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	Publication N° 1
Congenital leukaemia after heavy abuse of permethrin during pregnancy. 


	Authors: 

Borkhardt A, Wilda M, Fuchs U, Gortner L, Reiss I
Author Address: Children's University Hospital Giessen, Feulgenstr 12, 35392 Giessen, Germany. arndt.borkhardt@paediat.med.uni-giessen.de

Source: Arch Dis Child Fetal Neonatal Ed. 2003, Sep; 88(5):F436-7. [Archives of disease in childhood. Fetal and neonatal edition]

Abstract: 

A single case is described of congenital leukaemia with 11q23/MLL rearrangement in a preterm female newborn. Because of arachnophobia, the mother had heavily abused aerosolised permethrin, a widely used household insecticide. Permethrin is considered comparatively safe, but, in view of the mother's history, its potential to induce cleavage of the MLL gene in cell culture was tested. Incubation of the BV173 cell line with 50 micro M permethrin readily 


Publication N°2
	In utero pesticide exposure and leukemia in Brazilian children < 2 years of age. 


	Authors: 

Ferreira JD, Couto AC, Pombo-de-Oliveira MS, Koifman S
Brazilian Collaborative Study Group of Infant Acute Leukemia
Author Address: Environment and Public Health Post-graduation Program, National School of Public Health, Oswaldo Cruz Foundation (FIOCRUZ), Rio de Janeiro, Brazil.

Source: Environ Health Perspect. 2013, Feb; 121(2):269-75. [Environmental health perspectives]

Abstract: 

BACKGROUND: An association between pesticide exposure and cancer has been suggested. Infant leukemia is a rare neoplasm and its association with maternal pesticide exposure has been poorly explored.

OBJECTIVES: We investigated the association between pesticide exposure during pregnancy and leukemia in children < 2 years of age.

METHODS: A hospital-based case-control study was carried out in 13 Brazilian states during 1999-2007. Mothers of 252 cases and those of 423 controls were interviewed. Information on pesticide exposures 3 months before pregnancy, throughout pregnancy, and during breastfeeding was obtained. Unconditional logistic regression was used to estimate adjusted odds ratios (aORs) for associations between pesticide exposures and leukemia.

RESULTS: Associations with ever use of pesticides during pregnancy were observed for acute lymphoid leukemia (ALL) (aOR = 2.10; 95% CI: 1.14, 3.86) and acute myeloid leukemia (AML) (aOR = 5.01; 95% CI: 1.97, 12.7) in children 0-11 months of age, and with ALL (aOR = 1.88; 95% CI: 1.05, 5.23) at 12-23 months of age. According to reported maternal exposure to permethrin, higher risk estimates were verified for children 0-11 months of age (aOR = 2.47; 95% CI: 1.17, 5.25 for ALL; and aOR = 7.28; 95% CI: 2.60, 20.38 for AML). Maternal pesticide exposure related to agricultural activities showed an aOR of 5.25 (95% CI: 1.83, 15.08) for ALL, and an aOR of 7.56 (95% CI: 1.83, 31.23) for AML.

CONCLUSIONS: These results support the hypothesis that pesticide exposure during pregnancy may be involved in the etiology of acute leukemia in children < 2 years of age.
Publication N°3
Effects of pesticides on human peripheral lymphocytes in vitro: induction of DNA damage. 

Authors: 

Undeğer U, Başaran N
Author Address: Department of Pharmaceutical Toxicology, Faculty of Pharmacy, Hacettepe University, 06100, Ankara, Turkey. uundeger@hacettepe.edu.tr

Source: Arch Toxicol. 2005, Mar; 79(3):169-76. [Archives of toxicology]

Abstract: 

