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Can nutrition affect generational health and wellbeing?

What is the interaction between nutrition and genetics?

Does the experiences of prior generations affect subsequent generations?

What can canine enthusiasts then do practically from a nutrition and management 
perspective?

What does diet have to do with it……?

Feeding for the Future - Overview
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Consider nutrition 
and its importance

The impact of 
nutrition

Does “one size fit 
all”?

Nutrition for 
breeding

Nutrition through 
the generations

Genetics, 
genomics, 

epigenetics, 
nutrigenomics, the 

microbiome

Where next….?!



Feeding for the Future – The aim……
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never discuss religion, 
politics or………canine 

nutrition…!!

Easily one of the most contentious canine topics



• Nutrition relates food to the living organism

• In simple terms, you get “out what you put in”

• Nutrition is a “controllable variable” and impacts upon;

• Welfare/wellness/wellbeing

• Health and disease

• Metabolic demands

• Activity level

• Performance output

• But, nutrition can’t cure everything and changes can be positive, negative or even neutral

• Nutrition is part of a holistic management approach

Canine Nutrition and Feeding

www.ntu.ac.uk



▪ Dogs need nutrients…….food supplies 

those nutrients

▪ Protein = building blocks

▪ Fat = energy and key components 
for biological function

▪ Carbohydrates  = energy (also fibre 
for gut health!)

▪ Vitamins and minerals = essential 
for normal metabolic functioning

Canine Nutrition Essentials
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Food

WaterDry Matter (DM)

Inorganic Fraction Organic Fraction

Minerals
(Ash OR Incinerated 

Residue 
OR Inorganic 

Matter)

Protein
Lipids/Fats

Carbohydrates
Vitamins



We must:

• Feed appropriately for the species/individual animal

• Understand the nutritional requirements of the species – new data continually

• Promote good husbandry/welfare/health/longevity and maximise “natural” 

behaviours

• Enhance productivity/performance where required

• Consider issues of supply, sustainability and waste generation

• Not be anthropomorphic – dogs are not small people! 

• Appreciate and acknowledge the human-animal bond (HAB)

Canine Nutrition Challenges
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Our dogs 
evolved as a 
scavengers

Carnivore
dentition and 

digestive 
anatomy

BUT omnivore
tendencies and 

adaptations

Many 
scavenger traits 

have been 
retained………

Canine Nutrition Challenges
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(“How it Works – The Dog”, Ladybird Books)
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The Caregiver(s)

• Budget

• Gender

• Age

• Lifestyle

• Family

• Career/Education

• Ethics/morals

• Own health

• Politics

• Living situation

• Attachment level

The Dog

• Breed/type

• Sex

• Age

• Personality

• Genetics

• Lifestyle

• “Career”

• Health

• Spay/neuter

• Living situation

• Activity level



▪ Nutrition of sire and dam should be optimal BEFORE 
mating and conception

▪ Good nutritional plane (plus overall management –
fit, not fat!)

▪ Female reproduction is nutritionally demanding 
(pregnancy, whelping, lactation)

▪ Male reproduction also needs consideration to 
ensure performance and conception!

▪ A pregnancy covers three generations – dam, 
offspring, gametes

▪ Malnutrition (under- AND over-feeding) results in poor 
reproductive output

Feeding for the Future - Breeding
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Nutrition consultation for an overweight growing Bernese Mountain Dog—A case report (wiley.com)

Feeding for the Future - Breeding

https://onlinelibrary.wiley.com/doi/epdf/10.1111/jpn.13236


Other nutrients cause issues too…….

▪ Protein deficiency – increased neonatal morbidity/mortality

▪ Excess vit A/vit D – neonatal issues; ocular defects, cleft palate, skeletal 
issues

▪ Mineral deficiency (Zn and Fe especially) – resorption, poor sperm 
quality, immune deficiency

▪ Folic acid – neural tube and developmental defects

▪ Ca:P ratios – essential for correct skeletal development (1.2:1 NRC)

▪ Energy content of the diet for large breed puppies – slow, steady growth 
rates preferred

Feeding for the Future - Breeding
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5731398/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5731398/
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• Breeding is also about future generations however……..

• The link between genetics and the environment has been long known but 
little understood

• Human studies have demonstrated the impact of diet and intergenerational 
health

• The era of NUTRIGENOMICS

• Essentially the interplay between nutrients, diet and gene expression

• Personalised nutrition!

