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Commentary

Pyrethroids are pesticides that are commonly used to control parasitic 
crustacean infestations in agriculture, forestry, wood, and textile industries, as 
well as in medical and veterinary care. Humans and animals have found them 
to be relatively safe. The World Health Organization recommends pyrethroids 
for personal protection against malaria and the Zika virus. Pyrethroids work 
by blocking voltage-gated sodium channels, resulting in an influx of sodium 
ions into nerve cells and a persistent depolarization. They also affect enzyme 
activity, particularly in nerve and liver cells. Pyrethroids are absorbed into the 
body when they come into contact with the skin, digestive tract, or respiratory 
tract. 

A summary of the current state of knowledge on the hazardous effects of 
pyrethroids was presented in a comprehensive review by Chrustek published in 
the journal Medicina, due to the relevance of the issue. Pyrethroids' nephrotoxic, 
hepatotoxic, cardiotoxic, immunotoxic, neurotoxic, and behavioural effects on 
human and animal bodies were studied in depth. Pyrethroids cause oxidative 
stress, which causes DNA, RNA, protein, lipid, and carbohydrate molecules to 
change. However, public knowledge of the potential deleterious consequences 
of pesticide use remains low. Further research is needed to determine the 
chemical foundation of the pyrethroid's harmful action pathomechanism. The 
proper transmission of the findings appears to be the most important aspect 
of public health.

For about 200 years, people have been interested in protecting humans 
and animals from insects and diseases transmitted by insects, as well as crops 
from pests. Pesticide use is undoubtedly on the rise as a result of rising human 
populations, farm animal populations, and agricultural areas. Pyrethroids 
have long been thought to be safe for humans and animals. After 1945, the 
first pyrethroid pesticides were used. Pyrethroids are now widely utilised in 
crop protection, forestry, timber, and textile sectors, as well as in medical and 
veterinary care to treat parasitic crustacean infestations. Insect repellents, 
such as moistened mosquito nets, sprays, and gels, are also used to protect 
people from insects. 

Importantly, pyrethroids are used to reduce mosquito transmission, which 
is recommended by the World Health Organization (WHO) as a malaria and 
Zika virus prevention method. Anti-malaria initiatives have been conducted for 
years, suggesting the use of mosquito nets laced with pyrethroids such as 
deltamethrin and/or permethrin. As part of the prevention of Zika virus infection, 
WHO currently recommends mosquito nets impregnated with permethrin for 
personal protection. 

Pyrethroids are a series of naturally occurring chemicals identified from the 
flowers of the Tanacetum cinerariaefolium plant (former name Chrysanthemum 
cinerariaefolium). Because natural pyrethroids are unstable substances 
that breakdown quickly when exposed to light, it has been developed to 
synthesise radiation-resistant derivatives that are also more poisonous to 
insects. Pyrethroids are ethyl 2,2-dimethyl-3-(1-isobutenyl)cyclopropane-1-
carboxylate esters of chrysanthemic acid. They come in two chiral systems: cis 
and trans, with the cis stereoisomers having more activity. The most regularly 
used pyrethroids are permethrin, deltamethrin, and cypermethrin. Insecticides 
contain a mixture of cis and trans optical stereoisomers of permethrin (1:3, 
3-phenoxyphenyl)-methyl] 3-(2,2-dichloroethenyl)cyclopropane-1-carboxylate) 
(WHO permethrin). 

Permethrin is a chlorinated chrysanthemic acid derivative, 
whereas deltamethrin ([(S)-cyano-(3-phenoxyphenyl)-methyl]) is the 
only one with a bromine substituent. (1R,3R)-3-(2,2-dibromoethenyl)-
2,2-dimethylcyclopropane-1-carboxylate)-3-(2,2-dibromoethenyl)-2,2-
dimethylcyclopropane-1-carboxylate) (WHO deltamethrin). [(S)-alpha-cyano-
(3-phenoxyphenyl)-methyl] cypermethrin reagents 1R, 3R, 1R, 1R, 1R, 
1R, 1 -3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane [(R)-alpha-cyano-(3-
phenoxyphenyl)-methyl] and [(R)-alpha-cyano-(3-phenoxyphenyl)-methyl] 
(1S,3S) -3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane-1-carboxylate) is a 
racemic combination of its optical isomers (WHO cypermethrin). Pyrethroids 
are classed as the fourth group of insecticides by the World Health Organization.
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