Because of the widespread use of pesticides for domestic and industrial applications the evaluation of their genotoxic effects is of major concern to public health. Although various experimental data have provided evidence that pesticides can possess genotoxic properties in animals and in in vitro test systems after acute and chronic exposure, the information on the genotoxic effects of some of pesticides is limited and inconsistent. In the present study, the genotoxic potential of commonly used pesticides (i.e., dimethoate and methyl parathion from the organophosphate class, propoxur and pirimicarb from carbamates, and cypermethrin and permethrin from pyrethroids) have been evaluated. The genotoxic effects of these substances were examined using the single cell gel electrophoresis (comet) assay in freshly isolated human peripheral lymphocytes. The cells were incubated with 10, 50, 100 and 200 microg/ml concentrations of the test substances for 0.5 h at 37 degrees C and DNA damage was compared with that obtained in lymphocytes from the same donor not treated with substances. Hydrogen peroxide, 100 microM, was used as a positive control. Within the concentration ranges studied, no significant cytotoxic effects were observed. Dimethoate and methyl parathion at 100 and 200 microg/ml; propoxur at 50, 100 and 200 microg/ml, and pirimicarb, cypermethrin and permethrin at 200 microg/ml significantly increased DNA damage in human lymphocytes.




Publication N°4
	Neurological deficits induced by malathion, DEET, and permethrin, alone or in combination in adult rats. 


	Authors: 

Abdel-Rahman A, Dechkovskaia AM, Goldstein LB, Bullman SH, Khan W, El-Masry EM, Abou-Donia MB
Author Address: Department of Pharmacology and Cancer Biology, Duke University Medical Center, Durham, NC 27710, USA.

Source: J Toxicol Environ Health A. 2004, Feb 27; 67(4):331-56. [Journal of toxicology and environmental health. Part A]

Abstract: 

Malathion (O,O-dimethyl-S-[1,2-carbethoxyethyl]phosphorodithionate), DEET (N,N-diethyl-m-toluamide), and permethrin [(+/-)-cis/trans-3-(2,2-dichloroethenyl)-2,2-dimethylcyclopropane carboxylic acid (3-phenoxyphenyl) methyl ester] are commonly used pesticides. To determine the effects of the dermal application of these chemicals, alone or in combination, the sensorimotor behavior, central cholinergic system, and histopathological alterations were studied in adult male Sprague-Dawley rats following a daily dermal dose of 44.4 mg/kg malathion, 40 mg/kg DEET, and 0.13 mg/kg permethrin, alone and in combination for 30 d. Neurobehavioral evaluations of sensorimotor functions included beam-walking score, beam walk time, inclined plane, and grip response assessments. Twenty-four hours after the last treatment with each chemical alone or in combination all behavioral measures were impaired. The combination of DEET and permethrin, malathion and permethrin, or the three chemicals together resulted in greater impairments in inclined performance than permethrin alone. Only animals treated with a combination of DEET and malathion or with DEET and permethrin exhibited significant increases in plasma butyrlcholinesterase (BChE) activity. Treatment with DEET or permethrin alone, malathion and permethrin, or DEET and permethrin produced significant increases in cortical acetylcholinesterase (AChE) activity. Combinations of malathion and permethrin or of DEET and permethrin produced significant decreases in midbrain AChE activity. Animals treated with DEET alone exhibited a significant increase in cortical m2 muscarinic ACh receptor binding. Quantification of neuron density in the dentate gyrus, CA1 and CA3 subfields of the hippocampus, midbrain, brainstem, and cerebellum revealed significant reductions in the density of surviving neurons with various treatments. These results suggest that exposure to real-life doses of malathion, DEET, and permethrin, alone or in combination, produce no overt signs of neurotoxicity but induce significant neurobehavioral deficits and neuronal degeneration in brain.


Publication N°5
	Permethrin affects reproductive development in rats. 


	Authors: 

Kim SS, Rhee GS, Kim SH, Sohn KH, Kwack SJ, Kim BH, Lee RD, Park KL
Author Address: National Institute of Toxicological Research, Korea Food and Drug Administration, Seoul, Korea.

Source: Teratology 2002 Jun;65(6):333

Abstract: 

