Pyrethroids

Page 2


PYRETHROIDS

Pyrethroids caused multiple exposed persons to develop shortness of breath, nausea, headaches, and irritability when inadvertently introducted into air conditioning ducts.
  The problem was compounded with repeated entry into the exposed area.1  Pyrethroids are neuroexcitatory, producing heightened repetitive nerve activity especially in the sensory nervous system.
  Occupational exposure to pyrethroids frequently leads to respiratory paresthesias and respiratory irritation, which are probably due to repetitive firing of sensory nerve endings.2 Skin exposure to pyrethroids can also cause paresthesia, such as numbness, itching, burning and tingling.
 Pyrethroids are lipophilic and highly neurotoxic.
  Fatigue, dizziness and skin burning, irritation or numbness occurs with pyrethroid exposure.
  Based on health risks, “Severe warning to abstain as far as possible from using long term pesticides, including pyrethroids.”
   Pyrethroids alter function of the brain and the nerves.
 

Pyrethrins and pyrethroids are listed together by the US Environmental Protection Agency document
 as the second most common cause of symptomatic illness reported by the American Association of Poison Control Centers.  Their lipophilic, neurotoxic action is heightened by piperonyl butoxide, which delay breakdown of pyrethrins in the body.7 Piperonyl butoxide also delays breakdown of some other pesticides.  Pyrethroids are chemically similar to pyrethrins but are more stable outdoors in heat and light.7 As early as the 1980’s, EPA described pyrethroids as neurotoxic.
    Pyrethroids increase brain uptake of glutamate.
  Glutamate increases leads to over excitation of brain cells and can lead to brain cell death. Neurologic changes of delayed nerve response also occur.

Synthetic pyrethroids increase free radical formation (which damages body cells).
  Pesticide residue on household surfaces contaminates foods, and extent of contamination is related to duration and intensity of exposure.
   Removal of contaminated household items is important in reducing health deterioration from pyrethroids”
. Pyrethroids cause changes in nerve signal mechanisms, which causes abnormal nerve function.
  Pyrethroids cause neurologic abnormalities on testing, including tremor, reduced muscle strength, delayed response, balance changes, weakness.
  Permethrin has been shown to damage chromosomes (genetic material) of human lymph cells, part of the immune system.
   The combination of pyrethroids with piperonyl butoxide have a synergistic (more than additive) toxic effect on human immune cell lymphocytes.
   Higher airborne concentration increases with use in confined spaces
 (smaller rooms, closets). Contamination of the skin can occur even with use of protective gloves.16
Pyrethroids increase estrogenic activity and inhibit binding of estrogen to the estrogen receptor.
, 
,
   Increased estrogen/estrogen dominance is associated with increased risk of cancer to the breast
,
  Pyrethroids can also reduce male hormone (androgen) receptor binding. 
  The androgen testosterone is the hormone of libido in both men and women. 

Pyrethroids can impair immune function.
  They also concentrate in lipid structures such as cell membranes.26      Pesticides indoors persist longer because they degrade more slowly.
  Pesticide spray indoors contaminates many surfaces.27  These surfaces act as residues of pesticide contamination,27 and not only evaporate but also contaminate food, hands and other body areas.27  Hand contamination can lead to further food contamination.27
�	JE Lessinger, “Five office workers inadvertently exposed to cypermethrin”, J Toxicol Environ Health


35:261-267, 1992.


� 	HP Vijverberg and J van den Bercken, “Neurotoxicological effects and the mode of action of pyrethroid pesticides”, Crit Rev Toxicol 21:105-126, 1990.


�	JM Knox etal., “Parasthesia from cutaneous exposure to a synthetic pyrethroid insecticide”, Arch 


Dermatol 120:744-746, 1984.


�	A Tippe, “Are pyrethroids harmless? Evaluation of experimental data”, Zentralbl Hyg Umweltmed 


194:342-359, 1993.


� 	F He etal., “Effects of pyrethroid insecticides on subjects engaged in packaging pyrethroids”, Brit J Ind Med 45:548-551, 1988.


� 	H Fromme, “Use of pesticides indoors with special reference to pyrethroids”, Offentl Gesundheitwes 


53:662-667, 1991.


