Pyrethroid Pesticides Found in Homes and Daycare Centers
(Beyond Pesticides, November 3, 2008) A new study, Pyrethroid pesticides and their metabolites in vacuum cleaner dust collected from homes and day-care centers (doi:10.1016/j.envres.2008.07.022), by the U.S. Environmental Protection Agency’s (EPA) National Exposure Research Laboratory finds concentrations of 13 synthetic pyrethroids and their degradates in indoor dust collected from homes and childcare centers in North Carolina and Ohio. The study results show the extent to which hazardous pesticides are present in indoor environments and threaten the public’s health, especially the health of children. With 85 vacuum cleaner bags analyzed, permethrin was present in all 85 dust samples, at least one pyrethroid pesticide was found in 69 samples and phenothrin was found in 36 samples.
According to the study findings published in the November issue of the journal Environmental Research, the median concentration of permethrin in the samples is 1454ng/g of dust. Excluding permethrin, pyrethroid conectrations are less than or equal to 100ng/g of dust. The majority of the metabolites are present in more than half of the dust samples.

This is not the first time researchers have found pesticides in dust in homes. A study published in the International Journal of Hygiene and Environmental Health (208: 193-199) also found that synthetic pyrethroids persist in house dust and air in significant concentrations for months after they are applied, disproving the popular myth that they are not long lasting. The researchers collected dust and airborne particles in 19 houses and buildings one day before treatments by pest control operators. They compared these baseline levels of synthetic pyrethroids to levels one day after the treatment, 4-6 months after, and 10-12 months after. One day after application, all of the pyrethroids were detected in significantly increased concentrations in the houses. Over the course of the following months, the concentrations all decreased. However, after 4-6 months, all four chemicals (cyfluthrin, cypermethrin, deltamethrin, and permethrin) could still be detected. As long as one year after treatment, both permethrin and cyfluthrin levels remained elevated in house dust, in what the authors called “general background level[s],” indicating that these two pyrethroids especially have very slow degradation times.

A 2003 study published in Environmental Science & Technology also found pesticides in the homes tested. The study authors measured concentrations of 89 different chemicals identified as endocrine disrupting compounds (EDCs) in indoor air and house dust samples from 120 homes on Cape Cod, Massachusetts. EDCs are chemicals that can mimic or interfere with human hormones. The study, “Phthalates, Alkylphenol, Pesticides, Polybrominated Diphenyl Ethers, and Other Endocrine Disrupting Compounds in Indoor Air and Dust,” detected 52 different compounds in air and 66 in dust. The number of chemicals detected in a home ranged from 13-28 for indoor air and from 6-42 for dust. Pesticides detected included DDT, carbaryl, chlordane, methoxychlor, propoxur, pentachlorophenol, diazinon, permethrin, and chlorpyrifos. 

A 1998 study found that chlorpyrifos accumulated on furniture, toys and other sorbant surfaces up to two weeks after application. A separate study involving chlorpyrifos found substantially higher concentrations in the infant breathing zone. Airborne concentrations of seven insecticides were tested 3 days following their application in separate rooms. Six of the seven pesticides left residues behind through the third day. A 1996 study found that 2,4-D can be tracked from lawns into homes, leaving residues of the herbicide in carpets. EPA’s Non-Occupational Pesticide Exposure Study (NOPES) found that tested households had at least five pesticides in indoor air, at levels often ten times greater than levels measured in outdoor air. Another EPA study found 23 pesticides in indoor household dust and air that was recently applied or used in the home. The study also found residues of pesticides in and around the home even when there had been no known use of them on the premises. 

Synthetic pyrethroids are chemically formulated versions of the natural-based pesticide pyrethrum, made from extracts from plants in the chrysanthemum family. A widely used class of insecticides, synthetic pyrethroids, are designed to be more toxic and longer lasting than pyrethrum, and therefore are more potent to insects and pose more risks to humans.

Exposure to synthetic pyrethroids has been reported to lead to headaches, dizziness, nausea, irritation, and skin sensations. There are also serious chronic health concerns related to synthetic pyrethroids. EPA classifies permethrin as a possible human carcinogen, based on evidence of lung tumors in lab animals exposed to these chemicals. Many synthetic pyrethroids have been linked to disruption of the endocrine system, which can adversely affect reproduction and sexual development, interfere with the immune system, and increase chances of breast cancer. EPA lists permethrin as suspected endocrine disruptors. Synthetic pyrethroids have also been linked to respiratory problems such as hypersensitization, and may be triggers for asthma attacks. Material Safety Data Sheets, issued by the Occupational Safety and Health Administration (OSHA), for pyrethroid products often warn, “Persons with history of asthma, emphysema, and other respiratory tract disorders may experience symptoms at low exposures.” In view of the fact that asthma is the most common long-term childhood illness today, persistent residues of pyrethroids in house dust and air need to be taken very seriously.

