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Overview of the Immune System 

 

 Immune competence is provided and maintained by two cellular systems which involve 

lymphocytes, produced by the body's primary (bone marrow and thymus) and secondary (lymph 

nodes and spleen) lymphatic organs.  They are descendants of the bone marrow's pool of stem 

cells, and constitute a circulating or humoral immune system derived from B-cells 

(bursa-dependent or bone marrow derived), and a cellular or cell-mediated immune system that 

derives from T-cells (thymus-dependent).  
1-3 

 

 B-Cell Immunity 
 B-cell immunity includes the circulating antibodies or immunoglobulins such as IgG, IgM, 

IgA, IgD, and IgE.  These antibodies provide an important defense mechanism against disease in 

healthy individuals but can become hyperactive or hypoactive in a variety of disease states.
1-3

 

 Hyperactive or increased levels of immunoglobulins can occur in two ways: 

      acutely, as a reaction to disease or inflammatory insult ("acute-phase" reaction); or 

    chronically, as in autoimmune or immune-mediated diseases, chronic infections, and 

certain       types of bone marrow and organ cancers.
1
 

 

 Hypoactive or decreased levels of immunoglobulins can result from the rare genetically 

based immunodeficiency states such as agammaglobulinemia or hypogammaglobulinemia, and 

from the immune suppression associated with chronic viral, bacterial, or parasitic infections, 

cancers, aging, malnutrition, drugs, toxins, pregnancy, lactation, and stress.
2 

 

 T-Cell Immunity 
 T-cell or cell-mediated immunity is the cellular mechanism whereby T-cells act as 

coordinators and effectors of the immune system.  Cell-mediated immunity involves the lymph 

nodes, thymus, spleen, intestine (gut-associated lymphoid tissue), tonsils, and a mucosal secretory 

immunity conveyed by IgA.  The major classes of T-cells are designated as helper, cytotoxic, and 

suppressor cells.  The helper cells "help" coordinate the immune response whereas the cytotoxic 

cells comprise the effector network that participates in removing virus-infected cells from the 

body.  The third class of suppressor T-cells is important in dampening the immune response when 

it becomes overactive or out of regulatory control.  Finally, cooperation between the various T-cell 

classes and between T- and B-cells is an important component of the normal humoral and cellular 

immune response. 
1-3 

 

 Hyperactive cellular immune responses produce autoimmune and other immune-mediated 

diseases while hypoactive cell-mediated immunity causes immune suppression and 

______________________________________________________________________________ 

*  from: Clinical Techniques in Small Animal Practice, 17(1); 58-63, 2002. 



 2 

incompetence.  Classical examples of this latter situation occur with retroviral infection such as 

human AIDS or the animal equivalents (e.g. feline immunodeficiency virus, feline leukemia virus, 

bovine leukemia virus, equine infectious anemia). 
2 

 

 New Directions in Immunology 

 The effects of immune responses are diverse and include the pathologic changes seen in 

tissues following immunologic challenge such as occurs with viral infections. For example, the 

immunopathologic changes induced by feline upper-respiratory virus infection (herpes and 

rhinotracheitis viruses) are a consequence of the immune response to these agents rather than the 

viruses themselves. The specific type of immune response further complicates predicting results in 

the end organs. 

 

 Recent studies in human and animal immunology have focused on responses mediated by 

T-helper 1 (TH1) and T-helper 2 (TH2) cell types. 
3   

TH1 cells release interleukin (IL)-1, 

interferon, and tumor necrosis factor (TNF) after antigen stimulation. This cascade of effects leads 

to cell-mediated immune responses, which are responsible for macrophage activation, 

delayed-type hypersensitivity reactions, and defense against intracellular organisms.
   

