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Abstract— Pyrethroids is one of the chemical classification 

of pesticides with synthetic nature. Pyrethroids  are also 

widely used as home and garden insecticides along with 

uses on pets and livestock, mosquito control, treatment of 

transport vehicles, and for treatment of ectoparasitic disease. 

Their desirable features provide a quick knockdown of 

insects at low rates, relatively low mammalian toxicity, and 

improved stability in outdoor environments, which has 

increased their marketability. Synthetic pyrethroids (SPs) 

are synthetic analogs and derivatives of the original 

pyrethrins and include a variety group of about 1,000 

insecticides. Though they are analogs of pyrethrins, their 

production has involved extensive chemical modifications 

which make them highly toxic and less degradable in the 

environment Many pyrethroids have been linked to the 

disruption of the endocrine system, reproduction and sexual 

development, interference with the immune system and the 

induction of breast cancer. The widespread use of 

pyrethroids is a major problem as they pollute the 

agricultural lands and water resources and affect non-target 

organisms and humans. Studies showed a lot of 

environmental and health problems due to continuous and 

excessive use of synthetic pyrethroid insecticides. Paper 

focuses on some case studies to treat Pyrethroid wastewater. 
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I. INTRODUCTION 

Pyrethrins were originally derived from East African 

chrysanthemum flowers and were shown to have insecticidal 

activity. Beginning in the 1970s, synthetic pyrethroids came 

into the market for agricultural purposes as they were 

synthesized from petroleum derivatives. Pyrethroids now 

constitute the majority of commercial household insecticides 

and are generally harmless to human beings in low doses but 

can harm sensitive individuals. They are usually broken 

apart by sunlight and the atmosphere in one or two days, and 

do not significantly affect groundwater quality. The 

synthetic pyrethroid insecticides were considered as the 

safest insecticides because of their quick insecticidal 

capabilities and generally low mammalian toxicity. They are 

chemically designed to be more toxic with lower break 

down times and are formulated with synergists increasing 

potency and compromising the body’s ability to detoxify the 

pesticide. Though claimed to be selectively toxic to insects, 

synthetic pyrethroids are extremely toxic to aquatic 

organisms, including fish in concentrations similar to those 

used for controlling mosquito, black fly and tsetse fly larvae, 

which are the actual targets of pyrethroids. The pyrethroids 

are grouped into two classes namely Type I and Type II, 

based on the toxicological and physical properties as shown 

in Table 1.Type I pyrethroids are derivatives of pyrethrin 

that do not have a cyano group and elicit tumors and type II 

pyrethroids have cyoano group and cause chloreoathetosis 

and salivation. 

Type I Pyrethroids Type II Pyrethroids 

Allethrin Cyfluthrin 

Bifenthrin Cyhalothrin 

Permethrin Cypermethrin 

Phenothrin Deltamethrin 

Resmethrin Fenvalerate 

Tefluthrin Fenpropathrin 

Teramethrin Flucythrinate 

 

Flumethrin 

Fluvalinate 

Tralomethrin 

Table 1: Types of Synthetic Pyrethroids 

Pyrethroids  are widely used as home and garden 

insecticides along with uses on pets and livestock, mosquito 

control, treatment of transport vehicles, and for treatment of 

ectoparasitic disease Pyrethroids  are also widely used as 

home and garden insecticides along with uses on pets and 

livestock, mosquito control, treatment of transport vehicles, 

and for treatment of ectoparasitic disease. They are effective 

against a wide range of insect and mite pests and may be 

mixed with other pesticides for a broad spectrum of pest 

control. Table 2 elaborates the various applications of 

Pyrethroid Pesticides. 

Pyrethroid Insects Crops 
Other locations and 

applications 

Allethrin Flies, mosquitoes, ants N/A 

Residential, public 

health, animal houses, 

topical application in 

pet sprays and 

shampoos 

Bifenthrin 

Beetles, weevil, houseflies, 

mosquitoes, lice, bedbugs, 

aphids, moths, cockroaches, 

locust 

Alfalfa hay, beans, cantaloupes, cereals, corn, 

cotton, field and grass seed, hops, melons, oilseed 

rape, potatoes, peas, raspberrieswatermelons 

squash 

N/A 

Bioresme- 

thrin 

Houseflies mosquitoes, 

cockroaches 
N/A 

Household, public 

health, animal houses 
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Cyfluthrin 

Aphids, cabbage stem flea 

beetle, cockroaches, 

houseflies, mosquitoes, rape 

winter stem weevil 

Alfalfa, cereals, cotton, citrus, deciduous fruit, 

ground nuts, maize, oilseed rape, pears, potatoes, 

rice, sugar beet, sugarcane, tobacco, vegetables. 

Green houses 

Cypermethrin 
Cockroaches, flies, 

mosquitoes, moths 

Cotton, lettuce, onions, pears, peaches, pecans, 

sugar beets 

Residential and 

commercial buildings, 

animals houses 

Deltamethrin 

Aphids, beetles, bollworm, 

bud-worm, caterpillars 

cicadas, coding moths, 

totrix moths, weevils, 

whitefly, winter moths 

Alfalfa, beet, cereals, coffee, cotton, figs, fruits, 

hops, maize, oilseed rape, olives, oil palms, 

potatoes, rice, soybeans, sunflowers, tea, tobacco, 

vegetables. 

