
 

 

  
  

 
 

  
    

 
        

 
     

 
    

 
     

 
   

 
    

 
         

 
     

   
      

 
      

  
  

  

   

 

 
 

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
 
DEPARTMENT OF PESTICIDE REGULATION 


HUMAN HEALTH ASSESSMENT BRANCH  


SUMMARY OF TOXICOLOGY DATA 

Cypermethrin, Zeta-Cypermethrin, Alpha-Cypermethrin 

Chemical Code # 2171 ,5921, 6131, Document Processing Number (DPN) # 418, 51970, 
53227 

SB 950 # 337, NA, NA 
2/16/16 

DATA GAP STATUS

 Chronic toxicity, rat: No data gap, no adverse effect indicated 

Chronic toxicity, dog: No data gap, no adverse effect indicated 

Oncogenicity, rat: No data gap, no adverse effect indicated 

Oncogenicity, mouse: No data gap, possible adverse effect indicated 

Reproduction, rat: No data gap, possible adverse effect indicated 

Developmental toxicity, rat: No data gap, no adverse effect 

Developmental toxicity, rabbit: No data gap, no adverse effect 

Gene mutation: No data gap, possible adverse effect indicated 

Chromosome effects: No data gap, no adverse effect 

DNA damage: No data gap, no adverse effect 

Neurotoxicity: No data gap, possible adverse effect indicated 

All record numbers for the above study types through 263490 (Document No. 418-0324),  
282456 (Document No. 51970-0187) and 281290 (Document No. 53227-0013) were examined. 
This includes all relevant studies indexed by DPR as of 2/16/16. 
In the 1-liners below: 
** indicates an acceptable study. 

Bold face indicates a possible adverse effect.


  ## indicates a study on file but not yet reviewed. 


File name: T160216 

Original by T. Moore, 2/16/16. 


NOTE: The following symbols may be used in the Table of Contents which follows:
 ** = data adequately address FIFRA requirement 
† = study(ies) flagged as “possible adverse effect” 

 (N/A) = study type not currently required 
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This record contains summaries of studies.  Individual worksheets may be useful for detailed 
assessment.  
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Cypermethrin 

METABOLISM AND PHARMACOKINETICS

 53227-0011 277350 Climie, I. J. G., “Cypermethrin: the kinetics of cypermethrin in the blood 
of rats following a single oral dose,” Shell Research Limited, Sittingbourne, Kent, England, 
8/28/80. BASF Registration Document No. CY-440-032, MRID  47944083. Investigators used 
about 50:50 ratios of cis and trans isomers of either 14C-benzyl or 14C-cyclopropyl labeled 
cypermethrin at concentrations of about 2 and 200 mg/kg.  Peak plasma concentrations were 
obtained in either sex at about 2-4 hrs after dosing at 2 mg/kg, and at about 12-24 hrs after 200 
mg/kg. Typical symptoms in high dose rats, such as ataxia, tremor, wide rear gate, and 
salivation, normally peaked at 3-4 hours after dosing (before the highest plasma levels were 
obtained). Following low doses with 14C-benzyl label, the percent of plasma radioactivity 
identified as parent cypermethrin rose over time from 3% at 3-4 hrs after dosing to 17% (M) or 
9% (F) at 9 hrs after dosing. Following low doses with 14C-cyclopropyl label, the percent of 
plasma radioactivity identified as parent cypermethrin did not rise over time, and mean plasma 
concentration of parent compound was much lower than with 14C-benzyl label. This result was 
confusing, since there should be no difference between parent levels because of label 
placement. Investigators concluded that these disparities were due to inter-animal variation.  
Data were not examined in further detail by Medical Toxicology Branch, since this racemic 
mixture is not the entity for which registration is sought.  Aldous, July 3, 2014. 

53227-0010 277347 van Sittert, N. J. and C. V. Eadsforth, “Human oral dose-excretion study 
with Fastac,” Shell Internationale Petroleum Maatschappij B.V., The Hague, NL, Nov. 1, 1985, 
Laboratory Study # AL-445-003. MRID #: 47944082. Six human volunteers received single oral 
doses (gel capsule) of either 0.25, 0.50, or 0.75 mg Fastac (99.8% purity).  Urine was collected 
daily for 4 days. Samples were dried after addition of NaHCO3, then refluxed in H2SO4 render 
both the acid metabolite of Fastac and its glucuronide as the methyl ester of the acid (cis 
cyclopropane carboxylic acid). Product was extracted into hexane from basic solution, and 
assayed by glc with electron capture detection. After 3 weeks, the same volunteers received 
designated doses daily and daily urine collection for 5 days, with urine collection continuing for 
the next 5 days. Single dose administration yielded an average of 43% of administered dose 
during the first 24 hrs after dosing, with 1-7% of administered dose on the subsequent days.  An 
average of 49% of administered dose was obtained as the cis cyclopropane carboxylic acid on 
any given day after daily repeat dosing.  Residues remaining after the first 24 hrs following the 
final dose were comparable to single-dose samples.  This study was undertaken to evaluate this 
assay as a measure of exposure.  Results indicate a useful assay.  Useful supplementary data.  
Aldous, 7/7/14. 
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    418-0024; 3031; “Cypermethrin: Bioaccumulation Study in the Rat”; (B.K. Jones; Imperial 
Chemical Industries Limited, Central Toxicology Laboratory, Alderley Park, Macclesfield, 
Cheshire, England; Report No. CTL/P/599; 6/81); Sixty female Wistar rats were dosed orally by 
gavage with 2 mg/kg/day of a 50:50 formulation of (14C-benzyl)-cis-cypermethrin (specific 
activity: 52.8 mCi/mM, radiochemical purity >99%) and (14C-benzyl)-trans-cypermethrin (specific 
activity: 52.8 mCi/mM, radiochemical purity >99%) for 70 days.  Three animals/time point were 
euthanized at 24 hours after 1, 3, 7, 14, 21, 28, 35, 42, 49, 56, 63, and 70 doses. Thereafter, 3 
animals/time point were euthanized at 4, 8, 15, 22, 29, 36, 43 and 50 days post-final dose  
Radiolabel was assayed in the liver, kidneys, fat, blood, plasma, skin and ovaries.  There was 
an accumulation of radiolabel in all of the tissues assayed up to an apparent plateau level of 42 
to 56 days of dosing. The fat and skin demonstrated the greatest propensity to concentrate the 
radiolabel. This was due to the lipid solubility of the test material and its metabolites. Further 
differentiation of the isomer content in the fat determined that 88% of the radiolabel in the fat 
was the cis-isomer after 70 days of dosing.  This percentage increased to 98% by 22 days post-
final dose. Half-lives for elimination from the fat were 18.2 and 3.4 days for the cis- and trans-
isomers, respectively. For other tissues, the radiolabel concentration declined more rapidly 
following cessation of treatment.  For the liver, kidney and blood, background levels were 
reached by 29, 8 and 15 days post-final dose, respectively.  Study supplemental.  (Moore, 
7/8/15) 

    418-0024; 3033; “The Metabolic Fate of the Cis and Trans Isomers of WL 43467 
(Cypermethrin). Metabolism and Elimination of 14C-Aryl-Labelled Cis and Trans-Isomers in 
Rats”; (M.J. Crawford, D.H. Hutson; Shell Toxicology Laboratory, Tunstall, England; Report No. 
TLGP.0131.77; 12/77); Six Wistar rats/sex were dosed orally by gavage with 0.61 mg (1.7 to 2.5 
mg/kg) of (14C-benzyl) cis-cypermethrin (specific activity: 35 µCi/mg, purity: >99.5%) and two 
animals/sex/time point were euthanized at 24 and 72 hours and 8 days post-dose.  Urine and 
feces were collected at 24-hour intervals during that period.  In a 2nd cohort, 3 rats/sex were 
dosed orally with 0.615 mg (2.46 to 3.08 mg/kg) of (14C-benzyl) trans-cypermethrin (specific 
activity: 35 µCi/mg, purity: <99.5%). Urine and fecal samples were collected at 24-hour 
intervals up to 72 hours post-dose.  The urine was the primary route of excretion for the males 
treated with cis-cypermethrin (65 vs. 35%) and for both sexes treated with trans-cypermethrin 
(M: 71 vs. 28%, F: 74 vs. 23%).  For the females treated with cis-cypermethrin, fecal excretion 
of the radiolabel was 46% in contrast to 53% via the urine.  For both cohorts, 71 to 78% of the 
administered dose was excreted within the first 24 hours post-dose.  The primary sites of 
deposition in the tissues were the liver and the fat.  For the cis-cypernethrin treated animals, the 
fat content of radiolabel did not diminish over the 8-day sampling period.  The content of 
radiolabel in the fat of the trans-cypermethrin cohort was not quite as significant but was still the 
primary site of deposition.  The brain was a very minor site of deposition.  Urine from the first 24 
hours post-dose for both cohorts was analyzed for metabolites.  The primary compound which 
was identified was the sulfate conjugate of 3-(4-hydroxyphenoxy)- benzoic acid.  That moiety 
constituted 91% of the recovered radiolabel for the cis-cypermethrin treated animals and 81 to 
84% of the radiolabel for the trans-cypermethrin cohort.  Other metabolites were 3­
phenoxybenzoic acid, 3-(4-hydroxyphenoxy) benzoic acid, and 3-phenoxybenzoyl glycine. 
Cleavage of the ester bond resulted in the formation of the 3-phenoxybenzoic moiety.  
Hydroxylation in the no. 4 position on the phenyl ring was subsequently observed.  Study 
supplemental.  (Moore, 7/7/15) 

http:TLGP.0131.77
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GUIDELINE ACUTE STUDIES ON ACTIVE INGREDIENT 

Acute oral toxicity, rat 
    418-0024; 3034; “Acute Oral Toxicity of FMC 45806 in Rats’; (G.M. Rand; FMC Toxicology 
Laboratory, Somerville, NJ; Study No. A82-727; 4/19/83); Ten Sprague Dawley male rats/group 
were dosed orally by gavage with 3873, 5000, 6455, 8333 or 10758 mg/kg of FMC 45806 
(Cypermethrin technical) (lot no. 20212; purity: 94%).  Ten Sprague Dawley female rats/sex 
were dosed orally with 3557, 4217, 5000, 7029 or 9000 mg/kg of the test material.  The 
following mortality resulted from the treatment: (M) 3873: 1/10, 5000: 1/10, 6455: 1/10, 8333: 
6/10, 10758: 10/10; (F) 3557: 0/10, 4217: 2/10, 5000: 3/10, 7029: 4/10, 9000: 7/10.   No vehicle 
was used. All deaths occurred within 7 days of treatment.  Clinical signs included loss of 
muscle control, abdominogenital staining, decreased locomotion and/or ataxia and clonic 
convulsions.  No treatment-related lesions were evident in the necropsy.  LD50 (95% 
confidence interval): (M) 7654 (6125 to 9183) mg/kg, (F) 7180 (5352 to 9009) mg/kg; Toxicity 
Category IV; Study acceptable.  (Moore, 2/20/15) 

    418-0024; 3043; “Cypermethrin (PP383): Acute Toxicity and Local Irritation”; (C. Henderson, 
G.R. Parkinson; Central Toxicology Laboratory, Imperial Chemical Industries Limited, Alderley 
Park, Macclesfield, Cheshire, UK; Report No. CTL/P/537); Five Alderley Park SPF albino 
rats/sex/group were dosed orally by gavage with 100, 150, 200, 250, 320, 400, 500, 640 or 800 
mg/kg of PP383 (Cypermethrin technical) (lot no. 19; purity: 91.5%).  The vehicle was maize oil. 
The following mortality resulted from the treatment: 100 (M/F: 0/5), 150 (M: 1/5, F: 0/5), 200 
(M/F: 2/5), 250 (M: 4/5, F: 1/5), 320 (M: 3/5, F: 1/5), 400 (M: 2/5, F: 4/5), 500 (M/F: 5/5), 640 
(M/F: 5/5), 800 (M/F: 5/5). Clinical signs included subdued behavior, excessive salivation, 
urinary incontinence, fecal incontinence, dehydration, ataxia, unsteady gait, and piloerection.  
No necropsy examination was performed.  Rat Oral LD50 (95% confidence limits): (M) 247 
(187 to 326) mg/kg, (F) 309 (150 to 500) mg/kg; Toxicity Category II; Study acceptable. 
(Moore, 4/28/15) 

Acute dermal toxicity
    418-0024; 3043; “Cypermethrin (PP383): Acute Toxicity and Local Irritation’; (C. Henderson, 
G.R. Parkinson; Central Toxicology Laboratory, Imperial Chemical Industries Limited, Alderley 
Park, Macclesfield, Cheshire, UK; Report No. CTL/P/537; 2/14/80); The skin of 5 Alderley Park 
SPF rats/sex and was exposed to 4 ml (4920 mg)/kg of PP383 (Cypermethrin technical) (lot no. 
19; purity: 91.5%) for 24 hours under an occlusive wrap.  The skin of 5 New Zealand white 
rabbits/sex was exposed to 2 ml (2460 mg)/kg of the test material for 24 hours under an 
occlusive wrap. One of the male rats died at 3 days post-application.  Otherwise, no other 
deaths occurred.  The rats demonstrated subdued behavior, unsteady gait, urinary 
incontinence, ungroomed appearance, and piloerection.  For the rabbits, one animal exhibited 
nervous shaking. No necropsy examination was performed.  Rat Acute Dermal LD50: (M/F) > 
4920 mg/kg, Rabbit Acute Dermal LD50: (M/F) > 2460 mg/kg; Toxicity Category III (based on 
rat LD50 value); Study acceptable.  (Moore, 4/29/15) 