TH2 

responses lead to release of  IL-4, IL-5, IL-10, and IL-13, which stimulate B-cell proliferation and 

antibody secretion. Pathology associated with autoimmune, infectious and allergic diseases may 

be due to primary TH1- or TH2-like responses, and much recent research has focused on 

characterizing and modulating their responses. 
4, 5

  

 

Genetically Based Immune Disorders   (Table 1) 

 

 Autoimmune Diseases 
 Distinguishing between self and nonself antigens is a vital function of the immune system 

and serves as a specific defense against invading microorganisms. Failure of this self tolerance 

leads to "autoimmunity", which literally means immunity against self and is caused by an 

immune-mediated reaction to self-antigens. 
6
  Susceptibility of the host to pathological 

autoimmune states  has a genetic basis in humans and animals, although numerous viruses, 

bacteria, chemicals, toxins and drugs have been implicated as the triggering environmental 

agents.
1,3

  This mechanism operates by a process of molecular mimicry and/or non-specific 

inflammation, and is most often mediated by T-cells or their dysfunction.  The resultant 

autoimmune diseases reflect the sum of the genetic and environmental factors involved.  As stated 

in a landmark review "perhaps the biggest challenge in the future will be the search for the 

environmental events that trigger self-reactivity". 
6   

 

 The four main causative factors of autoimmune disease have been stated to be: 
1
 

   Genetic predisposition; 

   Hormonal influences, especially of sex hormones; 

   Infections, especially of viruses; and 

   Stress. 

 

 The more commonly recognized autoimmune disorders in animals include those affecting: 

endocrine glands, namely the thyroid (thyroiditis), adrenals (Addison’s disease), pancreas 

(diabetes), and parathyroid ; bone marrow and hematologic cells, marrow stem cells, erythrocytes, 
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platelets, and leukocytes; muscle, myasthenia gravis, masticatory muscle myositis, polymyositis, 

and dermatomyositis; the eyes, keratoconjunctivitis sicca (dry eye), uveitis, pannus, and 

uveodermatologic syndrome (VKH); skin, pemphigus disorders, systemic lupus erythematosus, 

and vitiligo; neurologic tissue, immune-complex meningoencephalitis; the kidneys, 

immune-complex glomerulonephritis, and systemic lupus erythematosus; the joints, rheumatoid 

arthritis. 
1, 3, 7 

 

 Immune-Suppressant Viruses 

 Immune-suppressant viruses of the retrovirus and parvovirus classes have recently been 

implicated as causes of bone marrow failure, immune-mediated blood diseases, hematologic 

malignancies (lymphoma and leukemia), dysregulation of humoral and cell-mediated immunity, 

organ failure (liver, kidney), and autoimmune endocrine disorders especially of the thyroid and 

adrenal glands, and pancreas. 
8-13 

 

 Viral disease and recent vaccination with single or combination modified live-virus (MLV) 

vaccines, especially those containing distemper virus, adenovirus 1 or 2, and parvovirus are 

increasingly recognized contributors to immune-mediated blood disease, bone marrow failure, and 

organ dysfunction. 
8, 10, 14-20

 Potent adjuvanted  killed vaccines like those for rabies virus also can 

trigger immediate and delayed (vaccinosis) adverse vaccine reactions.
17, 18, 20

 Genetic 

predisposition to these disorders in humans has been linked to the leucocyte antigen D-related 

gene locus of the major histocompatibility complex, and is likely to have parallel associations in 

domestic animals. 
8, 10

  

  

 Drugs associated with aggravating immune and blood disorders include the potentiated 

sulfonamides (trimethoprim-sulfa and ormetoprim-sulfa antibiotics), the newer combination or 

monthly heartworm and flea preventives, and anticonvulsants, although any drug has the potential 

to cause side-effects in susceptible individuals. 
1, 21 

 

 Immune Deficiency Diseases 
 Immune deficiency diseases are a group of disorders in which normal host defenses against 

disease are impaired.  These include disruption of the body's mechanical barriers to invasion (e.g. 

normal bacterial flora; the eye and skin; respiratory tract cilia);  defects in nonspecific host 

defenses (e.g. complement deficiency; functional white blood cell disorders), and defects in 

specific host defenses (e.g. immunosuppression caused by pathogenic bacteria, viruses and 

parasites; immune  deficiency states). 
2,3 

 

 The more commonly recognized immune deficiency states include defects in: mechanical 

barriers, namely primary ciliary dyskinesia; nonspecific host defenses, cyclic hematopoiesis, 

