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Genellestirilmis Agirhikhh Morrey Uzaylarinda Kaba
Cekirdekli Potansiyel Tipli Altlineer Komiitator
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1. Giris

Bu ¢aligmanin amaci kaba g¢ekirdegin bazi 6zelliklerini uygulayarak,
genellestirilmis agirlikli Morrey uzaylarinda kaba ¢ekirdekli potansiyel tipli
altlineer komiitator operatdrleri i¢in ¢esitli norm esitsizliklerini elde etmektir.
Bu baglamda, bu ¢alismada ilk olarak harmonik analizde pek ¢cok operator igin
saglanan biiylikliik kosulu altinda kaba ¢ekirdekli potansiyel tipli altlineer
komiitator operatoriiniin sinrliligit igin hem agirhkli Morrey hem de
genellestirilmis agirlikli Morrey tahminlerini verecegiz. ikinci olarak, ana
sonucumuzun kosullarini saglayan kaba ¢ekirdekli kesirli integral operatdr ve
ilgili kaba ¢ekirdekli kesirli maksimal operatériin komiitatérleri, bazi
uygulamalar olarak incelenecektir. Ozellikle, bu operatorler agirhikh Lebegue
uzaylarmda smirli ve lokal noktasal esitsizligi sagliyorlarsa, bu durumda bu
operatdrlerin genellestirilmis agirliklit Morrey uzaylarinda sinrli oldugunu
sOyleyecegiz. Aslinda bu ¢aligma Giirbiiz’ {in (2019) sonuglarinin komiitator
versiyonudur.

Bugiine kadar yapilan ¢aligmalarda genellikle ¢esitli uzaylarda, klasik
operatdrlerin (= singiiler, maksimal ve Riesz potansiyelleri) komiitatorleri igin
bazi  esitsizlikler elde  edilmistir. = Ancak, bu  operatdrlerin
genellestirilmis(=kaba ¢ekirdekli) versiyonlari ile ilgili sonuglar oldukg¢a azdir.
Bu c¢alisma ile birlikte literatiirdeki bu boslugun doldurulmasi
planlanmaktadir.

Simdi, daha sonraki boliimler i¢in gerekli bazi arka plan
malzemelerini listeleyecegiz. Okurlarimizin reel analizin temeline agina
oldugunu varsayacagiz. Her seyi sadece birkac sayfaya sigdirmak miimkiin
olmadigindan, bazen ilgili okurlar1 bazi makalelere ve referanslara
yonlendirecegiz.

1.1. Notasyon 1

1 x = (g, %9, 0, x0), & = (81,8, ..., &) . ... vb. noktalar reel
n boyutlu R™ uzaymin noktalari olsunlar. R™ n boyutlu
boyutlu Oklid uzayi; x.& = Y, x;&, R® de ahsilmis ig

1

carpimi ve buna karsilik gelen |x| = (Z™, x2)z normu ile
X1, -, Xp € R® olmak lizere tim x = (xq,X5, ., Xpn)
noktalarinin kiimesidir.

2- x' ile her zaman x e karsihk gelen birim vektoriind
kastedecegiz, yani, herhangi bir x # 0 igin x' = Ii_l dir.

3
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10-

§™1 = {x € R™:|x| = 1} birim kiireyi ve dx’ onun yiizey
Ol¢iisiinii temsil eder.

Olgiilebilir bir E ¢ R™ kiimesi i¢in |E| ve yj ile sirasiyla E
nin Lebesgue Olciisiinii ve karakteristik fonksiyonunu
gOsterecegiz. Kabaca konusmak gerekirse |E|; bir boyutta E
nin uzunlugu, iki boyutta E nin alani ve {i¢ boyutta (veya
daha yiiksek) E' nin hacmidir.

B(x,r)={y € R™: |x — y| < r} merkezi X, yarigap uzunlugu
r olan acik yuvari ve (B(x,7))¢ onun tiimleyenini gdstersin.
n
v, = |B(0,1)| = % olmak tizere, B(x,r) yuvarmin
(™
2
Lebesgue olgiisti |B(x, )| = v,r™ bigimindedir.

C, acikca ifade edilmeksizin her bir ifadedeki degerini
degistirebilen pozitif bir sabiti ifade eder. Bu ¢alisma
boyunca C farkli sabitleri gosterecektir.

F S G gosterimini F < CG, C > 0 esitsizliginin yerine
kullanacagiz. Eger F S G ve G S F ise F = G yazilir ve F,
G ye esdegerdir denir.

p' ve s’ ustleri her zaman herhangip > 1 ve s > 1 istlerinin
1

o C 1 1.1
eslenik indekslerini gosterir, yani o= 1- 5 ve ;= 1- .

dir.
Herhangi bir E kiimesi i¢in, E oOl¢iilebilir ve w bir agirlik
fonksiyonu ise, bu durumda w(E): =Il w I, (g dir.

Calisma boyunca () (=kaba g¢ekirdek) nin asagidaki
kosullar1 sagladigini kabul edecegiz:

() Q1z) =0(),v1>0
(ii) fsn_l Q(z)do(y') =0,z = |§_|
(iii)) Qe L,(S™1);s > 1

olsun, burada S™!, do normallestirilmis Lebesgue olgiisii
ile donatilmis R"®™ (n=>2) nin birim kiiresini
gostermektedir. Ustelik, z € B(x, 1) i¢in

12l gy = (foree 1) () )
dir.

Q yukaridaki (i) ve (iii) kosullarini saglasm. Bu durumda
her 0 < a < n igin, verilen bir f fonksiyonunun I, kaba
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¢ekirdekli kesirli integral operatorii ve buna karsilik gelen
Mg . kaba gekirdekli kesirli maksimal operatorii

Inof 00) = [ 25D £(y)dy,

T x—y|n-a

ve

Mo,of (x) = suplBGe, I [l 100G = IIf )ldy

r>
ile tanimlanirlar, burada bu tanimlar f smirh destege sahip
oldugu zaman anlamli olur. Ayrica Q(x) = 1 oldugu zaman
Ig,ar 1o kesirli integral operatorii (=Riesz potansiyeli) ve
Mg o, M, kesirli maksimal operatérii olur.

12- Q yukaridaki (i) ve (iii) kosullarini saglasm. Her 0 < a < n
icin b, R™ iizerinde lokal integrallenebilir bir fonksiyon
olmak iizere, verilen bir I , Ve Mg , ile b tarafindan tiretilen
kaba ¢ekirdekli komiitator operatorler sirasiyla asagidaki
gibi tanimlanirlar:

[b, I, £ () = b() g of () = In,4(bf)
= fan e (bG) = b)) f ey
ve
[b, Mo |f (%) = b(x)Mg o f (x) — Mg o (bf) (x)
= iligr%_aflx_qu QG —Ib(x) = bWIIf () dy.

13— (BMO Uzayr) (=Smirh Ortalama Salimimh
Fonksiyonlar Uzayl): b € L'°°(R"™) fonksiyonu ve bir
B(x,r) yuvari igin

bpxry = |B(xr)| fB(xr) b(y)dy
ifadesine b fonksiyonunun B(x,r) iizerindeki ortalamasi
denir. Bu durumda |b —bpy| fonksiyonuna b
fonksiyonunun salinimi ve

1
me(x,r) |b()’) - bB(x,r)|dy
ifadesine B(x,r) iizerinde b fonksiyonunun ortalama
salmimi denir.
b € L'°(R™) igin
1
Ibll. = sup s foes (DO = bocen |dy

XER™,r>
olsun. Eger |[b||, < oo ise b fonksiyonu ortalama salinima
sahiptir denir ve
BMO(R™) = {b € L'°°(R™):||b||, < o}
ile gosterilir.
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Verilen bir w agirhigi ve bir E dlgiilebilir kiimesi igin
w(E) = fE w(x)dx

notasyonunu E kiimesinin w-6l¢iisiinii gostermek i¢in kullanacagiz. Agirliklar
lokal integrallenebilir fonksiyonlar olduklarindan bir yuvar tarafindan igerilen
biitiin E kiimeleri i¢in w(E) < o olur. Ustelik bu fonksiyon Lebesgue
Olclisiine gore mutlak siirekli olan du = w(x)dx Olgiisiinii dogurur. Bu
sebeple, yazarlar siklikla Olgiiyii agirlikla tamimlarlar ve L,(w) yi L,(u)
anlamina gelecek sekilde yazarlar.

Sonug olarak, w bir agirlik, yani pozitif lokal integrallenebilir bir fonksiyon
ise bu durumda L, (w) agirlikli Lebesgue uzayr 1 < p < oo igin

Ly(w) = Ly®w) = {f:1 £ = (fn FOOPwdx)r < o},
Ve p = o igin

Loow = LR W) = {f: 1l f ll1,,, = e5S5uPepn|f (x)|w(x) < oo}
olarak tanimlanir. w = 1 ise basitee Il f I, , yerine || f |l 1, Yazariz.

Agirlikli esitsizlikler Fourier analizinde 6nemli bir yere sahip olup ¢ok cesitli
uygulamalara sahiptir. Ozellikle, agirlik teorisi Lipschitz bolgeleri {izerinde
Laplace denklemi i¢in sinir deger problemleri ¢alismalarinda énemli bir rol
oynamaktadir. Agirlikli esitsizliklerin diger uygulamalar1 ekstrapolasyon
teorisi, vektor degerli esitsizlikler ve lineer olmayan kismi diferensiyel
denklemlerin bazi smiflar1 i¢in hesaplamalari igerir. Bu alandaki ilk ¢aligma
1970 lerde Muckenhoupt (1972) tarafindan yapildi. O, iyi bilinen A, sartini
tamttt ve bunu L,(w) agrlkl Lebesgue uzaymda M Hardy-Littlewood
maksimal operatoriiniin siirliligini karakterize etmek i¢in kullandi. Bundan
boyle A, yi Muckenhoupt siniflari olarak adlandiracagiz. Yani, tim B
yuvarlari i¢in

(|B|f (y)dy) (lBlf w(y)‘ﬁdy)p_l <cC

ise, bu durumda baz1 1 < p < oo igin w(x) € A,(R™) dir denir. Daha fazla
ayrint1 i¢in bakiniz: (Giirbiiz, 2017c).

Simdi (Muckenhoupt ve Wheeden, 1971)’deki A(p,q) Muckenhoupt-
Wheeden sinifini ele alalim. 1 < p < g < o olmak tizere tiim B yuvarlari i¢in

Wlawa:= (lalf w(x)7dx )" (1|f3 w()P'dx)" < C (1
ise, bu durumda w(x) € A(p, q) dir denir. (1)’den

(f, weotdx)i(f, we ™ dx)?” s BITT @
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oldugu goriiliir. Daha fazla ayrint1 i¢in bakmiz: (Giirbiiz, 2017c).

Simdi kismi diferensiyel denklemde onemli roller oynayan bazi uzaylari
tamtacagiz. L,(w) agrlikli Lebesgue uzayr diginda, L,(w) nin dogal bir
genellestirmesi olan Ly, . (w) agirlikli Morrey uzay1 baska bir dnemli fonksiyon
vzayidir. 1 <p <o, 0<rx<1l ve w agrwrhk fonksiyonu olmak
tizere, Ly, (W) = Ly, (R™, w) agirlikli Morrey uzay1

1
P

1
_ 14
I f ley,eon=Sup (—" T I f "L,,(s(x,r),w)) <

xER™,r>0 L (B(x.))

ile biitliin f € Llp“(w) fonksiyonlarinin tiim siniflarinin bir koleksiyonudur.
Eger k=0 ise, bu durumda L,o(w) = L,(w) olur. Eger k =1 ise, bu
durumda w ye gore Lebesgue diferensiyelleme teoreminden Ly, ; (W) = Lo, (W)
elde edilir.

Sonra, Ly, . (w) nin dogal bir genellestirmesi olan M, ,(w) genellestirilmis
agirlikli Morrey uzayi baska bir 6nemli fonksiyon uzayidir. @(x,r), R™ X
(0, 00) tizerinde bir pozitif 6l¢iilebilir fonksiyon ve w, R™ iizerinde negatif
olmayan 6lgiilebilir bir fonksiyon olmak tizere, M, ,(w) = M, ,(R™,w), 1 <
p < oo, genellestirilmis agirlikli Morrey uzayi

1
_ -1 P
Il f “Mp.cp(W)_ Xeihlp:mgo(x. T llw ”Ll(B[x,r))” f ||Lp(8(x,r),w)< o

olmak tizere biitiin f € Lg’,ﬁ, (R™) fonksiyonlarinin tiim siniflarinin  bir
koleksiyonudur.
k-1 _1
— p — p
o(x,r) =lw IILl(B(x,r)), 0<k<1ve pkr)=lw IILl(B(x’r))
durumda M, , (w) uzayi sirasiyla Ly, . (w) and L, (w) uzaylarina doniisir.

alirsak, bu

2. Amag

Bu ¢alismanin temel amaci, harmonik analizde pek ¢ok operatér igin saglanan
biiyiikliik kosulu altinda genellestirilmis agirlikli Morrey uzaylarmda kesirli
integral operatorleri ve BMO fonksiyonlar: tarafindan iiretilen Tq), kaba
cekirdekli potansiyel tipli altlineer komiitatér operatorlerin smnirhiliginin
saglanmasi i¢in (¢4, @,) fonksiyon ¢ifti iizerinde yeterlilik sartlarmi elde
etmek olup, bu baglamda elde edilecek bazi sonuglarin literatiire
kazandirilmasidir. Biitiin durumlarda T j, , nin sinirhilik kosullarinda ¢4 ve ¢,
nin monotonlugu lizerinde herhangi bir kabul yapilmamis sadece (¢4, ¢,) nin
Zygmund-tipi bir integral esitsizligini sagladigi kabul edilmistir.

3. Ana Sonug ve Ispati
Bu boliimde ana sonucumuzu ve ispatini verecegiz. Sonra, elde ettigimiz ana
sonucun hangi 6zel durumlarda bilinen sonuglar1 verdigini gérecegiz.

7
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Teoreml0<a<n,1<s <p <§,$=%—%,x0 € R", b € BMO(R") ve
Q yukaridaki (i) ve (iii) kosullarini saglasin. T, j, 4,

ITanaf @ < G fon 22 bG0) = bOIIF )]y G
ve
b |Tava (f X (B(xo,zvf))c) (x)|

1

ST (F e [(00) = bagey ) ) e >0, @)

kosullarin1 saglayan bir altlineer operator olsun, burada c,, f ve x den
bagimsizdir.

Bu durumda, p > 1, s’ < p, w(x)>' € 4 (?%

ve tiim f € LS (R™) ise, asagidaki noktasal tahmin

), herhangi bir B(x,,r) yuvari

”T.ﬂ.,b.o:f ” Lg(B(xo,r)w9)

oo t _ dt
S DI AW g Jor (14 2) 1 Ny oo 00m W1 a0 ()

gegcerlidir.
Ayrica, (@1, ¢2) ¢ifti

£\ essinfr<r<ooP1(DIW L, B dt
J_OO (1 + ln_—) T<00 p(B(x.1))
T r IWllLg (5 ex0) ¢

S ¢a(x,1), (6)

kosulunu saglasin. Bu durumda Tq, , operatoriip > 1, s’ <p ve w(x)s €
A (5,%) ve b € BMO(R™) i¢in M, ,, (WP) den M ,, (w9) ye smirhidir. Yani

p > 1ig¢in
<
ITasaf I, oy S D117ty o0 (1)

saglanir.

Ispat. (5) esitsizligi, (7)’ nin ispat1 i¢in anahtar rol oynadigindan, ilk olarak
(5)’ i ispatlayacagiz. Keyfi bir x, € R" i¢in B (x,, 1), x, merkezli r yarigapli
yuvar olsun. f fonksiyonunu

f=h+f AQ)=FfDxsun @)
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L) = f(xo)X(B(x c(xp), >0

0.21))

bigiminde ifade edelim. Bu durumda T, j, , nin lineer olma 6zelliginden,

|| (Tﬂ,b.af) ||Lq(E(x[|.r).Wq) = ||TI?JI?.CC (fl) ”Lq(B(xD,r),wq) + ”Tﬂ,b,ct (fZ ) ”Lq(B(x[..r).w‘F)

elde ederiz.

fi € L,(R™,wP) oldugundan Ty}, (f1) € Ly(R",w?) olur ve Tq;,, nin
L,(R™,wP) den L,(R",w?) ye smirliigindan (bakmiz: (Lu vd., 2006) deki
Teorem 3.6.1)

||Tﬂ,b,ﬂf(fl) ”LQ(B(xo,r).wq) < ||Tﬂ,b,fx (fl) ”Lq{_]R”,wq)
S bl filly @ wey = CUBILF N2y @ .20 09)

dir. Sonra, (Giirbiiz, 2019)’ deki (13) esitsizliginin elde edilme siirecinden
”T_ﬁ,b,afl ||Lq(B(xg,1‘),Wq)

oo t _ dt
S ||b||*||W||Lq(3(x0,r)) fzr (1 + hl;) ”f”Lp(_B(_xq,r),wl’)”W”qu(e(xo.t)) T

olur.
Simdi ”T.Q,b,a( fz)”Lq @ (xo,r),wq)’ nin tahminine dénelim. Verilen herhangi bir

x € B(xg,7) i¢in
|Tﬂ.b,m(f2)(x)|

S [500) = bateon|[Tae )] + [Taa (b = bagon)f2) 0]
=F, +F,

elde edilir.

F;’in tahmini i¢in (Glirbiiz, 2019)’ deki
oo -1 dt
Eg‘(lpgrr)|7"n,a(fz(x))| s sz ||f||Lp(B(x0,t),wP)||W||Lq(3(x0,t))?

x
esitsizliginden

oY) _ dt
Fl s |b(}’) - bB(xo,r)l er ”f”Lp(B(xo,t),wp)”W”qu(g(xo_t)) T

olur. Ayrica, w(x)sl €A (3,,1,) ve (Giirbiiz, 2017¢)’ deki Lemma 2.1 den

s S

w(x)? € A, (R™) dir. Boylece (Giirbiiz, 2017¢)’ deki Lemma 2.5 den

9
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"F1 ||Lq(B(x[,,r),wq)

o] — dt
S MBI MWy oo S N1y o oy W gy o ®)

elde ederiz.

Diger taraftan, F, i¢in (4) den

sup
xE€B(xg,1)

Tone (P ey ary?) @

ES

S S @) (Fy vy 1(00) = by F O )

dir. Diger taraftan, s’ < p oldugu i¢in Holder esitsizliginden

1
Sf

(Jampzreiry [(5@) = boeyn)F @I dy)’

= ”f”LP(B[xo,zﬁir}er)”(b(') - bB[xu,r))W(')-l||L£(B(xm2j+1r))

p=s

elde edilir.

Sonug olarak,
o pi+2 2J+1 . _ﬂr
Fy S T2 [, (14 m=2) @05

X ”f”Lp(B[xo,t),wP)"(b(') - bB(x["r))w(l)_l||Lipp_[8(x0,t))

p—st
S Lor Wy owm |00 = boeemWO T, - ) Toems
p—st

elde ederiz.

Diger taraftan w(x)® € A (g,g) ve (Giirbiiz, 2017¢)’ deki Lemma 2.1’in ii.

_S'P_
maddesinden w(x) »-s' € A, s (R™) dir. Bu durumda (Giirbiiz, 2017¢)’
(p-snq
deki Lemma 2.5 ve (3.4) den

10
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160 = bateu WO, e
p—S’

p-s’

sy _s'p ps’
= (fs(xo,r)|b(y) - bB(Ioﬂ‘)lp_s w pms (y)dy)

p-s’

sy P
< lIbll. (1 + tn%) (w 7~ (B(xo, t)))

=Bl (1 + 0 2) W™,y (5trory)

=
ty —
S 1Bl (1 4+ 10 2) 7 “Uwllz ka0
elde edilir. Buradan,

o0 t - dt
E, < |bll. f,, (1 + Eﬂ;) ”f”LP(B(x[,,t),wp)”W”L;(B[XD,t))T
olur.

Boylece,

||F2 ”Lq (B(xgr)wT)

dt
t

[ea] t -
S B AWl aeery for (14 105) 1 iy o o) IWN 2o ey 0 ©)

elde ederiz.

Son olarak (8) ve (9)’ u birlestirerek (5)’ in ispatin1 tamamlariz.
Simdi, Teorem 1’in ikinci kismi olan (7) esitsizligini elde edelim.
f € M, ,, (WP) oldugu igin, (Giirbiiz, 2017c)’ deki Teorem 1.9° un

ispatindan

Il (5xo P Il »
plBlxg.t)w ) Lp(foD.t].w )
< eSSSUPp<t<r<om

B—‘?Si?lfu<t<z<oo¢1(xu,f)llwllLp (B(x0.T)) wi(me)IIWllLPfsfxo.r))

< 7 ”Lp{B[xD.r).wP)

< 1f sty g, P (10)

u
r)O,xolaflR“ P1(xoDIWlLpBxo1)

elde ederiz.

s' < p olmak tizere, (¢4, @;) (6)’ y1sagladigi i¢in ve (10) dan

11
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dt

oo [ -
Ly (14 I E) 1y o0 00m IWIE o ey ) T

ra] P essinft @1 (x0.7) Wl
< J.:; (1 l £) Lp(B(xo.r).w ) <r<ooP1lXp Lp(B(xo,1)) dt

r/ essinfecr<eo®1(Xo. D)WL, (B(xo.) IWllzy(Bexo.t) t

essinfrercco®1(XoDIWlLy B(xg 1) dt

< fllgy 0wy S (14 05)

”w“Lq(B(xg.l‘]] t
S Wf g oy 2 GlorT) (an

olur. Bu durumda (5) ve (11) den,

"Tﬂjb‘af”Mq.gOz(Wq} = xoesu;ﬁa)ﬂ(pZ(xﬂ:r)_l”W"[-‘:(B(xojr)) ||Tﬂ,bJﬂ'.f||Lq(B(er)‘wq)

_q o t _ dt
< |Ibll.  sup 0@2(350: rt f,, (1 + Iﬂ;) ||f||Lp(B(xD,r),wP)||W||1.q1(8(x0,t)}T

XgER™r>

< 1BILIf iy, o7

elde edilir, bu da (7)’ nin ispatini tamamlar.
Sonug olarak, Teorem 1' in ispat1 tamamlanmis olur

Uyan 1 w = 1 durumunda Teorem 1 (Giirbiiz, 2017b)’ de ispatlanmustur.
K—1
_ — KR p
@, 7) = @(x,7) =Ellw IILT(B(X,T)), 0<k< Eolsun. Bu durumda, Theorem
1 den asagidaki yeni sonucu elde ederiz.

' n1_1_¢a ! b g
Sonug 2 0<a<n, 1<s'<p<- e w(x)* EA(S”S’)’ be
BMO(R™) olsun ve Q yukaridaki (i) ve (iii) kosullarin1 ve (¢4, @) ¢ifti (6)
kosulunu saglasm. Tpp,, (3) ve (4) kosullarmm saglayan bir altlineer

komiitator operator olsun. 0 < xk < s ise, bu durumda p > 1 i¢in
WTanafll, e = WBILIFL, cm
“p

saglanir.

4. Baz1 Uygulamalar
Bu bolimde Teorem 17 i [b,Iq.| Ve [b, Mq,| gibi birkag kaba cekirdekli
potansiyel tipli komiitatdr operatdrlere uygulayacagiz.

41.[b,Io, ]Operatorii

(Lu vd., 2006)’ da verilen Teorem 3.6.1” itakiben 0 < @ <n,1 <s' <p < g
, i: % —Zve b € BMO(R™) olsun. 0 € Ly(S"™™1), 1 <s < o0 ve w(x)* €

A (g,i) ise, bu durumda

S’

12
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106 Ll gty S 1yt
dir.

Teorem 2 Teorem 1° in kosullar1 altinda, [b,Iq .| operatérii p > 1 igin
M, ,, (WP) den M, ,, (W) ye smirhidir.

Ispat. Teorem 2’ nin ispatinda sadece [b, Iﬂya]’ nin (4) kosulunu saglayip
saglamadig1 kontrol edecegiz. Gergekten, x € B = B(x,,7), ¥y € (2B)¢ =

(B(x,, 2r))C ve A; = B(xg,27%1r) \ B(xy, 2/1) olsun. Holder esitsizliginden

|11(X'J-')(b(Y)'bB(xD.r])f(}')|dy

=y ™%

i‘égl[brfﬂ,a](fx(w)c)(x)| s igg f(w)c

1

% b(¥)=bg(xyr ) f( )Sr s
<supXii, (fa- 12 (x —y)lsdy) (-[a [(pG)=bB(xor ) F O dy
XEB i

i ey

elde ederiz.

Dogrudan bir hesaplama yaparak, x € B(xo,7) Ve y € A; oldugunda 2/ r <
ly — x| < 27%1r oldugunu gorebiliriz. Bu nedenle,

z 1
(1, 126 = 01Fdy)* 5 0l sn3)| B, 271 1)[F (12)

dir.

Ayrica, x € B = B(x,7), ¥ € (2B)¢ = (B(xo,2r))" ise, bu durumda
ly — x| = |y — x,| dir. Boylece,

1

|(b(y}—bafxo.r))f@}|s g
jzjf |x—y|(m—@)s’ dy

1

< ———= (o pivar) 100D = Baeon)F O dy)” (13)

|B(xo.2/%27))|

Bu durumda (12) ve (13)’ U birlestirerek, (4) kosulunu elde ederiz. Ayrica
ispatin geri kalant Teorem 1” in ispatindaki gibi ayni sekilde devam ettiginden,
Teorem 2’ in ispat1 tamamlanir.

4.2.[b,Mg, ] Operatori

(Lu vd., 2006)’ da verilen Teorem 3.6.1° itakiben 0 < a <n,1 <s' <p < g
1 1 a

,==——7veb€BMO(R") olsun. Q € L(S""), 1 <s < ve w(x)s €

A (ﬁ,g) ise, bu durumda

N

13
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115 Mol £1l, g pyay = 1F e ampy
dir.

Teorem 3 Teorem 1’ in kosullar1 altinda, [b, MQ‘a] operatorii p > 1 igin

M, ,, (WP) den M, ,, (W) ye smirhidir.

Ispat. Teorem 3’ iin ispatinda sadece [b, Mn_a]’ nin (4) kosulunu saglayip
saglamadig1 kontrol edecegiz. Gergekten, x € B = B(x,,7), ¥y € (2B)¢ =

(B(x0,2))" Ve A; = B(xg, 27¥11) \ B(x0, 201 (j = 1). A; N {y: |x —y| <
t} #+ @ ise, bu durumda

t>lx—yl= |y — x| = |x —x0| =2/ r —r > C2/+1r
olur. Boylece,
temn < C(2j+1r)a—n

elde ederiz. Diger taraftan, herhangi bir t > 0 i¢in,
(A JV(ZB)Cﬁ{y:lx-th} |ﬂ(x - _}’)| |(b (}’) - bB[xD,r))f(y)|dy
ST i< 2@ = DI (BO) = bagey r))f ) |dy

S L@ [ 100 = I (6G) = begon) )f O)|dy

olur. Buradan, Holder esitsizliginin uygulanmasiyla yukaridaki ifade

1

SR, @ e (f, 106 - nFdy)*

(S

5

<1 W COR bucear O )

ile sinirlanir. Sonra, (12)’ yi uygulayarak

t*n f(zg)cn{y:u_ﬂqt} |ﬂ(x - y)l|(b(y) - bB(xD,r))f(y)|dy

=

5

< TR @ (f I(b0y) - bg(xo,r))mr'dy)

B(xg.zf‘“r)

elde ederiz. Bu da, x, € R™ ve r > 0 i¢in

14



Academic Studies on Natural and Health Sciences - Chapter 1

[b- Mﬂ,a] (fl’(zg)ﬂ) (x)

(N

5

< E?;l(zﬂlr)“'?—r ( jB( ) |(b(y) - bg(xmr))f@)ﬁdy)

oldugu anlamina gelir. Teorem 3’ {in ispatinin geri kalan1; (Glirbiiz, 2017b)’
deki Uyar1 3’ {in, yani, x € R" igin [[b, MQ_a]f(x) < C,{_é[b,ﬂm_u](lfl)(x) ],

Cne = |B(0,1) |¥ ifadesinin ve Teorem 2’ nin dogrudan bir sonucudur.
Gergekten, Teorem 1’ in ispatindaki siire¢ten Teorem 2’ nin sonuglarinin
[b, I 0},] igin de saglandigini gormek kolaydir. Bunu [b, Mq . ]f(x) <
Cra [b, I] fll,a] (IfD(x) ile birlestirerek, Teorem 3’ ii direkt olarak elde
edebiliriz, bu da ispat1 tamamlar.

5. Tartiyma ve Sonug¢

Bu ¢alismada (3) ve (4) kosullarni saglayan Ty, , , kaba cekirdekli
potansiyel tipli altlineer komiitator operatoriiniin p > 1, s’ < p, é = % -
%,W(x)sl €A (5,%) ve b € BMO(R™) i¢in M, ,, (WP) den M, ,,, (w?) ye
smirhiligmm saglanmasi igin (¢4, ¢,) fonksiyon gifti tizerinde yeterlilik
sartlar1 elde edilmistir. Biitiin durumlarda Ty, 5, ,” nin smirlilik kosullarinda
¢,1Ve @, nin monotonlugu iizerinde herhangi bir kabul yapilmamis sadece
(¢4, 2) nin Zygmund-tipi bir integral esitsizligini sagladig1 kabul edilmistir.
Son olarak da buldugumuz bu ana sonucu (bakmiz: Teorem 1), [b, IQ_a] ve
[b, Mﬂ‘a] gibi Ig o Ve Mg , ile b tarafindan iiretilen kaba cekirdekli potansiyel

tipli komiitatdr operatorlerine uyguladik.
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1. Introduction

The concept of management is a phenomenon that appears along with the
existence of human and a developing field. Management has become a tool
used by people to achieve their objectives in any period until today (Sargut and
Ozen, 2007). Definitions of management concept reveal that the fundamental
element is human and the goal of affecting and directing this human element
is pursued. Thus, more than one person should be involved in order to mention
management concept. In other words, management is defined as the actions of
achieving goals by means of other people and performing a work with the
planned duration (Eren, 2001). Managerial actions are vital for the survival and
development of organizations. Within all these organizational activities, there
is a need not only manage people but all the resources ready to use in
accordance with the goals, as well (Sener, 2002).

Enterprises are organizations that provide service and seek profit in line
with their goals basically. This condition is different in hospitals due to the
customer profile for whom they offer service. Due to this feature, the first goal
of health services is social responsibility in Turkey. Hospital enterprises are
defined as “The organizations with beds giving health services that can be
grouped as short stay, diagnosis, identification, treatment and rehabilitation
and treating the patients for long or short terms.” (Se¢im, 1991). Health
enterprises provide service in a sensitive frame like human health. Many
institutions and enterprises work in organizing health sector in Turkey. The
organizations giving health service in different fields can be listed as Ministry
of Health, Medical Faculty Hospitals, which are the main institutions offering
health service. In addition, foundations, profit-seeking private sector
organizations also provide service (Yavuz, 2011). Health enterprises, due to
the importance they cover in sector, are among the big business. Success of the
organizations is based mostly on performance of employees along with the
financial, technological and medical qualities in these enterprises. Therefore,
health management are the services that require many activities such as both
health management, human resources and financial management to be
conducted together and in harmony (Cimen, 2010).
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2. Human Resources Management Functions

Human resources management appears as a management function that has
a role in all the processes in relation to business life, and comprises function
and activities from planning personnel in an appropriate number and quality,
getting a job, orientation, education, career management, health and security
management, performance and wage management, and regulation of labor
relations (Erel and Yalgin, 2014). In health enterprises human resources
management is important in terms of introducing appropriate number and
quality of people to organization, planning their education, protecting their
personal rights, performing their performance evaluation and career planning.

Human resources management comprises many applications from
preparing appropriate candidate notices after determining personnel needs and
after choosing appropriate individuals adapting them to corporate culture, to
employee motivation, performance evaluation, providing the relationships and
communication between individuals and groups, forming a healthy
organizational climate, developing the sense of “us”, solution of conflicts,
education of employees and reorganization of development (Findik¢i, 2009).
Human resources management is a management function that covers all the
actions from recruitment and discharge of the person required for operation of
the works, the ways and methods effective in solution of personnel problems.
The primary aim is to employ manpower in the most efficient and effective
way (Sabuncuoglu, 2013).

e  Manpower Planning
Recruitment
Education and Development
Performance Evaluation
Career Management
Wage Management
Occupational Health and Safety

2.1. Education and Development in Human Resources Management

Since human resources is accepted as the most valuable capital in an
institution, it is necessary to make use of this capital in the most effective way.
While choosing an employee, regardless of which selection and placement
technique is used, it is very difficult to provide hundred percent compliance of
an individual’s knowledge and talents to the job. This difficulty stems from the
difficulty in identifying people in a right way and determining their
characteristics rather than the inadequacy of selection methods. Thus, the best
way to overcome the deficiencies brought by this error is education. The
money spent for education is considered investment. In the work Wealth of
Nations, A. Smith mentions the expense made for raising an individual, and
power of productivity of education which allows the individual to earn more
income. Education investments, in making other investments of money, help
to save and efficiently use production factors (Ataay et al., 2015).

Training the personnel who take part in any stage of the institution
according to organization’s employee policy with various education programs,
preparing them appropriately to specifications of the job they are doing or will
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do in future increases the productivity (Ataay et al., 2015).Thanks to training,
occupational accidents decrease, job safety increases, material and raw
material waste is prevented and control and supervision burden declines in
institution.

Training management process starts with determination of human
resources need, and continues with the processes of making an effort for
meeting the need, taking candidate applications, making the tests related to the
necessary interviews and after selecting the individuals, training and
developing these employees. In order to conduct an effective and efficient
education application and educational activities in a planned manner, firstly it
is necessary to plan these activities. Educational planning, in achieving the
goals of an institution, allows using the resources such as human, money and
tool in the most effective way, to develop the system and provide an effective
coordination among other elements (Erel and Yalgin, 2014).

2.1.1. Traditional Education Methods

2.1.1.1. Job Preparing - Compliance Training (Orientation)

Job orientation training comprises the courses given to employees changing
department or a new hire before starting date of employment of during the days
of employment and aiming to adapt them to the rules of institution,
organization, job environment, colleagues, and company executives (Giiriiz
and Yaylaci, 2009). With job orientation programs, it is aimed to evoke
positive impression and sense of belonging to the organization in the new
employee, eliminate their nervousness and excitement, and to win the
employee from day one (Alict and Cakir, 2009).

2.1.1.2. Delegation of Authority

In institution adopting centralized management, employees have to apply
the decisions made by upper management. Since it is not possible for the
individuals to make progress with their ideas and actively participate in
decision making processes, it becomes very difficult for the employees to have
creative ideas and develop independent personality structures (Sahin and
Giiglii, 2010). Delegation of authority, unlike centralized management, is the
delegation of the authority by a manager who is authorized to make decision
to his/her subordinates, another person with his/her free will and under certain
conditions (Rodoplu, 2002).

2.1.1.3. Coaching

Coaching system referred to as the art of human raising helps employees in
terms of career planning, performance development, overcoming difficult
duties, self-knowledge, developing management skills and motivation (Giiriiz
and Yaylaci, 2009). Coach allows an individual to discover his/her strengths,
features to develop and talents. Coaches helps people go from the places “they
are in” to the places “they want to be in” (Palankok, 2004).
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2.1.1.4. Education through Internship

Internship applications, for which due diligence is not exercised by several
institutions, which is not considered important and regarded as formality,
essentially produce very useful results in terms of institution when planned
effectively (Giiriiz and Yaylaci, 2009). Internship offers employee candidates
benefits such as telling them the working environments and conditions
regarding their future jobs, teaching them the works, adapting them to the
structural changes in a short time, bearing occupational responsibility and
developing their talents. Education through internship is for the candidates
having a suitable profile before recruitment, and based on carrying out the
duties of which the candidates are likely to carry out in future.

2.1.1.5. Switching Job

The primary aim of rotational training used in order to evaluate the works
performed by employees throughout the enterprise, work with different
individuals, direct their career developments to different points is to eliminate
the monotony that arises from performing the same duty continuously (Giiriiz
and Yaylaci, 2009). Especially in order to keep the employees whose talents
are realized by top executives in the institution and who do not want to be lost,
the method of switching jobs is an effective human resources application
(Palankok, 2004).

2.1.2. Technology Advanced Training Methods

2.1.2.1. Interactive Video

Interactive video is a type of video in which the audience not only watches
the video but also interacts therewith. Video and computer-based training
advantages are combined in this way. It provides one-to-one training by means
of the keyboard connected to the monitor, computer mouse or touch screen.
Progress in the video continues in line with the data entered. Interactive video
is used to develop technical procedures and personal skills (Noe, 2009).

2.1.2.2. Teleconferencing Systems

Teleconferencing means to simultaneously receive and deliver an audio,
video or image between two or more people or groups in two or more places.
The participants can communicate with the instructor via phone or computer
in the training facilities where they can communicate with instructors in
different places. Conferencing is done via internet or satellite (Noe, 2009).

2.1.2.3. Simulations

Simulation, in the plainest term, is a controlled simulated animation used
in order to solve a problem. It is a way of acting and it allows creating the
information learned previously on the same platform as if in real life (Bayram,
1999). Unlike the technique of acting, which is one of the classical training
methods, it employs the software prepared in computer and simulating the
working environment in visual, audial, information, etc. form. This enables the
individual to work alone or in any place having computer without going to a
centralized place of education (Noe, 2009).
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2.1.2.4. Visual Reality

Visual reality is defined as a computer technology that gives the
participants an opportunity of 3D learning (Noe, 2009). Visual reality uses
computer graphics and images in order to produce real life version (Bayram,
1999). This system regenerates our relationship with the physical world in a
new space. In order to create this realistic artificial environment, sound
interface, gloves giving sense of touch, pedal shafts and motion platforms are
used (Noe, 2009).

2.1.2.5. Web-based Training (Online Training)

Web-based training can be defined as a training model in which training is

conducted independently of time and place, computer is used as a tool of
presentation and communication; and which is conducted in two different
ways, simultaneously or not, according to whether the instructor and the
participant are in interaction at the same time.
Trainees can communicate with instructor when they desire through the web,
learn the information they want with their speed and understanding capacity
when they desire; actively take part in learning and determine their education
strategy by themselves. In this method, the instructor, rather than a teacher, is
a guide directing the participants and helping them with his/her knowledge and
experiences. The instructor measures knowledge and skills of the participant
with sample questions, chat and e-mail services. Just as there can be search,
ftp, e-mail, lists, news groups, chat, discussion groups on web page, and these
can be supported with auxiliary materials such as book, CD-ROM, video, tape.
In web-based training, the interaction between the instructor and the trainee
can be provided with virtual discussion groups and chats. Those who wish can
ask the questions they want any time in discussion groups, the answer of the
questions can be given by the instructor or other participants or in chat rooms
at predetermined hours on the computer. Thus, the participant apart from the
training notes, has the opportunity to search and learn from different sources
on the internet. Thanks to the fact that the trainees communicate with the
instructor other than the working hours by means of chat and discussion
groups, their written communication skills also develop. Absence of time
limitation provides more flexibility to trainees.

One of the important points is to plan the educational content in way to be
delivered to trainees rapidly. This occasionally can be a program to be used,
video images, or information with a normal font or graphic content. Besides,
each user should have a user name and password in the system and everyone
can surf or conduct their processes on the pages at the level of rights given to
them by the system administrator. With this profile feature in the system, users
and groups should be identified and processes should be done. Any training
presented online should continuously be observed and educational status of the
participants should be followed in a detailed manner. As a result of examining
the statistical reports obtained from the system, efficiency of the training
presented should be measured and the changes deemed necessary should be
easily done by the training unit of the institution.
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3. Online Training Application Sample in Health Sector: Acibadem
Akademi
Acibadem Akademi combines social media trends with learning approaches
and presents “Social Learning” environment to all its employees. Unlike
known learning approaches, in Acibadem Akademi that includes the
employees in the process and allows them to share their accumulation of
knowledge rather than being a distant training environment in which
information is transferred from the instructor to the participant in a one-way
manner, the participants can share documents, video or contents as well as
benefit from the features such as ‘like’, ‘comment’ or ‘communicate’, as well.
In order to conduct distant training more effectively with information,
communication technologies “Online Training Application Sample in Health
Sector: Acibadem Akademi” established by a private health group in health
sector, applied by looking after time and cost saving is examined as a distant
training model and its applicability in health sector is evaluated. Said private
health group uses distant training program for all its employees.

Advantages of distant training method used on the portal formed and
applied by the institution for its employees can be listed as follows:

e  Providing training by reaching the masses simultaneously,

e  Offering the opportunity to provide training to all participants from
different geographies and places by specialist instructors,

e Offering participants with different understanding capacity the
opportunity to learn by revising as much as they want,

e Allowing them to revise as much as they want at any time regardless
of time,

e Having a structure that allows for social and occupational
information exchange among trainees (i.e. creating information
sharing groups),

e By combining technology and training, providing continuous and
nonstop training,

Creating an opportunity to realize personal and social learning,
Reaching more people with less time and lower cost,

e  Providing equality of opportunity for institution employees in

education.

3.1. Aim

The aim of the program in Acibadem Akademi, a distant training portal of
a private health group, is to perform e-learning training with time and cost
saving and deliver them to all the employees simultaneously®. One of the
leading integrated healthcare institutions of the world, said private health group
aims to contribute to the personal and occupational development of its
employees with Acibadem Akademi and maintains its training and
development actions thanks to this vision. In this distant training portal,

! The information about Acibadem Akademi was accessed from
"https://www.acibademakademi.com” on February 1, 2018.
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general directorate and the employees with different titles and experiences in
hospitals are provided with the ease of accessing the training courses from a
single point. The trainers having the certificate of “Training of Trainer” are
taken into consideration and prioritized by the academy during trainer selection
processes.

The academy is also in a solution partnership with the leading education
institutions and instructors of Turkey in various educational titles in which
theory and application are transferred together. In this portal, there are different
versions of technological training methods. The model requires a rich content
that focuses on all organizations in the institution within the framework of a
good technological infrastructure, software support and training needs
analysis. In this project, within the articles, documents, videos, surveys, online
training included in Acibadem Akademi, out of online training courses
especially the rules required to be followed in the scope of employee safety for
the institutions and the mandatory training required to be completed are
focused. Mandatory training covers doctors, nurses in healthcare institutions,
other healthcare employees working in services, patient service, support
service, technical service employees, patient communication officials, security
staff and managing directors.

Out of traditional methods, when class training is planned, in order for the
instructor to give the education in the related place, the factors such as
transportation cost, place cost, time cost since the education will cover all the
day should be taken into account. When these details are considered, time and
cost saving provided by e-learning training makes a contribution to the
institutions. Considering the contribution provided to the healthcare enterprise
in terms of time and cost saving in 2015 is evaluated, when the institution gave
mandatory training to its 43.556 employees by applying traditional educational
methods in classroom environment, with the participation of about 20
individuals to a classroom, education planning for 2178 classes was needed.
When the institution scheduled the education of 2178 classes with its 10
instructors within a year, for each instructor 217,8 education days were planned
and this could be done in 218 working days. The cost of one day class
education is 550, 00 TL, and when the education of 2178 classes was scheduled
with 10 instructors as 218 working days within a year, the institution afforded
the cost of 1.199.000,00 TL while thanks to e-learning portal of Acibadem
Akademi the institution got rid of 218 days and the cost of 1.199.000,00 TL
totally.

The most significant aspect of the model, compared to the traditional
educational methods, is time and cost saving. Institution trainers upload the
training to the distant training portal and forward the training to the employees
of all occupational groups by means of assignment. Trainees can sign in the
portal with user name and password when they desire and easily complete the
training assigned to them. Thus, instead of accessing every individual
separately and gathering the participants and the instructor in a common place,
thanks to this rapid and comfortable online training method, the desired and
expected result can be easily achieved by saving.
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Just as in every sector, audits are also done in health sector enterprises by
ministries yearly. In these audits, completion rates of the training especially in
the scope of worker's health and safety are prioritized. In order to complete the
training, a mechanism of strict follow-up and reporting is required. In the
portal, any type of reports asked daily, weekly, monthly, annually can be
obtained and followed. Portal administrator and all department managers in the
institution are responsible for the follow-up, and besides, when the follow-up
for completion of training is done strictly, the increase in completion rates is
quickly realized.

3.2. Method

In Acibadem Akademi distant training application model, training, surveys,
videos, documents, and articles for institution employees are included. In
addition to the mandatory training required to be planned institutionally for all
employees, position in the scope of performance evaluation results and training
for individual’s area of development are planned. Additionally, occupational
development training according to occupational groups is also included in the
portal of Acibadem Akademi.

3.3. Data Collection Process

Among the training courses each employee should complete for once
within a year are occupational health and safety, fire safety, patient rights,
baby-friendly hospital, emergencies and preparation process. These courses
cover doctors, nurses in healthcare institutions, other healthcare employees
working in services, patient service, support service, technical service
employees, patient communication officials, security staff and managing
directors.

3.4. Data

Mandatory training completion rates of the employees in a private health
group in 2015-2016-2017 are shown in Figure 1.
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Figure 1:AcibademAkademi Mandatory Training Participation Levels by
Years

According to the data obtained, in 2015 mandatory training was assigned
to 43.556 individuals online. 24.231 individuals completed their training while
19.325 did not. 2015 training completion rate was 56%. In 2016 mandatory
training was assigned to 35.266 individuals online. 21.230 individuals
completed their training while 14.036 did not. 2016 training completion rate
was 60%. In 2017 mandatory training was assigned to 41.424 individuals
online. 27.120 individuals completed their training while 14.304 did not. 2017
training completion rate was 65%. In the private health group where the model
is examined, 15 hospitals and employees of general directorate were included
in the scope in 2015-2016-2017 and their training completion rates vary among
the departments. In the departments where audits are conducted, training
completion rates are provided to reach 100% (Acitbadem Akademi)

3.5. Discussion and Interpretation

When the years 2015, 2016 and 2017 are reviewed, although the number
of employees and the number of individuals assigned training are different in
the institution, an increase is observed in the training completion rates by years.
This result reveals that the more the time goes on and the more the employees
experience distant training method, the more they adopt it. Completion of
distant training courses is of vital importance in order to promote human
resources for the institution and enable the employees to continue to work in
the institution in a motivated manner. This private health group using distant
training method, thanks to the completion of mandatory training courses,
firstly provides the employees’ health and safety and delivers their courses in
the fastest and the most comfortable way. This indicates that the institution
values its employees and significantly contributes to the personal and
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occupational development of its employees. Additionally, since the institution
enables the employees to complete their mandatory training courses, it makes
difference in the sector and also gets a full score in ministry audits.

3.6. Conclusion and Recommendations

It has become the basic endeavor in business world to benefit from the new
opportunities offered by the global world in terms of private sector and public
institutions and provide a competitive advantage. Rules on competition
changing every day on the one hand and the changes experienced in economic,
technological and social areas on the other hand force the enterprises to
develop new methods in order to keep up with these changes. Increasing the
quality of human resources accepted as the most important factor in providing
a competitive advantage has also gained prominence in this point. Within this
scope, increasing the educational level of human resource, enhancing the
performance and efficiency in business life are among the main issues of
almost every enterprise.

Difficulty and continuity of gathering place, time and training facilities
together seems to be an inevitable problem in order for the individuals to work
and complete their training without disrupting their works. Especially in health
sector, providing the employees from areas such as hospitals providing 24-
hour nonstop service, operating room, emergency, intensive care, inpatient
departments, outpatient clinics, etc. to participate in mandatory training
courses, adjusting a suitable training time become quite challenging.
Arranging appropriate places for training, finding qualified instructors,
forming the infrastructure to provide this and the difficulty having the
employees present in these areas simultaneously are among the main problems.
Especially training costs are considered in terms of time and place, distant
training systems provide more benefits to the enterprises compared to the
traditional training methods. In distant training systems, the employee to
receive the training and the instructor to give the training do not need to be
present physically in the same place. Since the training courses given are
continuously on broadcast by recording, the personnel receiving the training
can watch the courses from any place and at any time, which does not create
dependence in terms of time, either. With the developed technology and
internet available in any environment, web-based distant training systems offer
golden opportunities in terms of the training courses of employees.

In this study primarily “Online Training Application Sample in Health
Sector: Acibadem Akademi” distant training application model is investigated
and distant training necessity, advantages, and contributions it provides and
the training are examined within the framework of participation results.
Through Acibadem Akademi, mandatory training courses are assigned to
doctors, nurses in healthcare institutions, other healthcare employees working
in services, patient service, support service, technical service employees,
patient communication officials, security staff and managing directors.
Mandatory training courses comprise occupational health and safety, fire
safety, patient rights, baby-friendly hospital, emergencies and preparation
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process. 2015, 2016 and 2017 training completion rates were 56%, 60% and
65%, respectively.

When the years 2015, 2016 and 2017 are reviewed, although the number

of employees and the number of individuals assigned training are different in
the institution, an ever-increasing participation is observed in the training
completion rates by years. This result reveals that the employees have adapted
to distant training system and adopted it as they experienced it.
To conclude, the healthcare institutions forming and using distant training web
portals have made difference in training and developing human resources,
which attracts the attention as an important step. Providing the ease of
accessing all the employees rapidly and simultaneously from a single platform,
this model offers the employees a training program contributes to their
development. Since the enterprises applying this model in the function of
training and developing human resources in healthcare sector prioritize
employees’ health and safety, they make the employees feel valued and thus
significantly contribute to promotion as well. Besides, by conducting the
training courses that the healthcare institutions are obliged to give due to their
legal responsibilities, this model contributes to getting full score in ministry
audits, fulfilling the aims in the function of training and development of human
resources management and saving on time and cost in expenditure on
education. Thus, it would be useful to apply this model for public and private
healthcare enterprises.

In conclusion, the most important investment to be made in human resource
is to develop through training. The most advantageous way of development
and providing motivation through training, online training method especially
saves time, energy and cost to the individuals and institutions.
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Anesthesic Approach and Innovations in Oncological
Patients

Guldeniz Argun
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SUMMARY

Cancer is a major health problem worldwide. Approximately 40% of the
world's population is exposed to cancer in part of their lives. Although cancer
treatment methods such as chemotherapy, radiotherapy and surgery are
advancing rapidly in our age, they bring about many undesirable side effects
in the human body. For a good preoperative, intraoperative and postoperative
anesthesia process in patients with cancer history, the anesthetists should be
aware of the acute and long-term side effects of the treatment methods applied
to the patient. In addition, anesthetists play a major role in the management of
analgesia in cancer patients with severe pain. Anesthesiologist can be involved
in all stages of cancer treatment.

Onkolojik Hastalarda Anestezik Yaklasim Ve Yenilikler

Giildeniz Argun

SBU Dr AY Ankara Onkoloji Egitim Arastirma Hastanesi, Anesteziyoloji ve Reanimasyon
Boliimii, Ankara/ Tiirkiye

GIRIS

Kanser, diinya capmnda o6nemli bir saglik sorunudur. Diinya niifusunun
yaklasik %40’1 hayatlarmm bir bdlimiinde kanserle karsilagmaktadir.
Kemoterapi, radyoterapi ve cerrahi gibi kanser tedavi yontemleri, cagimizda
hizli bir sekilde ilerlemekle birlikte, insan viicudunda istenmeyen bir gok yan
etkileri de beraberinde getirmektedir.

Kanser hikdyesi olan hastalarda iyi bir preoperatif, intraoperatif ve
postoperatif anestezi siireci igin, hastaya uygulanan tedavi yontemlerinin akut
ve uzun vadeli yan etkilerinin anestezistler tarafindan bilinmesi gerekir. Ek
olarak, ciddi agriya sahip kanser hastalarinin analjezi yOnetiminde
anestezistler en biiyilk rolii oynar. Anestezist, kanser tedavisinin her
sathasinda yer alabilmektedir.

33



Academic Studies on Natural and Health Sciences - Chapter 3

Kanser tedavisinde anestezistin yeri neresidir?
Kemoterapi

Radyoterapi

Cerrahi

Yogun bakim

Niitrisyon

Palyatif bakim ve agri1 tedavisi.

Anestezist, kanser tanis1 koyma asamasindan, tedavi siire¢lerinde ve en son
olarak da tedaviden yanit alimamamig hastanin son giinlerindeki destek
asamasina kadar biitiin kanser tedavi siirecinde yer alir. Tan1 koymak igin
yapilan radyolojik goriintiileme islemlerinde hastanin anksiyetesini gidermek
ve hastayr hareketsiz tutabilmek igin anestezistlerden yardim istenebilir.
Kemoterapi ve radyoterapi sirasinda hastanin damar yolunun agilmasi ya da
kalic1 port takilmasi i¢in anesteziye bagvurulmaktadir. Bu tedaviler sirasinda
yine hastalarin sedasyona ihtiyaci olabilmektedir. Tedavi sirasinda genel
durumu kotiilesen hastalara nutrisyon ve gerekirse yogun bakim destegi
verilebilmektedir. Cerrahi uygulamalarinin her asamasinda anestezi vardir.
Agn tadavisi de kanserli hastalarda, anesteziye basvurma nedenlerinden

biridir.

I-KEMOTERAPI VE ANESTEZI

Kemoterapotik ajanlar, hizli ¢ogalan kanser hiicrelerini hedef alarak etki
gosterir. Bunun yaninda malign olmayan, normal ¢ogalan saglikli hiicreler de
bu ilaglardan etkilenir ve zarar goriir. Sonucta bu ilaglarmn toksik etkileri kisa
ve uzun vadeli olarak organizmayi etkiler. Toksik etkiler, pulmoner, kardiyak,
hepatik, gastrointestinal, norolojik ve kemik iligi gibi biitiin sistemleri etkiler.
Kemoterapotik ilaglarin neden olabilecegi etkileri bilmek, preoperatif ve
intraoperatif anestezi yonetiminde faydali olacaktir (1).

Kemoterapi 3 asamada uygulanir:

Neoadjuvan Kemoterapi: Operasyon veya radyoterapi oncesi timor yikiini
azaltmak i¢in uygulanabilir.

Adjuvan Kemoterapi: Operasyon sirasinda veya operasyon sonrasinda
uygulanabilir.

Palyatif Kemoterapi: Yasam kalitesini arttirmak i¢in uygulanir.

Neoadjuvan Kemoterapi:

Lokal olarak ilerlemis kanserlerde tiimor kitlesini kiigiiltmek, organ koruyucu
yaklagimlara olanak saglamak ve mikro metastazlari erken donemde tedavi
etmek amaciyla cerrahi ve/veya radyoterapi dncesinde uygulanir. Yumusak
doku ve kemik tiimorlerinde neoadjuvan tedavi ekstremite koruyucu cerrahiye
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olanak saglayabilir. Meme kanserinde de neoadjuvan kemoterapi
uygulanabilmektedir.

Kemoterapotik ilaglar, piirin ve pirimidinden RNA sentezine, RNA’dan DNA
sentezine, RNA’dan protein, enzim ve mikrotiibiil sentezine kadar bir¢cok
hayati 6nemi olan sentez agamasina etki etmektedir (Sekil 1).

SITOTOKSIK AJANLARIN ETKI YERLERL

RORINSENTEZI " PIRIMIDINSENTEZI
6-MP

THIOGUANIN X _/

METOTREKSAT T TR

5-FLUROURASIL
HIROKSIURE

SITARABIN -l-

LKILLEYICILER
IBRAN . ANTIBIYOTIKLER

ETOPOSID Jocbctenetndad

L-SPARAGINAZ
VINKA ALKALOIDI

UENZMIER™ "MIKROTOBULLER ,‘iTAKSOiDLER

Sekil 1: Sitotoksik ajanlarin etki yerleri.
Kanser ve Metastazin Sistemik Etkileri:
Agr1 %25 ilk semptomdur.
Depresyon %70
Kaseksi %50
Vaskiiler yol zorlugu
Kardiyak sorunlar
Pulmoner sorunlar %5-10
Renal yetmezlik

Notropeni
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Enfeksiyon

Metabolik bozukluk
Hiperkalsemi
Hiponatremia

Tiimor lizis sendromu

Trombozis: %2-10 (Sekil 2)

KEMOTERAPININ YAN ETKILERL

Mukozit Alopesi

Bulanti/Kusma Pulmoner fibrozis
Diyare
Sistit
Sterilite Lokal reaksiyon

_ ~Kardiyotoksisite

Miyalji Renal yetmezlik
Naropati

Myelosupresyon

Filebit

Sekil 2: Kemoterapinin yan etkileri

1-Pulmoner Sistemde Kemoterapi’nin yan etkileri:

Kemoterapotik ilaglar pulmoner sistemde, pulmoner 6demden fibrozise kadar
hasar yaratabilirler. Methotrexate, pulmoner 6dem, Bleomycine basta olmak
iizere Carmustin, Ifosfamide gibi ilaglar pulmoner fibrozise neden olur.

Bleomycine’in neden oldugu pulmoner toksisite:

Bleomycine, Hodgkin hastaligi ve germ hiicreli tiimorlerin tedavisinde
kullanilir. Subakut pulmoner hasardan pulmoner fibrozise kadar hasara neden
olur. Pulmoner toksisitenin hizli ilerlemesi, kisa siireli bile olsa yiiksek
konsantrasyonda oksijene maruz kalinmakla iligkilendirilmistir. Bu nedenle,
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onceden Bleomycine tedavisi alanlarda, anestezi sirasinda ya da sonrasinda
oksijen konsantrasyonunu diisiirmek gerekebilir. Periferik oksijen saturasyonu
%88-92 arasinda tutulmali, gerekirse PEEP eklenmelidir. Bleomycine alan
hastalarda Omiir boyu tetiklenen akciger hasar1 olma riski mevcuttur.
Miimkiinse oksijen tedavisinden kaginilmalidir. Yiiksek FiO2 yi i¢eren klinik
girisimlerden (veya aciliyeti olmayan girisimlerden) kagmilmalidir.
Bleomycine tarafindan indiiklenen akciger hasari, tipik olarak tedavi
baglangicindan itibaren ilk 6 ayda goriilse de, yiiksek basingli oksijen
tedavisinin akciger hasar1 olugturma riski dmiir boyu devam eder. Bleomycine
alan hastalar uyarici bir kart tagimalidr.

2-Kardiyotoksisite:

Antrasiklin grubu ( Doxorubicine, Etirubicine), meme kanseri tedavisinde
kullanilmaktadir ve kardiyotoksik etkilidir. Daha 6nce antrasiklin ile tedavi
olmus hastalarda normal kardiyak fizyolojik parametreleri korumak igin,
invaziv arter basinci ve Kardiyak debinin izlenmesi gerekebilir.

3-Nefrotoksisite:

Platinum bazli kemoterapotikler (Cisplatin, Carboplatin, Oxaliplatin), akut ve
kronik bobrek yetmezligine sebep olurlar. Kemoterapiye bagh idrar yolu
enfeksiyonlar1 goriilebilir. Dehidratasyon ve nonsteroid antienflamatuar
ilaglarm birlikte kullanim1 nefrotoksisiteyi arttirir. Cerrahiden 6nce dikkatli bir
sivi optimizasyonu ve analjezik dozu ayarlamasi onerilir.

4-Karaciger Toksisitesi:

Kemoterapi ilaglari karaciger tarafindan metabolize olur. Karaciger fonksiyon
bozuklugu olan hastalarda anestezik ilag dozu azaltilmalidir. Bu hastalarda
koagulopati eslik ediyorsa, rejyonel anestezi uygulamalar1 kontrendikedir.

5-Gastrointestinal Toksisite:

Kemoterapotikler ile gastrointestinal toksisite siktir. Bulanti, kusma, mukozit
ve ishal ve dehidratasyona neden olabilirler. Operasyon oncesi stvi ve elektrolit
eksikliginin giderilmesi gerekir. Hizli anestezi indiiksiyonu gerekebilir.
Mukozitler ciddi kanamalara neden olabilir, direk laringoskopi sirasinda
dikkatli olunmalidir.

6-Kemik iligi Toksisitesi:

Kemoterapotik ilaglarin ¢ogu kemik iligi supresyonu yapar. Kemoterapiden
sonra genellikle 6 hafta icinde diizelen miyelosupresyon yaparlar. Kemoterapi
sonrasi anemi, 2-3 haftalik bir siire iginde kan transflizyonu olmadan diizelir.
Miyelosupresyonlu hastada, acil cerrahi girisimlerinde kan transflizyonu
gerekebilir. Ameliyat Oncesi transfiizyonla diizeltilen aneminin, ameliyat
sonrasi niiks edebilecegi akilda tutulmalidir ve postoperatif takip bu yiizden
onemlidir.
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Notropeni: Ameliyat sonrasi enfeksiyonlara neden olur, genis spektrumlu
antibiyotiklere ihtiya¢ duyulur. Operasyon geciren notropenik hastalarda,
graniilosit koloni stimiile edici faktorlerin kullanimi tartigmalidir.

Trombositopeni: Bu hastalarda trombosit transfiizyonda dikkatli olunmalidir.
Kanserin tetikledigi protrombotik durum trombosit verilmesini kisitlar.

Pansitopenili hastalar i¢in cerrahi Oncesi hematoloji konsiiltasyonu
istenmelidir.

7-Norotoksisite:

En ¢ok Vincristine ve Cisplatin norotoksik etki yapar. Vinca alkoloidi
vincristine, lenfoma ve 16semi tedavisinde kullanilan kemoterapotik ilaglardir.
Norotoksisite, periferal noropati, kas agrisi, kraniyal ndropati ve ndbetlerle
karsimiza ¢ikar. Otonom sinir sistemi ile ilgili olanlar, ortostatik hipotansiyon
ve vokal kord paralizisi anestezide giicliige neden olabilir. Preoperatif
norolojik muayene yapilip, nérolojik defisit olup olmadig: tespit edilmelidir.

Anestezide kullanilan ilaclarla kemoterapotiklerin etkilesmesi:

Kemoterapi ilaclar1 siklikla birbirleriyle kombine edilir ve birden ¢ok yan
etkinin birlikte goriilmesine neden olurlar. Ayrica anestezi idamesinde yaygin
olarak kullanilan ilaclar, kemoterapotik ilaclar1 etkisiz hale getirir ve kanama
riskinin artmasina neden olabilirler. Ornegin Ondansetron, Cisplatin’in plazma
konsantrasyonunu  ve dolayisiyla etkinligini  diisiiriir.  Cimetidine,
Fluorouracil’in plazma konsantrasyonunda artisa neden olur, yan etkilerin
artmast beklenebilir. Warfarin; Fluorouracil, Paclitaxel, Carboplatin’le
etkilesir, yiiksek kanama riski olusturur. Bu nedenle preoperatif hasta
degerlendirilirken sadeca hastanin kemoterapi alip, almamas1 degil, hangi
kamoterapik ilaclar1 kullandig1 da sorgulanmalidir(2).

HIPEC (Hipertermik intraperitoneal Kemoterapi):

HIPEC ve sitorediiktif kemoterapi (SRC), son 20 yilda segilmis peritoneal
karsinomatozisli olgularda, intraoperatif yiiksek doz kemoterapotik ilag
verilmesine dayali bir tedavidir(3). Acik ve kapali olmak iizere 2 ydntemle
uygulanir. Hiicreler 20-1000 kat daha fazla kemoterapotik ajanlara maruz
kalmaktadir. Morbidite %12- %67.6, mortalite % 0 - % 9 arasindadir.

Anestezide hedef; HIPEC fazinda meydana gelen 6nemli patofizyolojik
degisiklikler 6ncesi normovolemik durumun kristaloid, kolloid ya da kan ve
kan tirtinleri kullanarak saglanmasi ve idame ettirilmesidir. HIPEC tedavisinde
hipertermiye bagli yan etkiler (direkt sitotoksik etkili DNA onarim
mekanizmalarinin inhibisyonu, protein denatiirasyonu, tiimdr hiicrelerinde
immiin kaynakli atak baglatilmasi) ve yiiksek doz ilacin tek seferde
uygulanmasina bagl goriilebilecek yan etkiler, anestezist i¢in zorluk yaratir.
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II-RADYOTERAPI VE ANESTEZI:

Kanser tedavisinde radyoterapi siklikla kemoterapi ile birlikte kullanilir.
Ozofagus, bas- boyun, rektal, pulmoner, servikal, mesane kanserleri igin
kemoradyoterapi tam bir antitiimér tedavi olabilmektedir. Radyoterapi, agiga
¢ikardig1 oksijen radikalleri ile doku hasar1 yapar. Bu da; gecikmis yara
iyilesmesi, cildin endurasyonu, damar darligi, miyokardit, pnémoni ve
pulmoner fibrozis gibi istenmedik etkiler olarak kargimiza ¢ikar.

Kemoterapi ve radyoterapide c¢ok g¢esitli komplikasyonlar ve toksisite
goriilebilir.  Intraoperatif ve postoperatif yonetim plani icin preoperatif
degerlendirme gereklidir. Neoadjuvan kemoterapinin sonu ile cerrahi iglem
arasindaki siire kanser tipine baglidir. Kemoterapinin akut yan etkilerinden
kagmarak ameliyat i¢in en uygun aralik, onkologlarla tartigilmalidir. Ornegin,
miyelosupresyon, pihtilasma bozukluklari, bobrek veya karaciger yetmezligi
veya anafilaktik reaksiyonlar beklenmedik sekilde gelisebilir.

Bas-boyun kanserlerinde radyoterapi:

Basg ve kanserlerinde tiimoriin yeri ve biiyiikliigii, entiibasyon gii¢liigline neden
olabilir. Preoperatif radyoterapi uygulamasi, sinirli boyun ekstansiyonuna ve
orofarengeal dokularm sertlesmesine yol agmus olabilir. Bu da yiiz maskesi ve
laringoskop uygulamasini, dolayisiyla ventilasyonu zorlastirir. Ayrica
radyoterapi almig hastalarda santral venéz yol agmak da zorlasir.
Radyoterapiye bagli mukozitler, entiibasyon sirasinda kanamalara neden
olabilir.

