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Karatekin Universitesi Fen Fakiiltesi Dergisi yilda iki say! olarak yayimlanir

ve Biyoloji, Fizik, Kimya, Matematik ve istatistik alanlarinda yapilan 6zgiin

an ve nitelikli akademik calismalari yayimlar. Dergide yayimlanmak Uzere

A gonderilen her tiirli yazi Editor 6n incelemesinden sonra “Hakem” inceleme ve

degerlendirmesinden gegirilir. Makalenin Dergi'ye sunulmasi daha dnce baska

bir yerde yayimlanmadigi ve halen yayimlanmasi girisiminde bulunulmadig
anlamina gelir.

Makalenin biitiini; sekil, grafik, fotograf ve tablolari icermek Uzere “Times
New Roman” yazi karakterinde, 12 punto, 1.5 satir araliginda ve iki yana yasli
yazilmalidir.

Sayfayapisi olarak A4 kagit boyutu kullaniimali ve Gstten ve soldan 3 cm, alttan
ve sagdan 2.5 cm bosluk birakilmalidir. Makale metnine sayfa ve satir numarasi
eklenmelidir. Makale dili Tiirkge ya da ingilizce olmalidir. Tiirkge hazirlanan
makaleler Turk Dil Kurumu'nun son yazim kilavuzu dikkate alinarak yaziimalidir.

Kapak Sayfasi: Makale basligi(makale dilinde), yazarlarin tam adlari (iinvansiz olarak)
ve galistiklari kurumlar ile sorumlu yazarin tiim iletisim bilgilerini(agik adres, e-mektup
ve telefon ve belgegecer numaralar) icermelidir. Makale baslhigi, kisa ve agiklayici
olmal, ilk harfler blyUk olacak sekilde kiglk harflerle, 14 punto ve koyu yazilmalidir.
Yazar isimleri kiiciik, soyadlari biyiik harflerle (sayfanin ortasinda) koyu yazilmalidir.
Yazar kurumlari, ilk harfler blyUk olacak sekilde kicuk harflerle yaziimalidir.

Ozet sayfasi: Makale basligi, 6zeti (en az 100, en fazla 250 kelime) ve anahtar
kelimeler (3-6 adet) makale dilinde verilmelidir. Ayni bilgiler diger dilde de
(makale dili Tiirkce ise ingilizce ya da tersi) verilmelidir. Ozet, kisaca arastirmanin
gerekcesini, amaclarini, yontemini, bulgulari ve onerileri icermelidir.

Anahtar Kelimeler: Ozet sayfasinin 1satir altina her anahtar kelimenin ilk harfi
blylk digerleri kiglk harflerle, mimkinse baslikta kullaniimayan, ¢alismayi en
iyi bicimde tanimlayacak en az 3 ve en fazla 6 anahtar kelime yaziimalidir.

Ana metin: Makale ana metni; Girig; Materyal ve Yontem; Bulgular; Tartisma ve Sonug;
Kaynaklar bolimlerinden olusur. Biittin ana bolim baglilar biyik harflerle ve koyu olacak
sekilde, alt bagliklar ise sadece ilk kelimenin ilk harfi blylk ve koyu yazilir. Basliklar ve
paragraf basl 0 cm iceriden baslamali, paragraflar arasi bosluk birakilmalidir. Sekil ve
tablolar makale icinde uygun yerlere sekil ve tablo numarasi verilerek yerlestirilmeli,
tablo basliklari tablonun Gst kisminda ve sekil basliklari seklin altinda verilmelidir. Sekil
ve tablo basliklari miimkn oldugunca kisa ve agiklayici olmalidir. Sekil resim ise yiksek
¢6zUnarlikte olmall, grafikise anlasiimasi kolay olacak sekilde diizenlenmelidir. Tablolarda
sadece yatay cizgiler kullanilimalidir. Makaleye konu canli tlir ya da trlerinin yerel isimleri
kullaniliyorsa bunlarin bilimsel adlari metinde ilk gectikleri yerde belirtimelidir. Birimler
icin uluslar arasi birimler sistemi kullanilmali (The International Systems of Units, SI) ve
ondalik ifadeler nokta (.)ile belirtimelidir (rnegin, %45.7 veya 0.221).