Permethrin is widely used agent for indoor and outdoor pest control due to its high insecticidal potency and low mammalian toxicity, contributing to potential for human exposure. Our previous study demonstrated that permethrin showed estrogenic activity in terms of increases in uterine weights and induction of estrogen-responsive calbindin-D9KmRNA expression in immature female rats. An estrogen clearly influences reproductive development. Pregnant SD rats were subcutaneously injected with permethrin (10 mg/kg) from gestation day (GD) 6 to 18. On GD 20, 5 dams/group were subjected to caesarean section and then, reproductive parameters such as implantation site examined. Permethrin-exposed rats had significant decreases in implantation sites and live fetuses. In male offsprings, body weights and anogenital distances (AGDs, postnatal day: PND 3, 15, 21), preputial separation, and reproductive organ weights (PND 49) were investigated. On the other hand, body weights (PND 1, 21), vaginal opening and reproductive organ weights (PND 22) were determined in female offsprings. Permethrin led to significant decreases in AGDs of male offsprings on PND 3, 15 and 21, whereas delay in vaginal opening of female offsprings. Furthermore, permethrin caused increases in uterine, vaginal and ovarian weights. In addition, serum levels of 17beta-estradiol (E2) and expression of the uterine ER-alpha mRNA were determined in female offsprings on PND 22. Permethrin reduced serum E2 concentration and uterine ER-alpha mRNA expression. Our results indicate that permethrin affects reproductive developments through its estrogenic activity.
Publication N°6
The binding properties of pyrethroids to human skin fibroblast androgen receptors and to sex hormone binding globulin. 
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Eil C
Nisula BC
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Source: J Steroid Biochem. 1990, Mar; 35(3-4):409-14. [Journal of steroid biochemistry]

Abstract: 

The pyrethroids are a class of natural and synthetic pesticides which were associated with an epidemic of gynecomastia in Haitian men in 1981. In the present study we tested several pyrethroids for their ability to interact with androgen binding sites in dispersed, intact human genital skin fibroblasts and in human plasma to sex hormone binding globulin (SHBG). All the pyrethroids tested inhibited fibroblast binding of [3H]methyltrienolone (R1881) at 22 degrees C with the following rank order of potency:pyrethrins greater than bioallethrin greater than fenvalerate greater than fenothrin greater than fluvalinate greater than permethrin greater than resmethrin. 50% displacement of [3H]R1881 binding to fibroblast androgen receptors was achieved by 1.5-44 x 10(-5) M concentrations of the competitors, respectively. Previous studies with cimetidine, a known inhibitor of androgen receptor binding, showed 50% competition at a concentration of 1.4 x 10(-4) M in this system. Scatchard analysis of binding experiments performed with increasing concentrations of [3H]R1881 in the presence of the pyrethroids indicated that the binding inhibition was competitive. On the other hand, of the pyrethroids examined only the pyrethrins (50% inhibition) and bioallethrin (43% inhibition) were able to displace [3H]testosterone from SHBG when tested at a concentration of 10(-4) M. These data indicate that a novel class of non-steroidal compounds, the pyrethroids, can interact competitively with human androgen receptors and SHBG. These findings provide a mechanism by which chronic exposure of humans or animals to pesticides containing these compounds may result in disturbances in endocrine effects relating to androgen action.
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Abstract: 

The present study constitutes the first investigation to demonstrate pyrethroid bioaccumulation in marine mammals, despite the assumption that these insecticides are converted to non-toxic metabolites by hydrolysis in mammals. Twelve pyrethroids were determined in liver samples from 23 male franciscana dolphins from Brazil. The median concentration values for total pyrethroids were 7.04 and 68.4 ng/g lw in adults and calves, respectively. Permethrin was the predominant compound, contributing for 55% of the total pyrethroids. Results showed a distinct metabolic balance of pyrethroids through dolphin life. High loads are received at the beginning of their lives and, when they reach sexual maturity, these mammals seem to degrade/metabolize pyrethroids. Maternal transfer of these compounds was also evaluated through the analysis of breast milk and placenta samples. Pyrethroids were detected in both matrices, with values between 2.53-4.77 ng/g lw and 331-1812 ng/g lw, respectively. Therefore, for the first time, a study shows mother-to-calf transfer of pyrethroids by both gestational and lactation pathways in dolphins.




Pesticide pyrethrinoïde  (de type 1)


Mode d’action :


au niveau du système neurologique des insectes : augmente la perméabilité de la membrane cellulaire au sodium, et suscite un effet d’épuisement rapide en A.T.P. de la cellule ainsi que d’autres effets secondaires tous à l’origine d’une perte énergétique progressive des cellules nerveuses (BURGAT-SACAZE (1993), DURAND (1993)).  Agit par contact ou par ingestion sur les insectes ainsi que sur les acariens.


Par oxydation et hydrolyse on a une métabolisation  rapide de la perméthrine chez la plupart des Mammifères, sauf le chat.