Intraoperatif Radyoterapi (IORT)

IORT (intraoperatif radyoterapi), cerrahi sirasinda tiimor yatagina ya da kalint1
timore dogrudan yiiksek doz ismlamanin yapildigi ve ¢evre dokularin
korundugu bir yontemdir (4). X 1sinlar1 ve elektron ile yapilan tiirleri vardir.
IORT; cerrah, anesteziyolog, radyoterapist, radyolog, patolog ve cerrahi destek
ekibi tarafindan multidisipliner bir yaklasim gerektirir. Tek doz parsiyel
isinlamada hastalar 21 grey doz alir. Bu doz, akseleratorler yardimiyla
dogrudan operasyon bolgesine uygulanir ve eksternal uygulamadan farkli
olarak, ¢evre dokular korunur. Isinlama sirasinda hastanin operasyon odasinda,
ventilatorde solutulmadan kisa siirede bekletilmesi gibi zorlugu vardir.

I11- KANSER CERRAHISI VE ANESTEZi:

Cerrahi; tedavi edici, Onleyici, tanisal, evreleme amacl, destekleyici ve
palyatif amagli yapilabilir. Biiyiik bir kanser ameliyati, ndroendokrin
(hipotalamik-hipofiz ekseni, sempatik sinir sistemi) ve sitokin aracili stres
yanitlar1 uyarr ve immiinosupresyon yapabilir. Dolasan tiimor hiicreleri
cerrahi sirasinda serbest birakilir ve timoér embolileri yayilir. Ameliyatin
kendisi de artan metastaz riski ve niiks riski ile iligkili olabilir. Cesitli
caligmalar, perioperatif anestezi, analjezik teknikler ve ilaglarin, postoperatif
inflamasyonu ve bagisiklik fonksiyonunu etkileyebilecegini gostermistir (5).
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Cerrahi stres, hipofizer hattin stimiilasyonu, inhalasyon anestezikleri,
katamine, tiopenthal, opioidler, agri, hipotermi, kan transflizyonu,
katekolaminler, prostaglandinler; immiinsupresyon ve anjiogenezis yoluyla
kanser hiicrelerinde proliferasyon, rekiirrens ve metastaza neden olabilirler.
Rejyonel anestezi yontemleri, lokal anestezikler, beta blokiirler, cox-
inhibitorleri, naltroxone ise ters etki ile tiimor gelisimine katkida bulunmaz ( 6

).
Rejyonel Anestezi:

Rejyonel anestezi ve analjezi, kanser rekiirrensini etkileyebilir. Lidokain ve
bupivakain, kanserin ortaya c¢ikigi, metastazi ve mezenkimal kok hiicre
proliferasyonunun azalmasi ile baglantili transkripsiyon yollarmi inhibe eder.
Torasik epidural analjezi; opioid yan etkilerinin azaltilmasi, enflamatuar yanit
ve artan dolagimdaki katekolamin seviyelerine, adrenerjik yanitin azaltilmas1
yoluyla tiimér rekiirrensini engeller.

Rejyonel Anestezi, ameliyatla indiiklenen proinflamatuar yanit1 azaltabilen,
IL-4 ve IL-10 gibi sitokinlerin periyodik olarak salinimini artirabilir. Lokal
anestezikler, Naturel killer (NK) hiicresi aktivitesini uyarabilir. NK hiicreleri
timor hiicrelerinin  yikilmasinda Onemlidir. Lokal anestezikler, kanser
hiicrelerinde proliferatif ve sitotoksik etkiyi engeller (7).

Volatil Anestezikler:

Immiin modiilasyonla ilgilidir. NK hiicre aktivitesinin azalmasi, lenfosit
antijen aktivitesine miidahale,

T ve B lenfositlerde apoptozun indiiklenmesi ve kanser hiicreleri tizerinde
dogrudan etki mekanizmalariyla kanser yayilimina neden olabilir. Azot
protoksit, xenon, yiiksek konsantrasyonlu oksijen bu etkilere sebep olabilir.
Sevoflurane, isoflurane gibi volatil ajanlarin immiinmodiilasyona neden
olabilecegini gosteren ¢aligmalar mevcuttur (8).

Non-volatil Anestezikler:

Ketamine,  thiopenthal, = propofol gibi intravendz  anestezikler,
immiinmodiilasyon ve kanser riski ile iliskilendirilmistir (9). Diisiik doz
ketamin: NK hiicreli sitotoksisiteyi baskilar, pro-enflamatuar sitokinlerin (IL-
6 ve TNF-a) iiretimini inhibe eder. In vitro yapilan farkli galigmalar,
propofolun; tiimor boyutunu, hiicre canliligini ve indiiklenmis hiicre
apoptozisini, kanserin istilasini ve anjiyojenezini inhibe ederek antikanserojen
etki gosterebilecegini kanitlamistir (9).

Opiyoidler:

Opioidlerin bagigiklik sistemi iizerinde farkli etkileri vardir ve nedeni
belirsizdir (10). Endojen opioidlerin anti kanser, ekzojen opioidlerin kanser
yanlis1 etkileri vardir. Endorfin, NK hiicrelerinin sitotoksisitesini arttirir ve
antienflamatuar sitokinleri destekler.
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Eksojen opioidler, bagisiklik fonksiyonunu baskilar. Humoral ve hiicre
aracilt bagisiklik fonksiyonlarini inhibe eder ve tiimor biiylime oranini
arttirirlar.

Metastaz olusumunu etkileyen faktorler:
*  Tiimdriin cerrahi manipiilasyonu.

* Primer timoriin salgiladigi angiostatin ve endostatinlerin
(Dolasimdaki anti-anjiogenik faktorler) azalmasi.

*  Operasyon sonrasi, Vaskiiler endotelyal biiyiime faktorii (VEGF),
Epitelyal bliyiime Faktorii (EGF)’nin lokal ve sistemik olarak artmasi.

*  Cerrahiye bagli immunsupresyon.

Genel anestezikler dogrudan kanserin gelismesine neden olmaz. Anestezi
immiinsupresyona, bu da kanserin daha hizli ilerlemesine neden
olabilir. Rejyonel anestezi ve propofol, perioperatif immiinsiipresyonun
Onlenmesini saglar.  Anestezi tekniklerinin, timoriin niiksliniin veya
metastazinin dnlenmesindeki roliinii belirlemeye yonelik daha genis prospektif
¢aligmalara ihtiyag vardir.

KANSER AGRISI VE ANESTEZI:
Kanser agrisinda farmakolojik yaklasim:

*  Hafif kanser agrisinda non-opiyoid analjezi.

»  Orta derecede agrida zayif opiyoidler.

»  Ciddi agrida giiglii opiyoidler kullanilir.
Sinir bloklar:

*  Miyofasiyal tetikleyici nokta infiltrasyonlari bazi hastalarda yararlt
olabilir.

*  Aksi takdirde, periferik sinir bloklari, 6rnegin patolojik bir kirigm
cerrahi onarimindan 6nce, akut durumlarda kisa siireli rahatlama
saglayabilir.

*  Patolojik kiriklar1 olan bir terminal dénem hastasinda, periferik
sinir kateterleri ve siirekli lokal anestezik infiizyonu gerekebilir.

Noroaksiyel analjezi

*  En yaygin, lokal anestezikler ve diger adjuvanlar (klonidin vb) ile
kombine, siirekli opioid tatbikiyle intratekal bir kateterin perkutan
yerlestirilmesidir. Sik1 asepsi 6nlemleri alinmalidir.
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Norodestriktif analjezi

*  Noro-tahribatli prosediirlerdir, norolitik ajanlarin kullanimiyla
gergeklestirilir.

* Radyofrekans
*  Kriyo-kataliz

*  Perkiitan kordiyotomi, genellikle RF ile yapilan spinotalamik yolun
yikimidir. Kars tarafta tek tarafli agr1 tedavisinde kullanilir.

Norolitik sempatik bloklar:

Ust karin kanserlerinden kaynaklanan agrmin tedavisi igin, 6zellikle pankreas
kanseri vakalarinda ¢olyak pleksus norolizisi olarak uygulanir.
Alternatif bir teknik, splahnik sinirlerin nérolizidir.

Siiperior hipogastrik pleksus norolizisi ise alt karin ve pelvis kaynakl
agrilarda, lomber pleksus norolizisi seklinde uygulanir. Sempatik zincirin
terminal ucu blogu, ganglion blogudur. Prostat veya rektum kanserinde agr1
tedavisinde uygulanir.

Terminal sedasyon:

Yasamin sonunda bile agri, gerektiginde deri alt1 yol kullanilarak opioidlerin
devamu ile kontrol edilebilir. Oliim yakin oldugunda, bu semptomlarin ve /
veya refrakter agrinin palyatif sedasyonla tedavi edilmesi gerekebilir (11).

Sonu¢ olarak, su anda, kanser diinya capinda lider bir saglik sorunudur.
Kanser hastalarina en iyi tedaviyi saglamak i¢in, anestezistlerin, onkologlarin
ve cerrahlarin igbirligi yapmasit zorunludur. Kanser tedavisinde
radyokemoterapi ve cerrahinin uygulanabilmesinde anestezinin dnemli 6lgiide
kolaylastirict oldugu acgiktir. Anestezist, kanser tedavi siirecinin her
asamasinda yer almaktadir.

Tedavi tekniklerinin ciddi ve uzun vadeli yan etkileri olabilir. Kanser 6ykiisii
olan tiim hastalarda preoperatif degerlendirme, intraoperatif ve
postoperatif yonetim plani gereklidir.

Anestezik tekniklerin ve ilaglarin perioperatif inflamatuar ve immiin
degisiklikleri en aza indirebilecegi belirlenmistir. Bununla birlikte,
perioperatif “onko-anestezik” ve perioperatif kanser tedavisi konusunda daha
fazla arastirma yapilmasi gerekmektedir.
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*University of Usak Banaz Vocational School Department of Forestry, E-mail:
abdurrahman.karaman@usak.edu.tr

1. Introduction

Many connection and binding techniques are used to create furniture joints
(Kasal, 2004). In addition to traditional techniques such as mortise and dowel
joints in connecting furniture part, the use of pieces with mechanical
connectors (disassembled) which are assembled in offices or residences and
are rapidly becoming widespread. Connectors used in disassembled furniture
making are widely used in furniture construction production because they
provide higher holding power than traditional connectors and they enable
assembly of disassembled furniture at the place of use. They have a lot of
advantaged in terms of economy and quality (Tankut and Tankut, 2001).

Some solid and wood based boards and minifix, star and allen head screws,
eccentric connectors (blum), trapezoidal and wood dowels were used to
prepare T-type test samples. According to the results of the experiment; the
force carrying performances were ranked as allen screw, star screw, minifix
type connection, trapezoidal connection and blum type connection (Efe and
Imirzi 2007). Ozgifci et al. have investigated the resistance properties of some
mechanical connectors used in box furniture. As a result, they reported that
double-pull connection elements could be used in modular furniture production
(Ozgifci et al., 2008). As a result of the study in which moment capacity values
of “L” type corner joints, made with disassembled type connector are
investigated, it is stated that trapezoidal and dowel combinations are more
successful as connection techniques (Demirci et al., 2011). Moment bearing
capacities of maxifixs, minifixs, and special connectors used in L type furniture
corner joints were examined (Tiifekli et al., 2015). Diagonal tensile and
compression tests were performed on samples produced from Pslam by
traditional, trapezoidal, minifix, and allen and star screw connection
techniques. As a result of the study, minifix joints were determined to have the
lowest diagonal tensile strength (Atar et al., 2017). In one study moment
capacity values of L type corner joints with disassembled type connections
(Karaman et al., 2018) were investigated, and in another one, diagonal tensile
and force values of T-type test samples under static load were investigated
(Y1ildirim and Karaman, 2018).

Although there are many studies in the literature regarding the strength
performance tests of L type corner joints with disassembled type connectors
and T type joints, no studies have been done on the shear force capacity of the
disassembled type connectors in H type box furniture. The aim of this study is
to determine the shear force performance of H type joints with disassembled
type connection elements (Clamex P14 and Tenso P14) in YL-lam and MDF-
lam materials. This study, which will contribute to the database of furniture
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engineering design, is one of the limited studies in the literature and proves the
authenticity of the study. It is likely to be an important resource for the
researchers who will work on this subject.

2. Material and Method

2.1. Material

MDF-lam and YL-lam materials (18 mm thickness and 2100 x 2800 mm
dimensions) were used in the preparation of the test samples based on the
widespread use of wood based boards in the market. These materials were
obtained by random selection from Usak 1 September industrial site market
(Figure 1). Of the physical and mechanical properties of the materials, their
density was determined according to TS EN 323, their humidity according to
TS EN 322, flexural strength and modulus of elasticity according to TS EN
310 and ASTM D 1037 standards. Clamex P14 and Tenso P14 from Lamello
company were used as connectors (Figure 1). (URL1. 2019; URL2. 2019).

.

a) YL Lam b) MDF Lam

a) Tenso P-14 b) Clamex P-14

Figure 1: Wood Based Boards and Connectors (dimensions mm).

2.2. Preparation of Test Samples

Since there is no standard for determining the shear force performances of
the H type test samples under static load, the test samples from previous studies
have been utilized (Kasal et al., 2012).

The test sample consists of three parts, two vertical and one horizontal.
MDF-lam and YL-lam boards are cut on CNC (computerized numerical
control) sizing machine to obtain 80 vertical pieces of 270x300 mm and 40
horizontal pieces of 270x400 mm. The perspective view of the samples
prepared as H type in the experiments is presented in Figure 2.
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Figure 2: Perspective View of H Type Test Sample (mm)

The horizontal and vertical parts were connected to each other with 4
connectors. With the Lamello Zeta P2 grooving machine (Fig. 3), the
appropriate adjustments for Clamex P14 and Tenso P14 connectors were made
and two grooves, 50 mm inwards from the alcove to the center, 9 mm inwards
from the grain to the center, with 9.5 mm thickness and 66 mm width, 13.5 mm
deep for Clamex P14 and 9.5 mm deep for Tenso P14 were opened on the
surfaces of the vertical pieces; and for grooves with the same dimensions were
made on the windows of the horizontal pieces. Then, Clamex P14 and Tenso
P14 connectors were placed in the grooves and the parts were assembled. The
joint intersection surfaces are shown in Figure 4 and the general view of the
test samples is shown in Figure 5. The joint intersection surfaces are shown in
Figure 4 and the general view of the test samples is shown in Figure 5.

Figure 3: Lamello Zeta P2 Grooving Machine (URL 3. 2019).
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Figure 4: Joint intersection surface of test samples and connectors hole
axis
distances (dimensions mm).
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Figure 5: H type test samples (dimensions mm)

Five of each test sample, 40 in total, was prepared in the experiments,
including 2 types of wood-based board, 2 connectors and 1 loading type. The
test samples were kept in the air-conditioning room for 3 weeks with a
temperature of 20+2 °C and 65+5 % relative humidity conditions in until the
equilibrium moisture was achieved.

2.3. Method

Experiments were carried out in the University of Usak, Mechanical
Engineering Mechanical Test Laboratory on the Universal Test Equipment.
The load capacity of the test device is 10 tons. The test samples were subjected
to the shear force test, under static load with a speed of 6 mm/min as shown in
Figure 6, leaving 20 mm from the edges with a special machinery.
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The load values obtained in Newtons were recorded by the computer. Shear
force values were calculated with the help of these values: Fx=Fmax/2 formula
(Fk=shear force value [N], Fmax=maximum load value at breaking moment [N].

1‘u.-, _—

L LTALLLLLLTTLL LT

T .

08 P 08 Py

Figure 6: Universal Test Equipment and shearing test device
(dimensions mm)

2.4. Evaluation of Data

In order to determine the effects of wood-based board (MDF-lam and YL-
lam) type on the shear force value of the connector type (Clamex P14 and
Tenso P14), multiple variance analysis was used with Minitab 18 program. In
case of significant difference between the groups, TUKEY test was used for
the significance of these differences among the sources of change.

3. Results and Discussion

The moisture density of the MDF-lam and YL-lam materials used in the
experiments were determined as 0.762 g/cm’® and 0.623 g/cm?® moisture
contents were 7.1% and 7.9%, bending strengths were 24.62 N/mm? and 19.25
N/mm?, modulus of elasticity values were 3386 N/mm? and 2625 N/mm?
respectively.

The average values of the shear force carrying performance obtained as a
result the experiments are shown in Table 1 and their chart is shown in Figure
7.
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Table 1: Average values of shear load carrying performance (N).

Connector Type MDF-lam Yl-lam
yp Xort | StD. Xort | StD.
Clamex P14 1047.5 41.20 931.10 36.60
Tenso P14 654.69 25.73 581.95 22.87

Xort.:Averaga Value

StD: Standart Deviation
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Figure 7: Shear force values (N)

In terms of board type and connector interaction, the shear force carrying
value was determined as the highest with the MDF lam Clamex P14 connector
joint (1047.5 N) and as the lowest with the YL-lam board Tenso P14 connector

(581.90 N).

Table 2 shows the results of Multiple Variance Analysis for the effects of
shear force carrying performance of board type and connector type.

Table 2: Multiple Variance Analysis results

) s f Average =
Sources of Variance | DF Sc;lun;;s of value | P<0-05
Squares

Board Type (A) 1 89409 89409 77.43 0.000
Connector Type (8) | L | 1376349 | 1376349 | 119.92 | 0.000
AxB 1 4761 4761 4.52 0.041
Error 36 42725 1155

Total 39 1508483

DF: Degree of Freedom
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The effects of shear force carrying performance of the board type,
connector type and binary interactions were found to be statistically significant
(p<5%). Comparison of the results of the shear force performance of the board
type and homogeneity groups are given in Table 3.

Table 3: The results of comparison of the average shear force
performance according to board type (N)

Type of Board < tShear ForceHG
ort.
MDF-lam 851.09 A
YL-lam 756.54 B

Xort.: Average Value HG: Homogeneity Group

When the shear load carrying performance was examined according to the
board type, MDF-lam was found to be 13% more successful than YL-lam. The
force carrying performance of MDF-lam board is thought to be better than YL-
lam board, because the permeability, density, homogeneity, mechanical and
technological properties of MDF-lam material are superior.

Many studies have been carried out to determine the diagonal compression
and tensile strength of disassembled box furniture corner joints. In these
studies, it was stated that fiber boards were more successful than particle
boards (Giiray, 2002; Kasal et al., 2012; Karaman et al., 2018; Yildirim and
Karaman, 2018).

Table 4: Comparison results of the average shear force performance
according to connector type (N).

Shear Force
Connector Type Xore HG
Clamex P14 989.31 A
Tenso P14 618.32 B

Xort.: Average Value HG: Homogeneity Group

Depending on the type of connection, the highest force carrying
performance was achieved by the Clamex P14 connector and the lowest
performance was by Tenso P14 connector. This may be due to the good
mechanical and technological properties of the Clamex P14 connector
compared to the Tenso P14 connector.

3.1. Types of Deformation

In light of all loadings made in all the test samples, no demolition was
observed in the disassembled type (Clamex P14 and Tenso P14) pieces (Figure
8, Figure 9).

In the MDF-lam samples with Clamex P14 connector, the surface of the
horizontal piece was raised with 15-20 mm wide in the direction of the junction
line, in the opposite direction of the force (Figure 8a). In the YL-lam, on the
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window sections of the horizontal piece 30 mm diameter splits were observed
in the opposite direction of the force from the connecting piece (Figure 8b).

In MDF-lam samples with Tenso P14 connector, layer-like lifts with 20-25
mm width occurred in the opposite direction of the force of in the horizontal
piece (Figure 9a). On the YL-lam splits with 50 mm diameter from the
connecting piece in the opposite direction of the force. It was also observed
that there were obvious openings at the junction of the horizontal piece and the
vertical piece. (Figure 9b).

(a) MDF Lam (b) YL Lam
Clamex P14

Figure 8: Typical deformations in test samples prepared with Clamex
P14 connector.

(a) MDF Lam (b) YL Lam
Tenso P14

Figure 9: Typical deformations in test samples prepared with Tenso P14
connector.

4. Conclusion and Suggestions

In this study, the aim was to determine the shear force performance of H
type joints with disassembled type connectors (Clamex P14 and Tenso P14) in
YL-lam and MDF-lam materials.
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When the shear load carrying performance is examined according to the
board type, the test samples produced with MDF-lam were more successful
than the samples produced with YL-lam.

According to the connection technique; the test samples produced with
Clamex P14 connectors were 60% better than the samples prepared with Tenso
P14 connectors.

The highest force carrying performance in board type and connector type
double interaction was observed in MDF-lam boards joined with Clamex P14
and the lowest force carrying value was observed in YL-lam test samples
combined with Tenso P14 connectors.

According to these results; it can be suggested that MDF-lam can be
preferred in terms of wood based board and ClamexP14 connector can be
preferred in furniture that requires durability.
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1. Giris

Norolojik bozukluklar, merkezi ve periferik sinir sisteminin hastaliklaridir.
Bagka bir deyisle, beyin, omurilik, kraniyal sinirler, periferik sinirler, sinir
kokleri, otonom sinir sistemi, noromuskiiler eklem ve kaslar1 etkileyen
hastaliklardir  (1). Icinde bulundugumuz popiilasyon her gecen giin
yaslanmaktadir. Bu nedenle nérolojik bozukluklar, 6zellikle de ndrodejeneratif
hastaliklar, toplumda yaygmn hale gelmektedir. Epidemiyolojik ¢aligmalara
gore, Avrupa toplumlar1 bu hastaliklara %35 oraninda maruz kalmaktadir ki
bu durum bize genel tablonun ne kadar endise verici oldugunu gostermektedir
(2).

Norolojik bozukluklar diinya c¢apinda saglik ilizerinde biiyiik bir yiik
olusturmaktadir. Parkinson hastaligi, Alzheimer hastaligi, multipl skleroz,
epilepsi, felg, Huntington hastaligi ve motor ndron hastalig1 gibi alt tipler bu
yiikiin ciddi bir kismmni olusturmaktadir. Bu hastaliklar diinyadaki saglik
problemlerinin %3’linii icerir (3).

Norolojik hastaliklar yalnizca beyni degil ayn1 zamanda ¢esitli duyular1 da
etkilemektedir. Duyma, gérme ve konusma bunlardan bazilaridir. Gorme
organimiz olan goz norolojik hastaliklarda bir¢ok yonden tutulabilmektedir.
Gozdeki her yap1 - konjonktiva, kornea, 6n oda, iris, lens, vitre mizah, retina,
koroid ve optik sinir — etkilenmeye adaydir. Cesitli durumlarda, okiiler tutulum
altta yatan hastaligin ilk belirtisidir. Bu gibi durumlarda, doktorun okdiler
anomalinin dogasm1 ve Onemini tanima yetenegi erken tani ve altta yatan
durumun basarili bir sekilde tedavi edilmesini saglamaktadir. Diger
durumlarda, okiiler anormalliklerin taninmasi kalict gorsel islev bozuklugunu
onleyebilir (4).

Bu bdliimde, baslica norolojik hastaliklara eslik eden gdrme bozukluklari
literatiirde belirtilen ¢calismalarla ele alinacaktir.

2.1. Alzheimer hastahg

Alzheimer hastaligi (AH), anormal néritik plaklarin ve nérofibriler
bozukluklarm birikmesi ile karakterize norodejeneratif bir hastaliktir. Plaklar,
genisletilmis aksonal uglarla gevrili bir hiicre disi amiloid beta peptidi
¢ekirdegine sahip kiiresel mikroskobik lezyonlardir. Beta-amiloid peptidi, bir
amiloid 6ncii proteini (APP) olarak bilinen bir transmembran proteinden
tiiretilmektedir. Beta-amiloid peptidi APP'den alfa, beta ve gama-sekretaz adli
proteazlarin etkisiyle parcalanir. Genellikle APP, alfa veya beta sekretaz ile
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boliiniir ve bunlarin olusturdugu kiigliik fragmanlar néronlar igin toksik
degildir. Bununla birlikte, beta ile sekansli bolinme ve daha sonra gama
sekretaz, 40 ve 42 amino asit peptidi (beta-amiloid 40 ve beta-amiloid 42) ile
sonuglanir. Beta-amiloid 42 seviyelerinde yiikselme, néronal toksisiteye neden
olan amiloid birikmesine yol agar (5). Bu durum da AH’nin gelisimine yol
acmaktadir.

Yasam beklentisindeki biiyiime, gelisen ve yaslanan niifus, AH gibi kronik
hastaliklarin prevalansinin artmasma neden olmustur. Diinyada demansla
yasayan yaklasik 46 milyon insan vardir ve bu rakamm 2050 yilinda 131,5
milyona ulagsmasi tahmin edilmektedir (6).

Alzheimer hastaliginin belirtileri hastaligin evresine baglidir. AH, bilissel
bozulma derecesine bagl olarak preklinik, hafif, orta ve ge¢ donem olarak
siniflandirilmaktadir. ilk bagvuru semptomu, genellikle uzun siireli hafizanin
goreceli olarak korunmasma neden olan yeni hafiza kaybidir ve ¢ogu hastada
ortaya ¢ikmaktadir. Kisa siireli hafiza bozulmalarini, problem ¢6zme,
yargilama, yliriitme islevi, motivasyon eksikligi, ¢ok gorevli ve soyut
diisiincede sorunlara yol acan bozukluklar izlemektedir. Erken asamalarda,
yiritme islevinde bozulma ince olabilir. Bunu, dil bozuklugu ve gorsel
kaygisiz becerilerin azalmasi takip etmektedir. Apati, sosyal ¢ekilme,
disinhibisyon, ajitasyon, psikoz ve gezinme gibi noropsikiyatrik semptomlar
da orta ila ge¢ dénemlerde yaygindir. Ogrenilmis motor gorevleri (dispraksi),
koku islev bozuklugu, uyku bozukluklari, distoni, akatizi ve parkinson
semptomlar1 gibi ekstrapiramidal motor belirtileri yerine getirme zorlugu
hastaligin ge¢ donemlerinde ortaya ¢ikmaktadir (7,8).

Goz ve beyin arasindaki karsiliklt baglanti, norodejeneratif hastaligin
okiiler bulgularini dikkate almanin ve gdze merkezi sinir sisteminin bir uzantis1
olarak bakmanin makul oldugunu gdstermektedir (9). Bu sebeple AH’a eslik
eden gérme problemlerinin detayli bir sekilde incelenmesi 6nem arz
etmektedir. AH’a eslik eden gorme problemleri su sekilde siralanabilir: gérme
keskinligi, kontrast duyarliligs, renkli goriis, gérme alani defekti, derinlik algist
ve stereopsis, gorsel haliisinasyon, okiiler motor fonksiyon bozuklugu.

AH hastalar1, yasa uygun kontrollerle (10,11) karsilastirildiginda gorsel
kontrast duyarliligini belirgin sekilde azaltmis ve AH'nin erken evrelerinde
dahi testlere duyarl hale gelmistir. Ayrica bir antikolinesteraz inhibitorii olan
donepezilin, AH hastalarinda kontrast duyarliligini arttirdigi gosterilmistir
(12). Ozellikle diisiik kontrast hassasiyetlerinde okuma hizinda bir azalma da
kaydedilmigtir (10). AH'deki gorme alani (GA) kaybi, 6zellikle AP birikimi
nedeniyle norodejeneratif degisikliklere ve sinaptik fonksiyon bozukluguna
baglanmaktadir (13). Humphrey otomasyonlu perimetrisi, AH hastalar1 ve
yasa uygun kontroller arasinda GA testlerinde kullanilmistir. Elde edilen
sonuglara gore duyarlilik kayiplarmin 6zellikle AH hastalarinin yetersiz
hemifortlarnda meydana geldigi belirtilmistir. Ayrica bu kayip derecesinin
demans derecesi ile paralel oldugunu gésterilmistir (14).

2015 yilinda yapilan bir ¢alismaya gore Alzheimer hastalarinin okiiler
hareket islev bozuklugu ve kotii gorsellige bagh problemleri belirlenmistir.
Buna gore, hastalar refleksif sakkadlarm bastirilmasindaki zorluklar1 nedeniyle
genellikle sabit bir nesneye odaklanamamaktadir. Yapilan ¢alismayla AH
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hastalarinda sakkadik goz hareketlerini degerlendirmek igin “g6z izleme”
yazilimi kullanilmis ve AH hastalarmin kontrol grubuna gore daha yavas
reaksiyon siireleri oldugu tespit edilmistir (15). Goziin okiiler hareket islev
bozukluklariyla ilgili yapilan diger arastirmalarda ise, AH'li hastalarin, artmis
gecikme siiresine ek olarak test edildiklerinde anormal hipometrik sakkadlarla
klinige bagvurdugu goriilmiistir (16, 17). Fonksiyonel MRG (fMRI)
caligmalart AH'li hastalarin anlamli olarak daha fazla anti-sakkalan hatasi
gosterdigini ve genel olarak beynin tiim okiilomotor bolgelerinde kontrollere
kiyasla azalmis aktivite oldugunu gostermistir. Yakinsama ag¢isinin da AH
hastalarinda daha kiigiik ve daha diizensiz oldugu bildirilmistir (18). Tiim bu
klinik ¢aligmalarin ilerleyen doénemlerde yapilacak pre-klinik deneysel
caligmalarla desteklenerek AH hastaligina eslik eden gérme problemlerinin
minimize edilmesi hedeflenmektedir.

2.2. Parkinson hastahig

Parkinson hastaligi (PH), ¢oklu motor ve motor olmayan noral devreleri
igeren norodejeneratif bir sendromdur (19,20). Ayrica bazi hastalarda hastalik
ilerledikge ortaya ¢ikan postural instabilite ile birlikte tremor, sertlik ve
bradikinezi ile karakterize karmasik bir progresif norodejeneratif hastalik
oldugu soylenebilir.(21) Temel olarak bakilacak olursa, beyinde dopamin ad1
verilen, beyin hiicrelerinin birbirleriyle haberlesmesini saglayan maddeyi
tireten hiicrelerin bozulmasi sonucu ortaya ¢ikmaktadir.

PH, Alzheimer hastalig1 sonrasi goriilen en yaygin ikinci nérodejeneratif
hastaliktir (22). Hastaligin 65-69 yaslar1 arasinda yaklasik % 0,5-1 oraninda
bir prevalansi vardir. 80 yas ve iistii kisilerde ise bu oran % 1-3'e ¢ikmaktadir
(23,24).

Motor ve motor dis1 semptomlarla karakterize olan PH’de kardinal motor
belirtiler [titreme, sertlik, bradikinezi, postural instabilite (25)] ve motor
olmayan ozellikler [duygudurum ve etki bozukluklari, biligsel gerileme,
duyusal islev bozuklugu, otonomik yetmezlik (26) ve gorsel haliisinasyonlar
(27,28)] on plana ¢ikmaktadir. Bununla birlikte, PH’de gorsel ve okiiler
bozukluklar (gbéz veya g6z kapaklarmni etkileyen) genis bir spektrum
gostermesine kargin odak disinda kalmistir. Bunlar; goz kurulugu, glokom ve
glokom benzeri gérsel problemler, engelli kontrast, gorsel-uzaysal ve gorsel-
duyusal bozukluklar ve gorsel haliisinasyonlardir. PH’ye eslik eden bu
bozukluklara daha genis bir pencereden bakmak gerekmektedir.

2019 yilmin Ekim ayinda yapilan bir ¢alismada, Parkinsona eslik eden
diplopinin okiilomotor ve gorsel bozukluklarm bir gostergesi olabilecegi
belirtilmigtir. Yapilan caligmadaki verilere gore, diplopisi olan Parkinson
hastalarinda %84 oraninda okiilomotor bozukluk, %44 oraninda gorsel
haliisinasyon gozlemlenmistir. Ayrica segici diplopi durumunda gorsel
haliisinasyonlara bagli olarak tedavinin tatbik edilmesi tavsiye edilmistir (29).
2017 yilinda yapilan bir ¢alismada ise yakinsama yetersizligi (30,31,32),
anormal sakkadlar ve yukar1 bakis siirlamasinim (33) da PH ile ilgili oldugu
belirtilmistir. Ayrica bulanik gérme ve diplopi de PH’de oldukg¢a yaygimndir.
PH’de diplopinin altinda yatan neden tam olarak bilinememektedir. Yakmsak
yetersizligine bagl diplopi dopaminerjik tedavi ile iyilesebilmektedir.
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Glokom, artmis retina sinir lifi apoptozunun optik diskin noro-retinal
kenarmin incelmesine ve merkezi defektin artrmasma neden oldugu ilerleyici
bir optik ndropatidir (34). Orta-periferde baslayan ve yavasga cevreye ve
merkeze ilerleyen karakteristik bir kavis seklinde bir gorsel alan kusuruna
neden olur. Hastalar genellikle merkezi defektler ortaya ¢ikana kadar gérme
alan1 defektinin (negatif skotoma) farkinda degildir (35).

Kontrast hassasiyeti, nesnelerin ve alanlarin parlaklik farklarini ayirt etme
yetenegini yansitir (36). Diisiikk kontrast hassasiyeti diisiik 1s1kli durumlarda
sorunlara neden olabilmektedir. Ornegin gece araba kullanirken bu tarz bir
sorunu olan bireylerin dikkatli olmas1 gerekmektedir. Renk ayrimeiligi ince
farklar1 ayirt etme yetenegidir. Diisiik kontrast hassasiyeti ve diisik renk
ayrimcilig1 PH i¢in yaygin prevelans gostermektedir (37). Buna ek olarak diger
bir problem olan gorsel haliisinasyonlar, bir dis uyaran olmadiginda bir
nesnenin ya da olayin algilanmasi olarak tanimlanir. Klinik pratikte, gorsel
haliisinasyonlarin varligini hastaya agik¢a sormak 6dnemlidir, ¢iinkii en yaygin
“bildirilmemis” belirtiler arasindadir. Yani hastalar bu durumu kendiliginden
sOyleyemezler.

Daha once de soylenildigi gibi PH’ye bagl gorsel defektler hastalarm
yasam standartlarini diisiirmektedir. Teshiste hem hastanin hem de klinisyenin
daha dikkatli ve duyarl olmasinda fayda vardur.

2.3. Epilepsi

Epilepsi; kortikal noronlardaki anormal ve asir1 elektriksel desarj sonucu
ortaya ¢ikan, ani, tekrarlayici, tanimlanabilen bir olayla tetiklenmemis epilepsi
ndbetleri ile karakterize bir durumdur. Akut semptomatik ndbet, hastaligin
baslangicinda goriilebilen, tekrarlamayan, antiepileptik tedavi gerektirmeyen
ya da kisa siireli tedavi uygulanmasi gereken kompleks parsiyel, tonik-klonik
veya status epileptikus seklinde ataklar1 igermektedir (39, 40).

Epilepsinin insidansi toplumdan topluma degismekle birlikte genellikle
yilda 50/100.000 olarak bildirilmektedir. Aktif epilepsi prevalansi ise 10/1000
olarak, yasam boyu birikmis insidans ise yaklasik %3 olarak verilmektedir.
Epilepsi insidansinin en yiiksek oldugu iki donem, yasamn ilk yil1 ve 60 yas
sonrasidir. Epilepsi ¢ocukluk ve ergenlik ¢aginda en sik, eriskinlerde ise beyin
damar hastaliklarmm ardindan ikinci siklikta rastlanan norolojik hastalik
olarak belirtilmektedir (41). Epilepsiye eslik eden gérme problemleri diplopi,
gorsel alan eksikligi, nistagmus ve bulanik gérmedir.

Ilaca direngli temporal lob epilepsisi (TLE) tedavisi olarak én temporal
lobektomi (ATL), siklikla gérme alam eksikligine (VFD) neden olmaktadir.
2018 yilinda yapilan arastirmaya gore, TLE'li 55 hasta ¢alismaya alinmustir.
ATL o6ncesi ve sonrasi perimetri (gérme alani defekti dlgiim yontemi) ile
gorme alan1 6lgtimleri yapilmustir. Postoperatif MRG'de gegici lob rezeksiyon
uzunlugu 6l¢iilmiistiir. Elde edilen verilere gore, sag tarafli ATL’lerde gbrme
alani eksikliginin boyutu alman parganmn boyutuyla anlamli bir korelasyon
gostermistir  (42). 2014 yilinda yapilan baska bir epilepsi cerrahisi
caligmasinda, cerrahi islem sonrasi %64 oraninda gorme alani defekti meydant
gelmistir. Calisma sonucunda, epilepsi cerrahisi islemlerinden sonra gorsel yol
defektlerinin genellikle kagmilmaz oldugu ortaya konmustur (43).
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2000 yilinda yapilan bir ¢alismaya goére, vigabatrin monoterapisi ile tedavi
edilen epilepsi hastalarinin %32'sinde ve karbamazepin monoterapisi ile tedavi
edilen epilepsi hastalarinin % 28'inde anormal renk algist saptanmistir.
Vigabatrin veya karbamazepin ile tedavi edilen hastalarda disromatominin
tespit edilmesinde en iyi yontem Farnsworth-Munsell 100 hue testtir. Elde
edilen sonuglara gore, hem incelenen antiepileptik ilaclar, hem de vigabatrin
ve karbamazepin, kazanilmis renk gérme bozukluklarma neden olmaktadir.
Anormal renk algis1 vigabatrin monoterapi hastalarinda daralmis goérme
alanlar1 ile iligkili gibi gériinmektedir (44). Tiim bu ¢alismalarin 1181inda, anti
epileptik ilaglarin caligma mekanizmalar1 belirlenerek hayvan deneyleriyle goz
ve retina aragtirmalar1 yapilarak nasil etkiledigi belirlenebilir.

2.4. Multipl skleroz

En yaygin norolojik yetersizlik olan multipl skleroz (MS), merkezi sinir
sistemini etkileyen otoimmiin bir hastaliktir ve genellikle geng eriskinlerde
ndrolojik sorunlarm yani sira ciddi fiziksel veya biligsel yetersizliklere yol agar
(45). Hem gelismis hem de gelismekte olan iilkelerde MS insidansi ve
prevalansi artmaktadir (46). Diinyada yaklasik 2,5 milyon kisi etkilenmektedir
ve 20-40 yaslar1 arasindaki geng bireyler temel olarak etkilenmektedir (47).
Erkeklerden iki kat daha fazla etkilenen kadmlarda MS sikhigi daha fazla
goriliir (48).

MS ile iligkili enflamatuar lezyonlarin etkiledigi sistemler genis bir
cergevede ele alinmaktadir. Sayisiz norolojik semptom ve komorbiditelere
neden olan MS, norolojik semptomlarin en yaygin nedeni olarak kabul edilir.
Bunlar; duyu kaybi, gérme bozuklugu, ¢ift gorme, iiveit, kas zayifligi, ataksi
ve optik norittir. Ayrica etkilenen bireylerin yasam kalitesini dnemli 6lgtide
azaltabilmektedir (49,50). Okulomotor defektlerin tan1 koymadaki 6nemi goz
Oniine alindiginda goérme defektlerinin daha detayli incelenmesi gerektigi
kag¢inilmazdir.

Optik norit (ON), akut, genellikle monokiiler, gorme kaybina neden olan,
inflamatuar, demiyelinizan bir durumdur. MS ile yiiksek oranda iligkilidir.
Optik ndrit, MS'li hastalarin yiizde 15 ila 20'sinde ortaya ¢ikma 6zelligindedir
ve hastaligmn ilerleyen donemlerinde bu oran yiizde 50’ye ¢ikmaktadir (51).
Optik norit i¢in en yaygm patolojik temel optik sinirin inflamatuar
demiyelinizasyonudur (52).

MS’i olan hastalarin yaklasik % 1'i, cogu durumda goziin arka segmentinde
yer alan ancak on tarafta bulunan bir tiir {iveit formuna sahiptir. Uveit, gziin
icindeki damar tabakanin (uvea) iltihab1 sonucu ortaya ¢ikan bir hastaliktir.
Uvea goziin damarsal dokusu oldugundan tiim goziin damarsal
beslenmesinden sorumludur. Uveadaki bir iltihap, korneadan gérme sinirine
kadar etkiledigi gibi, gdrmeyi ciddi sekilde tehdit eder. Uveit, genellikle MS’in
ndrolojik bulgularindan sonra ortaya g¢ikmaktadir (53). Ayrica, sakkadik
dismetri ve nistagmus, MS hastalarinda goriilen fiksasyon bozukluklaridir.
Sakkadik dismetri, anormal géz hareketleri olan MS hastalarinin ¢ogunda
mevcuttur (54,55).

2010 yilinda yapilan bir ¢alismada interniikleer Oftalmopleji (INO)’nun
MS ile iligkili oldugu ortaya konmustur. INO lezyon tarafindaki gézde
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adduksiyon yetersizligi ve abduksiyon yapan kars1 gozde dissosiye nistagmus
ile karakterize, medial longitudinal fasikiil (MLF) hasar1 sonucu ortaya ¢ikan
bir durumdur (56). 58 hasta iizerinde yapilan ¢alisamaya gére INO’nun %32
oraninda MS’ten kaynaklandigi belirtilmistir. Gozle en ilintili ndrolojik
hastalik olarak disiiniilen MS’deki gdérme patolojisi hala gizemini
korumaktadir.

2.5. Motor néron hastahg:

Noropatik bozukluklar, periferik sinir siireclerini (ndropati) veya sinir
hiicresi gdvdesini (ndronopatiyi) etkileyen rahatsizliklardir. Farkli klinik
seyirlere sahip olabilmektedir. Motor ndron hastaliklar1 ndronopatilerdir (57).
Motor noron hastaligi tipik olarak sinsi baglangic gdsteren bir motor
sendromdur. Kronik olarak ilerleyen bir siire¢ gosterir; distal, proksimal veya
daha karmasik olabilir. Ayrica iist ve alt motor ndron bulgularnin farkl
kombinasyonlarina sahip olabilmektedir. Kalitsal veya daha diizensiz
olabilmektedir (58).

Hastaligin insidans ve prevalansi Bati Pasifikte Mariana takim adalari,
Guam, Bat1 Yeni Gine ve Japonya’da Kii yarimadasi disinda kalan diger
cografi bolgelerde benzer olup insidansi 0.4-3/100.000, prevalansi 3- 8/
100.000’dir. Hastaligin baslama yasi ortalama 43-52°dir. 20 yasindan once
baslamasi oldukga enderdir. Yagsam boyu amiyotropik lateral skleroz (ALS)
geligsme riski 1/350-500°dir (58).

Motor ndron hastaliklar1 diinyada ALS olarak da anilmaktadir. ALS,
beyindeki ve omuriligin ilerleyen bir motor néron hastaligi olup, her zaman
Olimcill degildir. Kollarda NP5, bacaklarda NP veya bulbar NP8/MP7
baslangicinda esit frekansta bulunabilir (58). Klasik ALS sunumu, ilerleyici
olan ve klinik muayenede hem iist hem de alt motor néron bulgularinin bir
kombinasyonuna sahip olan semptomlarin sinsi baslangicidir. Diisiik motor
ndron bulgular1 kas kaybi, giicsiizliik ve fasikiilasyonlar1 igerir. Ust motor
ndron bulgulari spastisiteyi, patolojik olarak tempolu refleksleri ve yercekimi
onleyici kaslardaki zayiflig1 igerir (58).

Motor néron hastaliklarinin semptomlarina eslik eden bulgulardan biri de
g0z bozukluklaridir. Buna ydnelik yapilan bir galigmada, motor ndron hastaligi
olan orta yaslt iki hasta, hastaligin sonraki asamasinda ortak goz hareketi
bozukluklar1 ve zihinsel bozukluk gostermistir. Goz hareket bozukluklari,
supraniikleer oftalmopleji gibi goriinen yavas sakasiler ve dikey sir felci ile
karakterize edilmistir (59). Yapilan baska bir calismada, motor ndron hastaligi
olan 34 hastada ve 18 yas uyumlu kontrolde okiiler motor fonksiyonlarini
calisilmistir. Buna sakkadlarin gecikme, dogruluk ve genlik-hiz iliskileri de
dahildir. Ayrica okiiler takibi, optokinetik nistagmusun yavas evrelerini ve
vestibiilo-okiiler refleksi (VOR) basa takilan bir hedefin gorsel tespiti ile
baskilama yetenegini de incelenmistir. Motor néron hastalikli deneklerin
besinde norolojik muayenede parkinson hastasi oldugu belirtilmistir. Elde
edilen sonuglara gore, okiiler motor fonksiyonunun genellikle motor néron
hastaliklarinin korundugu sonucuna varilmistir. Zaman zaman okiiler motor
fonksiyon bozuklugunun ortaya ¢ikmas1 muhtemelen parkinsonizm gibi ikincil
anormalliklerin goriilme sikligin1 yansitmaktadir (60).
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2.6. Diger Hastaliklar

Cesitli norolojik hastaliklar katarakt iireterek lensi etkiler. Posterior
subkapsiiler katarakt, ndrofibromatozis tip 2 hastalarinda, etkilenen bireylerin
yaklasik %80'inde meydana gelen yaygin bir bulgudur (61). Subakut sklerozan
panensefalit, ilk enfeksiyondan yillar sonra ortaya ¢ikan kizamik viriisiiniin
neden oldugu kronik progresif bir dejeneratif merkezi sinir sistemi hastaligidir.
Bu hastaligin okiiler belirtileri arasinda, retinal vaskiilit, retinit, okiiler
histoplazmoz, makiiler dejenerasyon yer almaktadir (62).

3. Sonuc¢

Norolojik hastaliklara gdrme bozukluklarmin eslik etmesi son on
yilda oldukca yayginlagmistir. Bunun en dnemli sebeplerinden biri perifere
yayilan inflamasyonken digeri ise kullanilan anti- ilaglardir. Bu ilaglarin etki
mekanizmalar1 net bir sekilde belirlenerek hem ilaca direng kirtlmali hem de
miimkiinse yeni anti- ilaglar gelistirilerek hastaligin seyri hafifletilmelidir.
Literatiirdeki ¢caligmalar yapilmas1 beklenen deneysel ¢caligmalarla daha giiclii
bir sekilde yol almalidir.
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PERICARDITIS

Dr. Hakan Gocer
Cardiology Specialist

1. Abstract

The pericardium is a fibro-elastic sac and its inflammation called
pericarditis which is the most common disease of the pericardium encountered
in clinical practice. Pericarditis is responsible for 0.1% of all hospital
admissions and 5% of emergency room admissions for chest pain.

The pericardium may be affected by all categories of diseases,
including infectious, autoimmune, neoplastic, iatrogenic, traumatic and
metabolic. It presents different clinical presentations such as acute, recurrent
pericarditis, pericardial effusion without major hemodynamic compromise,
cardiac tamponade, constrictive pericarditis, effusive-constrictive pericarditis.

Its diagnosis made of history ,physical examination, ECG, ECHO
,Elevated C-reactive protein, erythrocyte sedimentation rate, and white blood
cell count and evidence of pericardial imaging technique (CT, CMR) Also ,
differential diagnosis of pericarditis comprises myocardial Infarction, aortic
dissection, pulmonary embolism, myocarditis, pneumothorax.

The therapy of acute pericarditis should be targeted as much as
possible to the underlying etiology. Hospital admission is recommended for
high-risk patients with acute pericarditis, outpatient management is
recommended for low-risk patients with acute pericarditis. Commonly
prescribed anti-inflammatory therapy included Aspirin, Ibuprofen,
Colchicine. Complication of pericardiatis are cardiac tamponade , constrictive
pericardits , recurrent pericarditis . Most patients with acute pericarditis have
a good long-term prognosis. Cardiac tamponade, constrictive pericarditis etc.
rarely occurs.
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Poisoning in the Modern World and Cardiovascular Health

Dr. Hakan Gocer
Cardiology Specialist

1. Introduction

Whether modern life can be a reward or punishment to us depends on your
lifestyle you have to change your perspective about daily habits and life style.
The aim of this brief review is to evaluate and show how can effect of our
lifestyle in modern world to our health especially heart wellbeing Life in the
modern world can be chalanging , confusing and full of stress. In addition of
that , people living in the develophed world have greater meterial wealth than
most other people on planet, either living now or at any time in past. Now we
have a longer life expectancy than previous generations, acces to an abundance
of material resources, a great deal of personal freedom and a wide range of
opportunities. Namely , modern life presents each of us with an unparalleled
chance to live in the way we choose and to built up the lives we really want.

Firstly, we need to learn how to deal with the pressures and complexity of
modern lifestyle, become more aware of things that really matter to us and
have the courage to pursuade us to take other ways. In many ways we’re lucky
to be living as westerners in the modern world. But in other ways, life has
become more pressured and challenging than ever before, and this can cause
us problems with both our physical and mental health, as well as our ability to
flourish.

Lifestyle is a way used by people, groups and nations and is formed in
specific geographical, economic, political, cultural and religious text. Lifestyle
is referred to the characteristics of inhabitants of a region in special time and
place. It includes day to day behaviors and functions of individuals in job,
activities, fun and diet.

The modern definition of normal is going to work every day in a car that is
not paid for so you can pay for the house that you never get to use because you
are always at work. We are stressed out to say the least. Not to be doom and
gloom, but this so-called modern life is not conducive to health. Today, people
are so focused on mergers and acquisitions and the accumulation of things that
the question becomes when is enough, enough. Sometimes our body has to put
the brakes on for us with a big heart attack.

In recent decades, life style as an important factor of health is more
interested by researchers. According to WHO, 60% of related factors to
individual health and quality of life are correlated to lifestyle . Millions of
people follow an unhealthy lifestyle. Hence, they encounter illness, disability
and even death. Problems like metabolic diseases, joint and skeletal problems,
cardio-vascular diseases, hypertension, overweight, violence and so on, can be
caused by an unhealthy lifestyle. The relationship of lifestyle and health should
be highly considered.

Today, wide changes have occurred in life of all people. Malnutrition,
unhealthy diet, smoking, alcohol consuming, drug abuse, stress and so on, are
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the presentations of unhealthy life style that they are used as dominant form of
lifestyle. Besides, the lives of citizens face with new challenges. For instance,
emerging new technologies within IT such as the internet and virtual
communication networks, lead our world to a major challenge that threatens
the physical and mental health of individuals. The challenge is the overuse and
misuse of the technology.

Therefore, according to the existing studies, it can be said that:
lifestyle has a significant influence on physical and mental health of human
being. There are different forms of such influences. Consanguinity in some
ethnicity is a dominant form of life style that it leads to the genetic disorders.
Reformation of this unhealthy life style is a preventing factor for decreasing
the rate of genetic diseases. In some countries, the overuse of drugs is a major
unhealthy life style. Iran is one of the 20 countries using the most medications.
They prefer medication to other intervention. Furthermore, in 15-40% of cases
they use medications about without prescription. Pain relievers, eye drops and
antibiotics have the most usage in Iran. While self-medications such as
antibiotics have a negative effect on the immune system, if the individual
would be affected by infection, antibiotics will not be effective in treatment.
Overall, 10 percent of those who are self-medicated will experience severe
complications such as drug resistance. Sometimes drug allergy is so severe that
it can cause death.

Finally, variables of lifestyle that influence on health can be
categorized in some items:

1.1. Diet and Obesity:

From the beginning and up to the Neolithic Period, approximately 10
000 years ago, man was a nomad who lived by hunting and picking wild fruit
and vegetables and his diet was basically made up of game (protein and lipids)
as well as wild berries and roots (carbohydrates with low Glycemic Indexes
and high fiber content.) Most authors agree on the fact that our ancestors also
ate, accessorily, vegetables (leafy vegetables, vegetable shoots...) and
undoubtedly, from time to time, wild cereal. These vegetables also fell into the
category of carbs with very low Glycemic Indexes.

Diet is the greatest factor in lifestyle and has a direct and positive
relation with health Modern diet relates to ‘Junk food’ that simply means an
empty calorie food. An empty calorie food is a high calorie or calorie rich food
which lacks in micronutrients such as carbohydrates, proteins, vitamins,
minerals, or amino acids, and fiber but has high energy (calories). These foods
does not contain the nutrients that your body needs to stay healthy. Hence, this
food that has poor dietetic values is considered unhealthy and may be called as
junk food. Junk food is an informal term applied to some foods which are
perceived to have little or no nutritional value, but which also have ingredients
considered unhealthy when eaten regularly, or to those considered unhealthy
to consume at all. The term junk food was coined as slang in the public interest
in 1972 by Michael Jacobson, Director of the Center for Science, Washington
DC. What makes these foods to be called as Junk is that it contains high levels
of refined sugar, white flour, trans fat and polyunsaturated fat, salt, and
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numerous food additives such as monosodium glutamate and tartrazine at the
same time it is lacking in proteins, vitamins, essential minerals, fiber, among
other healthy attributes. These foods have little enzyme producing vitamins
and minerals and but contain high level of calories in their place. A food that
is high in fat, sodium, and sugar and provides high calories yet useless in value
is generally known as a junk food which the present generation has adapted it
as modern diet. On the contrary, junk food is easy to carry, purchase and
consume. Generally, a modern diet is given a very attractive appearance by
adding food additives and colors to enhance flavor, texture and for increasing
long shelf life.

Recent variations and trends in food, nutrition, physical activity,
overweight and obesity. People’s diets reflect the times and situations in which
they live. It is only relatively recent in history that urban— industrial ways of
life have evolved, with many or most people living in towns and cities rather
than in the countryside. In much of Asian and African countries most people
still live in rural communities, and farmworker-agricultural and urban-
industrial ways of life still coexist in most countries. Such patterns change very
rapidly as countries become increasingly urbanized and industrialized. The
different food systems and diets that are part of these diverse ways of life
affecting people’s levels of physical activity, their body composition and
physique, their life expectancy, and patterns of disease, including cancer. With
the move to urban—industrial ways of life, populations have become taller and
heavier, their life expectancy has increased, and they are usually adequately
nourished (although poverty, and even destitution, remains a major problem in
most big cities). On the other hand, urban populations are at increased risk of
chronic diseases such as obesity, type 2 diabetes, coronary heart disease, and
also some cancers.

1.2. Sport and inactive lifestyle:

Transition from Paleolithic lifestyle to sedentary lifestyle has lead to
the development of several lifestyle diseases worldwide. Regular physical
activity is essential to improve or maintain our health. Physical inactivity and
increased sedentary lifestyle are one among the major threats to the present and
future health. Several studies revealed both physical activity and healthy diet
are equally essential to both human and animal’s health. Specialists
recommend physical activity in the prevention/treatment of several health
disorders since it is cost effective with fewer side effects compared to synthetic
medicines. This article attempts to explore the beneficial effects of physical
activity learnt through some of the research experiments. A closer look into the
lifestyle of our ancestors will provide more benefit to humankind

in the modern era, advancement in technology has directed us to lead
sedentary lifestyle and has resulted in marked decline in our regular physical
activity and food habits compared to the Paleolithic life style. Physical
inactivity over a longer period of time has been identified as a risk factor for
the development of non-communicable diseases such as heart disease,
diabetes, cancer and obesity. The major reasons for physical inactivity are due
to insufficient participation in physical activity, sedentary lifestyle and
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increased use of passive modes of transport. Increased urbanization such as
violence, heavy traffic, air pollution, lack of parks, sidewalks and
sports/recreation facilities are also considered to be the major reasons for the
decline in physical activity. Physical inactivity tends to increase with age and
sedentary lifestyles are more likely to be lead by females than men. The
sedentary life style has high calorie rich diets such as grain and milk based
foodstuffs, sugars, vegetable oils, processed foods with additives that may
interfere with their metabolism. These foods also contain easily digestible
carbohydrates which increase the glucose levels in blood and further stored as
fat by the action of insulin. Chronic intake of such foods could lead to
metabolic disorders.

On the one hand, we’re entering the age of ever-more advanced
exercise machines that remove people from real life, nature, and what their
bodies are naturally designed to do. | see the age of fitness tech, with connected
gadgets and their apps, sensors, and wires. The age of “bio-hacking” and
exercise efficiency, offering promises like: “Get fit in 3 minutes of exercise a
week!” The era of ubiquitous self-quantification where people obsessively
check out data curves on a screen, trying to manage their health and fitness in
the most scientific way possible. What | see starts to resemble a technological,
trans-humanistic approach to the body’s health. Is this really where we should
be headed?

For treating general health problems, the exercise is included in life
style. The continuous exercise along with a healthy diet increases the health.
Some studies stress on the relation of active life style with happiness.

You may know how much you exercise every day. You might even
know exactly how many steps you’re taking on a daily basis. But have you
ever tallied up how many hours you spend sitting. All that sitting can
negatively impact your heart health, even if you work out every day. Exercise
and activity are two different things. Exercise describes an intentional effort to
raise your heart rate, strengthen your muscles and increase your flexibility. It’s
structured time you set aside for focusing on your physical health. Activity, on
the other hand, describes how much you move throughout the course of the
day. For example, a sedentary person spends much of the day sitting. An
active person does things such as walking, climbing stairs, standing and
moving around most of the day — this can be because you have a physically
demanding job or are running after your children, or because you make an
effort to walk during meetings or use a standing desk. While we’ve long known
that setting aside time to exercise and elevate your heart rate is a healthy habit,
increasing your activity level is essential, too. The trend toward inactivity has
been dubbed “sitting disease,” and research suggests that being too sedentary
throughout the day can increase your risk of developing heart disease, diabetes
and even cancer.

1.3. Sleep and Health:

One of the main rules of healthy life is the good sleep. Sleep cannot
be apart from life. Sleep disorders have several social, psychological,
economical and healthy consequences. Lifestyle may effect on sleep and sleep
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has a clear influence on mental and physical health. Sleep is an activity that
occupies approximately one third of our lives and is fundamental to our
physical well-being, good mental and emotional health. Sleep need and
preferential sleep time varies throughout life but the impairments of
unsufficient sleep reach all ages. In general, children sleep 12 hours per day
and adults need about 8 hours sleep every night.

A document presented by National Institute of Heath estimated that
50 to 70 million Americans are affected by chronic sleep disorders_and
intermittent sleep problems. In Brazil, in an effort to maintain improved living
standards, large parts of the population work long hours. This is compounded
by the fact that they also have to endure longer travel times because of the
increasingly crowded roads and poor public transport system. Compared to the
pre-industrial world, the modern population is subject to ever-increasing
pressure on sleep time that leads to the development of a constant sleep debt.
Chronic reduction of sleep is frequently associated with the impositions of
modern life, such as pressure from employers, domestic responsibilities and
educational demands. Globalization, the internet, and an explosion in
information have added to the stimulus for competition coming from a
worldwide capitalist vision to promote a process of acceleration in a majority
of societies, increasing working hours and reducing even more the time for rest
and sleep among all human beings.

Epidemiological research shows decrease in habitual sleep time in
full-time workers over the past 31 years (1975-2006) and the long work hours
was the main cofactor for short sleep. Work schedule that take place during
night contribute to chronic shortening of sleep time and health problems
associated with circadian rhythm disorders. Furthermore, social activities in
which individuals may engage voluntarily also lead to sleep deprivation. The
concept of 24/7 society represents the social demand for constant activities 24
hours per day and 7 days of week. Although research clearly points to the many
health risks and behavioral deficits inflicted by insufficient sleep and inversion
of individuals’ biological rhythms, it is seems that society begins to accept
these behaviors as normal.

Getting a good night's sleep is often more easily said than done. The
realities of modern life mean that we have far more distractions and sleep
stealers than ever before. We can work, shop and bank 24 hours a day right
from our living rooms. It doesn't get easier as we get older. With age, we tend
to sleep more lightly and for fewer hours, although our sleep needs don't
change. Contrary to what some sleep-deprived folks may claim, you cannot
"train" your body to require less sleep. You become sleep deprived when you
don't get sufficient sleep to stay alert and function well throughout the day.
The effects of sleep deficiency are cumulative.

As a result, you can build up a sleep deficit that grows each night you
lose sleep and must be paid back. After several nights of sleep loss—even an
hour or two each night—you'll begin to function in the same way as if you
haven't slept at all for one or two days. If you miss out on two hours of sleep
each night, after one week you'll have accumulated a 14-hour sleep debt. If you
routinely don’t get proper sleep, your sleep debt can't be remedied by sleeping
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in on weekends.About half of all people over age 65 have frequent trouble
sleeping. Not getting adequate sleep can have serious consequences. Sleep
deficiency has played a role in several high-profile tragic accidents such as
nuclear meltdowns and the grounding of an oil tanker. On our roads, drowsy
drivers are responsible for an estimated 100,000 motor vehicle accidents and
1,500 deaths each year, according to the National Highway Traffic Safety
Administration.

Even more common are the potential day-to-day health
consequences from lack of shut-eye. Sleep deficiency is linked with significant
physical and mental health effects, including cognitive deficits, cardiac issues,
obesity, impairment of memory,and impaired immune function. Among the
most recent research, published online in March 2013 by the European Heart
Journal, were findings from an 11-year Norwegian study of more than 54,000
people, ages 20-89, that concluded participants with multiple insomnia
symptoms had a four fold increased risk of heart failure compared with those
who had no insomnia symptoms.

Researchers found insomnia symptoms were more prevalent among
older adults and women. Since this was an observational study, scientists can't
say that insomnia actually causes heart failure, just that there's an association.
More research is needed to learn what the connection is between the two.

1.4. Sexual behavior and heart health in modern life:

Modern life may be having an impact on libidos. People are
worried about their jobs, worried about money. They are not in the mood
for sex. Normal sex relation is necessary in healthy life. Dysfunction of sex
relation is the problem of most of societies and it has a significant effect on
mental and physical health. It can be said that dysfunctional sex relation may
result in various family problems or sex related illnesses like; AIDS

Among the many questions is whether heart disease, also called
cardiovascular disease, will affect your sex life or if it’s safe to have sex at all.
According to a new scientific statement issued by the American Heart
Association, it is probably safe to have sex if your cardiovascular disease has
stabilized. “Sexual activity is a major quality of life issue for men and women
with cardiovascular disease and their partners,” said Glenn N. Levine, M.D.,
lead author of the statement and a professor of medicine at Baylor College of
Medicine in Houston.

Cardiovascular events — such as heart attacks or chest pain caused
by heart disease — rarely occur during sexual activity, because sexual activity
is usually for a short time. “Some patients will postpone sexual activity when
it is actually relatively safe for them to engage in it,” said Levine, who is also
director of the Cardiac Care Unit at the Michael E. DeBakey Medical Center
in Houston. “On the other hand, there are some patients for whom it may be
reasonable to defer sexual activity until they’re assessed and stabilized.”

If you have unstable cardiovascular disease or if your symptoms are
severe, you should be treated and stabilized before having sex, said Levine,
who’s also a volunteer with the American Heart Association. Don’t be shy
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about starting a conversation with your doctor about heart disease and your sex
life.

1.5. Substance abuse:

Using substances such as alcohol or other drugs to get through the day
is commonplace and a well-recognised problem. But a host of modern
addictions are emerging that reflect the changing ways we live, and the
increasing importance we put on certain more modern activities. It is certainly
no secret that addiction is as widespread today as ever, and it has touched
the lives of everyone in one way or another. Every one of us has, at the very
least, known somebody who has struggled with drug abuse or alcoholism, and
many of us have gone through that struggle personally. However, many people
live in denial of the problems, hiding from them and hoping that they will go
away on their own. Others simply don’t have knowledge of the current trends
in drug use or have any idea of what to look for. Education, about substance
abuse in modern day society is our biggest problem in fighting the battle
against drugs and alcohol.

Addiction is considered as an unhealthy life style. Smoking and using
other substance may result in various problems; cardiovascular disease,
asthma, cancer, brain injury. According to the resent studies in Iran, 43% of
females and 64% of males experience the use of hubble-bubble. A longitudinal
study shows that 30% of people between 18-65 years old smoke cigarette
permanently. Substance abuse is defined as the excessive and/or compulsive
intake of a compound that can cause changes in the neurological or
biochemical state of an individual. This may be associated with physiological
and/or psychological dependence on the compound in question. This intake is
categorized as abuse when it leads to significant impairments in the ability to
function in occupational and/or societal terms. Substance abuse may lead to
deteriorations in existing health complaints, or to the need for treatment for
complaints that may have arisen due to substance abuse®. This abuse may be
strongly associated with some conditions such as infective disease?. The
ingestion of harmful substances, particularly drugs and alcohol, may be
associated with deterioration in the health of the heart and/or blood vessels®.
This is known as cardiovascular disease, and may have considerable impacts
on overall health and longevity. This guide will discuss the potential roles
substance abuse may play in the risk of cardiovascular disease, and the
potentially harmful effects of dangerous ingestible (or incorporable into the
body by other means, such as intravenously) substances on pre-existing
disorders of the vascular system. Cardiovascular disease is the dysfunction or
damage to the tissues of the heart or blood vessels (e.g. cardiac muscle, arterial
walls) that results in reductions of their inherent capacity to carry out their
normal functions. These functions include the regular and consistent
‘pumping’ of blood throughout the body, which is done to supply all parts of
the body (including the brain) with nutrients and oxygen. The vascular system
(or the network of blood vessels in the human body) is also concerned with
exchanging oxygenated blood with de-oxygenated blood from veins to arteries
and back again. Without this ability, the body’s tissues would quickly become
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starved of oxygen. Blood vessels may also transport waste products to the
kidneys and harmful materials (including metabolized and unused drug
molecules) to the liver, which contributes to their removal from the body.

Cardiovascular disease may reduce the extent and efficiency of these
functions and interferes with the basic capabilities (i.e. the muscular actions
involved in blood flow and the beating of the heart) of the system in question.
This form of disease may result in brain abnormalities and damage due to
interruptions in the supply of oxygen to this organ. It may also lead to tissue
starvation, as mentioned above, which may manifest in severe adverse effects
including necrosis (tissue death). Some types of cardiovascular disease may
also result in physical blockages within blood vessels, which may result in the
effects mentioned above, or even the need for surgeries such as cardiac
procedures or even amputations. Cardiovascular disease and the subtypes (or
conditions) of this are associated with increases in mortality (the risk of death)
and reductions in the quality of life for the millions currently affected. These
conditions are also associated with many risk factors that, for many conditions,
include substance abuse.

Medication abuse: It is a common form of using medication in world
and it is considered as an unhealthy life style. Unhealthy behaviors in using
medication are as followed: self-treatment, sharing medication, using
medications without prescription, prescribing too many drugs, prescribing the
large number of each drug, unnecessary drugs, bad hand writing in
prescription, disregard to the contradictory drugs, disregard to harmful effects
of drugs, not explaining the effects of drugs. Is it possible that you or someone
you love is addicted to prescription drugs. Most of us take prescription drugs
only for the reason the doctor intended. But the National Institute on Drug
Abuse says about 48 million people (ages 12 and older) have used prescription
drugs for nonmedical reasons in their lifetime. That figure represents
approximately 20% of the U.S. population.