Sekiller ve Tablolar: Sekil, grafik, fotograf ve benzerleri “Sekil”, sayisal degerler ise
“Tablo” olarak belirtilmelidir. Tim sekil ve tablolar makalenin igine yerlestiriimelidir.
Sekilvetablolarinboyutek sayfadiizeninde en fazla16x20 cmve ¢ift stitun diizeninde
ise genigligi en fazla 8 cm olmalidir. Sekil ve tablolarin boyutu baskida gikabilecek
¢ozndrlukte olmalidir. Arastirma sonuglarini destekleyici nitelikteki resimler 600
dpi ¢cozundrlugunde “jpg” formatinda olmalidir. Her tablo ve sekle metin igerisinde
atif yapiimalidir. Tim tablo ve sekiller makale boyunca sirayla numaralandiriimaldir
(Tablo 1ve Sekil 1). Tablo ve sekil basliklari ve agiklamalari kisa ve 6z olmalidir. Sekil
ve tablo baslik yazilari 10 punto, sekil ve tablolarin igindeki yazilar 9 punto, tablo alti
yazilar 8 punto Times New Roman yazi karakterinde olmalidir. Tablo ve sekillerde
kisaltmalar kullaniimis ise hemen altina bu kisaltmalar aciklanmalidir.



Birimler: Tim makalelerde Sl (System International d'Units) dlgim birimleri
kullanilmalidir. Ondalik kesir olarak nokta kullanilmalidir (1,25 yerine 1.25 gibi).
aor Birimlerde “/* kullaniimamali ve birimler arasinda bir bosluk verilmelidir (m/s
A yerine m s-1, J/s yerine J s-1, kg m/s2 yerine kg m s-2 gibi). Sayi ile sembol
arasinda bir bosluk birakilmalidir ( 4 kg N ha-1, 3 kg m-1s-2, 20 N m, 1000 s-1,
100 kPa, 22 °C gibi). Bu kuralin istisnalari diizlemsel agilar igin kullanilan derece,
dakika ve saniye sembolleridir (°, " ve “). Bunlar sayidan hemen sonra konmalidir
(10°, 45', 60" gibi). Litrenin kisaltmasi “I" olarak belirtilmelidir. Climle sonunda
degillerse sembollerin sonuna nokta konulmamalidir (kg. degil kg).

Formiiller: Formuller numaralandiriimali ve formal numarasi formlin yanina
saga dayall olarak parantez icinde gosterilmelidir. Formllerin yazilmasinda
Word matematik islemcisi kullanilmali, ana karakterler 12 punto, degiskenler
italik, rakamlar ve matematiksel ifadeler diiz olarak verilmelidir. Metin icerisinde
atif yapilacaksa “Esitlik 1" bigiminde verilmelidir (...iliskin model, Esitlik 1" de
verilmistir).

Kaynaklar: Makale icinde atif yapilan tim kaynaklar Kaynaklar boliminde
alfabetik olarak listelenmelidir. Ayni sekilde Kaynaklar bolimindeki tim
eserlere metin icinde atif yapiimalidir. Kaynaklar metin iginde yazarin soyadi
ve yayinlandigi tarihe gére verilmelidir (Ornegin: Kray and Fisher 2008; Yilmaz
ve ark. 2005; Zigler 1983a ve 1983b). Atif ciimle iginde kullanilacaksa sadece
yili paranteze alinmalidir (Ornegin: ‘Steffenrem et al. (2007) Picea abies odun
ozelliklerinin ...").
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Abstract

Investigation of the intense THz laser field-related optical response of a
two-dimensional parabolic quantum dot with on-center screened Coulomb
impurity has been performed within the framework of high-frequency Floquet
theory. The energy spectrum and wave functions of the system are obtained
by using the finite element method while optical absorption coefficients
and refractive index changes are calculated based on the compact-density
matrix approach. Our results highlight the fact that action of intense laser
field on the system leads to important modifications in the electronic and
optical characteristics. Also, we found that the peak amplitude and position
of optical coefficients can be adjusted by altering screening parameter and
confinement strength. The controllability of these features could be useful for
optimization of the optoelectronic devices.

Ozet

Merkezde perdelenmis Coulomb safsizligina sahip iki boyutlu bir parabo-
lik kuantum noktasinin yogun THz lazer alanina bagh optik cevabinin
aragtirilmasi, yiiksek frekanslh Floquet teorisi gercevesinde gerceklestirilmisgtir.
Sistemin enerji spektrumu ve dalga fonksiyonlar: sonlu elemanlar yéntemi kul-
lanilarak elde edilirken, optik sogurma katsayilar1 ve kirilma indisi degigiklikleri

kompakt yogunluk matrisi yaklagimina gore hesaplanmaktadir. Sonuglarimiz,
yogun lazer alaninin sistem tizerindeki etkisinin elektronik ve optik 6zelliklerde
onemli degisikliklere yol actigini vurgulamaktadir. Ayrica, optik katsayilarin
pik genligi ve konumunun, perdeleme parametresi ve hapsetme siddetinin
degistirilerek ayarlanabilecegini bulduk. Bu 6zelliklerin kontrol edilebilirligi
optoelektronik cihazlarin optimizasyonunda faydali olabilir.

