Dog and cat nutrition

Goal: Is to understand the interactions that occur between NUTRITION and PERFORMANCE of dags and cats.

What is Performance in dags and Cats?

Performance of pets is regarded as their health and longevity

It is breeding capacity in breeding animals

In Working dogs is ability to work ie fit 

In show dogs and cats (shinny coat?)

As a vet we must be able to provide sound nutritional advice to all owners of dogs and cats.

There are difference between wild cats and dogs and domestic. As a result there is also differences in their nutritional needs.

Wild dogs and cats: are not long-lived (5-7 years). Domestic animals live twice as long.




All wild animals breed, many domestic animals are neutered and so don’t ever get to breed. (much to their disgust I’m sure)




Wild dogs and cats work for their food

Wild dogs kill and scavenge food, they hunt and feed in packs (dominance hierarchy affects food intake), their diet contains carbohydrates eg berries, gut contents of prey etc). CHO make up about ¼ to 1/3 of the diet. 

Wild cats kill prey they stalk and ambush and they don’t share food. Their diet is 100% prey. Their hunting behaviour often precedes their appetite. Cats don’t seek carbohydrates. 

Most domestic dogs and cats do a lot of lying about and their food is handed to them.

Olly is a prime example

Dogs are omnivores

Cats are carnivores

“A Dog is a Dog and a Cat is a Cat” T. S. Eliot

Species differences





Humans
 Dogs
 
Cats

Intestinal length (m)

    8.8

   4.5

 2.1

Transit time (hr)

     46

    23

  13

Min protein requirement

(%DM)


     15

    20

  24

Should not feed dog food to cats. 

Unique dietary needs of cats

Protein - Cats require ¼ of their diet as protein but they rather more. Cats get sick if diet is not >25%

Essential Amino acids – taurine and arginine

Essential Fatty acids – arachidonic acid

Vitamins – vitamin A and B are essential in the diet

Protein deficiency 

· stunted growth 

· reduced fertility 

· reduced resistance to toxins, infectious agents and parasites

· reduced wound healing

· reduced immunity 

· Glucose intolerance

Taurine is and essential amino acid for cats

Bile acids are almost exclusively conjugated with taurine

Deficiency: 
central retinal degeneration (blindness)



Dilated cardiomyopathy

Arginine is an essential amino acid for cats

Is an essential part of urea cycle.

Deficiency:  
hepatic failure high



High blood ammonia levels

Symptoms: salivation, vomiting, ataxia, convulsions, and death

Arachidonic acid is an essential fatty acid for cats

Deficiency: 
alopecia



Fatty liver



Anaemia



Reduced fertility

Domestic dogs and cats

Depend on owner for food  (dogs will scavenge and cats will hunt however this is discouraged). 

All nutrients are supplied over the animals’ entire life span. This makes the animal vulnerable to nutritional disease. Therefore domestic cats and dogs must be fed a complete and nutritionally balanced diet

Complete and Balanced

Complete diets require all nutrients present in the food in adequate quantities

Balanced implies all the nutrients are present in the proper proportions

Biological dose –response curve: Nutrient requirements

Nutritional requirement refers to the lower limit of adequacy for the measured response.

PFIAA

Pet Food Industry Association of Australia

Are the major pet food manufacturers, there is a code of practice that sets the standards for labelling claims

- PFIAA standard diets are: 
- complete and balanced

· nutritionally complete

Meet the minimum recommended nutritive requirements for that species.

AAFCO

Association of American Feed Control Officials

These diets undergo long feeding trials. The animals are only fed the test food and water and are monitored for nutrition-related disease.

The advertising ‘recommended by Veterinarians’ doesn’t mean shit

Owners

Feeding is a Major part of the animal-human bond. So where do owners get information form? Friends, family, breeders, pet shops, internet, pet food manufactures and …vets.

Some owners believe feeding = loving. A major misconception and is often used as a substitute for attention. 

Owners sometimes see their pets as reflections of their own identity

Some owners may see pets, as reflections of their wild ancestors but their needs are very different.

Everyone understands food and owners like to discuss nutrition and often find it comforting

Many owners extrapolate from what they know of human nutrition, which is often irrelevant to dogs and cats.

Pet food industry

The pet food industry is a multi-million $ industry, it’s multi-national, and is competitive. 