In recent years, there has been a dramatic rise in prescription drug
misuse or abuse. This increase has led to more ER visits because of accidental
overdoses and more admissions to treatment programs for drug addictions.
Addiction is a chronic brain disease that often happens again. It causes
compulsive drug seeking and use despite harmful effects on the addicted
person and the people around that person. The abuse of drugs -- even
prescription drugs -- leads to changes in how the brain looks and works.

For most people, the first decision to take prescription drugs is
voluntary. But over time, changes in the brain caused by repeated drug abuse
affect a person's self-control and ability to make sound decisions. While this is
going on, the person continues to have intense impulses to take more drugs.

1.6. Application of modern technologies:

When we think of addiction, most of us think of alcoholism or
drug abuse. But the easy access, anonymity, and constant availability of the
Internet, email, texting, chatting and twittering has led to a new form of
compulsive and  dependent  behavior -  techno-addicts. The
same neural pathways in the brain that reinforce dependence on substances can
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reinforce compulsive technology behaviors that are just as addictive and
potentially destructive. Almost anything that we like to do - eat, shop, gamble,
have sex - contain the potential for psychological and physiological
dependence. Whether we're watching TV, playing an interactive video game,
or simply searching online for an old movie title, our brains and other organs
automatically react to the monitor's rapidly changing, staccato stimuli: heart
rate slows, brain blood vessels dilate, and blood flows away from major
muscles. As we continue staring at the screen, this physical reaction helps our
brains focus on the incoming mental stimuli, and the constant flow of visual
stimuli can shift our orienting responses into overdrive. Eventually, however,
rather than continued mental stimulation, we begin to experience fatigue.

After a computer or video marathon, our concentration abilities often
decline, and many people report a sense of depletion - as if the energy has been
"sucked out of them." Despite these side effects, computers and the Internet
are hard to resist, and our brains can get hooked rapidly - especially young
ones. Sales of video games world-wide are stronger than ever. Constant,
unstoppable, obsessive internet browsing that becomes a daily routine, and
where any interruption causes irritability, may well indicate the presence of an
Internet Addiction Disorder. Psychiatrists are now acknowledging the mood-
altering effects of online pornography, gambling, gaming, networking and
blogging — in some countries, internet addiction has become such a serious
social problem that recovery programmes have been put in place. The impact
of technology on our social, mental, physical and environmental health can be
devastating.

According to the National Cancer Institute, the use of mobile phones
could potentially pose a risk of brain cancer. Moreover, mobile phone users
are more likely to be involved in accidents both in automobiles and on foot.
Cuddling up with that laptop in bed or late night phone conversations keep us
up till the wee hours. These constant interruptions take a toll our mental states,
making it difficult to turn off our brains. Give your brains some time out too!
Today’s children, irrespective of the age group, are using more technology than
ever before. When it comes to the cognitive development of children, the
negative effects that technology aides are far greater. Overuse of mobile
phones and computers can put a strain on the neck and/or back. Using them in
a right manner or a fixed duration can keep you from such discomforts but
excess of anything is bad for health, therefore it is essential to limit yourself.

We spend most of our times glaring at laptops and cell phone screens.
Prolonged screen-gazing can make you suffer from a long list of eye problems
including burning sensations, changes in colour perception or blurred vision.
Advanced technology facilitates the life of human beings. Misuse of
technology may result in unpleasant consequences. For example, using of
computer and other devices up to midnight, may effect on the pattern of sleep
and it may disturb sleep. Addiction to use mobile phone is related to depression
symptoms. Cardiovascular changes in humans exposed tononionizing
radiation [including extremely-low-fre-quency electromagnetic fields (ELF
EMPFs) and radio-frequency radiation (RFR)] are reviewed. Both acute and
long-term effects have been investigated. In general, if heating does not occur
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during exposure, current flow appears to be necessary for major cardiovascular
effects to ensue, such as those due to electric shock. Whereas most studies have
revealed no acute effect of static or time-varying ELF EMFs on the blood
pressure, heart rate, or electrocardiogram waveform, others have re- ported
subtle effects on the heart rate. The possible health consequences of these
results are unknown. Re-garding long-term effects of ELF EMFs, reports from
the former Soviet Union in the early 1960s indicated arrhythmias and
tachycardia in high-voltage-switchyard workers. Subsequent studies in
Western countries, however, did not confirm these findings. These studies are
limited by uncertainties regarding exposure dura- tions and appropriate control
groups. Investigations of acute cardiovascular changes in humans purposely
ex- posed to RFR have been limited to studies of magnetic resonance imaging
(which, in addition to RFR, involves static and time-varying magnetic fields).
It has been concluded that such exposures, as presently performed, are not
likely to cause adverse cardiovascular effects. Soviet investigators have also
indicated that long-term RFR exposure may result in hypotension and
bradycardia or tachycardia. Other researchers, however, have been incapable
of replicating these results, and some scientists have attributed the effects to
chance variations and mishandling of data. In summary, studies have not
yielded any obvious cardiovascular-related hazards of acute or long-term
exposures to ELF EMFs or RFR at levels below current exposure standards.

1.7. Recreation is a drug for modern life:

In the modern world, a man is enjoying lot of luxuries provided by
the advance technological development on one hand and facing lot of physical,
mental emotional and social disturbances on the other hand. The advance
technological development has provided all kind of comforts in all walks of
life, may it be home or any other work place, agriculture or industries
consequently, it has reduced lot of dependence on each other, caused social
problems, reduced physical work, caused physical problems, working on
machines causes mental problems, and working in shifts allows meeting family
members like strangers, cause emotional problems. Collectively all these
factors effect family life, society and nation adversely in the long run. Further,
the technological advancements in all spheres of life has created lot of
free/leisure time after the working hours, at the same time the advancement in
recreational gadgets like T.V., Video-CD games, computer games have made
the child least interested in physical activity resulting in so many physical,
mental and emotional problems. To counter act both the aspect i.e. the utility
of free time/leisure time in a constructive way and to make a child more
physically active in order to allow his growth and development take place
proportionately, active recreation activities, other than passive ones, are must.
Recreation carries different meaning to different individuals and it is applied
to great variety of activities. Sometimes the term is applied to activities of
young people and adults to differentiate those activities from the play of young
children. Because of this diversity in the use of the word, it is desirable to
understand clearly in the beginning to avoid confusion. In common usage,
however, recreation has a more comprehensive meaning and it is not restricted
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to any particular age group and activity. Recreation means to regain lost vigour
and get a sense of joy, refreshment and satisfaction. Recreation is life itself,
without recreation life is meaningless. The modern age is full of complexities,
a man in order to survive has to do lot of physical and mental work, resulting
in fatigue. Through recreation he can regain the lost vigour or energy.
Recreation is concerned with those activities performed by an individual
during leisure time or at hours not at work. Hence it is frequently referred to as
leisure-time activity. Recreation education is aimed at teaching people to
utilize their free time/leisure time in a constructive manner. To achieve this
aim and to have value as recreation, activities must be suited to his physical,
mental, emotional and social needs. In other words, it implies a careful
selection of activities for the utility of free time in a healthy way. Leisure pass
time is a sub factor of life style. Neglecting leisure can bring negative
consequences. With disorganized planning and unhealthy leisure, people
endanger their health. Leisure time is getting squeezed by modern lifestyles.

1.8. Study for soul ;

Study is the exercise of soul. Placing study as a factor in lifestyle may
lead to more physical and mental health. For example, prevalence of dementia,
such as Alzheimer's disease is lowerin educated people. Study could slow
process of dementia. Technology has improved the lives of many people, with
almost half of adults in the United States unable to imagine life without their
smartphone. The American Psychological Association's Stress in America
Survey 2017 shows that 99 percent of adults own an electronic device, around
86 percent own a computer, 74 percent own a smartphone, and 55 percent own
a tablet. The survey also reports that between 2005 and 2015, the percentage
of adults using social media skyrocketed from 7 percent to 65 percent, with
usage rates of young adults aged between 18 and 29 increasing from 12 percent
to 90 percent in that period. Rates of technology and social media use are
therefore swiftly climbing. Facebook and Instagram alone boast a combined
monthly user base of 2 billion people. Recent research by The Associated
Press-NORC Center for Public Affairs Research found that teenagers aged 13
to 17 years old have shifted their preferred social media platforms and are now
most likely to use Snapchat and Instagram. Key findings of the survey included
the fact that around 76 percent of teenagers use Instagram, 75 percent use
Snapchat, 66 percent use Facebook, 47 percent use Twitter, and fewer than 30
percent use Tumblr, Twitch, or LinkedIn. They also found that although 91
percent of teens use regular text messaging, 40 percent also use messaging apps
such as WhatsApp, Kik, or Line. Social media and text messaging have
become an integral part of how individuals interact with their social groups. In
fact, for many teenagers and young adults, text messaging and social media
communication is now more likely than in-person interactions. The
technological and social media advances of the past decade have bred the
"constant checker." A constant checker is a person who constantly, almost
obsessively, checks their emails, texts, and social media accounts. This profile
is synonymous with 43 percent of U.S. individuals.
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2. Conclusion

With a look at existing studies in health domain, 9 key factors can be
suggested for healthy life style . In regard to each factor, the systematic
planning in micro and macro level can be established. It can provide a social
and individual healthy lifestyle. In conclusion, we live in a world that is vastly
different from the one that existed 50 years ago, and this world places a whole
new set of pressures and challenges in front of us as individuals. You may find
it useful to consider whether any of the factors outlined above have affected
your life, and if so, in what ways. The institutions and systems around us in
society that support and educate us (from schools to local advice centres) are
not yet adequately geared up to help us respond to these challenges, and don’t
give us the full range of life skills, guidance and ideas we need to flourish in
the modern world.
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Epigenetic Changes May Alter Gene Expression

Instructor. Dr. Hale KOKSOY
Selcuk University, Medicine Faculty, Medical Biology AD.,
e-mail: hkoksoy76@selcuk.edu.tr

1. Introduction

The behavior of a person's genes is not only dependent on the DNA
sequence of the genes, but also the epigenetic factors that affect the gene
behavior. Changes in these factors may play an important role in the disease.
The effect of the external environment on genes can lead to disease, and some
of these effects can be inherited in humans. It is difficult to design studies
investigating how environmental factors affect the genetics of an individual
offspring. However, in some regions where the social order is highly
centralized, environmental information can be obtained that can affect
families. Epigenetics involves controlling the genetics of an individual by
factors other than DNA sequencing. Epigenetic changes can turn genes on and
off and determine which proteins to copy.

1.1. What is epigenetics? What is the mechanism of influencing genes?

Epigenetics is involved in many normal cellular processes. Imagine the
fact that all of our cells have the same DNA, but our bodies contain many
different cell types, such as neurons, liver cells, pancreatic cells, inflammatory
cells, and others. How could that be? In short, cells, tissues, and organs differ
due to the “opening” or expression of certain gene groups, and the “closing”
or repression of other gene groups. Epigenetic silencing is a method of
shutting down genes and may contribute to differential expression. Silencing
may partly explain why genetic twins are not phenotypically identical. In
addition, epigenetics is important for the inactivation of X chromosomes,
which is necessary for female mammals, such as males, to not have a double
X chromosome gene product (Egger et al., 2004). From here, the importance
of closing genes through epigenetic changes can be easily understood. There
are three systems that can interact with each other in the cell to silence genes:
DNA methylation, histone modifications, and RNA-associated silencing
(Figure 1; Egger et al., 2004).
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Figure 1. Interaction between RNA, histone modification, and DNA
methylation in heritable gene silencing.
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2. Materials And Methods
2.1. Material:

In the epigenetic studies, the DNA and RNA materials are isolated, the gene
region to be studied is cut with certain enzymes and electrophoresis and
sequence analysis are studied. Bioinformatically compared with previous
healthy genes.

2.2. DNA Methylation:

DNA methylation is a chemical process that adds a methyl group to DNA.
DNA methylation is highly specific and occurs at the site of a cytosine
nucleotide alongside a guanine nucleotide that is always bound by a phosphate;
this is called the CpG region (Egger et al., 2004; Jones & Baylin, 2002;
Robertson, 2002). CpG regions are methylated with one of 3 enzymes called
DNA methyltransferases (DNMTSs) (Egger et al., 2004; Robertson, 2002).
Three DNA methyltransferases (DNMTs), DNMT1, DNMT3a and DNMT3b,
catalyze the transfer of a methyl group from S-adenosyl-L-methionine (SAM
or AdoMet) to the C5 position of cytosine (Valente et al., 2014).

DNMTL is responsible for methylating hemimethylated DNA and thus
DNA methylation maintenance, whereas DNMT3a and DNMT3b are involved
in de novo DNA methylation, but they can also participate in methylation
maintenance. DNMT3a has two different isoforms, and DNMT3b has more
than 30 isoforms (Duymich et al., 2016 and Gopalakrishnan et al.,
2009). Placing methyl groups changes the structure and external appearance of
DNA, as well as the interaction of the gene with the mechanisms within the
cell nucleus required for transcription.

In humans, DNA methylation is a stable epigenetic mark that occurs at the
C5 position of cytosines, mainly in a CpG dinucleotide context, but also in
non-CpG regions of stem cells (Du et al., 2015 and Gros et al., 2012). More
than 50% of genes are associated with CpG islands in their promoter regions.
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Generally, low levels or a lack of DNA methylation in the promoter region
is correlated with an “on” configuration of chromatin that favors the interaction
of DNA with transcription complexes leading to the activation of gene
expression. By contrast, methylation of CpG islands in gene promoters is
correlated with an “off” configuration of chromatin that leads to gene silencing
(Yoo et al.,, 2006). DNA methylation is used in some genes to distinguish
which gene is inherited from the father and which gene is the mother, and this
process is called genomic imprinting. (Figure 2) (Ambrosi et al., 2017).

Figure 2. Representation of DNA Methylation.
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2.3. Histone Modifications:

Histones are proteins that are the main component of chromatin, a complex
of proteins that make up DNA and chromosomes. Histones serve as a reel
around which DNA can be wound. If histones are altered after translation into
the protein (ie post-translation change), it may affect how the chromatin is
regulated, thereby determining whether the associated chromosomal DNA is
to be transcribed. If the chromatin is not compact, it is active and the associated
DNA can be replicated. In contrast, if chromatin is condensed (forming a
mixture called heterochromatin), it is inactive and DNA transcription does not
occur.

Figure 3. Modifications of Histones.
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Histones can be replaced by two basic methods: acetylation and
methylation. These are chemical processes that add an acetyl or methyl group
to the lysine amino acid in the histone, respectively. Acetylation is often
associated with active chromatin, while deacetylation is usually associated
with heterochromatin. On the other hand, histone methylation can be a marker
for both active and inactive regions of chromatin. For example, methylation of
a particular lysine (K9) in a specific histone (H3) indicating silent DNA is
common throughout the heterochromatin. This is the type of epigenetic change
that is responsible for the inactivated X chromosome of females. In contrast,
methylation of a different lysine (K4) in the same histone (H3) is a marker of
active genes (Egger et al., 2004).

2.4. RNA Linked Silencing:

If RNA; If antisense transcriptions are in the form of non-coding RNAs or
RNA interference, the genes may also be closed by RNA. RNA may affect
gene expression by inducing heterochromatin or by triggering histone
modifications and DNA methylation. (Figure 4)(Borges and Martienssen,
2015).

Figure 4. Schematic representation of RNA-dependent silencing.
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3. Results And Discussion
3.1. View Full-Size Image: EPIGENETICS AND DISEASES:

While epigenetic changes are necessary for normal development and
health, they may also be responsible for some disease states. Disruption of any
of the three systems contributing to epigenetic changes can lead to abnormal
activation and silencing of genes. Such disturbances have been associated with
cancer, syndromes related to chromosomal disorders and mental retardation
(Table 1).
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Table 1 Eplgenetic diseases

Disease Symptom Astiokogy Reforences
ATR-X gyncrom: ntelec M TRX.

Fragie Xsyndrome
m

Table 1. Epigenetic diseases, causes and symptoms. Epigenetic changes are
responsible for human diseases such as fragile X syndrome, Angelman
syndrome, Prader-Willi syndrome and various types of cancer. Abbreviations:
ATR-X syndrome, alpha-thalassemia, (mental) retardation, X-linked; BWS,
Beckwith — Wiedemann syndrome; CREB (cAMP-response-element-binding
protein) is an active protein in long-term memory; HAT, histone
acetyltransferase; HMT, histone methyltransferase; ICF, immune deficiency,
centromeric region instability and facial anomalies syndrome; UTR,
untranslated region. Source: Egger, G. et al. Epigenetics in human disease and
prospects for epigenetic therapy. Nature 429, 459 (2004).

3.2. Relationship between Epigenetics and Cancer:

The first human disease linked to epigenetics was cancer in 1983. The
researchers found that the diseased tissue from patients with colorectal cancer
had less DNA methylation than the normal tissue of the same patients
(Feinberg & Vogelstein, 1983). Because the methylated genes are often closed,
loss of DNA methylation can alter abnormally high gene activation by altering
the chromatin pattern. On the other hand, too much methylation may disrupt
the operation of tumor suppressor genes that serve as protection.

As mentioned earlier, DNA methylation occurs at CpG sites, and the
majority of CpG cytosines in mammals are methylated. In normal cells,
however, there are DNA extensions near the methylated, CpG-rich promoter
regions (known as CpG islets). These CpG islets are highly methylated in
cancer cells and cause genes that should not be closed and silenced. This
abnormality is epigenetic changes that occur in tumors and occur early in the
development of cancer (Egger et al., 2004; Robertson, 2002; Jones & Baylin,
2002). Hypermethylation of islets of CpG causes tumors by blocking tumor
suppressor genes. In fact, such changes may be more common in human cancer
than in DNA sequence mutations (Figure 5).
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Figure 5. Movement mechanism of the nucleoside analog inhibitor.
Deoxynucleoside analogs, such as 5-aza-2-deoxycytidine, indicated by Z, are
converted into triphosphate in S-stage cells and introduced into DNA instead
of cytosine. To ensure participation, ribonucleosides such as 5-azacytidine and
zebularin are reduced by the ribonucleotide reductase at the diphosphate level
(not shown). Upon entering DNA, pseudo-base pairs form a covalent bond
with DNA methyltransferases (DNMT), resulting in the reduction of active
enzymes and demethylation of DNA. Pink circles indicate methylated CpG
and cream circles indicate unmethylated CpG. Source: Egger, G. et al.
Epigenetics in Human Disease and Prospects for Epigenetic Therapy. Nature
429, 460 (2004).

In addition, although epigenetic changes do not alter the DNA sequence,
they may cause mutations. Almost half of the genes that cause familial or
hereditary cancer types are covered by methylation. Many of these genes
normally suppress tumor formation and aid in DNA repair. DNA repair
mechanisms include O6-methylguanine-DNA methyltransferase (MGMT),
MLH1 cyclin-dependent kinase inhibitor 2B (CDKN2B) and RASSF1A. For
example, hypermethylation of the MGBT promoter causes an increase in the
number of G-A mutations (Figure 5).

Hypermethylation can cause irregularities in microudiats, which are
repeated DNA sequences. Micro satellite is common in normal individuals and
usually consists of repeats of the CA dinucleotide. Too much methylation of
the promoter with the MLH1 DNA repair gene disrupts the microudi, causing
it to lengthen or shorten (Figure 5). Micro satellite disorder is associated with
many cancers. These include colorectal, endometrial, ovarian and stomach
cancers.
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3.3. Relationship between Epigenetics and Mental Retardation:

Fragile X syndrome is the most common mental disability, especially in
men. Both sexes may be affected, but since males have only one X
chromosome, a fragile X will affect them more seriously. In fact, fragile X
syndrome occurs in about one in 4,000 males and one in 8,000 females. People
with fragile X syndrome have severe mental disabilities, late wverbal
development, and “autism-like” behaviors (Figure 6) (Penagarikano et al.,
2007).

W17xeN Frai X Kromozomy. ¢

Figure 6. Marker X chromosome. Metaphase chromosomes showing a
strange constriction at the end of the long arm of the X chromosome, which is
characteristic of fragile X individuals. The black arrowhead in the upper right
corner indicates the marker X chromosome. Figure Source: Penagarikano, O.,
Mulle, J., & Warren, S. T. The pathophysiology of fragile X syndrome. Annual
Review of Genomics and Human Genetics 8, 109-129 (2007).

Fragile X syndrome is named after the microscope image of the X
chromosome fragment containing this genetic abnormality; it usually appears
to hang with a thread and break easily (Figure 6). The syndrome is caused by
an abnormality in the FMR1 (fragile X mental retardation 1) gene. In humans
without fragile X syndrome, the CGG trinucleotide in the FMR1 gene is
repeated 6 to 50 times. In contrast, individuals with more than 200 repetitions
have a complete mutation and usually show symptoms of the syndrome. A
large number of CGGs cause methylation of CpG islets in the promoter region
of the FMR1 gene, normally these islands do not contain methyl.

This methylation closes the gene by preventing the FMR1 gene from
producing an important protein called the fragile X mental retardation protein.
Loss of this specific protein causes fragile X syndrome. Epigenetic change
associated with FMR1 methylation is the real cause of the syndrome, although
the focus is on CGG expansion mutation as the cause of fragile X.

99



Academic Studies on Natural and Health Sciences - Chapter 8

Fragile X syndrome is not the only disease associated with mental
retardation due to epigenetic changes. Other such diseases include Rubenstein-
Taybi, Coffin-Lowry, Prader-Willi, Angelman, Beckwith-Wiedemann, ATR-
X and Rett syndromes (Table 1).

3.4. Epigenetic Treatment in Disease Control:

Since many diseases, such as cancer, involve epigenetic changes, it seems
reasonable to try to prevent them with epigenetic treatments. These changes
seem to be an ideal target because, unlike DNA sequence mutations, they can
be corrected by treatment. The most well-known of these therapies aims to
alter either DNA methylation or histone acetylation.

Inhibitors of DNA methylation can reactivate the silenced genes. Two
examples of such drugs are 5-azacytidine and 5-aza-2'-deoxycididine (Egger
et al., 2004). These drugs work by acting as cytosine nucleotides and
incorporating themselves into DNA during DNA mapping. After incorporation
into DNA, it inhibits the work of DNMT enzymes and prevents DNA
methylation. Drugs targeting histone modifications are called histone
deacetylase (HDAC) inhibitors. HDACs are enzymes that separate acetyl
groups from DNA, thus condensing chromatin and stop transcription. Blocking
this process with HDAC inhibitors leads to gene expression. The most
common HDAC inhibitors include phenylbutyric acid, SAHA, depsipeptide
and valproic acid (Egger et al., 2004).

Care must be taken in the use of epigenetic therapy because epigenetic
processes and changes are very common. To be successful, epigenetic
therapies must be choosing irregular cells; otherwise, activating gene
transcription in normal cells can make them cancerous, so treatments can cause
diseases they are trying to counteract. Despite this possible drawback,
researchers are finding ways to specifically target abnormal cells with minimal
damage to normal cells, and epigenetic treatment is increasingly promising.
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ABSTRACT

This research aimed to specify correlations between teachers’ perception
of school culture and dimensions of organizational cynicism in terms of
sociodemographic features of teachers. Questionnaire was administered to
309 primary school teachers. Statistically significant negative and weak
correlations were found between the sub-dimensions of affective cynicism and
behavioral cynicism and sub-dimensions of school culture. As scores obtained
from sub-dimensions of affective cynicism increased, scores obtained from the
school culture scale decreased. There were no statistically significant
correlations between affective cynisim and colleague-personal support sub-
dimensions of the school culture. Statistically significant, weak negative
correlations were found between affective cynicism and sub-dimensions of
school culture such as teacher collaboration, development culture, and
teaching culture.

Keywords: Affective Cynicism, Behavioral Cynicism, Cognitive Cynicism,
Primary School, Teacher, School Culture

INTRODUCTION

Educational institutions have to continue their lives in an environment
where national borders are removed due to globalization and competition.
Achieving competitiveness depends on the members of the schools to integrate
themselves with the school and to work with sacrifice and devotion. This
requires the existence of a common power. This common power is called the
culture that a school has, in other words, school culture. School culture is all
material and spiritual elements that constitute the identity of a school and affect
the behavior of all employees. The basic elements of school culture are values,
beliefs, norms, attitudes, hidden assumptions, heroes, stories, language,
symbols, slogans and ceremonies. Some of the important variables that affect
school culture are the personal experience and values of the members of the
schools. Feelings, emotions and behaviours of school staff are directly
proportional to school culture. Because basic elements of school culture
affect the thoughts, relationships, behaviours and expectations among
administrators, teachers, students and parents and also how school staff do their
job. Cynic feelings and behaviours of school staff weaken school culture and
prevent development of schools. For this reason, it is very important to reveal
the degree of school culture and cynicism in a school for taking precautions,
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finding causes and solutions about the obstacles that prevent development and
efficacy of a school.

School Culture

In some schools, positive and constructive culture can be observed. The
aims specified by educationalists have the techniques to contribute to their
teaching activities and their social development. These require the highest level
in morale, sensitivity and responsibility (Demirkol & Savag 2012). Positive
school culture develops relationships, trust, and collaboration and the staff
working in such a culture focus on developing themselves (Hopkins 2000).
Positive school culture also devotes individuals to their school, provides trust
towards the school, prevents any destructive attempts, directs teachers’ and
students’ behaviors and their demands, and increases success rate (Gilimiiseli
2006). A fundamental necessity to support and sustain success in school is to
create a strong school culture (Bean & Martinez 2015). For an effective school
culture, one of the most required conditions depends on a strong school culture
among the staff. Strong school culture comes about through a collaborative
effort among directors and staff for common values, norms, and beliefs. In such
an enviroment, less supervision stress is felt among teachers (Celik 2000).
Strong school culture motivates teachers more. If there is a positive school
culture, student and staff learn better (Cheng 1993). In schools where
collaborative culture domains, teachers attribute more care to their positions,
and their relationships with colleagues and the directors, their students are their
focus point and have positive feelings about each other, their tasks, and
students (Henderson et al. 2005). We can not argue that each school will have
positive school culture. In schools with negative school culture, there is a clear
discrimination by the administration or among teachers themselves. In such
circumstances, teachers are demotivated, they forget their commitments and
negative and destructive criticisms are at top level (Demirkol & Savas 2012).
In such schools, the staff have a very low level of motivation and commitment
(Deal & Peterson 1999). Under such circumstances professional learning is not
assumed as a value and there is an opposition to new changes (Fullan 2001).
In this respect, while positive school culture changes and develops a school,
negative school culture plays an obstructive role in this issue. Negative norms
and values affect school culture negatively. Therefore, teachers, who are the
backbone of a school, affect school development with their negative attitudes,
behaviors, and thoughts.

Effects of Organizational Cynicism in Schools

On the one hand, while cynicism is defined as a personal decisive
characteristic by birth, usually reflecting disappointments such as negative
feelings and conceptions, organizational cynicism is explained as a negative
inclination to disguise and criticise the organization with the belief that it is
not a unity, with negative feelings and inclination to disguise and criticise with
beliefs and feelings under three dimensions as cognitive, affective, and
behavioral (Abraham 2000; Andersson 1996; Brandes et al. 1999). The first
dimension includes the cognitive cynics who think that their organizations
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lack honesty, frankness, and sincerity which are the basics of organizational
unity. The second dimension is emotional, which reflects emotions towards the
organization such as fear, anger, hatred, desguise, and embarrasment. The
third dimension includes an inclination by cynics to exhibit insincere,
dishonest, sarcastic, smarty, unnatural, and contemptous behaviors (Brandes et
al. 1999). When this issue is considered through an organizational angle, it can
be said that the factors triggering organizational cynicism are personal and
social. Andersson (1996) classified the causes of cynicism as follows:
“Organizational causes of cynicism are weak communication, limited self-
expression, rude behavior, administrative inadequacy. Causes related to job or
role are role ambiguity, role conflict and work overload. Causes of cynicism
related to work environment are high level of administrating power, offensive
dismissals, unearned gains and organizational irresponsibility. Personal causes
of cynicism are self-esteem, control focus, sensitivity for justice, negative
feelings,  machiavellanism,occupational ~ ethics and  demographic
characteristics. Also situational causes may be the group norms”.

Besides, when the results emerged from organizational cynicism are
examined, it can be seen that it brings along negative outcomes related to the
organization as well as the workers. While cynicism decreases workers’
loyalty, motivation, and their unity in the organization, their job-satisfaction,
taking extra tasks and their performance, organizational citizenship, their trust
in the management and communication in the organization and caring about
their friends in the organization. It also harms organizational identity,
decreases their attendance , causes complaints, unwanted behaviors, strain,
states of quitting the job, feelings of alienation, emotional exhaustion and
resistance against the organization (Abraham 2000; Bedeian 2007;
Cropanzano et al. 2003; Evans et al. 2011; Ferres & Connel 2004; Jordan et
al. 2007; Nair & Kamalanabhan 2010; Stanley et al. 2005; Wattve &
Piotrowski 2008; Wilkerson et al. 2008).

THE TURKISH CONTEXT

Development of educational institutions can be achieved through the
contributionas of all stakeholders of education, especially teachers who have
positive thoughts and attempts to create powerful and effective schools. But
organizational cynicism, which brings along negative and destructive results
in organizations, may also harm schools in terms of their structure, function,
aims, norms, values, traditions and observable arrangements; in short, their
school cultures. Although there are few studies done about school culture
(Lesinger et.al,2016; Senol,LH. And Lesinger,F.Y. ,2018; Sezenler and
Sezenler , 2019; Lesinger et al.,2019), there is no previous research done about
organizational cynicism in North Cyprus. This article explores the correlations
between the perceptions of primary school teachers about the school culture
and the organizational cynicism in terms of their demographic features. Data
obtained from this research will help schools with weak culture and staff
having high cynicism levels may investigate the causing factors, take
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precautions with the help of the teachers to eradicate such factors as well as to
develop teachers’ concerns.

Objectives

This research aimed to specify correlations between teachers’ perception of
school culture and dimensions of organizational cynicism in terms of gender,
age, position, education, branch, experience, number of students, weekly
teaching load, location of schools and contribute to literature. The following
questions were directed to the participants to seek answers related to these
aims;

1. Is there a statistical significant difference, in terms of gender of teachers,
between organizational cynicism and the school culture?

2. s there a statistical significant difference, in terms of age of teachers,
between organizational cynicism and school culture?

3. Is there a statistical significant difference, in terms of education of teachers,
between organizational cynicism and school culture?

4. Is there a statistical significant difference, in terms of branches of teachers,
between organizational cynicism and school culture?

5. Is there a statistical significant difference, in terms of seniority of teachers,
between organizational cynicism and school culture?

6. Is there a statistical significant difference, in terms of experience of teachers,
between organizational cynicism and school culture?

7. Is there a statistical significant defference, in terms of number of students in
schools, between organizational cynicism and school culture?

8. Is there a statistical significant difference, in terms of number of teachers,
between organizational cynicism and school culture?

9. Is there a statistical significant difference, in terms of weekly teaching load,
between organizational cynicism and school culture?

10. Is there a relationship between school culture and organizational cynicism?
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Methodology
Research Method

A descriptive survey model was conducted in this research. A descriptive
survey model is an approach aiming to describe a situation in the past and now
as it is. The topic, the individual or the object in this research is defined as that
in its conditions. They are not changed or influenced in any way (Karasar
1999).

Data Collection Tool
School Culture Scale

This scale was developed by Sahin (2011). The likert type scale is
composed of 37 items, arranged in a five-fold rating as “strongly agree” (5
points) and “ strongly disagree” (1 point). The test by Kaiser Mayer Olkin
(KMO) and Barlett indicated sound results and an explaratory factor analysis
was done to obtain a 5-dimension factor structure In the English version of the
scale. The Cronbach Alpha reliability coefficiency was found as .93 for the
total scale and the reliability coefficiency for the dimensions varied between
.89 and .73. In the analysis of the Turkish version of the scale the correlation
for test re-test was found as .86. The calculated KMO coefficiency to specify
the suitability of sampling was found as ,916; The result of Barlett test was x2:
3448.514; df:666 and p:,000. For the total scale, the Cronhach Alpha reliability
coefficiency is ,95. At the end of the factor analysis a five-factor structure
explaining %58.24 of the total variance and an eigen value over 1.00, factor
loads over.30 was obtained.

Organizational Cynicism Scale

In this research, researchers used ‘“Organizational Cynicism Scale”,
developed by Brandes, Dharwadkar & Dean (1999). In this scale, cognitive
dimension consists of five items, affective dimension consists of four items,
and behavioral dimension consists of four items. Researchers calculated the
factor loads in the cognitive dimension between 0.63 and 0.81, 0.75 and 0.80
in the affective dimension, and 0.54 and 0.80 in the behavioral dimension.
Meanwhile, the coefficiency of internal validity of Cronbach Alpha was
calculated as 0.86, 0.80, and 0.78. A five-likert type grading scale was used as
“strongly agree” (5), “agree” (4), “partly agree” (3), “don’t agree” (2), and
“strongly disagree” (1). The highest point to be received in this sclae is 65 and
the lowest is 13 points. The first five items on the scale measure the cognitive
dimension, items 6,7,8,9 measure the affective dimension, and items
10,11,12,13 measure the behavioral dimension.

Pilot Study

The survey consisted of three parts; part one dealt with demographic
characteristics of the teachers, part two dealt with the items of organizational
cynicism scale, and part three dealt with items of school culture scale. The
survey was administered to 40 randomly selected primary school teachers. The
participants were assured that they could ask any questions for any clarification
related to the scale items. This test was primarily overviewed by the
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researchers individually for any possible misundersood, misleading items that
needed clarification as well as the suitability of the Likert scale, the time
allocated and the impact on the teachers. No changes were made based on the
pilot study.

Participants

In the research universe, there were 1572 primary school teachers in 2018.
The universe was stratified according to the percentage of teachers in four
regions in North Cyprus; Lefkosa, Gazi Magusa, Girne, Guzelyurt, and Iskele
(Table 1). The survey was administered to 309 teachers who were chosen at a
%95 confidence level and % 0.05 sampling error.

Table 1 Participants

Region MNo.of L Sampling
Teachers

Lefkoza [ 039 120
Magusa 368 0.23 72

Girmne 333 021 65
Guzelyurt 147 0.09 29

Iskele 115 0.07 23

Total 1572 1,00 309

Data Analysis

Frequency analysis was used in specifying the participants’ socio
demographic characteristics. The overall scores in school culture and cynicism
scale and the scores in in the sub-dimensions of the scales were given as
descriptive statistics such as average, standard deviation, the lowest and the
highest values.

In order to specify the hypothesis tests, for the normal distribution of the
data the Kolmogorov-Smirnow test was used and the Q-Q-plot and skewness-
kurtosis values were examined and the congrueness of the data set to normal
distribution was confirmed. Independent sample t-test was used where
independent variable consisted of two categories and ANOV A was used when
there were more than two categories. The Tukey test, one of Post Hoc tests,
was used to specify the source of the difference (if there were any among the
categories). The Pearson correlation was calculated to find out the correlations
between school culture and organizational cynicism.
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RESULTS
Teachers’ Demographic Characteristics

Table 2. Teachers’ Descriptive Features

No (n) %
Gender
Female 202 65.37
Male 107 34.63
Age Range
30 years and below 69 22.33
Between 31-35 yrs. 41 13.27
Between 36-40 yrs 56 18.12
Between 41-45 yrs 57 18.45
46 years and over 26 27.83
Education
Faculty of Education 180 58.25
B.A (Excp. Faculty of Education] 63 20.39
Post-graduate 66 21.36
Subject
Sciences/Mathematics 43 15.86
Social Sciences/Turkish/Foreign Language 20 25.89
Arts/Music/P.E 39 12.62
Class Teacher 141 45,63
Experience
10 yrs. and below 28 28.48
Between 11-15 yrs a6 27.83
Between 16-20 yrs a2 26.54
21 yrs. and above 53 17.15
Weekly teaching load
15 hrs. and less 119 38.51
Between 16-20 hrs. 31 29.45
21 hrs and over 39 32.04
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Table 3. The Features of the participants’ schools

No (n) %
Region
Lefkosa 120 38.83
Girne B85 21.04
Guzelyurt 29 3.39
Gazimagusa 72 23.30
Iskele 23 2.44
Number of students
250 and below 23 26.86
Between 251-350 105 33.98
351 and over 121 39.16
Number of teachers
20 and below 121 39.16
Between 21-60 73 25.24
61 and over 110 35.60

Table 4. Descriptive statistics of the scores

Total Score Item Score

n x s Min Max x s
Organizational Cynicism Scale
Affective cynicism 309 15.16 5.50 5.00 25.00 3.03 1.10
Cognitive cynicism 309 13.60 4.67 4.00 20.00 3.40 1.17
Behavioral cynicism 309 12.53 4.32 4.00 28.00 3.13 1.08
School culture scale
School leadership 309 25.16 8.17 10.00 44.00 2,52 0.82
Colleague/individual support 309 1%.20 5.89 8.00 3400 240 0.74
Teacher collaboration 309 1%.30 6.12 8.00 36,00 241 0.77
Development culture 309 12.16 4.07 5.00 23.00 243 0.81
Teaching culture 309 1516  4.72 6.00 25.00 253 0.79

The average score of the participants from affective cynicism was
15.16+5.50, their score from cognitive cynicism was 13.60+4.67, and their
score from behavioral cynicism was 12.53+4.32. Average item point of
affective cynicism is 3.03%1.10. Teachers generally responded to the questions
in affective cynicism as “Not sure”. The average item point of cognitive
cynicism is 3.40+1.17 and the responses the questions were generally as “I
agree”. As for behavioral cynicism scale, the average item score is 3.13£1.08,
which indicate the teachers indecisiveness in this sub-dimension.
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When the average total points scored in the school culture scale is
overviewed, it can be seen that average score in school leadership sub-
dimension is 25.16+8.17, in the sub-dimensions of colleagues- personal
support, their average score is 19.20+5.89,in dimension of teacher
collaboration, their average score is 19.30+6.12, in the sub-dimensions of
development culture and teaching culture the average score is 12.16+ 4.07 and
15.16+4.72. At this point, it was determined that the average item points of the
school culture scale are between 2.41 and 2.53. This indicates that teachers’
responds to the questions in the sub-dimensions of school culture scale was
generally as “Don’t agree”.

Table 5. The comparison of the scores in Organizational Cynicism and
School Culture Scale in terms of gender

Scale Sub- Gender n X 5 t P
Dimensions
Affective Female 202 15.45 5.52
cynicism 1.25 0.21
Male 107 14.63 5.4

Organizational

Cynicism Cognitive Female 202 13.76 4.63
cynicism 0.86 0.39

Male 107 13.28 473

Behavioral Femnale 202 12.80 448
cynicism 1.54 0.13

Male 107 12.01 3.96

School Female 202 25.15 7.87
leadership -0.02 0.95

Male 107 25.17 876

Colleague Female 202 15.00 5.56
personal -0.79 0.43

support Male 107 19.56 6.48

School culture Teacher Female 202 19.56 5.67
scale Collaboration -0.57 0.57

Male 107 15.58 6.91

Development Female 202 12.00 3.68
Culture -0.99 0.32

Male 197 12.48 472

Teaching Female 202 15.09 453
Culture -0.31 0.75

Male 107 15.27 5.07
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The points scored in organizational cynicism and school culture in terms of
gender indicate that there is not a statistical significant difference between the
scores of both genders.

Table 6. The comparison of scores teachers got in organizational
cynicism and school culture scale in terms of age

Scale Sub- Age n x H min. Max F p
Dimensions group
Organisational 30yrs/ 69 1812 495 [ 25 11.20 0.00*
cynicism below
scale Affective 31/35yrs 41 1454 448 7 25
cynicism 36/40yrs 56 16.50 5.10 5 25
41/45yrs 57 12.82 4.18 ] 21
46/above  BE 13.77 6.04 ] 25
Cognitive 30yrsfbel. 69 15.78 411 ] 20 B.55 0.00*
cunicism 31/35yrs 41 13.29 384 [ 20
36,/40yrs 56 14.78 437 5 20
41/45yrs 57 12.02 438 4 20
46 above 86 1226 5.03 5 20
Behavioral 30/below 63 1338 424 5 20 6.96 0.00*
cynicism 31/35yrs 41 1244 410 5 20
I6/a0yrs | 56 1455 478 5 28
41/45yrs 57 1126 358 4 17
46 ahove 36 1140 406 5 17
School 30/below 69 2383 7.96 13 44 212 0.08
Leadership 31/35yrs 41 26.98 B.33 10 38
36,/40yrs 56 2375 B.15 1 44
41/45yrs 57 2538 B.65 12 43
46/above  BS 23.10 7.70 13 40
Colleague 30/below 69 19.48 5.67 12 34 1.85 0.12
personal 31/35yrs 41 20.37 6.60 8 32
support 36/40yrs 56 19.63 564 9 32
41/45yrs 57 19.70 6.15 B8 34
16/above 86 17.80 558 3 30
School culture Teacher 30/below a9 19.86 5.56 11 31 231 0.06
scale Collaboration 31/35yrs 41 20.29 6.90 B 30
36/40yrs 56 2005 6.03 g 36
41/45yrs 57 18.70 0.64 g 32
46 /above BE 17.64 5.66 g 30
Development 30/below 69 1219 369 5 20 344 0.01*
culture 31/35yrs 41 13.07 474 5 21
36/40yrs 56 1286 418 6 23
41/45yrs 57 1291 434 [ 22
46/above 86 10.88 349 5 1z
Teaching 30/below 69 1552 419 7 25 138 0.24
culture 31/35yrs 41 16.00 480 [ 24
36/40yrs 56 1568 443 6 23
41/45yrs 57 14.89 5.23 6 25
46 /above 86 14.29 483 6 23

*p<0.05
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As seen in table 6, there is a statistical significant difference between the
scores in affective cynicism, cognitive cynicism, and behavioral cynicsm sub-
dimensions in organizational cynicism scale, in terms of teachers’ age
(p<0.05). Teachers below 30 years of age exhibited higher cynicism compared
to the ones between 41-45 years of age and they also exhibited more negative
attitudes.

When the total points in the sub-dimensions of school culture scale, a
statistically significat difference among the scores was not noted in school
leadership, colleague-personal support, teacher collaboration, and teaching
culture in terms of age of teachers (p<0.05). All the teachers in all age range
scored similar points.

A statistically significant difference was noted between the points scored
by age range in the sub-dimensions of development culture (p<0.05).
However, teachers over 46 years aof age scored lower points inthe sub-
dimensions of development culture compared to other age ranges. In other
words, it was found out that teachers of 46 and above have a lower level of
development culture related to organizational culture.

Table 7. A comparison of teacher scores in organizational cynicism and
school culture in terms of education

Scale Sub- Education n X 5 Min Max F 1]
Dimen.
Organ.  Affective Fac.of Edu. 180 14.99 572 [ 25 0.23 0.7%
Cyncism  cynicism B.A 63 15.27 496 5 25
Scale Post gradu. =) 1552 543 5 25
Cognitive Fac.of Edu. 180 13.14 481 5 20 252 0.08
Cynicism B.A 63 13.84 3.82 5 20
Post. Gradu. a6 1461 4.89 4 20
Behavioral Fac.of Edu. 180 12.05 4.48 5 28 267 0.07
Cynicism B.A 63 1313 3.60 4 15
Post Gradu. a6 13.26 4.40 5 28
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School School Fac.of Edu. 180 2537 8.58 10 44 270 0.07
Cultwure  Leadership B.A 63 2652 7.50 15 43
Scale Post Gradu. 66 2318 741 11 38
Collezgue Fac.of Edu. 130 1875 572 8 32 693 0.00"
Personal B.A 63 2157 6.32 8 34
Support Post Gradu. 66 18.15 5.39 9 30
Teacher Fac.of Edu. 180 18.80 6.09 8 32 5.82 0.00*
Collaboration B.A 63 21.60 6.45 12 36
Post Gradu. a6 18.48 5.39 8 2%
Development Fac.of Edu. 180 12.11 405 5 22 3.28 0.04=
Culture B.A 63 13.16 412 7 23
Post Gdaru. 66 1135 3.92 5 22
Teaching Fac.of Edu. 180 14.95 481 6 25 211 0.12
Culture B.A 63 16.22 4.67 7 25
Post Gradu. a6 14.70 4.40 [ 24
~p<0.05

Table 7 shows that there is no statistical significant difference between
scores obtained from affective cynicism, cognitive cynicism, and behavioral
cynicism sub dimensions (p<0.05). Although the scores by Post-graduate
teachers in three sub-dimensions are higher compared to other teachers, this
difference is not at a statistically meaningful level.

There is no statistical significant difference in the scores of the teachers,
in terms of their education, in the sub-dimensions of teaching culture and
school leadership (p<0.05). A statistical significant difference is observed
between colleague-personal support, teacher collaboration, and development
culture, in terms of education of teachers (p<0.05). This difference emerges
from the teachers with post-graduate studies and their scores in these
dimensions are at a statistically higher level. A statistically meaningful
difference between the scores by teachers from Educational Faculties and the
ones with B.A degrees from a post-graduate programme from a different
institution in the sub-dimensions of colleague-personal support, teacher
collaboration, and development culture is not observed.
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Table 8. The comparison of the scores in organizational cynicism and
school culture, in terms of teachers’ branches

Scale Sub-dimensions Branch n X 5 Min Max F p
Affective Science/maths 49 1353 6.30 [ 25 15.44 0.00*
Cynicism Soc.5c/Tur/ 80 12.08 4.48 5 22
Foreign Lang.
Draw/Music/P.E 39 16.97 5.69 8 25
Class Teacher 141 16.99 471 5 25
Organi.
zational  Cognitive cyni. Science/Maths 48 11.67 490 5 20 16.76 0.00*
cynicism Soc.5ciTurf B0 1144 454 4 20
sclae Foerign Lang.
Draw,/Music/P.E. ] 15.13 4.02 5 20
Class Teacher 141 15.06 411 5 20
Behav. Cynicism science/Maths 49 1061 421 5 17 10.60 0.00*
So:.ﬁuﬁurklsn B0 1120 4.17 4 20
For. Lang.
Draw/Music/P.E 39 1358 3.49 6 20
Class Teacher 141 13.66 4.25 5 28
School Science/Maths 439 2441 9.69 13 43 0.80 0.48
Leadership Soc.5ci Turkish B0 26.35 517 12 44
Fore. Lang
Draw_/Music/PE 38 2495 78BS 10 42
Class Teacher 141 24.80 7.03 11 44
Collesgu/personal  Science/Maths 49 1924 7.67 g 34 0.86 0.46
support SocScie/Turkish 80 1975 6.64 g 32
Foreign Lang.
Draw/Music/P_E 39 1597 6.24 8 32
Class Teacher 141 18.65 448 B 34
School Teacher Collab. Science/maths 49 1939 7.93 10 31 0.12 0.85
Culture Soc.5ci/Turkish/E B0 19.54 7.01 B 34
Scale Foreign Lang
Draw/Music/P.E 39 1351 6.28 B 36
Class teacher 141 15.09 4.73 9 31
Development science/Maths 49 12.24 5.42 5 22 223 0.08
Culture Soc.5cifTurkish,/ B0 13.03 468 5 22
Foreign Lang.
Draw/Music/P_E 39 1238 4.45 5 23
Class Teacher 141 11358 279 5 20
Teaching Culture Science/Maths 49 14.47 6.01 -] 25 0.54 0.65
Soc. ScifTurkish/ B8O 1505 5.05 6 25
Foreign Lang.
Drraw/Music/P_E 39 1562 477 [ 24
Class Teacher 141 15.33 3.97 5 25
*p<0.05
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Table 8 shows that there is a statistically significant difference between
affective cynicism, cognitive cynicism, and behavioral cynicism sub-
dimensions of organizational cynicism scale (p<0.05).The total points in three
sub-dimensions by class teachers, drawing, music and P.E are a statistically
higher level than the points by teachers of science, mathematics, social
sciences/Turkish, and Foreign languages. This indicates that Class teachers and
drawing/music/P.E teachershave a more negative attitude towards their
institution compared to teachers with other branches.

The participant teachers’ scores, in terms of their branches, in the sub-
dimensions of school culture scale did not reveal a statistically meaningful
difference (p<0.05). The participant teachers, regardless to thier branches,
scored similar points in the sub-dimension of the scale.

Table 9. The correlations between the points, with regard to some
characteristics of teachers, in organizational cynicism and shcool culture
scale

Scale Sub-Dim  Seniority Years in school Mo of S5 No of teachers Teaching Load
Affective.
Cyni. r  -0.15 -0.21 -0.07 -0.38 0.45
p 0.01* 0.00* 021 0.00* 0.00*
Cognitive r  -0.13 -0.29 -0.07 -0.38 0.37
cynicism p  0.02* 0.00* 0.23 0.00* 0.00*
Organi.
Cyni. Behava. [ -0.02 -0.17 0.03 -0.33 0.36
Cymic. P 0.71 0.00* 0.55 0.00* 0.00*
School r -0.08 0.04 0.04 012 -0.07
Leader. P 0.16 0.52 0.46 0.04 0.1%
Collea. [ -0.10 -0.03 0.14 017 -0.10
Person. P 0.08 064 0.01* 0.00* 0.0
Support
School  Teacher r -0.06 0.00 0.04 0.10 -0.03
Culture  Collab. P 0.26 0495 051 0.08 0.58
Scale
Devel r -0.0% 0.05 0.11 0.23 0.15
opment p 0.11 0.37 0.05* 0.00* 0.01*
culture
Teaching r -0.04 0.05 0.03 0.04 -0.05
culture  p 0.49 0.35 0.58 0.48 038
*p<0.05
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Table 9 shows that there were meaningful statistical correlations between
the points scored in the sub-dimensions of professional seniority and
organizational cynicism scale (p<0.05). These correlations are negative
directed and are in weak force. The longer seniority the teachers are, the lower
their points they score in emotional and cognitive cynicisim. In other words,
as experience of teachers increases, their negative attitudes towards their
workplace lessen.

There are statistically meaningful, negative directed and lower power
correlations in between the organizational cynicism scale and the length of
study of teachers’ at their present schools (p<0.05). The longer the teachers
serve in their present schools, the points they score in emotional, cognitive,
and behavioral cynicism drop. This indicates that the longer teachers work at
their present schools, their negative behaviors lessen.

It was determined that there were not statistically meaningful correlations
between the sub-dimensions of the duration of study in their present schools
and the school culture scale (p<0.05).

Statistically significant correlations were noted (p<0.05) in the scores of
colleague-personal support and development culture in the number of students
in their present schools and school culture scale. Parallel to the increase of
student number in their present schools, there is an increase in the total points
in the sub-dimensions of colleague-personal support and development culture.
No any statistically significant correlations were found between student
number and organizational cynicism scale (p<0.05).

A statistically significant difference was observed between the scores
obtained from affective, cognitive, and behavioral cynicism and the number
of teachers at their present schools (p<0.05). These correlations are negatively
directed and have an average power. Parallel to the increase in the number of
teachers, the scores in emotional, cognitive, and behavioral cynicism drop. As
the number of teachers increase, negative attitudes lessen. It was also observed
that there were a statistical significant correlations between colleague-personal
support and development in the number of teachers and school culture scale
(p<0.05). This indicates that parallel to the increase in the number of teachers
at the schools they work, the total points in colleague-personal support and
development culture in the scale increase too.

It was determined that there were a statistically significant correlations
(p<0.05) between the scores obtained from emotional, cognitive, and
behavioral cynicism and weekly teaching load. As the teachers’ weekly
teaching load increases, the points they score in the sub-dimensions of
emotional, cognitive, and behavioral cynicism increase too. This, as a result,
the increase in weekly teaching load increases their emotional, cognitive, and
behavioral cynicism towards the school they work in.
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While no statistically meaningful correlations (p<0.05) in the total score
obtained from colleague-personal support, teacher collaboration, and teaching
culture and total scores obtained from weekly teaching load were determined,
there were statistically significant negative weak powered correlations
between scores obtained from development culture in the scale (p<0.05). This
means that parallel to the increase in teachers’ weekly teaching load, their
points scored in the sub-dimension of development culture decreases.

Table 10. The correlations between the points scored by teachers in
organizational cynicism and school culture scale

g
g § §
) = 8 g @ g E
e swamewions $ 3 F3 ZE 5% SF 87 kf F S
Affective r 1,00
Tgu . cynicism p
E é Cog;m.uve r 0=??* 1,00
g2 5 cynicism p 0,00
%ﬂ e Behavioral r 0,60 0,63 1,00
cynicism p 0.00% 0.00%
School r -0.14 -0,08 -0.13 1.00
leadership p 0.01* 0.17 0,03*
@ Colleague, r -0.20 -0.11 -0.21 0.82 1.00
zg personal support p 0,00* 0,06 0.00* 0.00*
5 Teacher r 024 -0,17 -0.19 0.82 0.86 1.00
3 collaboration p 0.00* 0,00% 0,00* 0,00% 0,00*
E Development r -0,14 -0,04 -0,14 0.85 0.84 0.82 1.00
] Culture p 002*% 0.49 0,01* 0,00 0,00* 0,00*
Teaching r -0.24 -0,158 -0.21 0.83 0.87 0.86 0,83 1.00
culture p 0.,00* 0,00* 0,00* 0,00* 0,00* 0,00* 0,00*

In Table 10, it is seen that there are statistically meaningful correlations in
the sub-dimensions of affective cynicism, cognitive cynicism, and behavioral
cynicism (p<0.05). The correlations are positive and strong and as teachers
score high points in the sub-dimensions of the scale, the points they score in
the other sub-dimensions also increase.

Similarly, there are statistically significant, positive correlations between
teachers’ scores obtained from the school culture scale (p<0.05). As the points
increase in any sub-dimension of the school culture scale, the points they get
in other sub-dimensions increase also.
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When the correlations between the scores obtained from organizational
cynicism scale and the school culture scale are examined, statistically
significant , negative and weak correlations are observed between the scores
obtained from teachers’ emotional and behavioral cynicism (p<0.05). As the
scores obtained from emotional cynicism increase, school culture scores drop.
It can be observed that there are no statistically significant correlations between
affective cynicism scores and school culture such as school leadership,
colleague/personal support(p<0.05). Statistically significant, negative and
weak correlations between teacher collaboration, development culture, and
teaching culture are observed (p<0.05). As teachers’ scores in affective
cynicism increase, their scores in teacher colaboration, development culture,
and teaching culture lessen.

CONCLUSION AND RECOMMENDATIONS

It is found that there were no statistically significant differences between
the scores obtained from organizational cynicism scale and school culture
scale in terms of gender of primary teachers. Although the results of the study
done by Terzi (1999) supports the findings in this research, Goérmen reached
different results. According to Gormen (2012), the different dimensions in
organizational culture, male teachers have a higher average than female
teachers. That is to say, when compared with women, men are more normative,
more interested in hierarchy, and expected to be cared about and are more open
to development. As for cynicism dimensions, women’s average is quite higher
than of men. This is because they assume to be mobbed and their view of life
is related to relationship dimensions.

Teachers of 30 years of age and below, exhibited higher cynicism
compared to teachers between the ages of 41-45 and 46 and over and they
exhibited more negative attitudes. Gormen (2012), argues that the variables
age differentiates are inclination to clan, to development, and to hunger. No
any factor except these dimensions differ significantly by age. It was observed
that, there was no statistically significant difference between the scores of the
teachers obtained from school leadership, colleague/personal support, teacher
collaboration, and teaching culture in terms of the age of the primary school
teachers. As for the score in the sub- dimension of development culture there
seemed a statistically significant difference. Teachers at the age of 46 and
above, scored lower points in the sud-dimension of development culture
compared to other age groups. In the study by Gérmen (2012) a significant
difference regarding Organizational cynicism dimensions was not observed.

The comparison of the points by teachers, according to their education, in
the organizational cynicism and school culture scale has been presented and
was observed that there was not a statistically significant difference in the
scores by teachers from the Faculty of Education, with B.A and post-graduate
studies in the sub-dimensions of emotional cynicism, cognitive cynicism, and
behavioral cynicism in the scope of organizational cynicism and school culture
scale. According to their education, a statistically significant difference in the

121



Academic Studies on Natural and Health Sciences - Chapter 9

scores in the sub-dimensions of school leadership and teaching culture in the
scope of the school culture scale was not observed. However, a statistically
significant difference in the scores in the sub-dimensions of colleague/personal
support, teacher collaboration, and development culture in terms of their
education. Teachers with post-graduate studies scored higher statistically
meaningful points in these sub-dimensions compared to others. A statistically
significant difference in the scores in the sub-dimensions of colleague/personal
support, teacher collaboration, and development culture was not observed
among the teachers from Educational Faculties and from any other programs
from different institutions Gérmen (2012) pointed out that it was quite natural
to expect teachers with an M.A or Ph.D degree and with a position in their
institutions to exhibit a higher organizational culture, but a lower cynicism
inclination. Common aim/unity of purpose is the definition of the dimension
indicating how collaborative teachers work for the targets of their schools.
Teacher collaboration, on the other hand, indicates the degree of constructive
relationships to improve the vision of the school (Gruenert, 2000). “Preparing
lesson-plans or staring common work to develop existing programs and
continue to do so will be effective in developing the existing culture in the
school” is another argument by Gruenert (2000).

The total points scored by class teachers, drawing, music, and P.E teachers
in the sub-dimensions of emotional, cognitive and behavioral cynicism were
found at a statistically significant level compared to the teachers teaching
science, maths, social sciences, Turkish, and foreign languages. At this point,
class teachers, drawing, music, and P.E teachers exhibit a more negative
attitude compared to other teachers teaching other subjects. The points scored
by the teachers, in the scope of this research in terms of their branches, in the
sub-dimensions of school culture scale did not show a statistically significant
difference. Class , drawing, music, and P.E teachers were found more willing
to research and questionning compared to science, maths, social sciences,
Turkish, and foreign languages teachers and this is may be because the willing
teachers exhibited examining the prevailing problems within the organization.

Parallel to the length of service in their profession, teachers’ points in
affective and cognitive cynicism sub-dimensions drop. This can be assumed
that the longer teachers work in their present schools, the less negative attitudes
they exhibit. It can be said that teachers with shorter experience have higher
organizational cynic views. This situation is in parallel with the result in
James’s study in 2005.

As the number of sudents in the schools where the participant teachers work
increase their total points in the sub-dimensions of colleague/personal support
and development culture in the scope of the scale increase too. A statistically
meaningful correlation between student number and organizational cynicism
was not observed.
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As the number of the teachers increase at schools, scores of the teachers
obtained from emotional, cognitive and behavioral cynicism drop. In other
words, as the number of teachers increase at the participants’ present schools,
their negative attitudes towards the institution lessen accordingly. In addition,
as the number of teachers at the schools increases the total scores obtained
from colleague/personal support and development culture in the scale also
increase.

As weekly teaching load of teachers increases, scores in affective, cognitive
and behavioral cynicism increase. Increase in teachers’ weekly teaching load
leads to a drop score obtained from development culture dimension.

There are also statistically significant, negative and weak correlations can
be observed between school culture and affective and behavioral cynicism. As
scores obtained from emotional cynicism increase, scores obtained from
school culture scale drop.

Statistically significant correlations between the scores obtained from
affective cynicism and the sub-dimensions of school leadership and
colleague/personal support were not observed. On the other hand, statistically
significant, negatively directed, and weak/strong correlations were observed
between teacher collaboration, development and teaching culture. As teachers’
cynicism scores rise, their scores in teacher collaboration, development and
teaching culture drop.

The development of educational institutions into strong and effective
organizations can be achieved through the contributions of all the staff.
Teachers who have positive thoughts and embracing attempts help develop
schools can create powerful and effective schools, but cynic thoughts of
teachers can cause an increasing number of educational institutions with a
weak culture. In order to develop schools following the information age, there
should be a strong school culture and the staff should not have cynic emotions
towards their schools. For this reason, it will be beneficial to measure the levels
of school culture and the level of cynicism of the teachers. Schools with weak
culture and with staff having high cynicism levels should investigate the
causing factors, take precautions with the help of the teachers to eradicate such
factors as well as to develop teachers’ concerns.
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Manyetik Sivi Hipertermi Calismalari icin Kendinden
Osilasyonlu Inverterin Gelistirilmesi

Serhat KUCUKDERMENCI
Balikesir Universitesi Miihendislik Fakiiltesi Elektrik Elektronik Miihendisligi Boliimii,
kucukdermenci@balikesir.edu.tr

1. Giris

Kanser, diinya ¢apinda 6nde gelen 6liim nedenlerinden biridir. Bu nedenle,
kapsamli arastirmalar kanser teshisi ve tedavisi icin etkili ydntemler
gelistirmeye odaklanmustir. Ozellikle, cerrahi, radyoterapi veya kemoterapinin
etkinligini artrmak i¢in hipertermi gibi tamamlayic1 terapdtik yontemler
gelistirme g¢aligmalart hiz  kazanmistr. Son zamanlarda, manyetik
nanoparg¢aciklarm kullanildigi [1-3] manyetik hipertermi, kanser tedavisi i¢in
umut vaat eden yontemlerden biri olarak ortaya c¢ikmistir. Manyetik
nanopargaciklar (MNP'ler), bilimin ¢esitli alanlarinda oldugu gibi biyomedikal
uygulamalarda da biiylik ilgi gormektedir. Bu parcaciklar kanser i¢in
potansiyel bir terapotik ara¢ yani Manyetik Sivi Hipertermi (MFH) ajan1 olarak
kullanilirlar [4-8]. Hipertermi igin aday olarak kullanilan manyetik
nanopargaciklarm en 6nemli 6zelliklerinden biri manyetik alan etkisi altindaki
giic emilimidir. Bu, agagidaki gibi tanimlanan 6zgiin sogurma orani (SAR) ile
esitlik 1°deki gibi belirlenir [9].

P )

mMNP

SAR =

burada P emilen gili¢ ve mmnp manyetik nanopartikiillerin kiitlesidir.

Hipertermi, normal dokular {izerinde herhangi bir 6liimciil etkiye yol
agcmadan kanser hiicrelerinin sicakligini 43° C ila 46° C'ye ¢ikararak yok eden
bir tedavi yontemidir. MNP'ler, alternatif manyetik alan (AMF) etkisiyle
kendisini ¢evreleyen ortamda termal enerjinin dagilmasma yol acar.
Literatiirde sunulan nanopargacik gii¢ kayb1 6l¢iim sistemleri mevcuttur [10-
15]. Manyetik enerjinin 1s1 enerjisine ¢evrilme mekanizmalar:: Neel
gevsemesi, Brownian gevsemesi, girdap akimlar1 veya manyetik histeresiz
dongiisii olarak sayilabilir [16-18]. MNP’lerin 1siya gevrilen kayip giicii
Dogrusal Tepki Teorisi (LRT) kullanilarak [19-20] esitlik 2 ile ifade edilebilir:

2rfr 2

PLRT _ 1o j2p  SFTT
A A Py
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Burada yo, Ho ve f sirasiyla siiseptibilite, manyetik alan genligi ve alan
frekansi ve T Neel-Brown gevseme zamanidir. Esitlik 2, manyetik alan genligi
ve frekansmin MNP'nin kayip giiciinii etkiledigini gostermektedir.

Tipik MFH wuygulama diizenegi sematik diyagrami Sekil 1’de
gosterilmistir. Bu diizenek temelde ana ve yardimci gii¢ kaynaklart DC-AC
inverter, yardimc1 devreler, tank devresi ve sogutucu katindan olugmaktadir.

inverter devresi _“_H_
DC /_-

Kapasitor

Ana gug

oAl —_— 4%} _Ln_l— bankas
AC Hava niiveli L

t - bobin

Yardime glg Suriicl
kaynagi devresi Ry,

| PWM anahtarlama

Sekil 1. Tipik MFH uygulamasinin sematik diyagram

MFH deneylerinde onerilen farkli sistemlerde, tank devresi katindaki
manyetik alan iireteci i¢in tek katmanli ve ¢ift katmanli solenoid bobinler,
Helmholtz bobinleri ve C-sekilli ferromanyetik g¢ekirdekli indiiktor en sik
rastlanan sistemlerdir [21]. Bu sistemler arasindan en sik rastlanan ise tek
katmanli solenoiddir.

Hipertermi uygulamasinda AMF genlik ve frekanslar1 genis bir spektruma
sahiptir. Ornegin; 4 kA/m'ye kadar homojen manyetik alan genligi ve 10 kHz
ila 1 MHz frekansinda ya da 0 ila 11 mT arasinda degisen degisken alan
kuvvetine sahip 300 kHz frekansta ¢alisan sistemler mevcuttur [22-28].

2. Alternatif Manyetik Alan Ureteci Temel Calisma Prensipleri

Sekil 2'de gosterildigi gibi, bir alternatif manyetik alan iiretecinin iki ana
kismi agagidaki gibidir:

1. Rezonans inverter;

2. Tank devresinin bir pargas1 olan manyetik alan {ireteci bobin [29,30].
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Manyetik alan iireteci bobini yiiksek frekans-yiiksek genlikli alternatif
akimla beslemek icin ¢esitli rezonans doniistiiriicti tipleri uygulanabilir. Bu
doniistiiriiciiler igin ana topolojiler tam kopri ve yarim koprii, Sifir Gerilim
Anahtarlama (ZVS) ve Sifir Akim Anahtarlama (ZCS) doniistiiriiciilerdir.
Yar1 iletken anahtarlarinin voltaj ve akim dayanimu ile ilgili olarak uygun yap1
secilebilir.

Kapasitor bankasi

S5 4 C

—! E —! E} Hava
+ ' ' niiveli
bobin
— Sg ‘:’4
RE Rk

Bobin rezistansi Devre kaynakli direngler

Sekil 2. AMF fdireteci olarak kullanilan tam koprii ZCS serisi
doniistiiriicliniin temel yapisi.

