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1. Introduction 
A. Although providing nutrition to companion animals should be relatively easy and 

safe, occasionally you will encounter situations where an adverse reaction to a diet 
or nutrient or exposure to a food hazard occurs 

2. Food components. 
A. Hazardous food components encompass dietary components that are present in the 

food. These may be components that should be present, but are present in an 
unbalanced manner, or components that should not be present. 

B. Nutrient imbalances may occur when there is a problem in the formulation or 
manufacture of a diet, or if the owner supplements a complete and balanced diet 
with an incomplete and unbalanced food or supplements. 

a. Excesses 
(1) Hypervitaminosis A is uncommonly seen, but results in ankylosing 

spondylosis particularly of the cervical vertebrae in cats. Excessive vitamin A 
is supplemented to a cat in the form of raw liver or cod liver oil because liver 
contains high levels of fat-soluble vitamins. 

(2) Hypervitaminosis D also occurs uncommonly, but may occur with 
supplemental vitamin D. More commonly, hypervitaminosis D occurs due to 
ingestion of vitamin D containing rodenticides and causes an acute disease 
manifested as hypercalcemia, polyuria/polydipsia, muscle fasciculations, 
vomiting, diarrhea, anorexia, seizures, and possibly renal failure. Chronic 
hypervitaminosis D results in musculoskeletal deformities. 

(3) A high intake of polyunsaturated fatty acids or rancid fat may result in 
steatitis, which is a painful inflammatory condition of adipose tissue. Hard, 
painful masses can be palpated in adipose tissue of affected cats. Although 
uncommon, this may occur if the antioxidant activity of the food is not 
adequate, if the food is fed beyond the effective time of included antioxidants, 
or with homemade diets that are stored for long periods of time without added 
antioxidants. Fish oil is particularly susceptible to oxidation and requires 
higher levels of antioxidants when compared with vegetable or animal fat 
sources. 

b. Examples of toxicity associated with ingestion of foodstuffs include onion 
poisoning, which causes a Heinz body hemolytic anemia in cats, and chocolate 
toxicity, which causes vomiting, diarrhea, and central nervous system disease due 
to theobromine. Raisins and grapes have been associated with acute renal failure 
in dogs. 

c. Deficiencies 
(1) Generic foods are often unbalanced and result in clinical disease. 
(2) Fat deficiency - fatty liver, alopecia, infertility 

13 



(3) Vitamin deficiencies 
(A)B vitamins - neurologic (thiamin), blacktongue (niacin), dermatologic 

(biotin) 
(B) Vitamin A - dermatologic, ophthalmologic 
(C) Vitamin D - rickets 
(D) Vitamin E - muscular dystrophy, decreased immune function, steatitis 

(cats) 
(4) Trace element deficiencies 

(A) Iron - anemia 
(B) Copper - anemia, depigmentation 
(C) Zinc - dermatologic 
(D) Iodine - thyroid, dermatologic 
(E) Selenium - muscular weakness, decreased puppy viability 

3. Food additives. Pet foods contain many additives from antioxidants, to humectants in 
semi-moist food, to coloring agents. These are approved by the FDA for inclusion in pet 
foods and are similar to additives used in human foods. 

A. Benzoic acid/benzoyl alcohol used to be added to pet food, but is no longer used 
because of inducing a Heinz body hemolytic anemia in cats. 

B. Synthetic antioxidants have received a large amount of negative press, particularly 
Ethoxyquin. Antioxidants are added to prevent oxidation of fats resulting in 
rancidity. Breeders and others claim the Ethoxyquin causes reproductive disorders, 
chronic disease, dermatologic problems, and immune-mediated diseases; however, 
recent work done by Monsanto has shown the Ethoxyquin is safe at levels used in 
pet foods. Despite this proof, most companies no longer include Ethoxyquin in 
their food. Instead, other synthetic anti-oxidants such as BHA or BHT, or so-called 
natural antioxidants, usually mixed tocopherols (vitamin E) or a mix of tocopherols 
and ascorbic acid (vitamin C) are used. 

C. The recent pet food recall involved addition of compounds to increase the apparent 
nitrogen in food using melamine and cyanuric acid. The combination of the 2 
compounds resulted in crystalluria and acute renal failure. 

4. Food contaminants. Occasionally, food may become contaminated. This may occur if 
the manufacturer uses contaminated foodstuffs or the food may become contaminated 
after production. 

A. Mycotoxins are a rare problem in pets; however, there have been sporadic reports of 
mycotoxin-containing foodstuffs being used in the manufacture of dog food 
resulting in disease and death. 

B. Pet foods may become contaminated if mold is allowed to grow. This should not 
occur in pet foods, but if the food becomes moist or if the fat becomes rancid, it 
may occur. 

C. Occasionally, food may become "spoiled" and bacterial contamination may occur. 
Such organisms as Salmonella, Campylobacter, and Botulism have been reported. 