A lot of research is done which is very supportive of veterinary industry and the pet industry. 

Pet food industry giants

Purina

Waltham (Uncle Ben’s of Australia)

Iams/ Eukanuba

Hills

Feeding Adult Dogs and Cats

Adults: 1yr to 5-7 yrs




Weeks

multiply by basic maintenance







Requirements

Growth
birth to 
2.5


½ size



½ size to
1.5 


full size


Gestation
1-6
1

6-9 1.5

Lactation
1
1-2

3-4 3-4

6 1.5

Exercise

1.5

Working

2-3

Nutritional Needs



Complete and balanced

If feeding a complete and balanced feed to meet the pets energy requirements then the requirements for non-energy nutrients are automatically met.









Concentration of Nutrients

Energy

Resting energy requirements (RER) is the energy used by an adult at rest in a thermo-neutral environment. It is a function of metabolic body size. 

It is not energy that supports activity, growth or reproduction.

RER (Kcal/day) = 70 x (BWtkg)0.75 
Maintenance Energy Requirement (MER)

Canine MER = 1.0 to 1.8 x RER

Intact adult
=1.8 xRER

Neutered adult
 = 1.6x RER

MER (Kcal/day) = 110 (BW kg)0.75 

Obese prone 
= 1.4 x RER

Weight loss
= 1.0 x RER*

(* RER at ideal weight)

Daily Energy Requirements – are affected by breed, neuter status, age, activity and environment

Also by Work: 
light work = 2 x RER




Moderate work = 3 x RER




Heavy work
= 4-8 x RER

Maintenance Energy Requirement (MER) – varies widely between individuals






110 (BW kg)0.75 












MER

Most dogs are either side of the MER



Lecture 2

Prevalence of obesity in people is increasing rapidly.  Human obesity is classified as an epidemic by WHO

Obesity predisposes humans to coronary heart disease, type two diabetes etc

In the USA 60%  of adults are overweight

In the UK the death toll due to obesity is 6x more that for road accidents.

Human obesity is not due to more consumption of calories but due to reduced physical activity.

Lifestyles of pets are also changing

Obesity in Dogs and Cats

25-35% are overweight

Almost 50% of middle-aged dogs and cats in the USA are overweight. 

Obesity is the most common form of malnutrition. 

Prevention of Obesity is the most important goal of feeding

Obesity in Cats increases the risk of :
 - arthritis and lameness


· Non-allergic dermatitis

· Diabetes

· Lower urinary tract disease

· Hepatic lipidosis

· Mortality

Obesity in dogs increases the risk of : 
- osteoarthritis

· Pancreatitis

· Mammary tumours

Life span study in dogs

48 Labradors (7litter), 

50% were expected to develop hip dysplasia by 12months.

The dogs were pair-matched at 6 weeks old (on gender and weight) one pup was fed 75% of calories of pair-mate

14-year life-span study was conducted.





Control fed

Restricted fed

Body weight (kg) 
33.2
25.8

Body condition 

(Score 1-9)
6.7
4.6

Body fat
30
17

>2 joints affected

at 8yr
86%
24%

50% of dogs 
9.8yrs
12.6yrs

treated for OA

50% of dogs 

survival age
11.2yrs
12.9yrs

The study shows calorie restriction promotes longevity. In the trial 50% of the survival ages was extended by 1.8yrs and in 10% the survival age was extended by 1yr

Calorie restriction? Restrict from what level?

Lean body mass promotes longevity while excess body fat is associated with enhanced morbidity and reduced longevity.

Maintenance Energy Requirements vary widely between individuals. The MER in Overweight female Labrador Retrievers has a range that varies by 20%.

There are marked breed differences in MER

Labradors are prone to obesity, Great Danes and Dalmatians have 16% higher energy requirement than average. 

Newfoundlands are at the other end of the scale and have 15% lower energy requirement than average

Feed dogs and cats to achieve ideal body condition

Both BODY CONDITION and BODY WEIGHT need to be recorded.

Body weight doesn’t correlate well with body composition or body condition.

Body composition refers to the % of body fat and the % of lean body mass.