Acute inhalation toxicity, rat 
00418-174; 136173; Acute Inhalation LC50; 813; rat; FMC Corporation Toxicology Laboratory, 
Princeton, NJ; 6/15/92; FMC Study #: A91-3534; Cypermethrin Technical; inhalation doses of 
1.32, 2.28 and 3.58 mg/l (Gravimetric Value), 1.32, 2.19 and 3.48 mg/l (Analytical Value), 2.4, 
3.6 and 5.1 mg/l (Nominal Value); 5/sex/dose, 5(F)/dose and 5(F)/dose, respectively; MMAD(+ 
GSD): 2.50(+2.40), 2.30(+2.62), 2.42(+2.22) µm, respectively; mortalities (M) 0/5, (F) 0/5, 1/5, 
5/5, respectively; clinical observations- abdominogenital staining, ataxia, chromodacryorrhea, 
deceased feces, red oral discharge, staggered gait, convulsions, tremors, unkempt appearance 

http:2.42(+2.22
http:2.30(+2.62
http:2.50(+2.40
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and tonic-clonic convulsions; necropsy- no internal lesions observed; reported LC50 (F) =  2.5 
(1.6-3.4) mg/l (Analytical Value); Toxicity Category not determined; study unacceptable and not 
upgradeable; required number of test animals not treated at each dose level. (Kahn, 5/22/95) 

Primary eye irritation, rabbit 
    418-0024; 3043; “Cypermethrin (PP383): Acute Toxicity and Local Irritation’; (C. Henderson, 
G.R. Parkinson; Central Toxicology Laboratory, Imperial Chemical Industries Limited, Alderley 
Park, Macclesfield, Cheshire, UK; Report No. CTL/P/537; 2/14/80); The eyes of 9 New Zealand 
white rabbits were treated with 0.1 ml/eye of PP383 (Cypermethrin technical) (lot no. 19; purity: 
91.5%) by ocular instillation.  The eyes of 3 of the animals were rinsed approximately 20 to 30 
seconds after instillation.  No corneal opacity nor iritis were noted for any of the study animals.  
For the animals with unrinsed eyes, conjunctival redness, grade 1 (5/6), was evident at 24 hours 
post-dose, grade 1 (6/6) at 48 hours, grade 1 (4/6) at 72 hours and 4 days, and grade 1 (2/6) at 
7 days. Chemosis, grade 1 (6/6), was evident at 24 and 48 hours, diminishing to grade 1 (1/6) 
at 72 hours and 4 days, clearing by 7 days.  Discharge, grades 3 (1/6) and 1 (5/6), was noted at 
24 hours, grade 1 (6/6) at 48 hours and clearing by 72 hours.  For the animals with rinsed eyes, 
conjunctival redness, grade 1 (3/3), was evident at 24 and 48 hours, diminishing to grade 1 (2/3) 
at 72 hours and 4 days, clearing by 7 days.  Chemosis, grade 1 (3/3), was noted at 24 and 48 
hours, clearing by 72 hours. Discharge, grades 2 (1/3) and 1 (2/3), was evident at 24 hours, 
diminishing to grade 1 (3/3) at 48 hours and clearing by 72 hours.  Toxicity Category IV; Study 
acceptable.  (Moore, 4/29/15) 

Primary dermal irritation 
    418-0024; 3043; “Cypermethrin (PP383): Acute Toxicity and Local Irritation’; (C. Henderson, 
G.R. Parkinson; Central Toxicology Laboratory, Imperial Chemical Industries Limited, Alderley 
Park, Macclesfield, Cheshire, UK; Report No. CTL/P/537; 2/14/80); The skin of 6 New Zealand 
white rabbits was exposed to 0.5 ml/site, 4 sites/animal (2 unabraded, 2 abraded) of PP383 
(Cypermethrin technical) (lot no. 19; purity: 91.5%) for 24 hours under an occlusive wrap.  For 
the unabraded sites, erythema, grades 2 (1/6) and 1 (5/6), was noted at 24 hours post-
application, diminishing to grade 1 (1/6) at 72 hours.  No edema was evident throughout the 72­
hour observation period.  For the abraded sites, erythema, grades 2 (1/6) and 1 (5/6), was noted 
at 24 hours post-application, diminishing to grade 1 (1/6) at 72 hours.  Edema, grade 1 (1/6), 
was noted at 24 hours, clearing by 72 hours. Toxicity Category IV.  Study acceptable.  (Moore, 
4/30/15) 

Dermal sensitization
    418-0024; 3043; “Cypermethrin (PP383): Acute Toxicity and Local Irritation”; (C. Henderson, 
G.R. Parkinson; Central Toxicology Laboratory, Imperial Chemical Industries Limited, Alderley 
Park, Macclesfield, Cheshire, UK; Report No. CTL/P/537; 2/14/80); The skin of 10 Dunkin 
Hartley albino guinea pigs was treated with 0.3 ml/site of PP383 (Cypermethrin technical) (lot 
no. 19; purity: 91.5%), undiluted, for 6 hours.  There were 10 exposures over a 21-day period for 
the induction treatment.  The skin of a concurrent control group of 10 animals was treated in the 
same manner except water was substituted for the test material.  After a 14-day interlude, the 
skin of both groups of animals was exposed to 0.3 ml of a 5% (w/v) preparation of the test 
material in maize oil for 6 hours.  Dermal irritation scores were recorded at 24 and 48 hours 
post-exposure. No signs of dermal irritation were evident at 24 or 48 hours post-exposure for 
either of the groups.  No concurrent positive control group was included in the study.  Study 
unacceptable, possibly upgradeable with the submission of concurrent positive control data 
and a rationale as to why the test material was diluted for the challenge treatment.  (Moore, 
4/30/15) 
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SUBCHRONIC STUDIES 

Rat Subchronic Dietary Toxicity Study 
418-191; 146312: This document contains an incomplete copy of a 90-day feeding study 
(“PP383: 90 Day Feeding Study in Rats,” Report No. CTL/P/327; J.R. Glaister et al., Imperial 
Chemical Industries Limited, Cheshire, UK; 1/8/80; DPR doc. # 418-191, rec. # 146312),  inter 
group comparisons of clinical observations, and certificates of analysis for batches P19, P24 
and P26. The 2-year study is upgraded to acceptable based on a review of the collective data, 
especially body weights in the 90-day study (S. Morris and J. Gee, DPR Response, 1/12/1). 

Dog 6-Week Oral Toxicity Study 
418-192; 146313; “Cypermethrin: 6-Week Oral Dosing Study in Dogs,” Report  No: CTL/P/490, 
A.E. Kalinowski et al.; Imperial Chemical Industries Limited, Cheshire, UK; 8/18/80.  Groups 
comprised of one male and one female beagle dogs were given single daily oral doses of 
cypermethrin (PP383, 91.5%, reference P19, corn oil vehicle) in gelatin capsules at 0, 10, 25, 
and 50 mg/kg/day for 6 weeks. Treatment-related neurological effects were seen in all dogs at 
25 and 50 mg/kg/day that included lack of coordination and  muscle tremors. One 50 mg/kg/day 
male was sacrificed after two episodes of convulsions.  Other treatment-related effect seen at 
25 and 50 mg/kg/day included gastro-intestinal disturbances, reduced body weight gain, 
temporary decreases in food intake.  Hepatic fatty changes of  the smooth endoplasmic 
reticulum and altered plasma enzyme profiles were seen in the surviving  male at 50 mg/kg/day. 
All treatment groups had increased levels of aminopyrine N-demethylase activity and the 25 
mg/kg/day group showed proliferation of  smooth endoplasmic reticulum that was indicative of  
enzyme induction. The data are not adequate to justify the doses used in the main study 
(Morris, 1/12/01). 

"Toxicology studies on the pyrethroid insecticide WL 43467 [cypermethrin]: a 13-week feeding 
study in dogs." (FMC No. A80-461, November, 1977)  The NOEL was given as 500 ppm based 
on a LOEL of 1500 ppm for clinical signs of neurotoxicity.  This study should be submitted. 

"A subchronic (3-month) oral toxicity study of FMC 30980 technical in the dog via dietary 
administration." (Daly, I. W., Study No. 92-3114, FMC No. A92-3706, March 31, 1994)  The 
doses in this study were 0, 300, 600, 800 and 1100 ppm with a NOEL of 600 ppm (20 
mg/kg/day) based on clinical signs and reduced body weights and food consumption.  This 
study should be submitted.   

Mouse 28-Day Dietary Toxicity Study 
418-193; 146314; “Cypermethrin: 28-day Feeding Study in Mice, CTL/P/534,” A. Moyes et al., 
Imperial Chemical Industries Limited, Cheshire, UK; 8/25/81.  Groups of 16 mice/sex/dose were 
feed dietary mixtures of cypermethrin (batch P19, 91.5% stated purity) at 0, 100, 400 or1200 
ppm for 28 days or 40 ppm for 14 days followed by 4500 ppm for 14 days.  Treatment-related 
effects included decreased body weight gain in both sexes and increased liver weights in males 
at 40/4500 ppm and, at 1200 ppm, increased hepatic aminopyrine demethylase activity and 
smooth endoplasmic reticulum in both sexes and increased liver weight in females.  The study 
“concluded that a top dose level of at least 1200 ppm cypermethrin could be used on a long 
term study” ( p. 1).  A satellite study  fed groups of 4 mice/sex/dose dietary mixtures of the test 
material at 2000, 4000, 6000 or 8000 ppm for 14 days.  The group mortality rates were 3 / 4 for 
males and 2 / 4 for females at 6000 and 8000 ppm.  There were no mortalities at  2000 and 
4000 ppm. Ataxia was seen at 6000 and 8000 ppm.  Pilo erection, ungroomed and 
hypersensitivity to touch and noises were seen at 2000 and  4000 ppm. The study concluded 
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that “a dose level of 4000 ppm is unlikely to produce many observable clinical symptoms” (p. 
54). (S. Morris and J. Gee, 1/25/01). 

Dermal toxicity, 21/28-day or 90-day: 
**418-0324 277763 Henderson, C. and G. R. Parkinson, “Cypermethrin Technical: Subacute 
Dermal Toxicity Study in Rabbits,” ICI Central Toxicology Laboratory, Alderley Park, 
Macclesfield, UK, Feb. 4, 1981.  Laboratory Study # CTL/P/588.  Ten NZW rabbits/sex/group 
were dosed dermally 5 days/wk, 6 hrs/day, for 3 weeks (15 exposures/animal) at 0, 2, 20, or 
200 mg/kg per treatment day. Of any 10/sex/group, 5 had abraded skin (sufficient to penetrate 
the stratum corneum, but not to cause bleeding), and the other 5 had intact skin.  After the 
removal of dressings and gentle washing on treatment days, rabbits were wrapped in a tubular 
stockinette, which prevented ingestion of residual test article, and may have limited any effects 
of scratching due to expected paresthesia (likely contributing to skin irritation, below). Subacute 
systemic NOEL = 200 mg/kg per treatment day (no subacute effects).  Application site skin 
irritation was observed or was increased in incidence or degree at 20 to 200 mg/kg per 
treatment day in both sexes. Common signs were erythema, edema, thickening, desquamation, 
flaking, cracking, and occasional wrinkling or necrosis.  Irritation was particularly evident in 
females. Acute clinical signs evaluation was not a primary study objective, such that clinical 
sign evaluations were only recorded just prior to treatment (i.e. when transitory responses from 
the previous dosing had generally subsided).  Study is acceptable, with several noted 
deficiencies.  No adverse effects were indicated.  Aldous, 7/16/14. 

CHRONIC STUDIES 

Chronic, rat  
**418-041; 037987; "Cypermethrin: 2 Year Feeding Study in Rats", Report No: 
CTL/P/669; G.M. Milburn, D. Forbes, P.B. Banham, I.S. Chart, M.J. Godley, C.W. Gore, 
I. Pratt, M.D.C. Scales, M.D. Stonard, and B.H. Woollen; Imperial Chemical Industries 
PLC, UK; 6/28/82. Groups of 64 or 128 (0 ppm) Wistar rats/sex were given 
cypermethrin (batches P19, P24, P26; 88.2 to 93.1% stated purities) in the diet at 0, 20, 
150, or 1500 ppm for 104 weeks. At 52 weeks 12 or 24 (0 ppm) rats/sex/group were 
sacrificed. The high dose was initially 1000 ppm but was raised to 1500 ppm between 
weeks 3 and 6. Effects seen in both sexes at 1500 ppm were: decreased incidence of 
distended abdomen, body weight gain, food consumption, red cell volume, plasma 
cholesterol, plasma triglycerides, urine volumes, and liver, kidney, spleen and heart 
weights; and increased incidence of hair loss, lymphocyte count, plasma urea, and liver 
aminopyrine N-demethylase activity and smooth endoplasmic reticulum (NOEL = 150 
ppm). No adverse effect was indicated.  The study was unacceptable (J. Christopher,
8/27/85; S. Morris and J. Gee, 3/17/94) but upgraded by evaluation of the collective 
data (H. Greene and S. Morris, 1/12/01). 

