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Joint & Recovery 
 

Equine joint and recovery supplement 
 
Performance horses experience tremendous stress on their joints from the chronic wear and tear of 
intense training and competition. The strenuous workloads of these horses mean illness or injury are 
inevitable at some point. The road to recovery after a major injury, after being afflicted by a disease, 
after a surgery, or after any other period of lay-up, can be a long and arduous one. Returning a horse’s 
injured tissues to working order requires patience and precision. 
 
In such instances, feeding the horse adequate nutrients to heal and recover becomes paramount. 
Maintaining a balanced diet is as important during convalescence as it is for work, and correct nutrition 
may actually aid soft tissue healing by providing the nutritional components for repair. Compared to a 
healthy horse where 50% of the body’s calorie requirements come from stored body fat, the injured 
horse gets this energy from stored carbohydrates (about 20%) and the breakdown of body tissue (about 
30%). Thus, to keep a healthy body condition and help the healing process, the injured horse has 
elevated requirements for both protein and energy. Reconditioning of convalescing horses has special 
nutritional requirements. Nutritional intervention in the form of supplements which aid in healing and 
recovery and maintain joint health and mobility become important.  
 
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 joints and aid in recovery from surgery, injury, high-intensity training, 
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stress or any period of lay-up. Described in detail below, are the specific advantages of the different 
ingredients present in this blend that can contribute towards helping your horse heal and maintain 
healthy joints and ligaments, help it recover from injuries, and promote overall equine health and 
wellness.  
 
This formula contains a proprietary blend of organic mushroom mycelium, primordia, fruiting bodies             
and extracellular compounds from the following mushrooms:  
 
 

1. Pleurotus eryngii (King Trumpet) mushroom is a large, edible mushroom native to Europe and 
Asia. P. eryngii is used in traditional Chinese medicine, along with other mushroom species, and 
is sometimes recommended by other alternative practitioners (1). In traditional Chinese 
medicine, this fungus is known to dispel cold, relax tendons and bones and is indicated to treat 
impotence, weakness of joints and limbs, and backache problems. Extracts of P. eryngii show 
many useful activities such as anticancer, antioxidant, antimicrobial, hypoglycemic, and 
immunostimulating activity (2). Biological studies have demonstrated that polysaccharides from 
P. eryngii play a major role in its reported antitumor activity. Eryngiolide A, a previously 
undescribed C20 diterpenoid with the skeleton formed of a cyclododecane core fused to two 
γ-lactone units, isolated from the solid culture of P. eryngii, has reported cytotoxic activity. The 
ethyl acetate fraction of the sporocarp of P. eryngii contains several pentacyclic triterpenoid 
compounds that can have potential antitumor activity. Ubiquinone-9 is another potential 
anti-tumor compound present in this mushroom. The numerous polyphenols and polysaccharides 
present in this mushroom have also been considered to have potent antioxidant and 
anti-inflammatory properties. Certain  

 

 
 

P. eryngii                                             Eryngiolide A 
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polysaccharides present in P. eryngii have also been shown to have immunomodulatory, 
hypoglycemic and hypolipidemic activities. P. eryngii extract has been shown to have potent 
anti-inflammatory activity in various cellular models (3 - 6).  
 
This mushroom also has been shown to have positive effects on bone metabolism. P. eryngii 
extract attenuated the progress of bone loss in rats with osteoporosis (7,8). Bone remodelling 
during recovery from injury is primarily controlled by two cells – osteoclasts and osteoblasts. 
Osteoclasts are responsible for bone resorption and osteoblasts are responsible for new bone 
formation. Extracts of P. eryngii have also been shown to inhibit osteoclast differentiation and 
activation and could potentially help in maintenance of healthy bone density (10). Glucans from 
fruiting bodies of this mushroom have potential prebiotic activity which can support probiotic 
colonization of the equine gut delivering the multitudinous benefits of a healthy colon (9). The 
inclusion of this mushroom in the Immubiome formula should greatly bolster bone density 
maintenance along with providing multi-fold benefits such as anti-inflammatory and anti-oxidant 
properties that can help a convalescing equine athlete.  

