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Issues at hand…..

• Differences in eating patterns in humans vs. 
Dogs

• Humans rarely meet daily nutrient 
requirements 

• Rotation is what it felt leads to nutrient sufficiency 
– can be debated.

• For dogs every bite is complete and balanced.
• Do the paradigms stand true?

• Western diet leads to increased cancer risk?
• Does obesity lead to increased cancer risk?
• Does increased fruit and vegetable consumption 

lead to decreased risk?



Western Nutrition and Cancer Risk
• Very little out there in the 

canine world
• Sonnenschein et al, 1991

• Obesity early in life conferred an 
increased risk

• High fat diets were not associated 
with increased risk

• Survey Based of only 150 
mammary cancer dogs and 131 
case control dogs



Western Nutrition and Cancer Risk

• 145 dogs followed after diagnosis 
of mammary carcinoma

• Higher fat diets may play a role in 
recurrence and survival

• Higher protein diets had an 
increased survival rate

• Only when on low fat diets

• Are there differences in quality of 
low and higher protein diets??

• Exposures??
• Fat profiles? PUFA – omega three?



Does feeding Fresh Food alter risks? 
• Case-controlled Study

• Survey of food intake and 
proportions 

• Must have been on the diet plan for 
over a year to be included

• 102 cases – 88 controls
• Limited cases had serum Se and 

vitamin A assessed
• Lower serum A in cases.

• Protein, fat, carbohydrate ME was 
similar across cohorts.



What about Fruit and Vegetable and risk?



Only clinical intervention study Lymphoma 
and Diet –Therapeutic Diets!
(Ogilvie et al 2000)

• Small Pilot study
• Higher fat diet fish oil enriched 

(Menhaden oil)
• Arginine added to diet.
• Diet correlated to DFI and 

survival.
• Considered a high protein and 

over 20% DM from fat (53% of 
energy).



Dog Food and Exposures?
• What is an unknown is exposure to 

mutagenic or hazardous chemicals?
• Dog food has been studied for 

heterocyclic amines and acrylamide.
• Heavy metal studies have been done 

on dog foods.
• The heating/retorting/extrusion 

process plays a role in formation of 
these hazardous chemicals……..

• Dog foods are double cooked
• Production of meals initially
• Extrusion process and drying

Gu et al, J Agric Food Chem, 2012



Heterocyclic amines (HCA)
• Nine Different HCA indentified

as mutagens
• MeIQx, PhIP, DiMelQx assessed 

in 14 dog and cat foods
• Salmonella mutagenicity assays 

done on 25 foods
• Revertants ranged from 16-992 

in dogs foods tested.
• 3 fold differences when same 

food tested different lots.
• Other mutagens expected.



Acrylamide
• Beagle studies suggest absorbed well in 

dogs.
• Dog studies suggest approximately 5.5 

mg/kg has been associated with 
neurotoxicity. 

• Much publicity around heated potato 
products due to soluble carbohydrate 
and asparagine creating acrylamide

• Typical 10 kg dog eats 200 grams of dry 
food

• Range of consumption 0.02-0.08 mg total
• 0.002 mg-0.008 mg/kg

Beynen, 2021, Researchgate review
Sugita et al, Fund Tox Sci, 2021
Vesela & Sucman, Act Vet Brno, 2013



CA prop 65

• Has been proposed that acrylamide 
metabolism to glycidamine which is a 
mutagen

• NSR limit is 0.2 ug/day max allow
• Maximal intake level 140 ug
• Average kid eating French fries every 

day
• Mean 329 ug/kg (Mesias, Food Function, 2020)

• 0.15 kg = 49 ug/day



Acrylamide in dog food
• Dog exposure likely similar to 

person eating French fries daily
• Example Dry brand 2

• 85 ug/kg of food
• 30 kg dog eating 400 grams a day
• 0.4 x 85 = 34 ug/day

• Dog eats the same food every 
day!

• All dry foods would be above the 
0.2 ug/day of prop 65 CA.

• Can we use dogs as the “canary 
in the cole mine” – now that 
dogs are being fed differently

• Approximately 5% of dogs fed a 
fresh food diet
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Heavy Metals 
and Dog Food

• Mercury, Lead, Arsenic and 
Cadmium 

• Conservative Toxicity Reference 
values suggest dog foods 
approach levels for cadmium and 
Arsenic (Macias-Montes et al, Toxics, 2021)

• Consumption based on 2200 kcal 
suggests 3-7 fold higher 
consumption based on kcals 
consumed in dogs eating 
commercial kibble. (Kim et al, Front Vet Sci, 
2018)

• Very dependent on the protein 
base used.



What is the utility of Diet in canine cancer 
research?

• Ability to control the intake of entire cohorts!
• Nutrients over time will be consistent.
• Aging and diet likely play a role 
• Vaika Aging project – chose a very typical diet 

(26% protein, 14% fat – complete and balanced). 
• Omnivorous style – minimal vegetables.
• Poultry Based – minimize heavy metals 
• No potato base to minimize acrylamide issues
• Not enriched with antioxidants (Sort of) or long chain 

omega three fatty acids. 

• Dogs provide the perfect model for nutrition 
intervention studies!

https://www.vaika.org/



What we need to know?
• Commercial Dog Foods

• Currently no testing is required by companies 
regarding heavy metals, acrylamide or 
heterocyclic amine content of foods

• Even detailed dietary studies such as GRL Study 
only asks what dog foods are being consumed 
and quantities.

• Even consumers cannot tell you precise product
• Do we need to start data bases?

• How often should there be testing?
• Can we learn something from dietary changes 

across the industry
• Approximately 4-5% of dogs are being fed fresh, 

home prepared or freeze dried products.
• Comparisons to traditional dry or wet dog food will 

provide some insights into how exposures differ. 



Thanks !!
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