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Brazil 

ANNEX A 

TEMPLATE FOR INFORMATION NECESSARY FOR PRIORITIZATION BY CODEX COMMITTEE ON RESIDUES OF 
VETERINARY DRUGS IN FOODS 

Administrative information 

1. Member(s) submitting the request for inclusion  

BRAZIL 

SINDICATO NACIONAL DA INDÚSTRIA DE PRODUTOS PARA SAÚDE ANIMAL – SINDAN – Brazilian Animal Health Products 
Industry Association (coordination) 

Sponsors: BOEHRINGER INGELHEIM (responsible for submission); CEVA SAÚDE ANIMAL; UNIÃO QUÍMICA 
FARMACÊUTICA NACIONAL S/A 

2. Veterinary drug names 

Fipronil 

3. Trade names 

CEVA: CP012 (project code) – new submission 

COMBATT 3 

TOPLINE POUR-ON 

TOPLINE SPRAY 

4. Chemical names and CAS registry number 

International Non-proprietary Name (INN): fipronil 

Synonyms: MB 46030 

Chemical abstract service No: 120068-37-3 

IUPAC Name: (±) - 5-amino-1- (2,6-dichloro-α, α, α-trifluoro-p-tolyl) -4-trifluoromethyl-sulfinylpyrazole-3-carbonitrile 

5. Names and addresses of basic producers 

Holder: CEVA GROUP (SESPO INDÚSTRIA E COMÉRCIO) 

Manoel Joaquim Filho Street 303, Paulínia city/ São Paulo state 

Manufactured by IPANEMA INDÚSTRIA E COMÉRCIO 

E 
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Rodovia Raposo Tavares, km 113 - Araçoiaba da Serra city – São Paulo state 

Holder: União Química Farmacêutica Nacional S/A 

Rua Coronel Tenório de Brito, nº 90 – Centro – Embu Guaçu city – São Paulo state 

Manufactured by IPANEMA INDÚSTRIS E COMÉRCIO 

Rodovia Raposo Tavares, Km 113 – Araçoiaba da Serra – São Paulo 

Holder: Boehringer Ingelheim Animal Health do Brasil Ltda  

Fazenda São Francisco, S/N, Paulinia city, Sao Paulo state, ZIP CODE: 13140-970 

Manufactured by IPANEMA INDÚSTRIS E COMÉRCIO 

Rodovia Raposo Tavares, Km 113 – Araçoiaba da Serra city – São Paulo state 

Purpose, scope and rationale 

6. Identification of the food safety issue (residue hazard) 

The toxicity of fipronil was evaluated by FAO/WHO JMPR in 1997. In that Meeting fipronil and their metabolites in 
mammals and photodegradation products were considered. An ADI of 0-0.0002 mg/kg bw was established on the basis 
of a NOAEL of 0.019 mg/kg bw per day in a 2-year study of toxicity and carcinogenicity in rats and a safety factor of 100. 
Residues of fipronil were assessed by the FAO/JMPR in 2001 and the Committee estimated MRLs and STMR values and 
limit the residue definition for animal tissues to the sum of fipronil and its sulfone metabolite expressed as fipronil.  

The toxicological profile of fipronil as pesticide was evaluated by EFSA in the framework of Directive 91/414/EEC. An ADI 
of 0.0002 mg/kg bw per day and an ARfD of 0.009 mg/kg bw per day was established. 

Fipronil is used in some countries, including Brazil, as pesticide and veterinary drug. 

Fipronil was not evaluated by JECFA as veterinary drug and there are no recommended MRLs available for cattle tissues. 

7. Assessment against the criteria for the inclusion on the priority list 

Fipronil is available as a commercial product and has the potential to cause public health and international trade 
problems.  

A Member has established good veterinary practices with regard to fipronil for use in cattle. 

There are relevant data available of toxicology, metabolism, pharmacokinetics and residue depletion in the target 
species and a dossier will be made available for the risk assessment. 

Risk profile elements 

8. Justification for use 

Fipronil is a broad-spectrum insecticide widely used to control various pests in crops and as veterinary drug in food 
producing animals for the control of ectoparasites. Ectoparasite infections represents a serious health problem in cattle. 
In particular, infestation of Rhipicephalus (Boophilus) microplus poses a major obstacle to animal productivity in tropical 
and sub-tropical areas where this species is endemic, which causes losses and consequently is of economic concern. It is 
also important to highlight that fipronil is used against ivermectin-resistant strains of Rhipicephalus (Boophilus) 
microplus. 

9. Veterinary use pattern, including information on approved uses if available 

Fipronil is a pyrazole insecticide used in veterinary medicine to control ectoparasites in bovine, ovine, caprine and 
companion animals (dogs and cats). It was discovered and developed by Rhône Poulenc between 1985 and 1987 and 
released to the market in 1993. Fipronil act disrupting the insect central nervous system via interference with the passage 
of chloride ions through the GABA regulated chloride channel. 

In Brazil, there are two formulations of fipronil registered for use in cattle, one pour-on with indication against ticks 
(Rhipicephalus (Boophilus) microplus), horn fly (Haematobia irritans) and berne (Dermatobia hominis), and another, 
spray with indication against myasis caused by Cochliomyia hominivorax (puppies) larvae.  

The concentration of fipronil in the formulations varies from 0.32 to 5% w/v. Fipronil is used in cattle at single dose of 1 
to 2 mg/kg bw. Withdrawal periods range from 10 to 50 days for spray and 25 to 148 days for the pour-on formulation.  