 
2. Antrodia camphorata  is a unique mushroom of Taiwan, which has been used as a traditional 

medicine for treatment of a number of disease conditions (11). The largest number of bioactives 
described in A. camphorata are various terpenoids, such as sesqui- and di-terpenoids, 
ergostane-type triterpenoids, and lanostane-type triterpenoids. Labdane diterpenoids, obtained 
from the fruiting bodies of A. camphorata, have shown promising neuroprotective effects in an 
in vitro assay. Apart from the reported neuroprotective benefits, A. camphorata extracts have 
also been shown to have anti-inflammatory, antioxidant, immunomodulatory, and 
antihypertensive effects on various cell lines and in rodent studies (12). Both the fruiting bodies 
and mycelium of A. camphorata have potent anti-proliferative activity against various cancers in 
vitro and in vivo (13). The reported hepatoprotective activity of A. camphorata proves 
particularly beneficial in this recovery formula (14,16). The aqueous extracts from fruiting 
bodies of A. camphorata have been reported to possess hepatoprotective activity against liver 
damage (15, 17, 18). Reports show that A. camphorata may exert its hepatoprotective effects, 
through different mechanisms such as scavenging free radicals responsible for cell damage, 
enhancing the enzymes responsible for antioxidant activity, inhibiting the inflammatory 
mediators and/or induction of the regeneration of the liver cells. A. camphorata can provide the 
much needed liver support and gently cleanse the horse’s liver post-surgery, as a lot of 
medications have been administered during this time. It can help with detoxification of the liver, 
removing the build-up of the numerous medicines that the horse’s metabolism has been handling 
during injury, surgery or convalescence.  
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3. Lion’s mane or Hericium erinaceus has been traditionally used in Chinese medicine as it was 
believed to contain bioactive substances that have several beneficial effects on the body, 
especially the brain, heart and gut. Recent research suggests that it may offer a range of health 
benefits, including reduced inflammation and improved cognitive and heart health (19, 20). 
Hericenones and erinacines are two natural products isolated from the fruiting body and 
mycelium of H. erinaceus, respectively. Hericenones are aromatic compounds and erinacines are 
diterpinoids. These low-molecular weight compounds can easily cross the blood–brain barrier. 
Studies have shown that hericenones and erinacines can stimulate the synthesis of Nerve Growth 
Factor (NGF), a protein that promotes the growth and normal function of nerve cells. NGF 
prevents neuronal death, promotes neurite outgrowth, and is essential to maintaining and 
organizing neurons functionally (21-23).  

 
Rodent studies have demonstrated that the H. erinaceus extract concentrate exerted neurotropic 
action and improved the myelination process in the mature myelinating fibres, without evoking a 
toxic effect or nerve cell damage. The polysaccharides in an aqueous extract of the Lion's mane 
mushroom could induce neuronal differentiation and promote neuronal survival (24). The 
presence of Lion’s mane in this formula could support nerve health maintenance and 
significantly help horses requiring nerve repair and regeneration following surgery and during 
rehabilitation (25).  
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Hericenone A 

 
H. erinaceus extract has also been shown to have anti-inflammatory and antidepressant effects in 
a mouse model of depression. Additionally, animal studies have found that Lion’s mane may 
help protect against Alzheimer’s disease. In fact, lion’s mane extracts have been shown to reduce 
symptoms of memory loss in mice, as well as prevent neuronal damage caused by amyloid-beta 
plaques, which accumulate in the brain during Alzheimer’s disease. One study also showed that 
rats with nerve damage receiving a daily extract of lion's mane mushrooms had quicker nerve 
regeneration than control animals, possibly by stimulating the growth and repair of nerve cells. 
Apart from the neural growth and health promotion benefits of the Lion’s mane extract, its other 
benefits which have been demonstrated in animal studies, are: 1. prevention of stomach ulcers by 
inhibiting the growth of Helicobacter pylori. 2. reduction of inflammation and prevention tissue 
damage in other areas of the intestines. 3. improved fat metabolism and lowered triglyceride 
levels. 4. decreased rate of blood clotting and lowered risk of heart attack or stroke 5. boosted 
immunity by increasing the activity of the intestinal immune system 6. reduce inflammation and 
oxidative stress 7. improved blood sugar control. Helping to regenerate nerve damage during 
post surgery recovery. 

 
4. Ganoderma lucidum (Reishi), is an oriental fungus that has a long history of use for promoting 

health and longevity in China, Japan, and other Asian countries. G. lucidum has been shown to 
have several pharmacological effects (e.g., antitumor, immunomodulatory, anti-inflammatory, 
antidiabetic, antioxidative). A variety of bioactive compounds, such as polysaccharides, 
triterpenoids and proteins, can be extracted from the fruiting bodies, cultured mycelia and spores 
of G. lucidum.  

