alkyl(aryl)-4-phthalimido-4,5-dihydro-1H-1,2,4-triazol-5-ones (3-7) were
Accepted potentiometrically titrated with tetrabutylammonium hydroxide (TBAH) in four
21.12.2022 different anhydrous solvents (isopropyl alcohol, acetonitrile, tert-butyl alcohol and N, N-
Keywords dimethylformamide) and HNP and corresponding pKa values were determined by half-
1,2,4-triazole neutralization method for all cases.
HNP
pKa
Titration

INTRODUCTION

Triazoles are heterocyclic compounds that contain three nitrogen atoms. It has been

reported that 1,2,4-triazole and 4,5-dihydro-1H-1,2,4-triazol-5-one derivatives have a wide

spectrum of biological activities such as antioxidant (Kog et al., 2020; Yiiksek et al., 2020),

antimicrobial (Gursoy-Kol et al., 2020; Yiiksek et al., 2020), antifungal (Kahveci et al., 2008),

Gursoy-Kol et al., 2012), anti-inflammatory (Uzgoren-Baran et al., 2012), antiviral (Henen et

al., 2012) and antitumor (Demirbas et al., 2002).
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It is known that 1,2,4-triazole and 4,5-dihydro-1H-1,2,4-triazol-5-one ring show weak
acidic properties due to the N-H group it carries, and many studies have been conducted on
acidity studies of these compounds in recent years (Ocak, 2003; Glirbiz et al., 2021; Aktas-
Yokus et al., 2017; Yiksek et al., 2017). In these studies, anhydrous solvents were used
because of the low solubility of these heterocyclic compounds in water. The solutions of these
compounds in anhydrous solvents were potentiometrically titrated with tetrabutylammonium
hydroxide (TBAH). Potentiometric titrations are often used to titrate very weak acids and
bases, sometimes even mixtures of acids and bases (Huber, 1967). As a result of the titrations,
the pH and mV values corresponding to the titrant volume were read and a titration graph
was drawn according to these values. There are turning points from the plotted graphs. The
turning points are the points where the largest jump in mV versus the volume of titrant added
(mL) occurs. From these values, half-neutralization points are determined. Since the pK, values
at the half-neutralization points are equal to the pH values, the pH values are taken as the pK;
values.

In order to determine the acidity of 4,5-dihydro-1H-1,2,4-triazol-5-one derivatives, the
first two studies were carried out in 1991 on the potentiometric titration of their solutions in
isopropyl alcohol with TBAH and the determination of their pKa values (ikizler and Erdogan,
1991; ikizler et al., 1991).

In many studies, especially after 2002, titration graphs were drawn by
potentiometrically titration of the newly synthesized 4,5-dihydro-1H-1,2,4-triazol-5-one
derivatives in different non-aqueous solvents with TBAH. Then, titration graphs were drawn
and pKa values were determined by half-neutralization method (HNP) and molecular structure
on acidity were investigated (Bahceci et all., 2002; islamoglu et al., 2011; Yiiksek and Giirsoy-
Kol, 2008; Aktas-Yokus et al., 2020).

Knowing the pK, values of the active ingredient of pharmaceutical preparations is important
because the distribution of active ingredient molecules, transport behavior, binding to
receptors and their contribution to metabolic behavior depend on the ionization constant

(Demirbas et al., 1998; Putun et al., 1995; Frey et al., 1971).
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MATERIALS and METHODS

Chemical Compounds

In the study, firstly five N,N’-linked biheterocyclic 3-alkyl(aryl)-4-phthalimido-4,5-
dihydro-1H-1,2,4-triazol-5-ones (3-7)) required for work were synthesized according to the

literature (lkizler and Yuksek 1996; Ikizler and Un 1979; Ikizler and Yuksek 1993) (Schema 1).

R 0 R 0

N:< N:< \
‘ N—NH, + 0 W ‘ N<:@>

HN—\<O \ 2 HN //

= —°\é© 5)
) =

N N
‘ N—N ‘ N —N ‘
HN—\< / HN—\< HN //
(0] o
o
3 4 5
(0]
N — \ N —
‘ N—N ‘ —N
© o 0
6 7

Schema 1. N,N'-Linked biheterocyclic compounds whose acidity was studied
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Chemicals
Anhydrous solvents such as isopropyl alcohol, tert-butyl alcohol, acetonitrile and N, N-
dimethylformamide were used to determine the pK; constants of compounds 3-7. Required

solvents were obtained from Merck

Prepared Solutions

In the titration of compounds 3-7, which are weak acids, 0.05 N solution prepared by
diluting from a standard 0.1 N solution of TBAH in isopropyl alcohol was used as titrant. 103
M 100 mL solutions of the compounds 3-7 were prepared in isopropyl alcohol, tert-butyl

alcohol, N,N-dimethylformamide and acetonitrile.

Devices

A Jenway 3040 Model lon Analyzer was used in the study. The lon Analyzer used has an
sensibility of £0.001 with an accuracy of £0.005 in pH measurements, an sensibility of £0.1 in
mV measurements and an accuracy of £0.2. As the electrode, ingold combined pH electrode

was preferred. A 50 puL micropipette was used for the titrations.

Half-Neutralization Method

As a result of the titrations, the pH and mV values corresponding to the titrant volume
were read and a titration graph was drawn according to these values. The turning points were
found by using the first and second derivative graphs.

Weak acid and its salt form a buffer solution. In a buffer solution, the pH of weak acids can

be calculated using the following equation:
[A]
[HA]

pH - pK, 4 log

Where pH = pK,; when [A-] is equal to [HA] at the half-neutralization points (Skoog and Leary.
1992; Giindiiz and Giindiiz 2002; Ocak 2003).
As a result, the pH values of weak acids at the half-neutralization points can be taken

as pKj.
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RESULTS and DISCUSSION

In the study, half-neutralization values and corresponding acidity constants of five
N,N'-linked biheterocyclic compounds, which are 4,5-dihydro-1H-1,2,4-triazol-5-one
derivatives, were determined. The assays were carried out at 25°C in anhydrous environment
using potentiometric titration. Since the solubility of 4,5-dihydro-1H-1,2,4-triazol-5-one
compounds in aqueous media is very low, non-aqueous solvents such as isopropyl alcohol,
tert-butyl alcohol, acetonitrile and N,N-dimethylformamide are preferred. As titrant, a
solution of tetrabutylammonium hydroxide (TBAH), which is widely used in these
determinations, in isopropyl alcohol was used (Bahceci et all., 2002; islamoglu et all., 2011;
Yiksek and Gursoy-Kol, 2008; Aktas-Yokus et all., 2020).

The reason why the 4,5-dihydro-1H-1,2,4-triazol-5-one ring has weak acidity can be

explained as follows (Alkan et al., 2007):

R R
N:< @) @) N
, +OHveyaOEt _ N—R' ‘
N

o

N
‘ N—R H,O veya EtOH ‘
-H; ) {
HN—\< @N Q
(0]

o =

2 I 11 Il

< <
:<f'é B

R
N
-R | == ‘ N—R'
N
‘o

The resonance hybrid of | and Il resonance structures is lll, showing that the negative
charge is delocalized to include electronegative nitrogen and oxygen atoms.
The half-neutralization potentials of compounds 3-7 in four different non-aqueous

solvents and their corresponding pK, values are given in Table 1.

Table 1. The HNP and the corresponding pK, values of compounds 3-7 in isopropyl

alcohol, tert-butyl alcohol, DMF and acetonitrile at 25 °C

Compd. DMF Acetonitrile tert-Butyl Isopropyl alcohol
no alcohol
HNP pPKa HNP pKa HNP pKa HNP pKa
(mv) (mv) (mV) (mV)
3 -497 15,70 -619 18,04 -606 17,81 - -
4 -392 13,67 -486 15,31 -578 16,98 -76 7,62
5 -447 14,74 -409 13,98 -415 13,97 -351 12,73
6 -475 15,18 -471 15,08 - - -336 15,52
7 -550 16,94 -318 12,29 -392 13,41 -295 11,80
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When Table 1 is examined, it is seen that the typical S-shaped titration curves of the
compounds 3-7 are obtained in each solvent, and the HNP and the corresponding pK; values
are obtained. However, since S-shaped titration curves could not be obtained for compound
3 in isopropyl alcohol and compound 6 in tert-butyl alcohol, acidity values could not be
determined. Therefore, a comparison could not be made.

According to the results obtained, the order of the compounds in the solvents is as
follows, taking into account the HNP values:

3: DMF > tert-butyl alcohol > acetonitrile

4: isopropyl alcohol > DMF > acetonitrile > tert- butyl alcohol

5: isopropyl alcohol > acetonitrile > tert- butyl alcohol > DMF

6: isopropyl alcohol > acetonitrile > DMF

7: isopropyl alcohol > acetonitrile > tert- butyl alcohol > DMF

Compound 3 showed the highest acidity in DMF, while the other compounds had the
highest acidity in isopropyl alcohol. In addition, compound 3 showed the lowest acidity in
acetonitrile, while compound 2 in tert-butyl alcohol, and compounds 5-7 in DMF.

When all the compounds were taken into consideration, it was found that the
compound 2 showed the highest acidity in isopropyl alcohol, while the compound 3 showed
the lowest acidity in acetonitrile.

Considering the acidity order of the R functional groups, it was seen that the acidity

order of the compounds for each solvent was as follows:

DMF :4>5>6>3>7
Acetonitrile :7>5>6>4>3
tert-Butyl alcohol :7>5>4>3
Isopropyl alcohol :4>7>6>5

As can be understood from the ranking, it was observed that the groups linked to C-3
did not have a significant effect on acidity since they were far away. It is thought that factors
such as London gravitational forces and solubility are also effective on this ranking in acidity
strength, as can be seen from the literature.

Titration graphs of compounds 3-7 in DMF, acetonitrile, isopropyl alcohol and tert-

butyl alcohol at 25 °C are given in Figure 1-5.
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Figure 1. Potentiometric titration curves of 0.001 M solutions of compound 3 in 103 M

solutions of DMF, acetonitrile, isopropyl alcohol, and tert-butyl alcohol with 0.05 N TBAH
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Figure 2. Potentiometric titration curves of 0.001 M solutions of compound 4 in 103

M solutions of DMF, acetonitrile, isopropyl alcohol, and tert-butyl alcohol with 0.05 N TBAH
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Figure 3. Potentiometric titration curves of 0.001 M solutions of compound 5 in 10-3

M solutions of DMF, acetonitrile, isopropyl alcohol, and tert-butyl alcohol with 0.05 N TBAH
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Figure 4. Potentiometric titration curves of 0.001 M solutions of compound 6 in 103

M solutions of DMF, acetonitrile, isopropyl alcohol, and tert-butyl alcohol with 0.05 N TBAH
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Figure 5. Potentiometric titration curves of 0.001 M solutions of compound 7 in 103

M solutions of DMF, acetonitrile, isopropyl alcohol, and tert-butyl alcohol with 0.05 N TBAH
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Bu arastirma, ebelik 6grencilerinin adli vakalara yaklagimi ile adli ebelik hakkindaki bilgi
ve goriglerinin belirlenmesi amaciyla yapilmistir. Bu arastirma bir tniversitenin saghk
bilimleri fakultesi ebelik bolumu 3. ve 4. sinif 6grencileri ile tanimlayici-karsilagtirmali
olarak yapilmistir. Arastirmada 6rnekleme yontemine gidilmemis, evrenin tamamina
ulasilmaya calisilarak toplam 173 6grenci ile yurttilmdistir. Arastirmada 6grencilere 18
yas alti genital muayene yapma teklifi ile karsilastiginda 3. Sinif 6grencilerin %31.2’si
yapmayacagini, %18.2’si bu durum Kkarsisinda ne vyapacagini bilmedigini, %4.3
yapacagini, %10.8’i de kisinin onayinin olup olmadigini soracagini belirtmistir. 4.sinif
ogrencilerin bu durum karsisindaki tutumunu inceledigimizde ise 06grencilerin
%21.3’Unlin  yapmayacagini, %16.3’4  bilmedigini belirtmistir. Ebelik 3. sinif
ogrencilerinin adli ebelik alaninda galismak isteme durumu soruldugunda %58.1'i bu
alanda calismak istedigini belirtmistir. Calismak isteme nedeni olarak 6grencilerin
%54.5'i bu alanin ilgisini c¢ektigini belirtmis. 4. Sinif 6grencilere baktigimizda ise
ogrencilerin %45 bu alanda galismak istedigini ve calismak isteyen 6grenciler arasinda
%47.4’G de bu alanin ilgisini ¢ektigini belirtmistir. Ebelik 6grencilerin adli vaka ve bu
vakalar ile karsilastiklarinda nasil davranacaklarini bilmedikleri belirlenmistir.
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This study was conducted to determine midwifery students' approach to forensic cases
and their knowledge and opinions about forensic midwifery. This study was conducted
descriptively and comparatively with 3™ and 4"-grade students at the Faculty of Health
Sciences Midwifery Department of a University. No sampling was performed in the
study, and the study was conducted with a total of 173 students by attempting to reach
the entire population. In the study, when the students were offered to have a genital
examination under 18 years of age, while 31.2% of the 3™-grade students indicated that
they would not have it, 18.2% of them indicated that they did not know what to do in
this situation, 4.3% of them indicated that they would have it, and 10.8% of them
indicated that they would ask whether the person's consent was obtained. When we
examined the attitudes of the 4™-grade students towards this situation, 21.3% of the
students indicated that they would not have it, while 16.3% of them indicated that they
did not know. In this question, none of the 4'-grade students questioned whether the
person's consent was obtained. When, 3"-grade midwifery students were asked about
their willingness to work in the field of forensic midwifery, and 58.1% of them indicated
that they wanted to work in this field. As a reason for willingness to work, 54.5% of the
students indicated that this field attracted their attention, and 64.5% of those who
responded "no" indicated that they did not want to work because they would have
psychological difficulties. Concerning the 4t"-grade students, 45% of the students
indicated that they wanted to work in this field, and 47.4% of the students who wanted
to work also indicated that this field attracted their attention. It was determined that
midwifery students did not know forensic cases and how to act when faced with these
cases.
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GiRiS

Adli bilimler birgok alanla is birligi icinde calisan ve tim diinyada ceza hukukunda
onemli rol oynayan bir bilim dalidir (Ozkara ve Karaman, 2015; Sentiirk ve ark.., 2019). Bu bilim
dali yasal sorunlara bilimsel ydntemlerle ¢éziim bulmaya calismaktadir (Ozkara ve Karaman,
2015). Adli bilimler icerisinde yer alan adli vaka ise; “baska bir birey ya da kurumun tedbirsiz,
dikkatsiz ihmalkar veya kasith eylemi sonucu bireyin hastalanmasi ya da élimidiir’(Ozkara ve
Can, 2015). Saglik hizmetlerinin sunumunda saglik profesyonellerinin tamami adli vakalarla
karsilasmaktadirlar (Aslan ve Erkan, 2016). Yasalarda da adli vaka bildirimi ve ceza
sorumlulugunda hekim, hemsire ve ebe ayrimi yapiimamistir (Odabas ve Taspinar, 2020). Bu
nedenle tim saglik profesyonelleri adli vakalarda sorumluluk almaktadir. Adli vakalarda
sorumluluk alan saghk calisanlarindan biride ebelerdir. Ebelerin hastanede aktif rol aldig
klinikler olan yeni dogan, obstetri, dogumhane ve jinekoloji servisleri ile, sahada aktif rol
aldiklari aile saghgi merkezleri, saglik evleri ve toplum saghgi merkezlerinde birgok adli vaka ile
karsilasiimaktadir (Aksu, 2017). Taghizadeh ve ark (2020) belirttigine gore adli vaka ile
karsilasan ebeler tarafindan da adli tip hizmetleri verilmektedir.

Adli ebelik jinekoloji ve ebelik alanindaki yasal durumlar ve saghk durumlari ile
ilgilenen, tip, hukuk ve kriminolojiyi i¢ine alan bir alandir (Taghizadeh vd., 2020; Aksu, 2019).
Ebeler kadin ve ¢ocuklara yonelik siddet stphesi, cinsel saldiri magdurlarina yénelik bakim
verme ve ¢ocuk ihmal ve istismari gibi alanlarda hizmet vermektedir (Aksu ve Karaca 2019).
Bu hizmetler kapsaminda ebelerin vaka bildirimi, kanitlarin toplanmasi, korunmasi ve bakim
verme gibi gorevleri vardir (Odabas ve Taspinar, 2020). Aksu (2017) “adli ebeligi; ebelerin
uygulama alanlarindaki adli tip vakalarina vyasal prosedirleri uygulayan, travmatik
yaralanmalarin gézlenmesi ve raporlanmasini saglayan, cinsel suglarla ilgili birimde muayene
ekibinin icinde yer alan adli ebelikle ilgili konularda arastirmalar yapan uzmanlik alani”’ olarak
tanimlamistir (Aksu, 2017). Adli ebelikle ilgili yapilan ¢alismalar ebelik 6grencileri ve ebelerin
bu alanla ilgili bilgi ve gorislerini degerlendiren, ebelerin adli vakalardaki sorumluluklarini ele
alan calismalardir (Taghizadeh vd., 2020; Aksu ve Karaca, 2019, Aydin Dogan ve Yilmaz, 2021;
Yesil ve ark., 2020).

Adli ebelik yeni gelismekte olan bir alan oldugu icin bu alanda farkli 6rneklemlerde
daha fazla bilimsel ¢alismalara ihtiya¢ vardir. Bu nedenle yapilan bu calisma ile adli ebelik ve
adli vaka ile ilgili ebelik 6grencilerinin gorusleri belirlenerek adli ebelige dikkat c¢ekilmeye

cahsilmistir.
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MATERYAL METOD
Arastirmanin Tipi
Bu arastirma, ebelik 6grencilerinin adli vakalara yaklasimi ile adli ebelik hakkindaki bilgi

ve gorislerinin belirlenmesi amaciyla tanimlayici-karsilastirmali tipte yapilmistir.

Arastirma Orneklemi

Arastirma evrenini; 18.02.2020-28.02.2020 tarihleri arasinda bir Universitenin saghk
bilimleri fakultesi ebelik bolimi 3. ve 4. siniflarda olan 173 6grenci olusturmusgtur.
Arastirmada ornekleme yontemine gidilmemis, evrenin tamamina ulasiimaya ¢alisilmistir.
Arastirma yapilacak tarihler arasinda arastirmaya katilmayi kabul eden toplam 173 6grenci ile

calisma yuratulmis ve evrenin %89.6’sine ulasiimistir.

Veri Toplama Araglari

Arastirmacilar tarafindan ilgili literatir taranarak anket formu olusturulmustur. Anket
formunda; 6grencilerin, adli vakalara yaklasimi ile ilgili bilgi diizeylerini, adli vakalara yaklasim
ve adli ebelik ile ilgili gorislerini iceren sorular bulunmaktadir. Bu form 5 tane kapali uclu, 17

tane acik uclu olmak Gzere toplam 22 sorudan olusmaktadir.

Aragtirmanin Etik Yonii

Arastirmaya baslamadan 6nce, Klinik Arastirmalar Etik Kurulu’ndan (B.30.2.0.01.00/79)
ve calismanin yapilacagi kurumdan gerekli yazili izinler alinmistir. Arastirma Helsinki
Deklarasyonu Prensipleri’ne uygun olarak calisma yurdtiimustir. Gondlliulik esasina dayanan
calismada, o©grencilere kendilerine ait bilgilerin gizli tutulacagi soylenmistir. Veriler;
arastirmanin secgim kriterlerine uyan 6grencilerden arastirma amacini agiklama ile s6zel olarak
izin alinarak anket araciligiyla yiiz ylize toplanmistir.

Verilerin Degerlendirilmesi

Arastirmadan elde edilen veriler bilgisayar ortaminda Statistical Package for Social
Sciences for Windows 21.0 (SPSS 21,0) istatistik paket programi kullanilarak
degerlendirilmistir. Verilerin istatistiki degerlendirmesinde ylizdelik hesaplamasi ve ki kare

analizi kullanilmistir.

107



Oztiirk S. & Agapinar-Sahin S. / Caucasian Journal of Science, 9(2), (2022), 105-114

BULGULAR
Tablo1: Ogrencilerin adli vaka degerlendirmesi
3. sinif 4. sinif Test ve p
degeri
n % n %
Etik ve hukuk 56 60.2 56 75.0
Adli Vaka Tanimi kurallarina aykiri x’>=1.914
durum P=.384
Bildirimi zorunlu 5 54 4 50
vakalar
Bilmiyorum 32 344 20 25.0
Adli vakalarda ebelerin rol Sorumlu 56 60.2 62 77.5 x’=6.174
ve sorumlulugunu Sorumlu degil 1 11 1 13 P=.046
degerlendirme Bilmiyorum 36 38.7 17 21.2
Bildirim yapmak 37 649 36 573
Ebelerin adli vakalarda zorunda x>=3.478
sorumlu olma nedenleri Anne ve ¢ocuk 20 35.1 26 42.7 P=176
sagligina karsi
sorumlulugu var
Kadina yonelik siddet 73 785 76 95.0
16 yas ve alti gebelik 87 93,5 72 90.0
10. hafta ve sonrasi 63 67.7 43 53.8
kiirtaj
*Adli vakalar 18 yas ve alti genital 76 81.7 60 75.0
muayene
intihar girisimi 60 64.5 55 68.8
Kadin ve gocuk 84 90.3 60 75.0
istismari

*Birden fazla cevap isaretlenmistir.

Arastirmada 06grencilerden adli vakanin tanimini yapmalarini istedigimizde 3.sinif
ogrencilerin %601, 4. sinif 6grencilerin ise %75 “Etik ve hukuk kurallarina aykiri durum” olarak
tanimlamislar ve gruplar arasi fark istatistiksel olarak anlamli bulunmamistir. Adli vakalarda
ebelerin rol ve sorumlulugunu degerlendirmesine yonelik sorumuza 3. Siniflarin %60.2’si, 4.
Siniflarinda %77.5’inin ebelerin bu vakalarda rol ve sorumluluklari oldugunu belirtmislerdir.

Gruplar arasinda da istatistiksel olarak anlamli bir farklilik saptanmamistir.
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Tablo 2. Ebelik 6grencilerinin adli vakalara karsi tutumlarinin degerlendirilmesi

3. sinif 4. sinif
Adli vakalar Tutum n % n %  Testve p degeri
Sikayetci olup olmadigini 4 43 6 75
sorarim
15-49 yas kadinlarda  *Gerekli yerlere bildiririm 59 63.7 47 59.1 x*=5.108
darp izinin olmasi  Durumu sorgularim 13 14 17 214 P=0.403
durumunda Bilmiyorum 17 183 10 125
Muayene yapmam 29 312 17 213
6 6.5 12 15.0
Gerekli yerlere bildiririm
Nedenini sorgularim 2 22 9 113
18 yas alti genital Bilmiyorum 17 183 13 163 X?=5.523
muayene yapma Medeni durumunu sorarim 4 43 8 100 P=0.011
talebi durumunda Savcilik iznini sorarim 9 97 7 88
Muayene yaparim 4 43 2 25
Doktoru veya servis 5 54 5 63
sorumlusunu ararim
Polisi ararim 7 75 7 8.8
Rizasi var mi sorarim 10 108 0 O
Rizasi disindaysa yetkililere 9 9.7 16 20
16 yas ve alti gebelik haber veririm
ile karsilagtigimizda Gebelik hakkinda bilgi veririm 3 32 4 5 x’=5.076
Yetkililere haber veririm 31 333 20 25 P=0.407
Polisi ararim 31 333 23 28.7
Bilmiyorum 17 183 16 20
Medeni durumunu sorarim 2 22 1 13
Nedenini sorgularim 11 11.8 13 16.3
10. gebelik haftasi ve Destek olurum 4 43 3 38
sonrasi  kiirtaj ile Yetkililere haber veririm 22 237 14 175
karsilagma Esi onayliyorsa sorun yok 3 32 9 113 X>=6.606
durumunda Polis 11 11.8 8 10 P=0.359
Bilmiyorum 35 37.6 30 37.5
Servis sorumlusu veya doktora 7 7.5 3 3.8
haber veririm
Polis 14 15.1 17 213
Sakinlestiririm 19 204 22 275
intihar durumu Gerekli yere bildiririm 11 11.8 19 23.8 x’=20.956
Bilmiyorum 25 269 20 25.0 P=0.000
Doktor veya servis 24 258 2 25
sorumlusuna bildiririm
Gerekli yerlere haber veririm 36 38.7 30 37.5 x*=0.374
istismar durumu Polis 34 36.6 27 33.8 P=0.829
Bilmiyorum 23 24.7 23 28.7

*Gerekli yerlere bildiririm: Polisi ararim, Servis sorumlusu veya doktoru bilgilendiririm.
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Arastirmada 15-49 yas grubu kadinlarda darp izi ile karsilasma durumunda 3. Sinif
ogrencilerin %63.7’si, gerekli yerlere bildirim yapacagini belirtmistir.4. siniflarinda %59.1’i
gerekli yereler bildirim yaparim cevabini vermistir. Gruplar arasinda da istatistiksel olarak
anlamli bir fark bulunmamustir (p>0.05).