3. Kendinden Akim Beslemeli Push-Pull Devresinin Calisma
Prensibi

Kendinden osilasyonlu akim beslemeli push-pull inverter Sekil 3'te
sunulmaktadir [31,32]. Rezonant indiiktor (Li) ile Karsilagtirildiginda nispeten
biiytik iki endiiktif sok (Lchoker V€ Lenoke2) bobini DC giris voltaj kaynag ile seri
olarak baglanir. Kararli durum kosullarinda, iki endiiktif sok bobini DC
akimin1 yariya boler. Bu akimlar sirayla LC tankin devresini (L1 ve Cy) besler.
LC tankma verilen akim, DC akiminin yaris1 bityiikliigiinde yaklasik bir kare
dalga seklidir.
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Sekil 3. Kendinden osilasyonlu bir akim beslemeli push-pull MFH devre
semasl.

ki MOSFET'in gate siirme devresi, Sekil 3'teki kesikli ¢izgiyle sinirlart
belirlenmis dikdortgenle gosterilmektedir. ki MOSFET'in (M1 Ve M) kapilar,
iki biiyiik pull-down direnci (Rs ve Ry) ile topraga ve iki akim sinirlama direnci
(R1 ve Ry) ile DC gerilim kaynagina baglanir. Ek olarak, iki ¢apraz bagh diyot
(D1 ve Dy), bir MOSFET'in drain’indeki rezonans voltaj sinyalini, bir bistable
multivibrator gibi  diger MOSFET'in gate’ine kadar alir. Inverter
enerjilendiginde, iki farkli MOSFET'ten biri, parametrelerin farklilig,
giiriiltiisti vb gibi nedenlerle dnce agilacaktir, bu da akimi LC tankina gonderir
ve osilasyon baglar. Kararli hal durumunda bir MOSFET iletime gectiginde
(6rnegin M1), drain voltaji Va, neredeyse sifirdir, bu da M2'nin gate voltajini
D, ile sifirmn iizerindeki bir ileri yon diyot voltaj diigiisiinde arasinda tutarak
My'yi yalitimda bekletir. Bu arada, D1’in anod terminalindaki gerilim, M; gate
gerilimine sabitlenir. D;’in katod terminalindaki gerilim, M> drainindeki
rezonans siniizoidal gerilime esittir. Bu nedenle, diyot D1, rezonans voltaji DC
voltajmin altina diisene kadar ters biaslidir. Benzer bir prosediir, LC tankinda
ters yonde, ikinci yar1 dongiide meydana gelir. Bir anahtarlama dongiisiinde
karsilik gelen voltajlarin ve akimlarin dalga formlari, Sekil 4'te gosterilmistir.
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Sekil 4. Kararl hal durumunda ideal bir kendinden osilasyonlu inverteriin
caligma prensibi.

Kararli hal durumunda giris DC gerilimi ve yar1 dongiileri tepe gerilim
degerleri agagidaki iligki [33] esitlik 3 ile soyle verilebilir:

Va=Ve=nVoc ©)
Burada Va ve Vg, rezonant siniizoidal voltajin tepe deger genlikleridir.

4. Gate Siiriicii Devresi Analizi
Uygulamada, akim simirlama direnci Ry ve Ro'nin seciminde gate siiriicii
kayiplart ve anahtarlama kayiplari arasinda bir denge saglanmalidir. Bunu
aciklamak i¢in Tablo 1'de listelenen devre bilesenleri kullanilarak 12 Vdc giris
icin bir simulasyon gergeklestirilerek gate voltaj ve akim dalga formlar1 Sekil
5’de gosterilmistir.
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Tablo 1. Tipik bir kendinden osilasyonlu inverter devresinin parametreleri

ve bilesenleri.

Ci 36.4 nF

Ri, Rz 100 Q

M1, M2 IRFP250N
Lchoket, Lchoke2 100 uH

Dy, D2 MBRS3100
Rs, R4 10k Q

LCT

Muggs)

Sekil 5. VDC = 12 V'da tipik kendinden osilasyonlu inverter devre
simiilasyonunun voltaj ve akim dalga bicimleri

MOSFET'lerden biri iletime gegtiginde 6rnegin M1'in agik ve Mz'nin kapali
olmasi durumunda - M;'in drainine bagh olan D, clamp diyotu, R, direncine
sahip bir akim kacak yolu olusturur ve sonraki yar1 dongiisii i¢in Ry direncine
sahip D, diyodu ile durum tekrarlanir. Sekil 5'in alt kismi, M kapandiginda
R:'den gecen akimin yaklasik 116 mA oldugunu ve iki akim sinirlayici direnci
iizerindeki gii¢ kaybmin 1.3 W oldugunu gosterir. Bu gate kaybini azaltmak

icin, R1 ve Ry direng degerinin yiiksek olmasi tercih edilir.
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M; veya My'nin giris parazitik kapasitorii Ciss ile akim sinirlama direnci Ry
veya Ry, giris kapasitoriini sarj ederek MOSFET' iletime geciren birinci
dereceden bir RC devresini olusturur. T = R1 X Ciss zaman Sabiti, sarj hizint
belirler ve MOSFET'lerin anahtarlama kayiplarini ciddi sekilde etkiler. Sekil
5'in st kisminda gosterildigi gibi, Vgs1 gate voltaji, siirli sarj akimi nedeniyle
yavasca yaklasik 8 V'a yiikselir.

MOSEFET iletime gegis anahtarlama gecikmesi ton Ve kapanma anahtarlama
gecikmesi toff 603 kHz anahtarlama frekansi igin sirasiyla 279 ns ve 297 ns'dir.
Sinyal kalitesini iyilestirmek ve anahtarlama kayiplarini azaltmak icin, daha
diisiik direngler R1 ve R2 gereklidir. Bu nedenle, geleneksel inverter yapisinda,
kapr siiriicii kayiplar1 ve anahtarlama kayiplar1 arasindaki ¢eliski ayni anda
¢oziillemez.

5. Inverter Devresinin Gelistirilmesi

Gelistirilmis bir kendinden osilasyonlu akim beslemeli push-pull inverter,
Sekil 6'da gosterilmektedir. R1 ve Rz baz direnglerine sahip iki BJT (bipolar
junction transistor) anahtar Q; ve Qz, MOSFET M; ve M, gate’lerine alternatif
olarak sarj akimi saglar. Bunlar geleneksel tasarimdaki akim smirlandirma
direngleri yerine geger. iki capraz bagh diyot Dy ve Ds sifir voltaj algilama
kontroliinii saglar. Diger iki ¢apraz bagl diyot D, ve Ds, MOSFET'ler i¢in
geleneksel tasarimdakiyle ayni islevi goriir.

Lchoke;

Vo | V‘,,,,,.[

L[ 1

c =
! L
-
M,
¢ 0:
2R
Lchoke:

Sekil 6. Gelistirilmis bir kendinden osilasyonlu akim beslemeli push-pull
MFH devresinin sematik gosterimi
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Devreye yapilan eklentilerle ortaya ¢ikan iyilestirmelerin bir avantaji,
yiksek akim transfer orani hrg, diisiik doyma gerilimi Vcggay ve diisiik
doygunluk direnci Regsar 6zelligi ile, Q1 ve Q2 transistorlerinin MOSFET'lerin
gate’lerine yiiksek bir sarj akimi ¢ekmesidir. Bu MOSFET'in iletime ge¢me
prosediiriinii hizlandirir ve gate voltajini siiriicii kaynak voltajina yakin tutar.
Bu arada, transistorlerin diisiik baz akimi Ig nedeniyle kagak akimi azaltmak
icin yiiksek bir R; ve Ro degeri uygulamak miimkiindiir. Anilan kosullar altinda
Vbc = 12 V ve Vaive = 12 V iken Tablo 2'de listelenen parametreler ve
bilesenler kullanilarak ilgili bir simiilasyon gerceklestirilmistir. Karsilik gelen
dalga formlari, Sekil 7'de sunulmustur. Gate voltaji Vgg'in dalga formunun
gelistirildigi ve My iletime gectiginde voltajin 12 V'luk bir siirlici kaynagi
voltajinda  tutuldugu agiktr. 608 kHz anahtarlama frekansindaki
MOSFET'lerin iletime gecis anahtarlama gecikmesi ton ve kapanma
anahtarlama gecikmesi tof sirasiyla 67 ns ve 72 ns'dir. Bu degerler tipik
devreye gore daha kisadir. Ek olarak, Ri'in kagak akim degeri 12 mA'ya
diismektedir ve gate kayb tipik devredeki degerin 1/10'u kadardir.

Tablo 2. Gelistirilmis devrenin parametreleri ve bilesenleri

G 36.4 nF

R1, Rs 1k Q

R2, Rs 10Q

Mz, M2 IRFP250N
Lchoket, Lchoke2 100 uH

Dy, D3 SS310

D2, D4 MBRS3100
Q1, Q2 ZXTN25040
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Mugos)

Sekil 7. Gelistirilmis devrenin voltaj ve akim dalga bigimleri
simiilasyonunu (Vpc = 12 V'da)

Onerilen inverteriin bir baska avantaji, DC voltaj kaynag1 Vpc ile siiriicii
voltaj kaynaklarmin (Vgrive) ayrilmasidir. Geleneksel inverterde, DC voltaj
kaynaginin degeri ¢ogu zaman MOSFET'in maksimum gate voltajinin
altindaki belirli bir aralikla smirlandirilarak cihazin zarar gérmesini Onler.
Gerilim kaynaklarmin ayrilmasi, DC gerilim kaynagmi arttirarak ve kapi
gerilimini ayni anda sabit tutarak ¢ikis giicii kisitlamasini ortadan kaldirr ve
bu da tasarimi pratikte daha esnek hale getirir. Tablo 3'teki ile ayni
parametrelere sahip bir simiilasyon, ayni kosullar altinda Vpc = 24 V ve Vrive
= 12 V'de tekrar edilmistir. Sekil 8'de, Va biiyiikligii yaklasik 76 V'a
yiikseltilirken, gate voltaji Vgg ve kagak akim iri, Sekil 7'deki ile ayni1 kalir.
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SV

Hlunas

Sekil 8. Vpc =24 V ve Vdrive = 12 V'deki gelismis devre simiilasyonunun
voltaj ve akim dalga bigimleri.

MOSFET lerin iletime gecis anahtarlama gecikmesi ton Ve kapanma
anahtarlama gecikmesi toff 611 kHz anahtarlama frekansinda sirasiyla, 44 ns
ve 56 ns'dir. Bu degerler daha yiiksek Vgs'nin sebep oldugu giris kapasitorii
Ciss'In azalmasma bagli olarak bir 6nceki 6l¢iime gore daha kisadir.

6. Sonuclar

Bu caligmada manyetik hipertermi ¢aligmalar1 i¢in gelistirilmis bir
kendinden osilasyonlu akim beslemeli push-pull paralel-rezonans inverterii
aciklanmistir. Bu sistem dogrudan LC tank devresinin rezonans frekansini
takip ettiginden, potansiyel olarak diger kondansator konfigiirasyonlar1 ve
bobin formatlari ile birlikte kullanilabilir.

Burada sunulan sonuglar, gelistirilen inverter devresinde gate kayiplarini
ve anahtarlama kayiplarmi azaltarak c¢ikis giicii seviyesini ve sistem
verimliliginin artirilabilecegi gosterilmistir.
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Krank Mili Tasarimi

Ash TIKTAS

Aragtirma Gorevlisi, Kirsehir Ahievran Universitesi,
asli.tiktas@ahievran.edu.tr

OZET

Tasit dizel motorlarinin yiiksek devirlerde ¢alisabilmesi, hafif ve dayanikli
olmast istenir Ozelliklerdendir. Bu 0zelliklerin saglanabilmesi i¢in bu
tasarimda boksor tipi motor tercih edilmistir. Bu motorun krank milinin
tasarimimda Oncelikle daha once basarili olmus motorlardan yararlanilarak
motor 6n hesabi yapilmis ve bu degerlerden yararlanilarak krank mili amprik
olarak boyutlandirilmistir. Ardindan darbe direnci yiiksek olan bir krank mili
malzemesi secilmis ve krank kollari, ana yatak muylusu ve krank muylusunda
meydana gelen gerilmeler ayri ayri hesaplanarak mukavemet kontrolleri
yapilmistir. Bu kontroller yapilirken krank mili malzemesinin emniyet
gerilmesinin bu degerleri karsilayip karsilamadigina bakilmistir ve mukavemet
hesaplar1 yapilirken termik ve dinamik hesaplardan yararlanilmistir. En sonda
ise kars1 agirligin denge kontrolil yapilmistir.

Anahtar Kelimeler: krank mili tasarimi, makine elemanlarinm
termodinamik ve dinamik analizi, merkezka¢ kuvveti, dengeleme

Design of Crankshaft

ABSTRACT

It is desirable to be able to work at high speeds and to be light and durable
for vehicle diesel engines. In order to provide these features, boxer type engine
was preferred in this design. In the design of the crankshaft of this engine,
previously successful engines can be utilized, the engine is made in the
foreground and the crankshaft is empirically dimensioned using these values.
Subsequently, a crankshaft material which has high impact protection is
selected and tensile strengths present in the crank linkage, main bearing journal
and crank journal are individually calculated apartly and strength checks is
performed. It is seen that the safety stress of the crankshaft material does not
meet in this regard and the thermal and dynamic calculations are used in
strengthening. Finally, the balance of the counterweight is managed.

Keywords: design of crankshaft, termodynamical and dynamical analyse
of machine elements, centrifugal forces, balancing
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1. KRANK MILi TASARIMI
1.1. TASARIM PROJESININ KISITLARI VE KOSULLARI:

Krank mili tasarim projesinde motor ana boyutlarindan alinan, ortalama
indike basig (Pmi), devir sayist (n), termik hesaplardan alinan egzoz gazlari
basmct (Pr) yanma sonu O6zellikleri(P;), (T.), dinamik hesaplardan alman
ortalama dondiirme momenti (Mg o), maximum tegetsel kuvvet( Fy), ana yatak
muylularinin boyu ve ¢ap1 (Lk) ve (dk) karst agirlikli kolun uzunlugu (A) ve
karst agirliksiz kolun uzunlugu (Ax) degerleri tasarim projesinin kisitlarini
olusturur. Bu proje kapsaminda 110 kW giiciinde, 2.0 It'den kii¢iik silindir
hacimli, orta asir1 doldurmali, tiirbosarjli bir otomobil dizel motorunun
tasarimi1 yapilmugtir.

1.2. TASARIM PROJESININ KARSILAYABILECEGi
GEREKSINIMLER:

Krank mili pistonlardan aldig1 Gteleme hareketini dairesel harekete
cevirerek tekerleklere iletilen biitiin momentin kendi {izerinden alimmasini
saglar.

1.3. KRANK MILININ AMPRIK OLARAK
BOYUTLANDIRILMASI:

Bu boliimde orta asir1 doldurmali boksor tipi bir dizel tasit motorunun
krank mili tasarimi yapilacaktir. Krank mili malzemesi olarak 36CrNiMo6
secilmistir.

04, =800 MPa

O¢ em =533.33MPa

Silindirler Arast Uzaklik (L):
L=(1.25-1.30)D

L=1.28 D

L=0.1088 m

Krank Muylusunun Boyu ve Cap1 L, dk):
L«=0.42D

L«=0,0357 m

dy=(0,64-0.75)D

dk=0.70D
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dk=0,0595m

Ana Yatak Muylusunun Boyu ve Capi (Im,dm):
dm=(0,70-0,90)D

dm=0,80D

dm=0,068 m

Im=(0,45-0,84)dm

Im=0,60dm

Im=0,0408 m

Krank Kolllarinin Genisligi ve Uzunlugu (B,H):
B=(1,05-1,30)D

B=1,20D

B=0,102 m

H=(0,24-0,27)D

H=0,25D

H=0,02125 m

Gegis Dairesi Yaricapi(r):
r=(0,035-0,080)dm

r=0,060dm

r=4,08x10°m

Kars1 Agirliksiz Kolun Uzunlugu(Ax):
A=1,49B

Ax=0,15198 m
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Kars1 Agirhkh Kolun Uzunlugu (A):
A=1,9668xB
A=0,2006136 m

Ana Yatak ve Krank Muylusu Orta Noktalar1 Arasindaki Uzunluk a:
ve Diger uzunluklar:

1= In/2+I/2+H
a1=(0,0408/2+0,0357/2+0,02125)
a1=0,0595 m

=In/2+H/2
a,=(0,0408/2+0,02125/2)
a,=0,031025 m

a3=ln/2

a3=(0,0408/2)

a3=0,0204 m

1.4.1. KRANK MILiNiN MUKAVEMET HESAPLARI:
A) Egilme Mukavemet Momentleri:

W,=W,;=BH?/6

W;=(0,102)(0,02125)?/6 m*=7676,5625 mm?
Wy=W,=B? H/6

W,=(0,102)%(0,02125)/6

W,=3,68475x10° m* =36847,5 mm?®

B) Burulma Mukavemet Momentleri:

Grafik ve tablodan «1=0,2898 ve a2 =0,75 olarak okundu.
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Dar Tarafin Burulma Mukavemet Momenti:

wj =a, BH?

w; =(0,2898)(0,102)(0,02125 )?

wj =1,334800688x10° m?

w; =(0y / o) BH?

w} =(0,2898/0,75)(0,102)(0,02125?)

wi, =1,77973425x10° m 3

C) Ana Yatak Muylusu Mukavemet Momenti:

wy =(nd, / 32)

wy' =m(0,068)%/32

wi =3,086928941x10° m*=30869,28941 mm?®

D) Krank Mili Mukavemet Momenti:

wy =(nd}, / 32)

wy =m(0,0595)%/32

wj =2,068001224x10° m*=20680,01224 mm?®

1.4.2. KRANK MILININ MUKAVEMET KONTROLLERI
1.4.2.1. UON’DA MAXIMUM GAZ BASINCININ ETKI ETTIGI
DURUM

Termik hesaplardan Pmax=22,333 MPa oldugu goriilmustiir.

1.4.2.1.1. ANA YATAK MUYLUSU MUKAVEMET KONTROLU
a) Egilmeye Gore Mukavemet Kontrolii:

Fy=(Pg-Po) tD%/4
Fy=(22,333-0,1)m(85)%/4
F=126161,197 N

Me,J_:(Fg/Z)a?,
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Me,1=(126161,197/2)(0,0204)
Me,1=1286,844209 Nm

01 =(Mea/wy

o0, =(1286,844209/3,086928941x10%)
0, =41686875,01 Pa=41,68687501 MPa
b) Burulmaya Gére Mukavemet Kontrolii:
M{=Mq,or(z-1)/z

Mj =(319,759)(4-1)/4

M;=239,81925 Nm

u=(Mg / 2wy
1,=239,81925/[2(3,086928941x107)]
1:=3884431,009 Pa

1:=3,884431009 MPa

c) Toplam Gerilme:

O top =/ (01)2 + 4(ty)?

o top:\/41,686875012 + 4(3,884431009)?

o p=42,40460783 MPa
(e} top< Gem

1.4.2.1.2. Krank Kolu Mukavemet Kontrolleri:
a) Krank Kollarinin Egilme Gerilmesi (Dar Taraf):

MeyZ:(Fg/Z)aZ
Me2=(126161,197/2)(0,031025) Nm

Me2=1957.075568 Nm
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M.,  1957.075568
w;  7.6765625 % 10=°

g, =

0,-254.9416576 MPa

b) Krank Kollarinin Basma Gerilmesi:

Fg 126161.197
3= JxBxH _ 2 * (0.102) = (0.02125)

03=29.10292895 MPa

¢) Dondiirme Momentinden Dolayr Olusan Egilme Gerilmesi (Genis
Taraf):

My _ 239.81925

o= =
47w, T 3.68475x78

o0, = 6.508426623 MPa
d) Toplam Gerilme:
GtOp,dal‘=o-2 + 03

Otop.dar=284.0445866 MPa < 0¢p,

Gtop.geniszos + 04
Otop genis=35.61135557 MPa < Gy,

1.4.2.1.3. Krank Muylusu Mukavemet Kontrolleri:
a) Krank Muylusunun Egilme Gerilmesi:

Fq
Me,3 = 731

_ (126161.197)

o3 > x(0.0595)

M, ; =3753.295611 Nm

_ M, 3753295611
%5 T Wy T 2.068001224x2

05 =181.4938776 MPa
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b) Dondiirme Momentinden Dolay1 Olusan Burulma:

My 239.81925
2wy 2% (2.068001224x.3)

T

T, =5.798334334 MPa

c) Toplam Gerilme:

Orop.=v (05)% + 4(13)?

Otop—y/(181.4938776)2 + 4(5.798334334)2

Otop.~181.8639885 MPa < Gp,

1.4.2.2. Maximum Tegetsel Kuvvetin Etki Ettigi Durum:
F,max = F, = 25614.32 N

Dinamik hesaplarda maximum tegetsel kuvvetin ¢ = 375 KMA’da
oldugu goriilmiistiir.

N=73368.53 N

My  Mj  239.81925
R H/2 (0.083/2)

Fi =

F. =5778.777108 N

1.4.2.2.1. Ana Yatak Muylusu Mukavemet Kontrolleri:
a) Maximum Tegetsel Kuvvetten Kaynaklanan Gerilme:

Fr _25614.32

M. .=
e,123 2

(0.0204)

M,; =261.266064 Nm

Me:  261.266064
wi  3.086928941x;5

0, =

0,=8.463624171 MPa
b) Radyal Kuvvetten Kaynaklanan Egilme Gerilmesi:

N 73368.53
Mes-as = (27) (0.0204)
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M, »=748.359006 Nm

M., 748359006
2= Wi T 3.086928941x,¢

0,-24.24283229 MPa
¢) Dondiirme Momentinden Kaynaklanan Burulma:

Mp,1
1= "
2w}

My, = (Fe + FOR = (25614.32 + 5778.777108) * (0.0415)
My, =1302.81353 Nm

1302.81353
1= 2(3.086928941x;,

7,-21.10209783 MPa

d) Toplam Gerilme:

0t0p.=\/(01 + 03)2+4(1,)?

Otop.—y/ (8463624171 + 24.24283229)?+4(21.10209783)?
Otop.=53.39388003 MPa < G,

1.4.2.2.2. Krank Kolu Mukavemet Kontrolleri:
a) Radyal Kuvvetten Kaynaklanan Egilme Gerilmesi (Dar Taraf):

N (73368.53)

> (0.031025)

M, 3-1138.129322 Nm

M,;  1138.129322
%3="W, _ 7.6765625x.¢

03-148.2602821 MPa
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b) Radyal Kuvvetten Kaynaklanan Basma Gerilmesi:

N 7336853
©4=2BH ~ 2(0.102)(0.02125)

0,-16.92468973 MPa

¢) Maximum Tegetsel Kuvvetten Kaynaklanan Egilme Gerilmesi
(Genis Taraf):

Me4= R = 22222 (0.0415)

M4 = 531.49714 Nm

M, 53149714
w,  3.68475x;7

O5—

05-14.42423882 MPa

d) Diger Silindirlerden Gelen Momentlerin Olusturdugu Gerilme
(Genis Taraf):

_Mjyj _ 239.81925

G,.=2d _ 23981925
67w, ~ 3.68475x78

0¢ = 6.508426623 MPa

¢) Maximum Tegetsel Kuvvetin Olusturdugu Burulma Gerilmesi (Dar
Taraf):

F. 25614.32
?az = T (0031025)

Mb,z =
My, =397.342139 Nm

My,  397.342139
2=y T 1.334800688x,¢

T,-29.76790037 MPa

f) Maximum Tegetsel Kuvvetin Olusturdugu Burulma Gerilmesi
(Genis Taraf):

Mp,  397.342139
T w,  1.77973425%;¢

T3

156



Academic Studies on Natural and Health Sciences - Chapter 11

13-22.32592529 MPa

g) Toplam Gerilme:

Dar Taraf icin:

Gtop.dar:\/(03 +04)2+4(1,)?

0t0p.dar=\/(148-2602821 +16.92468973)2+4(29.76790037)>2
Otop.dar=175.5864075 MPa
Otop.dar<Oem = 175.5864075 < 533.33 MPa

Genis Taraf icin:

0_top.genisz\/(o_4- + 05 + 06)2+4(13)?

Otop genis=y/ [(16.92468973) + (14.42423882) + (6.508426623)]2 + 4(22.32592529)2
Otop genis=58.540303022 MPa
Otop.genis<Tem = 58.540303022 < 533.33 MPa

1.4.2.2.3. Krank Muylusunun Mukavemet Kontrolii:
a) F, ve F{ Kuvvetlerinden Gelen Gerilme:

_F+F

a
e5 2 1

_ (25614.32 + 5778.777108)

os > (0.0595)

M, s = 933.944639 Nm

Mes  933.944639
wy  2.068001224x;5

0, =

07 = 45.1617063 MPa
b) Radyal Kuvvetin Olusturdugu Egilme Gerilmesi:

N 7336853

Me'():Eal —_ 2 (0.0595)
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M, -2182.713768 Nm

M.s  2182.713768
wy  2.068001224x;3

Og =

og = 105.5470249 MPa

¢) F; ve F{ Burulmalari:
My 3 = (Fyve F)R
My = 1302.81353 Nm

_ M,;  1302.81353
T 2wy 2(2.068001224x7

Ty

1,=31.49934137 MPa

d) Toplam Gerilme:

Otop. = \/(07 + 0g)2+4(14)?

Otop. = /(45.1617063 + 105.5470249)2 + 4(31.49934137)?

Otop.=163.3461224 MPa < gy

1.4.3. ANA YATAK KONSTRUKSIYONU VE YAKLASIK
HESAPLARI:
Ana yatak muylusu ¢ap1: d,,=0.068m

Burg Kalinlig: : U=(% - %) dpn
1
U= 5 dm

U=2.266666667+ 1073 m

Yatak zarfinin dis ¢ap1 : d;=1.25d,,
d;=1.25(0.068)
d,=0.085m

Civatalar arast mesafe :L; = (1.5—-1.75)dy,
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L, =16d,
L,=0.1088m
1.4.3.1. Krank Milinin Yaklasik Agirlik Hesabu:
md?, mdE
G = [(B)(A(H)(22) + 7 Im (z+1)+ 7 k|z|pg
p =7.8*103=7800 kg/m?
9=9.81m/s?

G = [(0.102)(0.2006136)(0.02125)(2)(4) +
(K287 0.0408) (5) + (MO 0,0357) 4] (7800)(9.81)

4

Gy =[3.478639824*10~3+7.408629459*10~*+3.970562351*10~4](7800)
(9.81)

G=353.2498619 N

1.4.3.2. Yataklarin Mukavemet Kontrolii:
Pk:(0'4 - 05) PZ

Pk:0-45 PZ
P=10.04985 MPa

Yatag1 Etkiyen Kuvvet:

D2 Gy
Fy=—PF +—
k 4 k z+1

_ m(85)2 353.2498619

Fie= "2 (10.04985) + 222

Fy = 57098.54119 N

M= [l )

L P

_ 57098.54119 [0.1088 0.085
M,= 2702854119 101088 _ 0089

2 2 4

M,=946.4083202 Nm
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nd3-d3) m 5 s
=—%; - 5(0.085 —0.068%)

"

w''=2.942229147+ 107> m3

_ Me 946.4083202
T w” (2.942229147 * 1075)

0 =32.16637022 MPa

1.4.3.3. Civatalarin Hesabi:
= 125Fk 6 < (80 — 120) MPa

- 2
in dCivata

4

. 2
o =(I)(m) "2 < 1 25 F

f1.25Fk(4)
dcivata < s

(1.25)(57098.54119)(4)
; <
dClvata = \[ (120)(2) (1)

[mm]

dcivata<19.45884019 mm
Emniyet acisindan M24 civata kullanilmas1 uygundur.

1.4.4. Kars1 Agirhkta Denge Kontrolii:
a) Krank Muylusu Kiitlesi:

n(d2)
My, = 4k Ik p

_1(0.0595)?

Mp, "

(0.0357)(7800)

My, =0.7742596584 kg

b) Kisa Krank Kolunun Dengelenmemis Kiitlesi:

M]’<15a kol ZBH(% - dTm) p

0.15198  0.068
=) 7800

Miasa kol =(0.102)(0.02125)(
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M{ca 1ko1=0.709903935 kg

¢) Krank Yari¢apina indirgenmis Dengelenmemis Kiitle:

/= Mc

o} Ap

Mc=M..A,
r— kg
M{=(100 - 200) <

M:=180 & secildi.

2
M=(180)(m) L2
M(=1.021410311 kg

d) Karst Agirhkta Dengelenmesi Gereken Krank Yaricapmma
Indirgenmis Kiitle:

Mden:Mm+Mll<15a kol'MC
Myon=(0.7742596584)+(0.709903935)-(1.021410311)
Me,=0.4627532819 kg

e) Kars1 Agirhgin Agirhk Merkezi Hesabi:

70
60
50
40
30

f(xi) [mm]

20
10

0
0 5 10 15 20 25 30 35

Xi [mm]

Sekil-1 Kars1 Agirligin Kesit Goriiniigii
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Tablo-1 Kars1 Agirlik igin Hesaplanan Degerler

i xi[mm] £(xi) [m] carpan f Flxi)dx f xif (xi)dx
0,00 5,00 35,00 1,00 35,00 175,00
1,00 10,06 37,00 2,00 74,00 744,44
2,00 15,12 38,00 4,00 152,00 2298,24
3,00 20,18 40,00 2,00 80,00 2019,20
4,00 25,24 53,00 4,00 212,00 5350,88
5,00 30,30 0,00 1,00 0,00 0,00

£,=553  Z,=10587.76

h=30,3-5/5=5,06

A= gzl(h)

A= §(553) (5,06)

A=932,727 mm?

M=2 3, (h)?

M= %(10587,76) (5,062)

M=90361,59065 mm?

G=M/A

G=90361,59065/932,727

G=96,878 mm

Kars1 Agirhk Kiitlesi:

Mia=AH p(2)

My, = (932,727)(21.25)(7800)(2) (10°)
My, = 0,309 kg

Dengelenmenin Saglanmasi:

M, G~M;R
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(0,309)(96,878) ~(0.709903935)(0.0415)
29.935 ~29.442
Yaklasik olarak esit olduklarindan dengelenme saglanmaistir.

1.5. IRDELEME
Krank milleri tiim motorlarin en pahali ve en énemli pargalardir. Hasar
gormeleri durumun da tamirleri miimkiin olmadig1 gibi yapimda meydana
gelen kusurlarin da diizeltilmesi son derece zordur. Bu nedenle krank mili
tasarimma 6nem verilmeli ve etki eden tiim kuvvetleri karsilayacak sekilde en
uygun tasarim yapilmalidir.

Krank mili tasarlanirken krank kollarina, ana yatak muylusuna ve krank
muylusuna etki eden gerilmeler incelenirse en yiiksek gerilme degerinin krank
kollarinda meydana geldigi goriiliir. Krank kollar1 egilme, basma ve dondiirme
momentinden kaynaklanan egilme gerilmelerine maruz kalmaktadir. Bu
nedenle tasarim yapilirken krank kollarmna etki eden gerilmeler géz Oniine
alinmalidir.

Krank mili tasarimimda malzeme se¢imi de son derece 6nemlidir. Segilen
malzemenin emniyet gerilmesi krank kollarina, ana yatak muylusuna ve krank
muylusuna etki eden gerilmeleri karsilayabilmelidir. Bu nedenle krank mili
malzemesi olarak daha ¢ok darbe direnci yiiksek celik tercih edilmektedir

Krank mili tasarimmda bir baska onemli husus karsi agirliklarin
dengelenmesidir. Eger dengelenme saglanmazsa dengelenmemis kiitlelerin
olusturdugu merkezka¢ kuvvetinin etkisiyle krank mili titresim etkisi altinda
kalir ve kirilma riski ortaya ¢ikar. Burada boksor tipi bit dizel tagit motorunun
tasarimi yapildigindan yatay ve yere paralel konumdaki pistonlarin varligindan
dolay1 karst agirliklar birbirlerinin merkezka¢ kuvvetini soniimleyip titresim
etkisine engel olurlar. Bunun sonucunda krank milinin 6mrii artar.

1.6. SONUCLAR:
1. Krank mili kaynaksiz olmak zorunda oldugundan tek parcadan iiretilir.

2. Krank mili malzemesi olarak darbe direnci yiiksek olan ve tek parga
iretilebilen ¢elik malzemeler ile sfero dokme demir kullanilir.

3. Krank mili tasarlanirken etki eden tiim gerilmeleri karsilayacak sekilde
tasarimi yapilmalidir.

4. Dengelenmemis kiitlelerin olusturdugu merkezkag kuvvetinin etkisiyle
krank mili titregimli ¢aligir.
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5. Cok silindirli motorlarda ve 6zellikle boksdr tipi motorlarda yatay ve
yere paralel konumdaki pistonlarn varligimmdan dolay1 karst agirliklar
birbirlerinin merkezkag kuvvetini soniimleyip titresim etkisine engel olurlar.

1.7. MALIYET HESABI:

Bu projede boksor tipi bir dizel tasit motorunun tasarimi yapilmistir.
Boksor tipi motorlar ¢ogunlukla yiiksek gii¢ istenen durumlarda tercih
edilmektedir ve buna bagli olarak bu motorlarin karmasik sekil yapisina sahip
oldugu ve iiretiminin zor ve pahali oldugu sdylenebilir (V ve Sira motorlara
kiyasla)

1.8. CEVRESEL ETKi DEGERLENDIRMESI:

S6z konusu motorda yanma islemi sirasinda yiiksek sicakliklardan dogan
parcalanma reaksiyonlar1 nedeniyle egzoz gazlar1 iginde tam yanmis
maddelerin yani sira yar1 yanmis ve yiiksek sicaklik tirtinleri de bulunmaktadir.
Motordan yayilan bu yar1 yanmig ve yiiksek sicaklik iirlinlerinin ¢ogu
zehirlidir, gevre ve insan sagligi tzerinde ¢esitli zararli etkileri vardir.
Motorlarmn tasariminda ¢evresel etki dikkate alinarak motorlardan yayilan bu
emisyonlar1 minimize edecek Onlemler alinmalidir. Ornegin Kkatalitik
konvertorler kullanilarak emisyon diizeyleri diisiiriilebilir. Ayrica common-
rail sistemi kullanilarak piskiirtiilen yakitin adeta atomize olmasi
saglanacagindan dizel motorlarindaki tutusma gecikmesi sorunu
iyilestirilebilir ve bunun sonucunda yanma iiriinlerinde daha az zararh
maddenin ¢evreye yayilmasi saglanmis olur.

1.9. KAYNAKLAR, STANDARTLAR, PATENTLER VE

SARTNAMELER:

Bilgin,A. Icten Yanmali Motorlar Ders Notlari, KTU. Miih. Fak. Makine
Miih. Boliimii (basilmamis)

Bilgin,A. Yakitlar ve Yanma Ders Notlari, KTU. Miih. Fak. Makine Miih.
Boliimii (basilmamas)

Sahin,Z. Motor Elemanlar1 Tasarmmi Ders Notlari, KTU. Miih. Fak. Makine
Miih.Boliimii (basiimamis)

Bilgin,A. Sayisal Céziimleme Ders Notlari, KTU. Miih. Fak. Makine Miih.
Boliimii (basilmamas)

Ornek Makine Tasarim Projesi, KTU.Miih. Fak. Makine Miih. Bolimii
Akkurt,M. Makine Elemanlar1 Kitabi, Civata Tablosu

Malzemeler TSE standartlarinda ve EURONORMG6 kapsamindadir.
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2. FARKLI TASARIM SECENEKLERI VE SECIM KRIiTERLERI:
Bu proje kapsaminda 110 kW giiciinde, 2.0 lt'den kiiciik silindir hacimli,

orta asir1 doldurmali, tlirbosarjli bir otomobil dizel motorunun tasarimi
yapilmistir. Tasarim geregi motorun sekli karmasik ve tiretimi zor ve pahali
olmustur. Buna karsilik motorun hafif ve dayanikli olmasi saglanmistir. Fakat
bu motor tipi daha ¢ok yiiksek gii¢ istenen uygulamalarda kullanilmaktadir bu
nedenle boksor tipi motor yerine V motor veya sira motor kullanimi tercih
edilirse maliyet azalir ve daha basit bir motor yapisi elde edilir. Bunlarm yan
1stra s6z konusu uygulamada arzu edilen giiciin varligma gore silindir sayisi da
degistirilebilir.

3. TEKNIK RESIM VEYA DiGER MUHENDISLIK

GOSTERIMLERI:

Ek:

Yapilan hesaplamalara gore krank milinin boyutlandirilmas1 Ek’te
sunulmaktadir.

4. KAYNAKLAR, STANDARTLAR, PATENTLER VE
SARTNAMELER:
Akkurt,M. Makine Elemanlar1 Kitabi, Civata Tablosu

Malzemeler TSE standartlarinda ve EURONORMG6 kapsamindadir

Ek:

e.dwl
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Kismi Metrik Uzaylarda Pata Tipli Biiziilmeler I¢in Sabit
Nokta Teoremleri

) Vildan Ozturk
Ankara Hact Bayram Veli Universitesi, Polatli Fen Edebiyat Fakiiltesi, Matematik Boliimii, E-
mail:vildan.ozturk@hbv.edu.tr

Giris

Matematigin baslangi¢ tarihi hakkinda kesin bilgi olmamakla birlikte
insanlik tarihi kadar eski oldugu diigiiniilmektedir (Boyer, 1963). Matematiksel
diisinmenin ilk adimlar1 say1, biiyiikliik, sira ve bi¢im farkliliklarini ayirt etme
yetenegidir. i1k matematiksel diisiince bigimleri ise gercekten de insanligin en
eski zamanlarina kadar goétiiriilebilir. Eskicaglarda deneme yanilmaya dayanan
Matematik, zamanla yerini soyut kavramlara ve ispata dayali teorik bilgiye
birakmis ve modern Matematigin temelleri atilmigtir (Ozturk, 2018).

Banach biiziilme prensibi, sabit nokta teorinin ilk ve en Onemli
sonuglarindan biridir. Sabit noktanin varligini ve tekligini garanti eden Banach
biiziilme prensibi 1922 yilinda Banach tarafindan tam metrik uzaylarda
ispatlanmustir. Bu prensibe gore; “(X, d) bir tam metrik uzay ve f: X — X bir
doniisim olmak tizere, X kiimesinin her x,y elemam igin, d(fx, fy) <
k.d(x,y) esitsizligini saglayan bir 0 < k < 1 sabiti varsa f doniisiimiiniin bir
tek sabit noktasi vardir” (Banach, 1922). Matematik ve diger bilimlerdeki
problemlerin bir kismi Banach biiziilme prensibi kullanilarak ¢oziilememistir.
Bu nedenle daha genel olan sabit nokta teoremlerine ihtiyag duyulmustur. Bu
teoremlerin bazilar1 kismi metrik uzaylar gibi metrik uzaylardan daha genel
olan uzaylarda, bazilar1 ise Banach biiziilme prensibinden daha genel olan
biliziilme doniistimleri ile verilmistir (Balasubramanian, 2014; Chatterjea,
1972; Eshaghi vd., 2014; Jacob vd., 2018; Kadelburg ve Radenovi¢, 2014,
2016; Kannan, 1968; Oltra ve Valero, 2004; Valero, 2005).

Kismi metrik uzaylar, Matthews (1992,1994) tarafindan tanimlanmustir.
Kismi metrigi, metrikten ayiran en énemli dzellik, bu uzaylarda bir noktanin
kendisine olan uzaklig1 sifir olmak zorunda degildir. Kismi metrik uzaylarda
yakinsaklik, siireklilik, tamlik gibi kavramlar metrik uzaylardakinden farklilik
gostermekte ve en Onemlisi de yakinsak bir dizinin yakinsadigi nokta tek
olmak zorunda degildir. Matthews (1992,1994) kismi metrik ile metrik
arasinda bir bagint1 da vermistir.

Bu boliimde, Pata (2011) tarafindan tam metrik uzaylarda verilen biiziilme
doniisimiinden yola ¢ikarak, genellestirilmis Pata tipli biiziilme doniigiimii
kismi metrik uzaylarda tanimlanacaktir ve bu biiziilmeyi saglayan iki doniisiim
i¢in ortak sabit nokta teoremi ispatlanacaktir. Ayrica, son kisimda Pata Kannan
ve Pata Chatterjea tipli biiziilme doniistimleri verilecektir.
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Tanim

X bos olmayan bir kiime ve p:X X X — [0, o) bir doniisiim olsun. Her
x,y,z € X igin

P x=y=pHx)=p»y) =pky),
(P2) p(x,x) < p(x,y),

(P3) p(x,y) = p(¥, %),

(P4) p(x, y) < p(x,2) + p(2,y) — p(2,2)

sartlart saglanirsa p doniisiimiine X {izerinde bir kismi metrik ve (X, p)
ikilisine kismi metrik uzay denir.

(X, p) bir kismi metrik uzay olsun. Bu durumda, d,, d;: X X X — [0,00),

dp(%,y) = 2p(x,y) = p(x,%) = (¥, ¥),

dm (%, ) = max{p(x,y) — p(x,%),p(x,y) = p(¥,¥)}

doniigiimleri X iizerinde birer metriktir.

x € X ve £ > 0 olmak tizere, Bp(x,¢) = {y € X:p(x,y) < p(x,x) + &}
kiimesine x-merkezli, & —yarigaph agik yuvar, B,(x,€) = {y € X: p(x,y) <
p(x,x) + &} kiimesine de x-merkezli, & —yaricapli kapali yuvar denir
(Matthews, 1992,1994).

Ornek

p:[0,0) x [0,00) - [0,), p(x,y) = max{x,y} doniisiimii bir kismi
metriktir. Ayrica bu doniisiim bir metrik degildir (Matthews, 1992,1994).

Tanim
(X, p) bir kismi metrik uzay ve {x,}, X’de bir dizi olsun.

(i) {x,} dizisinin bir x € X noktasina yakinsak olmasi igin gerek ve yeter
kosul p(x, x) = lim p(x, x;,) olmasidir.
n—-oo

(i) lim p(xp,x,) limiti var ve sonlu ise {x,} dizisine Cauchy dizisidir
n,m—oo
denir.
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(iii) (X,p) kismi metrik uzaymdaki her Cauchy dizisi yakimsak ise yani
lim p(x,, x,) = p(x, x) ise (X, p) tamdir denir.
n,m—oo

(iv)Her € > 0 sayist i¢in en az bir 8>0 sayis1 var oyle ki xo € X olmak
izere, f(B(x0,8)) € B(f(x0),€)oluyorsa f:X — X doniisiimiine siireklidir
denir (Matthews, 1992,1994).

Lemma

(a) (X, p) kismi metrik uzaymnda {x,} dizisinin Cauchy dizisi olmas i¢in
gerek ve yeter kosul bu dizinin (X,d,) metrik uzaymda Cauchy dizisi

olmasidir.

(b) (X,p) kismi metrik uzaymnin tam olmasi i¢in gerek ve yeter kosul
(X , dp) metrik uzayinmn tam olmasidir. Ayrica,

lim p(x,, xp) = lim p(x, x,) = p(x,x) © limd,(x,x,) =0
n,m—-oo n—-oo n—oo
(Matthews, 1992,1994).

Uyan

(X, p) bir kismi metrik uzay olsun. Asagidakiler dogrudur;
() p(x,y) =0,ise x =y,

(ii) x # yise p(x,y) > 0 (Karapmar ve Yiiksel 2011).
Lemma

(X, p) bir kismi metrik uzay olsun. lim p(x,x,) = p(x,x) =0
n-—-oo
ise her y € X i¢in lim p(y, x,,) = p(y, x) dir (Karapmar, 2011).
n—-oco
Teorem
(X, d) bir metrik uzay olsun. f: X — X bir doniisiim, 4 > 0,a > 1ve S €
, ) sabit sayilar ve 1:[0,1] — [0, %) siirekli, artan ve = 0 olan bir
0 bi 1 P:[0,1 0 irekli ¥ (0) = 0 olan bi

fonksiyon olsun. ||x|| = d(x, xo) olmak lizere, her € € [0,1] ve her x,y € X
icin

d(fx, fy) < (1 —&)d(x,y) + Ae“Y([1 + |l + Iyl

saglanirsa, f doniisiimiiniin tek bir sabit noktasi vardir (Pata, 2011).
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Tanim

f,g:X - X donisiimleri, herhangi bir x € X noktasinda fx = gx
Ozelligini saglarsa x noktasina f ve g doniistimlerinin ¢akisik noktasidir denir.
Cakisik noktada degigmeli olan doniisiimlere zayif bagdagik doniisiimler denir
(Jungck, 1986).

Ortak Sabit Nokta Teoremleri

Bu boliimde 3: [0,1] = [0, 0) siirekli, artan ve (0) = 0 dzelliklerini
saglayan fonksiyon ve x € X ve sabit bir x, € X i¢in Ixl=d(x,x0) olarak kabul
edilecektir.

Teorem

(X,p) bir kismi metrik uzay, f,g:X - X doniisimleri i¢in f(X) S

gX)olsun. A = 0,a = 1 ve B € [0, @) sabit sayilar olmak iizer,e her x,y € X
ve her € € [0,1] i¢in

e 1z))(fx.fy) < (1 - &)pgx, gy) + Ae®P(e)[1 + |Igx|l + llgyll]?

saglansin. f(X) veya g(X) tam ise f ve g doniisiimlerinin tek bir ¢akigik
noktasi vardir. Ayrica, f ve g doniisiimleri zayif bagdasik ise bu doniisiimlerin
tek bir ortak sabit noktasi vardir.

1spat.

X0 € X olsun. f(X) € g(X)oldugundan bir x; € X vardir ve fxo = gx;
dir. Béylece, X de bir {y, } dizisini v, = fx, = gxn41, (n =0,1,2,...) olarak

olusturabiliriz.

e 1. Adm: ¢, = p(Vn, Vo) olsun. ¢, smirhdir.

cn = P Yo) S P Yns1) + PWnsn, Y1) + DV ¥0) = PWna1s Yns1)
- p(Vuy1)

< PO Yni1) + POnsr, 1) + (1, ¥o)
= 2¢1 + p(fxn41, fX1)
< 2¢c; + (1 — &)p(gxns1, gx1)

+Ae YL + [|gxneall + lgx.ll]?

elde edilir. § < a ve [|gx4]| = |[¥oll £ |ly1ll = ¢; olmasindan a,b > 0
i¢in,
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cn <2c;+ (1 =€)y, + AP ()1 + ¢ + ¢4][]*
<A —-¢&)c, +ae*P(e)ct+ b

elde edilir. Sonug olarak, ec, < ag*p(e)c? + b olur. ¢,; — o alt dizisi
var ve € = el:l:—l‘) secilirse 1 < a(1+ b)*P(g;) — 0 elde edilir. Bu ise

nt

celiskidir.
e 2 Adm: 1llim P Wns1, ¥n) = 0 oldugunu gosterelim.

(2.1) esitsizliginde & — 0" i¢in X = Xpi1,V = X yazilirsa,
lim p(yn11, ¥) = r = 0 elde edilir.
n—oo

p(yn+1' yn) < p(fxn+1» fxn)
< (1 = &)p(gxni1, 9%n) + A“P(E)[1 + [|gxnsall + lgxnall]?
= (1= PO Yn-1) + Ae“P(E)[1 + llcall + llcn-1 17

n— o i¢in limit ahnwsa, {c,} smrh oldugundan r < (1 —&)r+
Ke%p(e) olup r < Ke*YP () elde edilir. Sonug olarak, » = 0 dir.

e 3. Adim: {y,} nin Cauchy dizisi oldugunu gosterelim.
Aksini kabul edelim. {y,}, X’de Cauchy dizisi olmasin. Bu durumda, bir
8§ > 0 sayis1 i¢in {m(k)} ve {n(k)} dizileri vardir dyle ki her k pozitif
tamsayist i¢in,
n(k) >m(k) >k, pWnwy Ymw) Z 6, PWngiy-1 Ymaey) < 6 dir.
(2.1) esitsizliginden
8 < p(Yngo Ymaar) = P(fongiy, fotmaro)
< (1= )p(9%nwy 9Xma) + Ke®h(e).
Boylece,

8 < PV Yma) < (1 = OPVnoy-1, Ymay-1) + Ke®p(e)

<@1- 8)[p(J/n(k)—1.}’m(k)) + p(ym(k)'ym(k)—l) - p(Ym(k)'Ym(k))]
+ Ke%y(e)
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< (1 = [PYn-1 Ymw) + PFmeiy Ymao-1)] + Kep(e)

k - oo icin limit almirsa, § < (1 —£)8 + Ke%P(e) ve § < Ke* 1(e)
elde edilir. Sonug olarak, € » 07 durumunda & = 0 olur bu ise geliskidir.
Dolayisiyla, {y,}, (X, p) de Cauchy dizisidir. 1.4. Lemma kullamlarak, {y,},
(X, dp,) de Cauchy dizisidir.

g(X) tamolsun. {y,,} , Cauchy dizisi oldugundan bir gz (z € X) noktasina
yakmsaktir. Yani; lim d,, (gx,, gz) = 0 dir. Boylece 1.4. Lemma araciligiyla,
n—oo

p(gz,g9z) = Tlll_)nggp (gxn, 92) = nlrélr_r)loop (gxn, gxm) = 0 elde edilir.
e 4. Adm: fz = gz oldugunu goérelim.
r(fz,92) < p(f2,fxn) + p(f¥n, 92) = p(fXn, f %)
< (1 - &)p(gz gxn) + Ke“P(&) + p(fxn, g2) — (f¥n, fX3)

olup n = oo i¢in limit alinirsa, fz = gz = u elde edilir. Ayrica f(X) tam
oldugunda ispat benzerdir.

e 5.Adm: z’nin f ve g’nin sabit noktasi oldugunu gdsterelim.
f ve g zayif bagdasik oldugundan, fgz = gfz dir ve fu = gu olur.

p(fu,u) = p(fu, fz) < (1 — &)p(gu, gz) + Ke“P(e)

= (1= ap(fu fz) + Ke“P(e),

olup fz = fu = gu = udir.

e 6. Adim: f ve g’nin sabit noktasinin tek oldugunu gosterelim.
Kabul edelimki; z # w, fz = gz = zve fw = gw = w olsun.
(2.1) esitsizliginden,

p(zw) =p(fz, fw) < (1 - &)p(gz gw) + Ke“(¢)

=1 -9p(fz fw) + Ke“P(e)

ve p(fz, fw) < Ke* 1(¢) elde dilir. Sonug olarak, z = fz = fw =w
dir.
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Sonuc¢
(X,p) bir tam kismi metrik uzay ve f:X — X bir donilisiim olsun. A >
.(),.a >1, B €]0,a) sabit sayilar olmak {izere, her x,y € X ve her € € [0,1]
i¢in
p(fx,fy) < (1 — e)p(x,y) + Ae“Pp(e)[1 + ||x|| + Iyl
saglanirsa f doniisiimiiniin tek bir ortak sabit noktas1 vardir.
Ornek
X ={0,1,2} kiimesi iizerinde p:X XX — [0,00), p(x,y) = max{x,y}
kism, metrigi verilsin. A=1,a=1,=0ve &€][0,1] i¢cin :[0,1] -
[0,0), (&) = € olarak tanimlansin. f, g: X = X donisiimleri,
fo=f2=0, f1l=1ve g0=0, gl=2, g2=1 olarak verilsin.
s f(X)cg(),
e g(X) tamdur.
e (2.1) esitsizligi saglanir.
Gergekten;
x=0 veya x=2 ve y=0 veya y=2 ise, aciktir.
x=0 veya x=2 ve y=1 ise,
p(fx,fy) =1< (1 -e)p(gx gy) + Ae®P(e) < (1 — )2 + ¢
olup (2.1) saglanir.

Diger durumlar icin de ispat benzerdir. Boylece 2.1.Teoreminin biitiin
kosullar1 saglanir. f ve g nin tek ortak sabit noktas1 vardir ve bu nokta 0°dir.

Pata-Chatterjea and Pata-Kannan Type Results
Teorem

(X, p) bir kismi metrik uzay, f,g: X = X , f(X) € g(X) sartim1 saglayan

doniigiimler olsun. 4 > 0, =1 ve f € [0, ) sabit sayilar olmak iizere
her x,y € X ve her ¢ € [0,1] igin
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1 —
p(fx,fy) < Tg [p(fx, gy) +p(gx, fy)]

+Ae P+ lIfxll + Iyl + gl + lgyll#

saglansin. f(X) veya g(X) tam ise f ve g doniisiimlerinin tek bir ¢akigik
noktasi vardir. Ayrica, f ve g doniisiimleri zayif bagdasik ise bu doniisiimlerin
tek bir ortak sabit noktas1 vardir.

Teorem

(X, p) bir kismi metrik uzay, f,g: X - X , f(X) € g(X) sartin1 saglayan

doniistimler olsun. 4 >0, > 1 ve B € [0, ) sabit sayilar olmak iizere
her x,y € X ve her € € [0,1] i¢in

1—
p(fx, fy) < Tg [p(fx, gx) + p(fy, gy)]

+Ae P+ lIfxll + fyll + gl + lgylll#

saglansm. f(X) veya g(X) tam ise f ve g donisiimlerinin tek bir ¢akisik
noktasi vardir. Ayrica, f ve g doniisimleri zayif bagdasik ise bu déniisiimlerin
tek bir ortak sabit noktas1 vardir.

3.1. Teorem ve 3.2.Teoremin ispatlar1 2.1 Teoreminin ispatina benzerdir.

Sonuc¢

(X, p) tam kismi metrik uzay ve f: X — X bir doniisiim olsun. 4 = 0, =
1 ve B € [0, a) sabit sayilar olmak tizere her x,y € X ve her € € [0,1] i¢in

1-—
p(fx. f¥) < ——[p(fx,9) +p (o f3)]

+AeP ()L + IIfxll + Ifyll + llxl + [lyNI]#
saglanirsa f doniisiimiiniin tek bir ortak sabit noktas1 vardir.
Sonuc¢

(X, p) tam kismi metrik uzay ve f: X — X bir doniisiim olsun. 4 = 0, =
1 ve B € [0, a) sabit sayilar olmak fizere her x,y € X ve her € € [0,1] igin

P f5) S 7 () + Dy, f)
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+Ae P+ llfxll + Iyl + Nlxll + Iy N1]P

saglanirsa, f doniisiimiiniin tek bir ortak sabit noktasi vardir.

Referanslar
Banach, S. (1922). Sur les oprations dans les ensembles abstraits et leur
applications aux equations integrales, Fundemental Mathematics, 3, 133-181.

Balasubramanian, S. (2014). A Pata-type fixed point theorem, Math. Sci.,
8, 65-69.

Boyer, Carl B. (1968). A History Of Mathematics, Wiley International
Edition, New York, London, Sydney,

Chatterjea, S.K. (1972). Fixed point theorems, C. R. Acad. Bulg. Sci., 25,
727-730.

Eshaghi, M. Mohseni, S. Delavar, M. R. De La Sen, M. Kim, G. H. Arian,
A. (2014). Pata contractions and coupled type fixed points, Fixed Point
Theory Appl., 2014 Article 1D 130.

Jacob, G.K. Khan, M.S.,Park, C. Yun, S. (2018). On Generalized Pata Type
Contractions, Mathematics, 6(2), 25.

Jungck, G. (1986). Compatible mappings and common fixed points, Int. J.
Math. Math. Sci., 9, 771-779.

Kadelburg, Z. Radenovi¢, S. (2014). Fixed point and tripled fixed point
theorems under Pata-type conditions in ordered metric space, Intern. J. Anal.
Appl., 6, 113-122.

Kadelburg, Z. Radenovi¢, S. (2016). Fixed point theorems for Pata-type
maps in metric spaces, J. Egypt. Math.Soc., 24, 77-82.

Kannan, V. (1968). Some results on fixed points, Bull. Calcutta Math.
Soc., 60, 71-76.

Karapmar, E. (2011). Generalizations of Caristi Kirk's theorem on partial
metric spaces, Fixed Point Theory and Applications, 2011, article ID 4.

Karapinar, E. Yuksel, U. (2011). Some common fixed point theorems in
partial metric spaces, Journal of Applied Mathematics, 2011, Article 1D
263621.

177



Academic Studies on Natural and Health Sciences - Chapter 12

Matthews, S.G. (1994). Partial Metric topology, in Proceedings of the 8th
Summer Conference at Queens College,S. Andima, Ed., 728 of Papers on
General Topology and Applications, Annals of the New York Academy of
Sciences, 183-197.

Matthews, S.G. (1992). Partial Metric Topology, Research Report 212,
Department Of Computer Science University Of Warwick.

Oltra, S. Valero, O. (2004). Banach's fixed point theorem for partial metric
spaces, Rendiconti dell'Istitutodi Matematica dell'Universit a di Trieste, 36
(1-2), 17-26.

Ozturk, R. (2018). Eski¢ag’da aritmetik ve Eucleides algoritmasi, Tarih
Okulu Dergisi, 11 (XXXVI), 676-697.

Pata, V. (2011). A fixed point theorem in metric spaces, J. Fixed Point
Theory Appl., 10, 299-305.

Valero, O. (2005). On Banach fixed point theorems for partial metric
spaces, Applied General Topology, 6 (2), 229-240.

178



CHAPTER 13

Sporda Sosyal Kimlik (Hikmet Turkay, Abdulkerim
Ceviker)

179



Academic Studies on Natural and Health Sciences - Chapter 13

180



Academic Studies on Natural and Health Sciences - Chapter 13

Sporda Sosyal Kimlik

) Hikmet Turkay
Kafkas Universitesi Sartkamis Beden Egitimi ve Spor Yiiksekokulu
hikmet.turkayl@gazi.edu.tr

Abdulkerim Ceviker
Hitit Universitesi Spor Bilimleri Fakiiltesi
kerimceviker@gmail.com

1.Giris

Gliniimiizde kimlik, sosyal kimlik teorisi ve sosyal kimlik yaklasgimmdan
elde edilen goriislerin, nispeten yakin zamana kadar, spor alaninda biiyiik
Olgiide g6z ardi edildigi goriilmektedir. Bu kapsam dogrultusunda spor
alanindaki arastirmacilara sosyal psikoloji alanindaki gruplarla ilgili
caligmalarda, baskin bir yaklagim haline gelen ve farkli bir bakis ag¢ist1 igin bir
referans sunmak gerektigi 6n plana ¢ikmaktadir.

Kimlik kavrami bir bireyi diger bireylerden ayiran Ozellikler olarak
aciklanirken sosyal kimlik, bireyin bir toplumsal gruba (veya gruplara) iiyeligi
konusundaki deger yargilar1 olarak tanimlanmaktadwr. Tanimda da
bahsedildigi gibi, sosyal kimlik ¢ok boyutlu ve gesitli faktorleri igermektedir.
(a) grup ici baglar: benzerlik algilari, diger grup iiyelerine baglanma ve gruba
aidiyet; (b) biligsel merkezcilik: grup iiyesi olmanin dnemi; (c) grup i¢i etki:
grup iyeligi ile iliskili duygularin pozitifligi (Cameron, 2004). Sosyal kimligin
ve sosyal kimlik teorisinin bu ¢ok boyutlu kavramsallastirilmasiyla, spor
ortaminda sosyal kimligin; artan 6zdegerlilik, baglilik, algilanan caba, takim
arkadaglarina karsi sosyal davranig ve daha fazla takim uyumu ile iliskili
oldugu sonucuna varilmistir (Bruner ve dig., 2017).

Son olarak, grup diizeyinde psikososyal siireglerin (grup iiyelerinin sosyal
kimlikleri) arastirilmasi sosyal kimligin, bireyin igerisinde bulundugu grubun
(takimm) dinamiklerine gore davranigsal etkileri, bu davranislarin diger
gruplara karsi sosyal veya antisosyal yansimalarinin en azindan kavramsal
olarak agiklanmasi spor alanina katki sunacaktir. Bu amag¢ dogrultusunda
calismada, kimlik, sosyal kimlik, ahlaki kimlik kavramlari ele alinarak spor ve
sosyal kimlik iliskisi agiklanmaya calisilmustur.

2. Kimlik ve Sosyal Kimlik Kavramlar

Sosyoloji igerisinde ¢ok sayida kimlik goriisii vardir (Stryker, 2000).
Bazilarinin, bir grubun veya kolektifin fikirlerini, inancin1 ve uygulamalarni
temsil ettigi kavramn, kiiltiirel veya kolektif bir kimligi oldugudur. Bu kimlik
gOriisii cogu zaman etnik kimlikle ilgili caligmalarda goriiliir, ancak kimligi
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tam olarak tanimlamamistir. Bu goriis, davranis, motivasyon ve etkilesimdeki
bireysel degiskenligi inceleme yeteneginden de yoksundur (Nagel, 1995;
Scheff, 1994).

Tajfel (1981) ve digerlerinin (Turner ve dig., 1987) sosyal kimlik teorisi
konusundaki ¢aligmalarindan dogan bir bagka goriis, kimligi bir sosyal gruba
veya kategoriye gomiilii olarak gérmektedir. Bu goriis genellikle grup /
kategori ayrimmi daraltir ve grup iiyeleri arasindaki rol iligkileri gibi grup
davranigimin 6nemini ortaya koyar. Kimliklerin diger bir goriiniimii ise,
etkilesimcei bir gelenekten, 6zellikle de yapisal degiskenden biiyiiyerek ortaya
¢ikmasidir (Stryker, 1980).

Sembolik etkilesimcilik ve rol teorisinin entegrasyonu i¢in umut verici,
ancak heniiz tam olarak gerceklesmemis olsa da kimlik teorisi, toplumsal
olarak kapsamli bir kimlik teorisine dahil edilmesi gereken, bir dizi dnemli
gbriis sunmaktadir. Bunlarm ilki, kimliklerin iligkisel oldugudur. Insanlar,
farkli konumlarimi birbirlerine gore yansitirlar. ikincisi, kimlikler sosyal olarak
yapilandirilmistir. Sosyal etkilesim sirasinda siirekli (yeniden) miizakere
edilen ve sosyal olarak ortak anlamlara sahiptirler. Uciinciisii, insanlarin birden
fazla kimlige sahip oldugudur. Bu ¢okluk, &zellikle modern toplumlarda,
mevcut farklilagmig konumlarin ve rollerin ¢goklugunu yansitir. Dordiinciisii,
kimliklerin sosyal sonuglar1 vardir. Bunlar bir motivasyon kaynagidir, sosyal
etkilesimi bigimlendirir, bireysel ve kolektif davranisi yonlendirir ve bdylece
sosyal yapiy1 da etkileyebilmektedir. Birlikte ele alindiginda ise kimlik
kavrami, sosyal yap1 (toplum) ve insanlar (birey) arasinda bir kdprii vazifesi
gormektedir (Stets ve Burke, 2000; Stryker ve Burke, 2000).

Bir sosyal grubu karakterize eden ve onu diger sosyal gruplardan ayiran
tutum ve davranislardaki diizene odaklanmak gerekmektedir. Bu sekilde
normlary, insanlarin basit kiimelenmeleri yerine, gruplarina baglariz.
Etkileyen, etkilenen ve grup normlari ile iliskilendirilen, sosyal biligsel ve
sosyal etkilesimli siiregleri tanimlamak i¢in gruplara ve kendilerine dair sosyal
kimlik perspektifi biiyiilk 6neme sahiptir.

Sosyal kimlik perspektifi, grup siireclerinin, gruplar arasi iligkilerin ve
benlik kavraminin sosyopsikolojik bir analizidir (Turner ve dig., 1987). Sosyal
kimlik kavrami Tajfel ve Turner tarafindan gelistirilmistir. Kavram, duygusal,
degerlendirici ve diger psikolojik bagmtilariyla birlikte grup liyeligine dayanan
bir yapry1 tanimlamaktadir. Sosyal kimlik teorisi olarak bilinen gruplar arasi
iligkiler ve aymi zamanda gruplar arasi sosyal catigmalar bir Kimlik
cergevesinde gelismektedir (Tajfel ve Turner, 1986). Sosyal kimlik teorisi ve
kimlik teorisi, bireyin kendisini bir nesne olarak ele alabilmesini ve kendisini
diger sosyal kategoriler veya smiflandirmalar ile baglantili olarak belirli
sekillerde smniflandirabilmesini yansitmaktadir. Bu siirece sosyal kimlik
teorisinde, kendi kendini kategorize etme denir (Turner ve dig., 1987); kimlik
teorisi i¢in bu siire¢ "kimlik olusumu" dur (McCall ve Simmons, 1978). Kendi
kendini kategorize etme veya tanimlama siirecinde kimlik olusturulur. Bu

182



Academic Studies on Natural and Health Sciences - Chapter 13

kapsamda ifade edilen sosyal gruplar da; ortak bir sosyal kimlige sahip ve
kendilerini ayni sosyal kategoride goren bireylerden meydana gelmektedir.
Bireyler bu sosyal gruplar igerisinde, kendilerine benzeyen Kkisiler ile
kategorize edilmektedirler (Turner ve dig., 1987).

Sosyal kimlikleri inceleyen arastirmacilar ¢ogu genelde bireylerin birden
fazla grup kimligine sahip olduklarini kabul eder fakat arastirmacilar bir
kisinin ¢ok sayida grup i¢i kimligi, grup ile arasindaki iliskilerin niteligi ya da
gruplar arasi tutumlar {izerinde birgok sosyal kimlige sahip olmanin etkilerinin
nispeten daha az oldugunu belirtmislerdir. Bu baglamda, kendini dogrulama
(kimlik teorisinde), biligsel siiregler ve benlik saygisi (sosyal kimlik teorisinde)
ve Oz-yeterlilik (kimlikte) motivasyon siiregleri tlizerinde etkilidir (Turkay,
Yetim, Sezer, 2018).

Bireylerin kendi 6z kavramlarmin biyiikk boliimiinii, baslangicta
tanimlandiklar1 sosyal gruplardan ve kategorilerden, sosyal kimliginden
tiiretmeleridir. Bireyin belirli sosyal gruplara ait oldugu bilgisi, bu grup
iiyeliginin kendisiyle ilgili bliyiik bir dnemini ortaya koymaktadir. Bireysel ve
grup siireglerinin sistematik bir eslestirmesiyle, grup tiyelerine bagh ortak
benlik ve sosyal kimlige bagl sosyal biligsel siirecler, grup i¢i ve grup dist
davranislar ortaya ¢ikmaktadir.

2.1.Ahlak ve Davrams Ac¢isindan Kimlik

Kimlik teorisinde, bir kimligin 6zii ve o6zin rol sahibi olarak
siniflandirilmasi, bu rol ve performansin toplumsal beklentilere dahil edilmesi
sikca kargilagilan bir durumdur (Burke ve Tully 1977). Bu beklentiler davranigt
yonlendiren bir dizi standart olusturur (Stryker ve Burke, 2000). Ayrica,
McCall ve Simmons'm (1978) belirttigi gibi, kimlik teorisi icerisindeki
adlandirma, planlama ve faaliyetlerle ilgili her sey davranigsal bir anlam ifade
etmektedir.