 
Studies in animal models of depression have provided evidence that oxidative stress and 
subsequent inflammatory neurodegenerative responses have an important pathophysiological 
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role in depression and anxiety. The Ganoderma water soluble extract contains various bioactive 
substances, including triterpenes, polysaccharides and water-soluble lignin. Animal studies have 
shown that this water soluble extract also has anti-depressant-like potential and possesses 
anxiolytic-like effects toward memory-dependent and/or stress-induced anxiety in animal studies 
(29). G. lucidum mycelia has been shown to have potent anti-oxidant and neuroprotective effects 
in vivo (26-28). Studies have also shown that a G. lucidum polysaccharide extract was effective 
in improving the clinical symptoms of neurasthenia - a condition that is characterized by physical 
and mental exhaustion usually with accompanying symptoms (such as headache and irritability), 
and is associated with depression or emotional stress (30). The main bioactives of G. lucidum are 
the lanostane-type triterpenes – ganodermic acids.  
 

 
 

Ganodermic acid from G. lucidum 
 

G. lucidum has traditionally been used as a treatment for restlessness, palpitations, and insomnia 
(31). This mushroom has also been shown to improve muscular endurance in animal studies (32, 
33). Preparations that contain tryptophan are marketed world-wide as calmative agents to treat 
excitable horses. Tryptophan is the amino acid precursor for serotonin, a neurotransmitter 
implicated in sedation, inhibition of aggression, fear and stress, in various animal species and 
humans. Experiments have shown that tryptophan supplementation decreases aggression in 
certain animals making them more agreeable and focused. G. lucidum spores contain tryptophan 
along with other important useful amino acids.  
 
Reishi has also been classified as an adaptogen (34, 35). It helps the body return to a normal and 
balanced state from a state of stress. Its anti-stress effects are believed to contribute to easing 
tension, strengthening the immune system, sharpening concentration and improving memory. In 
recent studies, preparations of G. lucidum show therapeutic efficacy in treating cancer and 
hyperlipidemia (36, 37). In addition, its use has become increasingly widespread to prevent 
obesity, maintenance of gut health (37, 38), reduction of hypertension (39), control of diabetes 
(40), and the stimulation of probiotic growth (37).  
 
Injured or convalescing horses might be experiencing stress and anxiety from their altered 
regime, and the anxiolytic, anti-stress and calming effect of Ganoderma should prove greatly 
useful to help them relax.  
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5. Cordyceps sinensis and C. militaris:  C. sinensis has been described as a medicine in old 
Chinese medical books and Tibetan medicine. It is a rare combination of a caterpillar and a 
fungus. Traditional healers use C. sinensis as a tonic because they claim that it improves energy, 
appetite, stamina, libido, endurance, and sleeping patterns (41). 

 
C. sinensis exhibits very broad biological and pharmacological actions.  
 
Pharmacological actions of cordyceps are primarily due to bioactive polysaccharides, modified 
nucleosides, and cyclosporine like metabolites (42). Various in vitro and in vivo studies report 
the main activities of the fungus in oxygen-free radical scavenging, antisenescence, endocrine, 
hypolipidemic, anti-atherosclerotic, and sexual function-restorative activities (43). Main 
constituent of the extract derived from this fungus comprises a novel bio-metabolite called 
Cordycepin which has very potent anti-cancer, anti-oxidant and anti-inflammatory activities 
(44).  

 
 

Cordycepin from C. sinensis 

Recent literature further confirms that Cordyceps sinensis enhances cellular energy in the form 
of ATP (adenosine tri-phosphate). Upon hydrolysis of phosphates from ATP, energy is released 
which is further used by the cell (45, 46). The extract has been shown to improve hepatic energy 
metabolism and blood flow in animal studies (47). It has been previously reported 
that Cordyceps also enhances physical stamina in athletes. In addition to the promotion of higher 
bioenergy levels by Cordyceps, researchers examined oxygen consumption by mice and their 
ability to survive after C. sinensis therapy in a hypoxic environment, to elucidate the effects of C. 
sinensis on oxygen utilization efficiency. It was observed that mice treated with C. sinensis 
extract showed greater survival during hypoxic stress compared to untreated animals (43).  

