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Introduction
Single-stranded, non-coding RNA molecules called microRNAs 

(miRNAs), which have 19 to 24 nucleotides, regulate gene expression 
by having an impact on many biological processes and fine-tuning the 
abundance and translation ratio of mRNAs. MiRNAs control a variety 
of cellular and developmental processes in eukaryotic species. Several 
mRNAs may be the targets of a single miRNA, which by base pairing 
completes the messenger's 3′UTR. Partial or complete coupling is 
possible, however for mRNA recognition; a miRNA sequence called 
the "Seed sequence"—consisting of 2–8 nucleotides from 3′ to 5′—is 
thought to be adequate [1,2].

Methods
Expression of miRNAs and fungicide exposure

Chemical substances known as fungicides prevent or eliminate the 
growth of fungi and their spores. They are made up of a lot of different 
chemicals with different chemical structures that are frequently used to 
protect crops from fungus and moulds. The use of fungicides has grown 
essential in recent decades in the agricultural system since it is believed 
that fungal infections globally reduce crop yields by around 20% [3, 4].

MiRNA expression and herbicide exposure

Herbicides are substances that are applied to plants to prevent them 
from growing or to kill them, including weeds, invasive species, and 
agricultural pests. Herbicides have less acute toxicity than insecticides 
in non-target species, such as humans, because most methods of 
herbicidal action involve metabolic processes that are specific to plants 
[5, 6].

For instance, the herbicide glyphosate works by preventing plants 
from making aromatic amino acids, which is one of its main modes of 
action [7].

In order to investigate the potential value of miRNAs as biomarkers 
in pesticide toxicological risk assessment, this article summarises 
recent experimental and epidemiological data examining dysregulation 
in miRNA expression in response to fungicides, insecticides, or 
herbicide exposure. In order to determine if there is a direct pesticide 
effect or whether dysregulation is the outcome of the cellular response 
to pesticide exposure, we also sought to understand the mechanisms 
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relating to the deregulation of miRNAs upon pesticide exposure [8, 9].

Conclusions
MiRNAs can act as precise, reliable, and sensitive indicators 

of chemical exposure, according to numerous studies. Current 
experimental and epidemiological data that demonstrate dysregulation 
in miRNA expression in response to fungicides, insecticides, or 
herbicides in vitro and in vivo were examined in this study. It was 
discovered that the fungicides triadimefon and propiconazole 
exclusively deregulated the miRNA miR-363 [10].
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Abstract
Many biological processes, including development, cell differentiation, proliferation, apoptosis, and tumour growth, 

are regulated by miRNAs. They can also act as precise, reliable, and sensitive indicators of chemical exposure, according 
to numerous studies. Current experimental and epidemiological evidence showing dysregulation in miRNA expression 
in response to fungicides, insecticides, or herbicides were examined in this study. According to Venn's diagrams, let-7, 
miR-155, miR-181, and miR-21 were found to be often deregulated by at least three different insecticides. In contrast, 
miR-363 and miR-9 deregulation is connected with fungicide exposure in vitro and in vivo. Additionally, three different 
herbicides frequently disrupted the expression of let-7, miR-30, miR-126, miR-181, and miR-320.
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