Screened Coulomb impurity

1.INTRODUCTION

In recent years, studies on the electronic and optical properties of two-dimensional quantum dots
(2DQDs), which possess extraordinary electronic and optical properties, have become important not
only from the aspect of fundamental science but also for device applications (Barseghyan, 2015; Huang,
2013; Kumar, 2023; Mikhail, 2017; Shojaei, 2015). In particular, the physics of impurity states in QDs
has become an important subject due to the modification of electronic and optical properties associated
with impurity(Wang, 2019). Therefore, many researchers have focused on the intriguing impurity-
related properties of QDs and have broadcasted a number of publications (Bera, 2016; Hashemi, 2015;
Vala, 2017). Xie have investigated both the electric field and confinement effects on the impurity-
related states and nonlinear optical rectification of a parabolic disc-like QD (Xie, 2009). Al-Hayek

!dilaragulkilic@gmail.com (Corresponding Author); %serpil.sakiroglu@deu.edu.tr
!Physics Department, Graduate School of Natural and Applied Sciences, Dokuz Eyliil University, 35390 Izmir, Turkey
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and Sandouga have obtained the hydrogenic-like impurity binding energy of a Gaussian QD by using
the method of the shifted 1/N expansion (AlHayek, 2015). The controllability of electronic properties
and optical characteristics in an impurity doped quantum disc by magnetic field has been demonstrated
by Niculescu and co-workers (Niculescu, 2017).

In most of the studies, the impurity potential in QDs is usually described by Coulomb poten-
tial (CP) (Coden, 2017; Kirak, 2022; Sheng, 2016) or Gaussian impurity (Ganguly, 2017; Halonen,
1996; Sarkar, 2016), while the Screened Coulomb (or the Debye-Yukawa) potential (SCP) (Varshni,
2001) is less preferred for impurity modeling. Although less studied in QDs, the SCP, which is a
short-range potential and tends faster to zero than CP at |r| — oo limit (AlAhmadi, 2012; Poszwa,
2014), has been widely implemented in different areas such as atomic physics, nuclear physics, plasma
physics, semiconductors, and quantum chemistry (Brum, 1984; Chang, 1988; Jiao, 2014; Soylu, 2008;
Taseli, 1995). For instance, Ping and Jiang have investigated the effects of the charge screening on
the exciton binding energy in GaAs-Al,Ga;_, quantum wells (Ping, 1993). Villalba and Pino have
presented the energy levels of a two-dimensional screened hydrogenic donor under a constant magnetic
field (Villalba, 2002). They showed that the strength of screening parameter is considerably effective
in consisting of the bounded states in 2D-screened hydrogen atom.

On the other hand, another important topic that is studied extensively is the effect of intense
THz laser field (ITLF) on the behavior of impurity states in nanostructures. Due to the ability
of ITLF on adjusting and controlling of electronic and optical properties of nanostructures, a great
number of works have been reported by researchers (Aktas, 2016; Chakraborty, 2018; Ungan, 2019;
Vinasco, 2019). Bejan and Niculescu have researched the influence of ITLF on the electronic and
optical properties in an asymmetric double quantum dots (Bejan, 2016). Theoretical results given in
Ref. (Brandi, 2004) show that the binding energies of donor impurities are affected by the intensity of
the laser. The research of photoionization cross-section and impurity binding energy in GaAs-GaAlAs
spherical quantum dots under electric and intense laser fields have been investigated by Burileanu
and they found that increment in the electric and laser field intensities leads to diminishment in the
magnitude of impurity binding energy (Burileanu, 2014). The other important research related to the
effect of THz laser field on the shallow-donor impurity binding energy in GaAs semiconductors has
been performed by Wang et al. and the obtained results show that the binding and transition energies
depend on the laser field intensity and can be changed by tuning laser intensity (Wang, 2017).

As can be seen from the literature, many studies have been conducted on the optical and electronic
properties of laser-driven QDs which include hydrogenic or Gaussian impurity. However, the effect
of ITLF on the optical response of a 2DQD with an on-center screened Coulomb impurity has been
not examined so far. The goal of this work is to investigate the electronic and optical properties of a
2DQD with impurity defined by SCP and irradiated by a THz laser. The structure of this paper is as
follows: The theoretical framework is described in Section 2 and Section 3 is dedicated to discuss of
the obtained results. Finally, a brief conclusion is given in Section 4.

