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ABBREVIATIONS 
 
ng Nanogram NM Nanomolar 
µg Microgram MM Millimolar 
mg Milligram Sec Second 
kg Kilogram Min Minute 
mL Millilitre H Hour 
L Litre M Metre 
GI Gastrointestinal SC Subcutaneous 
IM Intramuscular LH Luteinising hormone 
IP Intraperitoneal mg/kg bw/day mg/kg bodyweight/day 
IV Intravenous Ppb Parts per billion 
PO Oral Ppm Parts per million 
 
 
ADI Acceptable Daily Intake 
AP Alkaline phosphatase 
AST Aspartate aminotransferase (SGOT) 
ALT Alanine aminotransferase (SGPT) 
BUN Blood urea nitrogen 
ChE Cholinesterase 
CPK Creatinine phosphokinase 
DDM 4,4'-Diaminodiphenylmethane 
DMSO Dimethyl sulfoxide 
EUP End Use Product 
GLP Good Laboratory Practice 
Hb Haemoglobin 
Hct Haematocrit 
LDH Lactate dehydrogenase 
LOEL Lowest Observed Effect Level 
MCH Mean corpuscular haemoglobin 
MCHC Mean corpuscular haemoglobin concentration 
MCV Mean corpuscular volume 
MRL Maximum Residue Limit 
NOEL No Observable Effect Level 
NTE Neuropathy target esterase 
OP Organophosphorus pesticide 
2-PAM Pyridine-2-aldoxime methiodide 
P-2-S 2-pyridine-aldoxime methyl methanesulfonate 
TGAC Technical Grade Active Constituent 
 
 
ACPH Advisory Committee on Pesticides and Health 
NHMRC National Health and Medical Research Council 
NDPSC National Drugs and Poisons Scheduling Committee 
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SUMMARY 
 
Background 
 
Aldicarb is a carbamate insecticide of high acute toxicity that has been marketed in Australia by 
Rhone-Poulenc and Union Carbide Corporation, as a soil applied systemic pesticide for over 20 
years.  The compound is applied under the soil in granular form and drawn up the roots of the target 
plant where it is subsequently metabolised to its toxic metabolites. 
 
There is an extensive toxicological database for aldicarb consisting of more than 250 studies 
conducted in animals, as well as two human clinical trials and about twenty human monitoring studies.  
The mammalian toxicity of aldicarb has been considered by the Joint FAO/WHO Meeting on 
Pesticide Residues (JMPR) in 1979, 1982 and 1992, International Programme on Chemical Safety, 
Environmental Health Criteria 121 (1991), in an IARC review in 1991, as well as in reviews by 
Baron & Merriam (1988) and Baron (1994). 
 
In Australia, the toxicology of aldicarb was first considered by the Pesticides and Agricultural 
Chemicals Committee (PACC) in 1977, followed by a 1986 evaluation that drew on both Union 
Carbide Corporation submitted data and the JMPR 1979 and 1982 reviews.  In recent years, 
additional supplementary data has been reviewed within the Department, and as a result of data call 
in processes for the Existing Chemical Review Program, a number of further studies were evaluated 
as part of this review.  
 
The current Australian ADI for aldicarb is 0.001 mg/kg bw/day based on a NOEL of 0.01 mg/kg 
bw for plasma cholinesterase (ChE) inhibition seen in an acute human study.  Aldicarb is included in 
poison schedule 7 of the Standard for Uniform Scheduling of Drugs and Poisons (SUSDP). 
 
Metabolism and Toxicokinetic Studies 
 
Overview 
 
In a number of oral studies in rats, dogs, goats and cows, aldicarb was readily absorbed from the 
gastrointestinal tract, widely distributed, and excreted in the urine, faeces and expired respiratory 
gases.  Elimination of aldicarb was initially rapid, with the majority of the radiolabel from 
administered doses excreted in the urine (about 65-95%), faeces (1-3%) and expired CO2 (1-62%, 
dependent on label position) within 24 hours.  Following this initial rapid elimination, smaller amounts 
of radiolabel were generally slowly eliminated in the urine for several days thereafter.  Levels of 
radioactivity in tissues were low and fairly well distributed, with the liver, lungs and kidneys 
containing the greatest concentrations of aldicarb residues.  In studies to investigate the distribution of 
aldicarb in the milk, about 1-3% of administered radioactive aldicarb was recovered in the milk of 
goats and cows at concentrations of around 60 ppb, with a maximum of 120 ppb in a goat study.   
 
In animals, the general metabolic pathway for aldicarb involved the thiooxidation of the parent 
compound to form the sulfinyl carbamate metabolite, aldicarb sulfoxide, with subsequent oxidation 
producing smaller amounts of aldicarb sulfone.  These compounds were generally eliminated 
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relatively quickly in the urine, or were hydrolysed to form aldicarb oxime sulfoxide and aldicarb 
oxime sulfone respectively.  Corresponding elimination reactions resulted in the formation of aldicarb 
sulfoxide nitrile and aldicarb sulfone nitrile, and the latter in particular persisted in urine and milk 
samples until it was the sole source of radiation being excreted in some studies.  The nitriles and 
oximes were slowly degraded to aldehydes, acids and alcohols.  Some evidence of similar 
metabolism was observed in humans, with carbamates observed in the urine of human volunteers. 
 
Aldicarb technical 
 
Venkatesh et al., (1991) reported the maximal velocity (Vmax) and Michaelis affinity constant for 
aldicarb sulphoxidation using purified flavin-containing monooxygenase from mouse liver and 
kidneys.  The Vmax values (nmol NADPH/min/mg) were 710 and 830 for liver and kidney 
respectively, while the Km (µM) value for liver FMO was 196, and the Km for kidney was 385. 
 
The average maximal velocity (µmol/min/mg protein) and Michaelis affinity constant for aldicarb 
sulphoxidation were determined for rat liver, kidney and lung microsomes.  The Vmax values for 
aldicarb metabolism were 5.41, 39.51, and 2.45 respectively and the corresponding Michaelis 
affinity constant values (µM) were 184, 1050 and 188 (Pelekis & Krishnan, 1997).   
 
Temik (aldicarb; S-methyl-14C, tert-butyl-14C, and N-methyl-14C) and Temik oxime (aldicarb 
oxime; S-methyl-14C and tert-butyl-14C) were administered by gavage to rats at single doses of 
0.33 mg/kg bw and 66 mg/kg bw respectively.  Temik (S-methyl-14C and tert-butyl-14C) was 
rapidly absorbed from the gastrointestinal tract and the radiolabel was excreted predominantly in the 
urine (85-95%) with smaller amounts recovered in the faeces (1-2%) and expired CO2 (0.5-1.1%).  
Rats treated with N-methyl-14C showed a slightly different pattern of elimination, but still excreted 
the majority of radiolabel in the urine (43%) while 25% was recovered in the expired CO2, and 8-
10% remained in the carcass.  In general, for S-methyl-14C and tert-butyl-14C Temik about 90% of 
the total recovered dose was detected within 24 hours, while for N-methyl-14C labelled Temik about 
60% was detected by 24 hours, and small quantities (about 0.2%) were recovered for up to 11 
days.  Likewise, radiolabel from Temik oxime treated rats was predominantly recovered in the urine 
and cage washings, with Temik sulfoxide (36-82% of the recovered dose) and Temik oxime 
sulfoxide (31-33%) the major metabolites identified.  Smaller amounts of Temik oxime, Temik oxime 
sulfone and unidentified acids or polar compounds were also detected (Knaak et al., 1965, Knaak 
et al., 1966).   
 
Radiolabelled (35S Temik, S-methyl-14C Temik, tert-butyl-14C Temik) preparations of Temik 
(aldicarb) were administered to female rats at single doses of 0.4 mg/kg bw.  In general, about 80% 
of the radiolabel was excreted in 24 hours, the majority of which was recovered in the urine 
(77-80%), with only small amounts (1.4%) recovered in the faeces.  Radioactivity from rats dosed 
similarly with carbonyl atom labelled Temik was excreted mainly in the CO2 (62%), while about 
30% was excreted in the urine.  Chromatography and chemical characterisation of the day 1 35S 
Temik, S-methyl-14C Temik, or tert-butyl-14C Temik metabolites showed water soluble metabolites 
(36-38% as a percentage of applied dose), the oxidation product Temik sulfoxide (20-23%), Temik 
oxime sulfoxide (9-12%) and Temik sulfoxide nitrile (6-8.5%) to be the most abundant metabolites.  
Other organo-soluble metabolites (=1% of the applied dose) included Temik, Temik oxime, Temik 
sulfone, Temik oxime sulfone and Temik sulfone nitrile.  Only Temik sulfoxide (19% of the applied 
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dose), water solubles (10%) and Temik sulfone (0.3%) were identified in the urine of carbonyl-14C 
Temik treated rats (Andrawes et al., 1967). 
35S Temik was similarly administered to a group of 12 female rats, with 2 rats killed on days 1, 2, 3 
and 4 for tissue radioactivity analysis.  Urine and faeces were collected daily until 24 days in 
surviving rats.  As in the previous study, the majority of the administered radioactivity was excreted 
in the urine in the first 24 hours (68%), with 80% excreted by 48 hours.  About 3% of was 
recovered in the faeces on day 1, and by day 4, this had increased to 7%.  In this study it was 
evident that while the majority of radioactivity was rapidly excreted by the rat, the remaining 
radioactivity was excreted quite slowly, requiring 24 days for the rat urine to be completely free of 
radioactivity.  The relative percentage of metabolites detected on day 1 in the water soluble and 
organo-soluble phases was comparable to the previous study, except for an unidentified metabolite, 
designated unknown A.  Over a 7 day period however, the daily percentage of radioactivity 
excreted as Temik sulfone nitrile increased from about 1% to 61%, while the daily percentage of 
radioactivity excreted in the water soluble phase and as Temik sulfoxide, Temik oxime sulfoxide and 
Temik sulfoxide nitrile decreased.  In faecal samples on day 1, radioactivity (relative percentage of 
that recovered in faecal samples) was mainly excreted as Temik (39%) water-solubles (27%), and 
Temik sulfoxide (22%).  In tissues, radioactivity levels were generally low and distributed fairly 
evenly between tissues (Andrawes et al., 1967)   
 
In a poorly-reported metabolism study, three female beagle dogs were administered non-labelled 
Temik (aldicarb) in the feed for 20 days, S-methyl 14C Temik on day 21 and non-labelled Temik for 
a further 10 days.  The dogs excreted the majority of the radiolabel in the urine on the day of dosing 
(63-68% of the administered dose), smaller amounts (3-6%) on day 2, and radioactivity levels in 
excreta had returned to background levels by day 9.  Temik sulfoxide (19% of the recovered 
radiolabel), Temik sulfoxide oxime (12%), Temik sulfone (9%) and Temik sulfone oxime/nitrile (5%) 
were the major organo-soluble metabolites.  A number of peaks resolved by silica gel 
chromatography were not further identified (Sullivan, 1968b). 
 
Aldicarb was administered in gelatin capsules to two lactating goats daily at a dose of 0.165 mg/kg 
bw/day for 11 days.  A third goat served as a control.  The blood, tissues, milk, urine, faeces and 
expired air were measured for total residual radioactivity and the urine, milk and tissues were 
analysed for metabolites.  The mean total radioactivity recovery was 73.8%, of which 61.2% was 
excreted in the urine, 11.2% was excreted in the faeces and 1.1% was eliminated in the milk.  
Smaller amounts were detected in respiratory gases (0.2%) and as volatiles (0.01%) and in blood 
(<0.1%) and tissues (<0.1%).  The maximum achieved concentration of radiocarbon residues in the 
milk was 0.12 ppm observed on day 11.  Tissue analysis showed that the highest levels of 
radioactivity were contained in the liver (0.50-0.54 ppm), while the maximum concentration achieved 
in the blood at sampling times was 0.1 ppm.  The carbamate oxidation products aldicarb sulfoxide 
and aldicarb sulfone were detected in only relatively small amounts or not at all in the urine, milk 
and/or tissues.  Aldicarb sulfone nitrile was the metabolite found in the greatest concentration in the 
urine, milk and tissue.  It represented 55.4-67.7% of the radiolabel recovered in milk, and ranged 
from 7.7% of radioactivity recovered in the liver to 93.9% recovered in omental fat.  The low levels 
of aldicarb sulfoxide and aldicarb sulfone may have been due to further metabolism via elimination 
and hydrolysis reactions (Andrawes & Lee, 1986). 
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A single dose of 35S Temik (aldicarb) was administered to one lactating cow in the feed at a dose of 
0.1 mg/kg bw.  The majority of radioactivity (83% and 90% of the administered dose at 24 and 540 
hours respectively) was excreted in the urine, while a total of 3% was found in the milk and also in 
the faeces.  In the organosulubel fraction of the urine, Temik sulfoxide (58% of the recovered 
radioactivity) was the most abundant metabolite at 3 hours, while Temik sulfone nitrile was the most 
prevalent after 24 hours and was the only metabolite present in the urine at 540 hours.  In milk, the 
maximum concentration of Temik equivalents was 62 ppb at 3 hours post-dose, while at 84, 276 
and 540 hours, the concentration had decreased to 10, 1 and 0.1 ppb respectively.  The metabolic 
profile observed in the milk was similar to that seen in urine.  Rats administered Temik in cow’s milk 
for 9 days had excreted 96% of the administered dose 5 days following the final treatment.  Temik 
sulfoxide, Temik oxime sulfoxide, and Temik sulfoxide nitrile were the most abundant metabolites 
early in the treatment period, however Temik sulfone nitrile was the most persistent (Dorough & Ivie, 
1968). 
 
An equimolar mixture of 14C-methyl labelled Temik and Temik sulfoxide was administered to three 
lactating Holstein cows at doses of 0.006, 0.027 and 0.052 mg/kg bw/day for 14 days.  Blood, 
urine, milk and faeces were collected for analysis of total radioactivity and metabolites.  The majority 
of the administered radioactivity was excreted in the urine (70% at day 1 to 90% at day 14) while 
smaller amounts were excreted in the milk (0.9-1.3%) and faeces (3%).  14C Temik equivalents in 
the milk increased with dose up to a concentration of 15.3 ppb at 0.052 mg/kg bw/day.  Metabolites 
that were soluble in organic solvent and identified in both urine and milk included Temik sulfoxide, 
Temik sulfone, Temik oxime sulfoxide, Temik oxime sulfone, Temik sulfoxide nitrile and Temik 
sulfone nitrile.  Faecal samples were not further analysed (Dorough, 1968; Dorough et al., 1970). 
 
In a dose-range finding study in humans, the principal investigator (a male) and another male 
colleague ingested a single dose of 0.05 and 0.26 mg/kg bw aldicarb respectively.  Three hourly 
urine voids were collected to monitor carbamate excretion.  Carbamate excretion in urine over 24 
hours at 0.05 mg/kg bw accounted for 4.8% of the administered dose whereas at 0.26 mg/kg bw it 
was 8.1% after 48 hours.  In the definitive human study, groups of four male volunteers were given 
aldicarb in drinking water at doses of 0.025, 0.05 and 0.1 mg/kg bw.  Urine samples were collected 
1, 2, 4, and 6 hours following treatment, and the chloroform extractable metabolites were oxidised 
with peracetic acid to form aldicarb sulfone.  The mean cumulative carbamate recovery after 8 hours 
was 8.7%, 7.3% and 8.25% of the administered dose at 0.025, 0.05 and 0.1 mg/kg bw respectively 
(Cope & Romine, 1973; Haines, 1971).   
 
Metabolites 
 
In a study designed to examine the metabolic fate of aldicarb sulfoxide in rats, radiolabelled 
(carbonyl-14C and 35S) Temik sulfoxide (aldicarb sulfoxide) was administered to female rats at doses 
of 0.1 mg/kg bw.  The rats excreted approximately 80% of the respective radiolabels in the first 24 
hours and 95% by 48 hours.  The majority of the 35S Temik sulfoxide label was excreted in the urine 
(96% over 11 days), while the carbonyl-14C label was excreted 48% in the CO2 and 50% in the 
urine.  Faecal analysis of radioactivity showed 1.3-1.5% of the respective labels were excreted by 
this route within 24 hours.  Metabolites were similar to those observed for Temik, with the exception 
of one unidentified compound, assumed to be a carbamate and designated Unknown B (Andrawes 
et al., 1967).   
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Harlan-Wistar rats given single doses of S-methyl-14C Temik sulfone (aldicarb sulfone) excreted 
radioactivity mainly in the urine (74%), and also in cage washings (10%), faeces (2%) and CO2 
(0.6%).  In each rat, the majority of radioactivity (67-87%) was excreted in the urine and cage 
washings on the day of dosing (Sullivan, 1968a). 
 
Two female rats given a single 4 mg/kg bw dose of S-methyl-14C labelled aldicarb sulfone, excreted 
the radiolabel mainly in the urine and cage washings (90%) with smaller amounts recovered in the 
faeces (5%) and carcass (<1%) after 11 days.  Elimination of the radiolabel was rapid with 50% 
excreted by 12 hours and 70% by day 1.  Aldicarb sulfone was the most abundant metabolite 
accounting for 80% of recovered radioactivity at 4 hours and 25% at 48 hours.  Other 
organosoluble metabolites included sulfone metholyol, aldicarb sulfone oxime, sulfone alcohol, 
aldicarb sulfone nitrile and sulfone amide.  Conjugated metabolites made up 3.5% of recovered 
radioactivity at 4 hours and about 40% at 48 hours.  Polar metabolites accounted for about 6 to 
12.5% of recovered radioactivity (Andrawes, 1977).   
 
Four Harlan-Wistar rats were administered radiolabelled single doses of aldicarb nitrile and excreted 
the majority of the radiolabel in the urine on day 1 (37-67%), with smaller amounts excreted on day 
2 (13-15%) and on days 3 and 4 (2-8%).  The metabolites were tentatively identified as aldicarb 
sulfoxide nitrile (86% of recovered radioactivity) and aldicarb sulfone nitrile (10% of recovered 
radioactivity) (Sullivan & Carpenter, 1974). 
 
In a poorly-reported metabolism study, three female beagle dogs were administered non-labelled 
Temik sulfone (aldicarb sulfone) in the feed for 20 days, S-methyl 14C Temik sulfone on day 21 and 
non-labelled Temik for a further 10 days.  Total recoveries of the radiolabel were 79.4%, 71.7% 
and 24%.  The majority of the recovered radioactivity was excreted on the first day after dosing (68-
96%) (Sullivan, 1968c). 
 
In a poorly-reported study, two lactating Holstein cows were administered a 1:1 mixture of aldicarb 
sulfoxide and aldicarb sulfone in the feed at concentrations of 1, 3 and 5 ppm.  The cows were 
maintained on the 1 ppm feed for 10 days and the 3 ppm diet for 9 days.  One animal was then 
maintained on the high-dose of 13 days, while the other was kept for 27 days.  At 1 ppm, no 
aldicarb sulfone residue was detected in the milk, while at 3 and 5 ppm, concentrations of aldicarb 
sulfone in the milk were 0.0036 ppm and 0.0060 ppm respectively.  No sulphur aldicarb residues 
were detected in the liver (Romine, 1973a).   
 
Acute Toxicity 
 
Overview 
 
A number of acute toxicity studies have been performed on aldicarb, its oxidative metabolites 
including aldicarb sulfoxide and aldicarb sulfone, as well as some product formulations (end-use 
products or EUPs).  Aldicarb was of high acute toxicity by oral, dermal and inhalation routes.  The 
compound was not a skin irritant, a slight eye irritant, and does not appear to be a dermal sensitiser.  
Clinical signs of intoxication were indicative of anticholinesterase poisoning and included tremors, 
convulsions, pin point pupils, salivation, lacrimation, muzzle and abdominal staining and/or wetness. 
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Aldicarb technical 
 
In a range of poorly reported oral median lethal dose studies, LD50 values for aldicarb technical in a 
corn oil vehicle ranged from about 0.5 to 1.2 mg/kg bw in male rats, and from 0.67 to 1.3 mg/kg bw 
in female rats. 
 
The lowest oral LD50 for aldicarb technical in corn oil in male [A/HeJ] mice was about 0.4 mg/kg 
bw. Male and female ICR mice treated with aldicarb technical in water showed a combined LD50 
value of about 0.5 mg/kg bw, and in a further study in Swiss mice using a cotton seed oil vehicle, an 
LD50 of 1.5 mg/kg bw was reported. 
 
Similar results were obtained with male guinea pigs and rabbits in which aldicarb had oral LD50 
values of 1.0 and 1.3 mg/kg bw respectively. 
 
Poorly-reported dermal studies were carried out with aldicarb technical in a range of different 
vehicles, with occlusion for 4 or 24 hours.  The studies were carried out in rats (Sprague-Dawley or 
strain not stated) and rabbits (New Zealand White rabbits or strain not stated) with intact skin.  The 
lowest dermal LD50 in female rats was about 3.2 mg/kg bw, while a limited study in male rats 
reported no deaths at 10 mg/kg bw.  In male rabbits, the lowest reported LD50 was about 
3.5 mg/kg bw. 
 
By intraperitoneal injection, the LD50 for aldicarb technical in cotton seed oil was 0.3 mg/kg bw in 
female Swiss mice.  Male rats (Harlan-Wistar or strain not stated) had ip LD50 values ranging from 
about 0.3-0.6 mg/kg bw, dependent on vehicle.  When administered intravenously to male rats the 
LD50 value for aldicarb in saline was about 0.5 mg/kg bw.  In a 4-hour inhalation study, aldicarb (in 
dichloromethane 37:59 v/v) had LC50 values of 3.8 mg/m3 and 4.4 mg/m3 in male and female 
Sprague-Dawley rats, respectively. 
 
In a poorly-reported range-finding study, male New Zealand strain rabbits exposed to aldicarb for 
24 hours showed no signs of skin irritation (Striegel & Carpenter, 1962).  In another study, aldicarb 
in dichloromethane (DCM) without vinyl binder VYHD (0.1 mL or 0.5 mL) applied to the dorsal 
skin of New Zealand White rabbits (3/sex/dose) for 4-hours under occlusion resulted in only very 
slight erythema (score=1) in one animal treated with 0.5 mL until its death on day 2.  No other signs 
of irritation were observed.  Under the conditions of the study aldicarb was not considered a skin 
irritant (Myers, 1985b). 
 
Similarly, in a poorly-reported eye irritation study, it was stated that anti-cholinesterase signs and 
death, but no corneal irritation, resulted in male New Zealand White rabbits following instillation of 
0.1 mL of a 25% suspension in propylene glycol; 0.05 mL of a 25% suspension in dimethyl 
phthalate; 0.5 mL of a 15% suspension in polyethylene glycol; or 0.5 mL of a 5% suspension in 
polyethylene glycol (Striegel & Carpenter, 1962).  In another study, slight irritation was observed 
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when aldicarb in DCM (identity not provided; possibly dichloromethane) was instilled into the eyes 
of New Zealand White rabbits at doses of 0.01 or 0.1 mL.  Mortality (1/sex) and signs of irritation 
including conjunctival redness, chemosis, discharge and inflammation were observed after 1 hour at a 
dose of 0.1 mL.  Some effects (slight redness and chemosis) were still observed in surviving animals 
at 72 hours, but no signs of irritation persisted at 7 days.  At 0.01 mL, no death was recorded and 
no irritation was observed after 1 hour, with the exception of slight discharge in one animal (Myers, 
1985b).  
 
Aldicarb was not a sensitiser in a modified Landsteiner test (Pozzani, 1968a). 
 
In an acute study to assess the effect of aldicarb technical on cholinesterase activity, 
Sprague-Dawley rats were treated by gavage with single doses of aldicarb technical at doses of 0, 
0.25 and 0.5 mg/kg bw, and killed at 1,4 and 8 hours post-dose for plasma, erythrocyte, whole 
blood and regional brain cholinesterase activity assays.  Clinical signs including slight to moderate 
tremors, moderate salivation, and muzzle, abdominal, urogenital staining and/or wetness were 
observed in treated animals one hour following dosing.  Slight tremors persisted in animals dosed at 
0.5 mg/kg bw at 4 hours.  Marked variations were observed in blood cholinesterase data, as 
indicated by a lack of statistical significance, in some cases, in the presence of almost total 
cholinesterase activity inhibition.  At 1 hour post-dose, significant (p<0.05, p<0.01, p<0.001) and/or 
60-90% inhibitions in plasma, erythrocyte and whole blood cholinesterase activity were observed in 
males and females at both doses.  By 4 hours post-dose, blood cholinesterase activity was less 
severely affected, and at 8 hours greater than 20% inhibition was observed for plasma cholinesterase 
only in males at 0.25 and 0.5 mg/kg bw.  Regional brain cholinesterase activity was generally 
significantly inhibited (p<0.05, p<0.01) at 1 hour only, although significant (p<0.05) and/or greater 
than 20% inhibition was observed in the cerebellum of high-dose male and female rats at 4 hours 
post-dose (Brooks & Broxup, 1994c). 
 
In several poorly-reported and designed earlier studies that were considered inadequate for 
regulatory purposes, rats and rabbits were administered single doses of aldicarb and plasma and 
erythrocyte cholinesterase activities were compared to pre-dose values at various time points.  Rats 
were given aldicarb technical at doses of 0.003 to 0.3 mg/kg bw.  Treatment-related mortality and 
clinical signs were observed at doses of greater than 0.1 mg/kg bw.  Significant (p<0.05, p<0.01, 
p<0.001) inhibitions of plasma and erythrocyte cholinesterase activity were observed at doses of 
0.01 to 0.3 mg/kg bw 30 minutes following dosing (Carnegie-Mellon Institute of Research, 1980a).  
In similar studies, male rabbits were treated with single doses of approximately 0.001 to 
0.033 mg/kg bw aldicarb technical.  Significant (p<0.05) inhibition of plasma and erythrocyte 
cholinesterase activity was observed at 0.33 mg/kg bw 30 minutes after dosing, but recovery was 
observed by six hours (Carnegie-Mellon Institute of Research, 1980b). 
 
Pregnant rats were given aldicarb at a single dose of 0.001, 0.01 or 0.1 mg/kg bw on day 18 of 
gestation.  The rats were subsequently killed 1, 5 or 24 hours after dosing for maternal and foetal 
blood, brain, and liver cholinesterase determinations.  The results showed significant (p<0.05, 
p<0.01, p<0.001) and dose-related inhibition of foetal blood, brain and liver cholinesterase activity 
at all doses 1 hour following treatment, while maternal blood and brain cholinesterase was 
significantly inhibited at the high-dose only.  As such, the authors suggested that the foetus was more 
sensitive to cholinesterase inhibition than the maternal animal.  Consideration of the data at 5 and 24 
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hours revealed inconsistencies with the rest of the aldicarb database, in that in some cases, the 
inhibition observed at 5 hours was greater than that observed at 1 hour, and significant (p<0.05, 
p<0.01) inhibitions were also observed at 24 hours (Cambon et al., 1979).  In view of the 
non-standard protocols, and the inconsistent results compared to the rest of the database which 
shows similar doses for cholinesterase inhibition, the toxicological relevance of these results was not 
clear. 
 
In other studies, aldicarb was administered intravenously to two female dogs at doses of 1-25 µg/kg 
bw.  No immediate effects on blood pressure, heart rate, respiration or lead II EKG resulted, but 
both the magnitude and duration of autonomic effects produced by exogenous acetylcholine were 
potentiated by the administration of aldicarb at each dose level (Panasevich & Mathews, 1980). 
 
Metabolites 
 
Aldicarb sulfoxide and aldicarb sulfone were of high acute toxicity by the oral route.  Aldicarb 
sulfoxide, an oxidation product of aldicarb, had similar oral LD50 values to the parent compound in 
male rats (0.49-1.13 mg/kg bw), while aldicarb sulfone was less acutely toxic with oral LD50 values 
ranging from about 20-38 mg/kg bw.  Aldicarb oxime, the hydrolysis product of aldicarb, was of 
very low acute oral toxicity and had reported oral LD50 values of 2380 mg/kg bw (corn oil vehicle) 
and 0.707 mL/kg bw (undiluted).  A range of other aldicarb metabolites had oral LD50 values 
ranging from 350 mg/kg bw for aldicarb sulfone nitrile to 11.3 mL/kg bw for 
2-methyl-2-(methylsulfinyl) propanol-1. 
 
Dermal studies in rabbits showed LD50 values of greater than 20 mg/kg bw for aldicarb sulfoxide 
and aldicarb sulfone.  Intraperitoneal administration of aldicarb sulfoxide in saline and aldicarb 
sulfone in PEG 400 to male rats resulted in LD50 values of about 0.5 and 21.2 mg/kg bw 
respectively.  Similarly, the LD50 in male rats for intravenous injection of aldicarb sulfoxide in water 
was about 0.4 mg/kg bw, while for aldicarb sulfone in PEG 400 the LD50 was 14.9 mg/kg bw.  
Aldicarb oxime (LC50 1560 mg) was of moderate inhalational toxicity to male and female rats 
exposed in a whole body inhalation study. 
 
Aldicarb sulfoxide was administered to rats at doses of 0.25 and 0.5 mg/kg bw to determine the 
effect on plasma, erythrocyte, whole blood and regional brain cholinesterase activities.  Aldicarb 
sulfoxide treated animals exhibited similar clinical signs to aldicarb technical treated animals at 1 and 
4 hours.  No signs were evident 8 hours after dosing.  Plasma, erythrocyte and whole blood 
cholinesterase activities were inhibited 56-96% at 1 hour at both doses.  At 4 hours, some recovery 
was observed but significant (p<0.05) and/or greater than 20% inhibitions of plasma cholinesterase 
activity were observed in males and females at both doses, erythrocyte cholinesterase activity was 
significantly inhibited in females at 0.5 mg/kg bw and whole blood was significantly (p<0.05, p<0.01) 
inhibited in males and females at the high-dose.  At 8 hours, marked variations in the data were 
evident, but inhibitions of about 50 and 40% in plasma cholinesterase activity were observed in 
high-dose males and females respectively.  Brain cholinesterase activity was generally only 
significantly (p<0.05, p<0.01) inhibited at 1 hour, however inhibition (p<0.05, p<0.01) of 
cerebellum and left hemisphere cholinesterase activity was observed at 4 hours in females (Brooks & 
Broxup, 1994c).   
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Rats treated with aldicarb sulfone at 10 and 20 mg/kg bw exhibited clinical signs including slight to 
moderate tremors, slight to moderate salivation, and periorbital, muzzle and/or urogenital staining 
and/or wetness 1 hour after dosing.  Clinical signs persisted at 8 hours in animals dosed at 20 mg/kg 
bw.  Blood and brain cholinesterase activity was significantly (p<0.05) and/or greater than 20% 
inhibited at both 10 and 20 mg/kg bw at all time points, with the exception of the caudate/putamen, 
which was inhibited 19% in males at 4 hours (Brooks & Broxup, 1994c).   
 
In a follow up study, single doses of 10 and 20 mg/kg bw aldicarb sulfone were administered to male 
and female rats.  The rats were observed for mortality, clinical signs, body weight and cholinesterase 
activity for 24 or 48 hours.  No mortality was recorded during the study.  No treatment-related 
increased incidence of clinical signs was reported.  Plasma, erythrocyte, and whole blood 
cholinesterase activities were inhibited compared to controls in both males and females at 10 and 
20 mg/kg bw one and eight hours after dosing.  Plasma cholinesterase activity remained significantly 
(p<0.05) inhibited at 24 hours, and greater than 20% inhibited compared to controls in both males 
and females at 48 hours at 20 mg/kg bw.  Erythrocyte and whole blood cholinesterase activity were 
inhibited greater than 20% compared to controls in females only at 48 hours.  Brain region 
cholinesterase activity was significantly (p<0.05) inhibited at the high dose at 24, but not 48 hours 
after dosing (Brooks & Broxup, 1994b).   
 
In a study designed to examine the effect of aldicarb sulfoxide/sulfone on plasma and erythrocyte 
cholinesterase activities, cynomolgus monkeys were given watermelon containing 4.9 ppm aldicarb 
sulfoxide/sulfone to achieve a single dose of 0.005 mg/kg bw.  Plasma cholinesterase activity was 
inhibited greater than 20% compared to pre-dose values in males and females at 2 hours, but had 
completely recovered by 6 hours.  Erythrocyte cholinesterase activity was unaffected (Trutter, 
1987).  
 
A similar study with identical numbers of cynomolgus monkeys was conducted using treated 
bananas.  The total residue level (0.25-.29 mg/kg) in six bananas was less than that in watermelon, 
and the average distribution of the metabolites was different (91.8% sulfoxide and 8.2% sulfone).  
The dosage of aldicarb metabolites for the test monkeys was 0.005 mg/kg bw and the banana intake 
for both test and control animals was 20 g/kg body weight.  Inhibition of cholinesterase was similar in 
male and female test monkeys, averaging 23% one hour after dosing, increasing to 33% by the 
second hour, and decreasing to 24% by the fourth hour.  No inhibition of erythrocyte cholinesterase 
and no clinical effects occurred (International Programme on Chemical Safety, 1991).  This study 
has not been reviewed by Australian Regulatory Authorities. 
 
End Use Products 
 
A number of poorly reported (formulation details not supplied) median lethal dose studies were 
carried out on some EUPs of aldicarb.  The observed LD50 values were representative of the 
percentage of active ingredient in the formulation and the clinical signs were indicative of 
anticholinesterase poisoning. 
 
Temik 5G (Corn cob grit) was of high acute oral toxicity in rabbits with an LD50 value of 31.3 
mg/kg bw.  The formulation (moistened with saline) was of low dermal toxicity to intact skin (LD50 
value of 2690 mg/kg bw in females), but of moderate dermal toxicity in animals with abraded skin 
(1010 mg/kg bw in males). 
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In rabbits, Temik 5G caused slight transient ocular irritation (iritis and conjunctival irritation) which 
were observed on the first day, but not evident after 48 hours (Myers et al, 1983b).  After 
applications at 500 mg/site (4 sites/rabbit) to abraded skin, erythema was observed at 2 sites in 1 of 
6 rabbits at 24 hours.  No irritation was observed in 5 of 6 animals and no oedema was observed in 
any of the animals (Myers et al., 1983a).  Signs of toxicity consistent with cholinesterase inhibition 
occurred following all exposure routes.  
 
Temik 10G was of high acute oral toxicity in rabbits with LD50 values ranging from about 7.9 to 
17.8 mg/kg bw depending upon the formulation type.  When the product was applied dry to the skin 
of rabbits for 4 hours, dermal LD50 values were greater than 2000 mg/kg bw.  In studies where 
Temik 10G was applied to the skin of rats and moistened with saline at 30 minute intervals, dermal 
LD50 values ranged from about 283 mg/kg bw to 1130 mg/kg bw.  Similar results were obtained in 
other studies with Temik 10GV and Temik 10GC. 
 
The oral LD50 values for rabbits given Temik 15G ranged from 5.29 to 10.6 mg/kg bw.  Dermal 
studies in rats and rabbits generally showed LD50 values of about 2000 mg/kg bw or greater, but in 
similar studies in which the test compound was moistened with saline every 30 minutes, the LD50 
values generally ranged between 283 and 1010 mg/kg bw.  Similar results were obtained for Temik 
15GV, Temik 15GG and Temik 15G Grit. 
 
Antidote studies 
 
In a number of poorly reported studies, atropine sulphate was the most effective antidote at 
preventing mortality and muscarinic clinical signs (Johnson 1968a, Johnson 1968b, Natoff & Reiff, 
1973).  Combination therapies with atropine sulphate and the neuromuscular blocker 
decamethonium further blocked nicotinic signs such as muscular fasciculations (Johnson, 1968b).  
Other treatments with ganglionic blocking agents and neuromuscular blocking agents (phase I and II) 
were generally ineffective (Johnson, 1968b). 
 
Potentiation studies 
 
In potentiation studies, aldicarb gave additive effects when administered orally and intraperitoneally 
in combination with other anticholinesterase agents (Weil, 1970c; West & Carpenter 1966b; 
Dorough, 1970). 
 
Short-term Repeat Dose Studies 
 
Temik or aldicarb technical 
 
Temik was administered in the feed to mice, rats and dogs for 7 days in several limited, 
poorly-reported studies conducted prior to GLP.  The animals were generally observed for only 
mortality, signs of toxicity (not specified), body weights and liver and kidney weights, although on 
occasion cholinesterase activities were also determined at study termination.  In these studies, mice 
appeared more sensitive than the other species to aldicarb, with nearly 50% mortality occurring in 
male and female groups dosed with Temik at between 0.64 and 0.75 mg/kg bw/day (Weil, 1970f).  
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In a separate study, there were no deaths in groups of male and female rats that received up to 2.3 
and 2.8 mg/kg bw/day Temik respectively, but animals in these groups showed signs of toxicity 
including decreased body weight gains and changes in liver and kidney weights. In addition, 
cholinesterase activity inhibition was observed in the plasma and erythrocytes of high-dose females 
(Weil, 1969a).  Dogs similarly dosed at about 0.7-0.8 mg/kg bw/day showed no signs of toxicity 
(Weil, 1973). 
 
In a more recent range-finding study conducted prior to a subsequent 1 year study in dogs, six 
groups of dogs (1/sex/dose) received aldicarb technical in the feed for 14 days at doses of 0, 0.022, 
0.068, 0.227, 0.699 and 1.42 mg/kg bw/day and 0, 0.029, 0.085, 0.192, 0.811 and 2.26 mg/kg 
bw/day, in males and females respectively.  Tremors, slight ataxia and depressed body weight were 
seen at the two high doses.  A dose-related decrease in plasma ChE activities was observed, with 
toxicologically significant depression seen at the low dose in males and from 0.085 mg/kg bw/day in 
females. Toxicologically significant inhibition of erythrocyte ChE was generally seen at the low dose 
in males and females, while brain ChE activities were inhibited at the two high doses in males.  
Moderate meiosis was observed in the high-dose males and females (Hamada, 1985). 
 
In a second two-week study in beagle dogs (1/sex/dose), animals received aldicarb in the feed at 0, 
0.1, 0.3, 1, 3 and 10 ppm aldicarb technical (approx. 0, 0.003, 0.008, 0.027, 0.116 and 
0.290 mg/kg bw/day for males, and 0.003, 0.009, 0.029, 0.082 and 0.314 mg/kg bw/day for 
females). The only effects recorded were toxicologically significant depression of plasma and 
erythrocyte ChE activities at 3 and 10 ppm (Hamada, 1987a). 
 
Inhalation of smoke from cigarettes pretreated with aldicarb at up to 11 ppm cigarette for 25 days 
did not adversely effect cholinesterase activity in beagle dogs (Snyder, 1982). 
 
Aldicarb Metabolites 
 
Mice were given a 1:1 mixture of aldicarb and aldicarb sulfone in the feed for 7 days at doses of 0, 
3, 10, 26 and 40 mg/kg bw/day for males and 0, 3, 8, 24 and 37 mg/kg bw/day for females.  
Tremors were observed in high-dose males, and decreases in body weight gain were observed at the 
two high-doses in both sexes.  Kidney weights were depressed at the highest dose level and liver 
weights at the 3 highest dose levels.  There was no mortality (Weil, 1970b). This study was not 
adequate for regulatory purposes. 
 
In 7-day studies, rats that received 1.0 mg/kg bw/day aldicarb sulfoxide or 5.4 mg/kg bw/day 
aldicarb sulfone for 7 days showed significantly (0.01>p>0.001, p<0.001) inhibited plasma and 
erythrocyte cholinesterase activities.  Rats similarly treated but removed from the test diet 1-day 
prior to sacrifice showed no cholinesterase activity inhibition (Weil, 1968b&c).  These studies were 
not adequate for regulatory purposes. 
 
Rats administered Temik sulfoxide in the feed at nominal doses of 0.4, 0.8 and 1.6 mg/kg bw/day 
(achieved doses in males 0.3, 0.6, 1.2; females 0.4, 0.9 and 1.2)` for 7 days (followed by one day 
on a control diet) showed significantly (p<0.05) decreased body weight gain at the high-dose.  Other 
effects included decreased liver and kidney weight at the high-dose in males and females and 
decreased liver weight at the mid-dose in females.  There  was no clear treatment-related effect in 
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ChE activity in erythrocytes.  Plasma and brain cholinesterase activities were not measured.  No 
treatment-related mortality was observed (Weil, 1970g).  This study was not adequate for regulatory 
purposes.   
 
In the same study, rats similarly administered Temik sulfone at nominal doses of 0.6, 5.0 and 
20.0 mg/kg bw/day ) (achieved doses in males 0.4, 4, 15; females 0.5, 5.0 and 23) showed 
decreased body weight gain at the two high-doses.  Other effects included decreased liver weight at 
the high-dose, and inhibition of erythrocyte cholinesterase activity at the high-dose only.  A further 
study was initiated to investigate the observed erythrocyte cholinesterase activity inhibition observed 
with both Temik sulfoxide and Temik sulfone.  Rats were dosed with up to 1.6 mg/kg bw/day Temik 
sulfoxide and 20.0 mg/kg bw/day Temik sulfone for 7 days, followed by one day on a control diet.  
Erythrocyte cholinesterase activities in treated groups were similar to control (Weil, 1970g).  These 
studies were not adequate for regulatory purposes. 
 
Rats were administered aldicarb sulfoxide in the feed at doses of 0.3 or 1.0 mg/kg bw/day for 1, 3, 
7, 14, 28 and 56 days.  Body weight gain was decreased at both doses during the first week, after 
which there was some recovery. The toxicological significance of scattered incidences of inhibited 
cholinesterase activities was unclear as a result of inconsistent results at various time points and the 
absence of dose-response relationships.  In another study, rats were similarly administered aldicarb 
sulfone at doses of 2.4 or 16.2 mg/kg bw/day.  Body weight gain was decreased until day 28 in 
males at both doses and in females at the high-dose only.  At 16.2 mg/kg bw/day, cholinesterase 
activity in plasma, erythrocytes and brain was decreased in both males and females at 1, 3, 7, 14, 28 
and 56 days.  The toxicological significance of results at the low-dose was considered unclear, due 
to variation in individual animal data and the absence of consistent results between sampling times 
(Weil & Cox, 1975).   
 
A 1:1 mixture of Temik sulfoxide and Temik sulfone was given to rats in the feed at a dose of 
1.2 mg/kg bw/day for 7 days.  Reduced body weight gain was observed in females and a 
non-significant (p>0.05) inhibition of plasma cholinesterase activity was observed in males.  No 
further effects were noted (Weil, 1970g).  This study was not adequate for regulatory purposes.   
 
There was no treatment-related mortality in groups of rats given a 1:1 mixture of aldicarb sulfoxide 
and sulfone in the drinking water for 29 days at doses of 0, 0.0074, 0.03, 0.12, 0.47 and 
1.67 mg/kg bw/day for males and 0, 0.0098, 0.035, 0.014, 0.54 and 1.94 mg/kg bw/day for 
females.  At the high-dose, body weight gains and water consumption were significantly (p<0.05, 
0.01>p>0.001) reduced in males and females, while feed consumption was also decreased in 
high-dose males and transiently decreased in high-dose females.  Plasma and erythrocyte 
cholinesterase activity was inhibited significantly (p<0.05, 0.01>p>0.001, p<0.001) in males and 
females at the high-dose at days 9, 16 and 30.  In males at 0.47 mg/kg bw/day, significant (p<0.05) 
inhibition of plasma cholinesterase activity was observed on day 9, and cholinesterase activity in 
erythrocytes was inhibited at day 30.  Brain cholinesterase activity was significantly (p<0.05) 
inhibited in high-dose females only, at day 30 (Mirro et al., 1982). 
 
Rats were given aldicarb oxime in the feed for 7 days at doses of 0, 243, 409 and 728 mg/kg 
bw/day for males, and 0, 256, 380 and 774 mg/kg bw/day for females.  Body weight was 
decreased throughout the study in males at the two high-doses, and slightly but not significantly 
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(p>0.05) reduced in females at the same doses.  Absolute, but not relative liver and kidney weights 
were low in high-dose females.  A further study was conducted in which aldicarb oxime was 
administered for 7 days to male and female rats at doses of up to 121 mg/kg bw/day for males and 
102 mg/kg bw/day for females.  Transient decreases in body weight gain and significantly (p<0.05) 
decreased relative kidney weight were the only effects noted (Weil & Carpenter, 1974d).  This 
study was not adequate for regulatory purposes. 
 
Male and female rats were given 2-methyl-2-(methylsulfinyl) propanol-1 at doses of up to 950 and 
840 mg/kg bw/day respectively, in the feed for 7 days.  Kidney weight was slightly depressed in 
females at 840 mg/kg bw/day.  No other effects were noted (Weil, 1969b).  This study was not 
adequate for regulatroy purposes. 
 
 
 
 
 
End use products 
 
Oral 
 
A heifer was given Temik 10GV at three consecutive doses of 0.25, 0.5 and 1 mg/kg bw with 
recovery periods of 48 and 96 hours between the doses respectively.  At the low dose, the only 
clinical sign reported was torpor.  When dosed at 0.5 mg/kg bw, the animal exhibited uneasiness, 
moderate salivation, laboured breathing, mild fasciculation, abnormal stance and reduced blood 
pressure.  Similar signs were observed at 1.0 mg/kg bw, but the animal could not stand at 3 hours, 
the abdomen was bloated and the animal moaned considerably.  Erythrocyte cholinesterase activity 
was inhibited all doses, and the animal died 8.5 hours after the final dose (Woodside, 1969).   
 
Dermal 
 
Temik 10G, a granular formulation, was applied to the scarified skin of skin of male rabbits under 
occlusive patch for six hours, during 15 days of a 19 day study.  The test chemical was applied at 
rates of 0, 50, 100 and 200 mg/kg bw/day and wet with water every 45 minutes of the application 
period.  No treatment-related deaths were recorded.  Body weight gain was significantly 
(0.05>p>0.01) reduced at 100 and 200 mg/kg bw/day, while rabbits treated at 50 mg/kg bw/day 
showed transient weight loss.  Plasma cholinesterase was inhibited greater than 20% at 100 and 
200 mg/kg bw/day, however the results were not statistically significant, nor dose-related.  There 
was no effect on cholinesterase activity in erythrocytes.  A group of rabbits with intact skin was 
similarly maintained using the dry test material.  No effects were observed in these animals 
(Carpenter & Smyth, 1966).   
 
Male rabbits were similarly treated with the granular formulation Temik 10G-V at doses of 0, 50 and 
100 mg/kg bw/day for 14 days over a 17 day study period.  At the high dose, there was one 
treatment-related death and body weight gain was transiently reduced.  The animal that died 
exhibited increased salivation, rapid breathing and soft faeces on the day of death, while other 
reported clinical signs were limited to muscular fasciculations (Weil, 1968a). 
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Subchronic Studies 
 
Rats were fed aldicarb in the feed to achieve nominal doses of 0, 0.02, 0.1 and 0.5 mg/kg/day for 3 
months. At the two highest dose levels mortality was increased.  Body weight gain and food 
consumption were decreased at the high dose only.  No clearly compound-related effects were 
observed in histopathology or cholinesterase determinations (Weil & Carpenter, 1963).  A NOEL 
was not allocated. 
 
In dogs given aldicarb in the feed at up to 0.7 mg/kg/day for 7 days/week for 100 days, absolute 
adrenal weight was increased and relative testes weight was decreased at the highest dose. The 
effects were not clearly attributable to treatment (Weil and Carpenter, 1974a).  A NOEL was not 
allocated. 
 
In dogs fed diets containing 0, 0.35, 0.7 or 2 ppm aldicarb (approximately 0, 0.013-0.015, 
0.022-0.025, and 0.067-0.070 mg/kg/day) for 14 weeks, the only significant sign (p<0.05) of 
toxicity was depression of plasma ChE at 2 ppm (Hamada, 1991).  No effects were observed at 
doses of 0.7 ppm (0.02 mg/kg/ bw/day) or below. 
Aldicarb Metabolites 
 
Rats were given aldicarb sulfoxide in the feed for 3 to 6 months to achieve nominal doses of 0, 
0.125, 0.25, 0.5 and 1.0 mg/kg bw/day.  Transient weight loss was observed at the high dose in 
males and females and feed consumption was significantly (p<0.05) decreased in males at the same 
dose.  Treatment-related inhibition of cholinesterase activity in plasma and erythrocytes was 
observed at the three high doses in males and at the two high doses in females at 3 and 6 months.  
When rats were similarly treated for 3 months, but removed from the test diet to allow a 1 day 
recovery interval, no cholinesterase inhibition was observed (Weil, 1968b).  No effects considered 
related to treatment were observed at 0.125 mg/kg bw/day.  
 
In rats given aldicarb sulfone in the feed for 3 and 6 months to achieve nominal doses of 0, 0.2, 0.6, 
1.8, 5.4 and 16.2 mg/kg bw/day, a transient but significant (0.05>p>0.01) growth depression was 
noted at the highest dose level.  Plasma, erythrocyte and brain cholinesterase activities were 
significantly (p<0.05, 0.01>p>0.001, p<0.001) inhibited in males and females at the two high doses 
at three and six months.  Other significant (p<0.05) dose-related inhibitions were observed for 
plasma and erythrocyte cholinesterase activities in males at the mid dose after 3 months, and for 
plasma, erythrocyte and brain cholinesterase activities in mid-dose females at 6 months.  Rats 
similarly treated for 3 months, but removed from the test diet to allow one day recovery, showed no 
cholinesterase inhibition (Weil, 1968c).  No effects considered related to treatment were observed at 
0.6 mg/kg bw/day.   
  
In a poorly designed and reported study, dogs were given up to 0.5 mg/kg/day of aldicarb sulfoxide 
in the feed for 5 days/week for 3 months. No mortality or effects on haematology parameters were 
observed.  Slight body weight changes were noted in the highest-dose group within the first week of 
treatment and thereafter the changes were similar to control values.  Plasma, erythrocyte and brain 
cholinesterase activities were not inhibited under the conditions of the study, but the time after dosing 
when the determinations were made was not stated. Gross and microscopic examinations of tissues 
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and organs did not show any adverse effects (Weil, 1968b).  This study was not adequate for 
regulatory purposes. 
 
Similarly, in dogs given aldicarb sulfone at up to 5.4 mg/kg/day via the diet for 5 days/week for 90 
days, there were no mortalities, and no significant (p>0.05) changes in clinical chemistry and 
haematology parameters were observed.  Plasma cholinesterase activity was inhibited 35, 35 and 
28% compared to pre-dose values at the high-dose (male and female combined) at 1.5 weeks, one 
month and three months respectively.  Gross and microscopic examinations of tissues and organs did 
not reveal any treatment-related adverse effects (Weil, 1968c).  This study was not adequate for 
regulaory purposes. 
 
Chronic/Carcinogenicity Studies 
 
In a poorly designed and reported 18 month feeding study, aldicarb was given to mice to achieve 
nominal doses of 0, 0.1, 0.2, 0.4 and 0.7 mg/kg bw/day.  At the high dose, male mice showed 
significantly (0.05>p>0.01) increased incidences of hepatomas and lymphoid neoplasia.  No effects 
were observed at 0.4 mg/kg bw/day in either males or females (Weil, 1972b).  The increases in 
hepatoma and lymphoid neoplasia were not repeated in another study conducted under similar 
conditions with male mice of the same strain at doses up to 0.7 mg/kg bw/day (Weil & Carpenter, 
1974e).  Due to inadequacies in study design and reporting, a NOEL was not allocated in either 
study. 
 
In 2-year studies, mice and rats were administered aldicarb in the feed at 2 or 6 ppm.  The NCI 
acknowledged that maximum tolerated doses were not achieved in the study, and it was concluded 
that there were no tumours in either species which could be clearly attributed to the test chemical 
(National Institutes of Health, 1979).  
 
In a 2-year study, rats were given aldicarb in the feed at mean doses of 0, 0.05, 0.47 and 
1.45 mg/kg bw/day for males and 0, 0.06, 0.59 and 1.87 mg/kg bw/day for females.  No 
compound related mortality was observed during the study, but high-dose animals exhibited clinical 
signs (limited tail use, alopecia, soft faeces), significantly (p=0.05) decreased body weight, transient 
reductions in food consumption, and an increased incidence of ocular lesions.  Cholinesterase 
activity was significantly (p=0.05) inhibited for plasma and erythrocytes at the mid- and high-dose 
in males, and at the high-dose only in females.  In the brain, cholinesterase activity was inhibited at 
the high-dose in females, and only by 8-12% compared to controls.  Gross and histopathology 
revealed no evidence of compound-related neoplasia (Trutter, 1993).  The NOEL was 0.05 mg/kg 
bw/day on the basis of plasma cholinesterase inhibition. 
 
In another study, groups of 20 male and female rats were administered aldicarb in the feed at doses 
of 0 (control), 0.005, 0.025, 0.05 and 0.1 mg/kg bw/day for two years.  No effects were noted in 
mortality, body weight gain, feed consumption, liver or kidney weight, plasma, erythrocyte or brain 
cholinesterase determinations, or limited haematology or pathology (Weil & Carpenter, 1965).  
The usefulness of this study for regulatory purposes was limited however, by poor study design and 
inadequate reporting.  No effects were observed at doses of up to 0.1 mg/kg bw/day. 
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In rats given aldicarb in the diet at 0.3 mg/kg bw/day for 2 years, there was no treatment-related 
effects on cholinesterase activity and no significant (p>0.05) differences in the tumour incidence 
between treated and control groups (Weil, 1972c). 
 
Male and female beagle dogs were administered aldicarb in the feed at dietary concentrations of 0, 
1, 2, 5 and 10 ppm (mean doses of 0, 0.028, 0.054, 0.132 and 0.231 mg/kg bw/day and 0, 
0.027, 0.055, 0.131 and 0.251 mg/kg bw/day respectively), 7 days/week for 52 weeks.  No 
compound-related effects were observed in mortality rates, body weight, food or water 
consumption data, or appearance and behaviour. A slight increase in the incidence of soft stool 
and/or mucoid stool was observed in males and females at the three high doses, however the 
results were not significant (p>0.05), and after subsequent analysis it was concluded that these 
effects could not be clearly attributed to treatment.  Plasma cholinesterase activity was significantly 
(p=0.05, p=0.001) inhibited in male dogs at all measured time points at doses (measured during 
weeks of cholinesterase determinations) of 0.048 to 0.268 mg/kg bw/day, and at a dose of 
0.026 mg/kg bw/day at week 52 only.  In addition, at the low dose (0.024-0.026 mg/kg bw/day), 
plasma cholinesterase inhibition was greater than 20% compared to control values at all time points 
and similar results were obtained when compared with pretreatment values.  Erythrocyte 
cholinesterase activity was generally significantly (p=0.05, p=0.001) inhibited at the high dose.  
Cholinesterase activity in the brain was inhibited significantly (p=0.05) at the high dose in males 
only.  Clinical chemistry, haematology, urinalysis, and gross- or histopathology did not reveal any 
treatment-related effects (Hamada, 1988a&b).  It was concluded that while plasma cholinesterase 
inhibition was generally not statistically significant at the low dose, it was greater than 20% 
compared with controls, and the effect was dose-related at all doses and considered related to 
treatment.  The LOEL based on plasma cholinesterase inhibition was 0.024 mg/kg bw/day. 
  
Aldicarb was given in the feed to dogs at up to 0.1 mg/kg/day, 5 days/week for 2 years.  There was 
no mortality.  There were no treatment related effects on growth and food consumption, 
haematology and clinical chemistry parameters, or on plasma and erythrocyte cholinesterase 
activities.  Gross and microscopic examinations of tissues and organs revealed no lesions which 
could be attributed to the treatment.  The cholinesterase data was considered inadequate because 
the time after dosing that analyses were conducted was not stated, there were large variations in 
individual data between groups, and two out of three male control animals died within the first year 
(Weil & Carpenter, 1966a).  A NOEL was not allocated for this study. 
 
In a poorly reported and designed study, ‘one brushful’ of aldicarb in acetone was applied dermally 
(shaved back) 3 times/week to mice at a concentration of 0.25% for the first two weeks, twice per 
week at 0.25% until 2 months, and then at a concentration of 0.125% until death ensued.  There 
were no significant (p>0.05) differences in mortality or in the incidence or onset of tumours between 
the treated and the control groups (Weil & Carpenter, 1966b).   
 
Aldicarb Metabolites 
 
In a limited and poorly reported study, rats were given aldicarb sulfoxide at 0.3 and 0.6 mg/kg 
bw/day, aldicarb sulfone at 0.6 and 2.4 mg/kg bw/day, and a 1:1 mixture of aldicarb 
sulfoxide:aldicarb sulfone at 0.6 or 1.2 mg/kg/day for 2 years.  There was a slight increase in 
mortality at the high-dose in aldicarb sulfoxide treated animals.  No effects on growth were observed 
with respect to aldicarb sulfoxide and aldicarb sulfone, although growth was slightly depressed at the 
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highest-dose of the mixture.  Plasma cholinesterase was depressed in males given the highest-dose of 
aldicarb sulfoxide (one week after cessation of treatment) and the mixture (one day and one week 
after removal from the test diet).  There were no statistically significant (p>0.05) differences in the 
tumour incidence between any of the treated and control groups (Weil, 1972c).  This study was not 
considered adequate for regulatory purposes. 
 
Aldicarb sulfone was administered in the feed to male and female beagle dogs at doses of 0, 0.11, 
0.58 and 2.21 mg/kg bw/day and 0, 0.11, 0.60 and 2.30 mg/kg respectively.  No mortality or 
clinical signs were recorded at any dose.  Plasma cholinesterase activity was significantly (p=0.05) 
inhibited compared to concurrent controls at all doses in males, and the mid- and high-dose in 
females. Erythrocyte and brain cholinesterase activity were significantly (p=0.05) inhibited in males 
at the high-dose only, and in females at the mid- and high-doses.  Some changes in organ weights 
(thyroid, spleen) were observed at the high-dose in females.  Histopathological examination 
showed increases in the incidence and severity of pigmented macrophages in the mandibular lymph 
node of both males and females at the high-dose, and an increase in slight-minimal subcapsular 
adrenal hyperplasia in high-dose females (Hamada, 1987b).  Based on plasma cholinesterase 
activity inhibition in male dogs, the LOEL was 0.11 mg/kg bw/day.  
 
 
 
 
Reproduction Studies 
 
In a poorly reported three generation study, rats were treated with aldicarb in the feed at doses of 0 
(control), 0.2, 0.3 and 0.7 mg/kg bw/day.  Transient decreases in weight gain were observed in 
parental animals and second generation pups at the high dose, however there were no accompanying 
effects on reproductive indices.  Gross and microscopic examination of lesions in the parents and 
pups in the high-dose and control groups revealed no effects attributable to aldicarb treatment.  
Cholinesterase activity was not determined.  No treatment-related effects were observed at a dose 
of 0.3 mg/kg bw/day (Weil & Carpenter, 1974c).  This study was not adequate for regulatory 
purposes. A NOEL was not allocated.  
 
In a poorly designed and reported three generation study, rats were administered aldicarb in the feed 
to achieve nominal doses of 0 (control), 0.05 and 0.1 mg/kg bw/day.  No effects on reproductive 
parameters were observed (Weil & Carpenter, 1964).  This study was not considered adequate for 
regulatory purposes.  A NOEL was not allocated. 
 
Rats were given aldicarb in the feed at 0, 2, 5, 10 or 20 ppm prior to and and during the gestation 
and lactation periods of two generations (F0 and F1), with two litters per generation. These feed 
intake levels corresponded to achieved mean test material intakes in F0 males of 0, 0.1, 0.4, 0.7, 
and 1.4 mg/kg bw/day and 0, 0.1-0.3, 0.3-0.8, 0.7-1.6 and 1.3-3.4 mg/kg bw/day in F0 females.  
The corresponding intake ranges in F1 males were 0, 0.1, 0.4, 0.8 and 1.7 mg/kg bw/day and in 
females were 0, 0.1-0.2, 0.3-0.6, 0.6-1.2 and 1.3-2.2 mg/kg bw/day.  No deaths were attributable 
to treatment.  Parental toxicity was evident at the high dose as decreased food consumption, 
transient decreases in body weight in the F0 generation, and significantly (p=0.05, p=0.01) lower 
body weights and body weight gains compared to controls in the F1 generation.  In addition, at the 
same dose, significant (p=0.05) inhibitions of plasma and erythrocyte cholinesterase activity were 
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observed in male and female animals in both the F0 and F1 generations.  Reduced pup viability was 
evident in the F1a and F2b breedings, and pup weights were consistently reduced at 20 ppm 
compared to controls during the lactation periods of both breedings.  Increased incidences of weak, 
thin and dehydrated pups were observed at doses of 10 and 20 ppm in the F1a and F1b litters, and 
at 20 ppm in the F2b litter. The NOEL for paternal toxicity was 10 ppm (0.6 mg/kg bw/day) based 
on decreased body weight and body weight gains and inhibition of plasma and erythrocyte 
cholinesterase activity.  The NOEL for reproductive toxicity was 5 ppm (0.3 mg/kg bw/day), based 
on neonatal toxicity at 10 ppm and above (Lemen, 1991). 
 
Developmental Studies 
 
In a teratology study, rats were given aldicarb at 0, 0.125, 0.25 and 0.5 mg/kg bw/day through 
days 6 to 15 of gestation.  Maternotoxicity was evident as decreased maternal body weights and 
body weight gain and clinical signs at 0.5 mg/kg bw/day, as well as reduced food consumption at 
both 0.25 and 0.5 mg/kg bw/day.  At 0.5 mg/kg bw/day, foetotoxicity was observed as reduced 
foetal body weight per litter, an increased incidence of reduced ossification of the sixth sternebra, 
and dilated ventricles with tissue depression.  In addition, the incidence of foetuses with ecchymosis 
increased with dose (not significant p>0.05), and the litter incidence of this external variation was 
significantly (p<0.05) increased compared to controls at the two high doses. In view of the 
observed dose-response relationship for the foetal incidence and the statistically significant 
increases in litter incidence at 0.25 and 0.5 mg/kg bw/day, this effect was considered 
treatment-related (Tyl & Neeper-Bradley, 1988).  The NOEL for maternotoxicity was 
0.125 mg/kg bw/day, based on reduced food consumption at higher doses during the treatment 
period.  The NOEL for foetotoxicity was 0.125 mg/kg bw/day, based on an increased incidence of 
ecchymosis at 0.25 and 0.5 mg/kg bw/day.   
 
In a poorly reported and designed study, teratogenic effects were not observed in rats when fed 
aldicarb at up to 1.0 mg/kg bw/day (Weil & Carpenter, 1966c).  
 
In a dose-range finding study, rabbits were given aldicarb at doses of 0, 0.1, 0.25, 0.5, 0.75 and 
1.0 mg/kg bw/day between days 6 and 27 of gestation.  Mortality was observed at the two high 
doses.  Clinical signs (reduced faeces and/or soft stool) were observed at the three high doses and 
reduced body weight compared to controls was observed from 0.25 mg/kg bw/day.  There were no 
treatment-related effects on the number of viable and non-viable foetuses, total implantations or 
number of corpora lutea.  An increase in post-implantation loss was observed at the high dose.  On 
the basis of these results, doses of 0, 0.1, 0.25 and 0.5 mg/kg bw/day were selected for a definitive 
study (Aldridge et al., 1983).  
 
Rabbits were given aldicarb from days 7 to 27 of gestation at doses of 0. 0.1, 0.25 and 0.5 mg/kg 
bw/day.  Maternal toxicity was observed as reduced body weight gain at all doses.  There were no 
significant (p>0.05) foetotoxic or teratogenic effects at any dose. The LOEL for maternotoxicity, 
based on decreases in body weight gain, was 0.1 mg/kg bw/day.  The NOEL for foetotoxicity was 
0.5 mg/kg bw/day (Schardein, 1983). 
 
In a developmental neurotoxicity study, female rats were administered aldicarb technical by gavage 
at doses of 0.05, 0.1 and 0.3 mg/kg bw/day from gestation day 6 to lactation day 10.  There was 
one maternal death attributed to treatment at the high-dose.  Clinical signs were observed only at the 
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high-dose in maternal animals and were typical of anticholinesterase toxicity including: tremors, 
excessive salivation, hunched posture, constricted pupils and laboured breathing.  At the same dose, 
maternal body weight was significantly (p=0.05) less than controls.  Functional Observation Battery 
effects were observed in maternal females at the high-dose only at gestation day 6, and included 
tremors (cage and arena), excessive lacrimation and salivation, hunched position, gait abnormalities, 
decreased mean number of urine pools and faecal boli (presumably the gastrointestinal tract had 
already been cleared in the cage) in the arena, mean number of rears, lip smacking, constriction of 
the pupils and decreased body temperature.  These effects were either not evident or less 
pronounced at lactation day 7.  Plasma cholinesterase activity was significantly (p=0.05) and/or 
inhibited greater than 20% compared to controls at gestation day 7 in F0 females at doses of 0.1 and 
0.3 mg/kg bw/day, and at lactation day 7 in F0 females at the high-dose only.  Erythrocyte 
cholinesterase was significantly (p=0.05) inhibited at the high-dose in females at both gestation day 6 
and lactation day 7. 
 
Slight, though not significant (p>0.05), reductions in the number of live-born pups, and increases in 
the number of stillborn pups were observed at 0.1 and 0.3 mg/kg bw/day.  No clinical signs were 
observed in F1 animals in the 14- and 21-day Functional Observation Battery, but significant 
(p=0.05, p=0.01, p=0.001) decreases in body weight compared to controls were observed at 0.1 
and 0.3 mg/kg bw/day in both males and females.  High-dose animals showed significant (p=0.05) 
effects including decreased rears in the arena, and decreased mean number of faecal boli in the arena 
in the FOB at days 35 and 63.  Males exhibited significantly (p=0.05) decreased forelimb grip 
strength at day 63 at 0.3 mg/kg bw/day, while females showed significantly (p=0.05) decreased 
hindlimb strength at doses of 0.1 and 0.3 mg/kg bw/day at day 35.  In the absence of a clear 
dose-response relationship and other neurobehavioural signs, and given that no effect was observed 
at day 63, the effect in females at 0.1 mg/kg bw/day was not considered clearly attributable to 
treatment.  The time to analgesic reflex in response to heat stimulus was also significantly (p=0.05) 
increased in F1 males at the high dose at postnatal day 63 only.  There were no significant (p=0.05) 
effects on blood cholinesterase activity in F1 animals, and brain cholinesterase activity was not 
affected at any dose.  No treatment-related effects were observed at gross- or histopathological 
examination (Weiler, 1995).   
 
The NOEL for maternal females was 0.05 mg/kg bw/day, on the basis of plasma cholinesterase 
inhibition at 0.1 and 0.3 mg/kg bw/day, and clinical signs, FOB results, and body weight decreases 
at 0.3 mg/kg bw/day.  The NOEL for erythrocyte cholinesterase inhibition was 0.1 mg/kg bw/day 
and the NOEL for brain cholinesterase activity inhibition was 0.3 mg/kg bw/day. 
 
The NOEL for developmental toxicity was 0.05 mg/kg bw/day based on a decrease in the number 
of live pups born, an increase in the number of stillborn pups, and body weight decreases in males 
and females at higher doses. 
 
The NOEL for developmental neurotoxicity was 0.1 mg/kg bw/day based on neuromuscular 
measures (reduced grip strength in males and females) reduced activity measures (decreased rearing 
in the arena) and autonomic function (reduced faecal boli) and sensorimotor activity (delayed 
analgesic reflex in response to heat stimulus) at 0.3 mg/kg bw/day.    
 
Metabolites 
 



National Registration Authority for Agricultural and Veterinary Chemicals, Australia 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 

- 23 - 

No teratogenic effects were observed in offspring of rats given aldicarb sulfone in the feed at up to 
9.6 mg/kg bw/day during the first 20 days of gestation, from days 6 to 15 of gestation, or during day 
7 to day 9 of gestation.  This study was previously reviewed and not evaluated as part of this report. 
 
Genotoxicity Studies 
 
Aldicarb was not mutagenic in an Ames Salmonella/mammalian microsome reverse mutation assay 
(TA98, TA100, TA1535, TA1537 and TA1538) at doses of 50-5000 µg/plate (Godek et al., 
1980a).  In a CHO/HGPRT assay in vitro, aldicarb did not show mutagenic activity at doses of 
1000-5000 µg/mL, in the presence or absence of metabolic activation (Stankowski et al., 1985).  
Likewise, the compound was not genotoxic in an in vitro UDS assay at 0.33-10000 µg/well. 
(Godek et al., 1984). 
 
In a published study, aldicarb was shown to significantly (p<0.05, p<0.01) increase the frequency of 
sister chromatid exchanges (SCE) in human lymphocyte cultures.  Without metabolic activation, 
aldicarb produced a dose-dependent increase in SCE at doses of 150 and 250 µg/mL whilst 
inclusion of metabolic activation resulted in SCE at doses of 40-150 µg/mL and inhibition of mitosis 
at 250 µg/mL aldicarb (Gonzalez & Matos, 1984).  In another study, published by Kevekordes et 
al., (1996), a slight but significant (p<0.05, p<0.01) increase in the frequency of sister chromatid 
exchange was observed at the high-dose (5 mol/L) without metabolic activation.  There was no 
increase in SCE frequency in the presence of metabolic activation, and no clear dose-response 
relationship was observed at other doses.  The weak positive result at one dose was considered 
insufficient grounds to regard the test article as positive in the SCE assay.  A repeat of the 
experiment would have been appropriate in view of the equivocal results. 
 
In a poorly designed and reported mouse bone marrow cytogenetic assay, mice were given 0, 0.001 
and 0.01 mg/kg bw aldicarb in single doses (ip), or 0 and 0.010 mg/kg bw/day aldicarb (ip) for 5 
days.  Under the conditions of the study, there was no evidence of an increase in the type and 
frequency of aberrations in bone marrow cells as a result of treatment of aldicarb, however it was 
considered that the relevance of the result with respect to the genotoxicity of the chemical was 
unclear due to inadequate study design (Ivett and Myhr, 1984).  In a more recent mouse bone 
marrow cytogenetic assay, ICR mice were given aldicarb by gavage at doses of 0.1, 0.2 and 
0.4 mg/kg bw.  There were no significant (p>0.05) increases in chromosome aberrations in either 
aldicarb treated males or females at any dose or time point (Ivett, 1990b).  In a poorly reported 
published in vivo mouse bone micronucleus test, aldicarb did not significantly (p>0.05) increase the 
rate of micronuclei in polychromatic erythrocytes for males or females at doses of up to 0.9 and 
0.47 mg/kg bw respectively (Kevekordes et al., 1996)   
 
In a poorly reported dominant lethal assay, aldicarb did not result in any dominant lethal effects at 
doses of up to 0.7 mg/kg bw/day (Weil & Carpenter, 1974c).  In a more recent study reported by 
Tyl et al., (1995), male rats were dosed with aldicarb in the feed at doses up to 2.27 mg/kg bw/day 
for 70 days (one spermatogenic cycle).  Evidence of toxicity was observed at the two high-doses in 
the form of decreases in body weight, body weight gain and transient clinical signs indicative of 
cholinesterase toxicity.  Examined reproductive parameters were comparable between control and 
treated groups. 
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Aldicarb metabolites 
 
Aldicarb sulfoxide was negative in bacterial mutation (Ames) test at doses up to 5,000 ug/plate 
(Godek et al., 1980b). 
 
Neurotoxicity studies 
 
Groups of male and female rats were evaluated for signs of neurotoxicity following administration of 
single oral doses of aldicarb technical at 0, 0.05, 0.1 and 0.5 mg/kg bw.  There was no mortality, 
and no clinical signs were observed at the scheduled observation intervals at any dose.  However, 
significant (p<0.05) behavioural effects and clinical signs including tremors, increased respiration, 
salivation, muzzle staining, lacrimation, ataxic gait, overall gait incapacity, decreased tail pinch 
response, decreased locomotor activity and arousal and decreased forelimb and hindlimb grip 
strength were observed in both males and females at the high-dose 0.5 hours after dosing.  In 
addition, females treated at 0.1 mg/kg bw showed significantly (p<0.05) decreased forelimb grip 
strength compared to controls.  Approximately 0.75 hours after dosing, plasma cholinesterase 
activity was significantly (p<0.05) and/or inhibited greater than 20% compared to controls in both 
males and females at 0.05, 0.1 and 0.5 mg/kg bw, erythrocyte cholinesterase activity was 
significantly (p<0.05) and/or inhibited greater than 20% compared to controls at 0.1 and 0.5 mg/kg 
bw, and brain cholinesterase was significantly (p<0.05) inhibited at 0.5 mg/kg bw in both males and 
females.  There were no treatment-related effects 8 hours after dosing.  Neuropathology did not 
reveal any treatment-related effects at doses up to 0.5 mg/kg bw (Robinson et al., 1994b).   
In a published study, Moser et al., (1995) investigated the toxicity of aldicarb in a neurobehavioural 
screening battery in male Long-Evans rats.  Results were generally presented in graphical or 
descriptive terms.  The rats were given single doses of aldicarb by gavage at 0, 0.2, 0.4 and 
0.7 mg/kg bw.  Neurobehavioural effects were observed at all doses, with inhibition of pupil 
response, motor activity, gait changes, tremors, and hypothermia evident at the low-dose.  Other 
noted effects included lacrimation, salivation, decreased tail pinch response, changes in landing foot 
splay and decreased body temperature.  In general effects had resolved by 24 hours however 
tremors persisted in mid- and high-dose animals at 24 and 72 hours, while gait changes persisted at 
the high dose until 24 hours.  No effects were observed one week following dosing.   
 
Rats were given aldicarb by gavage for 14 days at doses of 0.3 and 0.5 mg/kg bw/day, in a 
two-week study conducted prior to subsequent neurotoxicity studies.  Some mortality was observed 
at 0.5 mg/kg bw/day, and animals at both doses displayed clinical signs including tremors, salivation 
and changes in respiratory rate.  Body weight and feed consumption were decreased at 0.5 mg/kg 
bw/day (Brooks & Broxup, 1995a).   
 
In a study to determine the potential effects of aldicarb on behaviour, neurochemistry and 
neuromorphology in rats, aldicarb technical in deionised water was administered by oral gavage to 
male and female rats for 91 days at doses of 0 (control), 0.05, 0.2 and 0.4 mg/kg bw/day.  There 
was no treatment-related mortality.  Clinical signs indicative of anticholinesterase poisoning (tremor, 
salivation) were observed at the two high doses, but there was no effect on body weight that was 
clearly attributable to treatment.  Significant (p<0.05, p<0.01, p<0.001) neurobehavioural effects 
including tremor, reduced pupil size and lack of pupillary reflex were observed in males and/or 
females at doses of 0.2 and 0.4 mg/kg bw/day.  The only significant (p<0.05) neurobehavioural 
effect at 0.05 mg/kg bw/day was an increased incidence of reduced pupil size in males during week 
13.  At the same dose, the incidence of reduced pupil size was slightly, but not significantly (p>0.05), 
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increased in males at weeks 4 and 8, and in females at weeks 4, 8 and 13.  Motor activity was 
decreased at 0.2 and 0.4 mg/kg bw/day.  Plasma, erythrocyte and whole blood cholinesterase 
activities were significantly (p<0.05, p<0.01, p<0.001) and/or inhibited greater than 20% at all 
doses at weeks 4, 8 and 13.  Significant (p<0.05, p<0.01) and relatively consistent inhibitions were 
observed in regional brain (frontal cortex, hippocampus, cerebellum and left hemisphere) 
cholinesterase activity at the two high-doses.  At 0.05 mg/kg bw/day, cerebellum and left hemisphere 
cholinesterase activity was inhibited significantly in females only during week 13.  There were no 
treatment-related effects at gross- or histopathological examination (Robinson et al., 1995).  Based 
on plasma, erythrocyte, whole blood and brain cholinesterase activity the LOEL was 0.05 mg/kg 
bw/day.  The LOEL for neurobehavioural effects based on increased incidence of reduced pupil size 
was 0.05 mg/kg bw/day.  No neuropathological effects were observed at doses of up to 0.4 mg/kg 
bw/day. 
 
Moser et al., (1999) initiated a study to determine differences in neurotoxicity as a result of aldicarb 
administered to rats of different age.  The rats were postnatal day 17, postnatal day 27 or adult at 
the time of dosing.  Results were presented in descriptive terms only, but postnatal day 17 rats 
showed considerably less of the effects measured in a Functional Observation Battery than either 
postnatal day 27 or adult rats.   
 
 
 
 
Metabolites 
 
In an acute neurotoxicity study, male and female rats were administered single doses of 0 (control), 
0.05, 0.1 and 0.5 mg/kg bw aldicarb sulfoxide by oral gavage.  No mortality was recorded and no 
treatment-related clinical signs were observed at scheduled examinations.  A slight, but 
non-significant (p>0.05), decrease in body weight associated with a significant (p<0.05) decrease in 
food consumption was observed in male rats at 0.5 mg/kg bw over days 0-7.  Behavioural signs 
observed in the FOB at the high dose included slight to severe tremors; decreased rearing arousal 
and locomotor activity; increased lacrimation and salivation; reduced or impaired body tone, 
extensor thrust, toe and tail pinch response and visual placing; and decreased pupil size and number 
of faecal boli (males only).  At 0.1 mg/kg bw, signs were less severe and less frequent.  Males 
exhibited significantly (p<0.01) decreased rearing, and both males and females showed significantly 
(p<0.05, p<0.01) reduced pupil size.  At 0.05 mg/kg bw males showed significantly (p<0.01) 
increased defecation and females showed a significantly (p<0.05) increased incidence of reduced 
pupil size.  In quantitative assessments, forelimb and hindlimb grip strength were reduced at 
0.5 mg/kg bw only, while body temperature was decreased in males and females at the same dose 
on day 0.  Motor activity was significantly (p<0.001) reduced in males and females at 0.5 mg/kg bw 
on day 0 only.  Ophthalmoscopy, gross- and histopathology revealed no treatment related effects 
(Brooks & Broxup, 1995b).   
 
In another acute toxicity study, aldicarb sulfone was administered to rats by oral gavage at single 
doses of 0 (control), 1, 10 and 20 mg/kg bw.  There were no deaths, and no clinical signs were 
observed at scheduled examinations.  Body weight gain and food consumption were significantly 
(p<0.05) decreased in males at 20 mg/kg bw.  Significant (p<0.05, p<0.01, p<0.001) increases in 
the incidence of behavioural signs including slight to moderate tremors, pinpoint pupils, muzzle 
wetness, decreased locomotor activity, impaired gait, impaired tail and toes pinch response, and 
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impaired or reduced extensor thrust and visual placing response were observed in both males and 
females at 10 and 20 mg/kg bw.  In addition, at a dose of 1 mg/kg bw, a significant (p<0.01) 
increase in pinpoint pupils was observed in male rats, and a marked, but non-significant (p>0.05) 
increase was observed in females at the same dose.  Forelimb and hindlimb grip strength were 
significantly (p<0.01) decreased at the high dose in both males and females, and forelimb grip 
strength was decreased in females at 10 mg/kg bw.  Total motor activity count was significantly 
(p<0.001) decreased in males and females at the two high doses.  Gross and histopathological 
examination revealed no treatment-related effects (Brooks & Broxup, 1995c).   
 
Immunotoxicity Studies 
 
Aldicarb came under scrutiny in 1985 as a possible immuno-suppressive agent after a research 
group from the University of Wisconsin reported at a scientific meeting that chronic exposure to 
aldicarb in the drinking water caused suppression of the splenic antibody-forming cell response to 
sheep RBC (SRBC) in female outbred Swiss Webster mice. This suppression was characterised by 
an inverse-dose relationship (Erickson et al., 1985). The observation attracted considerable 
publicity when it was revealed that the concentration at which the maximal humoral response 
suppression was observed, ie. 1 ppb, was at the normal aldicarb detection limit and below that 
permitted in potable water sources by the US EPA (ie. 10 ppb).  
 
The study subsequently published in Olson et al., (1987) involved a series of four mouse 
experiments in which the duration of administering aldicarb in the drinking water was varied from 14 
to 44 days. The first two experiments which had no positive controls involved exposure of female 
Swiss Webster mice at concentrations of 0, 10 100, or 1000 ppb for 14 days (expt 1), or to female 
CF1 mice at concentrations 0, 1, 10, 100, or 1000 ppb for 32, 34, 36, 38 40, 42 or 44 days (expt 
2). In experiments 3 and 4 where cyclophosphamide (a potent immunosuppressant) was used as the 
positive control, female Swiss Webster (expt 3) or CF1 (expt 4) mice were exposed for 34 days to 
aldicarb concentrations of 0, 1, 10, 100, or 1000 ppb. To assess changes in the humoral immunity 
response (ie. induction of antibody formation), an intravenous inoculation of SRBC was administered 
4 days before sacrifice and the number of splenic plaque-forming cells (PFC), directed against 
antigens on the surface of the SRBC, quantified. The investigators asserted on the basis of significant 
reductions (p<0.05) at 10 ppb (the lowest tested) in experiment 1 and at 1 ppb (also the lowest 
tested) in experiments 2 and 4 but at no other tested concentration that there was evidence for an 
inverse relationship between exposure to aldicarb and suppression of antibody response. However, 
the study did reveal a clear inverse dose-related relationship in phagocytotic activity of the peritoneal 
exudate cells. 
 
In response to these results another study was initiated to verify the key findings that were reported 
by Olson et al., (1987) and assess the possibility of a strain-specific response. This study was 
completed in 1986 and published in 1988. 
 
Using an experimental protocol essentially the same as that described by Olsen et al., (1987) but 
incorporating an additional mouse strain, aldicarb was administered to female outbred Swiss 
Webster and hybrid B6C3F1 mice in the drinking water at concentrations of 0.1, 1, 10, 100, or 
1000 ppb for 34 days. Changes in the immune status were monitored using a number of functional 
tests, ie. quantifying the number of PFC, survival following an infectious virus challenge (influenza), 
splenic lymphocyte blastogenesis to a B-cell mitogen (bacterial lipopolysaccharide) and a T-cell 
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mixed lymphocyte culture response. No evidence of significant immunosuppression was observed in 
any of these tests (Fenters et al., 1986; Thomas & Ratajczak, 1988).  
 
Studies to investigate immunomodulation in mice resulting from exposure to a range of  aldicarb 
concentrations ranging between 0.01 to 1,000 ppb in the drinking water for 30, 60, 90 or 180 days 
indicated that the splenic PFC response to sheep RBC were highly non-uniform in the 30- and 60-
day tests but uniform in the 90- and 180-day tests. The cause of this variability remains unclear 
(Shirazi et al., 1990) 
 
Fiore et al., (1986) reported that women drinking water derived from shallow wells, which 
contained detectable levels of aldicarb (ie. >1 ppb), had an increased number of CD8+ cytotoxic 
suppressor cells and an increased percentage of total lymphocytes that were CD8+, resulting in a 
reduced T4/T8 ratio. These results, although preliminary given the small test group size (n=37), 
suggested that subtle changes in the immune system had occurred. However, no clinical signs of 
illness were correlated with altered T4/T8 ratio in any of the affected women. 
 
