PEER-REVIEWED

TOXICOLOGY BRIEF

Bromethalin: The other rodenticide

Eric Dunayer, MS, VMD

hile most veterinarians are familiar with an-
§ -x / ticoagulant and cholecalciferol rodent baits,
many are unfamiliar with bromethalin-
containing baits. Because its name resembles that of
the anticoagulant baits bromadiolone and brodifa-
coum, bromethalin is often mistaken for another anti-
coagulant bait. Actually, it differs from anticoagulant
rodenticides in both its mode of action and treatment.
Available since 1985 to kill rodents resistant to
anticoagulants,? bromethalin (N-methyl-2,4-dinitro-N-
[2,4,6-tribromophenyl]-6-[trifluoromethyl] benzenamine)
is marketed in a 0.01% formulation (2.84 mg of

Signs of bromethalin toxicosis
are most pronounced in the

central nervous system.

bromethalin per ounce of bait) and comes in bait pel-
lets, bars, and place packs.? Bromethalin baits cannot
be distinguished from other rodent baits by color or ap-
pearance alone.?

Toxicity
In dogs, the oral LD, for bromethalin in baits is
about 2.38 to 5.6 mg/kg, and the reported minimum
lethal dose is 2.5 mg/kg.! In experimental studies,
doses below 1.5 mg/kg were not associated with
clinical signs.! However, according to ASPCA Animal
Poison Control Center (APCC) case records, deaths
have been reported in dogs ingesting bromethalin at
doses as low as 0.95 to 1.05 mg/kg (ASPCA APCC
Database: Unpublished data, 1998-2000).

Cats are much more sensitive to bromethalin than
dogs. Based on experimental studies, in cats the LD
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for bait formulations is about 0.54 mg/kg, the mini-
mum lethal dose is 0.45 mg/kg, and 0.75 mg/kg is uni-
formly fatal.* Based on cases reported to the ASPCA
APCC, however, cats have shown signs after ingesting
doses of bromethalin as low as 0.24 mg/kg (ASPCA
APCC Database: Unpublished data, 1998-2000).

Metabolism
Toxicokinetic information on bromethalin has largely
been derived from experimental studies in rats. After
ingestion, bromethalin is rapidly absorbed; plasma
concentrations peak in about four hours.? After ab-
sorption, bromethalin undergoes N-
demethylation in the liver, forming des-
methylbromethalin, which is thought to
be bromethalin’s major toxic metabolite.
(Guinea pigs do not perform effective N-
demethylation of bromethalin, and their
oral LD, for bromethalin is more than 1
g/kg, while their oral LD for desmethyl-
bromethalin is 7.5 mg/kg, which is similar to the LD,
for bromethalin in other species.) The body slowly
eliminates bromethalin; bromethalin’s plasma half-life
in rats is about six days.?>> Excretion occurs mainly in
bile, and enterohepatic recirculation is suspected.?
Bromethalin’s mechanism of action is the uncou-
pling of oxidative phosphorylation, which leads to de-
creased cellular ATP production and failure of the
Na*,K*-ATPase pumps. As a result, cells lose their abil-
ity to maintain osmotic control, sodium is retained in-
tracellularly, and the cells swell with water. In vitro
studies show that bromethalin and its metabolite are
potent uncouplers of oxidative phosphorylation, with
desmethylbromethalin being about two to three times
more potent than bromethalin.’ Signs of bromethalin
toxicosis are most pronounced in the central nervous
system (CNS) because cerebral and spinal cord edema
elevates cerebrospinal fluid (CSF) pressures and leads
to neurologic dysfunction.!

(linical signs
Bromethalin toxicosis in dogs manifests as either a
paralytic or convulsant syndrome. Dogs ingesting less
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than the LD, but more than
the minimum toxic dose de-
velop signs of a paralytic syn-
drome one to four days after
ingestion, beginning with
hindlimb weakness and ataxia.
As the syndrome progresses,
depression, tremors, hyper-
reflexive hindlimb paralysis,
loss of deep pain, and de-
creased conscious propriocep-
tion may develop. Other signs
include vomiting, anorexia,
nystagmus, anisocoria, opis-
thotonos, Schiff-Sherrington
syndrome, seizures, and
coma. The signs may progress
for one or two weeks. Death
may be due to respiratory fail-
ure. Signs may take several
weeks to resolve in animals
recovering from bromethalin
poisoning.!

Dogs ingesting doses ex-
ceeding the LD, exhibit a con-
vulsant syndrome. The onset
of signs generally occurs four
to 36 hours after ingestion and
includes hyperexcitability, hy-
perthermia, tremors, and focal
and generalized motor seizures
that may be sound- or light-
induced.!

