








Signs of Toxicity - Humans

Early symptoms of acute carbaryl exposure may include headache, malaise, muscle weakness, nausea, gastrointestinal
cramps, sweating, and restlessness. See the Exposure box (5, 10).

Signs of acute carbaryl intoxication may include pin-point pupils, tearing, excessive salivation, nasal discharge, vomiting,
diarrhea, muscle twitching, slurred speech, and ataxia. Severe poisonings can result in convulsions, CNS depression,
coma, and death (5, 10).

Two researchers voluntarily ingested doses of 2.8 and 5.45 E .

. . xposure: Effects of carbaryl on human health and the
mg/kg of carbaryl and used atropine to counteract its effc?cts environment depend on how much carbaryl is present
on the nervous System EaCh eXperlenced gaStI‘OIHteStlnal and the |ength and frequency of exposure. Effects also
pain, profuse sweating, weakness and nausea, and one depend on the health of a person and/or certain
vomited. Both recovered completely after 4 hours (11). environmental factors.

People working with carbaryl dusts and concentrated
wettable powders have experienced dermatitis (11).

Unless analyzed immediately, blood cholinesterase tests may appear falsely normal due to the rapid and spontaneous
regeneration of the acetylcholinesterase enzyme (10). One study found blood cholinesterase levels of carbaryl workers
typically fell within the normal range even though urine analysis showed heavy exposure was occurring (12).

Is carbaryl a carcinogen?

Animals

Humans

Male mice exposed to 14.73 mg/kg carbaryl every day for
104 weeks had an increased incidence of malignant vascular , " , )
testing of pesticides for their potential to cause cancer.

neoplasms. Carbaryl was carcinogenic to female mice only These studies involve feeding laboratory animals large
at 1248.93 mg/kg/day (13). See Cancer box. daily doses of the pesticide over most of the lifetime of the
animal. Based on these tests, and any other available
Researchers fed carbaryl to rats as 0.05% of their diet for 2 information, EPA gives the pesticide a rating for its
years. No increase in tumors occurred in either species (8). | Potential to cause cancer in humans. For example, if a

The 2 year no observable effect level (NOEL) for rats is 200 pesticide does not cause cancer in animal tests, then the
mg/kg (2) EPA considers it unlikely the pesticide will cause cancer

in humans. Testing for cancer is not done on human
subjects.

Cancer: The U.S. EPA has strict guidelines that require

The International Agency for Research on Cancer has not
classified carbaryl as to its carcinogenicity for humans due to inadequate animal studies (14).

The EPA considers carbaryl “likely to be carcinogenic in humans” due to increased tumor production in mice (13).

Does carbaryl cause reproductive or teratogenic effects?

Animals

Rats given 50 or 100 mg/kg carbaryl orally for 60 days had dose-related reductions in sperm motility and count, with an
associated increase in abnormal sperm. These effects were more pronounced in young rats (15).

In a two generation study with rats, there were no adverse reproductive effects at the highest doses tested. These levels
ranged from 92.43 - 124.33 mg/kg in males and 110.78 - 135.54 mg/kg in females. Pup survival was decreased in both
generations at levels down to 23.49 - 31.34 mg/kg for males and 26.91 - 36.32 mg/kg for females (13).

One study found no birth defects when carbaryl was administered to hamsters and rabbits (3).

Researchers administered up to 20 mg/kg carbaryl in gelatin capsules to rhesus monkeys during days 20-38 of gestation.
They found no adverse reproductive effects (16).

Humans

A study examining 47 carbaryl workers with at least one year of experience found no significant differences in testicular
function when compared with 90 unexposed workers (17).



Could chronic exposure to carbaryl cause health effects?

Animals

e Dogs given up to 414 ppm carbaryl in their diet for 1 year exhibited no significant health effects when compared to
control animals. However, carbaryl causes reversible fat deposition in the proximal tubules of the kidneys in exposed
chickens, dogs, rats, and rhesus monkeys (8, 18).

e Rats fed carbaryl at 20 mg/kg/day for 50 days were subjected to neurological tests. The treated group initially completed
maze tests faster, learned the route in less time, and made fewer mistakes than unexposed control rats due to
overstimulation of the nervous system. However, the exposed animals performance decreased to a point below that of
the controls by the end of the study (19).