10. Commodities for which Codex MRLs are required 

Cattle tissues: muscle, liver, kidney and fat. 
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Risk assessment needs and questions for the risk assessors 

11. Specific request to risk assessors 

Fipronil is used as pesticide and veterinary drug. There is a need for the recommendation for MRLs based on chronic 
intake estimates. 

Concerns for fipronil effects on public health have been raised because of the wide range of uses of this pesticide and 
veterinary drug. 

Available information 

12. Countries where the veterinary drugs are registered 

Fipronil is registered as veterinary drug in Brazil, Argentina and Uruguay, and under registration in other Latin America 
and South Hemisphere countries. 

13. National/Regional MRLs or any other applicable tolerances 

In Argentina and Uruguay, the following MRLs for the marker residue (fipronil + fipronil sulfone) in cattle tissues are 
adopted.  

Country Muscle 
(µg/kg) 

Kidney 
(µg/kg) 

Liver 
(µg/kg) 

Fat 
(µg/kg) 

Milk 
(µg/kg) 

Argentina 
SENASA N° 
559/2011 

500a 20 100 - 20 

Uruguay 
DGDG 

N° 45/017 
5 9 15 60 8 

a: mg/kg of fat contained in the whole product.  

In Brazil, there are no recommended MRLs for fipronil in cattle tissues. 

14. List of data (pharmacology, toxicology, metabolism, residue depletion, analytical methods) available 

Available studies 

Pharmacology Pharmacokinetics in laboratory animals (mice, rat, rabbit and dog) 
and in food producing animals (poultry and cattle) 

Toxicology Toxicology was evaluated by JMPR in 1997 and the Committee 
established and ADI and ARfD for fipronil. 

Metabolism 
Metabolism in laboratory animals (mice, rat, rabbit) 
Metabolism in food producing animals (poultry, goats and cattle). 

Residue depletion 

Residue depletion studies with radiolabelled fipronil in cattle (one 
sponsor). 
Residue depletion studies with non radiolabelled fipronil in cattle 
(three different sponsors). 

Analytical methods 

Validated analytical method available for the determination of 
fipronil and fipronil sulfone in cattle tissues (muscle, liver, kidney 
and fat) using LC-MS/MS with a limit of quantitation of 5 µg/kg in 
the four target tissues. 

Timetable 

15. Date when data could be submitted to JECFA. 

Data package is available and could be submitted to JECFA. 

Norway 

TEMPLATE FOR INFORMATION NECESSARY FOR PRIORITIZATION BY CCRVDF  

ADMINISTRATIVE INFORMATION  
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1. Member(s) submitting the request for inclusion 

Norway 

2. Veterinary drug names  

Imidacloprid 

3. Trade names 

Ectosan Vet 

4. Chemical names and CAS registry number 

Common name: Imidacloprid 

IUPAC name: (E)-1-(6-chloro-3-pyridylmethyl)-N-nitroimidazolidin-2 ylideneamine 

Chemical abstracts name: 2E)-1-[(6-chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine 

CAS 138261–41–3 

5. Names and addresses of basic producers  

Marketing Authorisation Holders    Site of final product manufacture 
Benchmark Animal Health Norway AS   Animax Ltd 
Bradbenken 1      Sheperds Grove Industrial Estate 
5003 Bergen      Stanton 
Norway       Bury St. Edmonds 
       Suffolk 
       IP31 2AR 
       UK 

PURPOSE, SCOPE AND RATIONALE  

6. Identification of the food safety issue (residue hazard)  

Residues in muscle and skin of finfish 

7. Assessment against the criteria for the inclusion on the priority list  

• A Member (Norway) has proposed the compound for evaluation  

A template for information recommended for consideration in the priority list by Codex Committee on Residues of 
Veterinary Drugs in Foods has been completed and is provided in this document 

• A Member has established good veterinary practices with regard to the compound;  

Yes 

• The compound has the potential to cause public health and/or international trade problems;  

Yes 

• The compound is available as a commercial product; 

Yes 

• There is a commitment that a dossier will be made available. 

Yes 

RISK PROFILE ELEMENTS  

8. Justification for use  

Sea lice is one of the greatest global challenges to the salmonid aquaculture. Impacting fish health, fish welfare, wild 
salmon stocks and is leading to substantial economic loss which is estimated to cost producers more than 1billion USD 
annually. 

Ectosan Vet is a new veterinary medicine for the treatment of pre-adult and adult salmon lice (Lepeophtheirus salmonis) 
infestations on Atlantic salmon (Salmo salar) and rainbow trout (Oncorhynchus mykiss). It represents a new class of 
active substances for the treatment of sea lice.  
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The solution combines a highly effective medicine Ectosan® Vet with CleanTreat®, a water purification system which 
safely removes the medicine from treatment water before releasing purified water into the sea. The medicine has been 
rigorously reviewed and approved by all relevant regulatory bodies under the strict guidelines of the European Union. 

9. Veterinary use pattern, including information on approved uses if available (this should include product labels or other 
evidence of official use authorization)  

The SPC will be sent once finalised. Probably June 4th 2021.    

10. Commodities for which Codex MRLs are required 

Muscle and skin in natural proportions (filet) 

RISK ASSESSMENT NEEDS AND QUESTIONS FOR THE RISK ASSESSORS  

11. Specific request to risk assessors 

To establish MRL for finfish at CCRVDF. 

