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The immune system is critical to maintaining life in any species. It protects when foreign invaders, such 
as viruses, parasites, or bacteria, breach the physical barriers—such as skin and mucous 
membranes—and enter the body. The immune system is composed of two main branches. Innate 
immunity, present from birth, is the first line of defense against invading pathogens. Adaptive immunity, 
acquired later in life, is highly specific and involves lymphocytes that have receptors for specific 
antigens. While it is known that regular to moderate exercise can boost immunity, brief high intensity 
exercise or heavy exercise that continues over prolonged periods can stress the innate immune system 
(1). Chronic stress, whether physical or mental, weakens the immune system. Performance horses are 
continually exposed to strenuous exercise, anxiety and stress due to frequent competition, all of which 
can lead to impaired immunity. Also these horses travel a lot to competition venues and the associated 
stress further dampens their immunity exposing them to a wide array of infections. There is also 
increased exposure to infectious agents due to contact with other horses at these venues. Foals present a 
different set of challenges in this respect as they may exhibit delayed onset of adaptive immunity. Yet 
another group of horses requiring immune support are horses with compromised or inappropriate 
immune responses (e.g., senior horses, horses with recurrent airway obstruction) (5).  
 
Alternative wellness, which employs natural ingredients for providing health benefits, is rapidly 
becoming popular in the veterinary world. Recent research efforts are increasingly directed towards 
examining the effects of nutraceuticals or functional foods on health, wellness, and physical and 
cognitive performance. These products are typically single animal or plant components, or blends of 
such components that are believed to exert wellness benefits that cannot be readily attributed to classical 
nutrition. In line with this school of thought, Immubiome has developed an all-natural, proprietary 
formula to support your horse’s immune function. Described in detail below, are the specific advantages 
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of the different ingredients present in this blend that can contribute towards helping your horse fight 
infections and stay healthy.  
 
The main component present in this formula is an organic full spectrum mushroom blend, consisting of 
mycelia, primordia, fruiting bodies, and extracellular compounds from 
6 powerful defending mushrooms such as Trametes versicolor (Turkey Tail) and Hericium erinaceus 
(Lion’s Mane). These mushrooms have been used for centuries to treat an array of ailments, particularly 
in traditional Asian medicine and Eastern European traditions. They are well regarded for supporting 
longevity, treating infectious disease and cancer, and promoting overall well-being. The broad immune 
activity of mushrooms is ascribed to NK cell upregulation, enhancement of T-cell and NK cell 
cytotoxicity, and the induction of immune-regulating cytokines such as TNF-α, IL-2, IFN-γ, and IL-10 
(21, 23). While medicinal mushrooms generally confer broad immune activity, individual species often 
possess unique immunological properties.  
 
Turkey tail mushrooms grow in a woodland environment worldwide and modulation of immune 
function appears to be their primary mechanism of action (6). This mushroom has been used around the 
world for centuries to treat various conditions. It has been specifically shown to boost the immunity of 
cancer patients undergoing chemotherapy (7). Numerous studies in vitro, in vivo, and some clinical trials 
have reported immunopotentiation (9).  
 
The bioactive components of Turkey tail include two polysaccharopeptides: COV-1 (PSP), and CM101 
(polysaccharide krestin, PSK). Both molecules are about 100 kDa with respective 
polysaccharide-to-peptide balance of 90–10% in PSP, and 60–40% in PSK. The carbohydrate moieties 
of each compound consist of mannose, xylose, galactose, in addition to fructose in PSP or arabinose and 
rhamnose in PSK. The best reported immunomodulatory effect of PSP is its induction of predominantly 
pro-inflammatory cytokines such as TNF-α (10,11). Macrophage stimulating activity has also been 
shown for the polysaccharides extracted from the fruiting bodies of T. versicolor. Increased secretion of 
antibodies, increased phagocytic functions of the reticuloendothelial system, and induction of the gene 
expression of cytokines (IL-2, IL-6, interferons, and TNF) was also seen in in vitro studies following 
administration of T. versicolor (13-15). PSK also has demonstrated antiviral activity (17-19).  
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Erinacenes from H. erinaceus 

 
 
Reactive oxygen species (ROS) are reactive molecules containing oxygen, that form as by-products of 
aerobic metabolism. High levels of ROS lead to oxidative stress which can limit the immune system (9). 
Turkey tail contains a wide variety of phenol and flavonoid antioxidants which help promote immune 
system health by reducing inflammation and stimulating the release of protective compounds. T. 
versicolor extracts have also been shown to increase host resistance to bacterial and fungal infections 
(13, 20). These immunopotentiation benefits are in addition to the numerous hepatoprotective, 
cardiovascular, and anti-cancer effects described for T. versicolor (16). 
 