Humans

e Male volunteers ingested carbaryl at 0.06 and 0.12 mg/kg for 6 weeks and developed no signs or symptoms of

intoxication, including neurologic effects. There was a temporary reduction in the ability to reabsorb amino acids at the
highest dose (18).

What is the fate of carbaryl in the body?

Animals
¢ Mammals excrete carbaryl in the urine and feces, primarily as 1-naphthol and glucuronic acid conjugates (2).

¢ In a study with rats, metabolites from an oral carbaryl dose were completely excreted within 48 hours (8).
¢ Holstein cows dosed with radioactively labeled carbaryl excreted 95% in the urine within 74 hours (20).

¢ Carbaryl administered orally to a goat was present in the milk with a maximum level of 0.928 ppm after 8 hours, but was
not detectable after 72 hours (21).

Humans
¢ The primary metabolites excreted in the urine of humans exposed to carbaryl are 1-naphthol and related conjugates (1).

¢ The presence of 1-naphthol in the urine can be used as a qualitative indicator of carbaryl exposure (12).

What is the environmental fate of carbaryl? Half-life: the time required for half of the
compound to degrade.
Water
e In the environment, carbaryl breaks down primarily through 1 half-life = 50% remaining
hydrolysis and microbial degradation to 1-naphthol and carbon 2 half-lives = 25% remaining
dioxide (22). 3 half-lives = 12% remaining
4 half-lives = 6% remaining
5 half-lives = 3% remaining

¢ Carbaryl degrades in distilled water with a half-life of 3.2 hours at
pH 9 and 12..1 days at pH 7 (23). Carbaryl is stable in acidic water | The amount of chemical remaining after a half-life
with a half-life of 1600 days at pH 5 (23). See Half-life box. will always depend on the amount of the chemical
present initially.

e Carbaryl is degraded by photolysis in water, with a half-life of 21
days (22).

¢ Scientists observed that carbaryl in river water (pH 7.3 - 8), exposed to natural and artificial light, degrades completely
within 2 weeks (24).

¢ Carbaryl has low solubility in water and sorption to soil particles depends on the organic matter content of the soil (25,
26).

e Carbaryl is moderately mobile in soils and can be found in the groundwater and surface water due to its widespread use
and persistence under acidic conditions (26).



Air

Soil

Carbaryl dissolved in water has low potential to volatilize. The low vapor pressure for carbaryl suggests that evaporation
from treated surfaces will be minimal (22).

The half-life of carbaryl ranges from 4 days in aerobic soils to 72.2 days in anaerobic soils. Carbaryl degrades more
rapidly in aerobic soils due to microbial action. (2, 25, 26).

Carbaryl degrades nearly twice as fast in flooded soils compared to dry soils due to hydrolysis and microbial action (25).

Plants

Do

Do

Scientists observed 59.1% of carbaryl remaining 1 week after injection into bean plants and only 6.9% after 2 weeks (21).
The mean foliar half-life of carbaryl on plants is 3.2 days (26).

Carbaryl is slowly taken up by plants and breaks down through hydrolysis producing 1-naphthol, 4-hydroxycarbaryl, 5-
hydroxycarbaryl, and methylol-carbaryl (1, 2).

es carbaryl degrade indoors?

Researchers applied a 5% carbaryl dust to dorm rooms. Airborne concentrations decreased to 15% of the peak
concentration after 1 day, 7.5% of the peak concentration after 2 days, and less than 1% of the peak after 3 days (27).

Indoor air concentrations of carbaryl were monitored after application to trees and shrubs outside 38 homes. Twenty two
of'the homes had no detectable levels during application to 7 hours afterwards. Sixteen other homes had a time-weighted
average of 0.013 mg/m’ during this same time frame . This level is 0.26% of the OSHA 40-hour work week standard for
exposure (28).

es carbaryl affect wildlife?

Birds

Carbaryl is practically non-toxic to ringneck pheasants, California quail, mourning dove, and mallard ducks . The LD50
for acute exposure is >2000 mg/kg and the LC50 for subacute dietary exposure is >5000 mg/kg (26). The LD50 for acute
exposure in pigeons ranges from 1000 to 3000 mg/kg (2).

Birds exposed to carbaryl for an extended period of time may produce fewer eggs, have a higher number of cracked eggs,
and are less fertile (26).