AVAILABLE INFORMATION11  

11  

12. Countries where the veterinary drugs are registered  

Pending in Norway (section to be updated when MA granted)  

13. National/Regional MRLs or any other applicable tolerances  

EU veterinary MRL of 600 µg/Kg for fin fish- Regulation 2021/621, amending EU regulation 37/2010.  

14. List of data (pharmacology, toxicology, metabolism, residue depletion, analytical methods) available (this should 
include a list of the data available with the full study titles and whether the compound is also registered as pesticide and, 
as appropriate, has been evaluated or scheduled for evaluation or re-evaluation by JMPR)  

Please see the attached list of available data, both original studies and publications. The compound has been previously 
reviewed by JMPR as a pesticide and has pesticide MRLs set in Codex. These published evaluations are in the list of data. 

TIMETABLE  

15. Date when data could be submitted to JECFA.  

July 2021 onwards 

Reference 

European Food Safety Authority (EFSA). Conclusion on pesticide peer review. Conclusion on the peer review of the pesticide risk 
assessment of confirmatory data submitted for the active substance imidacloprid. EFSA Journal 2014; 12(7):3741. 

G. Hobbs. The metabolism of [14C]-IV-38 in Atlantic salmon (Salmo salar L.) Report No. IV38-GBR-012-2014-GLP, Charles River 
Laboratories Edinburgh Ltd, Tranent, Edinburgh, UK, 2015. 

K. Bancroft. IV-38: Atlantic salmon low and high temperature residue depletion study. Charles River Laboratories Edinburgh Ltd, 
Tranent, Edinburgh, UK, Report No. 37362, 2016a. 
K. Gaffney, The Depletion of Ectosan® from the Edible Tissues of Atlantic Salmon and Rainbow Trout after Bath Treatment – 
Summary Report, Benchmark Animal Health Ltd., Edinburgh, UK.,2019 
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CX/RVDF 21/25/12-Add.1 6 

European Food Safety Authority (EFSA). Conclusion regarding the peer review of the pesticide risk assessment of the active 
substance imidacloprid. Finalised: 29 May 2008. EFSA Scientific Reports, 2008, 148, 1-120. 

EMA/34159/2019. Request for classification as MUMS/limited market for Ectosan (rainbow trout only). 2019. 

S. Shadnia and H. H. Moghaddam. Fatal intoxication with imidacloprid insecticide. Am. J. Emerg. Med., 2008, 26, 634.e1-634.e4. 

N. C. Huang, S. L. Lin, C. H. Chou, Y. M. Hung, H. M. Chung and S. T. Huang. Fatal ventricular fibrillation in a patient with acute 
imidacloprid poisoning. Am. J. Emerg. Med., 2006,24, 883-885. 

K. Viradiya and A. Mishra. Imidacloprid poisoning. J. Assoc. Physicians India, 2011, 59, 594-595. 

A. K. Panigrahi, D. K. S. Subrahmanyam and K. K. Mukku. Imidacloprid poisoning: a case report. Am. J. Emerg. Med., 2009, 27, 
256.e5-256.e6. 
P. C. Badgujar, S. K. Jain, A. Singh, J. S. Punia, R. P. Gupta and A. Chandatre. Immunotoxic effects of imidacloprid following 28 
days of oral exposure in BALB/c mice. Environ. Toxicol. Pharmacol., 2013, 35, 408-418. 

D. H. Phua, C. C. Kin, M.-L. Wu, J.-F. Deng and C.-C. Yang. Neonicotinoid insecticides: an emerging cause of acute pesticide 
poisoning. Clin. Toxicol., 2009, 47, 336-341. 
European Food Safety Authority. Scientific opinion on the developmental neurotoxicity potential of acetamiprid and 
imidacloprid. EFSA J., 2013, 11, (12), 3471. 
A. D. Karatas. Severe central nervous system depression in a patient with acute imidacloprid poisoning. Am. J. Emerg. Med., 
2009, 27, 1171.e5-1171.e7. 
R. Agarwal and R. Srinivas Severe neuropsychiatric manifestations and rhabdomyolysis in a patient with imidacloprid poisoning. 
.Am. J. Emerg. Med., 2007, 48, 339-364.r 
D. David, I. G. George and J. V. Peter. Toxicology of the newer neonicotinoid insecticides: imidacloprid poisoning in a human. 
Clin. Toxicol., 2007, 45, 485- 486. 
P. Proença, H. Teixeira, F. Castanheira, J. Pinheiro, P. V. Monsanto, E. P. Marques and D. N. Vieira. Two fatal intoxication cases 
with imidacloprid: LC/MS analysis. Forensic. Sci. Int., 2005, 153, 75-80. 

M. Tomizawa, A. Cowan and J. E. Casida. Analgesic and toxic effects of neonicotinoid insecticides in mice. Toxicol. Appl. 
Pharmacol., 2001, 177, 77- 83. 
S. D. Buckingham, B. Lapied, H. Le Corronc, F. Grolleau and D. B. Satelle. Imidacloprid actions on insect neuronal acetylcholine 
receptors. J. Exper. Biol., 1997, 200, 2685-2692. 
A. A. Schulz-Jander and J. E. Casida. Imidacloprid insecticide metabolism: human cytochrome P450 isozymes differ in selectivity 
for imidazolidine oxidation versus nitroimine reduction. Toxicol. Letters, 2002, 132, 65-70. 