418-040; 037986; "Toxicity Studies on the Insecticide WL 43467: A Two Year Feeding Study in 
Rats", TLGR.0189.78; H.E. McAusland, S.T.G. Butterworth, and P.F. Hunt; Shell Toxicology 
Laboratory (Tunstall); 2-79.  Groups of 48 (treated) or 96 (controls) Wistar rats/sex were given 
dietary mixtures of Cypermethrin (WL 43467, batch 30, 98% stated purity) at 0, 1, 10, 100, or 
1000 ppm. Six or 12 (controls) rats/sex/group were sacrificed at 6 and 12 months, 12 or 24 
(controls) at 18 months and the remaining 24 or 48 (controls) at 24 months.  The only treatment-
related effect was decreased group mean body weight and food consumption relative to controls 
of both sexes at 1000 ppm (NOAEL > 1000 ppm).  No adverse effect was indicated. The study 
was unacceptable and not upgradeable because of inadequate analytical method and data, no 
rationale for the doses used, inadequate serum chemistry data, no urinalysis or 
ophthalmological performed, and not all individual data (S. Morris and J. Gee, 1/28/94). 

http:TLGR.0189.78
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Chronic, dog
** 418-190; 143500, "A Chronic (12-Month) Oral Toxicity Study of FMC 30980 Technical in the 
Dog via Dietary Administration,"  Study No. # 92-3115, FMC No. A93-3821; I. W. Daly;  
Pharmaco LSR, Inc., East Millstone, New Jersey; 11/7/95.  Groups of 4 Beagle dogs per sex 
were fed dietary mixtures of  cypermethrin (technical, FMC 30980, 95.7% purity) at 0, 100, 200, 
600, or 1100 ppm for 12 months. Treatment related effects included death or sacrifice of 
moribund males at 600 ppm (1/4) and 1100 ppm (2/4), tremors and irregular gait in males at 600 
ppm (2/4) and in both sexes at 1100 ppm (8/8) and decreased body weight gain in both sexes at 
600 and 1100 ppm (NOEL = 200 ppm).  No adverse affect was indicated.  The study was 
acceptable (H. Green and S. Morris, 5/15/01). 

418-070; 069574; "Cypermethrin: One Year Oral Dosing Study in Dogs", Report No: CTL/P/703; 
A.E. Kalinowski, P.B. Banham, I.S. Chart, S.K. Cook, C.W. Gore, and S.F. Moreland; Imperial 
Chemical Industries PLC, Central Toxicology Laboratory, UK; 7/6/82.  Cypermethrin (batch P26, 
90.6% stated purity, corn oil vehicle) was given daily in gelatin capsules to 6 beagle 
dogs/sex/group for 52 weeks at 0, 1, 5, or 15 mg/kg/day.  Effects seen at 15 mg/kg/day in both 
sexes were: transient neurological effects (whole body tremors, gait abnormalities, 
incoordination, excitability, disorientation, and hypersensitivity to noise), vomiting the first week 
of treatment, and decreased growth rates.  A treatment related increase in liquid feces was seen 
at 5 and 15 mg/kg/day (NOEL = 1 mg/kg/day).  No adverse effect was indicated. The study 
was unacceptable but possibly upgradeable with adequate submissions of analysis of the test 
material, individual clinical and ophthalmology data, and an adequate rationale for the doses 
used (S. Morris and J. Gee, 3/2/94). 

Oncogenicity, rat 
See Chronic, rat. 

Oncogenicity, mouse 
**418-043; 037989; "Cypermethrin: Lifetime Feeding Study in Mice", Report No: CTL/P/687; S. 
Lindsay, P.B. Banham, I.S. Chart, D.T. Chalmers, M.J. Godley, and K. Taylor; Imperial 
Chemical Industries, Central Toxicology Laboratory, UK; 6/23/82.  Groups of 60 or 120 (0 ppm) 
Swiss mice/sex were fed for up to 101 weeks diets containing cypermethrin (3 batches; 91.5, 
94.2, 94.0% stated purity) at 0, 100, 400, or 1600 ppm.  Ten or 20 (0 ppm) mice/sex/group were 
sacrificed at 52 weeks.  Treatment-related effects at 1600 ppm were decreased body weight 
gains of both sexes in the first 12 weeks and increased terminal liver weights, decreased interim 
testes weights, and changes in the distribution of formed blood elements of males (non­
oncogenic NOEL = 400 ppm).  A possible adverse effect was indicated by an increased 
incidence in benign alveologenic tumors in females at 1600 ppm.  The study was 
unacceptable(J. Christopher 8/27/85; S. Morris and J. Gee, 3/9/94) but upgraded by adequate 
submissions of analytical data and rationale for the doses used ( Morris & Gee, Rebuttal, 
6/21/01). 

GENOTOXICITY  

Gene mutation 
** 418-157; 124247; "Salmonella/Mammalian-Microsome Mutagenesis Assay", T1713.501; S. 
Haworth; Microbiological Associates, Bethesda, MD; 4/2/82.  Cypermethrin (FMC 45806, test 
material identity and purity not stated, DMSO solvent) was tested in a bacterial reverse mutation 
assay using histidine auxotrophic strains of Salmonella typhimurium (TA1535, TA1537, TA1538, 
TA100, and TA98). One trial was conducted with 3 plates/strain/dose being exposed for 48 
hours to 0, 100, 500, 2500, 5000, or 10,000 :g/plate with or without metabolic activation (S9 
fraction of Aroclor 1254-induced, male Sprague-Dawley rat liver homogenates).  The plates 
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were scored for colonies of prototrophic revertants.  There was no treatment-related effect on 
reverse mutation rate.  No adverse effect was indicated.  The study was unacceptable (S. 
Morris and J. Gee, 3/22/94) but upgraded by submission of adequate identification and 
statement of purity for the test material (S. Morris and J. Gee, 4/18/01). 

418-022; 001841; "An Examination of Cypermethrin for Potential Mutagenicity using the 
Salmonella/Microsome Reverse Mutation Assay", CTL/P/595; R.W. Trueman; Imperial Chemical 
Industries Limited, Central Toxicology Laboratory, UK; 11/13/80.  Cypermethrin (batch P19, 
91.5% stated purity) was tested in a bacterial reverse mutation assay using histidine 
auxotrophic strains of Salmonella typhimurium (TA1535, TA1537, TA1538, TA100, and TA98).  
Two trials were conducted with 3 plates/strain/dose being exposed for 72 hours to 0, 4, 20, 100, 
500, or 2,500 :g/plate with or without metabolic activation (S9 fraction of Aroclor 1254-induced, 
Sprague-Dawley rat liver homogenates).  The plates were scored for colonies of prototrophic 
revertants. There was no treatment-related effect on mutation rate. No adverse effect was 
indicated. The study was unacceptable and not upgradeable because there were no positive 
controls without activation and no rationale for the doses used (J. Christopher, 8/27/85; one-
liner, S. Morris, 3/24/94). 

418-022; 001842; "Toxicity Studies with Agricultural Chemicals: Mutagenicity Studies with 
Ripcord in Microorganisms In Vitro and in the Host-Mediated Assay", TLGR.80.059; T.M. 
Brooks; Shell Toxicology Laboratory (Tunstall); 6/80.  Cypermethrin (WL 43467, >98% stated 
purity, DMSO vehicle) was tested in microbial mutation assays using histidine auxotrophic 
strains of Escherichia coli (WP2, WP2 uvrA) and Salmonella typhimurium (TA1535, TA1537, 
TA1538, TA100, and TA98). In 2 trials, E. coli or S. typhimurium were plated with the test 
material at 0, 0.2, 2.0, 20, 200, or 2000 ug/plate with (2 or 3 plates/dose) or without (4 or 5 
plates/dose) S9 metabolic activation and 48 hours later scored for prototrophic colonies.  No 
adverse effect was indicated. The study was unacceptable and not upgradeable because of 
inadequate analytical data, no positive control without S9, metabolic activation system was not 
described, and inadequate protocol description (J. Christopher, 8/27/85; one-liner, S. Morris, 
3/24/94). 

Chromosome damage  
**418-022; 001840; "Toxicity studies with WL 43467: Chromosome studies on bone marrow cells 
of Chinese hamsters after two daily oral doses of WL 43467", TLGR.0136.77; B.J. Dean; Shell 
Toxicology Laboratory (Tunstall); 12/77.  Groups of 6 Chinese  hamsters/sex were dosed by oral 
gavage with cypermethrin (WL 43467, purity not stated, DMSO vehicle)  at 20 or 40 mg/kg/day 
for 2 days. The animals were treated with Colcemid (0.04% solution, 0.01 ml/g b.w., i.p.) 90 
minutes before being killed 8 or 24 days after the last dose and chromosome spreads were 
prepared from femoral bone marrow.  One hundred metaphase cells from each animal were 
examined for chromosome aberrations.  There was no treatment-related effect on chromosome 
aberrations. No adverse effect was indicated. The study was unacceptable but possibly 
upgraded with adequate submissions of analysis of the test material and dosing solutions and an 
adequate rationale for the doses used (J. Christopher, 8/27/85; one-liner, S. Morris, 3/24/94; S. 
Morris, 6/21/01). 

DNA damage or miscellaneous effects  
**418-186; 142302; "In Vivo-In Vitro Rat Hepatocyte Unscheduled DNA Synthesis Assay", 
Report # G95AQ06.381007; R.H.C. San and J.E. Sly; Microbiological Associates, Inc.,  
Rockville, MD; 10/13/95. Groups of 10 male Fisher 344 rats were give single doses of 
Cypermethrin (technical, Lot # PL91-333, 95.4% purity, neat) by oral gavage at 0 (distilled 
water), 1.25, 2.5, or 5.0 g/kg.  Groups of 3 rats/dose were sacrificed 1 to 3 or 12 to 16 hours 

http:TLGR.0136.77
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after dosing.  The animal’s livers were harvested and primary hepatocyte cultures were 
prepared by partial digestion with collagenase.   Hepatocyte viability was assessed by trypan 
blue exclusion. At least 6 cultures / rat containing approximately 5 x 105 cells were plated. 
Ninety to 180 minutes after plating, the cells were washed, incubated for 4 hours in medium 
containing10 FCi 3H-TdR/ml, washed 3 times, incubated in 3H-free medium for 17 to 20 hours, 
washed, nuclei swelled, cells fixed, developed 5 to 12 days with autoradiographic emulsion and 
stained. Silver grains were microscopically counted for equal areas of nuclei and cytoplasm 
from 50 cells / 3 replicates / rat / dose / time point.  The positive and negative controls were 
adequate. There were no treatment-related effects on net  (nuclear – cytoplasmic) grain counts. 
No adverse effect was indicated.  The study was acceptable (H. Green and S. Morris, 5/19/01). 

418-098; 091345; "Cypermethrin: Assessment for the Induction of Unscheduled DNA Synthesis 
in Rat Hepatocytes", Report No: CTL/P/3080; J.C. Kennelly; ICI Central Toxicology Laboratory, 
Cheshire, UK; 8/20/90. Cypermethrin (technical, batch number P32, 74.8% stated purity, corn 
oil vehicle) was given to male Alderley Park rats by oral gavage at 0, 100, or 200 mg/kg.  Four 
or 12 hours later, hepatocytes were isolated and cultured in the presence of 3H-thymidine for 4 
hours. Unscheduled DNA synthesis (UDS) was determined by autoradiographic analysis of 
tritium incorporation into nuclear material.  Two trials were run with a total of 5 treated 
rats/dose/time point. The positive controls were adequate. There was no treatment-related 
increase in UDS.  No adverse effect was indicated.  The study was unacceptable and not 
upgradeable because there were no analysis of the dosing materials, no hepatocyte viability 
data, and the assay could not detect rapidly-repaired DNA damage (S. Morris and J. Gee, 
2/4/94). 

418-022; 035025; "Toxicity Studies with Agricultural Chemicals: Mutagenicity Studies with 
Ripcord in Microorganisms In Vitro and in the Host-Mediated Assay", TLGR.80.059; T.M. 
Brooks; Shell Toxicology Laboratory (Tunstall); 6/80.  Cypermethrin (WL 43467, >98% stated 
purity, DMSO vehicle) was tested in microbial gene conversion assay using a 
histidine/tryptophan auxotrophic strain of Saccharomyces cerevisiae (JD1).  In 2 trials, samples 
of liquid suspension cultures of S. cerevisiae were exposed at 0, 0.01, 0.1, 0.5, 1.0, or 5.0 
mg/ml for 1 or 4 hours with or 1 hour without S9 metabolic activation.  The samples were plated 
on selection media with 4 plates/dose/time point/loci and 3 days later scored for histidine or 
tryptophan prototrophic colonies. In 3 trials, 3 mice/dose were dosed by oral gavage with 0, 25, 
or 50 mg/kg. Immediately after dosing, suspensions of S. cerevisiae were injected ip into each 
mouse. Five hours later suspensions of S. cerevisiae were harvested and plated on selection 
media with 4 plates/dose/loci and 3 days later scored  for histidine or tryptophan prototrophic 
colonies.  No adverse effect was indicated. The study was unacceptable and not upgradeable 
because of inadequate analytical data, DMSO vehicle, metabolic activation system was not 
described, insensitivity of the host mediated assay, and inadequate protocol description (J. 
Christopher, 8/27/85; one-liner, S. Morris, 3/24/94). 