Children are especially sensitive to the effects of permethrin and other synthetic pyrethroids. A study found that permethrin is almost five times more toxic to eight-day-old rats than to adult rats due to incomplete development of the enzymes that break down pyrethroids in the liver. Additionally, studies on newborn mice have shown that permethrin may inhibit neonatal brain development.
Although synthetic pyrethroids are often seen as safe alternatives to organophosphate insecticides, this study clearly demonstrates that when these chemicals are applied in houses, they do not disappear. Moreover, they are making their way into human bodies at alarming rates. At the same time, there are clear established methods for managing homes and schools that prevent infestation of unwanted insects without the use of synthetic chemicals, including exclusion techniques, sanitation and maintenance practices, as well as mechanical and least toxic
controls (which include boric acid and diatomaceous earth). Based on the host of health effects linked to this chemical class, synthetic pyrethroid use in the home is hazardous and unnecessary.
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 Alternative sample preparation method for photochemical studies based on solid phase microextraction: Synthetic pyrethroid photochemistry
Journal of Chromatography A, Volume 1152, Issues 1-2, 8 June 2007, Pages 156-167
M. Fernández-Álvarez, L. Sánchez-Prado, M. Lores, M. Llompart, C. García-Jares, R. Cela

Abstract
An alternative sample preparation method for photochemical studies, which overcomes all the disadvantages associated with classical approaches, is proposed. The method is based on Solid Phase Microextraction (SPME) and can be considered as being within the scope of “green photochemistry”, especially when it is combined with sunlight irradiation. To demonstrate the potential of the procedure, photochemical studies of synthetic pyrethroids were carried out. Photodegradation pathways for five dihalogenovinyl-substituted pyrethroid pesticides: permethrin, deltamethrin, cyfluthrin, cypermethrin and λ-cyhalothrin, are proposed, and kinetic curves and parameters provided. This information, obtained by rapidly carried out, green experiments, allows us to corroborate photoproducts reported by other authors and to identify the photoproducts proposed for the first time in the present study.



Purchase PDF (748 K)
 

[image: image38.png]



Multivariate optimization of the factors influencing th...
Journal of Chromatography A
[image: image39.png]



[image: image40.png]


 Multivariate optimization of the factors influencing the solid-phase microextraction of pyrethroid pesticides in water
Journal of Chromatography A, Volume 1124, Issues 1-2, 18 August 2006, Pages 148-156
Vanessa Casas, Maria Llompart, Carmen García-Jares, Rafael Cela, Thierry Dagnac

Abstract
A method based on solid-phase microextraction (SPME) and gas chromatography with micro-electron capture detection (GC-μECD) has been optimized for the analysis of pyrethroids in water samples. The influence of parameters such as temperature, fibre coating, salting-out effect and sampling mode on the extraction efficiency has been studied by means of a mix-level factorial design, which allowed the study of main effects as well as two factor interactions. Finally, a method based on direct SPME at 50 °C, using polydimethylsiloxane fibre is proposed. The method showed good linearity (R2 > 0.995) and repeatability (RSD ≤ 16%) for all compounds, with detection limits ranging from 0.05 pg/mL for transfluthrin to 2.18 pg/mL for permethrin, and in general ≤1 pg/mL for most pyrethroids. Reliability was demonstrated through the evaluation of the recoveries in different water samples, such as tap water, groundwater, river water, runoff water, and wastewater. These studies demonstrated the validity of external standard calibration to quantify the target compounds in real samples, including a simple dilution step for the most complex matrices, which notoriously simplifies quantification by SPME.
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 Hazard identification and risk assessment of pyrethroids in the indoor environment
Toxicology Letters, Volume 107, Issues 1-3, 30 June 1999, Pages 193-199
Jürgen Pauluhn

Abstract
Household insecticide products raise several important considerations concerning safety. These are related to the use of insecticides by untrained individuals, the difficulty of controlling the use of these products once purchased by the consumer and the potential exposure of the very young and very old, possibly with or without pre-existing pulmonary disease. Exposure to pyrethroids contained in mats or vaporizers, being slow release systems, have particular potential for long-term low-level exposure whilst for foggers, spray-cans or sprayed formulations the short-term high-level exposures may be of more concern. According to the volatility of the active ingredient contained in the household insecticide, its persistence in a non-inhalable matrix, i.e. sedimented house dust, may be short or long for highly volatile or low volatile active ingredients, respectively. On the other hand, the potential of exposure is apparently just reciprocal. This demonstrates that the extent and duration of exposure may be highly product-specific. Accordingly, the extent of exposure has to be accounted for and for risk assessment both concentration-dependent (e.g. sensory irritation) as well as concentration×time (=dose) related effects have to be considered and addressed in adequate bioassays. The issue as to whether pyrethroids adhering to house dust is of concern has been addressed in a model study using carpets treated with pyrethroids. This study has demonstrated that the total mass of pyrethroid applied to the carpet and that brushed off within an 18-h period is too small to be of any relevance for risk assessment. Therefore, assessment of health hazards in the indoor environment based simply on methodologies of emptying the household vacuum cleaner and analysing its content, which addresses contamination only, rather than examination of the actual airborne concentration, including other relevant airborne materials, is prone to tremendous errors and misjudgments. Due to the many substances potentially present in house dust and indoor air, e.g. bioaerosols originating from animals, pests and microorganisms, volatile organic substances (VOCs) or metals, prudent expert judgment is needed to assess the relevance of analytical findings. The complex indoor exposure scenario makes it especially difficult to causally relate clinical and epidemiological findings to arbitrarily selected indicator substances contained in a matrix not readily available to inhalation exposure.
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 Lead in household dust
Science of The Total Environment, Volume 114, April 1992, Pages 1-6
Hanne Jensen