M. Tomizawa and J. E. Casida. Neonicotinoid insecticide toxicology: mechanisms of selective action. Ann. Rev. Pharmacol. 
Toxicol., 2005, 45, 247- 268. 
Tomizawa and J. E. Casida. Neonicotinoid insecticide toxicology: mechanisms of selective action. Ann. Rev. Pharmacol. Toxicol., 
2005, 45, 247-268. 
T. Narahashi. Neuronal ion channels as target sites of insecticides. Pharmacol. Toxicol., 1996, 78, 1-14. 

P. H. Rose. Nicotine and the neonicotinoids. In: T. C. Marrs (Ed.), Mammalian Toxicology of Insecticides, RSC Publishing, 
Cambridge, 2012, pp. 184-220. 
G. Hobbs. The metabolism of [14C]-IV-38 in Atlantic salmon (Salmo salar L.) Report No. IV38-GBR-012-2014-GLP, Charles River 
Laboratories Edinburgh Ltd, Tranent, Edinburgh, UK, 2015. 

J. Kimura-Kuroda, Y. Komuta, Y. Kuroda, M. Hayashi and H. Kawano. Nicotinelike effects of the neonicotinoid insecticides 
acetamiprid and imidacloprid on cerebellar neurons from neonatal rats. PLoS One, 2012, 7, e32432. 

Joint FAO/WHO Meeting on Pesticide Residues (JMPR). Imidacloprid. Pesticides in Food – 2001, Evaluations 2001, Part II – 
Toxicological, International Programme on Chemical Safety, World Health Organisation, Geneva, 2002, 79-100. 

K.Bancroft. Supplementary Validation: Additional Validation of an Analytical Method for the Determination of Imidacloprid in 
Atlantic Salmon Liver, Muscle and Skin to Extend the Validated Range. Charles River Laboratories Edinburgh Ltd, Tranent, 
Edinburgh, UK, Report No. 38170, 2016e. 
K.Bancroft. Charles River Analytical Procedure AP.225406B.03. Charles River Laboratories Edinburgh Ltd, Tranent, Edinburgh, 
UK, 2016f 
K.Bancroft. Development and validation of an analytical method for the determination of imidacloprid in sea water and Atlantic 
salmon liver, muscle and skin. Charles River Laboratories Edinburgh Ltd, Tranent, Edinburgh, UK, Report No. 37361, 2016b. 

K.Bancroft. Development and validation of an analytical method for the determination of imidacloprid in sea water and Atlantic 
salmon liver, muscle and skin. Charles River Laboratories Edinburgh Ltd, Tranent, Edinburgh, UK, Report No. 37361, Report 
Amendment 1, 2016c. 
European Food Safety Authority (EFSA). Conclusions on the peer review of the pesticide risk assessment for bees for the active 
substance imidacloprid considering all uses other than seed treatments and granules. EFSA Journal, 2015, 13(8), 1-82. 

K.Bancroft. Supplementary Validation: Specificity of an Analytical Method for the Determination of Imidacloprid from Other 
Anti-sea Lice Compunds and LCMS/MS Robustness. Charles River Laboratories Edinburgh Ltd, Tranent, Edinburgh, UK, Report 
No. 38089, 2016d. 



CX/RVDF 21/25/12-Add.1 7 

T. Bromley. Analytical procedure AP 11-010 version 7. Analytical procedure for the analysis of Anti-KLH IgG and Anti-KLH IgM in 
rat serum samples using an antibody cutpoint titre on the MSD. Covance, 2019b. 

S. Feng, Z. Kong, X. Wang, P. Peng and E. Y. Zeng. Assessing the genotoxicity of imidacloprid and RH-5849 in human peripheral 
blood lymphocytes in vitro with comet assay and cytogenetic tests. Ecotoxicol. Environ. Saf., 2005, 61, 239-246. 

R. Husain, M. Malaviya, M. Seth and R. Husain. Differential responses of regional brain polyamines following in utero exposure 
to synthetic pyrethroid insecticides: a preliminary report. Bull. Environ. Contam. Toxicol., 1992, 49, 402-409. 

R. Kawai, S. Ito, H. Hattori, T. Kimura, T. Furukawa, K. Mori, A. Sanbuissho and T. Kawada. Evaluation of primary and secondary 
responses to a T-celldependent antigen, keyhole limpet hemocyanin, in rats. J. Immunotoxicol., 2013, 10, 40-48. 

