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Overview: Categories, active ingredients, and registered products
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Toxicological overview
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Non-AR: Zinc phosphide- mitochondrial inhibitor
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Non AR: Bromethalin- a mitochondrial uncoupler
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Non AR: Cholecalciferol- an electrolyte perturber

e+ ++
1st Gen. Anti-Coag rat Ca - Ca
Chlorophacinone Calcium and phosphate
Diphacinone - H - -
pneer PO B in homeostasis y PO
2nd Gen. Anti-Coag

Bromadiolone Bloodstream Bones
Difethialone

difenacoum

brodifacoum

Other

Zinc phosphide
Bromethalin

cholecalciferol

strychnine ca +.|. Ca*t

Bloodstream
Increased concentration of these ions in blood causes renal failure.



Anti-coagulants: An overview
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Anti-coagulants: mode of action

LD50
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2nd Gen. Anti-Coag . . . .
s * Nonfunctional Vitamin K thins the blood
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and other associated comorbidities
(e.g. renal, liver, and other organ failure).



Wildlife exposure: Secondary poisoning

Occurs when predatory animals consume prey that have ingested rodenticides,
e.g. secondary anti-coagulants.

e The New England Wildlife Center reports ~100-200 cases of secondary
poisoning annually.

e A 2012-2016 study in Massachusetts autopsied 94 hawks:
- 96% of hawks contained at least 1 rodenticide
- 50% contained 3 or more rodenticides
- 18% of hawks had rodenticide concentrations associated with toxicosis.

e The same authors performed a follow-up study in 43 hawks; 100% of hawks
contained rodenticides; more than 90% had at least two rodenticides.



* The Maine Department of IFW performed a limited sampling of rodenticides
in 2024. This study detected rodenticides in bears (4 out of 4 individuals) and
hawks (4 out of 6).

o A study examining 303 eagles from across the country identified rodenticides
in 82% of individuals, which attributed to 4% of the mortalities (n=12).

e In California, more than 80% of all bears, bobcats, mountain lions, and fishers
contained at least one rodenticide. In contrast, rodenticides were detected in
only 8% of wild pigs (n=137) and were not detected in any deer (n=37).



Drivers of anticoagulant
rodenticide exposure in fishers

(Pekania pennanti) across the
northeastern United States
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Unanswered Question: are rodenticide detections in wildlife
caused by secondary poisonings lethal, and driving factors in
local population decline?

If they are not always lethal, do they impact their physiology
and SUrViva| ratES? Red fox with mange

And if so, to what extent?




SCIENTIFIC REPQRTS

Effects of Low-level Brodifacoum
Exposure on the Feline Immune
Response
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Research Question: does brodifacoum impair  _
the immune response in felines 5.
:
Methods: Cats ate one-brodifacoum £ o
contaminated rodent a week for 6 weeks. @ N
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DTH Reactions: Brodifacoum vs. Control
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Conclusion: brodifacoum does
not impair the immune system
in cats, and is not likely to
increase the incidence of mange
in wild felines.
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Questions and Comments?

Doug Van Hoewyk, PhD. Toxicologist. Maine Board of Pesticide Control

doug.vanhoewyk@maine.gov
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