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Biomarkers for biomonitoring of populations exposed to pesticide in Bolivia

Living beings are frequently exposed to a large number of xenobiotic from different environmental sources. In humans many 
times this exposure is increased by the type of occupation, or also by lifestyles, such as habitat, food, smoking and others. 

Human exposure to pesticides occurs either by contact, inhalation or by ingestion. The xenobiotic reaches the blood circulation 
and as a result of this exposure can be carcinogenic, mutagenic or teratogenic effects (dosage related effects). The susceptibility 
to developing diseases dependent on exposure to pesticides and the variability between individuals is modulated by individual 
variations in the genes related to the metabolization/detoxification of these compounds and also in the repair capacity of 
injuries induced by them. The susceptibility biomarkers are being widely used as a tool in human biomonitoring studies 
together with the exposure and effect biomarkers. In Bolivia, a high percentage of the population is engaged in agriculture 
and uses different pesticides for the production of their crops, where the management of these products is empirical, without 
personal protective equipment. In the laboratory of Toxicological Genetics of the Institute of Genetics, research work has been 
carried out in populations exposed to pesticides from different places in Bolivia, in exposed farmers where biomarkers of 
exposure were used (cholinesterase in blood, metabolites of pesticides in urine), effect biomarkers to measure the DNA damage 
(Micronuclei in peripheral blood lymphocytes, micronuclei in buccal cells, Chromosomal aberrations and comet assay in 
blood) and biomarkers of genetic susceptibility (polymorphisms GSTM1, GSTT1 and CYP2E1) by exposure to pesticides. The 
results of these studies showed statistically significant differences in the genotoxic damage tests comparing the exposed groups 
in relation to the controls (p <0.05) with the comet assay and chromosomal aberrations. In other studies, the comet assay and 
the Micronuclei in buccal cells showed statistically significant differences between exposed farmers and the controls (p<0.05). 
In relation to the cytogenetic parameters analyzed, the effect of the genotype on null individuals for GSTT1 presented a higher 
number of Micronucleus in relation to positive GSTT1 individuals. Determine the genotoxic risk of populations exposed to 
pesticides is a way to prevent the occurrence of cases of cancer and other degenerative diseases.
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