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Definitions

Genotoxicity is a term used by a geneticist for substances possessing destructive
effects on a cell’s genetic material (DNA, RNA), thus affecting the integrity of the cell.

Mutagenic agents comprising the genotoxicity properties are called genotoxins.

Genetic toxicology
is the branch of science that deals with the study of DNA and chromosomal
damage in the cell due to potential agents or substances.

Genotoxicity is sometimes confused with mutagenicity.
Not all genotoxic substances possess mutagenic properties; however, every
mutagen is capable of triggering genotoxicity.



genotoxic substances

Include both ionizing radiation----- chemical genotoxins.

Organisms are affected primarily by three distinct types of agents, all
of which are associated with genetic alterations.

(i) cancer-causing agents.

(if) mutation-causing agents.

(iii) teratogens, birth defect-causing agents.



Defending mechanisms

Cells prevent expression of the genotoxic mutation by

1- DNA repair machinery
2- Induction of apoptosis

however, the damage may not always be fixed leading to mutagenesis.




Major effects on human health on exposure to genotoxins.
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Types of DNA mutations
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Chromosome

Types of mutations

Genes

Gene 1

Gene 2

Chromosomal mutation:
affecting whole or a part
of a chromosome

Gene mutation: changes
to the bases 1n the DNA of
one gene
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Types of Mutations
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A point mutation or substitution is a genetic mutation where a single
nucleotide base is changed inserted or deleted from a DNA sequence

Silent Nonsense Missense

consenvative noM-consenative

DNA level TTC TTT ATC TCC TGC
mRNA level AAG AAA UAG AGG ACG
protein level L}FE Lys STOP Arg Thr
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DNA single-strand breaks are the most common damage inflicted by ROS




DNA damage is associated with many human diseases
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Schematic representation of mechanisms of carcinogenesis due to
genotoxicity.
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Schematic representation of interplay between increased reactive oxygen species (ROS) and
cancer and/or male and female infertility.
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Test for Genotoxicity

Genotoxicity assays
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The In Vitro Micronucleus Assay

Cytokinesis-block micronucleus cytome assay
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*  brain ganglia
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material collection slides preparation lysis in buffer electrophoresis

statistical analysis analysis
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