REPRODUCTIVE TOXICITY, RAT 
**418-045; 037991; "Cypermethrin: Three Generation Reproduction Study in the Rat", Report 
No: CTL/P/683; G.M. Milburn, P.B. Banham, R.D.N. Birtley, M.J. Godley, and S.F. Moreland; ICI 
Central Toxicology Laboratory, Alderley Park, UK; 7/9/82. Groups of 15 male and 30 female 
Wistar rats were continuously exposed to diets containing cypermethrin (batches P19, P24, 
P26; 91.5, 93.1, 90.6% stated purity) at 0, 50, 150, or 750 ppm for 3 generations (F0, F1, F2) 
with 2 litters/generation (F1a, F1b, F2a, F2b, F3a, F3b).  The high dose F0's received 1000 ppm 
for the first 12 weeks and 750 ppm thereafter.  The F0's were first bred at 12 weeks. Ten days 
after weaning the F1a pups the F0's were bred again to produce the F1b pups.  Selected F1b 
weanlings were exposed for 11 weeks then bred similarly to the F0's to produce the F2a and 
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F2b litters. This cycle was repeated with selected F2b weanlings to produce the F3a and F3b 
litters. The initial high dose of 1000 ppm produced transient neurological effects between days 
3 and 22 in the majority of both sexes of the F0 parents and the death of one male on day 9.  
Decreased adult body weight gain was seen in F0's in both sexes at 1000 ppm and females at 
150 ppm; in F1 females at 750 ppm; and both F2 sexes at 150 and 750 ppm.  Adult food 
consumption was reduced for both F0 sexes at 1000 ppm and F0 females at 150 ppm; and both 
F1 and F2 sexes at 750 ppm (parental NOEL = 50 ppm).  There were no treatment-related 
effects on reproductive parameters.  A possible adverse effect was indicated by group mean 
pup weight gains in the 750 ppm group that were less than controls: for both sexes in all litters 
at 21, and 28 days post partum and for both sexes in the F1A, F1B, F2B, and F3B litters at 10 
days post partum and in pilot studies decreased live litter size and pup survival at 750 and 1000 
ppm and, decreased birth weights and body weight gain at 1000 ppm and in  weaned pups, 
increased incidences of ataxia, gait abnormalities and  hypersensitivity to noise and decreased 
pup body weight in both sexes at 1000 ppm (developmental NOEL = 150 ppm).  The study was 
unacceptable(S. Morris and J. Gee, 3/1/94) but upgraded by with adequate submissions of 
analytical data for the test material, a rationale for the high dose, compiled gross and 
histopathology observations, compiled male reproductive and mating performance data, and 
individual and compiled clinical data for all animals for the entire study (S. Morris and J. Gee, 
6/21/01). 

418-040; 037985; "Toxicity Studies on the Insecticide WL 43467: A Three Generation 
Reproduction Study in Rats", TLGR.0188.78; R.W. Hend, R. Hendy and D.J. Flemming; Shell 
Toxicology Laboratory (Tunstall); 2-79.  Groups of 30 Wistar rats/sex were continuously 
exposed for three generations (F0, F1, F2) with 2 litters/generation to dietary concentrations of 
cypermethrin (WL 43467, batch 30, 98% stated purity) at 0, 10, 100, or 500 ppm.  F0 adults 
were exposed for 5 weeks before breeding, through two breeding, gestation, and weaning 
cycles to produce the F1a and F1b litters.  F1b pups were exposed for at least 10 weeks then 
through two breeding, gestation, and weaning cycles to produce the F2a and F2b litters.  F2b 
pups were treated similar to the F1b's to produce the F3a and F3b litters.  Post-weaning 
bodyweight gain and food consumption were reduced at 500 ppm in both sexes and all 
generations except for the F2 male bodyweight gain and F1 and F2 male food consumption 
(NOEL = 100 ppm).  There were no other treatment-related effects on parental animals, 
reproductive performance, or pups. No adverse effect was indicated.  The study was 
unacceptable and not upgradeable because there were no analytical data for the test material, 
no description of the technique used for the diet analysis, no rationale the doses used, 
inadequate necropsy and histopathology data, and no individual parental data (S. Morris and J. 
Gee, 1/21/94). 

418-194; 146315: This document contains two preliminary studies (“Cypermethrin: Preliminary 
Reproduction Study to Determine the Maximum Tolerated Dose of Cypermethrin in Weanling 
Rats,” Report Number: CTL/P/565, 1981 and  “Cypermethrin: Preliminary Study in the Rat to 
Determine Dose Levels for a Three-generation Reproduction Study,” Report Number: 
CTL/P/501, 7/31/80) and adequate submissions of analytical data for the test material, a 
rationale for the high dose, compiled gross and histopathology observations, compiled male 
reproductive and mating performance data, and individual and compiled clinical data for all 
animals for the entire study (Morris 2/26/01). 

http:TLGR.0188.78
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DEVELOPMENTAL TOXICITY 

Rat 
**418-040; 037982; "WL 43467: Effects Upon the Progress and Outcome of Pregnancy in the 
Rat", LSR Report No. 78/SHL2/364; J.M. Tesh, S.A. Tesh, and W. Davies; Life Science 
Research, Stock, Essex, England; 10/4/78.  Cypermethrin (WL 43467, batch no. 30, 98.2% 
stated purity, corn oil vehicle) was given by oral gavage to groups of 25 pregnant female 
Sprague-Dawley CD rats at 0, 17.5, 35, or 70 mg/kg/day on gestation days 6 through 15.  The 
animals were sacrificed on gestation day 21 and the maternal reproductive organs were 
examined. The fetuses were weighed and examined for external, skeletal, and visceral 
abnormalities. Maternal effects were seen at 70 mg/kg/day: transient post-dosing neurological 
disturbances (11/25); convulsions (1/25); and death (2/25).  Bodyweight gain was decreased at 
35 and 70 mg/kg/day (maternal NOEL = 17.5 mg/kg/day). There were no treatment related 
developmental effects (developmental NOEL = 70 mg/kg/day).  No adverse effect was 
indicated. The study was unacceptable (S. Morris and J. Gee, 1/14/94) but graded with 
adequate submissions of analyses of WL 43467 (batch no. 30) and the dosing solutions (S. 
Morris and J. Gee, 6/21/01). 

Rabbit 
** 418-166; 133309; "Cypermethrin Technical Oral Teratology Study in Rabbits," Study Number 
# A93-3822; C. Freeman, FMC Corporation Toxicology Laboratory, Princeton, NJ.; 10/28/94.  
Groups of 20 mated female New Zealand White rabbits were given single oral  doses of 
cypermethrin (technical, 95.7% purity, reference # PL91-333, 0.2 to 1.4 ml of 50% solution, corn 
oil vehicle) by oral gavage at 0 (1.4 ml), 100 (0.2 ml), 450 (0.9 ml), or 700 (1.4 ml) mg/kg/day on 
gestation days 7 through 19.  Pups were delivered by Cesarean section and does sacrificed on 
gestation day 29.  Uteri were examined for implantation sites, resorptions and dead and live 
fetuses. Ovaries were examined for copora lutea. Fetuses were counted, weighed, externally 
examined, dissected, and internally sexed.  Following microscopic internal examination of soft 
tissues, fetuses were cleared in 1% potassium hydroxide for skeletal examination.  One 100 
mg/kg/day and one control animal died/sacrificed due to misdosing.  One 700 mg/kg/day animal 
was sacrificed in extremis due to swelling, scabbing, and sever ulceration of the vaginal area.  
One 450 mg/kg/day animal was terminated after aborting on day 26.  Treatment-related 
maternal effects included pink or red staining of the cage pan liner at 450 and 700 mg/kg/day 
and abdominogenital staining, anorexia, decreased feces, ataxia, and swelling, scabbing, and 
sever ulceration of the vaginal area (maternal  NOEL = 100 mg/kg/day). There were no 
treatment-related effects on liter parameters, fetal development or incidence of  fetal 
malformations or skeletal anomalies (fetal NOEL $ 700 mg/kg/day). No adverse teratology 
effect was indicated.  The study was acceptable.(H. Green and S. Morris, 1/8/01). 

418-040; 037983; "Toxicity of WL 43467: Teratological Studies in Rabbits Given WL 43467 
Orally", Group Research Report TLGR.0010.78; K.M. Dix; Shell Toxicology Laboratory 
(Tunstall); January, 1978. Cypermethrin (WL 43467, batch no. 30, 98.2% stated purity, corn oil 
vehicle) was given orally in gelatin capsules to groups of 20 pregnant female banded Dutch 
rabbits at 0, 3, 10, or 30 mg/kg/day on gestation days 6 through 18. The animals were sacrificed 
on gestation day 28 and the maternal viscera and reproductive organs were examined.  The 
fetuses were weighed and examined for external, skeletal, and visceral abnormalities.  No 
treatment-related maternal or developmental effect was seen at any dose (maternal and 
developmental NOEL's > 30 mg/kg/day.  No adverse effect was indicated.  The study was 
unacceptable but possibly upgradeable with submission of adequate analytical data and 
rationale for the doses used (S. Morris and J. Gee, 1/18/94). 

http:TLGR.0010.78
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418-165; 133011; Dosing levels in DPR doc. # 418-166, rec. #133309 were based on 
"Cypermethrin Technical Pilot Oral Teratology Study in Rabbits,” Study Number A93-3823; 
Christine Freeman, FMC Corporation Toxicology Laboratory, Princeton, New Jersey;  October 
14,1994. Groups of 8 mated female New Zealand White rabbits were given single oral gavages 
of cypermethrin (technical, 93.4% purity, reference # PL91-333, 0.2 to 2.0 ml of 50% solution, 
corn oil vehicle) at 0 (2.0 ml), 100 (0.2 ml), 500 (1.0 ml), 750 (1.5 ml), or 1000 (2.0 ml) 
mg/kg/day on gestation days 7 through 19.    Pups were delivered by Cesarean section and 
does sacrificed on gestation day 29.  Uteri were examined for implantation sites, resorptions 
and dead and live fetuses.  Ovaries were examined for copora lutea. Fetuses were counted, 
weighed, externally examined, and internally sexed.  One 1000 mg/kg/day and one control  
animal died/sacrificed due to misdosing.  Treatment-related maternal clinical signs seen at 750 
and 1000 mg/kg/day included abdominal spasms, anorexia, decreased feces, diarrhea, ataxia, 
pink or reddish-brown staining of cage pan liner, nasal discharge, and unthriftiness. One dam 
aborted at 750 mg/kg/day and 3 at 1000 mg/kg/day (maternal NOEL = 500 mg/kg/day).  There 
were no other treatment-related effects on uterine, reproductive, fetal parameters or fetal 
external malformations (fetal NOEL $1000 mg/kg/day). No adverse teratology effect was 
indicated. No worksheet was done (H. Green, and S. Morris, 1/8/01). 

NEUROTOXICITY  

Acute neurotoxicity, rat 
0323, 263489; "An Acute Functional Observational Battery Comparison Study in Rats " 

(Nemec, M.D., WIL Research Laboratories, LLC, Ashland, OH, Report Numbers 02-PWG-001, 
WIL-409002, 04/28/2006 ). This supplemental study was an attempt to evaluate the acute 
neurotoxic potential of 12 pyrethroid compounds in a Functional Observational Battery (FOB) 
comparison study. This review evaluates the observed effects of one of those compounds, 
Cypermethrin . Cypermethrin Technical (Lot Number PL00-0508, purity = 93.1%), prepared in 
corn oil, was administered in a single dose by gavage to 10 male Crl:CD(SD)IGS BR rats per 
dose at dose levels of 0 (corn oil) and 65 mg/kg (WIL-409002I) and 0, 100, and 150 mg/kg 
(WIL-409002B). No mortalities occurred.  No treatment-related effects on mean body weight 
were observed. Functional Observational Battery (FOB): assessments were recorded for all 
animals at the time of peak effect (4 hours) after test article administration. FOB assessments 
revealed the following: treatment-related sitting with head held low and splayed hindlegs at 150 
mg/kg and clonic convulsions (repetitive movements of the mouth and jaw) at 100 and 150 
mg/kg during home cage observations; treatment-related salivation and wet and/or stained 
ventral fur at 100 and 150 mg/kg during handling observations; treatment-related impaired 
mobility head flick, and ataxia at 100 and 150 mg/kg, decreased rearing at 150 mg/kg, and 
hindlimbs splayed or dragging, low arousal (somewhat stuporous), and hunched body at all 
dose levels during open field observations; treatment-related more energetic startle response at 
150 mg/kg, and no hindlimb extension and slightly uncoordinated air righting reflex at 100 and 
150 mg/kg (with some animals landing on their backs or sides at 150 mg/kg) during sensory 
observations; a treatment-related decrease in mean forelimb and mean hindlimb grip strength at 
150 mg/kg during neuromuscular testing; a treatment-related decrease in body temperature at 
150 mg/kg during physiological observations. Possible adverse effect: ataxia. NOEL (M) < 65 
mg/kg (based on splayed or dragging hindlimbs). Summary study (no female test animals 
were used, and no dosing material analyses, no motor activity assessments and no 
histopathology were performed). (Corlett and Leung, 02/07/2012) 

0324, 263490; "A Range-Finding Acute Functional Observational Battery Study in Rats " 
(Nemec, M.D., WIL Research Laboratories, LLC, Ashland, OH, Report Numbers 00-PWG-101, 
WIL-409001, 11/03/2005 ). This summary study was an attempt to determine the correct doses 
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to use in a planned Functional Observational Battery (FOB) comparison study using 12 
pyrethroid compounds. This review evaluates the observed effects of one of those compounds, 
Cypermethrin . Cypermethrin Technical (Lot No. PL00-0508, purity = 88.0%) , prepared in corn 
oil, was administered in a single dose by gavage to 5 male Crl:CD(SD)IGS BR rats per dose at 
dose levels of 0 (corn oil), 100, 150, and 200 mg/kg (WIL-409001B). Mortalities occurred as 
follows- 0/5, 1/5 (sacrificed in extremis ), 0/5, 2/5 (sacrificed in extremis ), respectively. No 
treatment-related effects on mean body weight were observed. Detailed clinical observations 
were recorded for all animals (if surviving) at 2, 4, and 8 hours after test article administration. 
Time of peak effect for cypermethrin was estimated to be 4 hours based on observed decreased 
ease of handling and decreased ease of handling when removed from the cage, salivation, 
soiling and wetness of the fur, impaired mobility, impaired gait (including ataxia, hunched 
posture, hindlimbs splayed or dragging, and/or staggered gait), and tremors. Possible adverse 
effect: tremors and gait abnormalities. NOEL (M) < 100 mg/kg (based on gait abnormalities). 
Summary study (only 5 animals per dose level were used, no female test animals were used, 
and no dosing material analyses, no motor activity assessments and no histopathology were 
performed). (Corlett and Leung, 03/01/2012) 

Rat 14-Day Dietary Toxicity Study 
418-001; 035024:  This document contains a summary of a study in which 10 male rats/dose 
were fed diets containing 0, 1250, 2500, or 5000 ppm of cypermethrin for 14 days.  Clinical 
signs of neurotoxicity were seen at 1250, 2500, and 5000 ppm.  A possible adverse effect was 
indicated by histopathological damage of the sciatic nerve seen in one 5000 ppm animal.  The 
study was unacceptable because it was only a summary (J. Christopher, 8/27/85; one-liner, S. 
Morris, 3/24/94). 