2. MATERIAL AND METHOD

In this paper, we investigate the THz laser effect of an on-center donor impurity in a two-dimensional
parabolic QD system. Presence of an impurity is described with SCP given as Voo = —e™*"/r where
A is screening parameter characterizing the shielding of the impurity ions. We assume that the system
is irradiated by a non-resonant, monochromatic, circularly polarized ITLF of frequency 2. Within the
framework of non-perturbative theory, in the high-frequency regime the motion of electron is specified

T
by the time-averaged dressed potential (Vy(r, ag)) = 7 [ V(r + a(t))dt where T = 27 /€ is the period
0

of ITLF. Here a(t) = (2 cosQt + ysin2t) corresponds to the motion of the electron in the ITLF
and the ag = eAy/m*Q is the laser-dressing intensity parameter. Time-independent Schrodinger
equation governing the effects of high-frequency radiation for the zeroth Floquet component (¢nm)
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with corresponding quasienergy (ey,,) is given:

p2

2m*

+ (Vap(r,a0)) + (Vasc(r; @0)) | @nm(7) = enm@nm(r) - (1)

Here the radial and magnetic quantum numbers are depicted by n and m, Vyp and Vygo corre-
sponds to the laser-dressed form of parabolic confinement and screened Coulomb impurity potentials,
respectively. In this study, we have numerically carried out the calculation of eigen energies with cor-
responding eigen functions by using one-dimensional finite element method (FEM) based on Galerkin
approach. This approach identified in a weak formulation is a variational expansion method and the
basis functions are local, piecewise polynomials in real space. For the survey of the optical response of
the system, we have considered the dipole transitions allowed only between states satisfying the selec-
tion rule Am = +1. Therefore, we have selected the energy levels and the wave functions participating
in the transitions to be Eg = €qp, £1 = €11 and g = @0, Y1 = ©11.

The linear and third-order nonlinear optical absorption coefficients (OACs) for intersubband tran-
sitions are obtained by means of the compact density matrix approach and iterative scheme:

2
(1) _ /ﬁ 05’M10’ hFO 9
@ (LU) w €r (EIO — hw)Q -+ (hF0)2 ( )
aP(w,I) = —w £ ! 75| Miol
’ & \2nre0c) [(Eyy — hw)? + (hL)?]?
x {4 Miy| — | M1y — Mool? (3)

[3E}) — 4E10hw + h*(w? — T3)]
X )
E%) + (hIo)?

and the total OAC can be written as a(w, ) = a(w) + a®(w,I). Here ¢ and u are the electric
and magnetic permeability, o, is the carrier density, I is the intensity of the incident light with x-
polarization, n, is the refractive index of medium, c is the vacuum speed of light, £y denotes the
transition energy between the states, M;; = |(¢;|er cos ¢|1p;)| (i,j = 0,1) are the off-diagonal matrix
elements of the dipole moment and I'y = 1/7Tj is phenomenological operator.

The expressions of linear and the third-order nonlinear relative refractive index changes (RICs)
are given by, respectively:

An(l)(w) 1 E10 — hw
= Myo|? 4
Ny QTZ%GO, 10’ s (Em - hw)2 + (ﬁFQ)Q ( )
and
An®) (w, I) R Miol? osl
n dndeo " [(Ero — hw)? + (ATo)2)2

X [4(E10 — hw)|M10|2

My — Mop)?
S (B — )
X [Elg(Elo — hw) — (hFo)Q]

— (hTo)?(2E10 — hw) }] -
The total magnitude of the RIC is written as An(w, I)/n, = An™M(w)/n, + An®) (W, I)/n,.
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Fig. 1. Variation of energies of Fy and F; as a function of the screening parameter for different values
of (a) laser-dressing parameter and (b) confinement strength.

3. RESULTS

In this section, we present and discuss the numerical results concerning the influence of THz laser
field on a typical GaAs quantum dot structure with an on-center screened impurity. The physical
parameters used in our calculations are: m* = 0.067mg (mg being the free electron mass), charge
density of o5, =5 x 102 m™3, Ty = 0.14 ps, p = 47 x 107 Hm™!, n, = 3.2 and I = 1.5 x 10! W/m?.

Before discussing the optical response of the system, it would be beneficial to investigate the
effect of screening parameter on the energy states. Hence, the dependence of energies Ey and Ej
on A—parameter for several values of laser-dressing parameter and confinement strength is presented
in Fig. 1. As is apparent from Fig. 1 (a), the increase of ag leads to a significant rise in the Fj
whereas F is less affected. In Fig. 1 (b), we can clearly see that augmentation in fwy gives cause for a
remarkable increase in 1 while inducing relatively less increase in the ground-state energy. As is seen
from both figures, the greater values of A—screening parameter bring about a notable enhancement in
the energies.