Forests, households, 

animal houses, stored 

products 

Esfenvalerate Beetles, moths 

Cabbage, corn, cotton, fruit trees, grains, 

groundnuts, maize, pecan, potatoes, sorghum, 

soybeans, sugar cane, sunflowers, sweet corn, 

tomatoes, vegetables, wheat 

Ornamentals, non crop 

land. 

Fenvalerate 
Beetles, cockroaches, flies, 

locusts, mosquitoes, moths 

Alfalfa hay, apples, beet, cereals, cotton, corn, 

cucurbita, fruit, green beans, groundnuts, hops, 

maize, nuts, oilseed rape, olives, potatoes, 

sorghum, soybeans, squash, sugarcane, sunflower, 

vegetables, vines, tobacco. 

Ornamentals, forestry, 

non-crop land. 

Fluvalinate 

Aphids, leafhoppers, moths, 

spider mites, thrips, white-

flies. 

Apples, cereals, cotton, pears, peaches, tobacco, 

vegetables, vines 

Outdoor and indoor 

ornamentals, turf. 

Permethrin 

Ants, beetle, bollworm, bud-

worm, fleas, flies, lice, 

moths, mosquitoes, termites, 

weevils. 

Alfalfa hay, corn, cotton, grains, lettuce, onion, 

peaches, potatoes, sweet corn, tomatoes, wheat. 

Home gardens, green 

houses, pet sprays and 

shampoos. 

Table 2: Applications of Pyrethroids 

Source: A.J. Thatheyus et.al (2013) 

Due to complex chemical structure, the pyrethroids 

are composed of two, four or eight isomers, and their 

commercially products may contain a mixture of these 

various isomers. The production of individual pyrethroids 

with varying isomeric ratios may be the reason for the 

variations in the toxicities of the same compound. For 

increasing the efficiency of the insecticides, the pyrethroids 

are formulated with compounds like piperonyl butoxide, 

piperonyl sulfoxide and sesamex, which act as synergists. 

Formulated commercial pyrethroids have a high percentage 

of other inert ingredients, which are highly toxic. 

II. TOXICITY OF SYNTHETIC PYRETHROIDS 

A. Acute Toxicity to Mammals  

Pyrethroids in general are less acutely toxic than the 

organochlorine, organophosphate and carbamate pesticides 

with the exception of esfenvalerate, deltamethrin, bifenthrin, 

tefluthrin, flucythrinate, cyhalothrin and fenpropathrin 

which show the highest acute oral toxicities. Acute and sub-

acute studies have shown the main effects of pyrethroids as 

neurotoxicity at high doses and liver hypertrophy which are 

reversible if death does not occur. Many pyrethroids are 

mildly to severely irritating to the skin and eyes and some 

cause facial skin sensitization. 

B. Chronic and Sub-Chronic Toxicity  

Signs of acute toxicity in mammals are the most notable. 

Other effects include reduction in growth rate, liver 

enlargement, and an increase in the activity of some 

enzymes in the liver. Suppression of the immune system and 

damage to the nervous system depend on the types of 

pyrethroids and the test organisms. Allethrin blocks calcium 

and sodium channels which underlie some of the chronic 

effects of low level pyrethroid poisoning. Occupational 

exposure to fenvalerate affected the semen quality of 

workers of a pesticide factory and it was also associated 

with an increase in sperm DNA damage. 

C. Mutagenicity and Carcinogenicity  

The mutagenicity of pyrethroids is considered to be very 

low and only permethrin has been reported as a potential or 

weak carcinogen. A report by WHO says that no laboratory 

studies have revealed any carcinogenic effect relevant to 

humans.  

D. Human Exposure  

Most occurred from occupational or accidental exposure. A 

severe form of accidental pyrethroids poisoning was 

reported after introduction of the insecticide into air-

conditioning ducts and the persons exposed suffered due to 

dyspnea, nausea, headache and irritability. Chronic sequelae 

to pyrethroids exposure include cerebro-organic disorders, 

sensomotor-polyneuropathy in the lower extremities and 

vegetative nervous disorders, like paroxysmal tachycardia, 

increased heat sensitivity and reduced exercise tolerance 

related to circulatory. 

Table 3 illustrates the effect of pyrethroids and its 

formulations on various organisms such as Birds, Fish, 

Bees, etc. 
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Pyrethroids 
Birds 

(mg pyrethroids/kg body weight) 
Fish Bees 

Allethrin 2030 Toxic - 

s-Bioallethrin (Esbiol) 680 Highly toxic - 

Resmethrin - Toxic Highly toxic 

Bioresmethrin - Highly toxic Highly toxic 

Tetramethrin >1000 Toxic Toxic 

Permethrin >13500 Highly toxic Highly toxic 

Fenvalerate 9932 Highly toxic - 

d-Phenothrin >2500 Toxic Toxic 

Cypermethrin - Extremely toxic Toxic 

Esfenvalerate - Highly toxic - 

Bifenthrin >2150 Toxic - 

Fenpropathrin 1089 Toxic - 

Refluthrin 4190 Highly toxic - 

Cyfluthrin 4450 Toxic Toxic 

Fluvalinate >5620 Toxic Non-toxic 

Tralomethrin 7716 Extremely toxic Highly toxic 

Deltamethrin >4640 Toxic Highly toxic 

Cyhalothrin >5000 Highly toxic - 

Kadethrin - Toxic Toxic 

Alphacypermethrin - Toxic Toxic 

Lambda-cyhalothrin >3950 Toxic Toxic 

Table 3: Acute Effects of Pyrethroids and Pyrethroid Formulations on Non-Target Organisms 

Source: A.J.Thathayus et.al (2013) 
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