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Mode of action 
• Vit K antagonists  
 Interfere with blood 
 clotting and damage  
 capillaries           
 hemorrhage and death 
• Can change behaviour 
• SGAR initial dose often 

lethal but death is slow. 
 

 

• 1 brodificoum pellet 
>LD50 for small bird 
 

• 2 x body weight of 
warfarin pellets     
>LD50 for small bird 
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SGARs as vPvBT substances 

• Derivatives of 4-
hydroxycoumarins 

• Persistence        
2nd>>1st 

• Elimination rate 
2nd<<1st 

• Acute toxicty    
2nd>>1st 
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Analysis 
• Archived liver samples 
• Zinc chloride precipitation for protein removal 
• Double acetonitrile extraction 
• Heptane for fat removal 
• Analysis by LC/MS/MS 
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Results 

• No SGARs in osprey, peregrine falcon or 
gyrfalcon. 

• No difethialone in any sample. 
• Brodifacoum and bromadiolone detected in 

67%. 
• Difenacoum and flocoumafen detected in 

10% 
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Results 
Toxicity threshold 
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Distribution 
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Conclusions 

• SGAR use in Norway leads to their presence  
in non-target raptor species 

• Levels may be high enough to pose a threat 
to certain individuals 

• Regulation has changed and now rat poisons 
are only available for professional use. 
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Thanks to ……… 

• The Norwegian School of 
Veterinary Science and The 
Veterinary Institute in Oslo 
for samples. 

• Funding from the 
Norwegian Environment 
Agency. 

Publications ….. 

• Langford et al. (2013) Sci 
Total Environ.450-451, 205-
208 

• Langford et al. (2012) KLIF 
TA-2899/2012 
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Narkotikaens 
transportrute 
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