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Rodenticides

– Long-acting anticoagulants
– Cholecalciferol
– Bromethalin
– Phosphide rodenticides



Assault
Fastrac
Gladiator
Rampage
Tomcat
Trounce
Vengeance



Pharmacokinetics

• Rapidly absorbed in GI tract
• Peak plasma concentration 4‐6 h
• Rapidly metabolized in the liver 
• Excreted in bile
• Entero‐hepatic recirculation (25%)
• Minimal renal excretion
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Bromethalin



Mechanism of action

• Uncouples oxidative phosphorylation

• ATP production =   Na+/K+ pump = 
intracellular Na+ = edema

• Highly lipophilic and crosses BBB



Neuropathologic findings

Vet. Pathol 29:139-144 (1992)



Neuropathologic findings (EM)

Vet. Pathol 29:139-144 (1992)



Clinical signs (dose dependent)

High
(10 hours) 

Moderate
(2-4 days)

Low
(1-2 weeks)

Hyperexcitability
Hyperesthesia
Muscle tremors

Hyperexcitability
Hyperesthesia
Muscle tremors

Depression, 
vomiting, 
anorexia

Hyperthermia Hindlimb paralysis 
Forelimb rigidity
Paddling

Hindlimb ataxia

Seizures Seizures Paralysis, lateral 
recumbency

Death due to 
respiratory paralysis

Death Coma, death



Toxicity
Dogs
• LD50: 2.38‐3.65 mg/kg
• MLD: 2.5 mg/kg
• Clinical signs reported at 1 mg/kg

Cats
• LD50: 0.54 mg/kg
• MLD: 0.45 mg/kg
• Clinical signs noted at 0.24 mg/kg



Diagnosis

• History of exposure
• Clinical signs
• Toxicology testing
• Post-mortem lesions

Serum biochemistry and CSF: NSA



Bromethalin testing at the California Animal Health & Food Safety 
Laboratory System, UC Davis School of Veterinary Medicine, Davis, CA

Year 2013 2014 2015 2016

Total number 

samples
43 52 95 157

Number of positive 

(or trace) samples
5 8 50 52

% positive 11 16 53 33



Methodology

• Method developed by California Animal Health & 
Food Safety Laboratory System, UC Davis 
School of Veterinary Medicine, Davis, CA (2013)

• With Mike Filigenzi technical guidance we 
installed the method in our lab at AHL.



Methodology
• Procedures requires 0.5 g of 

tissue.
• Tissue is homogenized with 

ethyl acetate using a 
Geno/Grinder®

• Homogenate is centrifuged, 
supernatant is poured off and 
dried down under nitrogen.



Methodology
• Lipids are removed using an 

(QuEChERS) Agilent Enhanced 
Matrix Removal (EMR)-Lipid sorbent 
extraction technique

• Technique is two step process with 
the first removing of the lipids using 
dispersive SPE and the second 
(polish step) uses MgSO4, separates 
water from the acetonitrile. 



Methodology
• The extract is kept warm in a 

water bath.
• Acetonitrile is added to the 

extract, mixed and then added 
to the EMR-lipid tube and gently 
mix well.  

• Solution is centrifuged, 
supernatant poured off into the 
polish tube which is mixed and 
centrifuge



Methodology

• The upper acetonitrile layer 
is transferred to a  culture 
tube and dried under 
nitrogen.

• Reconstitute with methanol, 
filtered and transferred to a 
autosampler vial for LC-
MS/MS analysis.



Instrumentation
• Instrument: AB Sciex API 4000 LC-MS/MS system , Agilent 

1100 LC, Shimadzu SIL-20 AC autosampler.
• Column: InfinityLab Poroshell 120 EC-C18 column, 3.0 x 100 

mm, 2.7µm fitted with InfinityLab Poroshell 120 EC-C18 
guard column, 3.0 x 5 mm, 2.7 µm

• Mobile phase: A: 0.1% formic acid in nanopure water,
B: 0.1% formic acid in acetonitrile

• Gradient Elution: 20-95 % B, 20 min.
• Flow rate: 700 µL/min
• Column temperature: 50 oC
• Injection volume: 10 µL



Spectrum

Qualifier
562>278

Target
562>254



Validation
• Qualitative result (positive/negative) based on 

instrumental detection
• Probability of Detection (POD) as a Statistical Model 

for the Validation of Qualitative Methods (AOAC)
• Determination of cut-off level
• 10 replicates at 7 fortification from 0-2.5 ppb (70 

determination)
• Positive result – peaks (T and Q) S/N > 3, pass the 

EU criteria (Section 17.1, 2002/657/EC) where the 
designated ion transitions are present at the correct 
ratios relative to the spiked control.

• Plot % positive response vs fortification concentration



Validation
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Validation summary

• Cut-off level determined by positive 
response rate plot: 2 ppb

• Limit of detection (based on average S/N 
> 3): 0.9 ppb

• Sensitivity rate (from plot @ 2 ppb): 95%



Conclusion

• Analysis for desmethylbromethalin by LC-
MS/MS is a sensitive, specific, cost 
effective and efficient method for 
establishing bromethalin exposure.

• EMZ lipid sorbent extraction technique is 
effective for the low level extraction of 
DMB from fat.
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