A follow-up study in 1990 that retested 14 volunteers from the aldicarb-exposed group in the 1986 
study found that 3 had a 50% reduction in CD8+ cytotoxic suppressor T-cell count whereas 11 
others who also had elevated CD8+ counts recorded no change. All these women had been exposed 
to aldicarb in their drinking water during the 1985 study but not thereafter. This lack of reversibility 
appears to weaken the hypothesis implicating aldicarb exposure with changes in lymphocyte subsets 
(Mirkin et al., 1990).  
Drinking water concentrations of aldicarb selected to encompass 'environmentally relevant' levels, 
namely 0, 1.0, 10.0 or 100 ppb did not appear to cause any change in cell-mediated immunity status 
in female B6C3F1 mice since there were no significant changes in the lymphocyte subpopulation 
ratios, cytolytic activity of T-cells or lymphocyte viability. Similarly, there was no significant change in 
natural killer cell activity. Hence, in conclusion, aldicarb treatment did not appear to cause any 
changes in cell-mediated immunity as measured in a number of functional assays (Thomas et al., 
1989, 1990).  
 
Selvan et al., (1989) reported a reduction in macrophage-mediated cytotoxicity in female C3H/HeJ 
mice following acute IP administration of aldicarb at concentrations ranging between 0.1 to 1000 
ppb. Although significance was also achieved at all doses, it was claimed on the basis of slightly 
increased cytotoxicity at the lowest tested dose of 0.1 ppm relative to that at 10, 100 and 1000 ppb, 
that there was evidence of an inverse-dose relationship; a feature not observed after 7 days of 
treatment. Using a similar protocol the same research group reported that acute aldicarb exposure 
appeared to selectively suppress the stimulatory activity of macrophages by inhibiting IL-1 mediated 
signal to the T-cells without directly affecting the T-cell functions (Dean et al., 1990).  
 
Human Studies 
 
Aldicarb administered orally to two volunteers at 0.26 and 0.05 mg/kg bw respectively in a 1970 
range-finding study necessitated atropine intervention to aid recovery for the volunteer at the highest 
dose. However, no details of any clinical signs or the time to recovery were reported. Carbamate 
excretion in urine over 24 h at 0.05 mg/kg bw accounted for 4.8% of the administered dose whereas 
at 0.26 mg/kg bw it was 8.1% after 48 h (Cope & Romine, 1973). 
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Based on the results of the human dose-ranging study and the NOEL (0.1 mg/kg bw) established in 
a 2-year rat study (see Weil & Carpenter, 1965), aldicarb at 0.025, 0.05, or 0.1 mg/kg bw was 
orally administered to 12 male volunteers (4/group, no controls). Clinical signs were observed in all 4 
volunteers at 0.1 mg/kg bw and one at 0.05 mg/kg bw. ChE activity in whole blood was inhibited in 
a dose-related manner relative to pre-test activity with the maximal inhibition being observed 1 h 
after ingestion. The rate of aldicarb excretion as measured by total carbamate concentration in the 
urine averaged 8.1%. The mean cumulative carbamate recovery after 8 h was 8.25%, 7.3% and 
8.7% of the administered dose at 0.1, 0.05 and 0.025 mg/kg bw respectively. Based on the 
significant inhibition of whole-blood ChE activity at 0.025 mg/kg bw after 1 and 2 h, no NOEL 
could be established for this study (Haines, 1971). 
 
A contemporary clinical study with male and female volunteers and performed under EU Good 
Clinical Research Practice guidelines, ethics approval, subject consent and subject exclusion criteria 
revealed that orally administered aldicarb at 0.01, 0.05, 0.025 or 0.075 mg/kg bw caused no 
significant treatment-related effects on blood pressure, pulse rate, pulmonary function, pupil size, 
saliva production or ECG. Similarly, none of the measured urinalysis and haematology parameters 
were affected by treatment. Clinical signs were restricted to a male in the 0.075 mg/kg bw group, 
who had profuse whole-body sweating. This volunteer had apparently only received a dose of 
0.06 mg/kg bw owing to an incorrect bodyweight measurement.  However, treatment did cause a 
dose-related reduction in ChE activity in plasma and erythrocytes with the maximal reductions being 
observed about 1 h after ingestion. Significant inhibition in erythrocytes and plasma was observed at 
and in excess of 0.025 mg/kg bw in females. Relative to males, significantly greater inhibition 
(p<0.05) of plasma ChE was observed after 1 h and 2 h among females at 0.05 mg/kg bw and after 
1 h at 0.025 mg/kg bw. The time to recovery in both sexes was related to dose.  Hence, the NOEL 
for this study was 0.01 mg/kg bw based on a significant dose-related inhibition of ChE activity in 
erythrocytes and plasma at 0.025 mg/kg bw (Wyld et al., 1992). 
 
Poisonings 
 
A 1990 published report endeavoured to estimate the aldicarb dosages from 4 separate food 
poisonings that occurred in the US between 1978 and 1988. The poisonings (some with clinical 
signs) occurred at estimated doses of 0.006-0.057 mg/kg bw (outbreak 1 in 1978); 0.0021-
0.06 mg/kg bw (outbreak 2, 1985), 0.0011-0.0048 mg/kg bw (outbreak 3, 1987) and 0.0023-
0.0074 mg/kg bw (outbreak 4, 1988). These estimates were based on self reports of amounts of fruit 
consumed, averaged weights of the consumable portions of fruit, estimates of body weights and the 
levels of aldicarb sulfoxide (an equitoxic aldicarb metabolite) determined in fruit. The investigators 
noted that clinical signs were reported at doses estimated to be below the current US EPA 
established LOEL of 0.025 mg/kg bw and NOEL of 0.01 mg/kg bw based on the inhibition of 
plasma ChE activity in a human volunteer study (Goldman et al., 1990a, b). 
 
A similar conclusion, namely that estimates of ingested aldicarb (0.01-0.03 mg/kg bw) arising from 
accidental poisonings causing clinical signs appeared to be somewhat less than reported in small-
scale controlled human studies (between 0.05 and 0.1 mg/kg bw) reported by the JMPR, was 
described by the Canadian Health Protection Branch (Hirsch et al., 1987).     
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Burgess et al., (1994) reported that a 43-year-old man ingesting an aldicarb-tainted meal had 
progressive neuromuscular improvement concurrent with combination atropine/pralidoxime treatment 
following admission into hospital. He recovered uneventfully and follow-up visits were asymptomatic. 
 
Grendon et al., (1994) described  an unexplained aldicarb poisoning among 1600 sheep.  Based on 
the presence of aldicarb residues in the rumen and reduced ChE activity (by between 32 and 79% of 
normal) in the brain, retina and whole blood of another 5 it was concluded that aldicarb poisoning 
was the cause of the acute sheep deaths. However, no satisfactory explanation exists for the chronic 
health effects of the attending sheepfarmers, nor have such effects been previously reported in 
aldicarb poisonings. 
 
 
DISCUSSION 
 
Overview 
 
Aldicarb and its oxidative metabolites are potent cholinesterase inhibitors that exert their effects by 
forming enzyme inhibitor complexes with acetylcholinesterase at nerve synapses and at myoneural 
junctions.  The compound induced clinical signs characteristic of other carbamates and 
organophosphorous compounds that were rapid in onset and were generally resolved within a few 
hours of dosing.  Cholinesterase activity inhibition was similarly affected with recovery generally 
observed within 4-8 hours of dosing, with no progressive inhibition of cholinesterase activity 
observed in sub-chronic or chronic studies.  Other signs of toxicity were not observed at doses 
below which cholinesterase activity inhibition was seen. 
 
 
Metabolism and Toxicokinetics 
 
Aldicarb was readily absorbed and widely distributed in studies in rats, dogs, goats and cows.  
Elimination was initially rapid primarily via the urine, with smaller amounts excreted in the faeces and 
respiratory gases.  The metabolic pathway for aldicarb involved thiooxidation of the parent 
compound to aldicarb sulfoxide possibly mediated by both cytochrome P450 and flavin containing 
monooxygenase, and to a lesser extent, subsequent oxidation to aldicarb sulfone.  These metabolites 
were more polar than the parent compound, and as observed with other carbamate insecticides 
similarly oxidised, retained their activity as cholinesterase inhibitors.  Further hydrolysis and 
elimination reactions destroyed the insecticidal activity of the compound and resulted in the formation 
of the corresponding oximes and nitriles.  The nitriles, in particular aldicarb sulfone nitrile, were 
eliminated more slowly and persisted in the milk of lactating animals.   
 
Acute toxicity 
 
Aldicarb is a carbamate pesticide of high acute oral, dermal and inhalational toxicity.  The compound 
was not a skin irritant, but was a slight eye irritant in rabbits.  In a modified Landsteiner test, there 
was no evidence that aldicarb was a skin sensitiser. 
 
The oxidation product, aldicarb sulfoxide, was of similar acute oral toxicity to the parent compound 
but was of lower toxicity by the dermal route, possibly a result of its greater polarity.  Aldicarb 
sulfone, while still of high acute oral toxicity, was substantially less toxic than the parent compound.  
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With the exception of aldicarb sulfone nitrile which was moderately toxic to rats via the oral route 
(LD50 350 mg/kg bw), other metabolites tested were of low or very low toxicity. 
 
Cholinesterase Inhibition 
 
Aldicarb, an oxime methylcarbamate, is structurally similar to acetylcholine and a strong inhibitor of 
AChE.  The inhibition of AChE by aldicarb occurs by a similar mechanism to that of an 
organophosphorous pesticide.  The first step involves electrostatic attraction of the aldicarb to the 
anionic site of AChE to form the enzyme inhibitor complex and subsequent carbamylation of the 
serine hydroxyl group located at the esteratic site of AChE (Fukuto, 1990).  Cholinesterase inhibition 
by carbamates differs from that caused by organophosphates in that the complex formed by 
carbamylation of the esteratic site of the AChE lacks a phosphate group and is unstable.  OP 
cholinesterase inhibitors act by phosphorylating the enzyme at the esteratic subsite, resulting in a 
complex that may be very stable such that there may be little regeneration of the active enzyme.  
Carbamates bind to the active serine centre at the esteratic site of AChE, but spontaneous 
reactivation occurs and consequently the cholinergic effects induced by carbamates are shorter in 
duration than those induced by OPs (Ballantyne, 1992).    
 
The time course of cholinesterase activity inhibition was observed in acute studies in rats and in two 
clinical studies in humans.  In the first of two human studies, toxicologically significant inhibition of 
whole blood ChE activity was observed at 0.025, 0.05 and 0.1 mg/kg bw and no NOEL could be 
established.  In general, the cholinesterase activity inhibition was observed for 4-6 hours, while 
clinical signs were observed only at the high dose, but most of the overt symptoms were no longer 
apparent after 4 hours.  In the second study conducted in 1992, toxicologically significant inhibition 
of plasma cholinesterase activity was observed in male volunteers at 0.025, 0.05 and 0.06 mg/kg bw 
and female volunteers at 0.025 and 0.05 mg/kg bw.  Treatment-related clinical signs were observed 
only at the high dose in males and a NOEL of 0.01 mg/kg bw was established based on plasma and 
erythrocyte cholinesterase inhibition at the next highest dose.  Inhibition of plasma cholinesterase was 
observed until 6 hours, while erythrocyte cholinesterase activity had recovered by 4 hours. 
 
Rats given single dose of 0.25 and 0.50 mg/kg bw aldicarb showed significant (p<0.05) and marked 
reductions in plasma, erythrocyte, whole blood and brain cholinesterase activity 1 hour after 
treatment.  At 4 hours, cholinesterase activities had generally recovered at the low-dose, but 
persisted at the high-dose.  At 8 hours, with the exception of cholinesterase activity in the plasma of 
males at 0.25 and 0.5 mg/kg bw, inhibition had generally recovered at both doses.  Clinical signs 
were observed up to 4 hours in high-dose animals, but with the exception of staining none were 
present at 8 hours.  Aldicarb sulfoxide showed a similar time course to that of aldicarb, but the 
effects of aldicarb sulfone on cholinesterase activity persisted for up to 48 hours.  In an acute 
neurotoxicity study, rats treated with aldicarb at 0.05, 0.1 and 0.5 mg/kg bw showed significant 
(p<0.05) plasma cholinesterase activity inhibition 0.75 hours following dosing, however with the 
exception of the high dose, there were no treatment related effects at 8 hours.  Corresponding effects 
were observed in a functional observation battery at the mid and high -dose.   
 
Although humans appear slightly more sensitive than rats in acute studies, the doses at which 
cholinesterase activity was inhibited and clinical signs were observed, were somewhat similar 
between species.  The duration of effects was clearly dose-dependent, but in both humans and rats 
recovery of cholinesterase activity was generally observed between 4 and 8 hours.  The long 
duration of effects may not be expected at lower doses with aldicarb or its metabolite aldicarb 
sulfoxide, however aldicarb sulfone resulted in more long lasting effects. A Table summarising the 
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observed clinical signs, no effect levels or the lowest dose that produced an effect in acute studies in 
shown below. 
 
 
Summary of available acute studies 
 

 Rats Humans 

Dose 

(mg/kg bw) 

Clinical signs Cholinesterase inhibition 

(0.75 or 1 hour) 

Clinical signs Cholinesterase inhibition 

(1 hour) 

0.01 not tested Not tested None 

[source ref  1] 

None 
[source ref  1] 

0.025 not tested Not tested None 

[source ref  2] 

whole blood (?45%) 

plasma (?34%, ?49%) 

erythrocyte (?14%, ?20%) 

[source ref  1, 2] 

0.05 None 

[source ref  4] 

plasma (?34%, ?47%) 

erythrocyte (?5%, ?9%) 

brain (? -3%, ?5%) 

[source ref  4] 

None 

[source ref  2,3] 

whole blood (?57%) 

plasma (?54%, ?67%) 

erythrocyte (?27%, ?35%) 

[source ref  1] 

0.06 not tested not tested profuse sweating 

(1/4 subjects) 

[source ref  1] 

plasma (?69%) 

erythrocyte (?38%) 

[source ref  1] 

0.1 forelimb grip 

strength decreased 

[source ref  5] 

plasma (?86%, ?73%) 

erythrocyte (?47%, ?31%) 

brain (?10%, ?16%) 

[source ref  4] 

 

nausea, vomiting,  

pinpoint pupils, 

malaise, weakness, 

sweating,  

slurred speech 

(4/4 subjects) 

[source ref  2] 

whole blood (?60%) 

[source ref  2] 

0.25 slight tremors plasma (?94%, ?90%) 

erythrocyte (?61%, ?67%) 

brain (?23%, ?26%) 

[course ref 4] 

not tested not tested 

0.26 not tested not tested not stated, atropine 

necessary, 

(single subject) 

[source ref 3] 

not tested 

0.5 tremors 

salivation 

staining 

plasma (?92%, ?94%) 

erythrocyte (?51%, ?54%) 

brain (?45%, ?50%) 

plasma (?99%, ?93%) 

erythrocyte (?64%, ?69%) 

brain (?37%, ?52%) 

[ source ref 4, 6] 

not tested not tested 

 
• negative values represent an increase in cholinesterase activity compared to controls  
• values in brackets are % inhibition of cholinesterase activity compared to either pretreatment or to controls  
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In another study in which pregnant rats were given a single dose of aldicarb on day 18 of gestation, 
significant (p<0.05) inhibition of foetal blood, brain and liver cholinesterase activity was seen at a 
dose of 0.001 mg/kg bw/day, the current ADI (Cambon et al., 1979).  The authors claimed that the 
results in this study indicated that the foetus was more sensitive to cholinesterase inhibition than 
maternal animals as no inhibition of maternal blood or brain cholinesterase activity was observed at 
this dose.  These data showed reasonably good dose-response relationships for both maternal and 
foetal animals, however when viewed with the pattern of cholinesterase inhibition observed in all 
other studies there were considerable inconsistencies.  As described, the effect of aldicarb on 
cholinesterase activity in other studies was rapidly reversible, while in Cambon et al., (1979) 
maximum inhibition of cholinesterase activity was observed at 5 hours for maternal blood, and 
significant (p<0.05) effects were still observed at 24 hours, although the use of a different control 
group may have influenced this result.  
 
A summary of cholinesterase activity inhibition in short-term, subchronic and chronic studies is shown 
in the Table below.  At 0.05 mg/kg bw in both acute and 13-week rat studies, significant (p<0.05) 
inhibition of cholinesterase activity was noted, while in the 2 year rat study a NOEL was observed at 
the same dose.  The difference possibly results from the fact that the animals in the first two studies 
received a bolus dose by gavage while rats in the chronic study received the test chemical in the feed.  
Similar results were observed in dogs given aldicarb in the feed for two weeks and one year with 
cholinesterase activity inhibition observed at about 0.02 mg/kg bw/day. 
 

Summary of doses of aldicarb (mg/kg bw/day) at which no inhibition of ChE activity was observed 

Species Duration Sample 

time 

Plasma Erythrocyt

e 

Whole 

blood 

Brain Reference 

Short-term (doses at which no effects were observed, or *the lowest dose at which an effect was observed) 

Dog 2 weeks -  0.022* 0.022* ND 0.227 Hamada 1985 

Dog  2 weeks - 0.027 0.029 ND 0.314 Hamada 1987a 

Subchronic or Chronic studies for which a NOEL or LOEL* were allocated 

Rat 13 weeks 4, 8 &13 

wk 

0.05* 0.05* 0.05* 0.05* Robinson, Brook & 
Brokup (1994b) 

Rat 2 years 26 ,52 ,78 

& 105 

weeks 

0.05 0.05 ND 0.59 Trutter 1993 
 

Dog 14 weeks 2 hours 0.02 0.07 ND ND Hamada 1991 

Dog 1 year 2 hours 0.024* 0.058 ND 0.14 Hamada 1988 a & b 

ND=not determined 
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The evidence from animal studies using cholinesterase activity as a biomarker suggests that the 
effects were rapidly reversible and there was no evidence of progressive inhibition of cholinesterase 
activity after repeat dosing.  
 
Neurotoxicity and behavioural studies 
 
Aldicarb was investigated for neurotoxicity in acute studies, a 91-day study, and a developmental 
neurotoxicity study in rats.  In neurobehavioural screening assays, aldicarb induced cholinergic signs 
consistent with carbamate or organophosphate poisoning.  Autonomic signs included salivation, 
lacrimation, pupil constriction, decreased body temperature and decreased faecal boli and urine 
pools in open field observations.  Neuromuscular effects included changes in forelimb and hindlimb 
grip strength, gait abnormalities, and landing foot splay changes.  Observed sensorimotor effects 
consisted of changes in response to sensory stimuli, and decreased activity levels in figure-eight maze 
tests.  The time of maximal effect was generally from about 0.5 to 2 hours after dosing, and the 
effects were mainly transient in nature presumably as a result of rapid recovery of cholinesterase 
activity as well efficient metabolism and excretion from the body.  Inhibited pupil response appeared 
to be the most sensitive indicator in the neurobehavioural assay in rats treated with both aldicarb and 
its metabolites (aldicarb sulfoxide and aldicarb sulfone), and this effect was observed at all doses in a 
91-day study in rats.  No neuropathological effects were observed at doses of up to 0.5 mg/kg bw 
in an acute study and 0.4 mg/kg bw/day in the 91 day study. In a developmental neurotoxicity study, 
reduced grip strength, decreased rearing in the arena, reduced faecal boli and delayed analgesic 
reflex in response to heat stimulus were seen in rats given aldicarb at 0.3 mg/kg bw/day.  The NOEL 
for developmental neurotoxicity was 0.1 mg/kg bw/day.  
 
 
Genotoxicity 
 
Aldicarb was not genotoxic in a range of bacterial and mammalian cells, in vitro.  Weak positive 
responses were observed in two sister chromatid exchange assays in human lymphocyte cultures, 
but the results were considered equivocal in at least one of the assays.  In vivo, aldicarb did not 
cause chromosome aberrations in a mouse bone marrow cytogenetic assay, nor an increase in the 
rate of micronuclei in polychromatic erythrocytes, or dominant lethal effects.  Therefore the 
overwhelming weight of evidence suggests that aldicarb is not genotoxic.   
 
Lijinsky & Elespuru, (1975) suggested that esters of N-methylcarbamic acid may react with nitrite in 
the environment or in vivo to form N-nitroso derivatives (ie nitrosoaldicarb).  In several published 
papers, nitrosoaldicarb was reported to be genotoxic in vitro, and in an inadequately conducted 
carcinogenicity assay in rats, there was some evidence of the development of nonglandular stomach 
tumours at high-doses.  It would seem important then to consider the likelihood of the formation of 
the nitroso derivative of aldicarb in the environment and in vivo, particularly in the stomach, where 
acidic conditions may be favourable to formation of the nitroso-compound.  In studies conducted by 
Hirsch & Sheets, (1978) it was shown that 14C labelled nitrosoaldicarb was unstable in soil (1 ppm) 
at room temperature (half-life < 1 hour), had a half-life of 8 days (22°C) when added to a 10% 
granular formulation at 5 ppm; and when added to 10 and 15% granular formulations at 1 ppm 
(40°C), had a half life of three days.  In another study, Feung et al., (1978) stated that the crystals of 
the N-nitrosoaldicarb and N-nitrosoaldicarb sulfone readily sublimed and were quite unstable at 
room temperature.  In addition to the instability of the nitroso-derivative, 18 month and 2-year 
aldicarb feeding studies in mice and rats showed no significant (p>0.05) increases in stomach 
tumours or any other types of tumours, at doses which were markedly greater than those to which 
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humans may be exposed.  On the weight of evidence it appears that nitrosoaldicarb would not pose 
a significant toxicological hazard under expected aldicarb exposure conditions. 
 
Reproduction and Development 
 
There were no effects on reproductive indices in poorly reported three generation studies in rats at 
doses of up to 0.7 mg/kg bw/day (Weil & Carpenter, 1964; Weil & Carpenter, 1974).  Reduced 
pup weight and pup viability were observed at the high-dose (1.3-3.4 mg/kg bw/day) in a more 
recent study over two generations.  Paternal toxicity was observed at the same dose, while neonatal 
toxicity was evident as weak, thin and dehydrated pups at doses of 0.6-1.6 and 1.3-3.4 mg/kg 
bw/day.  The NOEL was 0.3 mg/kg bw/day (Lemen, 1991). 
 
The NOEL in a teratology study in rats was 0.125 mg/kg bw/day based on maternal toxicity and 
foetoxicity at higher doses (Tyl & Neeper Bradley, 1988).  No foetotoxic or teratogenic effects 
were observed at doses of up to 0.5 mg/kg bw/day in rabbits (Schardein, 1983).   
 
Carcinogenicity 
 
There were no carcinogenic effects related to administration of aldicarb in the feed to mice for 18 
months at up to 0.7 mg/kg bw/day, or rats for two years at up to 1.87 mg/kg bw/day (Weil 1972b; 
Weil & Carpenter, 1974e; NIH, 1979; Weil & Carpenter, 1965; Trutter, 1993).  In addition, in a 
poorly reported and designed dermal study in rats, there was no treatment-related increase in the 
incidence of tumours (Weil & Carpenter 1966b).   
 
Immunotoxicity 
 
Olsen et al., (1987) published a series of four experiments asserting that there was evidence for an 
inverse relationship between exposure to aldicarb (1 and 10 ppb) and suppression of antibody 
response in female Swiss Webster or female CF1 mice.  In response to these results another study 
using a similar protocol was conducted in female outbred Swiss Webster and hybrid B6C3F1 mice.  
The animals received aldicarb in the drinking water at 0, 0.1, 1, 10, 100 or 1000 ppb for 34 days, 
but no evidence of significant (p>0.05) immunosuppression was observed at any of the doses tested 
(Thomas & Ratajczak, 1988).   
 
Fiore et al., (1986) reported that women drinking water from shallow wells that contained 
detectable levels of aldicarb had an increased number of CD8+ cytotoxic suppressor cells and an 
increased percentage of total lymphocytes that were CD8+ that resulted in a decreased T4/T8 ratio.  
It was considered that the study provided little evidence of immunotoxicity as a result of ingestion of 
aldicarb given the small sample size, the lack of a calculation of dose with respect to body weight 
and the failure to determine other toxicants that may have been present in the water.  In the follow up 
study in 1990 conducted on 14 volunteers from the previous study, it was found that 3 had a 50% 
reduction in CD8+ cytotoxic suppressor T-cell count whereas 11 others recorded no change.  The 
women had not been exposed to aldicarb in drinking water since 1985, and the lack of reversibility 
appears to further weaken the original hypothesis (Mirkin et al., 1990).  
 
Human Studies 
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In human studies, clinical signs including sweating, nausea and vomiting, pinpoint non-reactive pupils, 
malaise, weakness, epigastric pain, yawning, salivation and slurred speech were observed from 
doses of 0.06 to 0.1 mg/kg bw.  Haines, (1971) observed that cholinesterase activity was inhibited 
significantly (p<0.05) at doses of 0.025 to 0.1 mg/kg bw, while in another study plasma and 
erythrocyte cholinesterase activities were significantly (p<0.05) inhibited at 0.025-0.075 mg/kg bw in 
males and 0.025-0.05 mg/kg bw in females (Wyld et al., 1992).  The NOEL for plasma 
cholinesterase inhibition was 0.01 mg/kg bw. 
 
Dose estimates from aldicarb poisonings resulting from ingestion of cucumbers and watermelons 
were derived from self reports of the amount of fruit consumed, averaged weights of the consumable 
portions, estimates of body weights by age and sex, and estimates of aldicarb sulfoxide determined in 
the fruit.  The investigators noted that clinical signs were reported at doses estimated below the 
NOEL of 0.01 mg/kg bw based on the inhibition of plasma cholinesterase activity in a human study 
(Goldman et al., 1990a).  Similarly, Hirsch et al., (1987) reported that 140 people had become ill 
from eating cucumbers adulterated with a pesticide.  An estimate of the dose of aldicarb ingested for 
13 cases ranged between 0.01 and 0.03 mg/kg bw/day.  It was considered that the description of 
cases was limited in terms of onset, duration of clinical signs or final outcome, and many of the 
clinical signs reported were non-specific (abdominal cramping and vomiting).  In addition the use of 
estimates of body weight and self reported food consumption may have influenced dosage estimates.  
 
 
NOEL considerations  
 
To establish the lowest NOEL for aldicarb, a summary of the NOELs and LOELs (mg/kg bw/day) 
determined in those studies deemed to be adequate for regulatory purposes are shown in the Table 
below.  
 

Study NOEL 
(mg/kg bw/day) 

LOEL  
(mg/kg bw/day) 

Toxic effects Reference 

Sprague-Dawley rat 
13 weeks oral gavage 

 0.05 based on plasma, 
erythrocyte and brain 
cholinesterase inhibition 

Robinson, Brook & Brokup 
(1994b) 
 

Sprague-Dawley rat 
2 year feeding study 

0.05  based on plasma & 
erythrocyte cholinesterase 
inhibition at higher doses 

Trutter 1993 

Beagle dog 
14 week feeding 

0.02  plasma cholinesterase 
inhibition at higher doses 

Hamada 1991 

Beagle dog  
1 year feeding study 

 0.024 based on plasma 
cholinesterase inhibition 

Hamada 1988 a & b 

0.6 (maternal) decreased body weight 
and food consumption 

Sprague-Dawley rat 
2-gen reproduction 

0.3 (foetal) 

 

weak, thin dehydrated 
pups at higher doses  

Lemen 1991 

0.125 (maternal) decreased food 
consumption at higher 
doses  

Sprague-Dawley rat 
gavage teratology 

0.125 (foetal) 

 

increased foetal and litter 
incidence of ecchymosis  

Tyl, Neeper-Bradley 1988 
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Study NOEL 
(mg/kg bw/day) 

LOEL  
(mg/kg bw/day) 

Toxic effects Reference 

 decreased body weight at 
all doses 

Dutch Belted rabbit 

0.5 (foetal) 

0.1 (maternal) 

no developmental or 
teratogenic effects were 
observed 

Schardin 1983 

0.05 based on plasma 
cholinesterase inhibition at 
higher doses 

Sprague-Dawley rat 
gd 6 to lactation day 
10 

0.05 

 

increase in stillborn pups, 
body weight decreases at 
higher doses 

Weiler 1995 

Human 
acute dietary 

 0.025 based on whole blood 
cholinesterase inhibition 

Haines 1971 

Human 
acute dietary 

0.01  based on plasma and 
erythrocyte cholinesterase 
inhibition at higher doses 

Wyld et al 1992 

all values are expressed in mg/kg bw/day 
 
Toxic effects noted in chronic toxicity studies in animals were similar to those observed in acute 
studies and generally were associated with cholinesterase inhibition.  In these studies, there was no 
evidence of cumulative toxicity nor was progressive inhibition of plasma cholinesterase activity 
observed with increasing dosing periods.   
 
Comparison of the animal and human studies indicated that humans and animals show signs of 
aldicarb toxicity at similar doses.  While both are suitable for determining a dose without significant 
toxicological hazard it is logical to use human studies where appropriate data are available.  In this 
case, the NOEL for aldicarb was determined to be 0.01 mg/kg bw based on plasma and erythrocyte 
cholinesterase inhibition at higher doses in an acute human study in which volunteers consumed the 
test chemical in a glass of orange juice.  Selection of the NOEL from a human acute study was 
considered appropriate given that 0.01 mg/kg bw was the lowest NOEL observed in animal or 
human studies and there was no evidence of cumulative effects of the test chemical in long-term 
studies in rats or dogs.   
 
It was noted that human poisonings were reported at doses estimated to be lower than the NOEL 
reported in the controlled human study, but it was acknowledged that the poisoning dose data were 
less reliable than that in the latter study and some of the symptoms reported were not compound 
specific.  In view of the uncertainties associated with the human poisoning studies it was considered 
that the NOEL should be established from the Rhone-Poulenc human study. 
 
Determination of Public Health Standards 
 
Acceptable Daily Intake 
 
The current acceptable daily intake (ADI) is 0.001 mg/kg bw/day.  This ADI was derived from a 
single dose human study, based on the NOEL of 0.01 mg/kg bw for plasma and erythrocyte 
cholinesterase activity inhibition, and using a 10-fold safety factor. 
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Public exposure 
 
There are only two products currently registered in Australia that contain aldicarb, namely Temik 
150g Insecticide/Nematicide and Farmoz Touche 150g Systemic Insecticide/Nematicide.  These 
granular products are applied below the soil surface to be absorbed by the plant roots to control a 
range of pests for cotton, oranges and sugar cane. 
 
Therefore, exposure of the general population to aldicarb and its toxic metabolites occurs mainly 
through the ingestion of aldicarb residues in food, although some exposure through water from local 
drinking wells has been reported in the United States.  
 
Australian Maximum Residue Limits for aldicarb 
 

Commodity MRL (mg/kg) 

GC cereal grains *0.02 

FC citrus fruits 0.05 

SO cotton seed *0.05 

FB grapes 0.05 

VR potato 0.2 

FB strawberry 0.2 

GS sugar cane 0.02 

*set at or about the limit of analytical quantitation 
 
Dietary Exposure Considerations 
 
In estimating dietary exposures, the “Guidelines for Predicting Dietary Intake of Pesticide Residues 
(Revised)” circulated by the Codex Alimentarius Commission in 1997 recommends the use of 
National Theoretical Maximum Daily Intakes (NTMDI) as an initial estimate, while admitting that 
these can produce a gross overestimation of the exposure for a number of reasons.  The calculation 
involves the use of the MRL as an estimate of the amount of pesticide in the food, and national 
estimates of consumption for the quantity of food consumed. 
 
The NTMDI was calculated according to the following equation (See Appendix 1, Table 1 for raw 
data): 
 
NTMDI = ? MRLi x Fi 
 
where MRLi = the national maximum residue limit for a given food commodity and Fi = national 
consumption of that commodity per person. 
 
When this procedure was followed for aldicarb using the National Nutrition Survey (1995), it was 
calculated that 60 kg male and female adults would possibly consume 0.0012 mg/kg bw/day and 
0.0007 mg/kg bw/day aldicarb residues respectively assuming that residues were in all foods 
consumed at the MRLs.  These examples are considered to be extremely conservative.  Aldicarb 
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applied according to Good Agricultural Practice would not be expected to result in sufficient residue 
in food so that the ADI would be exceeded.  
 
Market Basket Survey 
 
Aldicarb has not been tested in The Australian Market Basket Survey, hence a more accurate 
estimation of dietary intake of aldicarb was not available. 
 
Acute Reference Dose 
 
The acute reference dose (ArfD) of a chemical is an estimate of the amount of a substance in food or 
drinking water that can be ingested over a short period of time without appreciable health risk to the 
consumer on the basis of known facts at the time of evaluation. 
 
The data showed that cholinesterase activity inhibition occurred at similar doses in rats, dogs and 
humans, regardless of the duration of the study.  Of greater importance was the method of 
administration, with greater inhibition typically observed when aldicarb was administered by gavage, 
or in food that was consumed rapidly, than when given in the diet.  It was considered that the most 
appropriate study on which to base the ARfD was the human study which showed a NOEL of 
0.01 mg/kg bw based on plasma and erythrocyte ChE activity at higher doses.  Using this dose and 
applying a 10-fold safety factor to account for intraspecies differences in sensitivity to aldicarb, the 
ARfD was 0.001 mg/kg bw. 
 
 
Safety Directions 
 
The current safety directions are as follows;  
 
Aldicarb 
 

GR 150 g/kg or less 
Very dangerous 100 
Product is poisonous if absorbed by skin contact, inhaled or swallowed 120, 130, 131, 132, 133 
Avoid contact with eyes and skin 210, 211 
Do not inhale dust  220, 221 
Obtain an emergency supply of atropine tablets 0.6 mg  373 
When using the product 279, 283 
wear cotton overalls buttoned to the neck and wrist and a washable hat 290, 292,  
and elbow-length PVC gloves 294 
and half facepiece respirator with dust cartridge or canister 300, 302 
If product on skin, immediately wash area with soap and water 340, 342 
After use and before eating, drinking or smoking, wash hands, arms and 
face thoroughly with soap and water 

350 

After each day’s use, wash gloves and respirator and if rubber wash with 
detergent and warm water, and contaminated clothing 

360, 361, 364, 366 

 
First Aid Instructions 
 
The current first aid instructions are: 
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a. If poisoning occurs, contact a doctor of Poisons Information Centre. Phone Australia 131126; 
New Zealand 03 4747000; or: If poisoning occurs, contact a doctor or Poisons Information 
Centre. (until 30 June 2000) 
 
h. If swallowed, give one atropine tablet every 5 minutes until dryness of the mouth occurs – if 
poisoned by skin absorption or through the lungs, remove any contaminated clothing, wash skin 
thoroughly and give atropine tablets as above. Get to a doctor or hospital quickly. 
 
Committee Considerations 
 
The draft review of aldicarb has been considered by ACPH with the following advice.  
 
RECOMMENDATIONS FOR PUBLIC HEALTH STANDARDS 
 
1. Acceptable Daily Intake 
 
The current acceptable daily intake (ADI) is 0.001 mg/kg bw/day.  This ADI was derived from a 
single dose human study in which a NOEL of 0.01 mg/kg bw was observed based on plasma and 
erythrocyte ChE activity inhibition at higher doses.  A 10-fold safety factor was considered to be 
sufficient to provide an adequate margin of safety.  
 
No change to the current ADI is recommended as a result of this review. 
2. Acute Reference Dose 
 
The recommended acute reference dose is 0.001 mg/kg bw, also based on a NOEL of 0.01 mg/kg 
bw, observed in an acute human study that showed plasma and erythrocyte cholinesterase activity 
inhibition at higher doses and using a 10-fold safety factor. 
 
3. Poisons Scheduling 
 
No change to the current entry of Schedule 7 is proposed for aldicarb. 
 
4. First Aid and Safety Directions  
 
The safety directions recommended for aldicarb are as follows (the text in bold italics are the new 
additions to these directions): 
 
 
GR 150 g/kg or less 
Very dangerous 100 
Product is poisonous if absorbed by skin contact, inhaled or 
swallowed 

120, 130, 131, 132, 133 

Avoid contact with eyes and skin 210, 211 
Do not inhale dust  220, 221 
Obtain an emergency supply of atropine tablets 0.6 mg 373 
Do not touch or rub eyes, nose or mouth with hand when 
handling granules 

140, 141 

If product on skin, immediately wash area with soap and water 340, 342 
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After use and before eating, drinking or smoking, wash hands, arms 
and face thoroughly with soap and water 

350 

 
 
Note: Safety direction recommendations relating to the use of personal protective equipment are to 
be provided by the Australian National Occupational Health and Safety Commission. 
 
No changes to the current first aid directions (aldicarb; a, h) and T-value are recommended. 
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SUMMARY OF ACUTE TOXICOLOGY HAZARD 
 
Date of Preparation: November 1999 

Chemical Name: Aldicarb 

Worst Oral LD50 in Rats: 0.487 mg/kg bw (range: 0.487 – 1.3) 

Worst Oral LD50 in Other Species: 0.382 mg/kg bw in mice (range 0.382-1.5) 

Worst Dermal LD50: 3.2 mg/kg bw in rats 

Worst Inhalation LC50: 3.8 mg/m3 in rats 

Skin Irritation: not an irritant to rabbit skin 

Eye Irritation: slight irritant to rabbit eyes 

Skin Sensation: not a sensitiser to guinea pigs 

T-Value: 0.1 

NOEL: 0.01 mg/kg bw based on plasma and erythrocyte 

cholinesterase inhibition in an acute human study 
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MAIN TOXICOLOGY REPORT 
 
1. INTRODUCTION 
 
1.1 Regulatory History of Health Considerations in Australia 
 
Aldicarb is a carbamate pesticide that was first made available for use on cotton following 
registration in the United States in 1970.  The compound is applied to soil  to act as a systemic 
insecticide, acaracide and nematicide on cotton, potatoes, sugar beets, peanuts, soya beans, 
ornamental plants, sweet potatoes, pecans, citrus, dry beans and sugar cane.  
 
In Australia, public health standards for agricultural and veterinary chemicals, such as the first aid and 
safety directions and acceptable daily intake (ADI) are regulated within the Department of Health 
and Aged Care.  Poisons Schedules are set by the National Drugs and Poisons Schedule Committee 
(NDPSC) of the Australian Health Ministers’ Advisory Council (formerly the Drugs and Poisons 
Schedule Committee (DPSC) of the National Health and Medical Research Council (NHMRC).  In 
the case of maximum residue limits (MRLs), these were formerly established by the Pesticide and 
Agricultural Chemicals Committee (PACC) of the NHMRC.  This function was subsequently 
transferred to the Department of Health in 1992, and to the National Registration Authority (NRA) 
in June 1994. 
 
A brief history of the consideration of aldicarb by regulatory committees in Australia is detailed 
below: 
 
History of Public Health Consideration of Aldicarb in Australia 
 

Date Decision 
August 1974 NDPSC: Recommended that Temik 10G be registered in Australia under the 

new entry: Aldicarb 
PACC 1977 PACC: MRL recommended for potatoes. 
May 1986 NDPSC: Amend Schedule 7 entry to read: Aldicarb – This substance should be 

available only in granules and only to licensed pest control operators or bona fide 
primary producers for approved pesticide purposes or research purposes. 

June 1986 The Committee considered that reports of poisoning’s in the US from the 
ingestion of cucumbers and watermelon were a result of gross misuse of the 
product and not any approved use.   

February 1987 PACC: The Committee noted a study by Fiore et al., (1986) “Chronic exposure 
to aldicarb contaminated groundwater and human immune function” provided no 
conclusive evidence of immunotoxicity. 

August 1988 PACC: The Committee noted that a repeat of earlier studies failed to 
demonstrate immunosuppression using a similar protocol to that previously 
reported.   

February 1992 PACSC: The Committee considered a chronic dog study, and established an ADI 
of 0.003 mg/kg bw/day based on a NOEL of 0.03 mg/kg bw/day. 

August 1992 PACSC: The review of residue data on aldicarb in groundwater resulting from 
agricultural use is considered to be an environmental, rather than a MRL issue. 

November 1992 PACSC: The Committee considered toxicological data in relation to poisoning’s 
following the ingestion of aldicarb contaminated cucumbers and watermelons.  It 
was considered that details of registered products and formulations, approved use 
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patterns and all available residue, plant metabolism and uptake data should be 
obtained, and that the current ADI and MRLs should be re-examined.   
 

Date Decision 
May 1994 ACPH: Reviewed study of aldicarb in healthy human volunteers. Agreed the 

estimate of ADI should be revised to 0.001 mg/kg bw/day based on NOEL of 
0.01 mg/kg bw/day for plasma cholinesterase effects in the human study using a 
10-fold safety factor. 

ACPH – Advisory Committee on Pesticides and Health; PACC - Pesticide and Agricultural Chemicals Committee; 
DPSC - Drugs and Poisons Scheduling Committee; SCOT - Standing Committee on Toxicity; NDPSC - National 
Drugs and Poisons Scheduling Committee. 
 
Health Standards 
 
NOEL/ADI 
 
The ACPH established an acceptable daily intake ADI of 0.001 mg/kg bw/day (May, 1994).  This 
ADI was set on a No Observable Effect Level of 0.01 mg/kg bw based on plasma and erythrocyte 
cholinesterase activity inhibition observed in a human study, and applying a 10-fold safety factor for 
intra-species variation.    
 
Poisons Schedule 
 
Aldicarb is in Schedule 7 of the Standard for Uniform Scheduling of Drugs and Poisons (SUSDP).  
 
MRLs 
 
Aldicarb has MRLs for cereal grains, citrus fruits, cotton seed, grapes, potato, strawberry and sugar 
cane.  The current MRLs for aldicarb are detailed in the residues section of this report or can be 
accessed from the National Registration Authority Website on http://www.dpie.gov.au/nra/welcome.html. 
 
Existing Chemical Review Program (ECRP) 
 
Aldicarb is one of some 80 agricultural and veterinary chemicals identified as candidates for priority 
review under the ECRP.  Following data call in processes, a number of additional studies on the 
toxicology of aldicarb have been received from industry.  These data, together with all previously 
submitted data have been evaluated and are detailed in the report below.  
 
1.2 International Toxicology Assessments 
 
WHO/FAO 
 
Aldicarb was evaluated by the Joint FAO/WHO Expert Committee on Pesticide Residues (JMPR) 
in 1979, 1982 and 1992.  An ADI of 0-0.005 mg/kg bw/day was established at the 1982 meeting.  
In 1992, the doses that caused no toxicological effects were determined to be 0.1 mg/kg bw/day in 
the rat (93 day dietary study), 0.05 mg/kg bw/day in the dog (52 week study) and 0.025 mg/kg bw 
in humans (double-blind, placebo controlled volunteer study). The NOEL in the human study was 
based on erythrocyte cholinesterase inhibition at higher doses.  
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It was estimated that an acceptable daily intake for humans was 0-0.003 mg/kg bw/day.   
 
It was considered that further human studies including information regarding the correlation of blood 
cholinesterase depression with clinical signs and symptoms would prove useful in the continued 
evaluation of this compound. 
 
International Programme on Chemical Safety (IPCS) 
 
The major recommendations from an IPCS review (1991) with regard to human health included the 
restriction of use of aldicarb to situations where less hazardous substitutes were unavailable, and the 
handling and application of aldicarb by trained applicators.  The review identified the need for further 
studies on the immunological effects of aldicarb, pharmacokinetic studies to allow physiologically 
based pharmacokinetic modelling, and a reproduction study in the rat.   
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1.3 Chemistry 
 
Common name: Aldicarb 
 
Chemical name: 2-methyl-2-(methylthio)propanal 0-

[(methylamino)carbonyl]oxime (CAS) 
  2-methyl-2-(methylthio)propionaldehyde 
  0-methylcarbamoyloxime (IUPAC) 
 
CAS Registry Number: 116-06-3 
 
Empirical formula: C7H14N2O2S 
 
Molecular Weight: 190.3 
 
Chemical Structure: 

Isomers:  Anti & Syn (The TGAC is a mixture of these two 
  geometric isomers and it is unknown which is the 
  more biologically active.) 
 
Chemical and physical properties (TGAC) 
 
Colour: Colourless 
Physical state: Crystals 
Melting point: 98-1000C 
Density (250C): 1.195 
n-Octanol/water partition coefficient: 1.359 
(log Kow)  
Vapour pressure at 200C: 13 mPa 
Solubility;  
in water: 4.93 g/L at 20oC 
in organic solvents: Soluble in most organic solvents, e.g. in acetone 350, 

dichloromethane 300, benzene 150, xylene 50 (all in 
g/kg, 250C). Practically insoluble in heptane and in 
mineral oils. The sulfoxide has solubility >330g/L in 
water. 

Stability: Stable in neutral, acidic, and weakly alkaline media. 
Hydrolysed by concentrated alkalis. Decomposes 
above 1000C. Rapidly converted by oxidising agents 
to the sulfoxide, which is more slowly oxidised to the 
sulfone (aldoxycarb q.v) 

 

C

CH3

CH3

CHCH3S N O C O N

H

CH3
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2. METABOLISM AND TOXICOKINETICS  
 
2.1.1  In vitro studies 
 
Venkatesh K, Levi PE & Hodgson E (1991) The flavin-containing monooxygenase of 
mouse kidney. A comparison with the liver enzyme. Biochemical Pharmacology 42(7): 
1411-1420 Published. 
 
This study reported the maximal velocity (Vmax) and Michaelis affinity constant for aldicarb 
sulphoxidation using purified flavin-containing monooxygenase from mouse liver and kidneys.  The 
Vmax values (nmol NADPH/min/mg) were 710 and 830 for liver and kidney respectively, while the 
Km (µM) value for liver FMO was 196, and the Km for kidney was 385. 
 
Pelekis M & Krishnan K (1997) Determination of the rate of aldicarb sulphoxidation in rat 
liver, kidney and lung microsomes. Xenobiotica 27(11): 1113-1120 Published. 
 
This study was conducted to determine the maximal velocity (Vmax) and the Michaelis affinity 
constant (Km) for aldicarb sulphoxidation in rat liver, kidney and lung microsomes.  Tissues for 
microsome preparations were obtained from male Sprague-Dawley rats (Charles River Canada; age 
not stated; 180-200 g) that were maintained on Purina Certified Rodent Chow (Ralston-Purina Co., 
Ontario, Canada) and supplied water ad libitum during a 4-7 day acclimation period.  Aldicarb was 
added to a mixture of microsomes, NADPH (5mM) and 0.1M potassium phosphate buffer (pH 7.4) 
containing EDTA (5mM) in a total volume of 1 mL.  The rate of aldicarb metabolism was measured 
by the production of aldicarb sulfoxide and aldicarb sulfone.   
 
In time-course assays, the linearity of the incubation time was determined by incubating aldicarb 
(5.25 or 10.5 µM) with microsomal protein (0.14-0.51 mg/mL) for 45 minutes (liver and lung) or up 
to 60 minutes (kidney).  The reaction was terminated at different time points.  The linear range of the 
microsomal protein concentration was determined by incubating aldicarb (5.25 or 10.5 µM) with 
various amounts of protein (0.06-0.12 mg/mL) for 10 minutes and measuring aldicarb sulfoxide 
concentrations.  Kinetic analyses of aldicarb sulfoxidation involved the addition of aldicarb (36-3700 
µM) to microsomal mixtures (0.18-0.32 mg protein/mL), NADPH (5 mM) and potassium 
phosphate buffer (pH 7.4) and the determination of aldicarb sulfoxide following a 10 minute 
incubation period.   
 
Results 
 
Under the conditions of the study, incubation of liver, kidney and lung microsomes with aldicarb 
resulted in the formation of aldicarb sulfoxide.  It was stated that the oxidation of aldicarb sulfoxide 
to aldicarb sulfone was negligible (data not presented).  The Vmax (µmol/min/mg protein) values for 
aldicarb metabolism in the rat liver, kidney and lung microsomes were 5.41, 39.51, and 2.45 
respectively.  The corresponding Michaelis affinity constant values (µM) were 184, 1050 and 188.   
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Knaak JB, Sullivan LJ & Carpenter CP (1965) Metabolism of UC 21149 in the rat. Mellon 
Institute. Report No.: 28-138, dated November 30, 1965 Sponsor: Union Carbide 
Corporation [Union Carbide Corporation; Submission No.: 1355, reference M3; A3162/1 
B22] 
 
Knaak JB, Tallant MJ & Sullivan LJ (1966) The metabolism of 2-methyl-2-
(methylthio)propionaldehyde O-(methyl-carbamoyl)oxime in the rat. Agricultural and 
Food Chemistry 14(6): 573-578 Published. [Union Carbide Corporation; Submission No.: 
1355, reference M4; A3162/1 B22] 
 
No test guideline or quality assurance report was issued for this study. 
 
This study was conducted to determine the metabolic fate of radiolabelled Temik and Temik oxime 
(aldicarb and aldicarb oxime, respectively; purity not stated) when given to rats orally in a single 
dose.  In a preliminary dose-finding study, groups of three to six male rats (Carworth Farm, 
Elias-stock) received Temik (Union Carbide, South Charleston) and Temik sulfoxide either orally or 
by intraperitoneal injection.  The rats were dosed with Temik dissolved in 50 µL of 95% ethanol at 
0.33 mg/kg (PO and IP), and Temik sulfoxide dissolved in 50 µL of water at 0.27 mg/kg (PO) and 
0.33 mg/kg bw (IP).  Plasma, erythrocyte and brain cholinesterase activities were inhibited 
compared to pre-treatment values at 0.5 hours, but had partially or completely recovered at 6 hours 
post-dose. 
 
The metabolic fate of Temik (radiolabelled at three separate positions; Union Carbide Corporation, 
South Charleston, West Virginia) was investigated in male rats weighing approximately 150 grams 
(Carworth Farms-Elias stock). The radiolabelled Temik compounds are shown below. 
 

Chemical name Abbreviation SA 
(mCi/mmole) 

2-methyl-2-(methyl-C14-thio)propionaldehyde O-(methyl-carbamoyl)oxime S-methyl-14C 4.9 
2-methyl-2-(methylthio)propionaldehyde-2-C14 O-(methyl-carbamoyl) tert-butyl-14C 3.9 
2-methyl-2-(methylthio)propionaldehyde O-(methyl-C14-carbamoyl)oxime N-methyl-14C 7.2 

SA= specific activity 

 
S-methyl-14C, tert-butyl-14C, and N-methyl-14C Temik were each dissolved in polyethylene glycol 
400, and single doses of 0.33 mg/kg were administered by gavage to groups of eight, six and seven 
male rats respectively.  In addition, 66 mg/kg doses of S-methyl-14C (activity 7.0 mCi/mmole) and 
tert-butyl-14C (activity 5.6 mCi/mmole) oxime were similarly administered to groups of four rats.  
Daily urine and faecal samples from animals dosed with S-methyl-14C and tert-butyl-14C labelled 
Temik and oxime were analysed over a four day period, while samples from rats that received N-
methyl-14C labelled Temik were collected and measured for radioactivity for eleven days.  Carbon 
dioxide was collected and analysed over four day periods.  First-day urine samples were analysed 
for metabolites by silica gel, ion exchange and gas chromatography.  At sacrifice, the carcasses of 
two animals per group were analysed for residual radioactivity. 
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Results 
 
Temik was rapidly absorbed from the gastrointestinal tracts of rats and excreted in the urine, faeces 
and CO2.  The total label recovery as a percentage of dose from the S-methyl-14C  and tert-butyl-
14C Temik after 4 days, and N-methyl-14C Temik after 11 days, was approximately 95, 96 and 80% 
respectively.  Likewise, the recoveries of S-methyl-14C oxime and tert-butyl-14C oxime as a 
percentage of dose were 95 and 98% respectively.  In general, for S-methyl-14C and tert-butyl-14C 
Temik about 90% of the total recovered dose was detected within 24 hours, while for N-methyl-14C 
labelled Temik about 60% was detected by 24 hours, and small quantities (about 0.2%) were 
recovered up to 11 days. 
 
The radiolabel from the S-methyl-14C and tert-butyl-14C Temik, and S-methyl-14C and tert-
butyl-14C oxime was excreted predominantly in the urine and cage washings (approximately 85-
95%).  In the faeces, the average percentage of dose excreted was 2.0, 1.2 and 2.7% for S-
methyl-14C, tert-butyl-14C and N-methyl-14C labelled Temik respectively.  The average per cent of 
dose excreted as 14CO2 from S-methyl-14C and tert-butyl-14C Temik treated rats was 1.1 and 0.5 
respectively.  Rats dosed with N-methyl-14C Temik excreted approximately 43% of the radiolabel in 
the urine and 25% in CO2, while the carcass was found to contain 8-10% of the administered dose 
after 11 days.   
 
S-methyl-14C, tert-butyl-14C, and N-methyl-14C Temik were metabolised and excreted as Temik 
oxime (0-1.0%), Temik oxime sulfoxide (31-33%), Temik sulfoxide (36-82%), Temik oxime sulfone 
(2-4.3%) and a number of unidentified acids or polar compounds. 
 
Andrawes NR, Dorough HW & Lindquist DA (1967) Degradation and elimination of 
Temik in rats. J Econ Ent 60(4): 979-987 Published. [Union Carbide Corporation; 
Submission No.: 1355, reference M7; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this report. 
 
The fate of four separate preparations of radiolabelled preparations of Temik, and two of its 
sulfoxide derivatives, was investigated in vitro using rat liver homogenates and in vivo using adult 
female rats. The radiolabel locations and abbreviations are shown in the Table below. 
 

Chemical name Label position (*) Abbreviations 
2-methyl-2-(methylthio)propionaldehyde O-
methyl (methylcarbamoyl-carbonyl-C-14)oxime 

CH3SC(CH3)2CHNOC*ONCH3 carbonyl-14C Temik 

2-methyl-2-(methylthio-S-35)propionaldehyde 
O-(methylcarbamoyl) oxime 

CH3S*C(CH3)2CHNOCONHCH3 
35S Temik 

2-methyl-2-(methyl-C-14-thio)propionaldehyde 
O-(methylcarbamoyl) oxime 

C*H3SC(CH3)2CHNOCONHCH3 S-methyl-14C Temik 

2-methyl-2-(methylthio)propionaldehyde-2-C-
14 O-(methylcarbamoyl) oxime 

CH3SC*(CH3)2CHNOCONHCH3 tert-butyl-14C Temik 

2-methyl-2-(methylsulfinyl)propionaldehyde O-
(methylcarbamoyl-carbony-C-14) oxime 

CH3S(O)C(CH3)2CHNOC*ONHCH3 carbonyl-14C Temik 
sulfoxide 

2-methyl-2-(methylsulfinyl-S-
35)propionaldehyde O-(methylcarbamoyl) 
oxime 

CH3S*OC(CH3)2CHNOCONHCH3 
35S Temik sulfoxide 
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2-methyl-2-(methylsulfonyl) propionaldehyde 
O-(methylcarbamoyl) oxime 

CH3S(O)2C(CH3)2CHNOCONHCH3 Temik sulfone 

2-methyl-2-(methylthio) propionaldoxime CH3SC(CH3)2CHNOH Temik oxime 
Chemical name Label position (*) Abbreviations 

2-methyl-2-(methylsulfinyl) propionaldoxime CH3S(O)C(CH3)2CHNOH Oxime sulfoxide 
2-methyl-2-(methylsulfonyl) propionaldoxime CH3S(O)2C(CH3)2CHNOH Oxime sulfone 
2-methyl-2-(methylsulfinyl) propionitrile CH3S(O)C(CH3)2CN Nitrile sulfoxide 
2-methyl-2-(methylsulfonyl) propionitrile CH3S(O)2C(CH3)2CN Nitrile sulfone 

 
(i)  In a preliminary investigation into the mammalian metabolism of Temik, in vitro tests were 
carried out in a rat microsome system using Temik radiolabelled at different locations.  Livers from 
250 gram rats were removed and immediately homogenised in phosphate buffer.  The homogenate 
was centrifuged (15,000 and 105,000 g) and separated into microsomal and aqueous subcellular 
fractions.  35S Temik (300 µg) was added to the aqueous or microsome phases in the presence or 
absence of the cofactor reduced nicotinamide-adenine dinucleotide phosphate (NADPH2) and the 
mixture was incubated with shaking at 37°C for 30 minutes.  In the absence of NADPH2, little 
metabolism of Temik occurred in various fractions of the rat liver homogenate.  The 15,000 g 
aqueous fraction with added NADPH2 resulted in the degradation of more Temik (6.2% parent 
compound, 66.5% chloroform extractables, 27.4% water extractables) than other subcellular 
fractions.  In order to partially determine the nature of the metabolites, carbonyl-14C Temik, 35S 
Temik and S-methyl-14C Temik were incubated separately with this fraction. In each case, 
approximately 30% of the radioactivity was recovered as water solubles, 15% as Temik, 50% as 
Temik sulfoxide and smaller amounts as Temik sulfone (<1%).  With 35S Temik and S-methyl-14C 
Temik less than 1% was recovered as Temik oxime, Temik oxime sulfoxide and Temik oxime 
sulfone, while for carbonyl-14C Temik, 1.8% of radioactivity was recovered as carbon dioxide.   
 
(ii)  Four groups of four female rats (source, strain, age, body weight not specified) were orally 
(method not specified) administered radiolabelled carbonyl-14C Temik, 35S Temik, S-methyl-14C 
Temik, or tert-butyl-14C Temik at a dose of 0.4 mg/kg.  The single dose was delivered in a 
polyethylene glycol 400 vehicle (0.4 mL/rat).  Rats were housed separately in metabolism cages and 
faeces and urine were collected and analysed for radioactivity over a 24 hour period.  Carbon 
dioxide (14CO2) evolution was evaluated in rats treated with carbonyl-14C Temik by drawing air into 
the chamber and through two CO2 absorption traps.  
 
As shown in the Table below, approximately 80% of the radioactivity was excreted in the urine of 
rats treated with 35S Temik, S-methyl-14C Temik, or tert-butyl-14C Temik, while the majority of the 
radiolabel from carbonyl-14C Temik dosed rats, was excreted in the CO2. 
 

Cumulative excretion of the Temik radiolabel as a percentage of dose 
carbonyl-14C 

Temik 
carbonyl-14C 

Temik 

35S Temik S-methyl-14C 
Temik 

tert-butyl-14C 
Temik 

Hours 

CO2 urine 
2 19.81 11.26 10.96 16.03 26.42 
4 38.06 21.25 10.96 16.03 38.56 
8 57.38 24.17 34.97 47.56 60.31 
12 59.74 27.10 48.29 59.05 67.48 
16 60.74 28.68 55.35 67.68 73.13 
20 61.16 29.27 67.47 67.68 75.50 
24 61.54 29.40 79.17 78.91 77.24 
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In 35S Temik, S-methyl-14C Temik, or tert-butyl-14C Temik treated animals, about 35% of the dose 
was detected in the water-soluble fraction and hence metabolites were not further identified.  Temik 
sulfoxide was the major metabolite extractable into organic solvent (20-23%), while about 9-12 and 
6-8.5% of the dose were recovered as Temik oxime sulfoxide and Temik sulfoxide nitrile (tentatively 
identified) respectively. Smaller amounts (<1%) of Temik, Temik oxime, Temik oxime sulfone, 
Temik sulfone nitrile (tentatively identified), and Temik sulfone were also detected.  In rats treated 
with carbonyl-14C Temik, approximately 10% of the administered radioactivity was recovered in the 
water-soluble fraction, 19% was recovered as Temik sulfoxide, while Temik sulfone (0.3%) was the 
only other metabolite detected.  In all cases the faeces contained only a small amount of radioactivity 
(average 1.4%) and no attempt was made to further analyse the metabolites. 
 
(iii) In another experiment, a group of 12 female rats (source, strain, age and body weight not 
specified) was given (method not specified) a single dose of 0.4 mg/kg 35S Temik (specific activity 
55.6 mCi/mmole).  The route of administration was not specified, but was presumably oral.  Rats 
were housed 2 per cage and urine and faeces were collected daily for 24 days.  At Days 1, 2, 3, and 
4, two rats were killed and the blood, heart, kidneys, brain, spleen, liver, leg muscle, fat, bone, 
stomach, small intestine and large intestine were analysed for radioactivity. 
 
A total of approximately 98.2% of the administered radioactivity was recovered, of which 91.6% 
was detected in the urine and 6.6% in the faeces.  In the order of 80% of dose had been excreted in 
the urine after 2 days, while the faeces did not contain any detectable residues after 4 days.  While it 
was evident that the majority of the radioactivity was excreted in the first 48 hours, it was stated that 
the remainder was excreted quite slowly, requiring 24 days for rat urine to be completely free of 
radioactivity.  
 
At Day 1, radioactivity was primarily excreted in the water soluble phase (43%). Recovered 
metabolites that were extractable into chloroform included Temik sulfoxide (32% of recovered 
radioactivity), Temik oxime sulfoxide (15%), Temik sulfoxide nitrile (6%), Temik, Temik oxime and 
Unknown A (<1%), Temik sulfone (1.5%) and Temik sulfone nitrile (1%).  The percentage of 
radioactivity excreted as Temik sulfone nitrile increased from about 1% to 61% over seven days, 
while the radioactivity recovered in the water soluble fraction, Temik sulfoxide, Temik oxime 
sulfoxide and Temik sulfoxide nitrile had decreased to about 27, 2.5, 4, and 2% of the recovered 
radioactivity, respectively.  After 7 days, insufficient radioactivity was recovered in the urine to 
identify metabolites.  Faecal samples analysed 1 day following dosing contained (as a relative 
percentage of recovered radioactivity in faecal samples); water soluble fraction (27%), Temik oxime 
sulfoxide (7%), Temik oxime sulfone (2%), Temik sulfoxide nitrile (3%), Temik (39%), Temik 
sulfoxide (22%) and Temik sulfone (1.5%).  Faecal samples obtained at other time points did not 
contain sufficient radioactivity to analyse for metabolites.  Radioactivity levels in tissue were low and 
generally distributed fairly evenly between the examined tissues.   
 
(iv) In a further experiment (little methodology described), carbonyl-14C  Temik sulfoxide and 35S 
Temik sulfoxide were administered orally to rats (No. of animals, source, strain, body weight and 
age not specified) at a dose of 0.1 mg/kg.  Metabolism was evaluated by the same procedures and 
criteria as those described for the previous studies.  The cumulative excretion of the respective 
radiolabels in the urine, faeces and CO2 are shown below. 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 52 - 

 
 

Cumulative excretion of the Temik radiolabel as a percentage of dose 
carbonyl-14C Temik sulfoxide 35S Temik sulfoxide Time 

following 
treatment 

CO2 Urine Faeces Urine Faeces 

2 4.4 6.6  3.6  
4 8.1 12.8  15.4  
8 23.1 31.6 0.7 44.6  
12 hours 27.8 39.1 1.5 54.1 0.3 
24 hours 36.1 47.1 1.5 75.0 1.3 
2 days 47.0 48.5 1.5 93.0 1.3 
3 days 47.4 49.2 1.5 94.2 1.3 
4 days 47.7 49.5 1.5 94.8 1.3 
5-11 days 47.8 50.0 1.5 95.9 1.3 

 
The excretion of radioactivity in both carbonyl-14C  Temik sulfoxide and 35S Temik sulfoxide treated 
rats was about 80% of the administered dose by 24 hours, and 95% by 48 hours.  Water soluble 
metabolites accounted for 45.3% of the radioactivity detected in urine after one day, and 23.0% 
after 4 days.  Temik sulfoxide accounted for about 76% of the recovered radioactivity at 2 hours, 
33% at 12 hours and 1% of the recovered radioactivity on day 4.  Temik sulfone nitrile accounted 
for less than 1% of the recovered dose at 2 hours, less than 2% at 12 hours, and 52% at 4 days as 
the total radioactive residues declined.  Other metabolites soluble in organic solvent detected at 24 
hours included Temik oxime sulfoxide (16% of recovered radioactivity), Temik sulfoxide nitrile (8%) 
and Temik sulfone (<1%).  A single metabolite, Unknown B (not present in the urine of Temik 
treated rats) was identified in the urine of Temik sulfoxide treated rats. At Day 1, this metabolite 
accounted for less than 1% of the total recovered radioactivity, however after 4 days this had 
increased to 12.0%.  Unknown B was assumed to be a carbamate metabolite. 
 
Sullivan LJ (1968b) The urinary excretion of C14 equivalents of Temik in the dog and 
their metabolic profile as revealed by silica gel chromatography. Mellon Institute. Report 
No.: 31-135, dated October 18, 1968 Sponsor Union Carbide Corporation [Union Carbide 
Corporation; Submission No.: 1355, reference M8; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Three female Beagle dogs (source not specified) were used to determine the urinary metabolites of 
Temik (aldicarb; Union Carbide Corporation, South Charleston; purity and stability not stated), 
following administration in the feed. The dogs received non-labelled Temik in the feed at a dose of 
0.75 mg/kg bw/day for twenty days, 14C labelled Temik (S-methyl 14C Temik, specific activity 30.8 
µCi/mg) on Day 21, and non-labelled Temik for a further 10 days. Urine was collected from each 
dog daily and analysed for radioactivity using liquid scintillation counting techniques. Analysis of 
urinary metabolites was carried out on pooled first-day urine using silica gel chromatography, thin 
layer chromatography and gas chromatography. 
 
Dogs excreted the majority of the recovered radioactive label (63-68% of the administered dose) in 
the urine on the day of dosing. Smaller amounts (3-6%) were excreted in the urine of 2 dogs on the 
second day (there was a collection error for the third dog). From the third day following dosing with 
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14C labelled Temik onwards, less than 1% per day was detected in the urine, so that by Day 9, 
radioactivity was virtually at background levels. Overall excretion of radioactivity in the urine of the 
three dogs was approximately 74% of the administered dose. 
Silica gel chromatography revealed 10 peaks (A-J), of which four were identified by TLC and GC, 
namely Temik sulfone oxime/nitrile (4.5%), Temik sulfone (8.7%), Temik sulfoxide oxime (12.2%) 
and Temik sulfoxide (19.1%).  Peaks B, F, G, H, I, and J remained unidentified and accounted for 
approximately 56% of a total 14C recovery from the silica gel column of about 90%.   
 
Andrawes NR & Lee RL (1986) Aldicarb metabolism in lactating goats. Agrisearch 
Incorporated, Mt Airy MD. Report No.: 34558, dated August 8, 1986 Sponsor: Union 
Carbide Corporation [Rhone-Poulenc Rural Australia Pty Ltd; Submission No: 11791, 
reference T34]  
 
No test guideline or quality assurance statement was issued for this study. 
 
This study was conducted to determine the metabolic fate of aldicarb administered to the lactating 
goat.  A group of three lactating alpine goats (source not specified; age not stated; 40-51 kg) were 
acclimatised at Agrisearch laboratories for 7 days then placed in metabolism cages two days prior to 
dosing.  Two of the animals were administered radiolabelled aldicarb (S-methyl-14C; Sun Valley, 
California; specific activity 6.06 mCi/mMol; stated purity 99.6%) at a dose of 0.165 mg/kg bw/day.  
Doses were delivered in gelatin capsules by balling gun once (PM) on day 1, twice daily (AM and 
PM) from days 2-10, and once only on day 11 (AM).  The third goat served as a control and was 
given a capsule containing only feed.  Each goat received 2.0 kg of hay and 1.0 kg of concentrate 
(Sweet Goat Feed “B”, Southern States Cooperative, Inc., Richmond, VA) daily.  Water was 
supplied ad libitum.   
 
Milk was collected twice daily from each goat (AM and PM).  Blood was collected via the neck 
vein on days 2, 3, 5, 7, 9 and 11, urine and faeces were collected daily (PM), and carbon dioxide 
and volatiles were collected using a head box for a 24 hour period on day 10.  Goats were 
exsanguinated and subjected to necropsy examination 6-8 hours after the final dose. The following 
tissues were frozen prior to subsequent analysis; loin muscle, thigh muscle, liver, kidneys, brain, 
blood, lungs, heart, omental fat, peripheral fat, and mammary glands. 
 
Milk was homogenised with acetonitrile and Celite, then centrifuged.  Supernatant fluid was decanted 
and filtered, while milk solids were extracted again and then filtered.  Lipophilic and hydrophilic 
metabolites were separated by partitioning the crude milk extract into methylene chloride once, and 
methylene chloride:acetonitrile twice.  The organic phases were combined, dried over sodium 
sulphate and filtered.  Further purification procedures of the organic phases were carried out to 
remove lipids prior to TLC. 
 
Tissues were homogenised with acetonitrile:water (1:1 v/v) and Celite, and centrifuged at 5,000 rpm.  
The supernatant fluid was filtered and the solids were extracted twice more using acetonitrile:water 
(1:1 v/v).  Lipophilic and hydrophilic extracts were separated by addition of methylene chloride to 
the acetonitrile:water phase, and methylene chloride:acetonitrile (1:1 v/v) to the aqueous phase.  The 
organic extracts were combined, dried over anhydrous sodium sulphate and then filtered.  The 
lipophilic phase was further purified by the removal of lipids as for milk.   
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Urine was extracted three times in a methylene chloride:acetonitrile (1:1 v/v) solvent.  Lipophilic 
metabolites were treated using the techniques previously described for water and milk, while water 
soluble metabolites were subjected to hydrolysis using the enzymes sulphatase and ß-glucuronidase. 
 
Radioactivity was determined by liquid scintillation counting of duplicate samples.  Solids of tissues 
and milk following extraction were combusted and the radiolabelled carbon dioxide produced was 
trapped and counted.  Two-dimensional thin layer chromatography was performed on more 
lipophilic metabolites using System A; ethyl ether: hexanes: acetone (10:5:4 v/v/v; first dimension) 
and dichloromethane:acetonitrile (3:2 v/v; second dimension)  More polar metabolites were 
chromatographed using System B; chloroform:methanol (6:1 v/v; first dimension) and 
dioxane:benzene (3:2 v/v; second dimension).  In an attempt to chromatograph more water-soluble 
metabolites in order to determine the presence of aldicarb acid, aldicarb sulfoxide acid and aldicarb 
sulfone acid, two further one-dimensional solvent systems were employed.  System C consisted of 
diethyl ether:benzene:formic acid (3:1:1 v/v), while System D consisted of acetone:methanol:formic 
acid (80:15:10 v/v).  Florisil column chromatography was carried out using a 2.3 x 40 cm column 
packed with 60 to 100 mesh Florisil in acetone:hexane (1:9 v/v).   
 
Mortality and clinical signs:  There was no mortality or treatment-related clinical signs during the 
study. 
 
Body weight and feed consumption:  A slight body weight reduction from 51 to 50 kg was 
observed in one of the treated goats, but this effect was not considered clearly attributable to 
treatment.  Feed consumption did not differ between the treated and control animals.   
 
Milk and excretory products:  The quantities of milk and excretory products were unaffected by 
treatment with aldicarb. 
 
Total percentage of recovered radioactivity:  The mean total recovery of radioactivity as a 
percentage of the administered dose was 73.8%.  Urine was the major route of elimination of 
radioactivity accounting for a mean of 61.2%, while 11.2% was detected in the faeces, 1.1% was 
eliminated in the milk, and 0.2% was detected in the respiratory gases.  Smaller amounts 
(<0.01-0.1%) were recovered as volatiles, and in blood and tissues. 
 
The maximum concentration of radiocarbon residue levels achieved in the milk of either treated goat 
was 0.098 ppm during days 1-10, and 0.12 ppm on day 11.  Tissue analysis showed that the 
greatest concentration of radioactive residues was obtained in the liver (0.50-0.54 ppm), lungs 
(0.30-0.32 ppm), kidneys (0.17-0.22 ppm), and the mammary glands (0.09-0.16 ppm).  In the 
blood, peak radioactivity residue concentrations of 0.07 and 0.1 ppm were obtained on day 9 in 
goat B, and day 11 in goat A.   
 
In the urine, total radioactivity recovered reached a plateau by about day 4, while milk residue levels 
appeared to reach a plateau level by about day 7 in one treated animal, and slightly increased until 
the end of the study in the other.  The day 11 sample was obtained only about six hours after the final 
treatment explaining the slightly higher radioactivity counts observed at that time.   
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Metabolites in urine:  The mean percentage of metabolites soluble in the organic phase on days 2, 5 
and 10 are shown in the Table below.  Aldicarb was not detected in any analysed samples.  The two 
oxidation products, aldicarb sulfoxide and aldicarb sulfone, were detected only in relatively small 
amounts, presumably as a result of their susceptibility to further degradation.  Hydrolysis products, 
aldicarb oxime, aldicarb sulfoxide oxime and aldicarb sulfone oxime were generally present in greater 
proportions than the parent compounds.  The elimination reaction products, aldicarb sulfoxide nitrile 
and aldicarb sulfone nitrile were generally detected in the greatest proportion of all metabolites, while 
hydrolysis of the nitrile metabolites resulted in the formation of aldicarb sulfoxide amide and aldicarb 
sulfone amide.  
 

Metabolic products detected in organic phase extractions of urine from two aldicarb treated goats 
Mean percentage of 14C in sample Metabolites 

Day 2 Day 5 Day 10 
Aldicarb oxime 1.5 7.2 1.2 
Aldicarb sulfoxide 3.6 2.6 3.4 
Aldicarb sulfoxide oxime 7.9 13.7 6.8 
Aldicarb sulfoxide nitrile 5.0 10.1 7.9 
Aldicarb sulfoxide amide 1.1 2.0 1.8 
Aldicarb sulfone 0.9 0.7 0.8 
Aldicarb sulfone oxime 1.7 2.7 0.6 
Aldicarb sulfone nitrile 3.6 14.8 11.9 
Aldicarb sulfone amide 0.4 2.2 2.6 
Aldicarb sulfone alcohol 0.1 0.2 0.1 
Unknown 0.3 ND ND 
Total 26.1 56.2 31.1 

ND = not detected 
 
Water-soluble metabolites were subjected to enzyme hydrolysis on day 2 (Goat A only).  The 
percentage of 14C in released aglycones are shown in the Table below.   
 

Percentage of 14C in released aglycones following enzyme hydrolysis of urine from Goat A 
Aglycones Percentage of 14C in sample 

Aldicarb alcohol 0.4 
Aldicarb sulfoxide oxime 7.5 
Aldicarb sulfoxide nitrile 13.9 
Aldicarb sulfoxide amide 0.4 
Aldicarb sulfoxide alcohol 3.5 
Aldicarb sulfone oxime 4.9 
Aldicarb sulfone nitrile 10.7 
unknown 1.1 
Origin of TLC 9.3 
Unhydrolysed water-solubles 24.2 
Total 75.9 

 
Metabolites in milk:  Morning and evening milk samples collected from goats on days 5 and 10 
were analysed for metabolites.  The majority of the residues (77.3-85.3%) were extractable with 
acetonitrile-water while the remainder of the radioactivity (22.7-14.7%) was associated with the milk 
solids.  The fraction soluble in organic solvents (74.9-85.4%) was used for characterisation of the 
metabolites.  The water-soluble fraction was deemed unsuitable due to a low level of radioactivity 
and the presence of ‘natural products’.  Aldicarb sulfone nitrile (55.4-67.70% of recovered 
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radioactivity ) was the major metabolite in milk at concentrations of 34.7-53.6 ppb.  The relative 
percentages of radioactivity recovered and the mean concentrations of metabolites in milk are shown 
in the Table below.   
 
 

Mean percentages and concentrations of organosoluble metabolites detected in milk of treated goats 
 Day 5 Day 10 

AM PM AM PM Metabolite 
% ppb % ppb % ppb % ppb 

Aldicarb sulfoxide 0.03 0.02 0.22 0.16 ND ND ND ND 
Aldicarb sulfoxide oxime 0.26 0.14 2.57 1.75 0.21 0.15 0.34 0.24 
Aldicarb sulfoxide nitrile 0.35 0.18 1.11 0.75 0.38 0.28 0.47 0.40 
Aldicarb sulfoxide alcohol 0.08 0.05 0.28 0.20 0.06 0.04 0.14 0.15 
Aldicarb sulfone 0.02 0.02 0.12 0.10 ND ND 0.02 0.01 
Aldicarb sulfone nitrile 60.24 34.72 54.42 36.95 66.79 50.08 67.60 53.56 
Aldicarb sulfone amide 1.94 1.19 1.50 1.09 1.62 1.24 2.04 1.60 
Aldicarb sulfone alcohol 0.06 0.04 0.11 0.08 0.06 0.04 0.06 0.04 
Aldicarb sulfone aldehyde 0.62 0.37 0.68 0.47 0.39 0.29 0.24 0.22 
Unknown 1 0.03 0.02 0.21 0.15 0.02 0.02 0.04 0.03 
Unknown 2 0.19 0.12 0.26 0.20 0.06 0.05 0.25 0.19 
Origin of TLC 0.33 0.19 0.54 0.34 0.26 0.19 0.36 0.26 
Water-solubles 13.95 7.95 19.10 13.28 14.05 10.60 12.90 10.14 
Total  45.01  55.52  62.98  66.84 

ND = not detected 
 
Metabolites in tissues:  The mean (Goats A & B) partitioning of radioactivity between organic and 
water soluble phases from selected tissues is shown below. 
 

Mean percentage partitioning of radioactivity between organic and water soluble phases 
Tissue Organic Water phase 

Brain 80.3 19.7 
Lung 42.7 57.4 
Heart 79.6 20.5 
Mammary gland 67.1 32.9 
Peripheral fat 96.6 3.5 
Omental fat 98.9 1.1 
Liver 28.0 72.1 
Kidney 48.5 51.5 
Loin muscle 86.7 13.3 
Leg muscle 86.9 13.1 

 
Aldicarb sulfone nitrile was the metabolite found in the greatest concentration and constituted 93.9% 
(Goat B only) of recovered radioactivity in omental fat, and an average of 81.5% in peripheral fat, 
68.0% in loin muscle, 60.9% in leg muscle, 60.7% in the brain, 51.8% in the heart, 34.7% in the 
mammary glands, 25.7% in the kidney, 13.1% in the lung and 7.7% in the liver.  Aldicarb sulfoxide 
radioactive equivalents as a percentage of total radioactivity were detected at 0.3% in the liver, 0.2% 
in the kidney and 0.1% in loin muscle.  Aldicarb sulfone was identified only in the kidney and leg 
muscle at 0.1% of total radioactivity.  Other metabolites identified consisted of non-carbamate 
metabolites and three compounds which were unknown and did not chromatograph with any of the 
known standards.  The non-carbamate compounds were aldicarb oxime, aldicarb sulfoxide oxime, 
aldicarb sulfoxide nitrile, aldicarb sulfoxide amide, aldicarb sulfoxide alcohol, aldicarb sulfone oxime, 
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aldicarb sulfone amide, aldicarb sulfone alcohol, and aldicarb sulfone aldehyde.  The water-soluble 
metabolites did not cleave upon enzymatic or acid hydrolysis, and remained unidentified. 
 
 
Dorough HW & Ivie GW (1968) Temik-S35 metabolism in a lactating cow. J Agr Food 
Chem 16(3): 460-64 Published. [Union Carbide Corporation; Submission No.: 1355, 
reference M10; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this study. 
 
35S Temik (aldicarb; source not specified; specific activity 45.7 mCi per mmole; radioactive purity 
99%) was dissolved in acetone, mixed with crushed grain, and administered to a cow (source not 
specified; 400 kg) in the feed at a single dose of 0.1 mg/kg bw.  Milk, urine and faeces were 
collected 3, 6, and 12 hours after treatment, and then at 12-hourly intervals up until 540 hours.  Milk 
and faeces were similarly extracted with acetonitrile and chloroform, and separated into metabolites 
soluble in organic solvent, metabolites miscible in water, and metabolites that were not extractable 
into either media.  The aqueous layer was further extracted with chloroform until no further 
radioactivity could be detected.  Urine collected during the 540 hours post treatment was extracted 
with chloroform.  Metabolites extractable into organic solvent were spotted on TLC and the 
chromatograms developed two dimensionally with solvent systems consisting of a 2:1 ether-hexane 
mixture containing 10% ethanol, and a 2:1 methylene chloride/acetonitrile system.  Radioactivity was 
quantitated by scintillation counting. 
 
The total recovery of radioactivity in the urine, milk and faeces after 540 hours was about 96% of 
the administered dose.  The major route of excretion of Temik in the lactating cow was the urine, 
which accounted for 83 and 90% of the dose after 24 and 540 hours, respectively.  At 3 hours 
post-dose, Temik sulfoxide (58% of recovered radioactivity), Temik oxime sulfoxide (26%), Temik 
sulfone (5%), Temik sulfoxide nitrile (5%) and Temik oxime sulfone (2%) were the most abundant 
metabolites that were extractable into organic solvent.  By 24 hours Temik sulfone nitrile represented 
the greatest proportion (33%) of recovered radioactivity, and between 180 and 540 hours it was the 
only metabolite recovered in urine. 
 
The maximum concentration of Temik equivalents in the milk was 62 ppb at 3 hours, of which 
41 ppb was extractable into organic solvent and 17 ppb was water soluble.  By 84, 276 and 540 
hours, the Temik equivalents found in the milk had declined to 10, 1 and 0.1 ppb respectively.  
Metabolites tentatively identified in the organosoluble fraction of the milk at 3 hours included Temik 
oxime sulfoxide (34% of recovered radiolabel), Temik sulfoxide (16%), Temik sulfone (6%), Temik 
sulfoxide nitrile (28%), Temik oxime sulfone (2%), Temik sulfone nitrile (6%), Temik oxime (1%) 
and 5 unknowns (6%).  After 96 hours, only one unknown and Temik sulfone nitrile were detected 
in the milk.  Temik sulfone nitrile was the only metabolite detected from 312 to 540 hours. 
 
Excretion of radioactivity in the faeces accounted for about 3% of the dose, and was complete by 
192 hours.  Little radioactivity was found in the faecal samples and as a result the authors only 
extracted samples at 24, 36 and 48 hours.  Temik, Temik sulfoxide, Temik sulfone, Temik oxime, 
Temik oxime sulfoxide and Temik sulfone nitrile were identified by TLC.  Temik was the most 
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abundant (31%) at 24 hours, however Temik sulfone nitrile was the most persistent (35% and 57% 
at 36 and 48 hours respectively). 
 
In a further experiment, the 3-hour milk sample from the cow was concentrated and administered to 
two rats (source, strain, age and body weight not specified) by gavage daily for 9 days.  The rats 
received 3.5 mL of milk containing residues equivalent to 1 µg of Temik daily.  Urine samples were 
collected and combined 24 hours following each treatment and at 24 hour intervals for 5 days 
following the final treatment.  The radioactivity of 0.2 mL urine samples was determined and the 
metabolites soluble in organic solvent were analysed by TLC.   
 
In rats, the daily excretion of radioactivity in urine was about 90% of the administered dose.  
Following the treatment period, radioactivity was excreted for a further five days, by which time 96% 
of the administered radioactivity had been excreted. Most radioactivity (50-57%) was recovered in 
the water soluble fraction of the rat urine from Days 1-14.  One unidentified metabolite not found in 
the cow’s milk was present in rat urine. Temik sulfoxide, Temik oxime sulfoxide and Temik sulfoxide 
nitrile were the most abundant metabolites soluble in organic solvents early in the treatment period.  
Temik sulfone nitrile was again the most persistent, accounting for 37% of radioactivity on Days 11-
14. 
 
