chemicalWATCH Factsheat

Regulatory History

Carbaryl (Sevin™) issaid by EPA to
be*“ one of the most widely applied
insecticidesin the US,” since use
beganin 1959, with 10-15million
pounds used annually. Thiswidespread
use is amajor reason why carbaryl
may pose more dangers than most
other pesticides. Manufactured by
Union Carbide, this broad-spectrum
insecticide is used on avariety of
crops, in forestry and on ornamentals,
in home gardens, and on livestock and
pets. One manufacturing method uses
methyl isocyanate (M1C), the agent
responsible for thousands of deathsin
Bhopal, Indiawhen aUnion Carbide
plant leaked the deadly gas.

In 1980, five years after the special
review process was initiated dueto
concernsregarding teratogenicity,
fetotoxicity, mutagenicity, oncogenicity,
neurotoxicity, and viral enhancement,
the review was abruptly withdrawn.
Criticizing the action, Janette Sherman,
M.D., then a member of EPA's
Advisory Committee on Toxic Sub-
stances, commented that, “it was a
political and economicdecision.” In
April 1991, during an assessment of
data needs for the reevaluation
process (reregistration), EPA con-
cluded that there were serious data
gapsinal disciplinary areas, including
chronictoxicity studies, carcinogenicity
studies in rats and mice and a terato-
genicity study in dogs. Nonethel ess,
thereis an extensive body of literature
onthetoxicity of carbaryl.

Carbaryl, a carbamate, is a contact
nervetoxin that inhibitsthe enzyme

CARBARYL

cholinesterase, with aresulting disrup-
tion of nerveimpulsetransmissions.

Acute Toxicity

The routine use of insecticides, such as
carbaryl, in the home where they
contaminate indoor air and do not
readily dissipate, exposes asubstantial
proportion of the population, particu-
larly the young and the elderly, to
considerablerisk. Carbaryl is consid-
ered very toxic, with arat oral LD50
(dose needed to kill 50% of the test
population) of 225 mg/kg. The World
Health Organization has established an
acceptable daily intake (ADI) of 0.01
mg/kg/day, while EPA’'sADI is0.1
mg/kg/day. Carbary! isreadily ab-
sorbed through the skin, with almost
total absorption through the forearm
and scrotum. A skin sensitizer in
guineapigs, it causesallergic dermati-
tisin dogs, and dermatitis and acute
irritationsin humans. Acute signsand
symptoms of carbaryl poisoning
includeblurred vision, nausea, head-
ache, salivation, breathing difficulties,
muscle twitching, and ataxia.

Carbaryl causes an array of serious
neurotoxic effectsinanimals, including
irreversible neurological damage and
behavioral disturbances. Humans and
cats devel op aggressive behavior with
irritability, paranoiaand physical
assaults, whilelearning and response
rates are dowed in rats given small
doses. Physicians may often fail to
diagnose carbaryl poisoning. Inone
case, despite the “ opinions of an
internist, cardiologist, neurologist and
orthopedist, it was an observation by

the patient’s wife that established the
diagnosisof carbaryl poisoning.

Chronic Toxicity

Aslong ago as 1969, a Health Educa-
tion and Welfare Department (HEW)
report recommended that the use of
carbaryl “should beimmediately
restricted to prevent risk of human
exposure,” because low doses cause
birth defects when given to pregnant
dogs. So far, the HEW warning has
been ignored. Carbaryl isalso a
mutagen, toxic to thekidney and liver,
damages ovaries and testes, and
causes behavioral problemsin humans
and animals. Children, women, preg-
nant women, older persons, and those
whose health is compromised are
particularly susceptibleto carbaryl’s
effects.

In 1975, EPA concluded that “ carbaryl
has been shown to produce birth
defectsin guineapigs, rabbits and
dogs; and fetotoxicity in mice, ratsand
gerbils.” Defectsincluded lack of
intestines and failure to form skeletal
tissues. EPA felt that carbaryl was not
a potent teratogen because the effects
generally occurred at levels that were
toxic to the pregnant animal. Carbaryl
causes abortions in monkeys. It causes
severe effects on the formation of
sperm in male rats and on the ovary of
female rats. Sperm abnormalities have
been described in carbaryl production
workers aswell. According to EPA,
“The results of cytogenetic testsimply
that carbaryl may induce chromosomal
effectsin mammalian cellsin culture,
inwholeanimals, andin plants, and
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carbaryl has been shown to cause
primary DNA damagein cultured
human cells.” Despite this and the
human evidence of spermatogenic
effects, the agency concludes that it
“probably only acts as aweak mu-
tagen.” EPA’'s Scientific Advisory
Panel recommended that carbaryl
carry awarning regarding the hazard
to pregnant women. However, only a
warning not to use carbaryl on preg-
nant dogs appears on the label.

For years, EPA accepted invalid rat

and mice carcinogenicity studies as
showing that carbaryl was not carcino-
genic. The agency stated that although
individually the studies were unaccept-
able, collectively they provided suffi-
cient evidence of hon-carcinogenicity.
In 1991, EPA reversed itself and
issued adata call-in on both carcinoge-
nicity studies. The breakdown product
nitrosocarbaryl, formed in the stomach,
ishighly mutagenic and carcinogenic.

Ecological Effects
Carbaryl ishighly toxic to bees, killing

more beesin Californiathan any other
pesticide. Itishighly toxic to aguatic
invertebrates, LC, is 6.4 ppb (parts
per billion) for Daphnia(the common
water flea), and its breakdown prod-
uct, apha-naphthol, isquitetoxicto
mollusks and other estuarine organ-
isms. Moderately toxic to fish (LC, is
1.95-6.76 ppm), it may also
bioaccumulate. Carbaryl acts synergis-
tically to increase the toxicity of other
pesticides such as 2,4-D, rotenone or
pentachlorophenal introut.
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