H. erinaceus is another potent medicinal mushroom in this blend. It is rich in active constituents such as 
diterpenoid compounds, steroids, polysaccharides, proteins, and other functional ingredients (22). It has 
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been reported that polysaccharide components from Hericium have an enhancing effect on T cells and 
macrophages in mice (24). These polysaccharides also activate natural killer cells (25, 26). β-glucans 
from Hericium have also been shown to increase the number of CD4+ cells, T lymphocytes (T cells) and 
macrophages (27). The Hericium polysaccharides can thus improve both adaptive and innate immune 
responses (29, 35). Fungal immunomodulatory proteins (FIPs) are small-molecule proteins extracted 
from the fruiting body of some mushrooms. FIPs from Hericium have also been shown to have 
immunomodulatory properties (28). Several erinacines isolated from cultured H. erinaceus mycelia 
showed potent anti-MRSA (methicillin-resistant Staphylococcus aureus) activity (30). Hericium extracts 
have been shown to protect mice from a lethal infection by Salmonella typhimurium by activation of 
innate macrophages (31).  
 
The extract of this mushroom also has potent inhibitory activity against yet another bacterial pathogen – 
Helicobacter pylori (32). In vitro studies show that the extract of Hericium also inhibits various other 
gram-positive and gram-negative pathogens (33, 34). This extract has also been shown to inhibit certain 
parasites in animal models of infection (36). Stimulation of cytokine secretion and increased expression 
of surface molecules that are important for antigen presentation by dendritic cells have also been 
demonstrated for the polysaccharides isolated from Hericium (37).  
 
Another potent immune stimulator present in this formula is bovine colostrum (BC). It is not only able 
to stimulate the immune system in a multitude of ways but also has the ability to modulate the immune 
response, turning it up or down as needed. It is the first milk produced by cows after calving and 
contains numerous beneficial substances that provide a strong nutritional base for the new-born animal. 
Colostrum is the most potent natural immune booster known to science. BC is 40 times richer in 
immune factors than human colostrum, particularly in the body’s most important immunoglobulin, IgG. 
IgG-1 is the principal immunoglobulin type in colostrum whereas IgM, IgA and IgG-2 are present in 
lower amounts. The concentrations of immunoglobulin A in colostrum are almost a hundred-fold higher 
than in milk (38). These immunoglobulins in BC, part of the adaptive immune system, are special 
proteins produced by the body that can specifically bind virtually any bacteria, virus, protein, peptide, 
carbohydrate or cell that the body recognizes as “foreign.” Once the immunoglobulins attach themselves 
to the foreign substance (called opsonization), scavenger cells of the immune system can attack and 
destroy or neutralize it.  
 