Dorough HW (1968) Continual feeding of radio-labelled Temik to lactating dairy cows. 
Texas A & M University. Report No.: not specified, dated November 1968 Sponsor: not 
stated [Union Carbide Corporation; Submission No.: 1355, reference, M9 ; A3162/1 B22] 
 
Dorough HW, Davis RB & Ivie GW (1970) Fate of Temik-Carbon-14 in lactating cows 
during a 14 day feeding period. J Agr Food Chem 18(1): 135-142 Published. [Union 
Carbide Corporation; Submission No.: 1355, reference M11; A3162/1 B22] 
 
A group of four Holstein cows (source not specified) were used to determine the metabolic fate of 
radiolabelled Temik (aldicarb; purity not specified) and Temik sulfone (aldicarb sulfone; purity not 
specified).  In a pilot study, non-radioactive Temik was administered to one cow (645 kg) in the 
latter stage of lactation for 10 days by gavage at a dose of 0.042 mg/kg bw/day.  Food 
consumption, clinical signs (not specified) and blood cholinesterase activities were monitored.  In the 
main study, three lactating cows (470-518 kg) received Temik-S-methyl-14C (Union Carbide, 5.0 
mCi per mmole) and Temik sulfone-S-methyl-14C (Union Carbide, 5.0 mCi per mmole) in a gelatin 
capsule at doses of 0.006, 0.027 and 0.052 mg/kg bw/day for 14 days.  In each case, the test 
material, consisting of equimolar amounts of radioactive Temik and Temik sulfone, was administered 
with a balling  gun during feeding periods twice daily.  Each animal had previously been treated for 
10 days with non-radioactive Temik and Temik sulfone.  The cows were held in metabolism stalls, 
and milk, urine, and faeces were collected at 12 hour intervals.  Blood was taken daily (via a 
catheter inserted into the jugular vein) and analysed for plasma and erythrocyte cholinesterase activity 
6 hours after the morning milking by a radioisotopic method. The cows were killed 18 hours after the 
final radioactive Temik treatment, and tissue samples were removed for analysis.  Metabolites in 
urine, milk and faeces that were extractable into organic solvent, were separated by TLC.  
Water-soluble metabolites were treated by acid and enzymatic hydrolysis (ß-glucuronidase, 
ß-glucosidase, sulfatase, protease, maltase and alpha-amylase) and attempts were then made to 
extract the components into chloroform, followed by separation with TLC.   



National Registration Authority for Agricultural and Veterinary Chemicals, Australia 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 

- 59 - 

 
In the pilot study, the cow exhibited no abnormal visible signs or changes in food consumption, nor 
were blood cholinesterase activities affected.   
 
Similarly, in the main study, no ill effects were observed in the 3 cows as a result of receiving Temik 
or Temik sulfone in the diet at doses of 0.006, 0.027 or 0.052 mg/kg bw/day.  No effects were 
noted on blood cholinesterase activity, food consumption, milk production or quantity of excretory 
products.  Milk production varied between the treated animals, however the authors stated there 
was little variation in the milk produced by individual cows on a daily basis.   
 
Urine: The percentage of total dose excreted in the urine increased over the 14 day period from 
about 70% (day 1) to 90% (day 14) at all doses.  Most of the radioactivity (73-80%) was detected 
in the water-soluble phase, while about 25% of the radioactivity detected in the urine was extractable 
into chloroform.  Temik sulfoxide (14-21%), Temik sulfone (20-31%), Temik oxime sulfoxide 
(18-32%), Temik oxime sulfone (14-23%), Temik sulfoxide nitrile (2-4%), Temik sulfone nitrile 
(2-8%) and 4 unknowns (7-13%) accounted for the radioactivity recovered in the organic phase.  
Enzymatic cleavage of water-soluble metabolites to yield metabolites amenable to TLC analysis 
(soluble in organic media) was of limited success.  Following 3 days with ß-glucuronidase at 37°C, 
7% conversion had taken place.  The metabolites co-chromatographed with unknown 3, unknown 
3a and Temik oxime sulfone. 
 
Milk:  Excretion of 14C Temik equivalents in the milk of the 0.006 mg/kg bw/day animal ranged from 
0.9 ppb at day 1 to 1.9 ppb at day 14.  At 0.027 mg/kg bw/day, the cow excreted 5.0 ppb on day 
1 and 6.5 ppb on day 14.  The high-dose cow excreted 15.3 ppb in the milk at day 1 and 13.6 ppb 
in the milk at day 14.  Metabolites soluble in organic solvent identified in the milk included Temik 
sulfoxide, Temik sulfone, Temik oxime sulfoxide, Temik oxime sulfone, Temik sulfoxide nitrile, and 
Temik sulfone nitrile.  In addition, 5 metabolites remained unidentified, and were designated 
Unknowns 1, 2, 3, 3a, and 5.  Temik sulfone was the most abundant carbamate accounting for 
between 15 and 19% of the recovered radioactivity at all dose levels.  Oximes and nitriles made up 
about 50% of the recovered radioactivity, while unknown metabolites extracted in organic solvent 
accounted for about 15%.  No water-soluble metabolites were discovered in the milk, a result 
inconsistent with a previous single oral dose study in a cow.  The authors suggested that this may 
have been due to a more effective extraction process employed in this study.  About 15% of the total 
radioactivity was recovered in milk solids, however no attempt was made to characterise the 
radioactive metabolites in this fraction of the milk. 
 
Faeces:  By day 14, about 3% of the administered radioactivity was eliminated in the faeces 
regardless of dose.  The percentage increased at all doses from 0.5 to 1.3% at day 1, to 2.9 to 
3.5% at day 14.   
 
Blood and tissue:  14C Temik equivalents in the blood were about 3, 8, and 18 ppb after the first 
week of treatment in the cows dosed at 0.006, 0.027 and 0.052 mg/kg bw/day respectively.  
Temik-14C equivalent residues were observed in the liver at concentrations of 29, 123 and 163 ppb 
at doses of 0.006, 0.027 and 0.052 mg/kg bw/day respectively.  Recoveries from the bile, lungs and 
kidneys of the high-dose animals were equivalent to 16, 35 and 16 ppb respectively.  Smaller 
amounts of radioactivity were recovered from other tissues of the mid- and high-dose animals 
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including the adrenal glands, abomasum, omasum, large intestine, ovaries, rumen, udder, pancreas, 
spinal cord (high-dose only), gall bladder, heart, reticulum, spleen, skin, small intestine, brain, neck 
muscle (high-dose only) and tongue.  The level of radioactivity observed in these tissues was not 
greater than three times the limit of detection.   
 
 
Metabolites 
 
Sullivan LJ (1968a) The excretion of C14 equivalents of Temik sulfone by the rat after a 
single peroral dose. Mellon Institute. Report No.: 31-130, dated October 15, 1968 Sponsor: 
Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, reference 
M5; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this report. 
 
The excretion of a single dose of 14C labelled Temik sulfone (aldicarb sulfone; Union Carbide, South 
Charleston, West Virginia) was investigated in male Harlan-Wistar rats (source not specified) in a 
poorly reported study.  Doses of S-methyl-14C Temik sulfone (specific activity 22.5 µCi/mg; 0.07-
0.08 mg) were dissolved in polyethylene glycol (500 mg) and administered by oral gavage to a group 
of eight rats weighing 144-158 grams.  The rats were housed individually in metabolism cages and 
the urine, faeces and CO2 were collected for 7 days.  At study termination, the rats were killed and 
two of the carcasses were examined for radioactivity by scintillation counting. 
 
The mean excretion of the 14C label as a percentage of dose was 86.7%, with an average of 
approximately 74, 10, 2, and 0.6% recovered from the urine, cage washings, faeces and CO2 
respectively.  In each rat, the majority of radioactivity (67-87%) was excreted in the urine and cage 
washings on the day of dosing.  Less than 2% of the dose was excreted daily after Day 2.  No 
radioactivity was recovered from either of the examined carcasses. 
 
Sullivan LJ & Carpenter CP (1974) Preliminary metabolism of 14C-S-methyl aldicarb 
nitrile in the rat. Mellon Institute, Pittsburgh. Report No.: 37-38, dated April 26, 1974 
Sponsor: Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, 
reference M12; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this study. 
 
Four male Harlan-Wistar rats (source not specified; weighing 211-245 grams) were orally 
administered (method not specified) radiolabelled aldicarb nitrile (2-methyl-2-(14C-S-methylthio) 
propionitrile; specific activity 5.05 µCi/mL; Union Carbide, South Charleston, West Virginia; 
Sample No.: 35-344) at an average of 3.1 mg/rat. This dose was stated in parenthesis to be 
equivalent to 10 mg/kg bw, however the body weight data suggested that this was an error. The 
animals were housed separately in metabolic cages, and urine and cage washings were analysed for 
radioactivity over a four day period. Analysis was carried out by oxidation of the urine with peracetic 
acid, followed by extraction of the produced aldicarb sulfone into dichloromethane, and gas, thin 
layer, silica gel, and florisil chromatography.  
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Total radioactivity recoveries in urine and cage washings from 14C-S-methyl aldicarb nitrile as a 
percentage of dose ranged from 61-87%. The majority was excreted in the urine on study days 1 
(37-61%) and 2 (13-15%), with smaller amounts (2-8%) excreted on Days 3 and 4.  
 
Urine was further examined without oxidation, by chromatography against known standards, in order 
to identify metabolites. The major metabolite chromatographed as aldicarb sulfoxide nitrile and 
represented 85.6% of the recovered radioactivity, while a smaller peak (9.6% of recovered 
radioactivity) chromatographed against aldicarb sulfone nitrile. 
 
Andrawes NR (1977) The metabolism of (UC 21865) sulfocarb pesticide in the rat. 
Research and Development Department, Agricultural Products Division, Union Carbide 
Corporation, South Charleston, West Virginia. Report No.: 23188, dated February 8, 1977 
Sponsor: Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, 
reference M13; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this report. 
 
S-methyl-14C labelled aldicarb sulfone (purity not stated; 6.06 mCi/mmole) was administered to two 
adult female Sprague-Dawley rats (Flow Laboratories, Dublin, Virginia) weighing 300-330 grams.  
The test material was given, by gavage, as a 1 mL suspension in corn oil at a dose of 4 mg/kg bw.  
Each of the rats was placed in a metabolic cage, where urine and faeces were collected 4, 6, and 12 
hours, and then daily for 11 days, following dosing.  Urine samples were analysed for free and 
conjugated (following hydrolysis with ß-glucuronidase and sulphatase) metabolites by thin layer 
chromatography.  After 11 days, each rat was killed, and the blood, liver, lung, kidney, heart, fat, leg 
muscle, pelt and the remainder of the carcass were analysed for radioactivity by liquid scintillation 
counting.  
 
Approximately 96% of the administered radioactivity was recovered in the urine (75%), cage 
washings (15%), faeces (5.0%) and carcass (<1%) at the end of 11 days.  Elimination was rapid, 
with approximately 50% of the dose recovered in the urine and faeces after 12 hours, 70% excreted 
by one day, and 92% recovered by 3 days.  At sacrifice, the lung (0.023 ppm), kidney 
(0.022 ppm), heart (0.017 ppm) and liver (0.012 ppm) contained the greatest concentrations of 
S-methyl-14C aldicarb sulfone equivalents. 
 
Aldicarb sulfone constituted the major portion of the recovered radioactivity (80%) after 4 hours, 
and remained as a major constituent (25%) at 48 hours.  Other free metabolites soluble in organic 
solvent from 4 to 48 hours included sulfone methylol (2-methyl-2-(methylsulfonyl)propionaldehyde 
O-(hydroxymethylcarbamoyl) oxime; 0.3-2.3%), aldicarb sulfone oxime (4.8-10.6%), sulfone 
alcohol  (0.2-14.4%), sulfone nitrile (0.9-2.3%), and sulfone amide (0.2-1%).  The total percentage 
of conjugated metabolites ranged from 3.5% at 4 hours to 39.6% at 48 hours, with the major 
conjugated metabolite, sulfone alcohol, constituting 1.5-37% of the recovered radioactivity.  Smaller 
amounts of sulfone oxime (1.1-2.1%) and sulfone aldehyde (0.2-4.4%) were also detected.  Polar 
metabolites (6.1-12.5%) coincided with the standards methane sulfonic acid and sulfonic acid.  It 
was not possible to determine whether they were originally present as free or conjugated metabolites 
as analysis was carried out after hydrolysis. 
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The proposed metabolic pathway is shown below. 
 

 
Sullivan LJ (1968c) Urinary metabolic profiles as determined by silica gel chromatography 
of urines from rats and dogs dosed with Temik sulfone. Mellon Institute. Report No.: 31-
138a, dated November 7, 1968 Sponsor Union Carbide Corporation [Union Carbide 
Corporation; Submission No.: 1355, reference M6; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this study. 
 
Three female Beagle dogs (source not specified; 8.85-11.95 kgs) were used to determine the urinary 
metabolites of radiolabelled S-methyl-14C Temik sulfone (aldicarb sulfone; Union Carbide), following 
administration in the feed. The reader is referred to a previous study (Union Carbide Corporation, 
reference M8, Report No. 31-135) for the dosing regime and analytical methods used to develop 
the metabolic profiles. Dogs received doses of 1 mg/kg bw/day non-labelled Temik sulfone in the 
feed for twenty days, followed by S-methyl-14C labelled Temik sulfone at a dose of approximately 
1 mg/kg bw on Day 21, and non-labelled Temik sulfone for the remainder of the study.  Urine was 
collected from each dog daily and analysed for radioactivity using liquid scintillation counting 
techniques.  Analysis of urinary metabolites was carried out using silica gel chromatography, thin 
layer chromatography and gas chromatography.  Urine from rats orally dosed with Temik sulfone in 
a previous study (Report 31-30) was used to develop a metabolic profile. 
 
Total radioactivity recoveries as a percentage of dose were 79.4%, 71.7% and 24.0% in the three 
dogs after 7 days.  The majority of the radioactivity was excreted on the first day (68-96%).  The 
authors suggested that the inconsistent result in one dog was a result of incomplete dosing. 
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Silica gel chromatography and TLC identified the organosoluble metabolites sulfone oxime/nitrile 
(8.5%) and Temik sulfone (21.7%).  The remainder of the recovered radioactivity remained in 
unidentified peaks (about 65% of the dose). 
 
Summary: This study was not considered to be adequately reported for regulatory purposes. 
 
Romine RR (1973) Aldicarb pesticide. Aldicarb residues in milk and meat of cows fed 
aldicarb sulfoxide and aldicarb sulfone in the daily diet. Union Carbide Corporation. 
Report No.: 18125, dated February 27, 1973 Sponsor: not stated [Union Carbide 
Corporation; Submission No.: 1355, reference M19; A3162/1 B22] 
 
No test guidelines or quality assurance statement was issued for this report. 
 
Three lactating Holstein cows (1 control, 2 treated; age and body weight not specified) were 
employed in this study.  Two cows received a 1:1 mix of aldicarb sulfoxide (source, purity and 
stability not specified) and aldicarb sulfone (source, purity and stability not specified) in the feed at 
concentrations of 1.0, 3.0 and 5.0 ppm.  Following two weeks on a basal diet, the two test cows 
were initiated on a diet containing 1.0 ppm of the test mixture.  After ten days, the concentration of 
the test material in the feed was increased to 3 ppm and maintained for 9 days.  The high-dose was 
then administered to one of the cows for a further 13 days and to the other cow for 27 days. 
 
Milk (500 mL) was obtained from the cows in the morning and evening at 12-hourly intervals.  The 
milk was precipitated, filtered to remove milk solids, and the pesticide residue was oxidised to 
aldicarb sulfone with peracetic acid.  Aldicarb sulfone was extracted with chloroform and analysed 
by gas chromatography using a flame photometric detector selective for sulphur containing 
compounds.  The authors stated that other sulphur-containing pesticides, and oxime and nitrile 
metabolites of aldicarb do not interfere with the method.  At the end of the feeding period, the cows 
were killed and samples of the liver, kidney, omental fat and hindleg muscle were collected and 
analysed for aldicarb residues. 
 
Results 
 
Aldicarb sulfone was not detected in the milk when the cows were administered a 1:1 mixture of 
aldicarb sulfoxide and aldicarb sulfone in the feed at a concentration of 1.0 ppm.  At feed 
concentrations of 3 and 5 ppm, the average concentrations of aldicarb sulfone in the milk were 
0.0036 ppm and 0.0060 ppm respectively.  Aldicarb sulfone concentrations in the liver were below 
the limit of detection (0.01 ppm) in samples taken from the three cows.  Concentrations in other 
tissues were not reported.  It was stated that blood cholinesterase activity was not affected at any 
dietary concentration (no data provided). 
 





National Registration Authority for Agricultural and Veterinary Chemicals, Australia 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 

- 65 - 

Metabolic Pathway of aldicarb in rats 
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3. ACUTE STUDIES 
 
3.1 Technical Grade Active Constituent 
 
A summary of submitted and published findings of acute median lethal dose studies with technical 
aldicarb is shown in the Table below. 
 
3.1.1 Median Lethal Dose Studies 
 

Species [strain] Sex 
Group 
Size 

Vehicle Purity (%) 
Doses Tested 
(mg/kg bw) 

LD50 (mg/kg 
bw) 

Reference 

Oral 

Mouse [A/HeJ] M 
3 or 
4/group 

corn oil NS 0.25, 0.5 or 1 0.382 Weil (1972a) 

Mouse [ICR] M/F 3/sex water 99.7% 
0.125, 0.25, 0.5, 1 
or 2 

0.48 Ivett (1990a) 

Mouse (Swiss) F 10 
cotton seed 
oil 

NS NS 1.5 
Dorough 
(1970) 

0.67  
1.3 
0.81 

100 NS 

1.2 
F NS corn oil 

99 NS 1.0 
0.81 
0.93 100 NS 
1.2 

Rat [H-W] 

M NS corn oil 

99.9 NS 0.62 

Carpenter & 
Smyth (1965) 

Rat [H-W] M NS corn oil 99.7 NS 0.92 Weil (1970c) 

99.7 0.5 or 1 0.771 

0.25, 0.5 or 1 0.595 

0.648 
0.5 or 1 

0.707 

Rat [H-W] M 5 corn oil 
NS 

0.3, 0.6 or 1.2 0.643 

Weil (1972a) 

0.3, 0.6 or 1.2 0.487 
Rat [H-W] M 5 corn oil NS 

0.25, 0.5 or 1 0.500 
Weil (1972a) 

Species [strain] Sex 
Group 
Size 

Vehicle Purity (%) 
Doses Tested 
(mg/kg bw) 

LD50 (mg/kg 
bw) 

Reference 

Oral (Continued) 

Rat [H-W] M 5 corn oil NS 0.5 or 1 0.648 Weil,(1972a) 

Rat [NS] F NS 
Glycerol:EtO
H 

1:1 
99 NS 1 

WHO, 
Toxicology 
Research Unit 
(1966) 

M 3 or 5 
0.18, 0.36, 
0.72 or 1.44 
as ai 

0.44 as ai 

Rat [H-W] 

F 5 

corn oil 
36:64 (v/v). in 
DCM 0.18, 0.36, 

0.50 or 0.72 
as ai 

0.49 as ai 

Myers, (1985b) 

Guinea Pig M NS corn oil 99.9 NS 1.0 Carpenter & 
Smyth, (1965) 
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Rabbit 
  Propylene 

glycol 
100 

 
1.26 

Smyth, (1965) 

Dermal {non-abraded} 
3.15 

Rat [NS] F NS 
Dimethyl-
phthalate 

NS 

NS (24 h, 
with 
occlusion 
and applied 
material was 
removed) 

7 

WHO, 
Toxicology 
Research Unit, 
(1966) 

Rat [SD] M 2 Corn oil NS 
10 (4h, with 
occlusion) 

>10 Field, (1979a) 

Rabbit NS NS 
propylene 
glycol 

NS NS 5 
Striegel & 
Carpenter, 
(1962) 

NS (4h, with 
occlusion) 

3.54 
Rabbit [NZW] M NS None 100 

NS (24h, with 
occlusion)  

4.96 

Carpenter & 
Smyth, (1965) 

Rabbit [NZW] M/F 5/sex DCM 
39:61 (v/v) 
with DCM 

0.078, 0.156 
or 0.312 
(M/F) or 
0.039 (F) as 
a.i.  
(24 h, 
without 
occlusion 
and the 
applied 
material was 
removed) 

0.156 mL/kg 
bw (M) 
0.120 mL/kg 
bw (F) 

Myers, (1984a) 

M 177 

Rabbit [NZW] 
F 

2 or 
5/group 

DCM 
36:64 (v/v) 
with DCM 

36, 72, 144, 
288 or 576 as 
a.i. (24 h, 
with 
occlusion 
and the 
applied 
material was 
removed) 

269 
Myers, (1985a) 

Rabbit [NS] NS NS Water NS NS 20 
West & 
Carpenter, 
(1966a) 

Rabbit [NZW] M 2 Corn oil NS 
10 (24, with 
occlusion) 

>10 Field,(1979b) 

NS=Not Stated; H-W=Harlan-Wistar; SD=Sprague-Dawley; DCM=dichloromethane 

Species [strain] Sex 
Group 
Size 

Vehicle Purity (%) 
Doses 
Tested 
(mg/kg bw) 

LD50 (mg/kg 
bw) Reference 

Dermal (cont) 

Rabbit [NZW] M/F 5 DCM 35.96% active 
71.92 (24h, 
with 
occlusion) 

2/5 deaths 
(males) 
4/5 deaths 
(females) 

Myers 
(1985a) 

Intraperitoneal 

Mouse (Swiss) F NS 
Cotton seed 
oil 

NS NS 0.3 
Dorough, 
(1970) 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 68 - 

Rat [H-W] M NS PEG 400 99.7 NS 0.44 

Carpenter & 
Smyth, 
(1965) & 
Weil, (1970c) 

0.28 
Rat [NS] M NS PEG 400 99.7 NS 

0.37 
Weil, (1970c) 

Rat [NS] M NS EtOH NS NS 0.57 
Haines, 
(1966) 

Intravenous 
Rat [NS] M NS Saline 99.7 NS 0.47 Weil, (1970c) 

NS=Not Stated; H-W=Harlan-Wistar 

 
 

Species [strain] Sex Mode 
Group 
Size 

Vehicle Purity (%) 
Dose Tested 
(mg/m3) 

LC50 
(mg/m3) 

Reference 

Inhalation {4 h} 

Rat [SD] M/F 
Whole 
body 

5/sex 
DCM 
5000 ppm 
MIC 

37:59 (v/v) 
with DCM 

46.3, 8.7, 6.0, 
2.0 or 0.82 as 
a.i. (droplets 
≤3.8 µm at 
doses 
tested) 

3.8 (M) 
as a.i. 
4.4 (F) as 
a.i. 

Nachreiner et 
al., (1985) [GLP] 

SD=Sprague-Dawley; DCM=dichloromethane; MIC=methyl isocyanate 
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3.1.2 Skin Irritation 
 
Streigel JA & Carpenter CP (1962) Range finding tests on compound 21149. Mellon 
Institute of Industrial Research. Report 25-53, dated 26 June 1962. Sponsor: Union 
Carbide Chemicals Company [Union Carbide Australia; submission 1355, reference T1; 
A3162/1, B24] 
 
No GLP or QA statements were issued for this study. 
 
In a poorly-reported range-finding study, it was noted that no skin irritation was observed in rabbits 
exposed to the test material for 24 h during dermal LD50 experiments. Consequently, no further skin 
irritation studies were conducted in this group of experiments. 
 
The test material was Compound 21149, 2-methylthio-2-methylpropionaldehyde N-
methylcarbamoyloxime (399 RD26; ref 11LKP48; purity and source not stated). The test animals 
were male albino New Zealand strain rabbits, 3-5 months old, 2.5 kg weight. No further details on 
the experimental protocol were provided. 
 
Myers RC (1985b) Aldicarb in DCM without vinyl binder VYHD acute toxicity and 
irritancy study. Bushy Run Research Center, Pennsylvania. Project number 85-03-10614. 
Project Report 48-42, dated 1 April 1985. Sponsor: Union Carbide Agricultural Products 
Company [Union Carbide Australia; Submission 1355, reference T105; A3162/1, B22] 
 
GLP (FIFRA) and QA statements were issued for this study. Studies were reportedly conducted 
according to FIFRA (1982) Guidelines. No further details were provided. This component of the 
study was conducted between 29 January and 11 February, 1985. 
 
The test material was aldicarb in DCM (not identified; possibly dichloromethane) without Vinyl 
Binder VYHD (Union Carbide, USA; label identification HTS5801AA, stated aldicarb 
concentration 35.96%). The dermal irritation component of this study was conducted using the test 
material as received from the sponsor.  
 
The test material (0.5 or 0.1 mL) was applied to the clipped dorsal skin of rabbits (3/sex/dose; New 
Zealand White, weighing 2-3 kg, approximately 12 to 18 weeks of age; Hazleton-Dutchland inc, 
Denver PA). A one-inch square gauze patch was placed over the test site and secured with adhesive 
tape. Plastic sheeting was wrapped around the trunk of animals to further occlude the test sites, and 
the animals were placed in restraining devices for the 4-hour contact period. Skin irritation was 
assessed at 1, 24, 48, and 72 h, and 7 days after the end of the contact period, and scored 
according to the method of Draize. 
 
Results 
 
At a dose of 0.5 mL, four animals died (2 males and 2 females) during the 1-3 day period after 
treatment. One animal displayed very slight (score 1) erythema until its death on day 2 (mean scores 
at 5 h, 1 day and 2 days of 0.2, 0.2, and 0.3, respectively). No other signs of skin irritation were 
observed. When the experiment was repeated using an application of 0.1 mL, a single female died 
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after 2 days. No signs of skin irritation were seen on any of the animals treated in this part of the 
study. 
 
Under the conditions of this study, the test material was not a skin irritant to rabbits. 
3.1.3 Eye Irritation 
 
Weil CS (1970e) Miscellaneous toxicity studies. Mellon Institute, Carnegie-Mellon 
University. Special report no.: 33-18, dated 18 February 1970. Sponsor: Union Carbide 
Corporation (Non-GLP) [Union Carbide Australia; Submission 1355, reference T22, 
A3162/1, B24] 
 
In a poorly reported study, the eye irritation potential of aldicarb was investigated in rabbits (1 or 
2/group; sex, source, age, weight unstated). The test material was Temik ‘fines’ (dust) (source not 
stated; 50:50 mixture of batches 30-338 and 30-339; purity not stated) or an aqueous solution of 
Temik (source not stated; 93.3% purity; sample reference SW-785). For the dust preparation, the 
test quantity was 0.1 to 10 mg, and for the solution, the test volume was 0.5 mL (of a 0.1 or 0.25% 
solution). 
 
No quantitative evaluation of the eye irritation was given in this study, and the qualitative description 
of irritation was not adequate for regulatory purposes. 
 
Myers RC (1985b) Aldicarb in DCM without vinyl binder VYHD.  Acute toxicity and 
irritancy study. Bushy Run Research Center, Pennsylvania. Project number 85-03-10614. 
Project Report 48-42, dated 1 April 1985. Sponsor: Union Carbide Agricultural Products 
Company [Union Carbide Australia; Submission 1355, reference T105; A3162/1, B22] 
 
GLP (FIFRA) and QA statements were issued for this study. Studies were reportedly conducted 
according to FIFRA (1982) Guidelines. No further details on test guidelines were provided. This 
component of the study was conducted between 29 January and 19 February, 1985. 
 
The test material was aldicarb in DCM (identity not provided; possibly dichloromethane) without 
Vinyl Binder VYHD (Union Carbide, USA; label identification HTS5801AA, stated aldicarb 
concentration 35.96%). The eye irritation component of this study was conducted using the test 
material as received from the sponsor.  
 
The test material (0.01 or 0.1 mL) was instilled into the eyes of rabbits (3/sex/dose; New Zealand 
White, weighing 2-3 kg, approximately 12 to 18 weeks of age; Hazleton-Dutchland inc, Denver 
PA). One eye per rabbit received the test material, and the remaining eye of each animal served as 
the control. Eyes were inspected for signs of irritation at 1, 24, 48, and 72 h and at 7 days following 
instillation. Fluorescein staining was conducted 24 h before instillation, and then daily after treatment. 
Eye irritation was scored and graded according to the method of Draize. A Primary Eye Irritation 
Index was not calculated. 
 
Results 
 
When 0.1 mL of the test material was instilled into the eyes of rabbits, 2 animals (1/sex) died prior to 
the examination at 1 h. At 1 h, the remaining animals all displayed conjunctival redness (slight; score 
1 in all animals, mean 1.0), chemosis (slight, scores 1 or 2; mean 1.5) and discharge (moderate, 
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score 2 in all animals; mean 2.0). A single female also had slight inflammation at 1 h. At 72 h, most of 
these effects had disappeared, though slight redness (2 animals, mean 0.5) and chemosis (1 animal, 
mean 0.2) were still observed. No signs of irritation were observed at 7 days. 
 
Because of the mortality observed at a dose of 0.1 mL, another group of animals each received 
0.01 mL of the test material. Eye irritation was limited to slight or very slight (score 1) conjunctival 
redness (mean 0.8), chemosis (mean 0.3), discharge (mean 1.0), or iridial inflammation (mean 0.8) at 
the 1 h inspection. No irritation was seen at other inspection intervals, with the exception of a single 
instance of slight discharge in one female (mean 0.2). 
 
Under the conditions of this study, the test material was a slight irritant to the eye of rabbits. 
However, mortality resulted from the instillation of this compound into the eyes of a number of 
animals in this study. 
 
Streigel JA & Carpenter CP (1962) Range finding tests on compound 21149. Mellon 
Institute of Industrial Research report 25-53, dated 26 June 1962. Sponsor: Union Carbide 
Chemicals Company [Union Carbide Australia; submission 1355, reference T1; A3162/1, 
B24] 
 
No GLP or QA statements were issued for this study. 
 
In a poorly-reported range-finding study, it was stated that anti-cholinesterase symptoms and death, 
but no corneal irritation, resulted from the instillation of the following solutions into the eyes of rabbits:  
• 0.1 mL of a 25% suspension in propylene glycol (death within 15 minutes), 
• 0.05 mL of a 25% suspension in dimethyl phthalate (death within one hour), 
• 0.5 mL (an excess) of a 15% suspension in polyethylene glycol (death within 30 minutes), and  
• 0.5 mL of a 5% suspension in polyethylene glycol (one of two dead within 48 h) 
 
The test material was Compound 21149, 2-methylthio-2-methylpropionaldehyde N-
methylcarbamoyloxime (399 RD26; ref 11LKP48; source and purity not stated). The test animals 
were male albino New Zealand strain rabbits, 3-5 months old, 2.5 kg in weight. No further details on 
the experimental protocol were provided. 
 
3.1.4 Skin Sensitisation 
 
Pozzani UC (1968a) TEMIK. The sensitizing potential in guinea pigs as determined by a 
modified Landsteiner test. Mellon Institute, Project Report 31-143, dated 4 November 1968. 
Sponsor: Union Carbide Corporation, Chemicals and Plastics Operations Division [Union 
Carbide Australia, submission no 1355, reference T19; A3162/1, B24] 
 
This report did not contain any reference to test guidelines, or to the GLP or QA status of the study. 
 
The test material was 2-methyl-2-(methylthio)propionaldehyde 0-(methyl carbamoyl)oxime (93.3% 
purity), obtained from Union Carbide (labelled UC 21149 powder, sample reference SW-785), and 
prepared as a 0.1% (W/V) solution in 0.85% saline. This preparation (0.05 mL/application) was 
injected into the clipped upper right scapular area of twenty-two adult male guinea pigs (source, age, 
size not stated). A similar injection was made into the upper left scapular region with 0.85% saline, 
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which served as the vehicle control. All solutions were prepared immediately before use. The 
injection sites were examined at 24 and 48 h, and the reactions recorded and graded according to a 
system that used the length and width of the wheal, and the extent of the reaction (redness, oedema, 
necrosis) as an indicator of a dermal reaction. 
 
Starting 48 h after the initial injections, a series of seven intra-dermal sensitising injections were made 
with 0.1 mL of the TEMIK solution into the clipped lumbo-sacral area of all animals 
(3 injections/week). Each injection was made at a previously untreated site. The animals were 
allowed to recover for 3 weeks after the final of this series of injections, and then challenged with an 
intra-dermal injection of 0.05 mL of the TEMIK solution into the clipped lower right scapular region, 
and the saline solution control into the lower left scapular region. These challenge injection sites were 
inspected after 24 and 48 h, and the reactions scored and graded as previously.  
 
The skin reactions after the challenge injections were similar to those seen with the control substance. 
Under the conditions of this study, the test material was not considered to be a skin sensitiser in 
guinea pigs. 
 
3.1.5  Acute cholinesterase activity inhibition studies 
 
Brooks W & Broxup B (1994c) An acute study of the time course of cholinesterase 
inhibition by aldicarb technical, aldicarb sulfoxide and aldicarb sulfone in the rat. 
Bio-Research Laboratories Ltd. Senneville, Quebec. Report No.: 97352, dated September 
29, 1994. Sponsor: Rhone-Poulenc Canada Inc. [Rhone-Poulenc Rural Australia Pty Ltd; 
Submission No.: 11791, reference T7] 
 
It was stated that this study was conducted in compliance with GLP according to the US EPA (40 
CFR Part 160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from 
nominated protocol were not considered to have significantly altered study conclusions. 
 
The study was designed to evaluate the time course of plasma, erythrocyte and brain cholinesterase 
inhibition in rats following single oral doses of aldicarb technical, aldicarb sulfoxide or aldicarb 
sulfone.  Groups of Sprague-Dawley rats (18/sex/group; Charles River Inc., Quebec; 49-60 days of 
age; ?  170-312 g, ?  177-244 g) were given aldicarb technical (Rhone-Poulenc Ag Company; Lot 
No.: 25DEQ89; stated purity 98.9%) or aldicarb sulfoxide (Rhone-Poulenc Ag Company; Lot No.: 
25DEQ29; stated purity 98.9%) in deionised water by gavage at doses of 0.25 and 0.5 mg/kg bw 
using a volume of 2 mL/kg.  Aldicarb sulfone (Rhone-Poulenc Ag Company; Lot No.: 25DEQ30; 
stated purity 99.9%) in deionised water was similarly administered to groups of rats (18/sex/group) 
at doses of 10 and 20 mg/kg in a volume of 10 mL/kg.  A control group treated with the vehicle only 
was maintained under identical conditions.  Rats were examined for signs of toxicity twice, once 
pre-dose, and the other before scheduled sacrifice (1, 4 or 8 hours post-dose).  Body weights were 
measured during acclimatisation, and prior to treatment and sacrifice.  Blood samples were drawn 
from the abdominal aorta of rats (6/sex/group) 1, 4, and 8 hours after dosing, for plasma, 
erythrocyte and whole blood plasma cholinesterase determinations.  Animals were then killed by 
exsanguination, and the brains removed and weighed.  Samples were then taken for half brain (left 
hemisphere), and regional brain (frontal cortex, hippocampus, cerebellum and caudate/putamen) 
cholinesterase determinations.  
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Aldicarb technical:  No mortality was recorded.  Slight tremors were observed in most males and 
females 1 hour following dosing at 0.25 mg/kg bw. At a dose of 0.5 mg/kg bw, clinical signs at 1 
hour included moderate tremors, moderate salivation, and muzzle, abdominal and/or urogenital 
staining and/or wetness.  Slight tremors persisted in some high-dose animals at 4 hours, but with the 
exception of staining, no clinical signs were observed at 8 hours.  Body weights, whole brain weight 
and brain region weights were unaffected. 
 
Plasma, erythrocyte and brain region cholinesterase activity:  Plasma, erythrocyte, whole blood 
and brain region cholinesterase activity inhibitions are presented in the Table below.  In general, 
individual blood cholinesterase data showed large variances as indicated by a lack of statistical 
significance in the presence of substantial inhibition in treated animals compared to controls.  Plasma, 
erythrocyte and whole blood cholinesterase activities were however, either significantly (p<0.05, 
p<0.01) or markedly (>60%) inhibited compared to controls one hour following dosing.  By 4 
hours, partial recovery was observed, but significant (p<0.05, p<0.01) and/or marked (=30%) 
inhibitions were still observed at the high-dose in males and females.  At the low-dose at 4 hours, 
plasma and whole blood cholinesterase activity was inhibited greater than 20% compared to controls 
in females, while erythrocyte and whole blood cholinesterase activities were comparable to controls 
in males.  Greater than 20%, but non-significant (p>0.05) inhibition of plasma cholinesterase was 
observed in males at 8 hours at 0.25 and 0.5 mg/kg bw. 
 
At 1 hour, brain region (hippocampus, cerebellum and left hemisphere) cholinesterase activity was 
significantly (p<0.05, p<0.01) and/or markedly (>20%) inhibited compared to controls in males and 
females at 0.25 and 0.5 mg/kg bw.  By 4 hours, significant (p<0.05) and/or greater than 20% 
inhibition was observed only in the cerebellum of high-dose males and females.  No 
treatment-related effects were observed at 8 hours. 
 

Percentage plasma, erythrocyte, whole blood and brain region cholinesterase inhibition compared to 
controls: aldicarb 

  Hours post-dose 

1 4 8 Cholinesterase 
determination 

Dose 
(mg/kg bw) ?  ?  ?  ?  ?  ?  

0.25 94* 90 18 31 21 4 Plasma 

0.50 99*** 93** 84** 63 24 3 

0.25 61** 67** -3 18 -2 -1 Erythrocyte 

0.50 64** 69** 30 37* 15 -1 

0.25 72** 79 4 24 4 1 Whole blood 

0.50 76** 81** 47** 49 16 0 

0.25 9 27** 1 8 -9 2 Frontal cortex 

0.50 31* 44** 12 14 -5 -1 

0.25 21* 42** -7 -5 25 -6 Hippocampus 

0.50 28** 45** 6 13 14 -6 

0.25 28** 45** -3 6 2 8 Cerebellum 

0.50 49** 61** 29** 20* 3 13 

0.25 2 22 0 12 1 -10 Caudate/putame
n 0.50 4 28 -6 23 13 -7 

0.25 23** 26** 2 4 -6 2 Left hemisphere 

0.50 37** 52** 16** 11 -1 3 
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p<0.05, **p<0.01, ***p<0.001 using Dunnett’s or Dunn’s test. 
negative values represent an increase in activity compared to controls  
 
Aldicarb sulfoxide:  No mortality was recorded.  Slight tremors were observed in most males and 
females at 0.25 mg/kg bw, one hour after dosing.  In addition, at the same dose, slight salivation and 
periorbital staining and/or wetness were observed infrequently.  At 0.5 mg/kg bw, animals exhibited 
slight to moderate tremors, moderate salivation and periorbital or muzzle staining and/or wetness one 
hour following dosing.  Clinical signs at 4 hours post-dose were observed in only two males, one 
displayed slight tremors and the other showed urogenital staining and/or wetness.  No 
treatment-related changes were observed in body or brain weight. 
 
Plasma, erythrocyte, whole blood and brain region cholinesterase activity:  Plasma, 
erythrocyte, whole blood and brain region cholinesterase inhibition compared to controls are 
presented in the Table below.  As was observed for aldicarb, the range and variance observed for 
the individual blood cholinesterase data is evident by the lack of statistical significance (p>0.05) in 
the presence of some marked inhibitions.  In both males and females, one hour after dosing at 0.25 
and 0.50 mg/kg bw, significant (p<0.05) and/or greater than 20% inhibition compared to controls 
was observed in plasma, erythrocyte, whole blood, and cerebellum cholinesterase activity.  
Hippocampus cholinesterase activity was significantly (p<0.05) inhibited in males at the high-dose 
and females at both doses, while frontal cortex cholinesterase activity was significantly (p<0.05) 
inhibited in females only.  At 4 hours, cholinesterase activity inhibition compared to controls had 
generally decreased, although significant (p<0.05) results were still obtained in both males and 
females for plasma and whole blood cholinesterase activity, and females for erythrocyte, cerebellum 
and left hemisphere cholinesterase activity.  Greater than 20% plasma cholinesterase inhibition 
compared to controls was observed at 8 hours in males at 0.25 and 0.5 mg/kg bw, and females at 
0.5 mg/kg bw.   
 

Percentage plasma, erythrocyte, whole blood and brain region cholinesterase inhibition compared to 
controls: aldicarb sulfoxide 

  Hours post-dose 

1 4 8 Cholinesterase 
determination 

Dose 
(mg/kg bw) ?  ?  ?  ?  ?  ?  

0.25 96*** 92 53 25 27 -18 Plasma 

0.50 93 93* 70 78* 48 37 

0.25 56** 70** 30 5 13 -25 Erythrocyte 

0.50 64** 73** 7 49** 19 9 

0.25 69** 81* 23 14 17 -22 Whole blood 

0.50 73** 83** 32** 63* 27 22 

0.25 11 34** -13 10 -13 8 Frontal cortex 

0.50 16 29** -6 20 3 -1 

0.25 15 34** -13 20 9 -6 Hippocampus 

0.50 21* 55** -5 5 23 -7 

0.25 30** 37** 2 9 -6 5 Cerebellum 

0.50 42** 47** 17 23** 12 12 

0.25 4 25 6 13 -15 1 Caudate/putame
n 0.50 -9 12 8 11 0 1 

Left hemisphere 0.25 16 20** 1 2 -4 1 
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 0.50 31** 36** 4 14** 1 2 

*p<0.05, **p<0.01, ***p<0.001 using Dunnett’s or Dunn’s test. 
negative values represent an increase in activity compared to controls  
 
Aldicarb sulfone:  No deaths were observed during the study.  Males and females treated at 
10 mg/kg bw exhibited slight to moderate tremors at 1 hour, and slight tremors at 4 hours.  
Additional clinical signs observed at 1 and 4 hours following dosing included; moderate salivation, 
periorbital, muzzle and or urogenital staining and/or wetness.  At the low-dose there were no clinical 
signs observed at 8 hours.  At 20 mg/kg bw/day moderate tremors, slight to moderate salivation, and 
periorbital, muzzle, and or/urogenital staining and/or wetness were observed 1 hour following dosing, 
and clinical signs continued to be evident at  8 hours.  There were no treatment related effects on 
body weight or brain weight. 
 
Plasma, erythrocyte, whole blood and brain region cholinesterase activity:  Plasma, 
erythrocyte, whole blood and brain cholinesterase inhibition compared to controls are presented in 
the Table below.  With the exception of the caudate/putamen, cholinesterase activity was generally 
significantly (p<0.05) decreased at both doses and all time points.   
 

Percentage plasma, erythrocyte, whole blood and brain region cholinesterase inhibition compared to 
controls: aldicarb sulfone 

  Hours post-dose 

1 4 8 Cholinesterase 
determination 

Dose 
(mg/kg bw) ?  ?  ?  ?  ?  ?  

10 93 92* 86** 84** 81** 77* Plasma 

20 95* 94*** 92*** 91*** 85*** 86** 

10 55** 69** 50** 52** 49** 31 Erythrocyte 

20 63** 66** 52** 70** 52** 47** 

10 67** 81* 60** 67* 56** 51** Whole blood 

20 73** 80* 63** 78*** 57** 63** 

10 42** 44** 27** 44** 41** 44** Frontal cortex 

20 47** 53** 43** 54** 58** 41** 

10 42** 40** 27* 50** 53** 27 Hippocampus 

20 49** 59** 39** 50** 62** 39** 

10 48** 49** 36** 40** 50** 44** Cerebellum 

20 55** 58** 50** 54** 60** 49** 

10 26 39* 19 34 26 33 Caudate/putamen 

20 32* 39* 35** 41 47 35 

10 45** 43** 35** 38** 42** 36** Left hemisphere 

20 55** 57** 49** 53** 57** 42** 

* p<0.05, **p<0.01, ***p<0.001 using Dunnett’s or Dunn’s test.   
 
Brooks W & Broxup B (1994b) An acute study of the potential effects of orally 
administered aldicarb sulfone on neurochemistry in rats. Bio-Research Laboratories Ltd. 
Senneville, Quebec. Report No.: 97351.1, dated September 29, 1994. Sponsor: 
Rhone-Poulenc Canada Inc [Rhone-Poulenc Rural Australia Pty Ltd; Submission No.: 
11791, reference T7] 
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It was stated that this study was conducted in compliance with GLP according to the US EPA (40 
CFR Part 160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from 
nominated protocol were not considered to have significantly altered study conclusions. 
 
This study was intended to evaluate cholinesterase inhibition in blood and brain samples from rats, 
following the administration of a single oral dose of aldicarb sulfone and was conducted as a follow 
up to Study 97352, which showed significant inhibition of blood and brain cholinesterase activity 8 
hours after treatment.  Groups of ten male and ten female Sprague-Dawley rats (Crl:CD®(SD)BR, 
Charles River Canada Inc., Quebec; 57-74 days of age; ?  270-409 g, ?  192-265 g) were given 
aldicarb sulfone (Rhone-Poulenc Ag Company, North Carolina; Lot No. 25DEQ30; stated purity 
99.9%) in deionised water by oral gavage at doses of 10 and 20 mg/kg bw.  Dose volume was 
10 mL/kg.  A control group was similarly maintained except that it was treated with the vehicle only.  
Rats were observed for mortality and clinical signs pre- and post-dosing and at either 24 or 48 
hours.  Body weights were recorded prior to treatment and at sacrifice.  Blood samples were taken 
from groups of rats (5/sex/group) for plasma, erythrocyte and whole blood cholinesterase 
determinations at 1, 8 and 24 hours.  The remaining rats (5/sex/group) were similarly treated at 48 
hours.  At 24 or 48 hours, rats were exsanguinated, the brains removed and weighed, and 
cholinesterase activity was measured in the left hemisphere, frontal cortex, hippocampus, cerebellum 
and caudate/putamen.  No necropsy was performed. 
 
Mortality and clinical signs:  There was no mortality recorded during the study.  Clinical signs were 
limited to abdominal or ventral surface urogenital staining in two females at the high-dose. 
 
Body weight:  Significant (p<0.01) weight loss compared to controls was observed in male (control; 
-5.8 g, 20 mg/kg bw; -30.2 g) rats at 24 hours at 20 mg/kg bw, and male (control; -3.5 g, 20 mg/kg 
bw; -22.6 g) and female (control; -4.2 g, 20 mg/kg bw; -19.6 g) rats at 20 mg/kg bw at 48 hours.   
 
Brain weight: There were no significant (p<0.05) differences in brain weight. 
 
Plasma, erythrocyte, whole blood and brain region cholinesterase:  The inhibition of plasma, 
erythrocyte, whole blood and brain region cholinesterase activities compared to controls are shown 
in the Table below.  Significant (p<0.05) inhibition of plasma cholinesterase activity was observed 1 
and 8 hours post-dose in males and females treated at 10 and 20 mg/kg bw.  At 24 hours, plasma 
cholinesterase activity had recovered in low-dose animals, but persisted in 20 mg/kg bw groups.  
Inhibition of plasma cholinesterase activity remained greater than 20% in high-dose males and 
females at 48 hours.  Erythrocyte and whole blood cholinesterase activities were inhibited 
significantly (p<0.05) and/or greater than or equal to 20% compared to controls in males and 
females at 1 and 8 hours.  By 24 hours, erythrocyte cholinesterase activity had recovered in males, 
but remained greater than 20% inhibited compared to controls at 48 hours in females.  A similar 
pattern was observed for whole blood.    
 
Brain region cholinesterase activity was not affected at a dose of 10 mg/kg bw at either 24 or 48 
hours.  At 20 mg/kg bw significant (p<0.05) and/or greater than 20% inhibition of cholinesterase 
activity compared to controls was observed in both males and females at 24 hours in the frontal 
cortex, hippocampus, cerebellum, caudate/putamen and left hemisphere.   
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Percentage plasma, erythrocyte, whole blood and brain cholinesterase inhibition compared to controls 

 Hours post-dose 

1 8 24 48 Cholinesterase 
determination 

Dose 
(mg/kg bw) ?  ?  ?  ?  ?  ?  ?  ?  

10 94 92** 76** 75** 0 5 5 37 Plasma 

20 97** 94** 86** 87** 58* 63* 27 48 

10 58** 51 43 20 4 12 9 21 Erythrocyte 

20 66** 36 51 60* 5 35 -2 22 

10 73** 82** 53** 52** 0 -11 8 29 Whole blood 

20 79** 86** 60** 76** 22 40 7 36 

10 - - - - 4 10 -4 3 Frontal cortex 

20 - - - - 27* 34** 4 10 

10 - - - - 6 -8 1 -3 Hippocampus 

20 - - - - 36** 24 8 -11 

10 - - - - -2 -1 4 0 Cerebellum 

20 - - - - 27* 50** 7 1 

10 - - - - -36 8 -14 11 Caudate/putamen 

20 - - - - -27 34 -16 -3 

10 - - - - 9 -1 0 3 Left hemisphere 

20 - - - - 29* 35** 1 2 

* p<0.05, **p<0.01, ***p<0.001 using Dunnett’s or Dunn’s test.   
negative values represent an increase in activity compared to controls  
 
Carnegie-Mellon Institute of Research (1980a) Effect of a single peroral dose of aldicarb 
on cholinesterase inhibition and recovery in the rat.  Carnegie-Mellon Institute of 
Research. Report No.: 43-2, dated January 11, 1980 Sponsor: Union Carbide Corporation 
[Union Carbide Corporation; Submission No.: 1355, reference T99; A3162/1 B22] 
 
A number of studies were conducted in rats to determine the time-course of inhibition of plasma and 
erythrocyte cholinesterase activity following single oral doses of aldicarb.  It was stated that these 
studies were conducted in accordance with GLP principles.  No further detail was provided. 
 
(i) In a poorly reported and designed study, single doses of analytical grade aldicarb (Union Carbide 
Corporation; Sample No.: 2-DEQ-85; no purity or stability data) in corn oil (Mazola corn oil) were 
administered to groups of H1a:(WI)BR Wistar rats (5/sex/group; Hilltop Laboratory Animals, 
Scottdale, PA; 5-6 weeks of age; body weight not stated) by gavage at 0, 0.011, 0.033, 0.1 and 
0.3 mg/kg bw.  Prior to dosing, males were fasted for 2 hours and females were fasted overnight.  
Mortality and clinical signs were observed at unspecified periods.  Blood samples (0.5 mL) were 
obtained 0.5, 2, 6 and 25 hours after dosing from males and 0.5, 1, 2, 6 and 25 hours after dosing 
from females.   
 
Mortality:  All animals died within four hours of dosing at 0.3 mg/kg bw.  In the 0.1 mg/kg bw 
group, there was one male and one female death.  One male rat died in each of the control and 
0.033 mg/kg bw groups.  The authors considered that the latter two deaths were probably a result of 
repeated blood sampling. 
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Clinical signs:  No clinical signs indicative of cholinesterase poisoning were observed in the control 
group, or the 0.011 or 0.033 mg/kg bw aldicarb treated groups.  Four hours after treatment, control 
females exhibited diarrhoea, urination and weakness that were considered related to corn oil 
administration and the stress of repeated blood sampling.  
 
The female that died in the 0.1 mg/kg group exhibited audible respiration, excessive salivation, 
tremors and fasciculations 30 minutes following dosing.  Tremors, excessive salivation, urination and 
soft faeces were evident in the remaining females treated at 0.1 mg/kg bw.  All males at the same 
dose exhibited audible respiration and tremors, while the male that died also showed excessive 
salivation. 
 
At 0.3 mg/kg bw, clinical signs indicative of cholinesterase poisoning were observed in all males and 
females.  All rats showed excessive salivation and generalised tremors within 30 minutes of dosing.  
Other clinical signs observed in some animals included fasciculations, convulsions, arched back and 
audible respiration.  
 
Plasma and erythrocyte cholinesterase:  Plasma and erythrocyte cholinesterase inhibition 
compared to pretreatment activities are presented in the Table below.  Marked variations in 
inhibition compared to pre-dose values were observed for both plasma and erythrocyte 
cholinesterase inhibition in individual animals in both treated and control groups.  The usefulness of 
these results was limited due to the excessive repeated blood sampling of rats, insufficient and clotted 
samples at various sampling points, and animal mortality.   
 

Plasma and erythrocyte cholinesterase inhibition compared to pre-dose values 

 Hours post-dose 

0.5 1 2 6 25 Cholinesterase 
determination 

Dose 
(mg/kg bw) ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  

Plasma 0 -3 19 - 16 11 - 10 27 21 42 

 0.011 53a 38b - 27 25a 20 24 26 15 20b 

 0.033 88b 83c - 80c 49c 73c* 20 32 8 25 

 0.1 95b 87c - 90c 82a 91c* 31 68 8 32 

 0.3 94b 95c - - - - - - - - 

Erythrocyte  0 -16 4 - 18 -23 - -2 -2 0 -31 

 0.011 36a 35b - 29 9 26 20 -22 -6 -46 

 0.033 86c 84c - 86 0 74c* 10 -3 -1 -23 

 0.1 91c 86c - 90 88b 90c* 25 34 -6 -23 

 0.3 92c 91c - - - - - - - - 
ap<0.05, b0.01<p<0.001, cp<0.001, c*significant vs the 0.011 mg/kg bw group 
negative values represent an increase in cholinesterase activity compared to pre-dose 
- cholinesterase activity was not measured at this sample point 
 
(ii) Single doses of analytical grade aldicarb (Union Carbide Corporation; Sample No.: 2-DEQ-85; 
no purity or stability data) in corn oil (Mazola corn oil) were administered to groups of six male 
H1a:(WI)BR Wistar rats (Hilltop Laboratory Animals, Scottdale, PA; 5-6 weeks of age; body 
weight not stated) by gavage at 0 (vehicle control), 0.00275, 0.0055 and 0.011 mg/kg bw.  
Mortality and clinical signs were observed at unspecified periods.  Blood samples (0.5 mL) were 
obtained from rats for plasma and erythrocyte cholinesterase determinations 0.5, 2 and 26 hours 
after dosing.   
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Mortality:  Three deaths (one rat in each of the control, 0.0055 and 0.011 groups) were attributed 
to anaesthetic overdose and the stress of bleeding.   
Clinical signs:  No treatment-related clinical signs were observed. 
 
Plasma and erythrocyte cholinesterase:  Plasma and erythrocyte cholinesterase activities 
compared to pre-dose values are shown in the Table below.  Significant inhibition of erythrocyte 
cholinesterase activity was observed in males dosed at 0.0055 and 0.011 mg/kg bw, 0.5 hours after 
treatment.  Slight, but non-significant (p>0.05) inhibition of plasma cholinesterase activity was 
observed at the same doses. 
 

Plasma and erythrocyte cholinesterase inhibition compared to pre-dose values 

 Hours post-dose 

Cholinesterase 
determination 

Dose 
(mg/kg bw) 

0.5 2 26 

0 8 12 8 

0.00275 8 14 3 

0.0055 16 14 6 

Plasma 

0.011 17 13 4 

0 -3 10 -4 

0.00275 10 14 5 

0.0055 19* 14 8 

Erythrocyte  

0.011 18* 18 2 

*p<0.05 
negative values represent an increase in cholinesterase activity compared to controls  
 
(iii) Analytical grade aldicarb (Union Carbide Corporation; Sample No.: 2-DEQ-85; no purity or 
stability data) in corn oil (Mazola corn oil) was administered to groups of six male H1a:(WI)BR 
Wistar rats (Hilltop Laboratory Animals, Scottdale, PA; 5-6 weeks of age; body weight not stated) 
by gavage at doses of 0 (vehicle control), 0.00275, 0.0055, 0.011 (0.002 mg/mL corn oil) and 
0.011 mg/kg bw (0.01 mg/mL corn oil).  Animals were observed for mortality and clinical signs at 
unspecified periods.  Blood samples (0.5 mL) were obtained from rats for plasma and erythrocyte 
cholinesterase determinations 0.5, 2, 6 and 26 hours after dosing.   
 
Mortality:  One death occurred in each of the control, 0.00275, 0.0055 and 0.011 (0.002 mg/mL) 
groups.  The deaths were attributed to anaesthetic overdose and the stress of blood sampling. 
 
Clinical signs:  No clinical signs attributable to treatment were observed. 
 
Plasma and erythrocyte cholinesterase:  Considerable variation in both plasma and cholinesterase 
activity was observed in treated and control animals within groups.  There was no dose-response 
relationship for the inhibition of cholinesterase activity and effects were not considered clearly 
attributable to treatment.   
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Plasma and erythrocyte cholinesterase inhibition compared to pre-dose values 

 Hours post-dose 

Cholinesterase 
determination 

Dose 
(mg/kg bw) 

0.5 2 6 26 

0 4 9 23 22 

0.00275 10 21 40 30 

0.0055 12 11 29 32 

0.011 (0.001 mg/mL) 14 13 38 28 

Plasma 

0.011 (0.002 mg/mL) 23 14 13 20 

0 20 9 -6 -10 

0.00275 22 27* -10 -36*** 

0.0055 20 28* 3 3* 

0.011 (0.001 mg/mL) 36 33*** 16 22*** 

Erythrocyte  

0.011 (0.002 mg/mL) 23 13 -7 13 

*p<0.05, ***p<0.001 
negative values represent an increase in cholinesterase activity compared to pre-dose 
 
Cambon C, Declume C & Derache R (1979) Effect of the insecticidal carbamate derivatives 
(Carbofuran, Pirimicarb, Aldicarb) on the activity of acetylcholinesterase in tissues from 
pregnant rats and fetuses.  Toxicology and Applied Pharmacology 49: 203-208 Published. 
 
Nulliparous pregnant female rats (8/dose; source not specified; 220-240 g) were fasted overnight 
and subsequently given analytical grade aldicarb (stated purity 99%) by oral gavage at doses of 
0.001, 0.01 and 0.1 mg/kg bw on day 18 of gestation.  The test chemical was initially dissolved in 
diethyloxide then added to maize oil, and the diethyloxide was evaporated at room temperature.  
Two control groups were maintained in parallel and received maize oil under the same conditions.  
Doses were delivered at a volume of 5 mL/kg bw. 
 
Treated rats were killed 1, 5 or 24 hours after dosing. Control groups were killed either at day 18 
(for comparison with animals killed 1 and 5 hours after dosing) or day 19 (for comparison with 
animals killed 24 hours after dosing).  Cholinesterase activity was determined for whole blood, brain 
and liver samples of both dams and foetuses.  For analysis of foetal tissues, all the foetuses from one 
dam were pooled.  Mean values of cholinesterase activity were compared by the F test. 
 
Results 
 
There were no deaths.  Clinical signs (tremors, salivation, miosis, dyspnoea and piloerection) were 
observed at the high-dose, and it was stated that “for the lower dosages group these signs were less 
severe.” 
 
Cholinesterase activity inhibition in treated groups compared to controls on day 18 or 19 are shown 
in the Table below. 
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% inhibition of cholinesterase activity compared to controls on days 18 and 19 

Dose  
(mg/kg bw) 

Time 
(hr) 

Maternal 
blood 

Foetal 
blood 

Maternal 
brain 

Maternal 
liver 

Foetal brain Foetal liver 

0.001 1 0 12* 5 17* 18** 16** 

0.01 1 4 25*** 14 28* 31** 24** 

 5.0 18*** 45** -1 28*** 10* 14** 

 24.0 14* 25** 13 15 14* 23** 

0.1 1 30** 47** 25* 52** 42** 40** 

 5 33** 39** 20*** 39** 26** 11* 

 24 7* 23** 10 13 10 20** 

*p<0.05, **p<0.01, **p<0.001 
negtive values represent an increase in cholinesterase activity compared to controls  
 
On the basis of the observed data, the authors suggested that the foetus was more sensitive than the 
maternal animal to cholinesterase inhibition by aldicarb. Consideration of the data at 5 and 24 hours 
revealed inconsistencies with the rest of the aldicarb database, in that in some cases, the inhibition 
observed at 5 hours was greater than that observed at 1 hour, and significant (p<0.05, p<0.01) 
inhibitions were also observed at 24 hours. In view of the non-standard protocols, the inconsistent 
results compared to the rest of the database which shows similar doses for cholinesterase inhibition, 
and the isolated nature of these findings, the toxicological relevance of these results was not clear. 
 
Carnegie-Mellon Institute of Research (1980b) Effect of a single peroral dose of aldicarb 
on cholinesterase inhibition and recovery in the rabbit.  Carnegie-Mellon Institute of 
Research. Report No.: 43-3, dated January 11, 1980 Sponsor: Union Carbide Corporation 
[Union Carbide Corporation, reference T100; Submission No.: 1355; A3162/1 B22] 
 
Studies were conducted in rabbits to determine the time-course of plasma and erythrocyte 
cholinesterase activity inhibition following single oral doses of aldicarb.  It was stated that these 
studies were conducted in accordance with GLP principles.  No further detail was provided. 
 
(i) Groups of four male New Zealand White rabbits (Three Springs Kennel Company, Butler, PA; 
16-19 weeks of age; body weight not stated) were given aldicarb (Union Carbide Corporation; 
Sample No.: 42-429; purity and stability not stated) in corn oil by oral gavage at single doses of 0 
(vehicle control), 0.00275, 0.011, and 0.033 mg/kg bw.  Rabbits were fasted overnight prior to 
dosing and water was supplied ad libitum.  Animals were observed for mortality and clinical signs at 
unspecified intervals.  Blood samples were obtained for plasma and erythrocyte cholinesterase 
activity three times in the week prior to dosing and 0.5, 2, 6 and 24 hours following dosing.   
 
Mortality and clinical signs:  There was no mortality and no clinical signs were observed during the 
study. 

Plasma and erythrocyte cholinesterase:  There was considerable variation in individual animal 
plasma and erythrocyte cholinesterase activity.  Significant (p<0.05) inhibition of plasma 
cholinesterase activity was observed at the high-dose only, 0.5 hours after treatment.  On occasion, 
significant (p<0.05, 0.01<p<0.001, p<0.001) inhibition of erythrocyte cholinesterase activity was 
observed at 0.5 and/or 2 hours, however statistically significant inhibition of 20% or greater was 
observed only at the high-dose. 
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Plasma and erythrocyte cholinesterase inhibition compared to pre-dose values 

 Hours post-dose 

Cholinesterase 
determination 

Dose 
(mg/kg bw) 

0.5 2 6 24 

0 8 8 10 18 

0.00275 15 20 16 20 

0.011 14 -10 10 16 

Plasma 

0.033 34** 14 7 25 

0 -11 -20 -35 -8 

0.00275 4 -7* -44 4 

0.011 12* 4** -30 11 

Erythrocyte  

0.033 31*** 0** -33 -5 

*p<0.05, **0.01<p<0.001, ***p<0.001 significantly different from controls  
negative values represent an increase in cholinesterase activities compared to pre-dose 
 
(ii) Groups of four male New Zealand White rabbits (Three Springs Kennel Company, Butler, PA; 
16-19 weeks of age; body weight not stated) were given aldicarb (Union Carbide Corporation; 
Sample No.: 2-DEQ-85; purity and stability not stated) in corn oil by oral gavage at single doses of 
0 (vehicle control), 0.001375, 0.00275, and 0.033 mg/kg bw.  Rabbits were observed for mortality 
and clinical signs at unspecified intervals.  Blood samples were obtained for plasma and erythrocyte 
cholinesterase activity three times in the week prior to dosing and 0.5, 2, 6 and 24 hours following 
dosing.   
 
Mortality and clinical signs:  There was no mortality and no clinical signs were observed during the 
study. 
 
Plasma and erythrocyte cholinesterase:  Plasma and erythrocyte cholinesterase activities were  
greater than 20% (p<0.05, p<0.001) inhibited at 0.033 mg/kg bw at 0.5 hours only.  Interpretation 
of the biological significance of other significant (p<0.05) findings was unclear because of 
considerable variations in the data.   
 

Plasma and erythrocyte cholinesterase inhibition compared to pre-dose values 

 Hours post-dose 

Cholinesterase 
determination 

Dose 
(mg/kg bw) 

0.5 2 6 24 

0 -8 -6 -1 -2 

0.001375 6 8* 15* 2 

0.00275 11* 9* 14* 9 

Plasma 

0.033 37*** 16** 6 13 

0 -6 -10 -11 10 

0.001375 -11 -20 -19 7 

0.00275 -10 -28 -19 12 

Erythrocyte  

0.033 23** -12 -12 8 

*p<0.05, **0.01<p<0.001, ***p<0.001 
negative values represent an increase in cholinesterase activities compared to pre-dose. 
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Carnegie-Mellon Institute of Research (1980c) Effect of a single oral dose of aldicarb on 
cholinesterase inhibition and recovery in the dog.  Carnegie-Mellon Institute of Research. 
Report No.: 43-4, dated January 11, 1980 Sponsor: Union Carbide Corporation [Union 
Carbide Corporation; Submission No.: 1355, reference T101; A3162/1 B22] 
 
It was stated that this study was conducted according to GLP principles. 
 
Twelve male mongrel dogs (3/group; White Eagle Laboratories, Doyleston, PA; approximately 5 
months of age; body weight not stated) were given aldicarb (Union Carbide Corporation; Sample 
No.: 2-DEQ-85; no purity or stability data) in corn oil at doses of 0 (vehicle control), 0.001375, 
0.00275, 0.011 mg/kg bw.  Doses volumes (0.002 mg/mL) were administered by injecting the 
solution into the posterior oral cavity with the dog’s head slightly tilted.  Feed (pelleted Wayne Dog 
Food) was supplied each morning and water was supplied ad libitum.  Mortality and clinical signs 
were observed at unspecified intervals.  Blood samples (0.5 mL) were taken via the cephalic vein 
three times prior to dosing and 30 minutes, 2, 6 and 24 hours following dosing.  Plasma and 
erythrocyte cholinesterase activity were determined using an automated colorimetric method.   
 
Mortality and clinical signs:  There was no mortality and no clinical signs were reported throughout 
the course of the study. 
 
Plasma and erythrocyte cholinesterase:  Plasma and erythrocyte cholinesterase inhibition 
compared to pre-dose activity is presented in the Table below.  Plasma cholinesterase activity was 
significantly (p<0.05, p<0.001) inhibited compared to pre-dose values at 2 hours at doses of 
0.001375-0.011 mg/kg bw.  Greater than 20% inhibition was observed at 30 minutes at the same 
doses.   
 
Erythrocyte cholinesterase activity was significantly (p<0.05) inhibited compared to pre-dose values 
at the high-dose, 30 minutes after test compound administration.  Greater than 20% inhibition was 
observed at all doses, including the control group, from 30 minutes to 6 hours.   
 

Plasma and erythrocyte cholinesterase inhibition compared to pre-dose values 

 Hours post-dose 

Cholinesterase 
determination 

Dose 
(mg/kg bw) 

0.5 2 6 24 

0 16 15 15 8 

0.001375 22 24* 17 7 

0.00275 24 24* 16 10 

Plasma 

0.011 33 34*** 23 9 

0 22 22 23 3 

0.001375 19 24 23 4 

0.00275 29 31 26 14 

Erythrocyte  

0.011 39* 35 32 14 

*p<0.05, ***p<0.001 
 
Summary:  The large variability in the inter-assay cholinesterase activity, small sample sizes (n=3), 
dose selection and incomplete reporting limit the usefulness of this study for regulatory purposes. 
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Panasevich RE and Mathews RJ (1980) The effect of aldicarb #2 DEQ-85 upon 
endogenous and exogenous acetylcholine when administered at threshold doses. 
Pharmakon Laboratories, Scranton, Pennsylvania. Report No.: PH-234-UC-001-79, dated 
January 9, 1980 Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission No.: 1355, reference T102; A3162/1 B22] 
 
Two female mongrel dogs (White Eagle Farms; minimum of one year of age; 15-20 kg) were  
anaesthetised with 30 mg/kg bw sodium pentobarbital after 16 to 18 hours of fasting.  Aldicarb 
(source not stated; Sample No.: 2 DEQ-85; purity not stated) and acetylcholine (Aldrich Chemical 
Company; Lot No.: 13, 535-6; purity not stated) were administered via the femoral vein, and the 
dogs were observed for arterial blood pressure, respiration and electrocardiograms.   
 
The dogs were numbered M-368 and M-241.  Acetylcholine was administered to dog M-368 at 
reference doses of 0.016, 0.063 and 0.125 µg/kg, and dog M-241 at doses of 2, 4 and 6 µg/kg, so 
that incremental decreases in blood pressure were observed with increasing dose.  Once 
reproducible responses were obtained, one dog (M-368) was given aldicarb at a dose of 25 µg/kg, 
while the other received doses of 1, 10 and 20 µg/kg bw.  After 10 minutes, acetylcholine was again 
administered at the established doses and the responses were recorded. 
 
No effects on blood pressure, heart rate, respiration, or lead II EKG were noted immediately 
following the intravenous administration of aldicarb at doses of 1, 10, or 20 µg/kg bw.  Both the 
magnitude and duration of autonomic effects produced by the acetylcholine doses were potentiated 
by the administration of aldicarb at each dose level.  Bradycardia and/or asystole were observed in 
both dogs primarily after administration of acetylcholine.  In dog M-368 an increase in the amplitude 
of the t-wave was noted following treatment with aldicarb at 25 µg/kg and after each of the 
subsequent acetylcholine injections.  An increase in the rate of respiration and a decrease in 
respiration amplitude was observed following acetylcholine dosing.  No apparent lead II EKG or 
respiration changes were observed due to interaction of aldicarb at 1, 10 and 20 µg/kg in the 
presence of exogenous acetylcholine.   
 
Dean I & Hudson P (1991) Aldicarb cholinesterase inhibition in dog blood. Inveresk 
Research International, Scotland. Report No.: 7770, dated June 1, 1992 Sponsor: 
Rhone-Poulenc Agro [Rhone-Poulenc Rural Australia Pty Ltd; Submission No: 11791, 
reference T33] 
 
This study was conducted to determine the effect that rapid freezing of blood samples had on plasma 
and erythrocyte cholinesterase inhibition in dogs following treatment with aldicarb.  A group of two 
male and two female beagle dogs (source not stated; age and body weight not stated) were 
administered 0.1 mg/kg bw of aldicarb (Rhone-Poulenc Agro; Batch No.: 25-DEQ-89; purity not 
stated) in the feed (160 g of Pedigree Chum, Pedigree Petfoods) on day 1 of the study, and 
0.2 mg/kg bw of aldicarb on day 3.  The dogs were offered dry food (240 g) after dosing and water 
was available ad libitum.   
 
Whole blood (2.5 mL) was collected via the jugular vein on day 1, pre-dose (-135 min, -105 min, 0 
minutes) and 1, 2, 3 and 4 hours following dosing.  On day 3, blood samples (2.5 mL) were 
collected at –60 min, -30 min and 0 min (pre-dose) and at 1, 2, 3 and 4 hours after dosing.  The 
blood samples were centrifuged immediately after collection and the erythrocytes and plasma 
aspirated into two aliquot’s.  One aliquot was analysed for plasma and erythrocyte cholinesterase 
immediately, while the other was frozen in liquid nitrogen at -20°C and analysed the day after 
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collection.  On day 3 samples for erythrocyte cholinesterase determination were prepared as 
haemolysates using 1% Triton X100 rather than deionised water. 
 
Cholinesterase activity inhibition was calculated by comparison of pre-dose baseline values with 
those obtained post-dose.  The effect of freezing, thawing and storage of plasma and erythrocytes on 
cholinesterase inhibition was determined by comparison of samples analysed immediately and those 
frozen prior to analysis.  No necropsy examination was carried out. 
 
Results 
 
Mean percentage inhibition of plasma and erythrocyte cholinesterase compared to pre-dose values 
for both male and female dogs (n=4) on Days 1 and 3 are shown in the Table below. 
 

Percentage inhibition of plasma and erythrocyte cholinesterase activity in beagle dogs 

Day 1 – 0.1 mg/kg bw 

Hours post-dose Cholinesterase determination 

1 2 3 4 

Plasma cholinesterase (immediate analysis) 61 56 47 39 

Plasma cholinesterase (frozen) 83 80 75 67 

Erythrocyte cholinesterase (immediate analysis) 54 52 36 32 

Erythrocyte cholinesterase (frozen) 46 47 44 33 

Day 3 – 0.2 mg/kg bw 

Plasma cholinesterase (immediate analysis) 71 64 56 50 

Plasma cholinesterase (frozen) 86 84 79 78 

Erythrocyte cholinesterase (immediate analysis) 56 48 44 34 

Erythrocyte cholinesterase (frozen) 51 47 46 34 

 
There was little variation in mean pre-dose plasma cholinesterase activities at -135, -105 or 0 
minutes, or between samples immediately analysed or those frozen.  Maximum inhibition of plasma 
cholinesterase was observed 1 hour after dosing.  At 4 hours, plasma cholinesterase had not 
returned to pre-dose levels, however pre-dose values on Day 3 were generally fairly similar to Day 
1, indicating full recovery.  Rapid freezing of plasma samples appeared to preserve plasma 
cholinesterase inhibition more effectively than maintaining the samples at room temperature until 
analysis.  
 
Pre-dose erythrocyte cholinesterase activity showed more variation than plasma cholinesterase 
activity, as may be expected due to the nature of the samples and additional processing steps 
required.  Erythrocyte cholinesterase inhibition was generally fairly similar between samples analysed 
immediately and those frozen before analysis.  On day 3, the procedure had been changed slightly in 
order to remove calcium ions using EDTA, and to facilitate complete haemolysis of erythrocytes, 1% 
Triton X100 was used instead of water.   
 
Analysis of individual data showed that the female dogs generally exhibited greater inhibitions of both 
plasma and erythrocyte cholinesterase activity than the males.  This finding has not been observed 
consistently in other studies and should be interpreted with caution given the small number of animals 
used in this study. 
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Trutter JA (1987) Acute oral toxicity study in Cynomolgus monkeys. Aldicarb 
sulfoxide/sulfone residue in watermelon. Hazleton Laboratories America, Inc., Virginia. 
Report No. 400-720, dated January 8, 1987 Sponsor: Union Carbide Agricultural Products 
Company, North Carolina [Rhone-Poulenc Rural Australia Pty Ltd; Submission No.: 
11791, reference T8] 
 
It was stated that this study was conducted in compliance with GLP standards as set forth in Title 40 
of the US Code of Federal Regulations Part 160. 
 
This study was designed to determine the effect of the ingestion of watermelon containing aldicarb 
metabolites on plasma and erythrocyte cholinesterase activities in monkeys.  Watermelon containing 
a maximum residue level of 4.9 ppm aldicarb sulfoxide/sulfone was given to a group of cynomolgus 
(Macaca fascicularis) monkeys (3/sex; Hazleton Research Animals; aged 3-10 years; ?  2.8-4.9 kg, 
?  2.6-3.4 kg) to achieve a single dose of 0.005 mg/kg bw.  A control group of 3 males and 3 
females was similarly maintained except that it received watermelon containing no aldicarb metabolite 
residue at a rate of 20 g/kg bw.  Animals were observed for clinical signs every half-hour for six 
hours, and at 12, 18 and 24 hours.  Plasma and erythrocyte cholinesterase activities were 
determined on days –16, -8, -3 and 3 hours prior to dosing, and 1, 2, 4, 6, 12, 18 and 24 hours 
post-dosing.  The study was terminated after the 24-hour blood sampling.  No further observations 
were recorded. 
 
Mortality and clinical signs:  No animals died during the study, and no clinical signs were 
observed.   
 
Plasma and erythrocyte cholinesterase:  Plasma cholinesterase and erythrocyte cholinesterase 
activity inhibition compared to the pre-dose (3 hours prior to dosing) values are shown in the Table 
below.  Plasma cholinesterase was inhibited greater than 20% compared to pre-dose at 1 and 2 
hours in both males and females, and erythrocyte cholinesterase did not differ from controls at any 
time point.  
 

Plasma and erythrocyte cholinesterase activity inhibition compared to pre-dose values 

Plasma 

Hours after dosing 

1 2 4 6 12 18 24 

Dose 
mg/kg bw 

?  ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  

0.005 37 37 33 25 16 9 0 3 1 -1 5 7 11 10 

Erythrocyte 

0.005 7 10 7 4 -9 -9 -1 -6 -9 -4 0 -5 -3 -8 
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3.2 Metabolites and Reaction Products 
 
3.2.1 Median lethal dose studies 
 
Aldicarb Sulfoxide  
 

Species 
[strain] 

Sex Group 
Size 

Vehicle Purity 
(%) 

Doses 
Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 
1.13 
0.49 Rat [H-W] M NS Corn oil NS NS 
0.71 

Weil, (1970c) 

Rat [Wistar 
derived] 

M 5 Corn oil NS 0.4, 0.8 or 1.6 0.857 Weil, (1970h) 

Rat [H-W] M NS 
0.1% in 
corn oil  

NS NS 0.88 Nycum, (1968b) 

Rat [NS] M NS NS NS NS 0.84 
West & 
Carpenter, (1966a) 

NS=Not stated 
 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle 
Purity 
(%) 

Doses 
Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Dermal 

Rabbit [NS] M 4 or 5 
0.25% 
water 

NS 20 >20 Weil, (1969c) 

Intraperitoneal 
Rat [NS] M NS Saline NS NS 0.47 Weil, (1970c) 
Intravenous 
Rat [NS]  M NS Water NS NS 0.37 Weil, (1970c) 

NS=Not Stated 

 
 
 
 
Aldicarb Oxime 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle 
Purity 
(%) 

Doses 
Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 
Rat [NS] M NS corn oil NS NS 2380 Weil, (1970c) 

Rats [H-W] NS NS undiluted NS NS 
0.707 mL/kg 
bw 

Weil & Carpenter, 
(1974d) 

NS=Not Stated 

 

Species 
[strain] 

Sex Mode 
Group 
Size 

Vehicle Purity (%) 
Doses 
Tested 
(mg/m3) 

LC50 
(mg/m3) 

Reference 

Inhalation {4 h} 
Rat [SD] M/F Whole 5/sex None NS 670, 1120, 1560 Dudek, (1984) 
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body 2550 or 
4910/4 hours  
(84% 
droplets ≤6 
µm) 

[GLP] 

NS=Not Stated; SD=Sprague-Dawley 
 
Aldicarb Sulfone 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity (%) 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 
Rat [Wistar 
derived] 

M 15 corn oil NS 20 or 40 37.8 Weil, (1970h) 

20 
Rat [NS] M NS corn oil 

99.9% free 
of aldicarb 
sulfoxide 

NS 
24.6 

Weil, (1970c) 

Rat [H-W] M NS 
1% in 
corn oil 

NS NS 25 Nycum, (1968b) 

Dermal 

Rabbit [NS] M 4 or 5 
0.25% 
in water 

NS 20 >20 Weil, (1969c) 

 
Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity (%) 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Intraperitoneal 

Rat [NS] M NS 
PEG 
400 

NS NS 21.2 Weil, (1970c) 

Intravenous 

Rat [NS] M NS 
PEG 
400 

99.9% free 
of aldicarb 
sulfoxide 

NS 14.9 Weil, (1970c) 

NS=Not Stated 

 
Aldicarb oxime sulfoxide 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) Reference 

Oral 

Rat [H-W] M NS 
10% in 
water 

NS NS 8060 Nycum, (1968a) 

NS=Not Stated 
 
Aldicarb oxime sulfone 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 

Rat [H-W] M NS 
5% in 
corn oil 

NS NS 1590 Nycum, (1968a) 

NS=Not Stated 
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Aldicarb sulfoxide nitrile 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 

Rat [H-W] M NS none NS NS 4000 Nycum, (1968a) 

NS=Not Stated 

 
Aldicarb sulfone nitrile 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 

Rat [H-W] M NS 
1% in 
PEG 
400 

NS NS 350 Nycum, (1968a) 

NS=Not Stated 

 
Aldicarb nitrile 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 

Rat [H-W] M NS 
1% in 
water 

NS NS 570 
West & 
Carpenter, (1966a) 

NS=Not Stated 

 
2-methyl-2-(methylsulfinyl) propanol-1 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity 
Doses Tested 
(mg/kg bw) 

LD50 
(mL/kg 
bw) 

Reference 

Oral 

Rat [H-W] NS NS none NS NS 11.3 Weil, (1969b) 

NS=Not Stated 
 
Aldicarb Sulfoxide and Sulfone 
 

Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity 
Doses Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Intravenous 
4, 8 or 16 9.51 Rat [Wistar 

derived] 
M 5 corn oil 50:50 (v/v) 

1, 2 or 4 1.41 
Weil, (1970h) 

Reaction Products 
 
A summary of findings of reaction products with aldicarb is shown in the Table below. 
 
Aldicarb and formaldehyde (Reaction products) 
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Species 
[strain] 

Sex 
Group 
Size 

Vehicle Purity (%) 
Doses 
Tested 
(mg/kg bw) 

LD50 
(mg/kg bw) 

Reference 

Oral 

Rat [Hilltop-
Wistar] 

M 5 corn oil 

NS (70% 
mixture of 
aldicarb in 
methylol 
and 
aldicarb in 
water) 

0.5, 1, or 2 1.07 
Myers, 
(1984c) 

 
 
 
3.3  End Use Products 
 
A summary of findings of acute dose studies with aldicarb is shown in the Table below. In all studies, 
doses refer to the End Use Product. 
 