• Incorporates aspects of EPIGENETICS

• Whereby there are changes in gene expression rather than changes to genes 
themselves……….
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• Genetics  = DNA

• Genes are units of inheritance (“hard” inheritance)

• Each organism has two copies of each gene, one maternal, one 
paternal

• Genes (their sequence) cannot be changed

• Mutations can affect gene function (phenotypic variants through to 
genetic disease)

• Genes drive the synthesis of proteins in the body

• Genetic “potential” can be supported by nutrition (e.g. body size)



Feeding for the Future – ‘Hard Genetics’
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https://doi.org/10.1016/j.cmet.2016.04.012

https://doi.org/10.1016/j.cmet.2016.04.012


Feeding for the Future - Breeding

www.ntu.ac.uk

• Genes cannot be changed in fundamental structure without mutation

• BUT gene expression CAN be altered

• This is essentially genes being “switched on” or “switched off”

• This is the basis of epigenetics and is reversible (“soft” 

inheritance)

• Nutrition is increasingly understood to have epigenetic 
effects

• The microbiome is also starting to be implicated too!
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• The Dutch Famine Cohort Study (1944)

• Indicated the role of nutrition and diet in the health of subsequent generations

• Nutrition restriction during pregnancy led to an increased rate of metabolic disorders in 
offspring

• BUT timing of nutritional restriction was important

• During first trimester showed more incidence of metabolic issues in early adulthood of 
offspring

• Obesity, high LDL cholesterol, diabetes, schizophrenia…..

• Suggested that there is a critical period during embryonic development where nutrition can 
elicit certain epigenetic effects

• Also indicated that epigenetic modifications can be passed to offspring and likely, subsequent 
generations

• Mechanisms however are unlikely to be simple……….
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• Potential effects of epigenetic changes - behaviour, coat colour, diseases, 
metabolic status (including obesity)

Source: Journal of Evolutionary Biology, Volume: 30, Issue: 9, Pages: 1612-1632, First published: 09 June 2017, DOI: (10.1111/jeb.13130) 

https://onlinelibrary.wiley.com/doi/full/10.1111/jeb.13130


Feeding for the Future - Nutrigenomics

www.ntu.ac.ukSource: Nutrigenomics, Metabolic Correction and Disease: The Restoration of Metabolism as a 
Regenerative Medicine Perspective

https://pdfs.semanticscholar.org/c781/39c7080bf0f419fc0ee54da3a99eccf974c3.pdf


▪ What about the microbiome?

▪ Gut microbiome = the microorganisms 
existing in the gastrointestinal tract

▪ Human studies increasingly demonstrate link 
between the microbiome, physical health 
and mental health!

▪ In dogs, it is also important and is similar to 
the human microbiome

▪ Shared environment and evolution

▪ Similarities also seen in littermates and dam

Feeding for the Future
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https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-018-0450-3
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0193507


Lean animals live longer – observed across species

“Good” maternal and paternal nutrition benefits future generations

Hard inheritance (genetics) due to selection, can result in population changes (evolution) – be 
careful what you select for!

Epigenetic effects are passed through generations

“Lifestyle” and environment (including aspects such as stress and nutrition) interact with genetic 
inheritance via positive and negative epigenetic effects

The microbiome is involved too - healthy microbiome, healthy individual, and we can “feed the 
microbiome”!

Feeding for the Future – What do we know?
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▪ Nutrition is part of holistic management of our dogs

▪ Nutrition impacts on health, welfare, longevity, and subsequent generations

▪ One size rarely fits all – requires a combination of both dog AND human factors!

▪ Good nutrition can support good breeding – sire, dam and puppies!

▪ Nutrition of one generation can affect subsequent generations

▪ The interplay between genetics and the environment (including nutrition) is 
important

▪ Likely that science will continue to demonstrate the intergenerational effects of 
nutrition………..

Feeding for the Future - Review
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“Let food be thy medicine 

and medicine be thy food”  

Hippocrates



Questions?

jacqueline.boyd@ntu.ac.uk

https://www.facebook.com/drjacquelineboyd

mailto:jacqueline.boyd@ntu.ac.uk


▪ Giordanella, A., Gerstner, K., Gimmel, A., & Liesegang, A. (2021). Nutrition consultation for 
an overweight growing Bernese Mountain Dog-A case report. Journal of animal physiology 
and animal nutrition, 105 Suppl 2, 124–128. https://doi.org/10.1111/jpn.13236

▪ Mack, J. K., & Kienzle, E. (2016). Fehlversorgungen in „BARF”-Futterplänen für einen Wurf 
Berner-Sennenhund-Welpen. Ein Fallbericht [Inadequate nutrient supply in "BARF" feeding 
plans for a litter of Bernese Mountain Dog-puppies. A case report]. Tierarztliche Praxis. 
Ausgabe K, Kleintiere/Heimtiere, 44(5), 341–347. https://doi.org/10.15654/TPK-151091

▪ https://www.nytimes.com/2018/01/31/science/dutch-famine-genes.html

▪ https://theconversation.com/five-ways-to-help-your-dog-live-a-longer-healthier-life-
166306

Reading and Resources
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