S. Majumdar and D. Nandi. Thymic atrophy: Experimental studies and therapeutic interventions. Scand. J. Immunol., 2018, 87, 4-
14. 
R. R. Maronpot, K. Yoshizawa, A. Nyska, T. Harada, G. Flake, G. Mueller, B. Singh and J. M. Ward. Hepatic enzyme induction: 
histopathology. Toxicologic. Pathol., 2010, 38, 776-795. 
 J. Thyssen and L. Machemer. Imidacloprid: toxicology and metabolism. In: I. Yamamoto and J. E. Casida (Eds.). Nicotinic 
insecticides and the Nicotine Acetyl Choline Receptor, Springer, New York, 1999, pp. 213-222. Cited in Shadnia and Moghaddam, 
2008. 
L. Britton. PAQ008. 12 months Oral (Dietary) Toxicity Study in the Rat. Sequani Limited, Ledbury, UK, Study Number ANT0022, 
2019. 
L. Britton. PAQ008: Oral (Gavage) Dose Range-Finding Prenatal Developmental Toxicity Study in the Rat. Sequani Limited, 
Ledbury, UK, Study Number ANT0014, 2018a 
L. Britton. PAQ008: Oral (Gavage) Prenatal Developmental Toxicity Study in the Rat. Sequani Limited, Ledbury, UK, Study 
Number ANT0014, 2018b 
J. M. Wood, D. Major, A. Heath, R. W. Newman, K. Höschler, I. Stephenson, T. Clark, J. M. Katz and M. C. Zambon. 
Reproducibility of serology assays for pandemic influenza H1N1: collaborative study to evaluate a candidate WHO International 
Standard. Vaccine, 2012, 30, 210-217. 
J.A. Frew, J.T. Brown, P.N. Fitzsimmons, A.D. Hoffman, M. Sadilek, C.E Grue and J.W. Nichols. Toxicokinetics of the neonicotinoid 
insecticide imidacloprid in rainbow trout (Oncorhynchus mykiss). Comparative Biochemistry and Physiology Part C 2018 205 34-
42 
J. Sprouse, L. Reynolds, X. Li, J. Brasleton and A. Schmidt. 8-OH-DPAT as a 5-HT7 agonist: phase shifts of the circadian biological 
clock through increases in cAMP production. Neuropharmacol., 2004, 46, 52-62. 

D. A. Perks. 8-OH-DPAT/amphetamine: study in the rat to validate Kinder auditory startle equipment. Covance Laboratories Ltd, 
Harrogate, UK, study number 8316473, 2019. 
S. Bhardwaj, M. K. Srivastava, U. Kapoor and L. P. Srivastava. A 90 days oral toxicity study of imidacloprid in female rats: 
Morphological, biochemical and histopathological evaluations. Food Chem. Toxicol., 2010, 48, 1185-1190. 

H. Kobayashi, C, Sugiyama, Y. Morikawa, M. Hayashi and T, Sofuni. A comparison between manual microscopic analysis and 
computerised image analysis in the single cell electrophoresis assay. MMS Commun., 1995, 3, 103- 115. 

P.N. Fitzsimmons, G.J. Lien and J.W. Nichols. A compilation of in vitro rate and affinity values for xenobiotic biotransformation in 
fish, measured under physiological conditions. Comparative Biochemistry and Physiology, Part C, 2007 145 485–506 

Larry P. Sheets, Abby A. Li, Daniel J. Minnema, Richard H. Collier, Moire R. Creek and Richard C. Peffer. A critical review of 
neonicotinoid insecticides for developmental neurotoxicity. Critical Reviews in Toxicology, 2016, Vol 46, No. 2, 152-190M. 

H.-J. Klimisch, M. Andrae and U. Tilman. A systematic approach for evaluating the quality of experimental toxicological and 
ecotoxicological data. Regul. Toxicol. Pharmacol., 1997, 25, 1-5. 

C. J. Smith, T. A. Perfetti, G. M. Ko and R. Garg. Ames mutagenicity, structural alerts of carcinogenicity, Hansch QSAR parameters 
(ClogP, CMR, MgVol), tumor site concordance/multiplicity, and tumorigenicity rank in NTP 2-year rodent studies. Toxicol. Res. 
Applic., 2018, 2, 1-14. 
B. Cowled and C. Faverjon, Analysis of immune response of rats after immunological toxical arm, Ausvet, Australia, 2019 

T. Bromley. Analytical procedure AP 11-008 version 04. Analytical procedure for the preparation of reagents and materials for 
the analysis of Anti-KLH IgG and Anti-KLH IgM in rats. Covance, 2019a. 

R. Bal, G. Türk, M. Tuzcu, O. Yilmaz, T. Kuloglu, R. Gundogdu, S. Gür, A. Agca, M. Ulas, Z. Cambay, Z. Tuzcu, H. Gencoglu, M. 
Guvenc, A. D. Ozsahin, N. Kocaman, A. Aslan and E. Etem. Assessment of imidacloprid toxicity on reproductive organs of adult 
male rats. J. Environ. Sci. Health, Part B, 2012b, 47, 434-444. 
P. Bagri, V. Kumar and A. K. Sikka. Assessment of imidacloprid-induced mutagenic effects in somatic cells of Swiss albino mice. 
Drug Chem. Toxicol., 2016, 39, 412-417. 
G. Demsia, D. Vlastov, M. Goumenou and D. Matthopoulos. Assessment of the genotoxicity of imidacloprid and metalaxyl in 
cultured human lymphocytes and rat bone-marrow. Mutat. Res., 2007, 634, 32-39. 

CVMP. CVMP Scientific overview and list of questions. Imidacloprid. CVMP/451339, 2019 



CX/RVDF 21/25/12-Add.1 8 

N. U. Karabay and M. G. Oguz. Cytogenetic and genotoxic effects of insecticides, imidacloprid and methamidophos. Genet. Mol. 
Res., 2005, 4, 653- 662 
S. K. Kataria, A.K. Chhilar, A. Kumar, M. Tomar, V. Malik. Cytogenetic and hematological alterantions induced by acute oral 
exposure of imidacloprid in female rats. Drug and Chemical Toxicology., 2015, Early Online: 1-7. 