Cardiovascular effects are also being realised for C. sinensis based on recent studies where 
treatment with C. sinensis resulted in improvement in the coronary and cerebral blood circulation 
(48). It is believed that the various nucleotides present in C. sinensis are responsible for 
promoting blood circulation (49,50). Also, the fermentable strain of the mycelia causes normal 
fat mobilization and beta-oxidation, thereby maintaining blood glucose levels during prolonged 
exercise and improving exercise performance.  
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C. militaris contains higher concentration of cordycepin than C. sinensis (51). Cordycepin from 
C. militaris has been reported to have acute anti-inflammatory, anti-nociceptive, 
anti-angiogenesis and immunoregulatory activities (52). Cordyceps is also thought to improve 
performance by increasing blood flow, enhancing oxygen utilization, and acting as an 
antioxidant (53). Enhanced oxygen utilization and blood flow, especially to the liver and 
non-exercising skeletal muscle, may enhance lactate clearance. This may allow equine athletes to 
maintain a higher intensity of exercise, while the reduction of oxidative stress from high intensity 
exercise may delay fatigue. Therefore supplementation with C. militaris can improve tolerance to 
high intensity exercise (54). The Cordyceps species in this formula can thus help improve 
circulation. Improved circulation will mean better blood supply to the injured areas and therefore 
a faster recovery despite the horse being in a period of lay-up where mobility is limited and 
circulation is usually sluggish. The added energy boost from these mushrooms will help it adapt 
faster to strenuous work and exercise as the equine athlete resumes its routine.  
 
The most interesting functional components of all these edible mushrooms, with a multitude of 
beneficial activities associated with them, which are abundantly present in this formula, are 
beta-glucans. Beta-glucans from mushroom comprise a backbone of glucose residues linked by 
β-(1-3)- glycosidic bonds with attached β-(1-6) branch points, which exhibit antitumour and 
immune-stimulating properties. They also have hepatoprotective, antiviral, antidiabetic, and 
cardiovascular benefits (55). Thus the presence of beta-glucans from mushrooms in this formula 
infuses useful immune health benefits that can effectively support and protect the equine athlete 
during recovery.  
 

Fungi-derived polysaccharides are also present in this formula. They are found mainly in the cell walls 
of fungi, and they are present in large quantities (about 20% of the biomass) in the fruiting bodies, as 
well as the cultured mycelium. The bioactive polysaccharides of fungi have been extensively studied for 
potential and existing applications in pharmaceuticals and functional foods (56).  
 

 
 

Letinan: fungal polysaccharide 
 

They have the ability to trigger a usually non-specific reaction of the immune system against tumor 
cells, viral and bacterial infections, inflammations, and also to provoke an increased synthesis of 
hormones and cells of the host immune system. In addition, several applications describe their ability to 
lower cholesterol and blood sugar levels, acting as non-digestible dietary fibers, or to act as antioxidants 
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and free-radical scavengers, as well as hepatoprotective and detoxifying molecules (57). Anti-obesity, 
anti-diabetes, anti-cancer and antibiotic effects are also documented for these polysaccharides (58).  
 
Bovine colostrum (BC) is the first milk produced by cows after calving and contains numerous 
beneficial substances for the immunity and development of the newborn calf. Colostrum has remarkable 
muscular-skeletal repair and growth capabilities as it is rich in specialty proteins that support immunity 
and growth. The main specialty factor in BC is Insulin-like growth factor-1 (IGF-1) which promotes 
growth and has superior wound and tissue healing activities (59). The IGF-1 in colostrum increases 
uptake of blood glucose and facilitates the transport of glucose to the muscles, which keeps energy 
levels up. Colostrum improves the assimilation of nutrients, which leads to improved energy levels and 
performance. Also, the immune factors in colostrum help athletes to minimize their susceptibility to 
infections while being able to keep up with their training schedules (60). 
 
Several studies in human subjects show that BC supplementation can minimise fatigue and/or enhance 
exercise performance and recovery (61-63). Studies also show that colostrum may help increase lean 
muscle strength by 20% and accelerate healing from injuries and strenuous physical exertion (63). It can 
empower the body’s natural abilities to handle environmental stressors. Supplementation with BC is 
therefore considered to be useful for increasing stamina and vitality, stimulating the immune system, and 
slowing the process of aging. 
 
Fenugreek is a short-living annual medicinal plant belonging to Fabaceae family and has been found to 
be a flavour preferred by horses. Fenugreek seeds are considered to possess mucilaginous, demulcent 
and nutritive properties, and have traditionally been used to soothe gastric ulcers and digestive upset, 
and during convalescence to improve eating and condition. It is a valuable digestive tonic, and helps the 
digestive system to make better use of the available food. Extensive preclinical and clinical research 
have outlined the pharmaceutical uses of fenugreek as antidiabetic, antihyperlipidemic, anti-obesity, 
anticancer, anti-inflammatory, antioxidant, antifungal, antibacterial, and galactogogue. The 
pharmacological actions of fenugreek are attributed to a diverse array of phytoconstituents such as 
steroids, alkaloids, saponins, polyphenols, flavonoids, lipids, carbohydrates, amino acids, and 
hydrocarbons (64).  