Body condition is objective evaluation of body fat and lean body mass

Body Condition Scoring

Palpation of skeletal structures especially ribs, waist and abdominal trunk

Locate fat deposits. In dogs the trunk is usually the first place to deposit fat. In Cats it’s the abdominal fat pad.

Ideal body condition of
 Dogs: 4.5 





 Cats: 5

As vets we have to teach owners to evaluate their pets body condition score. This allows the owner to judge whether the food intake needs adjusting.

Thin body condition 3/9 indicates the animal is underfed

Overweight Body condition 7/9 indicates the animal is being overfed.

How to advise owners of overfed pets

Nutritional evaluation – history

- Signalment 

- Physiological status and environment

- Medical history body weight and body condition score

· Recent changes

Life stage
growth



Reproduction



Maintenance



Geriatric

Lifestyle
working – police/guard/assistance

· Cattle/ sheep

· Hunting

· Racing

Owner
- single or family

Husbandry 
indoor/outdoor



Feeding management



Couch potato

Lifestyle of dog and owner

Diet history

Food type – brand or recipe

Is the diet complete/balanced, palatable, digestible?

Should look at the amount fed vs the amount eaten 

Does the animal get any supplements or treats?

What is the feeding method? Who feeds?

Are there any other pets? As this effects feeding behaviour.

Extra food

83% of dog owners feed snacks to their dogs

40% feed table scraps at least once a week

‘Brin’: history

8 months old, MC Corgi X

Brin was presented not eating got 4 days (would only eat cabbage and cheese), otherwise this dog was well, he defecated normally, had been known to be a rubbish eater.

Brin’s examination

Body weight 18.7kg

Body condition 5/9

Otherwise normal

Brin’s diet history

Premium dry food for growing dogs 2 x a day

Some table scrabs

Owner was asked to write down EVERYTHING that Brin ate the following day

Food eaten by Brin the next day:
- 2 tablespoons of milk

· 2 (2” x1”) slices of cheese

· 1 arrowroot biscuit 

· 10 red nuggets of dog food

· 5 white nuggets of dog food

· 1 party pie

· ½ veggie pie

· 4 spoons of blackforest cake 

· 2 rashers of bacon

Advice to Brin’s owner

Brin has stoped growing and needs less food. Therefore he can be changed onto a maintenance diet for adult dogs. 

Must teach the owner to assess body condition score 

AVOID SNACKS BETWEEN MEALS

Feeding ad libitum

Advantages: 
- less labour/ knowledge required

· better share for non-dominant dogs and cats

Disadvantages:  - increased risk for obesity

· less knowledge about intake

Food restriction

Advantages: 
- best control / knowledge of intake

· best control of body weight

· facilitates house training

Disadvantages
- labour intensive

· need to calculate food

Don’t feed dogs and cats ad lib

Key Nutrition Factors – adult dogs

Factors



Recommended levels in food*




Young – middle age

obese prone

Energy density

(Kcal ME/g)


3.5- 4.5

3.0-3.5

Energy

(kJ ME/g)


14.6-18.8

12.5-14.6

Crude protein


     (%)



15-30


15-30

Crude fat

     (%)



10-20


7-12

Crude fibre

     (%)



( 5


( 5

*dry matter basis


Key Nutritional Factors – adult dogs

Factors



Recommended levels in food*




Young-middle age

Obese prone

Ca (%) 


0.5-1.0


 0.5-1.0

P (%)



0.4-0.9


0.4-0.9

Ca/P ratio


1:1-2:1


1:1-2:1

Na (%)



0.2-0.4


0.2-0.4

Cl (5)



0.3-0.6


0.3-0.6

*dry matter basis

Feeding adult dogs and cats

Prevention of OBESITY is the most important goal of feeding

Don’t feed ad lib

Teach owners to assess body condition and adjust food accordingly

Advise diets that are appropriate to life stage and lifestyle. 

Lecture 3

Life stages

Adult maintenance is basic level

Other stages (eg growth) have additional requirements.

Feeding Puppies and Kittens

Pre-natal Nutrition

Birth weight is the most important indicator of survival therefore pre-natal nutrition is important in getting higher birth weights.

Pre-Natal nutrition is also important in immunity and resistance to disease.

Neonatal nutrition

Neonates must get colostrum within 12hrs of birth as there is minimal placental transfer of IgG.

Colostrum IgG provides passive immunity for up to 4 months (is especially important at weaning).