18 yas alti genital muayene yapma teklifi ile karsilastiginda 3. Sinif 6grencilerin %31.2’si
yapmayacagini, %18.2’si bu durum karsisinda ne yapacagini bilmedigini, %4.3 yapacagini,
%10.8’i de kisinin onayinin olup olmadigini soracagini belirtmistir. 4.sinif 6grencilerin bu
durum karsisinda sergileyecekleri tavri inceledigimizde ise &grencilerin %21.3’(inlin
yapmayacagini, %16.3’U bilmedigini belirtmistir. Bu soruda 4. Sinif 6grencilerin higbiri rizasinin
olup olmadigini sorgulamayi belirtmemistir. Gruplar arasinda istatistiksel olarak anlaml bir
farkhlik saptanmistir (p<0.005). Bu fark 6grencilerin rizasinin olup olmadigini sorgulamasindan

kaynaklanmaktadir.

Tablo 3. Ebelik 6grencilerin adli ebelige yonelik goruslerinin degerlendirilmesi
3. sinif 4. sinif

n % n % Test ve p
degeri
Ebelerin adli Evet 64 68,8 5 63.7
vakalarda gérev 1 X’=.628
alma durumu Hayir 4 43 5 6.3 p=0.731
Kararsizim 25 51.0 2 30.0
4
Ebenin rolleri arasinda 62 969 4 854
Ebelerin adli 3 x%=.6.059
vakalarda gérev  Bilmiyorum 0 0 6 125 p=.109
alma nedenleri  Gerekli yerlere bildirme 0 0 2 21
sorumlulugu var
Yardimci olmasi gerek 2 31 0 O
Adli vakalarda Evet 56 60.2 4 525 x>=1.368
bilir kisi olarak 2 p=.505
gorev almak Hayir 23 247 2 325
isteme durumu 6
Kararsizim 14 151 1 15.0
2
Bilir kisi olarak Meslegimizin geregi 34 554 2 57.2 x%=0.182
gorev alma 4 P=.913
isteme nedeni Bu alanda uzman olmak 11 196 9 214
istegi

insanlara yardimci olma 14 250 9 214
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Bilir kisi olarak Bilgim yetersiz 6 25 5 20.6 x*=1.119
gorev almak Psikolojik olarak yipratici 7 333 9 36.0 P=0.772
istememem konular
nedeni Sorumluluk almak 10 417 1 534

istememek 2
Adli Ebelikte Evet 54 581 3 450 X%=3.459
Calismak isteme 6 P=.177
Durumu Hayir 31 333 3 400

2
Kararsizim 8 86 1 150
2

Adli ebelikte Bu alan ilgimi ¢ekiyor 30 545 1 474 X% =3.731
¢alismak isteme 7 P=.155
nedeni insanlara yardim etmek 15 291 1 447

isterim 6

Bu alanda uzman olmak 9 164 3 79

isterim
Adli ebelikte Bu alanda bilgim yok 5 16.1 3 6.7 x?>=1.555
calismak Psikolojik olarak zor bir 20 645 2 77.7 P=.459
istemememe alan 1
nedeni ilgimi cekmiyor 6 19.4 8 26.6
Lisansta ders Evet 82 88.2 6 825 x>=1.120
almak isteme 6 P=.571
durumu Hayir 4 43 5 6.3

Kararsizim 7 75 9 11.2

Ebelik 6grencilerinin adli ebelige bakis acilarini degerlendirdigimizde; ebelik 3. Sinif
ogrencilerinin adli ebelik alaninda calismak isteme durumu soruldugunda %58.1’i bu alanda
calismak istedigini belirtmistir. Calismak isteme nedeni olarakta 6grencilerin %54.5’i bu alanin
ilgisini ¢ektigini belirtmis, hayir diyenlerin ise %64.5’i psikolojik anlamda zorlanacagi igin
calismak istemedigi saptanmistir. 4. Sinif 6grencilere baktigimizda ise 6grencilerin %45’i bu
alanda galismak istedigini ve %47.4’G de bu alanin ilgisini g¢ektigini belirtmistir. Bu alanda
calismak istemeyen 6grencilerin ise %77.7'si psikolojik anlamda zorlanacagi icin istemedigini

belirtmistir. Gruplar arasinda da istatistiksel olarak anlamli bir fark bulunmamistir (p>0.05).

TARTISMA

Calismamizda ebelik 3. Sinif 6grencilerinin %34,4’Gnlin 4. Sinif 6grencilerin %25’i adli
vaka kavramini bilmediklerini belirtmistir. (Tablo 1) Ulkemizde ebelerin ve ebelik
ogrencilerinin adli vaka ve sorumluluklari ile ilgili bilgi diizeylerinin incelendigi arastirmalar

sinirhdir. Ebelik 6grencilerinin lisans egitiminde adli ebelik dersinin olmamasi adli vakalar ile
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sadece klinik uygulamalarda karsilagsmalari nedeniyle adli vakalari tanilamalari yetersizdir. Bu
dogrultuda ebelik 3 Sinif 6grencilerinin 4. Sinifa gore klinik tecriibelerinin daha az olmasi adli
vakayi tanimlama oranlari azaltmis olabilir. Aksu ve Karacanin ebeler {izerine yapmis oldugu
calismada ebelerin % 28.6 adli vaka kavramini bilmedigini belirtmistir (Aksu ve Karaca, 2019).
Calismadan cikan bu sonug bizim calismamizi destekler niteliktedir.

Calismamizda ebelik 6grencilerinin blyilk bir cogunlugu adli vakalarda sorumluluklar
oldugunu belirtmistir (Tablo 1). Son zamanlarda saglik ¢alisanlarinin adli vakalar ile karsilasma
oranlari artmaktadir. Saglik calisanlari aile ici siddet, cinsel saldiri ve istismar gibi adli vakalar
ile karsilasmakta ve gérev almaktadir (Kiiciikoglu ve ark., 2017; Ozden ve Yildirim, 2009). Ebelik
3, ve 4. Sinif 6grencilerinin de klinik uygulamalari esnasinda bu vakalar ile karsilagsmis olmasi
muhtemeldir. Bu durumda o6grencilerin sorumluluklarini bilmesinde etkili olmus olabilir.
Ayrica 4. Sinif 6grencilerinin sorumluluklarinin oldugunu belirtme orani 3. Sinif 6grencilerden
daha fazladir. Bu durumda 4. Sinif 6grencilerinin klinik deneyiminin daha fazla olmasindan
kaynaklanmis olabilir.

Jinekoloji ve obstetri alaninda darp, cinsel saldiri, himen muayenesi gibi adli vakalar
degerlendirilmektedir (Uysal ve ark., 2013). Calisma alanlarinda ebelerin de siddet magduru
kadinlarla iletisim kurabildigi, destek ve bilgilendirmeyi yapabilecek konumda olduklari
bilinmektedir (Aksu ve Karaca, 2019). Ayni zamanda ebeler, cinsel siddete ugrayan kadinlari
savunmay! ve korumayi kendi rolleri olarak gormektedir (de Klerk vd., 2022). Calismamizda
ebelik 3. Sinif 6grencilerinin 63.7’si, 4. Sinif 6grencilerinin 59.1’i istismar durumunda gerekli
yerlere haber vereceklerini belirtmislerdir (Tablo 2). Calismamizdaki bu bulgu ebelik
o0grencilerinin adli vaka ile karsilastiklarinda ne yapacaklari ile ilgili farkindaliklarinin yiksek
oldugunu disindirmektedir. Calismamizda 6grencilerin 15-49 yas grubu kadinlarda darp izi
ile karsilasma durumu soruldugunda biylk bir ¢ogunlugu polisi aramak, gerekli yerlere
bildirmek, durumu sorgularim gibi secenekler belirtmistir (Tablo 2). Yapilan calismalarda da
hastanede calisan ebelerin prenatal hizmetler kapsaminda partner siddetine maruz kalan
gebeleri tespit etmeyi sorumluluklari arasinda gordikleri ve egitim ve eylem planina ihtiyag
duyduklari, aile ici siddetin Uzerinde durulmasi gereken bir konu oldugunu dustindikleri
belirlenmistir (Finnbogadéttir vd., 2020; Mezey vd., 2003). Diger bir calismada ebelerin
ozellikle siddetle ilgili sorgulama yapmalarinin kadinlardaki siddeti tespit etme oranini
artirarak, erken donemde yardim almalarini sagladigi belirlenmistir (Bacchus vd., 2004). Tim

bu calisma sonuclari calisma sonucumuzu destekler niteliktedir.
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Calismamizda ebelik 6grencilerinin biylk bir kismi lisans egitiminde adli ebelik dersi
almak istediklerini belirtmistir (Tablo 3). Bu durum o&grencilerin adli vakaya yaklasimi
o0grenmek istediklerini ve adli ebelik alaninda bilgi eksikliklerinin oldugunu distindirmektedir.
Calismamizdan ¢ikan sonugla uyumlu olarak ebeler {izerine yapilan baska bir ¢alismada da
ebelerin adli vakalara yaklasim ile ilgili hizmet ici egitim almak istedigi belirlenmistir (Aksu ve
Karaca, 2019).

Galismamizda ebelik 6grencilerinin neredeyse tamami ebelerin adli vakalarda gérev
alma nedeni sorusunu; ‘ebelerin rolleri arasinda’ seklinde cevaplamistir (Tablo 3). Ebelik
ogrencileri izerinde yapilan baska bir calismada g¢alisma sonucumuz ile uyumlu olarak ebelik
Ogrencilerinin tamamina yakini (%94) adli vakaya yaklagim, vaka yonetimi ve bilgi aktarimini
adli ebelerin rol ve sorumluluklari arasinda gérmis olmasi ¢alismamizi destekler niteliktedir

(Aydin Dogan ve Yilmaz, 2021).

SONUC VE ONERILER

Ogrencilerin biyiik bir cogunlugunun adli vakayi etik ve hukuk kurallarina aykiri durum
olarak degerlendirmesine ragmen, ebelik 06grencilerin adli vaka ve bu vakalar ile
karsilastiklarinda nasil davranacaklarini bilmedikleri belirlenmistir. Ebelik 6grencilerin adli
vaka ve adli ebelik ile ilgili bilgi diizeyini artirmak ve farkindalik kazandirmak icin ebelik ders
mifredatlarina adli ebelik ve adli vaka yonetimi ile ilgili derslerin konulmasi, lisans egitimi
sonras! ylksek lisans mifredatlarinda adli vaka c¢alismalarinin devam ettirilmesi, ¢alisma

alanlarinda hizmet igi egitimlerin yapilmasi onerilir.
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Gelig Tarihi Bu arastirma, Kars’'ta bir liniversite hastanesinde calisan hemsirelerin premenstrual
18.02.2022 donemdeki belirtileri ile somatizasyona vyatkinliklari arasindaki iligskiyi belirlemek
Kabul Tarihi amaciyla kesitsel tipte yapilmistir. Arastirmanin evrenini 2016 — 2017 yillari arasinda
25.12.2022 Kars Kafkas Universitesi Egitim ve Arastirma Hastanesi’'nde calisan 108 hemsire
Anahtar Kelimeler olusturmustur. Evrenden 6rneklem seg¢imine gidilmemis, ¢alisma kriterlerine uygun ve
Premenstrual anketin uygulandig tarihte hastanede bulunan arastirmaya gonilli 87 hemsire ¢alisma
sendrom orneklemini olusturmustur. Verilerin toplanmasinda, kisisel bilgi formu, Premenstrual
Somatizasyon Sendrom Olgegi ve Somatizasyon Olgegi kullanilmistir. Verilerin degerlendirilmesinde,
Hemsire tanimlayici istatistikler (ortalama, standart sapma, minimum, maksimum), kategorik
degiskenler igin sikliklar (sayi, ylzde), t testi, Mann Whitney U, Pearson Korelasyonu ve
Kruskal Wallis analizi kullanilmistir. Calismaya katilan hemsirelerin Premenstrual
Sendrom Olgegi toplam puan ortalamalari 124,80+42,969’dur. Somatizasyon Olcegi
toplam puan ortalamalari ise 14,4945,471'dir. Pearson korelasyon analizi sonucunda
Somatizayon ile Premenstrual Sendrom arasinda orta dizeyde (r=49)'luk ve pozitif
yonli bir iliski bulunmustur. Arastirmanin sonucu olarak premenstrual sendrom ve
somatizasyon arasinda pozitif yonli ve anlamli bir iliski oldugu saptanmistir.
Premenstrual sendrom her 10 hemsireden dérdiiniin giinliik yasamlarini ve is yasantisini
negatif yonde etkilemektedir.
Article Info Abstract
Received This cross-sectional study was conducted in order to determine the relationship
18.02.2022 between the premenstrual symptoms of nurses working in a university hospital in Kars
Accepted and their susceptibility to somatization. The population of the study consisted of 108
25.12.2022 nurses working at Kars Kafkas University Training and Research Hospital between 2016
Keywords and 2017. Any sample from population is not selected however 87 nurses who are
Premenstrual proper for study criterias and present at the time of research participated voluntarily.
syndrom Personel information form, Premenstrual Syndrome Scale and Somatization Scale were
SNomatization used to collect data. Descriptive statistics (average, standard deviation, minimum,
urse

maximum), frequencies for categorical variables (score, percentage), t test, Mann
Whitney U, Pearson Corelation, Kruskal-Wallis test are used while data evaluation.
Premenstrual Syndrom Scale mean score of the nurses participating in the study was
124,80+42,969. The mean total score of the Somatization scale level is 14,49+5,471. As
a result of Pearson correlation analysis, a moderate (r=49) and positive correlation was
found between Somatization and Premenstrual Syndrom. As a result of the study, it
was determined that there is a positive and signicifant relationship between
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Premenstrual Syndrom and Somatization. Premenstrual Syndrom are negatively affects
the daily life and work life of four out of 10 nurses.

GIRIS

Premenstrual sendrom (PMS), menstrual siklusun ikinci yarisinda (luteal fazinda)
ortaya ¢ikan, menstruasyonun baslamasiyla birlikte birkag gilin icinde kaybolan bir dizi fiziksel
ve duygusal semptom olarak tanimlanmaktadir (Arslantas ve ark., 2018). PMS semptomlari
duygusal (sinirlilik, degisken ruh hali, anksiyete, depresyon gibi), davranigssal (uyku
bozukluklari, istahta degismeler, konsantrasyon glicligu, ilgisizlik, ve sosyal ice kapanma) ve
fiziksel (vlicutta sislik, memelerde hassasiyet, akne, bas agrisi, ve kilo artisi) belirtiler olmak
Uzere (g farkh sekilde karsimiza cikabilmektedir (Coskuner, 2022). Bu semptomlar luteal faz
sirasinda ortaya ¢ikmakta ve menstruasyondan kisa bir slire sonra diizelmektedir (Dutta,
2021). Premenstrual sendromun olusumunu hormonal degisiklikler, genetik faktorler, irk,
kadinin icinde buldugu kultir, calisma ve egitim durumu, algilanan stres seviyesinin ylksekligi
gibi faktorler tetiklemektedir (Coskuner, 2022). 18-45 yas gruplari igin, PMS insidansi %21,1
oldugu bildirilmektedir (Qiao, 2012, Li 2022). Ureme cagindaki kadinlarin ortalama %20 ile
%40’'Inda PMS gorildigu ve %2,5 ila %5 oraninda da agir semptomlarin mevcut oldugu
bildirilmektedir (Itriyeva, 2022). Yapilan bir ¢alismada ergenlik ¢agindaki hemsirelerin %60'a
varan oranda PMS'ye sahip oldugu belirtilmistir (Li, 2014).

Premenstrual sendrom kadinlarin yasam kalitesini olumsuz yonde etkilemektedir
(Egicioglu ve ark., 2015). PMS genellikle menarstan 2 yil sonra baslamaktadir ve menopoza
kadar devam edebilmektedir. Kadin tireme ¢agi boyunca; ortalama 460 siklus yasamaktadir,
her siklus yaklasik olarak 4-6 giin siirmektedir. Hayati negatif yonde etkileyen ciddi
semptomlar yasayan kadin dogurganlik cagi boyunca toplamda ortalama 9 yili bu bozuklugun
belirtileri ile gecirmektedir (Ster, 2008). Kadinlar, yasam sliresi boyunca olduk¢a uzun bir
sureci is, arkadas ve aile ortaminda gecirmektedir. PMS, ¢alisma hayatinda is glcl kaybina,
gunlik yasamda verimliligin azalmasina ve aktivitelerin kisitlanmasina, sosyal yasamda kisiler
arasindaki iliskilerin bozulmasina neden olmaktadir (Direkvand-Moghadam et al., 2014; Cha
and Nam, 2016; Topatan ve Kahraman, 2020; Yorulmaz ve Karadeniz, 2021 ). Premenstrual
sendromun, psikosomatik semptomlarla iliskili oldugu distinilmektedir (Angst et al., 2001).
PMS kaynakli semptomlarin, hemsirelerin isle ilgili yasam kalitesini distirdGgu bildirilmektedir

(Kahyaoglu Siit ve Mestogullari, 2016).
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Somatizasyon, fiziksel muayene ve tetkikler sonucunda, bedensel bir hastalik ile
aciklanamayan fiziksel belirtiler seklinde tanimlanmaktadir (Yavuz ve ark., 2019).
Somatizasyon, Ustesinden gelinemeyen gerginligin veya nevrotik ¢catismanin psikosomatik ya
da psikofizyolojik belirtilere donustirilerek bedende duyumlanmasidir (Kellerman, 2009).

Somatizasyon da bireyde devam eden psikososyal veya emosyonel sorunlar, bedensel
belirtilerle agiklanmaya ¢alisiimaktadir. Bu belirtiler, bedensel bir hastaliga yiiklenerek ve
yonlendirilerek tibbi yardim (Yavuz ve ark. 2019).

Turkiye’de PMS sikhgl ile somatizasyon arasinda iliskiyi inceleyen bir litareatiire
rastlanmadi. PMS ve somatizasyonun ayri degerlendirildigi ¢calismalarin daha ¢ok oldugu (Sit
ve Mestogullari, 2016; Sener ve Tashan, 2021), bu nedenle calisan kadinlarda ve hemsirelerde
PMS sikhgl ile somatizasyon arasindaki iliskiyi inceleyecek arastirmalara ihtiya¢ oldugu
gorilmektedir. Bu ¢alisma; PMS yasayan hemsirelerde somatizasyon yayginhigi ve PMS ile

somatizasyon arasindaki iliskiyi belirlemek amaciyla yapilmistir.

Arastirma Sorulari
e Bir Universite hastanesinde c¢alisan hemsirelerde PMS ve somatizasyon yayginhgi
nedir?
o Hemsirelerdeki Premenstrual Sendrom ile Somatizasyon arasinda bir iliski var midir?
e Premenstrual Sendrom Olgegi ve Somatizasyon &lgeginden alinan puanlar ile

hemsirelerin demografik 6zellikleri arasinda iliski var midir?

GEREC VE YONTEM

Arastirmanin Tiirii

Bu arastirma; Kars’ta bir Universite hastanesinde ¢alisan hemsirelerin premenstrual
sendrom belirtileri ve somatizasyona yatkinlklari arasindaki iligskiyi belirlemek amaciyla
kesitsel olarak yurGtild.

Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini; Kars Kafkas Universitesi Egitim ve Arastirma Hastanesi’'nde
2016 — 2017 yillari arasinda calisan 108 hemsire olusturmustur. Arastirmanin 6rneklemini;
calismanin yirituldigi tarihlerde hastanede calisan 87 hemsire olusturmustur. Orneklem
seciminde herhangi bir secim yontemi kullanilmamis, arastirmanin yapildigi siire boyunca

kurumda calisan gonlli ve ulasilabilen hemsireler calismaya alinmistir.
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Veri Toplamada Kullanilan Formlar

Verilerin toplanmasinda hemsirelerin sosyo-demografik 0Ozellikleri ve hemsireler
hakkinda genel bilgileri (yas, kilo, boy, medeni durumu, egitim durumu, gebelige iliskin
ozellikleri hastalik 6ykiisi ve aliskanliklari, menstruasyon ozellikleri vb.) iceren, 24 sorudan
olusan, literatlrler taranarak olusturulmus kisisel bilgi formu kullanilmistir (Aridz ve Ege, 2013;
Poyrazoglu, 2010; Catakoglu, 2016). Ayrica Premenstrual Sendrom (PMS) Olgegi ve
Somatizasyon Olgegi kullanilmistir. Premenstrual Sendrom Olgegi (PMSO); Gen¢dogan (2006)
tarafindan gelistirilen, menstruasyondan bir hafta 6ncesindeki premenstrual belirtilerin
siddetini 6lcmeye olanak saglayan, 44 maddelik besli likert tipi bir lgektir. Olgegin; 1. Depresif
duygulanim, 2. Anksiyete, 3. Yorgunluk, 4. Sinirlilik, 5. Depresif distinceler, 6. Agri, 7. istah
degisimleri, 8. Uyku degisimleri ve 9. Siskinlik olmak tizere toplam dokuz alt boyutu vardir. Bu
alt boyutlardan alinan puanlar toplanarak “PMSO Toplam Puani” elde edilmektedir. PMSO
uygulanirken en 6nemli kriter, bireyin “adetten bir hafta dnceki siire icinde olma” durumunu
duslinerek sorulari yanitlamasidir. Gengdogan (2006) calismasinda 6lcegin Cronbach Alfa
katsayisini 0,75 olarak bulmustur. Olcekten alinabilecek en yiiksek puan 220 ve en diisiik puan
44’tiir. Toplam puan yilkseldikce PMS belirtilerinin hissedilme yogunlugu artmaktadir
(Gencdogan, 2006). Bu ¢alismada PMSO’nin Cronbach alfa degeri 0,97 bulunmus; giivenirlik
seviyesinin yliksek oldugu gorilmustir. Dilgerler (2004) tarafindan gecerlik ve glvenirlik
galismasi yapilan Somatizasyon olgegi ise 33 maddeden olusmaktadir. Bu maddeler,
Minnestota Cok Yonll Kisilik Envanteri (MMPI)' nin somatizasyon bozuklugu ile ilgili olan
maddeleri alinarak olusturulmustur. Olcekteki her ifadenin “dogru” ya da “yanlis” secenegi
vardir. Olgegin puanlamasi yapilirken,1-4-5-6-7-10-11-19-20-21-22-23-26—
27 — 32 — 33 numarali ifadelere “dogru” yaniti verildiginde 1 puan, “yanlis” yaniti verildiginde
Opuan,2-3-8-9-12-13-14-15-16-17-28-24-25-28 —-29—-30 - 31 numarali
ifadelere “yanlis” yaniti verildiginde 1 puan, “dogru” yaniti verildiginde 0 puan verilmektedir.
Dogru ve yanlis cevaplardan alinan puanlar toplanarak bir toplam puan elde edilmektedir.
Olgekten alinan puanlar “0-33” arasinda degismektedir. Alinan puanlarin 33’e yaklasmasi
“Somatizasyon Bozuklugu”na isaret etmektedir. Olcegin kullaniminda puanlara gére {i¢ grup
ve bir kesme puani belirlenebilmektedir. Alt grup (1’inci grup) somatizasyon dlceginden 7 ve

7’nin altinda puan alan grup, orta grup (2'nci grup) somatizasyon olceginden 8 ile 17 arasinda
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puan alan grup ve Ust grup (3’lincli grup) somatizasyon olgeginden 18 ve 18'nin Ustiinde puan
alan 3 grup olarak nitelendirilmektedir.