3.3.1  Median lethal dose studies 
 
Temik 50WP 
 

Route Species Sex Group Size 
Doses Tested 
(mg/kg bw) 

LD50 (mg/kg bw) Reference 

0.80 
0.65 
1.25 
0.95 

M NS NS 

0.86 
0.60 
0.75 

Oral Rat [H-W] 

F NS NS 
1.05 

Intraperitoneal Rat [H-W] M/F NS NS 0.44 

Carpenter 
& Smyth, 
(1965) 

NS=Not Stated; H-W=Harlan-Wistar 

 
Temik 50S 
 

Route Species Sex 
Group 
Size 

Doses Tested 
(mg/kg bw) 

LD50 (mg/kg bw) Reference 

Oral Rat [H-W] M NS NS 0.70 

Dermal Rabbit [NZW] M NS 
NS(24 h with 
occlusion) 

32 

Carpenter 
& Smyth, 
(1965) 

NS=Not Stated; H-W=Harlan-Wistar; NZW=New Zealand white 
 
Temik 5G 
 

Route Species Sex 
Group 
Size 

Doses Tested 
(mg/kg) 

LD50 (mg/kg bw) Reference 

M 20, 28.3 or 40 31.3 (M) Oral (corn cob 
grit) 

Rabbit [NZW] 
F 

5 
20, 40 or 80 32.5 (F)  

Myers et al., 
(1983b) 
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M >2000 (2/5 deaths) 
Dermal Rabbit [NZW] 

F 
5 

2000 (24 h, with 
occlusion and the 
applied material 
was removed) 

<2000 (3/5 deaths) 
(1 dose only) 

Myers et al., 
(1983a) 

NS=Not Stated; NZW=New Zealand white 

 
 
Temik 5G – Moistened with Saline  
 

Route Species Sex 
Group 
Size 

Doses Tested 
(mg/kg) 

LD50 (mg/kg bw) Reference 

Dermal (corn 
cob grits) 

2 or 
4/group 

800, 1600, 3200 or 
6400 (24 h, with 
occlusion and the 
test material was 
removed) 

2850 

Dermal (corn 
cob grits) 
(abraded) 

M 

4 

400, 800, 1600 or 
3200 (24 h, with 
occlusion and the 
applied material 
was removed) 

1010 

Dermal (corn 
cob grits) 

800, 1600, 3200 or 
6400 (24 h, with 
occlusion and the 
applied material 
was removed) 

2690 

Dermal (corn 
cob grits) 
(abraded) 

Rabbit [NZW] 

F 4 
800, 1600 or 3200 
(24 h, with 
occlusion and the 
applied material 
was removed) 

1130 

Myers et al., 
(1982) 

NS=Not Stated; NZW=New Zealand white 
 
Temik 10G 
 

Route Species Sex 
Group 
Size 

Doses Tested 
(mg/kg) 

LD50 (mg/kg bw) Reference 

NS 0.60 
Oral Rat [H-W] M 

5 
NS 

>1 (0/5 deaths) 
Carpenter & 
Smyth, (1965) 

Oral (BC coal) 4 10 or, 20 14.1 

Oral (gypsum) 
Rabbit [NS] F 2 or 

4/group 
5, 10 or 20 7.94 

Myers et al., 
(1975) 

Oral Rabbit [NS] M 10, 20 or 40 17.8 

M 
1250, 2500 or 5000 
(4 h, with 
occlusion) 

2100 
Dermal (dry) Rat [NS] 

F 

4 

2500 or 5000 (4 h, 
with occlusion) 

3970 

Weil & 
Carpenter, 
(1974b) 

Dermal (BC 
coal) 

1250, 2500 or 5000 
(4 h, with 
occlusion) 

2500 

Dermal 
(gypsum) 

Rat [Wistar 
derived] 

M 4 
2500 or 5000 (4 h, 
with occlusion) 

3150 

Myers et al., 
(1975) 
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Dermal M NS 
NS (24h, with 
occlusion) 

141 
Carpenter & 
Smyth, (1965) 

Dermal (dry) 
Rabbit [NZW] 

M 4 
4800 (4h, with 
occlusion) 

>4800 (0/4 deaths) 
Weil & 
Carpenter, 
(1974b) 

NS=Not Stated; H-W=Harlan-Wistar; NZW=New Zealand White 
 
 
 
Temik 10G Moistened with Saline (saline added at 30 minute intervals) 
 

Route Species Sex 
Group 
Size 

Doses Tested 
(mg/kg) 

LD50 (mg/kg bw)  Reference 

400, 800 or 1600 (4 
h, with occlusion) 

1130 

283 
317 
283 

Dermal Rat [NS] M 4 
200 or 400 (4 h, 
with occlusion) 

317 

Myers & Weil, 
(1975) 

Dermal (BC 
Coal) 

400, 800 or 1600 (4 
h, with occlusion) 

713 

Dermal 
(gypsum) 

Rat [Wistar 
derived] 

M 4 
400 or 800 (4 h, 
with occlusion) 

635 

Myers et al., 
(1975) 

M 
400 or 800 (4 h 
with occlusion) 

566 

Dermal Rat [NS] 
F 

4 400, 800, 1600 or 
3200 (4 h with 
occlusion) 

673 

Dermal Rabbit [NZW] M 
1 or 
4/group 

2400 or 4800 (4 h, 
with occlusion)  

>4800 (0/4 deaths) 

Weil & 
Carpenter, 
(1974b) 

NS=Not Stated; NZW=New Zealand White 
 
 
Temik 10GV 
 

Route Species Sex 
Group 
Size 

Doses Tested 
(mg/kg) 

LD50 (mg/kg bw) Reference 

Oral Rat [H-W] M 5 5.0, 10.0 7.07  
2500 

Dermal 
1250, 2500, 5000 or 
10000 (4 h, with 
occlusion) 

4660 

Dermal 
Coal Substrate 

Rat [H-W] M 5 
1250, 2500 or 5000 
(4 h, with 
occlusion) 

2500 

Weil, (1972a) 

Dermal Rat [H-W] M 5 
2560 or 5120 (4 h, 
with occlusion) 

3950 Weil, (1970d) 

Dermal Rat [H-W] M 5 
1250, 2500, 5000 or 
10000 (4 h, with 
occlusion) 

4580 Weil (1971) 

NS=Not Stated; H-W=Harlan-Wistar 

 
 
Temik 10GC Moistened with Saline (saline added at 30 minute intervals) 
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Route Species Sex Group 
Size 

Doses Tested 
(mg/kg) 

LD50 (mg/kg bw) Reference 

200 or 400 (4 h, 
with occlusion) 

283 

100, 200, 400 or 
800 (4 h, with 
occlusion) 

336 Dermal Rat [H-W] M 4 

100, 200 or 400 (4 
h, with occlusion) 

224 

Weil & 
Carpenter, 
(1969) 

NS=Not Stated; H-W=Harlan-Wistar 
 
 
Temik 15G 
 

Route Species Sex 
Group 
Size 

Doses Tested 
(mg/kg bw) 

LD50 (mg/kg bw)  Reference 

Oral (corn cob) 4 6.67 or 13.3 8.4 

Oral (gypsum) 
Rabbit [NS] F 1 or 

4/group 
3.33, 6.67 or 13.3 5.29 

Myers et al., 
(1975) 

Oral Rabbit [NS] M 
1 or 
4/group 

6.67, 13.33 or 26.67 10.6 
Weil & 
Carpenter, 
(1974b) 

Dermal (corn 
cob) 

2500 or 5000 (4 h, 
with occlusion) 

3150 

Dermal 
(gypsum) 

Rat [Wistar 
derived] 

M 4 625, 1250, 2500 or 
5000 (4 h, without 
occlusion) 

1980 

Myers et al., 
(1975) 

M 3150 
Rat [NS] 

F 
4 

2500 or 5000 (4 h, 
with occlusion) 3970 Dermal (dry) 

Rabbit [NZW] M 
1 or 
4/group 

2400 or 4800 (4 h, 
with occlusion) 

>4800 (0/4 deaths) 

Weil & 
Carpenter, 
(1974b) 

NS=Not Stated; NZW=New Zealand White 
 
 
 
Temik 15GV 
 

Route Species Sex Group Size 
Doses Tested 
(mg/kg bw) 

LD50 (mg/kg bw)  Reference 

Dermal Rat [H-W] M 5 

5000, 8000 or 
12800 (4 h, 
without 
occlusion) 

6320 Weil, (1971) 

1953, 3125, 5000, 
8000 or 12800 (4 h, 
with occlusion) 

2780 

Dermal Rat [H-W] M 5 
1250, 2500, 5000 or 
10000 (4 h, with 
occlusion) 

4060 

Weil, (1972a) 

NS=Not Stated; H-W=Harlan-Wistar 
 
 
Temik 15G Moistened with Saline (saline added at 30 minute intervals) 
 

Route Species Sex Group Size Doses Tested 
(mg/kg bw) 

LD50 (mg/kg bw) Reference 
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Dermal (corn 
cob) 

400, 800 or 1600 (4 
h, with occlusion) 

800 

Dermal 
(Gypsum) 

Rat [NS] M 4 
200, 400 or 800 (4 
h, with occlusion) 

283 

Myers et al., 
(1975) 

M 
400 or 800 (4 h, 
with occlusion) 

566 

Rat [NS] 
F 

800, 1600 or 3200 
(4 h with 
occlusion)  

1010 Dermal 

Rabbit 
[NZW] 

M 

4 

2400 or 4800 (4 h, 
with occlusion)  

4800 

Weil & 
Carpenter, 
(1974b) 

NS=Not Stated; NZW=New Zealand white 
 
Temik 15GG  
 

Route Species Sex Group Size Doses Tested 
(mg/kg bw) 

LD50 (mg/kg bw) Reference 

M 
2000, 2600 (48 h, 
with occlusion) 

2090 
Dermal 

Rabbit 
[NZW] 

F 
5 

1900, 3500 (48 h, 
with occlusion) 

2550 
Myers, (1984b) 

NS=Not Stated; NZW=New Zealand white 
 
 
 
Temik 15G Grit  
 

Route Species Sex Group Size Doses Tested 
(mg/kg bw) 

LD50 (mg/kg bw) Reference 

M 
1200, 2100 (48 h, 
with occlusion) 

1960 
Dermal 

Rabbit 
[NZW] 

F 
5 

2000 (48 h, with 
occlusion) 

>2000 
Myers, (1984b) 

NS=Not Stated; NZW=New Zealand white 
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3.3.2 Skin Irritation 
 
Myers RC, Weil CS & Frank FR (1982) TEMIK 5G (Corn Cob Grits). Percutaneous 
toxicity and skin irritancy study. Bushy Run Research Center, Pennsylvania. Report No.: 
45-88, dated 26 May, 1982 Sponsor: Union Carbide Agricultural Products Company 
[Union Carbide Australia, submission 1355, reference T18, A3162/1, B24] 
 
This study was conducted between 30 June 1981 and 10 July 1981, according to FIFRA Guidelines 
(1978). A QA Statement was issued for this report. No statement was provided on the GLP status 
of this study. 
 
This study was conducted to assess the skin irritation of TEMIK 5G (Corn Cob Grits), received 
from Union Carbide, Georgia (5.25% aldicarb, 94.75% inert ingredients; sample 44-149; reference 
no. 166-QF-83C) in male and female New Zealand White rabbits (3/sex; Three Springs Kennels, 
PA; 2 to 3 kg bodyweight; 12 to 18 weeks of age).  
 
The test material (500 mg/application) was moistened with physiological saline and applied to the 
clipped skin on the trunk of the rabbits, with four test sites/animal (2 intact sites and 2 abraded sites). 
A gauze patch was applied over each site, and held in place with adhesive tape. Plastic sheeting was 
wrapped around the trunk of each animal, and each animal was restrained for the 24-hour contact 
period. Skin irritation was assessed at 24 and 72 h after the end of the contact period, and scored 
according to the method of Draize. 
 
Results 
 
A single male displayed very slight (barely perceptible) erythema on both of the abraded skin test 
sites at 24 h. This effect was not observed at 72 h. No other animals displayed skin irritation on the 
intact or abraded test sites at any examination interval. The calculated Primary Irritation score was 
0.05. Under the conditions of this study, the test material was not a skin irritant to rabbits. 
 
3.3.3 Ocular Irritation 
 
Myers RC, Depass LR & Frank FR (1983a) Temik 5G (Corn Cob Grit). Acute peroral 
toxicity and eye irritancy study. Bushy Run Research Center, Pennsylvania. Project no.: 
83-03-10932. Project report 46-100, dated 26 September, 1983. Sponsor: Union Carbide 
Agricultural Products Company [Union Carbide Australia; Submission 1355, reference 
T9; A3162/1, B24] 
 
The study was conducted between 26 July 1983 and 2 August 1983, according to draft FIFRA 
Guidelines (1982). A QA Statement was issued for this study. No GLP statement was issued with 
this report. 
 
The eye irritation potential of TEMIK 5G (25 mg; Union Carbide, NC; 5% aldicarb; label 
identification HFM3823AA) was assessed in male and female New Zealand White rabbits (Three 
Springs Kennels, PA; weight 2-3 kg, aged approximately 12 to 18 weeks). The test material 
(granules as received) was placed in the conjunctival sac of one eye of each animal (3/sex) and the 
lids were held together for one second. The remaining eye of each animal served as a control. Eyes 
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were examined for signs of irritation at 1, 24, 48, and 72 h and at 7 days. Flourescein staining was 
conducted prior to treatment, and daily after treatment. Grading and scoring of irritation were 
conducted according to the method of Draize. No Primary Eye Irritation Index was calculated. 
 
Results 
 
No corneal opacities were observed during this study. At 1 h after treatment, slight (score 1 or 2) 
conjunctival redness (mean score 1.2), chemosis (mean score 0.8), and discharge (mean score 1.2) 
were seen in most animals. After 24 h, these effects has lessened or disappeared (redness mean 
score 0.8; chemosis mean score 0.5), and no signs of irritation were observed after 48 h. 
 
Under the conditions of this study, the test material was considered to be a slight eye irritant to 
rabbits. 
 
3.4 Antidote studies 
 
Johnson HE (1968a) Studies on effective therapy for overdoses of Temik, Temik sulfoxide 
and Temik sulfone in the rat. Mellon Institute.  Report No.: 31-139, dated October 28, 
1968 Sponsor: Union Carbide Corporation [Union Carbide Corporation; Submission 
No.: 1355, reference T25; A3162/24] 
 
No test guideline or quality assurance statement was issued with this report. 
 
In a poorly reported study, Temik, Temik sulfoxide, and Temik sulfone (Union Carbide 
Corporation; Sample Nos.:30-299, 30-LKP-188-C, 30-LKP-176; no purity or stability data) 
were given by oral gavage to groups of six male rats (source not specified; age not specified; 
120-280 grams) to achieve doses of up to 1.86, 1.68 and 50 mg/kg bw respectively.  The vehicle 
was PEG 400.  The dose volume was not stated.  Three to five minutes after administration of the 
test article, atropine sulphate was given intravenously to the rats at doses of 5, 10, 22.5, 45.0, and 
90 mg/kg bw (only data at 10 mg/kg bw presented).  Control groups were similarly treated, but no 
antidote was administered.  The animals were observed for mortality and clinical signs (muscarinic 
and nicotinic) over a 5 or 6 hour period and on the following morning.  Further studies were carried 
out using atropine sulphate and atropine methyl nitrate to examine muscarinic effects, while 
hexamethonium, tetraethyl ammonium chloride, succinylcholine, decamethonium and tubocurare 
were used to study the control of nicotinic effects.  The treatments and results are shown in the 
Table below.
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Temik, Temik 
metabolite, and 

antidote 

Temik 
dose 

(mg/kg 
bw) 

Temik 
route 

Antidote 
dose 

(mg/kg bw) 

Antidot
e route 

Clinical 
signs 

Time to 
death 

No. of 
deaths 

Temik 0.88 ip - - M, S, L, CC Not 
taken 

5/5 

Temik 1.76 ip - - M, S, L, CC 17 5/5 

Temik 1.86 po - - M, S, L, CC 43 6/6 

Temik sulfoxide 1.68 po - - M, S, L, CC 36 6/6 

Temik sulfone 50.0 po - - M, S, L, CC 66 6/6 
Temik + atropine 
methyl nitrate 

0.88 ip 15.0 ip M, CC Not 
taken 

5/5 

Temik + atropine 
methyl nitrate 

1.76 ip 15.0 ip M, CC Not 
taken 

5/5 

Temik + atropine 
sulphate 

1.86 po 10.0 iv M  0/6 

Temik sulfoxide 
+ atropine 
sulphate 

1.68 po 10.0 iv M Not 
taken 

1/6 

Temik sulfone + 
atropine sulfate 

50.0 po 10.0 iv M  0/6 

Temik + 
hexamethonium 

1.86 po 2.8 ip M, S, L, CC 41 5/5 

Temik + 
hexamethonium 

0.93 po 2.8 ip M, S, L, CC 92 5/5 

Temik + 
tetraethylammon
ium chloride 

2.0 iv 2.0 iv M, S, L, CC 10 5/5 

Temik + 
tetraethylammon
ium chloride 

1.0 iv 1.0 iv M, S, L, CC 16 5/5 

Temik + 
tetraethylammon
ium chloride 

0.5 iv 0.5 iv M, S, L, CC 23 3/5 

Temik + 
decamethonium 
(Syncurine) 

1.86 po 2.8 ip S, L, CC 36 2/5 

Temik + 
decamethonium 
(Syncurine) 

0.93 po 2.8 ip S, L  0/5 

Temik + 
tubocurare 
(Tubocurarine) 

0.44 ip 0.225 im S,L 48 3/3 

Temik + 
succinylcholine 
(Anectine) 

0.88 ip 1.0 ip M, S, L, CC 14 6/6 

M = muscular fasciculations, S = salivation, L = lacrimation, CC = clonic convulsions 
 
 
 
 
In the absence of atropine sulphate treatment, all rats that received Temik, Temik sulfoxide, and 
Temik sulfone died within about an hour of treatment.  Observed clinical signs that were indicative 
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of muscarinic effects included salivation, lacrimation, defecation, urination, difficulty in respiration, 
and slowing of heart action.  Atropine sulphate administered intravenously at a dose of 10 mg/kg 
bw prevented deaths in Temik and Temik sulfone groups, while only one death occurred in the 
Temik sulfoxide treated group.  In addition, salivation, lacrimation and clonic convulsions were not 
observed in the atropine sulphate treated animals, but muscular fasciculations persisted.  Effects on 
other clinical signs were not described.   
 
Nicotinic effects included muscular fasciculation, weakness, flaccid paralysis and respiratory 
distress.  Neither hexamethonium nor tetraethyl ammonium chloride alleviated any signs associated 
with administration of Temik.  Decamethonium (intraperitoneally at 2.8 mg/kg bw) inhibited 
muscular fasciculations in rats treated orally at 0.93 and 1.86 mg/kg bw Temik, however two rats 
in the high-dose group died after 36 minutes.  Tubocurare inhibited muscular fasciculations and 
clonic convulsions in rats treated intraperitoneally with 0.44 mg/kg bw Temik, however all rats died 
within 48 minutes. 
 
Summary:  Atropine sulphate administered intravenously at 10 mg/kg bw was effective in 
decreasing the number of deaths and inhibiting muscarinic clinical signs observed in male rats 
treated with Temik, Temik sulfoxide and Temik sulfone at approximately twice their LD50 values.  
Other antidotes were less effective, although decamethonium appeared to reduce mortality and 
both decamethonium and tubocurare inhibited muscular fasciculations and clonic convulsions.   
 
Weil (1970e) Miscellaneous toxicity studies. Mellon Institute. Report No.: 33-18, dated 
February 18, 1970 Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission No.: 1355, reference 22; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a poorly reported study, two groups of rats were given Temik, Temik sulfoxide and Temik 
sulfone orally at doses of 0.93, 1.0 and 10.0 mg/kg bw.  One group was then given a single dose 
of atropine intravenously at 10 mg/kg bw.  The animals were observed for mortality, tremors, 
fasciculations, salivation and convulsions.  No further detail was provided. 
 
All treated animals that did not receive atropine treatment exhibited tremors, fasciculations, 
salivation and eventually died.  After atropine treatment there was one death in the aldicarb 
sulfoxide treated group only.  Tremors and fasciculations were still observed in atropine treated 
animals, however salivation and convulsions were not.   
 
Johnson HE (1968b) Temik (UC21149) antidotal therapy in rats following 
administration of multiple lethal doses. Mellon Institute. Report No.: 31-146, dated 
November 4, 1968 Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission No.: 1355, reference T26; A3162/24] 
 
No test guideline or quality assurance statement was issued with this report. 
 
In a poorly reported study, Temik (Union Carbide Corporation, South Charleston; recrystallised 
from water at the Mellon Institute; no purity or stability data) was administered to groups of 3-6 
male rats (source not specified; age not specified; body weight not specified) in conjunction with 
antidotes including atropine sulphate, decamethonium and pyridine-2-aldoxime (PAM) as outlined 
in the Table shown below. 
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Rats received atropine sulphate 3-4 minutes after Temik treatment.  Decamethonium was given by 
intravenous injection within 1 minute of atropine sulphate.  PAM was administered intramuscularly 
or intraperitoneally within 3-4 minutes of treatment.  It was stated that multiple doses of the 
antidotes were administered as soon as the effect being blocked re-occurred.  The animals were 
observed for mortality, and muscarinic and nicotinic signs over a 5 or 6 hour period and on the 
following morning. 
 
Animals given 7.44 and 5.58 mg/kg bw Temik without antidote treatment died within 30 minutes.  
Atropine sulphate treatment of groups of rats that received the same doses, reduced mortality at 
the low-dose, and prevented some muscarinic clinical signs (salivation, lacrimation and clonic 
convulsions).  Combination treatment with atropine sulphate and decamethonium proved most 
effective at preventing death and clinical signs when given at doses of 10.0 and 0.2 mg/kg bw 
respectively.  PAM was not effective in reducing mortality or blocking muscarinic or nicotinic 
clinical signs.  The combination of atropine sulphate and PAM did not appear more effective than 
atropine sulphate treatment alone. 
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Temik and 
antidote 

Temik 
dose 
(mg/kg 
bw) 

Temik 
route 

Antidote dose 
(mg/kg bw) 

Antidote 
route 

Clinical 
signs 

Time to 
death 
(minutes
) 

No. of 
deaths 

Temik 7.74 po -  M, S, L, 
CC 

17 5/5 

Temik 5.58 po -  M, S, L, 
CC 

23 5/5 

Temik + atropine 
sulphate 

7.44 po 10.0 ip M, CC 22 5/5 

Temik + atropine 
sulphate 

5.58 po 10.0 iv M >20 hrs 4/6 

Temik + atropine 
sulphate +  
decamethonium 

5.58 po 10.0 
0.2 

iv 
iv 

M up to 
2 minutes 

 0/6 

Temik + atropine 
sulphate + 
decamethonium 

5.58 po 5.0 
0.5 

iv 
iv 

- 29 6/6 

Temik + atropine 
sulphate +  
decamethonium 

5.58 po 1.0 
0.5 

iv 
iv 

M, 37 2/6 

Temik + pyidine-
2-aldoxime 

1.32 ip 15.0 im M, S, L, 
CC 

10 3/3 

Temik + pyidine-
2-aldoxime 

0.88 ip 15.0 iv M, S, L, 
CC 

58 6/6 

Temik + atropine 
sulfate +  
pyidine-2-
aldoxime 

1.32 ip 5.0 
15.0 

ip 
im 

M 14 3/3 

Temik + atropine 
sulfate +  
pyidine-2-
aldoxime 

0.88 ip 5.0 
15.0 

ip 
im 

M 14 1/3 

M = muscular fasciculations, S = salivation, L = lacrimation, CC = clonic convulsions 
 
 
 
 
 
 
 
 
 
Natoff IL & Reiff B (1973) Effect of oximes on the acute toxicity of anticholinesterase 
carbamates.  Toxicology and Applied Pharmacology 25: 569-575 [Union Carbide 
Corporation; Submission No.: 1355, reference T27; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued with this report. 
 
This study was conducted to determine the effect of oximes on the Temik LD50 value in rats, and 
rat brain cholinesterase activity in vitro.  Groups of 5 male CFE rats bred under SPF conditions 
(Turnstall laboratory; age not stated; 250-300g) received subcutaneous injections of aldicarb 
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(Woodstock Agricultural Research Centre, Sittingbourne, Kent; Batch No. not stated; no purity or 
stability data) in physiological saline.  Doses were not specified. 
 
At the onset of clinical signs (salivation, fasciculations), the antidotes dissolved in physiological 
saline were given by subcutaneous injection in the opposite flank at a volume of 1 mL/kg (where 
two antidotes were used the dose volume was 2 mL/kg).  The doses administered were: atropine 
sulphate 17.4 mg/kg bw; N-methyl pyridinium-2-aldoxime methane sulfonate (P2S) 50 mg/kg bw; 
and N,N'-oxydimethylene bis(pyridinium-4-aldoxime) (obidoxime) 90 mg/kg bw.  Animals were 
observed for mortality for 4 days after injection and the LD50 values were determined.   
 

LD50 values (µmol/kg) of Temik in the presence and absence of antidotes 

Carbamate Contro
l 

Obidoxime P2S Atropine 
sulphate 

Atropine sulphate 
+ Obidoxime 

Atropine 
sulphate + P2S 

Temik 3.5 8.2* 5.4* 18.0 >24.0 22.4 

* p<0.05 
 
The LD50 values in both obidoxime and P2S treated rats were significantly (p<0.05) greater than 
that of control rats.  Atropine sulphate treatment resulted in a substantial increase in the LD50 
value, while values obtained for atropine + oxime treatment were slightly, but not significantly 
(p<0.05) increased in comparison to atropine sulphate alone. 
 
In the in vitro cholinesterase activity determination, the brains of killed rats were removed, 
weighed, and homogenised with water to give a concentration of 50 mg tissue/mL.  The pH was 
adjusted to 8.0 and an aliquot (2.3 mL) was transferred to an open cup and placed in an incubator 
bath at 37°C.  Aldicarb in distilled water (0.1 mL) was added and incubated for 4 minutes.  The 
concentration of aldicarb was not stated.  Control cups were maintained with a distilled water 
vehicle.  The oxime (0.1 mL; obidoxime or P2S) was added at concentrations of 10-6 to 10-3 M 
and incubated for a further 30 minutes.  The homogenate (0.5 mL) was added to 1.8% w/v saline 
(1.0 mL) and 1.0 M acetylcholine bromide (0.5 mL) and the activity determined by the ‘pH-stat’ 
method. 
 
The pyridinium oximes showed no significant effects on the negative logarithm of the carbamate 
molar concentration for 50% inhibition of cholinesterase activity in the rat brain.   
 
Weil CS (1970h) Miscellaneous toxicity studies. Excerpts from report 33-92.  Report No.: 
none stated, dated September 14, 1970 Sponsor: Union Carbide Corporation [Union 
Carbide Corporation; Submission No.: 1355, reference T23; A3162/24] 
 
No test guideline or quality assurance statement was issued for this study. 
 
In a poorly-reported study not considered adequate for regulatory purposes, one young adult male 
cat (4.565 kg) was given 0.25% Temik (source not stated; stated purity 99.5%) in 0.85% saline 
intravenously at a dose of 0.01 mg/kg bw.  Six hours later the cat received a further iv dose of 
0.02 mg/kg bw.  No clinical signs were observed at either dose.  On the day following, the cat was 
similarly administered 0.05 and 0.1 mg/kg bw Temik six hours apart.  Clinical signs described as 
typical of anticholinesterase poisoning were observed for about 1 hour following each dose.  Over 
the next three days, doses of 0.2, 0.4 and 0.8 mg/kg bw were given to the cat (one dose per day) 
resulting in a prolonged duration of clinical signs.  Following a two-day rest, the 0.8 mg/kg bw 
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dosage was repeated and clinical signs were partially controlled with 2 mg/kg bw atropine sulphate.  
Salivation, mydriasis, rapid breathing and muscle fasciculation had stopped within 10 minutes of 
antidote administration, while vocalisation persisted.  The cat was described as ‘normal’ 4 hours 
later. 
 
3.5 Potentiation Studies 
 
West JS & Carpenter CP (1966b) Temik (compound 21149 technical). Joint action with 
selective organic phosphate and carbamate pesticides. Mellon Institute. Report No. 29-98, 
dated October 18, 1966 Sponsor: Union Carbide Corporation [Union Carbide 
Corporation; Submission No.: 1355, reference T20; A3162/1 B24] 
 
No test guideline or quality assurance statements were issued with this report. 
 
This study was conducted to determine the effect of simultaneous administration of selected 
organophosphate and carbamate pesticides (Diazanon, Dipterex, EPN, Guthion, Malathion, Methyl 
parathion, Parathion, Sevin, Trithion) on the LD50 value of Temik technical in rats.  The rats were 
male Harlan-Wistar stock (Source not stated; age not stated) and weighed 120-200 grams.  
Equimolar doses were administered in a corn oil vehicle.  Mortality was based on a 14 day 
observation period.  The individual and combined LD50 values are shown in the Table below.  This 
study was not considered to be adequately reported for regulatory purposes. 
 

Chemical LD50 Equimolar mixture 
Predicted LD50  

Equimolar mixture 
Measured LD50 

Aldicarb 0.917 - - 

Diazanon 933 44.6 70.7 

Dipterex 1870 88.3 54.5 

EPN 15.8 6.38 7.46 

Guthion 17.0 6.55 9.85 

Malathion 2850 46.0 70.7 

Methyl parathion 28.3 1.78 1.87 

Parathion 14.9 1.73 5.66 

Sevin 406 42.0 226 

Trithion 77.1 9.01 4.92 

all values are expressed in mg/kg bw 
 
 
 
 
 
Weil CS (1970c) Temik and other materials. Miscellaneous single dose peroral and 
parenteral LD50 assays and some joint action studies.  Mellon Institute. Report No.: 33-7, 
dated January 20, 1970 Sponsor: Union Carbide Corporation [Union Carbide 
Corporation; Submission No.: 1355, reference T21; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report.  Temik, Temik sulfoxide 
and Temik sulfone were administered to non-fasted male Harlan-Wistar rats either by stomach 
intubation or intraperitoneal injection.  The vehicle for gavage studies was corn oil, while PEG-400 
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was used for intraperitoneal studies.  Group sizes were not specified.  The LD50 values for aldicarb 
and its metabolites have been presented previously, the results of the joint action studies are shown in 
the Table below.  This study was not considered to have been adequately reported for regulatory 
purposes. 
 
 

Chemical A Chemical B Equimolar mixture 
Predicted LD50  

Equimolar mixture 
Measured LD50 

Oral 

Temik a-Napthol 45.8 28.3 

Temik sulfoxide Temik sulfone 7.9 4.1 

Temik sulfone Parathion 23.2 32.5 

Intraperitoneal 

Temik a-Napthol 47.4 32.5 

Temik Sevin 42.7 23.0 

all values are expressed in mg/kg bw 
 
Dorough HW (1970) Effect of temik on methyl parathion toxicity to mice.  Texas A & M 
University. Progress report No.: 2771, dated May 1970  Sponsor: none stated [Union 
Carbide Corporation; Submission No.: 1355, reference T21; A3162/1 B24] 
 
No test guideline or quality assurance statement were issued for this report, which was conducted to 
determine if Temik or Temik oxime could antagonise the effect of the cholinesterase inhibitor, methyl 
parathion.  Female Yale Swiss mice (aged about 4 weeks; 20-25 grams) were treated either orally 
or by intraperitoneal injection at dose volumes of 0.1 mL.  The vehicle for methyl parathion, Temik 
and Temik oxime was cotton seed oil, and atropine sulphate and 2-PAM (2-pyridine aldoxime 
methiodide) were dissolved in water prior to administration.  The mice (10/group) were treated with 
methyl parathion and twenty minutes later the other compounds as described in the Table below.  It 
was stated that all experiments were carried out in triplicate. 
 
 
 
 
 
 
 
 
 
 
 
 

Treatment A Dose Route Treatment B Dose Route Effect of B on A 

Methyl parathion 20 oral Temik 0.75 oral additive 

Methyl parathion 20 oral Temik oxime 25 oral none 

Methyl parathion 20 oral Temik oxime 25 ip none 

Methyl parathion 20 oral 2-PAM 25 oral antagonistic (<2 fold) 

Methyl parathion 5 ip 2-PAM 25 ip antagonistic (8 fold) 

Methyl parathion 20 oral 2-PAM 25 ip antagonistic (<2 fold) 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 104 - 

Methyl parathion 20 oral 2-PAM+Temik 
oxime 

25+25 ip antagonistic (<2 fold) 

Methyl parathion 20 oral Atropine 50 ip antagonistic (5 fold) 

Methyl parathion 5 ip Atropine+2-PAM 50+50 ip antagonistic (100 fold) 

Methyl parathion 20 oral Atropine+2-PAM 50+50 ip antagonistic (5 fold) 

all values are in mg/kg bw 
 
4. SHORT TERM REPEAT DOSE STUDIES 
 
4.1 Technical grade active constituent 
 
4.1.1 Oral 
 
Weil CS (1970f) Temik, results of feeding in the diet of mice for 7 days. Mellon Institute. 
Report No.: 33-59, dated June 15, 1970 Sponsor: Union Carbide Corporation [Union 
Carbide Corporation; Submission No.: 1355, reference T37; A3162/1 B20] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Groups of ten (5/sex/group) Charles River CD-1 mice were administered Temik (South Charleston, 
West Virginia, Sample No.: 33-134, no purity or stability data) in the feed to give nominal doses of 
0, 0.1, 0.3, 0.6 and 1.2 mg/kg bw/day for 7 days.  The mice were approximately 31 days of age at 
study initiation and body weights ranged between 14-21 grams for males and 14-18 grams for 
females.  Animals were observed for body weight three times during the week, and daily for signs of 
toxicity.  Following 7 days of dosing, mice were killed by section of the cervical cord and neck 
vessels, and liver and kidney weights were measured. 
 
Results 
 
Achieved doses ranged between 0.06-0.75 mg/kg bw/day for males and 0.06-0.64 mg/kg bw/day 
for females.  Two males and two females at the high-dose died after 1-2, and 3-4 days of dosing 
respectively. One female died on Day 3 in the group treated with 0.35 mg/kg bw/day Temik.  No 
other effects were noted, with the exception of changes in relative (but not absolute) liver weight, 
which was significantly (0.05>p>0.01) higher than concurrent controls in males that received 
0.3 mg/kg bw/day and 1.2 mg/kg bw/day Temik. 
 
Summary: This study was not considered adequately reported for regulatory purposes. 
 
Weil CS (1969a) Purified and technical Temik. Results of feeding in the diets of rats for 
one week. Mellon Institute. Report No.: 32-11, dated January 20, 1969 Sponsor: Union 
Carbide Corporation [Union Carbide Australia; submission 1355, reference T35; A3162/1, 
B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Groups of five male (169-223 grams) and five female (132-173 grams) Harlan Wistar albino rats 
(Mellon Institute, established and maintained with rats from Harlan Industries, Cumberland; aged 42 
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days) received either purified Temik (South Charleston, West Virginia, no Batch No., recrystallised 
from water, no stability data) or technical Temik (source not stated, 86% Temik) in the feed for 7 
days to achieve nominal doses of 0, 0.8, 1.6, or 3.2 mg/kg bw/day active Temik.  The test material 
was dissolved in acetone and incorporated into the feed, after which the acetone was evaporated.  
Body weights were measured three times during the week, and animals were observed once daily for 
signs of toxicity.  Following the seven-day dosing period, rats were placed on the control diet for one 
day, then killed. At study termination, cholinesterase activity in the plasma, erythrocyte and brain was 
determined in control and high-dose groups and organ weights (liver and kidney) were measured. 
 
Purified Temik: The achieved doses were 0, 0.8, 1.5 and 2.3 mg/kg bw/day for males and 0, 0.8, 
1.6 and 2.8 mg/kg bw/day for females.  Food consumption was reduced at the high dose level. 
 
There were no deaths during the study.  Body weight gain was significantly (0.01>p>0.001, 
p<0.001) reduced compared to controls in high-dose males (80% reduction) and females (68%).  
Other significant (p<0.05, 0.01>p>0.001 or p<0.001) effects included decreased absolute (19%) 
and relative (13%) liver weights in high-dose males; reduced absolute kidney weight in high-dose 
males (13%); and reduced absolute (14%) and relative (12.5%) liver weight in high-dose females.  
 
Plasma cholinesterase activity of high-dose females was inhibited by 48% compared to control 
values.  There was no significant inhibition of erythrocyte or brain cholinesterase.  
 
Technical Grade Temik:  Achieved doses were 0, 0.8, 1.6 and 2.2 mg/kg bw/day in males and 0, 
0.8, 1.6 and 2.6 mg/kg bw/day in females. Food consumption was reduced at the high dose level. 
 
No mortality was observed during the study.  Body weight gain was significantly (0.01>p>0.001, 
p<0.001) reduced in males (18-99%) at doses of 1.6 and 2.2 mg/kg bw/day, and also in high-dose 
female rats (66%). Other significant (p<0.001) effects observed in high-dose males included reduced 
absolute (28%) and relative (16%) liver weight and decreased absolute kidney weight (22%). 
 
In high dose females, cholinesterase activity in plasma was significantly inhibited (0.01>p>0.001) by 
36%, while a non-significant 24% inhibition of erythrocyte cholinesterase activity was observed at 
the same dose. There were no other treatment-related effects. 
This study was not considered adequately reported for regulatory purposes. 
 
Weil CS (1970a) Temik, results of feeding in the diets of rats for 7 days. Mellon Institute. 
Report No.: 33-5, dated January 19, 1970 Sponsor: Union Carbide Corporation [Union 
Carbide Corporation; Submission No.: 1355, reference T36; A3162/1 B20] 
 
Groups of five male (157-222 grams) and five female (140-185 grams) Harlan-Wistar rats (Mellon 
Institute, established and maintained with rats from Harlan Industries Cumberland, Indiana; 42 days 
of age) received technical grade Temik (South Charleston, Virginia, Sample No.: 32-339, 94.9% 
active, no stability data) in the feed to achieve nominal doses of 0, 4, 8 and 16 mg/kg bw/day for 7 
days. Achieved doses were 0, 2.56, 3.67, and 2.96 mg/kg bw/day for males, and 0, 3.17, 3.71, and 
3.74 mg/kg bw/day for females respectively.  The animals were weighed three times during the week 
and observed for mortality, clinical signs (not specified), food consumption, and liver and kidney 
weights.  
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Mortality: All of the males and 2/5 females died after 6 days of dosing at the 2.96 mg/kg bw/day 
and 3.74 mg/kg bw/day respectively, while one male rat died after 6 days of dosing at 3.67 mg/kg 
bw/day.   
 
Clinical signs:  The authors stated that severe signs of cholinesterase inhibition were observed on 
the first day at the high dose, while moderate signs were observed at the mid-dose and mild signs 
were observed at the low-dose.   
 
Body weight and food consumption: Food consumption was reduced at all doses.  Body weight 
gain was significantly lower than controls in males and females at all doses. 
 
Liver and kidney weight:  Absolute liver weight was significantly (0.01>p>0.001, p<0.001) 
decreased in females (22-53%) at all doses, while relative liver weight was decreased at doses of 
3.71 and 3.74 mg/kg bw/day (14-21%).  Females at all doses showed reduced absolute kidney 
weights (15-31%), however relative kidney weights were significantly (0.005>p>0.001) increased at 
doses of 3.71 and 3.74 mg/kg bw/day.  Absolute liver and kidney weights were significantly 
(0.01>p>0.001) reduced in males. 
 
Summary:  This study was not considered adequate for regulatory purposes on the basis of poor 
study design (ie dose selection) and reporting.  Reports of dose-related clinical signs and mortality 
incidence suggested that the achieved dose estimates were questionable, as similar signs would have 
been expected at all dose levels given the apparent similarity in achieved doses. 
 
Weil CS (1973) Aldicarb, seven day inclusion in diet of dogs. Carnegie-Mellon Inst. of 
Research. Report No.: 36-33, dated May 4, 1973 Sponsor: Union Carbide Corporation 
[Union Carbide Corporation; Submission No.: 1355, reference T42; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a poorly-reported study, four groups of beagle dogs (2/sex/group; Laboratory Research 
Enterprises, Inc., Kalamazoo, Michigan; approximately 254 days of age; body weight not stated) 
received feed containing aldicarb (South Charleston, West Virginia, Sample No.: 35-502, purity 
99.21%, no stability data) at doses of approximately 0, 0.2, 0.3 and 0.7 mg/kg bw/day for 7 days.  
The achieved doses were 0, 0.23, 0.33 and 0.73 mg/kg bw/day for males and 0, 0.18, 0.34 and 
0.83 mg/kg bw/day for females.  Plasma and erythrocyte activities were measured in the week prior 
to dosing and after 7 days.  Dogs were weighed three times weekly, and observed daily for signs of 
toxicity.  At study termination, liver and kidney weights were measured, and brain cholinesterase 
activity was determined.  
 
Results 
 
No deaths were recorded during the study. Body weights and liver and kidney weights were 
comparable between the control and treatment groups.  Plasma and erythrocyte cholinesterase 
activities were similar to pre-dose values at 7 days and no significant (p>0.05) differences were 
noted between treated and control groups.  Brain cholinesterase levels varied markedly between 
treated groups, the results not indicative of a treatment related effect. 
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This study was not considered to be adequately reported for regulatory purposes. 
 
Hamada NN (1985) Two-week dose range-finding oral toxicity study in Beagle dogs with 
aldicarb technical. Hazleton Laboratories America, Inc. Report No. 400-705. dated May 
21, 1985 Sponsor: Union Carbide Corporation [Rhone-Poulenc Rural Australia; 
Submission 6696, reference 6; A3162/14 B1] 
 
It was stated that this study was conducted in compliance with GLP standards as described in Title 
40 of the US Code of Federal regulations Part 160. 
 
A dose range finding study was performed from December 27, 1984 to January 10, 1985 in male 
(9.6-12.5 kg) and female (7.5-10.5 mg/kg) beagle dogs (Hazleton Research Animals, Inc., 
Cumberland, Virginia) in order to determine the dose levels in a subsequent 1 year dog study.  Six 
groups of pure bred beagle dogs (1 male, 1 female) were administered aldicarb technical (Union 
Carbide, purity 95.5%, batch no. not stated) in the feed at concentrations of 0, 1, 3, 10, 30 and 100 
ppm for 14 days.  Achieved doses were 0, 0.022, 0.068, 0.227, 0.699 and 1.42 mg/kg bw/day for 
males and 0, 0.029, 0.085, 0.192, 0.811 and 2.26 mg/kg bw/day for females.  The dogs were 
observed for mortality and moribundity twice daily and general condition once daily.  Body weight 
and clinical signs were observed at study initiation and at weekly intervals thereafter.  Erythrocyte 
and plasma cholinesterase activity was determined three times prior to study initiation and at Days 6 
and 13.  Blood samples for haematology and clinical chemistry were collected by jugular puncture 
prior to study initiation and at study termination, and urine samples were collected after overnight 
fasting for urinalysis  (See Appendix II, Table 1, for clinical chemistry, urinalysis and haematological 
parameters investigated).  Opthalmoscopic examinations were carried out before dosing and at study 
termination.  At terminal sacrifice, selected organs (brain with brain stem, testes with epididymides, 
ovaries, liver, thyroid with parathyroids, adrenals, pituitary, heart, kidneys and spleen) were weighed, 
brain cholinesterase activity was determined and necropsy was carried out on all animals.  
 
Mortality:  No mortality was recorded during the study.  
 
Clinical signs:  Tremors and slight ataxia were noted at the two high doses in males and females.  A 
higher incidence of soft stools was also reported for these groups. 
 
Body weight gain and feed consumption:  Body weight of male dogs treated at 30 ppm and male 
and female dogs treated at 100 ppm decreased during the study.  Food consumption was decreased 
in all treated male dogs, but particularly at the high dose.  In females, feed consumption was only 
slightly decreased at the high dose. 
 
Organ weights:  Measured organ weights were comparable between treated and control animals. 
 
Erythrocyte, plasma and brain cholinesterase:  In both sexes, plasma cholinesterase activity 
showed a dose-related inhibition.  Greater than 20% inhibition was observed in all treated males at 
Day 6, and males treated with 3-100 ppm at day 13.  Likewise females showed greater than 20% 
inhibition at Days 6 and 13 at doses 3-100 ppm. 
 
In males and females, greater than 20% inhibition of erythrocyte cholinesterase activity was observed 
at all doses at day 6.  At day 13, greater than 20% inhibition was observed for males at all doses 
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except 3 ppm, and for females at 10 ppm and above.  Although greater than 20% inhibition was 
generally seen at the low-dose, the inhibition was not dose-related. 
 
Brain cholinesterase activity was inhibited greater than 20% in males at 30 and 100 ppm.  
Cholinesterase activity in female brains was not determined.   
 

% CHE INHIBITION RELATIVE TO PRETREATMENT 

Plasma ChE 
Day 6 Day 13 Dose (ppm) 

?  ?  ?  ?  
0 8 8 3 -2 
1 35 20 10 13 
3 42 30 35 27 
10 75 64 64 69 
30 83 83 84 86 
100 90 90 88 90 

Erythrocyte ChE 
0 2 -3 -25 -9 
1 42 28 27 -12 
3 29 23 14 12 
10 42 52 29 50 
30 47 61 58 57 
100 71 81 64 68 

 
Haematology, clinical chemistry and urinalysis:  Creatine kinase was elevated compared to 
controls at the high-dose in males and at 1, 3 and 100 ppm in females. The effect was not 
considered to be clearly attributable to treatment and there were no other haematology, clinical 
chemistry or urinalysis findings that were considered to be indicative of a treatment-related effect. 
 
Opthalmologic examination:  Moderate miosis was noted in both the high-dose animals. 
 
Pathology:  No treatment related effects were observed at pathology examination.   
 
 
 
Hamada NN (1987a) Two-week dose range-finding oral toxicity study in Beagle dogs with 
aldicarb technical. Hazleton Laboratories America, Inc. Report No. 400-717, dated March 
18, 1987 Sponsor: Union Carbide Agricultural Products Company [Rhone-Poulenc Rural 
Australia; Submission 10927, reference 9] 
 
It was stated that this study was conducted in compliance with GLP standards as described in Title 
40 of the US Code of Federal regulations Part 160. 
 
A dose range finding study was performed from November 29, 1985 to December 12, 1985 in male 
(7.7-11.2 kg) and female (8.2-10.5 mg/kg) beagle dogs (Hazleton Research Products, Inc.) in order 
to determine the dose levels in a subsequent 1-year dog study.  Six groups of pure bred beagle dogs 
(1 male, 1 female) were administered aldicarb technical (Union Carbide, purity 95.5%; batch no. not 
supplied) in the feed at concentrations of 0, 0.1, 0.3, 1, 3 and 10 ppm for 14 days. The achieved 
doses were 0, 0.003, 0.008, 0.027, 0.116 and 0.290 mg/kg bw/day for males and 0.003, 0.009, 
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0.029, 0.082 and 0.314 mg/kg bw/day for females.  The dogs were observed for mortality and 
moribundity twice daily and general condition once daily.  Body weight and clinical signs were 
observed at study initiation and at weekly intervals thereafter.  Erythrocyte and plasma cholinesterase 
activity was determined three times prior to study initiation and at Days 7 and 13.  In order to 
determine the optimum time for sampling, blood samples were taken from 10 ppm animals prior to 
feeding, at the end of the feeding period, and at 2, 4 and 6 hours following the end of the feeding 
period on day 14.  Blood samples for haematology and clinical chemistry were collected by jugular 
puncture prior to study initiation and at study termination, and urine samples were collected after 
overnight fasting for urinalysis (See Appendix 2, Table 1, for clinical chemistry, urinalysis and 
haematological parameters investigated).  Opthalmoscopic examinations were carried out before 
dosing and at study termination using an indirect and slit lamp opthalmoscope.  At terminal sacrifice, 
selected organs (brain with brain stem, testes with epididymides, ovaries, liver, thyroid with 
parathyroids, adrenals, pituitary, heart, kidneys and spleen) were weighed, brain cholinesterase 
activity was determined and necropsy was carried out on all animals.  
 
Mortality and clinical signs:  No deaths occurred and there were no treatment related clinical signs.  
 
Body weight and feed consumption:  Body weight gains and food consumption were considered 
normal.  
 
Organ weights:  Spleen weights (absolute and relative) were slightly increased in all treated males 
and decreased in treated females compared to controls.  The changes were not considered related to 
treatment.  Other organ weights were comparable between treated and control animals. 
 
Plasma, erythrocyte and brain cholinesterase:  Greater than 20% inhibition in plasma 
cholinesterase compared to pre-dose values was observed in males treated at 3 and 10 ppm, and 
females treated at 10 ppm, at both 7 and 14 days. Erythrocyte cholinesterase was more than 20% 
inhibited in both males and females at the high-dose at Days 7 and 14, and greater than 20% 
inhibited in females at 3 ppm on day 13 only. 
 
 
 

% CHE INHIBITION RELATIVE TO PRETREATMENT 

Plasma ChE 
Day 7 Day 13 Dose (ppm) 

?  ?  ?  ?  
0 9 0 6 -6 

0.1 4 7 2 -11 
0.3 12 8 3 2 
1 18 10 9 11 
3 35 29 25 16 
10 56 66 64 54 

Erythrocyte ChE 
0 -7 -8 -1 4 

0.1 -6 5 4 14 
0.3 -9 12 6 18 
1 9 1 10 12 
3 10 13 16 22 
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10 37 41 54 47 
negative values represent an increase in cholinesterase activities compared to controls  
 
In 10 ppm animals, which were analysed for plasma and erythrocyte cholinesterase inhibition at 
different time points, maximum inhibition usually occurred at the end of the feeding period or at 2 
hours post-dose.  Inhibition remained marked at 4 hours and had only partially recovered by 6 
hours.  No effect was observed on brain cholinesterase activities. 
 
Haematology, clinical chemistry and urinalysis: There was a slight decrease in haemoglobin, 
haematocrit and platelet counts in the male at the high-dose on Day 14.  
 
Opthalmoscopic and pathology examination:  No treatment related effects were noted at 
opthalmologic or pathological examination. 
 
4.1.2 Inhalation 
 
Snyder FG (1982) Subacute inhalation toxicity study of a pesticide residue in dogs: T3, T6 
and T0 type cigarettes. Hazleton Labs America Inc., Report No.: 400-636, dated April 9, 
1982 Sponsor: Union Carbide Corporation [Union Carbide Corporation; Submission No.: 
1355, reference T45; A3162/1 B24] 
 
It was stated that this study was carried out according to the general requirements of the Good 
Laboratory Practice regulations issued by the FDA, 1978. 
 
Three groups of beagle dogs (2/sex/group; Hazleton Research Animals, Inc., Cumberland, Virginia) 
were tracheotomized and subjected to smoke from 10 cigarettes per day, five days per week until 
terminal sacrifice on Day 25. The dogs were exposed via smoking machines that delivered two 30-
35 mL cigarette puffs per minute for 8 minutes. Cigarettes were made of tobacco pretreated with 
Temik 15G aldicarb at 0 (untreated, T0), 3 (T3) and 6 (T6) lbs. active aldicarb/acre, and the final 
residues of aldicarb in the cigarettes were 9.1 and 11 ppm for T3 and T6 respectively. Body weight 
was measured on four successive days during a preliminary week of smoking, and on Days 1, 2, 5, 
8, 11, 18 and 25. Dogs were observed twice daily (morning and evening) and during smoking 
sessions for clinical signs. Food consumption was observed three times in the week preceding dosing 
and on study days 1, 2, 5, 8, 11, 18 and 25. Blood was drawn from the jugular vein and whole 
blood cholinesterase levels were determined prior to dosing, and on Days 1, 2, 4, 8, 9, 11, 15, 16, 
18 and 22. In addition haematocrits were also determined on Days 8, 11, 15 and 22. The dogs were 
sacrificed on Day 25, when brain cholinesterase activity was measured, and all animals underwent 
necropsy and gross pathological examination, as well as histopathology of the lung. 
 
There were no deaths during the study. Body weight, organ weight and food consumption were 
unaffected. Clinical signs included salivation and emesis for all dogs during almost every smoking 
day. In addition blood was frequently found in the tracheostomy tube after smoking, and some 
animals exhibited heavy, difficult, laboured or rapid breathing. 
 
Whole blood or brain cholinesterase inhibition was not observed. In fact, the cholinesterase values in 
the treated groups were often higher than the control group even during the exposure period.  
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As expected, carboxyhaemoglobin values in all groups during the study increased compared to the 
pre-exposure period. Plasma nicotine was also increased at the end of the study, except for one 
female in the control group. No treatment related changes were observed in either of these 
parameters. 
 
For gross pathology, lesions in the lungs (red, tan or brown mottling) were found more often in the 
control than in the treated groups. Dark raised margin in the spleen occurred in all male and female 
groups including the control. Scattered incidences of heart, liver, kidney and epididymis lesions were 
also observed, none of which appeared to be treatment related. Histopathology examinations 
revealed hyperplasia, pneumonitis, pigmented macrophages and squamous metaplasia/bronchial 
epithelium in the lungs of most animals of all groups. 
 
4.2  Metabolites 
 
4.2.1 Oral 
 
Weil CS (1970b) 1:1 Temik”Temik sulfone. Results of feeding in the diets of mice for 7 
days. Mellon Institute, Report No.: 33-6, dated January 19, 1970 Sponsor: Union Carbide 
Corporation [Union Carbide Corporation; Submission No.: 1355, reference T51; A3162/1 
B20] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Charles River, COBS CD-1 mice (45-52 days of age) were used to assess the oral toxicity of a 1:1 
mixture of Temik (South Charleston, West Virginia, 94.9% active, Sample No.: 32-339) and Temik 
sulfone (South Charleston, West Virginia, Sample No.: 31-226).  The test substance was 
administered in the feed to groups of three male (25-33 grams) and five female (20-25 grams) mice 
at nominal doses of 0, 2, 6, 18 and 36 mg/kg bw/day for 7 days. Animals were observed for body 
weight three times during the week, and daily for signs of toxicity.  Following 7 days of dosing, the 
mice were killed by section of the cervical cord and neck vessels, and liver and kidney weights were 
measured. 
 
Achieved doses were 0, 3, 10, 26 and 40 mg/kg bw/day for males and 0, 3, 8, 24 and 37 mg/kg 
bw/day for females.  No mortality was observed at any dose level. Severe tremors were observed in 
males dosed at 40 mg/kg bw/day on Day 6.  Significant (p<0.001) body weight losses of 
approximately 20-35%, associated with reduced food consumption, were observed in males at the 
two-high doses. Slight, but significant (0.01>p>0.01) body weight loss was observed in females at a 
dose of 24 mg/kg bw/day, while high-dose females showed body weight decreases of about 25% 
(p<0.001).  Decreased relative liver weight (14-32%) was observed in males at doses 3, 26, and 
40 mg/kg bw/day, while absolute liver weight was significantly (0.01>p>0.001, p<0.01) low 
compared to controls at the two high doses only.  Absolute liver and kidney weight was significantly 
(p<0.001) lower than control values in female mice at the high dose. No other effects were noted.  
 
Summary:  This study was not considered to have been adequate for regulatory purposes. 
 
Weil CS (1968b) Temik sulfoxide. Results of feeding in the diet of rats for six months and 
dogs for three months. Mellon Institute. Report No.: 31-141, dated October 31, 1968 
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Sponsor: Union Carbide Chemicals  [Union Carbide Corporation; Submission No.: 1355, 
reference T48; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Cholinesterase activities were determined in rats administered Temik sulfoxide in the diet for 7 or 8 
days.  Two groups of five male and five female rats (source, strain not specified) received Temik 
sulfoxide (South Charleston West Virginia) from one of two supplied samples in the feed at doses of 
0 and 1.0 mg/kg bw/day for 7 or 8 days. The purity was stated for one sample (Sample No.: 31-
147) as greater than 99% and the other (Sample No.: 31-265) was not specified.  Another group of 
rats (5 male, 5 female) was similarly treated with the exception that the Temik sulfoxide diets were 
replaced by control diets 24 hours prior to sacrifice.  Plasma, erythrocyte and brain cholinesterase 
activity was determined at sacrifice. 
 
Rats that received Temik sulfoxide in the feed for 7 days at a dose of 1.0 mg/kg bw/day showed 
significantly (0.01>p>0.001, p<0.001) inhibited plasma (? 81%, ?  46%), and erythrocyte (? 76%, 
?  66%) cholinesterase activities.  Cholinesterase activity in brain samples was inhibited 24% 
compared to controls for males.  
 
Cholinesterase activity in rats that were removed from the test diet 24 hours prior to sacrifice did not 
differ significantly (p>0.05) from controls.  
 
Weil CS (1968c) Temik sulfone. Results of feeding in the diet of rats for six months and 
dogs for three months. Mellon Institute. Report No.: 31-142, dated November 1, 1968 
Sponsor: Union Carbide Corporation Chemicals  [Union Carbide Corporation; 
Submission No.: 1355, reference T49; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Cholinesterase activities were determined in rats administered Temik sulfone in the diet for 7 or 8 
days.  A group of five male and five female rats received Temik sulfone (South Charleston West 
Virginia, Sample No.:31-226, no purity, no stability data) in the feed at a dose of 5.4 mg/kg bw/day 
for 7 or 8 days.  Another group of rats (5 male, 5 female) was similarly treated except that the 
animals were removed from the Temik sulfone diets, and placed on the control diet 24 hours prior to 
being killed.  Plasma, erythrocyte and brain cholinesterase activities were determined at sacrifice.  
 
Results 
 
Cholinesterase activity in plasma and erythrocytes was significantly (0.01>p>0.001) inhibited in 
animals not removed from the test diet 24 hours prior to sampling.  Plasma and erythrocyte 
cholinesterase activity were inhibited 54 and 50% in males and 52 and 44% in females, respectively.  
A non-significant (p>0.05) but 35% inhibition of cholinesterase activity was seen in the brain of 
males. 
 
Cholinesterase activities did not differ significantly (p>0.05) from controls in animals removed from 
the test diet on the day prior to sacrifice.   
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Weil CS (1970g) Temik (T), Temik sulfoxide (TSO), Temik sulfone (TSO2), 1:1 TSO:TSO2. 
Results of feeding in the diets of rats for 7 days. Mellon Institute. Report No.: 33-81, dated 
August 18, 1970 Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission No.: 1355, reference T52; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a limited and poorly reported study conducted prior to a two-year feeding study in rats, Temik 
(Sample No.: 33-134), Temik Sulfoxide (Sample No.: 33-133), Temik Sulfone (Sample No.: 33-
10) and a 1:1 mixture of Temik sulfoxide and Temik sulfone were administered in the feed to groups 
of five male and five female Greenacre rats (Greenacres Laboratory, Amelia, Ohio, 45-46 days of 
age; ?  153-188 grams, ?  133-153 grams) for a period of 7 days.  Each of the three test substances 
was obtained from South Charleston, West Virginia.  Nominal and achieved doses are shown in the 
Table below. 
 

Test material Purity 
NOMINAL DOSE 
(MG/KG 
BW/DAY) 

Achieved dose 
(mg/kg bw/day) 

Control - 0 - 
Temik NS 0.3 M 0.24; F 0.3 
Temik sulfoxide 99.5% 0.4, 0.8, 1.6 M 0.3, 0.6, 1.2; F 0.4, 0.9, 1.2 
Temik sulfone NS 0.6, 5.0, 20.0 M 0.4, 4, 15; F 0.5, 5, 23 
Temik sulfoxide & Temik sulfone [1:1] NS 1.2 M 1.0; F 1.1 

 
The rats were weighed three times during the week and observed daily for signs of toxicity.  After 7 
days, rats were placed on the control diet for 1 day and killed by section of the cervical cord and 
neck vessels.  At necropsy, liver and kidney and body weight were measured.  Plasma, erythrocyte 
and brain cholinesterase activities were measured in selected groups as shown below 
 

Test material Cholinesterase activity 
Temik sulfoxide Erythrocyte cholinesterase at all doses 
Temik sulfone Plasma, erythrocyte and brain cholinesterase at the high dose 

only 
Temik sulfoxide and Temik sulfone [1:1] Plasma, erythrocyte and brain cholinesterase 

 
Temik:  There was no mortality and no effect on food consumption or body weight gain was 
observed.  Absolute liver weight in females was lower than controls (10%), however relative liver 
weight was unaffected. 
 
Temik Sulfoxide:  One female rat that received 0.9 mg/kg bw/day died during the study.   
 
Body weight and feed consumption: Significantly (0.05>p>0.001, 0.01>p>0.001) reduced body 
weight gain was observed in males (55% reduction) and females (81%) at the high-dose after 7 
days, while body weight gain at the mid-dose was also slightly reduced in males and females.  
Slightly lower feed consumption  was associated with the reductions in body weight gain. 
 
Organ weight:  In high-dose males, absolute liver and kidney weights were reduced by 15% 
(p<0.001) and 12% (p<0.05) respectively, while relative liver weights were decreased by 11% 
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(0.01>p>0.001).  In females at the same dose, absolute and relative liver weights were reduced by 
20% (p<0.001) and 11% (p<0.001), and mid-dose females showed significantly (p<0.05) reduced 
relative liver weight. 
 
Erythrocyte cholinesterase:  Erythrocyte cholinesterase activity was significantly (0.05>p>0.01) 
inhibited in male rats at doses of 0.3 and 1.2 mg/kg bw/day (16% both doses), and 0.6 mg/kg 
bw/day (30%, p<0.001).  The inhibition was not dose-related, greater than 20% at the high-dose, or 
significant (p>0.05) in females.  In addition, neither plasma nor brain cholinesterase activities were 
measured.  Therefore the significance of this result is not clear. 
 
Temik sulfone:  No mortality was observed during the study. 
 
Body weight gain and feed consumption:  Significantly (p<0.05, 0.01>p>0.001, p<0.001) 
reduced body weight gain was observed in males and/or females at the mid- and high-doses.  Body 
weight gain decreases in males were about 69% at the high-dose and 28% at the mid-dose.  
High-dose females lost weight, while at the mid-dose body weight gain was reduced by 65% 
compared to controls. 
 
Organ weight:  Significantly (p<0.05, 0.01>p>0.001, p<0.001) reduced absolute (17-22%) and 
relative (9-14%) liver weight was observed in high-dose males and females, and absolute liver 
weight was also reduced (11%) at a dose of 5 mg/kg bw/day in females.  Absolute kidney weight 
was significantly (0.05>p>0.01) reduced in males at the high-dose, however this change was not 
considered biologically significant in the absence of a change in relative kidney weight or a 
dose-response relationship.  
 
Erythrocyte cholinesterase activity was significantly (p<0.001) inhibited (28%) in males at the 
high-dose.  There were no effects on plasma or brain cholinesterase activity at the same dose. 
 
Temik sulfoxide and Temik sulfone: No mortality was observed. The only noted effects were 
significantly (0.05>p>0.01) reduced body weight in females (54%) and a non-significant but 20% 
inhibition of plasma cholinesterase activity in males. 
 
(ii) The authors stated that the noted erythrocyte cholinesterase inhibition in male rats in the Temik 
sulfoxide and Temik sulfone study were inconsistent with other studies, and as a result, conducted a 
second study using a ‘similar’ protocol in Harlan-Wistar male albino rats and Greenacre male rats.  
The Harlan-Wistar rats weighed from 185-246 grams and were dosed with 5 and 20 mg/kg bw/day 
Temik sulfone and 0.4, 0.8 and 1.6 mg/kg bw/day Temik sulfoxide in the feed for 7 days.  The 
Greenacre rats weighed from 225-296 grams and were similarly dosed with 20.0 mg/kg bw/day 
Temik sulfone and 1.6 mg/kg bw/day Temik sulfoxide.  
 
No mortality was recorded during the study.  The achieved doses for Harlan-Wistar male rats were 
0.4, 0.9 and 1.5 mg/kg bw/day Temik sulfone and 5 and 19.5 mg/kg bw/kg Temik sulfoxide.  
Achieved Temik sulfone and Temik sulfoxide doses in Greenacre rats were 1.4 and 13.3 mg/kg 
bw/day respectively.  Erythrocyte cholinesterase activity was similar in treated and control animals. 
 
Summary: This study was not considered adequate for regulatory purposes. 
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Weil CS & Cox EF (1975) Aldicarb sulfoxide and aldicarb sulfone cholinesterase 
inhibition results after periods of one to fifty six days of inclusion in the diets of rats. 
Carnegie Mellon Institute of Research. Report No.: 38-115. Sponsor: Union Carbide 
Corporation [Union Carbide Corporation; Submission No.: 1355, reference T55; A3162/1 
B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Groups of Harlan-Wistar albino rats (Carnegie Mellon Research Institute colony, established and 
maintained with stock from Harlan Industries, Cumberland, Indiana; approximately 30 days of age; 
?  69-141 grams, ?  47-120 grams) were dosed in the feed with either aldicarb sulfoxide (12-JFS-
86, 511-01-0858, 99% active, no stability data) or aldicarb sulfone (UC 21865, 99.76% UC 
21865 and 0.24% aldicarb sulfoxide, no stability data) for 1, 3, 7, 14, 28 or 56 days.  The rats 
(5/sex/group) were given aldicarb sulfoxide (0.3 and 1.0 mg/kg bw/day) or aldicarb sulfone (2.4 and 
16.2 mg/kg bw/day).  In addition two groups received control diets only.  Body weight was 
measured three times in the first week, and then at weekly intervals for the remainder of the study 
period.  Rats were observed once daily for any signs of toxicity.  Following the dosing periods, 
groups of rats were killed and examined for plasma and erythrocyte cholinesterase levels.  Brain 
cholinesterase activity was measured after 14, 28 and 56 days of dosing.  
 
Aldicarb sulfoxide: Two female rats scheduled to receive 56 doses of aldicarb sulfoxide at 1 mg/kg 
bw/day died; one on Day 13 and one on Day 15.  Tissues from these animals were not examined 
because the purpose of the study was to examine the effects on cholinesterase activities.  The authors 
stated that no clinical signs were apparent at either dose. 
 
Body weight and food consumption:  At 1.0 mg/kg bw/day, significantly (p<0.05, 0.01<p<0.001, 
p<0.001) decreased body weight gain relative to concurrent controls was observed in males 
(11-34%) and females (21-27%) until days 7 and 3 respectively, after which body weight was 
recovered.  At the low-dose, male and female body weights differed significantly (p<0.05, 
0.01<p<0.001) from those of control only at 3 days.  Feed consumption was slightly reduced in 
treated groups until day 3. 
 
Plasma, erythrocyte and brain cholinesterase activity:  Scattered instances of significant 
(0.05>p>0.001) plasma, erythrocyte and brain cholinesterase inhibition were observed throughout 
the study, however a dose-response relationship was not recognised, nor were the results at various 
time points consistent.  The percentage inhibition of cholinesterase activity in the plasma, erythrocytes 
and brain are presented in the Table below. 
 

Percentage cholinesterase activity inhibition compared to control groups E and F: aldicarb sulfoxide 
Males 

Dose (mg/kg bw/day) Day killed Plasma Erythrocyte Brain 
1.0 1 E15, F20 E 26, F28  

 3 E 21, F-1 E 20, F18  
 7 E 1, F 4 E 8, F-6  
 14 E 14, F12 E 14, F30 E 16*, F8 
 28 E 26*, F30* E 10, F11 E 6, F10 
 56 E 16, F17 E -3, F-8 E 7, F7 
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0.3 1 E 30**, F35** E 15, F18  
 3 E 18, F-4 E 6, F3  
 7 E –8, F-4 E 8, F-6  
 14 E 4, F2 E 5, F23 E 12, F3 
 28 E 36**, F39** E 15, F16 E 3, F6 
 56 E 13, F14 E 3, F-1 E -2, F-2 

Females 
1.0 1 E10, F14 E16, F21  

 3 E17, F6 E10, F-7  
 7 E25, F10 E30*, F34**  
 14 E13, F20 E16, F29* E3, F5 
 28 E 26, F20* E27, F26 E2, F-2 
 56 E11, F10 E17, F6 E3, F8 

0.3 1 E-4, F1 E-2, F5  
 3 E11, F5 E-6, F-24  
 7 E14, F2 E16, F20  
 14 E-8, F0 E22, F35* E-3, F-1 
 28 E0, F-8 E6, F5 E4, F0 
 56 E15, F14 E4, F-10 E-11, F-5 

*p<0.05, **0.01<p<0.001, ***p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 
Aldicarb sulfone:  No deaths or clinical signs were reported. 
 
Body weight and feed consumption:  Male and/or female rats treated at 16.4 mg/kg bw/day 
showed significantly (p<0.05, 0.01<p<0.001, p<0.001) reduced weight gain after 1 (?  78%, ?  
93%), 3 (?  40%, ?  11%), 7 (?  19%, ?  20%), 14 (?  15%) and 28 (?  11%, ? 12%) days of 
dosing. Male body weight gains in the 2.4 mg/kg bw/day group were also reduced compared to 
control values, and significantly (p<0.05, 0.01<p<0.001) so after 1 (26%), 3 (11%) and 28 (12%) 
doses.  In females at 2.4 mg/kg bw/day, the only significant (p<0.05) decrease in body weight gain 
was at day 14 (12%).  Feed consumption was generally slightly lower in treated animals than control 
animals at both doses, but statistical significance was achieved only occasionally. 
 
Plasma, erythrocyte and brain cholinesterase activity: Plasma, erythrocyte and brain 
cholinesterase activity of both male and female rats was significantly (p<0.05) inhibited compared to 
the two concurrent control groups at a dose of 16.2 mg/kg bw/day after 1, 3, 7, 14, 28, and 56 
days of dosing.  Results obtained at the low-dose were more variable, with statistical significance 
achieved only occasionally.  The biological relevance of these significant (p<0.05) findings was 
considered unclear due to the large variability in the individual data, and the absence of consistent 
results between sampling times. 
 

Percentage cholinesterase activity inhibition compared to control groups E and F: aldicarb sulfone 
Males 

Dose (mg/kg bw/day) Day killed Plasma Erythrocyte Brain 
16.4 1 E61***, F63*** E55***, F57***  

 3 E46**, F31 E36**, F34*  
 7 E54***, F56*** E53**, F47*  
 14 E62***, F61*** E67**, F73*** E43***, F37*** 
 28 E64***, F65*** E55***, F56*** E26**, F28** 
 56 E64***, F64*** E54***, F51*** E42***, F42*** 

2.4 1 E18, F23* E5, F9  
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 3 E29*, F10 E4, F2  
 7 E-26*, F-22 E-7, F-23  
 14 E11, F9 E8, F26 E 11, F2 
 28 E24*, F28* E10, F11 E2, F6 
 56 E2, F3 E-9, F-14 E-7, F-6 

Females 
16.4 1 E51***, F53*** E27, F32  

 3 E48**, F44** E36**, F36*  
 7 E46***, F35* E48***, F50***  
 14 E53**, F47** E45*, F54** E36***, F37*** 
 28 E65***, F63*** E47*, F47* E27***, F24*** 
 56 E71***, F71*** E49***, F42*** E35***, F39*** 

2.4 1 E-1, F5 E6, F12  
 3 E-4, F-11 E19, F4  
 7 E0, F-19 E13, F17  
 14 E-12, F-4 E13, F26 E2, F4 
 28 E16, F10 E-2, F-3 E6, F2 
 56 E23*, F22 E14, F2 E-6, F-1 

*p<0.05, **0.01<p<0.001, ***p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 
Mirro EJ, DePass LR, Frank FR (1982) Aldicarb sulfone, aldicarb sulfoxide; twenty nine 
day water inclusion study in rats. Bushy Run Research Center. Report No.: 45-18, dated 
April 5, 1982 Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission No.: 1355, reference T56; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Groups of 10 male (291-348 grams) and 10 female (170-216 grams) Wistar rats (Hilldale 
Laboratories, Scottdale, PA) were administered a 1:1 mixture of aldicarb sulfoxide (Union Carbide 
Corporation, Jacksonville, Sample No.: 44-268) and aldicarb sulfone (Union Carbide Corporation, 
Jacksonville, Sample No.: 44-269) in drinking water at concentrations of 0, 0.075, 0.3, 1.2, 4.8 and 
19.2 ppm for 29 days.  The doses were delivered at a fixed concentration throughout the study 
without correction for changes in body weight or water consumption.  Males received approximately 
0, 0.0074. 0.03, 0.12, 0.47 and 1.67 mg/kg bw/day and females received 0, 0.0098, 0.035, 0.14, 
0.54 and 1.94 mg/kg bw/day.  Body weights, food consumption and water consumption of all 
groups were measured at weekly intervals.  Blood samples were obtained by retro-orbital sinus 
bleeding on Days 8, 15 and 29 for packed cell volume, total plasma concentration and plasma and 
erythrocyte cholinesterase activity determinations.  Brain cholinesterase activity was measured at 
sacrifice.  No necropsy examination was conducted.   
 
Results  
 
Analysis of the drinking water samples showed that the actual concentrations of the test material 
were approximately 80% of the nominal value, and that degradation of the aldicarb sulfoxide/aldicarb 
sulfone samples occurred over time. 
 
Mortality, body weight and feed consumption:  No mortality was recorded.  Significant (p<0.05, 
0.01>p>0.001) reductions in body weight gains were observed in both males (20%) and females 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 118 - 

(22%) at the high-dose.  Food consumption was significantly (p<0.05, 0.01>p>0.001) reduced in 
high-dose males after 7, 14, 21, and 29 days on the study, while food consumption in females at the 
high-dose was reduced after 7 days only.  Water consumption was significantly (p<0.05, 
0.01>p>0.001) decreased from weeks 1-4 in male and female rats at the high-dose. 
 
Plasma, erythrocyte and brain cholinesterase:  Plasma, erythrocyte and brain cholinesterase 
activity compared to controls are shown in the Table below.  In general, plasma and erythrocyte 
cholinesterase activities were inhibited at the high-dose for both males and females.  For males at 
4.8 ppm, plasma cholinesterase activity was inhibited significantly (p<0.05) at day 9, and greater 
than 20% inhibited at day 30 and erythrocyte cholinesterase activity was inhibited 25% compared to 
controls at day 30.  Brain cholinesterase activity was significantly (p<0.05) inhibited in females, and 
slightly inhibited in males, at the high dose. 
 

Percentage plasma, erythrocyte and brain  cholinesterase activity inhibition compared to controls 

  Hours post-dose 

Day 9 Day 16 Day 30 Cholinesterase 
determination 

Dose 
(ppm) ?  ?  ?  ?  ?  ?  

19.2 68*** 74** 77*** 74** 73*** 65* 

4.8 28* 13 18 17 27 10 

1.2 13 12 11 15 3 13 

0.3 1 29 5 30 3 30 

Plasma 

0.075 -4 -34 -5 -28 -9 -42 

19.2 57*** 54** 63*** 48*** 59*** 63*** 

4.8 8 12 5 4 25* 5 

1.2 -1 0 7 -4 1 0 

0.3 1 9 6 9 2 4 

Erythrocyte 

0.075 7 2 5 1 16 0 

19.2 - - - - 14 10* 

4.8 - - - - 1 1 

1.2 - - - - 0 4 

0.3 - - - - -1 -5 

Brain 

0.075 - - - - 5 -6 

p<0.05, **p<0.01, ***p<0.001 
negative values represent increases in cholinesterase activity compared to controls  
 
Clinical pathology:  No treatment-related effects were observed for packed cell volumes or total 
protein concentrations in either males or females. 
 
Weil CS and Carpenter CP (1974d) Aldicarb oxime (ALL). Results of feeding in the diet of 
rats for 7 days. Report No.: 37-94, dated October 30, 1974. Sponsor: Union Carbide 
Corporation [Union Carbide Corporation; Submission No.: 1355, reference T54; A3162/1 
B24] 
 
No test guideline or quality assurance statement was issued for this report.   
 
Harlan-Wistar albino rats (Carnegie-Mellon Institute of Research, originally established from stock at 
Harlan Industries, Cumberland) were administered aldicarb oxime (Sample No.: 37-525; purity and 
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stability not stated) in the feed for 7 days. In the first of two studies, 30-day old rats (?  100-142 
grams, ?  87-126 grams) received the test material at nominal doses of 0, 250, 500, 1000 mg/kg 
bw/day. In the second study, 28-day old male (74-117 grams) and female (67-96 grams) rats were 
treated at nominal doses of 0, 31.25, 62.5, and 125 mg/kg bw/day. Rats were weighed three times 
during the week and observed daily for signs of toxicity. At the end of the seven-day feeding period 
rats were killed by section of the cervical cord and neck vessels and relative liver and kidney weights 
were measured. Prior to the seven-day feeding study, non-fasted albino rats (98-102 grams) were 
administered undiluted aldicarb oxime by gavage in order to determine the oral LD50.  
 
Results 
 
The study authors stated that acute oral LD50 was 0.707 mL/kg and that rats exhibited unsteady gait 
and piloerection.  Death occurred within 0.5 to 3 hours.  However, as no data were presented, it is 
not clear how this calculation was made, nor why the authors expressed the LD50 in mL/kg. 
 
No mortality was recorded in the seven-day feeding studies. Achieved doses in Study 1 were 0, 
243, 409, and 728 mg/kg bw/day for males and 0, 256, 380, and 774 mg/kg bw/day for females. 
Body weight gain of male rats treated at doses of 409 and 728 mg/kg bw/day was significantly 
(0.05<p<0.001) lower than controls (36-57%) throughout the study, while males treated at a 
dosage level of 250 mg/kg/day had significantly (0.05>p>0.01) decreased body weight gains for the 
first 5 days of dosing only.  A dose-related decrease in food consumption was observed in 
conjunction with the observed weight loss.  A significant (p<0.05) reduction in absolute, but not 
relative liver weight was observed in females dosed at 774 mg/kg bw/day, while absolute kidney 
weight was also significantly (p<0.05, 0.01>p>0.001) reduced in females at 380 and 774 mg/kg 
bw/day. No further effects were reported. 
 
Attained doses in Study 2 were 0, 27.6, 57.9 and 121 mg/kg bw/day for males, and 0, 28, 55.7, 
and 102 mg/kg bw/day for females. Male body weight gain was comparable to controls after 7 days, 
while females at the high-dose showed a slight (14%) but non-significant (p>0.05) decrease in body 
weight gain. Relative kidney weight was significantly (0.01>p>0.001) reduced (10%) in females 
treated at a dose of 102 mg/kg bw/day. No other effects were reported. 
 
Summary:  This study was not considered to be adequately reported for regulatory purposes. 
 
 
 
Weil CS (1969b) 2-methyl-2-(methylsulfinyl) propanol-1. Results of feeding in the diets of 
rats for one week. Mellon Institute. Report No.: 32-73, dated June 18, 1999 Sponsor: 
Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, reference 
T50; A3162/1 B20] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Three groups of five male (169-215 grams) and five female (150-178 grams) Harlan-Wistar rats 
(Mellon Institute, originally established and maintained from Harlan industries, Cumberland, Indiana) 
were administered sulfoxide alcohol (2-methyl-2-(methylsulfinyl)propanol-1) (South Charleston, 
West Virginia, 1-DET-14) in the feed to achieve nominal doses of  0, 500 and 1000 mg/kg bw/day 
for 7 days.  Achieved sulfoxide alcohol doses were 0, 440 and 950 mg/kg bw/day in males, and 0, 
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460 and 840 mg/kg bw/day in females.  The rats were weighed three times weekly and observed 
daily for signs of toxicity.  Following 7 days of dosing, the rats were killed by section of the cervical 
cord and neck vessels, and liver and kidney weights were measured. 
 
Results 
 
No deaths were recorded during the study. The only noted effect was a slight but significant 
(p<0.05, 0.01>p>0.001) decrease in absolute and relative kidney weight, which was observed in 
females at a dose of 840 mg/kg bw/day. No clinical signs were reported. 
 
Summary: This study was not considered to be adequately designed or reported for regulatory 
purposes.   
 
4.3 End use products 
 
4.3.1 Oral 
 
Woodside MD (1969) Temik 10 GV peroral dosing of a Hereford heifer with notes on 
cholinesterase inhibition. Mellon Institute. Report No.: 32-82, dated July 1, 1969 Sponsor 
Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, reference 
T8; A3162/1 B24] 
 
Three successive doses of Temik 10 GV containing 10.9% 2-methyl-2(methylthio)propionaldehyde 
O-methyl-carbamoyl)oxime were administered into the oesophagus of a Hereford heifer via the 
capsule/ball gunning method. The animal, aged 10 months, received the active agent at doses of 
0.25, 0.5 and 1 mg/kg bw, with recovery periods of 48 and 96 hours between the doses 
respectively. Body weight was measured the day the animal was received and prior to each 
subsequent dose. Blood samples were collected by puncture of the jugular vein and erythrocyte 
cholinesterase activity and haematocrit results were determined at various time points. 
 
At a dose of 0.25 mg/kg bw clinical signs were limited to torpor. Other clinical signs evident when 
the animal was dosed at 0.5 mg/kg bw, included; marked uneasiness 25 minutes after dosing; 
moderate salivation and laboured breathing at 30 minutes; mild fasciculation in fore and hind quarters 
and marked torpor at 40 minutes; ineffectual attempt to defecate at 1 hour; and abnormal stance and 
marked drop in blood pressure at 2.5 hours. Similar symptoms were observed after dosing with 
1.0 mg/kg bw, but the animal was not able to stand after 3 hours, the abdomen was bloated, and the 
animal moaned considerably. Death occurred 8.5 hours after the 1.0 mg/kg bw dose. Erythrocyte 
cholinesterase activities were inhibited 37%, 60% and 60% compared to the pre-dose control value 
2.5 hours after dosing at 0.25 mg/kg bw, 0.5 mg/kg bw and 1.0 mg/kg bw respectively.  
Haematocrit was slightly increased compared to pre-dose when the animal was dosed at 1.0 mg/kg 
bw.  No further effects were reported. 
 
4.3.2 Dermal 
 
Carpenter CP & Smyth HF, Mellon Institute (1966) Temik 10G (10.5% granular 
formulation of compound 21149). 15 day dermal application to rabbits. Mellon Institute, 
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Report No 29-80, dated September 8, 1966 Sponsor: Union Carbide Corporation [Union 
Carbide Corporation; Submission No.: 1355, reference T43; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Temik 10G (Union Carbide, Lot No.: 15), a granular pesticide containing 10.5% of aldicarb and 
89.5% ‘inert’ ingredients, was applied to the abraded skin of groups of albino rabbits.  Groups of 
five male albino rabbits (source not specified) were scarified and dosed daily with Temik 10G at 
rates of 0, 50, 100, and 200 mg/kg bw/day under occlusive patch for 6 hours, during 15 days of a 
19 day study period (no doses were delivered on weekends).  Approximately 2 mL of water was 
distributed uniformly over the gauze patch retaining the compound every 45 minutes of the 
application period.  In order to provide a comparison between application of a dry granular product 
and a wet product, as well as abraded and non-abraded skin, a matching group of rabbits was 
dosed with 200 mg/kg bw/day Temik 10G, however the skin was kept intact and the test material 
was not wet. Prior to dosing and following dose 14, urea nitrogen, aspartate aminotransferase, 
alanine aminotransferase, and isocitric dehydrogenase were measured to evaluate liver function.  
White blood cell count and haematocrit were also determined at this time.  Plasma and erythrocyte 
cholinesterase activities were determined on Day 14 only.  After 15 doses, rabbits were killed and 
body, liver and kidney weights were obtained.  In addition, gross pathological examination and 
histopathology of liver, kidney, lung, heart, muscle, thyroid, and skin were carried out. 
 
Mortality:  There was one death in the control group (trauma) and one death in 100 mg/kg bw/day 
group (intestinal block).   
 
Body weight:  Analysis of the body weight data showed that there was substantial variability 
between individual rabbits within groups, and between the treated and control groups.  Rabbits with 
abraded skin treated at doses of 100 and 200 mg/kg bw/day, had significantly (0.05>p>0.01) lower 
body weights than controls up to doses 8 and 9 respectively.  After 15 doses, mean body weight 
gains in rabbits (abraded, wet) treated at 200 mg/kg bw/day were 18% of control values, while 
rabbits treated at 100 mg/kg bw/day had body weight gains 36% that of control.  At a dose of 
50 mg/kg bw/day, rabbits lost weight up to dose 10, after which there was some recovery.  Body 
weight gain in the group treated at 200 mg/kg bw/day (dry, non-abraded) was similar to control 
values. 
 
Plasma and erythrocyte cholinesterase:  Plasma cholinesterase activity was inhibited compared to 
controls in rabbits treated at 100 (35% reduction) and 200 mg/kg bw/day (abraded, wet; 27% 
reduction), however the results were neither dose related, nor statistically significant (p>0.05).  No 
effects were observed on cholinesterase activity in erythrocytes. 
 
Haematology and clinical chemistry:  The only significant (0.05>p>0.01) difference in 
haematological and clinical chemistry parameters was reduced AST activity compared to control 
animals at 100 mg/kg bw/day.  In the absence of an effect at other doses this effect was not 
considered clearly attributable to treatment.   
 
Pathology:  No treatment related effects were observed at gross or histopathological examination. 
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Weil CS (1968a) Temik 10G-V (10.3% granular formulation of compound 21149). Acute 
and 14 day dermal application to rabbits. Mellon Institute. Report No.: 31-137. Sponsor: 
Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, reference 
T44; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a poorly reported study, Temik 10G-V (South Charleston, West Virginia, Sample No.: 20-ORD-
18-IV) a granular pesticide containing 10.3% of aldicarb, was applied to the abraded skin of groups 
of albino rabbits (source not specified) during 14 days of a study period of 17 days.  Groups of five 
male albino rabbits were dosed daily with Temik 10G-V at rates of 0, 50, and 100 mg/kg bw/day 
under occlusive patches for 6 hours. Approximately 2 mL of water was distributed uniformly over 
the gauze patch retaining the compound every 45 minutes of the application period. Mortality, body 
weight, and clinical signs were observed during the study period. 
 
Prior to the fifteen-day dermal dosing study, the 24 hour rabbit skin application of 200 mg/kg active 
10G-V (dry) under adhesive tape, resulted in no mortality to four rabbits. In addition an LD50 of 
44.9 mg/kg was reported for 10G-V (active ingredient) in a rat sweat test (No further detail 
provided).  
 
One rabbit in the 100 mg/kg bw/day group died during application of the third dose. This animal 
exhibited increased salivation, rapid breathing and soft faeces on the day of death.  Other reported 
clinical signs were limited muscular fasciculation on the second day in rabbits treated at 100 mg/kg 
bw/day.  Body weight in the 100 mg/kg bw/day group was significantly (p<0.05) lower than controls 
during the first week of treatment. However, with the exception of one animal, some recovery 
occurred during the second and third weeks. Body weight gain in the 50 mg/kg bw/day group was 
slightly lower than controls, however when data from one animal of this group was excluded, overall 
body weight gain was not affected. 
 
4.3.3 Inhalation 
 
Pozzani UC (1968b) Temik 10G and Temik 10G-V. Response of rats to saturated vapors 
generated under simulated greenhouse conditions. Mellon Institute. Report No.: 31-173, 
dated December 20, 1968 Sponsor: Union Carbide Corporation [Union Carbide 
Corporation; Submission No.: 1355, reference T17; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
Groups of six female Harlan Wistar rats (source not stated) were exposed to the vapours of either 
Temik 10G (Register No.: 511-01-5841) or Temik 10G-V (Register No.: 511-01-6939) for five 
consecutive daily eight hour exposures in two separate experiments. The respective test material 
(18.56 grams) was sprinkled on top of one centimetre of damp clayey topsoil in two shallow trays 
totalling an area of 3312 cm2, then ‘thoroughly’ wet. The trays were suspended from the top of a 
120 L chamber that was fitted with a 200 rpm fan set to run for 30 minutes each hour. The chamber 
was placed in a room heated to 106°F for twelve hours. After twelve hours, the chamber was 
cooled to 70° F and six rats were placed in the chamber for 8 hours. The process was repeated five 
times and rats were observed for mortality, body weight, clinical signs and plasma and erythrocyte 
cholinesterase activities. 
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No mortality or significant (p>0.05) difference between the body weight of control or test animals 
was noted in either study. Likewise, there were no recorded clinical signs, or significant (p>0.05) 
differences in plasma or erythrocyte cholinesterase levels between control and treated animals. 
 
This study was not considered adequate for regulatory purposes. 
 
Pozzani UC & Carpenter CP (1966) Response of rats living for 28 days on topsoil treated 
with UC 21149 10G-1. Mellon Institute. Report No.: 29-2, dated January 11, 1966 
Sponsor: Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, 
reference T42; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a study designed to predict conditions that may be hazardous to animals or barefooted humans, 
rats were placed on top soil that had been treated with 0, 10.5 and 52.5 mg/kg of the active 
ingredient UC 21149 (UC21149 10G-1 obtained from South Charleston, Sample No.: 28-100, no 
purity or stability data). The soil was prepared by mixing 70 kg of clay topsoil with 30 kg of washed 
white sand. Aliquots of soil (20 kg) were placed into stainless steel pans so that a soil depth of 60 
mm was obtained. Two soil plots were treated with 2.098 grams UC21149 10G-1 (equivalent to 
100 pounds per acre, or 10.5 mg/kg active ingredient), one was treated with 10.491 grams 
(equivalent to 500 pounds per acre, or 52.5 mg/kg) and two untreated soil plots served as controls.  
 
A control soil plot and one of the plots treated at 10.5 mg/kg were kept outdoors and exposed to 
sun and wind for 9 hours per day. Deionised water was sprinkled on these plots 3 times per week. 
Six female Harlan Wistar rats were placed in cages on top of the other three plots (0, 10.5 mg/kg 
and 52.5 mg/kg UC 21149) and supplied with food and water ad libitum for a period of 28 days. 
The ventral areas of all animals were freed from hair by clipping three times per week in order to 
facilitate contact of the skin with the soil. Animals were observed for mortality, physical signs, body 
weight changes, liver and kidney weights and gross lesions. 
 
A moribund rat in the control group was killed on the ninth day and found to have consolidation foci 
throughout the lungs. No other mortality was recorded. An initial slight reduction in body weight was 
observed in all groups and ascribed to the change in housing environment. There was however, no 
significant difference in body weight gain between the control and treated groups during the study 
and no effects on kidney or liver weight. 
 
In order to provide an estimate of the amount of UC 21149 10G-1 in the soil, or to obtain an 
indication of the total toxicity of the soil plots, a bioassay was attempted. Approximately 800 grams 
of soil was sampled randomly from each of the soil plots at various time points and mixed with 200 
mL of water. The slurry was filtered and dosed orally to male Harlan-Wistar rats to obtain an LD50 
value in terms of mL of filtrate per kilogram of body weight. 
 
The bioassay results suggest that the toxicity of UC 21149 10G-1 in the soil sample is reduced over 
time, and that this may occur more rapidly on plots on which the rats were placed than the control 
plots. 
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5. SUBCHRONIC STUDIES 
 
5.1 Technical grade active constituent 
 
5.1.1 Oral 
 
Weil CS & Carpenter CP (1963) Results of three months of inclusion of compound 21149 
in the diet of rats. Mellon Institute. Report No.: 26-47, dated May 22, 1963 Sponsor: Union 
Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, reference T34; 
A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a poorly reported and designed study, four groups of CFE albino rats (10/sex/group; Mellon 
Institute, established and maintained with rats from Carworth farms) weighing 116 to 177 grams 
were administered aldicarb (South Charleston, West Virginia, 409-RD-11; Ref 13LKP94; 
estimated purity 99%, no stability data) in the feed (Purina Laboratory Chow) for 91-93 days to 
achieve nominal doses of 0, 0.02, 0.1, and 0.5 mg/kg bw/day.  The achieved doses were 0, 0.022, 
0.10 and 0.55 mg/kg bw/day for males and 0, 0.021, 0.11 and 0.54 mg/kg bw/day for females.  
One male from each dosage group was killed on Days 1, 4, and 29, and plasma, erythrocyte and 
brain cholinesterase activity was measured.  A female from each group was similarly treated on Days 
2 and 30.  Body weights were measured three times during the first week of dosing and then weekly 
for 3 months.  Rats were observed for signs of toxicity (not specified) once daily.  Animals that died 
during the study were subjected to necropsy examination, while those that survived to the end of the 
study were killed and the thoracic and abdominal organs examined for gross pathology and portions 
taken for micropathological examination.  The liver and kidneys of each rat were weighed and 
selected  rats (2-4 per group) were tested for blood, brain or plasma cholinesterase activities. 
 
Mortality:  Five male and six female rats died during the study at the high dose.  At  0.10 and 
0.11 mg/kg bw/day there were three male and three female deaths respectively, while at the low 
dose one male and one female died.  In the control group one female death was recorded.   
 
Body weight gain and food consumption:  In high-dose animals, body weight gain was lower than 
controls (?  11%, ?  14%), though not significantly (p>0.05).  Associated with reduced body weight 
gain, food consumption was significantly (0.05>p>0.01) lower (12%) than controls in high-dose 
females.  
 
Organ weights: Liver and kidney weight were not affected. 
 
Plasma, erythrocyte and brain cholinesterase activities:  Data from single animals killed at days 
1, 2, 4, 29 and 30 was not considered to be biologically meaningful.  Though not statistically 
significant (p>0.05), plasma cholinesterase activity was inhibited (35%) at the high dose in females 
after 91-93 days.  It was noted however, that there were only two surviving rats at this dose.  There 
were no other treatment-related effects on cholinesterase activities.   
 
Pathology:  No treatment related effects were noted at pathology examination. 
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Summary:  This study was not considered to have been adequately designed or reported for 
regulatory purposes.  No effects were observed at 0.02 mg/kg bw/day.   
 
Weil CS & Carpenter CP (1974a) Aldicarb: Inclusion in the diets of dogs for three months. 
Carnegie-Mellon Inst of Research. Report No.: 37-12, dated February 25, 1974 Sponsor: 
Union Carbide Corporation [Union Carbide Corporation; Submission No.: 1355, reference 
T39; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Groups of 4 male and 4 female beagle dogs (Laboratory Research Enterprises, Inc., Kalamazoo, 
Michigan; about 236 days of age; ?  6.6-9.6 kg, ?  6.0-8.0 kg) received doses of 0, 0.2, 0.3 and 
0.7 mg/kg bw/day aldicarb (South Charleston, West Virginia, Sample No.: 36-148, purity 99.9%) in 
the feed for 99 or 100 days. The dogs received the test material in two cups of water added to two 
cups of dry feed, 7 days per week.  On three occasions prior to dosing and after 33 and 82 days, 
plasma and erythrocyte cholinesterase activities were measured. In addition, haematological (red and 
white blood cell counts, haematocrit, haemoglobin and differential white blood cell count), clinical 
chemistry (blood urea nitrogen, blood glucose, alkaline phosphatase, alanine aminotransferase and 
aspartate aminotransferase) and urinalysis (pH, specific gravity, volume, protein, glucose, ketones, 
occult blood, turbidity, colour and microscopic examination) parameters were measured prior to 
dosing and after 83 and 84 days of dosing.  Brain cholinesterase was determined following sacrifice 
at 99 or 100 days.  The eyes of the animals were examined prior to study initiation and at sacrifice.  
The liver, kidneys, heart, spleen, adrenals, testes and ovaries were weighed, and gross and 
micropathological examination was carried out. 
 
Mortality, body weight, feed consumption, and organ weight:  No deaths were recorded.  Body 
weight gains of treated male and female dogs were comparable to controls and feed consumption 
was unaffected.  
 
Organ weight:  There were significant (p<0.05, 0.01>p>0.001) changes in  absolute adrenal weight 
(increased by 14%) and relative testes weight (decreased by 25%) in males at 0.7 mg/kg bw/day. 
 
Plasma, erythrocyte and brain cholinesterase activities:  Plasma, erythrocyte and brain 
cholinesterase levels did not differ significantly between treated and control animals or pre-dose 
values. 
 
Haematology, clinical chemistry, and urinalysis: No treatment related effects were noted. 
 
Ophthalmoscopic and pathological examination:  No treatment related effects were noted. 
 
Summary:  This study was not considered to be adequately reported for regulatory purposes.  
 
Hamada NN (1991) Subchronic toxicity study in dogs with aldicarb technical. Hazleton 
Washington, Inc. Report No.: 656-162, dated March 6, 1991 Sponsor: Rhone-Poulenc Ag 
Company [Rhone Poulenc Rural Australia Pty Ltd; Submission No.: 6696] 
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It was stated that this study was conducted in compliance with the US Federal Insecticide, Fungicide 
and Rodenticide Act Guidelines Draft, Subdivision F, series 82-1, November 1982, and in 
accordance with the Environmental Protection Agency’s Good Laboratory Practice Regulations, 40 
CFR Part 160. 
 
Four groups of six male and six female beagle dogs (Hazleton Research Products, Inc., Cumberland, 
Virginia; 22-25 weeks of age; ?  5.6-9.7 kg, ?  6.2-8.3 kg) received aldicarb technical (Lot No. 
25-DEQ-89, stated purity 99.7%, stability and homogeneity data were satisfactory) in the feed at 
concentrations of 0, 0.35, 0.7 and 2.0 ppm for 14 weeks  Feed (Purina® Certified Canine Diet® No. 
5007) was made available for 2 hours daily and tap water was supplied ad libitum. Mean 
compound intakes were approximately 0.013(M)–0.015(F) mg/kg bw/day at 0.35 ppm, 
0.022(M)-0.025(F) mg/kg bw/day at 0.7 ppm and 0.067(M)-0.070(F) mg/kg bw/day at 2 ppm in 
the diet. The authors estimated mean compound consumption during weeks 2 and 5 are shown in the 
Table below. 
 

Mean aldicarb consumption during weeks 2 and 5 when cholinesterase activi ties were measured 
Week 2 Week 5 Concentration in the feed 

(ppm) ?  ?  ?  ?  
0.35 0.0138 0.0122 0.0127 0.0110 
0.7 0.0239 0.0256 0.0217 0.0246 
2.0 0.0734 0.0687 0.0650 0.0650 

 
All dogs were observed twice daily for mortality and once daily for clinical signs.  Body weights 
were recorded weekly and detailed clinical observations were also made at this time.  Plasma and 
erythrocyte cholinesterase activities were determined three times in each dog prior to study initiation, 
and during weeks 2 and 5.  Blood samples were collected about 2 hours post-feeding, except at two 
weeks where they were taken between 2 and 3.75 hours following the feeding period.  
Haematological, clinical chemistry and urinalysis parameters (See Appendix 2, Table 2) were 
measured at one week prior to treatment and during Week 5.  Opthalmoscopic observations were 
made before treatment and during week 5 using an indirect opthalmoscope and tropicamide 
opthalmic solution.  Necropsy was performed on all animals after 14 weeks on the study, and gross 
pathological examination of selected tissues (external surfaces, all orifices, cranial cavity, carcass, 
external and cut surfaces of the brain and spinal cord, nasal cavity and paranasal sinuses, thoracic, 
abdominal, and pelvic cavities and their viscera, cervical tissues and organs) was carried out. 
 
Mortality and clinical signs:  No mortality or treatment-related clinical signs were observed at any 
dose during the study.  
 
Body weight and food consumption:  Body weight and food consumption were not affected by 
treatment. 
 
Plasma and erythrocyte cholinesterase activities: Cholinesterase activities were generally inhibited 
compared to both pretreatment levels and concurrent controls in high-dose males and females.  The 
effects were dose-related and considered related to treatment.  Treatment-related inhibition of 
erythrocyte cholinesterase activity was not observed.   
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Percentage of plasma and erythrocyte cholinesterase activity compared to apretreatment and bconcurrent 
controls 

Week 2 Week 5 Cholinesterase 
determination 

Dose ppm 
?  ?  ?  ?  

Plasma 0 (control) a9 a2.7  a7 a5.9 
 0.35 a9,b6 a6.9, b-7 a9, b8 a12.4, b-3 
 0.7 a13, b3 a9.8, b13 a15, b6 a11.0, b11 
 2.0 a30, b16 a23.9*, b23 a28, b14 a23.3, b19 

Erythrocyte 0 (control) a1 a3.9 a-3 a2 
 0.35 a13, b16 a2, b9 a10, b15 a4, b11 
 0.7 a6, b-12 a7, b-7 a10, b-2 a4, b-2 
 2.0 a12, b1 a3, b-5 a20, b14 a9, b5 

*p=0.05 
negative values represent an increase in cholinesterase activity compared to controls  
 
Clinical chemistry, haematology, urinalysis: No treatment related effects were observed.  
 
Gross pathology and opthalmological examinations: No treatment related effects were noted.  
 
The NOEL was 0.7 ppm (0.024 mg/kg bw/day) based on plasma ChE inhibition. 
 
5.2 Metabolites 
 
5.2.1 Oral 
 
Weil CS (1968b) Temik sulfoxide. Results of feeding in the diet of rats for six months and 
dogs for three months. Mellon Institute. Report No.: 31-141, dated October 31, 1968 
Sponsor: Union Carbide Chemicals  [Union Carbide Corporation; Submission No.: 1355, 
reference T48; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
(i)  Groups of fifteen male and fifteen female Harlan-Wistar rats (Mellon Institute, Harlan Industries, 
Cumberland, Indiana; about 45 days of age; ?  140-265 g, ? 129-208 g) received Temik sulfoxide 
(South Charleston, West Virginia; Sample No.: 30-298; purity, stability not stated) in the feed to 
achieve nominal doses of 0, 0.125, 0.25, 0.5, and 1.0 mg/kg bw/day. The achieved doses were 
0.126, 0.24, 0.50 and 0.98 mg/kg bw/day for males and 0.125, 0.25, 0.50 and 1.02 mg/kg bw/day 
for females.  At the conclusion of three months, five rats from each group were killed by sectioning of 
the cervical cord and neck vessels, while the surviving rats were killed after about six months. Rats 
were observed for body weight gain, liver and kidney weight, microscopic appearance of stained 
sections of cranial, thoracic and abdominal viscera, and plasma, erythrocyte and brain cholinesterase 
activities.  
 
Mortality: There was no treatment-related mortality.  One male rat in each of the control and 
0.126 mg/kg bw/day groups died during the study.  Two and one female rats died at doses of 
0.25 mg/kg bw/day and 0.5 mg/kg bw/day respectively.  
Body weight gain and food consumption:  At the high dose, body weight gain was 15-50% lower 
than controls in males until day 56, and 25-88% lower in females until Day 13.  Body weight in 
high-dose groups remained slightly lower, though not significantly (p>0.05), than controls at three 
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and six months.  Feed consumption was lower than controls in high-dose males at three months (6%, 
p<0.05), and six months (6%).  
 
Liver and kidney weight:  Liver and kidney weights of treated rats were comparable to controls.  
 
Plasma, erythrocyte and brain cholinesterase activities:  Percentage inhibition of cholinesterase 
activity compared to controls for plasma, erythrocyte and brain samples at three and six months are 
shown in the Table below.  A dose-related inhibition of plasma cholinesterase activity was observed 
in male rats at the three high doses at three and six months, while at the low dose, significant 
(0.01>p>0.001) inhibition was observed at three months only.  The low dose effect observed at 
three months was not dose-related, and not observed in females at 3 months, or in males at six 
months.  Hence it was not considered clearly treatment-related.  In females, plasma cholinesterase 
activity inhibition was observed at the two high doses only. 
 
Significant (p<0.05, 0.01>p>0.001. p<0.001) erythrocyte cholinesterase inhibition was observed 
after three months at the high dose in both males and females, and after six months at the top three 
doses in males and all doses in females. Significant (p<0.05) inhibitions of brain cholinesterase 
activity were evident at 1.03 mg/kg bw/day in males at three months, and at 0.5 and 1.02 mg/kg 
bw/day in females at six months. 
 

Percentage plasma, erythrocyte and brain cholinesterase inhibition at 3 months 
Sex ?  

?  

Dose 0.13 0.26 0.52 1.03 0.126 0.25 0.51 1.03 
Plasma 45** 38** 52*** 100*** 15 -14 54* 64* 
Erythrocyte 2  38* 20 53** 19 25 30 47* 
Brain 7 9 0 21* 6 13 5 19 

*p<0.05, **0.01>p>0.001, *** p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 

Percentage plasma, erythrocyte and brain cholinesterase inhibition at 6 months 
Sex ?  

?  

Dose 0.126 0.24 0.50 0.98 0.125 0.25 0.5 1.02 
Plasma 5 39 68*** 73*** 21 9 43*** 66*** 
Erythrocyte 12 44*** 62*** 75*** 22* 20* 51*** 68*** 
Brain 2 3 9 16 14 5 16* 20* 

*p<0.05, **0.01>p>0.001, *** p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 
Pathological examination: No treatment related effects were observed at pathological examination. 
 
(ii)  In another experiment, two groups of five male and five female rats (source, strain not specified) 
were administered Temik sulfoxide in the feed to achieve nominal doses of 0.0625, 0.125, 0.25, 0.5 
and 1.0 mg/kg bw/day for 90 to 93 days. One group of rats at each dose was removed from the test 
diet and placed on a control diet 24 hours prior to being killed. Plasma cholinesterase activity was 
measured at all doses in males and at the two high doses in females. Erythrocyte cholinesterase 
determinations were made at all doses in females and at 0.25, 0.5 and 1.0 mg/kg bw/day in males. 
Brain cholinesterase activities were measured at the high dose only in both sexes. Body weight, 
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organ weights, feed consumption and pathology were not observed, as they had been described in 
the six-month study conducted previously. 
 
Percentage inhibition of plasma, erythrocyte and brain cholinesterase activity from animals dosed for 
3 months with aldicarb sulfoxide treated feed are shown in the Table below.  There were no 
treatment-related effects when the animals were removed from the test diets 24 hours prior to 
sacrifice.  
 

Percentage plasma, erythrocyte and brain cholinesterase inhibition at 3 months 
Sex ?  ?  
Dose 0.0625 0.125 0.25 0.5 1.0 0.0625 0.125 0.25 0.5 1.0 
Plasma 27 9 42** 44** 76*** - - - 39 61** 
Erythrocyte - - 42 28 58** 2 -4 18 46** 62*** 
Brain - - - - -5    3 22 

*p<0.05, **0.01>p>0.001, *** p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 
Weil CS (1968c) Temik sulfone. Results of feeding in the diet of rats for six months and 
dogs for three months. Mellon Institute. Report No.: 31-142, dated November 1, 1968 
Sponsor: Union Carbide Corporation Chemicals  [Union Carbide Corporation; 
Submission No.: 1355, reference T49; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
(i)  Groups of fifteen male (133-268 grams) and fifteen female (118-203 grams) Harlan-Wistar rats 
(Mellon Institute breeding colony; originally established from Harlan Industries, Cumberland, Indiana; 
aged about 45 days) were administered Temik sulfone (South Charleston, West Virginia; Sample 
number 30-300; purity, stability not stated) in the feed to achieve nominal doses of 0, 0.2, 0.6, 1.8, 
5.4 and 16.2 mg/kg bw/day for approximately six months. Achieved doses at 6 months were 0, 0.2, 
0.59, 1.81, 5.36, and 16.29 mg/kg bw/day for males, and 0, 0.20, 0.60, 1.80, 5.43 and 
16.47 mg/kg bw/day for females.  Five rats from each group were killed after three months by 
sectioning of the cervical cord and neck vessels, while the surviving rats remained on the test diet 
until six months at which time they were also killed. Rats were weighed three times during the first 
week of doses and weekly thereafter, and observed daily for any sign of toxicity. At sacrifice, rats 
were observed for liver and kidney weight, microscopic appearance of stained sections of cranial, 
thoracic and abdominal viscera, and plasma, erythrocyte and brain cholinesterase activities.  
 
Mortality: Three male rats died during the first three months of the study, one rat in each of the 
control, 0.2, and 1.81 mg/kg bw/day groups. 
 
Body weight gain and feed consumption:  Body weight gain in male rats receiving 16.29 mg/kg 
bw/day was significantly (0.05>p>0.01) reduced up to Day 27 (17%), and again after 163 days of 
dosing (18%).  In females, body weight gain was significantly (0.05>p>0.01) reduced up to Day 5 
(30%) at the high-dose.  Feed consumption was not affected. 
 
Organ weights:  Liver and kidney weights of treated groups did not differ significantly (p>0.05) 
from control values.  
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Plasma, erythrocyte and brain cholinesterase:  Plasma, erythrocyte and brain cholinesterase 
activity was significantly (p<0.05, 0.01>p>0.001, p<0.001) inhibited at the two high doses in both 
male and female rats at three and six months.  Other dose-related inhibitions were observed for 
plasma and erythrocyte cholinesterase activities at the mid dose in males after 3 months, and for 
plasma, erythrocyte and brain activities in mid-dose females at 6 months. 
 

Percentage plasma, erythrocyte and brain cholinesterase activity inhibition at 3 months 
Sex ?  ?  
Dose  0.2 0.62 1.88 5.55 16.8 0.20 0.60 1.80 5.49 16.3 
Plasma 5 9 36* 66*** 95*** -10 -17 3 62* 77** 
Erythrocyte 2 -9 31* 40** 50*** 13 0 18 52** 69*** 
Brain 2 -9 10 15 37*** 6 -5 3 27** 39*** 

*p<0.05, **0.01>p>0.001, *** p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 

Percentage Plasma, erythrocyte and brain cholinesterase activity inhibition at 6 months 
Sex ?  ?  
Dose  0.2  0.59  1.81  5.36  16.29  0.2  0.6  1.8  5.43  16.47  
Plasma 14 -5 14 67*** 82*** 7 6 24* 59*** 85*** 
Erythrocyte 12 8 28* 65*** 76*** 9 9 26* 65*** 84*** 
Brain 3 2 15 26** 46*** 16* 9 16* 37*** 50*** 

*p<0.05, **0.01>p>0.001, *** p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 
Pathology:  No treatment related effects were observed at pathological examination. 
 
(ii)  In another experiment, two groups of five male and five female rats were administered Temik 
sulfone in the feed at doses of 0, 0.2, 0.6, 1.2, 1.8, 5.4 and 16.2 mg/kg bw/day for 90 to 93 days.  
One group of rats at each dose was removed from the test diet and placed on a control diet 24 
hours prior to being killed.  Plasma and erythrocyte cholinesterase determinations were made at 
doses of 0, 1.2, 1.8, 5.4 and 16.2 mg/kg bw/day in males and females.  Brain cholinesterase was 
measured at all doses in females and at the two high doses in males.  Body weight, organ weights, 
feed consumption and pathology were not observed, as they had been described in the previous 
study.  
 
Plasma, erythrocyte and brain cholinesterase activity inhibition of rats maintained on the test diet until 
sacrifice are shown in the Table below.  The values are presented as a percentage of control values.  
In males, plasma cholinesterase activity was inhibited at the top three doses and erythrocyte 
cholinesterase activity was inhibited at the top two doses. In females, plasma, erythrocyte and brain 
cholinesterase activity were inhibited at the two high doses, while brain cholinesterase activity was 
also significantly (0.01>p>0.001) inhibited at 1.8 mg/kg bw. Rats treated in a similar manner but 
removed from the test diet and placed on a control diet 24 hours prior to killing, showed similar 
cholinesterase values to control animals. 
 
 

Percentage plasma, erythrocyte and brain cholinesterase inhibition at 3 months 
Sex ?  ?  
Dose 1.2 1.8 5.4 16.2 0.2 0.6 1.2 1.8 5.4 16.2 
Plasma -7 27 60*** 80*** ND ND -4 17 50*** 82*** 
Erythrocyt
e 

-17 11 31 67*** ND ND -10 -4 56*** 72*** 



National Registration Authority for Agricultural and Veterinary Chemicals, Australia 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 

- 131 - 

Brain ND ND -2 31 -2 2 2 17** 20** 43*** 
*p<0.05, **0.01>p>0.001, *** p<0.001 
negative values represent an increase in cholinesterase activity compared to controls  
ND not determined 
 
Weil CS (1968b) Temik sulfoxide. Results of feeding in the diet of rats for six months and 
dogs for three months. Mellon Institute. Report No.: 31-141, dated October 31, 1968 
Sponsor: Union Carbide Chemicals  [Union Carbide Corporation; Submission No.: 1355, 
reference T48; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report.   
 
In a poorly designed and reported study, groups of three male (7.0-10.8 kg) and three female (6.6-
9.2 kg) Beagle dogs (bred at the laboratory kennel or purchased from Marshall Research Animals, 
Inc., North Rose, New York; aged 13-27 months) received Temik sulfoxide (South Charleston, 
West Virginia; Sample Nos.:31-147, 31-265) in the feed (Friskies Dog Food Meal) to achieve 
nominal doses of 0, 0.0625, 0.125, 0.25 and 0.5 mg/kg bw/day for 5 days/week for 90 days. The 
purity was stated for one sample (Sample No.: 31-147) as greater than 99% and the other (Sample 
No.: 31-265) was not specified. Mean achieved doses were 0, 0.0656, 0.128, 0.257 and 
0.5 mg/kg bw/day (male and female combined).  The dogs were randomly distributed by sex and 
birth date.  Prior to study initiation and at 11 weeks blood urea nitrogen, bromosulfalein percentage 
retention, blood glucose, bilirubin, alanine aminotransferase, aspartate aminotransferase, serum 
alkaline phosphatase, total red and white blood cells, differential white blood cell count and 
haemoglobin were measured.  Plasma and erythrocyte cholinesterase activity and haematocrit were 
determined prior to the first dose, at 1.5 weeks, and at one, two and three months of doses. Brain 
cholinesterase activity was determined at study termination.  The time after feeding that the 
cholinesterase determinations were conducted was not stated.  Gross and microscopic examination 
of the following tissues was carried out; liver, kidney, lung, heart, spleen, adrenal, thyroid, 
parathyroid, lymph node, gall bladder, diaphragm, oesophagus, maxillary gland, stomach, duodenum, 
pancreas, ileum, jejunum, colon, urinary bladder, tongue, skin, brain, pituitary, eye, and testicle, 
prostate and epididymis, or uterus and ovary. 
 
Mortality:  No mortality was recorded during the study period.   
 
Body weight and feed consumption:  Male and female body weight and feed consumption data 
were combined and presented as means.  No individual data were provided.  Slight mean weight 
loss was observed in dogs that received the high dose.  The effect was only significant 
(0.01>p>0.001) during the first week.  Weight gain was comparable among other treated groups 
and control animals. 
 
Organ weight:  There were no treatment-related effects on liver or kidney weight. 
 
Plasma, erythrocyte and brain cholinesterase activity:  The only significant (0.05>p>0.01) effect 
on plasma cholinesterase was at a dose of 0.5 mg/kg bw/day after 1 month (male and female data 
combined).  Plasma cholinesterase was inhibited 6% compared to pre-dose values. This result was 
not considered to be biologically significant as the inhibition was only slight, no dose-response 
relationship was observed at other doses, and no inhibition was observed at other time points.  At a 
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dose of 0.0656 mg/kg bw/day brain cholinesterase activity was 66% of controls, however the 
corresponding value at a dose of 0.5 mg/kg bw/day was 104%. 
 
Clinical chemistry and haematology:  Significantly (0.05>p>0.01) elevated mean alkaline 
phosphatase levels (109% compared to pre-dose values) were observed in dogs treated at 
0.5 mg/kg bw/day at 11 weeks, however these values were low when compared to other treatment 
groups and the control value (114%).  The only other biochemical change of significance 
(0.05>p>0.01) was a decrease (68% of control values) in alanine aminotransferase levels in dogs at 
a dose 0.0656 mg/kg/day.  No treatment-related effects were observed in measured haematological 
parameters. 
 
Pathological examination:  No treatment-related effects were observed at gross or microscopic 
examination. 
 
Summary:  This study was not considered to be adequately designed or reported for regulatory 
purposes.   
 
Weil CS (1968c) Temik sulfone. Results of feeding in the diet of rats for six months and 
dogs for three months. Mellon Institute. Report No.: 31-142, dated November 1, 1968 
Sponsor: Union Carbide Corporation Chemicals  [Union Carbide Corporation; 
Submission No.: 1355, reference T49; A3162/1 B24] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a poorly designed and reported study, groups of three male (7.0-10.8 kg) and three female 
(5.6-10.2 kg) Beagle dogs (bred at the laboratory kennel or purchased from Marshall Research 
Animals, Inc., North Rose, New York; aged 13-27 months) received Temik sulfone (South 
Charleston, West Virginia; labelled 99.9% + free of Temik sulfoxide; Sample No.: 31-135) in the 
feed (Friskies Dog Food Meal) at nominal doses of 0, 0.2, 0.6, 1.8 and 5.4 mg/kg bw/day for 5 
days/week for 90 days.  Achieved mean doses (male and female combined) were 0, 0.20, 0.63, 
1.87 and 5.66 mg/kg bw/day.  Prior to study initiation and at 11 weeks blood urea nitrogen, 
bromosulfalein percentage retention, blood glucose, bilirubin, alanine aminotransferase, aspartate 
aminotransferase, serum alkaline phosphatase, total red and white blood cells, differential white 
blood cell count and haemoglobin were measured.  Plasma and erythrocyte cholinesterase and 
haematocrit were determined prior to the first dose and at 1.5 weeks, and one, two and three 
months. Brain cholinesterase activity was measured at study termination.  Gross and microscopic 
examination of the following tissues was conducted; liver, kidney, lung, heart, spleen, adrenal, 
thyroid, parathyroid, lymph node, gall bladder, diaphragm, oesophagus, maxillary gland, stomach, 
duodenum, pancreas, ileum, jejunum, colon, urinary bladder, tongue, skin, brain, pituitary, eye, and 
testicle, prostate and epididymis, or uterus and ovary. 
 
Mortality: No dogs died during the study. 
 
Body weight gain and feed consumption:  Body weight and feed consumption for males and 
females was combined.  No individual data were presented.  Weight gain was slightly, but not 
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significantly (p>0.05) lower in high-dose animals.  Feed consumption did not differ significantly 
(p>0.05) between treated or control animals. 
 
Liver and kidney weight: There were no significant (p>0.05) differences between control and 
treated animals for liver or kidney weight.  
 
Plasma, erythrocyte and brain cholinesterase:  Plasma and erythrocyte cholinesterase activities 
were presented as individual data and male and female combined means.  The values were 
compared to pre-dose levels.  Dogs (male and female combined) treated with 5.4 mg/kg bw/day 
Temik sulfone showed mean plasma cholinesterase inhibitions of 34, 35 and 28% compared to pre-
dose values at 1.5 weeks, one month and three months respectively. No treatment-related effects 
were observed on plasma cholinesterase activity at other doses. 
 
Erythrocyte cholinesterase activity was not significantly (p>0.05) inhibited compared to pre-study 
levels at any dose. 
 
Combined male and female brain cholinesterase activities were 99, 71, 66 and 74% of the control 
mean at doses of 0.20, 0.63, 1.87 and 5.66 mg/kg bw/day, respectively. 
 
Clinical chemistry, haematology and pathology: Aspartate aminotransferase levels were 
decreased compared to pre-dose values at all doses after 11 weeks, and significantly so in animals 
that received 0.6 (p<0.001) and 1.8 (0.05>p>0.01) mg/kg bw/day Temik sulfone.  No other 
significant (p>0.05) differences were observed.  No treatment related effects were observed in 
haematological parameters or at pathological examination.  
 
Summary: This study was not considered to be adequately designed or reported for regulatory 
purposes. 
 
6. CHRONIC STUDIES 
 
6.1 Aldicarb technical grade constituent 
 
6.1.1 Oral 
 
National Institutes of Health (1979) Bioassay of aldicarb for possible carcinogenicity. 
Gulf South Research Institute, New Iberia, Louisiana. DHEW Publication No. (NIH) 
79-1391. Sponsor: National Cancer Institute [Union Carbide Corporation; Submission 
No.: 1355; A3162/1 B20] 
 
This study has been previously assessed by Australian Regulatory Austhorities and has not been 
evaluated as part of this review.  The following summary was taken from the U.S. EPA Integrated 
Risk Information System report on aldicarb. 
 
The NCI (1979) conducted a bioassay of aldicarb for possible carcinogenic effects in rats and 
mice.  Fifty male and 50 female F344 rats and the same numbers of male and female B6C3F1 
mice were administered 2 or 6 ppm in the diet for 103 weeks.  The animals were then observed for 
an additional 0 to 2 weeks before terminal sacrifice.  Matched controls were composed of 25 
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untreated rats and 25 untreated mice of each sex.  The was a dose-related trend in the incidence of 
pituitary adenomas or carcinomas in the female rats for which the Cochran-Armitage test was 
statistically significant but the Fisher exact test was not significant.  There were occurrences of 
pancreatic islet-cell adenomas in both treated male and female rats.  The incidences were not 
statistically significant but were nonetheless regarded as compound-related by NCI since there 
were no pancreatic tumours in the concurrent controls.  A dose-related trend in the incidence of 
fibrosarcoma or sarcoma of the subcutaneous tissue was observed for which the 
Cochran-Armitage test was statistically significant.  The Fisher exact test, however was not 
significant.  NCI acknowledged that maximum tolerated doses were not achieved in this study, and 
it was concluded that none of the tumours could be clearly attributed to the administration of 
aldicarb.   
 
Weil CS (1972b) Aldicarb, 18 month feeding in the diet of mice. Mellon Institute. Report 
No. 35-70, dated October 4, 1972 Sponsor: Union Carbide Corporation [Union Carbide 
Corporation; Submission No;1355, reference T58; A3162/1 B20]  
 
No test guideline or quality assurance statement was issued for this report. 
 
This study was conducted to assess the potential carcinogenicity of aldicarb administered in the 
feed to mice.  In a poorly designed and reported study, male and female (44/sex/group) Charles 
River, COBS CD-1 mice, aged 37-38 days, received aldicarb (South Charleston, West Virginia; 
Sample No.: 33-134; no purity or stability data) in the feed (PURINA Laboratory Chow, Ralston 
Purina Company, Missouri) for 18 months to achieve nominal doses of 0, 0.1, 0.2, 0.4 and 
0.7 mg/kg bw/day. 
 
Initially aldicarb was mixed with the feed as a dry powder, however high mortality rates were 
observed in the three high-dose groups during the first 2.5 months, prompting a change in the 
method of test compound preparation.  For the remainder of the 539 day dosing period, aldicarb 
was instead dissolved in acetone prior to being added to the dry feed, and the acetone was 
removed by suction in a drying chamber.  No homogeneity or stability data were provided. 
 
Mice were housed two per cage, sexes separate, for the first year, and singly after that time.  
Observations for mortality were made twice daily, once daily on weekends and once each night.  
Body weight was recorded after the first week, and approximately monthly thereafter.  All mice 
were subjected to necropsy examination.  Tissues examined included; liver, kidney, lung, heart, 
spleen, adrenal, thymus, thyroid, trachea, oesophagus, lymph node, urinary bladder, seminal 
vesicle, testicle, epididymis, prostate, uterus, ovary, stomach, duodenum, small intestine, colon, 
pancreas, brain, pituitary, preputial gland, skin, and axillary gland area.   
 
Results of weight change were compared for the three groups using Bartlett’s test for homogeneity of 
variance, by the analysis of variance, and by Duncan’s multiple range test.  If Bartlett’s test indicated 
heterogeneous variances, the F-test was used for paired comparison.  If individual F tests were not 
significant, a Student’s t-test was used, and if the tests were significant, means were compared by the 
Cochran t-test.  Mortality and micropathological conditions were compared by 2x2 Chi-square 
analysis. 
 
Mortality:  During the first 90 days there was a dose-related increase in mortality in male mice.  
Over the same period, increased mortality relative to control animals was observed in female mice 



National Registration Authority for Agricultural and Veterinary Chemicals, Australia 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 

- 135 - 

at doses of 0.2, 0.4 and 0.7 mg/kg bw/day.  Following the change in the method of mixing the test 
material in the feed, there was no dose-related increase in mortality.  The number of male and 
female deaths at 539 and 90 days at each dose are shown in the following Table.   
 

Number of deaths at 539 days and 90 days (parenthesis) Dose (mg/kg bw/day) 

?  ?  

0 (Control) 7 (0) 13 (0) 

0.1 11 (1) 10 (1) 

0.2 18 (4) 11 (8) 

0.4 14 (6) 12 (6) 

0.7 18 (9) 18 (8) 

 
Body weight:  Significant (p<0.05) body weight changes in both males and females were 
distributed among groups and were not clearly attributable to treatment. 
 
Pathology:  To compensate for high mortality rates in the first three months, group sample sizes 
were reduced for statistical comparison of tumour incidences between treated and control groups.  
To achieve this, any mouse that died without tumours before the time of appearance of a tumour in 
an “average tumour bearing mouse” was eliminated.  The method of analysis was not further 
elucidated, however male mice were included for statistical comparison after 498 doses, while 
females were included after 436 doses. 
 
By this method, a significant (0.05>p>0.01) increase in hepatoma incidence was observed in male 
mice treated at a dose of 0.7 mg/kg bw/day (24% vs 5% in controls).  A dose-response 
relationship was not observed, with respective incidences of 21%, 10%, and 19% in male mice 
treated at doses of 0.1, 0.2, and 0.4 mg/kg bw/day.  Hepatoma was observed in only one female 
mouse at a dose of 0.4 mg/kg bw/day.   
 
The incidence of lymphoid neoplasia was significantly (0.05>p>0.01) greater in males treated at a 
dose of 0.7 mg/kg bw/day (21% vs 0% controls). Lymphoid neoplasia incidences at doses of 0.1, 
0.2, and 0.4 mg/kg bw/day were 0, 13 and 6%.  None of the males with this condition survived 
until the end of the study.  In female mice, lymphoid neoplasia was more common in control than 
treated animals. 
 
Summary:  Due to inadequacies in design and reporting of both methodology and results, this study 
was considered inadequate for regulatory purposes.  There was a significant increase in hepatoma 
and lymphoid neoplasia incidence in males at 0.7 mg/kg bw/day.  No effects were observed in 
male or female animals at 0.4 mg/kg bw.   
 
Weil CS & Carpenter CP (1974e) Aldicarb, 18 month feeding in the diet of mice, study II. 
Mellon Institute. Report No.: 37-98, dated November 12, 1974 Sponsor: Union Carbide 
Corporation [Union Carbide Corporation; Submission 1355, reference T59; A3162/1 
B20] 
 
No test guideline or quality assurance statement was issued with this report. 
 
This study was conducted to determine the potential of aldicarb to induce hepatomas and lymphoid 
neoplasia in male mice when administered in the feed for 18 months.  Between October 17, 1972 
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and April 18, 1974, groups of 50 male Charles River, COBS CD-1 mice (aged approximately 36 
days, mean body weight/group 26.5-27.3 g), received aldicarb (South Charleston, West Virginia, 
Sample No.: 35-502, Purity: 99.21%) in the feed (PURINA Laboratory Chow, Ralston Purina 
Company, Missouri) to achieve nominal doses of 0.1, 0.3, and 0.7 mg/kg bw/day for 546-548 
days.  The sample used was the same as that in the previous study (35-70), following return to 
Union Carbide Corporation for analysis.  Aldicarb was diluted in acetone prior to mixing with feed, 
and the acetone was removed by suction in a drying chamber.  In addition to the treated groups, 
three concurrent control groups (A, B and C) were maintained in parallel.  The groups were kept in 
an identical manner to aldicarb treated animals, except that no test compound was administered.  
One group (C) was used for interim sacrifices each time an aldicarb treated animal died. 
 
Mice were housed two per cage for the first year, and singly after that time.  Animals were 
observed for mortality twice daily, once daily on weekends and once each night.  Body weight was 
recorded after the first week, and at approximately monthly intervals thereafter.  All mice were 
subjected to necropsy examination.  Tissues examined included; liver, kidney, lung, heart, spleen, 
adrenal, thymus, thyroid, trachea, oesophagus, lymph node, urinary bladder, seminal vesicle, 
testicle, epididymis, prostate, uterus, ovary, stomach, duodenum, small intestine, colon, pancreas, 
brain, pituitary, preputial gland, skin, and axillary gland area.   
 
Statistical analysis involved (2xR) Chi-square analysis of the 3 aldicarb dosed groups versus 
control groups A and B.  
 
Mortality:  There were 16, 7, 13, 13 and 15 deaths in the 0 (control A), 0 (control B), 0.1, 0.3 
and 0.7 mg/kg bw/day groups respectively.  There was no treatment-related difference in mortality 
rates between treated and control animals. 
 
Body weight gain:  There were no significant (p>0.05) differences in body weight gain between 
treated and control animals.   
 
Pathology:  There were no treatment related-effects at pathological examination. There were no 
significant (p>0.05) differences between control and treated animals with respect to hepatoma or 
lymphoid neoplasia, as observed previously in Study 35-70. 
 
Summary: This study was considered inadequate for regulatory purposes due to poor study design 
and reporting.  The increased incidence of hepatoma and lymphoid neoplasia seen in the previous 
study (Weil, 1972b), was not however, repeated in this study.  There were no treatment-related 
effects at doses of up to 0.7 mg/kg bw/day aldicarb in male mice. 
 
Weil CS and Cox EG (1976) Reanalysis of tumour incidence of aldicarb in 18 month 
mouse feeding studies. Carnegie-Mellon Inst. Of Research. Report No.: 39-55, dated 
April 20, 1976. Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission 1355, reference T61; A3162/1 B20] 
 
The significantly (p<0.05) increased incidence of hepatoma and lymphoid neoplasia observed in 
male mice at 0.7 mg/kg bw/day in Study 35-70, was not observed in Study 37-98.  In a discussion 
paper, the authors compared, by different statistical analysis, the data generated in the two studies.  
The authors argued that the reason for the significant (p<0.05) increases in hepatoma and lymphoid 
neoplasia observed in Study 35-70, was the low incidence of tumours in the male control mice of 
that study. 
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The statistical analysis of the data in the two studies differed in that, in the original study, tumour 
incidences were compared by the use of the square root of a 2x2 corrected Chi-square analysis for 
each treated group and control, while in the second study, statistical analysis was carried out using 
2xR Chi-square analysis in which the three aldicarb treated groups and the two control groups 
were inter-compared.  
 
2xR analysis applied to Study 35-70 resulted in a significant (0.05>p>0.01) increase in liver 
hepatomas in mice that were killed, but not the total of mice that were killed, died or survived.  
Likewise, 2xR analysis of lymphoid neoplasia data in Study 35-70 showed a significant 
(0.01>p>0.01) increase in tumours in rats that died, but not in the total of mice that died or were 
killed, or survived.  When 2xR chi-square analysis was applied to Study 37-98 data, no significant 
differences between treated and control animals were observed.  The use of 2x2 chi-square 
analysis showed a significant (0.05>p>0.01) difference in the total incidence of lymphoid neoplasia 
between male mice treated at 0.1 mg/kg bw/day and control group B.  The difference was not, 
however, significant versus control group A.   
 
The incidence of hepatoma in male control mice in Study 35-70 was 5%, while in Study 37-98, the 
hepatoma incidence was 20 and 19% in control groups A and B, respectively.  The incidence of 
hepatoma in male mice in Study 35-70 was 21, 10, 19 and 24% at doses of 0.1, 0.2, 0.4 and 
0.7 mg/kg bw/day respectively.  In Study 37-98, hepatoma incidences were 19, 12 and 12% at 
doses of 0.1, 0.3 and 0.7 mg/kg bw/day.  The significant (p<0.05) result at the high-dose in Study 
35-70, was not dose-related at other doses, and was comparable to incidences observed in 
control animals in the repeat study.  In addition, hepatoma is recognised as a common 
spontaneously occurring lesion in mice. 
 
Similarly, lymphoid neoplasia is a common spontaneous lesion in mice.  There was no 
dose-response relationship with the incidence of this lesion at other doses in Study 35-70, and the 
incidence was not significant (p>0.05) at any dose by 2xR chi-square analysis in Study 37-98.  
The percentages of animals affected were 0, 0, 13, 6 and 21 at doses of 0 (control), 0.1, 0.2, 0.4 
and 0.7 mg/kg bw/day (Study 35-70), and 20, 4, 21, 10 and 14 at doses of 0 (control A), 0 
(control B), 0.1, 0.3 and 0.7 mg/kg bw/day (Study 37-98).   
 
Trutter JA (1993) Combined chronic toxicity and oncogenicity study in rats with aldicarb 
technical. Hazleton Washington, Inc., Virginia. Report No.: HWA 656-151, dated 
November 24, 1993 Sponsor: Rhone-Poulenc Ag Company [Rhone-Poulenc Rural 
Australia Pty Ltd; Submission No.: 11791, reference T16]  
 
It was stated that the protocol for this study was designed in accordance with Environmental 
Protection Agency (EPA) Pesticide Assessment Guidelines, Subdivision F, Series 83-5, the 
Japanese Ministry of Agriculture, Forestry and Fisheries (MAFF) Testing Guidelines for Toxicity 
Studies, Notification No. 4200, and the Organisation for Economic and Cooperation Development 
(OECD) Guidelines for Testing of Chemicals 1987.  The study complied with GLP standards of 
EPA, 40 CFR Part 160, MAFF Notification No. 3850, and OECD C(81) 30 Annex 2.  Slight 
deviations from nominated protocol were not considered to have significantly altered study 
conclusions. 
 
This study was designed to assess the chronic toxicity and oncogenic potential of aldicarb in rats 
when administered in the feed for two years.  Aldicarb Technical (Rhone-Poulenc Ag Company; 
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Lot # 25-DEQ-89; stated purity 99.7%) was given to groups of rats (80/sex/group; 
Sprague-Dawley, Crl:CD®BR; Charles River Laboratories, North Carolina; approximately 
7-weeks of age at study initiation; ?  237-310 g, ?  172-232 g) in the feed (Purina Certified 
Rodent Chow® #5002) at concentrations of 0 (control), 1, 10, and 30 ppm, 7 days/week for 104 
weeks.  Feed and water were supplied ad libitum.  The corresponding mean compound 
consumption was 0, 0.05, 0.47 and 1.45 mg/kg bw/day for males and 0, 0.06, 0.59 and 
1.87 mg/kg bw/day for females.  Rats were observed twice daily for mortality or moribundity and a 
detailed examination was performed on a weekly basis.  Body weights were recorded weekly for 
weeks 1-17, once every four weeks during weeks 21-65, at weeks 68 and 73, and then every 
four weeks during weeks 77-105.  Food consumption was observed weekly during weeks 1-16, 
every four weeks during weeks 20-64, at weeks 67 and 72, and at four weekly intervals during 
weeks 76-104.  Prior to treatment (10 animals/sex) and during study weeks 26 and 52/53, 78 and 
105/106 (20 animals/sex) non-fasted venous blood samples were taken for plasma and erythrocyte 
cholinesterase determinations.  Brain cholinesterase activity was determined prior to study initiation 
using 10 rats from a satellite group, at necropsy during week 53 (10/sex/group), during weeks 
105/106 at doses of 0 and 30 ppm (all animals), and at 1 and 10 ppm (20 animals/sex).  Likewise, 
clinical laboratory studies including haematology, clinical chemistry and urinalysis (parameters 
measured shown in Appendix 2, Table 3) were performed prior to treatment and during weeks 
52/53, 78 and 105/106.  Ophthalmoscopic examinations were performed before initiation of 
treatment and during week 104.  Gross necropsy examination (all orifices, cranial cavity, carcass, 
external surfaces of the brain and spinal cord, cut surface of the spinal cord, nasal cavity and 
thoracic, abdominal, and pelvic cavities and their viscera, and cervical tissues and organs) was 
carried out on all rats that died during the study, 10 rats/sex/group at 52 weeks, and all surviving 
animals at 104 weeks.  Selected organ (adrenals, brain, kidneys, liver, ovary and testes) weights 
were measured.  Histopathological examination included the following tissues; adrenals, aorta, 
pituitary, prostate, brain with brainstem, colon, caecum, rectum, duodenum, jejunum, ileum, 
oesophagus, eyes, heart, kidneys, lesions and tumours, liver, lung, mammary land, mandibular 
lymph, mesenteric lymph node, ovaries, pancreas, salivary glands, sciatic nerve, seminal vesicles, 
skeletal muscle, skin, spleen, spinal chord, sternum with bone marrow, stomach, testes with 
epididymides, thymus, thyroid/parathyroids, trachea, urinary bladder, uterus with vagina and cervix.  
Appropriate statistical analysis was performed. 
 
Mortality:  There was no compound-related mortality during the study.  Respective survival rates 
of males and females at doses of 0, 5, 10 and 30 ppm were 50, 57, 41 and 57%, and 44, 35, 40 
and 50%.   
 
Clinical signs:  An increased incidence of limited tail use (limpness, reduced tail movement), 
accompanied by apparent hyposensitivity and analgesia, was observed at the high-dose in male and 
female animals after about 9-10 months of treatment.  The clinical sign was evident in 41/80 males 
and 19/80 females compared to 1/80 and 0/80 in respective control groups, but was not 
progressive in severity throughout the course of the study.  Alopecia incidence was increased in a 
dose-related manner in females (28, 35, 49 and 70% at doses of 0, 0.06, 0.59 and 1.87 mg/kg 
bw/day respectively).  The increase was greater than the historical control range (12-48%) at the 
high-dose and considered treatment-related.  Males at the high-dose exhibited a slightly higher 
incidence of alopecia than the corresponding controls (51 vs 40%), however the effect was not 
dose-related at other doses and similar to historical control values (12-47%).  An increase of soft 
faeces was observed in high-dose males compared to controls (62 vs 19%).  The same effect was 
not observed in females.   
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Body weight and food consumption:  Mean body weight was significantly (p=0.05) decreased by 
about 10-17% in high-dose males from week 2 to week 105.  In females, mean body weight was 
significantly (p=0.05) lower (about 10%) than controls during weeks 2-77.  Over the same periods 
cumulative body weight change was also decreased.  No treatment related effects on body weight 
were evident at mid- or low-doses.  Total food consumption means were significantly (p=0.05) 
decreased by about 4% in weeks 1 through 92 in high-dose males.  
 
Organ weights:  Relative, but not absolute, kidney weight was significantly (p=0.05) increased in 
males and females (by 17.6% and 12.2% respectively) at the high-dose at week 53.  Absolute 
liver weight was decreased by 23.0 and 18.6% respectively in males at the high-dose at weeks 53 
and 105.  Relative liver weights were not significantly (p>0.05) affected, although at Week 105 
they were 8.9% lower than concurrent control values.  The changes in organ weights were 
associated with body weight changes at the high-dose and were not considered clearly related to 
treatment. 
 
Plasma, erythrocyte and brain cholinesterase:  The inhibition of plasma and erythrocyte 
cholinesterase activity compared to control values is presented in the Table below.  Plasma 
cholinesterase activity was significantly (p=0.05) inhibited (=20%) in males at the high dose at all 
time points, and at week 52 at the mid dose.  In addition, although not statistically significant, 
plasma cholinesterase inhibition greater than 20% of controls was observed at week 78 in 
mid-dose males.  Females showed significantly (p=0.05) inhibited plasma cholinesterase at the high 
dose only.  Significant (p=0.05) erythrocyte cholinesterase inhibition was observed in mid-dose 
males at weeks 26, 52 and 78, and high-dose males and females at all time points. 
 

% Inhibition relative to concurrent controls 

Plasma cholinesterase 

Week 26 Week 52 Week 78 Week 105 Dose 
(ppm) ?  ?  ?  ?  ?  ?  ?  ?  

1  -24 -3 9 -8 3 2 -18 4 

10  10 7 27* 9 24 -2 13 1 

30 52* 53* 58* 50* 46* 31 50* 36* 

Erythrocyte cholinesterase 

Dose ?  ?  ?  ?  ?  ?  ?  ?  

1  3 0 5 3 4 3 -8 5 

10  12* 8 15* 6 15* 6 8 15 

30 40* 38* 34* 39* 18* 30* 34* 42* 

* p=0.05 
negative values represent increases in cholinesterase activity compared to controls  
 
Brain cholinesterase activity was significantly (p=0.05) inhibited compared to control values by 12 
and 8% in high-dose females at 52 or 105 weeks, respectively.  There were no other significant 
(p>0.05) effects on brain cholinesterase. 
 
Clinical pathology:  No treatment-related effects were observed in haematological parameters.  
Analysis of clinical chemistry data showed significantly decreased mean values for total cholesterol 
in males during week 78 at 0.47 and 1.45 mg/kg bw/day, and during week 104 at 1.45 mg/kg 
bw/day.  The authors suggested that this effect may be treatment related and reflective of a change 
in hepatic metabolism.  Increased mean ALT activity in males at 1.45 mg/kg bw/day and 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 140 - 

decreased AST in females at 1.87 mg/kg bw/day were not considered to be biologically significant 
because they were slight and most individual values were within the historical ranges established in 
the laboratory.   
 
Ophthalmoscopy:  An increased incidence of ocular lesions affecting all portions of the iris was 
observed in both males and females at the high dose during terminal ophthalmoscopic examinations 
at week 104.  Findings were described as iridal sphincter muscle damage manifested as a failure to 
constrict in response to stimulation with light, and iridal stromal damage characterised by atrophic 
holes in the iris.  As a result of iridal stroma damage, iridal capillaries were also affected.  Other 
lesions noted were considered common in older animals and unrelated to treatment.   
 
Gross- and histopathology:  As a result of limited tail use observed during the study, additional 
tissues including cauda equina with muscle, tail 2.5 cm from the base, perineal/perianal muscle, 
quadriceps muscle and tibial nerve with gastrocnemius muscle were obtained at terminal sacrifice.  
Neither gross pathology nor histopathology revealed findings that explained the dose-related 
increase in incidence of limited tail use.  Lesions and degeneration were frequently encountered 
within examined sections of skeletal muscles of the sacral area and the tail, however the frequency 
of observations was similar between groups, and not considered sufficiently different to explain the 
clinical observations.  In the case of iridal findings observed at ophthalmoscopy, histopathological 
examination revealed thinning and discontinuity of the iris, but the changes were observed in several 
animals regardless of dose, or whether clinicval observations had been observed. 
 
Tumour rates were comparable between treated and control groups, and histopathology revealed 
no evidence of compound related neoplasia. 
 
Summary:  There were no oncogenic effects related to aldicarb administration at doses of up to 
1.45 and 1.87 mg/kg bw/day in males and females respectively.  At the high dose in both males 
and females, body weight decreases, clinical signs, and an increased incidence of ocular lesions 
were observed.  Plasma cholinesterase was significantly (p=0.05) inhibited in males at 0.47 and 
1.45 mg/kg bw/day and in females at 1.87 mg/kg bw/day.  Erythrocyte cholinesterase was 
significantly (p=0.05) inhibited in males and females at the high dose, and males at the mid dose.  
Brain cholinesterase was significantly (p=0.05) inhibited in females only at the high dose. 
 
The NOEL was 1 ppm (0.05 mg/kg bw/day) based on plasma cholinesterase inhibition.   
 
The NOEL based on erythrocyte cholinesterase inhibition was 1 ppm (0.05 mg/kg bw/day). 
 
The NOEL based on brain cholinesterase activity inhibition was 10 ppm (0.59 mg/kg bw/day) in 
female rats. 
 
Weil CS & Carpenter CP (1965) Two year feeding of compound 21149 in the diet of rats. 
Mellon Institute. Report No.: 28-123, dated October 5, 1965 Sponsor.: Union Carbide 
Corporation [Union Carbide Corporation; Submission No.: 1355, reference T57; A 
3162/1 B20] 
 
No test guideline or quality assurance statement was issued with this report. 
 
In a two-year chronic toxicity study, five groups of 58-day old CFE Carworth Farms-Elias rats 
(20/sex/group) were administered aldicarb (South Charleston, Virginia; Sample No.: 409-RD-89, 
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reference 14 KLP 90; stated purity 99.9%) in the feed (PURINA Laboratory Chow, Ralston 
Purina Company) for 2 years to achieve nominal doses of 0 (control), 0.005, 0.025, 0.05 and 
0.1 mg/kg bw/day.  The mean achieved doses after 2 years were within about 2% of the nominal 
doses.  Additional groups of rats (16/sex/group) were similarly treated, with four rats from each 
group killed after six months and the remainder after 1 year to determine interim organ weights and 
pathology. 
 
Feed was prepared at two-weekly intervals, half of which was stored at room temperature and 
used during the first week, while the remainder was refrigerated and used during the second week. 
No stability data were provided.  Water was supplied ad libitum.  Rats were observed for body 
weight, infections, tumours and abnormalities (not specified) at two weekly intervals for the first 
year, and every four weeks thereafter.  Haematological analysis was limited to red blood cell count 
in male rats at 0 (Days 84, 174 and 350), 0.05 (Days 84 and 174) and 0.1 mg/kg bw/day (Days 
84, 174 and 350), and haematocrit determinations in control and high-dose male and female rats at 
Days 350 and 535.  Plasma, erythrocyte and brain cholinesterase determinations were conducted 
in groups of four male and four female control and high-dose rats at 6 and 12 months.  Pathological 
examination was carried out on groups of rats after 6 months (4/sex/group), and 12 months (5-
11/sex/group), and selected rats that died or were killed during the second year of the study.  
Examined tissue included; kidney, liver, lung, trachea, oesophagus, thyroid, parathyroid, heart, 
spleen, adrenal, bladder, testicle, prostate, uterus, ovary, brain, skin, neck area, pelvic area, 
pectoral area, axillary mammary gland area, and abdominal mammary gland area.  All rats were 
subjected to gross necropsy examination.   
 
Mortality:  A total of 38, 40, 37, 37, and 39 rats either died, or were killed, at doses 0, 0.005, 
0.025, 0.05 and 0.1 mg/kg bw/day respectively. Infection of the lungs was the apparent cause of 
death in the majority (86%) of the 144 animals that died during the study, while neoplasms (47%) 
and lung infections (40%) were the most prevalent conditions for which 47 of the rats were killed.  
There were no significant (p>0.05) differences between treated and control groups with respect to 
mortality rate or cause of death.   
 
Body weight gain and food consumption: Occasional significant (p<0.05) differences in body 
weight gain between treated and control animals were not considered treatment-related.  Food 
consumption was significantly (p<0.05) lower than controls over the first 18 months of the study in 
males at 0.1 mg/kg bw/day (6% less than controls) and 0.005 mg/kg bw/day (6% less than 
controls).  The decreases were not dose-related at other doses and were not considered 
attributable to treatment.  
 
Organ weights:  There was no treatment related effect on liver or kidney weight in animals killed at 
6 or 12 months. 
 
Plasma, erythrocyte and brain cholinesterase:  Plasma, erythrocyte and brain cholinesterase 
activity were presented in slope units for groups of 4 males and females in the control and 
high-dose groups.  Plasma, erythrocyte and brain cholinesterase activities did not differ significantly 
(p<0.05) between control or high-dose male and female rats at 6 or 12 months.  Percentage 
inhibition of plasma, erythrocyte and brain cholinesterase activity compared to controls at 6 and 12 
months are shown in the Table below.   
 

Percentage plasma, erythrocyte and brain cholinesterase activity inhibition relative to controls 
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6 months 12 months Cholinesterase determination Dose (mg/kg  bw day) 

?  ?  ?  ?  

Plasma cholinesterase 0.1 17 -28 2 14 

Erythrocyte cholinesterase 0.1 6 9 9 1 

Brain cholinesterase 0.1 -3 -3 -30 -2 

negative values represent an increase in cholinesterase activity compared to controls  
 
Haematology:  No treatment-related effects were observed in erythrocyte count or haematocrit 
determinations. 
 
Pathology:  Neoplasms were microscopically verified in 59 rats, 18 male and 41 female.  A total 
of 83 tumours were identified in these rats.  The incidence and nature of lesions was similar 
between control and treated groups and not considered treatment-related.   
 
Weil CS (1972c) Aldicarb (A), Aldicarb sulfoxide (ASO), Aldicarb sulfone (ASO2) and a 
1:1 mixture of ASO:ASO2. Two year feeding in the diet of rats. Mellon Institute. Report 
No.: 35-82, not dated. Sponsor: Union Carbide Corporation [Union Carbide 
Corporation; Submission No.: 1355, reference T73; A 3162/1 B20] 
 
No test guideline or quality assurance statement was issued with this report. 
 
In a poorly reported and conducted study, Greenacres Laboratory Controlled Flora albino rats 
(Greenacres Laboratory, Amelia, Ohio; aged approximately 45 days) were given either aldicarb, 
aldicarb sulfoxide, aldicarb sulfone, or a 1:1 mixture of aldicarb sulfoxide and aldicarb sulfone in the 
feed (PURINA Laboratory Chow, Ralson Purina Company, St. Louis, Missouri) for up to 2 years.  
The rats (20/sex/group) were administered the test chemicals at nominal doses as shown in the 
Table below. Initially, the test chemicals were added to the feed as dry powders, however due to 
high mortality after 30 doses, they were consequently dissolved in acetone prior to mixture with the 
feed.  A control group was maintained on the basal diet, and additional groups of rats 
(16/sex/group) were maintained at each dose for interim sacrifice (4/sex at 6 months, about 12/sex 
at 12 months). 
 

Test chemical Sample No. & Purity Nominal dose 
 (mg/kg bw/day) 

Achieved dose 
 (mg/kg bw/day) 

Control  0.0 0 

Aldicarb  33-134; stated purity 98.5% 0.3 M: 0.31; F: 0.30 

Aldicarb sulfoxide  33-1333; contains some sulfone 0.3, 0.6 M: 0.30, 0.61; F: 0.31, 
0.60 

Aldicarb sulfone  33-10; contains some sulfoxide 0.6, 2.4 M: 0.60, 2.38; F: 0.60, 
2.47 

Aldicarb sulfoxide: 
Aldicarb sulfone 

 0.6, 1.2 M: 0.58, 1.22; F:0.60, 
1.20 

 
Rats were observed for body weight, infections, tumours and signs of abnormalities (not specified) 
at two-weekly intervals until Day 386.  Haematological analysis was limited to a haematocrit count 
at Days 38, 97, 180, 363, 552 and 767.  Plasma, erythrocyte and brain cholinesterase activity was 
measured in groups of rats after one day on control diets at interim sacrifices (6 and 12 months) 
and at 24 months.  Due to significantly inhibited plasma cholinesterase activity in male rats treated 
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at a dose of 1.2 mg/kg bw/day aldicarb sulfoxide:aldicarb sulfone at 24 months, groups (6-11) of 
surviving male rats at each dose were killed one week later so that plasma cholinesterase activity 
could be redetermined.  Pathological examination was carried out on groups of rats at interim 
sacrifices, rats that died or were killed during the second year of the study, and rats that were killed 
at study termination.  Examined tissue included; lung, kidney, liver, heart, spleen, adrenal, thyroid, 
parathyroid, trachea, thymus, lymph nodes, stomach, duodenum, pancreas, ileum, colon, urinary 
bladder, prostate, testicle, epididymis, pituitary, femoral area, axillary area, thoracic area, and 
abdominal area.   
 
Aldicarb: No compound related mortality was observed, nor were body weights, liver or kidney 
weights, feed and water consumption, or haematocrit values affected by treatment.  No effects 
were observed at pathological examination. 
 
Plasma, erythrocyte and brain cholinesterase:  Plasma, erythrocyte and brain cholinesterase 
activities were determined in groups of 4-6 rats at 6, 12 and 24 months, one day after being 
removed from the test diet.  There were no significant differences between control and treated 
animals.  However, when the remainder of the surviving males were measured for plasma 
cholinesterase activity one-week after the 24 month sampling, significant (0.01>p>0.001) inhibition 
was observed in comparison with a sample of 10 control rats.   
 

Percentage plasma, erythrocyte and brain cholinesterase activity inhibition relative to controls 

6 months 12 months 24 months +one week 
Cholinesterase determination 

?  ?  ?  ?  ?  ?  ?  ?  

Plasma cholinesterase -6 5 -28 10 1 -2 26** - 

Erythrocyte cholinesterase -9 -1 5 11 4 4 - - 

Brain cholinesterase -4 -17 8 10 2 4 - - 

**0.01>p>0.001 
negative values represent an increase in cholinesterase activity compared to controls  
 
Aldicarb sulfoxide: There were two and six female deaths during the first 30 days at doses of 0.3 
and 0.6 mg/kg bw/day respectively. The authors suggested that the high mortality observed during 
this period was a result of the uneven distribution of the test chemical in the feed, and therefore 
these animals were replaced in the treatment group with animals scheduled for interim sacrifice.  
There were 4, 4 and 6 deaths in males dosed at 0 (control), 0.3 and 0.6 mg/kg bw/day 
respectively, and 2, 4 and 8 mortalities in females at the corresponding doses, over the course of 
the study. 
 
Body weight and feed consumption:  Body weight and food consumption were comparable 
between control and treated groups. 
 
Organ weight: No effect attributable to treatment was observed for absolute or relative liver or 
kidney weight.  A significant (p<0.05) decrease of 6% compared to controls was observed in 
relative kidney weight of female mice at 12 months, but the change was not apparent at 6 or 24 
months, and was not clearly attributable to treatment. 
 
Haematology:  There was no treatment-related effect on haematocrit values. 
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Plasma, erythrocyte and brain cholinesterase:  In groups of 4-6 animals sampled at 6, 12, and 
24 months (after one day on control diet before sampling), plasma, erythrocyte and brain 
cholinesterase activity did not differ significantly (p>0.05) from controls.  However, when plasma 
cholinesterase activity was measured in the remaining male rats one week after the 24 month 
sample, significant (0.05>p>0.01, p<0.001) inhibitions of 19 and 42% were observed at doses of 
0.3 and 0.6 mg/kg bw/day respectively.   
 

Percentage plasma, erythrocyte and brain cholinesterase activity inhibition relative to controls 

 Month of dosing 

6  12 24 +one week Cholinesterase 
determination 

Dose 
(mg/kg bw/day) ?  ?  ?  ?  ?  ?  ?  ?  

0.3 4 3 - - -8 -6 19a - Plasma 
cholinesterase 0.6 4 -4 -20 6 20 -3 42c  

0.3 3 0 - - -5 5 - - Erythrocyte 
cholinesterase 0.6 -6 0 3 18 11 5   

0.3 2 -24 - - -3 8   Brain 
cholinesterase 0.6 12 -11 8 5 0 10 - - 

a p<0.05, cp<0.01 
negative values represent an increase in cholinesterase activities compared to controls  
 
Pathology:  Hepatomas were reported in 1 male rat and 3 female rats at a dose of 0.6 mg/kg 
bw/day, while none were observed at the low-dose or in control animals. Otherwise lesions were 
generally scattered throughout the dosage group, and no treatment related effects were observed.  
 
Aldicarb sulfone:  Reported male deaths totalled 4, 6 and 4 at doses of 0, 0.6 and 2.4 mg/kg 
bw/day respectively.  There were 2, 7 and 8 female deaths at doses of 0 (control), 0.6 and 
2.4 mg/kg bw/day.  
 
Body weight and food and water consumption: There were no treatment-related effects on body 
weight or food consumption.  Water consumption was significantly (0.01>p>0.001) less than 
controls in males at 0.6 mg/kg bw/day.   
 
Organ weight:  No significant (p>0.05) differences between treated and control animals were 
observed for absolute or relative kidney and liver weight.   
 
Haematology:  Haematocrit values did not differ significantly (p>0.05) between treated and 
control animals. 
 
Plasma, erythrocyte and brain cholinesterase:  Plasma, erythrocyte and brain cholinesterase 
activity were not significantly (p>0.05) inhibited at any dose.  Percentage inhibition compared to 
controls are shown in the Table below. 
 
 

Percentage plasma, erythrocyte and brain cholinesterase activity inhibition relative to controls 

 Month of dosing 

6  12 24 + one week Cholinesterase 
determination 

Dose 
(mg/kg bw/day) ?  ?  ?  ?  ?  ?  ?  ?  

Plasma 0.6 -29 3 - - 7 7 3  
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cholinesterase 2.4 -15 3 -28 5 2 5 11  

0.6 -2 4 - - 9 4   Erythrocyte 
cholinesterase 2.4 2 12 8 5 7 5   

0.6 3 -13 - - -3 11   Brain 
cholinesterase 2.4 -3 -26 14 -5 6 6   

negative values represent an increase in cholinesterase activity compared to controls  
 
Pathology:  Hepatoma was observed in one male at 0.6 mg/kg bw/day, and two males at 
2.4 mg/kg bw/day.   
 
Aldicarb sulfoxide and aldicarb sulfone:  There were 4, 8 and 10 male deaths at doses of 0 
(control), 0.6 and 1.2 mg/kg bw/day.  Female mortality was 2, 5 and 3 at doses of 0 (control), 0.6 
and 1.2 mg/kg bw/day respectively. 
 
Body weight and food and water consumption:  Body weight gain was significantly 
(0.05>p>0.01, 0.01>p>0.001, p<0.001) decreased (5-11%) from days 190 to 386 (except day 
246), in males at a dose of 2.4 mg/kg bw/day.  A significant (0.05>p>0.01) decrease of 4% in 
body weight gain was observed in males on day 358 at a dose of 0.6 mg/kg bw/day.  No 
significant differences in body weight gain were observed in females.  Food and water consumption 
were unaffected.   
 
Organ weight:  Female mean relative kidney weight was significantly (p<0.05) less (6%) than 
controls at 6 months.  There were no other effects on kidney weight.   
 
Haematology:  There were no significant (p<0.05) differences in haematocrit values. 
 
Plasma, erythrocyte and brain cholinesterase:  Plasma cholinesterase activity was inhibited 
greater than 20% in males at doses of both 0.6 and 1.2 mg/kg bw/day at 24 months (plus one day 
on the control diet), and one week later.  No other treatment-related effects were observed.   
 

Percentage plasma, erythrocyte and brain cholinesterase activity inhibition relative to controls 

 Month of dosing 

6  12 24 + one week Cholinesterase 
determination 

Dose 
(mg/kg bw/day) ?  ?  ?  ?  ?  ?  ?  ?  

0.6 -4 20 - - 22 -28 21* - Plasma 
cholinesterase 1.2 -12 -9 -9 -7 33* 0 27* - 

0.6 0 5 - - -4 -2 - - Erythrocyte 
cholinesterase 1.2 -4 1 3 -6 18 9 - - 

0.6 6 -4 - - -5 4 - - Brain 
cholinesterase 1.2 6 -20 10 -7 3 4 - - 

*p<0.05 
negative values represent an increase in cholinesterase activity compared to controls  
 
Pathology:  There were 2 hepatomas observed in females treated at 1.2 mg/kg bw/day.   
 
This study was not adequately designed or reported regulatory purposes.  On the basis of this 
study it was not possible to establish a NOEL for chronic toxicity.  The increased incidence of 
hepatoma did not achieve statistical significance at any dose in this study.  
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Weil CS (1975) Letter on interpretation of table 35-23. Carnegie-Mellon Inst. of 
Research. Report No.: 35-82, dated August 12, 1975 [Union Carbide Corporation; 
Submission No.: 1355, reference T60; A 3162/1 B20] 
 
Individual animal data and the examining pathologist’s comments were presented with reference to 
the hepatomas observed in the previous study.  It was stated that the words “hepatoma” and 
“adenoma” were synonymous in the terminology of one of the examining pathologists.  The 
observed “hepatomas” were characterised as benign, although it was recognised that some 
hepatomas were potentially malignant.  The incidence and probability of hepatomas occurring at the 
various doses are presented in the following Table. The incidence of hepatomas did not achieve 
statistical significance (p>0.05) at any dose. 
 

Hepatoma incidence in rats treated with aldicarb and metabolites in Study 35-82 

?  ?  Chemical Dose 
(mg/kg bw/day) No with hepatomas in group p2 No with hepatomas in 

group 
p2 

Control 0.0 0/17 1.00 0/19 1.00 

A 0.3 0/19 1.00 1/20 0.97 

0.3 0/18 1.00 0/18 0.17 ASO 

0.6 1/19 0.96 3/16 1.00 

0.6 1/16 0.98 0/18 1.00 ASO2 

2.4 2/20 0.54 0/17 1.00 

0.6 0/19 1.00 0/19 1.00 ASO:ASO2 
(1:1) 1.2 0/17 1.00 2/20 0.49 

Abbreviations: aldicarb (A), aldicarb sulfoxide (ASO), aldicarb sulfone (ASO2) 
 
Hamada NN (1988a) One-year chronic oral toxicity study in beagle dogs with aldicarb 
technical. Hazleton Laboratories America, Inc., Virginia. Report No. 400-706, dated May 
31, 1988 Sponsor: Rhone-Poulenc Ag Company [Rhone-Poulenc Rural Australia Pty Ltd, 
Submission No.: 6696, reference 6; A3162/14 B1] 
 
Hamada NN (1988b) One-year chronic oral toxicity study in beagle dogs with aldicarb 
technical. Addendum to final report. Hazleton Laboratories America, Inc., Virginia. 
Report No. 400-706, dated October 21, 1991 Sponsor: Rhone-Poulenc Ag Company 
[Rhone-Poulenc Rural Australia Pty Ltd, Submission No.: 11791, reference T15] 
 

It was stated that this study was conducted in accordance with the US Federal Insecticide, 
Fungicide, and Rodenticide Act Guidelines Draft, November, 1982; the OECD Guideline for Testing 
Chemicals, No. 453, May 1981; and the Environmental Protection Agency’s Good Laboratory 
Practice Regulations, 40 CFR Part 160.   
 
In a one-year oral toxicity study, purebred Beagle dogs (5/sex/group; Hazleton Research Products, 
Inc., Cumberland, Virginia; 24-38 weeks of age; ? 6.2-10 kg, ?  5.5-8.6 kg) were administered 
aldicarb technical (Union Carbide Agricultural Products Company, Reference No. 62 JKC 24/HTS 
4839AA, purity 95.5%) in the feed at concentrations of 0 (control), 1, 2, 5, and 10 ppm, 7 
days/week for 52 weeks.  The corresponding achieved doses were 0, 0.028, 0.054, 0.132 and 
0.231 mg/kg bw/day for males and 0, 0.027, 0.055, 0.131 and 0.251 mg/kg bw/day for females. 
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The mean weekly compound consumption at 5, 13, 26 and 52 weeks, when cholinesterase 
determinations were made is shown in the Table below.  Mean compound consumption on the day 
of dosing was not available. 
 

Mean compound consumption (mg/kg bw/day) for males and females at weeks 5, 13, 26 and 52 

Week 5 Week 13 Week 26 Week 52 Dose 
(ppm) ?  ?  ?  ?  ?  ?  ?  ?  

1 0.026 0.03 0.026 0.028 0.024 0.024 0.026 0.02 

2 0.056 0.058 0.052 0.054 0.048 0.054 0.048 0.048 

5 0.136 0.128 0.13 0.14 0.092 0.13 0.112 0.11 

10 0.268 0.262 0.254 0.272 0.202 0.22 0.176 0.204 

 
Feed was supplied for 2 hours daily and water was supplied ad libitum.  The dogs were observed 
twice daily for mortality and moribundity and once daily for signs of toxicity.  Body weight was 
measured weekly and individual food consumption was recorded daily.  Approximately two hours 
after feeding periods (three times prior to treatment, and during weeks 5, 13, 26 and 52) blood 
samples were obtained for plasma and erythrocyte cholinesterase activity determinations.  
Haematological analysis, clinical chemistry and urinalysis were performed prior to treatment and at 
weeks 13, 26 and 52 (See Appendix 2, Table 3).  Ophthalmoscopic examinations were performed 
prior to treatment and at week 52.  At 52 weeks, dogs were exsanguinated and gross pathological 
examination of the external surfaces, all orifices, cranial cavity, carcass, external surfaces of the brain 
and spinal cord and cut surface of the spinal cord, nasal cavity and paranasal sinuses, thoracic, 
abdominal, and pelvic cavities and their viscera, cervical tissues and organs was conducted.  
Selected organ weights (adrenals, brain, gonads, heart, kidneys, liver with gallbladder drained, 
spleen, thyroid with parathyroid, and pituitary) were recorded.  Histopathology was carried out on 
any gross lesions and the following tissues; brain, spinal cord, eyes with optic nerve, pituitary, 
salivary glands, heart, thoracic aorta, thymus, thyroid, parathyroid, lung, sternum, lymph nodes, 
sciatic nerve, oesophagus, stomach, duodenum, jejunum, ileum, caecum, colon, rectum, adrenal 
glands, pancreas, liver with gallbladder, kidneys, urinary bladder, ovaries, testes, prostate, 
epididymis, vagina, uterus, cervix, skin, mammary gland and skeletal muscle.  Appropriate statistical 
analyses were performed. 
 
Mortality and clinical signs:  There was no mortality during the study. An increase (relative to 
controls) in the incidence of soft stool and mucoid stool was observed in males and females at the 
three high doses.  Subsequent statistical analysis of the raw incidence data in an addendum submitted 
by Rhone-Poulenc Rural Australia Pty Ltd (Submission No.: 11791; reference T15) revealed no 
significant (p>0.05) effects at any dose.  It was considered that the increase in incidence of soft stool 
and/or mucoid stool were  not attributable to treatment. 
 
Body weight, food consumption and water consumption: No treatment-related effects on body 
weight or food/water consumption were noted. 
 
Organ weight:  There were no treatment-related effects on organ weight. 
 
Plasma and erythrocyte cholinesterase activity: Inhibition of cholinesterase activity in plasma and 
erythrocytes at weeks 5, 13, 26 and 52 are shown in the Table below.  Significant (p=0.05, p=0.01) 
inhibition of plasma cholinesterase activity compared to control values was observed in males dogs at 
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2-10 ppm at Weeks 5, 13, 26 and 52, and at 1 ppm at Week 52.  In addition, at 1 ppm in males, 
plasma cholinesterase was inhibited greater than 20% compared to controls at all time points and 
similar inhibitions were observed compared to pre-dose values, though these effects did not achieve 
statistical significance.  The effect at the low dose was clearly dose-related and relatively consistent 
across all time points, and was considered related to treatment.  Significant (p=0.05) inhibition of 
plasma cholinesterase activity compared to controls was observed in females after weeks 5 and 13 
at doses of 2-10 ppm. 
 
At week 5, erythrocyte cholinesterase activity was significantly (p=0.05, p=0.01) inhibited compared 
to control values in males dosed at 5 and 10 ppm. The effect at 5 ppm was less than 20% and not 
observed at other time points, hence it was not considered attributable to treatment.  The only other 
significant (p=0.01) result in males was at week 13 at the high dose, however inhibition (>20%) was 
observed in the same group at weeks 26 and 52.  In addition, erythrocyte cholinesterase inhibition 
(>20%) compared to pretreatment values was observed at all time points in males at 5 and 10 ppm 
and at week 13 only at 2 ppm. 
 
Females showed significant (p=0.05, p=0.01) inhibition of erythrocyte cholinesterase compared to 
controls at a dose of 10 ppm at Weeks 5, 13, and 26.  Compared to pretreatment values, females 
showed greater than 20% inhibition at 5 ppm at weeks 13 and 26, and at 10 ppm at all time points.   
 

% Inhibition relative to apretreatment and bconcurrent controls 

Plasma cholinesterase 

Week 5 Week 13 Week 26 Week 52 Dose 
(ppm) ?  ?  ?  ?  ?  ?  ?  ?  

0  a7 a9, a6 a3 a1.0 a11 a9 a13 

1  a19, b22 a17, b21 a20, b23 a15, b25 a19, b27 a19, b21 a26, b28* a23, b24 

2  a33, 
b34** 

a24, b24** a34, b36** a23, b28** a28, b34* a17, b14 a37, b37** a19, b16 

5 a46, b46** a35, b43** a49, b50** a42, b52** a44, b48** a39, b45* a50, b50** a38, b43 

10 a59.3, 
b58** 

a58, b58** a60, b60** a63, b66** a58, b60** a50, b49** a58, b57** a53, b51 

Erythrocyte cholinesterase 

Dose ?  ?  ?  ?  ?  ?  ?  ?  

0  a11 a14, a18 a16 a14 a14 a8 a13 

1  a9, 
b4 

a7, 
b-7 

a18, b5 a15, 
b-1 

a12, b4 a10, 
b-5 

a11, b8 a7, 
b-6 

2  a18, b12 a11, 
b-1 

a29, b17 a15, b1 a14, b5 a11, 
b-1 

a12, b8 a9, 
b-2 

5 a28, b18* a19, 
b-4 

a31, b14 a28, b5 a24, b10 a27, b6 a22, b13 a14, 
b-9 

10 a38, b40** a37, b23** a46, b44** a39, b24* a35, b35 a33, b19* a28, b33 a28, b13 

* p=0.05), ** p=0.01 
negative values represent an increase in cholinesterase activity compared to controls  
Brain cholinesterase:  Brain cholinesterase activity was significantly (p=0.05) inhibited compared 
to controls at a dose of 10 ppm in males (22%).  A slight reduction, though not significant 
(p>0.05), was observed in males at a dose of 5 ppm, while no effect was observed in males at the 
two low doses.  In females, brain cholinesterase activity was slightly, but not significantly (p>0.05), 
elevated compared to controls at all dose levels. 
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Ophthalmoscopic examinations:  There were no compound-related ophthalmoscopic effects.  
 
