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Anticoagulant Rodenticides

1st generation
Warfarin, Pindone, Diphacinone

◼ Multiple feedings 

◼ Less toxic

2nd generation

Brodifacoum, Bromadialone, 

Difethialone, Difenacoum

◼ “One feeding”

◼ Persists in tissues



Anticoagulant Rodenticides

Mode of Action:

Prevents the conversion 
of vit K1 epoxide to active 
vit K1

Signs: 

• Bruising

• Internal hemorrhage

• Weakness

• Sudden death

Image Source: www.frca.co.uk/



Anti-coagulants: Primary bait ingestion



SGAC Rodenticides in Raptors
Canadian Studies
70% owls found dead 1988-2003:  Arch Environ Contam Toxicol, 58, 451-459

96% owls found dead 2005-2011:  Hindmarch & Elliot, Raptor Research Fndn Mtg 2011

Massachusetts (Tufts)
138/161 (86%) raptors that died/euth 2006-2010 
RTHA, BDOW, EASO, GHOW
Journal of Zoo and Wildlife Medicine, 42, 88-97

PennVet/NJDFW Study 2011:
5/23 (22%) BAEA, BDOW, GHOW, PEFA, RTHA blood
24/27 (89%) GHOW livers had exposure to SGACR 

Project SNOWstorm (2013-19): 49/118 livers (41.5%) had exposure

Kristine Stellato, PV’14



Repeated exposures



Data from Georgia bald 
eagles treated in 

rehabilitation centers.

Slide from a presentation by 
Bob Sargent of Georgia 

Wildlife Resources 
at the 

Atlantic Flyway’s Nongame 
Technical Section, Raptor 

committee. 



SCWDS = Southeast Cooperative Wildlife Disease Study

Slides from a presentation by Bob Sargent 
of Georgia Wildlife Resources 

at the 
Atlantic Flyway’s Nongame Technical 

Section, Raptor committee. 





ACR Effects on Immune Function?

This study indicates that cats may be more resistant to 
clinical effects of brodifacoum exposure than other species 
and suggests that the gross impacts of environmentally 
realistic brodifacoum exposure on humoral and cell-
mediated immunity against foreign antigen exposures in 
domestic cats are minimal.

We find evidence of both inflammatory response and 
immune suppression associated with urban land use and 
rat poison exposure that could influence susceptibility to 
opportunistic infections.



ACRs lead to poor fitness

Overall, our results show that the focus on the lethal 

effects of toxicants developed for pest control which cause 

a failure of blood to clot in target species may be 

misplaced. Individual fitness and population persistence 

may be critically impacted without signs of the target 

effects of ARs
http://www.urbancarnivores.com



Reduced Escape Response; Transplacental Exposure 

• A reduced escape response has been observed in rats dosed with ARs (Cox and Smith 1992), and if carnivores 
secondarily exposed to ARs have a similarly reduced response to threats, they may be more vulnerable to 
vehicle collisions or predation

• Reproductive consequences associated with AR exposure in other species have included increased 
miscarriage, fetal toxicosis, fetal congenital deformities, and decreased sperm counts



85 Bobcats in NJ

• 2013 = 0+/3 tested

• 2014 = 2+/4 tested

• 2015 = 5+/9 tested

• 2016 = 3+/12 tested

• 2017 = 3+/15 tested

• 2018 = 5+/13 tested

• 2019 = 9+/20 tested

• 2020 = 4+/9 tested

[All animals were accidental takes or roadkill]



Regulation change

• Restricted use of products 
since 2014-15:

• Commercial use only

• Tamper-resistant packaging

Bromethalin



Year
# bobcats 

tested
No ACR Diphacinone

ppm
Brodifacoum 

ppm
Bromadiolone 

ppm
Difethialone 

ppm Rodenticides found
Frequency 

(any)
Frequency 

(>trace)

2013 3 3 0% 0%

2014 4 2 1 1
None (2) Brodifacoum (1) 
Diphacinone (1) 50% (2) 50% (2)

2015 9 4 5 4 1

None (4) Brodifacoum (1)                                        
Bromadiolone +Brodifacoum (3)                              
Brodifacoum + Bromadiolone + 
Difethialone (1) 56% (5) 56% (5)

2016 12 9 3 None (9) Diphacinone (3) 25% (3) 17% (2)

2017 15 12 1 1 2
None (12) Brodifacoum (1) 
Bromadiolone (1) Diphacinone + 
Bromadiolone (1) 20% (3) 7% (1)

2018 13 8 2 3 3

None (8) Brodifacoum (1)  
Bromadiolone (1) Bromadiolone 
+Brodifacoum (1) Diphacinone + 
Bromadiolone (1) Diphacinone + 
Brodifacoum (1)        

38% (5) 31% (4)

2019 20 11 7 1 2 1

None (11) Diphacinone (6) 
Bromadiolone (1) Difethialone 
(1) Diphacinone + Brodifacoum + 
Bromadiolone (1) 45% (9) 10% (2)

2020 9 5 3 3
None (5) Diphacinone (1) 
Bromadiolone (1)  Diphacinone + 
Bromadiolone (2) 44% (4) 33% (3)

Total 85 54 17 11 14 2
None (54); one compound (20); 
two compounds (9); three 
compounds (2) 36% (31) 22% (19)



NJ Bobcats with Rodenticide Exposure

Male Female RK Snare <1yr ~1-1.5yr >2yr

ACR 
Exposure 17 14 16 15 3 5 23

Total (85) 47 38 51 33 18 11 56



Other Rodenticides 

Cholecalciferol
• Vitamin D3 

• Causes calcification of 
tissues

Strychnine
• Blocks glycine, an 

inhibitory neurotransmitter

• Causes neurotransmission 
in spinal cord→ seizures

Photo courtesy: Diane Nickerson

Bromethalin
─uncouples oxidative phosphorylation  

in mitochondria in CNS and liver
─Cerebral edema in 2-24hrs
─Main metabolite is bromethalin….



Barn Owls   www.birdboxisrael.org

• >3000 boxes in Israel

• Barn Owls & Kestrels

• Owls: up to 11/yr



https://www.raptorsarethesolution.org/science-on-ars/

https://www.raptorsarethesolution.org/science-on-ars
https://urldefense.com/v3/__https:/www.raptorsarethesolution.org/science-on-ars/__;!!J30X0ZrnC1oQtbA!d7vxObeg2Sy7Y6EhdSAghuqfgX-lZCpsaiVV1cQAS0zi10gIfY1VCk_DBYpw1XcZnxo3p03M$


Thank you

www.raptorsarethesolution.org