 
 

Phytochemicals in fenugreek 
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Fenugreek glycosides have shown beneficial effects such as significant anabolic and androgenic activity             
in male subjects during resistance training (65). Animal studies have demonstrated that fenugreek             
possesses ergogenic as well as anabolic properties (66). In humans too, supplementation with fenugreek             
in conjunction with a structured training program can significantly impact body composition and             
strength when compared to a placebo (67). Fenugreek seeds reduce blood glucose levels by the transport                
and entrance of glucose into muscle cells (67). Fenugreek has also shown to be a useful remedy in                  
combating abnormal cholesterol profiles in hyperlipidemic populations (68). Fenugreek consumption          
can also result in gut microbiota comprising a healthier flora, and lead to positive effects on weight and                  
glycemic control (69).  
 
This formula also provides comprehensive digestive support as it 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. 
 
Positive effects attributed to probiotics include regulation of intestinal permeability, normalization of 
host intestinal microflora, improvement in gut immune barrier function and equilibration of the balance 
between proinflammatory and anti-inflammatory cytokines (70). Several studies have supported the 
potential health benefits of probiotics, such as the improvement of gastrointestinal microbiota 
ecosystems, stimulation of the immunological system, and anticarcinogenic activities (71,72). Probiotics 
administration beneficially influences nutrient absorption and availability. Probiotics can optimize 
mineral absorption possibly through changes in the pH levels, have major impact on carbohydrate 
digestion through the production of digestive enzymes, can reduce cholesterol levels through degrading 
cholesterol in the gut, and can even produce vital nutrients, including the synthesis of various vitamins 
(73,74). Gut microbiota also play an important role in the production, storage, and expenditure of energy 
obtained from the diet (75).  
 
In conclusion, this formula contains potent mushrooms such as P. eryngii, that positively influence bone 
metabolism and bolster bone density. Hepatoprotective and neuroprotective mushrooms such as A. 
camphorata and H. erinaceus are also present. G. lucidum has anxiolytic and adaptogenic effects and the 
Cordyceps species mushrooms improve blood circulation to the much needed lower extremities. This 
beta-glucan rich formula also ensures anti-inflammatory and antibiotic protection. Bovine colostrum 
provides the necessary tissue healing and strength supported by fenugreek and probiotics for better 
assimilation of nutrients from the horse’s diet. All these components together provide much needed joint 
health support and aid in effective recovery from periods of lay-up following injury, infection, or 
surgery ensuring your equine athlete can rapidly resume its vigorous routine.  
 
References: 

Page | 10 



 
 

 
1. Money N.P. (2016). Are Mushrooms Medicinal? Fungal Biology. 120(4): 449–453. 
2. Fu Z., et al, (2016). A Potent Pharmacological Mushroom: Pleurotus eryngii. Fungal Genomics           

and Biology, 6 (1). 
3. Yuan B et al, Isolation of a novel bioactive protein from an edible mushroom Pleurotus              

eryngii and its anti-inflammatory potential. Food and Function, Issue 6.  
4. Li S. et al, Anti-inflammatory and anti-proliferative activities of natural and sulphonated            

polysaccharides from Pleurotus eryngii. Journal of Functional Foods, Volume 23, May 2016,          
Pages 80-86.  

5. Yuan B. et al, Anti-inflammatory effects of Pleurotus eryngii (mushroom) in the colon: role of             
gut microbiota. FASEB journal, Vol 31, April 2017.  

6. Hu Q. et al, Polyphenols-rich extract from Pleurotus eryngii with growth inhibitory of HCT116              
colon cancer cells and anti-inflammatory function in RAW264.7 cells. Food Funct. 2018 Mar            
1;9(3):1601-1611.  

7. Kim S. et al, Effects of mushroom, Pleurotus eryngii, extracts on bone metabolism. Clinical              
Nutrition (2006) 25, 166–170. 

8. Shimizu K. et al, Estrogen-like Activity and Prevention Effect of Bone Loss in Calcium              
Deficient Ovariectomized Rats by the Extract of Pleurotus eryngii. Phytother. Res. 20, 659 -664              
(2006). 

9. Synytsya A. et al, Glucans from fruit bodies of cultivated mushrooms Pleurotus           
ostreatus and Pleurotus eryngii: Structure and potential prebiotic activity. Carbohydrate        
polymers, Volume 76, Issue 4:548-556. 