90-day neurotoxicity, rat  
Study not submitted. 

Developmental neurotoxicity, rat 
Study not submitted. 

Delayed neurotoxicity, hen  
418-040; 037984: "The Acute Oral Toxicity (LD50) and Neurotoxic Effects of Cypermethrin to 
the Domestic Hen", CTL/C/1077; N.L. Roberts, C. Fairley, D.E. Prentice and L. Cooke; 
Huntingdon Research Centre, Huntingdon, England; 7/3/81.  Technical cypermethrin (batch no 
P25, 87.8% state purity, nominal cis:trans ratio of 53:47) was given by oral gavage to groups of 
10 hens at 0, 2500, 5000, or 10000 mg/kg and observed for 21 days.  The hens were then 
sacrificed and histopathological examinations were done on spinal cord and sciatic nerve.  
There were no treatment-related effects on body weight, food consumption, ataxia, or 
histopathology (NOEL and NOAEL > 10000 mg/kg).  No adverse effect was indicated.  The 
study was unacceptable and not upgradeable because there were no analytical data for the test 
material and the dosing solutions, no randomization of the hens, inadequate rationale for the 
doses, sections of medulla oblongata were not taken, and there was no second dose and 21­
day observation period (S. Morris and J. Gee, 11/1/94). 

IMMUNOTOXICITY 
Study not submitted. 

 ENDOCRINE DISRUPTOR STUDIES
 Not required at this time. 
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SUPPLEMENTAL STUDIES 
    Studies not submitted. 

Zeta Cypermethrin 

METABOLISM AND PHARMACOKINETICS
 Study not submitted. 

GUIDELINE ACUTE STUDIES ON ACTIVE INGREDIENT 

Acute oral toxicity, rat 
Study not submitted. 

Acute dermal toxicity
 Study not submitted. 

Acute inhalation toxicity, rat 
Study not submitted. 

Primary eye irritation, rabbit 
Study not submitted. 

Primary dermal irritation 
Study not submitted. 

Dermal sensitization
 Study not submitted. 

SUBCHRONIC STUDIES 

Rat Subchronic Dietary Toxicity Study 
** 418-0114; 118643; “FMC 56701 Technical: Ninety-Day Feeding Study in Rats”; (J.D. 
McCarty; FMC Corporation, Toxicology Laboratory, Princeton, NJ; Study No. A89-2880; 
4/20/90); Ten Fisher 344 rats/sex/group received 0, 10, 50, 150, 250, 500 or 900 ppm of FMC 
56701 Technical (ref. no. e6278-103; purity: 88.2%;) in the diet for 13 weeks ((M) 0.7, 3.3, 10.2, 
16.7, 33.7, 68.0 mg/kg/day, (F) 0.8, 4.0, 11.7, 19.7, 38.4, 79.5 mg/kg/day).  Excessive mortality 
occurred in the 900 ppm treatment group with all 10 females and 7 of the 10 males dying prior 
to the termination of the study.  Clinical signs were limited to this group and included 
abdominogenital staining, ataxia, clonic convulsions, chromodacryorrhea, chromorhinorrhea, 
dehydration, splayed hindlimbs, unthriftiness and hypersensitivity to touch and/or sound.  The 
mean body weight gain and food consumption of both sexes in the 500 and 900 ppm treatment 
groups was less than that of the control group (p<0.01 or 0.05).  The mean body weight gains 
of the 150 and 250 ppm females were also less than that of the control group (p<0.05).  
However, no other effects were evident for these groups so the lower body weight gain was not 
deemed to be treatment-related. In the hematological evaluation, no treatment-related effects 
were evident for any of the treatment groups up to 500 ppm.  Although various parameters in 
the clinical chemistry evaluation were significantly different between the control group and the 
treated animals, no physiologically important effects were evident. Although some of the mean 
absolute organ weights of treated animals were sufficiently lower than those of the control 
group to demonstrate statistical significance, the mean relative organ weights were either not 
significantly different or were greater than those of the control group.  This situation indicated 
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that under conditions of nutritional stress, conservation of these organs was apparent.  In the 
histopathological examination, the treatment-related lesions were largely limited to the 900 ppm 
treatment group. Under the nutritional stress suffered by these animals, thymic involution and 
lymphoid depletion was observed in these animals. One additional effect on the estrus cycle 
was noted in the uterus of the both the 500 and 900 ppm females.  Six of the females in the 500 
ppm group and all of the females in the 900 ppm group were in diestrus II in contrast to control 
group in which 1 female was in the proestrus cycle and 9 of them were in diestrus I.  The author 
of the report attributed interference in the estrus cycle to be due to nutritional deficiency.  
Possible adverse effect: ataxia and clonic convulsions; Rat Subchronic Dietary Toxicity 
NOEL: 250 ppm ((M) 16.7 mg/kg/day, (F) 19.7 mg/kg/day) (based upon the reduced body 
weight gain and food consumption demonstrated by both sexes in the 500 ppm treatment 
group); Study acceptable.  (Moore, 3/12/15) 

Oral toxicity, non-rodent:  
Study not submitted. 

Dermal toxicity, 21/28-day or 90-day:
 Study not submitted. 

CHRONIC STUDIES 

Chronic, rat  
Study not submitted. 

Chronic, dog 
Study not submitted. 

Oncogenicity, rat 
Study not submitted. 

Oncogenicity, mouse 
Study not submitted. 

GENOTOXICITY  

Gene mutation 
** 418-0135; 119781; “Salmonella/Mammalian-Microsome Plate Incorporation Mutagenicity 
Assay (Ames Test); (K.J. Batt; FMC Corporation, Toxicology Department, Genetic Toxicology 
Laboratory, Princeton, NJ; Study No. A89-3012; 2/28/90); S. typhimurium strains TA98, TA100, 
TA1535, TA1537 and TA1538 were treated for 48 to 72 hours at 37o C with FMC 56701 
Technical (lot no. E6278-103; purity: 88.2%) at treatment levels ranging from 0 to 10 mg/plate 
with and w/o activation. Two trials were performed with triplicate samples for each treatment 
level. An Aroclor 1254-induced rat liver S9 fraction was used to metabolize the test material.  
There was a two-fold increase in the mean number of revertants in strain TA100 under 
conditions of non-activation (criteria for a positive response). Positive controls were functional. 
Possible adverse effect indicated. Study acceptable.  (Moore, 4/16/15) 

** 418-0136; 118782; “CHO/HGPRT Mutation Assay with Confirmation”; (C.I. Sigler, J.W. 
Harbell; Microbiological Associates Inc., Rockville, MD; Study No. T8853.332; 2/1/90); Chinese 
Hamster Ovary (CHO-K1-BH4) cells were exposed to FMC 56701 technical (lot no. not provided; 
purity: 88.2%) at concentrations ranging from 0 to 1000 µg/ml for 5 hours at 37o C with and w/o 
activation in the 1st trial. In the 2nd trial, the concentrations ranged from 0 to 50 µg/ml.  Duplicate 
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cultures for each treatment level were reported.  However, cultures were pooled during the 
assay such that each treatment level was represented by a single culture.  An Aroclor 1254­
induced rat liver S9 fraction was used to metabolize the test material.  There was no treatment-
related statistically significant increase in the mutant frequency of the treated cells.   The 
positive controls were functional.  No adverse effect indicated. Study acceptable.  (Moore, 
2/4/02) 

Chromosome damage  
Study not submitted. 

DNA damage or miscellaneous effects  
** 418-0137; 118783; “Unscheduled DNA Synthesis in Rat Primary Hepatocytes”; (R.D. Curren; 
Microbiological Associates Inc., Rockville, MD; Study No. T8853.380; 12/4/89); Primary rat 
hepatocyte cultures were exposed to FMC 56701 technical (lot no. E6278-103; purity: 88.2%) at 
concentrations ranging from 0.5 to 4500 g/ml for 18 to 20 hours at 37o C. Vehicle and positive 
(DMBA, 3 and 10 l/ml) controls were included in the assay.  There were 3 cultures/treatment 
level. There was no treatment-related increase in unscheduled DNA synthesis.  No adverse 
effect indicated. The positive control was functional.  Study acceptable.  (Moore, 4/27/15) 

REPRODUCTIVE TOXICITY, RAT 
** 418-0134; 118780; ” Multigeneration Study with FMC 56701 Technical Administered Orally 
Via Diet to Crl:CD (SD)BR Rats”; (A.M. Hoberman; Argus Research Laboratories, Inc., 
Horsham, PA; Project ID No. 106-007; 2/.11/91);  In the 1st generation, 30 rats/sex/group 
received 0, 7.5, 25, 100, 375 or 750 ppm of FMC 56701 Technical (lot no. E-6539-78; purity: 
89.6%) in the diet.  Forty F1 generation offspring/sex/group were selected for the 2nd generation.  
The treatment period for the P1 parents included 83 days prior to mating, the mating period, 3 
weeks of gestation and 3 weeks of lactation.  At that time, F1 animals/sex/group were selected 
as parents and treated for a minimum of 85 days in the premating period, the mating period, and 
3 weeks both for the gestation and lactation periods.  There was no apparent treatment-related 
mortality of the parental animals during the study. The only clinical signs exhibited by the P1 
generation were in the 750 ppm females during the lactation period when the uptake of the 
active ingredient was at its highest level.  These signs included emaciated appearance, ataxia, 
hypersensitivity to sound and clonic convulsions. Twenty four of the 27 F1 generation 750 ppm 
males that survived to day 1 post-weaning died during the first week post-weaning.  Twenty 
seven of the 30 females in the 750 ppm F1 generation which survived to day 1 post-weaning, 
died within two weeks post-weaning.  The mean premating body weight gains and food 
consumption values of both sexes in the 750 ppm P1 generation were lower than those of the 
controls (p<0.01).  Food consumption for 375 ppm females in the P1 generation was also less 
than that of the control group throughout the lactation period (p<0.01).  In the F1 generation, the 
males in the 375 ppm group demonstrated lower body weight gain. Food consumption for both 
sexes in the 375 ppm group of the F1 generation was less than that of the control group during 
the premating period (p<0.01 or 0.05).  The females in this group also demonstrated reduced 
food consumption during the lactation period (p<0.05).  There were no apparent treatment-
related effects upon any of the reproduction parameters for either generation.  During the 
lactation period of the F1 generation offspring, excessive pup mortality and reduced body weight 
gain were evident for the 750 ppm treatment group. This was reflected in the reduced weaning 
index for these animals.  No adverse effects were indicated. Parental NOEL: 100 ppm (based 
upon lower reduced food consumption noted for the 375 ppm treatment group) ((M) 7.2 
mg/kg/day, (F) 12.1 mg/kg/day), Reproductive NOEL: 375 ppm (no treatment-related effect on 
reproductive parameters for the 375 ppm treatment group) ((M) 27.8 mg/kg/day, (F) 32.9 
mg/kg/day), Developmental NOEL: 100 ppm (based upon lower mean pup body weights for 
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both generations in the 375 ppm treatment group) (F: 12.1 mg/kg/day); Study acceptable.  
(Moore, 3/10/15) 

DEVELOPMENTAL TOXICITY 

Rat 
Study not submitted. 

Rabbit 
Study not submitted. 

NEUROTOXICITY  

Acute neurotoxicity, rat  
Study not submitted. 