Arastirmanin Etik ilkeleri

Arastirmanin yapilabilmesi icin Kars ili Kafkas Universitesi Saglik Arastirma ve
Uygulama Hastanesi Etik Kurulundan etik onay (30-03-2016 tarih ve 04 nolu oturum)
alinmistir. Arastirma igin calismanin yapilacagl kurumdan, Premenstrual Sendrom Olcegini
gelistiren yazardan ve Somatizasyon Olcegi’'ni Tiirkceye uyarlayan sorumlu yazardan e-posta
yoluyla izinler alinmistir. Arastirmaya katilan hemsirelerin kisisel haklarinin korunmasi igin
arastirma verilerini toplamaya baslamadan énce hemsirelere, arastirmanin amaci hakkinda
bilgi verilerek “Aydinlatilmis Onam” ilkesine uyulmus ve hemsirelerden s6zlii onam alinmistir.

istatistiksel Degerlendirme

Veriler IBM SPSS Statistics 23 paket programina aktarilarak analizler tamamlanmistir.
Cahsma verileri degerlendirilirken sayisal degiskenler icin tanimlayici istatistikler (ortalama,
standart sapma, minimum, maksimum), kategorik degiskenler icin ise sikliklar (sayi, ylzde)
incelenmistir. Calismada kullanilan dlgekler ve alt boyutlariicin Cronbach Alfa giivenirlik analizi
uygulanmistir. istatistiksel test uygulanacak sayisal degiskenlerin normal dagilima
uygunluklarini kontrol etmek icin carpikhk ve basiklik katsayilari incelenmistir. inceleme
sonucu c¢arpiklik ve basiklik katsayilarinin £2 araliginda olmasi durumunda parametrik olan
istatistiksel testlerden yararlanilmistir. Ancak karsilagtirmalarda gruplardaki kisi sayisi 30’dan
az oldugu durumlarda parametrik olmayan yéntemlerden de yararlanilmistir. iki bagimsiz grup
(6rnegin; cinsiyet) arasindaki farkhiliklari incelerken n>30 olanlar icin Bagimsiz Orneklem t
Testi, n<30 olanlar igin ise Mann Whitney U testi kullanilmistir. ikiden fazla bagimsiz grup
(6rnegin; egitim dizeyi) arasindaki farkhliklar ise Kruskal Wallis analizi ile incelenmistir. Kruskal
Wallis analizi sonucunda farklihk ¢ikmasi durumunda farklihgin hangi gruplardan
kaynaklandigini analiz etmek igin ikili karsilastirma yapilmistir. Ayrica normallik kosulu

saglandiginda Pearson Korelasyon analizi yapilmistir.
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BULGULAR

Tablo 1. Hemsirelerin Sosyo-demografik Ozelliklerine Ait Tanimlayici istatistikler (n=87).

Degiskenler/Kisisel

&zellikler Ortalama + Standart Sapma Min.-Mak.
Yas 23,29+45,939 17-49
Kilo 60,66+11,467 40-100
Boy 163,476,124 150-180
Sayi Yizde
Medeni Durum
Evli 18 20,7
Bekar 69 79,3
Egitim Durumu
Lise 25 28,7
On Lisans 38 43,7
Lisans ve st 24 27,6

Calismaya katillan hemsirelerin yas ortalamasi 23,2945,939, kilo ortalamalar

60,66+11,467, boy ortalamalari 163,47+6,124, %79,3’(, bekar, ve %28,7’sinin egitim durumu

ise lisedir.
Tablo 2. Hemsirelerin Obstetrik Ozelliklere Gére Dagilimlari (n=87)
Degiskenler Sayi Yiizde
Gebelik Sayisi
Yok 73 83,9
1 6 6,9
2 4 4,6
3 ve daha fazlasi 4 4,6
Dogum Sayisi
Yok 74 85,1
1 7 8,0
2 5 5,7
4 1 1,2
Dusiik Sayisi
Yok 82 94,3
1 5 5,7
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Calismaya katilan kisilerin %83,9’unun daha once gebe kalmamis iken %6,9’unun 1
gebelik, %4,6’sinin 2 gebelik, %3,4’linlin 3 gebelik ve %1,2’sinin ise 4 gebelik dykiisu vardir.

Dogum yapmayanlarin orani %85,1 olup hemsirelerin %94,3’linlin diislik oykisi de yoktur.

Tablo 3. Hemsirelerin Tibbi Hastalik Oykiisii ve Aliskanliklarina iliskin Dagilimlari (n=87)

Sayi Yizde
Kronik, Sistemik ve Metabolik Hastalik

Hayir 80 92,0

Evet 7 8,0

Siirekli ilag Kullanimi

Hayir 77 88,5

Evet 10 11,5

Sigara Kullanimi

Hayir 62 71,3

Evet 25 28,7

Giinliik Sigara Adedi

5 2 8,0

8 1 4,0

10 7 28,0

20 12 48,0

30 2 8,0

60 1 4,0

Alkol Kullanimi

Hayir 80 92,0

Evet 7 8,0

Alkol Miktari

Ayda 1 Kez 6 85,7
Ayda 2 Kez 1 14,3
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CGalismaya katilan hemsirelerin %92’sinin kronik, sistemik ve metabolik hastaligi yoktur.
Katihmcilarin, %88,5’i stirekli ilag kullanmamakta, %71,3’0 sigara kullanmamakta, fakat %8’i

alkol kullanmaktadir.

Tablo 4. Hemsirelerin Menstruel Ozelliklerine Ait Tanimlayici istatistikleri (n=87)

(n=87) Ortalama +
Standart Min.-Mak.
Sapma
Menstruel Periyodu 28,0714,020 21-50
Say Yiizde
Menstruel Diizensizlik
Yok 63 72,4
Var 24 27,6
Dismenore
Yok 6 6,9
Hafif 22 25,3
Orta 28 32,2
Siddetli 18 20,7
Cok Siddetli 13 14,9
Menstruel Donemde Sorun Gidermek igin Kullanilan
Yontem
ilag 45 51,7
Egzersiz 9 10,3
Beslenmeyi diizenleme 4 4,7
Rahatsizligi olmadigi igin hicbir sey yapmama 20 23,0
Diger 9 10,3
PMS Nedeniyle Doktora Gitme
Hayir 81 93,1
Evet 6 6,9
PMS Nedeni ile Tedavi Verilme
Hayir 84 96,6
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Evet 3 3,4
Menstrual donemde Ailede de Benzer Belirti*

Yok 39 44,8
Anne 20 23,0
Abla / Kiz Kardesi 31 35,6
Teyze / Hala 4 4,6

Tablo 4. Hemsirelerin Menstruel Ozelliklerine Ait Tanimlayici istatistikleri (n=87)

(Devami)
Degiskenler Sayi Yizde
PMS ile Bas Etme Yontemlerini Ogrenme Kaynag*
Anne / Abla / Kiz Kardesi 39 44,8
Arkadas 20 23,0
Saglik Personeli 31 35,6
internet Medya 4 4,6
Menstrual Donemdeki Sorunlarin is Yasamini Etkileme
Durumu
Hayir 56 64,4
Evet 31 35,6
Cevredekilerin Menstrual Donemdeki Degisikligi Fark
Etme Durumu
Hayir 59 67,8
Evet 28 32,2
Menstrual Donemdeki PMS ile iliskili Sorunlarin is
Ortamini Etkileme Durumu
Hayir 45 51,7
Evet 42 48,3

*: Bu sorularda katilimcilar birden fazla cevap verebilmislerdir.

Calismaya katilanlarin menstrual periyodu ortalamasi 28,07+4,02 giin iken; menstrual

periyodu en kisa olan kisi 21 giin, en uzun ise 50 glindiir. Hemsirelerin %72,4’G menstrual

dizensizlik yasamakta, %51,7’si menstruasyon doneminde sorun gidermek icin

kullanmakta, %10,3’0 egzersiz, %4,7’siI beslenmeyi diizenlemektedir. Ayrica %23’l rahatsizlik
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yasamadigl icin hicbir sey yapmamakta ve %10,3’0 ise diger yontemleri uygulamaktadir. PMS
nedeni ile %93,1'i doktora gitmedigini %96,6’si bu nedenle tedavi almadigini beyan
etmektedir. Annesinde benzer belirti olanlarin orani %23, abla / kiz kardesinde de benzer
belirti olanlarin orani %35,6’dir. PMS ile bas etme yontemlerini anne / abla / kiz kardesinden
O0grenenlerin orani %44,8’dir. Cevredekilerin menstrual donemdeki degisikligi farketme
durumu %67,8 ve menstrual donemdeki sorunlarin is ortamini etkileme orani ise %64,4’t(r.
Tablo 5. Premenstrual Sendrom Olgegi ve Somatizasyon Olgeginin Alt Boyutlarina iliskin

Tanimlayici istatistikler, Giivenirlikler (n=87)

Olgekler ve alt Ortalama Standart Min. Mak. Cronbach
boyutlari Sapma Alfa
PMSO 124,80 42,969 44,0 214,0 0,98
Depresif Duygulanim 21,18 8,244 7,0 35,0 0,95
Anksiyete 15,02 7,043 7,0 35,0 0,86
Yorgunluk 19,03 6,692 6,0 30,0 0,91
Sinirlilik 15,77 6,534 5,0 25,0 0,93
Depresif Diisiinceler 17,62 7,770 7,0 35,0 0,91
Agri 9,23 3,621 3,0 15,0 0,83
istah Degisimleri 8,86 4,009 3,0 15,0 0,90
Uyku Degisimleri 8,43 3,694 3,0 15,0 0,84
Siskinlik 9,66 4,212 3,0 15,0 0,92
Somatizasyon Olgegi 14,49 5,471 5,0 27,0 0,77

Calismaya katilan hemsirelerin PMS o6lgeginden aldiklari toplam puanin ortalamasi
124,80+42,97 (minimum=44, maksimum=214) dur. Somatizasyon Olceginden aldiklari toplam
puanin ortalamasi ise 14,4945,471 (minimum=5, maksimum=33)’dir. Uygulanan Cronbach
Alfa glvenirlik analizi sonucunda Premenstrual Sendrom Olcegi ve alt boyutlarn ile

Somatizasyon Olgeginin giivenirlik seviyelerinin yiiksek olduklari gériilmistiir (Tablo 5).

Tablo 6. Premenstrual Sendrom ve Alt Boyutlari ile Somatizasyon Arasindaki iliskilerin

incelenmesi (n=87)

Somatizasyon

r r? p
Premenstrual Sendrom 0,490 0,240 0,000**
Depresif Duygulanim 0,399 0,159 0,000**
Anksiyete 0,486 0,236 0,000**
Yorgunluk 0,500 0,250 0,000**
Sinirlilik 0,375 0,141 0,000**
Depresif Diisiinceler 0,505 0,255 0,000**
Agri 0,364 0,132 0,001*
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istah Degisimleri 0,184 0,339 0,088
Uyku Degisimleri 0,365 0,133 0,001*
Siskinlik 0,287 0,082 0,007*

**:p<0,01 ***:p<0,001

Uygulanan Pearson korelasyon analizi sonucunda Somatizasyon Olgegi skorlari ile
Premenstrual Sendrom Olcegi, depresif duygulanim alt boyutu, anksiyete alt boyutu,
yorgunluk alt boyutu, sinirlilik alt boyutu, depresif distinceler alt boyutu, agri alt boyutu ve
uyku degisimleri alt boyutu skorlari arasinda istatistiksel olarak anlamli pozitif yonli orta
dizeyde iliski bulunmakta iken; siskinlik alt boyutu arasinda istatistiksel olarak anlamli pozitif
yonli diisiik diizeyde iliski bulunmaktadir. Somatizasyon Olgegi skorlari ile istah degisimleri alt

boyutu skorlari arasinda istatistiksel olarak anlamli iliski bulunmamaktadir.

TARTISMA VE SONUC

Bu calisma bir Universite hastanesinde calisan hemsirelerde PMS ve Somatizasyon
yayginhgini ve aralarindaki iliskiyi belirlemek amaciyla yuritildi. Arastirmadaki hemsirelerin
yas ortalamasi 23,2945,939 olup ¢ogunlugu bekardi (%79,3), gebe kalma (83,9) ve dogum
yapma (85.1) orani distiktl. Hemsirelerin
%72,4’0 menstrual dizensizlik yasadigi ve ayrica %23’0 rahatsizlik yagsamadigi igin hig bir sey
yapmadig goriulmektedir. Literatirde yer alan diger ¢alismalarda PMS gorilme sikhginin
yaklasik %5 ile % 80,5 arasinda degistigi, tani kriterlerinin eksikligi nedeniyle PMS prevalansini
saptamanin gilic oldugu belirtilmektedir (Selcuk ve ark., 2014; Asci ve ark., 2016; Kizmaz ve
ark., 2021; Yorulmaz ve Karadeniz, 2021; Simsek ve ark., 2022). Yapilan arastirmalarda
prevalansa ait bulgular arasindaki farkliliklar arastirmalarin farkli sosyokdltirel yapilarda ve
yas gruplarinda yiritilmis olmasindan kaynaklanabilir.

Calismaya katilan hemsirelerin menstruasyon periyodu ortalamasi karsilastirildigin da
Poyrazoglu’nun (2010) calismasinda ortalama siklus uzunlugu 27,1+4,1 giin oldugu ve bu
calisma ile benzerlik gosterdigi; yine bu ¢alismada %6,9’unun dismenore yasamamakta iken
%25,3'0 hafif, %32,2’si orta, %20,7’si siddetli ve %14,9'u ise ¢ok siddetli agri yasadigl
belirlenmistir. Poyrazoglu’nun (2010) yaptigi calismada da kadinlarin %74,5’i menstruasyon
sirasinda agrisinin oldugunu vurgulamistir. Bizim calismamizda da hemsirelerin ¢ogunun
degisik dlizeylerde menstruasyon sirasinda agri yasadiklari belirlenmistir.

Bu c¢alismaya katilan hemsirelerin %89,7'l egzersiz yapmadigini, Celik ve Uskun

(2022)’'un treme cagindaki kadinlarda PMS yayginligini, yordayicilarini ve yasam kalitesi ile
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iliskisini belirlemek amaciyla yaptiklari ¢alismada da katihmcilarin % 71,9’nun egzersiz
yapmadig belirtilmistir.

Derya ve ark., (2019) calismada; %45,2’sinin ailesinden en az birinin (anne / kiz kardes)
menstrual yakinmalari yasadigini belirtmistir. Yapilan ¢alismalarda (As¢i ve ark., 2016;
Poyrazoglu, 2014; Akmali, 2020; Cevik ve Alan, 2021, Simsek Kiiglikkelepge, 2022) PMS’si olan
kadinlarin annelerinde de premenstrual semptomlar oldugunu ve PMS’si olmayanlar ile
karsilastirildiginda, istatistiksel olarak anlamli oldugu, PMS’nin, genetik yatkinlik ile iligkisi
olabilecegi bulmustur. Bu calismada da diger calisma sonuclarini destekler nitelikte bulgular
elde edilmistir.

Yapilan ¢alismalarda PMS’nin kadinlarin, diger kisilerle olan iligkilerini bozdugu, sosyal
yasamlarini olumsuz etkiledigi, Gretkenlik ve verimlilikte azalmaya neden oldugu, 6zgiiven
eksikligine neden olarak yasam kalitelerini azalttigi gosterilmistir (Meseci, 2017; Kircan, 2012;
Celik ve Uskun, 2021). YirGtilen calismada da PMS’nin, bazi hemsirenin is hayatini ve ¢alisma
performansini olumsuz yonde etkiledigi sonucuna varilmistir. PMS belirtileri ile is ortamini
olumsuz etkilenmesi arasinda iliski oldugu ortaya ¢ikmistir.

Selcuk ve ark., (2014) calismasinda; 6grencilerin PMS 6lceginden aldiklari toplam puan
ortalamasi 110,49+32,62’dir. Aba et al., ¢calismasinda PMS 6l¢ceginden alinan puan ortalamasi
ise 122,14+32,60 (44 — 214) olarak belirlenmistir. Yapilan baska bir calismada ise; tim
gruplarda ortalama somatizasyon skoru 11,36 + 7,94 olarak saptanmistir (Tarik, 2014).

Literatlirde hemsire 6rnekleminde PMS ile somatizasyon arasindaki iliskiyi inceleyen
calismaya rastlanmamistir. Fakat Selguk ve ark., (2014), hemsirelik 6grencilerinde PMS ve alt
boyutlari ile somatizasyon arasindaki iliskileri incelendigi bir calismada; PMS olgeginin
premenstrual dénemde 6grencilerin %53,3’(inde depresif duygulanim, %22,3’(inde anksiyete,
%54,3’tnde yorgunluk, %63,6’sinda sinirlilik ve siskinlik, %33,2’sinde depresif duslinceler,
%59,2’sinde agri, %64,1’inde istah degisimleri yakinmalarinin gortldigi belirlenmistir. Ayrica
ebelik bolim 6grencilerinde yapilan bir ¢alisma da ¢alismaya katilan 6grencilerin %76,2’sinin
PMS yasadigi belirlenmistir. Ogrencilerin en sik yasadigi semptom depresif semptomlar
olurken, en seyrek yasadigl semptom ise agri semptomlari olmustur (Cevik ve Alan, 2021).
Cahsmamiz ile Selguk ve ark., (2014) hemsirelik 6grencileri (izerinde yaptigi calismasi ile
karsilastirildiginda; depresif duygulanim, yorgunluk, depresif diisiinceler boyutunda benzerlik
gosteren sonuclar elde edildigi; anksiyete, sinirlilik, agri, istah degisimi ve siskinlik arasinda ise

farklhihiklar oldugu sonucuna ulasiimistir. Yapilan calisma ile bu calisma arasinda farklilik
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bulunmasinin nedeni olarak; galismanin farkh zamanlarda ve farkl illerde yapilmis olmasi
gosterilebilir. Ayrica bu ¢alismanin sonuglari dogrultusunda PMS’nin, kadinin yasamini tehdit
edici bir unsur olmamasina ragmen hemsirelerin, is yasamini ve ruh saghgini olumsuz yonde

etkiledigi sdylenebilir.

SONUG VE ONERILER

Sonug olarak; Calismaya katilan hemsirelerin PMS Olgeginden aldiklari toplam puan
ortalamalari 124,80+42,969 ve Somatizasyon toplam puan ortalamalari ise 14,49+5,471'dir.
Somatizasyon ile PMS arasinda orta kuvvette ve pozitif yonli iliski bulunmaktadir.
Somatizayon ile depresif duygulanma, anksiyete, yorgunluk, sinirlilik, depresif dislinceler,
agri, istah degisimleri, siskinlik arasinda pozitif yonli iliski bulunmaktadir. Bu calisma
hemsirelerde PMS ve Somatizasyon arasinda orta diizeyde pozitif yonlu iliskilerin oldugunu
aciga cikarmistir. Bu nedenle gelecekte yapilacak arastirmalarda her iki durumun birlikte
degerlendirilmesi onerilir. Ayrica; anne ve kiz kardeslerinde dismenore ve menstruel
diizensizligi olanlarin PMS bakimindan oncelikli olarak ele alinmasi ve bilgilendirilerek
farkindaliginin arttirilmasi gerekir. PMS semptomlariyla bas etme egitimleri is ortamindaki
stres yonetimi, egzersiz ve beslenme aliskanliklarinin diizeltiimesine yonelik planlanmalidir.
PMS ile bas etmeye yonelik yeni arastirmalar planlanmali, arastirmalarin izlem ve danismanlik

hizmetlerini de icermesi saglanmalidir.

Arastirmanin Sinirlhiliklari

Bu arastirmadan elde edilen veriler, hemsirelerin bireysel beyanlari ile sinirhdir. Kars
Kafkas Universitesi Egitim ve Arastirma Hastanesi’nde calismanin yapildigi tarihte orada gorev
yapan hemsireler ile ylrttilmesi arastirmanin sinirhligidir ve bu nedenle sadece bu gruba

genellenebilir.

Cikar Catismasi

Calisma kapsaminda herhangi bir kisisel ve finansal ¢ikar ¢catismasi yoktur.

Yazar Katkisi
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Arastirma fikrinin olusturulmasi ve tasarimi SEY, AG; veri toplama AG; verilerin analizi

ve yorumu SEY, AG; makalenin yazim ve elestirel incelenmesi SEY, AG tarafindan yapilmistir.
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iyonlastirici radyasyon sinifina giren ve maruz kalan kisiler icin tehlike olusturan gama
isinlari hakkinda galisanlarin ve hizmet alanlarin bilgi sahibi olmasi son derece 6nemlidir.
Bu g¢alisma gama isinlarindan korunma konusunda farkindaligin belirlenerek
yukseltilmesi amaciyla gama 1sinlariyla ¢alisma yapan Tirkiye Atom Enerjisi Kurumu,
GAMMAPAK sterilizasyon A.S ve gamma knife radyocerrahisini kullanan hastane
calisanlari ve buradan hizmet alanlar (hastalar ve digerleri) Gzerinde online anket
uygulamasi kullanilarak yapilmistir. Calisma nicel arastirma yontemlerinden genel
tarama modeline uygun sekilde tasarlanmistir. 153 katilimcinin 20 sorudan olusan
anketi cevaplandirmasi sonucunda elde edilen bulgular ¢alismaya aktariimistir. Calisma;
farkh cinsiyet, pozisyon (hizmet alan veya calisan), gelir diizeyi, yas ve egitim
diizeyindeki kisilere ankette yer alan 20 soru sorularak gerceklestirilmistir. Elde edilen
veriler Agimlayici Faktor Analizi (EFA) uygulanarak analiz edilmistir. Sirasiyla Dogrulayici
Faktor Analizi (DFA), normallik testi, tanimlayici istatistikler, bagimsiz gruplar t-testi tek
yonli ANOVA, Kruskal Wallis-H Testi yapilmistir. Anket verileri incelendiginde, gama
isinlarina yonelik farkindaligin katiimcilarin cinsiyet, gelir diizeyi, yas ve egitim diizeyine
gore farklilastigi belirlenmistir.
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It is extremely important that workers and service recipients have information about
gamma rays which are in the class of ionizing radiation and pose a danger to people who
are exposed to it. This study was conducted by using an online questionnaire on the
Turkish Atomic Energy Agency, GAMMAPAK sterilization INC, which work with gamma
rays and hospital employees who use gamma knife radiosurgery and service recipients
from it (patients and others) in order to raise awareness about protection from gamma
rays. The study was designed in accordance with the general survey model, one of the
quantitative research methods. The findings obtained as a result of 153 participants
answering the questionnaire consisting of 20 questions were transferred to the study.
The study was carried out by asking 20 questions in the survey to people of different
gender, position (service recipient or worker), income level, age and education level.
The data obtained were analyzed by applying Exploratory Factor Analysis (EFA).
Confirmatory Factor Analysis (CFA), normality test, descriptive statistics, independent
groups t-test one-way ANOVA, Kruskal Wallis-H Test were carried out, respectively.
When the survey data were analyzed it was determined that awareness of gamma rays
differed according to the gender income level age and education level of the
participants.
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INTRODUCTION

Radiation in the most basic sense is the phenomenon that occurs in the form of
quantized energy which is the spread of the energy of high-speed particles and
electromagnetic waves in the form of particles and waves (Coskun, 2011; Erdogan et al., 2017).

Another definition of radiation; It is the energy emitted by unstable atoms that can
easily pass-through matter and space (URL1). The phenomenon known as radiation is not only
rays such as alpha, beta, gamma but also electromagnetic waves in the electromagnetic
spectrum when they are ordered according to their wavelengths and from the longest to the
shortest; radio waves, microwaves, infrared region, light (visible region), ultraviolet region. X-
ray region and y-rays region. It even includes particles such as neutrons, protons and other
subatomic particles depending on their speed (Oztiirk, 2007, p 490). Radiation is also classified
according to its energy type and source. It can be considered: (i) in term of energy; with low
and high energy. (ii) in terms of type; particle and electromagnetic radiations and (iii) in term
of source; as natural and artificial radiation. (Cubuk, 2010, s.2) Small and high energy radiation
groups include ionizing radiation and non-ionizing radiation. Respectively, since non-ionizing
radiation is low in energy it cannot ionize the atoms of the material it interacts with, but only
excites it. Radio waves, visible light, microwaves, infrared light, ultraviolet light are examples
of non-ionizing radiations. The energies of all of the electromagnetic radiations in the
electromagnetic spectrum are carried by photons which have no charge, no mass and are
known as quantized (Erdogan et al., 2017). In this study ionizing radiation will be discussed
and as it is known X- and y-rays are included in this class. German physicist Wilhelm Conrad
Roentgen was the first scientist to perform imaging using X-rays. The invention of X-rays in
1895 which are defining with his name was a beginning concept of ionizing radiation. In the
year following the discovery of x-ray in 1896.French scientist Antoine Henri Becquerel
discovered that Uranium salts also showed similar properties to X-rays and emitted
penetrating rays into some matter and called it as radioactivity (Dasdag, 2010).With the
discovery of different radioactive elements (such as radium) by Marie and Pierre Curie,
ionizing radiation has been used in many areas such as medicine, industry, agriculture and
research (Aral,2019,s.18). As it is known X- and y-rays with particles called radioactive form
the class of ionizing radiation. lonizing radiations can cause to the increasing or decreasing of
electrons in the atom or group of atoms with which they interact. As a result of this situation

positively or negatively charged ions are formed. lonizing radiations are also evaluated in two
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groups according to their wave and particle characteristics (Dasdag, 2010). X-rays and y-rays
are examples of wave-like radiation while alpha(a), beta(B) and neutrons are examples of
particle-like radiation (Dasdag, 2010).

A large number of studies have been conducted on X-rays to date and X-rays are more
common in daily life than y-rays. In addition the use of gamma rays in technological and health
fields is increasing. As a member of the ionizing radiation family y-rays are electromagnetic in
nature although they are likened to a or B particles in that they can ionize atoms and are
emitted in packets (quanta) of energy called photons. Considering the ability to be stopped it
is seen that only a part of it is stopped with a few centimeters of lead bricks (Oyar, 1998,s.13).
In this study it is aimed to examine and evaluate the awareness of both employees and service

users about y-rays in places where y-rays are used.