A.  S.  Al-Sarar,  Y.  Abobakr,  A.  E.  Batoumi  and  H.  I.  Hussein.  Cytotoxic  and  genotoxic effects of abamectin, chlorfenapyr, 
and imidacloprid on CHOk1 cells. Environ. Sci. Pollut. Res., 2015, 22, 17041-17052. 

V. Christen, M. Rusconi, P. Crettaz and K. Fent. Development neurotoxicity of different pesticides in PC-12 cells in vitro. Toxicol 
Appl Pharmacol, 2017, 325, 25-36. 
U. Kapoor, M.K. Srivastava, P. Trivedi, V. Garg and L.P. Srivastava. Disposition and acute toxicity of imidacloprid in female rats 
after single exposure. Food and Chemical Toxicology 2014 68 190-195 

U. Kapoor, M. K. Srivastava, P. Trivedi, V. Garg and L. P. Srivastava. Disposition and acute toxicity of imidacloprid in female rats 
after single exposure. Food Chem. Toxicol., 2014, 68, 190-195. 

U. Kapoor, M. K. Srivastava, S. Bhardwaj and L. P. Srivastava. Effect of imidacloprid on antioxidant enzymes and lipid 
peroxidation in female rats to derive its No Observed Effect Level (NOEL). J. Toxicol. Sci., 2010, 35, 577- 581. 

D. Ennulat, D. Walker, F. Clemo, M. Magid-Slav, D. Ledieu, M. Graham, S. Botts and L. Boone. Effects of hepatic drug-
metabolising enzyme induction on clinical pathology parameters in animals and man. Toxicologic. Pathol., 2010, 38, 810-828. 

T. Moriyama, S. Tsujioka, T. Ohira, S. Nonaka, H. Ikeda, H. Suigara, M Tomohiro, K. Samura and M. Nishikibe. Effects of reduced 
food intake on toxicity study parameters in rats. The Journal of Toxicology Sciences, 2008, 33(5): 537-547 

P. K. Mediratta, K. K. Sharma and S. Singh. Evaluation of the immunomodulatory potential of Ocimum sanctum seed oil and its 
possible mechanism of action. J. Ethnopharmacol., 2002, 80, 15-20. 

M. T. O’Connell, G. S. Sarna and G. Curzon. Evidence for postsynaptic mediation of the hypothermic effect of 5-HT1A receptor 
activation. Br. J. Pharmacol., 1992, 106, 603-609. 
G. S. Travlos, R. W. Morris, M. R. Elwell, A. Duke, S. Rosenblum and M. B. Thompson. Frequency and relationships of clinical 
chemistry and liver and kidney histopathology findings in 13-week toxicity studies in rats. Toxicology, 1996, 107, 17-29. 

J. Guo, R. Shi, Y. Cao, Y. Luan, Y. Zhou, Y. Gao and Y. Tian. Genotoxic effects of imidacloprid in human lymphoblastoid TK6 cells. 
Drug Chem. Toxicol., 2018, 2018, 13, 1-5. 
B. Valsamis and S. Schmid. Habituation and Prepulse Inhibition of Acoustic Startle in Rodents J. Vis. Exp. 2011 (55), e3446, DOI : 
10.3791/3446 
Historical Control Data – Harrogate Rat/ Han-Wistar, Male and Female 

K.Bothe. Identification and assessment of deviations from ormer guideline requirements in current guideline requirements for 
imidacloprid carcinogenicity studies, prepared for Benchmark Animal Health, Bayer AG Crop Science Division, 2020 

R. Bal, M. Naziroğlu, G. Türk, Ö. Yilmaz, T. Kuloğlu, E. Etem and G. Baydas. Imidacloprid induces morphological and DNA damage 
through oxidative toxicity on the reproductive organs of developing male rats. Cell Biochem. Funct., 2012a, 30, 429-499. 

M. Moxness, S. Tatarawicz, D. Weeraratne, N. Murakami, D. Wullner, D. Mytych, V. Jawa, E. Koren and S. J. Swanson. 
Immunogenicity testing by electrochemiluminiscent detection for antibodies directed against therapeutic human monoclonal 
antibodies. Clin. Chem., 2005, 51, 1983-1985. 
P.C. Badgujar, S.K. Jain, A. Singh, J.S. Punia, R.P. Gupta, G.A. Chandratre. Immunotoxic effects of imidacloprid following 28 days 
of oral exposure in BALB/c mice. Environmental Toxicology and Pharmacology, 2013, 35, 408- 418. 

L. Forchhammer, C. Esson, S. Loft, L. Möller, R. W. Godschalk, F. J. van Schooten, G. D. Jones, J. A. Higgins,et al.. Inter-laboratory 
variation in DNA damage using a standard comet assay protocol. Mutagenesis, 2012, 27, 665- 672. 

CVMP, 2017a. List of outstanding issues. Imidacloprid – Salmonidae (EMEA/V/MRL/004481/FULL/0001). 
EMA/CVMP/69333/2017. 
A. P. Hall, C. R. Elcombe, J. R. Foster, T. Harada, W. Kaufmann, A. Knippel, K. Küttler, D. E. Malarkey, R. R. Maronpot, A. 
Nishikawa, T. Nolte, A. Schulte, V. Straus and M. J. York. Liver hypertrophy: A review of adaptive (adverse and non-adverse) 
changes – Conclusions from the 3rd International ESTP Expert Workshop. Toxicol. Pathol., 2012, 40, 971-994. 
A. Winkelstein. Mechanisms of immunosuppression: Effects of cyclophosphamide on cellular immunity. Blood, 1973, 41, 273-
284. 
G. P. Luscombe, K. F. Martin, L. J. Hutchins, J. Gosden and D. J. Heal. Mediation of the antidepressant-like effects of 8- OH-DPAT 
in mice by postsynaptic 5-HT1A receptors. Br. J. Pharmacol., 1993, 108, 669-677. 