D. Ingestion of animal tissues containing residues of toxic substances may result in 
disease. For example, if a cat eats a mouse that has been killed using a warfarin-
like rodenticide, the cat may develop a hemorrhagic disease due to the vitamin-K-
dependent coagulation factor inhibition. 



Adverse Rx to Food 

5. Adverse reactions and food hypersensitivity. An adverse reaction to food is defined as a 
clinically abnormal response attributed to an ingested food substance, and may be further 
categorized as immunologic or non-
immunologic in nature. 

A. Food allergy is an immunologically 
mediated, reaction to ingested food. 

a. This is different than food intolerance, 
which is a non-immunologically 
mediated adverse reaction including 
toxic reactions, pharmacological 
reactions, metabolic reactions, and 
idiosyncratic reactions. 

b. True allergic food reactions are thought 

Adverse Reaction 
to Food 

Immunologic 

FOOD ALLERGY 

non-lgE 
mediated 

Nonimmunologic 

FOOD 
INTOLERANCE 

DIETARY 
INDISCRETION 

mediated 

Food poisoning 
Food idiosyncracy 
Pharmacologic Rx 

C. 
to cause primarily dermatologic and gastrointestinal signs. 
Food hypersensitivity. 
(1) Throughout life, animals are exposed to a great variety of potential dietary 

allergens. However, after a variable period of time, some animals may 
develop an immune response against a particular foodstuff that activates one 
or more immunopathogenic pathways. After development of this response, 
subsequent ingestion of this foodstuff results in clinical signs. These dietary 
antigens do not normally cause problems because the intestinal mucosa forms 
a barrier that limits absorption of macromolecules, but this mechanism is 
imperfect. There is evidence that antigens are absorbed through both normal 
and abnormal gut. Indeed, antibodies to food allergens, usually IgG, are often 
demonstrable in normal individuals, but they do not result in clinical disease. 
Upon initial presentation of the antigen to the gut mucosa, there is generally 
an immune response involving IgA. This reduces the amount of antigenic 
material that is absorbed. Immune complexes of antigen and IgA antibody are 
transported across hepatocytes, into bile, and re-circulated to the intestine. 
This local IgA response may be followed by a transitory systemic immune 
response, but immunologic tolerance follows. Thus, there is an apparent 
paradox of a vigorous local immune response followed by a systemic 
tolerance. Absorption of macromolecules can be altered in either direction by 
local immunity. Decreased uptake has been demonstrated experimentally 
following oral or parenteral immunization in rats, and increased absorption 
occurs in IgA-deficient human beings. Absorption is also enhanced by 
vasodilatation in the gut mucosa, such as that resulting from a local allergic 
reaction. In this case, the patient becomes caught in an immunological vicious 
circle because local hypersensitivity reactions favor access of allergens that in 
turn heightens the antibody response. 

B. Abnormal responses to food. 
a. Factors that lead to development of hypersensitivity to ingested antigens are 

speculative. Those most frequently implicated are heat- and acid-stable 
glycoproteins with molecular weights of 18,000-30,000 daltons. Hypersensitivity 
reactions involved in food allergies have been shown to involve types I, III, and 
IV reactions. However, most studies indicate that IgE is implicated in most 
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b. 

c. 

instances and the reactions involved include both the classic, immediate Type I 
reaction and the late-phase IgE-mediated reactions. The factors that determine the 
extent of absorption of allergens by the intestine are not fully understood, 
although local vasodilation is clearly facilitatory. Once local vasodilation is 
stimulated by local reactions, the cycle feeds on itself. What initiates the original 
immunologic reaction is not clear. Certainly, if clinical or subclinical 
gastrointestinal disease occurs which alters mucosal integrity, absorption of 
antigenic proteins may occur which may initiate the processes. Inflammatory 
mediators involved in food allergy may include interleukins, platelet activating 
factor, histamine and cytokines. 
Clinical signs 
(1) Dermatologic - pruritis, erythema, pyoderma 
(2) Gastrointestinal - inflammatory bowel disease, cholangiohepatitis? 
(3) Others (?) -asthma, epilepsy, idiopathic lower urinary tract disease 
Antigenic sources. Most basic food ingredients have potential to induce an 
allergic response, although proteins cause the majority of reactions. Dietary 
components reported to cause food sensitivity in dogs and cats include: cow's 
milk, beef, mutton, pork, chicken, rabbit, horse meat, fish, eggs, oatmeal, wheat, 
com, soy, rice flour, potatoes, kidney beans, canned foods, cod liver oil, dry food, 
pet treats, and food additives. 

Food intolerance. Food intolerance is a non-immunological abnormal 
physiological response to a food item, and may involve, toxic, pharmacological, or 
metabolic reactions or dietary idiosyncrasies, in which the animal is unable to digest 
or otherwise process a dietary component. Examples of food intolerance include 
lactose intolerance, gluten intolerance, reaction to vasoactive amines in diet, 
reactions to histamine-containing foods or foods that stimulate histamine release, 
reactions to foods that contain opiates, food additives, and toxic reaction to food 
substances. 