Clinical chemistry, haematology and urinalysis: Clinical chemistry, urinalysis and haematology 
did not reveal any treatment-related effects. 
 
Gross- and histopathological examination: No treatment-related effects were observed at gross 
pathology examination. Histopathological examination revealed only spontaneous lesions 
considered incidental and unrelated to treatment. 
 
The LOEL based on plasma cholinesterase inhibition was 1 ppm (0.024 mg/kg bw/day). 
 
The NOEL for erythrocyte cholinesterase inhibition was 5 ppm (0.14 mg/kg bw/day). 
 
The NOEL for brain cholinesterase was 5 ppm (0.14 mg/kg bw/day). 
 
Weil CS and Carpenter CP (1966a) Two year feeding of compound 21149 in the diet of 
dogs. Mellon Institute. Report No. 29-5, dated January 25, 1966 Sponsor: Union Carbide 
Corporation [Union Carbide Corporation; Submission No.: 1355, reference T62; A 
3162/1 B20] 
 
No test guideline or quality assurance statement was issued with this report. 
 
Beagle dogs (3/sex/group; Mellon Institute; aged 8-20 months), received aldicarb (South 
Charleston, West Virginia, sample No.: 409-RD-89, reference 14 LK 90; purity: 99.9%, no 
stability data) in the feed (Friskies Dog Food Meal, Carnation Company, Los Angeles, California) 
to achieve nominal doses of 0.03, 0.06 and 0.1 mg/kg bw/day. Monthly achieved doses were 
generally within about 20% of the nominal doses.  Doses were delivered to male (7.0-9.4 kg) and 
female (6.2-10.4 kg) dogs five days per week for 2 years.  Dogs were observed for mortality, 
body weight change (weekly) and feed consumption (monthly).  Haematology was limited to a red 
blood cell count (prior to study and at 12, 26, 55, 79, and 102 weeks), and haemoglobin, total 
white blood cells and differential white blood cell count at 12, 26, 55, 79 and 102 weeks. Clinical 
chemistry analysis included blood urea nitrogen, serum alkaline phosphatase (prior to study and at 
12, 26, 55, 79 and 102 weeks of doses) and bromosulfalein retention (12, 26, 55, 79 and 102 
weeks).  Plasma and erythrocyte activities were determined (method not specified), at weekly 
intervals, five times prior to study initiation at all doses, and at weeks 4, 12, 39, 56, 79 and 103 in 
control and high-dose dogs only.  At study termination, liver and kidney weights were recorded, 
brain cholinesterase activity was determined and the following organs were removed for gross and 
microscopic examination;  liver, lung, kidney, heart, spleen, brain, tongue, parathyroid, thyroid, 
prostate, colon, uterus, stomach, oesophagus, pituitary and eye.   
 
Mortality, body weight and food consumption: Two control animals died during the study, one 
at Week 31, and one at Week 43.  There was no effect on body weight gain or feed consumption. 
 
Organ weight:  Relative liver and kidney weight did not significantly (p>0.05) differ between 
control and treated animals. 
 
Plasma, erythrocyte and brain cholinesterase:  The authors did not specify the method of 
plasma or erythrocyte cholinesterase activity determination, nor how long after dosing the samples 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 150 - 

were taken.  The supplied data indicated no evidence of plasma or erythrocyte cholinesterase 
inhibition at any dose tested, but large variations were observed in animals at the same dose, and 
between control and treated animals.  The percentage cholinesterase inhibition relative to controls 
are shown in the Table below. 
 

Percentage cholinesterase inhibition relative to control values in male beagles 

 Pre-dose day 30 day 85 day 274 day 393 day 553 day 723 

Plasma -8 -20 -9 -29 -39 -36 -35 

Erythrocyte 0 -15 -3 -202 -3 -14 -8 

negative values represent increased cholinesterase activity compared to controls  
two control males survived at day 273, and only one control male thereafter.   
 

Percentage cholinesterase inhibition relative to control values in female beagles 

 Pre-dose day 30 day 85 day 274 day 393 day 553 day 723 

Plasma 10 4 7 14 12 20 -2 

Erythrocyte 0 -8 -2 1 7 7 16 

negative values represent increased cholinesterase activity compared to controls  
 
Brain cholinesterase data showed large variations between individual animals within dose groups 
and between doses.  Cholinesterase activity in the brains of males was increased compared to 
controls by 58 and 256% at doses of 0.03 and 0.06 mg/kg bw/day and inhibited by 18% at 
0.1 mg/kg bw/day.  Females showed brain cholinesterase activities 6 and 21% greater than 
controls at 0.03 and 0.06 mg/kg bw/day respectively, while activity was decreased 49% at 
0.1 mg/kg bw/day.   
 
Haematology:  No statistically significant differences were noted between control and treated 
animals in total red and white blood cell counts, differential counts, haematocrit or haemoglobin 
values. 
 
Clinical chemistry:  No treatment-related effects were observed. 
 
Pathology:  Gross and microscopic examination revealed no lesions which could be attributed to 
treatment.   
 
This study was not adequate for the determination of a NOEL for chronic toxicity. 
 
 
6.1.2 Dermal 
 
Weil CS & Carpenter (1966b) Results of long-term tests for mouse skin carcinogenicity of 
three process residues, one epoxide and three compounds.  Mellon Institute. Report No.: 
29-34, dated 22 April 1966. Sponsor: Union Carbide Corporation [Union Carbide 
Corporation; Submission 1355, reference T64; A3162/1 B20] 
 
No test guideline or quality assurance statement was issued with this report. 
 
In a poorly reported and conducted study, a group of 40 male C3H/HEJ mice (Jackson 
Laboratory; body weight not stated) were painted on hair-free skin with ‘one brushful’ of aldicarb 
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(South Charleston, West Virginia; Sample No.: 16 LKP 98; purity not stated) in acetone until 
death ensued.  Initially, 0.25% aldicarb in acetone was applied to mice three times per week 
(Monday, Wednesday and Friday), however due to a high-mortality rate after a two week period, 
applications were made only twice weekly (Monday and Thursday).  In addition, the concentration 
of aldicarb was reduced to 0.125% following two months of dosing.   
 
There were twenty deaths in the first 12 months, six deaths between months 12 and 18, and a 
further four deaths reported between months 18 and 24.  Haemangioma, thyoma and hepatoma 
were each recorded once in aldicarb treated mice, but were considered unrelated to treatment.  
Control animals treated with undiluted acetone showed three cases of hepatocellular adenoma and 
one fibrosarcoma, however these animals were inadvertently painted with methyl cholanthrene 
during the second month of painting.   
 
Summary:  This study was inadequate for regulatory purpose in terms of study design and 
reporting of both methodology and results.   
 
6.2 Metabolites 
 
6.2.1 Oral 
 
Hamada NN (1987b) One-year chronic oral toxicity study in beagle dogs with aldicarb 
sulfone technical. Hazleton Laboratories America, Inc., Virginia. Report No.: 400-702, 
dated May 4, 1987. Sponsor: Union Carbide Agricultural Products Company, Inc. 
[Rhone-Poulenc Rural Australia PTY LTD; Submission No.: 11791, reference T14]  
 
It was stated that this study was conducted in accordance with the US Federal Insecticide, 
Fungicide, and Rodenticide Guidelines Draft, April 1982; the OECD Guideline for Testing 
Chemicals, No. 453, May, 1981, and in compliance with GLP as set forth in Title 40 of the US 
Code of Federal Regulations Part 160. 
 
Aldicarb sulfone (Aldoxycarb) technical (Union Carbide Agricultural Products; Reference No. 
HTS 4842AA; stated purity 99%) was given to groups of purebred beagles (6/sex/group; 
Hazleton Research Products, Inc., Pennsylvania; 30-34 weeks of age at study initiation; 
?  8.1-13.7 kg, ?  7.9-11.3 kg) in the feed (Purina Certified Canine Diet No. 5007) at 
concentrations of 0 (control), 5, 25, and 100 ppm daily for 52 weeks.  Feed was available for 2 
hours daily and water was supplied ad libitum.  Dogs were observed twice daily for mortality and 
once daily for clinical signs.  Body weights were recorded weekly, food consumption was 
observed daily and computed weekly, and water consumption was measured three times during the 
study period.  Approximately two hours after feeding periods (on three occasions prior to 
treatment, and during study weeks 5, 13, 26 and 52) blood was sampled for plasma and 
erythrocyte cholinesterase determinations.  Brain cholinesterase activity was determined in all dogs 
at study termination.  Clinical laboratory studies including haematology, clinical chemistry and 
urinalysis (parameters measured shown in Appendix 2, Table 3) were performed prior to treatment 
and during weeks 13, 26 and 52.  Ophthalmoscopic examinations were carried out before initiation 
of treatment and during week 52.  At 52 weeks dogs were exsanguinated and gross pathological 
examination of the external surface, all orifices, cranial cavity, carcass, external surfaces of the brain 
and spinal cord, cut surface of the spinal cord, nasal cavity and paranasal sinuses, thoracic, 
abdominal, and pelvic cavities and their viscera, and cervical tissues and organs were carried out.  
Terminal body weights and selected organ (adrenals, brain, gonads, heart, kidneys, liver and 
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gallbladder, spleen, thyroid and parathyroid and pituitary) weights were measured.  
Histopathological examination of any gross lesions and the following tissues was carried out; brain, 
spinal cord, eyes, pituitary, salivary glands, heart, thoracic aorta, thymus, thyroid, lungs, trachea, 
spleen, sternum, lymph nodes, sciatic nerve, oesophagus, stomach, duodenum, jejunum, ileum, 
caecum, colon, rectum, adrenal glands, pancreas, liver, kidneys, urinary bladder, ovaries/testes, 
prostate, epididymis, vagina, uterus, cervix, skin, mammary gland area and skeletal muscle.  
Appropriate statistical analysis was performed. 
 
Mortality and clinical signs:  No deaths were recorded at any dose and no treatment-related 
clinical signs were observed. 
 
Compound consumption, body weight, food consumption and water consumption:  Achieved 
mean aldicarb sulfone intakes were 0, 0.11, 0.58 and 2.21 mg/kg bw/day in males and 0, 0.11, 
0.60 and 2.30 mg/kg bw/day in females.  Body weight gains were slightly, but not significantly 
(p>0.05), less than respective control values at the high-dose in males (control; 1.1 kg, 2.21 mg/kg 
bw; 0.7 kg)  and females (control; 0.7 kg, 2.30 mg/kg bw/day; 0.2 kg)  At a dose of 5 ppm body 
weight was significantly greater than control values at several time points in both males and females.  
Analysis of food consumption and water consumption data revealed no significant (p>0.05) 
differences between control and treated animals. 
 
Organ weights:  Absolute thyroid/parathyroid weights were significantly (p=0.05) lower than 
controls (30% weight reduction) in high-dose females. Relative to body weight thyroid/parathyroid 
weight was about 27% lower than control weights in all treatment groups.  Relative to brain weight, 
thyroid/parathyroid weight was reduced though not significantly (p>0.05), by 33% in high-dose 
females.  In mid- and high-dose females, absolute spleen weights were lower (p>0.05) than 
corresponding controls by 28% and 21% respectively, while spleen weight relative to body weight 
was decreased (p>0.05) 23 and 27% respectively, at the same doses.  The spleen to brain ratio 
was decreased similarly.  Statistically significant organ weight changes that were not considered 
related to treatment were increased absolute liver/gallbladder weight in mid-dose females, and 
increased absolute pituitary weight in low-dose males. 
 
Plasma, erythrocyte and brain cholinesterase:  Plasma cholinesterase was significantly (p=0.05) 
inhibited (=20%) in male dogs compared to controls at all doses at weeks 5, 13, 26 and 52.  In 
females, plasma cholinesterase was significantly (p=0.05) inhibited (=20%) at doses of 0.60 and 
2.30 mg/kg bw/day.  Erythrocyte cholinesterase activity was significantly (p=0.05) inhibited in 
males at the high-dose only, and in females at doses of 0.60 (week 26) and 2.30 mg/kg bw/day 
(weeks 5, 13, 26 and 52).  At week 52, at a dose of 0.60 mg/kg bw/day, female erythrocyte 
cholinesterase activity was inhibited greater than 20% compared to controls, but the result was not 
statistically significant. 
 

% Inhibition relative to apretreatment and bconcurrent controls 

Plasma cholinesterase 

Week 5 Week 13 Week 26 Week 52 Dose 
(ppm) ?  ?  ?  ?  ?  ?  ?  ?  

0  a10 a5 a19 a9 a 10 a11 a16 a11 

5 a24, b22* a17, b2 a30, b20* a27, b12 a30,b28* a15,b-6 a29, b22* a14,b-7 

25  a52, b58* a53, b42* a59, b60* a59, b47* a44, b60* a55, b40* a44, b57* a56, b42* 

100 a76, b76* a78, b72* a81, b79* a68, b58* a79, b79* a65, b54* a81, b80* a78, b71* 
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Erythrocyte cholinesterase 

Dose ?  ?  ?  ?  ?  ?  ?  ?  

0  a9 a1 a11 a10 a8 a10 a10 a11 

5 a1b-17 a0,b4 a11,b-7 a12,b7 a12,b-2 a8,b2 a15,b-1 a9,b2 

25  a14, b6 a12, b16 a22, b12 a22, b19 a17, b11 a26, b22* a25, b17 a25, b20 

100 a26, b25 a22, b25* a33, b31* a32, b28* a35, b35* a34, b30* a37, b35* a34, b29* 

* p=0.05 
negative values represent an increase in cholinesterase activity compared to controls  
pretreatment cholinesterase activity was the mean of the three values determined prior to treatment. 
 
Significant (p=0.05) inhibitions of brain cholinesterase activity compared to controls were 24% in 
males at the high-dose, and 19 and 23% in females at doses of 0.60 and 2.30 mg/kg bw/day.   
 
Haematology, clinical chemistry and urinalysis:  There were no changes in haematology, clinical 
chemistry or urinalysis that were considered to be treatment-related. 
 
Gross pathology and histopathology:  No effects attributable to treatment were observed upon 
gross pathological examination.  Histopathological examination revealed a slight increase in the 
incidence and severity of pigmented macrophages in the mandibular lymph node of both high-dose 
males and females.  An increase in the incidence of slight to minimal adrenal subcapsular cell 
hyperplasia was observed in high-dose females compared to controls.  The incidence of minimal 
interlobular fibrosis was increased at the high-dose in males, the authors stated that this was a result 
of normal variation.   
 
Based on plasma cholinesterase activity inhibition in male dogs, the LOEL was 5 ppm (0.11 mg/kg 
bw/day).  
 
The NOEL based on erythrocyte cholinesterase inhibition in females was 5 ppm (0.11 mg/kg 
bw/day). 
 
The NOEL based on brain cholinesterase inhibition in females was 5 ppm (0.11 mg/kg bw/day). 
 
 
7. REPRODUCTION STUDIES 
 
7.1 Three-Generation Rat Studies 
 
Weil CS & Carpenter CP (1974c) Aldicarb. Inclusion in the diet of rats for three 
generations and a dominant lethal mutagenesis test. Carnegie-Mellon Inst. of Research. 
Report No.: 37-90, dated October 28, 1974 Sponsor: Union Carbide Corporation [Union 
Carbide Australia; Submission 1355 reference T65; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Aldicarb (South Charleston, West Virginia; Sample No.: 35-502; stated purity 99.21%) was 
administered in the feed (PURINA® Formulation™ 5008 Chow®, Ralston Purina Co., St. Louis, 
Mo) to Harlan-Wistar albino rats (Mellon Institute, established and maintained with rats from Harlan 
Industries, Cumberland, Indiana; approximately 39 days of age at initiation of dosing; body weight 
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not stated) over three generations (F0, F1, F2) to achieve nominal doses of 0.2, 0.3 and 0.7 mg/kg 
bw/day.  In addition, two control groups were maintained in parallel with the treated animals.  
Groups of 10 male and 20 female F0 rats were given their respective feeds until they were 100 days 
of age, during which time food consumption and body weight were measured at weekly intervals.  
The rats were then mated (one male to two females) and evidence of a vaginal plug was designated 
gestation day 0, while the day of parturition was designated lactation day 0.  Dams and pups were 
observed daily for appearance and behaviour and the following criteria were examined; fertility (the 
proportion of females that were pregnant, the proportion of males that were shown to be fertile), 
gestation (the proportion of pregnancies that resulted in litters with live pups), and gestation survival 
(the proportion of pups born alive) indices and gestation length, as well as 4-day, 14-day, or 21-day 
survival.  Pup weights were expressed as litter weights at lactation days 4 and 14 and individually at 
lactation day 21.  Randomly selected F1 rats (10? , 20? ) and F2 rats (15? , 25? ) were similarly 
treated.  Necropsy was performed on any stillborn rats, progeny that died during the study, and on 
groups of 5 males (225 days of age) and 5 females (160 days of age) selected from F2 parents 
(control and 0.7 mg/kg bw/day) as well as F3 weanlings.  Tissues examined microscopically 
included; liver, kidneys, lung, heart, spleen, adrenal, thyroid, parathyroids, trachea, oesophagus, 
stomach, duodenum, ileum, jejunum, pancreas, colon, urinary bladder, lymph nodes, brain, pituitary, 
thymus, eyes, prostate, testicle, epididymis, uterus and ovaries.  Cholinesterase activity was not 
measured. 
 
Mortality:  There were six deaths in the control groups (1? , 5? ), one rat died at a dose of 
0.2 mg/kg bw/day (? ) and two rats died at a dose of 0.7 mg/kg bw/day (1? ,1? ). The deaths which 
occurred over the three generations were associated with infection of the lungs, and were not 
considered treatment-related. 
 
Clinical signs:  No clinical signs were reported. 
 
Body weight:  Body weight changes (compared to the two concurrent control groups) are presented 
in the Table below.  F0 females dosed at 0.3 and 0.7 mg/kg bw/day showed transient but significant 
(p<0.05) decreases in body weight gain.  Mean F1 pup weights were slightly lower than controls at 
days 4 and 14 of lactation at the high-dose.  Body weight gain was significantly (p<0.05) reduced 
compared to both controls in parental F1 males, and compared to only one control only in F1 
females.  F2 pup weight gains were lower than controls at lactation days 4 and 21, and significantly 
(0.05>p>0.01) lower at Day 14.  In the F2 litter, there were no treatment related effects on either 
male or female parental weights, nor were there effects on F3 pup weights. 
 

Body weight gain in F0, F1 and F2 animals 
Generation Dose 

(mg/kg bw/day) 
Sex Days % inhibition compared 

to Control group 1 
% inhibition compared to 

Control group 2 
F0 0.3 F 0-6 10.7* 7.3 
 0.7 F 0-6 11.8* 8.4 
F1 (pups) 0.7 MF 4 11.7 11.5 
 0.7 MF 14 10.8 10.3 
F1 0.7 M 38-100 12.1* 14.1* 
 0.7 F 38-100 3 17.5* 
F2 (pups) 0.7 MF 4 13.6 12.3 
 0.7 MF 14 12.3 18.7** 
 0.7 M 21 11.2 19.2 
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 0.7 F 21 11.4 17.0 
*p<0.05, **p<0.01 
 
Reproductive parameters:  There were no treatment-related differences between the treatment and 
control groups in fertility or gestational indices, gestation length, or survival at Days 4, 14 or at 
weaning.   
 
Pathology:  Gross and microscopic examination of F2 parental animals showed bile duct 
proliferation in 4/5 females treated at a dose of 0.7 mg/kg bw/day, as opposed to 1/5 control 
animals.  However in males at the same dose, bile duct proliferation was observed in only 1/5 treated 
animals (4/5 controls).  Kidney tubular regeneration and round cell foci were observed in 3/5 males 
at 0.7 mg/kg bw/day (0/5 in controls), while in females, 2/5 showed round cell foci in the kidney (0/5 
in controls).  The examining pathologist concluded that the incidence of these lesions was normal for 
rats of this age and strain.   
 
This study was not adequate to set a NOEL for reproductive toxicity 
 
Weil CS & Carpenter CP (1964) Results of a three generation reproduction study on rats 
fed compound UC 21149 in their diet. Mellon Institute. Report No.: 27-158, dated 
December 7, 1964 Sponsor: Chemicals Division Union Carbide Corporation [Union 
Carbide Australia; Submission 1355, reference T63; A3162/1 B20] 
 
This study was stated to be conducted according to an adaptation of the procedure outlined on 
pages 43-44 of the Appraisal of the Safety of Chemicals in Foods, Drugs and Cosmetics (1959) 
edited and published by the Editorial Committee of the Association of Food and Drug Officials.  No 
further details regarding this document were provided.   
 
In a poorly reported study, aldicarb (South Charleston, West Virginia; Sample Nos.: 409-RD-89, 
14 LKP 90; stated purity 99.9%, no stability data) was administered in the feed to groups of 15-19 
female CFE rats (Mellon Institute; 35-39 days of age at initiation of dosing; body weights not stated) 
over three generations (F0, F1 and F2) to achieve nominal doses of 0 (control), 0.05 and 0.1 mg/kg 
bw/day.  Housing and feeding conditions were not described.  Groups of eight male and 15 female 
parental F0 rats were dosed for at least 84 days and then mated, to produce the F1a generation.  A 
total of eight males and 14 to 19 females were then selected from the F1a generation and maintained 
on their respective feeds until they were 100 days old, then mated in the same manner as above.  
The procedure was repeated with groups of 18-19 females to produce the third generation. The 
following parameters were compared between control and treated groups; total births, live and dead 
pups, weaned pups, and mean weight of male and female pups at weaning.  Fertility (No. of 
pregnancies/No. mated), gestation (No. of litters with live pups/No. of pregnancies), viability (pups 
alive at 4 days/pups born alive) and lactation (pups weaned/pups alive at 4 days) indices were also 
determined.  The tissues (stomach, duodenum, spleen, adrenal, urinary bladder, pancreas, heart, 
lung, liver, kidney, testicle, or uterus and ovary) and the skeletal system of groups of F3a weanling 
pups (24, 31 and 29 group) were examined, but the respective doses were not stated. 
 
The group size for female rats varied from 14 to 19 due to deaths (predominantly as a result of a 
respiratory infection) however, no significant differences were noted between treated and control 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 156 - 

groups in the following; total pups born, pups born alive/dead, mean numbers per litter, mean pup 
body weights at weaning, or fertility, gestation, viability or lactation indices.  The authors stated that 
no treatment-related effects were observed at pathological examination of weanling or 90 day old 
F3a pups.  Only limited results were presented. 
 
Summary:  This study was limited in terms of reporting of both methodology and results and was not 
considered adequate for regulatory purposes.  Only two treatment doses and a control were used, 
and the study failed to demonstrate any adverse effects at the highest dose.  As a result it was not 
clear that the reproductive toxicity potential of the test chemical in rats was demonstrated. 
 
7.2  Two-Generation Reproduction Studies 
 
Lemen JK (1991) Two-generation reproduction study in rats with aldicarb. Hazleton 
Washington Inc., Virginia. Report No.: 656-157, dated December 17, 1991 Sponsor: 
Rhone-Poulenc, Research Triangle Park, North Carolina [Rhone-Poulenc Rural 
Australia Pty Ltd; Submission No.: 10927, reference 10; A3162/27 B2] 
 
This study was reported to have been conducted in accordance with EPA Pesticide Guidelines, 
Subdivision F, Series 83-4, and in compliance with GLP as set forth in Title 40 of the US Code of 
Federal Regulations Part 160 (1983).   
 
The effects of aldicarb on male and female gonadal function, mating behaviour and fertility were 
assessed in a two-generation study.  In addition, effects on growth and development of pups, as well 
as effects on gestation and parturition were evaluated.  Technical Aldicarb (Rhone Poulenc; Lot No.: 
25-DEQ-89; stated purity 99.7%) was given to groups of male and female rats (CrL: CD®BR; 
Charles River Laboratories; 7 weeks of age; body weight (initiation of dosing) ?  212-277 g, ?  
111-199 g) in the feed (Purina® Certified Rodent Chow® #5002) at concentrations of 0 (control), 2, 
5, 10 or 20 ppm over two generations (F0 and F1).  These feed intake levels corresponded to 
achieved mean test material intakes in F0 males of 0, 0.1, 0.4, 0.7, and 1.4 mg/kg bw/day and 0, 
0.1-0.3, 0.3-0.8, 0.7-1.6 and 1.3-3.4 mg/kg bw/day respectively in F0 females.  The corresponding 
intake ranges in F1 males were 0, 0.1, 0.4, 0.8 and 1.7 mg/kg bw/day and in females were 0, 
0.1-0.2, 0.3-0.6, 0.6-1.2 and 1.3-2.2 mg/kg bw/day respectively.  For each group, the test material 
was ground to a fine powder, blended to an apparently homogenous mix in a blender, then mixed 
with the remainder of the feed.  Rats were observed twice daily for mortality and moribundity, and 
body weights and clinical signs were observed on a weekly basis.  Food consumption was measured 
weekly for F0 and F1 males and females during the premating period of the first breeding phase 
only.   
 
In the F0 generation, rats (26/sex/dose) were administered the test material for at least 10 weeks 
prior to mating.  The animals were then mated on a one-to-one basis with a member of the same 
dose group and housed individually. Females were observed for body weight, food consumption and 
clinical signs on gestation days 0, 7, 14 and 20, and for signs of abortion, premature delivery, and 
difficult parturition.  During lactation, body weights and clinical observations were made on days 0, 
4, 7, 14 and 21.  After at least a 2-week rest period following lactation, F0 parental animals were 
rebred using different mating pairs to produce the F1b generation. After a 14-week growth phase, 
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F1a animals (26/sex/group) were used to produce the F2a generation, and after a rest period of at 
least two weeks following lactation, the F2b generation.   
 
Pup weights, progeny count, clinical observations and sex determinations were recorded on lactation 
days 0, 4, 7, 14 and 21 for both generations.  On day 4, all litters with greater than 8 pups were 
culled to produce litters containing as near as possible, 4 pups/sex.  Culled pups were examined for 
cervical, thoracic or abdominal abnormalities while pups that were found dead were examined 
internally and externally to attempt to determine the cause of death.  F1a pups not selected for the 
next generation were necropsied and examined for cervical, thoracic, or abdominal abnormalities, 
while F1b and F2 pups were killed and discarded.  In addition, all surviving F0 and F1 animals were 
subjected to gross necropsy including, external surface examination, all orifices, cranial cavity, and 
cervical, thoracic and abdominal viscera.  Plasma and erythrocyte cholinesterase activity was 
determined pretreatment and at termination in F0 animals, and at one-week prior to the first breeding 
and at termination in F1 animals using acetylthiocholine as the substrate.  Histopathology was carried 
out on reproductive organs from high-dose and control groups, and also on lesions identified in all 
groups.  Appropriate statistical analyses were performed.   
 
Mortality:  In the F0 generation, there was one male death in the control group, and two female 
deaths at a dose of 2 ppm.  Five deaths occurred in the F1 generation, one control male, one male at 
2 ppm, one male and female at 5 ppm, and one female at 10 ppm.  One control female and one 
female treated at 10 ppm were killed due to mastitis, while one female treated at 5 ppm and one 
female at 20 ppm, were killed in extremis on lactation days 0 and 17 respectively.  Mortality was 
not dose-dependent and was considered to be unrelated to treatment. 
 
Clinical signs:  Clinical signs in adult animals were of low incidence, unrelated to dose, and not 
considered to be treatment related.   
 
Body weight:  Body weight of high-dose F0 males was decreased (p=0.05, p=0.01 for weeks 1-4) 
by 5-10% over weeks 0-18.  Body weight gain was less consistently affected in this group with 
significant (p=0.01) decreases (about 35%) in body weight gain compared to controls observed only 
at weeks 0-1 and 8-9. 
 
In high-dose F0 females during weeks 0-10, body weight gain was decreased (p=0.05) by 30% at 
week 0-1 only.  In maternal animals, body weight gain was decreased (p=0.01, p=0.05) at the high 
dose compared to controls, by 31% from gestation days 7-14, and 13% from days 0-20 of 
gestation.  Mean maternal body weights remained low during lactation, however partial recovery 
occurred between days 14 and 21. 
 
At the second breeding (F1b), body weight of males treated at 20 ppm continued to be consistently 
lower (about 5%) than controls, however the results were not statistically significant.  Mean body 
weight gain of high-dose females during gestation was consistently lower than controls and 
significantly (p=0.05) so during days 0-7.  
 
F1 high-dose male body weights were decreased (p=0.01) by 13-25% compared to controls over 
weeks 0-25.  Females at the same dose also showed significant (p=0.05, p=0.01) decreases of 
about 10-26% in body weight compared to controls from weeks 0-17.  Body weight gains were 
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similarly affected, with significant (p=0.01, p=0.05) decreases of about 10% and 8% compared to 
controls observed in males and females respectively, over the 0-14 week period.  During gestation, 
maternal body weights at the high-dose were decreased (p=0.01) 12-14% at gestation days 0, 7, 14 
and 20.  Body weight gain for this period, was however only significantly (p=0.01) decreased (33%) 
at gestation day 0.  Likewise, maternal body weights were decreased (10-14%) during lactation at 
the high-dose.   
 
Food consumption:  During weeks 0-1 in the first breeding, food consumption was significantly 
(p=0.01) lower than controls in males (13%) and females (7%) dosed at 20 ppm.  In addition, 
during lactation food consumption was consistently lower in high-dose females, and significantly 
(p=0.05, p=0.01) so between days 4 to 7 (18%) and 7 to 10 (15%).  At the second breeding, food 
consumption was significantly (p=0.01) lower than controls at gestation days 0-7.  Otherwise food 
consumption values were generally similar in control and treated animals. 
 
Reproductive and foetal observations:  Pregnancy rates, fertility indices and duration of gestation 
were similar between treated and control animals at the F0 first-breeding.  There were no abortions 
or early deliveries noted.  Pup deaths numbered 14, 8, 22, 23, and 75 during lactation days 1-4, at 
doses of 0, 2, 5, 10 and 20 ppm respectively, resulting in a significantly (p=0.05) lower viability 
index (78% vs 96% control) at 20 ppm.  Three dams lost their entire litters between lactation days 
0-4 and pup weights were slightly lower than their corresponding control values at the high-dose.  In 
early lactation, increased incidences of weak, thin, and dehydrated pups were observed at doses of 
10 and 20 ppm, while pale and cold to touch pups were seen in all treated groups.   
 
No difference in mating performance was observed at the second breeding.  No dams aborted and 
duration of gestation was comparable between treated and control animals.  Mean pup weights/litter 
were slightly, though not significantly (p>0.05), lower than controls at a dose of 20 ppm at lactation 
Days 4 and 7, and significantly (p=0.01) lower than controls with covariate adjusted means at Day 
14 (? 14%; ? 11%) and 21 (? 19%; ? 16%).  As in the F1a litter, increased incidences of weak, 
thin, and dehydrated pups were observed at doses of 10 and 20 ppm during early lactation.  Cold to 
touch and pale pups were observed in all treated groups.   
 
In the F1 generation first breeding, mating performance was low in both control and treated animals.  
At 0, 2, 5, 10 and 20 ppm, 79, 70, 79, 70 and 73% of females were impregnated.  No 
dose-response relationship was evident and this effect was not attributed to treatment.  Duration of 
gestation was unaffected.  The incidences of stillborn pups were 3, 2, 4, 0 and 9 at doses of 0, 2, 5, 
10 and 20 ppm respectively.  The ratio of mean live pups/litters with live pups was significantly 
(p=0.01) decreased compared to the control value at the high dose at Day 4 of lactation but no 
dose-response was observed at other doses (13.95 at 0 ppm vs 10.00 at 20 ppm).  In addition, at 
the same dose, the covariate adjusted mean of pup weight was significantly (p=0.05, p=0.01) 
reduced at lactation Days 0 and 21 in both males and females.  Clinical signs including weak and 
dehydrated thin pups were observed, however no dose-response relationship was evident. 
 
Pregnancy rates in the F1 second litter were low, but comparable between control and treated 
animals, and there was no treatment-related effect on length of gestation.  Incidences of stillborn 
pups were 4, 4, 3, 5 and 12 at doses of 0, 2, 5, 10 and 20 ppm respectively.  Five high-dose dams 
lost their entire litters between lactation days 0-21.  Pup viability (No. alive at day 4 precull/No. born 
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alive) was significantly (p=0.05) reduced at the high-dose (56% vs 89% control).  Similarly, at 
20 ppm there was a significantly (p=0.01) lower number of live pups/litter with live pups at Day 4; 
mean covariate adjusted pup weight was significantly (p=0.05) lower in males and females at Day 0 
of lactation; and incidences of weak, thin, dehydrated, pale and cold to touch pups early in lactation 
were increased.   
 
Plasma and erythrocyte cholinesterase:  At 20 ppm, significant (p=0.05) inhibitions (>20%) in 
plasma and erythrocyte cholinesterase activities compared to controls were observed in males and 
females in the F0 generation.  A statistically significant (p=0.05) inhibition was observed in 
erythrocyte cholinesterase activity in females of the F0 generation at a dose of 10 ppm, however 
inhibition was less than 20% compared to controls.  Likewise, in the F1 generation, at a dose of 
20 ppm, plasma and erythrocyte cholinesterase activities were significantly (p=0.05) inhibited 
compared to control values.  Compared to pretreatment, plasma and erythrocyte activity at 
termination was often greater, and in the case of plasma cholinesterase in the F0 generation, values at 
termination were about 200-300% greater than pretreatment. 
 

% Inhibition relative to apretreatment and bconcurrent controls 

Plasma Cholinesterase 

 F0 F1 

Dose (ppm) ?  ?  ?  ?  

0  a17 a-262 a –5 a-1 

2  a17, b-4 a-289, b-13 a-14, b-9 a-14, b-12 

5  a17, b0 a-288, b –1 a-10, b0 a0, b 11 

10 a27, b 8 a-236, b 12 a-17, b 9 a0, b 10 

20 a43, b 29* a-194, b 30* a-21, b 26* a0, b 29* 

Erythrocyte Cholinesterase 

Dose (ppm) ?  ?  ?  ?  

0  a2 a16  a-2 a-9 

2 a11, b6 a17, b0 a-4, b0 a-10, b7 

5  a12, b8 a16, b2 a-2, b2 a-8, b7 

10 a11, b6 a27, b11* a-2, b5 a-7, b5 

20 a28, b23* a33, b21* a-14, b17* a-7, b23* 
*p=0.05 
negative values represent an increase in cholinesterase activities 
 
Pathology:  There were no treatment-related findings seen at gross pathological examination of any 
animals.  One F0 male in each of the 10 and 20 ppm groups had osteogenic sarcoma, and one 
female had mammary gland carcinoma. Although rare tumours, the low incidences and the absence 
of similar incidences in the succeeding generation, suggested that these are most likely spontaneous 
tumours and not clearly attributable to treatment.  
 
The NOEL for parental toxicity was 10 ppm (0.6 mg/kg bw/day) based on decreased body weight 
and body weight gains, and inhibition of plasma and erythrocyte cholinesterase activity.  The NOEL 
for reproductive toxicity was 5 ppm (0.3 mg/kg bw/day), based on neonatal toxicity at 10 ppm and 
above. 
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8. DEVELOPMENTAL STUDIES 
 
8.1 Rats 
 
Tyl RW & Neeper-Bradley TL (1988) Developmental toxicity evaluation of aldicarb 
administered by gavage to CD® (Sprague-Dawley) rats. Bushy Run Research Center. 
Project No.: 87-85-32001, 87-85-32002, dated November 14, 1988 Sponsor: Rhone-Poulenc 
Ag Company [Rhone-Poulenc Rural Australia Pty Ltd; Submission No. 10927, reference 
11; A3162/27 B3] 
 
This study was reported to be conducted in accordance with Environmental Protection Agency 
Pesticide Programs Good Laboratory Practice Standards (1983) and OECD guidelines (1981), with 
the exception that the analyses of dosing solutions for stability, homogeneity and dose level 
verification were the responsibility of the sponsor. 
 
Groups of 25 pregnant female CD® outbred albino rats [CD®-Crl:COBS® CD®(SD)BR] 
(Sprague-Dawley; Charles River Breeding Laboratories, Inc., Kingston, NY; approximately 70 days 
of age; body weight (gestation day 0) 226 grams) were administered aldicarb (Rhone-Poulenc Ag 
Company, Sample No.: 50-501, Purity 99.5% active) in deionised water, by gavage, to give nominal 
doses of 0, 0.125, 0.25 or 0.5 mg/kg bw/day from days 6 to 15 of gestation.  Doses were delivered 
in a volume of 1.0 mL/kg based on the gestation day 6 body weight of each female rat.  Achieved 
doses were 100.2 to 101.6% of nominal doses and the formulations were homogeneous and stable 
for 22 days when refrigerated. 
 
Body weight was measured on gestation days 0, 6, 9, 12, 15, 18 and 21, food consumption was 
measured at the intervals gestation days 0-3, 3-6, 6-9, 9-12, 12-15, 15-18 and 18-21, and rats 
were observed twice daily during the dosing period for clinical signs.  Surviving females were killed 
on gestation day 21, and the gravid uterus, ovaries, corpora lutea, cervix, vagina, and abdominal and 
thoracic organs and cavities were examined grossly.  Live and dead foetuses and resorption sites 
were noted.  All foetuses were examined for external malformations and live foetuses were weighed 
and sexed.  In each litter, one-half of the rats were examined for craniofacial, thoracic and abdominal 
visceral abnormalities, while the remaining foetuses were examined for skeletal malformations and 
variations. 
 
Mortality:  There were three treatment-related maternal deaths at 0.5 mg/kg bw/day.  No deaths 
were recorded at any other dose.  
 
Clinical signs:  Clinical observations reported for maternal animals during the treatment period at 
the high dose were consistent with cholinesterase inhibition and included; hypoactivity, ataxia, 
tremors, urine stains, cold extremities, urogenital area wetness, audible respiration, lacrimation, 
periocular encrustation, perinasal encrustation, perioral wetness and loose faeces. 
 
Body weight and food consumption: Maternal body weight gains were significantly (p<0.001) 
decreased (63%) compared to controls over the treatment period and after the 21 day gestation 
period (17%) at the high dose.  Food consumption was significantly (p<0.01, p<0.001) decreased 
during the treatment period by 11 and 31% at doses of 0.25 and 0.5 mg/kg bw/day respectively, 
and by 9% at Days 15-18 of gestation at 0.5 mg/kg bw/day. 
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Liver weight:  Significantly (p<0.05) increased relative liver weights, associated with body weight 
decreases, were observed in rats at 0.5 mg/kg bw/day.   
 
Reproductive and foetal observations:  There were no abortions, and pregnancy rates and 
durations were comparable in all groups.  Implantations per litter (viable, non-viable and total), 
post implantation loss, numbers of resorptions (early and late), percent live foetuses, and sex ratios 
were unaffected by treatment.  Significant (p<0.001) decreases of 11-12% in foetal body weights 
were observed in male, female and total groups at 0.5 mg/kg bw/day. 
 
At 0.5 mg/kg bw/day, the litter incidence of reduced ossification in the sixth vertebrae was 
significantly (p<0.01) increased (54.5% vs control 8.7%), while the foetal incidence was also 
increased at the high-dose, but not significantly (p>0.05).  In addition, at the same dose, the foetal 
(11.4% vs control 0.6%) and litter incidences (36.4% vs control 4.3%) of dilated ventricles of the 
brain with “tissue depression” were increased. These effects were seen at doses associated with 
frank maternal toxicity.  A dose-response relationship was not observed for either of these 
developmental effects at other doses. 
 
Foetal incidences of ecchymosis (small haemorrhagic spots) on the trunk were increased in a 
dose-related manner but statistical significance (p<0.05) was attained only for litter incidences at a 
dose of 0.25 and 0.5 mg/kg bw/day (data presented below). The authors stated, in the discussion, 
that ecchymosis is the most common external variation observed in rat foetuses and that it 
disappears in the perinatal period, based on experience in the laboratory. No supporting historical 
control data were presented, however. 
 

Incidence of ecchymosis in CD® (Sprague-Dawley) pups  

 Foetuses  Litters 

Dose  (mg/kg bw day) 0.0 0.125 0.25 0.5 0.0 0.125 0.25 0.5 

Ecchymosis incidence % 3.9 4.5 6.9 7.4 26.1 48.0 65.2* 63.6* 

* significantly different from the control at the 0.05 level using a two-tailed Fisher’s exact test 
 
The NOEL for maternotoxicity was 0.125 mg/kg bw/day based on reduced food consumption at 
0.25 mg/kg bw/day and decreased body body weight gains and clinical signs at 0.5 mg/kg bw/day.  
The NOEL for foetotoxicity was 0.125 mg/kg bw/day, based on an increased incidence of 
ecchymosis at 0.25 and 0.5 mg/kg bw/day. 
 
Weil CS & Carpenter CP (1966c) Insecticide Temik. Teratogenic potential in rats. 
Mellon Institute. Report No.: 29-81, dated September 9, 1966. Sponsor: Union Carbide 
Corporation [Union Carbide Australia; Submission 1355, reference T67; A3162/1 B20] 
 
No test guideline or quality assurance statement was issued for this report. 
 
In a poorly designed and reported study, aldicarb (Union Carbide Corporation; sample No.: 13-
ORD-4; notebook reference 21 WJE 94; assayed purity 100.57% active) was given to female 
Harlan-Wistar rats (Mellon Institute; 162 days of age; 235-464 grams when mated) in the feed 
(PURINA Laboratory Chow) to achieve nominal doses of 0 (control), 0.04, 0.2 and 1 mg/kg 
bw/day. 
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The doses were delivered during different periods of gestation and the animals were either killed at 
day 20 or allowed to wean their pups as outlined in the Table below.  Rats killed after 
approximately 20 days of gestation were observed for numbers of viable and non-viable foetuses, 
resorption sites, and malformations.  All of the foetuses were alizarin stained for skeletal 
examination.  Those allowed to litter were observed for fertility (No. with pregnancies/No. mated), 
gestation (litters with live pups/pregnant females), viability (pups alive at 4 days/pups born alive), 
and lactation (pups weaned/pups alive at 4 days) indices. 
 

Study No. Dosing regimen Rats/group Approx. termination 

(i) gd 0 until gd 20 5 gd 20 

(ii) gd 0 to gd 7 5 gd 20 

(iii) gd 5 to gd 15 5 gd 20 

(iv) gd 0 until rats were weaned 5-6 Weaning 

(v0 gd 0 to gd 7 5-6 Weaning 

(vi) gd 5 to gd 15 5 Weaning 

    gd=gestation day 
 
(i)  No dams died during the study.  There were 4/5, 5/5, 5/5 and 1/5 (p<0.05) pregnancies at 0, 
0.04, 0.2 and 1 mg/kg bw/day respectively.  The authors stated that the low number of 
pregnancies was not a treatment-related effect, evidenced by the fact that in the group of rats 
treated at the same dose but allowed to litter, there were 5/5 pregnancies.  Body weight gains were 
comparable for the control, 0.04, and 0.2 mg/kg bw/day groups, but decreased by about 28% at 
1 mg/kg bw/day.  There were no significant (p>0.05) effects on the mean number of foetuses/dam, 
the total number of viable or non-viable foetuses, or resorption sites, and no gross abnormalities 
were reported.    
 
(ii) No maternal mortality was recorded and body weight gains were comparable between control 
and treated groups.  There were no significant (p>0.05) differences between treated and control 
groups in total or mean number of foetuses, viable or non-viable foetuses or gross abnormalities.  
The mean number of resorption sites/pregnant female were 0.8, 0.5, 0.5 and 1.6 at 0, 0.04, 0.2, 
and 1 mg/kg bw/day.  The effect was not significant (p>0.05) or dose-related and was not 
considered clearly attributable to treatment. 
 
(iii)  No maternal deaths were recorded during the study.  In the control group, and at doses of 
0.04, 0.2 and 1 mg/kg bw/day, there were 4/5, 5/5, 4/5 and 2/5 pregnancies respectively.  Body 
weights at the two high doses were slightly, but not significantly (p>0.05) decreased compared to 
controls.  There were no treatment-related effects on the mean number of foetuses/dam, the mean 
number of viable foetuses, the total or mean number of resorption sites, and no gross abnormalities 
were reported.   
 
(iv)  Rats were allowed to litter and rear their pups until weaning.  No maternal mortality was 
observed. There were no significant (p>0.05) differences in body weights of pups.  Fertility, 
gestation, viability and lactation indices did not differ significantly (p>0.05) between control and 
treated animals.  At doses of 0, 0.04, 0.2 and 1 mg/kg bw/day the mean numbers of pups per litter 
were 11.5, 9.2, 10.0 and 6.8.   
 
(v)  Similarly, in animals treated with aldicarb from day of vaginal plug observation to gestation day 
7, then allowed to litter, there was no maternal mortality reported, and no treatment related 
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differences in the total number of pups born, pup viability, or gestation or fertility indices.  The 
lactation index was decreased at 1mg/kg bw/day, however a dose-response relationship was not 
observed at other doses. 
 
(vi) No significant (p>0.05) treatment-related differences were noted in any of the measured 
parameters.  The authors stated that no gross abnormalities were seen in pups weaned at 21 days 
(iii-vi), with the exception that some pups in some litters had ringtail.  No further detail was 
provided.   
 
Summary:  It was considered that this study was not adequate for regulatory purposes due to poor 
study design and reporting. 
 
8.2 Rabbits 
 
Aldridge D, Schardein JL &  Blair M (1983) Range-finding teratology study in rabbits. 
International Research and Development Corporation, Michigan. Report No.: 369-106, 
dated June 24, 1983 Sponsor: Union Carbide Corporation [Union Carbide Australia; 
Submission 1355, reference T69; A3162/1 B20) 
 
It was stated that the study was reviewed in accordance with the United States Food and Drug 
Administrations Good Laboratory Practice Regulations of June 20, 1979. No test guideline 
statement was issued. 
 
In a range-finding study, groups of 5 pregnant Dutch Belted female rabbits (Langshaw Farms, 
Augusta, Michigan; 5.5-6 months of age; body weight (gestation day 0) 2.72-3.42 kg) received 
aldicarb, (Union Carbide, North Triangle; Sample No.: HAS 28100AA; Purity: 99%), by gavage, at 
single daily doses of 0, 0.1, 0.25, 0.5, 0.75 and 1 mg/kg bw/day on gestation days 6 through 27.  
Doses were delivered in a deionised water vehicle at a constant dose volume of 1.0 mL/kg. The 
animals were maintained with a basal laboratory diet of Purina® Certified Rabbit Chow® and tap 
water was supplied ad libitum.  Body weight was recorded on gestation days 0, 6, 12, 18, 24 and 
28.  Prior to treatment, rabbits were observed for mortality and changes in appearance and 
behaviour twice daily.  On days 6-28 of gestation, animals were observed twice daily for mortality 
and once daily for clinical signs (not specified).  Does were killed on gestation day 28, and the 
number and location of viable and non-viable foetuses, early and late resorptions and the number of 
total implantations and corpora lutea were recorded.  The abdominal and thoracic cavities and 
organs of the dams were examined for gross lesions.   
 
Mortality:  Three dams died during the study, two in the 1.0 mg/kg bw/day group on gestation days 
8 and 10 respectively, and one animal dosed at 0.75 mg/kg bw/day on gestation day 27.  No clinical 
signs were observed in these animals prior to death.  Gross necropsy revealed foamy white material 
in the lungs of the animal dosed at 0.75 mg/kg bw/day, and gastrointestinal tract irritation of the 
rabbits treated at 1.0 mg/kg bw/day.  In addition, one of the females at 1.0 mg/kg bw/day showed 
congested lungs and pitted kidneys.   
 
Clinical signs:  Reported clinical signs included a slight increase in the incidence of a reduced 
amount of faeces in all treated groups except for 0.1 mg/kg bw/day, and an increase in incidence of 
soft stool in the 0.75 and 1.0 mg/kg bw/day groups.   
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Body weight:  The maternal mean body weight gains in the rabbits dosed at 0.1 mg/kg bw/day were 
comparable or slightly greater than that of controls.  At doses of 0.25, 0.75 and 1.0 mg/kg bw/day 
weight loss was observed from gestation days 6-28.  Rabbits treated at a dose of 0.5 mg/kg bw/day 
lost weight during gestation days 6-18, thereafter some weight recovery was observed.  
 
Pathology:  At necropsy at gestation day 28, congestion of the lungs and mottled and pink kidneys 
were observed in control and treated animals with similar frequency.   
 
The number of viable and non-viable foetuses, total implantations and corpora lutea were 
comparable among control and treated rabbits.  At a dose of 1.0 mg/kg bw/day an increase in 
post-implantation loss was observed.  No dose response was observed however, the result due to 
one doe having 1 non-viable foetus and 5 resorptions. 
 
Based on the above results, the doses of 0-0.5 mg/kg bw/day were selected for the teratology study 
in rabbits.   
 
Schardein JL (1983) Teratology study in rabbits. International Research and 
Development Corporation, Michigan. Report No.: 369-107, dated October 11, 1983 
Sponsor: Union Carbide Corporation [Union Carbide Australia; Submission 1355, 
reference T68; A3162/1 B20] 
 
This study was conducted according to Environmental Protection Agency Guidelines, 83-3, 
Subdivision F (1982), and the United States Food and Drug Administrations Good Laboratory 
Practice Regulations of June 20, 1979.  Deviations from the nominated protocol were not 
considered to have affected overall study conclusions. 
 
Groups of 16 pregnant Dutch Belted female rabbits (Langshaw Farms, Inc., Augusta, Michigan; 
5.5-6 months of age; body weight (gestation day 0) 2.39-3.74 kg) received aldicarb, (Union 
Carbide, North Triangle; Sample No.: HAS 28100; Purity: 99%) by gavage, at single daily doses 
of 0, 0.1, 0.25 and 0.5 mg/kg bw/day on gestation days 7 through 27.  Doses were delivered in a 
deionised water vehicle at a constant dose volume of 1.0 mL/kg.  Due to an error in test article 
administration on the first day of dosing, the first eight rabbits in each group received doses of 3 
mL/kg, resulting in the deaths of five rabbits in the 0.5 mg/kg bw/day group. The remaining 
incorrectly dosed rabbits were killed on gestation Day 8, and these animals were replaced on the 
study using additional rabbits of the same strain and source.   
 
Body weight was recorded on gestation days 0, 7, 13, 19 and 25.  Prior to treatment, rabbits were 
observed for mortality and changes in appearance and behaviour twice daily.  On days 6-28 of 
gestation, animals were observed twice daily for mortality and once daily for clinical signs (not 
specified).  Dams were killed on gestation day 28, and the number and location of viable and non-
viable foetuses, early and late resorptions, and the number of total implantations and corpora lutea 
were recorded.  The abdominal and thoracic cavities and organs of the dams were examined 
grossly.  All foetuses were examined for external malformations and variations, and internal visceral 
malformations and variations. Skeletons were alizarin stained for subsequent skeletal examination. 
 
Mortality and clinical signs:  No deaths were reported in the control or 0.1 mg/kg bw/day 
groups.  There was one death at 0.5 mg/kg bw/day.  This animal exhibited clinical signs that 
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included yellow-brown matted hair around the mouth and anogenital areas, and only a small 
amount of dried stool.  At necropsy examination the animal showed pale liver, and a yellow brown 
mucoid fluid in the small intestine. The cause of death, however, could not be determined. 
 
Two animals aborted on gestation Day 26, one at a dose of 0.5 mg/kg bw/day and one at a dose 
of 0.25 mg/kg bw/day.  Contrary to protocol, the animal at 0.5 mg/kg bw/day was not killed, but 
retained on the study until the scheduled day of sacrifice.  The pan under this animal contained 
blood and at necropsy all lobes of the lung were congested.  The animal treated at a dose of 
0.25 mg/kg bw/day showed pale liver and kidneys at necropsy.   
 
Clinical signs:  Incidences of small amounts of stool increased with dose, while other clinical signs 
including hair loss, soft stool and clear or white nasal discharge were observed in both control and 
treated groups.   
 
Body weight:  The overall maternal body weight gains (days 0-28) were decreased with increased 
dosage levels.  At doses of 0.1, 0.25 and 0.5 mg/kg bw/day, mean overall body weight gains were 
decreased 16, 67 and 96% compared to control values respectively.  During treatment (days 
7-28) animals at 0.25 and 0.5 mg/kg bw/day lost weight. 
 
Pathology:  Necropsy findings in both treated and control maternal animals revealed pale liver, 
pitted kidneys, congested lungs and lungs with black areas and/or foci.  Hydroceles were 
discovered in the left oviduct of 2 animals each from the highest dose groups.  The toxicological 
significance of this finding was unclear.   
 
Reproductive and foetal observations:  At caesarean section, it was found that the number of 
total implantations and of viable foetuses per dam in all treated groups were lower than control 
values, but the only significant (p<0.05) reductions were observed in the 0.1 mg/kg bw/day group, 
and these values were within historical control ranges.  There was a non-significant (p>0.05) 
increase in post implantation loss per dam at a dose of 0.5 mg/kg bw/day.  Mean foetal body 
weights and foetal sex ratios did not differ significantly (p>0.05) between treated and control 
groups. 
 
 

Foetal observations 

Dose (mg/kg bw/day) Parameter 

0 (control) 0.1 0.25 0.5 

Animals examined at Caesarean section 16 16 15 15 

Dams with viable fetuses 15 13 14 11 

Viable fetuses per dam 8.7 5.0** 6.5 6.2 

Post-implantation loss/dam 1.1 1.1 0.7 1.7 

Total implantations/dam 9.8 6.1* 7.2 7.8 

Corpora lutea/dam 13.8 11.3 13.4 12.8 

Group mean preimplantation loss (%) 30.8 42.9 46.3 34.8 

Group mean post implantation loss (%) 11.6 17.6 9.9 21.3 

Mean foetal body weight 28.1 31.9 29.2 28.4 

Foetal sex distribution (% male) 50 54.8 47.8 60.8 

*p<0.05, **p<0.01 
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There were no treatment-related increases in foetal malformations or variations.  The highest 
incidence of observed foetal malformation was in centrum anomalies (3 animals from 3 litters) in the 
group treated at 0.25 mg/kg bw/day group. 
 
Summary: Maternal toxicity was observed as reduced body weight gain at all doses.  There were 
no significant (p>0.05) foetotoxic or teratogenic effects at any dose. The LOEL for 
maternotoxicity, based on decreases in body weight gain, was 0.1 mg/kg bw/day.  The NOEL for 
developmental toxicity was 0.5 mg/kg bw/day. 
 
Weiler MS (1995) Developmental neurotoxicity study with aldicarb in rats. Hazleton 
Wisconsin, Inc. Report No.: 6224-213, dated October 10, 1995 Sponsor: Rhone-Poulenc Ag 
Company, North Carolina [Rhone-Poulenc Rural Australia Pty Ltd; Submission 11791, 
reference T32] 
 
It was stated that this study was conducted in compliance with Environmental Protection Agency 
GLP standards (40 CFR 160), the GLP standards for toxicology studies on Agricultural Chemicals, 
Ministry of Agriculture, Forestry and Fisheries (MAFF), notification 59 Nohsan No. 3850, and the 
OECD principles of GLP C(81)30. 
 
This study was conducted to assess the potential neurotoxicity of aldicarb when administered to 
female rats during the perinatal and postnatal phases of a single generation.  Groups of 30 pregnant 
female Crl:CD®(SD)BR VAF/Plus® rats (Charles River Laboratories Inc., Portage, Michigan; 
approximately 13 weeks old at initiation of mating; 244.7-355.1 g) were given aldicarb 
(Rhone-Poulenc, Batch No.: 25DEQ89, stated purity 98.9%) in water by oral gavage at doses of 0 
(control), 0.05, 0.1 and 0.3 mg/kg bw/day.  Doses were delivered at a volume of about 5 mL/kg bw 
from gestation day 6 through to lactation day 10.  Rodent diet #5002 meal (PMI® Feeds, Inc.) and 
water were available ad libitum.  Rats were observed for mortality and moribundity twice daily and 
also for excessive bleeding, premature delivery, or difficult or prolonged parturition.  Female body 
weights were measured on presumed gestation days 0, 6, 9, 12, 16 and 20, and on days 0, 4, 7, 11, 
17 and 21 of lactation.   
 
Following parturition (lactation day 0 and lactation day 4), total litter size was determined and live 
pups were sexed, weighed and examined for any external abnormalities.  Where possible, four males 
and four females were selected from each litter for neurobehavioural examination, and pups not 
selected for neurobehavioural examination from these litters were culled.  Litters were further 
examined for size, and live pups were sexed, examined for abnormalities, and weighed on days 7, 
11, 17 and 21.  Litters were assessed for livebirth index (number born alive/number born), viability 
index (number alive day 4 precull/number liveborn), and weaning index (number alive at 
weaning/number alive at Day 4 postcull).  Pups were assessed using a functional observation battery 
(FOB), as well as motor activity, auditory startle response, and learning and memory evaluations.  
Following weaning, pups were examined for body weight and signs of toxicity at two-weekly 
intervals.  F1 females were examined for vaginal patency beginning on postnatal day 27, while males 
were examined for balanopreputial separation beginning on postnatal day 35 and continuing daily 
until the prepuce could be retracted to reveal the glans penis. 
 
A functional observation battery (FOB) of tests and observations was conducted on F0 females 
(10/group) prior to initiation of treatment, and on gestation day 6 and lactation day 7.  F1 animals 
(20/sex/group) were tested on postnatal days 14, 21, 35 and 63.  The FOB consisted of a series of 
observations made of the animal in the cage (position, activity, body tone, tremors, vocalisation, and 
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arousal upon opening the cage), during handling (ease of removal, ease of handling, vocalisation, 
palpebral closure and exophthalmus, lacrimation, salivation, respiration, appearance of fur, 
piloerection and writhing), and in an open field arena (latency to the first step and number of rears, 
grooms, faecal boli, urine pools, position, gait abnormalities, activity, stereotypy, body tone, tremor, 
convulsions, and other unusual behaviour).  In addition each animal was observed for response to 
touch, catalepsy, pupillary status, pupillary response, and corneal touch response.  Air drop and 
righting reflex were observed on lactation day 7 in F0 females and post-weaning for F1 males and 
females. F0 and F1 animals were observed for startle response, grip strength, and analgesic reflex.  
Body temperature was recorded in F0 females. 
 
A motor activity assessment of 20 F1 animals/sex/group was conducted on postnatal days 13, 17, 
21 and 60 (±2 days).  The test involved the assessment of motor activity by the number of 
photobeam breaks at 2-minute intervals occurring over a 40-minute period. 
 
Learning and memory was evaluated in 20 weanlings/sex/group in an M-shaped water maze on 
postnatal days 23, 24, 25, 30 and 60 (± 2 days). Weanlings were placed in the centre of the maze 
and given 60 seconds to reach the exit ramp.  Auditory startle response was assessed in 20 
weanlings/sex/group on days 22 and 60 (± 2 days). 
 
Plasma and erythrocyte cholinesterase activities were determined in two to five dams per treatment 
group, prior to treatment initiation, on day 7 of gestation (approximately 2-hours post-dose), and on 
days 7 (approximately 2-hours post-dose) and 11 (approximately 24-hours post-dose) of lactation.  
Blood samples were collected via the lateral tail vein, except on lactation day 11, when blood was 
collected by cardiac puncture.  Pups (3-5/sex/group) were assessed for plasma and erythrocyte 
cholinesterase activity 2 hours after maternal dosing on lactation days 4 and 10, and 24 hours after 
maternal dosing, on lactation day 11.  Brain cholinesterase activity was determined in dams on day 
11, and in pups after blood collection on days 4, 10 and 11. 
 
Necropsy examination was performed on all F0 females that died or were killed at unscheduled 
intervals.  Pups (10/sex/group) were weighed and then exsanguinated on day 11 of lactation and 
postnatal day 60.  Brain weights were measured in all animals and 6 rats/sex/group underwent 
necropsy and neuropathological examination.  These animals were anaesthetised with sodium 
pentobarbital and tissues were perfused in situ and collected in 10% phosphate-buffered formalin.  
Necropsy examination included a macroscopic examination of the external surface of the body; all 
orifices; the cranial cavity; external surfaces of the brain and spinal cord; and cervical, thoracic, and 
abdominal viscera.  The brain (forebrain, caudate nucleus, hypothalamus, thalamus, midbrain, 
cerebellum, and medulla), pituitary, spinal cord, eyes, anterior tibialis muscles, gastrocnemius muscles 
and any macroscopic lesions, were embedded in paraffin, and tissues from control and high-dose 
animals were stained with haematoxylin and eosin.  The cervical dorsal root ganglia, lumbar dorsal 
root ganglia, trigeminal ganglia, optic nerves, sciatic nerves, tibial nerves and sural nerves were 
embedded in epoxy resin, sectioned, and tissues from control and high-dose animals were stained 
with Richardson’s stain.  The tissues were examined microscopically for evidence of 
neuropathological alterations.  In addition, the maximum length, width and height of each cerebrum 
and cerebellum was measured. 
 
Dose analyses:  Homogeneity and stability analyses of dose preparations were within 10-15% of 
target levels. 
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Mortality:  One high-dose F0 female died on gestation day 7.  The clinical signs that were exhibited 
by this animal prior to death were limited to tremor.  One F0 female death was reported in each of 
the mid- and low-dose groups on gestation days 21 and 22 respectively.  In addition, one female in 
each of the low- and mid-dose groups was killed on lactation day 0 due to prolapsed uterus.  No 
clinical signs were reported in these animals. 
 
Clinical signs:  Commonly observed clinical signs at the high-dose in F0 females included tremors, 
dry brown material around eyes and nasal areas, excessive salivation and haircoat staining. Hunched 
posture, recumbent position, hypoactivity, constricted eyes, gasping, and laboured breathing were 
observed more infrequently, in one or two animals only.  No clinical signs attributed to treatment with 
aldicarb were observed in F0 females at the low- or mid-dose, or in F1 animals during nursing at any 
dose. 
 
Body weight:  Significant (p=0.05) decreases in body weight of F0 females and F1 male and female 
pups compared to controls are shown in the Table below.  No significant (p>0.05) decreases in 
body weight were observed at the low-dose. 
 

Significant decreases in body we ight compared to controls in F0 and F1 animals 

Animal Sex Dose 
(mg/kg bw/day) 

Day % lower than 
control value 

Statistical 
significance 

F0 female 0.3 gestation days 9, 12, 16, 20 
lactation day 4 

6-9 
7 

p=0.05, p=0.01 
p=0.01 

F1 male 0.3 lactation day 0, 4, 7, 11 
post-weaning week 0, 2, 4 

9-12 
10-15 

p=0.01 
p=0.01 

 female 0.3 lactation day 0, 4, 7, 11, 17 
post-weaning weeks 0, 2, 4 

6-13 
7-13 

p=0.05, p=0.01 
p=0.01 

 male 0.1 lactation day 7 
post-weaning weeks 0, 2, 4 

8 
6-8 

p=0.05 
p=0.05, p=0.01 

 female 0.1 lactation day 17 
post-weaning week 2 

6 
4 

p=0.05 
p=0.05 

 
Body weight gain:  F0 females treated at the high-dose showed an overall significantly (p=0.01) 
reduced (16%) body weight gain compared to control animals over gestation days 0-20.  During 
lactation, high-dose F0 females gained significantly (p=0.01) less weight (73% less than controls) 
over lactation days 0-4, but overall body weight gain from lactation days 0-21 was greater (236%) 
than controls.  Mean body weight gain in mid-dose F0 females was significantly (p=0.05) higher 
(313%) than controls from lactation days 0-21.   
 
At doses of both 0.1 and 0.3 mg/kg bw/day, F1 males showed significantly (p=0.01) lower body 
weight gains than control animals from post-weaning weeks 0-2 and 2-4.  The reductions were 
about 5-9% and 6-7% at 0.1 and 0.3 mg/kg bw/day respectively, and considered to be treatment 
related.   
 
Reproductive and foetal observations:  There was no significant (p>0.05) difference in length of 
gestation between treated and control animals.  The number of females that delivered stillborn pups, 
and the total number of stillborn pups delivered, was increased in all treatment groups.  The number 
of live born pups was slightly, but not significantly (p>0.05), decreased compared to controls at the 
mid- and high-doses.  No significant (p>0.05) differences between groups were observed for the 
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livebirth index, viability index, or weaning index.  The viability index was slightly decreased at the 
mid-dose, but not at the high dose and was not considered toxicologically significant.  The sex ratio 
for F1 litters was not affected and there were no differences in mean days to vaginal opening in 
females or balanopreputial separation for males.   
 

Reproductive and foetal observations 

Dose (mg/kg bw/day) Parameter 

0 (control) 0.05 0.1 0.3 

Females with liveborn pups 25 26 21 24 

Females with stillborn pups 1 6 5 7 

Liveborn pups 335 373 288 276 

Stillborn 3 7 13 19 

Uncertain 1 2 0 3 

Livebirth index 99 98 96 93 

Viability index 98 95 88 98 

Weaning index 64 68 73 60 

 
Functional observation battery:  Observations considered treatment related in F0 females at 
gestation day 6 and lactation day 7 are shown in the Tables below.   
 
 

Gestation day 6 observations in F0 females 

 Dose (mg/kg bw) 

Category 0 (control) 0.05 0.1 0.3 

Tremors (mild-moderate) 0/10 0/10 0/10 10/10 

Excessive lacrimation (slight-severe) 0/10 0/10 0/10 7/10 

Excessive salivation (slight-severe) 0/10 0/10 0/10 6/10 

Respiration (rapid and shallow) 0/10 0/10 0/10 2/10 

Stained fur 0/10 0/10 0/10 7/10 

Latency to first step (seconds) 
0 
1 
2-10 

 
10/10 
0/10 
0/10 

 
7/10 
1/10 
2/10 

 
5/10 
5/10 
0/10 

 
1/10 
3/10 
6/10 

Hunched position (arena) 0/10 0/10 0/10 4/10 

Activity (open arena, low activity) 2/10 1/10 0/10 5/10 

Gait abnormalities (ataxia) 0/10 0/10 0/10 9/10 

Gait abnormalities (slight-severe) ) 0/10 0/10 0/10 9/10 

Tremor (arena) 0/10 0/10 0/10 10/10 

Approach response (no reaction) 0/10 0/10 0/10 3/10 

Touch response (no response) 3/10 4/10 3/10 9/10 

Mean number of urine pools  0.7 0.7 0.3 0.0 

Mean number of faecal boli 1.3 1.0 1.0 0.0 

Mean number of rears 7.9 10.3 9.8 0.6* 

Lip smacking 0/10 0/10 0/10 4/10 

Ears flick 2/10 2/10 0/10 8/10 

Pupil (miosis) 0/10 0/10 1/10 10/10 

*p=0.05 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 170 - 

 
Lactation day 7 observations in F0 females 

 Dose (mg/kg bw) 

Category 0 (control) 0.05 0.1 0.3 

Latency to first step (seconds) 
0 
1 
2-10 

 
7/10 
0/10 
3/10 

 
8/10 
2/10 
0/10 

 
7/10 
2/10 
1/10 

 
4/10 
1/10 
5/10 

Hunched position (arena) 0/10 0/10 0/10 3/10 

Gait abnormalities (ataxia) 0/10 0/10 0/10 3/10 

Gait abnormalities (slight) ) 0/10 0/10 0/10 3/10 

Tremor (arena, mild) 0/10 0/10 0/10 5/10 

Ears flick 0/10 0/10 1/10 4/10 

 0/10 0/10 0/10 3/10 

Pupil (miosis) 0/10 0/10 1/10 3/10 

 
In F0 females, no significant (p>0.05) differences were noted between treated and control groups in 
hindfoot splay, or forelimb or hindlimb strength, on gestation day 6 or lactation day 7.  Mean body 
temperature was significantly (p=0.05) decreased at the high dose at gestation day 6.  A significant 
(p=0.01) increase in the time of response to a heat stimulus in the analgesic reflex test was observed 
in high-dose group at gestation day 6. 
 
No treatment-related effects were observed in F1 animals in the functional observation test on 
postnatal days 14 and 21.  However, on postnatal day 35, the mean number of faecal boli in the 
arena was significantly (p=0.05) reduced in males, and slightly but not significantly (p>0.05) 
decreased in females at the high dose.  On the same day, the mean number of rears in the arena was 
significantly (p=0.05, p=0.01) decreased in both males and females at the high dose.  On day 63, 
high-dose males showed significantly (p=0.01) decreased mean number of faecal boli and rears in 
the arena, while no effects were observed in females. 
 
Hindlimb foot splay was only slightly, but significantly (p=0.05), less than corresponding control 
values in mid- and high-dose F1 females.  This result was not considered to be treatment-related 
given the lack of a dose-response relationship, that the effect was only slight, and that footsplay may 
typically be expected to be increased following dosing with a cholinesterase inhibitor.   
 
Forelimb and hindlimb grip strength of F1 males and females are presented in the Tables below.  
Forelimb grip strength was slightly reduced at day 35 and significantly (p=0.05) reduced at day 63 in 
high-dose males.  A slight reduction in forelimb grip strength was observed in high-dose females on 
day 63 only. 
 
Hindlimb grip strength was slightly reduced compared to controls in high-dose males at days 35 and 
63, while in females significant (p=0.05) reductions were observed on day 35 at both the mid- and 
high-doses.  In the absence of a clear dose-response relationship and other neurobehavioural effects 
at the same dose, the reduction in hindlimb grip strength at the mid dose was not considered clearly 
attributable to treatment. 
 

Forelimb grip strength in F1 rats 

Dose Postnatal day 35 Postnatal day 63 
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 ?  ?  ?  ?  

0 (control) 505 458 1115 871 

0.05 498 513 1107 862 

0.1 498 475 1112 832 

0.3 441 463 891* 787 

*p=0.05 
 

Hindlimb grip strength in F1 rats 

Postnatal day 35 Postnatal day 63 Dose 

?  ?  ?  ?  

0 (control) 345 388 880 782 

0.05 324 342 888 740 

0.1 307 306* 869 760 

0.3 284 314* 798 733 

*p=0.05 
 
The time to analgesic reflex in response to heat stimulus was significantly (p=0.05) increased in F1 
males at the high dose at postnatal day 63 only. 
 
Motor activity:  Motor activity was decreased significantly (p=0.05) over the 40 minute test period 
in male F1 rats at Day 17 at doses of 0.1 and 0.3 mg/kg bw/day.  At day 60, motor activity was 
significantly (p=0.05) increased compared to controls in males at a dose of 0.1 mg/kg bw/day, but 
not at the high dose.  Effects on motor activity in males were not dose-related, nor consistent at 
different time points, and were not considered clearly attributable to treatment.  No significant 
(p=0.05) effects were observed in females at any dose or testing period.   
 
Auditory startle response:  There were no treatment-related differences in latency to maximum 
response between treated and control groups.  Maximum amplitude of response was significantly 
(p=0.05, p=0.01) increased at various intervals in low- and mid-dose males at day 22. The 
toxicological significance of this result was unclear. 
 
Learning and memory:  No significant (p>0.05) differences were observed between control and 
treated groups in time to completion of the maze or for mean total errors.   
 
Plasma, erythrocyte and brain cholinesterase:  Percentage plasma, erythrocyte and brain 
cholinesterase activity inhibition compared to controls in F0 females are shown in the Table below.  
Cholinesterase activity in plasma was inhibited significantly (p=0.05) at the high dose in F0 females at 
gestation day 7 and lactation day 7, and greater than 20% at the mid dose on gestation day 7.  
Erythrocyte cholinesterase activity was significantly (p=0.05) inhibited at the high dose and there was 
no effect on brain cholinesterase activity. 
 

Percentage plasma, erythrocyte, whole blood and brain cholinesterase inhibition compared to controls 

Cholinesterase 
determination 

Dose 
(mg/kg bw/day) 

gestation day 7 lactation day 7 lactation day 11 

0.05 13 17 23 

0.1 40 -8 -10 

Plasma 

0.3 84* 81* 18 
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0.05 6 1 16 

0.1 11 16 11 

Erythrocyte 

0.3 27* 27* 2 

0.05 - - 15 

0.1 - - 3 

Brain 

0.3 - - -7 

*p=0.05 
 
There were no effects on plasma, erythrocyte or brain cholinesterase activity considered clearly 
related to treatment in F1 males or females (results shown below).   
 
 
 

Percentage plasma, erythrocyte, whole blood and brain cholinesterase inhibition compared to controls 

lactation day 4 lactation day 10 lactation day 11 Cholinesterase 
determination 

Dose 
(mg/kg bw/day) ?  ?  ?  ?  ?  ?  

0.05 13 -13 1 6 -13 3 

0.1 -15 -9 -10 -16 -2 -8 

Plasma 

0.3 3 2 11 11 -4 7 

0.05 -31 -53 3 25 -9 9 

0.1 -10 -11 35 19 -2 -6 

Erythrocyte 

0.3 5 11 14 22 15 5 

0.05 0 8 -3 0 9 4 

0.1 -4 2 -17* -9 -16 7 

Brain 

0.3 0 0 -6 -7 -8 0 

*p=0.05 
negative values represent an increase in cholinesterase activity compared to controls  
 
Brain size and weight:  There were no treatment-related changes in brain size or weight.  Brain to 
body weight ratios were significantly (p=0.05) increased at day 60 in mid- and high-dose male 
animals.  The change in organ to body weight ratio was associated with decreased body weights in 
these animals.   
 
Gross- and histopathology:  No treatment-related observations were observed at gross- or 
histopathological examination of male and female pups at day 11 or day 60.  Microscopic lesions 
were generally found within the peripheral nervous system, and consisted of slight axonal 
degeneration.  The lesions were slight in severity and distributed throughout treatment groups.   
 
The NOEL for maternal females was 0.05 mg/kg bw/day, on the basis of plasma cholinesterase 
inhibition at 0.1 and 0.3 mg/kg bw/day, and clinical signs, FOB results, and body weight decreases 
at 0.3 mg/kg bw/day.  The NOEL for erythrocyte cholinesterase inhibition was 0.1 mg/kg bw/day 
and the NOEL for brain cholinesterase activity inhibition was 0.3 mg/kg bw/day. 
 
The NOEL for developmental toxicity was 0.05 mg/kg bw/day based on a decrease in the number 
of live pups born, an increase in the number of stillborn pups, and body weight decreases in males 
and females at higher doses. 
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The NOEL for developmental neurotoxicity was 0.1 mg/kg bw/day based on neuromuscular 
measures (reduced grip strength in males and females) reduced activity measures (decreased rearing 
in the arena) and autonomic function (reduced faecal boli) and sensorimotor activity (delayed 
analgesic reflex in response to heat stimulus) at 0.3 mg/kg bw/day.    
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9 GENOTOXICITY STUDIES 
 
A summary of submitted and published findings of genotoxicity studies with aldicarb is shown in the 
Table below. 
 
Summary of GenotoxicityTesting with Aldicarb 
 

Assay 
Bacterial strain 
or Cell type 

Concentration  
(or Dose) 

Metabolic 
activation 

Results Reference 

Gene Mutation 

S. typhimurium 

TA98 
TA100 
TA1535 
TA1537 
TA1538 

50 – 5000 µg/plate 
DMSO vehicle 

+, - 
+, - 
+, - 
+, - 
+, - 

-, - 
-, - 
-, - 
-, - 
-, - 

Godek et al (1980a) 
[GLP] 

CHO/HGPRT 
forward 
mutation 

Chinese hamster 
ovary cells  

1000 – 5000 µg/mL +, - -, - 
Stankowski et al 
(1985) [GLP] 

DNA effects (in vitro) 
Unscheduled 
DNA Synthesis  

Rat Hepatocytes 
0.33 – 10000 µg/well 
DMSO vehicle 

- - 
Godek et al (1984) 
[GLP] 

Sister Chromatid 
Exchange 

Human 
lymphocytes 

10 – 250 µg/mL 
10 – 150 µg/mL (with 
activation) 

+, - +, + 
González Cid & 
Matos (1984) 

Sister Chromatid 
Exchange 

Human 
lymphocytes 

0.5 – 5 µmol/L +, - ± 
Kevekordes et al 
(1996) 

Results (+, positive; -, negative) are expressed relative to the presence (+) or absence (-) of metabolic activation. 
± equivocal results 
 

Assay Species Dose Result Reference 
Chromosomal Effect Assays (in vivo) 
Chromosomal 
Aberration 

Mouse marrow cells (CD-1) 
0.001 or 0.01 mg/kg bw, 
IP 

- Ivett & Myhr (1984) 

Chromosomal 
Aberration 

Mouse marrow cells (ICR) 
0.1, 0.2 & 0.4 mg/kg bw 
(PO) 

- Ivett (1990b) [GLP] 

Dominant 
Lethal 

Rat (Sprague-Dawley) 
0.57, 1.11 or 2.27 mg/kg 
bw/day (dietary) 

- 
Tyl, Marr & Myers 
(1995) [GLP]                                                    

 
Summary of Genotoxicity Testing with Aldicarb sulfoxide 
 

Assay 
Bacterial strain 
or Cell type 

Concentration  
(or Dose) 

Metabolic 
activation 

Results Reference 

Gene Mutation 

S. typhimurium 

TA98 
TA100 
TA1535 
TA1537 
TA1538 

50 – 5000 µg/plate 
DMSO vehicle 

+, - 
+, - 
+, - 
+, - 
+, - 

-, - 
-, - 
-, - 
-, - 
-, - 

Godek et al (1980b) 
[GLP] 

 
 
 
9.1 Gene Mutation 
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Godek GE, Dolak MC, Naismith RW & Matthews RJ (1980a) Temik aldicarb pesticide 
analytical standard: Ames Salmonella/microsome plate test. Pharmakon Laboratories, 
Pennsylvania. Report No.: PH 301-UC-004-80, dated June 20, 1980. Sponsor: Union 
Carbide Corporation [Union Carbide Australia; Submission 1355; reference T72; A3162/1 
B20] 
 
It was stated that this study was conducted in compliance with GLP regulations described by the US 
FDA, as indicated in the Federal Register, Part II of December 22, 1978; Part 58, Title 21. 
 
The genotoxicity potential of Temik aldicarb pesticide (Source not stated; Lot # analytical standard; 
purity not stated) was assessed in an Ames Salmonella/mammalian microsome reverse mutation 
assay, using tester strains TA98, TA100, TA1535, TA1537 and TA1538.  In duplicate 
experiments, the test material was dissolved in dimethyl sulfoxide (DMSO) and added to culture to 
achieve test doses of 50, 166, 500, 1666 and 5000 µg/plate.  Spontaneous reversion rates were 
recorded in the presence and absence of S-9 mix from Aroclor 1254 induced Sprague-Dawley rats. 
 
The tester strains were plated with and without DMSO (both in the presence and absence of S-9) to 
serve as solvent and negative controls.  Positive controls were as follows: N-methyl-N1-nitro-N-
nitrosoguanidine, 20 µg/mL, TA1535, -S9; 9-aminoacridine, 1500 µg/mL, TA1537, -S9; 2-
aminofluorene, 100 µg/mL, TA1538, +S9; 2-aminofluorene, 100 µg/mL, +S9; N-methyl-N1-nitro-
N-nitrosoguanidine, 20 µg/mL, TA100, -S9.  Negative and positive controls were plated in 
triplicate.  
 
The criteria for a positive finding for mutagenicity in this assay was if the mean number of revertant 
colonies observed was at least 3-fold higher than the negative control, and if a dose-response was 
demonstrated over several concentrations.  A negative response was defined as the absence of a 
reproducible increase in the number of histidine-dependent colonies. 
 
Results 
 
No significant increase in the number of revertants was obtained in duplicate experiments using the 
tester strains TA98, TA100, TA1535, TA1538, or TA1537 at plate concentrations of 50, 166, 
500, 1666 or 5000 µg/plate.  Positive and solvent controls provided results within historical control 
mean ranges.  Aldicarb was not mutagenic under the conditions of the study.   
 
Stankowski LF, Naismith RW & Matthews RJ (1985) CHO/HGPRT mammalian cell 
forward gene mutation assay. Aldicarb. Pharmakon Research International, Inc., 
Pennsylvania. Report No.: PH314-UC-003-84, dated March 4, 1985 Sponsor: Union 
Carbide Agricultural Products Co., Inc. [Rhone Poulenc; Submission 10927, reference 12; 
A3162/27 B3] 
 
This study was conducted in accordance with OECD (1981) and EPA guidelines as stated in the 
Federal Register, Vol. 48, No. 230 (1983), and in compliance with GLP as developed by the US 
Food and Drug administration (Federal Register, Part II of December 22, 1978, Title 21, part 58). 
The genotoxic potential of aldicarb (Lot #HTS 4839AA; no purity data) was assessed in the 
Chinese hamster ovary cell-hypoxanthine phosphoribosyl transferase (CHO/HGPRT) assay, in the 
presence (+S9) and absence (-S9) of metabolic activation. Aldicarb was dissolved in dimethyl 
sulfoxide (DMSO) and added to the serum-free medium to give test material concentrations of 
1000, 2000, 3000, 4000 and 5000 µg/mL.  Following treatment, relative cell survival was 
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determined for each culture.  After a period of 7 days to allow expression of the mutant phenotype, 
cells from each culture were plated in medium containing 6-thioguanine (TG) to select for mutant 
cells.  Solvent control assays of CHO-K1-BH4 cells were conducted, with and without metabolic 
activation.  In addition, the positive controls, ethyl methanesulfonate (200 µg/mL, -S9) and 
dimethylnitrosamine (100 µg/mL, +S9) were used in the assay.  Prior to the mutation study, aldicarb 
was prescreened for cytotoxicity at doses of 0.167, 0.500, 1.67, 5.00, 16.7, 50.0, 167, 500, 1670 
and 5000 µg/mL with and without S9 activation.  Some cytotoxicity was observed at a dose of 
5000 µg/mL, with relative initial cell survivals of 74 and 81% with and without metabolic activation 
respectively.    
 
Results 
 
In duplicate cultures, aldicarb resulted in no significant (p>0.05) dose-related increase in mutation 
frequency with or without metabolic activation.  The positive control compounds gave the expected 
large increases in mutation frequency.  Aldicarb was not mutagenic in the CHO/HGPRT assay, in the 
presence or absence of S9 metabolic activation, in vitro. 
 
9.2 DNA effects (in vitro) 
 
Godek EG, Naismith RW & Matthews RJ (1984) Rat hepatocyte primary culture/DNA 
repair test. Pharmakon Research International, Inc. Report No.: PH 311-UC-005-83, dated 
January 24, 1984 Sponsor: Union Carbide Agricultural Products Inc, North Carolina, 
reference T71 [Union Carbide Australia; Submission 1355; A3162/1 B20] 
 
This study was stated to have been conducted in compliance with GLP according to the US Food 
and Drug Administration, as stated in the Code of Federal Regulations, Title 21, Part 58, (1980); 
US Environmental Protection Agency as stated in the Federal Register, Vol 48, No. 230 (1983); 
and OECD guidelines (1981). 
 
