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INTRODUCTION

Atom: Atom is one of the smallest building parts
of matter. It consists of protons and neutrons in
its nucleus and electron orbits around it. Proton
and electron loads are opposite and their values
are the same (1.6022x10-19C). The neutron is
uncharged and has a mass of about 2000 times
biggest than the electron with the proton (1).

Radiation; Both the wave (E = h. y) and the
grain (E = mc?) in the form of energy is moved
from space to place.

Radiation is ionized and non-ionized.

Ionizing Radiation: It is divided into two types
as electromagnetic radiation and particular
radiation. Electromagnetic radiation (gamma
rays that do not deviate from the magnetic field)
and X-rays generated by multiplying the
accelerated electrons to a target. The radiation in
the grain structure is alpha and beta rays (1).

Non-ionizing Radiation: Non-ionizing
Radiation rays are very low-energy waves, such
as electric lines, cell phones, cosmic and
ultraviolet radiation (1, 2).

Stochastic effect of radiation: It is the random
effect of radiation. The permissible dose for the
population is 1mSv per year. It is assumed that
the probability of dying from cancer against
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ImSv radiation dose is 5 (five) at 100 000
(Taek.gov.tr) (3-5).

After radiation enters the tissue, free radicals are
formed due to the electron loss of the atom
within the cell. These free radicals are essential
in the body up to a certain amount and are used
in some chemical reactions. When free radicals
are formed, the atom that loses its electron starts
to play electrons from other atoms. This way he
gets his head irregularity goes.

In addition, it can initiate the process of
rheumatism, allergy, asthma and even cancer
from chronic diseases. The antioxidants provide
a beneficial effect because they will complete
this missing electron from the outside.

Radiation workers should therefore consume
more antioxidants. When the antioxidants are
taken too much, the reactions formed by the free
radicals cannot occur. It is known that free
radicals protect the body by causing death of
some diseased cells. Therefore, it should not use
antioxidants unless necessary (6).

Single or double strand break of DNA chain may
occur by radiation. Antioxidants in the single-
strand break, with some protective pathways
such as the P53 gene is repaired quickly and cell
death does not occur. In case of doublestrand
break, tissue damage cannot be repaired.
Sometimes this can occur even with very low
radiation and is called stochastic effect. High-
dose radiation usually results in cell death, which
is called a deterministic effect (6).
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Radiation usages: After the discovery of
radioactivity by Marie Curi, the sector
progressed rapidly. In the agricultural sector,
gamma rays are used in improving seed
production, in breeding and sterilization of
plants. Radiation is also used for the leaks in
aircraft industry and natural gas pipelines. With
this energy being used locally, there have been
many developments in agriculture, such as
industry, in the medical sector.

The linear accelerator produced after the
introduction of X-rays was used in the treatment
of both superficial and deep cancer. In nuclear
medicine, many radioactive substances are
produced. The kits produced are of great benefit
in the diagnosis and treatment of many foci such
as tumors and infections. Technisyum99 is the
most commonly used radioactive atom for
scintigraphy. In the treatment of neuroendocrine
tumors, Lutetium 77 was used intravenously and
Yitrium90 was used more frequently in liver
tumors and metastasis. The fields of use of
radiation are increasing (7-9).

GIRIS
Atom: Cekirdeginde proton ve ndtron olan
yorilingelerinde ise elektronlarin  dondiigii

maddenin yap1 tasidir. Proton ve elektronun
yiikleri zit ve degerleri aymidir (1.6022x10-
19C). Notron yiiksiiz olup protonla birlikte
elektronun yaklasitk 2000 kat1i bir kiitleye
sahiptir.

Radyasyon; Hem  dalga(E=h.y) ve hemde
tanecik(E=mc?) seklinde enerjinin boslukta bir
yerden bir yere taginmasidir.

Radyasyon iyonize ve non iyonize olmak
iizere iki cesittir.

Iyonize radyasyon: Iyonize radyasyon
elektromanyetik  radyasyon ve tanecikli
radyasyon  olmak iizere ikiye  ayrilr.