Fish and Aquatic Life

Ter

The 96-hour LC50 for fish exposed to carbaryl ranges from 0.25 mg/L for the Atlantic salmon to 20 mg/L for the black
bullhead, indicating carbaryl can be highly to slightly toxic to fish, depending upon the species (1, 26, 29).

Carbaryl is very highly toxic to freshwater invertebrates. Carbaryl has a 48-hour LC50 of 6 ug/L in water fleas (Daphnia
magna), 5.6 ug/L in glass shrimp, and 1.7 to 5.6 ug/L in stoneflies (1, 2, 26).

restrial Invertebrates
Carbaryl is highly toxic to honey bees, with a topical LD50 of 1 ug/bee (1, 2).

Date Reviewed: November, 2003

For more information contact: NPIC
Oregon State University, 333 Weniger Hall, Corvallis, Oregon 97331-6502
Phone: 1-800-858-7378 Fax: 1-541-737-0761 E-mail: npic@ace.orst.edu
NPIC at http://npic.orst.edu  EXTOXNET at http://ace.orst.edu/info/extoxnet/



http://ace.orst.edu/info/extoxnet

References

L.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.
25.

U.S. Environmental Protection Agency. Interim Reregistration Eligibility Decision for Carbaryl. Case 0080.
http://www.epa.gov/oppsrrd1/REDs/carbaryl ired.pdf (accessed Oct 2003).

A World Compendium: The Pesticide Manual, 12" ed.; Tomlin, C. D. S., Ed.; British Crop Protection Council:
Farnham, UK, 2000; pp 67-68.

Hazardous Substances Data Bank [CD-ROM]; National Library of Medicine, Department of Health and Human
Services: Bethesda, MD 1997.

Pest-Bank Pesticide Product Data [CD-ROM]; Purdue Research Foundation: West Lafayette, IN, 2001.

Casarett and Doull’s Toxicology.: The Basic Science of Poisons, 5" ed.; Klaasen C. D., Amdur, M. O., Doull, J., Eds.;
McGraw-Hill: New York, 1996; pp 659-663.

World Health Organization.; Carbamate Pesticides: A General Introduction; Environmental Health Criteria 64; Geneva,
Switzerland, 1986.

Osweiler, Gary D. Toxicology. National Veterinary Medical Series. Williams and Wilkins: Media, PA, 1996; pp 231-
236.

Carpenter, C. P.; Weil, C. S.; Palm, P. E.; Woodside, M. W.; Nair III, J. H.; Smyth, H. F., Jr. Mammalian Toxicity of
1-Naphthyl-N-methylcarbamate (Sevin insecticide). J. Agric. Food Chem. 1961, 9, 30-39.

Smalley, H. E.; O’Hara, P. J.; Bridges, C. H.; Radeleff, R. D. Neuromuscular Effects of Carbaryl Insecticide in
Swine. Toxicol. Appl. Pharmacol. 1968, 12, 323-324.

Riegart, J. R.; Roberts, J. R. Recognition and Management of Pesticide Poisonings, 5" ed.; U.S. Environmental
Protection Agency, Office of Pesticide Programs, U.S. Government Printing Office: Washington, DC, 1999; pp 48-54.
Hayes, W. J., Jr. Carbamate Pesticides. Pesticides Studied in Man; Williams and Wilkins: Baltimore/London, 1982;
pp 438-446.

Best, E. M., Jr.; Murray, B. L. Observations on Workers Exposed to Sevin Insecticide: A Preliminary Report.

J. Occup. Med. 1962, 4, 507-517.

Carbaryl; Updated Toxicology Disciplinary Chapter for the Reregistration Eligibility Decision Document. Docket
ID# OPP-2002-0138-0008 U.S. Environmental Protection Agency, Office of Pesticide Programs, Health Effects
Division. Available at

http://cascade.epa.gov/RightSite/dk public_collection item detail.htm?ObjectType=dk docket itemé&cid=OPP-200
2-0138-0008&ShowList=xreferences&Action=view (Accessed Sep 2002).

