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DNA is considered to be the most important and critical target in a cell from the
point of view of radiation damage. It is responsible for conservation and transmission of
all the cell genetic information. It is constantly submitted to different kind of damages
and according to this dimension it could be repaired. The energy transferred by ionizing
radiation to the DNA strands can induce mutation, carcinogenic process and cell death.
The DNA damage involves nucleotide base alterations, single (SSB) and double (DSB)
strand breaks and also chromatin rupture .

The DNA strand break (mainly DSB) is the most critical damage induced by
ionizing radiation. Specifically gamma radiation is used in a large number of illness
treatment including cancer diagnosis, treatment and cure. In fact, this radiation is the
base of conventional radiotherapy using “°Co and *’Cs sources . Beside, this radiation is
also present in treatment which involves neutrons and others types of particles , such as
protons, alphas and heavy ions (e.g. Ne, Ar).

The 250 MeV proton beam therapy, largely used in recent years as an effective
non invasive cancer treatment, produces gamma rays as a secondary radiation which can
generate radiobiological effects on healthy tissue. This kind of radiation with low linear
energy transfer (LET) interacts with the tissue producing secondary electrons which
directly produce excited and ionized states into the DNA strands and inducing the
formation of energetic free radicals in the aqueous solution containing the DNA
molecule. The DNA strand damages produced by these interactions must be well known
in order to prevent the radiobiological effects on human being.

The investigation of DNA radiation effects has been very intensive in the last
years [1-3] and the present study is a contribution to better understand the mechanism
of single (SSB) and double (DSB) strand breaks of pBs KS (+) plasmid DNA, with 1
MeV gamma radiation.

About 10 pl of DNA was irradiated at a concentration of 15 ng/ul in a cylindrical
plastic tube (eppendorf) in the “°Co Gamma Cell at IPEN facility. The dose rate
was 5 kGy/h. Supercoiled (FI), Circular (FII) and Linear (FIII) forms of the plasmid
were separated by agarose gel electrophoresis at 10 volts overnight with 1% agarose .
The results exhibit a decreasing of FI plasmid fraction and an increasing number of the
FII and FIII fractions with the dose, suggesting the presence of SSBs and DSBs in the
irradiated DNA plasmid. The detectable molecule fractions of each form of plasmid were
analyzed by means of a statistical treatment [4,5] allowing the calculation of the average
number of SSB and DSB per plasmid for each interaction dose. In this analysis it was
assumed that the strand break distribution obeys Poisson’ laws.
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These calculations were compared with the corresponding experimental data. It was
found that the statistical results describe satisfactory the data for gamma radiation.
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