Kimlik genel olarak, c¢ogu insanin, umutlarindan veya korkularindan
bagimsiz olarak, kendilerinden ve baskalarinmn tutum ve davranmislarindan
etkilenmektedir. Ornegin, ¢ogumuz kimligin kendimiz hakkinda nasil
hissettigimizden sorumlu oldugunun ve bir kimlik eksikliginin veya bir kimlik
krizinin refahimizi ve hatta fiziksel varligimzi tehlikeye diislirdiigiinden
sorumlu olacagini kabul etmekteyiz. Ayrica kimligin, davraniglarimizin
hepsinde olmasa da birgogunun altinda yatan temel etken oldugu
diistiniilmektedir. Farkl bireyler farkli kimliklere sahip olduklar: igin farkli
davraniglar sergilemektedirler (Simon, 2008). Bireyler ayrica gruplarla
Ozdeslesebilmekte ve bu kapsamda grup kimligi bireylerin davranislarini
etkileyerek; grup tyeleri arasindaki farkliliklar en aza indirgenip bireysel
amaclardan vazgecilmekte ve grubun kimligine verilen deger kisinin degerini
de etkilediginden grubu degerli goren birey kendisinin de degerli olduguna
inanmaktadir (Zencirkiran, 2016).
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Toplum igerisinde isgal ettigimiz rollerin her birinin kendine 6zgii ayri
bilesenleri bulunmaktadir. Bu nedenle bireyin benligi, bir kisinin toplumsal
yapida kapladigr rolleri yansitan bir kimlikler toplulugu olarak
diistiniilmektedir (Stryker ve Serpe, 1982). Kimlik teorisinin merkezi, kisinin
anlayigini psikolojik olarak tahmin etmek ve anlamak olan bir bakis agisidir.
Davranissal 6zii ve genis sosyal bir yapiy1 ayrilmaz bir sekilde baglantili olarak
diisinmek gerekir. Daha genis bir toplumsal yapidan etkilenmenin yani sira
ahlaki kimlik, sosyal davranisin aktif bir yaraticist olarak algilanmaktadir
(Terry, Hogg, White, 1999).

Sonug olarak ahlaki kimlik, ahlaki deger ve amaglarin kiginin kimligine ve
yasam bi¢imine ne oranda yansitabilmesiyle alakalidir. Ciinkii bireyler, toplum
icerisinde kimliklerine gore zihinlerinde olusturduklar1 davranis kaliplariyla
hareket etmektedirler (Hardy, 2006).

2.2.Sosyal Kimlik ve Spor Tliskisi

Toplumsal yapida kimlik, bireylerin ¢ogu zaman farkina varmadigi
otomatik bir mekanizmadan ¢ok, 6z ben’in bilingli bir pargasidir (Demir,
2016). Kisisel kimlik, belirli bir bireyin 6zelligi olan kendine 6zgii farkliliklar1
yansitirken, sosyal kimligin kategori veya grup iiyeliginden kaynaklandigi
goriilmektedir.

Toplumsal yapida kimlik, bireylerin ¢ogu zaman farkina varmadigi
otomatik bir mekanizmadan ¢ok, 6z ben’in bilingli bir parcasidir (Demir,
2016). Kisisel kimlik, bir bireyin 6zelligi olan kendine 6zgii farkliliklari
yansitirken, sosyal kimligin kategori veya grup iiyeliginden kaynaklandigi
goriilmektedir.

Bu kapsamda sosyal kategorizasyonun goze carpan bazi durumlarda,
kisisel kimligin bir birey olarak bir grup iiyesi gibi davranmas1 muhtemeldir
(Ashforth ve Mael, 1989; Dutton, Dukerich ve Harquail, 1994). Bir¢ok ulusal
ve uluslararasi bagartya imza atmis bir basketbol takiminin taraftar1 olan bir
birey, kendisini o takima ait hissederek takimin basarilarindan kendine pay

cikarmakta ve boylece benlik saygisini giiglendirme ya da onarma ¢abasi i¢ine
girmektedir (Madran, 2012).

Sosyal kimligin temel prensibi, grup iiyeliginin diger sosyal gruplardan
olumlu bir farklilik arzusuyla motive olmasi ve grup iiyelerinin bunu bagarmak
icin grup ici ayrimeilik ve grup yanlihgi géstermeleridir. Ornek olarak, bir
gruba ait taraftarlarin rakip takim taraftarlariyla ayni ortamda bir araya
geldiklerinde mensubu olduklar1 takimin ¢ikarlart dogrultusunda hareket
etmeleri ve hatta rakip takim taraftarlarina karsi istenmeyen davranislarda
bulunabilmeleri gosterilebilir (Wann ve Dolan, 1995). Oysaki spor bireylere
ve topluluklara ortak referans noktalari saglar ve bircok insanin ihtiyag
duydugu dayanigsmayt ve sosyal kimliklerin yaratilmasini tesvik edebilir.
Benzer sekilde, spor ayni anda insanlar1 nasil bir araya getirdigi gibi bazen de
topluluklar1 derinlemesine bdlebilir. Spor ayni anda bir topluluk kurabilir veya
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bir toplulugu yok edebilir. Bunlar 6nemsiz konular degil, aksine farkli
topluluklarm kimliklerini nasil sekillendirdigi ve korudugunu, bagkalariyla
nasil etkilesime girdiklerini veya rekabet ettiklerinin gostergesidir (Nathan,
2013). Bazi durumlarda spor; ¢ekismeli topluluklar1 bir arada tutan bir tiir
sosyal yapistirict gibi goriinmektedir.

Kimligin, mavi tigortlii binlerce insanin kirmizi tisortli binlerce insandan
daha fazla ¢iglik atmaya c¢alistigi, futbol stadyumunda is basinda oldugu
varsayllmaktadir. Benzer sekilde sosyal kimlik, bir ¢ogunluk grubunun bir
azinlik gruba kotii muamelede bulunmasinda hatta yok etmeye ¢aligmasinda
da etkili olabilmektedir. Ancak, 6vgii dolu davramiglarda da sosyal kimlik
dogal bir etken olmaktadir. Ornegin, sadakat, dayamisma veya sosyal
isbirliginin ortak bir kimlik duygusu olmadan nasil saglanabilecegini ve
stirdiiriilebilecegini hayal etmek miimkiin mii? (Simon, 2008). Wann ve
Branscombe (1993) sosyal kimligi, bir bireyin bir spor takimiyla birlik olma
hissi ve takimi da, bireylerin belirli bir spor takimina baglanma ve ayni
endiseyi tasima diizeyi olarak tanimlamistir. Takima giiclii bir sekilde bagl
olanlar i¢in bir spor takimi, 6énemli bir baghlik duygusunun gelistigi ve
ozellikle goze carpan bir sosyal kimligi temsil eder. Bu nedenle, takim
taraftarlarmin takimlarinin basarilarin1 ve basarisizliklarini kisisel basar1 ve
basarisizliklar olarak gérmeleri sasirtici degildir.

Sosyal kimligin etkili roliiniin kavramsallastirilmas1 ve dlgiilmesi ile ilgili
konular spor dahil bir ¢ok alanda ortaya ¢ikmustir. Son zamanlardaki
aragtirmalar, spor aktivitelerinin icerisinde olmanin bireylere sosyal bir
ortamda bulunma deneyimi ve antrendr ve takim arkadaslariyla empatik egilim
kazandirdigindan sosyal kimligin sporda incelenmesi, sosyal kimligin ¢agdas
dlciilerinin psikometrik olarak saglanmasi icin énemlidir. Ornek caligmalar
arasinda, takim performansi ve takim kimligi arasindaki baglantry1 sorgulayan
aragtirmalar, sporcularin antrendrleri ve takim ile iligkileri, sosyal kimlikleri
ile pozitif bir baglantiy1 ve takimlarin akran gruplarmm sosyal gelisimi
iizerindeki roliiniin zengin bir baglami temsil ettigini ortaya koymuslardir
(Turkay, Sezer, Yetim, 2018).

3.Sonuc¢

Sosyal kimlik yaklagimi, spor ve spor psikolojisinin ana temasini olugturan
konular tizerinde genis bir etkiye sahiptir. Bu noktay1 spor aktivitelerinin kilit
boyutlartyla iliskilendirmeden once, kimlik, sosyal kimlik, ahlaki kimlik
kavramlar1 agiklanmaya c¢alisilmakta ve daha sonra spor ortamindaki
etkileriyle baglantis1 kavramsal olarak vurgulanmaktadir. Fakat iilkemizde
yakin zamana kadar, sosyal kimlik yaklagiminin potansiyel etki diizeyinin spor
aragtirmalarinda biiyiik 6lctide ihmal edildigi yadsinamaz bir gercektir. Bu
durum bir dezavantaj olarak goriilse de, aslinda sporla ilgili davramslari
anlamak i¢in boyle giiglii bir paradigmayi benimsemek ve arastirmak,
arastirmacilara yeni firsatlar sunmaktadir. Buradaki amag da, sosyal kimligin
spor igerisinde suan i¢in teorik sorgulanmasi ve ilerideki uygulama
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¢aligmalarima temel olusturmasidir. Ciinkii su acik bir gergektir ki sporda
sosyal kimlik yaklagimina siddetle ihtiya¢ duyulmaktadir.
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Giris

Bilimsel gelismeler sonucunda teknoloji iiretimi toplumsal yasama
dogrudan ve aktif olarak etki etmektedir. Teknolojik ilerlemeler, bilgi
birikiminin aktarilmasi siirecinde interaktif egitimin dnemini arttrmaktadir.
Uretimdeki yenilesmeye ve gelismeye paralel olarak teknolojik alandaki
yenilikler egitim alanma dogrudan katilabilmektedir. “Egitim Teknolojileri”
teknolojinin, egitim agisindan bir arag olarak kullanilabilmesini saglamaktadir.
Egitimdeki yenilesme ve iyilesme teknolojik materyallerle, iiretim alaninda da
kaliteyi artrmakta ve uygulamalar1 kolaylastirmaktadir.

Giiniimiizde, farkl alan ve uygulamalardan toplanan verilerin analizleri ve
bu analizlerden yararlanarak sonuclar ¢ikarmak ¢ok dnemli bir hale gelmistir.
Aligveris kayitlarindan, hastane kayitlarina, trafikteki araglarin isiklardan
geeme sayilarindan, AVM ziyaret¢i sayilarma kadar hemen hemen her alanda
toplanan kayitlarin raporlanabilir hale gelmesi, raporlanmasi, analiz yapilmas1
ve bu analiz sonuglarma gore kararlar alinmasi, R, Pyhton gibi programlar ile
yapilabilse de hemen hemen her bilgisayarda bulunan ve herhangi bir kod
yazma ihtiyact duyulmadan caligilabilen Microsoft Excel ile de
yapilabilmektedir. Excel’in 2010 ve 2013 versiyonlarina {icretsiz eklenen
Power QUERY eklentisi ve Excel 2016 versiyonlarda bir eklenti ihtiyaci
olmadan calisan Verileri Al ve Doniistiir 6zelligi sayesinde Excel, 1.048.536
olan satir sayisinin ¢ok daha istliinde 3 milyon, 5 milyon gibi verinin
bulundugu Text dosyalarmni ya da SQL baglantilarindaki kayitlar1 okuyarak,
Pivot Tablolar ve Is Zekasi programn olan Power BI sayesinde
raporlayabilmekte ve Power BI servisleri sayesinde internet iizerinden yetkili
kullanicilara erisim imkani saglamaktadir. Excel ile Biiyiik veri analizi
yapabilmek i¢in; - Kod yazmay1 bilmeniz gerekmez. - Excel hemen hemen her
bilgisayarda bulundugu i¢in rahatlikla ¢alisilabilir - Dosyalar1 gdnderilmesi,
acilmasi ve bagka birinin kaynaklara erigsmesi oldukg¢a kolaydir. Bu ¢aligsmada
ornek uygulamalar {izerinden Excel’in verileri al ve doniistir 6zelligi
aciklanacaktir. Kod bilgisi gerektirmeden yapilabilen bu 6zellik sayesinde
veritabani dosyalarma erisim, veritabani dosyalar1 {izerinde yapilabilen
islemler agiklanacaktir.
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Siirec

Excel’in 1993 yilindan itibaren yayginlagsmaya baglamasiyla birlikte, is
diinyasinda kullanilan fazla programim da olmamasi nedeniyle bir veri tablosu
gibi yogun olarak kullanilmaya baslamistir. Excel 2003 siiriimlerinde bulunan
65.536 satirlik veri sinri, diiz listelerin yogun olarak olusturulmasi ve
raporlanmasinda kullanilmistir. Bu listelerden raporlamalar yapmak igin Ozet
Tablolar ve Ozet grafik dzelliklerinden yararlanilmistir. Giiniimiizde Excel’in
diiz liste olarak verilerin olusturulmasi gittikge azalarak, SAP (System,
Application & Products / Sistemler, Uygulamalar, Uriinler) gibi programlarmn
yayginlagsmasi ile Excel’de veri listeleri olusturma yerine, kullanilan SAP
programlarindan listeler Excel’e aktarilarak Ozet Tablolar olusturulma islemi
daha ¢ok yapilir hale gelmistir.

Excel’in 2007 siiriimlerinde, artan verilerin Excel’de daha rahat islenip,
raporlanmasi i¢in satir sayist 1.048.536 ya ¢ikmistir. SAP benzer yapilarin
yavas yavas daha fazla sayida firma tarafindan kullanilmaya baglamasiyla
Excel daha c¢ok raporlama amaciyla kullanmistir. Excel’in 2010 ve 2013
versiyonlarma iicretsiz eklenen Power QUERY (¢6zliimleme gereksinimlerinizi
karsilamak tizere veri kaynaklarini bulmaniza, baglanmaniza, birlestirmenize
ve kapsamini daraltmaniza olanak saglayan bir veri baglantis1 teknolojisidir.
Power Query 'deki Ozellikler Excel ve Power BI Masaiistii ‘nde kullanilabilir)
eklentisi ve Excel 2016 versiyonlarda bir eklenti ihtiyaci olmadan ¢alisan
Verileri Al ve Doniistiir 6zelligi sayesinde Excel, 1.048.536 olan satir sayisimnin
¢ok daha iistiinde 3 milyon, 5 milyon gibi verinin bulundugu Text dosyalarini
ya da SQL baglantilarindaki kayitlar1 okuyarak, Pivot Tablolar ve Is Zekas1
programi olan Power BI sayesinde raporlayabilmekte ve Power BI servisleri
sayesinde internet {izerinden yetkili kullanicilara erigim imkan1 saglamaktadir.

Biiyiik verilerin tutulmasi i¢in satir sayilarmin Excel’de yeterli olmamasi,
SQL baglantilarinin kurulmasini ve verilerin aktif olarak Excel’e aktarilmasini
saglamak icin Verileri Al ve Donistiir 6zelligi kullanilmaktadir. Bu sayede
biliyilk tablolardaki ¢ok fazla miktardaki veri programlama bilgisi
gercktirmeden raporlanabilmektedir. SQL baglantilart ticari isletmeler de
yogun olarak kullanilirken, teknolojinin gelismesi ile ortaya ¢ikan Biiyiik Veri
kavrami, farkli veri tabanlarinda verileri tutmaya baslamistir. Yayilmaya
baglayan farkli SQL dilleri ile(MySqgL,Oracle,Dbase,Sql) bu wveriler
raporlanmaya baglamistir.

Excel’in yazmada 1.048.576 satrr sinir1 olmasma karsilik, verileri
okumasmda bu 1 milyon satir smir1 asilabilmektedir. 3,5 Milyon satirdan
olusan ve kayit verisi, Excel’e baglanti1 yolu ile aktarilarak, raporlanabilmekte,
grafiklere yansitilabilmektedir.

Programlarm topladiklar1 veriler, TXT dosyalar1 seklinde dis ortamlara

aktarilabilmekte ve Excel tarafindan bu Txt dosyalar1 okunarak raporlanmasi
gerceklestirilmektedir.
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Excel, gelisen teknoloji ile farkli veri tablolarindaki verileri alabilmek ve
raporlaya bilmek i¢in, Excel 2010, Excel 2013 siirimlerinde Power Query
eklentilerini licretsiz olarak devreye almistir. Yeni siirimlerinde Verileri Al
ve Doniistiir olarak Excel’in i¢in gomiilii gelen Verileri Al ve Doniistiir 6zelligi
ile ¢ok sayida farkli veri tabanina baglanabilir bir hale gelmistir.

Uygulama Ornegi
2015 Yilina ait bir satis faturasi listesi, Dosya Boyutu : 879 mb, Satir say1s1
: 3.724.000, Dosya ad1: Satig Faturalar1 2015.txt

Setry Faturalars 20150t Ocellikleri
Gerel Girperi  Aywtder Orioakd Siriier
Sg Fonusmioe 201500

Metn Beiges (52
3 Nt Dt [

Keran C s LENCVO PO\ Deshtog

Bope ot 150 134 be)

£75 M8 (321 251 %52 boye)

Chpuma 1 Maps 2017 Pazartes 120796
Delgme 1 Moy 2017 Pazes, 120738
Engm 1 Mays 2017 Pazartes, 12076

Omesder  [sutoars (G |  Gelgeg

Sekil 1. Dosya Ozellikleri

Excel 2016 programinda bos bir sayfada CTRL + Asagi yon tusuna
basildiginda imleg son satira gider. Toplam satir sayis1 1.048.576 “dur.

Saytal

BEo e e e ¢ ey

Sekil 2. Excel 2016 Satir Sayisi
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3.724.000 satirlik bir veritabani dosyasi txt seklinde kayit edilmis olup, bu
dosya 1.048.576 satirlik bir Excel sayfasina tablo seklinde getirilerek
raporlanmasi yapilacaktir. Bunun i¢in ilk olarak Excel Veri meniisii kullanilir.
Veri meniisii araciligi ile Yeni sorgu sekmesi agilir. Yeni Sorgu - Dosyadan-
Metinden segilir.

Dosya Girig Ekle  Sayfa Dizeni Farmiiller Veri
DSurgularlGﬁster [=] Baglantilar al TR
)| g ¥ .

Tablod Ozellikle
DigVeri | Yeni m slecen Timind e El Sirala  Filtre |
Alv | Sorgue L6 Son Kaynakdar | yenjle~ [} Baglantilan Dirzenle
D Dosyadan , P . Sirala ve Filti
Ix X3 Cahsma Kitabindan
D104¢ -
T Veritabanindan 3 I:‘El CSV'den D
10885 ™ 4 e'dan , D ML 'den
10485 == i
10485 D .
Diger Kaynaklardan  » Metinden
10485 ¢- I:‘EI
10485! Metinden

‘-FD Sorgulan Birlestir D Klasard
10485! Metin dosyasindan veri

10485! @, Ve Katelogu Arama aktarn.
104855 f7) Veri Katalogu Sorgulanm

10485! [:w Veri Kaynadg: Ayarlan,..

10485! D Sorgu Secenekleri

1048530

Sekil 3. Veri Meniisii-Yeni Sorgu sekmesi
Ekrana gelen Dosya Yoneticisi penceresi araciligi ile sorgu ekranina

getirilecek olan Satis Faturalar1 2015.txt dosyasi segilerek Al denir. Ekrana
Sekil 4’teki Sorgu ekrani gelir.

1200; Uricode | Sebme 200 sate tamel aberr p; opls

Sra e 3 Saty Fan = Aiasn A Soyed | Unvase Samian ¥

01:16 |

Sekil 4. Satig Faturalar1 2015.txt
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Sorgu Ekrani, Dosya Kaynagi sekmesi yardimiyla kullanilan dil
diizenlenerek(Windows Tiirkge) Tiirkge karakterlere uyumlu sekle getirilir.
Satir ve Siitunlara iligkin diizenlemeler yapildiktan sonra penceredeki diizenle
sekmesi yardimiyla, Excel sayfalarina almadan sorgu ekranina aktarir.

vid port.com

RUNOE I onze

Sekil 5. Sorgu Ekrani

Sorgu ekrani yardimiyla alanlara iligkin diizenlemeler gerceklestirilir.
Ornegin Tarih sintaks1, kullamlmayacak alanlarin silinmesi. Tablo iizerinde
hangi yil ve hangi ay ne kadar KDV ¢ikmig, Fatura KDV’lerinin toplami ne
kadar? Gibi bir rapor elde etmek istiyoruz. Bunun i¢in:

Tarih siitunu segili iken Siitun Ekle-Tarih-Y1l ve yine Tarih siitunu segili
iken Siitun Ekle-Tarih-Ay ve Ayadi segelim.

Bl = =T AR y—

Sekil 6. Y1l Siitunu Ekle Sekil 7. Ay Siitunu Ekle
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Sorgu ekraninda yapilan diizenlemeler ve cklemelerden sonra Girig
meniisiinden Kapat ve hedefe yiikle seceriz bunun nedeni Excel 1 milyon
satirm iizerindeki verileri kendi sayfasia alamayacagi i¢in dosyaya baglant1
kurmamiz gerekir. Bundan dolayidir ki Kapat ve Yiikle segcmiyoruz.

Yalnizca

Baglanti
Olustur.

Sekil 8. Kapat ve Hedefe Yiikle

Agcilan pencerede yalnizca baglanti olustur segilerek Yiikle sekmesine
basilir. Verileri Excel’e aktarmadan yalnizca sorguyu bir baglanti olarak agar.

: . _vid port.com

Saytal

Sekil 9. Sorgu Baglant1 Ekrani

Artik 3.724.000 kayith txt dosyas1 Excel igerisinde kullanilmaya hazirdir.
Raporlama islemleri i¢in Ekle Meniisiinden Pivot Table segilerek agilan
pencerede, Dis veri kaynagi kullan-Baglanti1 se¢in uygulanarak Varolan
baglantilardan Satig Faturalar1 sorgusu agilir.
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BN o e mom fumile Ve GodmGer  Gomm

Baguritane

FrtTasie aparunun

™ : _vid - port.com

Sekil 10. Pivot Table Olustur

Sayta Digani——Ensmlioe — Uowi— Cndom Gt

Varolen Baglartilsr ? x »
1 B 1xent B N -~
" e Baglnt vep Tt Secin E. T X
"
O 2abio veys sk secm
Tabiyanlie E3
(@) Dn weer kaymagy butten
odiants Seqin
Agdaki baglant dosyalar 8 ¥
Badlans: Sumaman> Baglants ate Seegu - Saby Patusalan 2015
Bu bilgisayardaki baglants dosyalar AR Y )
= s FreotTadle raporunun yenestinimesen istediding yeri sedn
Bed ) vers Cabame Sapfaw
L woiasyusos ®) yavolan Cakms Sutas
SHERATON.od Kongm  Sapta11sas2 *
Bt Brden (ok 12D cOTUmlemek isteyip atemediiniz: seon
(7] Bu wersert Veri Modeli ne ekle
Dona fazian iom goaat., & ot

Sekil 11. Varolan Baglantilar ve Pivot Table Ekrani

Pivot Table Olustur Ekran1 yardimiyla verileri istedigimiz sekilde satir ve
stitunlara aktararak raporlar elde edebiliriz. Elde edilen raporlara iliskin grafik
olusturabiliriz. Olusturulan raporlar1 dékiimantasyon seklinde elde edebilir.
Dosyay1 istedigimiz gibi postalayabiliriz.
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15 Genel Toplam

Sekil 12. Ay Adi Satirlar, Toplam KDV Siitunlara Almarak Elde Edilen
Rapor

Excel satirlar1 toplamda 1 milyon iken 3 milyon satirlik veri ile elde edilen
raporlar, Verileri al ve doniistiir 6zelligi yardimiyla islenebilmektedir. Islenen
bu dosyanin boyutu ham tabloya gore daha kiigiiktiir.

Sonuc¢

Biiyiik miktardaki veritabani dosyalarindan yola ¢ikilarak olusturulan
“Verileri Al ve Doniistlir” uygulamast ile programlama bilgisi gerektirmeden,
bilgi teknolojilerinin kullanimi ile glinliik yasama iligkin islemler 6rnekte
goriildiigii gibi kolaylastirilabilir, cabuklastirilabilir. Ozet tablolar cok boyutlu
tablolardaki verilerin 6zetlenerek gosterilmesinde kolaylik saglar. Ozet tablo
verileri grafik olarak gosterilerek sunulabilir. Verilerin giincellendigi
uygulamalar i¢in bir sablon hazirlanip, girilen verilere gore 6zet tablo ve grafik
yenilenen verilere gore kolaylikla giincellenebilir. Bilimsel arastirma
sonuglari, istatistik veriler gibi ¢ok boyutlu verileri igeren veritabani ve
tablolarin  incelenmesinde, egitim teknolojilerinin  etkin  kullanim1
degerlendirme siirecinin hizlandirilmasinda ve verilerin grafiksel gdsteriminde
kolaylik saglamaktadir.

Kaynaklar )
Sari, 1., Bagci, O. (2008). Temel Bilgi Teknolojisi Kullanimi. Ankara:
Seckin Yaymlar1.

Bagci, O. (2018) ileri Excel Ankara; Segkin Yaymlar
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Fitoterapik Yara Bakiminda Sar1 Kantaron Yaginin Etkisi

Miinevver SONMEZ, Miige SEVAL?
1Biilent Ecevit Universitesi, Saghk Bilimleri Fakiiltesi, Hemsgirelik Boliimii, Kozlu/ Zonguldak,
Tiirkiye, E-mail: munevverunlu@gmail.com
2Biilent Ecevit Universitesi, Saghik Bilimleri Fakiiltesi, Hemsgirelik Boliimii, Kozlu/ Zonguldak,
Tiirkiye, E-mail: sevalmuge@gmail.com

Giris

Derinin en 6nemli fonksiyonlarinda biri dis ¢evre ile organizma arasinda
bariyer olusturmasidir!. Ancak birgok patolojik etkene bagl olarak anatomik
doku  biitliinligiiniin  ve  fonksiyonlarmin  bozulmas1 yara olarak
tanimlanmaktadir?. Bireyi hem fiziksel hem de psikososyal bakimdan olumsuz
yonde etkileyen 6nemli saglik sorunlarindan biri olan yaralarm biiyiik bir kismi1
uygun tedavi yontemleri ile herhangi bir sorun gelismeksizin iyilesirken, baz1
yaralarim iyilesme siireci gesitli faktorlerin etkisiyle uzayabilmektedir®.

Yaralar 6zelliklede yanik, diyabetik ayak yaralari, basing yaralari, vendz
iilserler gibi kronik yaralar ¢ok sayida hastayr etkilemektedir?. Diinya
popiilasyonunun % 1-1,5" inin yara probleminden etkilendigi, Avrupa’da
yaklastk 1.5 milyon hastanin yara bakimi nedeni ile tedavi edildigi
belirtilmektedir®. Akut bakim kuruluslarinin yataklarmin %25 ile %50’si bir
yaraya sahip olan hastalar tarafindan isgal edilmekte, bu yaralarin %50 ile
%60’1n1 enfekte cerrahi yaralar, basing ilserleri, bacak/ayak tlserleri gibi
iyilesmesi gii¢ kronik yaralar olusturmaktadir®. Ayrica kronik yaralar;
pansumanlarin degisim sikligi, uyku sorunlarina bagli olarak gelisen
yorgunluk, hareketlerde kisitlanma, duyu ve fonksiyon kaybi, agri, kotii koku
ve yara enfeksiyonu gibi nedenlere bagh olarak bireylerin yasam Kkalitesi
olumsuz etkilenmektedir 2.

Yara iyilesmesi; belli bir diizen ve siire i¢inde sistemik, hiicresel ve
biyokimyasal olaylarin yeni doku olusumu ile sonuglanmasidir #. Yaranm
iyilesmesi birbirinden ayr1 ancak i¢ ige gec¢mis, birbirini izleyen
basamaklardan olusan dinamik ve kompleks bir siirectir 2. Bu siire¢ hiicre —
hiicre ve hiicre — matriks iligkilerinin oldugu inflamasyon (0-3 giinler),
hiicresel proliferasyon, (3-12 giinler) ve remodelizasyon (3-6 ay) olmak iizere
3 asamay1 kapsamaktadir 24, Yara iyilesmesi kendiliginden gelisen fizyolojik
bir siirectir. Ancak yaranin enfeksiyon ve komplikasyonlara agik olmasi
nedeniyle 6zellikle diyabet yada basing yarasi, yanik gibi kronik yaralarda,
beslenme yetersizligi, yaslanma ve agir yaralanma gibi durumlarda yara
iyilesme siireci gecikme gdstermektedir 56,

Yara bakimi hastalanin yasam kalitesinin yiikseltilmesi bakimmdan énem
tasimaktadir?. Yara tedavisinin uzun bir zaman siirecini kapsamasi ve cesitli
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faktorler nedeniyle bu siiresinin daha da uzamasi; bireylerin hastanede daha
uzun siire yatmasina, is giicli kaybimna, yasam kalitesinde diigmeye, psikolojik
olarak olumsuz etkilenmesine, saglik personelleri agisindan is yiikiiniin
artmasina neden olmakta ayrica yara bakim maliyetinin oldukca yliksek olmasi
sebebiyle hem hasta hem de iilke ekonomisi bu durumdan olumsuz
etkilenmektedir®. Bu nedenlerden dolay: giiniimiizde yara iyilesmesini
hizlandirmak amaciyla yara bakiminda ¢ok cesitli topikal ajanlar ve yara
bakim iiriinleri kullanilmaktadir 23,

Gilinimiizde Tip alaninda yasanan teknolojik gelismeler o6zellikle
nanoteknolojinin gelismesi ile nano yapidaki materyallerin {iretimi modern
pansumanlardaki cesitliligi arttrmustir 2. Fakat piyasada bulunan mevcut
iiriinlerin yara tedavisi iizerindeki etkinligine yonelik kanit diizeyinde yeterli
veri bulunmamasi, kolay temin edilememesi, ayni zamanda hasta ve iilke
ekonomisine yiiksek maliyet getirmesi nedeniyle kullanimi sinirhi diizeyde
kalmaktadir > 3. Bununla birlikte yara bakiminda ideal bir pansumanin ne
oldugu ile ilgili saglhik bakim profesyonelleri arasinda da tam bir fikir birligi

saglanamanustir 3.

Belirtilen bu nedenlerden dolay1 6zellikle iyilesmesi gii¢ kronik yara
tedavisinde, piyasadaki mevcut pansuman malzemelerine alternatif olabilecek
iyilesmeyi destekleyecek yara bakim dirlinlerin arayisina gidilmis, yara
iyilesmesinin asamalarina ¢esitli mekanizmalarla etki eden birgok alternatif
lirliniin yara tedavisi amaciyla kullanilabilecegi gosterilmistir. Bu arayiglarin
onemli bir kismmi olusturan alternatif tip uygulamalarindan birisi de
fitoterapidir 3. Dogal iiriinlerin tedavi amaciyla kullanilmasi insanlik tarihi
kadar eskidir. Giiniimiizde diinya niifusunun %60°1 ve gelismekte olan
iilkelerde ise insan niifusunun %80’i tedavi gereksinimlerini biiyiik dlgiide
tibbi bitkilerden saglamaktadir 6.

Yara iyilesmesi ve dokularin oksidatif hasardan korunmasi i¢in antioksidan
iceren bilesiklerin topikal uygulamasmin yarali oldugu ¢alismalarda
gosterilmesi tizerine 6zellikle 20. yiizyilin sonlarina dogru daha ucuz ve daha
kolay ulagilabilir olmalari, antioksidan etkilerinin yiiksek olmasi, toksik ve yan
etkilerinin ¢ok diisiik olmasi, dogal olmalar1 nedeniyle bitkisel ekstratlarin
topikal uygulamasinin yara iyilesmesi {izere etkisini inceleyen ¢aligmalarin
sayis1 hizla artmaktadir 57. Yara iyilesmesinin koagulasyon, inflamasyon,
kollajen iiretimi ve epitel olusumu gibi ¢esitli asamalarma etki eden bu tibbi

bitkiler bilimsel literatiirde yerini almistir %,

Eski caglardan beri hem geleneksel hem de modern tip sistemlerinde pek
¢ok hastaligin tedavisinde kullanilan Sar1 Kantaron (Hypericum Perforatum
L.) bitkisi icerdigi tibbi 6zelliklerinden dolay1 hem diinyada hem de iilkemizde
halk hekimliginde yanik ve yaralarin iyilesmesini saglamak i¢in yaygim olarak
kullanilan bir bitkidir &8,
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Sar1 kantaronun yara iyilesmesindeki etki mekanizmalarin arastirildigi
calismalarda, bitkinin ¢i¢eklerinden elde edilerek hazirlanan ve halk arasinda
“kantaron yag1” olarak bilinen yagmn iyilesmesi siirecinde enflamasyon
periyodunu kisalttigi (antienflamatuar etki), enfeksiyona karst direnci
arttirdigl, fibroblast migrasyonunu ve kollajen depolanmasimi arttirdigi,
fibroblast ylizdesinde artis meydana getirdigi, fibroblastlardaki kollajen
sentezini arttirdig1, epitel rejenerasyonunu pozitif yonde etkiledigi,
antibakteriyel ve antiviral etkileri oldugu belirtilmistir & 10 11,

Sar1 Kantaron (Hypericum perforatum L.)

Hypericaceae familyasina ait olan ve sar1 kantaron, kili¢ otu, mayasil otu,
kan otu, yara otu, binbirdelik otu, yara otu gibi ¢ok farkli adlarla isimlendirilen
sar1 renkli bir bitkidir *2. Kantaron otunun ila¢ olarak kullanim antik ¢aglara
dayanmaktadir. Eski Yunanlilardan beri yaralari iyilestirici etkisi ¢ok iyi
bilinir. Anadolu’da da bu 6zelliginden dolay1 ve insan sagligina olumlu daha
birgok etkisinden dolay1 halk arasinda yaygin olarak kullanilir 1217,

Literatiirde sar1 kantaron bitkisinin, yara ve yanik iyilestirici etkisinin yani
sira halk tibbinda birgok hastaligi1 nleyici ve tedavi edici olarak kullanildigmi
belirten yayimlara rastlamak miimkiindiir 1315 18,

Son yillarda bilim diinyasinda giderek artan popiilerlik kazanan bitkinin
farmakolojik etkilerini aciklayan birgok cahsma yaymlanmstir'?. Yapilan
caligmalarda &zellikle bu tibbi bitkinin antiinflamatuar ® 12! ve yanik ve yara
iyilestirici 1217222 etkilerinin oldugu belirlenmistir.

Sar1 Kantaron’nun Biyolojik Aktif Bilesikleri

Sar1 kantaron birgok aktiviteye sahip kimyasal bilesikler igermektedir °.
Kantaron otunun farmakolojik etkilerine katkida bulunan en az on smif
biyoaktif bilesik bulunmaktadir ancak bazilarmin farmakolojisi heniiz
anlasilamamistir. Bu biyoaktif bilesenler bitki Oziitiiniin yaklasik olarak
%20’sini olusturmaktadir. Sar1 kantaronun yapisinda degisik oranlarda
bulunan bu biyoaktif bilesiklerden baslicalar1; flavonoidler, prosiyanidler,
tanninler, naftodiantron tiirevleri, floroglusinoller, esansiyel yaglar, amino
asitler, ksantonlar, fenilpropanlar ve suda ¢oziinen (organik asitler, peptitler)
bilesiklerdir 14 17:25,

Sar1 kantaronun yapisinda birgok biyoaktif bilesik bulunmasina ragmen
bunlar igerisinde en aktif olanlar bir floroglusinol tiirevi olan hiperforin ve
naftodiantronlardan hiperisindir. H.Perforatum 6ziitlerinde Hiperforin %2-4,
Hiperisin ise %0.1-0.3 oraninda bulunur!*?®. Bitkinin &zellikle taze
yapraklarinda ve ¢igeklerinde  %2-4 oraninda bulunan Hiperforinin
antibakteriyel etkisi diginda antidepresan, antienflamatuvar, antitiimoral,
antioksidan etkileri de bulunmaktadir®. Sari kantaronun karakteristik
bilesiklerinden en Onemlisi hiperisindir. Kirmiz1 renkli bir pigment olan
hiperisin, kantaron yagma da kirmizi rengini veren bilesiktir S 27,

203



Academic Studies on Natural and Health Sciences - Chapter 15

Kantarondaki etken maddenin yaklasik %90’min ¢igeklerin bulundugu
bolgede olmasi nedeniyle bitkinin iist kisminin kullanilmasi dnerilmektedir 28,

Sar1 Kantaronun (Hypericum perforatum L.)Yan Etkileri

Sar1 kantaron preparatlar1 giivenilir bir yan etki profiline sahip olmakla
birlikte, cesitli yan etkilerin rapor edildigi ¢aligmalar da bulunmaktadir.
Bitkinin en ciddi yan etkisinin, deride fototoksisite gelisimi oldugu
bildirilmistir'? 2, Bitkinin yiiksek dozda kullanilmasinin 1513a kars1 hassasiyet
olusturdugu, ultraviyole 1s18a maruz kalindiginda ataklarin gelistigi ve deride
kizarikliklara neden oldugu tespit edilmis 6zellikle acik tenlilerde bu etkinin
daha da artabilecegi bildirilmistir 527,

Literatiirde ayrica Sar1 kantaronun oral kullaniminda gastrointestinal
irritasyon, yorgunluk, halsizlik, konflizyon, bas donmesi, agiz kurulugu, sag
dokiilmesi, manik bozukluk, hiperaktivite, irritasyon, alerji, 1s18a duyarlilik
gibi istenmeyen olaylara neden olabildigi bildirilmektedir 3031,

Kantaron Yaginin Hazirlanmasi

Sar1 kantaron bitkisinin ¢i¢eklerinden hareketle hazirlanan yag ve
lilkemizde halk arasinda “kantaron yag1” olarak bilinen yag, ¢ok eski ¢aglardan
bu yana halk arasinda geleneksel usulde hazirlanarak genellikle yara ve yanik
tedavisinde yaygm olarak kullanilmaktadir®’??, Yag1 hazirlamak amaciyla;
haziran ayinda toplanan bitkinin ¢igekleri gevsek bigimde bir siseye doldurulur
ve lzerine ¢igekleri Ortecek sekilde sizma zeytinyagi eklenir. 3-5 giin
stiresince sisenin kapagi acik tutulur ve arada bir calkalanarak, giinesli bir
yerde bekletilir *2. Daha sonra sisenin kapag kapatilir ve 4-5 hafta boyunca,
arada bir ¢alkalanarak tekrar giineste bekletilir. Siire sonunda yag siiziiliir,
cicekler de sikilarak elde edilen kirmizi renkli kantaron yagi koyu renkli
siselere doldurularak saklanir % %2, Kantaron yag1, halk arasinda ampirik olarak
yara ve yanik tedavisinde yaygin olarak kullanilmasi sebebiyle, koyliler ve
aktarlar tarafindan geleneksel usulde hazirlanan sekliyle, bazi firmalar
tarafindan seri olarak iretilen kantaron yaglari seklinde biiyiik ragbet
gormektedir 5.

Yara lyilesmesi Uzerine Etkisi

Sar1 kantaronun yara iyilesmesi iizerindeki etki mekanizmasi birgok
arastirmacinin merak konusu olmustur 2. Sar1 kantaron bitkisinden elde edilen
eksratin topikal uygulanarak, yara iyilesmesindeki etkinliginin incelendigi
caligmalarda; bitkinin sahip oldugu antiviral ve antibakteriyel aktivite,
antioksidan, antienflamatuar 6zelliklerinden dolay1 yara iyilesmesinde
olduk¢a etkili oldugu saptanmugtrr 29213335 Bitkinin bu farmakolojik
etkilerinin; yara iyilesmesinin koagulasyon, inflamasyon, kollajen iiretimi ve
epitel olusumu gibi c¢esitli asamalarma etki ederek gerceklestirdigi
belirtilmektedir 4.
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Sar1 kantaron yara lizerinde hidrasyonu saglayarak jelatinimsi nemli bir
ortam olusturur. Boylece re-epitelizasyonu destekler, yara bolgesinde TGF-B
seviyelerini azaltarak iilserasyon ve nekrozda gerileme saglar ve bakterilere
kars1 bir bariyer olugturur®®37:%-3%12 - Antienflamatuar etkisi ile enflamasyon
peryodunu kisaltir, yara iyilesmesinin tiim asamalarinda kilit rol oynayan
kollajen sentezinde mitotik aktiviteyi arttirmadan fibroblast migrasyonunu ve
stimiilasyonunu arttirarak kollejen sentezini ve depolanmasini arttirir 339, Sar
kantaron yara iyilesmesindeki pozitif etkilerinin bilesenlerinden en ¢ok
flavonoid hiperforinden kaynaklandigi fakat diger maddelerin de yardimci
oldugu gosterilmigtir 172,

Antibakteriyel- Antivital Etkisi

Sar1 kantaron ektresi, staphylococcus aureus grubu, proteus vulgaris,
escherichia, ve psedomonas aeruginosa’y1 da iceren bir ¢ok gram negatif ve
gram pozitif bakterilere kars: 2" 333 son derece etkili oldugu bildirilmekte,
bitkide bulunan hiperforinin antibiyotik etkisi oldugu ifade edilmektedir 154041,
Medina'® ve arkadaslarinin yaptiklar1 arastrmada sari kantaron’un gram
pozitif bakterilere karsi anti bakteriyel aktiviteye sahip oldugu ancak gram
negatif bakterilerin gelisimi ilizerinde herhangi bir inhibitér etkisinin
bulunmadig: belirtilmistir.

Analjezik ve Anti-Enflamatuar Etkisi

Yapilan c¢aligmalarda quersetinin antiinflamatuvar etkisinden dolay1
inflamatuar hiicrelerinin inflamatuar mediatorler salimimmini engelledigi
gosterilmistir *2. Son zamanlardaki caligmalar bilesimindeki hiperforinin de
epidermal hiicre lenfosit reaksiyonu ve T lenfositlerinin proliferasyonu {izerine
inhibe edici etkisisin anahtar rol oynadigmi gostermistir " 4. Sar
kantaron’nun yara iyilestirici aktivitesinin; inflamasyonu durdurucu
ozellikteki 1L-10, IL-13 ve TGF-f sitokinleri, antienfeksiyoz etkili IFN-y,
TNF-a ve TGF-B sitokinleri ile ¢esitli biiyiime faktorlerinin saliminin artisi ile
ortaya ¢ikt1g1 diisiiniilmektedir °.

Pesin’in® sar1 kantaronun yara iyilestirici ve antienflamatuvar etkisini
inceledigi ¢alismada, yara iyilesmesinde kantaron otunun mu yoksa
hazirlanmasinda kullanilan zeytinyaginin mi etkisi oldugunu kesinlestirmek
amaciyla geleneksel usulle hazirlanan kantaron yagmi sirt kisimlarinda
eksizyon ve insizyon yaralar1 olusturulmus siganlara haricen uygulamak
suretiyle denemis ve saf zeytinyag1 uygulanan pozitif kontrol grubuna kiyasla
21. giin sonunda eksizyon tipi yara alaninda % 82,6; 17. giin sonunda ise
insizyon tipi yara alaninda % 100 oraninda kontraksiyon olusturarak anlaml
derecede etkili bulunmus, sar1 kantaronun etanollii ektresinin doza bagl
kuvvetli antienflatuar ve yara iyilestirici etkisi oldugu ve bitkinin halk arasinda
kullanim amacini ve uygulama seklini destekledigini belirtmistir ©.

Hammer *3 ve arkadaslarinin in vitro calismasinda prostoglandin E2, timér
nekroz faktor-a ve interlokin-10 gibi pro-inflamatuar medyatdrlerin tiretiminin
engellenmesi  seklinde etki gosterdigini savunmuslardir®®  Kantaronun
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antienflamatuar etkisinin yara iyilesme siirecini olumsuz etkiledigi
diisiiniilebilir. Ancak uzun siiren enflamasyon peryodu yara iyilesmesinde
gecikmeye neden olmaktadir. Tyilesme siirecini kisaltmak ve bunun yaninda
agriy1 ve skar olusumunu da azaltmak amaciyla antienflamatuar bir aktiviteye
ihtiya¢ vardir ve kantaron bu enflamasyon siirecini kisaltarak yara iyilesmesine
yardime1 olmaktadir 2

Siintar'* ve arkadaslar1 sar1 kantaronun ¢igek iistii parcalarindan elde edilen
zeytinyagi 0ziitii, in vivo eksizyon ve insizyon modeli yaralara uygulayarak
yara iyilestirici aktivitesi degerlendirmislerdir. Kilcal damar gegirgenliginin
asetik asit kaynakli artiginm inhibisyonuna dayanan bir in vivo model, anti-
enflamatuar aktivitesi i¢in kullamilmigtir. Bitkinin antienflamatuar etki
gosterdigini, eksizyon ve sirkiiler insizyon tizerinde dnemli bir yara iyilestirici
etkiye sahip oldugu kanitlanmustir.

Kantaron yagmin (Hypericum perforatum’un zeytinyag: ile elde edilen
ektresi) yara iyilesmesindeki erken ve ge¢ donem etkilerini morfolojik agidan
inceleyen bagka bir caligmada, kantaron yaginin yara iyilesmesine yara
olustuktan sonraki akut donem olan ilk haftada daha etkili oldugu
bildirmislerdir*. Clark’e (1991) gore antimikrobiyal, antienflamatuar 6zellige
sahip ajanlar hizli yara iyilesmesi i¢in yardimcidir. Sari kantaronun
antimikrobiyal, antienflamatuar aktivitesi oldugu Zeb* ve arkadaslar
tarafindan bildirilmistir.

Re-epitelizasyon — Kollojen sentezi Uzerine etkisi

Doku biitlinliigiinii ve saglamligmmi temin eden kollajen sentezi yara
iyilesmesinin tiim asamalarinda kilit rol oynar. Kollajen iyilesen dokuda
graniilasyon dokusunun predominant ekstraselliller proteinidir ve yara
olusmasindan hemen sonra yara alaninda bu proteinin sentezi hizla artar 7.
Once eriyebilen tropokollajen sentez edilir daha sonra bu olgun kollajen haline
doniisiir ve ¢apraz baglarla lifler birbirine baglanir. Yaranin kollajen igerigi
arttikca yaranm gerilmeye olan dayanikliligi da artmaktadwr. Yara
iyilesmesinin daha sonraki sathalarinda yer alan epitelizasyon i¢in de kollajen
gereklidir 7.

Sar1 kantaron bitkisinden elde edilen 6ziitlin yara iyilesmesinde fibroblast
proliferasyonunu, fibroblast migrasyonunu arttirdigi, ve fibroblastlardaki
kollajen sentezini ve kollajenin depolanmasini arttirarak yara iyilesmesini
hizlandirdig: belirtilmistir 383,

Celik 38 ve arkadaslarmin sar1 kantaron ekstresinin topikal yanik hasari
iizerine olan etkisini incelendikleri ¢calismada Wistar- Albino cinsi siganlarin
sirt derisinde iki adet 3.derece yanik alani olusturmuslar, kontrol grubuna
tedavi uygulamazken tedavi gruplarma iyodin veya sari kantaron ekstesi
uygulamiglardir. Yedi giin sonra yanik alanlari1 makroskopik olarak
degerlendirerek iilserasyonlar dl¢tilmiistiir.
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Sar1 kantaron ve Dekspanthenol’iin akut travmatik timpan membran
perforasyonunda topikal olarak uygulanmasinin kapanma siiresine etkisinin
aragtirtldigt ¢aligmada istatiksel olarak anlamli olmamakla birlikte sart
kantaron grubunda 4.giin daha fazla perforasyonun kapandigi, kontrol grubuna
kiyasla fibrozis miktarini anlamli derecede arttirdigi saptanmistir 2,

Yara iizerinde hidrasyonu saglayarak jelatinimsi nemli bir ortam
olusturmas1 asir1 eksiidasyonu engeller ve iilseri azaltir, boylece re-
epitelizasyon hizlanarak yara iyilesmesi de olumlu yonde etkilenmektedir?,
Nigella sativa ve sar1 kantaron yara iyilesmesi lizerine etkisinin rat modelinde
incelendigi arastrmada hypericum perforatum ekstresinin graniilasyon ve
epitelizasyon {iizerinde pozitif etkilerinin oldugu ve yara iyilesmesini
hizlandirdig1 saptanmistir “6, Bunun yanminda Lavagna ° ve arkadaslari
tarafindan bir ¢aligmada, sezaryen yaralarinin tedavisinde sar1 kantaron ve
Calendula arvensis yagl ekstrelerinin kombinasyonu, bugday tohumu yagi
ozt ile karsilastirilmistir Deney, ortalama 33 yaglarinda, sezaryen dogum
yapmis olan 24 bayan {izerinde yapilmistir. Hastalar iki gruba ayrilmis, bir
grup % 70 Sar1 kantaron, % 30 C. arvensis yaglh ekstre karigim ile tedavi
edilirken, diger grup i¢in bugday yag1 kullanilmistir. Ekstreler, glinde iki defa
16 giin boyunca uygulanmustir. Yara alanlar1 Olglilerek alandaki yiizde
kiiglilme oranindan iyilesme tespit edilmistir. Sonugta deney grubunun yara
alaninda % 37,6 oraninda kiiglilme gozlenirken, kontrol grubunun yara
alaninda % 15,83 oraninda iyilesme gozlenmistir. Sonucta sezeryan yaralarinin
iyilesmesinde sar1 kantaron ve Calendula arvensis yagli ekstrelerinin
kombinasyonunun epitel rejenerasyonu tizerine pozitif etkilerinin oldugu ve
kontrol grubuna gore daha etkili oldugu gosterilmistir °.

Sar1 kantaronun sezaryen kesi skarmin iyilesmesi iizerine etkisini inceleyen
randomize, ¢ift kor klinik bir calismada 154 sezaryen yapilmis kadin hasta
incelenmistir. Hastalar randomize olarak ii¢ gruba ayrilmistir. Kontrol grubuna
hi¢ bir tedavi verilmezken tedavi grubuna sar1 kantaron ve plasebo grubuna
plasebo merhem 16 giin boyunca giinde 3 kez siirlilmiistiir. Postsezaryen 11.
giinde REEDA skalasia gore kizariklik, 6dem, akinti, ekimoz, yaklagsma) yara
degerlendirmesi ve 40.glinde Vancouver skalasma gore (vaskiilarite,
kabariklik, pigmentasyon, esneklik/elastikiyet) skar derecesi
degerlendirilmistir. Tedavi grubuyla plasebo ve kontrol gruplari arasinda
postpartum 10. giinde yara iyilesmesi agisindan ve 40. giinde skar formasyonu
acisindan anlamli derecede farklilik saptanmustir (p<0.005). Ancak plasebo
grubu ile kontrol grubu arasinda yara iyilesmesi (p:0.93) ve skar formasyonu (
p:0.11) agisindan anlamli bir fark saptanmamugtir. Hastalara skarin kagintisi ve
ac1 ile ilgili sorularda yoneltilmistir. Sonugta sar1 kantaronun topikal
uygulamasinin giivenli oldugu ve sezaryen skarlarinda minimal agr1 ve kasinti
ile iyilesmeyi sagladigmi saptanuslardir 47.
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Diyabet yaras1 Uzerine yapilan ¢cahsmalar

Diyabetik ayak lezyonlarinin ABD’de yillik maliyeti yaklasik olarak 200-
500 milyon dolar olarak hesaplanmistir. ABD’de yilda yaklasik olarak 50.000
den fazla ampiitasyon yapilmakta ve bunun maliyeti de 1 milyar dolar olarak
bildirilmektedir!’. Diyabetik yaralarda iyilesme siireci uzamis inflamasyon,
bozulmus yeniden damarlanma, azalmis kollajen sentezi gibi bazi
anormallikler nedeniyle engellenir 7.

Darcan !’ ¢alismasinda deneye alman sican gruplarda 7. ve 14. giinlerde,
makroskobik, mikroskobik, biyokimyasal ve biyomekanik odl¢iimler ile
istatistiksel degerlendirmeler yapilmistir. Deneyler sonucunda eksizyon
gruplar1 arasinda en iyi makroskobik iyilesme 14. giin sonunda normal %1’lik
sar1 kantaron bitki merhemi uygulanan grupta %69.16 olarak saptanmustir.

Yanik Uzerine Yapilan Calhismalar

Yanik organizmanin karsilagabilecegi en biiyiik travmalardan birisidir.
Tedavisi olduk¢a uzun zaman alir 5. Yaniklar toplumun genis bir
popiilasyonunu etkiler ve genellikle cocuk ve geng¢ bireylerde ev kazalari
nedeniyle daha ¢ok meydana gelirler??. Yamgin derecesine gore yanik
bakiminda uygulanan standart bir tedavi ve standart bir yara bakim iriinii
bulunmamakta, bu konuda cesitli gériis ayriliklar1 bulunmaktadir®. Birgok
yanik merkezinde topikal antibiyotikler kullanilsa da yanik tedavisinde
nonfarmakolojik olarak baldan farmakolojik olarak glimiis siilfadiazine kadar
cesitlilik gdstermektedir 5.

Sar1 kantaron bitkisi, lilkemizde geleneksel halk kullaniminda yaniklarda
cok yaygm olarak kullamlan bir bitkidir®. Sar1 kantaron bitkisinin yanik
tedavisindeki etkinligi iizerine yapilan caligmalarda iyilesme siiresini
kisalttigina ve antiseptik etkinlik gosterdigine, kollojen diskolorizasyonunu,
damar ve kil kokii dejenerasyonunu azaltt1g1, inflamasyonu ve 6demi azaltarak
antienflamatuar etki gosterdigi, fibroblast proliferasyonu ve kollajenizasyonu
artirarak epitelizasyonda olumlu etkilerine deginilmektedir 5233,

Saddige ** ve arkadaslar1 yaptiklar1 calismada Sari kantaron 6zii iceren
merhemin yanik iyilesme siiresini kisalttigina ve antiseptik etkinlik
gosterdigine deginilmektedir. Geleneksel yontemlerle yapilan tedavilerle
kiyaslandiginda merhem ile tedavi edilen birinci derece yaniklar 48 saat iginde
iyilesmis, ikinci ve tglincii derece yaniklar ise keloid (deride fibroz
hiperplastik yara izi) birakmadan ii¢ kat daha hizl1 iyilegmistir .

Cabbaroglu 2! arastirmasimnda birinci grup siganlar (Grup 1) kontrol grubu
olup herhangi bir islem veya tedavi uygulanmadu. Ikinci grup sicanlara (Grup
2) temas yamig1 olugtuktan ve SF ile irrigasyondan sonra herhangi bir tedavi
metodu uygulanmadi. Ucgiincii grup sicanlara (Grup 3) topikal giimiis
stilfadiazin glinde dort defa (alt1 saatte bir) uygulandi. Doérdiincii grup siganlara
(grup 4) hazirlanan topikal sar1 kantaron glinde dort defa (alt1 saatte bir)
uyguland1. Besinci gruba (grup 5) hazirlanan bos jel giinde dort defa (alt1 saatte
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bir) uygulandi. Sonugta; akut temas tipi deneysel yaniklarda topikal
H.perforatum tedavisinin giimiis siilfadiazin tedavisi ile kiyaslandiginda 6dem
miktarini, kollojen diskolorizasyonunu, damar hasarlanmasini, kil kokii ve gl.
sebasea hasarlanmasini azalttigi, toplam kil kokii sayisini, damar sayisini ve
epidermis kalmligin1 korudugu goriilmistiir. Bu ¢aligma deneysel yaniklarda
yara iyilesmesinde ciddi etkileri goriilen topikal sar1 kantaron tedavisinin akut
donem yaniklarda olumlu sonuglar verecegi belirtilmistir.

Kiyan 22 ve arkadaslarinim benzer nitelikte yaptig1 yaptiklar1 ¢alismada da

deneysel haslama tipi yanik modelinde ar1 kantaronun ilk 24 saatte giinde dort
defa uygulanmasmin agik bir sekilde yanik yara iyilesmesinde etkili oldugu ve
GS tedavisinden ciddi anlamda istiin oldugu saptanmustir 22,
Peksen 2% arastirmasinda  sar1 kantaron yag: ile Silverdin’in haslanma
yanig1 lizerine etkisini incelemis, haglanma yanigi sonrast 1.,3.,10., ve 17
giinlerde yapilan incelemelerde, yara iyilesmesinin 3. gliniinde sar1 kantaron
uygulanan grupta antiinflamatuar etkinin ve immun cevanin daha gii¢lii
oldugu, bu etkinin 10 giin boyunca devam ettigi, sar1 kantaron ve silverdin
kombine edilen grupta kollojen artis1 en yiiksek oldugu bu da kombine
kullanimda bu iki ilacin doku iyilesmesi ve kollojen artisinda sinerjik etki
yarattig1 saptanmig olup sonug olarak topikal sar1 kantaron yara iyilesmesi
tizerine kollojen miktarini arttirarak ve antiinflamatuar etki gostererek olumlu
yonde etkiledigi ancak silverdinle kombine edildiginde iyilesme iizerine
sinerjik etki gosterdigi ve yanik yaralarinda kullanilabilecek madde oldugu,
yanik tedavi protokollerine katkida bulunabilecegi belirtilmistir 2,

O7° tarafindan sar1 kantaron ile zeytinyagli ekstresinin ratlarda olusturdugu
deneysel yanik modelinde epitelizasyon iizerine etkisinin incelendigi
calismada ozellikle % 3’ likk zeytinyagh sar1 kantaron ekstresinin 2. derece
yanik yarasi epitelizasyonunda etkili oldugu, sar1 kantaron ekstresinin 1. ve 2.
derece yaniklarda inflamasyonu ve Odemi azaltarak antienflamatuar etki
gosterdigi, fibroblast proliferasyonu ve kollajenizasyonu  artirarak
epitelizasyonda etkili oldugu saptanmistir. Ayrica ekstrelerde tastyici olarak
kullanilan zeytinyaginin da yanik yarasi epitelizasyonu iizerinde olumlu
sonuglarinin oldugu ancak Hypericum perforatum L.’nin eklenmesiyle bu
etkinin daha da arttig1 belirlenmistir.

Sar1 kantaron yag1 ile %1 gilimiis siilfadiazinin rat modelinde sicak sivi
yanik yarasi ilizerine iyilestirici etkisinin karsilastirildig bagka bir ¢aligmada
da giimiis siilfadiazin ile birlikte Hypericum perforatum yaginin birlikte
uygulanmasinin yara iyilesmesinin daha da hizlandirdigi, sar1 kantaron yara
iyilesmesi iizerine kollojen miktarmi arttirdigi ve  antiinflamatuar etki
gosterdigi bildirilmistir 2,
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Basing Yarasi Uzerine Yapilan Cahsmalar

Basing yaralar1 hastalar i¢in ciddi ve ac1 veren cilt problemleridir. Uzamis
hastanede kalma periyotlar1 sirasinda yetersiz bakim girisimleri nedeniyle
ortaya ¢ikar. Basing yaralari ileri yas, beslenme yetersizligi, metabolik
sorunlar, dolasim sorunlar1 azalmis mobilizasyon, gaitanin ilserli dokuya
bulagmasi nedeniyle daha genis ve biiyiik yaralara doniiserek septisemi
gelismesi ve 6liim riskinin artmasina neden olabilir. Basing yarasinin bakim ve
tedavisinde temel olarak yaranmn diizenli olarak temizlenmesi, bakteriyal
kolonizasyonun dnlenmesi diizenli pansuman ve basing bdlgesindeki basincin
azaltilmasi kullantlir.

Son yillarda kantaronun yagmin basi yaralarmin bakim ve tedavisinde aktif
olarak kullanilan preparatlar arasina girmistir. Geleneksel olarak diyabetik
yaralar, agiz yaralar1 gilines yaniklar1 ve kesikler ilizerinde antiseptik ve
antienflamatuar olarak kullanilan bu yag basing yaralarmma da uygulanmaya
baslamistir. Sar1 kantaronun antibikrobiyal ve antienflamatuar etkilenin yani
sira fibroblastlar1 harekete gegirmesi, kolofen iiretimini arttirmasi cilt
biitlinliigiinii yeniden olusturmasi etkileri de yagin kullanilma nedenlerinden
bazilaridir 24,

Yiicel ve ark galismasinda (2017) 85 yasinda KOAH hastalig1 olan bir
erkek hastanin sakral bolgesinde 4.25x 6.57 ¢apindaki 2.diizey basing yarasina
sar1 kantaron uygulanmis, 17. Giinde 1. diizeye (4.02x4.88) 27. Giinde ise
(1.92x2.99) tam iyilesmeye doniistiigii saptanmugtir 2 .

Sonuc¢

Bitkilerden elde edilen ekstraktlar gegmisten giiniimiize kadar yara
iyilesmesinde kullanilmakta olup, giiniimiizde de bu durum gegerliligini
korumaya devam etmektedir. Yara iyilesmesini bir veya daha ¢ok fazda
destekleyen ve bununla beraber yan etki olusturmayan terapétiklerin arayigi
hala stirmektedir. Farkli biyolojik 6zelliklere sahip bir¢ok kimyasal bilesik
iceren sar1 kantaron bitkisi bilimsel c¢evrelerin dikkatlerini tizerine
¢ekmektedir. Son yillarda, antioksidan ve antiinflammatuvar, anti-iilserojenik,
antidepresan rollerinden dolay1 kantaron ve kimyasal bilesiklerine yonelik
caligmalar giderek artmaktadir. Tarihsel gelisimi, kullanimi ve icerdigi
kimyasal bilesikler acisindan sar1 kantaron tibbin yeni godzde ilacidir.
Tiirkiyede’ de Hypericum perforatum’un zeytinyagi ile elde edilen ektresi
(kantaron yag1) yillardir ¢esitli yaralarin tedavisinde geleneksel olarak
kullanilmaktadir. Yapilan literatiir calismalar1 incelendiginde; sar1 kantaronun
cesitli yara (Diyabet, basing yarasy,insizyonel ve eksizyonel yara), haglanma
ve temas tipi yaniklarda bitkinin sahip oldugu antiviral ve antibakteriyel
aktivite, antioksidan, antienflamatuar  6zelliklerinden dolay1  yara
iyilesmesinde olduk¢a etkili oldugu bu farmakolojik etkilerinin; yara
iyilesmesinin koagulasyon, inflamasyon, kollajen iiretimi ve epitel olusumu
gibi ¢esitli agamalarma etki ederek gergeklestirdigi rapor edilmistir.
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INTRODUCTION

Developments and innovations in technology and nutrition eliminated
some of the problems encountered in the past, while creating new ones.
Healthy nutrition is very important particularly to maintain the quality of life
in an aging population. As a result of new production techniques brought by
developing technology and the diversity in food consumption of consumers,
the use of food additives (FA) in the food industry has increased day by day.
Sweetening agents are of vital importance in the production of delicious food.
Many industrially prepared foods are attractive for the consumers particularly
owing to their typical flavors. Therefore, it is not surprising that the
manufacturer demonstrates great interest in the use of food or food components
with typical umami taste and flavor enhancement systems. Providing the
necessary attractiveness particularly for the foods that are not very tasty,
sweeteners can play an important nutritional role.

Food safety is a top priority for all health authorities, especially for the
World Health Organization. These authorities determined three main issues
and conducted intensive work on them. These issues are non-standard food
production, microbiological pollution, and chemical pollution in foods. There
are two factors that influence the historical development of food additives. The
first of these is the need for developing new food storage methods in parallel
with the developing technology. The second factor is ensuring the customer to
better perceive the current quality of the food. Considering the international
food trade, the first factor demonstrates the necessity of these substances. The
world market for food additives reached 10 billion dollars in the 1900s and
today it is well above this number.

1.1.Definition of the Food Additives

The definition of food additives by the Ministry of Health is as follows;
"The substances that, under normal circumstances, are not consumed alone or
not used as a raw food, having or not having a nutritional value itself; whose
residues or derivatives can exist within the finished products during the process
or manufacture based on the selected technology, and the substances that are
allowed to be used to protect and improve the taste, smell, appearance,
structure and other qualities of foods during the production, sorting,
processing, preparation, packaging, transportation, and storag. However, the
counterfeit substances that increase the nutritional value of foods or added into
the counterfeit foods are not included in this group.
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1.2.Points to Consider for Food Additives
1- It should not be harmful to human health and this should be determined
by laws.

2- There should be a technological obligation in its use.
3- It should be used in permitted foods and in permitted quantities.
4- 1t should not reduce the nutritional value of the food.

5- Food additives should be used for the purpose of maintaining quality and
not concealing the poor quality.

6- Food additives may be natural, nature identical, or artificial.

1.3.Classification of Food Additives
We can classify food additives in 4 groups according to their intended use.

1. Those extending shelf life by maintaining quality (Preservatives)
2. Those improving the structure, preparation, and cooking feature
3. Those improving the aroma and color,

4. Those preserving and improving nutritional value (nutrients).

1.4.Functions of the Food Additives

Acidity  regulators,  Anti-aggregation inhibitors,  Antioxidants,
Antimicrobial substances, Stabilizers, Gelling agents, Sweeteners, Colorants,
Emulsifiers, Flavor (taste and smell) agents, and Flavor enhancers.

1.5.Flavor enhancers (Mono Sodium Glutamate, MSG-E621)

They are added to foods to make the aroma more attractive, to correct or
preserve the natural aroma. MSG fits well with red meat, fish, chicken meat,
numerous vegetables, sauces, soups, and marinades. In the early 20" century,
Professor Ikeda from the University of Tokyo discovered in tomatoes, cheese,
asparagus and meat that there was a taste different from sweet, bitter, sour, and
salty. This fifth taste called "Umami", which means delicious in Japanese. He
then isolated the substance that gave this taste from a type of seaweed called
kombu, which has been traditionally used in Japanese cuisine for 1,000 years.
This substance was glutamic acid and sodium salt of glutamic acid (MSG) was
prepared to ensure easy water solubility. Studies on taste receptor physiology
proved the existence of the 5 basic taste. The most important feature of the
substance in question is that it increases saliva secretion and reveals the
properties of the taste profile. MSG is observed under different names in all
kinds of chips, some fats, bouillons, instant soups, sauces, processed red meat,
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fish and chickens, mayonnaises, spice mixtures, colored yogurts, baby foods
and many other consumer products (glutamic acid, glutamine).

Glutamic acid is a chemical substance found abundantly in every living
organism, including human beings, and is one of the 20 amino acids that make
up the structure of human beings. It is especially vital for the functioning of
brain. It is an amino acid that mediates most functions of the brain, including
learning, focusing, comprehension, and memory recording. All protein-rich
foods, such as meat, milk, fish and some vegetables, naturally contain high
amounts of glutamate. For example, 100 grams of breast milk contains 229
milligrams of protein-bound glutamate and 22 milligrams of free glutamate.