MATERIAL AND METHOD

This study was designed in accordance with the general survey model which is one of
the quantitative research methods. Survey models are a type of research based on describing
a situation that has existed in the past or that has already existed. In this type of research
situations are tried to be defined as they are (Karasar, 2007, s.77). Since the aim of this study
is to determine the level of awareness of employees and service users about protection from
Gamma rays it was deemed appropriate to use the general screening model as the research
model of the study.

Research had done at Turkish Atomic Energy Authority (TAEA), GAMMAPAK
Sterilization Inc. and Gamma Knife Radiosurgery with the staff and service recipients in the
hospital in 2020-2021. As of 2021 the number of personnel working in these institutions is 120
and the number of service recipients is 115. In a different way the target population of the
study consists of a total of 225 people. The sample of the study consists of 153 people selected
through simple random sampling.

The distribution of various demographic variables of the participants is given in Table
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Table 1. Distribution of Some Demographic Variables of Research Participants

Demographic variables Explanation N %
Gender Male 81 52.9
Female 72 47.1
Total 153 100.0
Age range 19-29 Age range 40 26.1
30-39 Age range 79 51.6
40+ Age 34 22.2
Total 153 100.00
Position Service provider 101 66.0
service recipient 52 34.0
Total 153 100.0
Education Level Less than Bachelor's 24 15.7
Undergraduate 78 51.0
Graduate 51 333
Total 153 100.0
Perception of income status Low 12 7.8
by minimum wage Middle 83 54.2
High 58 37.9
Total 153 100.00

Data Collection Tools. Data Collection. Validity and Reliability

In order to measure the sub-problems of this research the y-ray protection awareness
scale was developed by the researchers. During the scale development process an item pool
was created by first examining the relevant literature and looking at case studies. There are
20 Likert type judgments in total in the item pool created. After the items were created they
were checked by 2 field experts to check the validity and comprehensibility of the Turkish
language and after various feedbacks and corrections from them, they were made ready for
the pre-implementation phase.

After the item pool was ready the scale items were first piloted with 20 people, and it
was desired to determine whether there were any negativities in the pilot application. Since
no problems were encountered in this application the actual application was started later. The
data collection process which is another stage of scale development was obtained online by
the researcher among 25.12.2020 and 20.03.2021 dates. Since there are 20 items in the scale
at first it is aimed to reach at least five times (100 people) the number of items.

After the data were collected exploratory factor analysis (EFA) was carried out to see
how many factors the items were clustered under as a first step. At this stage items with a
load value below 0.30 or with more than one factor were removed. At this stage 18 items had

remained. It was observed that the remaining items were clustered under two factors. In the
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next step confirmatory factor analysis (CFA) was performed to confirm the inclusion of the
items in two factors. In the CFA analysis it was seen that the item load values were in the
desired range. In this way it was seen that the construct validity of the relevant measurement
tool was ensured. Cronbach's alpha coefficient was used for the reliability of the measurement
tool used in the research. The Cronbach's coefficient was calculated in the SPSS program, and
the acceptable value of Cronbach's alpha coefficient is 0.60 and above. Above 0.70 means it
is strong and reliable. In this study the Cronbach's alpha coefficient of the first sub-factor was
0.65; Cronbach's coefficient of the second sub-factor was 0.96; the overall Cronbach's
coefficient of the scale was calculated as 0.93. Depending on the obtained scales it is
concluded that the scale is reliable. It is seen that both the sub-factors and the general scale

of the scale developed with a different expression was within certain and desired ranges.

Analysis of the Data

After the data of the research were collected the forms that did not comply with the
instructions specified in the data collection tool were excluded from the data set and the data
were first transferred to the Excel program and then to SPSS 25. In SPSS firstly, outlier data
were extracted. After this stage the data were done ready for analysis. The analyzes were
carried out as follows, respectively: (i) Exploratory Factor Analysis (EFA), (ii) Confirmatory
Factor Analysis (CFA), (iii) Normality Test, (iv) Descriptive Statistics, (v) Independent Groups t-
test, (vi) One direction ANOVA and (vii) Kruskal Wallis-H Test.

Results and Discussion

In this part of the study the results of exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) related to the scale development stages, respectively the
normality distribution indicators related to the dependent variable the distributions of the
demographic characteristics of the participants obtained from the personal information form

and the findings related to the identified sub-problems were included.

Results of Exploratory Factor Analysis (EFA)
For the validity processes factor analysis was performed to determine the groupings
(factors) between the items. During the factor analysis Kaiser-Meyer-Olkin (KMO) and Bartlett

values were determined; principal components analysis was carried out and finally varimax
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rotation operations were performed. The Kaiser-Meyer-Olkin (KMO) and Bartlett Test values

of the scale are given in Table 2.

Table 2. KMO and Barlett Test Results of the scale

Kaiser-Meyer-Olkin Sampling Adequacy

Barlett Test of Sphericity

0.925

Ki-Square Value 2365.502
Degrees of Freedom 171

p 0.000

As seen from the Table 2. the KMO value was found to be 0.925 in Principal

Components Analysis. This means that factor analysis can be interpreted perfectly.

The load value provided in the Exploratory Factor Analysis is an important criterion

used to determine whether the relevant item belongs to the sub-factors to be defined.

Indicators regarding the total variance values explained by the two sub-factors are presented

in Table 3.
Table 3. Total amount of variance explained by the scale
» _Initial Eigenvalues Total Factor Loads Transformed Sums of Factor Loads
*3 Total Variance Cumulative Total  Variance Cumulative Total Variance Cumulative
g % % % % % % % %
1 9.967 55.733 55.373 9.967 55.373 55.373 9.950 55.279 55.279
2 1.921 10.672 66.045 1.921 10.672 10.672 1.938 10.766 663.045
3 0.843 4.684 70.729
4 0.757 4.204 74.933

The total amount of variance explained by the two factors is quite high. The load values

of each item and the distribution of the factors it belongs to them are presented in Table 4.
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Table 4. Matrix of transformed components after factor analysis

Samples Factors
y-ray y-ray Awareness
Information
M1 | have a good knowledge about radiation. 0.711
M2 | have a good knowledge about y-ray radiation. 0.896
M3 I know how many doses of y radiation my 0.810
body/organ was exposed to while
serving/receiving.
M4 | know about the units of y radiation. 0.909
M5 | take adequate precautions when being exposed 0.849
to y-rays.
M6 | was sufficiently informed before | was exposed 0.800
to y-rays.
m7 | act knowing that even though it is the same type  0.782
of radiation, it will have different effects on
different parts of my body.
M3 | have a good knowledge of radiation units 0.878
M9 I am aware of where 7 radiation occupies in the 0.842
electromagnetic spectrum in terms of energy.
M10 Areas containing gamma radiation should be 0.575
insulated with lead sheet.
M11 | have a good knowledge of the physical 0.930
properties of v radiation.
M12 v radiation should be used not only for medical 0.709
treatment but also in many industries and R&D
fields.
M13 | have a good knowledge of v radiation sources. 0.905
M14 I have knowledge that y radiation can be obtained 0.735
naturally and artificially.
M15 | have a good knowledge of where v radiation is  0.741
used in industry.
M16 v radiation is visible to the naked eye. 0.786
M17 | think that y radiation does not harm the human 0.846
body because it propagates at the speed of light.
Mis | take as little air travel as possible to avoid 0.645

exposure to y radiation.

The Cronbach's Alpha value, which is calculated as the reliability coefficient over both

the overall total of the scale and the item in each sub-dimension is given in Table 5.

Table 5. General of y-Ray Protection Awareness Scale and Reliability Coefficients of Sub-

Dimensions Revealed by Factor Analysis

Factor Cronbach’s Alpha Value
#Information 0.652
yAwdreness 0.962
Total 0.936
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Results of Confirmatory Factor Analysis (CFA)

The main purpose of confirmatory factor analysis is to test whether the items really
belong to the relevant factors with the distribution that emerges in the exploratory factor
analysis.

The fit index values, which are considered as criteria for the model emerging in the

Confirmatory Factor Analysis are given in Table 6.

Table 6. Goodness of Fit Index Values for the DFA Model

Standardized Factor Standard
Factors Samples . R? tvalue p value
Loads (Ai) error
F1-mM1 0.72 0.52 0.14 4.645 0.000
F1-m2 0.89 0.79 0.15 11.252 0.000
F1-m3 0.79 0.62 0.15 9.840 0.000
F1-m4 0.91 0.83 0.16 11.423 0.000
F1-M5 0.80 0.64 0.14 9.992 0.000
F1-M6 0.75 0.56 0.16 9.336 0.000
F1-M7 0.77 0.59 0.14 9.513 0.000
F1-M3 0.87 0.76 0.14 10.882 0.000
¥- F1-M9 0.84 0.71 0.14 10.589 0.000
Information  F1-M10 0.54 0.29 0.11 6.675 0.000
(Factor 1} F1-M11 0.94 0.88 0.13 11.821 0.000
F1-M12 0.66 0.44 0.13 8.190 0.000
F1-M13 0.88 0.77 0.13 11.126 0.000
F1-M14 0.70 0.49 0.13 8.652 0.000
F1-M15 0.68 0.46 0.13 8.444 0.000
¥- F2-M1 0.62 0.38 0.24 3.415 0.000
Awareness F2-M2 0.91 0.83 0.36 3.892 0.000
(Factor 2) F2-M3 0.38 0.14 0.16 4,132 0.000

Table 6 shows the standardized regression and t values of the Gamma Ray Protection
Awareness Scale. It is seen that the load values of the items that make up the two-factor and
18-item structure vary between 0.35 and 0.58. It is seen that the item load value of each item
is in the acceptable range and the p values are significant.

The p value expresses the statistical significance level and if it is below 0.05, it indicates
that the value is statistically significant. The t value is also the critical ratio C.r value. C.R value
has no upper and lower limit.The parameter estimates including the non-standardized and
standardized regression coefficients and C.R (t) values obtained for the structural model are

given in Table 7.
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Table 7. Standardized regression and t values of the scale for awareness of y-Ray protection

Fit indices Acceptable fit Model

Perfect fit Situation
Results

x2/df 0<x2 = 3sd 4<y2< 5sd 1.982 Perfect fit
RMSEA RMSEA = 0.05 0.06 = RMSEA < .08 0.80 Acceptable fit
CFI 0.95 < CFl £1.00 0.90 < CFl £0.95 0.94 Acceptable fit
GFI 0.95 < GFI 0.85<GFl =0.89 0.85 Acceptable fit
AGFI 0.90 < AGFI 0.85 < AGFl £ 0.89 0.85 Acceptable fit
IFI 0.95 < IFl 0.90<IFl =0.94 0.94 Acceptable fit
SRMR SEMR = 0.05 0.05 < SRMR = 010 0.78 Acceptable fit

Results Related to the Normality Test

The dependent variable of the research is y-Ray Protection Awareness. In normality
assumptions, if n>50 and Kolmogorov Smirnov test p>0.05, the distribution is assumed to be
normal and parametric tests are applied. Similarly, if the value obtained from dividing the
kurtosis and skewness values into their error coefficients is within the range of +1.96,
parametric tests are continued. In addition, the linearity of the distribution is checked in the
Q-Q plot histogram. If the normality assumptions are not met, non-parametric tests are used
to analyze the data. The normality test results of the study according to the dependent

variable are given in Table 8.

Table 8. Normality test results regarding the dependent variable of the study

Kolmogorov-Smirnov® Shapiro-Wilk
Variables Statistics sd p Statistics sd p 2:;:;':35' ::;:E;Z';
deviation deviation
error error
T-Ray
Protection -0.217 -0.579
Awareness 0.072 153 0.0 0.983 153 0.0 0.196 0.390
53 62

a. Lilliefors Significance Correction

The arithmetic mean and standard deviation levels of the y-Ray protection awareness

scale according to various demographic variables of the participants are given in Table 9.
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Table 9. Various demographic variables and y-Ray protection scale arithmetic mean and

standard deviation values of participants

Y-Information (Factor 1) Y-Awareness (Factor Scale grand total
Demographic — 2_) =
Variable Category X SS X SS X SS
Gender Male 49.68 16.32 6.15 2.65 55.83 16.37
Female 50.58 12.34 6.36 2.10 56.94 12.52
19-29 Age 48.60 13.46 6.28 2.63 54.88 14.00
Age range 30-39 Age 48.25 13.62 6.52 231 54.77 13.59
40+ Age 56.18 16.52 5.59 2.24 61.76 16.79
Position Service provider  51.52 15.80 5.90 2.37 57.43 15.75
Service receiver 47.35 11.36 6.92 2.33 54,27 12.11
. less than 48.92 13.76 5.88 2.19 54.79 12.66
Educational
Status undergraduate
Undergraduate 44.63 13.81 6.60 2.41 53.23 14.57
Graduate 55.98 14.40 5.88 2.44 61.86 14.31
. Lower 49.58 11.88 7.92 3.40 57.50 14.61
Perceived -
Income level Middle 49.11 13.02 6.33 2.01 55.43 13.03
Upper 51.64 17.00 5.79 2.55 57.43 16.86

The arithmetic mean and standard deviation values of the participants related to the

v-Ray Protection Awareness levels are presented in Table 10.

Table 10. Arithmetic mean and standard deviation values obtained from Participants related

to y-Ray protection awareness scale

Variables X sS
y-Information 50.10 14.54
y-Awareness 6.24 2.39
Y-Ray Protection Awareness (Scale General) 56.35 14.65

Table 10 shows the arithmetic mean and standard deviation values for the sub-
dimensions and general of the y-rays protection awareness scale of the participants. The first
sub-dimension, gamma information, has a total of 15 items and according to 5-point Likert
scoring, participants can score between 0-75 in this sub-dimension. According to the table, y-
knowledge, which is the first sub-dimension of the participants, was calculated as X=50.10
(SD=14.54) and was determined at a high level. The second sub-dimension, y-awareness, has
3 items, and participants can score between 0-15 from this sub-dimension according to 5-
point Likert-type scoring. The y-awareness levels of the participants were calculated as X=6.24
(SD=0.2.39), below the median. There are 18 items in the scale, and participants can score

between 0-90. The level of awareness of protection from y-rays was calculated as X=56.35
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(SD=14.65) for the participants. This value was above the medium level. In other words, the
level of awareness of protection from y-rays of the participants was above the medium level
of 45.00.

In Table 11, the arithmetic mean and standard deviation values calculated for each

item of the scale are presented.

Table 11. Arithmetic mean and standard deviation values of y-Ray protection awareness

scale items
Samples WL
X SS

M1 | have a good knowledge of radiation. 3.72 0.96
M2 | have a good knowledge of y-Ray radiation. 3.35 1.17
M3 I know how many doses of y radiation my body/organ is exposed to while 2.99 136

serving/receiving.
M4 | know about the units of gamma radiation. 3.13 1.32
M5 | take adequate precautions when being exposed to gamma rays. 3.24 1.31
M6 | was sufficiently informed before | was exposed to gamma rays. 3.19 1.36
M7 | act knowing that even if it is the same type of radiation, it will have different effects

on different parts of my body. 3.66 1.25
M8 | have a good knowledge of radiation units. 3.26 1.22
M9 | am aware of where y radiation occupies in the electromagnetic spectrum in terms 3.15 1.25

of energy.
M10  Areas containing y radiation should be insulated with lead sheet. 377  0.99
M11 | have a good knowledge of the physical properties of y radiation. 3.24 1.18
M12  yradiation should be used not only for medical treatment but also in many industries 3.67 111

and R&D fields. ) )
M13 | have a good knowledge of y radiation sources. 331 1.12
M14 | have knowledge that y radiation can be obtained naturally and artificially. 328 1.11
M15 | have a good knowledge of where ¥ radiation is used in industry. 3.07 1.15
M16 v radiation is visible to the naked eye. 194 1.00
M17 I think that y radiation does not harm the human body because it spreads at the speed 192 0.97

of light. ’ ’
M18 | travel as little as possible to avoid exposure to y radiation. 237 113

Results Related to the Differences Between the Sub-Dimensions of the y-Ray
Protection Awareness Scale and Various Demographic Variables of the Participants of the
Study

Here, the results of the Independent Groups t-test, which show the differences
between the sub-dimensions of the y-Ray protection awareness scale and some demographic

variables of the participants, one-way ANOVA and Kruskal Wallis-H test are included.
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Difference by Gender Variable
Table 12 shows the independent groups t-test results showing the difference between

the y-Ray protection awareness scale sub-dimensions and genders of the participants.

Table 12. t-test results showing the differences of the sub-dimensions of the y-Ray

protection awareness scale in terms of the gender of the participants.

Variables Gender N X S Sd t p
Mal 81 49.67 16.32

y-Information (Factor 1) ale 151 -0383  0.702
Female 72 50.58 12.33

y-Awareness (Factor 2) Male 81 6.14 2.64 151 -0.547 0.585
Female 72 6.36 2.09

Scale Grand Total Male 31 55.82 16.37 151 -0.470 0.639
Female 72 56.94 12.52

In Table 12, the items of the y-rays protection awareness scale have arithmetic mean
and standard deviation values. Accordingly, the regions containing gamma radiation of the
first three items with the highest arithmetic mean over a 5-point Likert type scoring should be
isolated with a lead plate (X= 3.77). | have a good knowledge of radiation (X= 3.72) and it is
seen thaty radiation should be used not only for medical treatment but also in many industries
and R&D fields (X=3.67). | think that the substances with the lowest average do not harm the
human body, since y radiation is emitted at the speed of light, respectively (X= 1.92). y
radiation is visible to the naked eye (X=1.94). | travel as little as possible to avoid exposure to
y radiation (X= 2.37). These results show that the participants are more knowledgeable than
just general information.

Table 12 shows the results of the independent groups t-test to determine whether the
sub-dimensions of the y-Ray protection awareness scale show a significant difference in terms
of the gender of the participants. According to the table, the y Information sub-dimension
does not make a statistically significant difference in terms of the gender of the participants
[t (151) =-0.383. p>.05]. When the arithmetic averages are examined, it is seen that the
average of male (Xmale=49.67) participants is slightly below the average of female participants

(Xfema|e=50.58).
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Gamma Awareness sub-dimension does not make a statistically significant difference
in terms of gender of the participants [t (151) = -0.547; p>.05]. When the arithmetic averages
are examined, it is seen that the average of male (Xmale=6.14) participants is slightly below the
average of female participants (Xfemale=6.36).

Considering the general total of the scale, there was no statistically significant
difference in terms of gender of the participants [t (151) = -0.470; p>.05] is seen. When the
arithmetic averages are examined, it is seen that the average of male (Xmae=55.82)

participants is slightly below the average of female participants (Xfemale=12.52).

Difference by Position Variable
Table 13 shows the t-test results of independent groups showing the difference
between the y-Ray protection awareness scale sub-dimensions and positions of the

participants.

Table 13. t-test results showing the differences of the sub-dimensions of the y-Ray

protection awareness scale in terms of the positions of the participants.

Variables Position N X S Sd t p Cohen'’s

y-Information (Factor Service provider 101 51.52 15.80
1)

151 1.694 0.09 -

Service receiver 52 47.34 11.36

y-Awareness (Factor Service provider 101 5.90 2.37
2)

151 -2.541 0.01 043

Service receiver 52 6.92 2.32

Scale Grand Total Service provider 101 57.42 15.75 151 1.265 0.20 i

Service receiver 52 54,26 12.11

Table 13 shows the results of the independent groups t-test to determine whether the
sub-dimensions of the y-rays protection awareness scale show a significant difference in terms
of the positions of the participants. According to the table, the y information sub-dimension
does not make a statistically significant difference in terms of the positions of the participants.

[t (151) = 1.694. p>.05]. When the arithmetic averages are examined, it is seen that the
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average of the participants who provide service (Xservice provider=51.52) is above the average of
the participants who receive service (X receive service =47.34).

There is a statistically significant difference in terms of the positions of the participants
in the y awareness sub-dimension. [t (151) = -2.541; p<.05]. When the arithmetic averages are
examined, it is seen that the average of the participants who provide service (Xservice provider =
5.90) is below the average of the participants who receive service (X receive sevice = 6.92). In a
different way, the significant difference was in favor of the participants who received the
service. According to the Cohen's d coefficient calculated for the effect size of the significant
difference (0.43), there is a moderate effect size.

Considering the Grand Total of the scale, it was not found that there was a statistically
significant difference in terms of the positions of the participants [t (151) = 1.265; p>.05] is
seen. When the arithmetic averages are examined, it is seen that the average of the
participants who provide service (Xserice provider = 57.42) is above the average of the

partICIpantS WhO rece|Ve SerV|Ce ()?receive service = 12.11).

Difference by Age Variable
Table 14 shows the t-test results of independent groups showing the difference
between the y-Ray protection awareness scale sub-dimensions and age ranges of the

participants.
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Table 14. One-Way Analysis of Variance (ANOVA) results between class levels of participants

and y-Ray protection awareness scale

_ s f M Di
Variable Age n X 55 s::;re: df Dfean F p e:f:r
range square
]
19-29
40 486 13.46
- Age 0
g 29-39
5 Age 79 482 1361 2
s 5 1614.84 150 807.42 3.967 0.02 2<3
=
5 20+ A 152
= TAB® 34 561 1651
E 7
8
't Total 153 501 14.54
= 0
= 19-29 40 6.27 2.63
5 _hee
5 2939 2
k: 79 651 2.31 150
= _Age 20630 0 10315 1812 016 -
wi
g d0vAge 5, 558 204
@
Total
2 ota 153 624 239
L
19-29 40 54.8  14.00
Age
7
2939 2
_ Age 79 547 13.58 150
2 7 128055 0 64027 3.063 006 -
'_
40+ A
o TRB® 34 617 1679
2 6
> i
o Tot
K ot 153 563  14.65
[¥a]

Table 14 shows the results of the one-way analysis of variance (ANOVA) showing
whether there is a significant difference between the age ranges of the participants, the sub-
dimensions of the awareness of y-rays protection scale and the overall total. According to the
table, there is a statistically significant difference between the first sub-dimension, 7-
information, and the age ranges of the participants [F (2. 150) = 3.967; p<.05]. According to
the post-hoc tests conducted regarding the source of the difference, there is a difference
between the participants whose age range is 29-39 and 40+, and it is in favor of the

participants who are 40+ years old. In other words, the y knowledge level of the participants
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whose age range is 40+ is significantly at the highest level and it differs statistically significantly
from the participants in the other age range.

According to the table, there is no statistically significant difference between the
second sub-dimension, y information, and the age ranges of the participants. [F (2. 150) =
1.812; p>.05]. Looking at the arithmetic averages, y awareness is highest in the age range of
29-39, in the second place in the age range of 19-29 and in the third place in the age range of
40+.

According to the table, there is no statistically significant difference between the
general sum of the y- Ray protection awareness scale and the age ranges of the participants.
[F (2. 150) = 3.063; p>.05]. Looking at the arithmetic averages, Gamma Awareness is highest
in the age range of 40+, in the second place in the age range of 19-29 and in the third in the

age range of 40+.

Difference According to Perception of Income Level

Table 15 shows the results of the Kruskal Wallis test, which shows the difference
between the y-Ray protection awareness sub-dimensions and the income level perception
ranges of the participants.
Table 15. Kruskal Wallis Test results showing the difference between the sub-dimensions of

v-Ray protection awareness and income level ranges of the participants.

Variable Income Range n Rank Average sd ¥ p
Low 12 74.13
- Middle 83 73.59
! 2 1.428 0.490
Information  High 58 82.47
Total 153
Low 12 95.92
Middle 83 30.40
- 2 5.062 0.080
f-Awareness —oop 58 68.22
Total 153
Low 12 76.21
Middle 83 73.92
Scale Total 2 1.026 0.599
cale 19t THigh 58  81.58
Total 153

Table 15 shows the results of Kruskal Wallis (KW), which indicates whether there is a
significant difference between the participants' y-Ray protection awareness scale sub-

dimensions and their income level perception. According to the results of the analysis, no
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statistically significant difference was found between the y-information levels of the
participants and their income level perception [x? (sd=2. n=153) = 1.428. p>0.05]. According
to the mean rank, the participants who see themselves in the high-income group (Avg.
=82.47), the participants who see themselves in the low-income group (Avg. =103.22) and the
participants who see themselves in the middle-income group (Avg. =73.59) take the third
place. According to the results of the analysis in Table 15, no statistically significant difference
was found between the y awareness sub-dimension and the income level perception of the
participants [x? (sd=2. n=153) =5.062. p>0.05]. According to the mean rank, the participants
who see themselves in the low income group (Avg. =95.92), the participants who see
themselves in the middle income group (Avg. =80.40) and the participants who see themselves
in the high income group (Avg. = 68.22) take the third place.