Chediak-Higashi syndrome, Pelger-Huet anomaly, and C3 complement deficiency; and specific 

host defenses, combined immunodeficiency syndrome, selective IgA deficiency, growth hormone 

deficiency, and lethal acrodermatitis. 
2 

 

Thyroid Disease and the Immune System 

 

  Thyroid dysfunction is the most commonly recognized endocrine disorder of the dog and 

cat. 
1, 7, 11-13 

The most common form of canine thyroid disease is autoimmune thyroiditis 
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(equivalent to Hashimoto's disease of humans), a familial autoimmune disease of inherited  

predisposition.
8 
As the thyroid gland regulates metabolism of all body cellular functions, reduction 

of thyroid function leading to hypothyroidism can produce a wide range of clinical manifestations.  

Because so many of the clinical signs of thyroid dysfunction mimic symptoms resulting from other 

causes, it is difficult to make an accurate diagnosis of thyroid-related illness without appropriate 

comprehensive thyroid profiles run at a veterinary diagnostic laboratory in combination with an 

experienced professional interpretation of the test results. 
1, 12  

More specific details about the 

accurate diagnosis of thyroid disease can be found in the literature cited at the end of this article. 
12 

 

 In the cat, hyperthyroidism is seen and typically affects geriatric animals as well as some of 

middle age.
1
 Hypothyroidism is rare in cats, although a family of Siamese cats recently produced 

kittens with classical clinical and laboratory signs of congenital hypothyroidism.  

 

Immunological Effects of Vaccines 

 

 Combining viral antigens, especially those of MLV type which multiply in the host, elicits 

a stronger antigenic challenge to the animal and presumably mounts a more effective and sustained 

immune response. 
3, 14, 15, 17, 18, 20

 This more potent immunologic challenge, however, could 

adversely affect the immunocompromised animal or even the healthy animal genetically 

predisposed to react adversely to viral exposure upon repeated bombardment with other 

environmental stimuli. 
18

 While young puppies exposed frequently to polyvalent vaccine antigens 

may not demonstrate overt adverse effects, their relatively immature immune systems may be 

temporarily or more permanently harmed from such antigenic exposures.  Consequences in later 

life may be the increased susceptibility to chronic debilitating diseases. 
15, 18

 Some veterinarians 

trace the increasing current problems with allergic and immunological diseases to the introduction 

of MLV vaccines some 20 years ago.  
14, 15

  While other environmental factors no doubt have a 

contributing role, the introduction of these vaccine antigens and their environmental shedding may 

provide the final insult that exceeds the immunological tolerance threshold of some individuals in 

the pet population. 
14, 18, 20 

 

  

 Accordingly, clinicians need to be aware of this potential and offer alternative approaches 

for preventing infectious diseases in suceptible animals. 
15, 20, 22-24

   Appropriate alternatives to 

current vaccine practices include: measuring serum antibody titers; avoidance of unnecessary 

vaccines or overvaccinating; caution in vaccinating ill, geriatric, debilitated, or febrile individuals, 

and tailoring a specific minimal protocol for dogs or families of breeds known to be at increased 

risk for immunological reactions.
15, 20, 22, 23, 25, 26   

The accumulated evidence indicates that 

vaccination protocols should no longer be considered as a  one size fits all  program. 
22 

 

Cancer and the Immune System 

 

 Tumor cells also express a variety of neoantigens on their surface, and many of these are 

different to the antigens found on normal cells.  Such new or altered proteins are recognized as 

foreign by the immune system and can trigger an immunological attack.  These include 

tumor-specific or tissue-specific antigens, as well as others that recognize the blood group 

systems, histocompatibility complex, and viruses. 
3 

 The situation in cancer is complex because not only can immunologically compromised 
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individuals become more susceptible to the effects of cancer-producing viral agents and other 

chemical carcinogens, the cancer itself can be profoundly immunosuppressive. 
33

 The form of 

immunosuppression usually varies with the tumor type.  For example, lymphoid  tumors 

