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The exposure of dairy cattle to genotoxic substances may result in mutations, metabolic disorders, 
immunosuppression and reduced fertility. Potential pesticide genotoxicity can be tested in cultured 
bovine lymphocytes by broad spectrum of methods including chromosomal aberrations (CA), staining 
bovine chromosomes with fluorescently labelled DNA probes, micronucleus test (MN test) and Sister 
Chromatid Exchanges (SCE). In addition, comet assay, real-time PCR (for detection of changes in 
expression of some genes involved in xenobiotic metabolism), detection of DSB (double-stranded 
breaks) and biophysical methods of interaction of pesticide compounds with DNA could be valuable. 
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Pesticides are agrochemicals widely used all over the world to protect crop against different kinds of 
pests. Every year a vast array of new compounds is introduced into the world market and dispersed in 
the environment to control pests. Pesticides subsequently persist in the soil, water and food, with 
toxicity related outcomes to both humans and animals (Carvalho et al., 2006).  

Environmental quality control requires the monitoring of various indicators, including the assessment 
of pesticide residues (Salvagni et al., 2011). In addition to acute effects, substantial concerns exist 
about chronic effects such as cancer and heritable diseases that might stem from pesticide exposure. 
An association between pesticide exposure and cancer has been suspected for more than 50 years 
following reports on the occurrence of elevated levels of skin and lung cancer in European farmers 
using arsenical insecticides in grape production (Eastmond and Balakrishnan, 2010). Recently, there 
was observed a more rapid decline in insectivorous birds in locations contaminated with 
neonicotinoids (Hallman et al., 2014) as well as reduced growth and reproductive abilities of fish and 
reptiles (Gibbons et al.,  2014). Livestock are accidentally poisoned by fungicides applied to grains, 
potatoes and other agricultural material (Oruc, 2010): the most frequently reported species are cattle, 
however, clinical cases of poisoning are only occasionally studied in depth (Guitart et al., 2010).  

In general, farm animals can be affected by environmental contamination caused by genotoxic agents 
resulting from the excessive use agrochemicals and by industrial emissions. Exposure of livestock to 
genotoxic agents may result in mutations, metabolic disorders, immunosuppression and reduced 
fertility. The exposure of dairy cattle to genomic substances showed a significantly higher count of 
aberrant cells assessed by cytogenetic analysis of bovine peripheral lymphocytes (Rubeš et al., 1997). 
Bovine lymphocyte cultures seem to be suitable tool for testing of cytogenetic and genotoxic effects of 
different kinds of pesticides (Lioi et al., 1998; Šiviková and Dianovský, 2006; Šiviková et al., 2011). 
The important methods are cytogenetic analysis of chromosomal aberrations in vitro using classical 
Giemsa staining as well as staining with fluorescently labelled DNA probes of specific pairs of cattle 
chromosomes. Other methods are micronucleus test (MN test), SCE Sister Chromatid Exchanges), 
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Comet assay, real-time PCR for detection of changes in expression of some genes important in 
metabolism of xenobiotics, study of DSB (double-stranded breaks) and biophysical methods of 
interaction of pesticide compounds with DNA. In conclusion, the broad spectrum of methods available 
allows relatively detail study of pesticide impact on genetic material of bovine cells. 
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