10. Yokoyama S et al, Osteoclastogenesis Inhibitory Effect of Ergosterol Peroxide Isolated from            
Pleurotus eryngii. Natural Product Communications Vol. 7 (9) 2012. 

11. Wu SH, et al, Antrodia camphorata ('niu-chang-chih'), new combination of a medicinal fungus            
in Taiwan, Botanical Bulletin of Academia Sinica, vol. 38, no. 4, pp. 273–275, 1997. 

12. Chen CJ et al, Study on solid cultivation and bioactivity of Antrodia camphorata, Fungal            
Sciences, vol. 16, pp. 65–72, 2001. 

13. Hsu YL et al, Apoptotic effects of extract from Antrodia camphorata fruiting bodies in human             
hepatocellular carcinoma cell lines, Cancer Letters, vol. 221, no. 1, pp. 77–89, 2005. 

14. Ao ZH et al, Antrodia camphorata and its potential in treating liver diseases, Journal of               
Ethnopharmacology, vol. 121, no. 2, pp. 194–212, 2009. 

15. Hsiao G et al., Antioxidative and hepatoprotective effects of Antrodia         
camphorata extract, Journal of Agricultural and Food Chemistry, vol. 51, no. 11, pp. 3302–3308,            
2003. 

16. Dai YY et al, The protection of Anthrodia camphorata against acute hepatotoxicity of alcohol in               
rats, Journal of Food and Drug Analysis, vol. 11, no. 3, pp. 177–185, 2003. 

17. Huang JS et al, Enhancement of hepatoprotective efficacy of Antrodia camphorata by Chinese           
tradition medicine, Journal of Gastroenterology and Hepatology, vol. 21, supplement 2, p. A234,            
2006. 

18. Song TY et al, “Protective effects of fermented filtrate from Antrodia camphorata in submerged            
culture against CCl4-induced hepatic toxicity in rats,” Journal of Agricultural and Food           
Chemistry, vol. 51, no. 6, pp. 1571–1577, 2003. 

Page | 11 



 
 

19. Thongbai B et al, Hericium erinaceus, an amazing medicinal mushroom. Mycological progress,           
14, 19 (2015).  

20. Khan MA et al, Hericium Erinaceus: An Edible Mushroom With Medicinal Values. J             
Complement Integr Med. 2013;10:/j/jcim.2013.  

21. Kawagishi H., et al. Hericenones C, D and E, stimulators of nerve growth factor 
(NGF)-synthesis, from the mushroom Hericium erinaceum. Tetrahedron 
Letters. 1991;32(35):4561–4564. 

22. Kawagishi H., et al. Erinacines A, B and C, strong stimulators of nerve growth factor 
(NGF)-synthesis, from the mycelia of Hericium erinaceum. Tetrahedron 
Letters. 1994;35(10):1569–1572. 

23. Kawagishi H., et al. Erinacines E, F, and G, stimulators of nerve growth factor (NGF)-synthesis, 
from the mycelia of Hericium erinaceum. Tetrahedron Letters. 1996;37(41):7399–7402. 

24. Li IC, et al. Neurohealth Properties of Hericium erinaceus Mycelia Enriched with          
Erinacines. Behav Neurol. 2018;2018:5802634.  

25. Wong K et al, Peripheral Nerve Regeneration Following Crush Injury to Rat Peroneal Nerve by               
Aqueous Extract of Medicinal Mushroom Hericium erinaceus (Bull.: Fr) Pers.          
(Aphyllophoromycetideae). Evidence-Based Complementary and Alternative Medicine Volume       
2011, Article ID 580752. 

26. Tello I et al, Anticonvulsant and neuroprotective effects of oligosaccharides from Lingzhi or 
Reishi medicinal mushroom, Ganoderma lucidum (Higher Basidiomycetes). Int J Med 
Mushrooms. 2013;15(6):555-68.  

27. Ferit Tüzün et al, Effects of Ganoderma lucidum in some neurological diseases. International 
Journal of Nature and Life Sciences (IJNLS) 2018; Vol. 2(1):1-9.  

28. Zhou Z et al, Neuroprotective effects of water-soluble Ganoderma lucidum polysaccharides on 
cerebral ischemic injury in rats. Journal of ethnopharmacology. August 2010; 131, Issue 1, 19, 
Pages 154-164. 