(lymphomas and leukemia) tend to suppress antibody formation, whereas tumors of T-cell origin 

generally suppress cell-mediated immunity.  In chemically induced tumors, immunosuppression is 

usually due to factors released from the tumor cells or associated tissues.  The presence of actively 

growing tumor cells presents a severe protein drain on an individual which may also impair the 

immune response.  Blocking factors present in the serum of affected animals exist which can cause 

enhancement of tumor growth.  Additionally, immunosuppression in tumor-bearing animals can 

be due to the development of suppressor cells. 
3
  

 

 Cytokines, including interleukins, interferons, TNF, and lymphocyte-derived growth 

factors, provide a protective effect against tumors and other immunologic or inflammatory 

stresses.  Recent studies have shown that normal levels of zinc are important in protecting the body 

against the damaging effects of TNF, which disrupt the normal endothelial barrier of blood 

vessels. Inadequate levels of zinc have been shown to promote this effect of TNF, which could 

significantly promote the metastasis of tumor cells to different sites, thereby hastening the spread 

and growth of a particular cancer.  
3
 

 

 Currently about 15% of human tumors are known to have viral causes or enhancement.  

Viruses also cause a number of tumors in animals, and the number of viruses involved will 

undoubtedly increase as techniques to isolate them improve.  The T-cell leukemias of humans and 

animals are examples of those associated with retroviral infections.  This same class of viruses has 

been associated with the production of autoimmunity and immunodeficiency diseases.  

 

 The rising incidence of leukemia and lymphomas in an increasing number of dog breeds is 

a case in point. 
3, 13

 Similarly, there has been an increase in the incidence of hemangiosarcomas 

primarily in the spleen, but also in the heart, liver and skin.  They occur most often in middle age or 

older dogs of medium to large breeds.  The German shepherd dog is the breed at highest risk, but 

other breeds including the golden retriever, old English sheepdog, Irish setter and vizsla have 

shown a significantly increased incidence especially in certain families.  This suggests that both 

genetic and environmental factors play a role.  It is tempting to speculate that environmental 

factors that promote immune suppression or dysregulation contribute to failure of immune 

surveillance mechanisms.  These immune surveillance mechanisms protect the body against the 

infectious and environmental agents which induce carcinogenesis and neoplastic change. 
21, 33 

 

Nutrition and the Immune System 

 

 Genetic differences between individuals lead to quantitative variations in dietary 

requirements for energy, nutrients and to maintain health. 
 27

 Also, genetic defects may result in 

inborn errors of metabolism that affect one or more pathways involving nutrients or their 

metabolites.  Many inborn errors of metabolism are fatal, whereas others may show significant 

clinical improvement with nutritional management.  While minimal and maximal nutrient 

requirements have been established for most vitamins and trace mineral elements, optimum 

amounts for every individual cannot be assumed.  Examples of important vitamin and mineral 

requirements in this regard include vitamin C, vitamin E and selenium, vitamin A, copper and 
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vitamin B12 . Similarly, a wide variation occurs in the energy needs of dogs depending on their 

breed, age, sex, and size.  Breeders quickly learn to adjust the caloric intake of their animals 

depending on the optimal requirements of each individual. 
 27, 28 

  

 According to a recent review, 
29 

 genetic diversity in nutritional requirements will be an 

area of intense research in human nutrition, particularly since the human genome has been 

sequenced.  In the future, we will determine what levels of diversity exist in addition to the 

practical implications of nutritional individuality.  Presently, 30-40 nutrients are recognized as 

essential. If the metabolic pathway influencing nutritional requirements for each of these nutrients 

was affected independently by only two alternative alleles at a single genetic locus (which is 

probably an oversimplification), the number of alternative genotypes for that specific nutrient 

would be over 200 trillion.  Knowledge of individual nucleotide sequences will, in the future, be 

used to optimize elements of an individual’s lifestyle, forcing veterinarians to face dietary 

concerns in every animal as an individual and adopt nutritional counseling as a routine medical 

practice.  

 
 Nutritional factors that play an important role in immune function include zinc, selenium 

and vitamin E, vitamin B6 (pyridoxine), and linoleic acid.  Deficiency of these compounds impairs 

both humoral as well as cell-mediated immunity.  The requirement for essential nutrients increases 

during periods of rapid growth or reproduction and also may increase in geriatric individuals, 

because immune function and the bioavailability of these nutrients generally wanes with aging.  As 

with any nutrient, however, excessive supplementation can lead to significant clinical problems, 

many of which are similar to the respective deficiency states of these ingredients.  