According to the analysis results in Table 15, there was no statistically significant
difference in the income level perception of the participants in the general total of the y-Ray
protection awareness scale. [x? (sd=2. n=153) =1.026. p>0.05]. According to the mean rank,
the participants who see themselves in the high-income group (Avg. =81.58), the participants
who see themselves in the low-income group (Avg. =76.21) and the participants who see

themselves in the middle-income group (Avg. =73.92) take the third place.

Difference by Education Level
Table 16 shows the results of the Kruskal Wallis test, which shows the difference
between the y-Ray protection awareness sub-dimensions and the educational level ranges of

the participants.
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Table 16. Kruskal Wallis Test results showing the difference between the sub-dimensions of

v-Ray protection awareness and income level ranges of the participants.

Variable Education Level n Rank Average sd ¥? p
Low than 24 73.73
undergraduate
T ) Undergraduate 78 66.44 2 12.695 0.002
Information — 7 ate 51 94,69
Total 153
Low than 24 72.58
undergraduate
v-Awareness Undergraduate 78 84.26 2 4.544 0.103
Graduate 51 67.98
Total 153
Low than 24 71.75
undergraduate
Scale Total Undergraduate 78 67.17 2 12.154 0.002
Graduate 51 94.51
Total 153

Table 16 shows the results of Kruskal Wallis (KW), which indicates whether there is a
significant difference between the y-Ray protection awareness scale sub-dimensions and
education level of the participants. According to the results of the analysis, a statistically
significant difference was found between the y information levels of the participants and their
education level. [x? (sd=2. n=153) = 12.695. p<0.05].

According to the analysis results in Table 16, no statistically significant difference was
found between the education level of the participants in the y awareness sub-dimension. [x?
(sd=2. n=153) =4.544. p>0.05]. According to the mean rank, the participants with a bachelor's
degree (Avg. =84.26) are in the first place, the participants with a lower education level than
a bachelor's degree (Avg. =72.28) and the participants with a graduate degree (Avg. =67.98)
are in the third place.

Table 17 shows the results of all pairwise comparison tests performed after Bonferroni
correction for which groups the difference occurred.

According to the adjusted p value (adjusted sigma) after Bonferroni correction in Table
17, a significant difference was found between the undergraduate and graduate participants,
and the significant difference was in favor of the graduate graduates. In other words, the y-
Ray protection awareness of graduate graduates is significantly higher and different from the

other participants.
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Table 17. The results of pairwise comparison of the education level of the participants with

the y-information sub-dimension

G 1-G 2 Test Standard Standard Corrected p
roup--aroup Statistics Deviation Test P

Undergraduate-Low than 7.827 10.339 0.705 0.481 1.00
lindercradiiate

Undergraduate-Graduate -28.244 7.976 -3.541 0.000 0.001

Low than Undergraduate- -20.957 10.964 -1.912 0.056 0.168

According to Table 17, a statistically significant difference was found between the y-
Ray protection awareness scale general total and the education level of the participants [x>
(sd=2. n=153) = 12.154. p<0.05]. Table 18 shows the results of all pairwise comparison tests

performed after Bonferroni correction for which groups the difference occurred.

Table 18. The results of pairwise comparison of the education level of the participants with

the y-Ray protection awareness

Grounl-Group? Test Standard Standard Corrected p
pas P Statistics Deviation Test P

Undergraduate-Low than 4.583 10.338 0.443 0.658 1.00

linderoradiiate

Undergraduate-Graduate -27.343 7.975 -3.428 0.001 0.002

Low than Undergraduate- -22.760 10.963 -2.076 0.038 0.114

Considering the genders of the participants participating in the research, it is
understood that the arithmetic mean value (X=49.68; SD=16.32) of the male participants in
the y-information sub-dimension is partially lower than the arithmetic mean value (X=50.58;
SD=12.34) of the female participants. Looking at the y- awareness sub-dimension, it is seen
that the arithmetic mean value (X=6.15; SD=2.65) of male participants is partially lower than
the arithmetic mean value (X= 6.36; SD=2.10) of female participants. According to the general
total of the scale, it is understood that the arithmetic mean value of male participants
(X=55.83; SD=16.37) is lower than the arithmetic mean of female participants (X=56.94;
SD=12.52).

When the arithmetic mean and standard deviation values according to the age range
in the y-information sub-dimension are examined, the participants in the 40+ age range and
participating in the research have the highest mean score (X=56.18; SD=16.52). This is an

indication that the knowledge about this technology increases with the age of the employees
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and service recipients in the workplaces where y-technology is used. In the second place is the
19-29 age group. It is due to the fact that the participants of the research (X=48.60; SD=13.46)
were included in the study and that this group was newly graduated from universities and had
fresh knowledge. In the third place, there are participants between the ages of 30-39
(X=48.25; SD=13.62) and it is evaluated that this age group may generally originate from the
segment that service receivers. When the y-awareness values are examined, the participants
in the 30-39 age range and participating in the research (X=6.52; SD=2.31) have the highest
average score. In the second place are those aged between 19-29 (X=6.28; SD=2.63). it is seen
that the participants in the 40+ age range are in the third place (X=5.59; SD=2.24). When the
average scores of y-information and y-awareness depending on age ranges are examined, it is
seen that the opposite results are obtained. In other words, a result emerges that means that
the age group with more knowledge has less awareness. From this situation, it can be
concluded that in parallel with the increase in knowledge, indifference also increases. It is seen
that the arithmetic mean (X=51.52; SD=15.80) of the participants serving in the y-information
sub-dimension is higher than the average of the participants receiving service (X=47.35;
SD=11.36). It is seen that the average of the participants serving in the y-awareness sub-
dimension (X=5.90; SD=2.37) is lower than the average of the participants receiving the service
(X=6.92; SD=2.33). When the general total of the scale is examined, it is understood that the
average of the participants who provided service (X=57.43; SD=15.75) is higher than the
average of the participants who received service (X=54.27; SD=12.11) as expected. Because
while the service providers receive this information in a more comprehensive education
process, the service recipients gain only by own researching the information and awareness
about the service or within the limits of the information provided by the service providers.
According to the educational status variable, the highest score in the y-information
sub-dimension was among the graduates, as expected (X=55.98; SD=14.40). The second rank
is among the participants with less than undergraduate education (X=48.92; SD=13.76). The
third rank consists of undergraduate education (X=44.63; SD= 13.81). This is due to the fact
that most of those who receive radiology education in our country are associate
undergraduate degree rather than graduates. In the y-awareness sub-dimension, the highest
score was composed of the participants with a bachelor's degree (X=6.60, SD=2.41).

Participants with a graduate degree take the second place (X=5.88; SD=2.44). The third rank
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is composed of participants with less than undergraduate education (X=5.88; SD=2.19). When
we look at the general total of the scale, it is seen that the highest score is composed of
graduate education (X=61.86; SD=14.31), the second is the participants with less than
undergraduate education (X=54.79; SD=12.66) and the third is undergraduate education
(X=53.23; SD = 14.57).

According to the perceived income level variable, the highest score in the v-
information sub-dimension consists of the participants who see themselves in the upper
income group (X=51.64; SD=17.00). In the second place, it consists of the participants who
see themselves in the lower income group (X=49.58; SD=11.88). The third rank is composed
of participants who consider themselves to be in the middle income group (X=13.02;
SD=6.33). In the y-awareness sub-dimension, the highest score consists of the participants
who see themselves in the lower income group (X=7.92; SD=3.40). Participants who see
themselves in the middle income group take the second place (X=2.01; SD=11.88). In the third
rank, there are participants who see themselves in the upper income group (X=5.79; SD=
2.55). In the general total sub-dimension of the scale, the highest score is consisting of the
participants who see themselves from the low income group (X==57.50; SD=14.61), the
second consisting of the participants who see themselves in the high income group (X==57.43;
SD=16.86) and the third from the participants who see themselves in the middle income group
(X==55.43; SD=13.003). From this, it is concluded that the participants with the perception of

middle-income level are unfortunately slightly less aware of this issue.
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CrystalExplorer programi teorik kimya alaninda son yillarda siklikla kullanilan ve
popiilaritesi artan bir programidir. Oncelikli olarak bu programda molekiillerin Hirshfeld
ylzey analizi yapilabilmektedir. Hirshfeld yizey analizi sayesinde molekdiller arasi
etkilesimler ve bu etkilesimlerin kristal ylizeye katkilari belirlenebilmektedir. Bu
calismada Co(ll), Cu(ll), Ni(ll) ve Zn(ll) 4-formilbenzoatin nikotinamid komplekslerinin
Hirshfeld ylzey analizleri ve enerji gcergeveleri incelenmistir. Tim kompleksler igin
dnorm indeksi, sekil indeksi kavislilik indeksi ve 2B parmak izi grafikleri incelenmistir.
Bunun yaninda CE-B3LYP/6-31G (d,p) ve CEHF/3-21G enerji modelleri kullanilarak
komplekslerin molekiiller arasi etkilesim enerjileri hesaplanmigtir. Tim bunlarin
neticesinde isoyapili olan dort komplekste en 6nemli etkilesimin H...H etkilesimleri
oldugu gorildi. Hirshfeld ylizey analizi ve enerji gercevelerine gére O-H~0 ve N-H-O
hidrojen baglari ve m---m istifleme ve C-H---m etkilesim enerjileri kristal yapidaki en
onemli etkilesim tarleri olarak gérilmektedir.

Article Info

Abstract

Received
16.11.2022
Accepted
22.12.2022

Keywords
CrystalExplorer
Hirshfeld surface
analysis

Metal complex
4-Formylbenzoate
Nicotinamide

CrystalExplorer program is a program that has been used frequently in the field of
theoretical chemistry in recent years and its popularity has increased. First of all,
Hirshfeld surface analysis of molecules can be done in this program. Thanks to Hirshfeld
surface analysis, intermolecular interactions and their contributions to the crystal
surface can be determined. In this study, Hirshfeld surface analyzes and energy
frameworks of nicotinamide complexes of Co(ll), Cu(ll), Ni(ll) and 2Zn(ll) 4-
formylbenzoate were investigated. Dnorm index, shape index, curvature index and 2D
fingerprint graphs were examined for all complexes. In addition, the intermolecular
interaction energies of the complexes were calculated using the CE-B3LYP/6-31G (d,p)
and CEHF/3-21G energy models. As a result of all these, it was seen that the most
important interaction in the four isostructured complexes was H...H interactions.
According to Hirshfeld surface analysis and energy frameworks, O-H~O and N-H-O
hydrogen bonds and rt---1t stacking and C-H--rtinteraction energies are seen as the most
important interaction types in the crystal structure.

INTRODUCTION
The structural, physical and biological properties of materials produced in materials
science are extremely important in terms of the usage area of that material(Sertcelik et al.,

2012; Huseynova et al., 2019; Sertcelik et al., 2018; Huseynova et al., 2020; Sertcelik &
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Durman, 2020; Sugecti & Biyikglizel, 2022). Experimental research on these is a very costly
and time-consuming task. Therefore, the importance of theoretical chemistry is increasing day
by day. Thanks to theoretical chemistry, we can obtain theoretical information before carrying
out the studies experimentally (Irak & Beytur, 2019; Kotan et al., 2020; Kog et al., 2020).
Making the theoretical calculations before the experiments is a great gain for the scientists
because both the raw material consumption is reduced and there is no loss of time.
CrystalExplorer program is a frequently used program among theoretical calculation programs
(Huseynova, 2021; Kirste, 2016; Omoregie et al., 2022; Sertcelik, 2021). With this program,
the Hirshfeld surface analysis of a molecule can be determined. Hirshfeld surface analysis
allows us to see the interactions of intermolecular contact types in a crystal structure. It allows
us to have information about the interactions between molecules in the crystal structure.
With this method, we can determine the similarities and differences between crystal
structures and the percentage of interaction between all atoms of molecules.

In this study, the intermolecular interactions of nicotinamide liganded complexes of
Co(II), Cu(ll), Ni(ll) and Zn(ll) 4-formylbenzoate were calculated. Separately, dnorm map, shape
index, curvature map, 2D fingerprint plots and crystalline fragment patches were determined.
For the energy framework analysis of the complex, electrostatic energy, polarization energy,
dispersion energy, exchange-repulsion energy and total intermolecular energy were

calculated using the model CE-HF/3-21G and CE-B3LYP/6-31G (d,p) as energy.

MATERIALS AND METHOD

Hirshfeld surface analysis was used to investigate the visualization of the
intermolecular interactions of complexes Diaquabis (4-formylbenzoato-kO?!) bis
(nicotinamide-kN?') cobalt(Il)(Sertcelik et al., 2012c), Diaquabis (4-formylbenzoato-kO?) bis
(nicotinamide-kN?) copper(ll)(Sertcelik et al., 2012a), Diaquabis (4-formylbenzoato-k0O?) bis
(nicotinamide-kN?) nickel(Il)(Sertcelik et al., 2012b) and Diaquabis (4-formylbenzoato-k0?) bis
(nicotinamide-kN?) zinc(ll)(Sertgelik et al., 2012d) which we have previously synthesized and
characterized.

Intermolecular interactions of the complex were analyzed using the crystallographic
information file (CIF) of the compounds with the help of CrystalExplorer 17.5 program(Turner
et al., 2017). As a result of these analyzes, Hirshfeld surface, dnorm and curvature maps and

shape index and 2D fingerprint graphs were obtained. To gain greater accuracy about
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molecular interactions, the Tonto quantum chemistry package was utilized for energy
framework analysis(Jayatilaka et al., 2005; McKinnon et al., 2007; Spackman et al., 2008;
Spackman & Jayatilaka, 2009). Intermolecular interaction energies of the complexes were
calculated using the CE-HF/3-21G and CE-B3LYP/6-31G (d,p) energy models in CrystalExplorer

program.

Figure 1. Crystal structure of complexes

RESULTS AND DISCUSSION

Hirshfeld Surface Analysis

Hirshfeld surface (HS) analysis was performed using Crystal Explorer 17.5 to visualize
the intermolecular interactions of the complexes. The white surface in the HS plotted over
dnorm (Figure 2a-5a) denotes contacts with distances equal to the sum of van der Waals radii,
whereas the red and blue colors denote connections with distances that are closer together
or farther apart (distinct contact), respectively(Venkatesan et al., 2016). Their respective
functions as donors and/or acceptors are indicated by the vivid red patches that appear. It

shows 1t - - 1t interactions with the presence of adjacent red and blue triangles in the shape
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index of the HS. If there is no adjacent red and/or blue triangle, there is no i - it interaction.
Figure 2b-5b clearly shows the red blue triangles, which are evidence of i - i interactions.
The benzene and pyridine ring ligands are positioned in rather large green planes. A crystal
system's curvedness mapping provides insight into the planarity of complexes that give rise to

the - minteractions between the benzene and pyridine rings (Figure 2c-5c) (Spackman et al.,

2008).

b

Figure 4. Dnorm map, shape index and curvature map of Complex lll.
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Figure 5. Dnorm map, shape index and curvature map of Complex IV.

2D fingerprint plots for all examined complexes are given in Figure 6-9. All complexes
are isostructure. The intermolecular interactions that contribute to the crystal packing of
these four complexes are nearly identical (Table 6-9 ). In the 2D fingerprint graphs of all
complexes, the most dominant interaction is the H-H interaction (Fig. 6b-9b). Their
contribution to the crystal surface is 31.10%, 30.80%, 31.30% and 31.20%, respectively (Figure
10). The H-H interactions dominate because of the abundance of hydrogen on the molecular
surface. The second dominant interaction is the O-“H/H--O interaction (Figure 6¢-9c). Here, the
interaction percentages were calculated as 29.80, 30.00, 29.60 and 29.80, respectively (Figure
10). It is seen that the third highest interaction is the interactions originating from C-+H/C~H
bonds (Figure 6d-9d). The interaction percentages are 25.80, 26.80, 25.90 and 25.80,
respectively (Figure 10). The presence of high rates of H+H, H...0/O...H and H-C/C-H
interactions in all of the complexes indicates that van der Waals interactions and hydrogen
bonding play a major role in crystal packing. The percentages of all interactions in the

complexes are given in Table 10.

157



Sertgelik M. / Caucasian Journal of Science, 9(2), (2022), 153-167

a di |b di |c d
06 08 10 T T4 16 138 U B x 06 08 T0 T T4 16 138 0 I 06 08 10 T TZ T6 I8 0 T
“He e A€
2.2 2.2
2.0 2.0
1.8 1.8|
1.6| 1.6|
1.4] 1.4
1.2 1.2
1.0| K 1.0|
0.8 0.8 0.8
06 06 0.6
e di
L 06 08 10 1.Z T4 16 18 20 27 24 06 08 10 T T4 16 T8 0 I 06 08 10 1.2 T4 16 I8 20 27 24

Sekil 6. The full two-dimensional fingerprint plots for the complex I, showing (a) all atoms
interactions and delineated into (b) HH, (c) H~O/0O-H, (d) H~C/C~H, (e) C-C and (f) C~O/0-C

interactions.
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Sekil 7. The full two-dimensional fingerprint plots for the complex |, showing (a) all atoms
interactions and delineated into (b) HH, (c) H~O/0O"H, (d) H~C/C~H, (e) C-C and (f) C~O/0O-C

interactions.
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Sekil 9. The full two-dimensional fingerprint plots for the complex |, showing (a) all atoms
interactions and delineated into (b) H-H, (c) H~O/OH, (d) H~C/C~H, (e) C-C and (f) C+O/0O-C

interactions.
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Figure 10. Molecular interaction percentages of all complex.

Interactions Energy Analysis

The interaction energies of the complex were calculated using CE-B3LYP/6-31G (d, p)
and HF/3-21G in the Crystal Explorer program. In Figure 11-14, it is seen that the coulomb
energy (a), dispersion energies (b) and total energy (c) are represented by energy frames. The
computation of energy frames was developed to better understand the topology of the overall
interaction energies between the components of a crystal. Total intermolecular interaction
energy (E tot) using scale factors of 1.057, 0.740, 0.871 and 0.618, respectively, using four
energy terms (electrostatic (E ele ), polarization (E pol ), dispersion (E disp ) and exchange-
repulsion (Erep) ) are added together(Etse et al., 2020; Mackenzie et al., 2017; Madan Kumar,
2019). The closeness of the total energy values calculated in all four isostructural complexes
is shown in Table 2. The very small differences that occur are not thought to be due to
differences in the electronic configuration of metal atoms.

It has been determined that the energy values in different Cartesian coordinates are
very close to each other. It has been determined that the electrostatic energy (E_ele) values
significantly affect the total energy values. Studies have reported that hydrogen bond
interactions contribute to electrostatic energy. In this structure, electrostatic energy is
affected by the N-H...O and O-H...O hydrogen bonds and weak C-H...n interactions in the

structure.
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Table 1. Scale factors for benchmarked energy models (Mackenzie et al., 2017).

Energy Model k ele k pol k disp k_rep

CE-HF ... HF/3-21G electron densities 1.019 0.651 0.901 0.811

CE-B3LYP ... B3LYP/6-31G(d,p) electron densities 1.057 0.740 0.871 0.618

Table 2. Interactions energy analysis results

N [Symop (R Electron Density |E_ele |E_pol [E_dis |E_rep |E_tot

2 (x,y,z |7.78 |B3LYP/6-31G(d,p)|-76.1 |-20.5 |-60.5 |103.3 |-84.6

2 |x,y,z |9.80 |B3LYP/6-31G(d,p)|-6.7 |-9.3 |-59.7 [37.2 |-42.9

2 |x,y,z |14.41|B3LYP/6-31G(d,p)|-69.1 |-19.3 |-23.3 |75.3 |-61.1

2 |x,y,z [12.86|B3LYP/6-31G(d,p)|-34.8 |-8.7 |-53.1 |48.3 |-59.6

2 (x,y,z [9.90 |B3LYP/6-31G(d,p)|-81.7 |-34.0 |-91.5 |112.6 |-121.7

-268.4-91.8 |-288.1(-376.7|-369.9

2 |x,y,z |7.78 |HF/3-21G -929 |-30.0 |-60.5 [(76.1 |-107.0
2 |x,y,z [9.80 |HF/3-21G -1.6 |-10.4 |-59.7 [27.1 |-40.2
2 |x,y,z [14.41|HF/3-21G -62.8 |-22.7 |-23.3 [54.8 |-55.3
2 |x,y,z [12.86|HF/3-21G -39.9 |-12.0 |-53.1 (37.2 |-66.1
2 (x,y,z [9.90 |HF/3-21G -87.2 |-43.6 |-91.5 (88.7 [-127.8

-284.4|-118.7 |-288.1(-283.9(-369.4

2 |x,y,z |7.82 |B3LYP/6-31G(d,p)|-66.6 |-18.5 |-59.4 |91.9 |-79.0

2 |x,y,z |9.65 |B3LYP/6-31G(d,p)|-4.7 |-9.2 |-62.1 |36.7 |-43.3
I

2 |x,y,z |14.15|B3LYP/6-31G(d,p)|-74.3 |-20.0 |-23.6 |81.3 |-63.6

2 |x,y,z |12.71|B3LYP/6-31G(d,p)|-34.0 |-8.1 |-50.6 [42.9 |-59.5
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x,y,z |9.84 |B3LYP/6-31G(d,p)|-80.8 |-32.7 |-89.6 |109.2 |-120.3
260.4 |-88.5 |-2853|-362 |-365.7

x,y,z |7.82 |HF/3-21G -82.0 |-27.1 |-59.4 |65.9 |[-101.3
x,y,z |9.65 |HF/3-21G 1.5 |-10.1 |-62.1 |26.9 |[-39.1
x,y,z |14.15|HF/3-21G -69.0 |-24.0 [-23.6 |59.4 |-59.0
x,y,z |12.71|HF/3-21G -39.0 |-11.2 |-50.6 |32.6 |-66.2
XY,z |9.84 |HF/3-21G -82.0 [-41.1 |-89.6 |80.3 |-125.9
-273.5|-113.5 -285.3 |-261.1|-391.5

x,y,z |7.76 |B3LYP/6-31G(d,p)|-72.6 |-19.9 |-61.5 |105.0 |-80.2
x,y,z |9.82 |B3LYP/6-31G(d,p)|-7.0 |-9.6 |-58.6 [36.5 |[-43.0
x,y,z |14.32|B3LYP/6-31G(d,p) |-68.4 |-19.2 |-23.6 |74.4 |-61.2
x,y,z |12.87|B3LYP/6-31G(d,p)|-34.5 |-8.8 |-53.2 [47.2 |-60.1
x,y,z |9.82 |B3LYP/6-31G(d,p)|-84.9 |-35.5 |-91.4 [113.2 |-125.7
-267.4|-93  |-288.3|-376.3|-370.2

n

x,y,z |7.76 |HF/3-21G -90.9 |-29.6 |-61.5 |76.6 |-105.2
x,y,z |9.82 |HF/3-21G -1.4 |-10.4 |-58.6 |26.5 |-39.6
x,y,z |14.32|HF/3-21G -61.9 |-22.5 |-23.6 |54.1 |-55.1
x,y,z |12.87|HF/3-21G -39.2 |-11.8 [-53.2 [36.4 |-66.0
x,y,z |9.82 |HF/3-21G -87.9 |-439 [-91.4 |89.1 |-128.2
-281.3|-118.2 |-288.3|-282.7 |-394.1

x,y,z |7.79 |B3LYP/6-31G(d,p)|-75.5 |-20.7 |-60.3 |98.6 |-86.7
v x,y,z |9.79 |B3LYP/6-31G(d,p)|-73 |-9.5 |-59.6 [37.1 |-43.7
x,y,z |14.42|B3LYP/6-31G(d,p)|-69.5 |-19.3 |-23.4 |75.2 |-61.7

162




Sertgelik M. / Caucasian Journal of Science, 9(2), (2022), 153-167

2 |x,y,z |12.85|B3LYP/6-31G(d,p)|-35.9 |-8.9 |-53.2 |482 |-61.1
2 [x,y,z [9.91 |B3LYP/6-31G(d,p)|-82.1 |-34.0 |-91.4 |112.2 |-122.3

-270.3|-92.4 |-287.9|-371.3|375.5
2 |x,y,z [7.79 |HF/3-21G -91.8 |-29.6 |-60.3 |72.6 |-108.2
2 [x,y,z [9.79 |HF/3-21G 1.9 |-10.4 |-59.6 |26.9 |-40.6
2 |x,y,z |14.42|HF/3-21G -62.7 |-22.7 |-23.4 |54.6 |-55.5
2 [x,y,z |12.85|HF/3-21G -39.9 [-12.0 |-53.2 |37.1 |-66.3
2 [x,y,z |9.91 |HF/3-21G -87.0 |-42.6 |-91.4 |88.1 |[-127.3

-283.3|-117.3|-287.9(-279.3|397.9

E:interaction energies components, Symop: rotational symmetry operations with respect to
the reference molecule, R: the centroid-to-centroid distance between the reference molecule

N: interacting molecules as well as the number of pair(s) of interacting molecules with respect

to the reference molecule (Mackenzie et al., 2017).