However, for many people, the fact that there is a debate that Monosodium
Glutamate may have harmful effects and that it has not been proven to be
completely harmless is enough to cause reservations for its use. According to
the Turkish Food Codex "Directive on Food Additives Other than Colorants
and Sweeteners" updated on 22.05.2008, the limit for the use of glutamic acid
or its salts in all foodstuffs was determined as 10 g/kg, and in its seasoning
substances, it was determined as QS (Unspecified amount, Quantum Satis). In
the United States, it was obliged to specify its amounts on the label of foods
including high levels of free total glutamate. All food additives can be used
with the approval of international and national health and food authorities.
International organizations responsible for the safety of food additives are the
World Health Organization (WHO) functioning under the United Nations, the
Codex Alimentarius Commission established by the Food and Agriculture
Organization (FAO), and the "FAO/WHO Joint Expert Committee for Food
Additives" named as the JECFA. Additionally, the US-FDA (United States
Food and Drug Administration) and the EFSA (European Food Safety
Authority) and many other national food safety authorities are responsible for
the safety and control of food additives. Monosodium glutamate is considered
safe for human health by all the health/food authorities and scientific bodies
mentioned above. Consequently, although no direct relationship could be
detected, it has been stated in several studies that MSG may cause allergic
reactions in some sensitive groups. When used as a flavorer, it is known to
cause chest pain, headache, redness on the face, difficulty in breathing, edema
and sweating, which is referred to as Chinese Restaurant Syndrome.

DISCUSSION

Monosodium glutamate (MSG) is one of the salt forms of glutamic acid, a
nonessential amino acid, and is widely used as a taste enhancer food additive.
Today, studies evaluating the possible effects of MSG on human health are
still ongoing. The reported effects are usually attributed to the direct acts of
MSG in the brain, which would affect food intake, body weight and lipid
metabolism. MSG has also been interested to the glycolytic process, especially
when it is swallowed with carbohydrates, but its effects on glucose metabolism
are bad characterized. In a study conducted by Thomas et al., rats were orally
given 8 mg/g dose of MSG for 20 consecutive days. Significant increases were
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observed in the serum alanine amino transferase (ALT) and aspartate amino
transferase (AST) activities. Akanya et al., conducted a study in 2010 on the
evaluation of changes in some liver functions and hematologic parameters in
rats given MSG. As a result of the study, they found that MSG, which was
given at a high dose to rats, increased the activity of alkaline phosphatase
(ALP) and alanine aminotransferase (ALT). Monosodium Glutamate intake in
rodents was determined to increase the risk of insulin resistance and obesity
and concentrations exceeding the daily human diet were stated to have
potential damage to the hypothalamic region that regulates appetite. Recent
research studies have demonstrated that Monosodium Glutamate exposure
produces metabolic changes that can result in serious disorders in animals and
humans. Many experimental studies have shown that MSG is toxic to various
organs such as liver, brain, thymus and kidneys. In a study named as the Effects
of Monosodium Glutamate on the Liver Tissues of Wistar Albino Rats
conducted by Shrestha et al., in 2018, it was determined that there was an
increase in the liver enzyme alanine aminotransferase, aspartate
aminotransferase, and gamma-glutamy! transferase serum in the Monosodium
Glutamate-administered experimental group compared to the control group.
As the conclusion, it was observed that the Monosodium Glutamate influenced
the liver histology and liver function of the given rats.In addition to data
demonstrating that its excessive use in the neonatal period has harmful effects
on nervous system, retina, and Kidneys, it is suggested that it causes disorders
in learning and memory mechanism, as well as obesity, infertility, growth
disorder, Alzheimer, neurodegenerative diseases such as Parkinson and
epilepsy with the increasing age.

CONCLUSION

As with all additives, the dose is the critical factor for the Monosodium
Glutamate as well. Certain substances added to the foods for benefit under
normal conditions may also cause adverse effects in some cases. This usually
emerges as a result of excessive or improper use of the additive, adding it in a
wrong step of production or storage, or the poor quality or purity of the
additive. Therefore, it is recommended to consume products that have been
approved and subjected to inspections by the Ministry of Agriculture, and
whose additives, intermediate step products, and end products known to have
properly checked in terms of quality and reliability. Only through this way will
it be possible to rely on the necessary controls in the appropriateness of
additives, as in all other subjects. Otherwise, any other substance administered
without any control may also cause adverse health effects. When talking about
the safety of any substance, what should be taken into account is that it cannot
be considered independently of the environmental conditions, its quantity,
exposure time and interaction with other substances consumed with it.
Consequently, the purpose of this review is to create awareness about the
harmful effects of the MSG in order to encourage higher numbers of scientific
studies and raise awareness about this issue.
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INTRODUCTION

Melatonin is a neurohormone having a role in the regulation of various
functions, including the regulation of sleep mechanism by being released from
the pineal gland, especially in the nights. The synthesis and release of
melatonin from the pineal gland is considerably affected by gentle stimulation
of the retina primarily through photosensitive retinal ganglion cells. Its
principal task is to regulate the circadian rhythm of the body. It ensures the
fulfillment of many essential tasks, like boosting the immune system and cell
renewal. Besides its known effects on endocrine and circadian rhythm, it has
been indicated to have the in vivo and in vitro antioxidant effect. Because of
the lipophilic and some hydrophilic properties of melatonin, it can easily pass
to every cellular component in the body. Because of this feature of melatonin,
the fact suggesting that it is the most potent antioxidant in the body leads the
antioxidant feature to become a significant issue day by day by increasing the
interest in melatonin.

1. THE MORPHOLOGICAL STRUCTURE OF PINEAL GLAND

The pineal gland is a neuroendocrine organ. It shows its functions through
melatonin released in a circadian rhythm and dark environment. For long years,
it has been reported that melatonin affects other physiological functions of the
body, especially the endocrine system [1, 2]. The pineal gland is a
small, single brain  extension [2]. In humans, colliculus superiors
are placed between the pulvinar thalami and splenium corporis callosi and
connected to the third ventricular ceiling by a stem. The third ventricle forms
the recessus pinealis by entering the pineal stem. The part of the stem above
the recessus pinealis unites with the commissura habenularum. The lower wall
holds on to the commissura posterior [3]. It is a gland wrapped by pia
meter resembling a cone that is 100-180 mg in weight in adults, 5-9 mm in
length, 3-6 mm width, and 3-5 mm in depth. Blood supply is provided by the
medial posterior choroidal branches of the posterior cerebral artery.
Bloodstream rate is 4 ml/g/min. The blood supply of the gland is robust and is
the second organ that has a high blood supply in the body after the kidney.
Internal cerebral veins provide venous circulation. Like other endocrine
glands, the capillary structure has a windowed capillary structure with high
permeability and no barrier of blood-brain. Mostly, there is sympathetic
innervation from the superior cervical ganglion [2, 4, 5].
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The pineal gland functions, as an end-organ of the visual system, to
transmit the rhythmic light message to every organ in the organism. Light
stimulation reaches the pineal gland through a complex, multi-neuronal
system. The first part of the neural pathway starting from the retina is
Retinohipothalamic tract (RHT). This tractus ends in the suprachiasmatic
nucleus (SCN) [6]. Light is transformed to electrical stimulation by
photoreceptors in the retina and transmitted to SCN monosynaptically.
Besides, SCN takes the stimulations from lateral tracts via the optical tractus,
as well. The fibers stemming from the SCN also extend to both the pineal and
the intermediolateral column of the spinal cord, and from here, they reach the
superior cervical ganglion (SCG). Postganglionic fibers from SCG, a
sympathetic ganglion, reach the pineal gland through nervi conarii and are
dispersed in the gland along the capillaries. (Fig. 1) [4,7]. In a child, the pineal
gland is large whose weight about 0.2 g and it is length 0.2 to 0.3 and the cells
have a tendency showing alveolar arrangement. The gland starts to dwindle
after about seven years and appears as thickened fibrous tissue as in adults [6].

2. MELATONIN SYNTHESIS AND METABOLISM

Brain membranes surround the pineal gland. Besides the glial cells in the
pineal stroma, it is rich in endocrine cells called pinealocytes deriving from the
lineage of photoreceptors [8]. The release of the hormone melatonin bases on
the sensitivity of the pinealocyte cells to light. Thanks to this sensitivity, the
inhibition caused by the light is eliminated in the dark, and melatonin release
increases again. Melatonin release peaks, particularly at 23: 00-05: 00 at night
and its concentration in the blood increases 3-10 times [5]. Melatonin release
has a particular circadian rhythm. It starts to increase at 21.00-22.00 in the
evening and reaches the highest level at 02.00-04.00 hours. It begins to
decrease at 05.00-07.00 in the morning and declines to basal levels after 07.00.
While the blood concentration of melatonin is about 0-20 pg/dl during the day,
it increases to 50-200 pg/dl in the night. Approximately 30 mg of melatonin is
synthesized during the night [9]. The rhythm of melatonin occurs during the
sixth or eighth week of life. The plasma concentration of melatonin reaches its
peak point around the age between three and five. These values stay relatively
unchanged until the age between 35 and 40, and its concentration begins to
decline in advanced age. Factors observed in adults like gender, height, and
body weight have not been determined to be influential in melatonin secretion
[10].

Melatonin is synthesized from tryptophan in four successive enzymatic
steps. After it is absorbed from plasma by the pineal gland and then
hydroxylated with tryptophan hydroxylase in pinealocytes, tryptophan
produces 5-hydroxytryptophan, which is the first intermediate metabolite in
serotonin-melatonin synthesis and can easily cross the blood-brain barrier
[11]. The tryptophan hydroxylase enzyme used here composes the rate-
determining step of the pathway of serotonin production. Tryptophan
hydroxylase enzyme uses 02 (Superoxide) as cofactor, BH4
(Tetrahydrobiopterin), and vitamin B6 as coenzyme. 5-hydroxytryptophan

228



Academic Studies on Natural and Health Sciences - Chapter 17

is transformed to  5-hydroxytryptamine (Serotonin) via the enzyme 5-
hydroxytryptophan decarboxylase. Since serotonin does not cross the blood-
brain barrier, serotonin is then acetylated through NAT (N-acetyl transferase)
to convert to N-acetylserotonin. N-acetylserotonin is converted to HIOMT
(hydroxyindole-o-methyltransferase) and N-acetyl 5-methoxy tryptamine, in
other words, melatonin [2]. As serotonin is converted to melatonin at night
hours, serotonin amounts decrease [12]. In the experiments on animals, it has
been demonstrated that the activity of NAT enzyme, and thus the blood level
of melatonin peaks in the dark photoperiod where the spontaneous activity of
the sympathetic nerve fibers innervating the pineal gland and the conversion
of norepinephrine in the gland is highest. Short-term light exposure suppresses
sympathetic activity, reducing NAT enzyme activity and melatonin duration
[12, 13].

Although melatonin is synthesized in the Harder gland, retina, lacrimal
gland, erythrocytes, platelets, and some cells in the gastrointestinal tract apart
from the pineal gland, melatonin produced in these cells has little contribution
to the level of plasma melatonin. 80% of the melatonin in its circulation is
synthesized in the pineal gland [14].

3. RECEPTORS AND METABOLITES OF MELATONIN

Melatonin becomes active through specific receptors in the target tissues.
Melatonin receptors are typical, especially in the central nervous system. Three
different receptor groups have been determined, namely, MT1 showing G
protein-mediated action in the cell membrane of melatonin with high affinity,
MT2 receptors with low affinity, and MT3 having Ca-calmodulin receptors
[15]. Due to this diversity of receptors, melatonin stands out as a versatile
molecule capable of performing different functions in different tissues. Among
the functions and effects that have been discovered so far, those like the
chronobiological regulator, sleep regulator, antioxidant, immunostimulant,
anti-cancer, blood pressure regulator, reproductive function regulator come
into prominence [16].

The predominant areas of the MT1 receptors in the brain are the
hypothalamus, cerebellum, hippocampus,

substansia nigra and ventral tegmental area. MT2 receptors exist in the
immune system, brain (hypothalamus, suprachiasmatic nucleus), testes, retina,
kidney, mammary glands, digestive tract, skin, and adipose tissue [17, 18]. The
MT?2 receptor is considered to be linked with dopaminergic functions in the
brain and retina. It has been shown that MT3 receptors are found in various
regions of the brain [19]. MT1 receptors are responsible for renal functions,
reproductive functions, circadian rhythm, and cerebral artery contraction. The
MT1 and MT2 receptors play a role in light-based events like Ca 2+ dependent
dopamine release in mammalian retina and phagocytosis of retinal
photopigment discs [18]. Lately, a protein showing a similar binding profile to
the MT2 receptor has been obtained from the Hamster kidney, and this receptor
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has been coined as MT3. Researches have demonstrated that this protein shows
a 95% similarity to the human guanine reductase 2 enzyme, but there is not
enough information about this protein [18-20]. Melatonin in the blood is 60%
based on albumin. It is biphasic (3-45 min) with its half-life plasa
concentration.

Melatonin, partly soluble in water and highly soluble in lipids, can easily
penetrate tissues and cells when released into the circulation. After melatonin
ingestion orally, plasma concentration reaches a peak level within about 60
min [19, 21]. Melatonin is metabolized chiefly in the liver and partially in the
kidney. The essential metabolite is 6-hydroxymelatonin developed by
hydroxylation. It is then conjugated with sulfuric acid and glucuronic acid and
excreted with the urine. Levels of 6-sulfatoxymelatonin (6-SMT), the major
metabolite of melatonin in urine, are a good indicator of both plasma
concentration and melatonin synthesis and degradation. Approximately 1% of
melatonin is eliminated without any change [19, 22].

4. GENERAL PHYSIOLOGICAL EFFECTS OF MELATONIN

The physiological effects of melatonin constitutes a significant area of
interest since the number of the studies have increased lately. Hence, there
is increasing knowledge on the impacts of melatonin on various processes.

4.1. Effects of Melatonin in Gastrointestinal System

Melatonin is not only pineal originated. It is synthesized by
enterochromaffin (EC) cells, which are neuroendocrine cells in the
gastrointestinal (GI) mucosa. Melatonin synthesis enzyme HIOMT and its
precursor serotonin were determined to exist in EC cells in the intestinal
mucosa. Melatonin develops HCO3 (bicarbonate) secretion through its
receptors (MT2) on epithelial cells in the duodenum [2]. Cell proliferation,
motor, and secretory activity in the Gl system, many events mediated by
autonomic cells, and some Gl hormones are based on the circadian rhythm.
Deterioration of circadian physiology in the Gl system can lead to various
diseases such as gastroesophageal reflux disease (GER), peptic ulcer, irritable
bowel syndrome (IBS). Clinical and experimental animal studies
have revealed that melatonin supplementation has a regulatory effect on Gl
motility for the patients with IBS and GER and permanently preserves the Gl
mucosa [23].

4.2. Effects on Sleep and Circadian Rhythms

The underlying mechanism in the regulation of sleep is the light-dark cycle,
leading the stimulation of nerve pathway extending from the retina to the
hypothalamic area of the brain. The effect of melatonin release on sleep is
considered to be associated with the onset, quality, and latent phase of sleep as
well as the biochemical mechanisms creating the sleep-wake state instead of
the duration of sleep [24]. SCN, in the hypothalamic area, initiates signals
controlling body temperature, hormones leading to different parts of the brain,
and a sense of sleep or wakefulness. Repeated daily exposure to the first rays
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of the day begins to activate body temperature and hormones such as cortisol
by stimulating the biological clock in the SCN. The pineal gland is inactive
until dark hours appear. In this case, the release of sleep-related hormones
is repressed [25]. When the dark hours begin with the disappearance of the
sun's rays, the suppressing signals developed by the SCN disappear, the pineal
gland is stimulated, and melatonin production starts. As melatonin secretion
increases, fewer stimuli are recognized, and a sense of sleep increases
[26]. Rise in melatonin levels continues throughout the night. Release of this
hormone decreases with daylight. However, it is reported that not only
daylight, but also bright artificial light inhibits melatonin release [27]. In the
autumn and winter seasons, changes in day-night times and long
nights lengthen the duration of melatonin release due to less exposure to light.
Prolonged melatonin release extends sleep time and increases nutrient intake.
In such cases, the effect is reversed by being shortened the duration of
melatonin release and applied light therapy [28]. The light therapy has been
demonstrated to be effectual in curing individuals with circadian rhythm
disorders. It was found that melatonin levels are low in individuals with sleep
disorders. It has been found that melatonin levels are low in older patients and
that giving melatonin to the patients at night does not change sleep duration
but improves sleep quality [29]. Moreover, melatonin has
been shown to provide clinical benefit in the treatment of conditions like jet
lag, insomnia, and parasomnia [30].

4.3. Effects on Cardiovascular System

It is considered that the physiological deficiency of melatonin
may increase hypoxia and oxidative damage. It has been reported that it is
more advantageous in ischemia and reperfusion compared to other
antioxidants [31, 32]. Melatonin reduces leukocyte adhesion in ischemic
tissue. Hence, it is thought that melatonin use may be significant in reducing
the damage in heart diseases caused by oxidative damage. It has been reported
that with the effects of wvasoconstriction in the cerebral arteries and
vasodilatation in the periphery, it reduces blood pressure and decreases heart
rhythm in external intake [14]. It has been reported that, in patients with
coronary artery disease, melatonin release does not change at night, but the
level of melatonin is reduced [32]. Melatonin has been shown to reduce total
cholesterol, and very-low-density lipoprotein (VLDL) levels in rats stimulated
hypercholesterolemia, as well as lower plasma concentrations of low-density
lipoprotein (LDL) subfraction in rats [33].

4.4. Effects on the Immune System

The immune system is a complex system that involves a vast number of
cells, proteins, and molecules to protectthe body from foreign
substances entering the body. Even though there are many studies indicating
that melatonin is an immunomodulatory compound, it is not yet clear how
melatonin adjusts immunity. Although some studies suggest that melatonin is
an immune system stimulant, Anti-inflammatory effects have also been
described in many studies [34]. The relationship between the pineal gland and
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melatonin, as its essential product, and the immune system has
been extensively described by ~ experimental ~ studies  [35].  Pineal
ablation causes atrophy of the primary and secondary lymphoid organs and
a decrease in cellular components and functions. Besides, it has been reported
that widespread synchronization between rhythmic production of melatonin
and circadian and seasonal adjustments in the immune system [36]. In animal
experiments, it has been shown that pinealectomy leads to a change in the
thymus gland structure of rats, and melatonin treatment of
animals prevented gland shrinkage. Melatonin provides daily regulation of
immune system cells [37]. Melatonin increases the activation of T
lymphocytes, increases cell growth, humoral response. It has shown that it
increases the activity of helper T lymphocytes and natural killer cells (NK),
IL-2, IFNy production, and IL-1 mRNA expression [38]. Furthermore, it has
been shown that granulocyte-monocyte colony increases the stimulating factor
secretion, cytokines like tumor necrosis factor-alpha (TNF-a), transforming
growth factor-beta, stem cell factor, control gene expression, and is a potent
inhibitor in the apoptosis of immune cells. Due to these effects, it has been
proposed that melatonin has a potent anti-cancer effect [39].

In the last decade, an increase in studies to explain the relationship between
melatonin and inflammation has been observed. By inhibiting pro-
inflammatory factors like inflammatory cytokines and nitric oxide, melatonin
has beenshownto reduce lipid peroxidation levels and apoptosis
after administration of a lethal dose of melatonin, as well as to increase the
survival rate of mice and rats [40, 41]. In clinical studies, it has been shown
that there are abnormalities in the circadian rhythm of melatonin in the
presence of severe sepsis. In a study conducted on newborn infants, it was
reported that melatonin prevented the death from septic shock
and improved clinical results [41].

4.5. Effects of Melatonin on Reproductive System

The presence of melatonin receptors in gonads and the forms such as
prostate, vas deferens, epididymis, and mammary glands gives rise to thought
that it has effects on this system. Melatonin has a direct and indirect effect on
the reproductive system in two ways. It reflects its direct effect by connecting
to its receptors in the organs of the reproductive system. In studies carried out
with experimental animals, it has been reported to inhibit testosterone
synthesis from Leydig cells by acting directly on the testis via melatonin
receptors [2]. It has been shown that it reduces sperm motility in humans and
increases progesterone release by binding to granulosa cells. Melatonin
presents its indirect inhibitory effect on gonads by inhibiting LH (Luteinizing
hormone) release from the pituitary by suppressing GnRH production and
secretion from the hypothalamus, as well as directly acting on the pituitary by
influencing the levels of second messengers such as Ca ++ and cAMP and
suppressing LH release. It also increases secretion of opioid substances like
endorphins reducing GnRH secretion [2, 3].
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The concentration of melatonin was found to be approximately ten-fold
higher in follicular fluid than in plasma. Melatonin in the follicular fluid is
taken from the circulation, and melatonin uptake of the ovarian
follicles increases depending on the follicular growth period [42]. In IVF-ET
(Fertilization and Embryo Transfer) patients, it was figured out that the
concentration of melatonin in the fluids of the larger follicles was higher than
that of smaller ones. This situation suggests that increased levels of melatonin
in follicles before fertilization have an essential role in the ovulation process
[43]. There is a direct relation between follicular progesterone and melatonin
concentration. It has been reported that melatonin functions as an antioxidant
in follicles and contributes to progesterone production [44].

4.6. Antioxidant Effects of Melatonin

Antioxidant molecules are endogenous and exogenous forms, and the
damage caused by oxidant molecules is neutralized by both intracellular and
extracellular defense. The actual antioxidant defense is provided by
intracellular free radical scavenging enzymes. These enzymes involve
superoxide dismutase (SOD), glutathione S-transferase (GST), glutathione
peroxidase (GPx), glutathione reductase (GR), catalase (CAT) and cytochrome
oxidase. In extracellular defense, on the other hand, various molecules such as
melatonin albumin, bilirubin, transferrin, ceruloplasmin, and uric acid are
included in antioxidant defense [45].

Melatonin and its metabolites have been known as free radical scavengers
for a long time. It is known that melatonin prevents the harmful effects of free
oxygen radicals leading oxidative stress (SOR) such as O, HO, H202, NO on
biomolecules by detoxifying them [46]. Melatonin does not need a receptor for
its free radical scavenger. The fact that melatonin quickly passes the blood-
brain barrier has caused that it is considered to be more effective antioxidant
against other antioxidant agents [47].

It is supported by both clinical and experimental animal studies that
melatonin has a high level of antioxidant activity to combat oxidative stress-
mediated diseases [48]. Comparative studies to determine the potency of
various antioxidants have shown that melatonin is one of the most potent
antioxidants [49]. It has been reported that the physiological and
pharmacological levels of melatonin suppresses oxidative stress by increasing
the activity or gene expression of some antioxidant enzymes such as
glutathione peroxidase (GPx), superoxide dismutase (SOD) and catalase
(CAT) g-glutamylcysteine synthetase and glucose-6-phosphate dehydrogenase
[50]. There are studies suggesting that various enzyme systems like SOD,
CAT, GPx provide enzymatic protection against ROS and prevent protein
oxidation and DNA damage [51]. In animal models, studies with melatonin
applied at pharmacological dose, intestinal, kidney, lung, liver, heart, brain,
erythrocyte, and pineal gland GPx activities have been notably increased. It is
observed that renal, liver, and brain tissue GPx activity increased after 3 hours
following melatonin administration in rats [52].
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The fact that the use of melatonin in physiopathological conditions,
including many systemic effects such as diabetes, significantly reduces
oxidative damage in tissues and increases intracellular antioxidant enzyme
activity is supported by the studies. It has been suggested that melatonin is an
essential antioxidant that protect the tubules of the kidney and cortex against
the DNA and protein damage and diabetes-related damage to kidney tissue,and
can be used with insulin to prevent diabetes-related renal damage [53].
Administration of melatonin to middle-aged rats has been shown to reduce
plasma insulin, insulin-like growth factor, and leptin levels [54].
Cardiomyoblast cells have been shown to protect cardiac functions by reducing
oxidative damage and apoptosis via cGMP and protein kinase G pathway
against 1 / R injury. In this protection, mainly melatonin membrane receptor
MT2-dependent cGMP-PKGla signaling is predicted to play a critical role
[55].

When the antioxidant effects of melatonin are analyzed in general, it can
be observed that it has a very vast spectrum antioxidant, involving the
reduction of adhesion molecules and pro-inflammatory cytokines synthesis
(Figure 2) [1].

It is considered that melatonin increases the body's antioxidant capacity and
contributes apoptosis called programmed cell death and prevents cancer with
this effect. Melatonin has been reported in a study on human neuroblastoma
that cancer cells stimulate apoptosis [56]. Data existing in the literature
have shown that melatonin plays a regulatory role in apoptosis. Besides,
melatonin treatment has been reported to stimulate or inhibit apoptosis in
various biological systems. However, despite these critical findings, the effects
of melatonin on apoptosis are not completely clear [57].

CONCLUSION

The most non-physiological factors in the occurrence of diseases can be
counted as the inevitable increase of chemical and radioactive toxic
environment, busy and stressful life, changing dietary habits, nutritional
disorders, increasing fast food diet style, illumination of nights by using some
technological devices. In particular, excessive exposure to light at night is
significant because melatonin reduces its efficacy by disrupting the
physiological secretory pattern. Melatonin is essential in the harmonious
functioning of all systems of the organism. In high-level organisms, the
functions of all systems, like dominoes, are interconnected. The problem
emerging in a tissue directly or indirectly affects other areas. In this respect,
melatonin seems to be the stone standing at the forefront of this domino
system. This hormone, released in the dark, appears to elucidate many
questions that have not yet been elucidated and remain in the dark. It is
considered that melatonin researches conducting in vitro conditions will
be supported by invivo methods, and many hidden points about melatonin will
be enlightened in the future, and new doors will be opened in diagnosis and
treatment.
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Figure 1: The neural control of melatonin synthesis. The control
mechanism begins in the hypothalamic paraventricular nuclei reflecting to the
preganglionic sympathetic neurons of the first thoracic areas of the spinal cord.
After the projection of the postganglionary sympathetic neurons of the upper
cervical ganglia, the conical nerve reaches the pineal gland retinohypothalamic
[7]. SCN: suprachiasmatic nucleus; PVN: paraventricular nucleus; LP: Long
photoperiod; SP: Short photoperiod.
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Figure 2: Some important effects of melatonin. SCN: Suprachiasmatic
Nucleus , GSH-Px: Glutathione Peroxidase, GSSH: Glutathione Reductase,
CAT: Catalase [1].
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Otonom Sinir Sistemi Aktivitesinin Degerlendirilmesinde
Kalp Hiz1 Degiskenligi Ol¢iim Teknigi (Seda Ugras)
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Otonom Sinir Sistemi Aktivitesinin Degerlendirilmesinde
Kalp Hiz1 Degiskenligi Ol¢iim Teknigi

Seda UGRAS,
Yozgat Bozok Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Yozgat.
sedaugras@hotmail.com

1.Giris

Kardiyovaskiiler rahatsizliklar basta olmak {izere bazi hastaliklarin
prognozunda non-invasiv 6lgiim olan kalp hizi degiskenligi onemli bir
parametredir. Otonom sinir sisteminin sempatik dalinin kalbi hizlandirmasi ve
parasempatik dalmin (nervus vagus) kalbi yavaslatmasi etkisinden
faydalanarak ortaya konan “kalp hiz1 degiskenligi-KHD” ad1 verilen parametre
de sempato-vagal denge hakkinda bilgi vermesi agisindan 6nemli bir stres
Olgim  parametresi olarak kullanilmaktadir. Otonom sinir  sistemi
aktivasyonundaki degisiklikler, hasta ve saglikli bireylerde farkli ¢ikmaktadir.
Yapilan aragtirmalara gore; kadinlarda KHD ile degerlendirilen otonomik
islevler degigsmektedir (Matsumoto vd., 2006; Matsumoto vd., 2007). Bu ise
kadmlarm menstrual dongii boyunca hormonal degisikliklerinin g¢esitli
zamanlarda KHD fizerindeki etkisi oldugu ile iliskilendirilmistir (Sato vd.,
2005; McKinley vd., 2009; Chung vd,. 2011; Vishrutha vd., 2012). Ote yandan
bir ¢alismada ise menstrual fazlar arasinda bir fark olmadig1 gosterilmistir. Bu
baglamda menstrual dongii ve KHD arasindaki iliski hakkinda fikir birligine
varilamamistir (Yazar vd., 2016; Leicht 2003). Kalp atim hizi egzersiz sonrast
toparlanma doneminde istirahat degerlerine dogru kademeli olarak
azalmaktadir (Perini vd., 1989). Bu baglamda KHD parametrelerinin kadm ve
erkek bireylerde farklilik goOstermesi; egzersiz, yas, viicut kitle indeksi,
hormonal degisimler gibi birgok faktdre baglanabilir.

2. Kalbin Otonom Sinir Sistemiyle (Sempatik ve Parasempatik
Sinirlerle) Denetlenmesi

Kalp sempatik ve parasempatik sinirlerin denetimindedir. Kuvvetli bir
sempatik uyari, geng bireylerde dakikada 70 atim olan normal kalp atim hizint
yaklasik 250 atima kadar artwrabilir. Sempatik uyarilar, pompalanan kan
hacmini ve firlatma basincimni artirarak kalp kasilma kuvvetini iki katina kadar
¢ikarabilir. Kalp dakikada pompaladigi kanin miktarini (kalp debisi) sempatik
uyar1 ile %100’den fazla artabilir. Parasempatik uyarilar vagus sinirleri ile
kalbe ulasan parasempatik sinir liflerinin kuvvetli uyarilari, kalp atimlarini
birkag¢ saniye durdurabilir ve siddetli vagus uyarilar1 kalbin kasilma kuvvetini
%20-30 oraninda azaltabilirler (Guyton, 2013). Vagus lifleri kalbin gii¢lii
kasilmasmin meydana geldigi ventrikiillerden ¢ok baslica atriumlara yayilir.
Bu nedenle vagus uyarilar1 kalp kasilma kuvvetinde &nemli bir azalma
yapmadan kalp atim hizini diigiiriirler (Guyton, 2013). Otonom sinir sisteminin
fonksiyonlar1 Tablo 1°de gdsterilmistir.
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Tablo 1: Otonom sinir sistemi fonksiyonlar1 (Robertson vd., 2012).

Organ Sempatik Aktivasyon | Parasempatik Aktivasyon

Goz

Pupilla Dilatasyon Kontraksiyon (sphincter
muscle)

Siliyer Kas Relaks(uzak goriis) Kontraksiyon (yakin goriis)

Lakrimal bez Hafif sekresyon Sekresyon

Tukdiirtk bezi Hafif sekresyon Sekresyon

Kalp

Huzi (sinls Artar Azalir

node)

Kasilabilirlik

(kas) Artar Azalir veya yok

Akcigerler Bronkodilatasyon Bronkokonstriiksiyon

Gastrointestinal
sistem

Azalmig motilite

Artmig motilite

Bobrek Antidilirez Yok

Mesane

Detrusor kasi Dilatasyon Kontraksiyon
Sfinkter Kontraksiyon Dilatasyon
Penis Ejakiilasyon Ereksiyon
Ifl:ir:g:;s’ labia Yok Ereksiyon
Memeler Yok Ereksiyon
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Organ Sempatik Aktivasyon | Parasempatik Aktivasyon
Ter bezleri Sekresyon Palmar terleme
Piloerektor Kontraksiyon Yok
kaslar
Kan damarlar1
Biiyiik arterler Kontraksiyon Yok
Arterioller Kontraksiyon Yok
Prekapiller .
sfinkterler Kontraksiyon Yok
Veniiller Kontraksiyon Yok

- Kontraksiyon, voliim
Bityilk venler mobilizasyonu Yok
Koroner arterler | Dilatasyon Yok
Kas
Arterioller Dilatasyon Yok
Metabolizma Artar Yok
Kas igcikleri Azalan hassasiyet Yok

Karaciger GI|k_0_I|z,gI|koz Glikojen sentezi
mobilizasyonu

Yag dokusu Lipoliz Yok

Immiin sistem Baskilanir Aktive olur

Otonom sinir sistemi, i¢sel ve digsal uyaran ya da etkenlere karsi viicudun
tepkisini kontrol eder. Bu sistemde en ufak bozukluk, psikofizyolojik
degisimlere neden olur. iki sistem de senkronize bir sekilde calisarak
respiratuvar, kardiyovaskiiler veya gastrointestinal sistemleri kontrol eder ve
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viicudun taleplerine binayen baskin hale gegerler. Buna ise otonom denge veya
sempato-vagal denge adi wverilir. Otonom sinir sistemi aktivitesini
degerlendirmede, adrenalin ve noradrenalinin idrar ya da plazmada 6l¢iilmesi
(Goldstein vd., 1993), kas sempatik aktivitesinin 0Olglilmesi (muscle
sympathetic activity-MSNA) (Wallin vd., 2007) veya kalp hiz1 degiskenliginin
(KHD, heart rate variability-HRV) ol¢iilmesi seklinde cesitli yontemler
mevcuttur. Bu yontemlerden en kullanilan ve giivenilir olan parametre kalp
hiz1 degiskenligidir.

2.1.Kalp Hiz1 Degiskenligi

Kalp Hiz1 Degiskenligi, sempatik sinir sisteminin aktive olmasiyla kalp
ritminin hizlanmas1 ve parasempatik sinir sistemi aktivasyonuyla ile kalp
ritminin yavaglamasi esasina dayanarak kalp atimlari arasindaki degisimi
tanimlar. Otonom sinir sistemi aktivitesini degerlendirmek i¢in birden fazla
yontem mevcuttur. Bu yontemler; plazmada Olgiilmesi, adrenalin ve
noradrenalinin idrar ya da (Goldstein vd., 1993), kas sempatik aktivitesinin
Olgiilmesi (muscle sympathetic activity-MSNA) (Wallin vd., 2007) veya kalp
hizi degiskenliginin (KHD, heart rate variability-HRV) Ol¢iilmesidir. Bu
yontemler arasinda en ¢ok tercih edilen ve giivenilir olan 6l¢iim KHD dir.
KHD, kalp atimlar1 arasindaki senkronizasyonu gosterir ve kalp atimlari
diizensiz oldugunda KHD artar, kalp atimlar1 olduke¢a diizenli ise KHD diiger.
KHD’nin analizi, otonom diizenleyici yanitlarin degerlendirilmesi igin
giivenilir ve non-invaziv bir yontemdir. Bu 06l¢iim teknigi sadece otonom
fonksiyon degisikliklerini ortaya koymak i¢in kullanilmamaktadir. Ayrica baz1
hastaliklarin prognozu hakkinda veya saglikli bir kiginin ileride hasta olma
olasilig1 hakkinda da bilgi verebilmektedir. Bu baglamda KHD, parasempatik
(vagal) ve sempatik sinir sistemleri araciligi ile kalbin otonom diizenlenmesi
hakkinda bilgi verir (Kuo and Yang., 2000). KHD 6l¢iimii, fizyolojik ve
patofizyolojik durumlarda sempato-vagal denge hakkinda bilgi vermektedir
(Montano vd., 2009; Maliani vd., 1998). Saglikli bireylerde KHD sirkadiyen
ritme sahiptir. Geceleri artarken giin iginde azalir. KHD’nin azalmasi
parasempatik aktivitenin diismesini sempatik aktivitenin ise ylikseldiginin
gostergesi olarak kabul edilir (Marques vd., 2005). Bu baglamda yapilan klinik
aragtirmalarda psikosomatik semptom gosteren; kronik yorgunluk sendromu
(Freeman vd., 1997) anksiyete ve depresyon (Hughes and Stoney 2000) is
stresi olan (Chandola vd., 2010), bireylerde KHD nin azaldig1 bildirilmistir.
KHD’nin belirlenmesi i¢in EKG (elektrokardiyogram) ya da PPG
(fotofletsmograf) ile R-R araliklar1 belirli bir siire kayit edilmelidir.

2.2.Kalp Hiz1 Degiskenligi Ol¢iimii

KHD degerlendirmek igin EKG kaydinda ardisik normal QRS
kompleksleri belirlenmelidir. EKG kayitlarinda R dalgalarmi belirlemek daha
basit oldugundan KHD analizlerinde R dalgalar1 degerlendirilmektedir.
KHD’nin parametreleri ve dl¢iimii, 1996 yilinda Avrupa Kardiyoloji Dernegi
ve Kuzey Amerika Elektrofizyoloji Dernegi tarafindan yaymlanan KHD
kilavuzunda standardize edilmistir (Taske, 1996).
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EKG kayitlar1 kisa siireli (5 dakika) ve uzun siireli (24 saat) olarak iki
sekilde alinabilmektedir. Kisa siireli kayitlarda 5 dakikalik kayit alinmasi
onerilmekle beraber 5 dakikalik kayitlardan frekans bagimli ve zaman bagimli
degiskenler bulunur (Taske, 1996). KHD fakli 6l¢timlerle 6lgiilebilir ancak en
sik kullanilan ydontemler zaman bagimli ve frekans bagimli veya gii¢ spektral
yogunluk (PSD) 6l¢tim metotlaridir (Shaffer vd., 2014). Zaman bagimli ve
frekans  bagimli  degiskenleri  aritmi  gibi  patolojik  durumlar
etkileyebilmektedir. Bu nedenle normal olmayan kalp atimlari
degerlendirmeye alinmamalidir.

Frekans Bagimli Metotlar

Uzun siireli ve kisa siireli kayitlardan olugsmaktadir.
Zaman Bagimli Metotlar
Geometrik ve istatiksel metotlar olmak tizere ikiye ayrilir.

2.2.1. Frekans Bagimh Metotlar

Uzun siireli (24 saatlik zaman diliminde her 5 dakika) ve kisa siireli kayitlar
(5 dakikalik kayit dilimi) olarak ikiye ayrilir. Frekans bagimli metot kap hizi
sinyallerini yogunluklarma ve frekanslarina gore inceler. Power Spectral
Density (PSD-gii¢ spektrum yogunlugu)  kullanilarak frekans bagimh
parametreler hesap edilir. Power Spectral Density parametrik ve
nonparametrik olmak iizere ikiye ayrilir. Parametrik metot Autoregressive
(AR), nonparametrik metot Fast Fourier Transformasyon (FFT) olarak
adlandirilir. Islem hizinin yiiksek olmasi ve kolay uygulanabilir olmasi
nedeniyle FFT metodu yaygin olarak kullanilmaktadir (Wallin and
Charkoudian, 2007). Frekans bagimli degiskenlerin analizi KHD
parametrelerinin ti¢ degisik frekans araliginda olusmasina; 1. Yiiksek frekans
(HF), (0,16-0,40 Hz arasindaki spektral bilesen), 2. Diisiik frekans (LF), (0,04-
0,015 Hz arasindaki spektral bilesen), 3. Cok diisiik frekans (VLF), bileseni
(<0,04 Hz spektral bilesen) baglidir.

Yiiksek Frekans (High Frequency) High Frequency-HF, Frekans araligi
0,15 ve 0,4 Hz arasindadir ve KHD’nin frekans bagimli parametresidir. HF,
parasempatik aktiviteyi yansitir (Billman, 2011; DeBoer vd., 1987).

Diisiik Frekans (Low Frequency) Low Frequency-LF, KHD’nin frekans
bagimli parametresi olup 0,04 ile 0,15 Hz frekans araliginda bulunmaktadir.
LF sempatik aktiviteyi yansitmaktadir (DeBoer 1987; Bertisch and Taylor
2011).

Cok Diisiik Frekans (Very Low Frequency) Very Low Frequency-VLF,
0,0033 ve 0,04 Hz frekans araliindadr ve KHD’nin frekans bagimli
parametresidir. VLF degeri sempatik aktiviteyi yansitmaktadir (Bigger vd.,
1992).

Ultra Diigiik Frekans (Ultra-LowFrequency) Ultra-Low Frequency-ULF,
0,0033 Hz’den daha diisiik frekans degerine sahip olup 24 saat ya da daha uzun
stiren EKG kayitlarindan elde edilir (Billman, 2011). ULF’nin fizyolojik
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onemi heniiz tam olarak anlagilamamistir. ULF, kalp hizindaki varyasyonu
gostermektedir.

LF/HF Orant: Diisiikk Frekans (Low Frequency-LF) degerinin Yiiksek
Frekans (High Frequency-HF) degerine oran1 (LF/HF orani), otonom sinir
sisteminin sempatik ve parasempatik lifleri arasindaki iliskiyi gosteren
sempato-vagal dengenin 6l¢limiinii gosterir (Heathers, 2014). LF/HF oram
arttiginda sempatik aktivitenin artis1 parasempatik aktivitenin azaldig1
gosterilirken LF/HF oran1 azaldiginda sempatik aktivitenin azaldig1
parasempatik aktivitenin artig1 gosterilir (Billman, 2011; Pagani vd., 1985;
Baselli vd., 1986).

Toplam Giig (Total Power): Kisa siireli EKG kaydinda hesaplanan Toplam
Gii¢ (TP), otonom sinir sistemi aktivitesini gosterir. Uzun siireli EKG kaydinda
hesaplanan toplam gii¢ otonom sinir sistemi aktivitesini yansitmaktadir
(Billman, 2011).

Normalize Unite HF-Normalize Unite LF: LF ve HF parametrelerinin
normalize edilmis birimlerini gostermektedir. Normalize HF (HF n.u.), kalbin
parasempatik sinir sistemi aktivitesi gosterirken Normalize LF (LF n.u.) ise
kalbin sempatik sinir sistemi aktivitesi hakkinda bilgi vermektedir.

2.2.2. Zaman Bagimh Metotlar

EKG’de QRS kompleksi belirlenir ve bu komplekslerin araliklarina N-N
araliklar1 denilmektedir. Bu 6lgiim analizi, kalp ritmindeki degisimin miktarini
yansitmaktadir. KHD’nin en kolay degerlendirilen yontemi zaman bagimli
degiskenlerdir. Zaman bagimli 6lgim metotlar1 geometrik metotlar ve
istatiksel metotlarlardir.

2.2.3. Geometrik Metotlar

Bu metotta en ¢ok kullanilan parametreler, KHD triangular indeks ve
TINN’dir. Bu parametreler KHD hakkinda 6nemli bilgiler vermekle beraber
teknik olarak zordur bu nedenle pek kullanilmamaktadir. Geometrik
parametreleri kullanabilmek i¢in 20 dakikalik kayitlar alinmalidir ve kisa siireli
kayitlar1 degerlendirmede eksik kalmaktadir (Taske, 1996).

PNNS50: 24 saat yada 5 dakika siire ile alinan EKG kaydinda ardigik kalp
atimlar1 arasinda 50 milisaniyeden daha fazla fark olan degerlerin yiizdesi
olarak tanimlanir (Billman, 2011).

SDNN: Otonom sinir sistemi aktivitesinin genel 6l¢iimiinii yansitmaktadir.
SDNN, kalp hizi degiskenligini etkileyen tim etkenleri gosterir (Shaffer,
2014). Belirli bir siire 5 dakika yada 24 saat alinan EKG kaydinda ardigik
normal R-R araliklarinin N-N standart sapmasi ile karakterizedir ve milisaniye
olarak ifade edilir (Billman, 2011). Saghkl kisilerde KHD daha diizensizdir.

RMSSD: Bu parametre HF ile iliskilidir ve milisaniye olarak sembolize
edilir. 5 dakikalik ya da 24 saat EKG kaydindaki normal kalp atimlar1 N-N
araliklar1 arasindaki farklarm karelerinin toplaminin ortalamasinin karekokii
olarak ifade edilir (Billman, 2011).

SDNN Index: Kisa siireli veya uzun siireli EKG kaydinda her 5 dakikalik
periyotlardaki tim NN araliklarinin standart sapmasinin ortalamasimi gdsteren
parametredir.
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HR Max-HR Min: RMSSD ve SDNN ile baglantilidir. Bu parametreler
solunumda en diisiik ve en yiiksek kalp hizi arasindaki ortalama farkliligmi
sembolize eden parametrelerdir.

2.2.4. Istatiksel Metotlar

Bu yontem iki sekilde kullanilabilir; R-R araliklarinin  dogrudan
Olctimlerinden elde edilenler ve R-R araliklar1 arasindaki farklardan elde
edilenler.

3.Sonuc¢

Non-invaziv stres dl¢iim yontemi olan KHD bilime ve pratik hayata 6nemli
katkilar yapacaktir. Boylece, sempato-vagal dengenin indirekt olarak
belirlenmesini saglayan ve morbidite-mortalite hakkinda 6nemli bilgiler veren
bu parametrenin Ol¢limii  sayesinde stres Dbelirteci objektif olarak
incelenebilecektir. Yiiksek kalp hizi degiskenligi literatiirde iyi saglik olasiligi
ile iligkilendirilmis oldugundan, KHD stres parametrelerinin 6l¢iimiinde daha
giivenilir ve belirgin veriler sagladigindan rahatlikla kullanilabilecek dlciim
teknigidir.
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1.Giris

Insanlar, normal homeostazi korumak amaciyla karmasik metabolik bir
sisteme sahip olup olaylara karmasik yanitlar verebilmektedir (Guilliams ve
Edwards 2010). Organizmanm karmasik yanitlarmin en énemlilerinden biri
strese verilen yanit olup (Guilliams ve Edwards 2010; Han vd., 2012) bu stres
yanit1  (Schneiderman vd. 2005) adaptif siiregler olusturabilmektedir
(Schneiderman vd. 2005). Tim canli organizmalarin, homeostatik
mekanizmalarini vurgulayan kosullar1 algilamasi ve bunlara cevap vermesi
gerekir (Murray vd., 2004). Pek ¢ok ¢evresel varyasyon, uygun bir cevap
olmadan organizmaya zarar verebilecek veya Oldiirebilecek stresler
olusturabilirler (Murray vd., 2004). Ayrica, siddetli ve uzamis stres yanitlari
sinir sistemi savunma mekanizmasimi hareketlendirip (Han vd., 2012)
organizmaya zarar verebilmektedir (Schneiderman vd. 2005). Strese karsi
onemli bir hormonal cevaplama sistemlerinden biri -hipotalamik-hipofiz-
adrenal (HPA) aksi, dzellikle glukokortikoidler ve dncelikle kortizol olarak
bilinen stres hormonudur (Stephens ve Wand 2012). Hipofalmik-hipofiz-
adrenal (HPA) ekseni stres yanitinda birincil oyuncu olarak tanimlanmistir
(Yiallouris vd., 2019). Glukokortikoidler (GC) farkl stresorlere yanit olarak
hipotalamus-hipofiz-adrenal aksindan salinmaktadirlar (Terao ve Katayama,
2016). Kortizol insanlarda bulunan endojen glukokortikoid olarak
bilinmektedir (Terao ve Katayama, 2016). Bu baglamda, stresorler
hipotalamusu etkileyerek bdbrekiistii bezinden kortizol salgilanmasina
uyarmaktadirlar (Yiallouris vd., 2019). Kortizoliin kana karigmasiyla beraber
viicutta stres yaniti olugsmaktadir (Yiallouris vd., 2019).

2.Stres

Stres, Hans Seyle tarafindan 1974 yilinda “Herhangi bir talebe karsi
vilcudun spesifik olmayan yanit1” olarak ifade edilmistir (Jeanette, 2008).
Biyolojide kullanilan stres ifadesi ise var olan en uygun kararli durumu
degistiren veya degistirmek i¢in tehdit eden ¢evredeki herhangi bir degisme
olarak tanimlanmaktadir (Ganong, 2015). Stres giinlik hayatta ¢ok sik
yasanilan bir durumdur (lwata vd., 2013). Stres, genel olarak modern
toplumlarda ve 21. yiizyildaki en 6nemli saglik problemlerinden biri durumuna
gelmistir (Kudielka ve Wiist, 2010). Homeostaza yonelik bu tehditler, fiziksel
travma, uzun siire agir bir egzersiz yapma, uzun siire soguga maruz kalma, sok,
oksijen desteginde kalma, agri, uykusuzluk ve duygusal gerilimler gibi ¢ok
sayida degisken durumu kapsayabilmektedir (Vander, 2014). Stresorlerin ruh
hali, iyilik duygumuz, davranis ve saglik lizerinde bilyiik etkisi vardir. Bununla
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birlikte, tehdit 6zellikle yaslh veya sagliksiz bireylerde araliksiz ise, stresorlerin
uzun vadeli etkileri saghga zarar verebilir (Schneiderman vd., 2005). Stres,
akut veya kronik gibi farkli sekillerde olabilir (Jeanette, 2008). Akut stresli bir
olaymn algilanmasinin ardindan, sinir, kardiyovaskiiler, endokrin ve bagisiklik
sistemlerinde bir dizi degisiklik meydana gelebilmektedir. Bu degisiklikler
stres  tepkisini olusturmakla beraber genellikle kisa vadeli olarak
uyarlanmislardir (Schneiderman vd., 2005). Akut streste (saatler igerisinde),
glukokortikoidler direk olarak HPA aksmin aktivitesini inhibe ederken kronik
streste (glinler boyunca) ise steroidler direk olarak beyin {izerinde uyarici
etkiler gosterebilmektedir (Bhatnagar, 2003). Akut ve kronik stresin etkileri
birbirinden bagimsiz olabilir (Hammen, 2009). Akut stres, daha cok astim,
egzama, iirtiker benzeri alerjik reaksiyonlari, tansiyon problemleri, agri,
hazimsizlik gibi gastrointestinal semptomlar1 ve panik atak gibi psikotik
problemleri tetikleyebilmektedir (Chrousos, 2009). Kronik stres, adrenal
glukokortikoid diizeylerini arttirmakta ve zararli biligsel islevlere neden
olabilmektedir (Ozbaki vd., 2016). Kronik stres, depresyon ve anksiyete gibi
psikolojik durumlara, bilissel fonksiyon problemlerine, hipertansiyon gibi
kardiyovaskiiler hastaliklara, obesite ve diyabet gibi metabolik hastaliklara,
kas ile kemik problemlerine ve uyku sorunlarma sebep olabilmektedir
(Chrousos, 2009). Insan stres yanitlari, gelisimsel ge¢mis, genetik farklihk,
beslenme ve yaslanma gibi siireclerin  stresle etkilesimiyle de
sekillenebilmektedir (Sekil 2.1.) (Chrousos, 2009).

Sistemik Sempatik
adrenomediiller sistemn

NE,E, IL-&

| Hedef Dokular

lEH L _
Insiiljn direnci, sbesite

|LH.TE, Sitokinler v |
Koagulasyon bozuklugu j—=[xhamne
1 Arteryel kan basines

Polikistik ) l Osteopeni

Over sendromu vefveya

| Endotel disfonksiyen ve fveya inflamasyon | osteaporas

|

Ateroskleraz
Kardiyovasioiler ve norovaskuler hastahk

Sekil 2.1. Kronik stres ile sistemler (Chrousos, 2009). Noradrenalin; E,
epinefrin; IL-6, interlokin 6; LH, luteinizan hormon; GH, bilyiime hormonu;
E,, Ostradiol; T, testesteron.
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Strese verilen fizyolojik yanit, en zorlu kosullar déhil olmak {izere viicut
biitiinliigiinii korumay1 hedefleyen etkili ve birbirine bagli sistemlerden
olugmaktadir (Ulrich-Lai ve Herman, 2009). Stresin hepsi degilse de bir
boliimi  adrenokortikotropik hormon (ACTH) salgilanmasini uyarir ve stres
ciddi oldugu zaman ACTH salgilanmasindaki bu artig, yasam i¢in 6énemlidir
(Ganong, 2015). Strese karsi koymak i¢in dolasimdaki ACTH ve buna bagh
glikokortikoid diizeyindeki artisin sebebi bilyilk oranda bilinmemektedir
(Ganong, 2015). ACTH salindiktan sonra, dolagima kan yoluyla bobrekiistii
kabuguna ulasir ve kortizol salinmasini uyarir (Vander, 2014). Stres sirasinda
artig gosteren kortizol salgilanmasma hipotalamus — 6n hipofiz bezi sistemi
aracilik etmektedir (Vander, 2014).

2.1.Kortizol

Kortizol, ana glukokortikoid hormondur. Adrenal bezin korteksi tarafindan
salgilanir ve steroid yapidadir (Ljubijanki¢ (vd., 2008). Stres hormonu olarak
ta bilinen kortizol, fizyolojik degisimlerden sorumlu olan hormonlardan biridir
(Thau ve Sharma, 2019). Kortizoliin en giiclii etkileri strese verilen yanit
sirasinda goriilmesine ragmen kortizol bdbrekiistii bezi tarafindan siirekli
iretilmekte ve bir¢ok Onemli etkisini stresin olmadigi zamanlarda da
gostermektedir (Vander, 2014). Adrenal kortekste kolesterolden sentezlenen
bir kortikosteroid hormondur (Thau ve Sharma, 2019). Tam bilimsel ad1 11-
beta, 17-alfa, 21-trihidroksipregn-4-en-3,20-diondur. 11-beta-hidroksisteroid
dehidrojenaz ile metabolize edilir (Thau ve Sharma, 2019). Kortizol pulsatil
olarak salmir (Tomas vd., 2013). Insanlarda kortizol salinim1 sirkadiyen bir
ritme sahip olup sabah saatlerinde kortizol konsantrasyonu en yiiksek seviyeye
ulagmaktadir (Droste vd., 2008) (Tablo 2.1. ve Tablo2.2.). Bu sirkadiyen ritim
sayesinde glukokortikoid konsantrasyonunda artis saglanarak giinliik aktivite
oncesinde, insanlarda giindiiz i¢in enerji saglanmig olunur (Chung vd., 2011).
Kortizoliin taginmasi, spesifik tasityici proteinlere baglanarak yapilmaktadir.
Biyolojik olarak aktif serbest kortizol, toplam hormon konsantrasyonunun
sadece % 2-5’i kadardir (Turpeinen ve Hamaéldinen, 2013). Kortizol diizeyi
plazmaya ilaveten tiikiiriikte de olgiilebilmektedir (Tablo 2.2.). Tikiriik
kortizolu konsantrasyonu, stres yanitinda dnemli bir HPA aks1 belirtecidir (van
Stegeren vd., 2006). Kortizol, pasif difiizyonla tiikiiriige gegebilmektedir.
Ayrica, asiner hiicreler tiikiiriik bezinde protein ve protein bagli molekiillerin
tiikiirlige gegmesini engelleyebilmektedir (Kirschbaum ve Hellhammer, 1994).
Dolaysiyla tiikiiriik kortizolii, biyolojik olarak aktiftir yani plazma
kortizoliinlin proteine baglanmamis kismini olusturmaktadir (Turpeinen ve
Hamadldinen, 2013).
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Tablo 2.1. Saghkli bireylerde sabah ve aksam plazma Kkortizol
konsantrasyonu (Ljubijanki¢ vd., 2008).

. Kortizol
DBrnek Na Cinsiyet 0800-0900 imjlzumm
1. M B0 XT04
2 M 1683 1242
3 M SHh1R X759
i M 096, 1) 38,1
5 M 5.6 0.1
& M 5370 4111
7 M #5198 5049
P M M55 4
q ¥ 85 T
{1} F 182.1 1462
1L F 4497 2897
12 F 328 ¥l
13. F 131.1 1793
4. F M55 M0
ortalamats 0. 1506 2352 305 207 5
T-text 00002
b A

*M, erkek; F, kadin.

Tablo 2.2. Saglikli bireylerde sabah ve aksam tiikiiriik kortizol
konsantrasyonu (Ljubijanki¢ vd., 2008).

5 _Kortizol rmumeolfi}
Omek No Cinsipet 08:00-0900  16:00-20:00
1 F 133 14
2 F w37 240
i ¥ & 190
& ¥ A0 304
5 F 12 1040
[ F 145 4
7. ¥ 5 15
B f 1 1]
9 M g5 70
1] M 5 250
11 M 152 167
12 M 155 137
13 M s 19,0
14 M 140 21
15 M i i3
16 M 12,0 i3
17 M pedll 114
18 A (e &l
artalamats 0. 2122162 12721
T-iest [T ix]
P 00

*M, erkek; F, kadmn.
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Kortizol tiretimi hipotalamusta baglar. Kortikorotrofin salgilayan hormon
(CRH), hipotalamusun paraventrikiiler cekirdeginden salgilanir. CRH, 6n
hipofiz bezini: adrenokortikotropik hormonu (ACTH) salgilamak i¢in uyarir.
ACTH adrenal korteksi, kortizol gibi glukokortikoidleri salgilamak i¢in uyaran
bir tropik hormondur. Tiim bunlara hipotalamus hipofiz adrenal aks
denilmektedir (Do Yup Lee ve Choi 2015). Kortizol, hiptalamusta ve 6n
hipofiz bezi iizerinde dogrudan negatif geribildirim etkiye sahiptir (Guyton,
2013) (Sekil 2.2.).

&

Sekil 2.2. Hipotalamik-hipofiz-adrenal korteks ekseninin diizenleyici
geribildirim dongiileri.

2.2.Stres Yamitinda Kortizol Hormonu

Insan viicudu siirekli olarak i¢ ve dis stresdrlere yanit verir. Beden stresli
bilgiyi isler ve tehdit derecesine bagli olarak bir cevap verir (Thau ve Sharma,
2019). Glukokortikoid (GC), gesitli stres tiplerine adaptif cevaplarda 6nemli
rol oynayan ve hipotalamus-hipofiz-adrenal bez (HPA) néroendokrin
ekseninin kontroliinde dnemli bir rol oynayan adrenal bir steroid hormondur
(Chung vd., 2011). Stres swasinda hipotalamus-6n hipofiz bezi sistemi
araciligiyla kortizol salgilanmasinda artig gorilir (Vander, 2014). Normal
giinliik islevdeki olaganiistii roliine ek olarak, kortizol stres yanitinda 6nemli
bir rol oynar. Fiziksel veya psikolojik bir tehdidin varliginda, kortizol
seviyeleri, strese neden olan uyaranlarla basa g¢ikabilmek veya tehlikeden
kagmak i¢in gereken enerjiyi saglamak i¢in dalgalanmalar gosterir (Hannibal
ve Bishop, 2014). Fiziksel veya mental stres dakikalar icinde ACTH ve
ardindan kortizol salgisinda 20 kata kadar c¢ikabilen bir artisa neden
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olabilmektedir (Guyton, 2013). Organizma bilmedigi bir stresle karsilastiginda
kortizol, 6n hipofiz ve hipotalamus bezine dogrudan negatif geribildirim etki
yaparak plazma kortizol konsantrasyonunu azaltabilmektedir (Guyton, 2013).

HPA aks1 stres yanitinda ana bilesendir. Stres durumlarinda,
hipotalamustaki sinir hiicreleri kortikotropin salgilatict faktor (CRF) iiretimi
ve salinimi i¢in indiiklenir. CRH, Serotonin (5-HT), norepinefrin (NE), vy-
aminobiitirikasit (GABA) veya endojen opioidler gibi ndronlarin da etkisiyle
salinimlar1 diizenlenir ve 6n hipofiz bezine ulastirilir (Stephens ve Wand,
2012). CRF, 6n hipofiz bezinde stres iliskili birgok hormon i¢in temel
olusturan proopiyomelanokortin (POMC) {iretimini uyararak ACTH
salinimma ve son olarakda adrenal bezden stres hormonu olan kortizoliin
sentez ve salimimina neden olur (Stephens ve Wand, 2012). Kortizol
konsantrasyonu belirli bir diizeye ulastigi zaman negatif geribildirim
mekanizmasi ile CRF ve ACTH salinimi azalir (Sekil 2.3.).

=) SHT NE
[ - I
S
]/
a7 CRE satenum s
&= . / =
-
Oploidicr
o .
s
Hipotiz bezl ®

POMCOreten hicre

BUrH
ACTH “
Adrenad bez (bSbrek GstOnde @ B Endortin
=9 {kan alomana serbestionir)
A
’ ¢ J
Cd v
>
Nex Kortizol Greten hidre

Sekil 2.3. HPA ckseni aracili stres yanit1 (Stephens ve Wand, 2012). NE,
norepinefrin; GABA, y-aminobiitirik asit; 5-HT, serotonin; B-LPH, B-
lipotropin; CRH, kortikotropin  serbestlestirici  hormon;  ACTH,
adrenokortikotropik hormon; POMC, proopiyomelanokortin
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Strese verilen akut kortizol yanitlar1 uyumluyken kronik stres yanitlari
organizma lizerinde zararl etkiler gosterebilmektedir (Vander, 2014). Uzamis
stres durumlarinda kortizol iglevlerini yerine getirememektedir (Hannibal ve
Bishop, 2014). Yapilan ¢alismalar, stres kaynakli kortizol disfonksiyonu
stirecinin altinda yatan mekanizmalar1 heniiz tam olarak tanimlamamus olsa da,
etiyolojisi muhtemelen dokuya 6zgii, bireysel ve ¢evresel faktorlere gore
degisebilen, ¢ok faktorlii ve dongiisel bir siire¢ gibi goriilmektedir (Hannibal
ve Bishop, 2014). Yapilan bazi ¢aligmalarda kronik stresin, plazma kortizol
konsantrasyonunda goriilen inat¢1 artigin organizma iizerinde yikici etkilerinin
olabilecegi gosterilmistir (Vander, 2014).

Stres sirasinda artig gosteren plazma kortizol kondantrasyonunun etkileri
(Vander, 2014):

l. Organik metabolizma iizerine etkiler

A. Kemik ve kas gibi bdlgelerde protein katabolizmasmin
uyarilmasi

B. Amino asitlerin tutulmasi ve glikoza doniistiiriilmelerinin
uyarilmasi

C. Plazma glikoz konsantrasyonlarmnin siirdiiriilmesi

D. Kana gliserol ve yag asitlerinin serbestlenmesiyle yag
dokusundaki trigliserid katabolizmasinin uyarilmasi

1. Vaskiiler yanitlarda artis

1l. Stresin zararh etkilerine karsi tanimlanmamis koruyucu
etkiler

V. Yangi ile 6zgiil bagisiklik yanitlarinin inhibisyonu
V. Hayati olmayan iglevlerin (iireme gibi) inhibisyonu

3.Sonu¢

Stres, glinliik yasantimizin kagmilmaz bir parcasi haline gelmistir. Stresin
pek cok nedeni olabilir. Igerisinde bulundugumuz cevre, viicudumuz ve hatta
diisiince diinyamiz stres faktorii olabilir. Ancak, insanlar fizyolojik olarak
stresle baga ¢ikma ve ona bir tepki verme egilimindedir. Kortizol hormonu bu
baglamda fizyolojik stres yanitinda ¢ok dnemli bir rol {istlenmektedir. Fakat,
stres sistemi genis ¢apta caligilmasma ragmen birincil bilesenler arasindaki
cesitli etkilesimlerin  blyiikliigi ve karmasikhigi belirsizligini halen
korumaktadir (Yiallouris vd., 2019).

263



Academic Studies on Natural and Health Sciences - Chapter 19

4. Kaynakc¢a

Bingzheng, L., Zhenye, Z., & Liansong, C. (1990). "A mathematical model
of the regulation system of the secretion of glucocorticoids." Journal of
Biological Physics; 17(4): 221-233.

Chrousos, G.P. (2009) "Stress and disorders of the stress system." Nat Rev
Endocrinol; 5: 374-81.

Chung, S., Son, G.H., & Kim, K. (2011). "Circadian rhythm of adrenal
glucocorticoid: its regulation and clinical implications.” Biochimica et
Biophysica Acta (BBA)-Molecular Basis of Disease; 1812(5): 581-591.

Dallman, M.F., Pecoraro, N., Akana, S.F., La Fleur, S.E., Gomez, F.,
Houshyar, H., Bell, M.E., Bhatnagar, S., Laugero, K.D., Manalo, S. (2003).
"Chronic stress and obesity: a new view of “comfort food”." Proceedings of
the National Academy of Sciences; 100: 11696-701.

Do Yup Lee, E.K., & Choi, M.H. (2015). "Technical and clinical aspects
of cortisol as a biochemical marker of chronic stress." BMB reports; 48(4):
2009.

Droste, S.K., de Groote, L., Atkinson, H.C., Lightman, S.L., Reul, J.M.,
Linthorst, A.C. (2008). "Corticosterone levels in the brain show a distinct
ultradian rhythm but a delayed response to forced swim stress.”
Endocrinology; 149: 3244-53.

Ganong. Tibbi Fizyoloji, 1. Bask1 Nobel Tip Kitabevi Istanbul 2015.

Guilliams, T.G., Edwards, L. (2010). "Chronic stress and the HPA axis."
The standard; 9: 1-12.

Guyton A. Tibbi Fizyoloji, 12. Baski Nobel T1p Kitabevi Istanbul 2013.
Hammen, C., Kim, E.Y., Eberhart, N.K., & Brennan, P.A. (2009). "Chronic
and acute stress and the prediction of major depression in women." Depression

and anxiety; 26(8): 718-723.

Han, K.S., Kim, L., Shim, I. (2012). "Stress and sleep disorder." Exp
Neurobiol; 21: 141-50.

Hannibal, K.E., & Bishop, M.D. (2014). "Chronic stress, cortisol

dysfunction, and pain: a psychoneuroendocrine rationale for stress
management in pain rehabilitation.” Physical therapy; 94(12): 1816-1825.

264



Academic Studies on Natural and Health Sciences - Chapter 19

Iwata, M., Ota, K.T., Duman, R.S. (2013). "The inflammasome: Pathways
linking psychological stress, depression, and systemic illnesses."” Brain Behav
Immunoloji; 31: 105-14.

Jeanette, 1., Marketon, W., Glaser, R. (2008). "Stress hormones and
immune function.” Cell Immunol; 252: 16-26.

Kirschbaum, C., Hellhammer, D.H. (1994). "Salivary cortisol in
psychoneuroendocrine research: recent developments and applications.”
Psychoneuroendocrinology; 19: 313-3.

Kudielka, B.M., Wiist, S. (2010). "Human models in acute and chronic
stress: assessing determinants of individual hypothalamus—pituitary—adrenal
axis activity and reactivity." Stress; 13: 1-14.

Ljubijanki¢, N., Popovi¢-Javori¢, R., Scéeta, S., Sapéanin, A., Tahirovi¢, 1.,
& Sofi¢, E. (2008). "Daily fluctuation of cortisol in the saliva and serum of
healthy persons.” Bosnian journal of basic medical sciences; 8(2):110.