A. Plošnik, M. Vračko and M. S. Dolenc. Mutagenic and carcinogenic structural alerts and their mechanisms of action. Arh. Hig. 
Rada Toksikol., 2016, 67, 169- 182. 
National Toxicology Program (undated). Nonneoplastic Lesions Atlas. Spleen – pigment. Available at: 
https://ntp.niehs.nih.gov/nnl/immune/spleen/pigment/spleen-pigmentpdf_508.pdf. Accessed 29 August 2019. 

Y.-H. Jo, D. A. Talmage and L. W. Role. Nicotinic receptor-mediated effects on appetite and food intake. J. Neurobiol., 2002, 53, 
618-632. 



CX/RVDF 21/25/12-Add.1 9 

D. Dreher. PAQ008: Acute Oral Toxicity Study in the Female Rat (Up and Down Method). Covance Laboratories Ltd, Harrogate, 
UK. Study Number 8382173, 2018 (July) 
V. Hargreaves. PAQ008: Bacterial Reverse Mutation Assay, Covance Laboratories Ltd, Harrogate, UK. Study Number 8387334, 
2018a 
V. Hargreaves. PAQ008: In Vitro Human Lymphocyte Micronucleus Assay, Covance Laboratories Ltd, Harrogate, UK. Study 
Number 8387335, 2018b 
L. Britton. PAQ008: OECD 452 – 12 months Oral (Dietary) Toxicity Study in the Rat. Sequani Limited, ANT0022. 2019. 

S. Holalagoudar. PAQ008: Oral (Dietary) Extended One-Generation Reproductive Toxicity Study in the Rat (OECD 443), Covance 
Laboratories Ltd, Harrogate, UK, Study Number 8382174, 2019 

L.Britton. PAQ008: Oral (Gavage) Dose Range-Finding Prenatal Developmental Toxicity Study in the Rat. Sequani Limited, 
Ledbury, UK, Study Number ANT0014, 2018a 
J. Dunton. PAQ008: Oral (gavage) rat micronucleus test. Sequani Limited report ANT0025. Sequani Ltd, Ledbury, Herefordshire, 
UK, 2019. 
D. Chubb. PAQ008: Preliminary 7 Day Oral (Gavage) and 14 Day Oral (Dietary) Dose-Range Finding Study in the Rat. Sequani 
Limited, Ledbury, UK, Study Number ANT0012, 2018 
J. Deeming. PAQ008: Validation of the Assay for the Determination of PAQ008 in 0.5 % w/v Carboxymethylcellulose. Sequani 
Limited, Ledbury, UK, Study Number ANT0003, 2018a 
J. Deeming. PAQ008: Validation of the Assay for the Determination of PAQ008 in RM1 (E) SQC FG Diet. Sequani Limited, Ledbury, 
UK, Study Number ANT0006, 2018b 
J. Deeming. PAQ008: Validation of the Formulation Procedure for PAQ008 in 0.5 % w/v Carboxymethylcellulose and Assessment 
of Formulation Stability. Sequani Limited, Ledbury, UK, Study Number ANT0004, 2018d 

J. Deeming. PAQ008: Validation of the Formulation Procedure for PAQ008 in RM1 (E) SQC FG Diet and Assessment of 
Formulation Stability. Sequani Limited, Ledbury, UK, Study Number ANT0007, 2018c 

M.-B. Assié and W. Koek. Possible in vivo 5-HT reuptake blocking properties of 8-OH-DPAT assessed by measuring hippocampal 
extracellular 5-HT using microdialysis in rats. Br. J. Pharmacol., 1996, 119, 845-850 

J. E. Riviere, J.D. Brooks, W. T. Collard, J. Deng, G. De Rose, S.P. Mahabir, D.A. Merritt and A.A. Marchiondo. Prediction of 
formulation effects on dermal absorption of topically applied ectoparasiticides dosed in vitro on canine and porcine skin using a 
mixture-adjusted quantitative structure permeability relationship. Journal of Veterinary Pharmacology and Therapeutics 2014 
37 435-444 
E. R. Gore, J. Gower, E. Kurali, J.-L. Sui, J. Bynum, D. Ennulat and D. J. Herzyk. Primary antibody response to keyhole limpet 
hemocyanin in rat as a model for immunotoxicity evaluation. Toxicology, 2004, 197, 23-35. 

P. C. Mann, G. A. Boorman, L. O. Lollini, D. N. McMartin and D. G. Goodman. Proliferative lesions of the mammary gland in rats. 
In: Guides for Toxicologic Pathology, Society of Toxicologic Pathologists, Woodbury, New Jersey, USA, 1996. 

D. H. Williamson. Regulation of metabolism during lactation in the rat. Reprod. Nutr. Dévelop., 1986, 26, 597-603. 

Y.-h. Gu, Y. Li, X.-f. Huang, J.-f. Zheng, J. Yang, H. Diao, Y. Yuan, Y. Xu, M. Liu, H.-j. Shi and W.-p. Xu. Reproductive effects of two 
neonicotinoid insecticides on mouse sperm function and early embryonic development in vitro. PLoS One, 2013, 8, e70112. 