The genotoxic potential of aldicarb technical (source, purity not stated) was tested in the rat 
unscheduled DNA synthesis (UDS) assay at doses of 0.33, 1.0, 3.33, 10.0, 33.3, 100.0, 333.3, 
1000.0, 3333.3 and 10000 µg/well in 2 mL of media.  Rat hepatocytes were harvested from the 
liver of a 260g male Fischer 344 rat (Charles River Breeding Laboratories).  The cultures were 
treated with the test material dissolved in DMSO, the highest concentration of the solvent not 
exceeding 1% in the media.  The positive control was 2-acetylaminofluorene (2-AAF) at a 
concentration of 10-5 M, and untreated and vehicle controls were also tested.  Triplicate cultures 
were assayed at each concentration level.  The net number of nuclear grains were compared to the 
appropriate control.   
 
Results 
 
Cytotoxicity was observed at 10000 µg/well, thus the highest dose in the DNA repair test was 
3333.3 µg/well.  Autoradiographic analysis revealed no significant increases in mean net nuclear 
grains at any concentration of the test material compared to negative controls. The positive control 
induced increases in mean net nuclear grains in these cultures. 
Under the conditions of the study, aldicarb was negative for genotoxicity in the in vitro UDS 
assay.   
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Gonzalez Cid M & Matos E (1984) Induction of sister-chromatid exchanges in cultured 
human lymphocytes by Aldicarb, a carbamate pesticide. Mutation Research 138: 175-179 
Published [Rhone Poulenc; Submission 10927, reference 13; A3162/27 B3] 
 
No GLP or test guideline statements were issued with this report.  The effect of aldicarb on human 
lymphocytes in vitro was investigated by analysis of sister chromatid exchange (SCE) and mitotic 
delay in the presence and absence of metabolic activation, using S9 mix derived from 
phenobarbital-treated Sprague-Dawley rats.  Lymphocyte cultures were treated with aldicarb 
(Union Carbide Corporation; analytical grade) dissolved in acetone at concentrations of 10, 40, 
75, 150 and 250 µg/mL of culture medium.  The positive control was cyclophosphamide at 
concentrations of 0.5, 1 and 2 x 10-5 M.  Slides were processed by modified fluorescence and the 
Giemsa technique.  The SCE average was taken from the analysis of 30 metaphases and results 
were analysed by the Student’s ‘t’ test. 
 
Results 
 
A dose-related increase in sister chromatid exchange values was observed in aldicarb-treated 
lymphocyte cultures in the absence of S9, however values were only significantly (p<0.05) 
increased compared to solvent controls at concentrations of 150 and 250 µg/mL.  In the presence 
of S9 mix, significant (p<0.05) differences from control values were observed from concentrations 
of 40-150 µg/mL.  The mean sister chromatid exchange frequencies are shown in the Table below. 
 

Treatment Concentration  Mean SCE (-S9) Mean SCE (+S9) 

Control _ 7.5 7.4 

Cyclophosphamide 0.5 x 10-5 M 7.4 26.5*** 

 1.0 x 10-5 M 6.3 29.4*** 

 2.0 x 10-5 M 10.2** No mitosis  

Aldicarb 10 (µg/mL) 5.8 7.5 

 40 (µg/mL) 7.7 9.7** 

 75 (µg/mL) 8.6 9.4** 

 150 (µg/mL) 9.1* 13.4*** 

 250 (µg/mL) 10.0** No mitosis  

Note: * p<0.05, ** p<0.005, *** p<0.0005 
 
The positive control, cyclophosphamide, resulted in significantly (p<0.005) increased SCE 
frequencies at a concentration of 2.0 x 10-5 M in the absence of metabolic activation.  In the 
presence of S9, significant increases (p<0.0005) in sister chromatid exchanges were observed at 
the two low-doses, while no mitoses were observed at the high-dose.   
 
Summary:  Aldicarb was shown to significantly (p<0.05) increase the frequency of sister chromatid 
exchanges (SCE) in human lymphocyte cultures.  Without metabolic activation, aldicarb produced 
a dose-dependent increase in SCE frequencies at doses of 150 and 250 µg/mL, whilst inclusion of 
metabolic activation resulted in increased SCE frequencies at doses of 40-150 µg/mL and 
inhibition of mitosis at 250 µg/mL.   
 
Kevekordes S, Gebel T, Pav K, Edenharder R & Dunkelberg H (1996) Genotoxicity of 
selected pesticides in the mouse bone-marrow micronucleus test and in the 
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sister-chromatid exchange test with human lymphocytes in vitro.  Toxicology letters 89: 
35-42 Published.  
 
No test guideline or quality assurance statement was stated for this report.  The genotoxicity of 
aldicarb was investigated in a bone-marrow micronucleus test in vivo and in the sister chromatid 
exchange assay in human lymphocytes in vitro.  In the sister-chromatid exchange assay, human 
lymphocyte cultures were established from blood collected from non-smoking donors aged from 
25-35 years.  Cultures were treated with aldicarb (Protochem, Wesel, Germany; purity 99.9%) 
dissolved in DMSO at concentrations of 0 (control), 0.5, 1 and 5 µmol/L for 24 and 48 hours in 
the absence of metabolic activation.  In the presence of S9-Aroclor 1254 (Organon Technika, 
Eppelheim, FRG) lymphocytes were treated with aldicarb at the same concentrations for 2 hours.  
The positive control cyclophosphamide was used with and without metabolic activation at a 
concentration of 1 x 10-5 mol/L.  One hundred metaphases were scored to determine cell 
proliferation and 30 metaphases were evaluated for sister chromatid exchange at each 
concentration for aldicarb and the controls.  The Students ‘t’ test was used to compare control and 
treated groups. 
 
At the high-dose in the absence of metabolic activation, SCE values were slightly but significantly 
(p<0.05, p<0.01) increased compared to control values at 24 and 48 hours, however, no dose 
relationship was observed at other doses.  Cyclophosphamide induced SCE frequencies in the 
range of 70-85 per metaphase in the presence of S9 and 8.9-10.5 in the absence of S9.   
 

Mean sister chromatid exchange values in human lymphocytes treated with aldicarb in vitro   

  Aldicarb concentration (µmol/L) 

Incubation time Metabolic activation 0 0.5 1 5 

24 - 12.6 11.4 12.5 15.5* 

48 - 10.8 13.1 12.8 14.0** 

2 S9 (0.1 mg protein per mL culture) 12.0 15.0 12.6 12.7 

2 S9 (1 mg protein per mL culture) 8.9 - 9.8 9.8 

Note: *p<0.05, **p<0.01 
 
Summary:  A slight, but significant (p<0.05, p<0.01) increase in the frequency of sister chromatid 
exchange was observed at a concentration of 5 µmol/L without metabolic activation at both 24 and 
48 hours.  No dose-response was observed, however.  There was no increase in SCE frequency in 
the presence of metabolic activation.  This weak positive result at one dose was considered 
insufficient grounds to regard the test article as positive in the SCE assay.  A repeat of the 
experiment would have been appropriate in view of the equivocal results. 
 
9.3 Chromosomal Effect Assays (in vivo) 
 
Ivett JL & Myhr BC (1984) Mutagenicity evaluation of aldicarb technical 93.4% in the 
mouse bone marrow cytogenicity assay. Litton Bionetics, Inc. Report No.: 22202, dated 
March 1984 Sponsor: Union Carbide, North Carolina [Union Carbide Australia; 
Submission 1355, reference T70; A3162/1 B20] 
 
It was stated that this study was conducted in compliance with GLP regulations.  No further 
information was provided.   
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This study was conducted to evaluate the cytogenetic activity of aldicarb under acute and short term 
exposure conditions.  Groups of male and female CD-1 mice (15/sex/group; Harlan 
Sprague-Dawley Inc., Madison Wisconsin; stated age: adult; ?  35.31 g, ?  23.29 g) were 
administered aldicarb technical (source not stated; purity 93.47%) in deionised water by 
intraperitoneal injection at doses of 0 (control), 0.001 and 0.01 mg/kg bw. The test and control 
chemicals were administered at a dose volume of about 5 mL/kg.  Mice were housed up to 15 per 
cage, and a commercial diet (Purina Laboratory Chow) and water was available ad libitum.  At 6, 
24 or 48 hours following dosing, five mice per sex were killed and the bone marrow was flushed 
from the bone.  Cells were suspended in fixative, dropped onto glass slides and scored for 
chromosomal aberrations.  Fifty spreads were routinely read per animal, and a mitotic index based 
on at least 500 cells was recorded.  A group of positive control rats were given triethylenemelamine 
at a dose of 1.0 mg/kg bw and similarly treated, with the exception that mice were killed at six hours 
only  
 
In addition, groups of mice were dosed at 0 (control) and 0.01 mg/kg bw/day for five days and bone 
marrow was collected six hours following the final dose.  A concurrent negative control group was 
maintained with this group.   
 
Results 
 
The type and frequency of chromosome aberrations in the bone marrow of the treated animals were 
not appreciably different from those of the negative control.  The positive control, 
triethylenemelamine, resulted in a significant (p<0.05) increase in aberrations.  There was no clear 
response in the mitotic index in aldicarb treated animals. 
 
Summary;  Under the conditions of this study, there was no evidence of an increase in the type and 
frequency of aberrations in bone marrow cells as a result of treatment with aldicarb.  However, the 
relevance of the result with respect to the genotoxicity of the test chemical is unclear as a result of the 
dose selection and the route of administration.  Two doses, both of which were low, were 
administered to the mice and no clinical signs indicative of toxicity were stated.  Given the relatively 
rapid excretion of aldicarb, it is likely that little of the test chemical specifically reached the target 
tissue.   
 
Ivett JL (1990a) Single acute exposure dose selection study on aldicarb. Hazleton 
Laboratories America Inc. Report No.: HLA 12010-0-459-PO, dated September 28, 1990. 
Sponsor: Rhone Poulenc Ag Company [Rhone-Poulenc Rural Australia Pty Ltd; 
Submission 11791, reference T24] 
 
A statement was issued indicating that this study was conducted in compliance with the EPA FIFRA 
GLP as set forth in Title 40 of the US Code of Federal Regulations Part 160. 
 
A study was conducted with aldicarb (source not stated; Lot # 25DEQ89; stated purity 99.7%) in 
order to determine doses in a subsequent in vivo mouse bone marrow cytogenetics assay.  Male 
and female ICR mice (3/sex/group; Harlan Sprague-Dawley, Inc., Frederick, MD; 8 weeks of age; 
?  31.3-41.3 g, ?  20.9-26.1 g) were administered aldicarb in deionised water by oral gavage at 
single doses of 0.125, 0.25, 0.50, 1.00, and 2.00 mg/kg bw.  The test article was administered at a 
dose volume of 10 mL/kg.   
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Within three days there were 5/6 (3? , 2? ), 6/6 (3? , 3? ), 3/6 (2? , 1? ), 2/6 (2? , 0? ) and 0/6 
deaths at doses of 2.00, 1.00 and 0.50, 0.25 and 0.125 mg/kg bw respectively.  Treatment-related 
clinical signs including tremors, laboured breathing and cyanosis were observed in all animals 
immediately after dosing and persisted in some animals until 4 hours post-dose.  After 20 hours the 
surviving animals appeared normal.  The combined male and female LD50 was determined to be 
0.48 mg/kg bw. 
 
Ivett JL (1990b) Mutagenicity test on aldicarb technical in the mouse bone marrow 
cytogenetic assay. Hazleton Laboratories America, Inc. Report No.: 12010-0-451, dated 
September 28, 1990. Sponsor: Rhone-Poulenc Ag Company [Rhone-Poulenc Rural 
Australia Pty Ltd; Submission 6696, reference 8; A3162/14 B1]  
 
It was stated that this study was conducted in compliance with EPA FIFRA GLP Standards as set 
forth in Title 40 of the US Code of Federal Regulations Part 160. 
 
The ability of aldicarb to induce chromosomal aberrations was assessed in the mammalian bone 
marrow chromosome aberration test.  Groups of ICR mice (5/sex/group; Harlan Sprague-Dawley, 
Inc., Frederick MD.; approximately 8 weeks of age; ?  27.6-42.7 grams, ?  20.7-26.8 grams) 
received aldicarb (source not stated; Lot # 25 DEQ 89; stated purity 99.7%;) in distilled water by 
oral gavage at doses of 0.1, 0.2 and 0.4 mg/kg bw. A vehicle control and a positive control 
(cyclophosphamide 80 mg/kg bw) were maintained in parallel.  The test material and control doses 
were administered at a dose volume of 10 mL/kg.  Animals were observed for mortality and clinical 
signs immediately following dosing and periodically thereafter.  Groups of animals were killed at 6, 
18 and 30 hours following dosing for extraction of the bone marrow.  Prior to sacrifice animals were 
injected ip with 2 mg/kg bw of colchicine.  Cells in fixative were dropped onto slides and metaphase 
cells were stained with Giesma.  About 50 spreads were read per animal and the mitotic index was 
calculated by scoring the number of cells in metaphase per 500 cells counted.   
 
The clastogenic potential of aldicarb was considered in terms of the type and frequency of 
aberrations, the statistical significance (Kruskal-Wallis, a=0.05) and time point at which the 
aberration was noted, as well as an observed dose-response relationship. 
 
Mortality:  Combined mortality from the groups (6, 18 and 24 hour kills) dosed at 0.4 mg/kg bw 
totalled 7 (5? , 2? ).  There was no mortality at any other dose. 
 
Clinical signs:  All mice at the high-dose and some mice dosed at 0.2 mg/kg bw exhibited dyspnoea 
and tremors following dosing.  After 4 hours, mice in the 6 and 30 hour groups appeared normal until 
scheduled termination.  In the 18 hour group, mice appeared languid after 1 hour, but from 16 hours 
(morning observation) until scheduled termination appeared normal.   
 
Bone marrow assay:  Significant (p<0.05) increases in chromosomally aberrant cells were observed 
in cyclophosphamide treated male and female mice.  There were no significant (p<0.05) increases in 
chromosome aberrations in either aldicarb treated males or females at any dose or time point over 
concurrent vehicle controls.   
 
 
 
 
 



National Registration Authority for Agricultural and Veterinary Chemicals, Australia 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 

- 181 - 

 
Kevekordes S, Gebel T, Pav K, Edenharder R & Dunkelberg H (1996) Genotoxicity of 
selected pesticides in the mouse bone-marrow micronucleus test and in the 
sister-chromatid exchange test with human lymphocytes in vitro.  Toxicology letters 89: 
35-42 Published.  
 
No test guideline or quality assurance statement was issued for this report.   
 
Aldicarb was tested for clastogenic and aneugenic activity in a mouse bone marrow micronucleus 
test.  Groups of NMRI mice (4/sex/group; Interfauna; aged 7-12 weeks; body weight 25-35 
grams) received aldicarb (Protochem, Wesel, Germany; purity 99.9%) dissolved in corn oil by 
gavage.  The authors stated that the four doses given to male mice approximated 50, 80, 100 and 
115% of published LD50 values, while in female mice doses corresponded to approximately 80 
and 100% of the LD50 values.  The use of a lower number of doses in female animals was justified 
on the account of negative results in male mice and minimising the number of animals used.  The 
positive control cyclophosphamide was used at doses of 600 mg/kg bw in males and 450 mg/kg 
bw in females.  The animals were killed 48 hours after exposure and the femurs excised. The bone 
marrow was suspended and spread on slides which were prepared in triplicate.  Slides were coded 
for blind analysis and at least 1000 polychromatic erythrocytes per animal were scored for the 
presence of micronuclei.  The Mann-Whitney-Wilcoxon test was used for statistical analysis. 
 
Aldicarb did not increase the rate of micronuclei in polychromatic erythrocytes significantly 
(p>0.05) in male or female mice in vivo in the mouse bone marrow micronucleus test.  Only results 
at the stated highest tolerated dose (where all animals survived, ?  0.9 mg/kg bw; ?  0.47 mg/kg 
bw) were presented. 
 
Summary:  This report was considered to be inadequate for regulatory purposes.  Test doses were 
defined only as a ratio of a predetermined LD50 value and only the result at the high-dose (?  
0.9 mg/kg bw, ?  0.47 mg/kg bw) was presented.  The results were not included in the Summary 
Table (p. 168). 
 
Weil CS & Carpenter CP (1974c) Aldicarb. Inclusion in the diet of rats for three 
generations and a dominant lethal mutagenesis test. Carnegie-Mellon Inst. of Research 
Report No.: 37-90, dated October 28, 1974 Sponsor: Union Carbide Corporation [Union 
Carbide Australia; Submission 1355, reference T65; A3162/1 B22] 
 
No GLP statements or test guidelines were issued with this report.  In a dominant lethal mutagenesis 
test, groups of male F2 rats from a previously described reproduction study were removed from 
their test feeds of 0.2, 0.3 and 0.7 mg/kg bw/day aldicarb at 148 days of age, and mated with 
groups of untreated virgin females 106 days of age each Wednesday for 10 weeks .  Each female 
was mated with two aldicarb treated males.  Females were killed midway through gestation, 12 days 
after a vaginal plug was observed, or 13 days after the first mating.  Results of 750 females mated as 
such were recorded separately.  Summary data of the number of pregnant females, median numbers 
of total implants and of number viable, the number of litters with all foetuses viable as well as the 
number of pregnant females with early or late foetal deaths were presented. 
 
Results 
 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 182 - 

There were no treatment-related effects at any of the doses tested.  There were no effects noted at 
doses up to 0.7 mg/kg bw/day. 
 
Summary:  As a consequence of the limited detail in both methodology and results, this report was 
not considered adequate for regulatory purposes.  It was not included in the Summary Table 
(p.168). 
 
Tyl RW, Marr MC & Myers CB (1995) Modified dominant lethal evaluation of aldicarb 
administered in the feed to CD® (Sprague-Dawley) rats. Research Triangle Institute. 
Report No.: 65C-5880, dated February 21, 1995 Sponsor: Rhone Poulenc Ag Company 
[Rhone-Poulenc Rural Australia; reference T23 Submission No.: 11791] 
 
It was stated that this study was conducted in accordance with US EPA FIFRA testing guidelines 
(1989), Japanese MAFF Agreement (1984) and OECD testing guidelines (1984), and in 
compliance with GLP according to the US Environmental Protection Agency, Federal Insecticide, 
Fungicide and Rodenticide Act (FIFRA) (1989).   
 
Groups of 40 virgin male albino CD® (Sprague-Dawley) rats (Charles River Laboratories), seven 
weeks of age and weighing 201.3-256.6 grams at commencement of treatment, received aldicarb 
(Rhone-Poulenc Ag Company; Batch Nos. 25DEQ89 and 22DEQ48; stated purities 98.9 and 
99.8% respectively) in the feed (Purina Certified Rodent Chow® No.5002) at concentrations of 0 
(control), 7.5, 15 and 30 ppm for 70 days. The achieved mean doses of aldicarb from days 0-70 
were 0, 0.57, 1.11 and 2.27 mg/kg bw/day.  In addition, satellite groups of 10 male animals were 
treated with control and high-dose diets for 4 days, observed for body weight changes and food 
consumption, then killed for macroscopic pathology and blood and brain plasma cholinesterase 
determinations.  After a 10 week treatment period, dosed feed was replaced with the control diet 
and males were mated one to one with naive, virgin females of the same source and strain for a 
period of 7 days.  Following the 7-day mating period, new naive females were mated one to one 
with males for a second 7-day mating period.  Animals were observed for mortality twice daily, 
and for general condition and clinical signs once daily throughout the study.  Body weights of male 
rats were recorded daily for the first 14 days, and weekly thereafter.  Females were weighed on 
gestation day 0 (evidence of vaginal sperm/plug) and gestation day 15.  Following the two-week 
mating period, males were killed and subjected to gross necropsy.  Females were killed on 
gestation day 15 and the total implantation sites, corpora lutea, resorptions (early, late) and live 
implantations determined.  Examined male and female reproductive indices are shown in the Table 
below. 
 

Mating index (%)=No. of males impregnating females/No. of males paired x 100 

Fertility index (%)=No. of males siring litters/No. males impregnating females x 100 

pregnancy index (%)=No. pregnant females/No. of males impregnating females x 100 

Preimplantation index (%)=(No. of corpora lutea-No. implantations)/No. corpora lutea x 100 

Postimplantation loss (%)=(No. total implantations-No. live implantations)/No. total implantations x 100 

Frequency of dominant lethal factors=[1-(No. of live implantations per female of test group/No. of live 
implantations per female of control group)]x100 

 
Satellite groups:  Significantly (p<0.001) reduced body weight gain (control animals 39.5 g; 30 
ppm animals –1.7 g) and food consumption were observed over the four day period in high-dose 
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rats.  Compared to control animals, plasma, erythrocyte and brain cholinesterase activity were 
significantly (p<0.001) inhibited in high-dose animals by 89, 36 and 31% respectively.   
 
Mortality:  There were no deaths at any dose in groups of male rats treated for 70 days. 
 
Clinical signs:  Treatment-related increased incidences of fine motor tremors, piloerection, pica 
and rough coat were observed in males at the high-dose during the first two-weeks of treatment.  
Other clinical signs noted during the treatment period that did not show a dose-related pattern, and 
were considered incidental to treatment, included sores, alopecia, and soft faeces.   
 
Body weight:  At 2.27 mg/kg bw/day, body weight was significantly (p<0.01) reduced by about 
7% over days 0-70, and body weight gain was significantly (p<0.05, p<0.01) decreased from 
days 0-1, 5-6, 0-7, 10-11, 12-13 and 42-49.  In the two-week mating period following removal 
from treated feed, high-dose males showed significantly (p<0.05, p<0.01) increased weight gain.  
Feed consumption was slightly decreased (7%) over the entire treatment period.   
 
At 1.11 mg/kg bw/day there were slight, but significant (p<0.05) transient decreases of 3-4% in 
body weight (at Days 1-9 and 11-13) and body weight gain (days 0-1, 1-2, 0-7, 10-11, 12-13), 
while at 0.57 mg/kg bw/day body weight gain was reduced at days 1-2 only.  In dams, body 
weight was comparable at all doses at gestation days 0 and 15.   
 
Mating and gestation:  There were no treatment-related effects on male or female reproductive 
indices.  No indication of dominant lethal effects was evident at any dose. 
 
Necropsy:  There were no treatment-related findings at necropsy examination.   
 
Under the conditions of this study, aldicarb did not result in dominant lethal effects in rats.   
 
9.4 Metabolites 
 
Godek GE, Dolak MC, Naismith RW & Matthews RJ (1980b) Aldicarb sulfoxide analytical 
standard: Ames Salmonella/microsome plate test. Pharmakon Laboratories Inc., 
Pennsylvania. Report No.: PH 301-UC-002-80, dated June 20, 1980. Sponsor: Union 
Carbide South Charleston, West Virginia [Union Carbide Australia; Submission 1355, 
reference T74; A3162/1 B20] 
 
It was stated that this study was conducted in compliance with GLP regulations described by the US 
FDA, as indicated in the Federal Register, Part II of December 22, 1978; Part 58, Title 21. 
 
The genotoxicity potential of aldicarb sulfoxide (Source not stated; Lot # analytical standard; purity 
not stated) was assessed in an Ames Salmonella/mammalian microsome reverse mutation assay, 
using tester strains TA98, TA100, TA1535, TA1537 and TA1538.  In duplicate experiments, the 
test material was dissolved in dimethyl sulfoxide (DMSO) and added to culture to achieve test doses 
of 50, 166, 500, 1666 and 5000 µg/plate.  Spontaneous reversion rates were recorded in the 
presence and absence of S-9 mix from Aroclor 1254 induced Sprague-Dawley rats. 
 
The tester strains were plated with and without DMSO, both in the presence and absence of S-9, to 
serve as solvent and negative controls.  Positive controls were as follows: N-methyl-N1-nitro-N-
nitrosoguanidine, 20 µg/mL, TA1535, -S9; 9-aminoacridine, 1500 µg/mL, TA1537, -S9; 2-
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aminofluorene, 100 µg/mL, TA1538, +S9; 2-aminofluorene, 100 µg/mL, +S9; N-methyl-N1-nitro-
N-nitrosoguanidine, 20 µg/mL, TA100, -S9.  Negative and positive controls were plated in 
triplicate.  
 
The criteria for a positive finding for mutagenicity in this assay was if the mean number of revertant 
colonies observed was at least 3-fold higher than the negative control, and if a dose-response was 
demonstrated over several concentrations.  A negative response was defined as the absence of a 
reproducible increase in the number of histidine-dependent colonies. 
 
Results 
 
No significant increase in the number of revertants was obtained in duplicate experiments using the 
tester strains TA98, TA100, TA1535, TA1538, or TA1537 at plate concentrations of 50, 166, 
500, 1666 or 5000 µg/plate.  Positive and solvent controls provided results within historical control 
mean ranges.  Aldicarb sulfoxide was not mutagenic under the conditions of the study.   
 
10 NEUROTOXICITY 
 
Robinson K & Broxup B (1994) An acute benchmark-dose toxicity study of orally 
administered aldicarb, technical grade, in rats. Bio-Research Laboratories Ltd. Senneville, 
Quebec. Report No.: 97277, dated September 27, 1994 Sponsor: Rhone-Poulenc Canada 
Inc. [Rhone-Poulenc Rural Australia PTY LTD; Submission No.: 11791, reference T5] 
 
It was stated that this study was conducted in compliance with GLP according to the US EPA (40 
CFR Part 160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from 
nominated protocol were not considered to have significantly altered study conclusions.   
 
In a benchmark dose study conducted prior to subsequent neurotoxicity studies, Sprague-Dawley 
rats (2/sex/group; Charles River Canada Inc; 48-53 days of age; ?  263-284 g, ?  175-203 g) were 
administered aldicarb (Rhone-Poulenc Ag Company, North Carolina; Lot No.: 25DEQ89; stated 
purity 99%) by oral gavage at single doses of 0.125, 0.25, 0.5, 0.75, 1.0 and 1.5 mg/kg bw.  Doses 
were delivered in distilled water at a volume of 2 mL/kg.  On the day of treatment, rats were 
observed for signs of toxicity prior to dosing and at 0.5, 1, 2, 4 and 8 hours following dosing.  For 3 
days following treatment, animals were observed twice daily for mortality and clinical signs.  Body 
weights were measured on days 0, 1 and 3.  No necropsy was performed.   
 
Results 
 
There was one male death at a dose of 1.0 mg/kg bw, and one male and two female deaths at 
1.5 mg/kg bw.  Prior to death, these animals exhibited clinical signs including severe salivation, 
tremors, muzzle staining and/or wetness, lacrimation and/or periorbital staining and in one animal, 
clonic convulsions.  Surviving animals in the 0.5, 0.75, 1.0 and 1.5 mg/kg bw groups exhibited 
clinical signs including tremors of the head, body and/or limbs, lacrimation and/or periorbital 
discharge, muzzle staining or wetness, urogenital staining and/or wetness, forelimb wetness and/or 
staining, decreased respiratory rate, body temperature, muscle tone and/or activity.  With the 
exception of staining and dehydration, clinical signs were generally not evident more than one day 
after dosing.  At doses of 0.125 and 0.25 mg/kg bw, one female was reported to show salivation 
post-dosing and one showed increased activity.  Body weights were decreased in all male rats at 
0.5, 0.75, 1.0 and 1.5 mg/kg bw on Day 1, but surviving rats in the 0.125, 0.25 and 0.5 mg/kg bw 
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groups gained weight between days 0 and 3.  Females at all doses lost weight on day 0, and gained 
weight between days 1-3. 
 
Robinson K, Brooks W & Broxup B (1994a) A time of peak behavioural effects study of a 
single oral administration of aldicarb, technical grade, in rats. Bio-Research Laboratories 
Ltd. Senneville, Quebec. Report No.: 97236, dated September 27, 1994 Sponsor: 
Rhone-Poulenc Canada Inc. [Rhone-Poulenc Rural Australia Pty Ltd; Submission No.: 
11791, reference T25] 
 
It was stated that this study was conducted in compliance with GLP according to the US EPA (40 
CFR Part 160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  The study was designed to 
comply with the EPA Pesticide Assessment Guidelines- Subdivision F, Hazard Evaluation: Human 
and Domestic Animals, Addendum 10- Neurotoxicity Series 81-8.  Slight deviations from nominated 
protocol were not considered to have significantly altered study conclusions.   
 
Aldicarb, technical grade, (Rhone-Poulenc Ag. Company, North Carolina, Lot No. 25DEQ89; 
stated purity 99.0%) in distilled water was administered by oral gavage to groups of 
Sprague-Dawley rats (Crl:CD®(SD)BR; Charles River Canada Inc., Quebec; 47-53 days of age; ?  
224-287 g, ?  167-208 g) in behavioural, cholinesterase activity, cholinesterase assay stability and 
benchmark dose confirmation studies.  All doses were delivered at a volume of 2 mL/kg.  The 
dosing regime is outlined in the Table below. 
 

Study Treatment Doses 
(mg/kg bw) 

Rats/sex/group 

Control 0 3 Behavioural 

Aldicarb 0.1, 0.4, 0.8 3 

Control 0 3 

Aldicarb 0.1, 0.4, 0.6 3 

Cholinesterase activity 
 
Cholinesterase Assay stability Aldicarb 0.4 12 

Bench mark dose confirmation Aldicarb 0.6 7 

 
All animals were observed twice daily for mortality and clinical signs prior to dosing.  Animals 
assigned to the behavioural study were evaluated using an abbreviated Functional Observational 
Battery (FOB) pre-dose and 0.5, 1, 2, 4 and 8 hours following treatment. The FOB consisted of 
observations in the arena including locomotor activity, gait, arousal, tremors, twitches, convulsions, 
bizarre behaviour, respiratory rate/pattern, lacrimation, salivation, urinary staining and diarrhoea.  
Blood samples were taken via the tail vein from cholinesterase activity study animals at 0 (pre-dose), 
0.5, 1, 2, 4 and 8 hours post-treatment  Animals from both the behavioural and cholinesterase 
studies were exsanguinated 24 hours after dosing and blood samples were drawn from the 
abdominal aorta.  Brains were removed and analysed for cholinesterase activity for behavioural and 
cholinesterase study animals only.  For the cholinesterase assay stability study, brain and blood 
samples were collected from mid-dose animals at the estimated time of peak effect (45 minutes 
post-dose).  Aliquots of blood samples were taken and the effect of dilution, time to dilution and 
temperature on cholinesterase activity were analysed.  Benchmark dose study animals were 
examined for signs of toxicity 45 minutes following dosing, and for a further 3 days. 
 
Behavioural study:  There were two male and two female deaths at 0.8 mg/kg bw.  Prior to death, 
one of these animals exhibited no locomotor activity or arousal, extreme gait incapacity, severe 
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salivation, slight and coarse head, body and limb tremors, increased respiration with gasping, 
lacrimation with chromodacryorrhea, and urinary staining.  The remaining three animals were either 
found dead or died before an examination could be carried out.  No other mortality was recorded.  
In almost all animals treated at 0.8 mg/kg bw, decreased or no locomotor activity, severe/extreme 
gait incapacity, salivation with red muzzle staining, moderate to severe head, body and/or limb 
tremors, increased respiration/gasping, urinary staining and lacrimation with chromodacryorrhea were 
noted.  The effects were most severe 0.5 to 1 hour following treatment but had diminished by 2-4 
hours, and by 8 hours, signs were similar to those observed in control animals.  Similar observations 
were noted in animals dosed at 0.4 mg/kg bw at 0.5 and 1 hour tests, with locomotor activity, 
arousal, gait, lacrimation, salivation, and urinary staining returning to control levels by 4 hours, and 
tremor and respiration returning to normal by 8 hours.  At 0.1 mg/kg bw no behavioural disturbances 
were exhibited.  Body weight was slightly decreased compared to controls at 0.4 mg/kg bw and 
markedly decreased compared to controls at 0.8 mg/kg bw.  There were no significant (p>0.05) 
differences between treated and control animals in plasma, erythrocyte or brain cholinesterase 
activities at 24 hours at any dose. 
 
Cholinesterase study:  Two males dosed at 0.6 mg/kg bw died during the study, one at 45 minutes 
post-dose and one at 4 hours post-dose.  No other deaths were recorded.  Clinical signs observed 
within one hour of dosing in males and/or females treated at 0.4 and 0.6 mg/kg bw included tremors 
and reduced activity.  
 
Plasma, erythrocyte and whole blood cholinesterase activity inhibition compared to control values 
are shown in the Table below.  At 0.1 mg/kg bw, plasma cholinesterase was inhibited greater than 
20% compared to controls in males up to two-hours post dose, and in females until one hour after 
dosing.  In both males and females at doses of 0.4 and 0.6 mg/kg bw plasma cholinesterase was 
inhibited greater than 20% at 24 hours.  Erythrocyte and whole blood cholinesterase activity was 
generally inhibited greater than 20% compared to controls until four hours post-dose at 0.4 and 
0.6 mg/kg bw.  There were no treatment-related effects on brain cholinesterase activity.   
 

Percentage plasma, erythrocyte and whole blood cholinesterase inhibition compared to controls 

 Hours post-dose 

0.5 1 2 4 8 24 Cholinesterase 
determination 

Dose 
(mg/kg bw) ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  ?  

Plasma 0.1 71 87 56 74 29 13 2 5 -7 9 4 2 

 0.4 96 95 97 93 96 92 72 66 21 28 28 30 

 0.6 94 94 97 93 97 94 94 87 65 17 22 21 

Erythrocyte  0.1 27 47 35 42 13 1 11 2 -11 2 6 -8 

 0 .4 67 74 70 74 60 59 38 47 8 -5 24 18 

 0.6 58 79 68 78 42 66 17 64 30 0 4 0 

Whole blood 0.1 50 69 45 61 21 8 6 4 -10 6 5 -1 

 0.4 81 86 83 86 79 79 56 60 12 17 25 26 

 0.6 75 87 82 86 71 83 57 78 47 10 12 14 

negative values represent an increase in activity compared to controls  
 
Cholinesterase assay stability study:  Plasma, erythrocyte and whole blood plasma cholinesterase 
activities were significantly greater at 37°C than at 25°C.  Whole blood cholinesterase activity in 
samples diluted 1:10 was approximately twice as great as that in samples diluted 1:2, but only at 
37°C and not at 25°C.  In addition, an effect of delay prior to dilution was noted in erythrocyte and 
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whole blood cholinesterase activity only when the assay was conducted at 37°C.  Mean erythrocyte 
and whole blood cholinesterase activity was markedly greater following a four hour delay to dilution, 
than for one hour to dilution.  Mean plasma cholinesterase activity was markedly lower after a four 
hour delay to dilution, than following immediate analysis or analysis after a one hour delay.  The 
effect on plasma cholinesterase was also seen at the high-temperature only.  The appropriate 
conditions to conduct the cholinesterase stability assay were considered to be a 1:2 dilution, minimal 
delay and an assay temperature of 25°C. 
 
Benchmark dose confirmation study:  No animals died during the study.  Clinical signs observed 
45 minutes following dosing in the majority of animals included tremors, salivation and reduced 
activity.  In addition, red lacrimation or periorbital staining was observed in three males and muzzle 
or urogenital staining was recorded in some females. 
 
Summary:  On basis of the results, dose levels of 0.05, 0.1 and 0.5  mg/kg bw were selected for a 
definitive acute study. 
 
Robinson K, Brooks W & Broxup B (1994b) An acute study of the potential effects of 
orally administered aldicarb, technical grade, on behaviour and neuromorphology in rats. 
Bio-Research Laboratories Ltd, Quebec, Canada. Report No.: 97235, dated September 28, 
1994 Sponsor: Not stated [Rhone-Poulenc Rural Australia Pty Ltd; Submission 11791, 
reference T30] 
 
It was stated that this study was conducted in accordance with EPA Pesticide Assessment 
Guidelines-Subdivision F, Hazard Evaluation: Human and Domestic Animals, Addendum 
10-Neurotoxicity Series 81-8, and in compliance with GLP according to the US EPA (40 CFR Part 
160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from nominated 
protocol were not considered to have significantly altered study conclusions. 
 
This study was conducted to determine the potential acute neurotoxicity of aldicarb.  
Sprague-Dawley rats (22/sex/group; Crl:CD®(SD)BR; Charles River Canada; 48-53 days of age; 
?  235-294 g, ?  172-202 g) were treated with single doses of aldicarb (Rhone-Poulenc Ag. 
Company; Lot No.: 25DEQ89; stated purity 99%) at 0 (control), 0.05, 0.1 and 0.5 mg/kg bw.  
Doses were delivered by oral gavage in deionised water at a volume of 2 mL/kg.  Animals were 
observed twice daily for mortality and signs of toxicity and detailed observations were made on days 
1, 8 and 15.  Body weight was recorded during acclimatisation, and on days 0, 7 and 14.  Food 
consumption was measured weekly.  Ophthalmoscopic examination was conducted on all animals 
during the pretreatment period and during the second week of observation. 
 
A Functional Observation Battery (FOB) was conducted on all rats prior to treatment, then at 
approximately 0.5 hours following treatment, and on days 7 and 14.  The FOB was conducted as a 
blind study and consisted of cageside observations (body position, tremors, twitches, convulsions, 
bizarre/stereotypic behaviour), removal from cage (ease of removal, vocalisation), arena 
observations (rearing, ataxic, hypotonic and impaired gate, overall gait incapacity, bizarre/stereotypic 
behaviour, palpebral closure, tremors, twitches, convulsions, piloerection, respiratory rate/pattern, 
locomotor activity level, arousal, grooming, defecation, urination and olfactory response) handling 
observations (lacrimation, pupil size, salivation, urinary staining, diarrhoea, body and abdominal 
tones, extensor thrust, corneal reflex, pinna reflex, toe and tail pinch, and visual placing), on surface 
observations (auricular startle, air righting reflex) and on top of box observations (positional 
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passivity).  Quantitative assessment included forelimb and hindlimb grip strength, hindlimb splay and 
body temperature. 
 
Each animal was tested for motor activity, where activity counts were measured in Figure 8 
enclosures for one hour using thirty consecutive two-minute intervals. Animals were assessed prior to 
treatment, one hour following treatment, and on days 7 and 14.   
 
Blood samples were taken via the tail vein for plasma, erythrocyte and whole blood cholinesterase 
determinations pre-study from animals (10/sex/group) assigned for laboratory investigations.  
Following treatment, these animals were observed for blood and brain cholinesterase activity at 0.75 
hours (5/sex/group) or 8 hours (5/sex/group) according to a modified Ellmans method.   
 
At study completion, rats (6/sex/group) were selected for perfusion and anaesthetised with sodium 
pentobarbital.  A 16-gauge needle was inserted into the left ventricle and the right atrium was 
opened.  Perfusion was initiated with lactated Ringers solution containing heparin and sodium nitrite 
and continued until the auricular effluent was essentially free of blood.  The nervous tissue of animals 
in all selected groups was examined grossly and tissues from control and high-dose animals were 
processed for neuropathological evaluation.  Tissues including the brain (6 levels; forebrain, centre of 
the cerebrum (through the hypothalamus), midbrain, cerebellum and pons, midcerebellum and 
medulla oblongata and medulla oblongata), spinal cord (cervical, thoracic, lumbar), skeletal muscle 
(gastrocnemius), and tail were prepared for examination by embedding in paraffin wax, and 
sectioning at 6 microns.  Skeletal muscle was stained with haematoxylin and eosin, while adjacent 
sections of the brain were stained with haematoxylin and eosin, Kluver-Barrera, Holmes and PTAH 
stains.  Peripheral nerves (sciatic, tibial and sural), spinal nerve roots (cervical and lumbar) and 
dorsal root ganglia (cervical and lumbar) were embedded in a mixture of Jembed and araldite, and 
0.5 µm sections were cut and stained with borate buffered toluidine blue. 
 
Mortality and clinical signs:  No animals died during the study, and no treatment-related effects 
were noted during scheduled clinical evaluations.   
 
Body weight and food consumption:  There were no adverse treatment-related effects on body 
weight or food consumption at any dose.  Males dosed at 0.1 mg/kg bw showed significantly 
(p<0.05) increased (4.5%) body weights compared to controls at day 14.  The change was 
associated with 10.5% greater food consumption than controls at day 14, was not dose-related at 
other doses, and was not considered related to treatment.  
 
Functional observation battery:  At 0.5 mg/kg bw, 0.5 hours following dosing, all animals 
displayed slight-moderate coarse tremors that affected the head, body and/or limbs.  Significant 
(p<0.05, p<0.01, p<0.001) increases in incidences of increased respiration, salivation with red 
coloration, muzzle staining and wet muzzle, lacrimation and/or chromodacryorrhea were observed at 
the same dose.  In addition, locomotor activity and arousal had decreased (p<0.001), and more 
(p<0.01) animals were found prostrate.  Other observations at the high-dose, included increased 
(p<0.05, p<0.01) incidences of slight ataxic gait or slight overall gait incapacity and decreased tail 
pinch response.  Rearing was decreased (p<0.05) in females compared to controls, at 0.05, 0.1 and 
0.5 mg/kg bw, 0.5 hours following dosing.  The decreases at 0.05 and 0.1 mg/kg bw were however 
slight, and the control value appeared unusually high compared to prestudy and day 7 and 14 values. 
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On day 0, forelimb grip strength was significantly (p<0.05) decreased in males at 0.5 mg/kg bw, and 
in females at 0.1 and 0.5 mg/kg bw. Both males and females showed decreased (p<0.05) hindlimb 
grip strength, and decreased (p<0.01) body temperature on day 0 at 0.5 mg/kg bw.   
 
Motor activity:  There were no significant (p<0.05) differences in motor activity count between 
control animals and animals treated at 0.05 and 0.1 mg/kg bw.  Significantly (p<0.001) decreased 
total motor activity count, and rate of linear change with time, were observed in both males and 
females at the high-dose on day 0.  No differences in motor activity were noted at any dose on days 
7 and 14. 
 
Plasma, erythrocyte, whole blood and brain cholinesterase:  Plasma cholinesterase was inhibited 
by greater than 20% compared to controls 0.75 hours after treatment at all doses in males and 
females, but statistical significance was achieved only at the high-dose.  Greater than 20% and/or 
significant (p<0.01) inhibitions of erythrocyte cholinesterase were observed at 0.75 hours at doses of 
0.1 and 0.5 mg/kg bw.  Whole blood cholinesterase activity was  inhibited (p<0.01) at the top two 
doses at 0.75 hours.  No significant (p>0.05) inhibitions in cholinesterase activity were observed 8 
hours after dosing. Brain cholinesterase was inhibited 45 and 50% compared to controls at 0.75 
hours in high-dose males and females respectively. 
 
 

Percentage plasma, erythrocyte and whole blood cholinesterase inhibition compared to controls 

  Hours post-dose 

0.75 8 
Cholinesterase determination 

Dose 
(mg/kg bw) ?  ?  ?  ?  

0.05 34 47 -18 2 

0.1 86 73 -4 7 

Plasma 

0.5 92+ 94++ 20 17 

0.05 5 9 -13 -8 

0.1 47** 31 -17 -10 

Erythrocyte 

0.5 51** 54* -2 4 

0.05 15 29 16 -2 

0.1 61** 54** -15 -1 

Whole blood 

0.5 65** 76** 2 11 

0.05 -3 5 2 -3 

0.1 10 16 0 0 

Brain cholinesterase 

0.5 45** 50** 7 1 

*p<0.05, **p<0.01 Dunnett’s; +p<0.01, ++p<0.001 Dunn’s 
negative values represent an increase in cholinesterase activity compared to controls 
 
Gross pathology of non-perfused animals:  There were no treatment-related findings at gross 
pathological examination of non-perfused animals.  Gross findings were infrequent and generally 
considered common to rats. 
 
Gross- and histopathology of perfused animals:  Macroscopic and microscopic examination of 
perfused animals revealed findings that were generally evident in both treated and control animals.  
No dose-response relationships were observed, and the findings were not considered attributable to 
treatment.  Macroscopic examination showed single or multiple dark areas in the ventricular system 
of the brain of one animal, and in the meninges of the cervical region of several animals.  Microscopic 
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examination revealed slight to moderate haemorrhage corresponding to the gross changes seen in 
several of the animals.  Slight axonal degeneration was seen in both control and treated animals, and 
was generally observed in only one nerve fibre in each animal.  The pathology was seen in the sciatic 
and tibial nerves as well as the lumbar root. 
 
Brain weight:  Brain weights were significantly (p<0.05) lower than controls in females at the 
high-dose.  No pathological findings were observed and the toxicological relevance of this result was 
unclear.   
 
Ophthalmoscopic examination:  Ophthalmoscopic examination revealed no treatment-related 
effects. 
 
Moser VC (1995) Comparisons of the acute effects of cholinesterase inhibitors using a 
neurobehavioural screening battery in rats. Neurotoxicology and Teratology 17(6): 
617-625. Published. 
 
This study was conducted to determine the effects of aldicarb and other carbamate and 
organophosphorous pesticides in a neurobehavioural screening battery.  Aldicarb (Chem Service 
Co., West Chester, PA; stated purity 99%) in corn oil was given by oral gavage in single doses of 0, 
0.2, 0.4 and 0.7 mg/kg bw to male Long-Evans hooded rats (10/dose; Charles River Laboratories, 
Raleigh NC; approximately 10 weeks of age; body weight not stated).  The rats were assessed for 
neurotoxicity 1.5, 24 and 48 hours after dosing using a functional observation battery (FOB) that 
consisted of home cage, handling, open field and manipulative behavioural observations.   
 
Results 
 
At the high-dose, there were 2 deaths and a mean body weight loss of 9% in the remaining animals 
by 72 hours.  It was stated that recovery of weight was achieved one week after dosing.   
 
Results of the neurobehavioural screen were presented graphically or were qualitative in nature only.  
At the low-dose, significant (p<0.05) inhibition of pupil response was observed, motor activity was 
decreased, gait changes were evident, as were tremors and hypothermia.  It was stated that pupil 
response and motor activity were the most sensitive indicators for the lowest dose of aldicarb.  Other 
effects that were noted included lacrimation, salivation, decreased tail pinch response, changes in 
landing foot splay and decreased body temperature.  Tremors persisted in mid- and high-dose 
animals at 24 and 72 hours, while gait changes persisted at the high dose until 24 hours.  No effects 
were observed one week following dosing.   
 
Johnson HE & Carpenter CP (1966a) Temik (technical grade compound 21149): 
comparative behavioural effect in rats. Mellon Institute. Report No.: 29-89, dated 
September 22, 1966 Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission No.: 1355, reference M20; A3162/1 B22] 
 
No test guideline or quality assurance statement was issued for this study. 
 
This study was designed to evaluate the effect of aldicarb and aldicarb sulfoxide on discrete 
avoidance behaviour in rats.  Harlan rats were administered either aldicarb in ethyl alcohol, or 
aldicarb sulfoxide in distilled water, by intraperitoneal injection at doses of 0.133 and 0.266 mg/kg 
bw.  Animals were placed in a 10 compartment shock box, each compartment consisting of a lever, 



National Registration Authority for Agricultural and Veterinary Chemicals, Australia 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 

- 191 - 

a cue light, and a grid floor to which 3 milliamperes of current was delivered.  The rats were 
observed either immediately following injection for three hours, or three hours after injection, for a 
three-hour period.   
 
The authors stated that a dose of 0.133 mg/kg bw of aldicarb and aldicarb sulfoxide appeared to be 
‘somewhat effective during the first three-hour period but not significantly so during the second 
period.’  A dose of 0.266 mg/kg bw was the lowest dose effective throughout the six hour test 
period.   
 
Summary: This study was presented as a summary only.  The level of detail in this report was not 
considered adequate for regulatory purposes.  
 
Brooks W & Broxup B (1995a) A two week range-finding study of orally administered 
aldicarb, technical grade, in rats.  Bio-Research Laboratories Ltd, Seneville, Quebec. 
Report No.: 97353, dated January 13, 1995. Sponsor: Rhone-Poulenc Canada Inc. 
[Rhone-Poulenc Rural Australia Pty Ltd; Submission No.: 11791, reference T11] 
 
It was stated that this study was carried out in compliance with United States EPA Good Laboratory 
Practices, OECD Principles of Good Laboratory Practices and the Good Laboratory Practice 
Regulations of the Japanese Ministry of Agriculture, Forestry and Fisheries. 
 
This study was conducted to determine the benchmark dose of aldicarb following repeated oral 
administration to rats, for use in subsequent neurotoxicity studies.  Aldicarb technical grade 
(Rhone-Poulenc Ag Company; Lot No.: 25DEQ89; stated purity 98.9%) was given to male and 
female Sprague-Dawley rats, Crl:CDR(SD)BR, (8/sex/group; Charles River Canada; 50-52 days of 
age; ?  250-263 grams, ?  174-196 grams) by oral gavage at doses of 0.3 and 0.5 mg/kg bw/day 
for 14 days.  Doses were delivered in a distilled water vehicle at a volume of 2 mL/kg.  Feed (PMI 
Certified Rodent Laboratory Chow (No. 5002) and tap water (treated by reverse osmosis and 
ultraviolet sterilisation) were supplied ad libitum.  Rats were observed twice daily for mortality, and 
daily for signs of reaction to treatment (pre-dose and 0.75-1 hour following dosing).  Detailed 
examination was carried out on days 0, 7 and 13.  Body weight and food consumption were 
measured during the acclimation period and on days 0, 4, 7, 11 and 14 of the study.  No necropsy 
examination was carried out. 
 
Mortality:  No deaths were recorded in animals dosed at 0.3 mg/kg bw/day.  In the 0.5 mg/kg 
bw/day group, there were two male deaths on the fourth day of dosing, and two female deaths, one 
each on the second and sixth day of dosing, respectively.   
 
Clinical signs:  Prior to death, affected animals displayed clinical signs consistent with cholinesterase 
inhibition including moderate tremors of the head, body and or limbs, moderate to severe salivation, 
periorbital/muzzle, forelimb, and urogenital staining and/or wetness, and decreased respiratory rate 
and activity.   
 
Clinical signs exhibited by rats dosed at 0.3 mg/kg bw/day included slight to moderate tremors of the 
head, body and/or limbs, slight to moderate salivation and increased respiratory rate.  In addition, 
less frequently observed findings were periorbital/muzzle/urogenital staining, and/or wetness, 
increased or decreased hyperreactivity, and a decreased respiratory rate.  At 0.5 mg/kg bw/day, the 
majority of males and females exhibited slight to severe tremors of the head, body and/or limbs, slight 
to severe salivation, periorbital/muzzle/urogenital staining, and/or wetness, increased or decreased 
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respiratory rate, and decreased activity.  Other signs observed included forelimb, thoracic and 
abdominal staining and/or wetness, dehydration and hyperreactivity.  It was noted that the signs were 
generally reduced in severity and or number towards the end of the dosing period. 
 
Body weight and body weight gain:  Males and females at the high-dose lost weight during days 
1-4.  Mean body weights of both males and females at 0.5 mg/kg bw/day were lower than those of 
animals treated at 0.3 mg/kg bw/day from days 4-14 of dosing.  
 
Food consumption:  Males and females at 0.5 mg/kg bw showed reductions of 18-64% (days 0-7) 
and 25-43% (days 11-14) respectively.   
 
The highest non-lethal dose following 14 days of aldicarb administration was 0.3 mg/kg bw/day. 
 
 
Robinson K, Brooks W & Broxup B (1995) A 13-week study of the potential effects of 
orally administered aldicarb technical on behaviour, neurochemistry and 
neuromorphology in rats. Bio-Research Laboratories Ltd, Canada. Report No.: 97234, 
dated October 4, 1995 Sponsor: Rhone-Poulenc Canada Inc. [Rhone-Poulenc Rural 
Australia Pty Ltd; Submission No.: 11791, reference T31] 
 
It was stated that this study was conducted in accordance with EPA Pesticide Assessment 
Guidelines-Subdivision F, Hazard Evaluation: Human and Domestic Animals, Addendum 
10-Neurotoxicity Series 82-7, and in compliance with GLP according to the US EPA (40 CFR Part 
160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from nominated 
protocol were not considered to have significantly altered study conclusions. 
 
Groups of 27 male and 27 female Sprague-Dawley rats (Crl:CD®(SD)BR; Charles River Canada, 
Inc.; 49 days of age; ?  225-278 g, ?  158-198 g) were given aldicarb technical (Rhone-Poulenc 
Ag. Company; Lot No.: 25DEQ89; stated purity 98.9%) by gavage once daily for 91 consecutive 
days, at doses of 0 (control), 0.05, 0.2 and 0.4 mg/kg bw/day.  Doses were prepared by serial 
dilution of aldicarb in distilled water and delivered at a volume of 2 mL/kg.  Feed (PMI Certified 
Rodent Chow (No. 5002)) and purified, softened water were supplied ad libitum.  Animals were 
observed twice daily for mortality and signs of toxicity.  Detailed observations were made prior to 
acclimatisation, on the day of dosing, and then weekly 0.5 to 2 hours following dosing.  Body weight 
was recorded during acclimatisation, and weekly during the observation period.  Food consumption 
was measured one week prior to dosing and weekly thereafter. Ophthalmoscopic examinations were 
performed during the pretreatment period, one week prior to dosing, and one week prior to 
treatment termination. 
 
The rats were randomised according to body weight and assigned to different treatment groups.  
Groups of rats (12/sex), designated group a, were evaluated pre-study and during weeks 4, 8 and 
13 (0.5 to 1 hour following dosing), using a functional observation battery (FOB) and a motor 
activity test.  The FOB was conducted as a blind study and consisted of cageside observations 
(body position, tremors, twitches, convulsions, bizarre/stereotypic behaviour), removal from cage 
(ease of removal, vocalisation), arena observations (rearing, ataxic, hypotonic and impaired gate, 
overall gait incapacity, bizarre/stereotypic behaviour, palpebral closure, tremors, twitches, 
convulsions, piloerection, respiratory rate/pattern, locomotor activity level, arousal, grooming, 
defecation, urination and olfactory response) handling observations (lacrimation, pupil size, salivation, 
urinary staining, diarrhoea, body and abdominal tones, extensor thrust, corneal reflex, pinna reflex, 
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toe and tail pinch and visual placing), on surface observations (auricular startle, air righting reflex) and 
on top of box observations (positional passivity).  Quantitative assessments of forelimb and hindlimb 
grip strength, hindlimb splay and body temperature were carried out.  Each animal was tested for 
motor activity, where activity counts were measured in Figure 8 enclosures for 1 hour using thirty 
consecutive two-minute intervals.  Animals were assessed prior to treatment and during weeks 4, 8 
and 13.   
 
Three groups of rats (5/sex/group), designated groups b, c and d, were assigned for plasma, 
erythrocyte, whole blood and regional brain cholinesterase activity determinations using a modified 
Ellman method at sampling times as indicated in the Table below.  In addition, blood samples were 
taken  from rats (5/sex/group) assigned to the behavioural phase, pre-study and at week 13 (pre- 
and post-dosing). 
 
 

Group Blood Brain 

b Prestudy and at week 4 (pre- and 0.75 hours post-dosing) Week 4 

c Prestudy and at week 8 (pre- and 0.75 hours post-dosing) Week 8 

d Prestudy and at weeks 4, 8 and 13 (pre- and 0.75 hours post dosing) Week 13 

 
At study completion, rats (6/sex/group) assigned to the behavioural study were selected for perfusion 
and anaesthetised with sodium pentobarbital.  A 16-gauge needle was inserted into the left ventricle 
and the right atrium was opened.  Perfusion was initiated with lactated Ringers solution containing 
heparin and sodium nitrite and continued until the auricular effluent was essentially free of blood.  The 
nervous tissue of animals in all selected groups was examined grossly and tissues from control and 
high-dose animals were processed for neuropathological evaluation.  Tissues including the brain (7 
levels; forebrain (through the septum), centre of the cerebrum (through the hypothalamus and optic 
tract), visual cortex, midbrain (through the lateral geniculate body and the rostral colliculus), 
cerebellum and pons, midcerebellum and medulla oblongata, and medulla oblongata), eyes, spinal 
cord (cervical, thoracic, lumbar), skeletal muscle (gastrocnemius), and tail (base, mid-tail, tip) were 
prepared for examination by embedding in paraffin wax, and sectioning at 6 microns.  The tail 
sections and skeletal muscle were stained with haematoxylin and eosin. Adjacent sections of the 
brain spinal cord and cauda equina were stained with haematoxylin and eosin, Kluver-Barrera, 
Holmes and PTAH stains.  Peripheral nerves (sciatic, tibial and sural), spinal nerve roots (cervical 
and lumbar) and dorsal root ganglia (cervical and lumbar) were embedded in a mixture of Jembed 
and araldite, and 0.5 µm sections were cut and stained with borate buffered 1% toluidine blue. 
 
Necropsy was conducted on any animal killed during the study or at study completion.  Animals 
assigned to the behavioural phase, but not selected for neuropathology, were killed by 
exsanguination, and the following tissues were retained: abnormal tissues, brain, cauda equina, eyes, 
gastrocnemius muscle, optic nerves, sciatic nerve, spinal cord (cervical, thoracic and lumbar) and tail 
(base, mid-tail and tip).  Appropriate statistical analyses were carried out. 
 
Mortality:  There was no treatment-related increase in mortality.  One male death was recorded in 
each of the 0 (control) and 0.2 mg/kg bw/day treatment groups.  No relevant clinical or pathological 
findings were observed in either animal.  In addition, one male rat in the 0.4 mg/kg bw/day group 
exhibited an ulcerated skin lesion and was killed in poor condition on Day 10 of the study.   
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Clinical signs:  At a dose of 0.4 mg/kg bw/day, males and females exhibited increased incidences of 
tremor of the head/body and or limbs, salivation, discharge around the eyes, fur staining, and wetness 
of the periorbital region, muzzle and/or urogenital region.  At a dose of 0.2 mg/kg bw/day, tremor of 
the head/body and/or limbs were common, but less severe than those observed at the high-dose.  
Salivation, discharge at the eyes, fur staining, wetness of the periorbital region, muzzle and/or 
urogenital region were observed in some males and one female at the mid-dose.  There were no 
effects considered clearly attributable to treatment at the low-dose. 
 
Body weight:  From day 7 onwards (with the exception of day 88), significant (p<0.05, p<0.01) 
body weight decreases of between 7-9% compared to controls were observed in males at 
0.4 mg/kg bw/day.  In addition, males treated at 0.05 mg/kg bw/day showed significant (p<0.05, 
p<0.01) body weight decreases of about 6-9% compared to controls from day 21 to day 87, and 
on day 91.  However, body weight for male animals was not significantly different from controls at 
0.2 mg/kg bw, and body weight in females was not significantly (p<0.05) inhibited at any dose.  The 
effects on body weight were not attributable to treatment. 
 
Food consumption:  Food consumption was significantly (p<0.05, p<0.01) decreased (7-17%) 
compared to controls from days 0-28 and 49-63, in males treated at 0.4 mg/kg bw/day.  Males 
dosed at 0.05 mg/kg bw/day also exhibited significant (p<0.05, p<0.01) decreases (6-10%) in food 
consumption from day 7 to day 84.   The only significant (p<0.05) reduction (16%) in food 
consumption in females occurred at the high-dose from days 0-7. 
 
Functional observation battery:  Significant (p<0.05) differences between control and treated 
animals in parameters observed in the FOB at weeks 4, 8 and 13 (0.5 hours after dosing) are shown 
in the Tables below. 
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Statistically significant differences between control and aldicarb technical treated groups in the functional observation battery at week 4 

 Dose (mg/kg bw) 

0 (control) 0.05 0.2 0.4 Category 

?  ?  ?  ?  ?  ?  ?  ?  

Tremors (cage; head, body and/or limbs; 
slight, moderate) 

0/12 0/12 0/12 0/12 5/12* 5/12* 11/12*** 11/12*** 

Rearing 3/12 3/12 2/12 4/12 7/12 10/12* 0/12 4/12 

Tremors (arena; head, body and/or limbs; 
slight, moderate, severe) 

0/12 0/12 0/12 0/12 5/12* 6/12* 11/12*** 12/12*** 

Lacrimation (present) 0/12 0/12 0/12 0/12 2/12 1/12 4/12 6/12* 

Pupil size (Pinpoint) 
(Normal) 

0/12 
12/12 

0/12 
12/12 

2/12 
10/12 

3/12 
9/12 

8/12 
4/12** 

9/12 
3/12*** 

11/12 
1/12*** 

12/12 
0/12*** 

Pupillary reflex (no response) 
(Contracts normally) 

0/12 
12/12 

0/12 
12/12 

3/12 
9/12 

3/12 
9/12 

8/12 
4/12** 

9/12 
3/12*** 

11/12 
1/12*** 

11/12 
1/12*** 

Salivation (arena)(slight-moderate) 
(wet muzzle red coloration) 
(red muzzle staining) 
(wet muzzle) 

0/12 
0/12 
0/12 
0/12 

0/12 
0/12 
0/12 
0/12 

0/12 
0/12 
0/12 
0/12 

0/12 
0/12 
0/12 
0/12 

1/12 
0/12 
1/12 
0/12 

0/12 
0/12 
0/12 
0/12 

3/12 
0/12 
4/12 
0/12 

5/12* 
1/12 
2/12 
2/12 

Rearing mean (arena) 5.75 13.00 5.58 13.33 6.42 9.33 5.92 7.67+ 

*p<0.05, ** p<0.01, *** p<0.001 Fisher’s test; + p<0.05 Dunnett’s 
 
 

Statistically significant differences between control and aldicarb technical treated groups in the functional observation battery at week 8 

 Dose (mg/kg bw) 

0 (control) 0.05 0.2 0.4 Category 

?  ?  ?  ?  ?  ?  ?  ?  

Tremors (cage; head, body and/or limbs; 
slight, moderate) 

0/12 0/12 1/12 1/12 2/12 7/12** 5/12 11/12*** 

Tremors (arena; head, body and/or limbs; 0/12 0/12 1/12 1/12 3/12 8/12** 8/12** 11/12*** 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 196 - 

slight, moderate, severe) 

Tail pinch (slight) 0/12 0/12 0/12 0/12 0/12 1/12 3/12 7/12** 

Visual placing (after vibrissae touch) 0/12 0/12 0/12 0/12 0/12 1/12 0/12 5/12* 

Pupil size (Pinpoint) 
(Normal) 

1/12 
11/12 

1/12 
11/12 

4/12 
8/12 

2/11 
9/11 

2/12 
10/12 

8/12 
4/12** 

9/12 
3/12** 

11/12 
1/12*** 

Pupillary reflex (no response) 
(Contracts normally) 

1/12 
11/12 

0/12 
12/12 

0/12 
12/12 

1/11 
10/11 

0/12 
12/12 

4/12 
8/12 

5/12 
7/12 

11/12 
1/12*** 

• p<0.05, ** p<0.01, *** p<0.001 Fisher’s test 
 
 

Statistically significant differences between control and aldicarb technical treated groups in the functional observation battery at week 13 

 Dose (mg/kg bw) 

0 (control) 0.05 0.2 0.4 Category 

?  ?  ?  ?  ?  ?  ?  ?  

Tremors (cage; head, body and/or limbs; 
slight) 

0/12 0/12 0/12 0/12 0/12 6/12* 7/12** 12/12*** 

Tremors (arena; head, body and/or limbs; 
slight) 

0/12 0/12 0/12 0/12 1/12 7/12** 9/12*** 12/12*** 

Pupil size (Pinpoint) 
(Normal) 
Exophthalmus  

1/12 
11/12 
0/12 

0/12 
12/12 
0/12 

7/12 
5/12* 
0/12 

4/12 
8/12 
0/12 

9/12 
3/12** 

0/12 

10/12 
2/12*** 

0/12 

11/12 
1/12*** 

0/12 

12/12 
0/12*** 

2/12 

Pupillary reflex (no response) 
(Contracts normally) 

0/12 
12/12 

0/12 
12/12 

4/12 
8/12 

3/12 
9/12 

3/12 
9/12 

7/12 
5/12** 

9/12 
3/12*** 

9/12 
3/12*** 

Tail pinch (slight) 1/12 0/12 3/12 0/12 4/12 4/12 10/12*** 10/12*** 

Salivation (arena)(slight) 
(wet muzzle) 

0/12 
0/12 

0/12 
0/12 

0/12 
0/12 

0/12 
0/12 

0/12 
12/12 

0/12 
0/12 

1/12 
11/12 

4/12 
6/12* 

* p<0.05, ** p<0.01, *** p<0.001 Fisher’s test 
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As indicated in the Table above, clear treatment-related effects were observed in rats at doses of 0.2 
and 0.4 mg/kg bw/day.  Increased incidences of slight tremor (cage and arena), reduced pupil size, 
and lack of pupillary reflex were observed at all testing times at the high-dose.  Other effects 
observed in high-dose animals included impaired tail pinch response, and increased incidences of 
salivation, and lacrimation.  At 0.2 mg/kg bw/day increased incidences of tremor (cage and/or arena) 
were observed in both males and females at week 4, and in females only at weeks 8 and 13.  Pupil 
size was decreased in both males and females dosed at 0.2 mg/kg bw/day at weeks 4 and 13, and in 
females only at week 8.  At the low dose, pupil size was significantly (p<0.05) decreased in males at 
week 13 only, however slightly increased incidences of reduced pupil size were observed at weeks 
4, 8 and 13 in both males and females.  In general, the incidence of reduced pupil size increased with 
dose and was evident at all time points in both males and females.  It is an effect typical of an 
anticholinesterase compound and was considered treatment-related.   
 
In males, hindlimb grip strength was significantly (p<0.01) decreased compared to control values at 
0.4 mg/kg bw at week 8.  In addition, male forelimb grip strength was decreased (p<0.05) 
compared to controls during week 13 at doses of 0.2 and 0.4 mg/kg bw/day.  Females showed 
inhibited (p<0.01) forelimb grip strength at week 4 at 0.4 mg/kg bw, and  inhibited (p<0.01) 
forelimb and hindlimb grip strength at the same dose at week 13. No significant (p>0.05) differences 
were noted in hindlimb splay or tail flick latency.  Body temperature was decreased (p<0.05) in 
females at 0.4 mg/kg bw/day during weeks 4 and 13. No significant (p>0.05) differences were 
observed in male body temperatures.   
 
Motor activity:  Total motor activity count, and the rate of linear change of counts with time, were 
significantly (p<0.01, p<0.001) decreased in both males and females at 0.4 mg/kg bw.  At a dose of 
0.2 mg/kg bw/day total counts were decreased (p<0.01) in males at week 8, and the rate of linear 
change was decreased (p<0.05, p<0.01, p<0.001) at all time points. No differences in motor 
activity were observed in animals treated at 0.05 mg/kg bw/day. 
 
Plasma, erythrocyte, whole blood and brain cholinesterase activity:  Percentage plasma, 
erythrocyte, whole blood and brain cholinesterase inhibition in treated animals compared to controls 
is shown in the Table below.  
 
Plasma, erythrocyte, and whole blood cholinesterase activities were significantly (p<0.05, p<0.01, 
p<0.001) inhibited, and/or inhibited greater than 20% compared to controls at all sampling times at 
all doses.  The lack of statistical significance achieved by Dunnett’s test at the low-dose, despite 
marked inhibitions in plasma and whole blood cholinesterase activity compared to controls, was 
indicative of the range and variance in the individual animal data.  Erythrocyte cholinesterase activity, 
was significantly (p<0.05) inhibited at the low-dose in males at all sampling times, and in females at 
weeks 4 and 8.  The effects on each of plasma, erythrocyte and whole blood cholinesterase activity 
were considered to be treatment-related.   
 
Cholinesterase activity in the frontal cortex, hippocampus, cerebellum and left hemisphere was 
consistently significantly (p<0.05, p<0.01) inhibited, and/or inhibited greater than 20% in both males 
and females at the mid- and high-doses.  At the low-dose, cerebellum and left hemisphere 
cholinesterase activities were significantly (p<0.01) inhibited at week 13 in females only.  
 
 

Percentage plasma, erythrocyte, whole blood and brain region cholinesterase inhibition compared to controls 



The NRA Review of Aldicarb 

Not to be used for commercial or registration purposes without the consent of the owner of the cited information 
- 198 - 

  Week 

4 8 13 Cholinesterase 
determination 

Dose 
(mg/kg bw/day) ?  ?  ?  ?  ?  ?  

0.05 61 65 79* 61 76 74 

0.2 90*** 93*** 93*** 94*** 92*** 94*** 

Plasma 

0.4 90*** 95*** 91*** 96*** 93*** 95*** 

0.05 32** 24** 51** 37** 39** 40 

0.2 49** 71** 58** 77** 55** 69** 

Erythrocyte 

0.4 47** 70** 65** 73** 54** 72*** 

0.05 42** 47 59** 52 53** 61 

0.2 63** 83*** 69** 88*** 69** 85*** 

Whole blood 

0.4 62** 84*** 73** 87*** 68** 87*** 

0.05 -12 7 10 -5 3 16 

0.2 4 20 36** 46** 44** 50** 

Frontal cortex 

0.4 42** 54** 47** 72** 64** 69** 

0.05 -7 16 10 1 0 15 

0.2 17 33 34* 45** 48** 56** 

Hippocampus 

0.4 47** 58** 43** 66** 65** 75** 

0.05 -5 7 9 13 13 22** 

0.2 28* 48** 51** 62** 58** 57** 

Cerebellum 

0.4 58** 60** 56** 73** 68** 72** 

0.05 -10 -12 -28 1 11 25 

0.2 3 16 12 20 28 6 

Caudate/putame
n 

0.4 29 23 0 32* 33 50* 

0.05 4 2 6 2 6 13** 

0.2 26** 33** 40** 44** 42** 46** 

Left hemisphere 

0.4 58** 57** 49** 66** 64** 68** 

*p<0.05, ** p<0.01, *** p<0.001 Dunnett’s or Dunn’s test.  
negative values represent an increase in cholinesterase activity compared to controls  
 
Ophthalmoscopy:  No treatment-related effects were observed at ophthalmoscopic examination.  
Findings considered incidental and distributed among animals from control and treated groups 
included focal nuclear opacity, reddish discharge, small vitreous haemorrhage, superficial punctate 
keratopathy, focal chorioretinal atrophy and persistent pupillary membrane.   
 
Gross pathology of non-perfused animals:  Gross findings were infrequent and not clearly 
attributable to treatment.  There was a slight increase in the incidence of enlargement of the 
mandibular lymph node in males, but not in females. 
 
Gross and histopathology of perfused animals:  No treatment-related effects were observed at 
either gross or histopathological examination in either control or high-dose animals.  Low- and 
mid-dose animals were not examined.  Slight sciatic nerve degeneration affecting only one nerve fibre 
and haemorrhage of the meninges were observed in control and treated males and females. 
 
 
Brain weight, width and length:  There were no treatment-related changes in brain weight, width or 
length. 
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Based on plasma, erythrocyte, whole blood and brain cholinesterase activity the LOEL was 
0.05 mg/kg bw/day.  The LOEL for neurobehavioural effects based on increased incidence of 
reduced pupil size was 0.05 mg/kg bw/day.  No neuropathological effects were observed at doses 
of up to 0.4 mg/kg bw/day. 
 
Moser VC (1999) Comparison of aldicarb and methamidophos neurotoxicity at different 
ages in the rat: Behavioural and biochemical parameters. Toxicology and Applied 
Pharmacology 157: 94-106 Published. 
 
Aldicarb (Chem Service, Westchester, PA; stated purity =99%) was suspended in corn oil (Mazola) 
and given to postnatal day 17 (PND17), postnatal day 27 (PND27) and adult Long-Evans hooded 
rats (Charles River Laboratories, Inc. (Portage, MI); body weight not stated) by gavage in a 
maximum tolerated dose (MTD) study, a behavioural study and a cholinesterase activity study. 
 
Maximum tolerated dose study:  Groups of rats (2-12/sex/group) were used for an MTD 
determination, where the MTD was defined as the dose that produced clear signs of cholinesterase 
intoxication, without mortality or appreciable weight loss.  The animals were further investigated for 
neurobehavioural observations at 30-60 minutes to determine the time of peak effect. 
 
The maximum tolerated doses in PND17, PND27 and adult rats were 0.18, 0.26 and 0.35 mg/kg 
bw, respectively.  Time to peak effect was determined to be one hour in all three groups of animals. 
 
Behavioural study:  Aldicarb was given to PND17 rats at 0 (vehicle control), 0.05, 0.1 and 
0.18 mg/kg bw, PND27 rats at 0 (vehicle control), 0.08, 0.15 and 0.26 mg/kg bw and adult rats at 
0 (vehicle control), 0.1, 0.2 and 0.35 mg/kg bw. The rats (10/sex/group) were tested for 
neurobehavioural effects at 1 hour (time of peak effect) and 1, 3 and 7 days after treatment.  The 
FOB consisted of observations including motor activity, gait changes/ataxia, rearing, open-field 
activity, arousal, handling reactivity, righting, tremors, mouth-smacking, lacrimation, salivation, 
tail-pinch response, pupil response/miosis, body temperature and weight.  
 
Behavioural effects were provided in descriptive terms only.  Significantly (p<0.05) decreased motor 
activity, gait changes/ataxia, decreased open field activity, tremors and pupil response/miosis were 
observed at all doses in adult animals at one hour post-dose.  Other effects (p<0.05) noted at the 
two high doses or high dose only included decreased rearing and arousal, salivation (males only), 
lacrimation, decreased tail pinch response and decreased body temperature.  At 24 hours most 
effects had resolved but body weight was decreased in the two high-dose males, handling reactivity 
was increased in the two low-dose females and gait changes/ataxia were observed in high-dose 
males only.  Body weight remained 2-4% lower than controls at day 7. 
 
PND27 rats showed similar signs to the adult animals at 1 hour, but with the exception of decreased 
tail pinch response which was observed at all dose in males, effects were confined to the two high 
doses.  At 24 hours, body weight was significantly (p<0.05) decreased in high-dose males and 
females, and body temperature remained decreased in high-dose females only. 
 
Considerably less effects were observed in PND17 animals with tremors and gait changes/ataxia 
observed in high-dose animals only at one hour.  In addition two to three male rats showed slightly 
altered righting reflex at 0.18 mg/kg bw.  No effects were observed at 24 hours. 
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Cholinesterase study:  Rats (4/sex/dose) were administered the same doses of aldicarb as 
previously in the behavioural study for dose-response assessments of cholinesterase activity inhibition 
at the time of peak effect.  Additional groups (4/sex/dose) were given the high-dose and killed after 
24 or 72 hours to evaluate the recovery of cholinesterase activity.  
 
Results presented in graphical form showed that brain cholinesterase was significantly (p<0.05) 
inhibited in PND17 (approx. 30-70%) and PND27 (approx 20-65%) males at all doses, and 
inhibited 30-65% in adult males at the two high doses only. Doses that resulted in 50% inhibition of 
cholinesterase activity (ED50) in the brain of males were 0.12, 0.19 and 0.29 mg/kg bw in PND17, 
PND 27 and adult rats respectively.  Blood cholinesterase activity was significantly (p<0.05) 
inhibited in all treatment groups (PND17 approx. 70-90%; PND27 approx. 85-95%; adult approx. 
85-95%).   
 
In females, cholinesterase activity in the brain was inhibited significantly (p<0.05) at all doses in 
PND27 rats (approx. 20-65%), and at the two high doses in PND17 (approx. 40-55%) and adult 
rats (approx. 30-65%).  The brain cholinesterase activity ED50 values were 0.15, 0.21 and 
0.28 mg/kg bw in PND17, PND 27 and adult rats respectively. Blood cholinesterase activity was 
significantly (p<0.05) inhibited in a dose-related manner in all groups at all doses (approx 70-95%) 
 
There was no significant (p>0.05) inhibition of cholinesterase activity 24 or 48 hours following 
administration of the MTD. 
 
10.1 Other Species 
 
Johnson HE & Carpenter CP (1966b) Temik (technical grade compound 21149). 
Demyelination potential in chickens.  Mellon Institute. Report No.: 29-90, dated 
September 22, 1966 Sponsor: Union Carbide Corporation [Union Carbide Corporation; 
Submission No.: 1355, reference T76; A3162/1 B20] 
 
No test guideline or GLP statement was issued with this report. 
 
A summary report was presented for this study.  Groups of six White Leghorn hens (source not 
stated; aged 10-24 months; body weight not stated) were administered Temik (Union Carbide South 
Charleston; Lot No.: 13-ORD-4; 100.57% aldicarb) in corn oil PO for 30 days at doses of 2.25, 
4.5 and 9.0 mg/kg bw/day.  A negative control group was similarly treated but received no test 
chemical, while a positive control group received a peroral dose of tri-ortho-cresyl phosphate 
(0.1 mg/kg bw/day) daily.  Following dosing, the chickens were examined for a further 30 days for 
signs of ataxia or hindlimb paralysis.  Surviving chickens were sacrificed and ‘tissues from the brain 
spinal cord and sciatic nerve’ were obtained for histopathological examination.   
 
Results 
 
Four of six birds at the high dose died within two weeks of dosing, and the entire positive control 
group died within 14-16 days.  The authors stated that the positive control produced effects 
consistent with demyelination, and that high-dose treatment animals displayed no overt ataxia or limb 
paralysis.  It was also stated that some effects including salivation, ataxia and malaise were observed 
in the first two- or three-days of dosing, but the animals in which these signs occurred were not 
specified.  No signs of delayed ataxia or limb paralysis were observed at any dose. 
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Summary:  This summary of the demyelination potential of aldicarb in chickens was not considered 
suitable for regulatory purposes. 
 
Farage-Elawar M & Blaker WD (1992) Chick embryo exposure to carbamates alters 
neurochemical parameters and behaviour. Journal of applied toxicology 12(6): 421-426 
Published. 
 
No test guideline or GLP statement was issued with this report. 
 
Groups of fertile chicken eggs (hybrids between Peterson strain roosters and Hubbard hens, 
obtained from Rocco hatchery, Harrisonburg, VA) were dosed with aldicarb (Rhone-Poulenc, 
Research Triangle Park, NC; stated purity 99%) in a corn oil vehicle at 0 (vehicle control), 0.2, 0.4 
and 3.5 mg/kg egg weight.  The test material was injected into the albumin through the small end of 
the egg at a dose volume of 0.1 mL/kg on day 15 of incubation.  Locomotion (8 chicks/dose) was 
evaluated in control and low-dose chicks from days 7 to 22 after hatching, and in high-dose animals 
until day 41. The feet of each chick were placed in water-soluble paint and measurements for each 
stride included stride length, stride width, and the distance between one foot and the preceding and 
succeeding placements of the opposite foot.  The sine of the angle of placement was then derived.  
Brains were removed from chicks at different time periods after dosing and the cerebrum and 
subcortical telencephalon were dissected and stored at -70°C.  Analyses for dopamine, 
dihydroxyphenylacetic acid (DOPAC), homovanillic acid (HVA), serotonin (5-HT), 
5-hydroxyindoleacetic acid (5-HIAA) were made by high performance liquid chromatography with 
electrochemical detection.   
 
Results 
 
Percentage hatchability was 84, 91, 87 and 57 in the control, 0.2, 0.4 and 3.5 mg/kg egg weight 
groups respectively.  Body weight in hatched chicks did not differ significantly (p>0.05) between 
treated and control animals.  There were significant (p<0.05) decreases in HVA in the cerebrum of 
chicks treated with 0.4 mg/kg egg weight aldicarb at day 1, and chicks treated with 3.5 mg/kg egg 
weight aldicarb at day 2.  Biochemical analyses of the cerebrum and subcortical telencephalon 
showed no other significant (p<0.05) differences between treated and control groups at days 1, 2, or 
43.   
 
Behavioural results were presented in graphical form for control and high-dose animals only.  The 
authors stated that no effects were observed in animals at the low-dose between days 7 and 22 
following hatching.  At the high-dose it was stated that stride length of treated animals was 
significantly shorter than controls, and stride width and sine of the angle were significantly increased.  
The level of significance was not specified.   
 
Summary: This study was not considered adequate for regulatory purposes. 
 
Farage-Elawar M (1998) Toxicity of aldicarb in young chicks.  Neurotoxicology and 
Teratology 10: 549-554 Published. 
 
No test guideline or GLP statement was issued with this report. 
 
This study was conducted to investigate the effects of repeated low doses of aldicarb on gait 
parameters and esterase enzyme levels in chicks.  A group of 35, six-day old broilers (hybrids 
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between Peterson strain roosters and Hubbard hens; Roco Chicken Farms, Harrisonburg, VA) were 
given aldicarb (Chem. Service PA; stated purity 99%) orally in corn oil at a dose of 0.2 mg/kg 
bw/day for 7 days, using a microlitre syringe.  A control group of chicks was similarly treated, but 
was dosed with the equivalent volume (1 mL/kg) of the vehicle only.  Control and treated chicks 
were assessed for brain neurotoxic esterase and brain acetylcholinesterase following doses, 1, 3 and 
5 (24 hours after the administered dose) and on days 1, 3, 6, 10, 20, 30 and 40 after the final 
dosing.  Chicks (12/group) were evaluated for locomotion on days 1, 3, 6, 10, 20 and 40 after 
dosing.  The feet of each chick were placed in water-soluble paint and measurements for each stride 
included stride length, stride width, and the distance between one foot and the preceding and 
succeeding placements of the opposite foot.  The sine of the angle of placement was then derived.  
Body weight, brain and liver weights, brain to body weight ratios, liver to body weight ratios, and the 
width and sine of the angle of stride were compared by analysis of variance and the Student’s t-test.   
 
Results: 
 
Body weight:  Body weight of treated chicks did not differ significantly (p>0.05) between treated 
and control chicks during the period of dosing.  Six days after dosing, mean body weight in treated 
animals was 5% lower than controls.  This result was statistically significant at p<0.03.  Further 
significant (p<0.05) body weight decreases compared to controls were observed on days 20, 30 
and 40.  The data was presented in graphical form, but body weights of treated animals appeared to 
be about 10-15% lower than that of controls. 
 
Brain and liver weight:  Neither brain nor liver weight differed significantly (p>0.05) between 
treated and control animals.  The brain to body weight ratio was significantly (p<0.05) greater in 
treated  animals than controls at day 20.  The response was not observed at other time points.  
 
Gait:  The length of stride of treated chicks was significantly (p<0.001) less than that of control 
animals at days 1, 3, 6, 10, 20 and 40 post-dose.  The width of stride and the sine of the angle 
placement in the treated chicks were significantly (p<0.05, p<0.01, or p<0.001) greater than 
controls. 
 
Enzyme activities:  No significant (p>0.05) difference in brain neurotoxic esterase was observed 
between treated or control animals.  Brain cholinesterase activity was significantly (p<0.05) lower 
than controls 24 hours after the first day only (56% of control activity).   
 
Other effects:  Other effects noted included outwardly curled toes in ‘some’ aldicarb treated chicks 
and high-steps when walking in 2/12 chicks.  Complete paralysis was observed in one chick 40 days 
after the final dose. 
 
Summary:  The usefulness of this study for regulatory purposes was limited by the use of a single 
dose, and the level of reporting. 
 