Murray, J.1., Whitfield, M.L., Trinklein, N.D., Myers, R.M., Brown, P.O.,
& Botstein, D. (2004). "Diverse and specific gene expression responses to
stresses in cultured human cells." Molecular biology of the cell; 15(5): 2361-
2374,

Ozbaki, J., Goudarzi, I., Salmani, M.E., & Rashidy-Pour, A. (2016).
"Acute stress does not affect the impairing effect of chronic stress on memory
retrieval.” Iranian journal of basic medical sciences; 19(7): 763.

Schneiderman, N., Ironson, G., & Siegel, S.D. (2005). "Stress and health:
psychological, behavioral, and biological determinants.” Annu. Rev. Clin.
Psychol.; 1: 607-628.

Stephens, M.A.C., & Wand, G. (2012). "Stress and the HPA axi: Role of
glucocorticoids in alcohol dependence.” Alcohol Res; 34(4): 468-483.

Terao, M., Katayama, . (2016). "Local cortisol/corticosterone activation in
skin physiology and pathology.” J Dermatol Sci; 84: 11-6.

Thau, L., & Sharma, S. (2019). "Physiology, Cortisol." In StatPearls
[Internet]. StatPearls Publishing.

Tomas, C., Newton, J., & Watson, S. (2013). "A review of hypothalamic-

pituitary-adrenal axis function in chronic fatigue syndrome.” ISRN
neuroscience; 2013.

265


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860380/

Academic Studies on Natural and Health Sciences - Chapter 19

Turpeinen, U., Himéldinen, E. (2013). "Determination of cortisol in serum,
saliva and urine. " Best Pract Res Clin Endocrinol Metab; 27: 795-801.

Ulrich-Lai, Y.M., Herman, J.P. (2009). Neural regulation of endocrine and
autonomic stress responses. Nat Rev Neurosci; 10: 397.

van Stegeren, A., Rohleder, N., Everaerd, W., Wolf, O.T. (2006). "Salivary
alpha amylase as marker for adrenergic activity during stress: effect of
betablockade. "Psychoneuroendocrinology 2006, 31: 137-41.

VANDER. Insan Fizyoloji, 13. Baski Giines T1p Kitabevi istanbul 2014.

Yiallouris, A., Agapidaki, E., Ntourakis, D., Tsioutis, C., Zafeiri, M., &

Johnson, E.O. (2019). "Adrenal aging and its implications on stress
responsiveness in humans." Frontiers in endocrinology; 10: 54.

266



CHAPTER 20

Yetiskin Donem Saghgin intrauterin Hayatta
Programlanmasi (Taha Gokmen Ulger, Murat Acik)

267



Academic Studies on Natural and Health Sciences - Chapter 20

268



Academic Studies on Natural and Health Sciences - Chapter 20

Yetiskin Donem Saghgin Intrauterin Hayatta
Programlanmasi

Taha Gokmen Ulger!, Murat Acik?
'Bolu Abant Izzet Baysal Universitesi Saglik Billimleri Fakiiltesi Beslenme ve Diyetetik
Boliimii, E-mail:tahagokmenulger@ibu.edu.tr
2Ankara Universitesi Saghk Bilimleri Fakiiltesi Beslenme ve Diyetetik
Boliimii

Giris

Intrauterin yasam yalnizca yeni doganmn son iiriin oldugu bir genetik
programlama degildir. Fetiis intrauterin ortamdaki her kosula kendini adapte
edebilir. Bir diger ifade ile organizma cevresel etkilere yanit olarak yapisal ve
fonksiyonel degisiklikler gosterebilme yetenegindedir (Gelisimsel plastisite).
Intrauterin dénemde, gelismenin kritik donemlerinde ortaya ¢ikan olumsuz
cevresel uyarilar, gelisen organizmada uzun siireli yapisal ve fonksiyonel
etkilere yol acarlar (Mutlu, 2015). Fetiisiin bulundugu gebelik haftasina gore
olmast gereken belirlenmis standart agirliktan belli bir oranmn (%10) altinda
kalmast intrauterin gelisme geriligi (IUGG) olarak adlandirilir. Bir diger ifade
ile TUGG fetiistin biliylime potansiyelini olumsuz yonde etkileyen fetal,
maternal, plasental faktdrler nedeniyle fetal biiylime kapasitesinin olmasi
gerekenden daha diisiik olmast durumudur.

IUGG nin nedeni genellikle kotii maternal beslenme, plasental yetmezlik
ve azalmig fetal oksijenasyon veya teratojenlerdir. Barker, intrauterin
donemdeki beslenme yetersizliginin fetiiste gelisimsel adaptasyonlara neden
oldugunu ve bunun da kalici yapisal, fizyolojik, metabolik degisiklikler ile
sonuglanarak eriskin donemde kardiyovaskiiler, metabolik ve endokrin
hastaliklara yatkinliga yol agtigini ileri siirmiigtiir (Barker ve ark., 2006).
Intrauterin cevrenin fizyoloji ve metabolizmay: degistirerek yasam boyu
devam eden degisikliklere neden olmasi “fetal programlama” olarak
adlandirilmaktadir. Fetal programlanmanin etkisi oldugu diisiiniilen baslica
hastaliklar; obezite, tip 2 diyabet, kardiyovaskiiler hastaliklar, hipertansiyon,
inme, kronik obstriiktif akciger hastali§i, osteoporoz, meme kanseri ve
polikistik over sendromudur.

1.Insiilin Direnci, Diyabet, Metabolik sendrom ve Fetal Programlama

Maternal beslenme kalitesi yetiskin donemde insiilin direnci, diyabet ve
metabolik sendrom riskinin 6nemli bir belirleyicisidir ve bu donemdeki
yetersiz veya fazla beslenme bu hastaliklarm riskini arttirabilir. UGG ile
dogan bireylerde insiilin direnci, glukoz intoleransi ve tip 2 diyabet riski
yiiksekliginin nedeninin pankreas f hiicrelerinde hipoplazi ve glukoza insiilin
yanitmin  bozulmasindan kaynaklanabilecegi belirtilirken; intrauterin

269



Academic Studies on Natural and Health Sciences - Chapter 20

beslenme fazlaligimin da metabolik sendromun yani sira ¢ocukluk ve yetiskin
obezitesine zemin hazirlayan fetal cevap uyumlarma yol acabilecegi
belirtilmektedir. Bir diger ifade ile maternal obezite sonraki jenerasyonda
hayat boyu siirecek nutrisyonel maladaptasyona, ilaveten obezite ve ilgili
sekellerinde nesiller arast hizlanmaya yol agabilir (Wax ve Joseph, 2009).

Lakshmy ve Ramakrishnan tarafindan yayinlanan bir metaanalizde, dogum
agirlig1 ve yasamin ileri donemlerindeki metabolik sendrom riskine ydnelik
litaratlirdeki veriler degerlendirildiginde, maternal beslenme yetersizligi ve
diisik dogum agirliginin metabolik sendrom i¢in bir risk faktorii olabilecegi
belirtilmistir (Lakshmy ve Ramakrishnan, 2013). Desai ve ark. (2015) bu
veriye benzer sekilde fetal gelisimi yeterli diizeyde saglanamamis diistik
dogum agirlikli bebeklerin ve maternal donemde fazla enerji alan annelerin
bebeklerinin yagamin ileriki donemlerinde obezite ve metabolik sendrom
acisindan daha fazla riske sahip oldugunu belirtmistir. Kensara ve ark. (2005)
tarafindan yapilmig bir caligmada, fetal programlamanin yasamimn ileri
donemlerindeki viicut yag kompozisyonuna etkisinin incelenmesi i¢in dogum
agirlig1 bilinen 32 yetiskin bireyin verileri incelendiginde; diisiik dogum
agrlikli bireylerin (<2,76) viicut yag oraninin, yiiksek dogum agirlikl
bireylerin (>4.23) viicut yag oranina gére daha yiiksek oldugu belirlenmis ve
bu durumun obezite, insiilin direnci ve metabolik sendrom i¢in risk olabilecegi
belirtilmistir. Sonug olarak intrauterin gelisme geriliginin 6nemli bir gostergesi
sayilan diisiik dogum agirliginmn belirtilen bu faktorler i¢in 6nemli bir risk
belirteci oldugu ifade edilmektedir.

2.Renal Hastaliklar ve Fetal Programlama

Insanlarda bobrekler pronefroz, mezonefroz ve metanefroz olmak iizere 3
asamada gergeklesir ve bobregin nefron sayis1 34-36. haftalarda tamamlanir.
Bu donemden sonra bobrek biiyiimesi devam etsede nefron sayisinda artis
olmaz. Bu nedenle maternal beslenmenin fetiisiin renal saghgini etkileyen
onemli bir etmen oldugu vurgulanmaktadir (Dunford ve ark. 2014).

Literatiirdeki bir¢ok klinik ¢alismada, diisitk dogum agirlikli ve ¢ok diisiik
dogum agirlikli dogan bebeklerin bobrek nefron sayismin diger bebeklere gore
daha az oldugu ve bunun hipertansiyon ic¢in bir risk faktorii olabilecegi
belirtilmistir. Bu baglamda Kiiba’da yapilmis olan bir ¢aliymada konjenital
iriner malformabilitesi olmayan yasamin ilk iki haftasinda 6len 35 bebegin
bobreklerinin koronal kesitleri histomorfometrik olarak incelendiginde diisiik
dogum agirlikli bebeklerin bobrek glomeriil sayisinm anlamli olarak daha
diisiik oldugu belirtilmistir (Manalich ve ark., 2000). Avustralya’da 2003
yilinda yapilan bir otopsi ¢alismasinda da diigiik dogum agirhigryla glomeriil
sayis1 arasindaki iligskinin incelenmesi amaglanmig ve bu baglamda 37 Afrikali
Amerikali ve 19 beyaz incelendiginde, dogum agirlig1 yiiksek olan kisilerde
toplam glomeriil sayisinm da yiiksek oldugu belirtilmistir (Hughson ve ark.
2003).
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3.Kardiyovaskiiler Hastahklar ve Fetal Programlama

Kardiyovaskiiler hastaliklar komplike fizyopatolojik temele sahip bir
saglik problemleridir ve bu komplike mekanizmadan tek bir mekanizmay1
sorumlu tutmak olas1 degildir. Fakat maternal diyetin protein igeriginin diisiik
olmasi, diisiik dogum agirligi, kardiyomiyosit sayisindaki azalma yavrunun
dogum agirliginin azalmasi gibi gesitli fenotipik anormalliklerle ve 24 haftalik
farelerde kardiyak fibrozisindeki artis ile iliskilendirilmistir (Wood-Bradley ve
ark., 2013).

Intrauterin beslenme yetersizligine bagh olarak gelisen en onemli
problemlerden birisi de hipertansiyondur ve hipertansiyonlu hastalarin en
azindan bir kisminda temel etiyopatogenetik faktoriin diisiik dogum agirlig1
oldugu konusunda goériisler 6ne ¢ikmustr. Bu duruma da fetal gelisme
geriliginin diisiik nefron sayisina neden olmasi, bununda hipertansiyon ve

diger kardiyovaskiiler olaylara zemin hazirlamasi yol agmaktadir (Scherrer ve
ark.,2015).

Literatiirde fetal gelisme geriligi ile nefron sayis1 arasmdaki iliskiye
yonelik oldukca fazla sayida ¢alisma bulunmaktadir. Bu ¢aligmalardan birisi
de Bruno ve ark. (2015) tarafindan yapilmis olup, bu ¢alismada dogum agirligi
2.5 kg’dan daha az olanlarda 2.5 kg’dan daha agir dogan bebeklere gore bobrek
nefron sayisinin daha az oldugu saptanmistir. Yine primer hipertansiyon
olgularmda nefron sayisinin diisiik olmasindan s6z edilmistir (Bruno ve ark.,
2015). Hipertansiyon ve bdobrek yetmezliginin daha yogun oldugu Afrikali
Amerikalilarda dogum agirligmin diisiik oldugu bilinmektedir. Bu noktada
dogum sonras1 donemdeki ¢evresel faktorler ve biiylime hizinin da gelecekteki
hastalik riskleri tizerine etkili oldugu diistiniilmektedir (Yalgm ve Yalcn,
2004).

Bireylerin dogum agirlig ile yasamin ileri donemlerindeki kan basinglari
arasindaki iliskinin incelendigi bir ¢alismada, dogum agirlig1 yiiksek olan
bireylerin kan basinglarmin anlamli olarak daha diisiik oldugu ve hipertansiyon
prevelansmin dogum agirlig: yiiksek bireylerde daha az oldugu belirlenmistir
(Barker ve ark., 2006). Bu baglamda yapilmis bir baska calismada ise,
Finlandiya’da 1966 yilinda dogan, dogum agirliklar1 belirli 5960 kisi 31 yasina
geldiklerinde kan basinglar1 6lglilerek dogum agirliklar: ile kan basinglar
arasindaki iligki incelenmis ve c¢alismanin sonuglarma gére dogum agirligi
diisiik olan bireylerin sistolik kan basinglarinin anlamli olarak daha yiliksek
oldugu belirtilmistir (Bagby, 2007). Gluckman ve ark. (2004) tarafindan
yapilan bir ¢alismada, dogum agirliklar: bilinen 40 yasin {izerindeki 22.846
erkek katilimcinin biyokimyasal ve antropometrik dlgtimleri yapilarak, dogum
agirhigiyla hipertansiyon ve diyabet arasindaki iligki incelenmis ve ¢aligmanin
sonuclarma gore dogum agirhgiyla diyabet ve hipertansiyonun negatif
korelasyon gdsterdigi belirtilmistir. Iskandinav iilkelerinde yapilmis 20 kohort
¢alismanin incelendigi bir metaanalizde, dogum agirhig1 ile yasamin ileri
donemlerindeki sistolik kan basinct degerleri arasindaki iligki incelenmis ve
bu metaanaliz c¢aligmasmin sonuglarina gore; beden kiitle indeksinden

271



Academic Studies on Natural and Health Sciences - Chapter 20

bagimsiz olarak, dogum agirhgr disik bireylerde yasamm ileri
donemlerindeki sistolik kan basmeci degerleri yiiksek saptanmistir. Ayrica
yasin ilerlemesiyle dogum agirhigi ve sistolik kan basinci arasindaki negatif
korelasyonun daha belirgin olarak gozlendigi ve bu etkinin dogum agirlig: 4
kg’ dan az olan kadinlarda daha belirgin gézlendigi belirtilmistir. Calismada
ayrica, dogum agirligindaki her 1 kg artisla beraber, 60 yasindan sonraki
sistolik kan basinci degerinde %6 oraninda azalma saglanabilecegi
belirtilmistir (Gamborg ve ark., 2007). Keller ve arkadaslari tarafindan yapilan
bir ¢alismada ise, 35-59 yas araliginda trafik kazasindan 6len 10 hipertansif
bireyle, 10 normotensif bireyin nefron sayilart karsilastirilmig ve ¢aligmanin
sonuglarina gore, hipertansif bireylerin bobrek nefron sayilarinin normotensif
bireylere gore anlamli olarak daha az oldugu belirtilmistir. Bobrek nefron
sayisinin gebeligin  34-36. haftalarda tamamlandigr dikkate alindiginda
maternal donem beslenme yetersizliginin bdbrek gelisimini olumsuz
etkileyebilecegi ve bu durumun yasamin ileriki dénemlerinde hipertansiyon
riskini artirabilecegi belirtilmistir (Keller ve ark., 2003).

Maternal beslenme durumu ve intrauterin gelisme hipertansiyondan farkl
olarak diger kardiyovaskiiler hastalik risklerini de etkiler. Dogumdaki
antropometrik Olglimlerin kronik hastaliklar ve mortaliteyle iligkisinin
incelendigi prospektif kohort bir ¢aligmada 121.700 kadin 1976 yilindan
itibaren takip edilerek, 3175 g 3856 g arasindaki agirliklarda dogan bebekler
referans olarak alinmis ve dogum agiwhiginin diisiik olmasiyla, ileriki
donemlerde kardiyovaskiiler hastaliklarin goriilme sikliginda da anlamli bir
artiy gozlendigi belirtilmistir (Rich-Edwards ve ark., 1997). Yine ayni
caligmanin sonuglarma gore dogum agirligmin diisiik olmasmin yagamin ileri
donemlerindeki fel¢ gecirme riskini anlamli olarak artirdigi belirtilmistir
(Rich-Edwards ve ark., 1997). Smith ve arkadaglari tarafindan 2015 yilinda
yaymlanmig, dogum agirliklar1 bilinen, postmenapozal donemdeki 63.815
kadmn katilimciyla Amerika’da yapilmis bir ¢alismanin sonucunda da diisiik
dogum agrrligmin (<6 lbs.) yasamin ileri donemlerindeki kardiyovaskiiler
hastalik riskini artirdig: belirtilmistir (Smith ve ark., 2016).

Sonuc ve Oneriler

Intrauterin donemde bebegin gelisimi anne adaymm gebelik 6ncesi ve
gebelikteki agirlik artisi, agirlik degisimleri ile beslenme karakterlerine
yakindan baglidir. Son yillarda, gebelik Oncesi diisiik ve yiiksek agirhik
varligiim gebelikteki agirlik farkindaki yansimalarinin ¢ocukta diisiik dogum
agirhigt ve bununla ilgili komplikasyonlara yol agabilecegi gosterilmistir.
Anne, fetiis ve bebegin kisa ve uzun dénem sagliginin optimalize edilmesi i¢in
anne adayinin nutrisyonel durumu prekonsepsiyonel donemde mutlak olarak
degerlendirilmeli ve gebelikle ilgili diyet degisiklikleri konsepsiyon oncesi
donemden baslatilmalidir.

Gelismekte olan iilkelerde yetersiz ve dengesiz beslenme sorunlarmdan en
fazla etkilenen kesimin gebeler oldugu g6z 6niine alindiginda, gebe kadinlarin
beslenmesinde yapilacak saglikli degisimlerin kendilerinin ve ¢ocuklarmin
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uzun donemde sagligini olumlu olarak etkileyecegi ve kronik hastalik riskini
diisiirecegi dusiiniilmektedir. Bu hususta gebe kadimnlara saglikli beslenme
egitimleri verilmeli ve prekonsepsiyonel donemden postpartum déneme kadar
bireye 6zgii beslenme planlar1 olusturularak diizenli takip edilmelidir. Ayrica
saglikli beslenmeyi olumsuz etkileyecek sosyo-ekonomik risk faktorlerinin
belirlenmesi ve bu risklerin dniine gec¢ilmesi 6nem arz etmektedir.
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Giris

Besin alerjisi tiim diinyada her yas grubunu etkileyen bir saglik sorunudur.
Besin alerjilerinde temel tedavi prensibi sorumlu alerjenin diyetten
eliminasyonu oldugu i¢in alerjiden sorumlu oldugu diisiiniilen besinin veya
bilesenin dogru tanist ¢gok onemlidir. Ciinkii besin alerjilerinde dogru tani
uygulanacak tedavi protokoliiniin ana belirleyicisidir. Yanlis tani, yanlis besin
kisitlamalarina, yetersiz ve dengesiz beslenme sonucunda bircok saglik
problemlerine neden olabilecegi gibi hayat1 tehdit eden ciddi reaksiyonlara da
yol acgabilir. Ayrica epidemiyolojik verilerde hataya neden olur ve saglik
politikalarmin ydnelimini ve etkinligini olumsuz etkiler. Dogru tani i¢in dogru
tani testinin kullanilmasi, anamnez ve fizik muayene sonuglariyla birlikte
yorumlanmasi elzemdir. Tek basina tan1 konulmasi igin yetersiz olan anamnez
ve fizik muayene verileri dogru tan i¢in ise ¢ok 6nemlidir. Giincel literatiir
verilerinden yararlanilarak hazirlanmis olan bu boliimde besin alerjilerinin
tanisinda kullanilan ydntemlerden, bu yontemlerin uygulama esaslarindan,
endike ve kontrendike oldugu durumlardan, kesin tanidaki roliinden ve
uygulanacak yonteme iliskin olarak varsa alinmasi gereken Onlemlerden
bahsedilmistir.

1. Deri Prick Testi (DPT)

DPT, kolay uygulanabilir ve sonuglar1 hizli elde edilebilen IgE aracili
yanitlar1 6l¢en testlerdendir. Hiicre aracilikli besin alerjilerinde kullanilmaz.
Bu yontemde 1:10 veya 1:20 diliisyonundaki gliserine edilmis besin ekstreleri,
pozitif (histamin) ve negatif (salin-gliserin) kontrolleri prik veya delme teknigi
ile uygulanir (Boyce ve ark., 2010). Test edilen protein derideki mast
hiicrelerinin iizerinde bulunan besin spesifik IgE ile etkilesime girer. Eger
antikor yanit1 varsa mast hiicrelerinden salinan mediyatorler araciligiyla ciltte
lokalize vazodilatasyon, anjioddem ve kizariklik meydana gelir. Herhangi bir
besin alerjenine karsi negatif kontrolden 3mm biiyiik endurasyon farki pozitif
kabul edilirken diger biitiin degerler negatif kabul edilir (Sicherer, 2001).
Odem gap arttikca, hastanin o besine reaksiyon verme olasilig1 da artar. Bunun
yani sira arastirmaciya gore ortalama ¢ap, en uzun ¢ap ile ona perpendikiiler
olan ¢apm aritmetik ortalamasi, yanitin alani, histamin yanitina gore alerjen
yanitinin ortalama ¢apin kategorik degeri (6rn. 1+, 2+, vs) olarak da ifade
edilebilir. Endurasyon ¢ap1 ve yasa gére DPT testinin tanisal dogrulugu Tablo
1’deki gibidir (Hill ve ark., 2004). Bu testleri uluslararasi gegerli kabul
edebilmek icin deri testi soliisyonunun standardize olmasi ve test prosediirii
onemlidir. Genel olarak pozitif deri testlerinin hastalarin yaklasik %50’sinde
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besin alerjisi olasihgmi gosterdigi, negatif testlerin ise %95 oraninda IgE’ye
bagli besin alerjisinin olmadigmi belirttigi kabul edilmektedir (Sicherer ve
Sampson, 2010). DPT nin negatif olmasi IgE aracili alerjik reaksiyonu biiyiik
Olciide dislarken intolerans ya da hiicre aracili alerjik reaksiyon ihtimalini
diglamaz. Pozitif testler kesin tani igin yeterli degildir. Agir atopisi olan
bireylerde klinik dnem arz etmeyen alerjenler ile bile reaksiyon gdzlenebilir.
Bu yiizden pozitif sonuglarda dogrulayici tani igin besin provokasyon testine
veya spesifik IgE testine ihtiya¢ duyulmaktadir.

Tablo 1. Cocuklarda endurasyon ¢ap1 ve yasa gore deri prick testinin tanisal

dogrulugu
Alerjen Endurasyon  Duyarhhk *PPV **NPV Ozgiinliik
Capi (mm)
0 5 60 14 83
Yumurta >3 87 93 50 67
>2 yas >6 68 98 35 92
>7 52 100 29 100
0 17 50 11 38
>5 62 100 42 100
0 11 15 28 36
inek siitii >3 79 75 77 73
>2 yas >6 49 91 64 95
>8 30 100 58 100
0 30 17 26 15
<2 yas >3 58 79 78 91
>6 20 100 68 100
0 4 18 15 50
Fistik >3 95 91 81 72
>2 yas >6 78 98 59 94
>8 51 100 40 100
0 0 0 6 33
<2 yas >3 100 94 100 67
>4 93 100 75 100

*Pozitif prediktif deger, **Negatif prediktif deger

DPT’nin sonuglari; test soliisyonu, kullanilan bolge, hastanin antihistamin
ve steroid grubu ilag kullanip kullanmamasi, yanit degerlendirme yontemleri
ve hastaya ait faktorler (6zellikle cilt hastaligi) gibi birgok etkene bagli olarak
degisebilir. DPT’den 3-5 giin Once sonucu etkilememesi amaciyla
antihistaminik alimmin durdurulmasi gerekmektedir (NICE, 2017). Eger
kiside yaygin egzematdz lezyonlar varsa DPT yapilmamalidir. Ciinkii deride
egzemaya bagli yogun bir mast hiicre degraniilasyonu oldugu i¢in DPT’ye
yeterli yanit elde edilemeyebilir (Sporik ve ark., 2009). Ayrica uygun deri testi
soliisyonlart  kullanilmalidir. Bir¢ok alerjen igin ticari soliisyonlar
bulunmaktadir, ancak ireticiler arasi, hatta tretim serileri arasinda farklar
bulunabileceginden standardize ekstrelerin kullanilmasi 6nem kazanmaktadir.
Bircok sebze ve meyvede bulunan alerjenler labil o6zellik tasimakta
oldugundan ticari ekstrelerle yapilan deri testlerinde tan1 konulamama olasilig1
vardir. Bu nedenle 6nce taze meyve ve sebzenin kendisine ve ardindan

278




Academic Studies on Natural and Health Sciences - Chapter 21

epidermise ayni lanseti batirma esasina dayanan ‘prick to prick’ ydntemi
onerilmektedir (Sampson ve Burks, 2009). DPT uygulanirken ¢ok fazla alerjen
ayn1 anda kullanilirsa testin duyarhiligi azalabilir. Bu nedenle hastanin
Oykiisiine gore hangi alerjenlerin kullanilacagma karar verilmelidir. Ayrica
hastanin yasma gore duyarl oldugu alerjenler ve alerjenlere verilen dermal
yanitlar degisebilir. Ornegin infantlarda daha ¢ok siit ve yumurta alerjisi
goriilirken daha biiyiikk ¢ocuklarda fistik alerjisi daha sik goriiliir. Yine
¢ocukluk ¢aginda deri duyarliligi diigiikk oldugu i¢in 1 yas grubunda besin
alerjisi varliginda dahi deri testleri negatif saptanabilmekte, 2 yas grubunda ise
beklenenden daha az reaksiyon goriilebilmektedir (Boyce ve ark., 2010).
Literatiirde inek siitii i¢in prik testi ve spesifik IgE yakin tan1 degerine sahip
iken yumurta ve fistik i¢in prik testinin iistiin oldugu belirtilmektedir (Hill ve
ark., 2004). Gelecekte biyomiihendislik yontemleri ile klinik agidan 6nem arz
eden proteinlerin tasarlanmasi ve ekstrelerde kullanilmasi ile DPT niteliginin
daha da artmasi beklenmektedir.

2. intradermal Deri Testleri

Bu yontem, prik deri testlerine gore daha duyarli olmakla birlikte,
Ozgiilligii ¢ift kor plasebo kontrollii besin provokasyon testinden daha
diisiiktiir. intradermal testler tiim antijenlerle uygulanamadig: gibi prik deri
testlerine gore daha ¢ok sistemik reaksiyon olusturdugu i¢in ve bu yontemde
yanlig pozitiflik orani yiiksek oldugu icin genel olarak Onerilmemektedir
(Sampson ve Burks, 2009).

3. Atopi Yama Testi

IgE aracili olmayan besin alerjilerinin tanisinda, 6zellikle atopik dermatit
ve alerjik eozinofilik 6zofajit tanili hastalarin degerlendirilmesinde kullanilan,
aeroalerjenler veya besin alerjenleri ile yapilan epikiitandz bir testtir. T hiicre
aracili duyarhlagsmay1 gosterdigi diistiniiliir (Cudowska ve Kaczmarski, 2005).
Yama testi i¢in en uygun deri bdlgesi sirtin st kismudir. Kollarin iist lateral
kisimlarina da uygulanabilir. Diigiik konsantrasyonlarda yapilan testler yalanct
negatif sonuglara neden olurken, yiiksek konsantrasyonlar irritasyonla yalanci
pozitif reaksiyonlara neden olabilir. Testin mekanizmasi tam olarak
bilinmemekle birlikte, atopik dermatitli hastalarn cilt biyopsileri ile atopi
yama testinin makroskopik ve mikroskobik bulgular1 arasinda benzerliklerin
olusu her iki olaymn benzer oldugunu diisiindiirmektedir. Bu yontemde test
edilecek besin, kontakt alerjilerde oldugu gibi, metal keselerin i¢inde sirta
tatbik edilir ve 24 saat sonra ¢ikarilir. 24-72. saatlerde egzematdz cilt yaniti
degerlendirilir. Hastaya test siliresince banyo yapmamasi, test bdlgesini
1slatmamasi, asir1 egzersiz ve gilinesten uzak durmasi Onerilir. Ultraviyole
ismlari, topikal veya 15-20 mg/giin Uzerindeki dozlarda sistemik steroid
tedavisi ve antiinflamatuvar ila¢ kullanim1 yalanci negatif sonuglara neden
olabilir. Atopi Yama Testi yiiksek 6zgulliige sahip olsa da ortaya ¢ikan cilt
reaksiyonunun degerlendirilmesi zordur ve dermatolog olmayanlar tarafindan
yorumlanmasinin giivenilir olmayacagi belirtilmektedir (Darsow ve ark.,
2004). Yama testi sonucunun en az iki kere degerlendirilmesi onerilir. Birinci
degerlendirme, 48. saatte test maddeleri ¢ikarildiktan sonra, ikincisi ise 72.
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saatte yapilmahdir. Bu sekilde ge¢ okumalarla alerjik-irritan reaksiyonlar
arasinda aywrim yapma ve ge¢ ortaya cikabilecek alerjik reaksiyonlari
yakalama imkan1 dogar. Gerekirse 96. saatte veya daha geg saatteki okumalara
da bagvurulabilir.

4. Total ve Spesifik IgE Tayini

Spesifik IgE tayini IgE aracili besin alerjisi tanisinda en kullanigl in vitro
tanisal test olarak kabul edilirken Total IgE’ nin IgE aracili besin alerjilerinin
taramasinda ya da tanisinda kullanimi onerilmemektedir (Ahlstedt ve ark.,
2008). Total IgE tayininin alerjik hastalik tanisina ¢ok fazla katkis1 olmamakla
birlikte Total IgE 1000 ku/L iizerinde olan hastalarda spesifik IgE tayini ile
yanlis pozitif sonuglar elde edilebilir (Butt ve Macdougall, 2008). Spesifik IgE
tayini IgE’ye bagli asir1 duyarlilik reaksiyonlarinda, 6zellikle dermografizmi
veya atopik egzemasi bulunan veya antihistaminik ila¢ kullanan hastalar gibi,
deri testlerinin uygulanamadigi vakalarda tercih edilmektedir. Alerjen deri
testine gore daha pahali, duyarlilig1 yasa gore degisen ve zaman gerektiren bir
test olmakla birlikte daha az riskli ve daha az travmatiktir. Serumda spesifik
IgE tayini i¢in 1967 de gelistirilmis olan RAST metodolojisi radyoniikleid ile
isaretlenmis anti IgE antikorlarini kullanarak spesifik IgE diizeyini kantitatif
olarak degerlendirir. Son yillarda ise bu yonteme goére daha istiin olan CAP
system fluorescent enzyme immunoassay (CAP FEIA) yontemi
kullanilmaktadir. Genel olarak bu testlerin duyarhiligi ve o6zgiilligi, deri
testlerinden diisiik olup tanisal degerden daha yiiksek IgE degerlerine sahip
kisiler %95 olasilikla alerjik reaksiyon gelistirirler (Tablo 2). Bazi hastalar
alerjen spesifik IgE degeri 0,35 kU/L’nin altinda olmasma karsin alerjik
reaksiyon gecirme riski tasilar. Eger bir alerjik reaktivite kuvvetle
distiniiliiyorsa negatif spesifik IgE ve negatif deri prik testi olsa bile doktor
gbzetiminde besin provokasyonu ve taze besinlerle prick to prick deri testi
yapilarak klinik besin alerjisi ekarte edilmelidir (Sampson ve Burks, 2009;
Sicherer ve Sampson, 2010).

Tablo 2. Besin alerjisi tanisinda kullanilan besin spesifik IgE prediktif

degerleri

Alerjen KUA/L Duyarhlik *PPV **NPV Ozgiinliik
Yumurta
>2 yas 7 61 98 38 95
<2 yas 2 95
Siit
>2 yas 15 57 95 53 94
<2 yas 5 95
Fistik 14 57 99 36 100
Balik 20 25 99 89 100
Soya 30 44 73 82 %4
Fasulyesi
Bugday 26 61 74 87 92
Agac
Yemisleri 15 9%

* Pozitif prediktif deger, ** Negatif prediktif deger
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5. Eliminasyon Diyeti

Ozellikle IgE aracili olmayan besin alerjisinin tanisinda oldukg¢a faydali
olan eliminasyon diyetleri hem besin reaksiyonlarinin tedavisinde hem de
tanida siklikla kullanilmaktadir. Persistan semptomlar1 olan hastalar igin
faydalidir (Ortolani va Pastorello, 2006). Alerjik reaksiyonlar1 provake eden
stipheli besin saptandiginda genellikle 2-3 hafta boyunca diyetten tamamen
¢ikarilir.  Fakat eliminasyon diyetinin  siiresi bazi  durumlarda
degisebilmektedir. Genel olarak eliminasyon diyetinin minimum siiresinin
hastanin semptomsuz ge¢irdigi en uzun donem kadar olmasi gerektigi
belirtilmektedir. Bu siire anjioddem, kusma gibi klinik bulgularin ani gelistigi
olgularda 3-5 giin iken, rektal kanama, egzemanin alevlenmesi gibi klinik
yanitm  daha uzun siirede ortaya c¢iktigi olgularda 1-2 haftaya
uzatilabilmektedir. Kronik ishali, biiyiime gelisme geriligi olan olgularda
yanit1 degerlendirebilmek ig¢in bazen 2-4 haftalik siirelere ihtiyag
duyulabilmektedir. Ancak uzun siireli ve ¢oklu besini igeren eliminasyon
diyetinin malniitrisyona yol acabilecegi unutulmamalidir. Sadece anne siitii
alan bebeklerde eliminasyon diyeti anneye uygulanir ayni zamanda anne
emzirmeye tesvik edilir. Inek siitii eliminasyon diyeti uygulayan anneye
giinliik 1000 mg kalsiyum takviyesi yapilmalidir (Koletzko ve ark., 2012).
Anne siitii ile beslenmeyen bebeklere eliminasyon diyeti siiresince oncelikle
hidrolize mamalar verilebilir. Agir biiylime gelisme geriligi ya da siddetli
semptomlarin varliginda, bebegin durumu diizelene kadar aminoasit bazl
mamalar denenebilir. Eliminasyon diyeti sonucunda eger semptomlarda
belirgin bir diizelme varsa o besine karsi duyarlilik oldugu belirlenmis olur.

Bu diyetlerin bagarisi hastanin sorumlu alerjenin tiim formlarmni diyetten
tamamen ¢ikartabilmesine, dogru alerjen veya alerjenlerin saptanabilmesine ve
galigma siiresince diger faktorlerin benzer semptomlar1 provoke etmemesine
dayanir. Bu yiizden eliminasyon diyeti planlanirken yanliglikla sorumlu alerjen
proteinin sindiriminden kagmilmasi hastaya iyice anlatilmali, capraz reaksiyon
olusturabilecek proteinler belirtilmelidir. Eliminasyon diyeti sonrasinda
gbzlenen bulgular dogru yorumlanmalidir. Ornegin, inek siitii alerjisi oldugu
disiiniilen ¢ocukta soya veya kazein hidrolizat formulaya gecilmesi ile
diizelme olmasi, inek siitii alerjisine bagli olabilecegi gibi, laktoz intoleransina
da bagli olabilir. Eliminasyon diyeti sonrasinda gozlenen bulgularin dogru
yorumlanabilmesi i¢in eliminasyon diyetleri provokasyon testleri Oncesi
onerilir (Sampson ve Burks, 2009). Bunlarm yani sira eliminasyon diyetleri
toplum bazli epidemiyolojik ¢aligmalar i¢in pratik bir yaklasim olmadig: gibi
tani1 i¢in de tek basina yeterli bir yontem degildir. Fakat laboratuar testlerinin
negatif oldugu ve besin yilikleme testlerinin hayati tehdit edici reaksiyonlara
neden olabilecegi durumlarda tanida ilk bagvurulacak yontemlerden biridir.

6. Oral Besin Yiikleme Testi

Pozitif deri prik testi ve/veya besin spesifik IgE antikorlar1 varlig1 besin
alerjisi i¢in tanisal degildir. Ciinkii her iki testte herhangi bir besine karsi
sadece sensitizasyonu gosteriyor olabilir. Destekleyici kuvvetli bir hikaye ile
besin spesifik IgE varliginda besin provakasyon testi gerekmeyebilir. Ancak
klinik semptomlar yetersiz oldugunda veya subjektif semptomlar varliginda
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besin yiikleme testlerinin yapilmasi gerekebilir (Sicherer ve Sampson, 2010).
Oral besin yiikleme testi, akut reaksiyonlardan sonra inek siitii alerjisinin
tanisinda ve klinik takibinde, inek siitii proteinine tolerans diizeyinin
degerlendirilmesinde, cilt testi pozitif olan sadece anne siitii alan bebegin
degerlendirilmesinde, akut dermatit, eozinofilik &zofajit gibi kronik
durumlarda olasi1 akut reaksiyonlarin dislanmasinda, ¢apraz reaksiyonlarin ve
islenmis proteinlerin duyarliliginin degerlendirilmesinde kullanilabilmektedir.
Ayrica bilinen besin alerjisi olan hastalarin takibinde de endikedir. Cocuk
biiyiiditkge yumurta ve siit gibi besin alerjileri kaybolabilir, besin yiikleme
testleri ile besin alerjisinin devam edip etmedigi belirlenebilir. Fakat cilt testi
ile spesifik IgE degeri pozitif olan ve az miktarda besin alimi ile siddetli
reaksiyon geciren olgularda, yakin zamanda anafilaksi 6ykiisii olan olgularda,
beta blokor kullanan ya da epinefrin kullanimmin kontrendike oldugu
olgularda ve mevsimsel alerjisi olan hastalara mevsim sirasinda besin yiikleme
testinin yapilmasi kontrendikedir (Keil ve ark., 2010).

Katki maddelerine karsi reaksiyon gelisen hastalarda tek tani koydurucu
test olan besin yiikleme testleri (Boyce ve ark., 2010); ¢ift kor plasebo
kontrollii besin provokasyon testi (CKPKBP), agik provokasyon ve tek kor
olmak iizere 3 sckilde yapilmakta, bunlar icinde CKPKBP besin
reaksiyonlarmin tanisinda altin standart olarak kabul edilmektedir. CKPKBP
yonteminde, hem hekim, hem de hasta besin igerigini bilmemekte, verilen
besin tigiincii bir kisi tarafindan hazirlanmaktadir. Tek kor provokasyonda ise,
hasta i¢in verilen besin gizlenirken, hekim besin icerigini bilmektedir. Ag¢ik
provokasyonda ise hem hekim hem de hasta besin i¢erigini bilmektedir. Agik
provokasyon testleri uygulanmasi kolay, bir ¢cok gida test edilmesi gerektigi
durumlarda tercih edilen, ama hata pay1 olan testlerdir. Tek kor provokasyon
testlerinde hata pay1 daha azdir. CKPKPT hekim veya hastaya bagli hatayi en
aza indiren testlerdir, ve epidemiyolojik c¢aligmalarda tercih edilmektedir.
Klinikte genellikle ilk asamada agik provokasyon uygulandiktan sonra eger
test pozitifse ve sikayetlerin psikojenik olma ihtimali varsa CKPKPT giindeme
gelmelidir. 1-2 yasindan biiyiik gocuklara CKPKBYT yapilabilir. Daha kiigiik
cocuklara ise agik provakasyon testi yapilmalidir (Halken, 1997). Besin
provokasyonundan Once hasta test konusunda bilgilendirilerek, izin formu
alinmalidir ve uygulamalar tiim acil tedbirlerin alinabildigi deneyimli
personelin bulundugu hastane ortaminda yapilmalidir. Ayrica besin yiikleme
testi dncesi eliminasyon diyeti ile hastanin bulgularinin tamamina yakminin
diizelmis olmasi gerekmektedir. Besin yiikleme testi sonuglarini
etkileyebilecek olan ilaglar kesilmelidir. Provokasyon a¢ karna yapilmali ve
sorumlu besinin baslangi¢c dozu anaflaksi riskine kars1 125-500 mg arasinda
olmalidir (liyofilize gida). Doz 15-60 dakikada bir 2 kat arttirilarak devam
edilir. Besin proteini iligkili enterokolit gibi IgE aracili olmayan bazi besin
alerjilerinde sorumlu oldugu diisiiniilen besinin 0.3-0.6 gr/kg seklinde 1 ya da
2 dozda verilmesi gerekebilir ve bu hastalarin gdzlem siiresi dort saate kadar
uzayabilmektedir (Sicherer ve ark., 1998). IgE aracilikli reaksiyonlar i¢in doz
araliklar1 kisa (20 dk) tutulur maximum 2,5 saattir. T hiicre aracilikli
reaksiyonlar i¢in doz araliklar1 daha uzun olmali ve maximum 4 saat
beklenmelidir. 10 gram dozun tolere edilebilmesi klinik duyarlilik olmadigmni
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gosterir. Fakat toplam verilmesi gereken doz, kisinin giinliik almasi gereken
miktar kadar olmaldir. Cift kdr provokasyon testi negatif bulunursa agik
provokasyon ile dogrulanmalidir. 1 yasm altindaki bebeklerde inek siitii
alerjisine iliskin besin yiikleme testi yapilacaksa hastane sartlarinda acil
miidahale kosullar1 hazirlandiktan sonra bebege tercihen inek siitli bazli mama
ImL’den baglayarak 3-10-30 ve 100 mL olarak giderek artan dozlarda yarim
saatte bir verilir. Eger ciddi bir reaksiyondan siipheleniliyorsa ¢ok daha diisiik
dozlarla baslanmalidir. Son dozdan iki saat sonrasmna kadar, gelisebilecek
bulgular a¢isindan bebek gozlenmelidir. Gozlem siiresi IgE araciligi ile olan
reaksiyonlarda 2 saat, inek siitiine bagl enterokolitte 4-8 saat, eozinofilik
Ozofajit veya gastroenterit i¢in 3-4 giindiir (Sampson ve Burks, 2009). Test
sirasinda jeneralize Trtiker, kusma, kasmnti, eritematéz dokiintli, burun
tikaniklig1, rinokonjonktivit, stridor, vizing, hipotansiyon (kan basincinda
%20’den fazla azalma), karin agrisi, tekrarlayan hapsirik ataklar,
laringospazm, oksiiriik, davranis degisiklikleri, anaflaksi gibi objektif
semptomlar goriildiigiinde test pozitif kabul edilerek sonlandirilir (Niggemann,
2010). Besin yiikleme testinin besin alerjisi tanisindaki yeri ok 6nemli olsa da
uluslararasi alanda kabul gormiis, standardize edilmis belirli bir protokolii
bulunmamaktadir. Beslenme sonrasi egzersizle indiiklenen reaksiyonlarinda
testler egzersizle devam ettirilmelidir (Romano ve ark. 2001).

7. intragastral Provakasyon Testi

Endoskopi altinda besin alerjisi tanisinda intragastral provakasyon testi ilk
kez 60 yil once kullanilmistir. Endoskopi altinda az miktarda besin serum
fizyolojikle ~sulandirilarak (1:10) intragastrik provakasyon ile mide
mukozasina uygulanir. Sonrasinda uygulama yapilan bireylerin biyopsi
orneklerinde mide mukoza reaksiyonu ve provakasyon oncesi degerlere gore
doku histamininde ve boyanabilen mast hiicresi diizeyindeki degisme ile besin
alerjisi tanis1 konulur.

8. Endoskopi ve Histoloji

Bagka yontemlerle aciklanamayan siddetli ve kronik gastrointestinal
semptomlari, biiylime gelisme geriligi ya da demir eksikligi anemisi olan
olgularda iist ve/veya alt gastrointestinal sistem endoskopisi ve biyopsi
gerekebilmektedir. Ancak makroskopik bulgular ya da mukoza atrofisi,
eozinofilik infiltrasyonlar gibi histolojik bulgular besin alerjisi i¢in kesin tant
koyduramadigindan mevcut bulgularin klinik ve provokasyon testleriyle
birlikte yorumlanmasi gerekmektedir (Koletzko ve ark., 2012).

9. Spesifik IgE Antikorlari ve Diger Testler

Besin protein iligkili enterokolit olgularinda TNF-o’nin 6nemli rol
oynadig1 gosterilmistir. Chung ve arkadaslar1 (2002) besin protein iligkili
enterokolit sendromu olan siit cocuklarinin duedonum biyopsilerinde TNF-a
ile boyanmanm yiiksek oldugunu goéstermiglerdir. Enrique ve ark. (2005)
yapmis oldugu ¢alismada findik alerjisi olan 29 erigkin olguda yaptig: ¢ift kor
randomize bir ¢aligmanin sonucunda ardisik olarak yiikselen serum IL-10
seviyelerinin klinik toleransi gosteren bir belirte¢ oldugu belirtilmistir. Ayn1
caligmada, 2.28 pg/ml’nin tizerindeki serum IL-10 degerlerinin %82 duyarlilik
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ve %70 ozgillik degeri ile klinik tolerans tanisinda anlamli oldugu 6ne
stiriilmiistiir. Fakat IL-10 tireten ¢ok sayida immiin sistem hiicresi oldugu ve
insanlarin giinliik hayatta ¢ok sayida ¢evresel uyarana maruz kaldig1 g6z oniine
alindiginda artmis IL-10 seviyelerinin tek bir alerjene karsi klinik toleransi
belirtmesinin ¢ok olasi olmadig: diisiiniilmektedir.

Besin alerjisi tanisinda IgG ya da spesifik IgG antikorlarinm ise yeri yoktur
ve bu nedenle Onerilmemektedir. Bazofil histamin salinimi/aktivasyonu,
lenfosit stimiilasyonu, mediyator salmimminin tayini ve endoskopik alerjen
provokasyon testleri arastrma asamasmmda olup klinik  pratikte
kullanilmamaktadir (Koletzko ve ark., 2012).

Sonug¢ ve Oneriler

Besin alerjilerinin tanisinda kullanilan yontemler anamnez ve fizik
muayene bulgulari ile birlikte degerlendirilmedidir. Uygulanacak olan yontem
hastaya, alerjiye bagli olarak gelisen semptomlara ve anamneze gore
belirlenmelidir. Cogu zaman tek bir tan1 testi kesin tani i¢in yeterli degildir ve
dogrulayici tani testlerine ihtiyag¢ duyulur. Bazi tan1 degerlerinde standart esik
degerlerle tani konulurken, bazi testlerde uzman dermatolog tarafindan
bulgularin yorumlanmasi gerekir.
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1. Introduction

Plastics, which are synthetic or semi-synthetic materials obtained from
petroleum or chemical based, high molecular weight organic molecules or
polymers(Bjorkner et al.,2011; Rajendran et al., 2012),, allow new applications
every day in parallel with the developing technology. It is easy to apply and
has a structure that can be easily integrated into other sectors, making it
possible for plastic to have widespread use and increasing production in almost
all fields from home appliances, medical devices, automotive industry to
packaging materials.

Approximately 300 million tons of plastics are produced every year in the
world. However, none of the commonly used plastics spontaneously
disintegrate in nature in a short time. In a research carried out in 2017, plastics
produced so far and completed their life, it is determined that only %9 were
recycled. For this reason, the large amounts of plastics produced and widely
used cause serious environmental concerns. Today, at least 150 million tons of
petroleum is used for the production of synthetic plastics for one year, and
more than 500 million tons of toxic chemicals and insoluble wastes are formed
in nature, their combustion leads to the emergence of harmful chemicals such
as dioxins (Prieto, 2007; Song). et al., 2009; Rajendran et al., 2012). On the
other hand, recycling of plastic is also very difficult.

However, the production of plastics that are not petroleum or chemical
derived and which are completely biologically based (such as animals, plants,
bacteria) is seen as a more sustainable form of production due to the high
biodegradability. Bioplastics, defined as plastics derived from renewable
carbon sources or polymers of biological origin, are biological materials
produced by living organisms such as plants, animals, fungi, algae, or bacteria
(Luengo et al., 2003; Rajendran et al., 2012; Reddy et al. (2012).

1.1. Bioplastic raw materials

United States According to the “Farm Safety and Rural Investment Law
2002 of 2002, the sources of biologically based materials are vegetable, animal
and bacterial sources, both terrestrial and aquatic (USDA, 2008). Thus,
bioplastics can be obtained from fully renewable biological sources,
biodegradable fossil derived polymers, or a mixture of both.

1.1.1. Bioplastics from renewable sources
The most common examples of this group are polylactic acid (PLA) and
polyhydroxyalkonates (PHAS).
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However, with the developing technology, conventional polymers such as
nylon, polyethylene (PE) and polypropylene (PP) have been started to be
biologically synthesized (Reddy et al., 2012).

Although the raw material of polybutylene succinate (PBS), which is
another polymer, is petroleum, it has been recently reported that this polymer
will be produced from renewable succinite acid by a joint venture of Nature
Works and BioAmber (De Guzman, 2012).

Q Q
I Condensati on I
nHO |C’HCHQCC)H > —O—|CHC’HQC—
CH, CH, .
3-Hydroxy butanoic acid Polyhydrox ybutyrate (PHE)

Figure 1. Synthesis of polyhydroxybutyrate (PHB)

1.1.2.  Petroleum-derived bioplastics

Polycaprolactone (PCL) and polybutylene adipate terephthalate (PBAT)
are biodegradable polymers using petroleum-derived monomers in their
synthesis. Therefore, these polymers undergo degradation only at the end of
their useful life, which can take a very long time.

1.1.3. Bio-oil blended bioplastics
Polytrimethylene terephthalate (PTT) is a polymer obtained from a
combination of biological and fossil sources such as biothermoset, bionylon.

For example, PTT is produced by combining biologically based 1,3-
propanediol and petroleum-derived terephthalic acid (Reddy et al., 2012).

1.2. Algal Resources in Bioplastic Production

Algae are the major primary producer of organic carbon compounds and
are the most effective and economical photosynthetic aquatic organisms in
converting solar energy to biomass.

A total of 221 algae species are used commercially in 35 countries in
various fields such as food, biotechnology, energy, chemical industry and for
different purposes. The use of algae especially for industrial purposes shows
differences in micro and macro algae levels. Marine microalgae (such as
porphyra, laminaria, gracilaria) are preferred as raw materials in production
due to the risk of contamination and harvesting difficulties in the production
of microalgae (as in bacterial sources).

When examined the nutritional analysis of algae; carbohydrates, proteins,
lipids, fatty acids, glycerol, natural pigments (beta-carotene, astaxanthin,
xanthophylls, phycobiline) and amino acids necessary for living things
(Durmaz et al., 2002) they are very rich in minerals, vitamins, polysaccharides
(Arasaki and Arasaki, 1983) and polyphenols with antibacterial, antifungal and
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antiviral properties have been found to contain bioactive substances (Kumar et
al., 2008).

However, polysaccharides constitute the main part of the algae. For
example; Porphyridium cruentum (Rhodophyta), which is one of the red algae,
is a rich source of polysaccharides and its cells produce highly sulphated sugars
(Durmaz et al., 2002). With these properties, algae are the best raw materials
for natural polysaccharides or polymers derived from carbon-containing
sugars, thus having a high potential as a renewable source of biomass in
bioplastic production.

1.3. Natural Polysaccharides Found in Marine Algae

Polysaccharides are polymers of monosaccharides (simple sugars) that are
bonded to each other by glycoside bonds with stabilizing, thickening (gelling)
and emulsifying properties (Tseng, 2001).

Marine algae have high levels of structural polysaccharides (cellulose,
hemicellulose, neutral polysaccharides) as well as mucopolysaccharide and
depot polysaccharides (laminarine (8-1,3-glucan) (Murata and Nakazoe, 2001;
Kumar et al. 2008), fluoridean starch (amylopectin-like). glucan) (Burtin,
2003).

Table 1. Total polysaccharide content of some marine algae (% dry weight)
Phaeophyta Chlorophyta Rhodophyta
Ascophyllum | Fucus |Sargassum Ulva Porphyra |Gracilaria
Contents of %70P %66° | %4-68° | %15-65%f %762 %63°
polysaccharide

aMorrissey et al. (2001); PRioux et al. (2007); “Marinho-Soriano et al.
(2006); “Wong and Cheung (2000); ®Ortiz et al.. (2006); 'Sathivel et al. (2008);

Tablo 2. The amount of polysaccharide found in some macroalgae (g dry
weight 100g-1) (Holdt and Kraan, 2011).

Algae Aljinik Fukoidan Laminarin Mannitol Porpiran Floridean Pentoz
asit Nisasta

Ascophyllum 28 116 45 75
Rodosum
Laminaria 322 55 14.4 133
digitata

Porphyra 478 418 -
umbilicalis

Palmaria - 25 46

palmate
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1.3.1. Extraction of Algal Polysaccharides

Since the amount and types of polysaccharides are species-specific,
different extraction methods (Mian and Perciva, 1973; Montafo, 1999;
Souchet, 2004, Rioux et al., 2007; Miksic, 2012) have been developed.
However, there is a general extraction procedure for carrageenan, agar,
fucoidan, laminaran and alginate polysaccharides commonly found in algae.

Carregenan: First of all, quality control of algal polysaccharides starts at
harvest. Seaweeds are collected, dried quickly and then baled to maintain
freshness. During production, dried algae are mechanically ground, sieved to
remove impurities such as sand and salt, and washed thoroughly to improve
quality. A two-stage treatment process is applied to the disposal of cellulosic
materials. First, the dissolved carrageenan mixture is centrifuged to remove
cellulosic particles. This is followed by filtration to remove smaller particles
and the solution is concentrated by evaporation of water. The carrageenan is
then recovered by one of two process methods. The first method is to deposit
the carrageenan solution in the potassium chloride solution. This raises the
gelling temperature so that the filtrate is immediately gel. The gel is then frozen
and compressed to remove excess water during thawing. In another method,
the concentrated carrageenan solution is precipitated in isopropyl alcohol.
Since carrageenan is insoluble in alcohol, it turns into a coagulum between
alcohol and water.This clot is compressed to remove the liquid content and
dried in vacuo to completely remove the alcohol. Drying is completed on a
desiccant strip and the dried coagule is milled and blended (FMC, 2012).

Agar: Grinded algae is baked in 5% sodium hydroxide (NaOH) solution at
90 ° C for 1 hour. It is then washed and immersed in 750 mL of 0.5% acetic
acid (HOAC) solution for 1 hour. It is then washed again and boiled in one liter
of distilled water. It is then stirred and filtered. The filtrate is collected and
frozen (overnight). The gel formed the following day is dissolved and dried
(Montafio et al., 1999).

Alginat: Alginate: 100 g algae (Laminaria) are ground and left overnight
in 0.1M hydrogen chloride (HCI) solution. It is then washed in 1 L of 1%
sodium carbonate (Na,CQs) solution, stirred and filtered. The filtrate is
collected and precipitated with three times the volume of IsPrOH. The
resulting gel is dried and ground (Miksic, 2012).

Fucoidan and Laminaran: The ground algae is first treated with 85%
ethanol at 23 ° C and 70 ° C to remove pigments and proteins. It is then
centrifuged and vacuum filtration with Whatman filter paper separates the
solvent and pellet. The separated pellet is treated with 2% CaCl 2 at 70 ° C and
centrifuged.

Thus, alginates as well as fucoidan and laminar precipitation is provided.
The fucoidan is separated from the obtained pellet with 0.01 M HCI solution
at pH 2 and 70 °C and then centrifuged again. Finally, the pellet obtained after
centrifugation is extracted and centrifuged at 70 °C for 3% Na,CO; for
extraction of alginate (Rioux et al., 2007).
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1.4. Bioplastic Production from Algae

The main element used in bioplastic production is polysaccharides
(Rajendran et al. 2012). Therefore, in production, polysaccharides need to be
identified and extracted.

1.4.1. Bioplastic production

Polysaccharides derived from algae can be used in bioplastic production
either by fermentation or by formulating them alone or with other biopolymers
as in some examples given below (Stevens, 2010; Miksic, 2012).

= Agar only: 3 g agar + 240 ml glycerol solution (1%) + 180 ml
distilled water

= 6 gagar+5mlglycerol +5 g paris plaster + 60 ml distilled water

= Alginate only: 6 g alginate + 5 ml glycerol + 5 g paris plaster + 60
ml distilled water.

= Agar-starch mixture: 1.5 g sorbitol + 3 g agar + 3 g starch + 240
ml glycerol solution + 300 ml distilled water

= 3 gagar + 3 g fluoridean starch + 5 ml glycerol + 5 g paris plaster
+ 60 ml distilled water

= Alginate-starch mixture: 3 g fluoridean starch + 3 g alginate + 5
ml glycerol + 5 g paris plaster + 60 ml distilled water

= Agar-alginate mixture: 3 g agar + 3 g alginate + 5 ml glycerol + 5
g paris plaster + 60 ml distilled water

= Starch-agar-alginate mixture: 2 g fluoridean starch + 2 g agar + 2
g alginate + 5 ml glycerol + 5 g paris plasty + 60 ml distilled water.

1.5. Studies on the use of algae in bioplastic production

Although algae have high potential as a renewable biomass source, there
are few studies on the use of algae in bioplastic production, and there are only
a few patents (US56564103A and WOOO / 1106 in the packaging industry for
the production of film and foam materials; WO 2007079719 in the
manufacture of fillers; RM2002A000592 in the manufacture of car tires) on
the use of algae (Chiellini et al., 2008).

However, Spirulina platensis, a microalgae species, has been reported to
synthesize approximately 10% of its dry weight phb under nitrogen-limited
conditions and in the presence of acetate (Jau et al., 2005; Chee et al., 2010).

Three enzymes (ketothiolase, acetyl-coa reductase and PHB synthase) of
gram negative bacteria Ralstonia eutropha H16 were placed in a diatom
species Phaeodactylum tricornutum and in diatom cytosol PHB was
synthesized more than 10.6% of algal dry weight (Hempel et al., 2011).
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Sapalidis et al. (2007) produced a composite film from the combination of
polyvinyl alcohol (PVA) and Zostera. They reported that although only 20%
(optimum) of this material consisted of zostera, it yields better results than pure
PVA in terms of mechanical and thermal properties, and that the obtained
biocomposite material can be used in the packaging industry.

In another study investigating biocomposite materials with PVA (polyvinyl
alcohol), it was found that the use of Ulva armoricana, also known as “sea
lettuce makro, as a filler material, yielded very good results and more than 80%
degraded in 100 days (Chiellini et al. (2008).

1.6. Conclusion and Suggestions

Many countries promote specific programs for the discovery and
production of new and widely used materials that can be immediately removed
from the biosphere and develop strategies to facilitate the transformation of
these pollutants.

These include, without a doubt, biologically based bioplastics, which have
been developed as a result of biotechnology applications, which are easily
soluble and renewable.

The use of algae as a renewable natural polysaccharide source in bioplastic
production can be considered as an important and promising step for both raw
material supply and environmental and health problems arising from plastic
wastes.

However, despite the algae that have a high biomass source potential in
bioplastic production, bioplastic production continues to have a higher cost
than synthetic plastic production. Therefore, algae-derived bioplastic
production should be considered and supported as a state policy in both
scientific researches and industrial applications.
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Yulaf (Avena sativa 1.)’ta Farkh Ekim Sikhiklar1 ve
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Yulaf (Avena sativa l.)’ta Farkh Ekim Sikliklar1 ve
AzotluGiibre Dozlarimin Verim ve Verim Ogelerine Etkisi

Fevzi ALTUNER™ Mehmet ULKER?
Wan Yiiziincii Yil Universitesi, Gevas MYO, Bitkisel ve hayvansal Uretim Boliimii
2Van Yiiziincii Yil Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Bolimii
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OZET

Bu caligma, 2014-2015 yillar1 vejetasyon doneminde Van ekolojik
kosullarinda, Yulaf (Avena sativa L) cesitlerinde (Checota, Seydisehir ve
Faikbey) farkli ekim sikliklar1 (350, 450 ve 550 tohum/m?) ve azot dozlarinin
(0, 4, 8 ve 12 kg N/ da) verim ve bazi verim 6gelerine etkisinin belirlenmesi
amaciyla yiritiilmiistiir. Arastirma, tesadiif bloklarinda bdliinen boliinmiis
parseller deneme desenine gore lig tekrarlamali olarak ylirtitiilmistiir.

Bu caligma ile kislik ekimin avantajindan yararlanmak ve ayni zamanda
yulafin kistan zarar gdrmesini engellemek i¢in ekim gémme olarak Aralik
aymda yapilmustir.

Arastrmada, ekim sikliklart ve azot dozlarmin ii¢ yulaf g¢esidinde,
m?’deki salkim sayisi, salkimda tane sayisi, salkim uzunlugu, bitki boyu, tane
verimi ve ham protein orani lizerine etkileri incelenmistir. Deneme sezonunda
Uzun Yillar Ortalamasmin 2/3° si kadar alman yagis bitkide incelenen
ozelliklerin geligimini olumsuz yonde etkilemistir.

Sonug itibariyle; N dozlari, incelenen 6zelliklerden salkim uzunlugu ve
tane verimlerini ¢ok dnemli diizeyde (P<0.01) etkilemistir. Tane verimleri en
yiiksek N8 ile N12 dozlarinda sirasiyla 267.8 ve 270.8 kg/da gergeklesmis ve
en diisiik NO dozunda 219.4 kg/da alinmustir.

Bitki sikliklari, incelenen dzelliklerden incelenen 6zellikler iizerindeki
etkileri 6nemli bulunmamustir (P >0.05)

Cesitler, incelenen 6zelliklerden salkimdaki tane sayilarmi ¢ok dnemli
(P<0.01) diizeyde etkilemis, yiiksek ve diisikk degerler Checota 91.7-
Seydigehir 85.1 adet seklinde olusmustur.

Anahtar kelimeler: Azot dozlari, Ekim sikliklari, Verim, Verim 6geleri
Yulaf.

Effects of Different Sowing Densities and Nitrogen Rates
on Yield and Yield Components on Oat (Avena sativa L.)

ABSTRACT

This study was carried out to investigate the effects of different sowing
densities (350, 450 and 550 seeds / m?) and nitrogen rates (0, 4, 8 and 12 kg/da)
on oat (Avena sativa L) varieties (Checota, Seydisehir and Faikbey) to
determine the effect on some yield components in Van ecological conditions
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during the 2014-2015 vegetation period. The study was utilized a randomized
block, split-split plot design with three replications.

In order to benefit from the advantage of winter sowing with this study
and at the same time to prevent the oat from being damaged by the winter,
planting was carried out in December.

In the study, sowing densities and nitrogen rates were determined in three
different oat varieties, number of panicle per square meter, number of grains
per panicle, panicle length, plant height, grain yield and crude protein ratio
were investigated. Rainfall taken in 2/3 of the Long Years Average in the trial
season adversely affected the development of the characteristics examined in
the plant.

N rates significantly affected in significants (P<0.01) the number of
panicle lengths and grain yields and grain yields were 267.8 and 270.8 kg/da
at the highest respectively N8 and N12 rate and 219.4 kg/da at the lowest NO
rate.

Plant densities, effects on the investigated characteristics were not
significant (P >0.05)

The varieties affected the number of grains in panicle very important
(P<0.01) the highest and lowest values were determined as respectively
Checota 91.7-Seydisehir 85.1.

Key words : Avena, Nitrogen rates, Sowing densities, Yield, Yield
components.

GIRiS

Bitkilerin kiiltiire alinmasi ve bugiinkii formunu almasi 2 milyonu
askin bir siirede gerceklesmistir (Oral, 2015). Kiiltiir bitkileri i¢inde serin iklim
tahillart 6nemli bir yer tutarken bunlarin iginde yulaf ekim alani yoniinden
Diinya’da igiincii sirada yer almaktadir (Mut ve ark., 2011; Topal ve ark.,
2015). Yulaf 64° Kuzey, 35°Giiney enlemleri arasinda yaygin sekilde
yetigtirilmekte (Simsek, 2004) ve Diinya’da yaklagik 10 milyon ha ekim alani,
24 milyon ton iretim ve 240 kg/da verime sahip bulunmaktadir (Anonim,
2017a).

Yatma, es zamanlt olgunlasmama (Narlioglu, 2016) ve tane dokme
sorunlar1 nedeniyle bigerdoverle hasada elverissizligi, yulafin ekim alanlarmin
azalmasina neden olmustur (Simsek, 2004). Ozellikle Tiirkiye’de son 20 yil
icinde yulaf ekimi hizla azalmistir. Kislik yulaf ekimi, yalniz kiy1
bolgelerimizde yapilirken, i¢ bolgelerimizde yapilan yazlik yulaf ekimi, yagis
azlig1 nedeniyle diisiik verim vermektedir (Kiin, 1996). Tirkiye’de yulaf,
yaklasik 90 bin ha ekim alani, 210 bin ton tiretim ve 250 kg/da ortalama verime
sahip (Anonim, 2017b) olup, bugday, arpa ve ¢avdardan sonra dordiincii sirada
yer almaktadir (Mut ve ark, 2011; Topal ve ark. 2015). Tiirkiye yulaf
iiretiminin % 85’i Marmara ve i¢ Anadolu Bélgelerinde gergeklestirilmektedir.

Yulafin Selguklu ve Osmanli Devlatlerinde gevik ve kuvvetli olmasi i¢in
atlarin beslenmesinde kullanildig1 bilinmektedir. Yulaf tanesinin kavuzlu
yapist hazmi kolaylagtirdig1 igin bilyiikbas ve kiigiikbag hayvancilikta tercih
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edildigi kadar kiimes hayvanlar1 i¢in de iyi bir yem kaynagi olup, 1 kg
tanesinde 3500 kalori bulundugu icin yem degeri diger tahillardan daha
yiksektir (Topal ve ark., 2015). Yulafin protein biyolojik degerliligi diger
tahillara benzer ve % 6.5 yag orani ile tahil daneleri arasinda ham yag orant
en yiiksek olanlardan birisidir (Colville ve Frey, 1986). Gida iirlinlerinin
bilesiminde daha fazla yer almasi ve daha saglikli iiriinler iiretilmesi i¢in yulaf,
bir¢ok aragtirmaya konu olmaktadir (Yaver ve Ertag, 2013). Diisiik iiretim
maliyeti ve yiiksek besin degeriyle beslenmede onemi gittikge artan (Simsek,
2004; Vural, 2009; Mut ve ark., 2016) yulaf, tanesinde yaklasik %12.4-24.4
protein, %3.0-11.0 yag ve %1.8-7.5 B- glukan bulundurmaktadir (Mut ve ark.,
2016).

Farkli amaglarla kullanimi giderek artan yulafin, degisik ekolojilere
uygun yiiksek verimli gesitlerinin gelistirilmesi ve ekim ndbeti igerisinde yer
almasi durumunda iilkemizde de yulaf tariminin artmasi beklenebilir (Topal ve
ark., 2015). Bugday ve arpa ile rekabet edebilmesi igin 6ncelikle kiglik tahil
ekiminin yogun oldugu Orta-Anadolu ve benzer bolgelerde yetistirilebilmesi
icin soguga dayanikli gesitlerin gelistirilmesi gerekmektedir (Dumlupimar ve
ark., 2011).

Yulafin Dogu Anadolu Bolgesi’nde iiretimi yetersizdir. Bolge kosullarina
uyan erkenci yazlik gesitlerin ¢ift¢gimize tanitilmasi ve erken ilkbaharda ekim
yapilmasi halinde, yorede yazlik yulaf {iretiminin artacagma kusku yoktur
(Sencar, 1982).Van ilinde 862.715 da alanda bugday ve arpa ekilmekte
(Anonim, 2017b), ancak yulaf tarimi yapilmamaktadir. Iyi bir miinavebe
bitkisi olan yulafin Van’da sert gecen kis kosullar1 kiglik ekimi
imkansizlastirmakta; yillik yagisin az olmasi ve ilkbahar yagislarinin erken
kesilmesi ise yazlik ekimde verimin ¢ok diisiik olmasina neden olmaktadir.

Bu caligsma ile kislik ekimin avantajindan yararlanmak ve ayni zamanda
yulafin kigtan zarar gérmesini engellemek icin ekimler gomme olarak Aralik
aymda yapilmistir (Kiin, 1996). Bu yontemde yulaf tohumlari toprak
sicakliginin  ¢imlenmeye izin vermeyecegi bir donemde ekilmekte, boylece
¢imlenmenin kig Oncesi degil ilkbaharda gerceklesmesi saglanmaktadir.
Ilkbaharda agir tavdan tarlaya girmenin imkansiz oldugu dénemde, yulaf
tohumlar1 ¢imlenip ¢ikarak yazlik ekimlere gdre ¢ok biiyiik Ustiinlik elde
etmekte ve ilkbahar yagislarindan en iyi sekilde yararlanmaktadir. Gomme
ekim yonteminin avantajindan yararlanilan bu ¢alismada, Van ve ¢evresi igin
yulaf tariminda kullanilabilecek uygun cesit, ekim siklig1 ve azot dozunun
tespit edilmesi amaglanmigtir

MATERYAL VE METOT

Caligma 2014-2015 vejetasyon déneminde Van Yiiziincii Y1l Universitesi
Ziraat Fakiiltesi Arastirma Uygulama ve Deneme Alaninda yiriitilmistiir.

Arastirma, Yiiziinci Y1l Universitesi Ziraat Fakiiltesi Arastirma
Uygulama ve Deneme arazilerinde toplam 108 parselde kishik olarak
yiriitiilmiistiir. Deneme yerine ait iklim verileri Cizelge 1’de verilmistir
(Anonim, 2017c).

Cizelge 1°de goriildiigii gibi aragtirmanin yulaf gelisimi i¢in kritik donem
olan Nisan-Haziran donemi yagis miktar1 42.4 mm olarak belirlenmistir.
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Ortalama sicaklik degerleri 2014-15 sezonunda 8.7 °C ve UYO ise 8.1 °C
olmustur. Ortalama nispi nem degerleri ise %59.1 gergeklesmistir.

Deneme alani topraklarindan alan toprak orneklerinin bazi fiziksel ve
kimyasal analizleri Yiiziincii Y1l Universitesi Ziraat Fakiiltesi Toprak Boliimii
Laboratuarinda yaptirilmistir (Cizelge 2).Toprak analiz sonuglarma gore,
deneme alani topragi kiregli, tuzsuz, hafif alkali reaksiyonlu, organik madde
icerigi diisiik, azot ve fosfor icerigi bakimindan yetersiz diizeyde bulunmustur

(Cizelge 2).

Cizelge 1. Van ilinde uzun yillar ortalamasi ve 2014-15 yil1 vejetasyon
donemine ait bazi iklim verileri (Anonim, 2017c).

Yagis (mm) Ort. Sic. (°C) Nispi Nem (%0)

Aylar 2014-15 uyo 2014-15 uyo 2014-15 uyo
Ekim 76 50.8 11.7 12.1 64 59.9
Kasim 67 49.2 4 5 64.9 65.1
Arahk 50.3 41.6 25 -0.3 76.6 69.4
Ocak 0 36 -2 -2.1 69.4 70.4
Subat 0.7 38.7 0.7 -0.7 66.6 71.1
Mart 35 51.9 35 34 66.4 67.4
Nisan 8.8 55.7 8.8 8.7 55.4 62
Mayis 135 42.8 135 134 55.4 57.7
Haziran 20.1 17 20.1 18.9 40.5 48.7
Temmuz 23.9 8.2 23.9 22.8 323 43.9
Toplam 263.8 391.9

Ortalama 8.7 8.1 59.1 61.6

UYO: Uzun Yillar Ortalamasi

*Van Meteoroloji Bolge Miidiirliigii

Denemede bitkisel materyal olarak, Faikbey, Seydisehir ve Checota yulaf

gesitleri kullanilmistir. Gegit Kusagi Tarimsal Arastirma Enstitlisiinden temin
edilen Checota Yilmaz tarafindan bolgemizde daha 6nce denenmistir (Hisir,
2009). Faikbey ve Seydisehir cesitleri ise Konya Bahri Dagdas Tarimsal
Arastirma Enstitiistinden temin edilmigtir.

Boliinen Boliinmiis Parseller Deneme Desenine gore 3 tekerriirlii olarak
kurulan arastirmada, ana parsellere azot dozlar1 (kontrol, 4, 8 ve 12 kg N/da),
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alt parsellere ekim siklig1 (350, 450 ve 550 tohum/m?), altm alt1 parsellere ise
cesitler (Faikbey, Seydisehir ve Checota) sansa bagl olarak dagitiimistir. Bu
ti¢ faktor sonucunda arastirma (4 giibre dozu x 3 ¢esit x 3 siklik x 3 tekerriir)
108 parsel olacak sekilde planlanmis ve yiirttiilmistiir. Ekimler 21.11.2014
tarihinde el markorii kullanilarak 20 cm sira aras1 mesafeyle 6 siraya 5-6 cm
derinlikteki tohum yatagina elle yapilmistir. Altin alt1 parseller arasinda 50 cm,
alt parseller arasinda 1 m ve bloklar arasinda 5 m bosluk birakilarak deneme
kurulmustur.

Bu ¢alisma ile kislik ekimin avantajindan yararlanmak ve ayni zamanda
yulafin kistan zarar gérmesini engellemek igin ekimler her iki sezonda da
goémme olarak Aralik aymda yapilmistir. Bu yontemde yulaf tohumlar1 toprak
sicakligmm ¢imlenmeye izin vermeyecek bir donemde ekilmekte, boylece
¢imlenmenin kig Oncesine degil ilkbaharda gergeklesmesi saglanmaktadir.
Ilkbaharda agir tavdan tarlaya girmenin imkansiz oldugu dénemde, yulaf
tohumlar1 ¢imlenip ¢ikarak yazlik ekimlere gore ¢ok biiyiik istiinlik elde
etmekte ve ilkbahar yagislarindan en iyi sekilde yararlanmaktadir.

Ekimle beraber 10 kg/da DAP (18-46-0) formunda azotun yarisi verilmis
ve tiim parsellere, 4.6 kg/da P,Os fosforlu giibre uygulanmistir. Azotun geriye
kalan kismu ise %33’liik Amonyum Nitrat (NH4)(NO3) formunda sapa kalkma
doneminden 6nce 0, 2,2, 6,2 ve 10.2 N kg/da seklinde parsellere uygulanmustir.

Arastirma kirag sartlarda sulama yapilmadan yiiriitiilmiistiir. Yabanci ot
miicadelesi ihtiya¢ duyulduk¢a mekanik olarak gerceklesstirilmistir. Hasat ve
Olgtimler parsel baslarindan 50 cm ve yanlardan birer sira kenar tesiri olarak
atildiktan sonra kalan alan iizerinde (0.8 m x 5Sm = 4.0 m?) yapilmistir (Ceylan
ve Sepetoglu, 1979). Hasatlar 22.07.2015 tarihinde orakla yapilmistir. Hasat
edilen her parselden elde edilen sapli {iriin basak harman makinesiyle harman
edilmigtir.

Arastirmadaki gézlemler Tosun ve Yurtman (1973), Gegit (1977) ve
Unver (1995)’e gore yapilmistir. Biyolojik verim ve tane verimi 4 m? lik parsel
hasat alanindan, diger 6zellikler ise her parselden rastgele segilen 20 adet bitki
tizerinden belirlenmistir.

Bitki Boyu (cm): Her parselden tesadiif olarak segilen 20 6rnek bitkide,
ana sapin toprak seviyesi ile en iist bagsak¢igin ucu arasindaki uzunluk cm
olarak 6l¢iilmiistiir.

m?>’deki Salkim Sayis1 (adet): Olgunlagma doneminde her parselin orta
yerindeki dort siranin sansa bagli olarak segilen 1’er metrelik kismindaki
salkimlar sayilarak, m?’deki salkim sayisina ¢evrilmistir.

Salkim Uzunlugu (cm): Her parselden hasat edilen 20 bitkinin basak
eksenindeki en alt bogum ile en iist ucu (kilgik hari¢) arasindaki uzunlugun
Olgtilmesiyle saptanmistr.

Salkimda Tane Sayis1 (bitki/adet) : Her parselden tesadiifi olarak
secilen 20 6rnek bitkide, basaklardaki tanelerin sayilmasi ile belirlenmistir.

Tane Verimi (kg/da): Her parselin kenar siralar1 ve parsel baglarindan
0.5 m kenar tesiri olarak atildiktan sonra, kalan parseldeki bitkiler hasat
edilmigtir. Daha sonra basak harman makinesi ile harmanlanmus, elde edilen
tanelerin 0.01 g duyarl terazide tartilmasi ile parsel verimleri saptanmustur.
Bulunan bu degerler dekara gevrilmistir.

303



Academic Studies on Natural and Health Sciences - Chapter 23

Ham Protein Oram (%): Taneler 2.5 mm elekten gegirilip un haline
getirildikten sonra NIR cihazinda gerekli kalibrasyon yapilarak protein
oranlar1 tespit edilmistir. Kalibresi yapilan cihaz 220 V, 50 Hz elektrik
akiminda 720-1100 nm dalga boylarinda g¢alistirilmigtir. Denemeden elde
edilen 216 adet numunede 3 er kez okuma yapilarak elde edilen verilerin
ortalamas1 hesaplanarak, sonuglar RS232 data kablosu ile bilgisayara
aktarilmustir.

Elde edilen veriler tesadiif bloklarinda boliinen boliinmiis parseller
deneme desenine gore varyans analizine tabi tutulmustur. F testi ile dnem
kontrolleri, 0.05 ve 0.01 seviyelerinde yapilmistir (Diizgiines ve ark.,1987).
Elde edilen verilerin degerlendirilmesinde SPSS ile MSTATC paket
programlar1 kullanilmis ve gruplar arasi farklarin belirlenmesinde Duncan
Coklu Karsilastirma Testi’nden faydalanilmistir.

Cizelge 2. Deneme alani topraklarina ait bazi fiziksel ve kimyasal
ozellikler

i<t Derinlik  Tekstiir Kire Y.Fosfor Top.N  Organik
Yetistirme PH ¢ P Madge Top-Tuz
Sezonu (%)
(em)  Smf %)  (pm) (%) (%)
Kumlu

w el > 2 5

5 0-20 Killi i 7.62 13.1 0.42 0.059 1.2 0.005

=

< 0. Kumlu 5 7

o 20-40 Killi tin 7.63 12.7 0.13 0.063 1.26 0,005

*Yiiziincii Y11 Universitesi, Toprak Béliim Laboratuari

BULGULAR VE TARTISMA

Bu arastirma, Van ilinde yulaf (Avena sativa L.) yetistiriciligi igin ekim
siklig1 ve azot dozlarini saptamak amaciyla, Van YYU Ziraat Fakiiltesi
Aragtrma ve Uygulama Alanlarinda 2014- 2015 yetistirme sezonunda
“Tesadiif Bloklarinda Boliinen Boliinmiis Parseller Deneme Desenine” gore ii¢
tekrarlamali olarak yiirGitiilmiistiir. Arastirmada, {i¢ yulaf ¢esidinde (Checota,
Faikbey ve Seydisehir), li¢ ekim siklig1 (350, 450 ve 550 tane/m?) ve dort azot
dozunun (0 (kontrol), 4, 8 ve 12 kg N/da) verim ve verimle ilgili 6zelliklere
etkisi incelenmistir.

Arastirmada incelenen Ozellikler bakimindan elde edilen sonuglar
asagidaki gibidir;

Metrekarede Salkim Sayisi (salkim/m?)

Farkli giibre dozlar1 ve ekim sikliklariyla yulaf gesitlerinde belirlenen
metrekarede salkim sayisma ilisgkin ortalama degerler ve olusan gruplar
Cizelge 3’te verilmistir.

Cizelge 3’te goriildiigii gibi azot dozlari, ekim sikliklar1 ve cesitler
arasindaki farklar ve bunlar arasindaki interaksiyonlarm etkileri istatistiki
olarak 6nemli bulunmamustir. Metrekarede yil ortalamasi olarak 357.9 adet
salkim elde edilmistir.

Giibre dozlar1 (N) yoniinden azot dozlar1 arasindaki farklilik dnemsiz
bulunmus ve ortalama salkim sayis1 357.9 salkim/m? olmustur (Cizelge 3).
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Bitki sikliklar1 yoniinden meydana gelen farklar istatistiki agidan dnemli
bulunmamustir.

Cesitler yoniinden meydana gelen farklar istatistiki agidan Onemli
bulunmamustir.

Elde edilen bulgular, bazi arastiricilarin sonuglariyla uyumluluk
gostermektedir. Brinkman ve Rho (1984) salkim sayisi ile azot uygulmasi
arasinda pozitif bir iliski bulunmadigini, Higir (2012) tarafindan bildirildigine
gore Yimaz, Van kosullarinda gesitlere goére metrekarede salkim sayilari
arasindaki farkin 6nemsiz oldugunu ve 345.6-443.8 salkim/m? arasinda
degistigini; Hisir (2009) cesitlere gore metrekarede salkim sayisi arasindaki
farkin 6nemsiz oldugunu ve 523.0-647.5 adet arasinda degistigini; Maral
(2009) metrekarede salkim sayisi yOniinden ¢esitlerin etkisinin Snemli
oldugunu ve en yiiksek Seydisehir’de olmak iizere 334-506 salkim/m?
arasinda, azot dozlarinin etkisinin de 6nemli ve 323.0-487.0 salkim/m?
arasinda degistigini; Narlioglu (2016) genotipler arasinda metrekarede salkim
sayis1 arasindaki farkm 6nemli oldugunu ve en yiikek Faikbey’de olmak iizere
206.3-503.3 salkim/m? arasinda degistigini; Hisir (2009)’a gore Yilmaz (1996)
Van kosullarinda yiiriittiigii calismada gesitlere gére metrekarede salkim sayisi
farkinin 6nemsiz oldugunu ve 345.6-443.8 adet arasinda degistigini, Gooding
ve Lafever (1991) geg ekimin metrekarede salkim sayisini azaltigini, May ve
ark. (2004) N dozu arttik¢a bitkide salkim sayismin arttigimni belirlemiglerdir.

Salkim Uzunlugu (cm)

Gtibre dozlar1 ve ekim sikliklariyla yulaf ¢esitlerinde belirlenen salkim
uzunluguna iligkin ortalama degerler ve olusan gruplar Cizelge 3’te verilmistir.
Salkim uzunluklar1 ortalamalar1 25.6 cm elde edilmistir.

Gtibre dozlar1 (N) salkim uzunluklar1 arasindaki farklar1 % 1 diizeyinde
(¢cok 6nemli P<0.01) etkilemis olup buna goére yiiksek degerler N8 ve N12
dozlarinda (sirasiyla 26.08 ve 26.07 cm) alinmus, en diisiik ise N4 dozunda 25.1
cm elde edilmistir (Cizelge 3).

Bitki sikliklar1 yoniinden salkim uzunluklar1 ortalamalar1 arasindaki
farklar istatistiki agidan 6nemli bulunmamisg ve ortalamalar1 25.6 cm olmustur
(Cizelge 3).

Cesitler yoniinden salkim uzunluklar1 ortalamalar1 arasindaki farklar
istatistiki a¢idan 6nemli bulunmamis (P>0.01) ve ortalamalar1 25.6 cm elde
edilmistir (Cizelge 3).

Elde edilen bulgulara benzer sekilde, Brown ve ark. (1961) giibre
uygulamalariyla salkim uzunlugunun arttigmi, Erbas (2012) gesitlere gore
salkim uzunluklar1 farkini 6nemli ve 14.7-25.8 cm olarak, Hisir (2009)
cesitlere gore salkim uzunluklar1 arasindaki farkin 6nemli ve 28-4-30.3 cm
arasinda degistigini kaydetmislerdir.

Salkimda Tane Sayisi (adet)

Farkli giibre dozlar1 ve ekim sikliklariyla yulaf gesitlerinde belirlenen
salkimda tane sayisina iliskin ortalama degerler ve olusan gruplar Cizelge 4’te
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verilmistir. Salkimdaki tane sayis1 bakimindan ¢esitler arasindaki farkliliklar
% 1 diizeyinde (P<0.01) 6nemli bulunmustur.

Cizelge 4’te goriildiigi gibi salkimdaki tane sayist ortalamalar1 88.5 adet
elde edilmistir.

Giibre dozlar1 (N) yoniinden salkimdaki tane sayilar1 arasindaki farklar
onemli bulunmamugtir. Salkimdaki tane sayilari ortalamalar1 88.5 adet
olmustur (Cizelge 4).

Bitki sikliklar1 yoniinden salkimdaki tane sayilar1 ortalamalar fark her iki
sezonda da istatstiki agidan dnemli bulunmamustir.

Cesitler yoniinden salkimdaki tane sayilar1 ortalamalar1 arasindaki farkla
¢ok onemli bulunmus ve en yiiksek 91.7 adet ile Checota’dan ve en diisiik 85.1
adet Seydisehir’den elde edilmistir (Cizelge 4).

Siirek ve Valentine (1996) salkimda tane sayismin indirekt seleksiyonda
en uygun karakter oldugunu bildirmislerdir.

Elde edilen bulgulara benzer sekilde, Peltonen-Sainio (1997) salkimdaki
tane sayisunin azotlu giibre miktarindan etkilenmedigni, Dumlupmar ve ark.
(2016) salkimdaki tane sayisinmin 47-93 arasinda degistigini ve genotipler
arasinda farklarin 6nemli oldugunu, Giingdr ve ark. (2017) salkimdaki tane
sayismin tane verimi iizerine % 29.8 diizeyinde dogrudan etkili oldugunu,
Ceyhan (2005) cesitlere gore salkimdaki tane sayilari farkini 6nemli ve
lokasyon ortalamalarim 51-80 adet arasinda, Erbag (2012) salkimdaki tane
sayilar1 arasmdaki farki onemli ve 21.8-93.4 adet arasinda, Hisir (2009)
cesitlere gore salkimdaki tane sayis1 arasindaki farkin ilk y1l 6nemsiz ikinci
yilda ise 6nemli (103.0-97.0 cm yillara gore sirastyla) oldugunu, Browne ve
ark. (2006) gesit ve ekim sikliklar1 yoniinden salkimda tane sayilari arasinda
onemli farklar gergeklestigini belirlemiglerdir.
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Cizelge 3. Yulaf cesitlerinde farkls ekim sikliklan ve azot dozlarimn metrekarede salkumn sayist ve salkim vzunlugu ortalamalan ve olusan gruplar

METREKAREDE SALKIM SAYISI (SALKIM/M?) SALKIM UZUNLUGU (CM)
Cesit BS N DOZLARI
NO N4 N8 N12 CXESOrt. COrt ~O N4 N8 12 CXESOrt. COrt
s1 420 324 3733 432 38733 24.13 25.93 255 262 25.44
Checota 52 31467 36667 35733 32033 342 35333 2523 26.17 26.67 2647 26.13 2581
s3 336 30533 34667 33467 330.67 26.53 25.07 2617 257 2587
CxN Ort 35689 332 35011 36533 253 2572 2611 26.12
s1 44267 33333 37067 41067 389.33 252 245 2573 2623 2542
Faikbey 52 38667 312 45867 324 37033 38033 2577 24 87 26 231 2543 2533
s3 40067 232 416 366.67 38133 254 242 2577 2547 2521
CxN Ort 440 20011 41511 36711 2546 2452 2583 256
s1 2533 336 35733 400 379.67 243 244 251 2593 24.93
Seydigehir 52 24533 3333 384 364 331.67 34028 2527 25.73 2723 2647 26.18 258
s3 320 30667 288 32333 3005 26.47 25.07 26.57 27.03 2628
CxN Ort 33022 32533 34311 36244 2534 2507 263 2648
NO N4 N8 N12 N Ort. ~O N4 N8 N12 N Ort.
s1 2033 33111 36711 41422 385.44 2454 2494 2544 26.12 2526
ESxN 52 31556 33733 400 33911 348 2542 2539 2663 26.01 2591
s3 38222 288 35022 34156 3405 26.13 24.78 26.17 26.07 25.79
NOrt. 3757 31881 37244 36496 25378 25108 2608A 260TA
Y1l Ort. 157.98 25.65
C.V. (%) 27.64 525
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Bitki Boyu (cm)
Giibre dozlar1 ve ekim sikliklarryla yulaf gesitlerinde belirlenen bitki
boyuna iliskin ortalama degerler ve olusan gruplar Cizelge 4’te verilmistir.

Bitki boyu ortalamalar1 102.2 cm elde edilmistir.

Giibre dozlar1 (N) yoniinden bitki boylar1 arasindaki farklar her iki
sezonda da istatistiki acidan dnemli bulunmamis ve ortalamalar1 102.2 cm elde
edilmigtir. (Cizelge 4).

Bitki sikliklar1 yOniinden bitki boyu ortalamalar1 arasinda farklar
istatistiki agidan 6nemli bulunmamig ve ortalamalar1 102.2 cm olmustur.

Cesitler yoniinden bitki boyu ortalamalar1 arasinda farklar istatistiki
acidan dnemli bulunmamis ve ortalamalar1 102.2 cm elde edilmistir.

2014-15 sezonunda alman yagisin UYO’dan ciddi oranda diisiik olmas,
bitki boyunu 6nemli 6lgiide etkilemistir.

Elde edilen sonuglarmma aksine, Ohm (1976) azot uygulamasinin bitki
boyu artisinda etkili oldugunu, Ahmad ve ark. (2008) ¢essitler arasinda bitki
boylar1 yoniinden 6nemli farkliliklar bulundugunu, Dumlupmar ve ark. (2012)
cesit ve hatlara gore bitki boylar1 arasindaki farkliligin 6nemli oldugunu,
Dumlupmar ve ark. (2016) bitki boyunun 103-151 cm arasinda degistigini
genotipler arasindaki farklarin 6nemli oldugunu, Sar1 ve ark. (2011) gesitlere
ve yillara gore bitki boyunun 6nemli diizeyde degistigini, Tosun ve ark. (2010)
en yiiksek Clintford ¢esidinde olmak iizere bitki boyunun 82-120 cm arasinda
degistigini blierlemiglerdir.

Elde edilen bulgularin benzer sekilde Maral (2009) bitki boyu yoniinden
¢esitlerin etkisinin 0nemsiz ve 100.0-105.8 cm arasinda, azot dozlarinin
etkisinin ise 6nemli oldugunu ve 97.7-105.6 cm arasinda degistigini, Yolcu
(2009) ahir giibresi uygulamasinin bitki boylarma etkisinin dnemsiz oldugunu
belirlemiglerdir.
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Cizelge 4. Yulaf ¢esitlerinde farkli ekim sikliklan ve azot dozlarinin salkimda tane sayisi ve bitki boyu ortalamalar: ve olugan gruplar

SALKIMDA TANE SAYISI (ADET/SALKIM)

BITKI BOYU (CM)

Cesit BS N DOZLARI
NO N4 N8 N12 CXESOrt. COort. NO N4 N8 N12 CXESOrt. COr
51 81.17 765 755 8623 79.85 10133 10353 10447  107.83 10429
Checota 52 10103 787 9957 101 95.08 91.76 A 99.88 1033 10453 948 100.63 103
53 9433 945 10207 11057 10037 1024 1049 10303 10597 104.08
CxN Ort 9218 8323 0238 9927 10121 10391 10401 10287
51 811 7353 875 8367 81.45 107.13 1034 10427 10557 103.00
Faikbey 52 324 8473 10263 0863 02.1 88.32 AB 10067 962 988 0673 08.1 102.36
53 9297 8923 09203 974 9291 10533 10117 10607 10297 103.88
CxN Ort 8549 825 9406 9323 10438 10026 103.04 10176
51 75435 7493 7907 7627 76.43 10547 10333 1043 993 103.1
Seydisehir 52 83.07 8203 9533  100.73 9029 85.18 B 997 10343 9917 10047 100.69 101.46
53 8493 902 8447 957 88.83 1048 9937 979 10027 100.58
CxN Ort 8114 8239 8620 909 10332 10204 10046 10001
NO N4 NS N12 N Ort. O N4 NS N1z N Ort.
51 79235 7499 8069 8206 79.24 10464 10342 10434 10423 104.16
ESxN 52 88.83 8182 9218  100.12 92.49 10008 10098 100.83  97.33 20,81
53 50.74 9131 0286 101.22 04.03 10418 101.81 10233 103.07 102.85
NOr. 8627 8271 9091 9447 10297 10207 1025 10154
¥il Ort. 88.59 102.27
C.V. (%) 9.33 58
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Tane Verimi (kg/da)

Giibre dozlar1 ve ekim sikliklarryla yulaf cesitlerinde belirlenen tane
verimine iligkin ortalama degerler ve olusan gruplar Cizelge 5’te verilmistir.
Tane verimi ortalamalar1 245.3 kg/da elde edilmistir.

Giibre dozlar1 (N) yoniinden tane verimi ortalamalar1 arasmdaki farklar1
¢ok 6nemli % 1 diizeyde (P<0.01) etkilemis olup, en yiiksek 270.8 kg/da ile
N12 dozundan ve en diisiikk 219.4 kg/da ile NO dozundan elde edilmistir

(Cizelge 5).

Bitki sikliklar1 yoniinden verim ortalamalar1 farki 6nemli bulunmamis ve
ortalama tane verimi 245.3 kg/da elde edilmistir Bulgular bu yoniiyle Podolska
ve ark. (2008), Jones ve Hayes (1967) ile benzerlik, Folkins (1974) ile
uyumsuzluk gostermektedir.

Cesitler yoniinden verimler arasindaki farklar dnemli bulunmus ve en
yiiksek 280.8 kg/da ile Faikbey’den ve en diisiik 244.2 kg/da Seydisehir’den
alinmstir (Cizelge 5).

Elde edilen sonuclarla karsilastirildiginda, tane dolum periyodunda
azalmakla beraber 864.8 mm’lik olduk¢a yiiksek yagis alindigi kaydedilen
aragtrmada, Dumlupmar ve ark. (2016) genotipler arasinda farkin % 1
seviyesinde dnemli ve ortalama tane verimin 362 kg/da oldugunu, Hisir ve ark.
(2012) genotipler arasinda farkin 6nemli oldugunu, tane veriminin en yiiksek
Checotada olmak iizere 277.2-424.6 kg/da arasinda degistigini, aragtirmanin
ilk yilinda tane dolum peridodundaki yiiksek sicakligin tane verimini
arttirdigini, Batalova (2009) ekim sikliginin tane verimini etkiledigini, Maral
ve ark. (2013) faktorlerin tane verimine etkilerinin 6nemli olup, ikinci yil
kaydedilen yiiksek yagislarm tiim 6zelliklerde ciddi artis sagladiginy, ilk yil
162.3 kg/da ortalama verimin bu nedenle 292.9 kg/da’a yiikseldigini, iki yil
oratalamasina gore en yiiksek Checotadan olmak {izere tane veriminin 200.3-
259.5 kg/da arasinda degistigini, Mut ve ark. (2016) cesitlere gore tane
veriminin 6nemli 6l¢iide degistigini, en yiikksek AC Belmont olmak iizere
210.6-389.1 kg/da arasinda alindigini, Browne ve ark. (2003) N ve ekim siklig1
arttikga tane veriminin arttigmni, Rivera ve ark. (2008) giibreleme ve ekim
sikligmin tane verimini atkiledigini, Givens ve ark. (2004) optimum azot
muamelesinin tiim g¢esitlerde anlamli bir artig sagladigini tespit etmiglerdir.

Sar1 ve ark. (2016) gesitlere gore tane verimindeki degisimin Snemli
oldugunu en yiiksek Faikbeyde olmak iizere tane veriminin 279.2-533.8 kg/da
arasinda degistigini, Tosun ve ark. (2010) sulu kosullarda mikro ve makro
verim denemelerinin giibre dozlar1 ve c¢esitlere gore tane verimindeki
degisimin dnemli oldugunu, 3 yillik ortalama verilere gore en yiiksek Garry x
1263 ¢esinde olmak iizere tane veriminin 359.4-426.7 kg/da arasinda
degistigini belirlemiglerdir.
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Cizelge 5. Yulaf ¢esitlerinde farkli ekim sikliklar: ve azot dozlarina gére tane verimi ve protein oramni ortalamalarinda olugan gruplar

TANE VERIMI (KG/DA)

PROTEIN ORANI (%)

Cesit BS NDOZLARI
NO N4 N8 N12 CXES Ort. C Ort. NO N4 N8 N12 C XES Ort. C Ort.
81 210.83 220 225 346.67 250,63 26090 A 16.94 15353 1583 1483 15.79
Checota s2 21333 22583 3175 255 25292 11.73 1666 1497 15893 14.81 136
s3 270 261.67 32833 256.67 279.17 1562 1664 1503 172 16.14
CxN Ort 231.39 235.83 290.28 286.11 1479 1628 1532 1599
sl 2417 2223 2075 2625 231.67 23083 B 16.04 1563 1643 176 16.42
Faikbey s2 191.67 227.3 2125 220 21292 1398 16.7% 1363 1529 1543 1582
53 225 168.32 24417 27417 22792 16.04 1534 1346 1676 15.9
CxN Ort 213.61 206.11 251.39 25222 1535 1592 1583 16353
51 192.17 187.3 2325 231.67 21271 24424 AB 14359 1581 152 1714 15.68
Seydisehir s2 22417 2473 2875 304.17 265.83 1042 16.08 1597 1493 14.36 15.17
s3 216.67 24833 265 286.67 23417 1131 1677 1651 1733 15.48
CxN Ort 21333 227.78 261.67 27417 1211 1622 1589 1647
NO N4 N8 NI12 N Ort. NO N4 N8 N12 NOrt.
s1 211.39 210 251.67 280.28 23833 1585 1566 1582 1633 15.97
ESxN 82 200.72 233.61 725 25072 24389 1208 165 156 1539 14.87
s3 237.22 226.11 279.17 2725 23375 1433 1623 15347 71 15.84
N Ort. 2194 B 22324 B 267.78 A 27083 A 1402 1614 157 18634
Yil Ort. 24532 15.56

C.V. (%)

23.41

15.97
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Cizelge 4.1.22. Yulaf ¢esitlerinde farkl ekim sikliklari ve azot dozlarimn bin tane agirligs ve protein oram ortalamalar ve olusan gruplar

BINTANE AGIRLIGI (G) PROTEIN ORANI (%)
Cesit BS N DOZLARI
NO N4 N8 N2 CXES Ort. cort NO N4 N8 N2 CXES Ort. Cort
s1 3369 3547 3333 3498 3437 1694 1553 1583 1485 15.79
Checota s2 3343 3492 3632 3532 33 342 1175 1666 1497 1593 14.81 15.6
3 3455 33.64 3405 30.68 3323 15.68 1664 1503 172 16.14
CxN ort 3389 3468 3437 3366 1479 1628 1532 1599
s1 3415 3133 3445 3173 3202 1604 1563 1643 176 16.42
Faikbey s2 3529 3144 3571 3200 3363 33.08 13.98 1678 1565 1529 15.43 15.92
s3 3176 3437 2982 348 3269 1604 1534 1546 16.76 15.9
CxN ort 3374 3233 3333 3288 1535 1592 1585  16.55
s1 3273 3281 3463 339 3332 14.59 152 1714 15.68
Seydisehir s2 3332 3465 325 3487 3384 33.81 10.42 1597 1493 14.36 15.17
s3 3507 3323 3235 3364 3407 1131 1651 1733 15.48
CxN ort 3371 3336 3316 348 1211 1622 1589 1647
NO N4 N N2 N Ort. NO N4 N8 N2 NOrt.
s1 3352 332 3414 3354 336 1585 1566 1582  16.53 15.97
ESxN s2 3401 3367 3484 3409 3416 1205 165 156 1539 14.87
s3 338 3373 3207 3371 3333 1435 16235 1567 171 15.84
NOr. 3378 3354 3368 3378 1408 1614 157 1634
¥il Ort. 337 15.56
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Protein Orani (%)

Giibre dozlar1 ve ekim sikliklariyla yulaf gesitlerinde belirlenen protein
oranina iligkin ortalama degerler ve olusan gruplar Cizelge 5’te verilmistir.
Protein orani ortalamalar1 % 15.5 elde edilmistir.

Giibre dozlar1 (N), bitki sikliklar1 ve gesitler yoniinden protein orani
ortalamalar1 arasinda olusan farklar 6nemli bulunmamustir .

Kiin (1996) yulafta protein oraninin 19-30 g arasinda degistigini, Peterson
(1988) yiiksek N igeren ¢ozeltilerde tane proteininin daha yiiksek amino asitler
icerdigini, Moreira (1989) yulaf-burgak karigimlarinda ham protein
konsatrasyonunun ¢ok diisiik gerceklestigini belirlemislerdir.

Bazi aragtirmalarda elde edilen bulgulara benzer bazilarinda ise aksine
sonuclar elde edilmistir.

Ceyhan (2005) gesitlere gore protein orant farkinin 6nemsiz oldugunu,
Erbas (2012) cesitlere gore protein orani farkini Snemli ve % 12.0-17.6
arasinda, Hisir (2009) ¢esitlere gdre protein orani arasindaki farkin dnemsiz ve
ilk yil % 12.6, ikinci yil ise % 13.9 oldugunu, Peterson ve ark. (1975)
tarafindan toprak N miktar1 ile tane protein konsantrasyonu arasinda bir
ilskinin bulunmadig ifade edilmistir.

SONUC

Arastirma, Van ilinde yulaf (Avena sativa L.) yetistiriciligi i¢in ekim
sikligi ve azot dozlarmi saptamak amactyla, Van YYU Ziraat Fakiiltesi
Aragtrma ve Uygulama Alanlarinda 2014- 2015 yillarinda “Tesadiif
Bloklarinda Boliinen Boliinmiis Parseller Deneme Desenine” gore ii¢
tekrarlamali olarak yiiriitiilmiistiir.

Arastirmada, ii¢ yulaf ¢esidinde (Checota, Faikbey ve Seydisehir), ii¢
ekim siklig1 (350, 450 ve 550 tane/m?) ve dort azot dozunun (0 (kontrol), 4, 8
ve 12 kg N/da) verim ve verimle ilgili 6zelliklere etkisi incelenmistir.

2014-15 sezonunda alinan 263.8 mm yagis, UYO’dan 128.1 mm daha
diigiiktiir. Bitki geligiminin yogun oldugu ti¢ aylik donemde Mart ay1 iginde
3.5 mm (UYO’dan 48.4 mm dah diisiik), Nisan ay1 i¢inde 8.8 mm (UYO’dan
46.9 mm daha diisiik) ve Mayis ayinda 13.5 mm (UYO’dan 29.3 mm daha
diisiik) yagis alimmistir. Alman bu yagis miktarlart UYO’dan ciddi miktarda
diisiiktlir ve bu durum bitkilerin vegatatif ve generatif gelisimini olumsuz
yonde etkilemistir (Cizelge 1). Tamm (2003), Sawicki (1984), Anderson ve
ark. (1989) ile Buerstmayr ve ark. (2007), sicaklik, yagis miktar1 ve dagilimi
basta olmak iizere iklim kosullarinin yulafta tane verimi, verim unsurlari ve
kalite 6zellikleri lizerinde 6nemli derecede etkisinin oldugunu bildirmislerdir.

Arastrmada metrekarede salkim sayis1 bakimindan; azot dozlari,
ekim sikliklar1 ve c¢esitler arasindaki farklar ve bunlar arasindaki
interaksiyonlarm etkileri istatistiki olarak 6nemli bulunmamigtir. Salkim
uzunlugu bakimindan giibre dozlarinin etkileri dnemli olup yiiksek degerler
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N8 ve N12 dozlarinda (sirastyla 26.08 ve 26.07 cm) alinmis, en diisiik ise N4
dozunda 25.1 cm elde edilmistir. Salkimadki tane sayisi yoniinden ¢esitlerin
etkisi onemli olup en yiiksek Checota’da 91.7 ve en diisiik Seydisehir’de 85.1
adet gerceklesmistir. Bitki boyu yoniinden tiim faktorlerin etkileri istatistiki
olarak 6nemli bulunmamistir. Tane verimi yoniinden N dozlarinin verime
onemli etkileri olmus ve en yiiksek N12 dozunda 270.8 ve en diisiik NO
dozunda 219.4 kg/ da gergeklesmistir. Protein orani yoniinden fktorlerin
etkileri 6nemsiz bulumug ve ortalama % 15.5 elde edilmistir.

N dozlari, incelenen 6zelliklerden salkim uzunluklari ve tane verimlerini
¢ok 6nemli diizeyde (P<0.01) etkilemis ve tane verimleri en yiiksek N8 ile N12
dozlarinda sirastyla 267.8 ve 270.8 kg/da ve en diisiik NO dozunda 219.4 kg/
da almmustir.  Verim artigmm %  50-65’i N’lu  giibrelemeden
kaynaklanmaktadir (Frey,1959).

Bitki sikliklarmmin incelenen Ozellikler tizerindeki etkisi Onemsiz
bulunmustur.

Cesitler, incelenen dzelliklerden salkimdaki tane sayilarmi ¢cok onemli
(P<0.01) diizeyde etkilemistir.

Sonug olarak, yulaf tarimi i¢in kislar1 sert gegcen Van yoéresinde, gomme
ekimle giivenli bir sekilde yetistiricilik yapilabilecegi, denemede kullanilan
gesitlerden her Ugiiniin de tercih edilebilecegi, ekim siklig1 olarak aradaki
farklilk o6nemli ¢ikmadigi i¢in en distik sikhigm (350 adet/m?)
kullanilabilecegi, dekara 8 kg N hesabiyla azotlu giibrelemenin uygun olacagi
belirlenmistir.

TESEKKUR: Bu calisma, Fevzi ALTUNER’in doktora tezinin bir
kismini olusturmakta olup, Van Yiiziincii Y1l Universitesi Bilimsel Arastirma
Proje Bagkanligi tarafindan desteklenmistir (2010-FBE-D125).
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*The study depends on the related part of the doctorate thesis “The Study of Morphometric
Characteristics of Posterior Abdominal Wall Muscles of Elite Weight Lifters by Using MRI".
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2017, Lara, Antalya, Turkey.

1. Introduction

Lumbar region is a completely movable area between semi-movable
lumbar region and immovable sacral region. That’s why, it’s the body part that
takes on most of the body weight and operates in body movements. As a result,
most of the various injuries, degenerative changes and aches are observed in
the region (Kudas et al., 2008). Passive elements of lumbar region are lumbar
vertebras, facet joints and regional ligaments, whereas active elements are
abdominal muscles, paravertebral and posterior abdominal wall muscles
(Dolan et al., 1988, Wan et al., 2015).

The bone roof of posterior abdominal wall is composed of median and of
even lumbar vertebras, intervertebral discs, os ilium in lateral and the last two
costa in superior parts. The muscular structure is m. psoas major in medial
(MPSM), m. quadratus lumborum (MQL) in lateral and m. iliacus (MIL) in
inferior positions (Williams and Warwick, 1992; Armci and Elhan, 2001).
Posterior abdominal wall muscles actively function in vertebrae and femur
stabilization, lumbar vertebrae flexion, lumbar lordosis control, lateral flexion,
upright posture, track, stoop and weightlifting (Nachemson, 1966; Bogduk et
al., 1992; Jemmett et al., 2004; Moore and Dalley, 2006).

Weightlifting is a branch of Olympic sports that requires to lift maximal
weight by snatch and clean-and-jerk movements (Erdagi, 2019). For the sport,
lumbopelvic stability is primarily important and all joints and all striated
muscles are dynamically activated. In weightlifting, which requires a high
level of dynamic force and body as a stabilizer, loads, muscular weakness and
asymmetric muscular developments in lumbar region cause serious injuries
(Garhammer 1985, 1991). A healthy lumbar region is closely related to the
strong muscles in this region (Greene et al., 2001).

Physiologically, force is defined as the tension coming out of any muscular
contraction (Muratlt et al., 2007). There is a linear relationship between the
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increasing muscular force and cross sections of the muscles; any increase in
cross-sectional area (CSA) of a muscle causes an increase in muscular force
(Gindiiz, 1997).

Muscular force is measured by multi-functional dynamometers, isokinetic
or isometric test methods (Lexell and Downham, 2005). However, these
methods will be useless to measure the force of any muscle of muscular bundle
located in deep in the body such as posterior abdominal wall muscles. For such
muscles, researchers need magnetic resonance imaging (MRI) and computed
tomography (CT) images to measure cross-sectional area of muscles and get
assessments over these measurements.

There were previous studies on healthy individuals and athletes in different
branches aiming to determine the CSAs (Marras et al., 2001; Hides et al., 2007;
Engstrom et al., 2007; Stewart et al., 2010; Hides et al., 2010; Asaka et al.,
2010; Kountouris et al., 2012) of the posterior abdominal wall muscles. In
these research studies, CSA was measured from the cross-sections taken from
L4-L5 disc for MPSM (Takahashi et al., 2006; Stewart et al., 2010; Tachi et
al., 2011), and from L3-L4 intervertebral disc for MQL.

It was reported that the CSA of MPSM was bigger in men compared to
women (Marras et al. 2001), and that bigger in contralateral hand side in cricket
players (Hides e al., 2007). In another study conducted on men football players,
it was reported that this muscle was bigger on the dominant foot side and this
situation was related with injuries (Stewart et al., 2010). It was also reported
that the CSA of the MQL of cricket players was bigger on the dominant side
based-on the use of dominant hand (Hides et al., 2007; Engstrom et al., 2007),
while Kountouris et al., (2012), reported that it was bigger on the contralateral
side. In another study conducted on the MR images of men football players it
was determined that the muscle was bigger on the contralateral foot side (Hides
et al., 2010). It is clearly observed in the previous studies that asymmetric
sports cause asymmetry in these muscles.

In literature search, no studies on the cross-sectional area measurements of
posterior abdominal wall muscles of Olympic-style weightlifting athletes.

The study aims to find out CSA of posterior abdominal wall muscles of
Olympic-style weightlifting athletes and to study effects of the sport on these
muscles.

2. Materials and Methods

The study included 4 groups: two groups of national and international
weightlifting  athletes participating in  Olympic-style  weightlifting
championships and training actively and regularly for the last 5 years (n= 10
men, n=10 women, aged 18-24) and two groups of sedentary volunteers having
similar age, height, body weight, body mass index and body surface area (n=10
men, n=10 women). The dominant hands of the research groups were
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determined based on their daily life usage of their hands, while their dominant
foot was determined based on the jumping foot. Demographic data concerning
the research groups are shown on Table 1.

Ethical Committee Approval Documents concerning the study was gained
from the Selcuk University, Faculty of Sports Sciences Ethical Committee,
dated 29-09-2015 and numbered 39, and all of the procedures were performed
according to this document. Physical inspections of the volunteering
participants were performed by a specialist physician. Following this activity,
necessary explanations concerning the content of the study was made to the
volunteers.

2.1. MRI Protocol

For abdominal magnetic resonance imaging of participants, 1.5 Tesla
magnetic imaging device (Magnetom Avanto; Siemens Healthcare Erlangen,
Germany) was used, which was located in the Radiology Department of
Medical Faculty of the Necmettin Erbakan University. The volunteers were
positioned on the MR table in a supine posture, they were asked to extend their
legs fully. Four channel phased array body coils were placed on the abdominal
region and the preparations were completed for MR test. The region to be
imaged in the study was determined as the proximal border of the 12%" thoracic
vertebrae, and distal border of trochanter minor of femur. Two successive
imaging was conducted with the same protocols from the proximal to the distal
for the individuals who did not fit into in the field of vision (FOV) determined
in the axial imaging. Sagittal and coronal images were taken from the relevant
region in order to use firstly in axial evaluations (T1 parameters: TE: 10,
TR:1150, Cross section thickness: 5 mm, Interslice distance: 5 mm, Matrix:
320*160, FOV: 206*330, NEX: 2) and secondarily in radiological evaluations.
Imaging process was completed after recording the MR images to the CD-
ROMs in DICOM format.

2.2. MRI Evaluation

MR images were evaluated by a radiologist. The axial cross section images
were determined which include the relevant muscle images in the CD-ROMSs
opened in personal computers. After being named from proximal to distal,
these images were recorded to the files created for each participant in JPEG
format. On the images, the borders of the muscles with the neighboring tissues
were determined and recorded (Figure 1) via a graphic tablet (Uc-logicLapazz
A4 professional Design Tablet, Japon).

2.3. Muscle Cross-Sectional Area (CSA) Measurements

In this phase of the study, initially, the axial MR imaging levels were
determined to be used in CSA measurements of each muscle. For MPSM L4-
L5 (Peltonen et al., 1997, Takahashi et al.,2006, Hides et al.,2010, Stewart et
al., 2010, Tachi et al., 2011), for MQL L3-L4 (Hides et al., 2007, Asaka et al.,
2010, Kountouris et al., 2012, Hoshikawa et al., 2013) images were chosen
passing through the intervertebral disc level. As for MIL, axial images were
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chosen passing through the central point of S2 vertebra. In muscle CSA
measurements, point counting method was used. The axial images, whose
borders with the neighbor tissues were previously determined, were opened in
the Imagel (National Institute of Health) program. After necessary
synchronizations, point grids were thrown randomly upon the images and the
points falling to the muscles were counted. After this last transaction, which
was repeated three times for each muscle, the averages of the obtained point
counts were taken (Figure 2). After multiplying these values with the area
representing the surface of a point (36 mm? for men, 25 mm? for women) on
the grid, the CSA measurements of the muscles were completed.

Figure 1. Posterior abdominal wall muscles borders on axial cross-
sections. A; image taken from Ls-L4, B; image taken from Ls-Ls intervertebral
disc and C; image taken from S, vertebra level. PSM; m. psoas major. QL; m.
quadratus lumborum. IL; m. iliacus.
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Figure 2. throwing point grids upon MR images, and determining the
points fallen to the muscles, in the ImageJ program. The image is taken from
A; L3-L4, B; L4-L5 intervertebral disc and C; S, vertebra levels.

2.4. Statistical Analysis

Analysis of the morphometric data obtained from the study was performed
by using the SPSS 23.0 analysis program. Based on the data obtained from the
research groups, the Paired T-test was performed in the comparisons regarding
the usage of right-left, dominant hand and foot, the Two-sample T-test was
conducted in the comparisons of groups (among the men participants, and
among the women participants). P <0.05 was considered significant. The
results were presented as a chart in the mean + SE.

3. Results

The age, height, weight, body surface area, and body mass index data of
the research groups are shown on Table 1. The groups were compared in terms
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of these parameters and no statistical difference was observed (P>0,05)
between the groups except for the body mass index of women (P <0.05).

Table.1. Age and body morphometric measurements of the research groups.

Groups

Morphometric Men Women

Features Athlete Control Athlete Control

(n=10) (n=10) (n=10) (n=10)

Age (year) 18.6+0.6 18.6+0.6 19.5+0.4 19.5+04
Height (cm) 172.7£2.0 173.7+1.8 157.9+2.1 158.7+1.9
BW (kg) 78.0+4.2 78.0+4.0 55.742.4 55.6+2.3
BSA (m?) 1.911+0.05 | 1.918+0.01 1.554+0.04 1.559+0.04
BMI (kg/m?) 26.4+1.4 24.3£1.8 22.3+0.8 19.7+0.8
D-NDH 8(R)-2(L) 10 (R) 10 (R) 8(R)-2(L)
D NDF 6(R)-4(L) | 8(R)-2(L) | 9(R)-1(L) | 8(R)-2(L)
BW: Body weight, BSA: Body surface area, BMI: Body mass index.
D-NDH: Dominant hand, D-NDF: Dominant foot, (R): Right, (L): Left

Right-left and total cross-sectional surface area of posterior abdominal wall
muscles in the research groups was shown on Table 2. While the presence of
MPSM and MQL were observed on the left in men athletes and the presence
of MQL on the left in the women control groups, MIL was observed to have a
larger CSA on the right (P<0,05) (Table 2).

The results of the CSA assessment performed by taking into consideration
the usage of dominant hand and foot in the research groups were shown on
Table 3. It was observed that, based on hand usage, there was not only a
statistical difference between MPSM in men athletes and women control
groups, but also a statistical difference between MIL and total muscle CSAs in
the women control group (P<0,05). Based on the evaluation of feet usage, It
was detected that the muscle CSA sizes examined were similar on the both
sides (Table 3).
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Tablo 2. Right-left and total cross-sectional surface area of posterior

abdominal wall muscles (cm?).

Gr MPSM MQL MIL Total
oups Right Left p | %/| Right Left p | % | Right | Left p | % | Right | Left p | %
Athlete | 177,090 | 1882054 | 001 | 6 | 742040 | 82:065 | 004 | 11 | 181208 | 1681 oy | 5 1 3222 430,005 | 0318 | 2

5| (a=10) 0 10 05

a2

2| Control 1754128 | 1802047 | 025 | 3 | 702033 | 812027 | 074 | 3 | VRBEL2 | 16820, o | 5| B2EL 045 0755 | 1
(0 10) 2 86 64

m WEM,W 1106020 | 109:078 | 074 | 1| 43030 | 47:040 | 014 | 9 | 042051 | 37| 011 | 10| 2450 | 252004 | 0500 | 1
=

[=]

= Nmnw% 1042020 | 10,0:0,58 | 040 | 4 | 342010 | 302008 | 002 |15 | 10508 [ 8605 go0r | g5 | B2EL | 2250156 | 0,066 | -6

MPSM: M.psoas major, MQL: M. quadratus lumborum, MIL: M. iliacus, (P < 0,05).
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Table 3. Cross-sectional surface areas of posterior abdominal wall

muscles in terms of the usage of dominant, non-dominant hand and foot (cm?).

MPSM MQL MIL Total
Groups
DS NDS P DS NDs P Ds NDS P Ds NDS P
w&wﬂ” 17,7£1.22 18,8+127 0,01 7.4+126 8.2+0,66 0,08 18,0+0,81 16,9+1,07 0,183 43242 03 4352193 0,30
=
g
= WM% 17,540,534 18,0046 023 7.5£0.33 810,27 0,75 17,821,22 16,940,386 0,273 43241 64 4254115 0,76
S
Athl
Jusi m nuum” 11,0+0,29 10,9+0.29 0,74 43203 47604 0,14 940,51 8,9£0,57 0,114 24,7+0,83 24,440,94 0,33
= mauncw 10,740.75 9,820,60 003 | 362033 3,6£0.47 0.97 950,86 8,820,094 0,04 2422146 2224156 | 0,001
n.
Athl
oiﬂw 18.041,30 18,6122 025 7,540,5 2,106 0,24 17,5£0,96 1744097 0,841 43,122,00 4404212 047
“ =
]
5 - ms.mm 17,840,356 17.6+0.45 0,69 772026 8,.2£0,31 0.21 17.7=1,23 17,040,385 0,402 432+162 42,8+1,18 0,73
=
3 Athl
Fm P :muw 11,0+0,28 10,940,350 039 | 432031 470,38 0.09 9,320,356 9,040,354 0422 | 24392051 | 246087 | 096
.
E A_Muauwn__“% 10,4£0,63 10,1£0,75 0,62 3,720.32 3,6:0,16 0,73 9,720,935 5,0£0,88 0,263 23,7x1,33 22,7£1.56 0,27
=

MPSM: M. psoas major, MQL: M. quadratus lumborum, MIL: M. iliacus.
DS: Dominant side. NDS: Non-dominant side.
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The values of total muscle (right-left) cross-sectional surface areas
concerning the research groups were shown on Table 4. It was observed that
the size of the posterior abdominal wall muscles in the men athletes had quite
a resemblance with the control groups. It was also detected that, while there
was a hypertrophic effect of weightlifting sport on the MQL of women athletes
there was no effect on other muscles (Table 4).

Table 4. Right-Left total posterior abdominal wall muscles CSA (cm?).
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4. Discussion

In MR images taken from different regions of healthy men (26 yrs) and
women (25 yrs) individuals, the CSA of the right and left MPSM was measured
at the highest rate in L5 level, while the MQL was measured at the highest rate
in L3 level; and it was reported that these muscles are always larger on the left
(P<0.05) (Marras et al., 2001). It was also reported that these muscles had
larger CSAs on the left in older control group (66) and men (67) exercise
group, on whom a rowing training was implemented (Asaka et al., 2010). In
another study conducted on healthy men (25 years of age), who did not deal
with sports, it was revealed that while MPSM were large on the right, MQL
was large on the left (McGill et al., 1993). In this research, while both muscle
CSAs in men groups were observed numerically large in the left side, as
reported in the literature (Marras et al. 2001, Asaka et al. 2010), a statistically
significant difference was observed in weightlifter men. In the women groups,
it was observed that while MPSM are numerically larger on the right side, and
MQL is numerically larger on the left side, the difference between right-left
MQL was detected only in sedentary women. The MPSM surface, which was
measured in the men individuals, were in parallel with the data of Asaka et al.,
(2010)’s exercise group, whereas it was about 1 cm? lower than the data of
Marras et al., (2001) and McGill et al., (1993). As per the women, it was
observed that the MPSM area was almost the same in same age groups and it
was smaller in the older age groups, while the area of MQL was in parallel
with the McGill et al., (1993)'s data, it was detected that it was about 2 cm?
larger than the results of Marras et al., (2001) and Asaka et al., (2010). It was
concluded that these differences observed might be originated from the
lifestyle differences, demographic differences, and selected measurement
methods. It has been reported in the literature that the usage of the dominant
hand or foot causes asymmetric muscle development in the lumbar region, and
this can lead to injuries or it can occur after injuries as well (Engstrom et al.,
2007). In a study on men cricket players, it was observed that the CSA of
MPSM had a symmetrical composition depending on the dominant hand usage
of the athletes, and it was also reported that the asymmetry, which was due to
large CSA of MQL on the dominant side, might be related to injuries (Hides
et al., 2007). In another study, it was reported that in men cricket players, the
CSA of MQL was significantly larger at the dominant hand side, while the
control group did not have an asymmetry in the control group of swimmers.
The authors stated that since the swimming is symmetrical sports branch,
asymmetry is not detected in the swimmers (Engstrom et al., 2007). The values
of MPSM CSA obtained from the current study were similar to the previous
values in the literature. It was determined that there was a statistically
significant difference between weightlifter men and sedentary women (P
<0.05). In MQL, unlike the cricket players, it was observed that the usage of
the dominant hand did not cause to asymmetry as reported in swimmers.
Stewart et al., (2010) reported that CSA of MPSM in elite men soccer players
was larger on the dominant foot side. In another study on men soccer players,
it was reported that while CSA of MPSM was larger on the dominant foot side,
and it was larger on the contralateral foot side in MQL. It was also detected in
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this study that the presence of asymmetry was not related to injuries (Hides et
al., 2010). In our study, no statistical difference was observed among the
groups in the CSA measurements of MPSM, MQL, and MIL in terms of the
usage of the dominant foot. We attributed this to the fact that the weightlifting
is a symmetrical sport. In addition, we evaluated that the muscle CSA of the
weightlifters should be monitored in certain time periods to impede the
presence of asymmetry in order for the health and success of the athletes.
Marras et al., (2001) reported that total CSAs of MPSM and MQL in healthy
men (26 yrs) and healthy women (25 yrs) were, respectively, 37 cm? and 10.58
cm? in men, and 19.58 cm? and 4.5 cm? in women, respectively. It was reported
that while CSA values of the same muscles of men soccer players with an
average age of 12-13 were, respectively, 17.4 cm? and 7.7 cm?; as per the
soccer players, who were subjected to special training, the values were 17.8
cm? and 7.5 cm? (Hoshikawa et al., 2013). Takahashi et al., (2006) reported
that the CSA of MPSM was exposed to atrophy with increasing age. It was
detected that the data in our study complied with the MPSM data of the 20-
year-old group of Marras et al., (2001) and Takahashi et al., (2006); however,
it was different from the data of Hoshikawa et al., (2013). We evaluated that
the observed differences were due to age differences of the groups in the
research, and due to the lack of activities requiring body and leg flexion in
weightlifting as in the other sports branches.

There was no information about the CSA of MIL in the literature review.
In this study, MIL was measured from axial MR images taken from the S2
vertebral level. While the muscle in all groups has numerically larger CSA
values on the right side, dominant hand and foot side; a statistical difference
was detected in sedentary women except for the dominant foot. Our study
revealed that there was no statistical difference in the total CSA values of
muscles examined between elite athletes and sedentary individuals except for
MQL in women. Therefore, it was evaluated that there were insufficient or no
activities aiming to improve these muscles in the training program of the
weightlifters in our country. As the conclusion, it was determined that
attaching posterior abdominal wall muscles improving trainings to the
programs of the athletes not only increases the success of the athletes in
national and international competitions, but also impedes any possible injuries.
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1. Introduction

Trombocyte rich plasma (PRP) is used widely in the last years in many
fields. Especially in the last years in the field of reproduction. But there isn’t
any standart protocol at the moment. The normal ratio of erythrocyte to
thrombocytes in a blood sample is almost the opposite in a PRP treatment. it
is thought that the changing concentration of thrombocyte has a positive effect
on wound healing (1).

PRP is used commonly in regenerative medicine (2). PRP treatment is
commonly used in different fields such as orthopedia, dermatology and esthetic
surgery (3,4,5). Thrombocytes contain high concentrations of cytokines and
growth factors, thrombocyted growth factor, insulin like growth factor,
vascular endothelial growth factor, thrombocyte originated angiogenic factor,
growth conversion factor beta, fibroblast growth factor, epidermal growth
factor, connective tissue growth factor and interleukin. Thrombocytes also
contain fibronectin, vitronectin, sphingosine 1 phosphate which are good for
wound healing (6,7,8).

All these factors and mediators cause differentiation of cell, proliferations
, immigration, vascularisation and extracellular accumulation. This is the
reason why different disciplines in medicine such as plastic surgery and
orthopedics use PRP for treatments. PRP is also used in reproductive
medicine, ovarian insufficiency, unexplained infertility and thin endometrial
cases (6,8).

2. PRP Preparation Methods

PRP is basically obtained from the blood that is centrifuged in a an
anticoagulant containing test tube. After centrifuging, the concentrated growth
factors and mediators are applied to the wounded area where it provides
healing.

During the first centrifuge three different layers are observed. On the top
plasma layer, in the middle leukocyte and thrombocyte rich layer the buffy coat
layer and the deepest layer is rich from erythrocyte. The second centrifuge is
held longer to obtain a more prominent buffy coat layer. Hereby is a
thrombocyte rich plasma obtained (9).
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Different methods are used for PRP preparation.. But the excessiveness of
application fields and the necessity of different concentrations of PRP amount
makes the situation a bit complicated. The lack of standardization and wrong
application after centrifugation may cause formation of insufficient amount of
active agent (10).

3. Reduced Ovarian Reserve

Until recently it was thought that the number of female reproductive cells
were at constant amount and were depleted with certain reasons such as
increased age and at certain periods (11). According to some studies ovaries
have stem cells and these might be used in the treatment of patients that have
low ovarian reserve (12).

According to an experimental study of rats; PRP has an ovarian protective
function on ovarian torsion distortion (13). It is observed that PRP induces the
reproduction of primordial germ cell series in vitro culture medium (14).

There are several cases reported about introvarian PRP applications which
include patients with seriously reduced ovarian reserve and menopause
(12,15,16).

Blastocytes obtained from PRP from 4 patients at age between 36,5 to 46
with reduced AMH levels were frozen in another study. Before and after PRP
aplication results show a significant difference in FSH level whereas no
difference in AMH levels are determined. Nevertheless the results of the
embryo transfers performed with frozen blastocytes are not shared out (12).

Sfakianoudis at al., performed intraovarien PRP on three patients with
reduced ovarian reserve and many unsuccessful IVF tries. And increased AMH
hormone level with reduced FSH levels were reported about these three
patients. Pregnancy is achieved in these three patients. Two of these patients
got two and three blastocyte transfer respectively. And the third patient got
spontaneously pregnant after three months of PRP treatment (15).

In another study of the same group, the case of a patient with early ovarian
failure was shared. After an intraovarian PRP treatment, they have achieved a
biochemical pregnancy after a normal IVF cycle (16).

Experimental animal studies show positive effect on PRP of ovary . As well
as the case reports also the clinical studies support the positive effect on PRP
of ovary. But these are not supported by large scaled clinical control studies.
This is the reason why it is a week proof that PRP has an active role on the
development of ovarian tissue. All the progressions show , more proof is
needed fort he PRP’s effective application.

4. Recurring Implantation Failure
The recurring implantation failure and patients with thin endometrium are
another controversial circumstances of the PRP treatment. Unfortunately no
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effective solution is found for that problem (11). It is expected in these patients
that PRP treatment will increase the adhesion molecules and movement of stem
cells will increase the receptivity.

Chang at.al, applied introendometrial PRP as well as estrogen treatment to
the patients with endometrial thickness less than 7 mm during 64 thaw embryo
transfer cycles. Among these patients approximately 1.13 mm thickening of
endometrium is observed. And also an increase at the ratio of implantation and
clinic pregnancy levels. The study was unrandomized that’s why the results
were high and remarkable . Fort his reason the thickening of endometrium is
not accepted as a remarkable result in this study (17).

An increase of sub endometrial vaskularization as well as %45 pregnancy
is achieved in another study with 68 PRP treated patients with <5 mm
endometrium thickness (18).The study data does not reveal the effectiveness
of PRP treatment. The reason for that is the transferred embryo quality as well
as the unclear induction protocols.

Kim at al., treated 22 woman patients with failed frozen cycle and thin
endometrium .Pregnancy is achieved by %20 of these patients, but the embryo
quality and the cycle from which the embryo is obtained is still unclear. For
this reason there is no proof for the effectiveness of PRP (19).

In a retrospective study the patients with suboptimal endometrium treated
with PRP are compared to patients with normal endometrium according to
hormone replacement therapy. Thaw embryo transfer cycle protocol is applied
to all the patients. The criteria applied to all patients is not mentioned. The
spontaneous curettage was being wrong calculated and that caused the ensue
of the ratio of %16.7 live birth. This result is remarkable compared to the
literature (20). Also donor oocytes are used in this study which is again a point
to consider.

In all these studies the content amount of PRP and growth factor
containing PRP density is not mentioned clearly, which is also a point to
consider as it’s deficit (21).

Twenty patients were included to frozen embryo transfer cycle and they
were treated with PRP two days before the transfer. It is mentioned that 18 of
these patients got pregnant and 16 of them had a healthy pregnancy (22).

One can not attribute the IVF success to the thickness of endometrium. The
quality of the transferred embryo is also an important criteria. As well as the
studies mentioning the importance thickness of endometrium in pregnancy
(23), there are also studies which do not show any association between
endometrium thickness and pregnancy (24).

5. PRP and Asherman Synrome
Adhesions in the uterine cavity due to endometrium basal layer damage is
defined as Asherman Syndrome. It is one of the most intractable infertility
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reason. There are studies where balloon hysteroplasty and hyaluronic asit
treatments are mentioned and gain recognition (25). In addition to these
treatments estrogen induction is also done.

In all these studies even in the cases with high mensturation ratios
childbearing cases are <%32. Placenta acreata and intrauterine growth
retardation may occur during pregnancy (26). In one of the studies patients
treated with hysteroscopy combined PRP were compared to the patients treated
only with hysteroscopy. The patients who got combined treatment had more
increase in endometrial thickness.

It is necessary to investigate the effects of PRP on Asherman syndrome
with experimental and randomized studies with control groups. It might be
necessary to support these studies also with surgery. Also visual data such as
ultrasound results might support these studies.

6. Results

It is early to say that PRP is effective in the treatment of women with
reduced ovarian reserve and implantation failure. There are many studies
comparing before —after PRP treatment. Most of the studies mention mostly
the data such as endometrial thickness , antral follicular number. They do not
mention the ratio of clinic pregnancy and afterwards the live birth.

Present studies do not show satisfactory results about PRP. That is why
PRP is not a part of the endometrium thickening treatment protocols. It
shouldn’t be forgotten that PRP contais high concentration of growth factors
and mediators. The PRP study results in the future are unpredictable (27).

PRP should not be offered except it is indication criteria. PRP’s efficacy is
still uncertain. To offer such a treatment to a helpless couple is unethical (28).

In very serious clinical control trials, many other promising adjunctive
therapies are mentioned as inappropriate (29).

Infertility is basically a medical problem but unfortunately it also contains
a familial aspect. I\VVF treatments of old mother candidates with reduced
ovarian activity and thin or damaged endometrium, are mostly unsuccessful.
This is the reason why these helpless infertile couples accept all these
adjunctive therapies with uncertain efficacy (30). Sometimes infertile couples
with the hope to have a child, are threatened with more than one of these
adjunctive therapies with uncertain efficacy. IVF treatments have a certain
amount of cost and with these adjunctive therapies, the costs are seriously
increased. PRP shouldn’t be suggested until it’s efficacy is proved .
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