Elle est utilisée comme insecticide :


Chez l’animal sous forme de spot-on, de spray ou de shampoing  la perméthrine est douée d’une rémanence de plusieurs semaines sur le tégument


par vaporisation directement sur les vêtements, sur les moustiquaires (Les solutions aqueuses de perméthrine résistent à plusieurs lavages du linge).


Dans l’environnement sur : les insectes et les � HYPERLINK "http://fr.wikipedia.org/wiki/Arachnide" \o "Arachnide" �arachnides� . en épandage autour des habitations contre les � HYPERLINK "http://fr.wikipedia.org/wiki/Termite" \o "Termite" �termites� pour la destruction des nids de � HYPERLINK "http://fr.wikipedia.org/wiki/Gu%C3%AApe" \o "Guêpe" �guêpes� et de fourmis


Pommade pour le traitement de la � HYPERLINK "http://fr.wikipedia.org/wiki/Gale" \o "Gale" �gale� chez l’homme.








 











� HYPERLINK "http://commons.wikimedia.org/wiki/File:Hazard_X.svg" \o "Nocif" �� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/thumb/e/ed/Hazard_X.svg/50px-Hazard_X.svg.png" \* MERGEFORMATINET �����Xn


� HYPERLINK "http://commons.wikimedia.org/wiki/File:Hazard_N.svg" \o "Dangereux pour l’environnement" �� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/thumb/6/6a/Hazard_N.svg/50px-Hazard_N.svg.png" \* MERGEFORMATINET �����NNuméro index :�� HYPERLINK "http://apps.kemi.se/klassificeringslistan/amne.cfm?id=613-058-00-2" �613-058-00-2���Classification :�Xn; R20/22 - R43 - N; R50-53��Symboles :�Xn : � HYPERLINK "http://fr.wiktionary.org/wiki/nocif" \o "wikt:nocif" �Nocif��N : � HYPERLINK "http://fr.wikipedia.org/wiki/Environnement" \o "Environnement" �Dangereux pour l’environnement���Phrases R :�R43 : Peut entraîner une sensibilisation par contact avec la peau.�R20/22 : Nocif par inhalation et par ingestion.�R50/53 : Très toxique pour les organismes aquatiques, peut entraîner des effets néfastes à long terme pour l’environnement aquatique.��Phrases S :�S2 : Conserver hors de portée des enfants.�S13 : Conserver à l’écart des aliments et boissons, y compris ceux pour animaux.�S24 : Éviter le contact avec la peau.�S60 : Éliminer le produit et son récipient comme un déchet dangereux.�S61 : Éviter le rejet dans l’environnement. Consulter les instructions spéciales/la fiche de données de sécurité.�S36/37/39 : Porter un vêtement de protection approprié, des gants et un appareil de protection des yeux/du visage.


[+][–]





� HYPERLINK "http://fr.wikipedia.org/wiki/Phrases_de_risque" \o "Phrases de risque" �Phrases R� : � HYPERLINK "http://fr.wikipedia.org/wiki/Phrases_de_risque" \l "R20.2F22" \o "Phrases de risque" �20/22,� � HYPERLINK "http://fr.wikipedia.org/wiki/Phrases_de_risque" \l "R43" \o "Phrases de risque" �43,� � HYPERLINK "http://fr.wikipedia.org/wiki/Phrases_de_risque" \l "R50.2F53" \o "Phrases de risque" �50/53,�





� HYPERLINK "http://fr.wikipedia.org/wiki/Conseils_de_prudence" \o "Conseils de prudence" �Phrases S� : � HYPERLINK "http://fr.wikipedia.org/wiki/Conseils_de_prudence" \l "S2" \o "Conseils de prudence" �2,� � HYPERLINK "http://fr.wikipedia.org/wiki/Conseils_de_prudence" \l "S13" \o "Conseils de prudence" �13,� � HYPERLINK "http://fr.wikipedia.org/wiki/Conseils_de_prudence" \l "S24" \o "Conseils de prudence" �24,� � HYPERLINK "http://fr.wikipedia.org/wiki/Conseils_de_prudence" \l "S36.2F37.2F39" \o "Conseils de prudence" �36/37/39,� � HYPERLINK "http://fr.wikipedia.org/wiki/Conseils_de_prudence" \l "S60" \o "Conseils de prudence" �60,� � HYPERLINK "http://fr.wikipedia.org/wiki/Conseils_de_prudence" \l "S61" \o "Conseils de prudence" �61,��
�
� HYPERLINK "http://fr.wikipedia.org/wiki/Syst%C3%A8me_g%C3%A9n%C3%A9ral_harmonis%C3%A9" \o "Système général harmonisé" �SGH�� HYPERLINK "http://fr.wikipedia.org/wiki/Perm%C3%A9thrine" \l "cite_note-SGH-5" �[5]��
�
� HYPERLINK "http://commons.wikimedia.org/wiki/File:GHS-pictogram-exclam.svg" \o "SGH07 : Toxique, irritant, sensibilisant, narcotique" �� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/thumb/c/c3/GHS-pictogram-exclam.svg/60px-GHS-pictogram-exclam.svg.png" \* MERGEFORMATINET ����� HYPERLINK "http://commons.wikimedia.org/wiki/File:GHS-pictogram-pollu.svg" \o "SGH09 : Danger pour le milieu aquatique" �� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/thumb/b/b9/GHS-pictogram-pollu.svg/60px-GHS-pictogram-pollu.svg.png" \* MERGEFORMATINET �����Attention


H302, H317, H332, H410, 


� HYPERLINK "javascript:BoiteDeroulante_toggle(3);" �[+]� 


H302 : Nocif en cas d'ingestion�H317 : Peut provoquer une allergie cutanée�H332 : Nocif par inhalation�H410 : Très toxique pour les organismes aquatiques, entraîne des effets à long terme


[+][–]�
�






ECOTOXICOLOGIE


Hautement toxique pour les poissons et les organismes aquatiques : elle a un fort potentiel de bioaccumulation dans les tissus des organismes aquatiques.


Hautement toxique chez les abeilles. 


DL50 aiguë par contact est de 0,024 µg/abeille et par voie orale de 0,13 µg/abeille.  


DL50 chez les autres espèces :�> 1 350 mg·kg-1 (rat, cutané)�> 4 500 mg·kg-1 (lapin, cutané)�100 mg·kg-1 (chat, cutané)�584 à 5 000 mg·kg-1 (rat, oral)�90 à 4 000 mg·kg-1 (souris, oral)�> 1 600 mg·kg-1 (chien, oral)�200 mg·kg-1 (chat, oral) 





Chez le rat : la perméthrine  suscite un déficit neurologique et une dégénérescence neuronale (publication N° 4  ) et affecte le développement reproducteur par son action  oestrogénique (publication N°5  )


Chez les mammifères marins : présence de permethrine chez l’adulte avec transmission au nouveau-né in utero et par lactation (publication N°7).


Dans l'environnement la perméthrine se dégrade lentement par photolyse dans l'eau. Sa demi-vie au moyen de ce mécanisme est estimée à 80 jours. La photolyse au sol est encore plus lente avec une demi-vie estimée à 106 jours. 





TOXICITE CHEZ L’HOMME


Produit nocif s'il est avalé, inhalé ou absorbé par la peau.


Symptômes de la surexposition aigue ou chronique (cf le chat !) : tremblements, convulsions, démarche instable, hypersensibilité, salivation et écoulement nasal.


(AMVAC)





Risques de leucémie chez l’enfant  après exposition répétée in utero (publication N° 1 et 2 ci-dessous).


In vitro sur des lymphocytes périphériques : induction d’ 


altération de l’ADN (publication N°3).





Risques de perturbation  endocrinienne, chez l’homme en contact répété avec la substance par compétition androgénique (publication N°6).














Classification du � HYPERLINK "http://fr.wikipedia.org/wiki/Centre_international_de_recherche_sur_le_cancer" \o "Centre international de recherche sur le cancer" �CIRC��
�
Groupe 3 : Inclassable quant à sa cancérogénicité pour l'Homme[   (preuves


suffisantes chez les animaux).]�
�






� HYPERLINK "http://commons.wikimedia.org/wiki/File:Pictogramme_chat.png" �� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/thumb/7/7c/Pictogramme_chat.png/50px-Pictogramme_chat.png" \* MERGEFORMATINET ����








