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Abstract

Introduction: DNA is the principal target for biological effects of radiation, including cell killing, mutation
and carcinogenesis. Radiation exposure causes DNA strand breaks. It may be a single strand or double
strand break. Chromosomal aberrations result if a cell is irradiated early in interphase, before the
chromosome material has been duplicated. If cells are exposed to radiation, DSB occurs in
chromosomes. Aim: This survey was conducted for assessing the Awareness About DNA Strand
Breaks and Chromosomal Aberrations Among Allied Health Science Students Materials and Method:
A cross-section research was conducted with a self-administered questionnaire containing ten
qguestions distributed amongst 100 Allied Health Science students. The questionnaire assessed
Awareness about DNA Strand Breaks and Chromosomal Aberrations among Allied Health Science
Students. The responses were recorded and analysed. Results: 74.5% of the respondents were aware
of DNA Strand Breaks. 66.7% were aware of types of DNA Strand Breaks. 44% of the respondents
were known that Single Strand Break is a type of DNA Strand Break. 69% of the respondents were
aware of Chromosomal Aberrations. 76% were aware about the types of Chromosomal Aberrations.
Conclusion: There is a moderate awareness amongst Allied Health Science students about DNA
Strand Breaks and Chromosomal Aberrations. Enhanced awareness initiatives and educational
programmes together with increased importance for curriculum improvements that further promote
knowledge and awareness of DNA Strand Breaks and Chromosomal Aberrations should be initiated for
further understanding and benefits.
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INTRODUCTION

Deoxyribonucleic acid (DNA) is a large molecule with a well known double helix
structure. It consists of two strands, held together by hydrogen bonds between the
bases. The “backbone” of each strands consists of alternating sugar and phosphate
groups. The sugar involved is deoxyribose attached to this backbone or four bases,
the sequence of which specifies the genetic code. Two of the bases are single ring
groups (pyrimidines)- thymine & cytosine. Two of the bases are double ring groups
(purines)- adenine & guanine. Adenine pairs with thymine and guanine pairs with
cytosine[1].

DNA is the principal target for biological effects of radiation, including cell killing,
mutation and carcinogenesis. Radiation exposure causes DNA strand breaks. It may
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be single strand or double strand break. If the break is located on one of the strands,
it is referred as single strand breaks[2]. In double strand breaks, both strands are
broken, the breaks are well separated, repair occurs readily, because the two breaks
are handled separately. In Such double strand breaks where breaks are opposite to
each other or separated by only a few base pairs, leads to chromosomal aberrations.

Chromosomal aberrations results if a cell is irradiated early in interphase, before the
chromosome material has been duplicated. If cells are exposed to radiation, DSB
occurs in chromosomes[4]. The broken ends are sticky due to their unpaired bases.
These broken ends may join with their original chromosome or failed to rejoin, which
leads to aberration or rejoin with other broken ends[5].

The chromosomal aberrations that are lethal to cells are ring, dicentric and anaphase
bridge and not lethal to cells are symmetric translocation and small interstitial deletion.
The aim is to create awareness about DNA strand breaks and chromosomal
aberrations among Allied Health students.

MATERIALS AND METHOD

This cross-sectional research was conducted with a self-administered questionnaire
containing ten questions distributed amongst 100 Allied Health science students. The
students were randomly selected across various disciplines of Allied Health Sciences.
The study setting was designated in the university campus. The survey instrument
was a questionnaire pre tested and evaluated for validity and reliability concerns.

The questionnaire included ten questions eliciting the demographic data through open
ended responses and multiple choice questions for the other responses. The study
was approved by the Institutional Ethical Committee and informed consent was
obtained from the participants. The questionnaire was posted on an online platform
and the identity of the respondents were kept confidential.

The questionnaire assessed the awareness about DNA strand breaks and
chromosomal aberrations in medical applications. The responses were recorded and
analyzed. There were no incomplete responses and no dropouts from the study. The
final data obtained was organized, tabulated and subjected to statistical analysis.

The salient questions in the study are:
1) Are you aware of DNA strand breaks?
2) Do you know about types of DNA strand breaks?
3) Which of the following are types of DNA strand breaks?
4) Are you aware of chromosomal aberrations?
5) There are two types of chromosomal aberrations, lethal and non lethal?

RESULTS

74.5% of the respondents were aware of DNA Strand Breaks (Figure 1). 66.7% were
aware of types of DNA Strand Breaks (Figure 2). 44% of the respondents were known
that Single Strand Break is a type of DNA Strand Break (Figure 3). 69% of the
respondents were aware of Chromosomal Aberrations (Figure 4). 76% were aware
about the types of Chromosomal Aberrations (Figure 5).
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Figure 2: Awareness of types of DNA Strand Breaks
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Figure 3
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Are you aware of chromosomal aberrations?
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Figure 4
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Figure 5

DISCUSSION

DNA damage can occur as a result of endogenous metabolic reactions and replication
stress or from exogenous sources like radiation and chemotherapeutics. Damage
comes in several different varieties: base lesions, intra- and interstrand cross-links,
DNA-protein cross-links, and both single- and double-strand breaks (DSBs). Some
types of damage, such as oxidative damage to DNA bases, arise, and are repaired,
as often as 105 lesions per cell each day. Much less frequent are DNA DSBS, in which
the phosphate backbones of the two complementary DNA strands are broken
simultaneously, and these are one of the most cytotoxic forms of lesion[6].

Double-strand breaks (DSBs) in DNA form as a result of exposure to exogenous
agents such as radiation and certain chemicals, as well as through endogenous
processes, including DNA replication and repair[7]. In addition to these inadvertent
occurrences, meiosis | entails the deliberate induction of DSBs, which triggers
homologous recombination, thus helping to ensure normal chromosome segregation.
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Programmed formation of DSBs also occurs during the development of somatic nuclei
in protozoans, mating-type switching in yeast, T-cell receptor formation in T-
lymphocytes, and immunoglobulin class switching in B-lymphocytes|[8].

DNA double-strand breaks repair can be achieved by different means that are
commonly grouped in two broad categories depending on the use or not of a
homologous DNA sequence as a template. Repair by non-homologous end joining
(NHEJ) involves direct resealing of the two broken ends independently of sequence
homology. Although being active throughout the cell cycle, NHEJ is relatively more
important during G1[10]. NHEJ represents the simplest and fastest mechanism to heal
a DSB, thus it is the most predominant DSB repair pathway within the majority of
mammalian cells, even though it may occasionally lead to loss of genetic information.

Chromosomal aberrations are one form of genetic alteration that occur during
carcinogenesis. The genetic diseases ataxia-telangiectasia, Fanconi anemia, and
Bloom syndrome are characterized by increased levels of spontaneous and induced
chromosomal aberrations and increased susceptibility to neoplasia. Chromosomal
aberrations are not only markers of genetic damage but also may have a specific role
in carcinogenesis. Hence, most, if not all, cancers exhibit chromosomal alterations.[12]

These may be specific to certain cancers, supporting the concept that chromosomal
abnormalities are important in the initiation and development of tumor. The study of
chromosomal aberrations in peripheral blood lymphocytes, in particular, has been
used to gain insight into cancer development and cancer risk in humans[13].

Tumorigenesis is a multistep process, and an increase in chromosomal aberrations or
fragility does not imply that cancer will necessarily develop. However, the observation
of higher aberration levels in GH-treated patients would be an indication for caution in
the administration of this therapy and the need for intensive follow-up of these patients
to exclude neoplasia[9]. However, the limited and contradictory data derived to date
do not permit one to derive conclusions regarding the genetic effects of GH treatment
with any confidence.

CONCLUSION

There is a moderate awareness amongst Allied Health Science students about Dna
Strand Breaks And Chromosomal Aberrations. Enhanced awareness initiatives and
educational programmes together with increased importance for curriculum
improvements that further promote knowledge and awareness of DNA Strand Breaks
And Chromosomal Aberrations should be initiated for further understanding and
benefits.
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