Figure 11. The energy framework showing coulomb energy (a), dispersion energy (b) and

total energy (c) diagrams.
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Figure 12. The energy framework showing coulomb energy (a), dispersion energy (b) and

total energy (c) diagrams.

Figure 13. The energy framework showing coulomb energy (a), dispersion energy (b) and

total energy (c) diagrams.

Figure 14. The energy framework showing coulomb energy (a), dispersion energy (b) and

total energy (c) diagrams.

CONCLUSION

In this study, the relationship between Hirshfeld surfaces of four complexes, metal(ll)
4-formylbenzoate nicotinamide, 2D fingerprint plots and Interactions Energy Analysis was
investigated. According to the results of hirshfield surface analysis in four isostructural

complexes, the most dominant interactions in all complexes are H-H, O~H/H~0O, C+H/H-C,
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C-C, C+0/0~C, N-*H/ H~N, O-N/N~0O, C-N/N-C and O~0O. Due to the presence of hydrogen
bonds, the H+H, H~0/0O+H and H-N/N-H interactions in the complex make an important
contribution to the crystal packing of the complexes. The presence of adjacent red and blue
triangles appearing in the shape index of the complexes supports the weak C-H...t and -1t
stacking interactions between the benzene and pyridine rings in the crystal structures. Using
two different models of CrystalExplorer (CE) software, polarization (E pol), dispersion (E dis)
and change-repulsion (E rep) energies were calculated. The E_tot values calculated for
isostructural complexes with the B3LYP/6-31G(d,p) energy model were found to be -369.9, -
365.7,-370.2 and -375.5 kJ/mol, respectively. These values were also calculated for complexes
by using the HF/3-21G energy model, and they were also found to be -369.4, -391.5, -394.1
and 397.9 kJ/mol, respectively. As a result, it is seen that the E_tot values of all complexes are
very close to each other. Similar energy values were obtained due to the isostructure of the

complexes.
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Gelis Tarihi Endometriyal polipler cok yaygin benign endometriyal lezyonlardir, ancak patogenezleri
14.12.2022 ile ilgili cok calisma yoktur. Endometriyal polipin histopatolojik tanisi basit olmasina
Kabul Tarihi ragmen, bir biyopsi veya kiiretaj orneginde endometriyal polipi endometriyal
26.12.2022 hiperplaziden ayirmak genellikle zordur. Bu ayirict tanida yardimci olan bir
Anahtar Kelimeler immiinohistokimyasal belirte¢ yoktur. Son zamanlarda endometriyal poliplerle iliskili
pl6 endometriyal ser6z adenokarsinomlarin incelenmesinde pl6 stromal ekspresyonu
immiinohistokimya bildirilmistir. Bu nedenle endometrial polipler bazi kaynaklarda preneoplastik olusumlar
Ekspresyon olarak tanimlanmaktadir. Endometrial poliplerdeki bu farkh stromal hiicre
ekspresyonlari nedeniyle, derleme yazimizda endometrial hiperplazi ve endometrial
poliplerde stromal dokudaki p16 ekspresyonlarinin ayirici tanidaki yerini sunmak istedik.
Article Info Abstract
Received Endometrial polyps are very common benign endometrial lesions, but there are not
14.12.2022 many studies on their pathogenesis. Although the histopathological diagnosis of an
Accepted endometrial polyp is simple, it is often difficult to distinguish an endometrial polyp
26.12.2022 from endometrial hyperplasia on a biopsy or curettage specimen. There is no
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pl6, expression of pl6 has recently been reported in the study of endometrial serous
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adenocarcinomas associated with endometrial polyps. For this reason, endometrial
polyps are defined as preneoplastic formations in some sources. In our review of these
different stromal cell expressions in endometrial polyps, we wanted to present the
place of pl6 expressions in the stromal tissue in endometrial hyperplasia and
endometrial polyps in the differential diagnosis.

INTRODUCTION

Endometrial polyps are common lesions in gynecology that can cause abnormal genital
bleeding(Silverberg, 1992). Histological diagnosis of endometrial polyps in hysterectomy
materials is not difficult. The size and shape of the glandular structures in endometrial polyps,
which are mostly recognized macroscopically with their polypoid configuration, differ (Reslova
et al.,, 1999). In addition to cystic dilatations, which are frequently observed in glandular

structures, the presence of thick-walled vessels in the stroma of endometrial polyps is
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remarkable when compared to normal endometriums(Silverberg, 2000). However, diagnosis
of endometrial polyp can be challenging from time to time, since tissue integrity is impaired
in curettage or incisional/punch biopsy samples and/or the sample is not from an area
representing the lesion. Winker et al. (Winkler et al., 1984) determined that endometrial
polyps are generally reported as endometrial hyperplasia in curettage and biopsies. This
diagnostic confusion between endometrial hyperplasia, especially simple hyperplasia and
endometrial polyp, which can be experienced outside of excisional biopsy materials, may
cause problems in terms of patient management.

One of the most important histological distinguishing features between endomettrial
hyperplasia and endometrial polyp is the differences in stromal appearance. Thick-walled
blood vessels in endometrial polyps are relatively easy to recognize and their vascular partners
are different from other lesions. Endometrial hyperplasias, on the other hand, mostly arise in
our abdomen with small spiral artery-like blood vessels (Allison et al., 2008). It has also been
reported that glands lined up parallel to the surface epithelium are a useful histological
feature for the diagnosis of endometrial polyps (Kim et al.,2004). However, there is still no
useful immunohistochemical marker that can be used in the differential diagnosis of
endometrial hyperplasia and endometrial polyp, especially in small and/or fragmented
biopsies.

Recently, p16 stromal expression has been reported in the examination of endometrial
serous adenocarcinomas associated with endometrial polyps (Huang et al,2011). Therefore,
endometrial polyps are defined as preneoplastic formations in some textbooks (McCluggage,
2011). Due to these different expressions of stromal cells in endometrial polyps, we wanted
to present the place of p16 expressions in stromal tissue in endometrial hyperplasia and

endometrial polyps in the differential diagnosis in our review article.

P16

P16 is one of the most studied suppressor genes in human neoplasms (Malpica et
al.,2010). It is a tumor suppressor protein encoded by the CDKN2A gene (9p21.3) (O’Neill et
al., 2006). It prevents the cell cycle from progressing to the S phase. It inhibits cyclin D-
dependent protein kinases (CDK4 and CDK6) and keeps Rb in its hypophosphorylated state.
This prevents it from dissociating from the E2F transcription factor (O’Neill et al., 2006).

Protein expression is frequently increased in senescent cells, triggering cell death and
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apoptosis. In many non-HPV-related tumors, protein function is suppressed by mutations of
epigenetic or genetic abnormalities, including promoter CpG methylation. For example,
carcinoma of the colon, carcinoma of the breast, carcinoma of the pancreas, carcinoma of the

head and neck (O’Neill et al., 2006, McCluggage, 2011).

DISCUSSION AND CONCLUSION

P16 is one of the most frequently used immunohistochemical markers in
gynecopathology cases (Malpica et al.,2010). By showing strong nuclear immunoreactivity in
high-risk HPV-related lesions and cytoplasmic immunoreactivity in cervico-vaginal neoplasms,
it greatly helps in the differential diagnosis of benign and malignant (Huang et al,2011).
Recently, it has been used as a pl6 positive sensitive and distinctive marker in cases of
endometrial serous adenocarcinoma and endometrial intraepithelial carcinoma (Keating et
al.,2001). There are very few studies on pl6 immunoreactivity in epithelial cells (Klaes et
al.,2002). More studies have been conducted on gynecological lesions, excluding
leiomyosarcoma and undifferentiated endometrial lesions (Chiesa-Vottero et al., 2007).
Compared to leiomyomas, pl6 shows more common and stronger staining in
leiomyosarcomas (Yemelyanova et al.,2009).

P16 is a cyclin-dependent kinase-4 inhibitor (Gannon et al., 2007). The INK4a/ARF locus
is encoded by a gene located on chromosome 9p21. The role of pl16 in tumorigenesis is
variable and the significance of high expression expression in the tumor is different (D’Angelo
et al.,2010). High expression of p16 in tumors occurs by at least two different mechanisms
(Carlson et al., 2008). It begins with an abnormality in the first Rb pathway. Normally, p16
inactivates CDK4/6 (Gannon et al.,, 2007, D’Angelo et al.,2010), blocks and induces
phosphorylation of Rb, resulting in cell cycle arrest. Loss of this p16 function allows for
uncontrolled cellular proliferation (Marotti et al., 2011). Also, other malignant tumors are p16
overexpression, well-known example HPV-related neoplasms. HPV oncoprotein E7 inactivates
Rb, which causes p16 to be released from negative feedback control and an increase in pl16
protein level (Romagosa et al.,2011). In some malignant tumors unrelated to HPV, p16 is also
highly expressed by the mechanism resulting from deregulation of Rb (Serrano,1997 ). The
second state of p16 overexpression is related to another important function of p16, oncogene-
induced senescence (OIS). pl6 induces cellular senescence in response to oncogene

expression and cell cycle arrest (Munger et al., 1987). This mechanism is also seen in
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neurofibroma and schwannoma benign tumors. These tumors overexpress pl16 and acidic
Bgalactosidase activity associated with senescence, BRAF mutations, and cell cycle arrest
(Schwartz et al., 1998). While the malignant counterparts of these tumors stain negatively for
pl6, overexpression of pl6 in benign tumors suggests that it controls proliferation and
appears to protect tumor cells from malignant transformation (Michaloglou et al.,2005). Since
an endometrial polyp is a benign lesion, stromal p16 expression is probably explained by this
latter mechanism (Sabah et al.,2006).

Although the endometrial polyp is considered a benign stromal neoplasm, data
supporting this hypothesis are limited. Fletcher et al. they mentioned the clonal 6p21 gene in
polyps limited to the endometrial mesenchymal component (Fletcher et al., 1992). Cin et al.
it has been reported that there is HMGIC amplification in endometrial polyps and HMGIC gene
expression in the nuclei of stromal cells in endometrial polyps (Cin et al.,1998). It is known
that the HMGIC gene is expressed in a benign manner, and it has been reported that it is rarely
found in mesenchymal tumors and malignant tumors (Moghrabi et al.,2007).

Several immunohistochemical studies have been conducted focusing on endometrial
stromal cells. Normally functioning endometrial stromal cells are positive for calretinin (Mai
et al.,2008). CD34 is positive in stromal cells at the base of the normal endometrium and in
dysfunctional uterine bleeding and endometrial polyp. (Moghrabi et al.,2007, Mai et al.,2008).
These studies imply that stromal cell change in various endometrial tissues, whether
neoplastic or not, are abnormalities. The current study focused only on endometrial polyps
and endometrial hyperplasia. It is unclear whether expression of pl6 in endometrial
hyperplasia, endometrial polyps indicates neoplastic stromal proliferation or non-neoplastic
stromal abnormalities. To clarify this issue, it should be clarified whether stromal proliferation
is clonal or not (Horree et al., 2007). The mechanism of p16 expression and its significance are
not fully understood in non-neoplastic gynecological lesions. Horre et al. reported that p16
expressed was consistent in endometrial tubal metaplasia (Horree et al., 2007). In the current
study, tubal metaplasia, eosinophilic cell change, and surface syncytial change were also p16-
positive in addition to p16 expression in almost all foci. Although the mechanism of
endometrial metaplasia is still unknown, it is possible that glandular differentiation p16
expression in the endometrium is possible.

Several immunohistochemical studies have been conducted focusing on endometrial

stromal cells. Normally functioning endometrial stromal cells are positive for calretinin
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(Moghrabi et al.,2007). CD34 is positive in stromal cells at the base of the normal
endometrium and in dysfunctional uterine bleeding and endometrial polyp. (Mai et al.,2008).
These studies imply that stromal cell change in various endometrial tissues, whether
neoplastic or not, are abnormalities. The current study focused only on endometrial polyps
and endometrial hyperplasia. It is unclear whether expression of pl6 in endometrial
hyperplasia, endometrial polyps indicates neoplastic stromal proliferation or non-neoplastic
stromal abnormalities. To clarify this issue, it should be clarified whether stromal proliferation
is clonal or not (Sabah et al.,2006). The mechanism of p16 expression and its significance are
not fully understood in non-neoplastic gynecological lesions. Horre et al. reported that p16
expressed was consistent in endometrial tubal metaplasia (Marotti et al., 2011). In the current
study, tubal metaplasia, eosinophilic cell change, and surface syncytial change were also p16-
positive in addition to p16 expression in almost all foci. Although the mechanism of
endometrial metaplasia is still unknown, it is possible that glandular differentiation p16

expression in the endometrium is possible.
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Anahtar Kelimeler
Ham petrol

Kakart

Kakdart giderme
Genlestirilmis perlit

Ham petrol; rafine edilerek kullanilmasi miimkin hale gelen, toplumun refahi,
ekonomik kalkinmasi ve yasam kalitesi igin kritik 6neme sahip fosil bir enerji kaynagidir.
Fosil yakitlarin kullanimi sonucunda karbondioksit (CO2), kiikiirt oksit (SOx) ve diger sera
gazlar agiga ¢ikmakta ve bu gazlar kiresel iklim degisikliginin ana nedeni olarak ifade
edilmektedir. Bu nedenle bilim adamlari, ham petrolde yanma reaksiyonlari sonucu
aciga cikan SOx gazlarinin zararli etkilerini en aza indirmek igin yogun caba sarf
etmektedirler. Sunulan bu ¢alismada; volkanik bir kayag tiiri olan ve isitilmasi sonucu
genlesen ve gbzenekli bir yapi kazanan genlesmis perlit kullanilarak ham petrolin kikdart
icerigi adsorptif kikurt giderme teknigi ile distrilmeye ¢alisiimistir. Bu amagla 50 mL
ham petrol numunesine ayri ayri 2, 4, 6, 8 ve 10 g genlestirilmis perlit karistiriimis ve
daha sonra oda sicakhginda 400 rpm'de bir saat boyunca manyetik karistirici ile
karistirilarak adsorptif kiikirt giderme islemine tabi tutulmustur. . Daha sonra santrif{j
yardimiyla adsorbandan ayrilmis ve ASTM D 1552-03 yontemine gore LECO 628S cihazi
ile kiikiirt miktari belirlenmistir. Calisma sonucunda, ham petroldeki kiikiirt miktarinin
%10,82 oraninda azaldigi belirlenmistir. Bu ¢alisma ile, genlestirilmis ham perlitin kikirt
giderme icin iyi bir kapasiteye sahip oldugu, yenilenebilir nitelikte oldugu ve kikirt
bilesiklerini uzaklastirmak icin kararl bir yapiya sahip oldugu tespit edilmistir.
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Crude oil; is a fossil energy source that has become possible to be used by refining
processes and has a critical importance for the welfare, economic development and
quality of life of the society. As a result of the use of fossil fuels, carbon dioxide (CO2),
sulfur oxide (SOx) and other greenhouse gases are released and these gases are
expressed as the main cause of global climate change. For this reason, scientists are
making an intense effort to minimize the harmful effects of SOx gases released as a
result of combustion reactions in crude oil. In this presented study; the sulfur content
of crude oil has been tried to be reduced by an adsorptive desulfurization technique by
using expanded perlite, which is a volcanic rock type and expands as a result of heating
and takes on a porous structure. For this purpose, 50 mL samples of crude oil were
treated separately with 2, 4, 6, 8 and 10 g of expanded perlite and then exposed to an
adsorptive desulfurization process by mixing with a magnetic stirrer at 400 rpm for an
hour at room temperature. Then, it was separated from the adsorbent with the help of
a centrifuge and the amount of sulfur was determined by the LECO 628S device
according to ASTM D 1552-03 method. As a result of the study, it was determined that
the amount of sulfur in crude oil decreased by 10.82 %. The study's findings showed
that the expanded crude perlite had a good capacity for sulfide loading, was renewably
good, and had a stable structure for removing sulfur compounds.
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INTRODUCTION

Crude oil is a liquid hydrocarbon that forms underground due to chemical reactions
and volcanic eruptions and is then preserved in porous rocks. It is also called the
metamorphosis of organic material in the earth. Petroleum primarily comprises paraffin,
naphthenes, olefins, and aromatic compounds.

According to its composition, crude oil is categorized. Light oil is defined as having high
volatility and fluidity, whereas heavy oil has a lower fluidity and is more difficult to evaporate.
Another element used in the classification of petroleum is the proportion of the sulfur element
in its structure. Low-sulfur crude oil is known as "sweet oil" because it can be refined with
ease. On the other hand, because oils containing too much sulfur must undergo additional
processing, this kind of crude oil is known as sour (or bitter) oil (Kavak, 2022).

Sulfur in crude oil exists either as elemental sulfur or its compounds (for example,
mercaptans, sulfides, disulfides, thiophenes, etc.) and has poor thermal stability. While
refining crude oil, they decompose into hydrogen sulfide and simple organic sulfur compounds
(Besergil, 2007). Sulfur compounds cause environmental concerns as they contribute to
atmospheric pollution. In addition, it has been proven by scientific studies that people get
carcinogenic diseases due to exposure to a certain amount of sulfur compounds (Ahmad,
2016).

For all these reasons, methods such as oxidative desulfurization, adsorptive
desulfurization, hydrodesulfurization, extraction, alkylation desulfurization, and microbe
desulfurization are used in order to minimize the SOx gases found in crude oil and released as
a result of combustion reactions (Li et al., 2018; Zhou et al., 2019; Wang et al., 2022; Vickers,
2017; Rezvani et al., 2019; Dharaskar et al., 2014; Yang et al., 2022; Dashtpeyma et al., 2022).
Ozkan and Ozkan, (2022), tried to remove the amount of sulfur in crude oil by using the
adsorptive desulfurization technique. Their studies using CZ as an adsorbent reduced the
amount of sulfur in crude oil by 5.76 % (w/v). The behavior of mixed metal oxide TiO2-Ce02
adsorptively desulfurizing jet fuel with 1055 ppm sulfur was examined by Watanabe et al. in
2021. Through the interplay of electron donors and acceptors, the surface active oxygen
species on TiO2-Ce0; served as active sites and adsorbed sulfur molecules. It has been claimed
that this mixed metal adsorbent may reduce the sulfur level of jet fuel to 1 ppm (Watanabe t
al., 2021). Abd Al-Khodor and Albayati (2020), attempted to use the adsorptive desulfurization

method using activated carbon to lessen the sulfur content of crude oil. Through their efforts,
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they were able to lower the sulfur content in crude oil from 2.5% to 1.8%. Ahmad et al. (2017),
as a result of their efforts to remove the amount of sulfur in diesel and kerosene with
montmorillonite functionalized with different metals such as Fe, Cr, Ni, Co, Mn, Pb, Zn, and
Ag, succeeded in reducing the sulfur content in gas oil by 76% and the sulfur in diesel engines
by 77%. The level of sulfur in crude oil was attempted to be reduced by Ozkan (2022), by
employing a multi-walled carbon nanotube functionalized with copper oxide nanoparticles.
He obtained an adsorption efficiency of 5.44% by using the adsorptive desulfurization
approach and experimenting with various adsorbent contact times, such as 60 and 120
minutes.

This research aimed to reduce the amount of sulfur in crude oil with expanded crude
perlite (adsorbent). For this purpose, first; 2 g, 4 g, 6 g, 8 g, and 10 g adsorbents were weighed
and added separately to 50 mL crude oil samples. The solution was stirred at 400 rpm for 60
minutes and 120 minutes at room temperature, and the mixture was subjected to adsorptive
desulfurization. The adsorbent was removed from the solution medium with the help of a
centrifuge and the amount of sulfur in the filtrate was measured using the ASTM method

(ASTM D1552-03 std).

MATERIAL AND METHOD
The substances utilized in this study were all of the analytical purity and were
purchased from Merck and Sigma-Aldrich. The crude oil sample we used in our analysis also

originated in Kirkuk, Irag. The chemical properties of the crude oil used in our study are given

in Table 1.
Table 1. Chemical properties of crude oil

Chemical properties Crude oil Method
API gravity value 29.43 Calculation
Water & Sediment content (% v/v) 1% ASTM D-4007
Salt content (% w/v) - ASTM D-3230
Asphaltene content (% w/v) 0.3% ASTM D-6560
Total sulfur content (% w/v) 3.69 % ASTM D-2622
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Sulfur analysis

Expanded perlite samples weighing 2 g, 4 g, 6 g, 8 g, and 10 g each were weighed and
placed separately in beakers with a 100 ml capacity. 50 mL of crude oil was then added to
these beakers. To perform an adsorptive desulfurization process, it was agitated in a magnetic
stirrer at 400 rpm for 60 and 120 minutes at room temperature. The petroleum/adsorbent
solution from each beaker was combined, then transferred to 10-ml tubes and covered. After
all test tubes were ready, the crude oil and adsorbent were separated by centrifuging them
for 15 minutes at 4100 rpm. After that, 0.1 g of the petroleum sample that had been
centrifugally separated from the adsorbent was added to 1 g of Com-Cat using a disposable
dropper (a combustion catalyst made up of a WO3, KH,PO4 mixture). After leaving the ceramic
crucible produced by these operations in the LECO 628 S device's combustion chamber, sulfur
was detected. According to the ASTM D 1552-03 standard, sulfur levels were tested. The

technical specifications of the device used in the determination of sulfur are given in Table 2.

Table 2. The technical specifications of the device used in the determination of sulfur

Technical Specifications Description (Values/Range)
Instrument Range 0.01 to 20 mg Sulphur
Precision (Sulphur) 0.005 mg or 1 % RSD (whicever is greater)

Nominal Sample Weight up to 350 mg, 250 mg nominal

Detection Method Infrared Absorption
Chemical Reagent Magnesium Perchlorate (Anhydrous)
Gas Requirements Oxygen, 99.5 % pure, 40 psi (2.8 bar)

Regulator Requirements Oxygen, 0 to 125 psi (0 to 8.6 bar)

Furnace 600 to 1450 oC +1 % of self point; Horizontal Resistance-type

RESEARCH FINDINGS AND DISCUSSION
The results obtained as a result of using expanded perlite as an adsorbent in the

adsorptive desulfurization of crude oil are presented below (Table 3., Figure 1. and Figure 2.).

178



Ozkan A. & Ozkan V. / Caucasian Journal of Science, 9(2), (2022),175-183

Table 3. Adsorptive desulfurization performance of expanded perlite

Crude
Sample Name 1 2 3 4 5
Oil
Amount of Adsorbent (g) - 2 4 6 8 10
Sulfur in Crude Oil (g/L) 36.875 36.875 36.875 36.875 36.875 36.875
60 min - 0.860 1.407 1.773 2.190 2.852
Amount of adsorbed -
120
sulfur (g) - 1.197 2.254 3413 3.860 4.723
min
60 min - 2.33 3.82 4.81 5.94 7.73
Desulfurization Efficiency ___
120
(%) ' - 3.25 6.11 9.26 10.47 10.82
min

As aresult of using expanded perlite as an adsorbent with a contact time of 60 minutes;
it is seen that sulfur is adsorbed in amounts ranging from 0.860 to 2.852 g. At the same time,
as a result of contacting the adsorbent with crude oil for 120 minutes; it is clear from Table 3.,
and Figure 1. that desulfurization can be performed in varying amounts ranging from 1.197 to

4723 g.

Adsorptive Desulfurization
m120 min ®m60 min
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Amount of Expanded Perlite (g)

Figure 1. The effect of contact time and amount of expanded perlite on adsorptive
desulfurization
Similarly, when Table 3. and Figure 2. are examined; as a result of 60 and 120 minutes
of crude oil-adsorbent contact, desulfurization performance varying between 2.33 % and

10.82 % was determined.
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Adsorptive Desulfurization
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Figure 2. Adsorptive desulfurization efficiency of expanded perlite

In addition, when the results of this study are examined; it was determined that the
desulfurization performance increased with the increase in the amount of adsorbent used and
the contact time. It has been determined that the results of this study we have done are in
agreement with the results of other studies (presented below) in the literature. Rajendran et
al.,, (2020), as a result of the adsorptive desulfurization study, carried out using various
adsorbents including carbon, mesoporous materials, metal oxide, clay, industrial waste,
metal-organic framework, and zeolite-based materials, the amount of adsorbent, working
time, initial adsorbate volume and operating temperature, etc. It has been stated that the
factors affect the adsorbent performance significantly. Similarly, Khaled (2015), investigated
the ability of MWCNT, graphene oxide, and activated carbon to remove thiophene and
dibenzothiophene (DBT) from diesel fuel; all three adsorbents stated that DBT adsorbed more
easily than thiophene. He also stated that the adsorption performance increased with the
increasing amount of adsorbent. Multi-walled carbon nanotubes functionalized with
aluminum oxide nanoparticles were employed by Gordik et al., (2022), in their research to
lower the sulfur content of crude oil. They reported that their trials had a success rate of 4.75

% and that adding more adsorbent caused a reduction in the amount of sulfur in crude oil.