Supplementation with vitamins and minerals should not be viewed as a substitute for feeding 

premium quality fresh and/or commercial pet foods. 
27 

 

Synthetic antioxidants like butylated hydroxyanisole (BHA) and butylated hydroxy- 

toluene (BHT) have been used as preservatives in human and animal foods for more than 30 years. 
27, 28

 Many pet food manufacturers prefer to use ethoxyquin today, however, because of its 

excellent antioxidant qualities, high stability and reputed safety.  But significant ongoing 

controversy surrounds issues related to its safety when chronically fed at permitted amounts in dog 

and cat foods.  The same antioxidants have been linked to inducing or promoting a wide variety of 

cancers, although the published literature is both disturbing and contradictory in this regard.   

These safety questions pertain mostly to genetically susceptible breeds of inbred or closely 

linebred dogs.  Toy breeds may be particularly at risk because they ingest proportionately more 

food and preservative for their size in order to sustain their metabolic needs.  
28 

  

 Naturally occurring antioxidants (vitamins E and C) are also used in pet foods, and have 

become more popular in response to consumer and professional queries about the chronic effects 

of feeding synthetic chemical antioxidants to pets. These concerns have resulted in a major change 

in the pet food industry, as manufacturers of premium pet foods and most newly introduced foods 

now offer foods preserved with natural antioxidants.  
27, 28 

 

 

Nutritional Management  (Table 1) 
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 Many veterinarians treating animals suffering from immunologic diseases appreciate that 

alternative nutritional management is an important step in minimizing their patient's 

environmental challenges.  The results of this approach have been remarkable.  The replacement 

food must be of good quality and preferably of relatively low protein content (20-22%).   

Increasing carbohydrate and reducing protein content, while maintaining high quality protein, has 

been shown to be beneficial for many affected animals and is also believed to have a positive effect 

on behavior.  Diet and behavior appear to be linked because certain highly nutritious foods may 

contribute to deterioration in the condition of dogs with behavioral problems (dominant 

aggression, hyperactivity, and fear). For allergic animals, elimination diets with restricted or 

novel antigen source commercial source are given for 6-12 weeks to evaluate their benefit to the 

patient.  Homemade diets can also be used provided that the formula is properly balanced. 
27 

All 

other food supplements, including treats, are withdrawn. Example ingredients that have been used 

successfully, include whitefish, rabbit, venison, duck, ostrich, emu, buffalo, and turkey mixed with 

potato, sweet potato and other vegetables (except onions and cruciferous vegetables). Grains are 

often avoided, at least initially, although novel grains like quinoa, sorghum, barley or flax usually 

have been well tolerated. Raw food diets have been gaining in popularity as well. 

 

 Maintaining the appropriate ratio of trace minerals, vitamins, fatty acids and other nutritive 

elements is especially important for patients with acute and  chronic diseases, as their metabolic 

demands have increased to sustain cell turnover and tissue repair.  Typical supplements include: 

vitamin-mineral mix, antioxidants (vitamins A,C, D, and E and selenium), digestive enzymes, 

brewer’s yeast, kelp, honey, coat additives, apple cider vinegar, hydrochloric acid (used 

sparingly), yoghurt, Willard Water, liver, eggs, garlic, and plenty of fresh potable water. 
29 

 

 Vitamin A and E have been shown to enhance immune function in small animals, as the 

former can benefically influence TH1/TH2 responses, and the latter is known to improve both 

cellular and humoral immunity. 
31 

Dietary carotenoids, especially lutein and beta-carotene, have 

been reported to modulate both cell-mediated and humoral immunity in dogs but not in cats. 
31

 
 

Holistic Alternatives to Allopathic Treatment  (Table 1) 

 

 Standard allopathic treatments for immunologic disorders can be replaced with holistic 

alternatives and homeopathic remedies. 
21

 Rather than suppress the immune system with 

corticosteroids, alternative means of down-regulating the cytokines that trigger cell-mediated 

immunity can be used. Some clinicians use biologically active glandulars such as multiple 

glandular supplements or thymic protein, although the latter likely contain variable amounts of the 

biologically active thymosins that affect immune function. These include thymosin fraction 5, that 

induces helper and suppressor T cells; thymulin, a stimulator of most T-cell functions; 

thymopoietin, which induces T-cell alloantigens in stem cells; and thymic humoral factor, which 

promotes T cell maturation and immune competence. Clearly, while thymic extracts may be most 

appropriate for treating immune dysfunction and suppression, they could be harmful if used in 

immune-mediated and autoimmune diseases. 

