chemicalWATCH Factsheat

Fipronil isaphenylpyrazoleinsecti-
cide, firstintroducedtotheU.S.in
1996 for commercid turf and animal
healthindoor pest control. Itisa
disruptor of theinsect central nervous
systemviathe GABA channd, acting
with contact and stomach action. It
blocksthe GABA-gated chloride
channelsof neuronsinthecentral
nervoussystem, resultinginneura
excitation and degth of theinsect
(NPTN, Fipronil, 1997). Itisused
against cockroaches, ants, fleas,
ticks, and mites (PAN, 2000).
Common pesticidescontaining
firpronil areFrontline®, Frontline®
Topspot™, Combat®, and
MaxForce® (NPTN, Fipronil,
1997). Concernsabout human
exposureto Frontline spray treatment
wereraisedin 1996, leadingtoa
denia of registration for the spray
product (PAN, 2000).

AcuteToxicity

Thetechnicd form of fipronil hasthe
sgnd word*“Warning,” implying
moderatetoxicity, whileal formulated
or end-use productsinthe U.S. carry
thesigna word“ Caution,” indicating
low toxicity. Signsof toxicity inrats
includeanuria(no urination), in-
creased excitability, seizures, and
reduced feed consumption. It may
cause mildirritation of theeyesand
dight skinirritation, butisnotaskin
sengitizer (NPTN, Fipronil, 1997). It
hasarat acute L D50 of 97 mg/kg,
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and hasmoderate acutetoxicity by
ora andinhdationroutesinrats. Itis
of moderatedermal toxicity to rab-
bits, and islesstoxic to mammalsthan
tofish, somebirds, and invertebrates.
The photodegradate of fipronil,
MB46513, isabout 10 timesmore
acutely toxic to mammal sthan fipronil
itself (PAN, 2000).

Chronic Toxicity

Fipronil isneurotoxicin bothratsand
dogs. Severeskinreactionsto
Frontline Topspot for Catsand
Topspot for Dogs have occurred,
with skinirritation and hair lossat the
steof application. Fipronil iscarcino-
genictoratsat dosesof 300 ppm,
causing thyroid cancer related to
disruptioninthethyroid-pituitary
status, andisclassifiedasaGroup C
(Possible Human) Carcinogen based
ontherat carcinogenicity study
(PAN, 2000). Organs affected by
chronic exposuremay includethe
liver, thyroid and kidney. Reproduc-
tivetoxicity occurred at the higher
dosestested, with clinica signs
including reduced fertility, decreased
litter Size, decreased body weightsin
litters, and fetusmortality. Thereisno
evidenceof fipronil causingbirth
defects, but it may causeadelay in
development at high doses(NPTN,
Fipronil, 1997).

Effectson Wildlife
Fipronil ishighly toxictofishand

aquatic invertebrates, highly toxicto
bees, and highly toxicto upland game
birds, but isalmost non-toxicto
waterfowl and other bird species. The
metaboliteMB 461ismorehighly
toxicto birds, and the metabolites
MB 46136 and MB 45950 are more
highly toxictofreshwater inverte-
bratesthan fipronil itself (PAN,
2000). Fipronil isexcretedinratsvia
thefeces (45-75%) and urine (5-
25%) (NPTN, Fipronil, 1997).

Environmental Fate

Thehalf-lifeof fipronil wasfoundto
rangefrom 122-128 daysin oxygen-
ated sandy loam soil, 0.7t0 1.7
monthson soil surfaces, and 3t0 7.3
monthswhenincorporatedinsoil. It
haslow soil mohility and little poten-
tia for groundwater contamination. In
water and sediment that lack oxygen,
fipronil degradesmoredowly, witha
half-lifeof 116-130 days. Itshaf-life
inbasic solutionsis28 days, and it
remains stable to breakdown by
water at amildly acidicto neutral pH.
When exposed to sunlight, fipronil has
ahdf-lifeof 3.6 hoursinwater and
34 daysinloamy soil (NPTN,
Fipronil, 1997). Thehdf-lifeon
vegetationis3-7 months. Studies
showed that thereis potential for
bioaccumulation of the
photodegradate MB 46513 infatty
tissues (PAN, 2000).
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