Colostrum – also provides energy, protein, CHO, vitamins and minerals

Puppies and Kittens lose weight in first 1-2 days then gain rapidly.

~ Record weight every day

Neonatal assessment

Should increase in weight by 5-10% per day and should triple in birth weight  by 3 weeks of age.

Also check for warmth, alertness, muscle tone, gastric fullness and if the babies are crying.

Often have to identify individual puppies

Inadequate neonatal nutrition

This sometimes occurs in large litters. Other cases may be the bitch/queen is receiving inadequate feed intake. The mother may need time away from the puppies/kittens to eat ad lib may be a solution in this case.

Illness or death of the mother may be other reasons for inadequate neonate nutrition.

Supplemental nutrition

If the neonates don’t grow well then they should receive some supplementation. Some alternatives are: 
a foster mother




Milk replacer
- bottle, stomach tube

· need small feeds often

· beware of aspiration pneumonia

It is a good idea to measure stomach tube before inserting it. 




Bitch

Queen

Milk 




Milk

Milk

Replacer

Water (%)

77.6

81.5

85.0

Protein (%)

8.0

8.1

5

Fat (%)

9.7

5.1

6

Energy (Kcal/g)
1.4

1.1

0.9

Bitch milk is high in fat

Puppy’s % body fat:
at birth – 1.5%




At 2 weeks – 10.0%




At 4 weeks – 17.0%

CHO in milk is in the form of lactose

Bitch milk – 3.5%

Queen milk – 6.9%

CHO are readily absorbed 

Provides a not so good substrate for gut bacteria but does favour colonisation of ‘good’ bacteria.

Puppies and kittens are relatively immature at birth. Their skeletons have low degree of mineralisation. Large breed puppies are more immature and are more susceptible to bone problems.

Calcium and Phosphorus

Colostrum is high in Ca are the level of Ca increases over the lactation. The Ca:P ratio is 1.3 : 1.

Ca from milk is no longer sufficient at weaning and need other sources.

Iron

Milk is a poor source of iron as a result the puppies/kittens should be able to nibble solid food from 4 wks to get enough iron.

Weaning

Should start to encourage eating solid food at 3-4 weeks. The young will tend to eat mother’s food. 

Should moisten solid food, will suck and bite not lap

Mother’s milk is still the most important source of nutrients until 5 weeks.

By 5 weeks the puppies/kittens should be getting significant cal form food.

Allow for access to food several times a day. Use the same nutritionally complete food that will feed afterwards to avoid GI upsets

The young should be fully weaned by 6-8 weeks

Feeding growing dogs and cats:

Weaning to adulthood

Growing puppies and kittens at 2-6 months need 2-2.5 x adult energy requirements. Calorie intake should be determined based on: 
- evaluation of growth

· body condition score

Need to aim for moderate growth so the calorie intake needs to be decreased as the growth rate decreases.

Growing puppies and kittens have small stomachs and high-energy requirements. 

At 2months should be fed 4 x a time

At 3 months should be feed 3 x a day

At 4-6 months feed 2 x day

Energy requirements

Post weaning: 50% for maintenance and 50% for growth

When the puppy/kitten is 80% of adult weight 90% of energy is for maintenance and 10 % for growth.

Must teach owners of puppies how to assess their pets body condition and to adjust the food intake accordingly.

Complete and balanced

If  fed to meet the pet’s energy requirements, then the requirements for non-energy nutrients are automatically met when feeding a complete and balanced feed.

Protein requirements – follows energy requirements, must feed highly digestible, high quality protein.

Excess protein has no adverse effects on skeletal development (cf. excess energy)





Miniature


Great Danes





Poodles

50% adult

BWt



4 mths



5mths

Low Ca %: 


Normal 


skeletal deformities

0.48-0.59


development


& reduced growth

Optimal Ca


Normal


Normal

0.80-1.10


development


development

High Ca %






Skeletal deformities

2.70-3.30 & reduced growth

Calcium deficiency – meat only diets

Excess calcium – over supplementation

Growing puppies & kittens

Feed to maintain lean body condition and sub-maximal growth

Avoid low protein diets

Feed a diet with appropriate calories and nutrient balance for individual puppy or kitten.