90-day neurotoxicity, rat  
**51970-0041 173639 Freeman, C., “Zetacypermethrin Technical subchronic neurotoxicity 
screen in rats,” FMC Corporation, Princeton, NJ, 9/22/99.  Study No. A98-4874.  MRID # 
44962202. Groups of 10 Long Evans rats were dosed in diet with Zeta-cypermethrin for 13 
weeks at 0, 75, 400, or 750 ppm.  This technical was 95.3% to 96.7% total cypermethrin, of 
which 85.0% to 87.0% comprised zeta isomers.  Estimated achieved doses were 5.0, 26, and 
47 mg/kg/day in treated males, and 5.9, 32, and 56 mg/kg/day in females.  All rats were subject 
to routine evaluations such as clinical signs, plus FOB, and motor activity evaluations pre-test 
and at weeks 4, 8, and 13.  Five/sex of controls and 750 ppm group received a thorough 
neurohistopathology examination after in-situ perfusion.  NOEL for subchronic responses for 
males was 75 ppm (5.0 mg/kg/day) due to dose-related reduction in food consumption and 
body weights, as well as decreased motor activity counts (with normal accommodation).  
Subchronic NOEL for females = 400 ppm (32 mg/kg/day), based on diminished body
weight and food consumption.  Diminished food consumption and body weight for the first 
study week in 400 ppm females is probably treatment-related, but is best considered an acute 
response. There was no neurohistopathology change. Study is acceptable, with decreased 
motor activity as a “possible adverse effect.” Aldous, Sept. 4, 2014. 

Developmental neurotoxicity, rat 
** 51970-0187; 282456; “A Dietary Developmental Neurotoxicity Study of Zeta-Cypermethrin 
Technical in Rats”; (M.D. Nemec; WIL Research Laboratories, LLC, Ashland, OH; Study No. 
A2004-5809; 8/24/05); Twenty five-mated female Sprague Dawley rats/group received 0, 50, 
125 or 300 ppm of Zeta-Cypermethrin Technical (lot no. PL03-0427; purity: 81.8%) in the diet 
from gestation day 6 through lactation day 21 (a.i. uptake: gestation, 0, 3.6, 9.0, 21.1 mg/kg/day, 
lactation: 0, 8.7, 21.4, 48.7 mg/kg/day).  Offspring from 23, 25, 22, and 25 litters in the control 
and three treated groups, respectively, were assessed neurologically for up to 70 days post­
natal in a functional observational battery, motor activity assessment, auditory startle response, 
and Biel Maze learning and memory assessments.  The neuropathologic examination and 
morphometric analysis of the brain and other selected neurological tissues from the F1 
generation were performed.  No treatment-related maternal mortalities occurred during the 
treatment period. For the F1 generation, no deaths occurred post-weaning among the study 
animals. The mean body weights and food consumption of the 300 ppm dams were less than 
the control group values throughout the lactation period (p< 0.01 or 0.05).  The mean body 
weights of the 300 ppm pups and young adult animals of both sexes were less than those of the 
control group throughout much of the study period (NS).  There was no treatment-related effect 
on the live birth, viability or lactation indices.  For the developmental landmarks, the preputial 
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separation for the male pups and the time to vaginal opening for the female pups, were not 
affected by the treatment. In the detailed observational battery, no treatment-related effects 
were noted for the dams. For the F1 generation, in the Functional Observational Battery, the 
fore limb grip strength of the 300 ppm males was less than that of the control group on post­
natal day 22 (p<0.05). However, the lower mean body weights of the animals in this group likely 
affected their grip strength.  No other statistically significant effect was noted for this parameter 
at post-natal day 45 or 60. The 300 ppm females at post-natal day 20 demonstrated an 
increased latency to VMax (TMax) (p<0.05).  The 300 ppm males also demonstrated this 
increased latency at 60 days post-natal (NS).  The effect did not appear to be of physiological 
significance.  There was no apparent treatment-related effect noted in the Biel Maze test for 
either of the two time points which were evaluated.  In the necropsy examination, there was no 
treatment-related effect upon the brain weight for either 21 or 72 day old animals.  In the 
neurohistopathological examination, no treatment-related lesions were evident in the brains of 
the F1 generation examined on post-natal days 21 or 72 or in the other nervous tissues at post­
natal day 72. In the brain morphometry, one parameter was statistically significant for the 21­
day old females, the vertical cortex thickness.  However, no effect was noted for the 21-day old 
males or for either sex in the 72-day cohort. Therefore, it was not deemed to be a 
physiologically significant effect.  No adverse effect indicated. Maternal NOEL: 125 ppm (9.0 
mg/kg/day) (based upon the lower mean body weights of the 300 ppm dams); Developmental 
Neurotoxicity NOEL: 300 ppm (48.7 mg/kg/day) (based upon the lack of neurotoxic effects on 
the F1 generation offspring in the 300 ppm group); Study acceptable.  (Moore, 1/30/15) 

Delayed neurotoxicity, hen  
    Study not submitted nor required at this time. 

IMMUNOTOXICITY 
Study not submitted. 

ENDOCRINE DISRUPTOR STUDIES
 Study not submitted. 

SUPPLEMENTAL STUDIES 
    Studies not submitted. 

Alpha-Cypermethrin 

METABOLISM AND PHARMACOKINETICS 
53227-0010 277345 Hutson, D. H., “WL 85871: Metabolism of a single oral dose in the rat,”  
Shell Toxicology Laboratory (Tunstall), Sittingbourne, Kent, England, Aug. 4, 1982, Laboratory 
Study #: AL-440-007, MRID #: 47944080. Five Wistar rats/sex were dosed once with [14C­
benzyl] WL 85871. Urine and feces were collected daily until sacrifice after 4 days.  Excreta 
were evaluated after 2-dimensional TLC for metabolite analysis.  Several tissues were assessed 
for radiolabel, in addition to points of entry or contamination (cagewash, intestines, skin, and 
carcass).  In either sex, about 50% of administered dose was found in urine and about 40% in 
feces. Roughly 80% of label was recovered in the first 24 hours.  Tissue contents after 4 days 
revealed concentration in fat about 10x higher than any organ evaluated (brain was consistently 
the lowest concentration).  Still, no organs (other than intestine) contained over 0.1% of 
administered dose (0.1% of administered dose in liver).  The most abundant metabolite 
identified was 3-(4-hydroxyphenoxy)benzoic acid O-sulfate ester (average of 38% of 
administered dose), a product of ester hydrolysis, hydroxylation of the distal phenyl ring, and 
conjugation.  Other significant urinary metabolites were 3-phenoxybenzoic acid (5% of dose), 
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and unconjugated 3-(4-hydroxyphenoxy)benzoic acid (4% of dose).  The dominant moiety in 
feces was parent WL 85871 (22% of administered dose, constituting 74% of recovered label 
from TLC analyses of fecal samples).  Apparently highly polar residues in feces constituted 
about 3% of administered dose.  Study provides useful data on metabolic fate and distribution.  
Aldous, 8/15/14.   

53227-0010 277346 Logan, C. J., “WL 85871: Depletion from tissues of female rats after a 
single oral dose,” Shell Toxicology Laboratory (Tunstall), Sittingbourne, Kent, England, 3/24/83, 
Laboratory Study # AL-440-008. MRID #: 47944081. Groups of 3 female Wistar rats were 
dosed with 2 mg/kg WL 85871 (alpha-cypermethrin), and sacrificed after 1, 3, 8, 14, 16, 18, 22, 
or 42 days to examine kinetics of disappearance from fat (peri-renal, per-ovarian, or 
subcutaneous), skin, liver, and kidneys.  Day 1 radioactivity (µg/g tissue) was highest in peri­
renal and per-ovarian fat: about 3-fold higher than in liver.  Concentration in subcutaneous fat 
was consistently somewhat lower than peri-renal and per-ovarian fat.  Liver and kidney kinetics 
were monophasic, with T1/2 of about 2 days, decreasing to undetectable levels by day 16.  Skin 
and all fat categories indicated bi-phasic clearance, with initial phase T1/2 of about 2 days, 
followed by phase 2 clearance T1/2 of 19 to 40 days.  When residues in peri-renal and per-
ovarian fat were partitioned between hexane and acetonitrile at different sacrifice times, the 
hexane fraction (less polar) increased from 28% to 48% of respective total radioactivities 
between days 3 and 22. This indicated that lipophilic metabolites of WL 85871are either 
concentrated or stored in fats.  This specialized study provides useful data on metabolic fate 
and distribution.  Aldous, 8/15/14.   

GUIDELINE ACUTE STUDIES ON ACTIVE INGREDIENT 

Acute oral toxicity, rat 
    53227-0004; 277325; “BAS 310 I (Alpha Cypermethrin)-Acute Oral Toxicity Study in Rats”; 
(A.O. Garner, E. Leibold; Experimental Toxicology and Ecology, BASF Aktiengesellschaft, 
67056 Ludwigshafen/Rhein, Germany; Study ID No. 10A0562/041081; 5/20/05); Three female 
Wistar rats were dosed orally by gavage with 50, 300, and 2000 (twice) mg/kg of BAS 310-I 
(Alpha Cypermethrin) Technical (batch no. COD-000165; purity: 98.8%) (vehicle: 0.5% 
carboxymethylcellulose in doubly distilled water).  No deaths resulted from the treatment.  No 
treatment-related clinical signs were evident throughout the 2-week observation period.  No 
treatment-related lesions were noted in the necropsy examination.  LD50 (F) > 2000 mg/kg; 
Toxicity Category III; Study acceptable.  (Moore, 6/10/14) 

Acute dermal toxicity
    53227-0004; 277326; “: BAS 310 I (Alpha Cypermethrin)-Acute Dermal Toxicity Study in 
Rats”; (A.O. Garner, E. Leibold; Experimental Toxicology and Ecology, BASF 
Aktiengesellschaft, 67056 Ludwigshafen/Rhein, Germany; Study ID No. 11A0562/041082; 
5/20/05); The skin of five Wistar rats/sex was exposed to 2000 mg/kg of BAS 310-I (Alpha 
Cypermethrin) Technical (batch no. COD-000165; purity: 98.8%) for 24 hours under a semi-
occlusive wrap. Test material was moistened with 0.5% carboxymethylcellulose in doubly 
distilled water. No deaths resulted from the treatment.  No clinical signs of systemic toxicity nor 
signs of irritation at the site of application were evident.  No treatment-related lesions were 
noted in the necropsy examination.  LD50 (M/F) > 2000 mg/kg; Toxicity Category III; Study 
acceptable.  (Moore, 6/10/14) 

Acute inhalation toxicity, rat 
  53227-0004; 277327; “BAS 310 I (Alpha Cypermethrin)-Acute Inhalation Toxicity Study in 
Wistar Rats-4-Hour Dust Exposure”; (A.O. Garner, E. Leibold; Experimental Toxicology and 
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Ecology, BASF Aktiengesellschaft, 67056 Ludwigshafen/Rhein, Germany; Study ID No. 
13I0562/047014; 8/8/05); Five Wistar rats/sex/group were exposed nose-only to 1.07 and 2.47 
mg/l (gravimetric) of BAS 310-I (Alpha Cypermethrin) Technical (batch no. COD-000165; purity: 
98.8%) for four hours. The test material was mixed with Aerosol R972 (2% (w/w)) in order to 
enhance the aerosolization. The MMAD (GSD) values were 2.7 (2.7) and 2.8 (2.8) µm, 
respectively. No deaths resulted from exposure to 1.07 mg/l.  One male and four females died 
in the 2.47 mg/l exposure group.  Clinical signs included increased respiratory rate, salivation, 
apathy, squatting posture, ataxia, tremors and piloerection.  Clinical signs were noted up to 7 
days post-exposure. Dark red discoloration of the lungs was noted for two of the female 
animals which died prematurely.  Otherwise, no other lesions were evident in the necropsy 
examination.  LC50 (M) 2.79 mg/l, (F) 2.29 mg/ml; Toxicity Category IV; Study acceptable. 
(Moore, 6/10/14) 

Primary eye irritation, rabbit 
    53227-0004; 277328; “BAS 310 I (Alpha Cypermethrin)-Acute Eye Irritation in Rabbits”; (M. 
Remmele; Experimental Toxicology and Ecology, BASF Aktiengesellschaft, 67056 
Ludwigshafen/Rhein, Germany; Study ID No. 11H0562/042239; 5/19/05); The eyes of three 
New Zealand White rabbits were treated by ocular instillation with 0.1 ml (38 mg)/eye of BAS 
310-I (Alpha Cypermethrin) Technical (batch no. COD-000165; purity: 98.8%).  No corneal 
opacity nor iritis were evident throughout the 72-hour observation period.  Conjunctival redness, 
grades 2 (1/3) and 1 (2/3) was evident at 24 hours, diminishing to grade 1 (1/3) at 48 hours and 
clearing by 72 hours.   Chemosis, grade 1 (1/3), was noted at 24 hours, clearing by 48 hours.   
No discharge was evident at 24 hours post-dose.  Toxicity Category III; Study acceptable. 
(Moore, 6/11/14) 

Primary dermal irritation 
    53227-0004; 277329; “BAS 310 I (Alpha Cypermethrin)-Acute Dermal Irritation in Rabbits”; 
(M. Remmele, E. Leibold; Experimental Toxicology and Ecology, BASF Aktiengesellschaft, 
67056 Ludwigshafen/Rhein, Germany; Study ID No. 18H0562/042238; 5/19/05); The skin of 3 
New Zealand White rabbits was exposed to 0.5 ml/site, one site/animal, of BAS 310-I (Alpha- 
Cypermethrin) Technical (batch no. COD-000165; purity: 98.8%) for 4 hours under a semi-
occlusive wrap. The test material was moistened with distilled water.  Erythema, grades 2 (2/3) 
and 1 (1/3), was noted at 1 and 24 hours post-dose, grade 2 (2/3) at 48 and grades 3 (1/3) and 
2 (1/3) at 72 hours, grade 2 (1/3) at 7 days and clearing by day 14.  Edema, grade 2 (1/3), was 
evident at 72 hours. Toxicity Category III; Study acceptable.  (Moore, 6/11/14) 

Dermal sensitization
    53227-0004; 277330; “BAS 310 I (Alpha Cypermethrin)-Maximization Test in Guinea Pigs”; 
(A.O. Garner, E. Leibold; Experimental Toxicology and Ecology, BASF Aktiengesellschaft, 
67056 Ludwigshafen/Rhein, Germany; Study ID No. 30H0562/042240; 6/27/05); Ten female 
Hsd Poc: DH guinea pigs were treated initially in the induction phase by intradermal injection 
with two doses each of 0.1 ml of 5% preparation of BAS 310-I (Alpha- Cypermethrin) Technical 
(batch no. COD-000165; purity: 98.8%) in an aqueous 1% carboxymethyl cellulose (CMC) 
preparation, 0.1 ml of a 5% preparation of the test material in Freund’s adjuvant: 0.9 aqueous 
NaCl solution (1:1), and 0.1 ml of Freund’s adjuvant: 0.9 aqueous NaCl solution (1:1).  One 
week later, the skin of each animal was exposed to 1 g/site of 50% preparation of the test 
material in an aqueous 1% CMC solution under an occlusive wrap for 48 hours.  A group of five 
control animals was treated in the same manner except that they were exposed only to the 
vehicle. Fourteen days after the dermal application, the skin of each animal in the treated and 
control groups was exposed to 0.5 g/site of a 50% preparation of the test material in an 
aqueous1% CMC solution for 24 hours under an occlusive wrap.  In the challenge, no signs of 
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dermal irritation were evident for either the treated or the control groups at 24 or 48 hours post-
exposure. The test material is not a contact dermal sensitizer in accordance with the Guinea 
Pig Maximization Test.  The positive control was functional.  Study acceptable.  (Moore, 
6/11/14) 

SUBCHRONIC STUDIES 

Rat Subchronic Dietary Toxicity Study 
**53227-0006 277332 Clark, D. G., “WL 85871: A 90 day feeding study in rats,” Shell 
Toxicology Laboratory (Tunstall), Sittingbourne, Kent, England, 7/30/82.  Laboratory Study 
#AL-425-003. MRID # 47944068.  The main (13-wk) study involved 40 control rats/sex plus 
20/sex in treatment groups of 20, 60, 180, or 540 ppm of WL 85871 (alpha-cypermethrin), Batch 
OCD/7 (96.5% pure with respect to the two isomers that are enriched in the technical).  
Investigators did not compute mg/kg/day dose received.  Additional groups, primarily for 6-week 
hematology and clinical chemistry, were one-half of the above group sizes at the same dose 
levels. Parameters evaluated in the main (13-wk) study, typical of studies in this time period, 
included clinical signs, body weight, food consumption, hematology, clinical chemistry, 
urinalysis, terminal necropsy with organ weights, and histopathology.  Subchronic NOEL = 60 
ppm, based on modestly (statistically significantly) elevated relative liver weights at 180-540 
ppm in both sexes. Common findings at 540 ppm in both sexes included markedly reduced 
food consumption (especially in the first 1-2 weeks) and substantial body weight decrements 
through the study.  Abnormal gait (with splayed hindlimbs), seen only in three 540 ppm males, 
was likely due to treatment.  Slight increases in skin sore(s) and/or fur loss in 540 ppm males 
were plausibly treatment-related.  Urine tended to be marginally more acidic in 540 ppm males, 
and urine volume was slightly reduced and specific gravity slightly elevated in high dose males 
and females at both time points: there were no associated indicators of kidney pathology.  
Treatment did not elicit any histopathology.  Study is acceptable, with several deficiencies with 
respect to current standards.  There were no adverse effects. Aldous, 6/25/14. 

Dog Subchronic Dietary Toxicity Study 
**53227-0007 277333 Greenough, R. J., J. B. Cockrill, and R. Goburdhun, “WL 85871: A 13­
week oral (dietary) study in dogs,” Inveresk Research International, Musselburgh, Scotland, 
Nov. 1, 1984.   Laboratory Study # AL-425-005. MRID #: 47944069. Beagles were dosed with 
WL 85871 (Alpha-cypermethrin Technical), Batch F830047B, purity 95.8%, for 13 weeks in a 
basic subchronic study design.  There were 4, 4, 4, or 6 dogs/sex at dose levels of 0, 30, 90, 
and 270 ppm, respectively. Nominal achieved dose levels were about 1.2, 3.4, and 10.7 
mg/kg/day for treated males, and 1.3, 3.8, and 11.2 mg/kg/day for females.  NOEL for males 
and females = 3.4 and 3.8 mg/kg/day respectively, based on clinical signs of neurotoxicity.  
Signs consistent with this class of pesticide were evident in all high dose males and females, 
such as whole body tremors, head nodding, lip licking, ataxia, and (beginning at week 3) a 
characteristic high-stepping gate.  Subdued behavior was seen occasionally.  Some signs, such 
as the tremors, were seen more frequently as the study progressed.  Duration of clinical signs 
became progressively longer as the study progressed: signs initially observed for the first 3-6 
hours after dosing were commonly observed to carry over to the following day prior to dosing in 
later study weeks. One 270 ppm female showing these signs was humanely sacrificed during 
week 5, evidently due to treatment. Study is acceptable, with deficiencies noted in DPR 
review. Clinical signs, expected with this class of pesticides, are designated as “possible 
adverse effects.” Aldous, 6/27/14. 

Dermal toxicity, 21/28-day or 90-day:
 Study not submitted. 
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CHRONIC STUDIES 

Combined, rat 
Study not submitted. 

Chronic, dog 
** 53227-0007, 0013; 277334, 281290;  Dean, I. and F. Jackson “WL 85871: 52-week oral 
(dietary) toxicity study in dogs,” Inveresk Research International, Tranent, Scotland, 4/18/95.  
MRID #: 47944070.  BASF Registration Document No. AL-427-001. Four beagles/group were 
dosed in diet with WL85871 (alpha-cypermethrin), Batch ST91/243, at 0, 60, 120, or 240 ppm 
((M) 0, 2.03, 4.17, 8.08 mg/kg/day, (F) 0, 2.19, 4.28, 8.68 mg/kg/day, calculated by reviewer).  
NOEL = 60 ppm, due to apparent paresthesia, evidently leading to scratching and eventual 
inflammation or ulceration of tails in two 240 ppm males, abdominal hair loss on an additional 
240 ppm male, and hair loss on hind limbs and abdominal skin of one 120 ppm female.  There 
were transient minor initial food consumption decrements in both sexes during the first 2 weeks 
of the study at 240 ppm. Prostate weights in 240 ppm males appeared to be meaningfully 
reduced compared to controls.  There was no associated histopathology.  Previously, the study 
was deemed to be unacceptable for the following reasons.  Purity, primary isomer 
characterization, and stability data of Batch ST91/243 were not provided.  Validation of the 
stability of dietary formulations was not presented in the report.  In addition, the present study 
found no evidence of tremors or other characteristic signs of pyrethroid toxicity (except for 
indications of paresthesia which led to scratching and infections).  The subchronic study with 
alpha-cypermethrin performed about 10 years earlier at a similar highest dose level found most 
dogs showing significant neurotoxicity effects which became more persistent over the course of 
the study. The registrant has submitted sufficient information to document the purity of the test 
material and the homogeneity and stability of the test material in the dietary preparations (see 
record no. 281290, exhibit 3).  The absolute and relative prostate weights of the 270 ppm rats in 
the rat subchronic dietary toxicity study were 78% of the males in the control group. By the 
termination of this study, the mean absolute and relative prostate weights of the 240 ppm males 
were 64.5 and 63.5%, respectively of the control group.  Although no target of toxicity was 
apparent for the prostate gland, the prostate seemed to be affected by the treatment.  For the 
apparent inconsistency in the manifestation of clinical signs, the males and females in the 
subchronic study consumed 10.7 and 11.2 mg/kg/day, respectively, of the active ingredient.  
The males and females in the chronic toxicity study consumed 9.1 and 9.3 mg/kg/day, 
respectively, during the initial 13 weeks of the study.  The possibility remains that a treatment 
level of 10 mg/kg/day or above represents a threshold level for the manifestation of the more 
serious neurotoxicity effects.  No adverse effect indicated. Rat Chronic Dietary Toxicity 
NOEL: 60 ppm ((M) 2.03 mg/kg/day, (F) 2.19 mg/kg/day) (based upon the incidence of 
apparent paresthesia suffered by one animal in the 120 ppm treatment group). Study 
acceptable.  (Aldous, 8/13/14, upgraded, Moore, 12/24/14) 

Oncogenicity, rat 
Study not submitted. 

Oncogenicity, mouse 
**53227-0008 277335  Green, C. F., “Alphacypermethrin: oncogenicity study by dietary 
administration to CD-1 mice,” Huntingdon Life Sciences Ltd, Eye, Suffolk, England, 5/20/99 
(amended). BASF Registration Document No. 1999/7002664.  MRID # 47944071. Groups of 
52 CD-1 mice/sex/group were dosed in diet with Alpha-cypermethrin (95.4% purity, Batch 
02156) for 78 weeks in an oncogenicity study.  Mice received 0, 30, 100, or 300 ppm of the 
technical, equivalent to 3.0, 10.6, or 35 mg/kg/day in treated males and 3.5, 11.5, or 38 
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mg/kg/day in females. An additional 20 mice/sex/group were allocated to a 1-year chronic 
study. NOEL = 30 ppm (3.0 mg/kg/day) in males, based on body weight decrements and 
signs likely relating to paresthesias commonly observed in this class of chemicals, such 
as ungroomed appearance and hair loss. Females had body weight decrements at 300 
ppm only, with NOEL = 100 ppm or 11.5 mg/kg/day. Increased frequencies of piloerection 
and of encrustations of dorsal and ventral surfaces were observed in 300 ppm males.  Study is 
acceptable, with no adverse effects.  Aldous, 6/13/14. 

GENOTOXICITY 

Bacterial reverse mutation assay 
** 53227-0009; 277340; “Fastac TM: Bacterial Mutagenicity Studies”; (T.M. Brooks, D.E. 
Wiggins; Sittingbourne Research Centre, Sittingbourne, Kent, ME9 8AG, England; Study ID No. 
SBTR.92.022; 2/16/93); Salmonella typhimurium strains TA98, TA100, TA1535, TA1537 and 
TA1538 and Escherichia coli strain WP2 uvrA were exposed to concentrations of Fastac 
Technical (Alpha-Cypermethrin Technical) (batch no. 02156; purity: 95.6%) ranging from 31.25 
to 5000 µg/plate under conditions of non-activation and activation.  The cells were exposed to 
the test material for 48 to 72 hours at 37o C, using the plate incorporation procedure. Each 
treatment level was performed in the triplicate with two trials.  An Aroclor 1254-induced rat liver 
S9 fraction was used to metabolize the test material.  No adverse effect indicated. There was 
no increase in the incidence of revertant colonies under conditions of either activation or non-
activation. Positive controls were functional.  Study acceptable.  (Moore, 6/26/14) 

  53227-0009; 277339-842; “Genotoxicity Studies with Fastac – The Induction of Gene Mutation 
in the Yeast Saccharomyces cerevisiae XV185-14C”; (T.M. Brooks; Sittingbourne Research 
Centre, Biotechnology and Toxicology Directorate, Sittingbourne, Kent, ME9 8AG, England; 
Study ID No. SBGR.84.117; 4/18/84). Saccharomyces cerevisiae XV185-14C cells were 
exposed to concentrations of Fastac Technical (alpha-cypermethrin technical) (batch nos. 
F830047B, RS0016/84; purity: 95.8% (cis 1: cis 2 isomer ratio: 3.0/97.0)) ranging from 31.25 to 
4000 µg/ml with and w/o activation.  One trial was performed on cells in the log phase of growth 
and the other was performed on cells in the stationary growth phase.  Both reverse and forward 
mutation assays were performed. In the reverse mutation assay, revertants to markers arg 4­
17, trp 5-48 and hom 3-10 were enumerated. In the forward assay, cycloheximide-resistant 
colonies were selected.  There was no treatment-related increase in the number of mutant 
colonies under conditions of non- activation in either trial.  Under conditions of activation, there 
was no increase in the number of mutant colonies as well. However, treatment with the positive 
control, cyclophosphamide, did not result in a positive response.  In the forward mutation assay 
with cells in the log phase of growth, there was no treatment-related increase in the mutation 
numbers under conditions of non-activation and the positive control was functional.  In the 
activation assay, there was no evidence of a treatment-related effect on the number of cell 
mutations. However, the positive control was not functional.  For the forward mutation assay in 
the stationary phase, no study results were forthcoming (no growth on the plates).  No adverse 
effect was evident.  Study supplemental (study is not one which is set forth in the OPPTS 
guideline protocols; the positive control for activation was not functional; the forward mutation 
assay with cells in the stationary phase did not result in usable data).  (Moore, 6/25/14) 

Mutagenicity:  In vitro mammalian cell assay 
** 53227-0009; 277342; “Evaluation of the Mutagenic Activity of Fastac Technical in an In Vitro 
Mammalian Cell Gene Mutation Test with L5178Y Mouse Lymphoma Cells (with Independent 
Repeat)”; (E.J. van de Waart; NOTOX B.V., 5231 DD’s-Hertogenbosch, The Netherlands; Study 

ID No. NOTOX 087367; Mouse lymphoma L5178Y cells (clone 3.7.2C  (TK
+/-

)) were treated with 
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Fastac Technical (Alpha-Cypermethrin Technical) (batch no. ST91/243; purity: 95.4%) at 

concentrations ranging from 1.0 to 50 µg/ml (+/- activation) for 2 hours at 37
o
C in both trials.  