Plus, only bovine colostrum contains certain glycoproteins and protease inhibitors that naturally protect 
these immune factors from being digested in the intestinal tract (39). Bovine colostrum can supply an 
overtaxed body with more immunoglobulins than human colostrum (40). Colostrum contains a 
substance known as PRPs or colostrinin, which has the ability to modulate the immune response by 
either turning up an underactive immune system or turning down an overactive one (41). PRPs can also 
induce the growth and differentiation of resting B lymphocytes (54). Colostrum has been shown to kill 
Salmonella, along with other disease-causing bacteria such as Campylobacter, E. coli, Helicobacter 
pylori (the main cause of stomach ulcers), Listeria, and multiple Streptococcus species and 
Staphylococcus (42). BC has also been shown to be effective against a number of viruses, and even 
protozoan parasites, such as amoebas, which cause dysentery and other gastric diseases (44, 45).  
Three proteins found in colostrum—lactoferrin, lysozyme, and lactoperoxidase, part of the innate 
immune system—provide non-specific protection against bacteria, viruses and fungi. Lactoferrin, the 
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main iron-binding protein in BC, has also been found to be effective against Candida albicans (43). Its 
iron sequestering capacity makes lactoferrin naturally antibacterial and antiviral. Lactoferrin from 
colostrum increases both motility and superoxide production by polymorphonuclear leukocytes (white 
blood cells), making them more effective in warding off infections (47). It strongly augments natural 
killer cell and lymphokine-activated killer cell cytotoxic activity. Lactoferrin is also a required growth 
factor for lymphocytes, the principal cell type of the immune system, so it acts to stimulate increased 
activity of the immune system (48,49). Lactoperoxidase from colostrum combines with thiocyanate (a 
sulfur compound) and hydrogen peroxide to form a bactericidal compound that kills bacteria and viruses 
non-specifically as well as degrades various carcinogens (50, 51). An important innate immune system 
component present in colostrum are the glycoconjugates which compete with pathogens for binding sites 
on the intestinal wall (52,53). Other innate immune system components such as the complement, 
defensins, and antimicrobial peptides are also present in BC and can help defend against infections (39).  
Another way colostrum modulates the immune system is through controlling the production of 
interleukin-2 (IL-2), one of the cytokines—small, hormone- like proteins that regulate the intensity and 
duration of immune response. By controlling the production of IL-2, colostrum can increase or decrease 
the activity of natural killer cells—specialized lymphocytes whose function is to attack and kill invading 
pathogens (55). Lactoferrin also stimulates the activity of natural killer cells and other immune cells 
(56). 
 
This Immubiome formula also contains the probiotics such as Bifidobacterium bifidum, Bifidobacterium 
longum, Enterococcus faecium, Enterococcus thermophilus, Lactobacillus acidophilus, Lactobacillus 
bulgaricus, Lactobacillus casei and Lactobacillus plantarum. The Food and Agricultural Organization 
and World Health Organization define probiotics as “live microorganisms which when administered in 
adequate amounts confer a health benefit on the host” (FAO/WHO, 2002, p. 8). Alternatively referred to 
as direct-fed microbials (DFM), the probiotic preparations used for horses are often classified as a 
generally recognized as safe dietary supplement by the U.S. Food and Drug Administration. Probiotics 
commonly used in livestock include the bacterial genera Lactobacillus, Enterococcus, Bifidobacterium, 
and Streptococcus and the yeast Saccharomyces.  
 
Several beneficial effects of probiotics on the host intestinal mucosal defenses system have been 
identified (57). These include blocking pathogenic bacterial effects by producing bactericidal substances 
and competing with pathogens and toxins for adherence to the intestinal epithelium. Probiotics also 
promote intestinal epithelial cell survival, enhance barrier function, and stimulate protective responses 
from intestinal epithelial cells (67). Most importantly, modulation of the immune system is one of the 
most plausible mechanisms underlying the beneficial effects of probiotics on human health.  
 
Probiotics have been found to enhance innate immunity and modulate pathogen-induced inflammation 
via toll-like receptor-regulated signalling pathways (58). Probiotics regulate host innate and adaptive 
immune responses by modulating the functions of dendritic cells, macrophages, and T and B 
lymphocytes (59). Protection from viral infection has also been shown as a benefit of probiotic action 
(60, 61). It has been reported that probiotics may induce the production of intestinal defensin and 
immunoglobulin that inhibit the growth of pathogens, thereby maintaining a balanced intestinal 
microbiome (62). Probiotics may stimulate and/or regulate the immune system beyond the gut, such as 
on the gut-liver axis and the gut-brain-skin axis (63,64). It is believed that live probiotics and/or 
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probiotic-derived bioactives could extend their beneficial roles by modulating the immune system 
beyond the gut (65,66).  
 
Thus, the medicinal mushrooms in the Immubiome formula are a rich source of immunoceuticals that 
enhance both innate and adaptive immune responses. Especially, the polysaccharides derived from these 
mushrooms have been shown to have a strong immunostimulatory action. Moreover, this formula has 
the most potent immune modulator known to us – bovine colostrum. The probiotics present in this blend 
further aid in boosting immunity and targeting invading pathogens. Therefore, supplementation of your 
horse’s diet with this formula should dramatically restore immunity, prevent infection, and speed 
healing and recovery from illness.  
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