Aldicarb metabolites 
 
Brooks W & Broxup B (1994a) An acute benchmark-dose toxicity study of orally 
administered aldicarb sulfone and aldicarb sulfoxide in rats. Bio-Research Laboratories 
Ltd. Senneville, Quebec. Report No.: 97358, dated September 28, 1994 Sponsor: 
Rhone-Poulenc Canada Inc. [Rhone-Poulenc Rural Australia PTY LTD; Submission No.: 
11791, reference T6] 
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It was stated that this study was conducted in compliance with GLP according to the US EPA (40 
CFR Part 160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from 
nominated protocol were not considered to have significantly altered study conclusions.   
 
In a benchmark dose study prior to subsequent neurotoxicity studies, Sprague-Dawley rats 
(2/sex/group; Crl:CD®(SD)BR Charles River Canada Inc; ?  238-328 g, ?  176-228 g), 50-59 
days of age, were administered either aldicarb sulfoxide (Rhone-Poulenc Ag Company, North 
Carolina; Lot No. 25DEQ29; stated purity 98.9%) by oral gavage at single doses of 0.125, 0.25, 
0.5, 0.75, 1.0 and 1.5 mg/kg bw, or aldicarb sulfone (Rhone-Poulenc Ag Company, North 
Carolina; Lot No. 25DEQ30; stated purity 99.9%) at doses of 1, 5, 10, 20, 30, 40 or 50 mg/kg 
bw.  Doses were delivered in distilled water at a dose volume of 2 mL/kg for aldicarb sulfoxide and 
10 mL/kg for aldicarb sulfone.  On the day of treatment, rats were observed for signs of toxicity 
prior to dosing and at 0.5, 1, 2, 4 and 8 hours following dosing.  For 3 days following treatment, 
animals were subjected to a ‘detailed physical examination.’  Body weights were measured on days 
0 (day of dosing), 1 and 3.  An additional group of rats (6/sex) was treated with aldicarb sulfoxide at 
a dose of 1 mg/kg bw and observed for clinical signs prior to dosing and mortality on Day 0 only. 
 
Aldicarb sulfoxide:  There were 3/8 male and 3/8 female deaths at 1 mg/kg bw/day.  At 1.5 mg/kg 
bw/day there were 1/2 male and 2/2 female deaths.  No other mortality was recorded. 
 
Clinical signs:  Observed clinical signs in animals at 1.5 mg/kg bw included severe salivation, muzzle 
staining and/or wetness, periorbital staining and/or discharge and non-sustained convulsions.  In 
males of the 0.125 mg/kg group, and males and females of the 0.25, 0.5, 0.75, 1 and 1.5 mg/kg bw 
groups, clinical signs included tremors of the head, body and/or limbs, salivation, periorbital staining 
and/or discharge, urogenital, muzzle, abdominal and forelimb staining or wetness, hyperreactive 
behaviour, abnormal respiration sounds and decreased activity in males.   
 
Body weight:  Surviving rats dosed at 0.5, 0.75, 1 and 1.5 mg/kg groups lost weight on the day of 
dosing.  With the exception of males at 1 and 1.5 mg/kg bw, all surviving animals gained weight 
between days 1 and 3.  
 
Aldicarb sulfone:  At doses of 30, 40 and 50 mg/kg bw, there were 1/2, 2/2 and 2/2 male deaths 
respectively.  One female rat died one day after dosing at 40 mg/kg bw.  No other mortality was 
recorded. 
 
Clinical signs:  The majority of male and female animals at doses of 5 mg/kg bw and above 
exhibited clinical signs including tremors of the head, body and/or limbs, salivation, periorbital staining 
and/or discharge, urogenital, muzzle, abdominal and forelimb staining and/or wetness and decreased 
activity. 
 
Body weight:  All surviving animals lost weight on the day of dosing and gained weight between day 
1 and day 3.  
 
Brooks W & Broxup B (1995b) An acute study of the potential effects of orally 
administered aldicarb sulfoxide on behaviour and neuromorphology in rats. Bio-Research 
Laboratories Ltd, Quebec, Canada. Report No.: 97350, dated February 2, 1995 Sponsor: 
Rhone-Poulenc Canada Inc. [Rhone-Poulenc Rural Australia Pty Ltd; Submission 11791, 
reference T29] 
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It was stated that this study was conducted in accordance with EPA Pesticide Assessment 
Guidelines-Subdivision F, Hazard Evaluation: Human and Domestic Animals, Addendum 
10-Neurotoxicity Series 81-8, and in compliance with GLP according to the US EPA (40 CFR Part 
160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from nominated 
protocol were not considered to have significantly altered study conclusions. 
 
The potential acute neurotoxicity of aldicarb sulfoxide was evaluated using a functional observation 
battery (FOB), a motor activity test and neuropathological examinations.  Groups of 12 male and 12 
female Sprague-Dawley rats (Crl:CD®(SD)BR; Charles River Canada; 49-53 days of age; ?  
239-290 g, ?  158-214 g) were treated with single doses of aldicarb sulfoxide (Rhone-Poulenc Ag. 
Company; Lot No.: 25DEQ29; stated purity 98.9%) at 0, 0.05, 0.1 and 0.5 mg/kg bw.  Doses 
were delivered in a deionised water vehicle, by oral gavage at a volume of 2 mL/kg.  Animals were 
observed twice daily for mortality and signs of toxicity and detailed observations were made on days 
1, 8 and 15.  Body weight was recorded during acclimatisation, and weekly during the observation 
period.  Food consumption was measured one week prior to dosing and weekly thereafter. 
Ophthalmoscopic examination was performed prior to treatment and during the second week of 
observation. 
 
An FOB was conducted on all rats prior to treatment, then approximately 0.5 hours following 
dosing, and on days 7 and 14.  The FOB was conducted as a blind study and consisted of cageside 
observations (body position, tremors, twitches, convulsions, bizarre/stereotypic behaviour), removal 
from cage observations (ease of removal, vocalisation), arena observations (rearing, ataxic, 
hypotonic and impaired gate, overall gait incapacity, bizarre/stereotypic behaviour, palpebral closure, 
tremors, twitches, convulsions, piloerection, respiratory rate/pattern, locomotor activity level, 
arousal, grooming, defecation, urination and olfactory response) handling observations (lacrimation, 
pupil size, salivation, urinary staining, diarrhoea, body and abdominal tones, extensor thrust, corneal 
reflex, pinna reflex, toe and tail pinch and visual placing), on surface observations (auricular startle, 
air righting reflex) and on top of box observations (positional passivity).  Quantitative assessments of 
forelimb and hindlimb grip strength, hindlimb splay and body temperature were carried out. 
 
Each animal was tested for motor activity, where activity counts were measured in Figure 8 
enclosures for 1 hour using thirty consecutive two-minute intervals. Animals were assessed prior to 
treatment, 1 hour following treatment, and on days 7 and 14.  On day 7, a power supply failure 
interrupted testing of 8 animals, and these animals were subsequently tested on Day 8. 
At study completion, rats (6/sex/group) were selected for perfusion and anaesthetised with sodium 
pentobarbital.  A 16-gauge needle was inserted into the left ventricle and the right atrium was 
opened.  Perfusion was initiated with lactated Ringers solution containing heparin and sodium nitrite 
and continued until the auricular effluent was essentially free of blood.  The nervous tissue of animals 
in all selected groups was examined grossly and tissues from control and high-dose animals were 
processed for neuropathological evaluation.  Tissues including the brain (6 levels; forebrain, centre of 
the cerebrum (through the hypothalamus), midbrain, cerebellum and pons, midcerebellum and 
medulla oblongata and medulla oblongata), spinal cord (cervical, thoracic, lumbar), skeletal muscle 
(gastrocnemius), and tail were prepared for examination by embedding in paraffin wax, and 
sectioning at 6 microns.  Skeletal muscle was stained with haematoxylin and eosin, while adjacent 
sections of the brain were stained with haematoxylin and eosin, Kluver-Barrera, Holmes and PTAH 
stains.  Peripheral nerves (sciatic, tibial and sural), spinal nerve roots (cervical and lumbar) and 
dorsal root ganglia (cervical and lumbar) were embedded in a mixture of Jembed and araldite, and 
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0.5 µm sections were cut and stained with borate buffered toluidine blue.  Complete gross 
pathological examination was carried out on all animals not selected for perfusion. 
 
Mortality and clinical signs:  There were no deaths during the study and no dose-related increase 
in clinical signs was observed during scheduled examinations.  Findings considered incidental to 
treatment included skin lesions and thin fur cover in one male control rat, and one female rat treated 
at 0.05 mg/kg bw.  Additionally, staining was observed in the periorbital region of one male rat at 
0.5 mg/kg bw.   
 
Body weight and food consumption:  There were no significant (p>0.05) effects on body weight or 
body weight gain in either male or female rats.  However, in males treated at 0.5 mg/kg bw, a 
decrease in body weight gain of 14%, associated with a significant (p<0.05) reduction in food 
consumption (9%) was observed over days 0-7.   
 
Functional observation battery:  Significant (p<0.05) differences between control and treated 
animals in parameters observed in the FOB at day 0 (0.5 hours after dosing) are shown in the Table 
below. 
 
 

Statistically significant differences between control and treated groups in the functional observation battery at Day 0 

 Dose (mg/kg bw) 

0 (control) 0.05 0.1 0.5 Category 

?  ?  ?  ?  ?  ?  ?  ?  

Tremors (cage; head, body 

and/or limbs; slight, 

moderate, severe) 

0/12 0/12 0/12 0/12 0/12 1/12 12/12*** 12/12*** 

Rearing 8.5/12 14.8/12 8.3/12 14.6/1

2 

4.6/12++ 11.8/12 0.8/12+++ 2.5/12+++ 

Tremors (arena; head, body 

and/or limbs; slight, 

moderate, severe) 

0/12 0/12 0/12 0/12 0/12 1/12 11/12*** 11/12*** 

Locomotor activity level 

(none to slight) 

4/12 0/12 2/12 0/12 5/12 0/12 12/12*** 8/12*** 

Arousal (none to 

moderately decreased) 

1/12 0/12 0/12 0/12 0/12 0/12 10/12*** 5/12** 

Defecation 1.5/12 0/12 3.8/12+

+ 

0.4/12 2.9/12 0.2/12 0.3/12+ 0.2/12 

Lacrimation (present) 0/12 0/12 0/12 0/12 0/12 0/12 8/12** 6/12* 

Pupil size (Pinpoint) 

(Normal) 

0/12 

11/12 

0/12 

12/12 

3/12 

9/12 

5/12 

7/12* 

7/12 

5/12** 

5/12 

7/12* 

12/12 

0/12*** 

12/12 

0/12*** 

Salivation (arena)(? slight 

to severe, ? slight to 

moderate) 

0/12 0/12 0/12 0/12 0/12 0/12 10/12*** 7/12** 

Body tone (normal) 

(flaccid) 

12/12 

0/12 

12/12 

0/12 

12/12 

0/12 

12/12 

0/12 

12/12 

0/12 

12/12 

0/12 

3/12*** 

9/12 

5/12** 

7/12 

Extensor thrust (reduction) 

(absent) 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

7/12 

1/12*** 

6/12 

1/12** 

Toe pinch (none-slight) 0/12 0/12 0/12 0/12 0/12 0/12 7/12** 7/12** 
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Statistically significant differences between control and treated groups in the functional observation battery at Day 0 

 Dose (mg/kg bw) 

0 (control) 0.05 0.1 0.5 Category 

?  ?  ?  ?  ?  ?  ?  ?  

Tail pinch (none-slight) 0/12 0/12 0/12 0/12 0/12 0/12 11/12*** 9/12*** 

Visual placing (after 

vibrissae touch) 

0/12 0/12 0/12 0/12 0/12 0/12 7/12*** 4/12 

*p<0.05, **p<0.01, ***p<0.001 (Fischer’s); ++ p<0.01, +++ p<0.001 (Wilcoxon or Dunnett’s) 
 
As shown in the Table above, on day 0, animals treated at 0.5 mg/kg bw exhibited behavioural signs 
including slight-severe tremors (cage and arena); decreased rearing, arousal and locomotor activity; 
increased lacrimation and salivation; reduced or impaired body tone, extensor thrust, toe and tail 
pinch response and visual placing; decreased pupil size and incidence of faecal boli (males only).  At 
a dose of 0.1 mg/kg bw, males exhibited decreased rearing in the arena, and both males and females 
showed reduced pupil size.  At 0.05 mg/kg bw, males exhibited significantly (p<0.01) increased 
defecation and females showed a significantly (p<0.05) increased incidence of reduced pupil size.  
No treatment related effects were observed at days 7 and 14.  Other significant (p<0.05) differences 
considered incidental to treatment included increased defecation pre-study and reduced rearing at 
day 7 in females treated at 0.05 mg/kg bw. 
 
Rat forelimb grip strength, hindlimb grip strength and hindlimb splay on day 0 are shown in the Table 
below.  Reduced forelimb and hindlimb grip strength were observed in males and females at the high 
dose, but there were no significant (p>0.05) differences between groups for hindlimb splay.  Body 
temperature was significantly (p<0.01) reduced in males and females at 0.5 mg/kg bw on day 0.  No 
treatment-related differences were observed between treated and control groups in the FOB on 
days 7 and 14. 
 

Forelimb and hindlimb grip strength and hindlimb splay in rats at day 0 

Forelimb grip strength Hindlimb grip strength Hindlimb splay Dose 

?  ?  ?  ?  ?  ?  

0 (control) 672.1 552.9 464.6 445.4 9.2 8.2 

0.05 667.5 571.7 463.3 434.6 9.4 7.7 

0.1 632.9 569.2 451.3 451.3 9.1 8.7 

0.5 535.0** 482.5 385.0* 360.4** 9.0 8.7 

     *p<0.05, **p<0.01 by Dunnett’s test 
 
Motor activity:  On day 0, total motor activity counts in males were 285, 257.5, 254.2 and 37.8 at 
doses of 0 (control), 0.05, 0.1 and 0.5 mg/kg bw respectively.  In females, at the same doses, total 
counts were 267.3, 395.5, 356.1, and 66.1.  The results were significant (p<0.001) at the high-dose 
in both males and females.  In addition, the linear constructed variable of total motor activity counts 
versus time was significantly (p<0.001) increased in males and females at the high-dose.  A 
significant (p<0.05) increase in motor activity observed in high-dose males at day 14 was not 
considered related to treatment because the control score was markedly lower than at other time 
points, the score was within historical control counts, and it was not supported by corresponding 
changes in locomotor activity in the FOB. 
 
Ophthalmoscopy:  Ophthalmoscopic examination revealed no findings attributable to treatment.  
Occasional incidences of focal nuclear opacity and focal chorioretinal atrophy were observed pre-
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study and after treatment in both control and treated animals.  Other observations included reddish 
discharge, superficial punctate keratopathy and small vitreous damage in control animals, a focal 
equatorial cataract in one animal dosed at 0.1 mg/kg bw, and retinal detachment in one animal at 
0.3 mg/kg bw..   
 
Gross Pathology of non-perfused animals:  Gross pathological examination of aldicarb sulfoxide 
treated rats did not reveal any treatment-related findings.  Macroscopic findings included a dark 
discolouration of the meninges of same animals and a dilatation of a brain ventricle of one animal. 
 
Gross and Histopathology of perfused animals:  No findings attributable to treatment with 
aldicarb sulfoxide were observed in rats at the high-dose.  Foci of the meninges were observed 
occasionally, but were considered unrelated to treatment in the absence of a dose-response 
relationship, and because this condition is frequently observed in comparable control populations.  
Neuropathological changes were not observed in high-dose animals, therefore mid- and low-dose 
animals were not examined.   
 
Brain measurements:  There were no significant differences between treated and control groups for 
brain weight, length or width measurements. 
 
Brooks W & Broxup B (1995c) An acute study of the potential effects of orally 
administered aldicarb sulfone on behaviour, neurochemistry, and neuromorphology in 
rats. Bio-Research Laboratories Ltd, Quebec, Canada. Report No.: 97351, dated February 
10, 1995 Sponsor: Rhone-Poulenc Canada Inc. [Rhone-Poulenc Rural Australia Pty Ltd; 
Submission 11791, reference T28] 
 
It was stated that this study was conducted in accordance with EPA Pesticide Assessment 
Guidelines-Subdivision F, Hazard Evaluation: Human and Domestic Animals, Addendum 
10-Neurotoxicity Series 81-8, and in compliance with GLP according to the US EPA (40 CFR Part 
160), OECD (C[81]30) and MAFF (59 NohSan No. 3850).  Slight deviations from nominated 
protocol were not considered to have significantly altered study conclusions. 
 
This study was designed to determine the potential acute neurotoxicity of aldicarb sulfone using a 
functional observation battery (FOB), a motor activity test and neuropathological examinations.  
Sprague-Dawley rats (12/sex/group; Crl:CD®(SD)BR; Charles River Canada; 49-53 days of age; 
?  226-286 g, ?  161-204 g) were treated with single doses of aldicarb sulfone (Rhone-Poulenc Ag. 
Company; Lot No.: 25DEQ30; stated purity 99.9%) at 0, 1, 10 and 20 mg/kg bw.  Doses were 
delivered in a sterile water vehicle by oral gavage at a volume of 10 mL/kg.  Animals were observed 
twice daily for mortality and signs of toxicity and detailed observations were made on days 1, 8 and 
15.  Body weight was recorded during acclimatisation, and weekly during the observation period.  
Food consumption was measured one week prior to dosing and weekly thereafter. 
 
An FOB was conducted on all rats prior to treatment, then approximately 0.75 hours following 
dosing, and on days 7 and 14.  The FOB was conducted as a blind study and consisted of cageside 
observations (body position, tremors, twitches, convulsions, bizarre/stereotypic behaviour), removal 
from cage observations (ease of removal, vocalisation), arena observations (rearing, ataxic, 
hypotonic and impaired gate, overall gait incapacity, bizarre/stereotypic behaviour, palpebral closure, 
tremors, twitches, convulsions, piloerection, respiratory rate/pattern, locomotor activity level, 
arousal, grooming, defecation, urination and olfactory response) handling observations (lacrimation, 
pupil size, salivation, urinary staining, diarrhoea, body and abdominal tones, extensor thrust, corneal 
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reflex, pinna reflex, toe and tail pinch and visual placing), on surface observations (auricular startle, 
air righting reflex) and on top of box observations (positional passivity).  Quantitative assessments of 
forelimb and hindlimb grip strength, hindlimb splay and body temperature were carried out. 
 
Each animal was tested for motor activity, where activity counts were measured in Figure 8 
enclosures for 1 hour using thirty consecutive two-minute intervals. Animals were assessed prior to 
treatment, 1.25 hours following treatment, and on days 7 and 14.   
 
At study completion, rats (6/sex/group) were selected for perfusion and anaesthetised with sodium 
pentobarbital.  A 16-gauge needle was inserted into the left ventricle and the right atrium was 
opened.  Perfusion was initiated with lactated Ringers solution containing heparin and sodium nitrite 
and continued until the auricular effluent was essentially free of blood.  The nervous tissue of animals 
in all selected groups was examined grossly and tissues from control and high-dose animals were 
processed for neuropathological evaluation.  Tissues including the brain (6 levels; forebrain, centre of 
the cerebrum (through the hypothalamus), midbrain, cerebellum and pons, midcerebellum and 
medulla oblongata and medulla oblongata), spinal cord (cervical, thoracic, lumbar), skeletal muscle 
(gastrocnemius), and tail were prepared for examination by embedding in paraffin wax, and 
sectioning at 6 microns.  Skeletal muscle was stained with haematoxylin and eosin, while adjacent 
sections of the brain were stained with haematoxylin and eosin, Kluver-Barrera, Holmes and PTAH 
stains.  Peripheral nerves (sciatic, tibial and sural), spinal nerve roots (cervical and lumbar) and 
dorsal root ganglia (cervical and lumbar) were embedded in a mixture of Jembed and araldite, and 
0.5 µm sections were cut and stained with borate buffered toluidine blue.  Complete gross 
pathological examination was carried out on all animals not selected for perfusion. 
 
Mortality and clinical signs:  No mortality was recorded during the study.  No treatment-related 
effects were observed during clinical evaluations. 
 
Body weight and food consumption:  Significant (p<0.01) decreases in body weight gain (25%) 
and food consumption (14%) were observed in male rats at 20 mg/kg bw between days 0 and 7.  
Likewise, food consumption was significantly (p<0.05) decreased (11%) in females  at the high dose 
during the same period. No other differences in body weight or food consumption were noted. 
 
Functional observation battery:  Significant (p<0.05) differences between control and treated 
animals in parameters observed in the FOB at day 0 (0.75 hours after dosing) are shown in the 
Table below. 
 
 
 

Statistically significant differences between control and treated groups in the functional observation battery at Day 0 

 Dose (mg/kg bw) 

0 (control) 1 10 20 Category 

?  ?  ?  ?  ?  ?  ?  ?  

Tremors (cage; head, body 

and/or limbs; slight, moderate, 

severe) 

0/12 0/12 0/12 0/12 12/12*** 12/12*** 12/12*** 12/12*** 

Rearing 6.7/12 10.5/12 6.5/12 11.9/1

2 

0.3/12+++ 0.8/12+++ 0.5/12+++ 0.5/12+++ 

Ataxic gait (slight, moderate, 0/12 0/12 0/12 0/12 10/12*** 12/12*** 12/12*** 12/12*** 
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severe, unable to grade) 

Hypotonic gait (unable to 

grade) 

0/12 0/12 0/12 0/12 1/12 0/12 6/12* 3/12 

Impaired gate (unable to 

grade) 

0/12 0/12 0/12 0/12 1/12 0/12 6/12* 3/12 

Overall gait incapacity (slight, 

moderate, extreme) 

0/12 0/12 0/12 0/12 10/12*** 12/12*** 12/12*** 12/12*** 

Tremors (arena; head, body 

and/or limbs; slight, moderate, 

severe) 

0/12 0/12 0/12 0/12 12/12 12/12*** 12/12 12/12*** 

Locomotor activity level 

(none to slight) 

1/12 0/12 1/12 0/12 12/12*** 11/12*** 12/12*** 12/12*** 

Arousal (none to moderately 

decreased) 

0/12 0/12 0/12 0/12 12/12*** 10/12*** 12/12*** 12/12*** 

Defecation 1.7/12 0.1/12 2.9/12 0.5/12 0/12@@ 0/12 0.1/12@@ 0/12 

Urination (slight) 8/12 3/12 8/12 3/12 1/12** 0/12 0/12** 2/12 

Pupil size (Pinpoint) 

(Normal) 

0/12 

12/12 

1/12 

11/12 

7/12 

5/12** 

5/12 

7/12 

12/12 

0/12*** 

12/12 

0/12*** 

12/12 

0/12*** 

12/12 

0/12*** 

Salivation (arena)(? moderate, 

? slight) 

(wet muzzle) 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

0/12 

7/12** 

1/12 

4/12 

1/12* 

8/12** 

4/12 

7/12** 

Body tone (normal) 

(flaccid) 

12/12 

0/12 

12/12 

0/12 

12/12 

0/12 

11/12 

1/12 

10/12 

2/12 

10/12 

2/12 

7/12* 

5/12 

8/12 

4/12 

Extensor thrust (reduction) 0/12 0/12 0/12 0/12 9/12*** 4/12 8/12** 6/12* 

Corneal reflex (sluggish 

closure) 

0/12 0/12 0/12 0/12 0/12 2/12 7/12** 1/12 

Pinna reflex (slight brisk flick) 0/12 0/12 0/12 0/12 0/12 2/12 6/12* 2/12 

Toe pinch (none-slight) 0/12 0/12 0/12 0/12 10/12*** 10/12*** 12/12*** 11/12*** 

Tail pinch (none-slight) 0/12 0/12 0/12 0/12 12/12*** 12/12*** 12/12*** 11/12*** 

Visual placing (after vibrissae 

touch) 

0/12 0/12 0/12 0/12 4/12 5/12* 11/12*** 7/12** 

Note: *p<0.05, **p<0.01, ***p<0.001 (Fischer’s); +++ p<0.001 (Dunnett’s); @@ p<0.01 (Wilcoxon)  
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As described in the Table above, animals at 10 and 20 mg/kg bw exhibited behavioural signs 
including: slight to moderate tremors (cage and arena), muzzle wetness, decreased locomotor 
activity, impaired gait, reduced pupil size, impaired tail and toe pinch response, and impaired or 
reduced extensor thrust and visual placing response.  Other treatment-related effects observed in 
males only, included decreases in urination and defecation in the arena at doses of 10 and 20 mg/kg 
bw, and decreases in corneal and pinna reflex at the high-dose only.  An increase in the incidence of 
reduced pupil size was observed in males at 1 mg/kg bw, while females also showed a slight, but 
non-significant (p>0.05) increase at the same dose. No effects considered to be of 
neurotoxicological significance were observed on days 7 or 14.  Arousal was significantly (p<0.05) 
increased in males at 10 and 20 mg/kg bw on day 7, and moderately but not significantly (p>0.05) 
increased in females at 20 mg/kg bw.  In addition, significant (p<0.01, p<0.05) increases in rearing 
and locomotor activity were observed in males at the high-dose on day 7. 
 
Forelimb grip strength, hindlimb grip strength and hindlimb splay in males and females on day 0 are 
shown in the Table below.  Forelimb and hindlimb grip strength were significantly (p<0.01) 
decreased in both males and females at 20 mg/kg bw.  At 10 mg/kg bw/day a significant (p<0.05) 
reduction in forelimb grip strength was observed in females.  Body temperature was significantly 
(p<0.01) reduced in males and females at 10 and 20 mg/kg bw on day 0. 
 

Forelimb and hindlimb grip strength and hindlimb splay in rats at day 0 

Forelimb grip strength Hindlimb grip strength Hindlimb  splay Dose 
mg/kg bw ?  ?  ?  ?  ?  ?  

0 (control) 692.9 575.8 513.3 464.6 8.9 8.7 

1 665.4 572.1 485.8 455.0 9.6 9.0 

10 629.6 490.0* 475.8 431.3 10.5* 8.8 

20 463.8** 420.8** 417.9** 350.4** 9.6 8.5 

     *p<0.05, **P<0.01 by Dunnett’s test 
 
Motor activity:  Total motor activity counts in males were 248.8, 184.7, 32.8 and 16.4 at doses of 
0 (control), 1, 10 and 20 mg/kg bw respectively.  A similar pattern was observed in females, where 
total counts were 359, 319, 37.3, and 31.8 at the same doses.  Statistical significance (p<0.001) 
was achieved at the two high-doses in males and females.  The linear constructed variable of total 
motor activity counts versus time was significantly (p<0.01, p<0.001) increased in males at 1, 10 
and 20 mg/kg bw and females at 10 and 20 mg/kg bw.  There were no other effects considered 
treatment-related at other time points. 
 
Ophthalmoscopy:  Occasional incidences of focal nuclear opacity, focal chorioretinal atrophy, red 
eye discharge, vitreous haemorrhage, and persistent pupillary membrane were noted in a few animals 
in both treated and control groups.  The effects were considered incidental to treatment. 
 
Gross Pathology of non-perfused animals:  Gross pathological examination of aldicarb sulfone 
treated rats did not reveal any treatment-related findings. 
 
Gross and Histopathology of perfused animals:  No findings attributable to treatment with 
aldicarb sulfone were observed in rats at the high-dose.  Mild meningeal haemorrhage was observed 
microscopically in one control female rat.  The examining pathologist considered that the change was 
likely to be of agonal origin.  Mid- and low-dose animals were not examined.   
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Brain measurements:  There were no significant differences between treated and control groups for 
brain weight, length or width measurements. 
 
Babish JG (1977) Neurotoxicity evaluation of UC 21865 in white leghorn hens (Gallus 
domesticus). Food and Drug Research Laboratories Inc. Report 5233, dated January 26, 
1977 Sponsor: Union Carbide Corporation [Union Carbide Corporation; Submission No.: 
1355, reference T75; A3162 B20] 
 
No test guideline or quality assurance statement was issued with this report. 
 
Leghorn hens (source not specified; 13 months of age) were used in a study designed to evaluate the 
potential neurotoxicity of aldicarb sulfone.  Aldicarb sulfone (source not specified; sample No.: 
37-524) in corn oil was given to each of 40 white Leghorn hens by gavage at a dose of 250 mg/kg 
bw.  This was claimed to be the approximate LD50 determined in previous studies.  Tri-o-tolyl 
phosphate was given to a group of ten hens at 500 mg/kg bw as a positive control, while an 
additional ten hens were administered the vehicle only, at a dose volume of 2.5 mL/kg.  Animals 
were observed for mortality, gross signs of neurotoxicity, appearance and behaviour for 21 days 
following treatment. Any surviving animals in the test group were then administered a second dose of 
aldicarb at the same dose by oral gavage and observed for a further 21 days.  Neurotoxic 
observations were graded beginning day 7 of dosing and continuing three times daily until day 42.  
The grading scale and associated signs are outlined in the Table below. Animals displaying 
neurotoxic signs and all positive controls were killed and subjected to gross necropsy examination.   
 

Category Associated signs Score 

Symptom free none 0 points 

Doubtful or minor signs leg weakness 2 points 

Positive paralytic signs lack of leg coordination 
loss of balance 

tendency to fall backwards 

8 points 

Advanced paralytic signs inability to walk and 
hyperextension 

ataxia 
prostration 
moribundity 

12 points 

Death none 16 points 

 
Mortality:  There was one death in the vehicle control group, three deaths in the positive control 
group, and six deaths in the aldicarb treated group. 
 
Clinical signs:  Convulsions and/or salivation were observed in five hens generally about 1 hour after 
the first dosing with aldicarb sulfone.  These animals subsequently died within 24 hours.  At gross 
necropsy, internal haemorrhaging was observed in two of the dead animals suggesting the possibility 
of death due to incorrect intubation.  Similarly, salivation and/or convulsions were noted in 3 treated 
hens following the second dose of aldicarb sulfone. 
 
Body weight:  There were no treatment-related differences in body weight between aldicarb treated 
hens and control hens.  The mean body weight of TOCP treated group was 11 and 22% lower than 
controls at days 21 and 42 respectively. 
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Neurotoxic observations:  Of the aldicarb treated birds, 15% died on the first day of dosing, while 
others were classified as showing either no or doubtful signs of toxicity (scores 0-2).  Positive 
neurotoxic signs were observed in the TOCP treated group 15-18 days after dosing and continuing 
through to study termination (scores 0-16).   
 
Gross necropsy:  No observations were recorded in control animals.  One positive control animal 
was recorded as skinny with a protruding breastbone.  The predominant observations in aldicarb 
treated birds were skinny with protruding breastbone and loss of feathers around the lower back, 
thigh, breast and anus. 
 
Summary:  This study was not considered to be adequate for regulatory purposes.  
 
11 IMMUNOTOXICITY STUDIES 
 
Fenters JD, Thomas PT, Eisenberg WC, Furedi-Machacek EM, Ratajczak HV & Hall A 
(1986) Thirty four day immunotoxicity study of aldicarb in mice. IIT Research Institute, 
Life Sciences Research Department, Chicago, Illinois, USA. Report no. L08125, dated 
March 14, 1986 Sponsor: Union Carbide Agricultural Products Co. Inc., Research 
Triangle Park, North Carolina, USA. [Rhone-Poulenc Rural Australia Pty Ltd; 
Submission No.: 11791, reference T19] 
 

The same data were also published in Thomas PT & Ratajczak HV (1988) Assessment of 
carbamate pesticide immunotoxicity. Life Sciences Research, IIT Research Institute, 
Chicago, Illinois, USA. Toxicol Indust Health 4: 381-390 Published. 
 
No test guideline or quality assurance statement was issued for this report. 
 
Aldicarb (batch 62JKCZ4/HTS4839AA, purity 95.5%; Union Carbide Agricultural Products Co. 
Inc.) was administered to groups of 50 female hybrid B6C3F1 mice (Charles River Breeding Labs, 
Wilmington, MA) or 20 outbred Swiss Webster mice (Sasco Inc., Madison, Wisconsin) in their 
drinking water at a concentration of 0, 0.1, 1.0, 10.0, 100, or 1000 ppb (equal to 0.00004, 
0.00038, 0.00381, 0.0375, or 0.364 mg/kg bw/day; NB. 0.1 ppb was incorrectly reported in the 
published study as being 0.0004 mg/kg bw/day) for 34 days. Stability studies performed at weekly 
intervals for six separate batches of the stock solution indicated that the measured concentration of 
aldicarb in water was within 14% of the nominal 10 ppm concentration (ie. range 8.63-11.76 ppm 
with a mean of 10.38 ppm) and was stable for at least 7 days when stored at room temperature.  
 
The integrity of the immune response of aldicarb-treated mice was assessed by quantifying the 
plaque forming cell (PFC) response to intravenously administered sheep erythrocytes, the T and B 
cell blastogenesis to mitogens (bacterial liposaccharide, LPS), a mixed lymphocyte culture (MLC) 
response and the host resistance to an infectious challenge with influenza (A/2 Taiwan) virus. 
However, whereas both mouse strains were tested in the PFC assay (10/strain) only B6C3F1 mice 
were used for the influenza virus challenge (20/group), lymphocyte blastogenesis and MLC assays 
(both 5/group). Positive control groups for the influenza challenge, PFC, MLC and lymphocyte 
blastogenesis assays (ie. with 20, 6, 5 and 5/group respectively) were treated with 
cyclophosphamide. For the influenza challenge, control mice were treated at 30 mg/kg bw/day IP for 
14 days whereas for the other assays the control mice received a single IP dose of 80 mg/kg bw 24 
h before sacrifice.  
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All mice were monitored daily for mortality and clinical signs. However, bodyweight and food 
consumption were recorded (weekly and daily, respectively) only for the groups of 10 mice from 
each strain that were destined for the immuno-function tests. The mean daily aldicarb intake (mg/kg 
bw/day) for these mice was calculated weekly from the body weight and daily water consumption. 
On day 34, treated mice were killed and subjected to a necroscopy and histopathological 
examination of the thymus, spleen, femur, mesenteric and submandibular lymph nodes. Only the 
brain, liver, spleen and thymus were weighed. Haematological parameters measured were RBC, Hb, 
Hct, MCV, MCH, MCHC, and total and differential WBC count.  
 
There were no treatment-related deaths, clinical signs or changes in body weight and water 
consumption. Although the total number of PFC observed for the outbred Swiss Webster strain 
controls was about 30% greater than for the hybrid B6C3F1 strain, there were no significant 
reductions in the number of PFC formed in either strain except for positive-control mice treated with 
cyclophosphamide (p=0.05). Similarly, other immunological tests monitoring immunological status, 
namely survival following influenza virus challenge, splenic B-cell mitogenesis to LPS or the ability of 
T-cells to recognise allogeneic cells and proliferate in an MLC were not significantly different from 
controls. Positive control groups treated with cyclophosphamide had the expected marked 
immunosuppression in all tests. All measured haematology parameters and organ weights were not 
significantly different from controls and the histopathological examination did not reveal any 
ultrastructural changes suggestive of a change in immune response. 
 
Olson LJ, Erickson BJ, Hinsdill R, Wyman JA, Porter WP, Binning LK, Bidgood RC & 
Nordheim EV (1987) Aldicarb immunomodulation in mice: An inverse dose-response to 
parts per billion levels in drinking water. Departments of Bacteriology, Entomology, 
Horticulture and Statistics. University of Wisconsin, Wisconsin, USA.  Arch Environ 
Contam Toxicol 16: 433-439 Published. [Rhone-Poulenc Rural Australia Pty Ltd; 
Submission 11791, reference T17] 
 
Aldicarb (batch 2-54B, purity 98% for experiments 1, 2 & 4; Chem Services, West Chester, PA; or 
batch H203; purity 99% for experiment 3 from the US EPA) was administered to groups of female 
CF1 mice (Sasco King, Oregon, WI; experiments 2 and 4) or outbred female Swiss Webster mice 
(Charmany Farms Breeding Colony University of Wisconsin, Madison, WI; experiments 1 and 3) in 
their drinking water. The experimental protocols for the 4 experiments are shown in the Table below. 
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Experimental protocols 
 

Experiment Duration – Days of 

Dosing before assay 

Aldicarb Concentration 

(ppb) 

Mice/treatment 

1 14 0, 10, 100, 1000 n=5 

2 32, 34, 36, 38, 40, 42, 44 0, 1, 10, 100, 1000 n=5 except for the day 34 

treatment 

where n=10 

3 34 0*, 1, 10, 100, 1000 n=10 

4 34 0*, 1, 10, 100, 1000 n=10 except for the distilled 

water 

control where n=20 and 

shams where n=5 

* A positive control group treated with cyclophosphamide (20 mg/kg bw) was included in experiments 
3 and 4 only. 
 
Although no stability studies were performed, aldicarb solutions were freshly prepared at 2 week 
intervals and their concentrations confirmed by GC. All mice in experiments 1, 3 and 4 were 
challenged with sheep erythrocytes (SRBC) 4 days prior to performing splenic plaque forming cell 
(PFC) assays. Experiment 2 involved measurements of direct PFC and plasma haemolysin levels at 
2 day intervals over 14 days following SRBC challenge on day 30. In all four experiments, body 
weight, spleen, kidney, liver, thymus, heart, total and differential WBC count, Hct, nucleated bone 
marrow cell count, plasma protein concentration, and lymphocyte ‘viability’ (sic) were assessed at 
the terminal kill. Changes in body weight were calculated relative to the weight measured just prior to 
treatment. Phagocytotic activity of peritoneal exudate cells (PEC) and peripheral blood cells was 
measured using chemiluminescence in experiment 4 only 
 
There were no treatment-related deaths, clinical signs or changes in body weight in any of the four 
experiments. However, in experiment 2, heart and kidney weight relative to body weight were 
significantly elevated (p<0.05) among all aldicarb-treated mice though not in any dose-related 
manner (ie. 14%, 9%, 8%, 10% for the heart and 8%, 7%, 4%, 4% for the kidney at 1, 10, 100 or 
1000 ppm respectively). There was also a slight increase for mean relative spleen weight and a slight 
reduction in mean relative thymus weight for all aldicarb-treated mice although none were significant 
or exhibited any apparent dose-response relationship. It was stated that there were no changes in 
body or organ weights in experiment 1 and that the results observed in experiment 2 were 
representative of those in experiments 3 and 4, however, no data were shown to verify these 
statements.  
 
Although there was a significant reduction (p<0.05) in the number of PFC observed after treatment 
at 10 ppb in experiment 1 and at 1 ppb in experiments 2 and 4 (suggestive in experiment 3, 
p=0.057), there appeared to be no significant reduction at 10, 100 or 1000 ppb in experiment 2 (no 
data shown for experiments 3 and 4). There were no changes in any measured haematological 
parameter or with the plasma protein concentration in any of the 4 experiments. 
 
Hemolysin titre in experiment 2 (the only data shown) was significantly changed (p<0.05) only at 1 
ppb. At day 34 the titre was elevated by approximately 2-fold whereas it was reduced by 39% at 
day 36, 40% at day 38 and 44% at day 40. No data for days 42 and 44 were shown, however, 
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these were stated to be at or below control levels. Apparently a similar response at 1 ppb was also 
observed in experiments 3 and 4, however, there were no data shown to corroborate this assertion.  
 
Phagocytotic activity in peripheral blood revealed a non-significant reduction at concentrations of 1, 
10 and 100 ppb (ie. 12%, 9% and 8% respectively) and a 16% elevation at 1000 ppb relative to the 
distilled water control. By contrast a clear inverse dose-response relationship was observed in PEC, 
whereby at 1 ppb it was depressed by 37% but elevated by 15%, 35% and 80% at 10, 100 and 
1000 ppb respectively relative to the negative control. The positive control (cyclophosphamide) 
produced the expected marked reduction in activity (by 60%). No comparative data with the sham 
controls (untreated) were shown.  The interpretation of an inverse dose response is difficult, hence 
attributing any scientific importance to this study is not possible.   
 
Fiore MC, Anderson HA, Hong R, Golubjatnikov R, Seiser JE, Nordstrom D, Hanrahan L 
& Belluck D (1986) Chronic exposure to aldicarb contaminated groundwater and human 
immune function. Center for Disease Control, Division of Field Services, Epidemiology 
Program Office, Wisconsin Division of Health, Madison, Wisconsin, USA. Draft Report. 
Report date: September 3, 1986 [Rhone-Poulenc Rural Australia Pty Ltd; Submission No.: 
11791, reference T13] 
 
Following a report by Olsen et al., (1987) suggesting that low aldicarb concentrations, commonly 
detected in the groundwater in areas adjacent to intensive potato growing areas, could modulate the 
immune function, a cross-sectional study of exposed and unexposed residents (in Portage County, 
Wisconsin) was initiated to assess potential human immunodysfunction. A total of 37 adult females 
aged between 18 and 70 who regularly drank aldicarb-tainted household tap water were recruited 
into the study. A condition of recruitment was that the presence of aldicarb (ie. >1 ppb) in their 
drinking water had been confirmed within the 12 months prior to the study. The exclusion criteria for 
recruitment were; not pregnant, no known malignancy, no phenytoin treatment in the last 3 months, 
and no viral, bacterial or other infection over the previous 4 weeks (that required treatment). The 
control group of 13 adult females were recruited from within the Community Human Services 
Department. This group was selected using the same exclusion criteria but drank water from the 
municipal supply which contained no detectable aldicarb (detection limit=1 ppb).        
 
Using collected peripheral blood the following haematological parameters were quantified; Hct, 
RBC, MCV, platelet count, WBC and a differential count, T-cell subsets (ie. T4 (CD4+), T8 
(CD8+) and T11) and B cells. Immune function tests involved an assessment of humoral activity 
competency by monitoring the tetanus antibody titre before and 14 days after challenge with tetanus 
toxoid, and assessing lymphocyte responsiveness following stimulation with mitogens (ie. 
phytohaemagglutinin, conconavalin A and pokeweed mitogen) or with antigens (ie. C. albicans, 
tetanus, MLC alloantigens). The concentrations of the respective immunoglobulin classes (ie. IgG, A 
& M) in serum were also quantified.      
 
There were no apparent differences between the control and test group in terms of their average age 
(ie. 37.6 and 42.7 for test and control groups respectively), smoking history, frequency of alcohol 
use, known environmental or occupational toxin exposure, number of visits to a general practitioner, 
number of hospital admissions, medication including birth control, or x-ray exposure during the 
preceding month. Similarly, although the daily water consumption (from 14-day fluid intake logs) 
ranged between 100 and 3158 mL per person, the average consumption between the groups was 
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not significantly different, ie. 1104 mL and 1060 mL for the test and control groups respectively. 
Hence, the daily aldicarb intake for the test group ranged between 0.3 to 48.2 µg/day (mean=15.0 
µg/day). No bodyweight data were reported so it was no possible to calculate intake as a function of 
either individual or group mean bodyweight.  
 
Although there were no significant differences in serum immunoglobulin concentrations between the 
groups, in most lymphocyte proliferation assays or in most of the measured haematological 
parameters, there were significant reductions observed in the percentage of T4 lymphocytes (by 
10%; p<0.02), elevations in the percentage (28%; p<0.02) and absolute count (by 23%; p<0.05) of 
T8 lymphocytes, and a reduced T4:T8 ratio (by 26%; p<0.02). Repeated blood sampling on 6 
women (ie. 5 test and 1 control) who had T4:T8 ratios that were less than one showed no change in 
this ratio at either 2 or 8 weeks later [It was noteworthy that there was no apparent correlation 
between the reduced T4:T8 ratio and the quantity of aldicarb ingested among the 5 test volunteers. 
Furthermore, 2 of these 5 test volunteers were drinking water containing 24 ppb and 64 ppb 
respectively. The Wisconsin State law enacted in 1981 had an enforcement aldicarb limit of 10 ppb 
for groundwater wells, suggesting that at least some of the recruited volunteers in the test group had 
little regard for any potential health effects given that the aldicarb concentration in their wells had 
been monitored within the previous 12 months]. Lymphocyte proliferation in response to C. albicans 
challenge was significantly elevated (p<0.02) for test subjects relative to controls (approximately 4-
fold).  
 
The investigators postulated that although there was no evidence of any clinical symptoms consistent 
with an altered immunological status, the observed changes may signal some clinical effects that may 
arise sometime in the future (see also Mirkin et al., 1990).  
 
Thomas PT, Ketels KV, Ratajczak HV, Furedi-Machacek EM, Fenters JD, Hagen K (1989) 
Immunotoxicology study of aldicarb in mice: Phase II. IIT Research Institute, Life 
Sciences Research Department, Chicago, Illinois, USA.. Report no. 5152-87, dated 
February 2, 1989 Sponsor: Rhône-Poulenc Ag Co., Research Triangle Park, North 
Carolina, USA. [Rhone-Poulenc Rural Australia; Submission No.: 10927, reference T14; 
A3162/27 B3] 
 
The same data were also published by Thomas P, Ratajczak H, Demetral D, Hagen K & 
Baron R (1990) Aldicarb immunotoxicity: Functional analysis of cell-mediated immunity 
and quantitation of lymphocyte subpopulations. IIT Research Institute, Life Sciences 
Department, Chicago, Illinois, USA. Fundam Appl Toxicol 15: 221-230 Published. 
 
It was stated that this study was carried out in compliance with GLP as set forth in the Environmental 
Protection Agency Pesticide Programs GLP Standards, Federal Register 48(230): 53946-53969 
(1983) and Federal Register 48(86): 18738-18739 (1984), with the exception of analyses of the 
dosing solutions for stability and homogeneity.   
 
Prompted by the observation by Fiore et al., (1986) that women drinking water containing 
detectable levels of aldicarb (ie. =1 ppb) had elevated numbers of CD8+ cytotoxic/suppressor T 
cells and an increased percentage of CD8+ total lymphocytes, the possibility of establishing a mouse 
model to investigate a variety of subtle changes to the immune system was explored. To simulate 
'environmentally relevant' levels, 3 concentrations of aldicarb (batch 12-SBL-30 with a purity of 
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99.9% or batch 15-SBL-5 with a purity of 99.5% from Rhône-Poulenc Ag Co.), namely 0, 1.0, 
10.0, or 100 ppb (equal to 0.00032, 0.00311, or 0.033 mg/kg bw/day) were administered to 
groups of female B6C3F1 mice (12/group; Charles River Breeding Labs, Wilmington, MA) in their 
drinking water for 34 days. Stability studies performed at 2-5 day intervals indicated that the 
concentration of aldicarb in water was within 10% of the nominal 100 ppb concentration (range 97-
108 ppb, mean 103±4) for the stock solution and was stable for at least 10 days when stored at 
room temperature. A group of untreated female mice (n=12) was treated with the 
immunosuppressive agent cyclophosphamide at 180 mg/kg bw IP 24 or 48 h before sacrifice and 
designated a positive control group. Natural killer (NK) cell activity was assessed after IP treatment 
with Poly I:C at 50 µg/mouse 24 h before sacrifice.  
 
All mice were monitored daily for mortality and clinical signs. Bodyweight was recorded weekly 
whereas water consumption was measured twice per week to enable the mean daily aldicarb intake 
to be calculated. On day 34, mice were killed and subjected to a limited necroscopy that examined 
and weighed the spleen, thymus, kidneys and liver. Lymphocyte subpopulations 
(suppressor/cytotoxic-T cells, helper-T cells, total T cells and total B cells) derived from cells teased 
from the spleens of aldicarb and cyclophosphamide-treated mice were quantified by fluorescence-
activated cell sorting following labelling with the appropriate fluorochrome-tagged monoclonal 
antibodies. Changes in interferon-stimulated NK cell activity relative to YAC-1 lymphoma cells were 
monitored by a radiolabelled chromium-release assay (ie. % cytotoxicity). Spleen cell suspensions 
for the NK cell activity assessment were harvested from all untreated, aldicarb-treated and Poly I:C–
treated (positive control) mice. Cytotoxic T-cell activity was assessed in groups of aldicarb-treated 
mice that had been sensitised to 1x107 viable mastocytoma tumor cells (P815) on day 25 of 
treatment. Lysis of the 51Cr-labelled P815 tumor cells by spleen cell suspensions collected on day 35 
of treatment was assessed in vitro.  
 
There were no treatment-related deaths or clinical signs attributable to treatment with aldicarb. 
Necroscopy revealed no abnormalities and neither absolute nor bodyweight-relative organ weights 
showed any treatment-related changes. A significant increase (p=0.05) in bodyweight-relative 
thymus weight observed at 10 ppb was not accompanied by any increase at 100 ppb and so is 
unlikely to be treatment related. However, as expected, cyclophosphamide treatment resulted in a 
significant reduction (p=0.001) in absolute and bodyweight-relative weights of the spleen and 
thymus. Although cyclophosphamide treatment significantly changed the relative ratio of lymphocyte 
subpopulations and the cytolytic activity of T-cells, aldicarb treatment did not cause any significant 
changes in lymphocyte subpopulations, cytolytic activity or cell viability. Similarly, no significant 
changes in NK activity were observed among aldicarb-treated mice.  Hence, in conclusion, aldicarb 
treatment did not appear to cause any changes in cell-mediated immunity as measured in a number of 
functional assays.  
 
Selvan RS, Dean TN, Misra HP, Nagarkatti PS & Nagarkatti M (1989) Aldicarb 
suppresses macrophage but not natural killer (NK) cell-mediated cytotoxicity of tumor 
cells. Department of Biology, Virginia Polytechnic Institute and State University, 
Virginia, USA. Bull Environ Contam Toxicol 43: 676-682 Published. 
  
The effects of aldicarb on the capacity of macrophages and natural killer cells to mediate cytotoxicity 
against LSA lymphoma cells (syngeneic for C57BL/6 mice) was investigated. When aldicarb (Chem 
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Services, PA, USA; purity not reported) was injected daily for 7 days into groups of 5-10 female 
C3H/HeJ mice (NIH, Bethesda, MD, USA) as an IP dose that ranged between 0.01 and 10 ppb 
(ie. approximately equivalent to between 55 pg/kg bw/day and 55 ng/kg bw/day assuming an 
average bodyweight of 18 g), it was observed that there was a significant decrease (p<0.05) in the 
macrophage-mediated cytotoxicity but not the NK-mediated cytotoxicity. However, this reduction in 
macrophage-mediated cytotoxicity was markedly reduced if mice were treated only once with 
between 0.1 to 1000 ppb of aldicarb. Although significance was also achieved at all doses, it was 
claimed on the basis of slightly increased cytotoxicity at the lowest tested dose of 0.1 ppm relative to 
that at 10, 100 and 1000 ppb, that there was evidence of an inverse-dose relationship, a feature not 
observed after 7 days of treatment.  
 
Dean TN, Selvan RS, Misra HP, Nagarkatti M & Nagarkatti PS (1990) Aldicarb treatment 
inhibits the stimulatory activity of macrophages without affecting the T-cell responses in 
the syngeneic mixed lymphocyte reaction. Department of Biology, Virginia Polytechnic 
Institute and State University, Virginia, USA. Int J Immunopharmacol 12: 337-348 
Published. 
 
The effects of aldicarb on syngeneic mixed lymphocyte reaction in which CD4+ T-helper cells 
(autoreactive T-cells) respond to self or syngeneic Ia molecules expressed on macrophages was 
investigated. The effect of aldicarb was delineated at both the responder and stimulator cell-level. 
When aldicarb (Chem Services, PA, USA; purity 99.4%) was injected into C3H/HeJ mice (NIH, 
Bethesda, MD, USA) as a single IP dose that ranged between 0.1 and 1000 ppb (ie. approximately 
equivalent to between 0.55 ng/kg bw and 5.5 µg/kg bw assuming an average bodyweight of 18 g), it 
was observed that there was a decrease in the stimulatory functions of macrophages, as determined 
by a decreased capacity to stimulate normal autoreactive T-cells. Further investigation revealed that 
the decreased stimulatory capacity of macrophages was not due to decrease in the expression of Ia 
antigens, since flow cytometric analysis of macrophages demonstrated normal levels of Ia expression. 
Also, cell-mixing experiments did not demonstrate any suppressor macrophages. The addition of 
exogenous interleukin-1, however, completely reconstituted the defective stimulatory activity of 
macrophages. In contrast to these effects on macrophages, it was observed that there was no 
evidence of alteration in the ability of autoreactive T-cells to respond to syngeneic Ia molecules 
expressed on normal macrophages. In addition, responsiveness of T-lymphocytes to allogeneic Ia 
antigens was also unaltered. These data suggested that aldicarb selectively suppress the stimulatory 
activity of macrophages by inhibiting IL-1 mediated signal to the T-cells without directly affecting the 
T-cell functions.  
 
Mirkin IR, Anderson HA, Hanrahan L, Hong R, Golubjatnikov R & Belluck D (1990) 
Changes in T-lymphocyte distribution associated with ingestion of aldicarb-contaminated 
drinking water: A follow-up study. Centers for Disease Control, Division of Field Services, 
Wisconsin, USA. Environ Res 51: 35-50 
 
Fiore et al., (1986) published a report suggesting that human ingestion of aldicarb-contaminated 
drinking water caused changes in T-cell distributions, namely an increase in the mean number of 
CD8+ cytotoxic suppressor T-cells. To confirm this finding a follow-up study was done in 1987. Of 
the 50 women who participated in the first study, 45 also participated in the follow-up: 18 had been 
previously exposed to aldicarb and 27 were unexposed. In the follow-up study, only 5 women were 
found to have ongoing exposure to aldicarb  in drinking water (range 1.2-5.3 ppb with a mean of 2.5 
ppb or between 0.001-0.07 µg/kg bw/day (mean=0.022 µg/kg bw/day - based on water 
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consumption logs). These 5 women had a significantly increased mean percentage of lymphocytes 
(p=0.005, Wilcoxon test), an increased number of CD2+ T-cells (p=0.046, Wilcoxon test), and an 
increased number of total CD8+ T-cells relative to 39 unexposed women. Testing for pesticides (ie. 
aldicarb, simazine, metribuzin, dinoseb, alachlor, atrazine, linuron, and metolochlor), heavy metals (ie. 
cobalt, copper, iron, manganese, lead, tin, zinc, and mercury) or volatile organic compounds in the 
drinking water wells revealed the presence of aldicarb, metribuzin, atrazine, iron, manganese, zinc, 
copper, lead, copper, lead, nitrates and chloroform in some wells. However, only aldicarb and 
nitrates in 3 and 10 wells respectively were found to exceed the maximum permissible concentrations 
(10 ppb for aldicarb) from a total of 45 tested wells. Of 14 women exposed to aldicarb in their 
drinking water during the 1985 study and then no longer thereafter due to either the installation of in-
line charcoal filters or by changing to the municipal water supply, 3 had a 50% reduction in CD8+ 
cytotoxic suppressor T-cell count whereas 11 others who also had elevated CD8+ counts recorded 
no change. This lack of reversibility weakens the hypothesis, postulated in the 1985 study, linking 
aldicarb exposure with changes in lymphocyte subsets. 
 
Shirazi MA, Erickson BJ, Hinsdill RD & Wyman JA (1990) An analysis of risk from 
exposure to aldicarb using immune response of nonuniform populations of mice. U.S. 
Environmental Protection Agency, Corvallis, Oregon, USA Arch Environ Contam Toxicol 
19: 447-456  
Immunomodulation resulting from exposure to low concentrations of aldicarb in drinking water was 
investigated in mice (white outbred from Sasco King, Oregon, USA) in a series of studies. The 
splenic plaque forming cell (PFC) response to sheep RBC was measured for treatment levels of 0.01 
to 1,000 ppb (µg/L). Based on their initial and final body weights, the animal populations were 
uniform in all series of tests, but based on their net body weight change and PFC counts they were 
highly nonuniform in the 30- and 60-day tests and uniform in the 90- and 180-day tests. The mean 
PFC counts for animals in each treatment were calculated and compared with the mean PFC counts 
for animals in the controls in all four series of tests. This approach ignores the variability and 
nonuniformity in the animal population. The outcomes using this approach were stimulatory for the 
30- and 60-day tests and inhibitory for the 90- and 180-day tests. An alternative approach was 
developed based on the analysis of the distributions of the relative PFC counts of each animal in a 
treatment with each animal in a control, and specifically addresses the variability and nonuniformity in 
animal population as integral parts of the analysis. The distribution peaks were estimated by 
maximum likelihood and kernel/bootstrap procedures and were used to summarise the tests. The 
outcomes were consistently inhibitory, indicating immune suppression. The outcome of this approach 
converged to the outcome of the mean PFC approach for the 90- and 180-day tests where the 
animal populations were uniform.  
 
 
12 HUMAN STUDIES 
 
12.1 Acute Oral Administration 
 
Haines RG (1971) Ingestion of aldicarb by human volunteers: A controlled study of the 
effects of aldicarb on man. Union Carbide Corporation, Terryton, New York, USA. Report 
No.: not stated, dated February 11, 1971 Sponsor: Union Carbide Corp., Terryton, New 
York, USA. [Union Carbide Corporation; Submission No.:1355, reference T78; A3162/1 
B20] 
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Cope RW & Romine RR (1973) Temik 10G aldicarb pesticide. Results of aldicarb ingestion 
and exposure studies with humans and results of monitoring human exposure in working 
environments. Report nos. 111A13 & 116A16, dated April 17, 1973 Sponsor: Union 
Carbide Corporation, Terryton, New York, USA [Union Carbide Corporation; Submission 
No.:1355, reference T78; A3162/1 B20] 
 
No test guideline or quality assurance statement was issued for this report. 
 
Analytical grade aldicarb (Union Carbide Corp.; purity 99.2%; batch number not specified) was 
administered to 12 male volunteers (ages not reported; bodyweight 65 to 97.5 kg; not stated if the 
study was conducted blind) in 100 mL of drinking water. The 100 mL drink was ingested in one 
draft between 9.00-9.15 am (there was no mention of a meal and it was assumed that no food was 
consumed). Doses for the three treatment groups (with 4 individuals each) were 0.025, 0.05, or 
0.1 mg/kg bw based on the NOEL (0.1 mg/kg bw) established in a 2-year rat study (see Weil & 
Carpenter, 1965; section 6.2). However, it was predicted that because the rats had consumed 
aldicarb in the feed over a period of 24 h, a bolus administration to humans may result in clinical signs 
and/or suppression of blood ChE activity.  
 
In a dose range-finding study that was described in the 1973 report, the principal investigator (a 
male) and another male colleague volunteered (in November, 1970 and August, 1969 respectively) 
to ingest 0.26 and 0.05 mg/kg bw of ‘analytical grade’ aldicarb in milk or water.  This was 
consumed in one draft at 0800 and apart from collecting 3-hourly urine voids (over 24 h and 48 h at 
the low and high dose respectively) to monitor carbamate excretion, no other parameters were 
measured. There were no clinical signs reported at 0.05 mg/kg bw, however, at 0.26 mg/kg bw, PO 
atropine administration was necessary to aid recovery; though no details of the clinical signs or the 
time to recovery were reported. Carbamate excretion in urine over 24 h at 0.05 mg/kg bw 
accounted for 4.8% of the administered dose whereas at 0.26 mg/kg bw it was 8.1% after 48 h.  
The carbamate products were oxidised to aldicarb sulfone with peracetic acid prior to analysis with a 
gas chromatograph utilising a flame photometric detector. 
 
In the definitive 1971 study, whole blood ChE activity was determined for each volunteer by a 
radiometric method (hydrolysis rate change) using radiolabelled acetylcholine as the substrate at 1 h 
and 18 h before and then at 1, 2, 4 and 6 h after dosing. Urine specimens were also collected after 
the same time intervals with an additional sample being collected at 8 h. The chloroform-soluble 
metabolites in urine were extracted and oxidised with peracetic acid to form aldicarb sulfone and 
then this product (ie. total carbamates) was quantified using a GC fitted with a flame photometric 
detector.   
 
Clinical signs were observed in all 4 volunteers at 0.1 mg/kg bw. These signs being most severe 1-2 
h after dosing included nausea and vomiting, pinpoint non-reactive pupils, malaise, weakness, 
epigastric pain, yawning, sweating of the hands, forearms and forehead, salivation, and slurred 
speech. After 4 h most of these overt signs were no longer apparent, however, all reported a feeling 
of malaise which had apparently resolved 2 h later (ie. 6 h after dosing). Apparently none of these 
signs were sufficiently severe to warrant any clinical intervention. Apart from one volunteer (no. 6) at 
0.05 mg/kg bw who had a 'runny' nose at 1 h but not thereafter, no other clinical signs were 
observed among volunteers at either 0.05 or 0.025 mg/kg bw. As shown in the Table below ChE 
activity in whole blood was inhibited in a dose-related manner. The rate of aldicarb excretion as 
measured by total carbamate concentration in the urine averaged 8.1%. The mean cumulative 
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carbamate recovery after 8 h was 8.7%, 7.3% and 8.25% of the administered dose at 0.025, 0.05 
and 0.1 mg/kg bw respectively.  
 
 

ChE Inhibition† (mean percentage reduction) 
 Time after treatment (h) 

Volunteer no. 1 2 4 6 

 0.025 mg/kg bw 

1 42 37 20 2 

2 54 52 21 18 

3 50 32 [5] 8 

4 34 30 8 2 

Combined Mean 45 38 11 7 

 0.05 mg/kg bw 

5 52 42 27 5 

6 61 63 18 19 

7 69 40 12 6 

8 47 58 18 10 

Combined Mean 57 51 19 10 

 0.1 mg/kg bw 

9 54 46 15 2 

10 47 65 36 9 

11 72 77 58 40 

12 69 80 32 15 

Combined Mean 60 67 35 16 

        † Relative to the averaged pretest activity at 1 and 18 h before treatment. 
 
Based on the significant inhibition of whole-blood ChE activity at 0.025 mg/kg bw after 1 and 2 h, 
no NOEL could be established for this study. 
 
Wyld PJ, Watson CE, Nimmo WS & Watson N (1992) A safety and tolerability study of 
aldicarb at various dose levels in healthy male and female volunteers. Inveresk Clinical 
Research, Edinburgh, Scotland. Report no. 7786, dated March 11, 1992 Sponsor: Rhône-
Poulenc, Lyon, France [Rhone-Poulenc Rural Australia Pty Ltd; Submission No.: 9663; 
A3162/18 B2] 
 
It was stated that this study was conducted in compliance with EU Good Clinical Research Practice.  
QA statements were provided. 
 
The acute effects of technical aldicarb (Rhône-Poulenc; purity 99.0% and batch no. 25DEQ89) 
administered orally to healthy human volunteers (ages 18-50 years) in orange juice at 0.01, 0.025, 
0.05, or 0.075 mg/kg bw were monitored in a double blind, placebo controlled study. The study 
was performed with appropriate ethics committee approval, subject consent and subject exclusion 
criteria.  
 
The 3 clinical phases of the study were carried out in 8 separate sessions and a total of 38 male 
volunteers (6 of whom participated in 2 sessions but received the active in 1 session only) and 9 
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female volunteers (5 of whom participated in 2 sessions but received the active in 1 session only) 
completed the study. Sessions were spaced so that there was 8 days between dosing in sessions A 
& B, 4 days between dosing in sessions B & C, 6 days between dosing in sessions C & D, 3 days 
between dosing in sessions D & E, 27 days between dosing in sessions E & F and 1 day between 
dosing in sessions F & G and 12 days between dosing in sessions G & H. Details of the doses 
administered and the number of volunteers in each of the 8 sessions are shown in the Table below.  
 

Number of Volunteers  
Dose (mg/kg bw) 

 

Phase Session 0 0.01 0.025 0.05 0.075 Total 
I (males) A 3 0 4 1 0 8 

 B 5 0 0 3 4 12 
II (males) C 4 2 2 2 0 10 

 D 1 3 1 0 0 5 
 E 3 3 1 2 0 9 

III (females) F 1 0 1 1 0 3 
 G 2 0 1 1 0 4 
 H 3 0 2 2 0 7 

Total  22 8 12 12 4  

 
All volunteers were resident in the clinical unit from 16 h prior to dosing until 24 h after dosing. The 
aldicarb in orange juice was consumed by volunteers throughout a light breakfast (ie. over ~30 min).  
 
Vital signs (pulse rate, and systolic and diastolic BP in both the supine and erect position, pupil size 
and saliva production) and ECGs were determined at predose and 1, 2, 3, 4, 5, 6 and 24 h post 
dose. Blood was collected for haematology (measuring Hb, RBC, Hct, MCV, MCHC, WBC, 
differential count and platelets) and clinical chemistry (measuring BUN, glucose, AST, ALT, LDH, 
sodium, potassium, chloride, albumin, A/G, cholesterol, AP, calcium, creatinine, triglycerides, 
inorganic phosphate, bilirubin and ?-glutamyl transferase) at predose and 24 h post dose. Pulmonary 
function tests (FVC and FEV1) were measured using a spirometer at predose, and 1, 2, 3, 4, 5, and 
6 h post dose. Pupillometry and salivation were determined at predose and 1, 2, 3, 4, 5, and 6 h 
post dose. Clinical signs were recorded at actual times of reports from volunteers over the duration 
of the study.  
 
Blood for ChE estimations (by colorimetric assay) were collected at -16 h, -3 h and immediately 
predose and thereafter at 1, 2, 4, 6, 8, and 21 h post dose. Urinalysis (measuring pH, specific 
gravity, protein, glucose, ketones, bilirubin, blood and urobilinogen) was also performed on urine 
excreted before and 24 h after dosing, however, volumes were measured on pooled urine collected 
between 0-8 h and 9-24 h after dosing. 
  
There were no significant treatment related effects on blood pressure, pulse rate, pulmonary function, 
pupil size, saliva production or ECG in any of the volunteers. Urinalysis showed no treatment related 
effects and haematological parameters, whilst showing some high values, were not affected by 
treatment. 
 
A total of 24 clinical signs were reported. Details of the symptoms had been volunteered, elicited by 
questioning or observed by the investigators. Eleven in the placebo group (ie. in 6 of 22 volunteers); 
5 in the 0.01 mg/kg bw group (ie. in 3 of 8 volunteers); 3 in the 0.025 mg/kg bw group (ie. in 2 of 
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12 volunteers); 1 in the 0.05 mg/kg bw group of 12 volunteers; and 4 in the 0.075 mg/kg bw group 
in 3 of 4 volunteers. Clinical signs were associated with four main target organs, namely neurological 
(9 reports), gastrointestinal (3), respiratory (2) and skin (10). All clinical signs were reported by 
males except for one female in the placebo group who reported a petechial rash. Localised sweating 
was reported by 4 volunteers from various treatment groups that included the placebo group but 
excluded the 0.01 mg/kg bw group. Headache was reported in 3 volunteers, all from the 0.01 mg/kg 
bw group and gastrointestinal symptoms occurred in 2 placebo volunteers and one 0.025 mg/kg bw 
group volunteer. All these clinical signs were considered to be unrelated to treatment since they were 
not dose- or time to onset-related, or occurred with similar frequency in the placebo group. 
However, a male volunteer (no. 20) in the 0.075 mg/kg bw group, who had profuse whole-body 
sweating 1.5 h after dosing and which persisted for about 1.5 h thereafter, was deemed to have a 
treatment-related clinical sign. This volunteer (no. 20) had apparently only received a dose of 0.06 
mg/kg bw owing to an incorrect bodyweight measurement. In view of this clinical sign further 
investigation at 0.075 mg/kg bw was discontinued.  
 
As shown in the Table below, treatment resulted in dose-related reductions in ChE activity in plasma 
and erythrocytes with maximal reductions occurring about 1 h after administration. In females 
significant inhibition was observed after 1 h 0.025 mg/kg bw in both erythrocytes and plasma. As 
expected there were no significant changes in ChE activity in the placebo group with the change at 
each sampling time being no more than 2% of the overall mean in erythrocytes and 3% in plasma. 
The ChE inhibition is summarised below. 
 

ChE Inhibition (mean percentage reduction†) 

Male Female 

Dose (mg/kg bw)  
Time after 

Dosing (h) 
0.01 0.025 0.05 0.075 0.025 0.05 

Group Size  8 8 8 4 4 4 

1 12 34 54 69 49 67 

2 10 30 49 59 38 59 

4 4 15 27 34 19 32 

6 5 12 15 20 10 23 

8 4 5 7 9 2 9 

Plasma 

ChE 

 

21 3 5 1 0 4 3 

1 3 14 27 38 20 35 

2 3 13 18 23 14 25 

4 6 4 8 7 4 12 

6 1 3 5 6 3 8 

8 1 2 2 [5] 0 2 

Erythrocyte ChE 

21 13 1 [2] [6] [3] 4 

† Relative to averaged pre-treatment activity at 16, 3 and 0 days before dosing. Values in square brackets indicate 
the extent (%) to which the measured activity was greater than controls. 
 
The results shown in the Table reveal that females had significantly greater inhibition (p<0.05) of 
plasma ChE than males at both 1 h and 2 h after dosing at 0.025 mg/kg bw. Time to recovery in 
both sexes appeared to be related to dose, eg plasma activity at 0.025 mg/kg bw recovered after 
about 4 h whereas it was delayed to 8 h at 0.075 mg/kg bw (in males). 
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Hence, the NOEL for this study was 0.01 mg/kg bw based on a significant dose-related inhibition of 
ChE activity in erythrocytes and plasma at 0.025 mg/kg bw. 
 
12.2 Poisoning incidents 
 
Hirsch GH, Mori BT, Morgan GB, Bennett PR & Williams BC (1987) Report of illnesses 
caused by aldicarb-contaminated cucumbers. Health Protection Branch, Burnaby and 
Ottawa, Canada. Food Addit Contam 5: 155-160 Published. 
 
In 1985 the Canadian Health Protection Branch was involved in the investigation of over 300 reports 
of illness reported in the Vancouver area of British Columbia. Symptoms reported included nausea, 
vomiting, dizziness, muscle fasciculation and blurred vision. A review of the onset of symptoms and 
food consumed suggested that at least 140 people had become ill from eating cucumbers adulterated 
with a carbamate pesticide. The presence of aldicarb sulfoxide and aldicarb sulfone but no 
unchanged aldicarb in the cucumbers was confirmed by laboratory analysis. An estimate of the dose 
of aldicarb ingested was estimated in 13 cases and ranged between 0.01 and 0.03 mg/kg bw. These 
intake levels were stated to be below those reported in human studies by JMPR (ie. between 0.05 
and 0.1 mg/kg bw) which caused clinical signs and inhibition of plasma ChE activity.  
 
Goldman LR, Beller M & Jackson RJ (1990a) Aldicarb food poisonings in California, 
1985-1988: Toxicity estimates for humans. California Department of Health Services, 
Environmental Epidemiology and Toxicology Branch, Emeryville, USA. Arch Environ 
Health 45(3): 141-147 Published. 
 
*Published erratum appeared in Arch Environ Health (1990) 45(6): following 380  
 
Although aldicarb is not registered for use on watermelons or cucumbers in the USA, there have been 
several mass food poisoning incidents directly linked with the illegal use of aldicarb in these two 
crops. The presence of aldicarb sulfoxide (an acute equitoxic metabolite of aldicarb) in the 
fruit/vegetable was ultimately traced back to aldicarb use on one or two isolated properties. In an 
attempt to determine the range of aldicarb doses that caused clinical signs in humans, four outbreaks 
that occurred between 1978 and 1988 were reviewed. These are described below; 
 
Outbreak 1 (Nebraska, USA, 1978): Acute diarrhoea and vomiting were observed in 5 people 1 h 
after eating aldicarb-contaminated cucumbers that had been grown hydroponically. The aldicarb 
sulfoxide concentration measured in the cucumbers ranged between 6.6 and 10.7 ppm (mg/kg). 
 
Outbreak 2 (California, USA, 1985 – see Goldman et al., 1990b): Widespread illness affecting over 
1000 people was traced to the consumption of aldicarb-contaminated watermelons. The aldicarb 
sulfoxide concentration in the melons was the lower limit of detection, namely 0.2 ppm (mg/kg). 
 
Outbreak 3 (California, USA, 1987): A family of 4 had nausea, abdominal cramping, and vomiting 
45 min after eating a watermelon containing aldicarb sulfoxide at 0.3 ppm (mg/kg). 
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Outbreak 4 (California, USA, 1988): Several people had characteristic signs of OP poisoning after 
consuming aldicarb-contaminated cucumbers. Aldicarb sulfoxide levels measured in the contaminated 
cucumbers was found to be between 1.8 and 4.67 ppm (mg/kg). 
 
In the analyses of the contaminants in the watermelons and cucumbers, no unchanged aldicarb was 
detected. Dosage estimates causing clinical signs were based on self reports detailing the quantity of 
fruit or vegetable consumed, the averaged weight of the edible portion of the fruit or vegetable, 
estimates of body weight and the concentrations of aldicarb sulfoxide measured in the fruit or 
vegetable. There was no discussion relating to the duration of clinical signs or final outcome. 
However, only one patient who had the second highest (estimated) aldicarb dose of 0.054 mg/kg bw 
required atropine treatment. Hospitalisation, though, was generally required for all patients having 
ingested doses in excess of 0.01 mg/kg bw.  
 
The amount of aldicarb sulfoxide consumed in each case was estimated to be between 0.006-0.057 
mg/kg bw for the 1978 outbreak, between 0.0021 and 0.060 mg/kg bw for the 1985 outbreak, 
between 0.0011 and 0.0048 mg/kg bw for the 1987 outbreak, and between 0.0023 and 0.0074 
mg/kg bw for the 1988 outbreak. The investigators noted that clinical signs were reported at doses 
estimated to be below the current US EPA established LOEL of 0.025 mg/kg bw and NOEL of 
0.01 mg/kg bw based on the inhibition of plasma ChE activity in a human volunteer study. 
 
*An erratum was subsequently published indicating the estimated dosages ranged between 0.0023 
[corrected] and 0.060 mg/kg bw, and most were well below the 0.025 mg/kg bw LOEL for 
subclinical plasma ChE depression reported for humans.  
 
Goldman LR, Smith DF, Neutra RR, Saunders LD, Pond EM, Stratton J, Waller K, 
Jackson RJ & Kizer KW (1990b) Pesticide food poisoning from contaminated watermelons 
in California, 1985. California Department of Health Services, Environmental 
Epidemiology and Toxicology Branch, Emeryville, USA. Arch Environ Health 45: 229-236 
Published. 
 
This report described the largest known outbreak of food-borne pesticide illness ever to occur in 
North America. This was attributed to watermelons contaminated through the illegal or accidental use 
of aldicarb by a few farmers in one part of the state of California. Within California, a total of 1,376 
illnesses resulting from consumption of watermelons was reported to the California Department of 
Health Services. Of the 1,376 illnesses, 77% were classified as being probable or possible carbamate 
illnesses. Many of the case reports involved multiple illnesses associated with the same melon among 
unrelated individuals. Seventeen individuals required hospitalisation. There were 47 reports of illness 
involving pregnant women, two of whom reported having subsequent stillbirths. Thirty-five of the 
remaining pregnant women were followed-up 9 months after the epidemic; no additional stillbirths 
were found.  
 
Burgess JL, Bernstein JN & Hurlbut K (1994) Aldicarb poisoning. A case report with 
prolonged cholinesterase inhibition and improvement after pralidoxime therapy. Section of 
Emergency Medicine, University of Arizona Health Sciences Center, Tucson, USA. Arch 
Intern Med 154: 221-224 Published. 
Owing to its usual formulation as either dust-free gypsum granules or low-dust corn cob grit, acute 
aldicarb poisoning incidents by ingestion are relatively uncommon in humans. However, this report 
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describes the case of a 43-year-old man who developed severe cholinergic symptoms and 
progressive weakness requiring intubation for 5 days (120 h) after eating a meal (dinner) that had 
been tainted with aldicarb (there was no discussion concerning the intent of this poisoning given that 
there had been several episodes during the previous 6 months and one of these required emergency 
treatment). As shown in the Table below both his erythrocyte and plasma ChE activities (measured 
by an unreported method) were still markedly reduced even 44 h after the appearance of clinical 
signs (approx. 15-20 min after the meal).  
 
ChE Inhibition (mean percentage reduction†)  
 

Time* (h) Plasma Erythrocyte 
6 95 ND 
44 65 54 
58 18 ND 
80 20 ND 
130 ND 2 
168 2 18 
528 7 15 

* Time after onset of clinical signs; † Relative to the mean of the normal range in plasma (4499-13320 U/L) and 
erythrocytes (9.9-18 U/mL); ND=Not done. 
 
A blood sample collected 15 h after the onset of symptoms contained 0.1 µg/mL of aldicarb, 
1.7 µg/mL of aldicarb sulfoxide and 3.4 µg/mL of aldicarb sulfone. However, a standard screen for 
22 common organophosphate pesticides in urine failed to demonstrate concurrent exposure on the 
day of admission. The patient demonstrated progressive neuromuscular improvement concurrent with 
combination atropine/pralidoxime treatment and recovered uneventfully. Follow-up visits were 
asymptomatic. 
 
Grendon J, Frost F & Baum L (1994) Chronic health effects among sheep and humans 
surviving an aldicarb poisoning incident. Washington State Department of Health, Office 
of Toxic Substances, Olympia, USA. Vet Hum Toxicol 36: 218-223 Published. 
 
In 1989, a large scale aldicarb poisoning of grazing sheep occurred in south central Washington 
State, USA. Among 1600 animals in 3 different groups, 288 of 318 sheep in 1 group died within 2 h 
of exposure. Based on the presence of aldicarb residues in the rumen of 3 of 4 tested sheep and 
reduced ChE activity (by between 32 and 79% of normal) in the brain, retina and whole blood of 
another 5 it was concluded that aldicarb poisoning was the cause of the acute sheep deaths. Within 3 
weeks of the incident, all the 30 sheep that survived the initial exposure from the first group had died 
or were near death and euthanised. Among the approximately 1300 sheep nearby but not affected 
by the acute incident, low fertility and poor health were apparent over the next 3 years. These sheep 
also suffered more deaths than expected, and lambs born to the sheep had a higher frequency of limb 
and gastrointestinal malformations than usual. All of the 6 men present in the field the day of the acute 
sheep deaths complained of acute symptoms. Three men were hospitalised the night of the sheep 
deaths and 2 were seen by a physician the next day. All men were healthy prior to the sheep deaths 
and on the day of the sheep deaths none had detectable changes in serum ChE activity or aldicarb 
metabolites in their urine. Within a few days 4 of the 6 men developed a productive cough and 1 
reported right-sided abdominal pain. Three years after the incident 5 of the men were still seeking 
medical attention or reporting symptoms they felt were associated with the acute exposure. The 
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chronic health effects in the sheep and men are not those anticipated following exposure to aldicarb. 
No explanation exists for the chronic health effects, nor have such effects been previously reported in 
aldicarb poisonings.  
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APPENDIX I 
 
Table 1. NTMDI (mg/kg bw/day) calculation data 
 

Food product MRL 
mg/kg 

Fi ?  
(grams) 

MRLi x Fi Fi ?   
(grams) 

MRLi x FI 

cereal grains 0.02 192 0.00384 136 0.00272 

citrus fruit 0.05 131 0.00655 131 0.00655 

grapes 0.05 147 0.00108 103 0.00515 

potatoes  0.2 165 0.033 123 0.0246 

strawberry  0.2 147 0.0294 103 0.00302 

sugar cane 0.02 N/A N/A N/A N/A 

Total - - 0.07387 - 0.04204 

NTMDI ( - - 0.00123 - 0.00070 

NTMDI = ?MRLi x FI where MRLi = the national maximum residue limit for a given food commodity and Fi = 
national consumption of that commodity per person. 
 
Appendix II 
 
Table 1.  
 

Haematology 

haemoglobin concentration haematocrit erythrocyte count 

total leukocyte count cell morphology platelet count 

clotting time prothrombin time heinz bodies 

differential Leukocyte count methomoglobin  

Clinical Chemistry 

albumin albumin/globulin ratio sodium 

potassium calcium chloride 

glucose total cholesterol blood urea nitrogen 

creatine kinase inorganic phosphorous aspartate aminotransferase 

gamma glutamyltransferase alkaline phosphatase globulin 

creatinine methemoglobin lactate dehydrogenase 

total protein direct bilirubin alanine aminotransferase 

total bilirubin   
Urinalysis 

colour/appearance glucose volume  

specific gravity pH occult blood 

protein glucose urobilinogen 

bilirubin ketones examination of sediments 

urobilinogen   
 
 
Table 2 
 

Haematology 

corrected leukocyte count erythrocyte count haemoglobin 
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haematocrit mean cell haemo globin conc. mean cell volume 

leukocyte count platelet mean cell haemoglobin 

Clinical Chemistry 

alanine aminotransferase albumin albumin/globulin ratio 

aspartate aminotransferase blood urea nitrogen calcium 

chloride creatine kinase globulin 

glucose inorganic phosphorous potassium 

sodium total bilirubin total cholesterol 

total protein   

Urinalysis 

appearance glucose volume  

bilirubin ketones occult blood 

pH protein specific gravity 

urobilinogen microscopic examination of sediment 

 
Table 3 
 

Haematology 

Haemoglobin concentration Haematocrit Erythrocyte count 

Leukocyte count Leukocyte differential count Platelet count 

Clotting time Prothrombin time Heinz bodies 

Clinical Chemistry 

Albumin Albumin/globulin ratio Sodium 

Potassium Calcium Chloride 

Glucose Total cholesterol Blood urea nitrogen 

Creatine kinase Inorganic phosphorous Aspartate aminotransferase 

Gamma glutamyltransferase Alkaline phosphatase Globulin 

Creatinine Methemoglobin Lactate dehydrogenase 

total protein direct bilirubin alanine aminotransferase 

total bilirubin   
Urinalysis 

Colour/appearance Glucose Volume (overnight) 

Specific gravity PH Occult blood 

Protein Glucose Urobilinogen 

Bilirubin Ketones Reducing substances  

Microscopic examination of sediments 
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APPENDIX III 
 
ALDICARB TOXICOLOGY DATA SUBMISSION DETAILS 
 

Sponsor/Provider Submission Number Data Details 
Union Carbide Corporation 1355 10 volumes (135 studies) 
Union Carbide Corporation 192 2 volumes (3 studies) 
Rhone-Poulenc Rural Australia Pty Ltd 6696 4 volumes (10 studies) 
Rhone-Poulenc Rural Australia Pty Ltd 10927 12 volumes (15 studies) 
Rhone-Poulenc Rural Australia Pty Ltd 11791 45 volumes (34 studies) 
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APPENDIX IV and V 
 
Removed as they contain CIC information 
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APPENDIX` VI 
 
Safety Directions 
 
The current safety directions are as follows: 
 
Aldicarb 
 
GR 150 g/kg or less 
Very dangerous 100 
Product is poisonous if absorbed by skin contact, inhaled or 
swallowed 

120, 130, 131, 132, 133 

Avoid contact with eyes and skin 210, 211 
Do not inhale dust  220, 221 
Obtain an emergency supply of atropine tablets 0.6 mg 373 
When using the product 279, 283 
wear cotton overalls buttoned to the neck and wrist and a 
washable hat 

290, 292,  

and elbow-length PVC gloves 294 
and half facepiece respirator with dust cartridge or canister 300, 302 
If product on skin, immediately wash area with soap and water 340, 342 
After use and before eating, drinking or smoking, wash hands, 
arms and face thoroughly with soap and water 

350 

After each day’s use, wash; gloves and respirator and if rubber 
wash with detergent and warm water;  contaminated clothing 

360, 361, 364, 366 

 