29. Matsuzaki H et al, (2013). Antidepressant-like effects of a water-soluble extract from the culture 
medium of Ganoderma lucidum mycelia in rats. BMC Complementary and Alternative 
Medicine, 13:370. 

30. Tang W et al, (2005) A Randomized, Double-Blind and Placebo-Controlled Study of 
a Ganoderma lucidum Polysaccharide Extract in Neurasthenia. Journal of medicinal food, 8(1).  

31. Jin-Ming G, (2006). New Biologically Active Metabolites from Chinese Higher Fungi. Current 
Organic Chemistry,10: 849-871. 

32. Zhonghui Z, et al (2014). Ganoderma lucidum polysaccharides supplementation attenuates 
exercise-induced oxidative stress in skeletal muscle of mice. Saudi J Biol Sci. 
2014;21(2):119–123.  

33. Byung-Keun Y, (2001). Swimming endurance capacity of mice after administration of 
exo-polymer produced from submerged mycelial culture of G. lucidum. J. Microbiol. Biotechnol. 
11(5):902-905.  

34. http://www.medicinabiomolecular.com.br/biblioteca/pdfs/Biomolecular/mb-0223.pdf 
35. Adaptogens: Herbs for Strength, Stamina, and Stress Relief, David Winston and Steven Maimes. 
36. Sohretoglu D, Huang S (2018). Ganoderma lucidum polysaccharides as an anti-cancer 

agent. Anticancer Agents Med Chem.18(5):667–674. 

Page | 12 



 
 

37. Meneses ME et al (2016). Hypocholesterolemic Properties and Prebiotic Effects of 
Mexican Ganoderma lucidum in C57BL/6 Mice. PLoS ONE 11(7): e0159631. 

38. Chang C et al (2015). Ganoderma lucidum reduces obesity in mice by modulating the 
composition of the gut microbiota. Nature Communications volume 6, Article number: 7489.  

39. Klupp NL, et al (2016). A double-blind, randomised, placebo-controlled trial of Ganoderma 
lucidum for the treatment of cardiovascular risk factors of metabolic syndrome. Sci Rep. 
6:29540.  

40. Haou-Tzong M et al, (2015) Anti-diabetic effects of Ganoderma lucidum. Phytochemistry, 
114:109-113.  

41. Panda AK et al, Traditional uses and medicinal potential of Cordyceps sinensis in Sikkim. J 
Ayurveda Integr Med. 2011 Jan-Mar; 2(1): 9–13. 

42. Fan HT, Lin HS. Advances on Cordyceps militaris constituents and pharmacological effect. 
China Journal of Chinese Materia Medica. 2013 Aug;38(15):2549-2552. 

43. Zhu JS et al, The Scientific Rediscovery of an Ancient Chinese Herbal Medicine: Cordyceps 
Sinensis: Part I, J Altern Complement Med Fall 1998;4(3):289-303. 

44. Tuli HS et al, Pharmacological and therapeutic potential of Cordyceps with special reference to 
Cordycepin. 3 Biotech. 2014 Feb; 4(1): 1–12. 

45. Dai G et al, CordyMax™ Cs-4 improves steady-state bioenergy status in mouse liver. J Altern 
Complem Med. 2001;7:231–240.  

46. Siu KM et al, Pharmacological basis of ‘Yin-nourishing’ and ‘Yang-invigorating’ actions 
of Cordyceps, a Chinese tonifying herb. Life Sci. 2004;76:385–395. 

47. Manabe N et al, Effects of the mycelial extract of cultured Cordyceps sinensis on in vivo hepatic 
energy metabolism and blood flow in dietary hypoferric anaemic mice. Br J 
Nutr. 2000;83:197–204.  

48. Zhu JS et al, The Scientific Rediscovery of an Ancient Chinese Herbal Medicine: Cordyceps 
Sinensis: Part II, J Altern Complement Med Winter 1998;4(4):429-57. 

49. Liu Y et al, The Chemical Constituents and Pharmacological Actions of Cordyceps sinensis. 
Evidence-Based Complementary and Alternative Medicine / 2015 

50. X. Zhou et al, “Cordyceps fungi: natural products, pharmacological functions and developmental 
products,” Journal of Pharmacy and Pharmacology, vol. 61, no. 3, pp. 279–291, 2009. 

51. Yu HM et al. Comparison of protective effects between cultured Cordyceps militaris and natural 
Cordyceps sinensis against oxidative damage. J. Agric. Food Chem. 54: 3132–3138, 2006. 

52. Won, S.Y. and E.H. Park. Anti-inflammatory and related pharmacological activities of cultured 
mycelia and fruiting bodies of Cordyceps militaris. J. Ethnopharmacol. 96: 555–561, 2005. 