L. Zhang, M. M. Meguid, G. Miyata, M. Varma and S. O. Fetissov. Role of hypothalamic monoamines in nicotine-induced anorexia 
in menopausal rats. Surgery, 2001, 130, 133-142. 
CVMP, 2017b. Scientific advice. Ectosan. EMA/CVMP/374307/2017. 

CVMP. Scientific discussion. Advocate. EPAR, CVMP/0297/03, 2009. 

W. Xu, X. C. Qiu and J. S. Han. Serotonin receptor subtypes in spinal antinociception in the rat. J. Pharmaocl. Exp. Ther., 1994, 
269, 1182-1189. 
M. Arslan, Y. Sevgiller, M. Buyukleyla, M. Yardimci, M. Yilmaz and E. Rencuzigullari. Sex-related effects of imidacloprid 
modulated by piperonyl butoxide and menadione in rats. Part II: genotoxic and cytotoxic potential. Drug Chem. Toxicol., 2016, 
39, 81-86. 
L. Gillbanks. Standard Operating Procedure. Kinder Scientific Startle Monitor Application. Covance Laboratories Ltd, Harrogate 
UK, SOP Number R6/127 v.07, April 2018. 
R. Benigni and C. Bossa. Structural alerts of mutagens and carcinogens. Curr. Comp. Aided Drug Design., 2006, 2, 169-176. 

V. Bláha, Z. J. Yang, M. Meguid, J. K. Chai and Z. Zadák. Systemic nicotine administration suppresses food intake via reduced 
meal sizes in both male and female rats. Acta Med. (Hradec Kralove), 1998, 41, 167-173. 

H. Lebrec, M. B. Hock, J. S. Sundsomo, D. T. Mytych, H. Chow, L. L. Carlock, M. K. Joubert, J. Reindel, L. Zhou and J. L. Bussiere. T-
cell dependent antibody responses in the rat: Forms and sources of keyhole limpet hemocyanin. J. Immunotoxicol., 2014, 11, 
213-221. 
P. J. Bugelski and C. Kim. T-dependent antigen response (TDAR) tests: Metaanalysis of results generated across multiple 
laboratories. J. Immunotoxicol., 2007, 4, 159-164. 
R. E. Chapin, D. K. Gulati, L. H. Barnes and J. L. Teague. The effects of feed restriction on reproductive function in Sprague-
Dawley rats. Fundam. Appl. Toxicol., 1993, 20, 23-29. 



CX/RVDF 21/25/12-Add.1 10 

A. Azqueta, S. Meier, C. Priestley, K. B. Gutzhow, G. Brunborg, J. Sallette, F. Soussaline and A. Collins. The influence of scoring 
method on the variability in results obtained with the comet assay. Mutagenesis, 2011, 26, 393-399. 

I. Nissim, A. Dagan-Wiener and M. Y. Niv. The taste of toxicity: A quantitative analysis of bitter and toxic molecules. IUBMB Life, 
2017, 69, 938-946. 
H. Lebrec, B. Molinier, D. Boverhof, M. Collinge, W. Freebern, K. Henson, D. Mytych, H. D. Ochs, R. Wange, Y. Yang, L. Zhou, J. 
Arrington, M. S. Christin-Piché and J. Shenton. The T-cell dependent antibody response assay in nonclinical studies of 
pharmaceuticals and chemicals: Study design, data analysis, interpretation. Regul. Toxicol. Pharmacol., 2014, 69, 7-21 
F. Yan, X. Mo, J. Liu, S. Ye, X. Zeng and D. Chen. Thymic function in the regulation of T cells, and molecular mechanisms 
underlying the modulation of cytokines and stress signalling. Mol. Med. Rep., 2017, 16, 7175-7184. 

J. Bianchi, D. C. Cabral-de-Mello and M. A. Marin-Morales. Toxicogenetic effects of low concentrations of the pesticides 
imidacloprid and sulfentrazone individually and in combination in in vitro tests with HepG2 cells and Salmonella typhimurium. 
Ecotoxicol. Environ. Saf., 2015, 120, 174-183. 
U. Kapoor, M. K. Srivastava and L. P. Srivastava. Toxicological impact of technical imidacloprid on ovarian morphology, hormones 
and antioxidant enzymes in female rats. Food Chem. Toxicol., 2011, 49, 3086-3089. 

J. A. Richardson and S. E. Little. Toxicology in: The Cat. Clinical Medicine and Management, Elsevier/Saunders, St Louis, Missouri, 
USA, 2011, 914-933. 
J. Harris. Validation of an Analytical Method for the Determination of Imidacloprid in Rainbow Trout Fillet (Muscle and Skin), 
Charles River Laboratories Ltd. Tranent, UK. Study Number 229128 Report Number 40587, 2019 

L. Gawade, S. S. Dadarkar, R. Husain and M. Gatne. A detailed study of developmental immunotoxicity of imidacloprid in Wistar 
rats. Food Chem. Toxicol., 2013, 51, 61-70. 

 

 


	Agenda Item 11 CX/RVDF 21/25/12-Add.1  June 2021
	JOINT FAO/WHO FOOD STANDARDS PROGRAMME
	CODEX COMMITTEE ON RESIDUES OF VETERINARY DRUGS IN FOODS