Cats appear to develop the
paralytic syndrome regardless
of the dose ingested. In addi-
tion to the signs seen in dogs,
cats may show abdominal dis-
tention due to ileus and an in-
ability to urinate as well as in-
creased urethral tone indicative
of upper motor neuron bladder
paralysis. In the final phases of
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the toxicosis, cats may show a

decerebrate posture.* LLLIAE The ASPCA APCC's Decontamination Recommendations
for Bromethalin Ingestion

Diagnosis Time Since
Without a history of bait in- Exposure Dose Ingested*  Action
gestion, it may be difficult to Dogs
diagnose bromethalin toxico- m 01-049 ma/k e dose of activated ch |
sis b se th < 4 hours 1-0.49 mg/kg  Emesis or one dose of activated charcoa
gl;thzc?ll(ljrioniecrecfil;eic;llo labo- > 4 hours 0.1-0.49 mg/kg  One dose of activated charcoal
p 8 o <4 hours  0.5-0.75 mg/kg  Emesis and three doses of activated charcoal
ratory abnormalities in dogs or over 24 hours

4 .
C?ts'l A postmortem dlflgno' >4 hours  0.5-0.75mg/kg  Three doses of activated charcoal over 24 hours
sis can be made by finding <4 hours > 0.75 mg/kg Emesis and three doses of activated charcoal a day
characteristic CNS lesions and for 48 hours
bromethalin in body tissues. >4 hours > 0.75 mg/kg Three doses of activated charcoal a day for 48 hours
Microscopically, CNS changes Cats
include mild to moderate cere-
bral edema and white-matter < Zl Eours 882—8} mg; ll:g (E)mes(ijs or ofne ?.osi oC}‘ a;tivateld charcoal
A osis idesoread > 4 hours .05-0.1 mg/kg ne dose of activated charcoa
SpODSIOsIS mm Wl espread < 4 hours 0.1-0.3 mg/kg Emesis and three doses of activated charcoal
myelin vacuolization. There is over 24 hours

: . ‘on 37
no evidence of .mﬂammat}on. >4 hours  0.1-0.3 mg/kg Three doses of activated charcoal over 24 hours
Changes occur in the optic <4 hours  >0.3 mg/kg Emesis and three doses of activated charcoal a day
nerves but not in the peripheral for 48 hours
nervous system.>%” The highest >4 hours > 0.3 mg/kg Three doses of activated charcoal a day for 48 hours

concentrations of bromethalin

are found in fat, the liver, the
kidneys, and the brain.°

Differential diagnoses for the
convulsant presentation of a bromethalin toxicosis may
include infectious CNS diseases such as rabies as well
as metaldehyde, strychnine, zinc phosphide, and ethyl-
ene glycol intoxication. Differential diagnoses for the
paralytic presentation are spinal cord or CNS trauma,
neoplasia, intervertebral disk disease, rabies, iono-
phore (e.g. monensin) toxicosis, and coonhound paral-
ysis (idiopathic polyradiculoneuritis).

Treatment and prognosis

The best treatment for bromethalin ingestion is early,
aggressive decontamination. Emesis or gastric lavage
to reduce the ingested dose may be the most useful
treatment. But emesis should not be induced in symp-
tomatic animals. Multiple doses of activated charcoal,
even hours after ingestion, have been suggested be-

*Note: 1 0z 0.01% bromethalin bait contains 2.84 mg of bromethalin.

cause bromethalin and its metabolite appear to un-
dergo enterohepatic recirculation.® While this regimen
may delay the onset and reduce the magnitude of
signs in dogs, multiple doses of activated charcoal may
not be as beneficial in cats.* The ASPCA APCC’s recom-
mendation to induce emesis or administer activated
charcoal is based on the potential dose ingested and
time since ingestion (7able 1). If you are not sure how
much was ingested, treat at the most aggressive level.
Since the signs of bromethalin intoxication result
from cerebral edema and elevated CSF pressure, treat-
ment with corticosteroids and osmotic agents in-
tended to reduce cerebral edema would seem to be
indicated. Initial studies in rats showed that cortico-
steroids and osmotic agents help treat bromethalin-
induced cerebral edema.> Unfortunately, the clinical
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use of these agents in dogs and
cats has proved ineffective. In
dogs, these agents may initially
lower the CSF pressure, but stop-
ping treatment returns CSF pres-
sure to pretreatment levels
quickly. Further, the use of these
agents has little effect on the pro-
gression of signs.® In cats, no ef-
fect on the onset or progression
of signs was seen with these treat-
ments.* The failure of treatments
intended to reduce cerebral
edema may be due to the accu-
mulation of fluid within myelin
sheaths since it may be more diffi-
cult to mobilize the edema from
these locations.?

One study indicated that
Gingko biloba might effectively
treat bromethalin-induced cere-
bral edema. Rats given 100 mg/kg
of a commercial G. biloba prepa-
ration at the same time that they
were given bromethalin exhibited
significantly less cerebral edema
than the untreated controls.” How-
ever, since these rats were eutha-
nized about 48 hours after dosing,
the treatment’s long-term efficacy
and its potential usefulness after
the onset of signs are unknown.

Once signs of a bromethalin
toxicosis appear, offer sympto-
matic and supportive treatment,
including seizure control, nutri-
tional support, and basic nursing
care for recumbent animals. Mild
signs such as hindlimb weakness
may resolve with time. Animals
with paralysis or seizures gener-
ally have a poor to grave progno-
sis for survival 348

(ondusion

Bromethalin ingestion can cause
potentially life-threatening signs in
dogs and cats. Prompt, aggressive
decontamination remains the
most effective treatment. Manage-
ment of any rodenticide toxicosis
depends on the type and amount
of bait ingested. Because a roden-
ticide’s active ingredient cannot
be determined from the bait’s
physical appearance, veterinary
staff should identify an ingested
rodenticide from the package’s
label to ensure proper treatment.
Instruct clients to bring the prod-
uct’s package to the veterinary
clinic along with their pets.
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