53. Ko KM et al, Enhancement of ATP generation capacity, antioxidant activity and 
immunomodulatory activities by Chinese Yang and Yin tonifying herbs.Chin Med. 2007 Mar 27; 
2:3. 

54. Hirsch KR, et al, Cordyceps militaris Improves Tolerance to High-Intensity Exercise After 
Acute and Chronic Supplementation. J Diet Suppl. 2017;14(1):42-53.  

55. Zhu F et al, Beta-glucans from edible and medicinal mushrooms: Characteristics, 
physicochemical and biological activities. Journal of Food composition and analysis. Volume 
41, August 2015:165-173.  

56. Giavasis I (2014) Bioactive fungal polysaccharides as potential functional ingredients in food 
and nutraceuticals. Curr Opin Biotechnol 26: 162–173. 

Page | 13 



 
 

57. Giavasis I: Production of microbial polysaccharides for use in food. In Microbial Production of 
Food Ingredients, Enzymes and Nutraceuticals. Woodhead Publishing; 2013:413-468 

58. Friedman M, Mushroom Polysaccharides: Chemistry and Antiobesity, Antidiabetes, Anticancer, 
and Antibiotic Properties in Cells, Rodents, and Humans. Foods. 2016 Dec; 5(4): 80. 

59. Elfstrand L et al (2002). Immunoglobulins, growth factors and growth hormone in bovine 
colostrum and the effects of processing. International Dairy Journal 12: 879–887. 

60. Godhia ML et al, Colostrum - its Composition, Benefits as a Nutraceutical - A Review. Current 
research in nutrition and food science, 2013.  

61. Shing CM, et al, (2006). The influence of bovine colostrum supplementation on exercise 
performance in highly trained cyclists. Br J Sports Med;40:797–801.  

62. Duff W, et al. (2014). The effect of bovine colostrum supplementation in older adults during 
resistance training. IJSNEM; 24: 276 -285.  

63. Antonio J, et al (2001). The effects of bovine colostrum supplementation on body composition 
and exercise performance in active men and women. Nutrition 17(3):243-247.  

64. Nagulapalli Venkata KC et al, A small plant with big benefits: Fenugreek (Trigonella 
foenum-graecum Linn.) for disease prevention and health promotion. Molecular nutrition and 
food research. Vol 61(6).  

65. Wankhede S et al, Beneficial effects of fenugreek glycoside supplementation in male subjects 
during resistance training: A randomized controlled pilot study. J Sport Health Sci. 2016 Jun; 
5(2): 176–182. 

66. Poole C et al, The effects of a commercially available botanical supplement on strength, body 
composition, power output, and hormonal profiles in resistance-trained males. J Int Soc Sports 
Nutr. 2010; 7: 34. 

67. Ajabnoor MA et al, Effect of Trigonella foenum graceum on blood glucose levels in normal and 
alloxan-diabetic mice. J Ethnopharmacol. 1988 Jan; 22(1):45-9. 

68. Stark A et al, The effect of an ethanol extract derived from fenugreek (Trigonella 
foenum-graecum) on bile acid absorption and cholesterol levels in rats. Br J Nutr. 1993 Jan; 
69(1):277-87. 

69. Shtriker MG, Fenugreek galactomannan and citrus pectin improve several parameters associated 
with glucose metabolism and modulate gut microbiota in mice. Nutrition. 2018 
Feb;46:134-142.e3.  

70. Kechagia M et al, Health benefits of probiotics: a review, ISRN Nutrition, 2013; 2013: 481651. 
71. Pyne DB et al, (2015) Probiotics supplementation for athletes—clinical and physiological 

effects. Eur J Sport Sci 15(1):63–72. 
72. Schoster A et al, Probiotic Use in Horses – What is the Evidence for Their Clinical Efficacy? 

Probiotic Use in Horses – What is the Evidence for Their Clinical Efficacy? 
73. Yoo JY, Kim SS (2016) Probiotics and prebiotics: present status and future perspective on 

metabolic disorders. Nutrients 8(3):173. 
74. Jager R et al, Probiotic Bacillus coagulans GBI-30, 6086 Improves Protein Absorption and 

Utilization. Probiotics and Antimicrobial Proteins, December 2018, 10(4):611–615. 
75. Mach N et al, Endurance exercise and gut microbiota: A review. J Sport Health Sci. 2017 Jun; 

6(2): 179–197. 

Page | 14 


