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FACTSHEET: COPPER TOXICOSIS IN LABRADOR RETRIEVERS 
 

What is copper induced chronic hepatitis (Copper Toxicosis) in Labrador retrievers? 
A inherited metabolic defect resulting from impaired clearance of copper. Accumulation of copper in the 
liver is extremely toxic inducing chronic hepatitis and hepatic cirrhosis (liver disease) over time [PMID: 
19176511, PMID: 16955809].   
 
 

What are the symptoms of copper induced chronic hepatitis? 
Dogs commonly present with gastrointestinal disturbances. Reports from the most common presenting 
clinical signs of affected animals include anorexia, vomiting. In some cases dogs develop jaundice, or had a 
history of weight loss, acites (fluid accumulation). [PMID: 16955809, Hoffman et al. 2008] 
 
 

What is the average age of Labradors with copper induced chronic hepatitis? 
The average age of onset for chronic hepatitis in Labrador retrievers has been assessed in several studies 
ranging from 7 [2.5-10.5] to 8 years of age [1.8 to 15.0]. [PMID: 23327181, PMID: 16955809, PMID: 
22225827] 
 

 

Is there a genetic test for Copper Toxicosis in the Labrador? 
No. Copper toxicosis in the Labrador retriever breed is considered a complex form of disease. As such 
susceptibility is likely to be associated with both genetic and environmental factors. [PMID: 22147205] 
 
 

What genetic tests are available?  
A predictive genetic test is available based on hepatic copper score [PMID: 26747866].  An increased hepatic 
copper score suggests that copper clearance is impaired in that animal.   
 

A study of 353 Labrador retrievers identified two genetic variants in the ATP7B and ATP7A genes that were 
associated with hepatic copper score [PMID: 26747866]. The interpretation is as follows; 

1. Dogs that test positive for the ATP7B:c.4358G>A variant are at risk for having a hepatic copper score 
>3 (considered elevated) 

2. Dogs that test positive for the ATP7A: c.980C>T variant will modify the risk of the ATP7B variant  
 

A follow up study of 10 Labrador retrievers shows that the ATP7B: c.4358G>A variant is also associated 
hepatic copper concentration [PMID: 31062085]. The interpretation is as follows; 
 

1. Dogs that test positive for the ATP7B: c.4358G>A variant on average have a hepatic copper 
concentration of 1464 ppm (dry weight). 

2. Dogs that are negative or heterozygous for the ATP7B:c.4358G>A variant on average have a hepatic 
copper concentration of 328 ppm. 

3. A hepatic copper concentration > 400 ppm is considered elevated (California Animal Health and 
Food Safety Laboratory, Davis CA) 
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What is the impact of these mutations on hepatic copper score? 
The ATP7B:c.4358G>A variant contributes 8.2% to the genetic variability of hepatic copper score.  
The ATP7A:c.980C>T variant contributes 4.3% to the genetic variability of hepatic copper score.  
 
As the total predicted genetic contribution of the ATP7B and ATP7A genes to hepatic copper score is ~12%, 
this suggests there are other genetic and environmental factors yet to be determined that are important for 
the progression of copper induced chronic hepatitis [PMID: 24758744]. 
 
 

Should I be eliminating breeding stock based on a positive result at ATP7B? 
No we do not recommend eliminating breeding stock based on the ATP7B result alone for the following 
reasons; 

1. Risk variant contributes only 8.2% to the genetic variability of copper score suggesting other 
unknown genetic/environmental factors are also involved 

2. Not all Labradors that have high hepatic copper concentrations or hepatic copper scores will 
progress to having chronic hepatitis or cirrhosis of the liver. Expression of the phenotype relies 
perhaps on other factors such as environmental exposures 

3. The frequency of the ATP7B:c.4358G>A variant is relatively common among the Labrador retrievers 
(2% homozygous mutant based on screening >1200 Labradors [PMID: 31062085]). Removing 
breeding stock based on this result could unnecessarily cause reduced genetic diversity in the breed. 
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