In attempt to understand the behavior of the ground-state binding energy of the laser-dressed
system with screened Coulomb impurity, in Fig. 2 we present the variation of binding energy as a
function of laser-dressing parameter for three values of A\ and Awg. Binding energy is defined by
By, = Eg — Ey where E8 states the ground state energy in the absence of impurity. Fig. 2 (a) displays
an appreciable diminishment in the magnitude of binding energy for higher values of A. Increment of
screening effect brings about weakening interaction between impurity and electron which explains the
behavior in Fig. 2 (a). On the other hand, strengthening in confinement potential brings about an
increase in the binding energy as seen from Fig. 2 (b). The physical reason can be explained by the fact
that the greater values of fwg give rise to more localized impurity-related states because of stronger
quantum confinement and increment of absolute Coulomb interaction. Moreover, from Fig. 2 (a) and
(b) we observe that the magnitude of impurity binding energy demonstrates a remarkable decline with
increasing laser-dressing parameter owing to increment in the electron-impurity distance, which causes
weakening in the strength of the Coulomb interaction.

The investigation of the influences of A and 7wy on the dipole matrix element (|Mip|) is important
for better understanding of the optical response of the system under ITLF. Therefore, in Fig. 3 we
exhibit the change of magnitude of |Mjg| as a function of oy for different values of A and g . It is
clear from Fig. 3 (a) that the magnitude of |Mjo| showing an increasing behavior up to specific value
of aq is followed by a decrease. In addition, the augmentation of A—parameter leads to an increment
in the absolute value of |Mjg|. Fig. 3 (b) depicts that the dipole matrix element declines considering
higher values of fiwg. In this figure, remarkable observation is that the magnitude of | M| enhances
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Fig. 2.

A—parameter for confinement of 5 meV, (b) the confinement strength for a fixed A = 0.1 nm
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Fig. 3. Plot of |Mp| as a function of the laser-dressing parameter for three values of (a) screening
parameter and (b) confinement strength.

with increasing «q at the lowest value of fwg. However, for the greater values of fwg, the variation of
|Mio| depicts a similar behavior as Fig. 3 (a).

To investigate the effect of intense laser field on the optical response of the system, we display
the variation of the OACs and RICs as a function of incident photon energy for A = 0.1 nm™!
with hwg = 5 meV in Fig. 4. It would be important to remark that the dashed, dotted and solid
lines indicate the linear, third-order nonlinear and the total optical characteristics, respectively. The
greater values of g lead to a diminishment in the height of the resonance peaks of the OACs whereas
cause an increment in the magnitude of RICs. The physical interpretation of Fig. 4 can be explained
by the change in the absolute value of dipole matrix element by the increase in the cg—parameter and
this result is consonant with Fig. 3. The peak positions of OACs and RICs move to the lower energy
values (red-shift) with increasing ay owing to diminishment in the energy interval between states Ej
and E7, which could be easily seen in Fig. 1 (a).

Another important examination on the optical characteristics of the system is the effect of screen-
ing. Therefore, the variations of the optical coefficients as a function of incident photon energy for
several values of A\—secreening parameter considering the fixed values ap = 4 nm and hwy = 5 meV
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are shown in Fig. 5 (a) and (b). It can be clearly observed that in compliance with the previously
presented energy and |Mjg| data, increment in A—parameter leads to an increase in the peak heights
of the linear, third-order nonlinear and total OACs and RICs while the peak positions of OACs and
RICs shift toward to the lower energy region.

Fig. 6 demonstrates the variation of optical absorption coefficients and refractive index changes
versus the photon energy for different confinement strength for laser-dressing parameter of 4 nm.
From both figures, we evidently observe that augmentation of confinement strength brings about a
considerable reduction in the amplitudes of OACs and RICs. Besides, strengthening in confinement
causes a blue-shift in the optical response on account of enhancement in the transition energy.

It may be significant also to examine the effects of the screening parameter and confinement
frequency in the magnitude of resonant peak values of total OAC and RIC. Hence, Fig. 7 (a) and (b)
depict the changes in the peak values of OAC and RIC at resonance frequency as a function of aq for
different values of A and hwy.

The main figures of Fig. 7 (a) and (b) shows that the resonant peak values of OAC and RIC increase
for greater values of A and exhibit a decreasing behavior for stronger laser field. From the inset figure of
Fig. 7 (a), the noticeable behavior for the maximum value of total absorption coefficient is readily seen.
The highest value of |aot|mas is obtained for a specific confinement strength value (fiwg = 7 meV) at
lower laser dressing parameters whereas it is highest for Aiwg = 3 meV at greater values of . From
the inset figure of Fig. 7 (b), it can be readily seen that the maximum value of total RIC decrease for
higher values of hwg. Further, the resonant peak of RIC increases for lower values of g value but this
magnitude starts to decline with the strengthening in the ILF.