Life stages

Adult maintenance is basic level

Other life stages (eg pregnancy & lactation) have additional requirements

Feeding during pregnancy

Objectives:  optimise – conception

· number of puppies/kittens per litter

· delivery

· viability of prenatal and neonatal pups

Effects of improper nutrition on reproduction 

Underfeeding results in: low birth wt, 

increase in neonatal morbidity/mortality, 

small litter, 

decreased milk, 

decreased immunity, 

decreased fertility

Obesity: decreases ovulation and fertility, 


get silent heats, 

prolonged interoestrus of anoestrous, 

dystocia, 

small litter and 

a decrease in milk production.

Changes in body weight and intake during gestation and lactation












Energy requirements during gestation

First 2/3 gestation: same as maintenance

Increase at 5 weeks and peak at 6-8 weeks

The dam is physically unable to fill stomach so need to increase the number of meals/day – or maybe ad lib is an option?

The Peak energy should be 30-60% above maintenance

Protein 

Follows the increased energy requirement. Deficiency during gestation leads to low birth weight and increased neonatal mortality

Bitches: CHO

50% of energy for foetal development is from glucose. 

A low CHO diet leads to weight loss, a decrease in food intake, low birth weights and decreased neonatal survival.

Late gestation: Diet must contain minimum 20% CHO

Calcium and Phosphorus

Foetal skeletal development occurs in late gestation. Ca and P requirements increase by 60%. However it is important to avoid calcium excess as it can suppress PTH and predispose to eclampsia

Feeding plan for gestation:

Feeding method:

First half of gestation: 1-2 meals per day

Last half: 2 meals minimum per day

Ad lib if giant breed or large litter

Food selection:

Maintenance type food for first 4 weeks then growth / reproduction type food ie high in energy.

Lactation 

Depends on the nutrition and body condition during gestation and lactation

Nutrient requirements directly related to milk production (ie stage of lactation and number of puppies or kittens and their stage of growth)

Peak lactation is at 3-4 weeks.

Feeding plan for lactation:

Feeding method: Plenty of fresh water at all times



Ad lib or multiple meals/ day

Food selection: Growth/ reproduction type food 

Reassess monitor body condition and pups/kittens for daily weight gain.

Recommendations at weaning

To avoid mammary congestion and discomfort:
1 day prior
= fast or little food








Weaning day
= 25% DER*








Day 2

= 50% DER*








Day 3 

= 75% DER*








Day 4 

= DER  

*Daily Energy Requirement for adult maintenance. This is much less than lactation feeding

ACVN Case

‘Snuggles’

signalment

- 2-yr female Cocker-spaniel

· lactating with four-week- old pups

Presented complaint:

Snuggles is shaking and appears to be struggling to breathe

Medical history:

Previously fine, now shaking, struggling to breathe owned sire and dam since pups.

No history of prior health problems

No history of vaccinations

No vomiting, diarrhoea, coughing or sneezing, polyuria or polydipsia.

Physical examination 

BW= 13.6 kg, body condition =4/9

Temp = 40oC

Pulse = 230bpm, regular rate, rhythm and pulse

Respiration = panting, mucous membranes pink and moist

Abdomen palpation normal.

Mammary glands, perivulvar normal

Neurological exam normal except for muscle twitching and extensor rigidity

All the puppies healthy and sleeping quietly

Diet history

She is fed only common people food

Current: hamburger

Assessment:

Diet marginally adequate for maintenance, not for lactation

Likely deficiencies: - calories (most likely adequate to excess)




Protein




Carbohydrate




Calcium (most likely deficient)




Phosphorus 

Underweight, body score condition of 4/9 should be a bit high especially through lactation. Body weight 13.6kg. She is in peak lactation, ie 3 weeks postpartum with 4 pups. Her serum calcium is low.

Eclampsia

Treatment

Administer 10% calcium gluconate i/v slowly to effect over 3-5min

Immediate muscle relaxation

Monitor heart rate and ECG

If serum calcium mot available, response to therapy is reasonable

There should be complete response to therapy within hours. However it may relapse as soon as the pups are feed.

Management

Feed commercial dog food designed to support reproduction. 

Wean pups ASAP

· pups can be weaned at 3weeks if necessary

· If continue home cooked food a supply of Calcium and vitamin D must also be included.
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