International Agency for Research on Cancer. IARC Summary and Evaluation-Carbaryl, Suppl. 7; WHO Geneva,
Switzerland, 1987; Volume 12. http://www.inchem.org/documents/iarc/voll2/carbaryl.html (accessed Dec 2001).
Pant, N.; Shankar, R.; Srivastava, S. P. Spermatotoxic effects of carbaryl in rats. Hum. Exp. Tox. 1996, 15, 736-738.
Dougherty, W. J.; Coulston, F. Teratogenic Evaluation of Carbaryl in the Rhesus Monkey (Macaca mulatta).
Unpublished report submitted to Union Carbide Corp, June 6, 1975. Cited in Occupational Medicine: Principles and
Practical Applications, 2™ ed.; Zenz, C., Ed.; Chicago: Mosby Year Book Medical Publishers, 1988.

Whorton, D. M.; Milby, T. H.; Stubbs, H. A. Testicular Function Among Carbaryl-Exposed Employees. J. Toxicol.
Environ. Health 1979, 5, 929-941.

Wills, J. H.; Jameson, E.; Coulston, F. Effects of Oral Doses of Carbaryl on Man. Clin. Tox. 1968, 1, 265-271.

Desi, L.; Gonezi, L.; Simon, G.; Farkas, I.; Kneffel, Z. Neurotoxicologic Studies of Two Carbamate Pesticides in
Subacute Animal Experiments. Toxicol. Appl. Pharmacol. 1974, 27, 465-476.

Baron, R. L.; Sphon, J. A.; Chen, J. T.; Lustig, E.; Doherty, J. D.; Hansen, E. A.; Kolbye, S. M. Confirmatory Isolation
and Identification of a Metabolite of Carbaryl in Urine and Milk. J. Agric. Food Chem. 1969, 17, 883-887.

Dorough, H. W.; Casida, J. E. Nature of Certain Carbamate Metabolites of the Insecticide Sevin. J. Agr. Food Chem.
1964, 12, 294-304.

Xu, S. Environmental Fate of Carbaryl. California Environmental Protection Agency, Department of Pesticide Regulation.
http://www.cdpr.ca.gov/docs/empm/pubs/envfate.htm (accessed Jan 2002).

Wolfe, N. L.; Zepp, R. G.; Paris, D. F. Carbaryl, Propham and Chlorpropham: A Comparison of the Rates of Hydrolysis
and Photolysis with the Rate of Biolysis. Water Res. 1978, 12, 565-571.

Eichelberger, J. W.; Lichtenberg, J. J. Persistence of Pesticides in River Water. Environ. Sci. Technol. 1971, 5, 541-544.
Venkateswarlu, K.; Chendrayan, K.; Sethunathan, N. Persistence and Biodegradation of Carbaryl in Soils. J. Environ.
Sci. Health 1980, B15, 421-429.



http://www.epa.gov/oppsrrd1/REDs/carbaryl_ired.pdf
http://www.inchem.org/documents/iarc/vol12/carbaryl.html
http://www.cdpr.ca.gov/docs/empm/pubs/envfate.htm

26. U.S. Environmental Protection Agency, Office of Pesticide Programs, Environmental Fate and Effects Division. Revised
EFED Risk Assessment of Carbaryl in Support of the Reregistration Eligibility Decision (RED).
http://cascade.epa.gov/RightSite/getcontent/Tempfile.pdf?DMW OBJECTID=090007d480153434&DMW _ FORMAT=pdf
(accessed Oct 2003).

27. Wright, C. G.; Leidy, R. B.; Dupree, H. E. Jr. Insecticides in the Ambient Air of Rooms Following their Application for
Control of Pests. Bull. Environ. Contam. Toxicol., 1981, 26, 548-553.

28. Yeary,R. A.; Leonard, J. A. Measurement of Pesticides in Air During Application to Lawns, Trees, and Shrubs in Urban
Environments. In Pesticides in Urban Environments: Fate and Significance; Racke, K.D., Leslie, A.R., Eds.; ACS
Symposium Series 522; American Chemical Society: Washington, DC, 1993; pp. 275-281.

29. Johnson, W.W.; Finley, M.T. Handbook of Acute Toxicity of Chemicals to Fish and Aquatic Invertebrates. Resource
Publication 137; U.S. Department of the Interior Fish and Wildlife Service, Washington, D.C. 1980.

NPIC is sponsored cooperatively by Oregon State University and the U.S. Environmental Protection Agency. Data presented through NPIC
documents are based on selected authoritative and peer-reviewed literature. The information in this profile does not in any way replace or
supersede the restrictions, precautions, directions or other information on the pesticide label/ing or other regulatory requirements.