4. DISCUSSION AND CONCLUSION

In this work, investigation on the electronic and optical properties of a laser-driven 2DQD including
a screened Coulomb impurity has been performed. The influence of non-resonant, circularly polarized
ITLF has been tackled within the framework of Floquet approach and effective mass approximation.
The numerical solution of Schrédinger equation of system is achieved by the use of FEM. The numerical
results demonstrate that exposing an ITLF onto a 2DQD system results in remarkable changes in the
impurity binding energy, dipole moment matrix elements and the optical characteristics of the system.
By altering the magnitude of confinement frequency, laser-dressing and A—screening parameter, shifts
in the resonant peak positions of OACs and RICs are observed. On the other hand, enhancement in the
peak amplitudes of OACs and RICs is observed for the lower values of o and fuwg while this increment
is seen with increasing the screening effect. In brief, results of this work reveal that the confinement
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Fig. 4. The change in the linear, third-order nonlinear and total (a) OACs and (b) RICs as a function
of the photon energy for three values of ag with A = 0.1 nm™! and hwg = 5 meV.
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strength, screening and laser-dressing parameters can be used to control the optical response of the
system which can provide an assistance to impurity-doped QD device applications.
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The Relationship of Nutrition and Leptin in Cancer
Beslenme ve Leptinin Kanserle Iliskisi
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Eser Bilgisi / Article Info Abstract

Derleme makalesi / Review article Leptin hormone has an important role in the consumption of excessive food intake and
energy expenditure. While leptin acts as a neuroendocrine hormone, it has an important
role in metabolic function. Leptin shows peripheral effects on glucose metabolism and
gluconeogenesis, and it is aimed to emphasize its importance in its relationship with

Gelis tarihi / Received

03.12.2023 nutrition. Malnutrition, which is a serious risk for cancer development and progression,
Kabul tarihi / Accepted also causes bad negative results in many tumor types. Nutritional balance and energy
03.11.2024 balance are affected at the level of insulin and leptin hormones, and functionality is
Yayn tarihi / Published important on the relationship between nutrition and leptin and cancer. The negative effects
31.12.2024 on adipose tissue caused by unbalanced nutrition are effective in cancer formation and
insulin, insulin resistance, that is, leptin levels. In addition, many studies have reported
Anahtar kelimeler that unbalanced nutrition tumor damage.
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Beslenme, Leptin, Insan Ozet
Leptin hormonunun asir1 besin alimi ve enerji harcamasinda énemli bir rolii vardir. Leptin
Keywords

néroendokrin bir hormon gibi davransa da metabolik fonksiyonda 6nemli bir role sahiptir.
Leptinin glukoz metabolizmasi ve glukoneogenez iizerinde periferik etkiler gosterdigi ve
beslenme ile iligskisinde 6neminin vurgulanmasi amaglanmaktadir. Kanserin gelisimi ve
ilerlemesi agisindan ciddi bir risk olan yetersiz beslenme, bir¢ok tiimor tiiriinde de kotii
olumsuz sonuglara neden oluyor. Beslenme dengesi ve enerji dengesi insiilin ve leptin
hormonlar1 diizeyinde etkilenmektedir ve beslenme ile leptin ve kanser arasindaki iligkide
islevsellik dnemlidir. Dengesiz beslenmenin yag dokusu iizerinde yarattigi olumsuz etkiler
kanser olusumunda ve insiilin yani insiilin direnci yani leptin diizeylerinde etkilidir. Ayrica
bir¢ok ¢alisma dengesiz beslenmenin tiimdrlere zarar verdigini bildirmistir.

Cancer, Nutrition, Balanced
Nutrition, Leptin, Human

1. INTRODUCTION

Cancer, which is the second leading cause of death in the world, is defined as "metastasis” by growing
excessively within the body's own limits. As it spreads in the organs, an abnormal increase in the number of
cells occurs. As a result of excessive cell proliferation in this way, common cells with deterioration in their
properties are called cancer (Futreal et al. 2001 and Haber 2000). Metastasis is the most common cause of
death from cancer. Most of the deaths that occur are types of cancer in men; stomach, lung, liver, prostate,
colorectal and esophagus; In women, breast, stomach, lung and colorectal cancers are observed. Cancer differs
according to type, age, gender and geographical regions (Parkin 2000).

It has been reported that the increase in the number of cancers and therefore the morbidity and mortality
associated with cancer may be a continuation of the increase (Pisani et al. 1999 and Eaton 200). Mutagenic
substances, which are particularly effective in the formation of cancer, bind to the DNA of carcinogenic agents

Layselsari@hotmail.com (Corresponding Author)
1Department of Biochemistry, Faculty of Sciences, Firat University, Elazi1g, Tiirkiye



Karatekin University Journal of Science / Sar: 13

and cause damage. Nutrition is important as the protective mechanism of the gene in this type of damage.
Conservation of genes can be achieved largely through nutrition (Doll et al. 1981 and Alexandro et al. 2002).

