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Attached is the Toxicology Section of the Registration Standard for
Dimethoate, consisting of:

1. "One-liner" summaries of toxicology studies

2. Charts showing data gaps

3. Brief Toxicology Profile of Dimethoate



Ae. Tcxicology Profilz

1. Acute Eifectis

Acute oral toxicity studies of dimethoate have been reviewed by Burnam iz the

RPAR process. The acute oral LDSC varies from 28 mg/kg in males (study ty Gaines,
1969. MRID 00049330), to greater than 600 mg/kg. The Gaines study utilized
dimethoate provided in a 43.5% elmusifiable spray formulation. Most LD5Cs are in
the range of 150 - 400 mg/kg. Unfortunately, the purity of the chemical is not
stated in most of the reports, but toxicity is generally associated with impurities;
and, as exemplified by the low LDSO of the 43.5% formulation, toxicity may be

associated with the "inert" components of the formulation.

Sanderson and Edson (MRID 00051671) further purified laboratory grade dimethoate

by repeated recrystallizations from anhydrous ether with minimum exposure +o
atmospheric moisture. Although this did not in any known way gffect the physico-
chemical properties, the toxicity was reduced. This material‘;everted to laboratory

grade on exposure to moist air.

9

In acute oral toxicity studies in rats, dimethoate was additive but not synergistic

with other pesticides.

Dermal absorption, and thus acute dermsl toxicity, of dimethoate is not gfeat,

except as influenced by carriers or solvents of the formulation.

Dimethoate per se is not irritating to the skin, but it is quite irritating to the

eye. No dermal sensitization data are available on dimethoate.

Acute neurotoxicity data are available from three laboratories. One study was

conducted by Edson, 1958 (MRID 000516T79) in which hens received 20 - 30 mg by crop



INULWSBLL LA W€8RLY LIr o weeXs. The hens showed toXxic sizns of chiolinesterssc
fanressisn, tut retsvascd in 1L ofo 3 dayg afiter each irestment and shoved no siznsg
LIy ollialion. They weog not necropsied, nor wes a histopathological exzmination
performed. A second siudy conducted in 2 parts by American Cyanamid Cc. zave
aterrant resulis in coutrols in the first part, but wes negative upon repeating.

A third (screening) study conducted by T. B. Gaines at the U.S. National Communicable
Disease Center Toxicology Laboratory was negative, although histopathology was not
conducted. Y%hile none of these studies were conducted in strict accordance with the

proposed guidelines, it is believed they adequately demonstrate dimethoate is not

neurctoxic.

2. Subchronic Effects

Subchronic oral feeding studies in the rat and dog produce red blood cell cholin-
esterase depression as the most sensitive indicator of toxicity. The.LEL for red
blood cell cholinesterase depression is 10 ppm in the dog and 50 ppm in the rat.
The highest dose in the dog, 3000 ppm, produced no observable gffects other than
the aforementioned cholinesterase effects. In human studies (MRID 0005530L) 2.5 mg,
9 mg, and 18 mg daily for 3 weeks were without effect in producing cholinesterase

depression.

3. Chronic Effects

A chronic rat feeding study conducted by the German Academy of Sciences Central
Institute of Nutrition in Berlin (Accession 234501; MRID 00063995) established a -
cholinesterase NOEL of 1.0 ppm for 2 years. Lack of detailed data prevents \//

establishment of a histobathological NOEL and oncogenicity.

Oncogenicity studies in Osborne-Mendel rats and B6C3F mice by NCI showed dimethoate

to be non carcinogenic. However, German studies in Wistar rats by Gibel et al
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cebined =xong treased rats at tha highest dese lavels {or bvoth oral end intramus-
cular routes of sdainistrsticon. T A2 mice f{reated percutanecusly twice a week
for 6 weeks Gibel observed meuazplasie in the spleen with atrophy of white pulp and

diffuse myeloid preliferaticn in the red pulp. 3Beccuse of Gibel's findings

additional oncogenicity studies are requested.

L. Reproduction

The American Cyenamid Co. conducted a 3-generation reproduction study in CF1 strain
altino mice and saw no adverse effects on reprcduction and no terata. (1965.

MRID O00L45816). The NOEL was 50 ppm.

However, Budreau and Singh (1972) conducted a 5-generation reproduction study in
Charles River CD-l mice with dimethoate in drinking water. At 1/6 the LDSO dose
they saw reduced mating success and increased reproduction time,'and also a reduced
survival rate in generations I, III, IV, AND V. They also observed reduced growth

rate and increased pup mortality.

S. Teratogenicity

.

Embryotoxicity was seen in mouse studies by Scheufler (1975), apparently by

pre-implantation interference with embryo development.

In teratogenicity studies with a 47.3% dimethoste formulation in Wistar rats, Khera
(1979) observed decreased maternal weight gain with a 2 mg/kg formulation (11.3 mg/kg
dimethoate). At 12 and 24 mg formulation/kg (5.7 and 11.3 mg/kg dimethoate) Khera
observed an increase in numbers of anomalous litters and wavy ribbed fetuses.' The
NOEL was 6 mg/kg formulation (2.8 mg/kg dimethoate).

Since these tests were performed with the 47.3% dimethoate formulation, additional
testing is indicated to determine if the effects were due to the dimethoate or to

the inert ingredients of the formulation.



6. Mutacenicity

In mutagenic tests, dimethoste showed nemative ia the Anes tesi . e mersila Sraning,

i e T Y

but weakly positive in twe E. coli strains. (dzceszicn 22345015 1m0 ~ool

B el 2l
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In a host-mediated assay conducted bty Usha Bani et al, 1950 (MRID SOLDRILES

dimethoate was positive with a mutation factor of 3.%. (P ) 0.035).

A dominant lethal test in the mouse by Gerstengarbe (1975) showed an increased

absorption rate and mutation index.

The following data gaps are considered to exist with dimethoate technical chemical:
1. Dermal sensitization
2. Oncogenicity Studies:

a) 2-year rat - Wistar strain (because of Gibel study)

b) 18-month mouse - of a strain susceptible to same tumor types as mice
used in Gibel study

3. Teratology studies in 2 species of laboratory animals. Follow proposed guidelines.

k, Mutagenicity Studies:

a) Spindle effects studies (igrvivo bone marrow cytogenetic study).
b) Dominant lethal study in mice.

c) Gene.mutation study in mammalian system.

TOLERANCE REASSESSMENT:

Tolerances for dimethoate, including its oxygen analog, are established in

40 CFR 180.20k, as listed in the attached computer printout. The Acceptable Daily
Intake (ADI) is 0.0200 mg/kg/day; and is based on the human cholinesterase inhibition
NOEL of 0.200 mg/kg/day (established by subchronic daily dosing) and a safety factor
of 10. The Maximum Permissible Daily Intake (MPI) is 1.200 mg/day (based on a 60 kg

body weight person). The Theoretical Maximum Residue Contribution (TMRC), based on
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tolerances are acceptable and adequate.
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