RESULTS
Considering the developing and changing world conditions, the need for energy is

increasing day by day. This increasing energy need is generally met by fossil energy sources.
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The increasing use of fossil energy sources such as crude oil causes more harmful gases such
as SOy to be released into the atmosphere and causes serious environmental problems such
as air pollution. In the study carried out to provide a solution to this problem, the adsorptive
desulfurization technique, which is one of the chemical desulfurization processes, was used,
as was the heat-treated form of the perlite mineral, which is abundant in nature, namely
expanded raw perlite. In this way, it has contributed to the solution of removing sulfur from
crude oil, which is a serious problem for our world.

As a result of the study, it was determined that the desulfurization efficiency increased
with the increase in the amount of absorbent and the contact time. The best result was
obtained as a result of a contact time of 120 minutes and the use of 10 g adsorbent, and the
sulfur content in crude oil was reduced by 10,82%. Compared with other desulfurization
techniques; this study made a significant contribution to science by using expanded perlite,
which is a derivative of the raw perlite mineral, which is abundant in nature, as it does not

require complex processes, is easily applicable and has high desulfurization efficiency.
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Bu c¢alismada, 2-((1H-indol-1-il)(naftalen-1-il)metil)fenol bilesigi ilk kez
sentezlenmis olup, yapisal analizi *H-NMR, 3C-NMR, FT-IR gibi spektroskopik
yontemlerle deneysel ve teorik olarak incelenmistir. Bilesige ait bircok ozellik;
spektral veriler, bag uzunlugu, bag acisi, dihedral agilari, molekil ylzeyi, FMO
analizi ve dogrusal olmayan optik (NLO) oOzellikleri de teorik olarak
arastirllmistir. Hesaplamalar; HF ve DFT/B3LYP metotlari ile 6-311++G(d,p)
temel seti kullanilarak gerceklestirilmistir. Elde edilen veriler 1siginda,
alkilaminofenollerin, medikal uygulamalar haricinde optoelektronik alanda da
kullanilabilecegi 6n gorilmistir.
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In this study, 2-((1H-indol-1-yl)(naphthalen-1-yl)methyl)phenol compound was
synthesized for the first time, and its structural analysis was carried out
experimentally and theoretically by spectroscopic methods such as 1H-NMR,
13C-NMR, FT-IR. Many properties of the compound; Spectral data, bond length,
bond angle, dihedral angles, molecular surface, FMO analysis and nonlinear
optics (NLO) properties were also investigated. All Calculations; The HF and
DFT/B3LYP methods were performed using the 6-311++G(d,p) basis set. In light

of the data obtained, it was predicted that alkylaminophenols could be used in
optoelectronics apart from medical applications.

GIRIS

Alkilaminofenoller, yapisinda bir hidroksil grubu ve azot atomu iceren heterohalkali
bilesiklerdir. Kanser tedavilerinde kullanilan ilaglarin temel yapilarini olusturmalari nedeniyle
medikal alanlarda siklikla kullanilmaktadir. Bilesiklerin, antioksidan aktiviteye sahip olmalari
kemoterapide tercih edilmelerini saglamaktadir (Neto et al. 2016, Kocg et al., 2020; Takahashi et al.
2006, Doan et al. 2017, Wang et al. 2010). Heterohalkal bilesiklerin sentezine yonelik literatiirde
bircok yontem mevcuttur. Bu calismada, petasis reaksiyonu ile olan sentez yontemi tercih
edilmistir(Petasis et al. 1997; Shi et al. 2012; Xu et al. 2015; Yang et al. 2018; Wu et al. 2019; Ulas
2022). Petasis Reaksiyonu, amin ve karbonil bilesiklerinin iminyum iyonu olusturmasi ve ilave edilen
boronik asit tarafindan olusturulan boronat kompleksinden borik asidin ¢ikarilmasiyla gerceklesen

bir reaksiyondur. Bu reaksiyon kullanilarak literatlirde sentezi yapilan heterohalkali bir¢ok bilesik
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mevcuttur (Bouillon et al. 2002; Koolmeister et al. 2002; Portlock et al. 2002; Candeias et al. 2010;
Han et al.2012, Tao et al. 2014; Souza et al. 2015). Sentez sonrasi elde edilen alkilaminofenollerin
medikal uygulamalar disinda, iletisim teknolojileri, optik bellek aygitlari, optik aygitlar gibi elektronik
alanlarda kullanilma potansiyelleri bu bilesiklerin dogrusal olmayan optik 6zelliklerinin de
incelenmesini distindlirmustir.

Literatlirde alkilaminofenollerin teorik olarak incelenmelerine ait c¢alismalar oldukga
sinirlidir. Bu nedenle sentezle birlikte teorik hesaplamalar olduk¢a 6nem kazanmistir. Calismamizin
kapsami, iki asamada gergeklestirilmistir. ilk asamada yeni bir alkilaminofenol bilesigi sentezlenmis,
ikinci asamada ise; bilesigin kuantum kimyasal hesaplamalarla basta NLO olmak lizere bircok ozelligi
incelenmistir.

Teorik Hesaplamalar; molekiiler mekanik, yari-denel ve ab initio yontemleri iceren oldukga
kapsamli bir program olan Gaussian 09W programi kullanilarak, HF ve DFT/B3LYP yontemi ve 6-

311++G(d,p) seti temel alinarak gergeklestirilmistir(Ulas, 2021).

MATERYAL VE YONTEM
Sentezlenen bilesigin yapi analizleri; Bruker FT-IR spektrometre ve Agilent 600 MHz NMR
spektrometreleri kullanilarak gerceklestirilmistir.
Deneysel Kisim
B(OH),

ok %

OH

iy
O
CLO

Sekil 1. 2-((1H-indol-1-il)(naftalen-1-il)metil)fenol bilesiginin sentezi
Alkilaminofenol bilesiginin sentezi i¢in Salisilaldehit (1 mmol),naftalen-1lilboronik asit ve 1-
indol reaktifleri, 1,4-dioksan icerisinde, azot atmosferinde 24 saat geri sogutucu altinda isitiimistir.

Bu slire sonunda karisim dnce tuzlu suyla, sonra etilasetatla ekstrakte edilmistir. Organik faz Na,S04

Uzerinden kurutulup, n-Heksan-EtOAc (9: 1) ile kolon kromatografisinde saflastiriimistir.
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2-((1H-indol-1-il)(naftalen-1-il)metil)fenol

Verim 0.248 (71%), kiremit renkli kati, E.N:104-105 °C. FT-IR B (cm™): 3655, 2979, 2888, 1454,
1383, 1250, 1153, 1085, 955, 741.1H NMR (600 MHz, CDCls): B(ppm) =2.06(s, 1H, indol), 3.72 (s, 1H,
indol),4.15 (s,1H,CH), 5.59 (s, 1H, Ar-OH), 6.67(s, 1H, Ar-H), 6.79-6.82 (m, 1H, Ar-H), 6.87 (d, J=7.8,
1H, Ar-H), 6.94 (d, J=7.2, 1H, Ar-H), 7.03 (t, J=7.2, 1H, Ar-H), 7.17-7.21(m, 3H, Ar-H), 7.31 (d, J=7.8,
2H, Ar-H), 7.41 (d, J=7.8, 1H, Ar-H), 7.47 (t, J=7.8, 1H, Ar-H), 7.89-8.08 (m, 2H, Ar-H), 7.78 (d, J=7.2,
1H, Ar-H). 13C (CDCI3, 150 MHz): @ = 21.1 (indol); 35.7 (indol); 67.0 (C-kiral karbon), 111.1(Ar-),
116.1(Ar-); 116.5(Ar-); 117.1(Ar-);119.4(Ar-);119.6(Ar-);119.8 (Ar-);119.9 (Ar-);120.7 (Ar-); 120.8 (Ar-
); 122.2 (Ar-); 122.3 (Ar-); 123.7(Ar-); 125.5(Ar-); 126.8(Ar-); 127.8 (Ar-);127.9 (Ar-); 130.0 (Ar-);
136.8 (Ar-); 153.7 (Ar-); 154.4(Ar-); 171.5 (C-OH).

Deneysel olarak; sentezi ve karakterizasyonu vyapilan yeni alkilaminofenol bilesiginin
kuantum kimyasal hesaplamalarla desteklenmesi igin ¢alismanin ikinci agamasina gegilmistir.

Hesaplamali Kisim

Hesaplamalar Becke’nin li¢ parametreli enerji fonksiyoneli hibrid yaklagimi ile Lee-Yang ve
Parr’in korelasyon fonksiyonelinden olusan B3LYP teorisi ve 6-311++G(d,p) baz seti kullanilarak
Gaussian 09W programindan yararlanarak gerceklestirilmistir (Becke 1988; Mathammal et al. 2016).

Molekil modellemede ise Gauss-View 5.0 programi kullanilmistir (Ulas, 2021).

SONUCLAR VE TARTISMA

Molekil Geometrisi

Alkilaminofenol bilesiginin sentezi igin petasis reaksiyonu kullanilmistir. Sentez sonrasi
bilesigin optimizasyonu DFT/B3LYP ve HF metotlari ile 6-311++G(d,p) temel seti kullanilarak

gercgeklestirilmistir.

Sekil 2. 2-((1H-indol-1-il)(naftalen-1-il)metil)fenol bilesiginin DFT/B3LYP metodu ve 6-311++G(d,p)

temel seti ile gerceklestirilen optimizasyonu
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Optimizasyon sonrasi, bilesige ait, bag uzunlugu, bag acilari ve dihedral agilar hesaplanmis ve

karsilastirmali olarak Tablo-1’de verilmistir.

Tablo 1. Alkilaminofenol bilesigi icin secilen bazi geometrik parametreler

Bag UzunluguA®) B3ILYP HF Bag Acilan(})  B3LYP HF
C11-C3 1527 1.527 M15-C11-C3 1115 1119
C3-C2 1.404 1.394 M15-C11-H12 104.6 104 8
C2-013 1.372 1.353 M15-C11-C30 1134 1134
013-H14 0.563 0.540 H12-C11-C3 1055 105.7
C1-Ce 1393 1.384 H12-C11-C30 1056 105.6
C1-H7 1086 1.077 Cl1-C3-C2 1151 1191
C2-C1l 1395 1.384 C3-C2-013 1171 117.4
Cl1-H12 1.094 1.081 C2-013-H14 1055 111.2
C11-C30 1.533 1.532 013-C2-C1 122.0 1216
C30-C32 1.377 1.355 C2-C1-Co 120.0 120.0
C30-C31 1435 1.437 C11-C30-C31 1155 1198
C31-C34 1434 1.410 Cl1-C30-C32 1208 1211
C33-H38 1081 1071 C30-C32-H36 11585 1200
C32-H36 1083 1073 Cle-M15-C17 108.0 107.7
C11-M15 1473 1.463 M15-C15-H1S 1156 1197
M15-Cls 1.387 1.377 C17-C28-H29 121.7 1215
M15-C17 1391 1.3584 Rihedral Acilar
Cl6-H19 1.080 1.071 M15-C11-C3- -149.2 -148.9
c2
C17-C28 1.402 1.398 M15-C11-C30- 654 65.3
C31
C20-C17 1425 1.404 C17-M15-C11- -50.3 -20.8
C3
C26-H27 1.084 1.075 C3-C2-013- 1795 -178.7
H14
C20-C22 1.404 1.398 C11-M15-C17- -3.7 -4 8
C28
C22-H23 1.084 1.076 C11-C30-C32- -178.4 -178.7
C35
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Teorik veriler dikkate alindiginda, 0.96 °A olarak bilinen O-H bag uzunlugunun B3LYP
metodunda 0.96 °A olarak, HF metodunda ise 0.94 CA olarak hesaplandigi gorilmektedir.
Benzer bicimde 1.37 °A olan C=C bag uzunlugunun B3LYP metodunda 1.40 °A, HF metodunda
1.39 %A oldugu gorilir. Ayrica, 109.5° aclya sahip oldugu bilinen C-O-H bag acisi (C2-013-H14)
B3LYP metodu ile 109.9°; HF metodunda 111.2° olarak hesaplanmistir. Sonug olarak; deneysel
bag uzunlugu ve bag acisi degerleri ile teorik degerler arasinda iyi bir uyum oldugu ve B3LYP

metodunun deneysel verilere daha uyumlu oldugu gérilmustdr.

NMR Calismalari

Alkilaminofenol bilesiginin optimize olmus yapisinda 'H-NMR ve '3C-NMR degerleri
GIAO- NMR vyaklasimi ve CHCls ¢oziculi ortamdaki kimyasal kayma degerleri, B3LYP ve HF
metotlari ve 6-311G++(d,p) temel seti ile hesaplanmistir. Ardinda elde edilen veriler deneysel

degerlerle karsilastirilmistir.

Tablo 2. Alkilaminofenol Bilesiginin deneysel ve teorik olarak belirlenmis, bazi NMR kimyasal

kayma degerleri

Atomlar Deneysel B3LYP HF

H12 4.15 7.85 7.64
H14 5.59 4.35 4.25
H19 2.06 6.75 8.04
H21 3.72 7.58 7.16
C11 67.0 63.9 60.0
C2 171.5 158.7 163.1
C3 153.7 134.3 138.2
C30 154.4 142.0 147.0
C16 35.7 134.9 144.4
C18 21.1 106.5 111.0

Bilesigin karakterize piklerinden biri olan H12 ve H14 pikleri deneysel olarak sirasiyla
4.15 ve 5.59 ppm de goriliurken, B3LYP metoduyla olan hesaplamalarda 7.85 ppm ve 4.35 ppm

olarak bulunmustur. Bu degerler HF metodunda ise 7.64 ve 4.25 ppm olarak elde edilmistir.
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Kiral karbonumuz olan C11 deneysel olarak 67.0 ppm de gorilmis olup, teorik
hesaplamalarimizda sirasiyla 63.9 (B3LYP) ve 60.0(HF) olarak bulunmustur. Ayrica, hidroksil
grubunun baglh oldugu C2 karbonu deneysel olarak 171.5 ppm degerine sahipken, teorik olarak
158.7 (B3LYP) ve 163.1(HF) ppm degerlerine sahip oldugu gorilmustar.

Bu durum bize, deneysel ve teorik verilerimizin uyumlu oldugu ve mevcut sapmalarin,

bilesigimizin molekdl i¢i ve molekdiller arasi olusturdugu hidrojen baglarindan kaynaklandigini

gostermektedir.

IR GCalismalari

Bilesigin deneysel ve teorik IR spektrumlari Sekil 3'de, segilen IR siddetleri ise Tablo

3.”de verilmistir.
DENEYSEL

w‘ /,/\.,/"’ v

DFT/B3LYP

60
U

40

20

4000 3500 3000 2500 2000 1500 1000 500 0

Frekans

Sekil 3. Deneysel ve Teorik FT-IR spektrumlari
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Tablo 3. Molekilin Deneysel ve B3LYP metodu ile segilmis titresim frekans deger ve turleri

Titresim Tirleri (v) Deneysel B3LYP B3LYP *
(skalasiz) (skalal)

Ar-OH 3655 3837 3685

CH

(aromatik) 2979 3147 3014

Cc=C

(aromatik) 1454 1661 1624
1383 1615 1579

c-O

(aromatik) 1250 1356 1326

CH

(alifatik) 1153 1237 1209
1085 1097 1073

C-N 955 895 875

OH

(egilmesi) 741 766 749

*Skala Faktor: 4000-1700 cm™ icin 0.958; 1700-400 cm™ icin 0.978.
Tablo 3 'de gorildigl gibi OH asimetrik ve simetrik gerilme titresim bandi deneysel IR
spektrumunda 3655 cm™ ’de, aromatik C-H titresimleri 2979 cm™ ’de gézlenirken secilen
DFT/B3LYP metodu icin bu degerler sirasiyla 3685 cm™ ve 3014 cm™Ydir. Sekil 3’e bakildiginda

da; deneysel elde edilen verilerle, teorik elde elde edilen verilerin uyum icinde oldugu goéralir.

Frontier Molekiil Orbitalleri (FMO)

Molekiiler orbital teorisine gore; tim molekiller HOMO ( En yiiksek dolu molekiler
orbital) ve LUMO’ ya ( En disik bos molekiler orbital) sahiptir. Bu orbitaller arasindaki enerji
farki, bilesigin kimyasal reaksiyonlardaki davranisi hakkinda bilgi verir. Bilesigimiz icin HOMO
ve LUMO arasindaki enerji farkini gosteren yapilar Sekil 4. ‘de verilmistir. HOMO ve LUMO
enerijileri sirasiyla B3LYP metodunda -5.5980 eV ve -1.5039 eV olarak, HF metodunda -7.6421
eV ve 0.8954 eV olarak hesaplanmistir. Bu durumda BIE enerji farki da sirasiyla 4.0941 (B3LYP)
ve 8.5375 (HF) eV olarak hesaplanmistir.
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iy

E(LUMO)=0.8954 eV

t E(LUMO)=-1.5039 eV

AE=4.0941 eV AE=8.5375 eV

E(HOMO)=-5.5980 eV

E(HOMO)= -7.6421 eV

SR # L5

Sekil 4. Frontier molekiiler orbitaller

Molekiiler Elektrostatik Potansiyel (MEP)
Bilesigin elektrostatik potansiyel ylizeyine bakildiginda enerji skalasinin DFT/B3LYP
metoduyla hesaplanan degerinin -6.588 e? a.u. ve +6.588 e a.u arasinda oldugu, bu

degerlerin HF metodunda ise -7.246 e a.u. ve +7.246 e?a.u arasinda oldugu gérilmistir.

— — L e—

-6.588 e-2 +6.588 e-2 -7.246 e-2 3 +7.246 e-2
B
%
\
| 12 SIRY
> .
< # ")

. ~ i
Sekil 5. 2-((1H-indol-1-il)(naftalen-1-il)metil)fenol bilesiginin B3LYP ve HF metotlariyla

hesaplanan molekiiler elektrostatik potansiyel yizeyleri

Cizgisel Olmayan Optik Ozellikler (NLO)
Malzemelerin dogrusal olmayan optik 6zellikleri (NLO), Optoelektronik alanda énemli
bir yere sahiptir. Bilesigin NLO ozellikleri E@elektronlarindan kaynaklanir. Artan konjugasyon

veya donor gruplarin dahil edilmesi NLO 6zelliklerini degistirir. Genel olarak, kuantum kimyasal
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hesaplamalar elektronik yapi ve NLO 6zellikleri arasindaki iliskiyi agiklar. Molekiler sistemlerin
NLO o6zelliklerinin arastirilmasi igin kullanilan bilesiklerden biri p-nitroanilindir(Ulas 2021). Bu
nedenle, c¢alismada referans bilesik olarak p-nitroanilin segilmistir. Alkilaminofenol
bilesiklerinin NLO ozellikleri literatlirde daha 6nce hig ¢alisiimamistir.

Calismamin optimize sonuglarla degerlendirilmesi icin p-nitroanilin icin hesaplamalar
literatlirden alinmayip yeniden hesaplanmistir.

isotropik lineer polarizasyon (a), anisotropik lineer polarizasyon [, birinci derece
hiperpolarizasyon (f) ve toplam dipol moment (i) degerleri B3LYP metodu kullanilarak
asagida yeralan esitliklerden de faydalanilarak hesaplanmistir (Govindarajan et al. 2012,

Guidara et al. 2015, Muthu et al. 2015, Raja et al.2017).

= (W py+ pe)? (1)
<o> = 1/3((Xxx+ Olyy + (XrZZ) (2)
Aaw = [1/2((0t0tyy) +H(Oyy—=0izz) {0tz )]? (3)
<B>= [Broct Bawy + Braz) By + Browy + Byaz)+ (Bazz + Prowrt Pyye)’] “)
Tablo 4. NLO Analiz Sonuglari
Ozellik | p-NA B3LYP HF Ozellik | p-NA B3LYP HF
e -7.4519 1.4938 1.6081 Do -99.4560 18.6526 20.6698
Ly -0.001 -3.1022 -2.9336 DBy 16.7004 32.5578 34.2177
s 0.6869 -0.5007 -0.3630 Dz 12.9992 -6.6374 -7.7495
7] 7.48 3.48 3.37 Debye | S, -0.0012 -29.4020 | -21.6181
Debye Debye
Qx -58.7480 -144.7883 | -145.1009 | By -0.0004 -68.0948 | -73.1194
ayy -53.2767 -151.7550 | -151.9430 | B, 0.0001 -7.8858 -6.7659
Q;z -60.6128 -149.5327 | -149.8728 | [.. 0.4969 -11.3305 | -11.6509
<o> -8.52x10° | -2.20x10" | -2.20x10% Doz 12.9100 -2.3673 -0.7929
24 esu 2B esu esu
Aa 9.79x10% | 9.13x10%° | 9.01 x10® Dyyz 0.4172 -10.5116 | -9.2272
esu esu esu
<p> 8.99x103! 1.01x1073° | 9.85x103!
esu esu esu

NLO verilerine bakildiginda; alkilaminofenol bilesigimizin dipol moment degerinin p-
NA’den daha dislik oldugu ancak isotropik lineer polarizasyon degerinin p-NA’den iki kat daha

blyik oldugu, anisotropik lineer polarizasyon degerinin ise esdeger oldugu gorilmektedir.
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Birinci derece hiperpolarizasyon degeri ise p-NA degerine oldukca yakindir. Bu verilerden yola
cikilarak alkilaminofenol bilesiginin mevcut NLO 6zellikleriyle optoelektronik, lazer teknoloji,

optik verileri depolama gibi bircok alana katki saglayacak yeni bir bilesik oldugu gorilir.

SONUC

Bu c¢alismada, ilk kez yeni alkilaminofenol tirt 2-((1H-indol-1-il)(naftalen-1-
il)metil)fenol bilesigi, yiksek verimle sentezlenmistir. Bilesigin yapi analizleri deneysel ve teorik
olarak gerceklestirilmistir. DFT/B3LYP ve HF metodlari ve 6-311++G(d,p) temel seti dikkate
alinarak teorik hesaplamalar yapilmistir. Bilesigin elektronik birgok 6zelligi(bag uzunlugu, bag
acisi, dihedral agilar) ve kimyasal tepkimelere olan yatkinligi i¢in enerji hesaplamalari yapilmis,
HOMO-LUMO arasindaki BIE, 4,09 eV olarak bulunmustur. Ayrica NLO ¢alismalari ile isotropik
polarizasyon degerinin p-NA’nin yaklasik 2 kati oldugu hesaplanmis boylece bilesigin medikal

uygulamalar harici, optoelektronik alanda da etkili oldugu gosterilmistir.
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Endometriozis, endometrial stroma ve bezlerin uterus boslugu disindaki yerlere ektopik
yerlesimidir. Deri endometriozisi genellikle sezaryen sonrasi gorilir.Hastalar genellikle
menstriasyonla iliskili skar bolgesinde agri, sislik ve bazen kanamadir. Bu hastalarda
kesin tani cerrahi eksizyondur. Bu olgumuzda sezaryen ameliyatindan 2 yil sonra kesi
bolgesinde sislik ve agri sikayeti ile basvuran hastanin kesi yerinden 5 cm uzaklikta agrih
blylyen kitle tespit edildi. Ultrasonografi ve manyetik rezonans goriintiileme bulgulari
ile endometriozis 6n tanisi ile yatirildi. Kitle total olarak eksize edildi ve patolojiye
gonderildi. Patolojik incelemede endometriozis tanisi dogrulandi. Kadin hastalarda karin
on duvari kitlelerinin ayirici tanisinda endometriozis gbz ardi edilmemelidir.
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Endometriosis is the ectopic location of the endometrial stroma and glands outside
the uterine cavity. Skin endometriosis is usually seen after cesarean section. Patients
usually have pain, swelling and sometimes bleeding at the scar site associated with
menstruation. The definitive diagnosis in these patients is surgical excision. In this
case, a painful growing mass was detected 5 cm from the incision site of the patient
who applied with the complaint of swelling and pain in the incision area 2 years after
the cesarean section. He was hospitalized with a preliminary diagnosis of
endometriosis with ultrasonography and magnetic resonance imaging findings. The
mass was totally excised and sent to pathology. The diagnosis of endometriosis was
confirmed in the pathological examination. Endometriosis should not be ignored in
the differential diagnosis of anterior abdominal wall masses in female patients.

INTRODUCTION

Endometriosis is the presence of endometrial tissue outside the uterus (Adamson et
al., 2010). It is seen in women of reproductive age in conditions such as pelvic pain,
dysmonorrhea, dyspareunia and infertility (Elabsi et al.,2002). It may cause misdiagnosis by
mimicking diseases such as tuba-ovarian abscess, diverticulitis, irritable bowel syndrome,
appendicitis due to its localization(Agarwal et al., 2008). Some patients are asymptomatic and

may be diagnosed incidentally(Akdemir et al., 2014). In summary, although extrapelvic
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endometriosis is rare, it can be found in many tissues of the body and in almost every organ.
Often, patients with a history of surgery present with an abdominal mass that grows with pain
during menstruation. In this case report, we discussed a case of endometriosis localized in the
rectus abdominalis muscle, unrelated from a previous cesarean section incision, with a history

of cesarean section.