Leptin is a regulator of body weight and energy balance acting in the hypothalamus in 1994. Leptin is a
protein hormone consisting of 146 amino acids. Leptin hormone is secreted from adipocytes. High levels of
plasma leptin are stored by adipose tissues. Fat cells secrete leptin. In animals and humans, leptin is an
important regulator of energy balance The energy balance created by this hormone affects the immune system
(Zhang, et al. 1994; Bjorbaek et al. 2004; Correia et al. 2004; Hukshorn et al. 2004; Mark et al. 2004; Meier
et al. 2004; Hussain et al. 2017).

Leptin hormone is secreted from adipocytes. It acts as a neuroendocrine hormone in energy expenditure
to regulate excessive food intake (Faust et al. 1977). Therefore, it has a significant impact on metabolic
function (Sari 2013). For example, in studies on the mechanism of adipose tissue derived cancers; Hormonal
related organs such as breast cancer, excessive adipose tissue increase are associated with tumor growth
(Sierra-Honigmann et al. 1998; Ahima et al. 2000; Miyazawa-Hoshimoto 2004).

Nutrition and energy balance are very important. Insulin and leptin hormones are affected in this balance,
and it is important on the relationship between nutrition, leptin and cancer. It is aimed to emphasize that the
studies on this subject are very important.

Leptin levels should be known in cancer patients. The relationship of cancer with nutrition is known and
its importance in this regard should be evaluated in all aspects. Cancer nutrition and leptin relevance should
be considered as a study.

1.1. Cancer and Nutrition

Bacteria, viruses, radiation, heredity, the effect of the environment and wrong habits in nutrition and the effects
of chemicals on cancer have been proven (Williams 1992 and Williams 2001). The idea that nutrition carries
a risk for cancer was expressed by Yong-He Yan in 1270. It was reported by Wisemen in 1676 that malnutrition
would effectively cause cancer (Nixon 1990).

Studies have shown that cancer can be prevented and reduced by at least a third with dietary changes
(Terry et al. 2002 and Peeters 2005). The interaction of glucose, which is a carbohydrate, with insulin level is
known. The effect between cancer and dietary carbohydrates has been investigated. The relationship is not
clear. However, an interaction between glucose and insulin levels has been reported (Warren 2016).

Consuming fibrous food ensures regular functioning of the intestines. It has a role in preventing
constipation. It was determined that dietary fiber reduces the excretion of carcinogenic substances from the
intestines and the risk of cancer (Byers et al. 2002). In some studies, it has been shown that wheat bran is not
protective (Alberts et al. 2004). From carbohydrates, whole grains (processed consumption of products such
as rice, millet, wheat, barley, oats, corn and barley) vegetables, fruits, vitamins and minerals are
anticarcinogenic compounds. There are studies showing that cereal shells are rich in fiber and reduce the risk
of cancer, but this decrease is not significant (Cui et al. 2006). Cancer cells use sugar more than healthy cells.
It is known that sugar feeds cancer and leads to obesity and insulin resistance that occur with excessive
consumption of flour and sugar. It has also been found that fasting hyperglycemia and/or diabetes increase the
risk of cancer (Ha Jee et al. 2005 and Cooney et al. 2005). Cancer mortality increases in individuals with high
glucose concentrations (Kakehi et al. 2018).

Proteins serve as building blocks of cells in the body. Treatment methods such as cancer, chemotherapy
and radiotherapy increase the need for protein (Roslan et al. 2022). The effect of selenium and vitamin E in
prostate cancer has been determined (Clark et al. 1996). Selenium has been reported as an anticarcinogenic
substance (Redman et al. 1998 and Thompso et al. 1994). In addition, vitamin E has the ability to stop the
growth of many cancers (Israel et al. 1995). The World Cancer Research Fund (WCRF)/American Institute
for Cancer Research (AICR) and the American Cancer Society state that care should be taken in the diet of
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cancer patients, especially red and processed meat consumption should be limited. Emphasizes plant based
natural intensity consumption (Mourouti et al. 2017).