�	US Dept of Health and Human Services, Agency for Toxic Substances and Disease Registry, Draft 


Toxicological Profile for Pyrethrins and Pyrethroids”, Sept. 01.


�	US Environmental Protection Agency, Recognition and Management of Pesticide Poisonings, 1999.


�	Recognition and Management of Pesticide Poisonings, USEPA 4th Edition, March 1989.


�	Vaccari Am Ruiu S, Mocci I, Saba P, “Selected pyrethroid insecticides stimulate gluatmate uptake in brain synaptic vesicles. Neuroreport. 1998 Oct 26;9(15):3519-23.


� 	DB Peele, KM Crofton, “Pyrethroid effects on schedule-controlled behavior: time and dosage relationships. Neurotoxicol Teratol. 1987 Sep-Oct;9(5):387-94.


� 	LR Pilipchuk, NI Iakuba, “The indices of free-radical oxidation in persons in contact with synthetic pyrethroids”. Vrach Delo. 1991 Jul;(7):69-71.


� 	CA Rohrer, TE Hieber, LJ Melnyk, MR Berry, “Transfer efficiencies of pesticides from household flooring surfaces to foods. J Expo Anal Environ Epidemiol 2003 Nov;13(6):454-64.


� 	KP Boge, H Brokof, A Prohl, C Alsen-Hinrichs, “Effects of renovation measures on the health status of persons, exposed to pyrethroids through carpets and flooring. Gesundheitswesen. 1996 Dec; 58(12):673-81.


� 	JT Eells, PA Bandettini PA Holman, KM Propp, “Pyrethroids insecticide-induced alterations in mammalian synaptic membrane potential. J Pharmacol Exp Ther. 1992 Sep”262(3):1173-81.


�	KL McDaniel, VC Moser “Utility of a neurobehavioral screening battery for differentiating the effects of two pyrethroids, permethrin and cypermethrin. Neurotoxicol Teratol. 1993 Mar-Apr; 15(2)71-83. 


�	C Barrueco, A Herrera, C Caballo, E de la Pena. “Induction of structural chromosome aberrations in human lymphocyte cultures and CHO cells by permethrin. Teratog Carcinog Mutagen. 1994;14(1):31-8.


� 	F Diel, B Horr, H Borck, H Savtchenko, T Mitsche. E Diel. “Pyrethroids and piperonly-butoxide affect human T-lymphocytes I vitro. Toxicol Lett. 1999 Jun 30;107(1-3):65-74.


�	DM Llewellyn, A Brazier, R Brown, J Cocker, ML Evans, J Hampton, BP Nutley, J White, “Occupational exposure to permethrin during its use as a public hygiene insecticide”, Ann Occup Hyg 1996:40 (5): 499-509.


� 	H Chen, J Xiao, G Hu, J. Zhou, H Xiao, X Wang. “Estrogenicity of organophosphorus and pyrethroid pesticides”, J Toxicol Environ Health A. 2002 Oct 11:65(19):1419-35.


�	J Garey, MS Wolff, “Estrogenic and antiprogestagenic activities of pyrethroid insecticides. Biochem Biophys Res Commun. 1998 Oct 29;251(3):855-9.


� 	V Go, J Garey, MS Wolff, BG Pogo, “Estrogenic potential of certain pyrethroid compounds in the MCF-7 human breast carcinoma cell line. Environ Health Perspect 1999 Mar;107(3):173-7.


� 	KL Becker, Editor Principles and practices of endocrinology and metabolism, JB Lippencott Co., Philadelphia, PA, 1995.


� 	Williams Textbook of Endocrinology, WB Sanders, Philadelphia, PA 2003.


�	 C Eil, BC Nisula, “The binding properties of pyrethroids to human skin fibroblast androgen receptors and to sex hormone binding globulin. J Steroid Biochem. 1990 Mar;35(304):409-14.


� 	F. Diel etal, “Effects of permethrin on human basophils and lymphocytes in vitro”, Inflamm Research 47, Supplement I, S 11-12, 1998.


� 	CA Rohrer etal, “Transfer efficiencies of pesticides from household flooring surfaces to foods”, J Exposure Analysis, Environmental Epidemiology 13: 454-464, 2004.





040605