CASE REPORT

Written informed consent form was obtained from the patient. Written informed
consent form was obtained from the patient. A 27-year-old female patient applied to the
obstetrics and gynecology outpatient clinic with complaints of pain, swelling at the site of the
old cesarean section and a mass in the hand. When the patient's anamnesis was taken, he
stated that the pain intensified in this region during the menstrual period.There was no other
gynecological complaint in the history taken from the patient. On physical examination, a mass
of approximately 3x2 cm was palpated. In the gynecological examination of the patient, it was
determined that the uterus and ovaries were normal. In the evaluation of vaginal and rectal
touch, no palpable mass could be detected, and parametrial areas were detected freely. In
the ultrasonographic evaluation performed on the anterior abdominal wall, a 5.5x5 cm solid-
heterogeneous mass was detected. It was reported that the mass was localized to the anterior
abdominal wall and was compatible with the endometriotic focus in magnetic rosonance
imaging obtained in T1 fat-suppressed sequence. After the interview with the patient, it was
decided to remove the mass. The mass removed under general anesthesia was sent to
pathology. In the pathological examination, the macroscopic evaluation was reported as a
mass of 5x5x2.5 cm (Figures 1), With an outer surface covered with adipose tissue, with
hemorrhagic-cream-white areas on the cross-sectional surface. In the histopathological
findings, the glandular structure of the endometrium in the adipose tissue and the
surrounding endometrial stroma were reported together with the diagnosis of endometriosis
(Figures 2,3). Immunohistochemical evaluation of sections diagnosed histopathologically;
positive staining in endometrial glands with immunohistochemical ER receptor staining and

positive staining in endometrial stroma with CD10 staining were observed (Figures 4).
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DISCUSSION

Endometriosis was first described by Rokitansky in 1860(Douglas et al.,2004).
Generally, intrapelvic localized lesions are seen in the ovaries, Douglas space, uterine
ligaments, pelvic peritonium, rectovaginal septum, cervix uteri, and inguinal hernia sac, in
order of frequency(Medeiros et al.,2011). Extrapelvic-abdominal locations; rectosigmoid,
ileum and appendix. Rarely, it can be localized at the surgical scar after amniocentesis,
cesarean section, episiotomy and especially abdominal hysterectomies. Other rare
settlements; vagina, vulva, bladder, umbilicus, lymph nodes, skin, muscle, lung, pleura, kidney,
heart, brain and bone(Gupta et al.,2014).

Endometriotic foci respond cyclically to steroid hormones released from the
ovary(Padmanabhan et al., 2013). Implants proliferate under estrogenic stimulation, and the
discarded tissue supported by estrogen and progesterone regresses with the involution of the
corpus luteum. The spilled material creates a deep inflammatory response that causes fibrosis
in the long term(Demiral et al., 2011). The macroscopic appearance of endometriosis depends
on the location of the implant, the activity of the lesion, the menstrual cycle day, and the
duration of implantation. Lesions may be raised, solid red, black, or brown; Fibrotic scar areas
are yellow to white fibrotic scars or pink, clear, or red vesicles. The color of the implant is
usually determined by its vascularity, the size of the lesion, and the amount of material spilled.
With newer implants, active lesions filled with blood turn red. Older lesions are prone to
wrinkled-looking scarring(Toullalan et al. 2000).

In conclusion, it may be difficult to diagnose endometriosis at the scar site clinically
and radiologically. The diagnosis is confirmed by pathological examination. The case of
endometriosis after cesarean section is very common and may be overlooked during clinical-
radiological examination. Before these patients are diagnosed with appendicitis and similar
acute abdomen, the differential diagnosis of endometriosis should be kept in mind in cases of
dysmenorrhea and palpable mass lesions defined by cyclic pain and/or size change in the

lesion area.
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Informed Consent Written informed consent was obtained from patients who

participated in this study.

Figure 1: The cut surface is densely fibrotic, there are bleeding areas in between.
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Figure 2: The area marked with the black arrow is the focus of endometriosis, and the area

with the red arrow shows dense inflammatory cells. Intense adhesions and inflammation are

seen in foci with endometriosis (HE, X200).
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Figure 3: The area marked with the black arrow is the focus of endometriosis. There is a

purulent structure in the middle (HE, X200).

Figure 4: A: ER receptor immunohistochemical staining was found to be positive in
endometrial glands (IHC,X400). B: CD10 immunohistochemical staining showed positive

staining in peripheral stroma but not in endometrial glands (IHC,X400).
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Coronavirus,

Bu calismanin amaci, halk sagligini tehdit eden Covid-19 pandemisi hakkinda dogru
bilgilenmektir. Yontem: Pubmed, Web of Science ve Google Scholar veri tabanlarinda ve
Google arama motorunda Covid-19’un bilimsel ismi olan “SARS-CoV-2" ve
“Coronavirus” anahtar kelimeleri aranarak bulunan ilgili makaleler ¢calisma kapsamina
alinmistir. Bulgular: SARS-CoV-2 olarak adlandirilan bu virus, blylk bir virls ailesinin bir
alt tird. Ancak yeni viris dahil sadece yedi tanesi insanlara bulasabiliyor. Cin'in Wuhan

Covid-19, kentinde ortaya ¢ikmis ve Covid-19 adi verilen hastaliga yol agan koronaviriis salgini
Literatiir diinyanin neredeyse bitlin Ulkelerine yayilmis ve ¢ok kisa bir slrede yiksek sayida
taramast, olimlere neden olmustur. Sonug: Covid-19 Pandemisi konusunda bilgi kirliligini
Pandemi onlemek ve dogru onlem ve tedaviyi saglamak amaciyla literatiir taramasina dayal
SARS ! derleme galismalari Gnem tagimaktadir.
Article Info Abstract
Received The objective of this study is to gain knowledge about a new coronavirus Covis-19
05.11.2021 epidemic that threatens public health. Method: “SARS-CoV-2” and “Coronavirus”
Accepted keywords were searched in the Pubmed, Web of Science, and Google Scholar databases
29.12.2022 and in the Google search engine; relevant articles were studied. Findings: This virus,
Keywords called SARS-CoV-2, is a subspecies of a large family of viruses. But only seven, including
Coronavirus, the new virus, can infect humans. The coronavirus outbreak that occurred in Wuhan,
Covid-19, China, caused the disease called Covid-19, spread to almost all countries of the world,
Literature and caused a high number of deaths in a very short time. Conclusion: In order to prevent
review, information pollution about the Covid-19 Pandemic and to provide the right prevention
Pandemic, and treatment, compilation studies based on a literature review are important.
SARS

INTRODUCTION

In parallel with the high balance sheet of the Coronavirus epidemic in the World,

researchers are rapidly continuing their studies on therapeutic drugs and preventive vaccines.

All viruses known as obligate intracellular parasites are non-living viruses that use host cells

and enzymes to reproduce spontaneously, but can also reproduce in the presence of relative

viruses; but are defined as entities that are on the verge of life (Dhama et al., 2020; Gliven et

al.,2021) Viral diseases that seriously affect human health such as AIDS (Acquired Immune

Deficiency Syndrome), CCHF (Crimean-Congo Hemorrhagic Fever), West Nile Virus Outbreak,

Avian Flu, Swine Flu, Ebola, Marburg, Lassa Fever, and Rabies have been seen in Tirkiye and
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the world. It has been found that they can cause a wide variety of respiratory tract infections
in humans, ranging from the common cold to pneumonia. However, until 2002, only the HCoV
virus, called HCoV-22E and HCoV-0C43, was known to cause infection in humans. By 2003, the
new Coronavirus pandemic started to manifest itself with a respiratory infection more severe
than the common cold (Ksiazek et al., 2003; Peirir et al., 2003; WHO, 2020). Although it is not
yet known exactly what the real culprit of the virus that caused the deaths of thousands of
people and how it spread is not certain, different information is given (Dhama et al., 2020;
Ksiazek et al., 2003; WHO, 2020). There are many research that it is of great importance to
learn the source of the virus, to prevent it from spreading and to be protected. It has been
stated that the source of the coronavirus is bats in the Guangdong region of China. According
to the first information that started, a bat in a region of China leaves a coronavirus with its
feces in one of the forests where it takes off from the sky. The pangolin (anteater), one of the
creator animals in the forest, is transmitted to this feces and catches the infection. Then a
hunter hunts this infected animal and brings it to the animal market, causing an epidemic that
reaches global dimensions (Zaki et al., 2012; Xie et al., 2018; Scanlon, 2018; Navas Martin and
Weiss, 2004). The virus, which comes to the market without harming its hosts, causes severe
infections in humans. Bat, one of its hosts, can fight against the virus thanks to its strong
immune systems as well as the high energy that enables the DNA damaged by the viruses to
flay, it can repair that area and continue its life without getting sick. According to another
study, bats, as single-flying mammals, use excessive energy and cause the release of DNA
particles in various parts of their bodies are perceived as the invasion of viruses that cause
disease (Xie et al., 2018; Scanlon, 2018; Navas Martin and Weiss, 2004).

It was pointed out that Christian Drosten, one of the scientists who detected the SARS
virus in 2003, could be the raccoon dog unique to the Chinese. In 2012, the epidemic was
defined as MERS-CoV by cell culture and genome sequencing in Saudi Arabia, WHO'’s
November 2014 report reported 909 identified MERS-CoV cases and 331 deaths, while the
fatality rate was stated to be 364 per thousand (Akbaba et al., 2004).

Today, the virus known as SARS-CoV-2, according to the analysis results of samples
taken from more than a thousand wild animals in China; it is stated that the genome sequence
of the coronavirus found in the scaly anteater is the same as SARS-CoV-2, which causes 99%
epidemic (Ak, 2020; Atakan, 2016). Experts state that the number of bats and pangolins used

in the research and they're to obtain precise information, and they state that taking great
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precautions in animal markets from one species to another will make a significant contribution
to preventing the spread. The aim of this study, which is primarily based on the protection of
public health, is to determine the risks that cause the virus to be transmitted from/to humans
and the risks that cause the virus to spread in order to prevent the occurrence of a virus, which
causes epidemics in the World, and at the same time, in the process of combating the disease.
Also, the individual transforms the sociological and psychological, changing his old
achievements and habits; to Show the most accurate and sustainable ways to comply with this

new order that questions different areas of life.

METHOD

By using the keywords SARS-CoV-2 “pandemic” and “Coronavirus” articles from the
search engine in Web of Science, Pubmed and Google Scholar databases were included in the
study and examined. In addition, articles on the web pages of various organizations (World
Health Organization (WHO), World Animal Health Organization (OIE) and American Food and
Drug Administration (FAD) World Public Health of Agency and Ministry of Health of China were

used.

Transmission Routes of SARS-CoV-2

Zoonotic Transmission

Each virus has its own specific transmission cycle and host spectrum. Coronaviruses
infect many living species. Some virus types cause disease only in humans, some virus types
in both humans and animals, and some virus types cause disease only in animals. For example,
the bovine coronavirus causes bronchitis that only infects cattle, and the coronavirus FIP
(Feline Infectious Peritonitis) in cats. Although there is no coronavirus transmitted from pets
to humans so far, there are several viruses that pass through wild animals. However, according
to information shared by the OIE, a virus was also detected in the dog of a citizen with a Covid-
19 case. This suggests that the virus may be transmitted from humans to animal (Hussian et
al., 2020; Wang et al., 2018). Although there is no evidence of the transmission of Covid-19
from animal to animal, there are many assumptions put forward. In addition to all these, the
virus does not be affected by the virus thanks to the receptors and defense system elements
on the membrane surfaces of the cells that make up some tissues. This is why young people

are not harmed by the virus. The virus, which emerged in Wuhan, China in December, was

205



Glven, A. / Caucasian Journal of Science, 9(2), (2022), 203-214

first identified as a coronavirus epidemic. On February 11, the WHO President Tedros
Adhanom Ghebreyesus named it Covid-19. It was stated that this name is derived from the
“Co” of “corona”, the “vi” of the “virus” and the “D” of the word “disease” (Ksiazek et al.,
2003). Wuhan pneumonia was among the names used by various media organizations (Ak,
2020; Hussian et al., 2020; Wang et al., 2018). In March 2020, WHO declared the coronavirus
outbreak to be a pandemic and to be an International Public health Emergency (PHEIC) (WHO,
2020; Gu et al., 2020). The way of transmission of the virus is usually when the droplets formed
during the sick person’s coughing and sneezing enter the respiratory tract at close contact up
to 1-1.5 meters. According to the information given so far, although it is a weak possibility, it
is stated that the possibility of transmission to inanimate surfaces with hands after contact
with hands, while some argue that the virus can survive on surfaces and objects for a long
time and can be transmitted to people who come into contact with these objects (Gu et al.,

2020; Contini et al., 2020).

Biological features of the virus

Coronaviruses are pathogens that have a serious impact on human and animal health.
They often cause severe and life-threatening enteric or respiratory diseases (Wilde et al.,
2018). These viruses a variety of illnesses ranging from the common cold to more serious
illnesses such as Middle East Respiratory Syndrome (MERS-CoV) and severe Acute Respiratory
Syndrome (SARS-COV) (Ahn et al., 2020).

In the Orthocoronavirinae subfamily of the Coronaviridae family, four distinct genera
were found, namely, alphacoronaviruses, betacoronavirus, gammacoronaviruses, and
deltacoranaviruses, and it has been reported that the host and the form of infection of each
differ (Lu, et al., 2012; Al-Tawfig, 2013; Holmes and Dominguez, 2013). They are viruses whose
genetic material consists of a single strand of RNA, a rach viral particle wrapped in a protein
envelope. Generally, the virus replicates itself using some components of that cell while
invading its hosts and infects other cells with copies. However, since RNA viruses cannot
correct the errors by using DNA copies of the host cell during the replication process, their
probability of making mistakes increases and cause new mutations. Some of these mutations
are known to generate new cell types, resulting in the ability to infect new species (White and

Fenner, 1994; Kilah, 2009; Zhou et al., 2019).
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Today’s coronavirus, like other RNA viruses, has a capsid helical structure that protects RNA
inside and has the ability to pack only RNA. There are structures called envelopes towards the
outside of the RNA-containing part called the nucleocapsid. The virus has four structural
proteins called nucleocapsids, envelopes, members, and rod-like protrusions (spines). Since
these protrusions are called corona (crown), these viruses are called coronaviruses.

A MERS-CoV genome
1 4,000 8,000 12,000 16,000 20,000 24,000 28, 000 30 000 nt
| | I l 1

34b E N UTR

4a 5 M
Nucleocapsid (N) protein
RNA
B
Membrane (M) protein
Envelope (E) protein
C l Spike (S) protein
367 484 567 751 943 982 1104 1246 1295 13261353
F ﬂ
S1 Subumt S2 Subunit

Figure 1. Schematic structure of the Coronavirus (Zhou, et al., 2019)

MERS-COV genomic structure, with the untranslated region (UTR), open reading frame
regions ORFla and ORF1b, spike (S), envelope €, membrane (M), and nucleocapsid (N) gens.
B Schematic structure of the MERS-CoV viron and its major structural proteins. C Schematic
structure of the MERS-CoV S protein and its functional domains, including the N-terminal
domain (NTD), receptor-binding domain (RBD), receptor-binding motif (RBM), fusion peptide
(FP), heptad repeat region 1 and 2 (HR1 and HR2), transmembrane region ™, and cytoplasmic
(CP). Aa, amino acid; MERS-CoV, Middle East respiratory syndrome coronavirus; nt,
nucleotide.

There is the genetic material in the structure formed by nucleocapsid, envelope and

membrane proteins. The crowns, on the other hand, assume the function of identifying the
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cells that the virus will infect and connecting to the receptors. While the analyzes performed,
the coronavirus that causes Covid-19 binds to the ACE2 receptor and causes lower respiratory
tract infection, while the fact that it does not infect the ACE2 receptor in the heart raises the
suspicion that the virus uses other receptors. Thanks to the halper proteins in the virus, the
host can escape from the innate immune response (Wilde et al., 2018; Zhou et al., 2019). In a
new study published in The Lancet Magazine, it was stated that the genome sequences of the
coronavirus isolated from 9 people in China were 99.98% similar to the same two SARS and

50% to MERS (https://bilimakademisi.org/,2020).

Effects of SARS/MERS-CoV-2

Since viral epidemics become understandable when hundreds of thousands of people
die, losses are always high. It is thought that the virus, which is transmitted from person to
person through droplets formed as a result of cough, may also be the result of touching the
person’s own nose, mouth and eyes after touching surfaces contaminated with the virus. It
takes 2-14 days for the viruses to appear in humans. The standard diagnostic method is real-
time reverse transcriptase polymerase chain reaction (rRT-PCR) tests to be performed with a
nasopharyngeal swab taken from the person (https://bilimakademisi.org/,2020). Viruses have
replication cycles that vary according to their characteristics such as nucleic acid structures
(RNA or DNA) nucleic acids being single or double-stranded, enveloped or non-enveloped, and
the chemical composition of the envelope. The SARS/MERS-CoV-virus that exists today
primarily binds to the target tissue and uses the S protein (spike glycoprotein) on its surface
and the angiotensin-converting enzyme (ACE2) that surrounds the lung epithelium. Hydrogen
bonds, ionic attraction, Van der Waals forces also play a role here. Again, side factors such as
pH, and salt concentration should not be ignored. After binding, the permeability of the cell
membrane is increased and the part containing the nucleic acid of the virus (ribonucleic acid
RNA in the case of the corona) (nucleocapsid) enters the cell as a result of some kind of fusion
of the virus sheath and cell membrane. Here, RNA or DNA separated from its capsid by means
of cellular enzymes (depending on the virus type) replicates with various mechanisms and
creates many viral nucleic acid molecules in the same structure. Each of these nucleic acid
molecules are surrounded by nucleocapsid, capsid proteins and move towards the cell
membrane, leaving the cell either by budding from the membrane (in enveloped viruses) or

by breaking the cell membrane (in non-enveloped viruses). The newly released virus particles
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continue to multiple by infecting other cells in the region with the same mechanism. During
the whole process, functional and structural changes or death naturally occur in the cell, which
means that it results in infection (Al-Hazmi, 2016; Oberemok et al., 2020; Caly et al., 2020).
High fever begins, followed by dry cough, shortness of breath, and some symptoms that affect
the lungs and lead to pneumonia. The majority of cases develop acute respiratory distress
syndrome (ARDS) leading to respiratory failure, septic shock, or multiorgan failure. Septic
shock or muli-organ failure. Sepsis, abnormal blood clotting and heart, kidney and liver
damage are among the other complications associated with Covid-19. Abnormal coagulation,
specifically an increase in prothrombin time was observed in 6% of hospitalized patients, and
abnormal kidney functions were reported in 4%. Liver damage that can be measured by blood
tests is also a common complication in severe cases. Many of the people who died from Covid-
19 have been found to have pre-existing diseases such as hypertension, diabetes and
cardiovascular diseases (WHO, 2020; Fang et al., 2020; Heymann et al., 2020; Cascella et al.,
2020; Zhou et al., 2020). In every epidemic from the past to the present, people who are
resistant to their bodies will get sick, recover, and those who are immune to drugs and
vaccines. The result is that he will need. Protection and Treatment Procedures It has always
been difficult to fight viruses that do not contain cellular organelles, are not affected by
antibiotics and have high resistance. In previous epidemics, viruses were fought with
interferon (proteins synthesized from body cells, inhibiting the protein production of the virus
through the host) and antiviral methods. After the announcement of the pandemic, in many
countries of the World in 2012, as the Ministry of Health of Saudi Arabia did, it warned those
over the age of 65 and those with chronic diseases (heart, kidney, respiratory system diseases
and diabetes), immunodeficiency, malignancy and terminal patients, pregnant women and
children under 20 years of age. He had decided to close the entry and exit to the country in a
controlled or complete manner. However, there is no basic article and no pathogen-specific
treatment related to the Covid-19 outbreak, which is based on the drug recommendations or
research of the FAD and other organizations until now (Zaki et al., 2012; Scanlon, 2018). By
mid-June, numerous preventive strategies and non-pharmaceutical interventions were used
to mitigate the spread of the disease. Management focuses heavily on supportive care and
oxygen therapy represents the major therapeutic intervention. Medical therapy including
corticosteroids and antivirals as part of critical management schemes has also been

encouraged (Nicole et al., 2020). Therefore, the treatment strategy is more symptomatic and
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directed toward preventing complications. In some instances empirically comprehensive use
of antibiotics, antiviral agents such as oseltamivir and/or acyclovir, and antifungal agents may
be used to prevent infections with opportunistic pathogens. Replacement treatments for
organ failure and lung protective ventilators for ARDS were used. Extracorporeal membrane
oxygenation (ECMO) has been tried in some cases. There are no case-control studies
evaluating the effectiveness of such initiatives yet. Although it was aimed to ease respiratory
distress and prevent lung fibrosis with high doses of corticosteroids, no success was achieved.
To date, no antimicrobial agent has produced successful results in severely progressive
patients (Nicole et al., 2020). Applying appropriate infection control measures in cases with
possible or definite SARS-CoV-2 infection plays an important role in preventing the spread of
the virus. Over time, our knowledge about the disease increases, but there are still some
guestions we cannot answer. Many questions such as the transmission routes of the disease,
the incubation period, its actual frequency in humans and animals, and specific treatment
options are seeking answers. Vaccine and drug research continues rapidly in order to prevent
the coronavirus (Covid-19) epidemic that killed 404396 people in the World today. The quality

of vaccine is the isolation of the virus (Ahn et al., 2020).

RESULT

SARS-CoV-2, which has affected the whole World; it has entered our lives by confining
people to their homes for months and introducing a compulsory quarantine-based new
lifestyle that limits social life it is a member of the coronaviruses that Show a fatal interaction
with the fast transmission and spreading action defined as Covid-19, which is responsible for
his process. This pandemic and struggle process, which reminded us the past pandemics in the
World and questioned our knowledge on this subject, made its power felt a little more every
day with statistical data including the number of infections and deaths from different
countries. In order to prevent the spread of the virus, a series of measures such as staying at
home, traveling, maintaining social distance, and wearing a mask have caused us to enter a
new life-limiting and compelling way of life. This form of struggle will change the old
achievements and habits by affecting the social, health and psychological life of society in
every aspect, by undergoing different transformations in society.

In addition to all these, the measures taken for the health personnel and veterinarians

who have to work are insufficient. While partially updated information reaches the public for

210



Glven, A. / Caucasian Journal of Science, 9(2), (2022), 203-214

employees of the Ministry of Health; in the field of cat and dog treatment, poultry farms,
veterinarians and healthcare professionals engaged in breeding measures and dissemination
of them provide statistical information that can be considered serious (Xie et al., 2018). A few
months after the initial report, SARS-CoV-2 spread throughout China and the World, reaching
epidemic levels. As Covis-19 triggers massive human losses and serious economic loss that
poses a global threat, there is an urgent need to understand the ongoing situation and develop
strategies to include the spread of the virus (Ahn et al. 2019).

Each infected individual differently, pathogen-resistant individuals will always remain
in the host population, while the virus will never complete, because evolutionarily such an
event is at stake as an obligate intracellular parasite for the virus. On the other hand, it is
generally stated that the virus is due to new protein properties that make the host immunity
more intensively infected, and thus more easily transmitted in the host population (Chine
2013). According to the same research, if the pandemic does not stop, within a few decades,
four non-severe acute respiratory syndromes of SARS-CoV-2 could be controlled as much as
human coronavirus (HCoV-NL63, HCoV-HKU1, HCoV-OC43 and HCoV). In this context,
research groups of various disciplines, who have significant experience in the diagnosis,
epidemiology and quarantine measures of viral diseases, are especially important in their
efforts to take precautions on time with animal studies. In addition, viral and bacterial vaccines
for animals are produced in Veterinary Control and Research Institutes, and wild studies
should continue with international standards. Although the source of Covid-19 is thought to
be animals, there is no clear information about where the disease originated, but the “single
health” concept created by WHO, OIE and FAD by assuming that it can be passed from wild
animals to humans, from human to human, from object to human, and from human to
domestic animals. With interdisciplinary cooperation in all areas of its services, it has
accelerated its work on the source, spread and treatment of the virus. In addition, by creating
the Triple Zoonoses Guideline (TZG), it was aimed to help countries make the most of border
resources while preventing incidents but important social losses such as the restriction of
livelihoods of small producers, poor nutrition, trade and tourism (Dae-Gyun et al., 2020;
Contini et al., 2020; Wilde et al., 2018).

In line with all this information; as the research on the Covid-19 epidemic increase,
primarily, the data to be obtained will enable the detection of viruses that may cause possible

human and animal epidemics in the future. There are currently no antiviral drugs to treat the
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disease. No significant results have been obtained in treatment with antiviral drugs used for

other viral diseases.
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