Vegetables and fruits should be consumed more frequently in the diet. Also, carbohydrates such as
processed sugars (cakes, biscuits, etc.) should be reduced. It should be fed with a diet low in fat. Food should
be consumed fresh. Processed, cooked at high temperatures or fried should not be preferred. It is important to
be at a healthy weight. It should be of plant origin and a small amount of nutrition and low calorie intake.
Physical activities and daily exercise programs should be done. It has been observed that such a lifestyle
especially reduces the risk of cancer (Slat Tery et al. 1997). Alcohol intake should be reduced. It has been
reported that the risk of cancer increases with the increase and continuation of alcohol consumption (World
Cancer Research Fund 1997). In a study in women, an association was found between increased alcohol intake
cancer (Smith-War ner et al. 1998). A decrease in cancer is observed with fish consumption, and it is reported
that the risk of cancer decreases with omega-3 fatty acids obtained from fish (Kim et al. 2009). It has been
found that dietary intake of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which are in the
omega-3 fatty acid group, reduces the risk of cancer (Carol et al. 2015).

Calcitriol is a steroid hormone. It has been found to have broad spectrum anti-tumor activity in many
studies (Ma et al. 2015).

In studies investigating the relationship between vitamin B12 and cancer, it was observed that there was
no consistency between plasma vitamin B12 concentrations and cancer, except for liver cancer. Less consistent
associations with cancer have been identified between vitamin B12 intake from food or supplements. However,
it is stated that low vitamin B12 concentrations are detected in the plasma of cancer patients (Obeid 2022).

It is known that there is a relationship between nutrition and vitamins in cancer treatment. Data based on
very new information about the micronutrient group as cancer preventive agents are presented. Folate,
methionine, vitamins B6, B12, micronutrients with antioxidant properties (such as vitamins E, selenium) have
an important role in cancer. Consumption of vitamin B6 with food is significantly anticancer in cancer. In
addition, dietary selenium has a significant positive effect in cancer sites. Nutritional vitamins E and C were
statistically significant in cancer (Kune and Watson 2006).

An unbalanced diet with micronutrients in foods (vitamins A, B, E, D, C, K zinc, iron, selenium, and
iodine) may also increase the risk of cancer and cause cellular damage (Venturelli et al. 2021). Vitamin C also
plays a protective role in cancer types in which nitrosamines play a role, by inhibiting the formation of
nitrosamines (Byers and Perry 1992).

Iron deficiency is very important in terms of nutrition and has been associated with cancers of the upper
digestive tract (Benamouzing and Chaussade 1999).

Carotenoid group foods, especially tomatoes containing lycopene, have positive effects in many cancer
types, especially in cancer (Hadley et al. 2002).

1.2. Cancer and Leptin

Many studies have stated that leptin has antiapoptotic and mitogenic effects in different cancer cell lines in
vitro (Hardwick et al. 2001 and Aparicio et al. 2005). It is known to examine the effects of nutrition and leptin
in cancer treatment and prevention. The leptin concentration in serum rises with the adverse effects of
unbalanced nutrition, which is a process associated with increased fat mass and growth of adipocytes and
increased leptin secretion (Hamilton et al. 1995 and Kolaczynski 1996). While leptin is known to be essential
for mammary gland development in humans, subsequent studies have suggested that it plays a role in mammary
carcinogenesis (Smith-Kirwin et al. 1998; O'Brien et al. 1999; Cleary et al. 2003). Leptin is observed to be
significantly increased in cancer tissue (Ishikawa et al. 2004). The relationship between leptin signaling and
cancer is now known (Hardwick et al. 2001 and Rouet-Benzineb et al. 2004). In vitro studies have
demonstrated the level of activity of leptin on epithelial cells (Liu et al. 2001).
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There are studies of leptin on the development of cancer. It has been reported that leptin has an effect that
can enlarge and increase cancer cells (Cioffi et al. 1996; Stattin et al. 2001 and Somasundar et al. 2004). It has
been suggested that the risk of developing cancer increases as a result of an unbalanced diet (Moller et al.
1994; Michaud et al. 2001 and Calle et al. 1995).

Although the serum leptin concentration is significantly higher in the cancerous organ, leptin levels return
to normal with the balanced formation of insulin values during the treatment process (Popovic et al. 1998).
Cancer patients, low leptin concentration is associated with increased insulin resistance (Barber et al. 2004).
Recent studies have drawn attention to the possible role of leptin in cancer development and progression.
Disturbances caused by malnutrition are associated with increased leptin levels. It has been determined that
the hormone leptin is indirectly effective as a risk factor in cancer (Hoda et al. 2007). When patients with
thyroid cancer were compared with the control group, it was determined that elevated serum leptin levels were
significant (Hedayati et al. 2011).

2. CONCLUSION

It is very important to draw attention to this issue in order to examine the molecular mechanisms, effects and
role of leptin in cancer. Several studies have addressed the possible role of leptin in cancer development and
progression. It is inevitable to concentrate on studies on leptin nutrition and cancer. The number of cancer
survivors is increasing and one of the factors affecting this issue is nutrition. Its relationship with nutrition and
physical activity has been observed in studies.
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