 

 Other treatments that offer immune support include plant sterols and sterolins, herbs such 

as echinacea, and medicinal mushrooms (see Table 2). Plant sterols and sterolins (phytosterols) are 

sterol molecules synthesized by plants and ingested by humans and animals in the form of fruits 
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and vegetables. These compounds have been shown in animals to have antiinflammatory, 

antineoplastic, antipyretic, and immunomodulating activity. Phytosterols improve T-lymphocyte 

and  natural killer cell activities. Overactive antibody responses are also dampened to help control 

immune-mediated and autoimmune disease processes, and the dihydroepiandrsterone 

(DHEA):cortisol ratio is normalized. 
   
In a clinical trial in FIV-infected cats, supplementation with 

Moducare  (Thorne Research, Dover, ID) resulted in enhanced survival times. 
32  

 

 Echinacea, the purple coneflower, has been used for centuries as an herbal remedy and is 

probably the most widely used herb today.  Its primary use is to treat illness rather than as a 

preventative.  Common uses include treatment for the common cold, coughs, bronchitis, upper 

respiratory infections, and some inflammatory conditions.  
 33, 34  

 

 The mechanism of action of echinacea is unknown, and the bioavailability, relative 

potency, and synergistic effects of the active ingredients are also unknown. 
33, 34

  Purified 

polysaccharides from echinacea have been reported to boost immune function in both healthy and 

immunosuppressed animals by increasing phagocytosis, chemotaxis, and oxidative burst in 

neutrophils and macrophages, thereby promoting production of specific interleukins and tumor 

necrosis factor. 
34

 In contrast, these active polysaccharides do not stimulate B cells or affect 

delayed type hypersensitivity. Nevertheless, studies have shown echinacea to be effective in 

reducing the severity and duration of symptoms, presumably by enhancing nonspecific immune 

function. 
33, 34

  

 

 Certain mushrooms also have potent medicinal properties.  The most widely recognized 

mushrooms, often used together for their immune-stimulating effect, include Maitake (Grifola 

frondosa), Reishi (Ganoderma lucidum), and Shitake (Lentinula edodes).  These medicinal 

mushrooms exhibit a variety of antitumor, antiviral, antiinflammatory, and immune enhancing 

properties. 
33 

 

 Detoxification pathways mediated through the cytochrome P450 system and conjugation by 

protective amino acids (glutathiones, cysteine, taurine) should be bolstered. Antioxidants 

including vitamins A, C, D and E, selenium, bioflavonoids and homeopathics are used as 

biosupport to strengthen the patient’s metabolism and immune system before implementing harsh 

detoxification regimens (once offending toxicants have been identified by such methods as applied 

kinesiology, intero- and electrodiagnostics).  This author supplements all patients on a weight 

basis with extra vitamin E (100-400 IU/day), vitamin C in the ester C form (500-1500mg/day), 

Echinacea with Golden Seal, and garlic, although many other herbal and supportive nutrients also 

can be used. Animal experiencing adverse vaccine reactions are given Thuja, Lyssin (rabies 

vaccine) or sulphur. Specific Bach flower remedies are also helpful. 