Elektromanyetik radyasyon (manyetik alandan
sapmayan Gama 1sinlart ) ve hizlandirilmis
elektronlarin bir hedefe carptirilarak olusturulan
X 1smlarnidir. Tanecik yapida radyasyon ise alfa
ve beta 1sinlaridir.

Iyonize olmayan radyasyon: Ultraviyole
isinlar, elektrik  hatlari, cep telefonlari,
yiikseklerdeki kozmik radyasyon gibi ¢ok diisiik
enerjili dalgalardir.
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Radyasyonun stokastik etkisi: Radyasyonun
rastlantisal etkisidir. Halk i¢in alinmasina
miisaade edilen doz degeri yillik 1mSv dir.
ImSv lik radyasyon dozuna karsilik kanserden
O0lme olasiligi 100 000 de 5(bes) oldugu
varsayilmaktadir(Taek.gov.tr)

Radyasyon doku igerisine girdikten sonra hiicre
icindeki atomun elektron kaybindan dolay1
serbest radikaller olusur. Bu serbest radikaller
belli bir miktara kadar viicutta elzemdir ve bazi
kimyasal reaksiyonlarda kullanilir. Serbest
radikaller olusurken elektronunu kaybeden atom
baska atomlardan elektron ¢almaya baslar. Bu
sekilde bir diizensizlik alir basmi gider. Fazlasi
ise kronik hastaliklardan romatizma, allerji,
astim ve hatta kansere giden siireci baslatabilir.
Antioksidanlar ise bu eksik elektronu disardan
tamamlayacagindan faydali bir etki saglar.
Radyasyonla caligsanlarin bu nedenle daha fazla
antioksidan tiiketmesi gerekir. Antioksidanlar
fazla alindiginda serbest radikaller tarafinca
olusturulan reaksiyonlar gergeklesemez. Serbest
radikallerin hastalikli bazi hiicrelerin 6liimiine
sebep olarak viicudu korudugu da bilinmektedir.
Bu nedenle gerekmedik¢e antioksidan da
kullanmamalidir.

Radyasyonla tek veya ¢ift sarmal DNA zincir
kiriklar1  olusabilir. Tek sarmal kiriginda
antioksidanlar tarafinca, P53 geni gibi bazi
koruyucu yolaklarla doku hizla tamir olur ve
hiicre 6limii gerceklesmez. Cift sarmal kiriginda
doku hasar1 tamir edilemez. Bazen cok diisiik
radyasyonla dahi bu olusabilr ve buna stokastik
etki denir. Yiiksek doz radyasyonla ise genellikle
hiicre 6liimii gergeklesir ki buna da deterministik
etki denir.

Radyasyonun kullanim alanlar::
Radyoaktivitenin Marie Curi tarafindan
kesfinden sonra sektor hizla ilerledi. Tarim

sektoriinde tohum {iretiminin iyilestirilmesinde,
bitkilerin 1slahinda ve sterilizasyonda gama
isinlart  kullanilmaktadir. Ugak sanayiinde ve
dogalgaz boru hatlarindaki kagaklar icin de
radyasyondan yararlanilmaktadir. Bu enerjinin
yerli yerinde kullanilabilmesinin saglanmasi ile
tarimda, sanayide oldugu gibi tip sektorii gibi
bir ¢ok alanda gelismeler oldu.

X-1sinlart hastaliklarin teshisinde kullanilmaya
baslandiktan sonra iiretilen Lineer hizlandirici,
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co60 gibi cihazlar ile beraber hem yiizeysel
hemde derin kanser tedavisinde de kullanilmaya
baslandi.

Niikleer tipta ise birgok radyoaktif madde
iiretilmektedir. Uretilen kitler tan1 ve tedavide
timor ve enfeksiyon gibi bir¢cok odaklarin
bulunmasinda biiyiik fayda saglamaktadir.

Teknisyum99 tanida sintigrafi ¢ekimlerinde
engok kullanilan radyoaktif ~ atomdur.
Noroendokrin tlimorlerin ~ tedavisinde  ise
intravendz olarak Lutesyum 77 ve karaciger
timor ve metastazlarinda Yitrium90 elementinin
giderek daha yogun kullanildig1 goriilmektedir.
Radyasyonun  kullanim  alanlart  gittikge
artmaktadir.
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