Single cultures were performed for each treatment level.  An Aroclor 1254-induced rat liver S9 
fraction was used to metabolize the test material.  There was no treatment-related increase in 
the mutation frequency under conditions of either activation or non-activation.  The positive 
controls were functional. No adverse effect indicated. Study acceptable.  (Moore, 7/1/14) 

Mutagenicity: In vivo cytogenetics 
** 53227-0009; 277341; “Fastac TM: In Vitro Chromosome Studies Using Cultured Human 
Lymphocytes”; (T.M. Brooks, D.E. Wiggins; Sittingbourne Research Centre, Sittingbourne, Kent, 
ME9 8AG, England; Study ID No. SBTR.93.007; 4/27/93); Primary human lymphocyte cultures, 
procured from the whole blood of volunteers (stimulated with PHA for 48 hours), were treated 
with concentrations of Fastac Technical (Alpha-Cypermethrin Technical) (batch no. 02156; 
purity: 95.6%) ranging from 3.91 to 1000 µg/ml for 24 and 48 hours with and w/o activation.  In a 
second experiment, in the assay with activation, cells were exposed to the same concentrations 
of the test material for 3 hours, followed by an additional 21 hours of incubation.  For the non­
activated assay, the cells were exposed to concentrations ranging from at least 93.75 to 750 
µg/ml for 24 hours. There were duplicate samples per treatment level.  An Aroclor 1254-induced 
rat liver S9 fraction was used to metabolize the test material.  No treatment-related increase in 
chromosomal aberrations was evident in the assay.  The positive controls were functional. No 
adverse effect indicated. Study acceptable.  (Moore, 6/27/14) 

** 53227-0009; 277343; “Genotoxicity Studies with Fastac: In Vivo Cytogenetic Test Using Rat 
Bone Marrow”; (M.G. Clare, D.E. Wiggins; Sittingbourne Research Centre, Sittingbourne, Kent, 
ME9 8AG, England; Study ID No. SBGR.84.120; 5/9/84); Six Wistar rats/sex/group were dosed 
orally by gavage with 0 (vehicle: corn oil), 2, 4, or 8 mg/kg of Fastac Technical (Alpha-
Cypermethrin Technical) (batch nos. F830047B, RS0016/84; purity: 95.6%).  A positive control 
cohort of 7 animals/sex/group were dosed with 25 mg/kg of cyclophosphamide by 
intraperitoneal injection or with 40 mg/kg of cyclophosphamide orally by gavage. At 24 hours 
post-dose, the animals were euthanized.  Two hours prior to sacrifice, each animal was injected 
ip with colchicine (4 mg/kg).  At sacrifice, both femurs were procured and the bone marrow was 
recovered and processed for analysis.  The mitotic index was determined for each animal and 
up to 200 cells at metaphase were analyzed for the presence of structural chromosomal 
aberrations and polyploidy.  There was no treatment-related increase in structural chromosomal 
aberrations or incidence of polyploidy.  No adverse effect indicated. The positive control was 
functional. Study acceptable.  (Moore, 7/2/14) 

** 53227-0009; 277344-844; “Micronucleus Test in Bone Marrow of the Mouse with Fastac 
Technical”; (E.J. van de Waart; NOTOX B.V., 5231 DD’s-Hertogenbosch, The Netherlands; 
Study ID No. NOTOX 087378; 1/17/95); Fifteen Swiss OF-1 mice/sex/group were dosed orally 
by gavage with 0 (vehicle: corn oil), 1, 5, or 10 mg/kg of Fastac Technical (Alpha-Cypermethrin 
Technical) (batch no. ST91/243; purity: 95.4%).  Five animals/sex/group/time point were 
euthanized at 24, 48 or 72 hours post-dose.  A positive control group of 5 animals/sex were 
dosed orally by gavage with 50 mg/kg of cyclophosphamide and euthanized at 48 hours post-
dose. One thousand polychromatic erythrocytes (PCE)/animal were examined for the presence 
of a micronucleus. In addition, the ratio of polychromatic to normochromatic erythrocytes (NCE) 
was determined. There was no treatment-related increase in the number of micronucleated 
PCE per 1000 PCE.  No adverse effect indicated.  The positive control was functional.  Study 
acceptable. (Moore, 7/2/14) 
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REPRODUCTIVE TOXICITY, RAT 
Study not submitted. 

DEVELOPMENTAL TOXICITY 

Rat 
** 53227-0009; 277337; “Alphacypermethrin: Oral (Gavage) Rat Developmental Toxicity 
(Teratogenicity) Study”; (L.F.H. Irvine; Toxicology Laboratories Limited, Ledbury, Herefordshire 
HR8 1LH, England; Study I.D. No. SLN/2/R; 3/7/94); Twenty four- mated Sprague-Dawley 
female rats/group were dosed orally by gavage with 0 (vehicle: corn oil), 3, 9, and 18 mg/kg/day 
from gestation day 6 through 15. Due to the severity of clinical signs for the 18 mg/kg treatment 
group, the treatment level was adjusted to 15 mg/kg/day on gestation day 10. An additional 
group of 24 mated females was treated with 15 mg/kg/day of the test material from gestation 
day 6 through 15. The mean body weight gain and food consumption of the dams in the 15 
mg/kg and 18/15 mg/kg treatment groups were less than the control values (p<0.01 or 0.001).  
The mean body weight of the fetuses in the 15 mg/kg treatment group was less than that of the 
control group (p<0.05).  Otherwise, there was no other effect on fetal development.  No 
adverse effect evident. Maternal NOEL: 9 mg/kg/day (based upon the treatment-related effect 
on mean body weight gain and food consumption of the 15 mg/kg treatment group); 
Developmental NOEL:  9 mg/kg/day (based upon the treatment-related effect on the mean 
fetal weights of the 15 mg/kg treatment group); Study acceptable.  (Moore, 6/24/14) 

Rabbit 
** 53227-0009; 277336; “Alphacypermethrin: Oral (Gavage) Rabbit Developmental Toxicity 
(Teratogenicity) Study”; (L. F.H. Irvine; Toxicology Laboratories Limited, Ledbury, Herefordshire 
HR8 1LH, England; Study ID No. SLN/4/93; 3/7/94); Sixteen time-mated female New Zealand 
White rabbits/group were dosed orally by gavage with 0 (corn oil), 3, 15 or 30 mg/kg/day of 
Alphacypermethrin (WL 085871) (batch no. ST 91/243; purity: 95.6%) from day 7 through day 
19 of gestation. Four does had to be removed from the study prior to the initiation of the dosing 
due to low weight gain and food consumption.  Two does in the control group, 3 does in the 15 
mg/kg group and two does in the 30 mg/kg group were euthanized in extremis between days 15 
and 22 of gestation due to severe weight loss.  There was no apparent treatment-related effect 
upon the mean body weight gain or food consumption of the surviving animals.  There was no 
treatment-related effect on fetal survival or development.    No adverse effect indicated. 
Maternal NOEL: 30 mg/kg/day (based upon the lack of a treatment-related effect on the 30 
mg/kg treatment group); Developmental NOEL: 30 mg/kg/day (based upon the lack of a 
treatment-related effect upon the fetuses in the 30 mg/kg treatment group); Study acceptable. 
(Moore, 6/23/14) 

NEUROTOXICITY  

Acute neurotoxicity, rat 
53227-0005; 277331; “WL85871 (Fastac): An Acute Oral (Gavage) Neurotoxicity Study in the 

Rat”; (G.N. Fokkema; Sittingbourne Research Centre, Sittingbourne, Kent ME9 8AG, England; 
Study No. SBTR.92.027; 12/20/93); Ten Crl:CD:BR rats/sex/group were dosed orally by gavage 
with 0 (vehicle: corn oil), 4, 20 or 40 mg/kg of WL85871 (Fastac) (Alpha-Cypermethrin 
Technical) (batch no. 02156; purity: 95.6%).  Due to inadequate whole body perfusion at the 
termination of the study, a second study was performed for the purpose of correcting this error 
in which 5 animals/sex/group were dosed with 0, 4, 20 or 40 mg/kg of the test material (an 
additional 1 male in both the 20 and 40 mg/kg groups were added due to deaths in these 
groups). The mean body weight of the males at 7 days post-dose was less than that of the 
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control group.  Clinical signs for the 20 and 40 mg/kg treatment groups included prostration, 
thrashing, writhing, abnormal gait, splayed gait, piloerection, and increased salivation.  The 
signs were more prevalent in the males.  In the Functional Observational Battery (FOB) at 5 
hours post-dose, the males in the 20 and 40 mg/kg groups were more hyperactive in the cage, 
were more difficult to remove from the cage and handle, were more unkempt in appearance, 
and demonstrated greater variability in degree of arousal and an abnormal gait.  Their fore- and 
hindlimb extension was abnormal and their righting reflex was affected.  The females were 
affected to a lesser degree.  The fore- and hind-limb grip strength of the 4 mg/kg group and 
above was less than that of the control group at 5 hours post-dose.  The grip strength of the 
females was not affected.  In the motor activity assessment, the males in the 40 mg/kg group 
demonstrated both a total increased time of movement and an increased number of movements 
at 5 hours post-dose.  The 40 mg/kg females had a reduction in time of movement and in the 
number of movements at the 5 hour post-dose time point.  In the histopathology, an increased 
incidence of fiber degeneration was noted in the proximal and distal sciatic nerves of both sexes 
in the 20 and 40 mg/kg treatment groups.  Possible adverse effect: neurotoxicity noted in the 
clinical signs and FOB observations and histopathology.  Rat Acute Oral Neurotoxicity NOEL: 
(M/F): 4 mg/kg (based upon the incidence of clinical signs, FOB observations and/or 
histopathology noted for both sexes in the 20 mg/kg treatment group); Study acceptable. 
(Moore, 6/19/14) 

90-day neurotoxicity, rat 
Study not submitted. 

Developmental neurotoxicity, rat 
53227-0009 277338 Chukwedebe, A., “Substantial similarities and concordances in the 
developmental neurotoxicity potentials of alpha-cypermethrin and zeta-cypermethrin,” 
07/02/2009, BASF Corp.  This is an argument justifying bridging between the different isomeric 
forms of cypermethrin, and provides comparisons of many toxicological parameters between 
cypermethrin, alpha-cypermethrin, and zeta-cypermethrin.  In particular, pp. 6-7 of this analysis 
argue that a developmental neurotoxicity (DNT) study on zeta-cypermethrin (not on file with 
DPR) found no DNT adverse effects, and recommended that the zeta-cypermethrin DNT study 
results could be applied to the other isomer variants of cypermethrin.  DPR reviewer (Aldous) 
recommends that the zeta-cypermethrin DNT study be obtained for review.  There is no DPR 
“review” for this record, which is itself a review.  Aldous, 8/29/14. 

Delayed neurotoxicity, hen  
Not required at this time. 

IMMUNOTOXICITY 
**53227-0010 277349 Buesen, R., V. Strauss, S. Groeters, E. Fabian, and B. van 
Ravenzwaay, “BAS 310 I (Alphacypermethrin) – immunotoxicity study in male Wistar rats – 
administration via the diet for 4 weeks, ” BASF, Ludwigshafen/Rhein, Germany, 10/20/2010, 
BASF Registration Document No. 2010/1057357.  MRID #: 48273201.  Eight male rats/group 
were administered 0, 50, 150, or 450 ppm BAS 310 I (Alphacypermethrin), 99.2% purity, Batch 
COD-000595 for 4 weeks in a guideline immunotoxicity study, with key endpoints of sheep red 
blood cell (SRBC) response, and organ weights of spleen and thymus.  Achieved levels in 
treated rats were 4, 12, and 34 mg/kg/day.  Positive control was cyclophosphamide 
monohydrate (4.5 mg/kg/day for 4 weeks).  Alpha-cypermethrin rats were clinically normal, with 
body weight and food consumption unaffected, and with no effect on SRBC response, or on 
spleen and thymus organ weights, or on gross necropsy.  Cyclophosphamide rats showed only 
about 20% of untreated group SRBC response, and spleen and thymus weights were highly 
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significantly reduced, as expected.  Study is acceptable, with no adverse effects. Aldous, 
July 9, 2014. 

53227-0010 277348 Buesen, R., “Summary report: BAS 310 I – Test study in Wistar rats – 
Administration in the diet for 2 weeks,” BASF, Ludwigshafen/Rhein, Germany, Feb. 10, 2010, 
BASF Registration Document No. 2010/1017329.  MRID No. 48273202.  This was a range-
finding study for a subsequent immunotoxicity study (DPR Record No. 277349).  In this non-
GLP study, 3 Wistar rats/sex/group were dosed for 2 weeks with alpha-cypermethrin at 0, 50, 
150, or 450 ppm.  Reported achieved dose levels in treated rats were 4.7, 14, and 40 mg/kg/day 
in males, and 4.7, 13, or 39 mg/kg/day in females.  There were no clinical signs or premature 
deaths. Food consumption was reduced by about 20% in both sexes during days 0-3 at 450 
ppm, and by lesser amounts at later intervals.  Body weight gains were reduced at 450 ppm in 
both sexes, particularly also during days 0-3.  Responses indicated that these dose levels would 
be suitable for the cited immunotoxicity study.  Aldous, July 8, 2014. 

ENDOCRINE DISRUPTOR STUDIES
 Not required at this time. 

SUPPLEMENTAL STUDIES
    Studies not submitted. 