 

 Perhaps as important as the nutritional and other supplemental support for these patients is 

the need to avoid or minimize toxic exposures (e.g. pesticides on pets or their surroundings, 

chemical fertilizers, radiation, high tension powerlines), booster vaccinations, preventative 

chemicals for heartworm, fleas and ticks, and drugs known to exacerbate immunologic disorders 

(e.g. potentiated sulfonamides, sex hormones).  Alternative strategies to protect against common 

infectious diseases, such as annual vaccine titers, homeopathic nosodes, natural methods of 

heartworm, flea and tick control, should be implemented. 
1, 2, 15, 17, 18, 20, 21, 27, 28 
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Table 1.     Genetically Based Immune Disorders 
 

Autoimmune Diseases 

 

 Autoimmune Endocrine Diseases 

  Thyroid 

  Adrenal 

  Pancreatic 

 Autoimmune Hematologic Diseases 

  Erythrocyte 

  Platelet 

  Leukocyte 

 Autoimmune Muscle Diseases 

  Myasthenia gravis 

  Masticatory muscle myositis 

  Polymyositis 

  Dermatomyositis 

 Autoimmune Eye Diseases 

  Keratoconjunctivitis sicca 

  Uveitis 

  Pannus 

  Uveodermatologic syndrome (VKH) 

 Autoimmune Skin Diseases 

  Pemphigus disorders 

  Systemic lupus erythematosus 

  Vitiligo 

 Autoimmune Neurologic Diseases 

  Immune-complex meningoencephalitis 
 Autoimmune Renal Diseases 

  Immune-complex glomerulonephritis 

  Systemic lupus erythematosus 

 Autoimmune Joint Diseases 

  Rheumatoid arthritis 
 
Immune Deficiency Diseases 

 

 Defects in Mechanical Barriers 

 Primary ciliary dyskinesia 

 Defects in Nonspecific Host Defenses 

 Cyclic hematopoiesis 

 Chediak-Higashi syndrome 

 Canine granulocytopathy 

 Pelger-Huet anomaly 

 C3 complement deficiency 

 Defects in Specific Host Defenses 

 Combined immunodeficiency 

 Selective IgA deficiency 

 Growth hormone immunodefieciency 

 Lethal acrodermatitis 
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Table 2.   Alternative Therapies for Immune Support 

 

Therapy Mode of Action Typical Dosage 

Plant sterols and sterolins (e.g. 

Moducare ™, Thorne 

Veterinary). 

Targets specific T-helper 

lymphocytes to improve 

T-lymphocyte and natural 

killer cell activities. Dampens 

overactive antibody 

responses; normalizes 

DHEA:cortisol ratio. 

Moducare ™ , 20 mg sterols; 

200 mcg sterolins per capsule. 

Cats: ½ capsule daily. Dogs: 

1-4 capsules daily based on 

weight. Horses: 8-12 capsules 

daily.   

Echinacea (many brands, e.g. 

Insure Herbal®, with 

goldenseal, Zand Herbal ; 

Immugen, combination 

supplement, Thorne 

Veterinary, Twinlab brand, 

Nature’s Way, Frontier 

Herbs). 

Affects phagocytic immune 

system; mechanism unknown. 

Echinacea extracts are dosed 

at approximately 1/4-4 ml TID 

of alcohol (1:5) extract; and 

1/2-3 capsules TID of dried 

extract (1:4 concentration).  

Insure Herbal®, 1222 mg 

combination blend per 

capsule. 1-2 capsules given 

1-3 times daily. Immugen, 

Cats:½ capsule daily. Dogs: 2 

capsules daily /50 lbs body 

weight. 

Medicinal mushrooms  (fresh, 

extracts, commercial 

formulas, e.g. Immugen, 

combination supplement, 

Thorne Veterinary; Power 

Mushrooms, Health 

Concerns). 

Antiinflamatory, antitumor, 

antiviral, immune 

enhancement. Augments 

T-lymphocyte function. 

Dried reishi and maitake can 

be dosed at 1-10 grams dried 

fungus per day; extracts at 

approximately 1/2-3 capsules 

BID. 

Immugen: Cats:½ capsule 

daily. Dogs: 2 capsules daily 

/50 lbs body weight 

Vitamin E (d-alpha  

tocopherol; many sources). 

Antioxidant, immune 

enhancer.  

100-800 IU/day based on 

body weight.  

Vitamin C (ascorbic acid; 

many sources, Ester C form 

preferred) 

Antioxidant, immune 

enhancer. 

500-1500 mg/day based on 

body weight. 

  

 

 

 

 