D. Treatment of food allergy 
a. Elimination diets and dietary challenges. The most useful and reliable aid in 

diagnosis of dietary sensitivity is the procedure of feeding a restricted or 
elimination diet followed by dietary challenge with a test meal. Elimination diets 
must be individualized based on the previous dietary exposure. A detailed study 
of the animal's diet will allow identification of foods that have not been fed 
before, and that could be used to formulate a nutritionally balanced elimination 
diet that will "hypo-allergenic". 
If it is not possible to formulate a 
suitable elimination diet, then a 
restricted diet may be used that 
contains only one or two potential 
allergens, preferably ones that the 
animal has not eaten in the 
preceding month. Many 
homemade diets that are used as 
elimination diets are not complete 

Elimination & Challenge 
Identify a home-prepared elimination diet 

Feed diet for at least 60 days 

, I : 
If there is any improvement, replace with original diet • 

i zzzzzzzz: 
I Deterioration suggests diet-related disease and identifies time span between challenge &relapse \ 

Rescue with elimination diet and attempt to replace with commercial diet \ 

I 
Sequential addition of individual dietary items for at least 2 weeks each or by identified tarn span 

I ~ ' 
[Advise a commercial diet based on results of challenge studies \ 

May need to feed a balanced home prepared diet 16 



and balanced (e.g. cottage cheese and rice, or chicken and rice). Supplementation 
with vitamins and minerals is encouraged, but avoid use of supplements that 
contain potentially offending foodstuffs (e. g. beef or pork). It is tempting to use 
commercially prepared "hypoallergenic diets" during the diagnostic period for 
owner convenience and to ensure feeding of a complete and balanced diet. This 
may be effective, but approximately 20% of dogs diagnosed as food 
hypersensitive when fed a home-cooked lamb and rice diet manifested clinical 
signs of allergic dermatitis when fed the commercially prepared lamb and rice 
diet. Gastrointestinal signs may subside in 3-5 days, but if it chronic in nature; it 
may take 4-6 weeks. Once clinical improvement is noted, it is advised to attempt 
to identify the offending antigen by introducing foodstuffs to the elimination diet 

b. Protein hydrolysates. Because proteins with molecular weights over 18,000 
daltons are mcriminated as being antigenic, modification of proteins to 
compounds having lower molecular weight may be of benefit. Protein 
modification is a process that alters the physical characteristics of protein 
molecules, presumably reducing the antigenicity and rendering them less able to 
elicit an immune response. By reducing the average weight of the protein 
molecule, this process can result in a protein that may be truly hypoallergenic. To 
be effective, it must reduce the molecular weight of the protein below 18,000 
daltons. Recently, several commercially available diets containing protein 
hydrolysates have been introduced including Exclude, DVM Pharmaceuticals, 
Hill's Prescription Diet z/d, and Purina's CNM HA-Formula. Anecdotally, these 
diets appear to be effective as elimination diets, and they have the advantage of 
being complete and balanced. These diets may be used long-term, but cost more. 

E. Management of food hypersensitivities. If the client has been cooperative, the 
presumptive food antigen has been identified. If this has occurred, or if it is not 
possible to identify the antigen, then long-term management procedures should be 
instituted. First, the diet is gradually changed from a home-prepared elimination 
diet to a commercially prepared diet of selected protein. This not only provides a 
nutritionally balanced and complete diet, but also is more convenient for owners. 
There are many single protein source diets available including diets that contain 
duck, venison, lamb, rabbit, and kangaroo. If the animal continues to do well, it 
must be emphasized to the owner to not give table scraps or treats, and to not switch 
the diet even if clinical signs have not recurred. 

6. Mechanical injuries. Food may sometimes contain something that causes mechanical 
injury to the animal or the animal may ingest such an item. An example is a dog that 
ingests a bone, which becomes lodged in the esophagus or a cat that ingests a needle with 
a string attached. 

7. Poisonous plants and animals. It occurs occasionally \ in small animals. For example, 
ingestion of Easter Lilies results in renal failure in cats. 

8. Metals and minerals. 
A. Lead toxicity occurs commonly usually associated with ingestion of lead-based 

paint or paint chips or dust from homemade bullets. Lead toxicity results in 
gastrointestinal and central nervous system signs, and causes basophilic stippling to 
erythrocytes and nucleated red blood cells without anemia. 
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B. Zinc toxicity commonly occurs from ingestion of pennies that contain zinc. It 
causes a hemolytic anemia. Animals, particularly young ones that have hemolytic 
anemia should have an abdominal radiograph taken to evaluate the presence of a 
metallic foreign body in the gastrointestinal tract. 

9. A complete and balanced diet is a diet that contains the appropriate ingredients in the 
appropriate amounts so those animals remain clinically healthy. It provides complete 
nutrition and the nutrients are balanced to one another especially energy density of the 
diet 
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