Abstract
The lead content of 55 samples of dust collected from vacuum cleaner bags from various parts of Denmark has been determined. The concentrations found ranged from 1.5–48.9 ppm lead in the dry dust, the geometric mean being 9 ppm which is comparable to the mean concentration of lead in Danish arable soil. No correlation was found between traffic density and concentration of lead in the dusts.
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 The antiandrogenic activity of pyrethroid pesticides cyfluthrin and β-cyfluthrin
Reproductive Toxicology, Volume 25, Issue 4, August 2008, Pages 491-496
Jun Zhang, Wei Zhu, Yifan Zheng, Jun Yang, Xinqiang Zhu

Abstract
Herein we describe in vivo and in vitro assays to investigate the suspected antiandrogenic activity of two pyrethroids, cyfluthrin and β-cyfluthrin. A stably transfected, androgen-responsive cell line, MDA-kb2, was used to determine the androgen receptor (AR) antagonistic effects of cyfluthrin and β-cyfluthrin in vitro, and the Hershberger assay was utilized to detect the antiandrogenic potential of the two pyrethroids in vivo. Moreover, we also compared the antiandrogenic activities of cyfluthrin and β-cyfluthrin to four structurally related pyrethoids: permethrin, cypermethrin, β-cypermethrin and bifenthrin. Our results show that cyfluthrin and β-cyfluthrin can block 5-dihydrotestosterone (DHT)-induced AR activity in MDA-kb2 cells. In the Hershberger assay, cyfluthrin, at doses of 18 and 54 mg/kg, and β-cyfluthrin, at a dose of 36 mg/kg, caused significant decrease in the weight of seminal vesicle, ventral prostate, dorsolateral prostate, LABC, Cowper's glands, though not significant in glans penis. β-Cyfluthrin at dose of 12 mg/kg decreased only the weight of seminal vesicle and had no effect on the other accessory sex tissues. The increase rank of antiandrogenic activity was: β-cypermethrin < permethrin < β-cyfluthrin < cypermethrin < cyfluthrin < bifenthrin < flutamide. In conclusion, cyfluthrin and β-cyfluthrin are moderate antiandrogenic chemicals in our experiments, and they elicit antiandrogenic effects at least partly by antagonizing AR.
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Abstract

Urinary metabolites of pyrethroid pesticides have been used as biomarkers to estimate human exposure to the parent insecticide. It is important to establish whether these markers are present in environments or media to which humans are exposed routinely. Failure to account for the contribution of pre-existing markers to urinary concentrations could result in risk assessments that overestimate exposure. The purpose of this study was to quantify the concentrations of 13 selected pyrethroid pesticides and their degradation products in samples of indoor dust that had been collected in vacuum cleaner bags during the children's total exposure to persistent pesticides and other persistent organic pollutants (CTEPP) study of homes and day cares in North Carolina and Ohio. Sieved contents of 85 vacuum cleaner bags were analyzed, and permethrin was found in all samples. Sixty-nine samples contained at least one additional pyrethroid, but none contained more than five pyrethroids in detectable concentrations. Resmethrin, prallethrin, and fenpropathrin were not detected in any samples, while 36 contained phenothrin. The median concentration of permethrin in the samples was 1454 ng/g of dust. Excluding permethrin, pyrethroid concentrations were typically less than or equal to 100 ng/g of dust. The majority of degradates were present in more than half of the dust samples, usually at concentrations of less than or equal to 100 ng/g of dust. For those pyrethroids with a characteristic oxydibenzene group, the cyclopropane degradates were present at higher concentrations than the corresponding benzoic acid moieties. Using urinary concentrations of these metabolites to model human exposure to the parent pyrethroids, may over-estimate risk due to the presence of pre-existing degradates in dust.
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Fig. 1. Pyrethroid pesticides and associated degradation products (shaded areas). See Table 1 for full names of degradation products.
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